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An Analysis of the Personal Income Distribution for Wage and 
Salary Earners in 1955 

1. In Statistiske Undersagelser: "Le nmodtagerindkomster, fordeling og 

sammensætning" an account has been given of the personal income distri- 
butions etc. of households and heads of households; this account has been 
based on a sample survey of the income, consumption and saving of wage 
and salary earners in 1955 for a few rather rough socio- economic groups. 

On the basis of this material and by means of an analysis of variance we 

have wanted to illustrate the effect which social status, sex, age and geo- 

graphical area may have on the wages or salary of the individual person. 
Further, we have studied how the difference between the actual wages or salary 
and the wages or salary in which only the mentioned factors are considered 
would be distributed. For if these factors, and perhaps the interaction among 
them, give a sufficiently exhaustive explanation of the total level of wages and 
salaries, it might be interesting to study whether this difference between 
actual and estimated wages and salary (the residual) would be a stochastic 
variable, which would perhaps be "normally distributed ", if only after a 

transformati on. 
However, it is probably to be expected that the above -mentioned factors 

need not exhaust the effect of such factors. Training and education are factors 
for which no allowance is made direct. Nor is the composition of the household 
(with children, without children, etc.) included direct as a determinant; this 
applies also to the conditions of work and employment (including the wage 

system). But a number of these factors are not independent of the factors in- 

cluded in the calculations, so the residual will perhaps nevertheless show a 

certain approximation to "normal distribution ". 

As regards training and education no information is available, and re- 
garding the composition of the household the influence will probably be 
greater when the household is the sampling unit than in a survey of the in- 
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comes of heads of households. In this connection it is also important that it 
has not been intended to include the total income of the head of household, 
but solely his income by way of wages or salary (from his main occupation), 
since the adoption of this procedure would to a greater extent lead us to 
expect that the difference between actual and estimated wages (salary) will 
reflect solely the more personal factors. 

In the following report we have first examined the assumptions for using 
an analysis of variance. Thereafter, the parameters for the different factors, 
social status, sex, age, and geographical area, and their interaction have been 
estimated. The results have been tested, and finally, the aggregated distribu- 
tions have been studied, especially the distributions of the residuals. 

2. As mentioned, the material dealt with in the following originates from 
the survey of the income, expenditure and saving in households of wage and 
salary earners in 1955, comprising approximately 3100 households. The 3100 
households were selected by two stages within the capital, provincial towns 
and rural districts with urban areas, respectively. 

In the first stage, municipalities (taxation districts) were drawn at random 
from groups of uniform municipalities formed in advance, the probability of 
selection of each municipality (taxation district) being proportional to the 
number of households in the municipality. Actually, the selection should have 
been proportional to the number of wage- and salary- earning households, 
but this number was unknown, and it was estimated that the wage- and 
salary- earning households constituted a more or less constant share of the 
total number of households within the mentioned groups of municipalities. 
In the second stage, wage- and salary- earning households (sampling units) were 
drawn from each municipality in the sample of municipalities. 

It should be mentioned that the definition of the sampling units selected - 
all participants in the joint consumption -did not quite correspond to the 
units of selection in the second stage, these having been laid down in the choice 
of frame for the survey, namely the questionnaires from the population census 
in 1955. Since, according to the definition adopted in the population census, 
the household comprises all persons with permanent residence in the joint 
dwelling with the exception of lodgers providing their own meals, whereas 
the household concept in the consumer survey comprises only the persons 
participating in the joint consumption to an extent of at least half the income 
earned, the household according to the population census will in certain cases 
be more comprehensive than the unit of the present analysis. This fact involves 
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certain complications in an exact blowing up of the results of the analysis to 
cover the whole country and will also be important in connection with an 
exact calculation of the standard deviation. However, these difficulties were 
not taken into account as it was assumed that the change which would result 
from an exact calculation would be insignificant compared to the inaccuracy 
which had arisen in the course of collecting and processing the questionnaires. 

Since the income of the head of household rather than that of the household 
is the object of this analysis, the selection can no longer be considered a cluster 
selection. This is of importance to the following calculations, which become 
less compli cated under this assumption. 

In the selection of the number of households it was attempted to achieve 
an error of the total expenditure (incl. saving) per household of the same order 
as that for the twelve socio- economic groups into which the material was 
divided, and the result as regards the number of households selected within 
the individual socio- economic groups was as follows. 

Planned and Final Number of Households in the Survey. 

Planned Number of Error of 
number households the average 

of house - in the final total 
holds material expenditure t per cent 

Capital with suburbs: 
Higher salaried employees and public servants 400 336 3.7 
Lower - - - - - 425 469 3.6 
Skilled workers in urban industries 225 206 4.4 
Unskilled - - - - 275 251 5.6 

Provincial towns with suburbs: 
Higher salaried employees and public servants 275 212 5.0 
Lower - - - - - 300 341 4.2 
Skilled workers in urban industries 175 154 5.8 
Unskilled - - - - 225 213 5.4 

Rural districts with urban areas: 
Lower salaried employees and public servants 375 322 4.0 
Skilled workers in urban industries 200 155 4.5 
Unskilled - - - - 275 281 4.1 
Agricultural labourers 150 160 5.0 

Households of wage and salary earners, total 3300 3100 
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The number of households within each of the twelve groups of wage and 
salary earners is fixed so that there is 95 per cent probability that the deviation 
between the group's actual -but unknown -average expenditure and the 
average expenditure found in the survey will be less than approx. 5 per cent. 

The material is not self -weighting as it has not been proportionally selected, 
and it is not orthogonally distributed. 

The study of the error of the average expenditure will give a rough impression 
of the error of the total average income, which is probably of the same order 
as that of the average expenditure. 

3. It has already been mentioned that it was the intention to use the income 
from wages or salary of the head of household for the purpose of the analysis. 
This income comprises income from main and subsidiary occupations; but 
for the purpose of the present survey solely the wage -(salary -)income from the 
main occupation has been used since the connection between social status and 
this income must be most marked. 

Some of the workers were unemployed in 1955. We have not tried to 
adjust for this fact; however, it has been found most correct not to include 
workers with long periods of unemployment, i.e. workers receiving more than 
kr. 500 by way of unemployment benefits. An examination of the material 
showed that the number of long -term unemployed was as low as 85. 

For skilled workers in the building trades, however, the unemployment 
benefit has been added to the wage- income from the point of view that seasonal 
unemployment is a normal thing in these trades. For this reason the group 
of skilled workers has been subdivided into two groups, viz. skilled workers 
in the building trades and other skilled workers. This subdivision had to be 

made on the basis of information as to the unemployment insurance fund to 
which the workers in question belonged; estimates have thus been made 
separately for skilled bricklayers, carpenters, painters, plumbers and electricians. 

In the case of unskilled workers a subdivision has also been made from the 
belief that a distinction between the members of the Federation of Unskilled 
Labourers and the other trades would lead to somewhat more homogeneous 
groups. 

Finally, it may be mentioned that in the case of lower salaried employees 
and public servants a subdivision has been made into men and women. The 
social status groups distinguished in the survey are accordingly the following: 
Higher salaried employees and public servants; Lower salaried employees and 
public servants, broken down into men and women; Skilled workers, divided 

into building trades and other trades -and finally Unskilled workers divided 
into members of the Federation of Unskilled Labourers and others. It is 
obvious that there is correlation between the distribution of the mentioned 
groups and the income; but for the subdivision the income has not been used 
as the criterion -except to a small extent in connection with the distinction 
between higher and lower salaried employees. 

As information about higher salaried employees and public servants is 
available only for the capital and the provincial towns, only these two geo- 
graphical areas have been included. As we have agricultural labourers only 
in the rural districts they have not been included in the survey. 

