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For some years now Brazil has been wholly committed to rapid 
economic growth. That it has been successful to date is attested 
by the recent growth rates. From 1968 through 1972, for example, 
the GNP per capita increased at an average rate of over 6 per cent 
per year. In an effort to maintain this momentum, the educational 
legislation was recently rewritten to revamp public education so as 
to train a more effective labour force. The new law clearly 
assumes that industrial productivity oan be increased by providing 
the population with education appropriate for the occupations 
required by the economy of the region. The Government is 
espeoially concerned about the preparation of technical experts, 
managers and supervisors. and technical support personnel, here 
called "specialised personnel", required by the nation's factories. 

The present research, conducted at the request of the Govern
ment of Brazil, was concerned with the evidence regarding the 
validity of this assumption. In 1970, when the project was begun, 
there was not much evidence regarding the effects_ of formal prepara
tion on occupational productivity in Brazil or other developing 
countries. This is not to say, cf course, that theory and some 
evidence were altogether lacking (Schultz, 1961; Morgan, David, 
Oohen and Brazer, 1962; Denison, 1966; Becker, 1967; and Blaug, 
1970). But even in the richer countries, definitive multiple 
regreSSion studies of the net effect of education, experience and 
other key variables on the income and/or wages of individuals have 
been appearing only within the last half-decade or so (Klevrnarken, 
1972; Mincer, 1974; Sewell and Hauser, 1975). 

yet even these cannot suffice to determine Whether occupational 
preparaticn has a substantial effect on productivity. As Thurow 
(1973) has pointed out, education may operate merely to cer,tify 
that the worker can learn the neoessary skills once he has been 
hired; whether he actually learns _any has yet to be shown. 'Indi
cators specifically designed to measure occupational preparation are 
needed. We also need better measures of productivity at the indi
vidual level in place of average or total earnings, the measure 
commonly employed, such as might be obtained by calculating" the 
total monetary value of all the wcrker's wages and other benefits 
per unit time. 

The present research was designed to estimate, in their proper 
causal order, the effects of occupational preparation, occupational 
position, job experience, age and seniority on standardised hourly 
wages, taken as a proxy for the productivity of individ~als. Data 
obtained from a sample of specialised personnel in Brazil's manu
facturing sector were subject to multivariate analyses. 

In sao Paulo, the State selected as the site, 20 per cent of 
Brazil's population produces 50 per cent of its GNP. Data were 
collected in 1970-71 on the 22,587 specialised workers in 688 
industrial firms, which constitute a stratified random sample of 

Note: The writers wish to thank the Foundation Institute of Economic 
Research of the University of sao Paulo, the Graduate School 
and the College of Agricultural and Life Sciences of the 
University of WisconSin, the Ford Foundation and the United 
States Agency for International Development for the support 
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those with more than 20 employees in the 11 most produc~ive 
sectors. (For details see Pastore" Haller. and Buendia, 1974.) 
The sample included managerial, supervisory an-d' support personnel, 
amounting-.to 6 per cent of the total labour force of the firms. 

The dependent variable is: the worker" s standardised hourly aigi' expressed in cruzeiros (W), the sum of his wages and benefits 
v ded by the number of hours worked dur~ng the year. 

Occupational'preparation (E), in approximate year equivalents, 
is the'f1rst antecedent variable. It includes basic educational 
attainment and occupationally specific training. These scores 
range from 4 to 17, as follows: 4 - primary school plus in
service training; 4' - some junior high school plus in-service 
trainingj 8 - junior high SOhoolj 9 - junior high school plus 
technical short courses (less than two years in length); 11 - high 
school graduation; 12 _ high school graduation plus technical 
schooling appropriate-to one's occupation; 1, - some university 
education appropriate to one's occupation; 14 - a three-year 
university degree in one's occupational speciality; 15 - same as 
14, but four yearsj 16 - same as 14 but five years; and 17'- same 
as 14 but six years. Note that the scale measures occupationally 
relevant education rather than formal education in general. 

