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1. Introduction 

In a small developmg country lIke Nicaragua, the mam objective for a producer IS to 

produce as much output as possIble, and to produce It as effiCiently as possible Given 

the resources and the current productIon structure of NIcaragua, growth 1 e 10creased 

productIon must, at least 10 the short run, be the cruCial econonuc Issue It IS not Just a 

question of mcreased production, It IS a questIOn of mcreased and efficIent produCtIOn, 

effiCiency bemg defined as greatest possIble output produced when econOIDlzmg WIth 

resources That IS the very object of thts study, m wbtch, for the first twe, the 

development of productlve effiCiency on plant (production umt, or firm) level of all 

mdustnes m a country's entIre manufactunng sector IS analysed m depth 

There are numerous studies of the efficIency or producttVlty change of the plants of a 

smgle mdustry or semce sector for many countnes, tbts study, however, proVldes 

miormatlon on the productive effiCIency of the plants of all Nicaraguan mdustnes The 

scarCIty of thIS kInd of studies IS most certamly due to the fact that there IS a 

considerable difference between studymg one smgle sector m a country WIth ample 

aVallablhty of data, and studymg many sectors m a country WIth lumted data avallablhty 

Wbtle effiClency 15 regarded as the mstantaneous picture of the relationship between 

resources employed (mputs) and production (output) for a certain productlOn umt m 

relatIOn to a reference (or frontier) technology, the productlVlty of a productIOn umt IS 

generally defined as the relatIOnship between productlon and resources employed over 

time Different products are weighted mto a production mdex and the different factors 

. of productlon (mputs) are weighted mto a resource mdex, see e g Caves, Chnstensen 

and Dlewert (1982) 

Commonly, productlVlty IS often nusconstrued to be the relatlonshlp between output and 

one speCifiC factor of production Labour productIVlty IS a typiCal example of a popular 

measure of thiS type These types of measures may. however, be highly mlsleadmg smce 

they are partial The mam weakness of partIal productiVity measures IS that they are all 
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arbltranly chosen, whlthout reference to the specIfIc, underlymg model of the productIon 

process m questIon Consequently, they do not reflect the fact that the efficIency or 

prodUCtIVIty of all factors employed are relevant for the productIOn For mstance, the 

labour prodUCtIVIty may very well mcrease, e g through extensive mcrease m capital, such 

as newer and Improved machmery, whtle at the same time, total factor prOdUCtiVIty 

decreases 

The mam model of thIS study mcludes four mputs, labour, capital, energy and matenals, 

together WIth aggregated output An aUXlhary model mcludmg only labour and capItal 

mputs together WIth aggregated output 15 also employed Methodologically, the study IS 

based on the Data Envelopment AnalYSIS (DEA) method, In which a hull (the socalled 

frontier) IS constructed around the data. No production urut IS located outsIde thIS huil, 

the fully effiCIent uruts (the frontter uruts) make up the frontter, while the rest of the 

uruts (the less effICient uruts) are Inside the hull The dIstance from an observation to the 

hull constitutes the measure of the urut's productIve effiCiency 

In thiS study, we measure the output Increasmg effiCIency, I e the relatIOnshIp between 

the actual productIon volume (output) and the production volume that could be obtamed 

If the resources were employed m the most effiCient way pOSSible For the penod 

between 1991 and 1994, effiCiency compansons are made between the dIfferent 

productIon uruts of each mdustry as well as between export and non-export firms The 

total effiCIency of each mdustry IS also reported. 

2. Data and Model ConsideratIOns 

The data have been constructed based on mdustry statIsticS obtamed on locatIOn and 

cover the perIOd between 1991 and 1994 ( for a few productIOn UnIts, data regardmg 

1995 have been obtamed, and are mcluded m the analYSIS) The mdustry defIrution used 

IS the ISIC Rev 3 four-dIgIt level 

The malO model employed mcludes the follOWIng four Input vanables together With an 
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.:.gregated outout variable 

__ cour Average number of workers employed dunng the year 

:~Dltal Book value of capItal (m thousands of 1994 cordobas) 

3 

- ':::'ergv Value of expendItures on electncItv, fuel and lubncants (m thousands at 1994 

coraobas) 

" "1atenals Value of matenals used (m thousands of 1994 cordobas) 

• Outputs Gross value of production (m thousands of 1994 cordobas) 

Due to mIssmg observatIOns, many fIrms only report labour and capital fIgures, a second 

model specIfIcatIOn, the aUXlhary model, consIstmg of only labour, capital and output 

vanables has been employed ThIS IS to ensure that we obtam effICIency results for as 

many production UnIts as possIble 

Industnes (ISlC numbers) 1543, 2023, 2101, 2211, 2221, 2320, 2519, 2693, 2720, 2731, 

3120, 3592 and 3430 are not mcluded m the aUXll1ary model estImatIOns, and these as 

well as mdustnes 1422, 1544, 1721, 1730. 2710, 2891, 2927, 3311 and 3320 are not 

mcluded 10 the mam model estImatIons The reason IS that these mdustnes COnsIst of 

very few productIon UnIts (usually, there are only one or two observatIOns) Furthermore, 

m the case of the mam model, the mformatlon reqUIrement IS such that an addItIonal 

number of uruts must be OmItted due to lack of mformatlon 

Several of the Nicaraguan 10dustnes consIst of only a few productIOn UnIts, and there IS 

also 1Oconslstent reportmg for some of the uruts Data conSIderations make a socalled 

mtertemporal frontler approach SUItable 10 thIS case (the concept of mtertemporal 

j' etflclency estImates was fIrst defmed and labeled by Tulkens and Vanden Eeckaut 1991) 

-\,-,ummg the reference productlon set to be mvanant over time, output increasmg 

dflclency estimatIOn IS thus made 10 reference to all the data for all years of observatIOn 

For cl descnptlon of the estImation method used, the Data Envelopment AnalYSIS (DEA) 

method see AppendIX A 
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3 EmpIrical Results 

This sectlon reports the output increasing efficiency of the different production urnts of 

the Nicaraguan Industnes dunng the perIod between 1991 and 1994 For a few 

productlon uruts, data regardmg 1995 have also been obtamed and are mcluded In the 

analysIs Given the amount and combination of Inputs employed, the estImated efficIency 

values indicate how much a urnt produces as a portIOn of the output that were possible, 

If the productIon urnt In questIon had been on the efficiency frontier, I e If It had been 

fully effiCient The value of the structural measure presented for each Industry should be 

Interpreted m the same way The structural measures show the output Increasmg 

efficiency of the total Industry m question 

For Instance, as seen In Table 1 below, the efficIency value of Umt 1 In Industry 1 equals 

073 In 1991, WhICh means that thiS urnt only produces 73% of the output that would 

have been possible to produce had the umt been on the effiCiency frontier For a fully 

effiClent urnt, the estimated effiCIency equals 1 

Furthermore, It should be noted that efficIency IS measured In relatIve terms, I e the 

effiCiency of a production umt IS measured relatIve to the efficiency of all the other 

production uruts, subject to the restnctlon that all umts are on or below the effiCIency 

frontier 

It should also be noted that SInce many mdustnes COnsIst of very few productIon urnts, 

the probabJilty that lInear combinations of some production uruts will dOmInate several 

other umts IS qUIte low The resultmg efficiency measure In such cases Will therefore 

equal 1 logically, the probabilIty that hnear combmatIons of some umts Will dOmInate 

many others mcreases when the number of observatIOns Increases 

Consequently, the structural efflclencv values should be hIgher In the main model, smce 

thIS model mcludes more varIables and much fewer observations Generally, one may 

expect the structural etflclency to be higher In models that contain a greater number of 

Inputs Thl~ IS correct a~ long as the varIahles are relevant In the auxllIarv (2 Input) 

'-
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model. ineffIcIency IS hIgher than In the mam (4 mput) model To a certam extent thIS 

IS explained bv the fact that the 2 mput model does not mclude all relevant vanables A 

greater number of vanables may provIde a closer fit to the data As for the Importance 

of the number of observatIons, the fewer the observations, the fewer the lInear 

combmatlons of these whIch may build a frontIer (1 e dommate others) The greater 

number of Inputs together WIth fewer observations IS one reason why the effICIency 

values of the 4 Input model should be hIgher 

M0reover, the mdividual effICIency values are also affected by mIssmg observations which 

Imply that relevant reference (frontier) umts may no longer eXist, thus mdividual 

effiCIency values of the urnts that actually should be dommated by the now mIssmg umts 

WIll be overestimated An Illustration of thiS fact IS Umt no 635 m Industry no 79 In 

the mam model, Umt no 635 IS the only urnt observed In accordance WIth the aUXIhary 

model results, the effICiency of the umt decreases durmg year 2 (1992), but when Urnt 

no 636, that ObVIOusly dOmInates thIS urnt, IS mIssmg from the companson, Urnt 635 gets 

an effiCIency value equal to 1 (as compared to 032 In the aUXIhary model) 

All estImated effiCiency values are presented In AppendIX B A selectIOn of effiCIency 

results for certaIn mdustrles IS , however, also presented below In every case where there 

IS a relatively large number of observatlOns, the mam model should be regarded as the 

most relevant model speclficatlon When there are relatively many IDlssmg observatIons 

m the maIn model, the aUXlhary model speclficatlOn IS used to prOVIde guidance 

Throughout thiS sectlOn, the results of the mam model (when apphcable) are found In 

tables labelled ''Table 1" and the results of the aUXlhary model are presented In the 

relevant "Table 2" For mdustnes With very few observed urnts, conclUSIOns regardmg 

effICIency are often hard or impOSSIble to reach The results for these mdustnes are 

found In AppendIX B (It should be noted that m AppendIX B the production umt 

numbers are prefIXed by the numbers 2 - 5, 2 mdlcatmg year 2 (1992), 3 mdicatmg year 

3 (1993) etc Year 1 (1991) carnes no prefIX or the prefIX 1 or 11 ) 
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InaU~{r- 1 ISIC 140 'AcrIVIDADES DE SERVICIOS AGRICOLAS Y 

GAl'1ADEROS EXC 

Lun vloael Esumated etflclencv bv proaucuon umt 

C\Dort 

I 
EFFICIENCY I 

I I I j 1991 1992 1993 199~ 

I YES 073 082 

- '\f0 1 007 

, YES 1 

..J. YES 1 059 041 

105 NO 071 

100 NO 040 013 

107 NO 044 049 

lOR NO 033 

J()Q NO 019 033 046 

112 NO 071 1 1 

113 NO 011 

11-1- NO 013 033 006 

115 NO 030 042 

116 NO 033 

117 NO 052 

11~ NO 1 

120 NO 053 

121 NO 007 

1~2 NO 069 079 

12" NO 011 
, 

1--1- NO 037 019 

1 - ~O 024 035 031 -
1 ~, _ 1 ~O 1 

,,-
~o 062 033 -

-" ~o 042 023 

I_II '.0 008 

, \tJ I '.0 () 07 l) 09 

6 
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I 
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I I I 
I 

I ., r \., I Export 1991 1992 1993 1994 

'-:0 009 I 
., I 

027 I - '10 

I ., I '10 1 I 
I 

l4 I NO 068 
I 
I 

US NO 006 

041 NO 005 

-17 ~O 1 

Total Industrv 070 

Table 1 Main Model Estimated efficIency, by production umt (cont ) 

Table 1 presents the efficiency values estimated by means of the mam model, Ie the 

model Includmg four mputs and aggregated output The efficlency values of the few 

export umts appear to be relatively hIgh, although the effIcIency of Urnt No 4 IS 

decreasmg rapidly over the last two years It should, however, be noted that the above 

results are not enough to draw any conclUSion regardmg the effICIency of export and non­

export fIrms To try to obtam a more stable basIS for a companson between export and 

non-export productlOn uruts, we WIll contmue the companson of export and non-export 

firms 10 the tables below 

As mentloned above, although the mam model does prOVide the most accurate 

deo;;cnptlon of the produCtlOO process, an "aUXIlIary model" mcludmg only labour and 

capital Inputs has also been employed due to the data hmltatlons Generally, the number 

at observatlons IS larger m thIS model Throughout thiS report, Table 1 of each mdustry 

• • \\< III proVide the results of the mam model and Table 2, the correspondmg results of the 

auxI!l..lr\ model (All estimated efflclency values are also hsted m AppendIX B) 

-\lthough there are relatIvely manv observatIons avatlable for Industry 1, the results of 

the ,lU\llt.u'v model are presented In Table 2 below to Illustrate the theoretIcal diSCUSSion 

J.O()' c pertJ.ln'ng to characterIsttc differences between the model speclflCatlOnS 
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Table 2 AW{lharv Model Esumated effIcIency, by productIon urut 

Unit '10 Export Efficiency 

1991 1992 1993 1994 

1 YES 073 082 077 
.., NO,I991 = YES 016 006 017 005 .. 
3 YES 1 

4 YES 1 059 029 

5 YES 016 030 

105 NO 068 

106 NO 004 010 009 

107 NO 044 047 

108 NO 029 006 

109 NO 009 011 010 016 

110 NO OOS 

111 NO 018 

112 NO 071 1 005 

113 NO 010 

114 NO 010 014 003 

115 NO,l994= YES 027 035 1 

116 NO 033 

117 NO 003 OOS 

118 NO 007 002 

119 NO 021 1 011 

120 NO 015 

, 121 NO 006 

122 NO 038 030 

123 NO 002 

124 NO 011 006 

125 NO 011 005 006 

126 l'oO 001 010 

127 'lO 001 007 

1:8 NO 009 012 
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Umt No Export 1991 1992 1993 1994 

129 NO 002 

130 NO 004 004 

131 NO 007 019 

132 NO 010 

~133 NO 009 

134 NO 011 

135 NO 001 

136 NO 013 

l37 NO 1 

138 NO 003 

641 NO 003 

717 NO 047 

Total Industry 0 63 

Table 2 AUXlhary Model Estunated effiCIency, by productIOn umt (cont ) 

Compared to many of the other Nicaraguan mdustnes, Industry 1 mcludes relatIvely 

many observatIons on mdIVldual plants, a fact which Improves the mterpretatton and the 

comparabIlIty of the effiCIency results. With regard to mdlVldual effiCIency, we naturally 

find differences when the estImated effiCIency relates to the use of only labour and 

capItal as compared to the use of all four Inputs, I e labour, capital, matenals and 

energy For mstance, for the first two years, the effiCIency values of Urnt 112 are 

IdentIcal In both models but, there IS a marked decrease dunng 1993 when labour and 

capital are regarded as the only Inputs used When, on the other hand, the use of all four 

mputs are taken Into account, the urnt remaInS effiCient 

As expected, the values of the maIn model are generally sbghtly hIgher, and 

consequently, the structural or total mdustry effiCIency amounts to approxImately 70% 

as compared to approXimately 63% In the aUXIlIary model Smce m thiS case there IS a 

relatIvely large number of observatIOns and the mam model IS conSIdered to be the most 

accurate model of the productIon process, thIS mdicates that Industry 1 produces 70% 
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or - ~ )utout that would be possIble to produce WIth the same amount and combmatIon 

) -:: _' ~ nad tne productlon been rullv effICIent 

InausH-" 3 ISIC 1422 "EXTRACCION DE SAL" 

For ,ne mam model, there are onlv two observatIOns and no estImatlons have been 

pertormed based on thIS speclflcatlon For the auxilIarv model, the only observed 

productlon unit, U mt no 139 has been studIed dunng 1991, 1993 and 1994 The resultmg 

efflclencv measure equals 1 for all three years (see AppendlX B) ThIS Illustrates the case 

that Vt hen there are very few observatIons, the probablhty that some observatIOns Will 

dommate others IS low 

Industrv 5 ISlC 1511 "PRODUCCION, PROCESAMIENTO Y CONSERVAS DE LA 

CARNE" 

