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1. Introduction

This paper, first, intends to express the relationship between saving and
consumption by connecting three kinds of ratios in saving with a utility function
designed from the idea of Ramsey [1928] and second, to connect saving and
consumption with wages and returns/rental by using the utility function of con-
sumption. In the current statistics of national accounts, compensation of
employees (hereafter wages) is included in GDP while final consumption is
included in national disposable income. I indicate that there is no way to con-
nect wages with consumption as far as I investigated.

Why do I need to search for an integrated relationship between saving or con-
sumption and wages or rental? First, I am curious about confirming the rela-
tionship between the structure of saving (for the retention ratio, the ratio of saved
dividends to dividends, and the saved wages to wages) and the utility function of
consumption that uses a discount rate for consumers, where saving and consump-
tion are dual to national disposable income, NDI. Second, I need new data for
wages and returns/rental in my endogenous growth model, whose base is still

“production” that guarantees an optimum/maximum rate of rental. I need new

1) T am much obliged to the advice of Dr. Toshimi Fujimoto for the understanding of
the utility function using the calculus of variations. I am also thankful to Dr. Itsuo
Sakuma (on 11 June 2005) for the discussion about the character of wages and rental in

this paper.
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definitions for wages and rental so that wages and rental in production are com-
patible with optimum consumption in income. Assume that NDI happens to be
equal to GDP, and still NDI is for income and GDP is for production.

My previous model [PhD, 2003] is based on corporate profit. The model
uses output as the sum of corporate profit (calculated as the sum of corporate
saving and dividends) and total compensation or wages shown in GDP, where
corporate profit is much less than the operating surplus as a residual of
GDP. My current model (after 2004) researches optimum each for consumption
and production.

In this paper, I started with the OECD National Accounts Statistics data that
disclose both wages and consumption (see Appendix) to establish my own
method to connect consumption with compensation. Then, I totally clarified the
essence of my method by using Table 5-1. This table presents a basis for the
ratio of a discount rate, rho, to the optimum rate of rental under convergence, r,
(rholr), by the level of a technology-golden rule/age, where the rate of saving, s,
equals the relative share of rental, alpha: s=alpha. Any country has its own
level of s=alpha, where rho=r holds. For empirical work, I use IMF data
(available in IFSY and GFSY) and apply Table 5-1 to the data.

How can consumption be converted to wages or how can wages to consump-
tion? Theoretically, if we assume that GDP is equal to NDI, we can directly use
both consumption and wages in statistics. When I compare wages shown in
GDP with estimated wages in production using my method, I use the word,
“estimated” still based on production. For estimating wages, I need the help of
the literature, in particular the utility function of consumption originated in Frank
Plumpton Ramsey [1928]. In this case, first I need to clarify the contents of
saving as a saving structure and then the dual relationship between saving and
consumption in NDI, which should be consistent with the saving structure. Jan
Tinbergen [1956] reviewed Ramsey and stated that the utility function should be
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measurable more easily (without an assumption of “bliss” as maximum utility).
Tinbergen uses the marginal capital-output ratio instead of Ramsey’s direct rela-
tionship between consumption and wages each as flow. I find that both meth-
ods reach the same result. Note that Robert Solow [1992] (whose original
exogenous growth model [1956] is based on a fixed rate of saving) only sug-
gested a short version of using a discount rate and a taste parameter.

It is a main purpose of this paper to establish my method for estimating wages
(modified wages; hereafter wages) and confirm its usefulness by showing empiri-
cal results using IMF data by country. In this case, I find, if I introduce tech-
nology that uses beta into a golden rule and accordingly, the utility function of
consumption, the empirical results are well-fitted. I need to review the golden
rule in the literature, using variables under convergence. By extending equa-
tions in Kamiryo [2004a], I will prove that the golden rule in the literature as-
sumes no technology. I will also prove that the rate of technological progress is
deeply involved in a new golden rule and accordingly, the utility function of
consumption. Kamiryo [2005¢] will separately extend equations under conver-
gence in more detail.

In Appendix, I attach tables and figures for the characteristics between con-
sumption and wages using three dimensional graphs. Also I attach results of

(rholr), comparing consumption with wages in OECD data by country.

2. The saving structure and the utility function

2.1 Relationship among saving ratios

In this section, I clarify that a compatible relationship between consumption in
income and “estimated” wages in production, based on the saving structure (that
is dual to the consumption structure) and the relative share of rental (that is dual
to the ratio of wages to output). There is no literature to clarify the relationship
between wages in GDP and “estimated” wages that satisfies optimum consump-
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tion, as long as I have investigated.

I will start with the saving structure. I assume that dividends paid by corpo-
rations belong to household consumption and saving (since corporation do not
consume), and saving is divided into corporate saving (before paying dividends)
and household savings. An equal condition lying between the rate of saving and
the relative share of rental, s=c¢, presents the clue for setting up a saving
structure. The condition of s=a is well known as the golden rule, where the
rate of rental will be equal to the growth rate of output under convergence but
without technology. Later I will discuss under what condition the golden rule
holds in an endogenous growth.

In the saving structure, I distinguish three kinds of savings and each corre-
sponding ratio in saving: (1) corporate saving and the retention ratio of
corporations, sy, (or the payout ratio), (2) saved dividends and the ratio of saved
dividends to dividends, sgp/p, and (3) saved wages and the ratio of saved wages
to wages, sy, and/or, household saving as the sum of saved wages and saved divi-
dends by households and the ratio of household saving to the sum of wages and
dividends, sy, where I simply assume, as I mentioned above, that dividends are
saved by households, neglecting the dividends received and saved by corpora-
tions since it is difficult to estimate the ratio of corporate-saved dividends to divi-
dends decided by corporations. I will show, first of all, each saving as a ratio
to national disposable income, NDI (hereafter, output), so that each saving ratio
is connected with the relative share of rental estimated in NDI. Thus, I need to
clarify the relationships between each of the above three savings and each ratio
to output. Using symbols, the saving structure is shown in comparison with
consumption as follows:

Output Y=NDI, estimated returns/rental I1, estimated wages/compensation
W: Y= I1+W (hereafter, I abbreviate “estimated”).

Corporate saving Sy, saved dividends Sp, saved wages Sy, total saving S: S=
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Sn+ Sp+ Sy. Consumed dividends Cp, consumed wages Cyy, total consumption
C: C=Cp+ Cy. And, Y=S + C, where II= Sy + D, D= Sp + Cp, W= Sy + Cy,
and Y=S + C=11+ W.

I will show each saving or consumption divided by output, using small
character:

I=s+c, where s=sspy+Sspyy+Sswiy, C=Cepy+Cewry, 0=0srtOp, dpy=Sspiy+Ccpiys
Wiwy= Sswi+Cewry, and y=s+c=0+wyy.”

As the results, the retention ratio of corporations Spy/Il= ssp=sp, the ratio of
saved dividends to dividends Sp/D= sgp,y/dpyy, and the ratio of household saving
to the sum of wages and dividends Sy/(W+D)= (sswiy + Sspw)/(wwiy+ dpiy)=sy.
The literature often uses s and sy, but without clarifying saved and consumed
dividends or the relationship between the ratio of consumed dividends to output
and the ratio of saved wages to output (for a version towards these relationships,
see Robinson [1962]). I will show the equations before introducing a utility
function and the equations after introducing a utility function.

Before introducing a utility function:

snzsizsi'gza'snzssn/y~ (1)
Yy 1mIy
S, S, D
Ogy=—=——=0(l—-sy)s = Sepyy- 2
P=y =y (L= 58m)Ssp/p = Sspyy )
C n-s;-S
Ocp = 70 = % =0 =gy —Sspyy = Q= ss)( = S5pp) 3)
where o) = Qgp +0lcp = 00— Sy -
S Sy W
Sswiy = 7W = WWY =sy(1-a), where sw=Sw/W. 4)
S S S
Ssuyy ETHZTW'*'TD:SW(I_O‘)"'SSD/Y or, ()

2) In symbols, I distinguish the wage rate, w, with the ratio of wages to output, wyy.,

where w is used for estimating the capital-labor ratio, using r/w.
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Sy Sy+S, W+D

SsHiy =

Y W+D Y

=5y (1=sgmv), where sy=Sy/(W+D).

Therefore, paying attention to the dual relationship between saving and consump-
tion,

O =Sy + Olsp + Olcp = Ssryyy (00— Sy ), Where o, = ot + Ot = 00(1—57) -

(6)
S = Sstyy T Sspy T Sswyy = Ssyy t Ssuyy - (@)
¢=ceppy +Cewpy =1=Ssryy + Sspyy + Sswyy)- (8)
Thus, s—a = s,y —ccpy, o s—0 =15y (1—0)— (1= s )1 = 55p,p)%), ¥
where sgyy = sy (1—@) and cepyy = 01— sp)(1—55p/p)- )

s Sy "

—=—+(su +Sspp(1=511) = 5w). (10)
o o

Since c=1-s and wy,=1-0., Eq.9 is replaced by c-wy,y and Eq.10 is replaced by

C/WW/y.

3) Give the values of three saving ratios, s- is a negative function of o: s-o=A-Ba,
where A is the ratio of saved wages to wages and B is the value of the ratio of saved
wages to wages minus the product of the dividend payout ratio and the ratio of con-
sumed dividends to dividends. This implies that economic policy can address the
changes in these three ratios.

4) My model uses a concept of net investment that corresponds with saving (for detail,
see Kamiryo, Black box [hopefully, 2005]. The investment structure should be shown
using net investment, appropriately to connect with the saving structure. The relation-
ship between the depreciation rate and the growth rate of capital is essential to the
understanding of the relationship between the investment and saving structures, even if
it comes from accounting identity. The depreciation rate in my endogenous model,
even if net investment after depreciation is used, corresponds with the depreciation rate
explicitly required for an exogenous model.

Net investment is finally connected with the relative share of rental using the ratio of
investment to the relative share of rental: é = ii
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After introducing a utility function:

I distinguish the character of s-o with that of s/ (see Eqs. 9 and 10 above). 1
indicate that the character of s/c is much more fitted for the introduction of a utility
function of consumption. Here I will conclusively use a key ratio derived from a
utility function (for detail, see the next section). The key ratio is the ratio of the
discount rate for consumption to the rate of rental under convergence: (rho/r), where
a discount rate, rho, is used for the present values of saving and consumption each
as flow, and r is the optimum rate of rental and used for the present values of rental
and wages each as flow. As a result, wy;y and ¢ are each expressed as,

(I1-o)=c/(rho/r) and ¢=(rho/r)(1-o), (1)

Or, rho(l1-a)=r(1-s).

Note that in Eq.11, the ratio of wages to output, 1-¢;, cannot be replaced by the
rate of rental, ¢, and the rate of consumption, ¢, cannot be replaced by the rate of
saving, s,

a#s/(rho/ryand s # (rho [ r)a.” (12)

Using Eq.11, the relationship between (r/10/r) and s/o are derived as follows:

1. If rho=r, 1-s=1-o or s=a or, if (rho/r)=1, s/o=1.

2. If rho<r, 1-s<1-o or s>a or, if (rho/r)<l1, s/o>1.

3. If rho>r, 1-s>1-oc or s<o or, if (rho/r)>1, s/a<l1.

Recall Egs.7 to 10 and express these equations in Eq.12, then,

1. If rho=r or s=a, Ssw;y =Ccp;yholds and thus, Sy (1—0t)=0o(1—sy)A—spp),

Or,a = Sw holds.” (13)
1= (s + Sspyp (1= 51) = sy)

5) When we need to express the area of saving in three dimensional graphs, we calcu-
late and express the area of consumption and then, by replacing this area with 1-c, the
area of saving is expressed.

6) If o=sw, sw = sn+Sspp(1-sp) holds but the retention ratio must be extremely low even

if dividends are all consumed.
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2. If rho<r or s>0, Sgy,y > cepyy holds, (14)
3. If rho>r or s<a, Sgyy < Ccpyy holds, (15)

When the three saving ratios on the RHS of Eq.13 are each fixed, the golden rule

will be maintained.

2.2 From the saving structure to the utility function

Now I will connect the above saving structure with a utility function in this
section. I find that the rate of saving is closely connected with the relative share
of rental in case study and empirical work, as I will show below. I find that the
above ratio of the discount rate rho to the rate of rental r, (rho/r), will control the
above two ratios, s and a. This ratio, (rho/r), is supported by the idea of the
utility function originated by Ramsey.

My framework for introducing a utility function into consumption will be
justified by the following two assumptions: First, the marginal discount rate of
consumption and the marginal rate of rental under convergence guarantee an
optimum consumption as proved by Ramsey (apart from some restrictions
below). Second, the marginal discount rate is equal to the discount rate on
average. And also, the marginal rate of rental is equal to the rate of rental on
average. The second assumption guarantees equilibrium under convergence.
The above two assumptions present a base for a compatibility between optimum
choice (lying between saving/investment and consumption) and equilibrium
under convergence that uses real assets in national accounts. For the relation-
ship between market equilibrium and equilibrium under convergence, I present a
method for neutralizing of financial assets in Kamiryo [2004b].

Ramsey [1928, p.546] stresses the feeling of confrontation lying between the
utility for consumption and the disutility for labor, where the production function
is supported by using both labor and capital, and the rate of interest is applied to
capital (see Eq.2). This is another expression of what I pursue—the relationship
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between consumption and wages. Ramsey [ibid., p.547] shows an optimum
path for a maximum consumption, using a calculus of variations based on Jcdr,
where c is the ratio of consumption to output. Ramsey expresses the optimum
consumption as a bliss, B, as a maximum value, but this B is difficult to measure
as indicated by Tinbergen. However, Ramsey [ibid., p.556] states that the dis-
count rate, p, is equal to df / dc, where the maximum rate of consumption, labor,
and capital are determined using the calculus of variations.”

Tinbergen [1956, pp.604-605], instead of using Ramsey’s B, intends to mea-
sure a corresponding rate of consumption by assuming that utility is measurable
and using the marginal capital-output ratio as a capital coefficient and
m=log(1+the discount rate) as a “psychological discount rate” comparable to an
interest rate, since log(1+m)=m holds if m is small. ~As a result, he showed the
area of the rate of consumption, ¢, and for the region of ¢>1, he neglected each
value using a dot: the higher the marginal capital-output ratio and m, the higher
the rate of consumption: c=m X the marginal capital coefficient.

I interpret his approach as follows: In equilibrium under convergence the mar-
ginal capital-output ratio is equal to the capital-output ratio on average. I denote
this ratio as £ as in my papers”: ¢ = m -£. The value of m, however, does not
empirically correspond with the discount rate. Under ¢=0.9, for example, if £2=2,
m=0.45, and if =4, m=0.225, which is still too high. If I introduce the above
(rholr) into Tinbergen’s idea of the capital-output ratio, capital will be converted

to rental as the product of capital and the rate of rental, r, and thus, ¢ = m - Qis

7) In a state of equilibrium, & = de =0, x=f(a,c), v(a)= g%u(x), and % =p, where a
is labor, c is capital, x is the rate of consumption. Also, u(x) is the marginal rate of
utility of a rate of consumption, and v(@) is the marginal rate of disutility of a rate of
labor. I pay attention to the treatment of the utility for consumption versus the
disutility for labor.

8) T also stress the importance of the capital-output ratio. The range of this ratio should

be carefully reviewed under convergence as shown in Kamiryo [2004c].
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reduced to the above Eq.11 or 12. This is because for capital and labor, r is used
and for saving and consumption r%o is used when (rho/r) is introduced into the
utility function.

In short, both Ramsey and Tinbergen show how to measure the utility function
of consumption and I stress here that both different approaches for utility mea-
surement will be reduced to Eq. 11 or 12 by using the ratio of rho to r, (rho/
r). Note that this ratio was explained by Ramsey [ibid., p.558] using an indi-
vidual or his heirs: if 7>p, he will save when he is young and if r>p it may be
negative, he or the class of men of this sort may borrow when young and pay

back when old.

2.3 Relationship between the utility function and technological progress

Assume that the utility function is expressed simply by using c(rho/r) as I dis-
cussed above. Now, I raise two questions: (1) Is the utility function indepen-
dent of technological progress? (2) If it is not, what is the relationship between
the utility function and technological progress? 1 find that the growth rate of
output is equal to the rate of rental under s=c if and only if the rate of techno-
logical progress is zero. The discount rate, rho, is independent of technological
progress, but the optimum rate of rental under convergence, r=r, is influenced
by technological progress. Therefore, I indicate that the utility function is inevi-
tably related to technological progress. This is now discussed briefly in this
section (for detail, see Kamiryo [2005c]).

For the above questions, I will prepare a few equations, starting with the fol-

lowing Eq.23 that holds under convergence in Kamiryo [2004a, p.60]:

. _ Bsoo i (1-0)
i(1=Bs)A+n)+n(l—c)’

where if Q'=€(0), the capital-output ratio is

minimized or set at optimum.
The rate of rental under convergence, i, is obtained by solving r = o/Q" at
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optimum.

._ o :a(i(l—ﬁ;a)(nn)m(l—a)J

r = = ~
Q ﬁ&:a'i(l_a)
=B )+n) n
O T Brai-a) B (16)

The growth rate of output under convergence, gy, is, in the literature, shown
. A(+n
as gp = 8al( )
-«

nological progress, g3, is shown in my endogenous growth model as

+n (consistently with Solow [1956]). Since the rate of tech-

gi=i(1-PB;_,). the growth rate of output is formulated by inserting

gi=i(-Bi,) into gy

ol o iA=F ) (17)
-« 1-a

The relationship between the rate of rental and the growth rate of output under

convergence is now derived by using A= w for the above r" in

1— B 1-o
Eq.16 and B= l(;ﬂ for the above in Eq.17.
-
. o .
i Vi a®
e (Bii).e
or 8 :(BS;X} . (19)

In Eqs.18 or Eq.19, the relationship between 7~ and gy is reduced to:
When " =gy, a=P5,i a/(B, i)=1 holds since. (20)
Eq.20 is useful to understand the character of the golden rule that includes the
rate of technological progress. Eq.20 suggests that the relative share of rental
under convergence may differ from the current relative share of rental: o < o,
where o = o/". This idea will present a useful device when we estimate
alpha from consumption, by using (rho/r) (see empirical results in 3.3 below).
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1. If the rate of technological progress is zero or the structural reform param-
eter, ﬁ;za , is 1.0, the relative share of rental is equal to the rate of saving
assuming that the rate of saving equals the rate of investment or exports
equals imports.
2. The higher the rate of technological progress the lower the rate of saving and
vice versa assuming that the relative share of rental is fixed.

Under the optimum convergence, Q(0)=0Q" and 10)=r" (see in Kamiryo [PhD
2003]). Therefore, the utility function of consumption is shown as c(rho/
). In short, when my model is used, an endogenous rate of technological
progress influences the relationship between the rate of consumption and the rela-
tive share of rental. Or, three fixed ratios in saving have already reflected tech-

nological progress.

3. Case study and empirical results using the utility function

3.1 Case study between saving and wages

In this section, I will explain the above saving structure and the relationship
between the rate of saving and the relative share of rental, first using case study
shown as Tables 1 and 2. Second, I will apply the above relationship to the
Japanese national accounts in 1993 to 2002, by dividing total accounts into the
government sector and the private sector. Third, I will apply the above relation-
ship to fifteen countries whose data come from OECD national accounts
statistics.

