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I. Introduction

A serles of recent studies reveal a renewed Interest In the
explanatton of Internationatl trade flows. Stern (1976), Steinherr and
Runge (1977) and Wolter (1977) analyze West-Germany's foreign trade struc-
ture, Branson and Monoyios (1977) consider U.S. trade. These authors
successful ly test one form or other of the Heckscher-Chlin hypothesis

whilst Tncorporating aSpéc+s of the neo-technology approach.

-The two methods which have been used unti! now to examine the factor
Bfobof+ldns fﬁéory, viz., the Leontief approach and regression analysis,
do not scrutinize the same hypothesis. A calculatlon of factor inputs
In overall trade is a test of the Heckscherthlin theory : a capital rich
country should be a net exporter of capital. However, if one were to
run a regression of the net trade of such a country on capita!, the -
sign of the coefficlent of the capita! variable would yield no such In-
formation : a negative or statisticaly insignificant coefficient would
not negate the Heckscher-Ohlin hypothesis. |+ could simply result from
a situation where a large number of minor industries export tabor-inten-
sive goods even {f one domfna+ing export tndustry were to be capital In-

tensive,

What regression analysis, as traditionally undertaken in our
context, does test Is whether varlations of factor proportions across in-
dustries are strongly correlated withvariations in their net trade. 'Ne-
vertheless we believer [t possible to use least squares fitting to test
fhe.Heckscherjohlin hypothesis, to test Qhefher factor proportions have
an explanatory power for overal! trade,by properly transforming the data.

The 'paper is organized as follows. Data and methodological ques-
tions are discussed in section 2. The standard use of regression analysis
in comparing net trade flows and factor intensities, is presented in sec-

tlon 3. Section 4 develops our contention that an appropriate welghting

of variables allows the use of ordinary least squares to tesi the Heckscher-

Ohlin hypothesis, We summarize our main findings in section 5.



2. Model Specification and Data

2.1 Speclification

The general equation tested Is some measure of trade flows
as a function of factor proportions. One has to determine the speclfi-
cation and measurement of the dependent and indepénden+ variables, as

well as the functional form.

Both, Stern (1976) and Branson and Monoylios (1977) .estimate
equations of the type :

Xi~My = a ra,Kiva H +a l ve, ‘ _ (N
where Xi = exports, Mi = Impor‘Jrs,-Ki = physical capital, HI = human
capital, i = the i~th Industry, a, is a constant term and giis the resj-

“dual. Branson and Monoyios also estimate exports and imports separa-

tely with the same explanatory variabies as in' (1),

Since -factor proportions theory leads to the prediction of
trade flows on the basis of relative factor endowments It is more con-
sistently. represented by the use of factor intensities :

H

- 4 e (K
X;=Mi = a_ra (D) +a, (D) *e, | ‘_ (2)

When industry data are used (as compared fo commod | Ty daféﬁ
net exports may be influenced by the size of industry. Stern (1976}
therefore employs net exports deflated by gross production as depen-
den*lvariable1i: |

XE-MI H

hGT_T = aofai(tJi+a2 t)i+§i : (3)

This method of scaling Is, unforTunaTer’noT neutral. Indeed, it Incor-
porates a different hypothesis : not the absolute volume of net trade
but rather the proportion of an industrys nettrade relative to its pro-

duction level }s influenced by relative factor endowments.



Turning now to the explanatory variables -the debate
over the Leon+ief~Paradox2 has rendered it obvious that human capifal must be
considered a factor of production. Some authors, such as‘Kenén 11570}
and Lary (1968) aggregate physical and human capital, but it is by now
wel|~accepted that it is proper to treat them both separa+e!y3.

The human capital variable measures the skill factor. Any
measure derlved from earnings is, of course, only an approximation since
cbserved earnings may not correspond to undlistorted equiiibrium levels.
Moreover, some income differentials are due to disutility of work and si-
milar factors and not to skill differentials., Keesing's (1965) approactk
of using statistics of'emp!oymenf by skill classes in each Industry may .
therefore be preferable. It has the further advantage of using the struc-

ture of skills and not only an aggregate measure4t

Neo-technojogy theory suggests, in contrast to the Heckscher-

" Ohlin theory, that production functions may in fact be different across

countries, mainly due to technological innovation. Wolter adds therefore
research and development expenditures as a proxy measure of fechnologi-
cal innbva*fon. Stern uses the ratio of engineers and technicians to
total employment. Usually, industries that are intensive in human capi-
tal alsc have high R&D expenditures as well as a large staff of engincers,
A high correiation between these variables may, therefore, be expected.
The empirical question then is whether this correlation is high enough to

make factor proportions alone sufficient.

