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The paper presents a medium-run growth model led by aggregate demand and coherent with minskian
financial instability approach. The impact of wage share changes on growth and unemployment is studied
within a dynamic framework, characterized by a regime switching technique and a learning mechanism.
The model makes two main contributions to the debate: it shows the impact on actual growth, as well as
the steady state. Secondly, it illustrates how instability generated by wage changes in a “bad’ regime can
accelerate the entrance in a “good” regime improving the overall rate of growth without necessarily
causing instability in the large.
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INTRODUCTION

The link between income distribution and economic growth is a strategic topic in the classical
political economy since the analysis of Ricardo. From then on, most of the main theoretical paradigms on
the economic stage have addressed the issue.

In what follows, attention will be concentrated on a pivotal article by Badhuri and Marglin (1990) and
on the ensuing debate. While the two authors have tried “from a broad Keynesian perspective” (ibidem,
p.375) to solve the dilemma profit-led versus wage-led growth models, the debate has been mainly carried
out within a static Kaleckian framework (see Lavoie, 2014 and Setterfield, 2010 for a review, and Skott,
2016 for a critical position).

These approaches have been called into question along three lines. The first, introduces finance into
the model (see Bhaduri and Raghavendra, 2017 and Stockhammer et al., 2019). The second suggests
alternative paradigms (Harrodian, as in the case of Palley, 2012, and Skott, 2010; or Kaldorian, as in
Ryoo, 2016). Finally, there have been attempts to put the analysis into a dynamic framework (see also
Marglin, 2017). Within this strand of literature, demand-led growth models have gained new interest, in
particular those based upon the role of autonomous demand. Authors such as Allain (2015), Fazzari, Ferri
and Variato (2019) among others, have analysed and deepened different aspects of this model.

The main objective of the paper is to insert the income distribution debate into this strand of literature
(see Dutt, 2019 for a comparison between the various approaches). In order to pursue this target, two
peculiar innovations are introduced to existing literature.
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First of all, the role of autonomous demand is re-discussed. While some authors are strongly against
this hypothesis for both theoretical and empirical reasons (see Skott, 2019), in the present paper we
temper the hypothesis with the presence of some state variables. At first sight this might sound like an
oxymoron. However, it helps overcoming the problem of a fixed rate of growth that would make the
fundamental question, wage-led versus profit-led growth, a redundant one. Since in our model, growth is
demand-driven, the more correct question must be formulated in terms of growth enhancing versus
growth depressing change in the wage share.

The second novelty relates to the choice of analytical tools in order to deal with dynamics. In this
paper we will face dynamics using a regime switching technique. The choice of this methodology reveals
two comparative advantages when applied to the present topic. On the one hand, it helps reconciling local
instability with global stability. A wage share increase may create instability in one regime. However, this
process can speed up the entrance into the more “virtuous” one and so improve the overall rate of growth,
without compromising global stability. On the other, and this is a consequence of the first aspect, growth
can be measured at its historical mean instead of the steady state value and this is particularly important in
the case of the present topic.

In addition, the regime switching technique has two further advantages that it is useful to point out.
As long as we use an investment function compatible with Minsky’s approach, this setting allows us to
make a more explicit account of the relevance of his financial instability hypothesis (hereafter FIH, see
Ferri, 2019). Secondly, this setting is particularly in keeping with the presence of learning processes. This
aspect will be developed in the analysis put forward in the paper, and connects to the recent approach of
the so called Heterogeneous Agent Models (hereafter HAMs, see Dieci and He, 2018).

The model is capable of generating a disequilibrium framework where both price and quantities are
adjusting, people are learning and markets (goods, labour and financial) generate feedbacks. In this
context, wage share changes give rise to three distinct dynamic channels. Not only they have a dual
impact as stressed by Bhadhuri and Marglin (1990) who state: “Higher wages mean higher costs of
manufacturing, but by providing more purchasing power to the workers they also stimulates demand”
(1990, p.375). They may also reduce cash flows and so ignite a debt cycle.

