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Abstract:

The objective of this study is to measure technical efficiency in the MENA
region. The sample consists of 95 banks distributed across nine countries (Algeria,
Morocco, Tunisia, Jordan, Saudi Arabia, the UAE, Bahrain, Egypt, and Lebanon,
over the period 2013-2017. Both parametric (Stochastic Frontier Analysis - SFA)
and non-parametric (Data Envelopment Analysis - DEA) methods were used.
The SFA results, based on the estimation of a logarithmic production function,
indicated that the overall average for all banks operating in the region was 0.748,

meaning that 74.8% of the variance in the total random error component was



explained. According to the average efficiency scores, Emirati and Saudi banks
were more efficient compared to banks in other countries, with estimated scores
of 83.1% and 77.4%, respectively. As for the DEA results under the assumption of
variable returns to scale (VRS), Emirati and Saudi banks achieved average
efficiency scores of 92.4% and 91.9%, respectively. Under the assumption of
constant returns to scale (CRS)y, Saudi, Emirati, and Bahraini banks were the most
efticient, with average efficiencies of 83.3%, 81.4%, and 80.9%, respectively.
Regarding bank productivity, a significant decline in total productivity indicators
was recorded. In conclusion, we found that bank performance is influenced by

variables reflecting banking practices.
Keywords:

Efficiency, Data Envelopment Analysis (DEA), Stochastic Frontier Analysis (SFA)
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a2 Ul _paa ) Belell slad e sle o Jly Zjp Sl gladly 2300l I b1
Pk WS el alad) (65 2017/2013 anh,adl 373 JM S 3 Al gl sl ZYI LSSl

Flell e e ol plonal oo BSla) AN 13 Be U] Jsoy U] 3ged) Mo Josn |
e Z VI 3 USY cy A 3 Al il sl S Ly

359 ke Ju U s e Aorge 33 53 0.001 (0.053 aly uis 83 < eedall Jolas U
Syl iy g W ) Bl sgudlly AW 3eLiSY o W1 (Sgme e SLa| AN SIS 23 b BMe
Ol 3 et A o5 W1 awny Ol ST il (3 ed O3] aas A (3 Al
dlsd) e 960.001 (960.053 2y 3:L)

BMe dgmy e Ju kAl 5ls) 53 0.005 (0.257 s> G5 8y dedall foles &b > 3
JseW dlal Jo wlaly Jeald sl 22 3 ablagll o %1 die aslas] ANs ol 2.8
Jias Bl dor i) 35U wlonys (3 et UL 38 Y010 i) ppidll 56 0] aak (oW B LS
sl e %60.005 %60.257

eyl Sl Wl 256 ol 00 % 99.9 0 (6f 0.999 50l s & 7 ik LS
il Lol 38 3 ol e %00.1 06 2T )las of 02 5:LS) aShe o5 s iy G2 + 02
ool Cross com 33 Jge0f Y alsiall Olpadll 250 Ul w330 0F + 07 Y

WSl S Y @) me ) elgal) Gang oL

CAN G D) Dl Ll Gyl W) D> s 1(4-2)Jgud)

3 zased) 2 73 1 z550 Sladal O |
Parameters

-0.011 -0.0117 -0.0098 (Coefy Ll B1 InF.A)

0.0002 0.0006 0.0004 (Std-Erry ,Lall Lt

-41.14 -17.25 -24.27 (T-ratioy LY

0.118 0.308 0.1001 Coef Bo InS. T.D)

0.0204 0.0546 0.0179 Std-Err

5.812 5.641 5.594 T-ratio

68



Lol Al ! 13 Joadl

0.0003 0.0019 0.00036
0.873 0.696 0.842 Coef Pa In(O.E,
o T O o - N
41.65 12.84 15.05 T-ratio
0.367 0.815
eSO Ol s
0.0011 0.005 0.00074
-0.0179 -0.145 -0.020 Coef P RA
N 007 e
-1.517 -0.509 -0.518 T-ratio
0.514E-03  0.0045 0.0005
-0.0473 Coef Oy CD
I RS R

-0.717 T-ratio
0.0007 Std-Err
0.204 Coef O¢ D

0.658 T-ratio

0.858

0.0037 0.0635 0.0028 Coef Sigma-
3.448 2.432 3.943 T-ratio

0.2012 0.0379 0.158 E-04

60.19 30.86 61.10 Log likelihood function
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FRONTIER V4.1 sy oo : pol

G al JpoVialeae g LY elee OF oY) Z3dl 3 L (4-2) Jaadl O e
335 Of slims Lo N1 (Sgimn Lis Afliam] WV 013 2uSe WMo 0 g AL §L5] 93 0.009 &
B3 Lo wlall Jolas 0T LS7%0.009 g2 3L dmys 3 cned Ul o35 %1 o W) S50
N> b dp b BMe e g Ll e derse 3La) 53 %00.055 %00.000 00.1 & s B,

C\:.,Y\ L}L&b L§J>-T g,o_g)\..,a.a c"A.;.sLA g_,a.).)\.«.éﬂ cJ:.-;Y\ 5)3.423 c?\éj e %1 S gmn Los ?wf\..,a:-i

a2 Wl o @) bl plas oo Sl b dly Z;p Slpaddl ladlly Z3sal) G o U
(L>=>—T o la] AYs s @Me U] Jsos ) CS}A.J\ Jda Jos (l Jodl C\:f}l\ e LSS

Lo 2V 3 S iy all 3 el ol sl Jso LY n)lesll Lgie onn S5l

e e gla) 43 0.008 (0.003 (0.02 0.007 &y 4z 85 8y B3 5y deakall folas L
35y 5V B USY W1 Sy o ASLax] Vs O3 LS BMe 3smy e Ju 2 s

okl (3 Al et 3 W able gl g Sl iz, 9 JW ) de el

eyl Syl Wdl aSe b e % 99.9 of &l 0.999 Tiedl s 3y il LS
il Lol a8 3 ol e %00.1 06 2T )lay of (02 5:LSH) aShe o5 s iy 02 + 02
sl Loyl s 3ot s 02 Y1 BSlial) Sldl 25 U] 4w 35 0F 4 07 B2V
WSl SV @) me) ) elgal) Gan oL

o § el Gl Laluch) iy gl Z W1 D13 puds (52 9!

3 gised 2 ziged 1 350 Sladal O |
Parameters

-0.0112 -0.0117 -0.0116 (Coefy Ll B1 InF.A)

0.0006 0.0006 0.0007 (Std-Erry )Lali Lot

-16.30 -18.09 -15.73 (T-ratioy LY

-0.018 -0.0177 -0.0101 Coef Bo InS. T.D)

0.0204 0.0186 0.0184 Std-Err

-0.887 -0.952 -0.550 T-ratio
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0.0006 0.0006 0.0006
0.690 0.623 0.575 Coef Pa In(O.E,
I O O e - N
24.47 18.52 12.30 T-ratio
0.461 0.598
eSO Ol s
0.0007 0.0006 0.0081
-0.259 -0.240 -0.231 Coef P RA
O O R N
-10.30 -10.10 -9.729 T-ratio
0.0008 0.0007 0.0007
-0.185 Coef Oy CD
I NS R

-3.446 T-ratio
0.0008 Std-Err
-0.123 Coef O¢ D

-3.452 T-ratio

0.2799 0.407 0.563

0.0188 0.0155 0.0144 Coef Sigma-
5.089 4.974 4.774 T-ratio

0.1410 0.1941

41.13 46.67 47.76 Log likelihood function
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WY ol sk e o s Ul e Gnss 5L5 93 %0.575 %0.004 & s By B

B dlaly cpl Cplas b Cajlias op W1 Ssime Lis Aflia|

a2 Ul paa ) Bleal slas o 3le a dly Zjp Sladl gladdly 2300l I g3 U
el o Alam] AN 013 e U] Jsoy U] o3l e Josn | el gl 21 S lisU)

el Z VI 3 USY Cg iy (3 Al el s Jso¥I Ly vn)li gl Les e S

e 3l 5] 55 0.002 0,185 (0.002 (0.231 & 455 85 <8y 83 <5y Bpalall Lalas U
35y ZVI B USY 1 g o BSlax] WYs O3 S Be 35y e Ju L LI
oy 3 Al Sl 3 W bl gl o Sedl 3k, g JW T Gl

eyl Jeaal i 255 b5 e % 835 oF (f (0.835 Z3pedl ls &y cab LS
iflgeall Lokl 255 (3 pldl) 0 %16.5 06 of )l ol (02 5SS AS5e 5 o 02 + 02
Mol o sy s Jly 0F SN Elstall Slad) 250 ) e 33 O + 0 WY
16 Sl S5 Y 3 ot il g A

03,31 G dhalal) Il dolucl! Loyl gl Z LYV A3 ks (629!

