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ABSTRACT

Two alternative corporate behavioral principles and their macroeconomic
consequences are analyzed and compared in a Keynesian framework. The two
principles are the traditional profit maximization (PM) and what I call
the layoff minimization (LM) in which the firm minimizes the amount of
labor to be laid off subject to the nonnegative profit condition and, only
to the extent that no layoff is needed, it pursues maximal profits. For
an economy in which all the firms are monopolistic and identical except
for the position of the demand curve (i.e., the size of the market), the
macroeconomic equilibrium is investigated assuming constant saving ratios
for wage income (cl) and for profits (cﬂ) and autonomous non-consumption
expenditures. Some of the results are: (1) the total output in recession

is larger in LM (unless ¢, = cﬁ) implying a smaller fluctuation of natiomal

L
product, (2) the total employment in recession is larger in LM implying a
smaller unemployment, (3) the general price level measured in wage units
does not decrease in recession in PM but does decrease in LM implying a
larger purchasing power of the wage, and (4) the total profits in recession
are smaller in LM if e, < 1, but are the same if ¢y = 1, in which case the
wage income is larger and the profits are not smaller in LM suggesting its
Pareto superiority over PM. The results of the empirical analysis for five

OECD countries are generally favorable to LM (particularly for Japan and

France), whereas PM may be applicable in the United States only.



1. Introduction

This paper purports to analyze two alternative corporate behavioral
principles to be taken during a recession and compare their macroeconomic
consequences in a Keynesian framework. The two principles are the
traditional profit maximization and what I call here the layoff minimization.

Consider a firm initially employing the profit-maximizing number of
workers. Suppose that the demand then decreases by one percent. If
production coefficients are fixed, profit maximization should imply
labor input to be reduced by one percent at once. The employment reduction
will be even more if labor is substitutable with capital the amount of
which is fixed in the short run or if labor is subject to diminishing
marginal product. However, the fact contradicts this prediection in
nearly every country. Employment is observed to decrease proportionally
less than ocutput in recession and the estimated elasticity of employment
with respect to output has been less than unity (see Sections 2 and 9).

Iwe explanations -- not mutually contradictory -- may be made to
this phenomenon. The first emphasizes the fact that labor is quasi-fixed
due to the skills and experiences 1t embodies (01, 1962), thus arguing
that retaining seemingly superfluous workers may actually maximize the
long-run profit. The other maintains that in the present-day corporate
management is reflected the desire of employees even at some cost to
the shareholders (Aoki, 1983; Odagiri, 1982) and that the greatest
concern to the employees is the continuity of employment. Whichever the
cause, an important point is that an inquiry of macroeconomic equilibrium
in business cycle is misleading if short-run profit maximization is

postulated,



I would like to propose in this paper to analyze the behavior of the
firm in terms of layoff minimization (hereafter LM) in place of the
traditional profit maximization (hereafter PM). Under IM the firm is
supposed to minimize the number of workers to be laid offl subject to the
requirement that the profit be nonnegative, and only to the extent that
profit maximization does not require layoff the firm maximizes the profit.
This hypothesis leads the firm to behave differently from PM in terms of
not only labor employment but also output and price in an assumed monopolistic
market. Consequently, given an exogenous shift in demand, namely, a reduction
in autonomous expenditures, the short-run Keynesian equilibrium results in
different aggregate output and price as well as employment between the LM
economy in which all the firms minimize layoff in the above-mentioned
sense and the PM economy in which all the firms maximize profits.

The detail of the model will be presented in Section 3. With this
model we can ask several questions which, despite their importance, have
not been examined before. For instance, given a downward pressure in
demand, is unemployment indeed smaller in the general equilibrium of an
LM economy? Does LM serve as a macroeconomic stabilizer by reducing the
GNP fluctuation? Is there a case of LM being Pareto superior to PM in
the sense that under IM relatively to PM both workers and capitalists are
compensated with at least the same income and one of them, with a larger
one? The answérs to these questions will be given in Section 6 but they
turn out to be all affirmative. Thus implied is a possibility that the
profit maximization behavior is socially inferior to the layoff minimization
behavior in nearly every respect. Contrary to the conventional wisdom,
therefore, a case may be made in support of a policy measure to encourage

the deviation of corporate management from PM to LM.



The analysis here is admittedly simplistic; for instance, the macro-
economic analysis is confined to the short-run aspect treating investment
as exogenously given, and financial markets are ignored.” Nevertheless,
it is hoped to throw a new light into the relation between corporate
behavior and macro equilibrium in a business c¢ycle. Furthermore, it can
contribute to international comparison of macroeconomic performance. Thus
the fact that the Japanese firms behave more in line with IM than the
American counterparts might explain the difference in the macroeconomic
performance of the two countries.

The péper is organized as follows. Section 2 gives a preliminary
discussion of such Japan-U.S5. differences and the discussion of how the
behavior of real corporations deviate from what the short-run profit
maximization would predict. The theoretical analysis is in Sections 3 to 8,
where Section 3 explains the model, Section 4 discusses the macroeconomic
equilibrium under PM, Section 5 defines the layoff minimization behavior of
the firm, Section 6 analyzes the macro equilibrium under LM and compares
it to that under PM, Section 7 summarizes the theoretical findings and
discusses their implications, and Section 8 considers the consequence of
labor productivity increase. Finally, Section 9 is devoted to the
empirical analysis where the macro data of five OECD countries -~ the
United States, Japan, West Germany, France and the United Kingdom --
are examined to investigate the relevance of the implications of the LM
hypothesis as opposed to those of the PM hypothesis, and to find out

the differences across these countries,



2. The Infrequency of Job Termination in Japan and Other Countries

"At whatever level of organization in the Japanese factory, the worker
commits himself on entrance to the company for the rest of his working
career. The company will not discharge him even temporarily except in
the most extreme circumstances. He will not quit the company for
industrial employment elsewhere,"

When Abegglen (1973, p.62) noted this behavior of the Japanese
factory by the term "lifetime commitment,"2 he knew he exaggarated the
strength of the "commitment.'" He thus warned that "the difference
between the [Japanese system and the American system] is not, of course,
absolute, but one of degree. Reluctance on the part of the worker to
quit and on the part of the firm to fire him are constanct factors in
the American relationship; the Japanese firm will discharge employees, and
employees do occasiocnally quit.” Nonetheless, he believed that "the
magnitude of the difference is very great."

