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In this article the authors have tried to estimate the relative importance of education,
inteiligence and social background for the explanation of the variations in personal income. The
investigation has been carried out on Swedish data which were generously made available to
them by Professor Husén of Stockholm University.

The results pointed to ~ducation as the most important factor in explaining the income
variations, followed by the social class of the fathers and the level of intelligence in this order.
The relations turned out to be strongly curvilinear.

Moreover. the interactions between the explanatory variables have been studied. It was
four.d that their combined contribution is much larger than would correspond to additivity, in
particular for the higher classes of the variables. They clearly reinforce each other.

1. Introduction

In 1938 the Swedish sociologist Dr. S. Hallgren started an experi-
ment in order to identify certain formative factors in childhood and
assess their relative importance for subsequent life career. He collected
from all third-graders of the Malmé primary school system data on
intelligence, school performance and social background.Very soon the
idea came up to follow this group of about 1500 children in the age of
9--11 years as long as possible and as a matter of fact Dr. Hallgren was
able to do so until his death in 1961. One of his early collaborators,
Torsten Husén, now of Stockholm University continued the work and
from a survey carried out in 1963 in which he was able to trace about
85% of the orzinal group, he collected an additional set of important
data, viz. on taxed income, formal education, occupation, civil status
and other social and cultural factors.!

! When the first author met Prof. Husén some years ago and asked him if it would be
possible to derive from his investigation an agsessment of the relative importazice of various
(continued on next page)
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The results of his work on these data were published in 1969 in a
book, entitled Talent, opportunity and career [1]. Husén’s interest was
mainly concentrated on the various aspects of the so-called life career in
which the income data only played a minor role.

When our study was largely completed our attention was drawn to an
article by John C. Hause [2] who had been able to use the same data.
As his approach in many respects differed from ours we considered it
still worthwhile to publish our findings. In the summary a brief com-
parison will be made between Hause’s results and ours.

2. Characteristics of the empirical material

Dr. Hallgren’s original investigation of 1938 was concerned with 840
boys and 710 girls. As this survey referred to all third-form pupils of

the Malmo primary school system, grade repeaters of the previous year
" included, the less gifted children are slightly overrepresented in the
sample. ? This is also one of the reasons why not all children repre-
sented in it were born in 1928, small numbers were born in 1927 or
even earlier. But as we used the data for cross-section analysis only this
does not seem to have been a disturbing factor.

As we were primarily interested in explaining income levels, only those
cases could be included in our investigation for which Dr. Husén and his
collaborators have been able to determine the 1963 income. This
proved to be possible for 692 male respondents. From this group 147
had to be eliminated for various reasons. For most of them one or more
of the social factors were unknown. A small group had to be left out as
the 1963 income could not be considered as an appropriate indicator of
the respondent’s earning power either because he was only employed

(Footnote 1 continued)

social factors such as education, intelligence and social background in the formation of income,
he replied that this particular problem had not been studied but that the available data would
enable one to do so. Moreover, he generously put the tape containing the basic data at our
disposal and the results presented below are based on this rather unique material, We are very
grateful to Prof. Husén for his much appreciated cooperation. We also want to express our
appreciation for a number of constructive remarks made during the Budapest (1972) meeting of
the Econometric Society where a dreliminary version of this paper was presented.

2 Less gifted children have a higher chance to repeat a form than the others; hence, the

relative frequency of this group in the sample will also be somewhat higher than for the Malmd
population as a whole.
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part-time or unemployed during part of 1963 due to illness or other
causes.

Finally, we were left with 545 male persons for whom a complete set
of data was available. This still amounts to 65% of the male part of the
original sample. Due to reasons mentioned, the situation for the female
part of the sample was much less favourable and, therefore, it had to be
left out of account.

The set of our data consisted of the following items:

() The 1963-taxable income, /, (made available to Dr. Husén by the
fiscal authorities; in Sweden these data are not kept secret contrar_ to
the practice in most other countries).

(b) The social class of the respondents’ parents, X, as registered in 1938
by Dr. Hallgren before the group tests were administered. The classifica-
tion of this item has been based mainly on the profession of the head of
the family as will be clear from the labels attached to the four classes
described below. Attention has also been paid to other factors, e.g.
whether or not the family was receiving some form of social aid and to
the income of the head of the family. With respect to the latter factor
there was a large degree of overlapping between classes. Therefore, the
somewhat arbitrary role has been adopted to rearrange the classification
in such a way that the upper limit of a class becomes equai to the
average of the next higher one and the lower limit equal to the average
of the class just below. For the four classes distinguished the following
results have been obtained:

Class Lower limit Average Upper limit
(in Sw. Kr.
per annum)

1 0 1885 3058

2 1885 3058 4146

3 3058 4146 8860

4 4146 8860 o

A more detailed description of the four classes is given below:

1. Non-skilled workers and equivalents. incomes not exceeding 3,058
Sw.Kr., no bottom limit. Average income (after exclusion of 95 un-
taxed families) 1,885 Sw. Kr. All poor, and social welfare aid in one
form or another received by all.

2. Skilled workers and equivalents. Incomes between 4,146 and i,885
Sw. Kr. Average income 3,058 Sw. Kr. None destitute, practically no
social welfare assistance received.
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3. Small independent businessmen and employees and lower civil s 2r-
vants. Incomes between 8,860 and 3,058 Sw, Kr. Average income 4,146
Sw. Kr. All considered to be fully capable of supporting themselves,
and no social assistance received.

4. Employers and managers in central and local government, industry,
commerce, etc., and others with similar posts in most cases requiring
higher education. Incomes above 4,146 Sw. Kr. Average income 8,860
Sw. Kr. All considered to be fully capabie of supporting themselves,
and no social assistance received.

(c) The intelligence quotient, Y, as tested in 1938 by Dr. Hallgren. The
group test devised and standardized by him consisted of 4 items (oppo-
sites, missing words, a perception test and a sentence construction test),
The test was administered during the spring term of 1938 and great care
was given to carrying it out under as uniform conditions as possible. Dr.
Hallgren used his own test score which, however, was transformed to
the ordinary scale of IQ values. These have been grouped into five
classes, viz.

1: 85 and below, 2: 86—92,3:93-107,4: 108-115, and 5: 116 and over.

(d) The educational performance. Here, two different measures were
available, viz. the number of years of schooling completed, Z, and,
alternatively, the highest educational level attained, £. The first variable
has been grouped into four classes:

I: less than 8 years, 2: 8—10 years, 3: 1114 years and 4: 15 years or
more.

For the second variable five consecutive levels have been distin-
guished. 1. Left sctool when mandatory school age expired. 2. Educa-
tion aiso after expiration of mandatory school age, but not transferred
to a secondary school preparing for academic training (the so-caiied
realskola and the gymnasium). 3. Drop-outs from the secondary school
system (mentioned sub. 2). 4. Graduated from the secondary school
system (sub. 2) but not holding graduate degree of a university. §.
Holding graduate degree of a university.