3 zased) 2 73 1 z550 Sladal O |
Parameters

-0.009 -0.009 -0.010 (Coefy Ll B1 InF.A)

0.0004 0.0004 0.0005 (Std-Erry ,Lall Lt

-23.23 -19.63 -17.76 (T-ratioy L=y

0.185 0.125 0.229 Coef B2 InS. T.D)

0.055 0.036 0.023 Std-Err

72



Lol Al ! 13 Joadl

3.326 3.428 9.923 T-ratio
0.0017 0.001 0.0008
0.777 0.713 0.809 Coef Pa In(O.E)
T R N
26.69 32.47 31.14 T-ratio
0.516 0.288
3o USHI ol puina
0.0006 0.0006 0.0007
-0.080 -0.139 -0.061 Coef 6> RA
oo - R e N
-0.977 -4.234 -1.580 T-ratio
0.0003 0.0005 0.0007
0.012 Coef Oy CD
N R N

0.370 T-ratio
0.0007 Std-Err
-0.083 Coef O¢ D

-4.234 T-ratio

0.443 0.266

0.016 0.013 0.010 Coef Sigma-—
25.15 6.753 6.137 T-ratio

0.15 E-04 0.001 0.0415
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38.65 43.45 41.10 Log likelihood function

FRONTIER V4.1 sy oo : yol
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el Z VI 3 USY ey 03,31 3 alelall gl sl Jso W LY n)lesll Lo sonn S5l
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B 85 8y O3 deekall folang (JUI 1) o 5dlly A5V 3 USY W] st 0 Lo

(ESWI B Lo szey 1 pall 8 (p B3 b Be 35y gm Amge 33 55 0.002 .0.012 (0.004
030 3 Al St (3 3 LSU Slnyny JsoY1 Jla) e el @3 alzal) 2 e U ablag

eV gl Wbl 255 ol e % 0.2 0F (6 «0.002 z3sad) a3y il LS

idlsial) o) 2500 (3 ol e %99.8 06 (of 3l of (02 3 S 450 o5 ks G2 + OF

sloxl hogs sger 3l gy 0f Y Wsiall Sl &5 ) aim 29m 0 + 0 WY

8 WSl SV @) R elgal) Gany oA

A3 gt gy ) AL Alalad! & gadd dpsbnnl) Loty L& g1 WY Ay i 1(7-2)Jgud

3 zased) 2 z3ged 1 z350 Sladall O |
Parameters
-0.0111 -0.011 -0.008 (Coefy Ll B1 InF.A)
0.0003 0.0003 0.0004 (Std-Erry ,Lall Lt
-31.16 -31.75 -17.86 (T-ratioy iy
0.020 0.021 0.165 Coef B2 InS. T.D)

74



Lol Al ! 13 Joadl

1.025 1.019 7.860 T-ratio

0.0003 0.0003 0.0006

0.993 1.005 0.788 Coef Pa In(O.E)
s 0= o N e N

38.51 33.21 23.08 T-ratio

0.405 0.306 Std-Err
e LSHI ol o

0.0011 0.0011 0.0007

0.014 0.008 -0.009 Coef 6, RA
U T

0.778 0.462 -0.574 T-ratio

0.42E-03 0.41 E-03 0.0004

0.0399 Coef 5, CD

1.494 T-ratio

0.0005 Std-Err
0.021 Coef O¢ D

0.702 T-ratio

0.345 0.403

0.003 0.003 0.008 Coef Sigma-
4.248 4.262 3.943 T-ratio

0.228 0.221 0.009 Std-Err
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2.988 3.145 7.997 T-ratio
66.62 66.85 41.07 Log likelihood function
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3 s 2 z3ged 1 z350d0 Sladal O |
Parameters

-0.008 -0.009 -0.008 (Coef) Ll B1 InF A

0.0005 0.0008 0.0007 (Std-Erry )Lali Lot

-16.23 -11.13 -11.23 (T-ratioy iy
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-0.0278 ~0.016 ~0.069 Coef B» InS.T.D,
0024 00%6 002 SeeBe
~1.127 ~0.630 ~3.190 T-ratio
0.0003 0.0008 0.0007
0.968 0.977 0.921 Coef Bs In©O E,
0006 0036 009  SW-Bw

145.10 27.13 10.21 T-ratio

0.365 2.147

3 USHUN Ol pias

0.0007 0.001 0.0007

-0.034 -0.033 -0.074 Coef P RA
e o

-2.156 -1.103 -1.137 T-ratio

0.0009 0.001 0.0008

-0.051 Coef 84 CD

o e e

-0.725 T-ratio

0.0002 Std-Err
0.034 Coef O¢ D

1.113 T-ratio

0.246 0.761

0.0239 0.025 0.018 Coef Sigma-

4.971 4.924 7.476 T-ratio
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0.0003 0.345 0.331 Std-Err
0.149 E+04 0.180 3.015 T-ratio
22.85 23.19 28.94 Log likelihood function
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eVl Slezall Wl 255 s e % 99.9 OF (6 0.999 Z3sdl e 3 Y cab LS
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Parameters

0.001 0.001 (Std-Erry st it
-0.087 -0.101 -0.115 Coef B InS. T .D,
| 008 B0 G0 Sl
-1.908 -2.549 -3.094 T-ratio
0.0017 0.001 0.001
0.534 0.506 0.447 Coef B. In©O.E,
| o0m @Sy 00k Seldw |
10.56 9.931 12.18 T-ratio
0.961 0.463
3 USHUI Ol pias
0.002 0.001
-0.319 -0.130 -0.102 Coef 0, RA
| 06 B oo Sdlde
-5.570 -1.618 -1.209 T-ratio
0.001 0.002
-0.679 Coef Oy CD
L eme Sl

-4.985 T-ratio

0.001 Std-Err
-0.394 Coef O¢ D

-3.436 T-ratio

0.596 1.257 0.958
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0.0795 0.058 0.061 Coef o? Sigma-
0.0171 0.018 0.012 Std-Err square
4.652 3.249 4.726 T-ratio

0.999 0.760 0.999 Coef y Gamma
0.096 0.527 0.004 Std-Err

10.31 1.443 0.215 E+03 T-ratio

-4.950 23.03 67.17 Log likelihood function
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JsoVl dlte fag @l Ba wffy ¢ g BLEVI Jolas OF Wl 230001 OF (9-2) & LS
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Pl Sstn s adlax] N> W13 L3l BV 2 pmy donge 3L3) 93 0.447 &1 ) By I dalal)

Y Jel G Cylas G
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el 2V 3eUSY iy SHLY G Al el ) JsoW) Ll alesll Lo gme Sy

Se sl gls) 55 0.005 (0.679 (0,102 &b w55 8y 5y deadall Jolas U

AW ) el spdlly Z Y1 8elSY N1 G o Ailam] AYs Ol3 S BMe gy
et it eV Al S ) 3 ksl a2 e U ablugl (@8I Gai> Lo sie) B30l 44,
3 S Slnys 3 %0.005 960.679 60,102 Llg 53b5 0 T dey oMol iSO olacll 3

- osr 0.001 b 83 Geakall Jolao Lol ¢l 3 alelal) a2l 3

eyl Jeaad bl 255 b5 0 % 99.9 OF (6 0.999 3l Ms @y el LS

gl okl 2550 (3l e %0.1 0B ol 3l of (02 5SS S0 pl5 0,y 02 + 0

ol Caoss sy Glas @y (0f Y Blpdall Slpad) 250 1) e 9m 0 + 0 WY
WS (Sa Y ) R Lelsall g LA
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3 st 2 35l 1 z350d0 Sladall CPEEN
Parameters

0.0002 0.0004 0.001 (Std-Erry s Lab

~0.134 -0.203 ~0.040 Coef B> InS.T.D,
0038005240482 S

3.471 -3.882 -0.224 T-ratio

0.0007 0.001 0.002

1.093 1155 1018 Coef Bs In(©O E,
o o0us 004 047t SWBw

75.04 26.47 5.938 T-ratio

0.158

3 USHUN Ol pias
0.0008 0.001 0.006
0.065 0.099 0.189 Coef o RA
[ ool G 05 Sk
3.975 2.488 0.382 T-ratio
0.0009 0.001 0.008
-0.066 Coef 04 CD
=
-0.127 T-ratio
0.009 Std-Err
-0.034 Coef
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-0.856 T-ratio

0.252 0.427 0.091 Coef 8o

0.219 0.290 0.980 Std-Err

1.149 1.473 0.093 T-ratio

0.029 0.0274 0.181 Coef o2 Sigma-
0.0074 0.005 0.083 Std-Err square
3.881 5.215 2172 T-ratio

0.996 0.999 0.999 Coef’ Y Gamma
0.050 0.13 E-04 0.007 Std-Err

19.56 0.722E+05 140.1 T-ratio

25.84 30.23 7.03 Log likelihood function

FRONTIER V4.1 el oo 2 - pokadl

drde By ¢ g BV belee OF bl Z35adl (3 (10-2) Joad) IV o alsns
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%1 o =Y 5pead w1599 2l Jgo W) 8505 O olims Lo 01 (Sstmn i afliam] Vs 013 20Ks
Ba B3 = dealall Jolas O LiS" el e %0.04 960.011 g2 3:LSU 2y 3 ot U] 3%
L iflax] Vs wlb Ak BYe e pmy () e i 3la) 93 1.018 :0.0001 & s

