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This thesis is concerned with the influence of the theoretical

P

framework on the study of actual économic issues. The primary obj ective

is to see which, if any,‘of three alternative theoretical models best

~

summarizes the actual working of a capitalist economy. The secondary

' *

objective is to draw some conclusions?about the economic influence of

the phenomenon which is studied, in this case a state old-age pension

o~

- scheme. -

.Three alternative long-run, steady-state models of a state old-age:

1 . .

pension scheme in a capitalist economy are built incorporating neo—

-

classical, neo-Keynesian and neo-Marxian assumptions respectively. In

.I ' M - -
each case, the iﬁlpli"cations for growth and for distribution in the long
run are st(xdied. ’ . s

The models are tested in terms of their predictions on the relation-

ship between a state old-age pension scheme an% the saving .ratio using an
international, cross-section sample of western, industrialized countries.

X .
Saving functions incorporating neoclassical, neo-Keynesian and neo-Marxian

-

assumptions are estimated and the results evaluated individually ohfi both

statistical and economic criteria. The econsmetric models awe further

.

_tested againsf each other using . the Dav!dson—MacKinnon "J test" (joint .

®
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' ’
On the basis of the fests performed,. the negat?.ve relationship

+

betweeh the size of a state pension scheme and the saving ratio predi'cted”

. ¢ - '

"'by neoclassical theory is reje_c:t:g—:& by the evidence, "though it is not

po’s‘éfble to say wl:xether this relationship is negative.or simply non-
existent. It iq concludéd that the neocla\ssic_al model must bé,rejec;ed '
on economic' ground® but ’that the test pérformed i.s not powerful enough

. to discriminate between the neo~Keynesian and.neo-Marxian mo'.:lels. ‘Some

. patte;:ns do ‘emerge from the study, however, and thedir implications for

further redearch are discussed. ' e -
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intellectually by most economists, it is often lost’ in‘the interpreta- .

. . g . , . P
, - PREFACE ) : .
g I " e - - \‘\
This thesis vas motivated : dissatisfaction with. che'way in

which the theoretical £ramevork is’chosen for studies of applied econom-~’
. )

fcs. I have sensed {and I am no doubt' not alone in this) that the sen~ -
sitivity of the results of applied econoz'nic studies to the theoretical

framework in which they are set means that a reade¥ can never as
- * ' kY

confident of the significance of the-results as the writer"'a_appears to

be in bresehting them. While this contingency is no doubt‘:i;nderstood 7

tion. More serious is the fatt that the non—proféssional reader--jour-

\ . DU

nalists, ppliticians, civil servants and even researchers in other dis-
. v ' ’

cipln:.'nes--will‘ not normally have the background in economics to e ailuate

«N

the conclusions.
' N .
The problem is not so much that the ?eqder is not aware that con-

clusions follow from assumptions but rather that he does not know what
alternatives there are -and what differences their use would imply. In,

this thesis I try to £111 that gap, first by showing what the use of

three dmportant altérnative m{de;s of a.capitalist economy :meiies

. . - * ™
_qualitatively for the study of an dctual economic phenomenon (in this

case, a state oldrage pension scheme), and secondly by making an empirical "
test of the models so as to provide some evidence as to which model is
most appropriate for use as a framework. While strong conclusions to the

second objective are dépendent (as always) on the data used and the ih-
. ) - ‘

evitable assumptions made, it will be sufficient if this thesis can shed

‘, T, ) o ix . - h o

b



T ———t

© A

. loose an illusion as ﬂ'change' it, By "illusion" is meant that internal view . :

.of the world which we, as ~i_.ndi\fid\‘1als and as economists, have about alhat o

. certain ‘definitions of basic agents,” assumptions about thelr behaviour,

\
’
3

.
.
-
o P T nkE

!
T RO

_ CHAPTER 1

' Y N4 e . : e ' % . - -
o » * INTRODUCTION C o
o b Background | . . .

It is said that with age comes disillusion; but we do not so much

. mbhe - an

1 \

¢

S T

we cannot experience directly. It :is "illusion" only in the sense that

“ ’ ’ ' . ~
we cannot confirm the vision in its entirety~-we do not have the time : ‘
. ! -

nor the ability. But that does not make such a view any the less neces- &
L * '

] Py
P 1

sary: we cannot act in the world without some summary view, or model,

«of it because we need a way of organizing and making sense of experience.

-, o

Yetﬁ while we need this world-view to interpret facts,. it must ultimately

adapﬁ to. them.

In what follows we use the terms model" "theory"; (an$ to a lesser

extent) "hypothesis", and "paradigm' interchangeably t'o refer to that
4

“«

unifying intellectual construct which serves as a framework for the study ¢
‘ Y ' v -

of posik:i‘ve (as oi)posed to normative) phenomena in economics. In this

a

‘thesis, we arejconcerned with alternative theories or models of the y .
same rea world‘phehometia. Thus, in economics, one theory incorporates o

»

‘as well as descriptions of the basic structure of the entire system. An -

, .
~ . o , . . v .
:

alternative theory identifies different agents, looks for different forms

of basic'behavi’our and puts the pieces together differently. (Althouglb'l“ 4
. ' ' , F
the distinction will not always be observed, in what follows we ) {
¢ . Lo s Lo %

¢ 1 C / é

]

X

J
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will use the term '"theory" to refer to a unifying framework at a rela-

[

: . .
t?f'“ely abstract and general level and the term "model" when we wish to

© 0

emphasize fhe particular and concrete form of theory. A "modell, then,

{
will often %/i;}d its expression mathematically.)

r

5 L8
In the realm of intellectual history the}ta( eclipse of a uni-

L}

fylng tht,pry is a ‘rare phenomenon. A framework theory becon;es establish-

a -

ed only after it has demonstrated the abilsety to explain a wide variety
of apparently un connected activities. If the theory is fundamentally
unsound, thls will become evident only very slowly, as a body of con-

F4

\

tradictory evidence z‘a’ccumulates,. Though the skirmishing is often over

' points of apparent logical contradiction the real failure of a unifying’

theory is ‘finall its inability( to explaln reality A bad ttéory is
b &,7

bad because it does not deal with the world as it is.
_ Every theéry idealizes the world to some extent. This is a nec-

essary part ,pf the abstractior; and simplificatidn that allows us to
. T . e

eneralize. Since irtellectuals are often much better at dealing with
g : !

~

o

ideas t'hanﬂtﬁey are at dealing with facts, their f§cinetion with the

. . . ,
constructs oftep mea$s that these ideal etrugxres tend to take on lives

of their .own and develop independently of oux’knowledge of the ‘real

o

’

wor1d. W‘hi.Le this explains how theories have the permanence that they -

©

do, it also shows wh}; they become overly rigid dnd lose tquch with

.

o, -
reality. . ;

y
"
'

Systematic re-evaluation of its intellectual foun&ations"agains;t
. P . / o~
reality is,.sin pringdple, -a central tenet of every scientific discipline,

Ve

but in practice the process is somewhat different. * Phenomena‘whikeh_ are

.

‘not easily accounted for by the recefved theory lead usually to patching

‘and adaptation rather than to radical revision. It takes more than a
) 4

-

[

. * ’ .
.
s
e . \
. .

a

-
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few isolated incomsistencies to bring an entire unifying theory into
question, such is the resilience of the received theory. ‘

To most researchers an isolated example of imconsistency between

Il
-

theory and fact is eithe explained away as a failure of the method or

»

Yeads to & minor revisipn of the theory; for a few, however, it will be -
the gccasion for a fundgmental re-evaluation of the entire intellectual

structure of the discipline. This is why in every discipline thef; are
always some‘dissidents~who expliciély reject the ort?oéox hypotheéis \
and advance alternatlves of their OWp For the most part4such cé&tical
&
*éctlvity results id a Ztrengtheniﬂé oﬁ the recelvéd theory; occasionally '

t
‘it leads to a new»paradigm.

In the ,study of economics today thére is, in spme qparﬁérs, dis-
< ! 14
satisfaction withsthe received theory, the neoclassical model of economic

activity. ‘Agtacks on the neoclassical model are not new; Keynes's Getleral

. ~

Theory marked a very successful one almost fifty years ago. ‘However, &
in the twenty-five years which followed fts puplication,fhe breach was,?

i&\theminds of most economists, successfully;repaifed. More recently,

Sy . .
1y i 0

however, events have suggested that-the synthesis was less successful

-

. than it first' appeared. For some economists this has meant a return to

"3, .
\

the "classical" neoclassical (i.e., pre-Keynes) model,l a complete purge

. 1}

s ‘lTerminelogy can be confusing. In this thesis the term "neoclassical"
refers to a model of macroecongmic behaviour character¥zed by autonomous,
utility maximizing economic agents and a. .full-employment equilibrium.

Thfs is what,Keynes referred to as the "elassical" model (1936 p. 3 £ff.).

In our te f;ology "elassical” refers to models which find their .roots in
the 'work of@Ricardo and concentrate on class and the dlstributlon of power
in their explanation of economic reality. In this typology, the peo-
Keynesion and "neo-Marxian'" models are both classical'. .

! +
. ¢ .
" .
. . >, e
. . -,
) —_— .
‘ .

-

2y

v
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of the Keynesian heresy. While personalities should be associated with
intellectual movements with cautiow, it is hard to avoid the name of
Milton Friedman in this connection. The:true.'{neoclassital" model- which

his work epitomizes emphasizes ap economic sysé\emr—zcomposed of autonomous,

[?
. A}

rationaliy—calculatihg, utility-maximizing 'indiviguals, no one bf whom

(save perhaps the state)A can éignificanEly impose its .willr‘OI‘l' the system,

N The lon.g-r;x'l e:quilibrium towards which such an économj; tends is charac-
t‘e'rized by"fall employment' o'f all resources, in which possibilities meet
preferences,thi‘ough the medium of the price' system. This iz the neo-

* classical description of's capifalist economy.

Such a return‘ to the ofthqdox! model has tot satisfied, all economists,
however:, and 'the challenge to the neoclassicai model has been: renewed,
this ’&me on more than one front. It is again the appropriateness' of tﬁé
theorsr in-gxplaining real-life phenomené which motivates the challengers.

.- :
One set of critics -speak with the mantle of Keynes. These neo-

8 .
. Key nesiansl emphasize the revolutionary message of the General Theory
- .

and a'rgue that neoclassical theory has drained economics of its power

to deal with real-world problems. These critics have maintained that

| however logical neoclassical theory may be, it is not a valid repreéen—
. h N -

tation?of a 'capitalist economy. Kaldor (1966, p. 295), for example,

‘

speaks of "the intellectual sterility engendered by the methods of neo-
classical economics". These writers argye that class and expectations, *

(esptz’cially e§pect§tions of capitalists) are more useful tools in economic
v . P v e .
analysis than notions of perfect markets and utility maximization.
1 : .o
pred
l..Toan Robins8¢ and Nicholas Kaldor are the best known representa-
tives' of this group.\ See the survey by Eichner and Kregel (1975)x

4 P
»

- ¢
.
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These proponents of a neo-Keynesian theory are not alone in their
- . ‘ e S
criticism of the neoclassical orthodoxy. The neo-Marxian tradition, which -

/fin'ds its rodts in the writings of Marx, has existed for more than one .

J

hundred years as an intellectual underground in the English—épeaking .
world; 'yet its positive, as opposed to jits ideological aépecfs, have

o ’, . -
only/recently begun to be recognized. This' model shares with the neo-

N
A . )
Keynesian model an emphasis on class but unlike the latter sees the con-

tinuing struggle between tapital and labour over the level of real wage,

_rather than the expectations of capitalists, as a fundamental construct S

of econgmic analysis. . v

¥

- N A/
These three theories and thei&r differences are the raw material

for this thesis., 'In the Section which follows we will spell out our

objectives. .

Objectives of the Thesis ‘

"

{
This thesig-has two ‘objectives. The first, and primary one, is

to examine the question ??which, if any, of the *three models described

above--the neoclassical, neo-Keynesian, and neo-Marxian--providéds the

best tool for analyzing actual economic issues. r It is both a theoretical
and ‘.empiriéal exeré:\[se in that the three godels will,be developed in a
particulalr aspect and the predictions tested agéinst régl-world data.
The testing will,bé done in a framework of statistical model selection

in order that we can use the results to make inferences about the

[y

underlying models. ) .

The second objective is to study the economic effect of state old-gge
pension schemes. This is not a separate project but rather a 'joint
product of the first., The particdlar economic phenomenon that we will

-

use for the study of model selection is the relationship between

/

#* ¥
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-inappropriate to suggest that our results, no matter how clear they may

(32

\

- . R » w4
state pension .schemes and saving. The results of these tests should
b 5 . 4 ’

[ . N ( . .
allow us to draw gonclusions about the economic effect of state pension

schemes and' saving, a matter which i# of considerable importance for

" .
pd
economic policy. o

N

» A caveat is in order. The method we use builds on the particular,

. in this case on the- theoretical influence of state pension schemes on

\distrj‘.but:iozg, érov':th and éa:ving. While our conclusions will b; based

(¥
v

- on 't‘he. results of empi.rical tests of these three ‘theories_, it would be

N

¢

% ) , 4 : , .
seem, can conclusively answer the larger question. This is not simply

a" question of modesty but rather an\ acknovledgement that there are, in

.
-

< any single work in economics, too ma}iy assumptions, too many gaps and

too few hard facts to justify using the results to turn the intellectual

wc;rld‘on its ear.

We make no claims to be able to settle a question as significant
as this one. Thenprobllem of what is the appropriate framework theory
in econsmics has ‘a history as old as the subject itgca'lf‘, and while one
view i‘s ascendent now, it was ﬁot thats way once and may not be again--.
all this is ciuite apart from anything that might be contributed here.
This study will be‘*a success if we can in sc'ame way clarify the issues
and marshall some evidence in favour of one or another of these. three
(or evén éome“yet-to—be—identified) a]:ternati;.re models of a capitalist

economy. To expect more would show too little respect for the limita-

tions of the discipliﬁe.
\
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In the next section we provide a definition and institutional
description of state old-age pension schemes. In the concluding section

of this chapter we give an outline of the thesis.

Y

. State Pension Schemes -

. |
The state has always taken some responsibility for organizing the

gupport of those unable to provide for themselves. In ‘the last éehtilry
and a half this has ir;creasingly‘ meant 'support‘.- for the dged. %t is not
,.hard to see why. During this period,medical advances, in particular

stricter.public health standards, led to a marked increase in life ex-
pectancy. At the.same,tim‘e as: people began to look forward to, aalong'e'r
.l;l.fe spa‘n, changes J':n the labgur m;rket made it incfeasingly difficult
to work for wages beyond the age ‘of‘sixty-five”. Moreove;', with the

fr¥gmentation’ of the extended family, peopie could no longer \depend on

‘their children for support in old age. Making provision for one's own

‘old age by saving has always been the mark of financial, if not moral,

_zpi‘udence, but in practice it is a standard that relatively few people

.

N\
have been able to attain. Widespread poverty among the aged has had a

persistence that is a constant reminder of the unfulfilled promises of

inci‘easing productivity. As industrialization has p_rocéeded ‘it has be-..

come clear that maldistribution is a continuing problem, one that can-

2
[

not be solved by s'imply increasing averag;a output. Degpite what the
S

theorists have advocated, events have often led spontdneously to a

| 1



S Al

SR TR

S

PR Ay

&

8

.

-~ i P * -
The keystone to a system of state organized support for the aged .
N y, ' v ] . .
has, in most countries, been some form of contributory pension which
4 < N

v

we will call a state old-age pension scheme or, in short, a state pen—

i

sion scheme. In one sense, state pension schemes are similar to private

, '

pension plans. ‘A worker makes contributions to the scheme-'-—usual;l.y\
v [
tched by his employer--based on employment earnings’.l ‘Having cont\:i-—

. i)
\

buted for some minimum qualifying period, a vorker is entitled to a
. [

pension related in some specified manner to contributions made for th

~
v

period of ret:irement.3 But there the similarity to private plans ends.

. 4 . Y\
‘Because these schemes are state sponsored they have features which pri- -
] d

-

-

In most schemes contributions are proportional to earnings up to
some maximum assessable level of wages. . This maximum is often related
to the median wage. In a few countries only, the employer i1s assessed
but in any case the basis for assessment is still the payroll. In only
one country, the Netherlands, do employers make no contribution.
(Pechman et al., 1968, Apfendix C). ,

2The formula in most countries is often weighted to the years of
highest earning (like many private formula pensions [see Asimakopulos
and Weldon, 1970]) but insofar as people work most their adult lives
there is a clear relationship between contribution and benefits. -

In some countries there is no retirement test; benefits are paid

' when a contributor reaches a certain age, retired or not. In many

countries these shcemes have, like private pension plans, survivors'
and disability coverager features; these will be disregarded in this
study. ;

4It:’s important to distinguish clearly between state pension °
schemes and other forms of state support for the aged such as universal
pensions and social assistance. Universal pensions are paid at a flat
rate to all citizens or residents and are financed out of general re-
venues. Soical assistance payments are based, on need and are financed
out of general revenues. One program does not preclude the existence
of another; Canaday for instance, has all three. See Pechman et al.,
(1968, Appendix C); for further details of state support for the old- .
age, see U.S. Social Security Administration, Social Security Programs
Throughout the World (various dates).

1
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vate insurers cannot offer. 1In most state pension schemes, benefits érg

3

indexed to the cost of living or to the level of average money wages.

In some schemes benefits are linked to factors quite, independent of .

. -

contributions—-to marital status for instance. Perhaps the mo?t char-

acteristic political feature, of a state pension seheme is the pay-aslyou-

go method of finance. Unlike private pension plans which must hold net

assets or other independent securities against the ‘actuarial liability

. . b
for future pensions (funding), state schemes can always rely on the tax-
i

. : : ; Lo L
ing power of government to finance pension benefits. Consequently,

there is only a statutory link between contributions and benefits; in

actuality a state pension scheme is a tax-transfer program in which’cur-
T b 3 .
rent pension benefits are paid out of the proceeds of an earmarked tax.

For this reason membership in the scheme must be tompulsory, which means

"that contributions are in fact,if not in name,a tax. Looked at from a

brodder perspective the state is in fact administering a system of com-

a

pulsory intergenerational transfers from the young active members of

society to the old and retired.

v

lIn the long run,if population growth is steady and the average
level of benefits is set so that it will just be covered by current con- "
tributions, this is no problem. This would also be true of private pen-
sion plays as well, except that a private plan cannot count on always
.gainings new members to finance pension benefits and so must hold a
stock of capital directly or through debt instruments to assure that
all 'pensions purchased at any date will be honoured. Of course popula-
tion growth is not steady and so when the proportion of pemsioners to
contributors increases the state must make up the shortfall either by
increasing the contribution ratio (this has been the practice .in the
U.S.) or by subsidizing the scheme out of general revenues (this would be
in addition to any statutory contribution‘the state makes .to the scheme).
There could also be periods when contributions exceed payment. This is
generally the case ‘when a scheme is first instituted. The excess con-
tribution may then be "invested" in state securities. For most govern-
ments borrowing from the state pension scheme is a substitute for state
borrowing and it would be wrong to consider these securities in the
state pension scheme's portfolio as funding since there is nb reason to
assume that state receipts generated in this manner dre invested in
soclal or other capitallprojects.
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It is 'the duality of state .pension schemes--the quasi-private sav-

ing characteristic on the one hand and the Qnderlying feature of forced

©

. " - -
intergenerational transfers en the other—~which makes them particularly

¢ o

interesting to

- o

to wide differences in opinion as

~

schemes. -It is the hybrid nature

v

ideally sﬁited for the purpose of

N
4

alternative macroeconomic models. ' t

Plan of the Thesis ' -

‘ The plan of the thesis is as follows. .There are three major ﬁar;s

‘to the study.

of these schemes whichdmakes them

]

economists. Emphasis or one or the other™aspect has led -

to the ultimate economic effect of these

emphasizing the differences between

.

Part one is devoted to theory of staté,pens;on schemes.,

.. In chapter II we present an analytic framework consisting of the three

- 3

alternative long~run, steady-state growth models. In chapters 111 through
3 4

v Eheée

effects

{
pension-scheme. In part two, the theoretical qfdels are tested empiri-~

cally.

*

schemes

saving ratio, is discussed., Next, in chapters VII, VIII, and IX,

~

saving functions incorporating a state peﬂsion scheme in gach’of a

* v

neoclassical, neo-Keynesian, and neo~Marxian model are .estimated and

.

First, in chapter VI, the empirical literature on state pension

three models are the basis oftaltefnative models of the economic

of examining the -effects.on growth and:a distribution state
»

.

is reviewed and the particular test statistic used, the aggregate

evaluated separatély. Finally, in chapter X, a new statistical tesgﬁ‘ : oS
. , , .

5

of model selection, the Davidson-Mackinnon J—test,'is introduced and )

used to make a combarative evaluation of the three models in a formal.

hypotheq}s—testing framework., Part three (chapter XI) provides a

a

conclusion to the thesis.
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CHAPTER II - +°

.en

THE THEORETICAL .FRAMEWORK

o
s

Introduction
[ 2

.
L]

In this chapter is presented a set of long-<run growth models which

“provides the framework for the neoclassical, neo-Keyhesian and neo-
.Marxian moqus of state pension schemes to be developed in chapters III,

IV and V.

Marglin (forthcoming) has developed a set of three growth models

' w

which higk{lights the differences between the neoclassigal, the neo-Key-
nesian, and the neo—Mar:::ia'n cdnceptions of the operation of a capi.taiist
economy. The models are simple and pé_rticule;rly well-suited to the ob-
jectives of this study. The simplicity of the models is dir;ctly, apparent,
as we shall s;{a below, and .reflects the fact that these aré on'e—sector,'
steady-state models. Whether ‘the simplicity of Ithe‘ models~-which is
gained by abstracting c\onsiderably from reality--is appropriate for this
study 1s open to qi.lestion. If we were interesﬁed solely ir; making theore-
tica'l comparisons between the models their r:'ea;.ism would not be an issue;

’ for ‘such a purpose simple models are clearl}; preferable since they. let "the
importantl c{ifferences between the"models stand out sharpiy. Whethex such'

simple models car be the basis for making 1judgements at the emgirical

. level is another matter and deserves some discussion.
N .

The first simplifying assumption ~of the Marglin mgdels is that one

?

— good serves as both capital good and consumptioh good.: The prototype of .

the Marglin model is a corn economy in which part of the harvest is held

o

.

1
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ing ‘year's harvest. 'Modelling a corn economy with one good is not a

gimplification but rather an ancuraté representation: one good-~corn——

is in fact consumption good and capital good., Here, ho‘;zever,' we wish to

!

use the model to draw conclusions about the operation of advanced indus-

trialized economies which are characterized by a sériking variety of

-

comnodities ranging from personal services provided b}; unaided labour to

goods involving years of development both in conception and manufacture.

«

In principle this variety can be modelled bit the cost is considerable;

N

such modelséare complex and the mathematical restrictions needed to en-

syre meaningful solutions are strong. For certain purposes such com-

plexity might be. des&rable, but in this case it is not necessary because

the quesltions which concern us can be answered with highly aggregated
e 3

data--we will work with such broad economic aggregates 'as.'output and

employment, saving and consumption, profits and wages. 'Since our pri-

a
~

mary interest is in the long-run characteristics of a growing 'economy,ﬁ
there is little loss in realism and considerable gain in simplic:’i;ty by

using a one-sectar model. ' ‘

The arguments just presented in defence of the-use of a one-séctor

~
-

‘model are eésentially the arguments advanced for the validity of'macro-

economics. As Fisher (1969) has sﬁown, the mathematical conditions for
rigorous aggregation cannot ﬁormally be met in most economic api:lications

but that does not mean’that there is no place for aggregate economics;

.

it simply means that we must keep the limitations of our assumptions in

mind when we generalfze or apply our results. The same applies to the

dssumption of steady-state gfowth. The question is whether 'steady

-~ -

state' is a suitable assumption for the questions that interest us. On )

-

. - : o
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'This is the allocation equation. ' .

H

15

. R . The Basic Marglin Model

S

Let 'us nbw turn te the Marglin set of models. The three models
have a cogmmon core of accounting and technical relations; we begin with
the accounting relations. ‘ .

In a dis:gite time period t, total production per worker is either

F3

Ct per worker consumption, and'ai the capital-output coefficient--assumed °

for the moment to be fixed--we have

7 . . = +
. Xt Ct alXt-|~1 (2.1)
where’Xt+l is total output of period t%l divided by the number of workeré

in period t. 1In étgady—state growth (which imglies constanﬁ returns to
scale) Xf+l/Xt = (1+g) for‘agzlg» here g is the constant growth rate of
total ouféut, total conghmptisn and‘total capifal. Sybstituting in (i.l)
and dropping the time subscript in steady-state growth we can write

X =C+aX Cltg) . d - (2.2)

If we let a, be the labour-output coefficient, we can normalize on

Dabour by using the following identity,

i - LY
3 =
\\'X a = 1. ) (2.3),
Multiplying (?RZ) by'ao and using (2.3) gives®
’ n
, : aOX 1= aoC + alaOX(l+g)
or ’ .
N , | 1=aC+ a, (I+g) . . C . (2.4)

The price of a unit 6f output in period t, pt,.is made up of the

3

unit wage cost and unit gross profit

P, = aowt + a1(1+r)gt_l v (2.5)

a

where r is the Profitprate and W the real wage.'.Note that depreciation

3 & . »
N -~

- ~

consumed or invested. Letting Xt be gross output per worker in period t,
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the face of it-is as equally unrealistic as the one-good assuﬁption.

- - .
For example, institutional rigidities in the short run do prevent real-

world economics from maintaining a steady-state growth path and, in any
case, major structural changes make quantitative comparisoné over time

meaningiess in the very longﬁrun. However, in periods of the length we

-

are interested in, measured_im‘one or two decades, 1t is meaningful to

v

. . y
speak of a long-run .trend 3n the value of major economic aggregates and

the stationariness of the growth rates. ,

.

The nature of state pension schemes confirms the appropriateness of

A} o

.the use of a steégy-stéte model. These schemes operate on the assumption

of a certain underlying stability in the long~run growth characteristics
. of an economy. Indeed, the self-financing feature of these schemes re-

quirés that the contribution rate and benefit calculation formula, which
- 1

"
-

must be fixed in advance, be such-.as to genefate a balance between re-

ceipts and disburseménts within the plamning horizon. This implies that

relatively firm predictions are made about demographic and economic .
‘ A

“Dtrends. Though revisions are made to the terms of the schemes in prac-

3 .
tice they are made only at lopg intervals and then only after it has be-
- Ny
S . o
come clear that there has® been a permanent change in underlying trends;1

, %

' N . *‘r . N o 4 a
this is not inconsistent with the assumption of .steady-state economic
’ s

o

-

growth within such periods. - ) y

° -

”lRevision of terms is not always made just to bring the schemes
back, {nto balance with shifts in the underlying demographic and economic
trends: See Diamond (1976) for a description of the way benefit Iiber-
alization chases contribution rate revision in a rising spiral in the
-United States Social Security System. - ‘ ’

Vo “ |

I
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{s assumed to be 100% per period; hence the number ome in the exprnession .

[
|

(1#4r). This is’a naturai,assumﬁtioh for a corn economy or a cirkulating—
. 4 ’

capital economy. It holds true more generally if the period is defined

to be long encugh for capitaI to be entirely used up--an appropriate- x

’

enough assumption for fixed capital over the course of a decade. (This’

intétpretation’ is consistent with our justification for a owe-good model.)

~

If price -is stable over time P, =‘pt_l = p and we have, ’ ' \\'

(2.6)

- -
7 ¢

. = + .
P aOW 'al(%+r) P y
, ; L ) -~

Set p, the unit of account, to éﬁﬁty (éince there is only one good);

hence .

L= agivra (b L . @ -

a

This is the distribution equation-or fundamgntal equation.of value.
, |
‘ | v .
Equations (2.4) and (2.7).are the tore accounting equations of the
- -
three models. As written, they are simply identities. If, however, a0

and a, are assumed to be fixed for technical reasons, they ¢haracterize
growth and distFiBution when one in'each of the pairs of variables (C,g),
. e - . '
(Wor) is specified. THis is most easily seen-in figure 2.1, where graphs ,
¢ - I \ +
of (2.4) and (2.7), drawn respectivelydin g~C.space and r-W space, are
. ‘ . ] v
superimposed upon one another, Note that the economic restrictioms that

o

neither the share of consumption (aoC) or wages (aow) be less than zero

)
4

or greater than gne means that both Lineé have the same length as well

as the same position.

As the model stands. the four variables (C, g, W,‘r) are only deter-

. . .
mined to the extent that thére is ong defined linear“relatﬂpn between
Nt ,
the first pair and a formally identical relatsdion between /the second pair; ° /

if no additional variables are introduted, two more suitably determined

.

relations are §€eded to close.the model. As we shall see\below this cah '
¢ . . '

N °
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Figure 2.1. Allocation and distribution relations under
fixed coefficients in steady-state growth.
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.be ‘done in more than one way depending on the structural and behavioural
relations we want to emphasize.

These two equations (2.4) ar;d (2.7) are the cc?mplete common core ‘
of. thé three models if production vcoefficients are assumed to be fixed.
T’here is, howevér, no reason to limit ourselves to fixed production co-
efficilents_. Since e emphasiz‘e.,tgme' béba&gﬁyﬁ'%:él‘(i.'e., social) éifferences
betwegp the three f;xbdelg, there is nothing i):;l:r&t’:icularly’ neoclassical about:
vari;blé p’roductioéx "c;oe‘ffizc‘ients"iln_xhis fra;néwdflg and so a gerlx‘eraliz;itiori
t:o.include variable cpe,fficien_ts J':s aPpropriate. To do this we need
two additi'onal equatiohs. One is a produgtioqi&;nction: output.per worker
(l/ao) is a f;mction of ca?igal per worker (al/ao) .

. | --1/3_0 = f(ahl/ao) . ' (2.8)
Th'is intensiée function is deriv;ac‘i from a production function having the
conventional‘ properties of continuity, constgft returns to scale and,
assgging divisibility and additivity, positive but declit;ing marginal

. -
“proHucts. The second ‘assumption is perfect competition in factor markets,

e, |
. i R - ' .
y 1y+r f (al(ao) (2.9
or, e uivaléntly, h '
j * .~ + ! f
S w o= £(.) - (al/ao)f'(-)., (2.10)

¢ x
We can recapitulate ‘at this point; bringing the equations together

. 48
for convenience , .- '

‘ \ 1=acC+ a, (l+g) R | | (2.4)
| ' | \ ' 1 - a W +.al'(l+r5, ‘ (2.7)
' la, = ta/a) (2.8
cKr=fag/a). - n ’(2.9)
The fir-st. equation lS a st;atement about’ how the whole of output is func—‘ -
. o ¢ v —

7

B e R i e e



/-\

~

19 : ‘
tionally allocated: aoC is the proportion of per-worker output consumed
and al(l+g) is the proportion invested (measured as»grosésinvéstment).

The second equatioﬁ is a statement about the distribution of the value

v

of per-worker output: aoW is the wage share and al(l+r) the gross profit

share. If a, and a, are fixed, these two equations alone form the core

1

of all the hodelg. If production coefficients are variable, there are
. e

two additional. variables but also two additional equations: (2.8) and

o

(2.9). (In this case figure 2.1 is no longer generally true but can be

interpreted as shdéwing the solution values of a and a; [by the intercepts]

¥

given the ‘equilibrium values of C, g, W, and r.) '

In concluding this section.it should be emphasized again that as

the term is.used here there is nothing peculiarly 'neoclassical" about

/jgfmooth production function and mar%inal productivity factor pricing.

Thégg are properties Qéared, in principle, by all three models. This

~ ——

- means that aaumber of theoretical criticisms, in pérticuxyr those raised

against the theory of marginal productivity factor pricing, the use of
smoothly differentiable production functions,and the assumption of long-
run equilibrium (steady-state) growth which are associated with the name

of Professor Joan Robinson (1953-54, 1962, 1970) and other membeks of

the Cambridge School do not form the basis for the nec-Keynesian model.
The view taken in this study is that the characteristic assumptioné of

34

a long-rumggrowth model in .the Kgy#esian tradition have to do with the
determinaﬁtg of saviné and investment and not with prodﬁction. In
particulari{f is the notions of fixed and identifiable saving propen-
sities by class (Pasinetti,'l962) and the indeéendent investment function

(Robinson, 1962) which are peculiar to neo-Kéynesian models. Although

neo~Keynesian models are not normally presented with what are
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often called "neoclassical' production functions (apart from anything /

glse variable production coefficients are not necessary to %ésure stabil-

ity if yariations in the distribution of income do the job) nothing of

the essence of the models is lost 'by adding the assumption of smocthly

2

differentiable production functions. Moreover, by adding that assumption -

‘.,

we maintain the advantage of keeping as much common as possiblé among the
\models, and highlight the ’important diffelrences. | The‘se same comments
hold ffue for neo-Marxian models which are normally presented as having

. , - .. \
two sectors with o ixed coefficients within each sector (see, e.g., Jones,
1975, ‘chapter 5). . ‘ -

In the next three section\s\we will show—hovw the core of the growth
modél, both fixed and variable-coefficients versions, can be closed in
three different ways using alternative sets of aséumpt;ions about how a
capitalist economy works. In the next section the model will be closed
in a characteristically neoclassical fashion. In subsequent sections,

neo-Keynesian and }{hen neo-Marxian assum?)tions will be used to tlose the

model. " ‘ N o &

The Neoclassical Growth Model

The two characteristic assumptions of a neoclassical growth model
®

are (1) full employment and (2) intertemporal utility maximization on ’

the part of all householcls'. Thf second assumpticn is usually applied in |

such & way ad to imply that all householdf have the same homogeneous ; fay
® «

utility functions. This allows differences of wealth to be ignored and

a representative household to stand for all households. TﬁiS‘is the

method .that: will be used here but it should be remembered that such a

st:ror;g assumption is not nec'essary;\what is necessary is that therc;_ be

no housel(mld which has both a) in::ome solely from profits in its life-
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o

, " time, and b) a saving propensity S. such that s, > alrsw where

‘\. i 3
]

a,r is the share of profits in national [;ncome and s is the average

saving propensity of all the other house

1
.

olds. The implications of re-
+  laxing this assumption are explored in the section on the neo-Keynesian

model,

- In order to develop the notion of intertemporal choice in the neo-

£lassical model, we need first to expand the model to include a time
- ! : . -

dimension. Assume that there are élways two generations living in any
- time period t, one working, the other retired (see figure 2.2). Looked

N

dt over time, the generations overlap. In péripd E, generation T-1 is
» - ’ .
spending the second half.of its life retired while, concurrently, gener-

¢

ation T is spending the first half of its life workiné. In period T+1
. , !

there. is a similar overlap, "only now it is generation T that is retired

.

and generation T+l that is-working. This pattern continues ad infinitum.

. The only thing that does thange from period to period is the size of

, each generation: each one is (l-n) as*largk as the one before it, where
| n-is the exogenous growth rate of population.

)

(A realistic generalization would be to a "three-overlapping-gen-
‘ »

erations ‘model corresponding to an individual lifetime three generations
. o \

long. In the firsgt twogﬁriod of life (ages 20 to 40, and 41 to 60) -
g .

_ pe%ple work, the difference between 'the two being that in the first per-

ong;uniption includes th9 consumption of minor children who are not
/ ' |

epresented in thd model. The third period (age 61 to 80) is
1 . ‘\ ' B

{ one of retirement. 1In general, consumption réquirements would differ

13

There is a third, implicit assumption (emphatically not made in the
neo-Keynesian model) that all saving is automatically translated into
investment.

o . o
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in the three periods. Il( the working years: the burden of child-rearing

would make consumption requirement in period one greater than in period

two, ceteris paribus, while in retirement the fact that life expectancy
is less than the full twenty years of the period means that, on average
the representative man would consume less than a full period's worth of

consumption goods in comparison to"period two. It would not be difficult

-

™

to incorporate these systematic diff erences of consumption requirements

into the parameters of thbe lifetime wutility functiom. ‘Such changes would
c:omplicat;e the model but apart from making quantitaative estimates more’
easily interpretable there would be no essential changes in the results
as c“omp;red to a two-generation model. Since onl;r qualitative results
are being sought in this part, the two—,g?neration model will be used.)

In steady-state growth each generation behaves in an identical
fashion to every p%eceding and to every subsequent generation—-only the
size of each generétion differs, We can, consequently close the neo-
classical model with reference to the efonomic behaviour of a represen—

\

tative, which we wi\,}l call a household, just starting out its life in

N

period t. Both the real wage, W, and the profit rate, r, (the rate of
-«

return on investment) are given. Assuming t‘\at work effort is fixed,
the single economic decision that the household must make is to choose
for itself a pattern of lifetime consumption. This is a standard two-
.period co\:strained utility—maxim&zation problem.

Lc?t Cl be the feplresentative household's first period consumption
"and 02 be its second périod consump tion; u(Cl, Cz) is a utility function
defined over‘él and CZ; W is the real wage-—earned in the f‘irst period

only-—-r is the profit rate on sa’\Jlings invested from period one to period

two. The formal statement of the problem is K

b=
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1

maximize u(Cl, Cz)
‘ 1 9 (2.11)
subject to € + C7/(1+xr) =¥, '
From the first-order conditions, the solutior; takes the general form of

the budget constraint and two demand equations

RS (2.12)

\
\
\
o
I

cz(W,r‘) . ' (2.13)

It is conventional to place Testrictions on the signs of the partial de-
. Vo N .
rivatives of the demand functions to assure normality of consumption in

.both periods. This requires that the own-price effects be non-positive

i.e., ' BN .
acl ’ 0
0 (1+r) =
3 c? o .

3 (1/[1+r]) .
Intertemporal utility maximization adds two new variables, Cl and C2 and
two equations, (2.12) and (2.13), to the basic model.

It will be convet;ient to define one additional variable before

closing the model, but, before turning to that, an important distinction

‘must be made. Henceforth in the neoclassical model the term "work?r"

refers to the household in the first period of its life; in the second
period of its life the household (which we can easily think of as being

a married coﬁple) is a retiree or'a retired worker. Because of this

distincltion there is a possibility that some of the variables may be

1 2

misinterpreted. All of the intensive variables--C, C°, C, W, l/ao,

al/ao-—are defined in per-worker terms; however, that is not necessarily
)

L
the same as the average of a worker. Some are. the same; for example, W,

the per-worker wage remains, by définition, the average real wage. How-

-

. A . 1
ever, C, per—worker consumption, is not the same as C, the average con-

[ (/—\ - e ¢-
)
B ~ '
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»

consumption of a worker; C is greater than C1 by the amount of ‘each
L

worker's "share' of the consumption of retireés. Specifically, in

~

steady-state growthl - N
,, Cl + Cz(1+g)' = C. . ‘
We have described the intertemporal utility maximization of thé ’
household in terms of two demand equations which, in turn, imply an
équilibrium level of saving. However, from the point of view of a grov;th

model, what is ifportant for the continuity of the economy is Invest—

ment. In the neoclassical model this creates noj problem since saving is

assumed to be automatically translated into investment. (In a neo-class~-:

ical world there is no such thing as long-run insufficient demand.)

The real saving of a household in its working period is defined

as. follows ) . .

.8 W -~-C ., - (2.14)

Multiplying Sl by the labour—capi’.tal ratio, (ao/al) s, gives gross saving

“of period t (i.e., capital of period t+l) in terms of the capital of

period t which is of course, by definition, equal to one plus fhe growth
rate, i.e., . "

' l+é = (ao/al)Sl . (2.15)

Equation (2.15) will-be cglled the saving-investment growth equilibrium

equation, "saving" because-it has been developed from the first-order
) A -~ )
conditions of intertemporal equilibrium of the representative worker

lNote that this is not a definition; it is only true when house-
holds are in intertemporal equilibrium (it can-be derived from the saving-
investment growth equilibrium condition [2.15] which is developed below).’
The equation is presented here simply to help make clear the distinction
between C, Cl and c2. See ‘also Marglin (forthcoming, Chap. 2).

.
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e

and "investment" because there being no independent investment demand
function in.the neoc}asii\cal model, all saving being automatically trans- .
’ .. .

lated into investment. Growth, in other words, is the rate of saving

per unit capital. ' . ) .

The neoclassical model is closed with the assumption of full-employ-
ment growth. Letting/ﬁ/ be the exogenous growth rate of the labour force

(equivalently, in the long run, population), we have

’
/

¢ g = o . \ (2-16)
It will be usefui to have‘ functional forms for the demand func-
tions; in this way the neoclaésica,l system can be solved éxplicitly. If

we let utility function u(-) take the logarithmic forml

u = 8log Cl+ (1-8) log €% 0 <‘e <1 @I _ .
we have | ' i ‘ .
cl-aw \ (2.18)
e (-pow | (2.19)

- Note the. special properties of this utiiity function:

1. the own-price effect of each period's consumption is non-positive,

- -

RN . 1 . 2 .
N oC = aC oL (l"s)
T N I N T L

2. consump'tic'm is pi’oportional to wealth measured in that period
(See [2.18] and [2.19]
3. saving is proportional to the real wage, i.e.,

slew - av= (1-B)W -

Using the logarithmic utility function, the complete neoclassical

lThe right-hand side is formally identical to the logarithmic
form of the Cobb-Douglas production function but to avoid confusion the -
term "logarithmic'" will be used in referring to tHe utility function .
(cf. Intriligator, 1971, p. 148). Because this ig a utility function,
no generality is'lost by normalizing the coefficients.

*
2
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model can be written as follows s [
. . ) ) ‘
: . 1= aOC + al(l+g) .- {2.4)
1= aow + al(_1+r) ‘ (2'.7)
\ 1
1l/a_ = \f(al/aq) | ‘ . (2.’8)
= \J h
14r = £ (al/ao') . (2.9)
N o bl gy , . (2.18)
) . 2 ' f , W
"= (1-B)(L+rIW - (2.19) .
st -mw T (2420
- 1 : \
1+ = (ao/al)S - ) (2.15?
, , .g=n : (2.16)

In the variable-coefficients model there are nine endogenous variablesg--

* G, g,rw, n, a(’J, al, Cl, C2 and Sl-’—and one exogenous variable--ii. In

tﬁe fixed-coefficients model equations (2.8) and (2.9) are suppressed

1

\
\

zmd‘ao and a, are spécified exogenously.

i

We are now in a position to characterizg the neoclassical equil- '~

' f ~

. ibrium, We can begin 'wgth the fixed~coefficients model. With the appro-
. v -

,

priate substitutions it can be reduced to two equations, a full-employ-

/ment growth equilibrium condition (F~E curve) 4. '
. ) )
, " g =1 (2.16)
‘and t:he'sahving—invéstment growth equilibrium condition in reduced form
I L
(S-I curve)
o l4g = (ao/al) (1-B)wW = (1/al)(1-6)[1—al(1+r)] ‘ (2.20)

o combining the two gives' the equilibrium solution

a= (l/al) (l;B)[l—a.'l(1+r)] -1 | ,

The nature of the equilibrium can be best presented -graphically.

