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DRSTRACT

This paper proposes & symbolic model that rarametoerizes some
of the elements of duznets' Inverted-u hypothesis. The model
incorporates the followipng imortant factors in the development
Procass: Savings rate, the capital-cutput ratis, the speed of labor
ahsn;btinn and the rate of arowth of nrafits, Every inverted-Q
path reguires a fized vector of these paraceters so that a change
in any of these parameters Aisplaces an econcmy to another invertad-U

path. This result captions agzinst a mechanical ynderstanding of

the income-income inecuality relationship in the devealopment process.,

Thiz paper identifies some important parameters of the
ipverted=-U orocess that are called the investment coefficient; the
trichle;ﬂnm cocfficient, and the concentration coefficient and
explains how these coefficients are derived from the more basic
factors. The model therefore permits the analysiz of the impact
of different development policics on the inverted-U process, A
short discusszion of the smpirical aspects of the model iz alzo

provided.



A MODEL OF IRCOME AMD INCOME IMEQUALITY
I THE PROCESS OF GROTTTH

by Mamuel F, Montes*

1.0 Introduoction

This paper proposes a symbolic model that parameterizes some of
the elements of Kuznets' Inverted-U Hypothesis on relationship between
-
income and income distribution in the course of development. This rela-
tionship is characterized as a Lyapunov function summarizing two laws of
motion between total income and relative income inequality. The nsefnl-
_ness of this approach iz that it identifies the parameters inherent in
the process in which relative incone inequality increases at the begin—
ning of growth, reaches a peak, and then starts to decline in the later
$tages of growth. These parameters ara shown to be dependent on a Ffow
econoric and institutional parametoers of the particular society embarking
o capitalist growth, In pParticular, the'$avinga fat&, the capital-
cutput ratio, the speed of labhor ahsérpt{ﬁn and ‘the rate of gtéwth in
rrofits are fnﬁnn:‘i to be important and any change .1r tﬁuse parameiers
could result in a change in the Kuznets path the society will "ride on™

in the course of its dewclopment.

i : : .
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The valne of this paper is not that it proposes a "new theory™
about the relationship between income and income inequality but that it
"models” many of the existing hypotheses about the Fu=nets curve in a
manner in which their economic significance can be studied. To my
knowledge, previcus attempts to model the relationship have rolied
heavily on the mechanical or statistical properties of systems with two
or more groups that evolve unevenly. Thos Fields [1975] and Robinson
[1276] derive parabolic expressions between inceme and income inequality

bazed mainly on these mechanical r:::aur.uai.:lu:::ra:n-.i.1:u:15.lf"'I

While, the two—sector approach iz impnrﬁant becausa it is easily
related ©o many two=zector "facts" about development———guch as urban—
rural diffnrcntihls, the model proposed hore ié easily related to other
ideas in the literature---such as tiwe savings rate and the "trickle

dovm®™ effect.

The basic model assumes that the principal parameters are fixed
through the development process. (The effect of chanmes in these param-
eters are illustrated in a separate section,) While thi= assumption
contradicts #hu historical record of growth of many countries, the model
succeads in demonstrating that capitalist growth iz inherently :i.na:;uality
widening at the start and inequality reducing after a certain level of
development is achiewed. This demonstration relies on the economics of

investmnent and labor absorption instead of the mechanics of the

maadratic nature of the statistical variance.




The assumned fixity of institutional factors in the model arques
against a .rnac].'ta.nistic attitude to the Fuznets IEI.':‘J'."'--“E-E"I‘r J‘L_u.implicatiun
of the model is theat changes in these factors generate new development
imths. and one cannot naively dosicn Jdevelopment strategy to maximize
gr:wﬂz fand peglect egquityy in the bope that the worsening trend in
income ineguality will autmaticaﬁ? rw.;ve.-:se itgelf in the futvre.
Aocordting to the model changes in property rights {as might be induced

in changes in investment incentives) always forces an economy into a new

Furnets curve which may have a later turning point,

The model generates a functiopal form directly derived from the
underlving process that can be adopted for empirical tests. The
reasulting functional form does mot impose syrmetry between the rising
znd the falling portions of the curva, a pattern that is implicit im
the parabolic functions used in previous empirical work. (For example
Paukert [1973].) The proposed model is strictly applicable only to
partienlar societies and has no patural interpretation with cross
section data. Because of data limitations and sovere estimation

rastrictions, cur empirical test is beyvond the scope of this paper.