In order to explain West-German trade patterns Wolter also intro-

duces raw material infensity, measured as inputs from agricuiture, fores-

try, fishery, and mining as a percentage of value added. HMe experiments

successfully with a proxy variable for scale economies in each industry,
measured as employment in establishments with 500 and more employees as-
percentage of the industry's total employment. It is however difficult

to judge how conclusive his results are since the qual ity of some of the
variables used are necessarily poor, the degrees of freedom pf the egua-
tions aré rather low, and most variables are in+roducéd alternatively so

that there may be substantial overlapping.



The influence of protection is also taken into account in a
number of studies of the West-German trade structure. Fels and Stern
use tariffs and effective tariffs, Wolter introduces a measure of effec-
tive assistance that takes into account distortions other than tariffs
such as Industry subsidies. In Stern's study the varlables have the
- wrong sign and are generally not significant. In Wolter's work the

chosen variable has the expected (negative) sign and is sign!ficanf-in

most estimations of net exports.”

Introducing measures of protection this way is unsatifactory
from a theoretical polnt of view. Domestic protection affects Imports,
whereas exportsare influenced by protection In foretgn countries. In
an estimation of net exports the sign of the coefficient of domestic pro-
tection rates can therefore be either positive or negative. The sign
obtained by Stern is therefore not necessariiy "wrong", Since ‘data on foreign
protection is not available in sultable form we prefer not to take pro-

tection into considerafion.



2.2, Data

West German data is used for 1962 and 1972. Comparison of the
results for both years should allow us to discover whether important structu-
ral changes have occured during that decade. In another paper (Steinherr and
Runge, 1977) Leontief indices were computed using the input-output tables for
West Germany of the Deutsche Institut fiir Wirtschaftsforschung (DIW), Rerlin,
for 1962 and 1972. Labor, physical, and human capital are calculated as flows
contained in commodities. In genera! equilibrium, flows and stocks are iso-
morphic so that both approachés are equivalent, In a non-competitive environ-
ment flows may be preferable since the equilibrium rate of interest that maps

flows Into stocks is generally unknown.

Unskilled labor Income (L) was obtalned as the product of the
number of employed plus selfemployed in an industry and a minimum wage that
is assumed to correspond to equillibrium pay of unskilled labor. For the mini-
mum wage we have taken, alternatively, average wage incomes in each industry.
The relevant wage is certainly at the lower end of that scale. Results obtained
vary very little within, say, the fifteen lowest ranking industries. The re-

maining labor income is then considered as remuneration for human capital (H).

Thé construction of the physical capital variable (K) {s more
problematic. Data on gross income from capital and selfemployment Is first
purified of income from selfemployment. The remainder is one of our measures
of physical capital, An alternative measure is depreciation. We prefer, in
fact, the latter since it Is less influenced by the business cycle. For details
see Steinherr and Runge (1977). In Appendix || ohysical and human capital in-
tensities are reproduced and ranked. To take account of raw material tntensity
a dummy varlable TDR) is used rather than the share of raw materials inputs
since resource dependency has not only aquantitativebut also a qualitative

dimension.

To test whether the capital variables already account sufficiently
for technological sophistication and innovation a dummy variable (DT) was added.
Technologically sophisticated industries receive a unit value, all others zero.

The vectors DR and DT are reproduced in Appendix 1.

Industry classification corresponds to the sectors of the input

output tables. Of the 56 sectors 22 are eliminated either because trade s non



exlstent or highly distorted. Among the éecfors excluded are notabiy domastic
private or public services, agriculture, electric power generation, retall
and wholesale trade. The 34 Industries In our sample account for 76.7 % of
exports and 50.4 % of Imports in 1962, and for 75 % of exports and 58 % of
imports in 1972.

These data have the advantage of covering a much larger part
of German foreign trade than previous studies. The degrees of freedom are also

higher. However, there are alsoc disadvantages.

First, trade data on a commodity basis would be preferable If
1t could be matched with data on factor proporflonss. Within a given industry
factor proportions and trade flows can vary substantially for different pro-

ducts.

