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Abstract

This report first intends to_presel.lt the structure of growth which clarifies the difference
between catching up and not catching up in Africa, compared with China and India. To
do this, T use IMF national accounts data and estimating data necessary for the application
of my model [2003] to this anélysis. IMF national accounts data are limited in numbers
and therefore I estimated other trustworthy data using a modification (based on the role of
monetary policy by Friedman [1968]) of “the Penrose curve” in Uzawa [1969] so as to fit
my endogénous growth model. My endogenous growth model can confirm the consis-
tency among numerical values in national accounts by country and I believe that I could,
for the first time, present these values (as long as several IMF national accounts data are
available by country).

This report, second, intends to prove the existence of conditional convergence among
countries. For this, I set the same values by country for the rate of saving and the relative
share of profit (0.1), the growth rate of population (0.02), and beta (0.8) (which I use as
the structural reform parameter calibrated in my recursive programming). In this case all
the countries show the same growth rate of (per capita) output (0.0205). In the literature
(e.g., Barro’ [1989)), absolute or conditional convergence holds statistically using the panel
data of many countries. However, statistical fallacies were pointed out by Friedman
[1992] and Quah [1993]. Based on the fallacies, Quah [1996], using the distribution
dynamics, presented a twin peaks model for per capita output, where catching up or not
catching up was proved. Both approaches use the panel data.

Third, why does conditional convergence or two peaks exist/hold among countries?
My intuition is: the existence depends on the classification of countries using the level of
technology and their growth rate. The literature, however, does not show any numerical
values for technology and growth rate. My model calibrates these values by country,

together with the causes, using beta and delta whose parameter represents qualitative
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improvement in technology over time.

The two policy-oriented parameters, beta and delta, are closely related to the rate of say-
ing, the growth rate of population, the capital-labour ratio, the capital-output ratio, and the
rate of profit. Catching up countries, such as Algeria and South Africa, can steadily
increase the capital-labour ratio and the capital-output ratio, shifting from the second low
peak group to the first high peak group, where the official rate of the Central Bank can
effectively cooperate with investment effects. This is shown by the improvement of beta
and delta. Not catching up or poorer countries, e.g., Ethiopia and Mali, on the other hand,
cannot take advantage of the relationship among the above parameters and variables, even
if the official rate is kept significantly high. The causes for this are already well known
in the literature: a lack of education with an unstable political situation as investigated by
the subjective and objective indicators by UN [2002]. .

My contributions: (1) to present the estimated values that supplement several IMF na-
tional accounts data, (2) to show the effectiveness of economic policies numerically using
beta and delta, and (3) to show a modified Penrose effect that breaks rthe limit of growth
(or supports sustainable growth) and help numerically establish the planning for catching
up, using my endogénous model.

PS: The paper, whose abstract is shown as above, will be presented at the International
Association for Research in Income and Wealth (IARTW), Cork, Ireland, on the 26™ of Aug
2004. The paper was approved on the 21* of Nov 2003 by e-mail. T will revisé the data
of this note, renewing all the data using updated IMF 2003 and also revising some of data
by comparing the results of my two methods: one was used in this note and the other will

be added to confirm the reliability of estimated data, in particular for capital stock.
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Source: Hideyuki Kamiryo. 2004. Basics of an endogenoﬁs growth model:"the optimum
CRC situation and conditional convergence, Figure 1. The Journal of Economic Sciences:
7 (February): 51-80. :

Figure Classification rules for transitional paths

Notes for classification (see the J ournal of Economic Sciences, February 2004)

Region 1 Region 2 Region 3 Region 4
minus ‘ plus , plus minus
»B | minus minus plus plus
Symbols (see below)
k(O &*<1 1: strongDRC 4: strongDRC
kKOyAd*>1 1 1 weakDRC £ 4: weakDRC

1. k(0)~%<1 shows that the current DRC situation 18 strong.
So that, “strong” can be added to the front of DRC: strong DRC.
2. k(0)~&*>1 shows that the current DRC situation is weak.

So that, “weak” is added to the front of DRC: weak DRC.

3. The current situation cannot identify IRC due to CRS.
4. k(0)A&* works for attaining CRC by balancing productivity enhancement and DRC.

