Debt-led growth and distributional conflicts:
evidence from the US economy
Joana David Avritzer
October 2, 2019

Abstract
Post-Keynesian growth models started incorporating household wealth dynamics as an important aspect of the relationship between growth and income
distribution. Following these lines, this paper suggests a model in which household consumption decision is determined by a dynamic adjustment of wealth to
a targeted level. We also suggest that household’s targeted level of wealth takes
into account the average income that they earn over a period of ten years. We
then run an empirical estimation using microlevel data for wealth and wage
of US households available in the PSID (Panel Study on Income Dynamics)
Database. We find that the model yields statistically significant results for
most income and age groups. We also observe that the target wealth to wage
ratio is not constant across groups of income and age. This ratio tends to increase with income and is actually negative for the lowest income bracket. This
empirical analysis then suggests that there is evidence for claiming that household debt-financed consumption is an autonomous component of demand and
can be incorporated into a demand-led growth model to explain the trajectory
of the US economy in the period under analysis.
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Introduction

Following the demand-led growth literature, this paper is an attempt to incorporate
household wealth dynamics into a model of growth. This paper aims to contribute to
the current post-Keynesian debate on consumption functions and growth, presenting
some empirical results. With that in mind, this paper is organized into three sections
beyond this introduction and a conclusion.
In a first section we present a review of how household wealth dynamics has been
incorporated in post-Keynesian growth models. While for neo-Kaleckian growth
models, the autonomous component of demand is the investment function, which
requires consumption to be determined by current income, under the Supermultiplier
framework the autonomous component of demand can be household consumption
financed through credit or wealth. Therefore, under neo-Kaleckian theory, household
consumption needs to be always determined by current income, even if it is financed
by new loans, because the rate of growth of output is determined by rate of capital
accumulation.
However, the Supermultiplier literature suggests that household consumption can be
the non-capacity generating autonomous component of demand that drives growth.
The contributions on this side have emphasized that once we allow the possibility
for consumption out of credit or wealth, we are then allowing for the possibility that
consumption is no longer determined by current income alone. In the second section
then we suggest a model for household consumption and wealth dynamics, where
consumption decisions are explained by factor other than current income.
In a second section we suggest a model for household wealth dynamics model where
consumption decision is driven by a target of the wealth to income ratio. We assume
that households calculate a targeted level of wealth based on their income and then
make their consumption and, therefore, savings decision based on this targeted level
of wealth. We then estimate different possibilities of the targeted level of wealth for
the middle income class. We start with a simple model where households just take
into account their current income to calculate this target of wealth to income ratio
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and then we extend our model by including an average of wages to be taken into
account when calculating the target.
Finally, we find that the model which yields the most significant result is the one
where we incorporate in our target an account of the income households get for a
period of ten years and we then extend the empirical estimation of this last model
to other income brackets. In the third and final section then we estimate the same
model for different income and age and we find that the targeted ratio of wealth to
wage tends to increase with income and age. Additionally, we estimate a negative
target for the lowest income group which suggests that the lowest income class is
actually targeting a debt to income ratio.

2
2.1

Debt-financed consumption and growth theories
An introduction to the consumption function debate

As described in Taylor (2004), the typical Keynesian consumption function assumes
that consumption is a linear function of income, such that:
C = c0 + c1 Y

(1)

Where, Y is output, C is consumption, c1 is the general marginal propensity to consume of the economy. It is also assumed that c1 < 1, a condition known as Keynes’
"fundamental psychological law", such that