The necessary elimination of about 1/3 of the original data probably
has not had a distorting influence onf the sample. At least for the two
variables for which a check was possible, viz. the 1Q and the social class

of the parents the effect was small as can be seen from the following
table.
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Table 1
The distribution of the sample according to intelligence and social class.
1938-IQ 1938-social class of parents
Before After Social Before After
1Q level elimination elimination class ziimination climination
< 85 22% 20% 1 30% 2%
86~ 92 12% 12% 2 36% 35%
93-107 35% 38% 3 20% 21%
108-115 14% 14% 4 14% 12%
> 116 17% 16%
100% 100% 100% 100%

In the IQ distribution the extremes at both ends have been reduced
slightly more than the central groups, whereas in the social class distri-
bution there is a weak shift to the lower classes.

Of the variables dzfined before / is a quantitative variable, whereas X
and E, evidently, are only available as rank numbers. Y and Z occupy
an intermediate position. They too had already been grouped in the
data put at our disposition. However, for the intelligence variable the
individual IQ were alsc available. Nevertheless, in the greater part of the
computations both variables have been measured by the rank numbers
of their classes (but cf. sec. 6).

It will be clear that there is not much point in explaining the varia-
tions in / from these rank numbters of the explanatory variables. This
would imply that an increase of cne unit of one of the ranks,say a X = 1,
would always lead to the same increase of ! irrespective of the starting
value of this variable X. As the class intervals of the explanatory varia-
bles could not be chosen but in a rather arbitrary way there is no
theoretical justification for such linear relationships.

Therefore, apart from an orienting exercise described in sec. 3, a
more appropriate approach has been adopted in which each variable has
been represented by a series of dummy variables each corresponding to
a separate class rank. E.g. X has been replaced by the set (X, X,, X3,
X4) detined in table 2.

The classes of X (and those of the other explanatory variables as
well) have been ranked in increasing order of magnitude. A similar
procedure has been used for Y (with 5 dwnmies), for Z (with 4) and for
F (with 5).



240 P. de Wolff. A.R.D. van Slijpe, Income and social factors

Table 2
Definition of the dummy X
X X, Xy X3 Xa
Class 1 1 0 0 0
Class 2 0 1 0 ¢
Class 3 0 0 1 0
Class 4 0 0 0 1

The use of dummies of the type indicated leads to linear dependence
between each full set and the constant of the regression equation inves-
tigated. Therefore, all dummies with index 1 have been excluded. Con-
sequently, the constant obtained measures the expected income for X,
=Y, =2, (resp. £y) = 1. The regression coefficients of the dummies
included refer to the differential effects due to the other valuesof X, Y
and Z (resp. E).

The dummies can also be used to study the intercorrelation between
the explanatory variables. Their number, (4 X 5 X .4 X 5=) 400, is far
too large to give a complete description. Moreover, as will be shown
later on, in general only the regression coefficients for the dummies
with the highest indices are significantly differing from zero. Finally,
the correlation between Z and £, both referring to education cannot be
but high and, hence, these two variables have never been used together.
Therefore, in table 3 only the intercorrelation coefficients for /, X,, Y5
and Z, are shown. * (For a pair of dummies the square of the coeffi-
cient of correlation is equal to the x? for the corresponding four field
table divided by the total sample frequency.)

Tabie 3
Cocfficients of correlation between income and the most important dum-
mies (sample size n = 511).

! Xa Ys Zs
1 1 0.487 0.276 0.553
Xa 1 0.160 0.487
Y 1 0.205
Zs 1

3 These results refer to the sub-sample from which incomes below 10,000 Sw. Kr. and above
80,000 Sw. Kr. have been eliminated, cf. sec. 4. '
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It follows from the table that all dummies enlisted have a rather high
degree of correlation with income /, this is in particular true for the
educational variable Z;. This conclusion will be confirmed by all fol-
lowing results. Furthermore, the table shows a high degree of correla-
tion between the highest social class (X4) and the class of the longest
periods of schooling (Z,). This is no surprising result as the higher
social classes in general will try to give their childdren the highest form
of education within the range of their capacities. The correlation be-
tween X, and Y, is rather low, which confirms the fact that a high
social class offers little guarantee for very intelligent offspring. 1 .
remaining coefficient, viz. the correlation between Y, and Z; (high
intelligence and long period of schooling) is slightly higher. Neverthe-
less, it points to the fact that in pre-war Sweden even very intelligent
children often did not get a chance to participate in advanced forms of
education.

Table 4 considers the connection between the alternative educational
variable £ with income and the other social factors. It shows (for the
same sub-sample as in table 3) the correlation coefficients of E4 with /
and a few dummies of X and Y. Results for E5 have not been men-
tioned as there were only 6 persons (of which 4 belong to Y5 and 2 to
Y4) with completed university education in the sub-sample which rend-
ers the correlation coefficients insignificant.

Table 4
Correlation coefficients between E4 and 7, X3, X3, X4, Y4and Y.
1 X, X3 Xa Y, by
E, 0.445 -0.050 0.107 0.345 0.028 0.319

As for samples of the size considered here (n = 511, cf. table 6) a
correlation coefficient of about 0.08 is just significant at the 5% level.
It follows that with rising social class there is a rising tendency to let
the children have a secondary education of the academic type (£,). It is
a remarkable fact that the correlation between E, and inteiligence is
only significantly positive for the highest intelligence class (Y).

The regression analysis based on the use of dummy variables is not
the only technique which can be applied to the analysis of these data. It
would also have been possible to use an analysis of variance of the
incomes in the various class combinations of the explanatory variables.
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Apart from the close connection between the two techniques the re-
gression analysis has been preferred as it leads directly to measures for
the importance of the different explanatory variables in explaining in-
come differentials.

3. The results obtained from the total sample

As has been mentioned in sec. 2 a first orienting experiment was
made in which the three explanatory variables were each simply meas-
ured by the rank number of the classes into which they were broken
down. In oider to get some insight into a possibly curvilinear relation
between income and the explanatory variables correlations have been
computed for income itself as well as for its logarithm.

The following results have been obtained:

I= 249+ 216X+ 143Y+ 483Z R?2 =0.254, 4}
(60.3) (27.2) (29.3) (13.6)

Inf= 222+ 0.060X+ 0056Y+ 0202Z R?=0.291. )
2.4) (34.5) (26.0) (11.4)

In these relations / stands for the annual income in 103 Sw. Kr. and
In I for the natural logarithm of I (this definition has been retained
throughont the whole paper). The definitions of X, Y and Z have been
given in sec. 2. The figures in brackets refer to the standard errors of
the corresponding coefficients expressed as a percentage of their values.
The first attempt has only been carried out for the first alternative of
the educational variable. In a number of more detailed calculations to
be described later on, the second alternative has also been taken into
account.

As was to be expected from a cross-section type of analysis of the
present kind the squared correlation coefficients (R 2) were rather low,
but the standard errors point to a high degree of significance of all the
explanatory variables. The R2 for the logarithmic variant is slightly
higher than for the original figures. This is probably due to the fact that
the influence of extremely high income is considerably reduced in the
logarithmic approach.

