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Abstract 

In this paper we attempt to empirically examine the existing post-1980 relationship 

between US output and household debt from a business cycle perspective. Contrary to 

conventional cycle theories whose starting point is usually an exogenous shock on the real 

side of the economy, my study is based on a post-Keynesian perspective considering crises 

ignited endogenously in the financial sector that are exported to the real sector. According 

to Minsky’s Financial Instability Hypothesis, credit expansion (specifically, we focus on HH 

debt) plays a double role on the real economy. On the one hand it appears to be a source 

of economic stimulus in the short run by encouraging autonomous consumption and 

residential investment but on the other, it may have deflationary long run effects on 

aggregate demand and output due to the raise of the burden of debt. Together with this, an 

over indebted economy has proved to be extremely fragile to any possible exogenous 

shock. In order to investigate these issues several econometric techniques have been used. 

Since cointegration relationship seemed to be present between my main variables, both an 

ECM and a VECM have been estimated. My main results seem to indicate that while credit 

expansion may boom the economy in the short run, the increase of the burden of debt 

ends up depressing aggregate demand and output (long run effect).  
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1. Introduction 

During the last three decades, modern economies have witnessed a rushing process 

of financialization. It is characterized by a higher share of finance in aggregate value added. 

Also, by a higher weight of bank credit to GDP. In this paper we shall concern with 

mortgage loans and consumption credits to households. Household outstanding debt as 

share of GDP has increased from about 45 percent in 1975 to nearly 95 percent in 2007. 

Together with this, we also observe an upward trend of HH Debt Service Payment as 

Percentage of Disposable Income (DSR), a commonly used measure for the household 

burden of debt (Greenspan, 2004). How may have this household credit expansion affected 

the real economy? 

After the experience of the Great Recession and the previous booming period, it 

has become clear for many economists that the financial system and in particular the role 

of commercial banks with their ability to provide credit to agents should not be considered 

any more as a secondary player in the story of business cycles (Werner, 2005). Contrary to 

the neoclassical view of the ‘rational expectations school’ which considers the origin of 

cycles to be exogenous (Lucas, 1975)(Barro, 1984), other authors have focused their 

attention on the growing importance of those cycles that are ignited endogenously in the 

financial sector and eventually exported into the real side of the economy. Post-Keynesian 

economist Hyman P. Minsky (1975, 1986) contribution with his so called ‘financial 

instability hypothesis’ (FIH), provides an excellent approach into the forces standing 

behind these endogenous cycles. Following this Post-Keynesian line, it is also worth 

mentioning the work of other authors such as Taylor & O’Conell (1985) or Asada (2011). 

Minsky’s main argument refers to the fact that economic booms sow the seeds of 

financial crashes and the consequent economic recessions. During periods of prosperity 

banks become more confident and relax credit conditions for business and households: 

lower interest rates, softer collateral requirements, longer repayment time...  While credit 

expansion may boom the economy in the short run, the subsequent excessive leverage of 

agents together with the increasing tendency from ‘hedge’ finance to largely ‘speculative’ or 

even ‘Ponzi’ (fraudulent) finance which in turn makes the system fragile to any fatal 

exogenous shock, may sentence the economy to death. The coup de grâce is precisely shot 

when banks close the door to further credit and agents cannot meet their financial 

obligations. 
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This theoretical framework and the above mentioned evidence of the significant 

increase in household debt relative to income, provides strong motivation to my present 

research. In this paper we attempt to empirically examine the existing post-19801 

relationship between US output and HH debt with the objective to verify whether 

Minskian forces have actually been significant and present during this period. To this end, 

we will largely build on the work carried out by Palley (1994), Kim (2013) and Kim (2016) 

which empirically investigates this very same issue.  

Kim (2016) approaches household debt driven business cycles from an empirical 

perspective. Multi-equation econometric frameworks are used to analyse the relation 

between aggregate income and household debt. In particular, his study attempts to 

empirically distinguish the short-run and the long run dynamics for the US economy, 

implementing both a vector autoregression (VAR) and vector error correction (VECM) 

model. His main conclusion suggests the existence of a negative long run relationship 

between household debt and GDP when further introducing real consumption as an 

endogenous variable2. Previous studies such as Palley (1994) and Kim (2013) provide 

similar evidence despite employing different methodologies such as dynamic Ordinary 

Least Squares (DOLS). 

This paper contributes to the literature by studying the very same issue from a 

different angle. We share Kim’s (2016) motivation of understanding the short run and long 

run impact of HH debt on GDP.  Thus, multi-equation models provide the relevant 

framework due to reverse causality issues that may otherwise arise. It may seem natural to 

focus on the short run coefficients and the cointegration equation of the VECM 

specification (Kim, 2016). However, does this methodology actually answer the question 

we have in mind? Does finding a negative HH debt cointegration coefficient provide 

evidence for a negative long run effect of today’s excessive over-accumulation of debt? In 

our view, Impulse Response Function (IRF) analysis provides more suitable and relevant 

information to support credit driven business cycles. Furthermore, my results suggest that 

omitting the evolution of the nominal price index of dwellings significantly affects the 

conclusions. 