Before stating, I will explain the relationship between saving and returns/rental
or between consumption and wages using the utility function of consumption,
(rholr). Saving is dual to consumption. When saving is determined by the re-
tention ratio, the ratio of saved dividends to dividends, and the ratio of household
saving to wages, the rate of saving is, at the same time, determined from the util-
ity function of consumption, c(rho/r). In other words, when c(rho/r) is deter-
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mined, at the same time, the above three saving ratios are determined and bal-
anced so that the sum of saving and consumption equals national disposable
income. In these cases, when consumption is determined, at the same time, re-
turns/rental and wages are newly determined, each value being different from

that in GDP.

Table 1 Given C/W=p/r in national disposable accounts, saving raios are de-
termined with the relative share of rental

Case s=S/Y c=C/Y | CW=p/i |WY=(l-a) I1'Y=a S,/Y Sy’Y  SyAD=Ww)
[ 0 1 1.0500 0.9524 0.0476 0.0190 -0.0190 -0.0187
2 0.05 0.95 1.0250 0.9268 0.0732 0.0293 0.0207 0.0201
3 0.1 0.9 1.0 0.9000 0.1000 0.0400 0.0600 0.0576
4 0.15 0.85 0.9757 0.8712 0.1288 0.0515 0.0985 0.0934
5 0.2 0.8 0.9500 0.8421 0.1579 0.0632 0.1368 0.1282
6 0.25 0.75 0.9250 0.8108 0.1892 0.0757 0.1743 0.1611
7 0.3 0.7 0.9000 0.7778 0.2222 0.0889 02111 0.1923
8 0.35 0.65 0.8750 0.7429 0.2571 0.1029 0.2471 0.2217
9 0.4 0.6 0.8500 0.7059 0.2941 0.1176 0.2824 0.2491

Note: . (/W= p/r: This presents how to estimate wages, when s or ¢ is given. Case 3, 5= @=0.1, is a basc.
From ¢ (p/r), consumption, C, is theroretically derived, but in statistics, given C. W should be estimated.
2. The table replaces Y—S+C by Y- /7+W using rho/r=W/C, for s< o and s> &
3. The table assumes that the retention ratio S ;,/ /7 (=1-payout ratio, D/ [7) is 0.4.
4. As aresult, S,/ and S ;;/(D+W) are calculated. The literature may show S /W

First, Table 1 shows a case which starts with the rate of saving and Table 2
shows a case which starts with the rate of saving and the relative share of
rental. Both in Tables 1 and 2, the utility function of consumption, c(rho/r),
integrates consistently each value of saving, consumption, rental, and wages or

interrelated ratios. Figure 1 shows each ratio in Table 1, where the above three

Saving ratios dual to consumption by case

——s=S/Y
—8—P/Y=a
——SP/Y
——SH/Y
—¥— SH/(D+W)

by case

Figure 1 Given C/W=p/r in national disposable accounts, saving raios are
determined with the relative share of rental
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saving ratios are fixed and suggest that if each ratio changes together with the
change in (rho/r) each line will not be a linear.

In Tables 1 and 2, the ratio of consumption to wages is 1.0 when the rate of
saving, s, is equal to the relative share of rental, ¢, where the golden rule/age is
realized. And, if s<o this ratio gradually decreases below 1.0, and if s> it
gradually increases above 1.0.”

Table 2 Given three Kinds of saving ratios with the relative share of rental,
p/p=C/W is determined

given $ 0 0.05 0.1 0.15 0.2 0.25 0.3
given  alpha 0.06 0.08 0.1 0.12 0.14 0.16 0.18
slalpha 0 0.625 1.0000 1.25 1.4286 1.5625 1.6667
Sqp o s-alpha -0.06 -0.03 0 0.03 0.06 0.09 0.12
035 Sspgy 0.021 0.028 0.035 0.042 0.049 0.056 0.063
Ssnp U py 0.039 0.052 0.065 0.078 0.091 0.104 0.117
Sspy 0.0234 0.0312 0.0390 0.0468 0.0546 0.0624 0.0702
Copy 0.0156 0.0208 0.0260 0.0312 0.0364 0.0416 0.0468
Sy -0.0444 -0.0092 0.0260 0.0612 0.0964 0.1316 0.1668
Ssiy Ssiry Sspy -0.0210 0.0220 0.0650 0.1080 0.1510 0.1940 0.2370
Sy -0.0472 -0.0100 0.0289 0.0695 0.1121 0.1567 0.2034
S 114011 -0.0215 0.0226 0.0674 0.1127 0.1588 0.2055 0.2529
Cewy 0.9844 0.9292 0.8740 0.8188 0.7636 0.7084 0.6532
C=CepytCiyy 1.0000 0.9500 0.9000 0.8500 0.8000 0.7500 0.7000
SswrCepy -0.06 -0.03 0.00 0.03 0.06 0.09 0.12
0.06 0.03 0 -0.03 -0.06 -0.09 -0.12
1.0638 1.0326 1.0000 0.9659 0.9302 0.8929 0.8537

Note: 1. s-alpha=-(c-w - y) : dual each other. And, s-alpha=s gy y-c ¢, y if related parameters are given.

2. The literature often assumes that the above saved wages equal consumed dividends.
3. The ratio of houshold saving, in this table, is totally adjusted by fixing s ¢ 774, and sg;, 5.

It is suggested in Table 2 that the higher the rate of saving the higher the dif-
ference between s and ¢. Is it possible for policy-makers to realize the golden
rule/age when the rate of saving is extremely high? How can consumption in-
crease when the rate of saving is high? An only way is to spend all dividends
for consumption, where the ratio of saved dividends to dividends is zero. In any

case, it is shown that the rate of saving cannot separate from alpha beyond a

9) Recall that Ramsey [1928, p.556] uses two kinds of the rate of rental: the demand
curve for capital as r = df /dK and the discount rate, p, as the supply line. I find that
this intersect corresponds with the point of the above C/W=1.0 and his demand rate of

capital corresponds with the rate of rental under convergence in my model.
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certain range.

3.2 Case study with three dimensional graphs

Let me now explain some cases using three dimensional graphs. This section
first shows a basic case using Tables 3 and 4 together with Figures 2 and
3. Second, I will clarify the characteristics of (rho/r) using Table 5-1, where the
golden rule/age is deeply involved. The process to calculate Table 5-1 will be
shown by case in tables of Appendixes (Tables Al to A3), starting with Table 4.

As shown in Figures 2 and 3 corresponding with Tables 3 and 4, the shape of
the area of the ratio of consumption to output, c, is rather simple. The higher
(rho/r) and “l-alpha,” the higher the ratio of consumption to output is. Here,
first of all, I pay attention to the upper limit of (rho/r), where if the value of (rho/
r) is a little bit higher than 1.0 (e.g., 1.05 or 1.07), the ratio of consumption to
output, ¢, becomes beyond 1.0:c>1. When (rho/r) is 1.0, by definition, it is
under the golden age/rule, where s=alpha. The estimation of (rho/r) is closely
related to the level of s=alpha. In other words, it is inevitable for the estima-
tion of wages (or rental) using consumption (or saving) to know the relationship
between (rho/r) and the level of the golden age. This is shown as Table 5-1,
“Table of (rho/r) by the level of golden age,” together with Figure 4.

Table 5-1 was calculated changing each or two of the three saving ratios, by
the level of the golden age. Consumption is the current consumption and sav-
ing is future consumption as an alternative, yet, 1=c+s and c is dual to s and s is
dual to c. Note that when I finalize the values of (rho/r) in Table 5-1, I use ¢
(or 1-s) and 1-alpha. I raise here two questions for Table 5-1 (or Figure 4): (1)
Why is (rho/r) higher when 1-alpha is lower (the rate of rental is higher)? How
can [ interpret this tendency? (2) Why is (rho/r) higher when the golden age is
lower? How can I interpret this tendency? I conclude as follows:

1. The line of (rho/r)=1.0 constitutes a diagonal line downwards to the right in
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Table 3 The utility function of c(p/r) by 1-alpha: as a base

el o is the discount rate of the utility function & r is the rate of rental under convergence.
Case 1 0.2 c=(p/r)(1- ), where p/r=C/W. l-a
r /r 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.8125 0.8750 0.9375 1.0000 1.0625 1.1250 1.1875
A 0.7647 0.8235 0.8824 0.9412 1.0000 1.0588 1.1176
0.7222 0.7778 0.8333 0.8889 0.9444 1.0000 1.0556
0.6842 0.7368 0.7895 0.8421 0.8947 0.9474 1.0000
. 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.6190 0.6667 0.7143 0.7619 0.8095 0.8571 0.9048
0.5909 0.6364 0.6818 0.7273 0.7727 0.8182 0.8636
0.5652 0.6087 0.6522 0.6957 0.7391 0.7826 0.8261
0.5417 0.5833 0.6250 0.6667 0.7083 0.7500 0.7917
The z axis: for p/r. The above idea comes from both F.P. Ramsey [1928] and J Tinbergen [1956].
L
Case 2 0.1 c=(p/r)(I-a), where p/r=C/W. l-a
r 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.8125 0.8750 0.9375 1.0000 1.0625 1.1250 1.1875
0.7647 0.8235 0.8824 0.9412 1.0000 1.0588 1.1176
0.7222 0.7778 0.8333 0.8889 0.9444 1.0000 1.0556
0.6842 0.7368 0.7895 0.8421 0.8947 0.9474 1.0000
0.6500 0.7000 0.7500 0.8000 0.8500 0.9000 0.9500
0.6190 0.6667 0.7143 0.7619 0.8095 0.8571 0.9048
0.5909 0.6364 0.6818 0.7273 0.7727 0.8182 0.8636
0.5652 0.6087 0.6522 0.6957 0.7391 0.7826 0.8261
0.5417 0.5833 0.6250 0.6667 0.7083 0.7500 0.7917
The z axis: for p/r.
P
Case 3 0.1 c=(p/r)(I- &), where p/r=C/W. 1-o
r 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.7222 0.7778 0.8333 0.8889 0.9444 1.0000 1.0556
0.6842 0.7368 0.7895 0.8421 0.8947 0.9474 1.0000
0.6500 0.7000 0.7500 0.8000 0.8500 0.9000 0.9500
0.6190 0.6667 0.7143 0.7619 0.8095 0.8571 0.9048
0.5909 0.6364 0.6818 0.7273 0.7727 0.8182 0.8636
0.5652 0.6087 0.6522 0.6957 0.7391 0.7826 0.8261
0.5200 0.5600 0.6000 0.6400 0.6800 0.7200 0.7600
0.5000 0.5385 0.5769 0.6154 0.6538 0.6923 0.7308
0.4815 0.5185 0.5556 0.5926 0.6296 0.6667 0.7037
The z axis: for p/r.
Case 4 0.1 c=(p/r)(1- ), where p/r=C/W. l-a
r 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.9286 1.0000 1.0714 1.1429 1.2143 1.2857 1.3571
0.8667 0.9333 1.0000 1.0667 1.1333 1.2000 1.2667
0.8125 0.8750 0.9375 1.0000 1.0625 1.1250 1.1875
0.7647 0.8235 0.8824 0.9412 1.0000 1.0588 1.1176
0.7222 0.7778 0.8333 0.8889 0.9444 1.0000 1.0556
0.6842 0.7368 0.7895 0.8421 0.8947 0.9474 1.0000
0.6500 0.7000 0.7500 0.8000 0.8500 0.9000 0.9500
0.6190 0.6667 0.7143 0.7619 0.8095 0.8571 0.9048
0.5909 0.6364 0.6818 0.7273 0.7727 0.8182 0.8636

The z axis: for p/r.

Table 5-1. In the area above this line, (rho/r) is below 1.0, where the situa-
tion is more saving- oriented under r>rho. The lower the (rho/r) when
(rholr) is farther above from this line. In the area below this line, (rho/r) is
above 1.0, where the situation is more consumption-oriented under
rho>r. The higher the (rho/r) when (rho/r) is farther below from this
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The utility function c(p/) by 1-alpha: p=0.2

7 @12
=C 0, m08-1
00.6-08
00.4-0.6
0204
20-0.2

c=CrY 0 1.0000 -1.5000

@ 0.5000 -1.0000
@ 0.0000 -0.5000

@ 1.0000 -1.2000
| 0.8000 -1.0000
0 0.6000 -0.8000
0 0.4000 -0.6000
@ 0.2000 -0.4000
@ 0.0000 -0.2000

c=C/Y

cCrY

0 1.0000 -1.5000
@ 0.5000 -1.0000
@ 0.0000 -0.5000

Figure 2 The utility function of ¢(p/r) by 1-alpha: for Table 3
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Table 4 The rate of saving that is dual to the utility function of ¢(p/r) by 1-alpha

ol p is the discount rate of the utility function & r is the rate of rental under convergence.
Case 1 0.2 s=1-c=(p/r)(I- &), where p/r=C/W. l-o
r plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.24 0.8333 0.1875 0.1250 0.0625 0.0000 -0.0625 -0.1250 -0.1875
0.23 0.8696 0.2353 0.1765 0.1176 0.0588 0.0000 -0.0588 -0.1176
0.22 0.9091 0.2778 0.2222 0.1667 0.1111 0.0556 0.0000 -0.0556
0.21 0.9524 0.3158 0.2632 0.2105 0.1579 0.1053 0.0526 0.0000
0.2 1 0.35 0.3 0.25 0.2 0.15 0.1 0.05
0.19 1.0526 0.3810 0.3333 0.2857 0.2381 0.1905 0.1429 0.0952
0.18 11111 0.4091 0.3636 0.3182 0.2727 0.2273 0.1818 0.1364
0.17 1.1765 0.4348 0.3913 0.3478 0.3043 0.2609 0.2174 0.1739
0.16 1.2500 0.4583 0.4167 0.3750 0.3333 0.2917 0.2500 0.2083
The z axis: for_p/r. The X ais is for n, and the Y axis is for beta*.
L
Case 2 0.1 s=1-c=(p/r)(1- ), where p/r=C/W. 1-a
r plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.12 0.8333 0.1875 0.1250 0.0625 0.0000 -0.0625 -0.1250 -0.1875
0.115 0.8696 0.2353 0.1765 0.1176 0.0588 0.0000 -0.0588 -0.1176
0.11 0.9091 0.2778 0.2222 0.1667 0.1111 0.0556 0.0000 -0.0556
0.105 0.9524 0.3158 0.2632 0.2105 0.1579 0.1053 0.0526 0.0000
0.1 1 0.35 0.3 0.25 0.2 0.15 0.1 0.05
0.095 1.0526 0.3810 0.3333 0.2857 0.2381 0.1905 0.1429 0.0952
0.09 1.1111 0.4091 0.3636 0.3182 0.2727 0.2273 0.1818 0.1364
0.085 1.1765 0.4348 0.3913 0.3478 0.3043 0.2609 0.2174 0.1739
0.08 1.2500 0.4583 0.4167 0.3750 0.3333 0.2917 0.2500 0.2083
The z axis: for_p/r.
el
Case 3 0.1 s=1-c=(p/r)(I- &), where p/r=C/W. l-a
r plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.099 1.0101 0.7222 0.7778 0.8333 0.8889 0.9444 1.0000 1.0556
0.105 0.9524 0.6842 0.7368 0.7895 0.8421 0.8947 0.9474 1.0000
0.1 1 0.6500 0.7000 0.7500 0.8000 0.8500 0.9000 0.9500
0.095 1.0526 0.6190 0.6667 0.7143 0.7619 0.8095 0.8571 0.9048
0.09 1.1111 0.5909 0.6364 0.6818 0.7273 0.7727 0.8182 0.8636
0.085 1.1765 0.5652 0.6087 0.6522 0.6957 0.7391 0.7826 0.8261
0.08 1.2500 0.5200 0.5600 0.6000 0.6400 0.6800 0.7200 0.7600
0.075 1.3333 0.5000 0.5385 0.5769 0.6154 0.6538 0.6923 0.7308
0.07 1.4286 0.4815 0.5185 0.5556 0.5926 0.6296 0.6667 0.7037
The z axis: for p/r.
yl
Case 4 0.1 s=1-c=(p/r)(1- &), where p/r=C/W. l-a
r plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.13 0.7692 0.0714 0.0000 -0.0714 -0.1429 -0.2143 -0.2857 -0.3571
0.125 0.8000 0.1333 0.0667 0.0000 -0.0667 -0.1333 -0.2000 -0.2667
0.12 0.8333 0.1875 0.1250 0.0625 0.0000 -0.0625 -0.1250 -0.1875
0.115 0.8696 0.2353 0.1765 0.1176 0.0588 0.0000 -0.0588 -0.1176
0.11 0.9091 0.2778 0.2222 0.1667 0.1111 0.0556 0.0000 -0.0556
0.105 0.9524 0.3158 0.2632 0.2105 0.1579 0.1053 0.0526 0.0000
0.1 1 0.3500 0.3000 0.2500 0.2000 0.1500 0.1000 0.0500
0.095 1.0526 0.3810 0.3333 0.2857 0.2381 0.1905 0.1429 0.0952
0.09 11111 0.4091 0.3636 0.3182 0.2727 0.2273 0.1818 0.1364

The z axis: for p/r.

line. I understand these characteristics are reasonable.

2. The lower the golden age, where s=alpha, the more consumption-oriented
the area is. For example, in the case of s=alpha=0.05, the situation is com-
pletely consumption-oriented. Then, does this situation show the lowest
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s dual to the utility function c(p/) by 1-alpha: p=0.2

s=l-c 00.4-0.6

00204
Lalpha m0-0.2
@-02-0

s=I-c 00.4-0.6

00.2-0.4
m0-0.2
@-0.2-0

s=I-c

0 1.0000 -1.5000
@ 0.5000 -1.0000
@ 0.0000 -0.5000

s=l-c W 0.4000 -0.6000
0 0.2000 -0.4000
0 0.0000 -0.2000
@ -0.2000 -0.0000

@ -0.4000 --0.2000

Figure 3 The rate of saving, s, dual to the utility function of ¢(p/r) by 1-alpha: for Table 4
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Table 5-1 Table of (rho/r) by the level of golden age, s=q, where beta "=1.0 and i/s=1.0

- 0.65 0.7 0.75 0.8 0.85 0.9 0.95
a 0.35 0.3 0.25 0.2 0.15 0.1 0.05
s=a=035s 0.3500 0.3093 0.2686 0.2279 0.1871 0.1464 0.1057
c=1-s 0.6500 0.6907 0.7314 0.7721 0.8129 0.8536 0.8943
prr 1.0000 0.9867 0.9752 0.9652 0.9563 0.9484 0.9414
s=a=0.30s 0.3400 0.3000 0.2600 0.2200 0.1800 0.1400 0.1000
c 0.6600 0.7000 0.7400 0.7800 0.8200 0.8600 0.9000
prr 1.0154 1.0000 0.9867 0.9750 0.9647 0.9556 0.9474
s=a=025s 0.3260 0.2880 0.2500 0.2120 0.1740 0.1360 0.0980
c 0.6740 0.7120 0.7500 0.7880 0.8260 0.8640 0.9020
o 1.0370 1.0172 1.0000 0.9850 0.9718 0.9600 0.9495
s=a=020s 0.3126 0.2750 0.2375 0.2000 0.1625 0.1250 0.0875
c 0.6874 0.7250 0.7625 0.8000 0.8375 0.8750 09125
or 1.0576 1.0357 1.0166 1.0000 0.9853 0.9722 0.9605
s=q@=0.15s 0.2968 0.2601 0.2234 0.1867 0.1500 0.1134 0.0767
c 0.7032 0.7399 0.7766 0.8133 0.8500 0.8866 0.9233
prr 1.0819 1.0570 1.0355 1.0166 1.0000 0.9852 0.9719
s=a=0.10s 0.2500 0.2200 0.1900 0.1600 0.1300 0.1000 0.0700
c 0.7500 0.7800 0.8100 0.8400 0.8700 0.9000 0.9300
prr 1.1538 1.1143 1.0800 1.0500 1.0235 1.0000 0.9789
s=a=0.05s 0.2001 0.1751 0.1501 0.1251 0.1001 0.0750 0.0500
c 0.7999 0.8249 0.8499 0.8749 0.8999 0.9250 0.9500
pr 1.2306 1.1784 1.1332 1.0937 1.0588 1.0277 1.0000
Note: saving maches rental by changing each of s /747, 5 g2, and s g, by the level of the golden age.
Figure for Table of (rho/r) by th level of the golden age, s= o
1.25 —e— (tho/r) at 0.35
120 F —&— (tho/r) at 0.3
1.15 | — —(tho/r) at 0.25
\; 1.10 F —<— (tho/r)at 0.2
=
S 1.05 §\ —¥— (tho/r) at 0.15
1.00 F \§\ —e— (tho/r) at 0.1
095 F A —+— (tho/r) at 0.05
0.90 |
0.60 0.65 0.70 0.75 0.80 0.85 0.90 095 1.00

Figure 4 Figure for Table of (rho/r) by the level of the golden age, s=alpha: for Table 5-1

alpha? This differs from the real

3. The lower the golden age, where s=alpha, the more consumption-oriented
the area is. For example, in the case of s=alpha=0.05, the situation is com-
pletely consumption-oriented. Then, does this situation show the lowest
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alpha? This differs from the real
world: does the US show a low alpha? No, it does not and we need a suit-
able interpretation.