The model is presented in the next (the second) section. The
theoretical implications of the model are discussed in the third
scction. The fourth section discusses extensions and pessible uses

of the model. The last saction provides the concluding comments.




2.0 The Lavel of Income and Relative Income Inacuality

Koznets [1955] chsexved that ralative income inequality secamed
to be declining in the advanced countries—--specifieally ths United
Etatéﬂ. England, and Germany-—since the 1870z, This observation,
coupled with & simulation exercise which demenstrated the inequality
widening process of investment dependent growth gave birth to the
hypothesis that insquality tends to rise at the start of develﬂpmaﬁt,
reaches a peak and commences a steady decline afterward, The pattern
of an inverted-U in a q:a;h'with income on the horizontal axis and an

index of income inequality on the vertical Summarizes thisdhypﬂthﬂﬁis.

Koznets [i955] original discussion on the cconomic processes
behind the pattern have been extended by many researcherz. (For example,
see the recent study by Hizoguchi and Takayama [1964] which analyzes
the most recent and probably shortest development process in the post=
war period.) Oshima's [1983] model presents many of the elements in
the process. At the beginning of development both the "between™ and
"within" income inequality rises as new technigues and prﬂdﬁ:iﬁ'afﬂ
introduced which only the relatively skilled and/or propertied members
of society can exploit. Savings and property incomes become incress—
ingly unevenly divided. Continued reinvestment, howavear, incroases
labor absorption until full esployment is achieved, aporoximately at
the income level when relative income inermality reaches its_pﬂak. =
After full employment, increased mechanization and increasing produc—

tivity on a broad front eliminate the "within™ inequality and reduce




the "between" inequality. fHence, relative income ineguality falls

theraafter .

The model proposaed here does not sesk to capture the richnoss
of the theories that have been presented in this field. Instead, it
attempts tothe pors modost goal of identifring some summar—
izing parameters inherent in these thecries of the inverted-U rela-
tionship between an index of development, represented by per capita

income , V. and an index of relative income inequality, G,

Let @ % 0 gan ba an income distribution index with the
conventional specification that a higher value of 8 iz associatad
with & greater degree of incom: inequality. The field of income
distribution is awash with Jdiscuossion about the relative usefulnass
and sensitivity of different income distrihut@nn indices, their
decomposition, and proposals for even other indices. ﬁhe particular
ineguality index is used hers as the ratio of property income
{including profits) to the wage bill. Because profit/property iﬁcumas
become an increasing importance in the opper .i.n;:nme orackets; this
index is closely related o the Husnets Indew. ‘We appeal to the
existing literature regarding ecuivalences between gifferent indeces

to provide some generality to the present model.



2.1 Rate of Growth of per Capita Incoma

The first clement of the model is deriwed from the idea that
the rate of growth of per capita income is positiwvelv related to an
increase in the per capita income going to the uppoer class whoso
marginal propensity to save is higher. This relationship had been
derived by Kaldor [1955-56] and Passinetti [1962] as an extension of
the Harrod-Domar growth model which demonstrates that the growth rate of

income depends on the investment rate.

Lot @& be the incropental capital-optpnt ratio so that

£1]

b #
Il
=
ot ]

whers ¥ iz the derivative of per capita income and K iz the

time derivative of per capita capital stock. k is therefore the

rate of investwent.

