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Output from the program FRONTIER (Version 4.1¢)

instruction file = e.ins

data file = dt5.txt

Tech. Eff. Effects Frontier (see B&C 1993)

The model is a production function

The dependent variable is logged

the ols estimates are :

coefficient standard-error t-ratio

beta 0 0.67151596E+01 0.60828151E+00 0.11039559E+02
beta 1 0.10946169E+00 0.19455437E-01 0.56262777E+01
beta 2 0.69873421E-01 0.23716824E-01 0.29461542E+01
beta 3 0.93165993E-01 0.54395158E-01 0.17127626E+01
beta 4 -0.23271224E-01 0.21982690E+00 -0.10586158E+00
beta 5 0.18878113E-01 0.57530207E-01 0.32814262E+00
beta 6 0.10275066E+00 0.21663700E-01 0.47429877E+01
sigma-squared 0.20665790E-01

log likelihood function = 0.10093864E+03

the final mle estimates are :

coefficient standard-error t-ratio
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beta 0 0.72288931E+01 0.49582260E+00 0.14579596E+02
beta 1 0.59980153E-01 0.13554401E-01 0.44251424E+01
beta 2 0.35943526E-01 0.15413425E-01 0.23319624E+01
beta 3 0.55453536E-01 0.23672984E-01 0.23424819E+01
beta 4 0.28297628E-01 0.94806924E-01 0.29847639E+00
beta 5 -0.74029855E-01 0.18623992E+00 -0.39749724E+00
beta 6 0.78206581E-01 0.18605575E-01 0.42033949E+01
delta0  -0.19516076E+00 0.71381093E+00 -0.27340680E+00
delta 1 0.71026557E-01 0.45152638E-01 0.15730323E+01
delta 2 0.24161454E+00 0.99119056E-01 0.24376194E+01
delta3  -0.34469582E-01 0.10547888E-+00 -0.32679130E+00
deltad4  -0.12231920E+00 0.52043653E-01 -0.23503193E+01
delta 5 0.85036446E-01 0.12586751E+00 0.6756028 1E+00
delta6  -0.28206571E+00 0.12903811E+00 -0.21859101E+01
delta 7 0.33607042E-01 0.62667416E-01 0.53627617E+00
delta 8 0.42791287E-01 0.65353396E-01 0.65476761E+00
sigma-squared 0.33708245E-01 0.96187293E-02 0.35044385E+01
gamma 0.90295501E+00 0.45988458E-01 0.19634383E+02

log likelihood function = 0.12751915E+03

LR test of the one-sided error = 0.4385713E+02

with number of restrictions = *

[note that this statistic has a mixed chi-square distribution]

number of iterations = 31

(maximum number of iterations set at : 100)

number of cross-sections = 186

number of time periods = 1
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total number of observations = 186
HaMISHANMST 2

Output from the program FRONTIER (Version 4.1c¢)

instruction file = e.ins

data file = dt9.txt

Tech. Eff. Effects Frontier (see B&C 1993)

The model is a production function

The dependent variable is logged

the ols estimates are :

coefficient standard-error t-ratio

beta 0 0.57171966E+01 0.70326610E+00 0.81294927E+01
beta 1 0.10656980E+00 0.18762199E-01 0.56800272E+01
beta 2 0.60386925E-01 0.23308025E-01 0.25908212E+01
beta 3 0.33926412E-01 0.26844931E-01 0.12637921E+01
beta 4 0.10664911E+00 0.38771139E-01 0.27507345E+01
beta 5 -0.11832204E+00 0.21272479E+00 -0.55622120E+00
beta 6 -0.36594846E-01 0.25642200E-01 -0.14271336E+01
beta 7 0.89349936E-01 0.21480933E-01 0.41594997E+01
sigma-squared 0.19607539E-01

log likelihood function = 0.10635118E+03

the final mle estimates are :

coefficient standard-error t-ratio

beta 0 0.62254558E+01 0.63449111E+00 0.98117305E+01
beta 1 0.71916821E-01 0.13223229E-01 0.54386732E+01
beta 2 0.38265960E-01 0.15326409E-01 0.24967335E+01