BV Al @l Cilas b Cyjlas op %1 st

a2 Ul _ppa gl Bledl slad o sle a Jly Zjp Sladl gladlly 2300l 1 g3 L
e W3S (g e (3 2kl Sl o) JsoV1 Y el gl Lo gme i)

smg e J L sl e aomse §Ls] 53 0.008 (0189 &l i 83«6y Aealal) Jalas U
ity 9 JW W) aedaudl 5sl, WY sl n %1 G o L] N> I3 B3k e
Ol3 1S Be 3y e S L 3l 3)Ls] 53 0.006 (0.066 o 85 8y Leadsll foms (5
e (3 Al Bl (3 2 el 4 s AW dble ol o %01 st dis L5la] AN

Ayl Jeaal Ll 255 b5 0 % 99.9 OF (6 0.999 3l s @y <l LS

il Uad) 255 3 ol o %0.1 06 20 5w ol (02 5:SWI 4S5 opmis 02 + OF
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st Ciosi sger 3l Sy 07 SV Adlstall Sl 350 U w350 0F 4 07 WY
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3 st 2 z3sdl 1 z350d0 Sladall CPEEN

Parameters

0.0004 0.002 (Std-Erry s Lab
0.307 -0.028 0.384 Coef Bo InS.T.D
6.879 ~0.656 2.679 T-ratio

0.0006 0.0004

0.625 0.777 0.530 Coef Pa InO.E,
14.45 13.02 3.662 T-ratio
0.735 1.017
3 USII Ol pine
0.0007 0.005
0.039 -0.183 0.119 Coef 8, RA
O O e
0.547 -3.807 0.222 T-ratio
0.001 0.0006 0.007
-0.100 Coef Oy CD
oz

-0.1900 T-ratio

0.008 Std-Err
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-0.196 T-ratio
-0.103 Coef S¢ D
0.034 Std-Err
-3.027 T-ratio
0.387 4.248 0.320 Coef o
0.877 0.612 0.209 Std-Err
0.441 6.935 1.527 T-ratio
0.089 0.005 0.085 Coef o2 Sigma-
0.018 0.001 0.039 Std-Err square
4.870 4.583 2.158 T-ratio
0.960 0.200 0.902 Coef y Gamma
0.0386 0.147 0.325 Std-Err
24.86 1.357 2.768 T-ratio
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the Fimal mle estimates are

coefficient standard-error

beta @ 8. 2947 7aea7E+Q1 8. 9s5a66 745 E+28 &
beta 1 —-2.11=229655E-a21 2. 123497397 E-22 -a
beta 2 2. 39lca7acE+oo 2 .29720932E-91 (=)
beta = 8.a4a32733A49E-a2 2.1395685423E-a2 L=
beta 4 2. e8a7ayra2E+20 2. 352Zaelae33E-21 e
delta o 2.2386144948E+21 2 .341268756E+00 (5]
delta 1 -a2.15182156E-81 8.323a528a0E-82 -8
delta 2 -2 . 12845514+ 2. 324484 7E-21 -2
delta 3 2. .9slecaascE-a3 2. .2323239424E-a3 15
sigma-sqgquared 8 .89891789E-01 a.125&863871E-a1 (=]
Eamma 2. 99999999 E+aa a.27864266E -4 e}

log likelihood fumnmction -2 _A25632211AE+a71

LR test of the one-sided error
with rnumber of restrictions =
[mote that this statistic has a mixed chi-sqguare

2. 65s8lla879E+22

number of iterations =4

{maximum number of iterations set at 123 )

number of cross-sections = 1=

the Fimal mle estimates are

coefficient standard -srror

beta @ 2. 29525a83cE+a71 2. 74009289 E+20
beta 1 -2 . 12323849E-21 2 .152ca42a7F7E-22 -
beta 2 2. 287 7aealaE+oa 2 .5A597F7927F7E -2
beta 32 2. .258l129322E-22 2 .5a7F722293E-232
beta 4 2 .65a75 7 7 I1LE+2a 2 .57938593E-a71
delta @ 2. 214925 7FE+21 2. 887945909 E+28
delta 1 -3 . 12588147F7E -a71 2.25342553E -2 -
delta 2 -2 .5138339234E-21 2.533209332E-21 -
delta 3 -3 . 5841 3I8349E -a3 2.283a81a1E -2 -
delta g9 -2 . 12853 7c9E+22 2.1192335SE+22 -
sigma-sguareaed 2. .96751857FE -2 2 .21 77 7F83AE a1
Samma 2 .99999993E+23 2.15693A63E-26

log likelihood fumction -2 . AFFI1IseZ23Z23E+21

LR test of the one-sided =srror 2. 711999 3sE+a2
with number of restrictions =1

[mote that Tthis statistic has a mixed chi-sguare

mnumbar of iterations = <

Cmaximum mnumber of iterations set at = 1SSy
mnumbeaer of cross-sections = 1=

mnumber of time periods = =

total number of observations =— a5

thus tThere are: = obsns mnot im the panel

the Fimal mle estimates are

coeffFficient stanmndard -—srror

beta @ 2. 1997 7928E+271 2. 11ae285a8E+2a
beta 1 -2 _ 12992145 E-21 2. a42e553849E-23
beta 2 2 .282832391E+00 2. 5a999l1aasE -2l
beta = 2. 3l1o9as71aE -a2 2. 7FA423 39499 E -3
beta 4 2. 723223038 E+00a 2. 49ae39a79E-21
delta @ 2. 238445452E+2 1 298350 ldcE+2e
delta 1 -2 _A5755a213IE-21 2 .224F78127E-22
delta 2 2. 527898 E-21 2. 753251 7F73IE-21
delta 3 2. 1as5517385E-22 2. 214535922 E-22
delta <4 —2 257223 FE+Q2 2 .1Aa423290 D E+DS
delta S -2 53296349 E -2 2. 27785395 E-a2
sigma-sqguared 2. .lelsae7aZE+aa 2. 244614457 E-21
=Eamma 2. 99999999 E+2a 2 .ea29l Fa2E a9

log likelihood function = 2.58144543E+2a

LR test of the one-sided error
with rnumber of restrictions

[mote Tthat tThis statistic has a miwed chi-sguare

mnumber of iteratiocons = 39

iterations set at

Cmaximum number of fu = T ]

mnumbeaer of Ccross-sections = A=

mnumber of Time periods = =

total nmumber of observations = a5

thus There are: =2 obsns nmnot inm the pamel
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t-ratioc

- 25586391 E+a71
-84213641E+21
- 121479985 E+O2
- 28909586 E+A71
-Al92820l1l8E+22
- 59920853 E+01
-A5933839E+-a1
- 2343 1662E+21
29717989 E+21L
- F15ATSASE+A1L
- 25888259E+a5%

distributiomn]

t-ratio

A1 Z2A20 Z29E+SL
- FEa5AaA7aZ2aE+2 1L
-S5S27as531aE+a1
- FAZ2524aZE+201
SAAZIASS2E+OZ2
- 244967469 E+21
-ADETIAIDTAESSL
- EEB89e7Va9E+22
- Z2BaT79a8AE+022
S,A2121seS3IE+20L
-AAAPETSTEFSL
2. eITFT2ATTIEFDT

SOC0C0C0000

distributiomn]

t-ratioc

000000000000

2. FeaaalIIE+-S2

SAFTIAISa1LIE+aZ2
259753 29E+22
-5Sleso9a2s3IE+al
AZD9B1S5SSIE+AL
-1lels8SB2TFE+22
- 39195596 E+21
- FERR29241 8E+371
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191SSA2AE+ST1
-1 239223IE+21
1658612 E+835

distributiomn]
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al

mle estimates are H

coefficient

standard-error

t-ratio

beta & 8. aea72aIZTE+a1 2. a468151.409E+22 2_ 14456811 E+a32
beta 1 -2 .11 T7FToea36E -2 2 .59 7SSl E-232 —0.18999231E+22
beta 2 -2 . ATFTFSGATTFTE -1 8. 186A57F8I1E-21 -8 .9523a53cE+08
beta 3 8 _ 4398194 7E -3 2. 543823883 E-83 B8 _68397882E+22
beta 4 2. a623a5243E+22 2. 2353714498 E-a71 2_ 18525821 E+a2
delta @ 2. ATSAZIAAIE+SL 2. AT oEcOSE+0S 2.11FISZIZITE+22
delta 1 -2 . FAZIZIISATE -2 8 .68392514A9FE 23 —a.l1a3c383666E+82
delta 2 —B2 . 248386822 E+22 2._.238467013I6aE-281 -2 . 18188933 E-a2
delta 3 -2 . 1Aas8717a9E -a2 2. F7A3ISSsAE-22 -2 19279393 E+-a1
delta 4 -2 . 12T ISSE+OO 2. 356A275SSE-21 -9 .3A5298A41E+21
sigma-sqquared 2.1553F9197E-a871 2.3I1234875E-a2 2 _ a9 79495 1aE+al
SEamma B.851323181E+22 2.14184a4822FE+a8 2 _ 5835 75a2E+371

log likelihood function = 2. AaecTF 7S E+DZ2

LR test of the onmne-sided error = 2 .13893433E+832
with rmnumber of restrictions — &

