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Preface 

If someone had told me right after finishing VWO that one day I would write 
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been supported by many people. First of all I would like to thank my promotor 
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introduced me in the world of auditing, he read and commented on some of my 
papers and he helped me very well with getting firm data for which I am very 
grateful. 

I thank my roommates Caroline, Jeroen, Bas van der Klaauw and Jesse for 
their companionship and the pleasant talks which of course also holds for the 
other Scholar colleagues Henriette, Wim, Hessel, Erik, Paul Oosterveld, Edwin, 



Randolph, Niels, lb, Bas Jacobs, Mieke, Simone and Simona. I also enjoyed the 
tea sessions I had with Aviva, Hely and Paul Frijters very much. Furthermore, 
I would like to thank Loes, Robert and Renée very much for helping me with 
the mailing of my survey to 3000 auditors in the Netherlands and for just being 
there when I needed a nice chat. 

Various institutions have also been of great help. I would like to thank the 
Royal NIVRA for providing me a sample of 3000 addresses of auditors in the 
Netherlands and I would like to thank KPMG, and in particular Dominique 
Nelissen, Annemary Kuks and Reinier Koning, for the use of their firm data. I 
would like to thank NWO for funding my trips to conferences in Toulouse and 
Regensburg and I would also like to thank the Tinbergen Institute for providing 
me facilities of various kind. 

I would like to thank Martijn Koppen, Sebastiaan Bernard, Heleen Kroese, 
Hae Won Uh and Gacielle Riel for their friendship in general and the enjoyable 
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Last but not least I would like to thank my father, my mother and my brother 
for their support throughout this whole project. 

Nicole Jonker, 

February, 2001 



Contents 

Preface v 

C o n t e n t s ix 

1 I n t r o d u c t i o n 1 

2 A rev iew of t h e l i terature 7 

2.1 Introduction 7 
2.2 Educational psychology 8 

2.2.1 Introduction 8 
2.2.2 On learning styles, strategies and environments 9 
2.2.3 Learning environments 11 
2.2.4 Factors influencing individual learning 13 

2.3 Performance measured by economists 15 
2.3.1 Labor market performance 17 

2.4 Different vocational educational systems 23 
2.4.1 Prais ' cross-country productivity analysis 23 
2.4.2 Hoeben's cross-education productivity analysis 25 

2.5 The effect of educational type in auditing 27 
2.6 Concluding remarks and research questions 29 

3 Lifecycle mode l of educat iona l choice 33 
3.1 Introduction 33 
3.2 Basic model 34 
3.3 Including graduation probabilities 41 
3.4 Summary and concluding remarks 44 
3.5 Appendix to chapter 3 46 

4 Training and work of audi tors 49 
4.1 Introduction 49 
4.2 Auditors ' duties in different sectors 49 



i CONTENTS 

4.3 Education of auditors 51 
4.4 Costs and benefits of training 54 
4.5 Summary and concluding remarks 57 

Descr ip t ion of t h e data sets 59 
5.1 Auditors survey 59 

5.1.1 About the questionnaire 60 
5.1.2 Representativeness of the data set 60 

5.2 Firm data 62 

I n c o m e of employees and partners 65 
6.1 Introduction 65 
6.2 Econometric model 67 
6.3 Data and variables 69 

6.3.1 Data 69 
6.3.2 Variables 72 

6.4 Empirical results 73 
6.4.1 Employees 73 
6.4.2 Partners 79 

6.5 Lifetime income 83 
6.6 Summary and concluding remarks 87 
6.7 Appendix to chapter 6 89 

J o b performance in the audit firm 91 
7.1 Introduction 91 

7.2 Data 92 
7.2.1 Measuring job performance by supervisor ratings 93 

7.3 Econometric model 100 
7.3.1 The variables 101 

7.4 Estimation results 102 
7.5 Summary and concluding remarks I l l 
7.6 Appendices to chapter 7 113 

Tenure 119 
8.1 Introduction 119 
8.2 Econometric model 121 
8.3 Data and variables 123 

8.3.1 Data 123 
8.3.2 Variables 126 

8.4 Empirical results 127 
8.5 Summary and concluding remarks 132 



CONTENTS i x 

8.6 Appendices to chapter 8 133 

9 Partnership in public audit ing 137 
9.1 Introduction 137 
9.2 Data and variables 139 

9.2.1 Auditors survey 139 
9.2.2 Audit firm 145 

9.3 Econometric models 151 
9.4 Empirical results 156 

9.4.1 Auditors survey 156 
9.4.2 Audit firm 165 

9.5 Summary and concluding remarks 170 
9.6 Appendix to chapter 9 172 

10 Sector choice 175 
10.1 Introduction 175 
10.2 Econometric model 176 
10.3 Data and variables 180 

10.3.1 Data 180 
10.3.2 Variables 181 

10.4 Estimation results 182 
10.5 Summary and concluding remarks 187 
10.6 Appendix to chapter 10 189 

11 Summary 193 
11.1 Introduction 193 
11.2 Summary 193 
11.3 Concluding remarks and policy recommendations 197 

Bibliography 199 

Nederlandse samenvatt ing 205 





Chapter 1 

Introduction 

Recently, dual educational tracks have been set up in higher education next to 
the already existing full-time educational tracks. Dual tracks are not uncommon 
in the Dutch educational system. In intermediate vocational education (IVE) 
students could already choose between dual and full-time educational tracks. 
Dual educational tracks distinguish themselves from full-time educational tracks 
through the combination of studying and learning. In dual education learning 
and studying can be combined in two ways: by alternating periods of studying 
by periods of working or by working 3-4 days a week and studying 1-2 days a 
week during the training period. 

In the beginning of the 90s the Dutch minister of education, Ritzen, initiated 
the introduction of dual educational tracks in higher education. The reason 
for this was that in the 80s and 90s graduates from higher education faced 
problems when entering the labor market. Graduates had problems with finding 
a proper job; job search until the first job took on average about nine months and 
unemployment among graduates was still quite high one year after graduating. 
Furthermore, the match between the education of the graduates and the first 
job was often quite poor (SEO, 1997). Graduates often changed jobs during 
their first years at the labor market in order to find a more suitable job. Ritzen 
believed that introducing dual tracks would make the transition from school 
to work easier for the graduates from higher education, since dual graduates in 
IVE had much higher employment probabilities right after graduating than their 
counterparts from full-time IVE (Van Imhoff and Ritzen, 1989, Van der Velden 
and Lodder, 1995). Dual graduates have more knowledge of the labor market 
than full-time educated graduates. This gives them a better access to the labor 
market than full-time educated graduates. Furthermore, the dual graduates 
have better opportunities to acquire skills needed at work but not taught at 
school, like social skills and practical experience, than students from full-time 
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2 CHAPTER 1. INTRODUCTION 

education. They can start working relatively quickly after hiring them whereas 
the graduates from full-time education often need more time and supervision 
before they can work independently. Another reason for the introduction of 
dual tracks was that the educational institutes did not adapt their curricula 
adequately to the changing needs at the labor market. Ritzen believed that 
through the close co-operation between educational institutes and firms when 
offering dual tracks the educational institutes would become more aware of the 
needs of the labor market than they used to be and that they would alter their 
curricula accordingly when needed. 

However, the good experiences with dual education at the IVE level do not 
necessarily hold for higher education as well. In higher education students are 
prepared for other types of jobs than students at IVE. Furthermore, the stu
dents themselves may be different (e.g. differences in intelligence, in interest in 
theoretical subjects, in interest in practical subjects, in work attitude, in learn
ing attitude, etc.). In order to see whether dual education makes the transition 
from school to work also easier in higher education one should compare the labor 
market experiences of dual and full-time educated graduates (prepared for the 
same occupational field) in higher education. This topic is the main theme of 
this Ph.D. thesis. 

In this thesis job performance and labor market prospects between the two 
groups of graduates are being compared. Due to the fact that the new dual 
educational tracks have hardly any graduates yet, we have concentrated on 
occupational groups at the level of higher vocational education/university for 
which these two educational tracks have already existed for quite a long time. 
Furthermore, the number of graduates of these two educational tracks should 
be large enough to make empirical analysis possible. We have ended up with 
two occupations, namely nurses and financial auditors. For these occupations 
both educational tracks are well developed and have large numbers of graduates. 
Furthermore, for both occupations the corresponding education is at the level 
of higher education. 

At the beginning of this research project it was the intention that for these 
two occupational groups graduates from the dual education would be compared 
with graduates from the full-time education on items such as job performance, 
wages and career paths. Research results for two different occupations would 
indicate whether the effects of introducing dual tracks would be the same for 
nurses and auditors. If the results would have been the same, the generalization 
of the results to other occupations would have been a small step to make. Unfor
tunately, in the third year of this project we had to decide to restrict ourselves 
to the auditors. 

There were several reasons to stop the nursing project. We wanted to collect 
information on nurses working at the AMC (Amsterdam Medisch Centrum). 



We wanted to compare the labor market histories and the job performance of 
differently educated nurses. We thought that the two groups of nurses were 
sufficiently large and that there would be enough young nurses of both train
ing types (we expected the largest differences to occur during the first years 
at work). Unfortunately, a much smaller number of nurses was working at the 
AMC than we initially thought (less than 500). And on top of that there were 
hardly any young dual educated nurses and hardly any experienced full-time ed
ucated nurses. So the sample size would be quite small and the age distribution 
between these two groups was too different to make sensible comparisons possi
ble. Furthermore, for the comparison on job performance we wanted the nurses' 
supervisors to rate the nurses on several items related to daily nursing practice. 
For this we would have needed the nurses' permission. Getting this permission 
or not is likely to depend on the performance of the nurses (well-performing 
nurses giving permission and poor performing nurses not giving permission) and 
would have resulted in selectivity in the sample of ratings for which we could 
not correct. These three problems together (small sample size, different age 
distributions and selectivity) made us decide to stop the research among nurses. 

Here, the topics of the remaining chapters of this thesis are shortly summa
rized. Chapter 2 contains a short review of theoretical and empirical literature 
on educational psychology, human capital and labor economics, related to the 
topic of this thesis. Furthermore, work of Prais (1995) and Hoeben (1992) 
are discussed. Prais related productivity differentials between different west
ern countries to the dominant type of vocational education in these countries. 
Hoeben analyzed the employer satisfaction with graduates from four types of 
intermediate vocational education in the Netherlands. Furthermore, this chap
ter summarizes the main results of the Ph.D. theses of Vaatstra (1996) and 
Meeuwissen (1999). Vaatstra investigated the effect of having an academic or a 
part-time (Nivra) training in auditing on auditing expertise. Meeuwissen wrote 
a thesis in which he analyzed inter-organizational mobility and the probability of 
becoming partner of an audit firm. Finally, some concluding remarks are made 
and the research questions of this thesis are formulated. 

Chapter 3 presents a simple lifecycle model on training choice. It deals with 
the choice between a dual training and a full-time training. For simplicity it is 
assumed that income is the only variable which determines educational choice. 
Individuals choose the training type which maximizes the expected present value 
of lifetime income. An interesting feature of the model is that no assumptions 
are made about the income profile over time. In an extension of the model 
the effect of graduation probabilities on income and educational choice are also 
incorporated in the model. 

Chapter 4 has a mixed character and consists of three parts. In the first 
part a description is given of the sectors in which auditors are working and the 
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main duties of these auditors. In the second part the two educational programs 
and their main differences are described. In the third part the costs and benefits 
during the training period of the two types of accountancy training are presented 
and compared. 

Chapter 5 describes the data sets which are used throughout this thesis. 
There are two data sets. The first one is a download from the personnel records 
of a large Dutch audit firm. This is a panel covering the period 1992-1998 for all 
audit employees who were employed at 1-1-1992. This data set is used for the 
empirical analyses in chapter 7 and 9. The second data set has been collected 
by ourselves. In December 1998 we sent a survey to 3000 auditors of which 1600 
responded. The survey contained questions on several issues like education, 
labor market history, current situation at the labor market, wages and personal 
characteristics. This data set is used in chapters 6, 8, 9 and 10. 

Chapter 6 analyzes wages of auditors. This is done separately for auditors 
who are employee and for auditors who are self-employed ('zelfstandig geves
tigde accountant')/partner of a(n) (audit) firm. Chapter 4 showed that the 
full-time educated auditors have relatively much general human capital whereas 
the part-time educated auditors have relatively much specific human capital. It 
is expected that full-time educated auditors who are on the payroll earn rela
tively much compared to the part-time educated counterparts. There are no 
expectations beforehand on income differentials between differently educated 
self-employed auditors/partners. In the auditors survey the auditors could indi
cate which income category matched with their income. The income measure for 
employees is gross monthly wage. Income of self-employed auditors and part
ners is measured using two sorts of income, namely gross monthly wage and 
profit minus running costs. In order to correct for self-selection in education 
a switching ordered probit framework has been used. In this framework three 
equations are estimated simultaneously, namely a selection equation and two 
ordered probit equations (one for each educational regime). This model has not 
been used in the analysis of employers' income because of data limitations. The 
estimated income equations of employees and employers are used to calculate the 
net present value of lifetime income of the two educational types. It is expected 
that the net present value of lifetime income is higher for full-time education 
than for the part-time education, especially for the auditors who stay employee. 

Chapter 7 analyzes job performance of audit employees of a large audit firm. 
A job performance indicator has been used which is directly linked to the salary 
growth of the audit employees. Two issues are investigated, namely which type 
of accountancy training makes audit employees perform best and do audit em
ployees choose the education which makes them most productive (self-selection). 
We have used panel data covering the period 1992-1998. In this period about 
2/3 of the 1992 audit employees left the firm. Leaving the audit firm is often 



related to below standard performance. Therefore, an extended switching re
gression model has been estimated consisting of two job performance equations, 
an education equation and an attrition equation. 

Chapter 8 investigates whether the two types of auditors differ in mobility. 
Here, the focus is on tenure. A duration model has been used which takes 
account of possible endogeneity in education. The model has been based on 
the switching regression model. It consists of two educational regime specific 
survival equations and an education equation. 

Chapter 9 takes a closer look at whether type of accountancy training affects 
the time needed to become partner. Both data sets on auditors are used in this 
chapter. In most audit firms there is an 'up-or-out' policy; people are promoted 
to a higher job or have to leave the firm after having held a particular job 
for a few years. In the end, the best senior managers may become partner. 
With the data from the auditors survey it is investigated which personal and 
background variables affect the time until leaving the firm and the time until 
becoming partner. Here, a dependent competing risks model has been used with 
two exits out of being employed: leaving the firm and becoming partner of the 
firm. This has been done for both types of training separately. With the firm 
data it is investigated which other factors, in particular variables on current and 
past performance, affect time until leaving the firm. The econometric model 
used is quite similar to the econometric model used in chapter 8. 

Chapter 10 is on the distribution of the differently educated auditors over five 
sectors. It investigates which factors, with the emphasis on accountancy training, 
affect sector choice. We expected to find relatively much full-time educated 
auditors to work outside auditing because of their relatively large amount of 
general human capital (which makes them more mobile through better outside 
options). For this analysis a nested logit model has been used. 

Finally, chapter 11 summarizes the main results in chapter 2 to 10. Further
more, elaborating on the experiences of the auditors it indicates what conse
quences introducing dual tracks in higher education may have on performance 
and career prospects of dual students. 





Chapter 2 

A review of the literature 

2.1 Introduction 

There are three ways in which people can acquire skills which are necessary 
for successfully exercising a profession. They can learn it on-the-job, they can 
combine learning-on-the-job with formal theoretical learning at school or they 
can at tend full-time (vocational) education. In the Netherlands part-t ime edu
cation combined with working and full-time education are most common. Pure 
on-the-job learning is rare, since youngsters are obliged to go to school until 
their 18th birthday1 . In this section an overview is given of economic, psycho
logic and sociologie literature on learning, part-t ime versus full-time education 
and measuring labor market performance. Insights of these different scientific 
disciplines will be used because educational psychologists and economists who 
do research on learning and job performance may benefit from each other. The 
educationalist Walberg (p. 106, 1981) summarizes the strengths and weaknesses 
of the two disciplines quite clearly: 

"... economics and psychology have a lot to gain in joining forces 
to improve educational productivity. Psychologists have contributed 
much to establishing the consistent, strong correlates of educational 
achievement, but they have tended to examine the relation to only 
one or two production factors at a time in isolation from the others. 
Economists provide comprehensive frameworks for the study and im
provement of productivity; but in applying production models to edu
cation, they have accepted weak proxies such as student social class, 

: In the Netherlands full-time education is compulsory until the age of 16 and part-
time education is compulsory until the school year in which someone becomes 18 years. 
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school racial composition, and teacher salaries for the more direct 
and potential determinants such as aptitude, quality of instruction, 
and home environment. Combining the best of both principles is 
likely to be most fruitful. " 

This chapter provides an introductory survey of the literature and is orga
nized as follows. Section 2.2 pays attention to educational psychology. Basic 
concepts are introduced and attention is paid to learning styles, learning strate
gies and learning environments. Furthermore, Walberg's nine factor model is 
presented which shows which factors influence individual learning. This informa
tion is used to formulate hypotheses on the effects of different types of vocational 
education on job performance. In section 2.3 measurement and explanation of 
educational and labor market performance by economists is considered. The 
standard human capital of Mincer is introduced together with some of its refine
ments. Two types of job performance measurement are considered. In economic 
literature both static and dynamic ways of measuring job performance exist. The 
first one relates to short run job performance and the second one to long run 
job performance. Section 2.4 discusses some parts of Prais (1995) and Hoeben 
(1992). Prais has done research on measuring differences in labor productivity 
of workers in France, Germany, the Netherlands and the United Kingdom. He 
related the differences in productivity to differences in educational background 
of the workers. Hoeben did something similar for the Netherlands. Section 2.5 
shows results of two recent Ph.D. theses on the effect of type of auditing train
ing on expertise in auditing and on job mobility in the Netherlands. Section 2.6 
formulates research questions and summarizes. 

2.2 Educational psychology 

2.2.1 Introduction 
A brief overview is given on what educational psychology says about how people 
learn. First, some basic concepts are introduced from educational psychology 
on learning (Boekaerts and Simons, 1995). First of all a definition of learning is 
given: one says that someone has learned something if a relatively stable change 
is observed in one's behavior caused by learning activities. This new kind of 
behavior has a certain degree of flexibility. 

In general learning of people can not be observed. One can only conclude 
that someone has learned something because one observes that (s)he can do 
something which (s)he could not do some time ago. Note that one can only 
speak of learning when there is a relatively stable change in someone's behavior 
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and that these changes are caused by learning activities (like learning at school, 
training at a sports club or learning from a textbook). 

An important feature of learning is that a certain degree of transfer occurs. 
By transfer one means that one uses the knowledge and skills acquired in one 
learning situation in other (learning) situations as well. For example, an assistant 
accountant has attended a course (learning environment) on finance course and 
later on, he uses knowledge on finance when working on a financial audit, i.e. 
the assistant has transferred the knowledge on corporate finance to his work in 
auditing. 

In order to be able to learn one needs a suitable learning environment. By 
learning environment is meant an environment in which the conditions are such 
that they stimulate pupils' learning. Teaching and instructing can in this sense 
be considered as creating a suitable learning environment for pupils. Learning 
environments can be divided in natural and artificial learning environments. 
In an artificial learning environment people learn something which they can 
not use immediately but they may need in future, like in working situations. 
One speaks of natural learning environments when someone learns something 
at a place where (s)he 'immediately' needs the skills/knowledge acquired there; 
schools are often artificial learning environments whereas companies which offer 
internships are (more) natural learning environments. 

At school the desired learning outcomes are determined beforehand. Teach
ers, educational researchers and textbook writers have tried to create the op
timal educational learning process which (hopefully) makes pupils attain these 
desired outcomes. By educational learning process is meant the learning pro
cess of pupils which gets going by education. Educational learning processes 
are complex interaction processes in which pupils interact with their learning 
environment. The quality and the outcomes of the educational learning pro
cess depend heavily on the quality of the instruction process and the learning 
capabilities of the pupils. 

2.2.2 On learning styles, strategies and environments 
People differ in the way they learn. It is useful to pay some attention to this 
because it may (partly) explain why some people choose for full-time and others 
for dual education. What is said in this section and much more can be found in 
Boekaerts and Simons (chapter 3, 1995). 

In general, people can use different strategies to attain a goal. For learning, 
the same is true. The combination of cognitive and psycho-motor skills used 
to attain an educational goal is called a learning strategy. The choice for a 
certain combination of these skills out of all possible combinations depends on 
the situation, both internal (the mood/emotions of the person) and external 
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(circumstances outside the control of the person), and on someone's style. Not 
in all situations in which the same goal has to be attained the same strategy is 
chosen, but on the whole a lot of similarities exist across the strategies used in 
these different situations. This brings us to the definition of someone's learning 
style. 

Learning style refers to the relatively stable way in which someone combines 
cognitive and psycho-motor skills in order to learn something. These 's tandard ' 
combinations or learning strategies are chosen because they are familiar, they 
have proven to be successful or they are in accordance with someone's character. 

Some people have learning styles which are flexible and others have less 
flexible learning styles. People with flexible learning styles are able to choose a 
learning strategy which is well-suited for a certain educational goal. This is more 
difficult for people with a more or less rigid learning style. They face a bigger 
chance of having to deal with an educational goal with a relatively ineffective 
learning strategy. The 'bandwidth' of someone's learning style, or the degree of 
someone's learning style flexibility is of great influence on someone's capability 
of learning new things. The wider this bandwidth the more different kinds of 
educational goals can be dealt with. 

Quite a lot of research has been done on learning styles, see e.g. Pask, 1977, 
Kolb, 1984, Vermunt and Rijswijk, 1988 (see also Vermunt, 1992). Vermunt and 
Rijswijk's learning style theorem is presented here as an example. This learning 
style theorem has been chosen because of two reasons. The first reason is that 
it refers to learning in higher education and is therefore related to the subject 
of this thesis. The second reason is that it is empirically validated which is not 
always the case with learning style theorems. Vermunt and Rijswijk distinguish 
different learning styles of students studying a subject. They distinguished three 
learning styles, namely the surface style, the depth style and the elaborative 
style. The main characteristics of these styles are given below 

• surface style 

People with a surface style concentrate on facts, details and definitions. They 
try to learn them by heart and they read the text step-wise. They remain more 
or less on the surface of the text which is not the case with the students who 
have a depth style. 

• depth style 

People with the depth style deal more critically with their subject; they select 
points of view, conclusions and ideas which can be found in the text. They try 
to find the main lines of the text and to form an opinion of their own about the 
text. They are mainly interested in conceptual and relational information. 
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• elaborative style 

The elaborative style is characterized by the attention given to the applica
bility of the subject under study on relevant applications in practice. People 
with this learning style try to translate the theoretical text into more concrete 
images, like examples or own experiences. People with this learning style may 
have problems with having a good overview of the text. 

Most teachers and educational researchers wish their students to have a depth 
style. They try to stimulate that by asking questions and giving tasks related to 
the subject. However, Vermunt (1992) concludes that their efforts are useless; 
they do not make people with a surface or elaborative style of their own work 
more depth stylish. People stick to their own learning style and trying to make 
them switch to other learning styles does not make them learn more. 

Since students differ in learning styles the existence of different educational 
tracks in higher education may be sensible. Students can choose the educational 
track which is in accordance with their learning style (self-selection). The 'elab-
orators' of Vermunt and Rijswijk (1988) are people who, roughly speaking, want 
to do practical work, who want to work with people and who are not very much 
interested in theoretical backgrounds. For them an education in which they can 
combine going to school and working might be more in accordance with their 
learning style than a full-time (vocational) education where more general and 
theoretical subjects are given. For people who are more theoretically orientated, 
like the 'depth stylers' the opposite might be the case. Which type of education 
is most suitable for students with the surface style is not clear. 

2.2.3 Learning environments 

Schools are in general artificial learning environments and the workplace is a 
more natural learning environment. The question is which learning environment 
is best in which situation. Nieuwenhuis and Onstenk (1994) try to answer this 
question on the basis of a study of literature. Bolhuis and Simons (1999) wrote 
an interesting book related to this topic: their book is about learning in and of 
organizations. 

Bolhuis and Simons distinguish three types of learning which can occur at 
work: spontaneous learning by the individual himself (not private study), learn
ing on-the-job under some form of supervision and learning off-the-job/private 
study. Learning is valuable for the firm as long as the knowledge and skills ac
quired through these learning activities are transferable, i.e. can be applied at 
work. Transfer of knowledge/skills will hardly be a problem in case of sponta
neous learning and learning on-the-job, although inadequate on-the-job training 
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will also result in transfer problems (Bolhuis and Simons, 1999, 192-195), but it 
may be a problem in case of off-the-job learning. Learning off-the-job used to be 
considered as an efficient method to learn people general knowledge. Yet, trans
fer problems may make this form of education less efficient. Learning off-the-job 
is often quite general and theoretical which may make it hard to transfer the 
general and abstract principles taught there to particular applications at work. 
However, if the organization supports the workers who have undertaken learn
ing off-the-job activities well transfer does not have to be a problem. Sometimes 
learning off-the-job is the only way skills can be learned because of safety consid
erations or because of the complexity of the knowledge which has to be learned. 

Nieuwenhuis and Onstenk say that much depends on how one has imple
mented the practical learning places in the full-time vocational education and in 
the dual education. On the basis of their literature study on powerful learning 
environments they conclude among others the following: 

1. technical instrumental skills can best be learned off-the-job 

A combination of theoretical education and practical education in the form 
of simulations is an effective way of developing the technical instrumental skills 
of students. Real work situations are suitable for getting experienced in using 
these instruments/tools. 

2 social-cognitive skills (complex job related problem-solving, working with 
clients, working in teams) can best be learned in on-the-job situations 

Acquiring social-cognitive skills can best be done on the work-floor. Creating 
simulations at school, where the acquisition of these skills should take place, is 
very difficult. 

3 flexibility, transfer potential and learning to learn can best be developed in 
a variation of different working places 

This means that students should not work at just one firm, like in the tra
ditional dual system. Students should have traineeships at different companies 
during the first years of their education and become an apprentice in one par
ticular firm during the last years of the education. Full-time vocational schools 
should provide simulated work places which vary enough in order to make the 
students flexible and develop good transfer potentials. 

However, the authors remark that full-time students may have different char
acteristics (and therefore different learning styles) than students of the dual 
system and that one can not assume that a powerful learning environment for 
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some types of student is also powerful for other types of students. Or put in 
a more economic way, people with different learning styles prefer the learning 
environment which optimizes learning given their learning style. There may be 
selectivity in choice of learning environment. 

Nieuwenhuis and Onstenk make some suggestions to improve learning in the 
dual system: apprentices must have a wide range of (complete) tasks to do, 
which become more and more complex during the training period. They should 
not stay at just one division of the firm, but they should work at different divi
sions during their training period. This will increase their flexibility and transfer 
potential. For learning certain jobs a full-time education may be preferable to 
a dual education. This is the case for learning jobs in which relatively much 
technical-instrumental knowledge and skills but relatively few social-cognitive 
skills are required. The dual system is best suited for learning jobs in which 
social-cognitive skills are important, but technical-instrumental skills are not 
very important. Full-time vocational education may also be superior when firms 
can not offer different working situations or when there are not enough compa
nies who participate in the dual system. In these situations full-time vocational 
education, where theoretical subjects are combined with a wide range of simu
lations, is a good alternative. 

2.2.4 Factors influencing individual learning 

Much research has been done by educational researchers, psychologists and soci
ologists on determining which factors influence learning. Unfortunately, in most 
research the influence of one particular variable on learning is studied in isolation 
of other variables, instead of studying the influence of several variables on learn
ing simultaneously. Walberg (1981) and Fraser et al. (1987) have proposed an 
educational productivity model which incorporates a set of factors which have 
proven to be good predictors of student outcomes in past research. Walberg 
argues that nine factors are required to optimize learning, namely: 

Student aptitude variables 

1. Ability, or prior achievement, as measured by the usual standardized tests 

2. Development, as indexed by age or stage of maturation 

3. Motivation, or self-concept, as indicated by personality tests 

Instructional variables 

4 Quantity of instruction (amount of time students engage in learning) 
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5 Quality of instruction, including psychological and curricular aspects 

Educationally stimulating psychological environment variables 

6 Home environment 

7 Classroom or school environment 

8 Peer group environment outside the school 

9 Mass media environment, especially amount of leisure-time television view
ing 

The student aptitude variables and instruction variables have occurred in 
many studies on learning. Each variable appears to be necessary for learning 
because without one of them the student is not likely to learn much. People 
who are e.g. very intelligent but who are not motivated at all, will not learn 
much at school. Ability can not compensate for a total absence of motivation. 
The last four variables reflect the psychological environment of the students. 
Three of them - home environment, classroom or school environment and peer 
group environment outside the school - influence learning both in a direct and 
in an indirect way; for example, students learn from home directly (parents 
who read books with their children, who help them to learn the multiplication 
tables by heart), but the home environment also influences learning indirectly 
by raising the motivation and the responsiveness to instruction of students. The 
last variable, the mass media environment of the students, is supposed to have a 
'n-shaped' effect on learning. Watching television may be relaxing after a school 
day, by which students do their homework better. If on the other hand they 
spend too much time watching television, little time is left for doing homework 
or engaging in other educational and developmental activities outside school. 

The educational productivity model of Walberg assumes that the factors 
interact by substituting for one another with diminishing returns. In his model 
it is not possible to take into account that different types of students perform 
differently under different learning environments (Boekaerts and Simons, chapter 
3, 1995). 

