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Abstract of the paper

The thests put forward in a previous paper by P. Garegnani and the author is here scrutinized
in detarl. In advanced capitalist economies the asymmetry of aggregate consumption, which
decreases to a lesser extent during recessions than it increases during expansions, implies an
endogenous source of growth and accumulation. The analysis is developed here in terms of dif-
JSerent numerical and graphical examples. The connection with similar assumptions on consump-
tion to be found in the literature is also examined and some implications of the hypothests in rela-
tion to the meaning of the proportion of saving in income are pointed out.



THE IRREVERSIBILITY OF CONSUMPTION
AND ECONOMIC GROWTH

P
A. Trezzini

1. Introduction

The way in which aggregate consumption changes with aggregate income in
advanced capitalist economies in the presence of cyclical fluctuations implies an
endogenous source of growth and accumulation. This thesis rests on two sim-
ple assumptions. The first is that the marginal propensity to consume is lower
in the course of a cycle when income contracts than when it increases. The sec-
ond is so intrinsically plausible as to be more a statement of fact than an
assumption, namely that investment fluctuates and generates income fluctua-
tions. ' .
P. Garegnani and I put this thesis forward in a recent paper,’ where it was
presented in ‘bare outline and using only graphical representations of the
process theorised. The present paper undertakes a more extended presentation
of the same thesis and a detailed examination of some connected points. Since
 the inspiration for the assumption on consumption was initially drawn from a
well-known debate of the 1940s, Section 2 of the present paper provides an
overview of its rationale. The thesis is then presented with the use of numeri-
cal examples, an extremely simple one being developed in Section 8, where it is
assumed that investment oscillates cyclically around a constant trend level.
Section 4 introduces a slight modification to the example by assuming that
investment tends to grow with the expansion of aggregate demand.

Section 5 elucidates the relations between the general theoretical back-
ground adopted here and an understanding of the possible role of the irre-
versibility of consumption in the growth process. Section 6 discusses an origi-

*Iam deeply indebted to P. Garegnani, with whom the core ideas of this paper were devel-
oped. This joint work produced what I refer to as the companion paper. While many of the differ-
ences in exposition, the references to the literature, and many implications of the central idea dis-
tinguishing this paper from the previous one have been widely discussed with Prof, Garegnani,
he bears no direct responsibility for them. Different forms of the same paper have been present-
ed in the First Brazilian Conference on the Surplus Approach, held in Salvador de Bahia in October
2002, at seminars in various Italian universities, and at the Effective Demand and Economic Growth
Workshop held in Sydney University in November 2004. The list of colleagues who have made
valuable comments during these presentations would be far too long for individual acknowledge-
ment. Special thanks do go, however, to F. Serrano, A. Palumbo, F. Vianello, F. Petri, R. Ciccone,
'T. Aspromourgos and G. White, who provided comments that improved this work through each
version. The usual disclaimer applies.

1 P. Garegnani and A. Trezzini (2005) “Cycles and Growth: A Note on Development in a
Market Economy” Quaderno di Ricerca n. 5 Centro Studi ¢ Documentazione “Piero Sraffa”, Roma.



nal implication of the analysis, namely that the proportion of saving in income
is independent of individual or institutional choices of saving and consumption.
Finally, Section 7 provides a detailed discussion of the instrumental role of the
numerical examples as differing radically from the role generally attributed to-
“models of growth”.

2. The rationale of the assumption on consumption behaviour

The basic assumption on consumption is that consumers tend to maintain their
acquired standards of consumption, especially over a limited period of time.
Their expenditure thus tends to be inelastic with respect to reductions in their
level of income. On the other hand, consumers readily tend to increase their
expenditure when their income rises. In the course of a cycle, the marginal
propensity to consume is thus lower when income contracts than when it
increases. During booms, consumers tend to acquire new and higher standards
of consumption irreversibly.

The theoretical rationale of this assumed behaviour of aggregate consump-
tion is to be found in recognition of the social value that households attach to
their consumption expenditure. Above a very low level of affluence, the enjoy-
ment of goods cannot be regarded as intrinsic, as it is in traditional economics.
Individuals tend to consume goods enabling them, by virtue of their visibility,
to be socially identified with a specific group. As consumption expenditure pro-
vides individuals with a coveted status symbol, it is very unlikely to be reduced
readily when there is a drop in disposable income. While consumption tends to
increase more or less readily when income rises, it proves to be much more
inelastic with respect to decreases in income.

The idea that consumption is to be seen as a social phenomenon stretches
back a very long way, being certainly identifiable in embryonic form in
Mandeville and in some passages by the Classical economists. An almost com-
plete statement of what could be called a theoretical approach to the analysis of
consumption, offering a clear view of this asymmetry, is to be found in T. Veblen
(1899). The same approach was assumed and developed in the works of the US
economists, mostly women, who developed theoretical, historical and empirical
works during the 1920s along the lines indicated by Veblen.?

The main lines of this approach to the analysis of consumption were finally
utilised during the 1940s when its popularity reached a peak with the theoreti-
cal debate prompted by the contrast emerging in empirical works between the
variability of the average propensity to consume during the cycle and its alleged
constancy over long stretches of time.

Certain econometric works introduced the ideas of an increasing standard of

2 An analysis of the origin and early phases of this approach is provided in Trezzini, A. (2005).



consumption or the asymmetry of the marginal propensity to consume simply
as formal attempts to explain what was considered an empirical problem.?

Major economists such as Samuelson (194:3), Duesenberry (1948 and 1949)
and Modigliani (1949) took up the issue and introduced a more closely argued
analysis of these ideas. The asymmetry of consumption behaviour, which
appeared highly plausible when changes in individual incomes were considered,
was also justified at the aggregate level, i.e. when changes in aggregate output
and income were taken into consideration.*

This approach also underwent a major transformation in the formulations of
the 1940s, being employed in a theoretical framework where the principle of

3 The most popular works are those by Smithies (1945), Mosak (1945), and Bennion (1946).
See Thomas (1989) for a complete and accurate review of the econometric works on consumption
function.