The thesis we put forward is that the presence of three main feedback loops make it difficult to reach
solid conclusions: much depends on the values of the parameters used, by the hypotheses made about the
specification and by the inclusion of some equations instead of others. However, the methodology
followed allows to investigate whether a wage share increase can be growth enhancing without generating
instability problems, at least within a non-negligible interval.

The paper outline is the following. The structure of the model we refer to is explained from Section 2
to Section 5. First the role and specification of autonomous demand are explained; then the determinants
of income distribution are illustrated. The features of the investment function and its methodological link
with minskian ideas are discussed in Section 4; whereas Section 5 presents the conditions for model
closure. Sections 6 to 9 carry out different exercises on the basic model. The first step implies
comparative statics evaluations. Then the dynamic non-linear model is overviewed. Section 8 illustrates
the rationale behind the choice of a regime switching technique. Then Section 9 analyses the impact of the
introduction of a learning mechanism. Conclusive remarks and perspectives end the paper as customary.
A Mathematical Appendix includes details about the steady state values and the specification of the
multipliers used for the linearization of the model.

A TWO-TIER CONSUMPTION FUNCTION WITH AN AUTONOMOUS COMPONENT

The model we are going to discuss is not meant to detail all markets in the economy. We propose a
parsimonious pedagogical structure where the explicit equations are introduced only in order to highlight
the variables under study and their contribution to macroeconomic dynamics. The model is self-contained
and faces demand and supply equations, covering both the product and the labor market. Goods market is
specified so to show up the interdependence with financial conditions. Furthermore equations looking like
Taylor rule and Phillips curve enable to establish links between nominal and real variables, along with

60 Journal of Applied Business and Economics Vol. 22(3) 2020



policy variables and expectations. All equations are expressed (except the rate of interests) in intensive
form, that is deflated by last period output or nominal output when the variable under study is defined in
nominal terms. The model considers the interaction of two functional sectors: households and firms.
Hence the distribution of income refers just to the two categories of wages and profits. Nevertheless, the
particular structure of the model makes clear that there is no coincidence between wage share of income
and households share of income. There is no further explicit role for the State except through the setting
of the monetary rule.

The model refers to a medium-run period, defined by Minsky (1982), “intermediate” and capable of
covering a full cycle experience, but not long enough to take changes in human capital, institutions or
ecological aspects into account.

The environment where the pattern of wage share is studied is derived from models characterized by
an aggregate demand driver. We have explored this route many times, since the initial paper by Fazzari,
Ferri and Variato (2019) (see also Ferri, 2019 and Ferri, Cristini and Variato, 2019).

Two characteristics of this approach are to be considered in a preliminary way. First of all the driver
of the model is portrayed by some autonomous component of aggregate demand. Let’s refer to durable
consumption (F;), which can be represented in the following way:

Fe=F_1(1+g") (1

Then suppose autonomous consumption grows at the exogenous rate g*, which is the driver of the
system. In other words, durable consumption does not depend on the state of the economy.
Now move to an intensive form representation (i.e. divided by last period output Yy ). This leads to:

— L *
fi = gt (1+g) @)

This assumption has been criticized (see Skott, 2019) on both theoretical and empirical grounds. The
following specification is put forward, in order to mitigate the critique:

fe = ufgﬁ [1+9"(1—Krqueq)] (3)

In this case, demand for durable goods depends on an exogenous rate of growth g* as before, but this
rate is moderated by the presence of unemployment.

The analytical implications of this simple change are however pervasive: the rate of growth is no
longer exogenous, even though the model remains demand-driven.

The second aspect to be emphasized relates to the structure of the consumption function we are going
to use. We suggest a two-tier consumption function where the durable component is completed by the
non-durable component as expressed in the following equation:

¢ = (1 +Eg)(c; — caue—q) + 3R d, “4)

Such specification makes the non-durable demand for goods depend upon three factors: expected
growth, unemployment and financial inflows. Though these three components are mostly introduced in a
simple linear way, and given the lag structure, we can see unemployment exerts a threefold action. It
increases uncertainty, then directly reduces consumption; it negatively affects expectations (see Ferri,
Cristini and Variato, 2019). These explicit effects are magnified by the implicit impact on the overall
propensity to consume, given the heterogeneity between employed and unemployed workers. This seed of
heterogeneity is reinforced by the presence of financial creditors who spend c; of their financial income,
represented by Rid;. In fact, the impact of debt for borrowers, shown in the investment function, is
different (as it will become evident in section 4).
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The expected rate of growth is defined through a simple adaptive rule where the lag structure is at
most of order one. It comes as a weighted average of two components: one period lagged expected rate of
growth and one period lagged actual growth.'