Fraser et al. (1987) investigate the validity of Walberg's model. This has been 
done on the basis of quantitative syntheses of past research and a multivariate 
study on study achievement with the nine factors of Walberg's model included 
as explanatory variables. Seven of the nine factors seemed to be important in 
influencing learning. The researchers did not find much evidence on the variables 
'peer group environment' and 'mass media environment'. 
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2.3 Performance measured by economists 

In the late seventies economists started doing research on the area of educational 
performance and educational production functions. They have developed sev
eral methods to explain the effect of school inputs on educational performance, 
see Hanushek (1986) and Krueger (1997). The results on the effect of school 
resources on student achievement are ambigious; the results are conflicting or 
weak. Krueger (1997. p. 1) says the following about this : 

" Much of the uncertainty in the literature derives from the fact 
that the appropriate specification - including functional form, level 
of aggregation, relevant control variables and identification - of the 
'education production function' is uncertain. " 

Hanushek (1979. 1986. 1990) was one of the first economists who did research 
on educational performance. His 1979 article provides a detailed overview on 
what research on educational performance had been done until the late seven
ties. His paper especially paid much attention to measuring educational output, 
how to deal with multiple outputs, modelling the educational production pro
cess and how to deal with inputs in the production function and about efficiency 
in production. He pointed out, just as Walberg did, that the use of production 
functions to explain educational performance, instead of considering the relation 
between one particular factor and the performance outcome, enables researchers 
to measure the influence of various factors on the educational performance while 
controlling for other variables. He also found convincing evidence that schools 
are economically inefficient; schools do not use optimal mixes of inputs. Qual
ity differences between schools and teachers can explain part of differences in 
students' achievement. Another finding is that there are significant differences 
in production functions by race and family background, which indicates that 
school resources interact with background characteristics of students. One of 
the gaps (in 1979) was the unclear relationship between school quality and sub
sequent performance, i.e. labor market performance, and how to measure school 
quality. Another issue which needed more attention according to Hanushek was 
the dynamics of the educational process and achievement patterns varying over 
time. 

There are two ways to measure educational performance. There are economists 
who try to explain educational performance, measured as standardized test 
scores, by individual and school characteristics. However some economists doubt 
whether test scores are adequate measures of student performance; test scores 
are only weakly correlated with subsequent labor market outcomes (Griliches 
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and Mason, 1972) and selectivity bias and difficulties in standardizing tests also 
cause difficulties (Hanushek, 1990). Betts (1995) argues that it is more sensi
ble to investigate the effect of school characteristics on students labor market 
outcomes, like wages, than on test scores. This point of view distinguishes edu
cationalists from economists; the first group is mainly interested in school per
formance whereas the latter group focuses on the relation between educational 
attainment and subsequent labor market performance. It is not clear whether 
school quality, measured by e.g. expenditures per pupil, teachers' salary or class 
size, affects post-school earnings. The research results are somewhat conflicting. 
Sometimes significant positive effects of school quality on earnings are found (Al-
tonji and Dunn, 1996) In other research school quality has either a small positive 
significant effect or a statistically insignificant effect on earnings (Betts, 1995, 
Card and Krueger, 1992, Grogger, 1996, Heekman, Layne-Farrar and Todd, 
1996). Not many attempts have been made yet to measure the effects of direct 
school quality measures on individual job performance of graduated students. 
Until now, economists have used school quality proxies like class size, text book 
spending per pupil or average teacher salary in their models but not more di
rect measures of school quality derived from educational research, like teaching 
methods, teacher-pupil contact, time spent on certain subjects, etc. However, 
it may be very hard to get these data together with data on subsequent labor 
market performance of graduated students. In case of comparing full-time and 
dual educational tracks in higher education it would require a longitudinal study 
starting when students enter higher education and following them during, say, 
the first ten years at the labor market. 

In summary, economic research on educational performance has been re
viewed. Some researchers have concentrated on the effect of school inputs on 
educational performance to asses the quality of different schools. Their research 
has indicated that it is still quite uncertain what the relation is between school 
quality and educational performance. Others have argued that it is more sen
sible to investigate the effect of education and school inputs on labor market 
performance. However, it is also quite unclear whether school quality affects 
labor market performance. 
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2.3.1 Labor market performance 

Job performance and worker's productivity are rather vague concepts, because 
how does one measure someone's productivity or performance on the job? For 
some people it is quite easy to measure their productivity, like for people who do 
piecework, or salesmen, but the productivity of most people is hard to measure. 
This is the case for people who have jobs with many job responsibilities, people 
who supervise and people who hold jobs in which the quality of the work is 
important. There are various measures used as indicators of labor productivity. 
In the human capital literature, wages are assumed to reflect someone's marginal 
productivity. The effect of education on wages has been extensively studied 
during the last three decades. The standard human capital model of Mincer will 
be introduced together with a refinement made by Rosen (1977). 

Labor organizational psychologists have also done much research on the area 
of how to evaluate workers job performance. Economists (Medoff and Abraham 
1980, 1981, Barron et al. 1989, Bishop, 1994 and Bartel, 1995) have used job 
performance ratings as productivity measure. 

Another approach to measure job performance is by means of promotion 
probabilities, as Wise (1975) and Van der Velden and Lodder (1995) have done. 
This is a somewhat different but intuitively appealing way of looking at job 
performance; people who have a relatively high labor productivity (as compared 
with workers who hold a similar job) are more likely to be promoted than people 
with a relatively low labor productivity. 

Human capital theory and wages 

Mincerian wage equation This section provides a short introduction in hu
man capital theory and is by no means complete. It is included in order to 
provide the reader with some basic knowledge of human capital theory. There 
are several surveys on human capital theory which are good and cover both 
early work and more recent research on human capital theory, like the surveys 
of Rosen (1977), Willis (1986), Ashenfelter, Harmon and Oosterbeek (1999) and 
Hartog (2000). 

Human capital theory focuses on the relation between education and training 
on earnings. Education is considered to be an investment which individuals 
undertake in order to get higher future earnings. It distinguishes two types of 
schooling: formal schooling and training-on-the-job. 

Formal schooling entails costs like foregone earnings during the training pe
riod and tuition. An individual only undertakes additional schooling if he will be 
compensated sufficiently by higher lifetime earnings. According to human capi
tal theory individuals maximize lifetime earnings with respect to the number of 
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years at school. The optimal schooling length s is determined by equating the 
marginal costs of additional schooling with the marginal benefits of additional 
education (increased earnings in remaining working life). 

After formal education workers may still increase their human capital stock. 
In that sense having a job does not only mean that someone earns money in 
exchange of working but it also provides opportunities to increase one's stock 
of human capital through training-on-the-job. Training at work may decrease 
present earnings but it increases future earnings capacity. The worker faces a 
choice problem; how much time should he invest on training and how much 
on working and when should he spend time on training? Beginning with Ben-
Porath (1967) economists have developed theoretical models characterizing the 
life cycle earning paths of workers. In these models workers choose when and 
how much time they spend on training in order to maximize their present value 
of discounted lifetime earnings net of direct costs of investment on training. 
These models suggest that workers spend relatively much time on training early 
in life when their stock of human capital is relatively low and relatively little 
time at the end of working life. There are two reasons for this. Firstly, the 
opportunity costs of training are low early in life because of the relatively low 
stock of human capital. Secondly, there is a large amount of time left to reap 
the benefits of educational investments made early in life. 

The standard human capital earnings equation was developed by Mincer 
(1974) and is also known as the Mincerian wage equation. Mincer's earnings 
model was the result of using economic theory on investment in education and 
investment in on-the -job training in order to find a functional form of the earn
ings function which could be used in empirical work. Unfortunately, the human 
capital models on life cycle earnings do not have a closed form solution and the 
precise functional form for life cycle earnings is usually not known. Further
more, many variables in these models are unobserved, like the stock of human 
capital itself and the rate of discount. Mincer's earnings equation provides a 
nice approximation of the unknown functional form of life cycle earnings. 

\ny, =ßo + ßiSi + ß2Xi + fox] + u, (2.1) 

where ŷ  equals the wage, s* the number of years of schooling and x2 the number 
of years of work experience of individual i. The factor u, is an error term with 
expectation zero. The parameters ßj, j = 0,.., 3 are to be estimated. The 
coefficient ß\ provides an estimate of the rate of return to education. The 
coefficients ß% and /% determine the curvature of the earnings profile. 

Ability bias and self-selection In the Mincerian earnings function it is as
sumed that the amount of schooling s is an exogenous variable. However, there 



2.3. PERFORMANCE MEASURED BY ECONOMISTS 19 

is a large literature in which this assumption is criticized. There, it is argued 
that the estimated rate of return to education is upwardly biased because no 
account is taken of the individual's ability. High ability people will tend to have, 
on average, a higher schooling level than low ability people. Consequently, the 
residual u in equation 2.1 will be positively correlated with s and the estimated 
rate of return to education ßi will suffer from the so called omitted variable bias 
which is, in this specific context, also known as 'ability bias'2 . Because of the 
omission of ability in equation 2.1 the real rate of return of education will be 
overstated. This problem is known as the 'self-selection problem' (see Rosen, 
1977). 

Much research has been done to correct for self-selection. It is possible to 
correct for self-selection by including ability measures like test or IQ scores 
(Blackburn and Neumark 1995) in earnings equations. Another possibility is 
to use IV estimates of the number of years of education instead of the num
ber of years of education itself in the earnings equation (Card, 1993, Harmon 
and Walker, 1995). The use of twin or sibling data (Ashenfelter and Rouse, 
1998. Ashenfelter and Zimmermann, 1997) in earnings equations is also a way 
to correct for ability bias. 

General and specific h u m a n capital In human capital theory, two types of 
training are distinguished: general training and specific training. General train
ing increases an individual's productivity for many employers equally whereas 
specific training increases the individual's productivity only at the current firm. 
The distinction between these two types of training is primarily conceptual. In 
reality, training programs do not provide pure general or pure specific training. 
It provides a mixture, with training programs differing in the relative amount 
of general and specific training they provide to their students. 

Suppose an employee has attended a general training program which in
creases his marginal productivity from MPo to M P 9 . Since he has at tended 
general training this implies that his marginal productivity equals M P S both 
inside and outside the current firm. In order to retain the employee for the firm 
the employer should pay him a wage W g which is equal to his marginal pro
ductivity M P 9 . The firm can not pay less because otherwise the employee may 
quit and start working for another employer who is willing to pay him W 9 . If 
an employee has attended a specific training program his marginal productivity 
increases from M P Q to MP S in the current firm, but stays the same outside the 

2Note that it is very hard to find ability measures which are not determined by 
education itself. When the ability measure itself is influenced by schooling the inclusion 
of it biases the estimated return to education downwards (Blackburn and Neumark, 
1995)! 
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firm. In order to retain this employee the employer only has to pay him a wage 
MPo < W.s < M P S . The difference between the W s and MPo depends on the 
likelihood of turnover and the costs involved with training a new employee. Em
ployers are willing to share some of the returns of training with their employees 
in order to reduce turnover. The higher the difference between W s and MPo the 
lower the likelihood of turnover will be. 

Whereas specific training should be financed by the employer, general train
ing should be financed by the employee himself. This is because specific training 
increases productivity only inside the firm whereas general training increases 
productivity both inside and outside the firm. The employer's benefit from a 
training is the differential between actual marginal productivity of the employee 
and the wage he pays the employee. Since the employer should pay a gener
ally trained employee his full marginal productivity in order to prevent him 
from quitting he has no incentive to pay for this training. This is already an 
important indication that full-time accountancy education has a more general 
character than the part-time accountancy education since the larger part of the 
full-time training is paid by the employee whereas the part-time training is paid 
by the employer. 

According to the theory described above it is expected that , at least in the 
early stages of their career, full-time educated auditors have higher wages than 
part-t ime educated auditors (except if MP S is large for both types of accountancy 
training). Decompose marginal productivity MP; of individual i into a compo
nent originating from general training M P 9 and a component originating from 
specific training MP 5 (MP,- = MP s-f MP S ) . Full-time educated auditors have rel
atively more general human capital than part-time educated auditors, MP/ f f > 
MPpg . Marginal productivity of full-time educated auditors M P / S outside the 
firm is higher than marginal productivity outside the firm for the part-t ime ed
ucated auditors MPpg. As a consequence, the employer has to pay his full-time 
educated auditors a wage W / > = M P / q in order to keep the full-time educated 
auditors but only has to pay a wage W P > M P P 9 to keep his part-t ime educated 
auditors. This suggests that employers have to pay higher wages to full-time 
educated auditors than to part-time educated auditors in order to retain them 
if the difference between their amount of general human capital is sufficiently 
high and in favor of the full-time accountancy training. 

J o b performance rat ing 

Job performance rating can be done by using a ordering, like performance is un
acceptable, almost satisfactory, ...., excellent or by giving numerical ratings e.g. 
between 1 and 10, where 1 stands for minimum performance rating and 10 for 
maximum performance rating. Job performance ratings have some drawbacks 
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which are pointed out by Bishop (1994) and Wise (1975). Because productivity 
is not measured objectively but subjectively measurement errors are likely to 
occur. They are listed and discussed below: 

1. Supervisors may not know exactly what their subordinates are doing and 
how well it could have been done. 

2. Different supervisors may have different beliefs about what constitutes 
good performance. 

3. Supervisors are not very willing to give bad ratings to employees who 
perform badly. 

4. Supervisors may tend to give subordinates they like systematically higher 
ratings than subordinates they do not like. 

According to Wise reason 2 is not a serious problem; laboratory studies 
suggest that there is a high degree of interrater reliability. Reason 3 biases the 
ratings of the 'true' performance upwards but it is not very likely that it distorts 
the relative ratings of bad performers and good performers. About measurement 
errors resulting from reason 1 and 4: as long as these 'measurement errors' are 
uncorrelated with the 'true' productivity level, which is not unlikely, they will 
not give rise to estimation difficulties. The measurement error will, in a classical 
regression model, be absorbed by the error term and it will not result in biased 
coefficients. 

Economists use human capital variables like schooling, indicators for various 
kinds of on- and off-the-job training, experience and job characteristics to explain 
job performance (Medoff and Abraham 1980, 1981, Bishop, 1994, Wise, 1975) or 
changes in job performance due to training activities (Barron et al., 1989, Bartel 
1995). Differences in performance rating between graduates from full-time and 
part-time intermediate vocational training have been analyzed by Hoeben (1992) 
and will be discussed in section 2.4. 

Measuring productivity by promotions 

Wise (1975) sets out to relate job performance with the probability of promotion 
instead of relating it to wages or wage growth (that was the usual approach in 
those days to measure job performance). He argues that salaries are linked 
to the position someone holds in a firm and not to the individual who holds 
that particular position. Wages normally increase each year but this happens 
automatically and does not have to be related to someone's productivity growth, 
see e.g. Lazear (chapter 4, 1996) for a discussion about this subject. Therefore, 
Wise (1975, p. 914) suggested that 
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..the rate of upward movement of an individual in the firm hier
archy may be a more direct measure of job performance than is his 
rate of salary increase, assuming, of course, that persons who are 
judged by the firm to be 'more capable' are promoted faster" 

Wise presents a Markov model in which jobs are assigned to levels and em
ployees can move up to higher levels in the firm, can stay at the current level or 
can leave the firm (demotion is not considered by Wise). Moving up in the firm 
is considered as an indication of high labor productivity relative to the produc
tivity of other jobholders in the same level. In his sample there are only people 
younger than 30 years, with an academic degree and who have been hired by a 
particular manufacturing firm before 1965 (the data were from 1968). His esti
mation results show that the rate of promotion increases with college selectivity, 
college GPA and rank in graduate school. Furthermore, it is positively related to 
leadership ability, imaginative thinking, initiative and negatively related to the 
individuals desire for job security. Socio-economic background does not effect 
the rate of promotion. 

Van der Velden and Lodder (1995) look at labor market careers of graduates 
from full-time intermediate vocational education and graduates from dual voca
tional education in the Netherlands. The sample they use contains information 
about people graduated in the early 80s in either full-time intermediate voca
tional education or dual vocational education and who have been interviewed 
about 5 years later. The individual labor market careers are broken down into 
different spells. A spell is ended in case of a rise in the level of the function (exit 
1), a change of job but not of function level (exit 2), a decline in the level of the 
function (exit 3) or getting unemployed (exit 4). With the help of a standard 
duration model the labor market history of the young graduates is analyzed. 
For each type of exit and for each type of vocational education a separate model 
is estimated. The estimation results indicate that the start at the labor market 
of full-time graduates is quite unstable; these people are relatively mobile at 
the labor market (mobility includes promotion, horizontal mobility, demotion, 
and unemployment) compared to the mobility of the dual graduates, who often 
stay with the employer where they have received their dual education. How
ever, Van Imhoff and Ritzen (1989) show that the employment probabilities of 
the dual and full-time students converge to each other. The start of full-time 
graduates may be more troublesome than that of the dual graduates but on the 
long run they seem to be better off; full-time graduates face much higher pro
motion probabilities than their dual educated counterparts. However, graduates 
from dual education do not face higher demotion or unemployment probabilities 
than full-time graduates. So it seems that graduates from full-time education 
get jobs with good career opportunities whereas graduates from the dual system 
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end up in 'dead-end' jobs. In terms of productivity this indicates that gradu
ates from the full-time vocational education are more productive than their dual 
counterparts. 

Summarizing, in this section three measures of job performance are discussed, 
namely wages, performance ratings by the supervisor and career mobility. The 
two former measures reflect labor productivity at a particular point in time 
whereas the latter more or less reflects the development of labor productivity 
in time. This dynamic measure of labor productivity is used to compare career 
mobility of full-time students and apprentices. 

2.4 Different vocational educational systems 

Countries differ in their types of vocational education. The educational sys
tems of several western countries are described and evaluated in e.g. Booth 
and Snower (1996), Gordon, Jallade and Parkes (1994), Prais (1995) and OECD 
(1996). Gordon et al. (1994) offers the most extensive description of the vo
cational educational systems in France, Germany and the Netherlands and also 
pays attention to current improvements, the role of social partners, the financing 
of vocational education and policy with regard to weak students. Differences in 
labor productivity of blue collar workers (see Prais 1995) in these countries are 
shown using an objective productivity measure. With this in hand differences in 
labor productivity of blue collar workers are related to differences in vocational 
education. Another report is by Hoeben (1992) who compared productivity of 
graduates from different types of intermediate vocational education (IVE) in the 
Netherlands. The results of these two reports are summarized in this section. 
These results may indicate what the effects might be on labor productivity when 
introducing dual tracks in Dutch higher education. 

2.4.1 Prais' cross-country productivity analysis 
Prais (1995) compared the productivity of blue collar workers in four countries 
(Germany, France, the Netherlands and the United Kingdom) in order to get 
more insight into the links between training and productivity using an objective 
productivity measure. 

In Germany, France and the Netherlands full-time secondary education is 
compulsory until the age of 16. At the age of 16 youngsters may continue 
full-time education or enter a dual educational system in which working and 
studying are combined. However, in the United Kingdom youngsters do not 
have to attend any education after the age of 16 which explains the relatively 
high number of blue collar workers without any vocational qualifications. The 
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British vocational educational system is not very transparent. There are no 
specific educational tracks for particular professional fields. Youngsters who do 
not continue in higher education can continue studying full-time at Further Ed
ucation colleges. There, they can attend broad based vocational courses where 
they can get General National Vocational Qualifications (GNVQ' s) or more 
job-specific courses where National Vocational Qualifications (NVQ' s) can be 
obtained. Students may study for one or a combination of the qualifications. 
Apprenticeship training is also possible. In Germany the vocational educational 
system is dominated by apprenticeship training. In France and the Nether
lands, where both full-time and dual vocational education are offered, full-time 
vocational education is the dominant education. 

Matched samples of 165 manufacturing plants in England, France, Germany 
and the Netherlands are compared on their productivity. Five types of plants 
were distinguished in which different average skill levels were required, namely 
(in descending average skills level) engineering, wood furniture, clothing, food 
manufacturing and hotels. In order to increase the cross-country comparability 
the plants included in the sample had to be of about the same size (50-300 
employees) and had to produce similar products (within a particular branch 
of industry). Productivity was defined as the number of products produced 
per employee-hour. The products chosen were relatively simple so that the 
productivity could be more readily compared. However, even for some products, 
like cookies in the food industry and clothes in clothing it was necessary to 
correct for quality differences in produced goods3 . 

Table 2.1 presents the productivity differentials. The quality adjusted fig
ures are given in italics. The productivity figures in Britain were taken as 
benchmarks; they show the relative difference in productivity compared with 
Britain. Table 2.1 shows that productivity is lowest in Great Britain and high
est in Germany for every investigated type of manufacturing. The productivity 
differential between the British and German productivity ranges from about 
50% in the wood and food industry to about 100% in the clothing and hotel 
industry. More generally, the results in the table above suggest that both the 

3The quality adjusted productivity in the food industry equals the product of the 
physical output per employee-hour times the quality index per unit of output. For the 
food industry the quality index is based on the average value of sales per ton less cost 
of raw materials i.e the quality index is a sort of average value added measure with 
the level of the UK as its benchmark. The quality adjusted productivity in de clothing 
industry is calculated by comparing the productivity between the two countries (UK as 
benchmark) in plants which produce an even more similar type of clothing than in the 
original sample. This 'new' sample contains about 50% of the plants from the original 
sample. This was done because there were big quality differences in clothing in the 
original sample. 
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quantity and the quality of produced goods/services in Britain are lower than 
in Germany and the Netherlands. The Dutch productivity is somewhat lower 
than the German productivity. 

If the productivity differentials are linked with the differences in vocational 
education of the laborers in these branches of industry it may be concluded 
(very cautiously) that there is (some mild) evidence that Prais' productivity 
differentials seem to favor the apprenticeship training in Germany. The Dutch 
and French primarily full-time vocational education seem to turn out workers 
who are slightly less productive than the German workers. The British rather 
chaotic (vocational) educational system seems to perform worst. 

Table 2.1 

Branch of industry 
Engin. Furn. Clothing Food Hotel 

Country 
France - - - - 5 (25) na 
Great Britain 0 0 0 W 0 (0) 0 
Germany 63 60 0 (100) -20 (45) 200 
Netherlands 36 - - - 20 (35) 100 

Source: Prais (1995), p. 48-60 
Note: quality adjusted productivity figures are given in italics 

Productivity differentials do not seem to depend on the average skills level 
needed in order to perform well; the differential is highest in the food plants 
(intermediate skills level needed) and the hotels (lowest skills level needed), 
intermediate at the two type of plants where the highest average skills level is 
needed and lowest at the food industry (low average skills level needed). 

2.4.2 Hoeben's cross-education productivity analysis 

Hoeben's (1992) research is on labor market differences between young graduates 
of four types of intermediate vocational education in the Netherlands of four dif
ferent sectors (construction, metal, administrative and nursing). An interesting 
topic in this research is the employer satisfaction with four types of intermediate 
vocational educational types. Employer satisfaction is a sort of subjective mea
sure of labor productivity and therefore it is interesting which type of education 
corresponds with the best workers according to the employers. 

There are two types of full-time intermediate vocational education differing 
in length (duration two or four years) and there are two types of apprenticeship 
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training also differing in length (duration two or four years). Hoeben distin
guished three job levels (job level 1 refers to simple work, job level 2 to skilled 
work and job level 3 to specialized work and/or supervision). Employers were 
asked to rate these four types of education between 1 and 4 twice; they were 
asked to rate the general level of the education given the job level and to rate the 
fit between the education and specific job requirements. These two ratings have 
been added up and has resulted in a rating ranging from 2 (job performance is 
very bad) to 8 (job performance is very good). 

In all sectors and for all job levels the two-year types of training scored much 
lower than the four-year types of training. Graduates from two-year dual types 
of training scored better at all the three job levels than graduates from two-year 
full-time vocational education. In the sectors constructing and metal four-year 
apprenticeships were slightly higher valued in the first two job levels than the 
full-time four-year vocational training. The latter scored better at the highest 
job level in these sectors. In the administrative and in the medical sector the 
four-year full-time vocational education graduates scored better at all job levels 
than their counterparts from the four-year dual training. However, it should be 
noted that these comparisons are based on average ratings of employers and that 
the averages between school types of the same length did not always differ very 
much. No statistical tests on differences of employer ratings have been reported. 
Furthermore, it is unclear whether these differences are a result of the type of 
training offered and/or can be explained by student characteristics, i.e. some 
sort of selectivity. 

The picture emerging is that in the Netherlands four year types of vocational 
training turn out more productive workers than two-year types of training at 
all job levels, that graduates from short dual training are better workers than 
those from short full-time vocational education and that graduates from full-
time four-year vocational education are the best performers at the highest job 
level. 

The results from Prais and Hoeben indicate that the amount and possibly 
also the type of vocational education may influence the labor productivity of 
workers. The German dual system seems to turn out the most productive blue 
collar workers. Dutch workers (most of them have finished full-time vocational 
education) are slightly less productive. The British workers perform worst, which 
is possibly due to their intransparent vocational educational system and the fact 
that many of them have no vocational qualifications at all. In the Netherlands, 
workers from a dual training do well in comparison with people from short 
intermediate full-time vocational education. At the higher job levels people 
from the long intermediate full-time vocational education seem to perform best. 
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2.5 The effect of educational type in audit
ing 

In Anglo-Saxon countries some research has been done on job performance and 
career advancement in audit firms. Type of accountancy training has been 
taken into account (Lane and Parkin, 1998), but is not applicable to this thesis; 
in Anglo-Saxon countries there is only an academic educational track in audit
ing and not a part-t ime track which combines studying and working. In the 
Netherlands the effect of having an academic or a part-time training in auditing 
on auditing expertise type has recently been investigated by Vaatstra (1996). 
Meuwissen (1999) has also paid attention to type of auditing training in his re
search on the determinants of career advancement in firms and mobility across 
firms. 

Vaatstra has done three empirical studies using research methods as recall, 
thinking aloud and knowledge assessment. These studies have been conducted 
in order to see whether practical experience influences the development of a con
ceptual knowledge network, whether expert auditors have more domain knowl
edge than less experienced auditors, whether expert auditors apply their domain 
knowledge better than less experienced auditors, whether there is a relationship 
between auditing expertise and type of knowledge and finally whether expertise 
speeds up the information process. 

In her research she distinguished four groups, namely fourth year univer
sity students, post graduate university students (2.5 years of experience), post 
graduate Nivra students (7 years experience) and expert auditors with different 
levels of knowledge. These people were given case studies on auditing issues. 
In the first study she examined the relationship between the level of expertise 
and the application of knowledge. There she found that the different groups 
did not differ in the use of knowledge on internal control procedures but tha t 
they differed considerably in their use of financial knowledge. University stu
dents did not apply financial knowledge whereas Nivra students in the same 
stage of their education did. The Nivra students tried to integrate knowledge 
about internal control procedures with financial knowledge. Nivra students also 
made significantly more correct conclusions and interpretations when doing the 
case. Just like the postgraduate Nivra students the expert auditors integrated 
knowledge on internal control processes with financial knowledge, but on top 
of that they also used knowledge on the characteristics of the specific type of 
company. The second study has been done in order to find out whether the 
observed relationship in the first study between the level of expertise and the 
use of financial knowledge could also be confirmed by another research method 
which it did. In her final study she examined whether the results obtained in 
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her other studies were caused by a lack of financial knowledge or by a difficulty 
in using financial knowledge in a specific context. There she found again that 
the Nivra students were better than the university students. Post graduate uni
versity students performed better than the fourth year university students. The 
experts scored worse than the Nivra students which was explained by the fact 
that they used less time to finish the case and would have performed better if 
they had rushed less. 

Vaatstra concludes that fourth year university students have a rather exten
sive and complex knowledge of internal control processes but that their financial 
knowledge is much less extensive and complex. Knowledge of post graduate 
university students is higher than that of the fourth year university students. 
However, post graduate Nivra students outperform the postgraduate university 
students on both internal control processes and financial knowledge. Further
more, they seem to have more links between these two types of types of knowl
edge. Expert auditors appeared to have the largest number of links between 
these two types of types of knowledge and on top of that they also have links to 
another type of knowledge namely that of the characteristics of different types 
of businesses. 

Meuwissen (1999) collected data from the membership list of the Royal Nivra. 
His research topic is related to the topic of this Ph.D. thesis and can be used to 
compare the results of this Ph.D. thesis with his research results. He investigated 
inter-organizational mobility and the chances of becoming partner of an audit 
firms. He used annual data covering the period 1970-1998. This data set does 
not only contain information on the personal characteristics of the auditor but 
it also contains information about current and former employers. He found that 
university educated auditors have a higher probability of becoming partner than 
auditors with the Nivra education. Other interesting findings were that firm size 
and changing firms was negatively related to becoming partner. 

With respect to mobility across firms Meuwissen found that tenure of audi
tors is affected by education. University educated auditors have shorter tenures 
than auditors with the Nivra education. He relates this finding to the rela
tively general character of the university education. Furthermore, he found that 
tenure is lower in the small and medium-sized audit firms than in the largest 
audit firms. In the big audit firms the probability of leaving the firm decreases 
gradually but in the small and medium sized audit the probability of leaving 
increases sharply during the first three years and then decreases. He gives as a 
possible explanation that in these large audit firms auditors are more specialized 
and have more client specific human capital than auditors working in smaller 
audit firms which reduces mobility opportunities. 
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2.6 Concluding remarks and research ques
tions 

In this chapter a short overview of psychological and economic literature on 
learning, educational performance and job performance has been given. 

According to psychological literature on learning people differ in the way they 
learn; they have different learning styles. Therefore, the existence of the two 
types of vocational education may be sensible, because they may serve students 
who differ in learning style. Student can choose the vocational educational 
system which develops his occupational skills best. In the economic literature 
this phenomenon is known as self-selection. 

Sociological literature on learning states that the type of vocational educa
tional system which delivers the best prepared students depends on the type of 
occupation. Occupations in which technical instrumental skills are most impor
tant , can best be learned off-the-job (full-time education) whereas occupations 
in which social-cognitive skills play an important role can best be learned in 
on-the-job situations (dual system). 

Some economists argue that it is more important to investigate the effect of 
school characteristics on subsequent labor market performance than on school 
performance, because the primary goal of education is preparing people for the 
labor market. Several ways have been used to measure someone's job perfor
mance, namely by wages, performance ratings by his/her supervisor or by look
ing at upward career mobility. The former two have a static character and the 
latter a dynamic one. 

Little attention has been paid yet to measure the effect of type of voca
tional education on job performance. In the Netherlands some research has 
been done on intermediate vocational education where both educational tracks 
are common. The results of this research indicate that full-time graduates of 
intermediate vocational education need more time to find a job than dual grad
uates. Dual graduates ' start at the labor market is better but they face lower 
promotion probabilities than full-time educated graduates. In the long run, full-
time graduates seem to be more productive and have better chances at the labor 
market. However, it is not clear whether this is caused by the education or by 
ability differences between the two types of workers. It is also not clear whether 
these results can be extrapolated to higher education. 

