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ANALYSTS CF CCEFFICTENTS FREM TNPUT - OUTPUT TABLES

J. Aim of the atudy

Tnput coefficients as wsll as other coefficients calculsted from an input-out-
put table differ between countries and change in time. Both types of differences
were in the past investigated in numeroue studies.
The aim of this study ie to find eome factors which influence the intercountry
variability of input coefficienta in a eet of comparable input- output tebles
clessified by the 8 sectors of the SIMV model. Tt ie further assumed, that
the 8 sector tables are rssult of sggregation of a set of more detailed ard
also standardized tables, classified by 24 industries.
The intercountry differences between the input coefficienta in the 8 sector
tsbles can be than explained by the following diffsrencee among the countriea:
a) Differences in the economic level, population number and populetion dsnsity.
b) Differences in the economic structure at the 24 industry level,which

may depend on the three sbovs mentioned factors se well as on the endowment

with certein natural rssources.

2. Genersl framework of the anelysis of coefficients from input— output tables

Thke enslysis will be carried out for the following two asts of comparasble input-

out tables for a number of countries:

8)"UNTDO" input- output tables classified by 24 industries
b)"STMV" input- output tables claseified by B sectors.
The defitions of the"SIMV" sectors snd "UNIDO" industries can be found in Table 1.

Following notetion will be introduced:

i,d = the STMV sectors ( i,J= 1,2,.......8)

®,n = the UNIDO industries( m,n= 1,2......24)

'tj = input coefficients of ths S™MV teble

b.n = 1input coefficisnts of the UNIDO table

avd = velue edded ( input) coefficient of the STMV table

bym = value edded ( input) coefficient of the UNTDO table

ttd = technologicsl coefficient of the STMV table

xd.xm = groes output velue in the STMV end UNIDO tebles respectively
VJ'Vm = @groes valus added in the STMV end UNTDC tables res-~actively
B8, = skares of groas value edded of the UNIDC industry m or n respec-

tively in the gross vslue added of the STMV sector 1 or 3 res-
pectively
Explanatory verisblss:

N = gross domestic product per capita in country k

Py = number of population in country k




Table 1. -2 -

The Clessificetion Key between the SIMV Sectore, UNIDO Stenderdized Tables Tpdustries and the
1968 Internetionsl Stendard Industrisl Cleesificetion of All Economic Activities (181C),

SIMV Sectors UNTDO Industries 1968 ISIC
[1. Agriculture 1. Agriculture Div. 1. Agriculture etc.
2. Agri- Food Proceesing 2. Food Products 311/2 Food Manufscturing

313 Beverage Industries
37  Tobacco Menufectures

3. Energy 3. Coal Mining 210 Cosl Mining

4. Petroleum and Gas 220 Crude Petroleum and Nst, Ges

5. Petroleum and Cosl Prod. 353 Petroleum Refineriee

3%4 _ Producte of Petroleus and Cog
6. Electricity,Gee end Weter 410 Electricity, Gae end Steem
420 Water Works snd Supply

LA. Basic Producte 7. Metsl Ore Mining 230 letsl Ore Mining

8. Other Mining 290 Other Mining

9. Peper snd Paper Products 341 Paper and Psper Products

HO: Chemicele 351  Induetrial Chemicels
352 Other Chemicel Products

! 11. Non- Metslic Min. Products |61 Pottery, China, etc.
362 Glesss end Glees Products
369 Other Yon- Metsllic Min. Prod.
-
1

12. Metals 371 Iron and Steel
372 Non- Ferroue Metels

5. Light Industry 13, Textiles 321  Menufacture of Textilee

14, Wearing Appsrel 322 Wearing Apperel
323 Leather and Lesther Products
324 Footwear

15. Wood froducts 331 Menufacture of Wood Producta
332 Furniture and Fixtures

16. Printing and Publishing 342 Printing and Publishing

17. Plastic and Rubber Prod. 355 Rubber Products
356 Pleatic froducte
390 Other Induetriee

8. Metel Froducts 381  Metel Products
#. Equipeent Goods 19, Machinery 382 Mechinery
Industry 3835 Electricel Machinsry
385 Profeeeionel end Scientific
20. Treneport Equipment 384 Tremeport Equipwment
7. Construction 21, Construction Div.5, Conatruction .
. Services 22. Trade Div. 6. Wholesala and Reteil Trada

23. Traneport & Communicetion |Div. 7. Tremsport and Communicetinn

t 24, Other Bervicas Div. 8, Financing,Reel Estete eto.
! Div. 9. Community and Privata Serv.




T P U,

dk = population density in country k

L = share of exports by industry m in total exports of country k

Two bssic hypotheses,complemented by a few aub- hypotheats, will bs testsd.

The two basic hypotheses sre as follows:

T. The intercountry differences in the vslues of input- coefficients of
the STMV tablea are cauasd by differences in economic level( messured
by per capita GDF), size ( measured by number of pupulstion) or popu=-
lation density among the countries of tha sample.

I7.The intercountry differences in the vslues of input coefficients of the
STMV tablee are csused by the different weighte of the UNIDO induatries
in the aggregsgated SIMV sectors. These differences in the relative com=-

position of the SIMV sectors will be called " output- mix".

Following sub- hypotheses were tested:

a) The veluea of the SIMV input coefficients sre small and thus insignificant.

b) The variability of the SIMV input coefficients is ammll and not worth ex-
plaining.

¢) The"output mix " depends on differences in economic level, size, density
of populstion and on netural endowment( to be measaursd by certain export
shares) among the countries of the sample.

d} The variability of the input coefficients can be etrongly influenced by
intercountry differences in the value added( input)coefficienta . In order
to remove thia effect( which reflects the impact of relative wsges, tsxes

etc,,but not differences in input structure) the analysis will be also carried out

out for so called " technologicsl " coefficients.

The values of several varisbles, listed above and related to the aub- hypoths-

aes, are defined as follows:

a) The"output mix" is measured with the help of gross value added shares (not
grcss output shares) in order to preserve consistency with other investigs-

tions carried out with the help of the SIMV inputeoutput tables :

v v

1) L ® cocsa L. ; s, = ae=Boo

2 Y 2"

[] n
b) tha technologicel coefficients sre defined ss fcllcws:

1
(2) tld = .ld P
1 - lvd
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3. Data

A set of standardized input- ocutput tables, prepared by the University of Brad-

ford ( England) was used ss the mein source of dsts. These tsblea,which were ma-

de available to UNTDO, were first sggregsted into the 24 industry UNIDO classi-

fication snd later on further sggregated into the 8 ssctor SIMV classification.

The Brsdford input- output tables were prepsred in several versions. For this

study s set of tables was used, which (i) are all adjusted to the output levels

of 1970, (ii) the wag carried out by the RAS proredure not only for

the intermediate flows, but for the value added row and final demand column too;

(iii) originsl nstional industry classification was not chenged.

Thaae tables were aggregated into the 24 industry UNIDO clasaificstion, in aeve-

rel cases the sggregation was not peffect, The quslity of results of the snaly-

848 was no doubt influenced by seversl imperfections of the set of compamable

input- output tables, These imperfections were caused by the following factors:

a) Intercountry differences in the methodology of the original nationsl input-
output tsbles, National tables were compiled for different years.

b) The eijustrent by the RAS method, carried out at Bradford, is only an approximation
to the real structure of the economy in the reference year 1970.

¢) The sggregation of the Brsdford tebles into the classification by 24 UNTLC indus-
triies was in several cases not perfect,

The data which were used in the snalysis were originstly not complied for that purpose

and sre in meny respects of low quality. T+ is then surpriging that many results of

‘nvestigstion are good and can be reasonably interpreted.

The anslysis was carried out for 30 countries, for which standardized tables in
the UNTDO industry claasification could be obtsined. These countries are listed
in Table 2. The tsble also ccntains values of the explanatory varisbles used

in the regresaion analysis.

4. Reaults of the analyeis

This parsgreph contains only the resulta of vsrious analytical procedures and brief

commenta on some of their formal propertiea. The attempt to interpret the results

ia made in persgraph 5.

4.1_Size snd varisbilhy 6f the input coefficients

Aversge values of the input coefficients for the 8 sectors of the SIM +sa¥le 8nd
velues of the veriations coefficients ( standard deviation divided by the arithe-
tic avarage) sre presented in Table 3,
Following genersl observations can be msde:
a) There ars no empty cells in the Tabla 3.
b) The differences in the magnitude of individual average coefficienta sre very
great; the valuaa of the coefficients renge from 8 g 0.00018 ( deliveriea of

agri- food to the equipment gooda industry ) to 8,8 = 0.76936 ( velue added
coefficient in the service sector).




Country GDP per Popula- Population Export shares in total exports 197¢/73
. head tion density Fertilers lMetalli- Coal Petroleum Petroleum
1000" $ Million 10007“2 ainerals furg}x;cgrg‘)dgoke & products crude
19720 1970 1970 27 28 321 33 331
Australia 2,054 12.552 0.0016 0.00344  0,14409 0.G4542 0,00827 0.00000
Austria 1.917 7.447 0.0889 0.00774  0.00354 0.0000 0.00227 0.00000
Belgium 2.658 9.300 0.3049 0.00919  0.00954 0,00315 0.0237? 0,00000
Brazil 0.517 95.204 0.0112 0.00274 0.09625 0,00000 0.00581 0,00022
Costa Rica 0.567 1.737 0.0343 0.00000  0.00000 0.00000 0.00433 ©,00000
Cyprus 0.859 0.633 0.0688 0.10198  0.24766 0.00000 0.00000 0.00C00
Denmark 3.160 4,929 0.71144 - 0.00499  0.00374 0.00000 0.,01342 €,00000
Finland 2.253 4,606 0.0137 0.00000 0,00317  0.00000 0.00347 0.00000
France 2.781 50.670 0.0926 0.00545%5 0.1625 * 0.00356 0.00153 0.00000
é Greece 1,133 8 793 0.0667 0.04529 0.02599  0,00000 0.00996 0.,00000
i India 0.099 543,182 0.1683 0.01540 0.9524 0.00000  0.00563 0.00000
‘ Indonesia 0.077 119.467 0.0589 0.00000  0.10645 0,00000 0.32797 0,29217
1 Iran 0.392 28.359 0.0172 0.00266  0.00932 0.00000 0.88051 0.74580
Ireq 0.374 :9.356 0.0215 0.00018  0.,00000 0.00000 0.94460 0,94222
Italy 1.734 53.565 0.1779 0.00448  0,00000 0.00000 0.04884 0,00000
Jordan 0.234 2.280 0.0233 0.18475 0.00293 0.00000 0.00000 0,00000
Luxemburg 2.824 0.338 0.1300 0.00921 0.00957 0.00311 0.,02321  0.00000
Mexico 0.666 . 50.313 0.0255% 0.05202 0.02746 0.00000 0.02580 0.00000
New Zealand 2.235 2.811 0.0105% 0.00CC0 0.00236  0,00000 0,00742  0.00000
L Norway 2,884 3.877 0.0120 0.01197  0.02296 0.00000 0,01815 0.00000
Peru 0.469 13,248 0.0103 0.00000 0.18920 0.,00000 0.00709 0..06472
Philippines 0.186 37.604 0.1253 0.00000 0.20761 0.00000 0.01595 0.000C0
Fortugal 0.717 8.628 0.0937 0.01285 0.0%1169  0,00000 0.0°3°8 0.00000C
Bhodesia 0.283 5.308 0.0136 0.00000 0.00000 0.00000 0.00000 ©.00000
Singapore 0.974 2.075 3.4583 0.00000 0.0123%6 0.00000 0.23090 0.00000
South Africa 0.822 21,500 0.0176 0.06102  0.06772 0.00852 0,04204 0.00000
Spain 1.089 33.779 0.0669 0.01093  0.00957  0.00737  0.04127 0.00000
Sweden 4,107 8.043 0.0179 0.00000 0.03970 0.00000 0.00724 0.00000
Turkey 0.359 35.232 0.0451 0.02936 0.03599 0.00537 0.00725 0.00000
United Kingdom 2,194 55.480 0.2274 0.00593  0.00327 0.00361 0.02187 0.00000
!
| |
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( Table 3)
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c) Certein coefficients can be considered , according to their magnitude, as large
and important, other coefficients as small and lese important. Since there are
no general rules sccording to which coefficients can be claeaified, the following
selection hes been made:

