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our theory that when the profit rate is above a normal-target rate,
competitive forces operate to lower prices while if the profit rate

is below the target a correlated strategy among firms operates to

generate a rise in prices as a strategy to improve profitability. The
notion of "correlated strategy"” is adopted from game theory. The
mechanism may operate in harmony or against demand and the net effect

is what we call the "basic inflation." Contrary to a-priori notions of
positive association between inflation rates and profit rates, our theory
proposes a critical test of a negative association between these variables.
Such a relationship is in fact empirically established.

The analysis shows that large and persistent inflationary pressures
are generated by low profitability and during 1971-1977 those accounted
for some 20%-50% of total inflation. These pressures would be present
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A STRATEGIC THEORY OF INFLATION *

by

Mordecai Kurz

1. Introduction

The inflation-unemployment configu:atibns of the 1970's have
created a gap in contemporary macro—economic thinking. The "Phillips
Curve" (see Phillips [1958], Lipsey‘[l960] and Perry [1964] for the U.S.)
was rejected as a basic analytical and bolicy tool and with it the
validity of an extensive body of modern thought becahe questionable.
This has left wide open the task of explaining the observed relation-
ship between unemployment and inflation.

Without aiming to review the "Phillips Curve” episode it is
relevant to this paper to clarify some aspects of why this analytical
tool led to unsatisfactory results. To do this we recall that the
Phillips curve was developed as a relationship between w(t)/w(t)-
the raté of change of nominal wages and u(t)-the rate of unemployment .

This equation can be written as

io

t)

(1.1) = o_(u(t),x_(t))

Z]
o+

where xw(t)) are "other" variables in the wage equation. Although

in many contributions it is not always explicit what the interpretation
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of the Phillips curve is, it should be clear that it represents an
equilibrium condition in the labor market (see, for example, Samueléon-
Solow [1960], Tobin [1972] and Friedman [1970], [1971]).

In many of the_pse§~of the Phillips curve a;relationéhip.is
‘derived between the rate of inflation and the rate of unemployment.' To
accomplish this a price determination equation is postuiated and this
is usually a model based on full-cost pricing. A typical such equation

can be found, for example, in Perry [1966] and is defined by

o(t) _ w(t) pr(t) Q(t) Q(t)
(1.2) gy =og * oy * % Fie * o lgm)) + bR

~—

where

p (t) = price of raw materials at t
%%%% = an index of capacity utilization at t .l/

One usually interprets equation (1.2) as an equilibrium condition in the
commodities markets resulting from excess demands in these markets being

equal to O.
Now in order to obtain the relation between p(t)/p(t) and
u(t) one inserts (1.1) into (1.2) in order to obtain

p(t) _ |
(1.3) Sy = o(u(t),x (¢)

where xp(t) are "other" variables. Since p(t)/p(t) as well as w(t) /wl(t)
and u(t) are all endogenous variables, one thinks of (1.3) as a

relation between the equilibrium values of the two endogenoﬁs variables.



This relationship depends both on the "other" variables as well as the
random shocks to the system as a whole.
We now note that the "trade-off" between ﬁ(t)/p(t) and u(t)

as specified in equatign (1.3) can be incorrectly specified due either
th incorrect specificatioh of the Phillips curve (1.1) or the price
formation equatidn (1.2). Thus the failure of the empirical relation
(1.3) in recent years may be due to either one of these factors. Although
we do not believe that equation (1.1) provides a correct specification
of the'equilibrium condition in the labor market, we shall not study

this relationship between w(t)/w(t) and u(t) in the present paper.
Instead, we concentrate here on the price formation mechanism (1.2),
which we believe is an important ingrediant inAunderstanding the process
of inflation, and propose in this paper a reformulation of the mechanism
" (1.2). More specifically, in developing our strategic approach to infla-
tion we shall regard firms as adopting equilibrium strategy of price
adjustmen£ and equations type (1.2) will provide the equilibrium quan-

titative description of this strategy.

A word may be in order about cgst—push anq demand-pull theories
of inflation. The attempt to establish a causal relation between cost
and inflation or demand and inflation would involve the same set of
problems discussed earlier with regard to the Philips curve: cost, demand
and inflation rate are all endogenous variables and without a theory of

inflation which will define the structural relations among them no useful

. . . . 2 . . .
causal interrelationships can be dlscussed.—/ With this reservation made,
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we shall argue below that the cost-push demand-pull distinction may
have a classificatory value which is useful. The strategic theory of
inflation which we develop here will regard the decision to change
prices as an endogenous decision with explicit structural description.
7A£'di}fé;ent>;iﬁésAATAééiéioh to ?éiéé-ﬁriéésA;égééféi£hér iﬁ 1TE )
response to increased cost or increased demand and then it loocks

like a cost-push or demand-pull inflation. However, the theory will
explicitly state the circumstances in which despite rising cost, the
endogenously detérmined rate. of inflation will be lggg;than the corre-
sponding rate of rising cost and perhaps even negative when cost is
rising.. Furthermore, circumstances may be specified in which high
demand may be associated with either rising or declining'prices and -
in the same way low demand may be associated with either rising or
declining prices. In this sense one can use the cost-push demand-pull
characterization as a classificatory tool of inflationary processes and
- with that aid the understandiﬁg of the deeper structural explanation
of inflation. |

A final introductory note must be related to the methodology

of analyzing inflation. In the context of a general equilibrium systemA
of market clearing any process of rising prices must be induced by excess
demand causing the "auctioneer" to raise prices. From this view point

the study of inflation must necessarily be the study of those causes
making for general excess demand in all markets which would then cause

the "auctioneer" to raise all prices. When looked at from the auctioneer's

view point the deeper issues cannot be uncovered since many situations



appear to lead to contrasting conclusions:A we have many periods of
recession about which we may think as periods of excess supply in which
prices do rise and we also observe periods of recovery with high |
and perhaps excess demand when prices are stable or even falling. What
one discovers is that even in periods of recession a situation of excess
demand may develop in commodity markets and this may léad to rising
prices. This can be caused by the decision by firms to lay-off workers,
reduce output and cut back the supply to avoid losses. This suggests
that there may be circumstances in which price targets may be set-and.
supplies adjusted to them. This would lead to the conclusion that
recessions, in which demand falls, are not necessarily periods of
de-facto excess supplies and recoveries are not necessarily periods

of de-facto excess demand. With this in mind one may conclude that
studying inflation as a process in which the auctioneer raises prices

in response to excess demands is probably not a fruitful way of looking

at the problem. We propose that the study of inflation must shift

attention back to the behavior of firms who make the market. Furthemore,

one must look at inflation as a state in which all firms elect to raise
prices as a rational choice in the given environment. Such a theory

will need to concentrate on those factors which induce all firms to
adopt similar optimal price change strategies. Inflation, in this con-
text, is an equilibrium strategy adopted by all firms to achieve whatever

goals they cannot achieve without the inflationary strategy.
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2. Competition, Normal Profits and Correlation of Strategies

2.2 (Competition and Correlation of Pricing;Strategies

We view our competitive firm as operating in a dynamic environ-
ment and aiming §o~maximize its long te?m profits‘by selecting;gptimal»fg
output, investment and‘pri;ing strateéies. The idea-of the firm ag.
a long run profit maximizer is well known and a similar view was adopted
by many writers (see, for example, Modigliani [1958] and [1977, pages
6-8]). What we shall do here is develop this hypothesis in a strategic
context of an indefinitely repeating economy and carry out an empirical
test of the approach. |

An optimal long run profit maximizing strategy is different
from short-term strategy in the fact that the firm must take into
account at any date t not only the state of the world at later dates
but also the future response of the competitors to its current}x
chosen actions (at t). This means, for example, that if a firm lowers
its prices at t it must take into account the possible retaliation
of its competitors both at the present and also in all future market
dates. In a one-period static world no such considerations need be
taken into account since any strategy adopted by all participants has
a duration of one market period only. It then follows that the essential
nature of a long-term strategy hinges on the fact that the economy
repeats itself indefinitely often and the market, so to speak, reopens
every "morning" or even continuously. As long as we have a finite

number of firms there does not exist a natural notion of a "small'"

3
firm whose strategy may be ignored by the others.—/ This means that



regardless of how small, in the context of a repeated economy, the
strategy of each firm must be considered by all others and an equilibrium
will consist of a set of optimal long-run strategies adopted by every
firm taking into account the strategies adopted by all the other firms.

The repetition of the economic game enables a great deal of
information to pass implicitly among the participants. This is done
simply through a complex structure of signals which enables the participants
to learn all they need about each other and thus to coordinate their
strategies. This situation has often béen viewed as "implicit collusion"
and thus long-term profit maximization was regarded by Modigliani [1958]
as a reflection of oligopolistic behavior. This conclusion is not
necessafy since even in a perfectly competitive economy witﬁ a finite
number of firﬁs implicit coordination of strategies may occur and such
coordination does not require a "small" number of participants.

The idea of coordination as resultiné from the repetitive nature
of the economy has received significant attention in Game Theory (see for
example, Aumann [1959], Kurz [19TTa], Gerard-Varet and Moulin [1978] ana
others). The notion used in Game Theory is one of "Correlated Strategies"
applicable in non-cooperative games of conflict which are repeated. Heré
the participants cannot make binding contracts (like in the famous "pris-
oner's dilema") but overcome this non-cooperative limitation by adopting
modes of behavior, or strategies, which signal their desire for cooperation.
The repetition of the game provides ample opportunities both to test

the sincerity of those who signal a desire for cooperation and also to
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retaliate against those who may double-cross the "honest" participtants.
Thus in an indefinitely repeating game a "correlated strategy" could
constitute an equilibrium.which looks as if it werea result of a

_ ;ompletely ¢oliu;ive_prqcess. The stability of such an ngilibrium is
‘deriQéa from tﬂe.conétant fhréat of‘retéliation by”all thebﬁéf£ieipanfs
against a deviator from the adopted correlated strategy. Such a retalia-
tion may Be applied immediately and could continue into the indefinite
future. An important conclusion which must be derived from this theory
is that the extent to which correlated strategies may be adopfed depends
upon two essential elements: the perceived gain which can potentially
be enjoyed by all the players and the punishment-retaliationéj ability
of the participatns against any deviator.

