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Forty years of real-estate bubbles in the US and
the macroeconomy: a Keynesian perspective*

Herbert Walther**
Vienna University of Economics and Business, Austria

This paper presents a dynamic, non-linear, stock–flow consistent aggregate Keynesian model with
a banking sector, a household sector, a government sector, and a real-estate sector, to study the
interactions between booms and busts in the real-estate sector and the macroeconomy. Using
this model we try to simulate some ‘stylized facts’ about the US economy observable during the
last four decades. It is argued that for various reasons house-price volatility in the US has increased
since the 1980s: house prices seem to have followed a ‘cobweb’ pattern of accelerating instability,
leading to the climax of the financial crises in 2007/2008. A new run-up of house prices has
already started, pointing towards a looming bubble ahead. The US economy seems to have become
addicted to asset-price bubbles as the driving force of the business cycle. It is argued that various
institutional changes, which can be linked to the dominant economic ideology, are responsible for
these developments.
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1 INTRODUCTION

This paper argues that – since the early 1980s – asset-price ‘bubbles’ and ‘slumps,’ primar-
ily but not exclusively in the real-estate market, became the driving force of the business
cycle in the US. Even now, at the time of this writing (2019), the fragile boom in the US
economy (accompanied by rapidly increasing house prices and the pro-cyclical fiscal and
monetary policy of the Trump administration) is just another hint that the US economy
has become addicted to a pattern of credit cycles, dominated by unsustainable consump-
tion booms during the upswing based on illusionary ‘wealth effects’ and followed by a
painful ‘deleveraging’ process in the slump.

In the post-war era different types of business cycles can be distinguished: In the 1950s
and early 1960s, ‘growth cycles’ of the multiplier–accelerator type (à la Samuelson 1939;
Hicks 1950), mainly triggered by real investment, dominated the picture. As the economy
approached the full-employment barrier in the early 1970s, the revival of orthodox doc-
trines legitimated the use of unemployment as a ‘disciplinary’ force to restore the condi-
tions for profitable, non-inflationary capital accumulation – a remarkable validation of
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Kalecki’s (1943) visionary prophecies.1 ‘Structural’ reforms of allegedly ‘rigid’ labor mar-
kets blamed for the persistence of high unemployment, the globalization of trade and the
liberalization of capital markets greatly diminished the power of organized labor. Increas-
ing inequalities of income and wealth, together with the ongoing ‘financialization’ process
(via privatization of public assets and the rising importance of investment and pension
funds), laid the seed for the evolution of the ‘bubble economy.’

Far from being a singular historical accident, the bursting of the house-price bubble in
2008 seems to be just a particular climax in a series of asset-price booms and busts since the
early 1980s. This process started with a first flash of financial instability in the early 1980s,
as the saving and loan crisis broke out in the aftermath of a mortgage crisis – caused by the
interaction of the Volcker interest-rate shock and financial deregulation. We argue that
each price bubble sows the seed for the next one, primarily because monetary, fiscal,
and regulatory policies do not react adequately, but also because credit cycles become
globally ‘infectious’ via ‘carry trades’ and ‘derived’ speculative activities.2

In the following analysis, we will focus on real-estate cycles: The mainstream literature on
housing is treating the events of 2007/2008 as a very special episode, a ‘singularity’ which
happens at best once in a century. The majority of these papers analyse the housing market
within a general equilibrium framework (an overview of this literature is given by Piazzesi/
Schneider 2016). In such a framework, it is extremely challenging to incorporate realistic
features like endogenous credit constraints, illiquidity, transaction costs, and balance-sheet
effects – the fundamental mechanisms triggering a credit crisis: Garriga/Hedlund 2017
show that within a general equilibrium model the reactions to an economic shock
get intensified by such ‘imperfections.’3 From a post-Keynesian perspective, however, the
fundamental uncertainty of the future, herd behavior, limited rationality of agents, endogen-
ous money, and endogenous risk attitudes (‘irrational exuberance’) are necessary ingredients
of any attempt to understand the dynamics of credit cycles, of ‘panics and manias’ in finan-
cial markets (Mackay 1841; Kindleberger 1978) – aspects of reality which are completely at
odds with the axiomatic basis of general equilibrium theory.

While price bubbles can be observed in a broad variety of asset categories,4 in the real-
estate market they are capable of producing particularly damaging macroeconomic reper-
cussions. From the viewpoint of orthodox economics, however, seemingly ‘irrational’ price
bubbles cannot be easily explained. ‘Rational’ speculators with a long-term view could
make a profit by wiping out ‘irrational’ price hikes and slumps not related to fundamental