1) Smell coefficients are thoame the value of the atanderd deviation(product of the
everage value end of the coefficient of variation- whieh is in bracketts
in esch cell) is lower than 0.02, There are 28 " s" coefficients in Table 3.

ii) Lsrge coefficients ere those the value of which ia greater then 0,05. There ere

alltogether 26 such " 1 " coefficients in Table 3,

{ti) The remsining 18 coefficients are"middle- eize"coefficienta,

d) The variation of coefficiente depends on their eize; it is in generel greater
for smell coefficients end emaller for large coefficients. But there are cer-
tain importazt deviationa from thia rule ( e.g. for the inputs of the service
sector ).

e) The veriation of the input coefficiente on the main diagonel ie rather small.
Thia is rather important. Velues of the coefficiente on the main diegonal are
influenced by the the methodology of statistical cowpilation of input- output
tablea end by sggregation of lsrger tsbles into smaller ones. It is often asasu-
med that they differ etrongly between countries and make the other input coef-
ficients less comparable. Thiee doea not seem to be the cese for input- output

tebles used in this investigetion.

4:2 Dependence of the values of input -and- technological coefficients on GDP per

head, size of the country and populetion density

Following regression equetions were tested:

[¢] Yy P 4

&) * =y ¢ cig ¥y ¢ cigp ¢ Cyy 4 (i= 1,2,.,.8,v § §=1,2...8)
o y P 4

(4) tid = oy ¢+ IR AN cigP ¢ Ciy 4 (1,3 = 1,2.....8)

Only linesr regressions were tried. Earlier heve shown, that more complice-

ted ( logerithmic) equatione yeild much worse results. The advantage of the linear
regression is simplicity end additivity of results in columns of the input-output
table.

The results are presented in Tables 4 and S reapectively. The selection was
sede on the besia of the F- values. The lowest F- velue accepted was equal to

2¢85, which corresponds to 10 % probability in the cese of one explanatory varieble,

The figures in Tables 4 and 5 should be reed in & way, which will be expleined

on the exemple of the input- coefficient for the irput from wgri~food processing
to sgriculture:
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Tsble 6, Cherscteristics of ths eguetione on the dependence of the input end technologicel

coefficierts on the GIP per heed, number of population snd population density,

8, Distribution of determinetion coefficierts ( 32)

Velue of R; Number of equatione for
atd'. ttd'. total
0.05 - 0,09 - 1 1
0.10 = 0,14 13 5 18
0.1% = 0.19 7 ? 14
0.20 ~ 0.24 ? 5 12
0.25 - 0.29 6 8 14
0.0 - 0.3 3 1 4
0.3 « 0.39 2 2 4
0.40 - 0.44 1 - 1
0,45 = 0,49 2 1 3
0.50 =~ 0.54 1 1 2
0.55 = 0.59 1 - 1
total 43 31 4

b, Distribution of probabilities of the F~ values

F- value Number of veriables:for:
upper limit ’tj" ti.‘}'. total

P d total y P 4 totall ¥y P 4 total
- 1% 5 6 20 5 4 5 14 14 9 11 34
- T 11 4 8 23 9 5 1 15 20 9 38
-i0% 5 3 5 13 2 - 2 4 7 3 7 17
total 25 12 19 56 16 9 8 33 44 21 27 89

c. Features of the results for perticular SINV sectors

STtV row-wise column~ wise
sector variables equat, QR? variables equst, 6&2
y P d y P 4
(1) for the ’t;j"
1. Agricult, 1 1 P 3 26,0 6 1 3 7 30.6
7. Agri-food 3 1 1 4 23.0 1 2 6 7 15,4
3. Energy - 1 2 2 33.5 2 1 3 4 23.5 ;
4, Besic pr. 5 2 1 6 15,2 3 2 3 7 18.3 |
5. Light ind., 2 3 2 5 19.8 4 1 1 5 25.4
6. Equipment Vi 1 3 8 22.1 2 1 - 3 20.0
7. Construct, 6 2 - 7 26.1 2 - 1 3 22.3
B, Zervices - 1 5 5 29.8 5 4 2 7 30.0
Vslue added 2 - 2 2 24,7 - = - - =,
Totsl 25 12 19 A3 23,4 25 12 19 43 23.4 .
(ii) for tke t‘lj'.
1. Agricult, 2 1 2 4 23.0 3 - - 3 20.0
¢ Agri-food 2 - - 2 23,0 1 1 4 5 21,6
3. Energy 1 - - 1 12.0 2 - - 2 17.5
4, Bssic pr. 1 2 1 4 21.0 1 1 2 21.0
5. Light ind. 1 - 1 2 4 17.2 4 1 2 6 23.8
6. Equipment 3 1 1 5 16.0 3 1 - 4 22.7
7. Construct., 6 3 - 8 30,2 2 - 1 3 20.7
8, Services - 1 2 3 27.0 - 5 1 6 27.5
total %6 9 8 31 22.8 | 16 9 8 3 22,8 -1




(—

8, = 0.007 +0.033y 4+0.0%4 , R . 0.37
(%) (5%)

Tn this case, °¥2 is significent et 1% snd °22 is significant at 5 % level, while
cge is not significant below 10% level.

It should be noted, that the three explanatory verisbles (y,p,d ) are not intercors
related. The coefficient of correlation R between Yy and p equals to ~0.2821, the
coefficient of correlation R between Yy and 4 equsals to ~0.0467 and between p and 4
to - 0.0423. But even in the case of Ryp thera ia no significant intercorrelation:
tha value of H2 = 0.0796, its standsrd error of eatimate is equal to 1,08 and the
regression equation has a regression coefficient which ia not aignificant at 10%

level.

A summery raview of the resulta is presented in Table 6. Table 6 e%ows, that the in-
put coefficients perfonm better thah the technological coefficients. Three values

of the value sdded coefficients and 40 values of input coefficients could be explai-
ned by regression equations, but only 31 valuea of technological coefficients. Also
the average vslue of the R2 is slightly higher for the ’ij'a than for the ttd" H

( 23.4 sgainst 22.8).Among the explanatory varisbles, y prevails both for the input
and technological coefficienta.

The number of significant equstions differs br sectors. The number of significant
equstiona ia row-wise high for the equipment gooda industry, construction .rd
sérvices, columh- wise the number of significant equations is high for agriculture,

agri- food processing, baaic products and servicea.

4.3 Dependence of tha valuea of input- coefficieata for the UNTDO aectore on GDP per

head, population number and density of population

The results of analysis presented in the previous paragraph hsve shown a relatively
goocd performance of number of input coefficients and relatively weak performance of
the technological coefficients.

The velues of the input coefficients of the STMV tables depend also on the values

of the input coefficients of the UNIDO 24~ industry tebles. The deperdence of the
input coefficients of the UNIDO tables on GDP per head, number of population and
populstion density can be alao analysed by the regression analyaia. The results of
the anslysis sre presented in the Annex. In Table B the determination ccefficients
Re' in Table 7 aelected average values- of the input coefficients can be found.

The results -resented in the Annex and Table 7 indicate a few additional problems. The
first one( which was neglected for the input coefficients of the STMV tables for
reasons to be explained nou,)ta the existence of negative intercepts in the regre-
ssion aquations. There are 49 nagstive intercept valuea ( out of a total number &¢f 220)
in the Annex. These negative intercept values are the consequence of zero
coefficients for certsin countries. In the analysis of the SIMV input coeffi-

clents it was assumed, that the zero coefficients are " true " zero valuea. In
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the analysis of the input coefficients in the UNILO 24 induatry clsssification

the zero values can be not only " trus'"zsros, but can also results becsuss of
errors in dste compilstion or inconsistencies irn the sggregation of the input
tablea from nationsal cleesification schemes in the 24 industry UNIDO clessifi-
cetion,

“nférmation allowing to esses the relisbility of deta in the 24 induatry cls.si-
fication is providéd in Teble 9. For eech cell one finds the informstion on

the highest snd lowest value of the coefficient and on the number of zero

entries. Ons can see , that in certain ceses negstive vsluss of coefficients

appesr in the 24 industry tsbles end that the numbear of zero elements is

sometimes rether high. The high m.mber of zero elements influences the sverage
velues of the coefficients for the sar.le of countries and csvses often the
negstive vslue of the intercept.

Tt must be , however, stressed, that from the point of view of the theory

of input- output snelysis the velues of input cosfficients should be none-ne-
getive, Actusl negative valusas are obviously wrong, negative velues which

would result from the application of the regression equations should be, ox defi-
nitione, replaced by zero,

The number of non- zero elements in ‘the velue added row of Table 9 elso indicates the
ouality of data. Some industries in certain countries were lost during the procesaing
by the RAS method. These lossea are very high in industries 03~ cosl mining and O4«
petroleum and influénce negatively tht analysia for the energy aector.

The very last colémn of Table 9. providee informetion about number of countries,
for which the aggregation of the tsbles in original national industry classifi-
cetion into the 24 industry clasaification wes not perfect. Inconaistencies in

the aggregation could aslso have influenced the resulta of the Tegression analy-

sis,

4.4 Dspendence of the valuea of the input and technological coefficients on

the output mix,

Following regression equations were tested:

(%) syt ey *nZJ"?J'n * ig_":,j'u

For ths coefficients on the msin diagonal( for which i= J ) a distiction batween
the ascond end third term of the tquation cennot be msde. The equstions for the

vslued sdded ( input) coefficients do not include the third term.

o n ]
(6) f'ld = ey + Z ciy%y + Z Cis%n
néJ i6ém
n this case, the equations for value sdded coefficients do not exist. -2

Tn both equstions the ocutput mix is measured by value added shares s, snd L

respectively, which were defined by equation (1) in peragraph 2,
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The rasultes sre presented in Tebles 10 and 11’ respectively. Tha selection was: made

eccording to the F-values. The loweat F- vslue accepted was aqual to 2,85, which
corresponds to 10% probebility in the cese of one sxplanatory veriable.

The figures in Tables 10 and 11 ehould be reed in a way, which will be explained
on the examplé of the input coefficient for the input of energy into the equip-

ment goods industry:

2
8 = 0.782 -0 04; e - 0.?;2):19 R = 0,29
The value of the coefficient decreases with LPY) i.e. with the share alectricity,
gae end water industry in the eprgy aector and also with a19. i.e. with the shars of
machinery in the equipment goods sector.. Tha firat coefficient {a significant

8t 1% leval, the second one at 5% level.

A summary of the results ia presented in Table 12. The output mix explains the varia«
bility of the input coefficients for the STMV input~ output tablef not much batter
than 6P per head, number of population and populetion deneity. Threa values

of value added coeffificients, 37 vslues of input coefficients end 38 veluea

of tachnological coefficients could be explained by regression equations. Cne

should, however, baar in mind that three STMV eectors( as well aa value added) are
identicel to tha UNIDO industries( agriculture, sgri-food processing and construc-
tion) and that thia type of analysis ia ex ante not applicable to 12 {nput and

to nine technological coeffficients. The average values of tha R® ara 25.6

for the input amd 25%.1 for tha technologicsl coefficients.

