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ABSTRACT
 

The dominant methodology for projecting the structure of the
 

labour force, the manpower requirements approach, is based on 
the
 

assumption that there is no substitutability among the different
 

The purpose of the present paper is to estimate
types of labour. 


directly and quantitatively the effects of supply variables,
 

using international cross-section data.
 

In Section 1, it is argued that the utilization of a given
 

least
type of labour within a given sector is likely to depend at 


partially on the supply of that type of labour within the economy
 

the hypothesis is tested statistically.
as a whole. In Section II, 


It performs well in the sense that half of the coefficients of the
 

supply variable are significant at the 5% level, and all but one
 

have the expected sign.
 

Results suggest that the manpower requirements approach gives
 

a misleadingly rigid impression of the demand for labour and
 

hence of the derived demands on the educational system. For a few
 

is relatively unimportant, and in
occupations, the supply variable 


such cases it is possible that the manpower requirements approach
 

modified to take into account the productivity factor -- might
 

perform satisfactorily. But for most occupations, the influence
 

of the supply variable is sufficiently strong to invalidate
 

the notion of "requirements."
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FORC1LSUBSTITUTION AND THE STItUCTUHL OF THE LABOUR 

'rhe dominant methodology for projecting the structure of the labour force, 

approach, is firri,,y based upon the assumption thatthe nanpower requirenments 

kinds of' labour i.ay not be substituted for one another. lit its n:oredifferent 

been made at takino into account the insophisticated versions attempts 	have 

level of output per worker on the structure offluences of' such factors as thc 

rigidly demandthe labour force, but nonetheless the analysis has remained 

orientated.
 

A growing number of studies have nevertheless noted the probable importance 

(1964), in what was probably the first attempt atof substitution. Hollister 

it extesting systematically the manpower requirements approach, discusses 

the effects of the supplytensively, hut wade no attempt at estimating directly 

variables. Instead he observod 	 the large proportions of the variances of the 

unaccounted f'or by techiological anid scalelabour utilization coefficients 	 1 

inferred that they were the result of substitution. In the sai;evariables and 

are led to make indirectmanner the atithors ofl the recent OECD study (1970) 

Amorg, the pureiy Lie or . ica]inferences about the (.xteI t of subsLituti on. 


papvmrs that have trea ted the Subject probably the be. t ,row, i s that of' Ilau2"
 

(19C7). 
onThe residtial approach to the assessni.ent of' the effects of s,stituti is 

ut satisfactory iii several ohvious respects. In the first place, as hollister 

there is no way of knowing what proportion of the unexplainedacknowledges, 


variance in the labour coefficients should genuinely be ascribed to substitution
 

* I am indebted to Zvi Griliches and George Psacharopoulos for valuable colmn'ents. 

1 See especially p)). 136-8 The study remains a most incisive critique of 

the manpower requirements approach. 

2 See Chapter V. 
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and what proportion is due to errors in the measurement of the data and to
 

technological variables excluded from the analysis. Secondly, it is probable
 

that part of the variance apparently accounted for by the technological var

iables should in fact be ascribed to the supply variables, since the former
 

may b'. acting partially as proxies for the latter. Thirdly, even if one were
 

able to measure accurately by an indirect method the variation in labour co

efficients due to substitution, one would still lave no knowledge of the mech

anism responsible for it and would be little better off for eithwr prediction
 

or planning.
 

The purpose of this paper is to estimate directly and quantitatively the 

effects of supply variables, using international cross-section data. Section 

1 sets out the theoretical framework. lt is of tedious length but this is 

inevitable because the final model is a gross simplification of a complex 

structure of interacting relationships, and a detailed exposition is necessary 

for it to be possible to interpret the empirical results. These :.re presented 

in Section 11. In conclusion Section 111 discusses the implications for 

planni ng. 

The Theoretical F'ramework
 

In any attempt to unravel the supply and the demand effects operating 

sirtultaneoiisly within an economic system it is necessary to formulate an equil

ibrium nudel of scope broad enough to include all the l'c-1eNa rlt functional r'lat

ionships. Within any given country the problem of the utilization of lal-our 

can he viewed from two different angles : the deturmination of the co.:positioz. 

of the labcar force employed by a given industry, and the determilaLioln of the 

allocation of the total supply of a given type of labour between the ,!ifferert 

industries. 

The first element of any model, explicitly or otherwise, of the structure
 

of the labour force is the production function
 

i 1 i1 '" "' Lir(1) Y. Y. ( K., L,..., L.m) 
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where
 

Y. = output of industry i

1 

capital stock of industry i
K. = 

j in industry i
L. . = employment 	of labour of type 

production function is written in the restricted form

Generally the 


L.(2) 	 Y. = Y ( Ki' ) 

where
 

(3) 	 L. = L. ( . , ... , L. ) 
1 L Lil Lim) 

Thus L. is an aggregate index of the labour employed in industry i 

1 

The manpower requireiieiits approach predicates that (3) takes the special 

form
 

L..
 

(4) 	 L. = mi ( " )
11 	 1]a 

Lhat, in thei ahsence
where th a. 1 are techrioloical constant:. It ca. lie st'e, 

ti of the di'fferent types of' lalourof' unemploym;ent, kt) deteriries proportioins 

employed hy industry i, . (j=l,...,m), since1I 


I,..	 .. __3A a 1.1 
(.5) 1.. -- =I Z 

i.1 i. 1<k
k 	 I{Za
 

In the orin-inal versiol. of' the ranpower requirements approach, as outlined 

(1962), the a.. , and hence the lij , were assumed to he constant.by Parnes 

In later variations of' the methodology, for example liorowitz, Zymelman and 
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to be funct-Herrnstadt (1966), and Layard and Saigal (1966), they were assumed 

ions of output per worker. In either case, providing that one makes the furth

er assumption that there is no substitution between capital and labour, it is 

not necessary to complicate the mdel further by introducing supply functions 

for labour. The industry production function (2) becomes 

L. Y. 
11 	 1 

where CY. and P, are technologically determined parameters. Hence, providing 

that there is no unemployment, 

(7) L.1 = 	 1 Y.1 

and 

(8) 	 L.. = .Y 

In order to coinpute the L ij one merely has to ,;;ae ,t projectiol. of Y. 

of (. an! thie 1. . In in, usLrits wiich h1aveand to calculate estimates 1 1,]
 

ex hiited1 si gnit'icant growth in lahour productivity it is custoi-iairy to take
 

this int o account hv writing the parameter a. as a function, for exanmpl e a 

of time.function,exponentialdeclining 

of labour in each industry,Hlavint obtained the demand for 	a given kind 

for that kind of labour for ti economy as one can ohtain the aggregate der.and 

a whole. If the aggregate supply of each kind of labour is not equal to it!

must be either loss of' output or uneti:iioyment oraggregate demand the result 

both. According to the manpower requiren.ents approach, therefore, eititer care

if full enployment and flaxilga]ful planning or consirderable luck is essential 

growth are to be achieved. 

3 In spite of the well-lknown finding of Ker~drick (1961) that the rate of' growth 
in ti.ost itidustries.of labour productivity does not appear to be stable 



assumptionsIn order to reach this pessimistic conclusion three important 

to he made and each of thenm has been challenged by empirical studies. To
had 


(2) in the place of (1) it is necess
write the production function in the form 

between any particularthere is no relative complementarityary to assume that 

type of lahour and capital. A study by Griliches (1969) indicates that, for 

the United States, there exists relative complewentarity between skilled lab

our and capital. In order to write (4) instead of (3) it 	 has to he assumed 

kinds of labour.
that there is no scope for substitution between different 


Doubts on this score are expressed in the works by Hlollister, Layard and Saigal,
 

above. In addition empirical studies by Bowles (19C-8) and
Blaug and OECI) cited 

attempts at measuring directly the elasticitythe present writer (1971) report 

labour, and the estimates of such
of substitution betiseen different kinds of 

high, always above unity. Finally it should be
elasticities are invariably 

place of (2) it is assur.ed that the elast
recalledr that in writing (6) in the 

1 labour is zero for eLch irdlhstry.icity of substitution hetweev capital an,

on this topic have in general concluded other-
Tho numerous empirical studies 

4 
Wise. 

mlu.-:t sta.ri froli the
If these three assumptions are not made thei: one 

bginning i 'ith the producti on function (1). It a ppeacr: i i viLble th-it ti.. 

Lo 
.u.-t bring ii, the supply side explicitly alld complete Lhe 1,:ol]el il ore!a" 


latter were ; erobtain ll, equiii'riti, systei:; for th lbhour market. If' the 

'otly c.l'pe t ii ive o03e could expect that a givet, kiid of' lthour woiuld have t:;. 

sulife wage, all(r' t r(.,'ore the sti e L;;arginal productivity, ill a I]] . s,L ri'oS. 

the following systei: of equationsOne woul(I then obtain 

Yi Yi (K ,Lmn(1) 

dy. 
.. ,nw~j(i~l, 1.... 

=l,... ,,,)(10) 	 E L.. = L(j 

4 lor a survey of some of these see Nerlove (1967) 

.9 

http:assur.ed
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where 

w. = wage of labour of type j 

L. = total supply of labour of type j
.1 

Taking the K. and L. as exogenous, there are (nMnn+m) equations in asI .j 
many variables 	and they could be solved if the functions Y. were specifi(r(

1 
explicitly and 	 possesRed plausible first and second derivatives. Htowever 

there exists io general agreement concerning the nature of tii Y. and thus
I 

any atte:.pt to specify themt would be unduly awitious. This of course entails 
abnndoning any attewpt to specify the L.. as functions of the K. antI the 

1,] 	 1 
L.. Nevertheless it does not rule out the less ambitious goal of estirating*1
 

the effects of stall changes in the k. and L. on the values of the L.
I 1 j 
Taking, differentials of (,) and (10) one obtains 

dw. 	 Y. dL. 

s 	 1 ,] i p s 

(12) 	 = 0 (,J s) 
IdL. 

S 
- 1 (,j = S) 

(13) 	 dw. n 02 Y. dL. d:Y.-	 *] .-... I 

,li p=l i..dL. dK L..i6 .s 	 1, I~ 5 1,] s 

(14) 	 d L. 0 (,=l, ... ,u,) 
i dK 

s 

http:atte:.pt


-7-


For any change in one of the L there are m(n+l) variables of the form 

dL .. /d , dw./dL and as many equations. Similarly for any change ijn one 

of the Ks there are m(n+l) variables of the form dL ij/dKs Ow./dK and as 

many equations. The equations are linear and can be solved without difficulty 

providing that some t.ethod can be found for estivating their coefficients. In 

order to simplify the analysis it will be assumed that 

(I 

a'-Y. 

(15) 	 1= 0 ( = p) 
aL..dL.
Ij Ip
 

i.e. that the effect of a change in the enployment of one hind of labour on 

-
the margina l *roductivity of a different kind of labour within aiiy given inlus 

try is so small that it n.ay be ignored. Naturally this can he valid only as 

cora 	 first approxiination andI then it is satisfactory only if, ,t.7, has beon the 

tentior of the two empirical studies cited above, the ela ticity of suibstilttion 

bitwveet oifferent ikinds of labour is high. Equation t11) iow becomes 

(h .. d Y. . d L.. , 	 1 . rL.L.L(lii) 	 .I = 

dL 	 L. d hi dL 
S 1,] s i j s 

02y 

d 	Y.
 
where I. is thme inverse of I Hlence, using (12), 

'.1 OL. 2 .Ij
 

dw. 
(17) 1. .0 	 j 0 s)

i '3 diL
 
S 

(j = s) 

whence 
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dw. 
(18) -- -__ 0 0 S) 

dL 
s 

I 
- - = s) 
E h.
i ij 

It then follows that 

dL. 
(19) 

dL 0 (j ' s) 

S 

-b (j= s) 

where 

b..ij hh i 

p 

A similar analysis can be used to derive the effects of a change in the 

capital stoci of an industry. Using (15), (13) becomes 

(20) 
dw. 
_1 

o2Y. dL.. 
1J + 

Y. 
1 

dK 
s 

6L.2 .
11 

dK 
s 

aL. .Ok
13 s 

h.. dR dL..dK 

13 s ij S 

d Y. 