1. Kaleki (1943: 329) argued that full employment as a policy goal will be opposed by industrial
leaders, because ‘the workers would “get out of hand” and the “captains of industry” would be
anxious to “teach them a lesson”.’
2. For example, the ‘liquidity trap’ in Japan in the early 1990s and the resulting interest differ-
ential relative to the US created opportunities for ‘carry trades’ fueling the asset-price boom in the
US during the Clinton area (see ECB 2010).
3. The difficulty of integrating ‘imperfections’ into a general equilibrium framework becomes
obvious from Garriga/Hedlund (2017: 23): ‘An emerging but extensive literature documents two addi-
tional economic disturbances during the Great Recession: a rise in uncertainty from higher downside
labor market risk and a tightening of minimum downpayment requirements. To capture these features
in the model, a left tail labor shock is constructed to replicate the gradual decline in labor hours from
2007 to 2010, and the minimum downpayment constraint increases to 10% to capture the tightening
of credit.’ In a Keynesian world neither the ‘left tail labor shock’ nor the ‘tightening of credit’ are ‘addi-
tional disturbances,’ but a natural endogenous part of the boom and bust cycle.
4. There are some signs that a credit cycle of a similar type, based on ‘sophisticated’ financing meth-
ods common during the house-price cycle, is evolving in the field of corporate debt (see William D.
Cohan, The New York Times, 9 August 2018).
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factors enshrined in the laws of demand and supply (for example, demographic changes,
changing preferences, productivity shocks, etc.). Consequently, even in the aftermath of
the Great Recession of 2008, defenders of the ‘efficient market hypothesis’ denied that
price ‘bubbles’ existed or could ever exist:5 In his Nobel Lecture, Eugene Fama defines
a bubble as an ‘irrational strong price increase that implies a predictable strong decline’
(Fama 2014: 1475). Fama’s ‘trick’ is to define ‘predictability’ in an extremely narrow
sense – suggesting that even the timing of turning points must be predictable within nar-
row bounds of uncertainty as an identifying condition for the existence of a ‘bubble.’
Obviously, if this criterion were valid, anyone could make an easy profit by speculating
against such ‘bubbles.’

Given the complex, sometimes chaotic (economically and politically interacting) rea-
lity, one has to define ‘predictability’ in a much weaker sense, however. Reasonable
(that is, not ‘naive’) observers of market trends might fully (and correctly) agree that a
price bubble is developing in front of their eyes, but they will rarely agree on how long
this process of ‘over- or undershooting’ of prices might go on: several years from now,
or will it stop tomorrow? Under such circumstances even ‘rational’ actors, who may be
(over-?)confident to have some competitive advantage vis-à-vis ‘naive’ investors, might
speculate to ‘ride’ a price bubble temporarily, thereby destabilizing the market further.6

Summarizing the available empirical evidence, Piazzesi/Schneider (2016: 4) argue:
‘Rational expectations models to date cannot account for houseprice volatility – they
inevitably run into ‘volatility puzzles’ for housing much like for other assets.’ The back-
ground for the latter statement can be seen in Figure 1, which illustrates the systematic
pattern of escalating cyclical deviations of home prices since the early 1980s. Actually,
as one can see, the next real-estate price bubble is appearing on the stage already.
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Source: Robert Shiller homepage.

Figure 1 Real home price index and real building cost index

5. See, for example, Eugene Fama’s interview in The New Yorker (13 January 2010).
6. See also DeLong et al. (1990) on the question of ‘rational’ destabilizing speculation and
Scheinkman/Wei (2003) for a behavioral approach taking into account ‘overconfidence’ as a possible
cause for price bubbles. See also Shiller (2000) for a behavioral view of ‘irrational exuberance’ and
the seminal article by Blanchard (1979).
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Today it is common knowledge that in the run-up of house-prices between 2000 and
2007 dubious ‘financial innovations’ opened the door for the widespread moral hazard
of banks and rating agencies. Securitization and credit default swaps prepared the
ground for balance-sheet manipulations of banks and pure fraud. ‘NINA’ (no interest,
no amortization) credits and the insurance schemes offered by Fannie Mae and Freddy
Mac created a climate in which mortgage credits became far too easily available even for
households without sufficient collateral. Due to their complexity, the celebrated finan-
cial innovations delivered a convenient veil for the growing systemic risk of financial
markets: to maximize the return on equity, multi-layered leverage effects had been con-
structed (see also Bhaduri 2011).

Paradoxically, as this process reached its climax during the period 2003–2007, main-
stream economists and central bankers argued that the US financial system had become
much more resilient against external shocks due to ‘financial sophistication.’ Greenspan
(2003): ‘The use of a growing array of derivatives and the related application of more-
sophisticated methods for measuring and managing risk are key factors underpinning
the enhanced resilience of our largest financial intermediaries.’ The theory of ‘capital market
efficiency’ – which became the core of modern capital market theory during the 1990s –
delivered the intellectual justification for this hubris.

Shockingly, quite to the contrary, as the financial system became more and more
integrated and connected, the destructive potential of bursting asset-price bubbles
increased considerably. Few economists (for example, Godley 2001; 2002) were willing
to acknowledge the threat of the accumulating imbalances due to rapidly falling savings
rates and the rising indebtedness rate of households. Paradoxically, Godley’s repeated
warnings of a looming recession (jeopardizing the chances of George W. Bush of getting
re-elected in 2004) had the disastrous effect – in hindsight – of motivating the Federal
Reserve (Fed) to lower the fund rate from 3.9 percent in 2001 to 1.1 percent in 2003 –
the year when the house-price bubble started to get fully out of control.

2 A DYNAMIC MODEL OF REAL-ESTATE BUBBLES

Below we will explore, within a non-linear, stock–flow consistent Keynesian model, escalat-
ing price and credit cycles in a housing market. We will try to mimic some ‘stylized’ facts of
the US economy with our dynamic model (using Maple 15). We will try to demonstrate
that critical parameter shifts generating higher instability can be linked to the revival of
anti-Keynesian economic policy and ideology. We will compare different monetary and fis-
cal rules within our framework and we will show the disastrous consequences of focusing on
stabilizing the government debt-to-GDP ratio, that is, following a simple ‘Maastricht rule,’
or the rules of the ‘Swabian housewife.’7

We will also check whether a target line for private credit growth (compatible with a cer-
tain rate of nominal income growth) should be integrated into a modified monetary policy
rule. It might be plausible that the weight given to this target depends upon the relative vola-
tility of asset prices. The higher the volatility is, the more important might be the credit
growth target. The importance of controlling the credit sphere is also underlined in some

7. The German chancellor Angela Merkel in 2008 on the causes of the financial crisis: ‘One
should have asked the Swabian housewife – she would have told us a worldly wisdom: you cannot
live forever beyond your means’ (cited from URL: https://www.faz.net/aktuell/wirtschaft/schulden-
die-schwaebische-hausfrau-1979097.html).
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recent post-Keynesian papers by Werner (2015) and Dejuán/Dejuán-Bitriá (2018). Con-
trary to mainstream economics, post-Keynesian economics always had a much more cri-
tical view of the role of credit and financial factors in booms and busts (for example,
Minsky 1992; Palley 1994; 2011; Godley/Lavoie 2006; Koo 2011; Hein 2012;
Admati/Hellwig 2013; Ryoo 2013).