Per capita savings, 5, needed to carry out thiz investment,
is the sum of the savings of the lower class and the upper class.
Letting [ = be the share of profit in total income. S the

average propensity to save out of wage incoms, and 5, the average

propensity to save out of profit, the equality of per capita investment

to per capita saving riecquires that:
2) k=s=s1(1-0y+sTy.
Substituting (2) for X in (1) results in:

3 v- i [si1 -8+ s,L]y




Pagsinetti’s analvsis of this eguation s shown that while logic
requires that s, # 0, the dynanics of the analysis are unchanged
if it were assmumed that no savings are generated frem Iower class
income. MNaking this simplifying assumption (i.e., that 5y = (h]

=
and lotting o= TE chaoges (3 intos

(4} ¥ = oCy.

- The wariable ¢ in (4) is not guite the variable O, the
inequality index of this paper. Lec [ stand for per capita
profit/property income (total profit/property income divided by
total population), and v be per capita wage income (total wage
income Jivided by total population). Therefore the following rela-

tionships hold:

y = ML+w
o ='E'I“ L
¥ n o+ v
Lat 2] BI[-.
W

Thus, the variacles ¢ and &  are monotonically related in the

when L =0 then 0 =0. The variable © is always greater
than or equal to L. Hhile ' [ achicves a maximuam at 1, 2
can flexibly take any non-zero value because it reflects the ratio

of profit to wage INCOmE,.



The model recuires that instead of (4) the income growth rake

equation bes

whera we hawe mibskitstedd i for = 1a fdl. The practica]
reascn for this adjustment is the solvability of the resulting system.
Becausa 22, the rate of income growth, 1}, is always higher
for (5] than for {4). The suhﬂt_itutic_-n can e justified from the
conzistent findipng from the total factor productivity literature that
increas$es in inputs {including capital input that is the focus here)

cannot account for all of the measured growth in actual economies.

The parameter o 2 iz the ratic of the average propensity to

gave from profits to the incromental capital-outmot ratio.

Eguation (5} expresses the "trade—off" often axpressed in
dewvelopméent plarning=---at any givern lewvel of per capita income,
fagter growth iz poszible the wider is incoms inequality,. This i3

-
induced by the fact that investnent in capitalist growth is carried
out by the saving classeg. Thae =ize of the trade—off boetwesn
imequality end growth is expressedly confained in vl size of &
which iz laraer the greater the marcinal propensity to save of the

npper class or the smaller iz the incremontsl canital-ountmot ratio,

I propose 4o call £ the investment coofficicont.




2.2 Eate of Growth of Inequality

The cooation for the rate of growth of dnecuality makes dirvect
are the most significant

he the wage rate,

Then

use of the idea that profits, I,
Lzt o

eloments of income of the upper class.
the total wage bLill.

o the mgeber of wage earners and wr

e e
{G) - 2E- = =¥
bDifferentiating (&} with rospect to time results in:

073 é' o] vt - I[ng, + Wi
] ! (k)

which simplifies to:
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Equation (8} requires some explanation. The first term reflects the
concentrating effect of property accumulation with increasing profit

The impact of increasing mopopolization would be captured by

rates.
this term. Each social structurs (expressed in inheritance practices

and anti-trust laws, for cxample) permits a different rate of profit
I
Tl

growth, %— - Take such a structure as-constant, and let
some parameter, which we might call the comcentration coefficient

-of the society.
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The second term is determined by what happens in labor produc-—

if labor markets are competitiwe, and labor

. When o
W

tivity growth, -

£,

s only the labor absorption term,

:l':\'l;"ﬁ-l

absorption,
%__’ applies, This wode of growth corresponds to the Fei-Ranis
[19¢4] and Lewis [19%4] models of economic growth. 'For high popu-
lation density societies with seasenal full emplovment, Oshima [1983]
ha=s pointed out that E— couald be positive even at the early stages
of devalopment. According to Equation (&), labor productivity growth
and labor absorption reduce the rate of growth of inecwality so that

the second term could be associated with the famous (or Infamons)

rrickle dowm™ dimension of development.