The paper is organised as follows. Section 2 introduces the formal and empirical 

model. Section 3 describes the data used and its quality. Section 4 is devoted to the single 

                                                 
1 During the early 80s, Federal Reserve chairman Paul Volcker grants the liberalization of banks and financial 
agents. This is why my study is going to be focused in this specific period. 
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equation model which provides a first approximation into the relation between my 

variables. Section 5 focuses on the multi equation set up and finally, Section 6 concludes 

the paper.  

 

2. A stylized theoretical framework 

In sharp contrast with classical and neoclassical economists’ general acceptance of 

Say’s law, John Maynard Keynes proposed in his General Theory (1936) the principle of 

effective demand according to which, production in period t adjusts to the expected demand. 

Under this approach, output is demand driven. It is driven by that part of demand which is 

not induced (proportional to the current output level) but autonomous. Easy credit 

conditions enhance the autonomy of this part of aggregate demand. The Income-

Expenditure model we will present next will constitute the building block of my 

econometric model.3 The equilibrium condition implied by this model4 is:  

Y=C+C0+Ir+If+G [1] 

Induced consumption is C=cYd, where c is the average propensity to consume and 

Yd=Y(1-t)  is the disposable income of households (t is the tax rate). This allows us to 

express income as a multiple of autonomous demand. The multiplier is =1/(1-c(1-t)). 

Hence:  

Y=( C+C0+Ir+If+G) [2] 

Since we are interested in the variables under the control of households, we may 

group the terms in [2] as follows: Y=(H+Z), where H=C0+Ir would be our variable of 

interest. Following Post- Keynesian theory, we may argue that H component is a function 

of credit to households since almost 100 per cent of residential investment is financed with 

mortgage loans. Thus:           

H= f(HH credit) with df(·)/d(HH credit)>0 [3] 

                                                 
3 This theoretical framework is nowadays widely accepted among economists, at least in the short run when 
prices are considered to be fixed. Note that in my particular specification, I have assumed a closed economy 
in order to simplify my analysis. Closed models are appropriate for big countries like the US.  
4 Y: output level, C: induced consumption, C0: autonomous consumption, Ir: residential investment,   If: 

corporate investment, G: government expenditure. 
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Rewriting expression [3] in growth rates we get:  

gY = wH·gH (HH credit) + wZ·gZ [4] 

where 𝜔(·) accounts for the weight of these two sources of growth. Note that the 

growth of the H component –gY- is a function of household credit. As already commented, 

our main interest is to understand the effect that credit to households may have on gY. 

Based on Minsky’s FIH, we may hypothesize the following:  

(1) Credit expansion (household indebtedness) has a positive effect on income (short-

run effect). ∆ 𝐻𝐻 𝐶𝑟𝑒𝑑𝑖𝑡 ≡ ∆𝐻𝐻 𝑑𝑒𝑏𝑡 → ∆𝐻 → ∆𝑌.  

(2) Credit expansion may be responsible of the increase of the burden of debt (debt 

service ratio) which will eventually have deflationary effects on demand and income (long -

run effect). ∆ 𝐻𝐻 𝐶𝑟𝑒𝑑𝑖𝑡 → ∆𝑆𝑒𝑟𝑣𝑖𝑐𝑒 𝐷𝑒𝑏𝑡 → ∇𝑌. 

We move next to consider the appropriate empirical specification to test Minsky’s FHI. 

For the single equation approach, since cointegration relationship appears to be present 

(the analysis is discussed in section 6), an ECM model will be estimated to study the effect 

of HH debt growth and debt service ratio growth on output growth (see M1 below). We 

will control for two variables that, according to equation [4] above, may account for other 

determinants of growth, namely, corporate investment and government expenditure 

growth. Together with this, as suggested by Kim (2013), we will also control for HH net 

worth growth which may be correlated with HH debt and output through the so called 

“wealth effect”. In an extended version, we will finally introduce a dummy variable to 

investigate potential different effects of my variables of interest during the period of the 

Great Recession.  We should highlight that this model provides only a first approximation 

to the question in mind. Note that we are imposing exogeneity on HH debt, which may be 

clearly violated by the presence of reverse causality and thus, our estimators will be 

inconsistent. 

[M.1] Single equation model5 

𝑑𝑌𝑡 = 𝜇 + (𝜌1 − 1)(𝑌𝑡−1 − 𝛽0 − 𝛽1𝐻𝐻 𝑑𝑒𝑏𝑡𝑡−1) + 𝜑1𝑑𝑌𝑡−1 + 𝜗0𝑑𝐻𝐻 𝑑𝑒𝑏𝑡𝑡

+ 𝜗2𝑑𝐻𝐻 𝑑𝑒𝑏𝑡𝑡−1 + 𝛿0𝑑𝐷𝑆𝑅𝑡 + 𝛿1𝑑𝐷𝑆𝑅𝑡−1 + 𝜖𝑡 

                                                 
5 The prefix d- indicates growth rates. 
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If hypothesis (1) and (2) are to be fulfilled, then  𝜗(·) > 0 and 𝛿(·) < 0. If there exists a 

negative long run equilibrium relationship, then  𝛽1 < 0.  

