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(SFA)
distribution free approach (DFA)
thick frontier approach (TFA)
data envelopment analysis (DEA)
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u half-normal (u>0)
OLS
OLS skewness
positive
u Battese and Coelli 1988
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00
o000
o0
O
2000 488 0.8027 0.1290 0.2981 09729
64 0.7971 0.1334 0.3818 0.9589
54 0.7599 0.1485 0.2981 0.9637
370 0.8099 0.1242 0.3831 09729
2001 460 0.7920 0.1268 0.2555 0.9698
64 0.7950 0.1290 0.4010 0.9589
53 0.7690 0.1356 04227 0.9607
343 0.7950 0.1250 0.2555 0.9698
2002 443 0.7858 0.1381 0.3433 0.9760
64 0.8084 0.1309 04357 0.9755
53 0.7624 0.1590 0.3433 0.9613
326 0.7851 0.1356 0.3471 0.9760
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00

o000
2001 oo
2001 460 0.7920 0.1268 0.2555 0.9698
30 0.8589 0.0959 0.5464 0.9685
52 0.7752 0.1339 0.3665 0.9430
115 0.7480 0.1305 0.3862 0.9607
28 0.8066 01143 0.4950 0.9543
58 0.8164 0.1025 0.4822 0.9698
56 0.8119 0.1484 0.2555 0.9642
40 0.8082 0.0992 0.6334 0.9552
21 0.8287 0.1265 04831 0.9662
60 0.7849 0.1248 04010 0.9595
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(1789)
(2951)
(567)
(126)

7,748,784
3,092,976
1,142,369
3,124,439

13,110,300
3,246,777
1,303,680
3,290,172

TSR
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2565 1683 1266
46 37 17
3998 2390 1833
908 519 385
166 124 97
4 2 0
56 45 37

5%
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000
0000
358
3 :O
179 345 972
12.0% 23.1% 65.0%
635 137 829
28.9% 33.5% 37.7%
189 192 95
39.7% 40.3% 20.0%
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000
0000
0000
o0 0
[ X )
L
91.2% 91.4% 91.3%
68.0% 79.9% 90.4%
65.1% 69.3% 67.6%
64.9% 69.7% 63.6%
8.2% 20.0% 11.0%
15.4% 4.0% 1.5%
9.6% 6.3% 5.0%
35.9% 12.1% 6.2%
16.5% 13.6% 4.6%
20.9% 17.4% 8.9%
37.1% 46.2% 36.4%
18.1% 18.4% 17.5%
26.6% 20.5% 12.1%
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Ordered Probit
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CE

LAS DR / MA
LS DMCD
LMBY MSTR
DMM
DMW
DMMA
CBLS
DMFC1 9 DMCB

DMGB DMRC1 8 DMCC
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t ) P-value
-0.3115 -0.6784 [.498]
CE -0.3986 -2.0425 [.041]
LAS 0.1508 3.3228 [.001]
DR 0.3467 5.2804 [.000]
MA -0.2401 -5.0114 [.000]
LS -0.1612 -3.3069 [.001]
DMCD 0.4226 5.9383 [.000]
LMBY 0.0096 0.2259 [.821]
MSTR 3.1427 11.0371 [.000]
DMMA 0.3168 4.8695 [.000]
CBL 0.5020 2.6742 [.007]
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Ordered Probit
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t ) P-value
-2.3436 -4.3415 [.000]
CE -0.3860 -1.7257 [.084]
LAS 0.1713 3.2453 [.001]
DR 0.4727 4.4419 [.000]
MA -0.4481 -3.6248 [.000]
LS -0.1633 -2.9007 [.004]
DMCD 0.3753 49277 [.000]
LMBY 0.0603 1.1779 [.239]
MSTR 3.2306 10.7838 [.000]
DMMA 0.1888 2.4073 [.016]
CBL 0.0600 0.2879 [.773]
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- 2001 2002

Probit

2001 2002
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(X X )
o000
000
eo0o
o0
O
t ) P-value
0.0064 0.1892 [.850]
DM2 0.1761 2.1836 [.029]
DM3 0.0982 -0.6885 [.491]
DM4 -0.0064 -0.0303 [.976]
DM5 -0.0974 -0.6287 [.530]
DM6 0.6681 1.9515 [.051]
DM7 -0.2823 -1.0569 [.291]

DM2 DM7
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robustness

1999
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