Table 1 Mam Model Estimated effiCiency, by productIOn umt 

Una "lo Export EffiCIency 

1991 1992 1993 1994 

6 YES, 1 1 078 081 
1993=NO 

7 YES, 1 1 095 1 
1991=NQ 

'! YES 1 1 1 

l) YES 1 099 090 

1~) NO 1 090 094 

1.+1 NO 080 083 
1994= YES 

1'+~ NO 1 

1'+~ '10 081 

1.+5 NO 1 0005 

TotJ.l Industrv 095 
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Generally, the efflclency of Industry 5 appears to be hIgh An mterestmg urnt IS L rut no 

145 which m 1993 IS a frontIer urnt, but In WhiCh, In 1994 the efficiency has fallen 

sharplv The marked effiCiency reductlOn between 1993 and 1994 of Urnt 145 IS also 

confIrmed m the aUXIlIary, two mput, model A probable reason for thIS vanatlon IS 

mcorrect data, but It would be most mterestmg to be able to obtain more mformatIon 

regardmg thIS urnt When effiCiency IS based on only two mputs, we generally fmd that 

the values are much lower In particular, Uruts, 6, 7 and 142 perform much better when 

the output mcreasmg effiCIency reflects the use of all four mputs 

Industry 6: ISIC 1512 "ELABORACION Y CONSERVA DE PESCADO Y 

PRODUcrOS DE PESCADO" 

In the malO model, the effiCiency values of eight of the rune observatIOns equal 1 (see 

AppendIX B), and we have a case smular to that of Industry 3, I e not enough 

observatlOns to establIsh clear donunance. The results of the aUXIbary model are 

presented 10 Table 2 below 

Table 2 AUXIliary Model estimated effiCiency, by production urnt 

UmtNo Export Effiaency 

1991 1992 1993 1994 1995 

10 YES 0.52 061 

11 YES 1 1 1 

12 YES 1 044 

146 NO 007 

147 NO, 1 027 
1994= YES 

148 NO 008 

645 YES 048 011 I 

714 YES 094 

716 YES 1 

Total IndusLry 083 
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LEGL \1BRES" 
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In "'(,,'1 models the onlv una Included IS Una no 13 The models Implv that the una's 

etT !\: c:1C\ IS increasing dunng the last years, see I\.ppendlX B 

Industrv 8 ISle 1514 "ELABORACION DE ACElTE Y GRASAS DE ORIGEN 

VEGETAL" 

As ~een 10 Tables 1 and 2 below, Information IS only avaIlable for 1991·1993 and the 

mdustrv consIsts of few productIon urnts 

Table 1 Mam Model EstImated effiCIency, by productIon urnt 

Untt No Export Efficlency 

1991 1992 1993 

14 YES,I992=NQ 1 1 

15 YES 1 084 091 

16 YES 1 098 1 

Total Industry 097 

Table 2 Awnhary Model EstImated effIcIency, by productIon urnt 

l nit "n Export EfficIency 

1991 1992 1993 

14 YES,I992=NO 1 1 1 

\'1 YES 071 069 072 

In YES 1 085 1 

TtltJ.! fndU!ltrv 088 
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Botr tables Implv that the efficIency of Umts 15 and 16 was shghtlv lower In 1992 as 

... or:J<lre..! to 1 (N 1 and 1993 (The mdustrv has been Includeo In thIS, more detalled 

ore"e'1tauon sectIon as an example of the posslbllItv of fIndmg mdlcatIons ot dommance 

In ... ecors wIth relatively few observatlons, here 8 and 9, respectlvelv ) 

Industry 9· ISle 1520 "ELABORACION DE PRODUcrOS IACfEOS" 

The mam model mcludes 9 ooservatIons, 7 of WhICh equal 1 EffIcIency values not equal 

to 1 are estimated for Urnt no 17 (088) In 1991 and for Urnt no 149 (063) In 1994 (see 

AppendIX B) The aUXlhary model mcludes 16 observations and the results are presented 

In Table 2 below The Urnts 149 and 642 are fully efficient accordmg to both models, 

and In 1992, U rnt 17 lS also found to be efficIent by both models As before, the 

effICIency of the observed export firms (Uruts 17 and 642) IS relatively high 

Table 2 AUXlhary Model Estimated efficlency, by productIOn urnt 

Urut No Export EffiCIency 

1991 1992 1993 1994 1995 

17 YES 084 1 

149 NO 1 047 

150 NO 047 

151 NO 008 

152 NO 017 013 

153 NO 1 

15-' NO 006 

642 NO, 060 061 1 1 
1995~YES 

646 NO 1 

647 NO 048 

Total Industrv 083 

j 

! 
I 
i 

f 
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Industry 10: ISIC 1531 "ELABORACION DE PRODUcrOS DE MOLINERlAS" 

The mam model tor Industry 10 mcludes 29 observatIons The structural measure 

mdicates that the total effICIency of the mdustry amounts to apprmumately 81 per cent 

There IS not suffICIent mformation to support conciuslOns regarding the effICIency of the 

mdustry's export and non-export uruts 

Table 1 Mam Model Estimated effICIency, by productlon urnt 

VOlt No Export EfficIency 

1991 1992 1993 1994 

18 YES 069 071 

19 NO, 1992= YES 079 1 1 081 

20 YES 1 1 1 

21 NO, 1992 = YES 058 028 073 

22 NO, 1991 = YES 0.38 0.22 031 065 

157 NO 1 033 

158 NO 043 045 0.56 076 

159 NO O.sS 016 

160 NO 1 1 1 

163 NO 078 

715 NO 1 

Total Industry 081 

Industry 11· ISIC 1533 "ELABORACION DE ALIMENTOS PREP ARADOS PARA 

ANIMALES" 

The mam model for Industry 11 mcludes 10 observatlons, 8 of which equal 1 These 8 

umts are also found to be effICIent accordmg to the awuhary model, see AppendIX B 

The structural measure of both models mdicate that the total efficIency of the mdustry 

... 
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1S hIgh (097 and 093) All production umts are non-export firms 

Industry 12: ISIC 1541 "ELABORACION DE PRODUcrOS DE PANADERIAS" 

The aUXIitary model pertaInIng to Industry 12 mcludes 227 observatIons, whIle the malO 

model mcludes 23 observations As can be seen m AppendIX B, many of the frontier 

urnts of the mam model are also efficIent accordmg to the aUXIhary model ThIS also 

applIes to the only export urnt, U rut no 23, which IS found to be effiCIent accordmg to 

both models (It should be noted that for 1992, the production urnt numbers of the 

aUXIlIary model are prefIXed by the number 22 ) 

Industry 13: ISIC 1542 "ElABORACION DE AZUCAR" 

Table 1 Mam Model Estimated effiClency, by productIon urut 

UmtNo Export EffiCIency 

1991 1992 1993 1994 1995 

24 YES 1 1 

25 1991,1992 = NO, 076 082 1 1 1 
1993-1995 = YES 

26 YES 1 1 094 

302- NO 1 

303 NO 094 

304 NO 1 

305 NO 1 

643 YES 1 

Total Industry 0 97 

Industry 13 mcludes 15 observations There IS not suffiCient InfOrmatIOn to support 

conclUSIOns regardlPg dIfferences between the efficIency of the mdustry's export and non-



not.!'i:.... : ISIC 1544 'EL\BORACIO'J DE \1AC-\RRO'JES FIDEOS Y 

ALCAZCAS' 
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For "";~ ;nam model, there IS only one observation and no estImatIons have been 

pemJrmed based on this specIfICatIOn The auxlhary model Includes 4 observations, see 

AppendLx B These tIgures may simply be Interpreted as the effIcIency of UnIt 308 haVIng 

decre.lsed dunng 1994 

Industry 16 ISle 1549 "ELABORACION DE OTROS PRODUcrOS 

ALIMENTACION N C P 

There are 14 observations In the mam model, 10 of whIch equal 1 The aUXIlIary model 

Includes 36 observatIons No export uruts are reported In either model 

The results of the aUXIlIary model are presented 10 Table 2 below 

ProductIon urnt no 312 IS fully effICIent during the first (1991) and the last year (1994) 

of studv accordmg to both models Umt no 318 IS also operating efficiently accordmg to 

both models Although the values of some of the other uruts m thIS case may be 

overestimated 10 the mam model (due to the small number of observatIons), It should 

be ',ept m mmd that the aUXIlIary model IS based on only two Inputs and. consequently, 

does not proVIde a complete pIcture of the production process 
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~ J.t)'e 2. Awuharv Model Estimated effIcIency. bv production umt 

- ., ( '\fa Export 

I 
EfficIency I 

1991 I 1992 I 1993 I 1994 I 
I 

310 NO 048 045 046 
I 

311 NO 020 076 017 

312 NO 1 089 073 1 

313 NO 018 

314 NO 031 f--._.- --
315 NO 047 

316 NO 1 

317 NO 037 026 015 

318 NO 1 1 1 

319 NO 026 1 

320 NO 014 1 1 

321 NO 023 

322 NO 050 

323 NO 1 1 

324 NO 1 

325 NO 012 023 

326 NO 014 063 

327 NO 1 

328 NO 050 

Total Industry 0 86 

Industry 17 ISIC 1551 "DESTILAC Y RETRIFIC Y MESCLA DE BEBIDAS 

ALCOHOLICOS" 

17 

For Indulltry 17, 10 observations are mcluded In both models, and the same umts appear 

J) trontler (I e fully effICIent) umts m both models 11us fact ImplIes that these results 

Ire '"ela t1 vp ly stabl/.! although the number of observations l~ rather ~rnall 



Table 1 \fam Model Estimated effIcIency, by productIon urut 

Unit No Export EfficiencY 

1991 1992 1993 

27 NO, 1991 = YES 054 097 064 

28 YES 1 086 1 

329 NO 090 1 060 

,30 NO 1 

Total Industry 0 90 

Industry 19: ISle 1553 "ElABORACION DE BEBIDAS MALTEADAS Y DE 

MALTA" 

18 

For both models there are too few observatlons (4) to prOVIde rellable estImates, see 

AppendIX B 

Industry 20: ISIC 1554 "ELABORACION DE BEBIDAS NO ALCOHOUCOS 

PROD DE AGUASII 

In the mam model, the efficIency estimates of all seven observatIOns equal 1 The 

aUXIlIary model mcludes 10 observatIOns Both models mdicate that Umt no 31 IS 

effICIent, see AppendIX B 

Industry 21 ISle 1600 "ELABORACION DE PRODUcrOS DE T ABACO" 

For Industry 21, 8 observatlOns are mcluded In both models, and for 1991 Uruts 32, 33 

and 336 appear as frontIer (I e fully effICIent) umts In both models, whIle the same 

apphes to U mt no 644 In 1994, see AppendlX B ThIS fact ImplIes that these results are 
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relatively stable although the number of observatIons IS small 

Industry 22. ISIC 1711 "PREP ARACION E HILA TIJRA DE FIBRAS TEXTILES, 

TEJADUR" 

There are four observatIons aVailable for Industry 22, see AppendIX B Both models do, 

however, IndIcate relatIvely low effIcIency for Umt no 35 In 1991 

Industry 23: ISle 1721 "FAB DE ART CONFECCIONADOS DE MATER 

TEXTILES" 

For the mam model, there are two observatlOns and no estImations have been performed 

based on thIS specIfication. The aUXlhary model does, however, mdlcate the presence of 

dormnatlOn, see AppendIX B 

Industry 24: ISlC 1723 !IF AB DE CUERDAS, CORDELES, BRAMANTES Y 

REDES" 

In the mam model, the only observed production urnt, Urnt no 37, has been studIed 

between 1991 and 1994 The resultmg efficIency estImates equal 1 for all years The 

aUXIlIary model mcludes SIX observatIons, see AppendIX B 

Industry 25: ISIC 1729 "FAB DE OTROS PRODUcrOS TEXTILES (N C P)" 

Except for m 1994, Umt no 38 IS the only productlOn umt observed m Industry 25, see 

AppendlX B Umt no 719, whIch IS only observed In 19940btams an efficlency value 

equal to I accordmg to both models There are SIX observatIons mcluded In the models 
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Inaustl"V 26 ISIC 1730 'FABRICACION DE TEJIDOS Y ARTICULOS DE PUNTO' 

"F - -;; malO model, there IS only one observation. and no eStImations have oeen 

per·')i;ned based on thIS specIfICatiOn An indICatiOn of dommance IS found when 

aDD mg the auxIlIary model specifIcatlon These estimations are based on fIve 

obsc'"' anons see AppendlX B 

Industrv 27 ISle 1810 'FABRICACION DE PRENDAS DE VESTIR" 

The mam model pertammg to Industry 27 mcludes 10 observatIOns whtle the aUXIlIary 

model mcludes 55 observations As can be seen m AppendlX B, two of the frontier uruts 

of the mam model (Urnt no 348 m 1991 and Urnt no 345 m 1992) are found to be 

effICient accordmg to both models Accordmg to the aUXIhary model, where only capital 

and labour mputs are taken mto account, the structural efficiency of Industry 27 IS 

approximately 60% 

Industry 29- ISIC 1911 "CURTIDO Y ABOOO DE CUERO" 

In the mam model, the effiCiency of eIght of the eleven observations equal 1 (see 

AppendIX B), I e there are not enough observations to estabhsh clear donunance 

Comequently, we also make use of the 2 mput model specIfication, and the results of the 

auxIllarv model are presented 10 Table 2 below 

the tou r export fIrms, U rnts 40, 41, 42 and 43 are all effICIent dunng 1991 This IS also 

contJrmed by the malO model estImatIOns Furthermore, Umt no 411S also estimated to 

be dfIclent bv both models m 1993, while Urnt no 43 IS effICIent m 1995 accordmg to 

both model.;; 
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• 'Joustnr 29 (cant) 

- ~""IC 2 -\u.xIiIarv Model Esumated efflCIencv, bv productlon umt 

I l nit ~o Export Efficlencv 

I 1991 1992 1993 
I 
I 40 YES 1 

·H YES 1 063 1 

42 YES 1 045 

43 YES 1 

378 NO 017 001 003 

379 NO 015 023 

380 NO 1 

381 NO 011 1 

382 NO 067 

383 NO 016 

384 NO 034 

385 NO 021 067 

386 NO 051 

387 NO 1 093 

388 NO 029 011 

389 NO 013 

390 NO 088 

391 NO 021 

392 NO 045 

682 NO 

Total Industry 083 

21 

1994 1995 

059 

044 

1 

039 

060 
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Industry 30· ISIC 1912 'FABRIC DE MALETAS, BOLSOS DE MANO Y ARTOS 

SIMlLARES' 

In the mam model, the effIcIency of the only productIon umts observed, Uruts 45 and 46 

appears to decrease dUrIng 1994 With respect to Umt no 46 the fmdmgs are confIrmed 

by the awulIarv model, whIch for Industry 30 mcludes 21 observations 

Table 2 AuxIlIarv Model Estimated effICIency, by productIOn urnt 

Urut No Export EfficIency 

1991 1992 1993 1994 

45 YES 016 059 065 

46 NO 085 1 083 

47 NO 0.32 1 

393 NO 063 0.58 

394 NO 010 060 

395 NO 033 1 

396 NO 021 013 

397 NO 1 

398 NO 067 1 

399 NO 034 

400 NO 040 

Total Industry 0 78 

Industry 31 ISIC 1920 !IF ABRICACION DE CALZADO" 

There are SIX effIcIent observatIons accordmg to the malO model WIth the exceptIon of 

U mt no 51 m 1994, the hIgh effIcIency of the correspondmg umts IS confIrmed bv the 

auxIlIary tr. J lei For Industry 31, there are no clear mdIcatlOns of potentIal effIcIency 

dIfferences between export and non-export productIOn umts 
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Industry 31 (cant ) 

Table 1 MalO Model Estimated effIcIency, by production umt 

Umt No Export EfficIency 

1991 1992 1993 1994 

48 YES 1 1 086 

49 YES 069 

50 1991 = YES, 081 065 
1992= NO 

51 NO, 1991 = YES 085 1 1 

401 NO 1 

402 NO 1 

Total Industry 0 90 

Industry 32: ISle 2010 "ACERRADO Y ACEPILLADURA DE MADERA" 

In the malO model, the estimated efficiency of rune of the ten observations equals 1, see 

AppendIX B The high efficiency of Uruts 52 and 417 In 1991lS, however, confirmed by 

the aUXlhary model As seen In Table 2 below, mformatlon was only obtamed for the 

penod 1991-1993. 

