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Table 1 Differences of variables By setting beta =0.85 for each company _'

optimal deta CRC-beta gt g () gA®) l g.(t) g Q=k®) /() r(t)
Toyota 2001  0.8500, ) )
0.8562 t=150 01376  0.1376 0.1107 0.1689 0.1689 47389 0.0691
t=50 0.1375 0.1376 0.1107 0.1688 0.1689 4.7433 0.0691
Honda 2000 0.8500 ' .
0.7652 t=150 0.1770 0.1770 0.1191 01717 0.1717 3.7940 0.0764
. , t=50 0.1773 0.1771 0.1191 0.1720 0.1718 3.7884 0.0765
Nissan 1999 0.8500 »
0.7361 t=150 0.1057 0.1057 0.1330 0.1182 = 0.1182 " 7.2351 (0.0163)
t=b0 0.1059 0.1057 0.1330 0.1185 0.1182 7.2207 . (0.0163)
Denso 2001 0.8500 ‘
' 0.7800 t=150 0.2416 . 0.2416 0.1460 0.2539 0.2539 3.4679 0.1147
t=50 0.2419 0.2417 . 0.1460 0.2542 0.2540 3.4651 0.1148
Sony 2001  0.8500 ) )
0.8167 t=150 0.1762 0.1762 0.1574 0.1941 0.1941 5.1633 0.0340 )
t=50 0.1763 0.1763 - 0.1574 : 0.1941 0.1941 5.1614 0.0340
Fuji Film 2001 0.8500 ' ‘
0.9413 t=150 1.2434 1.2434 0.5324 1.2372 1.2372 24117 . 0.1948
t=50 1.2434 1.2434 0.5324 1.2372 12372 - 24117 0.1948
Shibuya 2001 0.8500 ’ '
- 0.5908 t=150 0.0377 0.0376 0.0309 0.0328 0.0326 - 4.6224 0.0115

t=50 0.0431 0.0378 0.0309 0.0382 0.0329 4.0586 0.0131

ZIT, WACHEBN R RERELERT 50 TH B, ZOBHI,
WANIA =Y T delia i R&D PUENMRELELT, EBIC, 5]
EFTFBBNTHS, 423 T VORESEHMIIRE S &, BRA
WEETE LR T R BB TH S,

B, ﬁ%@i%\/a\, recursive program (2517 A e (F%) #E L,
t=1000DLFEI3% <, t=300F TIZILHTWVE, T2, REDOEE, EH
MELOM, <12, 42V T VOBECEREEEL 2 Ehd L OEK
DB BEBRDERNKREL R YR TVOT, —0DERELT, t=07
5 t=300% TIHAT, 72k 2, 1=3075 t=80F T& L7ss, ZOk
K&, ELOLRWIEEFER L, #d, A =V T7LVDF—% - &y
(EHEMEL L COREMBRE & ERARELR S IBROL =TV - F—
¥) BEZONDE, BRCEBRZIILEALHENENS ZLThb,
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Table 2 Differences of variables by setting no-opt CRC-beta for each corhpany

limit CRC-beta 8 &) gA ) &) g Q=R /W )
Toyota 2001 0.9561 a ,
t=150 0.0210 0.0185 0.0324 0.0523 0.0498 36.5528 0.0090
t=50 0.0358 0.0233 0.0324 0.0671 00546 211628 - 0.0155
Honda 2000 -1.0006 ' '
t=150 0.0118 0.0067  (0.0005) - 0.0065 0.0014 ~ 67.6493 0.0043