While the three factors of social status group, sex and geographical area are 
non -numerical values, age can be expressed numerically. However, as in the 
case of social status groups and geographical areas we have preferred to operate 
with age -groups rather than with the individual statements of age. There is 
also another reason why age has not been treated as a non -numerical variation, 
namely that there is no linear correlation between age and income. The following 
age distribution has been used: below 25 years of age, 25 -34, 35-44, 45 -59, 
60 years of age and over. 

It has already been mentioned that it might be an advantage to include 
more factors, but that the size of the material sets limits to the number of 
criteria of subdivision which should be used. 

4. In the analysis of variance it has been assumed, for instance, that a 
certain social status exercises a certain influence, and that this influence on the 
wage (salary) level is the same for each person belonging to the mentioned 
social status group. If, as in the present survey, the subdivision by social 
status is fairly rough, the result will be a limitation of the validity of the 
mentioned assumption, but the more homogeneous the subgroups of the 
material become, the greater is the possibility that the mentioned assumption 
will hold good. Similar considerations apply to age and geographical area. 

To illustrate the procedure adopted in the analysis, it may be imagined 
that there are only two subdivision criteria, e.g. age and social status, and that 
each criterion is divided into three groups, compare the subsequent table. 

Here /1 is an expression of the expected income for the whole population. 
If it is desired to determine average incomes in which allowance is made for 
the criteria of subdivision, a2, for instance, must be added to ,u in the case 
of a person in the second age group. If, moreover, he belongs to the third 
social group, the parameter ß3 must be added. In this way we arrive at the 
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Age (t) 

Social status (1) 

Number of observations 
Total Parameters 

2 3 

I 
2 
3 

Total... 

Parameters 

nil n12 1113 Nl. co. 

nzl n22 n23 Nz. a2 

n31 n32 nss N3. a3 

N.1 N.a N.a N.. 

ßl ß2 ßs P 

expected income in the second age group and third social group. If it is the 

ith age group and the jth social group, ai and ßj must consequently be added. 

The kth observation (income) among the nu observations we have here can 

deviate by a certain (possibly) random quantity eijk from the expected quantity, 

which is the same for all nu observations. This quantity, eijk may also be added. 

The following model will thus be set up 

Yijk=,u+ai+ßj+eijk 
i=1,2, r 
j = 1, 2, s 

k=1,2, 

where p, the a's and ß's are parameters and the e's must be imagined to be 

normally distributed around 0 and with a standard deviation of the same 

size in all ij subgroups. 
The model set up assumes that there is no interaction among the different 

subdivision criteria. In the present example with the two variables of age 

and social status this assumption will not hold good. It is therefore neces- 

sary to allow for this fact by introducing into the model a parameter for this 

interaction. 
If we have an arbitrary age group, i, and an arbitrary social status group, j, 

and we again consider the person (A's) income, the model will take the following 

form: 
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ßj +(c06)ii -}- eijk 

i=1 .... r; j=1 .... s; k = 1 .... 
where the new term (ß)15 signifies a parameter which depends on the power 
of interaction between age and social status. With regard to the determination 
of estimates of the parameters, the following comments should be made: 

The least- squares method is used in determining the parameters and there- 
fore the following quantities are to be minimised with regard to each of the 
parameters; it should be noted that the number of observations in the indi- 
vidual cells is not the same. Thus the distribution is not orthogonal. In the 
expression the theoretical values p, a, and ß have been replaced by the estim- 
ated values m, a, and b. 

(Yijk -m - ai -bj - (ab)ij)2 

i j k 

Differentiation gives the following result: 
r s nij 

-2> >(Y15k-nl _ a1 -b5-(ab)jj)=0 
i 1 k 

s 

(Yijk-m-ai-bj-(ab)ij)=0 

(Yijk-m-ai-bj-(ab)ij)=0 

(Yijk -m - ai -b j - (ab)i j) = 0 

(m) (1) 

(ai) (2) 

(b1) (3) 

(abij) (4) 

It will be seen that (4) contains the previous three systems since each of 
them can be produced from (4) through a suitable summation. (4) can be 
transcribed as follows. 

>4 Yijk - nij m - nij ai - nij bj - nij (ab)ij = 0 

k 

1.1 

1 I 

ni1 

Yc1k = + ac + 
no 

i k 

nil 

nil 

-2 
1 k 

2 

- 2 



or by division by nt! 

m +at +b5 +(ab)i1= 

This, then, is the central condition. 

nt 

Yi1k 

nt? 

In (4) there are (r s) equations, but 1 + r + s + r s unknowns. Therefore 
the system is not determined. This, however, can be achieved by adding the 
following constraints. 

at = = 0; (ab)ij = (ab)ij = 0 

Here there are 1 +1 + s + r - 1 =r + s + 1 constraints, so the system 
is now determined. 

The central condition in (4) will be fulfilled if, since the material is not 
orthogonal, estimates of the following parameters are formed from the un- 

weighted averages: 

m =y.. 
at = yt. - y.. 

b= Y.? -y.. 
(ab)i1 = ÿt1 - yt. - Y.1 + y..1) 

1) These parameters are described as follows: 

1 r 
ÿar = - 

nar k 

yr = - i ÿar 

Yijk 

yt. = - 
1 
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ÿar 

1 Yr=-ya. 
r 

a 

These parameters fulfil the constraints set up above.1) 
In the example mentioned here with three age groups and three social 

groups 9 interaction parameters (ab)ij are possible. 
Since income or wages (salary) is the independent variable there may be 

some reason to assume, at least for more exacting work, that the quantities 
do not interact additively, but multiplicatively. The point of view is that 
wages (salary) or income is imagined to be determined by the influence of a 
great number of mutually independent factors with the property of increasing 
or reducing income in some proportion. (The law of proportionate effect). 
By considering the logarithms, the effect will be expressed additively and 
according to the Central Limit Theorem, we may expect, therefore to get nor- 
mal distributions for this sum of mutually independent variables.2) It fol- 
lows also that if the logarithm of the mentioned variables is approximately 
normally distributed, the variable itself will give a distribution with a positive 
skewness (the long tail to the right). The model will take the following form: 

Yijk = II at ßl (aß)tj etlk 

or if we take the logarithm 

log Yijk = log p + log at + log ß1 + log (aß)ii + log eilk 

6. In the concrete analysis it was decided to use the assumption of both ad- 
ditive and multiplicative effect. 

The volume of calculations will depend on the number of factors to be 
included and the number of interactions which it may be considered necessary 
to include. 

The solution of the task has been based on the following assumptions: 
Three factors are taken into account: social status, geographical area, and 
age. Social status comprised 7 groups, geographical area 2 groups, and age 
5 groups. This gives a total of 70 "cells ". With regard to the interaction 
assumptions we have provisionally reckoned with all possible interactions. 

Under these assumptions the number of parameters to be determined will 
come to a total of 144, namely 14 from the main effects, 59 from interactions 
of the first order, 70 from interactions of the second order, and 1 parameter 

1) The system of equations of the analysis of variance was set up by Mr. Erik Holm after 
consultation with Mr. Karl Vind and myself. 

2) The assumption of independence may be problematical. 
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Table la. Test for Normality. Additive Model. 

Geographical 
area 

Socia group 

Skewness: j/ß, -test Kurtosis: a -test 

I 

Higher 
sal. 

empl. 
and 

publ. 
ser- 

vants 

2 
Lower 

sal. 
empi, 
and 

Pébl. 

vants, 
male 

3 
Lower 

sal. 
empi. 
and 

pébl. 

vants, 
female 

4 

Skilled 
work- 
ers, 

building 
trades 

5 

Skilled 
work- 

other 

6 

Un- 
skilled 
work- 
ers, 

Fed of 
Unsk. 
Lab. 