As long as free entry to an industry is available the estabiish—
ment of implicit collusion or "correlated strategy" in competitive
marketé do not turn them into oligopolies. However, let us consider
for a moment the effect of fixed entry or exit cost on the nature of
the equilibrium. If there are no such coststhen a correlated pricing
strategy mﬁy create temporary abnormg% profits bgﬁ free entry with zero
fixed entry and exit cost‘will keep expanding output and push the profit
rate down towards its normal level. Thus with zero entry and exit cost
the retaliation ability of the participants is restricted to the gain
frqm correlation. This can be significant if the profit rate is below
normal and correlated pricing strategy may prevent it frbm getting even
lower. This means that when the profit rate is above normal the process

of free entry and the expectations that the profit rate cannot stay



abnormally high will act against the formation of correlated pricing
strategies and is likely to result in competitive price cutting.
However if the profit rate drops below normal due to an unexpected

rise in cost or some other factor, the industry will obviously attempt
to make technological or organizational adjustments to improve

its profitability and some firms may leave thé industry. However in
addition to these normal competitive adjustments, forces will be set

in motion for the formation of a correlated price increasing strategy
and due tb this strategy the profit rate will not be as low as it might
be. Due td the fact that in this case there is no entry and exit cost,
the retaliation ability of the participants against a deviator is derived
iny from the fact that such a correlated strategy is beneficial to all
and a deviation will prove harmful to all.

A more complex céée arises when significant entry and exit costs
are present. We.note that in our reality of imperfect information and
irreversible investments such costs could be prohibitive. They include
all dimensions of set up cost: legal, financial, locational, labor
and managerial trainiﬁg, but also all irreversible investments. These
include informational development, product advertising, community and
public relations and finally all the cost of specific plant and |
equipment which cannot be transfered costlessly to other industries.

In many industries a significant part (if not all) of total invest-
ments falls in these specific categories.

With fixed entry and exit cost a correlated pricing strategy in

a repeated economy provides the participants a significant retaliatory
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tool. This may be used against any new entry or against any deviator
from the accepted pricing policy. Since drastic price cutting can
result in widespread losses which cannot be recovered due to the
Aspeqificity of theiinvestments, such cirgumstﬁnpes wouldﬂhﬁvgrpyo‘“‘
V‘conseQuencés: ‘firSt,Ano;ﬁew'entr&%ﬁill bccﬁr:befaféithe ﬁfofifurgférn
goes above a ceftain'level which would provide compensation for the —
risk of entry. Second, correléted strategies are more likely to

be established énd have a more stable character due to the high cost,
to all the participants, of a breakdown in the coordinated activity.
We can thus conclude that correlated pricing strategies are more

likely to be formed the lower is the profit rate and the higher are

the costs of entry and exit.

2.b The Normal Profit Rate

The establishment of a correlated pricing strategy is conditional
upon the existence of a well defined set of signals which are clearly
understood and the interpretation of which is commonly agreed upon.
We proposed above that the position qf the actual profit rate R(t)
in relation to the target profit rate R¥(t) isAcrucial to this signal-
ling process. But what is the normal target profit rate R¥(t)? Since
this concept is one of the key ideas of this work we must clarify
its meaning.

We are assuming that‘given the technological conditions of

the economy, the political and legal foundations of property rights,

the availability of resources and the functioning of our institutions
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there is a target after-tax profit‘rate R¥ which may be designated
R¥(t) which may change over time due to the change in exogenous con-

ditions. Similarly there is a distribution of profit rates R?j"(t)

.. over industries depending upon the risk 1eve1 the stage of D

.‘technological development, the cost of entry and exit and other .

characteristics. The after-tax profit rate R¥(t), with its

associated industrial distribution Rg(t), is viewed as a target

rate which firms in the various industries believe they can earn

~and will ultimately earn after they have selected their optimal

decision rules and made all the technological and administrative

adjustments needed to improve their profitability. The actuai after-

tax profit rate R(t) may be above R¥(t) or below R¥(t) and

the temporary relation between them may reflect all the random

elements in our economic universe in addition to other unexpected

factors. The latter may include sudden changes in the tax laws,

unexpected rise in labor or other input cost,'unexpected change in

the political environment resulting in legal restrictions on the

activities of the firms and other r§§trictions iike environmental

requirements which may demand capital investments and adjustment time.
The belief in R¥(t) can be explained in two separate ways

which are complementary. The first explanation may concentrate on

the long term supply of capital and the rate of technological progress.

These could have combined in modern time to create excess supply of

goods and capital when the profit rate goes above R*(t) and excess



demand when it goes below R¥(t).

Y

Thus based on historical facts it

is perfectly rational to expect the economy to return to it.

To. justify this view consider in Diagram 1 a plot of the after

tax gross and net rates of return on capital in the U.S. 1909-197k.

The mean value are

g

5/

r <

= 5.4% and T_ = 4.2%. Note that

the gross rate demonstrates no trend and the major fluctuations

in this rate are due to such unexpected factors as wars and the

depression. The very slight downward trend in the net rate is

probably due to the tax treatment of depreciation.

A second interpretation of R¥(t) can be only sketched here.

It will start from the hypothesis that both the tax rate and the

after-tax wage rate and rate of return on capital--all are outcomes of

'the political andeconomic balance of power in
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balance of power is reflected in the constitutional rights of the
various economic agents. Thus the target profit rate R*¥(t) is
simply a reflectiodn of all the economic options constitutionally
available for the employment of private capital. Since the constitu-
tional rights of the agents have changed little during thé 20-th
century, the rate of return has not changed either. We may note,

however, the distinct decline in the rates between 1966 and 197h.

2.c The Formation of Pricing Strategy: The Basic Hygpthesis

Given the target profit rate R¥(t) the firm can define the

normal price p*(t). In Diagram 2 below we plot AC* -—the average

MC(t)

s AC*¥(t)
P¥(t) et e e e e e - =

ﬁ(t) ——--.- ——————————————————— .

p(t) B N
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I
L
]
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'
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Qr* Q¥ Q(t)

Diagfam 2
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cést curve with R*(t) built into the cost function and AC --the
average cost function associated with a 0O profit. In a completely
stationary environment the strategy of the firm is based on the expecta-—
tions that p(t) should be equal to 5(t). and output equals to Q.
A long term equilibriﬁm will in fact deterﬁine the number of'firms
which will operate in the industry. Due to fluctuations in productivity
and variations in prices of inputs, the curves AC*(t) and AC(t)
move and the firms continuously adjust product prices so asbto respond
to these changes. This means that product price adjustments come about
in response to actual or expected changes in profitability: any actual
declinebin the profit rate or an expectatién for a future decline based
on observed rise in cost initiate the forces which will establish a
correlated price increase strategy. Sudden increases in demand may
accelerate the price adjustment process and declines in demand ﬁay slow
but not stop it since the process is initiated by long term considerations
rather than the femporary condition of demand. This means that varia-
tions in demand may complement of slow down the basic pricing strategy
initiated by conditions of profitability while parf of the changes in
demand will be translatéd into changes in output level and to changes
in the number of firms in the industry rather than changes in prices.
We return to this key observation below.

If the industry were operating under short term profit maxi-
mization, changes in demand would have caused prices to fluctuate

above p since below this price many firms would close down rather
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than produce. Under such short term profit maximization, we have a

very simple price strategy:

w(t) _ :
o(t) marginal product of labor .

There are a few arguments why we do not follow this approach
and these we discuss now:

(i) The observed facts are that fluctuations in output are
more extensive than fluctuations in prices. This suggests
that the long term strategy of firms is‘to select the
price p*(t) such that as long as demand fluctuations
stay within say Q¥ and Q¥* output will be adjustéd
but prices will remain constant resulting inba mean pro-
fit rate of R¥*. However if the cost functions move so that
a mean rate R¥ cannot be attained then prices will be
adjusted. .The most important changes in the cost curves are
caused by changes in taxes, productivity and prices of inputs.
Furthermore, if demand expands beyond Q¥ firms will either
allow shortages to develop or expand capacity. This is
essentially the Keynesian outlobk on the problem and is
shared by such writers as Patinkin [1965] and Tobin
[1972].

(ii) In an industry where price strategies are correlated,

every participant is reluctant toblower prices since

he might invite retaliation by the other suppliers.
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Civen that it takes time to establish a correlated strategy,
each producer would rather allow smali fluctuationsvin
demand to translate into small variations in output.

(iii) Changihg the labor force so as‘to equate the short term
marginal cost of labor to thé wage rate entails extensive

long term cost. First it creates both the cost of recruiting

and also»the risk of not being able to obtain the best
workers when the demand for labor expands. But mofe |
important is the fact that by shifting all the risk of
fluctuations in demand to labor, the firm invites long
term hostility and retaliation by labof. Byvproviding-
its labor force somewhat greaterrjob security the firm
attains industrial tranquility at the cost measured by

the difference p* - p  which is the amount needed to

pay for this insurance cost. The firm can also diversify
its investments and thus indirectly reduce the needed
premium p¥ - p. This idea.df the firm providing the.
insurance is fundamental in the. "Labor Contracts"
literature (see Azariadis [1975], [19781, Baily [19Tk],
and Gordon [197L4]). According to.this approach if workers
are risk aversé while firms aré risk neutral then optimal
collective bargaining contracts would favor rigid wages and
fluctuating employment. In such an environment lowering

prices without lowering wages could be used only as a
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short term device to get rid of excess inventories and
these appear to be the observed facts.

Having rejected the idea of a rigid short term profit maximization

.. strategy we propose, as the basic hypothesis of this work, that:the profit - -

‘gap [R*(t) -R(t)] -is the basic cause for the formation -of correlated
pricing strategy. The rest of this section will clarify this hypdthcsis
and for that purpose we shall divide the discussion into two parts:

the first case of R(t) > R¥(t) and the second case of R(t) < R¥(t).