_ . t=80 0.0292 0.0117 (0.0005) 0.0239 0.0064 27.5288 0.0105
Nissan 1999 1.2925 :
t=150 0.0002 0.3473)  (0.3337) - 0.0127 (0.3347) HHHHERRHE (0.0000)
t=50 0.0002 (0.3473)  (0.3337) 0.0127 (0.3347) HHEHHAH (0.0000)
Denso 2001 0.9776 : . ;
t=150 0.02737 0.02543 0.02179 0.03967 0.03773 35.45115 0.01122
t=50 0.04637 . 0.03293 0.02179 0.05867 0.04523 21.10795 0.01885
Sony 2001  0.8823
’ t=150 0.13392 0.13392 0.12351 0.15174  0.15174 7.05778 0.02489
t=50 0.13435 0.13400 - 0.12351 0.15217 0.15182 7.03729 0.02496
Fuji Film 2001 0.9922
t=150 0.05943 0.05911 0.02756 0.05322 0.05290 58.95454 0.00797
t=50 0.07401 0.06593 0.02756 0.06780 0.05972 47.68019 0.00985
Shibuya 2001 0.6299 ‘
t=150 0.08554 0.08554 .  0.07618 0.08063 0.08063 ~ 1.50868 0.03525
t=50 0.08580 0.08555 0.07618 0.08089 0.08064 1.50437

EmAIE, DRIZKHEENE LIZES v, Wk LIHERERED,
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Abstract

- This paper intends to clarify the relationship between “structural reform” decision parameters
including related policy-oriented decision parameters and endogenous variables for economic
growth. For this, I connect the Cobb-Douglas production function under constant returns to
scale with my “capital accumulation,” starting with Solow’s [1956] model. I divide the rate of
saving in Solow’s model into corporate and household saving. Also I divide the corresponding
investment (net after depreciation) into qualitative and quantitative investment, by introducing
the five policy-oriented decision parameters. As a result, an exogenous rate of technological
progress in Solow’s model becomes an endogenous rate of technological progress under
constant returns to capital (CRC) situation. The CRC situation is identified, starting from the
initial decreasing or increasing returns to capital (DRC or IRC) situation, by using a decision
parameter, delta, that shows qualitative improvement in investment over time. The differences in
the growth rate of output by year and country will be clarified by the differences in decision
parameters calibrated in my capital accumulation that includes “both quantitative and qualitative
capital investment and accumulation.” It is proved, in my capital accumulation, that the stronger
the anti-structural reform is the much more difficult for the Japanese economy to recover its
robust growth than any other factors. This is tested using data from the Japanese economy in
the 1990s, together with international comparisons. Urgent economic pohcles will be Justlﬁed SO .
as to improve the five decision parameters. _
HiFT : Kamiryo, H. 2002b. Numerical Relationships between Technological ngress and Stmctuml
Reform :  to save the unprecedented difficulties in the Japanese economy, pp. 41-75. Tokyo
National Institute for Research Advancement.
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Table 3-1 Transition dynamics: comparisons between countries

For structural reform | For R & D and Educa, Steady state growth
Growth rates optimal rate of profit price level
slope of Ay*/Ak* beta beta* delta delta* g7 ' g.F o »E p*
Toyota2001 0.1708| 0.9997 0.8562 | 0.1431 (0.5946) | 0.1304 0.1061 0.1617 | 0.0650  0.7907  °
Nissan1997 0.3008| 0.9925 0.6586 | 0.1298 (0.8076) | 0.1855 = 0.2247  0.2640 | 0.0513  1.1129
Honda2000 0.3608| 1.0008 0.7652 | 4.1675 (0.7080) | 0.2775 0.1865 = 0.2722 | 0.1330  0.9026
Denso2001 0.3385] 0.9999  0.7800 0.1231 (0.5464) | 0.3591 0.2094 03714 | 0.1847  0.8285
Sony2001  0.2035| 0.9957 0.8167 | 0.1554 (0.5649) | 0.2202 0.1924 02380 | 0.0443 10241
Fuji F2001  0.0917| 1.0000 0.9413 | 0.1217 (0.0790) | 0.4350 0.2082  0.4288 | 0.0616  0.7562
Shibuya2000 0.7135| 0.8605 05908 | 0.2247 (1.6765) | 0.0941 0.0842  0.0891 | 0.0413 1.0325

Note: The slope of Ay*/Ak* is ((I-beta) (1+n))/ (beta(1-alpha)k(1) \delta), where (1-beta)/beta is i,/iy, and

©s={=i, iy

Table 3-2 Transition dynamics: comparisons between countries with the
same optimal rate of profit