Great or not, hardly anyone will deny that such difference in fact
exists. That is, in Japan, "employment security has been more important
than mere improvements in wages and hours., It is true that Japan is an
industrial society in which the dismissal of workers is the hardest
decision that management must face" (Shirai and Shimada, 1978, p.260).
Thus the management in the Japanese firms tend to avoid layoff and
retain the employees even at the risk of profitability loss. Such
behavior is certainly different from that presumed in the profit maximization
hypothesis and implies the inflexibility of employment level to downward
as well as the asymmetry of employment behavior between an expansionary

phase and a contractionary phase of a business cycle.



This practice of minimizing discharge or layoff in the Japanese firm
may have a root in history, society and ethics in
Japan as argued by Abegglen (1973) and Morishima (1982); however, more recent
thinking stresses the role of spefic skills and experiences embodied in
the company employees and argues for the rationality of employing these
workers through their lifetime career (Hashimoto, 1979; Odagiri, 1984),
where rationality need not be identical with maximizing the company
owners' wealth when the employees possess those skills indispensable to
the company and the managers are those internally promoted with little
ownership of the firm.

With this view it is no wonder that lifetime commitment or lifetime
employment is by no means absent in countries other than Japan. In fact,
the proportion of the workers holdiﬁg jobs which would last twenty years
or more was estimated to be about 28 percent in the United States by
Hall (1982)3 and 44 percent in Great Britain by Main (1982), revealing
"stable, near-lifetime employment to an important fraction of the labor
force" (Hall, 1982, p.716) in these countries. Recent management
literature such as Ouchi (1981) provides a similar observation. In
investigating the management of many of the excellently-managed American
companies and calling them Type Z companies, he found a number of
similarities with the Japanese management. In particular, "Type Z companies
tend to have long-term employment, often for a lifetime, although the
lifetime relationship is not formally stated. The long-term relationship
often stems from the intricate nature of the business; commonly, it
requires lots of learning-by-doing. Companies, therefore, want to
retain employees, having invested in their training to perform well in
that one unique setting. Employees tend to stay with the company, since
many of their skills are specific to that one firm with the result that

they could not readily find equally remunerative nor challenging work



elsewhere'" (Ouchi, 1981, p.71). All these suggest that the Japanese firms
are not alone in providing the employees a stable long-term employment and
resisting dismissal under recession in such fashion that cannot be explained
by the traditional (short-run) profit maximization hypothesis, though it
may still be dubious if such practice is as much a norm in other economies
as in Japan.

To this discussion is added two qualifications. First, however
prevalent lifetime employment may be among large Japanese firms, it is
not as prevalent among smaller firms. Galenson (1976, p.61l5) estimated
that "it is primarily in the ... 28 percent of all male employees that
permanency of employment would be the rule." Dore (1973, p.305) estimated
that "at least ten million workers —- half of the total number of employees
or about one-third of all those gainfully occupied in the Japanese economy --
are involved in a full version of 'the [Japanese employment] system'."
A point that needs to be stressed, however, is that "this ... 1z the elite
ten million. It includes almost all of Japan's university graduates
except non-salaried doctors and free-lance lawyers, and it includes the
most skilled of Japan's manual workers" (Dore, op.cit.). Thus their
influences to the economy are greater than the above-quoted figures
may indicate and, as Dore correctly observed, "the importance of 'the
system' is to be measured not only by its gradual absorption of a larger
proportion of the Japanese labour force, but also by the influence it
has as a normative model for the rest of society" (Dore, op.cit.).

Second, although the Japanese firms do their best not to fire
their employees; they frequently employ other means to reduce the
amount of labor input in recession and save the labor cost; for instance,

discharging the temporary or part-time workers, not hiring new workers to



replace those retiring, reducing over-time works, and cutting wages (or
suppressing wage increase) usually by reducing bi-annual bonus payments.
Furthermore, they often move the workers in response to -demand slack, e.g.,
pulling some workers out of the now exessively-manned production sector

to have them work for sales.

Notwithstanding these qualifications, the macroeconomic performance
has witnessed a smaller fluctuation of employment in Japan. The White
Paper on Labor of Japan (1983) estimated the elasticity of employment
with respect to real GNP to be 0.328 (in terms of the number of employees)
and 0.212 (in terms of man-hours) in Japan and, respectively, 0.818 and
0.616 in the United States with the 1966~82 annual data. Thus the
elasticities were smaller than unity in both countries and smaller in
Japan than in the United States as predicted by the hypethesis of layoff

minimization behavior and its prevalence among the Japanese companies.



3. The Model

Consider an economy with a fixed number of potential monopolistic firms.
These firms are identical in terms of demand and cost cogditions except
that the demand function for the firm may be to the right or left of that
for another in a constant proportion. This proportion is measured by 6 in
the following manner; a firm with 6 = 0 has no demand to its product at any
price, and Firm A with the value of & twice that of Firm B has its product
demanded by the amount twice that of Firm B at any price. Because 0 may
be nonpositive for some of the firms and these firms will opt not to operate,
the number of operating firms will be the number of firms with positive 6,
which usually varies as the distribution of 8 wvaries.

The consumers' total income is the sum of total wages and total profits,
Following the Kaldorian assumption of constant saving ratio to each of the
two income sources, the constant proportion of wages and that of profits are
assumed to be expended for consumption. This consumption expenditure plus
other expenditures, such as investment, government expenditures, and export
less import which are assumed autonomous and independent of the level of national
income, constitute the aggregate demand to the products of the entire firms.