7 

Un- 
skilled 
work- 
ers, 
other 

1 

Higher 
sal. 

empi. 
and 

pubi. 
ser- 

vants 

2 
Lower 

sal. 
empi. 
and 

publ, 

vants, 
male 

3 
Lower 

sal. 
empi. 
and 

pébl. 

vants, 
female 

4 

Skilled 
work- 
ers, 

building 
trades 

5 

Skilled 
work 

ers, 

6 

Un- Un- 
skilled 

ers, 

Fed of 
Unsk. 
Lab. 

7 

Un- 
skilled 
work - 
ers, 

other 

The Capital -24 years (7) (13) 
N 

(18) 
vs 

(U (12) 

N 
(2) (11) 

N 
(7) (13) 

N 
(18) 

N 
(I) (12) 

N 
(2) (I I) 

N 

(73) 
hs 

(88) 

vs 
(9) 25 -34 years (35) 

N 
(9) (37) 

N 
(21) 

N 
(25) 

N 
(73) 

ts 
(88) 

N 
(35) 

N 
(37) 

N 
(21) 

N 
(25) 

N 

(97) 

hs 
(96) 

vs 
(18) 

vs 
(36) 

hs 
(96) 

ts 
(35) 

N 
(28) 

ts 
35-44 years (35) 

N 
(28) 

N 
(29) 

N 
(97) 

ts 
(18) 

N 
(36) 

ts 
(29) 

N 

(125) 
hs 

(73) 

vs N 
(21) 

hs 
(50) 

N 
45 -59 years (60) (41) 

N 
(43) 

N 
(50) 

N 
(125) 

N 
(73) 

ts 
(60) 

N 
(21) 

N 
(41) 

N 
(43) 

N 

(8) (36) 

N 
(8) (19) 

N 
(14) 

N 
60 years and 

over 
(34) 

N 
(36) 

N 
(15) 

N 
(19) 

N 
(10) 

N 
(14) 

N 
(34) 

N 
(15) 

N 
(10) 

N 

Provincial towns -24 years (4) (17) 

N 
(17) 

N 
(2) (9) (4) (5) (4) (17) 

N 
(17) 

N 
(2) (9) (4) (5) 

(60) 
hs 

(60) 

ts 
(75) 

ts 
(20) 

N 
(20) 

N N N 
25 -34 years (75) 

N 
(20) 

N 
(20) 

N 
(36) 

vs 
(18) 

N 
(17) 

N 
(36) (18) (17) 

N 

(63) 

hs 
(80) 

vs 
(17) 

vs 
(9) (10) 

N 
(37) 

N 
(14) 

N 
(63) 

ts 
(80) 

ts 
(17) 

ts 
(9) (l0) 

N 
35-44 years (37) 

N 
(14) 

N 

(73) 

hs 
(69) 

vs 
;22) 

N 
(15) 

N 
(30) 

N 
(31) 

hs 
(29) 

N 
(73) 

N 
(69) 

ts 
(22) 

N 
(15) 

N N 
(30) (31) 

ts 
(29) 

N 
45 -59 years 

(20) 

vs 
(3) (7) (2) (7) (3) (3) (7) (2) (7) (3) 60 years and 

over 
(12) 

N 
(12) 

N 
(20) 

N 

Note: N indicates normal distribution, hs po 'live skewness, vs negative skewness, is leptokurtosis, and tf platykurtosis. 
The number of observations has been shown in brackets. 

Table lb. Test for Normality. Multiplicative Model. 

Geographical 
area Age 

Socia group 

Skewness: V¡f,-test Kurtosis: a -test 

1 

Higher 
sal. 

empl. 
and 

publ. 
ser- 

vants 

2 
Lower 

sal. 
empl. 
and 

publ. 

vants, 
male 

3 
Lower 
sal. 

empl. 
and 

pebl. 

vants, 
female 

4 

Skilled 
work- 
ers 

building 
trades 

5 

Skilled 
work- 
oers, 

6 

Un- 
skilled 
work- 
ers, 

Fed of 
Unsk. 
Lab. 

7 

Un- 
skilled 
work- 
ers, 
other 

1 

Higher 
sal. 

empi. 
and 

publ. 
ser- 

vants 

2 
Lower 

sal. 
empl. 
and 

publ. 

vants, 
male 

3 
Lower 

sal. 
empi. 
and 

pébl. 

vants, 
female 

4 

Skilled 
work- 
ers, 

building 
trades 

5 

Skilled 
work- 

other 

6 

Un- Un- 
skilled 
work- 

ers, 
Fed of 
Unsk. 
Lab. 

7 

Un- 
skilled 
work - 
ers, 

other 

The Capital -24 years (7) (13) 

vs 
(18) 

vs 
(I) (12) 

N 
(2) (11) 

N 
(7) (13) 

N 
(18) 

ts 
(1) (12) 

N 
(2) (I1) 

N 

(21) 

vs 
(73) 

ts 
(88) 

is 
25 -34 years (73) 

N 
(88) 

vs 
(35) 

N 
(9) (37) 

N 
(25) 
N 

(35) 

N 
(9) (37) 

N 
(21) 

N 
(25) 

N 

(97) 
hs 

(96) 

vs 
(35) 

vs 
(18) 

vs 
(36) 

hs 
(28) 

N 
(29) 

N 
(97) 

N 
(96) 

ts 
(35) 

ts 
(18) 

ts 
(36) 

ts 
(28) 

ts 
(29) 

N 
35-44 years 

(125) 
N 

(73) 

vs 
(60) 

vs 
(21) 

N 
(41) 

vs 
(43) 

vs 
(50) 

vs 
(125) 

N 
(73) 

ts 
(60) 

N 
(21) 

N 
(41) 

N 
(43) 

ts 
(50) 

N 
45 -59 years 

(34) 
N 

(36) 

vs 
(15) 

N 
(8) (19) 

vs 
(10) 

N 
(14) 

vs 
(34) 

N 
(36) 

ts 
(15) 

N 
(8) (19) 

ts 
(10) 

N 
(14) 

ts 
60 year and 
over 

Provincial towns -24 years (4) (17) 

N 
(17) 

N 
(2) (9) (4) (5) (4) (17) 

N 
(17) 

N 
(2) (9) (4) (5) 

(60) 
hs 

(75) 

vs 
(20) 

vs 
(20) 

vs 
(36) 

vs 
(17) 

vs 
(60) 

ts 
(75) 

ts 
(20) 

N 
(20) 

N 
(36) 

ts 
(18) 

N 
(17) 

N 
25 -34 years (18) 

N 

(63) 

hs 
(80) 

vs 
(17) 

vs 
(9) (37) 

vs. 
(80) 

ts 
(17) 

ts 
(9) (10) 

N 
(37) 

N 
(14) 

N 
35-44 years (l0) 

N 
(14) 

N 
(63) 

N 

(73) 
hs 

(69) 

vs 
(22) 

vs 
ß(l5) 

N 
(30) 

vs 
(31) 

vs 
(29) 

vs 
(73) 

N 
(69) 

ts 
(22) 

N 
(15) 

N 
(30) 

N 
(31) 

ts 
(29) 

N 
45 -59 years 

(12) 
N 

(20) 
vs 

(3) (7) (2) (7) (3) (12) 
N 

(20) 

ts 
(3) (7) (2) (7) (3) 60 years and 

over 

Note: N indicates normal distribution, hs po itive skewness, vs negative skewness, ts lep okurtosis, and tf platykurtosis. 
The number of observations has been shown in brackets. 

work- 

1. 

other 

Age 

I 

I 

I I 

I I 



for the income level for the whole population. The additive form of the model 
will accordingly be as follows: 

Y¢Jkl = 4U + aj + ßj + Yk + (aß)ii +- (aY)¢k + (ßY)9k + (aßy)ijk + eijkl 
Here ¡ = an unweighted average of "cell averages ". 

a = contribution to wages (salary) owing to social status. 
ß = contribution to wages (salary) owing to geographical area. 
y = contribution to wages (salary) owing to age. 