Occupational influence level (I) is a measure of· the rank of 
the person's Job (not necessarily the occupation for which he 
trained) within the power hierarchy of his firm.l Oombining span 
and type of influence yi.elds a Six-pOint index: 6 - managers and 
directors - 'wide, line;- 5 - experts (SCientists, attorneys, 
engineers, etc.) - Wide, staff; 4 - department heads and super
visors _ medium, line; 3 - technicians - medium, staff; 2 - fore
men _ narrow, line; I - auxiliary office personnel - narrow, staff. 

~ (A) ·in years (Reynolds, 1964; Mincer, 1974) is included 
as a measure of the total accumulation of work experience. 
Seniority (8), or years in the firm, is a second experience variable 
which, net of age, measures one's knowledge of the firm's proce
dures. Years in the current job (J) is a third measure of accumu
lated exper1ence variable, measuring one's knowledge of the 
routines specific to a job. 

Industrial sector is a control variable included to determine 
the effects Of the var·iables by seotor. 

Model. The five independent variables were incorporated into 
a rec"i.iX"STVe I1causal" model (Blalock, 1972) in which the standardised 
hourly wage of the individual worker (W) is the dependent variable. 
We posit that occupational influence lev'el (I) has a direct effect 
upon the dependent variable, and that indirectly it may transmit 
part of the effects of training, seniority and age. Occupational 
preparation (E), an exogenous variable, is taken as a measure of 
trained competency, Which, net of other variables, might directly 
affect one's wage and might also do ao indirectly by raising his 
position in the firm. Age (A), indicating general experience, 
might have direct and indirect effects by way of its impact on posi
tion in the firm and on job experience. These effects, too, would 

I This concept is more fully explained in Pastore, Haller and 
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be net of those of all other variables. It is also exogenous. 
Seniority (S) too is exogenous, and affeots the same variables as 
age. Years in, the present job (J) is endogenous. It is taken 
to be partially determined by age and seniority (but not by oocu
pational preparation or occupational influence level). I~ may 
only have direct effects on wages. 

The estimation of effects assumes that the above sequence of 
the variables is correct. The total effect of an antecedent on 
a subsequent variable is taken to be the sum of its indirect and 
direct effects. The direct effect of a variable is taken to be 
its highest order partial beta weight on a dependent variable. 
Its indirect effect is the-pTOduct of its direct effect on an 
intervening variable times the latter's direct effect on the depen
dent variable (Duncan, 1971; Finney, 1972). 

The mam object~ve of this analys~s ~s to present an intelli
g~ble assessment and compar~son of the network of effects of the 
f~ve antecedent var~ables on standard~sed wages and thus on pro
ductivity. This leads to two, key technical decisions. First, 
the common practice of analySing the lognormal transformation of 
the wage variable is thus unn,ecessa:t'Y and the dependent variable 
was not transformed. Second, path analysis requires linear 
regression techniques. Both for thiS reason and because a separ
ate analysis showed that little was to be gained by allowing for 
non-linear relations, all relations were assumed to be linear. 

Results. A detai~Led summary of all the path analyses was pre
pared--cxppendix A).l Tne coefficients reported in the text are 
taken from the total sample. 

1. Occupational influence (I), indicating the level in the 
firm at Which one exerts his influence on the company's operations, 
is one of the most powerful variables affecting wages: PWA = 0.323. 
This means that in s~o Paulo's industries, wages are highly depend
ent upon the position the individual occupies in the power struo
ture of the firm. The higher one's pOSition, the higher his 
salary. This variable is not merely an individual attribute; it 
is a position in the hierarchy of the firm. In other, words, 
rewards accrue to persons because of their location in the institu
tional structure. 

Disaggregating the effects of this variable on wages, we find 
that 40 per cent of its total wage effect is due to the indirect 
impact of occupational preparation, 20 per cent to age, and only 
3 per cent to seniority. In all, 63 per cent is thus due to the 
combination of formal preparation and experience. The remaining 
37 per cent of its effect on wages i.s not relayed from any known 

1 Readers interested in the standardised multiRle regression 
equations for wages can form them by compiling the data in the 
second column of Appendix A. The five values for each sample (or 
sector) are the partial beta (~) weights, or standardised regression 
coefficients, of hourly wages on each variable. Thus the es,timated 
standardised hourly wage level (~T) in the total sample may be 
written as follows: 
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antecedent variable. yet the worker'S occupational influence 
level itself is largely determined by such other factors: 