From international comparisons it seems that the apprenticeship training as 
in Germany gives the most productive blue collar workers. Dutch research also 
indicates that type of vocational education and duration of the education may 
influence labor productivity of workers. In the Netherlands graduates from short 
intermediate vocational training are far less productive than their counterparts 
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from a three-four year vocational training. People from the 4-year full-time 
training are more productive in high level jobs than their counterparts from dual 
training. At lower job levels graduates from the two different long educational 
types differ hardly in job performance. If these results also hold for higher 
education the benefits of introducing dual tracks in higher education may not 
be very large or even negative. 

Recently, some research has been done on the effect of type of auditing 
training on expertise in auditing and on job mobility in auditing. Students 
from the part-time and full-time auditing training do not differ much in their 
knowledge on auditing, but there are differences in financial knowledge and links 
between financial knowledge and expertise in auditing favoring the part-time 
students in auditing. It is unknown whether these differences are still present a 
few years after completing the training. 

Auditors with a university training have shorter tenures than auditors with 
a part-time training. This may be caused be the relatively general character of 
the university training. Part-time educated auditors have relatively much firm-
specific human capital and probably less general human capital. This may lower 
their job mobility. 

Based on the study of literature some research questions have been formu
lated for this thesis: 

Which of the two educational types turns out the most productive employees ? 

If one compares two differently educated auditors holding the same job, who 
will turn out to be the most productive? It is expected that job level plays an 
important role in answering this question. Auditors of Nivra who have just grad
uated have more work experience than university educated auditors who have 
just graduated. Therefore, the Nivra educated auditors are expected to perform 
better at work during the first years after graduating. However, graduates of the 
full-time study may become more productive later on in working life because of 
their more developed theoretical and general skills. A related research question 
is: 

Do people choose the training system which makes them most productive; i.e. 
does educational self-selection occur? 

It is possible that each type of accountancy education attracts certain kinds 
of students. Nivra might e.g. attract students who want to do practical work 
and who are not interested in theoretical knowledge. For full-time students the 
opposite might be the case. Each type of student may choose the educational 
type which suits best with his/her learning style. Another feature which causes 
selectivity is that the Nivra students must be employed in order to be allowed to 
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at tend the courses. It is possible that the employers pick out the most promising 
students of the pool of applicants for a job as assistant. So it is very well possible 
that the students are selected somehow to the training types. 

In labor economics it is argued that not only measures like wages indicate 
productivity of workers but that comparing workers' career paths may also in
dicate who is most productive. Following this branch of literature results in the 
following research questions: 

Do auditors of full-time education have different career paths than auditors 

of the Nivra education? 

Auditors of Nivra are likely to have a better start at the labor market than 
auditors of full-time educations. This is because they often stay employed with 
the employer. Auditors of the full-time education on the other hand probably 
have to search for a job and they might in fact be overqualified for their first 
job(s). However, they may outperform the former students of Nivra in later 
years. Because they are more theoretically and generally skilled they will be 
more suited for middle and higher management jobs and in times of increasing 
unemployment they will be less vulnerable; it will be easier for them to switch 
to other kinds of jobs with better labor market prospects. This paves the way 
to a related sub-research question: 

Do auditors of full-time education work in a wider range of jobs than auditors 
of the Nivra education? 

It is very likely that this will indeed be the case. Full-time accountancy 
training provides relatively more theoretical and general subjects than the Nivra 
education combined with working as junior auditor. The general skills and 
theoretical knowledge of full-time educated auditors make it possible for them 
to learn new skills necessary for successfully performing a somewhat different 
job relatively easy. Full-time students are expected to be less concentrated at 
one particular job in one particular sector than Nivra educated auditors. 
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Chapter 3 

Lifecycle model of educational 
choice 

3.1 Introduction 
One may choose from different ways to get educated in a certain job or profession. 
One possibility is to attend a full-time vocational education and the other way 
is to choose for a combination of part-time working and part-time vocational 
education. For some professions both educational tracks exist. We are interested 
in the determinants of the choice between these two tracks. We have constructed 
a theoretical model which models the decision process and which might provide 
insight into the factors determining educational choice. 

We start with a person who wants to be schooled in a certain job (or type 
of job) and has to choose between full-time vocational education (FVE) and 
dual vocational education (DVE) (combined working and learning) in order to 
become qualified. We assume that the education choice is determined by the 
expected net value of lifetime income from each educational type (abbreviated 
to ELIj where the subscript j refers to educational type). The educational type 
which yields the highest ELIj is chosen. 

There are some differences between FVE and DVE. The main difference is 
that students who attend FVE have to spend about 40 hours a week on going 
to school and studying whereas students who are in the dual track work 3-4 
days a week and go to school 1-2 days a week. Study durations may differ 
between the DVE and the FVE. In FVE students do not go to school all the 
time, they also have practical periods. Dual students usually are employed and 
receive a salary during their training period. Full-time students' income consists 
of scholarships, educational loans, money from relatives and wages earned at 
sidelines. The curriculum of the full-time education usually contains relatively 
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many theoretical and general subjects preparing students for a relatively wide 
range of occupations whereas the curriculum of the DVE is typically smaller, 
preparing students for a smaller range of jobs. This might make dual students 
more sensitive to fluctuations in the labor market since it is more difficult for 
them to switch to another job. 

The outline of this chapter is as follows. Section 3.2 introduces the basic 
model. This model is simple and contains only a few basic variables, like income 
while in training, starting wage, cumulative reward growth, discount factor and 
study duration, determining ELIj. The marginal effects of these basic variables 
on the ELI/s and on the choice of educational type people make is shown. 
Section 3.3 extends the basic model. Here we also take the probability to drop 
out of the education into account. Dropping out make people enter the 'quit-
track' at the labor market with its accompanying reward profile over time instead 
of the 'education type j track' with his specific reward profile. Section 3.4 gives 
a summary and concludes. 

3.2 Basic model 
We consider two educational tracks which prepare for the same profession. FVE 
is denoted by type f, and dual DVE is denoted by type d. An individual chooses 
the school type j which yields the highest expected net value of lifetime in
come, denoted by ELIj.We assume, for simplicity, that things like leisure, hours 
worked and hours studied are irrelevant. It is important to include income re
ceived/earned during the training period in the analysis because income during 
the training period depends on the type of training; income of students from 
different types of training have different components; dual students only receive 
salary while full-time students do not. Their income during their training pe
riod consist of several components, like scholarships, money from their parents, 
salary from sidelines and study loans. This is reflected in equation 3.1: 

ELI f I ' Be-ptdt + I R}{t)e-ptdt = (3.1) 
Jo Jrj 

^(l-e-"Tf)+ fTRf(t)e 
P JTI 

'Tf 
rT 

, )e~ptdt 

and 

ELId= ( Rd(t)e-ptdt (3.2) 
Jo 
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Equation 3.1 consists of two parts, namely expected income derived during the 
training period of education type j and expected income derived during the 
remaining working period. Rj(t) denotes the education specific expected reward 
at t ime t from education j . The discount factor p makes expected income in the 
future weight less the farther away in time. The training period of education j 
s tarts at t — 0 and stops after Tj years. So the study durations may differ between 
the two tracks. T stands for the number of years until the year of retirement. 
Full-time students study in the period [0,T/]. We assume for simplicity that 
during this period a constant yearly income B is received1. They work in the 
period [TJ ,T] and we assume that at t=Tj they have a job and earn a start ing 
reward RQJ = R;(TJ) > 0. Dual students work in the period [0,T]. At t = 0 the 
dual students earn a starting wage Rod = -Rrf(O) > 0 and is higher than B would 
have been. 

The level of the rewards changes over time. One receives the starting reward 
until t = t i , the point in time of the first reward change. At t = £2 the second 
reward change takes place. At t = tn the last reward change occurs, resulting in 
the reward Rj(t = tn) which one receives until retirement at t — T. This may 
result in reward profiles over the whole working period as in figure 3.1. We think 
that the reward profiles presented there are quite realistic: during the training 
period full-time students receive a relatively low constant income whereas the 
dual students earn a relatively high income which increases during the training 
period. For both groups reward rises sharply during the first part of the working 
life then it starts rising less fast and eventually during the last part of some
one's working life it increases very slowly/stays constant until retirement. At a 
certain point in time T* the reward of the full-time students may equal/become 
higher than the reward of the dual students i.e. R/(T*) > Rd(T*). If T* ex
ists the gap between the expected net present value of income generated until 
T* in case of a full-time education (abbreviated to ELI/(T*) instead of a dual 
education ( ELI^T*) ) starts to decrease. There may exist a point in t ime T** 
where the ELI/(T**) is equal to/becomes higher than the ELId(T**). If T** ex
ists the individual chooses full-time education and otherwise (s)he chooses dual 
education. 

*B might be negative if study loans are larger than the other sources of income. 
Individuals can transfer some of R to the training period t<T/. Under the assumption 
of perfect capital markets and separability of earning and spending this has no effect 
on ELU/. 
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Figure 3.1: Education specific reward profiles 
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We decompose the function Rj(t) into two parts. Rj(t) is equal to the starting 
reward RQJ times a growth factor Xj(t), i.e. Rj(t) — Roj\j(t) with Xj(t) = ~^~-
Now RQJ is a constant and Xj(t) is a real discontinuous function. We do this 
because later on in this chapter we want to analyze the effects of different starting 
rewards and different growth profiles on educational choice. This changes 3.1 
and 3.2 into: 

ELI f = - ( 1 - e~pTi) + f RofXf(t)dt (3.3) 

ELId= f RoaXdWe-^dL (3.4) 
Jo 

In order to solve the integral in equations 3.3 and 3.4 we use the first mean 
value theorem of integration which says: 

Theorem 3.1 (the first mean value theorem of integration) 
Let f be a real continuous function on the interval [a, b] and let g be a real 

integrable function on [a,b] and either g>=0 org<=0. Then there is an £ € (a, b) 
such that 

rb fb 

/ f(x)g{x)dx = ƒ(£) ƒ g{x)dx 
Ja Ja 

The proof of this theorem can be found in many basic mathematical analysis 
text books. We define the following functions ƒ and g 

ƒ(*) = Rojé-l*, for t e [Tj<=t<=T} (3.5) 

g(t) = Xj{t), for t e [Tj<=t<=T] (3.6) 

It is clear that f is a real continuous function. Now we have to show that g is an 
integrable function on [TJ, T]. The function Xj(t) is a real discontinuous function. 
According to the following theorem (proof see Almering et. al. 1993) g(t) is a 
Riemann integrable function: 
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Theorem 3.2 

If f:[a,b] —> R is bounded and if there are only a finite number of points in 
[a, b] where ƒ is not continuous then f is Riemann integrative on [a, b]. 

Define rwj as the point in time someone starts working. The function Xj(t) 
takes on the following values in the intervals [TJ,T]: 

\j(t) = iifte[T w i , t i) 

W) = ^~ifte\tt,t>+1),ie{l,2,..,n~l} 

A,(t) = MAxte^T] 

The function \j(t) is discontinuous in the points t,. There are n such points 

in [TWJ,T] SO n is finite. The values Xj(t) takes on in [TWJ,T] are finite, since 
Roj =£ 0. So we may conclude that Xj(t) is a Riemann integrable function. Now 
we have shown that g is an integrable function on \TWJ,T] we may apply the first 
mean value theorem on integration on equation 3.3 and with ƒ and g defined as 
in equations 3.5 and 3.6: 

Applying Theorem 3.1 and 3.2 gives the following expressions for the ex
pected net present value of lifetime income of the two types of education: 

ELIf = J ' Rf(t)e-Ptdt+ j Rf^e-^dt (3.7) 

/ " 
Jo 

Be-ptdt + e-ptfRof\*f 

P 
with £/ e (Tf.T) 

B(l-e-prf)+e-pCfRofX*f 

ELId = J0
dR^e~Ptdt + J Rd(t)e->*dt (3.8) 

= e-^RodX*d 

with £d e (0, T) 
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Here A* is the solution of JT Xj(t)dt and reflects the cumulative reward growth 
(CRGj) over the working period. Note that we have not made any assumptions 
about the reward profile over time. By using CRG^ this is not necessary. Now 
we have got a very simple expression for the ELL,. With equation 3.7 and 3.8 
in hand we can derive the marginal effects of the discount factor p, the start 
reward RQJ, the cumulative growth A* and study duration on ELL,. Below the 
derivatives of the basic variables on the ELI_, 's are shown: 

dELld 

dp -Çde-XRodXd < 0 

= 4 {e~PTf(PV - 1) - 1) - tfe-X'Rof\} < 0 

OTd ÖTd 

dELIj 

dR Oj 

e-^X*j>0,j = d, ƒ 

- ^ - = e-XtRoi > 0, j = d, ƒ 

The results are as expected. The marginal effect of the discount factor p on 
ELIj is negative for both dual and full-time education. For the latter this is 
not clear immediately. However, we have simulated the value of the expression 
e~pTf(pTf — 1) — 1 using reasonable values of p (p e (0,0.20)) and T/ ( T / 6 
[3, 8]). The simulated values of e~pTf(pTf — 1) — 1 were all negative and because 
—Çfe~p Ĵ Rof\*f is also negative the derivative of p on ELI f stays negative. If 
we link this finding with the choice between FVE and DVE this may indicate 
that people with a high discount factor choose for dual training because of 
the relatively high earnings during the training period compared to the income 
during the full-time training period. 

In order to say something about the marginal effect of study duration on 
lifetime earnings we make use of theorem 3.3 (see appendix) which says that in 
case of a real continuous decreasing function f on an interval [a,b] an increase in 
the lower bound a in the interval [a,b] increases the value of £ which makes the 
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following hold: j a f(x)g(x)dx = ƒ(£) j a g(x)dx, £ £ (a,b). It is not clear what 
the sign of the marginal effect of study duration on lifetime earnings will be, 
because a longer study duration not only decreases the length of the working 
life (after the training period) but, according to human capital theory, it may 
also increase someone's human capital. The shorter working life decreases ELI / 
according to theorem 3.3. This effect is not present in ELLj because Twd = 0 . 
Increases in human capital may result in higher starting rewards for the full-
timers (not for the dual students because they start working at Twd =0) and 
a change in CRG. The sign of the change in CRG is not clear because of two 
opposite" effects; the shorter working life (for dual students a shorter working life 
in which they are fully qualified) leads to a decrease in CRG, but an increase in 
human capital may lead to better job opportunities/higher productivity which 
increase CRG. 

The marginal effect of the yearly income B during the school period of full-
time students has a positive effect on lifetime income; this is as expected. The 
starting reward ROJ has a positive effect on ELIj . This is just what we expected; 
a high starting wage results in a higher ELL;. Furthermore we see that the 
marginal effect of CRG on ELI; is positive. If you make career your lifetime 
income will increase. 

Educational type j is chosen when it yields the highest ELI of the two 
educational types. If we denote the difference in lifetime income by choosing 
FVE instead of DVE by I we get: 

/ = ELIf-ELId= (3.9) 

* ( 1 - e-n) + e-XfRofX} - e~^R0dXd 

If I is positive (negative) then FVE (DVE) is chosen because it yields the 
highest expected net present value of lifetime income. The marginal effects of 
the different components of equation 3.9 on I are quite obvious. More interesting 
may be the effect of the difference in the basic variables on I. Assume 

Rod = £rRof, eT > 0 (3.10) 

Xd = ex\}, ex > 0 (3.11) 

Here the e^'s reflect the relative magnitude of the dual starting reward and the 
dual CRG compared to their full-time counterparts2 . These e^'s are individual 

2 We have decided not to investigate the effect of different study durations because we 
knew beforehand that the sign of the effect would be unclear, just as with the marginal 
effect of study duraton on the ELI, 's. 
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specific and they depend on individual characteristics. Plugging equations 3.10 
and 3.11 into equation 3.9 gives 

I = ELI f - ELId = (3.12) 

- ( 1 - e'PTf) + e-XiRojX) - e ^ e ^ - R o / A } 

Differentiating / with respect to the Efc's shows that the marginal derivatives 
of the relative magnitudes eT and E\ on I are negative 

dl 

der 

dl 

dex 

= -exe-rt«ROf\}<0 

= -ere-pidRofX} < 0 

If the dual starting wage rises compared to the starting wage of full-time stu
dents it becomes more attractive to choose the DVE and the same holds for the 
cumulative wage growth. This is caused by the increase of ELI^j relative to ELI / . 

3.3 Including graduation probabilities 

Students who start an education may drop out after some time. The graduation 
probability is an important variable. In the Netherlands the graduation proba
bilities in e.g. higher education (which is full-time education) lie around 60-70% 
(see e.g. De Jong & Meijer, 1990). This shows that the probability that people 
end up in the drop-out track is considerable. With ordinary probit models you 
can see which factors are important in graduating or not and whether there are 
differences in the effects of variables on the graduation probability of the two 
different education types. Cognitive ability may play a more important role (in 
magnitude and maybe also in significance) in the full-time education than in the 
DVE graduation, where practical and social skills may be more important than 
in full-time education. These quitters have another life time income than those 
who graduate. This is because they can not practise the job for which they went 
to school whereas the graduates can. So the quitters face a starting reward Kojq 

and a CRG X*q which differ from their graduate counterparts. 
Full-time students, respectively dual students may pass with probability Pf, 

respectively P^. We assume that people choosing between dual and full-time 
education take these graduate probabilities into account when they maximize 
their ELI. 

The ELI of the working period in case of quitting equals 
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ELIjq = f Rq(t)e-f>tdt = R0jq\*qe-rt>i (3.13) 
JB{rjq) 

with £jq e (E(Tjq), T) and E(Tjq) G (0,TJ] 

where E(Tjq) stands for the expected time the quitter has spend in education. 
This expectation lies somewhere between the start of education and the time 
someone would have needed to graduate. With equation 3.13 and the graduate 
probabilities P / and Pd in hand the general formula for the ELIj's are now 

ELIj = I Rj{t)e-ptdt + Pj RJ{t)e-ptdt+ (3.14) 
JO JE{Tjq) 

fT 

(1 - Pj) / Rjq{t)e-Pldt 
JE(Tjq) 

We want to concentrate on the effect of the graduation probabilities and the 
ELIJ9 of quitters on the ELIj of educational type j . By plugging equation 3.13 
into equation 3.14 we get the following education specific ELIj' s: 

ELIj = Pf (-(1 - e-pTf) + RofX'je-xA (3.15) 

+(1 - Pf) ( ^ ( 1 - e - ^ ( ^ ) + RQfq\}ge-Xti'\ 

with Çf e (Tf,T) and £ / ? e (E{rfq), T) 

ELId = Pd (e-X'RMXÏ) + (3.16) 

/ rE(Tdq) fT \ 
(1 -Pd)\ / Rd{ty-ptdt+ / Rdq(t)e-<"dt 

\Jo JE(Tdq) J 

= Pd (e-XtRoiXi) + (1 - Pd) ((1 - e - ' ^ ^ Ä o d A ; * + RodqK^~pU") 

with id e (0,T) and £d, G (E{Tdq),T) 

The terms in brackets after the graduation probabilities Pd and P / are the same 
as before. New are the terms in brackets after the quit probabilities. The first 
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expression reflects expected income during the training period until one quits 
and the second expression reflects expected income during the working period 
in case of quitting. The term Â * is the resulting CRG of quitters during their 
training period when using theorem 3.2 on equation 3.16 

We want to concentrate on the effect of the differences in the variables on 
educational choice just as in equation 3.8. We do that for the new variables in 
our model i.e. the graduation probabilities, the start reward of the quitters and 
the CRG of the quitters. Therefore, we define: 

Pd = epPf, ep > 0 (3.17) 

Rodq = ZrqRofq, £rq > 0 

Kq = £\qtfq> £ \q > ° 

and put this in the following expression for I : 

I = ELIf -ELld= (3.18) 

Pf(^(l-e-^)+RofX*fe-P^ + 

(1 - Pf) (- (l - e"PE^ + Rof\*fe-rtfA 

-epPfe-rtiRod\d 

- ( 1 - epPf) ((1 - e-PE^>)Rod\ï + SrqRofqSx^e-^) 

with £ƒ e (Tf,T), Çfq e (E(Tfq), T),Çd € (0,T) and &, G (E(Tdq),T) 

The derivatives of these new variables on I are given below. The sign of the 
derivative of ep on / depends, loosely speaking, on whether the expected lifetime 
income from quitting exceeds the expected lifetime income of graduating in 
education type d; if expected lifetime income of quitting the DVE is higher 
(lower) than completing it the sign will be negative (positive). If the probability 
of graduating from DVE increases relative to the probability of completing full-
time education then the relative value of choosing FVE instead of DVE will 
decrease (increase) if completing the DVE leads to a higher (lower) expected 
lifetime income than quitting the DVE. It is likely that completing the DVE 
results in a higher expected lifetime income than dropping out of DVE. So we 
expect dl/dep to be positive. 
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dl_ 
Pf(-e-^RodX*d + (1 - e-rZ^RfuiX? (3.19) 

+erqRofqexqyfqe~pid") 

— = -(l-epPf)e-P£d«eXqRofqyfq<0 
0£rq 

r\ j 

— = -(l-epPf)e-r^erqRofq\}q<0 

The effects of increases in erq and £\q are clear; they increase the relative 
income from dual education to the income from full-time education. This is as 
expected, because increases in erq and e\q just mean that the relative starting 
reward and the relative cumulative wage growth of quitters from DVE have 
increased compared to those from the full-time educated dual quitters. 

3.4 Summary and concluding remarks 

In this chapter a theoretical model is presented which models the educational 
choice of individuals; people can choose between two types of vocational ed
ucation, namely full-time vocational education and dual vocational education. 
The individual's choice is based on choosing the school type which generates the 
highest expected net present value of lifetime income (ELI,). 

We have developed a simple model in which the ELIj is the sum of the ex
pected net present value of lifetime income generated by this education during 
the training period and the expected net present value of lifetime income gen
erated during the remaining working life of the individual. A nice feature of 
our model is that no assumptions are made about the reward profile over time. 
The ELIj of an education depends on four key variables, namely discount factor, 
study duration, education specific start reward and growth capacity CRG. We 
have shown that starting reward and growth capacity increase ELIj and that 
an increasing discount factor decreases ELIj. The effect of study duration on 
ELIj is unclear because this variable not only influences ELIj directly through 
e~p^ but it is also likely to influence the starting reward and CRG indirectly 
and determining the sign of the overall effect of study duration on ELIj is not 
possible. 

In order to be able to predict the variable I is defined denoting the difference 
in expected net present value of lifetime income by choosing FVE instead of 
DVE. We have assumed that differences in start reward and CRG between the 
two education types stem from the personal characteristics of the individual; if 
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the dual starting reward increases relative to the full-time starting reward the 
DVE becomes more attractive. The same holds for the CRG. 

In an extension of the basic model we have incorporated the possibility that 
someone drops out of the education and earns the 'quit start reward' and faces 
the 'quit cumulative growth reward'. These variables are still education specific. 
Just as in the basic model we have ascribed differences in the graduate probabil
ities, the quit start rewards and the quit cumulative growth reward to individual 
characteristics. If by a change in the personal characteristics the relative quit 
starting reward of the DVE increases the DVE becomes more attractive relative 
to the FVE. The same holds for the quit CRG. The sign of the effect of a rela
tive increase of the graduate probability in DVE on the relative attractiveness 
of FVE versus DVE is undetermined; it depends on whether expected lifetime 
income in case of quitting is higher or lower than the expected lifetime income in 
case of graduating in dual; DVE becomes relatively more attractive if expected 
lifetime income in case of completing it is higher than dropping out of it. 
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3.5 Appendix to chapter 3 
Theorem 3.3 

Let f: [a,b]—> R be a real continuous strictly decreasing function, a, b>=0, 
a>b and let g be a real integrable function on [a, bj and, g>=0 or g<=0, then 
there exist f ' and £ with £' > £ such that 

I f{x)g{x)dx = ƒ (0 f g(x)dx, £ e (a, b) (a 3.1) 
Ja Ja 

/ f(x)g(x)dx = ƒ ( £ ' ) / g{x)dx,Ç'e (a + A,b) and A > 0 (a 3.2) 
Ja+A Ja+A 

with jb
ag{x)dx > f*+Ag(x)dx > 0 

Proof 
The left-hand side of equation a 3.1 can be split up in two parts for any 

0<A < b-a 

/ f(x)g(x)dx = / f(x)g(x)dx + / f(x)g(x)dx (a 3.3) 
Jo Jo Ja+A 

and according to the first mean value theorem there exist £ e (a.b). £' e 
(a, a + A), £"(a + A, b) such that 

ƒ ( 0 / g(x)dx = ƒ(£') / g(x)dx + ƒ(£") f g(x)dx (a 3.4) 
Jo Jo Ja+A 

and splitting up fag{x)dx = j°+A g(x)dx+f*+Ag(x)dx and rearranging things 
a bit gives 

( / ( 0 - ƒ(£')) f g(x)dx = (ƒ(£") - ƒ(£)) /'" 9(x)dx (a 3.5) 
Jo Ja+A 

and subsequently 

/ ( f l - ƒ ( £ ' ) £+A9(*)dx . 
/ t f " ) - / ( f l i û

a + A
f f (x )dx > ( a 3 - 6 ) 
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According to equation a 3.6 the following must hold: 
I) ƒ(£) - ƒ(£') > 0 and f(0 - ƒ(£) > 0 or 

n) ƒ ( 0 - / ( 0 <0 and/ (n- / (0<o 
I is not true because ƒ(£) - ƒ(£') > 0 implies (note that f is a decreasing 

function) f < f', and ƒ(£") - / (O > 0 implies £" < f . Combining this gives 
£" < £ < £' which is not true because £ < £". 

II is true and proofs our theorem; ƒ(£) - ƒ(£ ) < 0 implying £ > £' and 
/(£") - / ( 0 < ° implying f" > £• T n i s results in £' < £ < f" which proofs that 
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Chapter 4 

Training and work of auditors 

4.1 Introduction 
In the Netherlands there are different ways to be trained as a qualified auditor. 
People can at tend the full-time university education or they can choose for a 
combination of part-t ime courses offered by Nivra and on-the-job training. In 
this chapter the auditors ' duties and the full-time and part-time educational 
programs of auditors are described and compared. Furthermore, the costs and 
benefits during the school years of the two different types of education are pre
sented. In later chapters the costs and benefits after the school years will be 
analyzed. 

4.2 Auditors ' duties in different sectors 

There are five sectors in which auditors are usually working, namely public 
auditing, internal auditing, public sector, financial management and in the edu
cational field1. In this section a general overview is given of the main duties of 
auditors working in different sectors. 

Auditors working in public auditing audit financial accounts of organizations 
(Nivra 1996a, Vaatstra 1996). They do so because the owners of a company are 
not necessarily those who manage the company. The management of a com
pany might give a misleading picture of the company's financial situation in 
order to hide e.g. fraud, or poor performance. Auditors check whether the 
financial statements of an organization reflect its true financial situation and 
whether the financial statements are stated in accordance with specified ac
counting principles. The auditor's opinion about the t ruth and fairness of the 

1Here and in the remainder of this thesis auditing refers to financial auditing. 
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financial statements is recorded in an auditors' report. Parties concerned with 
the organization, like shareholders and banks, can receive this auditors ' report in 
order to get assurance (although without absolute certainty) about the fairness 
of the financial statements. Other tasks of the auditor are carrying out audits 
of financial information with respect to mergers and take-overs, giving advice to 
improve the organizations' existing (financial) information system, and helping 
with making up financial statements of an organization. Auditors generally work 
in teams and not on their own. For each project a new team is put together. 
Such a team might consist of a graduated auditor who has the supervision over 
the project and several assistants. The tasks performed by the assistants are 
in accordance with their theoretical knowledge and practical experience (Nivra 
1996a). 

Large firms or organizations may have their own internal auditing depart
ment. Auditors working there are called internal auditors. Internal auditors ' 
work consists of several duties like drawing up the firm's annual account, giving 
advice in financial issues, supervising the firms' organization and administra
tion (operational auditing), supervising the firm's information networks, and 
advising the firm's management. 

Auditors working in the public sector work in several types of jobs. They 
can work at central government departments, provinces, or for large cities. Most 
of the auditors working at departments work at the treasury department where 
they advise in financial issues, check annual accounts and expenses of other 
departments, etc. Auditors working at other departments, provinces and large 
cities may work at internal auditing of the department or have a non-auditing 
job. There are also auditors working at the tax authorities (Belastingdienst) or 
at the audit office (de Rekenkamer). They are involved in checking whether the 
tax returns of large organizations are correct or whether the expenses in public 
sector are done efficiently. 

Auditors working in financial management can be found in a wide range of 
jobs. Generally, for these jobs an education in economic sciences is required. 
Auditors working in financial management usually hold jobs like controller, fi
nancial consultant, account manager, treasurer, financial manager, head of fi
nancial or administrative departments of an organization, financial director or 
general director of a firm. 

Finally, a small number of auditors work in the educational field. They 
teach subjects in accountancy at institutions of higher vocational education, at 
universities or at the Nivra. Most of them also work in public auditing or in the 
public sector. Some of them are also engaged in doing research. 
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4.3 Education of auditors 

At the end of the 19th century and the beginning of the 20th century there were 
different auditors ' organizations which offered trainings in accountancy2 . These 
organizations had different curricula and different exams. At that time the au
ditors ' profession was not recognized yet. This was partly due to the differences 
in the accountancy trainings. In order to overcome this problem the different 
organizations joined their training programs and exams. In 1927 the first joint 
exam was held. However, only in 1962 the auditors' profession was recognized 
by law. The first academic education started in Rotterdam in 1915. The Uni
versity of Amsterdam and the 'Rooms Katholieke handelshogeschool' in Tilburg 
followed offering academic education in accountancy in 1927, respectively 1931. 
Until 1967 the part-t ime Nivra training and the university training were not 
considered as types of education of equal quality. 

In the Netherlands there are nowadays two ways leading to the title 'Register 
accountant ' which is equivalent to the titles 'CPA' or 'CA' used in Anglo-Saxon-
countries3 . For both educational tracks students should have a VWO certificate 
(VWO refers to pre-university secondary education). The structure of the two 
training programs are shown in table 4.1. 

Table 4.1 

Overview university and Nivra accountancy training 

university Nivra 

P a r t year part year 

propedeuse l Nivra accountancy 1 1 - 2 | 
d o c t o r a l 2 - 4 Nivra Accountancy 2 2 ^ - 5 
part-t ime post-doctoral 5 - 6 Nivra Accountancy 3 5 - 7 ^ 

One can at tend a full-time university study in economics with accountancy as 
specialization followed by a part-t ime post-doctoral university course in accoun
tancy or one can choose for the part-time system jointly offered by the Royal 

2For an extensive description on the history of training for auditors see Vaatstra 
(1996). 