Minsky’s FHI suggests that there may exist a positive feedback effect between HHdebt 

and GDP in the short run while in the long run, debt accumulation will eventually check 

growth. In a multiple equation framework, the short run dynamic effects may be studied 

from the perspective of a VAR model. We should expect to observe a positive effect 

between dHH debt and dGDP (Kim, 2016). Rather than focusing on the coefficients of 

the different lags (which may not always be significant and may even alternate sign), the 

underlying dynamics between a set of endogenous variables are depicted in a much more 

illustrative way via IRFs. They enable us to capture the response of a variable to a positive 

(orthogonal) shock in another. Kim (2016) shows that positive shocks to HH debt (under 

the different versions considered by the author) are associated with an increase in the 

growth rate of GDP while a positive shock on the latter is associated with an increase in 

the growth rate of debt.  

The (Vector) Error Correction Model representation (VECM) allows us to define the 

first difference of a cointegrated random vector 𝑦 = (𝑔𝑑𝑝 𝑑𝑒𝑏𝑡)′ as: 

∆𝑦𝑡 = 𝛼 (𝛽
′𝑦𝑡−1 + 𝜇)⏟        

𝑍𝑡

+∑𝛤𝑖∆𝑦𝑡−1 + 𝛾 + 𝜏𝑡 + 𝜖𝑡 

One could think of 𝑧𝑡 = 0 as the point in which 𝑔𝑑𝑝𝑡 and 𝑑𝑒𝑏𝑡𝑡 are in equilibrium. If 

we were out of equilibrium and the system was stable, the two variables would then adjust 

and correct back to the equilibrium evolution path. VECM models allow us to study the 

short-run deviations from this long-run relationship. Thus, the cointegration equation 

captures the long run relationship in the sense that it is a time invariant equilibrium 

relationship or “centre of gravity”. It depicts the underlying correlation between the 

evolution path of two I(1) random variables whose linear combination happens to be I(0) 

and can then be modelled in an error correction form. Note that we are not talking about 

long run causality neither in the sense we usually refer to in cross-sectional data, nor in the 

dimensionality sense employed in time series analysis. 

Our interpretation on Minsky does not focus on whether the suggested equilibrium 

correlation between HH debt and GDP is negative bur rather on the “causal” relationship 

between our variables. In the VECM framework, causality is expressed by dynamics. They 

can be visualized via the conduction of the IRF of a well specified model. In this way, we 
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are able to observe how one variable evolves over time in response to a shock in another. 

In contrast with VAR models in where shocks are always temporary, cointegration may 

imply persistence (permanent shocks). In the spirit of Minsky’s FHI, we would expect to 

observe that HH debt shocks on GDP are negative after considerable periods of time. 

 [M.2] Multiple equation model  

𝑑𝑌𝑡 = 𝜇01 − 𝛼01(𝑌𝑡−1 − 𝛽0 − 𝛽1𝐻𝐻 𝑑𝑒𝑏𝑡𝑡−1) + 𝛾11𝑑𝑌𝑡−1 + 𝛾12𝑑𝐻𝐻 𝑑𝑒𝑏𝑡𝑡−1 + 𝜖𝑡 

𝑑𝐻𝐻 𝑑𝑒𝑏𝑡𝑡 = 𝜇02 − 𝛼2(𝑌𝑡−1 − 𝛽0 − 𝛽1𝐻𝐻 𝑑𝑒𝑏𝑡𝑡−1) + 𝛾21𝑑𝑌𝑡−1 + 𝛾21𝑑𝐻𝐻 𝑑𝑒𝑏𝑡𝑡−1 + 𝜖2𝑡 

The long run relationship is given by the cointegration equation   (𝑌𝑡−1 − 𝛽0 −

𝛽1𝐻𝐻 𝑑𝑒𝑏𝑡𝑡−1). The differenced lagged variables 𝑑𝑌𝑡−1 and 𝐻𝐻 𝑑𝑒𝑏𝑡𝑡−1, account for the 

short run dynamic effects and 𝛼(·) refers to the adjustment coefficients.  

 

3. Description of the data  

The country and time frame selected for my empirical analysis has facilitated the 

access to data of exceptional quality in terms of absence of measurement errors and sample 

size6. Following Kim (2013) and in accordance with the theoretical set up, we have 

transformed all my nominal variables to real terms (except DSR, which is a ratio). To that 

end, HH debt and HH Net worth have been deflated by the personal consumption price 

index from the Bureau of Economic Analysis (BEA). Furthermore, we have taken logs of 

all my variables (except DSR) in order to smooth my series and to obtain growth rates 

whenever we take first differences on them. The figure below shows plots of my three 

main variables in levels: GDP, HH debt, and DSR.  