The presented model is similar in spirit to Bhaduri et al. (2006), who focus on the
interaction between the ‘real’ and the ‘virtual’ economy via ‘illusionary’ wealth effects.
It focuses on the dynamic interaction between ‘cobweb-type’ cycles in the real-estate sec-
tor and the macro level of the economy. The model extends the Bhaduri et al. (2006) per-
spective of the interaction between ‘virtual wealth’ and the real economy by integrating
the balance-sheet behavior of the banking sector and by comparing different policy
rules with regard to their stability properties. The main chain of interaction runs via
capital gains and losses of home owners, endogenous income and credit constraints,
and balance-sheet effects in the banking sector. ‘Debtor’ households and ‘creditor’ house-
holds (the shareholders of the banking sector) are explicitly distinguished.

2.1 The accounting framework

We distinguish a banking sector, a sector of debtor households, a sector of creditor house-
holds (or ‘rentiers’) and a government sector. The central bank is assumed to be part of the
government sector. Let us first take a look at the basic accounting relationships.

The consolidated banking sector’s asset and liability balance (Table 1) has to take into
account the legal minimum reserves of ‘central-bank money’ as a percentage of demand
deposits. We assume a cashless economy (implying monetary base = central-bank credits).
As banks have no incentives whatsoever to hold excess reserves above the legal minimum,
the sum of demand deposits is always equal to the sum of mortgage and government
bonds minus equity. For the sake of simplicity, government bonds are held by the banking
sector only. For equity to exist at all, in the past some demand deposits must have been
swapped to shares. The shareholders of banks will be called ‘rentiers’ or ‘creditor house-
holds.’ The banking sector borrows the minimum reserves from the central bank at the
fund rate fixed by the central bank and adjusts those reserves in accordance with credit
creation or destruction. Banks are offering payment services, but do not pay monetary
interest on demand deposits.

In addition (and very importantly), banks are obligated to adjust equity in accordance
with legal requirements: they must hold a certain minimum ratio of equity relative to
‘risky’ assets (= mortgage credits in our model). Equity gets adjusted via retained profits
(Table 2). Capital gains and losses are included in the tax base for corporate taxes.

The ‘virtual’ income balance of debtor households (which includes the wages of
employees of the banking sector, and capital gains and losses on the left-hand side) is
given by Table 3. Interest payments, ‘maintenance expenditures,’ and property taxes
are deductible from the income-tax base.

Table 1 The banking sector’s asset and liability balance

Assets Liabilities

Minimum reserves Central-bank credits
Mortgage bonds Demand deposits
Government bonds Equity
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The consolidated income balance of the ‘rentier’ households is given by Table 4. The
system gets closed by the income balance of the government sector (Table 5) and the uses
of goods and services (Table 6).

Table 3 The debtor households’ income balance

Resources Uses

Gross value added Interest payments on mortgage credits
Wages of employees in the banking sector Maintenance expenditures
Capital gains or losses Property taxes

Income taxes
Consumption of debtor households
Saving

Table 4 The creditor households’ income balance

Resources Uses

Distributed profits Income taxes
Consumption of rentier households
Saving

Table 5 The government’s income balance

Resources Uses

Interest received (via central bank) Government consumption
Income taxes Interest paid on government bonds
Property taxes Budget surplus/deficit
Corporate taxes

Table 2 The banking sector’s income balance

Resources Uses

Interest received from mortgage credits Interest paid to the central bank
Interest received from government bonds Wages paid to employees
Capital gains or losses Corporate taxes

Retained profits
Distributed profits

Table 6 Uses of goods and services

Resources Uses

GDP Consumption of debtor households
Consumption of creditor households
Government consumption
Gross investment
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3 THE MODEL

3.1 The balance-sheet framework in analytical terms

Let us start with the description of the balance-sheet framework in analytical terms:

BðtÞ ¼ pðtÞqðtÞ (1)

B′ðtÞ ¼ p′ðtÞqðtÞ þ pðtÞq′ðtÞ ¼ V ðtÞ þW ðtÞ (2)

GðtÞ ¼ V ðtÞ> 0 (3)

LðtÞ ¼ V ðtÞ≤ 0 (4)

yd ðtÞ ¼ ð1− θwÞðyðtÞ þ T − ðnðtÞ þ θp þ δÞBðtÞÞ þ GðtÞ þ ωLðtÞ (5)

Z ðtÞ ¼ nðtÞðBðtÞ þ ΩF ðtÞÞ− dðtÞðBðtÞ þ F ðtÞ−RðtÞÞ þ ð1−ωÞLðtÞ−R′ðtÞ (6)

ycðtÞ ¼ ð1− θwÞð1− θcÞðZ ðtÞ−T Þ (7)

ΦðtÞ ¼ ycðtÞ
RðtÞ (8)

mðtÞ ¼ θwðyðtÞ− ðnðtÞ þ θpÞBðtÞ þ T Þ þ θpBðtÞ

þðθc þ θwð1− θcÞÞðZ ðtÞ−T Þ− nðtÞΩF ðtÞ (9)