beta 3 0.39862312E-01 0.22753828E-01 0.17518948E+01
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beta 4 0.78466180E-01 0.34131259E-01 0.22989536E+01
beta 5 -0.46931082E-01 0.18529397E+00 -0.25327906E+00
beta 6 -0.31426315E-01 0.20281248E-01 -0.15495257E+01
beta 7 0.67785723E-01 0.17172808E-01 0.39472707E+01
delta0  -0.35193240E+00 0.82594502E+00 -0.42609664E+00
delta 1 0.84396575E-01 0.52259555E-01 0.16149501E+01
delta 2 0.13842746E+00 0.12007589E+00 0.11528330E+01
delta3  -0.16598420E+00 0.74415946E-01 -0.22304924E+01
delta 4 0.18117401E+00 0.17544288E+00 0.10326666E+01
delta5  -0.38941983E+00 0.19476673E+00 -0.19994166E+01
delta 6 0.58220433E-01 0.76694035E-01 0.75912596E+00
delta 7 0.12876746E+00 0.65175285E-01 0.19757100E+01
sigma-squared 0.43347753E-01 0.16413845E-01 0.26409262E+01
gamma 0.90889480E+00 0.40122460E-01 0.22653018E-+02

log likelihood function = 0.13067770E+03

LR test of the one-sided error = 0.48653046E+02

with number of restrictions = 9

[note that this statistic has a mixed chi-square distribution]

number of iterations = 31

(maximum number of iterations set at : 100)

number of cross-sections = 186

number of time periods = 1

total number of observations = 186
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Output from the program FRONTIER (Version 4.1c¢)

instruction file = e.ins

data file=  dt199.txt

Tech. Eff. Effects Frontier (see B&C 1993)

The model is a production function

The dependent variable is logged

the ols estimates are :

coefficient  standard-error t-ratio

beta 0 0.35540913E+03 0.11671531E+03 0.30450942E+01
beta 1 0.11743494E+02 0.31075531E+01 0.37790164E+01
beta 2 0.11872646E+01 0.37329476E+01 0.31805017E+00
beta 3 -0.16818284E+01 0.35602283E+01 -0.47239343E+00
beta 4 -0.29172334E+03 0.89335172E+02 -0.32654926E+01
beta 5 0.82716233E+01 0.19635170E+02 0.42126568E+00
beta 6 0.13492671E+00 0.34125484E-01 0.39538400E+01
beta 7 0.29852573E-01 0.41337162E-01 0.72217278E+00
beta 8 0.13173359E-02 0.80262606E-01 0.16412822E-01
beta 9 0.11732916E+03 0.35141741E+02 0.33387408E+01
betal0 -0.34839816E+01 0.10558382E+01 -0.32997305E+01
betall 0.10037023E-01 0.56584908E-01 0.17737985E+00
betal2 -0.70609655E-02 0.59553973E-01 -0.11856414E+00
betal3 -0.42233457E+01 0.11217082E+01 -0.37651019E+01
betal4 -0.47056232E+00 0.27942719E+00 -0.16840248E+01
betal5 -0.10414139E+00 0.81605471E-01 -0.12761570E+01

betal6 -0.38100091E+00 0.13274382E+01 -0.28701970E+00



betal?

betal8

betal9

beta20

beta2l
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0.12769406E+00 0.29776639E+00 0.42883972E+00

0.80557388E+00 0.13562209E+01 0.59398426E+00

0.14203816E-01 0.67038501E+00 0.21187550E-01

0.38184633E+00 0.64221979E+01 0.59457265E-01

-0.59743916E-01 0.20186666E-01 -0.29595733E+01

sigma-squared 0.16264377E-01

log likelihood function = 0.13083066E+03

the final mle estimates are :