Based on Table 2, no clear mdlcatIons of efficIency differences between export and non­

f f export productIOn umts can be Identified 



, 
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Inaustn 32 (cont ) 

J. <1[: ;:: _ -\ll.\lllarv \fodel Estimated etflclencv bv productlon urut 

L'1H '",) Export EfficIency 

1991 1992 1993 

~2 NO. 1991 = YES 1 087 1 

51 YES 080 040 

54 YES 029 030 

.. H5 NO 062 

416 NO 017 028 013 

417 NO 1 041 

~18 NO 081 

419 NO 070 

420 NO 1 

421 NO 022 

422 NO 1 

423 NO 010 

Totar Industry 075 

Industl) 33: ISIC 2022 "FABRIC DE PARTES Y PIEZAS DE CARPINTERIA 

P/EDIFIC" 

24 

For Indmtrv 33, the mformatlon reqUlred by the mam model was only obtamed for 1991, 

and the dficlencv of four of the five uruts observed equals 1 (see AppendIX B) Uruts 57 

and .+2-+ J.re. however, also found to be effICIent accordmg to the auxIhary model The 

JuxlilJ.r. model mcludes 13 observations (It should be noted that most productlon uruts 

J.re oh"'erved once see AppendIX B ) 
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Inaustry 35 ISIC 2029 "FABRICACION OTROS DE PRODUcrOS DE MADERA 

CORCHO Y PAlA" 

In me mam model there are not enough observatlOns to establish clear dorrunance, and 

t'1e effIclencv of SlX of the seven observations equal 1 The aUXlilary model mcludes 12 

oDservatlons Durmg 1991, Uruts 434 and 435 are found to be effICIent accordmg to both 

models, and the same IS also true for Urnt no 435 m 1992, see AppendIX B 

Industry 37. ISle 2102 "FABRICACION DE PAPEL Y CARTON ONDULADO Y 

DE ENVASE" 

There are seven observatIons avallable for Industry 37, see AppendIX B To a great 

extent, the values of both models cOInclde 

Industry 38: ISle 2109 "F ABRICACION DE OTROS ARTICULOS DE P APEL Y 

CARTON" 

Table 2 AuxIlIary Model EstImated efficIency, by productlon umt 

VOlt No Export EffiCIency 

1991 1992 1993 1994 

59 YES 066 072 

442 NO 1 

443 NO 1 1 

-44 NO 071 066 1 065 

445 NO 060 

~ NO 007 1 

447 NO 029 027 

~ NO 019 

Tot..ll Industry 088 
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In the mam model, the efficIency of eight of the rnne observations equal 1 and 

consequentlY, we make use of the 2 mput model specIficatIon The results of the aUXIharv 

model are presented m Table 2 above Both models mdicate that the followmg 

observations are fully effIclent Urnts 442 and 443 m 1991, Urnt no 44310 1992 and Urnt 

no 444 m 1993 

Industry 40 ISIC 2212 "EDICION DE PERIODICOS, REVISTA Y PUBLICACION 

DE PERIODICOS" 

For Industry 40, the mam model mcludes eight observations (the estimated efficIency 

values of which all equal 1) and the aUXIlIary model ten Urnt no 60 IS estimated to be 

efficient m 1991 and 1992 by both models, while the same apphes to Urnt no 451 In 

1991 and to Urnt no 450 In 1992, see AppendIX B 

Industry 41: ISIC 2219 "OTRAS ACTIVIDADES DE GRA VACION" 

In the malO model for Industry 41, the estImated values of all seven observatIOns equal 

1, see AppendIX B The aUXIlIary model mcludes 24 observatIons, and the correspondmg 

estImates are presented In Table 2 below All observatIOns are non-export production 

urnts 

It should be noted that the observatIOns cover the period between 1991 and 1993 No 
, I 

data were avaIlable for 1994 
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Industry 41 (cont) 

Table 2 AUXlltary Model Estimated effIciency, by production umt 

Umt No Export Efficiency 

1991 1992 1993 

453 NO 047 

454 NO 094 059 

455 NO 023 039 0.38 

456 NO 045 0.33 

457 NO 1 

458 NO 020 026 

459 NO 1 016 

460 NO 045 1 

461 NO 040 

462 NO 1 

463 NO 1 

464 NO 1 

465 NO 043 

466 NO 047 

467 NO 0.30 

468 NO 029 

469 NO 0.39 

Total Industry 063 

Industry 44: ISle 2411 "F ABRICACION DE SUST QUIMICAS BASICAS, EXCEPTO 

ABO NOS" 

There are four observations avaIlable for Industry 44, and the only observed production 

umt, Umt no 62, has been studIed between 1991 and 1994 Both models mdIcate that 

the effIciency of Urnt no 62 was lower In 1992 than dUrIng the other years of study, see 



-\ooenOLX B 

InaUSlr.' 46 ISIC 2421 'FABRICACION DE PLAGICIDAS Y OTROS PDTOS 

QUIMICOS" 

Table 1 \1am Model Estimated effIcIency. by productIon umt 

-
unlt'lo Export EfficIency 

1991 1992 1993 1994 

63 YES 074 074 074 1 

64 YES 078 

65 YES 042 059 

471 NO 1 1 

472 NO 1 

473 NO 084 1 1 

47~ NO 1 

475 NO 1 

476 NO 070 1 

~77 NO 049 

Total Industry 087 

28 

Accordmg to the observatIOns mcluded In Table 1 above, the most efficlent production 

umts dre non-export uruts There are, however, not enough observatlOns to reach any 

dehmte concluslOns to that effect 

Industn 47 ISle 2422 "FABRICACION DE PINTURAS, BARN ICES Y PDTOS DE 

REVESTIM" 

For InduI;trv 47, there are four observatIons available. see AppendiX B 
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Industry 48: ISle 2423 "F ABRICACION DE POTDS F ARMACEUTICOS, 

SUSTANC QUIMICAS" 

Table 1 Mam Model EstImated effIcIency, by productIOn urnt 

Urnt No Export Efficiency 

1991 1992 1993 1994 

67 YES 1 059 

68 YES 1 086 

479 NO 1 1 

480 NO 099 1 

481 NO 094 1 

482 NO 087 1 0.88 

483 NO 1 082 

484 NO 1 

Total Industry 0 92 

29 

Of the eIght productlOn umts observed in Industry 48, two uruts are export firms 

Although the estImated efficiency of these equals 1 for 1991 and 1992, the number of 

observatIons IS not sufficIently large to enable us to make any COnslUSlOns regardmg 

potential efficIency differences between export and non-export firms The table Imphes 

high effiCiency for non-export as well as for export uruts 

Industry 49- ISle 2424 "F ABRICACION DE JABONES Y DETERGENTES, 

PREP ARADOS P /LIM" 

As Illustrated by Table 1 below, Urnt no 74 IS clearly a hIghly effiCIent productIon urnt 

Smce Umt no 71 dId not cease to operate, the marked effiCiency decrease IS eIther due 

to mcorrect data, or to an extremely senous dIsruptIon of the production process 



, 

Inaustn 49 (cont ) 

T...L ~ ;; \fam \-foae! EstImated etfIclenC\ bv productIOn umt 

L 111 '-.ll Export Efficlencv 

1991 1992 1993 1994 

11() 1991=NO, 1 045 
1992= YES 

~(l YES 1 

i1 NO 1992 = YES 1 008 

T2 YES 1 071 

73 YES 086 

74 NO, 1993 = YES 099 1 1 1 

485 NO 1 

-1.86 l'o.JO 1 

487 NO 1 

~ NO 035 091 092 075 

489 NO 1 1 097 

490 NO 097 

491 NO 1 

Total Industry 095 

Industry 50: ISIC 2429 "FABRICACION DE OTROS PRODUcrOS QUIMICOS 

NEP" 

30 

The m .. lln model of Industry 50 mcludes four observations. whIle the auxlhary model 

mclude.;; .;;even. see AppendlX B 
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l'1QUS[rv 51- ISIC 2511 "FABRICACION DE CUBIERTAS Y CAMARAS DE 

- ~ ~ :HO Y DE RE~O' 

. i r:e mam model, there are too few observatIOns (6) to establIsh dOffilnance. and the 

iesumng etflclency estlmates all equal 1 The aUXlhary model mcludes 11 observatIons, 

see -\ppendIX B 

Industry 53 ISIC 2520 "FABRICACION DE PRODUcrOS DE PLASTICOS" 

Industry 53 mcludes 14 observations for the mam model and 16 for the aUXIlIary model, 

see AppendIX B In 1991, Uruts 80 and 501 are frontier, 1 e efficient, uruts accordmg to 

both models In 1992, U rut no 81 IS also effiCient accordmg to both models 

Industry 54: ISIC 2610 "F ABRICACION DE VIDRIO Y PRODUcrOS DE VIDRIO" 

In the mam model, the estimations equal 1 for all five observatIons The aUXlhary model 

mcludes 12 observatIOns, see AppendIX B 

Industry 55: ISIC 2691 "F ABRICACION DE PRODUcroS DE CERAMICA NO 

REFRACfARIA P/USQ" 

For Industry 55, both models mclude four observations WhICh IS not sufficIent to establIsh 

I dommance, and all estImates equal 1, see AppendIX B 

Industry 57 ISIC 2694 FABRICACION DE CEMENTO. CAL Y YESO" 

In hoth models, the only productIon urnt mcluded IS Urnt no 84, see AppendIX B 



Industry 58: ISIC 2695 'F ABRICACION DE ARTICULOS DE HORMIGON, 

CEMENTO Y YESO" 

32 

The malO model pertaInmg to Industry 58 mcludes 18 observatIons whIle the aUXIlIary 

model 10cludes 63 observatlOns The hIgh effIciency of Umts 86 and 508 10 1991, and of 

U rut no 513 10 1992 and 1993 IS confirmed by the aUXIlIary model The aUXIliary model 

also confIrms the reduced effIcIency of U'11t 513 In 1994, see AppendIX B 

Table 1 Mam Model EstImated effIcIency, by productIOn umt 

Urut No Export EffiCIency 

1991 1992 1993 1994 

86 NO, 1992= YES 1 063 079 094 

508 NO 1 097 1 086 

509 NO 044 064 

510 NO 079 

511 NO 1 

512 NO 1 

513 NO 1 1 040 

514 NO 1 1 

Total Industry 084 

Industry 60: ISle 2699 "F ABRICACION DE OTROS PRODUcrOS MINERALES 

NO METALICOS" 

For Industry 60, both models 10clude three observatIons of Umt no 87, and aU estImates 

equal 1, see AppendIX B 
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Industry 61: ISle 2710 "INDUSTRIA BASICA DEL HIERRO Y ACERO" 

Due to the small number of observatlOns (3), no estImatIOns have been performed based 

on the mam model specificatIOn An mdlcatlOn of donunance IS found when applyIng the 

aUXlhary model, but it should be kept 10 nund that thiS specificatIOn mcludes SIX 

observatlOos, see AppendIX B 

Industry 64: ISIC 2811 "FABRICACION DE PRODUcrOS METALICOS PARA 

usa ESTRUC" 

For Industry 64, 19 observatlOns are 10cluded 10 both models In 1991, both models 

Identify Uruts 90, 91, 539 as bemg effiCient, whtle Urnt no 89 IS effiClent m 1992 Uruts 

539, 541 and 542 are frontier production uruts 10 1994 accordmg to both models HIgh 

efficlency values are found for export as well as for non-export uruts As mentioned 

above, the mam model proVldes the most accurate descnptlon of the production process, 

and the correspondmg effiClency estimates are presented m Table 1 below 

Table 1 MalO Model Estimated effiClency, by production urut 

UmtNo Export EffiCIency 

1991 1992 1991 1994 

89 YES, 1994- NO 1 1 1 

90 YES 1 1 

91 YES 1 089 070 

538 NO 0.54 091 

539 NO 1 1 1 1 

540 NO 1 

541 NO 1 1 

542 NO, 1994= YES 0.37 1 

Total Industry 093 

! , 

i 

j 
I 
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Inaustrv 65 ISIC 2891 "FORIA PRENSADO Y ESTAMPADO" 

t( ~ '1e main model there are onlv two observatIons and no estImations have been 

pe~~ormed based on thIS specIfICatIOn The aUXlitarv model lOcludes four observatIons 

ana ,Ii not enough to establIsh dommance, see AppendIX B 

Industry 66· ISIC 2893 "F ABRICACION DE ARTOS DE CUCHILLERIA, 

HERRAMIENTAS DE MANO" 

In the malO model. seven of the eIght observations equal 1 Consequently, we also make 

use of the 2 Input model specifIcauon, and the results are presented in Table 2 below 

Table 2 AUXIlIary Model EstImated effICIency, by productIon urut 

Umt No Export Effiaency 

1991 1992 1993 1994 

92 YES 076 089 

93 YES,1994=NO 1 082 1 

545 NO 039 061 038 

546 NO 040 

547 NO 1 

548 NO 027 

549 NO 070 086 057 

550 NO 1 
, 

~';;l NO 024 

Tot.ll Industry 088 

T .1hle 2 lllulitrates that hIgh effICIency values are found for export as well as for non~ 

export units The lowest values are found among non-export umts, but there IS not 

,utticlem IntormatIon available to reach anv general conclusIOns regardmg effICIency 
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J 1fferences between export and non-export fums 

maustry 67 ISIC 2899 "F ABRICACION DE OTROS PRODUcrOS ELABORADOS 

DE METAL" 

Tne estimated effIcIency of SIX of the seven observatIOns In the mam model equals 1 

~bo m thIS cru,e we w1l1 make use of the aUXlhary model, and the correspondmg results 

are presented In Table 2 

Table 2 AUXIlIary Model EstImated efficlency, by productlon umt 

Urut No Export Efficlency 

1991 1992 1993 1994 

94 YES 1 040 093 

552 NO 1 

553 NO 1 093 028 1 

554 NO 1 089 

555 NO 016 014 020 

556 NO 014 012 

557 NO 008 008 1 

558 NO 008 

Total Industry 085 

The flgures correspondmg to Urnt no 557 should be mterpreted With care There are two 

possIbllities elther the productlon process has been substantlally Improved, or thls lS 

sImply a case of Incorrect data reportmg 
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Industry 68' ISle 2919 !IF ABRICACION DE OTROS TIPOS DE MAQUINARIA DE 

usa GENERAL" 

In the mam model. the only observed productIOn umt, Umt no 95, has been studied 

between 1991 and 1994 The resultmg efficiency estimates equal 1 for all years The 

aUXlilary model mcludes the same observatIOns, see AppendlX B 

Industry 69- ISle 2921 "F ABRICACION DE MAQUINARIA AGROPECUARIA Y 

FORESTAL" 

