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Q=f(K.L), (1)

.0 K, L
R(N= A, : R(N> A
, ;O R(N< A,

Cobb— Douglas (C-D ).

0= f(K,L)= Ao"KL", (3)

Ao L1 ,a B
, 0< qa B< 1,

(3)
: - (3)
InQ = InAdo+ rt+ alnK + BlnL, (4)
, a+ B= 1,

* :2002- 03— 02
(2000A 003M) ;
(1965- ),

InQ = InAo+ re+ alnK+ (1- a)lnl,

Mn( Q/L) = o+ ri+ al(K/L), (5
ap= In(Aop), Q/L ,
K/L
'(5) 2 B
r,a B
, 1978
1999 , 1 =
s = + s
yi= In(Qi/L;), xi= In(Ki/L;), Qi
Ki, Li l >

yi= Qo+ rti+ i+ &, i= 1, ..,22
LSE s0o= 2.9176,r=- 0.000 2,
a= 0.7189.
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1 1978~ 1999 Y= (yi, myn)  X= (21, sx0) . xi =
:-ti: Xi /3i = s % ) 0 = 3r09 ’7 =
1 1 22, B 0 o), T
Tab. 1 Historical data of Zhaotong industry during D; 0.1.0). k 2/4
1978—1999 iag(0.1,0). k = a'/4.
s M nimax R(B,A): tr[AE(B—
! B)(B- B)) , B
/ / " *
B =Cc VY
1 1978 13 822 8602  5.0840 minsupR (B, A ) = supR(8 . A
2 1979 16 892 11266 5.1415 B ‘*EQR( ) Bk ( )
3 1980 16 850 13356  5.5013 " = Cc v B M inimax
4 1981 19201 14202  4.9833 (MILS).
5 1982 18 047 17544  5.0542 ,
6 1983 22 426 21591  5.6097 B = (B:(B=Bo)T(B- Fo) < k),
7 1984 26327 22497 5.8124 [3,
8 1985 30 287 28225  5.8124 1 (7) B Minimax
9 1986 27 345 34980  6.0128
10 1987 37486 41435  6.2138 (MILS*) L ) ]
1 1988 48636 51333  6.4937 B = Bo+ (K 0T+ XX) "
12 1989 70 127 84200  6.507 1 X (y - XBy), (8)
13 1990 84173 117181  6.564 8 ,
14 1991 83759 151554  6.569 1 (6) Bo = (0,70,0), T =
15 1992 110015 167001 6.5726 Diag(0,1,0), k= a*/4.
16 1993 166730 177809  6.6825
17 1994 186514 211374  6.699 4 fo w1 7 sa
18 195 221593 293646  6.9838 g - g XX ,d(’,_ _r?)’ (9)
19 1996 222041 430719  6.9915 / k/ozf d(XX) d/
20 1997 243462 453189  7.2892 B= (X'X)'X'Y,d=(0,10)¢(
21 1998 266006 595133  7.3223 r37).
2 1999 225124 658700  7.3547 (9) &
2 2 4
1 Minimax (MILS) .
(1) sto= Y (L= X(X'X)"'X") v/
, 1999 (n-p), o’ (9) Blo).
( 1); (2) sty= (Y= X80 ) (Y- XB))/
(n=1p), o’ (9) B
? L
. 1> 0 (3) stey = (Y = XBly) (Y -
XBi))/ (n-p), o (10)
’ 0< ﬁ;nl).
e 4 (V.2
’ . T= (Biyy- Biy) (Brivy - Bryy) +
yi= Oo+ rti+ i+ &, i= 1, -.,22 2 2 2
5 (st = s() "< e
O0< r< a,E(g)= 0O var(§) = 0, (6) .
cov( & &)= 0,1 Zj
ro= a/2, 0< r<a (r- 2
ro)*< a?4. 1
Y= XB+ e &~ (0,91,), ,
, (7)
(B- By)T(B- By < k, a= 0.3, ¢= 0. 000 O1. MILE
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2 5%7 2 2 2
46.68% 53.32%. a ,
a=0.3 a=0.5
17.97%,75.37%, 6. 66% .
3

B

Tab.3 Contributed rates of science and technology on e

2 Minimax A
conomic growth of industry
Tab.2 Minimax estimators of parameters and iterative
precision Ea Ek El

8 02 P 1978~ 1988 0.2205 0.6809 0. 0985
ap r a 1988~ 1998 0.2654 0.699 8 0.0348
- 94.608 0.050 0.4668 0.5332 0.0330 0.000 01 1978~ 1998 0.2473 0.691 1 0.0616
1978~ 1999 0.1797 0.7537 0. 0666
1980~ 1998 0.2858 0.662 8 0.0513
1980~ 1999 0.2154 0.728 6 0.0560
3 1985~ 1998 0.2622 0.689 1 0.0487
’ ’ 1990~ 1998 0.2730  0.6796  0.0474
3 1990~ 1999 0.086 8 0.854 6 0. 0586
1985~ 1990 0.264 3 0.677 8 0.0579
1990~ 1995 0.528 2 0.440 7 0.0311
1980~ 1985 0.3470 0.605 5 0.0474
1978~ 1996 0.263 3 0.679 6 0.0571

> [1] [M].

M inimax , 2000.
r< 0 R [2] . [M].
, 1998.
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M inimax estimation of parameters in production

function model and its applications
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Abstract: The parameter estimation in product function

model is an important step in model building and

statistical inference of production function, and also is a main tool for measuring science and technology devel

opment. However, in practice there are exist some errors betw een real ex planation and computing result by us

ing classical least square estimation due to the source of data. A M inimax estimation method is introduced in

production function model by using prior information, and a
used for illustration.

Key words: production function; contribution of science

iterative algorithm is given. Finally a real data is

and technology; M inimax estimation



