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1. Introduction 
This paper analyzes the selection into entrepreneurship by combining Lazear’s (2004, 2005) 
model for occupational choice with an explicit assumption about the distribution of the skill 
profiles in a population. Lazear assumes that individuals have two basic skills and that their 
choice between entrepreneurship and wage employment is determined by the strengths of the 
skills. Individuals that choose wage employment will be paid according to the strength of 
their strongest skill, and the payment for those that choose entrepreneurship will equal the 
strength of the weakest skill times a parameter greater than one reflecting the market value of 
entrepreneurial talent. Provided the individuals prefer a higher to a lower payment, those 
having balanced skill profiles, the jacks-of all-trades, are likely to become entrepreneurs, 
since an entrepreneur has to know a little of everything. Individuals characterized by one 
strong skill are likely to choose wage employment, since employers demand specialists.  

Several empirical studies support the proposition that entrepreneurs have a more balanced set 
of skills than wage employed (see, for example, Cho and Orazem, 2014), but others claim that 
entrepreneurship is not merely a question of income maximization. Benz (2009) states that 
“…entrepreneurship cannot possibly be understood as a quest for profit alone” (page 24) and 
provides an overview of studies showing that non-pecuniary benefits, such as being one’s 
own boss, play important roles for entrepreneurship. The common observation that 
entrepreneurs on average earn less than wage employed is often used as a supporting 
argument for including benefits of that kind. According to Hartog et al. (2010), non-pecuniary 
benefits seem to be necessary to solve “the returns-to-entrepreneurship puzzle”. 

Åstebro and Thompson (2011) add to the criticism. They assume uniformly distributed skills 
in Lazear’s model and show that this will lead to higher expected income for entrepreneurs 
than for wage employed. Since empirical observations point in the opposite direction, they 
conclude that Lazear’s model in its original form cannot be valid.  This conclusion turns out 
to be premature since the theoretical result concerning the expected incomes does not hold for 
Lazear’s model in general but is rather a consequence of their specific assumption that the 
skill profiles are uniformly distributed.   

The basic aim of this paper is to show that lower expected income for entrepreneurs versus 
wage-employed is fully compatible with Lazear’s assumption that the selection into 
entrepreneurship is based upon income maximization – there is no returns-to-entrepreneurship 
puzzle. We will prove this by deriving the theoretical implications that follow from the 
assumption that the skill profiles in a population are Fréchet distributed. One reason for 
applying the Fréchet distribution, in addition to its mathematical tractability, is its 
resemblance to commonly observed income distributions. It is unimodal and its median is 
smaller than its mean (whenever the mean exists). Given this assumption, we show that the 
expected income for entrepreneurs is always lower than that for wage employed. In addition, 
we derive the resulting income distributions for wage employed (which will also be Fréchet 
distributed) and for entrepreneurs (which will be a certain mixture of two Fréchet 
distributions). 

Another aim is to shed some empirical light on the theoretical results by means of Swedish 
individual level employment data. We compute the parameters of the underlying Fréchet skill 
distributions and the resulting income distributions for self-employed and wage employed 
among four groups that differ considerably in terms of self-employment rates and incomes: 
masters of science in chemistry and biochemistry, masters of science in electrical engineering, 
architects, and non-performing artists.  
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The observed income ratios in our data support the conclusion that the expected income for 
entrepreneurs is lower than that for wage employed as long as entrepreneurs are defined as all 
self-employed but not always if defined as the subset of self-employed that hires at least one 
person. The Fréchet assumption is also reasonably well supported by the similarity between 
the observed and the theoretically derived income distributions.   

The paper is organized as follows. Section 2 provides a short description of the Lazear model, 
and Section 3 reviews the related literature. Section 4 introduces the Fréchet distribution, 
provides the theoretical implications mentioned and shows how the parameters of the Fréchet 
distribution can be computed from the empirical data. Section 5 presents our data and 
parameter computations and provides a comparison between observed and theoretically 
derived income distributions. Concluding remarks follow in Section 6. Some mathematical 
proofs are in Appendix A and additional data and results in Appendix B. 

2. Summary of Lazear’s model  
Lazear (2005) assumes that every individual in a population has two basic skills 1 and 2 of 
strength 1X  and 2X , and that the choice to become an entrepreneur or wage employee is 
based upon the resulting income. As wage employed, the wage will correspond to the strength 
of the strongest skill, that is, 1 2max( , )WY X X= , since employers are assumed to prefer 
specialists and can hire specialists of different kinds. Working as an entrepreneur, on the other 
hand, the individual would have to use both skills and receive payments reflecting the 
strength of his weakest skill, that is, 1 2min( , )EY X Xλ=  , where 1λ >   is the market value of 
entrepreneurial talent. Any individual would therefore choose entrepreneurship if 

1 2min( , )X Xλ  is larger than 1 2max( , )X X  and wage employment if the opposite holds. 
 
Figure 1, adapted from Lazear (2005), can be used to further explain the logic of the model. 
Individuals having skills of equal strength will be found along the figure’s diagonal, those 
with stronger 2X  than 1X  skills above the diagonal and vice versa. Those located above the  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Figure 1. Selection into entrepreneurship or wage employment by individuals endowed with 
different skill strength vectors (X1, X2). Adapted from Lazear (2005) 

X1 

X2 

X2= λX1 

X2=X1/ λ 

Wage employee with income X1 

Wage employee  
with income X2 

Entrepreneur with  
income λX1 

Entrepreneur with  
income λX2 

X1 = X2 



 4 

 
line 2 1X Xλ=  or below the line 2 1 /X X λ=  are strong enough in skill  and , 
respectively, to prefer wage employment and earn the corresponding income. The individuals 
that have more balanced skills, the jacks-of-all-trades, will choose entrepreneurship and 
receive incomes equal to  or , respectively.  

Extending the model, Lazear (2005) shows that the probability of becoming an entrepreneur 
will increase with increased correlation between the two skills. Considering that individuals 
might augment their basic talents by human capital investments, he also shows that 
entrepreneurs are the only individuals who will invest in more than one skill. It follows that 
the model can be tested empirically by comparing if entrepreneurs have a more balanced 
investment profile than wage employed. 

3. Literature review 
Lazear’s model has been empirically investigated in a large number of studies. Most of them 
test the hypothesis that entrepreneurs are more likely to invest in a broader range of skills than 
those aiming to become specialists. Lazear himself (2004) finds that the more general as 
opposed to specialized the curriculum is for graduates from Stanford Graduate School of 
Business, the more likely they are to be or have been entrepreneurs. In Lazear (2005), the job 
histories of the graduates are used to construct variables reflecting the variety of their 
experiences. The analysis supports the hypothesis that the likelihood of being an entrepreneur 
is stronger, the larger the number of roles, measured as the number of occupational titles, a 
graduate has experienced.  