Relation (1) easily permits an evaluation of the differences in income
due to the social factors taken into account. According to this relation
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a man whose variables all attain their highest value (X =4; Y =5;Z=4)
may expect an income of 37,600 Sw. Kr. In the opposite case (X = Y =
Z = 1) the expectation would be 10,900 Sw. Kr. Moreover, it is easy to
see that the income difference due to the largest difference in social
class (AX =4 - 1 =3) isequal to 3 X 2,160 = 6,480 Sw, Kr. For the IQ
and the education variables the corresponding differences are: 4 X
1,430 = 5,720 Sw. Kr. and 3 X 4,830 = 14,490 Sw. Kr. Therefore,
already this first result shows that education is the most important (and
at the same time most significant) factor to explain the difference= in
income. To some extent the results described above are depending on
the class intervals chosen but, nevertheless, they seemed tc be encourag-
ing enough to continue the analysis with the help of the du-.:aies

introduced in sec. 2. The results for the sample as a whole are presented
in table 5.

Table 5
Regressions for the total sample (n = 545).
1=1657+1.62X;+2.67X3+20.11 X, (R? =0.208) 3)
(5.5) (78.3) (54.5) 8.7
1=1563+250Y;~237Y3+751Y4+13.53Y; (R? = 0.114) (O]
(1.9) (80.7) (64.2) (25.8) (13.5)
I=1581+2992,+10.622; +25612Z4 R =0249 )

(4.6) (39.4) (13.8) (8.2)

I=1369+0.54X,+0.22X3+10.79X4+261 Y, +1.24Y;3
(9.3) (2209) (6474) (187 68.4) (1099

+395Y,+733 Y5+ 13623 +594Z3+15.16 24 © (R*Y03200 (6
(448) (236) (87.0) (265  (16.5
Inf=2.74+0.08 X3 +0.12 X3 +0.69 Xq R*=0.186) (D
(1.2) (54.9) (423 .2
InZ=2.71 +0.08 Y3 + 0.09 Y3 + 0.31 ¥4 + 0.51 Y5 (R*=0.13D (8)
(16) (84.5) (57.4) (2200 (12.D
InZ=2.76+0.172; +0.43 Z3 + 0.95 Z4 R*=0.218) (9

(1L.®) (23.7 (11.8) (1.8)

Inf=2.61+0.03X;+0.01X3+029X4+009Y;+0.04Y3+0.17Y,
(1.7) (132.9) (545.9) (24.2) (7134 1133y @311

+027Ys +0.12Z, +0.292Z3 +0.63 24 R?=0.332 (10
(229) (352) (19.5) (14.0)

(For the regressions with logariiamic income two persons with negative incomes were excluded
from the population.)



244 P de Wolff. A.R.D. van Slijpe, Income and social factors

They clearly show that the linear relation assumed in (1) and (2) is
not valid. It is true that all regression coefficients are positive as might
be expected. However, the assumption would require that the coeffi-
cients of the dummies belonging to the same variable form an increasing
anthmetic series. Instead of this a considerable number is small and
insignificant. In fact, in the overall eqs. (6) and (10) only the coeffi-
cients for the higher indices of all variables (X4; Y,. Ys: Z3, Z,) are
significant (at the 5% level).

With a few exceptions the same is true for egs. (3),(4), (5),(7), (8)
and (9), which show the correlations of 7 resp. In / with each of the
explanatory dummy sets separately. In this respect there is practically
no difference between the arithmetical and the logarithmic approaches
(for (6) and (10) ¢ -en the R 2 values are almost identical). Moreover, all
the significant coefficients show rising increases with increasing dum-
my indices which point to markedly curvilinear relations.

From (6) it follows that a (X, Y|, Z,) -person earns on the average
13,690 Sw. Kr. whereas a (X4, Y5, Z4) -person has an average income
of 46,880 Sw. Kr. The greater part of this large difference is again due
to education (15,160 Sw. Kr.) and the smallest part (7,330 Sw. Kr.)
to intelligence.

If we compare the equations showing the effects of each social factor
separately with the overall ones we observe considerable differences for
the same dummy variables. This is due to the fact, already referred to in
sec. 2, that the explanatory variables themselves are intercorrelated. If
one variable, e.g. education is left out of account, then part of its
contribution to the explanation of income differences is automatically
taken over by the remaining variables. This phenomenon pleads for a
cautious interpretation even of the results of the overall equations.
Moreover, the set of explanatory variables which we couid take into
consideration is far from complete. If it had been possible to measure
such factors as industriousness, adaptability and perseverance the out-
come may have been that part of the influence now ascribed to the
factors X, Y and Z would be attributed to those others.

Although it follows from the preceding remarks that the one-varia-
ble equations have to be considered with still greater caution, it is
interzsting to note that they, nevertheless, confirm the conciusion that
ecucation is the most important explaratory factor, followed by social
class and intelligence in the rear. This is valid both for the size of the
corresponding values of R2 and for the regression coefficient ot the
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dummy variable with the highest index. Only in the logarithmic case the
results are slightly different; it is true, that there too, education is most
important, but the difference between the contributions of social class
and intelligence are small. This result is due to the fact that the social
background is the more important the higher the incomes considered
and their influence is evidently reduced by using logarithms.

4. Some results for more homogeneous sub-samples

4.1. The results for the population of employees

The calculations presented in sec. 3 refer to the sampie as a whole,
but this group is heterogeneous By far the largest part consisi of em-
ployees (in the private and public sectors), a small fraction is independ-
ently employed (employers and workers on their own account). The
possibility cannot be excluded that the relation between income and
social factors for the former group differs from the latter group because
variables which could not be taken into account (family relations, mar-
ket position, etc.) play an important role in the latter case. The group is
too small to be investigated separately but, nevertheless, it is interesting
to study the effect of its elimination on the results obtained before .

A second aspect which merits further investigation is the income
distribution of the sample. A large variance is a necessary condition for
a study of the type made, but the sample contzins a number of exces-
sively high as weli as low incomes which might distort the results. A
definition of “low” or “high” must be arbitrary. For the lower cut-off
point an income of 10,000 Sw. Kr. was chosen, as in view of the social
conditions prevailing in Sweden in 1963, it is rather improbable that
incomes below this level can be considered normal. This assumption is
supported by the fact that the group (cf. table 6) contains a considera-
ble number of independents, probably small tradesmen having an
exceptionally bad year. The upper limit is fixed at 80,000 Sw. Kr. for
the simple reason that the incomes above this limit showed a very high
degree of dispersion. In this second case too the groups eliminated were
to small for a separate study, but as in particular the higher incomes
might have a distorting effect on the results (cf. the remarks made in
sec. 3) it was considered vrorthwhile to eliminate these groups too.