The rate at which an cconomEy spreaﬂs the fruits of its dewvel-
opment among the lower income households is again;hﬂavily depondent
on many institutional factors such as technological choices (labox-
saving versus labor—using) and the relative power of labor unions——-
at the same time that is dependent on the seale of economic actiwity

itself ("the pie is larger™). It wonld be parsimonious to h}:‘fﬁﬂl‘eme

that
- &- 5 i
(9) %*E = By;

that iz, the trickle down process is some proportional function of
the other state variable.in the system, per capita income. The coef-

ficient £ might be called a society's “"trickle down" coefficient.
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Applying these simplications to equatien (8), vields
(10} 6 = 80y & O,

the zecond basic eguation is our growth model. To understand the
dynamics of the model, it remains now to solwve the two-equation

model, (5) and {190).

- 3.3 The Lyapunov Solution

First of all, the medel has no rest points except when o=
0, the situation of no _'i_.-mqualit'ar.i‘f Whan & =0, :r =08 = 0;
otherwise, even if the institutional parameters o, £, and ¥y
remain unchanged, per capita income and inequality will be evolving
according to {5) and (10). A1l wquilibrium points are degenerate;
% long as somé positive amount of inequality exists, the model will

go somawhere else.

The conwinicnes of the models (3) and (10) is that it is of
the form easily solved by the qualitative (Lyapunov) method first
applied by Veltera [1926]. (A modern reference is Zuenberger [1979].)

Dividing Eguation (5} by (10) results in:

y op
{11} .!:. SR e
o Elﬂf"' yi

As long a5 @ and y  are not emal to zero, Equation (11)

simplifies tox

(12} né+ﬂ{---f‘;— =




iz

an equation whose terms can be ssparately integrated through time
o gut:
(13} ol + By = Qiny = O
wihara = iz a constant of integratiom. For every walue of , 5
dafine the function:
(14} Liy, ©) = of + fy - yiny
8z A poszible suommarizing function.

Tha 'Eun:_.'.!_tin-n Lfy,. 2 i*.a B L_ya;:.u::mv function because it :.15

continuons, it achieves a minimm at the equilibrinm points (i.e.

points where O =0 and never increases along any trajectory. In
i

fact, the time derivarive of Liy, &) is EEI'.‘D,—I ravealing that

the constant € iz actually a constant of motion. That is, along

any trajectory that fulfills equations of motion (1) and (2}, the
Lyapuncv function maintains a constant value. This means that any
trajectory, any ¥ - @ pair consistent with (5} and (10) _smst

lie on the path of the fanction Liy, ).

A graph of the family of fumctioms Ly, @) is given in
Figure 1, Each curve rapresents a different waloe of  Co Tha

arrows reprecent the directiom of motion. &t per capita income

levels below ¥, both income inecuality and the lewvel of income

Lt

inerease. At per capita incomse levels above vy, inequality

falls while income continnes to increase




Fimyre 1

FAMITY OF FURCTIONS WITH DIFFERENT CONSTANTS OF MNOTION
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Figqure 2 illustrates the faet that this function has greater
flaxibility of shape than the parabolic form which has been used in
countless studies (for example see Ahluwalia [1976] and Papkert [19737).
The function docs not require symmetry; its shape is determined by

the voctor of constants [y Bx Vs and L

2.0 Pfnalytical Implications of the Model

.

The medel presented in the previous scction gensrated a smooth
inverted-U relationship between ner capita income and income inegual-
ity. Thile the path to this result oust have inflicted much damage
to the realism of the model, an analysis of the Lyapunov function now

permits us to discuss the analytical aspects of the inverted-U process,

Aocording to our model; &t some historical point in time, a
society will €find itself somewhere in the v - 0 space. Such a
point determines that socizty's constant of motion C. Its econ-
omic structurs and institutions provide the parameters o, B,
and 7y  which datermine the actual shape of its Kuznets curve.

As long as it follows the capitalist accumalation nrocess arnd & > 0,

its evolution will trace out the remaining portion of its Fuznets curve.