In figure 2.3 the saving-investment growth equilibrium condition (the

lsubstitute (2.20) and then (2.4) into (2.15).
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.
S=I curve) is adownward-sloping stréight line inm g—r'space.l It inter~

sects the vertical full-employment (F-E) curve just once (so long as

i <"[(1-B)/a;]-1) with positive values for both (1+r) and (l+g).
. . P . .
The economic meaning of an equilibrium defined at a downward
sloping S=I curve is that the steady-state equilibrium is unstable.

This is easily demonstrated. Consider the pressures in the economy|if

we are at point B on the S5-I curve to the left of the long-run equilibrium

. - R
solution at point A. Along the S-I curve households are, by definition,

in intertemporal equilibriwm; however, atlpoint‘ B-the *actual growth rate
iy ,

of capital and employmeht has fallen below the labour—force growth rate

and, thus, there will be & growing pool of unemployed labout. This will

tend to depress wages. quwever, leﬁ} genefal equilibrium, as'wages fall
L] N * ’ - "
N g .
the equilibrium profit rate rises along the S-I curve.2 As the profit
V. - . - L%

rate rises along the S5-I curve the actual growth rate falls further. In

the 1imit:,‘= the growth rate will fall to -1 -andbtﬁé economy w;'Lll' collapse.
A parallel ar"gument holds for any point to the r’ight of A on the S~I
curve;. here profits will tend to collapse (to ~1), wages to rise to ex-—
haust th;a value of output (I/ao) and. the grlowth rate to rise to its max-

- 4
" imum rate of (l—B)/al—l. (One uses the term 'tend" because, unlike a

A .

lNote that along the S-I curve dg/dr = -(1-B) < 0.'. The downward-
sloping and 1inear‘ character of this S-I curve is a special consequence
of assuming a logarithmic utility-function and fixed production coeffic-

~ients. If either of these assumptions is relaxed the S~I curve becomes

curyvilinear. See e.g., pp. 31-32 and pp. 34-38 below.

i , . TR
. 2From fundamental equation of value (2.7),

© -

dr .

. aw = ~(ag/ay) < 0. \

.
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’collapse of the growth rate to which growing unemployment is no real

barrier, a growth rate in excess of the equilibrium.érowth rate will be
LS

quickly choked off by tightness in the labour market, Some additional
mechanism might be introduced to show exactly how this would happen:[in

a monetary'model it,would, of cdurse, be by inflatioh] but that is.a

secondary issue ) To summquze, then, wertan state that the steady-state

equlllbrium in a neocla531cal model with fixed production coeff1c1ents

-

and a logarithmic gtility function is unstable.

)

The ihstabﬁlity of .this neoclassical model is problematic as a

\

description of the.real world because it is not the sort of behaviour
] . N

' we normally see in réal-world economies. This suggests that it would be

! v 5

';f%ortﬁwhilelto see how the model might be altered to give a stable equil-

ibrium. In this conpection we can see & similarity between the in-

L)

Istability of this neoclassical model and the instability of the Harrod-

Domar growth model, the so-called "knife-edge" problem. The way in which

o

that model, suLtablx\generalized served as a starting point for whole
v

families of sfable-growth models d&ll‘ggrve as an example (see Hahn and
|2

% vMatthews, 1964). As Hahn and Matthews p01nt out, instability is properly.

u

thought of as how the out-of-equilibrium adj%stment mechanism is spec-
1f1ed (ibid., p. 27). 1In the Harrod model, in particular, instability'

is a result of the way investment decisions are taken (the accelerator)

and not just (as Solow [1956,'pp. 161-1621, for,example, suggéétsb a

!

consequence of fixed saving and production coefficient;ﬂ Solow shows
“that a variable—coefficiedts'productioq function will generate a model

.with a stable equilibrium solution but, as Hahn ;p& Matthews (1964)

’

make clear, that is only one way. - The neaclassical model developed here

4is a case in point.' It-might be natural -to attribute its instability

T
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ing our assumption of fixed production coefficients, (2.21) is now

written

g\ l+g = a_/a [1-B(1) W(x) . (2'.22)()

-

The slope of this S-I curve is - ‘
agﬁr'=’—(aowlal)8'(r) 44%3a0[1—8(r)]

whicl; changes sign from positive to negative .as r runs.from its minimum
to its maximum wvalue.

This S5-I curvé is depicted inffigure 2.4. What .is ~'st:r:‘Lli'ing is
the backward-bend toward the origin ('A-C).. T'he iml;ortant characteristic
of this curve is tk;at elong vits positively-sloped protion, an inter—
section with the F-:E curve &e.g., point B) is a point of stable long-run
equilibrium.l Thus we find that we do not need variable.production
coefficients in a néoclas\sical model to have a stable long-run
equilibrium-——~flexibility in saving—consumpt.:ionl coefficients will do the
job equally well, . », cot

This last point is made because there are several statements in

Solow's 1956 paper (p. 162) which have, led subseql.;ent writers to see

Ccrns.tralned thaximization gives as the‘demand- for flrst-perlod consumptlon

1/6

1 L '
C = W
{ol/ S4(1-p) (1+1) 1‘6}

and we can, without loss of generality, call the expression in the square

) brackets B, noting that now B is a negative function of the rate of pro-

fit, R'(r) <0 . B(r), moreover, can be shown to be continuous and bound-
ed between zero and one. (It can be shown that the logarithmic utility

function is a special case of th€ function. As &0 this function becomes, .

in the limit, the Cobb- -Douglas utility function [Arrow et al, 1961].)

l'I'he stability analysis is given below in the discussion of the
variable production coefficients models CP: 38).

)2_
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simply co.inflexibility in its parameters. But such a view woul%ﬁbe.

mistaken. The producfion coefficients are, it is true, fixed by dssump-
- " o

tion and the saving Coefficient (1-B) seems also to be fixed (in this

case on account of the particular form of the utility,function).' In

. 4 N
fact, the saving propensity is only fixed in the sense that saving is

. 3

-y
proportional to wages but not in the Harrod semse that saving is pro-

portional to total income. Instability here is, as in the Harrod model,
better analyzed in terms of how the adjustmedt mechanism is specified
and not simply attributed to rigidity in the parameters. In this model

& ' .
the problem is that if saving is not exactly what is required for full-

employment growth, the resulting pressure on the real wage in cénjunc—

[

tion with the particular form of the sa:\h% funiction leaves hougeholds

.

.to behave in .such a way that the economy moves even further away from

~ -

its full-employment growth path. The saving rate is flexible, but just

.not flexible in the right way.

We must not. belabour this emphasis on the adjustmept mechanism
L]

(as against flexibility in the Q&ram&ters) because flexibility is not

irrelevant.. ‘What is at issue is the nature and degffgg\of flexibility

in the structural parameters of the model under consideration because_,
' v 4
{ <

A .
.this will in fact determine the adjustmengfmechanism. For exagéfz, if

we cﬁQ make the saving rate a little more flexible, we may be able to

.

achleve\a stable equilibrium in a flxeg.productlon coefficients model.
For this ﬁﬁrpo?é we need only use a more, general utility functlon, such

as the constant-elasticity-of-marginal-utility function in which the

. : 1
8" of (2.18) is now a bounded and decreasing function of r. Maintain-

1
T;e ,constant~elasticity-of-marginal-utility functlon is wrltten

as folloys (Intriligator, 1971, p. 148)
1,1-8 2,1-§
- p(c) (l -p)(CT)
U 1-6 -8 0 <p, 8 <1-

k]
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variable production coefficients as the hallmark of the,fneqciassical"

growth moHel:
Y : .

One usually thinks of the long run as the domain of the neo-

classical apalysis, #fe land of the margin ..... The bulk .

of this paper is devoted to a model of long-run growth which

accepts all the Harrod-Domar assumptions except that of fixed
/ proportions. Instead I suppose that a single composite com-

modity is produced by labor and capital under the standard neo-

classical condition. The price-wage-interest reactions play

an important role in this neoclassical adjustment process P

[ emphasis' added ]

As has been made clear- above this is n%t.the view taken in this stﬁdy.

g " This is in a sense only a question of de t5ion of terms but it bears

repeating lest the results presented here be misinterpreted on account
of terminological confusion.

Finally, we present without proof the neoclassical growth model

¢

. with variable coefficilnts. Assume ag#in a logarithmic utility- functiorr

but now allow a and a; to var§ and add a production function and the
-~

marginal-productivity factor pricing cSWition
l/ao = f(al/ao) e (2.8)
= £
;+r £ (al/ao) . '(2.9)
¢ ¢ The $-1 curve (Q.Zl) is now written

. a_(r) . -
1+g.= ( )(1 B)W(r) ) (2.23)

Totally differentiatlng (2.8) and (2. 9) and using the following.

definition (Allen, 1967, p. 48)

£'[f-(a;/a2)f"] s .

g

E . ) . = T '
] . (a/a )£f .

where 0 is the elasticity of substitution, we can then write

-

NN | ' da,Pr = a,0/W, da,for = -a,0/(l4r) . L (2.28)

'

e reenay e e R et e R et s T8 — e -
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Hence élqng (5.23) ‘ . . . £
o ) %hr - l1-) {o[1+ (a W/a; [1+r]) ] - 1} | (2.25)
since from (2.7) OWfor = -al/ao . )

There are ﬁow three qualitatively different patterns‘to the-S-1I
curve, corresponding to inelastic (0<o<l), nZi—elastic‘KO=l) and
elastic (o>1) substit;tion.. (Because of thﬁ ay in wﬁich it has been .

é

defined, the elasticity parameter has been restricted to positive values
but it is easy to see that, in the limit, as ¢ approaches zero in (Z.ég).
S dghr =.-(1-B) : .
which isisimply the slope/of the S-fi.relation with fixed coefficients.)
The three new S—I%curves long with the S-I relation with fixed
coefficiegts case shown for comZirative purposes) are presented in'figure
2.5. We will discuss them in turmn. W
When o+0 the S-I éurvé is linear and downward-sloping to the right
[curve (a)]. As was discussed above; the long-run iquilibrium can only

be unstable. The shape of the S-I curve changes qualitatively as soon

3s we allow for variable. production coefficients. \

A¥}

As 0 increases from its lower limit at zero, the S-I curve becomes,

in turn, a backward-bending curve [0<0<1l--turve (b) in figure-2.5]; a

-
pusitively-sloped linear functionm [0=l~-curve (c¢)];and finally, a posi-

3

tively-sloped .concave function (o>l--curve (d)].

The reason for the positively-sloped portions of the new S5-I
curves involves changes in the equilibrium capital-labour ratio as the -
profit rate falls. Consider, for example, a movemeht along é—I curve .-~
(b) from a'point on its negatively-sloped portion, say-A, to a poiﬁt on

its positively-sloped portion, gayB. Initially as r falfé'along (b) >
[}

from. A, the real wage rises (2.7) as does saving per worker (2.20). In-

- <
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Figure 2.5.

AN

The saving-investment curve for various values
of the elasticity of substitution (logarithmic

utility function). .
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o
) cféasingly, however, as the éeal wagé rises and tﬁe pébfit rate falls,
the cost;minimizing capital-labour rétio rises. Thié means that the
increased saving per worker associgted with a lower profit rate is, at
some point, no longe- translated inEo a higher groﬁth rate of capital,
“This point is the elbow of the S-I curve (b). As the profit fate con-

‘ tinues to fall beyond this point, the resulting increases in the capjital-
labour. ratio overwhelm the increases in saving per worker and the growth
rate continues to fall, eventually to -1 where no amount of saving per'
man 35 sufficient to supﬁly the capital needed to provide output. This
_positive relationship between r and g is élso characteristic of curves
(¢) and (d), éorresponding to values of 021, and is so along the entire
range of these curves.l The positive slope of these curves is signifi-
cant for what it means for the stability of the long-run equilibrium.

We can characterize the equilibfia on these new S-I curves. Con-
' ' sider first the case of inelastic subétitution (0<g < 1) represented
ﬁy curve (bY. Because of the backward bend, there are, in general, two

€

L points of long-run equilibriumz; in figure 2.5, points A and B.

~

1

. - lWhen o=1 the production function is Cobb-Douglas"and factor
shares are constant. Thus, proportional changes in the profit-wage
ratio are matched by¥proportional changes in the capital-labour ratio
such that, the cost minimizing capital-labour ratio falls at just the
rate required to allow the growth rate to increase linearly with the
profit rate. If ¢ takes on any value greater than one, the anchor
point of the S-I curve progressively shifts up the r=-1 axis and the
curve itself becomes concave to the g axis. It keeps, however, its pos-
itive slope throughout because now the high elasticity of substitution
means that every increase in the profit ratio causes labour to be sub-

v stituted for capital at a faster rate than the declining wage reduces

' saving per man. ‘

1 , .
' ) 2If the F-E curve is too far to the right, there may be no long-
run equilibrium., There is also the special case of a single, tangential,
intersegtion at the elbow of the curve.
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The stability of equilibria along positively-sloped portions of TN

the S~1 curve is easily demonstrated. Consider a point omn th S-I

.

curve (b) to ’the left of point B. Here households are in intertempofal

equilibrium but the actual, growth rate is lower than the full—emplo&—
ment rate, il. Excess supply in the labour mggﬁét will tend to drive thé
wage rate down and; as a result, the profi;y;ate up. Since oﬁ this sec~
tion of the S-I curve dg/dr is positive, the grawth rate increases until
full-empioyment grow;h is reached at point B, at which time the labour-
ﬁarket clears. A parallel argument would sh;ws how market pressure
fbrcés g down to its equilibrium Galu? ;n! B if we find gu;seives to the
right of B along a poéitively—slbped portion &f the S-I curve. Since
the S-I curves for the cases of elastic sdbstitution (o21) are pésitively--,
\
sloped along their entire lengths, and since they are not bounded to
the right, a long-run equilibrium always'exists,(is unique, and is
stable. ’

This concludes the presentation of the neoclassical growth model.
Although the model éeems to be sensitive to changes in specification in
both production possibilities and preferences,-when we rule out cases
involviﬁg unstable equilibria we find that the model ig not so amorphous
ags it may seem. Though there may or may not be flexibility in produc- -
tion coefficients, or there may or may not be fle¥ibility in preference
coefficients, flexibility in‘one or the other assureé that,if it exi§ts
at all, there is a stable long-run growth equilibrium with full employ-
ment in the neoclassical model.

1 \
In the next two sections the two "classical” models, the neo-
‘ s

Y

Keynesian and the neo-Marxian are presented.



;\
;.
‘L
k
%
%
%
% -
E
5
g
13
3
:
§
|
1
H
H

Frath

. 40

*

) I3
fusion. Because there are many successors to the Keynesian legacy, it

is\important to state clearly which of these traditions we are concerned
1
N
%ith. As we stated earlier, when we sSpeak of the neo-Keynesian model

“t ,
we are referring to the Cambridge tradigion which is associated with

such names as Joan Robinson, Nicholas' Kaldor, and Luigi ?asinetti.l
S v :
There is another school of "post-Keynesian' thought which is associated

.with the names of Clower, Leijonhgigud, Barro and Grossman, among others,

0

which takes up a very different strgnd of Keynes's thought. In thig

A

. 11 4 ‘
view, it is not a vasg of capitalists and workers, and saving and invest-

ment, but rather, a-development of- the analysis of markets which do not
R .
~ . -
clear, where "quantity signals" as well as "

signals" are important
. " R
e B

conceptual tools (Muellbauer and Portes, 79). Since £ull employment
/ ! .

i
is clearly not an assumption of othey "Keynesian" tradition, it.would =

.not seem fair to characterize it as 'neoclassical." On the other hand,
»

it is firmly in the negclassical tradition in the sense of maintaining
the assumption ‘of utility‘maximization by houséholds. Rather than try-
ing to fit this tradition into our framework :it would be more appropri-

ate simply to take note of it and make ‘it clear that it is not a model

[

we are considering.. We can'now Treturn to our development.of the neo—Keyne- '

sian model. ‘ \

Unlikﬁ the neoclassical model in which the growth rate is deter-
mined indepén@ently of ;ncome distribution, the neo-Keynesian model in-
corporates direct link between the growth rate and the distribution of

income between capital and labour. This follows from the Keynesian

hypothesis that the active and determining forces in an economy are the

" tradition.

:

;See Eichner and Kregel (1975) for a review of .this Keynesian
. )y

.
'
N
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The Neo-Keynesian Growth Model t
An assumption common to both the neo-Keynesian and neo-Marxian
models is that, society is divided into two economic classes.l An econ-

omic class is a group of economic agents distinguished by the nature of

its source of income. Members of the capitalist class have‘as their sole

source of income profits; members of the working class have labour in-

come (wages) though, if their saving propensity is greater than zero,
they.have some profit income as well. An important characteristic of
these class-based models is that membership in a class is essentially

permanent and hereditary. This4distinguishes economic classes firom
\ oY

>

the, ""generation-classes™ of the neoclassical model; in that model a
household earns wages in the first period of. its life and profits (on

its savings) in the second period. Howéver, since every household goes

N

through the same metamorphosis, a definition of class based solely on ‘

income source would make little sense. -

Two further points in connection with the definition of class should

Iy

be borne in mind. The first is that in terms of absolute numbers, the

size of the capitalist class is irrelgvant because the income of capi-
talists is independent of their labour. (This is easy to see if we
think of fhe capitaliét class as being composed of cqrpdrations, whose
saviné}ratio is the average profit retention ratio.) Second, in order -
that the capitalist class not be "expropriated" by a high-saving working
;lass; certain coﬁdit;ons on the.relative éize of saving propensities of

the two classes must be fulfilled. These will be defined below.

Before éontinuing, we should clear up possiblé terminological con~

This assumption can be easily generalized to n-classes although
in the long-run' there will never be more than one capitalist class. If
there are at any time more than one, the one with_ the highest saving
propensity will eventually squeeze out the others. ‘

e

o b o

L

<

-
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R

independent-decisions of savers on the one hand and investors on the

other. ‘Havifig these two behavioural relations in place of the one, com-
4 ’

1

bined, saving-investment relation in the neoclassical modell means that
the growth rate must become a dependent variable in  order that the model

2 .
not be over-determined. In a short-run framework the demonstration of

this point was the revolutionary” message of Keynes's General Theory: in

<

a static monetary economy with‘éticky money wages, there is no assurance
-that general equilibrium wiil involxlre; the full er'nployment of capital and
labour. -In a long-run gréwth modellwith only one asset, the broad con-
clusion is the same. However, the mechanism is somewhat different (li-
q;lidity prefer#e is no longer a consider;tion), and the units are’ differ-
ent: in the long-run model the em';)loymen;: gap is defineci in terms of the
growth .;cates of labour .and employment rather than their absolute levels.
We can begin the de\-ielopment of what we will call the neo-\lﬂ‘eynesian
model by making the ‘simplifying assumption that 'workers'cons’ume all
their current income. As Pasinetti(1962) has shown, this 1s not a very
réstrictive assumptibn and we can make use of h'—is results to'rela}g it
subsequently, | - .
Saving behaviour of capitalists .can be summarized in a propensity
to save param;ater, 'sc, which is defined as the ratic qf saving of cap-

italists to- their profit income. Assume sc is fixed (or at least in-&

dependent of the c;ther variables of the model) and the definition be-

-lIn the sense that the saving relation alone is independent in
the neoclassical model. Investment is, by assumption, identical to
saving. '

2Not:e that this is in contrast to the full-employment growth
assumptions of Kaldor and Pasinetti who, in other respects, must be con-
sidered neo-Keynesian writers.

v AT et
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“below is stable (ibid.) -

\ ,
The neo-Keynesian'saving and investment functions are depicted in

g~-r space in figure 2.'6.l We can discuss the existence and stability of

N
‘

equilibrium with referenece to the diagram. . :
| .

Given.a smooth and monotonic investment function fulfilling -the
) Iy .

conditions above, a sufficient condition for equilibrium is-that invest-

. ment demand be positive when the profit rate is zero (Marglin; forth-

0 *
4

coming, chapter 4). In this/case the investment function intersects the

saving function just once at/point A. Stabilit"in this model requires
that investment intentions be realized, not,as might be expected, saving

o A
intentions. If that assumgtion is made, an equilibrium such as we have

’ A

defined in which the investment function cuts the saving function, from

~

It should be pointed out at this point that the natural growth

rate, g=fi, has no place -in the neo-Keynesian model. In a steady-state

equilibrium, the economy will grow at the natural rate only by coinci-

dence. This is quite consistent with Keynes's own view, that there is
&

no natural economic mechanism, as there is in, the neoclassical model,

which‘assu:es full-employment growth. The model can be extended to deai

with such cases (for clearly, in the very long run, g* and n cannot con-

”

tinue to diverge) though this would take us too far afield. The inter-

ested reader is referred to Marglin (forthcoming, chapter 5).2

[y
B

To complete the neo-Keynesian model we add the core accounting and ,

-

1 see*Robinson (1962, p. 48)

'ZSee also Robinson (1962, pﬁ.,51—63) for a taxonomy of neo-

Keynesian steady states..
v

v , N
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'comes a statement about saving behaviour ‘

e

= . < <
St s, Pt. 0 sc_l

*

where St is saving and Pt profits at time t. Dividing both sides by a

measure of capital Kt’ and making the steady-state assumption gives '

¢ ) s/K sC(P/K)

or

s T ) ' (2.26)

& c

wHere g in this- case represents growth-rate of the supply of capital.
k There is nothing particularly Keynesian aboit the saving function

(2.26) (and in fact it will also be used in the neo-Marxian model below);

however, the investment function is peculiar to tPe Keynesian tradition.

o |
One of Keynes's important imsights in the General\Theory was the demon-

stration that the rate of investment was highly sensitive to business-
) !

-

men's expectations. f% a long-run growth model, the rate of growth of
capital replaces the rate of investmen't and expégegtions are reduced to

expectations of profit: "The central mechanism of our model is the de-

1

sire of firms to accumulate,: and wé have assumed that it is influenced
3 .

by the expected rate of profit. The rate of investment that they are

planning for the future is, therefore, higher the greater the rate of

™~

. !

profit on investment (estimated on the basis of cuyrént prices)."

(Robinson, 1962, p. 47). In steady-state growth, the eLpectéd rate of '

profit can be répresented by the current rate of profit and thus we can !

-

write, following Robinson

o ! 14

g = i(x) i'>0 . . (2.27) .

We further assume that i" is negative (the.desired rgte of accumulation

o

becomes less sensitive to increases in the expected rate of profit at

high profit rates).
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neo-Keynesian model.
t
b
., f ‘ )
- s \ [J
) . ' 4 . [
‘ , . N
0B - ) ot -

B
i
S
! )
[ .- \
a
\
o
.
w
-
S
'
[
A .
v
R
M
\
, i«
¢
P ! <
i
o
[
.




gy b

——

. . 46
class conflict in the sense‘that their behaviour and their behaviour
alone determines the profit and wage rates'and also the rate of growtﬁ
of employment; in the neo-Marxian model, on the other Eénd, wages (and

consequently profits and the growth rate) are determined in the contin-

v

uing struggle between capitalist class and the wdrking class.
Qalue, in the mq@ern sense of relative prices, is determined iQ

. the neo-Marxian model by the wage bargain. The determinants of ;he‘
:wage bargain are themselves outside the model and can be conveniently
divided into %ong—run and short-~run factors. The lgng—run factors are

those which provide the context for the wage bargain, essentially the -

: N
general state of historical development f the economy, the most impor-
L4

tant featuret of which are the culturally-accepted standard of living

of the working class on the one hand,and the normal conditions of work

»

on the other (specifically the length of the working day and intensity

of labour). Short-run factors are those which refleéct the immediate .
. - : -1

_economic and social circumstances, viz. the relative bargaining strength
. ‘{; ]

of the working class and the capitalist class.

Just as for-the other two models, the neo-Marxian model uses the
C< - : - .
common core of accounting production and factor market -relations equa- -

" e

tions: -
- s ' . -, ‘
1= aoC + al(1+g) (2.4)
l= aoW.+ al(l+r) . | (2.7)
(4 - ’l/ao = f(al/ao) i 4 ' (2.8)
! = ! S | ‘o ‘ ' .
1+r = £ (alfao} ﬁ2.9)

éAgain, if p{;S§cgion coefficients are fixed, %o and 4 become
* N

parameters of the system and equations (2.8) and (2.9) drop out.) To

H

complete the system we add two equations. The first defines the saving

-

)



oy

) : /

Jov ) : /
. production relationms: s
” ' X . 1=aC+ a (l+g) ‘ To(2.4)
. ) 1= aow + al(l+r) , . 2.7)
. : ' . \ l/a0 = f(al/ao) : (2.8)
P 1+r = f‘(al/ao) . (2.9)

In the fixed-coeffi%}ents model a, and a, are constants and equations

1
a N + (2.8) and (2.9) are dropped. It is easy to see that in the fixed-

coefficients model, once equilibrium valugs of g and r are determined,

s

C and W' follow directly. It is a little more complicated with variable

¢ production goefficients. First the equilibrium value of the capital-
. ' N [y

labour ratio is determined from (2.9); this in turn, determines output
per worker through (2.8). From these we get a_ and a, and the rest
follows.

These results can be generalized to allow for worker saving.

Since the question of worker saving in the neo-Keynesian model

o 1

it examined in chapter IV, we will defer consideration of this exten-

sion until then.

"
F3
ki

‘i 1
¥

The Neo-Marxian Growth Model

'

The neo-Marxian model is similar to the neo-Keynesian model in
that it is also based on the ‘concept of a two-class society. It is sim-

ilar as well in the way that it summarizes saving behaviour of a class-
¢

.

in a single, fixed saving propensity. There the similarity ends: where

. " the neo-Keynesian model is closed with an equation describing the be-
haviour of capitalists, the neo-Marxian model is closed with an equation
- T~

¥ hS defining the real wage. We can summarize the difference between the

g two models thus--in the neo-Kéynesian model the capitalists have won the

ot ot ey < - - E e U D N VOO I




/’ is a function of C alone; the rest, including the.equilibrium values

) ‘ 47 ' .
* behaviour of capitalists which, since there is no independent invest-

ment function in the neo-Marxian model, also describes investment

i -

g=sr . ‘ (2.26)

( .
-~ Ww=2¢C (2.28) v

‘where C is the culturally-determined subsistence level of consumption

¢ .

toward which,in the long run, the real wage i5 pressed.

Substituting (2.28) into (2.7) gives

™

r = l/'ao(l—aoC)- -1 . : (2.29)

In this model the equilibrium value of r is determined directly

<

once we know C. If production coefficients are fixed, equilibrium r is
1 . .
a simple linear function of C; if production coefficients are variable,

equilibrium r is determined simultaneously with®the equilibrium values
0 N 3
of a and a; in the three-equation subsystem consisting of. equations

(2.29), (2.8) and (2.9). 1In either case the equilibrium value of r

’ .

of g and C,follow.1
The neo-Marxian equilibritim is shown in g-r spaceasa horizontal
line reflecting a profit rate fixed, effectively, in the labour market [curve
(a)], cfossing the saving function [curve (b)], at point A (figure 2.7).
Parametric shifts in the L:eal wage act direc::.tly on the growth rate. An
increase in the reaJ: wgge depresses the growth rate, a decrease ralses
it.‘ In this model, as in the neo-Keynesian, the,equilibrizllum growth rate

is an outcome of economic decisions and need bear no relationship to

natural growth rate, fi. In other words,continuing full employment is

V

. > .
lNote that C will be larger than C unless s, = 1 (i.e. if capital-

ists choose’ to consume some®of their profits).
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not assumed. Any discrepency between g and i is interpreted to mean
/ /

that the caplt“_/gllst sector either shrinks/expands w1th1n .the larger

economy (th:ch 1s assumed to include non-capitalist modes of production),
or involves emigration/immigration, or the export/import of cz?pital. l
The rea@er is rlef‘erred to Maxiglin (forth.con{iflg, chapter 4) for further
details.

The st;ability analysis of this modgl can be handled very briefly.
Because of the central role of the sub31stence wage, W-—C jt all times
we are on (2.29) [curve (a) in figure 2.7]. If we are off the saving
function, tl;is simply means that capiﬁalists are saving more (£o _the
right of A) or less(to the left of A) than they wish t;). As they ad-
just their saving to the de'sir’ed leve‘l, th'e econgmy moves to the long-
run equilibrium at point A.

As in the previous model, workers are assumed not to save. That
may seem to be an unduly restrictive assumption. 1In fact, itv is not.

As Pasinetti (1962) has shown, so long as the saving propensity of

¢l

continues to hold. In the world contemplated by tﬁe neo-Marxian model,

workers as a class is less than s a.r, the saving function (2.26)

[3

any saving done by workers as a class is likely to be small and well

within these limits.

Conclusion
In this chapter 'we havé outlined the set of three long-run growth
models developed by Marglin (forthcoming). ‘In the next three chapters .
each of these models will be used ‘as the s‘tartling point for develeping, -
&
in turn, neoclassical, neo-Keynesian and neo-Marxian theories of a state

pension scheme. With three theoretical models in haifd we are then in a

/position' to see which one best explains the facts,

¢ P A bt L a6 s s s o wr{k«; o
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CHAPTER III

(Y

. 4 THE NEOCLASSICAL MODEL OF A STATE PENSION SCHEME

. Introduction
"In.the neoclassical growth model presented ir; ‘chapter II, conti-
'r'xuity‘#through time was shown to be a consequence of the saving of house-
holds. Although saving is done by households solely for the purpose of
financing their own retirement, the effective result is that they hold
‘back, out of wages, the capital required for the following period's pro-
ducti<’3n. The mechanism by which the amount of capital supplied by house—A
K holds balances the amount needed for full-employment growth is fc;und in

, ’ ", the price system, in particular the prices of capital (profit) and labour

P

(wages) which are the solutions -to the set of equations which describe
Lo the neoclassical general: equilibrium system,

The introduction of a pay-as-you-go state pension scheme disturbs

"

a system in equilibrium because it provides a claim——the discounted value

of future pension benefits--which satisfies the needs of households but

-

which is not in fact representeci by a stock of real capital. Because

pension benefits provide the same service to households as real ca';;ital,'

o
H
IS

pa‘r‘ticipatiog in a pension scheme tends to displace real saving. This

is shown te have the consequence, under reasonable assumptions, of raising

the equilibrium profit rate in the economy and (if pl‘:oduction coefficients’
. are variable) red‘ucing equilibrium capital int'ens'ity.

| The ‘analys\is is continued on a per-worker basis.‘ Each worker con-

N '

tributes a proportion, T, of his wages to the state -pension scheme where

. © 50
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T is fixed by the state.l The self-fimancing feature .of the state pen- ~
sion scheme means that,“in the long run pension benefits are set at such
a level that payments are equal to contributions collected in the same
' period.~ Thus in long-run, steady-state grov;'th, the state pension scheme
offers a prospective pension benefit of w (1+g) in return for a worker's

contribution 'w. Note that despite its formal similarity to a private

pension plan, a state pension scheme is by virtue of the compulsory
nature of the cont‘ribution', a tax~transfer program (and for this reason

the contribution is\ referred to as a tax in what follpws).2 In particular,

the degree to which a worker participates in a given scheme is not a

natter of choice. ~

- S
. In the neoclassical model, a household has choice wvariables cl and

Cz, consumption in each of its two life—beriods. The representative
1 . .

ﬁousehold chooses Cl and C2 S0 as to maxihize a two-period utility functiom,
A2 .
U, subject to a life—time wealth constraint which now incorporates .the

state pension scheme.

Maximize U = BIn G+ (1-B)ln Ce

subject to € + %/ (Ltr) = W(L-T) + TU(ltg)/ (L)

(3.

A change in the size of a state penmsion scheme--that is, any

change in the tax rate, T——disturbs the steady-state growth equil ibrium

l't must be between 0 and 1; in practice it will be less than 0.2.

Note that in many schemes the worker's payroll tax is matched (or partial-
1y matched) by the employer In such a case the tax rate, T, is the
ratio of the 3um of the worker's and the employer's taxes to the sum of
the nominal wage plus the employer's payroll tax.

ZIn-the first years of the scheme's inception, pension benefits ,
- are paid to those wvho have made no previous contributions. This is

normally how a state pension scheme becomesunfunded. (Kotlikoff, 1979a,
p. 237).

e et A% A i vty St o o e



-ment of real saving. We can trace the implications of this change for

: . . ' 52
because the pension tax TW, being a substitute for real saving,l

displaces it. At any given profif: rate an increase in T reduces real

saving per worker; the larger the change in T, the greater the displace-

Y7

equ;Llibr:ium’ growth and profit rates by using the framework developed in
chapter ' II. The key relationship in this framework is the saving-investment
growth équilibrium condition.

Solving the constrained maximization problem set,out in (3.1)

glves

’

¢t = BWI-1) + T(ltg)/ (1+1)] .

Thus we now define real gross saving per worker as

v shon e s W OBl () /(4] L (3.2)
Multiplying the left-hand side of’(3.2) by the labour-capital ratio oL
Eo/al gives rgal gross saving per unit of current capital which is, ‘pyﬁz R
l definition, lt+g: a

| 1+ = a/a WD) BIASDAT(T) /(1)) (3.3)
This sav_ingrixlvestment grc\:wth equilibrium condition is ‘sinilar
to eq\;ation (Z.él)_ wh:{‘;ch was ‘derived in chapter II. There are two impor- -

tant differences. 'The first is ‘the appearance \of .(1-T) on the right-hand

(

lPemsion contribution and private saving are not perfect substi-

“tutues: apart from other cohsiderations the tate of return to pension

contributions is, in stea,dy-%ate growth and in the absence of techni-
cal progress, equal to the growth. rate of employment; this will equal

r, the equilibrium profit rate, only by coincidence. The degree to which
they are not substitutes is measured by the factor (l+g)/(l+r) in the -
household life-time wealth constraint,’
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v

side‘of (3.3)~-this measures the 'éaving—displacem'e"ﬁ(t/:‘effect of a state

© pension schene. The seconci is the ap.pearance of g on the right~hand
s'ide of 3.3. Th:is secopd appearance of’ g, OT 1‘nore pr‘ecisely, the factor
(1+g) / (1+1), measurés the degree to which real saving is displaced by
the sta‘te pension scheme. This we . will call, a/fter Kotlikoff (l979a),ﬂ

the life—time wealth effect. Rewriting (3.3) to make g an explicit

function of the other variables gives . :

. aoW(l—T) (1-B) (1+r)
- 8F al(1+r) + BTaOW -1 ' . \ ' ‘(3'4)

4
»

-

. /
/
We can examine the effect of a change in }T on a steady—state

growth equilibrium by tracing the induced shifti of the saving—in;iestment:

(5-1) curve (3.4) against the full—employrﬁent (F-E) curve, _g=.1—:1, in g-r

.

. i
space.

<

Whatever the shape of the S5-I curve, an increase in T shifts it

\
\

to the left. From (3.4) \\ ' . .
_ , /

gﬁ“ ] [aow(l-B)(l+r)][al(l+r)+8r(ac'.W)] + [aOW(l-T)(l—B)(lﬂ') Ba;)W] <o. ()

T .

[al(l+r) + BTaOsz

7

However, to know how the shift will translate into new equilibrium values
of g and r we require information about the ghape of the S-I curve. In
chapger II we showed that the shape of the curve without a state pension
scheme depends upon the nature of technical substitution in production.
.The same is ;nue when we add a state pensign scheme. Agcordingly, the
rest of tl:is chapter is devoted to showing how changes in a state pension ’

scheme affect growth and factor distribution under different assumptions

about the elasticity of substitution.

I
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Fixed Factor Coef ficients

b

If there are no possibilities for factor substitution in production

, (0=0), a, and a, are, by definition, fixed numbers and g din the S—I curve

Y
~

(3.4) condition is a function of r and W alone.
Cohsider equation (3.4). If T=o this reduces to equation (2.21)

g = ao/a:L (1-8)w ’

which is a straight line sloping down to the right in g-r space.

Maintaining the assumption of fixed production coefficients but allowing

T to take on any positive value causes a quantitative change in the shape
of tl;é S'—I c;n:ve: it bends backwards to the origin. This qt.xali'tative
change ir; the S-I curve is identical ,to’ the change in the. §~I curve that
the introduction of variable productiox;l coefficients caused in cﬁaptgr II.
The effect of the ingroduction of a state pension scheme on the S—I curve

in a fixed-coeffiéients model is shown in figure 3.1, curve (a) represen-

" ting the no-state-pension case and curve (b), the state-pension case.

The characteristic of a state pension scheme which causes the change

-

in the S-I curve is the result of the life-time wealth factor (1+g)/(l+r);
were that to be held constant then the e_ffecE of changes in T would

simply be to cause (2.21) to shift in a parallel fashion to the left.

7

The peculiar influence of the state pension scheme on the shape of the S-I

curve is explained by observing the growing yléight of the influence of

the life-time wealth factor \as r falls from its maximm value (point 4 in
figure 3.1) to its minimum value (r=-1) along (b). It is convenient in

. \
doing this to refer directly to the S-I equation in implicit form (3.3).

(Note, however, that the right-hand side

°

g'is also an argument on the right-hand

K

of .(3.3) does not explain g ‘since
side,) If we start at point A,

where r has its maximum value and let the profit rate fall,\ the resulting

~
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Figure 3/1. The effect of . the' introduction of a state
pension scheme in the fixed-coefficients

t

>

‘neoclassical model.

A

(2l 4

P

o e B R e €T Yo

TN R SR SO O Lt R

o Nt &G L e

D e E T T

2 e e

- e

-




. s

B <A S

e LT

R < it

57. )

.such an exceptional utility function as the logarithmic (for example, ' |

~isastretc€1g credibility to maintain that there are no possibiliﬁies

1

"point B' in figure 3.1).

When the model is generalized to inglude a stat;e pension scheme
an unstable growth equilibrium (point B) remains but there is, in addition,
a stable. equilibrium at point D in the range where the S-1 curve :
bends back c;n it:self.l The existence of this stable equi'librimp means

that the fixed-coefficients growth model might have some a‘pplicat\ion .
. M 1 ]
o

to the interpretation of long—-run grow“is’;l in real economies. (It was the

instability of the original Harrod-Domar models that motivated subsequent
Y

work to develop growth models characterized by stable equilibrium; e.g.,

o

Solow [1956] and Xaldor [1955-561.) - B
As always, we must be caref’u; about applying such highlUy abstract

models to the real world. F’or instance, while there is little doubt

thhat capitalist economie;s have been ch'aracterized by an increasing stabili‘t:y

as they have matured, and that this change has been paralleled by a v 4

relative growth in state s\oqial welfare programs (one of the most important

being state pension schémes),, it would be unwisé to conclude for this

reason that the mechanics described in the model presented here are a

valid representation of the mechanics actually at work. In particulér,

it would i>e inappropriate to'attribute to these associated events,

namely, growing social welfare programs and increasing gtability, a

strict cause and effect relétionship of the sort implied by} the model. |

We pan cite two reasons. One is that a fixed-technical-ccefficients

model is not a good representation.'gf a modern capitalisi economy. It

vy

\
/

lThis assumes that the equilibrie; exist at all. If the F-E curve )
is to the right of point Cﬂ:here will be no long-run eqUilibrium. IR

»
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increase in W (through [2.7]) causes g to rise; hence the S-I curve slopes
down to the right. However, as the profit rate continues to fali, the
numeritor and denominator of the life—time wealth factor (l+g/l+r)
rise and fall respectively. As this continues as (l+r) approaches zero,
the present value of pension wealth and, consequently, total life}t/‘iume

©

wealth increases without limit and, as a consequence, first-period con-

1

sum{ation, which is proportional to total life—~time wealth,” also tends

to dincrease without limit. This does not actually happen ;Eor, in attempt—\
ing to realize such spending plans with a finite real wage, households
are gorced to draw resources from real saving, which, in the limit, drives
the "growtli_ rate down ‘to its minimum value, -1, as r falls to —l.2 The
actual point of inflection occ'urs where the increasing"positive influence
on current consumption of the life-time wealth effect overwhelms the
increases in current real resources-—which can only come from finite
increas‘es in the real wage-—and, as a result, resources devoted to real
savings are cut back (point C).

The backward be;xd in the S5-I curve resulting from the incorporation

of a‘'state pension scheme in the model has an important theoretical

implication " 'We have seen that neoclassical growth models with £ixed

_factor coefficients have unstable steady-state growth equilibria with

lThis can be seen in equation (3.2).

2Wealth is W{(1-1)+1 i—:% }; household saving out of life—time
wealth is (1-B)W{.} a positive function of the present value of pension
benefits TW (%—:—%). However real saving 1is the difference between net
. 4

wages and current consumption:

wi (1-0)-B [(1-0+ %15)4}

- which is an unbounded negative function of pension wealth. .As the

representative household reacts to the fall in the profit rate, it tries to
reduce its real saving below zero. But what might ba possible for one household
cannot be done by every household without driving production and the growth

rate to -1. Consequently along the S-I curve, r and § go to -1 together.

[
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for factor-substitution in economies with a wide range of industries

and processes such as, are éharfaéteristic of the modern world.  Moreover,

even if particule;\r industries do havq'fixea factor coefficients, the

a : .
. possibllity of a change in the pattern' of resources devoted to different:‘

industriies mean: that, in the aggregate, production coefficients are

variable. The second, Iand more serious, difficulty with a litei‘al
) ) interpretation of this model is _that-it is not at all clear how the
<L .introduction of'a state pension scheme would take an_economy from an
unstal?le growth‘equilibrium (poi-nt B' . in fiéure 3.1) to a stable équilib—
rium (point D). Indeed, the introduction of a state pension scheme would,
normally alead from an unstable equilibrium at p/oim; B' to the equally
unstable equilibrium on the new S-I curve at point B (and this ignores

. the fact that the initial shock would be destabilizing in itself).

This second gbjection is a particularly serious one.

e
~

. It is unrealistic to think that an unstgble model can be usef{Jl

&

»

in eicplaining economic behaviour. For this reason we will confine

> ourselves in what follows to'stabif equilibrium. Unfortunately, in the

case of the. fixed-production—coefficients model, even the new-found

stablé equilibrium in the presence of a state pension scheme is somewhat
suspect since only unstable equilibri?. would, have been possible in

the period preceeding the introduction of the scheme. We will continue

T with analysis of the fixed-coefficients model for completeness, but

e £ cranell
*

oy N this drawback to its dpplication must ‘be borne in mind.

b

- 1

{ We can now retu};c(l, to the model and to determine the i’.‘gcidence of a }

( ' state pension scheme. We are interested in tHe sign of the expression .