3In higher vocational education it is possible to study business economics with ac
countancy as specialization. However, this education only offers a part of the training in 
accountancy. Graduates from higher education who want to become fully qualified have 
to continue their accountancy training at university or the Royal Nivra. There, they 
get exemptions (30-60% of the entire curricilum of the accountancy training) dependent 
on their specialisation at HVE. 
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Nivra and university Nijenrode. In this section the two training programs are 
described as they were in 19964. The education in accountancy of the University 
of Amsterdam is taken as an example of the full-time education in accountancy. 
Educational programs of the other universities are very similar. 

The entire academic study in economics (specialization accountancy) nomi
nally takes six years. During the propedeuse (first year) and the doctoral5 (three 
years) students have to spend approximately 30-40 hours a week on studying. 
During the post-doctoral part (two years) they go one day a week to university 
and work four days a week. During that period they should spend about 20 hours 
a week on studying. In the first part of the university training students at tend in
troductory courses in the main branches of both general and business economics 
and follow courses which enlarge their communicational and analytical skills 
(like mathematics and statistics). During the second half of the second year stu
dents choose a specialization. If students choose the specialization accountancy 
they primarily follow basic and advanced subjects in accounting, auditing and 
accounting information systems or subjects related to accountancy. Students 
finish the doctoral by writing an extended essay or by doing a final project at a 
firm. After graduating students are not qualified auditors yet. They still have 
to finish the part-t ime post-doctoral study in accountancy. The subjects taught 
there are extensions of the subjects in accountancy given during the doctoral. 
It is finished by writing an extended essay and an oral examination in finan
cial auditing. In two advanced subjects, i.e. advanced audit of accounts II and 
advanced accounting information systems, post-doctoral students have to pass 
the same test as the Nivra students. This indicates that the university students 
and the Nivra students eventually have comparable theoretical knowledge in the 
core subjects of accountancy. 

Students following the Nivra program usually work four days a week at an 
audit firm/in the public sector and go to school one day a week. They have 
to spend about 12 hours a week on doing homework. People following this 
track have to spend more time on working and studying than the university 
students and consequently have less time to spend on leisure and extra-curricular 
activities. The program consists of three parts with a total nominal duration of 
7.5 years. After completing the 3rd part of the course one is entitled to use the 
academic title 'doctorandus' (drs.) and the title 'registeraccountant' (RA). The 
three parts prepare students for doing work at different levels (Nivra/Universiteit 

4The part-time education in accountancy used to be offered by Nivra. In mid 
nineties Nivra and university Nijenrode started their joint part-time accountancy train
ing. Because of this cooperation the students following this education are also entitled 
to use the academic title 'doctorandus'. 

Completing the Dutch 'doctoraal' is equivalent to obtaining a Master's degree. 
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Nijenrode 1996). Each part is closed by a certificate. The first part is offered by 
Nivra arid the second and third part are offered by both Nivra and University 
Nijenrode. 

During the first part introductory accountancy subjects and some general 
subjects which are useful for auditors like statistics and law are taught. The 
theoretical knowledge obtained can immediately be used in practice. In the 
second part accountancy subjects are given on a higher level and some gen
eral subjects are given which are not directly related to accountancy. These 
subjects are given in order to give the students some general knowledge in eco
nomics. During the third part the core courses in accountancy are given at an 
advanced level. It is closed by a final project related to one of the core subjects 
in accountancy: financial auditing, information management, management and 
organization or costs and financing. 

Comparing the two educational programs, the university education and the 
Nivra training have a lot in common. Their students follow the same core sub
jects in accountancy and subjects related to accountancy (like law. business 
economics and mathematics) . The core subjects in accountancy are of the same 
weight. The difference between the full-time and the Nivra program is, among 
others, the attention given to mathematical subjects and general economic sub
jects with university students getting relatively more general economic subjects 
and mathematical subjects. Their analytical skills may therefore be better devel
oped than those of the graduates from Nivra. Another difference is that full-time 
students have more leisure and time for extra-curricular activities. Nivra stu
dents on the other hand already use the knowledge obtained in class in practice 
at the beginning of their training while university students start working after 
they have finished the doctoral part of their study. Nivra educated auditors are 
therefore more able to apply their theoretical knowledge on practical situations. 
Another important difference is that the university track takes only six years 
(nominally) whereas the Nivra education takes 7.5 years (nominally). 

Since the Nivra educated auditors have worked during their training they 
have acquired specialized knowledge about certain clients of the firm and about 
particular markets. This specialized knowledge is valuable as long as the auditors 
stay with the current employer, but may be of smaller value for other employers. 
On the other hand, university educated auditors have acquired more general 
human capital during their education, especially during the first two years. They 
have invested relatively little time in acquiring firm-specific human capital since 
they have worked only during the last two years of their education. Compared 
to the Nivra educated auditors they have more general human capital and have 
less occupation-specific and firm-specific human capital. These differences in 
human capital may have consequences for the wages and the mobility of the 
differently educated auditors as will be discussed in later chapters. 
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4.4 Costs and benefits of training 

Youngsters who choose not to enter the labor market after graduating from sec
ondary education but who choose to continue studying are investing in their 
human capital. This human capital can be seen as a stock of productive capital 
which can be rented by employers. The value of an individual's human capital is 
derived from the wage the individual can earn on the labor market. By continu
ing school people want to increase their human capital (especially the productive 
part) and thereby their future earnings. The expected benefits of education are 
a higher level of (future) earnings, grants, a greater job satisfaction, etc. There 
are also costs involved by going to school. There are direct costs like tuition 
and costs of books and there are indirect costs like foregone earnings during the 
school period. Forgone earnings are the most important costs because people 
are not able to work (full-time) during this period. The direct costs are rather 
small relative to the foregone earnings. De Koning et. al. (1996) have estimated 
the costs and benefits of the main school types in the Netherlands. 

Both university and Nivra students have to face costs and benefits of school
ing. Here, the costs and benefits during the training period for these different 
groups are compared. For the Nivra students these figures are calculated after 
six years of study (comparable with nominal duration university training) and 
after 7.5 years (nominal duration Nivra education). In later chapters attention 
will be paid to the future benefits. 

The costs and benefits of training of auditors for employers may also differ. 
For example, the tuition part of the costs in education differs quite a lot; in 
1996 the total tuition fee for the entire Nivra program was four times higher ( ± 
fl. 48,000) than the tuition fee ( ± fl. 12,000) of the post-doctoral accountancy 
program. However it is very hard to determine the precise total costs and benefits 
of the two educational tracks6 . Since the focus of this thesis is the labor market 
effects of type of accountancy education for the auditors this issue will not be 
studied here, although it may be very interesting. The present value method is 
used to calculate the private costs and benefits of education during the training 
period. The costs and benefits have been calculated from the moment people 

6To mention just a few problems one encounters when trying to determine the costs 
and benefits for the employers: the total costs of training also includes training costs 
of courses given within the firm, coaching time by supervisor, etc. These costs are not 
easily quantifiable. This also holds for the benefits which probably differ across sectors 
and across firms within a particular sector. If these total costs and benefits were known 
it would also have been possible to make social efficiency comparisons. 
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start studying ( i.e. when they are 18-19 years old): 

T 

PVT = V ( j B t ~ C t ) 

^ „ ^ (4-1) 

where B t equals the benefits in year t, Ct equals the costs in year t , r equals 
the discount rate and T equals the total duration of the accountancy training 
in years. The direct costs of the education of Nivra students is set to zero, 
because usually the employer pays the largest part of these costs. For university 
students it equals approximately fl. 3,000 a year (tuition in 1996-1997 fl. 2,400 
and books ± fl. 600 a year). The opportunity costs of education are calculated 
using the Mincerian wage equations of VWO graduates provided by De Koning 
et al (1996). They provide parameter estimates of the determinants of net hourly 
1994 wages of standard Mincerian wage equations for VWO graduates (including 
age, age2, hours worked/week, hours worked2/week, and a female dummy as 
explanatory variables). The age of a 'model' student and the number of hours 
worked a week during the course are known. So it is possible to estimate the net 
yearly wage (which increases by age) the students could have earned during each 
year of the course. The costs are then estimated by summing up the discounted 
value of the yearly earnings the students could have earned if they had not gone 
to school. Holiday pay (8% of the annual salary) is included in the costs. This 
results in the 1994 net yearly earnings. In order to get the 1997 net yearly 
earnings the 1994 yearly earnings are increased by 5.25 % (the average wage 
increase between 1995-1997 according to CPB, 1996). 

Benefits of university students during the first four years of the education are 
set equal to fl. 19,200 the net average annual income in 1999 of second year uni
versity students in economics (SEO/SCO-Kohnstamm Instituut, 1999)7. Major 
income sources of university students are scholarships which almost every stu
dent gets, additional scholarships for students with low income parents, financial 
support by family or partner and net salary. Study loans are not included in 
the average annual income. 

After tax benefits of the assistants are set equal to the net wages for assistants 
according to the guidelines set out by Nivra. Holiday pay (8% of the annual 

7We assume that average income of university students does not vary substantially 
across the different years of their university education. Furthermore, we assume that 
1999 income does not differ substantially from 1997 income. These assumptions do 
not seem to be restrictive since no major changes have taken place in the scholarships 
all students receive and there are also no indications that other income sources have 
changed in this short period. 
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salary) is included in the benefits. The assistants also receive the so called '13 
month ' which means that they get an extra month salary at the end of the year8 . 

In table 4.2 the net present value of the benefits, the costs, the net benefits 
(benefits-costs) and the difference between the net benefits of the full-time ed
ucation and the Nivra education during the training period are presented. The 
discount rate r is set at r=0.05 and 0.10. Most interesting are the net benefits of 
the different training types and their difference. The net benefits of the full-time 
students are relatively low. The net benefits of the assistants with the Nivra 
education show that these people have an average wage which is lower than 
the wage of VWO graduates. Their net benefits are -if r equals 0.10 ,- about 
fl. 14,000 lower than the net benefits of the full-time working school-leavers. 
The difference between the net benefits of the assistants and the working school 
leavers is not very large. The full-time university students have a net benefit of 
fl. -33,300 which is almost an average net annual salary in the Netherlands (full-
time employees aged 16-64 year earn on average a net annual salary of fl. 37,000 
in the Netherlands, CBS 1997). Choosing for a full-time education instead of 
the part-t ime Nivra education cost university students about fl. 20,000 which 
is equal to half a net average annual salary9 . This difference in net benefits 
during the training period does not seem to be very large. If the full-time uni
versity education in accountancy training turns out more productive auditors 
than the Nivra training future wages of the university educated auditors will 
easily off-set their lower income during the training period. In chapter 6 it will 
become clear whether this difference in net benefits during the training period 
will indeed result in higher future salaries for the full-time university students. 

Table 4.2 
Costs and benefits during the training period (* fl. 1,000) 

Benefits Costs net Benefits Difference 
discount factor r 0.05 0.10 0.05 0.10 0.05 0.10 0.05 0.10 
University (1-6) 120.8 101.7 157.7 135.0 -36.9 -33.3 
Nivra (1-6) 129.5 110.7 147.1 125.0 -17.6 -14.3 19.3 19.0 
Nivra (l-7±) 168.1 138.3 183.1 151.3 -15.0 -13.0 21.9 20.3 

Compensation for travel expenses, health insurances, profit sharing, etc. are not 
included in the net annual income of auditors. Furthermore, note that we assume that 
assistants do not have to pay for their education. However, it may be possible that 
some employers do not pay full wages for the days the assistants go to college. 

9For Nivra students this sum hardly differs by discount factor (r=0.05 versus r=0.10) 
or time horizon (6 years versus 7.5 years). 
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4.5 Summary and concluding remarks 
This chapter gives an overview of the main duties of auditors, the two educa
tional tracks in accountancy and the costs and benefits the students face during 
the training period. Auditors usually work in five sectors namely public au
diting, the public sector, internal auditing, education and research and financial 
management. Of each sector the main duties of an auditor are shortly described. 

The curricula of the full-time university track and the part-time Nivra track 
in accountancy have been described and compared. The final attainment level 
in accountancy subjects and subjects closely related to accountancy is the same. 
This is emphasized by the fact that in two major accountancy subjects students 
of both educational tracks have to do the same examinations. The major differ
ence between these two curricula is that university students have had subjects 
which are not directly linked to accountancy like mathematics, statistics and 
general economics. Furthermore, they had more freedom in the choice of sub
jects and had more time to spend on leisure and extra-curricular during the 
first four years of their education. Students of the Nivra training on the other 
hand have acquired more firm-specific and client specific knowledge through 
their work as assistant. Consequently, full-time students have relatively more 
general human capital than the Nivra students who have relatively more specific 
human capital after finishing their training. 

Furthermore, the net costs and benefits during the training period of the 
two types of students have been compared. Not surprisingly, the Nivra students 
have a better financial position during the training period than the university 
students. However, the difference is not very big. The difference in net benefits 
is about fl. 20,000. Together with the fact that the university training provides 
more general training than the Nivra training it may very well be that the audi
tors with a university education will be compensated for this higher investment 
in education through higher future wages and better career opportunities. 



58 



Chapter 5 

Description of the data sets 

In this Ph .D. thesis data are used on auditors. The data have been collected to 
compare job mobility and job performance of differently educated people having 
the same profession. Two data sources have been used, namely firm data and 
data collected at a nationwide survey among auditors. This latter data set has 
been collected by ourselves in order to compare career paths and performances 
at the labor market of differently educated auditors in the Netherlands. About 
3,000 auditors registered at Nivra have been questioned in order to get detailed 
information on their entire career in and outside auditing and current job(s). The 
data set of the firm is from one of the largest audit firms in the Netherlands. 
With this data set it is possible to compare job performance of Nivra and full-
time educated auditors within a firm. 

5.1 Auditors survey 
For the analysis of the career of full-time and Nivra educated auditors a survey 
among auditors aged 32-65 years has been done1 . All auditors in the Netherlands 
are registered at Nivra. At September 1, 1998 there were about 11,000 auditors 
in the Netherlands. 7,812 of them were working and aged 32-65 at the time of 
drawing the sample. A random sample of 3.165 working auditors aged 32-65 
years has been drawn from the register of the Nivra. After removing auditors 
who are working or living abroad 2,994 accountants were left in the sample. 

A pilot survey was held among 22 auditors working in different sectors in or
der to validate the questions in the survey. This resulted in major improvements 

^ h e main objective of the auditors survey was to collect data for analyzing the 
labour market history of differently educated auditors. Because of this objective and 
because of budget limitations we have decided to exclude the youngest auditors (aged 
<32 years) from sampling. 
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in the survey. A few weeks before the actual mailing of the survey an article was 
published in the 1998 December issue of 'De Accountant', a magazine which is 
sent to all members of Nivra. The article's purpose was to promote this research 
and to motivate the readers of 'De Accountant' to fill in the survey in case they 
received a questionnaire. 

The survey was sent to the people in the sample at mid-December. At mid 
January 1999 1.214 auditors had returned their survey. The response on the first 
survey was 40.6% which is quite high. In order to get an even higher response 
in the last week of January 1999 the second survey was sent to the people who 
had not sent back the survey the first time. At mid March most questionnaires 
of the second mailing were returned. The total response on the survey was 1599 
surveys or 53.5%. 

5.1.1 About the questionnaire 
The survey has been set out in order to gather information on former and current 
jobs of the auditors. Questions were included on secondary education, accoun
tancy training, characteristics of the current job(s), characteristics of the current 
employer(s), gross wages and on the jobs they have had since they started work
ing in auditing. Of each job the respondent was asked to indicate in what period 
(s)he was holding that job, the job title, whether (s)he has changed employer 
and whether his/her wages increased, decreased or stayed more or less the same 
compared with the wage in the former job. Furthermore, questions were asked 
related to performance at their pre-university education, why they choose the 
type of accountancy training they had chosen and the usual social background 
and personal characteristics, like date of birth, marital status and number of 
children. 

5.1.2 Representativeness of the data set 
In order to see whether the auditors in the data set represent the population 
of auditors well some summary statistics on the population and the sample are 
given in table 5.1. The sample and the population are compared on age, gender, 
education and sector. The population statistics are from the membership roll of 
the Nivra. The population statistics of the Nivra refer to the same group as our 
sample, namely all auditors who are registered at Nivra at September 1, 1998, 
who are working in the Netherlands and who are aged 32-65. 

The statistics of the population and the sample are very similar. The dis
tribution of age in the sample is almost the same as the age distribution of the 
population. The percentage women in the sample and in the population hardly 
differ. The distribution of the auditors over the sectors is also very much alike. 
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Auditors working in financial management are slightly underrepresentated. The 
Nivra definition is used here to compare the percentage of people with a par
ticular accountancy training. An auditor who has passed his final exam in ac
countancy at Nivra, respectively post-doctoral university is registered as having 
a Nivra respectively a university education. In the sample the auditors with a 
Nivra education are slightly overrepresented (60.7% in the sample against 55.7% 
in the population). 

Summarizing, there are no indications that there has been serious selectivity 
in the response. The population and sample statistics on age, gender, education 
and sector are very similar. 

Table 5.1 
Population and sample statistics 

population sample 
12/1998 

age frequency % frequency0 % 
32-40 years 3,642 47.4 756 47.7 
41-50 years 2,506 32.6 504 31.8 
51-65 years 1,540 20.0 324 20.4 
gender 
female 386 5.0 83 5.2 
male 7,302 95.0 1,503 94.8 
education 
Nivra (Nivra) 4,284 55.7 924 60.7 
full-time 3,404 44.3 599 39.3 
sector 
public accountancy 3,054 39.7 633 40.4 
public sector 806 10.5 306 11.6 
internal accountancy 386 5.0 106 6.8 
education/research 57 0.7 24 1.5 
fin. management 3,381 44.0 499 39.7 
(public + private sector) 
aBecause of item non response the summation of the 
frequencies in the sample does not add to 1599. 

The number of women in the sample is quite low. Furthermore, the number 
of people working in education and research is low. This may cause estimation 
problems in empirical analyses. Therefore, the samples and the explanatory 
variables used for the empirical analyses in chapter 6 to 10 differ. For example, 
women are excluded from the analysis in one chapter but not in the other. 
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5.2 Firm data 

For the analysis of job performance and tenure of audit employees use is made 
of company data of one of the largest audit firms in the Netherlands. The data 
set contains the personnel records of all the firm's audit employees who are 
studying accountancy or who already are auditor at January 1, 1992. People 
who were already a partner of the firm in 1992 are not included in the sample. 
The company employed about 1,120 accountancy students/auditors in 1992. 

The data set contains a number of variables from the personnel records of 
these people (yearly updated) over the period 1992-1998. It does not contain 
information of people who enter the firm after January 1, 1992. Not all 1992 
audit employees stay with the firm during the 1992-1998 period; table 5.2 shows 
that almost 2/3 have left the firm during this period. The percentage audit 
employees who left the firm during the observation period is relatively stable 
over time; on average about 14% of the employees leave the firm each year. 
During the first half of the nineties the firm wanted to cut down expenses. This 
explains the rise in the percentage of leavers from 11.3 to 16.7%. However, this 
policy was abandoned in the period thereafter resulting in the decline of the 
percentage of leavers. 

Table 5.2 
Number of employees from the 1992 cohort 
year # Nivra # full-time total left the firm (%)a 

1992 631 493 1.120 _ 

1993 548 445 993 11.3 
1994 463 382 845 14.9 

1995 390 314 704 16.7 
1996 330 273 603 14.3 
1997 280 237 517 14.3 
1998 239 206 445 13.9 
a percentage leavers from the total number of audit 
employees in the previous year 

In table 5.3 the distribution of the total number of employees over the dif
ferent job titles is given. It describes the situation as it was at January 1, 1992. 
The percentage employees who left the firm in 1992 is also given per job title. 
Between 7 and 27 % of the employees in a particular job left in 1992. The hi
erarchy in the firm is very simple; in the top row the lowest position (assistant 
1) is shown and in the bottom row the highest position is shown i.e. senior 
manager. Moving down the rows the job titles increase in the firm's hierarchy. 
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The hierarchy is pyramid-like with the most employees in the assistant positions 
and the fewest employees in the senior management positions. An employee can 
usually leave his current position in only two ways: (s)he can be promoted to the 
next highest position or (s)he has to leave the firm. The best senior managers 
can become partner of the audit firm. 

People who start working at the audit firm usually start in one of the fol
lowing three jobs: assistant 1 (graduates from VWO), assistant 2 ( graduates in 
business economics at higher vocational education (HVE)) or assistant 3 (HVE 
graduates in accountancy and university graduates in economics). Only very 
few audit employees enter the firm at a higher position. Employees who are 
assistant 3 or who have just started working as junior manager are usually not 
auditor yet. They have to finish the last part of their accountancy training. For 
both types of students this last part of the accountancy training is part-time, 
although it is offered by different educational institutions. 

Each year the job performance of the audit employees is evaluated by their 
supervisor. If people perform well they can stay or get promoted to the next 
highest position. If people do not perform well a few years in a row they are 
supposed to leave the firm. However, there are also people who perform well 
who leave the firm. Unfortunately, we can not distinguish between people who 
leave the firm voluntarily or involuntarily. 

Table 5.3 
Number of employees per job title as at Jan 1, 1992 

job title number of employees % left at Jan 1, 1993 
assistant 1 197 20.8 
assistant 2 219 11.4 
assistant 3 359 8.7 
junior manager 217 7.4 
auditor 62 14.5 
manager 51 9.8 
senior manager 15 26.7 
total 1,120 11.2 

The personnel records give information on personal characteristics, starting 
position in the firm and current status in the firm of the employees. More pre
cisely, the data set contains the following personal characteristics: date of birth, 
gender, marital status, number of children and type of accountancy training. 
It contains the following variables on start position: job title, starting date of 
first job at the company, and the following variables related to the current job 
(yearly updated): job title, the entrance date of the current job, number of hours 
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worked a week2, office location, department, job performance and wage. Finally, 
the quit date is recorded for those who have left the firm. In table 5.4 summary 
statistics are given for the variables in the sample as they were at the beginning 
(January 1, 1992) and the end of the observation period (January 1, 1998). 

Table 5.4 
Summary statistics variables of personnel records 1992 and 1998 

Nivra (n=631) full-time (n=493) 
variables mean sd mean sd 
January 1992 
age 23.62 3.32 27.31 4.03 
married 0.19 0.40 0.35 0.48 
# children 0.06 0.33 0.15 0.56 
female 0.22 0.42 0.17 0.38 
job performance 6.77 3.69 6.72 3.71 
wage*fl 1000,- 3452 1305 4797 1303 
Randstad 0.55 0.50 0.65 0.48 
job level 1 (assistant 1, 2 and 3) 0.82 0.38 0.53 0.50 
job level 2 (junior manager, auditor 0.18 0.38 0.44 0.50 
and manager) 
job level 3 (senior manager) - - 0.03 0.17 
first year employed (median) 1988 1989 

January 1998 Nivra (n=235) full-time (n=206) 
mean sd mean sd 

age 28.14 3.23 31.74 3.53 
married 0.54 0.50 0.73 0.45 
# children 0.35 0.70 0.63 0.99 
female 0.15 0.36 0.17 0.38 
job performance 6.37 2.99 5.60 3.68 
wage*fl 1000,- 6157 1735 7250 2515 
Randstad 0.60 0.49 0.66 0.48 
job level 1 (assistant 1, 2 and 3) 0.22 0.42 0.02 0.15 
job level 2 (junior manager, auditor 0.64 0.48 0.61 0.49 
and manager) 
job level 3 (senior manager) 0.14 0.35 0.37 0.48 
first year employed (median) 1988 1989 

2There are only a few people who don not work full-time. Therefore, the variable 
'hours worked' is not included in the analyses. 



Chapter 6 

Income of employees and 
partners 

6.1 Introduction 
In this chapter wages of auditors are analyzed. This is done for both employees 
and partners. Are wages different between the two groups of differently educated 
auditors? This is an interesting question. It may also give an answer to a 
related issue, namely whether full-time educated auditors recover their higher 
investment in education by earning higher wages than Nivra educated auditors. 
In the analysis self-selection is taken into account. This makes it possible to 
see whether the differently educated auditors have sorted themselves into the 
education which makes them most productive. In order to see whether the full-
time educated auditors can recoup their higher educational investment through 
higher future earnings we have calculated the education specific net present 
values of lifetime income. 

The two educational programs in accountancy lead to equal qualifications 
in accountancy. However, auditors from full-time education have spent more 
time on general economic subjects and subjects like mathematics and statistics 
which are not only useful in auditing but also in jobs outside auditing. Nivra 
educated auditors on the other hand have acquired a lot of firm-specific human 
capital through on-the-job training and through their work experience. This 
firm-specific human capital makes someone more productive in the current firm 
but of little value outside the firm. Furthermore, they had less time to devote to 
subjects with a more general character. According to the human capital theory 
on general and specific human capital (see chapter 2), it may be expected that 
full-time educated auditors have higher wages than Nivra educated auditors 
(except if the stock of general human capital of Nivra educated auditors is equal 
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to the amount of general human capital of the full-time educated auditors). 
Note that the employer has to pay the Nivra educated auditors part of their 
marginal productivity MPS originating from their specific human capital in order 
to prevent them from quitting. How much they get depends on the likelihood 
and the costs for the firm of turnover. 

Self-employed auditors get paid their total marginal productivity (= profit of 
his firm) irrespective of their type of accountancy training. There is no employer 
who can keep a substantial part of the auditor's MPS for himself, since the 
auditor is his own employer. Auditors who are partner in an (audit) firm get 
paid according to the profit sharing rules in the firm. It is unlikely that type 
of accountancy training is a determinant of these profit sharing rules. This 
suggests that there is no reason to believe that differently educated partners 
have different incomes unless partners from one type of accountancy training 
are the ones with the highest profits. 

Little is known yet about the effects of educational type (full-time education 
versus combining education and working) in higher education on productivity 
and wages once working. In the Netherlands, dual education was common in 
intermediate vocational training but not in higher education. Research on the 
effects of educational type in intermediate vocational education has been con
centrated on the transition from school to work, see e.g. Ritzen and Van Imhoff, 
1989, Van der Velden and Lodder, 1995 or Plug and Groot, 1998, for the Dutch 
situation and Sollogoub and Ulrich, 1999, for the French situation. Plug and 
Groot investigate whether there are any long-term differences in earnings, earn
ings growth and employment opportunities between full-time and dual educated 
workers at the intermediate vocational educational level. They conclude that 
there are hardly any differences between these two groups of workers. Sollogoub 
and Ulrich have also investigated whether there are wage differentials between 
the graduates of these two educational types for the French situation. They have 
found that graduates from vocational education earn more than graduates from 
apprenticeship training 4.5 years after graduating. They give two possible ex
planations for this finding. First, it may be that full-time vocational training is 
more efficient in increasing youth productivity and second, the wage differential 
may be at tr ibuted to differences in firms hiring the ex-apprentices and graduates 
from full-time vocational education, like firm size, which suggests a 'spurious' 
effect and not a pure education effect. The former group is often trained and 
employed by small firms1.Yet, if these findings also hold for auditors then they 

1 Graduates from apprenticeship training are relatively often trained and employed 
by small firms which pay relatively low wages. However, firm size is not likely to be 
the cause of possible wage differentials between full-time and Nivra educated auditors 
because Nivra educated auditors are not overrepresented in small firms (see table 6 A). 
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suggest that the full-time educated auditors have relatively high wages during 
the first years after graduating but that the wages converge. 

The remainder of this chapter is divided into five sections. Section 6.2 
presents the econometric model. In order to allow for endogeneity of education 
wages are analyzed using a switching regression model. Section 6.3 discusses the 
da ta and the variables used. Section 6.4 presents and discusses the empirical 
results. Section 6.5 presents the education specific net present values of lifetime 
income. Section 6.6 summarizes and concludes. 

6.2 Econometric model 
A bivariate ordered probit model is used to analyze educational choice and in
come simultaneously. In order to allow for endogeneity in accountancy training2 , 
income and educational type are jointly modelled. Two types of accountancy 
training are distinguished, namely full-time education (subscript f) and part-
time Nivra education (subscript p) . There is a latent educational choice vari
able Ijj and an observed choice variable Ii , . I j , equals one in case of part-t ime 
Nivra education and equals zero in case of full-time education. The variables 
explaining educational choice for individual i are stored in vector Z,. 

ru = jZi-m (6.1) 

P r ( / i t = 1) <=>• u , < = 7 Z i 

P r ( / i , = 0) <^=> ut > yZi 

It is assumed that w, has a standard normal distribution with mean zero and 
variance 1. Vector X, stores the explanatory variables of wage. For each educa
tional regime a log linear wage equation is specified: 

ln(i&) = ßpXi+en (6.2) 

]n(y*fi) = ßfXi+efi 

with £ji having a normal distribution with mean zero and variance er2, j = p , 
f. Actual monthly wage y*̂  is not observed. Instead an ordered variable y ^ 

2It may be argued that other explanatory variables like sector or being employee, 
partner or self-employed auditor are also endogenous. However, there is not enough 
information in the data set which could explain these variables and the econometric 
model would become much more complicated. Therefore, this chapter only deals with 
possible endogeneity in educational choice. 
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is observed which indicates within which interval actual income y% lies. The 
upper and lower bound of the income categories are known. For the employees, 
six income categories are distinguished3: 

yJt = 0 <=*y*j{<=fL. 6,000 

yji = 1 <=> fl. 6,000 < y*l<= fl. 7,500 

yji = 2 <=^- fl. 7,500 < y]l<= fl. 9,000 

yjl = 3 <=>Q. 9,000 < y*z<= fl. 12,000 

yjl = 4 <^=> fl. 12,000 < y*,<= fl. 15,000 

yji = 5 < = • $ > fl. 15,000 

Using equations 6.1 and 6.2 and denoting the correlation between u; and Sji by 
Pjt j=p,f, the econometric model of the joint distribution of educational choice 
and income is specified as follows: 

e^&i-Pf) (6-3) Pr(/, = 0,2//i=0) = fi2(-Zi7 

Pr(/, = i,ypi=o) = n2(zn,-'"0~Xlßp 

Pr(/2 = ^ySl=m)=ü2(-Zll,
ßm~Xlßf--ps 

n ( „ ftm-1-Xißf \ 
0» (-*7, ;-P/J 

Pr(J, = l,i^=m) = n2 (fry, ^ 'J^iPp) -

r, Pm-l - X-iß 

Pr(4 - 0,y/l=5) = n 1 ( -Z î 7 ) -n 2 ( ' -Z 2 

Pr(/, = 1,^=5) = n^za) - n2 (zn,
M4 ~ Xlß; 

(14 - Xißf 

for l < = m < = 4 . Ü2 denotes the bivariate normal distribution function and f2 
denotes the univariate normal distribution function. Now, the log likelihood 

3The derivation of the joint probability distribution of education and income or 
education and trading profits of employers/partners runs analogously. 
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function can be derived: 

logL = ^ / 2 ( P r ( / ! = 0 , 2 / / 2 - 0 ) ^ = 0 + ... + Pr( / 1 =0 l 2 / / î =5)^= 5 ) (6.4) 
i=l 

+ (1 - h) (Pr(Il=l,yin=0)yp>=0 + ... + Pr( / 2=l j 2 / p 2=5)^= 5) 

6.3 Data and variables 

6.3.1 Data 

The data used in this chapter are from the auditors survey. The auditors can 
be divided into three groups: employees, self employed auditors (not necessar
ily working in accountancy) and partners/managing directors of (large) firms. 
These two latter groups are relatively small and not always easy to distinguish. 
Since the decomposition of earnings in these groups is quite similar (a relatively 
large part of total earnings is not fixed but depends on the firm's profit) these 
two groups are lumped together in the analysis4. 