Clear upward trends can be observed in the first two series. DSR is a ratio that is 

supposed to rise if HH debt increases faster than output. We observe that this is the case 

from 1995 to 2007. The high rates of growth of output, credit and house prices were able 

to hide the problem for a decade. But when the crisis arrived the burden of debt showed its 

deflationary impact. The recovery requires, among other things, a fall in the DSR to normal 

levels (around 10 percent). 

 

                                                 
6 Seasonally adjusted quarterly data, from 1983Q1 to 2013Q4 in the Single Equation Model. Seasonally 
adjusted quarterly data, from 1980Q1 to 2016Q2 in the VEC model. Main source: Bureau of Economic 
Analysis and Federal Reserve Flow of Fund (see Appendix A for further details) 
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One of the most crucial steps in the analysis of my data is to verify if the 

assumption of stationary actually holds since it is essential in order to apply consistently the 

econometric techniques we are going to use. When looking at the time series plots and 

correlograms (Figure 3, Appendix A), it seems to be clear that they are trending and non-

stationary presenting probably a unit root. This, because we can observe that the one lag 

partial autocorrelation of the variables in levels nearly takes the unit value while the 

autocorrelation function slowly decays to zero. Hence, we proceed to test the presence of a 

Figure 1. GDP, HH debt and DSR.  
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unit root in the generating process of my data by conducting the augmented Dicky-Fuller 

test (ADF). The ADF equation can be written in general terms as: 

 ∆𝑌𝑡 = 𝑎0 + 𝛾𝑌𝑡−1 + 𝑎2𝑡 + ∑ 𝛽𝑖∆𝑌𝑡−𝑖+1 + 휀𝑡
𝑝
𝑖=2 .  

We will test the following hypothesis: 

𝐻0: 𝛾 = 0(𝑢𝑛𝑖𝑡 𝑟𝑜𝑜𝑡)𝑣𝑠 𝐻1: 𝛾 < 0 (𝑠𝑡𝑎𝑏𝑙𝑒 𝑟𝑜𝑜𝑡 𝑜𝑟 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦). In order to perform the test 

correctly (taking into account the correct t-statistics, depending on the specification of the 

estimated model), we will follow sequentially five main steps as proposed in Table 1. 

Optimal lag selection is based on Schwarz Information Criterion. 

Table 1 below reports results examining the unit root properties of the variables for this 

sample. Since we fail to reject the ADF null in all cases, all my variables seem to possess a 

unit root and hence, although being non stationary in levels, they will be stationary after 

taking first differences. These results are in accordance with the ones obtained by Kim 

(2013) and Kim (2016) for a similar sample. He, however, founded that unit roots were not 

present if the sample was taken previously (taking data from 1951Q4 to 1982Q4). This 

indicates fundamental differences between earlier and later periods in terms of the data 

generating process.  
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4. Single Equation Model 

In this section and the following one we will have the opportunity to empirically 

investigate the main issue of interest: understanding the relationship between household 

debt and GDP. In particular, since there seems to be evidence of cointegration, we attempt 

to estimate an ECM model capturing the effect of HH debt growth and DSR growth 

(burden of debt growth) on GDP growth (i.e. short- run adjustments) and the long run 

equilibrium between HH debt and output (cointegration equation). Note that the 

underlying effects could have been captured by estimating a simple ARDL model.  

As shown in Table 3 below, three models have been estimated. Appendix B reports 

the outputs of some specific tests regarding residuals white noise assumption and correct 

specification. In short, Ljung-Box and Jarque- Bera test suggests that all three models are 

free of autocorrelation and that residuals are normally distributed. Neither of them shows 

signals of serial autocorrelation, nor evidence of conditional or unconditional 

heteroskedasticity. After the introduction of the interaction term between dHH net worth 

and dI in model 1, all my models appear to be correctly specified (Ramsey test). In terms of 

IC and R2, all three models seem to be very similar. 

 

Focusing my analysis in model 1 we first of all observe significant positive 

coefficients of HH debt growth indicating that, caeteris paribus, an increase of this variable 
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will have a positive impact on output growth. The burden of debt appears to have negative 

effects on output growth since both the short- run and one lag multiplier of DSR growth 

are negative. On the other hand, control variables affect positively income growth. The 

coefficients of the cointegrated variables appear to be non-significant. My position to this 

issue is the following: first, since the estimation and validation outcomes prove to be 

similar either by including the terms in levels or when omitting them (since they are not 

significant), it seems that my conclusions will not be seriously affected by this issue 

(compare model 2 and 3)7. Second, the reason for this to happen could be due to either 

weak evidence of cointegration or alternatively, misspecification of the error correction 

term (see the following section). 