Egr=1—-a)ge—1 +aEge_q Q)
INCOME DISTRIBUTION

Prices are now introduced into the analysis (see Ferri, 2019), differently from what has been done in
Fazzari, Ferri and Variato (2019). This implies that two kinds of adjustments coexist in the system: one
based upon prices and the other on quantities.

In this context, the pricing equation, normally named the Phillips curve® is represented by the
following expression:

. = Emy — ¥y (Up—q — Ug) (6)

where Em; represents expected inflation, while the subscript O stands for steady state values. In this case
too, we use the same type of structure adopted for the previous expected value:

Eme = (1 —B)meq + PET_4 (7

This equation is not necessarily micro-founded, while expectations can be specified in different ways,
ranging from bounded rationality to some process of learning (see Ferri, Cristini and Variato, 2019). The
presence of lagged unemployment is justified by the need to generate a recursive system. However, it has
also an empirical support. Later on, when deriving a compact linearized model, this assumption will be
dropped.

The above equation is the first step in the direction of obtaining income distribution. To this purpose,
we can take a short cut and assume that the wage share (w;) is a function of the type:

Wi = Weq1[ 1-§1(ge—1 — o) (8)

where g; is the rate of growth.
In the present model, productivity is expressed by the following Kaldor-Verdoorn equation:

T = 6y + 6, (52— 6) ©)
where i, is investment, v* is the desired capital-output ratio and & is the depreciation rate. It follows that
the wage growth equation is implicitly derivable from the above three equations.

Two kinds of observations are important at this stage of the analysis. The first is that one can study
the dynamic impact of income distribution by considering both changes in the parameter &; and the value
of the exogenous steady state value (wg).” The second is that the above specification (8) implies that for a
positive & labor share moves counter-cyclically. However, differently from asserted by Bhaduri and
Marglin (1990, p.379) who refer to a static model, this assumption does not necessarily imply the
existence of a profit led model in the present context.

A MINSKIAN INVESTMENT FUNCTION AND THE PROCESS OF ACCUMULATION
The investment function is based upon a simplified Minskian function (see Fazzari, Ferri and

Greenberg, 2008). It ignores the presence of a triptych of agents characterized by a different financial
position (see Davis et alia, 2019). However, at this stage of the analysis, where the financial aspects are
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elementary sketched, the specification seems functional to capture the essence of FIH either in a long-run
perspective or in the presence of a run-away situation.”

The following specification is rich of implications, as it shows an eclectic nature where explicit
reference is given to the roles of expected growth, income distribution, external financing and related
outflows, real interest rate and capacity utilization:

i =1 (1 +Ege) +12(1 —w) —n3Redy — 14 (1-19) —ns(1 — hy) (10)

As in standard notation, r; is the real rate of interest (where the subscript 0 stands for the steady state
value), while h; represents capacity utilization. This specification make real and financial aspects
interdependent and implies both quantity and price adjustments.” Furthermore, it separates the role of
gross profit share (1,) from the impact of interests on existing debt (n3). We will show how these
characteristics play a fundamental role in shaping the dynamics.

Capacity utilization is represented by:

ht:ht—lﬁ (11)

1+gk

The rate of growth of capital (g) is given by:

gl == (12)

V-1

while the capital-output ratio is equal to:

V-1 _ -1
Ve = A+ge-1) -8+ (A+g¢-1) (13)

This equation represents the impact of investment on the growth of capacity.