4 Following Duesenberry (1949 p.86-89), it is possible to argue that the principles determin-
ing the asymmetry of consumption expenditure at the individual level are responsible for a simi-
lar asymmetry in aggregate consumption. Having explained the reasons that cause individuals to
behave asymmetrically, Duesenberry analyses the groups that can always do so during the cycle’s
fluctuation, those that can do so for limited periods of time, and those forced to behave symmet-
rically. Changes in aggregate income during the cycle are due to changes in labour income and in
‘property income’. Profit and rent earners are generally in the highest percentiles of income dis-
tribution and, as such, the groups that account for the bulk of saving. It is not difficult to imag-
ine that these groups will continue to consume during recessions, even over many years, at
approximately the same levels as during expansion. Most worker households can be unaffected by
recession. If they do not lose their jobs, their salaries tend to remain constant. Among those who
do lose their jobs, an important initial distinction can be drawn between partial and total loss.
While partial loss of labour income can assume many different forms, the individuals affected gen-
erally tend to maintain their acquired standards of consumption — at least partially — either by
reducing positive savings or by running up a deficit (reducing accumulated wealth or getting into
debt). The case of workers who lose employment completely but are members of families in which
other members do not is similar to the partial loss of labour income. During recessions, however,
many worker households do lose their jobs and their labour incomes completely. It is from this
group that symmetrical behaviour (a reduction of consumption proportional to the reduction in
income) can be expected. These families will tend to incur deficits in the initial period of unem-
ployment but if it lasts sufficiently long they will be forced to adjust to the new situation and
probably balance their budgets, in which benefits are the main source of income. Some of them
are those destined to become long—run unemployed, losing their jobs and never obtaining steady
employment again until a high level of prosperity is reached. Not all the people who will eventu-
ally constitute the ‘hard core’ of unemployment get there at once. At any time during the reces-
sion, there is thus always a certain number of unemployed families going through the first stage
of unemployment and trying to defend their standards. During recessions there is, however, also
a part of unemployment that is widely spread, so that a large number of workers take turns being
unemployed. These workers experience only the initial phase of the reduction of labour income.
The comparative inelasticity of consumption with respect to income decreases must obviously be
considered more significant the shorter the recession. It is reasonable to assume that the influ-
ence of past higher levels of income will eventually fade away during a very long recession or the
century—long decline of an economy. In conclusion, many groups of consumers are therefore
probably able to avoid contracting their consumption during recessions to the same degree as



effective demand was used to account for cyclical fluctuations and the assump-
tion of full employment to analyse the trend of the economy. Though supplant-
ed in macroeconomic analysis since the 1950s by others that are more exten-
sively in line with traditional assumptions, it still survives in many different
fields of analysis that are, however, less connected with economic growth.5

3. The theoretical background and the first numerical example

The failure to recognise the implications of the asymmetry of consumption with
respect to growth is essentially due to the general theoretical context in which
those plausible assumptions were used. This paper assumes a theoretical view-
point in which aggregate demand and its evolution in time are understood as
playing a crucial role in the growth process, being in fact taken as the primary
factors determining the level and expansion of output and income. Productive
capacity is also seen as determined in its level and its development in time by
the expansion of aggregate demand.®

It has been shown that the elasticity of long—run output with respect to
changes in aggregate demand is a crucial factor if aggregate demand is to play
its leading role in the process of growth.” We shall therefore not assume
steady—state conditions, which necessarily conflict with this elasticity and pre-
vent a full understanding of the significance of the irreversibility of consump-
tion, but endeavour on the contrary to assume no specific limit to this elastici-
ty. The importance of the theoretical context in which the present analysis is to
be developed is addressed once again in Section 5.

Two different numerical examples will now be developed in order to show
the possible role played by the irreversibility of consumption in the growth
process. These examples are designed to explain at greater length the basic
principles developed in the companion paper.

For the sake of clarity and simplicity, technical progress will be ignored and

they expand it during expansion. Only some groups of consumers could be forced to behave sym-
metrically. While it is possible that recessions tend to hit a higher proportion of such groups, they
are very unlikely to affect only these groups. It is only in this case that the asymmetry of aggre-
gate consumption would fail to manifest itself. '

5 See Galbraith (1958) and Levine (1998). The relationship between this approach to con-
sumption and economic growth is addressed in Gualerzi (2001).

6 The approach to growth and accumulation adopted here was originally put forward by
Garegnani (1962) and has been developed more recently in different works, e.g. Ciccone (1986),
Rurz, H. (1990), Garegnani (1992), Serrano (1995), Trezzini (1995, 1998), Vianello (1996),
Garegnani and Palumbo (1998).

7 As shown in Garegnani (1992), this elasticity is largely based on the fact that increases in
demand can generally be met, in the long run, by compound-rate potential increases in produc-
tive capacity.
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we shall assume constant returns to scale with no scarce natural resources. In
order to measure the value aggregates operated with unambiguously, we shall
also assume a given real wage and the corresponding system of competitive
normal prices. The growth of the economy will not affect relative prices.”
Investment, savings and the social product will be taken as gross. Labour is
indefinitely available in the long run. Finally, we shall ignore the effects of gov-
ernment and international economic relations. While all the above assumptions
will obviously help to make the argument as simple and concrete as possible, the
broad conclusions drawn are independent of them.

The two basic theoreticai assumptions upon which the thesis actually
depends are those already stated in the introduction, namely the irreversibility
of consumption and the simple fact that investment fluctuates.

The assumption on consumption made here can be formalised by positing
that aggregate consumption is, in each period of time, determined by the sum of
two components. The first is expenditure for the “acquired” standard of con-
sumption, the level of which depends on past levels of income. The simplest for-
mulation involves positing that this part of consumption is equal to the level of
aggregate consumption in the previous period. The second component of
aggregate consumption depends on the current level of income and in particu-
lar, it is assumed, on the difference between current income and that of the pre-
vious period. The asymmetry of consumption behaviour is represented by pos-
tulating that during periods of expansion the marginal propensity to consume
assumes a value, 0%, higher than the value, of, that it assumes during recessions

(ae > or).

Aggregate consumption is thus determined in each period as

Ce=Cpy + 09 (Y- Yey) [1]
where

C,, C,_; = aggregate consumption of the periods t, t-1, etc.
Y:; Yo = income levels of the periods t, t-1, etc.

0% = marginal propensity to consume in periods of recession in cases where

. . . . C
8 = r and in periods of expansion in cases where 6 = e.”

8 We are not concerned here with the level of money prices, which can be assumed to rise in
booms and fall or rise to a lesser degree in slumps, leaving relative normal prices broadly unaffected.

9 The formalisation of the asymmetry of consumption behaviour chosen here could certainly
appear extreme. In particular, assuming a higher marginal propensity to consume during the
whole phase of expansion means that consumption starts to increase as soon as income starts to
recover. It is thus assumed that during a recession households get used to associating the acquired
standard of consumption — or the part they continue to consume — with their lower levels of
income and then increase their consumption as income starts to rise. The level of consumption
corresponding to a given level of income during a recession thus differs both,from the level of
consumption corresponding to the same level of income attained during the preceding boom and

from that corresponding to the same level of income attained during the following recovery. This
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The second hypothesis is that the level of investment fluctuates. Here we
assume that investment fluctuates regularly around a constant level during the
business cycle. In other words, it is assumed that the economy 1s in a stationary
condition and that the replacement of existing capital occurs cyclically but, for
the sake of simplicity, in a regular pattern. It is posited that the cycles last 10
years — a one—year peak, four years of recession, a one—year trough, and four
years of expansion — and that the level of gross investment during the cycles
varies from 30 at the peaks to 10 in the troughs with an average level of 20.
(Table 1a of the Appendix gives the numerical values assumed for the levels of
investment corresponding to different periods of the cycle.)