The resulta for the technological coefficients ere somehow "sharper" then for the
input coefficienta, the number of explsnatory varisbles is swallar, but the frequen-
cy of coefficienta significant at 1 % level higher,

There are also differencee in coverage by the STMV aectors, The covarage is very

good for the bssic products , light industry and services.

Whet is more important, tha frequency of the psrticular value added eharee in the
equatione is rather different. First of ell, the 8,'¢e are slightly more frequently
represented that the 8, '8: 27 against 25 for the input snd 29 sgains: 22 for the
tachuological coefficients. Thet meena, that tha composition of the input ia
somehow more important than the composition of the output.

These figures, es well ae coverage by the 24 UNTDO industries, cen be found in
Table 13. The coverage iapex definitione, nul for induetries 1,2 end 21, Tt ‘g
also nul for industry 20, but 8y =1 ~ a19. One can sae in tha very lsat column,
that the coverege 1is very high in the sector 4~ basic products ( 7.9 ceses per
industry) and in sector 8- servicaa( 6 casss per industry) and reletively low

in sectors 3- energy snd 6- equipment gooda,
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( Table 11 )
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{sble 12, haracteristics of the equations on the dependences of the input te -

coefficients on the output mix

g, Distribution of the dstermination coefficients ( 32}
Value of RP Number of squations for:

.13'! ttj" total
0.0 = 0.4 10 9 19
0.15 = 0,19 6 3 9
0.20 =~ 0,24 5 11 16
0.25 -~ 0.29 ) s 10
0.20 - 0.34 5 4 9
0.35 - 0.%39 1 2 3
C.40 -~ 0,44 s - 5
0.45 - 0.49 2 1 3
0.50 - 0,54 1 2 3
0.55 -~ 0.59 - - -
0.60 - 0.61‘ - - -
0.65 - 0,689 - - -
0.70 - 0,74 - 1 1 |
total 40 38 78
t. Distribution of probabilities of the F~ values
ke velue Number of verisbles for:
upper 1imit ‘13" tiJ" total
- 1% 28 33 61
- % 25 13 38
~10% 7 8 15
totsl 60 54 114

c. Features of the results for particular SINV sectors

STV 8, 's ttdls
sector row-wise column-wise row~-wise column-wiae
casrs'ﬁRE-clscl ¢R2 csses ¢R2 cases ¢R2
1. Agricult, 2 2.5 7 23.% 2 28.0 3 16.7
7. Agri=food | 3 19.7 3 17.3 3 25.7 3 1B.7
3, Energy 6 26.2 7 22.3 5 16.8 S5 3.8
4, Bas‘c pr. 8 2.9 9 26.9 8 37.8 8 23.7
t, Light ind. | 8 ?78.7 6 3.7 7 25.4 5 25.8
6. Eou'pment 3 19,7 4 29.0 4 25.0 & 7.0
7. Construet,| ¢ 22.0 3 27.7 3 18.0 3 25.7
8. Services 5 4.8 6 27.3 6 17.3 7 26.6
Velue added 3 25.0 - - - - -
To*el (Av,) J40 25.6 40 25.6 38 25.1 38 25,1
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Teble 13, - -
Frequency of velue added sheres as explanatory variables for the a., and t. . coefficients
U )
STMV  UNTDO Frequences for:
Scctor induscry 8 'm t‘d" total
i3 =3 vProtar| g iey") v total | i g iy v, torel| 4

1 1 - - - - - - - - - - - =z - - -
3 2 - - - - - - - = - - - - - - -1
3 3 11 1 - 3 - - - - - 11 1 - 3

i - 2 - 1 3 - - 1 - 1 - 2 1 1 4 [3,%)

5 -1 - - 1 - 1 - 1 - 2 - - 2

6 31 - - 4 4 1 - - 5 7 2 - - 9
4 7 2 1 1 - 4 3 2 - - 5 5 32 1T - 9

8 - 2 - - - - - - - - - 2 - - e

9 31 - = - 21 - - 3 5 2 - - 7

10 2 1 1 1 5 2 1 - - 4 5 2 1 4 9 K7.9)

11 11 - - 2 21 - - 3 3 2 - - 5

12 4 2 1 1 8 4 z 1 - 7 8 4 2 1 45
5 13 -1 - -1 12 - - 3 17 3 - - i

14 2 1 - - 3 2 4 - - 3 4z - - 6

15 - - 1 - 7 - - - - - - - 1 - 1 Ka.%)

16 11 - -2 -1 - - 1 12 - - 3

V] - 1 - - - - - - - - - - - 7

18 5 1 - - 6 4 2 - - 6 9 3 - - 17

1 - 1 - - 1 1 2 - - 3 - - -
© 2 P S-S E- S )
7 21 - = - e a - - - - - - - - - -
8 2 2 - - - 2 7 - - - e 4 < - - 4

23 1 3 - - 4 1 1 1 - 3 2 4 1 - 7 [e.0)

24 -3 - - 3 - 4 - - 4 - 7 - 7
Totsl 27 25 5 3 &0 29 22 3 - 54 56 47 8 3 174y
1§ Fein diagonel
?) Velue sdded

Iable 14, Regression equetions for value added sheres ( 8ps Sy )

UNIDC industry Intercept GDP per head Populstion Pop. density Erport share R®
7. Agriculture - - - - - -
2. Agri-food - - - - - - |
3. Coal mining - - - - - - |
4, Petroleum & gas 0.055 - - - 1.061 (%) 0.74
5. Petr. & coal pr. - - - - - -
6. Electricity etc. 0.426 0.110 (5%) - - - 0.15
7. Metal ore mining 0.073 - -0.291 (5%) - 1.870 (159) 0,48
8. Other mining 0.125% -0.036 (5%) - - 1.312 (1%) 0.31
9. Peper & products 0.049 0.042 (1%) - - - 0.41
10.Chemicals 0.239 - 0.360 (10%) - - 0.1
11.,Non- metallic p. - - - - - -
12.Metsls 0.120 0.048 (1%) 0.368 (5%) - - 0.22
13, Textiles 0.353 -0.064 (1%) - -0,075 (5%) - 0.32
14 ,Wearing. ipp. 0.288 -0.040 (%) -0.508 (5%) - - 0.22
15.Wood products - - - - - -
16.Printing & publ. 0,040 0.037 (1%) - 0.043 (1%) - 0.47
17.Plastic & rubber 0.115 - - 0.051 (106) - 0.10
18.liet&l products 0,082 0.057 (1%) - - - 0.32
19.Machinery 0.479 0.053 (%) - - - 0.15
20.Transport equip. 0.521 -0.053 (5%) - - - 0.15
21,.Construction - - - - - -
22.Trade 0.399 -0.059 (5%) -0.608 (5%) - - 0.79
23.Trensport & com. 0.120 - 1.463 (1%) - - 0.58
24 ,0ther services 0.588 - -1.,041 (1%) - - 0.29
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But also the frequency of particulsr UNTDC industriea in the regression equationa

‘s rather uneven. In the energy sector the frequency is rather high for industry

G- Clectricity gas and water, which appernss very often as the row clement and
influencea the valuea of coefficienta for the energy input into the other

sectora. Tn the baasic products sector the frequency is very high for industry

12- Yetala and also for industriea 7- Metal ore mining and 10- Chemicals.

/11 these induatries are important row elements. In the light industry

gector the frequency is high for industry 18- Yetal products, again sn important row
element. Cn the contrary , an importent column element is induatry 24- Other ser-

vices in the aservice sector.

4,5 Dependence of the output mix on GDP per head, population number, populstion

dersity snd erdowment with natural resources,

The output mix, i.e., the induatry composition of the vslue added of particulsr
sectora ‘& sgain probebly dependent on the level of economic development, aize

of *re country and- also- on the endowment with natursl resources.

The f'rat *hree variables were allreddy used in the regression analysis for the
input and technologicsl coefficients of the tsbles in the STMV sectoral clsssifie
cation and for the input coefficienta of the tablea in the UNTDO industry claessi-
fication.

The endowment with na%tural resources will be applied to certein industries only
and will be mesaured by the exports shares in totel exports. In particular,
following export sYares will be used:

5TT 321 Coal and cOke ..evevessecsassasssssss tndustry 3- Coal mining

STTC 231< Petroleum Crude..ceesecsssssssssaseas Lndustry 4- Petroleum and gaa
STTC 3% - Tetroleum and petroleum products .... Industrywé-Petroleum and coal products
CTTC P28 = Metalliferous OT€..eiseesssssesesssss [ndustry 7- Metal ore mining

STTC 27 - Fertilizers and minerals.....essc.s.. [nduatry 8- Cther mining

The velues of these shares for the 20 countries of the sample are presented in
Table 2.
The snalysis of the intercorrelation of the export shares with the other explanatory

var:asbles gsve the following results( regression coefficients R):

grre ¥ p d

27 -N, 2594 -0,0692 -0.1088
o8 0.3061 0.1718 -0.1058
321 0.1358 0.1718 -0.1058
33 -0.2918 -0.0393 0.0910
331 -0.2842 -0.0262 -0.0795
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The only correlstion coefficient which cannot bde neglected is that for the
relation between between the export share of SITC- 28 ( Metsllifarous ore) and

GDP per hesd. It equals to 0.3061, the ragression equation resds ss follows:

exppg = 0.072 - 0.019 3 ; R® = 0.0937 ( St. error = 0.0661)

F valus is squal to 2.895 snd Just st the limits of significence st 10% probability.
This interrcorrelation could hsve some influnce on the regrsssion equstion for

the shsre of industry 7.

The results of the regression anslysis for ths 24 UNTDO industries are preaented in
Table 14.No results could be- ex definitione- obtsined for the industries 1,2 and
21, no results were obtained for industr:es 5- Petroleum snd coal products, i’ - Non-
metsllic products and 15~ Yood products. Cnly linear regression equations were
tried.

The most frequent explanatory vsriable ia GDP per cepita. Tha size of the country
hes an important role in shsping the output mix in the service sector. Cut of the
five export shares only ‘three appeer in the regression equation, the export shsres

Bsem to be not the best indicstor of endowment with natursl resources,

4.6 Brief summary

The results of various anslytical calculations were presented in Tsbles 3 - 13, These ) ‘ ‘
data provide the basis for the investigation of factors influencing the values

of input coefficients in input- output tables in the STMV sectoral classificstion.
Rerression equations were ussd for the investigstion of the input and technological
coefficients of the STIMV tables, for input coefficients of input- output tables

in the 24~ industry UNIDC classification and for the output composition of the STIV
sectory by the UNTDO industries. Only linear regression equations were applied.

The results are vali? only for the set of dsta uaed, i.e. for standsrdized ‘n-

put output tables for 1970 for 20 countries. These tables were created on the

1 bes‘s of the daste bank of the Bardford university.The reliability of these

data i not kr wn. These dats also have no direct relation to the ragional

input- output tables to be used in the STMV world model.

2. Evalustion of the results of the regression analysis

Evsluatici. of the reults will be carried out by SIMV sectors, both column~ and

row- wise.

5.1 Agriculture

Sector of agriculture in the STVM classification is identicel to the ssme induatry
in the UNIDO classification.

The input coefficients in the column of sgricuiture are of different size. Four
are lsrge coefficients: 49y 854, Bgq 8NC. e ,; three coefficisnts ars small: 85,

8¢, snd 874+ The vsriability of moet input coefficiente ( also of the small

ones) is relatively small ( Table 3 )e
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The values of the input coefficisnte depend of GDP per head- five coefficients ( LPPD)
8,1y Bgqy 8g4 and 871)tncreaus with the GDP per head, the value added coefficisnt 8,4
obviously decresses with GDP per hesd. Density of population has a positive impact on
85, and 84 o negative on a1 - The aize of the country. has nsgative impact on 8y
only ( Table 4).