Hence, with (14), and renembering that - is equal to zero it' i 
and s are different, dL. .dKs.1j 5 
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dw. 	 2Y 
(21) 	 x h. - h S 0
 

i 1j dK sJ Lsj Ks
 

Thus 

dw. Y 

.w b S 
(22) 

dK 	 'J dL .dK 
s 	 sj s 

and 

dL.. 	 Y 

d.1 ff hi. 	b.a (is)(23) 
csSK 	 3 LsjSLdKs 

d2g 
= h.. (h. - 1) .di(sL = s)

dYd 
1jss ~s L O 

In (23) it can lie sver, that the employment of labour of type ,j in i1u s

try i is affecterd liv changes in the capital stock in industry s eveo, if' i 

ard s ari, dif'ferent. It may be arguied Lhl t such influenice is likely to he 

suffici ently si:.all that it may be ignored, in which ca:e (L.3) becomes 

(IL..
 

-3(24) 	 = (bi - 1) gi 
d K. 

1 

where 

L . .o K.ij 	 6 L 
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From (19) and (24) one can derive by integration
 

(25) 	 L.. b. L. + (b. . - 1) gill K. + q. 

where qij is a constant. 

Unfortunately it was not possible to obtain data or. thp caital sticks 

for the statistical analysis described it, the next section. Two way6 of deal

ing with this probleii; were tried. Thu first consisted of linearizing equation 

(1) to obtain an equation relating Y. t) the L. . (j=1,...,m) and K. , and 

then sulistitutina for the L. l from (25) in order to obtain at. expression for 

Y. in terms of the exogenous variables 

M 

(26) 	 Y Z r. .. + s. K. + ceistat
 
i ~J=1 '
 

where r.. (zjil,...,m) and s. are constarts. The re.idunls oltained whtn 

Y. was regresse,! agaitinst the I. (,j=1 ... ,m) thus pro uced e.-Litat s of' t,, 

ternm s. K. , and the.:e were used it asdei of direct esLiiLetes of K ij ni 2)1 1 	 1 

In the alt, rz;a Live procedure the Y. themselves were ise(! as )ro\ios ','r 

the K. . This sii)stitution is perhaps riot as arbitrary as it nay appci.r itt 

first si ght. It woulid be naive to helieve that di!Here iicok; hetLweeli tCOlitries 

in the use, of' dif''ferent 1iiids of labour could he explained exc lisJvtJy iin 

terms of diffrece 	in their relative supplies aid ih the supply OF Capittl. 

Hlowever since the supply of capital is likely to he hi gh i ('orrvlate,!with 

sone of the other factors iot treated ,oxplicitly, it coul d he stiias a1 2el,

errl surrogate for ,on-lhou r sources o1 productivity. Eff'C'Live1 IV this wollo 

be tantaiiount to writing the production function (1) a. a fiu.Lti on of the 

different types of labour only, and thei, assigning to the supply of capital 

the role of a shift factor. According to this interpretation, the suply of 

capital would be playing tho same role in the derived labour utilization 
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function (25), and it is not easy to make an a priori case for supposing
 

that the level of output would be any less satisfactory. It is presumably
 

for this reason that the statistical studies cited above have usually taken
 

the level of output per worker to be the major determinaut of variations in
 

labour utilization coefficients.
 

Statistical Analysis
 

The data used in the statistical analysis were taken exclusively from 

the tables prepared by florowitz, Zynelman and Herrnstadt (1966) from twenty

six censuses (niiieteen countries) held between 1950 and 1962. Prom the 

information furnished by these tables it was possible to calculate the num

her of persons in each occupation in erch industry for each census, and the 

value 0' the output of the industry in most cases. The occupations were 

grouped into 225 categories based on the International Standard Classificat

ion of Occupations, and the industries were disata'regated adhering closcv 

to the International Standard Industrial Classificritiun at the one at, two 

digfit levels. 

The previous sectior, dev,:lI ped the argun;en Is for rIati,, te u t ilizat

il of a j-ivoeI type of labour within a given i.inUS try to the total supply 

of laboiir of tiat type witLin the cofloil.y as a i,hole an~d to eil.er the ca pi ta I 

stock o tie i.,Lus try, esLimated by the residual -.ethod descriloLd ahovo, or 

the .!evel of' output of the industry: 

1
(27) 1 . j = b..J L..1 + c.13. K.1 + p.Pijj 1]i~ 

(28) 1ij bi L. + d. Y + I,j + v 

where K. is the residual esti.,,te of the capital stock in industry i , c.. 

is equal to the coefficient of K.i in (25) multiplied by si , and dij j 

and qi are constants. u ij and vi. are the stochastic disturbance terms 

which account for deviations of the observed values of I.. froi. the values 
Ij
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which would be expected given the values of L. and K. or Y.. In order to 

derive confidence intervals for the estimates of the coefficients of (27) 

and (28) obtained hy using the least squares regression technique, it is 

necessary to postulate an a priori distribution for each of tile disturbance 

t'rms, and it is customary to invoke the Central Limit Theorem to justify
 

the assumption of the normal distribution in the absence of evidence to tle 

contrary. Since (27) and (28) include intercept terms the means of the dis

tributions can be tahen to be zero. It remains to make some further assump

tion regarding tile variances of the distributions, and the usual assumption, 

that of constapcy over the observationst is unlikely to be satisfied. Indeed
 

it is reasonable to suppose that they are highly correlated with the size of'
 

the Ibour force providing the observation. If this were the case, the
 

heteroscedasticity could be removed by dividing the set of observations for
 

each country by its total labour force
 

L. . L. K.,, 

(29) = ..j EI c..j -f + Pij + uijT 


L.. L. Y. 
(30) b.j d.. - + (j + v.. 

whe re 

L = T L. = total labour forcej 3 

pij = Pij 

q qij/ L 

qij 

u.. -- u
x ,l 1.1 

v.
1i 1ij/ 
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u.. and v.. would then be normally distributedThe disturbance terms ij ij
 

with zero means and constant variances.
 

Previous studies have favoured the use of the proportion of the labour
 

force of a given industry in a given occupation as the dependent variable
 

and the productivity per worker in that industry as an explanatory variable. 

For the purpose of comparison with them a third variation was tried 

L.. I. Y. tt 
, = b.. + d.. --L + qi. + v..(31) L. j lj L.jI 
1 1 

Equation (31) has an advantage over (30) in that the heteroscedasticity 

of v.j is more likely to be proportional to L. than to L, and hence the 

former may he a more appropriate scaling factor. It might seen; more corsist

ent to have used it as the scaling factor for the supply variable as ell, 

hut this was resisted on the grounds that L / L. has a less clear narinru 

than L. /L. It should.] be noted that the L.1 are endogenous varliables .ithi, 

the labour allocation model discussed in the previous section, and! thi. t there

fore the intorpretation of' the coefficients of' 5l) is more con,!licatLed Lh1';, 

that of the coefficients of (30) 

,iie' ii 

indicaLioi of the appropriate degree of' a-, re,,-atio, o eei it!,r Ll,, sectors or 

the occupatit.s. Ac corrli lgly two levels of aggro' .ti,;n iiere u,.'for hoth, 

and ier'ce for each experin:ent four sets of results were ohitaine,'. Tile equat

ions were fitted for nine major sectors (ISIC one digit) : (1) A-riculLure, 

Forestry and Logging (2) Mining and uarrying (3) Construction (4) ,nanu

facturing (5) Transportation and Warehousing (6) Utilities (7) Trade 

Ph, analysis upon wlich equations, k29 ) - (31/ a r i, of'i'er.. tilt, 

(8) F iia,.ce, Insur.,tnce and Real Estate (9) Services ; and , selection of 

the minor (two digit) sectors within Manufacturing : (1) !'ood and Beverages 

(2) Tobacco and Tobacco Products (3) Textile Mill Products (4) ClohLii ng and 

Other Fabricated Textiles (5) Furniture and ,ixtures (6) Paper and Paper 

Products (7) Chemicals ard Chimical Products (8) Petroleum and Coal Products 

(9) Machinery (excluding Electrical) (10) Transportation Equipment
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For each of these sectors the equations were fitted for twelve occupa

tions : seven major occupations (1) Professionals (2) Technicians (3) Ad

ministrators and M.anagers (4) Clerical tWorkers (5) Sales Workers ( 6) Man

ual Workers (7) Service Workers ; and a selection of five minor occupations 

(1) Ingineers (2) Natural Scientists (3) Secretaries, Stenographers and 

Typists (4) Foremen and Supervisors (5) Mechanics and Repairmen.
5 

Table 1 presents the results of some one-way analysis of variance ex

periments executed as a preamble to the regression analysis proper. The
 

table gives for each occupation the proportion of the variance in its utili

zation accounted for by the classification by sector, for the group of major
 

sectors and for the group of minor sectors. For the application of analysis
 

of variance to the data it is necessary that the observations in each cell
 

(here the employment of a given type of labour in a given sector in the dii

ferent countries) be normally distributed. Sinceg as was observed earlier in 

this section, this requirement is unlikely to be satisfied by the raw data, 

the employment figures have to be scaled in the same way in which the depend

ent variables of equations (29) - (31) were scaled. Table 1 shows the re

stilts obtained, using L, total ~1employment within the country, and L. , eMu

ployment within the sector providing the observation, as scaling factors. 

The results were all significant at the 0.1) level, with the exception, 

of those for l'ore~eti. It would be easy, but iistaken, to interpret thew as 

supportig the manpower requirements approach. Thev indicate ti. the Iahoti r 

utilization Cuiictioi:s are different for different secLors, iot that lal.onr 

utilization within any given sector is constant. Ior all of the cxajor oc

cupations, anrif for three of' the five min.or occupations, the muajor sector 

classificati on accounted for a higher proportion, of the variance thai. tie 

minor sector classirication. This is scarcely stirprising since the iajor 

sectors cover tle whole econolmjy exhaustively while Lhe r.ior sectors compri se 

only part of' the wantut'acturing sector ald are tleref'ore uIlil..ely to exhibit 

as great a diversitv ii their occupational strucLure. 

For rletailed ISCO dei'initions of the occupations see lorowitz, Zymelman 
and lIlerrnstadlt op. cit. Appendix I). 

5 
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TABLE 1 

variance "explained" by the classificationProportion of' the 

of employment within occupations 1i) by major sector
 

(ii) by a selection of 

ma,jor occupations 

professionals 

technicians 

administrators 

clerical workers 

sales workers 

manual workers 

service workers 

minor occUations 

e u;g i neers 

natural scieirtists 

secretaries 

foremen 

mechanics 

awithin manufacturingminor sectors 

minor sectorsmajor sectors 

scaling factor
 

LILL. I 

0.39 0.650.88 0.84 

0.48
0.88 0.84 0.33 

0.53 0.18
0.59 0.67 


0.540.78 0.87 0.55 

0.64 0.330.86 0.78 

0.670.77 0.92 0.54 

0.30 0.14
0.82 0.87 


0.36 d..50.52 0.60 

0.610.47 0.20 0.51 


0.25 U.260.48 0.55 

0.26 0.06 0.14 0.03 

0.46 0.540.56 0.39 


a see the text for definitions of the rajor and minor sectors and for an 

explanation of the scaling factors.
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The results for equation (29) for all the occupations and sectors are
 

shown in Tables 2-7 Tables 2-4 give the coefficients of ./L L
 

K. / 1L and the intercept. An asterisk indicates that the coefficient is 

signif'icantly dirfferent from zero at the 5t level, using a two-tailed t

test. It should he noted that for the lalour supply coefficie:t, which
 

may be expected a priori to he positive, the two-tailed test is severe a0r 

the weaker one-ta iled Lest may he nore appropriate. This is :.ot so ohvious, 

however, in the case of the capital variable. 