beta 0

beta 1

beta 2

beta 3

beta 4

beta 5

beta 6

beta 7

beta 8

beta 9

betalO

betall

betal2

betal3

betal4

betal5

betal6

coefficient standard-error t-ratio

0.48188106E+01 0.12121733E+01 0.39753478E+01

0.65488492E-01 0.14374645E-01 0.45558338E+01

0.29544613E-01 0.16341554E-01 0.18079439E+01

0.56498125E-01 0.24415212E-01 0.23140542E+01

0.11559713E+01 0.44544223E+00 0.25951093E+01

-0.28138873E+00 0.11877295E+00 -0.23691315E+01

0.98629368E-01 0.27653403E-01 0.25666267E+01

0.27225942E-02 0.29573590E-01 0.92061675E-01

0.98686255E-02 0.55227441E-01 0.17869062E+00

0.41698063E+02 0.28400736E+02 0.14682036E+01

-0.31493779E+01 0.10311229E+01 -0.30543186E+01

-0.63932532E-02 0.44553106E-01 -0.14349736E+00

-0.36493421E-01 0.44646225E-01 -0.81739096E+00

-0.35664942E+01 0.77036608E+00 -0.46296096E+01

-0.60263048E+00 0.27546878E+00 -0.21876544E+01

0.18041062E-01 0.63462275E-01 0.28428010E+00

0.31403345E+00 0.99345343E+00 0.31610284E+00
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betal7 -0.34338869E-01 0.28345177E+00 -0.12114537E+00
betal8 0.18196842E+01 0.10509386E+01 0.17314848E+01
betal9 -0.48486516E+00 0.75650479E+00 -0.64092807E+00
beta20 -0.45266226E+01 0.67752716E+01 -0.66810939E+00
beta21 -0.59237569E-02 0.16168500E-01 -0.36637640E+00
delta®0  -0.30972058E+00 0.71461862E-+00 -0.43340682E+00
delta 1 0.77430425E-01 0.46940049E-01 0.16495599E+01
delta 2 0.27692835E-01 0.97782815E-01 0.28320759E+00
delta3  -0.15677133E+00 0.71032862E-01 -0.22070253E+01
delta 4 0.24079376E+00 0.16808123E+00 0.14326035E+01
delta5  -0.39259680E+00 0.18021414E-+00 -0.21785016E+01
delta 6 0.41491019E-01 0.60812036E-01 0.68228300E+00
delta7  -0.13125772E+00 0.57498169E-01 -0.22828156E+01
delta 8 0.14137066E+00 0.67908284E-01 0.20817882E+01
sigma-squared 0.33348326E-01 0.13641605E-01 0.24446043E+01
gamma 0.93001402E+00 0.34291292E-01 0.27120997E+02

log likelihood function = 0.16403268E+03

LR test of the one-sided error = 0.66404044E+02

with number of restrictions = *

[note that this statistic has a mixed chi-square distribution]

number of iterations = 92

(maximum number of iterations set at :  100)

number of cross-sections = 186
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HamsSuaumsh 4

Output from the program FRONTIER (Version 4.1¢)

instruction file = e.ins

data file = dt199-zi.txt

Tech. Eff. Effects Frontier (see B&C 1993)

The model is a production function

The dependent variable is logged

the final mle estimates are :

coefficient  standard-error t-ratio

beta 0 0.32847681E+03 0.29720770E+02 0.11052096E+02
beta 1 0.98656192E+01 0.22341589E+01 0.44158092E+01
beta 2 0.21214867E+01 0.28194099E+01 0.75245769E+00
beta 3 -0.27995282E+01 0.24955136E+01 -0.11218244E+01
beta 4 -0.26196408E+03 0.31823219E+02 -0.82318536E+01
beta 5 0.21249078E+01 0.69005065E+01 0.30793505E+00
beta 6 0.10988715E+00 0.26586721E-01 0.41331591E+01
beta 7 0.30587372E-01 0.32200048E-01 0.94991699E+00
beta 8 -0.69042980E-02 0.56106811E-01 -0.12305632E+00
beta 9 0.10284120E+03 0.14834424E+02 0.69326052E+01
betal0 -0.39300984E+01 0.82045526E+00 -0.47901434E+01
betall 0.16694781E-01 0.49011181E-01 0.34063208E+00
betal?2 -0.65389668E-02 0.44231798E-01 -0.14783407E+00
betal3 -0.35168987E+01 0.77701704E+00 -0.45261539E+01
betal4 -0.43310317E+00 0.31519023E+00 -0.13741009E+01
betal5 -0.15118499E-01 0.68614094E-01 -0.22034101E+00