CLOSING THE MODEL

The remaining variables included in (10), i.e. R, and d, are now going to be specified.
R =R"+y1(Eny — ") — y2(Ug—1 — Uo) (14)

The above expression is the equation which determines the nominal rate of interest according to a Taylor
rule, where m* is a exogenous target of inflation. Then, from (14) and from (6), one derives the equation
of the real rate of interest:

_ (A+Ry)

The (business) debt equation is defined in the following way:

_ de—1
(1+g¢-1)(A+me—q)

(1+Rt)+(1"L (1-w,) (16)

d —
t +9t-1)

The debt of firms increases in order to face the outflows of new investments and interest rates,
whereas is decreased by the availability of profit flows; all figures are expressed in intensive form. By
comparing (10) and (16), one can identify the two roles of the profit share: as a stimulus to investment
and as a source of finance. This dual aspect enriches the dynamics.
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Finally, the following equations close the model.

ge=fetig+te—1 (17)

gN; =p,—pu,, (18)
_ (+gs)

87 (1+1p) 1 (19)

U= 1= (1= upy) 20 (20)

(1+gNp)

where (17) represents the equilibrium on the product market, while the remaining equations belong to the
labour market. Labour supply is endogenous (18), while (19) stands for the demand for labour.

A COMPARATIVE STATICS EXERCISE

Given an exogenous rate of autonomous demand growth g* and price expectation ©*, the system
refers to 15 unknowns: p, R, ¢, i, f, &, 7, gNF . gN,,u,, d, w, Eg, and Ex,inserted into 15 equations.

In the present paper the consideration of steady state is particularly important because in trying to
discover the impact of wage share changes, we shall start from these values. The steady state values
(marked by the subscript 0) relative to growth, unemployment and debt are worth considering.

From (3), the steady state rate of income growth is given by the following expression:

Jo=[1+g"(1 — Kquy)] (21)

where one can better understand the meaning of an exogenous driver (g*) tempered by the presence of
unemployment.
The debt ratio is given by:

d() — io—ll1(1_(:0)(1+.90) (22)

where
A= go—1o(23)

is a discount factor, assumed to be constant.®
The steady state rate of unemployment is given by:

_ [pot7,(1+ py)]— &
pi(l+17))

0 (24)

It is important to underline this value does not represent a natural rate.

According to Solow (2018), there is no well-defined natural rate of unemployment, either statistically
or conceptually” (p.423). The above specification is in keeping with this statement.”

Let us consider the parameters shown in Table 1.

64  Journal of Applied Business and Economics Vol. 22(3) 2020



TABLE 1
THE VALUES OF THE PARAMETERS FOR THE NONLINEAR MODEL

Relevant reference functions Benchmark values
Consumption ¢;=0.60 ¢, =025 ¢3=0.25
Investment n1:=0.28 1n,=0.295 1n;=0.50 n,=0.05 ns=0.10
Taylor rule vi=1.5  v,=0.20
Phillips Curve y;=0.10
Speed of expectations adjustment a=b=0.5
Growth rate of Autonomous Demand g*=0.04
Income distribution £,=0.10
Productivity (and depreciation rate) 0,=0.02 0,=0.10
5=0.10
Labor Supply po=0.03  p;=0.35
Price Expectation n*=0.031
Target Interest Rate R*=0.035
Wage Share 0*=0.75

In this context, an increase in w*, for example from 0.75 to 0.80, leaves growth and unemployment
unchanged. Only a switch from investment to consumption takes place, while debt increases. In other
words, the impact seems to be more on the financial variables than on the real ones.

In this perspective, supposed to set ;=0 (this is the parameter linking investment to the interest
share). The results are the same as before, except that the increase in debt is much stronger.

In order to understand the different dynamic impact of these changes, we are now ready to leave the
comparative statics territory.

A DYNAMIC OVERVIEW OF THE NONLINEAR MODEL

The nonlinear system illustrated before and characterized by the parameters of Table 1, can generate
the following dynamics illustrated in Figure 1.
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FIGURE 1
DYNAMICS: GROWTH, UNEMPLOYMENT, DEBT AND WAGE SHARE
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Figure 1 shows endogenously generated fluctuations in growth, the rate of unemployment, the wage
share and the (business) debt ratio.