- d ¢ > )
ﬁ.‘ This can be expressed, using the implicit function rule, as =

Gt

.

\ ."_‘SE,,__M' i ' ‘ ' ':'
. % . - at og/ T b . 4

"
S b
N v
v
, .
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.

saving lost by the "erowding-out" effect of the state pensiog contribution.

This\result is illustrated in figure 3.2 as the movement froﬁ poiné A
to point B.

Finélly, it should be pointed out that whilé the mechanism described
above assures.that the loss of saving on account of the state pension.

is compensated for by an increased incentive to save, there is, none the

¢

less, a limit to the size of state pension scheme an economy can support
in a fixeg—coéfficients growth model. As we have seen above, equation

(3.5), as T increases from O to 1, the S-I curve progressively flattens

against the axis g:= -1 and the maximum growth rate that saving can support

declines. This is illustrated by the progression Cl .....Cn in figure 3.2,

Setting the partial 3g/dr equal to zero ‘gives

. max _ VBT - BT -1 .
B T e D : \
ax

So long as gm >n  (curves C ané\cz'in figure 3.2) there are

1

two steady-state growth equilibria, the one with the lower profit rate

{ N

being stable. As T continues to incfease there cdmes a Qpiﬁt (1=T*) of
tangency between the S—I'cgrve and the F-E curve (point ' C); as T’ ‘
'incréaséé béyond this critical point, no steady-state equilibri:m exists.
Tha; is to an, a state pénsion scheme can Be so large, and the life-time

. v

wealth induced turrent consumption so high, that there simply are not

the resources available to replace the saving 'crowded out" by thé scheme

whatever the profit rate. . \

-

In the next section we studyfthe incidence of a state pension‘scheme‘«:,

.

, in an economy with variable production coefficients. *-
]

i | . '/ J‘ ‘r

L b RN O

v

!,r &5
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where’ g is defined by (3.4). As we saw (3.5) the numerator of this
expression is uniformly negative, but the sign of the denominator

Sinceé the S-I curve is backward-bending,

depends upon ,the value of r.
) !

it has, looted at from the left-hand side, a maximum value measureg along
the g-axis. The value of r ‘associated with this inflection point which

we will call r* can be shown to bel

*_ST—/B? . )
r ——‘—"“““"’al(s,r_l) — 1 .

For values of r greater thin r*, S-1 has a negative slope (point A

to point C in figure 3.1) and for values of r leds than r* S-I has a

positive slope (point C to point E in figure 3.1). The negatively-sloped

\ rangé corresponds to équilibria that are unstable and the positively-

sloped range corresponds to stable equilibria. Since we are interested
in stable equilibria only, we limit ourselwes to considering the range

of S5-I defined by ’ '

l—1<r<r*=ﬂ———@—l—l
- - a, (1-1) ’
Over this range 9g/dr 1s positive and consequently Y
dr
a1 > 0.

.

. Note®%hat although an increase in the size of the state pension

scheme will tend to depAre.ss the growth rate (3g/3T < 0) in partial

equilibrium, the profit rate must change in order to maintain the full-
; . - .

employment rate of growth which is an assumption in the neoclassical model

<«

.and, consequently, in long-r‘unAequilibriu'm it is the profit rate only
which adjusts. It is the increase in the profit rate which provides the

incentive to households teo in'crease‘ their real Saving to make up for the

ul . . ~ "
Set the partial derivative 3gfor equal to zero and solve -
for r. There are two roots of which only one makes economic ‘sense.

A
a

‘
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* separately: first inelastic substitution, 0<0<l; second,‘uniéafy
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Variable Factor Coefficients

If production coefficients are va;iable, a moveméﬁt‘along the

N .

saving .investment (S-I) curve reflects not only changes| in saving behaviour

as the profit rate'varies but also changes in the capit%l—labodr‘ratio
. A . B \
as firms react to the changing relative cost of the two. factors of
° \

. . .. . \ N
production. As we saw in chapter II, as substitution possiblities (mea-
| .

sured by the elasticity of substitution paraﬁéter o) chépge‘from(being
non-existent (o+o) to being perfect (o), the S-I relation changesI
shape, each o;e beiqg characteristic of a particular value or7rangé'df

o (refer to figure 2.5). As we gaw in the last section, a state pension
scheme changes the charaéﬁerist&c shape of the S$-I curve when 0=0.

Where © is- greater than zero a state pensién schéme also influences ;he
shape of the S-I curve although.not so radicall§ as ip the case of fixed

.

production coefficients. It is convenient to consider three cases

elasticity (the Cobb-Douglas production function), g=1; and third,

elastic substitution, 0>1.

Inelastic Substitution % ' :

If the elasticity of substitution”lies between zero and one the S-I
curve has the same backward-bending shape without a'state pension scheme.

that is characteristic of the S-I curve in the fixed-coefficients model
K'Y ;

with a state pension =scheme. The introduction of a state pension -scheme
in the inelastic-substitution model simply flattens the S-I curve somewhat
‘ \

against the g = -1 axis in the same way that progressive increases in
i . \ “~
the size of the state pension scheme flatten the fixed-coefficients S-I

a

o7 .
curve against the axis..' As in that model there are, in general, two
4 - .
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equilibria, one stable and one unstable, the stable one being associated
. ’ N M °

" with a positive sign on dr/dt. #

-

This can be shown algebraically. Again we are interested in the

sign of dr/dt. By the implicit function tule ' '

3g/aT

dr/dT = — 3 T8

The general expression for S-I as presented in equation (3.4) is still

. valid though we must bear in mind that the technical coefficients a_ and

a, are now funefions of the profit rate. The partial 9g/oT is still
e e B

negative (3.5) but the sign ofs tha partial with respect to the profit

rate is ambiguous:

82 . U-Dasp)
T la(r)+BT(l-alr)) ]

—  La@BTA~()) ] (140 ¢ 22 +(1a(n)]
- () () (- 320), (3.7)
'Where a(r) is'al(l+r), the share of gross profit is-gross{na?ioﬂal

income. The influence on the 'sign can be isolated by making the following

'

S 1
. substitution.

-which gives
“og 1-1)(1-B
= - Mﬁ,gigl ST (O HTa)) (a2 a(6) (1-9) )

w

|~ a(e) (L)) (1-60) (1-0) )

[y v '

LI, N . s
[ ]

lThlS follows from (Ballar = -3 0/(1+r) which was developed in

_chapter II, equation (2.24).

“
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This is > 0 as . . :

-(0-2B1) - V0% - 4BTO + 4BT
28T - 1

o

o(r) $

Unitary Elasticity of Substitution . , &

If. the elasticity of substitution is one, the production function is
Cobb-Douglas and factor shares are constant (a(r)=30). Consequently, we

can write the S -I relation

_Q-3y(-0a-s) (1+n)
. ~ . B =75 ¥ Br(1-0) -1 ‘ \(3'9)
, -

) . This is linear in g-r space with a constant slope |

3g _ (1-Gr) 1-t) (1-R)
or' Or + Bt(l-ar)

(3.10)

A ’

. and lies to the left of S-I curve corresponding to the no-pension case.
o o .Unlike the fixed-coefficiengs case, the intgoduction of a pension scheme"
makes no qualitative change in the saving-growth relation: it simply ro-
* tates to the left (figure 3:3). Since neither the domain nor t%} range
of this S-1 curve has an ﬁpper bound, we know that a steady-state growth

‘equilibrium always exists. Consequently

, ‘ ' Coar| /e \ ~
S - atf , ~ we C . (3.11)

v
for/any value of T over® the entire domain since S-I is linear. Since
proportional changes in the capital-labour ratio are equal’to proportion-
al changes in the wage-profit ratio, increased per-capita saving as the

profit rate falls (and wages rise) is more than compenéatea\for by an

increased demand for capital in production.l

3

;Mathematically, this is because per capita saving is a linear
function of thg nrofit rate but the per capita demand for canital has the form

- . i a; [a(r)-1]
. ’ 3, = TR

Q
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Elastic Substitution

0

Factor shares are a‘negétiye function of the rate of return to that

factor if the elasticitf of substitution exceeds omne

2L - o 10 <o (3.12)

Equation (3.é) continues to hold but now its sign is uniformly positive

\

and consequently

dr ,

dt

Graphically, this is siﬁilar to the case of unitary elasticity:
. * & -

the positively-sloped but now curvi-linear S~I curve rotates counter-

clockwise with an incréase in the state pension scheme.

Conclusion

. If the init}al equilibrium in a neoclassiéal steady—stafe gro&th
model is a stable one, then a sgall increase in the size of the stgée
pension pién will, in the long run, cause the equilibrium profit rate to
riée. _This is a general‘result and is independent of the elasticity of’
substitution in production. A particularly interesting corollary is that
the state pensiontscheme has the special property that its existence

alone providgs the possibility of a stable-state equilibrium in the

normally unstable fixed-~coefficients-of-production growth model: -the

introduction of a stite pension scheme into a fixed production coefficient
model has the same effect as allowing a small degree of subsiitutébility

between the factors of production; in both cases there is, at relatively

N t

low levels of the profit rate, a positive relationship between the profit -
rate and the growth rate. The usefulness of such a model for explaining
real-world phenomena remains; however, as the model is silent about

how one goes from the unstable to the stable equilibfium. Changes in

i
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CHAPTER IV

THE NEO-KEYNESIAN MODEL OF A STATE:PENSION SCHEME
« ‘ . !

[
\

\

' . Introduction

[

The nec-Keynesian model reflects a view of the world in whdch

capitalists' behaviour alone determines ;he characteristics- of the steady-
~state growth path. This is clearly the case in Ehe model'p£esented,in
chapter II: ;he'model‘is closed by the intersection of the investment
Afuncéioﬂ and the ;ggreééte saving function;‘cépitalists are, by defini-
tion, solely responsible for investment decision as well as being the -
only savers. In that model ‘the growth rate an& tﬁé profit fatg are

ﬁixéd by choices|that capitalists make; what the workers éet‘éé a wage

is determined as/a residual. This is in contrast to the nquiassical

model in whick the preferences of all economic agents count in the

determination of’equilib:ium and in which the values of the dependent
variables are determined simulténeously.

In this chapter, we will show that even if workérs do account for
soﬁq aggregate saving they cannot, within broad limits‘of beh;viour,
influence tﬁe impo£Qant characteristics of the long-run growth equilibrium.
Conséquently, their reacéipns to a policy change suéh as the introduction
or change in a state pension scheme have no influence on'the characteristics

F
‘pf long~-run growth in a capitalist economy.
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H ® factor shares on account of changes in the size of a state pension scheme
L 3 . .
LF_ * - » N
¢ . depend on the elasticity of substitution. An increase in the -profit rate
4 ‘l LS ~ - '
i means .n .increase in the capital's share of income if the elasticity of
4 substitution is less than one, and a decrease in capital’s share if the
1o, ) .
o i
t \
¥ elasticity of substitution is greater than one; an elasticity of substi-
£ . tution of one means that factor shares will be independent of factor
; returns. | ' .
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No Worker)Saving

If workers do not save, the effect of the introduction (or change) -
in a state pension scheme is straightforward. Sinice the pension scheme
works b¥ taxing one group (workers) to transfer to another (retired

workers) the only effect that an increase in state pension scheme can

\

have is to reduce the consumption of those members of the working class
|}

currently working and increase the consumption of those retired. There

will be no effect whatsocever on gross wéges, the profit rate or the growth
1

'raﬁe, or on the distribution of income or consumption between classes.

L

(In almost every socilety some provision is made for the elderly--
! )

intra~family transfers or some form of private or institutional charity

i

]

are common examples—-and one could expect that increases in a state pension

system would be acczﬁggnied by reduction in transfers through these

traditional channels. Actually, it has been argued that it has beén the

decline in traditional means of old-age support--especially intrg;family'

transfers--following the growth of ‘day-wage labour that ﬂas led tp a

political demand for old age supportfpf‘the sort studied here. But,
7 : . R .
whether a state pension makes up for lost transfers or supplants them,

the effect is the same: the long-run characteristics of the economy as

’ ~

a whole are unchanged.)

Worker ﬁaving

The neo-Keynesian model can be generalized to account for worker
saving. This is an appropriate extension to glake since a change 'in a
state pension scheme can be assumed to have some repercussion on workers'

saving insofar as workers save for old age.




T .
capital, respectively. Takiné the first eq?alify and inverting we )
have S ' ' ‘ ‘ )
Kc Kw : . ' .
S = oy | ‘ (4.4)

Multiplying both sides‘by the cq@mon rate of profit, r gives

Pe . Bw “.5).,

Sc ‘ Sw S
and substitu;ing the expression for Sc and Sw in (4.1) we have ’
L RTREEE S wer ]
from which ' ) Nl .
| « L
‘ sc?w = sw(w + Pw)* = Sw . -~ (4.7)
Tﬂus we can write total saving (4.%) ’
. s = sw(w + Pw)' + scPc = sCPw + SCch
or
s = 5P . CG® s
from which+ follows (2.26) when we divide both sides of (4.7)
by the capital stock, K K |
S/K =g=S8r o ) (2,26) .

4 .
within the limits on s, and S, specified in (4. 2)(PaSiﬂEtti,l962, pp. 127- .

7

128)

lIn a model which Wwas a Precursor to Pasinetti s, Kaldor (1955-56)
wrote per-worker total saving as ’

SPQ+SW. ) '”., R -,

It was Pasinetti s contribution that he recognized that worker saving implies.
worker capital and worker profits.(1962). The restriction of workers' e
saving propensity has been made explicit add its implication investigated

by Samuelson and Modigliani (1966). Samuelson and Modigliani have also
developed a dual to the Pasinetti result for steady-state growth when

Sy > @'s,. In this case workers are accumulating more quickly than capital=
ists (because they save out of wages as well as profits) and in the long-

run they own all but a vanishing share of the capital. Under such circum- = =
stances we revert, effectively, to a one-class neoclassical model in which
growth is-characterized by the relation g = sw/aj. Samuelson and , \»Q
Modigliani call this the "anti- Pasinetti" range. . . R

~
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. 1
«  Assume that workers save at a fixed rate on income s, Aggregate
per-worker saving, S, is now the'sum of capitalists' saving @nd workers'
. ‘
saving

S = Sc + Sw = scPc + sw(W + Pw) (4.1)

where Sc and Sw are per-~worker saving of capitalists and workers, Pc

sand Pw per-worker profits of capitalists and workers. Pasinetti (1962)

and Samuelson and Modigliani (1966) have shown that if the profit rate earned

- by workers on their capital is the same as that earned by capitalists and

i
L4

s < ads_ - (4.2)

where o is. the net profit share, the aggregate saving relation can still be

2

expressed by €2.26); i.e., it is independent of worker saving.
We can review Pasinetti's argument briefly. In long-run equilibrium,
with‘the limits on 8, and SC specified, the growth rates of capital stock

of both capitalists and workers are equal to the growth rate of total

&

3
capital, i.e.

-

Sc¢ _ Sw _ S = .
e = K ) g ¥ ‘(4-3)

Kc Kw

where Kc, Kw, and K are capitalists' capital, workers' capital and total

1‘I‘he fixed saving rate can be taken to represent rule-of-thumb
behaviour (Jones 1973, pp. 154-155) as opposed to life cycle utility~
maximization of the neoclassical variety. Given, on the one hand, the
uncertainties of future wage and profit rates, employment, working life
and life span and, on the other, the .fact that for most personal saving
people tend to be locked into long-term fixed payment saving cdontracts
(e.g. mortgage payments, company pensions, life insurance contracts
and certain tax-~exempt saving plans) such a representation is not
unrealistic. 1If workers save in such a manner during their working yedrs
and then dissave in retirement, s _for the whole class of workers
represents a weighted average of awhigh saving rate in the early years
and a negative rate in retirement. If we assume population growth, wage
and profit rates are stable (as they would be in long-run equilibrium)
the consumption profile over a lifetime is fixed, then there is a
one-to-one relationship between saving out of wage income by working
workets and saving out of all income by all workars. This point is

- developed below,.
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i.e.} Kw . is a‘posi.tively-sloﬁed function of S,

. i \ "
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than some critical level); only the saving propensities of capit@lﬁts.

l ) B ’ S

matter. There is, however, one essential differefice if work&rs save,

and that refilects the fact that in?long-run eguilibrium some portion of ;

the capital stock is owned by weorkers. Specifically, in steady-state

[

. . N .
growth .the ratio of workers' capital to capitalists' capital is eqhal

to the ratio, of workers' saving to capitalists' saving
Kw sw(_w + Pw) sw(w + rkw)
Ke « Y séPc schc ‘
. \ “'t -
where Kw and Kec dre per-worker workers' capital and capitalists’ capital
. . N »
respectively. Cross—multiplying gives . ’ §
B s rKe ¢ s (W +\rK§1)
c e s = ¥ ;
Ke c y Kw \<)
| | o ‘L
and combining with (2.26) gives { = gx
+ ‘ °
s (W + rRw
- ‘S T =,g z'_y_——-——————)— 1 (4{‘9) /
. . c . Kw ) T * &
’ t
The ratio of workers' savi% to workers' ‘capital is always equal to ’ -
the growth rate as determined by capitalistsf saving. Moree*ver, sincé ;
the equilibrlum values of g, r and W are determined mdepemiently of 3
‘ workers behaviour, the constancy of the ratio Jon the right—hand side of g
¥
(4.9), is maintained by Kw varying with s, Specifically, given the -
evtq}kl\a'fb‘rium values of g, T and W in (4.9) _
“ ~ . sww ) . . «
) Ref = 4 —— 4.10 Y
, ey . )

within the domain 0<s_<0s . :
/ YL .

[ .

l'l'b;i.s; literally is true in «steady-state growth,’ »\However, stability

conditions do depend upon the value 'of sg. See rglin (forthcoming,
chapter 4). , . .o 0
- \) LS

» "
C % . ,
®
N »
e . N 5 . \ .
'
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. . ‘
Pasinetti, and Samuelson and Modigliani studied the distributive

v propért&e; of a Kaldorian gwo—class grogtﬁ model in which the steady-

7_—7ystaﬁe growth xate_ig given exog;ﬁouély by the'rategpf growth of the

1apour force;l' In other words, theirs were full emé}o?ment models in the

same sense as a nebclassicalAmodel: full;eﬁployment growtﬁ is :lsumed. ACJ

In this sense the Kaldo¥ian-Pasinmetti model is a hybrid. Since the

neo-Keynesian model weghave specified has an 1ndependent investment

funetion, the assumptldn\\f full employment growth would over;determln‘;

our mbdel; consequently one relation must be’dropped. None of the-essen-

.,

. . ) . J :
tials of Pasinétti's results are lost if we Sub?titute oyr ‘Rebinsonian -

Ty

. - . . . ‘
“investment function for his full-employment growth condition. Having
done that ‘we find that the é@heralized neo-Keynesign model with workér

Lt ' L 12
"saving is closed with the same two equatioms it was closed with in chap~

~ oy

ter II: = °° v g , ’
] ) s ’ .
g = s.T (2.26)
1 ) 4 o l . ¢
B - g = i(r) ’ : (2.27)
with additional condition ' '
1 PR , .
. . Sw <‘0Lsc . 4 (4.2)

P! 4 -’
This maintains the essential Pasinetti result: even though workers save,

if there exists one class whose income is accounted for solely by profits,
N :

the saving prépensity of workers' drops out of the aggregate saving

. function. The characteristics of steady-state growth with whichhwe,have

concerned ourselves--the equilibrium yaLpes of r, g, W and C-~afe - ‘ .

-
indepeﬁdent of the savxng 'propensity of workers (so long as 5, is less’

) - A A |
. - 1

1 * R ":xJ,-*lw )
"The purpose of this essay is td present.a fore logical recon- ° %

sideration of the whple theoretical framework regarded as a system of

ne ary relations to achieve full employment'' (Pa51nett1, 1962 p« 103)
[Em %&sis added]. i .

o 4
¥ - -, }» R . . .
» B
'
. PN B . ‘
. ’

.
-
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Similarly, workers’ profits are an incredsing %rnction of Sy
' h rs W '
Pw = rKw = E'—S;? . v (4.11)

» [y i
-

We can review the nature ofsthe long-run growth equilibrium in the
" . / u
neo-Keynesian model ‘with worker saving.: In figure (4.1) we have réproduced

i
)

he neo-Keyneslan saving and investment functions in g~r space. The

only difference between this diagram and the one presented in chaptef II
e

(figure 2.6) is that here the saving function has a veftical co‘ponent

’

at g = sw/al which reflects the range over which the Pasinetti result
I3 " -
does not hold,the "anti-Pasinetti' range (see p.7l, n.l1 above). ' The

intersec;ién of the investment function and the saving function in this
"anti-Pasinetti" range is unstable .and for this reason alone must be

L C 1 L .
dismissed from further consxderahiqn. In the region of point of inter-
1 \

section A t?e analysis of the neo-Keynesian with worker saving is identical

[

to the analysis of the neo-Keyhesian model without worker- saving, which

. was presented in chapter II. The iniportant conclusion is that, given

K

'.‘ N 3 .\'
the production function, .the real wage, per-worker consumption, and

the rates of profit and growth are determined by the behaviour of the
&

capitalist class akfne. Within'wide limits the preferences and behaviour
. . o

[

, - . ' ’ .
of workers are of no account in determ%aing the general characteristics
of the long-run growth‘equilibridﬁ.‘

There 1s, however, onedway in which”workers ¢an influence distribuﬁion.

Varlation in the saving rate of wdrkers .does” directi? affect the division

tof profit and consumption betwean capitalists and workers. . From (4.10) -

¢ v . .

) . ’ s W
W

- Kw )
a K K(g"s r) (4-12)
.. R N W
' lThis was. the oriterion that was used:in a similar case in the ~
neoclassical model et : - .
) [} Fi ~ \

-3
tayS
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Up to the li;h‘-‘sw = usc (at which ﬁ?int Kw/K = 1 and workers own all
. " ' — E
but a vanishing share bf capital) this equation shows the proportion
A ' “
of total profifts accruing to workers as a function of the saving rﬁe’

of workers. *Since in long-run equilibrium

LA, - (4.13)

P K
we can also derive expressions for Pw, Pw/W, and Sw from (4.12)
’ sWW'P 'str . :
Pw =" — = — ' (4.14)
K(g - s 1) (g = s 1),
K L )
Pw = ™ ' (4.15)
(8 = s 1) . : P
' . . s S WT ~ o
} ’ Sw = SCPW =2 -(—g—_—-s-;—;) (4.16)

where the left-hand equality in (4.16) was derived ‘h 4. 7N.
One final step is to reconcile our ass4umptions‘ that (1) the sav%g ’

propgnéities of worker; as a class.can be sumEarJ'..zed'in a sinéle fixed

saving coefficient Sy and that (2) individugl ;vorker households save

positively during their working yedrs and then dissave out of the accum\ix-
latled cap‘ital to support themselves in kret:irement. The story goes some-
thiné like ;:his:‘ Imaéine that each wo?ker shves a fixed percentage of

. wage inc‘ome, x , each year investiné his savimﬂe ruling rate of profit,
Upon retirement he buys an annuity that pays hi xed amount N per year

until he %es.’ Since over a lifetime, each worker's saving nets to zerol

it :'ls clear that a positive level of aggregate worker saving can only

result; érom‘ growth of the working class. In fact, it can be s'ﬁow'n that

if the WOrkixig class grows at a cévnstant rate, there is a stable relation-‘

N

éhip between the net savin’g.and the gross income (wages and profits) of
. . . nﬁﬁ‘g‘-‘f&‘“

lIt should be noted _th_ét there 1s an implicit assumption here that
eagh worker saves only to-spread consumption over his.own lifetime and
not to make bequests to heirs,
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the entire class of~ v}orkers, working and'retirgd, in any given year.

We ca1‘1 go a step further. Given r,we can posit a relationsh‘ip ]:etween

Ay Sy and the level of consumption of retired workers. Writing Cwr for
per—-worker consumption of retired workers we have, glven a fixed 1ifespan,

"work pattern, ‘profit ‘and growth ratéh o P

Cwr = b Sw ~ (4.17)

where 17 is a constant and is, in particular, independent of s, .l Sub-

stituting (4.16) into (4.17) and using (2.26)

\

. . bscsww :
‘ - ) ' Cwr = (S—-_—;—) (4.18)
’ <. w « 3
s g ' ’ ’ N
“ ) L rhe representative worker saving X = xW per year and investing
r N it at r has accumula ed, at the end of a working 1ife of
)
' ﬁ ¢ 9.
f SIX( 1+r) y - x[ﬂzif—)—l] :
% i=1
f This will provide him with an annuity of N = X[(l+r> - 1] [ i ]
| ' r P o 7 ‘ T 1 -(1+r3% "
T ‘. . for his % years of retirement. Consequently, tffe annual retirement
i « consumption of any worker 1s proportional to his annual saving. Since
SN L . emfflo nt grows at a steady rate we can add over all age cohorts to find
i ! * . Ta-fixe ralationship between Cwr and Sw. Letting the oldest living
] \ " . generation he the numéraire then s
‘» » N ‘
A ' ' z._l 1 N
Lo . : ¢ r -1
: ‘ +r)t-~ .
| | | e =y Vg P 1 ] (1+g)]
I - ' 3=0 1 - (1+r)® 3=0
o +and - B+ ‘
5 - Z F(#g) = X ] (1+g)
1=87 i=2
‘ , R B 2-1 ) )
Hence. " . b (1+8)
’ LAt )” -1 \r g1 =0
- C ! (1+g)
- n: | ita
. and we can write Cwr = b Sw where
) 2. ! )
= b=[.)[.]— .
: k N T EE G
is a fixed number given only r,.g, d)%. 2. 4

. i
.o B L
v

»
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2

Consumption of retired workers is an inetreasing function of the average

propensity to save of workers.

~

The relationship between S.» Sy» Sw and Cwr can be shown graphically.

In figure 4.2(a) we consider the case of Sc = 1 and in figure 4.2(b)

t;he mo‘Ee general case of 0 < Sc¢ < 1. 1In each fiéure the distance between
the upper and lower horizontal axes represents per—m;rker output—income
which is fixed gi’ven equilibrium value of r and the production function.
Reading from the cegmtre to extreme right we see how the-.components of
income change as s, é'oes from O to a. From the centre to the extreme

left we can see how the components of expenditure change as s, goes from

zero to a.l .The shaded portion of Cw represen‘its Cwrc.

Looking first at figﬁre 4.2(a) sme general feafures stand out. Since

s =1,

c . Sc = Pc and Sw = Pw for all values of S, Moreovery since ris given

P is fixed and Pw + Pc is constant'for all values of S’ Similarly the
residually determined qualities of W and C are equal and fixed for any

value of 5.t The curvi-linear portion of P and S reflects the no‘n-linear
J

relation between s“‘7 and Sw [equation (4.16)]. The diagram makes it clear

that in steady-state growth workers as a class cannot change the real wage

nor their total consumption by saving more. They can, of course, increase
. . ; .

their total incomegy APw, ‘but that in itself has lixﬁited significance

o

because to do %o they must, as a class, increase their saving by the same

amount. (APw gqual to ASw is a consequence of assuming s, = 1. Capitalists

set the terms of each cla\B’s saving by their own behaviour; 1in general,

from equation [4.6], APw = 1/ScASw.)

The one reason that workers do have for saving is evident and is

There is no reason, of course, why sw~ could not exceed o but
at any value %f sy beyond o the equilibrium profit rate is no longer -
independent of S, See Samuelson an-d Modigliani (1966).

\

N
\
! - -

3
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income and expefhiditure. "

[

Figure 4.2, 'Variations in s and the distribution of national
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explained by equation (4.18). An increase in s’W reallocates consumption

from working years to retirement years. Given the terms at which they

can save: (i.e., r, itself estimated by capitalists’ behaviour) the higher

the propensity to save of workers as a class, t:hé. larger is the share

1
1

of workers' consumption that is being enjoyed by the retired members of

_that class. This is represented in the diagram by the cross—hatched

area Cwr. This is reflected in increased profits of workers as a class,

an increase that is attained at the expense of the capitalist class.

»

However, since the increase is "purchased” at the cost of increased

saving, the working class as a whole does not increase its absolute amount

of consumption.

AN

Y

“1f capitalists consume part of their profits, then an increase in

s, erodes capltalists' consumption as well as capitalists' saving.

Figure 4.2(b) shows the same relation between s and the division of

per-worker income and expenditure. In this diagram S, is 0.5 so'that

total saving is one~half total profits but total consumption is larger *

B -
. than W. There is thd same curvi-linear relationship between S, and Pw,

Sw and Cwr as in figure 4.2(a), but now S has an influence on the amount
of consumption, Cc, which capitalists as a class’can enjoy. As s

increases, capitalilsts' consumption falls. The reason for this is clear: -

o

W *

Cc must always be a fractionmn ‘(1-sc) of Pc. As workers increase their

saving they '"take over" a corresponding larger share of a fixed amount

of profits; as this happens, the capitalists' share of profits shrinks

and with it the capitalists' consumption.l In this case the workers -

\

increase their retdirement consumption to some extent at the expense of

'lLimited, as 'always in this anal)(si‘s,, by the condition s, < asc (4.2).

LN
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capitalists' conéumption. This is, an example of the Keynes-Kalecki

N

"widow's eruse" in the hands of workers rather than capitalists (see

'
-~

Kaldor, 1955-56, p. 368, n. 34}

The Impact of a State Pension Scheme
Since contributions and benefits of a state pension scheme are

ntroduction of a state.pension scheme

¢

wage-related any impact that the i
ma}" have in ‘the 'neo—Keyne'sian model will be through changes in the
behaviour of workers, and in particular, ‘through Ehanges in the workers'
prop‘ensity’to saveA, S, As we have seen, a change in Sy does dnfluence
the distribution of incope and expenditure between classes; it cannot,
however, influence the broad characteristics of a long-run growth
équilibrium-—the real wage and profit rates, the lével ‘of aggregate out—
put and conSumpt:ion,‘ or the growth rate. Only if a change in the sizle of
a statg pension sc;heme causes workers to increa:;.e their saving to such
a degree that S, exceeds as would we see a change in the lOng;run
growth equi%ibrium. WVhile this is not an impossibility, it would be
a fortuit;ous event, much more a questioh of the values of particular
parameters belizig close to some critical values than the part%cular nature
of the shock itself. S8uch an occurrence can not be considered to have any
N

theoretical significance. In any case, as we pointed out above, in

the "anti-Pasinetti" range of the neo-Keynesian model, thg long—run

equilibrium is unstable and may be ruled out of consideration for that

reason alone. N

Conclusion

In a neo-Keynesian world,capitalists control more than the means

of production; by thelr behaviour they set the terms by which all other

groups can save and, to a more limited extent, earn income. If workers
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.do save and are free to esponci in their saving behaviour to changes

ip a state pension s¢ieme, they can only influence the distribution of

.

income and consumption between classes. They have no influence what-'

soever over the distribution of income between profits and wage.
Aggregate saving, income and consumption as well as the growth rate

remain unchanged whatewver the response of workers to a state pension

- : ‘
scheme so long as the economy is in the Pasinetti range S <as .
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CHAPTER V
THE NEO—MARXIAN MODEL OF A STATE PENSION SCHEME

{ Introduction

The wage bargain plays a vlery special role in the Max:xian
tradition. The set of sitm_xltaneous equations which def/i,ne the neo-Marxian
grov;th model are triarigular in the sense that, given capitalists' saving
propensity as a class, the ‘real wage determines the value of 'all the
other endogenous vaix;iables in fhe? system. A st3te pension scheme can, ] °
then, only affect the solution of the model thréugh an influence on the

saving propensity of capitalist’sl~ or on the wage bargain. We can rule

out the former for a program designed for workers, so we are left, by .

. elimination, with the conclusion that a state pension.scheme is part of

the wage bargain. In this cl;apter we will show,‘with reference to Marx
and later writers in his tradition, that the impact of a state pension
scheme on the wagelbargain is the key to assessing its long-run effect.

In particular we will show_ that an ingcrease in the size of a state pension

scheme represents an initial gain by labour at the expense of capital

)

' ‘which 1s reflected in a reduction in the profit ‘and growth rates in the o

" long run but that in historical time, in the very long run, this gain is Y,
1

slowly eroded and there is a tendency for the economy to return t6 the
original equilibrium.

T

i - . {‘ : .
1V;Jcnr]p:er:-z' saving propensity may also be -affected but as the Pasinetti .

theorém shows this has no effect on 'the solution of the model. (See : d

Chapter IV above). ‘ ’
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of the wage bargain as is the real wage; the class struggle can centre

on either:

-

L |
2

In their attempts at reducing the working day to its
former national dimensions, or, where they cannot enforce *
a legal fixation of a normal working day, at checking ovetwork ,
by a rise of wages, ... working men fulfill only a duty to ’
themselves and their race. They only set limits to the o
tyrannical usurpations of capital. Time is the room of human
development. A man who has no free time to dispose of, whose
whole lifetime, apart from the mere physical interruptions
by sleep, meals, and so forth, is absorbed by his labour
for the capitalist, is less than a beastof burden ... the
whole history of medern industry shows that capital, if not
checked, will reckelessly and ruthlessly work.to cast down
the whole working class to, this utmost state of degradation
(VEP, pp. 53-534). '

Marx makes it clear that he thought that economic power lay prima- <
- rily in the hands of capitalists but that for political reasons the.

workers could' find support, reluctant though it may be, in the*organs of
the state. v ) . '
' 14
As to-the limitation of the working day, ... it has never
been setttled except by legislative interference. Without : .
the working men's continuous pressure from without that ’ :
interference would never have taken place. ... [and certainly
, _-not in the private wage bargain] ..., This very necessity of
" general political-action affords the proof that in its merely ,
r economic action [emphasis added] capital is the stronger side. =~ ;-
(,_\_I__Pg’_, PP- 58759). .

t

There is al'll apparent paradox 'herg. The state represents political
v ' power in_; capitalist economy and the capitalist class is the beneficiary
of the way production is organized, yet it would be an error to say that
’ } . the state and the ;:apitalist) class are identical. Although Marx often

. % - - o _spdke loosely of the state as the ruling committee of the capitalist class,

- . / “
. he did recognize that an analytic distinction must be made between the

two. In particular, there are times when it is necessary for the state

i

/ ' T to-act against the immediate interests of the capitalist class, and even
N ! ‘ i

/ . ’ against the long-run interests of a particular sector of the capitalist

P 1

FA
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State Pension Schemes and the Wage Baxrgain

There are no direct refergnceé to state old age pension schemes

in the writings of‘Marx for the obvious reason that such programs did
not exist in his lifetime. However, the elements of a Marxist theory of
a state pension scheme can be found, first, by analogy to his treatment
to other elements of the wage bargain such as the length of the working
day, and second,A in Marx's r‘ecognition of the distinction between the
politicagl roles of the §tate or; the one hand and the dominant capitalist
class on the other.

. ‘In/ the éarly, pure, stages 6f capitalis‘m, such as it was in England
in the mid-nineteenth century, the relative power of the.capitalist

class was so great as to reduce the working class close to biological

subsistence. Capitalists had no interest in the health or even the

’

i

1ife-s'pan of the workers so long as labour power was forthcoming and cheap.

- A quick succession df ur}healthy and short-lived '

* generations will keep the labour market as well supplied .
as a series of vigorous and long-lived generations. (VPP p. 57)l
Because so few workers lived into#ﬁealthy retirement, pensions as such

v

were not an issue in the mid-nineteenth century (retirement, in fact,

" was considered by Marx as a sub—category of pauperism [Cagital,.Vol. 1,

chap. 25, pp. 643-—644]).2 The physical exploitation of the worker was
primarily the result of long working days and so the workers' first
efforts to fight back were directed at shortening the working da}; (Capital,

Vol. 1, chap. 10). The length of the working day is as much an element

v

lReferences cited (VPP, page) are to.Marx, Value, Price and Profit,
Aveling edition, as publishegi by International Publishers, 1935.

2References to Capital are cited (Capital, Volume, chapter and page).
The edition is that 9f International Publishers, 1967. . .

Y
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class, in order to maintain the political hegemony of the capitalist

i ~.. - ;
class as a whole. This intérvention characterizes the history of con-
\

N

dition of the working class. Indeed, cépitaiists, individually, may ;

fecoégize the necessity of such intervehtions. ~For example, qa%x cites

! » L~ ' !
a petition to Parliament of a group of manufacturers who wanted toggee’

a Iﬁy to limit child labour, the abuses of which'tﬁéy acknowleged but

', .-found themselves unable to correct acting individually (presumably fbr‘

- - f
fear of losing/competitive adthtage):

N

‘Much as 'deplor¥ the evlIs before mentioned, it would not be
possible/ to prevent them by -any scheme of agreement between the
manufacturers ... some legislative_gnactment is wanted.

® (Capital, Vol. l,.chap. 10, p. 270,)n. 2). ' -

- , . ~
wage -bargain in favour of workers,,there is a ‘cost in terms of reduced

3
v

production. Whb bears it? Since labour is already press&d to its limit

—(by definition), most; if not all, the cost must be borme by.capital.
* - ‘.J 3 ' :
One can look at it a different ‘way, but the result is the same. If we

U

~

’

consider work-ameliorative c¢bsts as syétem—maﬁntenance costs and, as such,

\ L—f’ e ‘

- as similar to costs of police, defencer and leéal administration, then

, -

these costs must be attributed t# the class which beneflts most by the

systemz/ In'a capltalist system it is the capitalist class which~benef1ts

' -
most. State old—agg pension schemes are a orm of work—amelloration and
S

as such the cost must come out of profits. .

-

Historical evidence for this intefpretation of Marx .can be found

.

in the reactions of the Marxian socialists to the first modern state

.
v

welfare schemes which were introduceé by Bismarck in Germany'in the late

* 0

nineteenth century. The initial reaction of the Marxian socialists of

the time was one of hostility: they argued that the true interests of

»

o . n ‘

~

0 \‘
When the state intervenes to change some specifié condition of the

3

¢
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workers have given similar state initiatives in other countries, such, o,

o ! E , - e ¥

87 AN .

D' o * o
"the working class could only be served by the creation of a new econohic

- Cr . " i . ‘.
order and that reforms in the present system were ,an 1llusion--"mothing

. -

but a tactical means_ degsigned tkc")\lure the workers away from the correct

pat

. -
v ’

h" 1 ‘ . ' g , '
WO - “

While these initial reactions against the schemes. were in the

‘revolutionat"y Marxian tradition, (Rimlinger, 1971, pp. 122~125), as it ‘
' et ' Vo . '
became clear that the workers\\.were not ready to follow that path but \

in fAct, readlly welccﬁned sthese pr rams,2 the Marxian socialists were !
°& .

forced to choose between /revolution and reform. The crisis caused 3

split in the socialist party with the revisionists accepting the new idea

that capitalism was not/ in danger of imminent collapse. If this were

ithe case, they' conclud d, then the working class had to be prepared for
a much longer ‘§’tr\ugg;e and that meant taking-radvantage of whatever
§ . 7
immediate -improvements wereée offered _(RiJnlminger, 1971, pp. 9.25—126). ,

They ,now took the view that given the circumstances--the circumstances
Jbeing the ffontinued existence of the capitalist state--state welfare .

schemes, appropriately f—‘inahced, operated to the material advantage
‘J

’ Wt
L4

of the working.class. . > . o

v

lFrom a declaration of the [Marxist] Social Democratlc Congress )
of 1883 which met in Copenhagen; cited by R:Lmlinger (1971, p. 123).

' 2Para.11els to the German experience can be found in the. support

as the following incident illustrates: In 1936, the Republicans cam-
paigned against US old age social -éecurlty with, among other things,
pay-envelope inserts attacking the system. The Social Security Branch

responged by distributlng explandatory leaflets at factory gates with the o

aid of labour unions. Altmyer (1966, p. 69).

~

~

—— o
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To answer the ‘question of what were appropriate flnancial

\ |‘

T~
arrangements We-.can consider the arguments the socialilsts used to ensure
! - . -

that emplbyers paid some, if not all,.of the direct costs of these

programs. Rimlinger (1971, p. 126) summarizes the socialists' arguments
against worker contributi'or}s: ’ :
L . .

First, the worker is unable to pay because he is getting
only a subsistence wage. Second, the worker ought- not to pay
because his insecurity is not hlS fault but that of the
capitalist system, “which is operated for the benefit of the
capitalists. Third, if bemefits must be financed out of wages,
they can never be adequate. Fourth, the more heavily the
employers are burdened, the soomer capitalism will collapse.
Finally, since labor is the sole source-of value, empioyer

~ contributions are nothlng but a ssmall partlal repayment of

what ‘belongs to the worker in the first plaé‘g

We need not be concerned w1th the normative arguments; they were
- \\ ) .
ideological holdovers. What the socialists did recognize was that since

the benefits and costs of these social insurance programs were potemtially

a
)

direct modifications to the wage bargain, legal incidence was equivalent
to economic incidence. This is the basis of the neo-Marxian apalysis

of state welfare schemes and is neatly summarized in the first of the

arguments cited above--"the worker is unable to pay because he is only

-

getting a subsistence wage" -
-

~ @
The most recent statement of the neo-Marxianl ‘analysis. of state

_social welfare schemes can be found in Gough (1975). His argument is,

essentially, that the state protects the dominant political positlon of-

- the' capitalist class by enforcing certain economic concessions (brbadly

speaking, social we(lfare measures) ‘to the benefit of the working class
T .
at the expense of the capitalist.class. If we follow the details of the

lThe historical split in the socialist parties has had its parallels

in Marxian theory, which has also, over the past century, been purged
of many of its deterministic elements’'and leaving it, in its current

neo-Marxian form, as a positive theory about how capltallst economy
operates.
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> analysis we can see that it Ghmallels;the story Marx told 4n VPP which’
e @ . ; Yrr
we have summarized above, the msin difference being that with the passage

\

of time the focus of ‘the struégle has changed from hours of work to
" - ‘ ' r'y
elements of the social wage. e

Thg relev;nt part of Gough's analysis i; ;; fo}lows. ~The capitalist
class is not unified but is broken into a number of factions or blocs
+  "¥hich are unable to organize themselves effecdtively; as a result of this
| weakness in the dominant class the state is férced'éo step in (ibid, pp.-
64-65). Although the state does ;erve‘the interests of the dominant

capitalist class, the state is not identic¢al to the capitalisi class

and so its interpretation of the inEerests of the capitalists class may

\ - ’

differ from-that class's owh interpretation of its interests, especially
| . ’

its immediate interests (ibid, p. 65): Gough continues
This 'unstable equilibrium of compromise’' [between the sbate
and'the capitdlist class] provides the basis for the whole .
series of social and economic reforms extracted by the working -
class in the post-war 'welfare states' of advanced capjtalist
bcieties, which yet‘leaves untouched the political power of
capital and the repressive apparatus of the state on which it
is ultimately based .... all governments of whatever political
complexion depend\?or their survival under bourgeois democrécy.on
their ability to offer certain reforms and concessions to thel
struggles of the dominated classes. (Ibid., pp. 65+66). :

B This nked for concessions has been aggravated by the "continuous

proletarianization of the population'". (ibid., p. 67) whieh has, despite

o

a higher absolute standard of living for workers, led to the situation

\\‘\/

where N “
f

the security provided by family production and the possession
of a minimup quantum of means of production is no longer present.
As a resul't, collective provision often B§,the state is more
and more necessary, esbecially since industrializafion creates oo
new 'diswelfares' @industrial diseases) and further sources of
insecurity (redundancy and shake-out). (Ibid., p. 67).