If alpha is low, the rate of rental is also low and cannot absorb funds from the
world assuming a fixed moderate capital-output ratio, £2(0): if alpha=0.05 and
€(0)=2.5, then the rate of rental, r(0), will be 0.02, which is no attractive at all
in the world money market. Recall the above Eq.20, o = f;_,-i under the
golden age, when technological progress is not zero. A modified alpha is set
o'=0/Bs,. If B5,=0.7 and alpha=0.1, then the modified alpha is
0.1+0.7=0.1428. This implies that alpha is estimated at a higher value than that
in Table 5-1. I will briefly discuss this problem in 3.3 soon below and also in
Kamiryo [2005¢] in more detail.'”

Finally, I raise two propositions derived from Table 5-1 and Figure 4.

Proposition 1: The value of (rho/r) and the ratio of consumption to output will
be hyperbolically higher if the relative share of rental increases.
Proposition 2: The higher the (rho/r), the more consumption-oriented the situa-
tion is, if the level of s=alpha at the golden age becomes lower, assuming no
technological progress. On the other hand, the level of (rh0/r) is more mitigated
if the rate of technological progress is higher.

In short, in my endogenous growth model, the golden rule is modified and in-
fluenced by the level of beta” and thus, the level of s=alpha will be higher than
that with no technological progress. This corresponds with such that technology

will induce investment as stressed by Schumpeter.

10) When alpha is estimated at a higher value, usually the capital-labor will be estimated
at a higher value. When capital is unknown, if I divide alpha/(1-alpha) by the ratio of
the rate of rental to the wage rate, r/w, the capital-labor ratio, £(0), will be estimated: if
the rate of rental is lower 7/w will be lower and thus, the capital-labor ratio and capital
will be higher, assuming that alpha is fixed. This idea comes from Kamiryo [2004c].

In this respect, alpha is indirectly related to capital.
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3.3 Empirical results in the Japanese national accounts

This section, using (rho/r), shows estimated wages and rental based on na-
tional disposable income as the sum of saving and consumption, using the Japa-
nese national accounts, 1993 to 2002. The results are more vividly shown when
the total economy is divided into the government sector and the private sector
(compare Tables 6-1 with Tables 6-2 and 6-3, together with Figure 5).

The Japanese economy has changed significantly last one decade in terms of
the relationship between saving and alpha. This change is expressed by the tran-
sition of the ratio of s to alpha: s/alpha. When s/alpha=1.0, the situation is un-
der the golden rule/age. The higher the value of s/alpha beyond 1.0, the more
saving-oriented it is and vice versa. The value of s/alpha has declined from
1.25 in 1993 to 0.75 in 2002, slightly influenced by the value of (rho/r) as seen
in Table 6-1 by case. Japan rapidly turned to consumption-oriented economy

during this decade.

Table 6-1 Measurement of wages using the utility function: Cases of Japan (Open S-I

Approach)
For total economy: Japanese cases
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Final consumpt C[ 3341891 3440005 3520963 3623498 3649617 3672245 3682761 370896 3721362 3719447
Y-S+C| 4022965 4070543 4119209 4234745 4285224 3961838| 4192023 4199709  411570.5  406983.1
e=CrY| 08307 0.8451 0.8548 0.8557 08517 0.9269 0.8783 0.8831 09042 09139
s=S/Y| 01693 0.1549 0.1452 0.1443 0.1483 00731 0.1217 0.1169 00958 00861
Lev=(1-Score)Score| ~ 3.1710 21915 17713 11233 1.0937 08611 0.7296 0.2663 (0.0884)  (03712)
(DY 00354 0.0305 0.0230 0.0172 00309 (00277 0.0316 0.0295 00289 00329
Casel (tho/r) 0.960 0.960 0.960 0.960 0.960 1.020 0.980 0.990 1015 1.030
asabase  W=C/(p/r) 3481136 3583339  366767.0 3774477 3801684 3600240 | 3757919 3746424 3666367 3611114
Lo=W/Y 08653 0.8803 0.8904 0.8913 08872 0.9087 0.8963 08921 08908 0.8873
alpha 0.1347 0.1197 0.1096 0.1087 0.1128 0.0913 0.1037 0.1079 0.1092 0.1127
sfalpha 12570 12042 13249 13280 13145 0.8009 11728 1.0827 08776 0.7638
Rental  54182.9 487204 451539 460268 483540 361598 | 435004 453285 449338 458717
Case2 (tho/r) 0.960 0.960 0.964 0.964 0.964 0.984 0.975 0975 0.979 0.984
W=Cl(p/r) 3481136 3583339  365416.5 3760682 3787455  373142.1| 3778270 3804985 3799645 3779944
Lo=W/Y 08653 0.8803 0.8871 0.8881 0.8838 09418 0.9011 0.9060 09232 09288
alpha 0.1347 0.1197 0.1129 0.1119 0.1162 0.0582 0.0989 0.0940 0.0768 0.0712
slalpha 1.2570 12942 1.2864 1.2804 12769 1.2568 12303 12433 12477 1.2087
Rental 54183 48720 46504 47406 49777 23042 41465 39472 31606 28989
Case3 (tho/r) 0.960 0.960 0.960 0.960 0.960 1012 1.025 1014 1014 1.020
W=Cl(p/r) 3481136 3583339 3667670 3774477 3801684 3629608 | 3593521  365889.1  367160.0  364691.2
La=W/Y 08653 0.8803 0.8904 0.8913 08872 09161 0.8570 08712 08921 0.8961
364691.2 | alpha 01347 0.1197 0.109 0.1087 01128 0.0839 0.1430 0.1288 01079 0.1039
slalpha 1.2570 1.2942 1.3249 1.3280 1.3145 0.8717 0.8511 0.9074 0.8880 0.8285
Rental 54183 48720 45154 46027 48354 33223 59940 54082 44410 42292
Cased (tho/r) 0.943 0.943 0943 0.943 0943 1014 1018 1.027 1.036 1.045
W-Cl(p/r) 3545311 364937.3  373504.1 3843892 3871335  362317.7| 3617685 3611701 3592799  356066.9
l-a=W/Y 08813 0.8965 09067 09077 09034 09145 0.8628 0.8600 0.8729 0.8749
alpha 0.1187 0.1035 0.0933 0.0923 0.0966 0.0855 0.1372 0.1400 01271 0.1251
sfalpha 14259 14971 15573 15639 15357 0.8551 0.8869 0.8346 07541 0.6882
Rental 47765 42117 38417 39085 41389 33866 57524 58801 52291 50916
Cases (tho/r) 0.962 0.963 0.964 0.964 0.964 1021 1.007 1012 1017 1.022
W=Cl(p/r) 3474745 3573546 3652552 3757404 3784074 359689.0 | 3655650 3665129 3659156 3639256
[W-WerWer | 1-0=W/Y 08637 08779 0.8867 0.8873 08831 0.9079 08719 08727 0.8891 0.8942
alpha 0.1363 0.1221 0.1133 0.1127 0.1169 0.0921 0.1281 0.1273 0.1109 0.1058
slalpha 1.2423 1.2687 1.2820 1.2805 1.2683 0.7935 0.9495 0.9180 0.8637 0.8138
Rental 54822 49700 46666 47734 50115 36495 53727 53458 45655 43058
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Table 6-2 Measurement of wages using the utility function: Cases of Japan (Open S-
I Approach)

The government sector

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Excl pension 300662 310233 324116 331081 341507  351979| 363894 369743 378722 38511
392611 324289 314629 318032 334578 245024 190091 212211 17956 100195
07658 09567 10302 1.0410 10207 14313 19143 17423 21092 3.8436
02342 00433 (0.0302)  (0.0410)  (0.0207)  (04313)| (0.9143)  (0.7423)  (1.1092)  (2.8436)|
LivioUg-56)/Sa| 04479 20296 34040 40836 38715 (42400 (23008)  (2.1746)  (1.7172)  (1.3804)
(Selo) Yo (03399)  (0.6167)  (0.7517)  (0.6986)  (0.5698)  (LISIS)| (1.8078)  (13877)  (1.7586)  (3.8042)
Casel (rho/r) 0.960 0.960 0.960 0.960 0.960 1.020 0.980 0.990 1.015 1.030
313190 323159 337621  34487.6  35573.6  34507.7| 371320 373478 373125 373893
07977 09965 10731 10844 1.0632 1.4032 19534 17599 2.0780 3.7317
02023 00035 (0.0731)  (0.0844)  (0.0632)  (0.403D) (0.9534)  (0.7599)  (1.0780)  (2.7317)
L1577 124431 04126 04861 03275 10696 09590 09768 10289 10410
7942 113 (2299) (2684 QUI6) _ (9I5)]  (18123)  (16127) _ (19357)  (27370)
0.960 0.960 1.000 1.000 1.000 1.025 1.020 1.020 1.020 1.020
31319.0 323159 32411.6 33108.1 34150.7 34339.4 35675.9 362493 37129.6 377559
0.7977 0.9965 1.0302 1.0410 1.0207 1.3963 1.8768 1.7082 2.0678 3.7682
0.2023 0.0035 (0.0302)  (0.0410)  (0.0207)  (0.3963)|  (0.8768)  (0.7082)  (1.0678) (2.7682)
1.1577 12.4431 1.0000 1.0000 1.0000 1.0881 1.0428 1.0482 1.0387 1.0272
7942 113 (949) (1305) (693) (9747)] (16667) (15028) (19174) (27736)
0.960 0.960 0.960 0.960 0.960 0.940 0.980 0.960 0.960 0.940
313190 323159 337621  34487.6  35573.6 374446 | 371320 385149 394502 40969.1
Wo/Y 07977 09965 10731 1.0844 10632 15226 19534 18149 21970 4.0889
alphag 02023 00035 (0.0731)  (0.0844)  (0.0632)  (05226) (0.9534)  (0.8149)  (1.1970)  (3.0889)
361111.4 | sefalphag L1577 124431 04126 04861 03275 08252 09590 09109 09266 0.9206
maximum(-) __Rental 7942 13 (2299) (2684) (2116) (12852), (18123) (17294) (21494) (30950)
Cased (sholt) 0.970 0.970 0.970 0.970 0.970 1.000 1.000 1.000 1.000 1.000
Wo=Col(p/r) 309961 319828 334140 341321 352069 351979 | 363894 369743 378722 385110
Wo/Yo 0.7895 0.9862 1.0620 10732 1.0523 14313 1.9143 1.7423 2.1092 3.8436
356066.9 | alphag 02105 00138 (006200  (0.0732)  (0.0523)  (04313) (0.9143)  (0.7423)  (1.1092)  (2.8436)
sg/alphag L1125 3.1507 04862 0.5603 0.3961 1.0000 1.0000 1.0000 1.0000 1.0000
Rental 8265 446 (1951) (2329) (1749) (10606) (17380) (15753) (19916) (28492)
(rho/r) 0.980 0.990 1.005 1.010 1010 1.030 1.030 1.030 1.035 1.040
Wo=Colp/r)  30679.8 313367 322503 327803 338126 341727 | 353295 358974 365915 370298
WolYo 07814 09663 10250 10307 10106 13896 18586 16916 2.0378 3.6058
alphag, 02186 00337 (0.0250)  (0.0307)  (0.0106)  (03896) (0.8586)  (0.6916)  (1.0378)  (2.6958)
so/alphag 10715 12869 12048 13355 19531 11070 10649 10734 10687 10548
minimum(-)___Rental 8581 1092 (787) ©17) (355)  (9580)[  (16320)  (14676)  (18635)  (27010)

Table 6-3 Measurement of wages using the utility function: Cases of Japan (Open S-
I Approach)

The private sector

1993 1994 1995 1996 1997 1998] 1999 2000 2001 2002

Inclpension  Crpy 3041229 3129772 3196847 3292417 330811 3320266 3318867 3339217 334264 3334337
You=SertCpn| 3630354 3746254 380458 3916713 3950646 3715914 4002832 3987498 3936145  396963.6
con=Con/Yrw| 08377 0.8354 0.8403 0.8406 08374 08935 0.8291 0.8374 0.8492 0.8400
Sou=Spe/Yor| _ 0.1623 0.1646 0.1597 0.1594 0.1626 0.1065 0.1709 0.1626 0.1508 0.1600

Lovonr=Gr SR 14264 08421 05216 02985 03294 00012 (0048T)  (02065)  (0.4747)  (0.6507)
(Serrler)/ Yew 0.0759 0.0866 0.0871 0.0753 0.0818 0.0487 0.1189 0.1049 0.1105 0.1297

Casel (tholr) 0.960 0.960 0.960 0.960 0.960 1.020 0.980 0.990 1.015 1.030
Wer=Cr/(p/r) 3167947 3260179 3330049  342960.1 3445948 3255163 | 338659.9 3372046 3293241  323722.0

Wt/ Yo 0.8726 08703 08753 0.8756 0.8722 0.8760 0.8461 0.8459 0.8367 08155

alphapy 0.1274 01297 01247 0.1244 0.1278 0.1240 01539 0.1541 0.1633 0.1845

Soi/alphape 12740 12683 12807 12816 12731 08587 1.1099 1.0549 09232 0.8674

Rental 46241 48607 47453 48711 50470 46075 61623 61455 64290 73242

Case2 (tholr) 0.960 0.960 0.960 0.960 0.960 0.980 0.970 0.970 0975 0.980
Wen=Con/(p/r) 3167947 326017.9 3330049  342960.1 3445948 3388027 | 3421512 3442492 3428349 3402385

W/ Yo 08726 0.8703 08753 08756 08722 09118 0.8548 0.8633 08710 0.8571

alphap 01274 0.1297 0.1247 0.1244 0.1278 0.0882 0.1452 0.1367 0.1290 0.1429

swfalphapg  1.2740 12683 12807 12816 12731 12067 11766 11895 11688 11200

Rental 46241 48607 47453 48711 50470 32789 58132 54501 50780 56725

Case3 (tholr) 0.960 0.960 0.960 0.960 0.960 1.020 1.030 1.020 1.020 1.030
Wen=Con/(p/r) 3167947 3260179 3330049  342960.1 3445948 3255163 | 3222201 3273742 3277098  323722.0
WerdYomi 08726 0.8703 08753 08756 08722 0.8760 0.8050 0.8210 0.8326 08155

alphapy 01274 01297 01247 01244 01278 0.1240 0.1950 0.1790 0.1674 0.1845

Swalphagy; 12740 12683 12807 12816 12731 08587 08762 0.9083 0.9006 0.8674

Rental 46241 48607 47453 48711 50470 46075 78063 71376 65905 73242

Cased (tholr) 0.940 0.940 0.940 0.940 0.940 1015 1.020 1.030 1.040 1.050
Wer=Cp/(p/r) 3235350 3329545  340090.1 3502571 3519266  327119.8 [ 325379.1 3241958 3214077 3175559

v/ Yo 08912 0.8888 0.8939 08943 0.8908 08803 08129 08130 08166 0.8000

alphape 0.1088 01112 0.1061 0.1057 0.1092 0.1197 0.1871 0.1870 0.1834 0.2000

Swfalphagy 14914 14794 15055 15074 14895 0.8897 09131 0.8695 0.8220 0.8000

Rental 39500 41671 40368 41414 43138 44472 74904 74554 72207 79408

Cases (tho/r) 0.960 0.960 0.960 0.960 0.960 1.020 1.005 1.010 1015 1.020
WormCo/(pit) 3167947 3260179 3330049 3429601 3445948 3255163 | 3302355 3306155 3293241 3268958

Wen Yo 08726 0.8703 08753 08756 08722 0.8760 08250 08291 0.8367 0.8235

alphapg, 01274 0.1297 0.1247 01244 01278 0.1240 01750 0.1709 0.1633 0.1765

Swofalphage,  1.2740 12683 12807 12816 12731 08587 09764 09515 09232 0.9067

Rental 46241 48607 47453 48711 50470 46075 70048 68134 64290 70068
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Case 1 for ¢ (p/r) in total economy, Japan
35
30 —e— LEV=(I-SCORP)/SCORP
. —=— (SDY
25 = == (rho/T)
20 —3¢— s/alpha
1.5
1.0
0.5
0.0
0.5)
(1.0)
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
2.Case 1 for ¢ (p/r) in the government sector, Japan
15.0
—e— LEV(G=(1G-SG)/SG|
100 —8— (SGIG/YG
’ = w= (rhoO/1)
5.0 —¢— sGlalphaG
0.0
(5.0)
(10.0)
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
3. Case 1 for c(p/r) in the private sector, Japan
2.0
1.5
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—&— (SPRI-IPRI)/YPRI
0.5
e e (rhO/T)
0.0
©5) —¢—sPRI/alphaPRI
(1.0)
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Figure 5 The relationship between saving and rental using the utility function: cases of
Japan: for Table 6
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The above tendency is significantly stronger in the government sector, but
alpha becoming negative as seen in most EU countries. And, the above tendency
should be weaker in the private sector, but note that the private sector has
decreased borrowings without facing at “crowding out,” as seen in Figure 5. In
other words, the leverage defined as the ratio of net investment minus corporate
saving to corporate saving has decreased continuously in the decade. This
corresponds with the decrease in bad debts and also in the capital-output
ratio. Under these circumstances, how can the value of (rho/r) be discriminated

by sector? This will be discussed more in Kamiryo [2005c].

3.4 Empirical results in the OECD national accounts

Finally, in most countries in EU, the results derived using OECD National
Accounts Statistics data in 1967 to 2003, show that in the long-term the value of
slalpha significantly has varied due to budget deficits but the value of (rho/r) has
compulsively remained within some narrow ranges. This is because if (rho/r)
increased continuously the value of alpha also increases, resulting in the increase
in the capital-output ratio without limit,'"” which destroys an economic system.