Second, Fels, Stern, and Wolter have shown that it would be
desirable fto differentiate trade flows among industrialized countries from |
those to less developed countries. The explanatory power of the Heckscher-
Ohlin theory is persistentiy higher in trade with less developed countries.
We were unable to obtain a regional breakdown of trade flows for our industry

classification.

Third, the previous afgumen+ suggests that trade ambng fndus-
trialized countries with similar factor endowments may have to be explained
by a neo-technolagy argument. Data on economies of scale, and research and
development expenditures are, however, not available for the Input-output

classification.

A s



3. Factor intensities and the s+ruc+ure|of trade

3.1 Spherical diéTurbances

Does net trade vary across industries according to relative
factor content 7 This question is examined by the use of re-.
gression analysis In the current literature and by ué in this section.
Our -cons{derations concerning model specification lead us to formulate the

most general (or -maintalined) hypothesis as fo!lows :
(x-M) = B,+8,(Nyep, (thep 04,0, .0+8,D +8.0 +e (4)
TrR2hLT T3 T OTETRTY TR TTT

where (X-M) represents net exporTs,'Q is gross production of the industry -
concerned. The resource dummy (DR) intervenes both additively as well as

mulTipIicé%ivefy by affécTing the slope of the production level variable.

The core of the model consists of the variables (K/L) ‘and (H/L)
with (X-M) as regressand . In order to discriminate among the other varia-
bles we set forth a serles of more restricted models with regard fto equa-
tion (4). These models present a certain nesting pattern. Bo+h the 1is+
of models and the order of nesting are pfesen+ed in Table f. The arrows.

indicate the direction of nesting.
Insert Table |

The models have been estimated for 1962 and 1972 ; the results
are contalned in Table 11 A and |1 B. We then apply a sequential testing
procedure beginning with the maintalned hypothesis and testing In increa-
sing order of restrictiveness. Since each model is restricted with res-
pect to only ong parameter compared wi+h the one In which it is directly
nested, the individual tests are Student -t in nature. This procedure Is to
be pre%éfreq‘ “to its "reciprocal" which !ies iIn beginning with the most )
restricted model. (Mizon, 1977).
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% The disturbances,are i.i.d. and normally distributed.
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1.

In our case, the models are not totally ordered. - However,
various subsets of totally ordered models can be exfracted. They are

the following :

St @ (M1, M2, M3, M6, M8)
52 : (M1, M2, M3, M5, M8)
S3 : (M1, M2, M4, M5, M8)

S4 : (M1, M2, M4, M7, M8)

An 1ltustration of the manner of testing wilf now be given using S1 and
data from 1962. Testing the nul!l hypothesis M6, (drop DR) against The
maintained hypothesis (keep DR), one is led to accept the more restricted
model, since the t-statistic corresponding to the coefflcient of DR In M8

is extremely low (0.077). One now examines M3, or D_ does not belong here,

 against M6 (D belongs here) and decides in favor OI M3 because the
t-value of D{s coefficient in M6 is only (-1.027). |If one now postulates
M2 as null hypothesis, cne Is oblliged to reject it because the ccefficient
attached to (DR.Q) has a high t-statistic (-6.785). Consequentiy one
decides for M3 In subset S1 for the year 1962, The significance level of
the overall tfest is yielded by «a = 1~H?§].(1 - ej) where £ is the signi—
ficapnce level of the individual tests conducted and n the tota| number of

tests, in this case 3.

In the case of subsets S1 and $2 our testing procedure resuits
in the choice of M3 irrespective of the year under consideration. With
S3, however, we proceed only one step stopping at M5, whereas with S4 we
acéepT the maintained hypothesis, i.e. MB. We are, therefore, confronted
with a cholce among M3, M5 and M8. Ffortunately, they present a nested

~sequence ; we ffna!ly end up with model M3,

The one model which prevails for both years is :

K H
T 3 (T) * By (Q) + Bg (DR.Q) te

(X'M)=B1+82()+B
Table 111 contains its actual! structure for 1962 and 1972 as well as separate

estimates for exports and Imports regressed on the same set of variables.
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13,

The impact of relative factor intensities on exports, imports
or their difference within the context of +hepreferrédmodel is statistical-
ly insignificant, despite the very satisfactory nature of fhe Rz. On the
other hand, the level of output is strongly linked with the fthree regres-
sands. The acTuaI'manner, however In which industry size, as determined
by gross production, affects foreign trade depends on whether the industry
uses natural resources intensively or not. Industries that do not use raw
materials heavily manifest a positive relationship between the level of pro-
duction and exports, imports or net trade. Industries that are highty de-
pendent on these materials show up a negative partial correlation between
size and net trade. Whereaé industries in this category tend to import more
heavily than industries in +he'o+her group, their export performance are
lower. . This Indicates that the class of industries concerned are directed
essentially towards the interior market, either supplylng inputs to other

establ}ishments or producing final goods for local consumption.