Model 2 main innovation is about the inclusion of a dummy variable that takes the 

value one during the 2008 recession as defined by the US National Bureau of economics 

(from 2007Q4 to 2009Q2). HH debt growth, DSR growth and government expenditure 

growth interaction with this variable allows me to investigate potential differential effects 

during this period. Significant negative coefficients are found for HH debt and government 

expenditure growth which seem to indicate two crucial things. First, that credit expansion 

may only boom the economy whenever it is already growing while during recessions, the 

effect is much lower if not absent. Second, and more interestingly, the fact that the positive 

effect of government expenditure growth on output growth is also lower for this period.  

This finding may be relevant as far expansionary fiscal policy is concerned. We could argue 

that during recessions, if agents are highly indebted, fiscal policy seems to be ineffective.  

 

5. Multiple Equation Model 

This final section is devoted to the estimation of a VECM in where long run and 

short run effects together with feedbacks effects between my two variables of interest (HH 

debt and GDP) will be captured. Before proceeding to present my results and Impulse-

Response functions it is essential to investigate the presence of cointegration between my 

variables. Our main concern when testing for cointegration is to check if there exist a 

stationary or I(0) linear combination of my I(1) variables. If this is the case, we may rely on 

Granger’s Representation Theorem to assert that there exists at least one ECM 

                                                 
7 Nonetheless, I should take into account that model 3 is misspecified, this is, as long as HHdebt and GDP 
are cointegrated, the appropriate form is not an ARDL model but and ECM model. This problem is similar 
to the one appearing when estimating a linear model when the ‘true’ model is actually non-linear.  
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representation such that each variable responds to the deviation from the ‘long-run 

equilibrium’ (Enders, 2010). The Johansen methodology uses the λtrace and λmax tests 

statistics to test the null of non-cointegration.  

We will consider three different specifications of the model proposed by Kim 

(2016). Thus, we will closely follow his analysis conducting a careful diagnosis checking. 

Our results are summarized in Appendix D in different panels8.  

 

5.1 HH debt and GDP model 

As a starting point, let us consider the basic model in where only HH debt and real 

GDP are assumed to be endogenous.  In section 2 we already checked that our variables 

are I(1), which is a necessary condition for cointegration. We should however verify 

whether there exist a stationary linear combination of these two I(1) variables. To test for 

cointegration, we must first specify how many lags to include. Following Nielsen (2001), 

our selection criteria is based on the comparison of the optimal choice according to the 

final prediction error (FPE), Akaike’s information criterion (AIC), Schwarz’, Bayesian 

information criterion (SBIC), and the Hannan and Quinn information criterion (HQIC). In 

Panel 1 of Appendix D, we can see that it is optimal to either include two or three lags. 

We conduct Johansen’s multiple-trace test method (Johansen, 1988) with a linear 

time trend (Figure 1 above seemed to indicate the presence of a trend in the data). 

However, following Kim (2016), I assume that the cointegration equation contains a 

constant but not a linear trend9.  Table 2 in P1.D summarizes the results of the test. We 

reject the null of zero cointegration relationship for the case of two lags but we fail to reject 

it when considering three or more lags (at a 5% significance level).   

We proceed with the estimation of the VEC model. We are interested in four types 

of parameters: (1) the parameters in the cointegrating equation, (2) the adjustment 

coefficients (which indicate the direction and velocity of adjustment when the system is out 

of its long run equilibrium) and (3) the short-run coefficients. The estimation results 

indicate three main aspects (see Table 3 of P.1.D). First of all, positive long run relationship 

is observed between our variables of interest. Secondly, the error correction parameters are 

                                                 
8 P1.D would for example refer to panel 1 of appendix D. 
9 There is no theoretical argument in favour of a long run equilibrium with a trend between HH debt and real 
GDP. 
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significant and make the system stable. Finally, short run effects appear to be not 

significant. We should check several crucial aspects in order to validate our model. 

Cointegration Equation (1) 

𝑙𝑔𝑑𝑝 = 0.42𝑙𝑑𝑒𝑏𝑡 + 6.22 

 

Inference on the adjustment parameters will depend on the stationarity of the 

cointegrating equation. While graphical inspection seems to show mean reversion (Figure 1, 

P.1.D), Dicky-Fuller test concludes the presence of a unit root in the residuals. Thus, we 

cannot claim that the residuals of the cointegration equation are stationary. Together with 

this, we should test for serial correlation in the residuals. The results in Table 4 indicate 

presence of serial correlation. According to Gonzalo (1994), underspecifying the number of 

lags in a VECM could lead to serial correlation and increase the finite-sample bias in the 

parameter estimates. Hence, we refit the model with four lags instead of three. The main 

conclusions in terms of the long run relationship and non-stationary residuals remain 

unchanged. Since we cannot rely on inference of a non-validated model, we do not proceed 

in the analysis. 