Contents of Tables and Figures:

Data 1 IMF data and estimated values (1) @) -

Data 2 Data and ratios necessary for my model (1) (2)

Data 3 Key ratios calculated using data (1) (2) ‘

Data 4 Transitional paths: each sign, slope, and speed by country and year L@ 8 pages

Table 1 The relationship between beta and delta under the current and CRC situations

Table 2 The tendencies of the official rate given by the Central Bank by country

Table 3 The relationship between beta” and m=k(0)"delta* in 1996 and 2000 (1) (2)

Table 4 The relationship between beta® and delia” in 2000 and 1996 (1) 2)

Table 5 Comparison of the Penrose effect whose slope B/A shows 1.0 (as the minimum limit of 45°)

Table 6 Comparison of the Penrose effect whose market rate r, of interest is fixed

Table 7 Comparison of the Penrose effect whose slope B/A shows 1.0 (as the minimum limit of 45°)

Table 8 Comparison of the Penrose effect whose market rate ry of interest is fixed 8 pages

Figure 1 The capital-output ratio and the rate of profit along with the investment ratio

Figure 2 The relationship between beta” and delta” in 2000 and 1996

Figure 3 The relationship between beta" and m=k(0) delta” in 1996

Figure 4 The relationship between beta” and m=k(0)"delta* in 2000

Figare 5 The capital-output ratio by the rate of saving and population growth: China and Tanzania 2000

Figure 6 I/K by the rate of saving and population growth: China and Tanzania 2000

Figure 7 The relationships among variables with the change in beta": China and Tanzania 2000 6 pages

Appendix 1 Measurement of the Penrose effect using case study

Appendix 2 Graphic expression of the Penrose effect using case study (1)

Appendix 3 Graphic expression of the Penrose effect using case study (2) . 3 pages
total: 25 pages
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Table I The relationship between bera and delig under the current and CRC situations

delta delta* beta [/ — 8+-8 B*-B Conv.speed
China1996 0.0065 (0.0159) 0.8846 0.4545 (0.0225)  (0.4301) 38
2000 0.0175 (0.0377) 0.8856 0.6591 (0.0552) (0.2265) 62
TndiaT990% 00063 00002y U842 0.3978 (000657 (04163 T
2000 0.0062 (0.0761) 0.8238 0.5023 (0.0823) (0.3215) 62
Algerial996 (0.0000) (0.0005) 0.6803 0.3048 (0.0005) (0.3756) 76
2000 (0.0148) (0.1548) 0.6979 0.5318 (0.1400) (0.1661) 80
Eeypt996 T {0070T) " 0.0037 — 0.7055 06790 00873 (0.0265) a5
2000 0.0055 0.0006 0.6696 0.3510 (0.0049) . (031 87) 69
Ethicpial996 (0.0047) 0.0013 0.5845 0.4053 0.0067 (0.1790) 103
'1998 (0.0133) 0.0012 0.8707 0.4774 0.0145 (0.3933) 113
Renyal996—— 0.007T ——0.0001 — 0328607363 (0.0070) (0.2533) 30
2000 (0.3717) #NUM! 0.9798 1.3381 #Num! 0.3583 307
MaliT9%6 00075 D000y 0712704602 (0.0066) (U525 1T
2000 0.0616 (0.1780) 1.4021 0.5365 (0.2396) (0.8655) 114
Nigerial996 (0.01Z5) (0.0003) 0.5241 0.2345 0.0T22 (U.2697) 96
2000 (0.0189) 1.0002 0.5413 0.3673 0.0190 (0.1739) 123
S.Afical9g —(0.0031)— (0.0001) ~ 04655 0125900030 {0.3395) T
2000 (0.0300) 0.0011 0.5617 0.3940 0.0312 (0.1677) 219
Tanzanial996 — (0.0730) 00009 04905 0AT30 00735 (0.0768) TaT
2000 (0.0212) 0.0006 0.5270 0.4405 0.0219 (0.0865) 122
n a e Q)
China2000 U.008T4 0.08 0. 9 919
Ethiopia98 0.03028 0.05 0.4774 0.04069 0.36416
Nigeria2000 0.03942 0.05 0.3673 0.06971 0.29267
£200) [r=alpha/ Q (0)
. {China2000  FEthiopia98  Nigeria2000 China2000  Ethiopia98  Ni geria2000
. 3.1272  -12.2884 -3.8187 0.0256 -0.0041 -0.0131
-0.025 13.7424 -0.7408 -0.4153 0.0058 -0.0675 ~0.1204
0 0.0000 0.0000 0.0000
0.025 0.9427 0.2685 0.1619 0.0849 0.1862 0.3088
0.05 1.2288 0.4072 0.2481 0.0651 0.1228 0.2015
0.075 1.3672 0.4919 0.3016 0.0585 0.1016 0.1658
0.1 1.4487 0.5490 0.3381 0.0552 0.0911 0.1479
0.2 1.5910 0.6648 04131 0.0503 0.0752 0.1210
0.3 1.6449 0.7150 0.4460 0.0486 0.0699 0.1121
#DIV/0! #DIV/0! #DLIV/O!