The subsequent terms are interaction parameters and "e ", finally, is a 
stochastically varying quantity with the expectation of O. 

7. It has been mentioned that the material comprises only the capital and 
provincial towns and that certain persons with long periods of unemployment 
have not been included. A total of 2097 wage (salary) data have been used. 

This material has been processed at The Danish Institute of Computing 
Machinery, and the first problems we have tried to throw light on for the 
purpose of the analysis of variance are how the frequency distributions within 
the 70 cells have turned out, and also the size of the standard deviations 
within the individual cells. The calculations have been made both under 
additive and multiplicative assumptions. 

The assumptions for carrying through the analysis of variance must be 
that the frequency distributions within the individual cells are approximately 
normal, and that the standard deviation within the cell does not deviate signif- 
icantly. 

The first assumption has been examined by means of tests for skewness 
and humpedness (kurtosis). 

For skewness the usual vA test (the moment of the third order) has been 
used; but for kurtosis a a test (the moment of the fourth order) has not 
been used because this test is not very suitable for less than 200 observations. 
Instead we have used an "a" test set up by R. C. Geary which can be used for 
as little as 40 observations.'). 

1) This test may be expressed as follows 

A- 

16 

n 

(xa = z) 

d = 1 

Vn 
(xi g)2 

cf. E. S. Pearson and H. C. 

Hartley: Biometrika Tables 

for Statisticans Vol. 1, Cam- 

bridge 1954. 

For the individual social groups broken down by age for the Capital and 
provincial towns, respectively, tables la and lb show the results of an ex- 
amination of the extent to which the frequency distributions within the indi- 
vidual cells may be said to be normal under assumptions of an additive and 
a multiplicative model, respectively. Appendix la and b show number of obser- 
vations, means and standard deviations within cells for the two models. It will 
be seen that in the case of the additive model there is a greater tendency 
towards normality than in the case of the multiplicative model; it should 
be noted that the 99 per cent limit has been used. 

The tendency towards normal distribution in the case of the additive model 
is especially clear in connection with female lower salaried employees, skilled 
workers, and unskilled workers. On the other hand, the frequency distri- 
butions for higher salaried employees, lower male salaried employees, and 
building workers seem to be skew and on the whole leptokurtic. As was to 
be expected, in accordance with the above remarks concerning the interaction 
of abilities, it is interesting to note that the multiplicative model seems to be 
"better" for higher salaried employees and public servants than the additive 
one. 

For cells with at least 18 observations the connection between significance 
and non -significance is as follows: 

Additive model 

ri; 
a s ns 

s 10 6 16 
ns. 2 19 21 

12 25 37 

We have gone down to approx. 20 observations although the "a" test is 

suitable only for at least 40 observations, so statements for between 20 and 
40 observations are uncertain. 

For 17 groups with between 10 and 18 observations, 16 were non- signific- 
ant (ns) for "a" test and only 1 deviated significantly. With so few observations 
this statement is extremely uncertain. 
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It has been mentioned that for the multiplicative model the agreement is 

not nearly so god. For cells with at least 18 observations the connection 
between significance and non -significance is as follows: 

Multiplicative model 

a S ns 

s 15 12 27 

ns 2 8 10 

17 20 37 

For the above -mentioned 17 cells with few observations (between 10 and 
18) 5 deviated significantly and 12 non -significantly. As mentioned, the state- 
ment is uncertain. 

Graphs 1 and 2 show for the 70 cells the connection between means and 
standard deviations under the two assumptions. 

As regards the assumption concerning the standard deviation a Bartlett's 
test shows that the standard deviations deviate significantly, both in the 
additive and in the multiplicative model, but in the additive model, cf. graph 
1, it is especially the standard deviation for higher salaried employees which 
contributes to the standard deviations being significantly deviating. Apart from 
this group there does not on the whole seem to be any marked correlation 
between mean and standard deviation. 

In the case of the connection between mean and standard deviation in 

the multiplicative model there seems to be a certain tendency towards negative 

correlation. 
A similar impression may be gained by studying the average standard 

deviation within certain groups of average income distributed by size. The 
main results will be seen from the following table 2. 

For the additive model it will be seen how the level of standard deviations 
is fairly the same up to kr. 15,000. It is only in the following group that higher 
employees cause the standard deviations to become appreciably higher. 

For the multiplicative model the table shows that the standard deviation 
for the lowest two income groups is at an appreciably higher level than for the 
following three groups. 
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Graph 1. Comparison Between Means and Standard Errors. Additive model. 
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Graph 2. Comparison Between Means and Standard Errors. 
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Table 2. Dependence on Income of Standard Deviation. 

Expected income Additive model Multiplikative model 

0- 7,999 2.780 0.232 
8,000- 9,999 2.680 0.201 

10,000 -11,999 2.380 0.113 
12,000 -14,999 2.920 0.109 
15,000 and over 5.330 0.120 

It has been shown that while the conditions for normal distribution seem 

to be fulfilled quite well for the additive model, these conditions are poorly 
fulfilled in the case of the multiplicative model, apart from higher salaried 
employees and public servants. 

With regard to standard deviation this group is significantly deviating, and 
there seem to be certain characteristic differences in level when this group is 

distributed by size of income. However, as there seems to be no marked 
tendencies for the standard deviation to grow disproportionately with in- 

come, we have proceeded with the study and tested the results. 
8. For the complete additive and multiplicative models'), respectively, it 

has been examined for the purpose of the analysis of variance what interactions 
among the different factors influence wages (salaries). The result of this 
examination has been given in table 3. 

Table 3. Complete Model. 

Hypothesis 

Degrees of 
freedom F -test Fractiles of the F- distribution 

fi f, 
Addi- 
five 

model 

Multi - 
plica- 

Live 
model 

50 
pct. 

70 
pct. 

90 
pct. 

95 
pct. 

97.5 
pct. 

99 
pct. 

99.5 
pct. 

99.95 
pct. 

RSA =0 24 2027 0.58 1.31 0.97 . 1.40 1.52 
RSA = 0 SA = 0 24 2051 5.40 4.44 . . . 

RSA = 0 RA = 0 4 2051 0.86 1.86 0.84 1.22 1.94 
RSA = 0 RS = 0 6 2051 3.01 2.55 . 

RSA = 0 RA = 0 RS = 0 10 2051 2.10 2.37 

2.30 

. 2.42 2.81 3.10 . 

. 2.05 2.32 2.52 . 

Note: Ytjkt = M + Rj + Sj + Ak + (RS)tj + (RA)ik + (SA)jk + (RSA)tjk + etjkt 
R: geographical area (i = 1,2); S: social group (j = 1,2,3,4,5,6,7); A: age group (k = 1,2,3,4,5). 

