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Abstract

The public sector and public corporations do not get profit and accordingly
cannot pay dividends while the corporate sector and companies earn profit
and pay dividends after taxes. What is a common base for both sectors (and
accordingly public corporation‘s and companies)? The author admits that
capital consumption is a common base. Then, how can this capital consumption
(economic depreciation) be measured in each sector and in public and private
organizations? What is the difference between the public and corporate sectors?
The author advocates that the public sector must earn the amount equal to undis-
tributed profit as capital consumption while the corporate sector must earn both
undistributed profit and dividends as profit after depreciation. This machanism
is justified using the Cobb-Douglas production function, the Solow Model, the
Solow-Kamiryo Model, and the author’s discrete model, the Kamiryo Model. -

Let the author assume that “efficiency” is measured by average and marginal
productivity (closely related to the capital-output ratio) and alsothat “equity/
income distribution” is measured by the relative share of labor/capital. Whét is
the relatioﬁship between efficiency and income distribution? This problem has
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- long been discussed by both the neo-classicals and the neo-Keynesians’. The au-
thor [“Economic Accounting,” 1998; JEL: 37(1), 1999] ,hés developed a set of
common structures for both national and corporate accounts. This paper intends
to explore these structures further in terms of the differences and similarities
between the public and corporate sectors. As a result, both efficiency and
equity are characterized in the public sector.

Particularly important is that the public sector is involved in optimal consump-
tion/utility and also the level of technology and the rate of technological progress
as in the privaté sector. The rate of change in the capital-output ratio is closely

~ related to the rate of technological progress as in the private sector. Asset
investment in the public sector is financed by taxes that correspond with
undistributed profit (in the private sector). When external funds are available,
these funds are used for asset investment, but this implies that efficiency is
lowered under negative rate of technological progress in the public sector. How
can utility of asset investment be measured in the public sector? People as in
the market must eValuate utility brought oﬁt by asset investment. Utility
corresponds with dividends (in the private sector), where supposed taxes paid by
prople are offset by supposed dividend payout. The relative share of profit,
which is closely related to the capital-output ratio, expresses the level of equity
in the public sector. Thus efficiency and equity are closely related each other

‘in the public sector.

The basic relationship between efficiency and equity in both sectors
Efficiency expressed by the capital-output ratio differs from labour produc-
tivity, y = Y/L. _

Equity is expressed by the relative share of profit, o = P/Y.

The capital-output ratio, Q = K/Y, connects productivity, y, and equity, o:
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y=k/Qand a=Q -r. Thus Q=£=g,
y

r

where the capital-labour ratio k = K/L and the rate of profit r = P/K.

Private Sector: Dividends are paid out from profit.
Y =W+P, where P =Sp + D and D = Sp + Cp, and Sp = Sy = Swp
under the modified golden rule: S # P.

AK =K(2) - K(l) =S = Sp + Syp (as net asset investment),
where Capital is K. Workers, L, is used for productivity, Y/L.

Cp = }'-‘ Sp, where 7 is the coefficient of time preference.
If y=0, D = Swp, Where consumed dividends are zero.

Thus, P =Sp+ D =Sp + Swp.

Hy=1,P=Sp+D=8Sp+S=2Sp+Syp=Sp + 8.

Public Sector: dividends are not paid out.

(1) A part of taxes is used for asset investment, AK (as gross investment).
Dividends, D, are replaced by utility, U, pebple’s response (corresponding with
optimal consumption), where saved wages are zero and supposed taxes-in is off-
set by supposed taxes-out (uﬁlity). |

(2) Taxes, T, are composed of Ty (corresponding with Sp), Tw (for all
wages), and Tpgp (for depreciation), where no borrowing is allowed. Mainfe-
ﬁance of asset investment is composed of a part of wages and depreciation as
révenue expenditure (not as capital expendituré).

(3) Borrowings, if any, must be treated separately. Then, the capital-output
ratio Qis 1.0 or K =Y. Efficiency Q differs from productivity y = Y/L=k/Q,
but y = k under Q = 1.0.

