
















































Table 1.  Parameter estimates of the output-oriented distance function 
 Parameter 

Estimate 

Standard 

Error 

 Parameter 

Estimate 

Standard 

Error 

0α  0.1862 (0.0144)** 5ϕ  0.0776 (0.0533) 

Lα  -0.8353 (0.0194)** 6ϕ  0.0196 (0.0539) 

Kα  -0.2021 (0.0184)** 7ϕ  0.1034 (0.0701) 

LLα  -0.0032 (0.0270) 8ϕ  0.1665 (0.0698) * 

KKα  -0.0738 (0.0174)** 9ϕ  0.1568 (0.0707) * 

LKα  -0.0389 (0.0227) 10ϕ  -0.0307 (0.0493) 

KGγ  0.0577 (0.0107)** 11ϕ  0.0142 (0.0502) 

hγ  -0.6080 (0.0385)** 12ϕ  0.0675 (0.0515) 

5β  -0.0447 (0.0068)** 13ϕ  0.0952 (0.0542) 

7β  -0.0844 (0.0096)** 14ϕ  0.0440 (0.0539) 

8β  -0.1202 (0.0102)** 15ϕ  0.0014 (0.0539) 

9β  -0.1423 (0.0112)** 16ϕ  -0.2200 (0.0504) ** 

10β  -0.1325 (0.0109)** 17ϕ  -0.1557 (0.0513) ** 

16β  -0.1183 (0.0141)** 18ϕ  -0.1705 (0.0524) ** 

19β  -0.1288 (0.0169)** 19ϕ  -0.2385 (0.0640) ** 

20β  -0.1507 (0.0176)** 20ϕ  -0.2525 (0.0621) ** 

1ϕ  0.0376 (0.0340) uσ  0.1519 (0.0183) ** 

2ϕ  0.0042 (0.0341) vσ  0.0242 (0.0006) ** 

3ϕ  -0.0160 (0.0358)    

4ϕ  -0.1556 (0.0356)**    

Note: “*” indicates significance at the 5% level. 

     “**” indicates significance at the 1% level. 

 



Table 2.   Decomposition of the HMB productivity index
unit: percent

  Input and output
year   Productivity change   Technical change   Efficiency change     Scale change    mix effects

     lower      upper      lower      upper      lower      upper      lower      upper      lower      upper
    quartile     quartile     quartile     quartile     quartile     quartile     quartile     quartile     quartile     quartile

1981 -1.06 1.14 0.12 0.98 -0.70 -0.29 -0.20 0.00 -0.01 0.02
1982 0.18 2.12 0.00 0.82 0.26 0.62 -0.06 0.02 0.00 0.04
1983 0.17 2.25 0.36 1.09 0.16 0.38 -0.06 0.02 0.00 0.04
1984 1.51 3.23 -0.04 0.83 1.07 2.60 -0.06 0.05 0.01 0.06
1985 0.61 2.87 4.65 5.57 -4.35 -1.79 -0.10 0.04 0.03 0.16
1986 -0.28 1.37 -0.88 0.13 0.45 1.08 -0.03 0.04 0.01 0.07
1987 2.05 4.49 4.02 4.57 -1.56 -0.64 -0.07 0.04 0.02 0.11
1988 2.01 4.67 3.95 4.57 -1.18 -0.48 -0.09 0.06 0.01 0.05
1989 1.81 3.45 2.18 2.91 0.07 0.18 -0.08 0.06 0.02 0.06
1990 2.08 3.44 -0.94 -0.27 1.44 3.50 -0.09 0.07 0.01 0.06
1991 -1.40 0.54 -0.02 0.55 -0.84 -0.35 -0.13 0.13 0.02 0.08
1992 -2.89 -0.81 -0.76 -0.04 -0.99 -0.41 -0.06 0.08 0.01 0.03
1993 -1.85 0.16 -0.52 0.30 -0.52 -0.21 -0.05 0.07 0.00 0.02
1994 -0.21 1.87 -0.03 0.43 0.39 0.95 -0.04 0.04 0.00 0.01
1995 0.35 1.83 0.16 0.70 0.33 0.80 -0.04 0.07 0.00 0.01
1996 1.64 3.08 -1.61 -1.01 1.70 4.13 -0.03 0.07 0.00 0.01
1997 -1.34 -0.14 -0.15 0.50 -1.20 -0.49 0.00 0.03 0.01 0.03
1998 -1.57 0.50 -0.83 -0.24 0.11 0.28 0.00 0.02 0.01 0.02
1999 1.78 3.11 0.83 1.48 0.52 1.27 -0.02 0.02 0.01 0.03
2000 1.80 4.10 2.34 3.08 0.11 0.26 -0.01 0.02 0.01 0.03



Table 3.  Scale elasticity

   the five largest    the five smallest

Tokyo 1.22 Tottori 0.84
Osaka 1.17 Kochi 0.86
Aichi 1.17 Okinawa 0.87
Kanagawa 1.15 Tokushima 0.88
Hyogo 1.10 Shimane 0.88

Note: Elasticities are averaged over the period 1981-2000 



Fig. 1  HMB productivity index
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Fig. 2  The effects of technical change on productivity
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Fig. 3  Accumulated technical change
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Fig. 4  The effects of Efficiency change on productivity
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Fig. 5  The effects of scale change on productivity-0.25
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Fig. 6  The input and output mix effects on productivity
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