dC
dY

< 1 and

dC
dY

<

C
.
Y

However, the

first problems with the Keynesian Consumption function started showing up when
in the post World War II period, spending from wealth resulted in consumption
behavior not following the same pattern as disposable income. Furthermore, timeseries analysis seemed to show that the marginal propensity to consume would vary
counter-cyclically, falling in booms and rising in slumps.(Taylor, 2004, p .162) In
response to that a few early approaches to consumption behavior were developed.
First, Duesenberry (1949) suggested that household’s consumption behavior is the
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result of learning, custom, and habit and that consumption is somewhat inertial
(Taylor, 2004, p. 163). Following Duesenberry (1949), when income rises, household consumption follows, but with a lower rate of growth. The reason for that is
that as income falls households will have to reduce consumption, but they will try to
retain existing standards of living, and for that reason, consumption will take longer
to fall.
The second approach is known as the “life cycle” consumption model of Modigliani
et al. (1954). For Modigliani the individual consumption function is driven not only
by income, but also takes into account household wealth and total income expected
for the household’s entire life cycle. This explanation was further developed by Friedman (1957) into the permanent income hypothesis (PIH) theory. The PIH theory
assumes that households rationally maximize their utility across time by taking a
constant consumption across time which is given by the sum of all of the person’s
expected income flows divided by the length of their expected lifetime. More recently, this model has been extended to cover uncertainty and precautionary saving,
leisure choice and a bequest motive (see Deaton (1992) for more details), "but its key
prediction remains: consumers form intertemporal plans aimed at smoothing their
standard of living (or marginal utility of wealth) across predictable income changes
over their life-cycle." (Cynamon and Fazzari, 2008, p. 1)
Cynamon and Fazzari (2008) argue that this conventional theory seeks to explain the
rise of American consumption in the recent stagnation period through the rational
behavior of consumer who responds to changes according to this life-cycle model.
However, they argue that in fact behavioral patterns based on social norms, that
cannot incorporated in the life-cycle model, have contributed significantly to the
household debt explosion in the US Economy. They also argue that the macroeconomic implications of these behaviors has enhanced growth and mitigated the severity
of recessions, but it also raises doubt about whether recent consumption trends can
be sustained. Barba and Pivetti (2008) argue that the rise in household debt given
increased inequality goes against what is suggested in the Permanent Income Hy-
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pothesis theory, as it shows that households are not rational agents trying to smooth
out their consumption across time, they are just trying to cope with low income and
maintaining a minimum standard of living (consumption).
Post-keynesian growth models have often assumed a consumption function similar to
the originally proposed Keynesian consumption function and focused on the investment component of demand. However, a recent literature has started incorporating
household debt-financed consumption as an important component of aggregate demand1 and, therefore, growth. In these models, household indebtedness will either
come from autonomous consumption expenditure, such as suggested by Pariboni
(2016) under the supermultiplier model, or from an endogenous consumption, such
as suggested by Dutt (2005, 2006) and Setterfield and Kim (2016, 2017, 2018) and
others under the neo-Kaleckian approach.

2.2

The neo-Kaleckian growth model and household debtdynamics

Under the neo-Kaleckian approach household debt dynamics has been incorporated
through the definition of a workers’ consumption function that allows them to consume beyond their income as they accumulate debt. However, since the neo-Kaleckian
approach assumes an exogenous investment function, this accumulation of debt must
always become, for some reason or another, determined by current income. Following
these lines Dutt (2005, 2006) suggests that worker’s consumption, CW , and capitalists consumption, CΠ , is given by the following two equations:
CW = (1 − π)Y − iD +

dD
;
dt

CΠ = (1 − sπ )(πY + iD)

(2)

Where Y is income, i is the interest rate, π is profit share, sπ is the fraction of income
that capitalists save and D is the stock of debt. It is also assumed that household
1

Palley (1994) first suggested a debt-financed consumption function and analyzed the effect of
that for the short run aggregate demand.
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accumulate a stock of debt, Ḋ = B, given by a desired level of new borrowing, Bd ,
which is then determined by current income:
dD
dt

(3)

= B = Bd = β[(1 − π)Y − iD]

Where β is the borrowing to net income ratio. We can then assume that capital
accumulation,

I
,
K

follows a typical Kaleckian function as developed by Bhaduri and

Marglin (1990), with gd being the desired rate of capital accumulation and u the rate
of capacity utilization:
dg
dt

= Λ(gd − g);

(4)

gd = g0 + γ1 u − γ2 i;
Since in short run equilibrium we must have that

Y
K

=

CW
K

+

CΠ
K

+

I
,
K

we can derive

a short-run solution equation for the rate of capacity utilization:
u=
Where δ =

D
K

g − iδ(s + β)
sσ + β(1 − σ)

(5)

is the debt to capital ratio. Here we must notice that a required

condition for u > 0 is that g > iδ(s + β). Finally, for the long run analysis we can
derive2 the dynamic system:
dδ
dt
dg
dt

= f1 (δ, g);

It can then be shown that the system converges to steady state with
dg
dt

(6)

= f2 (δ, g);
dδ
dt

= 0 and

= 0 as long as g > iδ(s + β). Another attempt of incorporating household debt-

financed consumption into a neo-Kaleckian framework has been done by Setterfield
and Kim (2016, 2017, 2018). In their model total income, Y , is divided into:
Y = WP N + WS αN + Π
β{(1−σ)[g−iδ(s+β)]−iδΓ}−gδΓ
and from
From δ̂ = D̂− K̂ = BDd −g we arrive at dδ
dt =
Γ
we arrive at dg
=
Λ{γ
+
γ
(1/Γ)[g
−
(s
+
β)iδ]
−
g},
where
Γ
=
sσ
+
β(1
−
σ).
0
1
dt
2
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(7)
dg
dt

= Λ(g d −g)