AN »

as well as a need for higher quality labour power (education) and a 4

o~
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- shape of dgrowing state expenditufg."..- (ibid., p. 67). Imn f;:tct, much
. . . [

: 90 .

o

»

. : / .
strong tendency to urbanization (ibid., p. 67). All of this has

* "resulted in a growing socialization of the costs of production in the

.

¢

of the expenditure c{oes not result i(n any fundamental cilange ir: the
functiqnal distribution of income (for e’xample, "social security and
health services a‘.re elemé;’xts of variabl;e capita?b when consumed by th’e
groductive workforce" (ibid., p. 71) but some of it does, égpecially
pensﬁons for the elderly unproductive groups, which are social expenses
(luxuries or I\arxian department III.'output) and rep’resent an additional

charge on the share of éapital'A(ibid., p 71).

We can take a closer look at state pension schemes in this‘ frame-

work of analysis. First, we must recognize that, despite being éenerall’y*

o

categorized as social expendes, a i:art of state pension expendlture,
is simply "redistribution within the working class as a whole from

workers to dependents” (ibid., p. 73) (Unemployment insurance is an

obvious example of this sort of transfer.) The role of the state in these

tases is simply to act as an organizer, providing a form of insurance that

_can not be prc;vided privateiy for reasons of moral hazard and adverse
PR :

selection. Gough and other writers 'in the Marxian tradition are vague

aéout just how one distinguishes the intra-class transfer element from

the inter-class transfer element (Gough, p. 71) but the implication” seems

’

sR
to be that legal incidence of direct taxes corresponds to economic

4

incidence.l Thus , the workers' share of contributions is an intra-class

a3
transfer and the employers' portion an inter-class transfer. The

triangula;r form of the neo-Marxian model in which the exogenous

' o

A

1

writes: "If the resulting deficits are financed from general taxation

‘the cost is passed on to the working population whilst the benefits are
. reaped by the capitalist sector". (Gough, 1975, p. 78).

. »
In discussin® thé financing of the nationalized industries Gough .
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determina"t:fqn of the real wage is the key element, lends support to

i

: R . N
this view as do the political disputes over the division of legal °

. . . . 1
incidence of contribution to soclal insurance schemes.
. - N
M . " \

. The financial share of the cost of social welfare s_chemes that the
y . g '

. state imI;oses on capital represents what the state judges to be the price

of the continued maintenance of the capitalist system in the current his-

L 2 - .
torical circumstances. Put another way, the actual outcome is the -result.

.

" of the balance of power between’ the two classes which can be measured by

’ .

the degr‘ee to which the working class manages to formally shift the financ-

t
-

ing of the scheme  onto ca'pit{é‘l. . "

o

. - A
Béfore turning to the formal analysis, we should considér how the

passage of historical time influences’ the long-run effect we have

-

described. We have "argued that the establishment of a state pension
scheme represents 'a gain by the working class at the expense of profits.
, . Whatever the outcome, the analysis begins with a one-time increase in

*the real wage. Since this increase occurs outside the system which'makes

-

up the neo—Marxidn economic model, nothing that happens in the workings

.

N .
of the model can reverse it.- On the other hand, it is a fundamental

- assumption of the neo-Marxian model that the real 'wage tends to the

- subsistence level of consumption. Although the institution of a state
. A .

pension scheme 'increases the real wage, it does not, ipso facto, increase

N

2
See Bryden (1974, passim) for a description of the political
struggle in Canada over the financing of old-age pension schemes.
- Riminger (1971, pp. 125-129) summarizes the debates in Germany over the
terms of finance of the Bismarckian program.
i A social insurance is not primarily insurance for workers,

. but a kind of insurance for- capitalists and corporations. " (0'Comnnor,
1973 P 138)

O e UL TR
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ch subsistence level of consumption. It may do so to sdme extent

of subsistence will be raised by the full amount of the gain that a

~

but there is no reason to think that’the _cdlturally-determined level

.
-

* scheme represents. Although the direct impact of an increase in a state '

™ .

‘. pension’ scheme carnnqt easily be reversed by capitalists-—in any case,

>

it reﬁresented the price that had to be paid in the immediate historical

s

. - [

context for cix¥il and industrial. peace-—that does not mean that capital-

{
\ ¢ ‘

ists will not use every means at their disposal to take back the lost

profits.

4

L]
.

. ¥
& H .
Capitalists as a class have many means at

their disposal to e

o~

resist any permanent diminution of the historical level of the profit

' !

. rate. Some are direct, s_ucli ds” labour~-saving technical,change and the

encouragement of immigration of cheap labour, both of which hhve 4the

.

effect of increasing the reserve army; others are indirect and are exp-

B
1

ressed through the control the capitalist class has over money prices '

§

and the banking system. None are captured in our model, since they bear,

as did the initial stateﬁpe’nsion_ increase, on the wage bargain, and that

P

e T

x

.

is,

v

»

in our model, an exogenous factor. Whatever the methods, the net

0

effact of the caﬁitalist's' actions is to slowl& erode the gains that

- the work-ing class has man@ged to achieve; ’ ' d

but

The law of capitalist accumulation ... states that the very
nature of accumulation excludes every diminution in the

degree of exploitation of labour, and ‘every rise in. the price ,
of labour, which could seriously imperil the continual
reproduction, on _an over-ertlarging scale, of the capitalist
relation. (Cagit‘al, vol. 1, chap. 25, p. 621).

Such erosion may not Be complete, and it will certm‘v,' ’

it will tend to press the real wagé back down to its initial level,

A ' N
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The Economic Effects of a®State Pension Scheme :

We begiA the formal analysis with the neo-Marxian model outlined

4

in Chapter II. The basic equations of alloéation, distribution and

production are unchanged

1 = af + al(l:*-'g) (2.4)

) . 1 = aoW + al(l‘-i-r) ' . .(?.7) N
‘ l/a, = Ea,/a) S (2.8)
. 14r = %'.(azlao) . .~ o ' (2.9)l

as is the saving-investment identity | . ' g
. i @ . “
- . g = sr. ’ o (2.26)

The wage-bargain equation (2.28) is now modified to take account of a !

¢

state pension schenme: ’ - ‘ .

- ’

W = C + m(e)T (5.1)

where C is; as before, the subsistence level of per-worker consufpption,

N
- a

now identified with the workers' standard of living before the introdtdtion

)

of a state pension, T is the pension payroll tax in real terms and (m)t

\

is a factor which represents that portion of the cost of the scheme which .-

workers have; at time t; managed to shift onto capitalists. The factor

and less than or equal to one. Following

’

m is assumed to be positive

our discussion in the last section, the value of m at the inception of .-

the scheme, m(to) , can be approximated by the employers' share of the’
" wage tax. As time passes from the inception of the schané, this burden

will, by one means or another, be shifted back onto workers; hence m' (t)“

is nega't ive, . .
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Fixed Production Coefficients. : . . -

- -

1f a ahd a; are fixed, equations (2.8) <and (2.9) drop out and

equations (2.4), (2.7), (2.26) and (5.1) represent the cémplete. system.

(ﬁSubsumi}lg (5.1) into (2.7) gives | - ” §

T o=l - e fe) @a®D =1 (5.2)

Cgﬁé?quegtly, the long-run impact is : .

. d;‘/dT' = —(ao/al)}n(t-) <0/, . . (5.3

and thus, fn;:om (2.26)

S dg/dT% -.s_(a /a;)m(t) < O. T (5.4) «

That is to say, the new Pqng—}:un steady-state equilibrium will ha;ve

lower growth and profit rates than the initfal equilibrium, The resporise
_of m to t, historical time, means that in the. very. long run, as m
"eva;)orates", g and v t'.end to 'tt;eir original values. |

) In figure 5.1 the horizontai p‘rofit-és-sur'plus line, (a)-—equation
(5.2)--shifts downward at the inception of a state—pgnsioﬁ scheme. The
initial impact on the long-run growth equilibrium is the movement.’of
'the\intersecti‘on ofe thlis line with the saviné,—investmenté identity, (b)--
equation ‘(2.28)'-.—from point A to p’oiht B.‘ Both g and r ;fall. If the

saving function is '"eclassical’, s =1, then Ag = Ar; if, however, capital-
C .

ists consume out of their profits as well as save the change in the .

(N
[

growth rate is.proportionally lower: Aé = sCAr.

Ngthing ﬁas been said about worker saving; this is consistent
with the Marxian view' that the real wag‘e 1s @always being {Sresse‘d down t‘o
subsist;ence——at which level ,then;. would be little margin for saving.‘

-

0 ahd sC=l; .then, . n

This /is most apparent if we set T

- ‘ C=W=0C. A

-

Tota‘l‘pgr—worke‘r consumption, (w}}ich is in this case average consumption)

’

w ¥
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dr/dT = -[ao (r)/al(r) Jm(t) < O (5.6)

-~

which is identical'in form to dr/4dT :in the 'fixed-coefficienti case (5.3).

}fowever, at the new equilibrium profit rate,‘ the technical coefficients

i
.

/, \ 1 ~'
- ‘ M?
a 4
) ! . X o .96, .f’ s . . A
is identical to the real wage, i.e., it already is at the level of .sub-
sistence. :
Finally, as indicated by the arrow (C), with the passage of time
[ . - .
the profit-surplus line would drift back up towards its initial position
as capitaliéts succeed in recover~ing vhat t éy lost in the bargainifxg o N -
. N ‘ . . 3
over the financing of the’state p’ensionaéch me, - This happens in histor-
[
. . \
ical time or what we will call the very long run. ) R -
Variable Production Coefficients. . . N Lo
If production coefficients are var:’iable;, we have two more vari\abm\\ e
and two more equations than ve had in the-fnxed-—co_efyficients case. Re-~ )
membering now that 2 and a) are functions of r, we can determine, the .
L] 4 . " .
long—ruri impact dr/dT most easily by totally differentiating (5.2)
42 e X ' ‘
dr = (1(31) ('E)‘al/B'r).dr '(C + m(t)'l? {al(BaO/Br), ao(a'gl/ar)} dr
. - (ao/al)m(t)dT . . . (5.5),'
" . . ‘ ) !
However, vhen we- make the substitutions / . ,
L Séllar = -a,0/(1+7) Vv ; \
o | ~ _
“850/,31' = ¢13/W ) (2.2?) . .
where O is the elasticity of substitution parameter , and recall that
C+ n(t)T =W, (5.5) reduces to . : . »




temporary weakness.

.97
(,ao , al)/ will d&fer from Ehe origi/nal 'equilibrium and thus the net effect

on the profit and growth rates will differ from the fixed coefficients
/ ) . .

case. 'In general, if AT is' positive, Ar is negative, and therefore the

. v

labour-capital ratio [ao(r)/al(r)] will have fallen.” Thus dr/dT will be

\

. < - /
smaller ip absolute walue in the,-variable—coeffidients case than it will.

be in‘'the fixed-coefficients case.

s A

R Conclusion’
. . s — i —
P o

» In thye neo~-Marxian view of the world, the characteikistios of long-— -
é Ve )

run growth depend on the outcome of the struggle between capital and

N

labour over the terms of the re? wage. There are é\ccasions when the

power of the WOrk‘ing class, relative to that of c{;bital, is great enough.

- » o

to wrest certain concessions through "the medium of the state. A state

- PO
, .

pension scheme is such a concession and represents, approximately to the

¢
degree it is financed{by capital, ‘an increase in the real wage. With
N \ A
such an increase in the real wage, there will '‘be a decrease in the equi-

.

-

libriumA profit, and groyth rates, in the new long-run.

1
o

In historical time an additional factor enters. Because .it is in

.

V. :
the nature of a capitalist that the real wage tends to a cultyrally-defined

’

v
!

\

level of subsistence alarge part of the state-pension-induced gain of the
[4] - .

working 'class "‘will, in the very long run, be éroded as capital, through
the many\means at its disposal, regains what it had lost at a moment of
v
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.. . STATE PENSION SCHEMES ’

v

Inttoduction
&> : 3 ¢ B N . N
In part one we developed three alternative long-run modéls of a
M L}
state pension scheme., In part two we present the-results of an empirical

test of the question of which of these three models provides the best

description of the real world. In thisk’)hapter we will devote ourselves

to the question of test design.

In the next section we review the empirical literature both for

evidence of the vafidity of ane or other of the three' models and

r

for guidante as to which method;of testing would be most appropriate for
J .

!

our purposes. In ‘the sections which follow we ‘discuss the test statistic
VL L

-

we have chosen, the aggregate saving ratio, and the natureof the data we
L w .

~
@

%

will use in our tests. There is a brief doncluding section.

\ o

A} v ‘7
: Reydew of “the Empirical Literature o 5
= -

»

There have begn a number of empirical studies which bear ®©on the

question of the economic influence of state pension schemes. Some of

' P .
these studies are of state pension schemes themselves and some are of .
: - o
.
Yelated phenomena.’

In this, settion we review this literature for ,
ry N ! R
1, Ev1dence it provides for the validity of the various BN

N models we have studied.
" 2. Directions it suggests in designing a new comparative
test of -the three models. ‘

- oyt e e PP —
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questions.

100 . " o

We will review the literature‘ﬁirst and then consider the two

.

Y +

-

L

! o
In studying the long-gun economic effects of btate pension schemes,

' researchers have emphasiz
v AN

éifferent aspects. We can identify from

> . «

“categories in which the lgng-run economic effects of state pension

4 il

g

schemes and related economlc phenomena can be classified.
' . i

1. Intertemporal redistribtion . -

_/'./ . ../ « ) >}
2. Vertical redistribution . ’

3. Factor distriBuffon . J

4, Saviné afld growth - 5 v % - o

. We will review thJ'empirical literature under each of these headings in .

-

- 3
turn. ’

%

g

Intertemporal 'Redistribution. -

State pension schemes brqyide intertemporal transfers by providing

3

;Q way of exchanging contributions during Fhé working years for annuities

during retirement. Since from an indiwidual participant's point of

~
1

" view this is similar\}o investing savings at interest, it is appropfiate’

L. - s
to compare the yield (insofar as it is meaningful) on st3te pension con-
S ya . - £
tributions to that available on more conventional forms of retirement

sgving.

[y
5

Brittain (1972, pp, 158-168) has simulated the U.S. Social Secufity

o

e ' ' . -
system to find the lifetime yield to contributions (emplqyee‘andlemployer

. R « v %

ﬁortions)’fdi_the typfﬁ;l conts}butor. Brirtain makes the assumption

-

o . I . . . .
that benefit levels will coﬁilnue to be raised to maintain the same his- .
7 . tl

N . ~

torical relationship .between average benefits and average wages; more-
. - ' *

over, he 'makes alternative assumptions about average real earning growth, '

family composition, population and mortality trends, and fhe age at

] .
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which full-time work is begun. The yield t® Social Security contribu-

tions is the rate which equalizes the accumulated t@xes and discounted

9 —

\
beﬂefits in any reference year. Brittain's es:imates\fre summarized in |

table 6.1 \i K
.'r\ R } - . 1 Y
Lo |
Thete is considerable variatiqn in regl.yiéld depending on the
) "
* assumptioms used;but all are within the range 2387 - 617, the lower bound

of which-1is well'-‘éibove the yield for savings accounts over the past.50

years, the upper bound considerably below the real yield on industrial

o

commpn shares over the‘entire period and most subperiods between 1920

i

.ana 1965 (ibid., 1972, pp. 163, 168)l For reasons of risk and lack of

0

v

a '
familiarity with the stock marklet, holding discretionary savings in
common sharfi is, not a praoticaﬁle'altetnatiﬁé for most small savers. '
Brittain himself draws no strong conclusion from these computations but

if one makes the not-unreasonable-assumption that the yield on savings

deposits is the relevant- benthmark yield,l it follows that U.S. Social

Security/P:pvides an intertemporal transfer at terms superior to those

7

which could be achieved in thqﬁ;arket.

ol ¥

Other fixed income forms of saving such as life insurance or pri-

vate pen51ons would offer real yields comparable to those of savings de-
. posits. 'No .attempt has been_made to find estimates of the real yield to-
private housing for, while #n important form of savings for many people,
it would not be a substituted at the margin for other forms of retire-
ment savings because of the strong social determinants of investment in
private housing as well as indivisibilities in acquisition and_capital
market rigidities. After the house has been purchased the lohg-term
 contract implied by a mMortgage legves almost no room for marginal
changes in the rate of house equity acquisition. Munnell (1974, chapter
3) excludes incréases in home equity in constructing a savings series
to be used ag the dependent variable in her investigation of the in-
fluence of Social security on priyate saving; she ‘is never-wery cleat
about why she does this but the implication is that changes in real es-
tate saving do not provide a great deal information about the relative
importance of retirement saving (Munnelly 1974, p. 45). (Strict neo-,
classicists ﬁave disputed this emphasis omN\the lack of substltutabillty
between assets; see Upton [1975, p. 1091F. ;“Casual empiricism would
suggest that residential housing *is a major form of retirement éavingg.)

Ay
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TABLE 6.1

ESTIMATED RFAL RATES OF RETURN ON U.S. SOCIAL SECURITY

{

CONTRIBUTIONS FOR RECIPIENTS OF AVERAGE EARNING UNDER VARIOUS ASSUMPTIONS

b

L

(percentages) ‘ : .
\ aad ‘
.Type of cost prbjectiona,’ . Growth rate in real earnings
"starting age .and B S :
family composition 2 percent 3 percent
Low cost, age 18 ) — ‘ ) v
Man® ‘ , \ 2,92 3.83 \
Woman P . ‘ 3.43 4.35 —_ o
Couple - . 4.52 5.51 * L
Low cost, age 22
Man® _ : . 3.3 5.58
Woman a. ’ . 4.06 : 5.11 .
Couple . ’ , 5.23 6.28
' J
High cost, age 18 - L.
Man® . ‘ \ ' o278 3.68.
Woman z - 3.28 ‘ 4,21
Couple . ' 4.38 . 5.32
High cost, age 22 y
Mat® . ' ) 3.42 446
Woman ™ : 3.92 ' 4,98
Couple : 5.12 . 6.16
SOURCE: Brittain (1972) Table 6-5, page 167 oL
Z110w cost' 1s high birth rate, high mor}ality; ‘high cost' is
low birth rate, low mortality (alternitive projections
" developed by the U.S. S6cial Security Administration).- ’ *

. -
b Single man or married man with wife who worked. '

-

¢ Single womgp‘or married woman with nondeﬁendent husband.

d Couple eligible for wife's benefit.

.
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Vertical Redistribution,

Mg b R e h ko A

’ (
Vertical income redistribution is built into state pension schemes
. | 4

whenever the imp;icit'yield is related to 4 participant's lifetime in-

come or with Bbme other objective cRaracteristic which is itself corre-
lated with -income.. Brittain (1972) has shown that there is a strong bias

in U.S. Social Security to'low income participants.l Somé of his re-

- I

sults are presentBd in table 6.2. It is clear that, ceteris paribus,

the higher the taxab%e‘earning level, the lower the implicit yield.
These results suégest-that, in the b.S. Social Security System,
: s .

. 3
there is a progressiye element in the structure of benefits. This

. .
analysis is not complete, however, because there are a number of other

AN
\

impoftant considerations which might, if taken into account, change the-

conclusions. For example, the age at which a career is begun can be

critical. ..Postponing entry into the labour force by as few as four years

(e.g.; university) has a striking effect on the yield to contribution in
H
both Canada and the U.S. In the Canadian plan, for instance, the calcula-

tion of pension benefits is a simple linear function of contributions. By
A 3

starting work later one's contributions and péhsion benefits fall pro-

portionally. However, were the date of coﬁtribution considered (as it
, .

is implicitly in calculating a compound yield), benefits should fall

’

much more for contributions droppef in the early years than for contri-
butions dropped in later years. Since this does not happen in the Canada/
Quebec scheme, starting work later, e.g., going to university, raises

the implicit yield of the contributions. Some other characteristics to

which the yield would be sensitive have been mentionedﬁw'Brittahxbutare

lSee also Aaron (1967, pp. 63-67).

i;—: -
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SOURCE: J. Brfttain The Payroll Tax for Social Security (1972 ),

Table 6-6, p. 170

a

D)
IMPLICIT LIFETIME YIELDS. TO/U.S. SOCIAL SECURIIY , ~ -
CONTRIBUTIONS_UNDER VARIOUS ASSUMPTIONS AND EARNINGS LEVELS
' (i)ercentagé

Starting age,. growth Taxable earnings levels
rate of earnings, and N .
family cowmposition® $2,000 $4,000 $6,000 $6,600 | Mean
Starting age 18
(a) Growth rate of 27 . . -

- Man 3.78  2.82  2.39  2.30 2.92 |
Woman 4.27 3.34 2.93 2.85 3.43 o
Couple 5.34 4.43 - 4,02 3.94 4.52

(b) Growth rate of 37
Man *4.12 3.73 3.30 3.21 3.83
Woman ‘ 5.22 4.26 3.8 . 3.76 4.35
Couple - 6.28 5.36 4.97 4.88 5.51
Starting age 22 N
(a) Growth rate of 27
Man . - 4.46  3.43 2.98 2.89, 3.53
Woman 4.97 3.96 3.53 3.44 4.06
Couple 6.10 5.13 4.7 . 4.62 5.23
(b) Growth rate of 3% u
Man 5.51 4.47 4,02 3.92 4,58
Woman 6.00 5.01 4,57 4.48 5.11
Couple 7.17 6.18 5.75 5.66 6.28

@/}j

) .
MR n i D

S



105 /

Pt Loty I

i g

Pt AR WL R AT

not taken into accoufit. The lower mortality of 'low income people re-
i’ 4

* - duces the yield froﬁ that calculated (Brittain, 1972, p. 196n). The

' sbenefit schedule favours families- in which only the husband (or wife)

works;, since a non-working wifé is more typical of middle class families,

this cTaracteristic would further favour this group of participants

(ibid., p. 174). Finally, assuming that employeeé bear the full burden

of both egployee and employer taxes, the reduced tax payable by Fhe self~
:employedéggies this group an a&vantagé vis-a-vis employees. éow this
advantage distributes by incomé class depends upon the distribution of
self-employed by income class (ibid., p. 196n). -
The most commonly adduced evidence of the redistributive impact
4 .
of govérnment activity comes from fiscal incidence studies. The attrac-~
tiveness of these studies lies in their comprehensive nature which allows
the total redistributive impa@t of government to be numerically evaluated.
Furthermore, becauée of the way in which the results are bgilt up, it is
possi@le to isolate the incidence of any particular program. For in;
stance; in Gillespie's (1976) study, the social security sector (Unem-
ployment Insurance, Old Age Insurance, and Guaranteed Income Supplement,
Canada/Quebéc'Pension Plan, and Family Allowances).is found to be, on
standard incidence assumptions, strongly redistributive whereas the net
impact of the whole govermment sector is shown not to pe very redistri-
butive, The method is st;ﬁightforward: each tax and ea?p expenditure
is d.ist:ributed across ipcome ciasses on the basis of some shifting hypo-
thesis; in the case of Canada/Quebéc Pension Plans the contributions
fall proportionally on labour income (up to the maximum) and benefits

are assumed to be enjoyed by the recipients as received.l’2

lIn the year for which the study was done, 1969, benefits under
the Canada/Quebec Pension Plan were very small although contributions

-
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- Just how appropfiate are these shifting assumptions? There seems
to be 1ittle disagreement that the wage taxes’ which finapce social
insurance programs" are regressive over the whole range of income ;n&
particularly buqdenéome in the conventional use of the term for low
earners who héve little or no relief as‘ghey have firom income taxe; (see
Britain, 1972, passim). As-for the distribution of benefiﬁs, as
Gillespie himself acknow%edges, it.is by no means self-evident th;t éhose
who receive the pension cheques are those who ultimétely benefit (al-
thouéh he does take that as his standard hypotﬁesis). To make the point /
he applies as an alternative expenditure incidence hypothesis what
\

Musgrave &}968) has called the "prudent humanitarian hypothesis.' Under v
this hjpothesis, social security transfer paymenés are, credited not tp'fhe
recipiénts bit instead to more well—t?—do households. The rationale is
that Ehese programs are designed not for the purpose of redistributién, |
but rathe£ to minimize ghe cost of ensuring fﬁat minimum level of sociai
welfare thaq the rich feel is thefr humanitarian obligation to'provide
(Gillespie, 1976, p. 427; Musgrave, 1968, pp. 323-346). Gillespie  —~ —————
does not provide comparative ﬂ?gures showing the fiséal incidence
of the'social securit§ sector of governa?nt separately but the importance
of incidence assumptions (and perforce, the economic model underlying
them) is revealed in table 6.3’wherg the total fiscal incidence of

government under the standard expenditure incidence assumptions

is compared to the total fiscal incidence under the prudent humanita}ian

\Verelcollected at full rate. Under standard incidence assumptions, this
iector will tend to show up as more redistributive to lower income
groups as the plan matures and benefits rise to meet contributions.

2See also Musgrave and Musgrave (1973, pp. 670-672) for some U.S.
results, - -

’
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<

hypothesis. ‘Although only the one set of expenditures is altered in the

<& I3

table; the overall fiscal incidence changes considerably. Clearly the
results are very sensitive té the incidence assumptions. Rather than '
using these some&hat grbitrary agsumpgioné it would be preferable in a
study of the overall diét?ibug%ye impact of govermment to use a general

equilibrium framework based on more fundamental behavioural assumptions.

There is a more serious error in the design of fiscal incidence
/

. studies which arises {rom their static nature (Polinsky, 1973). Look—.

u 0
ing at cross-séction data, as these studies do, we see tge relatively

[y

© \ -
rich (the workers) being taxed| for the benefit of the relatively poor

(the retired). But, whether or not contributors would have freely saved
. % b :

/ 0ld age in the absence of a pension scheme, given the plan

they aye conscious of the contributions going toward a fugure pension.
(Certainly governments encourage this belief and in many schemes the
final peénsion bears som; relation to aggregate contributions.) Thus,
only if the provisions-of the plan are such as to make the implicit rate
of return to contributiogs.higher for the poor than the rich (measurement
on a lifetime basis) could we say that state ﬁension schemes are %edis-

A}

tributive. Though Ehfs may be the case (see above for raEEs of return
to U.S. Social Security), fiséal incidence studies cannot demonstrate

it.

<

Factor Income Redistribution. : -

’éjstatevpension scheme may, by changing private saving, influence

<. i

capital acéumulation in the economy. If theé level of capital
intensity falls and there is a relationship bgtwéén the value of the

marginal product of a factor and its price,—we would expect that the in-

troduction of state pension scheme progtams would result in a change in
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the rate of factor returns turning against-labour and in favour of

/ .

capital; wage rates would be;lower, profit and interest rates higher.

Using the resudts of regressions xun with aggregate U.5. time

series data, Feldstein (1974, pp. 919920, 922-924; estimates that, with-

Y

out Social Security, thevwage rate would be 15 percent higﬁer and the

- l ’ , . -~
interest rate 28 percent lower. These results depend critically. on the

) . “ \\ ,
assumption that state pension schemes reduce private saving. We turn

v/

next to the emﬁiricgl evidence of the influence of state pensions on

saving.

»

Saving and Growth. .

In the years immédiatgly following the publication of Keynes's

. 14
’

General Theory underconsumption was considered a serious threat to econ-

omic growth in the long run and stabiliky in the short ryn. At that
time pay-as-you-go state pension scheme; vere seen as having a stimu-
lating effect on c;nsugption by transferring income from thg econom- -
ically active who have positive saving propensities to retirees who have
very 16q or even negaﬁive saving éropensitigs. Al though the §chemés
were delibérately designed to be fully or subséagtially self-financing

and to appear to the public as analogous to private pension schemes

the lifetime savings features of the plans were not, at first, taken

'

1Althougﬁ his rough estimate shows large changes in faqtor returns,
the assumption of constant-returns-to-scale Cobb-Douglas technology im- -.
plies constant.factor shares (Feldstein,l972, p. 924). The changes in
factor returns are compensated for by .changés in factor intensity.

. ?This was even true of some unlversal pension systems. The orig-
inal Cahadian program was a universal, flat rate pension yet care was
still taken to earmark slices of certain general taxes to maintain the

~illusion of a self-financing program. (In practice, however, deficits

in the 0ld Age Security Pund were automatically made up out of general

-revenues with no change in the auto-financing formula). (Bryden, 1974,
i rd

pp. 105, 190-191). e

J P |
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seriously by economists. It was'ﬁot until‘the 1950s, with the develop-
N . i

»

ment of the new life cycle and permanent ‘income consumption theories,

that congrifutions to state pension schemes began to be looked at as
substitutes for free saving (wieh the aétualldegree of substitution left
as an empirical quee;ien).l. The first, albeit indirect, .evidence was
advanced in the mid- 19605. The resulﬁs were rather unegpected from the
point of view of ;eoclassical theory ’

" )

In 1965 ?agan (1965) published a. study of the influence of pen-

-

2
2

" ~
sion coverage on savings behaviour. He found that, far from pension
oy .
contributions being substitutes Sy private saving, they were in fact
. ' - * k%

. ~ - - . 2
associatad with increased private saving: one complements the other.
L .

<
-

Cagan‘hypbthesizedﬂa recognition effect to explain the phenomenon:
The accompanylng increase-in . . . other saving may . . . be
explained in terms of the attitude of people dugidg their
working years toward preparing for retirement. "Pension cov-
erage draws attention to the problems,of providing for re-
tirement . . . (ibid., p. 53).

- Cagan studied the connection between private pension plan coverage

s

and saving, both yoluntary contracts in contrast to a compulsory staté

pension scheme. .It is so often cited in connection with the economic
. ' . (‘g I3 ! X
effect of state pension schemes on saving that it is worth examining in

.

some detail here.

' Disaggregating saving into DiscfetionargﬁSaviﬁg-—bank deposits,
k :

secur;ties--Contraétual Saving (CS)—-life insurance and mortgage repay-
e .

By

lFor example Friedman (1957, p. 123) has pointed out that the rate
of substitution is theoretically indeterminate because, on the one hand,
the more restrictive social security asset will be worth less, dollar
for dollar than savings held in the form of tangible assets that can be
freely disposed of, yet on the other, the implicit rate of return on
contributions to an ‘unfunded socilal security plan is generally higher
than the rate gvailable to the individual in the market,

2See also Andersen (1967) .and Katona (1965).

v n

<
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ménts--and.Pension Saving (PS), €aganfound that Discretiomary and Comn-
_tractual .Saving ratiqs {the saving component as ;'propoﬁtion of income)
were greater, on average, for households which were covered by penéions.

—

In two regreséions
CS/Y = a, (PS/Y) ‘ : f6.1)

DS/Y = bl(Ps/Y) - bZ(CS/Y) . (6.2)

_where CS/Y is the other contractual saving ratio, PS/Y the pension sav-

ing ratio and DS/Y the discretionary saving rétio,'%he coefficlients a1
and bl were both positive and significant. This provided the most dir-

ect evidence for the complementarity thesis. There was other ‘statisti-

cal evidence that supported this conclusion although there were some

" anomolous results as well: for examplé, Cagan found that households re-

porting partially vested pension rights had significantly higher other-

saving ratios than households reporting full vested rights who, iq turn,

2

[4 ’ !
., had other-saving ratios lower than these reporting no vested rights.

One serious fault in Cagén's study is the way in which the s%mple

——

. .
was grawn. Although large, it was unrepresentative and self-selected:

~ N

. members of Consumers Union were invited to fill out a long questionnaire

about their household spending behaviour. There was, moreover, no

'attemp; to identify differences between the characte:istiés of members

of Consumers Union and the éeﬂera} population (which would no doubt be
cqnsideréble, particularly in matters of‘social class,gnd saviﬁg‘behav—-
iour) tg identify the bias from self-selection.

Other questions arise from the statistical techniques used. ~
Munnell (1974) has devoted an entire chapter of her book on saving and
social security go a' critical reappraisal of- Cagan's results emphasizing
the manner in which he has analyzed the data raéher than the data it-

- » . ' @ !
self. Her central point is that running the sort of regressions he did,

1

0

A
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-197ﬁ, p. 81). She demonstrates.this using a more carefully screened

112

% ° .

"

with the constant terms suppressed and without any attempt to aclount
for other, systematic influences such as an income, age, or wealth{)means

that the estimated coefficients have no particular significance (Munnell

subsample of Cagan's data augmented by data from an additional survey
v or

’ o 5 .
of the same population, the results of which allow her to.construct a

3

saving variable of greater accuracy than the respondent-supplied esti-

mates of the survey used by Cagan.. First she reran regressions (6.1)

"and (6.2) and got the same positive signs on ar and b, as Cagan found.

1 1
Next, uUsing a model devised from a fully specified theory of saving

(the Ando-Modigliani life cycle hypothesis) she shows that the “results
change markedly: reported R2 is %ery low, never greater than Q. 04 and
the t-values on individual coefficients are 1n31gn1ficant in half the

regressions. In all cases but one the sign of pension coverage is neg- 4
. < . =
ative, not positive, as Cagan's hypothesis requires; in fact the value

of the cqefficient is very close to-zero in all cases, and neyer of more
‘than marginal statistical significance (t—value at its highest is 1.2).
As a confirmation of the life cycle hypothesis, this evidence is weak

on the other hand it demonstrates that Cagan s conclusions of a comple~ - / &

v

mentary between pension coverage and saving are not warranted. .

, .
One anomaly that tHe hew data uncovered in Cagan's regression

gl

model was not followed up by Munnell. fﬁis arose from Cagan's special

S

treatment of extreme observations. For almost all his regressions,

~

Cagan had excluded from his sample households reparting ratios of other
saving to income in excess of 50 percent in absolute value. He justifieda

this 'in part as a way of excludlng wqat he judged to be gross reporting
A . e

errors and in part to allow sample to fit a normal durve which would .
. . - 1

a

~
-
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justify stronger interpretations‘of the tests of significance., He ack~

’ ’

. nowledges that the exclusion changed the value of certain estimated co-

~

efficients; however, as it was the sign he was interested in -he did not
iconsider this a seriods‘distortion. He afgued .

+ « . the reasbns for each exclusion seem legitimate for our
purposes, so that the results do not seem to e biaﬁed and in-
deed should be more yeliable. (Cagan, 1965, p. 19).

:Moreover, he continhued, ' e

. . . we are interested. in diffegencés between normal sa%ing
patterns of groups; that differ jg&y ip"thgir pension coverage
and unusual financial circumstances or habits, whatever the
cause, only hide the basic differences we are logking for.
(Ibid., p. 19). ‘

» .

Even though the excluded Questionnaiygs accounted for gy abou£ 5 per~
P t » .
cent of the sample they had the effect of doubling the partial coeffic-

ient of the PS[Y ratio run against DS/Y (from .10 to .21, both with

t-ratios greater than 3) and tripling the paftial regression coefficient

.

of other contractual saving (from .23 to .73 both with t-ratios greater

than 23 [Cagan, 1965, p. 21, table 4]), In two comparable| regressions

Munnell finds voefficients showing similar peculiar behaviour: the

3

. direct}on of the changes are different, and in the Fase og b2 the sign
chaﬁges; the magnitude of the various cﬁanges are comparable (Mupnell,-fr
1974;'p.386, tablé 5-5). Despite this instabjlity and despfte;fhe fact
that, as she acknowlé&ges, Cagan'é jdstification for excluding extreme
observatiéns does not hold for the improved data, M&nnell ch;se to use
the reduced samﬁle for thg spkcious feason that'the éﬁ%rage saving ragios

"for the new data are "closest to Caggn‘s” (Munnell, 1974, p. 86). Cagan

" had some jﬁstification for’extluding ex?reme rétios because his s§ying

ragios were based on respondents' reported chaﬁges in compénents of

household balance sheets. ‘Having tgs resﬁlts.of.an additional survey-

4

.

fone wd
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of the same sample group, Munnell was able to construct her saving ratio

r

variables byfy;at—end chaqges'of ﬁet wo;th, a.procedure much less sub=
jéct to measurement error., Muﬁnell, ap‘she herself admits (ibid., ﬁ. 855,
has né basis for choo§ing the restricted sample. The vo%atiiity of the
results which are evgdent in the two regressions she does run using both
the restricted and unrestrigted data sets suggests that the extfemg ob-

servationss are a source of most of the variation in the gample. Their

N
-

exclusion makes any ‘conclusions based on the restricted data’set highly

]

suspect.
3 -
More recent studies of the relationship between state pensiop schemes
and saving using a variety of data bases and statistical techniques have ’

been grounded in more genmeral theories of household behaviour. A num-

ber 5f studies based on the life cycle hypothesis of saving (Munnell,
‘ ~

©1974; Feldstein, 1974; Feldstein, 1977; Feldstein and Pellechiop 1979;

in attempting to replicate Feldstein's (1974) U.S. time-series study

7 ' l o
Kotlikoff, 1979b) provide evidence that state pension schemes do reduce

+

private saving as predicted;~on the other hand Leimer and Lesnoy (1980)

v

found that correction of a programming #or and the use of wider variety
of reaction assumptions in the calculation of state pension wealth lead
them to the conclusion that state pension schemes (in the U.Ss, at least)

have no impact on saving.1 Similarly Barro and MacDonmald (1979) using

a hybrid of the life cycle hypdthesis and Friedman's permanent income

-

hypothesis find that international eéidence” conﬁrary to Feldstein (1977),

is generally inconclusive but points tolthe no-effect conclusion.2

-
’ -

Other evidence points in the same directioun:. Diamond (1946) concludes'on

\

lBoyle and Murray (1979), usiné Canadian<time—seties‘déta¢)pome to
the same conclusion. ra

LY

These two studies are examined in some detail in chapter VII.

14

%=
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B .

the basis of a U.S. Social Security system survey that:

"a large fraction of units [households] have ljittle.more than .
. - : Social Security or are relying on a continued ablllty to earn
. throughout their lifetimes. One would expect that frational
- _lifetime accumulation patterns would give much wider finaneial-
. asset holding in the economy since modeld of lifetime accu-
mulation do not normally imply savings for retirement which is
this small except with very large discount factors (Diamond
. 1976, p. 16).

v

1

L
Using two independent longitudinal data surv?axs Diamond calculates
wealth to income ratios that are "suggéstive" that a sizeable fraction

- : of ‘American workers would ‘not follow sensible sav1ngs plans in t:he ab-

S sence of Social Security (ibid., p. 27)

.

It is.clear that the jury is still out on the queétion,of state
. pension schemes and saving. The debate centres on questions of method

o

(though the weakness of the data would suggest caution in making any
conclusions on this topic) whicl‘[ in turn reflect diff i'ent views about

. ‘ the appropriate underlying model to use in the analysis.

Discussion
There is little u{ the empirical literature on state pension and,

E * related schemes that can be used as evidence for one or other of the

. three eco&gmic models we are studying. ':

. The studies conc_erned—with the effects on intértemporal and verti-

d cal distribution of stateéxpension schemes are sll set in a partial-

L, equilibrium framework and as such are of limited usefulness for our
¢

1 . - purposes, D‘fhile his results are interesting, the work of Brittain (1972)

-

. . )
is directly applicable only to the US S“Afial Security system. Though

. [/ his methods scould be used to examine other national schemés, the con-,

«  clusions in every case: would depend always on the specific terms of the

sc)(gme being -studied; nod genmeral conclusion about incidence can be drawm

3 ) . Y
% : . — ¢
!

-~ i '
v » | . v ;
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from his work. As for- the fiscal incidence studies, in the question

that concerns us, they assume what we wish to test. 1In péfticular, the

incidence of taxes and benefits is assumed; rather than tested. Gilles-

~

.pie's (1976) comparison of the standard incidence assumption witl®the

. X . 1 .
"prudent humanitarian" incidence assumption™ demonstrates the importapce

1

of the question we are trying to answer; viz., how does the choice of an

'unaerlying economic theory influence the results of applied research? It

.

does not, however, provide any evidence, one way or the other, to answer

it. . . /

v

A study of factor returns miéht be a useful method of empiricélly

*

disting'ui'sh'ing among the. three models. However, in Feldsteln s (1874)

paper, the section on factor returns and US Soc1al Securlty is s:.mply

an appllcatlon of the resul7& of an em;firical, time series study of the
‘saving ratio. Again, it assumes what,we wish to test.

1S .
The saving-ratio studies cited above are the only ones which pro-

vide any useful evidence for one or the other models. Most are, either
{ .
explicity or implicitly, set in a partial-equilibrium, neoclassical
framework. The studies done by Munnell, Feldstein, Felstéin and Pellechio
' ) \

all came to the conclusion that the evidence confirmed the neoclassic_a’\l

model. Kotlikoff's resultsgave partial confirmation of the neoclassical

1N
lWe note,min passing, that as applied to state pension schemes, the
"prudent humanitarian” hypothesis of Musgrave (1968) 1s, in fact, what we
have called the ggo—Marxian theory. : . 4

'

ZWE should emphasize that Feldstein meant this section to be no

- more than an application. All of Feldstein's studies of state penslon

schemes have used the saving ratig as the test statistic.
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»

mo’del bpt Barro and MacDonald:, Boyle and Murréy, Diamond, and Leimer -
and Lesnoy all found .the evidence gave no support to the neoclassical
model as we havz defined it. Since all the studies were carried out in
a neoclassical framewor:k,l .in none of these cases are the results appli-
cable to a test of either the neo-Keynesian or‘neo-.-Marxian’model except
insofaf as one of thes-e theoretical models can be shown to have a réduqed
form and set of predicted coefficignts ,consisé:ent with ‘the statistical
model used in one or other. of these st:udies.2 As we shall shc;w in chap-
ters VIiI and IX, the reduced forin’of' neither of theée models bear a‘fiy
relations'hip to the econometri‘c framework of the studlies cited and thus
they cannot be used as ‘evidence'for either the neo-Keynesian or neo-
Marxian model. ' : _ .