For structural reform | For R & D and Educa. | Steady state growth
! . Growth rates optimal rate of profit price level
slope of Ay*/Ak* beta beta* delta delta* g/t a* JoA r* p*
Japan8395 0.4926 ‘0.9359 0.7036 | 0.0062 (0.0180) [ 0.0762  0.0615 10.0682 | 0.0499 1.0612
US 8395 05071| 0.9202 0.8483 | (0.0628) (0.2059) | 0.0371  0.0130  0.0144 | 0.0499  1.0127
UK 8395 0.4836( 0.8522 0.7405 | (0.0158) (0.0661) | 0.0320 0.0227  0.0253 | 0.0500  1.0226

Table 3-3 Transition dynamics: comparisons between countries: assuming

that =0 and r*=0.03
For structural reform | For R & D and Educa, | Steady state growth
| Growth rates optimal rate of profit price level
slope of Ay*/Ak* beta beta* delta delta* g/ a5 g+ rE p*
Japan83-95 0.3020( 0.9309 0.7772 [ 0.0051 0.0175 | 0.0512  0.0462 0.0512 | 0.0301 1.0463
US 8395 0.3117 0.8700  0.7769 | (0.0201) (0.0002) | 0.0212 0.0191 0.0212 ; 0.0308  1.0192
UK 8395 0.2901| 0.8446  0.7900 (0.0123) 0.0061 | 0.0205 0.0184  0.0205 | 0.0299  0.0305
Japan # 0.3117| 0.8680 0.7764 | (0.0304) (0.0004) | 0.0219 0.0198  0.0219 | 0.0302  1.0198

Note: Japan # furthermore assumes that the rate of saving is 0.1 instead of 0.2486.
The differences among counmes herecome from the dlfference of alpha, alpha is alomost the same

among countries.

WAT : Kamiryo, H. 2002c. Modified Transition Dynamics and Propositions with New Key Equa-
tions: Based on the Solow Model at Dudan University, China. -
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Figure Toyota The optimal growth rates, the capital-output ratio, and the opﬁmal rate of profit
beta  0.99969 delta 0.14314 alpha=delta 0.32753

gA gk gy under Optimal CRC beta=0.8552: Toyota 2001
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Figure Toyota Investment arbitrage and the marginal rate, the elasticities, and y(t) -

Investment arbitrage and marginal rate of y(t) to k(t):
Toyota 2001
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Figure Toyota(2) The growth rates, the capital-output ratio, and the rate of profit
Using RMSE=0 from #=30 to =80 : '

gA gk gy under CRC beta=0.9516: Toyota 2001
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Figure Toyota(2)  Investment arbitrage and the marginal rate, the elasticities, and y(t)
Using RMSE=0 from. =30 to #=80 o ‘

* Investment arbitrage and marginl rate of y(t) to
k(t): Toyota 2001 using RMSE=0 from t=30 to t=80
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Figure Honda The optimal growth rates, the capital-output ratio, and the optimal rate of profit
beta 1.00078 delta 4.16747 alpha=delta 0.28977

gA gk gy under optimal CRC beta=0.7652: Honda 2000
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Figure Honda Investment arbitrage and the marginal rate, the elasticities, and y{©)

Investment arbitrage and marginalbrate of y(t) to k(t):
. Honda 2000
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Figure Honda(2) The growth rates, the capital-output ratio, and the rate of profit
Using RMSE=0 from #=50 to #=100

Al

gA gk gy under optimal CRC beta=0.9995: Honda 2000
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Figure Honda(2) Investment arbitrage and the marginal rate, the elasticities, and y(t)
Using RMSE=0 from #=50 to #=100 : '

Investment arbitrage and mrginal rate of y(t) to k(t):
Honda 2000
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Figure Nissan The optimal growth rates, the capital-output ratio, and the optimal rate of profit
beta - 0.99253 delta 0.12979 alpha=delta 0.13497

gA gk gy under opti»vmal CRC beta=0.6586: Nissan 1997
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Figure Nissan nvestment arbitrage and the marginal raté, the elasticities, and y(t)