Obviously, the results are not relevant for their numerical value: what matters most is the qualitative
dynamics we observe even starting from a quite basic specification. Some considerations can be put
forward. Primarily the model generates persistent and bounded fluctuations in a medium-run perspective.
Secondly, the process of growth is accompanied by the presence of a positive rate of unemployment.
Thirdly, there is a discrepancy between the peaks and the trough respectively of g; and ;. Finally, there is
not a significant correlation between debt and growth, even though the debt ratio rises before the boom:
this pattern is coherent with the theoretical implications of Minsky’s financial instability hypothesis.®

If one linearizes the model (see the Mathematical Appendix), one discovers that when w, = 0.75 the
modulus of the system is equal to 1 so that the economy fluctuates. However, when w,, is increased, the
modulus decreases to 0.9875. This means that fluctuations continue but the system tends to stabilize in
the long-run.

It follows that an increase in w,, although neutral in real terms, can contribute to stabilize the system.
On the contrary, when n; =0 (i.e. investment is no longer sensitive to interest repayments), the system
tend to explode and an increase in w, make the situation even worse. These results stress the importance
of the interrelations between real and financial aspects.

INTRODUCING REGIME SWITCHING

In order to deepen the dynamic aspects, a regime switching technique is introduced (see Ferri, 2011).
This method is based upon three strategic elements:

a) there are multiple equilibria (two, at least);

b) there is a threshold dividing them;

¢) some equations switch in the various states.
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In the present case, different thresholds will be considered. In fact, they can either be deterministic or
stochastic. We adopt a framework with two regimes. We will refer to Regime I as the “bad” regime, and
Regime II as the “good” regime. Then we start from the following deterministic threshold given by the
following inequality:

Gooq > 901:902 (25)

The left hand side represents last period rate of growth. If this number exceeds the threshold, which is
formed by the mean of the two steady rates of growth, Regime II, the “virtuous™ one, is prevailing. The
opposite happens in Regime I, the “vicious” one.

There are two fundamental switches in the system. The first is the value of the exogenous rate of
growth of autonomous demand, g*, which therefore becomes gj; here j=1,2 indicates the prevailing
regime. The second kind of switch takes place in the parameters of the various equations, as indicated in
Table 2.

TABLE 2
THE VALUES OF THE PARAMETERS IN THE REGIME-SWITCHING MODEL
Relevant function Parameters and regime values
Consumption c1;=0.58
6‘21=0.15 C22=0.10
6320.25
Investment 111=0.29 N1z =0.31

121:=0.30 1, =0.30
7]31=0‘50 7]32=0.40
n4=0.5 ns=0.05
Productivity (and depreciation rate) | ¢,=0.03

91 |=0‘ 10 912=0‘05

5=0.10
Autonomous demand and u K11 = 0.6 K, =04
Unemployment 20=0.03 p;=0.65
Income distribution £=0.10
Growth rate of autonomous demand | g*,;=0.02  g*;,=0.04
Speed of expectations adjustment a=0.80 3=0.80
Phillips Curve Py, = 0.05 Py, = 0.03
Taylor Rule yii=1.2 v12=1.8

’Y21=0.4 Y22=0‘2

These parameters determine the different values of the steady states illustrated in Table 3 and of
course influence the dynamics of the model.

Regime I is the “bad” regime where growth is low and the debt ratio is substantial. Regime II has the
opposite characteristics. However, they have the same dynamic properties.'” The dynamics of the whole
model are shown in Figure 2.
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TABLE 3
THE STEADY STATE VALUES IN THE 2 REGIMES

Regime [ Regime I

Jo 0.0192 0.0394
do 4.87 3.14

fo 0.0795 0.0595
Co 0.5873 0.6268
ig 0.3524 0.3542
Wy 0.7 0.68

Up 0.0651 0.0350
Ty 0.0101 0.0250

FIGURE 2

THE DYNAMICS OF THE META-MODEL
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The following aspects are worth stressing. The first is that also this the model is capable of generating
bounded fluctuations. However, these fluctuations are more volatile than those considered so far. This
means that the model can deal with important financial crises having big impact on real variables. Finally,
the system is robust in the sense that changes in the parameters maintain the properties of the model.

A particular kind of sensitivity analysis is important for our purposes and this refers to the change in
income distribution. At present the wage share is 0.70 for Regime I and e 0.68 for Regime II.