The size of the various sub-samples is shown in table 6.
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Table 6
Size of sub-samples.
Income in 103 Sw. Kr. Employees Independents Total
i0<I <80 474 37 511
1<10 1R 13 3]
15> 80 3 0 3
Total 495 50 545
Table 7
Regressions after exclusion of the group of independents (sample size n = 4985).
I=16.45+1.87X,+3.24 X3+ 18.78 X4 (R*=0.187) QD
(5.6) (68.4) 45.2) 9.7)
J=16.00+2.10Y, + 1.88 Y3+ 7.07 Y4 + 12.04 Y (R*=0.103) (12
(1. (96.9) (81.5) (27.5) (15.3)
1=159712412Z; +11.00 23+ 22712, (R?*=0.229) (13)

(4.6) (50.0) (13.3) 3.6)

1=14.10+ 0.64 X; + 0.60 X3 + 10.22 X4 + 2.07 Y, + 0.64 Y3+ 3.95 Y,
9.1) (187.4) (242 (20.0) (87.8) (217.8) (45.1)
+6.85Y5+0.792Z, +6.54 Z3 + 13.37 Z, (R? = 0.300)
(25.6) (151.9) (24.3) (18.9)

I=16.08+ 7822, +498E,+13.38E4+3292E5 (R? =0.222)
400 @7.1) 27 (98 1s.n

(14)

(15)

The results obtained after the elimination of the group of independ-
ents are presented in table 7. Contrary to expectation the results, which
are only given for the non-logarithmic case, do not differ very much
from the corresponding ones in table 5. The same regression coeffi-
cients are significant and their differences are very small. Remarkably
2nough, the correlation coefficients are somewhat lower than in table 5.
The constant in the overall equation is slightly larger which, in accord-
ance with the lower correlation coefficients, points to a lower contribu-
tion of the social factors to the explanation of the income variations.

For the same sub-sample the correlation has been computed between
I and“the alternative educational variable E described in sec. 2 (cf. eq.
(15)). The indices of the set of dummies belonging to this variable
correspond to the rank numbers of the levels of education obtained. In
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this case all the regression coefficients are significant at the 5% level,
The most striking result is the very high contribution of a university
degree (about 33,000 Sw. Kr. or nearly 20,000 Sw. Kr. above the next
lower level). It is also interesting to note that the coefficient of E, is
larger than that of E5. This might be expected. The group correspond-
ing to E, censists of the persons who after leaving primary school did
not go on to secondary schools preparing for academic training but it is
probably a positive selection of the primary school leavers as several of
them have been able to ccmplete certzin types of tertiary (non-universi-
ty) training. The E; category, however, consists of the drop-outs from
the academic type of secondary school and, therefore, probably forms a
negative selection. The fact that the coefficient of £, surpasses both
the coefficients of £ and E3 shows that a complete secondary educa-
tion of the academic type is to be considered as an advantage in com-
parison to the other two types.

An overall equation corresponding to (14) has not been computed;
this has only been done for the sub-sample obtained by eliminating the
excessive incomes.

4.2. The results for the population of employees after exclusion of the
excessive incomes

In a second experiment the sub-sample studied was obtained by ex-
cluding not only the independent income earners but also tne group
with excessive incomes described in sec. 4.1. The outcome was very
encouraging as the R 2-value for the overal equation rose to 0.472 which
is a rather high figure for a cross-section analysis of a sample with 474
elements (R = 0.69; whereas its standard deviation is only 0.024; cf.
table 8). However, a more important conclusion is that the results ob-
tained in sec. 3 are not caused by a few extreme values but that, on the
contrary, these extremes have a disturbing influence on the results for
incomes in the normal range. It supports the conjecture that excessive
incomes are largely determined by factors which could not be taken
into account. A possible explanation for the very low incomes has
already been mentioned in sec. 4.1. As to the very high incomes, one can
think of the incomes and the fortunes of the parents as distinct from their
social position.

The significant regression coefficients remain of the same order of
magnitude with a few important differences. The most striking one is
the reduction of the coefficient of X by nearly 50%. It may be due to
the fact that the highest social class is very heterogeneous. On the one
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Tabie 8
Regressions after exclusion of the group of independents and a small number of excessively low
and high incomes (below 10,000 resp. above 80,000 Sw. Kr.; sample size n = 474).

I=18430+093X,+054X3+577Xa+271Y,+1.20Y3+4.08 Y,
(5.5) (81.2) (163.5) (21.6) (41..5) (T1.49) (26.6)

+4.52Y5+ 1492, +6.01 23+ 17.00Z4 (R =0472) (16)
(23.6) (5000 (162 (9.0,

INJ=266+006X;+0.03X3+0.19X4+0.12Y2+0.07Y3+0.17Y,
(1.2) (36.0) (143.2) (26.9) (37.5) (53.6) (26.4)

+0.21 Yo +0.09 2, +0.30Z3 +0.64 Z4 (R*=0447) (D
(20 (329 (133) (99
I=17.50+7.65X4+4.26 Ys +14.20 Zs (R* =0.395) (18)
(2.1) (148 (205  (104)
Inf=2.83+0.28 X5 +0.21 Ys +0.49Z4 (R*=0.335) (19)
06 (17.0) (7.8 (129
1=1663+7.2TE2+463Ey+ 11.13 Eq + 3237 Es (R* =0,364) (20)

(25) @318 (223 (1.9 (10.0)

121509+033X,+0.01 X3+7.60X4+244Y;+0.54 Y3+3.55Y,
(5.3) (238.8) (9082.2) (17.3) (47.6) (166.8) (32.4)

+343Ys+203E,+3.70E3+7.85 E4 + 22.83 E; (R*=0.436) (2D
(334 (1162) (280) (124) (147

hand this class consists of families where the father had a reasonable
income, e.g: due to an academic training which enabled him to allow his
children to attain the highest educational levels corresponding to their
abilities. On the other hand it contains families where the father oc-
cupied a high position in business which enabled him not only to offer
his children the same advantages as the parents belonging to the former
group but in addition the possibility to attain jobs in the highest in-
come brackets. :

By eliminating precisely these high incomes the weight attributed to
X, is reduced. The fact that the importance or a long schooling period
is increased (coefficient of Z,) points in the same direction. It is less
clear why the weight of high intelligence has also been diminished but
the difference is less significant than for the other two variables.

Looking at the overall equation (16), it is clear, that within the
income range 10,000—-80,000 Sw. Kr. the order of the variables accord-
ing to their importance for the explanation of income differentials is
the same as in the previous cases, viz. education, social background,
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intelligence. But the relative importance of education has increased
considerably. In this case even the coefficient of the highest educational
class but one (Z;) surpasses the coefficient of the highest social class
(X4). This effect is still more pronounced with the logarithmic ap-
proach (17). As this one tends to reduce the weight of the higher
incomes it clearly shows that the lower the social class the more impor-
tant becomes the length of the schooling period for the determination
of the income. This is to be seen as a continuation of the effect caused
vy the elimination of the highest incomes.

