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Introduction

The effect of firm size on the economic performances of
the firm has been of some interest to economists. Thus Baumol
(D has stressed the role of firm size asg the capital require-
ment  barrier to entry and Hall & Weiss (5) supplied supporting
empirical results based om the 500 largest U.S. firms. Jacquemin
& Saez (7) examined, "the bigger, the better "hypothesis or myth,
as they put it,with regard to European and Japanese firms and
suggested that firm size had negative, significant effects on per-
formance especially for the European firms. So far the argument
about the effect of firm size has not been settled and we need more
empirical as well as theoretical infestigations of this p][."ob?iem.(]>
The purpose of this paper is to inquire empirically on the role of
firm size in the determinatioh of profitability of Japanese indus-

trial firms.

The paper is divided into two parts. In the former part, every
firm in our sample is clasgified into ome of twenty size categories
and its performance is observed in its size class. Under this cate-—

-gorization, all other industrial characteristics are disregarded,
though every firm belongs to a certain industry and has its particu-
lar kind of management . By this procedure we intend to test whether
firm size, as measured by our size class, will yield any significant
traits concerning the structure of profitability. In the latter part,
we proceed to identify some factors wﬁich are influential in the deter-
mination of the profit rates of firms by regression analysis. There,
our sample is divided into two subsampleé correspondig to the Eigger
and the smaller size classes according to the findings presented in

the first part.

Qur sample consists of Japanese manufacturing firms and is
based on the Japan Development Bank Financial Data set, The number
of firms selected is 976 and are all listed firms in the major stock
markets in Japan. .Ihe period of observation ranges from 1966 to 1976
and is divided into three subpericds, period I : 1966-68, period II :
1969-72 and period III : 1973-76, <



1. -Distribution of firms according to size

In this section we are going to study a characteristic of
our selected 976 manufacturing firms : firm size, which is measured

by total.assets. The facts presented here, will underlie the ana-

iysis of the following sections.

In figure 1 the distribution of firm size is

depicted by the graphs for the years 1964, 1968, 1972 and 1976. The
abscissa is the, ranking of 976 firms in terms of total assets and the
ordinate is the matural logarithm of their total assets. The downward
sloping curves show how great the differences are among firms with
respect to their total assets. We mnaturally expect shifts in the
curves from year to year because of the increase in prices and the
expansion of productive capacities during those periods. Looking at
the curves, it appears that there exists two kinks in each curve, viz.,
~at the ranking of z 100 and # 900. Between 100 and 900 the curvature
of the curves is more moderate than at the two tails. Figure | shows
that the distribution of firm size is highly skewed and its share re—
mains almost unchanged during our periods of observation. Another
convienient way of looking at size distribution is to draw a Lorenz
curve as is done in Figure 2. The average amount of assets of firms
taken 50 at a time and its share in the total assets of 976 firms are
given in Table I, The shapes of the Lorenz curves for the three periods
are quite similar and in Figure 2 the curve for period III (1973-1976)
is depicted. It is clear that the distributionm is extremely concentra-
ted on the biggeét size classes. The biggest 50 firms account for more
than 50 7 of the total 976 firm's assets and the accumulated shares of
the biggest 400 firms are around 90 Z. This kind of skewness in the
size distribution may have some effects on the economic performances

of the firms.

In Table 2, we have classified our firms according to industry.
We can see the shares of so called heavy industries are relatively high
= chemical & allied products 13 Z, steel & allied products 16 % and
transportation machinary !5 Z. In the righthand side of Table 2 we
show the shares of industries of the biggeéh 400 firms and observe

that there is not much difference between the 976 and the 400 firms,
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Figire 2 : Lorenz curve for 1873-76
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TABLE 1

The distribution of total sssets (millions of yen)

1966-1968 (1) 1969-1972 (I1) 1973-1976 (III} |
3 . % of 3 of % of
Average Total Average Total Average Total
Assets Size|Assets Assets 5ize| Assets Nssets SizelAssets
1 1- 50 243,720 50.5 421,604 51.5 680,243 50.7
2 51-100 68,771 14.2 114,281 14.0 195,800 14.6
3 | 101-150 40,751 8.2 66,402 B.1 107,650 8.0
4 | 151-200 27,688 5.7 45,354 5.5 75,309 5.5
"5 | 201-250 20,211 4,2 32,798 4.0 55,1088 4.2
6 | 251-300 15,014 3.1 25,117 3.1 41,888 3.1
7 1 301-350 11,866 2.5 20,232 2.5 34,488 2.8
8 | 351-400 9,789 2.0 16,722 2.0 27,780 2.1
g | 401-450 8,191 1.7 13,891 1.7 22,835 1.7
10 | 451-500 m,mmm 1.4 11,822 1.4 18,843 1.4
11 | 501-550 5,727 1.2 9,936 1.2 16,303 1.2
12 | 551-600 4,925 1.0 8,355 1.0 13,607 1.0
13 | 601-B50 4,294 0.9 7,161 0.8 11,708 0.9
14 | §51-700 3,667 0.8 6,118 0.8 9,998 0.7
15 | 701-750 3,085 0.5 5,129 0.6 8,294 0.6
16 | 751-800 2,569 0.5 4,239 0.5 6,815 0.5
17 | 801-850 2,199 0.5 3,624 0.4 5,585 0.4
18 | 851-900 1,767 0.4 2,057 4.3 4,405 0.3
19 | 901-950 1,338 0.3 2,021 oMm 3,103 0.2
20 | 951-976 731 0.1 1,043 0.1 1,678 0.1
Total Average . 24,737 41,916 . 69,736