Using Eq 18 in Kamiryo [2003): @=(p
under the assumption that «, = and ber

1. Ati=0, the capital-output ratio is also zero.
2. the vertical asymtotoe of this cirve lies at the value between -0.025 and -0.05.

3. Along with the increase in the investment ratio the capital-o
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i(l- a))/i(1- B)(1+n)+n(l- a)) and

a4 4nav = @re constant:

utput ratio increases slightly.
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Table 2 The tendencies of the official rate given by the Central Bank by country

1995 1996 1997 1998 1999 2000
; 1. China 0.1044 0.0900 0.0853 0.0459 0.0324 0.0324
2. India 0.1200 0.1200 0.0900 0.0900 0.0800 0.0800
3. Algeria 0.1400 0.1300 0.1100 0.0950 0.0850 0.0600
4, Egypt 0.1350 0.1300 0.1225 0.1200 0.1200 0.1200

5. Ethiopia 0.1200 V. nv. n.v. n.v. n.v.
w 6. Kenya 0.2450 0.2688 0.3227 0.1707 0.2646 0.1947
1 7. Mali 0.0750 0.0650 0.0600 0.0625 0.0575 0.0650
8. Nigeria 0.1350 0.1350 0.1350 0.1350 0.1800 0.1400
9. S.Africa 0.1500 0.1700 0.1600 0.1932 0.1200 0.1200

10, Tanzania 0.4790 0.1900 0.1620 0.1760 0.2020 0.1070

| The capital-output ratio, o' , along with the investment ratio, /

China2000
= = = Ethiopia98
— == Nigeria2000

: The rate of profit, » : , along with the investment ratio, /

China2000
= = Ethiopia98
= ==Nigeria2000

| ]

Figure 1 The capital-output ratio and the rate of profit along with the investment ratio
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Hideyuki Kamiryo: What Numerically Determines the Difference Between Catching Up
and Endless Poverty in African Countries?

Table 5 Comparison of the Penrose effect whose slope B/A shows 1.0 (as the minimum

limit of 45°)
China 2000 For convergence to CRC*, 22 *=(ﬂ' s(1- a))/(s(1- ﬂ‘)(1+n)+n(]- o) is used.
n ; ﬁ i‘f?”fi.‘.‘l s —i o alpha o If 5=0, 0.6590989 (count backward by Eq.)
0.008144 0659099 0273790 1.634240 0.08 By adjusting the market rate, r
If beia is: then, Q" IK =s/ Q' - ga=(1-")s  Slope B r*=a_/§2f_ Iy Slope A Stope BIA  Angle B (%)
0.5 0.8656 163 0.1369 2.3106 0.04000 2.3106 1.0000 104.0
0.6 1.2819 0.1095 1.9503 0.03200 1.9503  1.0000 87.8

0.0821 1.7071 0.02400 1.7071 1.0000 76.8

7 1.9527 00410
0.0548 1.5557 . 0.0 19 0.01600 1.5557 1.0000 70.0

0.8 3.2141
0.9 6.4597 0.0274 1.5481 0.00800 1.5481 1.0000 69.7
1 33.6203 0.0000 _ #DIV/0! 0024 #DIV/0! _ 4DIV/0! #DIV/0!  #DIV/0!
1.05 -41.9220 -0.0137 0.4771 9 -0.00400 0.4771 1.0000 21.5
1.1 -13.7781 -0.0274 0.7258 -0.00800 0.7258 1.0000 327

12 -63352 00548  0.7892 .0.01600  0.7892 1.0000 355
13 -4.3478 00821 07667 : 002400  0.7667 1.0000 345
Nigeria 2000
n o Badeo S o alpha | M If 5=0, 0.367347 (count backward by Eq.)
0.039423 T 0367347 0069709 _ 0.292069 0.05 By adjusting the market rate, r 4

| 0.039425  ¥apiorl
If beta is: then, @  VK=5/2 Wg,;=(1-[3°)s Slope B ru Slope A SlopeB/A  AngicB ()

0.5 0.4494 | 0.0349 44504 | 0.02500 4.4504 1.0000 200.3

0.6 0.5981 | 0.0279 4.1799 0.02000 4.1799 1.0000 188.1

0.7 0.7832 0.0209 42561 ° 0.01500 4.2561 1.0000 191.5

0.8 1.0199 | 0.0139 49022 - 0.01000 4.9022 1.0000 220.6

0.9 1.3334 0.0070 7.4994 0.00500 7.4994 1.0000 337.5

1 1.7682 0.0000 = #DIV/0! 283 #DIV/0! #DIV/O!  #DIV/O! #DIV/0!