Because we are interested in testing the fundamental assumptions

of macroeconomic models, any useful study for this purpose must be

carried out in a full-equilibrium framework and at the highest level‘of.»

t

abstraction consistent with having meaningful data. Moreover, if we

wish to make a formal, statistical comparison of the threée models, they

must each be tested using a common dependent variable. What this means

in practice is that the dependent variable must be a well-defined, highly-
\ .

w.
[}

lBarro and MacDonald used a different version of the neoclassical
model, one based gn the permanent income consumption;hypothesis and
which leads to a different theoretical predictjon about the sign of the
partial derivative of saving with respect to the size of the scheme.
Boyle and Murray, and Leimer and Lesnoy attempted to replicate Feld-
stein's work using different data or more refined methods but in both

cases they used the neoclassical model. Diamond's study was less formal,

but he, too, interpreted his results against the neoclassical, life cycle
model.

2Though not done in the context of the study of state pension schemes,
Modigliani (1970) did attempt a comparative test of the neoclassical, and
neo-Keynesian models. His method and results are discussed toward the
end of chapter VIII below\. :
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aggfegated national income statistic, preferabl’}"r in ratio formm.

The choice of dependent variable lfo,r the|study is made by elimin-
ation. We consider three serious alternatives,; the profit rate, the
growth rate, and the saviilg rate. There baée strong theoreticéi reasons
for choosging the profit rate. In particular, the sign of the derivative
gf the prof‘it rate with respef:t to the éize of.the staté pension scheme
is L{n“ambiguously different in the three theoretical models (see chapters
IIT, IV and V). However, the well-known problem of ;neasx‘lring the econ-
omic profit \ratel is sufficient reason.for not using it as a test variable
and explains lwhy (in éll 'likel.i'hood) it has been- so rarely used in em-
piricall econopics. Following the lines of our theoretical investigation,
the growth rate is another candidate for dependent variable. Th:are is no
literature which uses; the growth rate as a dependent variable, probably,
(though this cannot be proven) because the adoption of the neoclassical
n}odel as a framework for study by most researchers studying this topic
rules out state—pension—inducéd changes in the growth rate by assumption.2

(Indeed, as we shall show in chapter VIII the growth rate is the principal

explanatory variable in studies of state pension schemes in a neoclassi-
_— ‘ » .

‘cal framework.) We are left, then, with the saving ratio. ‘ -

—t
Our freview reveals that every study of state pension schemes which

in any way bears on the question of the wvalidity of an underlying econ-

¥

e
of net private saving to national Income—-as the dependent variable. It

= o A TP AR A

s

Finding an accurate measure of aggregate economic depreciation
and of the capital stock are the two most difficult aspects of the pro-
blem. There have been two recent studiés aggregates profit rates
(Nordhaus, 1974; King, l°75) but in neither case did the authors venture
beyond the confines of a single country. :

! .
2Although it does mnot bear directly on our problem, an interesting
attempt to show a conmection between state activity and growth can be

found in Bacon and Eltis ’(1978).

¥
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4 is not surprising that the saving ratio has been chosen. Bec‘ause it is
a ratio, measurement problems involving intertemporal and international
(as the case may be) com?arisons are minimized. Just as important from
the point of view of researchers studying state pension schemes in the
context of th(e— neoclassical model, there is a direct theoretical rela-
tionship' betweén the size of a state pension scheme and the saving ratio
in the neoclassical modleﬁll..l

For our purposes, the saving ratio is the best choice as test

statistic. It does not have the disadvantages of either the profit or
. .

N

growth rates.. Theré is a literature on the relationship between the
state pension scheme and the saving ratio which provides a benchmark for
our study (but which is, admittedly, only.of direct ;elevance to t'esting .
the neoclassical mc;del) . Moreover, the saving ratio has the advantages
with respect to measurement (referred to in t';le last paragraph) to recom-
mend it., Most import;ant, the sav.ing ratio lends itself to béing a depen-
dent variable in reduced forms of the neo—Keynesian and neo-Marxian
models as well as in the neoclassical model. ’ A

In the next se‘ction we give a brief overview of the theoretical .
. : relationship between the state pension scheme and the .saving ratio 12;\
v - each of the thrqelmodels.‘

Thé Relationship:Between State Pension Schemes
~ and the Saving Ratio in the Three Models -

If we take the well-known steady-state growth equilibrium conditionl

2

L ‘ . C ‘ s = g.3; . ' o (6.1)

AP TR

2 Lrhis is developed in chapter VII.®

v 2'rhis is better knowh as the Harrod-Domar consister‘fcy condition
. (Solow, 1970, p. 9; Hahn and Matthews, 1964, p. 5) though neither of the
original authors used it in the way we will.

<,
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¢

where s is the saving-income ratio, g the growth rate and al

output r:atio, we can .classify the three modelg we have studied by the way

the capital-
¢

in which the righ't-hand side of this equation is specified.
If we define a model in which growth rate is determined exogenously *

by the rate of labour-force growth, n, and the equilibrium capital-output

ratio is a function of the profit ratel—-itself a function of preferences,

B, technology, 0, and policy wvariables such as the size of a state pen- »
¢

sion scheme, T--we have the neoclassical model in three equations: /

« 2

s =g.a; \ (6.1)
) g=n . ~ (2.16)
‘; " a; = a,(r) = a{r(B, o;1)] (6.2)
»
or, more simply in. reduced form T, -
s = ﬁ.al(B, a; T) . (6.3)

We know from chapter III that dr/dt >“0 in stable equilibrium. Combin-

ing this with the standard result when marginal product factor pricing

holds, dal/dr < 0, then

ds _ -, _ - dr | .
a? = n(dal/d'r) = n(da]}Ydr)d_t <0. (6.4)
< -

Equations (6.3) and (6.4) form the basis of the test of the neoclassical
model of state pension scheires (chapter VII).
The ' two "classical models", the neo-Keynesian and neo-Marxian .

differ from the neoclassical in that the units of behaviour are not in-

» -

dividuals but classes. In the simplest case there are two classes, dis—

’

tinguished, among other things, by their fixed propensities to save. ¢

-

lThe ‘neoclassical model developed in chapters IT and III did not
express a, explicitly in functional form, but there is no reason that
it g:ould niot have done so. Expressing a, in functiongl form is not nec-
essary for testing purposes either; it i3S done here simply~for purposes

. of exposition. &

/ ' T
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Equilibrium in these models can be characterized within a certain range:L

¢

by the following relation

g = s I - (2.26)
where s J1s the saving propensity of the capitalist class. Substituting

in equation (6.1) we have’

i sco.(r) . (6.5 C 8
where a(r) is the share of net profits in netbnational income, in general
¢
a,\gunction of the profit rate. In this formulation the growth rate no

longer enters‘explicitly as a determinant of the saving ratio,

As written equation (6.5) is common to 'both "classical'' models.

. »
'

They differ in how the equilibrium value of r {s determined. In the

neo-Keynesian model, the investment function '

g = i(r) . / (2.27)
closes the‘model. éince both (6.5) and (2.27) are functions of r, they
can, in principle, be combined, expressing s as a function of other ‘var-
iables.

s = X() . | ) (6.6)
Because the functional form of (2.27) has not yet been specified, we can
say little about the functional form of I or‘its arguments. We can say,
following the analysis of chaptef IV that no measure of a state pension
scheme will appear in the right-hand side of|(6.6). The test‘ of the neo-
Keynesian model i; reported in chapter VIII.
I‘r“; the neo-Marxian model the prc;fit rate is a function of the real

\ . )
wage W which'in turn is function of the size, T, and age, t, of 'a state

A}
-~

l:[‘he'int:erpretat:icn of equation (2.26) differs, for the neo-Keynes-
ian and neo-Marxian-models out of equilibrium; see chapter II. As an.

- equilibrium condition (2.26) is common to both models so long as

s < sca where s 1s thé propensity to save of the working class ‘and o is /.
the net profit share (Has tti, 1962).
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growth, we are bound to assume Harrod-neutral (labour-augmenting) tech—

nical progress as this is the only forh compatible with steady state

'growth (Hahn and‘Matthews, 1964, pp. -51—52)1.

Mathematjically, Harrod-neutral (or labour~-aug511entiﬁg) technical pro-
gress has the uée_ful pfoperty that it is additive with employment growth
(which’'is, J':n the neoclassical model, identical to labour-force growth).
'I.“hus in the nepclass'ical mod_el, where we wrote
; g= 8. , (2.16)
we can now write

¥ o g=1 +h \ ’ _‘(6-9')

where h is the rate of Harrod-néutral technical progresss g is now

.

1

. . . 2
measured simply by the rate of growth of national income . Harrod-

[

neutral” technical progress is also assumed in-the test of the neo-Marxian
model, though the context is somewhat different as the assumption deces not
bear directiy on the measurement of variables. The question is taken up’

'

in chapter IX.

lWe should point out that the theoret:ical convenlence ‘of this
assumption, just as the theoretical convenience of the steady-state
assumption itself is not an argument for its empirical relevance (Hahn
and Matthews, 1964, p. 53). However, in the context of the models we arework-
ing with, the assumptiop is not an inappropriate ome. (§ee chapter II.)

Modlgliani (1966 P -168- 169)/ orking from the macroeconomic foun—
dations of thie life cycle "hypothesis and maklng reasonable assumptions
‘about the values of: parameters, shows that "at least for rates of growth ~
in the empirically relevant range, the relation between the saving ratio
and the rate of growth is quite similar whether the growth is due to
population growth only, productivity only, or, consequently, some mix-
ture of the two" (ibid., p. 168). This is an important result because we:
have not investigated here the implications that Harrod-neutral technical
progress has for the-demand functions in thg neoclassical model.

Al " ’
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pension scheme (chap.ter V)
| r = ¢[W(T,0)] . (6.7)
Substituting in (6.5) we have
| s = s,a(T,t) . . (6.8)

As we shall show in chapter IX, the signs of ds/dT and ds/dt depend on
the value of '0: the elasticity of substituFion, but unless the elasticity
is unlitaryl, the two derivatives 'will have opposite signs. Equation
(6.8) is the basis of the test of the neo-Marxian model'of state 'pens‘ic;n

schemes which is reported in chapter IX. )

A Note on Technical Progress

v

Up to now the theoretical development has a;sumed no technical
progress. The'growth rate, g, represents the gi‘owth of total oyéput and
total cap'ital. ~ Apart from one-time changes in the technical coefficients,
per-worker output, l/ao, and p.é;r—workp_r capital stock, ::iolal remain sta-
tionary. These assumptions are no longer reasonable when dealing with
real-world data; we must consider how technic'al progress (i.e.; pro-
ductivity growth) is to be accou;ltgd for in our empirical models. As

it happens, the need for an assumption abou'ﬁ‘ the form of technical pro-

gress arises directly in connection with neoclassical model and indirect-

1y in connection with the neo~Marxian model. In the nec-Keynesian model, -

-

v

explanatory variables are used only i ratio form so accounting exélicitly-

for technical progress.does not arise in this case.

) ’

- In a sense, the choice of a method for dealing with technical pro--

gréss has already been made. By making the assumption of steady-state

\

-

If elasticity ‘is unitary, the underlying production function is
Cobb-Douglas and o is unrespounsive to changes in real wage including
those caused by changes in the size of a state pension scheme.

S

v
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The Sample and the Basic Data

A
]
. /.
- For a test of the nature we wish to make that' is concermed vith

the, fundamental characteristics of a capitalist economy, we need a sample '

\

yhich offeré the greatest degree of variation ‘possible in the independent

variables. Since state pension schemes are normally— national in scope,
" £

and changes in Rhe terms of the plans are neither that frequent nor that

. o
large, the needed variation can best be found in an international crossc

section sample. - '

3

&
Unfortunately, over such a sample there will be many large and

\ relevant Hifferences between units of observation. To a limited extent

we can take these differences into account-in the econometric models,

but no international sample could be large enough to provide the degrees
of freedom necessary for a fully-specified model. To limit as much as
\

"possible the potential error implied by a less-than—fully sp/ecified

'

. model, our sample includes only countries at a comparable level of develop-
+ N P 4

*
ment, Thus, the countries chosen for the sample are all vestern and in-

. 7 ' ~
dustrialized.

-
. -

The use of a common sample for the tests of each of the three

models permits a comparative test. In the remainder of this section

the basic data, that on saving ratios and state pension schemes, is dis-

cussed. Additional data that is used .in testing individual models is
introduced in the chapter in which it is first used.

The sample is based on decade observations on thirteen countries
haginn =15 P PN '

for each of the 1960s and the 1970s. ( The sawing ratios are taken as de-
: © :

cade averages to eliminate cyclical effeéts, and are constructed vith,
. s

¢ R ERvs SRR

bl A

where possible, up to 9 annual observations. The pension variable (and

-

most of the other variables) are decade-representative observations, i

DA ¥ TR R Wy
‘
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o

Cost). For the 1960s, the observations are for the fiscal year ended

1965 and for the 19‘70s, the fiscal year ended i974. The data is not
supplied directly; in this case we have mul‘tiplied "pensions,as a per-
centage of total benefits by '"total benefit expenditure in national
currency units" (ibid., table 8) and divided the product by’'GDP (ibid.,
appendix) ‘to get PEN. Note that this measure of the pension variable

is not exactly the correct one for either the neoclassical or the neo-

3

Marxian models. The necessary adjustments'to these basic data are des-

-

cribed in the chapters VII and IX. -

The statistical characteristics of s and PEN can be summarized as

, 4

3 .

follows: ‘ .

. s PER

Mean BN *0.1077 _ ' 0.0506
'@ . - . . 4

Standard Deviation 0.0390 , 0.0194

Range 0.0406.- 0.1977 0.0213 - 0.0880

. f 1

e -In the actual regressions, the data is wéighted to reduce heter-

By

oscedastic1ty (thls procedure and the source of the weights is described
n chapter VII). Weighted, the statistical characterlstics of the data
change somewhat.s Since it is the variation in the weighted data that

is statistically significant, we show the mean and standard 'c,leviation

’
o

of the weighted data as well:

2 s PEN.

L ] :
Mean ' o.a010 - 0.0461 "
standard Deviation -  0.0360' -, 0.0179

2

The coefficient of correlation between s and PEN is 0.1813 unweighted,
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usually taken at the nid-point in the decade——1965for the 1960s, 1974 °

for the 1970s,

c,

The thirteen OECD countries that make up the éample were chosen
on the basis of availability of reliable data and inddcated above,
that .the counL:Fy be western and industrialized. On account of missing
data two obse;:vations in the 1960s havé been lost; _there are, thus, 24
obseryat'ions \in all . The countries in the gami:le are: Austraiia, Austria,
ﬁelgium, Canan:la, Finland (1970s only), 'Franée, West: 'ﬁéﬁmn, .It:aly (1970s
only), Netherla'nds, Norway, Sweden, UK, USA,

For the saving ratio, s, OECD, National Accounts ‘of OECD Countries,

1950-1978, Voluwe II (fited OECD, National Accounts, 1950-1978) is the
sourc.:e. Because daJta on pure private saving is incomplete, vpri‘vate plus
public corporate éaving is used. This is defiged as the sum of corporate
(private an;. public) , private non-profit institutions se'rving houséholds, '
and household saving ; general government saving is ex¢luded. On the basis
of the few countries for which there are data including and excluding -«
public corporate saving, it would seem that its inclusion does not make
much of a'difference.l The denominator df the savi;lg ratio is national‘
income. The observations are averages of the actual ratios for the 9
year periods 1961-1969 and 1970-1978; exceptions ‘are Norway 1962'-—1969,
Austria i964-;969 and 1970-1977, Australia 1970-1977," and Finland 1975~
1978. |

The basic state pension scheme variable iscPEN, the ratio ’éf state

pension benefits paid to GDP. The source of PEN is ILO, Cost of. Social

v

Security, 9th International Inquiry (table 8 and appendix) (cited 1ILO,

¥
o)

lThe. correlation coefficients for the saving ratios based on the
two definitions are .9947 and .9939 for the 1960s and 1970s respectively .
(5 observations and 6 observatious). '

\
o
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- . TESTING THE NEOCLASSICAL MODEL -
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’ o
. In the neoclassical model the aggregate saving ratio can be decom-

* Introduction:

.posed into the product of an exogenousf growth ratﬁe', ;g,l"aﬁd, an endogen-
- . aus capital-output ratio, ‘al. 'In’equilibrium—, the capit;lloutput‘ratio
- wreflects both individual preferlam:e%2 (as, summarized in the parameter B)

o v O ®

y ; and 'produc‘tion ﬁossibilities (aé summarized‘in the elasticity of techni-

)

cal”substitution pazélmeter o). The size of the state p‘ension scheme, T,

- affects this equilibrium and thus ye write the reduced form s’éving func~

v g

»
e

. . ~ ; R
g tion in steady-state Lrowth as3
i ' Py ' - )
rh‘ | ., s = g.lal(B,O;T‘)‘ . v | (7.1)
) a
In the or,thoc}‘ox neoclassical interg?e%’étion, al, and conse&;uently
% ‘ s, i1s a negative fupction of T,4 i.e., )
- - . 1 da . )
- - ds’_ = 1 )
! I3 .. . —_— = ——— < .
. ‘ S, dt dt 0 A (7. 2
’ N [ad
- ' on the grouﬁds that state pension wealth displaces real wealth (Feldstein,
; - i . M
N . '1974) . - Although Feldstein (1974, 1976, 1977) also recognizes the possi-
. ] J K . . K )

i . ) LS

bility that an "induced retirement effect" might account for a netpositive |
LT - A - /
. _lin a-model without technical progress, § = ﬁ, the ‘rate of labour
. ) force growths In,a'model with technical progress, § = mn + R, where his
sthe rate of Harrod-neutral technical progress (equations [6.9]).

o

214 which case we gquivalently speak:of a, as the wealth-income -
ratio. ' ‘ '
.3 . "t . ) i . +
. Cf. equation (6.3) 4 :

J‘CF. equation (6'.4').
: S , N , 127
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In the next section the neoclassical saving model incorporating a ‘
state pension scheme is developed in econometric form. Following that
are sections on the data used as explanagify variables and on the results

:u of the estimation. There is a short conc uding section,

)
i

. . Econometric Specificat??n

Regression analysis using international cross+section data is the

basis for &he test; the point of departure is the pioneering work ‘on inter~

national differences in saving rates of Houthakker 61965) and Modigliani -

- -

(1970). Modigliani's study is particularly important betalse in it he
develops from a clear theoretical basis the testable implications of the

neoclassical model in long~run equilibrium gréwth.

A clear theoretical development of a testable model is important
given the fact that the empirical literature' is not .at all conclusive about

the validity of the neoclassical model for the 'study of state pension N

. schemes.l For example Feldstein begins with a multiplicative qg?el. He

in chapter III there is a range along the sa&ing—investment equilibrium
condition where g is a declining function of r and thus

- - %5 <qQ
¥ da, C o day oay . -
Since in asone~good model Ir . is always negatlve (d = ii:; whgre 0 i_a) ‘
the sign == 3T can be positive. Sﬁgc1f1cally _ ‘ -
' $ -ds dal

>
T e @<

¢

as the share of profits in national income, o, 'is greater or less than
-(g 2pT)~ \/ —48w+48r
ZBT - 1 ) ]
(See also Modigligni [1974, p. 15] for a discussion of %the theoretical
ambiguicy of the {ign gs

.) This line of argument id pursued in appendlx B.

¢ - ¥ . ‘

lFor internaftional cross-section studies see the papers by, Feldstein,
’ and Barro and MacDonald referred to above. A similar variety of conclu-
sions can be found in time series studies (Feldstein, 1974; Munnell, 1974;
Barro, 1978; Leimer and lesnoy, 1980) and those using panel data (Feldstein
and Pellechio, 1979; Kotlikoff, 1979b). 1In a major review article Danziger, .
Haveman and Plotnick (1981) find the same inconclusiveness.

<
’
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association between the size of -a state pensiomsscheme and the saving

Ay

rarfio, hisl is the first clear statement of the neoclassical displace-
ment hypothesis2 in the context of state ;‘>e.nsion schemes. (In ch:apter
IIT we showed.thar‘ the effect of a change in the sizé of a state pension.
scheme on the equilibrium p;:ofit rate need not be positi\}e'. It can be

shown that this ambiguity of sign holds for the saving ratio as wel]..3

!

It must be emphasiied however that nbon-negatiye relationship between the .

size of a state pension scheme and the saving ratio can only occur if the
macro-equilibrium w'bth which it occurs is unstabt'Le. Since such a situa-

tion would not be chanacterlstlc of real world economies this p0551b111ty

o

is of limited practlcal mt@.x:est )

i

lFeldste:i.n s (1974, p. 907 £ff.) immediate purpose was to make a
clear distinction between the neoclassmal model on the one hand and cer-
t}ln ad hoc theories' (Cagan's "recognition effect" and Katona's “goal
gfadient" hypothesis) which had come to prominence in the 1960s as - e
attempts to explain an apparent positive relationship between pensions
and saving. (See also Munnell, 1974.) ‘
2.Barro and MacDonald (1979) dispute this interpretation of the neo-
classical model. In their version (which we might entitle "super-neo-
classical"). the behavioural unit is not the household but rather the gen-

\ealoglcal family with an infinite life span. Becausé\\the utility maxi- . 7

the 1ntergenerational balance of resources will be counteracted by in-
trafamily transfer. TFor example, because of the concern of parents for
their children's welfare, the benefits of a state pension scheme will not
be consumed but rather will be saved and passed on as bequests t‘g-”f:hildren
in order t\)\ compensate them for the taxes which they, as a gengfation, pay
to finance their parents' benefits. In other words, though the taxes of °
the pension scheme may“displace saving, they do so only to the extent that
benefits augment it; thus the net effect on real saving is zero. To call
this a variation of Ahe neoclassical theory is to make the gpoclasgical
theory a meta-th . The position taken in this thesis is "that to be of
3

mizing unit cuts across generations, attempts by the state to influence A

any use in explaining economic behaviour economic models cannot be 'infin-
itely flexible. hough there may be secondary influences at work, at

the core of the neoclassical model is the view that maximizing takes *
place at the individual level. A model based on.the family line with an
infinite life span is not a neoclassical model in our lexicom.

3An obvious example is the case of fixéd technical coefficients: if
ds da

K/Y is fixé.d for technical re sons'then —=—== 0 by definition. More in-

dt dr .

interesting is the case of jdelastic technical substitution. As we saw
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: argues (1977, p.\18l) that equation (7.1) could be estimated by a model

in the form

( ‘ ‘ sl=_g'(ao+a, t 4+ ... ) , (7.3)

‘whegze ''the composite term o + oy + ... reflects the equilibrium ratio of

wealth to natiénal income." Déspite this clear statement of the form of
the regression equation, hegoes on to argue (p. 182) that disequilibrium
factors raise questioﬁs about Pow equation (7.3) should ?e generalized,

and deals with the probleq by using a simple linear regression specifica-

ion "to avoid further arbitrary non-linearities. s basic regression
ti " id furth bit 1i iti " His basi g i

" N
model is . -

=
s =8 +B) g+8, P2+ 8, LAFP6S —

}/+ 54 MW + BS RW + 86 LE65

where in our notation P2 is the ratio of state pension benefits per pen-—
. : ' 4
'sioner to per capita national income, LAFP65 is the labour force participation

of the aged, MW the ratio of minors to working age adults, RW the ratio “g

L4

of aged phrsons to working age adults, and LE65 life expectancy/at‘the ’

beginning of the period defined as aged and the R's the coefficients to

be estimated. While such a linearization of a non-linear theoretical speci-

. . 1
fication is quite common and one we will ourselves' use,” it may have
A

created its own problems. For example, using Modigliani's data from the

\ngag for 15 western countriés,‘Feldstein {1977) finds that R2 has the

B T T kit v o

ﬁégative sign predicted by neoclassical theory. On the other hand Barro

ang’MacDonald 41979), using essentially the same linear specification and -

/

It, can be rationalized by taking a Taylor axpansion of the non-linear

\

model.

4

.
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basic sample but with a slightly different selection of variables and -

pooled cross—section/time-series observations found that the conventional

neoclassical theoretical conclusion had no empirical support. They con-

o

clude somewhat bessimistically that " . . . anf& desired sign for the

a;ocial security variable in a cross~country consumer expenditure equation

can be picked by judicious choice of specification (p. 287)." No doubt,

some of.this. sensitivity to specification changes is due to collinearity

i

among the explanatory variables, a problem of the sample. It may, however,

be caused by our disregarding certain multiplicative and oth&inon-—linear

o

—
relationships demanded by the model. By paying closer attention to the

development of the econometric model we will have more confidence in the
correctness of the specification and thus come to a firﬁxer conc;lusion. (

As we 4did in chapter iII, the theoretical development starts by -
positing an intertemporal utility maximization model of hous‘:hold behaviour.
Because of its usefulness for empirical research the particular model used
is the life cycle hypothesis‘ of Modigliani and his collaborators. In this
model the consumption of a houseﬂold at age T is hypothesized‘to be propor-
tiangl to v, the present value of resources accruing tp the household overl
the remainder of i}:s life

, - - .
© » -

¢’ =Qv . (7.4)

vhere QT , the proportionality factor, is dependent upon the form of the -
utility fungtion, the profit rate and the present age’, T, *of the household.l

This can be rewritten in terms of current and future wage income (w , w¥)

l‘This development of the life cycle hypothesis follows Ande and

. Modigliani (1963). It can be shown to be equivalent to the simple 1ife ' '

cycle hypothesis used in chaptér III; see appendix A.
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; . .
and net worth carried over from the previocus period, a‘_l , 28 o

>

cT = QTWT + QT(NfT)w*T + QTaE,l - (7.5)
< where N is the householci's expected life span. ) -
o . ¥
B i
- . . From the point of view of a household, congributions to a'state

'

pension scheme count as additions to household wealth which, like real -

-

net worth, will accumulate through the working years to be used to finance

consumption in retirement. We can incorporate this in the life cycle

consumption function by simply adding a state pension wealth term (spswfl)
to equation (7.5) . *
o -
cT = QTWT + QT(N"‘T>W*T + QTaEl,-*- Kﬁspswglf (7.6)
\“ L |

State pensiony scheme wealth is the present value of expeéted pension
benefits of the househoid less the present value of contributions (taxes)
yet to be paid. In an unfunded scheme there is no corresponding real
asset but it can, in principle, be evaluated. (Feldst‘ein,ml974; Leimer
“and Lesnoy, 1980). In general it is a function of the growth, profit and |

contribution rates.

Assuming that QT is the same for all households of age T we can

- i -

aggregate within age groups

. T = oTt + -maTuaT + o¥aT

T T .
L +Qsesu’ (7.7

- where upper case letters represent aggregates for the age cohort age T.
X

e

e

lSee below p. 139 ff. ' 7

o
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The cohort relations can be further aggregated across age groups in

any time period t to givé

c.=4a Wt + 4 (7:8)

.4 .
L =8 WA+ 0oA )+ &, SPSW__

2 1

where Ct s W q

gy ot etc., are the national income aggregates in period ¢t .

Under the assumpﬁion'of steady state growth the time subscripts have been

dropped from the coefficients.
’ >

Although each of the coefficients, &l y &2., &3 and &4 is a weighted
T > aee QN], since the patterns of weights
T

average of the vector [Ql s aee 8

T

- {Wl, W, L WN], [W*l,' el WES W*N], etc. ~— differ across

age cohorts, the &i's differ. In particular the wage coefficients, d

1
and &2, can be expécted to differ significantly from the asset coefficients
&3 and &4 . Insofar as the typical household's life c§cle/52cumulation plan

varies from the fixed contribution pattern normally required in a state

pension scheme the coefficients &3 and 54 will differ1 but since they are

both household asset "coefficients we would expect them to be roughly of the

same order of magnitude.

We follow Ando and Modigliani in assuming future wage income to be
[}

" proportional to current wage income N
e
X = o
WE = W, . (7.9)
This gives
r t
=3 + 118 = 7 a = R
Ql 0.1 Ldz y O o, and @ a

2 3 3 4

The long-run implications of the life cycle consumption function are

developed in terms of the steady state saving ratio. Following Modigliani

lSaving for the downpayment on a hopse or consumer durables would be
an example of lumps 'in the life cycle saving plan. Such behaviour,is typical
of young households. (Kotlikoff, 1979b, p. 401.)

o e

<
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The form of equation (7.12) 1is intuitively consistent with the neo-

classical theory. The expression‘in curly brackets is simply the capital—

- output ratio as a function of itg/detérminants;l The partial defivativ7,

< "of the savirg ratio with respect to the size of the state pension scheme

i . 2 f”l
is negative as we saw in chapter ITL.” In the absence of a state pemsion

scheme the second term dn the right-hand side vanishes leaving the neo-
classical steady state relationship between the saving ratio and growth ‘

which was derived by Modigliani (1970).

Before going further, it would be instructive to make a rough check

' on the reasonableness of (7.12). Modigiiani,Q{966, pﬁ. 176—17%) sﬁggests
?j\ ' N using estimates from US time series regressions to compare the calculated |
- ' value of S/Y with the actual yalué. Far the US we use a, = .65, az = .08;
ﬁ' > | f = .04 (ibid.), and the actual growth rate in the 1950s of .032. If we

let SPSW = 0, we get the Modigliani formula which yields#(cf. M&digliani,

f

1966\ table 1, p. 169) ’

8(1—a1)

: . s e L o 1302,
| | - gta, - o (%)

This is a little higher than the actual US saving ratio for the period
(.099), a difference of approximately 30:percent, but Modigliani points

out that differences of this order can be accounted for by the exclusion

e

of additions to the stock of consumer durables from the ieported ratio

. , (approximately 15 to 20 percent of private saving according to him [1970,

p- 2031).
”

'lSee equation (7.1) and equation (6.3). . -

e} T T Y

ZWé would expect the partial derivative 3s/3 (SPSW/Y) to be negative
since SPSW is a substitute for real assets in the consumption function k
[(7.6), etc.]. Note the difference between 3s/3(SPSW/Y) and the total
i derivative ds/dT which is also negative in stable equilibrium (equation
{7.2]) but which in terms of (7.12) imvolves induced changes in r, Qj,
; , a2, and a3 . See below, appendix B.

.
° ~
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i» . (1966, p. 172) and making the necessary changes{to ihcorﬁbrate the state
pension wealth term
g ) S, = ¥,~C, =Y -0, (W+4rA__,) - (@, )4 _, —Aasspgwt_l _
- or ) ,
. St = (l—al)Yt - (,az-alr)At_l - aSSPSWt-l . (7.10)

.

1. ' . ‘ Saving is defined in the usual sense as the diffetrence between

o
% _ income gpd consumption egpéqditura. In this partiéular'case it is réal

i \\\t\\grivate netlsaving and corresponds to thé change in aggregate real private

? . net worth, AAt = At—A;_l ., (Béhaviourally, of course, a private house- \
% | hold counts as part of its saving the current contributions it makes to

Ffade i

the state pension scheme. This is the basis of the neoclassical displacement

hypothesis.)

L3

g, T RTTES

Continuing, in ratio form,

g ; Ay SPSW, 1

.c_. = = - - Y h - -

* St/Yt S, (1 ) '(az-alr, Y ¢y T (7.11)
’ \ An

5, Since St/At—l = X_E— = g;l At-l = St/g and, after some manipulapion
R » t=1 .

gf, . . . B . '

2 ( :

i Jkl—al) ~ a3(SPSW/Y)

: s =g ¥ g (7.12)

. l g7y =0

i

(In steady state growth'the time subscripts can be dropped so long as we

bear in mind that stocks are measured at the end of the period preceding

the corresponding flows.)

¥

8 } , lThUS'saving is measured net of replacement investment,

.

L | | Y
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We want to test the neoclassical proposition that (7.¥2) ddequately’
explaing the variation of the saving ratio across countries when state’
pensiqn wealth is takem into account. Adding a country index i to the

) . b

variables g and p, and a normally distributed random error term €y and

simplifying the terminology by letting p, = SPSWi/Yi, A= l-—&i,
El? &é-&i(?) and C ='-u3 (where bars represent means for the sample),
C&?E.pi) '
s s; = (7.13)

u

[ — + .
(e+B) B1 °1
Treating'A, B and C in this manner implicitly assumes not only that their
g - ; '
variation can be incdluded with regression disturbance in the single error
term, but also that the variation in A, B and C is much less imporfant,
s Z
relative to the variation in g and p, 4in explaining s .l

-~

The non-linear functional form 6f equation (7.13) requires that the

coefficients A, B and C be estimated using a non-linear estimation procedure,

in this case TSP 'FRML.' Using such a procedure we would expect, relying

on the US time series parameter valueg referred to above, the estimated

.

values of X, B and'C to be of the following order of magnitude:

o

A=1 -~ al = .35' ’
(SIS o} _— — * .
‘. B = az-—air = ,071-(.65%.04) = ,045
1 L =
C= —a3 = ~a, = -,071. .

2 )

s
s e o S W S b T T

Modigliani (1970), Feldstein (1977), Barro and MacDonald (1979).
a fanﬂom coefficients estimation model might 'seem appropriate, the cost in
loss of degrees of freedom in estimating the variances oftthe coefficient

would be very high given the small size of the sample (note that the A 's,
B.'s and Ci's are correlated).
most efficient in this situation. ' (Theil, 1971, p. 623).

not lZ’l/f percent, but a replication of the calgulation in the text with
o

g ‘ ‘ 2
!8 =

=04 = .064 and SPSW = 1 gives, to four decimal places, the same result:

.1307 .

The assumption is a standard one in cross-section studies; see
Although

In any case 0LSQ is still unbiased if not
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The next step is to recompute § including the correction for state

N . . ’
. ‘pension scheme wealth. Before doing this however we must consider how

‘

|

the exclusion of state pension wealth in the original time series regres- .

sion has biased Modigliani's estimate of o Historically, the measured

5
value of o, in the Us has been roughly 4:1. Assume that the true values
. of ay and G, (both being propensities to save out of assets) are the same.

If, as we calculate below, SPSW/Y for the US was about 0.5 in the 1950s
- then US_social‘security must have displaced about 1/8 of private wealth.
In other'gords éhe true "household weaith” that households were responding
‘ to‘in makiné saving décisions’vas réughly i2A1/2‘percent’higﬁer than the
series reported for household assets. This implies a 12 1/2 ﬁercent over-

2

estimate of o, in the time series study; it/should be .07i not .08, Using
the ?plue of .071 for a

9 and‘a3 anﬁ the value of .5 for SPSW/Y we get,

.e/ ' '
: substituting into (7.12), ( ) S .
i N ' [
' ) . ‘ |
! = (L - .65) - .071(.5) X _
' s = .032{ .032  + .071 - (.65 x .04)} 1307
' N ' |
. This is surprisingly close to the first estimate which takes no
: account of state pension wealth and thus pfovides, on thé Zame criterion,
: a rough validation of (7.12).1 . 2
- / ,
*. - ' ) B '

(3 !

lThe .5 value for SPSW/Y might be a little low. If, as Kotlikeff

(1979a) has suggested, social security could have displaced about 20

percent of US private wealth, the- SPSW/Y ratio should be about 1 (ignor-

3 . ing general equilibrium effects). Some independent calculations support

1 this. Leimer and Lesnoy (1980, table B3)-have made various estimates of
state pension wealth ('met social security wealth') for the US; in 1955
these ranged from 469 to 901 billion 1972 dollars. A representative value
of 412 billion dollars (642 billion 1972 dollars) compared to national
income ‘that year of 360 billion current dollars (OECD, Nat. Acct.) ,implies a
SPSW/Y ratio of 1.14.—In-afther estimate made in 1976 Kaplan {(quoted
in Kotlikoff, 1979a, p. 241) found a US social security deficit of 1.4
trillion dollars which compared to national income that year of 1.5
trillion dollars gives a SPSW/Y ratio of .93. Unity would seem to be a

: representative value. Using unity,- the over estimate of az is 25 percent

o

~
~
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o

In order to cqmpare our results to those in the literature, a

' linearizat-i:)n of (7.13) én/'ound Jthe means{of ﬁhe observatior;s’——the famil-

iar simple linear form presented by Modigliani and followed by Feldstein
and Barro and MacDonald--is also developed.l Begin by defining the two

partial derivatives

I
h

= Bsi —lf _
, =s, =——5 [A+Cp,] . (7.14)
~ g & (g+B) '
EE Cg ’ .
B i (7.15)

% ~ p. gt+B
. -
Taking a Taylor expansion of the right-hand side of (7.13) around

(g, p), the mean values of these variables in the sample, dropping the

derivatives of the second order and higher we get ¢

135G, B) 8,38, P lg; 8] + 5,8, W py ~7) * ey

0
L]

[s(g ,_p) - g-sg(g »P) - p-sp(g » P))

+s.(8,0).8 + Sp(g’g)"’i,??; B O (7.16)

I _ ' . . . . ) .‘.’ "
5175 Yo T Y18 T YRy gy | | (7.17)

where €y is assumed to be a normally distributed random variable with mean

8

»

zero.,

™
i

lsee Modigliani (1970, pp. 201-202). -

€
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assumption that the growth of national income is equal to the profit rate,

SPSW can be shown to be proportional to current contributions (which are

, 1
equal, to current pension expenditure in a pay-as-you-go s¢cheme. As a

by . \l"
first approximation we might use the ratio PEN/Y (where PEN is aggregate

! o

pension benefité) as a. proxy for SPSW/Y, the two differing by some unknown
factor. The d%fficulty with using PEN alone as a pro#y for SPSW is that
the factor of propor@ionaliéy between the two isunot independent of the
grow;h rate. éoughly speaking, the gaster an econonf] grows the larger the
pension that'can be pald at a given contribution level. Of course, main-
taining our aésumption tha£ the profit rate equals the growth rate, this
would glsoJimply that the higher pension benefits would be discéunted at

a higher rate, but i# fact the relationship is a bit more complex thaa that.

Kotlikoff2 has developed an expression for the factor, F, which when

multiplied by the annual per capita contribution PEN/Y, givés SPSW/Y:

5

lIn a pay-as-you-go state pension scheme contributions accumulate
at the growth rate, not the profit rate. If future benefits and contri-
butions are discounted at the profit rate, the resulting.expression
becomes very complex unless the profit and. growth rates are assumed to
be equal. If they differ there is created what Ketlikoff (1979b) talls
the "life-time wealth increment." Kotlikoff found no evidence for such
an increment in the US using panel data and we will assume that the same
is true for the other countries in our sample. If, in the long-term,

the growth rate does differ from the profit rate in a particular country,
measured SPSW will differ from true SPSW. To get some ddea of the mag-
nitude of the potential error we can refer to the simulation model of
Kotlikoff (1979a, p. 246) in which he calculates that a one percent yield
differential has about a five percentage point impact on steady state
capital stock--in order of magnitude about one-fifth the impact of the
displacement effect alone. It is not likely that the profit rate in any
country, correctly measured, differs from the growth rate much more than -
that. In any case, we will-assume that such yield dlfferentlals occur
randomly with a zero mean over the sample. .

2Kotllkoff (l979a Appendix b). We have changed his notation
slightly. Note also that Kotlikoff's expression is SPSW per age-zero
worker. In his termlnology SPSK is the "deficit of an unfunded social
security system." His formula is based on the assumptlon that the profit.

rate is equal to the aggregate growth rate (natural growth plus produc- )
tivity growth). . EE

@*
t
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Using (7.13), (7.14) and (7.15) and substituting the point estimates

1 5 ql(r) = 071 - .65(.04) = /4045, and
C= - a4 s - a, == .071 referred to .above, and the mean values of g and

p from our 1950's sample, §'= .045 and E'= .92, we get rough estimates

of ‘what we should expect in fitting (7.17) to internatfonal cross-section

data:

0

§ o= =08 [ 35..071¢.92)] ~ .045 —-—JLiEEiL——- . fs-.o 1¢.92) ]
L045+.045 \ (.045+.045) 2

(.045)

R R TR

.. 1038

Qlla (.045)[.35-:0715.92)] - 1.5816 ‘ ) -
s + (. 045+.045) & -

5o X071(.045) _ _ (acc B -
Y2, % T045+.045) ' .

(The calculated value of s using these parametrié values gnd the means of
§

. 2
the observed independent variables is .142 and compares to|the mean of the

observed saving ratids of .123, a difference of the expeét d order of

magnitqde.)l ’

-

A measure of the ratio of state pension wealth to Hat %nal income,
P, requires some déve&opment. State pension wealth (SPSW) |is the present
value of state pensien benefiE;’less contributions yet to be made for all

living members of the population. 1In steady state growth and under the

1Calculations along the same lines ‘using the mean, obs rved va}ues
of g and p from the 1960s-1970s combined sample gives Y .1051 , Yy = 1.490

and YZ .0334.. The value of § arrived at using these alues and the

means of the independent variables is ,113 and compares to the mean of the’ ™~
observed s of ,108.

"
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‘ ‘ S -nT v .
1 ¢ X l-e ,
i PR “ toe

. A
where T«is the retirement age, D the agé of deathe(both counted from the

o beginning of the earning beriod), WR the ratio of the labour force tg the
. o . the number of retirees; e is the base of the natural logarithms. Note
P, . also that - -« . .
° a ' T 14 T *
o N, f -na _ -0 . ‘
. . WR= o8 da _ i e L (7.19) -
! S -na; -nT -nD
Te da - i

. , N
N .
9 . .

o ¢

Values of .the function F are presentéd for representative raﬁge of
* > Y ’ .

values of n, the populationygrowth rate, in table 7.1. As it happens,

n

given realistic values of the parameters, F is almost perfectly correlated

‘with n, the coef?icient of correlaiégn bq&ng .9999é:.'in fact there is

| »

, o almost a perfect lipear relatiop betﬁsgn'the two over the range. More
: ~

- . interesting is that WR (which is the inverse of 'the old age dependen-

«

cy E?tio) is also hiéhly correlated to F (correlation coefficienf§.993l).

N This justifies the use of other researchers ‘(Barro and MacDonald, 1979;

i

- Feldstein, 1977) have made of the ratio ®f benefits per pensioner to per
) o . capita ipcome as|the proxy for state pénsion wealth.1 Still, using WR

\ y
as a proxy:_ for F 1s imperfect since the relation between the two is not
linear (WR‘is more sensitive t changes in n as n gets larger), and, more

{ ) serious, the use g9f WR.makes the SPSW overly dependent on current con-

dit{ons.z

"xr

1 - - , . . - .
. “3ince (PENJR) % (Y/POP) = (PEN/Y)(POP/R) = (PEN/Y)(WR), where
’ R is the number off retirees, W the number of workers, and POP the total
' population.