These given levels of investment and the relation [1] determining the level
of consumption are elements sufficient to determine income, consumption and
investment in a numerical example representing some business cycles. The fig-
ure of 100 is assumed for the level of income of an initial peak period, during
which, according to our assumption, investment is equal to 80.'° Since invest-
ment and consumption alone are assumed to exist, consumption is necessarily
70 during the same period. As from the second period (the first period of reces-
sion), income is given by

may conflict with two plausible alternative assumptions that do not, however, appear particular-
ly strong on closer examination. First, it can be assumed that once a household has reduced its
accumulated wealth in order to maintain its standard of consumption during a recession, it will
not expand consumption again until the accumulated wealth has reached its original level, or even
a “desired proportion” with respect to current income. It can, however, be argued that the tenden-
¢y to maintain acquired standards of consumption is essentially based on the social visibility of con-
sumption, which determines a net bias towards consumption of the households. As its social vis-
ibility is much lower, accumulated wealth cannot generally play the same role. In deciding upon
consumption expenditure, households regard the level of wealth or its proportion with respect to
income as a secondary rather than primary target. The second plausible alternative is the assump-
tion that once a household has maintained its standard of consumption during a recession, it will
not expand consumption again until current income has reached some critical level, perhaps the
highest level previously attained or something similar. This assumption might ultimately prove
rigid and difficult to justify. It would in fact mean assuming that all individuals have a clear—cut
level of the proportion of consumption in income that has to be reached before they start to
increase consumption again. This would again imply that households take saving as a target of
similar importance to that of consumption in determining their expenditure. Moreover, even if
there were plausible arguments to assert the existence of this individual behaviour, it would be
difficult to aggregate so as to generate an aggregale consumption function according to which
consumption does not increase during recoveries until the highest level of income previously
attained — or any other critical level — has been reached again. The question of how these

_assumptions could affect the primary results of the present analysis without, however, altering

them substantially is discussed in fn. 17. It is obviously true that empirical analysis of aggregate
consumption and the data on family budgets would greatly enhance our knowledge on this point
and our understanding of the relevance of the different alternatives. Such empirical analysis is
certainly a necessary step in the development of our argument.

10 Readers accustomed to analyses based on “growth models” will probably view the assump-
tion of an arbitrarily given initial level of income as a condition impairing the validity of our



Yy=—— [C-00Y,, + 1] [2]
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where o9 is o€ = 0.6 during the expansions and peaks and of = 0.1 during
recessions and troughs.

Figure 1a shows the fluctuations in the level of gross investment during the
business cycles and the corresponding fluctuations in income and consump-
tion.!! While investment fluctuates around a constant level, both income and
consumption fluctuate around increasing trends.
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Figure 1a. Evolution in time of gross investment, income and consumption on the assumptions of
. an asymmetric marginal propensity to consume during the business cycles (o€ = 0.6; o = 0.1) and
a constant average level of investment

An analogous numerical example has been developed on the assumption that
the marginal propensity to consume is constant over the business cycle, i.e. by
positing 0° = of = 0.5. As a result of this simple modification, the same invest-
ment levels are associated with radically different behaviour for income and con-
sumptlon These aggregates show fluctuations around a constant trend (see fig-
ure 1b).!?

analysis. This initial condition may appear to leave a large part of the growth process unex-
plained, i.e. the level of the trend of income could be considered dependent on this initial condi-
tion. The difficulty of solving the example backward can be regarded as the analytical aspect of
this weakness. The numerical examples we use here, as distinct from the “models of growth”, are
not required to account for the growth process completely. Showing that our assumptions are suf-
ficient to determine positive growth starting from an initial condition seems to be sufficient to
prove our thesis.

11 Table 1a in the appendix shows the income, consumption and investment levels for a peri-
od of four business cycles.

12 Table 1b in the appendix presents the numerical values of income consumption and invest-
ment levels for this case. '
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Figure 1b. Evolution in time of gross investment, income and consumption on the assumption of a
constant marginal propensity to consume during business cycles (o€ = of; = 0.5) and a constant aver-
age level of investment '

The irreversibility of consumption, represented here by the difference in
marginal propensities to consume during the different phases of the business
cycles, is capable of determining an overall endogenous stimulus for the growth
of aggregate demand and output.

The case with asymmetric propensities, ¢ > o, can be graphically repre-
sented in the well-known Keynesian diagram with a 45° line, thus obtaining
Figure 1c (which is essentially Figure 1 of the companion paper'?). Output and
income are measured on the horizontal axes and aggregate demand and its com-
ponents on the vertical. The two lines, SS' and BB', drawn on the same diagram
have a purely instrumental role. Both are parallel to the 45° line. The vertical
distance between BB' and the 45° line, i.e. the segment aa’, measures the amount
reached by investment on our assumptions at the high points of its fluctuation,
Le. during all the peaks of the cycles. Investment is thus equal to aa’in any peak
period of the cycles and aggregate consumption therefore lies on BB’. Similarly,
the segment bb' measures the level reached by investment, in our hypotheses, in
the lower points of its fluctuation. In any trough period, aggregate consumption
lies on SS'. | |

Point a identifies consumption and income in the peak opening Cycle 1. Y,
1s the corresponding level of output and income of the period. Investment starts
to contract in the following period and income to decrease. Consumption con-
tracts along the segment ab during the first recession with the low marginal
propensity to consume o = 0.1 shown by the low slope of segment. The reces-
sion of Cycle 1 ends in b, when investment has reached its lowest level and
income is equal to Y,

13 The only difference with respect to the figure in the companion paper is that this example
assumes a marginal propensity to consume 0o = 0.1 and the segments representing consumption
during the recession have a slight slope, whereas it is assumed in the companion paper that or =
0 and the corresponding segments are perfectly horizontal.

10
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Figure lc. Aggregate demand, gross investment consumption and income on the assumption of
asymmetric propensities to save and constant average level of investment

A new expansion starts at point b with a rise in investment and income. The
boom then peaks when consumption has reached ¢, moving along the segment
be, characterised by a marginal propensity to consume, 0:¢=0.6, which is higher
than the one in the slump. At point ¢, investment has reached its peak level,
aggregate consumption lies once again on BB', and income is Y. Another cycle,
Cycle 2, can then start with its recession.