TARLE 27

T industry classification of sample flrms

1965-1966{(1) 1969-1072 (11D 1973-1976 (EIT) % of lLotal assets of the biggest 400 Flwms
a.v“Aw:m aumber of firms is in the parenthes]
number Mverage Assebs % of timbirrr Avrr agper % of numbrer Averags % nf
nf Flrms| Size (millions Tnkal ar freels Total o Assels Tntal (13 (11} (1113
aof yen?¥ Aseipls rirmne Qiqn Asnnks firms Size Assets

food & kindred products a0 14,361 1.76 a0 21,035 1.12 80 35,758 4.38 (33) 9.5 [(37) 9.3 (40) 0.0
textiles 60 25,763 .51 nn 3n,.215 7.7 jiqu} 58,889 7.02 (321 9.0 (30) 7.5 (2% 7.3
lumber & wood products 5 6,505 .11 5 14,003 0.17 5 29,375 0.22 {13 0.3 (1] 0.3 (] 0.3
paper & pulp 35 24,011 3.7 s 37,007 3.75 35 63,773 3.33 - (20) 5.0 (20} 5.0 (203 5.0
printing 7 15,144 0.11 7 70,641 .51 7 57,098 0.60 (3} 0.8 (3 0.0 (3] 0.8
chemicals § allied 134 24,406 12.55 174 38,196 12.94 134 3,958 [12.78 (668317.0 [BH)1B.5 (62) 15.5
products ’
petroleum products 9 78,278 2.92 2] 131,326 2.9% g 306,561 a.11 (8) 2.0 (oy 2.0 (8] Z.0
rubber products 17 16,067 1.13 17 25,013 1.08 17 43,712 1.1 (10 2.5 oy 2.0 (9 2.3
crramic, stohes & 59 15,350 a.0n ol 25,003 3.62 59 42,570 3.74 (214} 6.0 (23) 5.8 {241 5.0
products
steel & allied 58 64,283 15.14 &N 114,176 16.10 56 192,796 16.67 (34) 8.5 (3n) 7.5 20 7.3
products
non ferrous metals 10 31,260 5.10 an 52,565 5.14 40 03,907 5.00 (13} 4.8 (701 5.0 (21 5.3
& products '
fabricated metal 43 " B, 602 1.10 13 1n azn 1.14 43 18,485 1.18 (61 1.5 |[51 1.3 (7} 1.8
products
general industrial 114 16,327 @.74 111 29,544 1040 141 46,374 9.95 (36) 9.0 (44)11.0 (44) 11.0
machinery
electrical machinery 112 27,0148 12.55 117 an, 701 13.35 112 74,479 12.43 (40)10.0 (41310.3 37y 9.3
transpertation ma- 87 41,014 13.79 A7 72,577 15-13 07 115,825  |15.03 (44391.0 | (46111.5 (45) 11.3
chinery .
precision instru- 29 7,371 0.09 70 13,248 0.94 29 22,634 .98 (ar. 2.0 a8y 2.¢ {10} 2.5
ments
miscellaneous 37 6,426 T.20 a7 11,381 1.30 37 26,614 1.47 (9) 2.3 (10) 2.5 (1131 2.0
manufacturing .
TOTAL 976 24,737 971 11,918 978 8,736




though the shares of heavy industries are a little higher in the

biggest 400 firms.

The stability of firm's position in their rankings is impor-
tant from the dynamic viewpoint and we have made two transition matrixes
for the period of I to IL and II to ITII. They atre given in Table 3-I
and 3-2. The trace of the matrix shows what percent of the firms stay
in their old ranking. We can also observe the movement of firms among
rankings. Here we point out some interesting facts. The stability
of firms as measured by the probability of not changing its ranking is
greater for the bigger firms than for the smaller omes. This is es-
pecially the case for the biggest 200 firms whose stability is remar-
kably greater than the rest. Comparing the two matrixes, it is clear
that the stability of rankings is increased in the latter period (pe-
riod II to III). This is most notable among the ramkings of 201 to
600. In both tables, it is seen that the medium sized firms - the firms
ranked 501 to 800 - are the most unstable. In these classes firms are
more transient in their rankings and potentially bigger or smaller than
other rankings. Generally speaking, the chance for a firm to outgrow
its old ranking is more and more restrictéd if the firm is already big

and this tendency is strengtherned in the recent period.
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2. Firm size and the distribution of profit rates

Based ¢on our ranking of firms by size, we now look at the
nature of the profitability of 976 firms for three periods. Here
profitability is measured by the ratio of current profits (profits
before taxes but after interests) to total assets or that of busi-
ness profits (profits before taxes and interests) to total assets.
Profits before taxes must be used because our sample includes of
firms .various sizes and the corporate tax structure is likely to
produce a bias in the distribution of profits after taxes divided
by total.assetsgz)Sometimes the rates of return om equity is pre=~
ferred but the rate of profits with respect to total assets gives
much better empirical results (this is also confirmed in Caves and

Uekusa (2) and in Nakao (14) and we are going to use the latter

concept of profitability. In our amalysis current profits on total

assets yields better results and this measure is used in the follo-
wing analysis (but its correlation with business profits on total
assets is always high : the correlation coefficients ranges from
.93 to .97},

In Table 4 and Figures 3-1, 3-2, 3-3, two measures of profi-
tability, the average profit rate and their standard deviaition are
given. Looking at these statistics, several remarks are possible,
Firstly, there is a tendency for average profit rates to decline
from period I to period IIL : the average rate in period I is 5.45 7,
4.44 7 in period II and 2.79 7 in period III. This may correspond
to the general observation that in the course of economic growth,
profit rates decline as the accumulation of capital increases. The
sudden decline of profit rates from period II to III can be partly
accounted for by the "0il Shock". Secondly, looking at the fluctua~
tions of average profit rates around the mean, we recognize different
features for three periods. In period I the profit rates fluctuate

; around the mean in the bigger size classes as well as in the smaller
ones ; but in period II, these fluctuations become less important
especially in the big and medium size classes. In period III, the
profit rates of the firms ranked from 1 to 10 are higher than or al-

most the same as the mean, whereas that of the others are lower except
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Table 4