- |+ should also be noted that, in spite of the statistically
Insignificant character of relative factor intensities over fime, one can
observe a switch In the signs of their coefficients In as far as the import
equation 1% concerned. From being negative for physical capital relative
to unskilled labour and positive in the case of humah capital relative to
labour it becomes positive In the former and negative in the latter case.

Can one discern here a change in the structure of German imports ?

_ Finally, we remark that the technology variable does not figuré
in the prefered mode!. In fact, it is not significant in any of the models
in which it figures.’6 u

3.2 Analysis subject to heteroscedastic disturbances
| .

_ Stern (1976) and Branson and Monoyios (1977), among others,

suggest that scafing of some kind or other is necessary for the variance

of the disturbances may depend on Industry size. Stern corrects for this
by Introducing net exports relative to gross production as regressand '
We have already commented on this approach, maintaining that it transforms
the underlying hypothesis. Branson and Monoyios explicitly introduce hete-
roscedastic dlsturbances. They first test for mis-specification when sphe-
rical errors are assumed, then estimate a heteroscedastic structure, and

finally estimate their preferredmodel subject to the estimated error structure



Unfortunately, the logic of their final estimation procedure is difficult,

if not impossible, to undersfand.7

We have chosen to postulate a given heteroscedastlic structure
of the érror term and then calculate the minimum variance (and, subject
to normal ity which we assume, maximum |ikellhood) estimator. We have sup-
posed that the variance of the net exporTS of an Industry is proportional
to the square of that indusfry‘s share in total gross production of the in-
dUSTries included in.the sample. | Apart from the error structure, the mo-
dels used are those listed In Table |. Our estimates are presented In
Tables IV A and IV B for 1962 and 1972 respectively. We then apply the
same sequential testing procedure as in the case of spherical disfurbances

using the same subsets of totally ordered nested hypotheses.

Once again for subsets-S! and S2 our preferencé-goes to M3, How—r
ever,for subsets S3 and S4, the situation Is not as clear. For 1972 we
choose M5 and M8, respectively ; and the problem becomes one of choosing
between M3 (from S1 and S2), M5 (from S3) and M8 (from S4) ; since these
models are nested we declde in virtue of t-statistics for M3. However, for
1962 the choice of the level of signi*icance Is cruciatl = in The previous
cases the decisions were valid for very low significance levels. The choice:
of M5 for S3 and M8 for S4 Iimplies relatively high significance levels for
the overall| test : slightly over 5 % in the former and 10 % in the latter
case for decisiops within the subsets. Combined with the second stage choice

between M3, M5 apd M8 the levels are higher. |[f one is willing to accept
| these levels then one's preference goes exclusively to M3 ; o+berwlse, one
is left with MB'?nd.M4.

The es+ima+ed structure of these models as well as the decom-
position of net exports into exports and imports is to be found in Table V.
The results are rather disparate In nature. |t is not possible fo draw
any firm conclusions in general. |f we consider model M3, we remark that
the gross producfion variable, both alone and |inked mulfipiic@Tively with
the raw materials dummy, is a[wayS‘Significanf except for the import equation

where the size of industry variable alone falls. Industries that use natural
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resources intensively yield a negative partial correlation between net

. exports and level of production : imports increase faster and exports grow
slower than the other group of industries which show a positive link
between net exports and output levels. The behaviour of relative factor
intensitles is Inconsistant over time. Physical capital stays positively
significant with respect to net exports whereas human capital becomes Insi-
gnificant after manifesting a negative relationship. Their significance
when present comes exclusively from the import équaflon : exports reveal no

I tnear statistical relationship with factor intensities.

Mode! M4 did not withstand our testing procedure for 1972,
'Moreover, its structure for 1962 does not modify our reflexlons at all. A
general phenomenon is the important role played by industry size, favorable
for net trade In industries that do not depeﬁd heavily on natural resources,

unfavorable otherwise.