While the investment level is the same by assumption at the peak of Cycle 1
and at the following peak opening Cycle 2, income has increased from 7', to 7',
This growth is clearly entirely determined by just two elements, namely the dif-
ference between the marginal propensity to consume of the slump and that of
the boom and the fluctuation of investment engendering the business cycle.

This process could clearly continue, in principle, for the following business
cycles with consumption moving along the zigzag line and income increasing
cycle after cycle.

4. A slightly more complex numerical example

The increase in production described above would never be attained solely
through an increase in the utilisation of a productive capacity that, in this first
example, is assumed to be essentially constant. This pressure on existing pro-
ductive capacity would probably generate an inducement to invest and accumu-
late.

11
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The assumption that investment depends on the expansion of aggregate
demand can now be introduced in very general terms. We shall assume that the
actual value of the proportion of investment out of income tends to fluctuate,
attaining in each period a value ¥i lying between the maximum and minimum
values YP and yt attained respectively during the peak periods and troughs.

This very general assumption implies that the investment level not only fluc-
tuates cyclically but also changes on average with the changes in aggregate
demand. Increases in the level of gross investment during periods of expansion
determine increases in output. Because consumption varies less than propor-
tionally with respect to income, increases in investment imply increases in the
proportion of investment out of income. Symmetrically, the proportion of
investment out of income tends to decrease during recessions.

At the same time, the assumption made here implies that when aggregate
output tends to increase on average over the cycle, the average investment level

- tends to increase as well, thus creating increases in productive capacity. And

when aggregate demand decreases or remains constant on average, the invest-
ment trend changes in the same direction.

Given our assumptions, the proportion of consumption in income, B, comple-
ments the proportion devoted to investment. It is therefore determined by the
behaviour of the latter and fluctuates, assuming values of B! between the maxi-
mum and minimum values Bt and P assumed respectively during the peaks and
troughs.

As in the previous case, it is assumed that the marginal propensity to con-
sume 1s Of¢ = 0.6 during expansion and o = 0.1 during recession. Cycles last
ten years: a one—year peak, four years of recession, a one-year trough, and four
years of expansion. It is then assumed that the proportion of gross investment in
income fluctuates regularly between yP = 0.3 and yt = 0.10. (Table 2a of the
Appendix shows the numerical values assumed for each of these proportions
with respect to different periods of the cycle.) The proportion of consumption
in income obviously fluctuates simultaneously between P = 0.7 and Bt = 0.9.

Consumption in each period can be determined on the basis of equation [[17,
where the marginal propensity to consume is determined in relation to the
phase of the cycle.

The numerical example is developed by starting from the peak that opens
the first cycle and assuming that the income for that period is YP=100."* Given
that the proportion of consumption out of income during peaks is P = 0.7, it is
possible to determine consumption and investment of the same period as CP =
70 and IP = 30.

1% Superscripts indicate the phase of the cycle: r = recession t = trough e = expansion p =
peak; subscripts indicate respectively the cycle and the period inside the phase. Y], is thus the
income of the second period of recession of the first cycle.

12



In the following period, the first of recession of the first cycle, consumption,
Cl,, 18

Cr, = CP+ or (Y7, - YP) s

By expressing both income in the first period of recession, Y], and income
in the previous peak period, YP, as the ratio between the level of éonsumption
and the proportion of consumption out of income in the same period,'? it is pos-
sible to transformn equation 37 into

Cr, [ 1-(or /By )] = CF L1 - (0r/PP)] (4]

Substitution of the assumed numerical values for the parameters gives
numerical values for consumption, income and investment of this period:

Cl, =69.8375; Y], =98.75 and If, = 24.375.

The evolution of income, consumption and investment can be determined for
the subsequent periods by means of the same process with appropriate changes
to the values of o (Table 2a in the appendix shows the numerical values for
some hypothetical cycles.) Income and consumption fluctuate around increasing
trends, as shown graphically in Figure 2a.
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Figure 2a. Evolution in time of gross investment, income and consumption on the assumptions of
asymmetric marginal propensities to consume (0 = 0.6; o = 0.1) and investment fluctuating as a
proportion of output i

The irreversibility of consumption appears to be essential in determining the
growth of output. Here, given the dependency of investment on the expansion
of demand, this irreversibility also determines incentives for capital accumula-
tion. The primary importance of the difference ifi the marginal propensities to
consume can be shown by a numerical example retaining the same assuraption
on investment proportions and assuming a constant propensity to consume.
Figure 2b shows the evolution of income, consumption and investment for ¢ =
oF = 0.5. In the case of constant propensity to consume, all the variables fluctu-
ate around constant trend levels.

15 positing Y7, = C1,/B,r and YP= C¥/PB, which are true by definition.
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Figure 2b. Evolution in time of gross investment, income and consumption on the assumption of a
constant marginal propensity to consume during the business cycles (0¢ = o = 0.5) and investment
fluctuating as a proportion of output

Finally, the results of this second example can be represented as before by
means of the traditional Keynesian 45° degree diagram, Figure 2c. The lines SS'
and BB' now develop from the origin of the axes. The vertical distance between
BB' and the 45° line, az or ¢7', still measures the level reached by investment
during the peak periods. This level grows with the income level so as to main-
tain — as assumed — the same proportion with respect to income. The slope of
BB' is determined by the proportions of investment in income attained during
the peak periods, which are assumed to be equal to y?. This slope is equal to its
complement BP. In any peak period, investment is thus actually equal to the dis-
tance between the 45° line and BB' and aggregate consumption lies on BB'.

"The same obviously holds true for SS'. Its slope is determined by the propor-
tion of investment in income of the trough periods, 3, and it is equal to its com-
plement ft.

AGGREGATE
DeMAND

g
e

OutpUT

Ya Yo Yo

Figure 2c. Aggregate demand, gross investment consumption and income on the assumption of
asymmetric propensities to save and investment changing with aggregate demand
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Point a is a peak period and identifies the end of Cycle 0 and the beginning
of Cycle 1. Investment and income then start to contract. Consumption decreas-
es in accordance with the assumed low marginal propensity to consume during
recessions, moving along the segment ab. The recession ends when consump-
tion lies on SS', and is represented in particular by the point b. Trough invest-
ment is equal to the distance between b and the 45° line.

Expansion begins in the following period. Consumption starts to increase in
accordance with a higher marginal propensity to consume and moves along the
line b¢" The expansion ends when consumption has again reached BB' and
investment is equal to ¢z’ In this case, the increases in consumption and aggre-
gate demand during periods of expansion also determine an increase in invest-
ment.