Case 1: R(t) > R*(t)

In this case the temporary price established in the industry
is p(t) > p*(t). It is important to keep in mind that firms are
price takers but the nature of their price taking depends upon how
firmly a correlated price strategy is established. Undef the present
circumstances of abnormal profits there is little chance for a
success of correlation of strategies since there are two forces
operating in the market: the first is some expansion of capacity
through new entries into the industry and further'build—ﬁp by those
in the industry. The. second, and more important factor, is the
realization by all firms that the abnormal profits cannot last very long
and there is insufficient time to establish a correlated pricing
strategy thus each firm would want to use the transition period to
expand its market share. Competition, therefore, will prevent the
establishment of correlated pricing strategy and cause p(t) to

gradually fall relative to the cost defining AC¥.
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In the circumstances at hand the decline in the relative price
may simply take the form of slow or no price increases when costs

are rising unless major declines in demand are experienced. This is

- ... = :-so .since in prineciple firms:are reluetant to lower prices since.changes .. .- |

"are important signalséin an environment in which & correlated price = -
strategy is potentially in effect. Under such circumstances price
cutting may be‘interpreted as the unwillingness of a firm to follow a
price raising strateg& when the environment will justify it. Furthermore
keeping prices reasonably stable when costs are rising becomes a positive
signal that when in the appropriate environment, the firm will join a

correlated price raising strategy.

Case 2: R(t) < R¥(t)

When the profit rate is below target and p(t) < p¥(t) firms
know that the danger of new entry is minimal and attempts will be
made to establish strategies to raise prices. This is not a simple
matter since for a correlated strategy to function all firms have to
recognize that r(t) < r*(t) and this takes time. Furthermore
since no firm would wish to lose its market share the movement from
p(t) towards p*(t) will be slow particularly since p*(t) is
moving through time. The critical observation which we make can be
stated as follows:

The lower is R(t) relative to R*¥(t) +the greater

is the incentive of all firms to cooperate and ad-
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here to a correlated  strategy Qf raising prices and

the more rapid will be the rate at which prices will

be raised toward p*(t).

Note that in Diagram 3 when p(t) < p*(t) the firms may be
operating at a level of say ql. If the price is raised to -pa(f)
the firm may retain the lower output q2 with & much improved profit
. marginéj on its capital stock. When "R(t) < R*(t) for the industry,
some firms may elect to lower their capacity or leave the industfy
rather than sustain the lower profit rate. ‘fhose who stay and improve
their profitébility by raising prices may be viewed as price takers

in the sense of adhering to a fixed strategy of raising prices which

will be followed by all. An interesting theoretical work would

price |

MC

p*(t) _——-—-————- ———————— AC*

I

p(t) oo
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construct a model like the one we are describing here and derive the

equilibrium strategies which will be followed under alternative condi- -

tions of the profit gap [R*(t) - R(t)]. Here we shall treat this as

the key empirical question to be resolved by the data and such a formula-

tion will be presented in the next section.

We can thus conclude the description of our hypothesis by

specifying its two components:

(1)

(2)

For fixed level of productivity and input prices the

larger is the profit gap R¥(t) - R(t) when R¥(t) > R(t),

_ the more likely it is that a correlated strategy

of price increase will be formed and the Ffaster would
prices be raised.
Apart from the actual profit gap firms will consider

the potential or predicted profit gap due to rising

cost relative to productivity. Our hypothesis 1s that
the more negative this gap becomes the more likely is a
correlated strategy to form and the more rapidly would

prices be raised.

Again we need to emphasize that a firm adhering to a correlated

price strategy is a price taker. Clearly what is the mechanism for

actually raising prices and who is the first who raises prices is

besides the point. - The mechanism may be based on some random process

in response to which all would raise prices; or the price increase

may occur in response to a rise in the price of some input which will,
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somehow, trigger a product price above what can be explained by the

rigse of cost. With this in mind it is useful to eiamine the rela-

tionship between our "Basic Hypothesis" and the cost-push demand-pull

explanations for inflation.

Perhaps the simplest way of putting it is to say that our

hypothesis implies that holding all other factors constant a higher

inflation rate is caused by lower profitability. Thus there are two

important implications’to be kept in mind:

(1)

(ii)

If é rise in cost occurs it will be associated with

more than a propoftional increase in prices when
profitability is low and less than a proportional'

increase in prices when profitability is high. .When

the profit rate is high, rising cost may even be

assoclated with actual lowering of prices.

If a high level of demand occurs, it will complement the
pressure on rising prices when profitability is low but
could be associated with declining prices when profitability
is high. Thus, apart from éxtensively unexpectéd demand

due to such factors as wars, the rate of price change when
demand fluctuates depends upon the rate of profits. However,
since recessions (thus low demand) are sometimes associated
with low profit rates, our Basic Hypothesis suggest that
inflationary forces may be operating during periods like
this even if there is insufficient aggregate demand to

support it.
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This suggests to us that the classification of inflations should be
made to depend upon the rate of profit in the sense that when

R(t) < R¥(t) profitability factors may be stronger while when

S 3(@)13 3*(t);,Pdemgnd?pu}lﬂﬁfactors“may dominate.- .. -
o &ﬁe féaéon:fo¥'fhé above élassificatidn isrthét wheg bﬁ(f) z‘R*Et)i.

then atomistic competitive forces operate and large shifts in demand could -

cause price changes. If, however, R(t) < R¥(t) then fluctuations in

demand have far less influence on price changés. In this environment

a correlated price strategy will usually respond to any cost increases

by raising prices more than cost in order to close the profitability

gap. We shall refine this classificétion below.

A very important dimension of our theory is found in its provision

of a critical test to distinguish it from the conventional. static model

of price formation. The usual "auctioneer" model of price formation

predicts that excess demand results in both rising profits and prices
thus establishing a positive association between the rate of inflation
and the rate of profit. Our approach proposes the opposite: a negative
association between the rate of inflgtion and the»rate of profits. This

crucial test will be evaluated below.

3. The Basic Hypothesis and Econometric Specifications

3.a Specification of the Basic Hypothesis

Our "basic hypothesis" stated earlier decomposes the

strategy into two components:



‘f;;?his~hypophgsis:canvbe;expressedrin~it5~simplest linear form by an

‘equation like

(3.1)

where

p(t) - plt - 1) _
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(i) the effect of the profitability gap on price changes

(ii) the effect of the expected change in the profitability

gap if prices are not altered.

- "
Co~ c ru SR

R*¥(t - 1)

"R(t - 1)

Ep(R(t))

ot - 1) a[R¥(t - 1) - R(t - 1)] + g[E_(R(¢)) - R(¢+ - 1)]

the normal-target profit rate which firms believe

they could potentially earn in t - 1

the actual profit rate at t - 1

the expected profit rate in t given that product prices

are not changed

The rest of this section is devoted to the development and elaboration

of equation (3.1) above.

by

(3.2)

Starting with the primitive concept of R(t - 1), it is defined

1)Y(t ~ 1) —w(t - 1)n(t - 1)
pk(t - 1)K(t - 1)

R(t - 1) = (1 - (¢t - 1)) Bt -

+ ﬂk(t - 1)
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or with

(t - 1)Y(t = 1) = wl(t - 1)L(t - 1)

(3.22) r(t - 1)

D
(1 - (e - 1)) =5 p (t - DK(t - 1)

R . o o -

We define

i
i
o
I
)
S
4
=
o
l
)
St

(3.3) R(t - 1)

where:
7(t - 1) = the tax rate at t - 1
p(t - 1) = price of output at t - 1
Y(t - 1) = output level at t ~ 1
w(t - 1) = wage rate at t - 1
L(t - 1) = labor input‘at t -1
pk(t - 1) = price of unit of capital goods at t - 1
K(t -~ 1) = capital stock employed at t - 1
nk(t -~ 1) = the relative rate of capital gains at t - 1
hence
(3.0) (oo = TV TR TD pe o 1) - pe - 2)
: k p (t = 2) p(t - 1) .

The 1 period lag in (3.1) is based on the idea that it takes time
for a firm to know its exact level of profitability. In addition,

in order for a correlated strategy to be successfully established
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firms.will have to be convinced of the state of their own profitability
as well as the state of profitability of all other firms in the
industry. The profit rate of any given firm may fluctuate-but a
correlated strategy will be established only when all firms share the
same environment.

In the application below we shall test models with 2 peridd
lag and a Koyck model with a lag of infinite number of periods.

Turning now to R¥(t - 1) we shall assume that
(3.5) R¥(t - 1) = r* + nk(t - 1)

where r¥ -is a constapt to be estimated. The justification for

this assumption is based on the simple observation (see Diagram 1)

that during the 20th century the post-tax rate of return r(t) fluc-

* tuated around a constant and we shall take r* to be related to the long
term mean value of r(t). We thué can combine (3.5) and (3.4) to

obtain

(3.6) [R*(t - 1) - R(t - 1)] = [r* - r(t - 1)]

To complete the exposition of equation (3.1) one needs to
consider what would happen to the profitability of the firm if it
did not change prices. Thus the expression Ep(R(t)) is the expected
profit rate when all the variables under the control of the firm

are held constant. More precisely this expression is defined as
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(3.7) Ep(R(t)) = r(t - 1)
e B (Bw(t) - w(t - 1))
* %Z’:—B(Er(t ~1) - t(t - 1))
+ %}fﬁﬁ%(mk(t)f p (t - 1)
+ %H{EY(t) - ¥(t - 1))
o+ E'rrk(t)

Equation (3.7) says that Ep(R(t)) is equal tq the profit rate from
operations at (t -.1) . (i.e., r(t - 1)) plus the expected rate

of relative capital gains (Eﬂk(t))_ less the change in fhe |
profit rate induced by changes in the waée rate, the tax rate, the
cost of capital goods and productivity.

Now from (3.2) we can define

(3.82) 2= 1) (o) - wlt - 1))

t - 1)

wit - 1)L(t - 1) (Ew'(t) - w(t - 1)

= -(1 - 1(t - 1))pk(t'_ Kt - 1) wit - 1) )

(3.8b) g—ig—:—i—;(m(t) - t(t - 1))

plt = 1)Y(+t - 1) - w(t - 1)L(t - 1)
pk(t - 1)K(t - 1)

= o(1 - t(t - 1))

. (ET(t) - T(t - l))
1 - 1(t - 1)

r(t - 1)
1 - 1t -1

)(Er(t) - t(t - 1))
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(3.84)
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or(t - 1
mk—ﬁ—_%mpkm -3 (6 - 1))

= p(t - 1)¥(¢t - 1) - w(t - 1)L(t - 1)
= -1 - <o -1)) p, (t - 1)k(t - 1)

Bp, (t) - p (6 - 1)

A= pk('t“— 1) )

Epk(t) - pk(t)
pk(t -1)

= -r(t - 1)

2t = M (ey(e) - ¥(e = 1)

p(t ~1)¥(t - l)(EY(t) - Y(t - 1)

= (1 - 1t(t - 1)) pk(t'l)K(t - 1) Y(t - 1) )

We think of the three variables defined in (3.8a)-(3.8¢c) as three cost

changes and {3.8d4) as productivity change holding inputs constant.