First, what iz the income lewel at which the maximem income
inegunality will be ewxperienced? Keeping the constant of motion C b

Eiwed, we find maxi=nam O 2 from (14} to occur at:

(15) ¢ = %



ol
&

Threshold income, ;, iz highar the larger the concentration coef-
ficiont or the smaller is the trickle down coefficisnt. It tuazns out
to be independent of the investment Enaffi¢iﬂnt,éf the rate at which
profits are transformed into gro th. According to our model, the
time of arrival to ': wonld be shortened by a higher invoestment
coelficient but the value of ; at which the downturn occurs is
datormined only by the rate at which growth: in W iz allocated
betwecn increasing concentration and inereasing incomes in the lower
income classes.

Lot

The maxirmm income inequality, 0 iz determined by the
rarticular curve the society is riding on=--which deponds in turn on
the eonstant of motion of that particular society and the parameters

I B and Yz

Hu

1 j
{(16) 0O = = (c = v+ yha(y/8))
The Following ceterts paridus statoments may be made about E“:

1. Lower incremental capital-output ratios and higher rates

of investment reduce the maximal inequality leveal.

2. h= lomg as T_-_:" 2.71322..., the natural ¢xponent, an

-

increase in the concentration coefficient Y vnambiquously

r : g &

increases mawimal inerquality.—
3. An increase in the trickle Jown coefficient, B

roduces maximal inecuality.

4, bo dncrease in B tho constant of motion, incroasos

the maximal income inequality level.
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The value of C iz a historically and acopolitically
determined constant. FPrevioas "choices™ of society, reflecting
cultural wvaloas about incoaed inecuality and growth determine the
doint westor O, iy o, Y. Difforent values of C with the
BACHZ. iy B, and Y waloes generate "parallel"™ curves as in
Fiure 1. &ny change in the wvalue of € is a major political,
cultural; apd economic rearrangesent. Omne such tvpe of drastic
rEar{fngemﬂnt ig a wertical jump or fall from one curve to another.

This happens when the distritution of income is changed aloost

owernight.

The nature ‘of the inverse-0 function provides some “iron laws™

an growkh.,

First of all, societics with aspirations for higher terminal
income must be prepared to suffor greater, or an agonizingly slow
fall in, income inermality in the process. Slow growth can be
remodied by & jumn to a more unequal curve as in 2 to O and

F to &  in Pigure 1.

Socinal rearrangencnts towards morc mﬁeqyial and ineqguality
worsening curves procipitated, for example, by declining growth are
roflected as shifts to a new math ko the right of the current one.
Hithin pecclassical economics, a oredictive theory of spch shifts
to new paths iz difficult to specify bacanses the ISca ﬂf.a TEATTE—
sentative" citizen's preference crdering in the B— 3" space iz

SVOn more tenupous than in the uspal casse. Do all citizens, for



example, prefer less inaguality to moro fehat i, oiven L S
T.JD <0 and U > 012 Fwen if that were trme, a2re all citizens

willing to bear increasing increments to inecuality as per canita

a%a

incomr increases (that is, —— e for 1 constant]?
i
L

Second, a discontinuous fall in income inecwality does not
suarantee that income inedquality will continue to fzll thereaitel.
The only condition that cuarantees Eallinq income insquality is that
the threshold income be surpassel. In Figure 1, a fall in En:quality
from A to | dpes not prevent ineguality from rising Further
SFterwards. However, the maximal incom: inequality lewel will be less
than if the A +to B . rcarrangement had not beea carried out.
Bocause of the analyiical links between the parameters of this model
and different development stratogies are explicit, wea can make the

followding statements:

1. The adoption of strategiss that reduce labor ansarption
or that constrain productivity growth ralses the turninc point income
and the maximem inequality level. 2,

2, The adoption of labor-saving rechnologics not only reduces
labor absorption but also raises the capital-output ratic which raises
the mawimal inecuvality level and (by equation (S} LTI EE hiﬁier
inequality for any lavel of income to raise growth rates.