Frow Table 2 it i:.ay he seen that 111 of the 228 labour supply coet'

ficients are positive and significant at the 51 level using the two-tailer! 

test. Orne is negative and significazt. A further 2,4 are negative lut .ot 

significant. The coefficient is significait i-,ost frequer:tl., For technicial..i, 

clerical workers, ei:nineers, secretaries a&r foren.en. It is so i: s.r

nificant for adinmJ istrators, nanual workers, service workers a"q' i.tural 

scientists. Arong the sectors the variable perfor:.s hl.-t for r;,ai'ufacturi: 

utilities, tra,:e, finnnce, services, cIemicals and petroleum products, anti 

worst for agriculture, tobacco anid :,achinery.
 

Oi the capital coet'ici(,ats, shown in. Taile 3, 59 ar, sig i,'c: i , 

the 5; level. If these al but 2 arp pousitiP'u.. Ti rreuuecy of sir:iic

ance is f:irlv nuil or:;: for the occupatios,: being highest .lo' pro Iesii0.,als, 

nianal %-,ork:ers and1 foremen, and lowest for satles worker.', service wor!,ers 

al"r'!echainics, is ver' theI hut it uneven an ong sectors, h(iei,'"hij'I sL r ,r 

mi ning, fUd v;rhr'ucts, tobacco and pa per, "n, owest for ariCU1turl , Ce. -

strcLion nia:uu'acturing, trade , finurce, services, furniLure, chvi. icols 

and petrol eil products. 

The intercept term in the equation a ppea rs to he almost redtU,, . It 

is significanit only 30 ti e., out of 228, and 11 of these ane fur the single 

occupation.r al.i iistrators. 

Table 5 gives the value of the coefticient 11 dotVr:.,iA Lio, for eaC!; 

equation. An asteri sk indicates that the corresponding F'teAL is sig'"iri(nnt 

at the I, level. 

http:foren.en


- 17

inin Section 1, the coefficient of Lj / L 
According to the analysis 

b ij, is given byequation (29) , 
h 02" 

d2Y.h. 
aL.2.

3•. where hi.UJ = inverse of 2b.I J v-hpP ii j 

p
 

Hence the labour supply coefficients represent the proportions il which 

of a given type of labour would have to be dis
an increment in the supply 

its marginal productivity to fall uniformly in 
tributed among the sectors for 

type ofcoefficients for a given
each sectrir. Theoretically the sum of the 6 

to unity. lt therefore 
over tne major sectors should be equal pro

labour 
the suns all lie 

vides ri check on the cozsistei
7 

cy of the results. In foct 

betwee, (0.F and . .I 

lhour supply coeffi ci ents thus con-
Thn e 1a:t i ci ties derived from the 

f the differeint sectors car,relative ertse with whichstitute reasires of the 

I:;Ay b.t olh-ervei thr.L 
ahsorb the tyvpo ef labour in , uestion. , infable (5 it 

arialyaic ti(is, was -xiclud-ed! iroP, th,- regresion
0 Ore iiajor s~rrtor, co:, 

thereforcoetticieoits should 
sis for I eL: of ,,utiIt iatai. Tne sun. of the 

fall short of urity. nut loot -)%f,.r sjijce this sector *oer(liy l 

les. thai, :, ol the t( tal labour force. 

ror the ,.-tin' not 1- exaC. .r to .
7 Th i, . c,.c. of th-s ciuck Ioul 

at'.- ,t ti. ' ,' itCj - wold :f.ces,,riI. tv s";,Imed exactly to u1rity if 

8p, t;;1 v': :.bl e ; :ot LeeS lcluded in toe q tid'i , anid if* t.,! to) 

i ,i i ed: i) Li.t nLl1 t 1.;(,r s ctor.- .,,eQ 
, icor, I tin ha:' ." ,etl 

. thai th,.
is lu,'c it the rer,- .! oio. ari'avsis ksee fo"tote ": ii) 

1or thr, o.ti l ri
Sir,. :et C cct;jtries ia'' f(.rsI shed the ,Isrrv iLio.S 

.
~l .- w,'re :j, .:ct ,i;,iroxil ,:tel'V s ti S

of f'.iA o.,(:, ti ,I .)lince the,.se ccdit could' , ,.'. ,i e e, r ,: ,, tv 
. ,, , t . :u ,,y coetficiel.tifii- ,, th 

virille disturbed the equtionris.
onlY" to tj:O. (!XteIt tl t he.t c;ital 

t I!i;_It have IeII )(..iIII' 
' to ir:,prov, the e'f'ici:cy o0 tiL estirati or: 

1i A: t], . .- Lii.,ntorlhe equi-ti ish tooet):er ikiolspro('e,'ur', hv tv ; i l 
Zei fer l9(J) at.d Powell n96i)).This was rot attelpt

se, iii particilur 
were ;-.o I oiugh to provide a 

ed |,ecau.-e iL ,,I. i (.l tLul whether tLe data 


ate (A the joitt vrriarice-covi, rju ce : ftrix.

satis 'actory e.-Li 

which they cat; absorb a given proporti onl
8o r( prec i se-y' the e:-e with 

of that kind of labour. The coefficierts tlhene
it crease in the employi ent 

witIh which the sectors cat. absorb a - ivfnl. 
selves are iiensures of thire ease 


er,+loynent of the labour.
alsolute increa se in the 

http:coetficiel.ti


the elasticities for administrators are on the whole lower tin unity, that 
those for technicians and sales workers higher unity, and thatare than those 
for clerical worhers, and in particular, secretaries, are approximately equal 
to unity. No tendency is dominant for the reu'aining occupations, nor for any 
sector across the occupations. 

Since the estimates of the capital stocks were estin-ated as residuals, 
their sum for any given sector is necessarily equal to zero, and hence the 
elasticities corresponding, to the coefficients in Table 3 are also necessarily 

equal to zero.
 

The results for equation (30) are similar to those for equation t29), airl 
are shown in Tahles 7-12. Fewer labour supply coefficients (Table 7) are
 
significant at the 51% level (91 instead 
 of 112). Only 7 coefficients are sig
nificant for eountion (30) but not for (29).equation The iunerical values
 
of the coefficients are much the as hefore.
same 

The output variable (Table 8) is significant more frequettly thar the
 
capital variable that it replaces (8d times instead 
 of 59). Again tht, overlap 
between the sets of signii'icant coefficients is high, silice only 15 of th, 
coefficients significant for equation (29) are not sip,:nificant for e(':uation
 
(30). The orde.rs of nargni tude of the coefficients are .,.i:IIllJy the si., as
 
previously, a:' none of the siAnific;.nt coetici, its clh',nge.- si-1. 

The interctpt term (Table 9) is again relatively irairp rtit , eljig si g

nifLicant only 29 times.
 

The overall fit is si-lghtly improved. The Value of the coeP'i icient of
 
determination 
 (Table 10) is, on average, a teirth higher Lhai'%; for ec.in Iion (_9), 
and the corresponding F-test signiificanttat l 115is the level tiies inostead 

of 92. 

Tables II and 12 give the elasticities derived 1'rom the coef'l'iciernts of 
L and Y. 'fie former are much the same as those t'or equation 29). T 
latter, whici yield the of' the 01measures of' sensitivity m iztiii'ition on a fIv'i'l 
type of labour to tihe level of' output, are in general lower than unity. imply
ing that the demand for labour grows imore slowly than output, even for tire 

http:siAnific;.nt


skilled occupations. Those for professionals tend to be highest, suggestmore 


ing that the demand for pi fessionals grows more rapidly than the demand for
 

other occupations as output increases. 

as an alternativeAt the beginning of the section equation (31) was offered 

of lah
formulation of the relationship between the uitilizatioz of a given kind 

our, its total supply and tile level of output. This equation has Lij / Li as 

as one of Lhe independent variables. It
the deperndent variable and Yi / Li 

should be emphasized that the coefficient of Yi / L. does not have the sane 
11 

interpretation as Clont of Y./I in equiation t30) . In general the estin~ate
 

he lower, since L. is positively correlated
of its value may he expected to 

be especially pronounced in the cases of
with L.. This effect is likely to 

form substantial proportions of the labour force, for
those occupations which 

of the
example manual workers. The econon.ic explanation for the divergetnce 

coefficients lies in the fact that increases in the demand for a -ivel ki d of 

can be split into two components: increases (fIelabour within it ,river: sector 

the sector, arid iicrnses ,ln, toto increases in 	 the total er.ployment within 

changes in, the level of productivity per worker. The latter generlly Cais,, 

the der and for ,more skilled workers to rise and for less skilled worker.; to 

is ke)t constar, t. Thefall, as productivity:i increases, if'total er:,)loyienL 

ifi eC uait o 8:l)is an esti;ate of ttb, sucon': con-imd ort,coefficient of1'. / I 

a.,' is
only, while the 	 coetf'iciejit of Y / I il equation k30) :izclud,., bot, 

hig(-her. It follows that tile elasticities dvri%'el fYoI. the
coise.?queif . ial lv 

for equation (30) than for e(,tuLLL1l (81), and coe rficieiits sliolld lhe higher 

12 arid 1.1.Lhis car be verified by c omparing Tahles 

sinilar effe'ct oti the co t'ficie , of the supply var-There is a sortiewhtat 

which is the sane l'or both equations. Ie(,cause tile denoritnifii tor o ' theiabile, 

eqian tion (31) is correlated with the niu;t.rator, the redependent variahle of 

hencesponse of the dependent variahle to the supply variable is daii.ped arnd 

the estitinte of' the elasticity is lower. Agail this is eSple.cialiy notice;ahil, 

in the case of i..anuai workers. 

well as eqiatior: (30) 9 .On th(e whole equation (31) performs nbout as 

oneof the supply coefficients are positive and significant at the 5', level.; 

is negative and significant ; and 19 are negative but not sig,,ilicant. Sub

output coefficieits are significantlystantially fewer (47 instead of 83) 

http:econon.ic
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different from zero, but this was to be expected sinae they should in tleory 

lie lower. Far fewer are positive and significant, more (15 instead of 6) are
 

negative and significant. For the most part the values of the coefficient of
 

determination are lower than those for equation (30)o 

Before drawing conclusions from the statistical analysis the results of 

a further experiment will be presented. In none of the three major eiiupirical 

studies cited above 9 was a supply variable included explicitly in the regress

ions testing the determinants of the occupational structure. In order to in

vestigate the effects of its omission on their conclusions, the supply vari

able was dropped from equation (30) and the coefficients re-estimated. 

L.. Y. 
(32) = .- + q. + v.. 

The elasticities derived from the estimates of the (;utput variable arc 

shown in Table 16 and the values of the coefficient of determination in Table 

17 . 107 of the 228 output coefficients are significant at the 5'c level, as 

opposed to 83 for equation (30). Hence the number of coefficier:ts which f'ail 

to remain significant upon the addition ol' the supl1y variable is not g re; t. 