With these values along with those shown in Table 2, the average rate of growth is 0.0381. Different
combinations of steady states generate different actual growth rates and possibly a variety of dynamic
patterns.
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TABLE 4
THE IMPACT OF CHANGES IN w,

Deterministic Average g
wg, = 0.7 Wy, = 0.685 0.0381 Stable
wgy = 0.77 Wz = 0.75 0.0405 Stable
Stochastic Average g
w1 = 0.74 woz = 0.70 0.0199 Stable
wg1 = 0.76 Wgy = 0.72 0.0191 Stable

This holds true for both deterministic and stochastic threshold, where a random variable normally
distributed (0, 0.05) is appended.'®

In order to understand the results, one has to distinguish between stability of the regime vis-a-vis the
global stability of the overall system. The fact that Regime I is unstable and that an increase in wg;
maintain this property is not a negative property for the simple fact that it leads the system into the other
regime in a speedier way. The overall system may remain stable, if that trespassing is not overshooting,"
while the average rate of growth is increasing. It follows that a wage share increase can be both growth-
enhancing and stabilizing.

LEARNING WITH HETEROGENEOUS BELIEFS

It is rather important at this stage of the analysis to challenge the assumptions made about both
growth and price expectations. The adaptive formula that has been used has been strongly criticized by
the rational expectations supporters.

It must be stressed that, from an empirical point of view, the adaptive formula for prices seems to
mimic reasonably well the survey of Professional forecasters, while the same is not true for growth
expectations, where the signs of the Great Recession have been stronger. In this case, it is convenient to
refer to some form of learning.

The number of learning devices is really numerous so that one cannot pretend to be exhaustive.
However, in what follows, a particular learning technique will be adopted. Let us assume that agents do
not have a complete knowledge of the model and therefore they use simple rules to forecast the future
output growth and inflation. We suppose, as is done in De Grauwe (2008), that the agents can be either
optimistic or pessimistic (see also Ferri, Cristini and Variato, 2019):

The optimists forecast is given by the following relationship:

— opt .
Et  Giv1 = 92t (26)

In other words they expect that a bigger rate of growth is always prevailing. On the other hand, the
pessimists forecast a smaller rate, which can even be negative:

— pess

Er  Ge+1=091¢ (27
The market forecast is obtained as a weighted average of these two forecast, i.e.:

- opt — pess

Xopt,c Bt Gt+1 + Upess,tEe Geaa (28)

Aopt,t T Apess,t = 1 (29)
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Following Brock and Hommes (1997), a selection mechanism is introduced. In fact, agents compute
the forecast performance by referring to the mean squared forecasting error:

- 2
Uopt,t = — Dk=1Xk [gt—k - Eopt,t—k—lgt—k] (30)

- 2
Upess,t = _Zloco=1)(k [gt—k - pess,t—k—lgt—k] (31)

where y represents geometrically declining weights.

TABLE 5
BENCHMARK VALUES OF THE PARAMETERS IN THE CASE OF LEARNING
Reference functions Benchmark Parameters
Consumption ¢1=0.60
021=0A25 022=0.15
6320.25
Investment 111=0.29 14, =031

1121:0'27 7722 :030
7]31=0‘4O 1732=0.40
77420.5 7]52001

Taylor rule yn=12 vi=1.8
¥2:=0.6 ¥2,=0.2
Phillips curve P11 =011 Yy, =0.07
Growth rate Autonomous Demand | gy *=0.015  g*;, = 0.035
Autonomous demand and u K11 =06 K, =04

Expectation speed of adjustment B=0.95
(just inflation)

Labor Supply po=0.03 p1=0.35
Income Distribution £=0.10
Productivity 00=0.0042
611=0.15 912=0.10
6=0.10
For learning; y=10.000 p=0.2

The proportion of agents are determined a la Brock and Hommes (1997):

exp(YUopt,t) (32)
exp(YUopt,t)+exp (r Upess,t)

Aope,t =

This learning mechanism has been inserted into the system illustrated in the previous Section.
Furthermore, the threshold has been modified in the following way:

Geoy > 02 4 ¢, (33)

where the last term represents a stochastic variable, normally distributed with 0 mean and 6=0.05. The
values of the parameters for the new Monte Carlo simulations, repeated 100 times, are presented in Table
5.
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The values of the wo; have not been indicated because we allow for some changes in a range of values
as shown in Figure 3.