Combining (3.2), (3.7) and (3.8a)-(3.84) we obtain

(3.9)

[EP(R(t)) - R(t - 1)]

£ [-(1 - (¢ - 1) ¥t = 1)nlt - 1) _ (Ev(t) - w(t - 1)

Pk(t‘—bl)K(t -1) wit - 1) )

. .

-1 f(:(; })1) (Et(t) - (¢t - 1)

Epk(t) - pk(t - 1)
T - 1) ]

+

p(t - 2)¥(t - 1) Ey(t) - y(t - 1)
(1"“t"1”pku-JJMt-1)( y(t - 1) )

+

(Enk(t) - nk(t - 1))
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where in (3.9) we use the notation (Ey(t) - y(t - 1))/y(t - 1)

to indicate change in productivity holdiné factors constant;

Now, the right hand side of (3.9) contains the expression

[Eﬂk(t) - Wk(t - 1)] which is the expected change in the relative
rate of capital gains (relative to the rate of inflation). Thus
this is an expectation of the structural relation between the change
in prices of finished products relative to capital goodé. Being
essentially a second order effect, this factor may be ignored. How-
ever, it has been ébserved that during the 20th century

nk(t) = ﬁk(t)/pk(t) - ﬁ(t)/p(t) has averaged about .89% (see, however,
Kendrick [1976], p. 27). Thus, givén the systematic nature of

this variable it is reasonable to assume

(3.10) | E'rrk(t) = G'rrk(t - 1)

and test the hypothesis & = 1. To add a word of caution we are not
certain of the meaning‘of the data for pk(t) which is the implicit

price deflator of the capital stock. The fact that nk(t) has a

positive rather than O‘ mean may suggest that the rise in the

price index for pk(t) ‘really represents quality or productivity
changes and as such should be subtracted from the third term of the
expression on the right of (3.9) (i.e., from (Epk(t) —pk(t-l))/pk(t-l)).
Also, if the positive mean of nk(t) measures quality changes it

should really not be viewed as capital gains on the entire stock
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since (t) represents the price of the marginal units rather than

Py
the price of the stock. We have elected to leave the specification

as developed in equation (3.9) since two tests are readily available

to us: by (3.9) all the expressions on the right hand of (3.9) must
have the same coefficient which we shall denote by B8. This means

that the coefficient of nk'(t - 1) is B(8 - 1) enabling us to
identify 6 and test its difference from 1. We can now summarize

the specification of the basic model. To do that note from (3.2a) that
(311) -2 =r+ - |

pkK | pkK

Thus using (3.11) we obtain

(t~1)Y(t -1) (Ey(t)-y(t-1)
(3.22) (1“T(t‘l))foi(t-1)z<(t—1)( y&-1) )

- Ey(t) -y(t-1) w(t-1)L(t -1) Ey(t) —y(t-1)
= r(t‘l)( y(?—yl) ) + (l—T(t—l»pk(t—l)K(t—l)( y(t-l) ) .

Now in order to combine (3.11) and (3.9) define

wit-1)L{t-1) (Ew(t) -w(t -1) Ey(t) -y(t-1)
(l-T(t—.l))pk(t_l)K(t_l)[ W(t’—l) - y(t—l) ]

—~
ct
~—
(]

X (t) = 7= (ge(e) - 26 -1))

Epk(t)-Pk(t"l) By(t) -y(t -1)

-1 T yE-1)

r(t-1)[

>
ct
1t

then equation (3.1) combined with (3.6), (3.9) and (3.10) and (3.12)

can be written
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(3.03) R(&)=s(i-1)

pE o = el or(e -1 sl (e) + X (0) + X5(0)]

- B(1 - &)m (¢t - ;)

We shall in fact estimate an equation like

(3.14)° E(t;(; plt=1) - ar(t - 1) = 8%, () - B%,()

- B3X3(t) - ym

Kt -1)

but restrict Bl = 82 = 83 and test the hypothesis 6 = 1.

3.b The Effect of Demand and the Concept of."Basié'Inflation"

Our theoretical development in the previous section indicates
that small fluctuations in demand will result in fluctuations in output
rather than prices. However, this does not contradict the possible
traditional effects on the rate of price changes that may be caused
.by fluctuations in excess demand particularly if such fluctuations
are large and unexﬁected in intensity and duration. Under the pressure
of fluctuations in excess demand the atomistic market forces may |
complement or weaken the complex process of forhing correlated pricing
strategies. Thus what we are stressing here is the fact that factors
of excess demand should be viewed as operating on the rate of inflation
independently of the effects of the profit gap. These two factors
can either intensify or cancel out each other. Since the empirical

analysis which is carried out below covers the period 1909-1974 one
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would expect that some of the intense fluctuations in excess demand
were important explanatory factors of inflation during the period
of study.

We shall use the unemployment rate u(t) as a proxy meésure
of the fluctuations in excess demand and add this variable to
equation (3.13).

The introduction of demand considerations changes, however, the
dynamic structure of equation (3.13). A critical element in the
specification is the assumption of no intercept. It then follows that
when r(t - 1) = r¥*, xi(t) = x2(t) = x3(t) =0 and 68 =1 then
p(t) = p(t - 1). Thus in order to preserve the dynamic interpretation
of (3.13) we need to measure not u(t) by itself but the difference
between u(t) and u¥-the normal level of unemployment associated
with 0O excess aggregate demand when r* = r(t - 1) and
xl(t) = x2(t) - x3(t) = 0. Under the hypothesis 6 = 1 we can thus
rewrite our model with demand effects in the following form:

p(t) -p(t -1)
p(t -1)

(3.15) = u[r*-r(t—l)]-B[xl(t)+x2(t)+x3(t)]

+ ylu(t) - u*]

with model (3.15) we can now define the concept of "basic inflation"

" b(t) to be

(3.16) Db(t) = af[r* - r(t - 1)] + ylu(t) - u*¥] .
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Since neither the target profit rate —-r* nor the normal, 0 excess
demand unemployment rate —— u¥ are observable it is clear that by
estimating (3.15) with an unrestricted intercept we shall be estimating

the expression
ar¥ - yu*

énd this means that r* and u* are not identifiable. We do haVe,
however, some idea of what a reasonable range for u¥* ‘can be and in
most of the calculations below we shall assume u* = 57 and then
estimate the corresponding value of r¥,

" Apart from the identification issue it is the "basic;inflation"
factor b(t) which plays the crucial role in this research and we
need to.amplify this point now. .

We note first that in the present paper we are not attempting
to explain what pushes Qages and other cost in response to change in
output prices. What is proposed.here is that even if there were no
expected increase in cost thus xl(t) = x2(t) = x3(t) = 0 there will
still be a residual factor, namely the 'basic inflation" b(t), which
will continue to exert»pfeSSUre on prices and in this sense the factors
of the profit gap and excess demand are viewed as causing inflation.
Obviously, once the inflationary process gets started the feedback
between prices and wages and other cost may attain a much greater
quantitative weight than the '"basic' component of inflation. In order
to understand more fully the relative importance of the "basic" and

the "feedback" components of inflation the present model will need
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to be expanded and completed. This we expect to do later. In the
present paper we shall be able to provide a quantitative measure

of the "basic" component.

3.c Other Exogenous Factors

In addition to the unemployment rate as a proxy to fluctuation
in excess demand we shall also test thé possible independent effect
of the growth rate of real GNP (i.e. (y(t) - y(t - 1)/y(t - 1)) since
the rate of unemployment and’the growth rate are not perfectly correlated.

The data to be used in this study covers the U.S. economy
during the period 1909-197h4 and during this period we isolated
four episodes which coﬁld represent special situations:

(i) WWl = a dummy variable taking the value 71 for the

years 1917-1918 measuring the special circum-

stances of the years of the first World War.

(ii) WW2 = a dummy variable taking the value 1 for the
war years 1942-1945 and measuring in fact the
effect of price controls during the war.

(iidi) d, = a dummy variable taking the value 1 for the year
1946 to indicate the year in which price controls
were removed.

(iv) d, = a dummy variable taking the value 1 for the

year 1951 to measure the effect of the unexpected

Korean War.
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3.4 Simultaneous Equation Bias

We'viev the-price determination model as part of a larger
system which simultaneously determines the inflation rate, the wage
rate w(t); the output level Y(t), the tax rate T(t), the price of
capital goods pk(t) and the unemployment rate u(t). In the esti-
mation procedure fo be used, these are always treated as endogenous
variables to be replaced by corresponding instrumental variables.
The list of exogenous variables used in the estimated first stage
equations is given in the Appendix. In equation (3.9) the expected
values Ew(t), Et(t), Epk(t) and Ey(t) are all estimated with an
instrumental variable; procedure and are then used in the second

stage for the estimation of the price equation.

' Estimation and Empirical Results

As indicated earlier we estimate our basic model using annual
U.S. data for 1909-197h4. The three subsections here will present
the estimates of the basic model and those of varilants allowing for

different lag structure and the effect of import prices.

