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Mast work, theoretical aﬁd'emﬁirical, on fhe‘incidence‘

of taxation, takes _one theory of distribution,” the
¥ .

-

neoclassical, as an adequate representation of economic

real}ty; But the neoclassical theory 1is not the only

paradigm that bhas been proposed to explaip thét reality;
- » . . s
the works which restrict themselves to that theory are then

incomplete and, more importantly, conditional on its

13

vafidity. There are at least two alternative théaries,
which purport to explain economic ;eality, based on the

idéas of Keynes and of Marx. Twao stylized'versions of

' v

éhosé theories, presented in this thesis; have been 1labeled

neokeynesian and, neomarxian. We develfp a comparative
‘ .

.

study of incidence in those three alternativé‘frameworké,

and explore their predictions regarding the balénced budgét
” .

N
.

incidence of a tax on profits used to finance géovernment

s -

iii

~y
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e : consumption. We find that, although the neomarxian theory
predicts zero shifting of the tax, ghe other two models
cannot yield precise predictions, if their defining

parameters are not completely specified, either through a

priori restrictions, or 'through empiricai analysis. We

- A . L °

carry. out econometric estimations of those models, using

¢

non linear techniques, and test their capacity to represent

the economic ‘data. Our tests | suggest that the
'?eokeynésian is the best model. We use th? econometric
" ?

»

, . . ’ o
estimates of the parameters of the neokeynesian model to
quantify the extent'of incidence. The modél sugqé:ts that

£ %?;uha 'pofgcy‘“to increase , taxation upon profits in order to

.+ _ . +Finance addXfional government consumption results in a

. substantial increase \in the gross rate of profit, to the

o v &

- extent .of”changing the-diséribution of income in favour -of

profits: the incidence of this policy falls on wages.

L
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INTRODUCTION--INCIDENCE AND GROWTH °

- .
v ' * \
Se

L]

A)  The Traditional Approach tofIncidence.
- ¢ v R
» ~ "‘

*

:with very few exceptions, most work on the incidence

of taxation —L'the effect of taxes on the distribution of

income -— has been confined to mainstream neoclassical
' L]

» [ Y i
‘theory. "~ It has been based on two mor e or less’explicit
assumptions: f411 ‘emplnyment z/, natural rate of
ment

«unemployment) and ex-ante inves ‘ccomodatxng to

ex~ante savingsl Th1s applxes thh to the theoretical work

- on incidence and to the design or, at least, the

¢ ' -

interpretation o empirical work on the subject. ,
It seens, indéed, as if the 50 called "Keynesian

re&olut}on",- not to mention other dissenting theorjgs,

°

never reached the conventionally accepted theory of.

-

distribution ~and its offspring, the theory of incidence:

- . " . Y
‘Keynesi an macro—-economic ° theory rode high on the

Kondratieff éyc}e; it rose from its bust in the thirties to

"

its bogm during- the fifties and sixties and fell out of

. . . -,

- 4



. propose%gby Shoven and Whaley (1%%2).

. _ *
favour with the academic orthodoxy during the bust of the
seventies and eighties, which has seen a revival of

neoclassical macro theory, crothgd in maonetarist and

rational . expectations robes; but the the theory of

rincidence never shed its pre-Keynesian robes. Musgrave's

attempt to divide the public economy 1n three branches —--
alloca{1ve,v distributive ‘and stabilizing —— and/ﬁigign.to
each of these a specific government function, shows this
state of ‘affjagg\ quite éféarly. While Keynesian theory
would inspire the' stabglizing function, the distributive

function would constitute tHe realm. of neoclassical theory.

There "have been very few exceptions to thislstate of
’ -

-affairs. The most noticeable.have‘been: the treatment of

inﬁfden&e vin a short run-Keynesian madel by Kalecki (1937)

the model proposed by KalgD} (1955-56) and the work of

~

. Asimakopoul os "and Burbidge (1974), inspired by Kalecki

.

(1937, 1271).

Most empirical research, both of short and long term
incidence, haé;also been confined to a framewprk whigh can
be ”qgnsidered ﬁainly nesclgssicél (one recent exception is
the thesis by fhaeli, 1981): many past studies have dealt
with short run incidence, and thexr findings have béen

interpreted in partial equilibrium terms, following, a
' v I

methodglogy first proposed by Krzyzaniak "and Musgravé'

(1963); maore current research has been based 3n station Fy,

general equilibrium, models, ' following ‘a meﬁhodnlcgy

”~

—




a

As mentioned, neoclassical models are based on two

principal assumptions: 1) The economy naturally tends, if
N

left alone, to a state of full employment, or in more

! -

modern parlance, to a "natural rate of unemployment”, and
2) Whatever is saved is invested; this is what is known
as the "available +uhds“'theory of investment. Thé models
of growth introdueed by Solow (1956) and by Swan (195&), as
well as the }ncidence models °inspired by‘them, such as
those by Krzyzaniak (19467) aﬁd by Feldstein (1974), are of
this typej Frequently, neoclassical models assume also a

economic agents, on life cycle /(Mndigliani and

ssbcial type of nsumption and éaving behaviour of
b&

Brdmberg, 1954) or permanent ‘income (Friedman, 1957 )
theories, complemented with an assumption on the absence of
socio—economic classes, such as wbrkers and.capita{ists.
An example: of an incidence model incorporating’ these
assﬁmptions, besides the other two, is that proposed by

Diamond (1970).
2

*

»

B) .Beynnd the Traditional Approach. “

The neoclassical theory is not the only approach that
has been. proposed to expyain the distribution of income.
There aHe, at least, two other competing explanations; We
sha{l label them, with S. Marglin (1984), the neokeynesian,

Y

and the neomarxian theories. Both these models\drop the



full employment pnstula;e and the “available funds" theory
of investment. In. their place the neckeynesian models
introddce an independent investment relation, which in the
case of one of the ténants Of.this posigion, Joan Raobinson
(1962), postulates that investment is a function of
expected profits. ;The neomarxitan theory, on the other
hand, proposés a theory of the determinatioq of wages by
reference to a "socially necessary"” leve{ of consumption,
needed to keep the pupulationq in»'adequate workfng
condition. This implies, as we shall see later, a canstant
share of wagés ;n the value of the total product.

The ﬁenkeynesian and neomarxian theories’ postulate a
hétgrégenequs population, in the sense that they\admit the
. existence of distinct'socio—economic clasgés, wérkers and
capitalists. Also,;in general , they do not define saviﬁgs
in terms of 1life cycle theories, but rather by means of
p;Dpengities tn. save (or to consume), different among thé

different socio-economic classes, or alternatiyely, among

different incr types (e.g. wages and profits). .

As Tgpti

application of these competing theories to the analysis of

ed before, the only examples that we knoh_of

the incidence of taxes are Kaldor‘'s (1955-54) article and
the short term neckeynesian incidence model of

Asimakopouldg and Burbidge (1974). No example of incidence

4
in growth models, comparable to the neoclassical studies

N 4
mentioned above, can be found.

o

L)
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99 Purpose of the -Study and Stafement of the Praoblem.

4

€

In this work we propose a theoretical and. empirical
analysis of the incidence of a Rrofits tax in growth
madels. This entails not onl; the restatement of the
theory of incidence in nencléséical growth models, but
also the study of. incidence in neokeynesian and neomarxian
models. .The empirical analysis entails addifiuqalf? the

construction of econometric models corresponding to the

theoretical ones, the estimation and ecanometric testing of

these models wusing some suitable sample of obsarvations,.

-

the choice, if possible, of one model among those tested,
as better representing the "real world".fe{lecfed in the
sample, and last, the derivation of speci#ic quantitative
values for the incidence of the profits tax, using®the

parameters estimated in the chosen model. We, should notice

that a very important spin—-off of this research will be the

.

test of the alternative theories of dist;ibution, using

very retent econometric techniques. -

e

D) . Incidence Concepts and Measurement.

4+ o
-

We have so far defined incidence sihply as the effect

of taxes and government expenditures on the distribution of

income.’ It is necessary now to expand and clarify this

.
. P
* .3

7

o§

_ - . e A
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%

cdncept. We shall do this in what follows. The discussiqn

will not go into details and theoretical deductions, which

will be presented- in Chapter VI.

Bent Hansen (19467, p.%?3) has pfesented a very general

definition of incidence, as "the effects on the real -

4

incomes in society of fiscal policy measures, other things

being equal”. By "fiscal policy measures" he means changes

S in the ‘government policy’ variables, that is, those

- .

variables over which the government has direct cont:ol.

\

. ' N )

expenditure items, among. budgét pbiiFies; but the
. S

difinition is general enough to encampass changes on any

other variables controlled by the state, such as those

connected with the managément of monetary policy, civil

-

Exampleé of these are the tax rates and governmentj
) N P ‘

servants® wages, etc. We shall adopt this definitioﬁ as a

sﬁaqting point in the discussion. ' As wew~shall {mmediately

' ~
see, it covers the treatment of incidence traditionally

“'fol lowed in the ‘field, Jbaséd on full employhent

assumptihps, aL: well as.more general treatments not based

on full fmployment, such as.tgbse stemming from Keynesian
4 ~

madel s. . Lt
.ﬁ'gg_ AV j
The traditibnal treatment of”incidence in a general,
) )
as opposed ~ to partial, equilibrium context,utilizes

concepts which are relatea to a nencla§si;alvview of the

’
working of the ecaonomy; in this view, since full
* o N
’ % - ‘ N
employment is automatically attained, much attention is

y

paid to the stabilizatiaon of’ prices. The two tradiﬁ%onal
%
[N - L

N .

N . k ’

< N
\ &

~
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B

" 1ncidence concepfgmwére those of balanced budget and of
g ‘n\ . . B

a ¥

differential intidence. \T\\ - (
A A :

2y

-Both theée‘ concepts a e’ based on a balanced pdget
# { h . )
which 1is to -be . -maintaingd s@ as to avoid, an the full

émplnyment sysﬁem, inflafionary or defiétxunary effects on
. .

. the 'diséributipn .of 1ncome (Musgfave 1959, p.212). The

bal anced budge{ incidence refers to the effect, on the

7 N r

distribution of income; f‘a change in a tax accampanied by

n governmeng expenditures, so as to

e )
a concaomitant change 1

LS

leave i{the bu&get bal nced;‘ The fisdal policy measure is

!
. » >
here, then a "tax - cum|- expenditure”" change. N

. \ 3 .
The differential [incidence concept J}fers to the

. « Y
‘effects on the distrijution of income of a change in a tax

4 . . .
the total real tax yield 1s meintaxned as previously. This

implies that the budgat balance r ns ypchanged.

The - differential incidence concept  was first
~

intrpoduced by Wickspell, ‘but it was not extensively used

until Musgrave (1953a, 1953b) keintroducedbjt, because for

a long perigd the theory of incidence was dominated by the

partial equilibrium japproach(1). One concept not based on a

bal anced budget {s that called by Musgrave. specific
N -

incidence. |'It- refers to the distributional effects of

) ~ e "
changes 1n isolated taxes, which then entail a changéd in
the budget balance. This, in twurn, affects prices, evenisn

-

——————————————————— »~

v

/. ,
(1) See for example the treatise by Dalton, (1934) -

‘. v

' ~

.
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the fuld employment models.
in a sttem where full employment is not assumed, such
- -

as the Keynesian, the differential incidence policy as

»

sdefined . gbovg: will also in general result in changes in

o both employment and prices. This is also true of the

balamced budget incidence. If other goals were desired by

the guvérnment, such as to attain full employment plus
‘price stability, - the "fiscal measures" to be taken would
. have to specify changes in é&ditional independent
‘government policy vatiasles (Hansen 1967, p.93). In this
sense, the balanced budget, the differential and “Yhe
specific incidence concept are in the same\situation.-
Incidence should always _refer to compléte policy
packages or fiscal measures, as is specified in Hansen's
. definition. In certain_circumstances, but not in‘all, some
of these.policy packages may .be preferable to others.

What is important, when comparing the distributional
consequences of .alternative models, which is the problem
studi ed .in this wark, is to use the same Eoncept of
incidence for them ail. fhé models can then be'cbmpared

A
with respect to the same "fiscal policy measure?. We have

chosen as this policy measure the balanced budget incidence

of an increase’ in a tax on profits, when it is used to
. . .

“©

finance increased government expenditures on consumption
' .

: goods.' This particular measure has the advaésage of

producing relatively simple expressions for incidence, as:

we shall see in Chapter VI. From now on, when we shall
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speak of the incidence of,ghparticular tax, we shall mean

the incidence of a fiscal measure, oOr a fiscal pqlicy
package, built around the change in éhat Sfx.

In this work we shall only study functional incidence,

.
““that 1is, the &ffects of the fiscal policies on the
distribution of income among factors of production. We
shall not examine ‘their effect on the distribution of
household income (personal incidence).

For quantitative purposes .we need ah index, or
‘méasure, of the functional incidence of a fiscal policy
action. The most naturai measure of functional incidence
and one that has apparently not been used in the
literature, is g¢given by the impact of the fiscal policy
measure (in thisfcase balanced budget tax versus government
cansumption change) on the ratio of the net of taxes pro;it
bill to the ;uet of taxes wage bill. We.shall favour thid
measure. It ‘permits one to answer questions such as:
whether the change in fiscal policy élters the functional
income distribution in favour of profits; or in favour of
;ages; or whether it is distributionally neutral, in the
sense of keeping the’distrib9t1on 6f income unchanged.

As mentioned, other measures have been used in the
literature. They aim at reflecting the way the tax burden
is divided between wages and profits. As Feldstein (1974)

shows, in the general case, for this measure, it is

necessary to consider total tax burdens, as opposed to
i

direct tax burdens. The total tax burden can be defined as

¢
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the total change in disposable real income caused by the
tax change. The direct tax burden is defined as the change
in the amount of revenue collécted by the tax. The
difference between the total and the direct tax burdens is
rdferred to as the indirect tax burden. These quantities
are, in general, negative.

The incidence measure or index proposed by Feldstein

\
(1974), for his neoclassical (hybrid) model, which examines

the balanced budget and the differential incidence of a
general tax on profits, 1s equal to the ratio of the change
in the "' net of tax profits to the change in the disposable
income, which would result if the capital labour ratio were
kept constant. He excludes the effect of changes in this
latter ratio because he proves, by assuming a life cycle
6ude1 of consumption and ‘a neoclassical definition of
capital, that it amounts simply to a change in the timing
of consumption, and it does not change total welfare, as
given by the“utility level of individuals (Feldstein,1974,p
571n.; see also chapter 6, section B below).

In more general models, which do not use life cycle or
permanent 1ncome theoriés of consumption, such as the
neokeynesian and the neomarxian, this proposition would not
be wvalid. The changé in net profits and in disposable
income caused by the variations of the capital labour ratio

should, in this case, be includld in the measure. If this

is done, a more general measure is abtained, which includes

l . . .
.Feldstein’'s as a particular case.

a
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Feldstein’'s measure and its more general form present

‘ problems of interpretation 1n the (theoretically possible)
case when the total variation in disposable income caused
by a tax plus expenditure policy, that is,/the’total tax
burden 1s positive.. Theése problems age not present, on the

other hand, with the measure we have favoured. Furthermore

this latter measure presents clearer and more direct

/ﬁicturé of the impact of kiscal policy in the distribution

/
of 1ncome. /

/
It will be shown in Chapte# VI that, under the

assumption of profit maximization, all the above measures

or indices of incidence are functions of the negative of
the elasticity of the gross of tax profits rate with
respect to the domplement of the tax, where by complement
of the tax it is\meant a variable equal to one minus.the
average profits tax raie. We whall denote this elasticity:
Irg,tr.

Under the assumﬁtian of profit maximization, if the
magnitude of the elasticity Irg,ér is known, asﬁ;ell as the
average magnitude of 'snme other parameters, the most
important of' which 15 the elasticity of substitution in

production, the wvalue of all other measures of incidence

can be easily calculated. In many cases we shall deal

directly with this elasticity as a measure of incidence,’

Y
after having quantified 1i1ts relation with the other
r ] -

mé%sures. We shall call %he elasticity Irg,tr the index of

shifting of the profits tax, since it is related to the

e
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measures of shifting of this tax normally used in the

incidence litterature. Other definitions of shifting, and

[

the reasons to choase this one, are presented more fully in

chapter VI. . «

E) Plan gf the Study

o

o
oo
L4

We proceed 'as’ follows. Chapter II will present a
review of the theoretical literature on the inc;aence of a
praofits tax 1in growth models. We shall see how this
literature is limited essentially t; the neoclassical 1
model; that is to say, it assumes full employment growth
and it takes ex-ante 1nvestments to be equal towex—ante
savings. As the only example of non—-neoclassical incidence
models is a short term model proposed by Asimakopoulos and
Burbidge (1974), this one is also hriefly presented. ¢

In Chapter II1 we examine in turn the empirical
literature on the incidence and shifting of profits taxes,
m;st especially the corporatioﬁ income tax. We discover
that mDSF Q&rk in this area deals with incidence and
shifting of the ti;’in the short run. Only three authors X
(Adelman, 1957, and Lerner and Hendricksen,1954) have dealt
with incidence in the 1long run context, and their
contributions are more than twenty years old. Although the
empirical models in some instances, such as in Krzyzaniak

and Musgrave’'s moJ&l, make some attempt to place themselves’ .

within a framework "general énoughm to encompass

-
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neoclasgical and neokeynesian short term theories, we shall

observe that:the interpretation given to the results seems

to always come from a neoclassical vision of the economy .

We shail also observe that the results Df’these works are ~-
inconclusive. The broslem has not vyet received‘ a \?
satisfactory solution.

Beginning with Chapter IV wé start formulating a new
approach{; The first step, presented in that chapter, is to-
ingroduce three stylized mnd?ls of growth.and d;stribution !
- néoclassical, neckeynesian and neomarxian. We follaow
here Stephen |Marglin’'s representation ‘:¥ thoée models .

{Marglin, 1984).
« The next chapter, V, presentskmodificatinns mage to
the basic model so as to introduce: a'complete'government
sector with takes, subsidies, consumption and savings; N
technical progress; nqﬁ—lxnearities in certain conshmgtion
or saving functions; more realistic life cycles, etc. '
The models can then be used to derive theoretical

+

propositions concerning mastly the balanégd. budget 3
M \

incidence of a profits tax but also as a by—pfoduct, the ‘é”

incidence of some other budget policies (chapter %}). The

balancedd budggt incidence of the profits tpx‘ ?s very

thoroughly examined in the alternative models and a

comparison is made. ‘we discovern that unless specific

numerical value;- are giQen to the defining parameters nﬁ~‘»‘

each prototype ~—— parameters such as elasticities of
< i

3 - d N - . .
s{ibstitution, average and marginal propensities to consume,
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. . '
propensities to invest, etc. —-— the incidence predictions

of the models are, in most cases, very wide and
overlapping. For the neoclassical and neokeynesian modé\t,
an increase iﬁ profits tax, in a balanced budget or
differential setting can change the distribution of income\
in favour of wages, or in favour aof profits or nnt~at all.
The neomarxian models, on the contrary, give a very

definitive prediction of zero shifting of the profits tax.

In general, then, the answer to the incidence question and .-

to tﬁe problem of incame distribution, requires two steps:
Fi}st, choosing a theory hich adequately represents the
real wbhrld. Second, finding or deftn1ng a priori values
for the parameters which characterize the chosen theory.
The rest of the study is dedicated to thé solution pf

. R * 7

the problems presented by thqse two steps.

In what remain# nf chapter V1, we explore the a pra i

restrictions that are most commonly accepted by proponents
of the alternative models, as well as those restrictions

which result from assuming the models' to be true and

llocally stable. We find that the stability restrictions

alone are not enough to praduce non overlappin%‘inci&ence
prédicE}ons..But the additional a priori conjectures on the
value of certain parameters do result in narrower and pnon
overlapping incidence predictions.‘ So, for the balanced
budget incidence of the proiits tax versus government
consumption, the neoclassical restrictions ‘lead to a

presumtion of partial shifting of the profits tax (the

. -,

-
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elasticity of the profit rate with respect to the prof;is

tax complement, Erg,tr , is between 0.0 and 1.0). the

«

neakeynesian , restrictions lead to a prediction of

‘overshifting (Erg,tr greater than 1.0): whereas,as
A - ,

mehtion{ﬁjthe‘ neamarxian. model predicts zero shifting

Ny

(Erg,tr equal to zero) irrespectively of the restrictions
on its paraméters.

Turning now to the empi"u:al determination of the

pa:ameter values, in chaptéf VII we present threée economic

. . .
models of growth and distribution corresponding to the

”

theaoretical models of Chapter ' V. These models are then

examined #Mor their econometric speéification and estimated

Hy three stage least squares, using § sample of pooled time

series and cross country data.

’ Iny Chapter VIII we use the results from the estimated

to calculate the parameters characterising each

. k4 . »
model and examine ‘their statistical significance. The

magnitudes obtained for these parameters confirm thlat, in
r} 1 . ¢ N

~most cases, the a priori values normally conjectured in

L]

aeoc}gssical and ﬁeokeynes?an theories are of the right
order of magnitude. - o

In Chapter IX we attempt td choose ; model among th;
basic models examined and among their secongary variants.

For Jthis, we use éhonometfic procedureé developed recént}y

to test for separate families of hypotheses. The results

of our tests ‘- suggest that the neockeynesian model is a-

; ]

better representation & the empirical datgg Then, the

/
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- evidénce gathered in this "and the previous chapter is
employed to quantify the extent of the balanced budget
incidence of the profifs tax. We <find that the' paoint
estimate of the incid;nce measure shows that the tax

increases substantially the rate of profits, to the extent

.

of changing the income distribution in favour of profits.
[ * -

‘ A statistical test shows that the relative increase in the
-

\ rate of profits is significantly different from zero (at 5%
\\ , '
‘1gvel of significance). .
AN . -

We have then arrived at a dual conclusion. First, our
data and models are consistent with a neakeynesian world.

Second, the parameters and variables governing this world

are of such magnitude that a tax imposed on profits changes
' i A

in the loné run the distribution of income in favour'® of

profits. Wage earners pay for the tax.

«

1
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CHAPHER 11 .

THE THEORETJCAL LITERATURE ON INCIDENCE IN GROWTH MODELS

¢
|

A. Introduction. -

The treatment of incidence in the framework of growth
and indeed in the context of genenﬂ{ equilibrium is a wvery
recent event in modern economic writingﬂ Although in
earlier ‘periods, classical. writers such as Ricardo and
n?nclassici;ts .frnm the Austrian and Scandinavian schools,
paréﬁcularly Wicksell, had dealt with.incidence in mode%é

akin to the more recent growth and general equilibrium

models (1), during the first half of this century

8 R E—
” -

— ——— N

(1) For a summary of these early theories see

Musgrave (1959, pp. 388-399) and Pedone (19&44). Musgrave
criticizeg Ricardo's theéry for using the malthusian
concept of subsistence wage, and Wicksell 's for using gkﬂ

"arbiirary assumptiod of a fixed wage fund." He contends

the marginal productivity theory is a superior alternative

v

17
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the analysis of incidence was limited mainly to Marshallian

partial equilibraium.”

Under certain conditions laid down by Shoup

-~ ’
~ e

(1969, p.?), partial equilibrium 1s adequatp’ for the

analysis of the i1ncidence D? narrowly based taxes. But for
proadly baséd taxes such as a general tax on profits or the
caorporation income tax, it i1s necessary to uéilize general
stationary or growing equilibrium analysis. Early modern
attempts ‘1n this direction were made by H.G. Brown (1939,

Rolph(1952) and Musgrave(1953).
e

These works are not yet presenﬁed' as completely
; \

_____________ Q______ 1

to these theories. But his critiques are unfounded;
marginal productivity relations of the neoclassical type
are not incompatible with the Ricardian—Mglthusian theory
ot wagés; they can be integrated with the latter, although
the implicit causality of the resulting system is different
from the neoclassical case.

Wicksel ‘s theary, on the other hand, is & genuine general
equlibrium model in stationary state: population gro;th,
savings and net i1nvestment are zero. Hence for this system
it is correct to have total capital (the “wage funa" in
this Bohm—Bawerkia; system) fixed.‘See also Fe ‘s
critique (1946) of Musgrave'’'s point (Fedone’'s comment is
somewhat vitdated by faulty mathematics: his‘system

requires maximization of the profit rate iap not of profits

as he states).
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~a

defined analytical models. They assume statxonarity rather

«
-

than steady growth and, at least Brown and Rolph do not

.

treat the incidence of the profité tax. Nevertheless Et is

important to show in a few paragraphs their way of

-

reasoning, which Dbened the P\ad to the anal;tfcal madels.

¥ ’

Brown argued that a general tax on sales or outpuf'

would not @elborne by consumers (shifted forward) tﬁfuugh
p}ice increases, ds was generally believed theﬁ: but on the

¢ . :
contrary would be shifted back to factor owners through
reductions in factor prices. He sepafated in his anglysis
money and real effects. He stated that there 1s no
connecﬁﬁon between the tax and an "increase in the volﬁmg
of circulating medium?..."Therefore, there is no basis in
monetary theo}y for supporting the hypothesi§ that a
general tax on all goods will . make average] prices
permanently' ﬁigher“. He had argued previously that wages
and other factor 1ncomes are flexible du#nwards and tha&x
thei; supply would not be affected by the general sales
taxs; therefore prices would not change, and he could
conclude: "I¥ then, there is a‘general tax on output,

the money incomes received by labourers, capitalists and
landowners, must be reduced"..lbut, in any case, the
incidence is in ‘"practical effects" the same as if it
rafsed all prices... without either decrease or increase in
money incomes."

Rolphi (1952) further ,develnped Brown's argument and

¢«
arrived at the conclusion that,’

o

-
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"All partial vstems of excises (1ncluding égbs
E0n515t1&; of a singie commodity ;ax) lower mune:&“\\\T“ 4
incomes of owners of resoyrces 1in the taxed field, of
those producing products complementary to taxed i1tems ,
. and of those whose sources are campetitive i1n the
supply side with resources *in either of these tws
%ields“. (1952, p.11b4).
One very crucial assumption in éolph's analysis is that, .
, an increase 1in taxes 15 not accompanied by an equal
increase 1in government expenditure. (1952, pp. 118,119,
:that is, he 1s analyzing specific tax incidence, and his
\Fhsﬁfgg depend on ~thls assumption. Buchanan (1960)
criticised this assumption as being 1llogical,since Rolph
éssumes as constant things which "by the nature of the
analysis should vary" (Mieszkowsk:,1969). In +fact, as
discussed in the introduction, it 1s not a problem of logic
which 1is involved but of what definition of inciderice is
being used, and of the framework within which this
incidence is assumed to come about. It depends also on the
time period chosen for the analysis. -

Musgrave (1953a, 1953b see also, his textbook, 1959)
introduced several models to discuss i1ncidence: an "all
consumption model”, where there 1s no growth; a “capital
formation model", with growth and savings 1n a neoclassical
setting: and a "liquidity preference model", with moanetary

considerations. These models can be considered as attempts

at a qualitative formulation™ of incidence 1n 'general

v



equilibrlum terms".

These preliminary effqrts tulanalyse incidence jin the
general equilibrium framewn}k° culminated in Harberger 's
(1962) analytical model of the incidence of\ihe corporationg\‘
income ' tax. According to 6. Break (1974, pp. 123-124)
Harberger 's model was inspired by the general equilibrium
theories of  international trade, in particular by the
analysis of J’E. Meade (1955).

Marberger's idea was to divide the economy into two
sectors: . a corporate sector with a tax on profits, and a
non—corpbrate sector with no profits tax. He also assuﬁed
fized amounts of factors of production, capital and labour,
i.e. a stationary state, as 1in the 1nternat1;nal trade
model = full employmen; of factors of production and
perfectly flexib!e prices, perfect competition 1n factor
and product markets: profit maximization, constant returns
to scale, identical consumers and no money illusion.

With these assumptions, ge proved analytically that,
although 1n the short te;m the tax would be borne by the
corporations (1n the sense that the gross of tax profit
rate would not i1ncrease wath the tax), in the longer term
"there would be movements of drpital towards the non-
corporate sector, such that a new equilibrium Qould be
attained with equal net of tax rates of return in all

sectors. Hence in the long term the tax could at least be

partially shifted through these movements (that is the
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gross of tax rate of return would not fall by the total
¥

.amount of the i1ncrease 1n the tax rate). But by assuming

certain values, which he considered Plau;ible; for the
parémeters in his model (income elééticitles, elasticities
of substitution ettﬂ) he arrived at the conclusion that the
tax was mainly borne by the corporations. In any case, his
model demonstrated the theoretical, if npt empirical,
possibility of shifting‘ in the neoclassical framework
through lntersectoriai movements of capital.

In the next chapter we shall see how this theoretical
possibility was also demonstrated’ . in the context of
neoclassical growth model s through the 1i1so—-morphic
mechanism of intertemporal "movements of capltal“l(savingsl
investments) caused by a tax on profits.

Harberger 's model was extended by Mieszkowski (1267)

to a very general analysis of differehtial tax incidence in

the stationary state; by McLure (1970, 1974, 1975) to the
analysis of interregional 1incidence, to incidence with a

monetary sector, tao expenditure incidence, to incidence

with factor immobility, etc. The model was also applied to.

the analysis of unionization in the distribution of 1ncome

(Johnsan and Mieszkowski, (1970); the property tax

(Mje§zkowski, 1972); tariffs (Mieszkowski, 1766) etc. This

model has Beepa very fruitful '1n neoclassical incidence

analysis of the stationary state. (See also more recent
-

developments of this model by: Anderson , and

Ballentine, 1976; Rallentine and Eris (1973)3 Roskamp

3
.
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(1977)3 Shoven and Whalley (1972), and others).

Harberger 's model, as mentionéd, is stationary; it
ignares grawth, capital formation and, in a certain sense;
savings. The introduction of these factors is the subject
of growth{ models of incidence, which will mainly occupy
us in this work. In the next section we shall describe in
detail the research done in this area. We shall be able to
obsqrvé that thé growth models of incidence presented in
the 1literature are mainly in the neéclassical tradition. ’
By models in the neqclassical tradition we shall understand
thase which assume two conditions: (1; full employment
growth attained by perfect price flexihility in all
markets; and (2 no independent ex-—ante (planned)
investment function, which implies that ex—ante iqvestment
1s equal to ex-ante savings. The models in this tradition
have also, in general, assumed that consumption results as

the outcome of i1ntertemporal utility maximization behaviour

by households, as is the case in "life cycle"” or "permanent
1ncome" model s. A qthlrd characteristic ot most
nenclagsical models, arising from this fact is, then, that
consumption depeﬁds’an e;peéted wealth or permanent 1ncome,
it ’is sensitive to the rate of interest, and 1t does not
depend on the functional distribution of 1ncome. The basic
neoclassical growth Pmodel, which we shall present 1later,
assumes this "life cycle" savings behaviour. But we shall

consider the +full employment® assumption as the most

important characteristic of neoclassical models. 1€ they

4
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do not have the life cycle savans assumptions, we shall -

still classify ﬁ:hem as neoclassical, although of & hybrid
type.

In what remains of this chaéter we shall study, in
section B, the literature on the incidence 1n qeoclassiéal
growth models. In section C, we shall study a case of

incidence 1n a neokeynesian model.

~ *

B. Incidence i1n Growth Models.

é .
The early application of growth models to the effects

of taxation were inspired by models such as those proposed
by Swan (1996) and Solow (1956). These models explicitly
used production functions which allowed variable

proportions as representations of technolagy . This device

combined with the assumptipn of flexible wages clearingethe

-~

labour market, allowed the models to reach stable full

employment paths. In our terminology they showed

neoclassical ~.behaviour (1). Sometime after, R. Sato
(1963) presented an anafysis, insp}red by these model; of
the time that it would take an econamy to adjust to a
change 1n an income tax (See also Kazuo Sato (lébé)).
Marian - Krzyzaniak presented a series of artd:les directly

inspired by Swan’s model , where he analysed the

e S et e e e s S it e i e i e i

-4

(1) Since for us it is given by full employment plus
no independent investment function, én& these models did

not have one. It is impartant to notice here that the

'
A



4

- . - TR v ke ey ———— ( cam

25

¥
o

incidence of a éeneral tax on profits (Krzyzaniak 1947),
and of a %}fferent1al tax on profits (Krzyzaniak 1968).
These two maodels used Cobb-Douglas production functions;
which 1mply an elasticity of factor substitution of o:é.
But Krzyzaniak (1970) also analysed the caonsequence of
other substitution hypotheses by i1ntroducing CES functions.
More recently, Feldstein (1974), Grieson (1979) and Gupta
(197&) have used more general formulations of the
production' function to analyse the iﬁcidence of taxes an
profits End on wages. Diamond (1970) has also used general
production functions, plus an explicit "life cycle" saving
function to analyse the differential incidence of a tax on
interest versus . a’ head tax. 'Fiﬁally, Ballentine (1978)
tried to analyse the incidence of the corporation.}ncome
tax in a growth model which is intended as a generalisation
of Harberger's (1942) static model.

A model which 15 quite rgpresentative aof this
nJgLIassical grawth vintage is that proposed by Feldstein
crucial assqmpt?bn of the above models is not so much the
variable propor&ions as the fast that, either implicitly or
explicitly, they assume that the marginal net product of
capital is always positive, regardless of how high thex
capital-labour ratio rises. If this assumption is not made,
evén with variable propaortions the growth path presegts

unstable behaviour of the Harrod type. This is <ery clearly

proven by Eisner (1958).
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(1974). Ne~ can use it as a basis for thé'exposition to

. '
follow, and mention the extensions and modifications which
the other models intraoduce upon this basic one.

Feldstein analyses the “balanced budget" and the
differential incidence of a profits tax in a growth model.

For his balanced budget analysis, Feldstein assumes that
the gavernment does no investment (savings) witb the Eax.

Feldstein’s basic model 1is constituted of seven
relations. First, a éroduction function, linearly
homogeneous, expressing output. per unit of &abour, Yy, as a
functio; ot capital per unit of labour, k:

y =% (k) ' (1a)
the next two are just the marginal produci condizions
expressing profit maxi;ization and pgrfect compeatition in
factor aéd product markets:

df/7/7dk=+F" =rn (1 + £r) . - ~ (1b)
rn is the net of tax rate of return to capitaly tr is the
tax on profits;

y — k £ = w; V (2)

w is the wage rate. The next relation expresses savin@g
per unit of labour as a combination of workers savings and
savings on capital:

s =sw W+ s5p rn k \ (3)
where sw is the rate of savings on wages, it is assumed to
be a function of the rate of interest: ' "

sw = sw ( rn ) ) ’ a)

sp , the rate of saving on profits, is alspo a function of -,

*

-".(
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the 'rate of interegt:
sp =sp ( rn ) : ‘ (5)

The last relation is the saéings investment equilibrium

condition for the steady-state:

/

s =n k ,(bk\\\
tice

where n is the rate of growth of the labour force. No
that, in this equation, it is éssumed‘that the government
does no savings. The model is complete now with those
seven relations 1n seven unknowns:
’ Yy ky Th 4, Wy S, SW , SP
This is ; natural rate of- growth model, and
-
investment in it is equal to whatever savings happen tao bes
there 1is no indépendent investment function. In the sense
we: defined before, the model 1s then in the neoclassical
(under;tézd. as full employment) tradition. The model is
though a hybrid one, because it does not use the bas?c
neociassicql consumption function, but rather one very
similar to a consumption function proposed by Kaldor (19
55-56) \Althuugh with savings propensities varying with the
rate D;‘ interest. Indeed, the madel is very similar to
Kaldor’'s : own model, which is in fact, also a '{ull
employment model. Combining equations (1), (2), (3) and
(), it is ‘possible to obtain an equation in terms of k and
exugénnus variables: |

‘nk=sl [ §f (k) -k £°3 +sk k £ ¢ 1+ tr ) (7a)

N

«

where

sl = sl [ £ (1 + ¢tr )—* ] = sl lk,tr) (7t

[ ] ]

Sy s
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and o

sk = sk [ £° (1 + tr )% 1 = sk(k,tr) o)
Feldstein uses the ‘system glveﬁ by (7a) to (7c) to stu&y
the gffECts aof varying the tax tr. He obtains expressions
for
d k /‘d try, drn/ d tr, dw /7 d tr , etc.
From these he derives an expression for thg balanced budge¥
incidence of the tax, tr.

He propaoses a measure af incidence of the profits tax
which is given bysthe following expression:

If = karn 7/ [ kdrn +Aw ] (8)
or, at the 1limit using the symbols d rn and d w for the
differentials of rn and w:

If=kdrn /L kdrn +dwl-=

kA rn/ d tr 3/ L kdrn/ d tr +dw dtr ] (9)
Notice \that Feldstein’'s measure, If, does not take the

' N\

drn k/ d tr = kdrn/ d tr + rn d k/ d tr

total change in profits:

10)
but only that part, k d rn/ d tr , which is due to the
change in the rate of return, rn . Feldstein reasons

~

that, since k =K /L changes  with the tax, cgntrary
to what happens in stationary state'(ur static) qu;ls, it
is not adéquate to use the total Epgngg on profits, since
tﬁe other part,of the change, rn d k/ d tr , corresponds
simply to a change in the timing of ccnsumptio# and brings

no net gain or loss of utility. This is based on the

assertion that "the net rate of return measures (to'a first

o AT IR G irrm s <o %~
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arder of approximation) the value of the individual ‘s time
! 7

7 preference.” With this premise, Feldstein gives a proof of

' the previaus statement. (1) ( A more detailed discussion of.

X7 this can be found in chapter VI ). .o
) . ' Having defined a measure of inciqence in the budget
L case, Feldstein 'gnes on to obtain an expression for this

measure when the tax on profits changes from tr to tr +

T

d tr. - . *

He ,pbtains:

® I+ =17/ 0[01 + Jaiiﬁﬁ (11)
: \ .
where : /
‘ . (1 + tr) Aw E1 + (1 —.Aw) (1 + Ek)
J = —— (12)
L
ﬁ Aw + Ek,1 - 1 '
. -
\‘A
- . 4 5 *

v

El , Ek are the elasticities of savings out ot wages and

+
: -

factor"substitutian; and AW is the share of wages in total

income. ' He asserts that,. for all plausible vaiues of the

. ¥ - "

parameters, J > O and therefare the profits tax is at least
W

partially.’ shifted towards :jgizg The above expression is

particularly senéitive to the rameter Ek,1; for example
£ ' : ‘ ’

% reducing Ek,1 from 1 to 2/3 would double J. Fegldstein
n 9 - . .

. o ' ana}jses several numerical cases; particularlg/;ne with

Ek,1 <. 1, fixed savings propensities (El = Ek = 0) and
with Aw = 2/3 3 if then Sk = 51 capital bears two thirds

o of "the burden; if instead Sk = 2 51 , capital only bears

’
-

out of(net profits, respectively; Ek,l1 is the elasticity of

ot A TR St e HAHS Wz &
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half of the burden, passing the other half on to wages.
Feldstein then concludes that, for realistic parameters,

-

there 'is a substantial shifting of the general tax on
profits; but he qu;lifies this donclusion, since the
magnitude of the effect is in part due to the fact that the
government does no investment (savings) with its- tax
revenue... "the trangfer of funds from the private-sectqr
to the government therefore decreases national savings and
reduces the capital ihtensity of production. This lowers
the real © wage and increases the gross rate of
return”.. (Feldstein, 1978). )
Therefore if a term for savings out of government revenuds
were introduced iﬁ equation (&) above s£;¥!1ng would be
less pronounced.

Feldstein (1974) also presents ‘a differential
an;Iysis of the ineidence of the profits tax which, he

'

states, "abstracts from the problem" of government savingg.
His conclusions asé that for the diffEfential incidence of
a brofits tax against a wage tax, and for reasonable values
of the paramegérs, 'the inciaence is 5ti11 <« "divided
between capital and labour, with capital bearing the larger
share but labour still bearing a significant portion".

Grieson (1975) has built a neoclassical model of
growth incidence similar i# most aspects to Feldstein';,
but he considers explicitly thq government budget equation

in a very simplified way; he assumes that the government

spends a constant proportion of the net national product
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and it has a margiﬁal propensity to save (s ), out af"ts,
tax revenues; he then arrives at a savings expression
slightly‘ more general than Feldstein’s and analyses the\
differential incidence of a péo#its rather than a wages
tax. He concentrates his analysis on somewhat different
problems, such as that of the optimum level of taxation.
Krzyzaniak (1967) offers a madel which is essentially

similar to Feldstein’s, just examined. Inspired by the

growth model proposed by Swan ‘1956), he uses, instead of

equation (1) above, a Cobb-Douglas production function with

[y

Hicks—Neutral technical progress, :
g=y = exp (R" t) k -» BN (1c)

where b is the labaur elasticity of produttion and R° is

the rate o;‘growth of Hicks-neutral technical progress. He ,

[ k
also assumes full employment gfowth, all’éovernment income

consumed (in his words ‘"wasted"), hence no government

savings, and a private., savings function as-follows (in our
-

notation ) :
s=Cwh (1 -8 rn k1 sy + © rn k 3 or .
s=wsy+[ (1 -0 sy+01lrk . (13)

-

where w, rn and k are as before, wages, net of tax profit

rate and capital. © is the proportion of profits HEE:jned
1]

(and saved) by enterprises; and sy 1is the savings
N . .
propensity of households. Recause of the explicit

consideration of retained earnigs, this savings hypothesis
[ M l

is not totally similar to the basic neoclassical savings
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'

hypothesis; the expression after the second equality in

(13) suggests again a certain simjlarity to Feldstein’'s

" essentially Kaldorian consumption function (3) above.

4
Hence, the two models are, as stated, essentially similar

to the neoclassical hybrid type.

-
v

Krzyzaniak (1970) later generalized this wmodel to
introduce the possibility of factor substitution in
production, by using a CES production function rather than
the Cobb-Douglas. Again this model is-essentially ;imilar
to Feldstein’s. One difference of form in Krzyzaniak's

analysis is that he examines sizeable, rather than

infinitesimal, _changes in taxes and he uses a measure’ of

?

incidence inspired by Dalton, which defines the tax burden
P .

as "tax induced losses to real income of persons", but

these do not affect the final content and the co&clusions
of his analygis. The conclusions are essentially 5i$ilar
to those attained bysFeldstein.