Wagner (2003) tests the jacks-of-all-trades (JAT) model by individual survey data from a 
sample of the working population in Germany by using the variety of training after entering 
the labor market and the number of occupational changes as key explanatory variables. Both 
variables are found to have a positive impact on the sorting into entrepreneurship. In Wagner 
(2006), the model is tested against data from the same sample but confined to a comparison of 
nascent entrepreneurs and those deciding to stay as wage employees.  The results show that 
the probability of becoming an entrepreneur is positively and significantly influenced by the 
variety of experiences regarding both number of different fields of employment and number 
of professional degrees completed after school. 
 
Silva (2007) suggests that the empirical support for the JAT model found in cross-sectional 
tests, like those of Lazear and Wagner, for instance, might be caused by individual 
unobservable characteristics. In line with this criticism, his Italian study is based upon 
longitudinal data. Using fixed effect panel techniques and the same type of key explanatory 
variables as Lazear (2005), he concludes that wider innate skills may foster entrepreneurship 
but that wideness gained from experience of different types of working activities does not 
have a significant impact.  

Åstebro and Thompson (2011) provide a different approach to test Lazear’s model. They 
suggest that variety may in itself provide utility, implying that an individual with a taste for 
variety might decide to become an entrepreneur for that reason as well as for income reasons. 
They support this suggestion by first looking closer at the income implication of Lazear’s 
model and then developing a variant of the model that allows for choices based on the taste 
for variety. As already mentioned, by assuming that the skills are uniformly distributed they 
show that the expected income is higher for entrepreneurs than for specialists. Assuming that 
the finding is an inherent implication of Lazear’s model rather than related to the uniform 
skill distribution assumption, the authors conclude that income maximization cannot be the 

2X 1X

1Xλ 2Xλ
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main driver of occupational choice.1 This might be true, but as we will demonstrate in the 
next section, Lazear’s model is fully compatible with lower expected income for 
entrepreneurs than for wage employed. Regardless of this, their empirical testing provides 
some support for the alternative model and indicates that a taste for job-related variety will 
both increase the probability of becoming an entrepreneur and lower the entrepreneurial 
income.  

Åsterbro and Chen (2014) provide a summary of other theories trying to explain why 
“…individuals become entrepreneurs despite the fact that entrepreneurs apparently earn less 
than employees do?” (page 89). Referring to empirical regularities characterizing the form of 
the income distribution for entrepreneurs, they suggest that it should be worthwhile to develop 
two of the theories. The first one assumes that individuals do not know what income to expect 
if they become entrepreneurs and make their occupational choices more or less randomly, and 
that only those who perform best remain entrepreneurs. The second theory assumes that the 
incomes of wage employed do not properly match their abilities and that the most and the 
least able therefore will become entrepreneurs. Using data from the U.S. Panel Study of 
Income Dynamics, they also investigate if income underreporting might explain the observed 
low relative earnings from entrepreneurship. They conclude that it might, but also that the 
choice of correction method matters greatly.   

Using Lazear’s model as an important building block, Cho and Orazem (2014) develop a 
model where an individual allocates his time between non-profit entrepreneurship, for profit 
entrepreneurship and employment. The time allocated to the non-profit firm will result in non-
pecuniary benefits. Data from a survey among bachelor’s degree alumni from Iowa State 
University provides strong support for the model. Both non-profit and for-profit entrepreneurs 
have more balanced skill sets than wage employed.  

Lechman and Schnabel (2014) observe that no earlier empirical study investigates whether 
entrepreneurs perform many tasks as assumed by the Lazear model. Using cross-section data 
from a German survey, they test a large number of hypotheses related to the differences 
between self-employed and wage employed regarding the number of tasks occurring at work 
and the requirements needed to perform them. In line with the model, the result shows that 
self-employed perform more tasks and need more skills than wage employees. By making a 
division between “basic skills” and “expert skills” they also show that self-employed need 
more expert skills than wage employed and conclude that this observation contradicts the 
assumptions the model is based upon. However, the Lazear model includes no assumption 
about the number of “expert skills” needed to perform the work tasks. Whether self-employed 
on average have more or fewer “expert skills” than wage employed depends upon the 
distribution of skill profiles in the population and not upon model assumptions.  

Using measures of cognitive and non-cognitive abilities, Hartog et al. (2010) compare the 
contribution of different abilities to the income of entrepreneurs and wage employees. The 
data, from the U.S. National Survey of Youth 1979-2000, provides repeated measures of 
verbal, mathematical, technical, clerical and social abilities for more than 6,000 individuals 
aged between 14 and 22 years in 1979. Based upon extensive estimations, they show that 
general ability, defined as a composite index of specific abilities, as well as mathematical, 
technical and social abilities increase the income more for entrepreneurs than for employees 

                                                 
1 Another empirically questionable consequence of the uniform distribution assumption is that the 
income density of wage employed increases linearly with the income up to the maximum income 
rather than being unimodal. This follows because the density is proportional to the length of the 
horizontal line between the vertical axis and the line 2 1X Xλ=  (see Figure 1).  
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and that verbal and clerical abilities have the opposite impact. More important in this context 
is their finding that more evenly balanced abilities generate higher income for entrepreneurs 
only. However, this support for Lazear’s model is contradicted by the results when they relate 
abilities to the occupational choice instead of earnings. The authors associate this discrepancy 
with the common observation that entrepreneurs on average have lower income than wage 
employed, the returns-to-entrepreneurship puzzle, and conclude that income maximization 
presumably plays a minor role in the entrepreneurial choice. 

4. Theoretical model 
Reviewing occupational choice models, Parker (2009, p. 45) states: “The most influential 
model with multiple abilities is Lazear’s”. Against that background, it seems strange that none 
of the studies testing the model discusses the possibility that different probability distributions 
of skill profiles in a population might result in different outcomes regarding expected income 
and occupational choice.  

When choosing a distribution to test in Lazear’s model, the Fréchet distribution seems 
particularly promising. One reason is its mathematical tractability, which means, for instance, 
that the maximum of Fréchet distributed random variables (with the same shape parameter) 
will also be Fréchet distributed. This also holds under conditions when the two skill strengths 
are positively correlated (See footnote 3 for details). The form of the Fréchet distribution is 
also such that it may represent typical income distributions in a population. Moreover, with 
this specification, the parameters of the Lazear model can easily be computed from commonly 
available aggregate labor market data.  