It may hoe noted that almost halr of these correspond to otie miiior occupation, 

secretaries. The elasticities are as a rule higher than tijose for eointion 

(30), i f, 
1 icating, as has already been sugg ested , that tile oIItJutt vari:hl. is 

partly acting as a proxy for the supply variable. The i'-ra io niea sur i ng" the 

goodness of fit is significant at the 1 o level 72 times instead of' 11.5 tin,es 

for equation (30) 

sunima ry 

The statistica i analysis has investigated four variations of .. reliation

ship which seeks to explain the employment of 12 occupations in 19 sectors, 

requiring the fitting of nearly 1000 regression equations in all. It may lie 

9 Hollister, Layard and Saigal, OEICl) 



- 21 

few general observations concerning these results.
 to hazard aworthwhile 


First, of the three variations of the relationship 
which include supply
 

as an explanatory variable, that which performs 
best statistically, in 
terms
 

Equation (29)

is that represented hy equation (30).
of goodness of fit, 


the underlying theory,
point of view of 
which is the nost satisfactory from the 

may be due to the fact that the capital 
performs slightly less well, but this 

the equation contaijis a 
variable had to be esticlated as a residual, and 	 hence 

into account, the equation
double dose of random disturbance. Taking this 

variation, representedwell. The other
n1iaht be considered to perform rather 

inferior hoth theoretically and statistically, and need
 
by equation (31), is 


has
 
not be considered further. The relationship represented by equation (32) 


of omitting the supply varialle.evaluate the efftfctbeen included simply to 


the intercept tert. :ilay r.ore 
In none of' the equations (29) - k31) does 

role. it is important for only two occupatioms, arliinistrat
thaj; a peripheral 

sipother occupations it is seldom, or never, 
ors and manual workers. 'or the 

nif icant, ro ,.;Atter which oft the equations is used. fhis imnplie- that, except 

that labour utilization ra'. he 
for tihe two occupations i;entioned, the motioi, 

d( ',,rni,:,d by fixe(i coefficients or fixed proportionsi ii ;igltly m. sleali mf. 

as a useful first approximlation.It does not evei: serve 

thar tl.ose
The regressions for e ,inor occupations display hetter fitt 

only those for 1natural sccia LiLS org. the fori;er, 	 I..jorort occupatios. .for tile i aio oczpti% 

n-ight have beon orticipatec', sirce 
do had lv. However this particular result 

of' natural scieiptists are certain] Ythe 1'actr:- respoinsible for the employment 


Ar. omi the ia.jor occupations, tech-

More complex thai, those consirlered here. 

fits, and a(;i i strntors,
anO clerical worltwrs nave relatively goodnicianrs 

The
workers and service workers, relatively poor ones.
sales workers, caznutil 

overall impression is that the better definjed is the economic role of thme
 

r.ore. formi,'
is the fit. "This sugglests that one of the 

occupation, the better 
is the 

able problems iij explainirg the allocation; of labour by occupatioi 


of the occupatioial classilicatioi: itself.

erratic economlic relevance 


than either the capital

On the whole the supply variable performs better 

is the main factor behind variationsvariable or the output variable, and it 


of' fit, since the frequency of' sigrificance

among occupations in the goodness 
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of the other two variables is fairly uniform among the occupations.I
0
 

Tile elasticity of employment with respect to output appears to be sys

tematically higher for those occupations requiring most education. The elas

ticity with respect to supply is high for technicians and sales workers, 

close to unity for clerical workers, and lower than unity for administrators. 

No particular pattern is discernible among tile other occupations. 

The supply variable performs equally well for the najor and minor sec

tors, but both the capital and the output variables perform appreciably bet

ter for the latter. Neither the magnitude of tile supply elasticity, nor
 

that of the output elasticity, appear to bear any close relation to the sec

tor of employnment.
 

Finally, comparing -quations (30) and (32), the inclusion of the supply 

variable causes a substantial improveiient iii the goodness of fit, as should 

be expected. 

111 Conclusions 

In Section I it was argued that the utilization of a given type of lab

our within a given sector was likely to depend, among other things on the 

supply o' that type of labour within the econouy as a waole. In Sect iol 11 

the hypothesis was tested statistically and it perf'ormed well in the ielse 

that half of the coefficients of the supply variable were significalt tt the 

5 level and all but one of them had the expected sign. 

These results are hardly surprising since most of the previous studies 

on this topic have at least displayed awareness of the possibilities of sub

stitution between different types of labour. They are consistent with those 

of the previous studies in as much as the level of output was found to he a 

10 An important exception is professionals in equation (30), where the out
put variable is significant for half the sectors and the supply variable 
not significant at all. It should, however, be noted that for profession,
als in equation (29) the supply variable is significant as often as the 
capital variable. 

http:occupations.I0
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significant explanatory variable nearly as frequently as the supply variable 

when both were included in the regression equation. However it appeared that 

the output variable was to a certain extent capable of acting as a proxy for 

the latter was omitted thethe supply variable, with the result that when 

was slightly more
coefficient of the output variable was biased upwards anTI 


likely to be significant. Nevertheless the low level of interference between
 

important separately.
the two variables suggests that both are 


The replacement of the output variable by a capital variable yielded
 

results which were broadly similar. 

of the more strihing results of the analysis was the infrequencyOne 

with which the intercept term was significant. This finding suggests that 

the apparent rough constancy in the utilization of a given type of labour in 

labour force of that sector, is a given sector, as a proportion of the total 


due not so much to any technologically deternined invariability hut to the 

similarity of the occupational profiles of the countries providing the data. 

If the analysis is correct, it follows that the manpower requireoiints 

the derand for labour, andapproach gives a misleadingly rigid impression of 

account the productivity factor, might perform fairly satisfactorily. 

hence of' the derived demands on the educational system. For 11 few occupations, 

it is true, the supply variable was relatively unimportant, ajid in such cases 

it is possible that the manpower requirements approach, nodified to take into 

III:u

of the supply variable was sufficienitlyfor most occupations the iniluence 

invalidate the notion of "requirements".
strong to 

This of course does nothing to simplify the probleimi of' )lanni,4,: the educa-

Instead of there beiiig a unique and easily calculated efl'icievttional system. 


growth pattern, deviations from which inevitably leading to hottlcaecls or to
 

unemployment, there would exist an infinite family of such patterns whose ex

tetnt would depend upon the scope for labour substitution. The extra herees 

of freedom make it dezirable to devise criteria for locating the optimal pat

tern. The definition of the optimal pattern is of course a complex and con

not been the purpose of this paper to discuss it.troversial issue and it has 
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TALE 2 : COEFFICIENTS OF THE SUPPLY VARIABLE IN EQUATION (79) 

ma.jor sectors PROF TECP AODI 1Y CLER SALES MANUAL SERV ENGIN N.SCI SECR FORE MECH 

Af7,ICI!LTURE -0.003 0.011 O.fP0!£ n.015 -0.002 0.q07 -0.050 -0.003 0.19 0.006 0.044 0.OO 

MININC 0.006 0.009* .00n 0.001 0.003 0.05r 0.005 0,023 0.053 0.004 0.040 0.011 

CONSTRUCTION 0.025 0.029 -0.004 0.022 0.006 0.022 -0.006 0.105 0.011 0.024 0.09 0.046 
• • * ft * • fI •t * 

mANIJFACTURING 0.111 0.136 0.01-- 0.222 0.13P 0.113 0.100 0. i1hf 0.117 0.222 0.455 0.646 
• I* ft • • 

TPANSPOPTATION 0.003 -0.071 O.O7* 0.074 0.019 -0.021 0.002 0.025 0.000 0.032 0.095 0.035 

UTILITIES 0.012 0.012 -0.002 0.019 0.006 -O.0f 0.006 0.022 0.002 0.014 0.014 0.016 

TRADE 0.094 0].024 0.136 0.15A 0.R07 -0.04B 0.094 0.033 0.025 0.125 0.144 0.188 

" '  INANCE 0.0 0.O0A 0.009 0.145 0.194 -0.004 0.015 0.003 0.001 0.142 0,076 0.006 

SEP%'TrFl, O.VR1 0.705 O.On r- n.3A 0.n14 -n.0-24 n.072 n.117 nO. 1" n.i"qn " ,n?7 n,907 

-nnlr P'IERAGES 
Tn°rCO 

p. ni 
-0.004 

n . n.7A 
o.onn 

n.0; 
n.oni 

0.04c 
-0.02 -

0.110 
-0.n03 

-0.21A 
0.094 

0.097 
o.nor-

0.047 
o.r 

0.220 
0.005 

0.104 
0.003 

0.322 
0.01q 

0.131 
0.002 

TEXTILES 
CL OTH 

0.014 
T h4r 

n.03 
nn? 

-o.np 
0 ~; O,1n30~A 0.032 0.5 4,;

~A;-~ 
nl~/l n.fn77 0.031 0.047 

•.rrn 
0.146 0.068 

CL0THTI'O f. 00r' n.01? O.fnq n, n4,3 n nn -O.np4 -0.001 0.043 0.000 0.047 0.054 0.020 

FURNITURE n.nnr n, 905 -0.002 nn?? 0.017 0.097 0.005 0.044 0.000 0.023 0.079 0.026 

PAPER 0.030 0.030 o.n02 0.021 0.010 -0.067 0.002 0.092 0.035 0.040 0.054 0.082 

CHEftICALS n.07P 0.106 O.Or1. 0.1n4 0.024 O.OP3 0.031 0.103 0.295 0.128 0.149 0.093 

PETROLEUr PRODUCTS 0.0 P 0.032 0.013 n.011 0.000 -0.029 0.001 0.021 0.171 0.040 0.048 0.052 

mACHINEPY 0.090 0.077 -0.004 0.147 0.041 0.104 0.020 0.915 0.029 0.119 0.249 0.335 

TRArISPRT ErIIPM1ENT 0.11" 0.114 0.011 n.lqq n.014 -0.02P 0.036 0.560 0.02A 0.151 0.321 0.320 

• indicafeg that t-he coeFficient is sinnificantlv different from zero at the 5% level. 
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EQUATION (2Q)
 

TARLE 3 : COEFFICIENTS OF THE CAPITAL VARIARLE 
IN 

majlor sect.ors PROF TECH ADFIN CLER SALES (ANUAL SERV ENCIN N.SCI SECR FORE MECH 

AGRICULTURE 0.r5 1.04 2.,5 -1.51 -0.34 41.79 -7.94 -0.01 0.40 0.02 2.26 0.19 

MININ(, 3.q* 1.46 2.33 9.79 0.93 89.36 2.31 1.q9 0.g6 1.04 1.15 4.85 

CONSTRUCTION 1.27 4.47 -2.OF -2.1r 0.13 37.4S 2.64 -0.31 -0.12 0.83 -4.10 1.15 

MANUFACTURING 4.98 1.92 3,7F 3.R4 4.13 31.08 -0.96 0,92 0.25 1.02 0.72 -2.38 

TRANSDORTATION1 2 g,r 9 5.62 -2A. 6g 11.7, -1.41 104.33 17.71 0.15 0.00 1.79 9,64 -1.62 

UTILITIES 3.06* 0,40 2.32 1.6r 0.63 3.A9 -3.79 0.68 0.08 1.81 3,87 4.10 

TRADE 1.q4 -0.17 9.19 q.2 -7,59 2q.,2 11.40 0.20 -0.05 2.02 -2,63 1.32 

FINANCE 0.98 -0.05 9,14 4.92 6.82 0.69 2,45 0.08 -0.03 1,67 -3.29 0.35 

SERVICES -4.31 4.30 -1,6r -8,15 -1.70 7.93 -4.79 -0,13 -0.86 -0.19 0.88 2.q5 

minor sectors 

FOOD & REVERAGFS 1.83 1.05 3,26F 53 .26 90,57 2.62 0.35 0.65 1.2A 3.1A 4,92 

TO9ACCO 4.0; 1.99 9.13 8.7q 1.73 143.29 9,70 2.83 0.01 0.61 1,36 6.41 

TEXTILES 2.50 1.31 -1.03 10.33 7.34 179.90 5.23 0.99 0.35 1.60 7.91 0.2F 

CLOTHING 0,79 0.51 4.83 6.g0 2.26 152.17 -1.52 0.24 0.00 1.89 10.92 3.15 

FUPNITIIRE 1.57 0.?rj O0 n 5? -0.1E 13. 69 1.71 0.02 0.00 -0.09 0.26 -1.19 

PAPER 4.33 2.95 3.3? 1,.70 1,14 8I.p8 3,17 2.34 O.?R 1.96 3.27 7.56 

CHErrICAlt 2.q4 -0.71 -O.Q? -0.7f, OR 7.1q 0.4r 7.3? -O.0Q -0.57 1.4Q 2.22 

PETROLEl'; PROOIICTS 4.14 1.W4 10.14 37,74 3.7r. 1fl .QQ 0,99 3.1 ? 0.lI 1.94 2,97 3.62 

MA CH INERv 109.r 2.54 R.P* 1P.41 O.pq 122.P? 2.R. 2.02 0.43 3.08 1.17 32.57 

TRANSPORT EQt1IDWET 5.05 2.71 1.70 5.76 1.19 120.37 0.33 4.88 0.04 0.01 6.17 32.41 

wnrI-tpr- P-- rillinn 1951 'I.(. dol.hr coefficient sionificant at the 5% level 
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TARLE 4 % COEFFICIENTS OF THE INTERCEPT IN EQUATION (29)
 

mior sectors PROF TECH ADIN' 