Gupta (1974) proposed an analysis of incidence uhich
departs moere importantly +from that by Feldstein. He

abserved that. Feldstein‘'s model uses a Kaldorian savinaﬁ

.function, (kaldor, 19546;-alsac 1957 and 1972) based on the

)

concept of "two classes of income". Gupta replaced this
function by a "generalized version" of Fasinetti’'s (19&2)
saving function based oﬁ the concépt of two distinct
socioeconomic classes. He then réformulated Feldstein's
model with the modification:

n kw = sww [ 0 k ) - k £°C k ) ] + spw rn kw (14)
& Ve

.
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Jn = sﬁc rn\“ ’ - (15)

rn (1 +tr) =€°C k) (16) ©
sww t is the workers saving propensity out of wages; and
spw : their saving praopensity out of profits. (1)
spc : 1is the capitalists saving properesity out of profits.
Equation%;l (14) and (15) replace equation (74) in -
Feldstein's model above. If workers’ savings are small
enough, so that.'.. k > kw-, the model will tend towards a
Pa;inetti steady state. In this case, Gupta shows ,rn is
independent of the tax tr and the tax is shifted 100% to
wages. Gﬁpta shows that this is true e;en when the savings
propensities are functions of rn . But Gupta - fails to show
that if the workers’ saviﬁgs p;opensities out of profits
and of wages are " equal and if, additionally,
SpW = sWww > (1 - Aw) sc the system tends towards an
equilibrium where workers own all the c;pital. In this
"Dual~Pasinetti" Eqﬁilibr{pm (2)
.equation (15) does'not hald anymore and is replaced by: ' ) .

fC k) /7 k=n/ sw (15a) ) .

where:

. - . ( s

) (1) Gupta uses two savings propensities for workers, .
spw and sww} hénce his statement that equation (14) ia
based on a generalized version of Pasinetti’'s saving .

function.

. o

K2) See Samuelson and Modigliani (19b46a, 1966b ). Theyl

call this equilibrium "anti-Pasinetti” equilibrium . ,
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SW = SWW = SpW . (17)
'
the ‘system formed by (14), (15a), (16) and (17) has also a
recursive solgtion. In fact equation (21a) corresponds to
a model like Solow‘s‘:1956) one sector neoclassiqal model.
Notice that equation (15a) can be lso}ved for the
equilibrium value of k as a function, #1 of n and sw:

k# = 61 ( n, sW ) (18)

By marginal productivity, the wage rate w is:

w=4+F( k) -k £ k) -
"hence in equifibrium . ’ .
wht = f(d1) - £°(d81) = 82 ( n,sw ) ‘ (19)

and from (18) and (16):
FRE = £° 617/ (1 + tr) = 83 (n,sw) / (1 + tr)  (20)

7Hence Feldstein’'s incidence meifure would be:

~ k#* d rn% / d tr - &3 k (1 + tr )=
If§ = - = -
k¥ drn¥% / d tr + d wn® /7 d tr - @83 k (1 + tr )™=
L
= 1.0

This simply reflects the #as} that the net of tax rate of
raeturn falls ”whereas the wage rate stays the same,
therefore the tax is fully borne by profits, contrary to
Gupta’'s Pasinetti casej; paradoxicall;, though, the tax is
also fully borne by workers who are the only capital owners
in this dual economy!

Another model in the same vein of Feldstein’s model,
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and antedating it, 1s given in Diamond’'s (1970) analysis of
the incidence of a tax on interest income combined with a
lump sum subsidy to savers which leaves the government
budget unchanged. biamnnd séudies a neoclassical economy
with perfectly flexible wages and profits; production
represented by a cuns{aht returns to scale production
function, the labour force growing at the rate 100 n% petf
year; investment is whatever savings permit it to be. In
the above circumstances competition assures that tﬁe
economy can attain, gnd stay on, a full employment path.

The special chaFacteristic of Diamond’'s model is that
it analyses explicitly savings as a process'of maximization
of intertemporal utility, in a ‘sort of "life c&cle" model .’
The model is then a neoclassical basic model-in the sense
defined above. By assuming, in a two period framewan,
that both present and future consdmption are "normal
goods", he 1s able to show that an increase in a tax on
interest, accompanied by an increase in a lump sum subsaidy,
increases the optimal consumption of the first pe?xod and
hence decreases savings (Diémond, 1970, pp. 212-215). From
here on it 15 easy to see how Diamond's model yields
conclusions s1milar to Feldstein ' s. Since ‘savings
decrease, 1in the steady state, capital per dni‘{ labour\‘f
will decrease; therefore since profit maximizing is
assumed, the wage-gross of tax rental ratio will decrease.

i

Hence, Diamond (1970, p.Z224) can conclude: "Investigsxion

of a simple ' competitive model has shown that the
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differéntial incidence of an interest income rather than a
lump sum tax raises the gross of tax interest rate and
lowers the wage." ODbviously the degreekdf movement in the
relatigs wage/gréss profit ratio depénd on the shape of the
prod;cgion function, particularly oﬁ the elasticity of
substitu;ion. ,The model gives "conclusions similar to
Feidstein's, that -.in a grdwth model a tax on interest
income is at least partially shifted because savings and
the capital intensity of the economy are decreaged. The
differences of the two models aré less important £h;n this
common feature arising from their basic neoclassical
characterist;cs. So the fact that the one uses a Kaldorian
savingé function whereas the other uses some sort of one
class life cyclg savings is noé an essential difference.
Indeed the aésumption of "normality" of present and future
consumption made by Diamond implies that‘the elasticity of
savings vis—a-vis the net rate of interest is at least
positive, which is also what is implicitlly assumed by
Feldstein. (1)

Another wvery imporfént ;spect of the incidence models

treated in the 1literature is the analysis of the time it

takes a neoclassical econamy to adjust to a change in a

‘tax on profits, This problem was treated originally by

/ . }
Ryuzo Sito (1963); his canclusions were later generalized

y -’
P

——————————— . — —— e l’
K

(1) Diamond’'s model is mathematically more

sophisticated and treats explicitly {he transient states

vt T e
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and modified by Kazuo Sato (1964).

Ryuzo Sato uses a naocla?sic;l qddel with a CobJ[.
Douglas production function having Hicks—Neutral technical
progress, very similar to the mode-l ‘later used by
Krzyzaniak (1967), which was presented above. . Hence the
production function is, in our notation, like eguatinn
(1a):
q =y =exp(R’ t ) k*~® (1a)
and by marginal prd&uctivity:

rn (1 + tr) = (1 - b) q /7 k (21a)
and )

w=Dbag ’ (21b)
Hence the savi;gs equation (13) can bg written:

s = {syb+[(1-b) /7 (1 + tr)] (1 - ©) sy + © } q
= sa q ‘ ) (22a)
with

sa = sal tr; b,.e, sy ) =sa ( tr ) |
Hence equation (&) can be rewritten;

s =sa gq=nk (Ga)
Define the output capital ratio Bt as:

;3= Q/K=q/k
Then (la) can be rewritten:

e ot o i . . s e o e S S A A e i e . s i i . e B i

(out of the steady state) ; but its sophistication is to a

certaih point a drawback because it somehaw "hides" the

[

results. Also Feldstein’s formhkatinn is more flexible and

can yield more empirically testable propositions .

A A
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B = exp(R~’ t) k—* . (23)
Take lagarithms of (23) differentiate with respect to time
and replace d K 7 d t =d (kL) 7 d ¢t ) ‘
(L = Labeur) by sa.g.L, from (&a), to obtain

d&/dt=0blL(R /b+n ) - sa 8=2] ~(24)

with dff #/ d t, the time derivative of %. This is a

Bernoulli differential equation whose integration gives

B o= : (25)

b{sa+Bexp [ —-(R" +bn) t1?3

where B is a constant of integration. K
Using formula (25), R. Sato derives an expression for

the time, TR, that it would take the variable & to get

to x4 of its final steady state value when the tax tr

changes from tr{0) to tr(l). This expressipn is:

-

Y

In { 1 + s(tr(0)) x /7 [ s(tr(1)) (1 - x) 11}

TRIX) = ——me o - (26)

where S(tr (0)) and S(trkl)) are the savings proportion out

of“national income obtained when the tax rates are tr(0)

and tr (1) respectively. R. Sato also discusses verbally.

the adjustment period which would result from dropping the

Bl - i T
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Caobb-Douglas assumption and using a more general production
function. He arrives at the conclusion that:"it is 5afe‘io
say that the larger (the elasticity of techn?g@l
substitution) the sharter the adjustment\period“ (R.
Sato, 1963, p. 21, n. 2). He finally Calcu[aiés the time
of adjustment which would be Dbt;ined' with realistic
'parameters: 1.3Z for the rate of technical progress  63%
for the share of labour, b; 1.5% for the rate of growth of
the labour force, n; 17%Z for an initial proportionate tax
rate on inco&e, which, with his hypothesis on the éhap: 5?
the saving fuﬁction, givss l5(17) = 11.64%. When the tax
rate is increased to 18% the savings rate becomes
$(18) = 12.54%. He thus obtains that ¥ar a 10% adjustment
four years must pass; for a 507Z adjustment thirty years.
For a 707 adjustment fifty years and for a 90% adjustment,
one hundred years. These are very long periods; they would
be even longer for Ek,1 <1; although for a higher rate of
population érnwth or of ' technical progress they would
shorten substantially. (1)
Kazuo 8Sato (1966) maodified Ryzdo Sato’'s model by
introducing embodied technical progress in a model where

gross investment is a constant fraction of gross output;

(1) For example the elasticity of tx with respect to n
is-n/ (n + bh); and that of his -b h / (n +b h) 3 so
if n passes from 1.5%1 to 3.0%Z the times of adjustment above

will be reduced by 60%3jthat is a S5S0Z adjustment will be

]
— -
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and where capital goods differ in technical efficiency
according to their vinptages, and have a rate of
"radioactive" decay (depreciations of 100 % per Jﬁ?t.of
time. The rate of increase in the technical efficiency of
capital goods is given by u. With Ehese modifications the
relation between the t;me of adjustment in Ryuzo Bato's
’
lmodel, TR, and th;t“in Kazuo Sato’s, TK, would be, in or
notation, ‘and assuming that 1 - b, uhicﬁ represents the
capital share, is ap;roxiﬁgﬂely the same wﬁen measured net

«

and gross of depreciation:

‘ ,
TR(x) /7 TK(x) = (R*" + bn) 7/ [R° + b(n + d) + ul (27)

We can see that the two times of adjustment differ only in

the addition of a rate of depreciation d and the rate of

embodi ed technical progress u. Indeed assuming no

depreciation of capital as is done in Ryuzo Sato’s
/

madel the only difference is the addition of u :

technis:l progress behaves as if it increased neutrally by
100 (n + u) % per year in Kazuo Sato’'s model, whereas in
Ryuzo Sato’'s, it increases at 100n %Z per year. Kazuo
Sato’'s carrection boils down to using a higher value for
the technical progress parameter and taking account of the

acceleration caused to he process by depreciation. I¥f,

obtained in 12 years and a 70% one in 20 years; similarly,
if h doubles from 1.5% to 3.0Z, a 507 adjustment will be

obtained in 18 years apd a 70%Z one in 30 years.

’

\\\f' "
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with Kazuo Sato, we accept values +or the embodied
technical progress g@f between 0 and &%, say 3Z, and for the

depreciation rate of 8%, the values calculated by Ryuzo

P ,
’ ' Sato with all his other parameters will be reduced in the
proportion:
TR(x) 7/ TK((x) = .23 .

that is to say, theAiimes of adjustment would be one fifth
of those given by Ryuio Sato. Even assuming a zero percent
rate of increase in ‘he efficiency of embodied capital,u ,
but keeping the depreciation at 8%, we would obtain:
TR(x) / TK(x) = .32

a time of adijustment oﬁg third that given by Ryuzo 5ato.
So a more realistic caICQigtion of the time éf adjyustment
to S07 of final value wouiq‘be= between 6 and 10 years;
for 70% of final value: 10 to 17 years; and for 90% of
final value: 20 ta 36‘years.'1The above figures do indeed
have empirical. Lelevance. Kézuo Sato shows that his
result, concerning the rat;i of depreciation, hinges
crucially qun'/his assumptiuq:’that graoss investment is
proportional to gross Dutput.; He shows that if, instead,
it is assumed that net investmént is proportional to output

(gross or net), that is to say, depreciation is

' automatically replaced, and ff additionally u is assumed to

\ .
be zero the model ‘reduces’ to that of Ryuzo Bato.
. . \ . ! - -
\ Obviously, the assumption of automatic replacement is less
‘ “ . -
realistic than the other. The shorter adjustment times are

indeed, more realistic.
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So far, we have examined the one sector growth models.

But incidence' has also been treated in two sector growth
models by Krzyzaniak (1968) and by Ballentine (1978). Let

us look very briefly at those maodels. In particular let us

examine what they add to the conclusions of the dne sectar

models. The two sector models are built with the intention

of obtaining a better representation of the effects of the

corporation income tax. As is well knowﬁ, this tax, at

least. in the United States and Canada, is not "general” but

-
-

“partial®. That is to say, it only covers the part of the

' e

profits created in the economy which accrue to incorporated

firms. Non-incorporated firms have their profit income

- taxed at a lower rate, and it is this differential between

the two taxes which corresponds to the partial tax on
corpprations in ﬁarberger's static mode}. In the same
way, Krzyzaniak 21968) introduces in a growth model "a la
Swan" two sectors, one incorparated and whose profits are
taxed, and the other non—incorporated aﬁd with ungaxed
profits. There are now two p}oduction functibns. One for
the corporate sectpr= I

-

@1 = exp(R1° t ) Kil=t Lib1 “ " (28)

and a second for the non-corporate:

@2 = exp(R2° t ) K2Za= | 20= (29

where @i , Ki ¢ Li are respgctivuly,‘xqtal praduct,

-
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capit@i 'éﬁd labqr and Ri’ is the rate of Harrod Neutral
' )
Technical Progress in sector 4 (i = 1,2)3 the two products

of these sectors are now assumed to be different; hence the

’

"quantities produced of each cannot be addedy instead

. <
Krzyzaniak vaggregates them by using an index number

<r

formula: . {//
-~

Ve = aim @2is-e ' (30)
whereg® R is an index to représent the total product of the
economy ("national product”). ®Next, Krzyzaniak assumes

that both capital and labour are homogeneous (the same

" assugption -is made by Harberger (1962)); they can then be

added to obtain the total capital stock, K, and total
1 abour, L. He studies. what he calls “momentary
equilibrium";it could also be called JEE_ "Harberger

efféct“. Tﬁis effect can be described by considering the

«

following problem: MWhat happens to prodgction, pro?its,

’

wages, etc., when after the imposition of the profits tax

L]
4capital moves from the corporate to the unincorporated

sector in such a way as to equalize the net of tax rate of

return among these sectors? In other words what are the Qi

Ki , Li , and the marginal produéts which satisfys

i 4

[}
A}

- (1 -tr) 3R/ IKl =@/ JK2 (31)

. A

and
20/ gLl = 3@/ 3 L2 ' (32)
[ 4

-



where tr is the "differential" or ”part{ll“ tax on profits
(on unincorporated businesse‘i; Using the three relations

above he shows that @ can b '(epreégntnd by an aggregate.

{
production function:

\t e
Q@ = utr MO exp(R* t ) K= Lo v : (33)/

al + (1-m) a2

L]
]
3

b= mbl + (1—-m) b2

R'=mR1° <+ (1-m) R2°
~

(1 - tr)m=* /7 (1 - al tr)=

c
rt
3

]

and MO is a constant which depends on the ai‘'s , the bi‘s
and on ; y (1 = 1,2), but not on the tax tr. The other
aggregateL‘equatxons can now.be written in exactiy the same
way as:i * Krzyzaniak's (19@7) one sector model. Hence from
here on, the model reduces to the one sector madel aqd its
.

c?nclusionsl as to the incidence of the partial profits tax
are the same as thoée for the}general profits tax, éxcept
for the term utr;< this term represents the "Harberger
effects" assumed .by Krzyzaniak to occur in the "medium
run”. The long run effects examined in the previous model
are now multiplied by (utr) :47”\§_ t

It can then be canclqyed éhaé, in Krzyzaniak's model,
the effects of the differential tax in the long ruw‘;rc

separable into two. First, the 'effccts caused by the

initial differential introdqud by the tax between the
. (

v

..
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corporate and the non corporate sector rate of return;
second, the effects caused by the tax acting as if it were
general, on the growth relations of the model. Krzyzaniak
cancludes in this model that for realistic values of the

.

parameters, the "Harberger'" or medium run incidence is very
similar to that obtained by Harberger in his own model

(this is shown by a value of utr around 1.0):

v

the tax -"is baorne slightly more éhﬂn 100% by profits; the
differences in inc;dence - measure stem from the fact that
Harberger excluded excess burden from his measure (50°Ais
value is 1.0 exactly; Harberger shows that the use of a
Cabb—-Douglass production function implies that’the tax is
exactly borne by praofits). Asu for the long term, the
contlusions of tﬁe one se;tor model are obtained again, but
‘the shifting of the profits tax is somewhat greater
(since it is compounded by a function. of utr). In
conclusion, it "can be said that the consideration of two

sectors in Krzyzaniak's model adds very 1little to the

results given by the one sector growth model.

Ballentine (1978) also attagked the'praoblem of the

incidence of the tax in a two sector neoclassical growth

model . Contrary to Krzyzaniak, he uses general forms for

the productiod function; he identifies the non-corporate
t

sector with the sector ‘which  produces only consumption

goods, the corporate sector on the other hand produces a

good X, which cap be either invested or consumed. Another

G
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very impo}tant difference with Krzyzaniakﬁis his assumption
about the behavgour of the government. Ballentine assumes
th;t the government saves as much as ‘the private sector
whereas Krzyzaniak assumed that the government spénds all
its revenues in éuns&ﬁption. Ballentine’'s model, as
Harberger's indeed, ‘aQBids the bias that this causes in
Krzyzaniak’'s moqgl, which showed exaggeratea “qfficiency"
effects \(excéss burdeﬁ). . Since Ballentine also assumes
that in ;he private sector workers and capitalists have the
same saving propensities, the effects of his assumpt{an on
government behaviour‘ is that savings are a proportion of
national income, which depends only on the raterof interest
but not on the distribution of income among government and

private sector, nor within the private sector. These are

the most important differences between Krzyzaniak’'s model
L]

and Ballentine’s. Bal{entine obtains expressions for a
"momentary" ‘and for a long run equilibrium in his model.
The +armer 1s obtained by assuming instantaneous

adjustments to any disturbances, such as taxes, with tota!
féctor suppligs (capital and labour) given exogenously at a
constant "instantaneous" level ( Batra and Casas (1971));
the latter, as is known, ?btains when capital is allowed to:
grow by the accumulation of net investﬁgnt. Ballentine does
not present in the article the full procedure whereby he

arrives at the equilibrium expressions.
. ,

)

He concludes that, although in the “momantary

\
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equilibrium” (quite similar to Hargerger's cxpresgion), the
tax fs mostly Ha’ne by profits, fqr "reasonable” values of
the parameters (those used by Ha;bergér with snmé
modi%ications), in the 1long term the tax is shifted
substantially. The shifting is the greater; the smaller
are the technical elasticities of substitution, and the
greater is the interest eiasticity of 55vings. Even for
constaét saving propensities (which i= the assumpﬁtion used
by Harberger) the tax is slightly shifted in the steady
state growth as compared with the static Harberger's
résults. Again, these conclusions do . nat differ
substantially from those obtained.by Feldstein, Krzyzaniak,
Gupta, Diamond and the others in their simpler one sector

models. . .

c. The Neokeynesian Models and Incidence.

All models of incidence in the previous section are
primarily neoclassical. They assume full employment
érowth, and do not éssume independent investment behaviour
as it would be represented by an ex—ante investment
function. The literature does not seem to present any
growth model of incidence which does not bhave these
neoclassical characteristics. But there are several

outstanding short run models' which treat incidence in the

nqp—neoclaésical framework. These are the models of

» ¢
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Kalecki (1937 and of Asimakopoulos and Burbidge (1974)
which can be considered in the neﬁkeynesian gradition (see
also Burbidge (1975, 1976) and Asimakopoulos (1975) ). They
introduce ex-ante iqvestment.as an independent vqgiable and
allaw for the exisfence of unembloyment.

A very simﬁlified version of Asimakopouleos and
Burbidge (1974) model (with only a profit tax) canybe
Fepresented by‘ a mgcro—econumic system of equations as
follows. Denominate (&, as total real output in. the
economy; L = tétal level of employment; a: average output
per man (assume 1t constént); - w0 1 money wage (assumed
constant); m = ‘a mark—up coefficient (average markup on
prime (or variable) casts); p: factor cost price of

putput; C : total real private consumption: I : total real

pl anned grass investment; 6 : total real government
expendi tures; A : total profit bill in money t?rms: S:
total grass money savings;‘tr = profits tax; (1— ©) :

proportion of profits paid out to rentiers (Distribution
ratio); sr : ratio of sgvings to distributed profits for
renéiers. Thé system 1s then:
A production equation
| R =al ‘ 3 L <L < Lf | (33
where Lf 1is total iabor force and‘L is total level of
employment:at normal plant capacity.
A mark—up equation representing pricing:

p=(1+m wo/a ) (348)

The consumption investment identity and the wage profit
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identity of national accounts:

@=C+1+ 6 , | (35
pQ=wOL+Hf , i » (34)
The behavioural savings'//expressxon: Savings are a
consequence of retained piofits e and a' parametric

savings propensity of rentiers sr (Notice a very important
assumption: *ho sav1ﬁgs out of wages):

S =(1 - tf) [ + sr(1 - 01 M (37)

The savings-investment relation and the Government Budget

g

equation (in this simplified version, a Balanced Budget):
s.;pl ’ , : (38)

p G = tr.h (3N
Finally, two more rel;fxons are needed to close the model .
The {irst/,is taken by Asimakopoulusi and Burbidge from
Kalecki’'s (1937) theory and constitutes a very important
element in their model: they assume that in téé‘short run
gross‘r%rivate planned (ex—ante) investﬁent is given and
fixed.

I = I0 = constant (40)

The last closure relation can be given in several ways; two

gf, those ways are as follows. A first, competitive way,

,siWEere they assume that aggregate demand is High,enaugh to

cover inarginal (avgrage variable) costs 1in-all plantg;
therefore these produce at capacity and‘employment is fixed
by the available plant; assuming additionally that full
capacity qf plant is just enough to give +full e;pluyggnt,

L =L , the models clnsetwith:\

-

-
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L =L+ (41)
In the téécchd way, the nnn—competitive,)the above full
employment equation is replaced by an equation assuming
that there ;s an exogenously given mark—up:

m=ma . E (42)
This procedure Qg justified by reference to a érice lpader
model of o}igopolg (Asimaknpuulos and Burbidge,‘1974, P-

271;see also Asimakopoulos, 1975); in this second case

A

employment, L, ' becomes an 'endogenos variabie and -its

equilibrium value will in general be different frdh the

full employment value Lf.

Now we can deduce the incidence of the profit tax from
this model. From the saving equation (38) the savings-
investment equality (38) and the given investment (equation

-

40) 40llows the equation:

p (1 —tr) [ + (1 - 6) srl] (1 - tr) sp

where we have renamed [@ + (1 — 6) srl] = sp : the average Y

" propensity to save out of profits.

This equation shows real profits ff / p as a function
of the profits tax and the given propensity to save out of

profits sp . It is a remarkable result because it shows

Vauk
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that in th;s model the real profit bill depends only on thé
three relations used above toa obtain equation (43). In
3 : -
particular, real profits do not depend on the conditions of
prnductiqn, nor on the grfcing cofiditions (caompetitive or
non—compefitive), nor or the existence or not of full
emplu}mént. )
Notice that equation (43) implies that if the tax rate
tr. is increased then real préfits will increase; indeed
the derivative of real profits with respect to the tax rate
is: .

(N /p) / tr=10/7TC0(1 ~ tr)= gpl =

(Fh /7 p) 7 ¢1 —tr) > O

Not}ce‘ also that profits will grow if the propensity to

-~ -
e

save out of profits sp .falls. This is indeed Keynes's
"widow’'s cruse™.

This model presents a very striking contrast to the
neoclassical short run one sector .model. ’ In the

neoclassical model a tax on profits is fully borne by

profits in the short run. In this neokeynesian model the

profits tax is fully shifted.

The possibility of full short.run shifting in this
model is a consequence of two assumptions: The treatment
of planned investment as exogenous in the short run, and
the treatment of savings as dependent only on profits.

These two conditions determine the short term distribution

‘of jincome, by fixing the level of real profits; then "the
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real wage rate také; the value that is consistent with this
level of prafiis. oIt:is determiﬁed by the conditions in
the commodity market" (Asimakdpoulos and Burbidge, 1974, p.
279) . In  the neoclassical model, by contrast, the wage

rate issdetermined in the labour market in such a way as to

-

. assure equilibrium of supply and demand for 1labour at ‘full

employment. ‘
. - L]
Asimakopoulos and Burbidge use what can be considered

a classical savings fﬂnction; all savings come from

profits, workers -dp not save at ali. This was the same
\

assumption made by Kalecki in his minal, (1937) article.

It is responsible for the fact that their model shows full

N -y

shaort run i»i{ting. If it is dropped, and their classical

savings function is replaced by a Kaldorian savings
function. with an extra term for savings out of wages ( sw
wQd L ), the model becomes substantially more complicated
and 1interdependent. Préfit taxes will not be fully

shifted anymore; but it 1s possible to show that there will
st111l be partial shifting ( This can be seen for example
in annex 1 to chapter III). The model is therefore still
different +fraom the léeoclassxcal shart run model which
implies zero shifting when there is profit maximization.
The most important lesson to be drawn from: the
neokeynesian short run modell examined is that total or
partial shifting of a profits tax in the short run can
occury even if the economy is cbmpetitive and there is full

emplayment. We shall come back ta this point when we

g
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examine the empiricni studies of incidence, which is the

subject of the following chapter.
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CHAPTER 111

/
¢

THE EMPIRICAL STUDIES OF INCIDENCE

/ : ~

A—- Introduction

Most empirical studies of incidgpce have cnncengrayed
on the problem of short run shifting:l of #he studies to be
reviewed, only three out of sixteen deal directly with

«‘ long run incidence, and all three have been written
before Krzyzéniak and Musgrave'’'s (1964) work on the short

.

run shifting of the Corporation. Income tax.

AT &l > -

Our empiricqi .research will concentrate on long run
incidence. Strictly speaking, a review of previous work

would deal with those three articles and leave the rest

aut. But some of the aspects touched on by the shart run .

i
@
%
x
o

> ' N
shifting literature are relevant to the long run, since, as

we shall see , they both stem from some underlying
[ 4
' distribution theory. ‘

"

In section B, we shall briefly present the long run

studies. _In section C, we shall introduce the short run

W . ,_-/ 4 - . , )
€

o

g
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studies and the controversies surrounding tﬁem. We shall.

in particular observe that most of these studies have -been
presented from a microeconomic viewpoint: the theory of
the firm. Macroeconomic considerations have entered the

picture only indirectly if at all, as uneasy grafts onto

essentially partial equilibrium models.

B) The long run studies.

These were the studies made by Lerner and
Hepdricksen, Adelman, and Zellner's comments on the latter,
which used simple techniqqes to discuss the evidence
available. Adelman arrived at Bhéjﬂconclusion that the
corporation income tax was borne by capital in the long
term, by examining the share of profits gross of taxes on
all income originated in corporations. He compared the
average share ‘in the pre-depression years 1922-29 RL3%L)
with the average share in the poast war period 1946—-1935
(23.2%) and concluded-on no—-shifting in the face of thear
constancy. Zellner criticized this conclusion as "ill
founded"” beca;se the framework of statistical analysis used
by Adelman was defective, since he did not control\for
other possible factors which affected the tax in the long
run. He also showed how th; use of rates of return inste;d
of incgme shares pointed towards long run shif}ing. For
these reasons hé deemed the evidence to be inconclusive.

In their very interesting analysis, Lerner and

Hendricksen (1956) discussed botWh short run and long run

! )

»
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~ incidence. In the short run they used a cross section of
manufacturing industries classified into ten sectors. They

examined the instances whtha change in tax rate had been

3 [}

accnmggniéd in “each of the sectars by a changie in the
(after tax) rate of return,on total investment in the same
direction, or in apposite direction, or by no change at
all, for each year begween 1928 and 1952. They concluded
that thé' uveraif evidence was not consistent with the
hypothesis that a cqﬂngel in the corporgteqin:ome tax is
completely passed on /;n the short +un; it would be at
least partially absorbed by corporate capital. In the loné
run though, éhey found that, in spite of trends which
bfought tax rates +from a level of 9% to pne of &43%Z the
trend of the rate of return after tax was constanf. This
’

can be interpreted as eyidencé of long run shiftfng. The

authors try to relate the constancy of the rate ufﬂrethn

to long term forces like technical innovations, large
. o

increases in capacity utilization during World War {I and

v P

after, and illusory effects of inflation. ?hey,cunclude

.

recognizing the need to pursue the matter both at empirical
and theoretical levels and with a warning against
concentrating on the analysis of short run (single year)

»

effects only. -

o) The short run studies.
&

s
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If the evidence of the simple long run studies is
M ’

-~ >
-

inconclusive, the situation is not any better when we
examine the short run studies with their more elaborate
econometric methods. Most of these studies deal with the
tax on co;porate profit income. ‘J
These studies can be classif;ed according to two
criteria. | The first criterion is the stand they take vis-—
a-vis shiféﬁng... The -sécon& criterion il\the method or
model used.
‘According to the first criterion, we fran divide the
\‘ffgg;éé as those which claim to be consistent with no
Shiftiﬁg of the tax; those which claim to be consistent
, .with thfting, and éhose which are inconclusive. Of the
,thirtéen short run studies we shall examine, there are six
studies which claim to b4 consistent with short run
shifting. These are’ Krzyjﬁhiak and Mdéa}ave's (1963)
study, tﬁe mos£ prominent; those inspired by their

methodology: Sﬁencer's (1969) Canadian study ang Roskamp's

. ” (1965) German one; the two. cross section ;tudxes of

Q‘fﬂ(jlpatrick (1946) and Levesque (I?ﬁS); and Dusansky’'s

“(1972) study.
"b‘
On the other hand, there are five studies which claim

to be consistent with very little or no short run shifting.
/ These are Hall (19?’), Turek (1970), Oakland (1972) and
"two studies by Gardon (13?“ 1968). The three studies

which are not conclusive arose all as corrections to

1l

Krzyzaqiak and‘ Musgrave's study. Thcy’arc those of Goode

*
¥

. 8 | ‘
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{(1964), Slitor (1964), and Cragg, Harbergr and Mieszkawski
(1967). In fact, what these latter studies say is that .the

Krzyzaniak and Musgrave model is very sensitive to changes

4

.

in speci¥ication 'and to the introduction of "pressure"
variables to capture the econamic cycle;-if th;se variables
are introduced the models do not support\the sﬁiftin;
hybothesis. In a cergain sense’ then, they can be
interpreted as inconsistent with shifting.

Ac!brding to the sgcond‘cr1ter10n——the method or model
they use —- the studies can be classified into three broad

categories. First, thase which use a regression with the

profit rate as the endogenous variable to be explained, the
LA

tax rate or same other unit tax indicator as the principal

explanatory variable and some other explanatary variables

v

" as controls. These models do not explicitly assume profit

maximization (i.e. marginal = productivity). ~“In this
category are the models by "Krzyzaniak and Musgrave,
Spencer, Roskamp, Goode, Dusansky, Gordon, and Slitor,

Craqg, HaYberger and Mieszkowski. :Krzyzaniak and Musgrave,

and relate odels, also claim to be reduced forms of “very

generél" macroecanamic models.
A second category is constituted by thuse.models

which, in contrast to Krzyzaniak and Musgrave (1964), are

.explicitly based on an assumption of the long run validity

of profit maximization. These studies do not explicitly

specify a complete model of the economy. Therefore they do

not test directly the validity of the neoclassical theory -
L

“

.

A
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. of distribtuion (that is, they do not explicitly assume a
natural rate of employment), although they seem to be

implicitly based on it. The models in this category are

%

those of Hall, Turek and Oakland. .

A final‘ catégory is constituted by the two cross

section studies of Kilpatrick and Levesgque, which are based

on the analysis of cnncehtration ratios and their relation

4

to\shifting.

/- ’ We shall use this second classification in the

discussion to follow.

The models which use a regression of the rate of

; profit against the tax rate or another tax indg‘:far as

g‘«. [T

principal explanatory variable can be expressed -in the
following form:
rg. = f(Z; X1, 82...Xn) (1)
rg =T / kp K}
where rg is the real rate of pfofits; N are profit in
money ,terms; p‘is a price index, K is the‘capital stocf; Zz
is either the t;x rate:

I=2¢tr=Tr / N .

'w where Tr is the total tawbill,
. or. another tax influence indicator, such as, for exahpla.
taxes pér unit of capital. Thd‘Xi (i =1, 2...n) are other
explanatory "' variables. ihe justification of this model is

v

some behavioural hypothesis on the way the firm will ruac%

to taxes. For example Krzyzaniak and Musgrave justify one

of their models (model "A") by the assumption that

P

e TR T & B R AT
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"..s the firm adjusts itself mo as to incrnaseigha
gross rate of return sufficiently as to recoup a given
fraction ‘of the negative rate ;f return (defined as
the ratio of tax liability Tr to capital) suffered
from the tax". Krzyzaniak and Musgrave 1944, PP. §5—
36). '

Most models’ which correspond to equation (1) assume
linearity. They can therefore be written in the +orm:

rg = al Z + at X1~+'... + ai Xi +... t+ u
where u is a stochastic error term.

The first and best known model of .this group is that
of Krzyzaniak and Musgrave (1964). They propose two
models, "A" and "B". In model A, the tax variable Z would
be taxes\pgr unit of capital: Z = Tr/K .(the "negative rate
of return”). In their model "B", the tax variable Z is
given by the tax rate: Z = tr = Tr / M.

Mu;grave and krzyzaniak add other variasles tu_ﬁheir
"core" éude}s A and B, to try to control for effects other
tpan those caused by the tax changes on the rate of return.

They justify the introduction of the other‘variables Qith a

. . very general macroetonomic model. (Krzyzahiak and Musgrave

1964, pp. 35-36) From their macro model they arrive at the
conclusion that a reduced form expression for the gross of
tax rate of return would contain along with the tax rate Z,
other exogenous aor lagged endngénéus variables. These are,
after dropping those which broved not to be very

significant: the capital stock at the baginning'of the
' }

A e
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pe;iod K(t—-1)3 government expenditures G the lagged
;hange in consumption expenditu?es in money terms C(t-1);
+ the 1lagged ratio of inventories to sales V(t-1) and other
taxes (different to the corporate tax) J. Writing in
linear #orm and norm;iizing the change in caonsumption A%d
‘Dvernment expenditures by a division by the GNP, produces
model B, which is-a purely reduced form expression of the
rate aof ;eturg with no contemporaneous endogenous
variables, and which can then be estimated by least squares
to arrive at consistent and unbiased results. | .
Model "A" has a similar linear expression, except for .
the tax variabde, which in this case is T /7 K(t~-1); this
model is then not fully reduced, because this éerm is
endogenous, as it is equal to the product of the endogenous_
variable rg bx\the tax rate.
Krzyzaniak and Musgréve estimate model A, which is
"their preferred behavioral model, by the technique of
instrumental Variables,. using as an 11nstrument the
effective tax rate I+ = Tr /7 b g which proves to be highly
scorrelated with T / K(t-1). In their preferred estimation
. of model A, they drop the government expenditure variable
wh;ch is no¥ signiffﬁantly different from zero, and arrive
at coefficient for T /7 K(t-1) of 1.34, highly significant,
whicl they interpret as consistent with the hypothesis that
the tax is overshifted in the short run. They carr& on

many other multiple regressions with models A and B, at the

aggregate level and by some industrial sectors. In all



it

cases they conclude that the evidencé 1s consistent with
the hypothesis of full shifting of the corporation income
tax in the short run.

Krzyzaniak and Musgrave:s model was also applied wikh
very slight modification for Canadian data by Spencer |,
(19269) (1), and for German data by Rogkamp (1963). These'
two models arrive at conclusions similar to their parent
modgl: the evidence is consistent with apprnxfﬁrtely full
tax ;hifting.

It comes as né surprise that the conclusions and the
methodology used by Krzyéaniak and Musgrave have been
severely criticized. The essential critique is that the
model 1is incorrectly specified. This criticism has been
waged by, amang others, Goode (1966), Slitor (196), Cragg,
Harberger and Mieszkowskil (1967), and Gordon (1247, 1948).
Goode and Sliturvdgie the\first to note that Knﬁyzaniak and

- Musgréve's model did ot seem to really separate the
influence of other variableg related to cyclical

4
fluctuations. The tax coefficient therefore, ..."measures
— < % .
whatéver influence corporate tax rates may have (on rates
of return in the short term) plus part of the influence of

. ather variables with which the tax rates are associated."

(Goode 1966, p.228). The introduction of a pressure

° -«
» ]
_____ : \
_____________________ N

. (1) An important difference which was to be expected

in an open country with such big'trade with the USA is that
. -

an additional export variable was very significant in the

N Canadian model.
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variable such‘ as the ratio of actual to potent&ﬁl'GNP,
\

along with the other variables used by Krzyzaniak and
1

Musgrave, reduced one of the shifting coefficients obtained

v

by them from 142% to 94.2J. (Slitor 1966, p.159)
Krzyzaniak and Musgrave objected to the use: of
"pressure” variables, such as the ratio of actual to

potential GNP or a rate of capacity utilisation, tF capture

' |
cyclical.. movements of the economy, on the grounds that

these variables, used without lags, as Slitor and Goode do,

depend on the tax rates and on other exogenous variables,

and are therefore endégenous. (KFzyzaniak and Musgfave

« —_—

1966, page 248). In this case the technique of least,

squares would give biased and inconsistent estimates.
Cragg, Harbérger and Mieszkowskil (1967) showed that

the bias s0 caused could be in the direction of an

4
overestimation of shifting rather than an underestimation.

3

They started stressing the fact, already noticed by Goode

and by Slitor, that the corporation i1ncome tax rose always

in periods when the general economic environment was also

very favorable to raising profits, such as the period

before the U.S. entered the second world war and the Karean
war period, and were relatively low 1n periods in which the
3 .

economic envirochment was also very unfavodrable to profits,

such as the depression years hetween 1935 and 1939. (The

Krzyazaniak and Musgrave data cover the two periods 1935-
L3

42 and 1%948-39).

g -

©
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In the 1light of this evidence of a "spurious‘correlation"
between the corporation tax rate and the gross of tax rate
of return of. cgtporate capital in manufacturing they
conclude thAt other forces besides the tax were "...clearly
at work influencing profit rates..." which may, as in the
cases of World War I1 and.the Korean war years "...have led
to sfaéutory tax rates being hiéh under circumstances when
profits were also high."" (Cragg, Harberger, Mieszkowski
1967, pp, B12-813).

If Cragg, Harberger and Mieszkowski are right, then

—_—

Krzyz;niakfzﬁﬁrﬁhégraVé‘TéTf‘ﬁﬁt“af_thexr model a variable
or some variables, which weré positively correlated with
both, the before tax rate of return Yg, and the tax
variable. It is well known that this makes the coefficient
estimdted with the mispecifigd equation upward, biased.
(Johnston 1972, pp. 168-16469; Maddala‘1977, pp. 155-157).
Hence' Krzyzaniak and Musgra&e's shifting coefficient would
be overestimated. Cragg, Harberger and Miezkowski show
that even when the technique of instrumental variables 1s
used 1in the estimation, the bias of ;he estimated tax
#

coefficient 'is still positive if their hypothesis about the
gyclical variables omitted by Krzyzaniak and Musgrave's
estimations are correct. They also prove that to add an
endogenous pressure variable, (as Goode and Slitor did) as
a bhroxy for their postulated truly exogenous cyclica{
variables results indeed, as Krzyzaniak and Musgrave

stated, in a biased estimated coefficient for the tax
t
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ihfluencé. But the bias is positivg if, as Cragg,
Harberger and Mieszkowski (1967, PP. B13 and 816)
conjecture, the qorrelaéidn between the omitted exogenous
variable and €he rate of return is positive; Iits

correlation with the endogenous pressure variable used as

its proxy is positivej if the endngg:ous pressure variable

is only a function of the truly exag ~ous cyclical variable
and the tax raté; and if the influence of the latter on it
is negative. These conditions, together with the fact that
certain statistical moments calculated on the sample data
have‘ the right signs, assure that the bias is‘;ositive.
Hence the new coefficient would be overestimated.

Cragg, Harberger and Mieszkowski recalculate
krzyzaniak and Musgrave’' s regression number 2 ; for Model

0
A, intraducing first, as a pressure endogenous variable,

the rate of employment and second, another additionalldummy
variable (deemed exogenous), to account for the second
world war and the korean war years. The shifting
coefficient 1s reduced 1n‘;hié ;ay from 1517 to 102%Z and to
607 respectively. In the latter case with both pressure
and dummy war variables, it also becomes statistically
insignificantly different from zero. And these
coefficients overestimate the true shifting coefficient.

Hence, they conclude, the empirical data do not support

Krzyzaniak and Musgrave's hypothesis of mare than full

shifting.

Krzyzaniak and Musgrave in their response (19&7)
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object to the introduction of the war dummy as arbitrary.
Instead, they recalculate 'their equations by suppressing
completely the war and mobilization years. The calculated

shifting coefficient is still greater than one (115%), even

. with the additional pressure variable, but it is barely

significant ‘tat a 5% level of significance) and it still
remains upward biased. Indeed, the Krzyzaniak and Musgrave
(1967, p. 788) éégument, that the direction of tﬁe bias of
~
introducing the pressure variable is not necessarily
positive, is not pertinent to the 1logic of the Cragg,
Harberger and Mieszkowski (1967, p. 77&4) arguments. As the
latter mention in their rejoinder, the crucial point of all
their discussion 15 to show how sensitive are krzyzaniak
and Musgrave’'s results to evepn "small and quite plausible
changes in specification".