4.a Estimation I: Model (3.15)

Table 1 présents the result of using 2 stage least squares methods
to estimate model (3.15) as discussed above. In choosing the data
for r(t) we examined both the post-tax gross and net rates of return
on capital, the difference between them being the treatment of deprecia-

tion. These two variables are obviously highly correlated and in
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Table 1

2SLS Estimates of Model (3.15)

Gross Rate of Return

Net Rate of Return’

Variables 1 2
Constant .13k2 - - .11k2
(.0398) (.0k09)
r(t-1) -1.9070 -1.7141
(.56L42) (.5865)
x (¢) 2.5754  L.0053
(.7036). (.LL478)
xé(t) 2.575h 4.0053
(.7036) (.4478)
x3(t) 2.5754 L.0053
~ (.7036) (.1478)
m (t-1) .5286 _
(.2068)
u(t) -.4585 -.3382
(.1535)  (.1533)
AY(t) .08k .0868
Y(t) (.1002) (.1039)
WWL .1582 .1272
(.0308) (.0297)
WW2 .0211 -00L47
(.ox75)  (.0170)
4 » .0167 -.0086
(.0353) - (.0355)
d2 -.01ks -.0033
(.0280) (.0290)
Test of
Restrictions
t value for .2983 . .2153
Bl = 82
t value for .6810 .0998
By = B3 :
F value for .3860 .oLk1
B =8,= 83
against no
restriction

Estimated Model
Parameters (under u¥*= .05)

r* .058 .057
a 1.9070 1.71k1
8 2.5754  4.0053
& 7948 -
Mean Square ~.00072 .00080

Error

3

1391 -

.0279)

.oh6l
.4297)

.0212
.LL62)

.0212
.Lh62)

.0212
.LL62)

NE NE sSE SN o~

-.h1sh
(.1219)

.1ko2
(.0252)

.0105
(.0155)

-.0190
(.0332)

-.0016
(.0289)

.6287

.h625

.2184

.058
2.046L
4. 0212

.00079

1
.0533
(.0263)

-.8226
(.3879)

2.1252
(.5705)

2.1252
(.5705)

2.1252
(.5705)

4690
(.2095)

~.3172
(.1593)

.1842
(.o9h41)

.1321
(.0281)

.0064
(.0180)

.0137
(.0370)

-.0136
(.0292)

.2570

1.1393

.2108

.0L6
.8226
2.1252

.1793
.00079

2

.0LLs5

(

~W S ~SW o~

.0269)

-7873
.1016)

.1281
-3659)
.1281
.3659)

.1281
.3659)

.2312
.1602)

.2082
.0969)

.1128

— 1 o~ Pl | ~~

.0277)

.0087
.0173)

.0072
-0371)

.00kl
.0299)

.5014

.0263

.5735

.ok2
.7873
3.

1281

.00085

3

.0834
" (.0206)

-1.2913
(.3363)

3.1237
(.3775)

3.1237
(.3775)

3.1237
(.3775)

-.42hg -
(.1366)

-1390
(.0257)

.0051
(.0166)

-.0k07
(.0347)

.0009
(.0308)

1.4688

.7608

L1731

.0L8
1.2913
3.1237

.00091
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principle it should matter little which one we select. However, since
the depreciation rate is really an endogenous policy variable, the
nét rate of return is influenced by the way accounting methods. of depre-
ciation change over time and the tax treatment of these changes. This
means that thekreported net rate of return may provide an inaccurate
picture of the true profitability of the firm. The example of accelérated
depreciation provides a particuiarly sharp demonstration how inappropriate
is the net rate to our purpose. Here accelerated depreciation increases
the true profitability of the firm due to reduced taxes but it decreases
thé reported after-tax net rate of return on capitel. Due to these
considefations we accept in this work the groSs rate as a basis for
analysis and ali the discussion.in later sections is based on the results
of the "gross" equations. We present thé estimates for the "net" equa-
tions in Table 1 only. DNote that és far as the goodness of fit is
concerned the gross rate of retﬁrn provides a better statistical fit
to models (3.15) and (4.3) below.

We must first dispose of the question of testing the hypothesis
§ = 1. The estimated value of ¢ is .T948 in the "gross" equation
and .7793 in the "net"vequation. Recall from (3.13) that if we denote

the coefficient of wk(t -~ 1) by vy then the true relation is

(4.1) (1 -8) = %‘

By Rao's theorem (see Dhrymes [1974], Proposition 6, pages 112-113) the
random variable (1 - 6) has an asymptotic normal distribution with a

variance given by the expression
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A

where I 1is the estimated variance covariance matrix of the vector
(;,é). Calculating the standard deviation of (1 - §), we find that it
is .1294 for the "gross" model (thus the t +value is 1.5859) and

.1496 for the "net" case (resulting in a t value of 1.L7hk). 1In
either one of the two cases 3 is not significantly different from 1.
This leads us to accept the‘hypothesis § = 1 and proceed in the rest
of this paper to analyze the model under this restriction. Tﬁe conclu-

sion to ignore the variable (t ~ 1) is reinforced by our earlier

"k
doubts about its interpretation.

Before proceeding to the analysis of our basic model note the-
two variables u(t) and AY(t)/Y(t). These variables represent the
fluctuations in demand aﬁd these are clearly important. The unemploy-
ment variable has a negative coefficient which is statistically signifi-
cant while the growth rate of real output is positive and not significant.zj
Furthermore, since AY(t)/Y(t) ié correlated with wu(t) the removal
of AY(t)/Y(t) increases the coefficient of wu(t) and reduces the
standard errors of other variables. We thus conclude that the effect
of variations in demand on the rate of inflation is statistically

significant and will be represented by the unemployment variable only.

We thus restrict our discussion to equations type 3 in Table 1.
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Thjhing now to the evéluation of the model parameters we note
that in the "gross" equation 3, r* = .068, @ = 2.0464 ana 8 = h.oé12.
Since the mean value of the gross rate of returnv r(t) is .05hLk
the difference between the target r¥*- and 054k is of greaf interest
and we return to this question later. On the othef hand, the basic
restrictions proposed by the model i.e. Bl = B =,B3 =8 gfe Justified
by the passage of their significance tests.

The crucial variable of our model is r(t -~ 1) and as suggested
earlier the essential test of our model is represented by the sign and
size of its coefficient. We find that a = 2.046L4 representing a
major trade-off between the rate of inflation and the rate of profits:
for each 1 percentage point variation in the gross profit rate this
model suggests an induced change of 2 percentaée points in the inflation
rate. ‘Interestingly enough the value of B 1is estimated to be around
L, indicating an extremely rapid rate of price reaction to current
changes in the profit rate due to cost. This major difference between
o and B 1is interesting and we shall return to it below after reviewing
all the emprical results. The net effect of fluctuations in demand
is interesting. The unemployment rate has a significant net negative
effect on the rate of inflation and the estimate of -.4154 is important.
It suggests that in order to reduce the inflation rate by 1 percentage
point the unemployment rate will need to rise by 2.4 percentage points!
This is a much more extreme trade-off than is familiar from the‘Phillips
curve literature.

Finally the dummy variables describing the "special episodes

contribute little except for the first world war. We find this to be
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an encouraging result suggesting that the variations in the fate of

inflation are well explained by the other variables of the model.

L.b Estimation IT: The Indirect Effect of Import Cost

Qur theory of endogenous inflation rate relates to the prices
of all domestically produced commoditie$ over which producers have
control. The variable which measures this rate of inflation is
the.GNP deflator which measures the price index of domestic
value added. Because of this we used the GNP price deflator for p(t)
and the GNP itself for Y{(t). It is crucial to note that the GNP
deflator is totally unresponsive to the direct changes in import prices.

To see this note that nominal GNP is the sum of consumption, investment,
government expenditures and exports minus imports. If the price of
imports rises while all quantities do not change then both the nominal
as well as the real GNP do not change explaining why the deflator is

not directly sensitive to the changes in the price of imports.

The critical observation which should be made is that changes in the
prices of imports could influence the prices of domestic value added only
via their effects on profitability. Thus, if we think of all imports as
if they were producer goods used in the production of domestic commoditieé,

then we can define "output" by the expression
pY = consumption + investment + government expenditures + exports

and think of ﬁ as the price deflator of this quantity. On this basis

we have the identity
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p(t)Y(t) - Imports = p(t)¥(t)
and therefore

iv(t)i(_t) - w(t)L(t) ~ py (£)I (%)

(4.2) r(t) = 1 - z(t),
( ) pk(t)K(t) ( T( ))
where
pIm(t) = price of import goods
Im(t) = volume of imports
p(t) = the price deflator of the aggregate value of consumption,

investment, government expenditures and exports.

Since 5 is a domestic price which is controlled by domestie producers
we think of it aé an endogenous variable and do not assume that any
change in the price of imports should necessarily induce a corresponding
change in 5. We can thus conclude that a rise in pIm(t) —-the price
of imports—-without changing domestic prices will not change the GNP

or the price deflator but it will reduce total profits! This suggests
that our theory bf domestic inflation should consider the effect of
changes in the price of imports not in terms of the direct effect of
import prices on commodity prices in the domestic markets, but rather

in terms of the indirect effect of such price changes on domestic
profitability. To accomplish this we need to redefine model (3.13)_with

the aid of definition (4.2). To do this, define
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Cir e _qnul=1)T(t-1) (Bult) -w(t-1) Ey(t) -y(t-1)
Xl(t) (1-t(t l))pk(ts—l)K(t-l) [ w(t 1) - - y(t-—l) ]V
w () = 2= 1) me(e) (8- 1)

2\Y T TRk -1

) - (B -1) my(e) Sy(e 1)
xylt) = x(e -2l p(t-1) 7 y(t-1) ]
p (t-1)I (t-1) Epy (t) -p; (tv'-l), Ey(t) -y(t-1)
x,(t) = (1-7(t-1)) pI:(t—l)KIElt-—l) [ III;Im(t—lr;1 T y(x-1)

and with these definitions we can rewrite the price adjustment model as

follows:

(n.3) RLZRCEA) o gfw o r(e - 1)) v BLx (8] 4 3y(8) +x(8) # (1))

+ ylu(t) - u¥] Y VWL F Y uw2 F Y 4, + Y4,

Table 2 presents the results of estimating equation (4.3). A comparison

of Tables 1 and 2 indicates that the estimates of r¥, a and B are basi-
cally the same except that the mean square error in Table 2 is some 35%
lower than in Table 1 and the standard errors of the coefficiénts are much
_lower.vThusthe estimates of model (L.3) suggests an improvement in effi-
ciency over model (3.13). It is also encouraging that the basic test of the

restrictions B, = B, = B

17 B = B3 = By
have separately tested the null hypothesis B8

= B 1leads to accepting all of them. We

= 32 = g while 83

and Bh unrestricted. We find that the F test of the hypothesis

1

Bl = 82 = 83 = Bh against no restrictions leads to the acceptance

of the equality of all the Bj'

]
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Table 2

28LS Estimates of Model (4.3) with Import Variable

Gross Rate of Return

".1'.1<+<+1+

Variables
Constant : - .1W16
, (.0225)
rit - 1) -2.0345
{.3468)
x (t) 3.7347
(.3205)
x2(t) 3.734T
(.3205)
x3(t) 3.7347
(.3205)
x) () 3.7347
(.3205)
u(t) : ¢
' (.0975)
WW1 .1h2h
(.0205)
WW2 .0105
(.0126)
dl -.0115
(.0266)
d2 _ -.0059
(.0236) .
Test of.Restriptions
value for »Bl‘= B, .276k
value for B8, = 83 .1348
value for '83 = Bh 4832
value for Bl = 82 = 83 = Bh T .1031
against no restrictions
Estimated Model Parameters
r¥ .059
a ‘ 2.03k4k5
B | 3.7347

Mean Square Error _.00053
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L.c Estimation ITII: The Lag Structure and Serial Correlation

The "profit gap" in equation (3.11) is defined by [r#-r(t-1)].
If firms take longer than 1 period to establish what the profit rate
is we may replace r(t - 1) by an expression rc(t - 1) defined by
J

(L) r(t-1)= Yv

r(t -1-3) .
c 3=1j .