A shift from input coefficients to technological coefficisnte is made easy by the

fsct that there ‘s a good regression equation for 8,1 - Tt brings important changes

‘n *he results, since it providea a regression equation for the intermediary deliveries

v’ *hin the agriculture , i.e. for tyqe On the other side most regreaaion equations for

the other coefficients, except for t?1 and t71) are no more aimnificant ( Table 5).

A look at the regresaion equations for the UNIDO industries givea only a partial
explanation of the regresaion equations for the coefficients in the SIMV sectoral
clsssification. The regreasion equation for 8,4 ( basic pToducts) might be due to
regreaaion equationa for in;w's into agriculture form indus*+ica 10 and 11 ( chemicals
and non- metallic minerals), in the light industry thers is only ine aignificant,but
not very uaeful result ( the intercept as well aa the regresaion coefficient are cloae
to zero) for induatry 16 (printing and publishing ). Ths regression squations for the
three service induatries which form tire service sector are good, i+ esesms that in
particulsr trade plays important role (Tatles 10, 11 and 12 ).

The attempt to explain the values of the input coefficients by the output mix of the
sectoral inpute into agriculture gave poor resulta. Significant regresesion equations
were found only for 8,4 and a51 as well as for tu1 and t51' Both coefficients are
small. The input and technological coefficient for the input frcm the 1ight industry
to agriculture aeuma to depend on the share of induatry 18 - Metsl producta, the

inpu* from the basic products aector on induatriea 9- Paper and psper products and
11- Nor- metallic minerals alternatively. Relatively good regresaion equations are

available for 8g and a,g, DO equation for s,, ( Table 4).

To sum up : The reaulta would allow to project the valuea of following coefficianta:
8y9 » 854 8nd ag, as well ae t44. The remaining coefficients are not very important

and moat of the regresaion equations problsmatic.

The input coefficienta from egriculture into other sectors are important in two cases
only: for the inpute into ths agri- food processing ( a12) and into the light industry
( 815). Ths rest is of leas importance.

The firat coefficient depends on " the sizé of the country and population density,

the aecond one on the GDP per head. Population density explains also the value of the
small input cosfficient for the ssrvice sector a4g. The reaulta for the technolo-
cigal coefficienta are rather similar ( Tables 4 and %).

Looving at the regreasion equstions for UNTDO industries one can see, thast the

‘nput from sgriculture ‘nto *he light industry can be explained by inputs >

into the textiles and apparel] ( industries 13 and 14) snd the input into the

service sector by the input into industry 24- other services ( Tsblss 10,11, and 12),

And smong the regression equations explaining the input and technological coeffi-

—— d
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c’enta one finds 89 ( paper) explaining the input into the basic producta and 843

( textiles) explsining the input into the light ‘ndustry.

To sum up: The ‘nputse from sgriculture to other sectors are importsnt ‘n two csaes
only: for the agri- food processing end for the light industry. The former input
coefficient depends on the size of country and populstion density, the latter

on GDP per head and is slso linked with the inputs of agricultursl raw material into
the textile industry ( which is one of the components of light industry sector).
Explenation was also found for the input from agriculture into the bssic producta
sector ( due to the inputs into the paper industry) snd for services, but both

coefficients sre rather small.,

5.2 Agri- food processing

The sector of agri- food processing in the SIMV clessification ia identical to tha

same induatry in the UNIDO clssaificstion.

The input coefficients in the column of agri-food processing are of different size,
FPour coefficiente are lsrge : 8101 855, 8g, and 8,0 three are small: By, 8go and
895,

The vslues of rthe input coefficients depend predominsntly on the aize of the country
end population denaity. This applies to the value sdded coefficient ( with positive
coefficient for d, but low F value) snd for the input from servicea ( also positive
coefficient for 4 and better value of F). On the contrary the coefficients of d

for the ‘nputs from agriculture and the intra- ‘ndustry ‘nput are negstive. The

g'ze of the country sppesrs( number of population) only in the equstions for

2,5 and 855 with opposite signa:thare seems to be a shift ‘n favour of inputs frou
sgriculture st the expense of intrs- industry inputs csuased by the incresse in the
size of the country ( Table 4 ),

A shift from input coefficients to technological coefficients did not bring profound
changes: only the regreasion equation for 85n ( with both vsluea of F rsther low)
disappesred ( Table 5).

Detailed regression equationa by the 24 UNIDO industries bring very little additionel
information. The input from aervices aeems to depend on the input from trsde, but
the regression equation includes three explanstory vsriables( y,p,d) and the F value
of 4 is the lowest one ( Annex ).

The anslysie of the dependence of the input coefficients on the output mix doea not
bring much additionsl clerity too. One can see the input from servicea to be depen-
dend on the shrere of trensport and communication y but the F vslue of the coeffi~
c'ent ‘s low snd the eaustion disappears for the technological coefficients ( Tablea
10 and 11),

To sum up: Regression eouationa for four lsrge ‘nput coefficnts were found. Tre
explanstory variables are density of population and the size of the country reapec-

tively, the results sre rather difficult to interpret,
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Row-w’se there are only two'mportsnt inputs from the agri- food process’ng sector:
‘nto s@griculture and the intra- sectorsl input. The other ‘nput coeffic‘ents are
small, the agri- food sectora del‘vers most of the output to final demand. The va-
rist'oh of aome of the ‘nput coefficients is rather large ( Table 3).

The explanation of these amall coeffic‘ents ( the two large coefficients , 82, and
852 have been already dealt with) yaa found for the inputs into sector

bas’'c produtts ( both for the input and technological coefficient). Thia input
decreasea with GDP per head ( Tables 4 and 5). Thé regresaion equstions for

the 24 UNIDO industriea bring no improvement, there is only one equation for the
components of the aector baaic products:for non- metallic minerals, The determination
coefficient is very high - 0.91- but the number of pountries with non - zero elementa
in this cell is only 2 ( out of 30) and ‘ne explanatory variable is not y, but p

( Tebles 8,9 and the Annex).

The regresaion equations éxplaining the input coefficienta by output mix bring three
results ( for rather non- important coefficients-): the input into the energy sector
s linked to the output share of a, ( petroleum and gsa), the input into the basic
products sector ia linked to 8,5 ( metala) and the input into the service sector
to 8oy ( other services). The results of regression anslyais for the input and
technological coefficienta are ra*her similer ( Tebles 10 and 11),

To sum up: except for the link of the agri-food processing to agriculture and +he
intra- sectoral ‘nputs the explanation ‘of the inputs from agri-food procesaing to

the other 5™V gectora ‘s rather poor But these inputs sre not very importart,

2:3 Energy

The energy sector is composed of four ‘ndustries: ecosl m‘ning, petroleum and gas,
patroleum and coal products y electricity, gua and water ( Tsble 1).

Twe ‘ndustrias of the eénergy sector seem to be very negatively affected by the
processing of the input- output tables at Bradford, Non- zero valuea of value sdded
( as werl aa of othar intermediate inputs) are svaileble for 4p countries only

in the case of 03- coal mining and for 8 cclintries orly in the caae of O4- petroleum
and gas ( in spite of the fact, that these industries ara contained in the original
national clessificationgof the input- output tables)., This ommission cannot be
explained by inconaistencies between the original national classifications and

the UNIDO 24 industry clessification- such inconsistencias were found for four
countries only ( Teble 9). This deficiercy " of the data affects negatively the
anslysie of the output mix and the regression enslysis of the input coefficients
at tha 24 industry levsl.

Tt should not suprise, thst the explsnation of the composition of the sector by
industries( of the output wmix) is not good. No regression aquations have been found
for the shares 83 ( ccal mining) and 8¢ ( petroleum and cosl products ). The share
8, ( petroleum and gss) dapenda on the share of exports of these producta n +otal
exports( ‘.e. on the proxy for nstural endowment), Cnly 8¢ ( electricity, gas and

water) ia Treasorsbly explained; it increases with GDP par head, but the equation
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‘8 no doubt negatively sffected by the ommissions of the cosl mining and petroleum

end gas in 20 snd 22 countries of the sample respectively.

¥n the column of the energy sector there are the following three lsrge coefficients:

8334 8g3 and 8y3e. The other coafficients are small, their veriation often large.

The sxplanstion of tha input coeffic’enta by GDF per head, size of the country or
populstion density did not perform well. Cut of the thres large coefficienta the
velue sdded coefficient and the intra- sectoral inpute could not be explained,
regresaion asquation was found only for the inputs from tha service sector: the
coefficient increases with population density. But the corrssponding technological
coefficiert could not be explained by the regression analyaia.

Relatively good is tiic regression equation for the small coafficient of the input

from corstruction ( Tables 3 and 4 ).

The rsgression analysia of the dependence of the input coefficients on GIT per hesd,
s'ze of the country and population density at the 24 induatry level gave no better
resulta. I"iasing ‘nformation for large number of countriea could expla‘r the poor
results for industriea 03- coal mining snd 04 petroleum and gas- and also the regat:ve
‘ntercepts ‘n the regression equations.But the results sre hardYy better for ‘ndus-
tries 05 ~ petroleum and coal products snd even for 06- electricity, gas and wster

( Tsbles 7,8,9 snd the Annex).

An sttempt to explein the input coafficients by output mix gave slighrly better
results. The coafficients 853, 833, 543'153‘ 863' 883 and 8,3 &TE dependent on

the shares 8z 4 8y Bg Or B¢ respectively. But one should be vary csreful in the
interpretation of these results. Ths first two shares appear most frequently and
this might be du. to the fact, that two thirds of their values are e ual to zero.
Parellel ansyysis for the technological coefficients gave different results ( Tables
10 a&nd 11).

To sum up: the data on the energy sector sre strongly biased by the low quality of
the input- output tables ussd for tha anelysis. Consequently are the results of
the anelyais of the dependance of the input coefficients on either GDT per head,
size of the country and population density or on the output mix rather poor. This,

however, does not prove, that such interrelations do not exist in the real world.

There sre only two important inputs of snergy into the other asectora:the intra- sec-
toral ‘nput, which was slready deslt with, snd the snergy input into the basic products
sector ( 833). The verisbility of all coefficients 1in the energy eector row ‘s

smsll ( Table 3 ).

The i{mportant input coefficient for the input of energy into the baeic products sector

‘s expleined by GDP per heed, size of the country as well as by population density

( Tables 4 and 5 ). This is not suprising, since a parsllel analysis et +he industry

- ——
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industry level hss explained most of the input coefficients st the intersection of rows
of industriss 03 - 06 ( snergy sector) snd of cclumns 07 - 12 ( basic products sector).
Very well explained sre in psrticulsr the links between industries 03 snd 06 ( coal and
electricity) on the one aide and 10, 11 and 12 ( chemicals, non-metallic minersls

and metals) on the other side ( Table 8 snd the Annex). The variability of the electri-
city input coefficients into induatries 09- 18 is exceptionally low ( Trble 7).

These findings are supported by the analysia of the influence of the output mix.

The energy inpu* into baaic products, equipment goods snd construction depends on the
electricity shsre 8g. The output mix of the receiving sectors plays, however,

also & rather strong rols.The ‘mportance of the electricity share 8g comea out

ever stronger from the snalyasis for the technological coefficlente ( Tables 10 and 11).
C(re cen also see, that the electric'ty share 8¢ oappesrs very frequertly in the
regresa‘on equations for the role of the output mix ( Table 13).Tt is poaitively

correlated with GDF per head ( Table 14 ),

To sum up: in spite of the low quslity of dsta on the energy sector, and in particular
industries 03~ coal mining snd O4- petroleum and gaa, the. energy inputs into

other sector seem to be relatively wsll defined. This is overhelmingly due to the
industry 06~ electricity. Electrisity input coefficients in the other industries

have a very low varisbility, the share of electricity in the energy sector influences

the values of energy inputs into other ssctors and is linked to the GDP per head.