Gordon (1970, p. 377) also notices another 1mportant
problém in krzyzaniak and Musgrave’'s analysis: i1ts failure
to con£r01 adequately the long term lnfluencé of increased

=) .

praoductivity of capital on the rate of praofit. Krzyzaniak
and Musgrave's shifting measure 1s affected by the changes
in the capital output ratio or its inverse, the aver;ge
productivity of capital, which reflect long run responses.
According to Gordon, 'thls explains why ﬁrzyzaniak and
Musgrave's shifting measure using rates of return, differs
so much from their measure using factaor shares. (1)

e —— e e e e o e i it o e e e St i S S

. (1) They use this measure in chapter 2 of their book,

J
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Gordon (1968, p. 13465) also examines the predictive
power of Krzyzaniak and Musgrave’'s equation and finds it

very low. For example their equations fail completely to

‘explain the collapse of profits in 1929 and 1932 and the

boom on profits in 1963-465 when fitted tqkappropriatnly
extended time series. Krzyzaniak and Musgraves's model

compares, vis—a-vis predictive capacity, very unfavourably

* .

with Gordon‘s own shifting model.

Spencer ‘s _ application of the Krzyzaniak and Husgrave’
model ta Canada can also be submitted to most of the above
criticism, in view of tﬁe close relation between the
Canadian and American economies, and in particular of their
business cycles and long term tren?s.

Roskamp's (1963) similar study’dpn Germqny has two
additional problems. First, it is n;t strictly coﬁparab}e
ta’ Krz&zaniak and Musgrave’'s study because the tax
coefficient in the German cgge included, besides the
corporation 1i1ncome tax, a host of othér taxes, such as
business property taxes, real estate taxes, inheritance

1
taxes, and other levies (Raskamp, 1945, p. 249). Second,
Roskamp used, in' his estimated equation, the unlagged ratio
of changes in private consumption expenditure to gross

national product. Contrary to the corresponding variable

used by Krzyzaniak and Musgrave, this is an unlagged

see also page 65 particularly note 4. The above criticism‘

is also mentioned by Dakland (1972). '

)

P L

[



- - ~ B - ST e Y mwesn e tabe et P G e e,

68

endogenous variable. Hencé Roskamp estimates are biased
and inconsistent. Gordon’'s criticisms are also applicable
to Roskamp’'s results. ‘>

Another study which arrived at results consistent with

shifting was Dusansky'’'s (1972) model.  The equation_ that he

estimates, by two stage least squares is of the linear form

- , & .

of equation (2) above. Apart from the tax variable Tr /7 K,

hfs ofhe} ‘expfanatory variables are taken from two
microeconamic theories of the f{rm: profit maximization
{variable: labéur—cap&al ratio)‘; and behavioural theories
of . the firm (variables: real wages, real price of
materials, ra;io of potential to actual GNP, etc.). The
estimated equation is part of a large system of '16
equations in 1& endogenous and 13 exogehnug variables.
Some of these equations specify a macro—economic model.
Dusansky estimates his pfincipal equat;on by two stage
least _ squares and obtains a shifting coefficient of 102%.
He states that his results are consistent because he used

)
two stage least squares. This is true if the model is well

specified; but his model is not well specified since the

" macre ‘econamic equations in it lack the corporate tax and

other tax “variables. Hence, his results bhave a
b

*

specification bias.

A model which can be cast in terms of equation (1)
above, but which Feaches conclusions contrary to Krzyzaniak
and Musgrave’'s model is that farmulated by Gordon (19467).

Gordon starts with the formulation of a micré—economic
i .

A
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model of mark—up pricing in a non-tax world, consistent
with a. theory of "satisficing”. As Gordon well stresses,
shifting may not automatically occur in the mark-up
setting.' It occurs only if‘f;rms are not at the profit

maximizing level when the tax is imposed. From this basic

.hypothesis po?don arrives at an equation expressing the

v

price, p, charged by the fifq as the product of a mark—up
;;action, i, and the average cost at capacity output, C#
(1). From this price he obtains total revenue and
total "cash flow" (total revenue minus total labour and
matérial, costs) ;s a function of the mark-up and the
‘different elements of costg;‘wages, prices of materials and
labour and material output ratios (or their invérses,
average prodpctivities;. Unfuftunately, the equation he
obtains cannot be statistically estimated because there is
not, in most of the period of Gordon's data, information on
wage cost (fixed and/or variable) and material cost data.
Gordon -is obliged to make the additional hypothesis that

labour: cosfs are linear’ functions of the average

productivities bBf (fixed and variable) labour and th%

4

general price level, and that material costs are
proportional to the price level. In this way, he can
(1) This average cost contains an element of fixed

zbst given by part of the labour force: the nan-production

workers, considered fixedy; but it does not include
B £ J

depreciation, depletion and interest paid.

L AT, im0 £ S0
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obtain a basic preliminary équatiun in the-absence of
taxes. He then introd&hes taxes in his model by.assuming
that firms are able to shift part (a %) of their profits
tax liability.. By ;ubtracting an allowance D for
depreciation, depletion and interest paid; and normalizing
the equations by a division by total capital %, he then
obtains what can be considered his essenptial moael. To
this one he still introduces a pair of additiéngl terms.
The first is to take accuﬁnt% of the +fart that'he is
approximatin costs by priges and tha% these cquld diverge

in the short term, since they havg different short run

cyclical patterns. Hence peritSﬁyﬁgLid vary positively

with the change in output (1 7 Q)X(d @ / d t). A second
correction 1is to take'acgount of the fact that inventory
valuation profits wWill vary positively with srice changes
in the sector: (1 /p)(d p / d ).\

The ‘ equation he abtains is non-linear in its

coefficients. Gordon estimates it by least équares, using

an iterative method to solve the non-linearity problem. He

estimates it at the aggreééte‘ level for all the

-

manufacturing corporations, and also for twenty sectaoral

groups. He concytdes that the evidence is cunsistegi with

the hypothesis -that the tax was not shifted globally: the.

2R
point estimate of the shifting coefficient is 14.3% for a

period similar to that used by Krzyzaniak and Musgrave
(1935-41 pluys 1948-59) and 11.0%Z if the period is extended

backwards and forward (1925-41 plus 1946~62). In bath

*

L N i ghd

T

A "’E;VW o

B iy ¢

[Eey

AR, L e

SE



- .

a

»

Ld

cases the dé;fficient is not significantly.Uifferent fr?p
zero (Gordon 1967, Table 1). -
Sectorially, Gordon obtains that eight out of twenty
manufacturing sectors were able to shift‘between 42% an&
487. of the tax significantly,‘ and the indusirfes which

. .
behaved this way were the most concentrated. On the other

-

hahd, he found téat the 'less concentrated industries showed

o

negative shifting (that is, a negative relation between the

-

rate of profit and the E:x). Gordon’s results are in
direct contrast with the Krzyzaniafg and Musgrave fesults

¥

(see also Gordon 1948). .

,- ~

We now come to the secaqnd group of studi“, those
based direckiy on an assumption aof the long run validity of

the marginal productivity re}itions (1). They are the

studies by Hall' (1964), Turek (1970) and Dakland (1972). -

. » .
The three , are- based: again on hypotheses of the

microacunémic behaviour  of ‘firmé. To these basié
hypotheses are grafted some extra vgriables which are
supposed to control for macroeconomic factors.

Hall ‘s approach to the problem was quite different from

4

— ,

, (1) That is, of profitumaximization; notice that
assuming the long run ‘validity of profit'mnxlnization has'

little to do with the neoclassical theory of di?tributibn;
‘ L §

the latter, in 'odr definition (Chapter 1), has as crucial

n--ﬁpptiun the existence of.a "natural” rate'of

unemploysent. .. ' .
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that of Gordon. - He started with Solow’'s work on praoduction
functions and technical chanée (Solow,1957). Hall reasoned
as follows. . Let . the output, Q, at current .prices, p, in
the"Eonbmy be: pR = p(W + hn + Tp + D) ‘
Where: W is the wage bill, hn is the net of tax profit
bill, Tp 1is total profit ta;es in the economy and D is
total depreciation. Then the observed capital shar’, Ar ,o
is: Ar,3‘= (hin + Tp + D) /7 (p @

, 'The tradional view is that profits represent a charge

against capital. In that case, the output share

atéributaple to'capital 158 Ar,g = (hn + Tp + D) / (p Q)

3

" which is equal to the abserved share Ar,o. But if the tax

» v
is tbtally shifted, say to wages, the output share

attributable to capital is, rather: A'reg = (in + D) /

- (p @) *which is less than the observed share Ar,o; that is,’

the latter "exceeds the productivity of capital by at least
the émpunt of.shifted tax" -(Hall,1964, p. 260). Hall then

asked whether an assgmption(of shifting .different to the

+
[

traditional one woulh givela better f1t to the aggregate

prbduction function, after carrecting the data for
. h ) o

teEhnical ’progress. Hall “assumed that technical progress

has been Hicks neufral and constructed three chpital share

series, corresponding respectively to the following

1 * .
assumptions: 1) that the tax is not shifted; 2) that the

tax is 'fuily shifted to yaqcsi 3) that it is taken as a

sales levy on output.He then regressed these series against
capital} per unit of labour, using Cobb-Douglass functions

-

* \ : . ' P X
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and chose as his preferred shifting hypothesis that of the

three which resulted 1n a better fit. He used as - a criterion
of fit the R-squared values. The zero shifting assumption

had. an R-squared of 0.9722, the shifting to wages had

0.9360 and the "sale levy™ shifting had 0.9455. Hall then

1nterpre£§d his results as consistent with the zero
shifting hypothesis c;ndxtxoned to the assumption that
technical progress was neJtral. Nusgrave.trxtxcxsed Haill '«
results; he alleged that the small differenpce between them
\
was not enough to support Hall's cénclusxon. But as
Mieszkowska (1969) has observed, (1-R®) 1s a better
indicatar of goodness of fit than R—squared, and there was
a substgntxal difference vis—a-vis the latter indicators.
Turek (1970) generalizes Hall'g mo&el, but unlike

Hall, she estimates technical change sxmulténeously with

the tax effect, 1n regressions explaining the ratios of

relative factors shares. She also i1ntroduces the tax rate

as one of the independent variableg explaining directly the

ra?ig of relative factor shares. (Turek, 1970, p. 130).
She wuses a CES production function in the formulation

of the problem because this function ;dmits khe posgibility

- ‘

of non-neutral technical progress. Her basic assumption is

that +firms minim%ze costd so that the observed ratio of

factor inputs will se proportional to factor prices. She

assumes that monopoly rents, (f thcy‘nxinb;'arc constant

through time. She then cbtains an equation expressing that

the rqtio of nchiq'I productivities of factors iQ@;{%f

. | J
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proportional to factor prices. Introducing a CES
production function, and ‘assuming that labor and capital
efficiencies increase at constant (Qut di fferent)
exponential rates by the action of technical p}ogress, she

obtains an expression which indicates that the logarithm of

* the ratio huf factor shares, wg / (k rg), is a linear

function of the logarithm of the capital labour ratio, K
PK(O) /7 [L PL(O)], and of txme: Expressed this way the
equations assume that observed factor shares reflect the
marginal productivity of factors. ‘Hence it assumes that
the tax on’ capitala is not shifted. If the tax ueré
completely shifted, the gross of tax pro{ifs would be
affected by the tax rate. By thii sort of reasoning, she
can Iintroducé'the tax rate or rather its camplement (1-tr)

as an explanator; svariable aloﬁg with the cap:ital labour

ratio and é‘me.

. : }
Turek introduces three more variables; two

macroeconomic variables, which are expected to account for
™

changes in the business cy&le: the rate of unemployment, U.

and its rate of chaqge 5lus one, 1 + AU/ U ; and a dummy,
to account for a change in clasgificatio: in the Income and
Praduct accounts of the United GStates \Nin 1947, The
regression which she actually est}mates is then:

1n (wg /k rg) = 1n ao + al In (1 - tr) + a2 IniK PK(O) / (L

PL(0>] + a2 (RK° = RL') — a3 lnu + ad4.1n (1 +AU /7 W)

—
~

the coefficients of this function are: a2 = Ek,1 7/ (1 - \

¢ -
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Ek,1), where' Ek,l is the elasticity of factor
substitution; RK' and RL’ are the]rates of increase i
capital and labour efficiencies, which are given by the

symbols PK(t) and PL(t) j;and al is a coqgficient which is

- directly related to the degree of tax shi1fting in the short

ternm. Her estimation of this equation by least squares
gives shifting coefficients which are not significantly
dif;erent from zero (at 95%Z level.of con{idence), with
paint values between 0.12 when statutory Eﬁx rates are
used, and 0.35 when effective tax rages are used.
Furthermore, using a likelihood ratio test, Turek concludes
that the odds are two to one that the degree of shifting 1s
near zero rather than 50%Z (and much higher odds that
shifting is low rather than 100%). Hence, she concludes
that her results are consistent with the hypothesis of no
shifting or very little shifting. As ; by—-product of her
regression, Turek also estimates that the elasticity of

substitution of labour for capitalﬁ ranges from 0.32 to

0.45, and that technical progress is more labour augmenting

than capital augmenting, but the absence of "t"” values does
. . v

not permit to conclude if in fact technical progress is
significantly non—ne$tral. Turek’s results do not depend,
as do Hall's, an the hypothesis th;t technical progress 1s
Hicks—neutral.

, 0akf‘hd‘(1972) is the last author we shall discuss who
presants “ru'uit- cunéistnnt with the zero 'sthfinq
hypothesis. His model iﬂknl-.ntialyy developed around the

. \
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result that, in the long run, profits are determined by the
marginal productivity of capital. In the short run, this

level of “normal profits"\ is affected by “demand

‘'conditions” in the economy, which are reflected for sxample

in the-level of capacity utilization. So, his fundamental
equation expresses simply that the ;Itl of profits on
capital (h /7 p k) is a function of the labour capital

ratio, technicai progress ang actual lagged capacity
utilization. I it ”is further assumed that there can be
shifting in the short ruh, profits gross of tax will
additionally be affected by the tax ;atk tr, (or its
complement the retention rate, 1-tr). Finally pe assumes a

functional form linear in the logarithms.

A -
Oak1l and estimates several versions of s basic
equation by simple least squares. He +fi1nds that the
retention ratio (1-tr) adds nothing to the explanatary

*

power of the estimating equation; its coefficient is small
in absoluté wvalue and statistically ainsignificant. He
concludes that his results "stronély support the hypothesas
that manufacturing fi1rms do not engage in short run
shifting". (Dakland, 1972, p. 241). .

The final group of studies which we shall riyiew

‘

chbrrespond to the cross section analyses of Kilpatrick

-

(1965, for the USA, and Levesqﬁe (1967) $or Canada. These*

two studies use the same methodology. They test the

hypothesis that, since shifting at the microccnnomic:level'

1 a ,
has to be accompanied by some monopoly powerg higher

-

’
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v

change% in pr&?its arising from tax changes are positively

related to market  power, as measured by éonceqtration’

ratios. They chqose two years separated by a substantial

tax change, and relate the change in profits between these
two years to the énncent;ation ratio aof approximately one
hundred industrial sectors. They add to this pasic
relation oaother variables to take accouﬁt of cyclical
variations, special trends, disequilibrium profits, etc.
From @ this basic multiple 'regression, they obtain a
coefficrent of change in profits per unit of the

Y

concentration measure. By assuming additionally that zero
*

concentration corresponds to zero shitting, hence to zero

;hange in gross of tax profits, they finally abtain a
meaguré of the degree of shifting. Both authors estimate
this degree to be aroupd.IOOZ.

Kilpatrick’'s and Levesque’'s works are consistent with

.

two hypotheses. First, that protit rates are related to

the concentration ratio. Second, that there |is full

shifting of the corporation income tax. But this second

2

propositioﬁ depends . on the crucial assumption that zero .

i

concentration ratio implies zera shifting. In fact this

assumption has been contradicted by Gordon’'s work. Gordon

(19467, p. 7351-733) found that zero concentration

corresponds to negative shifting of the corporation tax

L3

(1). Gordon shows that, this being, the case, the average
% ‘

e e e o s e e e e r __—:—“—‘—“*__-—,——_ f

(1) We shall see that for a situation 0‘\.NCIII burden
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shifting coefficient of msanufacturing corporations is not
differént from zero, even if some very concentrated
industries p;-scnt shifting coefficients of up to 93%.

As Hi.szkoﬁsﬁi (1969) notes, Kilpatrick aAd Levesgue
were not very successful eithr i; isolating the non tax
influence in their model. In Levesque's equ;tion y profits
seem to ‘depend mainly on concentration, whereas
Kilpatrick's eqﬁ;tions show a positive r-latiannb¢£;§nn

profits and concentration, even for years for which therl

1s no change in the tax. .

Y )
E
D. Conclusions R -

‘Thg only clear conclusion which can be draup from the
review of 'the econometric madels of short rﬂh incidence is
that the quéstion has not yet been answered in a
satisfactory way by these empirical works. The evidence
they preseﬁt is confl;cting and inconclusive. A

The evidence 1is conflicting since, among the studies
reviewed here, six are consistent with shifting; three

can be interpreted as inconsistent with shifting or at

least inconclus?%o (those criticizing Krzyzaniak and

—— —— -—

{initial Q;xn:_; differant from zerq), this is possible,
under certain'condidtqn;; in ncaclasuica} and'ncdklyﬂ-s;an

models. \
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* Musgrave's model); and five are consistent with no shifting

or very little shifting. ‘But all fourteen models can be

found to have econometric or methodological problems which

[

make them inconclusive. Let us examine these problems.

Krzyzaniak and Musgrave’'s model presents both problensv

of econametric specification and of methodological
inconsistency. This is ;lso true of the models which
follow a similar aethndolugy, those by Sﬁencnr and Roskamp.

Let us First discuss the inconsistency, which was
first noticed by’Burbidqe (1976). Krzyzaniak and Musgrave
propose, as a Jjustification of their equatiaons, a
macroeconomic model which 1n their words is "written in a
sufficiently generél form to avoird any dagmatism regarding

;

the choice bgtween Keynesian vs Neoclassical or competitive
vs wmperfectly competitive systems.” (1964, p. 33 But in

>

the interpretation of their results they implicity reject

the valiwity of ‘€§y macro model other than the
L L

A

. (T

- ¥ [ 4
neoclassical.

\ Thié is clearly seen in the conclusion they draw from
the results showing full shifting of the tax. They affirm
thaf‘ﬁﬁr results show the traditional theory of the
profit maximizing firm is wrong. This is true only in a
partial equilibrium model of the firm or in a n;nclassical
full employment model, where the real wage rate is total}y
determined by full euéloymlnt QLus marginal productivity

(i.@. praofit maximization; this is proven in a more precise

form in annex 1 to this chapter). But in a “sufficiently

\
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general model ", as that proposed by Krzyzaniak and
Musgrave, their conclusion does noé follow. In effect, as
we saw in the last section, a neokeynesian model indicates
that there is no \:ﬁcompatibility, at the macro level,
bet;een profit’ maximization (marginal productivity) and
shifting of the tax.
. Therefore, from Krzyzaniak gnd Musgrave ‘s analysis, it
does not {olléw at all that entrepreneurs are not
maximizing profits or are not demanding labour according to
marginal praQuctivity. Yet this- is the conclusion that
Krzyianiak and Musgrave draw from the;; results. The
cunéiusion that shoul& follo? is, rather, that the results
are more consisteni with the neokeynesian theory than with
Che neoclassical thebry, both of which are loosely
contained in Krzyzaniak and Musgrave's macro—;odel and
reduced form. In sum, the +first problem 1is that the
conclusion drawn from thexﬁ model 15 a "non—sequitor”.

A secaond problem with Krzyzaniak and Musgrave and
related ‘?ndels is their failure to control for the change
in technical pragress. krzyzaniak and Musgrave's series
spans many years (1935-1942, and 1948-1959). In such a
long period th; change in the productivity of factors of

‘ . production d%ﬁi to technical progress can be substaﬁfial.
4 As Lerner and Hendricksen (195&. p. 201-202) note in their
analysis, -outpu€ pé; unit of capjtal (the tufnover ratio)

increased greatly in the American econony from the 1920°'s

and 1930's to the 1950's, and the main cause of this

N

.~
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increase was the high level of technological innovations 1n
the period. The increase in the turnover ratio compensated
for the increase in profit taxes, leaving the after tax

1

rate of return unchanged in-the period.

The a?éument made by Lerner and Hendricksen can be put
in more precise terms as follows. For a production
function which admits general technical progress it is
shown in Appendix 2 to this chapter that, under the

. »
assumption of profit maximization, the rate of profit is

positively related to a parameter p representing technical

progress of any sort: ‘
-9rg /3 p ))O - (///

if te;ﬁnical progress is Harrod neutral o; Hicks neutgél,
that is, in cases where the labor augmenting tendencies are
at leasy as great as the capital augmenting tendencies. In
the other case, that of pure capital augmenting technical
progress (otherwise known as Solow Negtral), the rates of
profit. and of technical progress will still be positively
related, provided that the elasticiyyy of substitution in
production Ek,l is ‘greater than the share of wages in the
produét:
If Ek,1 > wgle /7 Q then grg /75 P >0

iﬁ all cases of technigal progress. *

Sincelthe wage share Aw is around %635 and the eiasticﬁty of
subst%tutron is {requently’cbnsidered not far #rom 1.0 (1),

" (e P Tt P S i i T o s Tl ) A o S S S e S W W i S o

(1) We shall see that our empirical rn;ultl give,
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1
then, in general, technical progress and the rate of profit

are positively related. ¢

On the other hand, for the perivod of observation of
Krzyzaniak and Musgrave'’'s model, as".technbxcal progre;ss was
on the rise, the corporatia_n income tax was also
iNCreasing. Then, in the period, the correlation between
these two v;riablés was positive (2). Now, Krzyz.aniak and
Musgrave did not contral for techm‘\cal progress in their
model. Hence, as is shown in Theil (1971; see also Johnson
1972, PP 16B-169, . or Maddala 1977, pp. 1557157) the %x
:/nari-a’ble' in their regression ought to have an upward bias
since a variable positively relate;j with both the
endogenous variable (rg ) and the tax variablelwas‘m‘issing.-

As; mentioned previousl y,thé madels by Seencer and
Rosk‘?mp which use the 5a;ne methcliulogy .preg‘en;: the kame
problems as Krzyzaniak and Musgrave's madel. Dusansky’'s
model also ,pre/aents at leas".t one problem in copmon with
Krzyzania;k and' Musgrave’'s model. It does not control for

»

technical progress; ' then given the length of Dusansky’'s
/.
period of analysis, the upward bias due to this factor is

bound to be substantial. In addition, Dusansky ‘s macro—

,,approximately, Aw = .65, Ek,1 = .72(. ‘

» .

¢2) Notice that unlike the previous relati'on, this one
is not a necessity; the tax could have fallen as technical

.
\

‘progress kept growing.
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.
economic maodel doesn‘t specify a proper government budget

constraint and doesn'g’ control for taxes other than the
profit tax; this is another element of misspecification #Br
this model. L4
The lask\ two models consistent with the shifting
hypothesis - the cross section analyses of Kilpatrick and
Levesque - have a methodolaogy very different to the
previcus ones. Tﬁeir conclusions of shifting of the tax at
g tﬁe global level hinge uﬁ?w-a very important aésumpﬁian:
that zero concentration ratio is related to zero shifting
of - the tax. As we saw,’Gordon’s studies' show that this
hypothesis may not .be true; rather, at law concentration
‘there may be neéatxve shifting. Hence, here again, it is
no£ possible to conclude from these models that the tax is
fully shifted. What these models do seem to show is that,
at the microeconomic level, there is a positive relation
between concentration and shxftxng.Jf
In sum, all models which are claimed to be conslstent
with the full or almost full shi{tiag hypothesis present
eEonumetric and methadological problems which nullify their

i
Bllifﬂ conclusion.
'P

The models consistenf with the hypotﬁesis of low or
zero shi{tiqﬁ also present econometric problems.

The" modified version; of~ Krzyzaniak and Musgrave's
models presented bylﬂoodc,ﬁsaitor. and Cragg\ Harberger and
Mieszkowski introduce “pressure variables" such as the

unemployﬁ!nt rate and the ratio of actual to potential GNP

-
)
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to control <for ‘cyclical variatianq of the sconomy. This
would be adequate for a neoclassical model, since then
unemployment would be a disequilibrium variable exogeous to
the model.(l) But Krzyzaniak and Musgraye‘s madel is
general enough to encogpass a neokeynesian model. ﬁnw, in
a neokeynesian 'model £he “pressure variabies" above are
endagenous: they are explained by the éodel. Therefore what
is being introdu&éd fraom the perspective of a general ma&el
are endogenous variables. Hence, from this perspective‘the
modified models estimed by ordinary least
;quares produce .results with a simul taneous equation biaé
and are therefore inconclusive. '

Turek and Oakland al§o introduce "pressure yériableszg

to correct, for cyclical or disequilibrium situations. But

these two models start explircitly from a neoclassical

framework: factor prices will be determined by marginal
Are—— «

productivity, and unemployment cycles are states of

disequilibrium. In thegr case, then, the use of the

4
unemployment’ rate or the capacity ratid as "pressure
variable” 1is correct and does not introduce bias, since

they are exogenaus to the neoclassical model .
7 i‘\)‘*"
Addiaggrally, these models conprol for the growth of

technical progress. But they both use a structural

(1) The reasoning in this and the next paragraph is

chapter.
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equat1oo,.'the marginal‘produtﬁiyity equation, as basis foar
estimation; and they estimate by ordinary least squares.
Since capital per unit of labour is an endogenous variiable,
this estimation also has simultaneous. equafion bias.

Hence, the conclusion gf these models, for low shifting, 1s

naot firm. The same \comment\ can br applied to Gordon’s
maodel . , \ . )
L4

In sum, it has to be concluded that the problem of the

incidence of the corporation income tax in short run models

‘remains still | unsolved; or at least unsatisfactorily

i N »

salved.
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CHAPTER 1V.

-
THREE MODELS OF GROWTH AND DISTRIBUTIDN .

-

N
a

o

In this chapter we shall describe three main models of

growth and distribution and three variants arising from the
' -

main models. These maodels are in our opinion stylized

representations of how the capitalist economies wark, as

viewed at present by different schools. We shall follow

Stephen Marglin ‘(1984) in the stylized representation of

- T

the moaéls apd on their labeling as neoclassical,
neokeynesian,j heomarxian and hyb?id models. We should aad
that the simplified representationg utilizeg cannot cover
all the aspects o{‘thé,VEry ricH thougat of these schools
but we hopé that.they have captured the essential aspects.
We shall start the prE5entatipn of the models by
establishing tw; acéouhtidgi relations or igentities,
familig: in the national accounts, cancerning the

distribution of the national, product between consumptivn

and investment on one side and wages and profits on the

other side. Table 1 spells out the notation and meaning of

the variables and parameters entering these relations.

.
13
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CH 1V
TABLE 1

- w

NDTATION USED IN BASIC EQUATIONS OF GROWTH MODELS

Stocks: ~

L(t): Labour employed at the beginning of period t )
K(t): Stock of “corn" capital employed at the beg¥nning

of period t °

Flows:
1
w(t): Money wage rate per worker per unit of time during
‘period t.® w(t): real wage, in terms of corn.
M(t): ' Profits per unit of time obtained during period t
on corn stock K(t). fitt): total prafi§4in real

s
l

{corn) units.

@(t): Corn produced per unit of timk during period t.
C(t): Consumption corn per unit,af %ime during period

t. ‘ -
D(t): Total depreciation, per unit of time, of the stock

of corn capital at time t.

)

Ratios:

g(t): H At) /7 QB)=LR(t+1) ~ Q(t)1/Q(t) : rate of growth
of corn production duriﬁg period t. ‘

r(t): rate of profit net of depreciation on corn capital
K(t) in corn terms. 4

d(t): Rate of depreciation of corn capital; d(t) = D(t) /

K(t) .

p(t): Price of corn at the beginning of period 't

alz, capital -output ratio in corn terms: al = K(t) /
Q) H.t]]

a0: labour—output ratio: a0 = L) 7 Qi .

-

87 . ‘
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Taking account of that nbtatlon, the physical balance

of production, or consumption investment relation, can be

written:

Q(t) t = L&) p t + K(t+1) (1)

a * R

The distribution of the product between wages and prafits

on the other hand, can be written:

RBYA t = w(t) At L(t) + M) At (2)

’ 4

v ! ‘)

We can now introduce the following dgfinitional equations.

Capital outputirelation:

al = K(t+1) / [R(t+1)A t] : (3)

Rate of growth of prdduction:

1l

g(t) [R(t+1) - Q)] / [A(L) At] 1)

Rate of profit in corn (real) terms, net of depreciation:

1
'

re(t) = A (£) — D(E)) /7 K(t) =
[A (B) — pCt) K(t) d(t) 1 7 [p(t) K] =

M () /7 [p(t) K(t)]3 - dct) (5

s
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7
- Laboqr—dutput.relation in period t:
« < T . ¢ ~
L(t) = a0 Q(&) : (&)

v
Relation between money and real quantitfu::

@

~

ML) = p(t) FiCt) § wit) = p(t) wWit) o
N . P

Then, combining equltioﬁ (1) with (3) and (4);;ue'can

transform the consumption—-investment relation to the

4

following form: ' .

.1 .t . 2
-

/. " Q(t) = C(t) + al [d(t) + g(t)3 Q(t). _ (B)

‘.

»

)
, Combining equatyxon (2) with (3), (5)-an3 (6) we can in turn
(. * : ’ .
- "transform the wage—-profit relation to the following form:

- : )
o v N . . . /”‘o
Q(t) = a0 wit) Q(t) + [d(t) +r(t)l1.al Q) (?) (/
Which also can be written by using (7): .
pt = 1 = a0 wit) + [d(t) + r(t)] al (9a)
. ’f\} Equations (B) and (9) are the common equations or the

"core" of the models af growth which we are going to
M n
. . ! P
present. Notice that both are definitional identities: of
. K .

the distribution of the product between’ consumption ang

capital formation or investment (equation((B)); and of its.

distribution between the wage bill and the profit bill
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(Equatxbn 9 or 2a). Equation (8) can be furtﬁ;r simplifinﬂ.'

S Y

by picking up a point in time when the total labour
. . N i

employed L (t) ;s defined as the unit of labour:

L(t) = ao Q(t) =1 o (10)

) ) ) . ' .

&

Hencey multiplying equation (8) by ao we obtain: e

+
\
.

[a0 @(t) = 1 1 = a0 C(t) + at [d(t) + g(b)l (B

c 3
"1
S - R

- ’g" chmmon equations are n;V:hnstituted mby'the" second

équaf?ties in (Ba) and (9a). Notice that, presented in
‘e N . . Yo

-

.this way, the two equations have a remarkabfg symmetry:

the 1line representing eduatibn {(Fa) 1n the space( w(t),

~

H
For

r(t)) 1s the same presepting (Ba) in the spacet Ctt),,

» g .

g(t{{ hey hav He sama»éraph. 1 } .
ou

r empirical work, it will prove convenieht ta

have a second representation’of equations (8) and '(?) which

dges not Dsé’the labour output (a0) and capitai output al)

ratio; but rather capital per unit of labour, k(t), and

a
-

. ' ,
output per unit of labour, q(t). Notice that capital per’

' ' \ -
unit of labour iss. ) ’ -

»

™

Ly ¢
k{t) ='K(t) 7 L(t) = a1 Q(t) At / [a0 B(t)] = .

TTSat At /.'a0 ='al‘/ a0

v
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if the ‘interval ot as'taken as the unit of time: Dutpﬁt
.;‘-,f"' ‘ ‘

per unit of labour is:
+ qt) = Q(t) 7/ L(t) = QCt) 7 Cad Q(tY] =1 /7 a0

using .these two transformations from (k(t), q(t)) to (a0,

B

a1) . ‘ K .
we can wfite“equa§ion (8) or (Ba) as:

I'4

q(t) = C(t) + Kk(t) [d(t)+ g(t)] (8b)
and (9) as: —_— u
[P J ",
L), = wlt) /7 plt) + k(t) [d(E) + r(t)] (9b)

« .

-

Notice that the meaning of C(t) is now that of consumption
per unit of labour (not to be confused with consumptiPn per

capita, which includes both workers and non workers, that.

ig, total population).

Turning ‘now to the possible ways of completing or

‘closing the models,‘gotice that the two equations (Ba) and

* 1

(9a) havé the following unknowns: -
&

C(t), gtt), wit), r(t), ao, al,d(t)

That is: seven unknaowns for two equations. A model capable

\
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a

of explaining the behavior of those variables would needu”~‘

five more independent relations. A first relation is
normally diven éy the assumption of a constant and kno“n
rate of depregiatinn d(t) = d = constj in the case of the
simple corn model (Marglin, 1984), this rate is 1.0.

Therg‘ are éh;n 40&? more independent relations to .be

determined. Two of these relations would determine the

conditions of the production technology; if, for example,

this one were of the Léontief type, then a0 and al would be

cdistant and twb more relations would complete, or close,
the‘ models. I(, on the other hand, the conditions of
production coyld be better represented by brqductxon
function with variable prnpont1oné, and some timizing
behaviour 1n production, such as profit maximization aor
cost " mimimization, were assumed, this would give again two
6ore common equations, and the models would close with two
additional relations.

It is the diverse ways of. obtaining the additional two

relations which result in different theories of growth and

distribution, different ways of explaining the real,worlq:

Presently, there are three main competing explanations
of that "world", three main theories of growth and
distribution. The mainline theory is that of Neoclassical

economics, which Joan Robinson has also labeled the

"orthodox" theory, and which stresses full emplayment

growth. A second is sustJined by the Cambridge or

Neokeynesian school, inspired by Keynes®' departure from

Yo

o

.
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"orthodoxy"; . in pa}'ticular, with regards to his positions
<

V]

» ! ‘ .
on the forces determining investment behavior and "‘bhl/l"bl.
of investment in growth, wich is indeed completely
disregarded in the Neoclassical gropwth theories, 'sinc-, as

o
we shall see shortly, if full employment is assumed, there

1s very little room left f‘or  an 1ndependerit role fori

investment behdviour. A third theory, the Neomarxian,

which claims Marx and Ricardo as its forerunners, lays

stress upaon the determination of the real v;cage rate, by
factors such as  conventionally accepted levels of
\ +

consumption and the ‘'struggle o? wor/kbrs to maintain and

better those- levels (class 5trugglé), factors which are

Y

disregarded by the other two theories.
- §.’1
<«

The main theories also specify relations dﬂeterm.ining
consumption or savings, which are different for the

Neoclassical and the other [two. In this way they present

*

seven equation's or relationsx‘ to determine the seven
unknown valri:ables.

» Apart from the main models, other hybrid modgls can be
found, which combine different elements of . the abave
theor:es. Since there are only two consumption functions,

three mixed models can be constructed.

Among the three ‘main theories mentioned there are many
variations. Any systematic presentation of thesp models of

growth corresponding to the three schools has to be, per

force, very stylized, picking up’only the most outstanding

elements of those theories. The "stylized" models which we

v




-

_modelss finally we shall present the mixed models.

J .
are going to present roughly follow those of Marglin (1984)

and hence pick up the same outstanding glements.

We are fullQi aware of the risk which the ?prced
simplification entails. ' Some, belonging to diverse
schoof;, will probabiy feel that their théories cannaot be
found in the styliied models. Yet the contrary attemét; té
encompass all the subtleties of the diverse theoﬁies; would
have& made ,any attempt ‘at systematizing and éom;aring

v
futile. At these moments of crisis in conve%tional
economics, when the search-for new paradigms is urgent, we
think the y\;isk is fully worth taking.

In what follows we shall present the cloirre relations

for the Neoclassical, the Neokeynesian and the Neamarxian

-
S

.

A) Neoclassical System

~

4

" In the. neoclassical system th: following assumptions
are made about the economic agents:

a. All capital stock (all the corn for production) is

I
!

owned by retired workers, who live as "rentiers". .

b. Workers live two "public”" periods, starting when they
enéer active 1lifey during the first period they work,
during the second they live retired, become rentiers and
invest their savings.

c. Before they éntet-the first period of their="public”
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life, people'ss consumption is just part of'lhcié pirants’
consumption. (Samuelson, 1958)

d. Thére is no separate class of entrepreneurs;. entre
preneurs are retired "rentiers”. Accordingly all profits
accrue to rentiers in the form of: |

/

1) interest on their savings- as workers and,

2) return of principal.

e. In any period corn capital is financed by the funds

invested by rentiers.

&~

f. The rate of growtﬁ of, employment is equal to the rate

of growth of the active population; therefore, the rq;e*é?
et

employment is kept constant at a level that can be called
the ’natural" level.

qg- for the simple neoclassical model of this section we

- shall also take the depreciation rate, d(t)'= d to be equal

to unity. L
As can be seen, the first three assumptions constitute
those of a very simple model of "life cycle" savings.
.-

The budget constraint of the typical head of Hnusehold

can be represented for periods 0 and 1, by:

V, CO+Cl1 /7 (L +r) =w/p=w (11)

The utility function of the household has the arguments co

and Ci; the household maximizea:
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Max U(CO,C1) SN (12.1)
" subject to: .
»
CO+Cl1/ (1 +r) =w/p (12.2)

Th; solutian to this opitimization problem wouid give the

optimum amounts of Co and C1 as a function of w and r

Co (w/p, r) {13)

Co»

Ci% = C1 (w/py r) ) (14)

Now, if the hypothesis that when the household 1ncome

Y

increases the increase will be shown.by CO and C1 so as to

leave their shares uncﬁanéed is made, sthe utility- function - )
is restricted thereby to be linearly homogeneous. This
hypothe;is is currently made iﬁ “lffe cycle" and “permanent
income" models ( Friedman,1967; Madigliani and Brumberg,:

1951; Ando and Modigliani,1963).

Given this homogenity restriction, which seems quite

adequate, the {unctjons (13) and (14) can be writtem '

.CO* = @ & (r) (13.a)
. .

Ci* = w o (r) : (14.a)

where ¢ (r) and 4 (r) stand for functions of r.

v .

g

_
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Now let us see what the total consumption and the
consumption per worker are at any periaod t: There will be

a certain amount of workers L{(t) and of "retirees" R(t).

Assuming full employment, the totél number of households

, will be L(t) + R(t). Total consumption, in turn, Qil}—buz; ¢
| TC(t) = R(t) C1 + L(t) CO
Since retirees are nothing éther than retired workers, they \
» consume what our household ;onsumed in his second life
‘ period, given by eggation 114).\vBy the same tokéh waorkers’
- households <‘pnsume . as 6ur houserlH 1n’the first period,
! given by, quation~(43), Hence consﬁmption per worker (or
per unit of lakour) will be: ' .
C(t) =TC(t) / L(t) = 5 .
Cl[ﬁ(t),r(t)] R(t) {.L(t) + Colw(t),r(t)] ;
where the Cil 13, i= 0,1 indicate tgat thpse variables are
{uactions of the ;rghmégts within’the brackets. " . )
Now, the people who are retirged at t were the workers of
t-1 or, in steady state: , )
. s
R(t) = L(t-1) = L(t) /7 [1 + g(t)] (15a) -
'ﬁepée consumption per worker can be written, draopping the
K ) \ time igdicatur t on the right sides \
‘ 4 . C(t) = Clta,r) / (1 + g) + COGA,r) = C(§,r) (16) -
Or also, taking account of equation (11): ’
* Cl(w,r) (r - g) ' 3
L ' S My
' - , c(:?\.\r $ peesmIiIIII-TT T A - L
(1 +r) (1 +¢g) 3 . 2

T
*
-
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v
~

On the other hand, savings per worker i1n period t would be

equal to income per worker 1n period t minus consumption

A

. -’0 .
per worker. Ancome per worker, grass of depreciation, in

peqiqd t 15 (1): N . 2

as given 1n equation (9-B) «
- P
Hence, savings per pufker in period t, gross of

.

depreciatiof, are given by: N -

C (18

s Y ‘. /
=1

Replécing qﬂqatign (17) in equation (18), and taking d

@ &
> - . .
. i .
. .
. \

v \ t : . \ )
. .

.
-
.

.o GG, . (r - @)

ta

}1) In order to simplify the exposition we shall from
now on drop the time subscript, t, from all-variables, when
’ . ’
this does not causé confusion.. A lagged variable, such as

x(t-1), will be designated.x(-1); for a léad,‘x(t+i),we

shall write x(i).

T
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“

On the other han&, using equation (8-B) it is possible to

see that gross savings are also equal to:

Y
1

GS(t) = qlt) — C(t) = k (d + g) = k (1 +g)  (20)
’

- Hence combining (18) and (19) and defining netiagvings S(t)

as: - /ﬁg‘. N

S(t) = B5(t) — d k() (21)
& - d

- and ‘taking account of the fact that corn is the ﬁumeréire(

-

"

p(t) = 1.0 ;3 wit) .= wit)), we“get: ’

Citw,r) (r — @ ' :

. ' S(t) =r k - = gk (22)
(1 +r) (1 + g)

/
N

y .
The last quuality comes from combining equations (20) and
(21) " and the first from (19) and {(21). Equation (22) can

be simplified even further to the fullowing-expressi ne

C1(w,r)

(r - q) k - - =0 , or

(1 +rg, (1 + Q)

P
e S
oy
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Cléw,r) 7 (1 + r) = ( 1+ g) k'f’,/ (23)

. \
Equatiop (22) corresponds to the familiar équilibrium

condition: net ex~‘pte sébings, S(t), equal net ex-—ante

.nvestment, 1(t) .= gk. Equation (23) the other hgnd,
does not seem  to h;ve at first view a familiar
interpretation. But a 1little “manipulation .révéalslits
méanind. Recall that in this neoclassical model all

capital 1s owned by retired household heads. | These saved

in their working period a quantity of corn edqual to w - Co,
and ., with these savings they invested 1n such a way as to

own akl capital. Hence their tot;} savings per worker, -

L3

R(t) (w = CO) 7/ L(t)

should be equallfo the total'iﬁpital per varker k(t) = “

alt / a0 , or: )

K(t) = (w — CO) R(E) / L(t) = (w — CO) 7 (1 + g) =
. £

Ci /71 +r) (1 +g)3 (24)
s ;

-
LY

The second equality.in (24) comes from equation (15-a)' and .

the third takes account of the budgét constraint, equation

(11), Hence condition (23) is nothing other than an

.
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expression of the fact that, in this modal, retir

households own all the capital, and this is equivalent in ‘
turn to the ex-—ante gquality of net savings and net
invesfments of equation (24). (1)

P

- As éeen, equation (23) can also be written:
w — COCw,r). = (1 + g) al / a0 ) (23a)

and 1¥ the utility function 1s assumed linearly homogeneous

(see equation (13-a)), as:

»

wilt —d (r}l = (1 + g) al / a0 o (23p),

[N

Equation 23 (or 23a, or 23b) is hence one more condition in

the closure of the.neoclaséical madel .
A" second condition is the *natural rate of

. unemployment" condition. ‘Calling the rate of growth of the

labour force, n, this condition simply says that the common

rate of °‘growth of employmﬁﬁt, capital and production
(common because wé are additieonally assuming the steady
state) is equal to the rate of growth of the labour forcej;

this last has been given exogenously. That is:

~

_______ - — IS 4

t .