Where WP is the real wage of production workers, N is the number of production
workers employed, WS is the real wage of supervisory workers, α < 1 denotes the
necessary ratio of managers to production workers and Π denotes total profits. It
is further assumed that WS = φWP , supervisor work get a constant portion of
production workers. Additionally, total consumption, C, is given by:
C = CW + CR + Ḋ;
Ḋ = β(C T − CW ),
T

C = ηCR − ωs ,

β > 0;
ωs = tΠ; CW = cW WP N ;

(8)

CR = cπ [φαWP N + (1 − t)Π + iDR ]
Where CW is consumption by working households, CR is the consumption by rentier households and Ḋ is the borrowing by working households to finance additional
consumption. Household borrowing is then determined by a targeted level of consumption, C T , which, in its turn, is determined by η, the emulation (keeping up
with the Joneses) effect, minus the ωs , social wages (social welfare system). Finally,
DR = D − DW is the part of worker’s debt that is owned by the rentiers and DW is
the part that is owned by other workers.
Given the equations above, it is then possible to solve the model for Y = CW +
CR + Ḋ + G + I and find short-run or temporary equilibria. However, Setterfield
and Kim (2018) emphasize that this is only a short-run equilibrium because it is
assumed a constant net debt to capital ratio, dR =

DR
.
K

"This net debt capital ra-

tio will, however, vary endogenously over time, as workers accumulate debt and the
economy grows."(Setterfield and Kim, 2018, p. 10) It then becomes important to
understand these debt dynamics and their implications for growth, which is done,
following Setterfield and Kim (2016, 2018), by analyzing the long run steady state
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behavior of dR =
d˙R =

DR
.
K
ḊR
K

− gK dR

⇒ d˙R = [(βηcπ − t[β + βηcπ ])π − (1 − βηφαcπ − (1 − β)cW )ωp ]u

(9)

+[(1 + βηcπ )i − gK ]dR
As d˙R = 0 results in a quadratic equation, it is possible to derive two steady state
equilibria. Finally, it is then possible to make a discussion on the relationship between
steady state dR and dRmax 3 , which is the ratio of maximum amount of debt that
households can service to their income, and discuss the actual feasibility of the steady
state for households.
Palley (2010) and Pariboni (2016) emphasize that both models above require that
B
D

=

I
,
K

i.e.: that the stock of capital and the stock of debt grow at the same rate.

This means that the pace of total consumption (induced plus credit financed) must be
determined by the rate of accumulation. In Dutt (2005, 2006) this is done through the
assumption that the desired level of borrowing Bd is determined by current income,
as Bd = b[(1 − σ)Y − rD]. In this way the demand for loans grow in line with income
and output and condition

B
D

=

I
K

is satisfied. In the model of Setterfield and Kim

(2016, 2017, 2018) we must also have that the rate of accumulation determines the
rate of growth of aggregate demand. This is done through assuming an endogenous
consumption target.
Hein (2012) suggests a model similar to the ones mentioned above, but in which the
new credit going to workers depends on rentiers’ income and savings as indicated by:
B = θS Π = θ(1 − cπ )(πY + iD)
3

(10)

In this model savings by households is given by SW = (1 − cW )WP N − iDR . This means that
worker’s maximum feasible debt servicing payment, iDRmax , must satisfy dRmax = (1−cWi )ωP u
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In Hein (2012) household worker’s consumption, CW is then determined by their
wage income and by the credit they receive from rentiers such that:
CW = W + B − iD = (1 − π)Y + B − iD

(11)

Where B is the flow of new loans that household take to consume and D is their total
stock of debt. Additionally, it is assumed that rentier’s consumption is determined
by their total income, consisting of distributed profits of firms (πY ) plus the interest
payments from workers households (iD) and their propensity to consume (cπ ), such
that:
CR = cπ (πY + iD)

(12)

Therefore, in Hein (2012) the credit going to workers does not depend on workers’
net income, as in Dutt (2005; 2006), but on rentiers’ income and saving, as in Setterfield and Kim (2016, 2017, 2018). This allows Hein (2012) to focus on the issue
of long-run stability of workers’ debt-capital ratios in a similar way to how it is done
in Setterfield and Kim (2018).
However, as emphasized by Pariboni (2016) , in the neo-Kaleckian approach the pattern of the demand for loans must in the end be shaped by the accumulation rate.
Therefore, the former component plays only an ancillary role in determining aggregate demand growth. Pariboni (2016) argue that it appears reasonable to maintain
that debt-led growth processes can be better explained looking at the autonomous
pattern of credit-financed consumption, its effects on the rate of growth of output
and its macroeconomic consequences, even though the neo-Kaleckian model does not
provide a fully satisfactory tool to perform this task.