4.1 General properties of the Fréchet distribution 
For the convenience of the reader, we state some well-known facts about the Fréchet 
distribution. A continuous random variable 0X >  is Fréchet distributed with shape 
(variability) parameter 0β >  and scale (location) parameter 0v >  if its cumulative 
distribution function (c.d.f.) is  
 ( / )( ) , 0v xF x e x

β−= > . 

We then say that X is Fre( ,vβ ). Its median is 1// (ln 2)v β , its expected value is (1 1/ )v β⋅Γ − , 
provided that 1,β > and its variance is 2 2( (1 2 / ) ( (1 1/ )) )v β β⋅ Γ − − Γ − , provided that 2β > .2 
It may be noted that these variables are all decreasing functions of β . Moreover, for 0µ > , if
X is Fre( ,vβ )  then Xµ  is Fre( , vβ µ ). 

The following properties are particularly useful for our analysis. 

Let 1 2( , )X X=X  be a random vector of statistically independent components 1X  and 2X  that 
are Fréchet distributed, 1Fre( , )vβ  and 2Fre( , )vβ , respectively. Then3 

                                                 
2 The gamma function is defined by 1

0

( ) x tx t e dt
∞

− −Γ = ∫  for 0x > .  
3 For proofs see, for example, Corollary 3 in Mattsson et al. (2014). By applying their general results, 
our present results can straightforwardly be extended to allow for positive statistical dependence 
between the random components by letting the joint c.d.f. of 1 2( , )X X=X  be 

1/
1 1 2 2[( / ) ( / ) ]

1 2( , ) v x v xF x x e
βρ βρ ρ− += , with 1ρ ≥ . Obviously, for 1ρ =  the random components 1X  and 2X  
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                                              1
1 1 2

1 2

Pr[ ] ,vp X X
v v

β

β β= > =
+

                                         (1) 

and 

 1 2 1 1 1 2 2 2 2 1
ˆ ˆ ˆ ˆmax( , ), ( ) and ( ) are all Fre( , ),X X X X X X X X X X X vβ= = > = >     

with 
1/

1 2ˆ ( ) .v v vβ β β= +  

4.2 Lazear’s model with Fréchet distributed skill strengths 
We now return to Lazear’s model (see Figure 1) and assume that a randomly selected 
individual in a population has a skill strength vector that can be represented by a random 
vector 1 2( , )X X=X  with components 1X  and 2X  that are independent and identically 
Fréchet distributed Fre( , )vβ  with 1β >  (to assure that the expected value exists) and 0v > . 
The probability that the selected individual prefers to become an entrepreneur or wage 
employed and the income distributions conditional on whether becoming entrepreneur or 
wage employed are then:  

Lemma 1. Consider Lazear’s model with 1λ >  and where a randomly selected individual in a 
population has a skill strength vector 1 2( , )X X=X  as specified above.  

The probability of  becoming an entrepreneur is then  

1 ,
1Ep

β

β

λ
λ

−
=

+
                                                       

and the probability of  becoming wage employed is 

 21
1W Ep p βλ

= − =
+

. 

Moreover, the c.d.f. of the achieved income conditional on becoming wage employed WY  is  

 (1 ) ( / )( ) , 0,
W

v x
YF x e x

β βλ− + ⋅= >   

with expected value  

 1/E[ ] (1 ) (1 1/ )WY vβ βλ β= + ⋅ ⋅Γ − ,  

and median  
 1/ 1/(1 ) / (ln 2)Wm vβ β βλ= + ⋅ . 

The c.d.f. of the achieved income conditional on becoming an entrepreneur EY  is  

 
(1 ) ( / ) 2 ( / )2 (1 )( ) , 0,

1E

v x v x

Y
e eF x x

β β β ββ λ β λ

β

λ λ
λ

− + ⋅ − ⋅⋅ − + ⋅
= >

−
  

                                                                                                                                                         
are statistically independent, while 1ρ >  represents increasing positive statistical dependence as 
ρ →∞ .  
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with expected value 
1/ 1/2 (1 ) 2 (1 )E[ ] (1 1/ )

1EY v
β β β β β

β

λ λ λ λ β
λ

⋅ + − ⋅ +
= ⋅ ⋅Γ −

−
, 

and median Em  equal to the solution to  

( ) 1/ 2
EY EF m = . 

Proof. See Appendix A1. 

It can be noted that in agreement with Lazear’s (2005) derivation for a general distribution of 
the skill strengths, the probability of becoming an entrepreneur Ep  increases with the market 
value of entrepreneurial talentλ : / 0Ep λ∂ ∂ > , with lim 1 as Ep λ= →∞ . The corresponding 
elasticity is 

                                                    , 2

/ 2 0
/ 1E

E
p

E

p
p

β

λ β

λ β λε
λ λ

∂ ∂ ⋅
= = >

−
.                                         (2)                      

It is easily verified that the second-order partial derivative of Ep  with respect to λ  is 
negative: 2 2/ 0Ep λ∂ ∂ < .  

As discussed in the literature review, empirical studies typically indicate that, on average, 
wage employees earn more than entrepreneurs. We are now in the position to state our main 
theoretical results that for the Lasear model with Fréchet distributed skill strength vectors as 
specified above, this is generally true: 

Proposition 1. With the same assumptions as in Lemma 1, the expected income conditional 
on becoming wage employed is greater than the expected income conditional on becoming an 
entrepreneur:  
 E[ ] E[ ]W EY Y> . 

Proof. Let 1 1 2( )Z X X Xλ λ= > , 1 1 2 1( )Y X X X Xλ λ= > >  and 1 1 2( )V X X Xλ= > . By the 
law of total expectation 

 
            1 2 1 2 1 1 2Pr[ ] E[ ] Pr[ ] E[ ] Pr[ ] E[ ]X X Z X X X Y X X Vλ λ> ⋅ = > > ⋅ + > ⋅ .                 (3) 

Note that since 1X  and 2X  are independent and identically distributed, all relationships are 
symmetric with respect to the two skill strength components. By the general properties of 
Fréchet distributions 1 1 2 2 2 1E[ ] E[ ] E[ ] E[ ]WZ X X X X X X Yλ λ λ= > = > =  and by definition
E[ ] E[ ]EY Y= . Again by the general properties of Fréchet distributions 

1/
1 1 2E[ ] E[ ] ( ) (1 1/ )V X X X vβ β βλ λ λ λ λ β= > = + ⋅ ⋅Γ − and 1/E[ ] (1 ) (1 1/ )Z vβ βλ β= + ⋅ ⋅Γ −  

and since 1 and 1λ β> > , E[ ] E[ ]V Z> . Hence by eq. (3) [ ] [ ]E[ ] E <E =E[ ]E WY Y Z Y= . 