EðtÞ ¼ cd ðtÞ þ ccðtÞ þ δqðtÞ þ q′ðtÞ þ gðtÞ: (10)

In equation (1), the variable BðtÞ designates the outstanding stock of mortgage credits,
pðtÞ the price level of houses, and qðtÞ the current stock of houses. For the sake of sim-
plicity, we assume that the value of outstanding mortgage credits, BðtÞ, will (and must) be
always covered by the value of the underlying collateral, pðtÞqðtÞ. This will be the case if
V ðtÞ ¼ p′ðtÞqðtÞ gets absorbed into the income balances either of debtor (5) or creditor
households (7) and if W ðtÞ ¼ pðtÞq′ðtÞ induces an equivalent and instantaneous adjust-
ment of mortgage debt. Capital gains, GðtÞ; and capital losses, LðtÞ; are separately defined
in (3) and (4), because the distribution of capital gains and losses between debtor house-
holds and creditors might differ for capital gains and losses:

1. We assume that GðtÞ gets fully allocated to debtor households. Even if some house-
holds cannot bear the interest burden during an ongoing boom, the worst case for
them is to sell their home, to liquidate the debt and to realize the capital gain (this
scenario had been a ‘selling point’ for the infamous NINA credits in the run-up to
the financial crisis).

2. LðtÞ on the other hand will be allocated mainly to creditors according to
ð1−ωÞLðtÞ in (6). As some debtors will be able to shoulder the burden by liquidat-
ing the debt ‘overhang,’ 0≤ω≤ 1 is possible. Lower ω makes the distribution of
capital losses more favorable for debtor households. Capital gains, GðtÞ, motivate
debtor households to draw additional mortgage credits for consumption purposes.
Neither GðtÞ nor LðtÞ enter the income-tax base of households, but are subject to
the corporate tax.
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‘Depreciation’ is a random event – destroying houses with probability δ. Debtor
households pay a credit insurance premium, δpðtÞqðtÞ, to guarantee that under such cir-
cumstances the debt gets liquidated and the houses could (but must not) be recon-
structed. If pðtÞ< 1, some houses will not be rebuilt, as the owners might turn to the
secondary market. The supply of houses decreases (q′ðtÞ< 0), and nominal net invest-
ment W ðtÞ ¼ pðtÞq′ðtÞ will be negative. Due to the credit insurance, deposits and
mortgage credits will decrease by the same amount, leaving the equity of banks
unchanged.8

The ‘virtual’ disposable income of debtor households, yd ðtÞ is defined according to the
right-hand side of (5): yðtÞ is the gross value added, T is the gross income of employees in
the banking sector (assumed to be exogenously given), nðtÞ is the nominal mortgage inter-
est rate, θp is the property tax rate (calculated on the basis of the mark-to-market value of
homes), and θw is the income-tax rate. Interest payments, property taxes, and insurance
costs are deductible from the income-tax base. The interest rate for mortgage credits is
continuously variable and of infinite maturity.

Z ðtÞ in equation (6) defines the gross value added of the banking sector (net of capital
gains/losses and retained profits, R′ðtÞ, which are by definition equal to the change of
equity). Banks receive all interest payments for mortgage credits and government debt.
The interest on government debt is assumed to be lower than the interest on risky mort-
gage credits (0<Ω< 1Þ. Interest paid by banks to the central bank is the product of the
fund rate, d ðtÞ, and the stock of central-bank credits. The obligatory ratio of minimum
reserves to deposits is equal to l , and demand deposits are by definition equal to
F ðtÞ þ BðtÞ−RðtÞ.

Taxable gross profits in the banking sector are given by Z ðtÞ minus gross income of
employees in the banking sector, T , which is assumed to be exogenously given. Profits
are taxed at the corporate tax rate, 0≤ θc ≤ 1. The residual gets distributed to rentier
households, where it gets taxed at the income tax rate, 0≤ θw ≤ 1. The net income of rent-
iers is ycðtÞ. The net profit rate on equity in the banking sector, ΦðtÞ, is defined according
to (8) as the ratio of net disposable creditor income, ycðtÞ, to equity, RðtÞ: Equation (9)
defines the disposable income of the government, mðtÞ.

Finally, effective aggregate demand, EðtÞ, is given by (10) as the sum of consumption
expenditures of debtor and creditor households, real investment in housing
(¼ δqðtÞ þ q′ðtÞ), plus government expenditures for goods and services (¼ gðtÞ).

3.2 The behavioral equations of the model

3.2.1 The real-estate market

Equation (11) postulates that the housing supply, qðtÞ, changes in proportion to the
deviations of the expected mark-to-market price level of houses from building costs (nor-
malized at the level of one). As the building process is time consuming (which we do not
model explicitly), we postulate that construction firms are calculating with expected price
levels by inflating (deflating) current prices with the current rate of house-price changes.
Equation (12) describes the price adjustment in the housing market: house prices rise in

8. This means that our balance sheets should be expanded by the income balance of a non-profit
insurance sector, which gets resources δpðtÞqðtÞ and spends the money on reconstruction or debt
liquidation.
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proportion to the relative difference between the total demand for houses, xðtÞ, and the
total supply of houses, qðtÞ.

q′ðtÞ
qðtÞ ¼ α pðtÞ 1þ p′ðtÞ

pðtÞ
� �

− 1

� �
α> 0 (11)

p′ðtÞ
pðtÞ ¼ β

xðtÞ− qðtÞ
qðtÞ

� �
β> 0 (12)

x̂ðtÞ ¼ B̂ðtÞ
pðtÞ

ΦðtÞ
Φ0

� �ζ
ς≥ 0 (13)

B̂ðtÞ ¼ ν
yd ðtÞ

ð1− θwÞðnðtÞ þ θp þ δÞ ν> 0 (14)

x′ðtÞ
xðtÞ ¼ τ

x̂ðtÞ− qðtÞ
qðtÞ

� �
τ> 0 (15)

Equation (13) postulates that the ‘feasible’ level of the demand for housing, x̂ðtÞ,
depends on the ‘feasible’ level of household debt, B̂ðtÞ, which is explicitly specified in
equation (14), and on the rate of return on equity, ΦðtÞ, relative to its ‘normal’ value, Φ0.