 

5.2 HH debt, GDP, Net Worth and Consumption as endogenous 

variables 

We move to consider the model presented in Kim (2016). Despite his sample 

covers period 1952 to 2009, we focus on period 1980 to 2016. In our view, it is interesting 

to observe whether the main derived conclusions are sensible to considering a different 

time period. Furthermore, the time frame we consider is relevant as HH debt has little 

weight prior to 1980 and we are able to account for the dynamics in the aftermath of the 

Great Recession. For each presented model, we are conducting the same steps as in section 

6.1. All results are displayed in P.2.C. 

We will first look at the version when only HH debt, GDP and net worth are 

endogenous. In this case, we only find weak evidence for cointegration. When further 

introducing consumption, Johansen test for cointegration indicates the presence of a single 

cointegration equation for a considerable set of lags, including the optimal ones. This is the 

model presented in Kim (2016). We do observe a negative significant long run equilibrium 

relationship between HH debt and GDP. Real personal consumption is positively 
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correlated with real GDP in the cointegration equation while net worth is no longer 

significant. Recall that looking at the cointegration equation informs us about the 

equilibrium relationship or centre of gravity to which potential deviations will adjust. 

Taking the case of consumption, it is reasonable to relate an error correction model to 

permanent and transitory consumption. It is not easy, however, to provide a theoretical 

based argument to an equilibrium relation between HH debt and GDP. 

Cointegration Equation (2) 

𝑙𝑔𝑑𝑝 = −2.44 𝑙𝑑𝑒𝑏𝑡 + 5.15 𝑙𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 + 0.48𝑙𝑛𝑒𝑡 𝑤𝑜𝑟𝑡ℎ + 23.99 

 

Regarding the adjustment coefficients, we see that only the one for HH debt is 

significant. The intuition behind this result may be the following. We have said that 

variables adjust to deviations from the equilibrium. Hence, this finding suggests that HH 

debt is bearing the main burden of adjustment. Periods of over accumulation of debt as 

implied by the cointegration equation entails an adjustment conducted mostly through 

household deleveraging, which may in turn have implications on other variables.  

The validation of the model is not entirely convincing. Despite the presence of 

cointegration was rather robust, the implied residuals are not stationary according to the 

Dickey-Fuller test. We would like to further check whether the number of cointegration 

equations is correctly specified and if the cointegration equation is stationary. Lüthepol 

(2005) suggests looking at the companion matrix and checking whether the modulus of the 

remaining eigenvalues is strictly less than one. Graphical analysis of Figure 1 (P.2.C) 

presents three cases where the eigenvalues are close to one. Unfortunately, there is no 

general distribution theory that allows as to determine whether an estimated unit root is too 

close to one. 

We proceed with the consideration of impulse response functions in its generalized and 

orthogonalized form. An IRF measures the effect of a shock to an endogenous variable on 

itself or on another endogenous variable.  General IRF are contaminated by the existing 

covariance structure of the error term vector. Orthogonalized IRF, however, derive from 

shocks that are exogenous to the system once the model has been identified10. Our analysis 

will mainly focus on orthogonalized IRFI as, strictly speaking, it is the appropriate way of 

                                                 
10 Note that this entail imposing structural assumptions such as the contemporaneous impact restriction that 
is present in Choleski’s lower triangular factorization.   
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studying the effect of one variable on another. We will show, however, that the main 

conclusions also hold for generalized IRFs (see P.2.C).  

 

Figure 2: Response of GDP to an orthogonalized shock in HH debt and Consumption 

HH debt Consumption 

  

 

 

Figure 2 above presents two IRFs of interest. We clearly observe that our system is 

dynamically stable (responses converge in the long run) and that shocks have permanent 

effects11. In particular, a shock to consumption has a positive short run and long run effect 

on GDP. A shock in GDP positively affects the level of HH debt both in the short run and 

in the long run (see Appendix). Finally, HH debt appears to have a positive effect on GDP, 

stabilizing after five years.  This finding, which is robust when either looking at general or 

orthogonalized IRFs, exemplifies that the conclusions derived from IRFs do not 

necessarily match with the intuition pointed out by Kim (2016). Despite we observed a 

negative relation in the cointegration equation between HH debt and GDP, the dynamics 

actually suggest that an orthogonal increase in HH debt have a positive effect both in the 

short run and in the long run. 

 

5.3 Controlling for the evolution of housing prices  

The above presented results suggest that HH debt, through its multiple (black box) 

channels which may affect GDP, positively impacts its level in the long run. This finding 

contradicts the main conclusion in Kim (2016). As the author himself points out “the 

positive evidence of Minsky’s FIH requires caution. […] . In reality, an explosion of 

                                                 
11 One limitation of IRF in the VECM is the difficulty of constructing confidence intervals for the different 
effects. 
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household debt may not result in a financial crisis and a recession. There are other factors 

that may work to contain the effect of household debt explosion (for example, central bank 

monetary policy or financial sector regulation).” Thus, it could be the case that despite we 

observe a negative long run equilibrium relation, the dynamics of the integrated system of 

the relevant variables do not follow Minsky’s FHI. This would not say that such forces are 

not present but that, despite we may encounter financial recessions resulting from periods 

of over indebtedness, other forces are shaping the existing dynamics.  