 
4.3 Parameter determination  

To determine the market value of entrepreneurial talent λ , first note that by Lemma 1,
1
1

E

E

p
p

βλ +
=

−
, where Ep , the probability of becoming an entrepreneur is typically directly 



 9 

observable from labor market data as the fraction of entrepreneurs, and β  is the exogenous 
shape parameter of the skill strength distribution. Next, to determine β , let E[ ] / E[ ]E Wq Y Y=  

and 1  
1

E

E

p
p

βϕ λ +
= =

−
. By Lemma 1 we may then formulate an equation in β : 

1/ 1/ 1 1/2 2 (1 )
1

q
β β βϕ ϕ ϕ
ϕ

−− ⋅ +
=

−
. 

Inserting q , which is also typically directly observable from labor market data as the ratio 
between average income of entrepreneurs and wage employed, this equation may be solved:  

 

 ln(2 ) ln( 1)
ln(2 ( 1)) ln( 1)q

ϕ ϕβ
ϕ ϕ ϕ

− +
=

− ⋅ − − +
, 

and it follows that  

 
1/

1/ 1
1

E

E

p
p

β
βλ ϕ

 +
= =  − 

  

and  

 1/

E[ ]
(1 ) (1 1/ )

WYv β βλ β
=

+ ⋅Γ −
.  

5. Empirical data and results  

Our database – provided by Statistics Sweden – comprises linked individual time series data 
on all Swedish self-employed or wage employed individuals from 2004 to 2008. Anyone 
working at least one hour per week in November each year, 4.4 million individuals in 2008, is 
counted as employed the same year, implying that both full-time and part-time employees are 
included. The information can be used to compare occupational status and income between 
individuals having, for example, different types of university education.4  

We will compare all working individuals that have a university degree as “Master of Science 
in Chemistry or Biochemistry”, “Master of Science in Electrical Engineering”, “architect”, 
and college-educated “non-performing artist”. The number of individuals in each group has 
increased slightly during the period considered and the numbers are in 2008: 8,200 chemists 
and biochemists, 13,100 electrical engineers, 4,900 architects and 7,400 non-performing artist 
(Appendix B, Table B1, gives further information).  

One reason for choosing these groups is that type and length of education are key factors 
related to the choice between self-employment and wage employment according to Berglann 
et al. (2011), for example. Another reason is the conjecture that their skill profiles differ 
considerably regarding scientific and artistic skills. The reason behind the choice of 
engineering degrees is simply to capture the variation in self-employment rates among 
Masters of Science in Engineering – electrical engineers have the highest and chemists and 
biochemists the lowest self-employment rates. Heterogeneity is also the reason for including 

                                                 
4 Much more information is available. In Hårsman et al. (2017) we analyse the data for Masters in 
Electrical Engineering classified by location, gender, age and experience of self-employment.  
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non-performing artists, defined as visual artists, designers, media producers and craftspeople, 
rather than all artists.  

Each individual is categorized as either wage employed or self-employed. Co-owners of a 
business are included in the self-employment category. Individuals that combine wage 
employment and self-employment or co-owning are classified as wage employees if their 
income from wage employment is larger than the income from self-employment or co-owning 
of a firm and vice versa.5  Since combinations are rather common (around 10 percent among 
engineers, 20 percent among architects and 25 percent among non-performing artists) it 
should be noted that even a small income change might result in a reclassification of an 
individual from, say, self-employed to wage employed.6 

We will make a distinction between all self-employed and the subset of self-employed that 
hire at least one person, the latter to be denoted 1+. Furthermore, we will consider both 
individuals that are wage employed or self-employed 2004-2008 and those that enter the labor 
market 2005-2008 and become either self-employed or wage employed. The individuals 
entering during a specific year are defined as those included in the database the same year but 
not the year before. It follows that we do not know if an enterer a certain year is a newcomer 
who has recently finalized his university studies or someone who has shorter or longer labor 
market experience but did not work at least one hour per week in November the preceding 
year. 

The income information available corresponds to before-tax wage per year for wage 
employed and before-tax net business income per year for self-employed.7 The income for 
those combining wage employment and self-employment includes both types of income. 
Since the net business income can be negative, it follows that the income might be negative 
for some of the wage employed that combine wage employment and self-employment. This 
will happen for combiners whose wage income is smaller than the loss they make as self-
employed. 

Table 1 shows the average self-employment rates and average income ratios between self-
employed and wage employed. Panel A concerns all individuals and panel B those entering 
the labor market (Appendix B, Table B1, provides information about the number of 
observations and the average and median income for each year). According to Panel A, the 
self-employment rates are considerably higher for architects and non-performing artists than 
for both types of engineers; it varies between 4.6 percent for chemists and biochemists and 
28.4 percent for non-performing artists. The percentages of self-employed hiring at least one 
individual are about half as high for all groups but non-performing artists.  

Turning to the enterers, panel B shows a similar pattern of self-employment rates. The 
percentage becoming self-employed varies between 4.3 percent among chemists and 
biochemists, and 27.1 percent among non-performing artists. Assuming that those who hire at 
least one individual are so-called start-up businesses, the corresponding percentages imply 
that architects and non-performing artist together give rise to around 35 new firms per year as 
compared to 20-25 for the two engineering groups (see Appendix B, Table B1). 

 

 

                                                 
5 The classification of “combiners” corresponds to the one used by e.g. Hamilton (2000). 
6 The percentage numbers are from Daghbashyan and Hårsman (2013). 
7 Statistics Sweden multiplies the reported business income by 1.6 in order to adjust for an observed 
tendency by business owners to underestimate their business income.  
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Table 1. Percentage self-employed and wage employed, and average income of self-
employed as percentage of average income of wage employed by education. Upper half of 
each panel includes all self-employed and lower half only the subset of self-employed hiring 
at least one person (1+)  