* 
CLER SALES MANUAL 

-
SERV ENGIN NSCI SECR FORE mECH 

ACRICULTIOPE 0.64 -0,0 -42.35 -0.3q 0.21 -339.F4 F.R9 0.05 -0.03 0.00 0.40 0.00 

mINING 0.09 -0.19 0.3q* 0,A9 -0.11 -12.53 -0.08 0.05 -0.03 0.04 -0.01 0.26 

CONSTRUCTION: 0.3r -0.31 3.3P* 0.2P -0.13 99.39 1.90 0.22 -0.01 0.07 0.07 -0.16 

mANUFACTURING 1.27 -0.8F P.30 0.31 -0,6F 162.94 -2.69 -0,94 0.29 0.50 -0.08 -0.87 

TRANSPORTATION 3.i 5.70 -5,73 -0.73 -0.67 49.90 2,70 0.10 0.00 0.13 0.37 0.85 

UTILITIES 0.00 -0.21 0.72 O.OQ -0.22 15.35 -0.05 0.26 0.01 0.02 0.10 0.11 

TRADE -0.77 -0.2f 14.45 O.r,2 -2.45 50.25 -2.10 -0.02 -0.01 0.35 -0.40 -0.95 

FINANCE -0,r, -0.OQ 2.10 -3.03 -5.3q 3.17 0.10 0.02 0.00 -0.19 -0.39 -0.06 

SERVICES 0.F2 3.ql 12.9P -4.08 1.23 33.43 -17.7 0.61 -0.24 0.19 -0.12 0.56 

minor 9ecf-ors 

FrnD & BEVERAGES -n.o/ _n.- .?A Izo A. -' 276,31 -3.02 0.47 0.10 0.69 0. 1.29 

TP94r*r n.* n.-)r 7 A, A.7 n.€r' -32. a -0.P -0.02 0.00 0.14 0.C7 0,. 

TEXTTLES -n./r;0.,aF q.r? 5.72 -0.04 -147.01 1.P6 0.02 0.0? 0.33 0.69 1.01 

CLOTH INGf. O.n? -n.1 ?.1'.. 1 . 7, 1n.I P3. 19 3.77 -0.17 0.00 0,24 1.02 0.18 

rFuRNITURE n,nr -n.o? ?.Li n .*l -0.39 -7.49 -0.10 -0.14 0.00 -0.01 -0.10 -0.21 

PAPEP -P.1- -0.AO 1.* • 2.?n -0.10 76,02 1.32 0,04 4 0.04 0.10 0.37 -0.23 

CHE'.ICAI 
PETROLE"r PPCOJICTS 

n.uL4 
-1J'2 

-1.OR 
-fl*i 

3.PQ 
-2.Y 

0. PR 
313-

1.7 
0.'1 

5,4F 
26.72 

0.27 
0. 

1.11 
-0.O1 

0.74 
0.01 

0.24 
-0.08 

0.0r 
0.13 

-0.07 
-0.41 

r.PACH INEPv 1.71 0.21 7. 1 .-1 -0.70 43,:7 0.25 -2,6q 0.06 0.11 -0.01 6.28 

TRANSPORT EQttIDENT 0.? -1,04 1.0 c, 0.t, 19F.3 -0.11 -0.47 0,05 -0.17 O.OF 32,75 

coefficient significant at the 5% level
a rrmultinqied by 17190 



TARLE 5 1 R-SQUARED :OR EQUATION (29)
 

msior sectors PROF TECH Ao.IN CLER SALES MANUAL SERV ENGIN N.SCI SECR FORE MECH 

ACRICUILTH!RE 0.03 0.27 0.79 0.05 0.0 0.38 0.12 0.0/4 0.17 0.41 0.13 0.07 

MINING 0.59 0.39* 0.31 0.19 0.12 0.27 0.25 0.47 0.42 0.61 0.47 0.15 
4 4 

CONSTRICTICN, f.1o 0.22 0.02 0.28 0.13 0.05 0.01 0.30 0.26 0.64 0.54 0.33 

MANUFACTURING 0.43 0.37 0.12 0.45 0.13 O.O 0.19 0.96 0.13 0.73 0.92 0.57 

TRANSPORTATION 0.26 0.lfl 0.r6 0.55 0.30 0.66 0.29 0.41 0.00 0.87 0.44 0.18 

UTILITIES 0.42 0.5 0,1 0.Q 0,20 0.09 0.11 0.36 0.03 0,78 0.60 0.32 

TRADE 0.45 0.51 0.32 0.50 0.95 0.47 0.14 0,54 0.05 0.83 0.48 0.26 

FINANCE 0,47 0.4f 0.24 o.5q 0.72 0.08 0.25 0.14 0.00 0.86 0.61 0.54 

SERVICES 0.73 0.87 0.00 0.51 0.14 0.03 0.67 0.61 0.66 0.93 0.54 0.14 

minor sectors 

FOOD & BEVERAGES 0.3R 0.40 0.25 0.19 0.32 O.I9 0.29 0.14 0.33 0.F 4 0.76 0.36 

TORACCC 0.r0 0.1c; O.5 o.9q 0115 0.69 O.tO 0.47 0.11 0.15 0.44 0.38 

TEXTILES 0,20 0.32 0103 0.12 0,25 0.34 0.07 0.39 0,24 0.58 0,59 0.11 

CLOTHING 0.17 n.%1 0.?I 0.47 0.49 n.15 0.02 0.34 0.00 0.74 0.77 0.5 

FIIRNITIIRE 0.1; n.? 0.01 flrp* 0.92 0.-I 0.29 0.37 0.00 0.92 .92 0.78 

PAPER 

CHEfYICALS 

0.3 

([.6? 

O. 0. 

0.53 

5O.0 

n.03 

0.72 

n.2r-

0.42 

0.05 

O.rfl 
0.13 

O.?q 

0.05 

0.45 

O.5 
0.51 
O;O 

0.91 
0.71 

f*.57 
0.87 

0.3; 
0.62 

PETROL Ef' PROgiuCTS 0.17 0. fl-n~3 0.3? n.lq O.2F 0.00 0.11 0.55 0.73 0.62 0.84 

XACHIN:ERV 0.2r. 0.13 0.27 0.37 0.27 0.43 0.30 0.84 0.19 0.52 0.73 0.27 

TRANISPORT EQUIPMENT 0.34 0.2a 0.21 0.72 ro 0.45 0.33 0. 4 0.05 0.93 0.91 0.13 

indirater that the corresnonHin F-rntio was siqnific:int nt the 15 level. 



TABLE f; SUPPLY VARIABLE ELASTICITIES IN EQUATION (2q)
 

major sectorq 
PROF TECH AOrvIN CLER SALES MANUAL SERV ENGIN N.SCI SECR FORE mECH 

AGRICULTURE -0.2R 1.22 1.61 1.2P -0.79 3.71 -2.04 -O.97 1.09 0.97 0.51 019Q 

mINING 0.76 1.70 -0.20 O.fQ 2.59 1.77 1.23 0.76 1.56 0.63 1.05 0.47 

CONSTRICTION 0.75 1.35 -0.1q 0.89 1.4 0.17 -0.40 0.78 2.49 0.95 0.90 1.20 

MANWFACT!RINC 0. RO 1.1p* 0.30 O.QQ 1.lRn 0.26 1.44 1.25 0.43 0.88 1.02 1.07 

TRANSPORTATION' 0.0 -1.3? 2.4r* 1.09 2.OF, -0.25 0.07 0.71 0.00 0.82 0.72 0.49 

UTILITIES 1.00 1.71 -0.7Q 0.Q6 2.66 -1.03 1.09 0.40 0.21 0.94 0.56 0.76 

TRADE 1.45 1.35* O.7 0.97 1.05 -o.q5 1.35 1.10 1.36 0.86 1.41 1.37 

FINANCE 2.04 1.q6 0.?' 1.74 2.09 -2.55 0.93 0.54 0.37 1.08 1.99 2.04 

SERVICES 0. q9 O.RR 0.07 1.12 n.41 -0.95 1.24 0.58 1.25 0.97 1.22 0.77 

minor serftors 

FOOD & REVERAGES 1.02 1.13 0.54 0.26 0.61 -0.F6 1.52 0.44 0.81 0.73 0.84 0.69 

TOACCO -0.95 2.3r 0.27 -1.77 -0.40 3.4q 1.16 1.20 1.35 0.31 0.68 0.11 

TEXTILES 0.60 1.43 -0.26 0.43 1.02 2.13 0.41 0.97 0.73 0.69 0.67 0.59 

CLOTHING ,].qr 1.37 P.6-3 0.73 1.21 -0.30 -0.03 2.16 0.o0l 0.76 0.30 0.69 

FlIRNITURE 0.83 1.13 -0.111 n.c2 1.44 1.18 1.30 1.F3 0.00 1.04 1.20 1.76 

PAPER 1.13 1.47 0.11 n.57 1.21 -0.7P 0.10 0.94 0.61 0.87 0.58 1.15 

CHEMICALS 0.87 1.34 0.11 0.Q2 0.43 O.Rq 0.91 0.42 0.43 0.90 OoQ7 1.03 

PETROLEUM, PROnIICTS ?.On* 1.74 1.47 0.28 -0.04 -0.9? 0.05 0.2? 0.95 1.13 0.77 1.5o 

mACHINERY 0.77 0.94 -0.09 1.09 1.35 0155 0.88 1.60 0.49 0.96 1.01 0.53 

TRANSPORT EQIITPfrFNT 0.Q4 1.2P 0.70 1.'3n 0.' r- -0.10 1.04 1.12 0.5f6 1.08 0.98 0.17 

inrlirafips thxi the correspnnrinri, rnefrir.i!nf i3 sjonificant at the 5% level. 



• • 

TARLE 7 1 COEFFTCIENTS OF THE SUPPLY VARIABLE IN EQUATION (30)
 

maior sectors PROF TECH ADrIt. CLER SALES mANUAL SERV ENGIN N.SCI SECR FORE MECH
 
AGRICULTIIRE 
 -0.004 0.00, 0.814 0.016 
 -0.001 0.935 
 -0.055 -0.004 
 0.183 0.006 
 0.046 0.009
mINING 
 0.004 0.007 
-0.001 -0.001 
 0.003 0.099 0.003 0.025 0.047 
 0.003 0,039 0.007
 
CONSTRUCTION 
 0.030 0.032 -0.00 0.02q 0.00, 0.067
mAR UN A -0.006 0.104
T , 1 , 3 0.015 0.029
* • 0.066 0.049* mANUFACTURING *0.011 0.134 0.025 • •
0.221 0.120 0.225 
 0.130
TRNPPAIN -,1 O0g 00* ft• 

0,641 0.070 0.239 0,452 0,774

TRANSPORTATIO,I •t •
-0,01? -0.049 0.0s 0.0r3 
 0.016 O.OR -0,014 0.070 0.000 
 0,030 0.043 
 0.011

UTILITIES 
 0.007 0.012 -0.00? 0,019 
 0.007 -0.006 0.006 0.021 
 0.000 0.015 
 0.015 0.010
 
TRADE 
 0.033 0.024 0.134 0.094 
 0.A56 0.043 0,014 0.035 0.026 0.130 0,127 0,073
 

INANCE 0.019 0.004 
 01001 0.129
SERVJICES 0.5 * t 
0.136 -0,005 0.002 0.003 0.002 0.110•t t * 0.085 0.001

0,759 0,675 0.009 0.383 0.011 0,014 
ft •t • 

0.977 0,112 0,587 0.339 
 0,076 01060 

minor sectors 

FOOD & REVERAGES 0.001 0.015 0.044 0.019 
 0.101 0.09R 0.080 0.041 0.088 0.095 
 0.276 0.L67

TORACCO 
 -0.007 
 O.0oq 0.000 -0.021 -0.002 0.109 0.005 
 0.009 0.005 
 0.004 0.016
TEXTILES 0.000
0.004 0.036 -0.00P 0.037 0,032 
 0.751 0.012 
 0.078 0.015 
 0.043 0.162 
 0.073
 