 Here we propose an alternative explanation. In our theoretical model we proposed 

that GDP will evolve in accordance with household autonomous demand (among other 

things), where residential investment represents an important component. The 

construction industry is characterized by large fluctuations magnified by the pro-cyclical 

behaviour of banks that finance almost entirely the purchase of dwellings. We believe that 

the evolution of the construction sector captures a channel through which household debt 

may affect GDP. In the short run, a booming construction sector fuelled by a large 

demand of dwellings financed via mortgages may reproduce the claimed positive feedback 

effects. Furthermore, important over confidence and wealth effect may result from housing 

bubbles. On the other hand, the corrections of an over-dimensioned construction sector 

(both in the quantity and price dimension) will entail household deleveraging and a negative 

effect on GDP in the long run.  

Our last model incorporates the nominal price index of dwellings (see Figure 1 of 

P3.C). Before exploring the presence of cointegration and analysing the VECM we look at 

the stationary nature of the variable and clearly conclude in Table 1 that the series contains 

a unit root. Our approach is to extend Kim (2016) model to incorporate the evolution of 

the construction sector. Johansen’s multiple-trace test method with 3 lags (the optimal 

choice according to all selection criteria) indicates the presence of one cointegration 

equation at 5% significance level. This conclusion is maintained for a considerable set of 

(non-optimal) lags. 

 

5.3.1 Single cointegrating vector  

The VECM with a single cointegration equation seems to be well specified. As 

shown in Figure 2 of P.3.C, the residuals of the cointegrating equation seem to be 

stationary. This is corroborated at 5% significance level by the Dickey-Fuller test. Stability 
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analysis based on the eigenvalues of the companion matrix indicates two possible values 

that are close to one, as already seen in previous models. 

We observe a long run negative equilibrium relation between HH debt /house 

prices and GDP while a positive one between consumption and GDP. Adjustment 

coefficients provide relevant information about the responsiveness nature of our variables. 

Firstly, consumption does not seem to significantly adjust to potential deviations from the 

cointegrating relationship. According to the significance of the adjustment coefficients, the 

main burden of adjustment is born by HH debt, GDP and house prices. Finally, net worth 

seems to only weakly adjust to deviations. 

The analysis of the IRF provides interesting results as far as the relevance of 

Minsky’s FHI is concerned. Figure 3 below presents the responses of GDP to 

orthogonalized shocks of HH debt, house prices and consumption (top panel) and other 

IRF of interest (panel in the bottom). First of all, we can see that the long run effect of a 

shock of HH debt on GDP seems to follow Minsky’s FHI. Thus, it seems that over- 

indebtedness today will have a negative repercussion in the future, when household have to 

adjust their balance sheets. In the short run, despite the contemporaneous response in 

positive, we cannot clearly conclude that HH debt fosters GDP. Housing prices, on the 

other hand, do have a positive impact in the short run. Our intuition is that it is evolution 

of house prices and the construction sector (importantly present in household autonomous 

consumption), the main channel through which HH debt affects GDP in the short run.  

The positive response of HH debt to a shock in GDP mimics Minsky’s 

overconfidence effects intuition. During periods of prosperity banks become more 

confident and relax credit conditions for business and households. Consumption positively 

reacts to HH debt in the short run while negatively in the long run. This matches the 

intuition that in the long run agents will have to deleverage and constraint their 

consumption. Our data, however, suggests that this effect may not be significant as we 

have seen that consumption adjusts little to deviations. Finally, we observe that a shock in 

house prices positively affects HH debt in the short run (plausibly through overconfidence 

effects) while negatively in the long run.   
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Figure 3: Orthogonalized IRFs 

 

 

 

 

6. Conclusion 

In this paper the relationship between HH debt and GDP in the US since 1980 has 

been studied from a business cycle perspective. Contrary to conventional cycle theories 

whose starting point is usually an exogenous shock on the real sector, my study has been 

based on Minsky’s perspective which considers crises to be ignited endogenously in the 

financial sector and eventually exported to the real side of the economy. According to this 

author, while credit expansion may boom the economy in the short run, the subsequent 

excessive leverage of agents together with the increasing tendency from ‘hedge’ finance to 

largely ‘speculative’ or even ‘Ponzi’ (fraudulent) finance which in turn makes the system 

fragile to any fatal exogenous shock, may end up having a negative impact on economic 

performance. In order to investigate how has HH credit expansion during the considering 

period affected GDP, we have looked at both single equation and multiple equation 

models. 

As a first approximation, in the ECM we have been able to capture the effect of 

HH debt growth and debt service ratio growth (a commonly used measure for the HH 
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burden of debt) on output growth. We have introduced several control variables and non 

linearities in the model (pulse dummies and variables interactions). In accordance with 

Minsky’s hypothesis, the increase of HHdebt growth affected positively output growth 

while debt service ratio growth had a negative effect on output. 