Thé need for a longer lag structure may also arise from the time it
takes to establish a correlated price strategy. However the results in
Table 3 which give the estimates for J=2 suggest that a longer lag
is not needed.
We have also tested a Koyck type_distributed lag in which Yj = Aj,
0 <A <1 The-rgsults were inconsistent and unsatisfactory convineing
us to reject the possibility of J = +w;
The fact that thé profit-lag is short suggests that firms
establish their pricing strategies rather quickly. This conclusion
is particularly interesting in viewkof the long duration of an infla-
tionary process. The conclusion of short rather than long profit lags
raises the possibility of no lag at all suggestiﬁg to define the
profit gap by the expression [r* - r(t)]. We have rejected this
formulation as inappropriate for our theory and the reason is now given.
In order to think of the profit gap as causing a formation of
a price adjusting correlated strategy there ﬁust be a time lag between

the observations made on the profit rate and the actual price adjustment.
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Table 3

2SLS EStimates of Model (4.3) with Longer Lag Structure

Gross Rate of Return

Variables 2 Lag Model

Constant » .1ko1
iy | (.0230)
r(t - 1) _ -1.602k
- (.6230)
r(t - 2) - =.h133
(.4727)
(t) 3.7585
1 . (.3294)
x,(t) 3.7585
(.3294)
xé(t) 3.7585
(.329L4)
x, (t) 3.7585
(-329L4)
u(t) -.4306 -
_ (.1033)
WW1 ' .1333
(.0238)
W2 - .0067
’ (.0135)
‘ -.0110
dl (.0239)
d2 : -.0053
(.0239)
Test of Restrictions
t value for Bl = 82 .007T -
t wvalue for 82 = 83 .05L46
t wvalue for 83 = B), _ .17k0
= = = . . 2
F value for Bl 82 83 BLL ‘ 0272
against no restrictions
Estimated Model Parameters ; .
r* (with u* = .05) .059
@ 2.0157
8 3.7585

Mean Square Error .00054
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This time lag measures the rate at which information flows among firms
‘and decisions are made. GCiven the fact that it takes firms a signifi-
cant amount of time to discover their own p?ofit rate and even longer
to establish the profit rates of their competitors it is clear that
some time lag must be allowed and in the context of our theory the
profit rate Qf a»firm and its price adjustment sfrategy cannot possibly
be assumed to be simultaneously determined. What may cause a problem
is the annual structure of our data and the possibility that the time
lag is less than one year. If one goés to the other extreme and assumes
no time lag, then, holding all other variables constant, the definition
of r{t) in (3.2a) or (4.2) establishes in the annual data‘used here
an accounting identity between r(t) and p(t). With this, no
causal relationship between them would make any sense. Inspite of our:
-own reasons to reject the no lag model the interested reader may find
in Table 4 the results for the simultaneous equations estimates of
model (L4.3) with no lag. However, the main objective of Table L is
to present the results of reestimating model (4.3) with a correction
for serial correlation. The procedure adopted here is based on Fair
[1970] (Section 3).

As Table b4 shows, the results for the one year lag model with
full correction for serial correlation are very similar to the results

in Table 2.
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Table L

2SLS Estimates for Model (L4.3) with Import Variable

Gross Rate of Return, Correction for Serial Correlation

Variables One Year lag
Constant .138L
, (.0231)

r(t)

r(t - 1) ' -1.9412
: (.356L)
(t) 3.5929
e (.2843)
x2(t) 3.5929
(.2843)
x3(t) 3.5929
. (.2843)
x, (t) 3.5929
(.2843)
u(t) -.4518
: (.1016)
WWl .1269
(.0193)
WW2 .0092
, (.0138)
' , ~.0127
1 C (.0233)
d, -.0007
| (.0208)
p-Autoregressive parameter -.2396
(.1223)

Estimated Model Parameters

r* (with u¥* = .05) ,060
a 1.9412
8 3.5929 .

Mean Square Error .000LL2

No Lag
-.0042
(.ok75)

.3886
(.7201)

3.5508
(.3557)

3.5508
{.3557)

3.5508
(.3557)

3.5508
(.3557)

-.1262
(.181k4)

L0687
(.0318)

-.0089
(.020L)

—-.0L23
(.0267)

.0110
(.02k2)

 _.3902

(.1160)

027
-.3886
3.5508

.000658
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5. Implications of the Empirical Results

This section will draw a few of the immediate implications of our
results. Deeper analysis relating to a general equilibrium model of

the U.S. economy will be postponed to another paper.

5.a The Trade-0ff between Inflation and Profitability

The stochastic form of (4.3) can be written in the following way:

(5.1) RUL=RUEZL) _ olre - p(e 1))+ BLER(R() - R(t - 1)1+ YIu(t) - u¥]

+ 1 + + L+ + .
Y Wl + Y w2 Y3dl ¥4, e(t)

In order to isolate the effect of the "profit gap" [r* - r(t ~ 1)]

in relation to e€(t) we can define the "adjusted rate of inflation" as

p(t) -p(t —1)'
p(t -1)

(5.2) w(t) - B[Ep(R(t) ~R(t - 1)] - v[u(t) -u¥*] -y wwl

= YoWW2 - y3dl-yhd2

afr* - r(t - 1)) + e(t) .

Thus ¢(t) is the inflation rate corrected for all the variables except
for the profit gap. N;w given the estimates.of ¥, &; é, ?, ;1’ ;é, ;3
and §h we calculate @(t)--the estimated value of y(t) and plot

it against r(t - 1). Using the equation (4.3) with imports, Diagram U
presents the scatter for the gross rate of return equation. The scales
of @(t) and r(t - 1) are the same so that the slope of the scatter

is the actual slope measured by a. One notes that the negative

slope is distinct and even the extreme points fit the slope well.
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Clearly every percentage point change in the profit gap causes a
2.0345 percentage point change in the inflation rate which is measured
by the GNP deflator. This is a large effect and a major trade off

indeed.

5.b The Rate of Basic Inflation

Let us disregard, for the moment, the variablesv wwl, ww2, d1

and 42 and write the estimated model in the following way:

—

(5.1) %%‘ = 2.0345[r*-r(t -1)]+3.7347[Ep(R(t)) - R(t -1)1- .hh.6’([u(t) -u*]

Then one can see that the implied relationship between r* and u¥

is illustrated in the following table:

u* r*

0.00 .0690
.01 .0668
.02 .0646
.03 L0624
ok .0602
.05 .0580
.06 .0558

keep in mind that u¥* is important to our model ohly to the extent
that it is a proxy for the condition of no excess demands. If we could
observe excess demands directly, we would have estimated the model with
this variable and would have derived the target profit rate from it

as proposed above in (5.1).
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The key explanatory variable in our theory is the "basic inflation"

rate defined in (3.16) and is estimated to be
b(t) = 1416 - 2.0345 r(t -1) - .bh6Tu(t) .

In practice it is this variable which is the focus of this research
since it measures the basic inflationary pressures which are present
even without the feedback of the cost-price spiral. To understand
this point note aéain that in this paper we are not attempting to
explain what pushes up wages and other cost. . What we have established
is that even if we take the cost increases as given, there are basic
inflationary forces at work even if costsdo not rise. Since the "basic
inflation" measures these forces it has the character of being a cause
for inflation. To'indicaté the relative importance of the "basiec
inflation" as an explanatory factor of total inflation let us calculate

it for recent years:

Year ~ Inflation Basic _ Basic Inflation as a

Rate Inflation Fraction of Total
1967 2.9% -2% -6%
1968 4.5 T 16
1969 5.0 1.6 32
1970 5.4 2.0 37
1971 5.1 2.4 42
1972 h.1 1.7 b1
1973 5.9 2.0 34

197k 9.7 1.5 15
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S.c The Adjustment Rates

Since both [r* - r(t - 1)] and [Ep(R(t)) - R(t - 1)] measure
profitability gaps (in percentages) one would expect « and B to
be similar in magnitude. It is an interesting fact that our
estimate of o« ié about 2 while the estimate for B 1is about 3.T.
This result means that a change in the profit rate due to changes in
vcurrent cost inducés a response which is almost twice as fast as the
response to an accumulation of factors (some random) which resulted in
inequality between r* and r(t - 1). Putting this same thing differently

there is a significant difference between adjusting prices in response

to changes in cost which provide an observed signal to all, and adjusting
prices in reséoﬁsé to an accumulation ofbfaéfors which crééte a
profitability gap. In view of the deliéate process of forming a
priciﬁg strategy this result is not totally surprising.

The basic exﬁlanation to the phenomenon at hand is related to
the way information is passed among the participants in the market and to
the way it is being perceived. Rising cost 1s a very simple and uniform
signal which is clearly seen and understood by all and would thus generate
a uniform response regardless whether r#¥ > r(t) or r¥ <r(t). On
the other hand the existence of é profit gap will induce a more subtle
and complex process and there are three main reasons why the estimated
¢ may be smaller than f:

(i) it takes time for information to pass and to have all the

participants agree to adhere to a price adjustment strategy.



-52-

During such a transition period there will be no observed
response to a profitability gap
(ii) since the process involves some uncertainties, even after

the adoption of a.price adjustment strategy the tendency
would be to move slowly and to check that all are following
the strategy. If prices are raised too fast some participants
may be‘reluctant to follow due to the risk involved

(iii) +the estimated coefficient & represents average responses
when r* > r(t) and r¥* < r(t). It is possible that when
r(t) > r* the response tends to be slower than when r¥ > r(t)

in which case the mean can be smaller than B.