(4) Asset investment is composed of environmental and others. The level
of equity is considered by the magnitude of environmental investment and its
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utility.
Y =W + Ty + U, where Tax = Sp and D = Cp, = U, and Sp = Syp = 0.
Gross investment, AK(= S = Sp (since taxes are cash basis).
- Cp=D =1y Sp, where y=D/Sp = (1-ssp/v)/Ssp/y
Ify=1,D=Sp Ifsgp=1,D=S under y= 1.

In principle, the capital-output ratio should be 1.0 with no external funds.

(1) A Basic Proposition on Growth and Leverage: with Proof of “an
| increase in output equals undiStributed profit: AY = Sp»"
Why does AY = Sp hold in the balanced growth-state?
In the unbalanced growth-state, AY = ASp + AD + AW.

The balanced growth-state is defined a state where the grthh rate of .output-
equals the growth rate of capital. AY = S; is expressed as saving equals the
product of undistributed profit and the capital-output ratio». This proof is
processed using gross saving (that includes depreciation) and depreciation and
thus corresponds with Solow’s [1956] model. I can show the fqllowing proof

‘using net saving instead of gross saving.

The wage and dividend propensities to save are defined as follows:

=S

Sy and s, E%) under SD =Sy and D=8, +Cp.

Since .SWD =Sw, §=8p+5p,

~ where the retention ratio is defined as s, = -S—P.
Then S, = sb{(l—spjp}.

or,

SD=SW=‘SWOW

1) Kamiryo [1999] “Furthering the Role of Corporate Finance in Economic Growth,”
3.3.1 and 3.3.2. A :
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and
S=SWD+SP=SW.W+SP'P'

The saving rate is deﬁnéd as s E%

Define asf— and l—asﬁ/—.
Y Y

Now, I show the following three steps: saving, net investment, and
growth. First, dividing both sides of Equation 3-1 by output Y, the saving rate

is obtained as follows:

1. Saving:

S=SW(1—'06)+SP'OC. ' (3‘1)
2. Net investment:

Define net investment and the depreciation rate as

Thel’l AKZ AKGROSS ""6 ‘K=[SW(1—OC)+SP OC] Y.
3. Growth:

- Define the growth rate of capital and the growth rate of output as follows:

AK AY
=——and gy =—. 3-2
8k 1% 8y % | (3-2)

Define the capita-output ratio Q= %

The growth rate of capital is shown as |

_ AK gross . Dgp _ kS

= _4. . 3-3
8k 1% % O _ (3-3)

When both growth rates are equal in the balanced growth-state,

Equation 3-3 is shown using the growth rate of output as follows:

AY 5-6-Q
Y Q
. e Dy K '
Since depreciation is shown as Dgp = v Y=0-Q-7,
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AY = Y(sgross —9-Q) _ Scross — Pep _ Sner _E

Q Q- Q Q'_

In this paper, I use net saving instead of gross saving for simplification.

This is justified by my approach that depreciation is separately shown in my

. : : S .
model. Thus, an increase in output is expressed hereunder as AY = o which

is siﬁlilar to the Harrod-Domar model. (3-4-1)
Now if gy = gk, a necessary condition for this is considered as follows:

First, define theta 6= S ' (3-4-2)

. P ‘

Assume that Q equals 6 in the balanced growth_—state. Then, “an increase in
output equals undistributed prbﬂt” is derived using Equafions 3-4-1 and 3-4-2,
This is justified by the consistency between flows andrstock in the balanced
growth-state, as Tobin [1980] vaguely suggested this consistency and as I relate
this consistency to homogenous capital. If Q = 6 (as the necessary condition),
then AY =Sp. Accordingly, if Q=6,5=35,-Q.
Proposition 3-1 If the growth rate of output equals the growth rate of capital;
the necessary condition for this is the capital-output ratio equals the ratio of
saving to undistributed profit. The following two conditions derive from' this
necessary condition: (1) An increase in output equals undistributed profit and
(2) saving equals the product of undistributed profit and the capital-output ratio.
" (2) Introduction of Optimal Consumption/Utility into the Retention Ratio:
with Structure of consumption based on the coefficient of timev
preference

Now let me explairi the structure of consumption using equations step by step.
Cp

Define the ratio of consumed dividends to dividends: Cpip = R

: . . C
Define the ratio of consumed dividends to output: ¢y = TD'
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The relatibnship between the above two ratios is: ¢p,p = (¢ — ssp/y). The
following equations use the ratio of consumed dividends to output to explore the
concept of gamma.