1.05 2.0555 -0.0035 -9.7300 . 02! - -0.00250 -9.7300 1.0000 (437.9)

1.1 24116 -0.0070 -4.1466 : ' -0.00500 -4.1466 1.0000 (186.6)

1.2 3.4611 -0.0139 -1.4446 : -0.01000 -1.4446 1.0000 (65.0)

1.3 5.4784 -0.0209 -0.6084 : -0.01500 -0.6084 1.0000 (27.4)

Tanzania 2000
n B detta-0 s o alpha T If 5=0, 0.4405013 (count backward by Eq.)
0.024205° 0440501 0.039736  0.363345 0.05 |By adjusting the market rate, 7.:

TThera” is: then, @ VK=s/Q2  ga=(1-8")s  SlopeB rm Slope A Slope B/A  AngleB ()

0.02500 4.5928  1.0000 206.7

0.0199 45928 .
- 0.02000 4.3350 1.0000 195.1

0.5 0.4355 13
“ 0.0159 4.3350

0.6 0.5767

0.7 0.0119 4.4409 0.01500 4.4409. 1.0000 199.8
0.8 0.0079 5.1548 0.01000 5.1548 1.0000 232.0
0.9 0.0040 7.9662 0.00500 7.9662 1.0000 358.5
1 0.0000 #DIV/0! 4DIV/0!  #DIV/Q! _ #DIV/O! #DIV/0!
1.05 -0.0020 -10.5760 -0.00250 -10.5760 1.0000 (475.9)
1.1 .0.0040  -4.5576 -0.00500 -4.5576 1.0000 (205.1)
1.2 -0.0079  -1.6397 -0.01000 -1.6397 1.0000 (73.8)
13 00119  -0.7326 -0.01500 0.7326 1.0000  (33.0)

Notes: .
1. The investment ratio to capital /K is distinguished from the rate of saving s or the investment ratio to output i=/7Y.

9. /K is that after depreciation. If there is no banking costs (with 0,=1), the rate of saving s equals i=/7Y.
3. When the slope B is 1.0 with 45°, it shows a minimum limit of equilibrium.
4. Convergence and equilibrium hold only when the slope B equals the slope A: each right-angled triangle is similar.
5. When beta becomes closer to 1.0, the convergence to CRC is difficult to attain.
Whne beta is above 1.0, the slope B is negative with a vertical asymptoto at beta *=1.0.
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Table 6 Comparison of the Penrose effect whose market rate r,, of interest is fixed

China 2000

For convergence to CRC*, 2*=(p '

neo Bl s 2
0.008144 L.,,:_O.;6"590994," 0.273790  1.634240
[ 0.008144 | 61659099 o

alpha Ty

0.08 0.0324'By fixing the market rate, » M:

S(1-a))/s(1- B )(1+m)+n(l- ) is used.