For my empirical analysis, I need four values'? (which I call raw data in sta-
tistics) together with the determination of (rho/r): GDP, national disposable in-
come, consumption, and actual compensation/wages in GDP. [ investigated
twenty five countries available in OECD Statistics, but finally I found that ten
countries publish all of the above four values. Thus, I added five countries to

my investigation, although national disposable income and/or actual wages are

11) I discussed this problem in Kamiryo [2004c], where the capital-output ratio has its
upper limit by club, classified using many developing and advanced countries.

12) In the neat future I intend to use together “employed persons” (available in OECD
raw data) instead of population (available in IFS and GFS, IMF). In this case, I hope
I can distinguish increasing returns to capital (IRC) with decreasing returns to capital

(DRC) more accurately.
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often not available after 1996. The results are shown in Appendix (Figures A4
with OECD data). Thus,

Proposition 3: If the value of (rho/r) is determined within a certain limit or
within a range of Table 5-1, the ratio of consumption to output, ¢, and/or alpha
may fluctuate significantly in a short term, but in the long-term, ¢ and/or alpha

will return back to a normal level by economic policies.

4. Conclusion

This paper discussed the relationship between consumption and com-
pensation. I synthesize consumption and compensation with both optimum con-
sumption in income and maximum rental in production. For consumption, I use
the discount rate for consumers and the rate of rental for production and integrate
the relationship between consumption and compensation by using (rho/r), main-
taining each character of production and income.

I reviewed Ramsey [1928] and Tinbergen [1956] together with Sen Amarta
Kumar [1957, 1961]. This is because Solow [1992] indicated the necessity of
introducing the utility function of consumption and Tinbergen assumed and
advocated that the utility function should be measurable. And, I found in this
paper that both approaches finally are integrated to a simple utility function of
consumption, c(rho/r). My approach differs from Tinbergen, yet I got a hint
from him and expressed the area of c(rho/r), by using three dimensional
graphs and presenting Table 5-1 (abbreviating 5-2 and 5-3 for calculation in
this paper).

I showed the above results using cases together with three dimensional graphs,
and also testing the Japanese national accounts in 1993 to 2002 and OECD
National Statistics in 1967 to 2003. As the results, I found three propositions
that were related to a golden rule/age consistent with technology. These proposi-
tions are useful when we estimate wages or rental by country and year, using the
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values of (rho/r) as in Table 5-1.'¥

Finally, I add that I am soon applying my method (that is uniquely related to a
golden rule consistent with technology) to many countries “by sector,” using the
data of IFS and GFS of IMF, which covers many countries in the world. And
also, I must justify how to apply a technology-golden rule to the private sector.
If the private sector constitutes an economy, income must be equal to production/

output as “net product” stated by Bailey Martin, J. [1971, 33, 257-259].
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Table A1-1 Structure of saving and consumption as a base to be consisent with the

utility function

Case 1 [ 0.65] 0.7] 0.75 0.8 0.85] 0.9] 0.95]1-alpha
alpha 0.35 03 0.25 0.2 0.15 0.1 0.05 sgpp=
sy 0.2275 0.195 0.1625 0.13 0.0975 0.065 0.0325  0.65
Ay 0.1225 0.105 0.0875 0.07 0.0525 0.035 0.0175 sspip=
Sspir 0.0526 0.0450 0.0375 0.0300 0.0225 0.0150 0.0075 0429
copy 0.0699 0.0600 0.0500 0.0400 0.0300 0.0200 0.0100
Wy =1-a 0.65 0.7 0.75 0.8 0.85 0.9 0.95 ssww=
sy 0.0325 0.0350 0.0375 0.0400 0.0425 0.0450 0.0475 0.05
oy 0.6175 0.6650 0.7125 0.7600 0.8075 0.8550 0.9025
s 0.3126 0.2750 0.24 0.2 0.1625 0.1250 0.0875
c 0.6874 0.7250 0.7625 0.8000 0.8375 0.8750 0.9125 coytecoy
PI=W 1.0576 1.0357 1.0166 1.0000 0.9853 0.9722 0.9605
Case 2 [ 0.65] 0.7] 0.75 0.8 0.85] 0.9] 0.95] 1-alpha
alpha 0.35 0.3 0.25 0.2 0.15 0.1 0.05 sspp=
sy 0.1575 0.135 0.1125 0.09 0.0675 0.045 0.0225 045
Ay 0.1925 0.165 0.1375 0.11 0.0825 0.055 0.0275 sspip=
Sspr 0.1155 0.0990 0.0825 0.0660 0.0495 0.0330 0.0165 0.6
cepy 0.0770 0.0660 0.0550 0.0440 0.0330 0.0220 0.0110
Wy =1-a 0.65 0.7 0.75 0.8 0.85 0.9 0.95 squm=
Sswy 0.0358 0.0385 0.0413 0.0440 0.0468 0.0495 0.0523 0.055
oy 0.6143 0.6615 0.7088 0.7560 0.8033 0.8505 0.8978
s 0.3088 0.2725 0.24 0.2 0.1638 0.1275 0.0913
c 0.6913 0.7275 0.7638 0.8000 0.8363 0.8725 0.9088 cowytecoy
PIr=c/W 1.0635 1.0393 1.0183 1.0000 0.9838 0.9694 0.9566
Case 3 0.65 0.7 0.75] 0.8] 0.85] 0.9] 0.95] 1-alpha
alpha 0.35 0.3 0.25 0.2 0.15 0.1 0.05 sspp=
ooy 0.175 0.15 0.125 0.1 0.075 0.05 0.025 0.5
apy 0.175 0.15 0.125 0.1 0.075 0.05 0.025 sspip=
Ssoir 0.1260 0.1080 0.0900 0.0720 0.0540 0.0360 0.0180 0.72
copy 0.0490 0.0420 0.0350 0.0280 0.0210 0.0140 0.0070
Wy =1-a 0.65 0.7 0.75 0.8 0.85 0.9 0.95 sqym=
Sowy 0.0390 0.0420 0.0450 0.0480 0.0510 0.0540 0.0570 0.06
oy 0.6110 0.6580 0.7050 0.7520 0.7990 0.8460 0.8930
s 0.3400 0.3 0.26 0.2200 0.1800 0.1400 0.1000
c 0.6600 0.7000 0.7400 0.7800 0.8200 0.8600 0.9000 coyytecoy
PIr=c/W 1.0154 1.0000 0.9867 0.9750 0.9647 0.9556 0.9474
Case 4 0.65] 0.7] 0.75] 0.8] 0.85 0.9 0.95]1-alpha
alpha 0.35 0.3 0.25 0.2 0.15 0.1 0.05 sspp=
sy 0.14 0.12 0.1 0.08 0.06 0.04 0.02 04
apy 0.21 0.18 0.15 0.12 0.09 0.06 0.03 sgpp=
Sspr 0.0840 0.0720 0.0600 0.0480 0.0360 0.0240 0.0120 0.4
copy 0.1260 0.1080 0.0900 0.0720 0.0540 0.0360 0.0180
Wy =1-a 0.65 0.7 0.75 0.8 0.85 0.9 0.95 ssww=
Sswy 0.0260 0.0280 0.0300 0.0320 0.0340 0.0360 0.0380 0.04
oy 0.6240 0.6720 0.7200 0.7680 0.8160 0.8640 0.9120
s 0.2500 0.2 0.19 0.1600 0.1300 0.1 0.0700
c 0.7500 0.7800 0.8100 0.8400 0.8700 0.9000 0.9300 cowyteeny
PI=W iy 1.1538 1.1143 1.0800 1.0500 1.0235 1.0000 0.9789
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Table A1-2 The utility function of ¢ (p/r) by 1-alpha : consistent with saving and
consumption as a base

Count backward

Case 1

r=p/(C/W)
0.0466
0.0473
0.0483
0.0492
0.0500
0.0507
0.0514
0.0521
0.0526

Count backward

Case 2

r=p/(C/W)
0.0917
0.0940
0.0962
0.0982
0.1000
0.1016
0.1032
0.1045
0.1064

Count backward

Case 3

r=p/(C/W)
0.0971
0.0985
0.1000
0.1014
0.1026
0.1037
0.1047
0.1056
0.1067

Count backward

Case 4

r=p/(C/W)
0.0833
0.0867
0.0897
0.0926
0.0952
0.0977
0.1000
0.1022
0.1053

P p is the discount rate of the utility function and r is the rate of profit under convergence.
0.05 c=(p/r)(1- ), where p/r=C/W. 1-a
plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
1.0730 0.6975 0.7511 0.8048 0.8584 0.9121 0.9657 1.0194
1.0576 0.6874 0.7403 0.7932 0.8461 0.8990 0.9519 1.0047
1.0357 0.6732 0.7250 0.7767 0.8285 0.8803 0.9321 0.9839
1.0166 0.6608 0.7116 0.7625 0.8133 0.8641 0.9150 0.9658
1 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.9853 0.6404 0.6897 0.7390 0.7882 0.8375 0.8867 0.9360
0.9722 0.6319 0.6805 0.7292 0.7778 0.8264 0.8750 0.9236
0.9605 0.6243 0.6724 0.7204 0.7684 0.8164 0.8645 0.9125
0.9500 0.6175 0.6650 0.7125 0.7600 0.8075 0.8550 0.9025
The z axis: for p/r. The above idea comes from both F.P. Ramsey [1928] and J Tinbergen [1956].
Y
0.1 c=(p/r)(I- &), where p/r=C/W. 1-a
plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
1.0900 0.7085 0.7630 0.8175 0.8720 0.9265 0.9810 1.0355
1.0635 0.6913 0.7444 0.7976 0.8508 0.9039 0.9571 1.0103
1.0393 0.6755 0.7275 0.7795 0.8314 0.8834 0.9354 0.9873
1.0183 0.6619 0.7128 0.7638 0.8147 0.8656 0.9165 0.9674
1 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.9838 0.6395 0.6887 0.7379 0.7871 0.8363 0.8854 0.9346
0.9694 0.6301 0.6786 0.7271 0.7756 0.8240 0.8725 0.9210
0.9566 0.6218 0.6696 0.7174 0.7653 0.8131 0.8609 0.9088
0.9400 0.6110 0.6580 0.7050 0.7520 0.7990 0.8460 0.8930
The z axis: for p/r.
p
0.1 c=(p/r)(I- ), where p/r=C/W. 1-a
plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
1.0300 0.6695 0.7210 0.7725 0.8240 0.8755 0.9270 0.9785
1.0154 0.6600 0.7108 0.7615 0.8123 0.8631 0.9138 0.9646
1 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.9867 0.6413 0.6907 0.7400 0.7893 0.8387 0.8880 0.9373
0.9750 0.6338 0.6825 0.7313 0.7800 0.8288 0.8775 0.9263
0.9647 0.6271 0.6753 0.7235 0.7718 0.8200 0.8682 0.9165
0.9556 0.6211 0.6689 0.7167 0.7644 0.8122 0.8600 0.9078
0.9474 0.6158 0.6632 0.7105 0.7579 0.8053 0.8526 0.9000
0.9370 0.6091 0.6559 0.7028 0.7496 0.7965 0.8433 0.8902
The z axis: for p/r.
p
0.1 c=(p/r)(1- ), where p/r=C/W. l-a
plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
1.2000 0.7800 0.8400 0.9000 0.9600 1.0200 1.0800 1.1400
1.1538 0.7500 0.8077 0.8654 0.9231 0.9808 1.0385 1.0962
1.1143 0.7243 0.7800 0.8357 0.8914 0.9471 1.0029 1.0586
1.0800 0.7020 0.7560 0.8100 0.8640 0.9180 0.9720 1.0260
1.0500 0.6825 0.7350 0.7875 0.8400 0.8925 0.9450 0.9975
1.0235 0.6653 0.7165 0.7676 0.8188 0.8700 0.9212 0.9724
1 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.9789 0.6363 0.6853 0.7342 0.7832 0.8321 0.8811 0.9300
0.9500 0.6175 0.6650 0.7125 0.7600 0.8075 0.8550 0.9025

The z axis: for p/r.
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The utility function ¢ (p/r) by 1-alpha: p=0.05
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Figure A1-2 The utility function of ¢ (p/r) by 1-alpha
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Table A1-3 The rate of saving dual to the utility function: consistent with saving and
consumption as a base

Count backward

Case 1

r=p/(C/W)
0.0466
0.0473
0.0483
0.0492
0.0500
0.0507
0.0514
0.0521
0.0526

Count backward

Case 2

r=p/(C/W)
0.0917
0.0940
0.0962
0.0982
0.1000
0.1016
0.1032
0.1045
0.1064

Count backward

Case 3

r=p/(C/W)
0.0971
0.0985
0.1000
0.1014
0.1026
0.1037
0.1047
0.1056
0.1067

Count backward

Case 4

r=pl(C/W)
0.0833
0.0897
0.0926
0.0952
0.0977
0.1000
0.1000
0.1022
0.1053

P s the discount rate of the utility function and r is the rate of profit under convergence.
0.05 s=1-c=(p/r)(I- o), where p/r=C/W. 1-a
plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
1.0730 0.3026 0.2489 0.1953 0.1416 0.0880 0.0343 -0.0194
1.0576 0.3126 0.2597 0.2068 0.1539 0.1010 0.0481 -0.0047
1.0357 0.3268 0.2750 0.2233 0.1715 0.1197 0.0679 0.0161
1.0166 0.3392 0.2884 0.2375 0.1867 0.1359 0.0850 0.0342
1 0.35 0.3 0.25 0.2 0.15 0.1 0.05
0.9853 0.3596 0.3103 0.2610 0.2118 0.1625 0.1133 0.0640
0.9722 0.3681 0.3195 0.2708 0.2222 0.1736 0.1250 0.0764
0.9605 0.3757 0.3276 0.2796 0.2316 0.1836 0.1355 0.0875
0.9500 0.3825 0.3350 0.2875 0.2400 0.1925 0.1450 0.0975
The z axis: for p/r.
P
0.1 s=1-c=(p/r)(I- ), where p/r=C/W. 1-a
plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
1.0900 0.2915 0.2370 0.1825 0.1280 0.0735 0.0190 -0.0355
1.0635 0.3088 0.2556 0.2024 0.1492 0.0961 0.0429 -0.0103
1.0393 0.3245 0.2725 0.2205 0.1686 0.1166 0.0646 0.0127
1.0183 0.3381 0.2872 0.2363 0.1853 0.1344 0.0835 0.0326
1 0.35 0.3 0.25 0.2 0.15 0.1 0.05
0.9838 0.3605 0.3113 0.2621 0.2129 0.1638 0.1146 0.0654
0.9694 0.3699 0.3214 0.2729 0.2244 0.1760 0.1275 0.0790
0.9566 0.3782 0.3304 0.2826 0.2347 0.1869 0.1391 0.0913
0.9400 0.3890 0.3420 0.2950 0.2480 0.2010 0.1540 0.1070
The z axis: for_ p/r.
Yy
0.1 s=1-c=(p/r)(I- &), where p/r=C/W. l-a
pir 0.65 0.7 0.75 0.8 0.85 0.9 0.95
1.0300 0.3305 0.2790 0.2275 0.1760 0.1245 0.0730 0.0215
1.0154 0.3400 0.2892 0.2385 0.1877 0.1369 0.0862 0.0354
1 0.35 0.3 0.25 0.2 0.15 0.1 0.05
0.9867 0.3587 0.3093 0.2600 0.2107 0.1613 0.1120 0.0627
0.9750 0.3663 0.3175 0.2688 0.2200 0.1713 0.1225 0.0738
0.9647 0.3729 0.3247 0.2765 0.2282 0.1800 0.1318 0.0835
0.9556 0.3789 0.3311 0.2833 0.2356 0.1878 0.1400 0.0922
0.9474 0.3842 0.3368 0.2895 0.2421 0.1947 0.1474 0.1000
0.9370 0.3910 0.3441 0.2973 0.2504 0.2036 0.1567 0.1099
The z axis: for p/r.
Yol
0.1 s=1-c=(p/r)(1- &), where p/r=C/W. 1-a
plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
1.2000 0.2200 0.1600 0.1000 0.0400 -0.0200 -0.0800 -0.1400
1.1143 0.2500 0.1923 0.1346 0.0769 0.0192 -0.0385 -0.0962
1.0800 0.2757 0.2200 0.1643 0.1086 0.0529 -0.0029 -0.0586
1.0500 0.2980 0.2440 0.1900 0.1360 0.0820 0.0280 -0.0260
1.0235 0.3175 0.2650 0.2125 0.1600 0.1075 0.0550 0.0025
1.0000 0.3347 0.2835 0.2324 0.1812 0.1300 0.0788 0.0276
1 0.35 0.3 0.25 0.2 0.15 0.1 0.05
0.9789 0.3637 0.3147 0.2658 0.2168 0.1679 0.1189 0.0700
0.9500 0.3825 0.3350 0.2875 0.2400 0.1925 0.1450 0.0975

The z axis: for p/r.
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Figure A1-3 The rate of saving dual to the utility function of ¢ (p/r) by l-alpha
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Table A2-1 Structure of saving and consumption as a base to be consistent with the
utility function