[mote Tthat this statistic has a mixed <chi-sguare distribution]

mumbaer of iteratiomns = =23

{maximum number of iterations set at = Ay
mumbar of cross-sections = 1=

mumbaer of Time periocods = =1

total mnumber of observations = =5

Tthus There are: = obsns mot inm the panmnel

the Fimal mle estimates are
t-ratio

coefficient standard-error

beta @ 2 .56832918E+21 8. IFFF7FIe3E+2a 2.15a4=3934E+22
beta 1 -2 112647 25E-a71 2. 69869548E-22 -2.1a6328925a3E+32
beta 2 -—2.l18l4a42l17aE-21 2.2a44l168l1lE-21 -2@.88741115E+22
beta 32 2. 1a93al1l87E-Q2 B.ae27a2228E-A3 2._17aal1as66E+@71
beta 4 2. 6922l 7acE+2a 2.28193264E-21 2. 24A47A53I6E+22
delta @ 2. 3755246 7E+A1 8. 27992 785E+08 8._.13415852E+a2
delta 1 -2 . 8291429cE-22 2. 7490a559E-a2 -2 1a7o9A223IE+a2
delta 2 -2 . 25988813 E+38 B.252173981E-81 -2.1a83a5382E+82
delta 3 2. 21276568E-22 2. 84097934E-a2 -2 2512a528E+21
sigma-squared 2 .188588449E-al1 a.3I7asa7agoE-az2 8. 5as8938a8E+91
Samma 2. 88574487 E+22 2.1212927aE+20 2 _ FI3a25372E+21

log likelihood Ffunction = 2. 411363144 E+22

LR test of the one-sided error = 2.11982261E+23
with number of restrictions =

[mote that this statistic has a mixed chi-square

distribution]

number of iterations = 2

{maxximum rnumber of iterations set at 1)
number of cross-sections = 1=

mumber of +Time periods = b=

total number of observations = (==

thus there are: U5} obsns nmnot inm the panel

the Fimal mle estimates are -
t-ratio

coefficient standard-error

beta @ 2. 72782963 E+210 2.5982890cE+28a 2.121a651SAE+22
beta 1 -2 . 1159893 E-a71 2. 7FA326663E-832 -2 .1572ccoE+a2
beta 2 -3 ._.18159929EF -a71 2.18919664E -1 -8 .55890 29a9E+a8
beta 3 2.AaA22006FIA2E-23 2.69549966E -3 2. 560636029 E+2a
beta 4 2.575281a3E+2a 2. AaF75592FE-271 2.123a22a5E+22
delta @ 2.5328519833SE+271 2 .556379932E+20a 2 .9551&619E+827
delta 1 -3 . eTFaraaaFTE -2 2.8128a6280E-832 —-a . .82597692E+a71
delta 2 -3 . 2319565 3ISE+22 2. 23842563 E-271 - . 972992495 F7E+a71
delta = -3 12592583 E-a2 2. Fe2F77FIZIAE-832 —a.1a65aa3A99E+a71
delta 4 -3 . 1855411 aE+a8 2 .5323832998E-271 -8 .3449:65093E+a71
delta 5 —@A . AZ2eaTFaeTFIBE -2 2 .828a7V923IE-232 -—a.153a3c63E+a71
sigma-sqguared 2 .19 &2SE -7 2. 38245a249E -a2 2. AT FASTAAE+SDL
Samma 2.83512599E+28 2 .19 F9a2E+20 2. A2 7S8SSE+a71

log likelihood functiomn 2. A7 7962 5E+82

LR test of the one-sided error —
with number of restrictions -
[mote Tthat this statistic has a mixed chi-square distribution]

2.132323a8926E+823

mnumber of iterations = <2

{maximum number of iterations set at 1)
mnumber of cross-sections = A=

mnumbaer of time periods = =1

total number of observations a5

thus tThere arae: = obsns not dnm the panael
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the Ffimal mle estimates are =

coefficient standard-errar t-ratio

beta @ 2 .192681953E+21 2.26749317E+22 2.5241494c66E+21
beta 1 -2 .11785418E -1 2.68287589E-@3 -—-@.1l72585a2cE+22
baeta 2 2. 238853271 E+22 2. 59889739 E-21 2. 56415885 E+271
baeta 3 2 .128844265E-22 2. 19e27l1l1aE-a22 2. 65645229 E+28
beta a4 2 .696424971 3 E+28 2.551a771LAE -1 2. 126375 7FE+a22
delta 2. 18745123 E+208 2._.8581941 3 E+2a 2. 21842498 E+22
delta 1 -2 . 17964223 E-21 2.549679Z1E-22 -2 .2268291cE+21
delta 2 -2 .145922493 E+2a 2.286035882E+22 -2 .529572a2lE+22
delta = -2 . 192a42181E-a2 2. A5782511E-@2 -2 . 420829545 E+28
delta 4 2. 2084992898 E+20 2. 211a3525E+a8a 2 .65883522E+00
sigma-sqgquared 2 .6359282a5E -1 2.26814535aE-a1 2. 24321841 E+a271
Samma 2. 9975185 7FE+28 2. 279083938 E-21 2. 2631721l FE+B22

log likelihood function = 2.22865215E+22

LR test of the one-sided error = 2. 3768121 5E+a2

with mnumber of restrictions = &

[mote tTthat this statistic has a mixed chi-sguare distributiomn]

number of iterations = 1=

{maximum number of iterations set at = =0 Iy
mumber of cross-sections = =2

mumbeaer of Time periods = =1

total number of observations = 4

thus there are: =2 obsns nmnot in the panel

the Fimal mle estimates are :

coefficient standard-error t-ratio

beta @ 2.15146182E+21 2.1a327388E+202 2.12988122E+22
beta 1 -2 .11535622E-871 2._28233793E-22 -2.411489a38E+22
beta 2 2_11S352a3E+22 2._.28446534E-21 2._583127a35E+21
beta 3 2.A73IAT7IATE-22 2.36296557E-22 2.12a3623a7E+21
beta 4 2. 87282663 E+22 2._.2e97564aE-a1 2._41658162E+a2
delta @ 2._.1a31a4aa5E+a1 2._151937c2E+22 2._678833546E+21
delta 1 -2.117425a25E-21 2.11814158E-@2 -2.99393532E+21
delta 2 -2 _.17991a38E-81 2._.1185517sE-21 -2.15175681E+21
delta = -2 .49241a59E-23 2_.51438642E-22 -2 .953328948E+22
sigma-squared 2.37956648E-22 2.1lasse3accE-a2 2.3498a733E+21
Samma 262947 1A2E+28 2._2a128823E+28 2_3127214A3E+a1

log likelihood functionm = 2.58199999E+22

LR test of the one-sided error = 2 .963239672E+22

with mnumber of restrictions = 5

[mote that this statistic has a mixed chi-sguare distribution]

mnumber of iterations = 57

{maximum number of iterations set at : = 1= 0y ]
mnumber of cross-sections = a8

mnumber of time periods = b=

total number of obserwvations = 4

thus there are: e obsns not inm the panel

Tthe fFimal mle estimates are

coefficient tanmndard-error t-ratio

']

baeta @ 2 _232277a2E+21 2 _ 815682239 E+22 2. 2847645 E+21
beta 1 -8 .986A89 7 F7E-a22 2 .4a863599aE-83 - . 2A276288E+02
beta 2 2._.lealsaea3E+aa 2. l7oaas2acE-a21 2.55948a293E+21
beta 3 -3 .59287265E -a1 2 .26655886E-832 -8 .16152573IE+00
beta 4 2.84228822E+202 2.5594958c0E-21 2.15254914E+22
delta @ 2.16987A493E+a1 2. a673c80a9E+28 2. 25215966E+21
delta 1 -2 . FFo842602E-22 2. 7423a5292E-23 -2 . 124951 15E+a2
delta 2 -2 .28623A25E-a1 8 .2I9TATRIZE-@1l -a.5188673I2E+00
delta 3 -2 . 22a232229E-23 2.59495439E-23 -2 . 51483 322E+20
delta < -2 _.AFIZIBSIE-a1 8 .65952568E-21 -@. 71768333 E+00
delta S -2 _.845F71224E-23 2. F1l7973IZIcE-23 -2 11779159+l
sigma-squaraed 2. 28226089 E-82 2. Fl1ls582342E-a= 2. 29931 a29E+871
Samma 2 .99999999E+2a 2. 15881221 E -4 2. 6Z29a74948E+25