(1) There is a third way to deduce equgtinn (23) by,
. \ A
obtaining savings directly and then taking them equal to .
- L] N

investments. .
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gtt) =g =n (24)
The first  equality indicates the steady-state

condition; the second, the neoclassical° assumption of a
4

.

-+

constint rate of unemployment.

To complete the closure of the neoclassical model it

L4 .
is .now necessary to specify two additional relations,

stemming +rom the conditions of production. These

relations - will indeed not be specific to the neoclassical
, .

model but, together with the two accounting identities (8)

and (9), will be common to all models.

The simplest possible specification of the production

technology is that of assuming a Leontief production

function or constant factor proportions. This is expressed
- . ¥
{imply by: !

a0 = const o , (25)

al const ' ' (26)

4

;n this way tﬁe neoclassical ‘model would .be complete,
constituted of equations (Ba), (9a), (23), (25), (25a) and
(26a), which would‘simuftanéously determine the variables:
Cygew,ryao and al.

More genérally, it is possible to allow for the
possibili?y of varying the f&céors of }prdduétionl'and'
introduce a praduction {ugction,reiating outpqt to capital
and labour inputg.

In general the productipn‘ fUnction‘would be of the.

form:

R = F(K,L) ' ) . ~ < (27)
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where, recall, @ = Q() and L = L(t) and we impose the
. \ .

normal ' constraints on the function F, that'is, it is soch

i

that the marginal products of capital and labour are
positive but decreasing:
d0F 732z >0 8*F /322 <0 , z= K, L

-

~

We shall also assume that the éconnmy presents, on the
. . ) ‘ e
average,  constant returns to scale. Hence the production

function (27) is linearly homogeneous. It can therefore be
. + N \ 1

i

written:

Q@ /7 L = F«(K /IL y 1) = #(K 7 L) C(28)

~

or by the definition of q and k:
q = F(k,1) = f(k) . (Zéa)

or, alternatively:

4
1 7/ a0 = F(al /, a0 , 1) = flal / a®) (29b)
#

Equation (29a) (qr 29b) gives one more condition to close

the models. A second condition 1s obtained by assuming
-p

profit maximization. Thig\implias that the vaiues of the

marginal produEts have to be equal to the' factor payments

(1), ar: -

—_—— — - ——

o~

- (1), Recall that‘this hfs nothing to do with the
neoclassical "Marginal ProductiQity Theory" of
distribution. The neokeynesian and the neamarxian modefs
are also consistent with this assumption. The crucialn

assumption in the neoclassical model is that of the

existence of a "natural rate of unemployment”.

-
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FK = QF /3K =(d *+r ) p/p=d.+r . (30)
4\ . ‘ - r. . -~
FL="gF /gL =w {ip=i=w T &
I |
Since the productidn: function ‘is assumed linearly
. ’ ’ \
homogeneous, ,this can also be written: -
. ‘y .
DY - - i

-

v 'd k) /dk'= (k) =f(al / aQ = (1 + r) (30a)
£Uk) = k F (k) = i(:_lj/ a0) - tal / a0) f°(al / a0)

= W/p=w=w (31a)

>

The neoclassical model now seems overdetermined with three
" : > % o

additional equations instead of twa. “But equations (9) jfa

or b), ((29) %a or E), (30a) and (31a) are linearly
. " -
- . ,

dependent. This is naothing other than a consequence of the
-

aséumption ‘bf constant returns to scale. One'ﬂof the
equations can be éiiminated from the system with no
problem. Since it i? cnnveﬁient to keep equation (9) in
tﬁf model, according to our needs, we shéll drop ;ne of th?

other thrwe equations (29), (30) or (31).

Then, in a moare general way the neoclaqgical model can

4 s

\ ' . .
be completed pydreplacing the fixed proportions conditions

(25) and (26) by two of the three production conditions

(29), (30) or (31). As mentioned these qonditioﬁs also

»

constitute part of the other models which we shall examine.

ot
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B) ’Neokexpesian System

Unlike the neoclasgsical models, the neokeynesian as
well as ‘the neo@arx{an mod®lsy make a neat distinction
betweeQ social ~ classes: workerg and capitalists.
Qaqitalists in turn are frequently divided‘'into two groups:
;gntgers, who owan claims to capftal,\such as bonds and
shares, and enﬁ;epreneurs who run the enterprises. The

role of rentier ‘and entrepreneur can be combined in the

same dérébn, " as was ‘typical of the 1%9th century
entrgbﬁqneurg, but this need not-be so any more in modern

enterprises, where control of the decisions of the

-

enterprise may rest in the hands of the higher management {

Joan Robinson% 1956, ch 1 and ch 7 pp. 6B-69).

1) Consumption and saving behaviour

Saving beﬁav:nq' in’ the neokeynesian system does nat
stem from an analysis of the utility maximizing individual
as in the neoclassical model, rather it is based on

postulates of different propensities to save among
different classes or ahang different income catégories, all

. ]
more or less based ‘on. Keynesian considerations on

psychological propensities to consume. Two different
savings equations in the neokeynesian stream are of

particular 1interest. One, proposed by Kaldor ,is based on

i}
t
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propensities to sgvé which differ accordln'n to inéome
categories; a 5ec6nd, proposed by Pasinetti, is based on
saving propensities whiéh differ ;mong classes. '

Kaldor ‘s saving equation (1) assumes simply different
propensities :L save out of wages, ;w', a;d out o; profits,
sp ‘', and such that:

sp’ > sw’
with a strict inequélity sign. In the 5imp1est~péssible
case ;f proportional saving from those income categories,
the equations are:

TS = sw W + sp K (32)
where "W and ﬁqare the total wage-bill and profit bill in.
the economy, aﬁd sw and sp the average saving propensities
out of wages\end out of profits respecfively (in this case
equal to 'the marginal propensities). Hence, savings per
employed worker would be, in carn or real terms:

S = swwWw + spr k ' (33a)
or equivalaqtly:_

S = sww+t spr al /7 a0 (3I3b)

‘(1) See Kaldor (1955—56, p. 99): "?gcome may be
divided in two broad éategories, Wages and Profits... (where
profits comgrise)...the income of property owners
generally, and not only of entrepreneurs.The i1mportant
difference between them being i1n the marginal propensity' to

consume (or save), wage earners marginal savings being

small in relation to those of capitalists.”
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where we keep our convention that quantities without time

indicator refer to the present periaod or time t. We shall

A ]

call equations (33a) and (33b) the savings functions by,

. - !
income cateqgories.

Kaldor ‘s theory, which uses savings propensities by

income categories, and not by social classes,v.was
considered inconsistent by Fasinetti, because it means that
workers have different propensities to save out of their

wage income and out of their capital income. FPasinetti

(1962, p. 270) proposed, instead, the followang savings

-

function:

TS = sl(W + P1) + sc Ac (34)

s -
where sl and sc are savings propensities of workers and

capitalisfs respectively, with
sl < sc,

Ml and fc are profits net of depreciation earned by the

workers and the capitalists respectively, which are
L : .

proportional to the capiéal they own:

il = r K1l p
g ’ . ' \
e = r Kc p

Ml + flc = B r (Kl + Ked)p = r Kp

W is the total wage bill:

~

W=wplL

-

" p: is the price of the éapital good. A

. w, Savings per worker in corn or real terms would then be:
/ ' . "

ES=T8 /7 (pL) =sllw / (p L) +r K1 7 L] +

y

Pd
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sCc r Kc / L_

hence:
S =551 (w +r kl) + sc r kc (35a)
.kl =K1l / L; ke = KF / Ly k1l + ke =k
ar 7 : ‘
oo /

Sltw + (1-2z) ,r al / a0 1 + 8c z r al / a0 (35b)

n
"

*

z Ke /7 Kyjy 1l —z=K1lL/K; 0<z<1

z 1is the proportion of capital owned by the capitalist
class. ki (i1 = 1,c) 1's s1mply fotal capital owned by
I

class i divided by total workers. ’ @

1 4

Pasinetti s savings function (35a) or (3Sb) Mwsults in

a very interesting asymptotic behaviour far the

F

neokeynesian model as we shall soon see. But first, let us

‘consider a slightly more general formulation of that

savings function, which expllcftly shows retained earnings’
of corporations. It is, in per warker and real terms:

S =sllw + kl r (1 -~ 8)] + scr ke (1 ~ @)

+ se ro(kl + kc) . (36a)
kl + kc = k
. . A
9 represents the proportion of total profits, r (k1 + kc),
. ~

retained by the carporation (or by the "eﬁ:repréneurs”);
hence (1 -~ ®©) is the proportion distributed; se is the

C
prapensity to "save" of entrepreneurs, i.e., 1-se

represents their propensity to acquire consumption godds-

L3
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goods which do not contribute to increase productive
M Is

capacity. One example of this type of good could be the

company jet. If it is assumed that all goods acquired by
S

corp&i jons are investment goods, then se = 1.0.

The e&ﬁ?(ion can also be written as: -

oy

S =51 [w+ (1 - 2) (1 —0O) r at /7 a0l +

sc z (1 - 6) r a1l / a0 + se O r al / a0 (36b)

where z is as in the equation (35a)
*
We can now formulate the savings investment relation

1in the neokeynesian mode}s. We have to link the savings

expressions of équations (34), (35) or (36) to the other
. -
"variables of the models. This is done by explicitly

writing the definition of the savings, net of debreciat?nn,

as non consumed income after depre&iatiun d k=
S =w+ (1 +r) k -dk —-C \ 37)

-In identity (37) ’savings are already expressed in per

worker terms and in real or corn terms. So far we have
/

taken the duration of our capital, corn, to be ane period.
Hence

d =1
from equation (8b) and (9b)’§t is‘Pnssible to obtain by

eliminating q:

w+ (1l +r) k ~-C=k (d + q) (38)
. 9 o
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Replacing this in (37) and taking account of the value of

the depreciation term, we get:

E§=kg or § = (al / a0) g (39

Notice that the righl hand/;ide of (39) is net investment
per worker: '

kg= (17 L{ dK/7dt
\

Expression (3%) 1s nothing other than the known relation
between savings and investment. Notice also that (37)
together with (32), (33) or ‘(36) i%pliciti; define the
consumption behaviour in the neoclassical model. We could
1ndeed . have formulated this model in terms of consumption
réther than sévings. This is what we shall do in the
econometric estimation since, given the nature of the

(3

statistical data (savings 1is calculated as a residual in
the .national accoﬁnta), it is then the'more adeq;ate
procedu}e.

Equation (39) togéther mith ong of the equations (33),
(35) or (36) Mdurnish an extra condition for the closure of
the neokeynesian model., Notice that the three conditions
farmed are different. That obtained using (39) and (53)
was the original condition used by Kaldor (19535-56).
) The condition' obtained by using (39) and (35a) (ar
35b), on the other hand, is the starting point of the

Pasinetti theorem and of its dual, proposed respectively by
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.

Pasinetti (1962) and by Samuelson and deiglia#; ¢1966a),

which describe the asymptotic behaviour of the savings

¢.~investment relation in steady state. Finally, the

condi tion obtaiped by combining (39) and (3&a) (or 36b) is
another instance of the’ Pasinetti-dual theorems.
We shall examine briefly these saving-investment

relations without commenting on their empirical relevance,

which will be discussed later.

The Kaldorian relation, obtained by combining: (39) and

_/
%

(33) is:
sWwwWw+spr k=%kag (4’a)

ar ,‘ - \ ' . <
sww+spr al / a0 =g al / aOfw o’ (40b)

J

and replacing w from equation (Pa) we get anaother form:
il . [

< . » -
.

@

o>
sw (1 - d al)/al + (sp — sw) r =g ~h\hT@Oc)

€4n stead9‘state these relations should not change.

On the other hand, the savings—invesﬁment relations

(obtained by using Pasinetti's‘equation (35) combined with

equatioms (39) do change with the assumption of steady
state. Take the combinatidh of (39) and (35a):

gl (w + r klJ + sc r‘kc = kg (41a)
which can alsp be written: .

sl vy + (sc - sl) r kc = gk’ (42)

where Yy is the net income or the product net of

-
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depreciation in real’ and per, worker terms:.

pe -

+

- y(t) = qt) — d kit) = (1 - d a1) 7 a0 (43)

A
- ‘

Naow 1in steady state, capital owned by each class, which is

B

equal tp accumulated savings, will be proportional to the

o

savings of that class, hence: [ 4

4 4
ki~/ [sl (w + r k1)1 = k / (g k) - (44)

-
.

where we have replaced totas savings by its'equivafent

total investment: 9 k. The above expression can also be
. :
written, by replacing kl by k - kc, as:

(k—kc)/i& sl [w + r (k -~ ke)) /7 (g k¥
4‘ ‘,)‘ ' ‘:‘ '.>
from which we tan obtain in terms of the other variables

as? ' ’ -

" ke = (g k-sl y) /7 (g — sl r) . ' (45)

4 r

yhith shows the relation between kc and the other --

variables, .especially k, resulting from the steady ‘state
assumption. Replacfﬁg ke in thé‘ Pasinetti ‘s savings-—

investment ‘relation (42} we obtain, after some algebraic

- v . )
simplificag}onss

scel yr-—-scgkr-slgy+kgz=08" (46)

!

m. ’f

*

¢ - -
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This is a quadratic-equation in g (1). Its soluéion
yields; ‘
Q =sC r -7 (47)
and . _ ( -
g = s)&y / k=s8lr (1/ Ar) (48)

where Ar, the}profit share in %ncome net of.depreciation,

has been def{ne as:
Ar = r k / (49)
R y\""\. /]
Relation, (47) conét{futes Pasinetti's (19462) theorem.

Relatiog (48) constitutes its dual discovered by Gamuelson

and Modigliani (196&6) and by Sato (1946). Notice that the

~ dual solution (48) implies ,by taking account of (42), that,

kc = 0. , Conversely if kc = O (42) implies the dual

-

solution (48). Thefe#ore, in the dual state , workers

eventually awn all but a vanishing share of the cgpitél H

L |
ke = Q3 kl = k :

* e

Pasine{ti's solution (47) is therefore restricted to values'

~ '

N

i N v
of kc strictly greaten»ﬁhan zero:

_—— ——— . e e e e ——

1

(1) Baranzini (1973) was the first to notice that
ﬁassinetti‘s pgbblem could be expressed as the solution of
a quadratic'equation; the equation he obtains is in r and

. ) ' '

his deduction follows a‘dif¥eren£ path. We think ‘ours has

more intuitive ‘appeal. For other different treatments of

theis problem, see GSato (1946) as well as Samuelson and ’

Modigliani (1964).The seminal article is of course

Pasinetti (19&2).
4 ‘ Voot

A
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kc > 0O,

>
-

' ]
gince a negative kc- would have no economic meaning. To see

what limits are imposed by this restriction let us replace,
‘.’. 1

in equation (45), which gives the value of kc in steady
state, b by its value in terms of the Pgsi#etti root

(equation (47)), to obtain: ' ’

ke = (81 y — sc kr) /7 Lr (sl .- sc)l

" and let us replace vy by its equivalent y = r-k / A?, to

4

.

finally aobtain:
) », .

ke = (sl / Ar - sc) / (sl — sC) . (350)
» N -
Now, for,a meaningful Pasinetti solution kc, given, by

{50), should be strictly greater than zero:

. (gl /7 Ar - sc) / (sl — sc) > O (51)
This impiies either that sl < Ar sc and sl < sc or that sl
> Ar sc and sl > sc; in fact since the profit share Ar
should be:

0< Ar < 1 }

pbr (51) to obtain it is’simp1y~necessary.th;t either:

sl < Ar sc . (S2a)
or “~
b B
s1 ¥ sc - (52b)

f
I

But assuming this second condition to be true leads to a
contradiction, for the following reason. In steady state,
as we saw in quation (44), the capital owned by each class
has to be proportional to the savings of that clasa or, to

§

takg workers and éapifalists!

—
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kl kc

sl (w + r kl) sc r kc

o ' s -

which implies, for Pasinetti states (kc different from O0):
4 B

sl w+r ki (sl — sc) =0 (53a)

or -kl = — sl w /7 [r (sl - sc)1l {53b)

. - ,
i¥f w, ‘r and kl are not less .than zero (far economically

-

meaningful solutions), equation (63b) can hold true only if.

{
sl < sc K

Y
which contradicts condition (SZbSX
In cunseqbence we cannot have sl > sc, and the

Rasinetti solution is restricted to condition‘(52ai, that

is, to values of sl and sc such that:

sl <« sC or sl <scr k /vy
A S

Notige also that if the economy is in Pasinetti’s regime,

-

scr k/y=9gk /vy

and the criterion of validity of Pasinetti 's root can also

.

be writfen:
sl < gk /vy.
which is Pasingtti's‘(lqbﬁ) original form.

\ ’ .
The above relations and' limits can also be obtained by

< . L
examining the . differential equations of k and of kc and
their steady state paths, such as was done by Samuelson and

Modigliani (1966a) and by Sato (19446). An analysis of the

Pasinetti process resulting from the combination of

equations (39) with ‘the more general Pasinetti savings.

. M .
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. function (3ba), which permits corporage retention of
prafits, would show thaé the addition of corporate
‘j gsetentions does not change the Pasinetti and dual theéremi !
fundamentally; it‘ simply gives them a slightly more ;
- camplicated faorm.

- .
In conclusion, there are two distinct forms of the
savings investment relation in the neokeynesian models.

- .

One 1is the Kaldorian relation, which uses propensities to
save expressedr in terms of income categories. The second
one 1s constltuted.by’the Fasinetti/dual theorems, with and
w%thout corporate retentions, where ' there .15 explicit
consideration of propensities to save ain t;rms of social
classes, ana this leads to the special steady state results
wglch we havekexamlned.

The question now arises: which one of these two.cases
should Qe choose? Pasinetti in his original article (1962)
seems -to have sugéested that the choice had to go to the

Fasinetti/dual equation for logical reasons. This is only

true if Kaldor's formulation is seen in terms of social A

classes rather than in terms of macro-categories of income.
R :

Take the starting point of Fasinetti’'s relation given, for

example, by combining equatians (39) and (3éa), and
¥ N
N replacing ke by z k , kl by (1 - z) k, and kc + kl by k: .
)

sl tw+rk (1 - 6) (1 - 2)] +scr ke (1 —©) +0

ser k =gk ‘ ’ , §54a)

Y M '
N
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As written ahove the ,savings of each social class are
explicit 1in g(54a). On the other hand, the eq4ation cnﬁld
be réwritten in terms of ;ncéme categories as:

61 w+ [s] (1-0) (1-2) + sc z (1-0) + se 81 r k

= g t”l . (S4b)
whichlis formally similar. to Kaldor's equation:

.sw w+spr k =gk
where sp can be defined as a weighted average of

prDYensitles to Ytronsume frow capital income of different

classes, and of enterprises:

1}

sp

¢ .

L}
[sl (I—Ql\:}—gL + sc z (1-8) + se 81 ,- and
-
-
sl = sw.
Now the questjon can be posed: Why, or rather how,

would (54a) result in' the Pasinetti/dual process rather

than 1n some sort of macroeconomic average equation such as

[ 4 -

{S4b) 7

-« The Pasinetti/dual results would obtain only i¥ tuol
conditions: were met. The first conditiaon is fhat in the
long term there be perfect arbitrage between the interest‘
and the profit rate. In other waords that, indeed, in
steady state thHe interest rate obtained i1n the money ﬁarket
by rentiers be equal to the profit rate, any difference
between the two provoking the transformation of rentiers
into‘ entrepreneurs and vice VErsa,)sn as ta wipe out the
di}ferenée. I¥f this were not the case the rate of profit F

would have to be replaced in equation (44) by the rate of

interest. Therefore expressions (45) to (49) would not
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follow. Perngt arbitrage 1s an assumption made in the
neoclassical , models, but it is not clear why it should be
necessary ;n the neokeynes;an world, even in the long term
since, iQ this model, markets do not always have to clear.
The labour market in these models, for example, does not
have to.glear. .

Tﬁe second condition, or assumption, necessary for
Pasinetti ‘s processes, is that; there be a social class
whose only income is from capiFal and, mbre importantly, .

:
that this class be stable forever. (1) In other words

changes of clasg or, equivalently, transfers between
classes, as a conséquence of inheritances going to a worker
from a capitalist, or as a consequence of capitalists going
bank(uﬁt, etc. are not allowed. Even if these are allswed
it would bé necessary to canceive of some mechanism whereby
these transfers would cancel out. For i% they do not

-

cancel out, the propensities to save appearing in equations

(44) and the variéble kl would not be stable and this

equation could not be written.

In conclusion, the gquestion of the choice between the
Pasinétti form and the Kaldor form of the savings
investment ' equation cannot be pased as a purely laogical or
theoretical one. \

The choice between these two formg shouid be based on

{1) This was noted by Samuelson and Modigliani (1966)

and by K. Sato (19466b).
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empirical studies. Unfortunately we do not have data to
examine directly the savings function by income categories
(Equations 33a or 33b). In our empirical analysis, we shall

then be able to estimate only the Kaldorian savings

" function. Because of this, we shall not discuss in this

work the Pasinetti-—Dual version of the Neo-keynesian model.

2) The "animal spirits" function

The second condition of cldéure for the neockeynesian
system relates the rate of growth to the rate of profits in
the following way, given by Joan Robin;on, (1962, pp.44-
S1). For a given "state of e;pectatiuﬁs" or of'"animal
spirits" of the‘entrepreneurs, these decide to invest more
or less according to the profits they expect to obta‘ﬂ,
investing in general more when profits expectations are
high. In general though, in the short term, expectations
are volatile due to the fact that the "real world" is
ridden with qncertainty. This wuncertainty is of an
irreducible pre, different to risk, and is furthermore not
amenable to any sort of probability Gélculus, in spite of

all neoclassical attempts to do away with it. In Keynes'’

own words:

-
"Even' apart from the instabiﬂity due to speculat?nn,

there is the instability due to the characteristic of

-

SIS s+t bW aree TS 7 aim
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human nature that a large proportion of our positive

activities depend on spontaneous optimism rather than

on a mathematic expectation, whether moral or
hedonistic or economic. Most, probably, of our
decisions to do. snMéthing positive, the +full

consefjuences of which will be drawn out over many days
to come, can only be taken as a result of animal
spirits — of a spontaneouq urge to acgion rather than
inaction, and not as the outcome of a weighted average
of ‘quantitative benefits multiplied by quantitative
prababilities. Enterprise only pretends to itself to
be mainly actuated by the statements in 1its own
prospectus, howecer candid and sincere. 0Only a little
more than an expedition to thg South Pole, is it based
on an exact calculation of benefits tP came. Thus if
the animal spirits are dimmed and the spontaneous

optimism falters, ieaving us to depend on nothing but

a mathematical expectation, enterprise will fade and
]

. diegs though fears D¥ loss may have a basis no more

reasonable than hopes of profit had befare...

---We should not @ conclude from this that everything

depends on waves aof irrational psychology. On the. .

contrary, the state of long-term expectation is often

steady, and even when it is not, the other factors

exert their compensating effects." (Keynes, 1936,

Chapter 12. See also Keynes,, 1937)

It is because of this that capitalists are Toved in
!

L 4

- e 3 M
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their actions not just by calculations of expected profits,
‘but by soﬁething else —— their "animal spirits” —— a
"spontaneous urge to action" which leadg them to keep
accumulating. This is for Joan Raobinson a crucial element
of the Keynesian models. These ..."are designed to project
into the 1long period the central thesis of the general
theory, that firms are free, within wide limits, to
accumulate as they please, and that the ;ate of saviﬁgs of
the economy as a whole accommodates itself to the rate of
investment that they decree" (1). |

In her model therefore, "“the inducement to invest is
cnnce;ved in terms of a desirea rate of growth... the

actual trend of growth 15 generated frnﬁ within by the

propensity to accumulate inherent to the system. It is
’ (‘

steady or fluctuating according to %hether 1t operates in

tranquil conditions which generate iﬁertia, or in a

changing world, where uncertainty  makes expectations
, . \

volatile." (Joan Robinson 1962, p. 83). ¢

%
In the steady—-state then, when expectationsfﬁave set

in a self fulfilling steady pattern, the animal spirits

(1) Joan Robinson, 1942, p.83. She goes too far in her

)
N '

assertion that firms are free to accumulate as they please.
The point is rather that the rate of growth results as a
consequence of independent investment behaviour of the
entrepreneurs and the saving behaviour of the diverse

classes in the econamy.

e
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1

function can be represented by tqg follawing equation:
e g = ir); i'tr) =" di /Zdr >0 (55)

where g is 6 the desired (and in steady-state also the
actual) rate of accumulation (growth) of the economy; r the
rate of profit, and i stands for the functional form of

what Marglin (1984) calls thé "animal spirits" function.
The neokeynesian model is, then, constituted of:
equations (Ba or b), (9a or b), (29) or (29a), (30a), which
?‘ \ are common with the other models; equation (40a) (Kaldor)
v as the saving investment relations; and finally equation
(5§§§‘ the animal spirits function. Six equations for the
s1x  unknownss cc, gs W, r, k (or a1 /‘30) aqd q (ar 1 /

a0). The system.is therefore closed.

f ’ . There are Dth?‘? variants of the neockeynesian maodel,
all characterized by having a function-representing the
"inducgment"ﬁo invest" of caﬁitalists, such as those of
Harrod, . Kalecki (short term) and Kaldor. (1) They
introduce mechanisms different to the "anim;I spirits"
function, in their independent investment equations. (Joan

Robinson 1966, pp. 82-87). The important feature of these

models though is not so much the particular mechanism used
1]

(1) Kaldor's model is rather of a Khybrid variety, .

since it assumes full employment of labour.



[

as the existence of an independent 1nvestment (ar

accumul ation) functjon.

\

c) The Neamarxian System

- *

In order to close the neomarxian model we have to
introduce an. additional relation to equations (8), (9), \l
(29), (30a), and (40a). Marx, partially following the
classical econamists, closed his madel by postulating

Eondltions that can be& shown, in the absencé of technical

progresé, to be equivalent to assuming a constant wage in

terms of corn (1). Without elaborating too much, it can be

said that this real wage is "socially determined" to allow a

level of consumption sufficient to restaore the labour paower .

which the worker sells to the entrepreneur. This level of

consumption 1s not a physical subsistence level of the
malthusian type, and the related wage is not, therefore , as

in thg classical theorieé, a biolaogical subsistence wage. It .

is reiated to the mores and customs 5# society.\

culturally, rather than biologically determined.

then, mare appropriate to talk of

(1) To see how this wage concept can be related, in ﬁh;

¢

corn model, to Marx's concept aof labour value, see

Marglin (1984).

s B BT
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conventional rather than a subsistence wéllge. In this
setting, the level of the conventional wage is influenced by

the pressures that the worker s can exert upon the

capitalists, in order to better- their living standar.'ds.l In .

other words, thg—z conventional wage i:s influenced by the
relative strength of workers and capitalists in the “class
struggléQ\. When a balance of power between workers and
capitalists‘ is maintaimed, the level of the conventional wage
is also maintained constant, insofar as we make abstraction
of ‘technical progress. -

If ‘technica'l progress is introduced into the picture,
the mechanism of a constant conventional wage cannot be
maintained anymore. In - &he Marxian system, technical
progress 1is, to use Sweezyis (1970) gxpresqion, "a necessary
condition for the existence of ,capitalisi:. productign". I+,
for example as a consequence of worker s bargaining, wages
grow beybnd the conventional level, enfrepréneurs react by
cost saving ‘ measures 1n the form of labour saving
technological innovations. ’Unemplnyment and productivity per
worker increase. The increase in unemployment 4 (in Marx's
terms "the reserve army of the unemployed") exerts a downward
pressure an ;vae_}es. But on ‘the other hand, the increased
productivity affects the perception of the conventional wage
level. Workers will fight back to attain a new level of wages
corespondir{g to the higher level of productivity. The final
outcome is not clear. Assuming as before that class power is

P
balanced between workers and capitalists, wages will rise,

-

N
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that 1is, they will capture at least part of the_productivity
gains. There is still some indeterminacy, since they caould
grow at a slower or a faster rate than profits. Dnevpossible
hypothesis 1is that wages graw at a rate equal to the rate Q#

téchnical praogress:

- wit) = wo Exp(R’ t); Wwo = cont. ‘ (S6a)
where R° 1is the rate of growth of Harrod neutral technical
progress. this hypothesis can also be expressed as a

£l

constant share of wages in the product of the economy:

1

wit) /7 g(t) ald w(t) = wo Exp(e' t) /[qgo Exp(R" t)1

wo / gqo = const. (S6)

This 1is the hypothesis that we shall adopt. But we should

v

be aware that it implies very strong assumptions on the'

v

bargaining behaviour of workers. It implies that in
capitalistic economies bargaining is dane not only aver the
wage rate but also over its rate of growth; and +furthermore
that the end result of the individual bargaining processes,
in a country with more than one group of organized workers;
is a constant share of the product. This is easier to
conceive 1in an economy with a highly centralized labour
movement and wage bargaining process, like Sweden, than -in
countries s&ch as Canada or the United States. |
Finally it also implies that the relative strength of
L syl
workers and, caﬁitalists in the class struggle‘ do;; not

change. Because of this, equaﬁions (56) and (56a) shold be

"madified, in order to introduce explicitly a term reflecting

the' relative strength of workers; that is,'h term reflecting

v /



o —n i gy

R S

126

the class strugfle. We shall come back to this point- in
chapter VvV, section D.

P

N R R
- 3 / R B '
. .

Ve v D) Hybrid Systems

. with, at least %goqr relations in common and at most two
’ T O

ot
relations different ~among the six variables defining the

S0 far wixhave presented three basic 5ty1ized'made15' ,

. .
" system: c, g, w, r, k (or al /7 a0) and q (or 1 / a0).

.

Lol Of the two different relations in the basic system one

Qireferred to the consump£1un) or saving behaviour and the
oL . | . .
o .‘resulting saving investment equilibrium condition. The \
° w . v Y N

Y

. ‘neoclassical -savings equation, with its concept of )ifg

a

iﬂcyclb,'gﬁyjng for retirgment, ‘through lifetime uwtility ,
- maxiTization, differed’froﬁ t;e common §;vings equations of ‘
“~the 'neokeynesian and henmqrxian X moéeLs, basedl on (
. psychological ,prapensities to 'sa;e émung clearlfudefined
° . . @

socioeconomic classes, *esulting oin  ceither the

v - R :
Lo »~ Pasinetti/Dual equations or the Kaldorian mq;p&lépnnmic

% .

]
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a

The second di'fferent relation stipulated: for the

neoclassical A model, that the system had a natural rate of
unemployment; for the neomarxian model, that the system had

a socially necessary given wage share; and for the

*

nekéynesian model, that “the system bhad an independent

investment relation arising from the "animal spirits" of
the entrepreneurs ang their urge to accumulate.

The two differing relations can‘he qombined in 5{h;q

/

ways which give rise to three other models, which we shél#

¥

call “hybrid" to distinguish them from theé basic ones

presented. In this way, the natural rate of unemployment

relation (24) can be combined with one of the neokéynesiaqv

-

savings—investment relations to obtain a model much like

some of Kaldor's models. We shall call this hybrid model

o

the CK model. \ , ‘ c
On the other hand, the’neokeynesian animal spirits
ré}ation (55) can be combined with the peoclassical savings

L4
investment relation (23) to obtainﬂ% second hbhybrid model

.which we shall simply designate as (ge KC model.

Finally, the neomarxian socially nece;sary wage
equation (56) can be combined with the neoclassical savings
investment relation (23) to obtain the third hybrid model,

: .
which we shall simply call the MC model.

] ‘}
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. CHAPTER V

THE GROWTH MODELS WITH GOVERNMENT AND TECHNICAL PROGRESS

1

In Chapter IV the models of growth and distribution

weke , Presented ‘in a very sfmple and stylized way, which

permits one to analyse with vclarity their essential

structure and ‘working. For a detailed analysis along the.

-

same lines, the reader 1is referred to Stephéﬁ'ﬁarglin
(1984). The purpose of the present work is different. It
is to' study the theoretical anﬂ‘empirical incidence of a

tax on profits in the context of growth. For this purpose

it is Hecessary\ to present ere general forms of these
. \ a e N

madels.
Two ‘fspects are particularly important in the
broadeniy of the models. One is the inﬁrbd&ct{Pn of

taxation and government expenditufes. Wi thbut these, there
. ,

is of course no incidence to speak of; ‘The second aspect
is the introduction of technical grogress. This
generalization is particularly impo}tant for the empirical
estimation of the models, to be carried out in future

/
[ éhapters. Some equatiaona, such as the neoclassical

'3
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"natural ra}e of unemployment” relation, (equation (24) of
Chapter v, would be greatly misspecified without
considerationslof technical progress. ‘Additionally, we saw
in Chapter III and igs apﬁ;ndix 2, that £o ignore technical
progress ?an éause great biases in the estimation 6?
incidence énd shifting.

‘ Dtger modifi;ationS‘yill also be impleﬁented, such
as: the generalization of the neoclassfcal consumption
problem to _the multiperiod case with unequal working and
retirement spans; the subsequent transformation of the
resulting neoclassical consumption function to qgive
observable indicators of 1ts unobservable aréuments
(expected wealth or permanent income), and to render it

empirically estimable, etc.Inrgeneral the modifications

"'will have as a goal the development of observable and

L4 ,
estimable forms of all eqguations in the model, which

additionally will permit us to eQunciate incidence

propositions in terms ot abserved, or estimable,
L)

parameters.

The plan of the chapter is as fﬁllows. In Section A

we shall introduce the government budget constraint and all

the related variables. In Section Q, we shail examine the
modification to the equations common to all models, as a
consequence of governmeng actions and of technical
progress. In Section C, we shall examine the corresponaing
modifications to the consumption functions and the saving-—

investment relations. In Section D, we shall analyse

&
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modifzcations to the other equations. Finally in-Sactinn
E, we shall tie up the modified form of each model.
In view of what was discussed in Chapter 1V, Pasinetti

and dual processeé will not be treated in this work.

P

A) A new relation: the government budget constraint

The ls1mp1e "models introduced in Chapterd IV, with no
government, were constituted of systems of six equations.

The introduction of tHe government adds a new relation,

expressing the balance  between government receipts and

government expenditures.

The government receipts are mostly constituted of tax

<

yields and profits from property owned. We shall regroup
the taxes collected lby the government in our model,

‘expressed in ad—valofem'(prupurtional) terms ,as follows:
\ - . T e
1- taxes on wages, designated by the symbol tw

[y
-

2- taxes on profits of enterprises, designated by tcr,
and Wplied to profits after depreciation,' but before
thgy are distributed - .
S~ taxes on profits distributed by enterprises to
househuids; they will be designated by tyr

4 taxes on sales  of consumption or investment goods,
designated by tx; these will include direct subsidies
to production, expressed in ad-valorem terms ?5 a

4

'negative component of tx.

,1'
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The government will carry out the following types of
expenses:

1- It will expend in consumption goods, i.e. in goods
which do not increase productive capacitx; recall that in
Chapter IV we considered, as a possible good example of
consumption goods for the case of corporations, the
executive airplanes (although some corporate executives
will +ind the example A unconvincing). ' Government
consumption will be expressed as GC or, in per waorker
terms, as gc.

2- It will act as a source of funds to enterprises, by
buying shares in them, or F?nding them capital {(directly or
indirectly), i.e. it will "save", autonomously, p;rt of its
receipfs; these aufonomous savings will bé desigqfted as
i Y5, or in per worker terms as gas (1):

I - It will effect fransfers of funds to households, such
as unemployhen£ insu;ance or retirement payments. They

will be designated by SU, or in per worker terms by su?

(1) The government alsp "saves" by simply depositing
its money 16 a bank account, if this one is lent to
enterprises; aor if it incurs in an ékcess‘of expenses (in
capital goods) over receipts (government de%icit: gds).
This variable (gas) is intended to show the autonomous part
of the government saving activity as opposed to that,

unintentional, or compensatory, which is an automatic

consequence of government deficits.
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2

The government can also incur an excess of receipts
over expenses, .or vice versa, 1i.e.’'a budget surplus or
deficit. This will be designated by GDS, or in pér worker
terms gds. |

There 1is ana;her element in the goverﬁment budget
equation; since the government owns some capital through
the accumulation of its savings, it will receive
distributed profits in proportion to the total capitéi it
oWNs. We shall designate the proportion o? total capiial;,
owned by the government as zg.

We shall. alse have to distinguish, from now oﬁ,
between pre—-tax ar grosd of tax prices of factors and goods
and after tax or net of tax prices; For, say, price "x" we
shall designate it as gross of t;x by a second
qualifier,"g", that is as "xg"j;and, when relevant, we shall
designate it as net‘of tax by a qualifier,"n",that is as:

“xn". For example, wages, profit rates'and prices of goods

gross - of tax will be, respectively, wg, rg and pg; and net

"

¢

I »
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of tax: wn, rn, pn.
Let us now examine in more detail the structure of the

gavernment receipts. The tax base for the tax on profits

! .

(tcr) of enterprises is togﬁl profits or:
\ .

ot

fig = K rg Pg . (1f
R : \

.where’ K is total capital, rg, as we saw, the gross of tax
4

¢

profit rate, pg is the price gross of sales tax and fig

total gross of tax profits.

B

We chall take as the tax base for tyr the distributed

profits net of the tax tcr, or: )

(1 -8 (fg — tcr Aig). = (1 — @ (1 < ter) K rg pg

s

.

where © is the retention ratio of enterprises: therefore

(1- @) is the proportion of profits which is distributed.

The tax base for tw will be the gross of tax wage

bill, wg L, and the tax base for sales of conéhmption or
» .

investment goods will be total brnduct1on value of these, Q@

Pg-

Then the government will receive tntél tax receipts;

Tg, of:

W I
. -

Tg = Krg tcr + Krg (1 —0) (1 - ter) tyr + wg L tw

’

+ Q pg tx a (2)

——
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it wfll also recei its participation an distributed

prqfité, which we shall it will treat, for tax

IS

purposes, as other distributed profitsp they will then be:

Mn,g = K rg pg (1 = 8 (1 - ter) (1 — tyr) zg ®
z

ﬂenée total government receipts Yg, will be: .

Yg = Tg &‘hn?g =

Wg Litw + K rg pg-f tcr + (1 — @) (1 — tcr) tyr

T

01 -0) (1 - ter) (1 - tyr) zg 1+ Q pg tx (4)
. . .
By defining the average ad-valarem government participation
in profi&s, tr, as: /

. ‘ s .

tr = tcr + (1 - @) (1 ~ tcr) tyr +

(1 - @ (1 - ter) (1 - tyr) zg . : (S)

we can also write eguation (4) as:

. e , .
- ¥Yg = Tg + AIn,g = wg L tw + K rg pg tr + @ pg tx (&)

¥
The ,expenditure side of the government constraint was
presented above. Designating total government expenditures

as GE, this side would have the following form:

GE = GC + SU + GAS | | C 7

o
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In other words, ,the. government = expends its receipts in
consumption gooads (60 , subsidies or transfers to
households (SU), and it Saves part of them through
participation in the ownership of eﬁterpriesg (GAS) .

The balance (or imbalance) in the gove?nmant budget

can now be expressed as:
Yg - BE = GDS , ‘ 8)

The excess of income (Yg) over expenditures  (GE) is

o

constituted by a government surplus, (GBS (> 0), or deficit

(GDS' < 0). From (&), (7) and (8) we obtain: | N

wg tw L + K rg pg tr + @ pg tx = GC + SU + GAS + GDB

. RS _ AP

in per capita terms and taking the product as numeraire (pg’.

= 1) this becp@é;=

o

N .

wg tw + k rg tr + g tx = gc + su + gas + gds

°

(10a)

= 4

wg tw + (al / a0) rg tr + tx / a0 = gc + su + gas + qgds

[y

(10b}

4
tr is given by equation sy
In the neoclassical' case, the term expressing.
subsidies per worker, su, is an average o?‘shbsidies.given

v ' o ¢ ' v
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) .
to households during their working periods, su0, and those
given to them during their retirement periods, sul. At any
: ¢

maoment of time, in a two period neoclassical ﬁodel, the

.

‘average subsidy expressed in per worker terms will then be,

in view of equation (15a) of Chapter 1IV:
su = (su0 L + sul R) / L = su0 + sul /7 (1 + g) =

su0 + sul / (1 +n) , (1)

-

2

For ,then neckeynesian ﬁodel jn a two period situation
,énd in steady state, equation (1{) would also apply; but
for that model 1t isxsuge?flunus, since life cycle savings
are not assumed. AAoéher consequence of the introductioﬁ
of the government in the wmodel, is the added number of
variables representing government actions:

tw, tcr, tyr, gc, gas,‘su\(suo s sul),'&ds"
Since there 1is aone extra equation, all éf these variables

but one should be taken as exogenous. Notice finally that

Al

equation (10a) ar (1%b) is cghmon to all models we are
studying. '
B) The other common equations

We shall examine, first, the two identities describing
the distribution of the product between consumpfion and
investment and the distribution of national income bftween

wages and profits. Thereafter, we shall examine the two
f ,

oA e e -
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equations describing praoduction and factor pricing;‘

’

1) The consumption-investment and wage-profit identities.
A
The consumption investment idantity had been initially

written as follows (see Equatiop (8) of Chapter IV):

@Kt) = C(t) + [d%+ g(t)] X(t) ail | (12)
This equation is affectdd bscause we are assuming now that
tge government consumes part of the product. If the symbol
C(t) is kept for private consumption and the symbol GC(t)
is.intrdduced for government consumption the equation above
.bécomes:

4

QL) = C(t) + BC(t) + a1l [d + g(t)] X({t) (13)

\

»

Part of the product now goes to the cnnsuﬁption by the
gbvefnment GC(t).
-

- We can divide equation (13) by total labour employed

"~

and drop the tinmesindicators to rewrite: —//
. 1 /a0 =c + gc + (al/a0) (d + g) (14)
or : , .