Case 1 [ 0.65] 0.7] 0.75 0.8] 0.85] 0.9] 0.95] 1-alpha
alpha 035 0.3 0.25 0.2] 0.15 0.1 0.05 sgppat ar=s
Oispry 0.1323 0.1350 0.1325 0.1300 0.0900 0.0600 0.0350  0.65
Oy 0.2177 0.1650 0.1175 00700 0.0600 0.0400 0.0150 sqpp at @=s
Seprv 0.0894 0.0660 0.0470 0.0300 0.0270 0.0180 0.0078 0429
ooy 0.1284 0.0990 0.0705 00400 0.0330 0.0220 0.0072
Wyy=1-0t 0.65 0.7 0.75 0.8 0.85 0.9 0.95 sqyw at @=s
Sswiy 0.0137 0.0212 0.0311 0.0400 0.0735 0.1038 0.1311 0.05
Ccewy 0.6364 0.6788 0.7190 0.7600 0.7765 0.7962 0.8189
s 0.2353 0.2222 0.21 0.2 0.1905 0.1818 0.1739
c 0.7647 0.7778 0.7895 0.8000 0.8095 0.8182 0.8261 ccytocny
PI=cW 1.1765 [RTTT 1.0526 1.0000 0.9524 0.9091 0.8696
Sepp= 0.3779 045 053 065 0.6 0.6 0.7
Sspip= 0.4104 04 04 0429 045 0.45 0.52
Ssww = 0.021 0.0303 0.0414 0.05 0.0864 0.1153 0.138
Case 2 | 0.65] 0.7] 0.75 0.8 0.85] 0.9] 0.951-alpha
alpha 0.35 0.3 0.25 0.2] 0.15 0.1 0.05 sgppat a=s
Ospry 0.1323 0.1350 0.1325 0.1300 0.0900 0.0600 00350 045
Oy 0217735 0.165 0.1175 0.07] 0.06 0.04 0.015 sgppp at =s
Sebry 0.0894 0.0660 0.0470 0.0300 0.0270 0.0180 0.0078 0.6
Ceo 0.1284 0.0990 0.0705 0.0400 | 0.0330 0.0220 0.0072
Wyy=1-0t 0.65 0.7 0.75 0.8] 0.85 0.9 0.95 sqww at @=s
Sswiy 0.0137 0.0212 0.0311 0.0400 0.0735 0.1038 0.1311 0055
Cewy 0.6364 0.6788 0.7190 0.7600 0.7765 0.7962 0.8189
s 0.2353 0.2222 0.21 0.2 0.1905 0.1818 0.1739
c 0.7647 0.7778 0.7895 0.8000 0.8095 0.8182 0.8261 ccytocny
PI=cW 1.1765 L1111 1.0526 1.0000 0.9524 0.9091 0.8696
Sopp= 0.3779 045 053 065 0.6 0.6 0.7
Sspv= 0.4104 04 04 0429 045 0.45 0.52
Ssww= 0.021 0.0303 0.0414 005 0.0864 0.1153 0.138
Case 3 | 0.65] 0.7| 0.75] 0.8] 0.85] 0.9] 0.951-alpha
alpha 0.35] 0.3 0.25 0.2 0.15 0.1 0.05 ssppat o =s
Olspry 0.2100 0.1800 0.1500 0.1200 0.0900 0.0600 0.0300 0.5
ooy 0.14] 0.12] 0.1 0.08 0.06 0.04 0.02 sgpp at a=s
Sspiy 0.0630 0.0540 0.0450 0.0360 0.0270 0.0180 0.0090 072
Ceoy 00770 0.0660|  0.0550 0.0440 0.0330 0.0220 0.0110
Wyy=1- 0.65] 0.7] 0.75 0.8 0.85 0.9 0.95 sqyu at &=
Sswiy 0.0428 0.0660 0.0907 0.1167 0.1438 0.2020 0.2303 0.06
Cowry 0.6072 0.6340 0.6593 0.6833 0.7062 0.6980 0.7197
s 0.3158 0.3 0.29 0.2727 0.2608 0.2800 0.2693
c 0.6842 0.7000 0.7143 0.7273 0.7392 0.7200 0.7307 ccwtocon
/=Wy 1.0526 1.0000 0.9524 0.9091 0.8696 0.8000 0.7692
Sopp= 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Sspio— 045 045 0.45 045 045 0.45 045
Ssww= 0.0639 0.0943 0.1209 0.1459 0.1692 0.2244 0.2424
Case 4 | 0.65] 0.7] 0.75] 0.8] 0.85] 0.9] 0.951-alpha
alpha 0.35 0.3 0.25 0.2 0.15 0.1] 0.05 sgppat a=s
Olsery 0.0175 0.0300 0.0500 0.0400 0.0450 0.0400 0.0200 04
Oy 03325 027 02 0.16 0.105] 0.06| 0.03 sgpp at @=s
Sspry 0.0000 0.0270 0.0200 0.0240 0.0210 0.0210 0.0120 04
Ceny 0.3325 0.2430 0.1800 0.1360 00840  0.0390]  0.0180
Wyy=l-t 0.65 0.7 0.75 0.8 0.85] 0.9] 0.95 sqyw at a=s
Sswiy 0.1159 0.0680 0.0476 0.0471 0.0393 0.0390 0.0624 0.04
Cewy 0.5341 0.6320 0.7024 0.7529 0.8107 0.8610 0.8876
s 0.1334 0.1 0.12 0.1111 0.1053 0.1 0.0944
c 0.8666 0.8750 0.8824 0.8889 0.8947 0.9000 0.9056 _ccytocoy
PI=cW 13333 12500 1.1765 L1111 1.0526 1.0000 0.9533
Sopp= 0.05 0.1 02 0.2 03 0.4 0.4
Sspio— 0 0.1 0.1 0.15 0.2 0.35 0.4
Ssww= 0.1782 0.0971 0.0635 0.0589 0.0462 0.0433 0.0657
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Table A2-2 The utility function of ¢ (p/r) by 1-alpha : consistent with saving and
consumption as a base

) p is the discount rate of the utility function &  is the rate of rental under convergence.
Case 1 0.05 c=(p/r)(I- o), where p/r=C/W. 1-a
r=p/(C/W) plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0400 1.2500 0.8125 0.8750 0.9375 1.0000 1.0625 1.1250 1.1875
0.0425 1.1765 0.7647 0.8236 0.8824 0.9412 1.0000 1.0589 1.1177
0.0450 1.1111 0.7222 0.7778 0.8333 0.8889 0.9444 1.0000 1.0555
0.0475 1.0526 0.6842 0.7368 0.7895 0.8421 0.8947 0.9473 1.0000
0.0500 1 0.65 0.70 0.75 0.80 0.85 0.90 0.95
0.0525 0.9524 0.6191 0.6667 0.7143 0.7619 0.8095 0.8572 0.9048
0.0550 0.9091 0.5909 0.6364 0.6818 0.7273 0.7727 0.8182 0.8636
0.0575 0.8696 0.5652 0.6087 0.6522 0.6957 0.7391 0.7826 0.8261
0.0602 0.8310 0.5402 0.5817 0.6233 0.6648 0.7064 0.7479 0.7895
The z axis: for p/r. The above idea comes from both F.P. Ramsey [1928] and J Tinbergen [1956].
Count backward p
Case 2 0.1 c=(p/r)(I-a), where p/r=C/W. l-a
r=p/(C/W) plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0800 1.2500 0.8125 0.8750 0.9375 1.0000 1.0625 1.1250 1.1875
0.0850 1.1765 0.7647 0.8236 0.8824 0.9412 1.0000 1.0589 1.1177
0.0900 11111 0.7222 0.7778 0.8333 0.8889 0.9444 1.0000 1.0555
0.0950 1.0526 0.6842 0.7368 0.7895 0.8421 0.8947 0.9473 1.0000
0.1000 1 0.65 0.70 0.75 0.80 0.85 0.90 0.95
0.1050 0.9524 0.6191 0.6667 0.7143 0.7619 0.8095 0.8572 0.9048
0.1100 0.9091 0.5909 0.6364 0.6818 0.7273 0.7727 0.8182 0.8636
0.1150 0.8696 0.5652 0.6087 0.6522 0.6957 0.7391 0.7826 0.8261
0.1203 0.8310 0.5402 0.5817 0.6233 0.6648 0.7064 0.7479 0.7895
The z axis: for p/r.
Count backward i
Case 3 0.1 c=(p/r)(I- &), where p/r=C/W. 1-a
r=pl(C/W) plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0900 11111 0.7222 0.7778 0.8333 0.8889 0.9444 1.0000 1.0556
0.0950 1.0526 0.6842 0.7368 0.7895 0.8421 0.8947 0.9473 1.0000
0.1000 1 0.65 0.70 0.75 0.80 0.85 0.90 0.95
0.1050 0.9524 0.6191 0.6667 0.7143 0.7619 0.8095 0.8572 0.9048
0.1100 0.9091 0.5909 0.6364 0.6818 0.7273 0.7727 0.8182 0.8636
0.1150 0.8696 0.5652 0.6087 0.6522 0.6957 0.7392 0.7826 0.8261
0.1250 0.8000 0.5200 0.5600 0.6000 0.6400 0.6800 0.7200 0.7600
0.1300 0.7692 0.5000 0.5384 0.5769 0.6154 0.6538 0.6923 0.7307
0.1351 0.7400 0.4810 0.5180 0.5550 0.5920 0.6290 0.6660 0.7030
The z axis: for p/r.
Count backward p
Case 4 0.1 c=(p/r)(1- a), where p/r=C/W. l-a
r=p/(C/W) plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0700 1.4286 0.9286 1.0000 1.0714 1.1429 1.2143 1.2857 1.3571
0.0750 1.3333 0.8666 0.9333 1.0000 1.0666 1.1333 1.2000 1.2666
0.0800 1.2500 0.8125 0.8750 0.9375 1.0000 1.0625 1.1250 1.1875
0.0850 1.1765 0.7647 0.8236 0.8824 0.9412 1.0000 1.0589 1.1177
0.0900 11111 0.7222 0.7778 0.8333 0.8889 0.9444 1.0000 1.0555
0.0950 1.0526 0.6842 0.7368 0.7895 0.8421 0.8947 0.9473 1.0000
0.1000 1 0.65 0.70 0.75 0.80 0.85 0.90 0.95
0.1049 0.9533 0.6196 0.6673 0.7149 0.7626 0.8103 0.8579 0.9056
0.1053 0.9500 0.6175 0.6650 0.7125 0.7600 0.8075 0.8550 0.9025

The z axis: for p/r.
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The utility function ¢ (p/r) by 1-alpha : p=0.05
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Figure A2-2 The utility function of ¢ (p/r) by 1-alpha
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Table A2-3 The rate of saving dual to the utility function: consistent with saving and
consumption as a base

Count backward L p is the discount rate of the utility function & r is the rate of rental under convergence.
Case 1 0.05 s=1-c=(p/r)(I- &), where p/r=C/W. 1-o
r=p/(C/W) plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0400 1.2500 0.1875 0.1250 0.0625 0.0000 -0.0625 -0.1250 -0.1875
0.0425 1.1765 0.2353 0.1764 0.1176 0.0588 0.0000 -0.0589 -0.1177
0.0450 1.1111 0.2778 0.2222 0.1667 0.1111 0.0556 0.0000 -0.0555
0.0475 1.0526 0.3158 0.2632 0.2106 0.1579 0.1053 0.0527 0.0000
0.0500 1.0 0.35 0.3 0.25 0.2 0.15 0.1 0.05
0.0525 0.9524 0.3809 0.3333 0.2857 0.2381 0.1905 0.1428 0.0952
0.0550 0.9091 0.4091 0.3636 0.3182 0.2727 0.2273 0.1818 0.1364
0.0575 0.8696 0.4348 0.3913 0.3478 0.3043 0.2609 0.2174 0.1739
0.0602 0.8310 0.4599 0.4183 0.3768 0.3352 0.2937 0.2521 0.2106
The z axis: for p/r.
Count backward P
Case 2 0.1 s=1-c=(p/r)(I- &), where p/r=C/W. 1-a
r=p/(C/W) plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0800 1.2500 0.1875 0.1250 0.0625 0.0000 -0.0625 -0.1250 -0.1875
0.0850 1.1765 0.2353 0.1764 0.1176 0.0588 0.0000 -0.0589 -0.1177
0.0900 1.1111 0.2778 0.2222 0.1667 0.1111 0.0556 0.0000 -0.0555
0.0950 1.0526 0.3158 0.2632 0.2106 0.1579 0.1053 0.0527 0.0000
0.1000 1 0.35 0.3 0.25 0.2 0.15 0.1 0.05
0.1050 0.9524 0.3809 0.3333 0.2857 0.2381 0.1905 0.1428 0.0952
0.1100 0.9091 0.4091 0.3636 0.3182 0.2727 0.2273 0.1818 0.1364
0.1150 0.8696 0.4348 0.3913 0.3478 0.3043 0.2609 0.2174 0.1739
0.1203 0.8310 0.4599 0.4183 0.3768 0.3352 0.2937 0.2521 0.2106
The z axis: for p/r.
Count backward Vi
Case 3 0.1 s=1-c=(p/r)(I- &), where p/r=C/W. l-a
r=pl(C/W) plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0900 11111 0.7222 0.7778 0.8333 0.8889 0.9444 1.0000 1.0556
0.0950 1.0526 0.6842 0.7368 0.7895 0.8421 0.8947 0.9473 1.0000
0.1000 1 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.1050 0.9524 0.6191 0.6667 0.7143 0.7619 0.8095 0.8572 0.9048
0.1100 0.9091 0.5909 0.6364 0.6818 0.7273 0.7727 0.8182 0.8636
0.1150 0.8696 0.5652 0.6087 0.6522 0.6957 0.7392 0.7826 0.8261
0.1250 0.8000 0.5200 0.5600 0.6000 0.6400 0.6800 0.7200 0.7600
0.1300 0.7692 0.5000 0.5384 0.5769 0.6154 0.6538 0.6923 0.7307
0.1351 0.7400 0.4810 0.5180 0.5550 0.5920 0.6290 0.6660 0.7030
The z axis: for p/r.
Count backward L
Case 4 0.1 s=1-c=(p/r)(I- &), where p/r=C/W. l-a
r=pCW) ___plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0700 1.4286 0.0714 0.0000 -0.0714 -0.1429 -0.2143 -0.2857 -0.3571
0.0750 1.3333 0.1334 0.0667 0.0000 -0.0666 -0.1333 -0.2000 -0.2666
0.0800 1.2500 0.1875 0.1250 0.0625 0.0000 -0.0625 -0.1250 -0.1875
0.0850 1.1765 0.2353 0.1765 0.1176 0.0588 0.0000 -0.0589 -0.1177
0.0900 1.1111 0.2778 0.2222 0.1667 0.1111 0.0556 0.0000 -0.0555
0.0950 1.0526 0.3158 0.2632 0.2106 0.1579 0.1053 0.0527 0.0000
0.1000 1 0.35 0.3 0.25 0.2 0.15 0.1 0.05
0.1049 0.9533 0.3804 0.3327 0.2851 0.2374 0.1897 0.1421 0.0944
0.1053 0.9500 0.3825 0.3350 0.2875 0.2400 0.1925 0.1450 0.0975

The z axis: for p/r.
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s dual to the utility function ¢ (p/r) by 1-alpha: p=0.05
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Figure A2-3 The rate of saving dual to the utility function of ¢ (p/r) by l-alpha
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Table A3-1 Structure of saving and consumption as a base to be consisent with the

utility function

Case 1 [ 0.65] 0.7] 0.75 0.8 0.85] 0.9] 0.95] 1-alpha
alpha 0.35 0.3 0.25 0.2 0.15 0.1 0.05 sgpp=
Opry 0.2275 0.195 0.1625 0.13 0.0975 0.065 00325  0.65
Oy 0.1225 0.105 0.0875 0.07 0.0525 0.035 0.0175 sspp=
Sspry 0.0526 0.0450 0.0375 0.0300 0.0225 0.0150 0.0075 0429
Ceoy 0.0699 0.0600 0.0500 0.0400 0.0300 0.0200 0.0100
Wyy=1-0. 0.65 0.7 0.75 0.8 0.85 0.9 0.95 sqww=
Sswiv 0.0325 0.0350 0.0375 0.0400 0.0425 0.0450 0.0475 0.05
Cewry 0.6175 0.6650 0.7125 0.7600 0.8075 0.8550 0.9025
s 0.3126 0.2750 0.24 0.2 0.1625 0.1250 0.0875
c 0.6874 0.7250 0.7625 0.8000 0.8375 0.8750 0.9125 cowyteeny
pIr=c/w yy 1.0576 1.0357 1.0166 1.0000 0.9853 0.9722 0.9605
Case 2 | 0.65] 0.7] 0.75 0.8 0.85] 0.9] 0.95] 1-alpha
alpha 0.35 0.3 0.25 0.2 0.15 0.1 0.05 sgpp=
Opry 0.1575 0.135 0.1125 0.09 0.0675 0.045 00225 045
Opy 0.1925 0.165 0.1375 0.11 0.0825 0.055 0.0275 sspp=
Sspry 0.1155 0.0990 0.0825 0.0660 0.0495 0.0330 0.0165 0.6
Ceoy 0.0770 0.0660 0.0550 0.0440 0.0330 0.0220 0.0110
Wyy=1-0t 0.65 0.7 0.75 0.8 0.85 0.9 0.95 ssww=
Sswiy 0.0358 0.0385 0.0413 0.0440 0.0468 0.0495 0.0523 0.055
Cowry 0.6143 0.6615 0.7088 0.7560 0.8033 0.8505 0.8978
s 0.3088 02725 0.24 0.2 0.1638 0.1275 0.0913
c 0.6913 0.7275 0.7638 0.8000 0.8363 0.8725 0.9088  cowyteeny
pIr=c/W 1.0635 1.0393 1.0183 1.0000 0.9838 0.9694 0.9566
Case3 0.65 0.7 0.75] 0.8] 0.85] 0.9] 0.95|1-alpha
alpha 0.35] 0.3 0.25 0.2 0.15 0.1 0.05 Sgpp=
Opry 0.175 0.15 0.125 0.1 0.075 0.05 0.025 0.5
Opy 0.175 0.15 0.125 0.1 0.075 0.05 0.025 spp=
Sspry 0.1260 0.1080 0.0900 0.0720 0.0540 0.0360 0.0180 0.72
Cepry 0.0490 0.0420 0.0350 0.0280 0.0210 0.0140 0.0070
Wyy=1-0. 0.65 0.7 0.75 0.8 0.85 0.9 0.95 sqww=
Sswiy 0.0390 0.0420 0.0450 0.0480 0.0510 0.0540 0.0570 0.06
Cewry 0.6110 0.6580 0.7050 0.7520 0.7990 0.8460 0.8930
s 0.3400 0.3 0.26 0.2200 0.1800 0.1400 0.1000
c 0.6600 0.7000 0.7400 0.7800 0.8200 0.8600 0.9000 coyyteepy
pIr=c/W yy 1.0154 1.0000 0.9867 0.9750 0.9647 0.9556 0.9474
Case 4 0.65] 0.7] 0.75] 0.8] 0.85 0.9 0.95]1-alpha
alpha 0.35 0.3 0.25 0.2 0.15 0.1 0.05 Sgpp=
Opry 0.14 0.12 0.1 0.08 0.06 0.04 0.02 0.4
Opy 0.21 0.18 0.15 0.12 0.09 0.06 0.03 sspip=
Sspry 0.0840 0.0720 0.0600 0.0480 0.0360 0.0240 0.0120 04
Cepry 0.1260 0.1080 0.0900 0.0720 0.0540 0.0360 0.0180
Wyy=1-0; 0.65 0.7 0.75 0.8 0.85 0.9 0.95 sqww=
Sswry 0.0260 0.0280 0.0300 0.0320 0.0340 0.0360 0.0380 0.04
Cewry 0.6240 0.6720 0.7200 0.7680 0.8160 0.8640 0.9120
s 0.2500 0.2 0.19 0.1600 0.1300 0.1 0.0700
c 0.7500 0.7800 0.8100 0.8400 0.8700 0.9000 0.9300 coyyteeny
A=W 1.1538 1.1143 1.0800 1.0500 1.0235 1.0000 0.9789
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Table A3-2 The utility function of ¢ (p/r) by 1-alpha : consistent with saving and
consumption as a base

