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£ 1 SEEARRZAMEREELEER
1901 | 1910 | 1920 | 1930 | 1940

(1) 375 | 674 | 749 | 812 860
(2) 318 | 558 | 619 671 748
(3) 922 | 1001 | 1016 | 1053 | 1203
@ -0 1) 0408 | 0673 | 0.738 | 0.771 | 0.715
5)-@I3)( 1 ) 0.346 | 0558 | 061 | 0.638 | 0.622
(6) / 24.82 | 28.32 | 77.87 | 70.68 | 132.84
(7 / 023 | 0.32 09 | 0.66 1.3
@) - @) | ) 107 88 86 107 102
500{‘\\
450 | [g
400" —
H
300k
& J
250K
200"
150/
100 L~ .
50K
0

1901
1910 1920

1 BRRERXEERE

1930
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K®2 QEEXEDREZRKRA (1901=100)
1901 | 1910 | 1920 | 1930 | 1940
100 | 164.85 | 188.83 | 310.41 | 362.76
100 | 135.96 | 157.16 | 239.04 | 256.73
100 | 252.51 | 304.46 | 447.62 | 524.42
100 | 259.79 | 269.62 | 596.95 | 823.93
100 | 176.82 | 207.68 | 300.41 | 723.33
100 | 194.48 | 241.12 | 540.82 | 6151
100 | 290.83 | 273.12 | 795.07 | 1091.78
100 | 192.81 | 236.12 | 321.36 | 361.69
100 | 175.24 | 194.58 | 210.72 | 234.89
100 | 116.19 | 12534 | 141.45| 161.82
100 |1559.44 |6818.31 | 9475.46 [19812.46
100 | 204.25 | 183.11 | 174.73 | 133.65
Shih (1980)  Tablel Table2

(1901=100) - .

400.00

300.00 7

200.00

100.00

OIOO ] 1 1 1 1 1 1 1 1 ] 1 1
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2 RED REZR/ARBEENZBZ (FA Shih (1980) XA

< CLGI f580)
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2.3 FENEE T HEHRREET
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1901-1920
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3
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POJ2725

1930-1935 66,500
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Hayami and Ruttan 1985 Shih 1980
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Binswanger 1978
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Hayami and Ruttan (1985)

(factor augmenting) Q
n ( Xy Xpy) (Eppen Ep )
Q= f(E X EnX,)
f E X
(competitive market equilibrium) Hicks

Hayami and Ruttan 1985

S PR _ E, B[
s _mSJ (Uij 1)Eﬁ P E‘*%Sj(l Uij) e, EL (2)
2 price-induced
factor substitution biased technical change
6
(3) i t (by) ) 2
2
(B)
Bii = S 100 ﬂt'[ (1+ by )' S 1001 ()
7;[(1"'b|t) =(@+by)A+by)........ (d+Dby) By
i 1901 t (3)
St 1901

Sic 1901 i t
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St x100 4

,1901

3.2 BRIt R E < BEED : MPEER CES WBUE

Binswanger 1978

translog Hayami and Ruttan 1985 CES
7
Shih 1980 Hayami and
Ruttan CES Shih (1980)

Hayami and Ruttan 1985

Shih 1980
Hayami and Ruttan (1985 p.200-201) CES
L A F
M
CES (5)(6)
t et t | F1 _}/1
z, = gz(ea‘ L) g +(1—o1)(e‘SM M) g E g (5)
t I~ P2 t |~ P2 _}/2
zZ,= gz(e‘y\ A) g +(1—ﬁ)(e‘SF F) g E g (6)
2,7 ]

2

Sen, Amartya K. Sen, Amartya K. 1959  p,
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0, a B 5 (i=LM,AF)
rate of factor augmentation

linear homogeneous

CES
Q=(z)” +a-y)z.)*] ™
Q Y P Z,,Z,
Allen partial elasticity of substitution
OpA=0=0py =0y =0 (8)
1
Om =0+_(01_U) (9
1
O A =U+S—(02—0) (10)