In the following analysis, we are not going to investigate how this
aggregate demand is allocated to each firm to determine the size of the market
(0) of each firm; however, the distribution of 6 must be consistent with the
market condition in the sense that the total revenue for all the firms
determined by that distribution as well as the output decisions of firms
must equal the aggregate demand inm value term. Hence, if the aggregate demand
is decreased by a decrease in autonomous expenditures, the distribution of 9
will generally shift to the left reducing the expected value, Our analysis wi;l
show that the extent of this shift differs according to the corporate

behavioral rule, i.e., profit maximization versus layoff minimization.



The assumptions of the model are now presented in detail, starting

with an assuption on demand function.

A,1. An individual firm sells its product in a monopolistic market with the

following downward-sloping iso-elastic demand function:

-1/(1-k
x = etPt ( ) 98>0, 0<k<1, t=20,1

where x is the demand which equals output as we ignore inventory, p is the
price, 0 is the parameter indicating the size of the market, and subscript

t indicates perilod. 6 may vary over time and over firms but k is constant.

Note that the marginal revenue is positive for all positive X, that is,
the larger the output the larger the revenue.

The production technology is assumed to be of the most simplistic kind:

A.2, Labor & is the sole and homogeneous input and the labor-output ratio,
u, is constant, where & refers to the number of workers because the working

hour per worker is fixed. Therefore,

)

ny
=}
"
e

v
o

A.3. In the labor market both the workers and employers act as price takers:

Without loss of generality the wage rate is normalized to unity.

This last assumption implies that P, is the product price measured in wage unit.
If yt.denotes the revenue, P.X the profits ™ equals Y Qt,vand,

under profit maximization (M), the firm determines Xos Py Vo and

Rt given the parameters Bt, u and k so as to maximize T subject to the

assumptions above, From the first-order condition we have (the second-order

condition is satisfied)
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r Py = u/k
x, = Bt(k/u)ll(l-k)
W<y, = 6, Ge/w) I
_ 1/(1-k) -k/(1-k) _
L. = Btk u = ky,
. T= (l-k)et(k/u)k/(l-k) = (l—k)y.t

Hence k is the labor share of the revenue and 1-k, the profit share. Under PM

these shares depend only on the demand elasticity. |
As for the national economy, we assume as follows {(capital letters

denote the aggregate variables while small letters denote the variables

for the individual firms):

A.4. The firms in the economy differ only in terms of Gt; that is, one

firm is with a large walue of Gt (implying a large market), another with a
small value of Bt (implying a small market), and so forth. The distribution

of Bt across firms is approximated by a continuous density function‘ ft(et) and

the number of (potential) firms is normalized to one without loss of generality,
The aggregate supply in value term 1Is therefore
o
(2) Y, = jo v £ (8.)de
Under PM, this is rewritten as follows by (1):

@ Y = @@

(k/u)

..k) -]
fo 6 £ (b,)de,
k/(1-k)

E(Bt)
where E(Gt) denotes the expected value of Gt conditional on et > 0.

A.5. The aggregate demand consists of two parts: autonomous expenditures At
. ; 4 .
which are exogenous to the system (e.g., government expenditures , business

investment, and exports less imports) and consumption out of profits and
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labor income. The constant consumption ratio out of the former is c.
and the latter o where, following the Kaldorian tradition,

0 c

L

A
A

c. <1 and ¢ < 1.
£ = T

We can now write the macro equilibrium condition as follows:

4) At + c“Ht + CRLt =Y

oo =]
where I = fo m £ (8.)d6_ and L = jo 2 £ (8,)d8

t

This is the equation that determines the density function ft(et) given At.

To get the density function under PM, by (1}, (2) and (4) we first obtain
=] =] [= -]
(5) A+ cﬂfo (1-k)y £ _(8,)d6, + CR'IO ky £,(8,)d0_ = joytft(et)det
which gives
(6) Y= fo v £, (8,040, = A /[1-c_(1-k)-c k]

Substituting (3) into this equation, we finally obtain

~k/(1-k)

(7 E(Gt) = (k/u) At/[l-cﬂ(l—k)—cgk]

It is dimportant to note here that only the expected value E(Bt) is determined
by (7) and the shape of the distriburion —- normal, uniform, skewed, or
whatever -— is irrelevant. That is, whatever the shape of the distribution,
the macro equilibrium condition holds as leng as the expected._value satisfies
(7). Later we will show that this proposition does not hold under LM,

Since the denominator of the right-hand side of (6) is the consumption
ratios weighted with the respective income shares subtracted from ome, it
is the saving ratio for the society and (6) gives nothing but the Keynesian

formula of the multiplier theory.
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4., Profit Maximization in a Recession
Suppose that

A.6. By the end of period 0 all the firms have adjusted their employment

to the profit-maximizing level.

and

A.7. In period 1 the autonomous expenditures are decreased; that is, Al< AO.

Corresponding to this exogenous decrease in demand, the individual firm's demand
curve will shift but the extent of this shift likely varies among firms; that is,
if el = aeo,a will be different across firms. Hence the distribution of el is

the joint distribution of o and § Without finding a priori ground to expect

0
that a large market should experience proportionally larger or smaller fall in

demand than a smaller market, we assume that

A.8. The probability to have a certain percentage reduction in demand is
independent of the initial market size; that is, the density function of 81,
fl(Bl), equals g(a)fo(eo), where g(a) is the density function of «.

By A.6 all the firms maximize profits in period 0 and in this section we
assume that they all do the same in period 1. Hence all the equations in the
previous section hold in both periods. Hereafter we put tilde (™) to all the
variables in period 1 under the present assumption of profit maximization,
to separate them from those under layoff minimization hypothesis which are to
be denoted with circumflex (").