Count backward r p is the discount rate of the utility function & 7 is the rate of rental under convergence.
Case 1 0.05 c=(p/r)(I- a), where p/r=C/W. 1-a
p=r(C/W) plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0537 1.0730 0.6975 0.7511 0.8048 0.8584 0.9121 0.9657 1.0194
0.0529 1.0576 0.6874 0.7403 0.7932 0.8461 0.8990 0.9519 1.0047
0.0518 1.0357 0.6732 0.7250 0.7767 0.8285 0.8803 0.9321 0.9839
0.0508 1.0166 0.6608 0.7116 0.7625 0.8133 0.8641 0.9150 0.9658
0.0500 1 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0493 0.9853 0.6404 0.6897 0.7390 0.7882 0.8375 0.8867 0.9360
0.0486 0.9722 0.6319 0.6805 0.7292 0.7778 0.8264 0.8750 0.9236
0.0480 0.9605 0.6243 0.6724 0.7204 0.7684 0.8164 0.8645 0.9125
0.0475 0.9500 0.6175 0.6650 0.7125 0.7600 0.8075 0.8550 0.9025
The z axis: for_p/r. The above idea comes from both F.P. Ramsey [1928] and J Tinbergen [1956].
Count backward r
Case 2 0.1 c=(p/r)(I- a), where p/r=C/W. l-a
p=r(C/W) plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.1090 1.0900 0.7085 0.7630 0.8175 0.8720 0.9265 0.9810 1.0355
0.1063 1.0635 0.6913 0.7444 0.7976 0.8508 0.9039 0.9571 1.0103
0.1039 1.0393 0.6755 0.7275 0.7795 0.8314 0.8834 0.9354 0.9873
0.1018 1.0183 0.6619 0.7128 0.7638 0.8147 0.8656 0.9165 0.9674
0.1000 1 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0984 0.9838 0.6395 0.6887 0.7379 0.7871 0.8363 0.8854 0.9346
0.0969 0.9694 0.6301 0.6786 0.7271 0.7756 0.8240 0.8725 0.9210
0.0957 0.9566 0.6218 0.6696 0.7174 0.7653 0.8131 0.8609 0.9088
0.0940 0.9400 0.6110 0.6580 0.7050 0.7520 0.7990 0.8460 0.8930
The z axis: for_p/r.
Count backward r
Case 3 0.1 c=(p/r)(I- a), where p/r=C/W. l-a
p=r(C/W) pir 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.1030 1.0300 0.6695 0.7210 0.7725 0.8240 0.8755 0.9270 0.9785
0.1015 1.0154 0.6600 0.7108 0.7615 0.8123 0.8631 0.9138 0.9646
0.1000 1 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0987 0.9867 0.6413 0.6907 0.7400 0.7893 0.8387 0.8880 0.9373
0.0975 0.9750 0.6338 0.6825 0.7313 0.7800 0.8288 0.8775 0.9263
0.0965 0.9647 0.6271 0.6753 0.7235 0.7718 0.8200 0.8682 0.9165
0.0956 0.9556 0.6211 0.6689 0.7167 0.7644 0.8122 0.8600 0.9078
0.0947 0.9474 0.6158 0.6632 0.7105 0.7579 0.8053 0.8526 0.9000
0.0937 0.9370 0.6091 0.6559 0.7028 0.7496 0.7965 0.8433 0.8902
The z axis: for_p/r.
Count backward r
Case 4 0.1 c=(p/r)(1- a), where p /r=C/W. l-o
p=r(C/W) plr 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.1200 1.2000 0.7800 0.8400 0.9000 0.9600 1.0200 1.0800 1.1400
0.1154 1.1538 0.7500 0.8077 0.8654 0.9231 0.9808 1.0385 1.0962
0.1114 1.1143 0.7243 0.7800 0.8357 0.8914 0.9471 1.0029 1.0586
0.1080 1.0800 0.7020 0.7560 0.8100 0.8640 0.9180 0.9720 1.0260
0.1050 1.0500 0.6825 0.7350 0.7875 0.8400 0.8925 0.9450 0.9975
0.1024 1.0235 0.6653 0.7165 0.7676 0.8188 0.8700 0.9212 0.9724
0.1000 1 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0979 0.9789 0.6363 0.6853 0.7342 0.7832 0.8321 0.8811 0.9300
0.0950 0.9500 0.6175 0.6650 0.7125 0.7600 0.8075 0.8550 0.9025

The z axis: for p/r.
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The utility function ¢ (p/r) by 1-alpha : r=0.05
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Figure A3-2 The utility function of ¢ (p/r) by 1-alpha
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Table A3-3 The rate of saving dual to the utility function: consistent with saving and

consumption as a base

Count backward r p is the discount rate of the utility function & r is the rate of rental under convergence.
Case 1 0.05 s=1-c=(p/r)(I- o), where p/r=C/W. 1-a
p=r(C/W) pir 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.0537 1.0730 0.3026 0.2489 0.1953 0.1416 0.0880 0.0343 -0.0194
0.0529 1.0576 0.3126 0.2597 0.2068 0.1539 0.1010 0.0481 -0.0047
0.0518 1.0357 0.3268 0.2750 0.2233 0.1715 0.1197 0.0679 0.0161
0.0508 1.0166 0.3392 0.2884 0.2375 0.1867 0.1359 0.0850 0.0342
0.0500 1 0.35 0.3 0.25 0.2 0.15 0.1 0.05
0.0493 0.9853 0.3596 0.3103 0.2610 0.2118 0.1625 0.1133 0.0640
0.0486 0.9722 0.3681 0.3195 0.2708 0.2222 0.1736 0.1250 0.0764
0.0480 0.9605 0.3757 0.3276 0.2796 0.2316 0.1836 0.1355 0.0875
0.0475 0.9500 0.3825 0.3350 0.2875 0.2400 0.1925 0.1450 0.0975
The z axis: for p/r.
Count backward r
Case 2 0.1 s=1-c=(p/r)(I- ), where p/r=C/W. 1-a
p=r(C/W) pir 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.1090 1.0900 0.2915 0.2370 0.1825 0.1280 0.0735 0.0190 -0.0355
0.1063 1.0635 0.3088 0.2556 0.2024 0.1492 0.0961 0.0429 -0.0103
0.1039 1.0393 0.3245 0.2725 0.2205 0.1686 0.1166 0.0646 0.0127
0.1018 1.0183 0.3381 0.2872 0.2363 0.1853 0.1344 0.0835 0.0326
0.1000 1 0.35 0.3 0.25 0.2 0.15 0.1 0.05
0.0984 0.9838 0.3605 03113 0.2621 0.2129 0.1638 0.1146 0.0654
0.0969 0.9694 0.3699 0.3214 0.2729 0.2244 0.1760 0.1275 0.0790
0.0957 0.9566 0.3782 0.3304 0.2826 0.2347 0.1869 0.1391 0.0913
0.0940 0.9400 0.3890 0.3420 0.2950 0.2480 0.2010 0.1540 0.1070
The z axis: for_p/r.
Count backward r
Case 3 0.1 s=1-c=(p/r)(I- &), where p/r=C/W. 1-a
p=r(C/W) pir 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.1030 1.0300 0.3305 0.2790 0.2275 0.1760 0.1245 0.0730 0.0215
0.1015 1.0154 0.3400 0.2892 0.2385 0.1877 0.1369 0.0862 0.0354
0.1000 1 0.35 0.3 0.25 0.2 0.15 0.1 0.05
0.0987 0.9867 0.3587 0.3093 0.2600 0.2107 0.1613 0.1120 0.0627
0.0975 0.9750 0.3663 0.3175 0.2688 0.2200 0.1713 0.1225 0.0738
0.0965 0.9647 0.3729 0.3247 0.2765 0.2282 0.1800 0.1318 0.0835
0.0956 0.9556 0.3789 0.3311 0.2833 0.2356 0.1878 0.1400 0.0922
0.0947 0.9474 0.3842 0.3368 0.2895 0.2421 0.1947 0.1474 0.1000
0.0937 0.9370 0.3910 0.3441 0.2973 0.2504 0.2036 0.1567 0.1099
The z axis: for p/r.
Count backward r
Case 4 0.1 s=1-c=(p/r)(I- ), where p/r=C/W. 1-a
p=r(C/W) pir 0.65 0.7 0.75 0.8 0.85 0.9 0.95
0.1200 1.2000 0.2200 0.1600 0.1000 0.0400 -0.0200 -0.0800 -0.1400
0.1154 1.1143 0.2500 0.1923 0.1346 0.0769 0.0192 -0.0385 -0.0962
0.1114 1.0800 0.2757 0.2200 0.1643 0.1086 0.0529 -0.0029 -0.0586
0.1080 1.0500 0.2980 0.2440 0.1900 0.1360 0.0820 0.0280 -0.0260
0.1050 1.0235 03175 0.2650 0.2125 0.1600 0.1075 0.0550 0.0025
0.1024 1.0000 0.3347 0.2835 0.2324 0.1812 0.1300 0.0788 0.0276
0.1000 1 0.35 0.3 0.25 0.2 0.15 0.1 0.05
0.0979 0.9789 0.3637 0.3147 0.2658 0.2168 0.1679 0.1189 0.0700
0.0950 0.9500 0.3825 0.3350 0.2875 0.2400 0.1925 0.1450 0.0975

The z axis: for p/r.
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Figure A3-3 The rate of saving dual to the utility function of ¢ (p/r) by 1-alpha
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1. Canada, OECD, using the utility function
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2. The US, OECD, using the utility function
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4. Australia, OECD, using the utility function
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Figure A4-1 Utility coefficent, rho/r, and the ratio of saving to the relative share of rental
using OECD data
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5. New Zealand, OECD, using the utility function
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7. Germany, OECED, using the utility function
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8. Italy, OECD, using the utility function
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Figure A4-2 Utility coefficent, rho/r , and the ratio of saving to the relative share of
rental using OECD data
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9. Sweden, OECD, using the utility function

10. The UK, OECD, using the utility function
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12. Finland, OECD, using the utility function
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Figure A4-3 Utility coefficent, rho/r , and the ratio of saving to the relative share of
rental using OECD data
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13. Netherlands, OECD, using the utility function
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14. Norway, OECD, using the utility function
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15. Spain, OECD, using the utility function
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Notes:
Data source: OECD National Statistics by year and my estimation of (#ho/) by year and country.

OECD data are GDP, actual wages, national disposable income, and consumption.

In some countries, national disposable income and/or actual wages are not avialable after 1995.
As the result, in these countries the ratio of saving to alpha and the ratio of actual wages in GDP
to estimated compensation/wages in NDI cannot be shown in figures.

In several countries, the ratio of saving to alpha fluctuates due to bedget deficits, but
this ratio will recover fiom critical situations in the long-term by taking appropriate policies.

Figure A4-4 Utility coefficent, rho/r , and the ratio of saving to the relative share of
rental using OECD data

— 207 —



Papers of the Research Society of Commerce and Economics, Vol. XXXXVI No. 1

Tables A4-1 OECD data, applying my method to these data by country (1)

1. Canada

2.The US

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

la

68612
74839
82424
88462
96550
107785
126420
150956
170106
196292
216088
239580
274092
307730
353454
371820
402229
441311
474339
501426
546778
600840
645147
662809
669113
683086
705987
740129
768580
836864
882733
914973
982441
1076577
1108200
1157968
1218772

la

GDP
815094
889987
961091
1011563
1098112
1207916
1350495
1460627
1587563
1770353
1975357
2229544
2485969
2708148
3035796
3152497
3394299
3763467
4016649
4230784
4496574
4853962
5204500
5489600
5656500
5937300
6259900
6649800
6954800
7816.8
8304.3
8747
9268.4
9817
10128
10487
11004.1

(For after 1996)

wiane (). IENINCHN vor

37150 0.5415 1.3919

40385 0.5396 1.4101

45161 0.5479 1.3879

48952 0.5534 1.3819

53758 0.5568 1.3721

60341 0.5598 1.3641

69521 0.5499 1.3516

82867 0.5489 1.3341

96623 0.5680 1.3392
111884 0.5700 1.3241
124021 0.5739 1.3318
134933 0.5632 1.3547
151736 0.5536 1.3423
171424 0.5571 1.3388
197910 0.5599 1.3261
211604 0.5691 1.3541
221800 0.5514 1.4091
238849 0.5412 1.4122
257518 0.5429 1.4227
274801 0.5480 1.4315
298834 0.5465 1.4181
327823 0.5456 1.4012
353632 0.5481 1.4067
372087 0.5614 1.4185
382378 0.5715 1.4370
391619 0.5733 1.4449
398163 0.5640 1.4613
409085 0.5527 1.4567
422110 0.5492 1.4430
428792 0.5124 1.5196
453073 0.5133 1.5063
475335 0.5195 1.4947
502726 0.5117 1.4858
545204 0.5064 1.4602
570008 0.5144 1.4632
592692 0.5118 1.4864
613718 0.5036 1.5095

2 (Forafter 1996)

Wactal (CIW et
476214 1.3752
525470 1.3633
579180 1.3313
619072 1.3328
660327 1.3426
727512 1.3358
814663 13114
893830 1.3133
952118 1.3641

1062353 1.3556

1181813 1.3485

1338406 1.3204

1502639 1.3097

1652530 1.3220

1825399 1.3239

1927107 1.3472

2041148 1.3829

2237670 1.3727

2395159 1.3888

2536519 1.3982

2712491 1.3978

2936165 1.3877

3115500 1.3918

3313500 1.3963

3420900 1.4037

3606100 1.3997

3795500 1.3981

4020600 1.3858

4234100 1.3743

4394.7 1.4626
4666.1 1.4496

5024 1.4181
5362.3 1.4204
5787.3 1.4094
5947.3 1.4388
6074.9 1.4791
6294.5 1.5058

6a la
59174 51708
64886 56948
72000 62677
76423 67647
83477 73759
94382 82313
110995 93968
132820 110556
148530 129398
171366 148142
186472 165175
206652 182789
236343 203672
264535 229505
301500 262443
314581 286542
341172 312535
375568 337310
403431 366373
423534 393367
463617 423786
515150 459343
550535 497440
557839 527818
562715 549481
570590 565869
590532 581832
617313 595906
644468 609085
NA 651588
682451
710486
746938
796093
834018
880979
926418

6a la

v .
735354 654901
802929 716378
864980 771057
906138 825121
981903 886559
1077597 971834
1213442 1068328
1302655 1173848
1398220 1298800
1566721 1440128
1750703 1593626
1971870 1767283
2193635 1967950
2370275 2184620
2641610 2416713
2715075 2596216
2935981 2822729
3280585 3071632
3498288 3326304
3679418 3546666
3917604 3791556
4241006 4074555
4539900 4336300
4803200 4626500
4978100 4801900
5171100 5047300
5479500 5306300
5799600 5571800
6083700 5818800
6933.8 64279
7362.9 6764
7738.2 71245
8200.9 7616.5
8668.1 8156.5
8890.2 8556.8
9210.1 8985.3
9705.2 9478

0.8624
0.8670
0.8735
0.8639
0.8646
0.8757
0.8780
0.8799
0.8732
0.8730

Y/GDP
0.9022
0.9022
0.9000
0.8958
0.8942
0.8921
0.8985
0.8918
0.8807
0.8850
0.8863
0.8844
0.8824
0.8752
0.8702
0.8612
0.8650
0.8717
0.8709
0.8697
0.8712
0.8737
0.8723
0.8750
0.8801
0.8710
0.8753
0.8721
0.8747
0.8870
0.8866
0.8847
0.8848
0.8830
0.8778
0.8782
0.8820

— 208 —

CY
0.8738
0.8777
0.8705
0.8852
0.8836
0.8721
0.8466
0.8324
0.8712
0.8645
0.8858
0.8845
0.8618
0.8676
0.8705
0.9109
0.9161
0.8981
0.9081
0.9288
0.9141
0.8917
0.9036
0.9462
0.9765
0.9917
0.9853
0.9653
0.9451
#VALUE!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

CY

0.8906
0.8922
0.8914
0.9106
0.9029
0.9019
0.8804
0.9011
0.9289
0.9192
0.9103
0.8962
0.8971
0.9217
0.9149
0.9562
0.9614
0.9363
0.9508
0.9639
0.9678
0.9608
0.9552
0.9632
0.9646
0.9761
0.9684
0.9607
0.9565
0.9270
0.9187
0.9207
0.9287
0.9410
0.9625
0.9756
0.9766

[ roif 1033
s/alpha

1010 51196 0.8652 09358
1010 56384  0.8690  0.9337
1010 62056 08619 09376
1010 66977 0.8764  0.9291
1010 73029 08748 09301
1010 81498  0.8635  0.9367
1010 93038 0.8382  0.9482
1010 109461 0.8241 09531
1010 128117 08626 09372
1010 146675 0.8559  0.9406
1010 163540 08770 0.9287
1010 180979  0.8758  0.9295
1010 201655 08532  0.9419
1010 227233 08590 09391
1010 259845 0.8618  0.9376
1010 283705 09019 09081
1035 301966  0.8851  0.7304
1035 325903 0.8678  0.703
1035 353984 0.8774  0.749%4
1035 380065  0.8974  0.6940
1035 409455 0.8832  0.7354
1035 443810 08615 0.7823
1070 464897  0.8444  0.6200
1070 493288 0.8843  0.4651
1070 513534 09126 0.2691
1070 528850 09268  0.1131
1070 543768 09208  0.1860
1070 556921 09022 0.3545
1070 569238  0.8833  0.4703
1070 608961 #VALUE! #VALUE!
1070 637805  #DIV/Ol  #DIV/0!
1070 664006 #DIV/0!  #DIV/0!
1070 698073 #DIV/0!  #DIV/0!
1070 744012 #DIV/0!  #DIV/0!
1.070 779456  #DIV/0! #DIV/0!
1070 823345 #DIV/0!  #DIV/0!
1070 865811 #DIV/0!  #DIV/0!

pr=[___ 105 Tos] 1]

tholr  W=Cl(p/) W/Y  shalpha

1050 623715 0.8482  0.7207
1050 682265 0.8497  0.7173
1050 734340 0.8490  0.7189
1050 785830 0.8672  0.6734
1050 844342 08599  0.6931
1050 925556 0.8589  0.6956
1050 1017455 0.8385  0.7404
1050 1117950  0.8582  0.6974
1050 1236952 0.8847  0.6165
1080 1333452 0.8511  0.5427
1080 1475580  0.8428  0.5709
1.080 1636373 0.8299  0.6098
1080 1822176 0.8307  0.6076
1080 2022796 0.8534  0.5343
1080 2237697  0.8471  0.5568
1100 2360196  0.8693  0.3349
1100 2566117 0.8740  0.3062
1100 2792393 0.8512  0.4280
1100 3023913 0.8644  0.3625
1100 3224242 08763 0.2916
1100 3446869  0.8798  0.2678
1100 3704141 08734 03100
1100 3942091  0.8683  0.3406
1100 4205909 08756  0.2958
1100 4365364  0.8769  0.2876
1100 4588455 0.8873 02125
1100 4823909  0.8804  0.2642
1100 5065273 0.8734  0.3102
1100 5289818 0.8695  0.3337
1.100 5844 08428 0.4640
1.100 6149 08351 04934
1.100 6477 08370 0.4865
1.100 6924 08443 04577
1.100 7415 08554 0.4083
1.100 7779 08750 03000
1.100 8168 08869 02158
1.100 8616 08878  0.2087

Wacual W

0.7256
0.7162
0.7277
0.7309
0.7361
0.7404
0.7472
0.7570
0.7542
0.7628
0.7584
0.7456
0.7525
0.7544
0.7616
0.7459
0.7345
0.7329
0.7275
0.7230
0.7298
0.7387
0.7607
0.7543
0.7446
0.7405
0.7322
0.7345
0.7415
0.7041
0.7104
0.7159
0.7202
0.7328
0.7313
0.7199
0.7088

Wacual W

0.7635
0.7702
0.7887
0.7878
0.7821
0.7860
0.8007
0.7995
0.7697
0.7967
0.8009
0.8179
0.8246
0.8170
0.8157
0.8165
0.7954
0.8013
0.7921
0.7867
0.7869
0.7927
0.7903
0.7878
0.7836
0.7859
0.7868
0.7938
0.8004
0.7521
0.7588
0.7757
0.7744
0.7805
0.7645
0.7437
0.7305
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Tables A4-2 OECD data, applying my method to these data by country (2)