2:4 Busic products

The basic products sector is composed of six industriea: metal ore mining, other
mining, paper snd paper products, chemicals » non- metallic minersl products and
metsla. ™ n 10 countries of the aample there were rlsasification inconsiatencies

for *he first two ‘ndustries ( 09 sns 10), which probsbly negatively influenced

the resulte of the analysis, ( Table 1 and 9).

The regression equationa for the ‘rdustry composition of the sector are relatively
good. They show 8 positive dependence on GDF per cap'ta for paper and paper products
88 well as for metsle and s negative depsndence for other mining. The size of the
country influences positively the share of chemicals 8nd negetively the share of
other mining. The export shsre ( used sas proxy for natural endowment) influences

the ahares of the two mining industries. Crly the explasnation of the ahare of

non- metallic minsrel producta is missing ( Tsble 14 ).

n the column of the beaic products sector there are four lsrge input coefficienta:

9344 844+ Bgy &nd a,,. The varisbility of most input coefficients ia small ( Table 3). '

The results of the snslysis of the dependence of the input coefficients nn GDP per
head, size of the country and population density are rather wesk. The value added
coefficient ia negatively correlated with GDP per hesd, the intra- sectoral inputs
are positively correlsted with GDP per head( but the F- velue is rather low) and

the ‘nputs from the service sector are poaitively correleted with population density,
Tre last *wo reaults, however, 4o not come out in the anslysis of the technological

coefficients( Tstlea 4 and © ).
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The ensrgy input into the besaic sector was touched upon sbove in paragraph 5.3, The

Teasone for the weak results for the other large coefficients can be underatood if
one looka at the regression enelysis at the 24 industry level In the case of intra-
sectoral inputs, only the inputs from non- metallic minerals could be well explained.
The value added coeffcient could be explained only for industry 07- metal ore and
industry 31- non- metsllic minerals. Cn the other side, the regression analysis for
the transportation inputa into the industriea of the basic products sector gave

very good results. These inputs depend predominantly on the size of the country

and on porulation density., ( Tebles 7,8,9 and the Annex ).

The snalyis of the dependence of the input coefficienta in the column of *the bas'c
products sector has shown that two &sctoral ahares influence the intra- sectoral
inputs and the vslue added coefficient, These are 840" chemiceals and S4~ - metals,
The impact on these two input coefficients is complementary, both share- :-e posi-
tively correlated with the intra- sectorsl inputs and negatively with the value
8dded coefficient. Tt could be very well o consequence of differerces of the
statistical treatment of 1intrasectoral flowa in rnational input- output tables as
well 8 of the aggregation of national tables of different aize into the STI'V
classification framework.The Bnalysis of the technological coefficients has shown
only the influence of 8,5 on the intra- sectoral flows ( Tables 10 and 1),
Nevertheless, the shares of chemicsla and retals, i.e. 5,4 and 81, 8opesr - rather
frequently in the regression equations . Both are positively correlated with

GDP per liead, and the ahare of chemicsls is slso positively correlated with +he

s'ze of the country ( Teble 14 Ve

To sum up: the results of the enalysis of the ‘nputs in*o the basiec product*s sector
d:d give much astisfactory results. Good explanation wes found only for the ‘nputs
from services and for the value added coefficients, The investigation of the role

of the output mix heas indicsted the importance of the shares of chemicals and of

metals respectively.

In the row of the basic producta sector there are four important inputs:

40 845y B4¢ and 8yni L.e the intra- sectorel inputs and inputs into the light
industry sector, eguipment goods industry sector and into construction. The
variation of the coefficients in the basic products row is relatively amall

( Tsble 3).

The input into the light industpy ie linked with GDP per head ( but the F- value
of the regression coefficient is rather low ); the input into the equipment gooda
sector 1is linked to the size of the country; the input into construction is rega~
tively correlated with GDP per head. The prrallel anslysie of the technological coe-
fficiénts has shown in the last case dependence on population density ;what

maea the interpreation of the inpute into construction rather difficut( Tebles

4 snd 5 ),
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The regresaion analysis at the 24 industry level showas, that the inputs from the

besic products sector to other sectors are predominantly determined by inputa

from the following two industriea: 09- papsr and paper producta and 11- non- metsllic mine-
ral products. The firat case reflecta the demand on packing matsriel, the inputa

depend nositively on GDP per capita. The aecond case reflects inputs from the cement
‘nduatry( building maintenance), the level of the inputa ia positively correlated

to the aize of the country. Both relstiona can be economically easily understood

{ Table 8). "t ia alao intereating to note, thet the variebility of the inputs

from 09 to other ‘nduatries is relatively amall ( Table 7 ).

“r the explanation of inputs from the baaic products aector to other aectors by output mix
the same two ahsres as in the explanation of the input atructure of the basic producs

ssctor prevail. These are 840 - chemicals and 312.' metals. Farsllel analysis for the
technological coefficients confirmed this relation ( Tables 10 snd 11).

To sum up: the inputs from the baeic products sector to other aector s 8nd in parti-

cular the important inpute, can be rather well explained by GDP per head, sizs of the

country on the one aide end the output mik on the other side. In ths former case

the relstion ia msinly given by the inputs from the paper and non- metallic minerals l

industrise, in ths lstter csse, the shares of chemicals and metals play the main i

role.

2:c Ligh industry

The light industry asctor ie composed of aix UNIDO industries: tsxtiles, wearing
apparel, wood producta, printing and publishing, plastic and rubber and metsl producta.
The explanation of the composition of this sector is rather good. Four industry shares
sre depsnded on the GIT per hesd; two positively- printing and publishing snd metal
producta-,two negetivsly- textiles snd wearing apparel.A negative dependence on
population number was found for the share of wesring apparel, Population density
enters three regression equations: with nsgstive sign for textiles, with positive
e‘gn for printing and publishing and plastic snd rubber. Contrsry to the role

of the GDF per hesd ‘a the role of the eize of the country and of the population

dens’ ty not easy to undsretand ( Table 14),.

Thers are five important inputs into the light induatry: 845y 845, 85cy 8gg and 8ye;
i.e inputa from sgriculture, basic products, serviees, thes intra- sectoral inputa
and valus added. The rsmaining three inputs are small, the variation in general

low ( Table 3).

Only three importsnt inputs could be explained by GD~ psr head, aize of the country
or population density. No explanation wae found for the value added coefficient and

for the intra- sectoral inputa, The explsnstory variable for 8,5 and %5 is GDP per

— —
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hesd, for 8gg tha population density. Thesa ralatione were confirmad by the anslysis

for the technological coafficients ( Tables 4 and 5 ).

The analysis st 24 industry level helps to undarstand better the results st the

8 sector level. The inputs from agriculture are ahaped msinly by inputs into
industries 13- textilea and 14- vwearing appparel ( see also paragrath 5.1). The
inputs from the basic producta sector are shaped mainly by inputa from 09- paper
and paper products and 11- non- metallic mineral products.( See also paragraph

S.4). The inpute from the aarvice sector sre shaped mainly by trade cnd transpor-
tation margina, i.e. by industrias 22 and 23, It is however difficult to underatand,
thet no ragression equation was found for the intrasectoral inputs 855' since at
the industry level 16 input coafficients ( out of 36) could be explained by GDP

per head, size of the country or populstion denaity. TarticularYy good is the
explanation of coefficients ‘n the row and colurn of 16- printing and publish’ng

and in the column of 18- metal products ( Tables 7,8,9 and the Annex).

Sore gdditionsl informstion of the input structure is provided by the analysis of

the influence of the output mix. Tn the output mix, the share of 15- wood products,
Plsyes a strange role. "t is positively corralated to vslua added coafficient and nega=
tivaly to the intra- sectoral inputs. Thie complementary impact( which csn also be
due to methodological differencea in the treatment of flowa on the main diagonal),

is of little analyticsl use, since no regreasion aquation hass been found for the
explanatory varieble, i.e. for B4ge The equation for the inputs from agricultura
only confirms tha decisive rola of tha taxtiles- 843. The input from the bssic
products sector is ahsped by metal processing, it depends both on the share

of the delivering industry 412- metala ss wall 8s the share of the receiving industry

18~ metal products.

Row- wise there are only thres import.ant inputs from the light induatry sector: 8cg,
8c¢ and 8cn; i.e. the intrasectorsl inputs, inputs into the equipment goods sector
and into construction ( Teble 3).

Nore of these important coefficienta could be explsined by GDP per head, size of
the country or population density, but the regresa‘on analysis gsve good resulta for
the other, amall coafficients in the row of the light induatry sector. Anslys's

of tachnologicel coefficienta did not bring any substecntial improvement ( Tsbles

4 and 5 ),

The explanation of these poor results can be seen in the pattern of the results of
the investigation at tha 24 industry level. The six industries of which the light
industry sector ia composed fall clearly into two groups: One group consists

of industries 13- 15 ( textiles, wearing apparel and wood products), delivering
mainly for tha final demand. The explantion of their intermediste inputa into the
other industries is rather poor. Tha other group consista of induatries 16- 18

( printing, plaetic & rubber end metal producta). Their intermediate inputa

into the other industries( and in particular the inputs from printing and publishing)
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sre rather often explained by the regression equations. Theae inputa depend msinly

or. GDP per hesd (for printing snd publishing sand metel products) or on thes aize of

the country ( plestic, rubber). In the lstter csse the result is probably influenced by
the inclusion of ISIC 390~ other induatries, into industry 17- plastic and rubber

( Tables 1,7,8,9 and the annex).

The investigation of the depandence of inputs from the light industry aeector
on the output mix gave rather clear results, The two most importent shares
are thoss of metasl products- 84g @nd of wesring spparel =8,4. They both depend
on GDP per hesd, the former positively and the latter negatively. The shara of
wearing appsarel is also negatively correlsted with the siza of the country
( Tebles 10, 11, 13 and 14),

To aum up: Tt was possible to sxplein & few inputs into the light induatry
sector,'n particular those from agriculture snd from basic products. At the
‘ndustry level theame inputs are sheped mainly by inpute of agricultural raw
materiels ‘nto textilss and by ‘nputa of metals ir*o metal producte. The
‘nputs from the light industry to othsr sectors are non- homogsnoue. They
can be very well determined for thres owt of the six industries forming the
light industry sector and very badly for the other three industries. The

two industries which shape these inputa are 16~ orinting and publishing and

18- metsl products.

2.6 Equipment goods

The sector of equipment goods consists of two industries: 19~ machinery and
20- transportation equipment (Teble 1). The share of the latter industry
decreases with GDT per heed ( Table ),

There are five important inputs into the equipment goode sector: 8,69 ‘56‘ %e
and 8,63 ‘.€. inputs from bssic products, light industry, eervices, the intra-

gsectoral inputs and value added { Table 3 ),

The attempt to explain the input structure by GDP per head, eize of the country
or population density gave rather poor results. Only the intra- sectoral inputs
( smong the important coefficienta) could be explained by GDP per head, the
result was confirmsd by the snalysis for the technologicsl coeffictants ( Tebles
4 end 5),

Ths analysis st the 24 industry level allowe to see the reasons for thosa dil;
appointing results. For both induatries 19 and 20 no explenation of value

added coefficient was found. Ths inputs from the basic products sector could be
explained for industriea 09- paper and paper products, 10~ chemicals and

11- non- metallic minerals. The inputs from the light induntr& 8sctor could be
explained for half of the industries only, the resulte conftrm the finding

about the non- homogenity of the output of this sector., Among the inputs from




o

from the service sector, only tha trensportstion tnputa were expleined ( Tables 7,8,9

end annex).