3. Stratecies that discourage the domestic rueinvestment of
savings will increase the maximum imecaal ity

4. nascd on the simple model proposed here, strategics that

reduce the concentration coefficiwent {that is, without changing the




other coefficients) will reduce maximes lsequailty and corning
roint Incoms.

J. Drastic soclal rearrangencnts cause socicties {a transfer
to different paths, with Aifferent rates of growth but the same
inverted U-shagped pattorn.

-

£.0 Extonsions and ¥mpirical Implications

L

The fixed paramcter model presented above is a partial

description of actual development experience pracisely because the

investment cocfficient, 3}, the concentration coefficient
), and the trickle-down coefficient {E) can b axpacted: to
ayale .

A more realiztic sodel, in generalized form may be stated thus

¥ = £y (s 0l

B rm Loty 95 v B
AN @ o= £y 0

{f i R &)

E:i e fbf:-'. ey

where now even the values af tﬁc PﬂIamEterﬂ.ﬁcp&nd on the income-
inequality state. Prior to any direct empirical confirmation of the
model, it has boen the expérionce that the investmont eoeffisient
{which iz practically eoal to the savings rate if foreign borrowings

are not significant) rises with per capita income. The theoretical
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basis 18 Engel's Law: As per capita incomes increase, a smaller

proportion of income need Do devoted to consumptlion.

How would the growth path of the model change when the inwest=
ment coefficient increases with per—capita income (assuming 8 - and
v still fixed)? To answer this one must how solve a throe-cquation
model. Instead of an analvtical solution, a numerical solution of a

three equation model composed of (31, (10} and
{18) @ = Ay

iz presented here. It turns out that the model retains its Inverted-
U chape but compared to another economy with fixed investment coef-
Ficient thers is a smaller maximm inequality and a longer pericd of

falling ineguality.

Figure 3 reports a numerical solution whers curve A
represents an economy with a fixed investment coeflficient and curve
d represents an ¢conomy in which the investment mefficiéng moTLD=
tonically increases from .1 o .2 following (1B} . moth curves start
off from the same income and.income inegquality wvalue and have the

-

game (fiwed) vy and A values.

Motice that the turning point income is the same for both
economies:; this is due to the fact that turning point income depenkls .
only on Y amnd B, ~=a pointed out earlier. Beyond point e,

‘the cconomy with rising investment coefficient experiences continued
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= Filgure 3

INCOME THEQUATITY FIMCTIONS

A — Fixed Investment Coefficient

B — Increasing Investment Coefficisnt




growth while economy R'Ss — growth has begun to taper of £ ewnan

thoogh it now enjoys lower ineguality. This 1s again another “irom
law™ the model scems to exhibit: the higher investment coefficient
permits longer growth at higher inequallty because investment does

incroase concentration.

one may speculate on the other relationships implicit on (17).
For examgle, does greater inequality permit more savings or less?
Tis iz a controversial question whose angwer itself depends on the
stage of development which in this case 15 representad by the level
af . Does a higher leovel of income induce pressures to increase
the rate of trickle-down, as Kuznets [1955] himself proposed in the

original article?

These and other issues can only be resolved with an empirical
test of the model. #A full test would involve estimating (17) which
has the complication that the parameters of the first two equations
are themselves fanctions of the variables of the first two equations.
As the literature in rational expectations macroeconometrics suggests,

the estimation procedurs can be guite involved.

Thig, and an actual estimation of the model is reserved for
gubsequent work--—assuming the existence of appropriate data. Yhat
T wonld like to discuss briaofly is the relationship between the

mxdel of this paper amd.pcaviaus empdrical work.