According to the specification of the jobs there are approximately 400 part
ners and 1200 employees in the data set. After deleting observations with missing 
variables, highly mixed types of accountancy training and 68 women, 813 em
ployees and 234 partners are left in the sample. Women have been excluded in 
order to avoid estimation problems due to the small number of women in the 
sample and in order to avoid measurement errors in tenure and experience due 
to interruptions, e.g. maternity leave, in the working period. 

4In the remainder of this chapter the word 'partners' refers to the whole group of 
self-employed auditors, partners and managing directors. 
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Table 6.1Q 

wage categories of employees by accountancy training 

Accountancy training 
Monthly wage 1998 (in fl.) Nivra full-time total 

number % number % 
0 - 2,500 0 0 0 0 
2,501 - 3,500 0 0 3 0.66 3 
3,501 - 4,500 2 0.39 1 0.22 3 
4,501 - 6,000 5 0.98 5 1.10 10 
6,001 - 7,500 19 3.74 37 8.17 56 
7,501 - 9,000 87 17.13 82 18.10 169 
9,001 - 12,000 224 44.09 172 37.97 396 
12,001 - 15,000 80 15.75 70 15.45 150 
>15,000 91 17.91 83 18.32 174 
Total 508 99.99a 453 99.99a 961 

Income is measured using income categories. For employees nine income 
categories have been distinguished indicating gross monthly salary. For partners 
two sources of income have been distinguished, namely fixed gross monthly 
earnings (10 categories) and profit in 1997 (9 categories). Most partners have 
these two sources of income. Only 20% of the partners (of both educational 
types) only receive profit after subtracting running costs. 

Table 6.1 and 6.2 show the distributions of employees' and partners' wages 
by accountancy training. According to Pearson x2 test the null hypothesis of no 
dependence between education and wages could not be rejected for both table 
6.1 (p-value=0.051) and table 6.2 (separate tests for partner's wages and profits: 
p-value wages 0.634 and p-value profit 0.533 ) at the 5% level of significance. 
Table 6.1 shows that only a few auditors have a monthly wage of fl. 6,000 or less. 
Therefore, the categories with wages lower than fl 6,000 are lumped together in 
the estimations. There does not seem to be much difference in wages between 
the two types of auditors. In only two wage categories the percentage employees 
differ substantially. In the wage category fl. 6,001- fl. 7,500 there are relatively 
many full-time educated auditors (full-time 8.2% vs. Nivra 3.7%) whereas in 
wage category fl. 9,001 - fl. 12,000 there are relatively many Nivra educated 
auditors (full-time 38% vs. Nivra 44.1%). 

Table 6.2 distinguishes two income components of partners i.e. gross fixed 
monthly salary and profit after subtracting running costs. Note that because 
there are not many full-time educated partners in the sample no hard conclusions 
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can be drawn. Full-time educated partners seem to have a higher monthly 
wage than Nivra educated partners: there are relatively few full-time educated 
auditors with monthly wages between fl. 9,001-fi. 12,000 and there are relatively 
many full-time educated auditors in the two highest wage categories. For the 
second income source, profit minus running costs, full-time educated auditors 
can relatively often be found in the lowest and the highest profit category. 

Table 6.2 
Income sources of partners3 

Accountancy training r 

monthly wage 1998 (fl.) Nivra full-time 
number % number % total 

1 - 3,500 3 1.94 4 4.94 7 
3,501 - 4,500 0 0 0 0 0 
4,501 - 6,000 2 1.29 3 3.70 5 
6,001 - 7,500 3 1.94 2 2.47 5 
7,501 - 8,000 6 3.87 4 4.94 10 
9,001 - 12,000 25 16.13 9 11.11 34 
12,001 - 15,000 24 15.48 12 14.82 36 
15,001 - 20,000 26 16.77 9 11.11 35 
20.001 - 25.000 11 7.10 9 11.11 20 
>25,000 43 27.74 29 35.80 72 
Total 155 100 88 100 224 

profit (less running costs, 
excl fixed salary) 1997 

1 - 49,999 5 3.07 9 10.11 14 
50,000 - 99,999 10 6.13 4 4.49 14 
100,000 - 149,999 12 7.36 7 7.87 19 
150,000 - 199,999 18 11.04 8 8.99 26 
200,000 - 249,999 13 7.98 8 8.99 21 
250,000 - 299,999 17 10.43 8 8.99 25 
300,000 - 499,999 43 26.38 19 21.35 62 
500,000 - 699,999 31 19.02 15 16.85 46 
>700,000 14 8.59 11 12.36 25 
total 163 100.00 89 100.00 252 

5The totals of fixed monthly wage and profit after subtracting running costs do not 
add up to 323 sincenot all employers/partners receive both a fixed montly salary and 
profit after substracting running costs. 
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In the econometric analysis the three lowest wage categories and the two 
lowest profit categories are lumped together because of their small numbers. 

Summarizing, from table 6.1 and 6.2 it does not become clear whether edu
cational type affects income of auditors. Further analysis is needed in order to 
answer the question whether educational type affects income. 

6.3.2 Variables 

In a switching regression framework there are two dependent variables, i.e. the 
selection variable of (educational) regime and the dependent variable under in
vestigation, namely income. They have both already been discussed in section 
6.2. Descriptive statistics of the dependent and explanatory variables can be 
found in the appendix at the end of this chapter. 

There are more explanatory variables in the employees' wage equation than 
in the partners ' income equations. Some variables have been excluded in the 
partners ' income equations or the educational selection equation because of little 
or no variation in the data for these variables. 

The following variables are included in both the partners ' and the employ
ees' income equations: tenure in years, years of work experience since started 
working in auditing, a dummy variable called 'Randstad ' indicating whether 
someone works in the economic centre of the Netherlands, including cities like 
Amsterdam, Rotterdam, Utrecht and The Hague, a sector dummy called fi
nancial administrative sector (reference category: public auditing6), In of hours 
worked a week7 and dummies reflecting firm size (reference category firms with 
more than 1,000 workers). In case of the employers, these firm size dummies 
also reveal whether someone is self-employed (working in a small firm) or is 
pa r tne r /CEO of a large company. Variables only included in employees' wage 
equation are a dummy variable called 'married' indicating whether someone lives 
together/ is married or not, experience squared, and three extra sector dummies 
indicating whether someone works in internal auditing, works as auditor in the 
public sector or works in a non-auditor job in the public sector. 

The following variables are used in the selection equation: a dummy variable 
called 'not living near university' indicating whether someone lived more than 
10 km from a university city with an economics department during his final year 
at pre-university education, a dummy variable called 're-examination' indicat
ing whether someone has done a re-examination at pre-university education (is 

6Public auditing refers to audit firms in the private sector and should not be confused 
with public sector auditing! 

7The natural logarithm of hours worked a week according to labor contract 
for employees and the natural logarithm of average hours worked a week for 
employers/partners. 
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meant to reflect intelligence/efficiency in studying)8 , two dummies indicating 
the respondent 's father highest education, namely lower vocational education 
or less and higher vocational education or more (reference is secondary general 
education or intermediate vocational education) and a dummy variable called 
'started late ' indicating whether there was a gap of two years or more between 
passing pre-university education and starting with the accountancy education9 . 

6.4 Empirical results 

In this section the estimation results are presented and discussed. The esti
mated coefficients in the wage equations can be interpreted in the usual way: 
they reflect the growth rate of wages if the covariate increases one unit. Three 
specifications have been estimated. The specifications are nested and are used 
to detect whether the effect of the explanatory variables on wage differs per 
educational type. For employees, the first specification is the complete model as 
described in section 6.3. In the second specification the correlation coefficients 
and the standard errors in the wage equations have been restricted to be equal 
for both groups but interaction between explanatory variables and educational 
type is still possible. This is not possible in the third specification in which the 
effect of type of education is only captured by a shift in the intercept. 

Possibly because of the relatively low number of partners it has not been 
possible to estimate the correlation coefficients adequately (they became highly 
negative). Therefore, they have been set to zero. The estimation results hardly 
changed by setting the correlation coefficients to zero. So although education 
might have been endogenous not correcting for this did not seem to cause much 
selection bias in the estimated coefficients. Likelihood ratio tests have been 
performed in order to test whether the restrictions imposed by model 2 and 3 
are valid. 

6.4.1 Employees 

In model 1 educational choice is, as expected, significantly affected by the ed
ucation of the respondent's father. The higher the educational level of the 

8Another variable indicating ability in the data set was based on the average grade 
in the examination year at secondary education. This variable was also used in the 
estimations but was insignificant. 

9Gaps of two years or more between graduation at secondary education and starting 
accountancy training may refer to military service, having attended another education 
before studying accountancy, started working after secondary education before deciding 
which study in higher education one wanted to do, etc. 
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respondents ' father the more likely he has attended full-time education. A pos
sible explanation for this finding may be that auditors whose father has received 
little education may not have attended full-time education because of financial 
constraints or because it was just not usual in the family to continue education 
after secondary education. People who have lived more than 10 km. away from 
a university with a department of economics in their final year at secondary 
education are less likely to have chosen for full-time education. This effect is 
almost significant at 5%. The variables ability (measured by the dummy 're
examination at secondary education) and 'started late' have no significant effect 
on educational choice. 

Experience, its square, firm size, In of number of hours worked a week, and 
sector affect employees' wages significantly. Marital status, tenure, having emol
uments and working in the Randstad do not affect wages significantly. Experi
ence increases wage at a decreasing rate just as human capital theory predicts. 
This effect is highly significant for full-time educated auditors. For Nivra edu
cated auditors experience has a positive and almost significant effect on wages 
but its square has no effect at all. Figure 6.1 contains a graph of experience (x) 
against 'wage' for each educational type, 'wage' does not reflect the predicted 
wage based on all explanatory variables, but only that part of the wages pre
dicted by the effect of experience on it. The effects of other variables on the log 
of wages are hereby set to zero. The following specifications of 'wage' have been 
used 

(wage/1000) = exp(-0.000849 * expr2 + 0.0520 * expr) 

(wage/1000) = exp(0.000013 * (expr+5)2 + 0.0145 * (expr+5)) 

Experience is measured from the moment that full-time educated auditors start 
with the post-doctoral part of their accountancy training. The nominal duration 
of the full-time part is 4 years but usually it takes students 5 years to complete it. 
At that moment full-time educated auditors have no work experience in auditing 
whereas the Nivra educated auditors already have worked for five years. In order 
to take this into account work experience of Nivra educated auditors is increased 
with five years. The curved line corresponds with 'wage' of full-time educated 
auditors whereas the almost straight line corresponds with 'wage' growth of 
Nivra educated auditors1 0 . Only during the first two years 'wages' of Nivra 

10Full-time educated auditors who are at least 32 years old, may already have 14 
years of work experience. It is possible that Nivra educated auditors' experience has a 
quadratic effect on wages but that this effect can not be captured with the data set 
used, because there is no information on wages during the first years someone works in 
auditing. 
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c\pr"(years) 

Figure 6.1: Employee 'wage' profiles per educational type (* fl. 1,000) 

educated auditors are higher than 'wages' of full-time educated auditors. After 
two years 'wages' of full-time educated auditors become relatively high. The 
differential in 'wages' is largest after 22 years of work experience. However, 
after ± 30 years 'wages' of full-time educated auditors decline but not for Nivra 
educated auditors causing the 'wages' to converge to each other. 

Wages increase with working hours. Since the effect of ln(hours) on ln(wage) 
is estimated, the estimated coefficient reflects the elasticity of wages with respect 
to working hours. Wage elasticity for full-time educated auditors (wage elastic
ity of 0.92) is much higher than for Nivra educated auditors (wage elasticity 
of 0.41). Auditors working at a firm/organization with less than 100 workers 
earn 7% less than auditors working at large firms/organizations. This effect 
is significant in the Nivra regime but not in the full-time regime. This effect 
has been found more often in empirical literature. Oosterbeek and Van Praag 
(1995) have found this effect using a Dutch data set which includes variables 
on IQ. They conclude that job screening may be a possible explanation with 
large firms attracting high IQ workers by offering higher returns on schooling 
than small sized firms. Sector also affects auditors' wages. Auditors working in 
a non-auditor job in the financial sector earn significantly more than auditors 
in public auditing (reference category). Auditors working in internal auditing 
or in the public sector do not have significantly different wages than auditors 
in public auditing. Full-time educated auditors working in the financial sector 
earn 15% more and Nivra educated auditors working in the financial sector earn 
22% more. It is surprising that working in a non-auditor job in the financial 
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sector is more beneficial for the Nivra educated than for the full-time educated. 
There may be a selectivity effect going on there since relatively few Nivra edu
cated auditors have a non-auditor job in the financial sector (33% against 45% 
full-time educated auditors)1 1 . 

The estimated correlations do not differ significantly from zero. This means 
that there are no unobserved characteristics that affect both the auditor 's se
lection into an educational regime and the wages in that educational regime. 
Simultaneously modelling of educational type and wages was not necessary af
ter all and just analyzing the wages with ordered probit would not have led to 
selection bias in the estimates1 2 . 

The estimation results in model 2 show which interaction variables of educa
tion have a significant effect on wages. Experience and logarithm of hours worked 
a week have significant interaction effects. In Nivra education the magnitude 
of expr is significantly smaller and the effect of expr2 is removed. Furthermore, 
the wage elasticity with respect to working hours of Nivra educated auditors is 
significantly lower than for full-time educated auditors. 

1 ' See table 6 A in the appendix. 
12It also indicates that setting the correlation coefficent to zero in the partners' income 

equations in the next section may not lead to serious selection bias in the estimated 
coefficients of the income equations. 
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Table 6.3 
ML results gross monthly wages employees 

specification 
model 1 model 2 model 3 

wage var. 
full-time ed. 
constant 0.538 | 0.322) 0.545 0.303) 1.216** (0.140) 
married 0.016 I 0.043) 0.016 0.041) 0.041 (0.030) 
tenure/10 0.012 | 0.023) 0.011 0.022) -0.006 (0.012) 
Randstad 0.033 I 0.027) 0.033 0.026) 0.014 (0.017) 
expr/10 0.520** 0.082) 0.517** 0.078) 0.360** (0.054) 
expr2/100 -0.085** 0.020) -0.084** 0.019) -0.044** (0.012) 
ln(hours/10) 0.920** 0.222) 0.915** 0.211) 0.499** (0.090) 
emoluments 0.046 0.031) 0.046 0.030) 0.054** (0.021) 
firm size 2-100 -0.069 0.045) -0.069 0.043) -0.060* (0.028) 
firm size 101-1,000 -0.033 0.031) -0.033 0.030) -0.025 (0.020) 
public sector -0.036 0.056) -0.036 0.053) -0.013 (0.032) 
internal auditing 0.043 0.054) 0.043 '0.051) 0.030 (0.033) 
fin. adm. sector 0.150** 0.035) 0.149** (0.034) 0.187** (0.023) 
non-auditing job 0.040 ( 3.054 0.039 '0.052) 0.019 (0.033) 
in publ. sector 

Nivra ed. full effects effect Nivr a interactions 

constant 1.354** (0.179) 0.808* '0.358) -0.204** (0.071) 
married 0.059 ;o.o4i) 0.043 (0.059) 
tenure/10 -0.013 ;o.oi4) -0.025 (0.027) 
randstad 0.007 (0.022) -0.026 (0.035) 
expr/10 0.145 (0.093) -0.372** (0.124) 
expr2/100 0.001 ;o.oi9) 0.085** (0.027) 
ln(hours/10) 0.409** (0.095) -0.505* (0.233) 
emoluments 0.048 (0.027) 0.003 (0.041) 
firm size 2-100 -0.069* (0.035) 0.000 (0.056) 
firm size 101-1,000 -0.015 (0.025) 0.017 (0.039) 
public sector aud. 0.012 (0.039) 0.049 (0.067) 
internal auditing 0.030 (0.041) -0.013 (0.067) 
fin. adm. sector 0.216** (0.030) 0.069 (0.046) 
non-auditing job 0.019 (0.041) -0.020 (0.067) 
public sector 
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Table 6.3 continued 

Specification 
Model 1 Model 2 Model 3 

education var. 
const -0.065 (0.118) -0.065 (0.115) -0.070 (0.113) 
>10 km univ. 0.196 (0.109) 0.196 (0.108) 0.200 (0.107) 
ed. father low 0.334** (0.103) 0.333** (0.100) 0.338** (0.100) 
ed. father high -0.464** (0.126) -0.467** (0.121) -0.461** (0.121) 
re-examination -0.112 (0.184) -0.114 (0.182) -0.112 (0.181) 
late start study 0.142 (0.104) 0.142 (0.104) 0.141 (0.103) 
Pf (P 2 +3) -0.245 (0.255) -0.239 (0.190) -0.273 (0.186) 

PP -0.250 (0.309) 
<Tf (a 2+3) 0.232** (0.014) 0.220** (0.009) 0.225** (0.010) 
ap 0.212** (0.013) 
logL -1,547.72 -1,548.83 -1,560.08 
N 813 813 813 

standard error are between ();*(**) indicates significance at the 5% (1%) level 

In model 3, education is only allowed to shift the intercept. If all else would 
be equal, Nivra educated auditors would have earned 20 % less than full-time 
educated auditors. However, according to the likelihood ratio tests shown in 
table 6.4 the restrictions imposed by model 3 on model 2 are not valid. The 
significance of the test indicates that imposing model 3 leads to a significant 
loss of fit. Measuring the effect of education on wages through a dummy may 
not be valid. 

Table 6.4 

Likelihood ratio tests wages employees model 1-3 

L.R. statistic significant at a -= 0.05? 
model x vs. model y 
1 vs. 2 2.22 no 
1 vs. 3 24.72 no 
2 vs. 3 22.50 yes 

In order to see which educational type yields the highest wages, unconditional 
wages are calculated for a reference person using the estimation results of model 
2, table 6.313 . The results are shown in table 6.5. Work experience in the Nivra 
regime is assumed to be 5 years more than for the full-time educated reference 

13The reference aditor has the following characteristics: he is married, works in the 
randstad, has a labor contract of 38 hours a week, receives emoluments and works for 
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auditor. Tenure of full-time educated auditors is also assumed to be larger in 
the Nivra regime. During the first years at the labor market, Nivra educated 
auditors earn more than full-time educated auditors. However, the estimated 
wages seem to be quite high. It indicates that the model overestimates wages of 
young auditors. This may be caused by the fact that there is no information on 
wages of people working in auditing who are younger than 32. The monthly wage 
in the full-time regime grows faster than the wage in the Nivra regime. The wage 
differential increases and reaches its top after 20-25 years of work experience 
when it equals 18.5% in favor of the full-time educational regime. Afterwards 
the wage differential declines. In general, full time educated auditors who are 
on the payroll have higher wages than comparable Nivra educated auditors. 

Table 6.5 
Unconditional predicted monthly wages of auditors (fl.) 

work experience (years) 
5/10 10/15 15/20 20/25 25/30 30/35 35/40 

education 

full-time 8,176 9,971 11,645 13,036 14,007 14,444 14,262 
Nivra 8,602 9,234 9,917 10,641 11,409 12,254 13,134 

^ - ^ - 1 0 0 % 5.2 -7.4 -14.8 -18.4 -18.5 -15.2 -7.9 
. . . "/ ____  

6.4.2 Partners 

Partners can have two sources of income: fixed gross monthly salary and profit 
minus running costs. Note that per income source there is information on only 
250 auditors, which is not much. The goal of this exercise is only to get some 
insight into possible income differentials of partners with a different type of 
accountancy training. 

Table 6.6 and table 6.7 show the estimation results on wages respectively 
on profits. Since the education equation and the income equations are not 
simultaneously estimated and interest lies in the income equations the estimation 
results on educational choice are not being reported. The estimation results on 
educational choice of partners did not differ substantially from those of the 
employees. 

a large audit firm (public auditing). The estimated coefficients of model 2 have been 
used in order to predict the wages. The following combinations of tenure and work 
experience are used (3, 5), (6, 10), (8, 15), (10, 20), (13, 25), (17, 30), (20, 35) and (25 
,40). Since the correlation coefficient of education and wages is not significant there is 
no need to correct for educational selectivity. 
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In the wage equation, working in the Randstad and work experience do 
not affect income. However, tenure does affect income. The more tenure a 
partner has the higher his salary is. This effect is significant for Nivra educated 
auditors and is almost significant for the full-time educated auditors. Wage 
elasticity with respect to hours worked is positive and significantly different 
from zero. It is lower for Nivra educated partners (0.73) than for full-time 
educated partners (0.95). Furthermore, full-time educated auditors working in 
small firms or working in public auditing earn significantly less. These two effects 
do not hold for Nivra educated auditors (see model 1 and model 2, table 6.6). 
For them, sector does not seem to affect income. This suggests that full-time 
educated partners are relatively more productive in the financial sector than in 
public auditing whereas this is not the case for Nivra educated partners. This 
is an indication that the education they have attended is indeed more general 
and transferable to non-auditing work than human capital acquired at the Nivra 
training. 

There are no significant interaction variables with education in model 2. The 
interaction variable of sector with education is very close to significancy just as 
the interaction variable of small firms with education. According to model 3 the 
education dummy is insignificant indicating that Nivra and full-time educated 
partners/employers do not have significantly different wages. Since model 3 
does not result in a significant loss in fit compared to model 1 (see table 6.8) 
the effect of education on partners ' wages can be measured through a single 
education dummy in the wage equation. 

On the whole, the factors which affect partners ' wages also affect partners ' 
profits. For both educational types tenure increases profits significantly. Hours 
worked a week increases profits. For full-time educated partners the profit elas
ticity with respect to hours worked is 1. This effect is significant. However, the 
profit elasticity for Nivra educated partners is much smaller and insignificant. 
Something similar has been found for partners ' wages and employees' wages. 

Firm size affects profits. The partners of firms with less than 11 employees 
(the self-employed auditors) earn significantly less than partners of large firms. 
This effect seems to be stronger for full-time educated than for Nivra educated 
partners. Full-time educated partners of firms with 11-100 employees also have 
significantly lower profits but Nivra educated partners of firms of this size do not 
have lower profits. Note that similar effects have been found in the explanation 
of partners ' wages. It indicates that Nivra educated partners of relatively small 
firms (<=100 employees) are more successful than full-time educated partners. 
Nivra educated partners are better entrepreneurs than full-time educated part
ners. Partners of firms with 101-1,000 employees seem to have higher profits (+ 
30% ) than their counterparts in the largest firms. This effect is significant for 
the Nivra educated partners. Partners who work in public auditing have lower 
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profits than partners who work in the financial sector. Just as with wages, this 
effect is significant for full-time educated partners. 

Table 6.6 
ML results monthly wages partners 

specification 
model 1 model 2 model 3 

wage var. 
full-time ed. 
constant 1.165 (0.722) 1.160 (0.733) 1.066** (0.482) 
tenure/10 0.189 (0.110) 0.190 (0.112) 0.188** (0.055) 
Randstad 0.108 (0.139) 0.109 (0.141) 0.044 (0.076) 
experience/10 0.251 (0.485) 0.251 (0.493) 0.455 (0.306) 
expr2/100 -0.013 (0.105) -0.012 (0.107) -0.074 (0.061) 
ln(hours/10) 0.958** (0.328) 0.963** (0.332) 0.795** (0.202) 
firm size 2-10 -0.538** (0.188) -0.540** (0.192) -0.318** (0.119) 
firm size 11-100 -0.397* (0.175) -0.400* (0.177) -0.152 (0.098) 
firm size 101-1,000 -0.047 (0.183) -0.048 (0.186) 0.065 (0.129) 
public auditing -0.451** (0.175) -0.446** (0.177) -0.234 (0.126) 

Nivra ed. full effecl ;s interactions with Nivra ed. 

constant 0.921 (0.746) 0.236 (1.040) -0.176 (0.094) 
tenure/10 0.230** (0.066) 0.039 (0.129) 
randstad 0.035 (0.088) -0.074 (0.166) 
experience/10 0.231 (0.469) -0.021 (0.678) 
expr2/100 -0.040 (0.088) -0.028 (0.138) 
hours/10 0.729** (0.274) -0.235 (0.428) 
firm size 2-10 -0.113 (0.151) 0.428 (0.243) 
firm size 11-100 -0.005 (0.121) 0.396 (0.214) 
firm size 101-1,000 0.189 (0.173) 0.237 (0.253) 
public auditing 0.041 (0.182) 0.495 (0.253) 
a f (crmodel 2+3) 0.441** (0.058) 0.449** (0.032) 0.467** (0.033) 
Op 0.452** (0.038) 
log L -405.38 -405.39 -410.52 
N 188 188 188 

standard errors are between (); *(**) indicates significance at the 5% (1%) level 
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Table 6.7 
ML results profit (after subtracting running costs) 1997 

specification 
model 1 model 2 mo( iel 3 

profit var. 
full-time ed. 
constant 0.209 (0.927) 0.183 (0.964) 0.237 (0.526) 

tenure/10 0.272* (0.124) 0.274 (0.129) 0.263** (0.060) 
Randstad 0.088 (0.144) 0.089 (0.150) 0.079 (0.084) 

experience/10 0.208 (0.608) 0.211 (0.633) 0.578 (0.325) 

expr2 /100 -0.059 (0.137) -0.060 (0.143) -0.127* (0.062) 

ln(hours/10) 1.003** (0.403) 1.020** (0.418) 0.579** (0.211) 
firm size 2-10 -0.775** (0.219) -0.779** (0.227) -0.567** (0.136) 
firm size 11-100 -0.701** (0.197) -0.704** (0.210) -0.197 (0.112) 

firm size 101-1,000 0.277 (0.200) 0.282 (0.208) 0.311* (0.138) 
public auditing -0.470* (0.216) -0.477* (0.225) -0.360* (0.147) 

Nivra ed. full effects interactions with Nivra ed. 

constant 0.355 (0.775) 0.175 (1.229) 0.049 (0.102) 

tenure/10 0.320** (0.070) 0.045 (0.146) 
randstad 0.111 (0.099) 0.021 (0.179) 
experience/10 0.568 (0.506) 0.355 (0.805) 

expr2 /100 -0.121 (0.090) -0.061 0.168) 
ln(hours/10) 0.329 (0.245) -0.692 (0.483) 
firm size 2-10 -0.049 (0.137) 0.421 (0.282) 
firm size 11-100 0.080 (0.141) 0.783** (0.236) 
firm size 101-1,000 0.360* (0.180) 0.078 (0.273) 
public auditing -0.278 (0.192) 0.201 (0.294) 
aj {a model 2+3) 0.525** (0.056) 0.547** (0.031) 0.571** (0.033) 

Op 0.556** (0.038) 
log L -500.17 -500.27 -508.90 
N 216 216 216 

standard errors are between (); indicates significance at 5% (1%) level 

The estimation results in model 2 of table 6.7 show that there is only one 
significant interaction effect, namely between education and working in a firm 
with 11-100 employees. According to the estimation results in model 3 the 
effect of the educational dummy on profit is negligible. It suggests that there is 
no difference in profits between Nivra and full-time educated auditors who are 
partner. 
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Table 6.8 shows the results of likelihood ratio tests on the three models. Just 
as with employees' wages, the restriction imposed in model 2 is not rejected, 
but the restrictions which imposes model 3 on model 2 result in a significant 
loss of fit. Model 3 is not the appropriate model to draw conclusions on which 
educational type renders highest profits. Instead, conditional predicted profits 
are used based on the estimation results of model 2 and the averages listed in 
table 6 B. The results are shown in table 6.9. 

Table 6.8 
Likelihood ratio tests partners 

monthly wages profits 
L.R. statistic significant at L.R. statistic significant at 

a = 0.05? a = 0.05? 
0.02 no 0.20 no 

10.28 no 17.46 no 
10.26 no 17.26 yes 

model 1 vs. 2 
model 1 vs. 3 
model 2 vs. 3 

Predicted profits are highest for full-time educated partners in the full-time 
regime immediately followed by the predicted profits of Nivra educated partners 
in their regime. The profit differential is negligible: fl 1,186 or 0.4% of the 
predicted profit of full-time educated partners. Combining this with the finding 
that Nivra wages of partners do not differ significantly from full-time wages 
indicates that there is no evidence that type of accountancy training affects 
total income of partners. 

Table 6.9 
Predicted conditional profits (*fl. 10,000) 

education attended 
Nivra full-time 

profit regime 
Nivra 31.08 30.04 
full-time 27.34 31.19 

6.5 Lifetime income 

In chapter 4 the net present value of the benefits, the costs and net income (net 
benefits - costs) during the different types of accountancy training have been 
calculated. The Nivra educated auditors turned out, not surprisingly, to have 
the highest net present value of income during their training period. According 
to the theoretical model in chapter 3 the only reason why students choose for a 
full-time education is that they expect to get higher earnings after graduating 
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at full-time education than at the part-time Nivra education. In this section we 
give some approximations of the net present value (NPV) of lifetime income. It 
enables us to investigate which educational type is financially most attractive and 
it shows whether the full-time educated auditors recover their higher educational 
investment. 