3.3 A likelihood comparison of the preferred models

The only model that ‘survives for both years is M3 in its homo-
scedastic as well as in its heteroscedastic formulation. We may discriminate
between these two hypotheses concerning the error structure by comparing the
corresponding maximum {ikelThoods attalned conditional to the given data
matrix. The datg will then be said to support the hypothesis that ylelds the
higher !ike!ihooq, (Edwards (1972) p.30). Under certain conditions 8
we may equivalently compare the sum of squared residuals : +hé-|ower the
sum, the higher the {ikellhood. Table VI contains the sum in question for
each formulation. For both years, the heteroscedastic version of M3 yields

a higher |ikelihood.
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_ TABLE V|
Preferred Mode!g

(with sum of squared residuals)

1962 1972
0.L.5. M3 (28864554.76) M3 (232346124.4)
CH.LLS. M3 (12691121.66) M3 (52475071 .03)

3.4 Scaling the regressand

We shall now briefly examine Stern's method of freafihg the
presence of he+eroscedas+ici+y which lies in taking net exports per unit of
output as regressands. Our estimates are pfesenfed in Table VIt A and Vii B.
The models perfohm‘poorly compared'wifh fhose considered above. The natural
resources dummy in additive form plays a crucial role ; the R2 is stable ai
two different Ievé!s according as the dummy is present or not. Moreover,
the preferred model in this case Is M4 for both years. In this version,'
the varfable refl§c+ing level of production plays a s+a+!s+icaiiy insignifi-
cant role which r?su|+s from the fact of scal ing the regressand. The factor

intensities variapfes play a significant role in 1962 but ncne a decade !é+er.

i
i
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4. Factor content in forelign tfrade

s W-Germany a net exporter or Importer of goods that are
relatively intensive (with respect to unskilled iabour) in human capital
or in physical capital ? |1 is our contention that in order to answer
this question one may not use the same data as in section three without
some preliminary transformation, |If one is interested in the aggregé+]ve
performance of a country, It is only reasonable to apportion to each Indus-
try I+s relative weight .in the ‘economy. We are therefore led to welgh our
data matrix, multiplying the data point corresponding to each industry by
the relative share of that fndus+ry in total gross production ? The data

set is then ready for use in examinlng the factor contents hybofhesis.

. The regression results with +he‘appropria+e!y:weigh+ed'obser~
vations are contalned in Table VIII. One does not need to proceed very far
in the sequential procedure - the models are identical to those above -
because only the resource dummy in additive form is insignificant ; and, at
Thé next step, all the coefficients relevant to our choice of model are sta-
tistically non—null.‘ Consequently, model M6 is declded upon, its esfihafed '
structure as well as separate equations for exports and imports are presented
in Table IX. | "

‘The results are remarkable. The factor intensity coefficlents
are significant for net exports and possess acceptable signs. They Indica-
te clearty that Germany is (1972) and has been (1962) a net exﬁorfer of goods
that are rich in human capifal'bu+‘a net Importer of physfcal 6api+a|. I+
points out +ha+‘eﬁpor+s grow with higher'inTenslfiés of human cdpifal but de-
crease with heightened. levels of physical capital - and that imports function
conversely. The coefficlient of Q, which is now the weighfed average of pro-
ductlon levels, is positive in all cases. However, the irtensive use of raw
materials by the country would réverse The sifuaTlon for net exports, redu-
ce +he‘impac+ on exports and Increase the influence on fmporfs; The techno-
logy dummy incorporates the same nature of information as relative human ca-

pital intensities but on a qualitative level.
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5. Concluslons

It was our Intention to examine two hypotheses relative to
West Germany's forelign trade : whether factor proportions played an Impor-
tant role In explaining sectoral varlations In net trade, and whether fac-
tor content helped to understand the nature of Germany's commerce with other

nations.

To the flirst question It was answered that factor proportions
do not help to explain differences across industries of the extent of net
trade but that the size of an industry and whether 1t used raw materlals in-
tensively or not was determinant. It was noticed that industries not de-
pending heavily on natural resources tended to increase thelr net trade with
size -though less than proportionally- but that the other group reveaied a
nogative relationship on account of the depressing influence on exports and

the greater impact on Imports of belonging to this category of industries.

in order to reply to the second query we welghfed our data ma-
- trix to glve more importance to larger industries., This procedure was de-
‘fended on the grounds of the aggregative nature of the hypothesis concerned.
bur results go to show that W-Germany is indeed a net exporter of goods pos-
sessing an important content of human capital but a net importer of :ndusTriaI

producTs requsrlng larger amounts of physical capital.
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Footnotes

1Fels (1972) prefers to deflate by employment in each Industry. Wolter
(1977) uses a measure of revealed comparative advantage as dependent
variable and obtains excellent empirical results.