By A.8, we have E(Bl) = ﬁ(a)E(BO) where E denotes the expected value,

that is, E(u) = Lrag(d)da, etc. Hence, by (1), (3) and (6),
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(8) E(ow) = El/YO = Al/AO

That is, if the autonomous expenditures fall, say, by ten percent, the

expected value of o is 0.9. By (1) we have

(9) il = aeokll(lnk)u_k/(l_k) = ok,

and

(10) T, - fO”fO“zléca)fO(so)dadeO - fow[fomaé(a)du] 2oEo (85048, = E(@L,
Hence, the total employment decreasesby the same percentage as the autonomous
expenditures. Obviously from (1), X and 1 decreases similarly but P stays
the same. That 'is, under PM, when the autonomous expenditures decrease by
a certain percentage, the output in physical term, the output in value term
which is a measure of the national product in this model, employment, and
profits all decrease by the same percentage in the macro equilibrium.

Finally, let the elasticity of employment with respect to output be
measured by [(Ll— LO)/LO]/[(Yl— YO)/YO]. Then, because both the numerator
and the denominator equal (Al— AO)/AO, the elasticity must be one in a
PM economy. This, as we have shown in Section 2, is not consistent with

the fact.
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5. Corporate Behavior under Layoff Minimization

Layoff minimization (PM) is hypothesized as the following
lexicographic ordering: Minimize the number of workers to be laid off subject
to the nonnegative profit constraint (otherwise the firm goes bankrupt and
exits) and, only to the extent that no layoff is needed, maximize profits.
Since Rl— 20, if positive, is the amount of layoff, four cases may be separated.
In Case 1, the profit-maximizing level of employment El exceeds EO and no layoff
is needed under PM, in which case LM agrees with PM and El = il' By (1)
and noting that 91 = aeo, we immediately find that El > 20 if and only if
o > 1. Hence this case applies only to those firms with o > 1.

In Case 2, El < 20 but with 20 employed, the maximum profits are nonnegative.
In this case, IM requires that the firm employs EO; hence, El = RO. In Case 3,

profits are negative if 20 is employed. In this case, to minimize 21— 20,

the firm maximizes L., subject to the nonnegative profit condition. Because

1
profits are decreasing with 11 for ﬁl > ﬁl, this requires that El be determined
by w. = 0. Finally, in case 4, if o < 0, the revenue is negative and the firm

1

simply exits. Since Case 1 is equivalent to PM and all the results in the
previous section are applicable there, we only need to analyze Cases 2 and 3
in the following.

In Case 2, because 21 is set to 20 and ™= yl - 21, maximizing profits Ty
is equivalent to maximizing revenue yl provided that the technological
constraint, Xy ;:il/u, is satisfied. But, because ¥ is monotonically
increasing in Xy by our assumption of iso-elastic demand function, the

optimal output Xy equals Ql/u (= EO/u = xo). The optimal price is determined

by the demand function, which with the condition on 20 in (1) gives

1-k
P

(11) 51 = ot Ku/k =
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~ A A

Since y1 = P¥y

~ 1k o1k
(12) yl =4a poxo = 0 YO

Thus in Case 2, output and employment stay unchanged from the previous
period but due to the downward shift in demand curve price is decreased

and so is the revenue. The profits ™ are evaluated as follows:

1-k 1

Co b = _ _ -k 1
(13) LTt 2T 2. =« Yo RO = (o k)yo = (o

“ gy eokk/ (1-k) -k/(1-k)

which implies that T > 0 if and only if o > k where k is defined by kl/(l_k).

If 0 < o < k, Case 3 applies; that is, M= 0. Because Ty T PyXy T Rl
and Xy = Rl/u which holds as equality owing to the positive marginal revenue

product, by using the demand function in A.l., we have

k-

_ 1-k -k
(14) ™= (aeo) u Rl Rl
Therefore ;l = 0 gives
(13) L. = ud u-k/(l_k)

1 0

This is the maximum level of ll compatible with the nonnegative profit conditiom.

~ A~ ~

Using ;l = Ellu, the demand function, and ¥, = py¥;, we can calculate Xqy» ;l
and §l easily.

The three cases (provided o > 0) are summarized in Table 1. Figure 1
illustrates the wvalues of §l’ El’ ;l and 51 taking o in the horizontal axis.
Note that the diagrams are drawn given a certain value of 60. Also note that
under PM ;1 = 0¥q» El = akyo, ;l = 0X,, and ;1 = Pgy» which are shown in the
diagrams by relevant straight lines. Thus, for those firms with o < 1, revenue,
employment and output are all larger under LM than PM and the price; lower.
Since T =Yy 21, the level of profits is shown by the vertical difference

between 71 and 2 For o < 1, by definition, this is smaller under LM and

1

and is zero if o < «.
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6. Macro Equilibrium

The macro equilibrium determines the extent that the demand curve for
each firm shifts; namely, it determines the density function g(o), which varies
according to the corporate behavioral rule.

Using the results in Table }, we calculate the aggregate supply under

LM as follows:
e w00 1 1-k~ K "k/(l_k)ﬁ
% {ﬂ ag (a)da + L(a g(a)do + [ ok g(a)da}yofo(eo)deo

0
~ 1 ~
YolE(e) + L.a(a—k-l)g(u)da + &ru(k“k/(l_k)

¥

(16)

<
I

“1)g(a)da}

-k -k/(1-k)

where E(a)

181

fmag(u)da. Since o > 1 for o < 1, and k > 1, we find
0

the second and the third terms im the bracket to be both positive; hence,

~

Y, > E(a)YO whereas Y, = E(a)YO (see (8)).