betal6 -0.70168593E+00 0.99453454E+00 -0.70554204E+00
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betal? -0.13922284E+00 0.29751176E+00 -0.46795745E+00
betal8 0.89328490E+00 0.90580818E+00 0.98617447E+00
betal9 0.28705124E+00 0.42345290E+00 0.67788233E+00
beta20 0.29729032E+01 0.22952664E+01 0.12952323E+01
beta2l -0.34999641E-01 0.16786430E-01 -0.20849960E+01
delta0  -0.74442281E+01 0.63450069E+01 -0.11732419E+01
sigma-squared 0.82901947E+00 0.67747944E+00 0.12236821E+01
gamma 0.99533945E+00 0.44106970E-02 0.22566489E+03

log likelihood function = 0.12551433E+03

LR test of the one-sided error = 0.23089353E+02

with number of restrictions = 2

[note that this statistic has a mixed chi-square distribution]

number of iterations = 67

(maximum number of iterations set at : 100)

number of cross-sections = 186

number of time periods = 1

total number of observations = 186
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g’J d‘ ! Y a o A A
Tui 1 nadoumgtuuuaumsnlsgluuuaumsmanaani liviogduunaums

] a a v Y ' ' . . .
flﬂ’NSJh],iJﬁﬂi%ﬁT]‘ﬁﬂ'lWi’nlﬂ’wTﬂElﬂﬁ‘]/]ﬂ’d@‘UﬂW A1 log likelihood ratio H9e LR 31ANANIT

Sudhadu
tmmiﬁ 1 Cobb-Douglas
GORNEL )
LH(OLS) 100.07
LH(MLE) 127.51
LR 43.85
Kodde & Palm 0.05, df = #Z. + delta + gamma = 10 15.37

ﬂﬁlﬁ 5 H, 1 TE effect model

aung ﬁ 2 Cobb-Douglas
anAnAAeL
LH(OLS) 106.26
LH(MLE) 130.52
LR 48.51
Kodde & Palm 0.05, df = #Z, + delta + gamma = 10 15.37

a5 H, U TE effect model

Fuf 2 nadoumguuuaums N lFgUunuaumMINMIHAALLY Cobb-douglas 130

. 9 A <3| o 9 = = Y
translog (M interaction terms) Taolsaumsn 1 Wuaumsdsdu wseumeuny translog model

ananaaeumIgluUaNN3 aana
LH(MLE) Cobb-Douglas 125.514
LH(MLE) Translog 164.776
LR 78.524
Chi square alfa 0.05, df = # interaction terms =15 24.995

Uas H jUuuuTranslog Mg auiga
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ma“lmmamsmm constants term (delta0) mmuiﬂﬂhaumi translog 31NVUN 2L‘1Juﬁ’1lﬂ”li

fadu
ananadouriny lutidsed@nsnmn Aana
LH(MLE) @413 translog(Z=0) 112.789
LH(MLE) @WN9 translog(Z,) 125.514
LR 25.450
Chi square alfa 0.05, df =#Z.=7 14.067
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--> DSTAT;Rhs=LNY,ONE, LNX1, LNX2, LNX3, LNX4, LNX5, LNX1LNX1, LNX2LNX2, LNX3LNX3
, LNX4LNX4 , LNX5LNX5, LNX1LNX2, LNX1LNX3 , LNX1LNX4 , LNX1LNX5, LNX2LNX3 , LNX2LNX4
, LNX2LNX5 , LNX3LNX4 , LNX3LNX5, LNX4LNX5, D1 ; Output=23

Descriptive Statistics

All results based on nonmissing observations.

-> DSTAT;Rhs=LNY,LNX1,LNX2, LNX3, LNX4, LNX5, LNX1LNX2, LNX1LNX3, LNX1LNX4 , LNX1LNX5
, LNX2LNX3, LNX2LNX4 , LNX2LNX5, LNX3LNX4 , LNX3LNX5, LNX4LNX5,D1;Output=2%

Descriptive Statistics

All results based on nonmissing observations.