Average ‘profit vates eand ﬁjmwﬁmmamjamwQ¢§w<wmwwoz among size classes

‘

1966-1968 (I) 1969-1972 (II) 1973-1976 {I1I)
Average |Standard Deviaticn Average [Standard Deviation Average [Standard Deviation
1 1- 50 4,30 3.85 4.0% 3.86 2.68 3.35
2 51-100 5.17 3.41 4.21 3.30 3.25 3.32
3 101-150 5.39 3.81 4.39 3.81 2.98 3.74
4 151-200 4.82 4.41 4,68 4.27 2.86 3.27
5 201-250 6.76 5.18 ,_ 6.55 B.41 - 5.39 5.43
B 251-300 4.73 4.52 _ 4.80 4.48 4.38 5.41
7 301-350 6.06 5.53 4.39 3.77 3.53 5.78
G 351-400 4.63 3.78 4,29 4,59 2.58 5.05
9 401-450 4,83 5.08 ¢.21 5.25 2.62 4.87
10 454-500 5.81 4.43 4,56 5.03 2.88 4.68
11 501-550 6.34 5,24 4.93 4.72 1.76 3.59
12 551-680 4.84 3.50 . 4,40 - 4.10 3.27 5,30
13 501-650 5.45 © 6.85 4.84 . 4.78 2.19 4,51
14  651-700 5.80 5.68 3.68 4.81 3.72 4.69
15 701-750 4.57 . 4,83 4,52 4.70 2.99 4.00
18 754-800 5.13 4.61 4,13 4.74 1.70 3.84
17 B01-850 6.00 - 4.36 . 4.28 4.42 2.34 4.308
18 851-5800 5.74 4,12 5.01 4.32 1.64 5.44
18 901-3950 5.97 ‘ 5.85 2.45 _ 4.48 D.83 6.47
20 951-976 5.03 7.93 4.35 k 5.79 1.96 9.22
Total 5.45 ‘ﬁ.mm 4.44 4.62 2.79 4,92




i i e s e e A em aea =R PAdmte s ceps S 4 e aam raibed SET wma. o smeses

PO DRI NIE NS R CRVER S

’ : i
[ M 4 i 3
, # . ! ! Lo .
. ] i ! - 1 ' .. v ' ! “ . ' . . ' . . !
; : : : ; : ' | : ! ) : . i
H Do ; { M 1 I H . H H H i B 1
i { O S S R ; P

Figure 3 - 1 mw‘nmwmw.”h‘mwm:wm.wn-m.
S T O A o

' .
! o : [ ; : ¢ ! . H ! I . i
N : oL : .

. | . - Poriod T 19667888 |, , i . i ¢ . - . i i ., ‘Perlod IT 1858-1972

Average Profit Rats

. -
e ) mean

=7~ 1T T Tmean

|
|

T

7T 2 3 & m_,u‘ £ 9 do gf 2 43 Mg IS 16 190 Euﬁdm:xm:m. 2 m.*.,ﬁ_m 78 9 oy JAIF M SR 20

.

. . N . . s : . 1 i . ; H i H 1 ' H ] 1 1 H 1 : ! i i : ) K
bt A T D S A S S S S AT A L ol
vl i S T T T T i [ T A T T T R S : v
A T A R ~ SRR A b : -
i L i H ! : L ¥ M . N H H i i N . ' i i { H H b ' .
3 B . . | ' : : i . B i i H : H H I i 1 ; { i 1 i . § H ; X : . - . . .
O I L A O A | T A Voo Sy
oo m [ S R T T R T S R NS S S I S T S bl A L T : o
H H H I R L : : ' P T 1 H H H . 1 i i ' i t i 3 1 H i ' i P ¥ + [ ' . 1 .
H : H ! H T T ] @ H i H { i o . | 4 M 1 . ’
A T T S T T T S T S S . S T T T A O A S S S S S A T
H : . H T v ¢ N H H . ' H ! . v
R A - T ;o : R T T T S S T R S T
2 S S B AN S R T A [ T ! O L L T T ; .
S S S A S S yb : R [T [ N LA
! A A T - ! A B [ S SR L TR S S S N S
i1 A S e R | B T S S T L H : :
H N Lo [ ) . __ ! w_ﬁ i : i : o : N : [ ! : i [ S . [N
1 i ! i : ' 4 : : h i . : . H ' ! i ' i _ . . ; . , ~ i
i ! i T (IR RS S T A A R A S B T P i
H . i R : j E H . 1 ' i B : ' ) : i i : ) i ! 1 i H . ' t . i i . r ' H T
H ' B . . 1 H : ! i H } ! : i H N H i : H . : ' H ! H . : ! i ! ;
! ¢t ' ! : 1 1 ' : : ! : I o ' ! i | ! i ! : i i
; AR O S T S T T i o R oo
i O e T S T T AU RS S A A _ : ! ;

i : i : B H H i I . i : i | : . PR L i i 1 .




N R e

£-3

i
!
\
i
i
i
i H
: i
; .
r
i
i
b
1
.
)
1

e m——

To

T

mmwmcwm 3 - 3

.

1873

76

1
J .
'
N '
. - . .
" 1
. ' t
| . H
i . !
f t . - v
. : : 1 :
. H N
i 1
f . i B .
. i . :
. . - ' H
i € ' H .
_ e e m e e mmm

+
H
H
b
i
1

)

.
.
m B
Pl

I

fa4

i2

AT

7

¥ 7z + \.w.lJ.O_



for three cases. 1In order to see whether there is a statistical
difference in the distribution of profit rates between the bigger
and smaller size classes, we have divided our sample into two
groups : the biggest 400 firms and the rest. Then we have tested
the null hypothesis that the average profit rate of each subsample
is the same as the total average of the whole sample. The results
of the test depend upon the observation periods : in period I, the
hypothesis cannot be rejected even at the 70 7 significance level
for each subsample ; in period II, the hypothesis also cannot be
rejected at the 80 % significance level ; however, in period III,
the hypothesis is rejected at the 95 % significance level in both

(3)

subsamples.

Summing up, in the first period we do not find any particular
pattern in the distribution of profit rates but in the second period
the fluctuations of profitability around the mean becomes smaller
in the bigger size classes. In the third period the distribution of
profitability is different for:the bigger and the smaller size classes :
in the former,profit rates are usually above average whereas in the
latter,they are below the mean. Based on these facts, the following
presumption may hold : in period I, there is no merit or démerit for
a firm in belonging to a certain size class from the viewpoint of
profitability. In period II, among the bigger size classes profit
rates are relatively higher and it would be favorable for firms to
belong to bigger size classes., In period III, the general profit
rates declined sharply and firm size is most influential in determi-

ning the distribution of profit rates among different size classes.