The estimation results of the income equations of employees and partners 
derived in the former section have been used to calculate the gross yearly income 
of each year in the period after becoming a qualified auditor until the age of 65. 
They are shown in table 6.10 for three different career paths. We have used the 
1997 income taxation regulations to transform the gross yearly earnings into net 
yearly earnings. The net present value of the working period after graduation 
is obtained by summing the discounted net yearly earnings. Just as in chapter 
4 we have assumed that people start discounting from the moment they start 
studying accountancy. 

In order to get a feel of how sensitive the results are for the sort of career 
someone has, the net present value of lifetime income of three different career 
pat tern have been calculated. The three career pat terns we distinguish are 

1. being employee during the entire working period 

2. being employee until the age of 3814 and being partner until the age of 65 

3. being employee until the age of 38 and becoming partner with probability 
P until the age of 65 and staying employee with probability 1-P 

In order to reflect reality as well as possible we have assumed that P equals 
the education specific sample fraction of auditors who become partner. This 
results in P = 0.23 for the full-time education and P = 0.27 for the Nivra 
education. Partners may have two sources of income, namely monthly wages 
and profits. However, there are also partners with only one source of income. 
About 91.6% of the partners receive profits and 81.5% of the partners receive 
wages. About 73% of the partners have both income sources. These percentages 
are the same for both types of accountancy training. They have been used in 
the calculation of the NPV's of lifetime income of partners. 

The NPV of lifetime income of the three career patterns have been calculated 
for the modal auditor and for the average auditor. The modal auditor who is 
employee has the same characteristics as the reference auditor used for predicting 
the gross monthly wages in table 6.8. The modal partner is partner of a large 
audit firm (>1,000 employees), works 51.6 hours a week at an office in the 

14The average age at which auditors become partner is 38. This holds for both Nivra 
and full-time educated partners. 
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Randstad. The values of the explanatory variables of the average auditor who 
is employee, respectively partner are as in table 6 A respectively table 6 B in 
the appendix. Sample proportions have been used as values for the dummy 
explanatory variables in the income equations. The combinations experience 
and tenure vary with year of experience and are derived from the combinations 
found in the data set from the auditors survey. 

For each educational track the NPV of lifetime income consists of the sum 
of two or three parts, i.e. the discounted value of the benefits received during 
the training period (see chapter 4), the discounted value of the sum of the wages 
received after graduating and the discounted value of the sum of the profits 
(if applicable) received after graduating. In the two bottom rows of table 6.10 
the absolute and the relative difference (relative to the NPV of lifetime income 
of full-time education) in NPV of lifetime income are shown. They give an 
indication about the magnitude of the differences in NPV of lifetime income 
and about the importance of the differences in NPV of lifetime income15 . 

Note that estimations on income of partners are based on a low number of 
observations. Hence, the parameter estimates in the wage and profit equations 
may not be very efficient which also has its consequences for the reliability of 
our estimates of the NPV's value of lifetime partner income16. 

If we look at the NPV of lifetime earnings of career path 1 we see that there 
are no differences in the net benefit of choosing the full-time education instead 
of the Nivra education between the modal and the average reference person. 
The NPV of lifetime income of the average full-time educated auditor who does 
not become partner is 1.247 million guilders (at a discount rate of 5%) whereas 
the NPV of lifetime income of the average Nivra educated auditor who does not 
become partner is 1.171 million guilders. The difference in net benefits is about 
76 thousand guilders which is about 6 % of the total NPV of lifetime income of 
the average full-time educated auditor. This difference is not much but it still 

15In order to test whether the differences in the NPV of lifetime incomes between 
the groups of auditors is significant it would have been necessary to estimate confidence 
intervals of the NPV's of lifetime income. This is quite hard, especially for the partners. 
Given the imprecise estimates of the parameters in the wage and profit equations of 
the partners we have decided not to calculate these confidence intervals. A priori, we 
think that the confidence intervals are quite wide, due to the low number of partners in 
the sample. 

16We have asked against which rate we should tax profits. This turned out to depend 
on the legal status of the firm. It varies between 35 and 60%. The most common legal 
status is the private limited company (besloten vennootschap). Most partners also have 
a so called 'aanmerkelijk belang' in the firm. In case of a private limited company com
bined with 'aanmerkelijk belang' partners should pay corporation tax (vennootschaps
belasting) and an 'aanmerkelijk belang' tax. This amounts to a tax rate of 51.25%. We 
have used this tax rate for the taxation of profits. 
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indicates, just like in table 6.5, that auditors who have no intention or who are 
not suitable for partnership are best off in full-time education. We have also 
calculated the NPV's of lifetime income using different discount rates, namely 
r=0 (no discounting) and r=0.10, but the relative difference in NPV's of lifetime 
income stay more or less the same. 

Table 6.10 
Net present value of lifetime income *(fl. 1000,-) at r=0.05 

career path 1 career path 2 career path 3 
employee partner P = l partner P<1 
modal average modal average modal average 

full-time ed. 
education 121.5 121.5 121.5 121.5 121.5 121.5 
employee 1,100.4 1,126.2 518.7 530.2 966.6 989.1 
partner 0 0 2,812.8 2,442.2 646.9 561.7 
total 1,221.9 1,247.7 3,453.0 3,093.9 1,735.0 1,672.3 

Nivra ed. 
education 169.4 169.4 169.4 169.4 169.4 169.4 
employee 978.3 1,002.3 599.3 613.6 876.0 897.4 
partner 0 0 2,487.5 2,469.7 671.6 666.8 
total 1,147.7 1,171.7 3,256.2 3,252.7 1717.0 1,733.6 

abs. diff. 74.2 76.0 196.8 -158.8 18.0 -61.3 
rel. diff. 6.1% 6.1% 5.7% -5.1% 1.0% -3.7% 

The NPV of lifetime partner income is about 3.1-3.5 million guilders de
pending on education and type of reference person. For the modal partner the 
full-time training is most favorable with an almost 6% higher NPV of lifetime 
income. However, if we compare the NPV of lifetime income of the average 
partner the picture changes. The relative difference in NPV of lifetime income 
becomes 5% in favor of the Nivra education. The different results are caused by 
the fact that the full-time educated auditors earn most in large firms whereas 
Nivra educated partners earn relatively much in the medium sized audit firms 
(see table 6.6 and 6.7). The modal partner seems to be best off with a full-time 
education. However, keep in mind that the parameter estimates in the partner 
wage and profit equations are based on a small number of observations and may 
not be very efficient. So, no serious conclusions on partner incomes should be 
based on these results. Using the other discount factors more or less the same 
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picture emerges for both the average and the modal partners. 

The NPV's of lifetime income of career path 3 are weighted averages of the 
NPV's of lifetime income of career path 1 and 2. The education specific sample 
probabilities of becoming partner have been used as weights. The relative dif
ferences in NPV of lifetime income become quite small especially for the modal 
auditor. The modal auditor has a 1% higher NPV of lifetime income than the 
Nivra educated modal auditor. For the average auditor the Nivra education 
yields the highest NPV of lifetime income (+3%). The explanation of the dif
ferences are the same as the ones used for explaining the income differentials 
of career path 2. The NPV of lifetime income of the modal full-time educated 
partner is about the same as the NPV of lifetime income of the average Nivra 
educated partner. Without discounting the difference in NPV in lifetime income 
becomes about 2 percent points higher for the modal auditor but remains the 
same for the average auditor. At a discount rate of 10% the relative difference in 
NPV of lifetime income becomes negligible for the average auditor and is 1.3% 
in favor of the modal auditor (which is also quite small). 

Summarizing, based on the NPV's of lifetime income of differently educated 
presented here, we think that full-time educated auditors may recover their 
higher educational investments through higher future income. However, this 
depends on the career path they take. The majority of the auditors does not 
become partner. For them, full-time education seems to be financially most 
attractive. Full-time educated auditors also perform relatively well as partners 
in large firms, whereas Nivra educated auditors earn relatively more than full-
time educated auditors in medium sized firms. 

6.6 Summary and concluding remarks 

In this chapter it is investigated whether differently educated auditors earn dif
ferent wages. The full-time education is a relatively general training whereas 
the Nivra training is relatively specific. According to human capital theory, 
marginal productivity of full-time educated auditors is higher outside the cur
rent firm than marginal productivity of Nivra educated auditors. This would 
lead to higher wages for full-time educated auditors who are on the payroll, but 
it does not lead to wage differentials between differently educated partners. In 
this chapter it is investigated whether the data support these hypotheses. 

According to the empirical analyses full-time educated auditors who are on 
the payroll earn higher wages than their Nivra educated counterparts, just as 
theory predicts. No convincing evidence has been found that there are income 
differentials between differently educated partners. Furthermore, the covariances 
between the error terms in the wage equations and the selection equation are 
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small and statistically insignificant. This suggests that it is not necessarily the 
case that students sort themselves to the educational type which maximizes their 
earning capacities. 

The income equations of employees and partners have been used to calcu
late approximations of the NPV of lifetime income for the two types education. 
Auditors who do not become partner (about 3/4 of the auditors) have the high
est NPV of lifetime income if they have chosen full-time education in auditing. 
Partners of large audit firms are also better off financially in case of full-time ed
ucation. However, among the partners in medium sized firms the Nivra educated 
auditors have the highest NPV of lifetime income. On the whole, it is likely that 
full-time educated auditors recoup their higher educational investment. 
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Table 6 A 
Descriptive statistics employ ees 

Nivra education full-time education 
wage cat. 4.279 1.063) 4.179 1.207) 
married 0.930 0.256) 0.891 0.312) 
tenure/10 1.263 0.994) 0.791 0.705) 
Randstad 0.540 0.499) 0.616 0.487) 

expr/10 2.416 0.722) 1.497 0.728) 
expr2 /100 6.355 3.627) 2.769 2.920) 
ln(hours/10) 1.332 0.116) 1.353 0.068) 
emoluments 0.465 0.499) 0.543 0.499) 
firm size 2-100 0.129 0.336) 0.115 0.319) 
firm size 101-1000 0.366 '0.482) 0.325 0.469) 
public auditing 0.246 '0.431) 0.238 0.427) 
internal auditing 0.112 '0.316) 0.081 0.274) 
fin. adm. sector 0.344 '0.476) 0.465 0.500) 
public sector 0.165 0.371) 0.106 0.309) 
non auditing job 0.133 '0.341) 0.109 0.312) 
in publ. sector 
>10 km. univ. 0.796 '0.403) 0.745 0.436) 
ed. father low 0.496 '0.501) 0.305 0.461) 
ed. fath. high 0.134 ;0.341) 0.294 0.294) 
re-exam 0.055 ;0.228) 0.070 0.256) 
start study late 0.263 [0.441) 0.227 '0.419) 
n 456 357 
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Table 6 B 
Descriptive statistics employers/partners 

Nivra ed. full-time ed. 
wage cat. (1-8) 6.098 (2.022) 5.890 (1.822) 
profit cat. (1-9) 5.942 (2.443) 6.095 (2.121) 
tenure/10 1.704 (1.079) 1.435 (0.868) 
randstad 0.506 (0.502) 0.539 (0.502) 
experience/10 2.755 (0.656) 2.075 (0.750) 
ln(hours/10) 1.641 (0.202) 1.637 (0.243) 
firm size 2-10 0.171 (0.378) 0.171 (0.379) 
firm size 11-100 0.316 (0.467) 0.197 (0.401) 
firm size 101-1000 0.095 (0.294) 0.184 (0.390 
public aud. 0.924 (0.266) 0.816 (0.390) 
>10 km univ. 0.791 (0.408) 0.618 (0.489) 
ed. father low 0.525 (0.501) 0.329 (0.473) 
ed. father high 0.158 (0.366) 0.316 (0.468) 
re-exam 0.057 (0.233) 0.039 (0.196) 
start study late 0.215 (0.412) 0.184 (0.390) 
n 158 76 



Chapter 7 

Job performance in the audit 
firm 

7.1 Introduction 
In the 80s and the 90s graduates from higher education had difficulties with 
finding their first real job after graduation. At the intermediate vocational 
educational level graduates from full-time education faced similar problems when 
entering the labor market whereas graduates from dual education did not. One of 
the reasons often mentioned as an explanation of the better start at the labor 
market of graduates from dual education is that the combination of learning 
and working offered in dual education makes students acquire the skills needed 
for the labor market but not taught at school during their daily work in the 
training period. In this chapter the credibility of this reason is investigated 
for higher education; is it true that people who have combined studying in 
higher education and working perform better at work than people having the 
same profession who studied full-time in higher education? There has not been 
done much empirical research on this topic yet. Most research on labor market 
performances of differently educated workers has been on topics like job search 
(Van der Velden and Lodder, 1995, and Van Imhoff and Ritzen, 1989) and 
differences in earnings (Plug and Groot, 1998). These papers have concentrated 
on intermediate vocational education and not on higher (vocational) education. 
By looking at the performance of auditors from different types of education an 
at tempt is made to investigate what effect dual studies in higher education may 
have on productivity of employees. 

Little research has been done on the effect of education on job performance 
of auditors yet. Most research on this topic only distinguishes between auditors 
with different academic grades. Recently, Vaatstra (1996) investigated whether 

91 
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university educated students in accountancy and part-time Nivra educated stu
dents differ in the expertise they have and knowledge they use in solving audit 
cases. She shows that Nivra students are better in doing these cases than com
parable full-time students. Nivra students used both financial and auditing 
knowledge when solving the cases whereas the full-time students only used their 
auditing knowledge. This indicates that the knowledge networks of Nivra stu
dents are more complex and that there are more links between different types 
of knowledge networks of Nivra students than of full-time students. The results 
of Vaatstra's study are in favor of the Nivra education. However, her study 
is concentrated on how the differently educated students solve particular audit 
cases which is an important but not the only duty in daily auditing practice. An 
auditor's overall performance depends on more factors and in this chapter it is 
investigated whether differently educated auditors differ in overall performance. 

The analyses will be carried out on the audit firm data. The job performance 
of the employees of this firm is evaluated at the end of each year during the period 
1992-1998. The job performance ratings are kept at computerised personnel 
records which are being used in this research. Job performance is analyzed of 
both Nivra and full-time educated audit employees during the period 1993-1998. 
Since educational choice may be endogenous a switching regression approach is 
used in order to estimate the effect of education on job performance. In a 
switching regression model it is possible to estimate the job performance in 
two regimes (here the two educational tracks) while correcting for the fact that 
people choose the education which attract them most. Since many people left 
the firm during 1992-1998 the switching regression model is extended by also 
taking the decision to leave the firm into account. This is done in order to 
correct for biases in the estimates due to job turnover. 

This chapter is organized as follows: section 7.2 discusses the company and 
the data set and gives some summary statistics on job performance. Section 
7.3 introduces the econometric model which is used to analyze job performance, 
educational choice and turnover. Section 7.4 presents the empirical results and 
section 7.5 summarizes and concludes. 

7.2 Data 

For the job performance analysis of the audit employees firm data has been 
used. General information about this audit firm (firms' hierarchy, job titles, 
human resources policy, number of employees) and this data set can be found 
in chapter 5. Recall from chapter 5 that full-time educated auditors usually 
start working at the audit firm as assistant 3 whereas graduates from VWO or 
HVE who attend the Nivra accountancy training start working as assistant 1 
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(graduates VWO) or assistant 2 (graduates HVE). In the analyses employees are 
included who hold an assistant 3 job or higher1. This is done in order to avoid 
any possible biases in our estimations due to the fact that audit employees from 
full-time training have skipped the first two assistant jobs. Deleting the people 
holding assistant 1 or 2 jobs will make the two groups of audit employees more 
comparable. Employees who are assistant 3 or who have just started working 
as junior manager are usually not auditor yet. They have to finish the last part 
of their accountancy training. For both types of students this last part of the 
accountancy training is part-time, although it is offered by different educational 
institutions. 

7.2.1 Measuring job performance by supervisor rat
ings 

The job performance ratings of audit employees comes about as follows: the 
audit employees are rated after each project they have worked on by their su
pervisor. This happens about 5-10 times a year. Employees are judged on six 
types of skills, namely 1) social skills towards clients, 2) social skills towards 
colleagues/subordinates, 3) commercial skills, 4) professional knowledge, 5) ef
ficiency and 6) personality. For each type of skill several 'sub-skills' are defined 
and the supervisor indicates whether the subordinate scores well above, on, al
most on or below the (job specific) standard. Summarizing the scores of the 
sub-skills results in a score for the type of skill. At the end of the year the em
ployees get a general job performance judgement based on the previous project 
evaluations2 3 . The supervisor does not decide solely on the general job per
formance judgement; his director must agree and the board of directors must 

1 Assistants 3 from the Nivra education have gone through a different screening chan
nel than assistants 3 from full-time education. Nivra educated assistants 3 have been 
screended by the employer and full-time educated assistants 3 have been screened by 
their education. Both channels may have selected the more able employees (in case of 
Nivra education) or students (in case of full-time education), but the channels may also 
operate differently because they may screen on different variables. 

2There is no information on the employee's scores at the different sub-skills from the 
project evaluations in our data set. 

Using job performance evaluations made by supervisors as a measure of produc
tivity/quality of the employee is based on the assumption that these job performance 
evaluations are valid indicators of the current productivity of an employee. Medoff and 
Abraham (1980), also using supervisor ratings as a measure of job performance, pay a 
lot of attention to the validity of these ratings to indicate productivity of employees. 
They conclude that they "feel very comfortable in assuming that performance ratings 
are good indicators of employees' relative productivity in the year of evaluation". 
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also agree; this is done in order to try to homogenize actual job performance 
and received general job performance judgements within the audit firm. The 
general job performance judgement is kept at the computerised records of the 
firm and is the most important determinant of the annual salary increase which 
one gets at the beginning of the new year. The supervisor's performance rating 
is denoted by SG& (base Salary Growth)4 . It ranges between 2 and 13.5 (which 
both seldom occur). 

The meaning of a received SG/, is not the same for persons in different jobs. 
Each job position ƒ has an own standard rating N / which one gets if one performs 
according to the firm's standards for that specific job ƒ. The N / ' s reflect the 
s tandard job position specific percentage of salary increase (it ranges from 5.5% 
to 8.5% dependent on the particular job position). In table 7.1 an example is 
given of the interpretation and the corresponding boundaries of the SG/, for 
assistants and managers as it was in 19985. 

Table 7.1 

Example of SG6 s and their interpretation (1996-1998) 

interpretation of SG/,: job performance is 

Nf insufficient standard- standard 
5.5 (assistants) <=3.5 4-5 5.5-6 
7 (sr.) managers <=4.5 5-6 6.5-7.5 

standard-l- excellent 
6.5-7 > = 7 . 5 
8-8.5 > = 9 

Table 7.1 shows that if an assistant gets a SG;, of 5.5 s(he) has performed 
according to the firm's performance standards for assistants 3 whereas if a 
manager gets a SGt of 5.5 s(he) has performed well below the firm's performance 
standards for managers. People in different job positions may have different 
SGb's although they both perform according to the firm's standard (for their 
own specific job ƒ). The more one deviates from the standard in job ƒ, the 
more one's SGb differs from the standard increase N / 6 . 

Since N / differs per job and consequently SGb differs systematically per job a 
job performance measure J P has been constructed which removes the job effect 

4The yearly judgement is the base for the salary increase. Other factors affecting 
the real salary increase are e.g. inflation correction and extra-ordinairy circumstances. 
Note however, that these other factors are not incorporated in the base salary growth 
SGt and the standard job position specific salary increase N/. 

5Before 1996 different Ny's were valid. 
6To make things even more complicated, the firm's standards for a particular job 

position increase the longer an individual is employed in a particular job position. 
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from the SGf,; J P equals the general job performance judgement (SGt,) minus 
the position specific standard salary increase (Nf) 

JP = SGb - Nf 

With this job performance measure people in different job positions who 
perform 'equally well' may have unequal SG<,'s but have equal JP ' s . In general, 
deviations from the standard salary increase can, according to the job perfor
mance evaluating policy of the firm, be interpreted as follows: 

• J P < -1.5: insufficient job performance 

• -1.5 < = J P <0.5: below standard performance 

• 0.5 < = J P <=0 .5 : performance is according to the firm's standard 

• 0.5 < J P <—1.5: good performance 

• J P > 1.5 : excellent performance 

Some audit employees (only 5%) have not been evaluated because they will 
leave the firm a few months after the beginning of the new year or because 
they have recently been promoted to a higher job in the firm. These audit 
employees are excluded from the analyses. Figure 7.1 shows the distribution 
of job performance for both types of education for the years 1993, 1995 and 
1998. The left hand graphs reflect job performance in 1993, the graphs in the 
middle reflect job performance in 1995 and the right hand graphs reflect job 
performance in 1998. Kolmogorov-Smirnov tests have been performed in order 
to test whether the distributions of job performance are equal for differently 
educated audit employees. At the 5% level the job performance distributions 
do not differ significantly in 1993 and in 1998 but they do significantly differ in 
1995. 

In 1993 and 1995 a large part of the employees performed according to 
the firm's standards; the largest bar, containing job performance between -0.5 
and +0.5, contains about 35-50% of the employees. However, most people did 
not perform according to the firm's standard so it is not exceptional if one got 
a non-standard job performance rating. There were more people getting an 
above standard rating than a below standard rating in 1993, 1995 and in 1998. 
In 1993 and 1998 in both educational types about 15-20% of the employees 
performed below standard. There does not seem to be much difference in job 
performance between the two job types in 1993. In 1995 only a few percent 
of the audit employees got a below standard rating. Relatively many Nivra 
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Figure 7.1: Distribution job performance for Nivra and full-time education 

educated employees had a standard rating, but there were relatively less Nivra 
educated employees with an above standard rating (35% against 46% of the 
full-time educated employees). 

The distribution of job performance in 1998 is different from the distributions 
of job performance in 1993 and 1995. There is a shift to the right, indicating 
that a relative large part of the employees performs above standard, compared 
to the job performances in 1993 and 1995. This shift to the right may be the 
result of the 'up or out ' regime of the company with the best people of the 1992 
cohort still being employed in 1998. This process is depicted in figure 7.2. It 
shows the distribution of job performance for the period 1993-1998 for employees 
who at least held an assistant 3 job in 1993. In graphs of 1994 and later the 
distribution of job performance is only depicted of audit employees who were at 
least assistant 3 in 1993 (no refreshment of the sample). The graphs show that 
the distribution of job performance does not change in the period 1993-1995 but 
then starts to shift to the right with most employees getting an above standard 
rating. This indicates that the audit employees who stay are on average the 
better performing employees and that those who left performed relatively badly. 
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Figure 7.2: Distribution job performance 1993-1998 
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The 'up-or-out' policy in this audit firm filters out badly performing employees. 
Figures (not shown here) comparing the distribution of average job performance 
of leavers and stayers show the same picture. The distribution of average job 
performance of leavers has a much thicker tail to the left than the distribution 
of average job performance of the stayers. 

In order to see whether there are differences in job performance between dif
ferently educated employees average job performances of people with different 
types of accountancy education have been calculated. They are shown in table 
7.2. In table 7.3 average job performances J P in 1993, 1995 and 1998 are tabu
lated for people from different types of accountancy education and different job 
levels. Non-parametric Mann-Whitney tests have been used to test the hypoth
esis of equal job performance between employees with different types of audit 
education. 

Table 7.2 shows that there are no large differences in average job performance 
between differently educated audit employees. The difference in job performance 
in 1995 was significant at the 10% level, but not at the 5% level. In 1995 job 
performance of the full-time educated employees was relatively high. In 1996 
the difference in job performance was significant with Nivra educated audit 
employees performing better than full-time educated audit employees. This is in 
contradiction with the situation in 1995. Furthermore, average job performance 
increases in time as could already be seen in figure 7.1 and figure 7.2. 

Table 7.2 

Average job performance J P per educational type 1993-1998 

0.05) Nivra ed. full-time ed. significant (a 
year 
1993 0.081 (1.497) -0.092 (1.377) no 
1994 -0.060 (1.477) -0.180 (1.718) no 
1995 0.393 (1.408) 0.674 (1.468) no 
1996 2.207 (1.438) 1.648 (1.559) yes 
1997 0.991 (1.376) 1.030 (1.294) no 
1998 0.769 (1.472) 0.853 (1.326) no 

In table 7.3 three job levels are distinguished for the years 1993, 1995 and 
1998. Job level 1 consists of assistants 3 (beginning audit employees), the (ju
nior) managers and auditors are in job level 2 (advanced audit employees) and 
job level 3 consists of the senior managers. There are no large differences in 
average job performance per job level between the two educational types. The 
average job performance of the Nivra educated is five out of seven times higher 
than the average job performance of the full-time educated. However, the differ-
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ences in performance are only very small compared to the standard deviations of 
job performance. These standard deviations are between 0.753 and 1.614 which 
is often (much) larger than the average job performance. There is only one sig
nificant difference, namely the difference in average job performance at job level 
1 in 1993. Employees from Nivra education perform (slightly) better. For both 
types of education and for all years job performance increases with job level. 
This may be the result of the hiring process; lots of people are in assistant jobs 
and many of them do not meet the standard, which results in a low average job 
performance for this group compared to the average job performance in higher 
job levels. 

The same sort of reasoning may explain the difference in average job perfor
mance between employees in job level 2 and 3. The best employees of job level x 
probably move up to job level x+1, resulting in higher average job performances 
at level x+1 than at level x. Furthermore, job performance at job level 2 and 
3 of the two types of education in 1995 and 1998 seemed to be higher than in 
1993. This may be the result of turnover; the averages of 1995 (1998) are not 
based on the job performance of all the audit employees in 1995 (1998) but only 
on the job performances of the audit employees of the 1992 cohort. Therefore, 
the turnover effect in the mean job performance was higher in 1995 and 1998 
than in 1993. 
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Table 7.3 
Job performance (JP) by education and job level3 

job perfi Drmance sign, difference 
full-time ed. Nivra ed. JP (a = 0.05) 
mean (sd) mean (sd) 

1993 
job level 1 -0.396 (1.371) -0.065 (1.580) yes 
job level 2 0.023 (1.378) 0.094 (1.410) no 
job level 3 0.750 (0.753) - - -
1995 no 
job level 1 -0.239 (1.127) 0.097 (1.514) no 
job level 2 0.636 (1.433) 0.534 (1.206) no 
job level 3 2.000 (1.275) 1.363 (1.120) 
1998 
job level 1 - - -0.188 (1.503) -
job level 2 0.774 (1.019) 1.070 (1.300) no 
job level 3 1.261 (1.286) 1.326 (1.427) no 
a The average job performance is based on the observations 
with a non-zero salary increase (SGb > 0). No averages 
are given for cells with 11 or less observations. 

Summarizing, when exploring the data on job performance no clear indi
cations have been found that type of accountancy training affects job perfor
mance. Furthermore, well performing employees stay more often than poor 
performing employees. Leaving the firm seems to be correlated with poor job 
performance. So turnover should be taken into account when analyzing job 
performance. Therefore, an econometric is developed in the next section which 
jointly models job performance, turnover and educational choice. 

7.3 Econometric model 
A switching regression model is used to explain job performance. It allows for 
two types of selection i.e. selection in educational choice and selection through 
turnover. The type of education one has chosen in this setting may be an 
endogenous variable. It is likely that the audit employees have chosen the type 
of education which they expected to be most suitable for them i.e. which offers 
them the highest wages/best career opportunities. In order to avoid biases in 
the estimators from this source endogeneity of education has been taken into 
account in the estimations. Maddala (1983) describes two ways how to deal 
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with endogenous dummies. The first approach is an 'IV-like' approach where 
education is replaced by a predictor of education; the predictor acts like a sort of 
instrumental variable and gives a consistent estimate for the effect of education 
on job performance. With this method one assumes that type of accountancy 
education only affects the intercept. However, it is possible that education 
also influences the parameters of the other variables. The second approach is 
to estimate an endogenous switching regression model. This regression model 
allows people from different types of accountancy education to have different 
parameter coefficients. 

An additional selectivity problem arises since the people who leave the firm 
perform relatively badly and consequently have little career opportunities within 
the firm. Correcting for this type of selectivity is necessary since it may cause 
inconsistent estimates of the parameters. Therefore a switching regression model 
is estimated where the switch depends on two selection criteria. Subscript p 
refers to the part-time Nivra education and subscript f to the full-time education. 

Job performance is related linearly to the explanatory variables in both ed
ucational regimes. I^{ is a latent variable concerning educational choice. If it 
exceeds 0 the individual opts for a Nivra education to become an auditor, if 
it is negative a full-time education is chosen. 1^ reflects turnover. If ƒ£ does 
not exceed 0 the employee has stayed at the firm and his/her job performance 
is observed. If I%z exceeds 0 there is no information on job performance since 
individual i has left the firm. 

JPpi — ßpXpi + Epi (7-1) 

JPfl = fyXfi + efi 

I{i = l'iZu-uu, 

hi = 1 ^ I* > 0 and In = 0 otherwise 
l2i = 72^2i - « 2 j , w i t h 

hi = 1 •£=> J|j > 0 and hi = 1, hi = 0 otherwise 

The observed job performance yi is defined as 

JPt = JPpi «• hu > 0 and P2l<=0 (7.2) 

JP% = JPfl o lii<=0 and i2»<=0 

Job performance in the Nivra (full-time) regime is observed if one is still em
ployed at the firm and has chosen Nivra (full-time) education. The following 



102 CHAPTER 7. JOB PERFORMANCE IN THE AUDIT FIRM 

assumptions are made concerning the joint distribution of the error terms in the 
model: 

/ 

(ePi,e/i,uii,U2i) ~ N 

I o% v£pEf CT£pUl aEpU2 \ 

V 

2 

V i / 

\ 

(7.3) 

and independence across observations. The variance of the education equation 
and the turnover equations are normalized to one in order to identify 71 and 72. 

This model is essentially the same as the well known endogenous switching 
regression model (Maddala, 1983, p. 283-287). Only because of turnover things 
are a bit more complicated. The switching regression model is extended with a 
turnover equation. The derivation of the log likelihood function can be found in 
appendix 7 C. 