LNY 7.62796 .163826 7.13000 8.01000 186 0
LNX1 3.55070 .565748 .000000 4.61000 186 0
LNX2 3.42903 .454145 .000000 4.61000 186 0
LNX3 5.48645 .389195 4.46000 6.72000 186 0
LNX4 2.59769 .219466E-01 2.55000 2.65000 186 0
LNX5 2.30543 .807805E-01 2.08000 2.71000 186 0
D1 467742 .500305 .000000 1.00000 186 0
Correlation Matrix for Listed Variables
LNY LNX1 LNX2 LNX3 LNX4 LNX5 D1
LNY 1.00000 .40456 .10911 .10826 .33033 -.09069 .34938
LNX1 .40456 1.00000 -.10942 .02582 .17923 -.04581 .14703
LNX2 .10911 -.10942 1.00000 .08527 .06762 -.00796 -.00490
LNX3 .10826 .02582 .08527 1.00000 -.00078 -.02237 .12988
LNX4 .33033 .17923 .06762 -.00078 1.00000 -.00813 .22701
LNX5 -.09069 -.04581 -.00796 -.02237 -.00813 1.00000 -.06319
D1 .34938 .14703 -.00490 .12988 .22701 -.06319 1.00000

1 v o d 1 v o d 1 o
wansnageumManauiusiuIlsunsu limdep 9.0 WUNANUTUNUDTIESHINNAY

a A 1 A 1w a v o A o A £~
LLﬂi@ﬁiZNﬂngﬁﬂﬂfl 0.406 uagmamﬂigamﬁwamwuﬁummqﬂﬂa 0.008 %34

v o Jdo v A [ Y a o . . .
anwdniusiuluszaui lineliinailav multicolinearity Ut
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HUIWNINER technical efficiency HUIEMINER technical efficiency
1 0.86 26 0.82
2 0.79 27 0.95
3 0.86 28 0.89
4 0.99 29 0.68
5 0.75 30 0.95
6 0.90 31 0.82
7 0.66 32 0.98
8 0.95 33 0.56
9 0.90 34 0.86
10 0.92 35 0.64
11 1.00 36 0.89
12 0.97 37 0.99
13 0.89 38 0.97
14 0.98 39 0.92
15 0.97 40 0.96
16 0.86 41 0.66
17 0.81 42 0.96
18 0.74 43 0.76
19 0.71 44 0.77

20 0.67 45 0.99
21 0.98 46 0.61
22 0.96 47 0.86
23 0.99 48 0.81
24 0.82 49 0.81
25 0.76 50 0.85
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HUIIMTHAA technical efficiency NUIMTHAN technical efficiency
51 0.78 76 0.83
52 0.89 77 0.91
53 0.93 78 0.87
54 1.00 79 0.89
55 1.00 80 0.83
56 1.00 81 0.76
57 0.91 82 0.82
58 0.98 83 0.86
59 1.00 84 0.86
60 0.85 85 0.76
61 0.91 86 0.70
62 0.84 87 0.86
63 0.93 88 0.91
64 0.90 89 0.95
65 0.90 90 0.97
66 0.95 91 0.62
67 0.79 92 0.97
68 0.83 93 0.64
69 0.90 94 0.98
70 0.88 95 0.98
71 0.98 96 0.55
72 0.71 97 0.81
73 0.85 98 0.90
74 0.89 99 0.69
75 0.80 100 0.55
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NUINTHAN technical efficiency HUIMTHAN technical efficiency
101 0.83 126 0.87
102 0.85 127 0.81
103 0.77 128 0.90
104 0.58 129 0.61
105 0.77 130 0.72
106 0.68 131 0.57
107 0.76 132 0.91
108 0.82 133 0.84
109 0.79 134 0.85
110 0.85 135 0.85
111 0.85 136 0.79
112 0.69 137 0.78
113 1.00 138 0.98
114 0.88 139 0.65
115 0.96 140 0.76
116 0.89 141 0.90
117 0.84 142 0.80
118 0.77 143 0.84
119 0.55 144 0.50
120 0.70 145 0.83
121 0.85 146 0.52
122 0.88 147 0.73
123 0.61 148 0.78
124 0.95 149 0.67
125 0.74 150 0.93
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HUIIMTHAA technical efficiency NUINTHAN technical efficiency
151 0.88 176 0.91
152 0.77 177 0.62
153 0.87 178 0.81
154 0.78 179 0.87
155 0.81 180 0.86
156 0.69 181 0.84
157 0.76 182 0.66
158 0.76 183 0.64
159 0.78 184 0.73
160 0.63 185 0.65
161 0.89 186 0.79
162 0.82 mean efficiency 0.82
163 0.84
164 0.81
165 0.81
166 0.64
167 0.62
168 0.84
169 0.99
170 0.88
171 0.80
172 0.79
173 0.85
174 0.78
175 0.85
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