Define the ratio of undistributed profit to output: sgpy = S—;.
Then the ratio of undistributed proﬁf is expressed as the product of the relative
sharé of profit, ¢, and the retention ratio, sp:

Sspiy =0~ Sp.
The ratio of consumed dividends to dividends is shown using gamma as a
fraction of the ratio of undistributed profit to output: cp;y =¥ - Sgpry-

Define the ratio of saved wages and dividends to output , where syp,y =

E;V,ﬂ, where Sw = Sp = Swp. |
For comparison, the above ratio of saved Wéges and dividends to wages and

dividends, swpwp, is expressed usihg the ratio of undistributed profit to output as

| follows:

Swpmwp = —s
T OSPIY

Swpry

Now let me explain the process where the coefficient of time preference is
involved in the theoretical retention ratio in the balanced growth-state. By
definition, profit equals the sum of undistributed profit, saved dividends (which
equal saved wages), and consumed dividends: P = Sp+D=Sp+Sp+Cpr=Sp+
Swp + Cp, where I use notation Syp instead of Sy.? By dividing edch value by
output o :7SSP/Y + Swpyy + Cow, 1S obtained. Thus, the ratio of saved wages to
output, Swy Of Swpry, 1S shown as,

Swpry = Q= Sspry —Cprye o - (3-5)
Remember that the necessary condition for the vital equality, ‘an increase in out-

put equals undistributed profit’ is also expréssed as: =0 - Sp.

2) Straightforwardly, if S = P, Sw = Sp = D in Keynesian models, where consumed

dividends are zero; Cp = 0. In the case of Cp # 0, Sy = Sp # D.
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Dividing thls equality by Y, s = Q - sgpy. (3-6)

Equation 3-6 is replaced by syp;y = (Q—1) sgpyy if Spp =(Q~1)-Sp.
Swp = (Q — 1) - Sp is proved as follows:
S—Sp=8p+Syp—Sp=Swp. Thus, Syp=Q - Sp—-Sp=(Q~-1)Sp
Or, Syp = (@ — 1) Sepy - G-D
As a result, Equation 3-5 equals Equation 3-7. |
Thus using cpy = 7+ Ssprs

Swpry =(Q=1D)Sspy =00 —Sgpyy =Y *Sspry-

a .
Then Sspiy = Q+y (3-8)
1.
or Sp=Sspip = Q+y | (3-9)
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Its Structure and Measurement (XIth World Product

. Congress, Edinburgh, UK, on 4" of October 1999)
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ivity

in the Public and Private

Its Structure and Measurement (XIth World Product

Congress, Edinburgh, UK, on 4" of October 1999)

Relationship between Efficiency and Equi

Sectors

Hideyuki Kamiryo
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Figures1 and 2 WPC99

Figure 1 Efficiency y=Y/L and Equity alfa=P/Y common to priovate and public sectors