Investment arbitrage and marginal rate of y(t) tok(t):
Nissan 1997
0.35
0.30 0.30082
0.25 ' :
0.20 ——Ay(t)/Ak(t) -
0.15 = = = AA(t)/AK(L) —
’ —— residual/Ak(t) —
0.10 '
0.05
0.00
1 21 41 61 81 101 121 141 161
A=(AA/A)/(AIA/IA), B=(Ak/k)/(AIK/iK), and
C=(AA/A)/ (Ak/k), - - ~-A
using iA after introducing delta: Nissan 1997 | g
1.010
1.005
1.000
0.995
0.990
0.985
0.980
1 28 55 82 109 136 163 190 217 244 271 298
k(t)/A(t) (y axis) and y(t) (y axis): Nissan 1997
200
150
100
50
0
-0 50000000 10000000 15000000 20000000 25000000 30000000 35000000 40000000 45000000 50000000
0000 00000 00000 00000 00000 00000 00000 00000 00000 00000

— 235 —




- BEEZE B 43 B E2F

Figure Nissan(2) The optimal growth rates, the capital-output ratio, and the optimal rate of profit
‘ beta 1.72542 delta 12.43027 alpha=delta —0.11761

gA gk gy under optimal CRC beta=0.7361: Nissan 1999~ ~ ~ 8A(D
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Figure Nissan nvestment arbitrage and the marginal rate, the elasﬁciﬁes, and y(®

Investment arbitrage and marginal rate of y(t) tek(t): .
Nissan 1999 '
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Figure Denso The optimal growth rates, the capital-output ratio, and the optimal rate of profit

beta 0.99989 delta 0.12310 alpha=delta 0.39790

gA gk gy under optimal CRC beta=0.7848: Denso 2001
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Figure Denso Investment arbitrage and the marginal rate, the elasticities, and y(: t)

Investment arbitrage and the marginal rate of y(t) to k(t):
Denso 2001
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Figure Denso(2) The growth rates, the capital-o'utput ratio, and the rate of profit
CRC with beta CRC (not optimal)

gA gk gy under CRC beta=0.9776: Denso 2001
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Figure Denso(2) Investment arbitrage and the marginal rate, the elasticities, and y(2) )

Investment arbitrage marginal rate of y(t) to k(t):
‘ Denso 2001
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Flgure Sony The optimal growth rates, the capital-output ratlo, and the optimal rate of profit

beta  0.99572 delta  0.15536 alpha=delta 0.17565
gA gk gy under CRC beta=0.8167: Sony 2001 |~ ~ ~ 8A()
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Figure Sony Investment arbitrage and the marginal rate, the elasticities, and y(t)

’

Investment arbitrage and marginal rate of y(t) to k(t): Sony 2001
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Figure Denso(2) The growth rates, the capital-output ratio, and the rate of profit
With the initial CRC beta

gA gk gy under CRC beta=8823: Sony 2001
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'Figure Sony Investment arbitrage and the marginal rate, the elasticities, and y(t)

Investment arbitrage and marginal rate of y(t) to k(t): Sony 2001
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Figure Fuji Film The optimal growth rates, the capital-output ratio, and the optimal rate of profit
beta 0.999989 - delta 0.1216663 alpha=delta 0.46988

gA gk gy under CRC beta=0.9413: Fuji Film 2001|~ = ~ 8A()
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FigureFuji Film Investment arbitrage and the marginal rate, the elasticities, and y(t)

Investment arbitrage and marginal rat of y(t) to k(t):
Fuji Film 2001
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Figure Fuji Film(2) The growth rates, the capital-output ratio, and the rate of profit
With the initial CRC beta ' :

" gA gk gy under CRC beta=0.9922: Fuji Film 2001

G
—— ek
— 0

0.0526

1 24 47 70 93 116 139 162 185 208 231 254 277 300

Q(ty=k(t)/y(t): Fuji Film 2001

70.00
60.00
50.00
40.00

- 30.00
20.00

110.00
0.00

1 28 55 82 109 136 163 190 217 244 271 298

r(t): Fuji Film 2001

0.0700
0.0600
. 0.0500
0.0400
0.0300
0.0200
0.0100
0.0000

1 23 45 67 89 111 133155 177 199 221 243 265 287

—— 248 —




FE  EPIAZEIC BT SAEETE & BirEA CSNA S HERL T

Figure Fuji Film(2) Investment arbitrage and the marginal rate, the elasticities, and
y(®) |