If beta " is: then, 2° K= ] g =(1-p")s Slope B 'y Slope A Slope B/A Angle B (%)
05  0.8656: 01369 2.3106 00324  2.8526 0.8100 104.0
06 12819 0.1095 1.9503 0.0324  1.9262 1.0125 87.8
07 0.0821 0.0324  1.2645 1.3500 76.8
0.8 0.0548 0.0324  0.7682  2.0250 70.0
0.9  6.4597 0.0274 0.0324 03822 4.0500 69.7
1 33.6203 0.0000 #DIV/0! 00324  0.0734 #DIV/0!  #DIV/o!
1.05  -41.9220 -0.0137  0.4771 0.0324  -0.0589  -3.1000 215
1.1 -13.7781 -0.0274  0.7258 0.0324  -0.1792  -4.0500 327
1.2 -6.3352 -0.0548  (.7892 0.0324 ..0.3897  -2.0250 355
1.3 .4.3478 -0.0821  0.7667 0.0324  -05679  -1.3500 345
Nigeria 2000
n B e 0 5] 2 alpha Ty
0.039423 | 0367347 0.069709 0.292069 0.05 0.14By fixing the market ratc, r ,:
Ifbeta” is: then, " Slope B r*= 2" Fas Slope A Slope B/A  Angle B (%)
0.4494 ¢ 0.0349 44504 | WGitix 0.14  0.7947 5.6000 200.3
0.0279  4.1799 0.14  0.5971 7.0000 188.1
0.0209  4.256] 0.14  0.4560 9.3333 191.5
0.0139 49022 0.14 03502  14.0000 220.6
0.0070 7.4994 0.14 02678  28.0000 337.5
. 0.0000  #DIV/0! 0283 0.14 02020 #DIV/0!  #DIvV/o!
1.05 ~ 2.0555 -0.0035  -9.7300 0243 0.14 01738 -56.0000  (437.9)
L1 24116 -0.0070  -4.1466 0.14  0.1481 280000  (186.6)
1.2 34611 -0.0139  -1.4446 0.14 01032  -14.0000 (65.0)
1.3 5.4784 -0.0209  -0.6084 0.14 00652 -93333 (27.4)
Tanzania 2000
n - s> o' aipha Yy
0.024205 . 0440501 0.039736 0.363345 0.05 0.107|By fixing the market rate, r , :
If betg " is: then, 2" K=5/02" . g =(1-p")s SlopeB  r*=qm’ Tar Slope A Slope B/A Angle B ()
0.5 04355 L7 00518  0.0199 4.5928 148 0.107  1.0731 4.2800 206.7
0.6 05767 0.0159 ~ 43350 67 0.107 03103 53500 195.1
0.7  0.7506 0.0119  4.4409 0.107  0.6226  7.1333 199.8
0.8  0.9700 0.0079  5.1548 0.107 04818  10.7000 232.0
0.9  1.2553 0.0040 7.9662 0.107 03723 21.4000 358.5
1 1.6416 0.0000  #DIV/0! 0.107 02846 #DIV/0!  #DIV/ol
1.05  1.8911 -0.0020  -10.5760 0.107 02471  -42.8000  (475.9)
L1 21941 -0.0040 0.107 02130 -21.4000 (2051
12 3.0494 -0.0079 0.107  0.1532  -10.7000 (73.8)
13 45500 -0.0119 0.107  0.1027  -7.1333 (33.00

Notes:

1. We must pay attention to beta * at the slope B=1.0 (or 45°) as a base,

2. For convegence to CRC", the capital-output rati

3. The higher the market rate the higher the slope B/A.

4. When the Central Bank does not take any action to the offi
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Appendix 1 Measurement of the Penrose effect using case study

Case A s> 7 alpha Fu
. . 1 0.12 3 0.1 0.02] -
VK-s/ Q"  ga=(1-p")s  SlopeB r*= /" s Slope A  Slope B/A  Angle B(") AngleA ()
0.04 0.024 1.6667 0.0333 0.02 1.6667 1 75 75
If beta” is:

0.5 0.06 0.6667 0.02 1.6667 0.4 30 75
0.6 0.048 0.8333 0.02 1.6667 0.5 375 75
0.7 0.036 1.1111 0.02 1.6667 0.66667 50 75
0.024 1.6667 0.02 1.6667 - 1 75 75
0.9 0.012 3.3333 0.02 1.6667 2 150 75
1 0 #DIV/0! 0.02 1.6667 #DIV/0!  #DIV/O! 75
1.05 -0.006  -6.6667 0.02 1.6667 -4 -300 75
1.1 -0.012  -3.3333 0.02 1.6667 -2 -150 75
1.2 -0.024  -1.6667 ‘ 0.02 1.6667 -1 <75 75
1.3 -0.036  -1.1111 0.02 1.6667 -0.66667 -50 75
1.4 -0.048  -0.8333 0.02 1.6667 -0.5 -37.5 75
1.5 ¢ .0.06  -0.6667 ! 0.02 1.6667 -0.4 -30 75
beta' is independent of i ors..
n B’ detao s—i o’ alpha ru 0" varies along with the change inbeta’.