1 =al0 (c +ge).+ al (d+ g - (15a)

T —
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Recalling also that we have defined the product per unit of

labour employed q, and capital per unit of Jabour employed

k, respectively as:

gq(t) = @) /7 L) = B(t) 7 a0 Q)] =1 /7 a0 (16)

\

and

k(t)= K(t) 7 L(t) = (al Q(t) t1 /7 [a0 Q(t)] = al / a0 (17)

2

. We can also obtain fhnm‘(14) in our altefn!iive notation:

q=c + gc +(d + g) k : . (13b)

"

Equations " (15a) or (13b) constitute fhe consumption
}nvéstment identity when there is a government. ’

'
» 4 5 .

The second common equation is the wage-profit idgnfity'

which was*yritteﬁ, without government as (see equafiuns )

v

and (7) af Chapter 1IV):

.

Q(t) = a0 wit) / p(t) + Td + r(t)1 al Q) (18a)

Y
.

. or in alternative notation '(see equation (9-B) of Chapter
IV): * .

|3

ot o -
.gt) = wit) / p(t) + k(t) [d + r(t)1l (18b)

~ ‘ \
\ 5 }
\ ‘
Now lith government taxation, the wage profit distribution

identity should say that the product net of general sales
taxes should be equal to the factor incomesigross of their

¥

direct taxes, or dropping time variables:

A B 0.




1

139

el

Q@ pg(i — tx) = wg ao @ + a1°'@ (d + rg) ,
or T
pn = Ng‘ab + al (d + rg) pg (19)
\
+ with:e
pn.= pg (1 - tx) = pPg % (20) \v
comﬁlepent=A7x =1 - tx j N
v
taking the price lgvel pg = 1: -3
P« = 1 — tx = a0 wg + al (d + rg) (21a)
in a similar way 4(18-B) would became: e
g 7% =g (1 — tx) = wg + k (d + rg) (21b)
‘Recall Ehat tx is the net rate of sales taxes and sales "
subsidies. I+ they were going to be written explicitly °

separafed we shauld replace in (21a) ar (21b) tx with:

t'x - sur = tx

where sur is the ad-valorem pure subsidy rate and tx the

ad-valorem pure general sales tax rate.

-

_analysis they will be separated in this manﬁer.

In the empirical

Since the product is measured, in equations (15a) or

(15b) and (21a) or (ﬁlb), in normal physical units, thase

equations are naot affected by the introduction of technical

progress.

i
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v 2. Production anJ\Marginal Productivity

g
J

-

Let us now examine the introductfon of %axés and
N . technical progress in, the production and margiral

. productivity equétions. We shall examine, first, the
< A .
modifications caused by taxes and, second, those caused by

introducing technical progress. N

]
i

The . production {uﬁgxian and the marginal productivity

»

- \equatians, before taxes, were written (see equations (29)
. 1 . . E
and’ (30) of d%apter ivy: =«

[

. Y 1 /7 a0 w q = f(k) = f(al / aO)’“ (22)
§3' and . ; | |

#'Qk) = f'($1 / a0) =d + r « (23
‘ - .

The production function equation (22) is not

‘o )
affected by the introduction of government actions; the

*

- ) technological relation between capital, labour and

3

pro&hction, stays the same. But the marginal pro&uctivity

‘ condition is affected as follows. The sales tax' tx

} : introduces, as all taxes do, a wédge between the income

p;iq by the purchaser of the product and the price received
R o by 'the* supplier. The entrepreneur will not receive the

;lful} pric-\e of the produe(p = pé y but rather th'e atter tax
, | iprié;t‘ pn = pg (1 :‘tgﬁ. On the other hand, the wages
tﬁA@_the entrepreneur will pay will be gros; of wilhm taxes,

. even if thahﬁgrkar will receive them net of wage taxes; the
. : '

»

Y

e,

e
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same reasoning applies to profits or, in neoclasé&cal

~
e

terms, cost of capital. ‘ In light of this the\#arginal

praductivity conditions will become:
i

(k) pn = pg (d + rgqg) : (24‘
and ¥ //
q.

q - f (k) = £(k) = k +°(k) = wg / pn (25)

The ' express caonsideration of technical progress will

introduce one more modification to those equations. Let us

« L

now examine this.

Technical p;ogress ;ill be treated as disembodied and
exogenous. In the more general case, this type of progress
is represented by the éffect‘that it 'has on the factérs of

production: it seems to augment their productive power.

Fgr a general production function, relating total (not per

i

cagita praoduction (@) to total 1labour (L)  and total,

B .
capital (K) this effect is represented by factors
‘ - 4
affecting those two variables and growing in time. The

general production function can then be wriiten:

L4

R = FIK PK(t),L PL(t)] o . (26)

where PK(t) and PL(t) are two . factors augmentinqmthe
' . .

productive capacity of capital and labour respectively.
' »

Assuming these factors to have an exponential form,

. *
equation (24) could also be written:

o

——
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X = FL K exp(Rk“.t),L exp(Rl‘.t) 1 : (27)

o

where Rk’ and Rl° are the rates of growth g§ PK(t) and

PL(t)respectively.

©

According to the size of Rk’ and R1' (or FPK(t) and PL(t) )

technical . progress can be classified as: pure labour

\ » —

.augmenting, or Harrod neutral, if:
‘ Rl = Rh* > 0O and Rk’ = 0

pure cabital augmenting, or Sblbw neutral, if:

[N

R1° 0 and Rk’ = Rs' > O

A

and Hicks neutral, if:

Rl1° = Rk'- _

¥ these concspts, that of Har;qd neutral technical
praogress is the easiest to incorporate in empirical
analysisu It can be shown.that i&/%echnical progress is
pure labour”™ augmenting, and there qng;;nnstant returns to
scale, then at a constant capital uutp;t ratio k / q (or
al) the wmarginal product of\ capital, and hence, in
competition, the profit ra;e r . will remain constant over
time, and if the profit rate is constant, then the capital
output raio will remain constant over time. (See Allen 19467,

[

p. 242)

In ébnsequence, Harrod neutral technical progress is .

. & .
the only one to admit a general steady state, where the

capital output ratio stays constant. Since we are

analyzing steady states we shall introduce only Haﬁrod

-

-
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neutral technical progress.. ' 5

‘wa, from the assumbtions of constant returns to

shale, i.e. of a linearly homogeneous production function, °

equatfon (27) can be rewritten iﬁ our usual notation: .

gexp( — Rl1" t) = f{ k expl-(Rl" - Rk*) t1 2 (28)

which, for Harrod neutral technical progress, bec;FeéE
(

\\\

Q =exp( R t) f[ k exp( -R" &) 1 . : (29a)

\or in alternative notation:
. ’

1 /7 a0 = exp( R* t) fC gl exp( -R""t) 7 a0 1 - (29b) -

’

%

where we have written:

AN

. . \ )
Rl = Rh' = R’ = rate aof growth of Harrod neutral technical
progress.

é .
Equation (2%a) tor 29b) is the final form of the

production- function, which we shall 'utilize in our models.
Taking derivatives of (29a) the new marginal productivity

conditions become: .

dg/dk=+'LCkexpl-R"t)] = (d+ rg) / (1- tx} (30)

and L ‘

exp(R’ t) flk exp(-R’ t)] — k f'Llk exp(~R* t)] = wg / pn

= wg / (1- tx) , (31)

Again, since the assumption of constant returns to

8 -
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P

scale is retained, equations (2ia) ( or 21b), (30) and (sr)'
K ' .
. are linearly dependent. We shallgfhen,in general, drop

equation (31). But notice that, by taking time

»

derivatives, this equation implids that the wage rate grows
with a geometric rate of growth equal to that of Harrod

neutral technical progress (See Allen 19467, page 244):

¥
)

(1 /wg) dwg /7 dt=R" S ' (32>
L

A

c) Consumpﬁ?&n functions and saving—investméﬁi relations

\ . o |

We shall examine, first, the neoclassical consumptian
function and “saving—investment relationjand second, the
» neaokeyneaian consumbt&un function and saving-investment

relations. '~

1. The neoclassical consumption function and saving-

investment re}ation.
In chapter IV the problem of the determination o
consumption by the household was posed in terms of the
/ following two expressions (see expressions (12.1) and
(12.2) of Chapter I1V): _ ' | 3
Max U(CO,C1) . BN (33a) !

s



) Jpr several reasons. First, the consumer will not. receive

A memem e ey g .~

is.t.

Co + C1 /ey = p ) (33b)

We fre now going to generalize these expressionsvby
'infroducing a government sector, multiple periods, unequal
working and retirement spans, and technical progress.-

'Y Let us first examine the introduction of.‘the

government. This changes the housghold budget condition

. \ ¢
a wage wg but rather a wage net of tax wn Py

~

wn = wg (1 — twWw) = wg 7w (34)

7w is the tax complement 7w = 1-tw @ " . (34a)

Second, it will still pay for consumption goods the full

price of these,. p = pg . Third, it will receive transfers
(or “subsidies") su0 or sul , from the government,to

Eomplement his labour incaome or to help during his periods

of transition from job to job (unemployment ar, mare in the

neoclassical vein, "job search") or to complement his
' ¢ \

retirement income. ‘Fourth, the profits he receives will ‘be

net of government taxes and other transfers. Call them rn

.

rn =rg (1 = tr) = rg 7r ‘ ' (35)

where tr is defined by equation (5) above, and ?r iF

simply the tax complement:

“~
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Pro= (1 - tr) . _ S (35a)

. In the neoclassical model the retention ratio © should be

considered as determined completely by néntier—hauséholds’-

Y
decisions; ‘ntrulled by these, and not by th? workers—
i > P

managers . of the enterprises. f

i; we finally introduce unequél working and retiring
periods; assuming that householﬂh, work %r years and live
retired Tn - Tr- YEArs, thgfhpusehofd consumptian problem
can now be posed as: '

e

Max ULC(0),C(1),C(2)...C(Tr),C(Tr.+ 19...C(T1 - 11 (36a)

/
AY
’

subject to:
! ¥

T ; \

ZC(t) (1 +rn) = =A \ (36b)
t=0 '

where A is total expected wealth, the present value of all

+

its expected future earnéngs, plus an initial capital

endawment, kO =

)

Tr-1 T\“
A = kO + )_‘_wn(t) (1 ~ ra)-t + zsu(t) {1 + rn)—® (37)

t?p . =0
In a competitive é;dnﬁmy the wage grows at the same rate as
Harrod neutral tec#nical progress: R’ (See equation (32)
above). In steady | state, with perfectiy realized
expectations, ?he household will expect his wage to grow in
this manner:

t
wg(t) = wg (1 + R')*

[

Ve et
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there*dre
wn(t) = wg(t) (1 - tw) = wn (1 + R)* (38)
7 .
On the other hand, in steady state, transfers will
*

grow at the same rate as the national product; therefore

'transfers per worker- will gFow with fechnical progress

¥

(Allen 1947, pp. 244, 245); hence transfers to working
households will be:

K sul(t) = su0 (1 + R")* t =0, 14..Tr—1

and to retired Households:

<

su(t) = sul (1 + R*)* t=Tr, Tr + 1....7T1 - 1

The expected wealth can then be written:

Tv-l
A = kO + (wn + su0) ) (1 + rn)=%(1 + R)* +
Ty T
sul Z (1 + rn)—%(1 + R*)* ‘ ' (39
\,'-Tv ‘

-

Then the 6aximizing household would arrive at the following

consumption plan which would be rea{ized in steady
state: (1)

Cv(t) =C (t, A, rn) 3 t =0, 1...Trg..T1-1 (40)
or assuming a tomothetic utility function:

C~(t) = A ht, rn) 3 Tt o= 0, 1...Tr...T1—1 (41)
In order ‘to arrive at manageable expressions for the

savings investment relation let us further assume thaﬁs

hityrn) = hO{(rn) for t = 0, 1...Tr—1

o s i s i s s . e A i et et ot i P i e ot o S o S o e i s

" ons
\

(1) Recall that in steady state EXpectatiuns.;re‘

perfectly realized. .
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h(t;rn) = hl(rn?} ‘ for t = Tr, Tr+1...7T1-1
Notice that this assumptiPn is simply a slight variation of
Modigliani 'and Brumberg’'s (1954) assumption that h(t,rn) =
const. for all t.

We can correspondingly write:

’

t=0... Tr-1 (42a)

i

cr i) A hO(rn) = CO(A,rn)

cv(t) t = Tr... T1-1 (42b)

l

A hitrn) = C1(A,rn)

“Where CO = a typical worker consumption and Ci 1is a
\\ypical, retired person consumptloq. ) Tétal private
consumption per worker will £hen be: .
C=(COoO+C1R) /L=CO+CI1R/L (43)
In steady state, with the employed population greowing,
.
in the neoclassical modél,ugt the geametric rate n (because
. "
of the assumption of constant uwunemployment), people
retiring 1n year ¢t entered the labor force t - Tr years
agos: then:
A R(t) = LGt - Tr) = L(t) / (1 + m)7r (44)
'Cdﬁbining (43) and (44) and dropping the time variable t
for preqgffnt quantities, we obtain present consumption in
per warker terms, C:
€ = CO(A,rn) + Ci(A,rn) 7/ (1 + rn)™ = C(A,rnsn,Tr)  (45)
or for homothetic functions:
c=ATLhitrn) + h2(rn) / (' + ro)7r 1 =
A h(razn,Tr) (446)

Equations (45) or (46) are theoretical expressions of

consumption in the neoclassical, life—-cycle madel. They
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say that consumption is a function of: “expected life-time

wealth, A; 'the _opportunity cost.of consumption, rn ;3 and
" the structure of tﬁé working and Tretired population,
indicated by Tr and the rate of growth of population, n.

In order to make thnsé quafinns applicable to the
observed world, it is still necessary to.relate expected:"
‘wealth, A, to empirically observable magni£ude5. We shall
not  work directly ‘with, A, but with ; more convenient
concept, that o# the Hicksian permanent income YP related
to wealth A by: g )

;p = A rn _ (%7)
- . The Hicksian pe;manent income, yp , is income which can be

e

consumed in each period without affecting total wealth A
(in other words yp 1§ the 1ﬁterest yield of A; the
principal stays untouched). | |

Permanent 1ncome is still a theoretical,‘not directly
observable, concept. Some authors, such as Milton Friedman
(1957), have prbposed séveral‘observable representations of
yp. For the present model we shall arrive at an observable
expression for permanent income in two steps.

The Ffirst {5 based on our assumption of steady state.
This 'assumption. coupled with the assumption of perfect
knowl edge, implies that, at any moment, expectations are
perfectly realized. A perfect steady state alsop implies

the ‘absence of random‘ihocks, since these would take the

economy, at least temporarily, out of its steady state

:‘path. In those circumstances, each household in the
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economy has ‘'in fact a dispasable income which 1s equal to

_its' permanent income. There are no deviations between the

two.

Now introduce random shocks, but assume a stable, full
employment (neoclassical) economy. The random shacks will
take the economy temporarily out of steady state; there
will be fluctuations. But the underlyiﬁg trend af growth
o% disposable income is stable; any deviations from it
being caused by the random ' shocks. The (rational)
households will then take that trend as an indicator of
their permanent income. Additionally, for the neoclassical
model , an average over the length of the business'cycke of
the actual disposable income should be equal to the average
trended income, and therefore should be an indicator of the
average pérmanent income. This is a consequence of the
fact that, in the neoclassical model, the cycle is a purely
temporary disequilibrium phenomenon. We showed this in
Appendix { to Chapter III. : :

In sum, we can represent permanent i1ncome, in our
theoretical model, by average disposable income in steady
Statg. In our empirical estimations we shall represent
permanent income by an average over several periods of
annual disposable income, in an attempt to smooth out the
business cycle. Thaﬁ procedure is not very different from
the one proposed by Milton‘Friedman (1957) for the same
purpose. '

In the theoretical deduction of incidence
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propositions, to be done in the next chapter, _the

neoclassical permanent income will then be taken as:

,4\ &

L

yp = yd = wn + k rn + su . (48)

N {
. +

where su, average subsidies in per woerr terms is:

su = (su0 L +sul R) / L = su0 + sul 7/ (1 +n)7r {49)
-Equatién (49) replaces equation (1&) in the Tritiperiod
case. In the empirical chapter, permanent income will also
be given by equation (48), bu{ yd will be a simple average
of income per worker over several years; ideally, over the
" business #ycle. o ' -

-

The neoclassical consumption equation (435) can then be
represented by:

c = ClA,rnin,Tr) = - (50)
and, for n'and Tr constant (in the steady state) (1):

c = é(A,rn) = C{yd,rn) ) (51a)
or for homothetic utility functions:

c = yd h(rn) ‘ , g " (51b)
yd is given by equation (48) 1in the manner explained
before. Notice though that equation 5S1a (and 51b) applies

(1) Notice that, in this particula formulation, this
L 4

equation is,not very different, algebraically, from the

neokeynesian Kaldorian equation (58a), but the concepts

behind the two are very different. B

' )

///\
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only for the steady state ﬁath,’i.é. in the long term.
Then with respect to incidefice, only permanent tax changes
can be studied with such equétions. All.- other cases should
be examined using equation (350).

We shall use equation (51a) directly in the
econometric 'model of Chapter V}I. For the deduétion of
incidénce propasitions, to be done in Chapter VI, it is
mo}é convenient = to _work with the savings-investment
relations. To obtain the savings—-investment relation, take
the wage profit relation given by equation (21b), and the

§
consumption investment relation given by equation (15b),

/—'

and combine them through partial- elimination of q,”to’

obtain: . -

c;b + k.(d‘+ rg) + q tx = c + g + kK (d + g) >2)
In ‘(52)’, replace c - from equation (5la) and gc from the
government‘budget cénstraint (equatipn (léa));

gc = wé tw + rg k tr‘+ q tx — su —gas - gds (4%9a)
where su is now, for the multiperiod case:

su = su0 + sul (1 + n)7" (496)
to obtain:

gas + gds + wn + k rn + su - Clyd,rn) = gk (53) .
and using the definition of yd +rom (48): ‘

gas + gds + yd - C(yd,rn) = dk =g a1l / a0 . (54)
Equation (54) is the , ﬁ;nclassical saving-investment
relation. ,

An alternative form of that equation will also prove

canvenient. By definition, savings in the private sector

‘t

.
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» 3
S

woulg be equal to ldi?posable income minus consumption.
Calling these savings, in per worker units, S

S=yd-C g & .
Then from (Sla): '

S =vyd - C(yd;rn) = S(yd,rn)

replacing this equation in (54) ‘we obtain®he alternative

.

nroclassical saving-investment relation: .
gas + gds +-S(yd,rq% =g k'= g al / a0 (54a)
2) < The neokeynesian saving—investment relation and

~ -~
consumption function

<

Our next step is to investigate the ghbnges

introduced by taxes and other éovernment actions in the

“nenkeynesian saving-investment relation. As explained in

Chapter 1V, we shall concentrate, in the main text, on the
savings function by iﬁcome ﬁstegories, proposed by Kaldor.

In Chap%er IV, the Kaldorian saviﬁgs function by

o

income categories had the <following form \(see eqdation

>

(33a) of that chapter):
S = sww+sprk : ' ' (55)

where s are savings periémpioyed worker. With gavernment

a

taxation, savings are done on disposable factor incomes,

+

hence,'equation (55) becomes:t

8 = aw [wg(l - tw) + sul + sp ra (1 - tr) k

g = aw (wn + su) + sp rn k ) (5&6)

et g

+

e >

[P,
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¢ : " Recall that the average profit tax +tr is defined by
- v O LS »
k ! equation (35): : R -
. S tr = ter '+ (1 - @) (1 - ter) ttyr,
. . .
‘ o + (1 - 9)(1 - ter) (1 - tyr)zg . - )

Equatign\ (564) is the new Kaldorian savings function.

. * Since .consumption arid savings of households are related by

. the following definitional identity, expressing that

- .

! . ' savings is equal’ to disposable income minus corisumption:

- R v
s = wn + su +-krn - c

1
»

we can obtain the Kaldorian private consumption function

from (56) and (57) as:

c g (1 - sw 22LJ>’0)'+ (1 - sp) k rn %s8)

A ) Then the neokeynesi an saving-investment relation

follows by replac{né c, from the consumption function (358)

and gc from the government budget constraint (10a), in
x L | .

equation (52), and simplifying:

) sWw (Wwn + su) + sp rn k + gas + gds = g k - (59a)
. ’ ‘e . 5
. . * Dr‘infglternative notation: ]
-
sw (wWwn + su) + sp rn al / a0“+ gas + gds = g al / a0 (590)
chall that,:&in . the general case, sw and sp , the
averébe propensities to consume out of wages and out of
" ¢ >  profits, need not be constant; rather they can be taken as
Y 4 N o
BE ’ functions of those income categories:
;f‘: ! . . ~ N
e . sw = swiwn + su, rn k) . (&6
W ) . . . /
v , and . {,
} ' . . r~ . . -
‘ i sp = splwn + su, rn k) (61)

In "this.‘casn it may be more qonvnﬁi-nt to write the

.
Jd .

PO : . : . .

»:.i-,;_n‘;, ~ o
.

P
[
:
*
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Kaldorian savings function ;sz

s = S(wn + su, rn k) ' (S6a)
apd the Kaldorian consumption’ function as:

Cc=wn +su+ krn - S(wn + su, rn k)

yd - S(wn + su, rn k) = Clwn + su, rn k) (58a)

-

From equations (56), (S6a) and (57a) the Kaldorian

. saving-investment. relation can also be written: ‘

S(wn + su, k rn) + gasi gds = gk e (59c) .

D) The other equations

\ f
. ) *

! .
Besides the consumption functions or savings-—

investment relations, the models introduced in Chapter IV

the neoclassical model, the hypothesis of full employment,
. ‘ ' ~ N .
or a natural rate of unemployment, which could be written:
. g=n ‘ (40)
“ B
For the neokeynesian model, t hypothesis that the rate of
iqvestmént‘ was positively ' related to the rate of profits

(the "animal spirits" function)i . °.

g =ilr) . (61)

and for the neomarxian model the hypothesis that the wage

3

rate .is related to a ‘socially necessary level of
*
consumptiong and ultfmataly, it may be expressad as a

constant prapartion of the product’ per worker (ch IV,

«

section C) :

o 4

?99 had ‘'setond distinct closure conditions. These were, for

[

"wwﬁ

e

*.
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w / q = const | .(625

The introduction of the guvernme;t and of technical
progress, affects the ‘{nrm and meaning of all of these
conditions. Let us start with the neoclassical equation
(60). This one is not affected byf the introduction of
taxes bu£ it is by technical praogress. Taking logariths of
the ' production function (29a), then taking time
derivatives, it ‘can be seen ;hat, for Harrod—-Neutral

’

technical progress and in steady state, the rate of grawth

*

of fthe product per worker, & / q, is equal to the rate of

growth' of technical progress, R’: (Allen 19467, pp.244,

245).

4 /q=0/0-L/L=g-L/L=Kk/k=R (&3
In the \ﬁéoclassical model, the gatural‘rate of é&ployhent
hypothesis means that the rate of'grouth‘of employed 1abour
L / L is equal to the rate of growth of the labour force
or, for a constant participation rate, the rate of growth
of the populétion, n:

L /L= n .
Hence the neoclassical equation (40) becomes:

. : ‘ *

9.=R” + n. . _ (64) ‘

The peokeyné;ian equation (&1) i: also a*fec&ed by the
introduction of taxes.. T&c rate of profit argument‘)n thnt.
function should now reflect the average profitability o
investment for the private sector, therefore it should b.i

net of taxes. Hence the neockeynesian "animal spirits’

functian should now be written:

W e

—a— e



L

- — 1 e

e

R B TR s LI SR e ——— om

157

-~ -

g = ilrn) ilrg (1 — tr)] = i(rg‘7r) ‘ (&5)

wh?re ?r is the tax complement 1 - tr, and tr is giQen by
eq;atiqn (3. .

The neomarxian eqq;txpn (62), postulatfng a constant
-
wage share  as an oqutcome of +the process, of wage ’
determination in the neomarxian model, is also affected by
the 1introductjon of taxes. The share to be conserved now
is the‘ neF :Df tax share. Tﬁe nedmarxian wage equation

becomes, thent

wn (’q = a0 wn = a0 wg (1 - tw) = a0 wg 7w = const (&b6)

Py

Recall that ?w is the tax cémplement 7w = 1 — tw.

Finally, as mentioned in chapter IV, it is importani to
introduce in equation ;66) a term which explicitly reflects
the relative strength ~of workers in tﬁg class struggle.
Theoretically, the introduction of a class struggle variable
in that equation presents no problem. But for econometric
est1£at¥nn, we need a quantitative’ indicator of this
variable. This is problemétic. - There are no readily
available "class struggle" indicators. A possible ane, which
we shall use in this work, is the level of strike activity,
as measured by an index of days lost in wstrikes, idls. (1).

(1) A possible objection to this indicator is that more
strikes do not necessarily mean a stronger working class.
Despite‘this objection, we consider that, as a first orﬂir of

approximation, strikee are a good measurement of class power .
L
L =)

it py




i

‘ Notice that it 1s equivalent to eqai‘ion (67a).

O eyt g b —a vm
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The neomarxian equation (66) with the variable idls

would\beénme:

-wg a0 = wg / g = h'(idls) / (1'— tw) (67a)

~

»
]

In' Chapter Vl*, 'a slight variation of ‘this equatipn
w;ll be 9sed. The prQQUct per worker, q, grows as the rate
of Harrod neutral technical progress, R':
"a = qo0 exb(é' £) . (68)
where t is the time variable. Rgplacing this in (&67a) and
taking:

q0 h’(idls) = h(idls) .

we get,

wg = exp (R’ t) htidls) / (1 — tw) NS Y

"This equation, with a linear form for the function h( ),

will be used fbr the economéiric estimation of Chapter VII.

£) Recapitul%tion ‘ g : » \7

) . il \ ‘ .‘,
g ' “
We have now completed the description of the models of
growth with a governgent sector and with technical

prugréss. The models are now constituted by systems of

*
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seven equations, five of which are common to them all, and

two which differentiate them.

The five common equafions are: the government budget
constraint (10a) or (i10b); the consumption—investment
identity . (15a) or (13b);. the wage-profit identity (21a) 0}
(21b); the production function (2%9a) or (29b); the marginal
productivity condition (3#).

The neoclassical model is completed with the
neoclassical savings—investment relation (54a), and with
the natural rate of unemployment condition (64). Instead
of the savings—investment Felatipn the neoclassical model
could use directly the consumption function (Sla) ( or
(9ib) ). .

The nedkeynésxan model is completed with the Kaldorian
savingé—xnvestment relation (5%9c), and the “a%}mal spirits"
function (63). Alternatlvely, the Kaldomf an consumpfion
function (SB8a) could be used instead of (59c).

The neomarxian model is completed with the kaldorian
savi:;s~investment relation (5%9c) or consumption function
(5Ba), and with the marxian wagé equation (&6) or (67a) (or
(67b)).

The hybrid models are complete; as follows. The
neoclassical model with a Kaldori;n consumption function,
or , CK modgl, is ,completed Qith the neoclassical natural
rate of unemployment condition 564) plus the Kaldorian
saVSngs—investment relation (%9c) or consumption function

(58a). The +eokeynesian model with neoclassical
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cansumption, or KC  madel, is completed with the
‘neokeynesi an animal spirits function (&65), plus the
neocl assical 'savings—investment relation (54a) or the
consumption  function  (S51a)  (or ' (51b)).  The

neomarxian model with neoclassical consumption function, or
MC model, is  completed with the neomarxian wage. equation
(&) or (&7a) (or (&47b)) plus the neoclassical savings-—

investment. relation (54a) or the consumptjon function (51a)

{or (51b)).

The endogenous variablés of these models are

¢

wg, rg, C, g, aO,Lal (or éffernafively to. a0, al:’k, q),
plus ‘one of the governmint variables (tr, tx, tw, su, gas;
gds or gc). ’ )

In the form presented above the.models can be usedto

obtain theoretical propositloqs on the .i1ncidence of taxes

or, better, the incidence of alternative. government budget

policies. This will be treated i1n the.next chapter, VI.
The forms presented above are also the basis for the

empirical models which will be estimated in Chapter VII by

econometric methods. . There, it is .only necessary to

chooseé* specific functional expressions for the equatians
§

presented. We shall pursue this matter in Chapter VII.
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CHAPTER & C

THEORETICAL INCIDENCE OF TAXATION IN GROWTH MODELS

E]

Iry the previous two chapters we have presented several

alternative models of growth and the modifications to the&
‘caused by the introduction of government actions, teéhnical
progress and other factors. The ground is now ready to
derive from these models the theoretical effects which a
change in the government budget would have on the
distribution 0f income between wages and profits. In other

words, we can now study the theoretical incidence of

taxation in the growth models.

We proceed as follows. In Section A, we do some
prelimnary woq’, which - consists essentially in a
. ’
presentation’ of the three basic wmodels developed in

chapter V in a more ordered and condensed fashion. We also

present the general procedure whereby we can obtain from

the basic maodels total differentials of the factor prices

as a function of the total differentials of the endogenous
variablesy the derivation of these differentials is a
precondition to the develogpment of incidence and shifting.

-
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In section B, we present a detailed discussion of the
concepts and measurements of incidence and shifting which

¥
we shall employ, and compare them to measurements proposed
. r

by othew authors. Finally, in: section C,we study the
balanced budget incidence of a tax on profits, tr, used to

finance gavernment consumption, gc. Other cases of

incidence are presented in Annex 4 to this chapter. '

1

>

A) Preliminary Work

The best wgy to derave propositions on the incidence

.of taxes Ffram multiple equation models, such as those

studied here, is to transform the systems of equations
defining each model into a system of quatxons in the
differentials of the exod;nous variables.This has been the
procedure followed in' many recent works on i1ncidence.
Harberger (19462), Mieszkowsk: (1967), McbLure (1969, 1970,
1975) to name a few, have followed this method in their
exposition of gene;al equilibrium models of i1ncidence. The
procedure permits a very clear deduction ot propositions on
any type of 1ncidence setting; also, it is i1ntuirtively
appealing, begause it relatest directly to the different
concept?z of incidence proposed in the literature’ as we
shall dee in section B.

The systems of equations defining the growth and

distribution models which we are studying, are scattered
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throughuufq Chapter V. As a preliminary step, it 1s
convemient to ﬁﬁesenf thém here once again 'in a more
ordered fashion. - Thrcughqut'the rest of the chapter, and
for the systems of. fotal differentials which we shall
pevélap, we‘ have ’chosen the notétion of those equations
wHich employs the capital output ratio al, and the labour
outﬁut ratic a0, rather than capital per worker, k, and
output per worker, g. But recall that it is an easy matter
to pass from one formulation to the 6ther by using the
idéntities:

k = al /7 a0 and q =1/ a0

To facilitatg the interpretation of the equations, the
definitions of . all symbols used have been regrouped in

A

’Lble‘ 1. In its final form in Chapter V, each model was
AY .

. [ R
constituted of five common and two specific equations.

They are as follows:

Cammon Equations . <
—-— Consumption—-investment identify, pr;senied as equation .
(13a) or (15b) of Fhapter V: (1)
1 = a0 (c + gc) + al (d + g) (1)
- ﬁage—pro{it fdentity, presented as equa}ion (21a) or
(21b) of Chaptgr\0=
, 1 - tx = ¢ = a0 wg + al (d + rg) - (2)

- Pgoduction function, presented as equation (29a) or

(29b) of Chapter V:

-~
e I v . e oA e €
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1 /7 a0 = exp(R" t) flexp(—-R’ t) a1l / a01] 3

. == Marginal productivity condition, presented as egquation

(30) of Chapter V:
f'lexp(—R’ t) a1l / a0l = (d + rg) / (1 - tx) 4)
Recall that :'»is the derivative aof-~f.

and

- —= Government budget constraint, pr.sented as equation

(10a) or (10b) of Chapter Wi

a0 wg tw + al rg tr + tx = a0 (gc + su + gas + gds) (5)

~ -~

Recall .that tr is the iTplicit tax rate on p?ufits,
defined by eﬁuation (3) in Chapter V, and repeated as

equation (8) below; it represents the total gq(ernment

participation in the prafits, through taxes and rents, in
ad-valorem terms.

.

Specific equations

-

Neoclassical model

‘

-— . neoclassical saving—-investment \relation,;presentcd as

equation (54a) of Chapter V: -

\

o gas + gds + S(yd, rn; n) =g al / a0 , (bC)
and
-- natural rate of unemployment hypothesis presented as

equation (44) of Chapter Wi

@ =n+R’ (7¢)

¢
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Neakeynesian model

[

-— Kaldorian saving investment relation, presented a<d

equation (59c) of Chapter Vi

—

. . &>
N S(wn + su 4, rn a1 /7 a0) + gas + gds = g a1l / a0 (6k)

and

-

—— Animal spirits investment hypothesis, given by equation
(63) of Chapter V: . ‘

g =14ditrn) § i >0 ) (7k)

neamarxian model

a
-

—— Kaldorian saving investment relation, shared with the

»

-neckeynesian model, written as equation (&4k) above.
—— Neomarxian saocially necessary wage hypophesis, given by’

[ ~ . !
any of the equations (&6), (67a) or (47b) in Chapter V.

b

We shall take (&7a) in this chapter:
wg a0 = hitidls) / (1 - tw) : h 7m)

There are additionally certain., auxiliary definitional

’

equations which are employed in order td simplify the

equations presented above. They are as f&llows,

5

The definition of the. implicit tax rate on profits:

¢

tr.= tcr + (1 - 0) (1 - ter) tyr + '

-

TRRPNER WS
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(- @) (1 - tcr) (1 — tyr) zg (8)
The definitions of net of tax factor payments:
rn =rg (1 — tr) = rg 7r - ‘ ‘ (9

4

wn = Wwg (1 — tw) = wg 7w - ' (10)
(:;e aefinitiun of disposable income ‘of the households:

‘ya = wWn + su + rn (al /7 a0) (11)
and finaily, for'théunéocl#ssigal @odel, the decomposition
of transfers to households ‘su, in transfers té working
households, su0 and to‘retirgd ones, sul

Su = su0 + sul /- + TR (12) ‘

‘WE éan”now~pr6ceed to obtain the differen£{a1 forms of
the abbyﬁksnﬁee'modeis. Since the derivation of these foéms
1s mostly a matter of tedious algebra, it has been confined

. to appendix 1 to this csaﬁter. There, we have obtaina&, far
"each model, a system. of seQen equations in ‘tﬁe
. differentials of the endogenous variables:

d rg, d wg, d aa,.d al, dg and d c,

plus one of the endogenous:vériables ( one of d fn,

d ?r, d gas, d gds, d su, d gé ); For the analysis of

1 7 LT A BN AL T, I W 1

incidence and shifting, we have solved those equations for

the totgl differential of rg; the total differential of wg,,

RO a5 eyt

.ﬁﬁfmich is also needed, is shown there to be related to d rg
T :
“ by the very s'.'imple expressiong - ‘

dwg =d7?x /7 a0 — (at / a0 ) d rg

The total differentials of d rg obtained in‘the -

appendix for the three models are, theH, as follows.

i

For the neoclassical model,

o




167

drg=(1/Jdc) { - a0 (dgas +dgds + &1 d su) - \

-

Bcy,x d 7x — a0 wg Si d 7w

L al S1 4« a0S2 3 rgd ?7?r ) (13a)

.

. v

where Jc is the Jaqdbian determinant of the neaclassical

<

system: o

o B
N .
’ H
\ -

al rg 7x Ek,l

( 81t -g/rm )} -

a0 wg (d + rg)

b

81 +' [ al S1 + a0 S2 1 >

al (w ./ 7r)
! . 213b)

and Bc,x is:

o
-
b .
o '

al rg 7”r Ek,l
S1 — g/ rn) + 7w S1 (13c)

v N
i \
< 1 ’
3
' 3':?

For the ‘neakeynesian mod#l tﬁé total differential of
, , L .

v

rg is:
drg=(1/Jk) { - a0 (d.gas + d gds + sw’' d su) -

' Bkyx d ?x - a0 wg d ?w - 'al (sp' - i) rg d 7r )}
(14a)

skt oGl
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- where, Jk is the Jacobian d-terw{nanf of the ngakeynnsién )
system:
o X . . al rg ”7x Ek,l . |
- Jk = ?r { ~ /‘ (sp° - g/ rn') = ‘ ‘
. .
o, ' . C a0 wg (d + rg) )
;z: . r\\- ; ' e -
% - E al (7w '/ 7r) sw' + al (sp” ~ i“) 3} (14b)
* ; ) o ', . | : ”
% ' and Bk,x is: ° ’ , '
;‘" 17 . Y - .
i ‘ al rg 7r Ek,1 ' "
;‘1 ‘ o
g " Bkyx = : (sp’ —g /7 rn )y + 7a sw’ (14c)
§ : ’ . % ~ : .
g : a0 wg t-
2 R Finally, for the neomarxian model, the total differential
§ a of rg ist R x ,
&“ ' ¢ v . : ' o
(Ar,g Ek,1 -~ 1) Pw.d 7x ~ a0 wg d 7w )
it . L ' . - T = N :, [
'» . d rg q‘ i ‘T‘ > A N (15)
¢ : ) al (Ek,} - 1) 7w
¢ . .3[' ‘ - *
* * ! )
. ) L) : , ,
* ,, All varisbles and paramgters used in these expressions , °
. ‘ . . : ’ . \
*, 7 _ .ere defined in table 1. EE T \ .
g From expresgidns (13a) to T(15) N r-pruslnting‘th- total
, diffurantinls of the rate of profit in the models, we shall '
. . be able to derive’ih future Qeg’toﬂi sxpressions for
e "x,‘- . ‘ - ‘- .

17 ) . ] y \ B ‘
Y. ‘ N we . :
{ . » ro . *
¢ + ) @ . *
N ‘ + N s ‘

.
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‘various types of tax incidence. First we need to define

-

more precisely a measure of incidence and cunp.‘e it with
other .measures which have been proposed. This is done in

Sectiaon B, which falla«s* .

BY Concepts and Measurement of Incidence.
’ X

- In Chapter ‘I, we adopted the definition of 1ncidence

7

" proposed by Bent Hansen (1967, p.93), as: "The effects on

the ‘real incomes in vsocigty of tiscal policy measures,

other things being equal."

.
3

We saw that the most common “"fidcal policy measures®™

traditionally used in incidence are those involved in the

concepts of balanced budget, differential and specific

incidence. In Balanced budget incidence the "fiscal policy

measure” is the change in a tax rate, accompanied by a
simul taneous changa'in real éovernment expendi tures, so as

to kéep the budget b;lance unaltered. * In dififferential

incidence the fiscal ' policy measure is the increase or

L4 »

decrease in a tax rate, aanmp-ﬁind by a simultaneous

. . »
decrease or increase in another tax rate so as to maintain
i

the total real tax yieid, and thereform thc‘budgeg balance,

‘unaltered. In specific incidence thd fiscal ﬁolicy mmasure

is simply the change in one taxy since there are né

L]

compensating _ .changes in other taxes or government

-lpgnd!turun.'tho budget balance is in this case altered.

¢
-
[

+ .

~ ' * ! N .
1 . ' -
. v 3 '
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CH VI .
Yy TABLE 1

SYMBOLS USED IN THé MODELS OF GROWTH AND DISTRIBUTION

a0: labour output ratio, aO =L /7 Q3 it is equal to the
inverse of the output per unit of labour, q. ‘

qQ: output per unit of labour, q =8 /7 L 2

al: capital otput ‘ratio, al = K /7 Q; also equal to the
quotient of capital per uni(.of labour, k, and output per
unit of labour, q, al = k / q

k: capital per unit of labour, k = K /7 L

¢
c: private consumption per worker (or, better, per unit of
labour), ¢ = C /7 L

gc: government consumption per workerj; that is, qov-rn.ent‘

use of non productive goods, gc = 6C /7 L
d: depreciation rate.

g: rate of growth of total (not per worker) output, Q, per
period; g = (1 /7 8Q) (d2/d t). In steady state , it is
also equal to the rate of growth of total (not per worker)
capital, K, per period; g = (1 7 K) (d K/ d t).

wg: gross of tax wage rate. ‘

wn: net of tax wage rate; related to the gross of tax wage
rate by wn = wg (1 - tw) ) ’

tw: ad valorem tax rate on wages.

-

Pw: complement of the tax rate, tw ; 7w =i-tw

rg: grass‘o# tax and n;¥ of depreciation rate of profit.

rn: net of tax and of depreciation rate of profit. It is
related to rg bys rn = rg (1 — tr) =.rg 7ry

tr: implicit tax rate on profits;k tr represents total -
government participation in profits, in ad valorem terms ,

obtained through taxation and, in his quality as a capital
owner, through rknts (distributed profits). ItWus given by

the expression, oﬁfainud in chapter V (equation 3),
P}

tr=tcr+(1- 9)(1—tcr)tyr+(1-0)(l—tcr)(l—tyr)zq

tcr: is the ad valorem tax rate on profits of snterprises.
. $

tyrt is the ad valorsm tax rate on profits distributed to

- . ]
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< TABLE 1 ' ‘
\

househofﬂs.

O: is the retention ratioc of profits of enterprises; hence
(1—0) is the distribution ratio. «

zg: is the share of total capital owned by the government.

v

?rt is the complement of tr , defined as 7r = (1—tr)

tx: is the ad valorem tax rate on the product, net of
direct subsidies to praodyction (with these expressed in ad
valorem teras.