This is a second indirect effect of consumption expansion that generates a fur-
ther increase in output and income. It is easy to show that if the peak level of
investment were constant, the expansion would end at ¢ and the peak level of out-
put would be Yc. The second indirect effect of consumption expansion thus gen-
erates a further increase in income measured by the difference (Y1 - Yp). The
size of this further increase in income is exclusively determined by the propen-
sity to consume of the peaks and by the increase in investment experienced from
one peak to the next.

It is now possible to illustrate the effect of the asymmetry of consumption
on growth and analyse some determinants of its scale. Consumption in the first
trough of the first cycle, C%, can be expressed as a function of the consumption
of the previous peak opening the same cycle, Cﬁ) :

ct=Clror(yi-vh) | 5]

By simple procedures we obtain

Cl L1 - (or /BY] = CP L1 - (or / BP)] 6]

As Bt is known, it is possible to express the level of income of the same
trough, Y;t, as

Y; = Cp /B , [7]

The level of consumption at the peak of the second cycle, CJ, can also be
expressed as a function of the consumption level in the trough of the first cycle,
ct.

Cs = Cf + 0 (Y5~ Yj) [8]

and therefore : . v

CP L1 - (o /BP)] = €} [1 - (0 / BT [

Given our assumptions, the ratio between two peak levels of income is equal
to the ratio between two peak levels of consumption and can be used to deter-
mine the average rate of growth over the business cycle. This means that

Y/ YP =l P = (1+g)n | [107]

where g is the average rate of growth of income and consumption over the
business cycle. The length of the business cycle is #. In our numerical example,
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given the many assumptions of regularity and the assumed absence of any other
source of growth, the rate g represents both the contribution of the irreversibil-
ity of consumption to economic growth and the overall rate of growth. Even
though the rate g ceases to have this twofold meaning as soon as our simplify-
ing assumptions are relaxed to any degree, it is still interesting to study its
determinants in our simplified case. This helps to establish what circumstances
can in general determine the size of the contribution made by the irreversibili-
ty of consumption to economic growth. By substituting [67] and [97] in equa-
tion [107] and rearranging the terms, we obtain

[BF-ar] [Bt -]
(1+g)n = [11]
[Bt-o]  [BP-0]

From this equation it appears that

o =of implies (l1+g)t= and g=0 [12]

while by simple procedures'® it is possible to show that

of <o¢  implies (1+g)t>1 and g>o0 (18]

Given a constant pattern of fluctuation in investment, i.e. y¢ and Y, and the
length of the phases of the cycle being equal, the contribution to economic
growth deriving from the asymmetry of consumption rises in relation both to
increases in the marginal propensity to consume during expansion, o€, and to
decreases in this marginal propensity during recession, o,

The intensity of the contribution to economic growth made by the irre-
versibility of consumption is affected in the numerical example by changes in
the parameters P, Bt. It is, however, pointless to discuss the influence of these
“parameters” without having first specified the meanings that they and our
numerical examples assume in the theoretical framework presented here. Both
these issues are addressed in the following sections.

16 Given the equation
(1+g)n = [(B" - o) / (B* - )] [(B- o) / (BP - )]
for g > 0 it is necessary
[(BP - ) / (B* - o) [(B - o) / (BP - )] > 1
which means
(B - o) (Bt - &) > (Br- or)(BP - o)
Bp Bt - aeBp - (xrﬁt + ool > Bt Bp - Bt oL - OLrBP + ool
simplifying:
- 03P - rBt > - BP oF - oot and rearranging:
- ofBP - orBt + BP o + Bt > 0
(B - PP)(o - or)> 0
Given that (Bt - BP)>0 by assumption, for g >0 it is necessary that (0 > o).
Obviously of > 0f implies (1+g)t <1 and g<o0
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5. The asymmetry of consumption as a source of endogenous demand-led
growth

Let us now generalise the results obtained. Due to the asymmetry of consump-
tion, any transitory increase in output and income tends to generate a permanent
— more or less substantial — increase in the level of consumption. The new
level of irreversible consumptiorf implies that the drop in output during reces-
sions tends to be limited by a continuously rising “floor”.

At the same time, it also implies that a component of aggregate demand —
the part of consumption determined by acquired standards of consumption — -
tends to increase on average. Output and income therefore tend to increase.
While this increase could be initially attained through over—utilisation of exist-
ing capacity, increases in consumption and output being persistent, they will
generate a source of investment through which capacity tends to adjust
demand.!”

The irreversibility of consumption thus tends to generate a mechanism that
causes the economy to grow and accumulate. This source of growth is exclu-
sively due to fluctuations in income and irreversibility of consumption, and as
such it is as endogenous as trade cycles are. This means that it does not depend
on the growth of an ‘autonomous’ component of aggregate demand, which is
determined exogenously with respect to the process whereby output and aggre-
gate demand are determined. It is determined endogenously by the double—sided
relation between consumption and income.'®

17 1t is now possible to consider how the different formulations of the asymmetry of con-
sumption considered in fn. 9 may affect our results. Let us consider the most plausible, according
to which consumption does not start to increase during expansion until a critical level of income
has been reached again. (The assumption that consumption does not expand until a critical level
of wealth has been accumulated again can be discussed along the same lines.) Under our assump-
tions, we have argued that if the peak level of investment always remained the same cycle after
cycle, asymmetric consumption behaviour would generate an endogenous source of growth.
Under the alternative assumption, in order to generate an incentive to grow it is necessary for
income to reach a level higher than any previously attained. It would thus be necessary at least
for investment to fluctuate around a constant trend but with random fluctuations such that some
peak level is higher than those attained before. In this case, the transitory and random peaks of
investment and income would be transformed into persistent increases in consumption standards
and aggregate demand and thus into a source of growth and accumulation. This difference does
not impair the validity of our argument. We are studying a possible general mechanism that will
never exist in reality with investment fluctuating around a constant trend. Our assumption of a
constant trend level of investment tends to distinguish this effect logically from any other source
of growth. Different formalisations of the asymmetry would affect the extent to which this logi-
cal possibility may come about but not the possibility in itself.

18 The distinction between autonomous and induced components of aggregate demand has
always been widely utilised in Keynesian contexts. This aufonomy is generally considered with
respect to the level of income and its variations. The distinction is certainly useful in studying the
relationship — in both the short and the long run — between saving and investment and was in
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As recalled in Section 2, the irreversibility of consumption has been assumed
in the literature without the same conclusions being drawn. This can be
accounted for entirely by the theoretical background of the present analysis, one
feature of which in particular is crucial, namely the assumption of the long—run
elasticity of output with respect to changes in aggregate demand. This is sim-
ply the analytical representation of the fact that aggregate demand plays a
determining role not only in explaining cyclical fluctuations but also in deter-
mining long-run tendencies of the economy.