2.3

Household consumption as the autonomous component of
demand

Debt-financed consumption can also be incorporated into a model of demand-led
growth following the Supermultiplier approach, as developed by Serrano (1995), Ce9

saratto (2015) and Freitas and Serrano (2015). This approach has also been incorporated in a neo-Kaleckian framework by Lavoie (2016) and Allain (2014), as a
possible solution to the issue of Harrodian instability described in Skott (2010). Following these contributions, Pariboni (2016) suggest a Supermultiplier growth model
where the autonomous component of demand households credit-financed consumption. Under this approach if we consider that the components of aggregate demand
are consumption, investment and government expenditure, then Yt = Ct + It + Gt .
We can then assume that consumption is split into an induced component and an
autonomous component such that:
Ct = c(1 − τ )Yt + Cta + Et

(13)

Where c is the marginal propensity to consume, τ is the tax rate, Cta is worker’s
autonomous consumption financed out of endogenous credit money and Et is capitalists’ autonomous consumption expenditure. Consequently we can sum all the
autonomous expenditures which are neither financed by income nor affect the production capacity of the capitalist sector as:
Zt = Et + Cta + Gt

(14)

In this model, we must have that:
It = ht Yt ;
with ḣ = ht γ(ut − un )

(15)

Such that output is always determined by the autonomous component of demand:
Yt =

Zt
s − ht

(16)

with s = 1 − c(1 − τ ). This means that, under steady state, as ut = un , ḣ = u̇ = 0,
the rate of growth is given by the rate of growth of the autonomous component of
10

demand:
g ∗ = gZ

(17)

Pariboni (2016) then suggests that if we assume that:
Ctw = cw [(1 − Π)Yt − (r + φ)Dt ] + Bt ;
CtΠ = cΠ πYt ;

(18)

Cta = Bt − cw (r + φ)Dt ;
⇒ Yt = Yt [cw (1 − Π) + cΠ Π + ht ] + Cta

such that Zt = Cta , i.e., that the autonomous component of demand is household
a

a

debt-financed consumption, then we have that g ∗ = g C , where g C is the exogenously given rate of growth of debt-financed consumption.“[T]his result implies that,
given enough time, demand and output will tend to evolve at the rate of growth
of the autonomous components of demand; in this case, workers’ autonomous consumption." (Pariboni, 2016, p. 224)
Consequently, under the Supermultiplier approach a non-capacity generating autonomous component of demand is suggested as the solution to the Harrodian instability problem. In the approach described above it is some portion of personal
consumption expenditure that is designated as the non-capacity generating semiautonomous expenditures. That these expenditures represent financial dissaving,
and are significantly financed through debt, ties in with the endogenous money approach and the credit-creating powers of banks (Fiebiger and Lavoie, 2019, p. 250).
Barba and Pivetti (2008) have also analised the macroeconomic implication of increasing household level of indebtedness from a demand-led growth perspective. In
their view "household indebtedness should be seen principally as a response to stagnant real wages and retrenchments in the welfare state, i.e. as the counterpart of
enduring changes in income distribution." (Barba and Pivetti, 2008, p. 114). Additionally, they also argue that the key issue concerns the sustainability of this process.
Even though it has been shown that household debt-financed consumption can help
sustain demand and activity, the real challenge concerns the feasibility of containing
11

the long-run shortcomings of a growing stock of household debt.
Also following these lines, Brochier and Silva (2018) suggest a stock flow consistent
Supermultiplier model where the non-capacity creating autonomous component of
demand is households’ consumption out of wealth. “Consumption out of wealth represents the autonomous expenditure component. Despite being autonomous (in relation to current income), it is endogenous to the model, since it depends on household
wealth, so we can analise its dynamic through household wealth dynamics." (Brochier
and Silva, 2018, p. 423). As was emphasized by Caminati and Sordi (2017) the autonomous character of expenditure is that it is not determined by current output.
To the extent that we are considering the possibility of household consumption being
influenced by the stock of wealth accumulation, then it is more appropriate to label
it a “semi-autonomous" component of demand.