2 . . . .
There is a view however that steady.state assumptions are themselves

inappropriate.’ Thils is developed in the discussion of the proper measure
of growth rate below.

o >
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s , SPSW
Two variations of the pension variable, p = (—5),

Y
the fggression. Pl is %E{—Ii - F where F is calculated from the formula

;
are used in

~ v

(7.18) using n, the population grm:rth rate and P2 is the one used in

_ the Feldstein and Barro and MacDonald studies -- 2%1‘1 . L/M--where L/M is -

LY

the measured ratio of workers to retirees. Not surprisingly in our

sample the two measures are highly correlated:

Correlation ¥
coefficient:

"Sample: Pl : P2 ,
1950s - 9457
: 1960s and 1970s N .8718

i
¢

[

It is reassuring to find that for both-sample periodslPZ is about one-

fifth the magnitude of P1l, .as iddicated in table 7.1 for the relevant

‘

I
range of n. . i

Although this model is derived in terms of thé&/growth rate g,

oy i

Modigliani (1970, pp. 210-215) argues that, in gerieral, both in and out
of steady-state growth, the p‘rp;er variﬂa’ble is the dependency, rapio——the
ra;:io‘ of non-workers to workefs (see also Leff, ]_.969)\. This is decom—
posed into two ratios, o;xe the ratio.of 'retireeg to woxjker's, RW, and

the other the ratio of minor children to workers, MW. 1In balanced

" growth there is a unique relationship between each of RW and MW and g ;
hence the use of g in the théory; out of balanced growth,we should use

' T .
the true measures of the 'weight' of non-productive to productive popu-

lation. The estimatéd coefficients 'on/b/ot should be negative: in the
case of RW because a higher value represents relatively more dissavers;

in the case of MW because a high proportion of minor children implies
1

o



N\ ‘ TABLE 7.1

3 ‘-

. COMPARISON OF THE TRUE VALUE OF STATE PENSION
-WEALTB FAGCTOR WITH THE APPROXIMATION WR
For Various Values of n(=r-g)

f

n B F K WR
ﬂ;‘ .
: Y 30.3755 . 3.2352
=N / 30.7538 3.4920
: A 31.1346 ™, 3.7728
t o v
1 31.4940 “x.-w 4.0800
.13 31.8598 ' 4.4163
_ 13 32,2293  4.7847
- L 12 : 32.6021 4 " 5.,1885
‘ 2 32.9566 5.6316
23 33.3284 6.1162
2% : 33.6988 6.6467
™
correlatiop - .

coefficient - - n:F n:WR

\ _/(. . -
.9998 \. .9934

i
‘%
! 1
! LY
Note: F = 1_ {T-(D~D(WR)e—nD}
N 1-e 0
\ - L 8
WR = (l_e-n'r)/(e-nl‘_e-nb) ,,
T = 45+20, D = 60~20 (in order to measure from age of

entry into labour force)

3 de®r Wi bl 0l

iR,

Wl
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! - Lo TVt ' ' (7.4)
. ;This has the effect of redqcing heteroscedasticity [Feldstein (1977,
- p. 192)]. ( \
) .

“\ . 144 .
a) relative1y more younger families who might be expected to be in the

lpower saving period of their producti&e iives, énd b} more (unmeasured)

saving in human capital in the form of education of depéndeﬁt minors.
-Finaily, three additiqpai variablesvare~gsed in the estimation of

the linear fdrm of the saving functiqp. The first two were introduced

by Feldstein (1977):\ The existence\of a retirement test (RT) for pension‘

benefit eligibility effectively puts a‘tax on labour earnings than‘they

otherwise might. The expected sign of this variable is ambiguous since

ceteris paribus early retirement should reduce saving but, on the other

hand, the prospect of early retirement may induce higher saving over the
working years to maintain the desired level of consumption in retirement.

A second variable, labour force participation over age 65 (LAFP65) is a

more direct measure of the "induced retirement effect.” j
The third additional variable is per capita ihcome ), géneraily

used in inverted form (YINV).l It was first introduced by Modigliani
, ' .

/
(1970) -and hag been used as well by Feldstein and Barro and ‘MacDonald.

Modigliani4originally used YiNV in an attemp;»to repilcatg Houthakker's
results and, as his theory péedicted;'fbund ig insignificantly diffgrent
from zero. He used it again in his fully specified linear moaelkbut
found that it became insigniﬁicanﬁ after his sample was partiiioned by
level of development (1970, p. 218, table 4).

The life cycle hypothesis is posted ony the homogenity of .consumption

with respect to resources of the household. Recall, earlier in this

- ’
- '

.k
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QT the proportionality factor is dependent upon the form of the,

2

where

utility function, the profit rate and tﬁe age of the household. By ‘

definition, aggregate saving is not independent of income; .

St = (1--al)Yt - (az--alr)Ac_1 - Cq SPSWt~1 (7.10)/
€
but the saving :atiq is
s A . SPSW
= (1.- - o - _t=1y o (— t-1
s, = (1-a)) - (o, alr)(Yt) ag( Y ) . (7.11)

e

In ﬁeither (7.11) nor the form written in terms of' the growth rate (7.12)

does Y or YINV ;ppear.

1]

Feldstein (1977) rationalizes the use of income level in the neo-

 classical model by arguing that higher per capita income ‘induces higher sav-

ing because high income induces early retirement. (His results only confirm

this partially: the effect can only be seen at the low end of the income

' 'S
scale.) We can generalize Feldstein's argument by considering Y or YINV1

as proxies for life cycle consumption preferences. There presumably exists

a utility function which would substantiate this interpretation.

Finally, it should be poihted out that in a linear format YINV comes

much more directly from a naive Keynesian consumption function:

1

S=ZY~C=Y-(a+bY + cPEN + ... )-
= (1-b)Y - a - cPEN -
. 8= (1-b) - aYINV - ¢c*p - ... . )

-

This is not to argue that neither Y nor YINV should appear in a neoclassical

saving function but rather that there is nothing peculiérly neoclassical’

lThough not both together as Feldstein has done in some regressions.
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about tfxe variables and thus their appearance without full theoretical
justificati-on\ cannot 'streng\the_n> the cﬁ’;e for the neoclassical model.
This observation carries 'particular g;ight :!'.le or YINV turn out to have
significar}t explanatory power in a sa;.ring regression..

. , On the theory th,at the variance of the mean i$ proportional to‘t/he

A )

size of the sample from which ift is takéﬁ, the oB_s’érvations. in the 0LSQ
regressions are weighted by the square root of country size.l (Houthakker,
1965, p. 213; Modigliani, 1970.) Since the error term is assume.d to be
additive inv the non-linear model, &in addition to the dependent ‘variable

the entire expression on the right—h:and side is weighted as a unit.

o

Data | p
In addition to the 196;05-19705 sample, a 1950s éample is used in
the test of the neoclassical model. The definition and source éf the data
for the saving ratioc and the basic pension variable, PEN, in the 1960s-
19705 sample have been described in chapter VI. In th/e'next three para-
\ér\gphs we describe in det;il the saving ratio variable and the ‘basic PEN
variable used i;x the 19505‘ sample. The rest of the section is devoted
to a z}escription of the sources and definitions' for both sam;;les of the
‘remagining data used in the test of the neoclassical model.
All the dai:a for the 1950s sample comc; from two s:ources,. Medigliani
(1970) and Barro and MacDonald (1979). Most come from Modigliani and
co;respond closely to his 'Western' sub-set. (Two subsequent tests
V [Feldstein, 1977; Barro and MacDonald, 1979] of the influence of state

pension schemes on saving in a neoclassical framework have used essentially '

lBarrm and MacDonald report that a direct estimate of the relation
between population and the variance of the error term indicates that a
somewhat less'skewed welghting scheme would have been more appropriate.
They. found, however, that the difference in the reported results between
population weights and the estimated weights was negligible (p. 286, m. 11].

o s a4 e e R, coN e e L 4_ \
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the same sample.) ~The data on stateipension schemes is adapted from Barro
and MacDonald (19/79, data appendix).

The data on saving ratios, s, for the 1950s sample come originally

]

‘ from the United Nat‘ions, Yearbook of National Accounts Statistics, primarily
. ‘e q: Ve
the 1959 and 1960 editions (cited UN, National Accounts, year). Detafls

of the definitions are found in Modigliani (1970) and Houthakker (1965).
It should be'noted that the sa'ving ratio is based on the flow of private 2
incc;me: ' accordingly private saving is defined as Ehe sum of personal and
corpo;'ate saving and priveite income the sum of personal disposable income
plus'co/rporate saving.l Where these data were not available private income
is defined as national incomelless all personal and corporate income taxes,
/ X Plus transfers; private saving in these cases’is simply private income
3 " less consumption exy;enditure. I(Modigliani, 1970, p. 205.)

| For the 1950s the basic state pension variable PEN is adapted from '
data collected and modifi‘ed by Barro and MacDomnald (1979) and ‘represents
averages for the relevant sample period. Beginning’with expenditure for

old age and invalidity pensions taken from ‘ILO,\ Yearbc;ok of Lab:)ur Statistics,

. . 4
various years, 1953-1961 (cited ILO, Yearbook, vear) Barro and MacDonald

created a variable SS for each country: expenditure on old age and

invalidity benefits per population over age 65, divided by per capital GDP.

Data on the proportion of total population over 65 (OLD) was taken from

o

P

o the United Nations, Demograpﬁic Yearbook, various years, 1951-1970 (citec}

N B N . v .
UN, Demographic Yearbook, Vear), and GDP was taken from OECD, National

R T
I
e

\\"  Accounts (1950-1958), except for Australia in which cases the source was

\ UN National Accounts ‘(various yea;‘s) . Dividing SS by OLD gives PEN;

. -~ pension expenditure as a proportion- of gross d‘omestic' product.
o Fo'llowing Modigliani the aggregate growth rate, g, is calculated from

beginning and ending ‘national income data using the following folx‘t{lula .




R T e

PR T

P

.
I

149 . , . \

both samples LE65, were mid—decade interpolations from data found in the UN, .

i

Demographic Yearbook (various years).

The state pension variable P1 is constructed by multiplying the ratio
of state pension benefits to national income, PEN, by the facto.r, F, which =
was defined in the previous section. P2 is simply PEN multipiied by LM, the’
ratio of workers to retirees.

o

\

Data on state pension schemes with a retirement test RT comes from '

Pechman et al. (1968, app‘endix C) and from US Social Security Administration

Social Security Programs Throughout {:he“World, ‘1971 (cited US, SSPIW, year).
The first source gives :info}:mation for 1967 and is used for both thé 1950s
and 1960s. T}l1e sec‘ond source is for'1970 and is’ used‘ for the 1970s sample.
(Apart from the retirement tes%for the ne;v Canada Pension Plan in the 1970s
it was assumed that there were no changes.) Labour force participation of
those over age 65, LAFP6S5, was -taken from the ILO, Yearbook (various dates).
The state pension variable does not correspond exactly to tﬁat requi;ed
by the theo;y. There are two problems. One is that we are using current
relative benefits as a proxy for future benefits. Insofar as the steady-
state assumption >J'.s valid thisis not"a serious difficulty.l A second problen
is that measx‘xre;:l beneflits‘refer :to all pensions paid by the state, not Just
phosé financed directly by ar "wage tax. Neoclassical theory implicitly as"sun;es

1N / "
that it is the earmarked contribution that brings the state pension scheme
Y

into the ambit of the life cycle budget process. The veil of gowxe(rnment is

presumed to\hang over other public sector tax-transfer programs (which, in

the limit, should include all gove’rnment activity). The data usedmixes these

two levels insofar as pensions are concermed. It may be that in their behaviour

L]

1We can safeiy\ ignore this problem in an international cross-section
study. In time series analysis it can be a source of real difficulty. See
Leimer and Lesnoy (1980) for a sensitivity analysis of prospective benefits

.in 'the context of a US time series study.



Te

el T ' (1.20)

*where X, 1s the number of years in the sample. Modigliani used real private

income for the 1950s; GDP.in purchasers' wvalues, volume indices (OECD,

National Accounts, 1958-1978) is used for the 1960s and 1970s.

A measure of population growth, n, is needed for the computation

of the state pension wealth factor, F. Modigliani's sourcé (l9SO‘s sample)

is the UN, Demogrgphic‘ Yearbook; for the 1960s and 1970s the source is !

OECD, National Accounts (1950-1978) using the same formula (7.20) as was

for g above, substituting population for national income. o
,

LM is the ratio of workers to retirees. For the 1950s it ié\t\he

inverse of Modigliani's variable RW retirees to workers which is taken
B . ’

from_ the UN, Demogfaphic Yedrbook (as was thg rat19 of minors to workers,
MW). Fox the 1960s and 1970s, OLD, which is the ratio of thode over 65
e . t6 the total population (taken from the‘ ILO, Yearbook [1979, table lj)
o and ODEP which is the ratio of those under 15 and over 65 to the total
*

, . population (taken from ILO, Cost [appendix]), were used to generate LM,

RW, and Md, and LM according to the following formulae:

\(3\ | a - RW = OLD/ (1 - ODEP) (7.21)
\ Md = (ODEP = OLD) / (1 - ODEP) (7.22)
\“‘l '

LM = 1/RW (7.23)

.

- upe—

T
Eee et

| . Retirement‘age, R, is taken from Pechman et al. (1968, appendix C)

\‘";.) and represents age requirement for full old age benefit in 1967. This was
] ) K . ‘ r
g‘ . used for all samples. Age of death, D, is life expectancy at age 65, LE6S5,
L)

s ‘\})

‘ plus 65. Note that for the purposes of Kotlikoff's formula for@ an

IR S AN S L_sl

adjustment is made to R and to D to make them correspand to the number of

years from entry into the labour force which is taken to be age 20. For

s gt g anso

s
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households do not in fact make the distinction between earmark-tax-financed

and .general-tax-financed programs but if that is the case then all government

expendityre should be included as a variable. This however would be a
different experiment. In order to clean the data and test the proposition

advanced here a dummy variable for the existence of a universal non-

.,/_,/ R
contributory pension, UP, is included in the linear regressions. , The -

source is Pechman et al. (1968) forl the 1950s and US, SSPTW (1971; 1977)
' 1 . .

for the 1960s-1970s sample.

¢
«

The source of national income, Y, and its inverse; YINv; is data.on
/CEDP per capita in US dollars at 1975 prices and exchange rates found'in

OECD, Natiomal Accounts (1950-1978). ° ' . {

In some regressions, the growth rate, g, is decomposed into produc-

, x
tivity growth, PG, and structural measures of population growth such as

RW and'MW. PG is measured simply by the difference between g and n, the

\

population growth rate. \
\

For the 1950s the weights (WGT) are the square roots of the prodhf:ts

: . 3
of population and the number of years used to generate the decade-average

for the saving ratio (as calculated by Modigliani). For the 1960s and

’

N 1
1970s the weights are. simply the square roots of population (taken from
L4 B

v

OECD National Accounts [1950-1978]).

The Estimated Neoclassical Saving Function
Tt;e results:-of the non-—lineaz" estimatic;n of the neoclassical model
(equation 7.13) are presented in table 7.2. The regressions were run using
the '19505 western sample, the 1950s sample including Japan, and the 1960s-
1970s sample; all regressions were run using the two measures of ‘the state
pension scheme P1 and P2. These results indicate that the neoclassical

model does not satisfactorily explain the economic effect of state pension

‘schemes on saving.
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.In all six regressions the estimates of A have the correct sign and
order of magnitude though the samples which exclude Japan are a little
low, ratlngingffrom 0.0527 to 0.1234, as comi;ax:ed to @ predicted value of
0.35. This ciiscrépancy is not excessive qogsidering the manner in which
the predicted value was arrived at. The estimat:e\s' of B differ more across
the samples (-0.00665 to 0.0873) and have relatively large standard errors

but with one exce‘ption they are within two standard errors of the fre—

! a

dicted value of 0.045. The overal\l fit of the regressions is good with
;2 well over .9 for 4 of the regressions, and not dropping below .68
for the composite 1960s-1970s sample. ‘(The r\falativ.‘ely high ?2 in ti’xese
regréssions reflect‘s the influence of tfxe weighting schene.)

The variation in sign and magniitude of the estimates of C requires
some discussion. The \‘rariation,in magnitude of the estimates of C between
the P1 s’pecific‘ation and the P2 can be substantially accounted for by,
the different definition of these two state pension scheme variablz;_s.lgv.

-But the change in s,’ign——positive in regressiomns’'7.2.1, 7.2.2, 7.2.5,
and 7.2.6, negative in regressions 7.2.3 and 7.)2.4-—would Sgem to be a

question of the sample.” - Unfortunately, such sensitivity to the inclusion

of a single observation, Japan, suggests that our model is at best not

)
lFor the 1950s sample- to estimate of C using P2 is 8 times the size '~
of the Pl estimate which is not unexpected givén the.relative magnitude

(1:5) and high correlation (.946) of the two variables in the sample. In
the 1960s5-1970s sample the estimate of C using P2 is 170 times as large

'as that: using P1L . Although the relative average magnituade of these two
measures of the state pension is about the same as it is for the 1950s

. sample, their correlation is smaller (,8718). 'This and the much higher

relative standard error of the estimates may explain the wide discrepancy
in the order of magnitude of the two estimatred coefficients. . i ,

-~ * .

2The possibility of a positiwve correlation between s and the size of
a state pension scheme was discussed at the beginning of this chapter. -
However, even '1f we were to allow for the unstable macro-equilibrium which
the positive correlation implies, it musf be noted that that discussion was
‘concerned with £he sign of the total derivative of s with respect to p .
C represents -0o. 3 (where oc3 is the marginal propensity to consume out of
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\ "
very robust, at worst inappropriate.” Whatever the answer, this is a
. p |

“ .

good reason for comparing the results of this study with those of
the two others which examine the same issue using internationazl cross-
section ramples (Feldstein, 1977; Barro and MacDonald, 1979). Apart from

other differences of spe(;ification and sample, Feldsteln's sample includes

Japan, Barro and MacDanald's exclude it. Since these two studies boﬁvx‘

[

“use linear regression models we begin by considering our own estimates
<

of the linearized version of the neoclassical model. The starting point

for this comparison is the linear approximation (7.17) to the true non-

linear relationship between the size of a state pension scheme and the

saving Yatig. 'To the two-variable linear relationship have been added a

- number of other variables which have been suggested as relevant to the

determination of the saving ratio (Modigldiani; Feldstein) .
The results of the estimates of the linear version are collected

in table 7.3. Despite different:®selections of variables in these regres-

sions, the results are, by and large, consistent with those of the

nonlinear regression. In general, the basic neoclassical predictions of

b} «

Modigliani are confirmed: s is positively correlated with the growth

rate, however measured. On the other hand, the state pension variable
o 9
!

belies the neoclassical model: it is in every case positive and, with

three exceptions, éignificantly so.

v

.
state pension wealth), the Rérgfizl derivative, and thus should always be
negative. A possible statistical reconciliation of the positive values
of C in the context of an unstable neoclassical model is advanced below
(Appendix B ) for its theoretical interest, but on economic grounds we

must find our explanation elsewhere or else abandon the neoclassical model.
, 4

Japan was the second largest country in the expanded sample. Its
saving rate was by far higher than all the other countries in the sample:
21.05 percent against a mean for the other 13 countries of 12.33 percent

' (standard deviation 2.3 percent) and its state pension wealth variable (P2)

was by far the lowest: .009 against a mean for the rest of the sample of
17 (standard deviation .06). Japan was excluded from the primary sample
in this study on the groupds that it is culturally different from the other,

S
-

4
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: . Regressipﬁ 7.3}1 reproduces Modigliani's (1970) result: in a neo- Dy
5 4

C . \ . )
classical model the saving ratio is a positive function of the growth rate.
I

Regression 7.3.2 breaks g.iqto prodtictivit,y growth 'and the age sltructL'xre of
- po{:ulation’. As elxpec\ted, productivity .ng.'owt'h,PGQ, has the same general effect
as overall growth (fhough with less statistical significance). Similarly i
the old age depende_n.cy ratio RW and, less significantly, the minor's
L dependency f:atid MW -have thc;_ expected negative influence on the saving
" . cratid. The statistical infiuénce &:f YINV (7.3.4-7.3.6 ana 7.3.9) shows
S ‘ ‘clearly iﬁ these reg‘ress{iions: -in all cases the” fit improves cgnsiderably
with its inclusion., In regres§ion 7.3.6 three addition;:ll variables are
dncluded, life expectancy at age 65 (LE65), the existence pf a univérsal
pens?i.on scheme tUP) and \the existence of retirement test (RT). ' Not
surprisingly LE6S is i"nsignificant given the inclusion of MW and RW. The
~insignif.igance of the univ’erﬂs,al pension dummy suggests that any pe.nsion
N ‘cheme will have the. same infl'uen‘c,‘e regardless of its method of finance.
- Such a result is quite <ti:ons‘istem; with the ra\t‘ionaJr. life cycle planning
. ': ' basis .0of the -neoclassicai_modei. The i:etiremént‘—t{est d‘ummy RT t8rns out
j to be not significantly diffefent from _zefo. In regressions 7.3.7 to 7.3.9
a decade duz{nny (DECD) is included to allow for étructurgl change over
. the two def:ades of the 1960s-1970s sample‘. In no.case is it significant.
. In fact cirof:ping it and MW ix;;pfoves the fit somewhat:‘; compare ?2 in -
‘ regres»si;ms ?.3.6 z;\nd 7.3.10. "" Indeed, r‘eplaci,ng PG and RW by G ;a'g.o’ne

©  improves the fit even more, regression 7.3.11. This is in contrast to

1 'Hehaviour of‘ ;2 f\o'r a similar change in sp‘écification in the 1950s sample

’ (7.3.1 to 7.3‘.2).’ Yet against all this in Vthese regressions if the fact o

t

) + a “ T
western, industrialized counfries sampled. TPt would be much more reasom-
able to attribute the significant difference in the saving ratio ‘between
Japan and the other Western countrief to cultural differenc¥s than to differ-
enced in state-pension arrangements, particularly’ﬂvhen the rest of the sample
taken separately pointedly v‘does not- confirm the neoclassical hypothesis.

: ‘ Y.

: I « ! 4 ) .
4 N - - P R : . .
52 . , R . “
. , ki W«“,.L.Lh\\ v & S
» » Sdeabe
P P " R - .




- - ~ 3 . . L. f ) e or LR Savae Sy R e Wi dey
. ~ . . h . - . ) -. , - )
i ) . : ) R i ) ) . . -
- B N Fl
- ) . ' [
- . BFY . : . ™
i - ¥ - . -
13 ’ ) ’ \- - -
| | o P N Y
- ~ . - “ * v ) .-
- ] . ) - B B -
R *(LL6T) UIBISPIAL - T°147°7°94 "1 nd :831nog - .. B b
. L ) +pai1zodax 10N :GHN .
- TURI 38373 Ay uj numaw«uﬂf Juspuedapu] se posn 218 74 PUP S9FT 1y ‘ANIA ‘MR ‘MY T~ N B
3 ¢ g*n'y voyssairlax ug .w:v«ucuuu_ saimnbs 18927 28e1s-0A1 3yl Buisn 2[qeiiva snousBopud uv sE PIIBIII 6T COdAY1 v R
« D .
7 *8389[D133900 PaIewyiss Syl JO BI01Ie DIBPUEIS 9YJ IIT EISIYIUIled | - .
© uy siaqumu 3yl "BIBP vuu;m«w: Bujsn uni 21am suoissaiox .:< *31qe7ava Juapuadap ¢F oyIva Fujaes 23BATIg  1BIION Lo
N . - -
(zzo' o) (L0°0) (10°0) (Z°0) (1*0) . - - —~
£€0°1 St B 01°0- $Z°0- TLT0-,—6071- %C°T ¥N ugaIspyad 174 . - -
P ; . ”
(0zo° D) , (96z2°0) (£200°0) (651°0) (8£€°0) (8%£°0) (0£Z°0) T
0LI0°0 EZT16°0 %1 <1070 £6£9°0- SED0°0- (0E°0- ETT°1- T0S°T ZEy'Q ueder 9 3sap g y°( -
q . . ’
s ) (177 1) (0°01){(y90°0) (¢t:0) (8%°0) (8%°0) ’ L)
£9°x 26°0 S ¥9°1T  ¥9°2 1°¢- TL0°0- - yZ°0- 960~ 9971 uN uyaIepIad T *
(6210°0)(£10°0) T (v01°0) (9z€T 0) ’ {ze170) (Lse7o) SM«.S £0€Z°0) ’ ..
7ZI0°0 SZZ6'0 %1 8900°0 0Z0°D- 1€2°0 8260°0 . $01°0 QIE°0- $91°0 Iy 0 -uwder § 38ay 7 9°f - -
(8y°'1) (zz'1) (o€ 0) (v"81)(8L0°0) . (€toy 9970 (19°0) T R
N S6°0 ST BY L [A44 85°0- 6°LE~ 980 0~ z°0 #6°0~ €6°T _  WN uyaIspragd 1°%d v e
TN . (7070} {8T0°0) (L00°0) (96€°0) (5z€z"0) ©o(161°0)  (95°0) (829°0X (992°0) ’ T
LIT0'0 2Z8Z6°0 %1 .Z€0'0 TI0°0- €00°0- %€T 0~ (0044 Sl 10 zZ10°0- 98°0— (I%L'0 0Zs°0 ueder 3 3934 T %°L ~ .. -
SETS 2 u o €931  00T/K  ANIK  X/vVad zd ¥$9d4v1 MK m o, 3 o ,uorEs21day .
bl . - ’
x ) .. 31qUTieA Jwgos . - . .
. . ucysuad ajeis s
. - . - ' N - .
T3GOK TVIISSY1003N ¥VENIT THL 104 . 3 - -
. . . S1IMSTY NOISSTUITY ONIAVS HATLVEVAHOD - - - . )
) . 9o g, 379VL - X ’ c .
? - N = - !
’ ! - ) v . N . -
A ’ : . ‘ . :




e,

.

/‘ D

- 156
that the sign of ;he pension variable (Pl) is always positive (though
not alwayé significantly different from zero), The positive sign is strong
evidénce in favour of rejecting the neocladsical model.
We can now compare these results to other studies. Two of Feldsein's
regressionslare reproduced in téBle 7.4 as F&.1 and F4.2. His ébservations
wvere weighted in a similar way to‘ours and the sample differed only by

”-

his inclusion of Costa Rica, Japan, Spain and Trinidad and exclusion/of
L ‘ \/ .
Denmark, Luxembourg and New Zealand.[ Almost all of Feldstein's coefficlent

-

estimates are significantly different from Zero-by the usual criteria, and
the overall fit is good. We do not have the original data for comparative
purposes, but for most §ariab1es apart from the state pension variables, ' {

he drew on Modigliani as did we. The pension variable used in these

'regressions is benefits per person over 65 to’average per capita income

1

o

(BPA/Y) which corresponds most closely tq our variable P2.
Since with thig weighting scheme Japan is relatively important in

Feldstein's sample, it was added to our sample for the ﬁurposes of thié

domparison; Comparable regressions to Feldstein's F4-1 gnd F4-2 are 7.411 /

and 7.4.2 in table‘7.4. Apart from the theoretically unimportant differ-

ences in magnitucie2 of the coegficient est;mates, the results are broadly

consistent with one anofher. The sign of the coefficients on MW and P2

in regression 7.4.2 and on LE65 in regressio;s 7.4.1 and 7.4.2 differ

ff;m thg corresponding va&iables in the Feldstein equations but the size _

of the standard errors suggest tﬁat thase differences are ﬁot significant

in‘é statistical 5ense, ‘Only ;H; sign and significance of the céefficienp

5

of YINV in regression 7.4.2 cannot be reconciled with the Feldstein results.

*

Although not-shown, the regressions using Pl areyalmost identical.
\ P ' ’

2The different order .of magnitude of the coefficients ‘would seem to

be explalned by systematlc shifts of the decimal point in the observation

N

. , '@: .
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' : Although it might be 1nterest1ng to pursue this dlfference, it will not

be done 51nce, as we 1nd1cated above, Feldsteln s daEa are npt available.

Still, while the results of our replication of Feldstein's work
are not statistically inconsistent with bié, they are not strongly sup-
portive either. In parFicular, the characteristically neoclassical
negative sign on the state pension variable does notsfind support in our
regressions 7.4.1 and 7.4.2. Though in one (7.4.1), the sign on the
coefficient of P2 is negative, in the otﬁer (7.4.2) it-is positive; more
important, neither is.siénificantly different from zero in a statistical
sense. The instability of the sign on thie coefficient fndicates that'
the results are very sensitive to the'sample end the specification,

Only in regressions in which labour force participation of those over \}
/

age 65 (LAFPGS) is endogenOus‘are we able to confirm Feldstein's resﬁlt
(ogr reéréssion 7.4.3 es compared to Fl-1 of Feldstein, both ip'table 7;4).
The oee other study which Bears,exam%nation in this.context is
thet of Barro and MacDoﬁald (;979). This was a poeied time;sen;es;kross—
~ ‘ section analysis'of eEnsumption and state pensien schemeelfor the pee}od
of the 19508lusing a 16 country western sample. The same weighting sehege
was used in this study as in ours .and Feldstein's.
Not surprlslngly, 31nce the decade averages of the’state pension
‘variable used by Barro and MacDonald form the basis for our state\pen51on
vﬁr}ables, their Fesults are similar to ours. For the specmfication

closest to ours they report the following (1979, table/l, equation 2):

c/ly = 0.62 - 0.20 G/Y+ 1.09 OLD - 1.19 p -
: (0.05)  (0.09) (0.15) . (0.20)

+ 0.007 U~ 0.0LY /Y - 0.09 85+ 0.044 1/¥
.(0.002)  (Q.04) (0.02) (0.007)

r.
1

where C/Y is consumption expenditure to GDP, G/Y governmeﬁt purchases to

B
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GDP, OLD, the ratio of over 65s to total popuiation, 0 the real per capita

growth rate for the period l951-l§75, U, the unemployment rate, Yt l/Yt’

CDP, SS, the ratio of state

the ;atiO'of lagged to,cu?rent real per cap@ié\
pension benefits paid;per person err 65 go ﬁeé:capita GDP and l/Y éhe reciF—
rocal of real per capita GﬁP in constant U.S. dollars; ;2 is 0.61 and s.;.rL
- 1s 0.019. Standard errors are in parentheses. ¢A corresponding eduation fo;
- ‘ |

our sample (excluding Japan as have Barro and MacDonald) is h '

- g = 0.126 - 0.354 PG - '0.307 RW : [
.- - (0.027) (0.515) (0.170) C
. | ) 1
‘ +0.254 P2 + 0.130 YINV; S (7.18)
[ L (0.111) (0.060)
e 7772

where PG is productivity growth. The definition sélection of variables
differs between the two specifications, the most noteworthy difference
being Barro and MacDonald's inclusion of G/Y reflecting their 'super-

i ' -
neoclassical! view of individual economic behaviour which sees through

o

the veil of'government.
In comparing our results to those of Barro aﬁd MacDonald, we find
diffgrénces in the signsl.of the constant term and the coefficients of

*
productivity growth and the inverse of per ‘capita income (see below); on
; ' i ' 2 [y
~the other hand the signs of the state pension coefficients agree: the

size of the state pension scheme is positively associated with saving.
k In regreéssions which exploited the time sgries,dimeq;ion of their data,
. , - - ;
Barro and MacDonald did get results closer to those of Feldstein in that

they found a .negative association between the size of the state' pension

i

K]

S5

1Note that Barro and MacDonald estimate a consumption function.
: . ' ) LY

2

2Barro and MacDonald (p..286) report that Sterling (1977) supports

these fipdings: " . . . with labor force participation behaviour not held
. constant his estimates indicate a positive effect of social security on
» ' saving."

P D o

‘s
-
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“ and saving,1 thoug@ in this case, as they recognize, the conceptual
differences between that medel and Fgldstein's are greater than in the
case of ;he simple cross-segtion.v Not having Feldsteiﬁ's data, Barro

- and MacDSnald are gnable‘t? reconcile their results with his. Asthey are
quoted above (p: 131), they gpnclude tﬁat the question of the relation-

ship between state pensions and saving cannot be answered in a cross-

‘

country sample since the results are so sensitive to changes in the

n
&

variable seé.
- ' ‘ One st;iking result\of the;e coﬁparisons is the importance played
b§ per capita income (Y and YINV) as an explanatory variable ij;;hese‘
linear regressions. Statistically it has the/effect of improving'the
fit éonsidérably: compare, for example, regressioms 7.3.3 and 7.3.8 with
the identical regressions including YINV ; 7.3.4 ana 7.3.9. 1In the first
case T° increases from .6489 to .7479, and in the second from .4242 to
4 .5930. While as we pointed’out above tge presence of YIﬁV may be‘ration— \\
| alized in a neoclassical model,\it is not a peéuliariy- neoclassical
va?iablé,and so the statistiéal effect 6f u;ing this variable in these

regressions must be taken in account in assessing the results as evi-

dence for the neoclassical model.

Conclusion

In this chapter a long-run neoclassical saving function incorpor-

i N N P v .
" ating a state pension scheme has been‘developed. Spectal care has been

-~ 3 N

1Note though, that such time series results are¥very sensitive to
the way in which the state pension wealth variable is constructed (Leimer
. and Lesnoy, '1980). This sensitivity is not such a problem in 4 simple '
' cross-section study. :

2Their term is "specification.” In fact, both Feldstein, and Barro
and MacDonald use a simple linear regression form.

et e bt ek e # e — e e




R M T T T L S PR & YTt e L M

[ g y

161
.- o taken to find the correct functional form and to properly measure the

state pension variable, The model, moreover, has been adapted to facil-
! (o N
itate cpmparison with sipilar studies on the subject.

We have found that on economic criteria the meoclassical model

»

does not adequately explain the data. Although the explératcry power ©
of the regressions measured statistically is high, and, as predicted,

ﬁ; the growth rate is consistently correlated with the saving ratio, the

results are not acceptable on economic grounds. For the variable of in-
- terest, the statistical evidence shows conclusively using two functional

v

forms for the regressions and a variety of specifications that, over a
' L N .

sample of western capitalist economies, the economlc effect of a state

pen31on scheme is opposite to that predicted by neoclassical theory.

.
kN
i
o5
2.
w2

We conclude that the neoclassical model of a state pension scheme
i ' is' rejected by the data. "o
N - ' <
i S \ ‘ )
N ,
L :

2
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C g=i(x) 17> 0 " (2.27)

though it was understood that the investment functlion must cut the saving
function from below in g-r-space if there is to be a stable equilibrium,

Over. the rélevant range such an investment function can be approximated

N

by the following linear formulation:

0<D .
g=D+Er (8.2)
' 0 <EX 5, :

where the restrictions on D)and E assure a stable equilibrium.
‘Multiplying (8.2) b§ a: , the cabitai-output ratio, gives, in equi-

librium

gai'= s = Da; + E(P/Y) ) - (8.3)

» . .
. ’ '
-

Cogbining equation (8.3) with (8.1) we have

a.D .
Ly,

s -E
c

s = sc{ . ‘ (8.4)

Note the similarity between (§.4)‘and the correspondimg nonlinear
neoclassical reduced form saving function (7.12). Each is a product of a

parameter of the respective system--g in the case of the neoclassical

4l

model, S, in the case of the neo~Keynesian .model--and an expression in

; the form of a quotient with ,that same parameter in the denominator. There,

' L4

. of course, the similarity ends: the two functions-have no/variableé in

common and in particular, no state pension scheme variable appears in (8.4). '
The next step is to determine which of the variables in (8.4) are-
to be taken as observations and which are to be estimated., In principle, "
- 1

D, E and s, are all parameters of the system and a

1 is a variable; howéver,



.
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CHAPTER VIII
- ' TESTING THE NEO-KEYNESIAN MODEL

\ " Introduction
\ . As we saw in chapter VI the'neo—Keynesian saving function can be

‘.

o written as follows in the Pasinetti range1
ﬂ . . o s.='s .P/Y (8.1
o ) » c .

where s is th&,ratio of aggregate net saving to-national income, s, the
propensity to save of the capitalist claés, and P/Y the net profit share.
In the neo-Keynesian model the size of state pension .scheme does not enter
into fhe determination of the aggregate saving ratio. To distinguish

this ﬁodel from the neo-Marxian model, which shares‘the‘classical'gaving
funétion, we must incorporate the qeo—Keynesian investment function into
;| reducea form saving function. The next section is concerned with the

development of this model for estimation purposes. In the third section

the results of the estimation are presented and discussed. There is a

‘
-

brief concluding section.

Y

Econometric Specification .

N In addition to a saving function (8.1Y”§e need to specify an invest-

i

ment function‘in order to élose the neo-Keyngsian model. 1In chapter II,

v the neo—keynesian investment function was specified very genérally as

»

v

Lsc > sw/.(P/Y), where P/Y is the net profit sliare.

162
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Predicted values of D and E are defined by the limits imposed in

(8.2); (sC in this case should be'interpreted as the weighted mean of

s, for the sample). In addition we would expect D to be less than the

RS i

weighted mean of g for the sample. Since the weighted mean of 8, is .233

and of g 1s 0.037', we would expect the estimated values of D and E to ' .\\

. fall within the following ranges: - -

a

© 0<TD<0.037 ' : /
0 < E < 0.237 .

Although we could linearize (8.5) in the same manner as we did in

“__,;“h__,#_*‘;_k/,_;fghapter VIT this will not be done for reasons that will become evident

in the next few paragraphs. Briefly, since we have a problem in independ-

ently measuring S, the capitalist's propensity to save, the estimating

B

equation must be modified.

In principle the capitalist's. propensity to save should be easy
to establish, perhaps by ddentifying it with the retention ratioc of the
corporate sector (Kaldor, 1966). Unfortunately such AéCa are not avail-
able. A go&d proxy is the ratio S}P where S is aggregate saving and P

aggregate profit. In fact S/P too good because S/P and s, are identical:

'

, s ¥(s/B) (B/Y) = s_(2/1) . - . (8.6)

'
/

The first equality is an identity, the second a feature of the classical
' i ! ‘ .
(Pasinetti) model in which s, = g/r = S/P is assumed to.be fixed. Unfor-

tunately this identit§ introduces a direct dependency 3§tween fhe‘right
' ) )

and the left hand role of the regression. This can be made clearer by

rearranging (8.6)

e

c

s = 8/P = s/(P/Y)". (8.7)
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in this model, when D, E and sé are fixed fdr a particular country, then
r. and tﬁhs a; can have, normally, only oné value. (Regemﬁer ghat the size
of a state pension scheme cénnot'fill the role of shift parameter as it
did in the néoclassicai model because here it does not enter into Ehe
determination of a macro-equilibrium.) 1f we estimate (8.4) using D, E,
Qc and a; as-observapions, almost any sample would fit. since the regression
would in fact have no a-priori structure.. Consequently there would be no

way of judging‘tbe results on purely economic grounds.

We can give the model some structure by following the method used

S 4,'in,eétimating,theAneoclassicalgmodel_andAlettingﬁDtand~E,beﬁcoefficientsggvq;‘

to pe estimated. That is to say, taking observations on the capital-
: )
i . . .
- . 1gts' saving ratio, we then estimate .the means of D and E over the sample

in the same way as we estimated the means of A, B andy C in the neoclassical

\
1 k2l

model.1 , . o
Along the lines followed for the neoclassical model we should thus

estimate this version of (8.4)

i — o

.D . )
aiq . .
s, =5 .{ —} + ¢, (8.5)
i el'g _F 1
ci : ' ‘

where Si’ sci and ali are observations on the corresponding variables for

country 1, D and E are coefficients of the system representing the means

of the Di's and Ei‘s and ei is’Wormally distributed random error term.2
-~

lIn the neoclassical model A, B and € come out of a utility function
whereas D and E represent the parameters of an investment function. On the
' other hand, the motivation (and justification) for allowing them to be esti-
mated rather than to be observed is essentially the same: in neither model
are these parameters really medsurable.

v

2This is now, in principle, a random coefficients modgl. We will, how-
ever, for tHe reasons cited in chapter VII, p.- 137, n.l, estimate this model
using OLSQ. o . s

. : N B ' :

S bk AR P S S, ¢ i 2 S e e st ey ey by 4 e ——
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Indeed, S5/P is measured by using the second equality in (8.7); that is,

r

. by dividing s, the saving ratio,' by P/Y, thé profit share. We can thus. I

Ee/wr-ite (8.5) -

D

a . o
: 1i
+e; = +e P/Y — 8.8
sy te; = (she )/ (/D) ORIV (8.8)
. 4
and rearrange to get
?i = Dali + E(I’/Y)i + € ‘ (8.9)

-

where ;s 8p4 and Ct’/Y)i are observations on the corresponding variables

for c’o'untry i, D and E.are coefficients of the system representing the
means of the Di's \‘and Ei's', and Ei is a noru;ally distrii)uted random er;o;:
term. o

Before—tuming to the 'estimation of this model we ought to cn;nsider
if the form we have imputed to the investment fv;lncf:ion has imposed its u
own problems. Essentially, what we have doﬁe hp to\this point is to bre-

pare a test.of the neo—Keyneéian model based on the investment function.

The complexity of the algebraic manipulation may have obscured this but

it can be seen more clearly if we multiply both sides of the linear approx-

imation of the investment function (8.2) by the capital output ratio K/Y

g(K/Y) = (KFY) (D+Er)

S/Y = s = DK/Y) + E(B/Y) . (8.10)

’

This may be an unduly restrictive form of the invéstmgnc functdon.
One possible extension would vinvolve' adding per-capita income or its inverse
to (8.9) as an explanatory variable in the same manper as Modigliani,’

Feldstein, et al., have done for the neoclassical model. The addition of

YINV, could be rationalized in the following manner, )

VI VI

’ * - .
e WL A N 25
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is actpally fixed, but only thatiestimate value reﬁresents the mean of

o Ci

! { i

the s .'s of the population.l

Since different equilibria are characterized, ceteris paribﬁs, by

different values of tha prpfit share, we nged not even specify an. invest-

+
a

‘ .0 .
ment function. We simply measure P/Y for each element of the sample.

Thus, the model to be estimate% is

s 8.13
. ‘ d s sc(P/Y)i + ey - ' (8.13)

“ A

We would expect that the estimatied coefficient on (P/Y) to be between zero

and one and of the order of .25 which is the measured value of s for the

|
.

n
»

sample based on s and P/Y.

Unfortunately, since (8.13) is based solely on the 'classical’ saving -

function it may be difficult if not impossible to use-the resudts of esti-

mating (8.13) to distinguish between the neo-Keynesian and neo-Marxianmodels.