From (18) and (19) one can see that the three dummies with the
highest indices (X4, Y5 and Z;) contribute the essential part of the
exjlana:ion. For the arithmetical approach (18) these three varizbles
explain nearly 40% (R 2 = 0.395) of the total variation of /. In the overall
equation (16) this share has been increased by not more than about 8%
(R2 =0.472).

4.3. The results for the sample obtained by eliminating only the exces-
sive incomes

In sec. 4.1 and 4.2 the results described have been obtained by
consecutively eliminating the independent workers and the excessive
incomes. It was shown that the first step had very little effect but that
the second led to a considerably higher R? and also to a marked change
in some of the regression coefficients. Therefore, a fourth alternative
has been considered, viz. eliminating (from the total sample) the exces-
sive incomes only. As might be expected the results for this sub-sample
(n = 511, cf. table 6) do not deviate from those described in sec. 4.2
(table 8). The correlation coefficients are slightly lower than in sec. 4.2
but the regression coefficients show very small deviations, This check
proves again that, insofar as the small group of independents permits
any conclusion at all, its behaviour does not deviate significantly from
that of the population of employees, neither in the total sample nor in
the case of the truncated income distribution.

The results obtained so far are illustrated in fig. 1 showing for the
non-logarithmic case the regression coefficients per set of dummies cor-
responding to each of the variables X, Y and Z Coefficients signifi-
cant at the 5% level have been marked by a small square, the others by
a dot. The figure shows the curvilinear relationship between income and
each of the explanatory variables.
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N Contributions of the three explanatory
variatles to the income differentials

All observations

— — —Independants excl.

—-—Independants and
excessive incomes
excl.

I ST USRS WU S —
3 4 S Class no.
Years of schooling Social class 1938 ~1.Q.

completed of parents

Fig. 1. Corrigendum: In the middle graph the two broken lines joining 3 and 4 must be
interchanged.

5. The effect of interactions

As a final stage of the investization an effort has been made to
measure the interactions between the various explanatory variables.
This could not be done without further condensation of the material.
The number of classes into which the data have been broken down in
sec. 4 and 5, viz. 4 X 5 X 4 =80, was far too large to be feasible. As
follows from the preceding results, the effect of the lower classes in
general was very moderate and their regression coefficients often were
insignificant. Therefore, the disadvantage of a coarser grouping did not
seem 10 be too great.

The following groups have been chosen:

¢YB=X1+X2+X3 Xb=X¢

Y=Y, +Y,+Y; Y, =Y, +Y;

Z,=2, +2Z, Zy, =24 Z, =2,
E0=El Eb=E2+E3 EC=E4+ES-

It would have been interesting to keep the two classes E4 and E
separated in order to measure the effect of a university degree. But as

5
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has been remarked already the size of class E5 was too small for this

purpose.

The grouping described above leads to 2 X 2 X 3 = 12 classes for each
of the sets (X, Y, Z) and (X, Y, E). Consequently only 11 dummies can
be used if the constant is maintained in the regression. This constant
refers again to the “‘zero class”, viz. X,, Y,. Z, (resp. X,. Y, E;) and
the regression cocfficients to the differences between this class and the
other one.

The results have only been computed for the smallest of the sub-
samples considered, viz. excluding independents and earners of exces-
sive incomes. The results are given in table 9. In order to facilitate the
comparison of the coefficicnts they have been grouped in a three-
dimensional table. In this way it is not only possible immediately to
read off the effect due to a particular combination of dummies (X;, ¥,

Zy) or (X, Y,

E;) with i =a, b;j=a, b and k = a, b, ¢ but also to

compare combinations of dummies in which only one factor has been
changed (moving vortically for change in X, diagonally for changes in Y
and horizontally for changes in Z in (22) and (23) and for £ in (24) and

(25)).

Moreover, the coefficients for the logarithmic cases have been repre-
sented graphically in fig. 2, where also the size of the cells correspond-
ing to the combination of X, Y, Z resp. X, Y, £ has been indicated.
From these figures‘a serious disadvantage of the high degree of aggrega-

Interaction regression coefficients
(Expl.var X,Y,2)

/

718

Xp Yy

NESUIS WD ———,E Y S
<

(Expt.var.X,Y,E)

1.0}
21
/
osl //
/7
/
osk o
b — .,_—"/ -__1‘?
& — 4 —

Ko Yo

Ko Ya
Xa Yo
Xy Yo

The figures at the points reter to the size of the corresponding cells.

—E

Fig. 2. Here zgzin, as has been explained on p. 240, there is a linear dependence between the
full set of dummies and the constant of the regression equation.
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Table 9
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Regression coefficients for interactions between explanatory variables (population exclusive of
independents and excessive incomes, sample size n = 474).

1. non-logarithmic case, explanatory variables X, ¥, Z 22
V4 a b c
X e .
a 0 5.73(21L9) 14.03 (27.0) Ya
2.62(31.0) 8.54 (15.2) 14.65 (17.1) Y,
b 0.03 (7063) 9.21 (20.1) 16.86 (16.0)
11.36 (28.9) 16.36 (14.3) 29.16 (5.9)
constant 16.64 (2.4) R? =0.434
11. logarithmic case, explanatory variables X, Y, Z (23)
V4 a b ¢
X
a 0 0.30(17.9) 0.58 (27.5) Y
~ > q
. N
0.14 (24.1) 0.40(13.8) 0.63 (16.8) Y,
b 0.01 (1022) 041(19.0) 0.70 (16.2)
0.47 (29.8) 0.67(14.8) 0.98(7.4)
constant 2.78 (0.60) R? =0.429
111. non-logarithmic case, explanatory X, Y, £ (24)
E a b c
X
a . 2.74 (46.4) 8.19 (16.5) Ya
AN
1.36 (75.5) 6.71 (19.5) 8.45 (13.5) Yb
—-0.04 (-6063) 8.29 (37.6) 11.44 (14.6)
11.17 (42.3) 11.67 (28.7) 26.34 (6.8)
constant 16.33 (2.6) R? =0.463
IV. logarithmic case, explanatory variables X, Y, E 25
E a b c
X
a 0\ 0.15(344) 0.40(14.0) Ya
~o N
0.08 (51.8) 0.33 (16.5) 0.40 (11.8) Yb
b 0.01 (1406) 0.45 QJ) 0.49(14.2)
0.46 (42.8) 0.51(21.3) 0.93(6.8)
constant 2.76 (C.70) R* =0.430

The figures in brackets as usual refer to the percentage standard eno;s of the corresponding

regression coefficients.
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tion immediately can be seen. Somewhat over 50% of the whole sample
is concentrated in the lowest cells (X, Y,, Z, resp. X,, Y,. E,). Several
of the other cells are only weakly occupied. Ancther disadvantage
which cannot be seen from the figures presented is that due to the
aggregation the X,- and Y, -values in general refer to larger groups than
the corresponding b-values. Therefore, the comparison of e.g. X,, Y,
Z, with X,, Y,, Z_. suggests that only the value of Z is different for
these two cells, but in fact the actual composition of the X, Y, combi-
nation might also have been changed. Nevertheless, the fact that all the
regression coefficients (apart from X, Y,, Z, resp. X, Y,, E, which
are almost equal to zero) have moderate standard errors and that their
mutual relationship shows a2 quite feasible pattern, in our opinion,
yields sufficient justification to draw a few conclusions.