By examining the coefficients of variation (hereafter denoted
CV), the above observatioms can be reinforced. Figure 4~1, 4-~2 and
4-3 show the distribution of the CV's for the three periods. 1In
period I no particular pattern appears in the distribution but the values of
CV's are somewhat smaller for the bigger size classes. 1In period IL

the CV's level off except for the tail corresponding to ranks 19 and



Coefficient of variation. of profit rates _

N P
Lo
: H
. v

2.5

LAY

/.0 +

H v
U
Co
- 1
Do
o
] .
P
Lo
L
] 4
! i
: ]
;o
P!

. i
P
H t-

f

«
-
-t
L

»

"Period I :

S

. : . i
i .

P

i SRR

oo

; .

" Figure 4 - 1

1966-68

1
L
PR
[
N 1
[
b
Bl
i
M

H i 1 B :
[ T
: B H . H
i oo
S i
. » H [ 1
H i ! . ]
S
[
H O S
T R
N i 1 i '
: B ' :
1 H A
A
N

i I
! : i
I : ; !
s ! .

: !

e

3

7 12 17 20

1

'

5 i
coid
H

i
Yo
- _
S
' '
i
Do

i
_
|
|

!

t

,wmjwwmm

] i r ’

b

. N . N

.1

v .” 1 .

. '

po P

H , ]

| S

. 3 !

P : i

: : |

I
» . i
! HE

A

m 2.0 1

LE

8%

Ny

i

N M i
¢ P
H H ) '
ool
- . \ .
: ! . t
! H i '
i ! ‘
. b
. ! 1

P
: Voo
: po
1]
Figure .4 -2 °
S

-Period II :

—— | o m e ma—

1869-72

.
t .
i
oo '
t H .
. t . .
N T .
. '
' 1 ' !
.
I
— I
|- — PR U

PN

4 7 & T 1o

t ! i i :
f i T i '
i M .
A
L -
i 1 ” i 1
N i M :
. .
oo
P Ly
i 3 _ H H
S
: ] f ! f
[ B
P ;
1l B .
:
o }
- ;
i ot Ty
Lo i
Lo ;

[&3

/¥

N ) : I
) . t i
- - :
1o ,
oo Pl
* - . B
r Y ' H
F .
.
i
i
. . \
H
'
<
i ;
i
i
H B )
N +

;
mean-
o
N



. ,
h i :
| P
. ' +
o

:

Figure 4 ~ 3. .

Period III :

1973 - 78

: . . ) ; !
' . . f i
' ' . . '
' ‘ : : ' .
| ! . 1 . .
N i ] i i
! N ; ' : i i
| : . | 1 .
. L
'
. . ; 1 1 1
: A
: i ' ; i
B . i ,
' F E »
! ' . :
H ' '
| P
: ! 1

]

- i H
H ! i : f “
| : 1 i
i i “ P ;
S TR
S S
| H i ! | '
T
t : : : .
. . ! oot
1 H : ! .
i . i H . .
' u T N T '
R
M f H !
i : 1 i | ,
: : N { H
. ! . i B
i i v
1 : o
: .

FER = F O /Xl T S AR b X

’ , Voo , .
P !
R | [ T
H ' 1 1 ) : ! | : |
i ! 1 ! . . ‘ i
H i . : B H H 1
4 H ! t i s ' | !
| ' : i
! N o
: N A : i t
' i o P Lo
H i ' N : .
' . : - P B .
- .- - i * i ;
i : o .
H i ' i i | 1
: . h !
{ i A !
R !
! : A !
1 i I . ' .
i . ;
! 1 | 1 .
\ { i i :
i !

P



20 but their values are universally smaller in the bigger size classes.
In period III, there is a striking difference between higher and lower
rankings. In the bigger size classes the CV's are much lower than

the mean and on the contrary in the smaller size classes they are

(4)

larger than the mean., 'Looking at the figures carefully, we find one
more interesting facﬁ, viz., throughout all the periods, the firms of
higher ranks | to 7 or the, 350 biggest firms always have lower CV's
than the mean(neglecting the only exception of rank & in period I).
This seems to suggest, the capability of being a member of the bigger
size classes guarantees the stability of profit rates to the firms.
When we look at the accumulated share of total assets of these 350
firms, it is just around 90 7. Therefore, the biggest 350 (or rounding
400) firms which are decisively important in the distribution of total

assets, are guaranteed stable profits over time.
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3, The model and its wvariables

In the preceeding sections @e found that the classification
of firms into subsample may be effective in exploring the structure
of profitability. According to our findings, there seems to be a
structural difference of profitability between bigger and smaller
size classes and it would be proper to draw a line at the rank of
7 or 8 (the biggest 350 or 400 firms). Hence we are going to divide
ouf sample into two groups : the sample of the biggest 400 and the

(5)

rest *~’and apply, to these sample, regression analysis in order to dis-
cover factors which are important in the determination of profitabi-
lity. 1In this section we discuss the model empioyed in the regression
analysis. At the present state of knowledge, we do not have any ge-
neral theory of the firm in common and so have to start with our own
model of profit determination. Our model or philosophy on the deter—
mination of profit rates is shown in the flow chart below (Figure 5).
We have paid attention to the causal relatiouships among variables and
employed not only a single equation model of profit rate determination
but also simultaneous equations systems. Here, however, we will concen-
trate our discussion on the determination of the profit rate. The
variables which appear in the flow chart are divided into exogeneous

and endogenous variables. We will explain the exogeneous variables

first.,

Figure 5

The determination of prdfitability
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Exogeneous variables

I, Market share MS

We have introduced market share as a proxy of product differ-
‘rentiation or good will towards a firm and have treated it as a
structural element of profitabilitySG)We have picked up a principal
producﬁ of each firm (its share in a firm's total sales must be over
50 Z) and calculated the firm's share in the market for that product
each year§7)These figures are averaged over four years (except in
period I over three years). We did not have data of the market share
for all 976 firms and so had to reduce. the number of sample firms to

almost one fourth of the original,

2. Dummy for market position D

o . et Bt e it s o b b e ol . B St et et et il e Vvt oy

If a firm is in a position to set a price or at least not
obliged to observe am unacceptable price, this will be favorable to
the profitability of the firm. It is difficult to determine a good
measure of the market position of a firm and we have tentatively
introduced a dummy variable D,which takes the valuelif the firm be-
longs to one of the biggest three in the market for its principal pro-

duct and O otherwise.