7.3.1 The variables 

There are three dependent variables in the model, namely job performance, the 
education dummy and the turnover dummy. Job performance has extensively 
been discussed in section 7.2. The dummy variable education is equal to one if 
someone has attended the Nivra education and is equal to zero if someone has at
tended the full-time education in accountancy. The dummy variable turnover is 
equal to one if someone left the firm between 1993 and the year job performance 
was measured. 

In appendix 7 A a complete overview of the explanatory variables is given. 
In the job performance equation explanatory variables like gender, marital sta
tus, job level, time in current job position are used. In the education selection 
equation the variables gender, two age dummies and whether someone worked 
at the Randstad in 1992 are included. The last variable may seem a bit peculiar, 
because the educational decision was (at least for the full-time educated employ
ees) made before someone got hired and not afterwards, whereas the city where 
one worked in 1992 was known after the educational choice. Intuitively more 
appealing is a variable indicating where one lived when the educational choice 
was made. However, in the data set people do not seem to switch very often 
from one audit office to another one. So people not working in the Randstad are 
very likely not having worked there since they have started working at the audit 
firm and are therefore very likely to have not lived in the Randstad during their 
last year at secondary education. Since formally the only condition explanatory 
variables have to meet is that they should be correlated with the dependent 
variable, but not with the error term, there is formally nothing against using 
'Randstad 1992' as an explanatory variable in the education equation. In fact 
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it acts like a sort of proxy for the city where one lived when the educational 
choice was made. In the turnover equation gender, marital status, most current 
available job performance, job level dummies and time in current job position 
have been used as explanatory variables. 

7.4 Estimation results 

Table 7.4 shows the OLS results of the estimated effect of type of accountancy 
education on job performance for the period 1993-1998. As explanatory variables 
are included: gender, marital status, relative duration in current job position, 
two job level dummies and a dummy indicating whether someone was already 
assistant 3 or higher in 1993. In order to save space only the estimated effect 
of type of accountancy training on job performance is shown. In table 7.5 the 
estimation results of the full econometric model are presented for the period 
1993-1998. There, the effects of the other variables in the model are also shown 
and discussed. 

According to the OLS results, in four out of six years the Nivra educated 
audit employees performed better than full-time educated audit employees. This 
effect is significant for two years: 1993 and 1996. In 1995 and 1998 having a Nivra 
education resulted in a negative but insignificant effect on job performance. 
These results suggest some mild support for the idea that combining learning and 
working results in better performing employees. However, in this specification 
turnover and educational selectivity have not been taken into account yet, so 
the effect of education may be biased. 

Table 7.4 
OLS results on the explanation of job performance11 

n coefficient dummy Nivra education 
1993 657 0.250* (0.113) 
1994 587 0.096 (0.134) 
1995 501 -0.193 (0.131) 
1996 459 0.310* (0.149) 
1997 410 0.108 (0.148) 
1998 338 -0.096 (0.159) 
a Standard errors between parentheses 
* Signifcance at 5% level 

Table 7.5 shows the estimation results for the full econometric model. For 
most explanatory variables the sign of the coefficients is the same for both types 
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of education and for most years. The estimation results in the job performance 
equation of 1997 and 1998 are, due to turnover, based on a low number of ob
servations. This surely has its effect on the quality of the estimation results in 
these years, x2 tests have been performed to test whether the coefficients of the 
explanatory variables in the job performance equations of the two educational 
regimes are equal. This is done for all years. The test rejected quality of the 
coefficients at the 1% level for the years 1993, 1996, 1997 and 1998. This sup
ports the estimation of separate job performance equations for each educational 
type instead of estimating a single job performance equation with a dummy for 
Nivra education. 

There are not many variables in the job performance equation which affect 
job performance significantly. Job performance increases (significantly) with job 
level. This holds for both regimes and all years, except for 1996. The difference 
in performance between employees in job level 1 and job level 2 increases in time. 
The variable 'dummy not 1993' in the Nivra job performance equations of 1994-
1998 shows that people who were assistant 1 or 2 in 1993 and who were still 
employed later on performed relatively well compared to the audit employees 
who held an assistant 3 position or higher in 1993. This effect was significant 
in 1995, 1996 and 1998. The relative job position duration has the expected 
negative effect in the period 1993-1995. People who have spent a relatively long 
time in a particular job are the less capable. This effect disappears in later years. 
In 1997 it even became significantly positive in the full-time educational regime. 
The effects of gender and marital status are mostly not significant. However, 
the estimated effect for females is mostly negative and for 1996 it is significantly 
negative for the Nivra regime. This clearly suggests that females perform slightly 
worse than males. Something similar is going on for being married. Its effect is 
mostly positive but insignificant except for the full-time regime in 1994. This 
suggests that people who live together perform better than people who live on 
their own. 

In the education equation some explanatory variables are significant in one 
year but insignificant in other years. This is because the sample is not the same 
for each year. For the estimation of the education equation information is used 
of audit employees who are assistant 3 or higher in the year under consideration. 
The age of employees in 1992 is the strongest 'predictor' of educational choice. 
This is partly because the employers who were 18-22 years old in 1992 all have 
Nivra education (at age 22 or younger there are hardly any people already 
graduated from the full-time part of the academic accountancy education). The 
sign of the variable Randstad 92 is as expected; people who work at an audit 
firm in the Randstad in 1992 are more likely to be full-time educated than Nivra 
educated. This variable was almost significant in 1993 and significant in 1994-
1998. Women chose less often for Nivra education than males. This effect was 
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significant in 1994-1996. 

In the turnover equations job performance is the most important explanatory 
variable. The reference category is most recent job performance lying between 
-0.5 and +0.5 . All dummy variables indicating non standard job performance 
are significant and have the expected sign. Job performance has a strong neg
ative effect on the probability of having left the firm. Employees who perform 
insufficiently (category 1) have a much higher probability of having left the firm 
than employees who perform below standard (category 2). The same holds for 
people who perform well. The employees who performed excellently (category 5) 
were in 1993-1995 more likely to stay than employees who performed according 
to the s tandard or who performed well (category 4). In 1997 and 1998 there 
did not seem to be much difference in probability of leaving between employees 
having performed well or excellently. Both groups are less likely to have left the 
firm than standard performers. This indicates that , in general, this firm is able 
to keep his well performing employees and to get rid of employees who are not 
expected to be capable of performing well higher in the firm's hierarchy. This is 
according to the 'up or out ' policy of the firm. 

The other explanatory variables have the following effects on turnover. Gen
der does not affect the chance of having left the firm. Marital s tatus has a 
positive effect on having left the firm, which was significant in 1994-1997. A 
possible explanation may be that married audit employees left the firm and 
started working for a less demanding employer/start working as entrepreneur 
because they wanted to spend less time on work and more time with their fam
ily. The effect of job level on turnover is not the same for all. Only in 1994, 

1997 and 1998 significant effects were found. In 1994 assistants were less likely to 
have left than auditors in middle management (reference group) and in 1997 and 
1998 senior managers were less likely to have left than these middle managers. 
In 1993 job level had no effect on the chance of having left the firm. However, 
in 1998 senior managers had a significantly lower chance of having left the firm 
than the employees holding a job in level 2. The effect of relative time in current 
job is positive and significant indicating that people who stay relatively long in 
their job position are more likely to leave the firm. These people are probably 
not going to be promoted and therefore (have to) leave the firm. Someone's job 
performance has much influence on the decision whether to leave the firm or 
not; employees who perform below (above) standard leave the firm significantly 
more (less) often than the 'standard' performers. This is according to the 'up 
or out ' policy of the firm. 

The covariances relating job performance and turnover were significant in all 
years. Furthermore, the covariance between education and performance in the 
Nivra regime was only significant in 1993. The covariances between education 
and turnover were sometimes significant. For Nivra education it was significant 
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in 1993 and 1996 and for full-time education it was significant in 1994. 1996 and 
1997. The covariances between job performance and turnover were negative and 
highly significant. The interpretation of this finding is not very clear. It means 
that the stochastic part of the job performance equation correlates negatively 
with the stochastic part of the turnover equation, see equations 7.1; some unob
served characteristics which make people not leave the firm, also have a negative 
impact on their performance. 

The significance of the covariance between turnover and job performance 
implies that jointly modelling job performance and turnover makes sense; ne
glecting turnover would have led to inconsistent estimates of the job performance 
parameters ß\ and ßz- The significance of a number of covariances between the 
error terms of the education and the job performance equation supports the 
joint modelling of educational choice and job performance. 
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Table 7.5 
Switching regression estimates on job performance" 

1993 1994 1995 
variable Nivra full-time Nivra full-time Nivra full-time 

constant 1.847*** 0.131 0.782** -0.142 0.991*** 1.686*** 
(0.288) (0.232) (0.356) (0.318) (0.377) (0.331) 

female -0.361 -0.080 -0.375 -0.220 0.023 -0.133 
(0.267) (0.188) (0.233) (0.262) (0.257) (0.275) 

married 0.182 0.177 0.258 0.339* 0.230 0.113 
(0.191) (0.142) (0.183) (0.193) (0.192) (0.208) 

rel. job pos. -0.361 -0.550** -0.926*** -0.748*** -0.614* -0.496* 
duration (0.327) (0.225) (0.331) (0.331) (0.346) (0.264) 
job level 1 -0.224 -0.521** -0.352 -0.586** -0.729** -0.636 
assistant (0.191) (0.156) (0.227) (0.242) (0.318) (0.452) 
job level 3 - 0.688* - - 0.253 1.005** 
sr. manager - (0.368) - - (0.671) (0.415) 
not in 1993 - - 0.124 - 0.777** -

- - (0.321) - (0.314) -

1996 1997 1998 
variable Nivra full-time Nivra full-time Nivra full-time 

constant 3.511*** 1.401*** 1.744*** 0.469 1.679*** 1.803*** 
(0.217) (0.253) (0.293) (0.375) (0.431) (0.479) 

female -0.394* -0.335 -0.102 -0.342 -0.380 0.170 
(0.238) (0.260) (0.231) (0.227) (0.278) (0.245) 

married 0.217 0.118 -0.003 0.233 0.223 0.111 
(0.180) (0.197) (0.182) (0.173) (0.218) (0.212) 

rel. job pos. -0.284 0.186 -0.223 0.715*** -0.113 -0.470 
duration (0.277) (0.314) (0.312) (0.278) (0.320) (0.311) 
job level 1 -0.514 0.484 -1.076*** -0.810 -1.215*** -1.681* 
assistant (0.352) (0.544) (0.251) (0.716) (0.286) (0.994) 
job level 3 -0.319 0.069 0.181 0.482** 0.630* 0.099 
sr. manager (0.417) (0.299) (0.346) (0..221) (0.374) (0.268) 
not in 1993 0.729** - 0.298 - 0.811*** -

(0.351) - (0.256) - (0.281) -
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Table 7.5 continued 
1993 1994 1995 1996 1997 1998 

schooling 
constant -0.361*** -0.351*** -0.228** -0.329*** -0.344*** -0.258*** 

(0.084) (0.091) (0.097) (0.084) (0.089) (0.091) 
female -0.164 -0.223* -0.249** -0.241** -0.192 -0.165 

(0.129) (0.127) (0.126) (0.121) (0.121) (0.117) 
Randstad 92 -0.128 -0.214** -0.335*** -0.176** -0.180* -0.263*** 

(0.088) (0.098) (0.099) (0.085) (0.099) (0.094) 
age 18-25 0.534*** 0.723*** 0.761*** 0.896*** 0.937*** 0.894*** 

(0.096) (0.103) (0.106) (0.091) (0.098) (0.100) 
age 31+ -0.169 -0.034 -0.142 -0.219 -0.030 -0.076 

(0.160) (0.192) (0.221) (0.190) (0.199) (0.197) 
turnover 
constant -1.560*** -1.084*** -0.949*** -0.614*** 0.112 -0.050 

(0.149) (0.129) (0.125) (0.107) (0.136) (0.119) 
female 0.104 -0.098 0.020 0.004 0.043 0.003 

(0.186) (0.152) (0.132) (0.128) (0.140) (0.121) 
married 0.119 0.274** 0.205* 0.288*** 0.246** 0.153 

(0.141) (0.114) (0.105) (0.100) (0.108) (0.107) 
JP cat. 1 -1.012*** -0.802*** -1.119*** -0.789*** -1.503*** -0.708*** 

(0.318) (0.202) (0.135) (0.138) (0.128) (0.117) 
JP cat. 2 -0.288* -0.646*** -0.355*** -0.444*** -0.771*** -0.443*** 

(0.203) (0.151) (0.129) (0.114) (0.153) (0.129) 
JP cat. 4 0.379* 0.828*** 0.376** - 0.877*** 0.724*** 

(0.206) (0.151) (0.148) - (0.271) (0.218) 
JP cat. 5 1.384*** 1.596*** 0.895*** 1.524*** 0.661*** 0.864*** 

(0.245) (0.168) (0.132) (0.157) (0.169) (0.142) 
job level 1 -0.059 -0.266** -0.051 -0.042 0.168 -0.011 
assistants (0.142) (0.123) (0.107) (0.109) (0.123) (0.118) 
job level 3 0.592 - -0.086 -0.170 -0.636*** -0.523*** 
sr. manager (0.360) - (0.390) (0.273) (0.239) (0.179) 
rel. job pos. 0.720*** 0.506*** 0.904*** 0.539*** 0.632*** 0.665*** 
duration (0.211) (0.172) (0.160) (0.138) (0.153) (0.138) 
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Table 7.5 continued 

(co)variances 1993 1994 1995 1996 1997 1998 
®U\U1 -0.118 0.020 0.005 -0.039 -0.007 0.039 

(0.087) (0.074) (0.068) (0.066) (0.070) (0.067) 
Nivra éd. 

0^1 3.791*** 2.351*** 2.493*** 2.992*** 1.932*** 2.563*** 
(0.660) (0.235) (0.294) (0.367) (0.207) (0.366) 

"e iu i 0.798*** 0.072 -0.142 0.671*** 0.059 0.141 
(0.091) (0.227) (0.271) (0.131) (0.265) (0.354) 

C e iU2 -0.565*** -0.826*** -0.923*** -0.685*** -0.691*** -0.843*** 
(0.146) (0.063) (0.032) (0.118) (0.083) (0.056) 

full-time ed. 

&£2 2.175*** 4.214*** 2.740*** 3.583*** 1.782*** 2.099*** 
(0.229) (0.623) (0.351) (0.428) (0.340) (0.418) 

0£2«1 0.263 0.572*** -0.254 0.663*** 0.547** 0.075 
(0.216) (0.175) (0.249) (0.073) (0.226) (0.257) 

Cr£2«2 -0.906*** -0.788*** -0.853*** -0.770*** -0.603*** -0.846*** 
(0.047) (0.072) 0.055 (0.063) (0.100) (0.078) 

n 722 743 738 801 828 821 
log likelihood -1,765.9 -1,816.36 -1,673.98 1,656.57 -1,514.45 -1,466.2 
a Standard errors between parentheses 
* Significance at the 10% level;** Significance at the 5% level; 
*** Significance at the 1% level 

Prom table 7.5 it is not clear which education turns out the best perform
ing audit employee. Conditional expected job performances (CEJP) have been 
calculated based on the estimation results in table 7.5. These CEJP's show in 
which educational regime the audit employees perform best. Because there are 
two sources of selection, i.e. education and turnover the calculation of these 
CEJP's is not so straightforward as in the case of only one source of selection. 
Pudney (1991, p. 309-311, see appendix 7 D) provides a tractable solution for 
the conditional expectation of one variable in case of double truncation by other 
variables. Following Pudney, the CEJP's for the Nivra educated audit employees 
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EiJPjillu = 1, I2i = 0) = ß'jXji + E&iluu < jtZntVti > 72^2) = (7.4) 

ß'jXji + E{Sji\ - Uu > -JlZli, U2i > l'2Z2i) = 

fi' Y -rr ^ ( -7^1 .0 , ƒ, g (l2Z2l - PuiU2l'\Z\i\ \ 

,„ <t>{l2Z2i) , ƒ 1 a, (-I'l^j + pUlu2l2Z2l\ \ f 

+ < 7 ^ $ 2 ( - 7 ; Z H , 7 2 ^ - ^ 2 ) \ V >/(i-aU) J J 
and for the full-time educated audit employees: 

E{JP0l\Iu = 0, I2r = 0) = $*,- + ^(e^luM > 7iZii,u3i > 1'2Z2l) = (7.5) 

a'Y j _„ ^ (7 i z n) ,. J 1 a, ƒ 7 2 ^ 2 j - Pu1n27i-^H 

^ ^ + ^$ 2 ( 7;Z l î ! 7;z2 î ,pu l t i 2)*\1 % V(i-^1U2) 

+0- <t>{l2Z2i) * J l - $ /^7^1i-Pu1u272^2zN\ 1 . f 

^2$2(7;ZH,72^,PU1U2) \ V V F Ö )) 

The average CEJP ' s of the Nivra educated audit employees (eq. 7.4) and the 
full-time educated audit employees (eq. 7.5) are shown in table 7.6. Table 7.6 
also gives information on the three components of the CEJP ; C E J P = Xißj + the 
schooling adjustment + the turnover adjustment. The last column in table 7.6 
reports on the outcome of mean comparison tests on average job performance 
at the 5% level. These tests are based on the sample averages and the sample 
standard deviations of the predicted CEJP ' s . 

In 1993 and 1994 Nivra educated audit employees performed significantly 
bet ter than the full-time educated employees. The difference in performance was 
half as small in 1994 than in 1993. In 1994 the audit firm wanted to cut down 
expenses and relatively many people (16.7%), especially full-time educated audit 
employees (17.8%) left the firm that year. This may explain the significantly 
higher job performance of full-time educated audit employees in 1995 (the full-
time educated auditing employees who were relatively worse probably left in 
1994). The extremely high CEJP ' s in 1996 may be explained by the fact that in 
1996 the audit firm realized that too many people left the firm in 1994. In 1996 
it tried to diminish the outflow from the firm by giving relatively high ratings. 
That year the audit employees with a Nivra education scored significantly better 
than the full-time educated audit employees. In 1997 and 1998 the difference in 
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C E J P became very small, but the difference was still significant in 1997 and in 
favor of the Nivra education. 

The results reported here are in line with the average job performances re
ported in table 7.2 and the OLS results in table 7.4. They also show that mostly 
Nivra educated employees perform relatively well except in 1995 when the full-
time educated audit employees performed relatively well. Furthermore, they also 
show the narrowing gap between these two differently educated employees and 
the relatively high job performance ratings in 1996 (table 7.2). This indicates 
that the estimation results are quite robust to the estimation method used to 
reveal the effect of education on job performance. 

The CEJP ' s have been decomposed into a part attributed to Xjißj, a part at
tr ibuted to the schooling choice adjustment and a part at tr ibuted to the turnover 
adjustment. According to the values of Xjißj, i = 1, ..n and j = p , f the job per
formance regression part is higher for the full-time educated employees than for 
the Nivra educated employees for performance in 1993 and 1998 but not in 1995. 
Furthermore, one can see that the adjustment for educational choice is negative 
for the Nivra educated audit employees and positive for the full-time educated 
audit employees except in 1995. This points to the absolute advantage of the 
full-time educated audit employees. In later years this effect declines for Nivra 
education. It is caused by the declining covariance between education and job 
performance. 

Table 7.6 
Conditional Expected Job Performances (CEJP) 

year 

Education C E J P (sd) decomposition C E J P diff. sign.? 
Xjißj education turnover at 5% 

1993 Nivra 0.86 (0.24) 1.63 -0.69 -0.08 yes 
full-time -0.13 (0.37) -0.12 0.16 -0.17 

1994 Nivra . 0.09 (0.44) 0.36 -0.06 -0.21 yes 
full-time -0.39 (0.45) -0.51 0.34 -0.21 

1995 Nivra 0.57 (0.45) 0.85 0.10 -0.38 yes 
full-time 1.07 (0.40) 1.57 -0.15 -0.35 

1996 Nivra 2.81 (0.30) 3.55 -0.42 -0.32 yes 
full-time 1.57 (0.22) 1.49 0.43 -0.35 

1997 Nivra 1.19 (0.46) 1.47 -0.03 -0.25 yes 
full-time 1.07 (0.36) 0.93 0.37 -0.23 

1998 Nivra 1.26 (0.57) 1.92 -0.08 -0.58 no 
full-time 1.26 (0.34) 1.72 0.05 -0.51 
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The turnover adjustment becomes larger in magnitude over time. It is neg
ative indicating that, once controlled for several explanatory variables, those 
who are still employed at the firm perform on average worse than those who 
have left the firm. This interpretation is ambiguous (as discussed earlier in this 
section) because one of the explanatory variables is former job performance in 
the turnover equation. However, looking at figure 7.2 it is shown that people 
who have stayed at the firm have performed relatively well in 1996-1998. That 
part of turnover which could not be explained by the model is negatively related 
with the unobservable part in the job performance equation. The turnover effect 
is roughly the same in both educational regimes. The relatively small turnover 
adjustment of 1993 may be caused by the fact that the adjustment has not been 
done properly yet, because of the relatively few people who had left the firm 
yet. In later years more information on turnover became available, because of 
the longer observation period. 

The results reported in table 7.6 are in line with the average job perfor
mances reported in table 7.2 and the OLS results in table 7.4. They also show 
that mostly Nivra educated audit employees perform relatively well except in 
19951. Furthermore, they show the narrowing gap between these two differently 
educated audit employees and the relatively high job performance ratings in 1996 
(table 7.2). This indicates that the estimation results are quite robust to the es
timation method used to reveal the effect of education on job performance. The 
results indicate that audit employees with a Nivra education perform slightly 
better than full-time educated audit employees. Unfortunately, no hard evidence 
of this finding is provided. In 1995 the full-time educated performed relatively 
well and in 1997 and 1998 the differences in job performance became almost 
negligible. 

7.5 Summary and concluding remarks 

In the Netherlands several educational institutes/universities in higher education 
want to start offering dual tracks in their educational program. However, there 
has not been much empirical research about the effect of type of education on 
productivity yet. In this chapter an attempt is made to shed some light on 
this subject by analyzing job performance of a group of highly educated audit 
employees. 

Using the firm data a job performance measure has been constructed. Since 
type of education may be endogenous a switching regression framework has been 
used to analyze job performance and schooling choice simultaneously. Further
more, this model has been extended by correcting for people who have left the 
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For the period 1993-1998 job performance of differently educated audit em
ployees have been compared by using standard estimation methods (comparing 
averages, using OLS) and a more advanced econometric model which jointly 
models job performance, educational choice and turnover. The estimation re
sults justified the joint modelling. Using exploratory methods (graphs, compar
ing means) one can see that the distributions of job performance are similar and 
that the differences in average job performance across the years are very small 
compared with the spread in job performance. Using standard and advanced re
gression techniques mild evidence has been found in favor of the Nivra education 
in accountancy. 
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7.6 Appendices to chapter 7 

Appendix 7 A 

In this section an overview is given of the explanatory variables who have 
been used. The values of these variables are yearly updated and are known for 
each year in the period 1992-1998. Their 1993 means and standard deviations, 
for each type of education, are given in table 7 A. There are three equations 
(job performance, education and turnover equation). The values of the indepen
dent variables in these equations may be from different dates; the values of the 
explanatory variables in the job performance equation are as they were at the 
beginning of the year under consideration. The explanatory variables in the edu
cation equation have their 1992 value. The date of the values of the explanatory 
variables in the turnover equation depends on whether people have left the firm 
during the year before the year under consideration or not. If someone works 
still at the firm in year x the explanatory variables have their year x-1 value. 
If someone has left the firm in year z<x- l than the explanatory variables have 
their year z values. In case of missing values in year z the most recent value 
available of the explanatory variable has been used. A short description of the 
explanatory variables is given below: 

Job performance equation (stored in X) 

• female: dummy variable equal to one if someone is a female 

• children: number of children 

• married: dummy variable equal to one if someone is married or has a 
partner 

• relative job position duration: number of years in the current job position 
divided by the average number of years people stay in tha t particular job 

• job level 1: dummy variable equal to one if someone is assistant 3 

• job level 2: dummy variable equal to one if someone is (junior) manager 
or auditor (reference group) 

• job level 3: dummy variable equal to one if someone is senior manager 

• dummy not 93: dummy variable equal to one if someone was included in 
the 1995 or 1998 regressions but not in the 1993 regressions because in 
1993 (s)he had an assistant 1 or 2 job 
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Education equation (stored in Zi) 

• female: dummy variable equal to one if someone is a female 

• Randstad: dummy variable equal to one if someone worked in the Rand
stad 

• age 18-25: dummy variable equal to one if someone is aged 18-25 

• age 31+ : dummy variable equal to one if someone is at least 31 years old 

Attrition equation (stored in Z<i) 

• female, married, job level 1 and job level 3 (already explained above) 

• cat. 1: dummy variable equal to one if our measure of job performance 
exceeds 1.5 (excellent performance) 

• cat. 2: dummy variable equal to one if our measure of job performance is 
higher than 0.5 but not higher than 1.5 ( good performance) 

• cat. 3: dummy variable equal to one if our measure of job performance 
is not lower than -0.5 and not higher than 0.5 (reference group, standard 
performance) 

• cat. 4: dummy variable equal to one if our measure of job performance is 
not lower than -1.5 and not higher than -0.5 (weak performance) 

• cat. 5: dummy variable equal to one if our measure of job performance is 
lower than -1.5 (bad performance) 

• rel. job position duration: number of years in the current job position 
divided by the average number of years people stay in that particular job 
position 
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Appendix 7 B 

Table 7 A 
Descriptive statistics 

full-time ed. 
mean (sd) 

Nivra ed. 
mean (sd) 

job performance -0.091 (1.377) 0.081 (1.497) 
not left the firm 0.899 (0.302) 0.927 (0.377) 
1993 values 
female 0.169 (0.376) 0.165 (0.372) 
married 0.464 (0.499) 0.434 (0.497) 
no. of children 0.172 (0.540) 0.139 (0.482) 
job level 1 0.346 (0.476) 0.551 (0.498) 
job level 3 0.041 (0.199) 0.011 (0.106) 
relative job 0.307 (0.284) 0.323 (0.299) 
position duration 

1992 values (fui -time + Nivra) 
female 0.171 (0.377) 
married 0.369 (0.369) 
JP cat. 1 0.083 (0.276) 
JP cat. 2 0.099 (0.299) 
JP cat. 4 0.090 (0.286) 
JP cat. 5 0.032 (0.177) 
relative job 0.306 (0.388) 
position duration 
job level 1 0.518 (0.500) 
job level 3 0.023 (0.150) 
randstad 92 0.650 (0.478) 
age 18-25 0.311 (0.463) 
age 31 and more 0.097 (0.296) 
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Appendix 7 C 

Equation 7.4 gives the log likelihood function. It consists of the log likelihood 
contributions of four categories of auditors, namely the contributions of those 
who are Nivra educated and did not leave the firm, those who are full-time 
educated and did not leave the firm, those who are Nivra educated and have left 
the firm and those who are full-time educated and have left the firm. 

0 °° 
lnX = X > u ( l - 2M) In ƒ ƒ <h(i;i,Iîi,JPPi)dI*ïidIîi+ (a 7.1) 

i = i -oo 0 

0 0 

(1 - hi)(l - hi) In ƒ ƒ failli, Ili, JPfi)dI*udr2l-

—oo —oo 

J i i i - a i l n { l - * i ( - y 2 Z » ) } + ( l - / i i ) / M l n { l - $ i ( - ^ 2 M ) } 

where fa stands for the trivariate normal density function and <J?i for the uni
variate normal distribution function. By conditioning on the error terms of 
the performance equations one gets fa^I^, 1^, JPji) = fail^.I^l^Pj^fai^ji) 
for j= p,f with fa the bivariate normal density function and fa the univariate 
normal density function, equation 7.4 can be rewritten as follows: 

n ° °° 
InL = ] T l i i ( l - /2i)ln J J' failli Jli\JPpi)WypiWiidr%+ (a 7.2) 

i = l -oo 0 

0 0 

(1 - ƒ„)(! - I2l) In J J <h(Iîi,Gi\JPfi)MVfi)dIîidlSi+ 

—oo —OO 

I u /Mln{ l - $ i ( - 7 2 ^ ) } + (1 - hi)hi^ {1 - $l(-72^2i)} 

The conditional distributions of (1^,1^1 J Pji) j=p,f are bivariate normal distri
butions, with the conditional mean /i: 

Klli,l2i\JPji) = ! , _ ^ , 7 p „ fl, ( a 7 - 3 ) 
72^2i ^ — W P j i - -X-jiPj 



118 CHAPTER 7. JOB PERFORMANCE IN THE AUDIT FIRM 

and with the conditional covariance matrix £ 

£ ( / « U ^ ) = ( ^ — - ^ (a7.4) 
c r

e i E 2
- ^ i « j p = 2 " j i—p? E 2 U J 

with independence across observations and j=p, f. This gives the following log 
likelihood which will be used in the ML estimation: 

n 

InL = Y.1^1 - L^ {-ln<rei + l n 0 i ( 0 n ) + l n $ 2 (012, -i?i3)} + (a 7.5) 
«=1 

(1 - Jii)(l - I«) {- l n ^ 2 + In & (021 ) + l n$ 2 (022, ̂ 23)} + 

/ H / 2 t l n { l - $ 1 ( - 7 2 ^ ) } + ( l - / H ) / 2 I l n { l - $ i ( - 7 2 ^ ) } 

with w,'i equal to •*—, u72 equal to , ; —, #,-3 equal to , ' — 

Appendix 7 D 

In Pudney (1991) an overview is given on how to deal with truncated and 
censored distributions in models with endogenous variables. One of the topics he 
covers there is multiple truncation. It is shown that in case of a three dimensional 
normal distribution which is truncated from below with respect to the last two 
variables the conditional expectation of the first variable 6 is 

#(616 > c2,£3>c3) = /u1 + 

^ mi Ji-*,{ C 3-^J_U + 
CT2 $ 2 ( 6 > C 2 , 6 > C 3 , P ) \ \ ^ / ( l - P 2 ) ƒ ƒ 

*13 #<$) :|: f1 g f C*2-P4 \ \ 
<T3 $2(&>C2,&>C 3 , p ) [ \^/(l-p2)) J 

ioit/i ( 6 , 6 , 6 ) ' ~ -^(M, £), P = o"23/o"2̂ 3 and c* = (CJ - /XJ)/<TJ 

This result and the statistical model described in equations 7.8 and 7.9 are 
used when determining the conditional expected job performance for the Nivra 
educated audit employees. 