1) I.e. the model where all interaction factors are included. 
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Table 5. Expected Income 

Geographical 
area Age 

Additive model 

Higher sal. 
empi. and 

pubi. 
servants 

2 

Lower sal. 
empl. and 

pubi. 
servants, 

males 

3 

Lower sal. 
empi. and 

pubi. 
servants, 
females 

4 

Skilled 
workers, 
building 
trades 

5 

Skilled 
workers, 

other 

The Capital 

Provincial towns 

-24 years 10,288 7,996 6,285 11,417 10,406 
25 -34 years 16,316 11,485 8,932 11,790 12,819 
35-44 years 19,008 12,235 9,475 12,207 13,009 
45 -59 years 19,796 11,936 8,741 13,045 11,689 
60 years and over 19,967 11,586 8,141 11,567 12,460 

-24 years 9,226 6,934 5,223 10,355 9,344 
25 -34 years 15,254 10,423 7,870 10,728 11,757 
35-44 years 17,946 11,173 8,413 11,145 11,947 
45 -59 years 18,734 10,874 7,679 11,983 10,627 
60 years and over 18,905 10,524 7,079 10,505 11,398 

The interaction among all three factors, social status, geographical area, 
and age does not seem to be significant, and this holds good of the interaction 
between geographical area and age. In the case of the interaction between 
geographical area and social status the statement is lying at Confidence Limit, 
while in the case of age and social group the interaction is clear. Thus there 
seems to be reason to take into account only the interaction between age and 
social group; the reduced model will accordingly be as follows: 

Additive model: Yjikt = M -{- Rt + + Ak -I- (SA)jk eijkt 
Multiplicative model: Yoke = M Rt Si Ak (SA)Jk eijkt 

On the basis of this reduced model the parameters used in the analysis of 
variance have been shown in appendixes 2a and b. 

As no allowance has been made for interaction with geographical area, 
the tables for provincial towns can be converted into figures for the capital 
by adding a fixed factor, which is kr. 1062 for the additive models); the cal- 
culations have, however, been based on the whole material. 

1) For the multiplicative model the figures must be multiplied by a fixed factor. 

22 

in the Reduced Model. 

Social group 

Mu tiplicative model 

6 

Unskilled 
workers, 
Fed. of 
Unsk. 
Lab. 

7 

Unskilled 
workers, 

other 

1 

Higher sal 
empl. and 

pubs. 
servants 

2 

Lower sal. 
empl. and 

pubs. 
servants, 

males 

3 

Lower sal. 
empl. and 

pubs. 
servants, 
females 

4 

Skilled 
workers, 
building 
trades 

5 

Skilled 
workers, 

other 

6 

Unskilled 
workers, 
Fed. of 
Unsk. 
Lab. 

7 

Unskilled 
workers, 

other 

10,080 7,655 8,734 7,165 5,542 11,236 9,616 10,000 6,879 
10,835 9,698 15,827 11,345 8,356 11,505 12,529 10,549 8,825 
11,056 8,539 18,634 12,003 8,933 11,612 12,700 10,735 7,850 
10,514 7,741 19,378 11,609 8,080 12,850 11,334 10,219 6,800 
11,217 8,563 19,643 10,998 7,371 10,573 11,899 11,046 7,316 

9,018 6,593 7,896 6,477 5,011 10,158 8,694 9,041 6,219 
9,773 8,636 14,309 10,257 7,554 10,402 11,327 9,537 7,978 
9,994 7,477 16,846 10,852 8,076 10,498 11,482 9,705 7,097 
9,452 6,679 17,519 10,495 7,305 11,617 10,247 9,238 6,148 

10,155 7,501 17,758 9,943 6,664 9,559 10,757 9,986 6,614 

Owing to this connection between provincial towns and the Capital we shall 
be concerned in the following only with the provincial towns -and only with 
the additive model. On the basis of this tabel the expected cell incomes can 
be determined and an inspection of the parameters of the table will give an 
impression of the order of the importance of the different factors: social group, 
age and interaction between social group and age. 

Instead of basing the calculations on other unskilled workers and the 
sixty -year -olds and over, as in the appendix, we have converted the table for 
the additive model so that the parameters are expressed in such a way that 
M corresponds to the unweighted average of the cell averages, while S (social 
status) and A (age) express the effect concerning the marginal distributions 
for these factors. 

This conversion of the table is shown in table 4, which deals with provin- 
cial towns. Figures in brackets indicate number of observations. 

The table gives the results of the analysis of variance and shows that not 
only social status and age are very important to the level of wages (salary), 
but also the interaction between the two factors is of great importance. Where 
there are few observations, the results will, of course, be uncertain. 
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Table 6. Analysis of Variance. 

Sums of 
squares 

(in mill. kr.) 
Degrees of 

freedom 
Variance 
(in 1000) F-test 

Between groups 
Within groups (Residual 

distribution) 

Total 

Additive model. 
31,936 69 

25,502.4 2,027 

462,800 

12,580 

36.8 

57,438.4 2,096 27,400 

Between groups 
Within groups (Residual 

distribution) 

Total 

Multiplicative model. 
41,474.7 69 

40,526.4 2,027 

0.60110 

0.01999 

30.1 

82,001.1 2,096 0.03912 

If we look, first, at the marginal distributions, the table shows that by 
social groups there are very wide differences in income level, while the effect 
of the (marginal) age shows that, to begin with, income increases fairly rapidly 
with age and thereafter it sags. 

Concerning the individual social groups it should be noted that the income 
level for higher salaried employees and public servants is considerably above 
the average, but that interaction between age and social group leads to an 
appreciable acceleration in income by age. 

By way of contrast, the income level for lower female salaried employees 
and public servants is quite considerably below the average, and here interaction 
between age and social group seems to be reflected first in relatively rising 
income by age and thereafter a decline. In the case of other unskilled workers, 
on the other hand, the income is generally falling by age. 

For skilled workers and members of the Federation of Unskilled Labourers 
and lower male salaried employees the income level does not seem to deviate 
so much from the average; it is somewhat higher for skilled workers and some- 
what lower for Federation members. For the groups of skilled workers in 
building trades and Federation members there is a general tendency for the 
interaction between age and social group to be reflected in relatively declining 
income. 

By means of the parameters from appendixes 2a and b the expected incomes 
have been calculated in table 5 on the basis of the reduced model and under 
additive as well as multiplicative assumptions. 

The expected incomes according to the multiplicative model are every- 
where lower than the expected incomes according to the additive model, 
the former expected incomes being geometric means and the latter arithmetic 
means. The estimated expected incomes deviate on the whole very little from 
the means, as will be seen from appendix 1. This is roughly what is to be 
expected in view of the results of the analysis of variance. 

9. It has been mentioned above that the factors which are taken into 
account (social group, age and geographical area) are only some of the factors 
which it might have been interesting to draw into the survey. 

It has been studied in the analysis of variance how great a part of the wages 
(salary) earned can be ascribed to the agency of these three factors and how 
much remains unexplained. These calculations have been given in table 6. 

The F -test deviates significantly and, as will be seen from the table, slightly 
more than half of the sums -of- squares values seem to be attributable to the 
agency of the three factors. 

The F -test gives a very high value so there is no doubt that even though 
the theoretical conditions for an analysis of variance are not quite fulfilled, 
it is permissible, on the basis of the available material, to draw the conclusion 
referred to above that around half the sums -of- squares values seem to be 

attributable to the agency of the mentioned factors. 
Similar results, although including some more factors, have been arrived 

at in a British survey by Hill') and in an American survey undertaken by 
Adams.2) 

It may be mentioned that in Hill's survey the analysis of variance gave the 
following results on page 26 for the additive and the multiplicative model. 

10. With the point of departure in the information about the expected 
incomes within the individual cells, we have calculated, for each of the wage 
and salary earners included in the survey, the difference between his actual 
wages (salary) and the expected wages (salary) according to the reduced model. 
In connection with these calculations it must be borne in mind that the difference 

1) T. P. Hill: "An Analysis of the Distribution of Wages and Salaries in Great Britain," Eco- 
nometrics, vol. 27,3 - July 1959. 