3, Growth of demand GD

it . e ey e e e i AR Lol i e o B St

The growth rate of output of each industry(which approximately
corresponds to the 3 digit industry of Standard Industrial classifica-

tion) to which the firm belongs is calculated in real terms.

4, Tirm size FS

Hére we are going to see the effect of firm size in the multi-
plicative regression. Firm size is the four year (in period I three

year) average of the total assets of each firm.

-



5. The profit rate of previous period !

The persistence of profit rates over time is usually strong
(Jacquemiﬁ & Saez (7), Whittington (13)) and we must take this factor
into account. Y_; may be regarded as a proxy for good management or
one for the intangible assets of the firm. In Japan, the movement
of management among firms is usually exceptional and the art and skill
of management is internally stored in a firm. If good management is
inherited over time, it will show a positive effect on profitability

over time.

We have listed five exogeneous variables and the first three
are closely related to the striuctural elements of the market. We
expect MS,D and GD to have a positive effect on profitability. The
last two FS and Y:i are related to the internal structure of the firm:
¥S may have a positive effect on profitability unless there are dis-
econcmics of scale in management ; Y;{’Will also be positively linked
with profitability as discussed above. WNow we introduce several endo-

geneous variables in the determination of profitability.

Endogenecus variables

I. Advertising sales ratio AD

Advertising is often regarded as a barrier to entry but there
exists a theoretical problem in using the advertising sales ratio as a
proxy for the product differentiation barrier (Schmalensee (9)). Ina
profit maximizing model, profitability and advertising sales ratios are
simultaneously determined. Here we are going to take this mutual in-
terdependence into account and treat AD endogenously. At the same time,
the three firm concentration ratio in the market for the fimm'sprimary
product is introduced in order to consider a structural influence on
AD, This variable is denoted CR and appears in a simultaneous estima-

tion as an exogeneous variable.

¥
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2. Long=-run debt on_ tangible fixed assets LD

e 1 s 2 e st e ek et s et A P P g ot S e - S Sl e . e P Py 4R AR Bl e AR e S I v S

Profitability may be increased if a firm succeeds in making a
good use of capital markets (Whittington's arguement (12)) and exter-
nal borrowing for expansion will contribute towards profitability.

On the other hand, if a firm is profitable, it can easily and with
favorable terms raise money for expansion from banks ; and profitabi-
lity may stimulate external borrowing. For these reasons the ratio
of long term debt to tangible fixed assets is calculated and its four
year (three year 1in period I)average is introduced as an endogeneous

variable.

Based on the model above, we have estimated single equation
models of profitability and simultaneous equation systems. In the
next section the estimation results of single equations and simulta-

neous equations are examined in turn.

4, FEstimation results (1Y .

The main results of our estimation are summarized in Table 5.
In order to penetrate the'basic structure, we shall concentrate on
the results for period II, because this period corresponds to moderate
economic growth including recessions and can be considered as repre-
sentative. It is also precedes the "0il Shock” which seems to have

had a substantial effect on every aspect of the Japanese ecomomy.

: Fifstly we regard the variables which are related to the struc—
tural elewents of industry, viz., MS, D, AD and GD. In the subsample
of rankings | to 8, the coefficients of these variables are signifi-
cant except for D and their signs fit a priori expectatioms. Market
share, which represents the degree of product differentiation or the
level of goodwill towards a firm, is high by significant and positive
but a dunmy for dominant market positioun is insignificant, though it
has a positive sign. Because there is a not negligeable correlation
between MS and D (the correlation coefficient is .617), the estimated
coefficients may be biased. But the effect of MS on profitability is
strong enough (its simple correlation with profitability is .389).

AD is also significant and in the simple equation model we can inter—

pret it as the entry barrier of product differentiation being fairly



Table 5

Regression results of period II (1969-72)

{t- statistics in parenthesis)

{Coefficient of determination are NQWCmnmm.mow thé mmwﬁmmm of freedom)

Coefficient Number
Const. LnFS LD MS D o 50 Y of 4 of
-1 Determination | Sample
(1] ranking 1-8 5.106  ~.013 -.040 .091 .15 .353 .091 - 388 | 184
e e kes) tsaB7Y.(3.37) .27 (2,010 (2.88) S
(2) ranking 9-20 .859 .281 -.018  -.013 5.276 .015 .170 - .149 82
23y t2em) o Lee)  (ewsoy 0A05) €200 -
(3) ranking 1-8 2.823 -.150 -.015 .014 271 .009 .014 761 .715 | 184
- tlBT) o (B.a2) .74y L.BB) o (.08)  _ (.B2)  (4.70%4 -
(4} ranking 9-20 .878 - -.138 -.001 .130 1.147  -.308 057 .752 .602 82

o {.18) {.25) {1.17) (.76) (1.32) (1.00) (9.30)




high., The growth of demand GD has a positive and significant effect
on profitability. Comparing these results with those of subsample
corresponding to rankings 9-20, we note several differences. MS and
AD are not significant but D is so and with a positive sign. GD

is significant and has a positive sign. In the smaller size classes,
the degree of producﬁ differentiation and the product differentiation
barrier do not seem to play an important role in the determination

of profitability. When we observe the correlation between MS and AD,
its coefficient is .789 (in the subsample of ramking | to 7, it is
,208), This is an interesting fact because it shows that among the
smaller firms, market share can easily be changed by advertising
efforts and MS and AD do not work as structural factors. As for the
growth of demand, the value of the coefficient is .170 and this is
about double that of the larger firms. We may interpret this fact

in the sense that in the smaller firms the degree of diversification
is less developed than in the larger firms and the effect of demand
growth is stronger in the former than in the latter. In short, it

is profitable for smaller firms to stay in a powerful market posifion
and to select a highly growing industry but structural factors of in-—

dustry are not influential.