Jlog likelihood function = 2.511as5Z24sE+22

LR test of the one-sided error = 2. 981681 27&E+Q2

with number of restrictions = 7

[mote that this statistic has a mixed chi-sguare distribution]

mnumber of iterations = Sa

{maximum number of iterations set at 1)
number of cross-sections = a8

mnumber of time periods = =

total mnumber of observations = L1

thus there are: = aobsms nmot Adnm the panael
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Tthe Fimal mle estimates are -

coefficient standard-error Tt-ratio

beta @ 2. 33346566 E+21 2.51a6957sE+2e 2 sA45381a7E+2l
beta 1 -2 .9s51al923E-a2 2. 489421 32E-@3 -2 19635827 E+22
beta 2 2. 1253151 sE+ee 2. 36556a72E-al 234280259 E+21
beta 3 2. 3A4T7oaT2eE-a2 2. 1ae52a599E-a2 2. 33269149 E+201
beta 4 2. F1335204E+02 2.21964167E-@1 232477991 E+22
delta e 2. 29732562E+21 2. 44361293 E+02 2 eTFaZ23coaE+al
delta 1 -2 . 7a494414EF -2 2. .e7ay23saE-a3 -2 1as5l1aZagbE+aZ
delta 2 -2, 13988168 E+02 2. 3Z3a3153sE-al1l -2 _ A42347918E+2l
delta 3 -2 4153378 E-23 2. 5157653 1E-a3 -2 82469582 E+20
delta 4 -2 83211 7slE -2l 2.19442872E-@1 -2 _ 42695214E+21
sigma-squared 2. 13814432 E -1 2. 24943641 E -2 2 55382574E+21
Samma 2. 1a271s49E -l 2. 15228674 E -2 2 a7F538293E+21

log likelihood function 2.423459023E+22

LR test of the one-sided error 2. 898223 58E+02
with number of restrictions

[mote that this statistic has a mixed chi-sqguare

distribution]

mumber of iterations = l1ee

Cmaxximum nmnumber of iterations set at e
mumber of cross-sections = 1z

mumber of time periods = =1

total nmnumber of observations = (=15

thus Tthere are: = obsns nmot in the panel

the FfFfimal mle estimates are -
Tt -ratio

coeffFficiemnt stanmndard —errmror

baeta @ 2. 197F7A1TaAE+S 2. 1298 1AE+S L 2. 1921 19SS E+S L
beta 1 —2._.9844 741 3IE -2 B8 _a4Z23a21a7E-a3 -2 . 23Z73FI9a6aE+02
beta 2 2 _ 18524278 E+2a 2 _ 55692834 FE -7 2 _ 323226801511 E+a71
baeta 3 2. .ITFOOTFTILISZE-22 2.1 TFAZSIZOE -O2 2. Z21TFEToOE+SL
beta < 2. FFFFTASAAE+SS 2. 2913I89832E - 2. 26698996 E+a2
delta @ 2 _ 17288335 E+-871 B _ 85871487 E+-aa 2 _ 1986 758aE+-al
delta 1 -2 . 7SEa35234aE-22 2 .ella2S9IE-22 -2 . 12897455 E+22
delta 2 -2 . 8S998l1e95E-21 2 .8S28817F793IE-©1l -© . 97 F7OcTFITE+OS
delta 3 —2 . 254 798aE-a3 2. 3819879 E-a3 -8 . 666G 7a3IZ2SE-aa
sigma-squared 2 _ 1813299493 E -2 2 _ 5641545447 E -3 2 _ 255 72a8E+-a2
Samma 2. .s238499213E-2% 2. 15199953 E - 2. A2 T IZ2ZE -9
dlog likelibhood fumnmctiomnm = 2. _ 2s6e5S6e6a2E+22

LR tTest of The one-sided =rror

2. FOAlGASISE+SZ2

with number of restrictions
[mote that this statistic has a mixed chi-sguare

distribution]

mumber of iterations = =1

{maximum number of idterations s=t at = A1

mumber of cross-sections = a2z

mumbeaer of Time periocods = =3

total mnumber of observatiomns = 52

Tthus There are: = obsns ot dnm the panel

the Fimal mle estimates are

coeffFficient standard-error t-ratio

beta @ 2. .98a0la330E+22 2.28890225E+22 2.34125917E+21
beta 1 —2.1ea292114a4E -1 2 .558a7235E-82 -2 . 17765543 E+-22
beta 2 2. 22952025 E+22 2.22127232s8E-21 2.992251cel1E+21
beta 3 2. A7588a7sE-aZ2 2 .88295665E-G3 2 .532895667E+G1
beta 4 2. 88928293 E+2a 2.25983AF73IE-a271 2.311AaA2985E+22
delta @ 2.115528a859E+a71 2. 26688015 E+28 2 .aA3278a76E+a1
delta 1 -8 _84123T7a3E a2 2. 7467 785E-83 —a_ 11275459 E+82
delta 2 —2.alas924l1l1E-21 2 .38656298E-21 -@.158ae3223E+21
delta 3 2 .42848287E-23 2. 7oae32sa3eE-a3 2. .5372477E+22
delta < 2.12928295E-21 2.299a5917FE-21 2. 27F7essaA9E+28
delta S 2. 2867 F A FTE-Q2 2. 7e2aa2a2E -3 2.3IFFI1ISILI1IE+21L
sigma-sqguared 2.1a8e298aE -2 2.1 7Fe9s7asE a2 2 .8l1l3FF2S53IE+a1L

2. 2159a9a66E -822 2.A156697FE 271 2.51957a829E -al1

Samma

log likeldihood function 2. 411es8l1llaE+a2

LR test of the one-sided error =
with rmnumber of restrictions -
[mote that this statistic has a mixed chi-square distribution]

2 _ 842193 T7aE+02

mnumber of iterations = L=y

{maximum number of iteratiomns set at = A1)
mnumber of cross-sections = a2

mnumbeaer of time periods = 5

total number of observations = (=4S

thus there are: 2 obsns mot dmnm the panel
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mle estimates are -

coefficient

beta @ L=
beta 1 —a .
beta 2 —a .
beta 3 —2
beta 4 e
delta e e
delta 1 —er .
delta 2 —e .
delta 3 —e .
delta 4 —e .
sigma-sqguaraed (=
Samma (=

log likelihood function

LR test of the one-sided error
with mnumber of restrictions
[mote that this statistic has a mixed chi-sguars

mumber

{maximum number of iterations set at -

mumber

nmnumber of time periods

total number of observations

of diterations

of cross-sections

thus there are:

D261 E+S1
B83IA49193IAE -2
121522 3aE+a2a
SRZ82894E -3
SaesS6allE+aa
GS1E8aZ88E+21
G59811s9E-22
13292342 E+20
1422328 TFTE-22
Iod4ca4adDE+20
SEea259l1E-21
FEeaaaSaF7E+QQ

(=1

35

=

(=

the Ffimal mle estimates are -

coefficient

obsns nmot

standard-aerror

goO0O000QORERO0

[

SallatdaFTE+SD
121 1a9E a2
29855 3ISE -2
19869152E a2
SI1Iaaae926E a1

SAZ2STVEE92E+2l
S21FAITASSE -2
- B2895598E-21
SAsllelalZE-a2
-A1l1A83264E+20
-1lEa3SasaE -2l
-S273IZSS5SSE-QQ

2. 25831509 E+al

(=
—a .
—a .
—a

(=

—e .
—e .
—e .
—e .

L=

2.991 8a7aFE+22

1@y

a5

im the panel

tanmndard-error

beta o 2. 88873812l E+a1l 2. 8e38242909E+38
beta 1 -2 . F52Z213841E-a2 2.1a4755845E-a2
beta 2 -2 .87Fasa4l1ls88E-a1 2 ._.a458285381E-a21
beta = -2 . 1847 73a7E-a3 2.1 755955aE-a2
beta 4 2. 52a5ac88E+00a 2 .5a577449E -1
delta @ 2. A5662235I3IE+a1L 2. 59678473 E+22
delta 1 -2 . FeEaeasr7ra2zae-a2 2. 113 1ae2a9E-a2
delta 2 -2 . ZFN1D2220 I E+DD 2. 57230962 23E-21
delta = -2 . 29544987 E -2 2. 220988213 E -2
sigma-sqgquaraed 2. 7759341 aE -a271 2. 171a7A428E-21
SEamma 2999999939 E+2a 2 ._.96943a 7 FE-21
log likelihood function = —2 . 49536458 E+a371

LR test of the one-sided error
with number of restrictions
[mote that this statistic has a miwxed chi-sguare

mumber of iterations

{maxximum number of

mnumber of cross-sections
mnumber of Ttime periods

total number of observations

thus there are:

beta
beta
beta
beta
beta
delta
delta
delta
delta
delta
delta
sigma
Eamma

thus th

=

28

=

(=

the Ffimal mle estimates are -

coefficient

(=]
1
2
3
A

=]

WREUWNED

—sqgquared

Jog likelihood function

mnumber of iterations
{maximum number of
mnumber of cross-sections
mnumber of Time periods

total number of observations

ere are:

=
—a .
—e
—a .