A similar calculation gives

~ - 1 ~ PN
(17) L, = YkE(@) + [ (1-e)kg(a)du + &:ak(k_l/(l-k)—l)g(a)du}
and
A ~ 1 1k - K -
(18) 1 = Y,{(1-K)E(e) + [ (¢ -k-otok)g(a)da - % (1-k)ag (o) da}

Substituting these three equations into the macro equilibrium condition (4),

rearranging the terms and using {(6), which holds for both YO and Yl, and (8),

we have

- ~ 1 _ _ ~
(19)  [l=c, (1=k)=c k] [E(@)-E(@)] = [ [a(e 1) - ¢ (o -k-otak) ~ c,(l-a)k]g(o)de

~k/(1-k) -1/(1-k)

+ 4T[u(k -1) + ¢ (1-k)o - cyak(k ~1)1g (o) da

If we call the right-~hand side of this equation  and regard it as a function
of c and Cps We find the following: (i) 2 > 0 if c. = ¢ <1, (i) @ < 0 if
. < <y =1, and (iii) given Cors 2 is a decreasing function of cy e

Hence, there must be a value of Cos given s such that
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for ¢, greater (smaller) than this value @ is negative (positive) and, by (19),
E(o) is greater (smaller) than E(a). If there is no differential saving

between workers and capitalists, E(a) is greater than E(a).

~

We now compare Y, and %1. From (6), (8), (16) and (19), we get the

following equation:

(20) [1~cw(1—k)—c2k](§1—§1)/Y0

-k/(1-k)

1 -l ~ K “
= [1-c _(1~k)~c k]{[ ala dM@Ma+%Mk -Dg(a)do

1 ~
- L [a(a-k—l) - cﬁ(al_k—k—a+ak) - cz(l—a)k]g(u)da
-k/(1-k) -1/(1-k)

K ~
- [ [ok -1) Jg(e)do

1 "
(czucw)[ﬁc(lnal-k)kg(a)da + &:a(l—k)k

-1) + cﬂa(l—k) - cgak(k

/AR () da)

[

Hence, Y

v

1 Yl where the equality holds if and only if Cy = C_»

Comparison on employment is not difficult because, using the results

in Table 1, we have

~ @, oo~ ° 1 _(1-k). ~ ~ K~ o~
(21) Ll = % {%Ikylg(a)da + L:a ( )kylg(a)du + ﬁ)ylg(a)da}f(eo)deo

> % {% ky g(a)do}i(8y)de, = kY,

which with the result proved above implies that L1 > le i:le = Ll'

Comparison between Hl and Hl is more complicated but can be done

analogously to that between Yl and Yl; the result is

(22) [1-cw(1-k)-c2k](ﬁl-ﬁl)/no

1 - ~ _ - A~
= ~(e [/ A0 1, (=o' g @da + k77 Fag(aran

Since the terms in the brace are positive, we find that Hl < Hl if ¢, < 1

and Hl = Hl if CE

For the aggregate output level in physical units, we have

= 1, irrespective of e
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(23) [l-cﬂ(l-k)-cgk](Xl—Xl)/XO

-1/(1-k)

1 - A~
= (l-cﬁ){ﬁc(l—al k)g(a)da + 4:a(l—k)k g(a)da}

>0

The last variable we want to make a comparison between LM and PM is the
general price level. It is convenient to define the general price level
(in terms of wage units) P by Y/X, which is equivalent to say that P is the
average of individual prices weighted with the level of physical output, in

agreement with the way the published price indexes are computed. Obviously by (1),

~

Pl = PO = u/k. To see if P1 is greater or smaller than this, we f£irst note

from (20) and (23) that

(26)  [(1=Y)) /Y 1/ [} /Rg] = (ep=e D/ (lme ) < 1

” ” ~

Since Y1 = Pl 10 etc,, and Xl > Xl, this gives

~ ~

(25) Ple - Plxl < POXl - POXl

With Pl = PO’ this implies that P1< Pl' Hence the general price level is

lower in a LM economy.

Table 2 summarizes the results. Because 0 < e, 2 ¢ 21 and e < 1
(otherwise the multiplier becomes infinite), we find that (1) Y, 2. Y, where
the equality holds if and only if c. = Cp (ii) Xl > Xl, (iii) Pl < Pl’

(iv) Ll > Ll’ and (v) Hl < II. where the equality holds if and only if c, = 1.

1
Discussions on these results will be given in the next section.
Finally we consider the elasticity. Define the elasiticity of employment

with respect to national product by Ny © [(Ll—LO)/LO]/[(Yl—YO)/YO]. Then
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(26) g =gy = (gL /EQ)/[CY; =¥ /Y] = [(Ly-L) /L /(Y =Y ) /Y]

[(L=L) /Lo (Y /Yy = 1) = (Ly /Ly = (=Y /Y,

iy v 2
(¥,-v,) (¥, -Y,) /7,

The denominator of the right-hand-side is positive and, with the results

in Table 2, the numerator becomes
@7 (1-e)AE@-1) - (B(e)-1)(eg—c Ykh= (E(@)-1)[1-c_(1-k)~c,k]A < 0

Hence Ny < My = 1 (see Section 4). That is, the elasticity of employment
with respect to national product is smaller under LM as expected and as found

for Japan in comparison to the United States. Similarly, we can easily see that

Ny > Ny which is a corollary to the above result since L+ 11 = Y,



20

7. Summary of the Theoretical Results

Let us summarize the results so far. We contrasted the layoff minimization
behavior to the profit maximization behavior and compared their macroeconomic
impacts when all the firms were at first employing the profit-maximizing
number of workers and then the aggregate demand is exogenously decreased.

We do not deny that this is a simplistic model. For one, it was ignored
that actual firms may not lay off the workers but yet decrease labor input
through reducing working hours. Also ignored were the heterogeneity of

the skills and experiences of the workers which might be the most important
cause of the layoff minimization behavior, the inventory and investment
decisions of the firm, and the role of financial markets in business
fluctuation. Moreover, if it is known that the demand may decrease in the
future and at that time the profits must be decreased more than proportionally
in order to minimize the layoff, a rational firm likely makes the employment
decision at period 0 taking such probability into consideration. The
oft-observed behavior of the Japanese firms to hire temporary or part-time
workers and have the workers work over time during a good time may be

viewed as such means to be prepared for the future hard time. Nevertheless
it was ignored in our analysis.