This final experiment allows us to point out some interesting result. Through the introduction of
learning, the two questions are unified referring respectively to the impact on growth and the nature of the
dynamic process. Secondly the presence of a regime switching technique along with the hypothesis of
learning have produced a much greater interval of stability. Nevertheless, such endogenous stabilizing
mechanisms have not eliminated the possibility of instability which turns out to depend on both the values
of the parameters chosen and on the specification put forward.

FIGURE 3
THE DYNAMIC IMPACT OF CHANGES IN THE WAGE SHARE
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CONCLUDING REMARKS

The paper has presented a medium-run model of growth led by aggregate demand and characterized
by a simplified minskian investment function, where real and financial aspects coexist and demand and
supply interacts. Furthermore, unemployment is a structural property of the model where the wage and
price dynamics take place along a moderate path.

In this context the impact of changes in income distribution, distinguished between changes in the
steady state value and changes in the parameters affecting its dynamics, has been studied in successive
steps, keeping in mind that change in wage share not only impacts on aggregate demand or on cost
structure but also on cash flows and hence on debt.

Initially, the problem has been faced in two steps. The comparative statics analysis was meant to
discover the impact on steady state growth, while stability analysis was supposed to ascertain the dynamic
properties. In this double perspective, the results are not very interesting because, given the assumption of
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an exogenous autonomous demand, although modified, the rate of growth does not change, while the
dynamics tend to be destabilizing.

A different picture emerges if in one introduces a regime switching technique supplemented by a
learning mechanism. According to Dieci and He (2018) this is a case of a heterogeneous agent model
(HAMSs), which reinforces the other elements of heterogeneity implicit in the two-tier consumption
function adopted along with the behavioural differences between debtors and creditors.

The model makes to main contributions to the debate. On one hand, it measures the impact on actual
growth and not only on a steady state concept. On the other, it shows how instability generated by the
wage change in a “bad” regime” can speed up the entrance in the “good regime” so that the overall rate of
growth is improved without necessarily causing instability in the large.

These properties, however, have not eliminated the possibility of instability that depends not only on
the values of the parameters chosen but also on the specification put forward and the omissions which
have been tolerated. Two in particular are worth mentioning that constitute an area of future research. On
the one hand, it would be more meaningful to discuss the causes underlying the increase or decrease in
the wage share. For instance, the consideration of a rising corporate market power would make the story
much more telling (see Akcigit and Ates, 2019 and IMF, 2019). On the other, the impact of income
distribution changes on supply should be deepened.

ENDNOTES

1. All expectation operators (E) will be presented without the subscript for notational convenience, as they

refer to the same period of the actual variable.

This is a misnomer because the Phillips curve is an empirical object.

The hypothesis that this value is endogenous will also be dealt with.

Ferri (2013) has introduced this richer structure in the consumption function.

For the difference between this specification based upon financial instability hypothesis and the so called

financial accelerator model, see Stockhammer et al. (2019).

6. Note that this relationship is the opposite that one meets for capital in an intertemporal model. See Barro
(2019).

7. The Mathematical Appendix shows how multiple equilibria can be present and why they can be
disregarded.

8. On this empirical aspect, see Lavoie (2014), Ferri (2019) and Stockhammer et al. (2019).

9. When linearized, they both show the modulus of the maximum eigenvalue to be >1.

10. In this case, Monte Carlo simulations, repeated 100 times, have been carried out.

11. In other words, it cannot go beyond the value of the steady state in Regime II, which is also unstable. In this
case, a runaway situation is generated.

DL
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APPENDIX
A) STEADY STATE

We only indicate two steady states. Recalling the previous equations numbers, one is unemployment
which is equal to:

_ Lotz (1+ p5)] - &

0 (24)
p(l+7,)
where go= g*[1-11 Ug].
The other is the steady state debt ratio:
_ lo—(1-wg)(1+90)
dy = 070 (22)
where 4 = gy — 1 (23)

By means of a process of substitution, one obtains an equation of the second order for u,. This does
not lead to multiple equilibria because one root is greater than 1.