3

A model for household consumption and wealth
dynamics

Following the recent contributions of the post-Keynesian growth theory literature
mentioned above, we suggest in this paper a model in which household consumption
decision is determined by a targeted level of wealth given household wages. More
precisely, following the lines of Dutt (2005), we assume here that households consumption decision targets a certain level of wealth, which is assumed to be a direct
function of their income, multiplied by the targeted ratio on wealth to income. However, we will assume that the income that household take into account when deciding
on a target for wealth, is not necessarily just the income that they had in the period
in which they are taking their consumption decision. We will allow for this target to
be affected by other previous income as well as expectations towards future income.
First, we define: i) H[t] as total household wealth at time t; ii) Y [t] as total household income at time t; iii) w[t] as household income from wages at time t; iv) S[t] as
total household savings at time t; and v) C[t] is total household consumption at time
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t. Second, we assume that household decision to save is determined by a targeted
wealth to wage ratio:
S[t] = β(σw[t] − H[t])

(19)

Where σ is the targeted ratio of wealth to wage income and β is a measure of the
sensibility of the savings function. In other words, households make savings decision
trying to decrease the difference between actual wealth and its targeted level, which in
this model is then given by: H T [t] = σw[t]. Additionally, we assume that household
income is given by the income they get from wages plus the return on investments:
Y [t] = w[t] + rH[t]

(20)

Finally, we know that the flow of household income that is not saved is consumed:
C[t] = Y [t] − S[t]

(21)

Consequently, since change in wealth, or wealth dynamics, is given by households
savings decision:
d
H[t] = S[t]
dt

(22)

We can then conclude from equations 19 and 22 that:
Ḣ[t] = β(σw[t] − H[t])

(23)

As we have defined the target of wealth to be H T [t] = σw[t], we can see that the
equation above can then be rewritten as:
Ḣ[t] = βH T [t] − βH[t]

(24)

Therefore, what we actually have in the equation above is that wealth is constantly
adjusting to a targeted level. This targeted level can be the wage atPtime t, such

that H T [t] = σw[t], or it can take the form of H T [t] = σ w̄, where w̄ =
13

K
i=1

wt−K
K

can

be an average of past wage incomes. In order to establish what are the wages taken
into account when households are determining their target we will use empirical
estimations in the next section. However, before moving to the empirical estimation,
it is still important to emphasize that as the data is discrete and not continuous the
best representation of what we will try to estimate is actually:
∆Ht = β0 HtT + β1 Ht

(25)

In order to estimate equation 25 we used data on wealth and wage income from the
Panel Study of Income Dynamics (PSID) data. The PSDI is a panel household survey data that began in 1968 with a nationally representative sample of over 18,000
individuals living in 5,000 families in the United States.
Our empirical approach was to first choose the best model that describes the dynamics for the middle income class and then extend the estimation to other income
classes. In order to do so we decided to subset the data in group of households by age
of head and income brackets. With that in mind, the variables that were taken from
the PSID website for each household were: i) age of head; ii) total family income;
iii) wealth with equity, which is an imputed value; iv) wages and salaries of head; v)
family and person identification number from 1968, in order to allow for continuity
of observations.
Even though the PSID Survey is done every year since 1968 we decided to use the
PSID - Family Level after 1999 following the usual procedure in the empirical literature that works with PSID Data. The reason for that is there is a change in
the estimation of wealth after 1999 to a new methodology that is still used today.
A histogram and some descriptive statistics of the used variables can be found in
Appendix A.
We then divided our population observation into three groups of income: i) low
income class, with income between $0 and $40, 000; ii) middle income class, with
income between $40, 000 and $120, 000; iii) high income class, with income between
$120, 000 and $300, 000. We also divided our population into four groups of ages: i)
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ages between 25 and 35; ii) ages between 35 and 45; iii) ages between 45 and 55; and
iv) ages between 55 and 65.
As mentioned before, we then estimated different models with different specifications
of the wealth target for the middle income - total family income between 40,000 and
120,000 - and middle age group - the head of the household has age between 35 and
45. We decided to run the first empirical tests with this group of households because
it was the biggest share of our sample. The estimation equations and our results for
this group are reported in the following section.

3.1

Empirical estimations for the middle income class

Our first attempt was to estimate a model in which the target for the wealth is
determined by the wage earned by the household in the previous year. If we assume
that the target of wealth is then given by HtT = αwt−1 , where α is our targeted
wealth to wage ratio, our estimation equation is given by:
∆W ealthi,t+2 = β0 ∗ W agesi,t−1 + β1 ∗ W ealthi,t

(26)

Where ∆W ealtht+2 = W ealtht+2 − W ealtht . We then estimated the model above
for t + 2 from 2001 to 2015 and t from 1999 to 2013.
In Table 1 we can first observe that the t values for β0 and β1 are 3.43 and −40,
Estimate
(Intercept)
W agest−1
W ealtht

Std. Error

t value

Pr(>|t|)

49423.0191 13190.2243
0.9292
0.2710
-0.6417
0.0160

3.75
3.43
-40.00

0.0002
0.0006
0.0000

Table 1: Results from the first model
respectively. This shows that both coefficients of our model are significant and the
significance of β1 is extremely high. Furthermore, we can also see that that the
estimated value for β0 is 0.93 and for β1 is −0.64. Comparing to the coefficients
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from equations 23 and 25 we then have β = −β1 is our speed of adjustment and
σ =