Next, we shall examine the internal factors of the firm, FS
and LD. Firm size does not have any significant influence on profita-
bility in either of the subsamples. That is, there seems to be no
favorable or unfavorable continuous effect of firm size on profitabi-
lity. As we have already controlled our sample by firm size, this
result by such?a control pfqthe shows the effect of firm size has been
almost exhausteddata. The long run debt to intangible fixed assets
LD is significant and has a negative signgs)This means that the less
long term debt the firms have, the more profitable they are. It would
represent an imperfectiom of capital market, that is the cost of exter-
nal borrowing is greater than that of internal borrowing (Hall and
Weiss (5)). But if profitable firms are likely to reserve their pro-
fits" in the form of retained earnings and dislike interferences from
?utside, the direction of causation may be reversed. In this single

equation model, we cannot speak much about the causal relationship

between profitability and extermal borrowing.



Lastly we shall incorporate a variable Y- which may re-

present .good or bad management in the past. It has already been
pointed out that persistence of the profit rate is very strong in
Furopean and Japanese firms (Jacquemin and Saez (7)). In the equa-
tions (3) and (4) of Table 5 the multiple regression results including
YL] are presented. Here we can see that the persistence of profitabi-
lity is very strong and its numerical effect om profitability is almost
the same in the two subsamples in period II (the coefficient is .76]1

and .752 respectively). But when we include Y., the coefficient of

other variables become insignificant.' This is because there exists

a strong correlation between Y.; and MS, D, AD and GD. In the bigger
firms sample, their correlation coefficients are .408, .287, .325

and .186 which are slightly bigger than the correlation between Y and
other variables. This is almost the same as ' the sample of the
smaller firms, though to a lesser degree. This seems to suggest that

if Y., represents some quality of management, it greatly helps to en-

hance product differentiation, strategic market positiom, product diffe-

rentiation entry barrier and to choose a growing industry.

Combining the results above, we can contend that firm size
is important in determining the structure of profitability. By drawing
a line of demarcation at the biggest 400 firms, we can see that the
factoré are working differently in each subsample. Among bigger firms,
two impoertant structural factors MS and AD are at work to raise profit
rates. These variables represent the degree of product differentiation
and the height of the entry barrier brought about by it, so that the
role of product differentiation is essential in maintaining profitability
for the established big firms. This fact can also explain thé stability
of highly ranked firms with respect to their rankings as discussed in
section ! and Tables 3-1 and 3-2. TFor the smaller firms, these struc-—
tural elements are not significant enough to raise profitability and

only their capacity to sustain a dominant market position is important.



13,

5. Estimation results (IT)

Now we shall pay attention to the problem of interdependence
between variables, especially Y, AD and 1D. In the single equation model
AD is deemed as a proxy for entry barriers through product differentia-
tion and LD represents the impetrfection of capital markets in the sense
that the cost of external and internal borrowing is not identical. But
as we discussed above, the reversed causation is always possible and we
should take this interdependence into account by building a simultaneous

equations model. The model we are going to discuss heve has the following

gpecifications
Y = £(1D, MS, aD, GD)
Lb = g(Y, FS)
AD = h(Y, CR)

By emploving two stage least squares, we have estimated the coefficients
and the results for period II are shown in Table 6. The coefficients
of .equation (1), which is just identified, are very contrastéd compared
with the single equation model. AD does not have a significant expla-
natory power and it is explained by Y and CR(?) But MS is still highly
significant and its coefficient is almost the same in‘ the subsample
of rankings 1 to 8. That.is to say, when interdependence between Y and
AD is taken into account, the advertising sales ratio does not enter into
;"account in explaining profitability as a structural variable and it is
better to see it as a decision variable simultaneously determined with
profitability undef a certain market structure. That is more evident
in the subsample of the smaller firms where AD is not significant in
equation {4) but is itself explaiped by mofe than fifty percents by Y
and CR. With respect to LD, the interdependence between LD and Y is
strong in the bigger firms and LD increases as firm size becomes greater.
This suggests that in a capital market big firms have better chances of

making use of capital markets than smaller ones.

\ Here we will throw a glance at the regressidn results of the
other periods. The estimated coefficients for period I, where data

for GD is not available,are given in (1) and kZ) in Table 7. In the
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Table B

Regression results of period IT

{Two Stage Least Squares)

. Coefficient [Numbe:
Const. Y FS s MS CR AD . GO MMSEH@SDMJM%_
(1) Y =  5.914 -.047  .098 15,083 178
Ranking (1.75) (2.77) (.100) (1:186)
1-8 (2) LD = 101.170 -6.125 .wmuxé‘-a .108 184
‘ | (3.79) (2.84) : :
(3} AD = .135 .068 .013 .039
(.98) {2.18)
(4) Y =  7.128 -~ -.0B63  .132 .099 .76 -038
Ranking . (.78) ﬁwmwu (.15) m“umu
g-20 (5) LD = 78.385 -3.438 .534x1072 . .000 82
( .87) (.24) ,
f{6) AD = -B.700 1.180 .0B3 .610
{s.80) {5.81)
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bigger firms only MS and LD are gsignificant. Market share or the
degree of product differentiation is an important factor in ex-
plaining profitability but AD has an insignificant though positive
effect, Looking at the coefficients of (2), no variables besides