2 R W.EAS = O.lB. Future research should attempt to determine what 
these are. In any case, the firm itself seems to take into 
account a number of factors in allocating men to positions - line 
and staff distinctions, span of control, etc., not to mention 
individual characteristics. One influences the operations of the 
firm by his exerCise of the powers inherent in his position. 
together with whatever additional influence he can muster. The 
zero-order coefficient of determination provides an estimate of the 
total effect of position On wages: r2 = 0.24. In other wordS, 
about one-quarter of the variance in standardised wages is due to 
one's power positi,on. Available theory on human capital tends to 
ignore this aspect of the reward process, normally concentrating On 
experience and education. 

2. Occupationf1.1 preparation is one of the powerful factors 
determining wage differentials. Since it figures in the alloca
tion,of ~ower pOSitions, it plays a substantial indirect role. 
Its indirect effect is TIWE{I) = 0.130. Its direct effect is 
PWE = 0.329, for a total effect of TIWE = 0.459. This finding 
appears to be consistent with the Brazilian policy of gearing 
formal preparation to the occupational structure. To the extent 
that one's value to the firm is measured by his standardised 
wage - an assumption which seems justified - it would appear that 
occupationally specific formal preparation considerably enhances 
it. 

In a rational economy it is to be expected that formal train
ing for one's work will result in more effeotive performance. Our 
findings suggest that sao Paulo's industrial system eXhibits such 
rational! ty. 

This finding is not, of course, inoonsistent with previous 
work showing large effects of education on income (Mincer, 1974). 
Our main innovation (as opposed to much human oapital research) is 
the emphasis on occupational preparation rather than education as 
such. 

3. Age is a third important variable. In this study its 
effects are measured net of formal occupational preparation and of 
seniority in the firm. It thus seems reasonable to suppose that 
its remaining wage effects are due to general work experience. 
The large effect (total ef.!ect being 0.314) which it has on the 
wages of these specialised industrial personnel implies that, at 
least at this elite level of the· firms, experience is a valuable 
asset. As'we have just seen, a small part of its total wage 
effect is relayed through occupational influence level. which it 
influences to some extent. Yet most of its effect is normally 
direct. In the over-all sample. for example. its direct effect 
on wages is about BO per cent of its total effect. . 

4. Seniority, years in the firm. is another measure, net of 
formal preparation, age and time in the present job, experience 
and knowledge, espeoially routines unique to the firm. Perhaps 
surpriSingly, there is not one industrial sector in which this 
y~!~~}~~~~s ~~~~b~:~;i~~ !~:;u;~;~'+~~~~~~A~~~; ~~t;~!~:;o~!S 
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anything more than a weak criterion for rewarding S~o Paulo ts . 
specialised industrial workers. Apparently, formal preparat10n and 
general work experience are far more important as sources of oompe
tency. 

5. Net of the effects of the other variables ~hich are sources 
of competence, job experienoe (years in th~ present Job) goes 
unrewarded. Indeed, it has a small negat1ve effect in most indu~
trial sectors. The implioation is that the more oapable ~pecia11sed 
workers do not stay in their jobs very long. They are eV1de~tly 
rewarded by being advanced into better-paying positions, leav1ng 
behind the less capable, who sometimes reoeive slightly lower salar
ies. 

The above summaries seem generally appr.opriate for almost every 
industrial sector. The main exception is the clothing and shoe 
industry. This sector rewards occupational influence and age the 
least of all. It punishes longer job tenure most severely, and 
rewards seniority and occupational preparation the most highly. 
Perhaps it is significant that formal pre~aration.oounts most here 
where it is least available. That is, where tra1ned people ar~ 
especially abundant, training does not pay so well. The relat10n
ship between scarcity and impact on wages does not, however, hold for 
any of the other variables. 