The snalyais of the impact of the output nix has shown, thet threa important :nputa
into the equipment goods sector can be axplained by the output mix of the del:vering
sectors. Tnputs from the sector of bssic products depend on the shares 8,, &nd §45
( chemicels snd metala- ses alao paragraph 5.4), inputs from the light industry on
a,, end s, ( wearing apparell snd printing and publiahing- see also paragraph

5.5 ) and inputs from the servics aector on 855 ( trade). The psrsllel analysis

for the technological coefficienta brings similar resulta, the only change is

ths role of the share 8.9 ( machinsry), which explains the inputs from bastc products

and service sectors ( Tables 10 znd 11).

To sum up: the explanation of the input structure of the equipment goods sector by

GDP per head, size of the country or population density ta rather weak, but the
axplanetion by the output mix of certein delievering sectors gives rslatively

good results,

The inputs from the equipment goods induatry to othar sectérs sre not fmportent ( only
the intra- aectorsl input coefficient 8ce is large). Nevertheless, most of the smell
coefficients in the row of the equipment goods sector( and also most smell correspon-
ding technological coefficients ) can be very well explained by regreseion equationa,
The most frequent: explanatory variable is GDP per head. This reflects the growing
importance of equipment meaintenance in the proceas of economic development ( Tsbles

4 and 5 ).

Persllel snalysie et the industry level shows, thst this spplies mainly to indus*ry 19-
machinery ( Tables 8,9 cnd snnex).

The sttempt to explain the inputs from the equipemnt goods sector into tha other sectors
geve good results only for energy( tha explanatory share is the 55 sy L.e. coal, which
is 8 dubious indicator- ase parsgraph 5.3), basic products ( the explanatory variable
is 8., , which cannot be explained by GDP per head, size of the country or population
dansity) and services ( tre explsnatory variable ta 853~ tranaport). Cnly the last
interrelstion makes sense ( Tables 10,11 and 14),

To sum up: the delivariss from the equipment goods sector to other sectors are not
vsry important, but can be eesily explained by ths GDP per head. Thsy reflect the
lncrsase of the importance of repasirs and maintensnce of plent and maechinery

‘n the process of economic development.

2.7 Construction

The sector conatruction in the SIMV clesasification is identical to the industry 21-
construction {n the UNIDO clasaificstion.

There are four importsnt inputs into conatruction: 547’°57"87 and 8yn i L.8. inputs

from basic products, light industry , services snd value added.( Table 3),

R
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Cnly one important input coefficient could be explained by regression to GDP

rer head: ayn. Tt is negatively related to the per capita income, thia relation was
confirmed by the snalysis for the technologicel coefficients ( Tsblee 4 and 5 ).
Tarallel analyais at the 24 industry level shows, that this is due to similsr regre=-
sg'on for inputs from other mining and psper, but suprisingly, not trom non- metsllic
m'nerals. The ‘nputa from induatriea forming the light industry sector show the

ron- homogenity aga’n ( see also paregreph 5.5) the inputs from the equipment goods

sector are determined for 19- machinery ( Tables 7,8,9 and ennex ).

The results of analysis of the role of the output mix are equally poor. Again, expla-
nation of a single important coefficient , of 847 was found. Its value is agsin
strongly determined by the share of paper and paper products- 8409- This relation is

not essy to interpret ( Tsbles 10 and 11),

To sum up: the explanation of the input structure of the sector construction i{s rather
poor. Cnly one important input, that from the basic products sector, could be expleined,

but even this explanation ia not easy to interpret.

The ‘nputs from cornstruction into the other sectors are, in genersl, not important. Even
the ‘ntra- sectoral inputs are , compsred *o other sectors, rather small, but thig
‘8 probably the consequence of the lack of more detailed clasaification of the cons-

truction sector 'n most input- output tsblese ( Table 3).

Meverthelers,most inputs from construction into the other sectors could be well
explained by the regression analyais, snd in particular by the level of GDP per
kead. Parallel analysis for the technological coefficients confirme these results
( Tobles 4 and 5), Analyeis of the snge relation at the industry level runs in
the aame direction ( Tables 7:8,9 and annex). The explanetion is the same as for
the equipment goods sector, the resulta show the increasing importance of building

meintensnce at higher levels of economic development.

The attempt to explain the inputs from construction by output mix gave much worse |
results ( regressions are, of course, ex ante excluded for 854, 855 snd 377).

The delieveries to the basic products sestor depend on the share 87 - metal ore

mining and 840 - chemicals{ the former shsre is rather dubious due to large number

of aggregatior tnconsiatencies ( Table B8); the inputs into the service sector on 8o, -
other services (Tables 10 snd 1M).

"t ‘s essy to sum the results: the inputs from the construction sector to other )

aectors are not very ‘mportant, but can be esaily explained by regression to

GIP per head. .

2-8 Eervicea

The service aector ‘s compoeed of three ‘ndustries: 22- trade, 23- trseportstion and
communacatton end 24~ other aervices. The composition of the service sector cen be

qui.te well explained by the size of the country: the share of transportation and
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communications is increeaing with the size of the country at the expense of the
shares of trade and other ssrvices. The share of trade is alao negetively related

to the GDP per head ( Teble 14).

The only two important inputs into the service sector are the intra- sectoral inputs
snd the value sadded, ell other inputs ara smell, but have a relatively low variatior.
The value added coefficient is almoat & conatsnt ( Table 3).

But the regreasion anslysis allows to explain the values of the small input coe-~
fficisnta only, the pravailing explanatory varisbles are size of the country and

GDP psr haed.Parellel &nelysis for the technological coefficients brings a

good explanation foi the intre~sectoral inputs and stresses the impci-lance of the
size of the country as explanatory variable ( Tables 4 and 5Y.

Regression analysis at the industry level helps to understand the reault st the
sectoral lsvel. Transport snd communicetions is both responaible for the good

results for the intermsdiate inputs and for the bad result for the value sdded,

Tn the latter cese an assumption of constancy could be good hypothesis( Tables 8,9 ard arnex,

An sttempt to explain the inputs into the service sector by output mix gave similar
results: good equstions for the small coefficisnts, bad equations for the two
importent coefficients. Cnly the technological coefficient for the intra- sectoral
flows can be expleined ( but the F velue is rsther low). The output mix ‘s ‘n
most cesee representsd eithar by 8p3 - transport and communicstiona or by 8oy =
other services ( Tables 10 and 11).

To sum up: the importent inputs into the service sector cannot be expleined, the
less important inputs cen bs essily explained by GDP per head, size of the country

as well sa by the shares of transport and communications or of other services.

All inputs of the scrvice sector to the other sectors sre important, the average values
of the input coefficisnts in the service sector row sre in the intervel between

0.075 ( sgriculture) to 0.135 ( light industry). Their variation is rather small

( Table 3).

Five of theae input coefficients can be expleined by regression anslysis, the predo-
minant explanatory variable is population density. A parallel snalysis of technolo-
gicel coefficients gave, however, much less setisfactory reaults. { ‘ables 4 and 5).
The reessons of the reaults of the analysis et the aectoral leval can be found in
the reeults of the investigation at the industry level., The best explanetion was
found for the inputs of 23~ trensportation and communication ( 18 coefficients out
of 24). These coefficients ere atrongly dependend both on GDF per head end the popu-
lation density ( .ables 7,8,9

The attesmpt to sxplain the inputa from the aervice sertor gavs rasults, which are
only psrtly good. The shares of 22 ( trede) and 23 ( transportetion and communication)
prevail, the shsre of 24( othar aervicss) playa no role either for the input or for

the technologicel coefficients ( “eblss 10 and 11).
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To sum up: the inputs from services to the other eectors cen be relatively well
explained by the population density, leed well by the output mix. Tn both casss

the transportation and communication plsys an {amportant role,

5.9 Value added

All value 8dcled coefficients are {mportant coefficients. Their sverage velues rangs
from 0.228 ( agri- food processing ) to 0.769 ( services). Thaoir variation is
very amall ( Table 3).
The smsll varistion might be ona of the reesons, why the attempts to explain the
value added coafficisnts by vsrious regression equation gave results which sre
not very satisfactory snd which also mske the use of tha technological coefficisnts
difficult ( values of technological coefficients can be detemined only if the valus
added coefficients are known.).
The results of cslculetione wers slresdy dealt with in parsgraphs 5.1 - S, 8, dut
will be brisfly eunmarized again.
8,1 (sgriculture ) : ths valus of the coefficient is dacressing with GDP per hsad
snd also with population density ( Tsble 4).
0,5 ( sgri- food processing): the value of the coefficlant {s incrsssing with
population dsnsity ( Tadle 5).
a3 ( energy): the value of ths cosfficient ie incrsasing with ths share of industry
4« petroleum and gas ( Tabls 10). The value sdded coeffioisnt of induetry & depsnds
on the size of tha country ( Annex ).
8, ( basic products): the valus of the coefficient ie decrsasing with GDP psr
head ( Tabls 4) snd slso with the shares of industrias 10 - chemicals and
12- wstsls. The vslus of ths ocosfficisnt at the industry lsvel could bds
detsruined only for industries 7- metal ore mining snd 11- non- metallic sinsral

producte ( Annex ).
L ( 1ight industry) :ths value of the coefficisnt depends on ths share of industry

15~ wood producte ( Table 10). Ths share of industry 15 in ssctor 5 could not
bs explsined ( Table 14), At the induetry level, tha value added coefficisnts
could be explainsd only for {ndustriés 15- wood products and 17-plastic and
rubber producte. Thsy depend both on the aize of the country, the lattsr ocosffi-
ciant depends also on populstion deneity ( Annex ).

2 ( equipment goods industry): No explenation of the value added coefficients both
at the sectoral snd induatry level was found.

L) ( construction): No explsnstion of the value sdded coefficient wae found.

2.8 ( ssrvicsa): No explanation of the value eddsd coefficient at the eeotoral lsvel
was found. At the industry leval, velue added coefficients for 22~ trads and
24 . other servicss could bs explained. , They both depsnd( nsgativsly) on ths
size of the country, ths latter coefficisnt depends slso( nsgatively) on
GDP per head.( Annex). The very smell varietion of a,g ¢llowe the hypothesis,

thst the value added cosfficisnt ia slmoet constent.




6. Very tentstive conclusions

The variability of input- output coefficienta was investigated for s sample of 30
counties which differ in the level of economic development ( messured by GDP per
capita) size ( messured by the number of population)and population density ( Table 2}
National input- output tables, adjusted st the Brasdford University to the 1970 output
levels, were the only source of data. These tables were aggregated first into a

24~ industry framework and , in the next atep, into a 8- aactor SIMV framework

( Tsble 1). Details sbout the edjustment procedures carried out st Brsdford are not
known, the quality of data ie probadbly not very good ( at least of the data on

two industries of the energy sector).

Tn eptte of the problemstic dsta quality the invastigation provided seversl interes-
ting and ressonadl results. Since, however, a similar investigation for a similar set
of data wee nebver carried out, it ia d<fficult to assea how good and ‘mportant thase

results sre.