By judging potential debtors, banks calculate B̂ðtÞ by asking households whether
they can afford the financial burden of buying a house. The sum of interest payments,
property taxes, and ‘insurance’ costs should not surpass a certain ratio relative to the virtual
disposable income of debtor households. As a rule of thumb, as a rough ‘guideline’ only, the
‘feasible debt’ is fixed as the ratio ν to this virtual disposable income (14). The second factor,
the influence of the relative return on equity via elasticity, ζ> 0; represents the ‘Minsky’
hypothesis: credit standards get more (less) ‘relaxed,’ when profitability is higher/lower
than normal, as bankers are willing to take more (less) risks, when profits are higher
(lower) than usual. The fact that the credit supply of banks reacts endogenously to changes
of yd ðtÞ and ΦðtÞ is the main trigger of financial instability in our model.9

Equation (15) defines the adjustment of the actual demand for houses, assumed to be
proportional to the relative difference between the ‘feasible’ and the ‘actual’ level of houses
in the economy. During a crisis, x̂ðtÞ< qðtÞ will be the case. Under such circumstances
the stock of outstanding debt, BðtÞ ¼ pðtÞqðtÞ, does not fulfill the ‘usual’ credit standards
any more. Some households will not be able to fulfill their financial obligations any longer,
implying foreclosures and capital losses for banks and/or households. Furthermore, as the
profit rate falls below the ‘normal’ level, bankers might become more risk-averse and less
willing to offer credits.

3.2.2 The banking sector

Banks are promoting the demand for credits during the boom and are enforcing repayment
and/or liquidation of debt during the recession in line with the changing mark-to-market

9. Geneakopolous (2010) has demonstrated that the simple model of credit demand and supply,
where the interest rate is clearing the market, is unable to explain many aspects of credit markets, as
rationing based on creditworthiness and endogenously determined values of the collateral are
important.
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value of houses. As the volume of mortgage debt changes, the level of equity, RðtÞ, gets
adjusted according to (16). The desired ratio of equity to mortgage credits, χ, will always
be higher than the legal minimum due to risk-aversion.

One might argue that χ (and/or the speed of adjustment, η) might vary over time: as
prudent managers with a long-term view try to stabilize dividend payments (and attempt
to minimize tax payments) over time, χ (and η) rise in the boom and fall in the slump.
On the other hand, over-confident and greedy managers might even reduce χ (and η)
during the boom to maximize dividend payments to shareholders. As the crisis starts,
panic and a shift towards risk-aversion will evolve, and χ (and maybe also η) might
rise again. Obviously, such herding behavior could work as a powerful destabilizing
force.

History seems to demonstrate that, in line with the ‘shareholder value’ philosophy, the
incentive for financial managers to perform ‘above average’ might have become stronger
since the early 1980s. Furthermore, competition from the shadow banks is acting as a
pressure to decrease the desired capital ratio towards the legal minimum boundary,
which makes the system less resilient (as will be shown below).

R′ðtÞ
RðtÞ ¼ η

χBðtÞ−RðtÞ
RðtÞ

� �
η> 0 (16)

3.2.3 The household sector

Equations (17) and (18) define the consumption functions of debtor and creditor house-
holds respectively. The second term on the right-hand side makes sure that households
must obey their budget constraints in the long run. Typically, we expect bc < bd and
μd < μc ; as creditor households will be richer on average than debtor households, which
implies that they have more ‘leeway’ to deviate from short-run budget constraints (with
the rise of ‘pension fund capitalism,’ these differences might have become somewhat
less relevant).

In our ‘stationary’ economy, saving or dissaving is only a short-run temporary phenom-
enon, changing the liquidity position of households vis-à-vis other sectors. Debtor house-
holds are not allowed to repay mortgages when they ‘save,’ nor do they get additional
credits during periods of ‘dissaving.’

cd ′ðtÞ
cd ðtÞ ¼ bd

yd ′ðtÞ
yd ðtÞ − μd

cd ðtÞ
yd ðtÞ − 1

� �
(17)

cc ′ðtÞ
ccðtÞ ¼ bc

yc ′ðtÞ
ycðtÞ − μc

ccðtÞ
ycðtÞ − 1

� �
(18)

Finally, the gradual adjustment of production to aggregate effective demand (10) is
postulated to behave according to equation (19).

y′ðtÞ ¼ EðtÞ− yðtÞ (19)

3.2.4 The fiscal policy rule

Equation (20) describes the fiscal policy rule of ‘the’ government.

g ′ðtÞ
gðtÞ ¼ φ

m′ðtÞ
mðtÞ − f jðyðtÞ− 1Þ þ ð1− jÞ gðtÞ

mðtÞ − 1

� �� �
(20)
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We assume that (local and state) government spending reacts endogenously and pro-cyclically
to changes in their disposable income (0<φ< 1), while the central government reacts in a
Keynesian way to the GDP gap, as f > 0. This reaction might be purely endogenous via
unemployment benefits, etc., but could also be the result of discretionary policy. The para-
meter j (0≤ j ≤ 1Þ determines the comparative weights of ‘Keynesian’ versus ‘orthodox’
balanced budget rules. For j ¼ 0, the famous rule of the ‘Swabian housewife’ results.
This rule simply imitates the consumption behavior of private households. Instead of stabi-
lizing the net deficit, an orthodox government might also try to stabilize the debt-to-GDP
ratio à la Maastricht.

g′ðtÞ
gðtÞ ¼ φ

m′ðtÞ
mðtÞ − f jðyðtÞ− 1Þ þ ð1− jÞ F ðtÞ

yðtÞ − ε
� �� �

(21)

Alternatively, government debt relative to potential GDP might be stabilized.