D are significant and the coefficient of determination is very low.
This suggest that sustaining a dominant position in a merket is
essential for raising profitability but product differentiation is
not effectively at work among the smaller firms. In period I, the
variables are active in almost the same as period II in the deter-
mination of the structure of profitability. Period III is a special
case, because of the '"0il Shock' in 1973 which had a serious influen-
ce on the Japanese economy. During the observation period 1973-76,
adjustment to the new situation does not seem to have been completed.
The fall in the economic growth rate and the rise in prices pressed
for a change in consumption attitudes of the people who were accus-
tomed to high economic growth and real as well as nominal wage in-—
creases. And at the same time businessmen could not anticipate in
which direction the pattern of consumption would change. These si-
tuations seem to have some influences in the estimation results in
(3), (&), (5), (6) of Table 7. The changes after the oil shock would
have been greater, especially for the bigger firms because they had
been supplying major manufactured products and the percentage of the
firms producing consumer goods 1is cqnsiderable(}o)These would be re-
flected in the coefficient of MS and actually in (3), the coefficient
of MS turned out to be insignificant. But other variables, AD, GD
and LD are as significant as in period II. This shows that some
kind of change on the side of consumer occcurred and the probable
shifts of demand from one differentiated good to another are suspected.
The coefficent of AD is highly significant and its figure is‘fairly
big. But we must consider the direction of causality again and this
is examined in the simultaneous regression model. In (4), MS seems
almost significant ; but there is still a strong correlation between
MS and AD (their correlation coefficient is .68) and wé should dis-

- count its effect on profitability. As for Y;]; the coefficients are

significant in the two subsamples. But we must note that the effect



Table 7

Regression results of period I and TIT

Coefficient Number
) of of
Const. LnFS LD MS D AD GO Y-1 Detsrmination Sample
Peried I (1).Ranking 1 ~ 8 1.082 .334 -.821 .082 123 - 141 - - .143 148
L 966-68 (1.24) (2.40) (2.39) (.19} (.86} . o
[2) Ranking 9 ~20 21.950 -1.798 -.037 -.487 4,042 .056 - - 022 52
(1.08) €1.38) (.54) (1.53) (.08)
(3) Ranking 1 ~ 8 1.362 .383 -.,043 011 .491 .645 .073 - .377 192
. (1.34) (7.21) (.38) {.70) (3.47) (1.74) .
Period III (4) Ranking 9~-20 7.728 -.453 -.029  .171 1.392 .016 .193 —_ .337 . 72
1973-76 ‘ . (.47) (3.69) (1.77) .81y ~  (.07) (2.85)
" (5) Ranking 1~ 8 ~2.082 278 -.016  -.011 .494 . 161 .008 540 .580 192
(1.18} (2.1} (.47} (.8B) (1.13) (.22)  (8.50)
(6) Ranking 8 ~20 B.654 -.727 -.022 .138 1.042 2.550 .190 .283 .433 72
(.B4) (2.83) (1.53) (.68} (.13} (.22) (9.50)
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of Y_; is numerically greater in the bigger fitrms than in the smaller

ones. This would mean that the stability of profitability is better
agsured in the bigger firms. Because the correlation between Y-|
and MS, D and AD are strong, Y-| may represent the difference of

market environment as a whole,

In Table 8, the results of the simultaneous estimation are
given. The effect of AD is noticeable : it does not have explanatory
power for profitability but is explained by Y and CR. Though MS
is not significant enough in period III, we can say that the structure

in which profitability is determined does not change in this period.

Lastly we must remark on the effect of firm size omn profitabili-
ty., In period I and III, firm size has a positive, though not signi-
ficant enough, effect on profitability. Period I corresponds to ultra
high economic growth (the annual growth rate is about 13 7 in real
terms) while period III corresponds to recession after the "0il Shock'.
In period I diseconomics of scale due to big management may not matter
so much and technical economies of scale may be prevalent owing to
such high economic growth. Firm size may work in favor of profitabi-
lity in this process. On the other hand, the firms encountered a long
recession in perioed III and had to adjust this situation. The bigger
firms were, able to cut back several inefficiences stored during rapid
expansion but among the smaller firms such redundadeies may not have
existed, In this way firm size seems to work in support of profitabi-

1ity in hard times.
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Table 8

Regression results of period I11

(Two Stage Least Squares)

Coefficient Number
of of
Const. Y FS LD M3 CR AD GD Determination Sample
(1)Y= 13.8640 -.108 .043 -1.341  .040 101
Ranking g {1.95) (.88} (.82) {.67)
1 ~8 (2)1D= 123,132 --10.698 .106x10 113 192
{4.91) (1.08) X
(3)AD=  -.338 .323 .009 111
(4.62) (1.77)
. mh:<" 1,389 -.003 .NM@. - . 005 ..251 211
Ranking . {.045) + (.85) {.05) (1.02)
9 ~20 (5)LD= 104 968 -3.959 -.001 .05 72
-{1.27) (.965)
(6)A0= -2.19 .B79 .04z .433
(4.83) (2.15]
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6. Summary and Conclusions

We began our analysis with an examination of the size dis-
tribution of the major 976 manufacturing firms in Japan. Accor-
ding to our invesﬁigation, this distribution is highly skewed and
the biggest 400 firms account for about 90 7% of the total assets
bf these industrial firms Next,on dividing our sample into twenty
size classes in terms of total éssets, we observed the behavior
of the profit rates in each size class. It was suggested that there
exists a difference between the bigger and the smaller firm in
the structure of profitability. While the profit rates declined over
time, the dispersion of profit rates was almost the same among size
classes in period I but profitability become relatively stable in

"the larger size classes in period II. 1In period III, it is apparent
that the profit rates are higher and more stable in the bigger size

classes.

Based on these fihdings, we divided our sample into two sub-
samples, ranking I to 8 and 9 to 20. Controlling our sample in this
way, we applied regression analysis to the data and estimated not
only single equation models of prodit rate determination but also

simul taneous equation systems.

When we employ a single equation model, the main results can
be summarized as follows.

(1) By drawing a line of demarcation at the biggest 400 firms, we see
that the influence of the variables are different for the two sub-
samples. Firm size plays a role of threshhold in dividing firms ana-
lytically into the "big" and the other firms.

(2) Among the biggest 400 firms, the variables closely linked to mar-—
ket structure, namely market share and the advertising sales ratio
have a positive and significant effect om profitability. We must

say that the influence of product differentiation is impressive among
these big firms. 'The growth of demand is also significant and has a
positive sign. ~

{3) Among the small firms, no variables besides the growth of demand
and a dummy, which stands for a dominant market position of the firm

in its primary product,are significant. That is, it is important for
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a firm to be a powerful member in the industry but the effect of

product differentiation is not noticeable. The effect of the

growth of demand on profitability is numerically big compared to

the big firms.