2) Gerard Adams: »The Size of Individual Incomes: Socio- Economic Variables and Chance 
Variation«, The Review of Economics and Statistics, Vol. XL. Cambridge, Mass. 1958. 
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Sums of squares 
(mill. £) 

Degrees 
of freedom F-test 

Additive model. 
Between groups 50.3 47 
Within groups (Residual distrib.) 48.5 2366 

Multiplicative model. 
Between groups 19.8 47 
Within groups (Residual distrib.) 20.5 1366 

30.1 

28.1 

is dependent on the criteria for subdivision on which the calculation of the 
expected size of "cell averages" has been based. 

In the comparison of the actual distribution and the residual distribution 
for the whole population the fact has been taken into account that the different 
social groups are not self- weighting. The distributions for the whole population, 
therefore, should illustrate the conditions of the population of wage and salary 
earners in 1955. 

The first thing we have tried to throw light on is the actual distribution 
for the population compared with the distributions we get when the incomes 
are estimated by means of the reduced model, the additive as well as the 
multiplicative one. 

The results have been shown in table 7. It will be seen how the actual 
distribution has a marked positive skewness -and an »a« -test shows that the 
distribution is also leptokurtic. By undertaking the estimation by means of 
the reduced model the effect of the three factors is isolated -and therefore it 
is not surprising that the distributions, both under additive and multiplicative 
assumptions, give a far greater accumulation around the "average income" 
than the original distribution, since that part of standard deviation which 
is due to more individual circumstances is not included in these distribu- 
tions. It will be seen that the distribution according to the multiplicative model 
has a somewhat smaller accumulation around the average than the distri- 
bution according to the additive model. 

While these distributions illustrate the importance of the factors which 
it has been possible to allow for in the calculations, the residual distributions 
will illustrate the importance of the other factors which influence wages 
(salaries). 

Table 7. Comparison between Original Distribution and Distribution Estimated 
on the Basis of the Reduced Additive and Multiplicative Models. 

Original 
distribution 

Distribution based on 

additive 
model 

multiplicative 
model 

- 2,499 
2,500- 4,999 

1.7 
4.9 

- 
- 

- 
- 

5,000- 7,499 10.6 8.1 18.5 
7,500- 9,999 26.1 31.5 29.5 

10,000 -12,499 29.4 43.8 35.4 
12,500- 14,999 15.2 4.6 5.8 
15,000- 17,499 6.0 3.0 3.0 
17,500- 19,999 2.1 9.0 7.8 
20,000- 22,499 1.4 - - 
22,500- 24,999 1.1 - - 
25,000- 27,499 0.8 - - 
27,500- 29,999 0.4 - - 
30,000 -32,499 0.1 - - 
32,500- 34,999 0.1 - - 
35,000- 37,499 0.1 - - 
37,500 and over - - - 

100.0 100.0 100.0 

The residual distributions for the reduced model estimated both under 
additive and multiplicative assumptions will be seen in table 8, which shows 
also the original distribution. 

The tendency of the distributions to approach normal (log- normal) di- 

stributions has been tested, compare the subsequent table. 
As mentioned, the original distribution has a marked positive skewness and 

is leptokurtic, and x2 -test shows, in fact, a significant deviation from a normal 
distribution. Both the residual distributions, too, are leptokurtic, but the 
distribution under the additive assumption is positively skew, whereas the 
distribution under the multiplicative assumption is negatively skew. 

While the distribution under the multiplicative assumption also for the 
x2 -test deviates significantly from the normal distribution, this is not the case 
with the distribution under the additive assumption. A further illustration of 

the distributions will be found in graph 3. This shows, also, that there seems 

to be best agreement with the normal distribution in the case of the residual 
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Table 8. Comparison Between Actual Distributions and Normal Distribution with 
the Same Means and Standard Deviations. 

Original 
distribution Additive reduced model Multiplicative reduced model 

Actual 
aggre- 
gated 
distri- 
bution 

Normal 
distri- 
bution 

Actual 
distri- 
bution 

Normal 
distri- 
bution 

Actual 
distri- 
bution 

Normal 
distri- 

bution 

- 4,999... 6 9 -- 7,001... 1 1 -- 0.1501... 9 16 
5,000- 7,499... 10 12 -7,000 -- 3,001... 13 16 -0.1500 -- 0.1001... 6 10 
7,500- 9,999... 24 18 -3,000 -- 1,001... 21 21 -0.1000 -- 0.0501... 12 12 

10,000 -12,499... 29 21 -1,000- -1... 16 13 -0.0500 -- 0.0001... 18 13 
12,500- 14,999... 17 19 0- 999... 17 12 0.0000- 0.0499... 21 13 

15,000- 17,499... 7 12 1,000- 2,999... 21 20 0.0500- 0.0999... 16 12 
17,500- 22,499... 4 8 3,000- 6,999... 9 16 0.1000- 0.1499... 9 9 
22,500- 3 1 7,000- 2 1 0.1500- 9 15 

100 100 100 100 100 100 

distribution under the additive assumptions. Also the fractile diagrams in 
appendix 3 show the same thing. 

It is no wonder that the additive model should give better agreement with 
normality than the logarithmic model; this is only natural if it is borne in 
mind that the cell distributions in table 1 are on the whole more normal under 
the additive assumption than under the multiplicative assumption. As the 

Graph 3 Comparison of Actual Distribution With Expected Distribution. 
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Table 9. Number of Wage and Salary Ear- 

The Capital 

Income group 
kr. 

Higher 
sal. empl. 
and publ. 
servants 

Lower 
sal. empi. 

pubi. and 
servants, 

males 

Lower 
sal. empl. 
and 
servants, servants, 
females 

Skilled 
workers, 
building 
trades 

Skilled 
workers, 

other 

Unskilled 
workers, 
Fed. of 
Unsk. 
Lab. 

Unskilled 
workers, 

other 

- 2,499. » 2 3 2 6 
2,500- 4,999. 1 5 10 3 13 

5,000- 7,499. 3 11 44 8 4 36 
7,500- 9,999. 5 40 56 1 13 27 33 

10,000 -12,499. 17 145 41 14 45 48 32 
12,500 -14,999. 53 94 9 25 56 16 6 
15,000 -17,499. 101 8 14 14 5 1 

17,500-19,999. 47 4 1 

20,000-22,499. 39 1 1 3 

22,500-24,999. 28 1 

25,000-27,499. 17 1 

27,500-29,999. 9 

30,000 -32,499. 7 

32,500-34,999. 4 
35,000-37,499. 3 

37,500-39,999. » 

40,000-42,499. 
42,500-44,999. 1 

45,000-47,499. 1 

47,500-49,999. » 

50,000- » » 

Total 336 306 163 57 145 104 129 

standard deviations deviate significantly from each other, and since several 
distributions are leptokurtic, we cannot expect normal (aggregated) residual 
distributions, but leptokurtic distributions. Incidentally, Hill has emphasized 
that even aggregation of normal distributions will give leptokurtic distributions 
if the standard deviations are different. 

11. Table 1 showed how some of the cell distributions were normally 
distributed, while the other distributions were leptokurtic and either positively 
or negatively skew. 

As it is interesting to ascertain how an aggregation influences the distribu- 
tions, we shall show, in the following, how aggregation by age influences the 
14 social groups. In table 9 we have therefore shown the frequency distribu- 
tions for the 14 social groups, 7 for the capital and 7 for the provincial towns. 

30 

ners by Size of Wages and Salaries. 