0127 3.00 0.1 0.02 Slope B=I/K/g 4~

0.0051906 18 . 0004
Case B Q*=(f s(i- a))/(s(l—ﬂ')(1+n)+n(1- a) By fixing the market rate, 7
If beta is: then, Q2 IK=s/ 2" g=(0-p"s  SlopeB =2’ ru Slopc A  Slope B/A  Angle B(°)
0.5  0.8310 0.0600  2.4068 ' 002 60169  0.4000 1083
0.6 1.2245 0.0430  2.0417 002  4.0834 05000 91.9
0.0360 0.02 27023 0.6667 81.1
0.0240 002 16664 1.0000 75.0
0.0120 . ‘ 002  0.8608  2.0000 71.5
0.0000  #DIV/0! 002 02163 #DIv/ol  #DIVA!
-0.0060 002 -0.0599  -4.0000 108
-0.0120 002 -03111  -2.0000 28.0
-0.0240 0.02 -0.7505  -1.0000 33.8
-0.0360 0.02 -1.1223  -0.6667 33.7
CaseC  Q*=(B s(1-a))/(s(1- B )(1+n)+n(l-a) By adjusting the market rate, #
Ifbeta” is: then, 2° VK=5/02" g =(1-g7s  SlopeB a2’ ru Slopc A Slope B/A  Angle B (")
0.5 0.831 . 0.0600  2.4068 03 0.05  2.4068 1:0000 108.3
0.6 12245 . 0.0480 20417 0.04 20417 1.0000 91.9
0.7 1.8503 ; 0.0360  1.8015 0.03 18015 1.0000 8Ll
3.000 0.0240 1.6664 002  1.6664 1.0000 75.0
09~ 5.808 0.0120 1.7216 001  1.7216 1.0000 715
1 23.1185; 0.0000 #DIV/0! 4DIV/O!  #DIV/O!  #DIV/0!  #DIV/0!
1.05 -83.4088 . -00060 02398 0005  0.2398 1.0000 10.8
1.1 -16.0742 00120  0.6221 001 06221 1.0000 28.0
12 -6.6622 00240  0.7505 .0.02  0.7505 1.0000 33.8
13 -4.4550 ) 00360 07482 003 07482 1.0000 337

Notes:
Two points B (for the investment ratio) and A (for the rate of profit) correspond with Uzawa [1969, p.640],
but, the growth rate of capital is replaced by an endogenous rate of technological progress.

For PointB: - VK=s/2" Slope B: (V/K)/g4 =1/((1- g2°)
ga =(1-B")s=(1-B" )5/ 027) 2 Angle B: The slope B multiplied by 43
For Point A: pr= 2 =(als)s/ 27) Slope A: r*/r = (a/5)(s/ 2 )rm
¥y is given in the market Slope B/A  Slope B+Slope A

The value of r;, can be calculated so that Slope B equals Slope A in a limit equilibrium.
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Appendix 2 Graphic expression of the Penrose effect using case study (1) , _‘

Corresponding with Uzawa's [1964] Penrose curve when g4 isused

DHTELE g, "~(1- B°)s LBEE VK =/ 0" Case B !

} VK :
-0. z
| ;
| 2 |
J Corresponding with Uzawa's [1964] Penrose curve when g4 isused :

BANERe =g, /- ) LBEEEYK=5/0" : Case B |

/K

- The investment ratio /K is linearly related to the rate of teh.progress, which makes the Penrose effect stable, i

MR re =+t B8 = k-5 0" : Case B

|
|
|
!
|

/K
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Appendix 3  Graphic expression of the Penrose effect using case study (2)

When beta '

-

0.15

0.10

r* 0.05

0.00

is above 1.0, the rate of profit becomes negative.

beta” & FIfE%E "= a/Q": CaseB

The capital-output ratio Q" has a vertical asymtoto at Q°=1.0, which influences other variables.

Omega*

20.000
0.000

-20.000 0

-40.000
-60.000
-80.000

~100.000

beta” LEA-PEMER 02" CaseB

The rate of tech.progress is linearly realied to beta ', which makes the Penrose effect stable.

g4

0.06
0.04
0.02
0.00
-0.02 0

-0.04

beta” & HESR g, =(I-beta *)s: Case B
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Table 7 Comparison of the Penrose effect whose slope B/A shows 1.0 (as the minimum

limit of 45°)

China 2000: 5 or i changes (2)

China 2000 For convergence to CRC*, £2*=( 8" s(1- a1))/fs(- B )1+m)+n(l-a) is used.
n s> I’ alpha Ty If 6=0, 0.6590989 (count backward by Eq.)
- L9.008144 | 39098 0.273790 1.634240 0.08 By adjusting the market rate, ry,:
Ifbeta” is: then, 2° JK=5/ (2" ga=(14"%  SlopeB rt—/Q’ v Slope A Slope B/A  Angle B (%)
05  0.8656 0.1369  2.3106 0.04000 23106 1.0000 104.0
1.2819 0.1095 1.9503 0.03200 19503 1.0000 87.3
7 19527 0.0821 1.7071 0.02400 1.7071 1.0000 76.8
0.8  3.2141 0.6548 1.5557 0.01600 1.5557 1.0000 70.0
0.9 64597 0.0274 1.5481 , 0.00800 1.5481 1.0000 69.7
1 33.6203 0:.008L  0.0000 #DIV/0! 24 _#DIV/O!_ #DIV/O!  #DIV/O!  #DIV/O!
China 2000: s or ; changes (1)
n B derams  s—i a’ alpha o If 6=0, 0.675744 (count backward by Eq.)
0.008144 = 0450 0:140008° 1.634240 0.08] . By adjusting the market rate, r,:
8 =(1-p"%  SlopeB %= gA2 ry Slope A Slope B/A  Angle B (%)
0.5 0.0700  2.4243 70 0.04000 24243 1.0000 109.1
0.6 0.0560  2.0687 0.03200  2.0687 1.0000 93.1
0.0420 1.8424 0.02400 1.8424 1.0000 82.9
0.0280 1.7333 0.01600 1.7333 1.0000 78.0
X 0.0140 1.8639 49 0.00800 - 1.8639 1.0000 83.9
1 171915 0.0000  #DIV/0! 0047 #DIV/0! _ #DIV/O!  #DIV/Q! #DIV/0t