0,=Y(p,+1) o,=Y(p,+1) o=Y(p+1)
S Z, 7,

AL S S S P A S PO |n:PLE+ Pr_(5, -5, ()
oLo p+1 d-a0 po+1 Py p,t+1

F 1 0B % 1 ZPA% 0,
Inb— = - In In 5,-6 12
DAD  p,+1 H-BH p,+1 B Pz"’l( A= 0e ) (2
2z b= -1 |3y E» L g (13)
Hz,H e+l H-yH o+l R
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P, =(P,A+P.F)/Z,
1) (12 ) (6) Z,
zZ, (13) (11) (13
(2) b, B  Hayami and Ruttan
(1985) p.201-205

1901 1942 A Shih 1980
1)  (13)
inEM [E 0.2603 + 0.3443 |nEi% 001268t  RZ=07246 )
OL O 6379) (7.236) 07w O (=9.220)
inHE-FE0.2066 - 1.3907 @'i\%« 01276t RZ=0.8583 s
DAL (1074) (-4123) OFF O (15313)
@é% 0.2858 - 1.3619 |naRt E« 01308t  RZ=09356 5)
210 (2212) (-5697) P20 (23.036)
(14) (16) T
(14) (15) (16) Q) @
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Hayami and Ruttan (1985)

ex post
Binswanger (1978)
exogenous
FUB
3 (By)
By 3 By
4 4 BM BL BA BF BL
BF BM BA
BM BL BA BF
Shih (1980) Binswanger 1978 translog
Shih (1980)
4
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£ 4 RARINEHROENBRDERETLENB(BI) : 3 FRENFIIE
BM | BL | BA | BF BM | BL | BA | BF

1902 | -0.98| -1.37| 2.36| -0.08 | 1923 | -3.45| 8.79| 7.19| 7.45

1903 | -0.37| -3.42| 4.69| 0.01| 1924 | -3.22| 20.86| 1.89| 9.52
1904 | 0.05| -6.25| 7.45| -0.08| 1925 | -3.02| 25.49| 0.87| 11.36

1905 126 -6.05| 5.87| 0.00| 1926 | -2.89| 23.85| 1.93| 11.70

1906 | -0.58 | -4.30| 5.71| 0.04) 1927 | -3.13| 19.11| 4.02 | 13.46
1907 | -1.00| 3.80| 259| 0.16| 1928 | -3.33| 17.19| 3.81| 14.88

1908 | -0.85| 3.24| 4.42| 055| 1929 | -3.43| 1497 | 4.72| 15.00

1909 | -0.30| -0.44| 6.05| 1.82| 1930 | -3.42| 16.10| 4.17| 15.16

1910 | -1.70| 0.17| 5.46| 2.35| 1931 | -3.85| 11.98| 5.23| 17.38

1911 | -230| 593 291| 260| 1932 | -3.79| 26.16 | 1.94( 19.27

1912 | -3.07| 262| 3.69| 454| 1933 | -3.79| 21.03| 2.83| 21.15

1913 | -2.79| 6.28| 3.17| 3.87| 1934 | -3.73| 27.73| 0.45] 24.45
1914 | -292| 6.38| 4.98| 566| 1935 | -3.72| 33.71| -1.55| 26.41

1915 | -299| 4.64| 543| 7.42| 1936 | -3.69| 3541 | -1.39| 2551

1916 | -2.87| 6.29| 4.41| 4.84 | 1937 | -3.53| 39.14| -0.97 | 26.74
1917 | -2.35| 1499| 0.14| 5.03| 1938 | -3.51| 43.70 | -1.20| 27.15