y=k/Q k 8 9 10 11 12 13
1 Omega=1 8 9 10 11 12 13 -
125 Omega=1.2 6.40 7.20 8.00 8.80 9.60 10.40
1.50 Omega=1.5 5.33 6.00 6.67 7.33 8.00 8.67
1.75 Omega=1.7 4.57 5.14 5.71 6.29 6.86 7.43
2.00 Omega=2 4,00 4,50 5.00 5.50 6.00 6.50
constant Omega 1.5 1.5 1.5 1.5 1.5 1.5
k 8 9 10 11 12 13
y:Omecon  5.3333 6.0000 6.6667 7.3333 8.0000 8.6667
increasing Omega 0.80 1.00 1.25 1.50 1.75 2.00
k 8 9 10 11 12 13
y 10.0000 5.0000 8.0000 7.3333 6.8571 6.5000
decreasing Omega 2.00 1.75 1.50 1.25 1.00 0.80
k 8 9 10 11 12 13
y 4.0000 5.1429 6.6667 8.8000 12.0000 16.2500
=o/Q alfa 0.06 0.08 0.10 0.12 0.14 0.16
1 Omega=1 0.0600 0.0800 0.1000 0.1200 0.1400 0.1600
1.25 Omega=1.2 0.0480 0.0640 0.0800 0.0960 0.1120 0.1280
1.50 Omega=1.5 0.0400 0.0533 0.0667 0.0800 0.0933 0.1067
1.75 Omega=1.7 0.0343 0.0457 0.0571 0.0686 0.0800 0.0914
2.00 Omega=2 0.0300 0.0400 0.0500 0.0600 0.0700 0.0800
y (v axis) and k (x aixs) by the capital-output r (y axis) and alfa (x axis) by the capital~output
ratio ratio
Omega=1 0.20
o 12 Omega=1
- .5 megaz. 0.15 — == — Omega=1.25
m—'u — nOmega=1.5 0.10 == - — «Omega=1.5
— = = -Omega=1.75
— - - —Omega=1.7 005 pgeges 8 | Omegas2
______ - 0.00
7 8 9 10 11 12 13 14 Omega 005 010 015

y=k/Omega: Omega increases

14
12
10

-+

(=2 ]

y=k/Omega: Omega decreases
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Hideyuki Kamiryo:

Relationship between Efficiency and Equity in the Public and Private
Sectors: Its Structure and Measurement (XIth World Productivity
Congress, Edinburgh, UK, on 4* of October 1999)

’

Figures1 and 2 WPC99

Figure 2 Structure of valuation values and the valuation ratio

Q o r=o/Q2 Assume that Y'=1.
1.50 10.08 0.053333 Then, K® is shown as Q if y=1.
Coefficient of time preference y 0 0.5 1 1.5 | 2
Sspry=C/(C+Y) 0.053333  0.040000 0.032000 0.026667 0.022857 \

r=r-sgpry 0.000000 0.013333 0.021333 0.026667 0.030476
Qy-1 0.50 1.00 1.50 2.00 2.50
Q-Sgpry 0.026667 0.040000 0.048000 0.053333 0.057143
Oy #DIV/0! 3 1.5 o1 0.75
Coefficient of time preference y ) 0 0.5 1 1.5 2
Vosp=sgpry/t=a/t"*y VSP .3 1.5 1 0.75
K'=Qif Y’=1 K’ 15 1.5 1.5 15 1.5
Vyser=Vose/K =1y VVSP/K 0 2 1 0.666667 0.5
VO o=(asgp)/ 1 =(Q)* QY vD #DIV/0! 3 2.25 2 1.875
Vo=V Vo= Qy-1 vD 0.50 1.00 1.50 200 250
=(0c-ssp,y)/ssp,Y 0.50 1.00 1.50 2.00 2.50
0 0.5 1 1.5 2
Cp/D=y*sgpr/(0t-Sspry) CD/D 0.000000 0.500000 0.666667 0.750000 0.800000

V0 op=V’p*(Cp/D) VCD #DIV/0! 1.5 1.5 1.5, 1.5 ==K if Y=1.

Vep=v’p*(Co/D)

vCD 0 0.5 1 1.5 2

Valuation values and valutration ratio (y axis)
and gamma (x axis)

Valuation value and ratio ofconsumed dividends
(y axis) and gamma (x axis)

VSP
VD
—-—-vD

In: Kamiryo [1999, Figure 6-4] "Furthering the role of corporate finance,"” University of Auckland
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Relationship between Efﬁciency and Equi

the Public and Private

m

TIts Structure and Measurement (XIth World Productivity
Congress, Edinburgh, UK, on 4" of October 1999)

Sectors

Hideyuki Kamiryo
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Its Structure and Measurement (XIth World Productivity
Congress, Edinburgh, UK, on 4" of October 1999)

.

Relationship between Efficiency and Equity in the Public and Private

Sectors

Hideyuki Kamiryo
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in the Public and Private

Its Structure and Measurement (XIth World Productivity
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Its Structure and Measurement (XIth World Product

Congress, Edinburgh, UK, on 4™ of October 1999)

Relationship between Effic
Sectors
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