Provincial towns 

Higher 
sal. empi. 
and publ. 
servants 

Lower 
sal. empi. 
and pubi. 
servants, 

males 

Lower 
sal. empi. 
and pubi. 
servants, 
females 

Skilled 
workers, 
building 
trades 

Skilled 
workers, 

other 

Unskilled 
workers, 
Fed. of 

Unsk. Lab. 

Unskilled 
workers, 

other 

1 1 5 1 4 
11 10 1 2 2 ii 
16 22 3 5 6 16 

9 38 25 22 23 56 27 
14 127 14 23 37 28 10 
53 59 3 3 19 4 » 

57 7 1 » 

32 2 1 

12 » 

14 » 

7 » 

6 » 

2 » 
2 » 

1 » 
1 » 
1 » 

» 

» 

» 

» 

212 261 79 53 87 97 68 

To get a clear idea of the appearance of these distributions the frequency 
distributions have moreover been plotted in graph 4, and in table 10 three 
tests show the extent to which the distributions seem to be normal or log- 
normal; the 99 per cent significance level has been used. Besides the two tests 
already mentioned, VA test and a -test, a x2 -test has been used. 

As was to be expected from the results in table 1 for the individual cell 
distributions, the aggregated distributions show a greater tendency towards 
normality than log- normality; I have therefore only considered this assumption. 

As probably was to be expected from the results in table 1, only the di- 
stribution for lower female salaried employees and public servants fulfils the 
conditions for normality in all three tests. Further, the different groups of 
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workers show some tendency towards normality in certain of the tests, 
whereas the other two groups of salaried employees and public servants are, 
on the whole, significantly deviating from normal distributions. Also this was 
to be expected from the results in table 1. The distributions are leptokurtic 
and, in the case of higher salaried employees and public servants, positively 
skew; for lower male salaried employees and public servants the distributions 
are negatively skew. This will be seen clearly from the graphs. 

As regards the »a« -test, it proves that in all the cases where the test shows a 
significant deviation, this is because the distributions are leptokurtic, which 
is not surprising since even those cell distributions which were not normal were 
all leptokurtic. 

More generally, it may probably be said that in the case of the test a signi- 
ficant skewness may appear if, for more specified social groups, an aggregation 
is undertaken of normal distributions with different averages or in the case 
of "naturally" skew distributions. 

Now, the significant deviations for the 1/ß1 -test and the »a« -test generally go 
together, which is probably a reflection of the fact that we are operating with 
aggregated distributions which even for more specified social groups have 
been skew distributions with different standard deviations. By age, this has 
been the case for some social groups, and this may indicate that something 
similar will also hold good of more specified social groups. Whether we shall 
be able to arrive at normal distributions through very detailed breakdowns 
by social groups, is difficult to say, but it may probably be expected that 
even in these cases the distributions will have significantly different standard 
deviations. In support of these reflections reference is made also to the results 
for the distributions within the individual "cells ". 

It will, in fact, be seen from table 1 that some of the distributions within 
"cells" are normal, whereas the aggregated distributions where age has not 
been used as the subdivision criterion, are not. Further, the analysis of the 
standard deviations within "cells" has shown that these standard deviations 
are significantly deviating, a fact which will also influence the result of an 
aggregation. 
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Graph 4. Number of Wage and Salary Earners by Size of Income from 
Wages and Salaries for Individual Social Groups. 
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Appendix la: Additive Model: Number of 

Geographical 
area 

Age 

Social 

Higher sal. empi. 
and pubi. servants 

Lower sal. empi. 
and pubi. servants, 

male 

Lover sal. empi. 
and pubi. servants, 

female 

The Capital -24 years 7 
11280 -1.134 

13 
7903 -0.3775 

18 
6227 -2.084 

2680 0.7637 2860 0.7967 2007 0.6900 

25 -34 years 73 
16290 6.463 

88 
11190 -0.7645 

35 
9187 0.0917 

5731 0.6292 1794 0.7770 1957 0.8675 

35-44 years 97 
19020 2.949 

96 
11970 -0.5677 

35 
9096 - 0.4900 

5319 0.7409 2096 0.7443 2510 0.7549 

45 -59 years 125 
19790 0.6722 

73 
11510 -2.001 

60 
8537 - 0.0326 

5849 0.7851 2513 0.7219 2705 0.8304 

60 years 
and over 

34 
19290 - 0.00003 

36 
11570 -0.0231 

15 
7954 -0.6155 

4651 0.8663 2974 0.7170 2965 0.8467 

Provincial 
towns 

-24 years 4 
7484 -0.6293 

17 
7005 -0.0511 

17 
5285 -0.2666 

4618 0.8210 2625 0.8759 1760 0.8677 

25 -34 years 60 
15290 5.269 

75 
10770 0.0078 

20 
7423 -0.0074 

4975 0.6461 1805 0.7276 2999 0.7815 

35-44 years 63 
17930 3.105 

80 
11490 -0.4233 

17 
9195 -2.967 

5877 0.7247 2571 0.7346 2358 0.6458 

45 -59 years 73 
18740 1.314 

69 
11330 -0.6859 

22 
8237 -0.2865 

4995 0.7427 2479 0.7369 3091 0.8297 

60 years 
and over 

12 
20830 0.0963 

20 
10550 -2.273 

3 
8012 - 0.1937 

4551 0.9195 2916 0.7029 3776 0.9008 

Note: 
No. of observations 

Means 

Measure of Skewness 

Y. test 

Standard Deviation Gear" a -test 

Observations, Means, Standard Deviations and Tests. 

group 

Skilled workers, 
building trades 

Skilled workers, 
other 

Unskilled workers, 
Fed. of Unsk. Lab. 

Unskilled workers, 
other 

1 

13000 - 
12 

10520 -0,1962 
2 

9860 - 0,0000 
11 

8430 0,1394 

- - 2273 0,8482 1217 1,000 2683 0,9172 

9 
13480 -0.0012 

37 
13690 0,4414 

21 
10810 -0,1295 

25 
9384 0,9553 

1233 0.7895 2869 0,7565 2788 0,7958 4704 0,7236 

18 
12830 -1.913 

36 
13380 5,124 

28 
11430 0,2132 

29 
8898 - 0,0800 

3553 0.7433 2958 0,6020 3001 0,6690 2963 0,8704 

21 
14210 1.479 

41 
11800 -0,3025 

43 
10660 -0,7396 

50 
7616 -0,0419 

2186 0.7523 2921 0,9360 1877 0,7457 2883 0,8114 

8 
11270 -0.9042 

19 
12490 - 0,4208 

10 
11140 -0,1424 

14 
8571 -0,6178 

4509 0.7316 3480 0,7533 2365 0,7800 3265 0,7901 

2 
9563 - 0.0000 

9 
9196 -0,4222 

4 
9128 1.306 

5 
4887 0,1328 

2102 1.0000 4072 0,8496 364,9 0,8655 2485 0,9249 

20 
9969 -0.6527 

36 
10860 -2,217 

18 
9804 0,2689 

17 
9098 -1,027 

2133 0.7726 2124 0,7421 1542 0,8257 1882 0,7265 

9 
9903 0.1661 

10 
10610 -0,0404 

37 
9708 - 0,2248 

14 
6735 - 0,0260 

703,5 0.8735 2986 0,8912 1894 0,7914 2397 0,8875 

15 
10350 0.0833 

30 
10470 - 0,0774 

31 
9252 2,512 

29 
6895 -0,1535 

1555 0.7830 2352 0,7623 2434 0,5845 3058 0,8666 

7 
10850 0.2670 

2 
11070 -0,0000 

7 
10260 0,2443 

3 
7465 0,1343 

3274 0.8143 1712 1,0000 1249 0,8653 4169 0,8882 
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Appendix lb: Multiplicative Model: Number of 