(4) As for the internal factors of the firm, namely the long term
debt and firm size; the former has a megative and significant effect
on profitability while the latter is insignificant in both subsamples.
(5) The persistende of profit rates is great in both subsamples.

The profit rate of the previous period is also correlated with market
share, the advertising 'sales ratio amd the growth of demand. If
the quality of management corresponds to previous profitability,

a beneficial circle may be at work among the big firms.

(6) When we look at the other observation periods, the basic struc—

tural factors work in the same way. But in period I and ITII, firm

size has a positive, though not sufficiently significant, effect on

profitability among the big firms. These periods include ultra high
economic growth and recession. Firm size seems to work to enéourage
further expansion in good times and in hard times in support of profi-

tability.

When we apply a simultaneous equations model, we remark certain
differences. Among the big firms, the advertising sales ratio is not
a significant variable in explaining profit rates, which is rather
explained by profitability and a three—firm concentration ratio.
Thus it would not be cotrrect &0 lay a strong emphasis on the advertising
sales ratios as a product differentiation barrier based on a single
equation model. However, the degree of product differentiation,

measured by market share, is still important in explain profitability.

Lastly we attempt some comparisons with other studies, though
it is - of course impossible to do so fully because of many differen-
ces in the character of data, observation periods and the approach.
(1) On the stability of profit rates, our results basically accord

" with the former studies (Jacquemin and Cardom (6), Jacquemin and
Saez (7)and Samuels and Smyth (8)) in the sense that variability of

profit rates is smaller among the bigger firms.

L
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(2) On the effect of firm size on profitability, we canpmot find
a continuous and positively significant effect as in Hall and Weiss
(5) but among the biggest 400 firms, firm size yields at least a
non-negative effect on profitability. This seems to contradict the

Jacquemin and Saez result ; however, their sample firms are limited
to the 74 largest firms in 1972 and it ~is plausible that there are
diseconomies of scale due to excessiveiy big management<31) Our re-
sult corresponds to Caves and Uekusa (2), though they employed a
quadratic form to examine the effect of firm size.

(3) The long term debt always has a negative and significant effect
on profitability and this corresponds to the result of Hall and Weiss{5).
It may be suggested that external borrowing for expansion does not
have the effect of promoting profitability as Whittington (12} con—
tends. '

(4) The role of market share to raise profitability is impressive
and this is comparable to the results of Gale (4), Shepherd (10)
and Nakao (14). The advertising sales ratio in the single equation

model is significant and this is almost the same as Caves and Uekusa

(2).

Summing up our results, we cannot see any serious differences
in the structure of profitability between Japan and the other indus-
trialized states among the several hundreds of bigger firms. Firm
size seems not to have a very robust and continuous effect on profi-
tability but it is important as a threshhold in letting us know where
the structural elements of market begin to work effectively on profi-
tability. From our study we can reconfirm the fact that the role of

product differentiation is univerally important in advanced capitalism.



19.

Footnotes

% This paper is based on a research project of the Research Institute

S3

for Capital Formatiom of the Japan Development Bank. I am greatly
indebted to the collaborations from Mr. K. Taki of the Japan Develop~
ment Bank and Mr. H. Mishima of the Chuo University. I am grateful
to Prof. A. Jacquemin and Mr. E. de Souza of UCL for their comstruc-—

‘tive comments and discussions. Of course the views held and remaining

errors are all my ouwn,

The other papers which deal with a related subject are the following
Caves and Uekusa (2), Gale (4), Samuels and Smyth (8) and Stekler
(8).

Tn Japan corporate tax structure is likely to yield a bias ‘in calcu-
lating profits rates after taxes because big and small firms can be-
nefit from several tax allowances but often medium sized firms do
not have such opportunities. This is liable to overstate the profita~
bility of the big and small firms after taxes.

The mean and standard deviation of each subsample are given below.

period T period II period ITT

ranking | mean 5.31 4,54 3.46
standard

I~ 8 | deviation .75 .80 .94

ranking mean , 5.53 4,28 2.31

9 n 20 standard
: deviation .62 .68 .85

a1l firms|] mean 5,45 4,44 2.79

4!

Here we can also test the null hypothesis that the coefficient of
variation of each subsample is the same with the total average of

the whole sample. The results are similar to those of the average
profit rates ; only in period III, the hypothesis is rejected at

the 99 Z significance level for the bigger size classes and at the 90 %
significance level for the smaller size classes.

We have also divided our sample into groups of 100 firms and run
regressions for these subgroups. The estimation results are usually
poorer than those presented in the text.

Gale (4) argued that market share can be seen as a proxy for product
differentiation and we give the same interpretationm to our regression
results., But at the same time market share may represent the pecu-
niary gains through price discrimination as was stressed by Shepherd
(10). However we are not sure to what extent this factor isat work
because we lack ample data and analysis about Japanese inputs and
capital markets,
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This is based on the following investigatioms : Kazuo Taki, '"Market
Share of the Primary Manufactured Products’ (The Research Imstitute
of Capital Formation of the Japan Development Bank, 1978 : in
Japanese).

This may be naturally so because in the calculation of current
profits interest payment is deducted from business profits. But

‘when we run a regression using business profits, the estimation

vegults remain almost same.

Comanor and Wilson (3) employed simultaneous regression and got

the result that the advertising sales ratio is significant in the
estimation of the profit. rates equation, This may suggest that the
height of the product differentiation barrier is different between
Japan and United States.

The ratio of consumer goods producing firms is about 23 7 in the
biggest 400 firms and it is about 14 % in the smaller firms accor-
ding to the characterization of firms by the Yearbook of Mining and
Manufacturing Production Index (published by the Ministry of Inter-—
national Trade and Industry).

The estimation result of the profit rate equation for 67 firms
among the largest 100 firms is as follows.

Y = 2,891 + .062FS - ,034LD + .C9IMS + .238D
0.13)  (3.49) (2.82)  (.28)
+ .721AD + .122GD R% = 448
(1.86) (2.53)

i

(t~statistics are in parentheses).
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