3. Japan la 2 (For after 1996) 6a la pi=| 0.96] 0.99] 1.02] 1.04]
GDP Wanat  WIGDP (/W) Y c Y/GDP cry thor  W=Cllpit) WY shalpha  Woua/W
1967 44731 19286 04312 1.4941 38741 28815 0.8661  0.7438 0.960 30006 07748 11376 0.6425
1968 52975 22477 04243 1.4641 45639 32908 08615 07210 0.960 34279 07511 11207 0.6557
1969 62229 26453 04251 14311 53509 37858 08599 0.7075 0.960 39435 07370 11121 06708
1970 73345 31895 04349 13729 63510 43788 08659  0.6895 0960 45613 07182 11019 0.6993
1971 80701 37817 04686 13129 69400 49651  0.8600  0.7154 0.960 51720 07452 L1170 07312
1972 92394 44026 04765 13046 79962 57438 0.8654  0.7183 0.960 59831 07482 11189 0.7358
1973 112498 55180 04905  1.2621 98492 69644 08755 0.7071 0.960 72546 07366 LIS 0.7606
1974 134244 70010 05215 12163 116153 85152 08652 0.7331 0.960 88700 07636 1.1292  0.7893
1975 148327 81581 0.5500 12215 128498 99653  0.8663 07755 0960 103805 08078 11682  0.7859
1976 166573 92020 0.5524 12193 145748 112201 08750  0.7698 0960 116876 08019 11619 0.7873
1977 185622 102795 05538 12191 161735 125319 08713 0.7748 0960 130541 08071 11674 07875
1978 204404 111079 05434 12394 178649 137676  0.8740  0.7707 0960 143413 08028 11628 0.7745
1979 221547 120062 0.5419 12624 193794 151564  0.8747 07821 0960 157879 08147 11758 0.7605
1980 240176 130398  0.5429 12645 208918 164892  0.8699  0.7893 0960 171763 08222 11849 0.7592
1981 257963 141490  0.5485 12400 222733 175582 0.8634  0.7883 0960 182898  0.8212 L1837 0.7736
1982 270601 149559  0.5527 12546 234116 187630  0.8652  0.8014 0960 195448 08348 12022 07652
1983 281767 157357  0.5585 12563 243320 197684  0.8636 08124 0960 205921 08463 12202 0.7642
1984 300543 166120 05527 12526 259918 208080  0.8648  0.8006 0960 216750 08339 12008  0.7664
1985 320419 173892 0.5427 12620 277527 219445 08661  0.7907 0960 228589 08237  LIS68  0.7607
1986 335457 181278 05404  1.2638 289921 229099  0.8643  0.7902 0960 238645 0.8231 11862 0759
1987 349760 187757  0.5368 12726 303542 238932 08679  0.7871 0960 248888 08199 11822 07544
1988 373973 198284 05302 12710 324665 252023  0.8682  0.7763 0960 262524 08086 11690  0.7553
1989 399998 212422 05311 12671 345285 269165 08632  0.7795 0960 280380 08120 L1728 0.7576
1990 430040 230313 0.5356 12500 369463 288095  0.8591  0.7798 0960 300099 08123 L1731 0.7675
1991 458972 248301 05410 1.2213 393052 303241 08564 07715 0960 315876 08036 11637  0.7861
1992 471797 256885  0.5445 12284 402253 315557  0.8526  0.7845 0960 328705 08172 11788 0.7815
1993 475438 262899 0.5530 12304 404508 323475  0.8508 07997 0990 326742 08078 1.0420  0.8046

1994 479072 268043 0.5595 1.2371 406384 331598 0.8483 0.8160 0.990 334947 0.8242 1.0469 0.8003
1995 481020 272412 0.5663 1.2334 408085 335994 0.8484 0.8233 0.990 339388 0.8317 1.0494 0.8027
1996 509984 276252 0.5417 1.2919 422003 356891 0.8275 0.8457 0.990 360496 0.8542 1.0586 0.7663
1997 520939 281432 0.5402 1.2785 427538 359814 0.8207 0.8416 0.990 363448 0.8501 1.0567 0.7743

1998 514595 276718 0.5377 13038 416769 360787  0.8099  0.8657 1020 353713 0.8487 08878 0.7823
1999 507224 273030 0.5383 13343 410783 364306 0.8099  0.8869 1020 357163 0.8695  0.8668 07644
2000 511462 275449 05386 13424 416198 369769  0.8137  0.8884 1020 362519 08710 08649 07598
2001 505847 271864 05374 13806 405527 375342 08017 0.9256 1040 | 360906 08900 06765 07533
2002 497897 264742 05317 14323 399454 379201 08023  0.9493 1040 | 364616 09128 05814 07261
2003 497485 0.0000  #DIV/0! 380871 0.0000 #DIV/0! 1.040 | 366222 #DIV/0!  #DIV/O!  0.0000
4. Australia  la 2 (For after 1996) 6a la pir=| L01] 1.03] 1.06] 1.08]
GDP Wt WIGDP (CW)ua Y c Y/GDP Y tholr  W=Cl(p/) WY Slalpha W/ W
1967 25483 13212 05185 14675 21797 19388 08554 0.8895 1010 19196 08807 09262 0.6883
1968 28721 14627 05093 14335 24658 20968 08585  0.8504 1010 20760 0.8419 09467  0.7046
1969 31813 16452 0.5171 1.4061 27238 23133 0.8562 0.8493 1.010 22904 0.8409 0.9472 0.7183
1970 35111 18884 0.5378 1.3628 30027 25736 0.8552 0.8571 1.010 25481 0.8486 0.9439 0.7411
1971 39288 21077 05365 13646 33584 28761 08548 0.8564 1010 28476 0.8479 09442 07402
1972 44793 23562 0.5260 13733 38306 32358 08552 0.8447 1010 32038 08364 09489  0.7354
1973 53610 28894  0.5390 13388 46114 38684 08602  0.8389 1010 38301 08306 09510  0.7544
1974 64750 37160 0.5739 1.2978 54996 48226 0.8494 0.8769 1.010 47749 0.8682 0.9341 0.7782
1975 76601 42830  0.5591 13571 64516 58123 08422 0.9009 1030 56430 08747 07906 07590
1976 87594 48316 05516 13777 73615 66565 08404  0.9042 1030 64626 08779 07843 07476
1977 95308 53066  0.5568 13984 79500 74205 0.8341  0.9334 1030 72044 09062 07101 07366
1978 108459 57085  0.5263 14597 90527 83327 08347  0.9205 1030 80900 08937  0.7479 07056
1979 123284 63616 0.5160 14765 102779 93926 08337  0.9139 1060 88609 08621 06248 07179
1980 158722 85566 0.5391 12616 117134 107946 07380  0.9216 1060 101836 0.8694  0.6006 08402
1981 172476 94949  0.5505 12960 131274 123051 07611  0.9374 1060 116086 08843 05414 08179
1982 195827 100618  0.5138 13759 140901 138439 07195  0.9825 1060 130603 09269 02391 07704
1983 217130 110983 05111 13748 161363 152582 07432 0.9456 1060 143945 08921 05041 07710
1984 240477 121945 13805 178276 168351 07413 0.9443 1060 158822 08909 05102 07678
1985 264007 132926 14173 195997 188402 07424 09612 1080 | 174446 08900 03524 07620
1986 298395 145945 14115 213920 205998 07169 0.9630 1080 190739 08916 03417 07652
1987 339068 163780 13890 243029 227486 07168 0.9360 1080 210635 08667 04798 07776
1988 370070 182417 1.3818 276274 252072 0.7465 09124 1.080 233400 0.8448 0.5645 0.7816
1989 378964 190002 14656 298965 278462 07889 09314 1080 | 257835 08624 04985 07369
1990 387164 193832 15306 305413 296673 07888 0.9714 1080 | 274697 08994 02845 07056
1991 405764 200766 15634 314023 313883 07739 09996 1080 290632 09255  0.0060  0.6908
1992 430424 210955 15594 330010 328970 0.7667  0.9968 1080 | 304602 09230  0.0409 06926
1993 455616 223960 1.5356 351333 343922 0.7711 0.9789 1.080 318446 0.9064 0.2253 0.7033
1994 486054 239954 15178 373482 364203 07684 09752 1080 | 337225 09029 02559 07116
1995 481020 272412 14224 401022 387474 08337 09662 1080 358772 0.8946 03207 07593
1996 515767 250624 16026 416770 401648  0.8081  0.9637 1080 7371896 08923 03370 06739
1997 543485 263257 16054 441684 422624 08127 0.9568 1080 | 391319 08860 03784 06727
1998 574571 278355 16058 468907 446990 08161  0.9533 1080 | 413880 08826 03983 06726
1999 602823 293159 16050 490109 470513 08130  0.9600 1080 | 435660  0.8889 03599 06729
2000 648626 311948 16155 531283 503957 08191 09486 1080 466627 08783 04226  0.6685
2001 689958 329432 16261 561642 535704 08140 09538 1080 | 496022  0.8832 03953 0.6641
2002 736731 348165 16436 599190 572250 08133 0.9550 1080 | 529861 0.8843 03886 06571

2003 784655 368764 1.6545 640457 610119 0.8162 0.9526 1.080 564925 0.8821 0.4017 0.6528
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Tables A4-3 OECD data, applying my method to these data by country (3)

5. New Zeal

6. France

1967
1968
1969

la 2
GDP Woctal
4358 2035
4611 2144
5127 2382
5727 2870
6739 3403
7708 3827
9025 4514
9847 5439
11106 6278
13512 7072
14970 8102
16957 9415
19795 10977
22991 13066
27891 15754
31410 17248
34839 17589
39346 19250
45282 22675
54725 27095
61642 30458
66424 31869
70742 32959
72137 33368
72145 33001
74425 33785
80298 35072
85875 37435
91045 9906
96755 NA
100040
101414
106641
113375
121954
128018
134977
la 2
GDP Wacnar
673307 269973
623123 301803
710501 345178
793519 391444
884186 441486
987947 493521
1129835 566401
1302978 678946
1467884 801764
1700553 932940
1917803 1061181
2182588 1203113
2481097 1363245
2808295 1575784
3164804 1792602
3626021 2054560
4006498 2259282
4361913 2425773
4700143 2582446
5069296 2708114
5336652 2821197
5735092 2976425
6159680 3151514
6509488 3371797
6776231 3531792
6999546 3668567
7077087 3738938
7389654 3829366
7674811 3980485
1212178 632112
1251163 649535
1305852 672592
1355102 702818
1420139 738127
1475587 774558
1526820 802261
1558224 821112

(For after 1996)
W/GDP

0.4670

0.4650

(CWactuat
1.6988
17062
1.6738
1.5721
1.5019
15132
1.4743
1.4106
14111
1.4328
1.4209
1.4027
1.3999
1.4008
1.3725
1.4253
1.5109
1.5541
1.5530
1.5461
1.5615
1.6174
1.6744
1.7397
17599
1.7571
1.7574
1.7421
1.7338

#VALUE!

#DIV/0!
#DIV/O!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

(For after 1996)

WI/GDP

0.4010
0.4843

0.4858

0.4933

0.4993

0.4995

0.5013
0.5211

0.5462
0.5486
0.5533
0.5512
0.5495
0.5611

0.5664
0.5666
0.5639
0.5561

0.5494
0.5342
0.5286
0.5190
0.5116
0.5180
0.5212
0.5241

0.5283
0.5182
0.5186
0.5215
0.5191

0.5151
0.5186
0.5198
0.5249
0.5254
0.5270

(C/W)aetuat
1.5555
1.5300
1.5162
1.4720
1.4566
1.4530
1.4348
1.3990
1.3791
1.3734
1.3632
1.3695
1.3781
1.3724
1.3959
1.4125
1.4242
1.4451
1.4643
1.4853
1.5079
15128
1.5160
1.4974
1.4991
1.5070
15277
1.5407
1.5321
1.5348
1.5249
1.5197
1.5054
1.4944
1.4851
1.4958
1.5142

6a

Y

3919

4157

4623

5173

6174

7089

8345

8985
10022
12178
13472
15219
17878
20849
25382
28416
30998
34293
39125
47745
53374
57579
60081
61505
61085
64199
68881
72844
77425

6a
Y
525381
571503
653320
723246
799614
891444
1016110
1160853
1299141
1505861
1691482
1931544
2197010
2479779
2772772
3161591
3472704
3781426
4081836
4408891
4646614
4988629
5342204
5620020
5835298
6007364
6071120
6346349
6627876
1033759
1071441
1123262
1174663
1218428
1262077
1298597

1316527

5791
6655
7672
8859
10133
11512
13206
15367
18303
21622
24584
26576
29916
35214
41892
47560
51546
55188
58051
58079
59362
61634
65216
69191
73236
75672
77194
80535
81254
83617
86895
90811

la
C
419956
461762
523364
576217
643054
717103
812693
949819
1105696
1281298
1446627
1647683
1878671
2162585
2502247
2902119
3217681
3505605
3781412
4022317
4254171
4502807
4777823
5049015
5294647
5528637
5712026
5899721
6098329
970135
990476
1022124
1058054
1103089
1150277
1200039
1243303

Y/GDP
0.8993
0.9015
0.9017
0.9033
0.9162
0.9197
0.9247
0.9125
0.9024
0.9013
0.8999
0.8975
0.9032
0.9068

Y/GDP
0.7803
0.9172
0.9195
09114
0.9044
0.9023
0.8993
0.8909
0.8850
0.8855
0.8820
0.8850
0.8855
0.8830
0.8761
0.8719
0.8668
0.8669
0.8684
0.8697
0.8707
0.8698
0.8673
0.8634
0.8611
0.8583
0.8579
0.8588
0.8636
0.8528
0.8564
0.8602
0.8668
0.8580
0.8553
0.8505
0.8449
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Y
0.8821
0.8800
0.8624
0.8722
0.8278
0.8169
0.7975
0.8539
0.8840
0.8321
0.8545
0.8677
0.8595
0.8779
0.8519
0.8651
0.8573
0.8724
0.9000
0.8774
0.8911
0.8952
0.9186
0.9438
0.9508
0.9247
0.8948
0.8953
0.8937
#VALUE!
#DIV/0!
#DIV/0!
#DIV/O!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

Yy
0.7993
0.8080
0.8011
0.7967
0.8042
0.8044
0.7998
0.8182
0.8511
0.8509
0.8552
0.8530
0.8551
0.8721
0.9024
0.9179
0.9266
0.9271
0.9264
0.9123
0.9155
0.9026
0.8944
0.8984
0.9073
0.9203
0.9409
0.9296
0.9201
0.9385
0.9244
0.9100
0.9007
0.9053
0.9114
0.9241
0.9444

pre[__ 098 i 10|
thoir  W=Clp/r)  W/Y sfalpha Weu/W
0.980 358 09001 11802 05769
0980 3733 08979 11759 05744
0.980 4068 08800 11467 05855
0.980 4604 08900 11619 0.6234
0.980 5215 08447 11088 0.6525
0.980 5909 0.8336 1.1002 0.6476
0.980 6791 08138 10874  0.6647
0.980 7829 08713 L1354 06948
0.980 9040 09020 11841  0.6945
0.980 10340 08491 11125 0.6840
0.980 11747 08720 11362 0.6897
0.980 13476 08854 11546 0.6987
0.980 15681 08771 11427 0.7000
0.980 18677 0.8958 1.1719 0.6996
0980 22063 08692 11330 07140
0980 25086  0.8828 11507  0.6876
0980 27118 08748 11398  0.6486
1000 29916 0.8724 10000  0.6435
1000 35214 09000  1.0000  0.6439
1000 41892 08774 1.0000  0.6468
1000 47560 08911  1.0000  0.6404
1000 51546 08952 1.0000  0.6183
1020 54106 09005 08189  0.6092
1020 56913 09253 07521 05863
1020 56940 09321 07252 0579
1020 58198 09065  0.8060  0.5805
1020 60425 08772 08571 05804
1020 63937 08777 08564  0.5855
1.020 67834 0.8761 8585 0.5883
1020 71800 #VALUE! #VALUE! #VALUE!
1020 74188 #DIV/O!  #DIV/0! 0.0000
1020 75680 #DIV/O!  #DIV/0! 0.0000
1.020 78956  #DIV/0! #DIV/0! 0.0000
1020 79661 #DIV/O!  #DIV/0! 0.0000
1020 81977 #DIV/O!  #DIV/0! 0.0000
1020 85191 #DIV/O!  #DIV/0! 0.0000
1.020 89030  #DIV/0! #DIV/0! 0.0000
pie=[ 0.96] 0.99) 1.02 1.05]
tholt  W=Cpi)  W/Y slalpha W/ W
0960 437454 08326 11990 06171
0960 481002 08416 12126 0.6274
0960 545171 0.8345 12016  0.6332
0960 600226  0.8299 11952 0.6522
0990 649549 08123 10433 0.6797
0990 724346 08126 1.0433  0.6813
0990 820002 08079  1.0421  0.6900
0.990 959413 0.8265 1.0476 0.7077
1020 1084016 08344 08992  0.7396
1020 1256175 08342 08994 07427
1020 1418262 08385 0.8962  0.7482
1020 1615375 08363 08978 07448
1020 1841834 08383 08963  0.7402
1020 2120181 08550  0.8821  0.7432
1020 2453183 0.8847  0.8465  0.7307
1020 2845215 0.8999 08201  0.7221
1020 3154589 09084 08017 07162
1020 3436868 09089  0.8005  0.7058
1020 3707267 09082 0.8021  0.6966
1020 3943448 08944 08306 06867
1020 4170756 08976  0.8247 06764
1020 4414517 08849  0.8462  0.6742
1.020 4684140 0.8768 0.8576 0.6728
1020 4950015 0.8808  0.8522 06812
1020 5190830  0.8896  0.8389  0.6804
1.050 | 5265369 08765  0.6452  0.6967
1.050 | 5440025  0.8960 05690  0.6873
1050 | 5618782 0.8854 06139  0.6815
1050 5807932 08763  0.6458  0.6854
1050 | 923938  0.8938 05793 0.6841
1.050 943310 0.8804 0.6319 0.6886
1050 | 973451 08666  0.6751  0.6909
1.050 | 1007670 08578 0.6983  0.6975
1.050 | 1050561 08622  0.6871  0.7026
1.050 1095502 0.8680 0.6712 0.7070
1050 | 1142894 08801  0.6330 07020
1050 | 1184098  0.8994 05529  0.6934
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Tables A4-4 OECD data, applying my method to these data by country (4)

7.Germany  la 2 (For after 1996) 6a la pr=[__096] 099  1.07]
GDP st WIGDP (€W Y c Y/GDP cy thor  W=CIp/)  W/Y  sfalpha Woeu/W
1967 494350 250350 05064 14487 436750 362680  0.8835  0.8304 0960 377792 08650 12563  0.6627
1968 533280 268840 05041 14264 472600 383470 08862 08114 0960 399448 08452 12184 06730

1969 596950 302620 0.5069 1.4012 530530 424020 0.8887 0.7992 0.960 441688 0.8325 1.1989 0.6851
1970 675300 359290 0.5320 1.3229 597320 475320 0.8845 0.7958 0.960 495125 0.8289 1.1938 0.7257
1971 749750 406820 0.5426 1.3169 661140 535740 0.8818 0.8103 0.990 541152 0.8185 1.0451 0.7518
1972 823120 450560 0.5474 1.3161 724600 593000 0.8803 0.8184 0.990 598990 0.8266 1.0477 0.7522