The proposed model provides an opoortunity to carry out an
appirical studvy of Furpets" Oypothesis that transcends curve fitting
and pattern recognition. Previous tests (for example, Ahlowalis
[1976]) have used a parabolic {or a log-parabolic) specification.
These tests bave been based un the statistical significance of the
suare of the incompe variasble. In coptrast, Ehe propozed model

Presents an estimating eguation of the form:
S

i

2|0
|
& |

}'+§i‘.n1'+£:

where T is an gconometric error term. From this squation, e
camot Identify a1l the stractiaral parameters only their ratio to
2. Identification can be achicwsd with an independent estimate of
one of the parameters. ﬂ'qnad candidate would ha @ itsaelf which

U-n.ﬂ.$hmm to e related te a copnty'"s ICOR amd its savings rate,
g

Docause the model views E, =) and -:'l[i' as derived from
structural paraneters specific o sach country, the model is only
applicable to one country at a time. & cross-section estimate which
has besn common due to data Iimitation, would have no natural inter-

protation.

The theory presented in the previocus sections seems to

present these restrictions on the estimdting equation. Thase are:

1. only longitndinal testz on the same country are confistent

with the model,




2. Becanse the coefficients raflest the totality of
strnctural relations in the particular society, the error tend mustc
he a true erpor term. The addition of other sxplandtory variables,
such as literacy (A cormbn procedure in this Titerature}, for
oxample, should add no explanatory power o the equation. The
offuets of such factors as the adult literacy rate should be
reflected in coefficients of the model.

3. A separate cquation must be estimated for each social
renime even for the same country, (this is really a cozollary of
restriction ? above) because different regimes mean different time

pachs.

These restrictions provide a stronger test for the Fuznets

hypothesis but they alse require more data points for each country.

5.0 Conclusions

The provious section explained the apparently profildtive amnuﬁt
of data reguired to test the model against reality.. The value of this
podel is that it provides a means by which one may locate many of the
elemonts that are important in the income &nd income inequality rela=
tionship in one framework. Among these alements are the sarings rate,

the efficiency of capital, the growth rate of labor productivity, and

the rate of labor absorption.
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Whileoan empirical test iz bevond the soopa of this paper, it
wWill he interesting to cstimate the valuus of thessé paraseters for
gocictics for which historical data are available .u'- subsequent work.
Eur:f an effort will require intensive empirical work since it will
be nocessary to group historical data into different regimes which

would ba ropresented as different wectors of (O, 2, B, ¥).

.,

There are however relatively "loose" vave o use the model.
It will be interesting to make rough estimates of the investment,
concentration, and trickle-down coefficients for different countries

and see if the model's predictions seem to apply.

The final comment one might make iz .t.hat i i.s; more: Likely
thot t;".-E actual income-income inequality observations for many
coutitriss do not lie on the same Kuznets curve, as it is modeled
here. This says that the development experience is.-n complex result
of many determining factors. It is always valuable t::-tr:_'.r to analvzc
the direction in which . a factor will affect an important development
variable, Pgt it will be sore difficult to attempt €O confirm the

expecbed pffost fromonttnal data.
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FOOTNOTES

Lo cxample, Rebinson [1976] characterizes his work thus:
"The purpose of thic note is to demonstrats that the U hypothesis
can be derived from a wery simple model with a minimum of economic

assumptions.

2 - 3 - 5

JThE institutionalist school accuses many of the believers
of the Xuznetsz curve to have this attitude. [(Sae for example
wright [1973].)

"-ISLIEPDSE. 2 is pogitive. The equilibrium requirement is

that ¥ = & = 0, The condition & = 0 immedia taly requires that
y=:5[5" 0 by Equation (10). Howeyver by BEquation (5), :}= 1]
requires that vy = (0, a contradiction.

4 : :

—"';Bmause the time derivative is equal to zero instead of
nogqativae, the Lyapunov analvsiz tells us that the eguilibrium iz
only marginally not asymptotically stable: a perturbation from an
equilibrinm doee not result in o return to it ot to a region near
RS

54 . e .

= It is characteristic of Volterra models o which the modal
here belopgs that the turning point wvalues are determined by the
paramerers of only one of the two equations---in this case the
inequality growth eguation. Thus, the independence rosolt would
still apply under a slight generalization,

T

B s i FL
-Jmffarantlat.mg Eoquation  (8) with respect to O gives os:

R
a_r—uiﬂ'l'ﬂnﬁ Fkis

which is greater than zero as long as P.-n% ot
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