The elasticity of output with respect to changes in aggregate demand is
clearly recognised in the second example, where an increase in aggregate
demand originates an increase in output, initially obtained solely through
changes in capacity utilisation and then through utilisation of the new capacity
created as a result of the pressure of aggregate demand.'” It is only by virtue of
this elasticity that the increase in the average level of the standard of consump-
tion causing an increase in aggregate demand can actually determine a lasting
increase in output and an incentive to accumulate in real economies.

fact at the very basis of the Keynesian multiplier. In studying the growth process, however, it
seems to be both far less clear and less useful. In the first place, it is less clear because it is in fact
difficult to give a clear—cut definition of this ‘autonomy’. It is, for example, difficult to argue that
government expenditure or exports or technological investment can be determined with no ref-
erence whatsoever to present and past levels of income when the latter are understood in a
long—run perspective as some sort of measure of an economy’s development. The distinction
between autonomous and induced components of aggregate demand is also less useful and may
be misleading. From an analytical point of view, the use of this distinction leads in fact to the
autonomous components being assigned a particularly important role in the growth process.
Separate analysis could therefore determine an exogenous explanation of the trend of
autonomous demand. There is thus a risk of the whole growth process being ultimately account-
ed for by (assumptions or) explanations that are exogenous with respect to the process of income
determination. In our analysis this distinction is not assumed, and not only because our simplify-
ing assumptions preclude the existence of most of the components of demand traditionally con-
ceived as ‘autonomous’. The distinction between autonomous and induced components of demand
is actually rejected also with respect to consumption determination in which an autonomous com-
ponent is frequently assumed. In considering a single period during the business cycle, we use a
‘consumption function’ that actually contains an ‘autonomous’ component independent of current
income (and determined by the previous levels of consumption). On looking at the general
process, however, we cannot regard this component as independent of the level of income and its
variations. It is certainly not autonomous in the sense that it is explained independently of the
process of output and income determination. Its evolution is, on the contrary, explained by the
same process through which income and its evolution are determined period after period. We may
thus conclude that while the distinction between autonomous and induced components of demand
could still prove useful for some phenomena connected with political decisions and institutional
changes, which are excluded here by our simplifying assumptions, all of the foregoing strongly
suggests that it should not be considered universally relevant. It has in fact proved limited and
misleading as soon as any attempt is made to explain the determinants of one of the ‘autonomous’
components (i.e. the so—called autonomous consumption expenditures).
19 See Garegnani (1992) for a complete analysis of the relevance of this elasticity.
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This elasticity of output is antithetical to two different kinds of rigidity con-
stituting the primary reasons why similar assumptions about the irreversibility
of consumption have not led to a full understanding of the possible role played
by this phenomenon in the growth process.

The first is the rigidity that stems from the full-employment assumption
characterising analyses based on the Marginalist principles. This kind of rigid-
ity is responsible for the failure of the analyses of the 1940s to understand the
effects of the irreversibility of consumption on growth. Although seeking to
account for cyclical fluctuations in terms of the principle of effective demand,
these analyses eventually tended to assume a full-employment trend of growth
in analysing the long—run tendencies of the economy.*”

The second derives from the steady—state assumption and also regards many
analyses in which aggregate demand is actually attributed with an independent
role in the growth process. The assumption of continuous normal utilisation of
productive capacity or constant and uniform rates of growth for all the economic
aggregates prevents us from clearly recognising the existence of the elasticity of
long—period output. It not only introduces spurious relations between accumula-
tion and distribution?! but also obscures very important phenomena such as those
described here, which find their major determinants in cyclical fluctuations.

6. An implication of the analysis put forward: the meaning of the long-run
proportion of saving in income

There is an important implication of our analysis that concerns the meaning of
the long—run proportion of saving (or consumption) in social income.

It is generally admitted in short—run analyses on the basis of the Keynesian
principle of effective demand that given the marginal propensity to save (con-
sume), the amount of savings is — ultimately — the result of decisions to invest.
"The proportion of saving in income is therefore not determined by individual or
institutional decisions to save.

In the literature as a whole, however, the long—run proportion of saving in
social income is generally seen as the result of stable patterns of individual and
institutional decisions to save and, as such, that proportion is generally defined

as the average propensity to save.**

20 See Trezzini (2005).

21 See Ciccone (1986), Garegnani (1992) and Vianello (1996).

22 Two different groups of long—run analyses can be distinguished in this connection. The
first is made up of those that stick to Keynesian principles for the short period but assume
full-employment conditions for the long—run analysis. The analyses of 1940s adopted assump-
tions on the social relevance of consumption and its irreversibility similar to those used in this
paper. The assumption of long-run full employment conditions, however, leads to the long—run
value of the proportion of saving out of income being regarded as a magnitude indicating the way
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The analysis presented here makes it possible to show that the proportion of
saving in income must be seen neither as an index of the economy’s propensity
to save nor as a magnitude unambiguously indicative of any other specific phe-
nomenon. The value of this proportion is generally the result of the interaction
of many different phenomena and can therefore be similar in radically different
circumstances and different in analogous circumstances.

We can start by assuming a given pattern of individual and institutional
decisions to save, i.e. given marginal propensities to consume during the differ-
ent phases of the cycle. The proportion of income saved in each phase depends
on the amount of investment to be accommodated. There is evidently no reason
why the average propensity to consume should be a constant and therefore inde-
pendent of the amount of investment. This can be confirmed and developed for
the long period. Marginal propensities change during the cycle as consumption
moves along the zigzag path, and the proportion of saving in income changes
to an even greater degree, fluctuating constantly in fact between the extreme
levels of the peak and trough of the cycle.

The short-period marginal propensities to save giving rise to the different
segments of the zigzag path of consumption can actually be regarded as some-
how reflecting individual or institutional saving behaviour. The average value
of the proportion of saving in income over each cycle is, however, no less inde-
pendent of such behaviour than it is in the short period.

With the regular pattern of investment fluctuations upon which our exam-
ple is based, the average value of the proportion of saving over the cycle is
essentially determined by the proportions of investment in income at the
extremes of the cycle. In our second numerical example, an average value of Y
emerges from the different values, ¥, which this proportion assumes during the
cycle. On the assumption of regular fluctuations and values of the extreme pro-
portions of investment in income, YP= 0.8 and Yt = 0.10, the average proportion
of saving in income is equal to 0.2. These values are determined by the levels of
investment, which determine different values of the proportion of investment in
income, and thus, in a certain sense, by the “incentive to invest”.