1973 917250 512630 0.5589 1.2849 807740 658680 0.8806 0.8155 0.990 665333 0.8237 1.0467 0.7705
1974 983930 566600 0.5759 1.2774 859360 723750 0.8734 0.8422 0.990 731061 0.8507 1.0570 0.7750
1975 1026630 591240 0.5759 1.3421 891740 793530 0.8686 0.8899 1.020 777971 0.8724 0.8632 0.7600
1976 1120500 637940 0.5693 1.3383 978560 853730 0.8733 0.8724 1.020 836990 0.8553 0.8818 0.7622
1977 1195290 685410 0.5734 1.3383 1042390 917260 0.8721 0.8800 1.020 899275 0.8627 0.8743 0.7622
1978 1283550 731740 0.5701 1.3379 1124990 979030 0.8765 0.8703 1.020 959833 0.8532 0.8838 0.7624
1979 1388440 791660 0.5702 1.3325 1214030 1054850 0.8744 0.8689 1.020 1034167 0.8518 0.8850 0.7655
1980 1472040 860880 0.5848 1.3185 1279120 1135040 0.8689 0.8874 1.020 1112784 0.8700 0.8662 0.7736
1981 1534970 902550 0.5880 1.3317 1322820 1201910 0.8618 0.9086 1.020 1178343 0.8908 0.8369 0.7659
1982 1588090 929750  0.5855 13364 1359380 1242540 0.8560 0.9140 1.020 1218176 0.8961 0.8275 0.7632
1983 1668540 949030 0.5688 1.3653 1434470 1295720 0.8597 0.9033 1.020 1270314 0.8856 0.8452 0.7471
1984 1750890 983690 0.5618 1.3741 1505480 1351640 0.8598 0.8978 1.020 1325137 0.8802 0.8530 0.7423
1985 1823180 1021420 0.5602 1.3728 1567870 1402250 0.8600 0.8944 1.020 1374755 0.8768 0.8576 0.7430
1986 1925290 1074440 0.5581 1.3486 1663920 1448980 0.8642 0.8708 1.020 1420569 0.8537 0.8832 0.7563
1987 1990480 1119350 0.5624 1.3448 1720550 1505300 0.8644 0.8749 1.020 1475784 0.8577 0.8794 0.7585
1988 2095980 1163780 0.5552 1.3457 1812330 1566070 0.8647 0.8641 1.020 1535363 0.8472 0.8891 0.7580
1989 2224440 1216250 0.5468 1.3482 1931870 1639770 0.8685 0.8488 1.020 1607618 0.8322 0.9008 0.7566
1990 2426000 1315520 0.5423 1.3415 2066080 1764780 0.8516 0.8542 1.020 1730176 0.8374 0.8970 0.7603
1991 2853600 1607970 0.5635 1.3601 2460700 2187050 0.8623 0.8888 1.020 2144167 08714 0.8645 0.7499
1992 3075600 1739250 0.5655 1.3632 2647680 2370950 0.8609 0.8955 1.020 2324461 0.8779 0.8562 0.7482
1993 3158100 1776710 0.5626 1.3868 2687850 2464010 08511 0.9167 1.020 2415696 0.8987 0.8225 0.7355
1994 3320400 1820740 0.5483 14022 2817300 2553100 0.8485 0.9062 1.020 2503039 0.8885 0.8407 0.7274
1995 3457400 1877020 0.5429 1.4118 2935020 2650030 0.8489 0.9029 1.020 2598069 0.8852 0.8458 0.7225
1996 1833700 1006170 0.5487 1.3897 1536430 1398320 0.8379 0.9101 1.020 1370902 0.8923 0.8344 0.7339
1997 1871600 1010300 0.5398 1.3914 1565740 1405720 0.8366 0.8978 1.020 1378157 0.8802 0.8531 0.7331
1998 1929400 1031420 0.5346 1.3875 1610140 1431120 0.8345 0.8888 1.020 1403059 08714 0.8645 0.7351
1999 1978600 1058710 0.5351 1.3917 1654590 1473440 0.8362 0.8905 1.020 1444549 0.8731 0.8625 0.7329
2000 2030000 1099950 0.5418 1.3636 1698000 1499860 0.8365 0.8833 1.020 1470451 0.8660 0.8708 0.7480
2001 2074000 1121380 0.5407 1.3583 1730560 1523140 0.8344 0.8801 1.020 1493275 0.8629 0.8741 0.7510
2002 2107300 1129800 0.5361 1.3482 1746530 1523140 0.8288 0.8721 1.020 1493275 0.8550 0.8821 0.7566
2003 2128200 1132280 0.5320 1.3444 1769860 1522210 0.8316 0.8601 1.020 1492363 0.8432 0.8924 0.7587

8. Italy la 2 (For after 1996) 6a la pi=[__096[ 099  1.01]
GDP Wiws  WIGDP (€Wl Y c Y/GDP (€44 tholt  W=Cp)  WIY Salpha Waeu/W
1967 49851 21800 04373 1.6969 45117 36992 09050 0.8199 0960 38533 08541 12341 05657
1968 54035 23704 04387 16719 49000 39630 09068  0.8088 0960 41281 08425 12139 05742

1969 59653 26118 0.4378 1.6606 54205 43371 0.9087 0.8001 0.960 45178 0.8335 1.2002 0.5781
1970 67133 30541 0.4549 1.5942 60539 48689 0.9018 0.8043 0.990 49181 0.8124 1.0433 0.6210

1971 73003 35012 0.4796 1.5520 65881 54338 0.9024 0.8248 0.990 54887 0.8331 1.0499 0.6379
1972 79750 39056 0.4897 1.5396 71960 60132 0.9023 0.8356 0.990 60739 0.8441 1.0541 0.6430
1973 96601 47051 0.4871 1.5401 86546 72463 0.8959 0.8373 0.990 73195 0.8457 1.0548 0.6428
1974 121988 58692 0.4811 1.5403 107800 90404 0.8837 0.8386 0.990 91317 0.8471 1.0554 0.6427
1975 138590 70854 05112 1.4914 120761 105674 08714 0.8751 1.010 104628 0.8664 0.9351 0.6772
1976 174584 86915 0.4978 1.4943 152845 129876 0.8755 0.8497 1.010 128590 0.8413 0.9470 0.6759
1977 212707 106315 0.4998 1.4830 186175 157664 0.8753 0.8469 1.010 156103 0.8385 0.9481 0.6811
1978 251000 123164 0.4907 1.4990 220169 184620 0.8772 0.8385 1.010 182792 0.8302 0.9511 0.6738
1979 307823 149607 0.4860 1.5282 273507 228626 0.8885 0.8359 1.010 226362 0.8276 0.9520 0.6609
1980 385327 184063 0.4777 1.5876 342766 292221 0.8895 0.8525 1.010 289328 0.8441 0.9459 0.6362
1981 461051 224032 0.4859 1.5886 403370 355904 0.8749 0.8823 1.010 352380 0.8736 0.9309 0.6358
1982 542125 260859 0.4812 1.6136 471969 420915 0.8706 0.8918 1.010 416748 0.8830 0.9245 0.6259
1983 631610 300156 0.4752 1.6276 551646 488533 0.8734 0.8856 1.035 483696 0.8768 0.9288 0.6205
1984 722811 334994 0.4635 1.6715 631747 559948 0.8740 0.8863 1.035 554404 0.8776 0.9283 0.6042
1985 810081 374051 0.4617 1.6879 705629 631351 0.8711 0.8947 1.035 625100 0.8859 0.9224 0.5984
1986 898289 404065 0.4498 1.7245 781142 696806 0.8696 0.8920 1.035 689907 0.8832 0.9244 0.5857
1987 982763 438837 0.4465 1.7525 857769 769073 0.8728 0.8966 1.035 761458 0.8877 0.9209 0.5763
1988 1090023 482553 0.4427 1.7702 951591 854229 0.8730 0.8977 1.035 845771 0.8888 0.9201 0.5705
1989 1191961 528340 0.4433 1.7763 1035852 938485 0.8690 0.9060 1.070 929193 0.8970 0.9129 0.5686
1990 1310659 592391 0.4520 1.7451 1134057 1033782 0.8653 09116 1.070 1023547 0.9026 0.9074 0.5788
1991 1427571 647792 0.4538 1.7495 1228543 1133339 0.8606 0.9225 1.070 1122118 0.9134 0.8946 0.5773
1992 1502493 681573 0.4536 1.7746 1286384 1209512 0.8562 0.9402 1.070 1197537 0.9309 0.8652 0.5691
1993 1550296 688223 0.4439 1.7943 1320298 1234845 0.8516 0.9353 1.070 1222619 0.9260 0.8748 0.5629
1994 1638506 697996 0.4260 1.8588 1399275 1297415 0.8540 0.9272 1.070 1284569 0.9180 0.8880 0.5434
1995 1770949 728444 04113 1.8888 1520431 1375903 0.8585 0.9049 1.070 1362280 0.8960 0.9139 0.5347

1996 982443 417714 0.4252 1.7967 838236 750511 0.8532 0.8953 1.070 743080 0.8865 0.9219 0.5621
1997 1026285 437780 0.4266 1.8072 880351 791152 0.8578 0.8987 1.070 783319 0.8898 0.9193 0.5589
1998 1073019 435444 0.4058 1.9051 918348 829565  0.8559 0.9033 1070 821351 0.8944 0.9153 0.5302
1999 1107994 451350 0.4074 1.9220 952186 867486 0.8594 0.9110 1.070 858897 0.9020 0.9079 0.5255
2000 1166548 474075 0.4064 1.9395 1000772 919482 0.8579 0.9188 1.070 910378 0.9097 0.8993 0.5207

2001 1218535 499512 0.4099 1.9236 1043964 960856 0.8567 0.9204 1.070 951343 09113 0.8973 0.5251
2002 1260428 521283 0.4136 1.9113 1075336 996311 0.8532 0.9265 1.070 986447 09173 0.8890 0.5284
2003 1300926 543817 0.4180 1.9117 1102465 1039618 0.8474 0.9430 1.070 1029325 0.9337 0.8593 0.5283
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Tables A4-5 OECD data, applying my method to these data by country (5)

9. Sweden

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

10. The UK.

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984

la
GDP
134971
143228
155543
174179
188327
206068
229314
259032
304197
344055
374212
417126
467551
531054
581685
636015
712310
797333
866601
947263
1023602
1114502
1232502
1359879
1447327
1441723
1446212
1531102
1644983
1815144
1888231
1971871
2076525
2194967
2269149
2352938
2438447

la
GDP
40302
43671
46997
51607
57583
64478
74077
83711
105599
124991
145657
168143
197826
231233
254273
278241
303519
324842
356172
383632
421891
469760
514241
549386
573909
597012
628835
665570
698199
762610
810136
858616
903167
950561
994309
1044145
1101241

2

actual
80510
86762

W,

1349763
1390128

2
Wackat
23851
25518
27295
30627
33570
37945
43972
52503
68630
78196
86776
99050
116072
137970
149923
159060
170094
181685
197168
212735
230590
256564
284487
313462
331159
342382
352133
365161
378095
405835
433306
465854
495596
532318
565313
590154
616955

(For after 1996)

W/GDP
0.5965
0.6058
0.6078
0.6076
0.6146
0.6148
0.5944
0.6081
0.6206
0.6509
0.6729
0.6722
0.6591
0.6521
0.6512
0.6298
0.6095
0.5957
0.5975
0.5991
0.6001
0.6018
0.6139
0.6259
0.6185
0.6129
0.5999
0.5861
0.5693
0.5485
0.5452
0.5443
0.5350
0.5574
0.5762
0.5737
0.5701

(CW et
1.2580
1.2545
1.2484
12345
1.2343
1.2430
1.2775
1.2657
1.2249
1.2025
1.2087
12121
1.2308
1.2381
1.2607
1.3173
1.3248
1.3204
1.3237
1.3172
1.3208
1.3040
12627
1.2510
1.3023
1.3353
1.3859
1.3937
1.3735
1.4012
1.4039
1.4050
1.4268
1.3582
1.3169
1.3348
1.3516

(For after 1996)

W/GDP
0.5918
0.5843
0.5808
0.5935
0.5830
0.5885
0.5936
0.6272
0.6499
0.6256
0.5958
0.5891
0.5867
0.5967
0.5896
0.5717
0.5604
0.5593
0.5536
0.5545
0.5466
0.5462
0.5532
0.5706
0.5770
0.5735
0.5600
0.5486
0.5415
0.5322
0.5349
0.5426
0.5487
0.5600
0.5685
0.5652
0.5602

(CWacrat
1.3719
1.3735
1.3703
1.3389
1.3624
1.3851
13556
1.3202
1.2782
1.2909
13331
1.3424
1.3611
1.3557
1.3908
1.4425
1.4751
1.4818
1.4773
1.5084
1.5210
1.5255
1.5022
1.4631
1.4727
1.4995
15397
1.5578
1.5724
15725
1.5478
1.5265
1.5543
1.5097
1.5030
1.5269
1.5423

6a
Y
118612
126116
137631
154130
166675
182402
203069
228090
267730
302824
327156
363541
406625
458792
496308
537584
597983
669949
727272
800882
869786
941520
1031935
1126487
1202860
1180068
1171222
1253096
1351017
1553901
1614641
1694946
1785112
1884320
1935088
2019773
2112642

6a
Y
36911
39916
42989
47163
52439
58473
67091
75025
93646
110420
128025
147344
174543
201523
221702
243521
267348
285878
312076
337371
369866
411459
449779
476501
502119
527041
555600
590498
617620
NA

la
C
101278
108840
118022
130657
142880
157478
174114
199377
231230
269282
304378
339864
379276
428782
477553
527690
575159
627178
685425
747499
811276
874620
955374
1064798
1165704
1179832
1202441
1250669
1286282
1394921
1445240
1508122
1585112
1661798
1721751
1801702
1878828

la
C
32722
35050
37403
41008
45737
52557
59609
69317
87721
100941
115677
132964
157981
187047
208507
229451
250900
269217
291270
320899
350723
391397
427366
458624
487695
513402
542179
568844
594499
638158
670692
711125
770286
803627
849652
901121
951520

Y/GDP
0.8788
0.8805
0.8848
0.8849
0.8850
0.8852
0.8855
0.8805
0.8801
0.8802
0.8743
0.8715
0.8697
0.8639
0.8532
0.8452
0.8395
0.8402
0.8392
0.8455
0.8497
0.8448
0.8373
0.8284
0.8311
0.8185
0.8099
0.8184
0.8213
0.8561
0.8551
0.8596
0.8597
0.8585
0.8528
0.8584
0.8664

Y/GDP
0.9159
0.9140
0.9147
0.9139
0.9107
0.9069
0.9057
0.8962
0.8868
0.8834
0.8789
0.8763
0.8823
0.8715
0.8719
0.8752
0.8808
0.8801
0.8762
0.8794
0.8767
0.8759
0.8746
0.8673
0.8749
0.8828
0.8835
0.8872
0.8846

#VALUE!

—212—

Yy
0.8539
0.8630
0.8575
0.8477
0.8572
0.8634
0.8574
0.8741
0.8637
0.8892
0.9304
0.9349
0.9327
0.9346
0.9622
0.9816
0.9618
0.9362
0.9425
0.9333
0.9327
0.9289
0.9258
0.9452
0.9691
0.9998
1.0267
0.9981
0.9521
0.8977
0.8951
0.8898
0.8880
0.8819
0.8898
0.8920
0.8893

[€hg
0.8865
0.8781
0.8701
0.8695
0.8722
0.8988
0.8885
0.9239
0.9367
0.9142
0.9036
0.9024
0.9051
0.9282
0.9405
0.9422
0.9385
0.9417
0.9333
0.9512
0.9482
0.9512
0.9502
0.9625
0.9713
0.9741
0.9758
0.9633
0.9626
#VALUE!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/O!
#DIV/0!
#DIV/0!

pie=] 0.97] | 1.04 1.09]
tholt  W-Cl(pi)  W/Y  salpha  Woua/W
0970 104410 08803 12206 07711
0970 112206  0.8897 12420 07732
0970 121672 0.8840 12287 07770
0.970 134698 0.8739 1.2080 0.7858
1000 142880  0.8572  1.0000 08101
1.000 157478 0.8634  1.0000  0.8045
1000 174114 08574 1.0000  0.7828
1000 199377 08741 1.0000  0.7901
1000 231230 08637  1.0000 08164
1040 258925 08550 07641  0.8649
1040 292671 0.8946  0.6605  0.8604
1040 326792 08989 0.6443 08580
1040 364688 08969  0.6522  0.8450
1040 412290 08986 0.6454  0.8400
1040 450186 09252 05052 0.8249
1040 507394 09438 03277 07895
1040 553038 09248 05078 07850
1040 603056 09002  0.6394 07877
1040 659063 09062  0.6135 07857
1040 718749 08974 0.6500 07896
1040 780073 08969  0.6522 07874
1040 840981 08932  0.6654 07975
1040 918629  0.8902  0.6757 08236
1090 976879 08672 04123 08713
1090 1069453  0.8891 02785 08370
1.090 1082415 09172 00024 08163
1.090 1103157 09419  -04587  0.7865
1090 | 1147403 09157 00230 07821
1090 1180075 08735 03787  0.7936
1040 1341270 08632 07477 07422
1.040 1389654  0.8607 07529 07408
1040 1450117 08556 07631 07402
1040 1524146 08538 07664  0.7289
1.040 1597883 0.8480  0.7769 07657
1.040 1655530 0.8555 0.7631 0.7897
1040 1732406 08577 07589 0.7791
1040 1806565  0.8551 07639 07695
o[ T.01] 1.03) 1.03) 1.09]
tholt  W-Clpi)  W/Y  slalpha  Woud/W
1010 32398 08777 09282 0.7362
1010 34703 08694 09334 07353
1010 37033 08614 09378 07371
1010 40602 08609 09381 07543
1010 45284 08636 09367 07413
1010 52037  0.8899 09192 07292
1.010 57873 0.8626 0.8117 0.7598
1030 67298 08970 07387 07802
1030 85166 09094  0.6987  0.8058
1030 98001  0.8875 07633  0.7979
1.050 110169 0.8605 0.6915 0.7877
1050 126632 08594 0.6943 07822
1050 150458  0.8620  0.6877 07715
1050 178140  0.8840  0.6191  0.7745
1.050 198578 0.8957 0.5706 0.7550
1050 218525 08974 05629 07279
1050 238952 08938 05792 07118
1050 256397 08969  0.5651 07086
1050 277400 08889 0.6000 07108
1050 305618 09059 05188  0.6961
1090 321764 08699 03980 07166
1090 350080 08727 03830 07145
1090 392079 08717 03884 07256
1090 | 420756 0.8830 03207 07450
1090 447427 08911 02637 07401
1090 471011 08937 02434 07269
1.090 497412 0.8953 0.2306 0.7079
1090 | 521875 08838 03156  0.6997
1090 545412 0.8831 03202 0.6932
1.090 | 585466 #VALUE! #VALUE!  0.6932
1.050 638754 #DIV/0! #DIV/0! 0.6784
1050 677262 #DIV/0!  #DIVIOl  0.6878
1050 733606 #DIV/0!  #DIVIO!  0.6756
1050 765359 #DIV/0! DIVl 0.6955
1.050 809192 #DIV/0! #DIV/0! 0.6986
1050 858210 #DIV/0!  #DIV/O!  0.6877
1050 906210 #DIV/0!  #DIV/O!  0.6808