As in the previous cases the logarithmic and non-logarithinic variants
do not show systematic differences. We restrict our comments to the
logarithmic ones as their differences, in particular for the combination
(X, Y, Z), are more constant than for the other two, That is also the
reason why these variants have been chosen for the graphical represen-
tation.

It is a striking fact that the slopes of the lines connecting points with
different Z-values for each of the four combinations of social class and
intelligence show little variation. For the lowest combination X, Y,
the difference of one Z-class is equal to 0.29 which corresponds to an
increase of 33% (In 1.33 = 0.29) with respect to the average income of
the preceding class (the average income of the class X,, Y,, Z, 1s
16,000 Sw. Kr.; In 16.1 = 2.78, the constant of the regression equa-
tion). This shows that even for a rather low social class and a moderate
level of intelligence it *“‘pays™ to be schooled for a long period. How-
ever, the class X, Y,, Z, probably consists of plus variants with respect
to perseverance and zeal, variables which, as has been said before, could
not be taken into account; for it would not be sensible to conclude that
many years of schooling alone would produce the result obtained.

For the combination X, Y, the effect of schooling is still somewhat
larger, viz. on the average 0.35 or 42%. Here again one of the cells, viz.
X,. Y,, Z, is a rather remarkable one. It probably consists mainly of
minus variants. In spite of the high social class of the parents together
with low intelligence they have not had more than 10 years of school-
ing, which is probably due to lack of interest or ability. The groups X,.
Y, and X, Y, do not differ very much with respect to their reaction
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to Z. Both are clearly above X,,Y,. The higher social class leads to a
slightly increasing difference, the higher intelligence to a slightly de-
creasing one. On the average the difference is 0.11 or 12%.

The figures show that a relatively small number of highly intelligent
children from the lower social class got a chance to follow advanced
education. Those who had this chance could exploit their ability less
efficiently than the intelligent children of the higher classes and those
who did not have this chance were also iess well off than their equiva-
lents from the higher classes. However, as could be expected the combi-
aation X, Y, is a very favourable one. Here the difference with respect
to X;, Y, on the average is 0.41 or 51% and hence roughly 90% more
than what would result if the effects of social class and intelligence
were additive.

The pattern for (the logarithmic variant) of the combination X, Y, E
is less regular than for the previous one. We find again the practical
absence of any effect of the social class for the combination of low
intelligence and low level of education (Y,, E,) but the small difference
between (X,, Y,) and (X, Y,) is also reduced to zero if Z, is replaced
by £ .

T}:e average slope of the E lines for the combinations X, Y, and X,
Y, is only 0.18 or 20% which is much less thai: in the corresponding
case for Z (0.27 or 31%). This is due to the fact that the class distribu-
tions for the two variables differ considerably. This is immediately clear
from the occupancy of the cells which for E, is much higher than for
Z,. Fifteen years of schooling or more (Z,) corresponds in general to a
higher educational level than a completed secondary school of the aca-
demic type or more.

The E,- and Ej-levels for the combinations X,, Y, and X,, Y, do
not offer much room for conclusions as the number of respondents is
very small. However, it is clear that a very high proportior of the higher
social class families find a way to let their children complete a second-
ary school of the academic type (69% of the sample) irrespective of
their intelligence. Finally, in this case too there is a very favourable
effect of the combination X, Y, in the case of £,.. Here the difference
with respect to either X,, Y, or X,, Y, amounts to 0.53 ¢r 70%.
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6. Some supplementary results

Although the main resulits of the investigation have been presented in
the preceding sections the available set of data permitted us to study a
few variants and additions to be discussed here.

(1) So far the intelligence has been measured by the ranks of the five
classes into which the IG figures have been grouped. But as is men-
tioned in sec. 2 the individual data were also available and, therefore, a
set of regressions has been carried out in which the variable Y has been
replaced by the variable 1Q, representing the original measurements
reduced to the customary 1Q scale. In this way the loss of information
due to the classification can be avoided but there is a disadvantage
connected with this procedure. It automatically leads to the assumption
of a linear relation between / (or In I) and 1Q and from the preceding
results it is known that this assumption does not hold (<f. fig. 1). It
would, of course, have been possible to use a function of IQ the general
shape of which could be based upon the results obtained from: ¥ but
this has not been attempted.

(2) As an additional variable the civil status of the respondents has
been introduced as a dummy variable CS, assuming the value 1 for
bachelors and 2 for all other cases.

(3) The educational performance is neither satisfactorily measured
by Z nox by E. The same number of years of schooling Z may lead to
considerably differing levels of £; on the other hand, given the level of
E a person’s ability will no doubt be dependent on the number of years
of schooling needed to attain this level. Therefore, a new measure §
(schooling) has been worked out which takes into account both dura-
tion and level of education. It is characterised by 7 classes as follows:

S, :Left school when mandatory school age expired according to
School Act §47 (roughly equivalent to 6 years of primary school
completed),

S,:Left school when mandatory school age expired according to
School Act § 48 (mainly including cases which did not complete the
6th form and, hence, a negative selection as compared to S, ),

S5 :Education after expiration of mandatory school age but not gradu-
ated from the secondary school system, 10 or less years of school-
mg,

S4:AsS; but with 11 or more years of schooling,
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S5 :Graduated from realskola * but no university degree,
S¢ : Graduated from gymnasium * but no university degree,
S, :Holding a university degree.
The relation between the new variable S and the previously used ones
Z and E is shown below

S, +S8, =E,;
S3 =(E2 +E3) A (Zl +22)
S4 =(E2 +E3) A (Z3 +Z4)
Ss +S, =E,
S, = Ej.

The population for which the regressions based on the new variables
have been carried out is the same as used in 4.2 and 5 (n = 474), (the
sub-sample of employees after exclusion of excessive incomes). The
distribution of the population over the various dummy classes is shown
in table 10.

Table 10
Distribution of the sub-sample over he dummy classes.

\ariablc X s cs
Chass ™

1 153 215 38
2 164 26 436
3 102 a8

4 55 20

5 89

6 1

7 s

Total a74 474 4%

The (inter)correlation coefficients between I, X,, 1Q, Ss and CS are
shown in table 11.
Finally, the most interesting results of the regression analysis are to be

found in table 12. From this table the following conclusions may be
drawn.