Simplification, however, is only a cost for useful results, Thus
we could obtain the following results here. First, in recession, the

output is larger (unless c, = cﬂ) in the LM economy because the firm (if

2
o < 1) maximizes the revenue subject to the technological and nonnegative-
profit constraints, in order to secure the wage funds to be paid to the now
redundant workers., This implies that given an exogenous downward shift

in demand its consequence on GNP is smaller there. The fluctuation of

national product is therefore smaller in the LM economy.
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Second, unemployment is smaller in the LM economy not only because of
the LM behavior itself but also because of the above-mentioned revenue
maximization behavior which results in a larger aggregate demand and
supply. The output elasticity of employment is therefore smaller in the
aggregate level under LM.

Third, the general price level does not decrease in recession in the
PM economy but decreases in the LM economy. Although the result heavily
depends on our assumptions of constant demand elasticity and constant unit
cost, a lower price level in the LM economy seems likely to result under
more general assumptions because of the revenue maximization behavior above.
This suggests, on the one hand, a larger purchasing power of income in
recession and, on the other hand, a wider fluctuation of the price level in
business cycle in the LM economy.

Fourth, the total profits are likely smaller in the LM economy, which
is intuitive because of the very definitions of LM and PM: The
result that is not so intuitive is that they are identical between the
LM and PM economies when c, = 1. That is, if the workers do not save,
then even though the LM firms (with o < 1) are not maximizing the level of
profits, their equilibrium total level of profits is not smaller than that

of the PM firms. Essentially this is because, provided ¢, = 1, all the

L
wage payouts to the workers eventually get back to the firms as consumption
demands. Thus if ¢, = 1, total profits are not smaller but total wages

are larger in the LM economy implying its Pareto superiority over the PM
economy.5 The relative distribution, needless to say, is less favorable

to the company owners under LM,

To argue that the government should adopt the policies to encourage the

LM behavior, the model is perhaps too simplistic. Yet, this analysis has
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clarified some important implications of the layoff minimization, which

I believe is a more reasonable hypothesis as the behavioral principle of

the firm in recession, and should help investigating the causes of differences
in economic performance in recession across countries. To this latter

topic we will turn.
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8. The Effect of Labor Productivity Increase

Since productivity has historically increased due to technical progress,
its effect on our results has to be examined before proceeding to the
empirical analysis. Assume a decrease in the labor-output ratio over

time, namely, uy > U Consider PM first. By (1) we have

(28) pl/p0 = ul/u0 <1

i.e., that price decreases proportionally to the productivity increase, and

k/(1-k)

(29) 3,13y = (0;/6,) (uylu) > 6/,

However, the macro equilibrium requires (6) to hold which is independent
of u. Hence gl/YO = Al/AO and the national product in value term §1 is
determined independently of the labor productivity increase.

With (29) this implies that the productivity increase generally reduces
the size of the market, shifting the distribution of 91 to the left.
Because under PM, il = kil and ﬁl = (l—k)gl, neither employment nor
profits is affected by the productivity increase.6 Note that the price
decrease manifested in (28) implies a greater physical amount of output
(because il = %1/51) and a greater purchasing power of the wage (which is
1/5 because the wage is unity).

Under IM, the firm (with o < 1) decreases the output price during
recession in order to increase the amount demanded of its product and
thereby increase the output and employment so as to minimize the number
of workers to be laid off. Thus if the labor productivity increases during

recession, the LM firm will decrease the price more than proporticnally to

productivity increase. For instance, when k¥ £ a < 1, from (1) and (11), we have

- 1-k
o u

(30) Py = 1/k = a¥_k(ul/u0)po < (ul/uo)p0
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When o < k, Py = U (see Table 1); hence,

A

(31) p; = uy = (ulluo)kpO < (ulluo)Po

Because the aggregate price P1 is the average of Py weighted with Xy it is

also smaller than (ul/uO)PO. In fact, because

L:al-ke WK/ (k) =/ (1K) 7

0 Y1 gla)do -

(32) ¥ g(a)da +

1

@ po k/(l—k) ~k/(1-k}"
fo{flask Uy

+ f 08 u, "/ (1) ¢ g(@)da}f, (8,)do,

0%1 .
o —1 1/(1 k) -1/(1-k)* 1 1/(l-k) =1/(1-k)"
< [k ul{ﬂ o9 O u g(a)da + ﬁ(ﬁok Uy g(a)da
K -1/(1-k)"
+ % aByuy g(a)da}£,(8,)do,
R it S
=k uIXl
-1 - - . . .

and PO =k v, and P1 YI/ 1 ve have P /P < u1/u0, which implies
Py < P (=P ul/u ).

The other results for LM are not much affected by the productivity

increase. That is, repeating the proof in Section 6 but noting that U < Uy,

A A

19 Xl’ Ll’ and Hl in Table 2 stand unaffected

except that A is now multiplied by (ulluo)-k/(l_k)

we find that the results for Y
which is greater than one;
hence, the excess of %1 over §1 is now increased and so are the excesses of
il over il and ﬁl over ﬁl (provided c. < ¢, < 1). Equations (26) and (27)
also hold if A is multiplied by the same and hence SLY < aLY = 1 as before.
In sum, the results in the previous sections need not be modified
when labor productivity increases (namely, u decreases) except that the
general price level should decrease in recession by exactly the same

proporticn as the productivity increase in the PM economy and by more

in the LM economy.
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9, Empirical Analysis and International Comparison

We have now come to empirically test the relevance of our theory and
make a comparison among five industrialized nations; the United States,
Japan, Federal Republic of Germany, France, and the United Kingdom,

We use the annual data7 taken from National Accounts, Main Economic Indicators:
Historical Statistics and Labour Force Statistics of OECD in the hope that
OECD's efforts to minimize the differences in definition of the variables
will make the international comparison reliable. The period of study is
1965-79 because Japan published the national accounts by S.N.A. only since
1965. As is well known, this was hardly a period of smooth economic -

growth with moderate business fluctuation. In particular, the oil embargo

in 1973 and the following sharp rise in the price of crude oil caused

severe depression in all these economies. The impact, furthermore, was

not even among them reflecting the difference in the extent of the dependence
on import crude oil. Therefore, serious disturbances are observed in the
macro time series and this, we note, may limit the applicability

of our theory.