1918 | -1.91| 20.78 | -0.68| 4.94| 1939 | -3.74| 34.63| 2.35| 30.90

1919 | -8.19| 9.20| 6.07| 9.37| 1940 | -3.78 | 34.99| 5.50| 35.94

1920 | -2.98| 4.38| 8.05| 11.41| 1941 | -3.52| 47.85| 4.18| 26.50
1921 | -353| 6.73| 7.91| 9.93| 1942 | -3.01| 57.93| 5.22| 19.61

1922 | -3.53| 8.40| 7.78| 6.42

* BM BL BA BF
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Vs 2% AR R 2

Hayami and Ruttan 1985

6 1942
FUB RFP
9
1901-1942
FUB RFP 7
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(FUB)
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)
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and Ruttan, 1985, P.165

3. Shih (1980) A
Shih (1980) TableA-1
TableA-2
4, 1880 1935
hybrid corn Hayami and Ruttan,
1985
5. Binswanger 1978 2
6. (2) Hayami and Ruttan 1985 7
201-205
7. Binswanger 1978 CES
translog Hayami and Ruttan 1985 CES
translog robust
Kaneda 1982 CES translog
8.
(14)(15)(16)
(3)(4) B
9. 6 7 RFP 5 1901 100

RFP
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Bifgx A = B RIEREH
Shih (1980)

(@8] Taiwan Agricultural Statistics, 1901-
1965, (1966), (2)Lee, T.H. and Y. E. Chen, Appendix to the paper entitled
“Growth Rate of Taiwan's Agriculture, 1911-1972", presented to the
Conference on Agricultural Growth in Japan, Korea, Taiwan, and Philippines,
Feb. 1973.

2.
Lee and Chen

3.

Lee and Chen
4

51 35
0.
horsepower equivalent

6.

(1) 51

(2) 51
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Fifdk B« (11)2 (13)0.2 B Hi S Al i i

Hayami and Ruttan (1985)

dQ dL=P, 0Q oM =P,

i: aQ oL - a O t-Oyt1-p1 L -p-1
P o0 oM 1-a o 1THy) (16)
(11) b
(12) (13) (13) Z,,
ZZ! Pl! PZ

R =e™PR, P,=¢*'P, (20)
(5) (6)
1
Zl - [aL_plepl(dM =0.) + (1_ a) M _Pl] b (3b)
_1
Z2 — [ﬁA‘Pz epz(5F ~0p) + (1 — 'B) M ‘Pz] b2 (4b)
Islz(PLD-"'PMM) Z’\1 (5b)
ISZZ(PLD—"'PMM) 22 (6b)

(1) (12 (0 -0 wm) (84035 (3b) (4b)
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Z,, Z, (5b) (6b) R, P (2b)
Zpyy__ 1y, 1 BRL1 o
|n(21) p+1|n(1—y)+p+1lnf>2+p+1(5M 5ot
Z,, Z,, B, B, () o
pr. P, ©® (9 (10 o,
@) b, @)

RECEET!
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Testing the Induced Technical Change
Hypothesis for Prewar Taiwan Agriculture

Tsu-Tan Fu*, Jhi-Tzeng Shih**, and Chein-Hung Chen***

This paper adopted the Hayami and Ruttan’s (1985) two-stage CES
production function approach to measure technical bias of inputs in
prewar Taiwan agriculture. Our findings have supported the existence
of the induced innovation hypothesis in that period. Empirical result of
technical bias measurement indicated that the technical change in
prewar Taiwan agriculture was biased in the labor-using, which is
opposite to previous research by Shih(1980). While directions of
technical change for other inputs were fertilizer-using and fix input-saving,
the land input tended to be toward input saving but fluctuated over time.
It is also noticed that substantial increase of land and labor productivities
of Taiwan agriculture in 1920s can be regarded as a biological innovation
of the yield-increasing type resulted from the successful diffusion of a
new Japonica rice.  Finally, results of the cross-country comparison
have indicated that the induced technical change hypothesis were all

evidenced for prewar Taiwan, Japan and the U.S. agriculture.

Keywords: Induced Innovation, Technical Change Bias
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