4 The final certificates of both the realskola and the gymnasium qualify for certain types of
academic studies. However, the curriculum of the second type (i.e. due to the study of classical
languages in addition to the subjects taught at the realskola) is more difficult.
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Table 11
Correlation coefficients between / and some of the explanatory variables (sample size n = 474).
1 Xs 1Q Ss Ccs
1 i 0.476 0.351 0.339 0.087
Xa 1 0.157 0.264 0.034
1IQ 1 0.326 0.086
Ss 1 0.003
cs 1
Table 12
Regression obtained with X, §, 1Q and CS (employees, excessive incomes exciuded; sampie size
n = 474).
I=15.11-1.6985;+3.78853+ 7.51 84+ 9.57Ss + 22.16 35 R?=0.415
(1.7) (-84.3) (286) (21.3) (8.8 9.6)
+ 32,0787 + 1.81 CS,
9.7 (64.8)
I=14.78+42 X3 +0.11 X3 +6.04 X4 - 1425, +3.59 8, R* =0.447

(8.1) (187.2) (833) (20.9) (-98.6) (29.7

+6.21 54 +8.01Ss +18.6 5S¢+ 26.457+ 1.77CS;
(257 (11.3) (11.8) (123) (64.8)

1=8.25+043X; — 0.07X;3 +6.18 X4+ 0.070 IQ + R? = 0.457
(3L.1) (180.8) (-1229) (20.3) (34.7)

~0.068, +2.95S3+5.4154+7.0355+17.55S¢+
(-2441) (36.7) (29.8) (13.7) (12.6)
+24.74 S + 1.55 CS,
(13.2) (713.7
in/=2.37+0.03 X2 +0.00 X3+ 0.21 X4 + 0.003 IQ R?=0433
(4.4) (98.7) (1851) (244) (3L.7)
—0.025, +0.16 S3 +0.27 54 + 0.33 55 + 0.63 S¢
(-248.6) (27.9) (24.2) (12.1) (144)

+0.78 8§47+ 0.10CS,
(17.1)  (49.1)

(a) Just as in the previous cases a significant regression coeffi-
cient is only obtained for the highest class of the social variable (X,).
Moreover, its value differs very little from the results obtained before

(cf. table 8). The corresponding effect, therefore, seems to be rather
stable.
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(b) The regression coefficient for IQ (in those cases where it has been
included) is hardly significant at the 5% level, in spite of the refined
measure used. Moreover, its effect turns out to be much less than that
obtained when using the corresponding dummies. The estimated :in-
come differential for an increase of IQ (ceteris paribus) from 80 (aver-
age of class 1) to 120 (average of class 5) amounts to (120-80) X 0.07
X 103 = 2,800 Sw. Kr. in comparison to 4,080 Sw. Kr. According to
table 8, eq. (16). This result must be due to the non-linear relation be-
tween income and intelligence (cf. fig. 1). Therefore, the conclusion
may be drawn that the substitution of the set Y, ... Y5 by IQ leads to
inferior results and is only justifiable if at the same time 1Q) is replaced
by a suitable curvilinear function f(IQ) (with one or more independent
parameters).

(¢) The introduction of S, however, proves to be successful. S, shows
a small and not significant difference with respect to S, but in all four
cases mentioned its sign is in accordance with the fact that the respond-
ents from this class form a negative selection out of the total popula-
tion of primary school leavers (without further education). Alsc the
redistribution of the former classes E, and E5 over S5 and S, has been
favourable. Now there appears a significant difference between the
classes and the correct sign. Clearly, within the whole group (E, + E;3)
the number of years of schooling has a greater discriminatory power
with respect to income than the fact that one of its members got some
furtaer education but outside the academic type of secondary school
(realskola and gymnasium) or was a drop-out from a school of this
type.

The split of E; into S5 and S¢ (the two different types of academic
secondary school) again led to an interesting result as the regression
coefficient for the latter class turned out to be much higher than for
the former. Obviously, the final diploma of the gymnasium (without
further academic training) offers considerably better income opportuni-
ties than the corresponding one of the realskola. Finally, in view of the
fact that the two classes §; and E; are identical, it is satisfactory that
the coefficients of S, in eqs. 2 and 3 of table 12 do not differ very
much trom the coefficient of E in the last equation of table 8.

(d) 1t is usually assumed that the marital status has a positive influ-
ence on income and different explanations are offered. Supporting a
family increases the needs and, consequently, may lead to greater ef-
forts to obtain a higher income. Energy, sociability and adaptability are
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appreciated both by society and by women and, hence, at the same
time may lead to higher incomes and to higher chances of marriage. The
causality may also be the other way round as men probably are more
attractive marriage prospects the higher their income.

Our results confirm to a certain extent the assumption formulated
above. In all cases reported in table 12 the coefficicnt of CS, is posi-
tive, but it is nowhere significant at the 5% level. Neither is this the case
for the rather low intercorrelation between / and CS (0.08). But the
size of the effect in the arithmetical approach is in all cases quite
considerable, it varies from 1500 to 1800 Sw. Kr. As an average this
figure will overestimate the effect for the lower incomes. This is in
accordance with the logarithmic result; the coefficient 0.10 corresponds
to roughly 10% which for the lower incomes (around 10,000 Sw. Kr. in
1963) is considerably lower.

In addition to the three variants mentioned in the beginning of this
section still a fourth one has been studied. Apart from the IQ of the
respondents measured by Hallgren at the beginning of the investigation
in 1938 at an age of around 10, the IQ is measured again some eight
years later of those who were recruited for military service. It is well
known that it is very difficult to design a culture-free intelligence test.
Moreover, it is rather probable that as the age at which the test is
administered is increasing its results will to a growing extent be influ-
enced by other factors than intelligence, such as social background and
education. Tnerefore, an attempt has beeri made to measure the effect
of substituting the first IQ measurement by the later one (indicated by
MIQ).

Obviously, this could only be done for the group for which both
fig ares were available and as, for reasons described before, in this case
too the excessive incomes have been left out of account the sample size
was reduced to 433. For this group a regression analysis was made in
which 7/ was explained from the dummy sets for X and for S, the
dummy for CS and alternatively IQ and MIQ. The same was done forin /
so that in all four equations have been obtained which are given in
table 13.

The results confirm the expectations. Although the differences are
not very significant, both for / and In I the coefficient of IQ is consider-
ably lower than the corresponding one for MIQ. On the other hand
practically all the coefficients for the sets of X and S become lower in
the regressions with MIQ. Only the coefficients of CS remain un-
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Table 13
Regressions obtained with X, S, CS and alternatively 1Q and MIQ (employees and independents
for which both 1Q and MIQ were available, excessive incomes excluded; sample size n = 433).