5.4 Classification of Inflations

Although we have made little use of the distinction between cost-
push and demand-pull inflations we do think that periods of rapid price
changes can be classified into different categories. However, in ﬁsing
our model for that purpose we have a slight terminological problem since
both the profit gap [r* - r(t - 1)] and the expected gap [EP(R(fc)) -
R(t - 1)] are influenced by‘cost. For this reason we shall not use the
terminology of "cost-push" inflation.

We suggest that an interesting cléssification of inflations can
be made by comparing the contribution of demand, measured by the rate of
unemployment, with the contributions of the profit gap [r* - r(t - 1)]
to the inflation rate. If an inflation or a deflation is dominated by
demand. we say that it is "demand induced" and if it is dominated by

the profit gap we say that it is "profitability induced.”
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To do this define

¢p(t) 2.0345[r* - r(t - 1)] with r¥ .0579

AL6T{u* - u(t)]  with u¥* = .05 .

°d(t)

Here Qp(t) measures the inflationary pressures due to profitability
and- Qd(t) measures the pressures due to demand. On this basis we

suggest the following classification:

(i) Demand Induced Inflation: if ¢d(t) > ¢p(t), @d(t) >0 and

5(t)/p(t) > 0

(ii) Demand Induced Deflation: if ¢d(t) < ¢p(t), @d(t) < 0 and

p(t)/p(t) <0

(1iii) Profitability Induced Inflation: if ¢p(t) > ¢d(t), ¢p(t) >0

and p(t)/p(t) > 0

o

(iv) Profitability Induced Deflation: if ¢p(t) < Qd(t),i¢p(t) <

and p(t)/p(t) < O.

If an inflationary period does not satisfy any of the above we
shall call it "ambiguous." On the other hand if @d(t) and Qp(t)
have the same sign but are within .5 of each other we shall classify.such
a period as "both" because the classification depends upon the selection
of the unemployment rate u¥* and we certainly regard the selection of
u¥ = .05 as arbitrary.

In the analysis below we consider all years during 1909-197h4 in
which ﬁ(t)/p(t) exceeded 3% in absolute value. The tables record the

values of @p(t), Qd(t) and the implied classification.
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Period 1: 1909-1929

Year p(t)/p(t) @d(t) @p(t) Classification of Price Changes
.1912 3.9% +.18 +.85 Profitability induced
1915 3.2 -1.58 +2.%0 Profitability induced
1916 12.8 -.05 -.37 Ambiguous

1917 23.2 +.18 -3.72 Demand induced

1918 16.5 +1.62 -8.09 ' Demand induced

1919 2.5 +1.62 . -8.16 Demand induced

1920 13.9 -.09 -4.o1 ~ Ambiguous

1921 -14.8 © =302 -.31 Demand induced

1922 -5.5 7T +1.75 Demand induced

1923 2.8 41,17 +2.34 . Profitability induced

We may note that the period 1917-1922 appears to have very irregular
variatibns in the price level and in the estimated model (4.3) the dummy
variable for the first world war is significant with a coefficient of
11.8%. Thus a good part of the inflation in this period seems to be

explained by the special circumstances of the war econony .

Period 2: 1929-1940

Year - ﬁ(t)/p(t) Qd(t) ‘ ¢p(t -1) Classification of Price Changes
1930 -2.6% -1.67 -.59 Demand induced

1931 -9.1 L6k 1.08 Demand induced

1932 =10.3 -7.88 2.95 Demand induced

1933 -2.2 -7.02 6.27 Demand induced

193k 7.4 -4.95 6.78 Profitability induced

1935 -9 -1k 5.21 Profitability induced

1936 .2 -2.21 3.97 | Profitability induced

1937 4.2 -1.85 3.07 Profitability induced

1938 -.1 ' -3.38 3.01 Demand induced
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Thié period is interesting in the fact that during 1930-1938 demand
forces appear to exert pressures on price declines while profitability
was exerting pressures on prices to rise. The outcome appears to be
divided: the early period (1930-1933) exhibits the domination of demand
factors while thellater period shows the domination of profitability
factors. This period provides unusual demonstration of the key element
of éur theory: inspite of a 16% unemployment rate in 1934 inflation
was proceeding at an annual rate of 7.4% (1) and the low profitability

of that era is the important factor in explaining it.

Period 3: 19h1-1§67
During this period the effects of pricercontrols during the war
and the effects of removing the controls in 19h6;h7——a11 cause a slight
distortion; the high inflation rate in 1946-4T is a bit abnormai and is

mostly explained by the rapid rise in wages immediately after the war

Year p(t)/p(t) -Qd(t) gp(t) Classification of Price Changes
1941 T.5% -.h5 +2.40 . Profitability induced
1942 12.3 +.86 1.95 Profitability induced
1943 7.0 +1.4Y4 -.39 Demand induced

19kl 2.6 +1.71 -2.LhY Demand induced

1945 2.6 +1.k40 ~4.52 Demand induced

1946 1.7 - +.50 -3.50 Demand induced

1947 12.8 +.50 +1.20 Profitability induced
1948 6.9 +.54 +1.79 Profitability induced
1951 6.8 +.77 +1.24 Both

1956 3.1 +.hi +.77 Both

1957 3.4 +.32 -.1h3 Demand induced
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Period L: 1968-197h

Year p(t)/plt) @d(t) ¢p<t) Classification of Price Changes
1968 Lh.5% _ +.63 +.08 Demand induced

1969 5.0 +.68 +.85 Both

1970 5.4 +.05 +1.79 Profitability induced

1971 . 5.1 - +2.34 Profitability induced

1972 Lh.1 ' -.27T +1.89 Profitability induced

1973 5.9 +.05 +1.73. Profitability induced

1974 9.7. ~27  +1.69 Profitability induced

The most distinct feature of the 1966-19Thk period is the sharp decline
of the profit rate from the peak of 6.2% in 1966 to 4.5% in 197h.
Our model suggests that by 1970 the rate of price increase switched

from being demand induced to being profitability induced.

5.6 The Anatomy of Inflation 1971-19TT

We now use model (4.3) to predict the inflation rates for the
period 1975-1977. Since we do not have updated information for all the
independent variables used in the first stage, we shall uée in the
predictions below the actual values of the variables on the right hand
side of (4.3). 1In order to aid the comparability of the results we
also present the corresponding values for the period 1971-197h4 the data
for which was used in the estimation.

Table 5 presents the results. One may note that apart from
1974-1975 the prediction error is not large. The negative error in
197h resulted from the faét that the model responded to the large

cost increases in 1974 faster than thg econony . Thus it took the
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Table 5
Analysis of Inflation 1971-1977
1971 1972} 1973 197h 1975 1976 1977
Actual A o ﬂ A
Inflation Rate 5.10% |4.14% | 5.80% | 9.69% | 9.62% | 5.27% 5.56%
Predicted
Inflation Rate 4.46 |5.02 |5.86 [11.68 | T.10 k.52 5.63
Decomposition
of Prediction .
Due to the Profit Gap |2.47% |2.04% | 1.87% | 1.92% 2.61% | 2.05% | 1.91%
Due to demand -.40 | -.27 | -.05 -.27 |-1.56 |[-l1l.21 -.89
Expected Increased 2.32 {3.10 | 3.29 | 7.76 5.68 3.71 k.27
Gap due to Domestic
Cost
Expected Increase Gap .06 .1k .65 | 2.27 .37 | -.0b .3b
due to Import Cost
Error = Actual .64 | -.88 | -.06 |-1.72 2.52 .75 -.07
- Predicted :

economy an extra year to absorb the extra-ordinarily high rate of

10.7% wage increase and 50.4% increase in the unit price of imports.

Due to this temporary adjustment period the model prediction is above

the actual rate in 1974 and below the actual rate in 1975.

The analysis shows that the profit gap has accounted consistently

for some 2-2.5 percentage points of the inflation rate during this period.

The effect of demand has been more volatile and so has been the cost

components. Tt is perhaps worth indicating that the 2.27% contributions
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of imports in 1974 should be understood to méan that the rise of import
_cost, in causing a potential decline in the profit rate has induced a
price increase in-the domestic value added of GNP due simply to the sub-
stitutability between imported and domestic commodities. This should not
be confused with the direct increase in the price level due to the direct
increase in the imported component of the price index resulting from
the rise of import prices. Such a component does not exist in the
GNP deflator and is excluded from analysis heré.

Using our earlier classification, the inflation of 19T71-1977
would certainly be viewed as profitability induced. Clearly the com-
ponent which we called "basic inflation" has contributed significantly

during this period as the following shows:

Basic Inflation as

Year Basiec Inflation a Fraction of the Total
1971 ' 2.07% 419

1972 177 43

1973 ' 1.82 32

1974 1.65 } 17

1975 1.05 11

1976 .8h 16

1977 1.02 18

What is interesting here is that the fraction of basic inflation in the
total falls from 1971 to 1975 and then rises again. This is partly
caused by the recorded unemployment rate which has undergone structural

changes due to the labor supply of women and teen-agers. This factor
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really causes a distortion of the explanatory power of unemployment‘to
inflation. However the observed pattern may also suggest that once
the inflationary process starts it tends to become dominated by the’
feedback component. We nbte that by 1975 the basic inflation compdnent |
has declined to 11% of the total and one might suggest that the rise
of this component after 1975 would represent a resurgence of inflationary
forces beyond 197T.

Clearly these are only conjectures which need much further study
and whose investigation will require a general equilibrium settihg.
We expect to complete this work later on.

Finally let us consider the evolution, in the 1970's, of the

profit and unemployment rates:

Profit Rate | Unemployment Rate
1971 L.86% 5.9%
1972 ' L.oh - 5.6
1973 k.92 4.9
1974 L4.58 5.6
1975 4.85 8.5
1976 h.92 7.7

Comparing these figures to those in Diagram 1 it should be clear that
the profit rate in the 1970's has been abnormally low. With this rate
around 4.9% and the unemployment rate in 1978-1979 going down to the
5.8% range, the rate of inflation due to low profitability remains

around 2.03% which constitutes some 40% of total domestic value added

inflation in the 1970's excluding the extraordinary years of 1974-1975.
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This means that as long as the profit rate remains abnormally low the
basic inflationary pressures will persist and be intensified by a

public policy to expand demand in order to lower the unemployment

rate. The converse of this observation is equally élear: any public
policy aiming to reduce inflation will not be sugcessful unless it

is also directed towards raising the profit rate 6n private capitdl.