Conclusion. So far as we are aware, there are no other studies 
comparable to this one· in which multiple regr~ssion methods are 
applied to the analysis of th.e effects of POSl. tion, formal prepara
tion, and experience on the standardised wages (or rewards) 
cbtained by individual specialised workers in the industrial sector 
of a developing nation. Indeed, this project would appear to be 
unique in several respects: its use of total e~nings standardised 
to an hourly basis; its adoption of an oocupatl.onally relevan~ . 
measure of formal preparation; its use, under controlled cond1t10ns, 
of age, seniority and years on the job as measures of general work 
experience, experience in the firm and experience on the jOb;. and 
its introduction of oocu~ational influence level as a ~ey.var1abl~. 
And it is almost unique (see Sewell and Hauser, 197~) 1n l.~S ~ppI1-
cation of path analysis as a. method for assessing d1reot, l.ndl.rect 
and total effects of antecedent variables on wages. 

Beyond doubt, a more detailed discusSiP~ ~f t~e data presented 
herein would be profitable, although space 11m1tatl.Ons unfortunately 
will not permft it. In other publications, we intend to provide 
additional studies of them. But we hope that, by making the sec
toral path: analytic· data and other basiC statistics (Appendices B 
and C) available here, other researchers may be .able to examine them 
fruitfully without waiting for further publications to appear. 

The main general conclusion which we draw from the present 
examination is that the S~o Paulo industrial system appears to 
reward its most highly placed workers - here the top 6 per. cent 
according to national principles appropriate to the most h1&;ly 
industrialised countries. Even applying extremely restrict~ve 
constraints - linearity of relationships, measures of pOSition, pre
paration and experience oonceptually and operaticnally independent 
of each .other, and an untransformed wage metric - we find that the 
five anteoedent variables, reasonably placed in a causal order, 
account for about 36 per cent of the variance in hourly wage differ-
" .... +;"'l'" 'l'h .. m<">"'+. n<">",,,,...f",,l nf" t.hp.~P. a.re onets position in the 
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We hope that the present work may make a small contribution 
to the growing body of evidence regarding the determinants of wage 
differentials in general and to the analySis of the productivity 
of specialised industrial workers in developing nations in parti
cular. We also hope that similar researoh may be undertaken in 
other countries, developing and developed, and in other strata of 
the industrial labour foroe. Such comparative studies may help 
provide the basis by which untested myths about industry and 
development may be replaced by solid research findings.· 
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APPENDIX A 

Partitioned effects of indeEendent and intervening variables on waGes bl industrial sector 

Total Direct Indirect effects of the 
effect of effect of i!!!. independent variable 2 

Sample 
Sector Variable 

the ~ the i.!h RW.IJAPE 
(1) size 

variable: varia.ble: Total 
1TWi PWil (p

Ii 
x P

Wi
) + (P

Ji 
x P

WJ
) indirect 

II sectors 0·363 22 ';87 
I 0.323 (O.323~ 
J -0.059 (-0.059 
A 0.314 0.258 0.200 0.323 0.154 -0.059 0.056 
E 0.459 0.329 0·401 0.323 0.130 
s 0.047 0.069 0.033 0.323 0.552 -0.059 0.022 

~ 

)od processing 0·330 1 341 ~ 
~ 

I 0.:516 (O.3.16.~ 
J -0.103 ( -0.103 
A 0.258 0.249 0.140 0.316 0.16e -0.],03 0.027 
E 0.482 0.347 0.427 0·316 0.135 
s -0.033 0.007* 0.049* 0.316 0.531 -0.103 -0.040 

lathing and 
shoes 0.389 16, 

I 0.253 (0.253~ 
J -0.107 (-0.107 
A 0.167 0.158 0.062* 0.253 0.066* -0.107 0.009 
E 0·541 0·433 0·426 0.253 0.108 
s 0.168 0.240 0.059* 0.253 0.809 -0.107 -0.072 

lxtiles 0·330 1 578 
I 0.343 ~o.34'l J 0.014 0.014 
A 0·310 0.272 0.106 0·343 0.135 0.014* 0.038 
E 0·426 0.279 0·427 0.343 0.147 
s -0.056 -0.062 -0.010* 0.343 0.659 0.014* 0.006 