Occupational 
status and 
income ratio  

Chemists and 
biochemists 

Electrical 
engineers 

Architects Non-performing 
artists 

 Average Rangea Average Rangea Average Rangea Average Rangea 

Panel A: All employed 2004-2008 
Self-employed: 
all 

4.6 4-5 8.6 8-9 26.8 26-28 28.4 26-30 

Wage employed 95.4 95-95 91.4 91-92 73.2 72-74 71.6 70-74 

Income ratio  66.9 61-72 66.5 64-68 79.7 77-82 56.8 53-62 

Self-employed: 
1+ 

2.0 2-2 4.0 4-4 14.3 14-15 5.1 5-5 

Wage employed 98.0 98-98 96.0 96-96 85.7 85-86 94.9 95-95 

Income ratio  91.6 84-100 79.9 78-82 106.0b 102-110 111.3b 107-120 

Panel B: All enterers 2005-2008 
Self-employed: 
all 

4.3 3-6 9.5 2-4 26.5 25-28 27.1 24-34 

Wage employed 95.7 94-97 90.5 96-98 73.5 72-76 72.9 66-77 

Income ratio 49.8 31-64 53.6 46-65 56.9 35-74 43.5 36-53 

Self-employed: 
1+ 

1.1 0-1 2.7 2-4 6.3 6-7 3.2 2-4 

Wage employed 98.9 99-100 97.3 96-98 93.7 93-94 96.8 96-98 

Income ratio  84.3c 22-246 76.1 56-120 97.5 89-104 70.8 59-105 
a Rounded minimum vs. maximum value 2004-2008 and 2005-2008 for Panel A and B, respectively 
b Since the income ratio exceeds 100%, the subgroup has to excluded from further analysis 
c Based on 2006 and 2007 only as explained in Appendix B, Table B1 
 

If creativity plays a positive role in entrepreneurship, it is tempting to assume that the higher 
self-employment rates among architects and non-performing artists vis-à-vis engineers are 
related to creativity differences. We certainly do not know if engineers are less creative, but 
research in cognitive psychology suggests that the mental processes that historically and in 
experiments have been shown to promote creativity are very often applied in artistically 
oriented education; see e.g. Ward (2004) and Hårsman (2012). A more prosaic explanation 
might be that it is easier to find a job, or at least a job matching the education, for those 
having an engineering-oriented education.8 

Panel A and Panel B also show that most groups of self-employed have a lower average 
income than the corresponding groups of wage employed. There are only two exceptions: 
self-employed architects and non-performing artists that hire at least one individual have 
higher average incomes than those that are wage employed. Disregarding the exceptions, this 
                                                 
8 As shown in Table B1, the average incomes are much higher for both kinds of engineers than for 
architects and, especially, for non-performing artists. 
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is in line with earlier findings by Hamilton (2000), for example, and supports our theoretical 
conclusion, Proposition 1, that entrepreneurs should expect lower income than wage 
employees if the skill profiles are Fréchet distributed. That said, the observed ratios might of 
course provide similar or perhaps even stronger support for alternative distributions.9 There 
are also other caveats; it is, for example, well known that individual characteristics such as 
age, gender and work history play important roles for the income and occupational choice. 
Thus, the observed income ratios may reflect heterogeneity related to characteristics of that 
kind. Another weakness is that our income measure is crude and that it provides pre-tax 
income rather than income after tax. Since the Swedish tax system is progressive, this implies 
that the observed income ratios exaggerate the difference in purchasing power between self-
employed and wage employed.  

We think that the support for the Fréchet distribution is interesting enough to warrant a closer 
look at the computed values of its shape and scale parameters β  and v , and the market value 
of entrepreneurial talent λ . The equations used for the computations are given in Subsections 
4.2 and 4.3. They do not per se reveal anything about causality, but according to Lazear´s 
model the λ  parameter is determined by market equilibrium and adapts to ensure that the 
supply of entrepreneurs satisfies the demand. The relationship between λ and the probability 
of self-employment Ep  for a given β  (see Lemma 1) 

 1
1Ep

β

β

λ
λ

−
=

+
  

can therefore be seen as equivalent to the entrepreneurial supply curve for a given number of 
individuals.  

Figure 2 shows the supply curves for three different values of β  and also that the supply 
curve shifts to the right with increasing value of β . The shift can be explained by noting (See 
Subsection 4.1) that the variance of the Fréchet distribution is a decreasing function of β . 

 
Figure 2. Supply curve for self-employment. The β -values are chosen in accordance with 
Table 2, Panel A: all wage employed and all self-employed.  

                                                 
9 The Weibull distribution defined by the c.d.f. ( / )( ) 1 ,x vF x e

β−= − 0x > , with shape parameter 0β >  
and scale parameter 0v >  seems to be a promising alternative distribution. 

1

1,05
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1,2

1,25

1,3
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λ
 

𝑃𝑃E 
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β=4.5 
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Intuitively, it seems reasonable that the population fraction choosing entrepreneurship, when 
facing a given value of λ , will be lower the higher the variation in the skill strengths 1X  and 

2X  are, since they will be paid according to λ  times their minimum skill strength, whereas 
those preferring wage employment, will be paid according to their maximum skill strength. 
Another explanation for the shift of the curves is that λ  needs to be higher, when β  is 
smaller, to result in the same fraction of entrepreneurs Ep .  

Table 2 presents the market value of entrepreneurial talent λ , and the shape parameter β , 
together with the elasticity of the probability of becoming self-employed with respect to λ, 
denoted ,Ep λε  for the different educational groups. Panel A shows that the market value of 
entrepreneurial talent λ  varies from 1.003 for chemists and biochemists when only the subset 
of self-employed hiring at least one person is included to 1.31 for non-performing artists 
when all self-employed are included.10 No values can be computed for the subset of self-
employed architects and non-performing artists that hire at least one person  

Table 2. Computed market values of entrepreneurial talent λ, shape parameter β  and ,Ep λε , 
the elasticity of the probability of a self-employment with respect to λ by education  

 Parameter Chemists and 
biochemists 

Electrical 
engineers 

Architects Non-
performing 

artists 

Panel A: All employed 2004-2008 

All wage employed 
and all self-
employed 

λ 1.032 1.063 1.130 1.310 

β 3.0 2.2 4.5 2.2 

 32 16 8 4 

All wage employed 
and self-employed 
hiring at least one 
person (1+) 

λ 1.003 1.017 -a -a 

β 11.8 4.9 -a -a 

 

334 59 -a -a 

Panel B: All enterers 2005-2008 

All wage employed 
and all self-
employed 

λ 1.045 1.094 1.284 1.392 

β 2.0 2.1 2.2 1.7 

 

23 11 4 3 

All wage employed 
and self-employed 
hiring at least one 
person (1+) 

λ 1.003 1.013 1.003 1.019 

β 6.3 4.2 38.3 3.4 

 334 77 333 53 
a Since the income ratio exceeds 100%, the subgroup has to be excluded from analysis 

                                                 
10 As shown by Table B2 in Appendix B, the computed market values of entrepreneurial talent are 
rather stable over time. 