β0
β

= − ββ01 is our targeted wealth-wage ratio. Consequently, given the values

estimated for β0 and β1 , the estimated speed of adjustment is 0.6, and estimated σ
is equal to

0.93
0.64

= 1.5. It is important to mention here that what is estimated here is

similar to what is suggested in Dutt (2005, 2006) where the wealth dynamics becomes
non-autonomous as the wealth target becomes determined by current income.
A second attempt was to consider the possibility that the target for the wealth was
determined by a future wage. More precisely the wage that households would receive
during the period of adjustment of wealth to the targeted level. In this model then
the estimation equation would be of the type:
∆W ealthi,t+2 = β0 ∗ W agesi,t+1 + β1 ∗ W ealthi,t

(27)

In this second model the results are not as robust as the first model. First of all,
Estimate
(Intercept)
W agest+1
W ealtht

Std. Error

t value

Pr(>|t|)

70742.3272 15530.3665
0.3728
0.3079
-0.6361
0.0160

4.56
1.21
-39.83

0.0000
0.2261
0.0000

Table 2: Results from the second model
we get t values of 1.21 and −39.83 for β0 and β1 , respectively. This shows that the
coefficient estimated for β0 is not significant and that, therefore, the second model
is not as good as first model. Secondly, we get that the estimated value for β0 is
0.37 and for β1 is −0.64. In this model then the speed of adjustment is again around
0.6, but the targeted ratio is 0.6. In order to try to improve our first two models
we decided to incorporate fixed effects in the estimation equation, by estimating the
following equation:
∆W ealthi,t+2 = β0 ∗ W agesi,t−1 + β1 ∗ W ealthi,t
+D13 + D11 + D09 + D07 + D05 + D03 + D01
16

(28)

Where D01 ,..., D13 are dummy variables controlling for time, such that D13 is equal
to 1 for t = 2013 and 0 otherwise, D11 is equal to 1 when t = 2011 and 0 otherwise,
and so on until D01 = 1 for t = 2001 and 0 otherwise. In the results of the third

Intercept
W agest−1
W ealtht
D13
D11
D09
D07
D05
D03
D01

Estimate

Std. Error

t value

Pr(>|t|)

64960.1706
1.0181
-0.6444
-56642.2207
-48352.8515
-43901.9420
-37943.0277
21159.9342
21513.3221
-12739.4260

21034.5050
0.2720
0.0161
27103.7018
27374.8400
27527.4552
27114.9427
27236.4434
26988.5555
26307.3730

3.09
3.74
-40.11
-2.09
-1.77
-1.59
-1.40
0.78
0.80
-0.48

0.0020
0.0002
0.0000
0.0367
0.0774
0.1108
0.1618
0.4373
0.4254
0.6282

Table 3: Results from the third model
model presented in Table 3, we have again very significant results for β0 and β1 , with
t values equal to 3.74 and −40.11, respectively. It is interesting to observe, however,
that the t values for most of the dummies are not significant and their inclusion does
not seem to make much difference in the significance of our model. Additionally, in
this model the estimated value for β0 is 1.02 and for β1 is −0.64. Therefore, the
speed of adjustment is around 0.6 and the targeted ratio is again around 1.6.
Another attempt was to use a target for wealth that would be determined by the
average of wage received by households over a period of ten years. This resulted in
an estimation equation of the type:
∆W ealthi,t+2 = β0 ∗ W ealthTi,t + β1 ∗ W ealthi,t + D13 + D11 + D09 + D07 ;
W ealthTi,t

=

P5
k=1

W agei,t+2−k
5

(29)

The results presented for the fourth model are again quite significant, even for the
t values of the dummy variables. In this model we also have that the estimated
value for β0 is 1.62 and for β1 is −0.65. In this case, the estimated value for the
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Estimate
Intercept
W ealthT
W ealtht
D13
D11
D09
D07

Std. Error

t value

Pr(>|t|)

67965.5720 27256.0552
1.6241
0.4554
-0.6547
0.0192
-82707.0402 30489.4867
-74525.5575 30779.4568
-66453.9517 30844.5822
-58701.8708 30391.0857

2.49
3.57
-34.01
-2.71
-2.42
-2.15
-1.93

0.0127
0.0004
0.0000
0.0067
0.0155
0.0313
0.0535

Table 4: Results from the fourth model
speed of adjustment is around 0.7 and for the targeted ratio is 2.5. As a final
model of estimation we use a wealth target that would account partially for the wage
that households get during the period of adjustment. This implies in estimating an
equation of the type:
∆W ealthi,t+2 = β0 ∗ W ealthTi,t + β1 ∗ W ealthi,t + D13 + D11 + D09 + D07 ;
W ealthTit =