Px: is the tax complement of tx defined as 7x = 1-tx *

Rt is the rate of growth of Harrod—neutral technical
progress.

suz is the expenditure of the government in transferéi
(subsidies) to the households, per worker. In the

neoclassical model it is additionally giveg by:

TR
su = su0 + sul /7 (1 + n)

TR: is the average working life of hoseholds.

n: 1is the rate of growth of the labour force (or active

-population); for a constant participation rate it is equal

to the rate of growth of total population. -
su0: are transfers to working h&"holds, per worker.
sul: are transfers to retired hoseholds, per worker.

gas: autonomous savings of the government; funds provided

to enhterprises to invest, per worker.
é

gds: government budget surplus (if positive) or deficit (if

negative),. in per worker terms. °
/

yd: disposable income of hoseholds, in per worker tbrms,)

defined as, '
yd = wn + su + (al / a0) rn = wn + su + k rn

y: is the national income, defined as,
y =wg + k rg

. L ]

¥

Ary is the share of profits gross of tax, but net of
depreciation, in the national income, } 1 - Ar ., is the
wage shares

Ar -“t rg/y=krg / (wg + k rg)

1 ~Ar = Y

L}
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TABLE 1 ,
Ar,g: is the share of profits, ' gross of taxes and gross of
depreciation, in the national product at producer
prices, defined as,
Ar,g =k (d + rg) 7 (?«x q) = a1l (d + rg) / 7x
= a] (d + rg) /7 (a0 wg + al (d + rg)1

Ar,d: ix the share of prafits net of depreciation and net
of profits tax, in disposable income, defined as,
Ar,d =k rn / yd m krn / (wn + su + k rn)

Bn: is the ratio of the net of tax profit bill to the ﬁ-t
of tax wage bill, defined as,
Bn = Krn /L L (wn/ pg)l = k rn /7 (wn pg)

Bd: is the ratio of the gross of tax profit bill to the’

gross of tax wage bill,
Bg = k¥g / wg=al rg /7 (a0 wg) = Ar / (1 — Ar)

S1: is the partial derivative of the neoclassical savings
function, S(yd, rn), with respect to its first argument,

that is, the neoclassical wmarginal propensity to save out

of income. It will also be written as, ms,y.

ms,y = 51

52: is the partial derivative of the neoclassical savings.

function, S(yd, rn), with respect to its second argument.
Notice that this implies keeping yd constant when abtaining
52. .
Es,r: is the neoclassical elasticity of savings with
respect to the rate of profit, defined as,

Es,;r = rn S2 / S(yd, rn)

sw’: is the partial derivative of the neokeynesian (and
neomarxian) savings function, S(wn + su, k rn), with
respect to its first argument, that is, the neokeynesian
marginal propensity to save out of wages. It will also be
written as, ms,w. l -

gsWw’ =3 8 793 (wn + su)

msSyW = SW’

sp‘as is the partial derivative of the neokeynasian (and
neamarxian) savings function, 8(wn + su, k rn), with
respect to its second argument, that is, the neokeynesian
marginal propensity to save out of profits., It will also be
written as ms,p.

sp' =985/ (krm 4

ms,p = sp’ ) ' .

By: is the average propensity to save out of income in the

v
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4 g . TABLE 1
neoclassical model, defined as,

'Sy = § / yd = (yd -~ c) / yd -

®i,pt is the derivative of th:f?niul spirits function with
respect to the net rate profit - (in the neckeynesian
short term mi,p is equal to thé marginal propensity to

invest out of profits), .
mi,p=ditrn) / drn i’ (rn) s dg/7 drn

-,

[ .
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The i1introduction of a budget constraint in our models

simpi}fxés greatly the application of those concepts. For
a given model, the differential incidence of replacing tax
t1 by tax .t becomes simply the study of the partial
derivatives'a rg /3ti or gwg / a'ti when t3 is taken as an
endogenous wvariable 1n the model (so ;hat 1t can adjust to
produce a new budget balance). The balanced‘ budget
incideﬁce of ti  becomes ;he study of the partial
deravatives grg / a£1 or dwg / 0t:1 when one of the
gover nment expendituré yarlables, gc, gas, or su, 1s taken

as endogenous. - The specific 1ncidence concept entails to

run budget deficits or surpfuses 1.e. to study Jrg /7 g ti

Tor adwg / Jta with gds as the endogenous gove?nment

variable. As mentioned 1in the introduction, we shall
examine here the balanced budget i1ncidence more extensively
than the differential or specific 1ncidences.

In studying bala;ced budget incidence we still have to
decide whaich ' government expenditure variable to take as
endogenous: gc, gas ar su (su0, sul). The incidence
results will be different in each case. 1f, for example,
gc is taken as endogenous, the tax change, d ti, will be
reflected 'in a change in gc. This means that total savings
in the economy will fall, as households would have

previously saved part of the by-gone income. 1+, on the

4

. contrary, gas is taken as endogenous, total savings will

iﬁcrease, as households would have consumed part of the

income taxed away. If it is subsidies which are taken as
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endogenous, the government, much in the way of Harberger ‘s

orfiginal model, is redistributing back the tax taken, and

the net effect on iotal savings will probably be smaller in
absolute value than {n the other two cases.

Krzyzaniak (1967) and Feldstein (1974) used the
balanced budget concept with ée endogenous. But Feldstein
was well aware that this hypothesis decreases national
savings reducing, in hfi modgl, the capital intensity of
production and the real wage .

Since we are pot studying the incidence of taxes in
one model, but rather comparing incidence in alternative
models, it matters less which incidence concept is used
£han that - we use the séme concept for all the models. We
have thus decided to fully develop balanced budget
incidence with government consumpgxan, gc, endogenous,
since this one results {n simpler incidence expressionsj
but some remarks . will be made ;bout the othe; cases‘jlne
Appendix 4 to this chapter)..

This leads us to our problem: the measurement of
incidence. As mentioned in Cha%ter I a natural measure
would be given by the impact of the fiscal policy chande -
in this case a balanced budget change in a tax and in
government consumption -—- on the ratio of the net of tax
profit bill to the net of tax wage bill. This ratio —
call it Bn —— is then:

Bn = (K rn) / CL(wn / pQ)d

‘h““”' (1ba)

= (K rg ?r) /7 [L{wg 7w / pg)]

LY

Al
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where, recall that K, L and pg are, respectively, total

.capital stock, total employed lggour and price level.

Since the latter is taken as numeraire in the growth models
examined, equation, (16a) can also be written:

Bn.=k rn / wn = al rn /7 (a0 wn)

Ar Pr / L(1 - Ar) 7wl . (146b)

The impact of the fiscal policy seasure on the distribution
of income is best expressed in relative ternﬁ, by taking
logarithms and differentiating equation (1éa):

€

dBn / Bh=dK/K+drn/rm—-—-dL /7L —-dw /7 wn

)

+dpg / pg
=dK/  K+drg/rg-~dwg/ wg~-dL /L
+dpg /7 pg —d¢tr /7 7P7r - d ;w / 7w (17a)
or (14b): '
d Bn/Bn=dk/ k +drn /7 rn-d wn / wn
=dk / k +drg / r;‘- d wg / wé - dtr / 7r
+ d tw / 7w (17b)
Equation (17a) shows how the relative change in the
distribution of ﬁet 6f'tlx JNcome depegds on the relative
change in: the capital stock, d K / K;femplaymeét, dL 7 L
gross of tax pro@its, drg /7 rg , and weqes, d wg /7 wg
the price level, d pg / pg 3 and taxes on profits d tr
/ ? , and on wages,d tw / 7w . Eqpation (17§)
presents another view of the change in the distributiog of

income, more directly related ta the wmodels we are

sxamining, ‘l! a function of éhanq-u in: gross of tax mages

* -

\

)
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. .
and profits, d wg / wg and d rg / rg ; the capital labour
ratio (or capital per un’it of labor) d k /7 k3 and
taxes, d tr / 7r and d tw /7 7w . )

In a general model a “fiscal policy measure” will
affect most, or all,'of the elements ‘in the right hand side
of equations (1'73) and (17b). . The end results of all thege
Ehanges wi'll constitute the impact of the measure in the
net of tax distribution of income: d Bn / Bn .

Equation (17b) can also be rewritten in térms of
elastq,i‘\cities with re--:.pectw to the tax whose i1ncidence is
bein;; studied; 1in the case of the nxnt:idence of a profits

tax, tr, for example, equation (17b) can be expressed as:

t

A -

. s
E(Bn,tr) = Ek,tr. + Erg,tr - Ewg,tr — 1 + Etw,tr (18c)

where the above elasticities are defined as:

Ex tr = (Pr / x) 9gx / Jtr for x = k, rg, wg (18b)

for tw as: ) /
Etwytr = (2r 7/ 7w) Jtw { 3 tr. ‘t18c)

and for E(Bn,tr) as: ‘ ' /
EfBn,tr) = (r / Bn) o0Bn / 3tr | (18d)

Notice tﬁat, for the balanced budget incidence of a tax on

profits, tr, the terms d tw / ?w, & equation (17b), and

’ »

Etw,tr in (i18a) ,‘ are zero. o
The impact on the distribution of income, or incidence
of a certain fiscal policy involving a change in tr, can

then be ascertaindd and quantified using equations (17b)

¢ -

-

e
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or (18a). From the definition of Bn given by equations
(l16a) and (16b) it can be seen that if d Bn / Bn or
E(Bn,tr) is zero the distribution of income has pot changed
as a consequence of the balan&ed budget tax change. If
d Bn / Bn or E(Bn,tr) is less than zero, the distribution
of income has changed in favour' of wages; and if

Ay

d ™ Bn / Bn or E(Bn,tr) is greateﬁ than =zero the

. .
i,pistributxon of ihcome has changed in favour of profits.
H

ence, as we stated, the ihpact‘of the-budget.change in Bn
is a natural way of measuring incidéﬁce.

To the best of our knowledge, the above measure has
not pre;iously been proposed in the literature. Most\fther
measures try to relate the change in prof:its, and i1n wnages,
caused by the budget change®(or fiscal policy measure), to
the direct or the the total tax burden: that is, they try
to examine the way the t;x burden is divided between wages
and profits. (1) The tot;l tax girden, d BT ,is defined as
the total change in disposable real income ,d yn (1n

general refered as total loss of real income), caused by

’ the tax changes:

d BT =dyn=d (k rn + wn) = Kk d®rn + rn d k + d wn
=k ?7r d rg - k.rg d tr + rg 7r d k + 7w d wg

~ wg d tw s 3}

(1 See;ffnr example, Feldstein (1974) and Krzyzaniak
(1967) . Krzyzania& defines these concepts for discrete
changes in taxes; Feldstein, for differential changes.

. » - \ '

t
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The direct tax burden, d BD, is defined as the negative of

Vs
the increased revenue collected by the tax (ignoring second
o'
and third order differentials): )
g
d BD=— krg dtr — wgd tw- g d tx - (20) <

The difference between the total and the dirgct tax burd:__‘n

/

is the indirect tax burden, d BIl:

4

d Bl =d BT — dBD = k7”7 drg + rg ?r dk

vt e BA

+ 7w d wg,+ q dtx 21)

A

Notice that for 7w = 7r ‘the indirect tax burden becomes,

if profits are maximized (equation 2°, Appendix 1 to this

chapter): '

P . »

d Bl = 7r (k d rg+-d wg)+ rg ?2r d k
> < A" i
. \ , Y
= ryg 7r dk . . (22)
This is trué, 1in particular, for new taxes ( ?r-= 7w =°1)
t

, . P
1, additionally, there is full e;pbloyment and a constant

. e R AN BN M. ek S

capital stock, dk = 0, we obtaim: [
d Bl = O . , , © (238
and ) .
d yn = d BD . (23b) ‘

burden. ,‘ : ‘ ’ I
As mentioned in Chapter II, Feldstein (1974) argues |
L ]

that the terms in d k should not make part of the burden of

*

the tax because they do not affect total welfare. He

reasons, by using a life cycle model of  savings, that \t‘hn,

R . i . \

R L



net rate of return rn measﬁres, to a first order of
g .
approxtmation, the value of households’' time preference,

and thgt‘ d k repregents simply a change in the timing of
- .
consumption (savings of the working period to be spent on

s v
the retiremet period). Mare prétisely e in a two period

. model of life cycle savings, the budge} constraint can be

written w —cl =c2/7 {1 + rn). In this model capital is

equal to savings in peribd 1t k =w - ct, thend k = - d cl

=d 2 / (1 + rn) (taking w and rn as constant).Hence, the

r

total ° change in utility d U(cl,c2), resulting from d k is.
- ¥

dU = Ul decl +U2dc2=1I0-U1 +U24+rm) 1dk =0, by
the first order utility maximization conditions (Feldstein,
1&74, p. 371 n. ; Ul and U2 denote partial derivatives of U

with respect to ¢l and c2 respectively). He concludes,
\ .

thei, that the total change in households’ utility as a

Y

consequence of the capital change, d k, is zero.

For ‘Reldstein, then, the total tax burden is given'g;:

L]

d BTf k d rns.+ d wn

-

k ?7r d rg -~ krgdtr + ?wd wg -~ wg d tw (24a)

[}

and the. indirect tax burden by:

- - ey

q
d BIf = k ?r d rg + Pw il wg (24b)

" The direct tax burden is still given by (20).

For new taxes, even if the capital stock is not
s
constant, in Feldstein’'s view, we abtain:
d BIf = 0 ‘

]

that is, - Yhe direct tax burden is equal to the total tax

h 1

i ‘.

burden. 2
T 4 3 -

L1 ]
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A measure of 1ncidence of a profits tax tr (with'

d tw.= 0), used sometimes in the literature, involving the

direct tax burden is: .
Id,r = (—kdrn) / (k rg d tr) . ‘ (25a)

for profi“ts, and o o - ’
Id,w = (- d W) /(K rg dtr) (25b) .

a

for wages‘.
For new taxes ( ?r = ?w = 0), under Feldstein's 2

assumptions, these two measures sum t% 1.0, since the p

°

direct ~and the total tax burden are equal (d Bi = 0). - For

more generél taxe; this 1is not true. Because o’f this,

o

Feldstein calls that measure ambiguous and proposes,
-~ o~

instead, a measure given by the following ratio:

a

Ifor = kdrn /7 (kdrn+dw) ) .

hd .
]

k?rdrg:—-krgw \

[

= - - (26a) "

k?rdrg-—krgdtr+7wdwg—wg'dtw
\

. L .
For wages,\ this measure would be: . N L~
If,w=d wn / (kdrn+dwn g ' (26b)

where 1f,r and If,w s@ to 1.0. Feldstein t':cmsiﬁrs a
profit tax, tr, ‘totally borne by qroffts if If,r = 1.6; he
says that there is partial shifting if I1f,r < 1.0; by
extension, th; tax would be totally shifted, in* o

Feldstein's sense, jf If,r = 0.0. These definitions

assume that there is a "burden" to be borne §r  shifted)

[ %] M =

S
= , A Lo o 0 « A 1 [ SR TR e————
\ '
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\\
‘that is to say, that k d rn +.d wn 15 always less than
zero. We shall see laggr that, thearetically, k drn + d

wn can be greater than zero, both in neoclassical and non-.

neociassical mgdgls: Given this possibility, Feldstein's
measure can also SE ambiéQ?us. -

Furthermare, }ip madel s ‘whic? do' not assume g life
cycle theory of savings,"such..as the neokeynééian,
Feldstein’s j;stific;tion for ignaoring the term‘ rn d k in
the burdep and incidence expressions is not valid. a more
general meaéuée which, following Krzyzaniak (1967), can be
called Daltonian, can be defined as:

Ida,r = (k d rn + gn dk) /7 ¢Ckdrn + rndk +d wq)

: g

(k ?r d rg - krgd tr + rg 7r d k)

. -
(k ?r d rg — krgd tr +rg ?7r d k + 7w d-wg - wg d tw)

‘ (27)

JE S ' o ;

This meqsuren‘is mare general tWan Feldstein’'s

+

but it has
term; in" the
denominator, need not ‘in theor; be positive.. Then, .the
measure }5 also ambiguwous. | By.exténsion of Feldstein's
measure if -Ida,c = 1.0 wé' c;n say that the bqrdep is
totally borne \by profits; if 'Ida,r = 0.0 the éurden is
totally shifted; and ié between, if lda,r < 1.0, the burden
is p;rtially shifted. |

Another disadvantage of both If,r and Ilda,r 65 incidence

’

i
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measures is that it is not easy to infer from them whether,

as a result of the budget policy change the distribution of

income changed in favour of profits or in favour of wages,
or stayed as before. We saw how easily this is inferred

from E(Bn,tr) (equation 18a), which is the measure we

£ -
favour.
-

All these measures, E(Bn,tr) , If,r and Ida,r , can be

expressed as functions of the elasticity of the gross of

.

tax profit rate, ra s wWith respect to the profit tax rate,

-

defined as:

N

Erg,tr (?r /7 rg) grg / 3 tr

- (?Pr / rg) grg /9 ?r « (28)
when profﬁt maximizatiﬁn is assumed.

We shall derive those celatfons for the balanced
bddgét incidence of the profits tax. ‘Saome preliminary
reletionships "have to\be established*before this is done.
Notiée that E(Bn,tr), 1If,r and Ida,r depend on the
differentials d k, d rn and d wn, or, alternatively, on the
diffeientlals d k, d rgy d wg, d tr and d tw ;3 d wg and d k
. qan he expressed in terms of the ‘ather differentials. From
equation (28) in Appendix 1| to this chapter, d wg can be
written (See the definition of all variables in Tablel):

d wg = — (q dtx + k d rg;
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= ~-wg {d tx / [(1 - Ar,g) 7 %1+ Bgd rg / rg} (29a)

dk can be written:

d k

kdk/ k=kdtal / a0) / (a1l / aO)

N

k (d al /7 al - d a0 / a0)
and from egquation (4°)in the same appendix:

d k = k Ek,1 [dwg /7 wg—-—drg /7 (d +-Ig)J T9b)
wg in that expression can in turn be replaced by its value
in terms of d rg, given by equation(29a) to obtain :

d k= k Ek,1 Lq'd tx / wg — k d rg / wg
- drg / (d + rg)l

Ek,1 k [—-q (d+rg) d tx — ?x d rgl / [wg (d+rg)]

4

- [Ek,1 k / (1 - Ar,g)] (d tx / )

-~ (Ek,1 k Bg /7 Ar,g) (d rg / rqg) (30)
' / ’

" / '

We can now obtain d? Bn' / Bn in terms of d rg by

v

replacing in equation (17b) d k / k by its value in terms
. - .
of (30) and d wg by 1ts value in terms of (2%9a) and
reorganizing

d Bh / Bn = [-Bg Ek,1 /7 Ar,g + Bg + 11 (d rg / rg)

- [1 /7 (1 - Ar,g>1td tx 7 ?x)

— - dtr / 77 + dtw / 7 w (31

In the same way, replacing in expression }263) d wg,by its

valug in terms of d rg from equation (29a) ,Feldstein’s
, .
incidence measure If,r can be rewritten. :

[ —
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N
\\

k 7r-d rg - k rg dtr

L

If,r =

’rk (1 - 7w / ?r) d rg - k rg dtr — wg dtw —~ 7w q dtx

(32)

and replacing in expresion (27) d wg from equation (29a),

and d k from (30), we can obtain Ida,r in terms of d rg as: .

Ida,r = ¢ k ?r [1 - Bg Ek,1 / Ar,gl drg -k rg d tr
- (d tx) k rg ?r Ek,1 /7 ((1 - Ar,g) ?x) 3 ¢

'/ { k?r [1 —Bg Ek,l / Ar,g — ?w /7 7rl d rg

- krgdtr-wgdtw } -

 — (d tx) [ 79 + k rg'?r Ek,l /¢((1 - Ar,g)?x)] }
‘ (33)
Nntice' élso that the denominator of eﬁuation (33) is the .
total .burden of the fiscal policy involving changes in

taxes :

s
d BT =d yn . i

=k ?r [1 - Bg Ek,1 / Ar,g — ?w / 7r1] g~rg . M

~— krgd tr - wg d tw

[ .

= {dtx) { ?q + k rq 7r Ek,f /0¢y ~ Ar,g)?x]}. °

(34)

/ ) ' _ ”-
Then the indirect tax burden would be, from (34) and (20):

R

d BI =d BT - d BI
=k ?r (1 - Bg Ek,1 /7 Ar,g — Pw / 7rl d rg . L.
- {73+ krg ?r Ek,1 /0(1 - Ar,g)?x1> d tx A
| ) : | (35)

Equa(lons (31) to (33) are general expressions valid for

¢

4 rd
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any "fiscal policy measure" ; as can be seen they present
]

the i1ncidence measures and the burden conéepts as 4Jnctions

. of the differential of the profit rate, d rg , and of the

i

tax differentials .
For "a particula? fiscal policy_measu?e they can (be
simplified. Let us examine the case of the balanced budget

incidence of the 'profits tax tr versus government

consdm?tion~ gc. In this case the dfffgrentials d tw and

d tx arerzerb;“ﬁhén, taking account of equations (28) "and

»

' L Y
(18bY we c¢an obtain elasticity expressions from formulas

(31) to (35). Equation (31)<can be rewritten’ : o .
E(Bn,tr) = (¥r 7/ Bn) d Bn 7/ d 4r '=
3

[- Bg Ek,1. / Ar,g + Bg + 13 Erg,tr - i (31a)

o

. B . R »7
* L4 -

For the spec3a1 case of: capital goods of infinite

[y

duratidh, that is, for d = 0, formula (31a) can be
Tsimplified as follows: : "
.. ¢ )
* 4

——

(E(Bn,tr) = (¥r £ Bn) d Bn / d tr =

C(1 -~ EK,1) 7/ (1 - Ar) 1 Erg,tr — 1 . (31b)

The Feldstein and Dg)tbnian measures (formulas (32)
and (33) ) can be rpwrittent

Y

o o ’

\

4

™

1€,r = [Erg,tr — 11 7/ [ (1 - 7w /7 7r) Erg,tr - 11 (32a)

'

A

[
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:'balanced. budget change in tr, the resulting percentage
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&

(1" - Bg Ek,1 / Ar,gl Erg,tr ~ 1

Id#,r = - - i (33a)

°
N Q@

{1 - Bg Ek,1 / Ar,g- 7w 7 7rl Erg,tr = 1

- -t o N , & o

»Ihe.'tbtal burden equations (34) can be rewritten
“recall, d BT = d yn): : . T

(1 /7 k rg) d. BT"/ d tr =

2

P

[1 ~ Bg Ek,1 / Ar,g- 7w / 7r] Erg,tr — 1  (34a) .
A ' ’ o

- '
-

and the 1ndairect-burden equation (35) can be rewritten : s
““7 s ~ !

PR

L . » N * .- .
(1./ k rg) d BY / d\a’fé T A

(1 -'Bg Ek,1 / Ar,g— 7w / 7r] Erg,tr (35a)°
. S, @

» o
- . o, ot L ]

=)

»

Finally, from equation (29a) we can see that fo('a

-

change in the wage rate can be exgressed as:

. ) .
(?r / wg) d wg / d tr = Ewg,tr -= Ewn,tr

T = -Bg Erg,tr ', (36)

———

'
e

Differentiating logarithmically rn = rd 7r, we obtaiq
’ \ @
the net of tax profit rate as a.function of Erg,tr:
. ’ ‘ .
(r /7 rn) d rn /‘d tr = Ern,tr = Erg,tr ~ 1 37

~

- w
and from (30) we obtain EKk,tr:

Ekytr = (?r / k) d k / d tr = —Ek,1 Bg / Ar,§ (38

P
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Then, under the assumption of perfect competition, all
the indicators _,of incidence, shifting and changes. in

factors payments can be expressed as functions of the
eléétrcity,of the gross of tax profits rate with respect to
the profits tax, Eré,tr, and other given paramnters,\such
as_ the groés af iax incaome distribution parameters, Bg and
Ar,g, @he average\ tax complements, ?w and 7?r, and,

fina}by, the elasticily of substitution in production,

Ek,1. Bg, Ar,g , 7?r and ”w can be obtained by direct

observation 11n .a given economy; Ek,l has to be obtained

;u}ndxrectlyn by ekstimation of a production function of the

-

economy, within the constraints of a chosen model of

behaviour of that economy.

Y

For a sémplé of 11 developed countries, which we shall
‘study, the avérage values of the directly observed
parameters ‘are presented i1n table 3 below; they are 6@r,g

=.4230 and Bg =.5411. 1In chapter VII we shall abtain

econométric estimates of Ek,l1 for that sample of countries.

We shall see that the average value of Ek,l1 is around .73.

]

With these values, we have constructed table 2, which

- presents the relation between the incidence indicators and

L3

Erg,tr. This table w11l be very usefull later, for~nur
guantification of the incidence aof the profits tax.

., More general representations of equations (31a) to-
(34a) appear in graphs 1 and 2. Graph 1(a) presen@s the
incidence measure E(Bn,tr) as a function of the Efasticxty

of substitution Ek,1 (Eq. 3la). As can be seean, for 'a wide

]
-
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TABLE 2

RELATION BETWEEN Erg,tr AND MEASURCMENTS OF INCIDENCE AND FA‘CTDR PAYMENT

. ®y

CHANGES FOR BALANCED BUDGET INCIDENCE OF A PROFITS TAX (#)

»
*

) Erg,tr E n,tr 1f,r Id,r dBT/(krqdtr) dBi/(krgdtr) Ewnytr Ern,tr Ek,tr

-o0 ~oo. -10.0 -.08 +00 +00 +00 +00 +00
-1.20 ~1.73 1.9% 0 1.00 0.65 -2.20 1.12
c o ‘ -1.00 ' -1.61 1.82 &.29 -0.17 0.83 0.54 -2.00 0.93

. ) o ~1.00 1.00 t.00 -1.0 o o <1.00 o

0.50 —6.70 .53 0.68 -1.42 ~0.42 -0.27 ~ -0.50 -0.47
1.00  -0.39 ° o 0.51 -1.83 £0.83 -0.54 0 -0.93
~ 1.846 0 -0.77 0.48 -2.37 -1.37 -0.89 0.45 -1.54
2.00 0.21 ~-1.25 .0.32 -2.67 -1.67 -t.08  1.00 -1.87

‘ 10.00 S.07 0.04 -9.34 -8.34 -5.41 9.00 -9.34

' 15.24_ 8.26 27.18 o “13.71 -12.71 -B.24 14.24 -14.24

+00 +o;)' 10.00 -.08 -oo -00 -o0 -00’  -oo

(#)With values of Ek,] =0.73 Bg=0.5411 and Ar,g =0.4230 ;see table 3 of

this E:hapter - . \
¢
. ) 189
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CHAPTER VI

TABLE 3

AVERAGE VALUES OF DIRECTLY MEASURABLE VARIABLES FROM A SAMPLE

[
OF 11 DEVELOPED COUNTRIES FOR THE PERIOD 1945 TO 1977

(‘” ,

Variable

rg

ao

k = (al/a0)

wg
tx
ty
tw
tr
tcr

gc

rn
Ar g
Ar,d
g/rn !

e / 7r

]

« 3143 gy =

.4121 |Bg

. 8997

190

Mean Variable
value

.1709 g = (1/a0)
7.639 .c¢

. 2205 '41

-06056 g

. 06963 su
.1118 7
L1405 |7y
.2645 . Yw
.1825%, 7r
.2324 :7ér
. 0281 }gas

:

.00380( yd
.1397
.4250 |Ar

(s / yd)

vord

value

-130%

.0810
1.4684

. 05767

 .01666

. 8882

.8595

.7355

..B175

7676

.004157

.Qqaoé
..05121

' .3511

-1736

.5411

Rl
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range of values \Ek,1 (in the sample of 11 develloped.

countries, for values of Ek,l1 between O and 1.21) there is
a positive Jinear relationship between E(Bn,tr) and
Erg,tr. 1f Ek,l1 is ogreat enough (in our sample greater
than 1.21) the relationship is inverse linear (1).\In
either case, if Erg,tr and Ek,1 are known, the effect of
the budget, or fiscal policy change, on the 1ncom; ratio

Bn, that is, on the distribution of income, can be

found.' Notice that for Ek,l1 =.73, our empirical estimate,

the relation of E(Bn,tr) and Erg,tr is direct, as is
also shown in table 2.

Graphs .l(c) and 1{(d) complement the picture. As can be
seen by equation (17b), E(Bn,tr) is équ%ﬁ to the sum:
E(Bn,tr) = Ern,tr + Ek,tr — Ewn,tr (39)
Hence graphs 1(c) and 1(d) present the decompa%;tion
af E(Bn,tr) (graph 1a) into elementary ;hanges in net of
tax factor paymengs and capitél. As can be seen, only the
capital change Ek,tr varies witﬂ the elasticity of
substitution. The broken 1line. in graph (l1c) repreéents
(Erg,tr — Ewn,tr) and it moves directly with Erg,tr; thus,
it can be seen that, for small values of Ek,1 this movemen£

will dominate Ek,tr (graph 1d), and the resulting effect

will be, as shown in grab la, a direct relation between

L}

(1) Notice that for capital goods of infinite duration

(equation 31b), the cut-off point is Ek,1 = 1.0, rather

than 1.21.

. e— e ——————

B R B 255 MdeC) Dol e
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N icity of substitution together with a T®Wigh —~and-
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E(Bn,tr) and Erg,tr.
Graph (1b) shows the total burden ratio, ‘(d BT / & .

tr) / (k rg), as a function of érg;tc. What is important
here 1is’ the 5id¥ of this expression; it is normally'.
expected that the total burden d BT and, hence, the'KEati&
d BT / itk Fg g tr) is negative. But, as can be observed in
graph (1b), the total ”“burden" can be positive +o; certain \
values of Erg,tr, Ek,1 and 7w /\7?. More precisg&y,‘for
posit%;e values of Erg,tr (theée is a symmetric relation
for Erg,tr‘G 0), the burden’is positive if%‘

" Erg,tr > 1 / [1 — Bg Ek,1 / Ar,g ~ ?w 7 ?r1 > 0
and X ‘ ¢

1 - Bg Ek,1 -~ 7w / 7r > O '

Notice that this can only happen if both, ']

7w < ¥r agg Ek,1 < Bg / Ar,g ' .

For the values in our sample where,indeed, 7w < ?rﬂ'the

bl
burden is positive if "

Erg,tr > 1 7/ (0.10 - 1.128Ek,1) and Ek,1 < 0.078. In

_this case, the tax change does not praduce a total (direct ‘ :

plus indirect) "laoss" but, rather, a total "gain" in after
tax income.

1

As we shall see in the next section, theoreticaiiy, in

the neokeynesian and the neoclassical modéls, it is . H

possible to encounter situations where there is a low . .

positive Erg,tr (see graphs 3 and 4 (case A), Qhere Erg,tr

W

|

i
is designated by 1I). Then, it is possible to find i

fals 21T
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1 . BN

theoretical situations where a balanced budget increase 1a°

the income tax rate and in government consumption results

in an/‘iﬁcrease féther than a decrease in the total net of

-

tax income. In such cases it makes little sense to talk of

- the "burden" of the taxfg .

N\

BGraph 2 presents Feldsteih’'s inciden;g measure If,r

(fig 2a) and the Daltoni ar’ incidence measure Ida,r (figs 2b
ta Zg); these. measures are defined, respéﬁtively, by
formulas (32a) and‘ (33a). As’' the formulas show, these
meEasures are a ratig.of the to%al profits loss to tﬁe total
taWr.;urden Hefined, in one case: If,r, ‘with‘exclusion of
capital - cpanges, and in. _the other case, Ida,r, with

inclusion of these changes.

L4 N ‘

4

&eldstein interprets hi,_—méasure as foi}gws (Graph
2a):A value of If,r equal to‘l.d ( Erg,tr = O

the barden'nf the tax ig totally borne by profits ; a iue
Df' If,r E{qual to zero ( Erg,tr°= 1.0) means that the'bIden
is totally shi;ted 3 andié*vi}de in between impiies partial
shif;ing of ‘the tax. Can we talk By extension of values. of
Jf,r 1255 than zéro as DVEfghiftfng 3 and qrﬁate; than one
as beariné more than th; full burden? The answer for If,r
. greater than one is no. Values of If,r substantially
greater than one are related to values aof Erg,tr greater
than thesmagnxtnd represented by 116; OC in graph 2a; but,
as formulas (32a) and (342) (with Ek,1 =0) and graphs (2a)
and. (1b) ind1cate, DC is the point at which the burden dBT

/ dtr changes sign. In other words, beyo\y 0C the "burden"®

\[/

means that

o

P

Pl
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is positive —— it is a gain. Then, it makes little sense

to talk of profits more than fully bearing this gain.

»
.

The same observation can be applied, with some

modificatﬁons, to the daltonian measdres Ida,r , presented

e

in graphs (2h) to (2d). For values of Ida,r in the range DB
it is possible to talk of profits bearing the burden (Ida,r

= 0B, Erg,tr = 0) or shifting it thtally (Ida,r = O,

‘Erg,tr = 0A) or partially. But, beyond those limits, if

Ida,r is too large (Ida,r >> 1) or too small (Ida,r << 0),

the tai:;"burden“ qpy become a gain and the measure Ida,r -

becomes equivocal.
On account of. these problems, we shall not use the

’
@

measures If,r and ‘Ida,r in our incidence' discussion. We

-

shall .use, instead, E(Bn,tr) and "Erg,tr. In the
\

section that follows we shall use’a simpler notation for

N

these measures ; Erg,tr will simply be designated as:

Erg,tr = I o
L

and E(Bn,tr) as: Lo 4

E(Bn,tr) = I(B)

Finally, the term shifting, as used for If,r and\Sda,r
* f

is equivacal. There are several ways to avoid this pro‘gem.
One way, thcp we shall adopt, is to define shifting of a
profits tax in terms of changes oniy in the rate of

)
profits. In this way we say that there is shifting of a
profits tax if the gross of tax rate of profits, rg,

increases with .a tax increase; and there is negative

shifting if it decreases with a ta* increase. That is there

o
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is shifting of the profits tax if: N

drg /7 dtr >0 or Erg,tr > O
thi; definition coincides with the ihplicit meaning giwven
to the waord shifting frequently‘in the literature, as can
be seen in chapter IL and 111 abGve.

There is a second meaning that could be given to

n

the word shifting, suggested by Musgrave 53959a). It refers-

Yo a discrepancy between the economic and legal incidence
) T ) ‘ \ -

of a tax. The‘economic incidence s the final distribution

' of income after the tax or budget change. The legal or

statutory incidence of a profits tax is that which would

-~
1

result if profits gross of tax rémai&ed‘dhchanged after the

t

tax (or better, budget) change; that is, if net of tax

profits fell exactly by fﬁe’ amount of the tax change,
whereas net of tax wéges“ rémainedAunchanged. Then, the
legal iﬁcidence is characteq&zed by:

drg /7 d tr =.0 ° or Erg,tr =0

/

which, as we have seen (graphs 1 and related equations),
. . .
implies: : / . .
dwg /dtr =d wn 7/ d tr = Ewn,tr = 0

and d k / d tr = Ek,tr = O ,

..

E .. .Therefore, ‘it also implies (graph 1a and 1b):

p * E(Bn,tr) = Ewn, tr = ~-1.0
“and - (1 / k rg).d BT / d tr = -1.0
That is, the 1legal,balanced budget, incidence of a

profits tax is such that E(Bn,try = -1, There is

shifting of ‘'the tax in this second sense if the economic

A}

p ™
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incidence, or resulting distribution of income, s mare
. . -
favourable to pro#its than the legal incidence, that.1s,
if:

E(Bn,tr) > -1.0

and there 1s neqatlve shifting i+f: .
E(Bh,tr) < -1.0

.From formula (31a) we can see-that there 1s a very

simple connection thween the two defin;tions of shifélng

presented. If the e1a;ticity of substitution, Ek,1, is less

. than Ar,g + Ar,q/ Bg (1n our sample, less than 1.21) the

two definitions of shifting coincide. We shall see that our

empirical 1investigation shows this condition to be amply

)

satisfied. s ) N .

We have now clarified the concepts of incidence
employed, defirned an adgquaté - measure for . thgm, and
explored the relation of this measurement Qith other
variables related to the after tax dlsterution of income.
We are*then ready to analyzei the balanced buaget incidence

of a profits tax.

. - I

c) Bal anced Budget«Incidence.cf a Tax on Profits
" « The total differential expressions (13a) to (15) can

be used to derivg,the incidence of many government fiscal

" A
policy measures. In this section, we shall concentrate on

}he‘ examinatioh "of only one case: the Balanced'Budget
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Incidence of a tax on profits, tr, when gaovernment

consumption, g9c, is taken as the government endogenous

variable. For completeness, the incidente of some other
L ]

‘ -
interesting government fiscal measures is examinegd in

Appendix 4 to this chapter.

1) General Expressions

A .

v

To derive the balanced budget incidence of tr vs. gc,
we have to take all differentials in expressions (13a; to
(13), except d tr and d gc, equal to zero. Then, using
the dié}érential form of the government budget cnnstraiét

[
(Equation (5°') of appehdix 1 to this chapter):

(wg tw — gc -~ gas - gds — su) d a0 + rg tr d atl.

'+ 30 tw d wg + al tr d rg o ;|

a0 (d gc +.d gas + d gds + d su) + al rg 7r

*

+ a0 wg d Pw + d 7x {40)

replace d gc by itﬁ:value\in terms of d tr (1). In this

.

way, we obtain from equations (i3a) to (13c) the following

-

shifting expression for the neoclassical case:

o

(1) For the present case, balanced budget incidén:e,

this is triviai,since d gc does not appear in equations 3J0a

to 32. But the geneﬁal procedure is at described.

*

- * -
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Ic = Erg,tr = 7r [ al S1* + a0 s2 1 /7 Jdc (41a)

recall that Jc is the Jacobian of the neoclassical model

ireplacing it by its value in equatioh (13b), we obtain:

{- (al rg 7”x Ek,1) (51 - g/rn) / CLao wg (d+rg)]l
—al (Yw /7 ?r1' S1 + al §1 + a0 S2 3

/ (41b)

Similarly, from equations (14a) to (14c) we obtain, for the

0

neokeynesian case: .
[ .
Ik = Erg,tr. = [7r ai\(sp’ - 1)1 / Jk < (42a)

or replacing Jk by its value in equation (14b):

al (s - 1)
P \
Ik I e ———— -h—-—--—-—i ————————————— — s —
{ = (al rg ?x-Ek,l) (sp’ - g/rn) / [a0 wg (d+rg)l
' ~ al sw’ Yw / 7r + al (sp’ - i') 3

) : ‘ (42b)
Finally, for the neomarxian model we obtain from equation

(15):
-

Im = Erg,tr = 0 ‘ : ’ (43)

Notice’ that, from auxiliary equation (8), the differential

-

1

-

)




of d tr, has the following general expression: .

b
d tr = {1 = (1 - @) [tyr + (1 - tyr) 2zglt d tcr - -
+ (1 -19) (1 - tcr) (1 - zg) d tyr . (44a)
which can also be written:
’ . i ' -
d tr = [ + (1 - ©) (1 - zg) ?yrl d tcr - -
+ Pcr (1 - ©8) (1 - zq) d tyr > (aan)
’\
. . - . . . " - *
where: 7i =1 — ti 1'= cr, yr
' A
The profits tax tcr applies ta all profits, whereas
i . \w
the tax tyr applies only ‘to profits distributed by
enterprises. The general téx on profits 1§:Fhen ter. -

Because of thxs‘generality, the shifting measure for tcr is

- ) ~

the same as for tr : .
Erg,tcr = Erg,tr:

This is easy to see. .ln effect, the tax complement ?r can

be written, 1n view of auxifiary equation (8) detining tr,
L4

>

as: ’ . 4
e 4

1

v Pr =1 = tr = Pcr {1 - (1 - @) [tyr + (1 — tyr)° zgl}

=7%r [ 0+ (1 ~08) (1 ~=zg) 7yr ] .85
° . . ) , - 4
Replace equation (44a) ywith> d tyr = 0 in (13a), then

'

replace ?r by its value ir expregsion/(qs) and reorganize,
to finally abtain the eléétic{ty Erg,tcr:
Erg,tcr = (7c;~/ rg) rg / ‘ter

= (? / Jdc ) (al' &1 + a0 ,S2) (46)

Then from (46) and (41-A) we pbtain: g ‘ . v

£ rg,ter = EBrg,tr : I (47) ‘ f
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expression (47) has been proven using the neoclassical
1
model; but a quick look at the pertinent relations shaows

“that it also follows for the neockeynesian model - (and” a

/

fortiori for the neomarxian). .

The shifting measure for the partial tax on profits
tyr, on the other hand, is not equal to Erg,tr but only to "
a fractioa of Erg,tr. In fact, replace abain equation
(34b), this £ime with d tcr =-6; in (30a), thencreplace 7r
by its vaiue in expression (45) and Peofganizc to abtain:
Frgﬂtyf = Erg,tr ?yr Ycr (1 - ©) (1 - zg) / ?r

‘ = Erg.tr L (1 -8 (1 — zq) Zyr 1/
v ' 6+ (1 -6 (1 -2g) Pyrl  (48)
hence the shifting of the par?ial tax tyr, as measured by N
Erg,tr , ‘is only part of the shifting of the general tax
tcr, a; me35ur;d by Erg,tcr , a result which is intuitively
reasonable. What is important fs that the study  of
EFg,tr is enough to 1learn abo;t the 5hi¥£ing tand the
incidence) of Partial or general taxes on profits: once
Erg,tr is known for a certain equilibrium, both Erg,tcr and,
Erg,tyr follnwa in fixed relations to the former, given by
equations (47) and (48). Hence, in this chapter we shall
analyze only Erg,tr. .

We can now pass on to the analysis of equations .(41a)
to (4a3). The general conclusion which arises from an .-
examination of t&ose quations, is that, without further

knowledge of the value of the quantities involved or

further a priori restrictions on these values, the shifting
1

-

wi
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measure "Iji" (j =c 4, k, m) can take any value. There 1s
only one general exception: that of the neomarxian médel,
where it is cléar th;t the tax fs always fully borne by
profitéﬁ . ’ _ o

In the 'neoc1a551cal and the neokeynesian case, the
coef%icignts "Ij".(j = c 4 k) can take ahy values, if there
are no ‘restrictions, because the expressions for\“lj"
répr;sent in those ca5e5~hyperbb11c surfaces in the spacé

of parameters. As such, they can span all values of "I"

from —-00 to +OQK

~2) Restricting the Shifting Measures.

<

Several questions arise immediately. Can additional

theoretical restrictions substantially narrow the range of

values ‘for "Iji" in each model ? Can they narrow those
values enough that the models would attribute non-
overlapping ranges to the "13"? Given that some of the,

: . *. .
parameters appearing in the 1ncidence expressions are
directly measureable (i.e. average wage, income, rate of
growth, tax rates, etc.), whereas others are not (i.e.