n B aeta=s  s—>i Q alpha Iy If 6=0, 0.7608992 (count backward by Eq.)
0.008144 . (659094 0 1.634240 0.08 By adjusting the market rate, r ,:

Ifbeta” is: then, €~ B =(1-B"s SlopeB  r* a/Q‘ o ory Slope A Slope B/A Angle B (°)
0.5 06653 0.0200  3,0060 | . 0.04000  3.0060 1.0000 1353
0.6 09347 0.0160 26746 0.03200  2.6746 1.0000 120.4

07 1315 0.0120  2.5349 0.02400 25349  1.0000 114.1
08  1.8924 0.0080 2.6422 0.01600  2.6422 1.0000 118.9
09 28738 0.0040  3.4797 0.00800  3.4797 1.0000 156.6

1 49118 0.0000  #DIV/0! #DIV/0! _ #DIV/0!  #DIV/0I  #DIV/0!
For convergence to CRC*, 2 *=( 8" s(l-.
531 @2 alpha Fas If §=0, 0.6868207 (count backward by Eq.)
1.634240 0.08] By adjusting the market rate, » M
ga=(1-B")s Slope B r*=g/m" 7u . SlopeA  SlopeB/A Angle B ©
0.1369  2.5096 0.04000  2.5096 1.0000 112,9
0.1095  2.1522 0.03200  2.1522 1.0000 - 968
0.0821 1.9317 0.02400 1.9317 1.0000 86.9
0.0548 1.8424 0.01600 1.8424 1.0000 829
0.0274  2.0435 0.00800  2.0435 1.0000 92.0
0.0000 #DIV/0! _#DIV/0! _ #DIV/0!  #DIVA!  #DIV/0!
s> o’ alpha Fug If §=0, 0.7098812 (count backward by Eq.)
© 0.273790  1.634240 0.08 By adjusting the market rate, r ,,:
ga=(1-p"s  Slope B r ) 3y Slope A Slope B/A  Angle B (°)
0.5  0.7470 0.1369  2.6774 0.04000  2.6774 1.0000 120.5
06  1.0764 2544 0.1095 23225 06743 0.03200 23225 1.0000 104.5

072 15715 .1742  0.0821 21212 0.0509  0.02400  2.1212 1.0000 95.5
0.8 2398 © DML 0.0548  2.084 0333 001600  2.0843 1.0000 93.8
0.9  4.0627 0.0274 24614 0.00800  2.4614 1.0000 110.8

1 9.1263 0.0000  #DIV/0! | _#DIV/0! _ #DIV/0!  #DIV/0!  #DIV/O!
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Table 8 Comparison of the Penrose effect whos

e market rate 7, of interest is fixed

Tanzania 2000 For convergence to CRC*, 2*=(J “s(1- a))/(s(i- B ") +n)+n(l-a) isused.
n )il §—i o' alpha o if §=0, 0.4405013 (count backward by Eq.)
0.024205 1408 0.039736 0.363345 0.05 By fixing the market rate, r 3;:
fheta” is: then, 2 Slope B r*=a/2’ oy Slope A Slope B/A  Angle B ()
0.5 0.4355 4.5928 0.02500 4.5928 1.0000 206.7
0.6 4.3350 0.02000 4,3350 1.0000 195.1
4.4409 0.01500 4.4409 1.0000 199.8
5.1548 0.01000 5.1548 1.0000 232.0
. 7.9662 0.00500 7.9662 1.0000 358.5
i 1.6416 . 0. #DIV/O! #DIV/O!  #DIV/Q!  #DIV/0!  #DIV/O!
Tanzania 2000: s or i changes (1)
n B dtams - S o alpha ru If =0, 0.3446621 (count backward by Eq.)
0.024205 B06° 0363345 0.05 By fixing the market rate, 7 5/
ga=(1-B)s  SlopeB ré= /2" Fu Slope A Slope B/A  AngleB (%)
0.0500 - 0.02500 3.1244 1.0000 140.6
0.0400 . 0.02000 2.8054 1.0000 126.2
0.0300 2.6928 0.01500 2.6928 1.0000 121.2
0.0200 2.8605 0.01000 2.8605 1.0000 1287
0.0100 3.8874 0.00500 3.8874 1.0000 174.9
0.0000 #DIV/0! 4DIV/OY  #DIV/Q!  #DIV/0!