%For a survey see Bhagwati (1964),

3Baidwln (1971) raised the question whether physical and human capital

should be aggregated. He lIncluded the capital variables both ways In

his regressions and the results were statistically significant in either
case. However, Branson has argued convincingly that both variables should
not be aggregated, since they are neither perfect substitutes not perfect
complements in production. The sign of the regression coefficients of
both variables may therefore be opposite.

4Ba!dwin (1971) has extensively experimented with alternative measures of
human capital and found that, in generail, the skill-group measures had
greater explanatory value than the human-capltal measures.

'5Branson and Monoyios could use such data compiled by Hufbauer (1970). For
Germany such daTa does not exist.

WiTh commodity data the technology variable is !lkely fo be significant.
Bodenh8fer (1976) carried out a rank-correlation analysis befween research
and development expenditures and exports and concluded that the explanatory
value of that variable is high. However, in the presence of several expla-
natory variables a simple rank correlation does not allow such an Inference.

TConsider the model :'Y = X8 + ¢, & ~ N (0, o Q) The minimum- -variance
(and maximum Ilkellhood) estimator of B is (X'~ 1x)- 1X a-1.Y. One man-
ner of calculating this estimator lies in defining S = @ '/, premulti-

_ plying EY)Q by S ; and then performing ordinary IeasT squares minimization
. with the transformed data matrix., What Branson and Monoylos do is to

minimize the norm of (SY -[l SX]B) where i is a vector of ones !
: . !
1
Plot L, = (216D dot (] Z exp (- u' 07w/ 28h)
- F- X
and L, = [21%7 7 exp (~e'e/252)
) ' 1 .
Then fog L, - lag L, = 4 log —2 1 159 det ()
| 17199 77 TR .

when the sigma's are esTlmaTed by maximum |ikelihood. [fQ Is

normalized so that its determinant is one, a comparison of likelihoods is
equivalent o a comparison of the (approprlafe!y weighted) sum of squared
residuals.

We have taken the actual observaflons Y X] where X confains no cons|an+

terms and premultiplied {1+ by a_diagonal matrix S with S = Q. /ZQi. We
have then regressed SY on [l SX]
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.. 27. Hardware and metal goods

Appendix |
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10. Ilron and steel

11.  tron & stuel foundries

12. Steel drawing and cold rolfing milis
13. Non-ferrous metal

14. Chemicals :

15. Mineral oifl refining

16. Rubber and asbestos manufactures

17. Sawmills and timber processing

18, Cellulose and paper

19, Constructional steet

20. Machinery

21. VYehicles

22, ' Aerospace : .
23. Shipbuilding o
24, Electrical englineering and electronics
25, Preclision engineering and optics

26, Stecl forging '

28. Fine ceramics

29. Glass

30. Timber manufactures
31. Musical Instruments, toys, Jewslry & sport articles
- 32. Paper and board manufactures '
33, Printing & dupticating

34, Plastic manufactures

35. Leather

36. Textiles

37. Clothing

38. Gralnmilling '

39. Edible oils and margarine
40. Sugar

41, Brewing & malting

42. Tobacco manufactures

43. Other food and beverages

'

!

*Sectors 1=9 and 44-56 are disregarded In the regression sample,

**Both are identical for 1962 and 1972.

o NeNoNoNoYasNeNoNe RN Ne N Ne Na T il e R e o N =
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Appendix It
S
1962 :
Ranking_of net exports per unif of oufpuf,
physical and_human_capital_intensity”

" Rank (X-M)/Q ‘Sector KAL. S B/L Sector
34 ="1,H32:549 22 Bo45128° '22 ™ 0. su0vn, 37
33 =, 317371 13 H.162751 37 He 183332 35
32 ~th, 264719 18 ot 75574 31 B 1350641 36
31 —, 26454Q 17 ULECRTY 35 he 1334181 32
30 =1.249218 39 14,1540 32 M,144296 28
29 -1 ,117947 43 146977 B { e 178749 31
28 - ,4957 71 36 He 1231077 19 Me 197303 34
27 -1, 72537 15 #4123397 34 B, 212939 38