In the mam model, the effiCiency of four of the five observations equals 1 As can be 

seen m AppendIX B, the same four observations are found to be effiCIent accordmg to 

the aUXlhary model The aUXIlIary model mcludes 10 observatIOns 

Industry 70: ISIC 2927 "F ABRICACION DE ARMAS Y MUNICIONES" 

For the mam model there are no observations avallable The aUXlhary model mcludes 

seven observatIOns, see AppendIX B 

Industry 73: ISIC 3140 "F ABRICACION DE ACUMUlADORES Y DE PILAS Y 

BATERIAS" 

, , 
In the mam model for Industry 73, SIX of the nme observatIOns equal 1 In 1994, Uruts 

98 and 100 are frontier uOlts accordmg to both models, see AppendIX B 

Industry 74 ISIC 3311 "FABRICACION DE EQUIPO MEDICO Y QUIRURGICO" 

There IS only one observation available for the mam model, and no estlmatlons have 
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been performed based on this model speclflcatlOn In the aUXllIary model, the estImated 

values of all four observations equal 1, see AppendIX B 

Industry 75- ISle 3320 "F ABRICACION DE INSTRUMENTOS DE OPTICA" 

For the maIn model, there are only two observatlOns, and no estimations have been 

performed based on thlli speclflcatIon An IndIcatiOn of donunance IS found when 

applymg the aUXlhary model speCIfIcatIOn These estimates are based on five 

observations, see AppendIX B 

Industry 78: ISIC 3610 "F ABRICACION DE MUEBLES" 

The mam model pertammg to Industry 78 mcludes 9 observauons while the auxiliary 

model mcludes 108 observatlOns For the mam model, there are no observations for 1993 

and only one observatIOn for 1994 As can be seen m Appendtx B, one of the frontier 

umts of the mam model (Umt no 102 m 1991) IS a fronuer umt m the auxiliary model 

Accordmg to the aUXlhary model, where only capital and labour mputs are taken mto 

account, the structural efficiency of Industry 78 IS approXimately 68% 

Industry 79: ISIC 3693 "F ABRICACION DE ARTICULOS DE DEPORTES" 

In the mam model, the only observed productIon umt, Umt no 635, has been studied 

. between 1991 and 1994 WIth the exceptIOn of 1992, all estimates equal 1 The aUXlbary 

model mcludes five observatIons, see AppendlX B 

Industry 80' ISIC 3699 "OTRAS INDUSTRIAS MANUFACTURERAS N C pIt 

For Industry 80, fIve observatIons are Included In the mam model and 14 In the aUXlhary 
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mOl:=' Tne esumated values of the mam model are almost Identlcal to those at the 

..J.ll.\ ~ - ."ocel see AppendLX B 

..; Concludmg Remarks 

As mentioned In the Introduction, this IS the fIrst time that the effIciency of mdlVIdual 

production umts of all mdustnes In a country's entIre manufactunng sector IS studied 

There ,He numerous studIes of effIciency and productiVity change on plant level for many 

countrIes These studIes do, however. only consIder smgle mdustnes Naturally, there IS 

a considerable dIfference between studymg one smgle sector m a country With ample 

avaIlabllltv of data, and studymg many sectors m a country With luruted data availabthty 

Data restrtctlons probably constItute the most Important reason why prevIOUS country 

studIes are of a mamly descnptive nature A recent (December 1993) report by Marlon 

Yong Ch on Costa RIca IS a typIcal example of such a study For eight different 

IndustrIes dunng the penod between 1986 and 1992, the report proVides thorough 

mformatIon on the development of productIOn, export, Import, labour force, competItIOn 

and labour productiVity In another study (July 1994), also pertammg to Costa RICa, Carl 

Bra InternatIonal a/s gIves a slIrular descnptlon of the country's small mdustry 

Though data hmltatlons naturally were present also m thIS case, there has, nevertheless, 

bee n pOlislble to obtam suffiCient mformation to proVIde a stable basiS for effiCiency 

estimates for many of the NIcaraguan production umts and mdustnes The analYSIS 

comprIses results that have been obtamed not only on mdustry level, but also on 

Indl\ Idual plant or production umt level 

An ·ntc:rc:stmg questIon IS whether there IS any sigruficant dIfference between the 

c:ttH .. lc:ncv ot export and non-export productIon umts The study Imphes that, for some 

mdu-.me" the effiCiency of the export firms appears to be higher than the effiCIency of 

the non c:xport firms There IS, however, not suffiCient InfOrmatIOn available to reach any 

uetlnIte conclUSIons to thiS effect In fact the number of export umts IS too small to allow 
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- i" testIng 

-.J llougn non-parametrlc models are much less restrIC!lve than parametrIc models (WhICh 

~oimallv reqUlre more observations to satisfy the statistical propertIes) when It comes 

o tJata reqUirements, thIS fact should not be overexplOIted It IS not possIble to obtam 

me::mmgful estimates completely regardless of the number of observatlOns. and a most 

noteworthy conciuslOn of thIS study IS the Importance of "good" data To enhance the 

knowledge of an mdustry's performance, data quahty m terms of consIstent and complete 

reportmg for every productlOn urnt, lS of crucial llnportance It must be posslble to 

contmually trace an mdlVIdual production urnt over tIme 

A natural and most mterestmg contmuatIon of thIS study would be to mcrease the 

number of observatlOns by obtaIrnng data on slm.1lar mdustnes m neighbounng countnes 

This would not only proVIde a possibilIty to obtam results for many of the Nicaraguan 

mdustnes where we now have been unable to carry out complete analyses, but It would 

also proVIde an even more solId basIS for conciuslOns and deductIons Naturally, the 

process would also automatically generate companson possIbilItIes With the other 

countrIes m questIon 
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"\ i Data Envelopment AnalysIs and Efficiency Measures 

....... ..lt~ Envelopment Analvsls IS a non-parametnc method to calculate the efficIency of 

,I:QlvlOual productIon umts The advantage of non-parametrIc methods IS that there IS no 

"eea to make any assumptions regardmg the functIonal form of the underlymg 

proQuctlon functlOn These types of assumptions Invanably affect the results In DEA, 

a convex hull IS constructed Instead of an explIcIt frontier production functlOn This hull 

constItutes the productlOn possIbIlIty set and IS solely based on the actual observatlOns 

or the dIfferent production uruts of a specifIC sector or mdustry The hull IS defined by 

areas made up by the best (most effiCient) uruts 

Farrell (1957) proVlded a methodology by WhICh techrucal effiCiency could be measured 

agamst an effiCiency frontIer, assuIIUng constant returns to scale The productIon set 

obtamed IS represented by a convex set of facets, 1 e the productIon frontIer obtamed 

IS the boundary of the free dIsposal convex hull of the data set The Farrell effiCiency 

measures were generalIZed to allow for vanable returns to scale technologIes by Forsund 

and HJalmarsson (1974, 1979 and 1987) 

The DEA method IS closely related to Farrell's ongtnal approach and should be regarded 

as an extension of that approach. It was further developed and reformulated by e g 

Banker, Charnes and Cooper (1984), Depnns, Slmar and Tulkens (1984) and by Fare, 

Grosskopf and Lovell (1985), but became best known through the works of Charnes, 

Cooper and Rhodes (1978) and Rhodes (1978) 

The DEA method rapidly gamed popularity, partIcularly 10 studies of sel'Vlce productIon 

• I and sectors charactenzed by multIple output productlon Already 10 1989 Selford 

proVIded a survey of more than 300 studies applymg DEA, the survey has SlOce been 

updated. and Selford (1994) lIsts 472 titles up to and mcludmg 1992 

Compared to Farrell's approach, DEA offers a more operatlonal framework based on 

the contnbutIons by Charnes, Cooper and Rhodes who formulated the estimation of 

ctflclency as an LP-problem, effICIency IS calculated separately and dIrectly for each 
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productIon umt m turn, whlle at the same time the location of the correspondmg hnear 

tacets 15 deterInlned ThIS study apphes Farrell type ray measures as generalIzed mto 

Input savmg and output Increasmg effIcIency measures by Forsund and HJalmarsson 

(1974, 1979 and 1987) As outlIned In the Introduction, maxInuzmg output for a gIven 

Input level seems a more reasonable objective for an mdlVIdual Nicaraguan producer 

than Inlmffilzmg mput use for a certam output level In this study, the output mcreasIng 

effICIency measure IS thus regarded as the most relevant measure of techrncal effiCIency 

INSERT FIG U REI 

FIgure 1 The Output Increasmg EffiCiency Measure 

As Illustrated by the figure, the output Increasmg effiCiency measure, usually denoted by 

E2, measures observed output relatIve to potential frontler output. The POints a, b, C and 

d represent different production umts The output mcreasmg effiCiency measure IS 

denved from the reference technology xa' a, b, c and the honzontal hne to the nght of 

c The uruts a, band C are fully effiCient frontier umts WIth Ez = 1 Urnt d, on the other 

hand, IS not effiCient WIth ~ as measured by YdO !Yd· < 1, where YdO denotes the observed 

amount of output and Yd' denotes the maxImum potentIal amount of output for umt d 

For a more detaIled descnptIOn of dIfferent Farrell type effiClency measures and therr 

applicatIon to Data Envelopment AnalYSIS, see e g HJalmarsson and Velderpass (1992) 

In thIS study, we do not place any restrIctions on the scale propertIes of the underlymg 
, 
productlon technology If the underlYIng technology IS speCIfied In a way fleXIble enough 

to allow varIable returns to scale, the resultIng DEA effiCIency measures would 

nevertheless dIsplay constant returns to scale charactenstics If the actual technology In 

fact IS characterIzed by constant returns to scale Furthermore, as mentIOned above, In 

thIS approach the effICIency of a mICro umt IS measured relatIve to the effiCIency of all 

the other mIcro umts, subject to the restrIction that all ffilcro uruts are on or below the 

frontter 
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Consequently, the adjacent LP-problem that must be solved for dIfferent productIon 

umts, e g umt d m pomt D WIth output Yd and mput Xdt to obtam the output mcreasmg 

effIcIency measure under vanable returns to scale (where Ad IS a vector contammg the 

non-negatIve weights, A dJ' WhICh deternune the reference pomt) IS 

(1) 

subject to the followmg restrIctlOns 

(1a) 

(lb) 

(lc) 

A.4j~O, j-1, t t.,N 
(ld) 

where, m IS the number of outputs, n IS the number of mputs and N the number of uruts 

RestnctlOn (1a) Impbes that the efficIency adjusted volume of output produced by umt 

• I d must be less than or equal to the output produced by the reference (frontier) umt 

whIle restnctIOn (1b) Imphes that the volume of mput used by umt d must at least 

amount to the mput volume used by the reference umt. Restnctlon (Ic) IS the conditIOn 

for van able returns to scale If this restnctlon IS offiltted~ constant returns to scale IS 

Imphed 

For the sake of completeness and clanty, It should be pomted out that the dual 
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tormul.lt1on of the above LP-problem IS also commonly occurmg Accordmg to the dual 

LP ormulanon the output efflcIencv measure equals the mverse of the optImum value 

ot ·n;! LP oroblem (1)-(5). 1 e E.. =9 1 

Q 

Mhl e - L V .1%10+ VO 
.1-1. 

• D 

• E U~.tD - l. 
ot-l 

-E U~.t1+ E 'V.1%jj+Vo ~ 0 
.t-l j-1. 

j - 1"",N 

( 1) 

(2) 

(3) 

(4) 

where N IS the number of production uruts, n IS the number of mputs ~ and m IS the 

number of outputs Yk 

Smce the optimum values of the pnmal and the dual formulatIon of an LP-problem are 

equal the formulation IS only a matter of notation and calculation 

S4mm<lry measures of effiCiency for en entIre sector or mdustry may be constructed In 
I 

"<lrJou.., \"av~ In analogy wIth Farrell, thiS study apphes an output mcreasmg structural 

etflclencv measure calculated as the output weighted average efficiency for the entire 

sector For a diSCUSSion of thiS kmd of measures, see Farrell (op cit ) 
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Figure 1 IllustratIon of the DEA Output Increasmg Efficiency Measure 
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AppendlX B mcludes all effICIency estImates, I e estImates for the mdiVIdual productlon 
uruts as well as for structural (total mdustry) effICIency 

EstImates based on the mam model as well as on the aUXIlIary model are presented 

The fIrst lme of each table should be dIsregarded (OBS= mdicates number of 
observatIOns, AINP = number of mputs, AOUT = number of outputs, and SKALA = scale 
propertles ) 

The productIOn umt numbers are preflXed by the numbers 2 - 5, 2 mdicatmg year 2 
(1992), 3 IndlcatIng year 3 (1993) etc Year 1 (1991) carnes no preftx or the preflX 1 or 
11 
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:~=~LATIONS: MAIN KODEL 

• 
OUTPUTMEASORE INDUSTRY 1 

I ~************ ********** 

I 
~BS= 55 AINP= 4 AOUT= 1 SKALA= 3 

I 1. .729064231 

105. .711239978 

I 
107. .437626030 

108. .328167009 

109. .192760274 

1 112. .705821752 

113. .109323747 

I 114. .133215255 

115. .304318627 

1 116. .333813724 

118. 1.000000000 

I 
21. .819192813 

23. 1.000000000 

24. 1.000000000 

I 2],06. .395312805 

2107. .486380864 

I 2109. .330601816 

2112. 1.000000000 

I' 2114. .325842136 

2115. .416658581 

I 
2117. .521634683 

2120. .527999565 

2121. .069423210 

I 2122. .694301069 

2123. .105958313 

I 2124. .373165034 

2125. .237048490 

I 2126. 1.000000000 

2127. 621329652 

I 
~1) 



2128. .416255409 

2129. .082653972 

2130. .071679286 

2131. • 085991157 

2641. .046343586 

32. 1.000000000 

34. .586341470 

3106. .127491818 

3109. .459000248 

3112. 1.000000000 

3114. .062668121 

3122. .790880226 

3124. .187416769 

3125. .345298324 

3128. .228744288 

3130. .092984821 

3132. .274464998 

3133. 1.000000000 

3134. .681636612 

3135. .060187902 

42. .072032538 

44. .410622673 

4118. 1.000000000 

4125. .306075814 

4127. .328479103 

4717. 1.000000000 

STRUCT.MEASURB= .70079 

OUTPUTMEASURB INDUSTRY 5 

************* ********** 

OBS= 23 AINP= 4 AOUT= 1 SKALA= 3 

6. 1.000000000 

7. 1 000000000 

2 

51 
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I 
I 
I 
I 
I 
I 
I· ' 
I 
I 
I 
I 
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8. 1.000000000 

140. 1.000000000 

26. 1.000000000 

27. 1.000000000 

28. 1.000000000 

29. 1.000000000 

2140. .902497598 

2141. .798021099 

2142. 1.000000000 

2143. .806282994 

36. .780782986 

37. e 949582854 

39. .989156622 

3145. 1.000000000 

46. .808173128 

47. 1.000000000 

48. 1.000000000 

49. .899712998 

4140. .944109604 

4141. .827463395 

4145. .005237796 

STRoeT.MEASURB= .95117 

OOTPOTHBASURB INDOSTRY 6 

••••••••••••• • ••••••••• 

OBS= 9 AINP= 4 AOOT= 1 SKALA= 3 

10. 1.000000000 

210. .939664793 

2645. 1.000000000 

3645. 1.000000000 

411. 1.000000000 

4147. 1.000000000 

4714. 1.000000000 

3 



-:.J 1 000000000 

l 000000000 

"'--·--m .iEASURE= .97508 

:~TPUTMEASURE INDUSTRY 7 

~~ •••••• **... ** ••• ***.* 

035= 3 AINP= 4 AOUT= 1 SKALA= 3 

13. .966021526 

213. 1.000000000 

413. 1.000000000 

STRUCT MEASURE= .98896 

OUTPUTMEASURE INDUSTRY 8 

*.**.*.** ••• * *.** •• * •• * 

CBS= 8 AINP= 4 AOUT= 1 

14 1.000000000 

15. 1.000000000 

16. 1.000000000 

215. .842614109 

216. .981941484 

314. 1.000000000 

315. .909792809 

31S. 1.000000000 

S~~UCT MEASURE= .96726 

OUTPUTMEASURE INDUSTRY 9 

,***.** •• **** * ••• *****. 