CLOTING 
 0.001 MOP 0.02-7 0.032 0,041 0.100 
 0.001 0.041 
 0.000 0.035 
 0,008 -0,004
 
FURNITURE 
 -01009 
 0.005 -0.00? 
 O.01 0.017 0.176 0,005 
 0.053 
 0.000 0.023 0.075 0,026

PAPER 
 -0.017 01016 -0.002 -0.003 0.016 0,144 0.000 0.077 0.010 0.027 0.052 0,070
CHEMICALS 0.015 n.OQp 0,00? n.111 0.000 0.140 0.043 0,082 0,154 0,115 
 0 •460,105PETRCLEUr ' PRODUCTS -. n39 fl.01, 0.012 -O.01n 0.000 -0.013 O.OOR -0.018 0,085 0.018 0,027 0,060

TACHI,EPY -n.npl O.nfl 0.001 0.061 0.02F. 0.40P 0.006 0.943 0,017 0.11P 0,232 0,184

TRA.SPORT 
 .. iT9 P..lW 0.173 o.on0 0.142 o.039 
 0.3S4 0.018 
 0.147 0.375 
 1.065
 

indicates that the cn*7fPcieni is ninnificant]v different from zero at the 5% level.
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TABLE F i COEFFICIENTS OF THE OUTPUT VARIABLE IN EQUATION (30)
 

major sectors PROF TECH ADMrIN CLER SALES WAJUAL SERV ENGIN N.SCI SECR FORE MECH 

AGRPY'ILTI!RT 
mi~3,1 , 

n,:r 
-3.. 

1.? -P.20 -3.OR n. 
_nnrl 

. 4 
I..~', n -01O. 

1,AA 
0.27 
n~po 

-o)nl
1,.91 

0.58 
n.,'o 

-0.32 
, , 

-1.n,7 _n.a 1 ,,n ' 7 _n. ;xn o. n' J'al -n.1? -n.10 -0.4ZP -1.73 _9.7pQ 

AlI PCT'iI:T IM r. 4c n.14, A. n n. nc 1. 1Q. 21 -9.21 -0.1 0.2A n.01 0.77 -5.42 

TRANSPORTATIO' 1C.2 -9.00 -1r.7c' p.7tu 4.7 nio 0.74 0.66 or] 1.01 6.13 3.69 

UTILITIES 2.12 -0.34 .nn n. -n,70 19.15 -O.Q n4.r2 n.13 0.09 2.74 3.65 

TRADE 2,o -0.03 4,20 11.74 -9.60 30.48 14.A5 0.01 -0.01 0.46 -0,03 5,60 

;-! ,A'!CE 1.07 0.03 q.c5 4.7? 59.1 -0.13 3.05 0.10 -0.01 3.93 -2,78 0.90 

SERVICES -4.60 2,49 4.04 -5,41 0.40 9.42 -5,91 0.40 -0.14 0.81 -0,12 3,83 

minor sectors 

FOOD & BEVERAGES 1.55 0.93 3.AA 5.96 2.05 45.82 1.38 0.23 0.49 O.Br 2.71 4.03 

TOBACCO 4.21 1.22 5.15 C.53 1.,1 142.16 P.qg 2.95 0.00 0.44 0.94 ?.00 

TEXTILES 1.39 -0.02 0.11 0.9F 0.07 15Fr,4 1.49 -0.29 0.36 1.00 4.9 -O.A3 

CLOTHIN r , 0.74 0.5p 5.1o ,.PC 1.59 154.44 -0,R5 -0.07 0.00 1.58 9.06 2.67 

FURNITURE 2.30 0.0 r,.2 9.4,* -0.33 11.93 0.3? -0.66 0.00 O.fnR 1.12 -0.2a 

PAPER 3.80 2,41 3.47* 0.7r.* ,A2 R1.q2 2.27 1.53 0.30 1.99 3.15 2,40 

CHEMICALS 3.16 0.7c; 2,9nf -0.74. 3.07 12.1q -1.67 0.76 1.45 0.97 1.19 0.23 

PETROLE01v PPOD'IITS 7.44 1.86 1.2P 5,3., 0.49 592 -1,64 2.17 0.54 1.93 1.74 -0.21 

MACHINERV 9.04 2.14 5.03 11.64 1,50 A11.12 1.42 0.3? 0.39 2.21 0.97 9.49 

TRANSPORT EQUJIDvENT 4.24 0,.4- 1.fn7 2.01 fql 2A.10 -0.23 2.O0 n0.7 0.14 0.61 -17.27 

;tort- Pr npr milI lonI .,S. Holl 's rnefficient siqnificent at the 5,% level 



a 

TAqLE Q : COEFFICIENTS OF THE INTERCEPT IN EQUATION (30) 

moior sectors PROF TECH ADrrIN CLER SALES MANUAL SERV ENGIN N.SCI SECR FORE MECH 

A RICULTURE n.'- -n.31 -41.00 0.45 0.33 -361.63 p.ql 0.OR -0.11 0.02 0.20 0.08 
mININO -0.04 -0.1Q n.?3 0.r 7 -0.11 -42.41 -0.04 -0.0 , -0.09 -0.02 -0.06 -0.11 

CONSTRtJCTTCN 0.33 -0.29 2.17 0.25 -ooq 23.16 1.60 0.25 
* 

0.00 0.09 0.41 -0.15 

TANIFACTHRINr 2.3- -0.9/4 4. Ap 0.33 -1.49 86 67 -3.07 -1.03 0.10 0.41 -0.84 2.05 

TRANSPDRTATION 1.14 7,40 -4.28 -1.92 0.67 -24.47 1.75 0.32 0.00 -0.11 -0,79 0,40 

UTILITIES 0.10 -0.21 0.45 0.11 -0,23 9.37 -0.01 0.22 0.01 -0.02 -0.11 -0.02 

TRADE -0.66 -0.26 13.00 2.44 -1.34 -9.12 -1.63 -0.04 -0.01 0.06 -0.23 -1.17 

FINANCE -0.32 -OOq 1.12 -2.04 -4.55 3.35 0.81 0.01 0.00 -0.23 -0.06 -0.04 

SERVICES -0.r1 3.R7 10.6q -6.3F 1.18 q.48 -15.42 0.45 -0.12 0.07 -0.15 -0.P2 

minpr sectorq 

* 

FOOD & REVERAGES 0.72 -0.34 3,jQ 12.20 3.51 71.86 -2.82 0.30 -0,10 0.00 -1.67 -1.25 

TOBACCO 0,1r -0.35 oloq 
• 

3.Rq 0.40 -52.02 
,4 

-0.76 -0.22 0.00 0.09 -0,01 -0.23 

TEXTILES 0.41 -0.45 5.53 5.72 -0.04 -306.00 1.57 0.12 -0.O 0.05 -1,07
4 

1.21 

CLCTHINC 0.11 -0. It: 13.01 0.4/d -0.R7, --. 34 3.P4 -0.13 0,00 -0,14 -1.6 
4 

-0.31 

FL!RNITIIPE 0.41 -0.02 1.46 0.16 -0.35 -64.29 -0.09 -0.12 0.00 -0.02 -0.22 -0.17 

PADER f1. Q -0.53 1.1, 2.62 -0.30 -53.4? O.n0 -0.29 0.00 -0.16 -0,53 -0.67 

C 'fTr?.A i..n !. 3.0? n.4- 1.qp -2q.2q -0.0 O.q? 0.33 0.19 -0.48 -0.46 

VETROLEI'Iv PRPO01 1:TS 1.44 -n.?2 -r. ? 4.;4 O.l' 1g.1 0.59 0.90 0.04 -0.08 -0.02 -0.53 

MACHI !EPv 4.5 -0.31 3.(44 2.1 Q ".?-153.43 0.73 -3.09 -0.0R -0.24 -0.41 4.36 

TO At3P2RT EQJII ENT 1.? -i.nQ 1.4r, _.n-l 0.4 93.22 -0.22 -0.57 0.01 -0.21 -0.10 30.56 

,. 11 i ]j hi, if0 coefficient sinnificant at 
the 9% level
 



TABLE 10 1 R-SQUARED FOR EQUATION (30) 

major sectors PROF TECH ADIN CLER SALES MANUAL SERV ENGIN N.SCI SECR FORE MECH 

ACtRICIJLT:IRE 0.03 0.43 0,8n 0.1? nlolt 0.37 O,Oq 0.08 0.17 0,42 0.09 0.09 

INTINr, 0.;1 0.44 0.61 0.76 0.10 0.43 0.20 0.40 0.46 0.76 0.46 0.34 

CONSTRUCTION 0.10 0.13 0.16 0.34i 0.1' 0.10 0.01 0,30 0.29 0.62 0,47 0.32 

MANUFACTIFTNG 0,39 0.34 o.iq 0.44 0.37 0.06 0,24 OQ6 0.22 0.71 0.93 0,68 

TRANSPORTATION f.Oq 0.36 0.57 0.66 0,73 0.93 0.15 0.99 0.00 0,84 0,38 0,38 

11TILITIES 0.3A 0.66 0.37 0.38 0.22 0.19 0.08 0,37 0.12 0.72 0,66 0,39 

TRADE 0.99 O.6O 0.31 0.(7 0.q6 0.66 0.34 0,60 0,04 0.80 0,43 0,39 

FINANCE 0.61 0.4." 0,S0 0,70 0,7R OlOp 0.51 0.29 Ooo 0,94 0,74 0.91 

SERVICES 0.74 fln7 0.O4 0.62 0.08 0.07 0.7 0.64 0.62 0.93 0.3 0.27 

minor sectors 

FOOD & BEVERAGES 0,48 0,92 0.3- 0.35 0.21 0.24 0.26 0.15 0.49 0,63 0.83 0.47 
*. 4. • • 4 9 

TOPACCO 0.64 0.13 0,6Q 0.46 0.IQ O.RO 0.52 0.56 0.11 0.14 0,42 0,56 

TEXTILES 0.10 0.28 0.02 0.0i 0.08 0,33 0.03 0.35 0.35 0.55 0,55 0.11 

CLOTHIN%;G 0,10 0.41 0,29 0.63 0.43 0.24 0.01 0.33 0,00 0.69 0.79 0,59 

FIRNITURE 0.21 0,61 0.24 0.02 0.53 0.57 0.2? 0,40 0.00 0,92 0.94 0.73 
4 *It • 4@ 4 4. 4 • * 

PAPER 0.60 0.71 O.PO O.3 0.37 0,71 0.22 0.34 0.82 0.95 0.81 0.39 

CHEMICAIS 0.74 0.66 0.;3 0,?" 0.40 0.19 0.11 0.3s 0.54 0,72 0.92 0.55 

DETROLEIWm PRO)i'!CTS OA' O.4 0.43 0.0. 0,04 0.04 0.0r 0.70 0.67 0.88 0.74 0,77 

MACHINERY 0.44 0.17 0.77 0,30 0.44 0.48 0.22 0.84 0.2R 0,53 0,74 0.10 

TRANSPORT EQI;TPMENT 0.11 0.1q 0.?? 0.67 0.11 0.04 0.34 0.55 0.15 0.93 0,78 0.12 

indicate,; thal1 F-hrorrespondinn F-rntio is siqnificant at the 1% level. 