P5
k=1

W agei,t+4−k
5

(30)

This is the model that has produced the most significant results for the coefficients
Estimate

Std. Error

t value

Pr(>|t|)

Intercept -16245.6228 23242.0727
W ealthT
3.7759
0.3867
W ealtht
-0.7657
0.0157
D13
-81862.6009 25949.9195
D11 -100613.8785 26173.1498
D09
-40694.1562 26276.5198
D07
-18378.2951 25896.9638

-0.70
9.77
-48.85
-3.15
-3.84
-1.55
-0.71

0.4846
0.0000
0.0000
0.0016
0.0001
0.1215
0.4780

Table 5: Results from the fifth model
estimated for β0 and β1 , which are 9.77 and −48.85, respectively. However, the t
values are not so significant for the dummy variables. In the table below we gathered
all of our results so far to compare the estimations of the five equations suggested
18

for our model. In it we report the actual values estimated for β0 and β1 and the
calculated values for the speed of adjustment and for the targeted ratio of wealth to
wages. This compilation of the results shows us, first of all, that we have a speed
of adjustment around, but always slightly higher than, 0.5. A speed of adjustment
near 0.5 means that between t and t + 2 households in average will make half of
the adjustment of their wealth to its targeted value. This result means then that
households are, in average, making close to half of the adjustment to the target level
of wealth from period t to t + 2.
Secondly, we can also see that the target wealth to wage ratio varies significantly
across models. The highest estimated targets were obtained in the last two models, in
which we estimate that middle income class households target a wealth that is around
2.5 and 5 times their annual income. Taking into account the t values obtained in
Model
Model 1
Model 2
Model 3
Model 4
Model 5

β0
(t value)
0.93
(3.43)
0.37
(1.21)
1.02
(3.74)
1.62
(3.57)
3.78
(9.77)

β1
Speed of Adjustment (−β1 )
β0
Target Ratio (− β1
)
(t value) (95% Confidence Interval)
−0.64
(-40)
−0.64
(-39.83)
−0.64
(-40.11)
−0.65
(-34.01)
−0.77
(-48.85)

0.64
(0.608 ; 0.672)
0.64
(0.608 ; 0.672)
0.64
(0.608 ; 0.672)
0.65
(0.612 ; 0.688)
0.77
(0.738 ; 0.802)

1.45
0.59
1.59
2.49
4.91

Table 6: Results of the five models estimated for the middle income class
the different estimations, we have decided to estimate the last two models for the
different groups of income class and ages. The results are presented in the following
and final section.

19

3.2

Estimations for different groups of age and income brackets

In the tables below we present the estimated results of the last two models for the
different income and age groups:
Age of 25-35
β0
β1
(t-value) (t-value)

Categories
Low Income Class
Middle Income Class
High Income Class

0.03
(0.26)
0.34
(1.61)
0.27
(1.02)

−0.96
(-82.26)
−0.88
(-54.81)
−0.88
(-42.06)

Age of 35-45
β0
β1
(t-value) (t-value)
−0.83
(-70.57)
−0.65
(-34.01)
−0.22
(-3.22)

1.06
(5.68)
1.62
(3.57)
5.47
(4.18)

Age 0f 45-55
β0
β1
(t-value) (t-value)
1.75
(4.31)
1.4
(4.06)
2.67
(4.10)

−0.57
(-34.73)
−0.47
(-26.81)
−0.75
(-47.75)

Age of 55-65
β0
β1
(t-value) (t-value)
−0.52
(-0.13)
0.34
(1.61)
0.39
(0.72)

Table 7: Extended Results for the fourth model

In the table above we can see, given the t values for β0 and β1 , that we have obtained
mostly significant results for different income groups and age. It is interesting to see
that the results are however more significant for the estimation of the β1 , which is
estimated negative and in absolute terms smaller than one across all groups of age
and income. This reflects a estimated speed of adjustment that is positive and smaller
than one for all groups of income and age. As for the β0 we have not obtained a
significant estimation for all groups and its estimated value varies significantly across
the different groups of age and income. A similar pattern is also observed for the
extended estimation of our fifth model.