SKALA= 3 

4 

s> 



5 

:;lES= 9 AINP= 4 AOUT= 1 SKALA= 3 

.882610502 

• _ ~9. 1.000000000 

I _.5 o. 1.000000000 

::'7 1.000000000 

I 
2642. 1.000000000 

3542. 1.000000000 

4149. .628092334 

I 4642. 1.000000000 

5642. 1.000000000 

I STRUCT.HEASURE= .94238 

I 
I 
I 
I OUTPUTMEASORE INDUSTRY 10 

************* *********** 

I 
I 

OBS= 29 AINP= 4 AOUT= 1 SKALA= 3 

18. .693385438 

19. .790756211 

I" 20. 1 .. 000000000 

21 .. .583446859 

I 22. .378117052 

157. 1.000000000 
" 

I 158. .429275472 

218. .707966726 

I 
219. 1.000000000 
220. 1.000000000 

221. 276007912 

I 222. .224867424 

2158. 451110012 

I J )* 



2159. .552523901 

2160. 1.000000000 

319. 1.000000000 

322. .311225214 

3157. .332566852 

3158. .560295924 

3159. 155993962 

3160. 1.000000000 

3163. .783625813 

419. .812994854 

420. 1.000000000 

421. .731611642 

422. .650619110 

4158. .759555473 

4160. 1.000000000 

4715. 1.000000000 

STRoeT.MEASURE= .80731 

OOTPOTMEASURE INDOSTRY 11 

** •• **** •••• * ** •••••• * •• 

OB8= 10 AINP= 4 AOOT= 1 

165. 1.000000000 

166. 1.000000000 

167. .956984049 

168. 1.000000000 

2167. .898577854 

2168. 1.000000000 

3167. 1.000000000 

3168. 1.000000000 

4167 1. 000000000 

4168. 1.000000000 

STRUCT.MEASURE= .96962 

6 

SKALA= 3 
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OBS= 

OUTPUTKEASURE INDUSTRY 12 

************* *********** 

23 AINP= 4 AOUT= 1 SKALA= 3 

23. 1.000000000 

170. .725739955 

171. .389578854 

172. 1.000000000 

173. .595567953 

174. 1.000000000 

175. 1.000000000 

176. 1.000000000 

177. 1.000000000 

179. 1.000000000 

180. .901498952 

181. .927288360 

182. .907009252 

183. 1.000000000 

184. .8484'6083 

185. 1.000000000 

186. .776383122 

187. 1.000000000 

223. 1.000000000 

2180. 1.000000000 

323. 1.000000000 

4718. .7'6190602 

.720. 1.000000000 

STRueT.MEASURE= .97863 

OUTPUTKEASURE INDUSTRY 13 

************* *********** 

7 
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:33= 15 AINP= 4 AOUT= 1 SKALA= 3 

1.000000000 

.760880490 

1.000000000 
~ ~- 1.000000000 ---~ .... 

- ... - .943507120 --- .... 
~_:O-i 1.000000000 

: 2 1. 1.000000000 

225. .82405265" 

226. 1.000000000 

2305. 1.000000000 

325. 1.000000000 

326. .942189661 

425. 1.000000000 

4643. 1.000000000 

525. 1.000000000 

• 
STRUCT.MEASORE= .97369 

OUTPUTMEASORB INDUSTRY 16 

************* *********** 

OBS= 14 AINP= 4 AOU'l'= 1 SXALA= 3 

1310. 1.000000000 

1311. 1.000000000 

1312. 1.000000000 

1313 .640194597 

1314 1 000000000 

1315 1 000000000 

1316 1 000000000 

1317 615422371 

1318 1.000000000 

2312 891812120 

2318 1 000000000 

3312 .731874076 

~1 



~} 

I 

I 

I 
I 
I 

~j 

~ 

1312. 1.000000000 

1:13. 1.000000000 

:~~UCT.MEASORE= .93577 

OUTPUTHEASURE INDUSTRY 17 

************* *********** 

OBS= 10 AINP= 4 AOUT= 1 

127. .536319429 

128. 1.000000000 

1329. .896560094 

1330. 1.000000000 

227. .967343007 

228. .863556125 

2329. 1.000000000 

327. .639825245 

328. 1.000000000 

3329. .597726717 

STROCT.MEASURE= .90083 

OUTPUTMEASORB INDUSTRY 19 

*.**.***.* ••• ••• ** •••••• 

CBS= 4 AINP= 4 AOUT= 1 

29. 1.000000000 

229. 1.000000000 

230. 1.000000000 

330. 1.000000000 

3TRUCT MEASURE= 1.00000 

9 

SKALA= 3 

SKALA= 3 



OUTPUTMEAStTRE INDUSTRY 20 

*** ••••• **... * •••••• * ••• 

OBS= 7 AINP= " AOUT= 1 SKALA= 3 

131. 1.000000000 

1331. 1.000000000 

1333. 1.000000000 

231. 1.000000000 

2333. 1.000000000 

431. 1.000000000 

4331. 1.000000000 

STRUCT.MEASORB= .99635 

OUTPUTMEASORB INDUSTRY 21 

••••••••••••• • •••••••••• 

OBS= 8 AINP= 4 AOUT= 1 SKALA= 3 

132. 1.000000000 

133. 1.000000000 

1336. 1.000000000 

232. 1.000000000 

233. .692244701 

332. .909585392 

4644. 1.000000000 

5644. .952161212 

STRUCT.MEASORE= .89004 

OUTPUTMEAStTRE INDUSTRY 22 

10 
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************* *********** 

aBS= 4 AINP= 4 AOOT= 1 SKALA= 3 

34. 1.000000000 

35. .839438748 

235. 1.000000000 

435. 1.000000000 

STROCT.HEASURE= .96752 

I 
I OOTPOTHEASURE INDUSTRY 24 I 

J 

************* *********** 1 

I 
I 

OBS= 4 AINP= 4 AOO'!'= 1 SKALA= 3 

37. 1.000000000 

237. 1.000000000 

I 337. 1.000000000 

437. 1.000000000 

I STRUCT.KEASURB= 1.00000 

I 
14

• 

OUTPOTKBASURB IIIDUSTRY 2S 

************* ************ 

I 
, ' OBS= 6 AINP= 4 AOU'l'= 1 SKALA= 3 

I 38. .849887682 

238. 1.000000000 

I 338. 1.000000000 

438. 1.000000000 

I 
4719. 1.000000000 

538. 1.000000000 

STROCT.MEASORE= .97109 

I 
Cot() 



~UTPUTMEASURE INDUSTRY 27 

2*********** *********** 

:=3= 10 AINP= 4 AOUT= 1 

: 13 1.000000000 

344. 1.000000000 

3-tS. 639053681 

3,1,6. .81918208~ 

347. .529581936 

348. 1.000000000 

2345. 1.000000000 

2346. 1.000000000 

2349. 1.000000000 

3345. 1.000000000 

STRUCT.MEASORE= .88148 

OUTPUTMEASORE INDUSTRY 29 

*............ . ......... . 

OBS= 11 AINP= 4 AOUT= 1 

140. 1.000000000 

141. 1.000000000 

142. 1.000000000 

143. 1.000000000 

1378. 1.000000000 

1379. 1.000000000 

:4l .834471069 

34l. 1.000000000 

440. 758652000 

441 665041051 

543 1 000000000 

ST~UCT.MEASURE= 91381 

12 

SKALA= 3 

SKALA= 3 



I 
I 
I' ' 
I 
I 
I 
I 
I 

OUTPUTMEASORE INDUSTRY 30 

************* *********** 

J!3S= 6 AINP= " AOUT= 1 

45. 1.000000000 

46. 1.000000000 

245. 1.000000000 

346. 1.000000000 

445. .784640548 

446. .825418558 

STRUCT.MEASORE= .90255 

OUTPUTMEASORB INDUSTRY 31 

***.......... .* •••• * •••• 

OBS= 11 AID= 

148. 1.000000000 

149. .693783349 

150. .806761150 

151. .849490139 

1401. 1.000000000 

1402. 1.000000000 

24&. 1.000000000 

250. .647967791 

251. 1.000000000 

348. .859207202 

451. 1.000000000 

4 AOUT= 

STRUCT.KEASURE= .89992 

1 

13 

SKALA= 3 

3 



OUTPUTMEASURE INDUSTRY 32 

************* *********** 

OBS= 10 AINP= 4 AOUT= 1 

152. 1.000000000 

1415. 1.000000000 

1417. 1.000000000 

252. 1.000000000 

253. 1.000000000 

254. 1.000000000 

2417. .730042327 

2418. 1.000000000 

2419. 1.000000000 

353. 1.000000000 

STROCT.MEASURE= .97385 

OUTPUTMEASURB INDUSTRY 33 

************* *********** 

OBS= 5 AINP= 4 AOUT= 1 

55. .905827479 

56. 1.000000000 

51. 1.000000000 

424. 1.000000000 

425. 1.000000000 

STRUCT.MEASURE= .98120 

OUTPUTMEASURE INDUSTRY 35 

************* *********** 

SKALA= 3 

SKALA= 3 

OBS= 7 AINP= 4 AOUT= 1 SKALA= 3 

14 



I 
I 
I 
I 
I 
I 
I 

433. .633870428 

434. 1.000000000 

435. 1.000000000 

2433. 1.000000000 

2435. 1.000000000 

3433. 1.000000000 

3435. 1.000000000 

STRUCT.HEASURE= .95622 

OOTPOTHEASURB INDOSTRY 37 

************* *********** 

OBS= 7 AINP= 4 AOOT= 1 

158. 1.000000000 

1440. 1.000000000 

1441. 1.000000000 

2441. .367530587 

358. 1.000000000 

3441. 1.000000000 

4441. .630512491 

STRUCT.HEASURB= .94527 

OUTPUTKBASURB INDUSTRY 3. 
************* *********** 

SKALA= 3 

OBS= 9 AINP= 4 AOOT= 1 SKALA= ~ 

159. .889245454 
1442. 1.000000000 
1443. 1.000000000 
1444. 1.000000000 

1445. 1.000000000 

15 



" 

--
.., .... 

1.000000000 

1.000000000 

1.000000000 

1.000000000 

3~~UCT.MEASURE= .97708 

OUTPUTMEASURE INDUSTRY 40 

************* *********** 

OBS= 8 AINP= .. AOUT= 1 

60. 1.000000000 

450 1.000000000 

451- 1.000000000 

260. 1.000000000 

2450. 1.000000000 

2451. 1.000000000 

360. 1.000000000 

3450. 1.000000000 

STRUCT.KEASURE= .99707 

OUTPUTMEASURI INDUSTRY 41 

************* *********** 

OBS= 7 AINP= .. AOUT= 1 

453. 1.000000000 

454. 1.000000000 

455 1.000000000 

456 1.000000000 

"57 1.000000000 

458. 1.000000000 

2459 1.000000000 

ST~UCT MEASURE= .99280 

16 

SKALA= 3 

SKALA= 3 



17 

OUTPUTHEASURE INDUSTRY 44 

.* •• *.** •• *.* **.* ••• **** 

I J3S= 4 AINP= 4 AOUT= 1 SKALA= 3 

I 
62. 1.000000000 

262. .921501514 

I 
362. 1.000000000 

462. 1.000000000 

I STRUCT.MEASURE= .98274 

I OUTPUTKEASURB INDUSTRY 46 

** ••••• * ••••• *****.***** 

I 
I 

OBS= 18 AID= 4 AOUT= 1 SKALA= 3 

63. .741851063 

64. .777271682 

I 65. .419286221 

471. 1.000000000 

I 472. 1.000000000 

473. .838494459 

I 474. 1.000000000 

475. 1.000000000 

I, 476. .695529523 

263. .738440891 

265. .591865979 

I 2477. .488931390 

363. .743027871 

I 3473. 1.000000000 

463. 1.000000000 

I 4471. 1.000000000 

4473. 1.000000000 

I 
4476. 1.000000000 

STRUCT.MEASURE= .86582 

'I la~ 



OUTPUTMEASURE INDUSTRY 47 

************* *********** 

OBS= 4 AINP= 4 AOUT= 1 SKALA= 3 

66. 1.000000000 

478. 1.000000000 

266. 1.000000000 

366. 1.000000000 

STRUCT.MEASURE= .99206 

OUTPUTMEASURB INDUSTRY 48 

************* *********** 

OBS= 16 AINP= 4 AOOT= 1 

67. 1.000000000 

479. 1.000000000 

480. .991063292 

481. .937393761 

482. .869270786 

483. 1.000000000 

484. 1.000000000 

267. .588156880 

268. 1.000000000 

2480. 1.000000000 

2481. 1.000000000 

2482. 1.000000000 

2483. .821990487 

368. .863614628 

3482. .881797369 

4479. 1.000000000 

STRUCT.MEASURE= .91825 

SKALA= 3 

18 

~1 



19 

OOTPOTHEASURE INDUSTRY 49 

••••••••••••• • •••••••••• 

OBS= 24 AINP= 4 AOUT= 1 SKALA= 3 

69. 1.000000000 

70. 1.000000000 

71. 1.000000000 

72. 10000000000 

73. .855305887 

74. .994583423 - 485. 1.000000000 

486. 1.000000000 

487. 1.000000000 

488. .349076423 

489. 1.000000000 

490. .971455865 

269. .445136085 

271. .078954318 

272. .710529237 

274. 1.000000000 

2488. .908267432 

2489. .99542'698 

374. 1.000000000 

3488. .922888420 

474 .. 1.000000000 
~ , 

4488., .74'302509 

4489. .973491185 

4491. 1.000000000 

STRUCT.HEASURE= .95452 



~UTPUTMEASURE INDOSTRY 50 

~ ••• ********* *********** 

C3S= 4 AINP= .. AOUT= 1 SKALA= 3 

~::; 1. 000000000 

'75 1. 000000000 

276 .971246410 

J 76. 1.000000000 

STRUCT.MEASURE= .99332 

OUTPUTHEASURE INDUSTRY 51 

************* *********** 

OBS= 6 AINP= 4 AOOT= 1 

77. 1.000000000 

496. 1.000000000 

497. 1.000000000 

277. 1.000000000 

377. 1.000000000 

477. 1.000000000 

STROCT.MEASURE= .98992 

OOTPOTKEASURB INDUSTRY 53 

************* *********** 

SKALA= 3 

OBS= 14 AINP= .. AOUT= 1 SKALA= 3 

78 1.000000000 

79 1 000000000 

80 1 000000000 

500 1.000000000 

20 



I 
• 

, ' 