Ek,1y, i, sp’, sWw’', 81, G2 ) if\gverage values are aobtained

for the former, would this, narrow the ranges of the

incidence enough tod distinguish models or to give clear
policy implications? Briefly, how much information is

needed to arrive at definite incidence implications? and

e mrmam— s
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further, to distinguish the models?

Let us explore the first two questions. The
restrictions can be given as a priori statements
constituting part of the theory, or they may be necessary
to maée the',theory consistent, or finally they may be
needed to obtain desi;able generdl properties such as
stability. . \

A priori stétements which are part of the theory are,
for example, the Kaldorian statement that the marginal
propensity to save out of wages sw’ is smaller than the
marginal propensity .to save out of profits sp’ ; or the
neoclassical statement that consumption in any period is a
normal good and, therefore, the marginal propensities to
consume (and to savék\out of permanent incomen( 9 C/73 yd
and 51) are greater than zero and less than\one. Those
are practically the only restrictions which seem to be
normally giveﬁ to the paraheters jn £Bese theories. There
are also certain presumptions which are ;ot necessarily
part of the theory such as the neoclassical presuﬁption
that s2 ? 0, ;nd that Ek,1 is\strictly greater than
zera (1), and not far from unity;: or the Kaldori;n
presumption that sw’ is not far from zero.

By far, the most common source of restrictions seems

to be the assumption of stability af the models, within a.

) 1

——— i o — . e

(1) For some, Ek,1 > 0 is, .more than a presumption,one

of the assumptions of the neoclassical model.,/,r.
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certain postulated process of dynamic adjustment. This is

related to Samuelson’s correspondence principle. 0f course, .

this assumption is conditional on the valid;;y of the
relevant model.

Under certain canditions; which we examine in
appendix 2 to this chapter, the assumption of stability of
the adee models would permit to give a 5égn to the
Jacobiéns Jc and Jk of equations (41a) and (42a). The

.

conclusions obtained in the appendix can be spelled out as

fallows. “5

For ' the neoclassical model, an adjustment process is

postulated, whose most impoAtant characteristics are the

following: Prices of goods an factors are assumed to be
) .- ‘ - ; '
perfectly flexible. Then if there is a situation of

excess demand in the econnmy,‘that is if:
gas + gds + S(yd, rn) < al g / a0

the price of the product (corn) will rise; hence the real

"wage rate in terms of the numeraire (corn) will fall.-

From this hypothesized behaviour, plus some other
secondary assumptions, it is proven in appendix 2 to this
chapter that * local stability of the.neoclassical model
requires the ;nllowing condition:

Je > 0 ) | . 4 (49)
That is, stability requires the. denaminator of the
neeglassical shifting expressions (41a) or (41b) to be
positive. |

L]
For the  neokeynesian model, the most important
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characteristics of the adjustment process postglated are as
follows. If effective demand in the economy is higher than
. wnticipated by entrepreneurs, that is if: :
L2 5? «\. L4

éﬁgg gas + gds + S(wn + su, al rn / a0) < al g /7 a0

4

the entrepreneurs will revise their profits expectations
upwards, and will increase investment; if effective demand
is low, by the same process, they will decrease
investﬁent. Fram this wmain mechanism plus some other
secondary assumptions spelled out in the appendix, we
prave thére that lacal stability of the neokeynesian model
requires:

Jk > 0 (50)
that is,‘ stability requires the denominatﬁr af the
neokeynesian shifting expressions (42a) or (42b) to be
positive (1). '

It is important to stress that the above results

.
-

depend totally on the dynamic adiustment processes
postulated, which are fully discussed in the appendix.
Indeed, Patinkin (1965, pp.479-499) has shown that, when

very general adjustment mechanisms are postulated, it is

——— . (. et e . ey

(1) For another gdjustmanﬁ mechanism stressing prices
see Marglin (1984). The mechanism presented here and in the
appendix stresses, rather, quantity responses. Models with
this type,of response have bee; presented by Malinvaud

* (1977), Barro and Brossman (1971), and Morishima (1974),

among others. ~
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not possible to say .anything about the sign "of the
Jacabi an determinant of comparative static expressions,
such as (41a) {(or 41b) and (42a) (or 42b) (1). e

=

As we shall spon see, restrictions’ (49) and (405
reduce the domain of variation of the parameters’ space 1in
the models, but the§ do not reduce the range of variat:ion
of the shifting coefficxents,' I. The Aext question io
explore is whether the range of I would be reduced by
replacing the directly mea?urable parameters and varigﬂles
in expressions (41b) and (42b) by their measured values.

By directly measurable parameters and variables, we
mean thgse ,whych db not have,tn.dé obﬁained'ﬁy means of
some postul%ted regression modél. They can rather be
obtained by direct measures using, for examplé, a census, of
the population ‘or sampling techniques; examples of tEEEE
are the data which constitute the Lational Accounts. we -

4

have presented, 1n table 3, average values of the directly ~
pbservable quaqtities employed in the shiféing exp}essxons.
Those values were abtained from a sample of eleven
~developed countries, gwhich 2ill be,presented in more detail
+in the wext chapter. Notice that taking the meansvof those
valués involves  the hypothesis that those means are good

P

measures of the steady state or equilibrium values of the

>

systems of equations (1) to (7c), (7k) or (7m).

(1) This implies that® Samuelson s correspondence

principle is of very limited usefulness.
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i

The general analysis of equations (41b) and (42b), as

well as the study of replacing the directly measurable

’ parameters by observed values, is better done by recasting

those equations in a different form, as follows. {

The neoclassical shifting eéxpression (41b) can be
rewrittent

ms,y + (8y / Ar,d) Es,r

e

Ic = - > (S1a)

{ -*aAr Ek,l (ms,y - g / rn)“y £(1 - ar) Ar,gl}
t . '

+

+ (1 — Pw / ?r) ms,y + (sy / Br,d) Es,r )

, where Ar pnd Ar‘g “have been defined previeus}y as two

- Th— L

different measures of profit éhare (see table i).

*

Ar,d 1s another measure, eequal to the share of

<
-

profits, net of pfofits taxes, on disposable income:

.
Ar,d = k rn / yd = k rnn / Cwn + k rn + sul ///

. G"‘
Notice that, for a situation of z;:B“TnitiaI taxes, Ar,d =

\

N

Ar = Ar,g.

\

By: denotes the average propensity to consume out of

income:

& = s/ yd = (yd - © / yd ~ ’

1

“ms,y denotes the neoclassical marginal propensity to save l

. o
out of income:.

msyy = 35S / Jyd = 81

Es,r 1is the elasticity of savings with respect to the rate,

Es,r = (rn / S) 52 . -y

R

L ety

TSR V=X R U

[P YO

e et b+
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- Nnéxce that this elastictity represents only the prace
resporfe of savings: the change in savings that would be
Y . ‘

- obtained if rn changed but yd were-kept constant (for
- -
N A

example; by compensdtory qhanges in wn or su). Recall  also
that, in the neoclassical growth model we are studying,

. , o
there is perfect arbitrage between the rate of profit and

the real rate of interest. Hence Es,r is alr the interest

1

V‘[ Al

- elasticity of savings. ' T - PR
' . Ek,1 is, as 'before, _the  elasticity of substitution in
proaﬁctlon. ) ° -
* g / rn can élsp be Wr1txﬁn‘g k ; (;n k), or the' "investment | ﬁ ’,
to . net: profit ratio“.“ Notice Fhaﬁ. it cahﬁ_equally be

- . +

written: - oF
Ig/ﬁn'=(gk/yd)/ tyd / rn k) = (g k /7 yd) / Ar,d

'that ”15, fag- the ra£ia of the share of investment in
disposable income to the sha;e ofnet profiés inudisposable

. income.

4
* . "Finallyy we have given the shifting index, "I", a
1 * . .

4
qpalif{ér c, to denote that it, "Ic", refers to the locus
of values that "I" would take under the neoclassical-moagl.

In the same way, the shifting exprebksion for the-

neokéynesian model, (42b), can be rewritten: R <

b v , ’ ) ‘
3 ms,p - mi,p
. . l Ik = —o——mmm e e S (52a) ‘
W~ B " - ¢ - Ar Ek,1 (ms,p — g } rn) /oL < ar)Ar,gl ‘3
o : ‘ ~(Pw / ?r) msyw + me,p — mi,p )}’ .
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whre Ik 1is the shifting index, I = Erg,tr, for the
L4
neckeynesian model. ms,p and ms,w denate the marginal

propensities to save out of profits and out of wages:
\fms,p = 908 /7.0 (k rn) = sp’ )
. i
mséw

05 /793 (wn + su) = sw’ .
L Y -

-

Finéri?\\:i,p 1is the mangnal propensity to invest out ot

profits by the ehtrepreheurs:

Nl
mi,p = iM(rn) = dg / d rn

\NDthE that in the keynesian short ter~gp, when capital K is
taken as given, k = KO, mi,p can be written, with Iv
denoting total investment, and fin total net profitsg

mi,p = (KO dg) /7 (h0drn) = d (kO g) /7 d (KO rn)

I

d Iv /7 d &~

which ' justifies calling mi,p marginal propenélty to 1nvest

v
out of profits.

-
a

The directly measurable parameters are now Ar |, Ar:g
Ar,d , %y , g/ rn , 7w and 7r. Those which can only
be known through postulating and estimating an econamic

2

model are: ms,y , Es,r , and Ek,1 for the neoclassical

model;ﬂﬁnd'ms,p y MS,W 4 mi,p and-E§.1 far the neokeynesian

model. Notice that the elasticity of substitution, Ek,1 ,

) ) . . .
is ‘common to both models.

Using ‘table 3, we can replace the directly measurable

parameter by theirsvalue in that table to obtain, for the

--

neoclassical model: .

N s 4ot a—

e e .
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(ms,y + .55 Es,r)

Ic = . ' (51b)

) ) -
-1.28 (ms,y - .41 Ek,1 + .10 ms,y + .55 Es,r .

oM

and for the neokeynesian del:

{ms,p — mi,p)

(52b)

Ik

-1.28 (ms:y — o41) Ekyl - .90 maS,w + msS,p —~ mi,p

We bhave now restricted the incidence expressions, by
the;ry .(stabilkty assumptions) and direct observation, as
mu;£ as it is possible to do. 'WE can attempt'to answer the
questions posed previously: Do these restrictions; abovg,
narrow the range of ;ariatibn of the shiftiag coefficignts,‘
Iz (z= c, kj, enough tao produce differen? and distinct
predid¥ion§ for }different theories? Téc ;;swer‘éo that
question has been &eveloped in Appendix 3 io this chapter.
As méntioned bafore, shifting formulas (51a) (or 5ib) and
(52a) tD;ﬁSZb) correspond to families of hyperbolas in the

parameter ‘space. The restrictions arising from the

stability assumptions and from observation of the directly

measurable parameters permit us to eliminate certain’

-

members‘ of those famifiegg and certain' armas of the

parameter space. By a syst;matic analysis along thesp'

]

”

r
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lines, we have constructed in the appendix two graphs,
reproduced here as Qraphs I and 4, which contain thé
restricted families of hyperbdlas 'represeniing equation
(51a and b) and‘(52a and b). p,

An examination of graphs 3 and 4 revesals that the

question above has a negative answer: if further a priorm
restrictions are not imposed on the parameters which are
not ‘dtrectly observable (ms,y, Es,r and Ek,] far the

neoclassical model and mi,p, MS,P, ms,w and Ek,1 for the

~

neckeynesian) the 'shi#;ing expresssions Ic, for the

3

neoclassical model, and IE{ for the neokeynesian, can still

04

vary from -oo to +oo; therefore, the predictions of the

three theories still overlap.

]

In order to obtain different and distihct predictions
for each theory we have to assign values to the'paraméfers
which are not directly observable. Tihis can be done by
econometric_ estimation of the models‘ur by direct a priori_
conjectures' which/ should be integrated as part of t;e‘
theories.

L+

In the following chapters, we are going to estimate

.

the models econometrically, and will then be able to assign
values to all parameters, andxobtain distinct incidence
proposgitiohs. We shall also test the models and attempt to
choose ane as ‘better representing the empirical data. A
priori restrictions would also permit us to obtain distinct
incidence propositions. In fact, the analysis whib( we

have Jjust made, and which is summarized in graphs 3 and 4,
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indicates what types of a priori restrictions would result

in distinct incidence propositions. In what follows wa

f .
shall -formulate some of these propositions.

=

SN

3) Some Predictions

.
\

neokeynesian balanced budght in:idence of a tax on profits,

* We shall concentrate .on the neoclassical and

when the accommodating (endagenous) budget variable is
government consumption. The shfting measures for theéé ;wo
models' are summarized in Graphs 3‘and 4. The neéﬁarxian
model, as we observed previously, is Frivial in thias casej
it simply predicts that profits taxes are exactly borne by
profits, that is: Im = 0.0.

For the neoclassical modél, on the other hand, it is

possible to read from Graph I the following propositions,
which assume stability. )

1) If éhe marginal propensity to save out of income,

ms,y, 1is not’ negative, and the interest (or profit)

elasticity of savings (E s,r) is greater than:

—(1 - ?w /7 7r) Ar,d ms,y /Sy
that is, for the sample figures presentqi in table 3,
if Es,r is greater than:
-1.8 ms,vy,
then the tax is at least partially shifted. (Ic > 0)

(cases A and B in Graph 3). If, furthermore ms,y is
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greater than the investment to net profit ratio, g/r
(.41 %or our sample), the tax is necessarily
overshifted (case A in Graph 3 with Es,r S o).

’2)* I¥ the interest elasticity of savings, Es,r , is
negative and less than -Ar,d /%y(-1.8 in the sampleg
Table 3) times the marginal propeqsity to save out of
income, wms,y; and if the latFer is in turn less than
the investment to net profits ratio, g / rn (.41),
then the tax is more than fully borne by profits (case
D in Graph 3).

3) If there are no production substitution
possibilities in the ee;nnmy, that is if the
substitution elasticity, Ek,l ,lis zero, the tax is
neceésarily overshifted (because we would have to be
in cgse A or B in Figure 3). . )

4) I¥ the wage tax complement 7w is less than ?r,
if the elasticity uf'substitutidﬁ\in production, Ek,1,

!

ig less than: ‘ ,

(1 = 7Pw /7 ?r) Ar,g (1 - Ar)%/ Ar
~or, from table 3 data, less than 0.08,
" and the igterest elasticit; of sgvings, Eg,r , is le;s
than:

(1 — 2w /7 7r) (Ar,d / 8y) (g / rn)
dr, from table 3 data, less than -0.075,
the tax cannot be MDre‘than fully borne by profits,
that is, it is at least partlal{y shifted (because

these conditions make case D, with DA > (1 -~ ?w/7r)



“Ar,g (1 — Ar) / Ar ,or DA.> 0.08, non—viable).
5) As the elasticity of substitutién,{ Ek,1 , graws
to very la}ge values, the tax tends to be exactly
. borne by ‘prnfits (because the Ek,l1 axis 1is an
asymptote to th¥ hyperbola in Graph 3 in all cases,
particularly fhose,with viable large Ek,l. .

Let us now examine the predictions made by the neokeynesian

model . F}om Graph 4, for a stable model, we can observe
the following:
(1) I¥ the marginal propensity to invest, mi,p, 1s
smaller than the ‘marglnal ﬁrnpensity to save out o+
profits, ms,p, the tax is at least partially shifted,

and can be overshifted (cases A, B and C in Graph 4;

which have Ik > or = p_).
» ' k2) I the marginal propensity to. save out of
\ ) ' profits, ms,p , 15 greater than the investment to net

R

profit ratio g 7/ 'rn (.41), the tax 1s ogvershifted

~

(since for ms,p > g /.rn, case A is the only Dne.l
vxagle; then'ié >»1.0). It also fallows that m,p has
to be:
m1,p X'ms,p — (7w / 95) ms,w.

(3) I; the marginal propensity to invest, miyp , is
higher ‘than the marginal propensity to save out of
profits, ms,p (i»r, then the tax is negatively shifted:
Ik < 0 (since this condition delimits cases D and F in

o e ot e st S i s e e i o o b s s e Mot S

(1) In Marglin‘'s (1984) model, though,,mi,p > ma,p is

4
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Graph 4, and F 18 not viable). It also follows tMat
ms,p has to fulfill:

cms.,p €< g/ rn

——

(Since .ﬁs,p > g / r corresponds to the non viable
case F).

(4) 1f there .is no substitution among factors of
production, that is if Ek,1 = 0, then the tax is
necessarily overshifted or fully shifted: Ik > or = O

(cases A and B, with a positive and relevant OB, have

OB > 1.00.

(5) ' If the elasticity of substitution Ek,1 , is less ’

than:

OR" (= Ar,g (1 - Ar) / Ar =(1 +d/rg)Ar or .81)

’

and the marginal propensity to invest out aof prof;ts,
/ ’ "

mi,p, is greater -than: .
&
g/ rn — (7Ww./ 7r) ms,wW
then, " the tax cannpt be negatively shifted, that 1s,
i£ has to ‘be at‘ least partially shifted (because

these conditions make case D with OA > OR’ .= .81 non

viablels

(6) For a very large elasticity of substitution the

-

tax will tend to be exactly borne by profits: Ik =
0 (because the Ek,l1 axis 1s an asymptote of the

hyperbolas in Graph 4).

s s s e Vo i S e e et e e P v e e o o S S

a sufficient condition. for instability, which would rule

1 “«

out this case. .

»
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. (4Z2b) , and their graphical translation, in Graphs 3, and 4.
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4) Twa Special Cases
The propositions stated on the previous paragraphs are

based on the general shifting expressions (41b) and

’

. ]

They result Ffrom the very general assumptions, concerning .
government actions and consumption (or savings) functions,
which we have made so far. Replacing those assumptions by

simpler, though still quite general ones, results in great

. simplifications in the shift1ng expressiaons and allows us

to Qbsecye mofe clearly the differences in the models.
?The simpki{;ed éssumptlons are as fo}lows.l For botﬁ
neoclassical and neokeynesian modéis we %hall assume that
the governme does not save, gas = 0¥ it has always a
perfectly balanéed budget, gds = 0; and it does not ef?ect
transfers to househalds, su o Notice that all ;_hese are
government policy 4variables; these assumptions are then
equivalent to taking. a government with a more festricéeq
fiscal policy. | |

Additionally, for the neoclassical model, we shall

assume .that the marginal propensity to save out of incame,

“ms,y , 1is equal to the average propensity to save out of

income, sy. For the neokeynesian model,; we shall assume
that the marrginal propensities to save out of profits, ms,p

and: of wages, ms,w are constant, and that the savings

A .
\ . L
.
,
\
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function can be represented by a linear equation.\

Let us now examine the form that the neoclassical

shifting expression (41ib) takes with these simplifying
assumptions, whith can be written: '
‘gas = gds = su =0 ' . . (53)
and |
'
ms,y= 6/ yd=& =8 /yd T (54)
From assumption (462), the savings investment relation
(6C’) belomes:
‘.;?‘(yd, ray =g k
or Y
Styd, rn) / (k rn) =g / rn

which can be written:

g / rn = [S(yd, rn) / ydl [yd / (k rn)1 (55)

e

which by assumption (63), becomes

g / rn = ms,y yd / (k rn)} (Sh4)
By the use of (346) we can then obtain:

ms,y - g / rn = ms,y - ms,y yd / (krn) =

ms,y (k rn — yd) / (krn) =-ms,ywn /7 (k rn) =
. \\
ByL— wn 7/ (k rn)l v 7)
since we have assumed su = 0 (98)

Then, replacing equations (54) and (S7) in the neoclassica

expression (41b) and simplifying we obtain:

1 +Es,r yd 7 (k rn)
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+ 1 4+ Es,r yd /7 . (k rn) 2
and replacing 7?x / [al(d + )] and yd /7 (k rn) by their

va1ue§-in terms of Ar,g and Ar ,d respectively:
)

1 + Es,r / Ar,d

Ic = (59)

(Pw / ?r) (Ek,1 7/ Ar,g — 1) + 1 + Es,r / Ar,d

f\ .
The neokexnesian simplifying assumptions were given by

“ .

equations (53) and by:

Swn + su , krn) =sw (wn + su) +sp k rn (60a)
with: .

w = const. (60b)

sp = const. ' (60c)
and therefore: ‘ ) o

ms,w =. ‘S / (wn + su) = sw = const. . (60d)
and

ms,r = S / (k rn) = sp ¥ const. (60e)

Then by ‘' (53) the neokeynesian savings investment
relation (é4k) can be written as:

sW (wn + su) +sp korn =g k - (61)

also by (&0e) we can write:

ms,p—g/rri=sp-g/'rn=(sprjnk—gk)/(krn)

which in view of (61) ; and since we have assumed su = 0

i

.’becomes:

""me,p -9/ rn = — sw wn / ¢tk rn) , (62)
J i
Replacing equations (&0d), (60e) and

[y

(&2) in the
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shifting expression (42b) we finally obtain:

sp — mi,p

Ik

]

{ sw (Pw / ?7r) ?x Ek,1 / L(d+rg) all -
sw (Yw / 7r) + sp — mi,p }
or replacing 7« / [(d+rg) all = 1 / Ar,g :
SP = ml,p

a

Ik = — : - : (63)

sw (Yw / ?r) (Ek,l /Ar,g — 1) + sp - mi,p

3
12

. The shifting Expressioﬁs (59), for the neoclassical
model, and (&63) for the neokeynesian, are much simpler now
than the original expressions (41b) and (42b). Taking

O " R .
account of the fact that. stability requires the
denominators of both, expression (59) and expression '(63),
to be positive,' it 1s quite a simplé matter to analyse
them. | Doing sa, we obtain generalu propasitions fér
shifting in these special cases.

The propositions for the neoclassical model can be

stated as follows. In order to simplify the writing of the

propoéitions below, define: ,ﬁmznf/

1 -~ (?r /7 7w) (1 + Es,r / Ar,d) = Ds
Notice that: s
Ds < 1 for Es,r > - Ar,d and

Ds > 1 for Es,r <« - Ar,d < 0 . P

.

P

e

R SR Y

P .



er‘)

4

[

-

_Recall that in all cases we are assuming

< e o et | rw——————
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Recall, also that the share of net profits in disﬁbsable

i
incame, Ar,¢ , has been defined as:

Ar,d = rn k& / yd v
and the share of gross profits in the gross product; Ar,g ,
\

has been defined gsE

"Ar,g = k (@ + rg) / (q 7X) = al (d + rg) / Px

gas = gds. = su = 0 and ., ms,y = &y,

?

Then, in the neoclassical model:

. © (1) If tnééinterest elasticity of savings, Es,r , is
' At b
L )&.’ -
greater than ~Ar , d v and the elasticity Q¢

. substitution in production, Ek,]l is greater than Ar,q,
the tax is partially shifted: 0 < Ic < 1.0 .
(2) 1§ Es,r iﬂgreater than -Ar,d and Ek,] is equal

- »
to Ar,g , the tax 1s exactly shifted: 1 = 1.0: A
Y . hd
% ’

(33 "1f Es,r 1s- greater than -Ar,d and Ek,1 is

smaller than Ar,g but greater than Ar,g Ds (that is

i

Ar,g =~ Ek,1'> Ar,g Ds ){uhe tax is Dvé}shlfted: I >

1.0;\ ' l' . \

~ } . {

(4) I¢ Es,r is gleater than -Ar,d and Ek,l iz less
> W *

than - Ar,g Ds the neoclassical model is upstable. ;

. . ‘.& ~
s .
(] ‘ .
Now 1let us see the cases, 1n the neoclassical model, (T/ﬁ
i ‘f

N when"Es,r'fs b §-1-15 than-;Ar,d ; recall that in this case Ds

>1.0 . . s, )
5) I+ Es,r. is less than -Ar,d and Ek,l is qreatef'

than Ar,g Ds the tax is negatively shifted that is: Ic

¢
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< 0.
(&) 1f Es,r is less than ~-Ar,d and Ek,l is less than

. Ar',g Ds the necclassical model is unstable.

Let us now examine the neokeynesian case. Again, to

simpli+ty, define :

-,

1 — (sp - mi,p) ?2r / (sw 7w) = Ds,i ’ ¢

notice that: I
. o
- bs,i < 1 for sp > mi,p and
Ds,i>1 for sp < mi,p >

‘Finally, for . all propositions we are assuming the speciél

- L )
cases:

A

gas = gds = su = O and

-

a savings function with constant .coefficients defined: < 2

_Slwn + suy, k rn) = sw wn>+ sp k rn

We can then state, for the neokeynesian model:
(7) I+ the average ﬁ?opensity to save out of profits,g
1
sp, is greater than the marginal propensity to invest

.\ mi,ﬁ and if the elasticity of -substitution, Ek,1 , is .

greater than Ar,g ,\thi?fthe tax 1s partially shifted:
0 < Ik < 1.0.

(8) If sp is greater than mi,p and Ek,l is equal tao

'

Ar g —the %ax‘iskexactly shifted: Ik = 1.0.

(9) If sp is greater than mi yp, and ékgl.is smaller
than .Ar,qg but greater than Ar,g Ds,i then the tax is
overshifted Ik > 1.0.' ' ‘}

(1) If sp is , greater than mi,p and the ayerage

propensity to save out of wage income is zero, sw = O,

&

En
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° ‘

that 1is if the savings function is of the classical
ﬁ\ " ’
type, the tax is exactly shifted Ik = 1.0.

(11) I+ sp is greater than mi,p, but Ek,l < Ar,g Ds,i

ktﬁerefoée necessarily less than 1.0), the model is

unstable.

Now the caseé, in the ﬁeokeynesian model , when sp is
smaller than mi,b.

(12) If sp is less than mi,p and Ek,l s% greater than

Ar,g Ds,i (then, necéssarily, Ek,1 > 1.0), the tax is

negatively shifted: Ik.< 0.0.

{(13) I+ sp is less than mi,pland the elasticity of.

substi tution, Ek,1 , is less than or equal to Ar,g

Bs,i, then the nebkeynesian model is unstable.

- A
-

There is finally a very importanf neokeyﬁesian
. ’ :

propasition:

. e rd

-

(14)  If Ek,1 1s less than Ar,g and the neckeynesian
‘model is stable then the tax is overshifted: I >1.0.

b4 R
This proposition +fdllows from the fact that if the
; . .

model is stable and sp <« mi,p we are in the case described
1 \ .

berOposition (12) above. Then Ek,1 » Bs,i. But for sp <
mf,p ’ Ds,i > 1.0, therefore Ek,l >« Ar,g, which

contradicts the assumption - that Ek,1 < Ar,q. In
+ . .

consequence, if Ek,1 < Ar,g and the model is stable it

~

follows that sp > mi,p. But these two conditions are

fulfilled only by the case described in proposition (9)

L

abové, and this proposition says that"IL > 1.0. In other

words, proposition (14) and proposition (9) are equivalent.

¢

R A U S
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Armed ‘with . the predictions of the special models
’

described by the propositions above, we can naow go one stép

further and state a~priori‘c0njectures on the magnitude and

7/
shape of certain of the non-observable parameters, (or

rather, non directly measurable parameters).

For the neoclassical model we shall give conjectures

-

on the size of Ek,l1 and Es,r aéd on the shape of the
constmption funétion. In general, neoclassical theory
assﬁm:s a certain amount of substitutability among the
factors of production; frequently Ek,l1 1is considered not
far from 1.0. in' these models. Let us make these
coﬁslderatlons more precise: We shall make the coenjecture

~

that EI,l is greater than the gross share Ar,g: Ek,1 >

»

Ar,g (this share 1s, in most developed economies, around .3

k]

"to .4; in Table 3 it 15 .432). ‘

A second freguent hypofhesis made in neoclassital
- models, more precisely life mycke or permanent 1ncome
models" is that the ‘utility :function is homothetic.

Friedman (1957) as well as Modigliani and Brumberg (1933)

explicitly state this in their models. It follows from

this hypothesis that consumption can be represented by a

function as:

C = yp h (rn) P .

'

In steady state growth models, with no short term
cycles, like those treated in this work,we showed in

chapter V that, . then, savings can be represented by a

-n

functipn such as:
&

¥



S =vyd (1 - hirny)
\ ‘ J
. Therefore:

95 /79 yd =5 /-yd = 1 - hirn)

-

That 1is, the marginal propensity to save is equal to the

average propensity to save, which' is one of the hypptheses
" ,

of our special neoclasiihal‘model.

Friedman has shown in his work on permanent income
(1937) that empirxcal' data- are consistent with this,

v formulation.

?inally, neoclassical theory tends to assume that
savings in the qverali ecaonamy respand *avaraﬁly to

increases in the rate of }nteres{. This can also be taken

- q
. . . .\ . -
as, an assumption implicit 1gﬂﬁany policy*recommendations
. !

1ich advise increasing the rate of interest in order to

<

decrease ‘consumption and increase savings. This conjecture

can be formulated, simply as:

"The elagticity of savings with respect to the rate of
interest 15 positive, or at least not negative":

CEsyr > or =0

We are now ready to formulate the neoclassical 'most

. -
favoqrd case for shifting. It is as follows: o
(15) In a capatalist economy, where government

: r
doesn’'t buy participations in capital . (gas=0) where,
in the long term, the budget is balanced (gds=0) and
where there are no transfers to households (su=0), the

o most probable consequence of increasing & profits tax

is that this one will be partially, but not totally,
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<,

shifted. " This consequence depends on the assumption

o{dghomothetic utility functions, i.e. proportional
\}\

savings (for rn = const.), and on the following
conjectures:

~
Es,r > 0 and ‘Ek,1 > Ar,g .

that is, the eklasticity of savings with respect to the
‘rate of interest {(profits) is equal to or greater than
zero, and the elasticity of substitution in production
is high enough, greater than the sha;e of graoss
profits-in gross national revenue.
"This proposition follows fram proposition (1) above.

For the neokeynesian model the conjectures are less
.clearly stated. As concerns the savings equation, 1t is

frequently formulated in this model as a linear function

4

such as that assumed in the special case (40a) (see Kaldor,
1957). Frequently, it is also assumed that sw is zero,
because, among other reasons, most warkers’ "sévings" are

used up in the financing of non—productive,cap;tal, such as

dwellings, that is, they are consﬁmed (Kalﬁor and Mirrless,

1962, see also J. Robinsaon 1%42). Hence, frequently the

conjecture is that the savings function is of the classical

‘type:
8§ = S(k rn) = sp k rn
Also, as regards the substitution elasticity, it seems

more consistent with the neokeynesian viewpoint to assume

.

it to be low, in any case probably less than unity.
»

Then, if in the neokeynesian model we assume:



229

gas = gds = su = 0
and a lineaﬁ savings function such as (47a), with
Sw = 0O
the profits t;x is exactly shifted, if the economy is

. stable, by propasition (10) above.

1f, on the other hand, we keep all those assumptions;

but replace Sw = 0 hy Sw > 0, and take as plausible a value
of Ek,1 < Ar,g, then the neockeynesian modal p;edicts
overshifting of the profits tax, by proposition (14) abave.
In conclusipn, in the neokeynesian model there is a strong

conjecture for at least full shifting of the profits tax.

This can be formulated more precisely in the following °

- terms for the neokeynesian most favored case for shifting:

T (16) In a cap{talist econamy, where government
doesn’t buy participations in capital (gas=0) where,
in the 1long term, the budget is balanced (gds=0) and
where there are no transfers to households (su=0), ihe
most probable‘consgquence of increasing a profits tax
is that' it will be at least totally shifted. This
consequence depends on the assumption of a macro
consumption function which is 1linear in terms of
payments to factors of production, and ﬁn ei thar one
of the following coniecthres:

sw = 0 or Ek,1 < Ar,g
that is ,either saving%zout of wages are negligible’ or
the elasticity of substitution is low, less than‘the

gross profit share.
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, .
This propossition follows from propositions (10) and

(14) above.

In SLIM 4 yhile' the neoclassical ) most favored

conjecture on tﬁaﬁ,value of the non-aobservable (or non-

directly measureayle) parameters point towards partial

shifting of the profits tax, in a neoclassical world; the

N

nenkgynesian mqst\favored conjectures, although less clear,
point towards at least full shifting of the tax, in a

'

neokeynesian world.

—_
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" ESTIMATION OF THE STRUCTURAL MODELS USING CROSS SECTION AND

TIME SERIES DATA

X

In the  previous ehapter we presented severai
alternétiQé‘theoretjcal models of grd&th and incidence, and
derived ‘theoretical results for the incidence of .a tax on
profifs, a}ising fro&vthosé‘models. .

.Dur task 1n: the present chaptgr is to undertake an
économetric' estimatioh of tbose models, where we shail try
to capture the long teiﬁ phenomena involved. \WE shall
proceed as {ollgws. In GSection A, we shall present t?é
a]gebrait structure of the esonometric model s. In
Section B, we %pall 'pkeéent the consideratians which
entered in the choice of specific functional forms, as well
as the specification 'of the random errors; that is, the
statistical structure of '‘the models. In Section C, we
shéll briefly present the data and the procedudre used to
éﬁooth out\tfade‘cycle effects. In Section D, we shall say

some words on the identification of the models. Finally in

Section E, we shall discuss the estimation method used and

Lo : 231
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present the results.
) ,

A) The Algebraic Structure of the Empirical Models.

The equations of the models of growth and distribution
were pkeseﬁted in Chapter V with general functional forms;
for the econometric éstimation of this chapter, specific
functional forms have to be given .

It is also necessary to replace{the savings/investment
relations by algesraically equivalent consumption
functions. This change is dictated by the nature of the
data we use inﬂ;he esfimatién. The dafa on savings ¥rnm
national ‘accounts are calculated as residual items; as
such, they will be distorted by errors and omissions
incdr?ed in the data from which they are residuals. It is

lthen better to use directly obtained data, such as those on
con;umption, because they have a smaller measurement error.

Finally, we shall draw a distinction, between
econometric identities and behavioural equations. The
identities exactly fi1t all data points and do not have
parameters to be estimated. The behavioural equations fit
the data with an error assumed to have certain random
characteristics, and wusually, but not necessarily, have
‘parameters to be estimated. (More ﬁreciéely. thejr residual
variance always is unknown.}.

In what follows, we shall limit the discussion to the

[T — e A - e A

’
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i

presentation of the specific equations of each médel. and
their relations -with the systems presented in Chapters V
and . VI. The choice of Fhe error terms for the behavioral
equatiaons, and the process whereby certain functional
terms, rather than otheés, were chosen will be discus;ed in.
the )next section. We shall, first, present the five
equations common to all wodels; secoﬁd, the specific
equations; third, we shall discusé the auxiliary equatibné.
Finally, we shall introduce a general model which will be
needed later for tests of the theories. Most variables in
the empirical model conserve the notation used previously;
addi tional explanations on the meaning of these variables
in the empir;cal models and their units are presented in
Tabie 1. The table also presents the new.variables needed
in the empirical models. More Hetails, especially ' on the
sources of data and the cnngtru:tion of the capital series,

,are presented in the Appendix to this chapter.

1) ‘The Common‘Equations.

As seean in Chapter V, theré are five common
equations.

The consumption—investment identity was presented as
equation (15a) or equation (15h) of Chapter V. This
equation is also an econometric identity. Here we shall

take the form it has in equation (15b) of that chapter,
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TABLE 1

DESCRIPTION OF VARIABLES IN THE EMPIRICAL MODELS

Endaogenous variables

Principal

Note--per worker quantities: in what follows, worker
refers to a labourer adjusted for time worked, per year;
that "is, a worker measures a man—year of work; per worker
quantities are then here quantities per man-year of work.
Quantities are also exprested, when relevant, in units of
100000 "constant" internatianal dollars of 1975.
“"International” here refers to corrections to the data by
means of international purchasing ‘power parity indices,
calculated by Kravis et al. (1979). “Constant” refers to
corrections for inflatjon using price indices with 1975 as
a base. All guantities per worker below are then expressed
in units of 100000 constant dollars of 1975 per adjusted-
warker. .

., R
q: Total product per worker.

k: Total net productive capital stock per worker." Net"

refers to net of actumulated depreciation. "Productive"

indicates that it excludes "non—-praoductive capital", such
as dwellings. See annex to this chapter for a more detailed

discussion of these data.

c: Total private consumption, per vyear, per worker. It
includes gross demand of dwellings, that is total net
demand plus dwelling depreciation.

wg: total wage bill , per worker, per year.

rg: all inclusive rate of profit, net of depreciation. It
equals the ratio of all pet national income other than
wages to net productive capital.

g: rate of growth of total net productive capital per year.
Notice that g is not the rate of growth of capital per
worker.

LRt FY ‘ .
gc: government consumption per worker,/x;r year.

Auxiliary endogenous variables

Ar,g: The share of profits gross of depreciation in gross
national income (income net of indirect taxes and
subsidies) , defined as:

Ar,g = (k rg) /7 [q (1-tx+sur)]
This variable is used in the marginal product equation as

\
A
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TABLE 1

explained in the text.

Exogenous variables

-+

d: Depreciation rate of net productivelcapftaly, K, per
year. ' ~

n‘: Rate of growth of total labour force per wyear; equal to
the rate of growth of total population mifus the change in
the participation of the population in the labour force.

tax rates : N

3

tx: Effective tax rate on sales aof all products; indirect
tax rate bill per unit of product. €qual to Tx/(qlL) where:
Tx: is the total indirect tax bill.

L: is total (adjusted) workers. ;/ T

tw: Total' , effective, tax rate on wvage 1ncome, equalé
tw = twss + ty

. /tw55= effective sncialllsecurity tax rate, equal to:

v Twss / (w L) o

Twss: total social security tax bill ! ///////,,

ty: effective tax rate on income of individuals "~ an
unincorporated enterprises, defined as:
ty = Ty /7 (ynoc + w L + 6hy,n rg k L)

Ty: total income tax bill ) , :

ynoc: income of non corporafe enterprises l
6h,n: Net proportion of total profit income net of
depreciation and of corporate tax, but grass of individual

income tax (ty) , received by hoseholds

,tcr: Effective tax rate on corporate income. Equals total
tax bill on corporate income divided by, total profits minus
income of'unincoporated enterprises. Italy includes income

’ of unincorporated enterprises; a dummy variable, dit, has
been used to take account of this. tcr is then defined as:
ter = Ter 7/ [rg k L - ynoc (1 - dit)]

4 Tcr: total corporate tax bill.

tr: * Total effective net participation of the government in
‘profits, arising from taxes and government ownership of

,capital. It is defined ast
tr = ter L1 - OnoOc,n (1-— dxt)] + (6h,n + Onoc,n) ty -

+ (i-tcr) ®©g,n
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= tcr (6hy,n + Onoc,n dit + 6c,n)
+ ty (6hyn + OGnoc, n + Og,n

¢

ég,nt Net proportion of total profit income net of

depreciation, going to government as a result only of its

ownership of capital.

6cy,n: : Net proportion of total profit income net of
depreciation and gross aof corporate income tax , staying
with corporations.

Onoc,nz : Net proportion of total profit income net of
depreciation, going to unincorporated enterprises.

t: time variable . The data span the period 1965 to 1977
1965 coresponds to t=1 and 1967 to t=13; for the data
grouped in three year periods, t takes values 2, 5, B and

11 for the four three year observations in each of the 11°

countries in the sample.

idls: Index used as an indicator of labour unrest. It is an>

index of days lost due to strikes per warker.

L: total (adjusted) workers. . o

poaci: total civil labour force. . ‘
poac: total labour force.

ad3: an adjustment coefficient in the government accounts,
per worker, per vyear. It is equal to ad4, defined below,
minus government property income net, or:

ad5 = ad4 - 6g,n k rg (1 - tcr) where:

. ad4: total government income minus income from the taxes
tw, tx, ty and tcr, all in per worker per year terms; it
includes, among others, items such as, the government
income from ownership of capital (or government property
income net: 6g,n k rg (1 - tcr) ), transfers such as ’
legacies, and any other government income not included in
the variables "already defined.

gas: autornomous government saving; that is government
income placed autonomously in net investment. It is equal
to the sum .of gavernment gross fixed capital formation
(gross investment) minus depreciation, plus purchases of
land net, plus purchases of intangible assets net, plus the

statistical discrepancy item in the government transaction,

tables of the DECD new national accounts system.

gds: government  surplus (if positive) or deficit, per
worker per year; it is equal to the net government lending
item in the new system of national accounts of OECD. -

g

wi
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sdx,transfers from gbvnrnment tg, households, per worker and
per year; example: social security gayments by governments.
supro: government subsidies to pr‘oduct:i.m‘ per worker per

year., , ‘

sur,: efective rate of government production subsidy,
defined as : sur=supro/q .

bt: balance of trade sarplus or deficit, plus other
residuals in the cansuq%i:?/investment identity , per

worker per year.

‘ -
dit: dummy variable for italy it is equal to 1 for
observations concerning italy and to O for observations in

all other countries. .
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with one term added, in order to have a better
approximation to the data sample. This term, designated by

"bt", represents mainly the balance of trad¢ and errors and

omissions. It is calculated as a Fesiduél between the

product, qQ, and the other terms. The consumption-
. . - s !

-investment identity is then: - \

. / .

q=c +gc + k {(d + 9) + bt : ./ S )

The wage-profit identity  was presented as EQQatiDn
(Z1a) or equation (21b) in Chapter V. it is also an
econometric idehftity. We shall take here its form (21b).

Recall though that the term tx stood i1n chapter V, for the

net ad-valorem producf tax minus the subsidy to production

in ‘ad—vaiorem terms, sur. We can then write the
con;umptlon—investment'identity as:

g (1 - tx + sur) = wg + k (d + rg) (2)
The‘term calculated as a residual was in £his'case'"sur"ﬁ

The third eq&ation, the prnducfion function, was
presented in Chapter V as equation (29a) or (29b). This is
a .behavidral equatidh, . written there in a general
functional form. For th econometric estimation a simple

translog form was chosenjit is written as:
[ ' . - . .