,Ep λε

,Ep λε

,Ep λε

,Ep λε
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since they earn more than the wage employed. The variation is similar for the enterers, Panel 
B. 

Some further insight is provided by the computed elasticity of the choice probability with 
respect to the market value of entrepreneurial talent ,EP λε . Among all self-employed, the 
elasticity ranges from 4 for non-performing artists to 32 for chemists and biochemists. As 
expected (See eq. (2)), the elasticity varies inversely with the market value of entrepreneurial 
talent. The very high elasticities, for example, 334 for chemists and biochemists who are self-
employed and hire at least one person, can be fully “explained” by the related value of market 
premium and the shape parameter 𝛽𝛽. However, they should also be seen as warnings, 
signaling that the calculated parameter values might be rather sensitive with respect to the 
input data and as indicators of the need to complement our calculations with various 
robustness tests.  

The two exceptions regarding the income ratio underline the importance of using other 
indicators to gain support for or falsify the assumption of Fréchet distributed skill profiles. As 
shown by Proposition 1, the income distribution for both wage employed and entrepreneurs 
can be derived if the strengths of their skills are assumed to be Fréchet distributed. Therefore, 
further insights can be gained by comparing the theoretically derived income distributions 
with the ones observed. Using the parameter expressions given in Subsection 4.3, Figure 3 
compares the computed densities and the observed income frequency distributions for 
electrical engineers that are wage employed or any kind of self-employed. 

As indicated in Figure 3a, the observed frequencies and the computed density for wage 
employed are quite similar in shape. The most obvious difference between them is the shift to 
the left of the Fréchet density. For all self-employed (Figure 3b), the difference among those 
with low incomes looks more striking and the overall fit with observed frequencies seems to 
be less good.11 

A glance at the two observed sets of frequencies shows that the averages that have been used 
to compute the Fréchet densities fail to capture the thickness of the tails of the distributions. 
The deficiency indicates that it might be better to use medians instead of averages in the 
computations. By solving the expressions for the medians numerically, as specified in 
Appendix A2, the resulting parameters have been computed. However, it turns out that the 
resulting income densities do not differ much from those based on averages. This is illustrated 
for architects in Figure B1 in Appendix B. We have also made the corresponding 
computations when relaxing the assumption that the skill strengths 1X  and 2X are 
independently distributed (See Appendix A3 for details). The parameter ρ  that determines 
the degree of positive dependency between the skill strengths has, by definition, to be greater 
than or equal to 1. It turns out that this is the case only when considering architects choosing 
between any kind of self-employment and wage employment. The computed income densities 
for architects when allowing for dependency are also displayed in Figure B1. The differences 
compared to the densities based on average or mean wages are small, however.  

6. Concluding remarks 
Lazear’s model of selection into entrepreneurship is driven by income-maximizing 
individuals having different skills. The theoretical part of the paper shows that the 
maximization will lead to lower expected earnings for entrepreneurs than for wage employed 
if the skill profiles in a  
                                                 
11 The same conclusions hold when corresponding comparisons are made for the other three 
educational categories.   



 15 

a: All wage employed 

 

b: All self-employed 

 

Figure 3. Observed frequencies and computed income densities in thousand SEK for 
electrical engineers who in 2008 are wage employed (case a) or self-employed (case b). The 
bars represent the observed frequencies (right-hand scale) and the curves the computed 
densities based on average incomes (left-hand scale) 

 

population are Fréchet distributed. The resulting relationship between the choice probabilities 
and the market value of entrepreneurial talent is also derived and it is shown how the 
parameters of the Fréchet distribution and the return to entrepreneurship can be calibrated by 
using commonly available data on occupational choice. Additionally, analytical expressions 
are derived for the income distribution for both entrepreneurs and wage employed. 

Data from the Swedish employment register is used to assess the realism of applying the 
Fréchet distribution. The average income for self-employed is typically lower than for wage 
employed among the four university-educated groups analyzed: Masters of Science in 
Chemistry or Biochemistry, Masters of Science in Electrical Engineering, architects and non-
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performing artists. This holds with few exceptions whether we consider all individuals that 
are wage employed or self-employed 2004-2008 or those entering the labor market 2005-
2008, and whether we include or exclude self-employed, who do not hire anyone. The Fréchet 
assumption also gains some support by a comparison of the observed and the derived income 
distributions for electrical engineers that are wage employed or self-employed.  

The main contribution of the paper is the theoretically based proposition that lower expected 
earnings for entrepreneurs than wage employed is fully compatible with the Lazear model. 
More generally, it underlines the importance of making explicit assumptions about the 
distribution of skill profiles. The income maximization principle ensures that all entrepreneurs 
will earn more than they would do if they for some reason had been forced to make the 
opposite occupational choice. But whether the maximization will result in higher or lower 
expected earnings for entrepreneurs than for wage employed depends upon the assumption 
made about the distribution of skill profiles in the population. It follows that alternative 
assumptions about the distribution of skill profiles may also resolve the so called income 
puzzle of entrepreneurship – the Weibull distribution as another extreme value distribution 
being defined for positive values is an obvious candidate to test.12 And it can, of course, not 
be ruled out that our data might provide similar or even stronger support for yet another 
distribution.    

We think that our specification of Lazear´s model can be extended in several directions. As 
shown by Hårsman et al. (2017), it is, for example, possible to derive theoretical expressions 
for the expected income return to entrepreneurship. Another extension would be to investigate 
the possibility to estimate the market value of entrepreneurial talent as a function of individual 
characteristics like age, gender and their labor market region. Since the income return to 
entrepreneurship and to wage employment should ensure that the supply of entrepreneurs and 
specialists corresponds to the demand, a more ambitious theoretical extension would be to 
develop a labor market model that makes it possible to estimate simultaneously the market 
value of entrepreneurship and the Fréchet parameters.13   
  

                                                 
12 With Weibull distributed skill profiles it is also possible to derive closed-form expressions for the 
income distributions for self-employed and wage employed as well as their expected incomes. 
Preliminary analysis indicates that the expected income of self-employed is less or greater than that of 
wage employed depending on whether the market value of entrepreneurial talent λ  is lower or higher 
than some critical value λ . This critical value decreases as the shape parameter β  of the Weibull 
distribution increases.   
13 Modeling trade, Eaton and Kortum (2002) use an estimation approach of this kind. 
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Appendix A. Proofs and parameter determination 
A1. Proof of Lemma 1  
The probability that a randomly selected individual is wage employed is 

1 2 2 1Pr[ ] Pr[ ].Wp X X X Xλ λ= > + >  Since 2Xλ  and 1Xλ are both Fre( , )vβ λ  and statistically 
independent, it follows from eq. (1) that  

2 2 ,
( ) 1W

vp
v v

β

β β βλ λ
= =

+ +
 

and hence  

                                                       11
1E Wp p

β

β

λ
λ

−
= − =

+
                                               (4) 

Note that since 1X  and 2X  are independent and identically distributed, all relationships are 
symmetric with respect to the two skill strength components. Hence, it is no restriction to let 
the income of a wage employed be identified with the income of a wage employed based on 
skill 1, i.e. 1 1 2( )WY X X Xλ= > , which is ˆFre( , )vβ with 1/ 1/ˆ ( ( ) ) (1 )v v v vβ β β β βλ λ= + = + ⋅  
from which its c.d.f. as well as median and expected value immediately follow from the 
general properties of Fréchet distributions in Subsection 4.1.  