TABLE 11 , Su1PPLY WARIARLE ELASTICITIES IN EQUATION (30) 

mnior sectors PROF TECH ADr IN CLER SALES ,rANUAL SERV ENGIN N.SCI SECR FORE MECH 

AGRICULTURE -0.37 O. Fr 1.'3 0,44 -0.23 3.82 -0.72 -0.10 1,02 0.90 0.53 0.91 

MINING 0.4q 1.27 -0.41 -0.12 1.66 3.11 0.28 0.69 1.18 0.46 1.02 0.29 

CONSTRUCTION 0.,8 1.38 -0.24 1.13 1.15 0.52 -0.14 0,67 0.50 1.01 0,84 1.24 
mANUFACTURING OO 1.10 0.2P 0. q6 0.83 0,52 0.75 1.11 0.19 0.94 0,97 1.26 

TRANSPORTATION'UrLTE•.1 -0.14 -0,7915 3.07 O.89 * 0.82• 1.05 -0,20 0.22 4 0.00 0.77
4 0.31 0.15 

UTILITIES 0.91 1.9S -0.70 0.94 18fi -0.40 0.66 0.34 0.00 1.02 0.59 0,46 
TRADE 

FIAC 
0,R7 
,0 

1.71 
12* 

0,55 0.54 
• 

1.0q
• 

0.78 0.16 0,43 0.72 0.89 
* 

1.10 
• 

0.52 

FINANCE 
S*VIES1 

1.00 
g 

1.27 
* 

0.05 1.09 
* 

1.50 -2.03 0.12 
• 

0.17 
• 

0.30 
* 

0.84 
* 

1.63 
• 

0,22 

SER0ICES 1.09 0.81 0.05 1.26 0.18 0,32 1.23 0,17 0,97 0.90 0,94 0.52 

minor sectors 

FOOD & BEVERAGES 0.11 0.54 0.45 0.11 0.53 0.30 1,26 0.38 0.31 0,66 0.72 0.35 

TOBACCO -1.60 2.72 -0.13 -1.48 -0.37 4.07 1.01 0,71 1,37 0,36 0.72 0.01 
TEXTILES 0,1F 1.43 -0.2r 0.41 1.01 2.93 0.34 0.98 0.36 0.62 0.74 0.63 

CLOTHIrG 
F4RIIR 

FURNITURE 

0.13 
-,r 

-1.3, 

0.91 
,A 

1.08 

0.66 

-0.12 

n.-54 
* 

0.7 

1.11 
4 

1.45 

n.64 
* 

2.13 

0.04 

1.14 

2.03 
• 

1.96 

0.00 

0.00 

0,57* 
• 

1.02 

0.0 
• 

1.13 

-0.12 
• 

1,74 

PAPER -0.64 O,n -0.15 -0.07 1.07 1.6q 0.01 0,79 0.17 0.49 0956 0.98 

CHErIYICALS 0.18 1.73 0.07 019q 0.00 1.50 1.27 0,34 0.22 0.81 0.95 1.18 

PETROLEI-r, PROUrMCTS -0.q4 .7p 1.32 -0.23 -0.04 -0.47 075 -0.19 0.4P 0.51 0,42 1.82 

MACHINERY -0.6q 0.74 0.01 0.45 f.A 2.14* n.26 1.65 0.29 0,67 0,94 0.29 
TRAW'SP IPT EQ1IPMEN'T 0.13 1.? rOG 1.14* 0.71 0.4q 1.13 0.77* 0.36 1.05 1,14• 0.55 

indica1-ez thf thp corr. 3pnnrlinO coeFficient is sinnificant at 4-he 5r; level. 



TABLE 12 1 OUTPUT WARIARLE ELASTICITIES IN EQUATION (30) 

major sectorc PROF TECH AONIN CLER SALES MANUAL SERV ENGIN N.SCI SECR FORE mECH 

ArRICULTI1RE 

MINING 

CONSTRUCTION 

mANUFACTIRING 

0.3, 

0.97 

-0.12 

0.95 

1.0R 

0.46 

-0.15 

0.03 

-0.04 

0.59 

0.47 

0.30 

-0.29 

0,43 

-0.29 

0.00 

-0.53 

-0.01 

-0.17 

0.22 

0.06 

0.4Q 

0.13 

O.O 

-0.22 

0.11 

o.0g 

-0.15 

-0.08 

0.37 

-0.0? 

-0.0? 

0.27 

0.8, 

-0.34 

0.39 

-0.16 

0.77 

-0.19 

-0.05 

0.23 

0.17 

-0.43 

0.18 

-0.49 

0.91 

-0.08 

-0.44 

TRANSPORTATION 

UTILITIES 

TRADE 

FINANCE 

SERIICES 

0.64 

0.24 

0.4q 

0.24 

-0.07 

-o.96 

-0.07 

-0.01 

n.03 

0.04 

-1.10 

0.92 

0.0; 

0.93 

0.14 

0.29 

0.03 

0.29 

0.Ofi 

-0.10 

-0.84 

-0.25 

-O.O8 

0.16 

0.06 

0.99 

0.17 

0.46 

-0.02 

0.23 

0.3R 

-0.O8 

0.05 

0.32 

-0.04 

-0.21 

0.10 

0.01 

0.11 

0.04 

0.00 

0.26 

-O.OR 

-0.15 

-0.06 

0.37 

0.03 

0.08 

0.26 

0.07 

1.23 

0.84 

-0.01 

-0.80 

-0.08 

0.57 

0.57 

0.90 

O.8R 

0.79 

minor sector. 

FOOD & REVERA(E9 0.6f 

TOBACCO 1.p81 

TEXTItF9 n, ir 
CLOTHING 0.62 

FURNITURE 1.r? 

PAPER 0.90 

CHEYICALS 0.39 

PETROLEr1 PRODIICT9 n. 

mNArHIr!\ERY 0.wni 

TRANSPORT EQUIPrIENT 0.:9 

* 

0.74 

0.72 

-O.nl 

0.62 

0.06 

O.83 

0.11 

0o9 

0.31 

0.0 o 

o.9p 

0.13 

0.01 

0.34 

0.42 

0.54 

n.?4 

0. ?i) 
4 

0.40 

0.13 

0.? 

fl.2F: 

0.fr2 

0.3k 

0.27 

0.5 

-n.n3 

0.73 
* 

0.41 

n.o 

0.17 

0.37 

0.01 

0.24 

-0.o 

0.26 

n.4? 

0.16 
• 

0.40 

0.4P 

0.27 

0.91 

0.42 

0.39 

0.3V 

0.99 

0.12 

0.09 
4@ 

(1.46 

0.14 

0.23 

1.47 

0.16 

-O.OR 

0.13 

0.49 

-0.2 , 

-0.39 

0.3R 

-0.06 

0.27 

2.54 

-0.18 

-0.16 

-0.41 

0.61 

0.19 

0.99 

0.04 

0.3FA 

O.8R 

0.03 

1.f3 

0.00 

0.00 

0.79 

0.93 

0.40 

1.39 

0.51 

0.34 

0.18 

0.33 

0.57 

0.03 

0.71 

0.11 

0.6? 

0.41 

0.05 

0.76 

0.35 

0.77 

2.23 

0.31 

1.04 

0.35 

0.61 

0.26 

0.12 

0.95 

1.64 

-0.12 

1.67 

-0.14 

0.45 

0.09 

-0.06 

0.38 

-0.33 

inrdirpf--z fh:d h- rnrrc,-r-no ropet-ient ic s lnifir nt at fhe 5% level. 



TABLE 13 s SUPPLY VARIABLE ELASTICITIES IN EQUATION (31) 

major sectors PROF TECH ADMIN CLER SALES MANUAL SERV ENGIN N.SCI SECR FORE MECH 

AGRICULTURE 0.52 0.04 0.P2 1.41 -0,69 1.84 -0.53 -0.10 1.16 1.07 0.62 1.63 

MINING 1.05 1.77 0.24 0.41 1.23 0.11 0.23 0.85 0.97 0.64 0.93 0,75 

CONSTRUCTION 0.46 1.01 -0.17 0.91 1.41 0.04 -0.16 0.53 0.41 1,10 0,69 0.95 
• • 4@ • • • * 

MANUFACTURING 0.21 1.12 0.33 0.6R O.P3 0.11 0.67 0.94 0.20 0.96 0.83 1.08 
TRANSPORTATION 0.05 -1.Qr- 2.74 1.n' !,?O n.21 0,31 0.47 0.00 O.P' -0.06 0.01 

UTT IT*r ri rn 1.1 -nzn n4 .9 n2 
JTTI T * nn I.2- _nn n.e 2.27 -0.21 0.29 0.9 0.02 0.85 O.°5 0.29 

TRADE O.P 1.22 0.6R 0.31 0.72 0.80 0.24 0.40* 0.76 0.85 1.15 0.51 

FINANCE 1.14 0.9/' 0.23 0.62* 2.49. -0.79 0.03 0.17 0.05 1.00 1.77 0.26 

SERVICES 0.30 0.3p 0.29 0.C 0.51 1.51 0.54 0.19 0.84 0.90 1.08 0.47 

minor sectors 

FOOD & REVERAGES 0.9 1.10 0.22 O.q4 o.P9 -0.10 1.56 0.79 0.62 1.03 0.90 0,73 

TOACCO 1.17 1.59 0.02 -0.11 0,45 0.13 1.92 2.26 1,02 1.17 0,52 0.87 

TEXTILES 0.44 1.32 0.10 0.24 1.23 0.12 0,13 1.35 0.38 0.82 0.72 0.68 

CLOTHING -0.07 0.52 0.P2 0.61 1.61 0.03 -0.15 2.47 0.00 1.25 0.45 0.61 

FURNITURE -1.06 1.99 -0.06 1.1P 1.51 0.21 1.53 1.54 0.00 1.34 1.04 0.04 

PAPER 0.46 1.32 * -0.10 0.42 1.32 0.11 0.74 0.75* 0.09 1.01 * 0,96* 1.181* 

CHEMICALS 0.29 1.17 0.1r n.41 0.00 O.-3 1.60 0.44 0.22 0.88 1.12 1.1s 

PETROLEUM PRODUCTS -0.66 0.66 -O.n 0.27 1.60 0.07 1.28 0.26 0.,3 0.7R 0.99 1.97 

MACHINERY 0,07 1.20* f.?6 0.1,? O.6 0.27 1.15 O.q 0.41 1.07 0.61 1.01 

TRANSPORT EQTITPr, rT n.14 1.2 0.66 n.7U 0.Q -0.09 0.73 0,86 0.46 0.94 0,93 0.5p 

i* dnhates fhat th- corresDondino coefficient 
is sianificant 
at the 5% level.
 



TARLE 14 1 OUTPUT VARIABLE ELASTICITIES IN EQUATION (31)
 

major sectors PROF TECH ADI IN CLER SALES MANUAL SERV ENGIN N.SCI SECR FORE MECH 

* ft 

AGRICULTURE 0.26 1.3R 0.17 -0.22 -0.13 -0.01 -0,14 -0,07 -0.10 -0,02 0o02 -0.10 

MINING 0.44 0,12 0.2q -0.0 -0,34 -0.0? -0.03 0,07 0.09 0.64 0,10 0.07 

CONSTRUCTION -0.06 -0.11 0.63 -0.25 -0.15 -0.02 0.01 -0.03 -0,25 -0.23 -0.14 0.16 

MANUFACTURING 0.4? -0.01 0.22 -0.04 0.14 -0.03 -0.17 0,04 0,3F -0.07 0.39 -0.44 

TRANSPORTATION -0.26 -1.63 -0.9; 0.10 -1.01 0.15 -0.12 -0.41 0.00 0,07 2,31 0.92 

UTILITIES 0.24 0.01 0.47 -0.13 -0.57 -0,03 -0.21 -0.19 0,06 0,12 0,28 0.43 

TRADE 0.23 -0.24 -0.27 0.15 -0.27 0.36 0.45 -0.07 0.05 -0.11 -0.21 0.84 

FINANCE 0,07 -0.1 0.24 -0.10 -0.27 -0,14 0.10 0.01 -0.2r -0.11 -1,25 OA 

SERIICES -0,04 0.11 0,07 -0n.0i -0.07 n.OP -0.07 0,03 -0,06 0.02 -0.15 0,50 

minor sectors 

FOOD & REVERAGE 
: 0.3? 0.19 0.2,6 0.0, -0,20 -0.0F -0.05 -0.13 0.41 -0,20 0.42 0,37 

TOBACCO -0.21 -0.29 0.1q -0.09 0.02 0.01 -0.11 -1.12 0,79 -0,52 0.pi 0.14 

TEXTILES 0.27 -0.13 0.1/i 0.1-4 -0.13 -0.01 -0.14 -0./9 1.12 0.15 0.62 0.O 

CLOTHING 
FURNITIIPE 

0.95 
0 o3 

0.71 
_flrfV 

0.29 
0. 4 

0.2n 
0.13 

-0.0: 
0.1P 

-0,04 
-0.04 

-0.04 
0.06 

-0.72 
-0.24 

0.00 
0.00 

-0.33 
-0.37 

1.19 
0,43 

0,36 
1.26 

PAPER 0.37 0.2P 00A 0.03 -0.37 -0.02 -O.19 0.02 0,67 -0,15 0.33 -0.19 

CHErIYCALS 0.?q Pnf 0.1q 0,00 0.37 -0.03 -0.39 0,10 0.50 -0.01 0,09 -0.07 

PETROLEUM PRODUCTS [1.80 n.ll 0.30 n.n -0.44 -0.10 -0.70 0.33 -0.07 0.13 0.07 -0.33 

mACNINERv O.?F -. lIn f.flA -l.n? 0.11 [].fr -0.19 -0.10 0.41 -0.35 0,84 -0,82 

TRANSPORT EQIJ11PMENT 0.52 n.0n4 -n.03 0.f) 1 -.n.06 -0.06 0,29 0,4f 0.15 0.29 -0.57 

indicatp f.h i the rnrrptq1or, 'inr rn-fficicn i sjnnifirsnf at the 5% level. 