R

The input coefficients of tha B- sectors S™V ‘nput- output table are of d:fferent
eize and can be divided into the following thrae groupa: into 26 " large", 18 " med‘um
s'ze"end 28 " small” coefficlients { Table 3.). The large coefficienta sre concentrated

in thres parts of the SIMV table: On the main disgonal, in the row of the service sector

end in the value added row. The remsining large coefficients sllow to locste the fcllowing
tuportent 1intersectorsl ralations: (1) bet'een sgriculture snd agri-food proceasing-

€45 8nd 854;(11i) between agriculture and the light industry- 315( in fsct a link to
industry 13- textiles); (iii) between energy snd bssic products- By (iv) between

basic products on the one aide and light industry( in fact & link between metals and

metal products), equipment goods and construction on the other side- 8,454 By 8nd 847,

The following resulte are of certain interest:

4+ The verisbility of the input coefficient is decreasing with their size. Tt {a vary
low for the value added coefflcients‘. and in particular for the value added coefficient
of the aervice sector, which can be held for conetant. The variasbility of input coeffi-
cients at the 24 industry level ‘s very low for tha inputs of industry 06- electricity
into the other industries- the electri¢ity input coefficients can be held for s ¥ind
of " technologicsl constent". This is also true, but to leaser degres , for ‘nputs

from industries o09- paper and paper producta and 10- chemicsls ( T-bles 3 snd 7).

B. A number of coefficients can be explained by GDP per capita, size of the country
or population density. This is in particular true in the following cpaea:

1. GDP per capita:

(1) The need for maintenance snd repairs of fixed capitsl ia increasing with GDP
per capita. Consequently, the inputs from sectors equipment goods( and in particular
froe industry 19- machinery) into other sectors sre increseing with GDP per capita.

(1) The inputs from the eector basic producta to other sectors are increasing
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with GDI per capita. This ia mainly due to ‘ndustriés 09- peper and pspsr products
enéd "7- me*sls. Tnputs from thsse ‘ndustries into the other industrias increase
with GDP per capits, the ssme is trus for the shares of thsse industriss on the
output mix { *abiss 8 snd 14),

(1i3) The intermediste inputs into sgriculture increass, ths value sdded( input)
coefficient decreases with GDP per capita ( Table 4),

(iv) The psttern of the 1ight industry sector chenges: the sheres of industries 16-
printing and publishing snd 18- mstal products increase, the shares of industries
13« textiles and 14- wearing spparel dscrsese with GDP per capita. Ths inputs from
the former two industries into the other industries increase with GDP per capits

( Ts>les 8 and 14),

2. Size of the country:

(1) Ths inputs into the service sector incresse with the aizs of the country. Thia
is mainly due to the inputs into 23« transportation. The pettern of the output mix
#lso changes, the share of tresporetion incresses with the sise of the country at
the expense of both 2°- trade snd Di- other services ( Tsbles 4,8 and 14).

(*) The ‘nputs from the ‘ndustry 11- non- metsllic minerasls ( mainly cement)

‘nto other ‘ndustr'es increase with the s’ze of the country, The same is true, to
8 lesser degres, for industry 13- plestic & rubber( inclusive other msnufecturing).

The latt:r relstion cannot be so easily interpreted ( ‘sble 8).

3. Populetion dsnsity
(1) Ths inputs from the service sector into most other sectors incrasse with papuletion
density. Thie relation holds also for the three industriae of which the sarvice

ssctor is composed ( Tablss 4 and 8),

C. A numbsr of coefficients depend on the ocutput mix. The following casas are of
interest:

(1) In the energy sector, the share of 06- electricity influences the inpute from

the energy sector into other ssctor. This might be dus to the relative stability of
the energy input coefficients. ( Tebles 7,170 and 14),

(i) "n the baeic product sector, the shere of 12~ metals hsa strong impact both on the
‘npute ‘nto snd the outputs from this sector( Tables 10 and 14),

(*i#) “n the light industry sector , the share of 18- metsl products has s strong

‘mpact. on the ‘nputs from ths sector to othsr sectors( Tables 10 snd 14),
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tions for the input coefficients for the 24 UNIDO industries

Agriculture, Agri- food processing

Row Columen Intercept GDP per head Population Population density R°
01 01 - - - - -
02 0,007 0.033 (1%) - 0.036 (5%) 0.37
03 =0.000 0.000 (5%) - - 0.15
04 - - - - -
05 - - - - -
06 0.001 0,002 (1%) - - 0.53%
07 - - - - -
08 - - - - -
09 - - - - -
10 0.015 0.008 (%) - - 0,14
M -0,001 0.001 (1%) 0,008 (10M) - 0.26
12 - - - - -
13 - - - - -
14 - - - - -
15 - - - - -
16 =0,000 0.000 (1%) - - G.31
17 - - - - -
18 =0.002 0.003 (%) - - 0.1?
19 0.002 0.004 (%) - - 0.18
20 - - - - -
21 0.000 0.005 (1%) - - 0.27
2 0.029 - - 0.066 (1%) 0,49
23 0.010 - 0.008 (%) 0.19
. 0.010 0.009 (%) - 0.18
01 02 0.338 - 0.588 (%) -0.097 (™) 0.27
02 0.157 - =0,203 (10%) -0.030 (10%) 0.16
oa - - - - -
O - - - - -
05 - - - - -
“ - - - - -
07 - - - - -
08 - - - - -
09 - - - - -
10 - - - - -
" 0.001 0.001 (%) 0,020 (%) 0.005 (%) 0.68
12 - - - - -
13 0.006 =0.,002 (10%) - - 0.12
14 0.001 - - 0.004 (1%) 0.64
15 - - - - -
16 - - - - -
17 0.000 0.001 (1%) 0.020 (%) - 0.43%
8 0,809 - - 0.007 (10%) 0.11
19 0,001 0.001 (10%) - 0.006 (1%) 0,42
20 - - - - -
1 0.002 0.001 (10%) - - 0.10
22 0.107 =-0,026 (1%) -0.190 (1%) 0,044 .(108) 0.29
23 - - - - -
24 - - - - -

P
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Annex ( cont) Cosl mining , Petroleum snd | 11
Row Colusn  Intercept  GOP per hesd  DPopulstion Populstion deasity 7
01 03 - - - - - )
02 - _ - - - -
03 -0,010 0.013 (5%) 0.152 (1%) - 0.20
o4 - - - - -
05 - - - - -
06 - - - - -
0? - - - - -
08 -0.000 0.000 (10%) - - . 0.10
09 «0, 000 0.000 (5%) - - 0.19
10 - - - - -
" =0,002 0.007 (1%) 0.068 (%) - 0.89
12 - - - - -

‘ 13 - - - - -

! 1 -0.000 0.000 (10%) - - 0.10
1% - - - - -
1% =0.000 0.000 (5%) - - 0.6
17 0.000 0.063 (1%) - . 0.64
1 - - - - -
19 - - - - -
20 - - - - -
gl =0.00" 0.004 (%) - - 0.17
22 - - - - -
23 =0,006 - 0.072 (1%) - 0.79
a - - - - -
o1 04 - - - - -
02 - - - -
o’ - - - -
ol - - - - -
05 ‘ - - - -
06 - - - - -
07 - - - - -
o8 - - - - -
09 - - - - -
10 - - - - -
" =0.003 - 0.153 - 0.92

i 12 - . - - _

i 13 - - - - -
14 - . . - )
18 - - . _ .
16 - . . - -
1? 0,003 - 0.153 - 0.92
18 - - - - -
19 - - - - - ’
w - - - - -
21 - - - - -
22 - - - - -
23 - . . . _

a - - - - -
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Petroleus and cosl products, Electricity,

Intercept

GDP per hesd

Population

g88 and water

Population density

01
02
UH
]

01
o3
05

07

10
1
12
13
1
15
16
7
18
19

21
22
23

05

0.001 (10%)
0.009 (10%)

0.000 (10%)

~0.012 (%)

0.012 (%)

0.003 (10%)

0.532 (1%)
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lMetal ore mining , Other mining

Row Coluen Intercept GDP per hesd Population DPepulstion density l’
01 07 - - - - -
02 - - - - -
03 - - - - -
Oh - - - - -

0% 0.031 «0,011 (5%) - - 0.20
06 - - - - -
07 ~0.003 0.021 (10%) - - 0.07
08 - - - - -
o9 - - - - -

10 - - - - -

11 <0, 004 0.003 (%) 0.062 (%) - 0.6%
12 0.002 0,002 (10%) - - 0.07
13 - - - - -
" - - - - -

1% - - - - -
1 0.000 0.000 (10%) - - 0.0?
17 0.000 - 0.005 (M) - 0.80
1 - - - - -
19 - - - -
2 - - -
ty - - -
22 - - - - -
2, -0.0‘O 30!‘“ (”) - oo”
3. - - - -

M 0‘ - - -
oa - - - -
o’ - - - - -
m - - - - -
0% 0.628 ~0.006 (108) - . 0.07
06 - - - - -
07 - - - - -
“ - - - - -
09 - - - - -
10 - - - e -

:; 0.001 - 0.05 (M) - 0.49
13 - - - - .
1. 0,000 - 0.010 (%) - 0.26
18 - - - - -

% =0,000 0,001 (10M) - - 0.10
17 0.000 - 0.081 (M) - 0. 76
18 - - - - -

19 - - - - -
20 - - - - -

21 - - - - -

22 - - - - -

23 0.01% - 0.762° (%) - 0.57
o 0.017 - - 0.018 (5K) 0.15%
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Paper and paper producta, Cheaicala

Bow Colusn  Intercept  GDP per hesd  Populatiom Populstion demsity 2?
01 09 0.00% 0.019 (5%) - - 0.16
02 - - - - -
03 0.00 - 0.063 (1%) - 0.67
on - - - - -
0% 0.019 -0.004 (10%) - - 0.1
[« 3 - - - - -
0? - - - - -
08 - - - - -
09 - - - - -
10 0.02% - 0.128 (1%) - 0.32
11 - - - - -
12 - - - -
13 - - - -
s - - - - -
1 0.003 0.003 (10%) - - 0.10
17 - - - - -
% 0.002 0.002 (10%) - . 0.12
19 0.00% 0.003 (5%) - 0.00% (%) 0.21
x 0.001 0.001 (10%) - - 0.10
» 0.001 0.002 (%) - - 0.20
2 0.057 - - 0.046 (%) 0.17
3 0.024 - - 0,016 (%) 0.19
] 0.036 - - 0.018 (10%) 0.12
o 10 - - - - -
02 - - - - -
03 0.001 - 0.016  (%%) - 0,17
04 - - - - -
os - - - - -
06 0.009 0.010 (%) - - 0.%37
07 - - - - -
os - - - -
09 - - - -
10 - - - - -
e 0.007 0.092 (1%) - - 0.45
12 - - - . .
13 - - - - -
1% - - - - -
% 0.004 - 0.019 (10%) - 0.12
16 - - - - -
17 0.001 0.003 (1%) 0.090 (1%) - 0.56
18 0,001 0.006 (1%) - 0.020 (1%) 0.67
19 0.001 0.003 (1%) - 0.004 (%) 0.29
2 0.000 0.001 (10%) - - 0.1
2 0.0¢1 0.003 (1%) - - 0.26
22 0.053 - - 0.0%0 (%) 0.20
23 0.013 0.007 (%) - 0,013 (%) 0.26
Lol 0.047 - - 0.030 (%5%) 0.19
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Non-metallic mineral produccs, letals

fow Colusn Intercept GDP per head Population DPopulation demsity .2
01 11 - - - - -
02 =0.001 - 0.056 (1%) - 0.91
03 0.005 - 0.038 (%) - 0.7%
“ - - - - -
0% - - - - -
06 0.024 - - 1,009 (10%) 0.12
0?7 - - - - -
o8 0.043 =0.011 (10%) - - 0,12
09 0.01% - - 0.011 (%) 0.28
10 - - - - -