As for the neoclassical model, all regreésions are run using weighted

~ t

data. The method is the same as that described in chapter VII, p. 146 and

p. 150, ' 1

Data a

The same data for the dependent variable is used for neo-

Keynesian model as was used for the neoclassical model--see chapter VI

kel

and chapter VII, Only’iheNl960—l97Os sample is used because of difficulty

in obtajining good capital stock data for the 1950s. The measuremént and

sources.of the new variables is discussed here.

[

.The definition of the proxy for the capitalists' propensity to save

and the adaptation of the regression equation to avoid regression of a

agaig‘ye will approximate it with OLSQ.

1As in the previous model, this implies a random coefficients' model;

0

, )

L -
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[

.If the linear investment function had a Ferm for the labour-capital

ratio

e~
T

’

g =D+ E-r + H(L/K) " (8.11)

then the corresponding equation with s as the dependent variable would be
/* '

&

s =D (K/Y) + E (B/Y) + H (L/Y) ' (8.12)

AS

where L/Y is YINV, "the inverse.of output per man. The inclusion of the

labour=capital ratfo is an attempt to allow the investment funetion

to.shift over the sample. If the investment function is the same

across the sampie,‘L/K‘hill add no new information since r and L/K move

together, given a common production function.
Adding variables to the investment function is one way of dealing

with the restrictiveness of the linearity assumption. By assuming that

:

(the means of) D, E, and H are fixed for the sample,‘we have chosen
C .
to let a shifting% saving function trace out the investment function. An

¥

. 0 .
alternative, more radical, is to disregard the form of the investment
4

function altogether.

»

We can proceed as follows. If we begin with the saving function

(8.1)%
s = s_(B/Y) ‘ C (8.1

we could assume that a fixed saving function for the population is traced

out by a shifting investment function. Again, we need not assume that s,

.~
-

1Actuall"y, in this case the saving function is rotating about the
origin. o : ' ‘ ' o

zThis is equivalent to the Pasinetti saving functich g = ST with —
both ‘sides multiplied by K/Y. / '

0
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' S - The, Estimated Neo—Keynesian’éaving Function ’
) » ighé:TESUlts of the estimeted\neo-Keynesian saving function (invest- "
F - ment basis) are presented in table 8ll. The estimated efficients'of, .
, « the basdic specifieation are given in line 8.1.1. Both §§e coeffieient .

3 ' ~on.P/Y and the coefficient on KIOY, while significhtly different from ’

zero, are outside the‘range of predicted'values. The coefficient on KTOY -
- represents E, the slope of the investment function, and a value of .415
is more than 530 percent greater than the mearh of s, for the sample This
A

combined with a negative value of D, the intercept, 1mplies an 1nvestme§/

, ~ ' @

S i:netion which cuts the saving function from abeve in g-r space. That is ‘

say, it xepresents an unstable equilibrium. /S
. _\ ¢ ) C\\4
B None of the other variants of this model would lead us to\‘hange

\ k

. : this conclusion. We can review them briefli. Adding YINV confirms}t .

b shift hypothesis. If there were'no invéstment function shift, theeobserr‘ '

i N rvatlons on YINV and P/Y would be perfectly collinear and their coefficients 1

s BN ’ |2

- would have high standard errors. In fact YINV 1mproves the f1t consider- )

4

P ) . ablya, Regressions 8 1.3 through 8.1. 9 test thé@ﬁomogeneity hypothesis

C Although-8.1. 3 suggests that the investment is“homogeneous,‘the addition

AN
. L. of.a decade dummy 8 l 4* makes +both the constant and the dummy sigqificant.

»

;' E ' o On the other hand allowing the decade dummy to 1nf1uence the slope of the

: dependent variables as in 8.1.5,78.1.6 anq 8.1.7. shows that the influence,”

g \ .~ of any systematic shift,ﬁ. structure from.decade to. décade is best ‘ ' “
| captured by allOWing the slope of the profit ‘share variable to take omn

’ ' . P

Tt two,values, one for each decade.}, When this is. done the comstant-and m

r ' / . ’ v

-

dummy become‘insignificant (8.1.8 and 8.1.9).

v
f

B
. W a -

- ~ 1bP/Y is the yector product of DECD and .P/Y. 'DKTOY and DYINV
are formed\i:’a sim?dar manner with KTOY and YINV.

v N . *

] ) ' (b
s \‘_ a
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- . . , &
variable upon itself were discussed in the last section., Thus, instead

—— of 8 J-or its proxy S/P; the net profit share (P/Y) alone is

. ¢ : - .
used in estimating the first two variants of the neo-Keydesian sifgng

function:\. The profit share data were obtained by subtracting from unity
i ' s :

the wafe share as given in the United Nationg Yearbook of National Accounts

-

"1§78, yolume II, ;ab;e 4, "Compensgation of Emplbyees .As a Percentage of

GNP.T,‘As,js’GS}l known, this méadure of profit share is conceptually

+ -

weak in ‘that the complement .of the wage share’ also includes the income

of proprietorships, part of which must properly be classified as wagés. ;

e ™ ’
2 ‘ ,j/ .

Data on the capital-output ratio is based on work by Balassa (1979).

,\éégéssa sought to’ megsure capital per man in differeht countries. To

1 ~ ~
a&oid the well-known difficulties of measuring»trbe economic capital, he -

' © . * . C
used <cumulated gross fixed investment per capita for the periocd 1955-1971

. . . ) ' \ ] ‘ '
in constdnt U.S. dollars as a proxy. To create separate observations for

Y -

the mid-points each of the 1960s and 1970s observation periods we have
. . . ‘ R o
both divided the Balassa capita stogk proxy by (1 + G60)6 and multiplied ~
1 \

it by (1 + 670)° where G60 and G70. ate the 1960s and 1970s. GDP growth .- . -

-
<

two sets of observations from one, ére for 1965, the other for 1974, the

¥
9

0 , . . . -
mid~points of the two de&ades,, The implicit assumption in this is.that~
' ‘ o8 .
] \ . s »
capital stock grows at the average rate of GDP growth over eachvsample J
- . . ¢~

o r

'per;od. Finally we havefconvefted the capital per man observation to’

T

capital-output rafios by dividing each by ttﬁ cbrtesponging‘output per man

observation, Y.l o ) v s

. i .
a, H

* 13
!

1See chapter VII, p. 1§0 for definitiom and sodrce. . )

! . . .
. ! B . r .
« . .
.
s

I

Py

. , s . , ) . o,
Unfortunately, any worthwhile correctian,of "published figures is béyond =

‘Lrates as defined ahove, g.ai48, eq. (7.20). The effect of thisbig to'create
. \ ) S .
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Since we cannot accept res‘.\llts that imply an unstable macro-ecomomic
equllibr:.um, these results would ‘seem to be sufficier‘ to disqualify the

neo-Keynesian-model from further copsideration. Before dismissing the

model however we should consider that our test \might not have done full‘
justice to it. Specifically, the assumption that the model is well
. " ) described by a family of parallel (investment functions iritercepting one

country saving -function might be in'approiariate. Ideally we should like to

- allowﬁoth saving and investment functions to vary by country but our data”
/ will not fully permit it.: One alternative, developed above, is to take "thel
N 1

) other extreme assumption and attempt to identify a fixed globel saving
, ‘ . * ’
function intercepting a seth of individual country investment functions.

' . The results of this estimation are presented-in table 8.2. Unliké the -

t

. [ first results these are not lnconsistent with the neo-Keynesian model.

; ‘ ' . In line 8.2.1 the basic specification is estimated. Not surprisingly

'+ the estimate of Ec is .24 which is roughly the mean of the calculated value

-

- s

v '? — ' -
of that variable. The overall fit is /not:.googi (r2 equai to .3472) but’
: ) : , '
' when one considers that we are dealing here with a one-variable model
withbut -an intercept it is quite reasonable. Regresslon 8.2.2 tests'

the homogenlty postulate and finds that the constant is just twice its

standard errpyr. This 1is inconclusive and in any case may simply indicate
& il ¢ N

- o the pre'sence of a measurement error in the dependent: variable. (Recall
that in the previous table, where the constant was significant][y different

4 from zero it too was negative.) The next regression gives support to

. / ' e ! . ]
lNote that these two approaches to estimating a nea—Keynesian model
themselves mutually inconsistent. One assumes that the salient ‘differ-

ence between countries liesiin the capitalists' saving propensity; the
.other looks for the difference in the degree of animal spirits We would
need considerably more d'ata to take ag int rmediate approa )

b
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this view, for when a decade dummy is added (8.2..3)' the constant t;urns
out to be identical to that in 8.1.4 and the coefficient on the decade
dumy‘\%{s 8.2.3 1s reasonably close to the estimate in tk\xe first table'. )
Tﬁgrlast two regressidns conf.irm this. When the constant and dummy
are drdpped and the coefficient on PTOY is allowed to take a different-
value for each decade (8.2:4), there is little improvementaover tl;fé )
original model. When tiie ‘con‘st~ant and decade dummy are restored (8.2.5),
nei\t‘gler they Inor the slope du;nmy are significantly different from zero,
all of which suggests that in terms of t;1e stat;istic‘_al significanee of
v A}
indi:‘vidual coefficients and overall explanatory power, §.2.3 is most
satisfactoz:y. While it can be con|strued as a neo-Keynesian result, it

does not provide conclusivel evidence for the model! As it stands, it

capgnot be distinguished ‘from a neé—Marxian saving function.

4

In this connection, these last re&s do bear comparison to a /

similar test carried out by quigl:@api. Moddigliani (1970, pp. 221-225)
estimated the Kaldorian wersion of the neo-Keynesian gsaving function /

(Kaldor, 1955-1956; 1966) ‘

\ ~— "”' ' *

rs o 4 7 .
\ s =_sL+‘§sp-sL)-P/Y L ©(8.14) ,
.- o ) ’ ’
where SL and sp are the propensities t%save out of wages.and profit
respectively. (The. Kaldor modei differs theoretically from the Pasinetti
*‘L? form of the neo-Keynesian model in that here the 9av1qg prop'ensities attach
to sources of income rather tha;x economic class;l however, 'for empirical
purposes equation ( 8,14 ) is identical to (8.13’ with the addition of a

i
constant - term.) Using 14 western countries (essentially dur I950s sample)’"

The two forms cannot be reconciled functionally except when sL =0
in whiBh case sp- s, - .

B e bt e v v et A .-

.
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Modigli;'.ani (1970, p. 223, table 6, row [E]) got the following result:

100s = -0.4 + 35.2 P/Y;
{3.2)  (8.4)

L T L s
where the numt;ers in i:arentheses are the standard errors.

In Modigliani's interpretation this equation implies an average pro—
pe_nsity’ to save out of wages across the sample of ‘approximately zero and
a propensity t;o save out of profits of 1/3. This is a very 'cl’ass:ic;‘_l'
result and it 1s hard ‘to understand Modigliani's remark that "the e‘stimatférd

coefficients do not ﬁxake much sense" (p. 224). They make gsense. both in

terms of Kaldor's model of saving and Pasinetti's. Interpreting these

)
~

results in terms of the latter model, (8.13), this implies that \Kthe'

capitalists' propensity to save is .35, an estimate that\does not differ.

' qualitatively ff-pm our results on the 1960s-1970s sample in table 8.2.

. k]
Note in'this connection that the saving ratio in the latter sample does

o ' D
not approach the theoretical private-saving-to-private~income definition
as closely 'as does Modigliani's, a difference which would also ‘explain the

significant constant term in our regressions. In any event Modigliani's

‘results are consistent with the neo-Keynesian model (saviné\ basis) as we

have developed it.l 8%
Modigliani's,development and conclusions in this section are worth
examining, He purports to show that the Kaldorian model does not stand

.

]'Note_t:hat Modigliani's dependent variable is 100s. We are not able
to replicate Modigliani's results since he does’ not provide details of his
P/Y series. It would seem however from the text that his definition of
P/Y excludes any government income share both in the numerator and in the
denominator, ‘ ! - :

“
" - -
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up to'his neoclassical results, He does this by adding the growth rate
(6) the old age dependency ratio (RW), and the inverse of per capita
income (YINV) as explanatory variables to (8.14). Since these (in various
combinations) hav- the effect of making the coefficien{t on P/Y ihéignifi—
cantly differentl from zero,:he concludes that subject to the l;mit;ations
of thg data "the outcome (of these) tests confirms our earlier (i.e.,
neoclassical) ;'esuits, whereas it prt;vides no support for the hypotl;esis
thatl the saving ‘ratio is cogtrolled or even significantly affected by the

functional distribution of im:c’:me."1 ,
| In our vilew these result; support no such conclusion. First, on
its ‘own terms the Kaldorian equation does f£it Modigliani's data (and ours).
Second, the fact thatrthe dis‘tribt;tional coeffici’entﬂcan be made insignif-

. i ] .
icant by the addition of other variables is no more than a statistical
artifact. Any'pa'rticular regression coefficient can be made insignificant
by the addition of spuribus but appropriately correlated \;ariables.‘ The
fact tl';at the variables added are in some sense 'neoclassical’ is ilrrelevant.
A’contra;‘y‘example can make this c];eir. In this case we use the ].'9608-19705'
sample and ogr‘0wn ?eoclassical results presented in chapter ¥II. A number
of néoclassical gpecifications were used (sée table 7.3): in eVeryy case the
addition of P/Y caused the coefficients on °tl\1e "neoclassical" growth vari-
ables to become negative and in two cases, significantly so. Moreovéi-,. the
coefficients on PYY: we‘are in a}ll cases significantly different f;:on; zero

with estimated values between 0.61 and'1.04. One typicai result is the

followin32 (standard errors in parentheses) :
)

lModigliani (1970, p. 227). 2Cf. regression 7.3.8.

I .

. , ., j
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a

s = — 0.169 + 0.853 P/Y - 3,119 PG ~ 0.242 RW
, €0.052) (0.180) (1.321)  .(0.168)
: + 0.009 DECD +0.024 P1
L ‘ (0.012) . (0.011) -
(2= .7288) . - (8.14)

Even more interesting is the results of a regression Which add
neoclassical variables g and Pl to a neo~Keynesian model~-in this case,

the investment basis version represenfed by regression 8.1.7. -"The aug-

I

mented regression 1s
f !

s = 0,357 P/Y + 0.128 DP/Y - 0.161 KTOY

(0.177) (0.028) (0.023)
.+ 3.333 YINV + 0.007 P1 + 0.750 g i
(0.884) (0.010)  (1.131) _ |
(£2 = .8874) . (8.15)

N ; 3
/ .

In this case the "neoclassical" variables add Qnothi.ngv:' therelis very littie
change in the ﬁeo-Keynesian cvefficients and the !'neoclassical' variables
are statistically insignificantlydifferent from zero~~indeed the standard
errors are 50 percent greater than the estim:;ted coefficients. It would

s

be tempting to use these results to reject the general neoclassical.’

-

model (quite apart :‘Erom our rejection of the neoclassical modei of

a state pension scheme in chépter VIL) ., But, even leaving aside the
criticisms of thé.neo-Keyﬁesiap model investment basis, such a con-
'clus‘ion x»}ould be unwarranted on strictly statistical grounds,

| Modigliani's pur\po'se (p. 244) was to show th.';t distributive consi-
derations add nothing to a neoclassical eﬁplanation. With his data

this was so. On t‘he other hand, ,wit:ﬁ our data we arrived at the opposi.te

conclusion.” The method has some Intuitive appeal. It is not, however',

grounded in statistical theory, and so, even if we had not keén-able to.
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counter his conclusion with a contrary example it woulfi 'not/ be possible
to give any meaningful ;Lnterpretat:ion to the results of Fhis method. .
For this reason it mu;%t be disregarded. In chapter X we introduce an
econometric method of model selection that is grounded in statistical
theory, and will thus allow us to make some judgement about the validity

of the three models we are testing. _

AN
Conclusion

Two versi!ons of the neo-K'ey'nesi'an saving model have been developed
in this chapter, one based on the heo-Keynesian investment funttion
and the other based on the neo-Keynesian ('classical) saving function,
Consistent with the theory developed in chapter IV, in neither version

of the neo-Keynesian model does a variable representing a state pension

scheme appear.
The estimated reduced-form saving function (investment basis) is
not éupportive of the neo—-Keynesian model. Altﬁough the theory is

very vague about the functional form and the specific explanatory variables,

‘

if the saving function (investment basis) developed here is in any

s

way repfe_sentative of the function implied by the model, these results
can be rationalized only by a neo—Keynésian model with an unstable .
‘equilibrium. Since a model with an unstable equilibrium is not a

valid .basis for a representation of reality, rejection of the model is

«

indicated. -

Still, the investment may have beenmisspécified. On this possibility

by

a neo-Keynesian model based.directéd on the classical ‘saving function

' 'was estimated. The results were not as strong.in a statistical sense

’ as the investment-function version, but they were economiéally plausible,

[}

A}
All the same the use of the classical saving function as a structural
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EA basis of the reduced form, means that these results cannot be disting-— i
2 [ N , . ;
& : : j
3 . uished from the reduced form of a general neo-Marxian model of saving. ’
gf - Loy On the basis of these results, the neo-Keynesian modelscan be :
Lot , ’ \

%’ tentatively accepted, conditioned on the results of a test of model selec- b
%—\ ‘ .

% : tidn ﬁgich includes a fully specified neo-Marxian saving function,
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CHAPTER IX
TESTING THE NEO-MARXIAN MODEL

Introduction
‘The neo-Marxian model shares the classical (Pasinetti) saving

function with the neo-Keynesian model ‘ /

8 = 8 Q (2.26)
Cr

where s is the saving ratio, S the saving propensity of the capitalist

class, and o the net profit share, “This can be written
- ’ g = s(': {1-[w(T, £)/¥]}
! where W is the real wage and Y per-worker output.

In chapter V we showed that in the neo-Marxian model there is a

[+

positive relationship between W, the real wage, and the size of a state

pension scheme, and a negative relationship, over historical.time, between

.

W and the age of the scheme. 1In this chapter we test this theoretica?

4

prediction.

In the next sectdion the analysis of chapter V is extended to provide -

: AT T A RS U B N e e
NPT e T VI DAY e S TR R i~ et A i <

the specification of an econometric relationship between the size and

age of a state pension scheme and saving ratlo, s. Following this is a
sectioh describing the additional data used for the neo-Marxian test and

another sectidn in which the results of the test are presented and analyzed.

’J(?h‘ere iga brief concluding section.
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productivity change itself. As we shall show the two are functionally‘
linked in the”neo—Marxian model.

Although increases in the intensity of work and the length of the
working daylaccounged for a considerable part of productivity increases
in the early days of capitalism, today it is structural éhar;ges in tpe.
organizatdon of work, including increased mechanization, v;hich are the
prime determinants of producti;riﬂy growth. More important from a neo-

~

Marxian perspective is that, whatever its technical characteristics,

" productivity growth 1s a consequence of the initiatives of the owners

of capital. The ffportance of this point in the context of the analysis .

of long-run productivity growth lies in the reactions of workers: Since

workers do not control the process of change in the organization of work,
they tend, in the first instance, to resist them, and, later, to demand
- -

compensation f,or’thoée changes they db«finally accept. This Has impli-

cations for the neo-Marxian analysis of the division of the fruits of

(.

technical progress.

From the point of vg’.ew of capitalists we can identify three factors

mofivating them to make changes in the organization of work lleading
v ‘ A

to increased productivity. The first is the purely economic dé‘sire of
individual capitalists to economize inputs for a given output, the seéond

is their desire to change the organization of work (generally through

automation)' to enhance their control over .the process, and the third,

a factor motivating capitalists as a class, is their recognition that

a steady rise in the rate of output makes possi%le increases in tl:ae real

wage, which in turn dull the natural desire of the workin>g class for a
» . i

radical change in the economic system. The relative importance of these

v

i . « o !
three factors is an empirical question outside the scope ¢f this study, '

]
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Econometric Specification

At the core of the neo-Marxian model'is the statement that the
gverﬁe real wage tends to the subsistence level of consumption. This
statement is not directly verifiable. Moreover, it must not be taken
to imply that the rea‘l wage 1s constant either across cour;tries or
througl'; time. Marx himself was very clear that sybsistence is a cultll;ral
cor‘xceb't, not a biological one, and therefore does not imply a fixgd |
real wage at all t:imes and in all places (Capital, vol. 1, chap. 22).
Wh{at the neo-Marxian appL:oach does mean is t;hat we should look for the
extra-economic factors in the detemin;tion of the real wage. Specifi-
cally, the real wage must be analyzed in the context of a continuing
class struggle in concrete historical circumstances.

The way in which the real wage changes has to do with the nature
of the balanlée of class powef. Apart from revoiutionary changes, the
factors underlying .the secular improvement of ‘she real 'wage in the last
century in most westem‘couqtries have been technic‘:al progress (E:he é;owth
of per-capita outputj and wﬁat wle might call i.mproweme‘x’}ts in the social
wage, tho§e elements of consumption, often, but not always, collective,
wh\ich are provi;ied by the state. These state—provided transfers in_clude
payments Igade under programs such as state pension schemes insofar as
they are not financed by a direct tax on wages. The rglacionship between
the size of these programs and the saving ratio is our primary concern
iI; this section but before turning to that we must deal first with the
question of téchnical progress in the neo-Marxiar; model.

The neo-Marxian analys :;.S of produgtivity, growth is concerned not

only with the distribution of the fruits of the intreased per-capita

output but alse wﬁ.thl its f:e}.ationship with the factors influencing the
AN ) )
1
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but as a wnrking hygpth931s we will éccept the follawlng insofar

as *factors one and two motivate technlcal,progress the increasea '

. . produqtior would be enjoyed solely by capitallsts. However, the\thlrd .
, h factd{ can be considered as the price of the\two, the net resulf’being . (\

a rough sharing of the fruitd of per- caplta growth "In other wordsb

. 3 T . , '
“\the real wage will tend to rise at the Same rate as perdcap}ta output. ¥ .

- The record over the past one hundred years bears this hypothesis out,
. ! ’ !
. which.is not syrprising since ¥t is only in this way that,.in the long

run, the game/tan cont¥nue to be piayed; Thus, as a first approximation, -

-3

R ' we assume that, ceteris paribus, in any country, theratio of the real ' -

4 Tt
Wage to per-worker output is stable over time; in other wbrds,‘that the

. i 1
wage share does not vary over time on atcount of technical progress.
~ .

-

3 ' \" - ) i v
~ The wage share, of course, does differ’across countrjés. Insofar
f v N

as the technical relatiopns™of production in every countryvcan he ‘described
— . ) '

. ’ "Ry a single'pfoduction fﬁgqpion,z the wage share differs across countries |, ~
A .

’ because the real wage differs acrgss countries. This is another way
: - {0 . :
. ‘ of, saying that the concent ofggnbsistence Hs.a relative one, rélative,

L . ~
that is, 'to the average level of productivity; ina eountry»where workers

— - have been more.successful in the struggle’over the terms of the real wage,
"y / : B -
7 \
, \ - x
1ﬁlthough theoretical simplicity is’ in no way binding on real-world -
behaviour, ,it is worth noting that only through such an equal sharing
i ‘of the frults of per-capita’output increases, i.e., Harrod-neutral o
-~ . tec icdl progress, can we appropriately use a steady-gtate model for\
the f#halysis of. long-run growth. (See chapter VI, pp. 122-123.)

- ~

. - - 2While the notion of a single world-wide prodﬁctipn function may
<4/ : .seem a little far-fetched, such an assumption is only a short extension K
of the idea of a single mnational production fhnction. Assuhptions of this

% nature are a necedsary (and usually implicit) part of most aggrégate et

economic studies. Though it was perhaps less obvious there, in the: 'y

development of the neo-classical econometric model a single representative

preference function was assumed. We will make the assumption of a single,

underlying production function for our sample of western industrlalizéd i
. countries in our test of the neo-Marx1an model.

\ ! : “ &&.
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- maintain-social peace.

2 change i} the terms of a state pension scheme affects the saving .ratioc,
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this will be reflected in a higher wage share. Thus, for a neo-Marxian

. . : .. A i
‘explanation of international differences in thg wage share, we can

return to an analysis df ~the 'terms of the wage bargain:

» 1

real wage, in countries at a similar level of development the factors

~

important in this“*Zontext.. This was the central point in the analysis .

! . » - .

pL:esented\in chapter V.~ Thie state, acting in the long-term interests
: . ‘ . L

of the owners of capital, will, from time to time, impose certaiy system

costs on capitalists in the form of social welfare. schemes in order to
¢ - ' s ’

- e

As we argued, the direct 1ong—i:'un ‘incidence of the schemes tdn be’
i - i N .

measured, as a first approximation, by the employers' share of the

~

scheme's financial cost. C. ks . i
- Al . i . .

We must repeat that thi"s‘discuss’ion 1s to be read against the backl—
drop of a regime of sééady, Harrod-neutral technical progress. A chaﬁge

in the real wage ;eSulEing from, for instance, the introduction of a state

r ¢ v

pension scheme, is a one-time tchange. While this real wage change will

-

l.ead to a change in average productivity (if production coefficients are

variable) this too is a one-time chang\;_. Th!us, the rate of growth of

+ -

ﬁroduétivity. will, after the change, be the same as it was before, in

’ - !

*  the long run. . 0.

, Y 4 & :
In order to show How a change in the real wage occasioned by a

-

we first‘sum@arige' the way in which the r:ealz-wége change works its way

through the economy in the ‘iong:-run. For simplicity we consider only

the direct long~run effect.. The example e will.use is that of, B

! - J
1 \ "

3

referred to above under the heading of the soéiél wage are particularly. )"' ’



an inerease in the size of a state pens,'Lon scheme, as measured by the”’
]

chang\fn\the payroll tax percentage

- ‘ ‘ rAs we saw in chapter V, the _:'anregse in the real r:rage leads tg:; a -

% : .
o ] " .fall in the profit rate and then, through the saving-investment identity,
- . to a fall in the érowth rate. It ig through its effecf®on the growth
A : rate that the stqtie pension change'aff.ects the saviné ratio.
' | To see how the saving ratio is affécted, we 1:'eturn to ’the‘P’a"sinetti
‘ '.\’ sawving fu.n;:tion,*-i.e., the .savit{g—investment identity in the neo—l‘&arxian
' model o ' I. '
§ . < | g = sc.r“ } (2.26)
A _ Since g'= AK/K = S)K, then, as we sawy in chapter VI, | -
S L s=s = (SOEY N
‘ o ) = lsCrK/Y '-—-"SCOL ) (6.5)
: © or S o , , .
: ) s = s [1-G/D)] . (9.1)
" h In the neo-Marxian model the realawage,‘ W, is a funct.ion of’ the
j size of‘a state pension sch;éme. Thus, 1in Chapter V we wrote e
J .
o » T Cwect +mor . (5.1)
) where C* is the subsis‘tence, level of average consum;:;tion, T the pension
. \ . .
: . , ) :

payroll tax in real terms and m(t) a number which represents the degree
to which the tax is a gain by-the workers from capitalists (m is positive

' but is understood to be a declining function of the age, t, of the scheme).

Although W is a positive fUnctiqn' of T, the wage shai‘g is not necessarily .

\

RTRPRESE I L e o L

o N
So. M ' . . £

g : . In order to see how a cHange An T affects s we write (9.1) as 5\/

S | ST sws eyl 9.2)

N + where a is the labour-output ratio (and Ainvers‘e of Y). From (5.1)
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‘m < 0
»

5%

2

then, differentiating (9.2) with respect to T, we .h.avel,\

a
~ds ds dW - ) :
of =a dr = L(3s/3W) + (3§/%a ) (da_/dW)Im
= sca‘om[G-]:] | - : (9.3)
- L2 2
w}uéﬂ 1s-—<—0 as O?l' B )
In an international \é\rossf—section sample, the éiasticity of y

,subsitutior} parameter, O, refers to the underlying international product{on
. .
Eunvct'ion. As (9_.3) makes clear, in the event that this production func-*

tion has the Cobb-Dpuglas form (i.e., 0 1) the saving ratio will be

Al

completely un&’esponsive to changes in the real wage.- Although such a

Fa

siﬁgul[ar occurence is unlikely, what (9.3) does r}xean is that without

knowledge of the undérlyj:ng production function we cannot ﬁredic; the

effect a change in the size of,a state pension scheéme will have on the

&

. d . -
saving ratio.

We turn now td the actual specification of the econometric model.
From (9.2) we can sée that, as in the neo-~Keynesian model, the saving

ratio in the neo-Marxian model is the product of a' fixed saving propensity

and the profit share. The difference is that in this model the profit
f v . F

_share is, in gen(e.r'al, a function of the real wage which ‘_is in turn a

i function o%\;\?moﬁg‘ other things, the size and age of a statg pension

-

scheme. Moreover, because ,chanées ip the real wage act in a parametric
fashion on "si the reduced form of the neo-jMarxian model is simply (9.2).

Again, as we did for the neo-Keynesian model,\.we might wish to =

take two approaches to estimation, one using estimates of s’ across the

sample, the other assuming N to be fixed.' $Unfprtunately the first #method )

- . N

Lerom (2.24) and (2.7):da /¥ = -a 0/W."
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cannot be used. . As we saw Iin chapter VIII the /neasurement of SC is not

independent of s. In the n'eo-Keynesim model, this meant that the

reduced form of the model was simplified considerably. Because the

Y ay

structure of the neo-Marxian model is different, use of the ‘same methdd .

‘would lead to s dropping oyt of (9.2) and our being left with an identify.

,'I'hus;, we must treat 8, as a comstant: to be estimated.l . ' -

»

The characteristic difference between this model and tl’_xle neo-

Keynesian mpdel is that profit share in this model is affected by paramet-

? ,
ric changes in the real wage. Thus, we must go behind the wage share

and%rrite (9.2)§in terms of its identifiable determinants. Substituting

o

(5.1) into (9.2) we get

s = s_{1-a [C + m(t)T]}

- s (1 =T - moT/Y] (9.4)

>

We will assume that’ over our sample the wage shown has a common

mean, i.e.

T/Y =1 _ o : (9.5)

where H 1s a constant between 0 and one, and a systematic component of _
e ’

variation around this mgan that can be attributed to the size’ and.age of

the state pension schémes, i.e.

\

m(t)T/Y = Q(PN,,ACE,) . o (9.6)

v
.

where PNi measures the size of the pension scheme 4n country i and AGE; -

doir# age. The sign of an/E)PN depends on the elasticity of substitution

but in any case it will have the opposite sign to BQ/BAGE.2
- 3

lcf. equation (8.13) in the neo—l(eyne'sian. test.

ZJudging by the left-ﬁagd side of (946), 'the signs of the partials
of Q would seem ®0 be- self-evident. * This % not so however because Y
is not independent of t or T.

- \ - *

s RE
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If we add'a random error term £ ., ve have the "following estimating

o

equation

. . . Lo . 2o,
13

s = ‘sc[ l - H - Q(PNi, AGEi) - Eil )

S

~

a

¢

¥ . a
* ~ ' = Sc( l = H) - SCQ(PN‘i’ AGEi) _/Scéiv = (9. 7)

, We can simplify (9.7} by assmiing that Q(.) has a linear, separable

. Y ) ) ) .
- form. Noting that sc'(l - H) is a constant.and that s,e; is a randomly

distributed error term with a -Qonstant\variance if-eg has the same .

characteristics, we .can write : . Lo
LY

T8 = Rty BNj Ay AGE; + by . (9.8)

where~}, is positive, and less than one and )\1 and Ay are of 1ndeterminate
though opposit:e signs.l T

.

As the final 'st%%p befdre\esﬁimating (9.8), we must éstablish an

appropriate way 'of measuring PN and AGE. o L ’

>

The measurement of PN would seem to be st?:éighf‘forward‘, judging by

the left-hand side of (9.6), i.e., use 'I"/Y.u\ However Y is, in priuciple,

quite responsi?e to a charige in T and thus the ex—pbst measurement of

an ey

T/Y is endogenous. We will use T/Y as an explanatory variable but a

g - — — — . —

better cholce is the ratio T/W which -does not pose the same difficulty.

+

The variable AGE is more straightforward, The simplest expedient

is to use the absolute number of years the state pension scheme has ‘been -
; \ . A i
in existence, However, since the underlying function in (t) is a decay
. . o

function, the logarithm'of age, LAGE might be more appropriate,

L I;roperly speaking, each incremént in the size of a state ﬁehsibn

v
'

schemé should mark the starting "point for measuring the age'of that

2

’

lIf we have prior knowledge of the elasticity ‘of substltutlon (0)
of the underlying production functlon, we can identify the 51gns of )\
and K See equation (9.3) above.
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1

increment, 'In the present test, AGE wil_l*be measured from the inception

LY
. ‘of the scheme since.we have only the current observation on the size

variable. - Thi approximation should not cause any particular difficultiv
* 1nso'far as the current measure of PN is typical of the scheme .over its N

life time.l . °

9

/ . .. Data
For t“he dependent variable, s, the same 'data and‘tne same weighting .
W / ' ‘

_scheme is used as- was used for estimating the neoclassmal and neo~Keyne—

sian model, only the 1960-19703 sample is used: v
n  The source of the basic data for the two pension variables is the
[ .. ! i ¢

same as for the neoclassical-‘model—-see chapter VI pp. 124-126. We-use

N

the basic variable PEN for -T/Y ‘and simply multiply it by the wage share

d ' o ” \
s . (1 -P/Y) asdefined in C'n'apter\ VIII) to create‘T/W. . Although the model

calls: for using "‘the tax, data availability requires that we use pension

~

E]

, expenditure. So long, as the assumptions of steady-state growth are not,
A N

seriously violated this does not create a dlfficulty. oL

R

¥ ¢ 4 o »

The AGE of a state—pension scheme is measured from the dat:e the First. e A

.

1aw for the schemé was’ passed3 to 1965 (for the 1960s sample.) and to

1975 (for the 19705 sam{le) The variable is us_ed both direct;ly (AGE) “and

- 1on the basis of a comparison of observations on PN from the 1960s

to the 1970s in our sample for those countries: which are represented in.
each decade, this is a reasonable assumption; the corxelatlon coeffic1ent
for the two sources, 1s 0.880. - b

/

2PI:‘.N is defined as the ratio of pensmn expendittfre\m GDP; see _ :
Chapter VI Pp. 125-126. ~-

—_—

‘ 3The source is US SSPTW 977). . .

\ .
. - * A e ¢ \

/ P

e
N
’
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A the coefficients on AGE and LAGE The overall fit is good, with T

N

+in logarithmic form (LAGE). ‘For schemgs that did not exist in a t:arqget
. , / . ' ;
year--Canada for 1965, Australia for 1965 and 1975--the logarithm was

set to zero.t - ‘ R

The Estimated Neo-Marxian Saving Function

r

The results of the estimation of the neo-Marxian model are presented

’ » .
in table 9.1.' They-are, in general, good aid consistent with the
P

p‘redict-ions of the. model. 'The constant term is positive and less than

one, and t:he coeff1c1ents on the T/W and T/Y %ve the - opp031te sign to
¢

ranging from .3374 to .5585.

Y

’ All the same, these results are curious for what is implj.ed ’
£y N f . . ) ¥ .
by the signs of the pension coefficients. The positive sign on T/W

. - o N
implies that the elasticity of substitution of the underlying pi‘oduction

function is éreater t:han.onem2 This is by no means impossible but it

. 1s the less rather than the more 1ikely possibility.3 Still, unless

ve know for certain that gubstitutién is inelastic for the underlying
¢ 0
production function, we can ‘take these results as being consistent w1tk'1

the neo-Marxian model. A

v

We can examihe the regressions one by one. Regression 9.1.1 uses

[

T/W as the size varlable and LAGE (the log of AGE ‘as the age variable,

All the coefficlents are signlflcantly different from zero at the .57

level and r:' is quite high, .5162, A comparison with regression 9.1.2 .

lDesplte not having a contributory pension schene, Australia does

have a measured pension scheme by our definltion because of payments made
under its social assistance program.

2S‘ee equation_ (9.3).

L

<

35.g.  Arrow et al (1961).

M ~
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Since the measurement ET/W is cloker to the theoretically correct

. i

measure of the size of a sta>£e pension. scheme than-is TYW, we would

S . +
expect an improvement in the statistical significance’'of the size

8

variable and perhaps the other variables as well. In<fact, theresults

~

\ “/fn table 9.2 tell the pposite story. Compared regression by regression
i
T LY

. »~

Lto thg-rés»lts in table 9.1, the. regressions using ET/W wére worse

L4
v

"in every respect. - The overall fit as measured by ;2 is lower in each

,

" case, and the statistical significance of all the estimates are poorer;

- )
[ .

i fact, on.ly'thp estimate of,the coefficient on ET/W is signifi.cantly(

 different from zero, The implication of this is clear: the statement ’

made in the theoretical development of the neo-Marxian model that the
measure of the size of a scheme .can be-identified with the employers’

) * N 1
share would seem to be contrary to.the eyvidence.

¢

The results reported in table 9.2 are not sufficient to reject the
neo-Marxian model, .however., The overall neo-Marxian predictigns are

still confirmed by the results reported in thi§ table even if statistical-
- - ’ : ‘
1y ,they are no lgnger as convincing. For this reason, we must consider

the first regressions, those reported in table 9.1, as being the more

’

N
supportive of the neo-Marxian prediction that state pension schemes

represént a burden to capital, the impact of which is reversed in the
~ ~ RN

very long runy However, nowywe must declare our ignorance of particular-

o

lWe have not -considered errors in th measurement of the employers'
‘share. Apart from ceilings and non-linearities in the contribution formula,
many schemes provide for a direct -subsidy.f}om the state. We have ignored
the state contribution in our division of shires between labaur and,
capital which means that we implicitly assume\that the burden of the state
contribution is divided in the same poportion as the direct contributior,
i.e., differently as the capital-labour share‘differs. Alternatives
might have been to divide the govermment share 50:50 or to attribute it
all to capital or all to labour. The arbitrary nature of all these poss-
ibilities indicates the weakness of these methods,¥and, indeed, the gen-
eral problem of testing the neo-Jarxian prediction that legal incidence’
‘is economic incide%,ce w!thout:c,%:idering the entire state sector:

.
2
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In regression 9.1.4 a decade dummy has béen added as an éxplanatory
‘ . e ' , * , . .
variable. It.ds not statistically different from zero at.the 57% level

\

2.,
. . . At

I’which should not surprise us since wi have,’ in effect, already accounted

for decade in the LAGE variable, Omr the o‘ther hand, i,t is duricus that

-

the inclusion of DECD ilas a.f'fécg:ed.neither the value nor the standard )

>
¢ -~

error of the coefficient on LAGE itself which suggests that the decade

- -
.

‘dummy represents some other systematic influence on the saving ratio

’
~

which is not directly related to time, Thé‘improvemeﬁf\,ift makes bn the
overall \st'atist;ical fit parallels the improwement it has caused in
the other modgl‘s., We can conclude that DECD represents some general

'

environmental change, one which is not directly 'capturedu'in any of our

w - -

. models. Given the nature of our sample in which two obseryations on

'
- 0

essentially the same 1list -of countries are taken at decade intervals, '
v “ L4
. , N . '3

the use of a decade dumy asr asstandard procedure is indicated.

In tHe 'theoretical model developed in chapter V, the impict af the

]

5 ) . \ -
. state pension scheme was related to the empléy®r's share of its cost.

The employers' share was identified with the initial valué of m (=m(t0)) .

.

IsP-the way we. have estimated the model, we have ignored this dimension
v . ]

and absorbed t:h_e mean ‘of m(to) ‘into our estimate of the coeffic:’:ent of
T/W. Ve cany hovever, test the hypothesis that the impaet of a state.

A

pensfori scheme in a neo-Marxian médel is a@x\x{gction of the employers'

share of the pension scheme contributions. ) ‘ '
N A Y
’
In table 9.2, regressions 9,1,1, 9.1.3, and 9.1.4 are rerun using

‘

- . s . b
\ET/W instead of T/W, where ET/W is simply T/W adjusted for the proportion

of state pension scheme financing bé;:ne by employers-.l— .

. lThe source is US SSPTW (1971); there is one obse_i'yation.for each
country, i.e., one observation serves for both decades. The governments'’
share of financing was ignored in calculating the employers' share.
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demonstrates the point made earlier that T/W is a better measure of the ‘

-

size of the pension scheme than T/Y. Individually, the coefficients

do.not change qualitatively with the use of a different explanatory vari- ..

able,l but the overall explanatory power of the regression falls consider-
2 ] "
_ably, with.r ‘dropping from .5162 to ,3374. All three coefficients are

e

\
less significant when T/Y 1is used.

. 5
- +

Regression 9.1.3 substitutes AGE for LAGE., AQualitatively the

L]

results do not change ‘but, on bala;me, AGE 1is marginally less satisfactoryas’

a measure of the age of a state pension s.chemg. It is pot hard to see

. . . {

why, since the exponential decay implied by the use of LAGE is intuitive-
Q i ! . ’ ' ¢

ly a more appropriate measure of capitalists' ability to recover the

profits lost by the acceptance of a state pension scheme. ' °

The implications of the coefficients on AGE and LAGE are both

-

]
intuitively reasonable.. The mean size of a state pension scheme.as,

measured by T/W is 051 (i.e., 5.1%). Using the point estimates in

regression 9.1.1 this implies a change of (.05 x 1.026 =) 0.052 in
« " ' o

¢
. ~

thg saving ratio—-roughly one half of the mean saving ratio. A meas'ur/e
of recovéry of the entire 5% is not verymeaningful for an exponential
function (it works out to 3,700 years and would in all 1ikelit{09d, take

us well beyond the capitalist stage of aevelopment) but the "estimates

Y

indicate that one, percentage point of the saving ratio woiild be recovered

»

in 5 years and 2%% (half the init;iﬁl‘change) in, 60 years. The linear - 7
o ' : it :

o

" méasure of decay (regression 9.1.3) shows that the effﬁect of a change’

of one percentage point of T/W (one fifth ‘the mean) is recovered in 14 -

«

years; in pther words that capitalists mahage to win back the entire

-

~profits margin lost to the average scheme in 70 years.

L]

l'I’lrxe coefficient on T/Y bears the expeéted relation to the coefficient
on T/W when we recall that W/Y is, on'average, .55 for the sample. -
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. . Conclusion . Y

In this chapter we Wave built and tested a neo-Marxian saving

. k - K&
function which incorporates the imffluence of a state pemsion schem“e.',ﬁ‘

1
L

We have tested both the basic neo-farxian prediction that a state pension
1€ , ] e pe,

r

. ‘ r . N y
‘will affect the gaving ratio as well as the stronger statement that / -
- . . . .
., * R N o ¢ ‘ .
the effect will be related to the employer&' share of the formal financ-
ing of the scheme, B oo «
.