If higher Jevels of gross investment were assumed throughout the cycle, this
would mean that the proportions ¥ would be higher in all the periods, which

in which individuals and institutions decide to allocate their full-employment income between
consumption and saving. As such, this propensity must be explained by the analysis of consump-
tion. This interpretation has certainly oriented theory in turn toward the analysis of consump-
tion as a problem of rational choice between consumption and saving in terms of the inter—tem-
poral allocation of given levels of income. This approach to the analysis of consumption became
dominant with the contributions by Modigliani and Brumberg (1954) and Friedman (1957). The
second group is made up of analyses more or less directly based on the Cambridge equation,
where the long-run proportion of saving in income is regarded as the result of the given propen-
sities to save of the different classes and the distribution of income prevailing in relation to the
rate of accumulation. The degree of capacity utilisation is determined by the assumption of
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would imply a higher average Yy and a lower value of . This would imply differ-
ent extremes of investment proportions — say 0.32 and 0.12 — and an average
proportion of saving equal to 0.22. This high “propensity to save” — and low
“propensity to consume” — would, however, be generated i) by the same mar-
ginal propensities to consume, 0.€ and o, ii) by identical consumer behaviour as
represented by the relation [[17, and finally iii) by constantly higher levels and
more intense growth of aggregate consumption.

Moreover, the time distribution of investment fluctuations plays a crucial
role in determining the average proportion of saving in income. Longer booms
and/or shorter slumps will in fact mean an average proportion of investment
and therefore of savings closer to the peak level even when the extreme values
of these proportions are constant. In our example, with YP= 0.3 and Yt = 0.10,
the average proportion over the cycle could thus have any value between those
extremes, say 11% or 24% depending on the shortness of the boom in relation
to the recession, with the proportion of investment remaining close to 10% for
most of the time rather than 30%.

‘There is one key point to be stressed explicitly. Once the elasticity of output
with respect to changes in aggregate demand has been properly recognised,
there is no reason to argue that a given degree of capacity utilisation (associat-
ed with either normal or full utilisation) eventually tends to prevail on the aver-
age over cyclical fluctuations.*® Only in this case would we be forced to main-
tain that the same process guaranteeing normal or full average utilisation would
also single out a given proportion of investment in income between the two
extremes of the fluctuation.

Both the extreme values of y and the pattern of fluctuations can be regarded
as expressions of what can be broadly described as the intensity of the ‘incen-
tive to invest’. Different behaviours of investment over the cycle will give rise
to different proportions of saving in income even if we assume exactly the same
saving behaviours as expressed by the short—period consumption functions. It
may thus appear that the proportion of saving in income can be interpreted as
an index of the intensity of accumulation. This interpretation is, however, again
incorrect or at least incomplete. |

In the second numerical example, it is possible by changing the values of the
marginal propensities to consume (¢ and o) to obtain an infinite number of
different average rates of growth and of capital accumulation, all of which, how-
ever, correspond to an identical average value — deriving from the same cycli-
cal fluctuations — of the proportion of investment out of income.

steady growth conditions and the proportion of saving in income is the expression of individual
and institutional decisions to save. The relationship between accumulation and distribution can
be seen as misleading, however, as soon as the elasticity of output with respect to changes in

aggregate demand is recognised.
23 See Garegnani (1992), Trezzini (1995) and (1998), and Palumbo and Trezzini (2001) on

this point.
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It can thus be concluded that consumer behaviour manifests itself in the con-
tinuous acquisition of standards of consumption and in the way in which these
standards increase or decrease with changes in income. This behaviour has only
an indirect influence on the average proportion of consumption (or saving) in
income through the marginal propensities to consume that determine the value
of the multipliers and the levels of income corresponding to certain levels of
gross investment. Other circumstances affecting the value of the average pro-
portion of consumption in income are not, however, connected with consumers’
choices. These circumstances certainly include, for example, the intensity of the
incentive to invest (i.e. the average level of investment) and the pattern of fluc-
tuations in investment. -

7. The role of the examples as tools

One last point should be made clear before we end. The meaning of the numer-
ical examples used to study the phenomenon in the present analysis is radical-
ly different from the meaning assigned to ‘models’ in the mainstream literature.
The term “numerical example” has been used in order to highlight this distinc-
tion.

The examples given are to be regarded as tools for the analysis of the rela-
tionship between the expansion of consumption and economic growth. This
analysis is undertaken here with no reference to the many other circumstances
that tend at the same time to affect both the process of growth and the behav-
lour of consumption in real economies. Most of these are historical, political and
institutional circumstances and, as such, cannot be easily represented by means
of simple and general quantitative relations.

Our numerical examples thus make it possible to study a force regarded as
operating in the generality of possible cases and therefore affecting the process
of growth with no reference to those many other circumstances; which are not
susceptible of numerical treatment by their very nature.

The asymmetry of consumption behaviour and its effects are thus represent-
ed here by means of relations between variables that would probably never man-
ifest themselves empirically in the exact form in which they appear in our exam-
ples.

The formalisation adopted in our examples of the general idea of asymmet-
ric consumption behaviour is extremely simplified. As such it is simultaneously
very useful in constructing an example and totally unsuitable as a means of cap-
turing the complexity of real phenomena. It should therefore not be interpret-
ed as a “consumption function”, i.e. a relation in which each point identifies a
possible pair of values of income and consumption capable of becoming empiri-
cally manifest in all possible circumstances. The asymmetry of consumption and
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the continuous acquisition of higher standards of consumption could in fact
assume different forms and different intensities in relation to many different cir-
cumstances that are not susceptible of simple quantitative treatment. The state
of income distribution, the rules governing the labour market, and the existence
and extent of welfare systems are only some of the many political factors that
certainly affect the behaviour of aggregate consumption.

Furthermore, it is also possible for other sources of growth to be active in a
real economy together with the incentive for growth stemming from the expan-
sion of the standards of consumption. Some “autonomous” components of
aggregate demand, such as government expenditure or exports, may have a
positive trend. Their effects can strengthen or weaken the effect of the contin-
uous acquisition of growing standards of consumption, thus modifying the rela-
tions that describe it. In these cases, the actual patterns of the cyclical oscilla-
tions would certainly differ from the one assumed in our examples, and the con-
tinuous acquisition of rising standards of consumption would not take the form
of asymmetry in the marginal propensities to consume. A different analysis
would have to be developed in order to take these more general cases into con-
sideration.
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APPENDIX



FIRST NUMERICAL EXAMPLE

Table 1a. Income, consumption and investment on the assumption of asymmetrical

marginal propensities to consume (&° = 0,6; o = 0,1).