=
—a .
-
e .
—er
-2 .
=
(=

123171441 E+22
B89793535E-82
A1S7Vesy7aE+aa
A17F5SE&E785AE-a2
- AATIASBTES2D
92167483 E+31
6224951 E-22
12241 345 E+33
A1S5=211TE-a22
B3I 3A47E+28
549403 28E-22
Ela38569E -2
29992999929 E+28

LR test of the one-sided error
with number of restrictions
[mote that this statistic has a mixed chi-sguare distribution]

7

325

=

=

161

=]

iterations set at -

=
-
-
-
=
=
L=
L=
L=

t-ratio

DEeISAFILFTE+SL
SaZ2o2987E+21
25993 F723IE+a0
2538716 E+28
9312826 E+271

-SABATF2Z2TAE+2L

2381575 E+21
15185629 E+21
FFAZISOEE+20
IA4ZI6E6STFFE+2L

- 329493568 E+21

194422932 E+21

distribution]

t-ratio

13IAZ2ITFSEE+Q2
SEPF22ISE+DL
19a89293SE+a71
152265 E+38
1a5&8a87E+02
Fe5139aAcE+a701
595323381 5E+271
S57228499E+a71
13D IAE+DL

2.965238933E+271

=

829279894 E+802

12a)

a5

obsns mot inm the panel

standard-error

=

O00000QR00Q0

&

dterations set at -

-A4B8ISA eSS Eea
-A1196233E-a2
-3V IZEB0211E-21
-A1556661TFE-@2
- 2eT2ea78E-21
-9587V54901 E+Q3
-19527ae59E-22
-84V 32E-a1
-23833238E-22
- AZ3e24722E+20
-A919l1sS93E-92
-A2914748E -2
-A638A290E -2

8._&a67176A36E+0G1

=
—a .
—e
—a .
L=
=
—a .
-

=
—e
—a
e
(=]

8._526815&673E+02

12a)

a5

obsns not inm the panael

12ZI1S2a8BE+a2

distribution]

t-ratio

22258350E+22
801997 F FE+G1
32949754 E+21
11285595 E+81
12182462 E+22
QF1TV75A8E+21
23764841 E+20
12832945 FE+S1
SIS TR0 ES22
-49858154E+a71
- 28781719 E-91
-AFZ2Ze2687E+21
- 21559846 E+83
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the Ffimal mle estimates are

beta
beta
beta
beta
beta
delta
delta
delta
delta
delta
sidgma

quared

coefficient

000000000000

FLF7OZ2R3I2E+Q22
1119555 2E -1
21al1l1aa8E -a71
12223842 E-©32
18856 268E+871
EF583Ic1IE+2A
121445431 E-201
85484221 E a2
2481514901 E -4
2191953 7E-21
IGS5S55621E a2
59564756 E+20

Eamma

log likelihood

LR test of the

itk

mumber

Fu

of re

mction

one-sided =error

strictions

standard -error

2. 495451 48 E+22
B _ 35255426 E -3
2. 206829349 E -a1
2. 22275789 E-232
8 _3a8Z28al112E -l
2. 34578699 E+28
2.1147391aE-22
8 _18A78G22E -l
2.A413a8113E-a3
B2 .3212133S5SE-21
8 _ 85762753 E-a3
2. 221874549 E+28

8 _ 66857845 E+a2

2 .113299971E+23

[mote that this statistic has a mixed <chi-square

mnumber
{maxximum number
mumber

mnumber

total

of iterati

of cross-s
of Time pe

mnumber of o

thus there are:

ons TS

ections

riods =

bservations

=]

the Ffimal mle estimates are =

beta
beta
beta
beta
beta
delta
delta
delta
delta
sigma
Samma

log l1ik
LR test
with mu
mnumber
a3 i
mumber
mumber
total n

thus th

coefficient

(5]
a
2
=
a

(=]
a
ped
=
-=

quared

00Q0000QR000

elihood

of Tthe
mber of

of iterations

m mnumber of

of cross-sections

of tTime periods

wumb e r

ere are:

Function
one -sided

restrictions
[mote that this statistic has a mixed chi-sqguare

of obserwvations

SaF721156E+86
111831 E -1
228995852 E -21
1a491a6la63E -3
D93IeIATFTTFTE+DD
88658181 E+26
A1ZZ2AD25E -1
14888856 E -1
F222966E -2
Z2EB8T7ITEIE-22
EB8A26598E+20

error

=1

=

(=] obsns

the fimal mle estimates are :

beta
beta
beta
beta
beta
delta
delta
delta
delta
delta
delta
sigma
Samma

log likelihood fumctiomn

coeffFficient

5 L=
u -
2 (=
= (=
4 L=
—&.

NhWNE®

—squaraed

000

Z2lazZagaaEs+al
0909323 E-22
16526589 E+80
15808094 E-a2
Feslasale+aa

-AZIZIE2IAIE -1
- 18448993 E -a1

SQATSZ22S5E-22
1892893 E-22

- 39921 FI28E-A1
-19558986E-a2

9212129 E -22

- FOZocaeB87E-21

LR test of the one-sided error

with number of restrictions

7

mnot

of iterations set at =

12 )

=1

=

00Q0000QR000

iterations set at =

)]

Q000000 O000

L5

obsns nmot dn the panael

tandard-error

32183119 E+-28
- 358821 39E -3
- 28471 629E-21
33291 5249E -3
S2S5STFOF2A1TE -2
-A8293651E+28
SAASTFS1IZ2ZIE-22
_A8e91FF2E -l
-AZIBEe95TFTFTE 23
-BEE821242E-232
22895649701 E+28

2. 6662ATFTFAE+aZ

8 _ 11348816 E+83

1@e)

A5

inm the panel

tandard-error

- 22521239 E+22
A8 F1955E-a3
- 21a251as8E-al
-62843982E-3
- 341 39439E-21
- 4aZ3a8ae85E+aa
- FOSE1LTFTIAE -3
-lesSesSasZ2ZE-21
AT FIFSIOE-a3
2672081 T7AE-A1
-58246206E -3
225719448 E -2
9927 FIS2ZE-22

a.a41a727ascE+-az2

8. .623I7Toa28E+02

SOC0C000000

|
Q000000 O000

t-ratio

2 .17 7FReEE9E+21L
B3N TF555A2E+82
2.1a81989a22E+87
2. 2Ee559381A4E+22
233218883 E+a2
2 .195448 71 E+270
2 .11a457cae7E+Q2
B A6219249FE+86
2 .599861155E -7
2. 722961 E+23
B A2624188E+870
2. 31AaAc6652E+87

distribution]

t-ratio

28259296 E+871
-3 eae2Z2BE+a2
-leZ2sea 7 FE+2L
-AABST2I1IaTE-2S
- EBS5SATVIZ1IE+22
-A8Aa39aaE+a
SAAZISaZDE+D2
L FIFEBZ25TFTAZE-OS
- le93I1ATIEFSD
-2 T7IARE+SL
29886299 E+271

distributicomn]

t-ratio

c8ocogazIabEs+al
17808403 E+22
FEeada6aE+a1
27928611 E+81
2Z280l150E+22
1757568 E+a2a
A1ZA1ZIZA127FE+E2
S57A1STS7E+2S

441981 FOE+21

14948522 E+31
IB926295E+81
39433902 E+21
FOOAF7AG22E+21

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

mnumbeaer of iterations

{ma i mu

mnumbeaer of cross-sections
mnumber of time periods

total number of observations

thus th

m number of

ere are:

=1

=

=

162

iterations set at -

12e)

a5

obsnms mot inm the panael
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the Fimal mle estimates are -

coeffFficient st

andard-erraor

t-ratio

beta @ 2. 15927 7A4aE+871 2. 36581459 E+28 2.A2635915E+a271
beta 1 —2.9la3580d4E-22 2. .82275@6e7FE-@22 -2.1113774444E+22
beta 2 —2.164555a7E-21 2.258114971E-21 -2.a3212a06E+2e
beta = -2 . 1ZFZZTFTZ2S52E-G2 2.8891s5985E-82 -08.14999553E+21
beta 4 2. AFFASTIASE+2a 2. 3I5a35695E-a1 2.27138591E+a22
delta @ 2. 123997 ZAE+a1 2. 2967279 E+2E0 2. 9879999 E+a71
delta 1 —2 .11 APXFSAE B 2.11a815a3a3E -82 —a.99645892E+a71
delta 2 -2 . 3F7F25a80E-21 2.3238568890E-21 -2.11a32683E+21
delta 3> —2.12sl523SE-a2 2.12964751E-22 -2.96812398E+20
delta 4 2. 2492555 7F7E-21 2.2 127FS827F5E-21 2.11128998E+21
sigma-squared 2.25a313a3a9E-al 2.58795559E-a2 2.99242576E+871
Samma 2. 624259549 E -2 2. 34529808 E -a71 2. 1sar7s8863E+283

log likelihood function 2.23191929E+92

LR test of the one-sided error =
with mnumber of restrictions (=1
[note that this statistic has a mixed chi-sgquare distribution]