Geographical 
area 

Age 

Social 

Higher sal. empi. 
and pubi. servants 

Lower sal. empi. 
and pubi. servants, 

male 

Lover sal. empi. 
and pubi. servants, 

female 

The Capital - 24 years 7 
4.039 -2.136 

13 
3.856 -3.495 

18 
3.749 -7.165 

0.1246 0.7508 0.2280 0.7076 0.2536 0.6326 

25 -34 years 73 
4.190 - 0.0263 

88 
4.042 -4.453 

35 
3.954 0.0235 

0.1367 0.6894 0.0810 0.7091 0.0927 0.8733 

35-44 years 97 
4.265 0.4627 

96 
4.070 -7.165 

35 
3.936 -3.699 

0.1086 0.7847 0.0924 0.6554 0.1471 0.6908 

45 -59 years 125 
4.278 -0.0561 

73 
4.046 -5.999 

60 
3.905 -1.561 

0.1273 0.7792 0.1281 0.6400 0.1638 0.7740 

60 years 
and over 

34 
4.272 -0.3967 

36 
4.044 -8.877 

15 
3.860 -1.202 

0.1117 0.8322 0.1524 0.5848 0.2142 0.8264 

Provincial 
towns 

- 24 years 4 
3.726 -1.213 

17 
3.810 - 0.4660 

17 
3.694 -1.081 

0.5132 0.8594 0.1902 0.8716 0.1760 0.8464 

25 -34 years 60 
4.167 0.7249 

75 
4.026 -0.9418 

20 
3.823 -2.022 

0A199 0.7230 0.0773 0.7046 0.2347 0.7975 

34-44 years 63 
4.235 0.6125 

80 
4.047 -2.637 

17 
3.937 -9.636 

0.1240 0.7595 0.1162 0.6828 0.1890 0.5252 

45 -59 years 73 
4.259 0.0898 

69 
4.041 -3.602 

22 
3.870 -3.132 

0.1092 0.7635 0.1170 0.6546 0.2341 0.7304 

60 years 
and over 

12 
4.309 0.0344 

20 
3.993 -8.608 

3 

3.863 -0.3424 

0.0940 0.9324 0.2014 0.5902 0.2453 0.9236 

Note: 
No. of observations 

Means 

Measure of skewness 

1/,.-test 

Standard Deviation Geary's a -test 

Observations, Means, Standard Deviation and Tests. 

group 

Skilled workers, 
building trades 

Skilled workers, 
other 

Unskilled workers, 
Fed. of Unsk. Lab. 

Unskilled workers, 
other 

1 12 2 11 
4.114 - 4.011 -0.4519 3.992 -0.0001 3.906 0.0254 

- - 0.1015 0.8385 0.0537 1.0000 0.1373 0.8900 

9 37 21 25 
4.128 -0.0811 4.127 0.0185 4.017 -1.635 3.914 -0.7965 

0.0402 0.8038 0.0891 0.7740 0.1305 0.7354 0.2462 0.7391 

18 36 28 29 
4.078 -9.028 4.118 1.360 4.043 -0.9149 3.921 -0.8704 

0.2034 0.5660 0.0833 0.6453 0.1228 0.6385 0.1705 0.8250 

21 41 43 50 
4.148 0.4319 4.056 -1.140 4.020 -3.580 3.841 -1.251 

0.0631 0.07760 0.1237 0.8095 0,0893 0.6850 0.2061 0.7690 

8 19 10 14 
3.991 -3.728 4.074 -3.743 4.037 -1.035 3.863 -7.515 

0.2989 0.6362 0.1584 0.6657 0.1017 0.7258 0.3414 0.5529 

2 9 4 5 
3.975 - 0.0000 3.901 -1.849 3.960 -0.1208 3.643 0.0175 

0.0962 1.000 0.2846 0.7859 0.0172 0.8552 0.2252 0.9045 

20 36 18 17 
3.987 -2.405 4.024 -11.23 3.987 0.0465 3.948 -2.933 

0.1097 0.7198 0.1194 0.6070 0.0670 0.8392 0.1079 0.6833 

9 10 37 14 
3.995 0.0816 4.008 - 0.2577 3.978 -1.317 3.798 -0.6927 

0.0306 0.8756 0.1324 0.8620 0.0942 0.7586 0.1796 0.8279 

15 30 31 29 
4.010 -0.0025 4.008 -1.104 3.952 -2.014 3.773 -1.810 

0.0653 0.8026 0.1086 0.7440 0.1202 0.5731 0.2782 0.7485 

7 2 7 3 
4.018 0.0057 4.041 - 0.0007 4.009 0.1402 3.826 0.0026 

0.1301 0.8575 0.0672 1.000 0.0518 0.8661 0.2496 0.8277 
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Appendix 2a. Parameters in the Additive Model. Provincial Towns. 

Age 
group 

Social group 

1 

Higher sal. 
empi. and 

pubi. 
servants 

2 3 
Lower sal. Lower sal. 
empi. and empi. and 

pubi. pubi. 
servants, servants, 

males females 

4 

Skilled 
workers, 
building 
trades 

5 

Skilled 
workers, 

other 

6 

Unskilled 
workers, 
Fed. of 

Unsk. Lab. 

7 

Unskilled 
workers, 

other 

Age 
group 

component 
Ak 

-24 years... -8,771 -2,682 -948 758 -1,146 -229 » -908 
25 -34 years... -4,786 -1,236 -344 -912 -776 -1,517 » 1,135 

35-44 years... -935 673 1,358 664 573 -137 » -24 
45 -59 years... 651 1,172 1,422 2,300 51 119 » -822 
60 years 

and over.... » » » » » » » » 

Social group 
component Si 11,404 3,023 -422 3,004 3,897 2,654 » 7,501 

Note: Model S ;Jkt = M + Ri + Si + Ag + (SA)Jk + etjgt. Interactions of the second order and interactions between geographical 
area and social groups and between geographical area and age are considered non -significant. 
For the Capital the factor Ri = 1062 is to be added. 

Appendix 2b. Parameters in the Multiplicative Model Multiplied by 104. Provincial Towns. 

Age 
group 

Social group 

1 

Higher sal. 
empi. and 

pubi. 
servants 

2 3 
Lower sal. Lower sal. 
empi. and empi. and 

pubi. pubi. 
servants, servants, 

males females 

4 

Skilled 
workers, 
building 
trades 

5 

Skilled 
workers, 

other 

6 

Unskilled 
workers, 
Fed. of 

Unsk. Lab. 

7 

Unskilled 
workers, 

other 

Age 
group 

component 
Ak 

-24 years... -3,252 -1,593 -979 523 -657 -164 » -268 
25 -34 years... -1,752 -679 -269 -447 -590 -1,014 » 814 

35-44 years... -535 74 529 101 -23 -430 » 306 

45 -59 years... 259 553 717 1.165 107 -20 » -318 
60 years 

and over.... » » » » » » » » 

Social group 
component Si 4,289 1,770 32 1,599 2,112 1,789 » 38,295 

Note: Model SO kt = M. Ri S1 Ag (SA)Jk etlkt Interactions of the second order and interactions between geographical area 
and social groups and between geographical area and age are considered non -significant. 
For the Capital the factor Ri = 438 (10') is to be added. 
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Appendix 3,1. Aggregated Actual Distribution. 
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Appendix 3,2. Residual Distribution. Additive Model. 
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Appendix 3,3. Residual Distribution. Multiplicative Model. 
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