Sal. 1.000000000 

:79. .638635421 

:3l. 1.000000000 

:500. 1.000000000 

:79. 1.000000000 

3500. 1.000000000 

479. .893395479 

480. .797810606 

481. .400217770 

581. .514259275 

STRUCT.MEASURE= .90562 

OUTPUTMEASURE INDUSTRY 54 

••••••••••••• ••••••••••• 

OBS= 5 AINP= 4 AOUT= 1 SKALA= 3 

82. 1.000000000 

503. 1.000000000 

504. 1.000000000 

282. 1.000000000 

382. 1.000000000 

STRUCT.MEASURB= .99931 

OBS= 

OUTPUTMEASURB INDUSTRY 55 

•••••••••••• * ••••••••••• 

4 AINP= 4 AOOT= 1 SKALA= 3 

83. 1.000000000 

84. 1.000000000 

506. 1.000000000 

284. 1.000000000 

STRUCT MEASURE= .99483 

21 



OOTPUTHEABORE INDUSTRY 57 

************* *********** 

OBS= 4 AINP= 4 AOOT= 1 SKALA= 3 

85. 1.000000000 

285. .900173566 

385. 1.000000000 

<las. 1.000000000 

STRUCT.MEASURE= .975<17 

OUTPUTMEASURE INDUSTRY 58 

************* *********** 

OBS= 18 AINP= 4 AOUT= 1 

86. 1.000000000 

508. 1.000000000 

509. .444436123 

510. .787246753 

511. 1.000000000 

512. 1.000000000 

286. .630200790 

2508. .970621923 

2509. .640739194 

2513. 1.000000000 

2514. 1.000000000 

386. .787299385 

3508. 1.000000000 

3513. 1.000000000 

3514. 1.000000000 

486. .943832956 

4508. .863969995 

4513. .400140917 

STRUCT.MEASURE= .84378 

SKALA= 3 

22 



I 
I 
I 
I 
I 
I 
I 
I ~~ 

I 
I 
I 
I 
I 

t' 

OUTPUTHEASURE INDUSTRY 60 

************* *********** 

OBS= 3 AINP= 4 AOUT= 1 SKALA= 3 

87. 1.000000000 

287. 1.000000000 

487. 1.000000000 

STRUCT.MEASURE= 1.00000 

OUTPUTKEASURE INDUSTRY 64 

************* *********** 

OBS= 19 AINP= 4 AOUT= 1 SKALA= 3 

89. 1.000000000 

90. 1.000000000 

91. 1.000000000 

538. .535820510 

539. 1.000000000 

289. 1.000000000 

290. 1.000000000 

291. .890030908 

2538. .910179704 

2539. 1.000000000 

254a. 1.000000000 

3539_ 1.000000000 

3541. 1.000000000 

3542. .370340072 

489. 1.000000000 

491. .699905696 

4539. 1.000000000 

4541. 1.000000000 

4542. 1.000000000 

STROCT.MEASURE= .92614 

23 



OOTPUTMEASURE INDUSTRY 66 

••••••••••••• • •••••••••• 

OBS= 8 AINP= 4 AOOT= 1 SKALA= 3 

92. 1.000000000 

93. 1.000000000 

545. .722267428 

292. 1.000000000 

293. 1.000000000 

2545. 1.000000000 

3545. 1.000000000 

493. 1.000000000 

STRUCT.MEASURE= .98991 

OUTPUTMEASORB INDUSTRY 67 

*** ••• ******. * •••••• *.** 

OBS= 7 AIHP= 4 AOUT= 1 SKALA= 3 

94. 1.000000000 

552. 1.000000000 

553. 1.000000000 

554. 1.000000000 

555. 1.000000000 

2554. .979717050 

394. 1.000000000 

STRUCT.MEASURE= .99448 

24 

17 
} 



I 

I 
I 
I 
I 
I 
I 
I 
I' · 
I 
I 
I 
I 
I 

OUTPUTHEASURE INDUSTRY 68 

************. • •••• ****.* 

CBS= " AINP= 4 AOUT= 1 

95. 1.000000000 

295. 1.000000000 

395. 1.000000000 

495. 1.000000000 

BTRUCT.MEASURE= 1.00000 

OUTPUTHEASURE INDUSTRY 69 

******* ••• *** *********.* 

OBS= S AINP= 4 AOUT= 1 

96. 1.000000000 

559. 1.000000000 

296. .732264585 

396. 1.000000000 

496. 1.000000000 

STRUCT.MEASURE= .95220 

OUTPUTMEASURB INDUSTRY 73 

************* *********** 

CBS= 9 AINP= 4 AOUT= 1 

98. 1.000000000 

99. 1.000000000 

298. .911281458 

299. 1.000000000 

2100. .717289645 

2S 

SKALA= 3 

SKALA= 3 

SKALA= 3 

I\~ 



398. 1.000000000 

3100. .675283271 

498. 1.000000000 

4100. 1.000000000 

STRUCT.MEASURE= .93732 

OUTPUTMEASURE INDUSTRY 78 

************* *********** 

OBS= 9 AINP= 4 AOUT= 1 

102. 1.000000000 

574. 1.000000000 

575. 1.000000000 

576. 1.000000000 

577. 1.000000000 

2102. 1.000000000 

2574. 1.000000000 

2576. 1.000000000 

4576. .550718790 

STRUCT.MEASURE= .97600 

OUTPUTKBASURB INDUSTRY 79 

************* *********** 

SKALA= 3 

OBS= 4 AINP= 4 AOUT= 1 SKALA= 3 

635. 1.000000000 

2635. .966462660 

3635. 1.000000000 

4635. 1.000000000 

STRUCT.MEASURE= .99183 

26 



• 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I" 
I 
I 
I 
I 
I 

OUTPUTKBASURE INDUSTRY 80 

************* *********** 

OBS= 5 AINP= 4 AOUT= 1 SKALA= 3 
104. 1.000000000 

637. 1.000000000 
2104. 1.000000000 
3104. 1.000000000 
4104. .961156615 

STRUCT.MEASURE= .99110 

27 



::.:'::;!.rlTIONS : AUXILIARY MODEL 

OUTPUTMEASURE INDUSTRY 1 

.-_*********** ********** 

OBS= 75 AINP= 2 AOUT= 1 SKALA= 3 

1. .729064231 

2. 157450346 

105. .682212918 

106. .035106466 

107. .437626030 

108. .285855929 

109. .086894145 

110. .080105263 

111. .181345623 

112. .705821752 

113. .096099048 

114. .102392935 

115. .274379769 

116. .333813724 

117. .029457531 

118. .065964853 

119. .211840628 

21. .819192813 

22. .062800592 

23. 1.000000000 

24. ~.OOOOOOOOO 

2106. .100526536 

2107 .469475903 

2109 .109879427 

2112 1.000000000 

2114 .144658130 

2115 .348001025 

2117 .075570834 

2119 1.000000000 

28 



29 

~:: 0 .154538248 
...... -.. .062482589 ---- .. 
::~2. .384900600 
...... ~ ......... 
--.~. .016874069 

::'2"*. .113437269 

Z!25. .108341442 

2l26. .009484944 

2l27. .007790785 

2128. .088165224 

2129. .015102953 

2130. .042902844 

2131. .070387820 

2641. .027276396 

31. .766535897 

32. .167253780 

34. .586341470 

35. .160331641 

3106. .089160004 

3108. .060412701 

3109. .098499468 

3112. .054640674 

3114. .030572874 

3119. .105582751 

3122. .301289230 

3124. .058504321 

3125. .053264905 

3126. .098254513 

3128. .115521616 

3130. .037228778 

3132. .100666450 

3133. .087381154 

3134. .110239043 

3135. .014520031 

3136. .125267696 

3137. 1.000000000 

3138. .034681837 

42. .052045864 

l\'b 



44. .292497673 

4S. .296356787 

4109. 159055339 

4115 1.000000000 

4118. .019235739 

41250 .060779249 

4127. .071794180 

4131. .185277998 

4717. .473842533 

STRueT.MEASURE= .62679 

OUTPUTMEASURE INDUSTRY 3 

************* ********** 

OBS= 3 AINP= 2 AOUT= 1 SKALA= 3 

139. 1.000000000 

3139. 1.000000000 

4139. 1.000000000 

STRoeT.MEASURE= 1.00000 

OOTPUTMEASURE 

************* 

OBS= 24 AINP= 

6. .134718974 

7. .187214404 

8. 1.000000000 

140. .671584715 

26. .393157894 

27. .295328158 

28. .691439799 

29. .788987932 

2 

INDUSTRY 5 

••••• ***** 

AOUT= 1 SKALA= 3 

30 



• 
• 
I 
I 
I· · 
I 
I 
I 
I 
I 

31 

2140. .576339757 

2141. .453016229 

2142. .183135456 

2143. .282658498 

36. .190497344 

37. .251214284 

39. .836695569 

3144. 1.000000000 

3145. 1.000000000 

46. .230131960 

47. .326806254 

48 .. 1.000000000 

49. .741139063 

4140. .659867127 

4141. .378688995 

4145 • .001765412 

STRUOT.MEASURI= .69119 

OUTPUTHEASURB INDUSTRY 6 

************* ********** 

OBS= l' AID= 2 AOUT= 1 SOLA:: 3 

10. .518750220 

210. .605910767 
211. 1.000000000 

2146. .071142092 

2645. .476752404 

311. 1.000000000 

312. 1.000000000 

3147. 1.000000000 

3148. .082962586 

3645. .165753194 



'. 

4 1 
1 .... 1.000000000 
. ... .435468517 '-" 

_1 265074612 

- , .943721878 I _ 

716 1 000000000 

:'545 1 000000000 

STRUCT.MEASURE= .83235 

OUTPUTMEASURE INDUSTRY 7 

************* ********** 

aBS= 4 AINP= 2 AOUT= 1 SKALA= 3 

13. .724911791 

213. .463096066 

313. 1.000000000 

413. 1.000000000 

STRUCT.MEASURE= .85183 

OUTPUTMEASURB INDUSTRY 8 

************* ********** 

CBS= 9 AINP= 2 AOUT= 1 SKALA= 

14 1.000000000 

15 .707491511 

16. 1.000000000 

214. 1.000000000 

215. .693251884 

216. .845269714 

314- 1. 000000000 

315 .720606935 

3 

32 



f f 

316. 1.000000000 

3T~UCT.MEASURE= .88093 

OUTPUTMEASURE INDUSTRY 9 

••••••••••••• • ••••••••• 

OBS= 16 AID= 2 AOUT= 1 

17. .842776475 

149. 1.000000000 

150. .471539279 

217. 1.000000000 

2151. .084454522 

2642. .602427996 

3152. .169099919 

3153. 1.000000000 

3154. .056467345 

3642. .608357"23 

4149. .470389506 

4152. .134005036 

"642. 1.000000000 

46"6. 1.000000000 

46.7. .481022343 

5642'. 1.000000000 

STRUC-r. MEASURE- .82928 

OUTPUTMBASURB INDUSTRY 10 
••••••••••••• • ••••••••• * 

SKALA= 3 

OBS= 37 AID= 2 AOUT= 1 SKALA= 3 

18. .596601800 

33 



19. .687370284 

20. 1.000000000 

21. .550565754 

22. .053978591 

156. .081365712 

157. .494020482 

158. • .. 03095822 

218. .386491915 

219. 1.000000000 

220. e 958440834 

221. .256381704 

222. 

2155. 

2158. 

2159. 

2160. 

319. 

322. 

3157. 

3158. 

3159. 

3160. 

.076373239 

.051019240 

.426109058 

.229365665 

.024868889 

.327291637 

.078154036 

.030455356 

.535639735 

.072376064 

.028747401 

3161. 1.000000000 

3162. 

3163. 

3164. 

419. 

.050795471 

.034005344 

.367410646 

.286971880 

420. 1.000000000 

421. 

422. 

4157. 

4158. 

4160. 

4162. 

4715. 

.612068 .... 8 

.05872158" 

.436553212 

.73 .. 104761 

.11168600" 

.155030093 

.715991038 

4722. .130866789 

STRueT.MEASURE= .72780 

34 



35 

OUTPUTMEASURE INDUSTRY 11 

••••••••••••• •••••••••• * 

OBS= 16 AINP= 2 AOUT= 1 SOLA= 3 

165. 1.000000000 

166. .609055502 

167. .874958397 

168. 1.000000000 

I 2165. .947065483 

2166. 1.000000000 

I 2167. .717618130 

2168. 1.000000000 

I 2169. 1.000000000 

3165. .833608114 

I 
3166. 1.000000000 

3167. .971841853 

3168. 1.000000000 

I 4165. .498501516 

4167. 1.000000000 

I 4168 .. 1.000000000 

I STRUCT.MEASURE= .92083 

I ~ · OUTPtJTKEASURB INDUSTRY 12 

** ••• * •••• *** *********** 

I 
I' 

I OBS= 227 AIB= 2 AOUT= 1 SOLA= 3 

23. 1.000000000 

I 170. .257248126 
171. .288683608 

I 
172. .408277610 

173. .213451976 

174. .177590872 

I 
~~ 



36 

., .. : .352780505 - .... 
- .:;: 513542578 

166202628 
_ -3 962451363 
-0 742938854 -, -

:'30 .715105060 

181- .315137135 

182. .297081930 

183. 1.000000000 

184. .471218809 

185. 1.000000000 

186. .290462880 

187. 1.000000000 

2223. .978304795 

22180. .625630389 

22188. .222594860 

22189. .053606175 

22190. .370708972 

22193. .188813034 

22197. .076525761 

22198. .266802503 

22202. .296557482 

22204. .155060200 

22207. .465984185 

22212. .237867732 

22213. .361746953 

22216. .270637268 

22217. .193532193 

22218 .294159465 
I I 

22221 465283537 

22223 .089087783 

22224. .123179491 

22225 248288939 

22227 122052816 

22228 .112800503 

22229 790098121 

22230 279129727 ~{ 



37 

2:233. .176987690 

:::34. .589888245 

:::36. .064198137 

::.231. .102232013 

:.2210. .356766760 

22241. .374096254 

22244. .317957224 

22245. .123008570 

22246. .053075595 

22247. .209343620 

I 22248. 1.000000000 

22250. .412397219 

I 22253. 1.000000000 

22254. .452044622 

I 
22258. .209786205 

22259. .243474917 

22263. .323301236 

I 22265. .395367932 

22272. .775111240 

I 22273. .176172486 

22274. .302390973 

I 22276. .220168789 

22277. .21961596" 

I 
22278. .100871580 

323. 1.000000000 

3174. 1.000000000 

I~ 3178. .605751412 

3183. .335439026, 

I 3184. .761985497 

3188. .132921120 

I 3191. .135118793 

3192. .417624776 

I 
3194. .273079232 

3195. .202382950 

I 
3196. .279649915 

3199. .209262648 

3200. .417903472 

I 



38 

3201. .065076803 

3202. .240904017 

3203. .131675944 

3204. .174426443 

3205. .270707916 

3206. .673842048 

3208. 1.000000000 

3209. .259576312 

3210. .187895926 

3211. .311492311 

3212. .442893019 

3214. .220211972 

3215. .291176276 

3216. .360423614 

3218. .282382865 

3219. .273453955 

3220. .368665962 

3222. .161194872 

3223. .241992233 

3224. .122730851 

3225. .175492337 

3226. .226154665 

3228. .584955892 

3230. .248392565 

3231. .179084965 

3232. .233800557 

3233. .300322072 

3234. .207717738 

3235. .101855047 

3236. .135065325 

3231. .095291981 

3238. .247837902 

3239. .325241389 

3241. .278327072 

3242. .392231663 

3243. .272333445 

3244. .185468301 

~1 



39 

3245. .710369066 

3247. .126217344 

3248. .358388189 

3249. .201608233 

3250. .527383591 

3251. .226970563 

3254. .444742061 

3255. .346740496 

3256. .242616738 

3257. .190598348 

3258. .306003871 

3259. .509820151 

3260. .188780860 

3261. .164160363 

3262. .768812712 

3264. .232165092 

3266. .304103266 

3267. .231554746 

3268. .380196062 

3269. .070756436 

3270. .364488110 

3271. .269522296 

3273. .422554673 

3274. _624328919 

3275. .580590332 

3271. .370247519 

3277. .295027441 

3278. .157.'0425 

3279'. .171339504 

3280. .562838382 '< 

3281. .347792592 

3282. .236461623 

3283. .050847816 

3284. .383262677 

3285. .253042774 

3286. .349065754 

3287. .278752977 

~~ 
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:238. .327754821 

:239 .232132518 

::30 .123541267 

::9: 188750998 

3292 .168215643 

3293. .190122263 

3294 .205627907 

3295 1.000000000 

3296 .392189715 

3297. .300582965 

3298. .638421367 

3299. .642903922 

3300. .241435995 

3301. .225403898 

4174. .365364138 

4183. .455420648 

4188. .256055812 

4189. .146720254 

4193. .211471856 

4195. .211366577 

4198. .298280978 

4200. .398230160 

4203. .787439480 

4206. .520381416 

4211. .548387934 

4212. .200874022 

4213. .296846216 

4214. .227970189 

4215. .247981538 

4216. .387268762 

4219 .231749266 

4228 .460259427 

4229. .249431286 

4232 .128828307 

4233. .429567804 

4234 .114802737 

4235 366272415 

~~ 
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4244 .182434281 

4245. .673752041 

-11247 088702255 

4249. .125262969 

4250. .483603789 

4253. .242072535 

4254. .505407021 

4255. 1.000000000 

4256. 1.000000000 

4258. .288648654 

I 4262. .337175776 

4267. .371045323 

I 4269. .199169415 

4273. .602531080 

I 
4274. .492275732 

4275. .935442308 

4277. .300815027 

I 4278. .168101904 

4285. .158970314 

I 4292. .116120125 

4298. .335322953 

I 4651. .101021628 

4653. 1.000000000 

I 
4654. .629045831 

4656. .106423548 

4658. .514526305 I- 4659. .323408829 

4662. 1.000000000 

I 4664. .667070615 

4667. .777044317 

I 4671. .378850221 

4718. .663269175 

I 4720. 1.000000000 

4721. .180116719 

I 
4724. .090985280 

4725. .253063322 

STRUCT MEASURE= .79771 

I C\\) 