B) COMPARATIVE STATICS
As before, call 4 = gy — 1y, then consider the following definitions:

CSC1 = C1 — Cuq
CSC2 = c;(1+ g1)

CSD1 =w,/6
1 g;
D2 =
CcS s + s

CSUD =Tp, Fp171)?
CSU1 = 01[(p1+p171)(1+p0)] _ 01[t1(1+pg)p1+91p1]

1CSUD CSUD

Ty

CSU3 = CSU1 — CSU2
1 0 0 n3R, -—-m 0 1[dio] [ —0.057,
1 11 0 0 0 [|dfo 0
0 0 1 —c3R, —CSC1 csc2|ldeo| 0
1/4 0 0 1 —CSD1 0 ||ddy|  ]0.05CSD2
0 0 0 0 1 Jok1 || 490 0
0 00 0 —csu3 1 dldul 0

C) LINEARIZING THE MODEL

In order to continue our investigation on the dynamic impact of changes in the wage share , it is
convenient to linearize the model around its steady state values. Furthermore, the dimension of the system
is reduced to 10-D, having substituted the equations (4), (6),(9),(12),(14), (15), (18) and (19) into the
system.
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The system can be written in the following compact 10-D way, where all the variables represents

deviations from steady state values.

Egr=agi-1+ (1 —a)gi (la)
Emy = Emi_q — Elu;_4 (2a)
Wy = We—q — 01gt_1 (3a)
d, =D1d,_, + D2En; — D3u, + D4u;_y — D39y — DAET_1 + D5i;_1 + w; (4a)
hy =h;_; +Hlg; — H2i;_y + H3v;_4 (5a)
ft = fe-1 —F1g¢-1 — F2u;4 (6a)
gt = —Clu,_1 + C2Eg, + C2Emy — C3uy + C4d, + ip + f; (7a)
v =V1ve_q — V2941 + V3iq (8a)
ir =mEg, —I11En; —nyw, + [2u, — I13d; + nsh, (9a)
ur =Ulu,_q —U2g9; + U3i;_4 (10a)

The system can be put in a compact matrix form.

Axt = th—l or X = A_let—l

Some eigenvalues of this system are complex conjugate and have unitary modulus, named |A|=1,
while the remaining are less than 1. Thus the fixed point has a bifurcation analogous to the Neimark
bifurcation, with limit cycles being generated (see Kuznetsov, 2004, for the study of necessary and

sufficient conditions).

We want to investigate the impact of a wage share increase, by using substantially the same
parameters of Table 1. It must be stated that small changes with respect to the previous simulations have
been introduced since some lags that were justified in order to obtain a recursive model (such as in the

equation (6)) have been dropped.
In equation (15), the multipliers are:

1
Rl=——
1+ my)
1+R
oy (LHR)
(1+7T0)2

In equation (2a), E1 = (1+b)y,
For equation (8), one has: 01 = & w,

In equation (16):
(1+Ry)

Pl = dsma a0
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do

D2 =
Crmray
_ o1+ Ry lo
D3 = A m A +g0) T At 902
do(1+ Ry)
D4 =
(4 7% +90)
5=——
T+ 90)

In equation (4), one has:
Cl=(1+go)c
C2 = (¢; — caup)

C3 = c3d,
C4 = c3R,
In equation (10):
11 =12 =n3d,
I3 = 3R,
; . __Jo
For equation (3), one has: F1 = T+90)

In equation (19),
GN1=1/1+r1y)
GN2 = (1+90)/(1+70)(1+70)
For equation (20), one has:

1+
Ul = "9
1+ gns,o
1—1u,
U2 =—
1+ Ins,0
1—uy)(1+
U3 = ( 0)( Jo)
(1 + gns,o)
For (13):
V1= 1-6
1+4,
1-6 —1
V2 = ( vy _ lo
1+ g0)
V3 = !
T 149,

For (12), K1=— and K2 =%
0

Lo
v3

For (11), H1 = —— = H2

1+9go

For (9), T1 = %

0

In order to obtain the supermultipliers of the above system one has to replace the equations (3),
(6),(9),(12),(14), (15), (18) and (19) into the system.
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