8. .s88237A3E+Q2

mnumber of iterations = S

{maximum mnumber of iterations set at : 1SS
mumber of cross-sections = a1 e

mnumber of Ttime periocods = =

total number of observations = Sa

thus there are: (=] cobsns mot Adnm the panmnael

the fFfimal mle estimates are =

coefficient standard-error t-ratio

beta @ 2.21275153IE+a71 2.53232420 7SE+203 2. 39959289 E+a71
beta 1 -2 . 8787F72025E-22 2.54131385E-82 - . 1623312l E+a2
beta 2 -8 . 27852621 E-a71 2.24F712819E-271 - ._.1127a51aE+al
beta 3> -2 .14528799E-22 2. .22s8c2l1la7E-282 - . 47493522 E+21
beta £ 2. 9885198 E+28 2 .6eaFI129933E -2 2 .15 1871aE+a3
delta @ 2.1s3378elE+-al 2 .422272a43E+2a 2. 42816923 E+21
delta 1 -3 . 1839983A2E -a71 2. 7867863 E-82 -2 . 13355333 E+a2
delta 2 -8 . 3AT78A568E -1 B8 _1813131aE-81 -—-a._21563387E+a1
delta = -3 .53 2SAE -3 2.91a819915E-832 -8 .5785313AAE+2a
sigma-sqguared 8. 2392765 E -ail 2 _A888A388E -2 B _A97F71al11l5E+al
Samma 2. 99999929 E+2a 2.ae721laeS891E-23 2. 1Aa92920 6700 E+aa

log likelihood functiom = 2. 228538015 E+22

LR test of the one-sided =error
with number of restrictions b=

[mote that this statistic has a mixed chi-sguars

2. e7FSe95TFToE+22

distribution]

mnumbear of iterations = 39

{maxximum number of iterations set at = ASS )

mnumber of cross-sections = ade

mnumber of time periods = =

total rmnumber of observations — S

thus there are: =2 obsns mot dinm the panel

the Fimal mle estimates are -

coefficient standard-error t-ratio

beta @ 8. 34497651 8E+a71 8._21a781a7E+a71 8. 16284732 E+a71
beta 1 -8 ._.844558515E-@2 8._7F5267I183E-832 -a8.11234459E+02
beta 2 -8 ._.697781244E-81 8._.21868341E-81 -2.3198a8284E+071
beta =3 —2.1z2a68231E-22 2. 7A6927I2E-©83 -2 .17495973IE+21
beta 4 2 _92153182E+20 2 _goaz2a4as8s5E -2 2_12211913E+a2
delta & 2_ 312984128+ 2 _ 7Fela9sSs82E+20 2 _ 42841272 E+21
delta 1 -2 _9a328928E-22 2_FoOlasl1l17E-22 -2 .114188448E+02
delta 2 -8 . FA5A4699FE-Q1 8._65632764E-81 -2@.11373435E+071
delta 3 -8 ._a4228591E-a3 8._8632617F775E-832 -2.51283894E+00
delta 4 -2 ._.51917A66E -1 8. 71541 2A4F7E-@1 -8.725569976E+00
delta S -2 _ 44532 792E-22 2 _21989598E-22 -2 .2925a84494E+022
sigma-squared 2._lsss8s8742E-21 2 _ 252642302 E-22 2._ 747643 79E+21
Samma 2 _ 99999999 E+2a 2_ I3 1lcaloB8E+a20 2_ 22l1512a7E+al

Jog likelibhood functiom = 2 .28998281E+a2

LR test of the one-sided error 2. 797341AT7E+22
with number of restrictions )

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

number of iterations 52

{maximum mnumber of iterations set at : = 2= 0y ]

number of cross-sections = i S

mumber of time periods = b=

total number of observations = 58

thus there are: =2 obsns not inm the panael

163
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the Fimal mle estimates are :

coefficient standard -error t-ratio

beta e 2. 9legclalE+-aa 2. 15868 78E+00 2 _ 5735 1ae89E+21
beta 1 -2.1a228522E-a1 8. AFITISASE-@3 -9 . 21591 169E+82
baeta 2 -2 . 2a837aFolE+0a 2 .524472897E-Q1 -9 . 38821897 E+QQ1L
beta = -2 1779541 E -2 2. 14288844 E -2 -2 _ 12524882FE+21
beta 4 2.11551883E+a1 2. a436273Ia8E-971 2. 26476536 E+02
delta @ 8 .a27360285E+008 2. 2988781 2E+008 8 .1AA73a813E+a1
delta 1 -2 . 13842529 E-a1 2.1e223643E-82 -2 _ 13899859 E+22
delta 2 2.9924c421E-a1 2. 39874922 E -2l 224889442 FE+201
delta 3 2.4a38a837E-G3 2. 11763951 E-a2 8.3432591 2E+08
delta 4 -8 .3ATFTANIESAE-@1 2 .94a5594928E-61 -9 .8565625E+008
sigma-squared 2.27414385E-a1 25250332 -a2 2 _ 52157938 E+21
Samma 2. 9992999299 E+22 2.123849581E -a4 2. 72289352 E+25

log likelihood function 2.2a2Z235721E+a2

LR test of the one-sided error =
with number of restrictions [=1
[mote that this statistic has a mixed chi-sqgquare distribution]

8 .9528228E+02

mumber of iterations = 24

{maximum rnumber of iterations set at - 128 )
mumber of cross-sections = i B

mnumber of time periods = b=

total number of observations = 55

thus there are: = obsns mot in the panel

the Fimal mle estimates are =

coefficient standard-srror t-ratio

beta @ 2. 932614 cE+23 2. 15252523 E+2a 2 .ell13123cE+20
beta 1 — 2. 12841 1a8al1E -1 28 ._28292208E -3 -3 . 5141462 7E+82
beta 2 -3 . 13481111 E+-88 8. 3883697SE-81 -8 ._34712a52E+871
beta 3 2. 2ee6a3ITFIE-—a3 2. 72153185 E-83 2. 36958287 E+2a
beta A 2. 1893639 7SE+al 2.1AA3813I8SSE-a71 2. F7eaa955]1 E+a2
delta & 2. 25279022E+20 2.2199587 F7E+20 2 .11AA92c13E+21
delta 1 -2 .11148A28E-21 2 .8S213A5s2E-22 -2 . 139121 3A9E+22
delta 2 2. .e577az21sE-21 2.155425447E -2 2. 2O7SS27sE+20L
delta 3 B._.5Sal1s7132E-83 28 _92199362E-823 2 ._.5499232971 3IE+28
sigma-sqguared 8. 2967555 2E-a1 8. 7654538 E a2 2. 38814642 E+80
Samma 2.996A22F7SE+2a 2.5893a519E -2l 2. 19564355 E+82

log likelihood functiomnm 2. 258412395 E+22

LR test of the one-sided error —
with number of restrictions =
[mnote that this statistic has a mixed chi-sguare

2. 85412894 E+22

distribution]

mnumber of iterations = g B

{maximum number of iterations st at = A3
mnumbeaer of cross-sections = aa

mumbeaer of Time periocods = =

total number of obserwvations — 55

thus there are: = obsns mot inm the panel

the Fimal mle estimates are =

coefficient standard -error t-ratio

beta @ a._12846375E+G1 8. 52985899 E+08 a.22735402E+01
beta 1 —&2_11232166E-a71 2._ 12849 76E-2 -2 .87471276E+271
beta 2 -2 ._.42892451E-21 2.18223aa242E+22 -2 .22432256E+20
beta 3 a._1937A1A5E-a3 a._.287azaldzeE-az2 a.&a67498576E-91
beta 4 2._1al189854E+a71 2._ 1715997 3E+aa 8 .59381529E+a1
delta @ e.9l1o1aa4Z31E-a21 2 .98al19863E+22 2. 937a715aE -2l
delta 1 -2 .28548559E-21 2.62446172E-@2 -2 . 45717069 E+21
delta 2 2._.18951913E+2a 2 _ 495887 2E+Q0 2. 282026 73E+02
delta 3 2 _ 84944212 E -22 2_8l8l985a6E-a2 2. 1ae32aey723eE+al
delta 4 -2 _.65296128E-21 2 .52a839442E+02 -2 .127ell6aE+2e
delta 5 -8._.668497F719E -2 8 ._9117198aaE-a2 -a.72445258E+08
sigma-sqgquared 2._18174582E+20 2 ._s83ccaaabE-al 221724l a66E+a1
Samma 2 .99999999E+22 2. 7F1351523aE-22 2. 14al15l1l1cE+a3