42 

OUTPUTMEASURE INDUSTRY 13 

************* *********** 

OBS= 15 AINP= 2 AOUT= 1 SKALA= 3 

1124. 1.000000000 

1125. .589233791 

1126. 1.000000000 

11302. 1. 000000000 

11303. .943507120 

11304. .500271751 

224. 1.000000000 

225. .582286218 

226. .395851803 

2305. .847115698 

325. .689062682 

326. .481939261 

425. .369403577 

4643. .749220959 

525. 1.000000000 

STROCT.MEASURE= .82075 

OUTPOTMEASORE INDUSTRY 15 

************* *********** 

OBS= 4 AINP= 2 AOUT= 1 SKALA= 3 

1308. 1.000000000 

2309. 1.000000000 

3308. 1 000000000 

4308. 789345706 

STRUCT.MEASURE= .96519 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OUTPUTKEASURE 

••••••••••••• 

OBS= 36 AINP= 

1310. .478903043 

1311. .198770270 

1312. 1. 000000000 

1313. .183055402 

1314. .305715703 

1315. .474333293 

1316. 1.000000000 

1317. .371747630 

1318. 1.000000000 

2310 • .453723856 

2312. .889576340 

2317. .262313773 

2318. 1.000000000 

2319. .256834212 

2320. .144884621 

2325. .118978856 

2326. .137555090 

3310. .456905483 

3311. .763287676 

3312. .727678033 

3317. .152601768 

3319. 1.000000000 

3320. 1.000000000 

3321. .233245069 

3322. .503618267 

3323. 1.000000000 

3324. 1.000000000 

3325. .233092541 

3326. .633359993 

3327. 1.000000000 

3328. .469392139 

4311. 169045550 

2 

INDUSTRY 16 

••••••••••• 

AOUT= 1 

43 

SKALA= 3 

~~ 



1312 1 000000000 

::3 1.000000000 

.::0 1 000000000 

l:23 1.000000000 

STRUCT MEASURE= .85931 

OUTPUTMEASURE INDUSTRY 17 

************* *********** 

OBS= 10 AINP= 2 AOUT= 1 

127. .536319429 

128. 1.000000000 

1329. .756193212 

1330. 1.000000000 

227 .514458462 

228. .863556125 

2329. 1.000000000 

327. .437727748 

328. 1.000000000 

3329 .593309916 

STRUCT.MEASURE= .87714 

SKALA= 

OUTPUTMEASURE INDUSTRY 19 

************* *********** 

3 

CBS= 4 AINP= 2 AOUT= 1 SKALA= 3 

129 1. 000000000 

229 1.000000000 

230 1 000000000 

330 904556696 

STRUCT MEASURE= 96117 

44 



I 
I 
I 
I 
I 
I 
I 
I~ 

I 
I 
I 
I 
I 

OUTPUTMEASURE 

••••••••••••• 

OBS= 10 AINP= 

131- 1.000000000 

1331. 1.000000000 

1333. .314870004 

231. 1.000000000 

2333. .363634762 

3332. .156728440 

3334. 1.000000000 

3335. .300022725 

431. 1.000000000 

4331. .677499069 

2 

INDUSTRY 20 

• •••••••••• 

AOUT= 1 

STRUCT.MEASURE= .91492 

OUTPUTMEASURE INDUSTRY 21 

••••••••••••• ***.******* 

OBS= 8 AINP= 2 AOUT= 1 

132. 1.000000000 

133. 1.000000000 

1336. 1.000000000 

232 .212523965 

233. .692244701 

332. .238918243 

4644 1- 000000000 

5644. .228720209 

STRUCT.MEASURE= .87300 

45 

SKALA= 3 

SKALA= 3 

t)\~ 



OUTPUTMEASURE 

•••••• * •••••• 
INDUSTRY 22 

••••••••••• 

OBS= 4 AINP= 2 AOUT= 1 SKALA= 3 

134. 1.000000000 

135. .798354635 

235 1.000000000 

435. 1.000000000 

STRUCT.MEASURE= .96263 

OUTPUTMEASURE INDUSTRY 23 

•• *********** *******.*** 

OBS= 5 AINP= 2 AOUT= 1 

136. 1.000000000 

236. .691931540 

2337. 1.000000000 

3337. .206765620 

3338. 1.000000000 

STRUCT.MEASURE= .85567 

SKALA= 

OUTPUTMEASURE INDUSTRY 24 

*****.******* ** •••••• * •• 

3 

OBS= 6 AINP= 2 AOUT= 1 SKALA= 3 

37. 1.000000000 

237. .862641332 

2339. 1.000000000 

337. .916416865 

46 



3339. 1.000000000 

437. 1.000000000 

STRUCT.MEASURE= .94756 

OUTPUTMEASURE INDUSTRY 2S 

••••••••••••• • •••••••••• 

OBS= 6 AINP= 2 AOUT= 1 SKALA= 3 

38. .827428724 

238. .938784572 

338. 1.000000000 

438. .741481505 

4719. 1.000000000 

538. 1.000000000 

STRUCT.MEASURE= .91442 

OBS= 

OUTPUTMEASURE INDUSTRY 26 

••••••••••••• • •••••••••• 

5 AINP= 2 AOUT= 1 SKALA= 3 

39. 1.000000000 

2340. .967141403 

2341. .255024585 

3342. 1.000000000 

4341. .094650206 

STRUCT.MEASURE= .98275 

47 



OUTPUTMEASURE INDUSTRY 27 

~************ *********** 

OBS= 55 AINP= 2 AOUT= 1 SKALA= 3 

343. .085327466 

344. 056416369 

345. .595834443 

346. .462992694 

347. .214052138 

348. 1.000000000 

2345. 1.000000000 

2346. .547598461 

2349. 

2350. 

2351. 

2352. 

2353. 

2354 

2355 

2356. 

2357. 

2358. 

2359. 

.458054460 

.234681350 

.241587650 

.199343803 

.069694456 

.558576565 

.180316503 

.580486487 

.216613037 

.096203875 

.283682405 

2360. 1.000000000 

2361. 

2363. 

2364 

2365. 

2366. 

2367 

.2-56312839 

.135567855 

.134754722 

.333357125 

.449007414 

.319768906 

2369. .115430458 

2370. 1.000000000 

2371 .064381944 

2372 .110500116 

2373 578162611 

3343 127991198 

48 



3345. 

3350. 

3351. 

3352. 

3353. 

3356. 

3357. 

3358. 

.929039888 

.163104964 

.282943720 

.199625376 

.033133467 

.078324224 

.129562917 

.173437072 

3359. .348394065 

3361. 1.000000000 

3362. .128853459 

3363. .254972340 

3364. 1.000000000 

3365. 

3366. 

3368. 

3370. 

3371. 

3374. 

3375. 

3376. 

3377. 

4372. 

.106442202 

.321851819 

.476236064 

.233858073 

.179258141 

.539362403 

.625921312 

.279850860 

.070130077 

.165601777 

STRUCT.MEASURE= .59677 

OUTPUTMEASURE INDUSTRY 29 

••••••••••••• • •••••••••• 

OBS= 34 AINP= 2 AOUT= 1 SKALA= 3 

40. 1.000000000 

41. 1.000000000 

42. 1.000000000 

43. 1.000000000 

49 



378. 

379. 

241. 

242. 

2378. 

2379. 

.168658222 

.153397516 

631344166 

.445498144 

.013498419 

.230587272 

2380. 1.000000000 

2381. .114709697 

2382. .673834405 

2383. .158950435 

2384. .340506140 

2385. .209616781 

2387. 1.000000000 

2388. .292071245 

2389. .129437111 

341. 1.000000000 

3378. .026566634 

3381. 1.000000000 

3385. .669464544 

3386. .510849277 

3387. 

3388. 

3390. 

3391. 

3392. 

440. 

441. 

4380. 

4682. 

.927325285 

.108574396 

.882703351 

.209415552 

.453561765 

.592644949 

.438346135 

.388064905 

.569301744 

543. 1.000000000 

STRUCT.MEASURE= .82841 

50 



OUTPUTMEASURE INDUSTRY 30 

••••••••••••• • •••••••••• 

OBS= 21 AINP= 2 AOUT= 1 

45. .163495019 

46. .849577319 

245. .590748845 

2393. .627012765 

2394. .101811974 

2395. .327113076 

2396. .205439408 

2397. 1.000000000 

2398. .670374566 

346. 1.000000000 

347. .320936144 

3393. .575455557 

3394. .599951262 

3395. 1.000000000 

3396. .133802035 

3398. 1.000000000 

3399. .338108300 

3400. .400419926 

445. .645592412 

446. .825418558 

447. 1.000000000 

STROCT.MEASURE= .77786 

OUTPUTMEASURE INDUSTRY 31 

••••••••••••• • •••••••••• 

SKALA= 3 

OBS= 31 AINP= 2 AOUT= 1 SKALA= 3 

48. 1.000000000 

49. .134528625 

51 



52 

50 679368140 

-.... .634323185 

, 01 1.000000000 

-!O2 1 000000000 

248 1.000000000 

250. .466433737 

251. 1.000000000 

2401. 257359367 

2404 320271517 

2405. .217277046 

2406. .364386288 

2407. 305003065 

2409. .149929943 

2411. .456008379 

2412. .306301824 

2413. 1.000000000 

348. .664221498 

3401. .577815647 

3403. .253915617 

3404. .039273823 

3405. .635443433 

3407. .322142094 

3408. .384670984 

3409. .257983159 

3410. 702968865 

3411. .223341300 

3412 .283139094 

3414 .407495765 

451- 692612994 

STRUCT MEASURE= .79668 



-

-

OUTPUTHEASORE INDUSTRY 32 

************* *********** 

OBS= 19 AINP= 2 AOUT= 1 SKALA= 3 

52. 1.000000000 

415. .619360816 

416. .166620706 

417. 1.000000000 

252. .871925204 

253. .797178237 

254. .288716111 

2416. .278748953 

2417. .408360981 

2418. .808942966 

2419. .695310051 

352. 1.000000000 

353. .379703891 

354. .296920327 

3416. .127358639 

3420. 1.000000000 

3421. .215000861 

3422. 1.000000000 

3423. .098521686 

STRUCT.MEASURE= .74555 

OUTPUTMEASORE INDUSTRY 33 

************* *********** 

OBS= 13 AINP= 2 AOUT= 1 SKALA= 3 

55 .604286833 

56 .516617437 

57. 1.000000000 

53 



424. 1..000000000 

425 .477435450 

2426. .558361348 

2427. .350084156 

2428. 1.000000000 

3426. 1.000000000 

3429. .301133888 

3430. 1.000000000 

3431. .974038973 

4427. .602176375 

STRUCT.MEASURE= .84588 

OUTPUTMEASURE INDUSTRY 3S 

************* *********** 

OBS= 12 AINP= 2 AOUT= 1 

433. .633870428 

434. 1.000000000 

435. 1.000000000 

2433. .601023860 

2434. .345810128 

2435. 1.000000000 

3433. .498594865 

3434. .334980205 

3435. .690464138 

3436. 1.000000000 

3437. 251272969 

3438. .300546448 

STRUCT MEASURE= 80707 

54 

SKALA= 3 



55 

OUTPUTMEASURE INDUSTRY 37 

••••••••••••• • •••••••••• 

OBS= 7 AINP= 2 AOUT= 1 SKALA= 3 

158. 1.000000000 

1440. 1.000000000 

I 
1441. 1.000000000 

2441. .276568983 

358. .799374538 

I 3441. 1.000000000 

4441. .630512491 

I 
STRUCT.MEASURE= .89322 

I 
I 

OUTPUTMEASURE INDUSTRY 38 

••••••••••••• ••••••••••• 

I 
OBS= 15 AINP= 2 AOUT= 1 SKALA= 3 

I 159. .659642327 

1442. 1.000000000 

I 1443. 1.000000000 

1444. .711146358 

I 
1445. .595893894 

259. .719794413 

I 
2443. 1.000000000 

2444. .661371324 

2446. .065108514 

I 2447. .288870323 

3444. 1. 000000000 

I 3446. 1.000000000 

3447. .268511705 

I 3448 194260''76 

\\\~ 



56 

4444. .652337013 

STRUCT MEASURE= 88433 

CUTPUTMEASURE INDUSTRY 40 

************* *********** 

CBS= 10 AINP= 2 AOUT= 1 SKALA= 3 

60. 1 000000000 

450. .484061713 

451. 1.000000000 

260. 1.000000000 

2450. 1.000000000 

2451. .761179788 

2452. 1.000000000 

360. .880690889 

3450. .777398921 

3452. 1.000000000 

STRUCT.MEASURE= .88461 

OUTPUTMEASURE INDUSTRY 41 

************* *********** 

CBS= 24 AINP= 2 AOUT= 1 SKALA= 3 

453 .466195164 

454. .937442313 

455. .233242921 

456. 451594066 

457 1 000000000 

458 198138473 

2455. 392096167 

2458. 255508341 

2459 1 000000000 



2460. 

2467. 

3454. 

3455. 

3456. 

3459. 

.448764864 

.298386410 

.589112865 

.379144227 

.332043885 

.162321571 

3460. 1.000000000 

3461. .396691090 

3462. 1.000000000 

3463. 1.000000000 

3464. 1.000000000 

3465. 

3466. 

3468. 

3469. 