Time Y C I o
1 100 70 30 0,6
) 95,56 69,56 26 0,1
3 91,11 69,11 29 0,1
4 86,67 68,67 18 0,1
5 82,22 68,22 14 0,1
6 77,78 67,78 10 0,1
7 87,78 78,78 14 0,6
8 97,78 79,78 18 0,6
9 107,78 85,78 29 0,6
10 117,78 91,78 26 0,6
11 127,78 97,78 30 0,6
12 128,33 97,33 26 0,1
13 118,89 96,89 29 0,1
14 114444 96,44 18 0,1
15 110,00 96,00 14 0,1
16 105,56 95,56 10 0,1
17 115,56 101,56 14 0,6
18 125,56 107,56 18 0,6
19 185,56 113,56 29 0,6

20 145,56 119,56 26 0,6
21 155,56 125,56 30 0,6
29 151,11 125,11 26 0,1
23 146,67 124,67 29 0,1
24 142,22 124,22 18 0,1
25 187,78 128,78 14 0,1
26 188,38 128,38 10 0,1
27 143,33 129,33 14 0,6
28 153,33 185,33 18 0,6
29 163,33 141,38 29 0,6
30 178,38 147,38 26 0,6
31 188,33 153,33 30 0,6
32 178,89 152,89 26 0,1
33 174,44 152,44 29 0,1
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Table 1b. Income, consumption and investment on the assumption of constant mar-

ginal propensity to consume (0 = o = 0,5).

Time Y C i a
1 100 70 30 0,5
2 92,00 66,00 26 0,5
3 84,00 62,00 22 0,5
4 76,00 58,00 18 0,5
5 68,00 54,00 14 0,5
6 60,00 50,00 10 0,5
7 68,00 54,00 14 0,5
8 76,00 58,00 18 0,5
9 84,00 62,00 22 0,5

10 92,00 66,00 26 0,5
11 100,00 70,00 30 0,5
12 92,00 66,00 26 0,5
13 84,00 62,00 29 ‘ 0,5
14 76,00 58,00 18 0,5
15 68,00 54,00 14 0,5
16 60,00 50,00 10 0,5
17 68,00 54,00 14 0,5
18 76,00 58,00 18 0,5
19 84,00 62,00 29 0,5
20 92,00 66,00 26 0,5
21 100,00 70,00 30 0,5
22 92,00 66,00 26 0,56
28 84,00 62,00 29 0,5
24 76,00 58,00 18 0,5
25 68,00 54,00 14 0,5
26 60,00 50,00 10 0,5
27 68,00 54,00 14 0,5
28 76,00 58,00 18 0,5
29 84,00 62,00 29 0,5
30 92,00 66,00 26 0,5
31 100,00 70,00 30 0,5
382 92,00 66,00 26 0,5
38 84,00 62,00 22 0,5
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SECOND NUMERICAL EXAMPLE

Table 2a. Income, consumption and investment on the assumption of asymmetrical

marginal propensities to consume (0° = 0,6; O = 0,1).

Time Y C I 1I/Y=y a
1 100,00 70,00 30,00 0,8 0,6
2 98,75 69,38 24,38 0,26 0,1
3 88,24 68,82 19,41 022 - 0,1
4 83,33 68,33 15,00 0,18 0,1
5 78,95 67,89 11,05 0,14 0,1
6 75,00 67,50 7,50 0,1 0,1
7 86,54 74,42 12,12 0,14 0,6
8 102,27 83,86 18,41 0,18 0,6
9 125,00 97,50 97,50 0,22 0,6
10 160,71 118,93 41,79 0,26 0,6
11 925,00 157,50 67,50 0,3 0,6
12 210,94 156,09 54,84 0,26 0,1
13 198,53 154,85 43,68 0,22 0,1
14 187,50 158,75 38,75 0,18 0,1
15 177,63 152,76 24,87 0,14 0,1
16 168,75 151,88 16,88 0,1 0,1
17 194,71 167,45 = 27,26 0,14 0,6
18 230,11 188,69 41,42 0,18 0,6
19 281,25 - 219,38 = 61,88 0,22 0,6
20 361,61 267,59 94,02 0,26 0,6
21 506,25 354,38 151,88 08 06
22 474,61 351,21 128,40 0,26 0,1
23 446,69 348,42 98,27 0,22 0,1
24 421,88 345,94 75,94 0,18 0,1
25 399,67 343,72 55,95 -~ 0,14 0,1
26 879,69 841,72 87,97 0,1 0,1
27 488,10 876,77 61,33 0,14 0,6
28 517,76 424,56 93,20 0,18 0,6
29 632,81 498,59 189,22 0,22 0,6
30 818,62 - 602,08 211,54 0,26 0,6
31 1189,1 797,84 841,72 0,3 0,6
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Table 2b. Income, consumption and investment on the assumption of symmetrical

marginal propensities to consume (0° = o = 0,5).

Time Y C /Y=y I a
1 100 70 0,3 30 0,5
2 83,33 61,67 0,26 21,67 0,5
3 71,43 55,11 0,22 15,71 0,5
4 62,50 51,25 0,18 11,25 0,5
5 55,56 41,78 0,14 7,78 0,5
6 50,00 45,00 0,1 5,00 0,5
7 55,56 41,78 0,14 7,78 0,5
8 62,50 51,26 0,18 11,25 0,5
9 71,48 55,11 0,22 15,71 0,5
10 88,33 61,67 0,26 21,67 0,5
11 100,00 70,00 0,3 30,00 0,5
12 88,33 61,67 0,26 21,67 0,5
18 71,48 55,71 0,22 15,71 0,5
14 62,50 51,25 0,18 11,25 0,5
15 55,56 47,78 0,14 7,78 0,5
16 50,00 45,00 0,1 5,00 0,5
17 55,56 47,78 0,14 7,18 0,5
18 62,50 51,25 0,18 11,25 0,5
19 71,43 55,71 0,22 15,71 0,5
20 83,33 61,67 0,26 21,67 0,5
21 100,00 70,00 0,3 30,00 0,6
22 88,33 61,67 0,26 21,67 0,5
23 71,48 55,71 0,22 15,71 0,5
24 62,50 51,25 0,18 11,25 0,5
25 55,56 47,78 0,14 7,78 0,5
26 50,00 45,00 0,1 5,00 0,5
217 55,56 47,78 0,14 7,18 0,5
28 62,50 51,25 0,18 11,25 0,5
29 71,43 55,71 0,22 15,71 0,5
30 83,33 61,67 0,26 21,67 0,5
31 100,00 70,00 0,3 30,00 0,5
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