Because wage is the numeraire in our model as was the case in Keynes's
General Theory, we defined the national product per wage (Y) by the ratio
of the gross domestic produect (GDP) to the wage rate in the manufacturing
industry (W).8 The autonomous expenditure (A) was obtained by the ratio
of GDP less consumption expenditure to W. The employment variable (L} was
measured by the number of civilian labor force employed in whatever industry.
Finally, the price (P) was defined as the ratio of consumer price index (all
items) to W.9 All the data were calculated as indexes taking 1975 as the
base year. The Appendix gives these data together with the data on real

gross domestic product (RGDP) and labor productivity (LP = RGDP/L), and



26

the mean, standard deviation (5.D.) and growth rate of each variable, where the
growth rate is estimated with the regression of the variable in logarithm on
time. In addition, the Appendix provides the correlation matrix of these variables.
We are most concerned with the elasticity of employment to the national
product. The most straightforward estimate is obtained by regressing log L
to log Y.10 The result is given in the first column of Table 3, which
shows that the United States has the largest value, followed by Germany,
Japan, France, and finally the United Kingdom whose estimate is almost zero.
The unreasonably large value for the United States and the unreasonably
small value for the United Kingdom probably reflects the large standard
deviation of L for the United States and the small one for the United
Kingdom (see Appendix).
A methodological difficulty in this estimation is that Y needs to be
assumed independent whereas in our model it is endogencusly determined
given A, It is therefore more appropriate to treat A as the independent
variable that determines Y and L. The second column of Table 3 gives the
elasticity of L to A and the fourth column, the elasticity of Y to A, each
estimated as the slope coefficient in a log-linear regression. The fourth
column gives the ratio of the former to the latter, which gives a measure
of the output elasticity of employment more in line with our theoretical
view. As is obvious from the table, the two measures of the elasticity, -
in Column 1 and Column 4, are highly correlated and the intermational
ranking is identical between the two. The estimate for the United States
has now decreased to about two thirds of the previous estimate and is now
less than unity but still the largest. The estimate for the United Kingdom
has also decreased and is now negative because of the negative response of L
to A. On the contrary, the estimates for the other three countries have

slightly increased.
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Thus the output elasticity of employment is less than unity in any
country {(assuming that the indirect estimate is more appropriate in the
case of the United States), and largest in the United States and smallest
in the United Kingdom. The estimates for France, Japan, and Germany are
in a reasonable range of 0.2 for France to 0.5 for Germany, where Japan
(witﬁ the value of 0.3) is closer to France than to Germany. These results
are favorable to the hypothesis that layoff minimization and not profit
maximization is the dominant behavioral rule in these economies, and that
this tendency is strongest in the United Kingdom, followed by France and
Japan. In the Unites States this tendency appears weakest and the likelihood
that firms pursue profits without regard to employment stability is largest.

The second important implication of our theory is the asymmetry of
employment behavior of the LM firm: That is, in an expansionary phase of
a business cycle there is no need for employment reduction and the firm
can simply pursue profits; hence, in our model, the output elasticity of
employment is unity. On the contrary, in a contractionary phase, the LM
firm will make endeavors to maintain employment in sacrifice of profits
resulting in the elasticity smaller than unity.

The only period during 1965-79 in which Y decreased in all of the five
countries was 1973-75 and the periods in which Y increased in all the countries
were 1968-69 and 1978-79. The fifth column of Table 3 shows the elasticity
during 1968-69; the sixth column, 1973-35; and the seventh coiumn, 1978-79,
where the elasticity was calculated by dividing the annual rate of change
in L to that in Y.

As expected, the values in the contractionary periods are smaller than
those in the expansionary period except for Germany and France (1978-79

enly). That is, in seven of the ten comparisons, the ranking is as expected
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by the LM hypothesis. Furthermore, with the same exceptions, the elasticities
in the contractionary period of 1973-75 are . smaller than the elasticities
estimated for the entire period (the first or fourth column), and those in

the expansionary periods, larger. Thus, although the evidence is hardly
conclusive, it is suggestive of the asymmetric employment behavior

consistent with the LM hypothesis.

Third, the price in terms of wage P has decreased over the period 1965-7%
and the rate of decrease in P roughly equaled the rate of increase in labor
productivity LP in every country (see Appendix), as predicted in Section 8.
In fact, the absolute value of the correlation coefficient between P and LP
is 0.965 or more (see Appendix) and the elasticity of P with respect to
LP is -1.15 for the United States, -0.99 for Japan, -0.97 for Germany,
-1.18 for France, and -1.04 for the United Kingdom, which are all close to
unity and for Japan, Germany and the United Kingdom, not significantly
different from one. Our analysis predicts that, in the LM economy, P is
decreased relatively to LP during recession because of the attempts of
the firm to increase the amount demanded of its product and maintain the
employment, thereby implying an asymmetry such that P decreases during
recession but stays more or less constant at other times relatively to LP.