  

The VECM has enabled us to study the dynamic relationship between our variables 

without the need to impose exogeneity assumptions. In contrast with Kim (2016) the 

empirical translation of Minsky has not focused on whether the suggested equilibrium 

correlation between HH debt and GDP was negative bur rather on the “causal” 

relationship between our variables. In an VECM framework, causality is expressed by 

dynamics. Thus, we have looked at IRF under different specifications. 

 

The conduction of IRFs on Kim (2016) model suggested that, even in the presence 

of a negative cointegrating relation of HH debt and GDP, the effect of a shock of the 

former variable implied a long run positive effect on the latter. This finding does not 

corroborate the intuition of debt driven business cycles. Even though one could argue that 

there are other factors that may work to check the effects of household debt explosion, we 

suggest an alternative explanation. In our view, a relevant variable is being omitted. The 

evolution of the construction sector captured by housing prices may be a relevant channel 

correlated with household debt. Once this variable is taken into account, we notice that the 

validity of our models improves. Furthermore, HH debt (positive) shocks seem to 

negatively affect GDP in the long run. In the short run, the effect of household debt is 

rather inconclusive. Housing prices, on the other hand, appear to be an important driver of 

GDP growth in the short run.  

 

  Our results do not validate Minsky FHI in a generic way. However, we believe 

that they illustrate the existing dynamics between output that is demand driven and 

financial variables. In particular, our findings show that the construction sector accounts 

for one important channel through which household debt may affect GDP. In the short 

run, a booming construction sector fuelled by a large demand of dwellings and financed via 

mortgages may entail a positive short run effect. Furthermore, important confidence and 

wealth effect may result from housing bubbles. On the other hand, the corrections of an 

over-dimensioned construction sector (both in the quantity and price dimension) will entail 

household deleveraging and a negative effect on GDP. 
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Appendix A- Data 

 

 FRED St Louis Federal Reserve Statistics (FRED) 

 Bureau of Economic Analysis (BEA) 

 Bank of International Settlements (BIS) 

Variables Source 

Real GDP FRED 

Household Debt FRED 

Real Fixed Private Investment FRED 

Real Government Expenditure FRED 

Household and non-profit org. net worth FRED 

Debt Service Ratio as a perc. of disposable 

income 

FRED 

Chain-type Price Index for PCE BEA 

Property price index BIS 

 

 

 

 

 

Figure 2. GDP growth. (1983Q1-2013Q4)  
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Appendix B. Single Equation 

 

 

Model 1. Ramsey test 

 

 

 

 

Figure 3. Correlograms (LGDP, LHH debt, DSR respectively). (1983Q1-2013Q4)  

   

Figure 7. Model 1. Fitted values and Normality test (1983Q1-2013Q4)  
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Mean      -4.01e-17

Median  -0.000213

Maximum  0.009208

Minimum -0.011770

Std. Dev.   0.003502

Skewness   0.016525

Kurtosis   3.589252

Jarque-Bera  1.756062

Probability  0.415600
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Appendix C. VECM 

 

Panel 1: Section 5.1 of the paper 

 

Table 1: Selection criteria for VEC model with HH debt and GDP 

 

 

Final Prediction Error (FPE), Akaike’s information criterion (AIC), Schwarz’, Bayesian information criterion 
(SBIC), and the Hannan and Quinn information criterion (HQIC) 

 

 

Figure 8. Model 2. Fitted values and Ramsey test (1983Q1-2013Q4)  
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Table 2: Johansen test for HH debt and GDP 

 

 

*1 Indicates rejection of the null of less than one cointegration relationships at 1% significance level 
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Table 3: VECM Stata output for LGDP and HH Debt 
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Figure 1: Predicted cointegrated equation 

 

 

 

 

Table 4: Test for serial correlation in the VECM of Section 6.1 
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Panel 2: Section 5.2 of the paper 

 

Table 1: Selection criteria for VEC model with HH debt , GDP, Net Worth and Consumption 

 

 

 

 

Table 2: Johansen test for HH debt, GDP, Net Worth and Consumption (4 lags) 

 

 

* Indicates rejection of the null of less than one cointegration relationships at 5% 

significance level 
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Table 3: VECM Stata output for GDP, HH debt, Net Worth and Consumption 
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Figure 1: Eigenvalues of the VECM companion matrix 

 

 

 

Figure 2: IRF of generalized shocks (X->Y implies the response of Y to a shock in X) 
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Panel 3: Section 5.3 of the paper 

 

Figure 1: Evolution of the nominal price index of dwellings 

 

 

 

Table 1: Dickey-Fuller GLS test for Unit Root. (H0: the data has a unit root) 
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Table 2: Johansen test for HH debt, GDP, Net Worth, Consumption and prices (3 lags-optimal) 

 

 

 

 

Figure 2: Predicted cointegrated equation 
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Table 3: Dickey-Fuller test for the residuals of the cointegrating equation 

 

 

 

 

Figure 3: Eigenvalues of the VECM companion matrix 
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Table 4: VECM 
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Figure 4: IRF (generalized shocks) 
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