Jog likelihood function 2. 7a393137E+al

LR test of the one-sided error 2.483899943aE+02
with number of restrictions 7

[mote that this statistic has a mixed chi-sqgquare distribution]

number of iterations 15

{maximum number of iterations set at - 1S3 )

mnumber of cross-sections i B

mnumber of Ttime periods b=

5o

total number of obserwvations

thus there are: (=]

obsns nmnot im the panel
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the Fimal mle estimates are

coeffFficient standard-error t-ratio

beta @ 2.9 8a665E+871 2. 73566l 22E+28 2 .ee2se38 7 FE+2
beta 1 -3 . 99438249 F -a2 B8 _A2388846E-823 -2 2345672383 E+82
beta 2 -2 . 28a7adlaE-21 2. 437a36l9E-21 -2.659al9l12E+2a
beta =2 -2 .924182a3E-@32 2.4844942652E-22 -2 . .19a77871E+21
beta 4 2. FF7FLE9T2E+2S 2 .595661A29E-21 2. 1282668 TF7E+Q2
delta @ 2.92486895E+871 2.61l2563583E+28 2 .693585208E+271
delta 1 -8 . 857891A7F7E-a2 2. 7382843 2E-8332 -2 .11 7A73I&IE+22
delta 2 -3 _.18328982E+28 8 _4A48139984E-271 -2 . 3887401 T7SE+S
delta 3 -2 . 3278a753E-22 2. 88819996 E-23 -2 .47832599E+21
delta 4 —2.1a33s8Z2acE+0a 2.34147345E-21 -2 .323227548l1E+271
sigma-sqgquared 2.5197A5AZE-22 2. 11=228A73E-22 2 .AS5SE290E83E+21
Samma 2. 2005386 E+88 2. 1AA7 72959 E+2a 2 .135799a7FE+a1

log likelihood function = 2._.59919955E+a22

LR test of the one-sided error = 2.1as55a455E+a3
with number of restrictions =

[mote that this statistic has a mixed chi-sguare distributiomn]

mnumber of iterations = =

{maximum rnumber of iterations set at - 1
number of cross-sections = 1a

mnumbeaer of time periods = 5

total number of obserwvations = Se

Tthus Tthere are: (=] obsns nmnot in the panel
the Fimal mle estimates are :
coefficient

standard-error t-ratio

beta @ 8. Z2sdca86GE+al 8 _ 38784575 E+28 8 _ 7354989 F E+al
beta 1 -8 .9r78aA7ea3IE-QZ2 2.18911A428E-82 -8 .89674546E+827
beta 2 2.2 F7FleagE+aa 2. ANMF2e3ITFIE-21 2. e387983335SE+21
beta 3 2. 2222747 TFE-a2Z2 2. a7ead7F73ISE-23 2. 32878579 E+21
beta 4 2.625537AaE+22 2.A3281884A9E -a71 219952936 E+a2
delta @ 2.3IB7FI95cAE+33 2 .87 752642E+22 2. 99196322 E+22
delta 1 —2.17a48631sSE-21 2.237681l66E-22 -2 .7357a3230E+21
delta 2 2.3942332E-a71 2. F2azx37a97E-—al B8 .54A726473IE+22
delta = - .1 TFADSDATAE -DZ 2192211 8A9E -2 -2 .91a2a9370 E+2a
sigma-sqgquared 2.89831a345E-a1 2.184925a7E-21 2. 4872320223 E+21
Samma 2.96835688E+22 2. 286184849 E -a71 8. 29867783 E+a2

log likelihood fumnctiomnm = 2. 26526995 E+22
LR test of the one-sided error —
with mnumber of restrictions = 5

[mnote that this statistic has a miwxed chi-sqguare

2. 28718635 E+a2

distribution]

mnumber of iterations = 1

{maxximum number of iterations set at = 1)
mnumber of cross-sections = 1

mnumber of time periods = =

total number of observations = Ser

Tthus Tthere are: =2 obsns nmnot in the panel

the Ffinmal mle estimates are -

coefficient standard-error t-ratio

beta @ 2. 34258752E+21 2. lel7oc9cZ2ZE+al 2. 334606528 E+21
beta 1 -2 .1a874137E-21 2.27906600E-22 -2 . 99264738 E+a1
beta 2 2.38491536E+00 2. 1A3A867TaE+2a 2. 2a791aa9E+a1
beta 3 2 .38685755E-22 2.52198473E-a23 2. 7411281aE+21
beta 4 2.53282ac3E+2e 2. 14992549 E+22 2. 30627141 E+21
delta @ 2. 3208377 7TE+QQ 2. 2a997389E+20 2.15279525E+a1
delta 1 -2 .1a9992821E-a1 2 .58271336E-@2 - .25725891E+a1
delta 2 2.11977468E+2E 2 .5393aa36E+a0a0 2. 22200927 2E+2a
delta 3 2.12877399E-22 2. 7227491 9E -2 2.178173c9E+2a
delta 4 -2 .l1e2as8318E+0a 2.52674955E+282 -2 .192323a21495E+2a
delta 5 -2 .16689736E-22 2.851a1856E-22 -@.19611a483E+2a
sigma-squared 2. .856l3a72E-21 2. 39assdaaE -2l 2. .21587626E+21
Samma 2. 922l1a3a7E+2e 2. 3258cd43cE+22 2. 2768523 3E+21
Jog likelihood FfFunctiom = 2. 2131 715aE+aZ2

LR test of the one-sided error = 228298944 E+22
with number of restrictiomns = 7
[mote that this statistic has a mixed chi-sguare distributiomn]

mnumber of iterations = derer

{maximum number of iterations set at : 1 EE )

number of cross-sections = 1
mnumber of time periods = =1
total number of observations = S

thus there are: 2 obsns not inm the panel
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2.99935948E+00
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mean efficiency

eff.-est.

8.47645196E+808
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2.52809734E+00

B.62618592E+28
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EFFICIEMNCY SUMMARY :

firm crste wvrste scale 31 e.e@8 8.5638 ©.941 drs
32 @.587 ©.617 ©.952 drs
1 ©.685 ©.785 @.971 dre 33 @8.628 ©.647 ©.971 drs
34 ©@.816 ©.876 ©.932 drs
2 8.771 8.814 0.947 drs 35 @.622 0.931 ©.668 drs
3 ©.756 ©.881 ©8.858 drs 36 ©.582 ©.596 ©.976 drs
5 8.735 ©.842 @.873 drs 38 @.557 ©.618 ©.912 drs
& ©.849 9.981 8.942 drs 39 @.681 ©.624 B.962 drs
7 B.768 ©.792 ©9.969 drs 48 @.516 ©B.528 ©.977 drs
8 ©.5324 ©.589 B.908 drs 41 1.eee 1.8 1.8 -
9 2.542 8.615 0.881 drs 42 ©.585 ©.5649 ©.981 drs
18 B_A54 B_Aa63 B.981 irs a3 a._496 2.559 B.876 drs
11 ©.616 ©.661 @.932 drs 44 @.437 B8.462 8.946 drs
12 ©.657 B8.716 @.917 drs 45 @.511 ©.517 ©8.987 drs
13 ©.731 ©.804 ©.998 dre 46 B@.628 B.656 B.958 drs
A7 @.744 ©B.899 ©B.828 drs
14 1.888 1.880 1.888 - 48 B.827 ©.989 ©.916 dre
15 ©.747 ©.765 8.977 drs 49 @.793 ©.955 ©.83@ drs
16 28.e06 2.877 2.691 drs S5E a.825 B.887 2.938 drs
17 e.7e7 1.88e 8.787 drs 51 @.688 ©.840 ©.818 drs
18 ©.687 B8.919 B.668 drs 52 B.658 @.780 ©.844 drs
19 ©.811 1.8 0.811 drs 53 @.997 1.888 ©.997 drs
28 ©.681 9.988 B.757 drs 54 @.788 1.8080 ©.780 drs
21 ©.723 ©.876 0.826 drs 55 1l.eee 1.eee 1.ee8 -
22 8.571 B.573 B.996 drs 56 a.938 1. 8aa 2.938 drs
23 B.737 B.867 B.858 drs 57 2.a30 2.858 8.793 drs
54 B.565 8.628 8.911 drs 58 @.662 ©.915 ©8.724 drs
55 ©.837 ©.748 ©. 861 dre 59 @.739 ©.845 ©.874 drs
26 ©.622 B.622 1.888 - e 1.ege 1.@98 1.@o0@ -
61 @.782 ©.851 ©.928 drs
27 ©.779 @.915 @8.851 drs 62 @.715 ©.954 B8.749 drs
28 ©.682 ©.752 0.803 drs 63 1.@e8 1.8 1.8 -
29 8.759% 8.982 ©8.841 drs 64 @.925 B.995 ©.929 drs
38 B8.938 8.97e @.953 drs 65 @.782 @.819 @.857 drs
66 B©.534 ©.568 ©.941 drs
a7 1. 80 1. 80 1. a0 -
5% 1. 80 1. 80 1.e0a -
59 8.641 B.666 2.961 drs
78 1.e08 1.008 1.808 -
71 @.665% @.677 ©.982 drs
72 ©.536 ©.668 ©.803 drs
73 1.e08 1.0008 1.008 -
74 ©.982 1.908 ©.982 drs
75 ©.438 ©.548 ©.811 drs
76 ©.837 ©.882 ©.949 irs
77 ©.446 ©.591 ©8.754 drs
78 2.446 B.772 2.578 drs
79 8.457 2.469 2.974 drs
28 B.625 1.80a 8.625 drs
81 ©.371 ©.435 ©.853 drs
82 ©@.375 ©.491 ©.937 drs
83 ©.558 ©.559 ©.998 drs
84 ©.556 1.888 ©.556 drs
85 ©.664 ©.789 ©.843 drs
86 ©.582 ©.860 ©.677 drs
87 ©.474 ©.8232 ©.577 drs
88 ©.518 ©.748 ©.708 drs
89 B.58 2.584 @.994 irs
=15 B.527 2.821 2.642 drs
91 8.457 8.7l B.652 drﬂ
92 ©.447 ©.458 ©.976 drs
93 ©@.519 @.592 @.876 drs
94 ©.491 ©.519 ©.946 drs
95 @.582 @.763 ©.658 drs
mean B©.674 0.774 0.877
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