I=869+0.39X;+0.17X3+6.03X4+0.0631Q~0.1985, R*=0.394
(33.7) (220.6) (607.6) (23.8) (45.3) (-922.3)

+25583+5.5984 +6.5255 + 13.40 Sg + 25.90 S, + 2.08 CS,
(@455 (357 (16.5) (194)  (13.6)  (59.8)

I1=751+0.31 X; +0.23 X3+ 5.55 X4 + 0.076 MIQ + 0.02 S, R® = 0.395
(41.9) (276.0) (436.3) (25.9) (4L (8204)
+2.33 55 +5.02 8 +5.84 S5 + 12.62 5 + 25.57 S7 + 2.10 CS,
(50.5)  (40.5) (204 (21.0)  (13.8)  (59.1)
In/=240+ 002 X, + 0.01 X3 + 0.20 Xq + 0.003 1Q - 0.03 5, R* =0.375
(5.0) (194.0) (400.0) (28.9)  (40.6) (~238.0)
+0.14 S3 + 0.29 S4 + 0.31 S5 + 0.52 5S¢ + 0.81 S5 + 0.11 CS;
(34.1) (285 (143 (205 (17D (44.6)
In/ =233+ 00!l X + 0.01 X3 +0.18 X4 + 0.004 MIQ — 0.02 5, R? =0.3718
(5.5) (2426) (314.3) (324)  (35.6) (~394.0)
+0.13 53 + 0.26 S4 + 0.27 Sg + 0.48 Sg + 0.79 S5 + 0.11 CS;
(376) (32.1) (17.8) (227  (181) (44.3)

changed. Hence, part of the variance of / (or In /) explained by X and S
when intelligence is measured by 1Q is transferred to MIQ when this
variabk: is substituted for 1Q.

The same tendency can be derived from the intercorrelation coeffi-
cients of the two intelligence variables with / and some of the explana-
tory factors. In table 14 these figures are presented.

Table 14
Intercorrelation coefficients between intelligence. social background, education, civil status and
income.
Xa Ss CS, I MIQ
1Q 0.129 0.365 0.105 0.328 0.717
MIQ 0.311 0.515 0.085 0.434

It is clear that there is still a high correlation between IQ and MiQ, but
on the other hand assuming that the standard deviations of the two
variables are practically equal (which is very plausible) IQ can only ex-



P. de Wolff, A.R.D. van Slijpe, Income and social factors 261

plain about 70% of the variations of MIQ, At the same time it is shown

that the correlation between X,, S5 and [/ is very significantly higher
for MIQ than for 1Q. Only for CS, the result is almost the same, even
slightly lower.

7. Summary

In the preceding analysis, in particular in sections 3 and 4 where no
attention has been given to interactions, all results pointed to education
as the most important factor to explain income differentials, followed
by the social class of the parents and then level of intelligence.

For the sample as a whole the non-logarithmic R? for all dummy
variables corresponding to X, Y and Z was equal to 0.320. Hence 32%
of the total variance of / could be explained from variations in the

social factors. The contribution of ¢ach of them to this result is given in
table 15.

Table 15
Contribution of the social factors to the explained part of the variance of ! (total sample;
n = 545).
Social class of Intelligence Education, years Total (Rn)
parents (X) level (V) of schooling (2)
11.3% 6.1 14.6% 0.320
35.3% 19.1% 45.6% R? = 100%

Not less than 45.6% of the total part of the variance explained is due to
education. The results are still more outspoken for the truncated sam-
ple where independents and earners of excessive incomes have been

excluded. R2 rises to 0.472 and the percentage due to education to
66.4 (cf. table 16).

Table 16
Contribution of the social factors to the explained part of the variation of / (reduced sample;
n=474).
Social class of Intelligence Education, years Total (R?)
parents (X) level(Y) of schooling (Z)
9.4% 6.5% 31.4% 0.472

19.9% 13.7% 66.4% R® =100%
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The latter result is the more important as it refers to incomes of more
normal character.

The two factors whichi may be considered as providing pure rents
{social class and intelligence) are much less important than education
which requires substantial sacrifices in costs and incomes foregone and,
hence, an important part of the income differentials may be seen as a
compensation for these sacrifices.

Another conclusion from this analysis is the fact that the relation
between income and the explanatory variables is rather curvilinear in
the sense that the lower classes of each of these variables contribute
very little, whereas the higher two or three yield increasing returns.

The important conclusion from the interaction analysis in sec. S is
that intelligence and social class are reinforcing each other. Their com-
bined contribution in particular for the higher levels of education is
much larger than would correspond to additivity of the effects.

In sec. 6 it was shown that civil status had a considerable and signifi-
cant effect on income. Bachelors on the averagse eamed 10% less than
those who, all other factors being the same, were or had been married.

The introduction of a new variable S to measure education, being a
combination of the level of education obtained and the pumber of
years of schooling, proved to be fruitful. In particular, as it showed that
the final diploma of a gymnasium offered better income prospects than
the corresponding one of a realskola. However, as may be derived from
table 13, the perceniage of the income variance explained by S is hardly
higher than years of schooling as an explanatory variable. Instead of the
66.4% of table 16 a percentage of 7.6 is found. Finally, the impression
is gained that the IQ measured at the age of 9 is considerably more
culture-free than when measured at entrance into military service.

The introduction mentioned that John C. Hause almost simulta-
neously made use of the same material as we did. In a sense his investiga-
tion was even more extensive as he also had the respondents 1968
income at his disposal. His results are only partly comparable with ours.
In the first place Hause used the Swedish results to compare them with
the outcome of three more or less analogous American results 7nd,
therefore, his analysis is much less elaborate than ours. Roughly the
same explanatory variables are used in his and in our study, though
Hause does not make use of the variable Z (years of schooling). Fur-
thermore, he restricts himself to a study of the direct effects of the

explan: tory variables, in 'particular, intelligence, and no attempt has
been made to study interactions,
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Finally, a comparison is made difficult by the fact that Hause com-
puted regressions of the logarithm on income on the social variables for
each educational level separately. However, he finds that in these regres-
sions the coefficient for the IQ (assuming a linear relation between IQ
and In 7 which according to our findings seems to be less satisfactory) in
general increases with the level of education which again points to a
certain curvilinearity of the type which we found.

We end this summary as far as our own results are concerned with a
warning. Irrespective of the educational variable used a little less than
50% of the total variance of / could be explained. Satisfactory as this
may seem it should not be forgotten that more than half of the variance
has to be attributed to factors which could not be seized. Moreover, our
result is probably favoured by the fact that the incomes were taken at
the age of about 35, when particularly the higher income earners are
not yet at the top of their careers. In table 17 some Dutch income
data are presented which show that for all levels of education incomes
as well as their relative coefficients of variation tend to rise with in-
creasing age.

Table 17
Income distribution depending on age and level of education (Dutch data)*.

Level of education Private sector

Public sector
Age In years i
25-30 35-40 50-65 25-30 35-40 S50-65

Primary school (a) 8.7 10.9 1.7 94 10.5 1.4
only (b) 21 25 35 16 14 34
Secondary school (a) 10.0 14.7 17.2 10.8 14.2 18.1
(acad. type) (b) 23 31 51 21 28 38
University degree  (a) 18.1 273 40.1 16.1 234 326

1} 18 30 50 12 22 35

(a) Median 1967-incomes (in 1000 guilders/annum).
(b) Quartile distance in % of median income.

* Sociale Maandstatistiek C.B.S. Aug. 1967, Nov. 1967.

Therefore, if it would be possible for Professor Husén to survey his
sample again, say in 1983, an entirely different part of the variation of
the then prevailing incomes could be explained by the three social
factors investigated. 1t is difficult to guess whether this part would be
greater or smaller than in 1963.
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