Investment arbitrage and marginal rat of y(t) to k(t):
Fuji Film 2001
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Figure Shibuya The optimal growth rates, the capital-output ratio, and the optimal rate of profit
The initial beta  0.86051 The initial delta 0.22469 alpha=delta 0.05317

gA'gk gy under Optimal CRC beta=0.59084: Shibuya 2001
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Figure Shibuya Investment arbitrage and the marginal rate, the elasticities, and y(t)
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Figure Shibuya(2) The growth rates, the capital-output ratio, and the rate of profit
With the initial CRC beta

» gA gk gy under CRC beta=0.6299: Shibuya 2001
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Figure Shibuya(2) Investment arbitrage and the marginal rate, the elasticities, and y(t)

Investment arbitrage and mrginal rate of y(t) to k(t):
Shibuya 2001
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Figure Toyota The initial situation with delta=0 and beta=0.99969

gA gk gy under the initial situation delta=0.1431:
Toyata 2001
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" Figure Honda The initial situation with delta=0 and beta=1.00078

gA gK gy under initial situation delta=4.16: Honda 2000
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Figure Nissan 1997 The initial situation with delia=0 and beta=0.99253

gA gk gy under the initial situation delta=0.1298: Nissan 1997
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Figure Nissan 1999 The initial situation with delfa=0 and befa=1.72542

gA gK gy under the initial situation delta=12.43: Nissan 1999
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Figure Denso The initial situation with delta=0 and betd=0.99989

gA gk gy under the initial situation deta-0.1231: Denso 2001
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Figure Sony The initial situation with deltd=0 and beta=0.99572
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Figure Fuji Film The initial situation with delia=0 and beta=0.999989

gA gk gy under the initial situation delta=0.1217: Fuji Film 2001
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Figure Shibuya The initial situation with delta=0 and beta= 0.86051

gA gk gy under the initial situation delta=0.22469: Shibuya 2001
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Table-Appéndi‘x 1 Simulation of Toyota: delta, beta, and the rate of saving to viables

Using Toyota 2002 data under optimal constant returhs to capital (optimal CRC):

delta=alpha beta ax(t) g¥(t) galt) 0] @ QE=kE) NG r(t)

015 085612  #=I000 008929 008920  0.10162  0.12059  0.12059 7.070 0.02121  g<r(®)
=300 0.09017 0.08942 ~ 0.10162 0.12147 0.12072 7.006 0.02141

t=1000 0.12492 0.12492 0.10254 0.15622 0.15622 5.083 0.06444 g t<rl)
=300 012497 012404  01025¢  0.15627  0.15624 5.081 0.06446

0.45 0.85612 =1000 0.16416 0.16416 0.10317 0.19546 0.19546 3.885 0.11584 &<r(t)
=300 0.16315 0.16370 0.10317 0.19445 0.19500 . 3.907 0.11518
| delta=alpha  beta gx(®) gv() a® gu(t) at)  QU=ROHO  F®

1 t=1000 0.00215 (0.02046) 0.00000  0.03345  0.01084 657.962 0.00050 g,W<r®
=300 0.01418 (0.01663) 0.00000  0.04548  0.01467 57.569 0.00569 -

0.95 1=1000 0.02483  0.02303  0.03563 0.05613 0.05433 29.389 001114  g,(t)<r(¥)
0.03862  0.02752  0.03563 0.06992 0.05882 18.777 0.01744

0.12492 012492 010254  0.15622 0.15622 5.083 0.06444 g, (W)<r(t)
0.12497 012494  0.10254 0.15627  0.15624 5,081 0.06446

0.18785 018785  0.14254 021915 021915 ~ 3.150 0.10397 g, (B<r(t)