.433104853 

.470586891 

.293139049 

.389713336 

STRUCT.MEASURE= .63284 

OUTPUTMEASURE INDUSTRY 44 

************* *********** 

OBS= 4 AINP= 2 AOUT= 1 SKALA= 3 

62. .983361235 

262. .697228914 

362. .751942891 

462. 1.000000000 

STROCT.MEASURE= .87514 

57 



OUTPUTMEASURE INDUSTRY 46 

************* *********** 

OBS= 19 AINP= 2 AOUT= 1 SKALA= 

63. .704863287 

64. .409825661 

65. .055705132 

471. 1.000000000 

472. 1.000000000 

473. .644195252 

474. 1.000000000 

475. 1.000000000 

476. .281696186 

263. .698637646 

265. .054583225 

2471. .238221063 

2477. .261047710 

363. .612753966 

3473. .053228979 

463. 1.000000000 

4471. .313193737 

4473. .827863111 

4476. .054604659 

STRUCT.MEASURE= .72607 

OUTPUTMEASURE INDUSTRY 47 

************* *********** 

3 

OBS= 4 AINP= 2 AOUT= 1 SKALA= 3 

66. 1.000000000 

478. 1. 000000000 

266. .431194492 

58 



59 

266. 1.000000000 

STROCT.MEASURE= .86040 

OUTPUTMEASORE INDUSTRY 48 ........ *.... . ......... . 
OBS= 17 AINP= 2 AOOT= 1 SKALA= 3 

67. 1.000000000 

479. 1.000000000 

480. .531233438 

481. .541039876 

482. .869270786 

483. 1.000000000 

484. 1.000000000 

267. .362743478 

268. .844222921 

2480. .594628786 

2481. 1.000000000 

2482. 1.000000000 

2483. .692198188 

368. .600796957 

3479. .510971879 

3482. .524201432 

4479. .562608591 

STRUCT.MEASURE= .80563 



OUTPUTMEASURE INDUSTRY 49 

",************ *********** 

OBS= 33 AINP= 2 AOUT= 1 SKALA= 3 

69. .067264501 

70. 1.000000000 

71. .428994816 

72 1.000000000 

73. .527270480 

74. .992046311 

485. 1.000000000 

486. .635914754 

487. 1. 000000000 

488. .271944500 

489. .654267698 

490. .664505270 

269. .119334510 

271. .041265828 

272. .468514583 

274. 1.000000000 

2485. .290573516 

2488. .452816632 

2489. .820147530 

2490. 1.000000000 

2493. 1.000000000 

2494 

371 

374 

3485. 

3488. 

3491. 

.846288885 

.272598755 

.892128391 

.259068584 

.724973069 

.561268840 

3492. 1.000000000 

3493 1.000000000 

474. 

4488. 

4489 

.849642478 

.402134608 

.709241827 

60 



61 

4491. .622638268 

STRUCT.KEASURE= .83699 

OUTPUTHEASURE INDUSTRY 50 

************* *********** 

OBS= 7 AINP= 2 AOUT= 1 SKALA= 3 

75. 1.000000000 

76. 1.000000000 

276. .520128152 

2495. 1.000000000 

375. 1.000000000 

I 376. .559692757 

476. .174994261 

I STRUCT.KEASURE= .81201 

I 
I OOTPOTKEASURE INDOSTRY 51 

************* *********** 

I 
I 

OBS= 11 AINP= 2 AOOT= 1 SKALA= 3 

77. .460863694 

I 
496. 1.000000000 

497. 1.000000000 

277. .467963208 

I 2496. .722871363 

2497. .670073236 

I 2498. 1.000000000 

377 1.000000000 

I 
3496. 1.000000000 

\\~ 



477. .717310162 

4496 1.000000000 

STROCT.MEASORE= .81199 

OUTPUTMEASURE INDUSTRY 53 ...... ***.... . .... * ••••• 
OBS= 16 AINP= 2 AOUT= 1 SKALA= 

78 .946098744 

79. .771767133 

BO. 1.000000000 

500. .782024702 

501. 1.000000000 

279. .224548660 

281. 1.000000000 

2500. .585009313 

379. .294900809 

3500. .617853561 

3502. .987251346 

479. .526952822 

480. .748159987 

481. .245316637 

4502. 1.000000000 

581. .452333593 

STRUCT.MEASURE= .74996 

OUTPUTKEASURE INDUSTRY 54 

••••••••••••• • ••••••• **. 

3 

OBS= 12 AINP= 2 AOUT= 1 SKALA= 3 

82 .682044127 

62 



I 
I 
I 
I 
I 
I, 

I 
I 
I 
I 
I 

503. 1.000000000 

504. .077638776 

282. .681850100 

2503. 1.000000000 

2504. .083256338 

382. .537696799 

3504. .058051223 

3505. 1.000000000 

4503. .044108951 

4504. 1.000000000 

4723. .037382659 

STRUCT.MEASURE= .69330 

OUTPUTKEASURE INDUSTRY 55 

************* *********** 

OBS= 4 AINP= 2 AOUT= 1 

83. 1.000000000 

84. 1.000000000 

506. 1.000000000 

284. 1.000000000 

STRUCT.MEASURE= .94987 

OUTPUTMEASURE INDUSTRY 57 

************* *********** 

OBS= 4 AINP= 2 AOUT= 1 

85. 1.000000000 

285. 861999663 

385 1.000000000 

63 

SKALA= 3 

SKALA= 3 

\\~ 



485 668989080 

STRUCT.MEASURE= .89940 

OUTPUTMEASURE INDUSTRY 58 

•••••••••••••••••••••••• 

OBS= 63 AINP= 2 AOUT= 1 SKALA= 3 

86 

508 

509. 

510 

511-

512 

286. 

2508. 

2509 

2512. 

1.000000000 

1.000000000 

.356453452 

.646701330 

.315580445 

.188134222 

.619892314 

.406108208 

.341281015 

.273750511 

2513. 1.000000000 

2514. .094757586 

2515. .152262789 

2517. .562466691 

2518. .113113969 

2519. .389085104 

2520 .125151443 

252l. .l19713953 

2522 .139621248 

2523 .139255157 

2524 238081768 

2525 .515894388 

2527 302265660 

2528 053185133 

386. .761605589 

3508 .903673426 

3511 346496164 

64 



65 

3512. .221295433 

3513. 1.000000000 

3514. .109592229 

3515. .288262723 

3516. .095280641 

3517. .308223086 

3518. .061259734 

3520. .046869095 

3521. .121854325 

3522. .530062160 

I 
3524. 1.000000000 

3526. .522270962 

I 
3527. .289245801 

3529. .979288818 

3530. .150738659 

I 3531. .169129182 

3532. .682347192 

I 3533. .151018568 

486. .943832956 

I 4508. .814601820 

4511. .218887256 

I 
4512. .181974387 

4513. .357964678 

4515. .188605351 

I 4516. 1.000000000 

4517. .215492341 

I' 4520. 1.000000000 

4521. .101082441 

I 4522. .351371793 

4523. .228622263 

I 
4524. .317665457 

4527. .249172460 

4532. .304104930 

I 4696. .367616642 

"698. 1.000000000 

I "726. .2 .. 9172 .. 60 

STRUCT MEASURE= .74768 

I \\~ 



OUTPUTKEASURE INDUSTRY 60 

************* *********** 

OBS= 3 AINP= 2 AOUT= 1 SKALA= 3 

87. 1.000000000 

287. 1.000000000 

487. 1.000000000 

STRUCT.MEASURE= .95936 

OUTPUTMEASURE INDUSTRY 61 

************* *********** 

aBS= 6 AINP= 2 AOUT= 1 SKALA= 3 

88. .786060682 

534. 1.000000000 

288. 1.000000000 

2534. 1.000000000 

3534. .862904825 

4534. 1.000000000 

STRUCT.MEASURE= .90238 

OUTPUTKEASURE INDUSTRY 64 

************* *********** 

OBS= 19 AINP= 2 AOUT= 1 SKALA= 3 

89 .440538951 

90 1.000000000 

66 

/ 
,,~ 

I 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

91. 1.000000000 

538. .385722855 

539. 1.000000000 

289. 1.000000000 

290. .717460674 

291. 

2538. 

2539. 

2540. 

3539. 

3541. 

3542. 

489. 

.592723145 

.539735926 

.046042545 

.074806425 

.791592785 

.684208561 

.176030043 

.522874485 

491. .596411100 

4539. 1.000000000 

4541. 1.000000000 

4542. 1.000000000 

STRUCT.MEASURE= .81954 

OUTPUTMEASURE INDUSTRY 65 

************* *********** 

CBS= 4 AINP= 2 AOUT= 1 

543. 1.000000000 

2544. 1.000000000 

3543. 1.000000000 

4544. 1.000000000 

STRUCT.MEASURE= .99055 

67 

SKALA= 3 



OUTPUTMEASURE INDUSTRY 66 

~.*********** *********** 

OBB= 17 AINP= 2 AOUT= 1 

92. .762202121 

93. 1.000000000 

545 .385549350 

292. .887298647 

293. .821149831 

2545. .609727100 

2546. .403468773 

2547. 1.000000000 

2548. .272946657 

2549 .701265607 

3545. .380083760 

3547. 1.000000000 

3549. .862266781 

3550. 1.000000000 

3551. .240483896 

493. 1.000000000 

4549. .574181696 

STRUCT.MEASURE= .88309 

OUTPUTHEASURE INDUSTRY 67 

************* *********** 

SKALA= 3 

OBS= 19 AINP= 2 AOUT= 1 SKALA= 3 

94 1 000000000 

552 1.000000000 

553 1.000000000 

554. 1 000000000 

SS5 163303282 

68 

• 



294 

2553. 

2554. 

2556. 

2557. 

394. 

3553. 

3555. 

3556. 

3557. 

3558. 

.403242563 

.926047878 

892320921 

.138633870 

.075305562 

.934799717 

.275337745 

.141022213 

.119409522 

.082418101 

.077352988 

4553. 1.000000000 

4555. .200412847 

4557. 1.000000000 

STRUCT.MEASURE= .84625 

OUTPUTMEASURE INDUSTRY 68 

************* *********** 

OBS= 4 AINP= 2 AOUT= 1 SKALA= 3 

95. 1.000000000 

295. 1.000000000 

395. 1.000000000 

495. .945534263 

STRUCT.MEASURE= .97335 

69 



OUTPUTMEASURE INDUSTRY 69 

************* *********** 

OBS= 10 AINP= 2 AOUT= 1 

96. 1.000000000 

559. 1.000000000 

296. .732264585 

2559. .621125637 

2560. 1.000000000 

396. 1.000000000 

3559. .652386769 

3560. .276486668 

496. 1.000000000 

4560. 1.000000000 

STRUCT.MEASURE= .93980 

aUTPUTMEASURE INDUSTRY 70 

************* *********** 

aBS= 7 AINP= 2 AOUT= 1 

2561. 1.000000000 

2562. .915629713 

3562. .189332787 
I 

3563. 1.000000000 

3564. .464993992 

4562. 1.000000000 

4563. 1.000000000 

STRUCT.MEASORE= .92575 

70 

SKALA= 3 

SKALA= 3 



I 
I 
I' 
I 
I 
I 
I 
I 

OUTPUTMEASURE INDUSTRY 73 

************* *********** 

aBS= 11 AINP= 2 AOUT= 1 

98. .891160003 

99. .892839136 

298. .837231990 

299. .682448928 

2100. .582087551 

2565. 1.000000000 

398. .941659582 

3100. .626983743 

3566. 1.000000000 

498. 1.000000000 

4100. 1.000000000 

STRUCT.MEASURE= .86449 

OUTPUTMEASURE INDUSTRY 74 

** •• ** •• ** ••• •• *.***.*** 

OBS= 4 AINP= 2 AOUT= 1 

2567. 1.000000000 

2568. 1.000000000 

3568. 1.000000000 

4568. 1.000000000 

STRUCT.MEASURE= .95972 

71 

SKALA= 3 

SKALA= 3 

\}~ 



OUTPUTHEASURE INDUSTRY 75 

***** •• ****** *********** 

OBS= 5 AINP= 2 AOUT= 1 SKALA= 3 

569. 1 000000000 

570 

2571. 

3571. 

3572 

1.000000000 

.2822 .... 612 

.5 .. 5119960 

1.000000000 

STRUCT.HEASURE= 8581 .. 

OUTPUTHEASURE INDUSTRY 78 

***.......... . ....•.... * 

OBS= 108 AINP= 2 AOUT= 1 SKALA= 3 

102. 1.000000000 

57... .639692140 

575. .158241145 

576. 

577. 

2102. 

2103. 

257 ... 

2576. 

2578. 

2579. 

2580 

2581. 

2582. 

2583 

2584 

2585 

2586. 

.210696290 

.482266666 

.847092391 

.119700683 

.756643811 

.508500257 

.064164278 

152039088 

.069438035 

224190139 

.058899587 

123951469 

.490074439 

.075558877 

.162641728 

72 



73 

2587. .429131725 

2588. .089641827 

2591. .233414138 

2592. .301193538 

2593. .207713269 

:94. .457722782 

2595. .150022238 

2596. .086092236 

2597. .202432919 

2598. .159567734 

2599. 1.000000000 

2600. .131342596 

2601. .629916236 

2602. .153375724 

2603. .460173279 

I 2604. .180122015 

2605. .310791953 

I 2607. .292674642 

2608. .123697690 

I 2609. .085190804 

2610. .231185786 

I 
2611. .171825590 

2614. .472889159 

I 
2615. .370757497 

3103. .224299874 

3585. .156151091 

I~ 3587. .140746619 

3588. .168740655 

I 3589. .078910596 

3590. .090400926 

I 3591. .347693948 

3592. .211165448 

I 
3594. .331150350 

3598. .299804845 

3600. 223592820 

I 3601. 617283111 

3602. .394861960 

I 1;V 
\ 



3603. 

3605. 

3606. 

3609. 

3611. 

3612. 

3613. 

3614. 

3616. 

3611. 

.197667424 

309397183 

.435566801 

.319122985 

064498740 

.519727166 

.285335073 

.088531597 

.140761310 

.128814812 

3618. 1.000000000 

3619. 1.000000000 

3620. .109886298 

3621. 

3622. 

3623. 

3624. 

3625. 

3626. 

3627. 

3628. 

3629. 

3630. 

3631. 

3632. 

3633. 

3634. 

4576. 

4578. 

4580. 

.187910198 

.334964050 

.780448556 

.168298369 

.178309378 

.516458676 

.232500900 

.141116907 

.111518745 

.250989961 

.113923940 

.135905907 

.120913198 

.330615111 

.174573579 

.547533093 

.257601007 

4585. 1.000000000 

4587. .080450061 

4588. 1.000000000 

4591. 

4598. 

4600. 

4601. 

.108474072 

.188421200 

.241920954 

623731699 

74 

I 



• 
I 
I 
I 
I 
I 
I 
I· 
I 
I 
I 
I 
I 

4605. .153539893 

4606. .418351702 

4610. .267200567 

4612. .125675052 

4617. 1.000000000 

4618. .374433567 

4620. .231153976 

4621. .145372397 

4623. .059552071 

4625. .333224960 

4628. .093194758 

4630. .225045467 

4632. .096089237 

4703. .352804435 

4705. .089761096 

4707. 1.000000000 

STRoeT.MEASURE= .67645 

OOTPOTMEASURE INDOSTRY 79 

••••••••••••• • •••••••••• 

OBS= 5 AINP= 2 AOOT= 1 

635. 1.000000000 

2635. .722277359 

2636. 1.000000000 

3635. .316292362 

4635. 1.000000000 

STRueT.MEASURE= .83826 

75 

SKALA= 3 



OUTPUTMEASURE INDUSTRY 80 

************* *********** 

OBS= 14 AINP= 2 AOUT= 1 

104. 1.000000000 

637 1.000000000 

2104. 1.00000000u 

2637. .748448369 

2638. .272233088 

2639. .930918429 

3104. .954919969 

3637 .258847709 

3638. .246648123 

3639. 1.000000000 

4104. .928285058 

4638. 1.000000000 

4639. 1.000000000 

4713. .839945393 

STRUCT.MEASURE= .95541 

76 

SKALA= 3 

I 
I 
I 
I 
I 
I 

11-'si 
I 