26 ~10,444937 35 ",126391 24 14214630 25
25 -, 425597 37 Hs 136175 25 h, 216314 17
24 - =".1814495 3¢ 1.143843 20 e 23196 42
23 . 492791 40 He145619 27 i, 235284 43
22 4 A834 49 42 #.151216 16 h, 281746 23
21 A, Ma555 32 #.152715 26 A, 330654 27
20 #,%11974 34 M. 164835 33 He3014187 29
19 4, M19457 11 e171821 36 #.318146 24
18 49189 65 41 e 181504 28 360770 26
17 W, N2:4171 33 M. 183150 2 he 361997 33
16 e 45183 38 4183432 42 He413223 18
15 W1 54145 16 142304769 11 # 458689 22
14 B, 059845 19 i} 42326601 23 #.463257 12
13 W 482924 31 Ho 249754 17 - 1, 472232 17
12 B, 4943344 19 o 265484 13 ",477597 28
11 0 ,1144941 26 %,347692 21 #.,512783 19 -
10 #4189 40 29 #,313374 . 43 Ho 5160482 38

9 ,1147 64 24 h, 324671 39 o 546032 41
8 Ms 116692 27 B4 3420309 10 o 547877 18
7 . 44152229 14 ®,339889 12 1} 549829 21
6 14,1594 9 12 3,4 25991 14 o 64144 68 11
5 4199131 28 0.427767 18 i, 611399 19
4 M, 223931 21 "1,555831 41 46701118 19
3 4, 225444 20 #,593417 38 0735761 ° 14
2 i, 345939 23 W, 799744 40 #aF556410 40
| M, 399342 25 #,923477 15 4481899 15

Spearman rank coeffl- -0.444 0.033

cient with (X-M)/Q

o - 0.403 0.426

*(assumed annual income of unskilled labor : DM 6.500)
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X-n x
nank Q Segtor L Sector L Secter
38 - 0.5122631 - 22 0.096592 37 0.000000 37
33 - 0.298105 "18 0.144180 31 0.109609 35
32 ' - 0.233451 17 0.147556 35 0.165956 31
31, - 0.222782 35 0.155256 19 0.179225 36
30 - 0.216311 13 0.160667 24 ©.297032 25
29 - 0.156753 31  0.162586 30 0.316677 ° 34
28 - 0.156074 36 0.169103 25 0.335904 13
27 - 0.139964 39 0.175458 20 0.3:1387 ‘32
26 - 0.133787 37 “0.189362 26 ° 0.342011 28
25 - 0.12148% 43 0.199798 27 0.383745 17
24 - - 0,085422 15 0.210210 22 0.386381 27
23 - 0.014253 30 T 0.211166 23, 0.411%57 0
22 - 0.006180 29 0.217172 32 0.441333 22
S 21 - 0.001900 s 0.225708 34 0.446798 42
.20 . 0.003985 42 0.227366 28 0.481481 26
19 - 'o.ot5685 - 41 0.229101 16 0.486068 12
18 - '0,017056 32 0.240123 33 ©0.490495 24
47 0.024814 1 0.277453 36 0.503751 16
BT .0.030834 35 0.291:358 29 0.511196 11
15 = 0.034434 16  ©0.303704 ° .39 " 0.517898 29
14 0.037246 19 0.340015 11 . 0.565373 13
13 0.053382 34 0.353086 42 0.586602 20
12 0.060878 10 0.355834 43 0.615457 23
11 " 0.062547 10 0.364444 13 0.620882 33
1o . 0,064919 23 0.375091 21 0.629630 40
9  oc.074741 27 © 0.410256 _ 12  0.6628B7 38
8 0,090088 12 0.451977 17 0.677697 18
7 0.090774" 24 0.583562 14 0.694736 19
6 0.0%0801 26 ©.607407 , 38 0.703849 21
s 0.100994 28 0.665509 18 0.723140 ‘10
4 0.139903 14 0.682202 10 0.733545 41
3 0.161298 2s -0.838164 41 ° 0.8208172 14
-2 _0.269782 20 0.940171 40 0.974074 39
1 0.313289 21 1.331881 15 1.273057 1s
Spearman rank coeffi- - 0.059 0.207
cient with (X-M/Q) : ,
o . 0.371 0.120

*(assumed annua! Income of unskilled labor : DM 13.500)