Similarly, it is no restriction to let the income of an entrepreneur be identified with the income 
of an entrepreneur based on skill 1, i.e. 1 1 2 1( ).EY X X X Xλ λ= > > To derive its c.d.f., we use 

the fact that the c.d.f. of a related random variable 1 1 2( )Z X X Xλ λ= >  can be expressed as a 

convex combination of the c.d.f.s of EY  and 1 1 2 1 1 2( ) ( )V X X X X X Xλ λ λ λ= > = > , where 

Z is 1/Fre( , (1 ) )vβ ββ λ+ ⋅ and V  is 1/Fre( , 2 )vββ λ ⋅ , respectively. 

The c.d.f.s for Z , V and EY  can be expressed as 

 1 1 2
1 1 2

1 2

Pr[ ]( ) Pr[ ]
Pr[ ]Z
X x X XF x X x X X

X X
λ λλ λ

λ
≤ ∧ >

= ≤ > =
>

  

 1 1 2
1 1 2

1 2

Pr[ ]( ) Pr[ ]
Pr[ ]V
X x X XF x X x X X

X X
λλ ≤ ∧ >

= ≤ > =
>

  

and 

 1 1 2 1
1 1 2 1

1 2 1

Pr[ ]( ) Pr[ ]
Pr[ ]EY
X x X X XF x X x X X X

X X X
λ λλ λ

λ
≤ ∧ > >

= ≤ > > =
> >

. 

Evidently, it then holds that 

           1 2 1 2 1 1 2Pr[ ] ( ) Pr[ ] ( ) Pr[ ] ( )
EZ Y VX X F x X X X F x X X F xλ λ> ⋅ = > > ⋅ + > ⋅ .            (5)                       

Moreover, it follows from eq. (1) that    

 1 2
( )Pr[ ]

( ) 1
vX X

v v

β β

β β β

λ λλ
λ λ

> = =
+ +

  

and from eq. (4) that 
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 1 2 1
1 1 1Pr[ ]
2 2 1EX X X P

β

β

λλ
λ

−
> > = = ⋅

+
  

and again from eq. (1) that 

 1 2
1Pr[ ]
2

X X> = . 

 Hence 

 

1( ) ( ) 2 ( ) (1 ) ( )1 2( )
1 1 1
2 1

E

Z V
Z V

Y

F x F x F x F xF x

β

β ββ

β β

β

λ
λ λλ

λ λ
λ

⋅ − ⋅ ⋅ − + ⋅+= =
− −⋅
+

  

with (1 ) ( / )( ) v x
ZF x e

β βλ− + ⋅= and 2 ( / )( ) v x
VF x e

β βλ− ⋅= .  

Eq. (5) also implies that 

                         1 2 1 2 1 1 2Pr[ ] E[ ] Pr[ ] E[ ] Pr[ ] E[ ].EX X Z X X X Y X X Vλ λ> ⋅ = > > ⋅ + > ⋅            

From Subsection 4.1 it follows that 

                                         1/E[ ] (1 ) (1 1/ )Z vβ βλ β= + ⋅ ⋅Γ −     

and 
                                              1/E[ ] 2 (1 1/ )V vβ λ β= ⋅ ⋅Γ − .       

Hence 

 

1/
1/

1/ 1/

2(1 )
1 2E[ ] (1 1/ )

1 1
2 1

2 (1 ) 2 (1 ) (1 1/ ).
1

EY v

v

β β
β β

β

β

β

β β β β β

β

λ λ λ
λ β
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λ

λ λ λ λ β
λ

⋅ + − ⋅
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−
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A2. Parameter determination based on median incomes 

Recall that βϕ λ= . Then, as before, 
1
1

E

E

p
p

ϕ +
=

−
, where Ep  is the fraction of entrepreneurs. 

Let the ratio between the median income of entrepreneurs and wage employed be /E Wr m m=

. By Lemma 1, 
1/

(1 )
ln 2Wm v

ββλ +
= ⋅ 
 

. Hence 
ln 2 .
(1 )E

v
m r

β

β ϕ
 

=  ⋅ + 
 Then again by Lemma 1 

 

2ln 2
ln 2/ (1 )1 2 (1 )( )

2 1E

r r

Y E
e eF m

β β
ϕ
ϕϕ ϕ

ϕ

⋅
−

− ⋅ ⋅ +⋅ − + ⋅
= =

−
 , 

from which β  and then also λ  and v  can be determined.  
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A3. Parameter determination allowing for statistical dependence between skill strengths 
As indicated in footnote 3, it is possible to allow for positive statistical dependence between 
skill strengths by letting the joint c.d.f. of the skill strength vector 1 2( , )X X=X  be 

1/
1 2[( / ) ( / ) ]

1 2( , ) v x v xF x x e
βρ βρ ρ− += , with 1ρ ≥ . For 1ρ =  the random components 1X  and 2X  are 

statistically independent, while 1ρ >  represents increasing positive statistical dependence as 
ρ →∞ . There is then one more parameter to determine which requires one additional 
quantity to be observed. One possibility is to use the variance of the incomes of wage 
employed [ ]Var WY . The variance for a Fréchet distribution is only defined for 2β > , which 
is subsequently assumed. The four parameters 1, 2, 0 and 1vλ β ρ> > > ≥  can then be 
determined according to the following equations that are provided without proofs.14  

First β  is determined as the solution to the equation 

[ ] ( )2 2

Var[ ](1 2 / ) 1
E[ ](1 1/ )