Total Direct Indirect effects of the 

~.IJAPE Sample 
effect of effect of i~ independent variable 

Variable 
the i!h the i!h 

size 
Sector (i) 

variable: variable, Total 
PWi1 (Pn 

x PWi ) + (p Ji x PWJ ) indirect 
'lTWi 

0·420 1 418 
rnicals 

0.311 ~0.311l I 
J 0.094 0.094 

0.166 0.094 0.065 
A 0.356 0.221 0.160 0.311 

0.161 
0.529 0·369 0.516 0.311 E 0.556 0.094 0.056 

5 0.104 0.048* 0.014* 0.311 

0.412 1 354 
rmaceutica1s 

{0.457~ I 0·457 
J -0.014* (-0.014 

0.263 0.457 0.255 -0.014* 0.117 
A 0.314 0.197 0.166 
E 0·386 0.220 0.363 0.457 ~ 

_0.042* 0.066 0·457 0.494 -0.014* 0.023 m 
5 -0.019 m 

0.286 530 
,er products 

0.307 (O.307~ I 
J -0.015* (-0. 01 5 

0.307 0.145 -0.015* 0.067 
A 0.363 0.296 0.225 

0.147 
0.431 0.284 0·478 0·307 E 0.636 -0.015* 0.027 

5 -0.004 0.023* -0.05"5"* 0.307 

0.393 m 
iSS and cement 

(0.38l~ I 0.381 
J -0.024* (-0.024 

0.381 0.214 -0.024* 0.060 
A 0.256 0.19 6 0.172 

0.142 
E 0·510 0.368 0.372 0.381 

_0.032 
5 -0.035 _0.003* -0.053* 0.381 0·490 -0.024* 

0.401 2 561 
~ale 

(0.321~ I 0.321 
J -0.047 {-0.047 

0.1-61 0.321 0.138 -0.047 0.045 
0.305 0.260 A 

0.386 0.470 0.321 0.151 
E 0·537 0.536 -0.047 -0.019 
5 0.094 0.113 0.019* 0·321 

. , 

Total Direct Indirect effects of the 

Variable effect of effeot of i!£ independent. variable 2 
Sector (il the i.Ia the i.:!&. RW .IJA:PE Sa.mple 

variable: va.riable: size 

PWi1 (p
Ii 

x Pn ) + (P
Ji 

x PWJ) Total 
TTWi indirect 

,hanioa1 
,quipment 0·438 2 282 

I 0.422 ~0.422l 
J 0.026* 0.026 
A 0.347 0.253 0.214 0.422 0.137 0.026* 0.094 
E 0..463 0·309 0.}65 0·422 0.154 
5 0.058 0.065 -0.051 0·422 0.586 0.026* ..,0.007 

,ctrical 
,quipment 0·482 3 620 

I 0·360 (0.360~ 
~ J -0.04"4- ( -0.044 m 

A 0·345 0.274 0.213 0·360 0.138 -0.044 -0.071 ..., 
E 0.5')<) 0.351 0·440 0.360 0.158 
5 0.119 0.126 0.051 0.360 0·572 -0.044 -0.007 

or vehicles 0·343 7 853 
I 0.301 (O.;iOl~ 
J -0.011* (-0.011 
A 0.336 0.274 0.211 0.301 0.143 -0.011* 0.026 
E 0.393 0.297 0.320 0.301 0.096 
5 0.102 0.078 0.092 0.301 0·409 0.011* 0.024 

l·Coefficients in this column are the ~ coefficients corresponding to those of the stsndardised multiple 
Tession of wa.ges· on the five other variables. 

!ages (cruzeiros per hour) E, ];.ducation (in year equivalents) 

Ocoupational lnfluence .level 5, §.eniority (years with the firm) 

~ob experience (years in the job) *, P> .05 

!ge (in years) 
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AFPENDIX B 
APPENDIX C 

Zero-order oorrelations among variables 
ror each l.ndustrlai secior Means snd stsnds:;::d deviations 

l1our1y Oocupationsl ,,' in-nuence "- Education Seniority J I W aactors wage 
level experience 

(AI (EI (sl 
A E. s 

(wi 
(II (JI 

All sectors (N" 22 517) 

Meana (Xl 
Food :eroceaeins; A -0.139 0.447 0.401 0.159 0.271 

E -0.267 -0.243 -0.162 0.365 0.403 All sootors 6.514 3.196 3.173 35.541 11.046 6.509 
(N " I 341) 

S 0.502 -0.313 0.621 0.025 0.076 
Food proceasing 7.366 3.491 3 .. 613 36.754 10.896 7.368 