From the estimated results of β0 and β1 presented in the tables above it is possible
then to estimate the speed of adjustment and the target of wealth to wage ratio for
20

−0.05
(-0.32)
−0.88
(-54.81)
−0.18
(-7.58)

Age of 25-35
β0
β1
(t-value) (t-value)

Categories
Low Income Class
Middle Income Class
High Income Class

2.3
(11.91)
−0.57
(-3.52)
0.28
(0.59)

−0.87
(-95.18)
−0.54
(-48.10)
−0.55
(-10.41)

Age of 35-45
β0
β1
(t-value) (t-value)
−0.77
(-48.85)
−0.7
(-27.79)
−0.14
(-3.46)

3.78
(9.77)
1.2
(3.59)
1.83
(3.75)

Age 0f 45-55
β0
β1
(t-value) (t-value)

Age of 55-65
β0
β1
(t-value) (t-value)

−0.78
(-61.49)
−0.14
(-3.46)
−0.74
(-25.35)

1.94
(5.76)
1.83
(3.75)
5.42
(4.88)

1.24
(3.32)
3.32
(7.84)
1.32
(2.70)

Table 8: Extended Results for the fifth model
the different income and age groups. The results of these estimations are presented
in the two tables below:

Fourth Model
Categories

Speed of Adjustment
25-35 35-45 45-55 55-65

25-35

Low Income Class
Middle Income Class
High Income Class

0.96
0.88
0.88

0.03
0.39
0.31

0.83
0.65
0.22

0.57
0.47
0.75

0.05
0.88
0.18

Targeted Ratio
35-45 45-55 55-65
1.28
2.49
24.86

3.07
2.98
3.56

−10.4
0.39
2.17

Fifth Model
Categories

Speed of Adjustment
25-35 35-45 45-55 55-65

25-35

Low Income Class
Middle Income Class
High Income Class

0.54
0.87
0.55

−1.06
2.64
0.51

0.7
0.77
0.14

0.14
0.78
0.74

0.33
0.3
0.27

Targeted Ratio
35-45 45-55 55-65
1.71
4.91
13.07

13.07
2.49
7.32

10.06
4.13
4.89

Table 9: Speed of Adjustment and Targeted Ratio for both models

In the table above we can, first of all, observe that all of the estimated speeds of
adjustment are positive and below unit. This means that household in general are
21

−0.3
(-18.67)
−0.33
(-20.67)
−0.27
(-13.27)

only able to do part of the adjustment in the two years period. Secondly, it is also
interesting to observe that the targeted ratio tends, in average, to increase with age
and income level.

4

Conclusion

We have suggested here a model where households are saving, and consequently consuming, so as to obtain a targeted level of wealth given their wage. In our model
then, households decisions to save are such that wealth is constantly adjusting to a
certain desired ratio of wealth to wage. We then ran an empirical estimation with
the purpose of determining, first, what are the wages that household take into account when making their savings decision and, second, what is the estimated target
of wealth to wage ratio of households and how does it vary across different income
class.
Our empirical estimations show that the best results are obtained from a model that
takes into account an average of wages across a ten years period time. The results
get even better if we include in this average the wage that households get during
the time when they are doing the adjustment to the target. We also found that this
targeted ratio of wealth to wage ratio tends to increase with age and income.
This exercise suggests then that there is an empirical justification for assuming a
model for household debt in which they are targeting a certain level on wealth and
that this level of wealth is affected by their wage. However, this target of wealth is
not directly determined by current income, but by the average of household’s income
over a ten years period. This then take us back to the idea of household consumption as the non-capacity generating and “semi-autonomous" component of demand,
as suggested by the Supermultiplier growth model.
Finally, it is important to emphasize that the model suggested here is similar to
what is suggested in Brochier and Silva (2018). However, in Brochier and Silva
(2018) household’s autonomous consumption is given by a consumption out of pre-
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viously accumulated wealth. It does not then considers the possibility of households
actually getting into debt as a way to maintain their consumption and living standards. Nonetheless, it has been suggested by part of the literature reviewed in the
first section as well as the empirical work of the third section that there is basis
for claiming that debt-financed consumption can actually be an important part of
household autonomous consumption to be incorporated into a demand-led growth
model.
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Appendix A - Descriptive Statistics of the Data
Histograms for the low income class
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Histogram of wages

0e+00 2e+07 4e+07 6e+07 8e+07 1e+08
wealth

Frequency
4000
6000
0

0

0

2000

5000

5000

Frequency
10000

Frequency
10000

8000

15000

15000

10000

Histogram of wealth

−1e+08

−5e+07

0e+00
d_wealth

5e+07

1e+08

0

10000

30000
wages

50000

Histograms for the middle income class
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Histograms for the high income class
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Descriptive Statistics

Income

Number of Observations

Low Income Class
Middle Income Class
High Income Class

28399
28992
7056

Wealth
Mean
S.D.

Wages
Mean
S.D.

65876.55 665172.9 11259.11 11689.37
195548.9 545909.8 38017.07 24447.27
660424.7 1878502 86523.23 53444.12

Table 10: Descriptive Statistics of the Data
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