This prediction may be tested in two ways. First, we looked at the
residuals (namely, actual values less fitted values) obtained in the
log-linear regression of P on LP. In cthe contractionary periocd of 1973-75,
the residuals were found negative in two of the three years in every
country, making a good contrast to the expansionary peried of 1968-69
during which the residuals were all positive except for France in 1968..
Second, we calculated the rate of decrease in P and the rate of increase
in LP in 1973-75 and found that the former rate is larger than the latter
rate in every country except the United States, which made a clear contrast

to 1968~69 during which the former rate is smaller than the latter rate
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except, again, the United States. This finding, except for the United States,
is supportive of the asymmetric pricing behavior predicted by LM (but not PM),
as is the first finding. »

To sum up, the empirical findings for the five OECD countries in 1965-
79 were by no means conclusive, yet supportive of the layvoff minimization
hypothesis, by showing that in most cases (i) the output elasticity of
employment was less than unity, (ii) the same elasticity was lower in the
contractionary period of 1973-75, and (iii) the price decreased relatively
to the labor productivity in the same period but not in the expansionary
period of 1968-69.

Among the exceptions to these tendencies were (i) the elasticity in
the United States being the largest and close to unity, (ii) the elasticity
in the United Kingdom being the smallest and almost zero reflecting the
zero growth of employment during the period, (iii) the elasticity in Germany
being larger during 1973-75 than during other periods, and (iv} the price
in the United States during 1973-73 increasing relativély to labor productivity.
With these findings the layoff minimization hypothesis seems to apply most in
France and Japan, and least in the United States. This 1s in accord with
the findings in recent years of a few Japanese researchers. In his study
of the quarterly data for manufacturing industries, Ono showed that "in
Japan in the recession of 1974-75, the rate of change in employment from
a year before has not as sharply decreased as that in production index. A
similar employment behavior is observed in France" (Ono, 1981, p.23, my
English translation). Shimada, in his study of the elasticity of employment
index to production index in manufacturing industry, showed that "in a.
comparison of Japan to the United States a wide difference is evident.
However, by examining the figures in European countries such as the United

Kingdom, West Germany and France, we can see that the employment adjustment
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in Japan is not much different from that in these countries" (Shimada,
1976, p.11l, my translation). Hence, "in short, although Japan still scores
higher in this respect than the Western Europeans, it is the Americans that
appear more out of line than the Japanese' as Cole (1979, p.95) has revealed
after surveying a few Japanese studies and the questionnaire study commissioned
by the Japanese government and carried out by Gallup International concerning
the frequency of employer-changing behavior in several countries.

That is, layoff minimization behavior seems to be adopted in Japan and
most European countries, while the United States, with its frequent use of
temporary layoffs, seems to be the (possibly only) country whose behavior

may be approximated by the profit maximization hypothesis.12
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FOOTNQOTES

1. 1In this paper the term "layoff" is used interchangeably with "dismissal"
or "discharge", without implying that, as may be popular in the United States,

layoffs are temporary and those laid off are to be mostly rehired in due time.

2. The researchers that followed him gave various names to explain virtually
the same thing, such as "permanent employment'" (Cole, 1979), "permanent
commitment" (Galenson, 1976), "lifetime employment" (Allen, 1981, and Ouchi,
1981), and "the Japanese employment system' (Dore, 1973) of which lifetime

commitment is a part.

3. Interruptions in jobs for vacation, illness, strikes, and layoffs of

less than thirty days are not counted.

4. Because taxation is not in our model, an increase in government
expenditures needs to be financed by government deficit. The effect of

this deficit on the goods and labor markets is ignored.

5. This does not imply that all the individual firms receive the same level
of profits in the two economies. In fact, we know that for those firms
suffering most (i.e., those with o close to zero), the profits are zero
under LM but positive under PM. Hence, if we consider individual firms and
wage earners rather than the firms as a whole versus the wage earners as a

whole, it is impossible to make a comparison a la Pareto.

6. Of course this is not inconsistent with the incentive for each firm to
increase labor productivity, because for each firm (given the behavior of

other firms) an increase in productivity increases its profit.

7. An analysis with the Japanese data revealed that the use sf quarterly
data in place of annual data hardly affects the results but worsens the fit,
because of the wide seasonal fluctuation of wage with which many of the
variables are normalized. This fluctuation is caused obviously by the
bi-annual bonus payments and the wage renegotiation in spring {(due to

"Shunto", namely the spring offensive of the unions) prevalent in Japan.
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8. Strictly speaking, this is hourly earnings in the United States, monthly
earnings for regular workers in Japan, and hourly rates in the three European
countries. For the seasonally-adjusted quarterly Japanese data of 1966-79,
the correlation coefficient between the wage index (including bonuses) in

all the industries (excluding service industry) and that in the manufacturing
industry was 0.999; hence,the use of the wage rate in the manufacturing

industry in place of that in all the industries unlikely affects the results.

9. For the seasonally-adjusted quarterly Japanese data of 1966-79, the
correlation coefficient between the consumer price index and the wholesale
price index was 0.955; hence, the choice between these two price indexes

unlikely affects the results.

10. In this and all the following regressions, ARl procedure of the TSP

program was used in order to reduce the error by serial correlation.

Regressing log L to log Y imposes the constraint that in a multiple regression
of log L to log GDP and log W, the two independent variables should have
identical coefficients except for the sign (positive for log GDP and negative
for log W). This null hypothesis was accepted only for Germany and the

United Kingdom; however, in none of the other countries were the two coefficients

(in absolute values) widely different.

11. This exceptional pricing behavior in the United States may be explained
by the observation of Wachtel and Adelsheim (1977, p.7) that in the United
States "firms operating in concentrated industries will increase their price
markups during recessions to the extent they can, in order to recapture

revenues lost from declining sales."

12, 1In finding that it is the United States and not Japan that is peculiar,

we agree with Gordon (1982).
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Figure 1. The Revenue (bold line in [a]), Employment (shaded area in [a]),
Output (bold line in [b]), and Price (bold line in [¢]) of the Firm
under the Layoff Minimization Hypothesis
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