3.2.5 The monetary policy rule

Usually, monetary policy is considered to follow the ‘Taylor rule,’ which postulates that
the interest rate gets adjusted by the central bank according to deviations of the inflation
rate (of all goods and services) and of the output level from their target values. In our
model, goods prices are constant (or absent); only real-estate prices fluctuate. Within
the narrow boundaries of our model, we will ask whether the central bank should take
asset-price inflation into account by designing monetary policy. Traditionally, the reluc-
tance of the US central bank to react to asset-price volatility had been enshrined in the so-
called ‘Greenspan doctrine,’ which argues in favor of an ‘indirect’ approach for monetary
policy (for an extensive analysis and discussion, see Campbell 2008). According to this
indirect approach, monetary policy should support the ‘natural’ mean reverting tendencies
of asset prices in the long run, without ‘popping up’ the bubbles directly. In our view such
an ‘indirect’ approach ignores that, since the early 1980s’ business cycles in the US seem
to have changed from a ‘Goodwin/Kalecki’ type of growth cycle, where central banks
combatted escalating wage and price inflation by weakening the bargaining power of
workers via unemployment, to a pattern of leverage cycles driven by and interacting
with asset-price fluctuations.

If the central bank in our model takes into account mortgage credit growth,
B′ðtÞ=BðtÞ, compatible with a certain nominal income growth target (which in our sta-
tionary economy is zero), the monetary policy rule (22) might be as follows: d ðtÞ is
the actual fund rate, ρ is the ‘natural’ mortgage interest rate, and 0≤ κ≤ 1 are the weights
for the mortgage credit-growth target versus the aggregate output gap. Equation (23)
shows that the integration of the credit-growth variable into the monetary policy rule
implies that deviations of the house-price level from the long-term supply price and the
state of the housing market are both taken into account implicitly.

dðtÞ ¼ ρ
Ψ
þ σ κ

B′ðtÞ
BðtÞ þ ð1− κÞðyðtÞ− 1Þ

� �
Ψ> 1; σ> 0; 0≤ κ≤ 1 (22)

B′ðtÞ
BðtÞ ¼ p′ðtÞ

pðtÞ þ q′ðtÞ
qðtÞ (23)
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rðtÞ ¼ ρþ s dðtÞ− ρ
Ψ

� �
0< s< 1 (24)

n′ðtÞ
nðtÞ ¼ ϑ

rðtÞ
ρ

� �u ðrðtÞ− nðtÞÞ
nðtÞ 0< ϑ; u ≥ 0 (25)

The central bank sets the fund rate, dðtÞ, to influence the target mortgage rate, rðtÞ,
according to (22). The target mortgage rate, rðtÞ, is linked to the fund rate, dðtÞ, via (24),
which means (i) that in the stationary state the mortgage rate is a multiple of the fund rate,
and (ii) that the mortgage rate reacts less than proportionallly to variations of the fund rate
(0< s< 1). The actual mortgage rates, nðtÞ, adjust gradually according to equation (25) to
the target mortgage rate. The speed of adjustment, ϑ, might also depend on the ratio of
the target rate to the ‘natural’ rate – the lower the target rate, rðtÞ, relative to the natural
rate, ρ, the lower might be the speed of adjustment due to interest rigidity.

4 ‘STYLIZED FACTS’ VERSUS ‘DYNAMIC SIMULATIONS’ OF THE MODEL

We will try to ‘mimic’ some ‘stylized facts’ of house-price cycles in the US with our model.
And we will ask whether reasonable monetary and fiscal policy rules could be identified to
support stability.

In Figure 1, three house-price booms and busts can be identified between 1975 and
2012. The first one from 1975 to 1984, the second one from 1984 to 1997, and the
third one from 1997 to 2012 (measured as the distance of the lower turning points).
From 2012 to 2018, real houseprices increased by approximately 33 percent, indicating
a new cycle. To avoid too much ‘cluttering’ in the empirical scatter plots, let us focus
on the last two houseprice cycles since 1984.10

In Figure 2a, a long-term upward shift of real house prices can be seen. Such a shift can
be (partially) explained by ‘real’ factors such as urbanization, zoning restrictions, increasing
scarcity of land in urban areas, lower rates of productivity growth in construction relative
to other industries, quality changes, the growing relevance of pension funds in the search
for inflation-protected assets, etc. ‘Real’ factors, however, tell only part of the story.

Figures 2a and 2b show the – counter-clockwise – trajectories of real house prices rela-
tive to the GDP gap, empirically and simulated by our model. Starting from a specific
‘stability scenario’ (the detailed list of the parameter values is given in Appendix 1), a tem-
porary downward mortgage interest shock (caused by ‘overconfidence’ with respect to the
virtues of ‘securitization’) induces a huge boom followed by a severe contraction, then
converges slowly back to equilibrium.