W

W

Y
Y

β
β

Γ −
= +

Γ −
 

provided that there exists such a solution 2β > . Recall that 1
1

E

E

p
p

ϕ +
=

−
 and [ ] [ ]E / EE Wq Y Y=

. Then ρ  is determined by the equation 

 
1 ln(2 ) ln( 1)

ln(2 ( 1)) ln( 1)q
ϕ ϕρ

β ϕ ϕ ϕ
− +

= ⋅
− ⋅ − − +

, 

provided that 1ρ ≥ . Finally, λ  and v  are determined by the equations 

1/βρλ ϕ= , 

 1/( )

E[ ] .
(1 ) (1 1/ )

WYv βρ βρλ β
=

+ ⋅Γ −
   

                                                 
14 The proofs are straightforward extensions of the proofs in the independence case along the lines 
indicated in Mattsson et al. (2014). 
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Appendix B. Additional data and results 

Table B1. Number of individuals n, average income E[ ]Y  and median income m by 
education, year and occupational status. Annual income in thousand SEK 

Panel A: All wage employed, self-employed and the subset of self-employed hiring at least 
one person (1+) 

Occupational 

status 

Chemists and 

biochemists 

Electrical engineers Architects Non-performing 

artists 

 n E[ ]Y   m n E[ ]Y  m n E[ ]Y  m n E[ ]Y  m 

2004  

Wage employed 6,645 435 383 11,210 518 479 3,223 330  329 4,336 218 208 

Self-employed: all 312 312  273 1,000 340 309 1,245 257  252 1,887 123  86 

Self-employed: 1+ 135 407  330 454 420 391 564 341  334 235 262 251 

2005  

Wage employed 6,919 449  385 11,325 528 487 3,322 337 337 4,580 227 213 

Self-employed: all 320 323 296 1,066 349  326 1,246 272  273 1,939 133  88 

Self-employed: 1+ 137 447  360 488 431  405 561 367 353 263 248 237 

2006  

 Wage employed 7,284 454 390 11,669 539  496 3,416 355  346 4,888 236  224 

Self-employed: all 354 308  289 1,091 364 344 1,284  285  286 1,935 146  108 

Self-employed: 1+ 142 426  360 470 422 411 584 372  362 260 252 240 

2007  

Wage employed 7,559 472 402 11,909 557 508 3,599 364  356 5,230 238  231 

Self-employed: all 381 301 287 1,122 358 340 1,242 299  288 1,878 130 102 

Self-employed: 1+ 158 414  351 476 443 432 569 403  370 253 259  259 

2008  

Wage employed 7,808 488  415 11,877 576 524 3,657 377  370 5,367 251 249 

Self-employed: all 391 295  291 1,211 368 361 1,287 291  304 2,021 133 108 

Self-employed: 1+ 154 411 358 533 454  438 603 385  377 292 283  283 
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Table B1. Continued. 

Panel B: All enterers becoming wage employed, self-employed and the subset of self-
employed hiring at least one person (1+) 

Occupational 

status 

Chemists and 

biochemists 

Electrical engineers Architects Non-performing artists 

 n E[ ]Y
 

m  n E[ ]Y
  

m n E[ ]Y
 

m n E[ ]Y  m 

2005  

Wage employed 613 234 201 709 248 251 292 182 181 577 134 125 

Self-employed: all 17 150 104 69 162 104 95 104 96 194 55 40 

Self-employed: 1+ 2 –a –a 19 179 150 18 190 221 22 79 56 

2006  

 Wage employed 729 225 220 747 277 267 267 193 193 609 131 114 

Self-employed: all 35 109  56 73 140  100 92 142 82 187 58  44 

Self-employed: 1+ 8 232 214 17 187  140 18 172  166 20 79  77 

2007  

Wage employed 615 238 238 625 305 300 262 218  232 587 155  143 

Self-employed: all 38 134 91 70 141  84 101 133  84 208 55  43 

Self-employed: 1+ 7 147 140 15 169  100 19 222 140 14 97 111 

2008  

Wage employed 640 260 257 503 314 322 245 244  262 524 162  139 

Self-employed: all 28 81 41 58 159 84 97 85 94 266 86  62 

Self-employed: 1+ 4 – a –a 20 375 113 17 229 180 19 170  171 

a Due to too few observations no income data can be reported for privacy reasons  
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Table B2. Computed shape parameter β and market value of entrepreneurial talent λ by  

year and education 

 

Panel A: All wage employed and all self-employed  
 

Year Parameter Chemists 
and 

biochemists 

Electrical 
engineers 

Architects Non- 
performing 

artists 

2004 
β 3.5 2.8 4.1 2.1 

λ 1.026 1.060 1.150 1.339 

2005 
β 3.5 2.9 4.7 2.2 

λ 1.026 1.062 1.125 1.314 

2006 
β 3.1 3.0 4.6 2.4 

λ 1.031 1.059 1.129 1.271 

2007 
β 2.7 2.7 5.1 2.1 

λ 1.036 1.065 1.108 1.301 

2008 
β 2.5 2.7 4.0 2.0 

λ 1.039 1.066 1.142 1.326 

Panel B: All enterers becoming wage employed or self-employed 

Year Parameter Chemists 
and 

biochemists 

Electrical 
engineers 

Architects Non- 
performing 

artists 

2005 
β 2.8 2.8 2.2 1.6 

λ 1.020 1.065 1.255 1.374 

2006 
β 1.9 2.0 3.5 1.7 

λ 1.049 1.094 1.163 1.321 

2007 
β 2.3 1.8 2.4 1.5 

λ 1.053 1.117 1.271 1.433 

2008 
β 1.4 2.0 1.5 2.0 

λ 1.060 1.111 1.487 1.425 
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Table B3. Computed scale parameter v (in thousand SEK) by education  

 
 Chemists 

and 
biochemists 

Electrical 
engineers 

Architects Non- 
performing 

artists 

Panel A: All employed 2004-2008 

All wage employed and all 
self-employed 

263.7 233.7 236.7 88.0 

All wage employed and 
self-employed hiring at 
least one person (1+) 

409.2 399.5 -a -a 

Panel B: All enterers 2005-2008 

All wage employed and all 
self-employed 

91.4 115.9 80.4 36.6 

All wage employed and 
self-employed hiring at 
least one person (1+) 

191.1 197.9 202.1 91.1 

a Since the income ratio exceeds 100%, the subgroup has to be excluded from analysis 
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a. Wage employed 

 

 

b. All self-employed 

 

Figure B1. Observed frequencies and computed income densities in thousand SEK for 
architects who in 2008 are wage employed (case a) or self-employed (case b). The bars 
represent the observed frequencies (right-hand scales) and the curves the computed densities 
(left-hand scales) determined based on average incomes (solid curves), median incomes 
(dotted curves) and allowing for dependency between the two types of skills (broken curves)   
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