16 g = b0 + bl Inlk exp( ~-R* £)1 +
0.5 a2 {Inlk exp( -R’ t)13= ) 3)
The marginal productivity canditio;, which is given by
eguation (30), in Chapter V, becomes then in it8 translog

forme *

I S —
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(1 /7 q) dq /7 dt = (d + rg) k ¢ [q (1 - tx *+ sur)] *
= bl + a2 1n [k exp (R" t)1] 4)
Notice that the 1left hand side is the share of
profits, gross of taxes, on the gross Q,}ional Qroduct, at
producer prices: Ar,g.° The marginal productivity condition
is also a behavioural equation. . .
The last common equation, the dﬁverﬁhent budget
constraint,’was preseﬁfed in Chapter V as equatiga (10a) or
(10b). We have taken, for the econometric model, a special
case of that equation, corresponding to a balanced budget,
with gds equal to =zero in the average. The econometric
eq&at1on, then, 1s behavioural, but has no parameters to
estimé?ef It is written:
gc = wg tw + q tx + k rg tr + adS - gas - gds - su - sur q
| L T (s
This equgtion is similar £o\7qqation (10a) of Chaeter‘(S)'

-
with an additional adjustment term, adS, and with gds equal

to zerao. the adjustment term adS ig\ag;;ned in Table 1.
It is essentially equal to. the difference between all

income and transfers received by the government and the

income from the taxes tw, tx and tr. Therefore it prnvideé

an adjustment to total income received by, or transferred

to the .gnvernmént( to take account of other taxes and

ey
&

vaFious sources of income, as well as other expenditures of
the government, not caftured by the government variable,

included explicitly in the model.

The taxes tw and tx are, respectively, the effective

:

vl‘
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tax rate on wages and the effective tax rate on sales of

final products. They are defined in more detail in Table

1. The term ‘tr represents, as in Chapters V and VI the

average government participation in ‘profits as a result of
taxat?on and net property incame. lit is defined by the
‘%nllowing expression:l
tr = ty (&n,h + &n,noc) + tcr (9n,6+,9n,nu6

+ On,c + ©6n,g) + On,g (1 - tcr) ' (5a)

v ‘ , o , rt' | 'i?

This expression  will be explained below (sub-section 3),
short deflnitions‘ of the parameters on,h ©n,nocg etc.,

. ?
and .of the tax terms, tcr and ty can be found in Table 1.

~

2) The Specific Equations.

'

Let us:- now examine, first, the equations specific to .

the neocl assical model; then those specific to the
neokeynesian madel; and fiﬁally] those specific to the
neomarxian model. All these are behavioural equations.

"

The first equation, specific to the neoclassical
madel, is the neoclassical savings—investment relation,.
’prasented ‘as equatipq (54a) of Chapter V. As we explained

' we, Ffor the econometric estimation, given the nature of
the data, iﬁ',is better to use direétly the consumption

equations, presented as equations (S1la) or (S1b) in Chapter

\*H -
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Notice also the transition from the coﬁsumption
~ function -~ (31a) .to the sav;ng—investment relatinﬁ (54a)f
througH equatio (52) and (53), in that‘chapter, which is
perfectly rever le. .

Equations (51'5}) or (31b) in Chapter V can now ;be given
a specific, doubye logarithmic fon:

In C = b2 + b3y 1n yd + b3 lnlfn \‘ ‘ (6c.0)

- e
or {uf?y written:

In C=b2 + b3 1n [wg (1 - tw) + su + rg (1 - tr)d +
b3 lnlrg (1 - tr)1 e ‘ (6c)

As is clearly seen in eduations (éc.O) consumption is
'ﬁﬁqik a Ffunction of income Iyd and the real rate of
interest net of taxes, or net yield of capital, given,‘in
thé neoclassical model, by rn . ‘ ‘

As was diécussed in Chapter V, the net. of tax
income, vd, represents, within the hypothesis of the steady
state, a measure of permanent income. How ghis theoretical
representation of long term phenomena is translated into an
empirical measure will be treated below, in Section C.

The second, and final, specific equafion of ' the
neocrlassical model is the natural rate of unemployment

-
condition, given by equation (&4) of Chapter V:

g =R"+n

¢ h

Y A ST | ————
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For the empirical model, we shall allow for a change in the
participation rate in the populationy 50 instead of the
rate of growth of total population n, we shall employ more
precisely the rate of growth of the [a;our force, or of
active population, which we shall designate with the letter

"n'". If the participation rate is ‘designated lambdn we

n =n- (1 / lambdn) d lambdn /7 d t
A small correction will also be done to take account of the
fact that the time interval is discrete, whereas tpé
measure of the rate of groﬁ£h of technicai prbéresé, R’y in
the production function, is continuous. Cailing the
equivalent discrete .rate of change of technical progress,
R", we have the following eqﬁivalence

R" = exp (R’') - 1 (7¢.0)

We shall then write the econometric form of the natural

rate of unemployment condition as:

g =R" +n’ ‘ (7c)

The’ neokexnesian model is completed by the Kaldorian
saving—-investment relation, represented by equations (5%9c)
in Chapter V, and by the "animal spi}its" investment
functién,'equation (63) of Chapter V.

We indicated in Chapter V that instead of the savings—
investment relation (59c) the consumption functionh (58a):

c = Clwn + su; k rn)
could be used- This is what we shall do here for the

’

reasons given above about the residual nature of the

TR SRR S ree——— W ———
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savings data. Taking, again, a specific double logarithmic
form, the Kaldorian consumption function can bg written:
ln c = b2 + b3w 1n(wn + su)7+ b3r 1n(k rn) (6k.0)

ar, -Fu‘y written, s
\ £

In c = b2 + b3w 1Inlwg (1-tw) + .sul + b3r lh[rg (1-tr)1 (&k)

For the neokeynesian animal spirits investment

function, we have specifiéﬁ a linear functional form:

g = b4 + bS rn " (7k.0)
Df.fully:written:

g = b4 + bS [rg (1 - tr)] - (7k)
A , ' .
Equations (&K) and (7K) complete +the neokeynesian

model .
1 ]

4 .
As we know, the neomarxian model is compieted'by= the

N
Kaldaorian savinQSf;nvestmeqt relation, or alterna%ively the
Kaldofian cbnéumptionl function (&k), which it shares with
the neokeyneélan ‘deels: and the neomarxian "spcially
necessary'" wage cbndition, which was presented in Chapter V

as‘ any of the ehuations (&b), (&7a) or (67b). The most

convenient form for the econometric model ~is given by

equation (676), "which can be written, choosing a linear

farm for the fdnction h( ) as:
4

oy .
wg = exp (R° t) (b20 + b22 idls) / (1 — tw) (7m)

i

This equation together with equation (&k) closes the’

neomarxian model.
' ) .
, /

3) Auxiliary Equations. ¢,
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There 1is only one auxiliary'equatiun.which needs some
additional explanation. It is eqguation (S5a) above,
dé%ining the average guvernmént participation in profits
tr. In Chapter V, we gave a theoretical definitioﬁ for tr
(see equafion S5 of Chapter V). But, given the nature of

the data, this theoretical expression cannot be directly

%

.applied to the econometric model. Instead, we have
proqéeded as follows. We have developed, frém national
accounts data, coefficients ©On,i. which describe the
bartic1pat1on of agent "i" in total prafits rg k L. %

. The agents are: the households (1 = h), the government,.
(} = g) the corporate enterprises (i = ¢) and the non-
corporate entrepreneurs (1 = noc). The coefficients én,g
én,h and 8n,noc have been obtained darectly from the
national accounts tables. an,c \ the corporate
participation, has been obtained , as a residual,
5»

Hence,these coefficients obey:

r
el,h + 8n,g + On,c + Bn,noc = 1.0

Notice that the participation coefficients for households,

4

éen,h and for, government, 6n,g are net of the corporate

profits tax, which is assumed tod be totally "extracted" at

the corporate level, as it appears in the natipnal accounts

tables. Then the composite participation of government in

profits would be given by:

rg k L Lr = rg k L ter (®n,h'# ©n,c + 6n,g) +
¥

m v o e pretant i o ——
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rg k L ty (&n,h + Bn,noc) +

-

rg k L (6n,g — 6n,g ter) e

"The first term in the right hand side indicates the total

tax levied on corporate profits; the second term indicates
that part of the income tax extracted from profits received

by households and non—corporate enterprises; and the third
' 1

term represents~ the net prdperty incame received by the®
government. Notice that the above equation implies that
the _tax base for the corporate"£ax, tcr, is all profjts
other than those going fo non—corporate enterprises, and
that the tax base for the 1nc0me'tax (ty) is, apart from
wages, {which of course da not enter that expression),

praofits received by households ¢ 6n,h rg kK L ) and profits

obtained by non-carparate enterprises ( ©n,noc rg k L ).

.
LS

The simplification of expression (8) results 1in

auxiliary equétxon (3a) definming tr.

}

4 Two Nested Models.

One of the statistical tests which we shall present in

Chapter IX wi1ll consist in obtaining a general model which

will encompass the three main models examinedy the

-neaclassical, the neokeynesian and the neomarxian models.

We shall then test the significance of the variables which,

when assumed equal to zero, or to some other adequate

A
»

value, reduce thais general model back to'one of the main

XY
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models. This procedure can be called "nesting", and we
shall call general madels so built, nested models.

The econométric and statistical characteristics of
"nesting” will be discussed in Chapte} IX. In this ch;pter
we shall simply deduce the algebraic structure of the
nested models. ' (:ﬁ

For - models represented by single linear eguations,
which have so far bee;m the most common in econometric’,
nesting several models is a very simple matter, as far as
the algebra 1is coﬁcerned; ‘though, from the statistical

4
viewpoint, the interpretation off the resulting nested
B ! .

gquation "may not be simple at allﬁ Algebraically in this
case, nesting would consist of building a general linear
equation, having as terms all those appearing in lhe models
péing nested. .

\ For non-linear systems éf equations, such as those we
S are stﬁdying, the procedure'is not, in general, as simple
'anﬁ straightforward, but the general idea should be the
same.

For our case, a thorough examination of‘three main
models ﬁresented abaove by equations (1) to (7c), (7k) or
(7m) , reveals the following characteristics which should be
taken into account for the "nesting“:

First, as noticed many times, the wmodels sharé
equations (1) to (5). Ta arrive at the simplest nested

models possible,\\then, those equations should be left as

they are.
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Secund,n14 a téfm such as:

b3’ Ind{rn)
;‘is,‘addedlto the Kaidorian consumption equ;%ion, the result
is a generai cansumption equation, capable of representing,
neoclassical as well as neokeynesian and neomarxian
cunsumptionlfunctions. This general equation is:
In ¢ = b2 + b3wWw" In{wn + su) + b3r’ In(k rn) + b3 " In{rn)

()

.We can see that if b3° 0, it becomes the neoke?nesian

~
1

equation (&kK). On the other hand, if the parameters b3w’
and b3r’ are restricted to be:
b3w’ / (wn + su) = b3r' 7/ (K ri))

<&

wﬁere the barred values are sample avetrages, the equation
represents, -at the average sample values, the neoclassical
, 4 \ ' - )
consumption function (bc). This result 1is obtained by
indirect inference as follows. . What matters for our
 purste in the consumption functions, as can be seen in
Chapter VI, 1s the structure qf the marginaf pruﬁensities
[ to | cansume. I¥ this strqétﬁre is the same in the
consumétion,'equatién, at a point such as the mean sémﬁle
values;, then, faor our purposes, these two equations are
equiVAIEnt.

Now the neoclassical marginal propensities to cansume
out of wages and out éf prafits c;n be seen to be, b;

L ]
derivation of eguation (6c):

v

dc /3 twn + W) = dc /73 (krn) = (c 7/ yd) b3y (10)
' N

Tpefefore in order for equation (?) to be a rebresentation
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of. the neoclassical equation (6c) it has +to—have a __

structure of marginal propensities to consdme subject to

th®  same restrictions, (10). Taking &erivatives of
equ;tion (?) we obtain: . ¢ o .
.
dc /3 twn +sw = b3w' € / Gan + ) . (11a)
and |
dc /3 tk rn) = b3r- c /€K& rn) X (11b)

- /( \
'Then _equations (11a) . ‘and (11b) have to have restrictians
(lb), which vields: L ‘ ' .

‘b3w’ / (wn + su) = b3r' / (k-rn) a2
Henc% if equation (P is Pestricted by cogditiqﬁ’(IZ) it
represents the neoclassical consumption function.

Consumption w1ill then be representd in our general

model by a function like:

In (€) ='b2" + bIw’ lnLwg (1 — tw) + sul +

h3r® Infkh rg (1 — tr)3 + b3° 1n Lrg (1 — tr}1 (&n)

Equation (4n) is reduced to the neockeynesian consumption

function i¥f b3fis'restricted to he nullj; and it is reduced
‘ ' 0
to the neoclassical .consumption function if b3w’' and b3r’
. : .
are restricted by equation (12) above.

[ 4
A

¢ The third point to notice is that both ! the
neoclasgical and the neckeynesian mpdels close their

equation systems with relations concerning the rate of

A .

. /\
'
.
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growth g as the variable to be explained: equation (7c)

for the neoclassical model, and equation (7k) for the

neokeynesian model. This immediately suqgests that a model

which would have both as particular case could have an

equation of the sort:

]

g bil + bi12 n° + b3’ rn . . (13

’

since Ehis equation 'becpmes the neoclassical conditian
(7c) _if bll1 = R", bi2 =1 and bS° = 0 3 and it becomes the
neckeynesian model (7k) if b12 = O,

But the neomarxian model closes with ; condition, (7m),
which conkains the wage rate as its right hand (explained)
variable. In order to obtain a general moael f::ﬂi»it is

-

necessary én find an equation for the.neomarxian model
which is algebraically equivalent to equation (7m), but
which has as a right hand Qide variable, not the wage rate,
but the rate of growth, g: This equatinnlcould then be
comb*ne& with the neoclassical and the neokeynesian
expressions, to obtain an eqqation representing the effeqss

aof the three models. In order to do this we can make use

¢f the identities (1) and (2); since they provide a link

between wg and g. Rewrite equatipn (2) as follows:

q=wg +k (d+ rg) + q (tx — sur)’ (14)

~ Then, subtract equation .(1) from (14) and reorganize, to

aobtain: P
4 ! !
g=wg/ k +rg + (tx — sur) q/ k -
(c + gc' + bt) /7 k (15)

and replace the neomarxian wage condition (7Zm) in (15) to

4
LS

Y 4
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obtain: rd

g = exp( R° t) (b20 + b22 idls) / [(1 ~ tw) k] +

3 ) 3 ’
S o
rg + (tx — sur) q /7 k - (c + gc + bt) /7 k (14)

o«

This equation is algebrically, and 1ogic-11y, equivalent to

the neomarxian wage .condition (7m), and it has the variable

I

g as its right hand side explained. variable. We can now

combine it with the neoclassical expression (7c) and the:

* w

neokeynesian expression (7k), or equivalently with equation

(13) to ;abfain° the general mude;.— The simplest paossible

combination is, again, linear. It would result in :

g = bil + bl2 n° + b5’ rn +

exp (R’ t) (h20° + b22° idls) / [(1 — tw) k1 +

»

bi3 Irg + (tx — sur) q 7 k — (c + gc + bt) / k ]’(7n.l)

This, is the geﬁeral equation we need, or our "nested"
equation. Observe that for:

b1l = R", bi2 = _1.0, b5’ = b20' = b22' = b13 = 0

1
‘ ~
it is reduced to the neoclassical condition (7c) for:

bl2 = h20° = b22’ = b13 = 0

it is reduced to the neqkeynesiaﬁﬂcandition (7m) and for

3

‘ e
bil = b12 = b5 =0 and bi3 =0

it is reduced to 'the neomarxian nquatién (14), which is

.
>

logicaily equivalent to (7m).

We shall observe, in Chapter IX, that in order %o

L

obtain a symmetric test of the neomarxian model versus a

nasted model it is better not to work with equation (7n.1),

R
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‘ L
) Ay
but rather with .a nested-equation which tpkes wg as its

right side explained variable. "This equation can be

i
obtained by rewriting equation (13) as:

wg.= kg + c + gc + bt - krg - q (tx - sur)

Replacing g by its value in expression (7c) we would obtain

)

An equivalent neoél;ssi:al condition; and replacing it by
its wvalue in “k7k), an "equivalent neokeynesian condition.
Then taking a 1§near combination of these two restatid
conditions and of neomarxian condition (7m) we could obtai;/

our second nested equation as:

. : Y
. .
wg = exp*uvwﬁﬁx(pzo" + b22" idls) / (1 - tw) + :
bil* k + b12° n’ k + bS" k rg (1 - tr) +
b13’ [c +'gc + bt — k rg — q (tx — sur)) (7n.2)

A

Y

Notice that this equation reduces to the original
neomarxian bquation (7m) for b11° = b12’ = bS* = b13’ = O H
to the. neckeynesian equivalent model for b20" = b22" = b12’

¢ O and bi13° = 1,0 ; and to the neoclassical equivalent

&
model for b20" = 22" = o bi1’ = R* and b12° = b’ = 1.0

But we shnll use this second formulation to test only the

} .

neomarxian ﬁédel. The other two models will be tested
using equation (7n.1), to which they reduce directly.

In -um.'u- have 'built two nest7 madels, to be used in
one of tht tests of thc alternative theories examinad, in

Chapter Ix. : The +First, which we shall designate as the

nested-Yrowth model, is given by aquations (1) to (5 plu;'

- L
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(ébn) and (/n.1). The second, which we shall designate as

the nested-wage model, is given by equations (1) to (5,

’

plus (&n) and (7n.2). '

B) The Functional Forms and the Structure of the . Equation

Errors ‘ .

N

IQ section A we presented the specifié functional

1

forms of the different main models, without elaborating on

the reasons for choosing those specific forms. We did not

. .

d&scuss either the structure of the error terms which, in
an econometric modél, a;e part ;F the behavioural equations
and show their random nature. Those two pdints will be
discussed. in this section.. Dur aiﬁd is -to Dbtain an
ecanometric model which is flexible, simpleg'workable aﬁd

efficient.

v

The - behavioural equations are: the production

functian, equation;(S) the margiﬁal productivity equation,

£ ]

,(4), the dovernﬁent budget constraint equation, (35), the

consumption functions ‘equations, (é&c), kok)y and ten), and’ ’
- s A
the final closure equations:

(7c), (7R), (7Tm), (7n.1) and (7n.2).

4

Flexibility considerations influenced the
specification of the production function given by equation
(3) abave. Although some initial work was done with the

. CES productipn'funct;gnj‘gﬁven the nature of the sample, it

v

1 e
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seémed more adequate to allow for at least some variation
in cé;tain characteristics of productign .such as the
elasticity of factor substitution. This fact, as well as
the greater facility £o introduce dummies if adequate, led

to the choice of the translog production thgtion with an

' /
additive logarithmic error. The translog bhas also been

shown in several empirical studies to be a better

ssecification of the production pﬁncegs'than the CES. |
The functional' form of the marginal productivity

‘,;/f equation 4) followed immediately +rom the translog

production function.

Simplicity considerations would have dictated to

+ choose linear forms with additive error terms far the other A\‘
equations, when not overridden . by thearetical
considerations. But ' when the three stage least squares

(3SLS) methad was used to estimate linear or almost linear
equations with additive errors, it was discovered that_the
results were inefficient, uifh some of the eqpatiqns
showing very big standard:. errors 1in most cpefficients.
'This‘ happened even when an attempt to build the most
efficient set of instrumental variaﬂles, as suggested by

Amemiya (}1977), was carried out. The estimations improved

"

somewhat but not (tou much. This lack Bf efficiency was 4
.probably related to the mixed nature od( the sample,
-partially crass—asectional.

In an attempt to reduce heteroscedasticity and \

//,/incr.asq efficiency, the consumption equations and the
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fing} closure équa&ions were given forms linear in the
logarithms of all variables, such as:

ln yi = 1ln bO + ij Iny(3) + Zlnx(k) + 1n u¢i) (18a)

it K -

where the ([y(i), y(j)] are the endogenous variables (or
combinations of endogenous and exogenous variables if they
bpeear in the right bhand. side); the x(k) are exogenous
variabias; and the u(i) are the random errors of the
)
equations. Notice that these are the forms that we
finally caose for the consumption functions.

When the main three madels uére estimatedi with
consumption and final closure equations of this form, the
;tandard errors of the estimatgg decreased rem;rkably;
many coeff}cients that were not s;gnificant for the simple
linear form with additive‘errars; became very significant
now. But the nested models could not be estimated by the
TSP program with those forms. The éigorithm failed’fo
converge as the objective function became too large.

These are common problems with non—-linear regression

procedures, related frequently to the choice of functidnal

-
form (Gallant, 1977). In this case the problem seemed to

be caused by the functiona} form of the final closure
equatiéns in the nested model (7n.1 and 7n.2). It was then
decided to use for all the final closure equations (7C, 7K,
M, 7n.1, and 7n.2) , the other efficient forms which
proved to be' workable in the basic and nested models.

Those were the linear or almost linear forms with

S \
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multipliﬁative errors. That is to say, the neokeynesian
t‘r'uodel was estimated using the following equation,” where
u stands for -a random error variable:
g = b4 + bS [rg (1 - tr)1} u (19a)
;r equivaieﬁtly,
ln g = 1In [b&4 + bS rg (1 - tr)]1 + In u ‘ - (19b)
The neomarxian model with:
wg = [exp(R° t) (b20 + 622 idls) /7 (1 — tw) 1 u . (20a)
or equivaiently, ’

In(wg) = 1nC(b20 + b22 idls) / (1 — tw)]l + R" t + 1ln u

(20b)
the qeoclassical model, using'w
g = (R" + 1) u ‘ b ‘ (21a)
or eguivalently,
In g = 1n(R" + 1) + In(w) o 121ib)
and the nested models, in the same way, ‘usiﬁg

3

multiplicative random errors for equations (7n.1) and
(7n.2). . A

Using these fD}ms for the final eduations (7c), (7k),
(7m) , (7n.1).aqy (7n.2): the linear in logarkﬁhs farms 46}
the consumption equations (4c), (&kY and (pn); the translog
forms for ‘the ‘productton function, equation (3), and the
related marginal productivity equation (4); finally, using
an additive‘ errar for the budget cdnstraint, equatian (5)-
all the models; estimated by Three Stage Least Squares

<35L8), showed efficient results, and the nan linear

estimation process was rapidly convergent. As mentiaoned,




,B) The Data and the Long Term

by Kravis et al. (1979). see appendix 1 of this‘chapter:

A 256

many  other forms were either intractable or very
inef%icient (had very high standard errors).

Some regresiong with dummy variables in the production
function were cérried out in order to try to capture better
the intercountry variation, but were finally abandnngd, as
fhey did ‘nutl praduce results too different from the
regressions without dummies. We shbuld stress that all

relevant variables are in per capita (or rather, per \)

_worker) terms, and this also captures the intercountry)

variation.

As mentioned; the data used if the estimation of the o
. 1 . ‘ .

econometric models appear 1n Table 1. Notice that they are

-~

either ratios, or guantities expressed in constant 1975

" dollars per adjusted warker; that is quantities coarrected

to take account of inflation, of differences in purchasing
power parityA among couﬁtries (1), and of the hours worked

per year by workews.

)I‘
J

. The origiﬁéi éémﬁle\ consisted of 143 observations,
. S
(1) For this we calculdted indices based on the study
. \ ‘

[

PRPICTTR SIS0 EE SRR



‘h ‘ . .
) {

pooling 13 years, 19465 to 1977, anq 11 developed countries:
Canada, Denmark, France, TGermany, lreland, Italy, Japan,
Norway, Sweden, the lUnited States, and the United Kingdom.:

We have chosen to focus thié étudy on the effects of
taxatipn in the lopb term; tﬁét is, a period of time long
enough. K for economic phenomena to be épprbximated by grbwth
models as those presented here. ance our aim ;5 then to
capture essentially the long term effects which the models
are * supéosed to rgbresent, itlis impo}tant that we try to

smooth out the’ very short term and non-stationary

components of the time series elements 1n our sample. >Ia

use a hydraulic analogy, we have to try to eliminate from
our data the turbulence effects, so that we will bhe able to

measure adequately the effects of the steady state paths.
]

We have attempted this "gmbothing out" of short term
phenomena by grouping the yearly obéervations. We have
éhen taken three vear simplé {not moving) avérages in our
dﬁiginal sample for each of the country. time series. We
have 1n this way obtained four groups of three year simple

évéraées for each country. The total number of

i

observations to which the modeLé are applied is in this way
. & .

reduced to 44 for the 11 couhtries (1). This procedure is

«

equivalent to. taking the time interval as equivalent to

three years rather than one. ' Since it leads to the loss

e e S . it ot ot Bt ke e e i (ki b e S e

- [
(1) The four average véi'bs‘of the time variable t in

each country would then be: 2, 5, 8, and.11. ¥ 4
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of some variability in the observations, it causes same

inefficiency in the estimation. In spite of this, the

point estimates that we obtained had high t values and

looked, in general, reasonable (1).

Simulations made by econometric models of-developed

countries, show that a great part of the final impact (the
long term "multiplier") of a disturbance, such as a change

in an exogenous variable (i.e. a tax), will have been

-

obtained within the first three years. Hence a model, like
»

those here, estiﬁated on three vyear periods and across,

countries would capture essentially long term effects.
This fact is also consistent with our use of the net
of tax income, yd = wn + k rn + su, as a measure of the

permgnent income of households, yp, for the neoclassical
~

model, and with ‘the theoretical . justification for this

procedure which was presented in Chapter V.
A ]

b4

D) Same Words on Identification

Originally, the ideqti{icatioﬁ prob}em arose ocut of

v

L ———— o et i e

* S——

et e e e i e e e e

(1) Friedman and Schwartz (see Meyer 1982, p.1531.)

»
¢

have smoothed out the t?ade,cycle using a procedure which
is somewhat similar. 6o is the procedure used by Morishima
and Saito (1972a), who, estimated a long term econometric

model of the american economy using, as time interval,

periods of five ypars rather than one. . . B

\
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the consideration of madels linear in the variables and in
the parameters; it deals with the condiiions necessary or
sufficient to obtain a one to one carrespaondence between
the reéuced form cueffici;;ts and the structural
coefficients in a model. The brublem appears here because
in the_‘ynrestricted general linear model, this one-to—-one
correspondence does not exist; it 1is not possible to
obtain a upique " transformation relating the reduced form
ccef#151ents to the structural coefficients. Hence the
latter have to be further restricted through ;xclusions,
equality relations and others, 1n order that it be finally
possible go obtain a unique relation. A very general
;ormulation of this traditional attack has been given by
F. Fisher (1946) and'L. Qegge (1965). Their farmulations
follow the traditional lines of reasoning, *but widen the
approach to include, 11n Fisher's work, models with
equétioms naon-li1near in the variables and with linear”
parameter restrictions; and 1n Wegge's work, linear models

with non-linear res?;}ctions.

A se&ond, more recent, line of attack, applied’

esbec1ally 1in non—-linear models with well defined
statistical distributions of their random variables, poses
a different question: whether tﬁe parameter vector alpha
eéfining a probability distribution f(y, alpha) {ornthe
k;ector valued random variable y is unique. If alpha is
unique then it is said to be identified. T. Rothenberg

(1971) ‘has shown that a necessary and sufficient 'condition

PR
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tor the, identification so defined is that the information
matrix of /the model be non—-singular, i.e., have a rank
equal to the number of components of alpha (say m). If the
parameter has Eestrictions,' the condition 1is that the
information matrix augmented with the Jacobian matrix of
the restrictions have rank m.

As can be seen, th;s second approach requires the
specification of the distribution function pf the random
variable vy. Once this function is defined, the condition
of identification would be fﬁlfilled if the likelihood
function presented a unique global maximum, (or, f;r local
identification, a local maximum. (see Rothenberg (1971) p.
584). In our case, we have not specified the distribution

4
function of the errars in the models of section A since we
have estimated them by three stage least squares (3SLS).

But uéxng 3SLS estimation implies considering that the
distribution functhﬁ is completely described by its figst
and second moments (¥.e. by the parameters to be estimated
and ‘the “structural error’'s covarience matrix). Hen&e, in
this case also, the exiséence‘o{ a locally unique solution
1mplies 1dentification -(at least locally).

The first approach, the traditional one, 1s less

compelling in models non-linear in theilr variables and'

parameters, lile those here studied. The problem can again

be defined in wvery general terms as the analysis of the

wniqueness of a (possibly) non—linear transformation from a

vector of reduéed form coefficients to a vector of

N rem e o w ere—————— o Aa
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structural coefficients with k restrictions. But this

approach is not very practical,.

Fisher ‘s (1964) methods, on the other hand, combined
with Wegge‘'s (1965) can be applied with advantage tao the
models examined, to verify at leagt order conditions for
identéific;tion. We shall do this in what follows. T

The models in section A are not linear in the

.

parameters. The production function'(equation 3) and the

neaclassical natural rate of growth (equation 7.C) contain

© non linearities in the parameters. Expanding the

’roduction function and fntruducing the following

»

coefficients:

b30 = b1l R’ o (22a)
. b31 = a2 R" . . ' &(22b)

. b32E a2 R'Z o L e
R" = exp(R*) - 1 (22d)

the models can be written as linear in the new set of

parameters but subject to the additional four non-linear;

- restrictions (22). Wegge (1965) has studied the

identification of madels linear in the variables subject to
non-linear restrictions, whereas Fisher (1963) Bas studied
the identi;ications of models -non-linear in the variables
subject to linear restrictions. The problem posed by the
equations in section A 'can be splved by combining these two

approaches.

The first step is to write the by now linsar—-in-the-

parameters models, following Fisher, in the general form:

)

-~ '



A gi{x) = U .
Where A 1is the matrix of parameters, x is a vector of N
basic variables (of which M lare endogenous), gi{x) is a
vector of endogeﬁnus functions (those containing at leasg
one endogenous - variable) and exogenous - -functions of the
basic variables, U is a vecto? of zerqs @& errors. The
vector q(x) 1is the following iur.ihe neocl assical case,

with all the endogenous functions first, and taking tr as

exogenous (eliminating identity S—A)‘ .o

fg(x)]" = { q, €, gc, k (d + g}, g (1 — tx + - 'sur), wg,
k(d + rg), In'q, In k, (In K2, (In k) t,
\' (d + rg)'k / [q(l - tx + sur)l, wg tw, g tx,
. ‘~ k rg, [tr - 0g,n (1 - tcr)l, sur q,

lnfwg (1-tw) + su + k rg (1- tr)3, 1, bt, t,

t=, adS,Jgas, su, 1 > b

A total of 26 components, 18 epdogenous and 8 exogenous

. functions. The neo-keynesian model would replace the two
underlined companents by the folleowing three:

infwg (1-tw) + sul,, Inlk rg (1 - tr)1, 1Inlrg (1 - tr) 1

. and the neomarxian by: . !
' ’

Inlwg (1-tw) + sul, 1nCk rg (1 — tF)1, idls 7 (1 - tw)
In' the nenkeynesién case, there would be 20 endogencu' ahd
L

7 exogenous functions, and in the neomarxian case, 19

endogenous and 8 exogenous functions.

. For eguation i which can be written A * q(ifl,

_Fisher ‘s identification crateriony for linear restrictions
. . \

A
e
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) a
—~ i - s . !

of the type At 6 = lambda is:

" rank (A*@) = M= ' S

where A* is a M* x M* matrix obtained by augméting A

2t

with a series of vectors h*:‘

]
>

A.

hno—’n ' ' . I

a“&hﬂu | :

\

and M~ i's the number of basic endogenous variables in q(x)

-

" plus the number of h% vectors.

v .

The vectors h have to be added to;A, contrary to the
linear Tdase‘ of identification, because, in tpn non-linear
in the~ variables case, it is possible that non-linear
cnﬁbinaéions of the disturbances : ﬁ#oduce linear
functions of‘fh; eleme&ts q% indeﬁcndant of those already
contained in the matrix A. |

Fisher has shown that those vectors h would satisfy

the relation hR’ (x)=0 { Jhare @°(x) im the Jacobian matrix

- of q®&) (where the rows cprrespdnd to elements of q(x) and

.

the columns to elements of x) (That is Q°(x)= qQi(x)/ x)s

A

Using the above relation we examined the composition of the
¢ -

h vectu&n;th-y were null  for the three models analysnd;

13
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Hence we obtain:

A* = A and M* =M . o

'On  the other hand, MWegge’'s analysis of non-linear and

3

.

N

craoss—equation restrictions of the form: N

d(aij)=0 3
permits to replace the matrices & by the Jé&gbian matrix
of. the &, J(&), to obtain the identification criterion.
applied to the overall system:

Rank (A J(&)) = (:I#: .

or 1n the present case,

&
- ’
L ¥ i cn kORI Sy B h o -
»

Rank (AJ(d)) =M=

o

whefa M is the number of "basic” endogenous variables in

1
.

the system. Wegge's criterion for those equations i with ,(/)
x . .

no cross restrictions, reduces to: :

Rank (A J (&)) =M \ N

or Rank (A J (&)) =M

ol -

t

in the present case.

With' these preliminaries we can pass to the analysis

a
-

of -the models in section A. We shall only deal here with

R e MRS et s sn

order \japditions, that is to say, those obtained by

-

counting restictions. : The order conditions are:

Rank (J (&)) > M L R

and Rank (J (&) > M -3

The restrictions are. of several types: ,exclusion
restrictions = ER{ non-—linear réstrictions NLR, normali{inq'
X N

restrictions, NOR, and thq\possible other restrictions OR,

such as cross—equation or restictions giving unit, values to



"
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' some coeff{cients. What ghe order conditions say is that:
"ER 4+ NLR + NOR + OR is greater or equal than M for any

- equation ar greater or equal” than ﬂz' for the system

overall. For the ith equation, the exclusion restrictions’

are :éhual to the ;otal'number "No" of functions in the .

/ .
‘vector g(x) minus the number of parameters NPi in that -

" [}

equation: { C s

ERi =No-NPi

.

Hence, the order conditions can be’ written, for

R .
equation i1 as?
[ - ‘
No - NPi + NILRi + NORi + ORi > (or =) M .

NPi < (or =) No — M + NLRi + NORi + ORi '

For thé system as a uﬁule, the exclusion restrictions
~~ ' .
ER are: k '

'ER = M No - NP )
hence the order conﬁitioné become: -
NP’<, Cor =) M No “®M2 + NLR '+ NOR + OR
Let us now examihe‘the neaclassical system as a whole.
. ]

The number of endogeﬁqué variables M is 7, the number of

P

RIS By, A TN T

e

L e 3 b s 8

i

*/_funct,ons in gi{x) is‘?e, the non-linear restrictions are 4

-
F
- ¥

) A" for th préductiun functjon and one for the natural rate of

i* L. growth: total: S. The normalization restrictions are one

vp .

par equation, to total 7. The other éestrictions Are Gross-
. ) equation restrictionsy; there are three, equaliziné some of .

the ,coeféicients of- the production Hunction and the

-

marqfnal productivity equatiaons, plus another relating tQ-,.

rates of growth R’ .in the prbduction funétipn and the

\ .

.
L
s,
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» -
natural rate of growth equation; a total of 4 cross
equation restrictions, plus 14 res?rictio@s q;ving

coefficients a unitary value, total other restrictions: 18.

Hence _
NLR +NOR + DR’= 4 + 7 +l 18 = 29 .
and
NPc < 7(26 — 7) + 29 = 162

Hence the total number of parameters in the neoclassical

model should be less than 162. In fact there are only 7 in

hthe model. The model 1s amply over;denti#xed.' Saimilar

*

. analyses for the neokeynesi@n model and‘the neomarxian

.

models vyield respectively 7(27 - 7) + 28 = 168 and 7(27 -
7) + 29 = lbﬁ, max1mum wumber of parameters for
identification. They are also amply overidentified.

A simlar éna}ysis can be done for each equation 1n

the system, to test yhether it 1s identified or naot. Take

for example the praduction‘function which has the greatest

+

. humber, ‘ pafameters§ in the model; a total of 7: a0, al,

" M=7, NOR=1,

"

),"b31( a2 R*), b32(.a2 R'2), and R'. No is

'Etill 26 for/the neoclassical model and 27 for the others,

. *

NLR=37y ‘OR would refer to the cross eqguation

restrictions, which are 3 (3 éoefjicient;sin the production

function are equal tp three coefficients in the marginal
LY

productivity equation). That would’ give a maximum of

<
parameters of: !
+ .

NP ¢ (26 or 27) - 7 + 3 + 1 + DR

v

or FP < (23 or 24) + OR

W B

it it snbt e ke o au
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.

'NP < 24 or 25

. Bince that equation has only 7 coefficients, it is

»

overidentified. Notice that, if all restictions but the

normalization ones are ignored, a necessary condition for
7
the identification of any equation is: ) -

NP < (26 or 27) - 7 + 1
\ b=
or NP < 20 (NC madel) or 19 (NK or NM models)

o

Since no equatién has more than 7 copfficients it can be

conciuded that they are all. overidentified.

- - U L]

£) The Estimation Methods and Results

.
A,
‘

As mentioned, the estimation method finally chosen was

-

the three stage least squares, procédu?e for non-linear '’

models, proposed by Hausman (1974, 1973) Jorgenson and

Laffont ' (1974) and others (see Bernd, Hall and Haussman,
1974) rand studied by Amemiya (1977).. This procedure is a

minimum distange method‘(éee Malinvaud, 1980), which uses

*

4nstrumental variables and consistent estimates of the

variance, cqyariance matrix of the errors of the structural

-~

I

equatians (1). .
! ' .
The procedure takes account of all the restrictions

\

across equifiuns and within equatidhs in the system. }t is

o e e, S i o o S Bl A Sk e S S S St i . B S D S i T i o

.(i) For a pore detailed description, refer to the

s

.authors quoted.
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‘ ‘ ~ CH VIl :
' TRBLE 2 ‘

RESULTS OF THE ESTIMATION OF THE BASIC AND HYBRID MODELS BY THE

35LS ' PROCEDURE

- ’ Model

SSRis) - 1.8843,.1298 1.7651,.1201
SER (#) .2049,.0543 .2014, @522 .2032,.0%34
Cons. funct. . ,
b2 . -.3154 . 2057 . 28657
- (.24659) . (.3092) {.3092}
b3y 9774
(.0809) ad -
b3w —_— « 7900 « 7900
) —_ {.0441) (. 0841
b3r - « 1436 18638
— (.0930? (. 0930)
b3 -.0658 - -
(.0514) - -
R squared <9668 9616 « 9618
SSR <1421 \ .1877 . 1877
SER . 0607, <0433 « 06353
Nat rate of S
unempl.
R squared B -.46511
8SR 8.5256
SER . 4402
Animal ¢pirits
ba . - . 0233 -—
-~ (. 0023) ' -
bS « — * . 2148 , -
— (.020%3) 4 —
R squared > 4239
SSR- . 1.942
SER .2100
Wage equat, .
b20 ' v -— " .03469
. " e (. 0014)
b22 o - -. 00007
il - &% 00012)
R nquared Ty > : « 2933
' 8SR ' > ' 3.081%9
GER ' « 3837

Neocl assica) Neokeynes: an Neowmarxian
Equation -
\ Prod. func. axnd Marg. prod . '
- b0 -1.7288 ) -1.6275 ~1.6889
« .09&7) . € .0999) t .§932)
bl « 2802 «2705 . 2737
t .0924) t 08355 ¢ .o8g1)
a2 ~. 0757 ~-.0882 -.0827
4 t.0452) (.0840) (. 0448)
R’ . 0534 . 0277 . 0420 v
{.0012) ‘.o118) ¢.0059)
R squared(s) 6851, .2447 «7017,.3029 4964 ,.2776

1.81869,.1253

W
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TABLE 2 : : I
_ RESULTS OF THE ESTIMATION DF THE BASIC AND HYBRID MODELS BY THE
35LS PROCEDURE

Hodel
R . Hybrid Hybrid ° Hybrid
Neoclassical Neokeynesi an- Neomarxian
Equation
Prod. func. and Marg. prod. '
bo -1.7288 ~1.8275 -1, 46836
{ .0968) ¢ 0999 (. 0935)
bl - 2802 « 2705 L+ 2727
. « .0934) ( .083%) <.0884)
a2 -. 0757 -.0882 -.0826,
(« .04352) (.0440) (.0448)
R® . 0334 .0277 .0410
% ¢ .0012) (.o118) ~ 1.0039)
R squared(s) . 6038 ,.2867 .7017,.3029 .4971,.2759
SSR{#) 1.8644,.1298 1.76831,.1200 1.68125,.1247
SER(s) . 2049,.0543 .2014,.0522 .2029,.0532
Cons. funct.
b2 . 1891 -.3154 -.3154
¢ .3092) (.26460) {.2640)
b3y -_ « 9774 <9774
. - €.0809) (.0809)
b3w <7171 — -
( .0461) — -
b3r ‘ « 2346 — -
( .0930) . —_ -
b3 - -.06358 -.0658
- .oy (.0513)
R squared - 94654 . 9648 . 9668
SSR . 1492 .1621 . 1621
SER . 0620 . 0607 . 04607
Nat rate of -
unempl.
R squared -.43511
SSR 8.352335
SER . 4401
Animal spirits ‘
b4 — . 0254 ——
-— (.0024) -
b3 - w2149 -
— t.0207) o
R squared . 4239
SSR . 1.9422
SER «2100
Wage equat.
b20 . - — . 0354
- . . - . t.0016)
b22(xa) - ;- «772E-3
* — - t.o0018)
R squared | . ' <3231
SSR 3.3896
SER . « 3564
. ' .
1 ' * \ R .
v w A
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Equation

CH VI1
. TABLE 2

V-

'RESULTS OF THE ESTIMATION OF THE
3SLS PROCEDURE

]
Nested
growth

Prod. func. and Marg. prod.’

boO

L3

g

a2
R

R squared(#}
SSR

SER

Cons. funct,
b2

.

bB3In
b3r
b3
R squared
SSR
SER

Nexted Equation
b1l

b12 \14

b3

b20

b22 .
b13
R squared

SSR :
SER

qucrnméht doficit
R squared
1 .

s .
\

-1.6389
t .1003)
.2704
¢ .0845)
-.0873
€ .0842)
.0303
¢ .0116)
.7015,.29d1
1.7864,.1209
.2015,.05242

. 1886

« .3208)
.7164

¢ .1031)
. 2351

¢ .1224)
-.0364

t .0739)

. 0290
{.0041)
-. 04435

t .0918)

«21748

( .0363)
. 000769
t. 00040%)
~.000103
{.000029)

.03086
t.0148)

7228
1.4433

. 1803

o

{e)The ¢irst figure 