In Figures 3a and 3b the corresponding counter-clockwise trajectories of the ratio of
household debt to GDP relative to the GDP gap can be seen. Figures 4a and 4b show
the trajectory of the ‘real’ mortgage interest rate – defined from the viewpoint of a home-
owner, as the difference between the 30-year fixed mortgage rate and the inflation rate of
house prices. What we can see in Figure 4a are counter-clockwise cycles, marching into
the negative territory during the bubble years from 2003 to 2005.

Our model predicts a counter-clockwise trajectory of the debt–service ratio, which
starts 2 percentage points below the ‘natural’ rate (Figure 5b). Empirically the debt–service
burden (Figure 5a) varies also in a counter-clockwise way within much narrower bounds

10. All data retrieved from FRED (the Federal Reserve Bank of St. Louis), URL: https://fred.
stlouisfed.org. Transformations and graphical presentations by the author using EVIEWS 9.
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(a) The real houseprice cycle (1984–2018) (b) Houseprices versus GDP
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than the debt-to-GDP ratio. The debt–service ratio seems to be the decisive factor in lim-
iting affordable credits – as our model postulates.

From 2007 to 2018 the period of extremely low interest rates and the ongoing restruc-
turing of household debt (via conversion and bankruptcies of households) induced a
reduction of the debt–service ratio to its lowest value in many years – in spite of the
fact that the ratio of household debt to GDP is still, by historical standards, comparatively
high (80 percent) and relative to disposable income even above 100 percent.

The rate of return on equity for all banks rises during the boom and falls during the
recession (Figure 6a). Our model shows a similar movement (Figure 6b), predicting dur-
ing the boom (the crisis) a counter-clockwise (clockwise) movement of the rate of return.

Figure 7 shows the trajectories of consumption expenditures and Figure 8 the personal
saving rates of households. Our simulation generates three predictions: (i) Consumption
(the saving rate) increases (decreases) with the degree of capacity utilization in the econ-
omy. (ii) At any particular value of the GDP gap, the average propensity to consume (the
saving rate) is higher (lower) during the upswing and lower (higher) during the ‘delever-
aging’ process. (iii) The consumption cycle (the saving cycle) will behave in a clockwise
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(counter-clockwise) manner. While the first prediction holds, the second and third predictions
can be ‘verified’ at best partially: there seem to be two consumption and saving cycles sepa-
rated by a structural break in the period 1997–2000, as the share of consumption to potential
GDP drifted upwards (and the saving rate downwards), a process probably related to the
overlapping real-estate and stock-exchange bubbles of the late 1990s.11 During the long per-
iod from 1992 to 2005 investment in real estate seemed to offer a route for the ‘effortless’
creation of ‘virtual’ net wealth – creating incentives for households to reduce the saving
rates (see Figure 8a) dramatically, from nearly 10 percent to 3 percent of personal income.12
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11. In our model the initial value of the saving rate is slightly negative, as the sudden decrease of the
interest rate lowers the saving rates of creditors by more than it raises the saving rate of debtor house-
holds. The reason is that the creditor households suffer also from lower interest on government securities.
12. From a Keynesian perspective and given the rise in income inequality, this downward shift of
the saving rate seems to be a puzzle, as ‘redistribution from the poor to the rich’ should increase the
saving rate. Maybe the middle class tries desparately to ‘keep up with the (richer) Joneses’ via ‘com-
petitive conspicuous consumption,’ even by going into debt.
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Finally, let us take a look of the trajectories of the fiscal deficit as a percentage of poten-
tial GDP (Figures 9a and 9b). We have noted above that monetary policy had been expan-
sionary between 2001 and 2003 to prevent a recession. It is interesting to note that
between 2001 and 2003 fiscal policy had also been expansionary.

Let us summarize our ‘stylized facts’: Counter-clockwise trajectories of real house
prices, of household debt, of the real interest rate, and of the debt–service ratio together
with falling (rising) household saving rates in the boom (in the slump) reveal a typical pat-
tern of credit cycles linked to the price volatility and the ‘virtual’ wealth effects in the ‘real-
estate’ market.

5 SOME POLICY EXPERIMENTS

5.1 Monetary policy rules

There are multiple ways in which credit cycles can get out of control. One way is to ‘flatten’ the
monetary policy reaction curve, that is, to lower the parameter σ in equation (22) sufficiently:
Figure 10a shows the cycle at the abyss of instability. Higher volatility of house prices and
output are the unavoidable result of a monetary policy reacting too ‘doveishly.’ Somewhat
surprisingly, our first experiment seems to support the ‘Greenspan-doctrine’: Increasing
the weight of B′ðtÞ=BðtÞ in the rule function by setting κ ¼ 1:0 instead of κ ¼ 0:5 in
(22) raises price and output volatility (Figure 10b). Focusing instead on the output gap
(by setting κ ¼ 0) brings stability back again (Figure 11a). The intuition behind this peculiar
result is that due to the counter-clockwise house-price and debt cycles, the growth rate of
mortgage credit can still be positive (negative) as long as prices rise (fall) faster than the output
falls (rises). Interest policy might therefore react somewhat too slowly to stabilize the system.

The following result (Figure 11b) seems to support our conjecture: if we increase σ, the
speed of the federal fund rate reaction, both rules are now stabilizing. Nevertheless, the
long-run overall performance of the GDP-gap rule with regard to output stability still
seems to be superior, albeit at the expense of inducing higher price volatility.