TABLE 15 t R-SQUARED FOR EQUATION (31) 

maor sectors PROF TECH ADfrrIN CLER SALES MnANUAL SERV ENGIN N.SCI SECR FORE M.ECH 

AGRICULTIIRE n,04 0.p?* 0.47 fl.1 0.07 0.4F 0.0 0.09 0.15 0.34 0.1t 0.19 
rIINr 0.67 i.3q 0.0q 0.OF 0.17 0.16 O.O 0.91 0.45 0.64 • 0.66 0.26 

4 
CONSTRUCTION 0..03 0.10 O.2P 0.31 0.15 0.13 0.01 0.25 0.33 0.72 0.33 0.36 
MANiFACTHRI r 

TASOTTO002 

TRANSPORTATION 

0*3n 

0.02 

0.43 
07* 

0.74 

n.23 
0.9 

0.49 

n.39 
0.0 

0.90 

0.A2 

0.71 

0.39 

0.25 

0.3q* 

0.07 

0.91 
• 

0.72 0.00 

0.82 *0.24 9* 
• 

0.98 0.56 

0.72 

0.59 
UTILITIES 0.12 0.37 0.31 0.21 0.24 0.03 0.10 0.69 0.01 0.71 0.83 0.18 
TRADE 

FINA~CE 
F N4C 

0.34 
.2 

0.20 

0.47-
.2 

0.29 

0.34 
03 
0.32 

0.31 
.0 

0.40 

U.72 
O P 
0.69 

0.42 

0.01 

0.09 

0.03 

0.51 

0.11 

0.05 

0.10 

0.68 
* 

0.93 

0.43 
• 

0.77 

0.29 
* 

0.84 
SERVICES 0.11 0.3p 0.09 0.2c 0.27 0.11 0.46 0.55 0.49 0.95 0.46 0.12 

minor sectors 

FOOD & REVERACES 0.24 0.37 0.15 0.39 0.32 0.29 0.23 0.30 0.39 0.78 0.85 0.44 

TOBACCO 0.11 0.15 0.20 0.03 0.07 0.02 0.32 0.9Q 0,27 0.66 0.67 0.31 
TEXTILES 0.14 0.6.6 n.04 O.09 0.18 0.1p 0.19 0.98 0.36 0.74 0.56 0.18 
CLOTHlr? 0.2c 0.31 0.21 0.44 0.40 0.10 0.01 0.46 0.00 0.81 0.63 0.29 
FURNITURE 0.1Q 0.41. n.n? n.4 n.4p 0.34 0.38 0.31 0.00 0.91 0.97 0.60 

PAPER 0.2q • 0.9p*• 0.02 0.13 0.15 0.124 0.07 0.30 0.2R* 0.92 4 0.66 • 0.37 • 
CF.ErITCALS n.72 f.s;7 0.9- 0.14 nl.? 0.6 0.22 0.33 0.4* 0.75 0.4 0.65 

PETROLEIrT PROrDUCTS 0.71 n.l n.lp n.06 0.31 0.24 0.16 0.5q o.og 0.7 0.96 0.8 
frfAL.HpmEpy n.12 n.?q 0.10 o.oq n.02 0.14 0.13 0.00 0.09 0.63 0.62 0.30 
TPAr'SQ!-QT EQ!ITPr?'ET n.i1 n.23 0.?'1 0.?Q 0.07 0.34 0.O9 0.65 0.16 0.93 0.91 * 0.34 

i rjir.o-" if i-hr rnrr-nnndinn F-r:- io is s~inifict ft the 15 ]evel. 



TABLE 16 : OUTPUT VARIABLE ELASTICITIES IN EQUATION (32)
 

major sectors PROF TECH AD IN CLER SALES MANUAL SERV ENGIN N.SCI SECR FORE MECH 

AGRICULTUPE 0,33 1.23 0.27 -0.74 -1.24 -0.1p -0,4 -0.83 0,62 0.05 0,42 -0.47 

mINING 0,59 0.60 0.60 0.43 -0.06 0.34 0,43 0.41 1.01 0.92 0.51 0.95 

CONSTRUCTION O,O 0.22 0.47 0.00 -0.11 0.07 0,24 0,25 -1,24 0,5A -0.06 0.33 

MANUFACTURING 0.97 0.23 0.31 0.20 0,40 0.02 -0.02 0.52 0.59 0.66 0.79 0.09 

TRANSPORTATION 0.P3 -1.22 0.03 O.90 -1.91 0,37 0.76 -0.75 0.00 0180 1,71 0,68 

UTILITIES 0.41 0,24 0.58 0,22 O.OR 0.21 -0.04 0.21 0.60 0.87 1.23 0,73 

TRADE 0.64 0.22 0.09 0,37 0.09 0.41 1.10 0.21 0.19 0.64 0.88 1.14 

FINANCE 0.46 0.18 0.93 0.21 0.32 0.19 0.34 0.37 -0.47 0.57 -0,33 1.51 

SERVICES 0.19 0.24 0.16 0.19 0.15 0.19 -0.01 0,24 0.27 0.90 0.55 0.93 

minor sectors 

FOOD & REVERAGES 0.62 0.82 0.33 0.29 0.22 0.24 0.38 0.24 0.90 0.69 1,16 1,03 

TORACCO 1.76 0.93 o.q2 0.38 0.3A 0,87 1.48 2.70 0.43 0.18 0,69 1.64 

TEXTILES 0190 0.32 0.01 0.14 0.09 0.02 0.22 0.01 1.73 1.01 1.35 0.13 

CLOTHING 0.64 0.79 0.32 0.42 0.30 0.35 -0.08 -0,14 0.00 0.95 2,26 1.63 

FURNITURE 0.63 0.32 0.43 0.39 0.00 0,17 0.33 0.61 0.00 0,46 0.99 0.81 

DAPER 0,4 0RR 0,53 0.59 0,30 0.47 0.45 0.70 0.82 0.P9 1.19 0.58 

CHEMICALS 0.38 0.26 0.24 0.10 0.42 -0.01 -0,14 0,29 0,55 0,50 0.66 0M2R 

PETROLEI!M PRODIICTS 0.74 n.76 0.36 0.1Q 0,16 0.19 -0.21 0.52 0,60 0,92 0,91 0,66 

MACHImERY 0.7q n.41 0.40 0,4- n-,1 nl33 0.41 0.74 1.40 0,73 0.81 0.47 

TRANSPORT EQUJIPMEN!T 0.60 n.76 0.17 0., 0.90l O.08 0.11 0,53 0.56 0.83 0.73 -0.11 

indicaf.q that +hp correspondinn coeFfirienf is sionificant at the 9% level.
 



TABLE 17 t R-SQUARED FOR EQUATION (32)
 

Major sectors 
PROF TECH AD) IN CLER SALES MANUAL SERV ENGIN N.SCI SECR FORE MECH 

AGRICULTURE 

rMINTNIC 

CONSTRUCTION 

0.03 
* 

0.4A 

0.01 

0.30 
* 

0.26 

0.01 

0.OF 
• 

0.5r-

0.15 

0.07 

0.25 

0.00 

0.17 

0.00 

0.00 

0.03 

0.20 

0.04 

0.02 

0.19 

0.00 

0.03 

0.1 

0.03 

O.O 
• 

0.28 

O.0S 

0.00 
• 

0.70 

0.16 

0.02 

0.O 

0.00 

0.02 
• 

0.33 

0.03 

MAN'IFACTURING 0.39 0.04 0.13 0.09 0.19 O.0n 0.00 0.1r 0.19 0.29 0.17 0.01 

TRANSPORTATION 

UTILITIES 

TRADE 

0.00 

0. 
• 

O.Ap 

0.31 

n,07 

0.06 

0.00 

0.2n 

O.n2 

0.29 

n.12 
a 

0.5 

0159 

.0n 

0.03 

0.30 

0.14 
a 

0.61 

0.14 

0.00 
• 

9.34 

0.29 

.1n 

0.0 

0.00 
0.12 

0.00 

0.33 
0.43 

• 
.0.34 

0.33 
0.42 

0.00 

0.37 
0.33 

* 
0.3 " 

SE' Trt0.; 

0.0.40.6 

0.26 

n pn 

.0N4 

n.1z 

o.nP 

n," 

o.n4 

n.nA 

0.07 fl.no 

2.23 

0.11 

rn nn 

0.(7 0.61 

.. n.; 

0.04 

n.Ql 

0.23 

minor sectors 

rOOD & REVEQArSFB 

TORACCO 

!.haR 
* 

n.60 

0.49 

0.03 

0.23 
4* 

0.69 

0.35 

0.23 

0.10 

0.16 

0.24 
• 

0.57 

0.13 
• 

0.51 

0.06 
• 

0.53 

0.47 

0.04 

0.42 

0.04 

0.52 

0.15 

0.45 
• 

0.56 

TEXTILES 

r, -- THIMr 

0.10 
. 

° 

0.10 

0.03 0.00 
*,OH~03 0.4 

0.33 0.1/ 

0.02 
05* 
0.92 

0.on 

0.1= 

0.00 

0.2? 

0.01 

01.01 

0.00 

0.00 

0.34 

0.00 

0.34 
4 

0.59 

0.21 
* 

0.79 

90 

0.5 
* 

rURNITIURE 

PAPER 

0.17 
* 

o.0q 

f.16 
9 

0.67 

0.24 
* 

0.n 

n.56 
9@ 

09P3 

o,n 

0.20 

0.10 
* 

0.64 

0.00 

0.22 

OO 

0.25 

0100 
• 

0.91 

0.19 
• 

0.97 

0.24 
4 

0.68 

0.37 

0.26 

CHEMICALS f. 74 0.16 0.3? 0.06 0.40 0.00 0.02 0.23 0.52 0.39 0.32 0.10 

PETROLEUT PRODUCTS 0.R3 0.7p 0.1-5 0.0, 0.04 0.03 0.04 0.67 0.61 0.1 0.65 0.44 

0 
0 
¢ 

vACHINERY 0.42 

TRANSPORT EQIJIDTENT 0.51 

0.11 

0.05 

0. 

0.0 

0.7 

0.3, 

0.3.F. 

0.10 

0.30 

0.03 

0.21 

0.04 

0.33 

0.32 

0.27 

0.13 

0.38 
* 

0.47 

0.28 

0.20 

0.09 

0.01 

ti 
rt* 

-
i-diaifo that 1he correspondinn F-ratio is sinnificnnt at the 1% level. 
o 
ko
 