Tanzania 2000: s or i changes 2)

. #DIV/0!

a(s(1-B)(1+n)+n(l-a) is used.
Tanzania 2000: n changes (1)

n B detia=0 s o alpha | T'm If 5=0, 0.3235974 (count backward by Eq.)
0.024205 8.15 - 0363345 0.05 0.107|By fixing the market rate, rs*
UK=s/2 g =(1B")s SlopeB r*= a2’ ry Slope A Slope B/A  Angle B (*)
0.0750 2.8017 700 0.02500 2.8017 1.0000 - 126.1
0.0600 2.4692 0.02000 2.4692 1.0000 1111
0.0450 2.3086 0.01500 2.3086 1.0000 . 103.9
0.0300 2.3562 0.01000 2.3562 1.0000 106.0
0.0150 2.9909 0.00500 2.9909 1.0000 134.6
0.0000 #DIV/Q!

4DIV/Ol - #DIV/0!  #DIV/O!  #DIV/0!

if 5=0, 0.3446113 (count backward by Eq.)

0.107|By fixing the market rate, 7 js*

Fu Slope A Slope B/A Angle B (°)
0.02500 3.1329 1.0000 141.0
0.02000 2.8205 1.0000 126.9
0.01500 27172 1.0000 122.3
0.01000 2.9018 1.0000 130.6
0.00500 3.9775 1.0000 179.0

. #DIV/0L  #DIV/0! #DIV/O!  #DIV/0!

s o alpha Fu
0.039736  0.363345 0.05
VK=s/2 _en~19)s SlopeB r*=al2’
1 0.0199  3.1329 -
! 0.8864 00159  2.8205
07 12268 | 0.0119 27172
08 17231 ] 0.0079  2.9018 :
09 25141 0.0040  3.9775
1 39736 : 0.0000 #DIV/O!
Tanzania 2000: n changes (2)
n B g0 S 2 alpha M
5 6A5000.7 01440501 0.039736 0363345 0.05
Ifbeta” is: then, 2. JVK=5/2 ga=(1-p"s  SlopeB
: 0.0199  5.7022
0.0159  5.4858
00119  5.7507
0.0079 ~ 6.8669
0.0040° 10.9972
0.0000 #DIV/0!
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If §=0, 0.5128695 (count backward by Eq.)

0.107!By fixing the market rate, 7 %

T Slope A Slope B/A  Angle B ©®
0.02500 5.7022 1.0000 256.6
0.02000 5.4858 1.0000 246.9
0.01500 5.7507 1.0000 258.8
0.01000 6.8669 1,0000 309.0
0.00500  10.9972 1.0000 494.9

. #DIV/Q! #DIV/0!  #DIV/0! #DIV/0!
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Figure 5

T78 F5 Penrose effect 3ps

The capital-output ratio by the rate of saving: China 2000

0.7 beta* 0.8

The capital-output ratio b y the rate of saving and population growth: China and

Tanzania 2000
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178 F567 Penrose effect 5ps
, /K by the rate of saving: China 2000
0.350

0.300
0.250
0.200
0.150
| 0.100
: 0.050
‘ 0.000

0.25
0.20
0.15
0.10
0.05
0.00

s=0.0397

03 PSGo - - 1=0.0081

! I/K 0.06
% 0.04
0.02
0.00

Figure 6 I/K by the rate of saving and population growth: China and Tanzania 2000
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T78 F567 Penrose effect 5ps

UK, g, ‘, and r * with the change in beta " : China 2000
0.35 y 3 7 :
0.30
0.25
0.20
0.15
0.10
0.05
0.00

3 variables

0.5 0.6 0.7 beta* 08 09 I

0.14
0.12
0.10
0.08
0.06
0.04
0.02
- 0.00

3 variables

0.5 0.6 0.7 beta* 0.8 09 1.0

The capital-output ratio and the slope B: China 200

7.0
6.0

5.0
4.0

Q=

w==—=Slope B

3.0
2.0

2 variables

2 variables

0.5 0.6 0.7 beta* 0.8 0.9 1.0

Figure 7

The relationship among variables with the change in delta” - China and Tanza-

nia 2000
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