There do exist many parameter changes, which make our system less stable: (i) lower-
ing s or ϑ or increasing u in equations (24) and (25), that is, increasing interest rigidity
relative to the fund rate; (ii) increasing ν or τ, that is, raising the feasible level of household
debt and/or the adjustment speed of the debt to the feasible level – a deliberate
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consequence of the Fannie Mae and Freddie Mac mortgage program supported by the
government; (iii) a higher steady-state level of government debt; (iv) strengthening the
‘Minsky’ effect of endogenous risk attitudes in equation (13) by raising ζ (Figure 12b);
(v) lowering the corporate or income-tax rate (Figure 12a); and (vi) shifting the burden
of capital losses from creditor to debtor households (Figure 13a) by increasing the para-
meter ω in equations (5) and (6).

On the other hand, raising the steady-state equity ratio to mortgage credits, χ, and/or
increasing the speed of adjustment equity, η, to the desired level, χBðtÞ, reduces output
volatility: financial regulation matters (Figure 13b).While stability increases, the equili-
brium rate of return on equity declines in our model. As the banking sector must remain
competitive with other sectors, the ‘natural rate of interest,’ ρ, could rise, depending upon
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the changing balance of risk and return. The structure of the banking sector will probably
also change with higher χ, as the degree of monopoly rises (market entry becomes more
difficult).

5.2 Fiscal policy rules

The ‘stability scenario’ in our model includes a simple, moderate Keynesian policy rule
(equation (21)), with parameters φ ¼ 0:3; f ¼ 0:3, and j ¼ 1:0. Let us switch to a some-
what more radical Keynesian policy by setting f ¼ 1:0. Figure 14a shows the stabilizing
effect of this rule. In our next experiment, we compare the radical Keynesian policy with a
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‘moderate’ orthodox policy by lowering the parameter j to j ¼ 1=3, implying that fighting
the budget deficit has higher priority. Figure 14b shows again the superiority of the radical
Keynesian policy with respect to output and price volatility. Of course, one might ask
whether the Keynesian policy does change the behavior of the financial sector, either
via endogenous risk attitudes or by some other mechanism (see, for instance, Kapeller
et al. 2018). Obviously, our model does not take into account such strategic interactions.

In Figure 15a we see that the moderate orthodox policy reduces the variance of gov-
ernment debt (at the cost of higher output volatility).
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Figure 14 Keynesian versus orthodox fiscal policy
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An orthodox approach, which is even worse than focusing on stabilizing the deficit, is
the ‘Maastricht’ rule of stabilizing the debt-to-GDP ratio (equation (21)): an escalating
cycle results (Figure 15b).

6 SUMMARY AND CONCLUSIONS

We tried to mimic some ‘stylized facts’ of real-estate cycles in the US with the help of a
dynamic, non-linear post-Keynesian model. The model shows the interaction between a
banking sector, a government sector and a household sector (with debtor and creditor
households). The model shows the effects of a (downward) interest shock. Empirical ver-
sus theoretically predicted trajectories of house prices, household debt to GDP, and the
debt–service burden, the real interest rate for homeowners, consumption and saving of
households, the rate of return of the financial sector, and some other variables are com-
pared. An important mechanism triggering instability are capital gains and losses, gener-
ating endogenous ‘virtual’ income and credit constraints. Our main conclusion is that
vigorous (and symmetric) Keynesian monetary and fiscal policies complemented by finan-
cial regulation (higher minimum equity) are necessary to prevent ‘virtual wealth’ cycles
from escalating. It is shown that an interest policy, which tries to control private credit
growth, is somewhat inferior to an approach focusing on the GDP gap. If monetary policy
is reacting ‘hawkishly’ enough, this difference becomes less important. We also show that
fiscal rules like the ‘Maastricht’ rule or the rule of the ‘Swabian housewife’ have destabiliz-
ing consequences.

The elder proprietary middle class, anxiously looking forward to retirement, puts the
government (and the government of the central bank) under permanent pressure to
appreciate the value of their assets, as the meagre social security pensions in the US do
not offer the slightest chance of maintaining the living standard during retirement (for
a critical assessment see Laski/Walther 2015). One cannot understand the laissez-faire atti-
tude of monetary authorities with regard to the ‘irrational exuberance’ and the financial
follies during the asset-price bubbles of the past decades without taking these illusionary
aspirations of the middle class into account. Furthermore, due to the shared economic
interests with regard to the appreciation of asset prices, since the early 1980s the middle
class became a convenient strategical ally of the ‘one percent’ – contrary to the period
before. The policies implemented by this coalition are an opportunistic mixture of ‘neo-
liberal’ measures (with regard to labour laws, taxation, etc.) and anti-competitive measures
to protect overvalued assets (for example, via zoning restrictions or the deliberate weaken-
ing of antitrust policies).
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APPENDIX 1

The parameter list of the ‘stability scenario’ (the executable Maple 15 file is available on
request from the author):

α ¼ 0:01, β ¼ 5:0, ρ ¼ 0:06, j ¼ 1:0, η ¼ 0:1; bd ¼ 0:9, bc ¼ 0:4, μd ¼ 0:9,
μκ ¼ 0:3, θw ¼ 0:3, ν ¼ 0:08, ω ¼ 0:1, ξ ¼ 0, φ ¼ 0:3, σ ¼ 0:5, Ψ ¼ 0:3, ε ¼ 0:8;
f ¼ 0:3, τ ¼ 0:009; θc ¼ 0:3, χ ¼ 0:2, l ¼ 0:02, ϰ ¼ 0:5, Ω ¼ 0:5, T ¼ 0:02,

δ¼ 0:02, θp ¼ 0:02, ϑ ¼ 0:06, ϵ ¼ νð1þT Þ
ρþ θp þ δ ; Po ¼ ð1− θwÞð1− θcÞðρðϵþΩεÞ− ρ

Ψlðð1− χÞϵþ εÞ−T Þ
χϵ ,

s ¼ 0:6.
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