For this same reason no compulsory price control program can reduée
inflation if it prevents the profit rate from rising. We expect to study
other policy implications of this theory after a further study of the

"reedback inflation" mentioned earlier.



61~

Appendix

(I) The key variables of this study will be listed below and a brief
reference to the data sources will be made.

¥(t): Real GNP: for 1909-1928; The Economic Almanac, the Conference

Board 1960.

for 1929—1972; National Income and Produét Accounts.

of the United States 1929-1974, B.E.A., 1975

for 1973-1977; The Economic Report of the President, !1978.

P(t): the GN Deflator: for 1909-1928; Long Term Economic Growth, Census

Bureau, 1965, series B62.

for 1929—19h5; Long Term Economic Growth, Census

Bureau, 1965, series B63.

for 1946-1972; Economic Report of the President,

1976.

for 1973-1977; Economic Report of the President,

1978.

W(t)L(t): Labor Income Before Taxes was calculated by adding total

~ compensation to employees and the imputed labor component of
self employed.
For the direct compensation
1909-1928; D. Creamer [1956], Table Al, page 116.

1929-1972; National Income and Product Accounts of the United

States 1929-197h, B.E.A. 1975.

1972 ; Survey of Current Business, July 1977.

197)4_1977; ] " " . J'llly 1978.
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For the Self Employed Component we imputed the mean rate of
compensation for the employed. The data for the number of self B
employed was obtained from |

1909-1928; D. Creamer [1956], Table B1-B, pp. 131-132.

1929—1965; National Income and Product Accounts of the United

States 1929-1965, OBE, 1966.

1966-1973; Survey of Current Business, July 1970, 1976.
1974-1977; our calculations. Data available on requesf.

L{t): Total Labor Employed. Total number of persons engaged in

production multiplied by the number of weekly hours.

For the number of persons engaged use exactly the same sources
as provided above. For the weekly rate of hours worked an
analytical procedure was devised which integrated the following
sources:

1909-1953; long Term Economic Growth, 1965, Series B6.

1951‘__1965 ; 7" ” " " ” ” BY-

1966-197h; BLS, Earnings and Employment in the U.S. 1969-1975.

1975-1977; Monthly Labor Review, B.L.S., Department of Labor,

October 1978.

U(t): Unemployment Rate:

1909-1930; Historical Statistics of the U.S.,Census Bureau, 1976.

1931-1943; Darby, M. [1976].

1944-1970; Historical Statistics of the U.S., Census Bureau, 1976.

1971-1974; The Economic Report of the President, 1976.

1975-1977; B.L.S.,Monthly Labor Review, October 1978.




Ek(t)K(t), K(t): The Nominal and Real Capital Stock. An analytical

procedure was applied to synthesize information from the
following sources:
Goldsmith, R. [1975]

Survey of Current Business: December 1972, April 1976,

September 1978

Economic Report of the President, 1978

Tice, H. S. [1967]
Kendrick, J. W. [1976]

Construction Review, Department of Commerce, November 1978

The final data appears at the end of this appendix.

Br (t)Im(t): Nominal Value of Imports

1T

1909-1970: Historical Statistics of the U.S., 1976, Series U219.

1971-1977; Economic Report of the President, 1978.

(t): Index of Import Prices

B{m
1909-1970; Historical Statistics of the U.S. 1976.

1971~1977; Survey of Current Business, various issues.

7(t): The Average Tak Rate. This variable measures the ratio of
total taxes paid by all economic agents to GNP. Due to the
complexity of all the sources used for the different taxes a
detail description all these public sources will be omitted.

The actual data used will appear below.

(II) The Independent Variables Used in the First Stage

(1) % of U.S. population under 18 years of age

(2) % of labor force unionized
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(3) Length of time since the bottom of previous recession
(4) % change in import prices
(5) Educational attainment: mean number of yearé completed,
Males 25-64
(6) Value of imports
(7) The capital labor ratio
(8) The participation rate
(9) The mean number of weekly hours of work
(10) Real per—capita>wealth (including the government debt held by
by the public) |
(11) Time
(12) % of the population residing in cities with 100,000 or more
(13) A variable measuring the distribution of weélth
(14) The other exogenous variables appearing in equation (4.3) in

the text.

(III) Special Data Tables

As noted above some variables were either constructed by us or
significant anaiytical work was performed in thelr construction. These

we provide directly
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K(ﬁ)

Year Pk(t)K(t) r(t) T(t)
The Gross Real The Gross The Gross The Mean
Capital Stock . Rate of Tax Rate

cqq s Nominal
$ Billions ‘Capital Return on. Oout of
1972 Prices Stock Capital GNP
1909 1187.75 141.94 0.0710311 T 0.052973
1910 1219.58 147.81 0.0633981 0056685
1911 1245,54 155.14 0.0537199 0.059459
1512 1270.44 162.38 0.0526748 0.059643
1913 12956.88 170.24 0.0513352 00358094
1914 1319.89 174 .37 0.0469728 0.063070
1915 1343.47 190.95 0.0596630 0.061484
1916 1361.75 222.61 0.0762416 0.066206
1917 1382.74 283.51 00976610 0.091682
1913 1397.38 355.09 0.0980349 0094839
1919 1421 .23 406 .96 0.0776073 0.086652
1920 1448,58 442,12 00593931 0.,074657
1921 1463.08 377 .25 0.0492788 0083927
1922 1492 .85 351 .03 0.0464258 0.09%2360
1923 1542.89 381.22 0.0574246 0.084320
1924 1590.92 395 .43 0.054858¢% G«086709
1925 1660.08 411.07 0.0557538 0.0%0500
1926 1726.37 422,51 0.0603845 0090329
1927 1783.18 433,92 0.0550969 0096469
1928 1833.06 450.14 0.0528220 0.102668
1929 1879 .48 456.81! 0.0607732 Oel24581
1930 1879.39 426450 0.0526321 0.113692
1931 1862.44 374.04 0.,0433573 0120503
1932 1821.98 333.36 0.0270927 0.1490064
1933 1794.73 342,02 0.0246344 0.162242
1334 1775.53 352,51 0.0323265 0.153480
1935 1764 .50 358,433 0.0383520 0149769
1935 1765.64 38l1.76 0.0428392 0+.154545
1937 177506 401 .85 0.0430776 0167913
19338 1764 .39 400.10 0.0413190 0170299
1939 1763.56 408,19 0.0436655 0.161091
1940 1782 .92 434 ,40 0.05861260 0.171%9%0
1941 1811.18 484,20 0.0483211 0.200003
1942 1813 .31 524 4,35 0.0597262 042020695
1943 1798 .82 553.31 0.0698775 0246753
1944 1784467 579.15 0.0801124 0.230465
1945 1769.56 618.98 0.0750518 0.236477
1940 1810.24 732.94 0.0520068 0.236560
1947 1842,21 852 .99 0.0490589 0244207
1948 1893.78 918.58 0.0553948 0.2266068
1349 1631.55 946.74 0.0540054 0.216028
1950 2004 .95 1050.71 0.0517555 0.239086
1951 2075435 1156.19 0.0541792 0257153
1952 2131 .88 1208.44 0.0522255 0.259335
1953 2187435 1252.40 0.0505079 0258083
1954 2241,78 1301.30 0.0520941 0.244378
1959 2321.83 1397.02 - 0.0541358 0.251585
1936 2393.17 1503445 0.0600305 0.256932
1957 2459,03 1591.79 0.0498152 0.258650
1253 2509.87 1670.60 0.0505429 0.251102
1359 2587490 1756 .88 0.0509120 0263504
1450 2652,.81 1820.70 0.0488845 0272652
Lot 2708.55 1874.60 0.0503416 0.271169
1762 2783475 1945,64 0.0547267 V6272133
163 2863.02 2028,.,30 0.0550507 0.27894a2
1o s - 2950 .57 2122.,02 0.0563336 0.268425
1 200 3053.87 2242.06 0.0593158 0.2664v0
1955 3162.14 2334 .34 0.0615656 Ve27H228
TN 4 325935 2576 .96 0.0583378 Ue2804815
1908 3264482 2851.16 0.0537171 06297212
Ll 909 2480.74 3145.51 0.0491173 Ve309963
1370 3579,.82 3383.38 00864400 06299470
1971 366024.60 3631.¢€5 0.048S60S 0294324
1972 3817.06 3984 .96 0.0493918 U.303512
1473 3565.58 4537.25 0.0491%36 0305132
Lavh 4079442 5037 .71 0.0457511 0e318500
L47> 4108.63 5648.19 0.0485139 0.298982
19270 4195,73 6275448 0.0492248 0.307388
1277 4301 .83 6994 .20 0.0487531 04311566
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Footnotes

We are using the example of Perry [1966] equétions (5.2)-(5.3).
More accurately Perry identifies p(t) with the consumer price
index pc(t) and writes his price subsystem as follows:

(5.2) ') =b_+Db p(t - 1) +.b. () B (6)
P L) 0 Iome 1y 2pS(e)  3pT(a)

(5.3) B() gy g wlt) g e (), g (Qlt)y dyA(——Q(t))

m 0 1wit 2 K(t K(t
P (t) W( ) pr(t) 3 ( ) ( )
where

pm(t) = price of manufactured goods at t

p>(t) = price of services at t

pf(t) = price of raw foods at t

pr(t) = price of raw materials at t

gi&l' = ind f it tilizati t 1

Kt) - index of capacity utilization a .

This is also the point made by Samuelson-Solow [1960].

This same fact is true in & general competitive economy with a
continuum of agents who are small, but with a finite number of firms.

Clearly the most impbrtant punishment is the withdrawal of the
gain once it has been attained. Here we mean punishment above
and beyond that.

The distinction between r and R will be clarified later. Here
r is defined as the after tax aggregate profits divided by the
nominal value of the aggregate capital stock.

Clearly for all prices below p¥(t) the demand elasticity is
less than 1.

It is significant in the 'net" equation 2.
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