=300 0.8732 018768 014254 021862  0.21898 3.158 0.10371
delta=alpha s gx(®) g+(®) i gD, @®  QO=kOAB  r®
0.35 +=1000 0.04349  0.04333 0.04954 0.07479 0.07463 '7.165 0.04571 gy(t)<r(t)
beta=0.8561 v £=300  0.04704 004449  0.0495¢ 007834  0.07579 6.628 0.04942
£=1000 012492 012492 ' 010254 015622 015622 5083 006444 g@)<r(®)
=300 0.12497 0.12494 0.10254 0.15627 0.15624 5.081 0.06446
1.00 t=1000 0.18126 0.18126 0.13838 0.21256 ~  0.21256 4.716 0.06945 &gt <rt)

=300 018120 018124 013838 . 021250  0.21254 4717 0.06943

Note: What is the intention to simulate three parameters, delta, betz, and the rate of saving?
1. How can a company raise the rate of profit? .
2. What is the relationship between the growth rate per capita output and the rate of pofit?
3. What is the relationship between the capital-output ratio and the three parameters?
4. How can the company raise the rate of technological progress?
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Table-Appendix 2 Simulation of the UK: delta, beta, and the rate of saving to viables

Using UK83-95 data under optimal constant returns to capital (optimal CRC):

delta=alpha beta gx(t) gr(t) 2a(t) () @@ QO=kRBNHC  r@®) t=1000
0.05 t=1000 0.03107 003107 002316 002439  0.02439 1.944 0.02573 g, (t)<r(®)
=300 008107 003107 002316  0.02439  0.02439 1.944 002573  gy(®)>r(®)

=1000 0.03360 0.03360  0.02417  0.02692 0.02692 - 1.876 0.05381 g, (t)<r(t)

t=300 003360 003360 002417 002692  0.02692 1.876 0.05381 gy(H<rt)

0.15 1=1000 0.03633  0.03633 0.02515 002966 - 0.02966 . 1.805 008311 g @ <r(®)
=300 0.03633- 003633 002515 002966  0.02966 1.805 0.08311 gD <r(t)

delto=alphe  beta (Y ot . &) au(®) gt}  QO=k®HC) @) =1000
0.10094 1 t=1000 0.00669  0.00668  0.00000  0.00001  0.00000 . 13.085 0.00771  g,@)<r()

=300 0.00778  0.00679  0.00000 0.00111 0.00011 11.246 0.00898  gp()>r(t)

t=1000 0.01642 001642 000875  0.00974  0.00974 4780 0.02112 &) <rt)
t=300 0.01654  0.01643  0.00875 000986  0.00975 4.745 002127  gu®)<r@®)
t=1000 0.02617 002617 001751  0.01949  0.01949 2.663 0.03791 g, @)<r()
=300 0.02617. 002617 001751 001950  0.01949 2.662 0.03792 gy <r(t) -
=1000 0.03360 0.03360 002417 002692  0.02692 1.876 0.05381  g,®)<r(t)
=300 003360 0.03360 002417 002692 002602 1.876 0.05381 gy <r(t)
s gx(®) gr(t) o g5t gt QUO=ROHW @) =1000
005. =1000 002122 002122 001306 001454  0.01454 1.607 0.06283 g )<r(t)
=300 002120 002121 001306 001453  0.01454 1.608 0.06279  gy(t)>7(t)

& t=1000 0.03360  0.03360  0.02417 0.02692 0.02692 1.876 0.05381 g,(t)<r(t)
beta=0.7238 =300 0.03360 0.03360  0.02417 0.02692 0.02692 1.876 0.05381  gy(B)<r(t)

. 0.15 t=1000 0.04585  0.04585  0.03516 0.03918 0.03918 1.998 005052 g, (B)<r(t)
t=300 0.04585  0.04585  0.03516 0.03918 0.03918 1.998 0.05052  gy(®)<r(t)
0.1  ¢=1000 0.03353 0.03353  0.02411 0.02685 0.02685 1.875 0.05384¢ g, (t)<r(t)

=300  0.03353 - 0.03353  0.02411 0.02685 0.02685 1.875 0.05384  gy(t)<r(t)

Note: What is the intention to simulate three parameters, deita, beta, and the rate of saving?
1. How can the UK economy raise the rate of profit?
2. What is the relationship between the growth rate per capita output and the rate of pofit?
3. What is the relationship between the capital-output ratio and the three parameters?
4. How can the UK economy raise the rate of technological progress?
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