1 0.036 0.01% (10%) - - 0.10
12 - - - - -
13 0.001 - 0.045 (1%) - 0.44
1n - - - - -
1% 0.002 0.001 (%) - 0.002 (%) 0.28
! ] -0.000 0.002 (1%) - - 0.3
17 0.002 - 0.065 (%) - 0.65%
18 0.000 0.002 (5%) 0.081 (1%) - 0.63
19 0.004 0.004 (10%) 0.078 (%) 0.012 (%) 0.4€
20 - - - - -
Fol 0.004 - 0,249 (1%) - 0.70
22 - - - - -
23 0,043 - 0.240 (1%) - 0.26
] - - - - -
o1 12 - - - - -

03 - - - - -

03 «0.000 - 0.080 (%) - 0.79
m - - - - -

0% - - - - -

06 0.012 0.009 (1%) - 0.013 (%) 0.3
o‘? - - - - -

o‘ - - - - -

m - - - - -

10 0.005% 0,003 (10%) - - 0.10
1 =0.001 0.003 (%) 0.037 (1%) - 0.42
122 - - - - -

13 - - - - -

14 - - - - -

1% - - - - -

16 0.000 2,001 (9%) - - 0.21
L1 0.001 - 0.031 (M) - 0.63
8 - - - - -

19 0.004 0.010 (%) - ‘- 0.2%
20 0.003 - - 0.074 (%) 0.3%0
21 - - - - -

72 - - - - -

23 0.028 0.170 (1% - - 0.22
o8 0.024 - - 0.063 (1%) 0.56




-

Row

Coluan

Intercept

“A7 -
Anzex ( comt. ) Textiles, Wearing epparel

GDP per hesd

Populetion Pepulation density

01
02
03
o4

“0%

06
07
08
]
0
1
2
3
“
»
%
7
"
»
20
®
a2
2
2

0
02
03
o
05
06
0?
08
09
10
1
2
13
1
15
16
17
18
19
20
21
22
23
*

13

14

0.128

0.000

=0.034 (5%)

0.004 (10%)
0.002 (%)
0.0n02 (10%)

0,023 (1%)

0.002 (1%)
=0.033 (5%)

0,005 (1%)

0.005 (%)

0.310 (%)

0.032 (%)

0.322 (%)

0.008 (1%)

0.004 (5%)

0,023 (10%)

0.1%

0,15

0.10
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Annex ( cont,,

- Af

Wood products, Frinting snd publishing

Row Colusn  Tniercept  GDP per hesd  Pepulstien Pepuleticn demsity a?
01 19 - - - - -
02 - - - - -
03 - - - - -
) - - - - -
0% - - - - -
“ - - - -

07 - - - -

08 - - - - -
09 =0.001 0.003 (1%) - - 0.5
10 - - - - .

" =0.000 0.001 (1%) 0.058 (1%) - 0.79
12 - - - - -

1) - - . . -

% - - - - -

15 - - . . -
" «0,000 0.001 (1%) - - 0.%7
17 0.007 - 0.045 (M) - 0.19
» - - - - ]

19 - - . - :
0 0.001 0.001 (10%) - - 0.10
” - - - - -
aa - - - - -

,’ 00029 - - 0.02‘ (1“) 0-27
a - - - - -

0‘1 16 - - - - -
02 - [ 2nd - - a
03 ~0,000 0.001 (108) - - 0.12
0‘5 - - - - -

0 - - - - -
06 - - - - -
07 - - - - -
“ - - - .- -
09 - - - - -

10 - - - - -

" ~0.000 - 0,017 (%) - 0.91
12 - - - - -

13 0.001 - 0,007 (10%) - 0.10
14 0.000 0.001 (10%) - - 0.1
1 0.000 - 0.008 (1%) - 0.47
1 0.010 2.020 (%) - - 0.16
17 - - - - -

] - - - - -

19 0.004 - - 0,007 (%) 0.34
2 0.000 0.001 (10%) - - 0.12
Cy 0.000 0.002 () - - 0.20
22 0.061 -0,017 (10%) - 0.12
3 0.007 0.007 (1% - - 0.2%
> - - - - -




P

~A9 -

‘Annex ( cont.) Flastic and r~ubbder products, Metal products

Bow Colusn  Intercept  GDP per hesd  Population Population demsity x?
01 19 - - - - -
02 -0.000 - 0.072 (1%) - 0.88
03 0.000 - 0.012 (1%) - 0.46
o4 - - - - -
0% - - - - -
06 - - - - -
0?7 - - - - -
(] - - - - -
09 0.002 0.007 (1%) 0,034 (10%) - 0.40
10 0.038 0.018 (10%) - - 0.11
1 - - - - -
1?2 0.007 0.004 (10%) - - 0.1
19 - - - - -
» - - - - -
4 - - - - -
L) 0.002 0.002 (%) - - 0.1%
19 - - - - -
1 «0,001 0.00% (1%) 0.111 (1%) - 0.45
19 «0,003 0,006 (%) 0.123 (%) - 0.63
2 - - - - -
" =0,008 0.004 (%) 0.335 () - 0.89
® 0.102 ~0.026 (%) - 0.07M (%) 0.3%
2 0.013 - 0.B4S (%)  0.076 (%) 0.74
» 0.041 - - 0,053 (%) 0.36
o 18 - - - - -
02 - - - - -
03 0.007 - 0.011 (10%) - 0.12
Oh . - - - -
05 ‘- - - - -
“ - - - - -
07 - - - - -
08 - - - - -
09 - - - - -
10 0.011 - - 0.006 (10%) 0.12
1" «0,001 0.001 (1%) 0.040 (1%) - 0.7
12 - - - - -

13 0,000 0.000 (108) - - 0.0
14 - - - - -

18 - - - - -

16 «0,000 0.001 (1%) - - 0.35
17 0,004 - 0.035 (1%) - 0.2%
18 0.016 0.017 (10%) - - 0.13
19 0.002 0.007 (1%) - 0.011 (9%) 0.27
20 - - - - -

21 - - - - -

22 - - - - -

23 0.016 - - 0.014 (%) 0.18
oh - - - -




Annex ( cont.)

- A1 -

Machinery, Transport equipment

Row Colusn Intercept  GOP per hesd  Pepulation Pepulatica demsisy a?
01 19 - - - - -
02 - - - - -
03 - - -
0% - - -
05 - - - - -

[+ - - - - -
07 - - - - -

[+ - - - - -
09 0.003 0.002 (10%) - - 0.4
10 0.011 - - 0.022 (%) 0.67
11 0.00“ - 0005‘ (1’) - 0055
12 - - - -
13 - - -
“ - - -
18 - - - - -
1 0.000 0.002 (1%) - - 0.28
17 0.010 - 0.056 (%) - 0.18
] 0.005 0.017 (%) - - 0.35
19 0.059 0,016 (10%) - - 0.1
20 =0,001 0.005 (5%) - 0.1
P 0.001 0.003 (%) - 0.16
2 _ _ _ ) -
23 0.011 0.005 (10%) - - 0.1
F. 3 - - - - -
0‘1 ?O - - - - -

02 - - - - -

03 - - - - -

04 - - - - -

o’ - - - -

“ - - - -

07 - - - - -

o8 - - - - -

09 0.000 0.001 (1%) - - 0.42
10 - - - - -

" 0.002 - 0.071 (%) - 0.78
12 0.050 - 0.211 (10%) . 0.11
1% - - - - -

1 - - - - -

1% - - - - -

16 =0.000 0.007 (%) - 0.002 (%) 0,44
7 0.049 ~0.013 (5%) - - 0.16
e 0.000 0.020 (%) - - 0.24
19 - - - - -

20 - - - - -

21 ~0,000 0.003 (1%) - - 0.%0
22 - - . - -

: 0.014 - - 0.010 (%) 0,23

-
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Annex ( cont.)

-A MM a

Construction, Trede

Bow Colusn  TIntercept  GDP per hesd  Populstion Pepuletion density a?
01 21 - - - - -
02 - - - - -
03 - - - - -
o4 - - - - -
05 01009 - - 00005 (‘Wﬂ) 0.10
06 0.002 - - 0.002 (1%) 0.35
07 - - - - -
o8 0.035 ~0.010 (10%) - - 0.12
09 0,000 0.001 (1%) - - 0.43
10 - - - - -
1 - - - - -
12 0.032 - 0.139 (%) - 0.16
13 - - - - -
" - - - - -
1 - - - - -
" 0.000 0.001 (%) - - 0.25
" 0,004 - 0.078 (%) - 0.54
% 0.022 0.008 (10K) - 0.020 (1%) 0.2%
9 0.013 0.008 (%) - - 0.2
20 - - - - -
b o) - - - - -
22 - - - - -
a3 - - - - -
) - - - - -
o 22 - - - -
02 - - - -
03 =0.000 0.000 (10%) - - 0.09
0s - - - - -
05 - - - - -
06 - - - - -
07 - - - - -
o8 - - - -
gg 0,002 0.004 (1%) - - 0.36
11 _ N - ) -
12 - - - R -
13 - - - - -
14 - - - - -
15 - - - - -
:; 0.002 0.004 (5%) - - Dv'9
:; 0.000 0.000 (5%) - . 0.13
:‘: 0.002 0.003 (%) - - 0.1%
22 - - - - -
:: 0.026 0.013 (10%) - - 0.12

s e o
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Annex ( cont,)

- A 12 -

Transport and communication, Other services

Row Coluwmn Intercept GDP per head Populstion Population demsity .2
01 23 - - - - -
02 - - - - -
03 «0.000 - 0.006 (1%) - 0,80
O - - - - -

> 0,046 -0.012 (%) - 0.046 (1%) 0.4k
06 0.004 0.002 (%) - - 0.16
07 - - - - -
o8 - - - - -
o9 0.000 0.001 (1%) - - 0.33
10 - - - - -

1 «0,000 - 0.032 (1%) - 0.89
12 0.000 0.001 (%%) - - 0.16
13 - - - - -
“ - - - - -
1% - - - - -
1 ~0.000 0.002 (1%) - - 0.52
17 0.009 - 0.074 (1%) - 0.%
18 «0.000 0.002 (10%) - - 0.12
9 0.001 0.004 (1%) - - 0.2%
2 0.036 - - 0.020 (10%) 0.12
g 0.005 0.011 (10%) - - 0.12
22 0.053 «0.014 (10%) - - 0.10
23 0.074 0.020 (%) - - 0.13
F. - - - - -

01 2 0.003 - - 00006 (1%) 0.36
02 0.008 0.005 (5%) - - 0.13
03 - - - - -

m - - - - -

0% 0.002 - - 0,004 (1%) 0.38
06 0.003 0.002 (%) - 0.00% (1%) 0,40
07 - - - - -
0‘ - - - - -
09 - - - - -

10 - - - - -

11 - - - - -

12 - - - - -

13 - - - - -

18 - - - - -

15 - - - - -

6 0.002 0.004 (%) - - 0.5¢
17 - - - - -

19 - - - - -

19 0.001 0.002 (%) - - 0.18
20 - - - - -

21 0.01% 0.005 (10%) - - 0.11
22 - - - - -

?5 - - - - ‘-

20 - - - - -

- an— d
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Aanex ( cont.)

Row

Coluan

Value added

Intercept

-A19 -

GDP per hesd

Population Population density

2l

va

o1
02
03
Ol
0
06
07
o8
]
10
hy
12
13
1)
15
16
"
"
19
20
4
2
)
o

00791
0.280
0.147

0.732

=0.059 (%)

«0.109 (%)

s 5 5 & ¢ 3

'000” (,' '

1.600 (%)

-2.695 (%)

0,53 (%)

0.%0 (W)

«0.904 (1%)

=1.257 (%)

=1.360 (%)

=0.107 (1%)
0.046 (10%)

«0,281 (%)

«0,087 (1%)
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