The results are generally supportive of the neo-Marxian model.

-

We have found tha?t' the size of a state pension scheme is.positively
n

associated with the saving ratio and that itj age is negatively asso-
\ciar.ed. . These results. imply that thag)roduction function underlying

”the sample has.an elasticity of substitution greater than unity. As

-

for the specific prediction that the effect-is related to the size
of the employers' share of pensioo contributions, the evidence is not

r * * ‘&
supportive. ' . ;
d ] ;?‘ T

In the test of the neo-Keynesmn model, we 'found &hat the partlcular

o

.form of the saving function whiéh was consis'tent with evidence was of

a general nature that could have been deriveid from a neo-Marxian model.

v

Since we have found in this chapter that a more fully-speufled\'e};

L4 o

Marxian savmg functior{ is confirmed by the data, we might be led to

v

reject the neo—Keynes:Lan model altogether im favour of the neb-=Marxian

model. Such a conclusion would be premature however, since we have

not yet compared these last two speclflcations in the framework of a | "

N

formal test of model selection. That test is the subjéct of the next-
' s R .
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Introduction

N - . ¥
, Panduieiutuot i thubutimn el

In the previous three chapters we have tested, in tutn, ‘a -ndbclas-
D 0 /

sical, néo-Keynesian, and neo-Marxian model of a staté pension scheme.
— \ ' -

L] a . .
All three models "explain' the variation in the saving ratio jin a statis-
. X , { . N

tical sense to a greatef or l'esser‘ degree. Using, for exa:npl‘é‘, the gsual!

statistical,criteria foxf.model selection, ;2 , the regtajsion on the common

1

samplé which best represent the different variations of' the three models

B
1

- arié ;ank\ed as’ f'ollows‘: T ¢ ; } “
. Rank Model - , Regréssion ;2 | ’
(j e 1 . . neo-Keynesian, investment basis ‘ 8.1.'7‘_ .8663 ,
2 meoclassical, non-linear 71.2.5 ‘ +,7935
3 neo—Keynes‘ian\'s'aving basis _ - 8.2.5 . l .5980 :
4 . ,neohc}'as'sical, lin‘earﬂ . ‘ 7.3.9 lJ.'5'930
. 5 qeé-Marxian, basic 5.1.4 L5535 \
6 . neo-Marxian, employers' share l 9.2.1 ©..2982 . e

The neo-Keynesian ’fnodel,‘ invei;t:ment basis, followed closély by the
- | .

" non-linea? neoclassical models would' seem to provide the best statistical
- v ‘“ > . e . . ’ . . ,
explanations ,,of the -sgfing ratio; Fhe@tv}o neo-Marxian models are at the

. bottom of the list. However, as a ranking criterion for economic models,
. ‘ ‘ .

"as oppose"d,to purely prgdictive sta,tis‘t'icallmodels, ?2 is E:learly insuf- .~

. o0 P
/ ficient; since on economic grounds we must eliminate, first, the neo-Keynesian

. - 197
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model, investment- basis as indicating ‘an unstable model, second, both

"neoclassical models-as having the wrong sign on thé state pension sScheme,

" and thieﬁ, the neo-Marxian model adjusted for empld&ers' share as being ——
(- C B g : .

.

. ' , \ .
inconsistent with the basic neo-Marxian model.l This\leaves us with pnly

v

- ' . . . D - s ) \ -
the neo-Keynesian model, saving basis and the basic nes;Marxian model.

.

" On the basis of ;2 alone we shpuld choose the neo-Keynesian model. 'Is

.
+ I
»

this an approprigte procedure? : . hE

Pesaran §197b) ﬂoin;s out that the use of ;2 as a model selection

.

criterion involves the assumption that one of the tested models is the

3 s

"true one. Since it is rare, he argies, that an economic model will
have all the characteristics required for the’use of cle351cal regression
techniques,iiet alone that one of the models under consideration is the
"true‘quel < _whatever thaf may‘be——compéring'; or.any otherletatistie,
Hased on residuals is not the correct. procedure for modei selection.2

Rather, he.concludes,
»" ... it seems more appropriate to treat the problem of choosing 4
’  among alternative models as an hypothesis testing problem rather !
than as an arbitrary definitionﬁof what the "true model" should
be. (Pesaran, 1974, p. 154) <

~

‘ Briefly, the hypothe51s testing method involves taking each alternative

model in turn as the maintained hypothesis and then using the data and an
. -
alternative hypothesis to see i the maintained hypothesis s;ill explains

’

the phenomenon we are studying. Pesaran and Deaton (1978, pp. 678-79) sum-

-

marize ;he‘strength.of*phis strategy in comparison' to metheds relying upon

relative fit; . . : ES b ' L hy

lSee‘chapters VII, VIII and IX.

0y

2"The'assumptions underlying the classXcal regression models are made,
not because they are optimal from the point oMNyiew of economic theory, but

because they are extremely convenient for &stima®ion and hypothesis testing

.purposes" (Pesaran, 1974, p. 154). A-trail of such simplifying assumptions

can be traced through . the econometric tests of chapters VII, VIII\and‘IX.

. .
¢ . . f .

.. - . Vo

e

B
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By making ‘such tests, we are using the hypotha!es in the same
wvay that one usually uses the data; for exampl , the formulation
of a previously unconsidered hypothesis can lead to new infer-
ences about existing models just as would the discovery of néw
data.’ This highlights a basic feature of empirical methodology,
that hypotlieses are responsible for organizing data in order to
yield ﬁeaningful informatior and that, without such organization,
observations are meaningless, if not impossible. We thus con-~
sider that not only are [such] procedures ... necessary.to make
.comparisons between hypotheses, hut that the ability to make *
meaningful inferences about the truth of any single hypothesis

- demands the présence of at leasSt one non-nested alternative.
In econometrics, we neve? have a malntained hypothesis which we -

. believe with certainty} we must always use the models we possess
_to organize the evidence in different ways and to ask whether
the patterns which result are consistent with the v1ews we cur-

. rently hold. ’

It is important that. notlons of the absolnte fit or performance

of individual models play no part in the analysis. Indeed, it =
should be clear from the previous . dlscussion that, apart from

- the nested case, we regard *such indicators as meaningless. In

considering whether an alternative hypothesis, together with the
data, cofitains sufficient 1nformat10n to reject the currently
maintained hypothesis, the question of whether that alternatlve
"fits" well or badly, even if meaningful, iIs certainly 1rrelevant

\1\ An ‘hypothesis, which ‘one would not wish to consider serlously i

,siderébly simpler.l ’ - - - . vt

its own right,, can be a perfectly éffective tool for disprov1ng v
an-alternative, even if that alternative may in some respects *
seem much more promising. It is thus important that tests between
non-nested hypotheses or models should encompass the possibility
of rejeeting both .... This is notably not the ct%se for tests
which compare.relative fits, for example comparisons of R2 statis-
tics or 'likelihoods, Nor'is it true of Bayesian procedures which,
in the absence of discrlmlnatory prior 1nformat10n, reduce to
comparisons of likelihoods.

-

Since wefhave o single maintained hypotheois, the strategy of modél selec~ |
rion by. hypothe51s testing is an aporopriate one and is the one we will use.
The actual ‘method that we will use is the Davidson—MacKinnon 3 —-test'
ﬁor model selection (Davidson and MacKlnnon, 1981). Its obJectrves and
assumptions of the.J-test are the,s 'aS'rhose advocated by Peoaran

(Pésaran, 1974; Pesaran and Deaton, 1378). but compurationally~if is con-

\,

s

lDavidson and MacKinnon (1981, pp. 790—792) provide a demonstration
of the’ practlcal equlvalence of their test to that of Pesarap and Deaton
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* 4. Neoclassical, linear, regression 7.3.9, .
‘s = - 0.017°+ 0.028 DECD + 2.79 PG - 0.533RW + 3,23 YINV -
. (0.039) (0.017) (06.91) - (0.211), (1.08)
+°0.042 P1 . | '
(0.0l%)

S

' Despite’ the :adiéally~different'approach to the model selection ﬁnplie&

in the use of tﬁe J-test, the results reported in table 10.1 are not strikingly

)

different from those suggested by the use- of the?2 criterion: 4 model is

always rejected if the 'model used as the élternative hypothesis has a
higher EQ . Thus the nec-Keynesian mddel, investment basis (;2 = ,8663)

rejec§§ all the other models. On the other hand some models are fejected

. L. : ) . v.ooo—=2 . .
by altérnative 'models having a lower r . For' instance, the neo-Keynesian

model, sBving basis 12§§ejected by both the basic neo-Marxian model and

the linear neocléssical model, both of which have lower'?z's than the

© tested h&pothesis. Effectively, the J-test is a noré conservative criterion

; as a consequence, the two

_candidate models are rejected.l , '

. What is‘implied about the candidate models that they are rejecmqii_,
Essentially what it means is that they add too little to the explanaqion‘

. ) . . Ny ) ’ <
of the alternative hypothesis. Again, this is not simply a matter of

-

1We have used the 5 percent (two-~ talfx level of sigdificance for our
\ tests, for the candidate models this implies a critical value for t of 2.093.
' (Because pf the presence of B .as a explanatory variable in these regres-
sions, the number of regressors is one greater. than the normal number for
khe tested models; thus, for candidate models, .in table 10.1, K = 5; ) Since
the tests are based on asymptotic distributions, a higher critical value
might be appropriate. In a sample test using 82 time series ob§ervatioms,
Dayidson and MacKinnon (1981, p. 792) suggest a critical -value of 2.5. By
the, same reasoning, we might use an even higher level, say 2.75, with our
.smé&ler,sample. If we do, the neo~Keynesian, saying basis model is mo longer
rejéﬁted by the nec-Marxian nor the neo-Marxian by the neo-Keynesian, saving
,basis, model. What is striking though is that now the neoclassiéal linear
- model\no longer rejects the neogMarxian but continues to reject the neo~
Keynes&an Saving basis,' though the latter has a higher r2 than the former.
Note that our general conclusions are not ‘changed since.both candidate models

; are st111 rejected by the neo,meynesian model, investment b351s.
3 \
\

A

a

s
\
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J-Test Results o -
yo Only two models survive the economic plausibiiity tests. for'thé

» ,Jpurposes of the J-test we will use the particular variation of each of

.

these modéls which report the h:’.ghesty?2 from among the family of models. \

| “a
This iT, admittedly, an ad hoc procedure givén our stated views on the

validity of using?2 for model selection, but it 7# justified in thié i

case since the candidate models are finally tested in a formal hypothgsis—

(standard errors in parentheses):

1. Neo-Keynesian, saving basis,. rejression 8.2.5,

\ ' N ’ *
S = -"0.084 - 0,111 DECD + 0,106 P/Y + 0.326 DP/Y
) (0.070)‘ - (0.089) . (o. 55) ¢ (0.205) .

2. Neo-Marxian, basic version, regression 9.1.4, '

s = 0.084 - 0.019 DECD + 1.016 T/W + 1.510 LAGE.
(0.020) (0.011} (0.180) (0.625)

The results reported are those of the regressions run over the common

" 1960s~1970s sample of 24 ohservations.

Since it is legitimate in the context of the J-test to use models
which have been rejected on economic grounds as alternative hypotheses,
we also include the neo-Keynesian model, investment basic (on account of

‘its very high ;ﬂ) and the linear neoclassical model (because of its popu-

; ' 1 .
. larity in economic research).” The-two versions used are

.3, Neo—Keynesiah, investmeqt basis, regression 8.1.7 .

S = 0.480 P/Y + ,0.127 DP/Y - . 0.169 KTOY + 3.005 YINV
(0.045) C(0.016) (0.019) © 7 (0.5%3)

3
,

“The linear neoclassical model is compared to the non-linear version
below. ' ' T

" testing framew, TR, viz., the J-test itself. The two candidate models are

-3
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" very sfmple. ' It involyes seeing wh

the alternative hypothesis) are)

'S "

o C01 L

U

The method of model seieétiqn proposed by Davidson and MacKinnon is

t ‘ﬁéelculated values of ¥y (using

" "5""

it atistically clo)er to v, than the explan- @

atoty model Hos Thus if we run the fo 1owing regr6551on

' = (t—a)h(xip T) +) gi +‘ei “ | ‘(16.3)

~ ~ 2}

. where Bi'='B(Zi,:Y) and Y. is .the maximum likelihood estimate of Y, we can

! v

test the truth of ‘A by a conventional t-test or maximum likelihood ratio

test of whether or not & = 0 (if By is true, the .true value of u is zero).

v

N . ~ . , .
Note that Bi-is asymptotically independent of the ertor term €y since it

[y

is a.function‘ofexogenousyeriableszi and parameter estimates Y, where zi
. . ‘ . ) . "
ere'independent of ei by assumption, the latter asymptotically so (ibid.,

1981, p. 782). The test on o is referred to as the J-test.l

.-t
,

' "It is important to note- that the t-statistic from the J-test is

condltlonal on the truth of H Thus the estimate of o will not necessarily

converge asymptotically to one if Hl is true. In order to test for the truth

of Hl‘we must reverse the positiops of HO and Hl in (10.1)-(10.3) and repeat
\ ! \ < v -

the test. The interpretation of the pair of tests is clear if one hypothesis

is accepterand the other reJected However, éftér the pair of tests we

“ might find that both hypotheses are rejected or that both-ard accepted. The

first possibllity 1s an 1nteresting one and reflects a stren th of the test

that two false hypotheses can dlsptove~each other. he -secopd poSSlblllty

lis, in view of the non+nested‘asshmption seemlngly 1llogic 1 but reflects

the likelihood. that there ex1sts some underlylng equivalen e between ‘the models

A

N

[

lAsymptotlc properties of the test are prov1ded in
Kinnon (1981, sectiod 2),‘ o '
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In fhe next secti

o 1

on-the model selection proceﬁgre of Davidson and

- MacKinnon is described. 1In the section following that, the test is applied

ot

“to the problem of choosing between the neo-Keynesian model, saving basis,

v

and the basic neo-Matxian modele As an 1llustration of .the application

‘of the test which allows for the use of clearly "wrong" models in disprov;

v

ing merely "poor" models, the neoclassical linear and neo-Keynesian;
. - (a3

inyestment ba?is models are to be included in the test. There-is a short

-

concluding section. .
' : N

E) - : ‘

.The Davidson-MacKinnon J-Test . .

%, .
. .. Consider a s%pgle\mddel which purports to explain the variation in

some variable y }, Let this be written\as the nuld hypothesis, HOL‘ Thus,
, R . ) J )
.o Ho Py s A(Xi’ T + €oi - . (10.12

s
[y

where Yy is @he i observation on y, Xi some vector of exogenous variables,

S , 2 ,
7 is a vector of parameters and B,y 18 NID(O ,00 ) . Consider also an

alternative explanation of the variagion in y: 1

\)

/

;Hl I Pl B(Zi ,Y) +“€li . . ) - (10.2)

\
5

, ,

; wheqé Z1 is another vector of exogenous variables and Yy another vector of

-

- ’ 2 .
paramaters, The error termrsl'i ts assumed to NID(O , 01 ) if Hi is.true.

P ‘.‘ ’Al
Neither Hé nor Hl.need to lineag_mcdels.

.

]

. Finally, assume fhac neither Ho nor Hl is nested within the other

_which means that the truth of Hg implies the falsity of Hy and viée;versa.

-

The next, few paragraphs follow closelly Davidson and MacKinnon (1981),

‘especially section 1. 'The interested reader is referred to the original,
article for further details ) ' '

1
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A ) TABLE 10.1 o
. |

PAIRWISE J-TEST STATISTICS FOR
REPRESENTATIVE MODELS

et S B S DN T

Tested Hypothesis .Alternative Hypothesis
' Neo—Keynésian Neo-Marxian Neo-Keynesian Neoclassical
) -(saving) (basic) * (investment) (linegr)
1. Neo-Keyhesian A +2980 0.535 0.998 0.682
(saving)-8.2.5" (2.285) (6.196) (3.440)
’ ( . R . R R
- 2. Neo-Marxian 0.618 5585 "0.911 0.732
- (basic)-9.1.4 g (2.731). (6.914) © .. (2.601)
" R R R
. . {
3. Neo-Keynesian 0.010 0.158 ,8663 0.121
(investment)-8.1.7| (0.039) .(0.958) \' ©(0.641
4. Neoclassipal 0.945 0.748 0.962 .5930
(linear)-7.3.9° (4.052) (1.863) (5.907)
T R R

B f X R i ) * - ) :

© Note:  Entries on the diagonal are rz; The first element in each
offrdi&gon@l\cell is the estimated value of ¢ from the J-test regression
(10.3), and the second element (in parentheses) is the t-statistic on o ; R

..indicates that at the 5 parcent level of significance the tested hypothesis
.is rejected. ' .
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relative ¥2. In principle, a model with a respectablq‘;2 nmight leave
. ' *unexplained just:that variation that the tested hypothesis deals well ’
) o . . h
- N, .
& with; in sucb,abcagg a model would survive the test. (As an example con- W
.{ (' . ©
-~ . sider thé linear neoclassical model as a tested hypothesis [row 4]. It is “
clearly rejected by the neo-Keynesian model, saving Basis, but not by the
. \‘\ﬁes \ —2 : e
neo-Marxian model, though t e two models have r~ of approximately equal
value.) If the alternative hypothesis Has a significantly higher ;2 than
the tested hypothesis, it is, while not imﬁossible, highly unlikely that
- there will be enough munexplained variaﬁion, whatever its pattern, for the

. d -
: . : tested hypothesis to explain. It will be, rightly, rejegted.

©
\

The spoiler throughout this test (particularly of the adjusément in
‘the criﬁical Value‘?f t referred to in the last footnote made) is the neo-
Keyneéian model, investment basis. For interest's sake, it and the linear
neoclassical models, afe tested in rows 3 and 4. ,Not surprisingly, as

the model which has so unambiguously rejected the two candidate models,

hacS

-

it igpelf is rejected by nomne. -In the context of the theor&.we have no
. .

explanation. The coefficient values of this model are consistent only with

. 1 . .
an unstable neo-Keynesian model. Whether these results can lead us some-

Y

where is dealt with\in the next chapter.~ Bpt on the basis of the experi-
ment cdnd;ctednwenmstwconclude4that none of the models we havg dgVeloped'
is, for eilther economiczor st;tistical reasons, a valid representation of
’ % ‘ © a capitalist economy. T ) ] » (

It remains only to comparg the two neoclassical models. Again, 'as

we have indicated for the J-test on the neo—Keynesian, investment basis, .
. AN

and linear neoclassical, this is for theoretical interest only, since both

models are ruled out on economic grounds.

-

lAs indeed are probably the neoclassical results; see appendix B.

‘
te
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aThe sﬁeéifications of the two meoclassical versions-are
) .

1..Non-linear neoclassical, regression 7.2.5 )
i

8
_0.1052 + 0.1213P1, ' ” '
s = { s £ 0.0623 }g ‘ (7.%.5)
v : . e
. 2. Linear nepclassical, regression 7.3.9 . >
\ )
s = - 0.017 + 0,028DECD + 2.798C
~ 0.533RW + 3.23YINV + 0.042P1 . (7.3.9)
The pairwise te§€ results aré as follows: . ' 4
Tested Hypoéhesis ‘ Alternative ﬂypotheéis
Non-linear Linear . = -
Non~linear 7935 0.932
- '(2.729) -
’ R
‘ Linear 0.006 ©.5930

- \ (0.056)

’

Again, the elements on the diagonal are the values of ;Q;and in the off-
diagonal, first the estimated value of ¢ and then the value of the t-statistic

in parentheses. The results are counter-intuitive. The low—?2 linear model
. N L 0
rejects, at the 5 percent level of significance, the high-r" non-linear

model. The explanation is probably the followiné; The, non-linear model
‘ Y
has a higher‘;%'than the correspondingllinear model simply be&ause it is
. S ) )
non-linear. However, the extra information in the particular version of

Qt\\\,,. the linear model, eszfpfally the inclysion of YINV, means that the better

\ »
° b l . . ” A\ ] i » i 4
\\\”"\h\\\\\ This is borme out by a comparison between the non-linear and a

simé&gr linear neoclassical model. .In a pairwise J-test of the non-linear
- model agdinst the following version of the linear neoclassical model,

-

N

s = 0.0345 + 2.009PG - 0.355RW + 0.051P1 ' ;o
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.. Eit counts for little against additional, valid dimensions of explanation

in the linear model. Put ﬂiffefently, what this tells us 1is that. the

iy
. N

niceties of fit'that come with a non-linear function are of less signifi-

° t

.cance than getting, if only approximately, a more complete set .of e;cplanatory
- N * . ' X N
. variables. ‘ ST T

Conglusion

. ' e ‘ 4

e

In this chapter, the two .surviving models of a saving function, the

neo~Keynesian, saying‘ basis, and the neq—Marxian; basic version,-have
been ‘tested using the Davidson-MacKinnon J-test for model selection.
On the basis of this test neither model can be ac.ceptéd as providing' an

adequate explanation of a macroeconomic saving function.

We conclude that the expe}(iment which we have conducted offers A

insufficient evidence for choosing any one of -the three modéls we have

N

studied over the others, What this means for the broader quéstién of
model selection and 'for the spééific question of the econofic effect of

__a staté pension scheme is dealt with in the next chapter.. .

4, N

?

N
N

. _ the values of the t-statistics were: 0.808 when the non-linear model is
the tested hypothesis; and -0.959 when the linear model is the tested
hypothesis. Neither rejects the other though-the non-linear model has 4.
far  higher T2: .7935 as against .4522 for the linear model. Apart from ..
using PGand RW for g, the linear model is, in fact, a limiting case of
the ‘non-linear; see (7.16). ' , . .. . -

»
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-

..and statistical grounds, we cannot draw'any firm conclusion in respect

N

‘ : s . ot .
interpretation ‘of our results” to see what thby suggest, first, about the
N S

of a state pension based on neoclassical, neo-Keynesian, and neo-Marxian

work.

In part two, we tested thg mo&éls, both individually”gﬁa\somparative—

.

’

Summary

In part one of this thesis, we developed three alternative models

(

CHAPTER XI

“

' THEORIES AND FACTS

foundations. All three models were set in a long-run, steady-state frame-

-

ly. The test statistic used was the aggregate gaving ratio and the

AN
tries. On the basis of economic criteria we eliminated the neoclassical
: o )

model entirely and one version each of the neo~-Keynesian and neo-Marxian
. ) . 1

’
models,

-

candidate models,

.

.

e

In a test of model selection, we

«
'

'

.. We thus conclude that the experiment we h

I

»

' .
sample, an international cross—section of western, industrialized coun-

L4

réjected the two remaining

-

~

ave performed does not,

~

on strict statistical grounds, allow us to choose any of the three models

as an adequate representation of reality. Moreover, on tlie same economic

.

2

"

.

of our second objective, the economic effect of a state pension scheme,

The fact that” our experiment was forma

'

.

1ly inconclusive’does not

mean that we have learned nothing about the questions we have set out

to investigate.

question of model selection, and, second, about the economic effecfs of.a

In the next and final section we make a somewhat freer

’

209
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state pension’scheme. Because of their speculative nature, these - Q

: : . ‘o TN
comments do not have the force of conclusions, but can indicate the e ;;//
direction of fruifful research. )

]

" .
’
-

: : ‘A Freer Interpretation -

-

‘

Our primary objective in this thesis has been to find.evidence that
would help evaluate the empirical\validity of the three basic models 6f

a capitalist economy--the neoclassical, the neé-Keynesian; apd the neo- -

PO

Marxian. While we concluded ‘that odgﬁ'comﬁination of strict economic and '
. h] .
statistical criteria none of the models és supported by the evidence,

some patterns do emerge from the tests. In the next few plragraphs we

spetulate about the direction’ research might takg, first, on the question

' , P

of model, selection and second, on the question of the economic effects of

state pension schemes, ' ' ‘ X ' '

The fact that boﬁh‘the neo—Keyﬁésian,,saVing basis, and the basic
neo-Marxian models rejebt each other is curious. The neo=~Marxian model.

is econpﬂically, though not‘sfatistically,-ﬁested within thé'neo;Keynesian
' . . )

model, Both are derived from a Pasinetti (classical) saving function:

v

the neo-Keynesian model explains the saving ratio directly in terms-of

the'profit share; the basic neo—Marxiaﬁ model goes behind the préfit share

to its state pension determinants. One would expect either that'one

rejects the other, or that neither rejects the other. The first outcome

[y

would indicate a sucéessful experiment; the second that the data does
. - .
not allow discrimination. Mutual rejection is harder to explain given

'

the nature of the two models. The problem may lie in the way we have set

up the test. "Because of the size of the sample, the critical value we .

have used for the t-statistic may have been too low for a test of which -

°

. . . X,

13
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We turn finally'to the question of the economic effects of a state |

\pelnsion‘schémla. Twci: altérnat;ive inte;pretations bresept themsellwl/es. ‘In
the first, we take note of the regu]:.arity with which a poesitive éigh turns’
up on the state pension variable, This, in turn, ‘can be“, ta&n ‘in one
of two ways. One is that the neo—Man‘:ian model is_; b'roa’dly; speaking,
correct: the other is that there is a fourth modgl, incorporatiﬁg in some
way an incentive effect,»l whichthS been.overlookedt.’ As fzzr as policy i;;
concerned, both point to the same 'co-nclusion.: The po}pu.lar concern that;

'state pension schemes "crowd out" real saving would seem to be misplaced.
1 ’ v .. '

"Although the policy conclusions are the same, the research implications

* are not. If one leans to the neo-Marxian interpretation, .the rejection N

IS

-

by the neo—K;:ynesian moc‘el, inveslt'ment bgéis, remdins a serious obstacle.
If one argu;s for the fourth-model approach, one risks the charge of
ad-hocery unless a fully specified basi/c model ié advanced. It is by no
means an® impossible task to create a plausible story but since there is
so little to work witH, iﬂ comparison to the trnaditions we have‘dr’a‘wn on,
there is a long_Aw‘ay to go. .
The  second altemative}xpianation looks more fruitful. Agai;x; it}
. turns on the ne?-Keynesian model, inves.tment basis, and it is conditional
‘-c\m the instj;bility implied ‘by that model beigg appropriat‘:ely deglt with,
. If we start V"zith that ‘mode'l,_ the' addition of sta:t:/e pension Vvariables adds -
nothing~-they are, st;‘atisgf&cally, insignificantly d'i.fferer‘lt from zero.
”Disregarding /for the moment the ins;tébility implied by neo-Keynesian inve‘st—l
mc;_nt function, the implicati’on is/ cieéri State‘\pq‘nsio"n: schemes have no
\ . ¢
‘effect on the saving ratio. As'a policy mat er, \Jpe\ then should be_con-

. * ' .
‘cerned only with social criteria; thé economic effect of these schemes is

‘nil. The implication for research is similar; state pension’ schemes are
* .

-

i 7

not imp%z‘tant-as economic phenomena.

-
Voot ' (
s '

v

a ,,lFor example, Cagén's (1965) "recognition effect'. ’ : ~

4
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¢ only the ésymptotic properties are proveng Conseqtently, we should have

r

used a higher critical value of .t, séyl2.75.l . Had we done so neither -

. - b .
* test would have rejected the other. We could thus have concluded (as we

‘.

miéht have intuitively e'pected) that there is not enough data td discrin-
inate between the two models.2 This comment is really about’ the J-test,

‘the small sample properties of which have not been devglopedl
. <

Whatever conclusion we draw about the two saving-basis models, we
N N

-‘are faced with a more compelling result: the clear rejectivon of all models -

s

by the neo—Kéynesian model, investment basist on any reasonable statisti-
) : ’
. cal-criterion. As has been made clear, the acceptance of this model in

our framework implies a neo-Keynesian world with an unstable equilibrium.
Still, it fits very well, Moreover, adding a state pension scheme adds

nothing{ the state pension variable Pl has a t-statistic, of 1.4 when added,

— , . .3
with g, to the neo-Keynesian model, invVestment basis. As was made clear

s .

, ”
in chapter VIII, there is no theoretical basis in econometrics for drawing

r . N

[ . .
conclusions from these results. They do, however, suggest that there is

4 e
v

need for further research on the nature of the neo-Keynesian investment

function. In particulér; they indicaté that as a guide to the choice of
vafiables, thé‘ﬁeo—Keynesian model is & very uséful one-—more useful than
the orthodox neoclassical model with its emphasis on.the gro&th nate and

v

quasi-assets (such as' the state pension scheme), and one with no greater a

theoretical dis'ability. If'tge problemof its indicating an uqstable equilibrium

can be adequately dealt with, the neo‘—Keyneéian model will reward further research.

N ’ - o

, }See p. 203 n.1, chapter X. L N
v .
Changing the critical value ex post is not a legitimate statistical,
procedure. It is suggested for what it implies for subsequent applications

of the J-test.
3

3See chaﬁter VIII, »p. 177, Adding P1 alonegivesevenworsereéults
(t=0.385); using T/W, the neo-Marxian pension variable, has an almost
identical .effect. - r

&

1




age, T,,of the household/

| APPENDIX A

[
)

A DEMONSTRA’I‘ION OF THE EQUIVALENCE OF J.HE MARGLIN
 AND MODIGLIANI LIFE CYCLE MODELS

v ~
A v
4
[ ~ -

The Marglin version of the life cyclemodelswhich is’ the basis for

the neoclassical model of a state pensiom scheme developed in chapf:er I1I,

is defined in terms of the present value of life time resources measured

in period one, WA;. + Given I:JA and a uti’lity function, the utility—maxiniiz—

ing levels of consumption for every period are uniquely determined.

In.the Modigliani version of the life cycle model, consumption
, ' | . . L

each period is 'defined as a proportion of remaining life-time weelth
measured in that period, wOT’ with the factor of propdrt:io’nality a func-

tion of- the form of the utility function, the proflt rate and the present

v B (1'

A
To demonstbrate the equivalence of rthese two versions of the life
A

N

cycle model it is 'sufficlent to show that the Marglin model can-be re-

stated {in the Modigliani form. We begin by shdwing the equivalence for

a éwo-per'liod model.

.

In a two§—period_ model with a state pension scheme, the preseng

value of life-time resources in the Mérglin model is defined as

' W, = WD) + r<1+g>/<1+r>} e

where W'is t}ké;?re\al wage (earned in period one only) T the state.pen-

~sion contribution rate, g the. growth rate, and r the profit rate. Using .-

the two-—period logarithmic utility function it can easily be shown 'thatl
) ¢ =i, g (A-2)
2 A{’%

c’ (1+r) (1-B)V, . - (a-3)

o

s §

lSee chapter TII.

7
-,
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'énd R is the parameter of the 'utility function.

24 L :

where Cl\ and C~ are eonsumption in periods one and two respectively,

t e
.

The Marglin defiand functioms. can be resqta.tted in the form required

by the Modigliani model, As stated,'*consumpi:ion in the first period

' (A-Z‘),, is already ina form -consistent with the Modigliani definition

since in period one clearly

“

. . Wy T Yoy
Thus, in period oné, ‘ -
‘ . " N ‘l _ t
RN . ¢ = Bigys

first-period consumption is broportio‘nal to first—‘pef'iod wealth, the

factor of proport{onality, B being a function of the form of the u;il’it’y

» '

functiontas required by the Mod‘igliani definiﬁioq.

Wealth in the second period as measured in the Modigliani versiori,

[

is the stat‘e,pension benefit to be received in that period plus the
accumulated value of first-period saving (second period labour income is

nil in this two-period m‘odel)‘. Thus
. . .
]

»'1'02 s TW(l+g) + [W(-T)" = C ](itr) /

= lw(14g)7 (1) + W(-T) - BV, H(lr)

= {WA - BWA}(l+r)

N\,

= () (1-B)W,

which is identical to secoqd-périod consumption as defined in the Marglin

model (A-3), i.‘e.,z . ‘a 0 . /

C=W02 ‘ .

and the same reqltxifemenr; of proportionality is maintained, in this case
the factor being simply unity. -

Ve have shown that the tyt;—peri.od Marglin life cycle model can be
restated in térms of the Modigliani definition of -the model. It ca'n be

Y

1
~

¢

T T At e
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“

shown that in an N-period model, the Mai:glin,/ﬁodel can be lréstated in

the following form: . S ‘

o N l - ! ‘\ ' R ‘ . I
€ =B Wy ) .
f =B, b s,
) Y o T2 TN 02 '
T =18, /(B . : . B W ‘
ST-1 T ' N OT
. N B
2 C = Voy
J where Bl e BT + . ..are the parametefé of an N-period logarithmic -

utility function. As reciuir'ed by the Modigliani model, the factors qf
propo'rtionalit‘y are‘ funptioné of age, T and the form of the utility
fyun;:i:ion.

This demonstr‘:ation can be g‘e-nei'alizéd to account for ﬁhé influe_n'ce
of the profit rate on the B8's. In t};e. éxamples above, the fa;:tors of -
proportio;zality were indegendent of the profit "rate. Tt}is, however, was
simply a conséquence of using a logawrithmic utility function. Witha -

more general utility function such as the CEMU utility function intro-—

duced in chapter II, the factors of proportional are, in general, a func-

-

tion of the profit rate as well as age and the form of the utili@y func-.

. Q ;
tion., With such a generalization, the complete equivalence of the Margl

and Modigliani life-cycle models is demonstrated. NG

v 8

in
'y
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APPENDIX B o

A RATIONAL'IZATIQN OF A POSITIVE STATE-PENSION-
SCHEME COEFFICIENT IN THE CONTEXT OF ‘ o
AN UNSTABLE NEOCLASSICAL MODEL ‘ '

/ | ‘
Early in chapter VIi (page 128, ‘n.3) the possihi:lity of a positive.

sign on the total derivative ds/dT x«;as advanced. Since a positive' asso- |

ciation between the sevnng ratio and the size of a state pension scheme

. . s

could only occur in an unstable long—run equllibrlum this line of

thought was nqt pursued in the development of the econometric neoclassical

saving function. In the llght of the results of the estlmatlon in chap-

‘

ter VII, the possxbllity beglns to ‘look more 1nterest1ng Of course,
the J.nstabllit);r that the positive derivative 1mplles means that any ¥a-

tlonallzatlon of these empirical results can have only theoretlcalq?/

terest. It is not a confirmation of 4 useful neoclassical model.
* i
We begin with an important distinction. The theoretical discussion

about the possibility of a positive correlation between s and the size -

Py

1
+
of a state pension scheme involved the sign of the total derivative of s

with respect to T. C in equation (7.13) represents -<x3fin equation (7.12)

(where o, is the marginal propensity to consume out of state.pension

3

wealth) and thus, should always be negative. The issue can be made

clearer if we wi'ite, out the total derivative of s with respect to p.
~ , !

1
’

(=SPSYi/Y)‘using equation (7.13)1.

"ds _3s | 3s dr

dp  op & or dp .
R T R O
_C+3rd-a3+8rdp Co

: - ~ 3 4
-

lThJ’.s is the total -derivat#ve of the reduced form of the "sav1ng
function, at the beginning of chapter VII the total derivative is based
on the structural equation (7.1). Note also T is a proxy for p.

. . . 216 '

a

I



: 217
- = o . 38 dr R . N
¢ is always. negative but: both-gl—_ and d_p- have ambiguous signs, and, in

[l dp $

particular, the sign of ‘4L i depend on the vajme of ¢ and 1. °

Since we have estimated a single equation model, what might be

&

)

happening is the following. The wvalues of r and p are such in our
A - £ :

. sample that E is positive (i.e., we are in an unstable long-run equil-

il

ibrium) but sifice we have estimated the means rather than‘observed the -

~
i

| - 'values of the coefficients Ai,‘ Bi and Ci’ the estimate of C which is in

- T 2

. o theory%}s;, has been. forced to take up tHe positive sign of the total de-
rivative thus overwhelming the negative sign of the partial /derivative.

(See table~7.'2) In principle thif hypothesis. could be checked by esti-

- mating [ef. equat.ion (7.13)] . X
- K

(1~0ty ) - e*ay,, Pi,

a3~ @407y

and L, are observed not estimated) and confirming that

o 4 s, = g, {

i i gi+0L (B.1)

_(a

. o ‘ ‘(where ali’ aZi

f . / ¢k 1s roughly equal to one i.e., that the marginal propensity to con-—
.s_ume out of state pension wealth is approximately equal to-the 4marginal
<. propensity to consume out of'%eal wealth. S{uch a full tést is precluded
- - here by the absence af a consistent set o“f observations on the Otj',_'s
ttklxese afg in fac;t time series consumpt;;lon function coefficients) and
_‘the profit raté r, but a limited test of t:nis proposi?tiot\ is available.A

Swany (1968) has estimated the coefficients of the dynamic saving

a
P

fn¢tion of the form ,

+ BlAYt : . (B.2)

: ] . : St 9‘1 t-1
. where S and Y-are pér capita saving and per capita income. Modigliani

1

. '_(1'971;, p. 17, n.S) has shown that if the approximation 0A = S _7 1s used,

t-1
*  equation (B.2) is equivaleht to the following variant, pf the life cycle

. sy . ‘
» o )

-9
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hypothesis ) S >

C. =4.Y + &,A ' (8.3)

where &, = 1-8. and &_ = 1-a. .

r 1 2 1

Assuming that a consumption function based oh Y is a close substitute

" for one based on W as required-by our theory, Swamy's point estimates

T

of &l and OLZ camrbe used to estimate the following variant of (B. l)1 2

‘ '* L 4 " ~
(1-d,,) - ¢ OL pi ' '
R e S S (B
: S8y Ty T by
Since oObservations on r, are not available its mean, b*, is es-
timated and examined for reasonableness. = - °
Swam)\r estimated time series coefficients for the period 1950-1964
for a coilectior} of countries which included 8 of our 1950s sgmpié.3
The point estimates of b* and c* along with their standard errors for
this subset of our 1950s sample are
b* = 0.022 (0.060) ‘
ck = 0.833 (2.64) . .o
The series for OL2 has been corrected for the exclusion of state
pension wealth in Swamy's estimates along the lines described in chapter
VII. Thus, assuming that the over-estimate of the marginal propensity
to consume out of household wealth is roughly proportional tc the
ratio of state pension wealth to national income- and taking the US fig- ,
ures as the benchmark, the "adjusted" & ’2,
e _ (SPSW/Y) i \ :
%1 = [ - (EEsu/vyus 20y -
Note that the negative sign is written explicitly in the numera- 3
tor of (B,1) and (B.4) in contrast to its treatment in (7.13).

3All' tlhie large-weight countries are kept. The subset is ‘made, up

of Australia, Austria, Belgium, Canada, France, West Germany, The Nether-
lands, U.S.A.. Running non-linear regression (7.13) using this sample

of 8 countries gives the following point estimates of the coefficients
(standard error in parentheses) A, 0.0651 (0.0341); B , -0. 0041
(0.00895); C , -0.0445 (0.016). Compared to_regression 7.2.1'in table 7.2,

the change in sign of the estimate of B and C is evidence of the limita- i
tions of this sample. . : : L

EEN
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. APPENDIX C
\ '.

.
-

DATA -

.

o

.The basic*data is listed in the ordér in which it is introduced in

the thesis: -

" s PEN WEIGHT g PG RW MW LAFP65%'LI65 RT UP Y P/Y KIOY AGE EMPS>.

For reference the following calculated variables are aiso listed:

-

F P1 P2 YINV PENV T/W3 ET/W

The numbers:alongside each Tist identify the decade and the country

as follows: - ‘ '

<

g 1960s  1970s.. *
. 1 16 Australia )
2 17 Austria : .
3 - 18 Belgium ' co b
, 4 19 Canada ) S .
- 21 ‘Finland - . .
7 22 France . : BTN '
. : 8 23 Germany ‘
. - - 22 . Italy
- 10 2 Netherlands
11 - 26 Norway ' ‘
. ‘ 12 27 Sweden ) .
<14 29 e : 3
‘15 30, Us ' , C0

°

Only the variables needed for the neoclassical test were dr‘:awn

119503 sample only; see p, 221.
2Employe,rs' share of penéion ‘cot‘ltribut-ions.

- i

dote that T/Y is PEN.

> .

ities

E.-E ‘5:: T
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The inclusion of Japan for which Swamy also hgd estimates gives the

following results ' .

t

-0.043 (0.036)

o
- *®
[

0
%
[}

0.217 (2.01)

.
9

The results are strongly suggestive if not conclusive. The es-
timate of b* (i.e., r) has the wrong sign but is within 2 standard

errors of its '"'expected'" value of .04 in the 8 country subset and with-

»

in 2 standard errors @f a reasonable mean value (.03) for the sample

including Japan. The estimate of C* is within two standard errors of

’

the required value of unity although-the standard error is relatively
’ t

lafge.

Given the approximations involved in estimating the &

's, the
2i %

use of the unadjusted figures (see footnote 1 p. 136) may be more appro-

. 1 . . : . ;
priate.” Estimating equation ( B.4) above using Swamy's "raw" estimates

of Ooyg gives the following results: . ' )
. ! 2

b*

L]

0.0369 (0.00996) '

~

ck

0.864 (0.510)

These results are even cloéer to what would be expected if the explana-.

tion of an indvetermin‘ate sign of the estimate of C given above is true.
These results are interesting and in a sense, vz#idate the neo-

classical model. However, to acicept them as such is to accept a model -

which provides only for an unstable equilibirum. ¥f the instabilitsr pro-

blem could be dealt with in some other way, ‘t.hen these\ results might be

i

N 1
of use. Until then they canhot be taken wvery seriously.

\

lMost: of Swamy's estimates are of a reasonable order of magnitude,
i.e., dimplying marginal propensities to consume out ¢f income between 0.6
and 0.9 and marginal propensities to consume out of assets in the neigh-
bourhood of 0.1. Some, however, are of doubtful validity. Australia has
a mpc out of ‘income of 0.184 and Belgium.has a marginal propensity to con- .
sume out of assets (unadjusted) of 0.533. Replicating the ''reasonableness
check" of chapter VII using Swamy's adjusted US estimates of O'Ll and o’tz
glves a calculated value of § of .1295, which is about right.
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from the 1950s sample. The countries are the following: & ' I '
1 Australia - " /
- 2 Austria , ' .
. 3 Belgium .
\ 4 Canada . .
5 Denmark - . - ’
. 6 France . - . -
. - v 7 - Germany ,
, © 8 , Italy
- 9 Luxembourg
‘ 10 Netherlands ’ ‘ P
-,1' 11 New Zealand ' ‘
3 ' 12 Norway . ; —~ -
13 United States - b :
S R 1Y Japan . .
. “The de;initiqns and sources of the data can be found in the follow- ’
z ing chapters: ,
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