J 0.434- -0.213 0.616 -0.016 0.029 
I 0.051 0.374 -0.014 -0.055 0.486 Clothing snd shoes 6.524 }.169 4.789 37.896 9.174 7.071 W 0.132 0.41B -0.044- -O.OBI 0.464 

Te:rtllas 7.615 3.146 5.384 39·904 9·988 . 8.755 Chemioah 8.755 3.338 4.816 37.161 11.447 9.377 Clothing and shoes (N '" 183) 
Phs1"l!lsceutioels 8.434 3.279 3.329 34.682 11.969 6·979 Paper producta 8.056 3.374- 4·557 37.298 10.811 7.358 A -0.154 0.:n9 0.325 0.015 0.137 
Glaes snd cement 7.423 3.200 4.116 38.261 9.904 8.051 

Textiles 
0.050 0.019 0.422 0.525 --nr;;-r 578) E -0.153 

S 0.377 -0.223 0.831 0.101 0.249 ),Ietah 8.281 3.311 3.335 36.150 10.901 6.513 , 0.383 -0.14-5 0.710 0.062 0.168 
Mechanios1 equipment 7.098 3.05} 3.397 34.757 lD.396 6.023 

I 0.037 0.414 -0.066 -.0.094- 0.456 
W 0.224 0.391 -0.035 0.002 0.470 Electrioal equiplllent 8.193 3.199 2.756 34.022 11.253 5.358 

Motor vehicles 9.692 3.lD3 2.175 34·428 11. 325 5.804 Chemical (N '" 1 418) 

-0.080 0.546 0.4-69 0.127 0.301 stsndard deviations (0') Pharmaceutical A 
-0.269 -0.144 0.495 0.479 (N '" I 35T) E o .021 

S 0.521 -0.258 0.646 -0.036 0.119 
All sectors 6.159 1·488 4.022 9·728 }.586 6.763 

J 0.508 -0.039 0.624 -0.083 0.149 
I 0.305 0.351 0.107 0.128 0.512 Fcod prooeBBing 5.718 1.529 4.683 10.471 ,.820 8.286 W 0.312 0.396 0;043 0.110 0.588 

Clothing and EIlloes 6.427 1.465 5.898 10.175 3.761 7.230 
Paper and. paper prod.uctB (N '" 530) Te:x;tilee 5.960 1.484 6.473 lJ..476 3·905 9.426 

Chemioals 6.592 1.408 4.695 10.201 3.783 7.982 
0.042 0.224 PharmBoeutioa1a 6.259 1.726 4.302 10.227 3.200 7,.469 -0.317 0.549 0.494 GlasB and. cement A 
0.426 0.318 Paper producte 6.812 1.464 5.208 11.131 4.021- e.044 

E -0.185 -0.336 -0.295 (bl '" 335) 
s 0.4-66 -0.245 0.716 -0.093 0.051 

GlaBa snd cement 5.739 1.439 5.026 lD.396 4.061 8.329 J 0.443 -0.170 0.590 -0.119 0.027 
I 0.078 0.353 -0.064 -0.005 0.441 Hetals 6.279 1·545 4.073 9.634 3·907 7.099 W 0.145 0.471 -0.04l -0.004 0.529 

Hechailical equiplllent 4.942 1.392 3.655 9.551 ,.881 6.191 
Eleotrioa1 equiplIlent 5.374 1.489 3.202 9.033 ,.438 5·433 Metals (N- '" 561) 
Motor vehicles 6.566 1.448 2.669 8.793 j.163 5.382 

Mechanical eJUi:ement A -0.214 0.439 0.373 0.068 0.231 
E -0.152 -0.267 -0.172 0.431 0.447 (fu", 2 z82 
S 0.419 -0.292 0.596 -0.036 0.084 
J 0.382 -0.201 0.643 -0.052 0.034 
I 0.1:'57 0.347 _0.068 -0.071 0.504 
W 0.301 0.393 0.069 0.072 0.558 

Eleotrioal equipment (N '" 3 620) 

Mctor vehicles A -0.058 0.419 0.378 0.209 0.365 
iN", I W;\ E -0.086 -0.229 -9'~2§ 9'~~~ ~.~~~ 