Chapter 8 

Tenure 

8.1 Introduction 

In this chapter tenure of differently educated auditors in the Netherlands is 
analyzed. Since education is chosen by the individual himself and not given by 
nature it may be considered to be an endogenous variable (Willis and Rosen, 
1979). The objective of this study is to investigate whether the more general 
educated auditors with a full-time education switch easier from employer than 
the part-time Nivra educated auditors. This latter group has relatively much 
firm-specific human capital whereas the full-time educated auditors possess 
relatively much general human capital. According to human capital theory, 
this may make it possible for the full-time educated auditors to transfer a 
higher amount of their human capital to other firms than for the Nivra educated 
auditors. Hence, it may be easier/less costly to find another job (better or 
comparable with the current job) for full-time educated auditors than the Nivra 
educated auditors. We investigate whether full-time educated auditors indeed 
switch jobs quicker than Nivra educated auditors by comparing tenures of the 
two groups of auditors. Tenure measures the number of years someone has 
worked/works with the firm where (s)he has worked at January 1990. Tenure 
is analyzed in a duration model framework. In the econometric model possible 
endogeneity of type of education is taken into account. 

In medical research the type of treatment someone receives in a medical 
experiment is exogenous because of the random assignment of treatment type 
to the people in the experiment. In such a setting treatment is one of the 
exogenous covariates in the model. However, if one wants to evaluate the effect 
of a particular treatment in a non-experimental setting, the type of treatment 
individuals have received is not determined by a random process. If the decision 
of an individual to receive a particular treatment or not is based on self-selection, 

119 
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t reatment will not be exogenous. Under self-selection individuals who choose for 
a particular treatment may have a comparative advantage with that particular 
treatment, i.e. they will benefit more from that particular treatment than a 
randomly selected individual with the same observable characteristics would do. 
Then, unobserved heterogeneity of the individuals determines both the choice 
of treatment and the outcome under investigation. If one does not correct for 
endogeneity in treatment choice biased estimates of the treatment effect on the 
outcome under investigation will result. 

In economic literature much attention has been paid to evaluating the effect 
of training on (social) welfare in linear models, see e.g. Maddala (1983) or 
Heekman and Smith (1996) for a survey. Little attention has been paid to 
evaluating the treatment effects in nonlinear models like duration models. Gritz 
(1993) is one of the first who incorporated endogeneity in a duration framework. 
He analyzed the effect of training on the frequency and duration of employment. 
Gritz allowed for endogeneity of training by introducing 'training' as a separate 
labor market state and by specifying joint probabilities of observed transition 
times between the different states in his model. 

Abbring and Van den Berg (1999) present a method where treatment effects 
are non-parametrically identified in duration models. It deals with inference 
on treatment effects when both the assignment and the outcome are duration 
processes. With their method it is possible to evaluate the treatment effect if 
no proper instruments are available to correct for self-selection into t reatments . 
Their model is not very suitable when individuals have full control over which 
treatment they get and when they get it since they assume that there is a purely 
random component in the duration until t reatment. 

Another paper which deals with the problem of self-selection in duration 
models is Holm (1996). He has estimated the effect of a training program on the 
duration of search for an apprentice vacancy. He has allowed for endogeneity 
by imposing a joint probability of training choice and the duration of search. 
In his statistical model he has allowed the search duration for no training and 
training to have a different distribution function. However, in the model he has 
estimated the effect on duration from choosing training through a single dummy 
variable. 

In this chapter a method is introduced which deals with possible endogenous 
treatment effects in duration models. The model is based on a method discussed 
in Lee (1983). We assume that individuals made their educational choice before 
they started working at the 1990 employer. With Lee's method it is possible 
to correct for self-selection in a duration model for any distribution of the error 
term in the selection equation and for any distribution of the duration. A major 
advantage of Lee's method is that it is easy to use and yet quite flexible. The 
joint distribution function of the error term of the selection equation and the 



8.2. ECONOMETRIC MODEL 121 

duration of the event under investigation may be very complicated. However, if 
univariate distribution functions are transformed to standard normal variables 
the joint distribution of the transformed variables have a bivariate standard 
normal distribution, which is easy to deal with in estimations. 

The outline of this chapter is as follows. Section 8.2 shows how Lee's method 
is used to derive a duration model which allows for endogenous treatment effects. 
In section 8.3 a description of the data is given and in section 8.4 the estimation 
results are shown. Section 8.5 concludes. 

8.2 Econometric model 

In this section an outline is given of the econometric model used in the estima
tions. A detailed derivation of the model can be found in appendix 8 B of this 
chapter. The basic of this econometric model is the joint distribution function of 
tenure and education. Suppose that there are two types of accountancy training, 
p (part-time Nivra) and f (full-time). Individuals who want to become auditor 
are not randomly assigned to these two types of education but they choose the 
education they want to have. Let ƒ£ be the latent educational choice variable 
and Zi be the vector of exogenous variables determining educational choice: 

/1*J = 7 Z ! + e l (8.1) 

with e2 identically and independently F£ distributed. Let I?; represent the ob
served educational choice, lu = 1 if individual i has part-time Nivra education 
and Ii, = 0 if individual i has chosen full-time education: 

hi = 1 iff Iu > 0 

hi = 0 iff Iu <=0 

We assume that each education has its own cumulative distribution function 
Fj of Tj with j=p or f. If education affects tenure then this is reflected by 
differences between the distribution functions Fp and Ff. 

Tp - Fp(Tp) and Tj - Ff(Tf) (8.2) 

The joint distribution function of educational type and tenure can be obtained 
by using the method suggested by Lee (1983), which is also discussed in Maddala 
(1983). Lee proposes a method to transform two continuous random variables 
with known marginal distributions into a bivariate distribution in which the 
random variables are allowed to correlate. This transformation is very useful if 
one needs the joint distribution function of the marginal distribution functions 
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of two random variables from different families. By transforming these marginal 
distribution functions to the standard normal distribution the joint distribution 
function of the two transformed random variables is the standard bivariate dis
tribution function. The standard bivariate distribution function is easy to deal 
with in the estimations of the model in contrast to the joint distribution of the 
original marginal distribution functions1. 

Due to the possibility of right-censored tenures there are four groups of in
dividuals to distinguish: 

1. individuals with part-time Nivra education and observed tenures: T p = t{ 
and £j > — *)Zi 

2. individuals with full-time education and observed tenures: T / = U and sz 

<= -izt 

3. individuals with part-time Nivra education and right-censored tenures af
ter tc years: T p > t c and £j > — 'yZi 

4. individual with full-time education and right-censored tenures after t c 

years: T / > t c and e?; < = — ̂ Zi 

Define the dummy variable hi to indicate whether an individual's duration 
is known (i2z = 1) or whether it is right-hand censored (hi — 0) and let N be 
the number of observations. Then the basic form of the log likelihood function 
is as follows: 

N 

logL = ^ / i i / 2 » l o g ( ^ i ) + ( l - / i i ) l 2 i l o g ( 4 i ) (8.3) 
1=1 

+Iu{l - I2l) log(£3l) + (1 - 7«)(1 - hi) log(A,0 

In equation 8.3 the contribution to the likelihood function of individual i belong
ing ton group k. k=1..4 is denoted by Iki- The specification of the contributions 
to the log likelihood function of these four groups differ. 

1Van Ophem and Jonker (1997) have used Lee's method when analyzing study dura
tion in higher education. There, they used a semi-parametric dependent competing risks 
model. Van Ophem (1999) shows that Lee's transformation method is not restricted to 
deriving the joint distribution function of two continuous random variables but can be 
extended to deriving the joint distribution function of any combination of continuous 
and discrete random variables. 
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8.3 Data and variables 

8.3.1 Data 
The data used are from the auditors survey (see chapter 5 for a description of 
this data set). Individuals are selected with either a full-time or a part-t ime 
Nivra education. Auditors whose tenure in 1990 was unknown or with missing 
values on explanatory variables are excluded from the sample. Auditors (33) who 
were self-employed (zelfstandig gevestigde accountants) in 1990 are also excluded 
from the sample2 . This resulted in 927 auditors whose records are used in the 
analysis. Tenure measures the number of years someone has worked/works with 
the firm where (s)he has worked at January 1990. It starts from the moment 
someone started working for the 1990 employer and it ends at the moment (s)he 
left the 1990 employer or at December 1998 depending on whether tenure was 
completed or not at December 1998. In this sample 255 auditors have a part-
time Nivra education and a completed 1990 tenure, 219 auditors have a full-time 
training and a completed 1990 tenure, 284 auditors have a Nivra education and 
work at the same employer as at January 1990 and there are 169 auditors with 
a full-time training and who still work at the same employer as at January 1990. 

Figure 8.1 shows the empirical distribution of tenure. The two upper graphs 
refer to completed tenures and the two lower graphs refer to uncompleted tenures. 
In the two upper graphs it is shown that only a small fraction of the people have 
a tenure of three years or less or a tenure larger than 10 (full-time education) 
or 15 (Nivra education) years. In the two lower graphs it is shown that most 
censored tenures lie between 9 and 15, but still a substantial proportion of the 
censored tenures lies beyond 15 years. This is especially true for the Nivra edu
cated auditors3 . The average uncensored tenures of Nivra educated auditors is 
10.1 years (standard deviation 6.1 years) which is much higher than the average 
uncensored tenures of full-time educated auditors which is 7.0 years (standard 
deviation 4.5 years). A possible explanation is that Nivra educated auditors 
start working at a younger age than full-time educated auditors. 

Figure 8.2 shows the Kaplan-Meier estimates of the survivor function of 
tenure for both educational types. The survivor functions become steeper during 

2This group of employees works in public auditing but they work on their own and 
are not employed by an audit firm. It is expected that these self-employed auditors 
behave differently at the labor market than the other auditors (other factors influencing 
the decision to start working elsewhere than for auditors working in an audit firm). 
Therefore they have been excluded in the analysis. 

3The lower bound of 9 years refers to people who have just started working at their 
1990 employer in January 1990 and who are still employed in December 1998, the month 
the survey was taken. 
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Figure 8.1: Distribution of observed tenures 
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Kaplan-Meier survival estimates, by fulltime 
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Figure 8.2: Kaplan-Meier survival estimates 

the first years of tenure, then they become a straight diagonal line for a while 
and after 25-30 years they become less steep. In terms of hazard rates, the 
profile of the hazard rate seems to be increasing and reaches its top somewhere 
between 5-8 years. After that point the hazard rate decreases. 

A distribution which allows for both monotonous and non-monotonous haz
ards and which is analytically tractable is the Burr distribution (Lancaster, 1990, 
p. 68). Another attractive feature of the Burr distribution is that it can deal with 
unobserved heterogeneity in the sample. Lancaster shows that if one assumes 
that the hazard rate and the integrated hazard function contain a multiplicative 
individual specific random term v which follows a r ( l , cr"2) distribution such 
that X(t,v) = X(t)v and z(t,v) = z(t)v and if one assumes that the integrated 
hazard has the specification z{t) = 7*Q (a>=0), then one gets a Gamma mix
ture of Weibull distributions which is called the Burr(7,a,r?) distribution with 
T] = a~2. 

The Burr distribution is a quite general distribution and it has the following 
cumulative distribution, density and hazard function: 
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F(T) = 1 - (1 + a2^Ta) ' (8.4) 

m - (1+Vr' (8-5) 
A(T) = , r „ r (8.6) 

V ; (l+a2jTa) V ' 

with 7] = a~2. For a > 1 the hazard function first increases with duration and 
then decreases. For 0 < = Q < = 1 the hazard function decreases with duration. The 
Burr distribution has the Log-Logistic distribution (non-monotonous hazard, 
a2 = 1). the Weibull distribution (monotonous hazard function, a2 = 0 ) and 
the exponential distribution (constant hazard function, a2 = 0 and a — 1) as 
special cases. In order to relate the effect of the individual specific explanatory 
variables on the duration of tenure we adopt the following often used assumption 
7 = exp(Xiß), where X^ is a k*l vector storing the values of the explanatory 
variables of individual i. 

8.3.2 Variables 

The dependent duration variable in the model is tenure and the treatment vari
able is type of accountancy training. Tenure refers to the amount of time one 
has worked/works with the employer where one has worked at January 1990. 
Tenure is measured in years. The explanatory variables of tenure all date before 
the individuals started working at the 1990 employer/firm. So the explanatory 
variables are time-invariant. The education variable is a dummy variable called 
Nivra education; it equals 1 if one has part-time Nivra accountancy education 
and it equals 0 if one has full-time accountancy training. 

In the tenure equation the following explanatory variables are used: gen
der, a dummy variable called 'children' indicating whether someone has children 
or not, number of years of work experience since started working in auditing 
(tenure at 1990 firm not included) and its square, three sector dummies (public 
sector + research4, internal auditing and non auditing job in financial sec-

4Education and research in accountancy usually takes place at universities. Since 
people employed by the universities are civil servants we included them in the public 
sector. Furthermore, we have lumped together auditors working as auditor with auditors 
who work in non-auditing jobs in the public sector. This has been done because of the 
low number (only 9) of auditors in non-auditing jobs in the public sector. In other 
chapters this problem did not occur and there these two groups have been considered 
as two separate sectors. 
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tor,reference group: public auditing), four job level dummies with job complex
i ty/management responsibility increasing with job level (reference group is job 
level 1 consisting of assistants) and a dummy variable called 'not graduated' 
if the year in which the respondent finished his/her accountancy training was 
higher than the year in which (s)he started working at the 1990 employer. 

The following variables are used in the education equation: gender, a dummy 
variable called 'not living near university' indicating whether someone lived more 
than 10 km from a university city with an economics department during his/her 
final year at pre-university education, a dummy variable called 're- examina
tion' indicating whether someone has done a re-examination at pre-university 
education (is meant to reflect someone's intelligence/efficiency in studying)5 , two 
dummies indicating the respondent's father educational level (lower vocational 
education or less and higher vocational education or more (reference is secondary 
general education or intermediate vocational education) and a dummy variable 
called 'started late' indicating whether there was a gap of two years or more 
between passing pre-university education and starting with the accountancy 
education6 . 

8.4 Empirical results 

In table 8.1 the estimation results are shown. The estimated correlations be
tween education and tenure are significant at a 10% level. There is a strong 
and negative correlation between the error term in the education equation and 
tenure of Nivra educated auditors. The correlation between the error term of 
the education equation and tenure of the full-time educated auditors is posi
tive and significant at the 10% but not at the 5% level. The correlations imply 
the following7: Nivra educated auditors have a shorter tenure than the average 
auditor would have had in case of Nivra education and the full-time educated 
auditors have a shorter tenure than the average auditor would have had in 
case of a full-time education. The estimates of the coefficients of the a ' s are 
significantly higher than 1 indicating that the hazard of changing employer is 

5Another variable indicating ability in the data set is based on the average grade in 
the examination year at secondary education. This variable was also used in estimations 
but was very insignificant and has not been used anymore in later estimations. 

6Gaps of two years or more between graduating at secondary education and starting 
accountancy training may refer to for example military service, having attended another 
education before studying accountancy, started working after secondary education be
fore deciding which study in higher education one wanted to do, etc. 

7For the interpretation of the effects of the correlations on expected tenure, see 
Maddala (1983), p. 367. 
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non-monotonous in time (this was already shown in figure 8.1 and 8.2). Further
more, the heterogeneity terms 77̂  j=p, f are highly significant indicating that 
there is unobserved heterogeneity in the sample. 

In order to have interprétable estimates in the tenure equation the effect of 
the explanatory variables on the logarithm of the expected duration are calcu
lated: 

2MSaa-ft,i-*/ (8.7) 
OXij Ctj 

The estimation results of the tenure equation are quite similar for the two types 
of education: 10 out of 12 explanatory variables have the same sign. Nivra 
educated auditors with children stay longer than auditors without children, so 
having children reduces job mobility. Number of years of previous work experi
ence has an "u-shaped"- effect on tenure indicating that the amount of previous 
experience first decreases tenure but that there is a turning point after which 
the amount of previous experience has a positive effect on tenure. In all sectors 
people have a longer tenure than in public auditing, the reference sector. This 
may be the result of the 'up-or-out' culture in this sector which reduces tenure. 
Job level (reference category: assistant) seems to affect tenure negatively but 
this effect is not significant. Only Nivra educated auditors who start in job 
level 3 stay significantly shorter than employees who started as assistant. Nivra 
educated auditors who were still studying when they started working at the 
1990 employer do not differ in tenure from auditors who were auditor when they 
became employed. 

There are few variables affecting tenure of full-time educated auditors; only 
gender (which did not play a role in explaining tenure of Nivra educated audi
tors), experience and not being graduated have a significant effect. Women stay 
shorter than men. Experience has a negative and significant effect on tenure and 
its square has a positive and significant effect. So there is an 'u-shaped' effect 
of experience on tenure just as with the Nivra educated auditors. Full-time ed
ucated auditors who were still studying accountancy when they started working 
at the 1990 employer stay significantly shorter than auditors who had already 
finished their accountancy training when they became employed. Job level and 
sector have no significant effect. 
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Table 8.1 
ML estimation results 

Nivra education full-time education 
variables T: - / y a p T: -ßf/af 

tenure equation 
constant 2.814** (0.288) 2.815** (0.708) 
female -0.004 (0.288) -0.663* (0.263) 
children=l 0.431* (0.179) 0.297 (0.242) 
experience/10 -0.681* (0.376) -1.660* (0.798) 
experience2/100 0.271* (0.144) 0.879* (0.418) 
public sector/research 0.368* (0.172) 0.353 (0.291) 
internal auditing 0.529* (0.218) 0.201 (0.262) 
financial sector 0.253 (0.175) 0.171 (0.195) 
job level 2 -0.464 (0.260) -0.049 (0.193) 
job level 3 -0.674* (0.291) -0.198 (0.272) 
job level 4 -0.739 (0.381) 0.045 (0.338) 
job level 5 -0.148 (0.365) 0.609 (0.508) 
not graduated 0.230 (0.198) -0.498* (0.231) 

Education equation 
constant 0.003 (0.099) 
female -0.228 (0.207) 
not living near university 0.196* (0.096) 
education father low 0.244** (0.090) 
education father high -0.394** (0.110) 
re-examination 0.173 (0.190) 
started late 0.183* (0.102) 
Parameters Burr distribution 
Q p , a / 2.283** (0.306) 2.309** (0.291) 

VpiVf 0.198** (0.060) 0.232** (0.079) 

PP,Pf -0.591** (0.171) 0.447* (0.231) 

loglikelihood:-2528.727; 927 observations 
* (** )= significant at 10% (1%) 

X2 test have been performed to test the hypotheses of equal coefficients in 
the tenure equations. Testing the hypotheses of equal coefficients in the tenure 
equation (intercepts excluded) resulted in a x? 2= 7 - 5 7 1 w n i c n i s n o t significant. 
However, testing the hypothesis of equal coefficients of the significant variables 
in the tenure equation resulted in a xl=102.541 which is highly significant. 
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Equality of the coefficients of the significant variables in the tenure equation is 
rejected. 

In the education equation the following variables affect educational choice 
significantly: education of the father, residence during final year at pre-university 
education and not immediately started studying accountancy after pre-university 
training. People who have lived near a university offering a training in accoun
tancy have chosen more often for a full-time (university) training in accountancy 
than others. The higher the educational level of the respondent's father the 
more likely (s)he has had university training. Furthermore, those with 'started 
later'=l are more likely to have a Nivra training. In this group there are people 
who are married and have to earn a living, who had served in the military and 
people who had already finished another education with poor labor market per
spectives and could not afford another full-time education. Gender and having 
done a re-examination do not play a role in educational choice. 

In figure 8.3 the estimated hazard rates and survivor functions are shown 
for each educational type. The estimated survivor functions are very similar to 
the estimated Kaplan-Meier survivor functions of figure 8.2. As could already 
be seen in figures 8.1 and 8.2 the hazard rates are non-monotonous and have 
their peaks at about 9 years for the Nivra educated and 5 years for the full-
time educated. The estimated hazard rate of the full-time educated auditors is 
higher than the estimated hazard rate of the Nivra educated auditors, especially 
for the first ten years. The survivor function of the full-time educated auditors 
lies below the survivor function of the Nivra educated auditors. It declines 
much sharper during the first ten years than the survivor function of the Nivra 
educated auditors. This means that full-time educated auditors stay shorter at 
a particular firm than Nivra educated auditors. In particular during the first 
ten years of tenure full-time educated auditors are more likely to leave the firm 
than the Nivra educated. 

It is interesting to know what causes the different shapes of the education 
specific hazard rates. According to table 8.1 the duration dependence parameters 
aj (J=P,r) a r e not significantly different from each other and the same holds for 
the heterogeneity terms rjj (j=p,f). Differences in hazard rates seem to stem 
from differences in the 7 /s which are related to the personal characteristics of 
the auditors: 7, = exp(Xjßj). Both the values of the explanatory variables 
Xj and the tenure coefficients ßj may cause differences in jj. It has already 
been noted that the significant variables in the tenure equations are statistically 
different. In order to see whether differences in explanatory variables cause 
differences in jj the average 7/s are calculated (for each educational type j 
the average jj is calculated with the characteristics of both Nivra and full-time 
educated auditors). They are listed in table 8.2. The average 7/5 differ by 
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Figure 8.3: Estimated hazard rates and survivor functions 
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educational type (i.e. ßj) but they do not differ by the personal characteristics 
of the differently educated auditors. For both types of students the average 
value of 7p equals about 0.0015 and the average value of 7 / equals about 0.004. 
The difference in hazard rates (and survivor functions) shown in figure 8.3 stem 
from differences in estimated coefficients in the tenure equation ßj and not from 
differences in the personal characteristics of the differently educated auditors. 

Table 8.2 
Average 7 's for each education type 

variable matrix 
7p = exp(Xißp) 7/ = exp(Xißf) 

Xp 0.001596 0.004030 

* ƒ 0.001504 0.003961 

8.5 Summary and concluding remarks 
In this chapter tenures of differently educated auditors have been compared. 
The full-time accountancy training has a more general character than the Nivra 
training whereas students from the Nivra education have relatively much firm-
specific human capital. This may make full-time educated auditors more job 
mobile than Nivra educated auditors since a larger amount of their human cap
ital is transferable to other firms. 

A duration model has been presented with education specific distribution 
functions of tenure and which allows for endogeneity of educational type. The 
distribution of the duration variable and the selection variable are assumed to be 
known univariate distributions. The univariate distributions are the marginals 
of the joint distribution function. Since this joint distribution will often not 
be estimable directly we propose to use Lee's method (1983) to transform the 
original joint distribution of duration and treatment to the bivariate normal 
distribution. With this transformation estimation of duration models with 
endogenous treatments becomes very simply. 

The estimation results support the idea that job mobility among full-time 
educated auditors is higher than among Nivra educated auditors. Tenure of 
full-time educated auditors is shorter than tenure of Nivra educated auditors. 
The more general full-time accountancy training makes it for its graduates in 
accountancy easier to transfer their skills to other than the current firm than 
for Nivra educated auditors. 
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Appendix 8 A 

Table 8 A 
Summary statistics 

Variables Nivra education full-time education 
tenure 15.362 (8.796) 10.744 (6.846) 
female 0.035 (0.185) 0.0515 (0.221) 
children=l 0.349 (0.477) 0.273 (0.446) 
experience/10 0.637 3.727) 0.259 (0.442) 
experience2/100 0.934 (1.456) 0.262 (0.689) 
public auditing 0.568 (0.496) 0.593 (0.492) 
public sector 0.163 (0.370) 0.111 (0.314) 
internal auditing 0.093 (0.290) 0.067 (0.250) 
financial sector 0.176 (0.381) 0.229 (0.421) 
job level 1 0.466 '0.499) 0.523 (0.500) 
job level 2 0.148 0.356) 0.130 (0.336) 
job level 3 0.221 0.415) 0.222 (0.416) 
job level 4 0.095 0.293) 0.083 (0.275) 
job level 5 0.071 0.256) 0.044 (0.205) 
not graduated 0.731 0.444) 0.665 (0.473) 
not living near university 0.787 0.410) 0.729 (0.445) 
education father low 0.477 ( 0.500) 0.325 (0.469) 
education father interm. 0.362 ( 0.481) 0.376 (0.485) 
education father high 0.161 ( 0.368) 0.299 (0.458) 
re-examination 0.056 ( 0.230) 0.046 (0.211) 
started late 0.245 ( 0.430) 0.219 (0.414) 
n 53S 388 
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Appendix 8 B 

In this appendix the technical details of the log likelihood are given. There 
are two types of accountancy training, p (part-time Nivra education) and f (full-
time university education). Remind from section 8.2 that: 

I^i = jZi + £i (a 8.1) 

with et identically and independently Fe distributed. I H represents the observed 
educational choice with Ii, = 1 if individual i has Nivra education and In = 0 
if individual i has full-time education: 

lu = 1 iff I*u > 0 

hi = o iff rlt <=o 

In section 8.2 it has been assumed that each education has its own cumulative 
distribution function F^ of Tj with j=p or f. 

Tp - Fp(Tp) and X> - F / ( 7 » (a 8.2) 

The joint distribution function of educational type and tenure can be obtained 
by using the method suggested by Lee (1983), which is also discussed in Maddala 
(1983). Starting from assumptions a 8.1 and a 8.2 and denoting the correlation 
between Tp and e by p\p and the correlation between T/ and e by p\j, the 
following variables are defined: 

Tp = Jp(Tp)=<S>-\Fp(Tp)) (a 8.3) 

TS = Jf(Tf)=$-\Ff(Tf)) 
rE = J£(e) = $-1(F£(£)) 

where $_ 1(.) is the inverse of the standard cumulative normal distribution func
tion. The transformed variables rp, T/ and T£ are standard normal random 
variables irrespective of the distributions of the original durations. The bivari-
ate distributions having marginal distributions Fj and F£ and correlation p\j 
with j=p, f are given by: 

Hp{Tp,e;plp) = B(TP,T£; p2p) = ß(Jp(Tp) , J£(£); p2p) (a 8.4) 

Hf(Tf,e;plf) = B(Tf,T£;p2f) = B{Jf(Tf),JE(e);p2f) 

where B(.,.:/92j) is the bivariate normal distribution with zero means, unit vari
ances and correlation p2] • Note that through the transformation to normality of 
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the original marginal distribution functions the correlation of the original distri
butions H p and H/ is not the same as the correlation of the standard bivariate 
normal distribution of the transformed durations. The corresponding bivariate 
density functions equal: 

MTp'£;M = ^ ) ) ^ t V ( j p ( r p ) ' j £ ( £ ) ; p 2 p ) (a8-5) 

where fp, f f and fe are the marginal density functions of TPi Tj and e and 
b(.,.:p2j) is the bivariate standard normal density function of (TJ,E) with j = p . f. 

The contribution to the likelihood function of person i with Nivra education 
and a completed tenure t, is: 

/

oo 
hp(ti,eï,PiP) 

•iz, 

This contribution can be written as (cf. Maddala, 1983, p. 272) 

(a 8.6) 

/

oc f-~iZ, 

hp(ti,eï,pip)dEi - hp(ti,£i;pip)d£i (a 8.7) 
oo J—oo - fp(ti)-Q^rHp(Tp,ei;pip)\Tp=t, 

= fp{tl) (i - $ (MzlM^ßM^ 
7 ^ PIP 

The contribution of the likelihood function of an individual i with full-time 
education and a completed tenure t, equals: 

/

-fZi 

hs{ti,£i-plJ) (a 8.8) 
-OO 

Ji{-1Zl)-P2fJs{U) 
= ƒƒ(*»)* 

f P2f 

Individuals with Nivra education and right-hand censored tenures after t c 

years have the following contribution to the likelihood function: 
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/

oo roc 

/ hp(Tpl,£i;pip)dTpidel (a 8.9) 

•fZi Jtc 
roc roc 

= / KTpi^T£l'P2p)dTpid£i 

Jje(—fZ,) J.lp(tc) 
= B(-Jp(tc),-J£(-jZi);p2P) 

Analogously, the log likelihood contribution of individuals with full-time educa
tion and right-hand censored tenures after t c years can be derived: 

C—~fZi roc 

/

—7ZÎ roc 

/ h}{Tfi,ei\plf)dTfid£i (a 8.10) 

-OO Jtc 

/ b{T!i^Te,\P2l)d-Tjid£l 

Jjf(tc) 

B(-jf(tc),j£(-^zly)-p2f) 

Define the dummy variable hi to indicate whether an individual's duration is 
known {hi = 1) or whether it is right-hand censored (l2t = 0) and let N be the 
number of observations, the log likelihood function will be as follows: 

N 

logL = ^ / i 2 / 2 i l o g ( ^ ) + ( l - / H ) / 2 î l o g ( f e ) (a 8.11) 
i=\ 

+IU{1 - I2l) log(%) + (1 - Iu){\ - hi) log(£40 



Chapter 9 

Partnership in public auditing 

9.1 Introduction 
In this chapter it is investigated whether type of accountancy training affects 
the time an auditor needs to become partner of an audit firm1. Furthermore, 
it is investigated whether the factors affecting duration until partnership T p or 
the time until leaving the firm T? differ by educational type. Analyzing this is 
relevant because the time until partnership can serve as an indicator, just like 
performance evaluation or wages, of which educational type turns out the best 
performing auditors. Use will be made of both data sets described in chapter 
5. In the data set of the auditors survey personal and background variables 
are available. Using this data set enables us to investigate the effects of family 
background and personal characteristics on the time needed to become partner. 
The data-set of the audit firm is less rich but contains interesting information 
on job performance. This makes it possible to analyze the effect of current and 
previous job performance on tenure. 

In public auditing most audit firms have a staffing policy known as 'up-or-
out ' . There are, say, J job levels in the firm, with job level 1 denoting assistant 
accountant and job level J denoting partner, and only a few employees in job 
position k (k<J) are promoted to the next higher job k + 1 whereas the others 
have to leave the firm. In that sense the staffing policy resembles a sort of multi
level tournament with at each job level a tournament going on for the next job 

1The analysis is restricted to the subsample of auditors working in public auditing, 
because in this sector career paths are very similar across firms, especially across the 
large audit firms. The highest position in these firms is partner and auditors can only 
become partner after a strict selection procedure. For the other sectors career paths 
may differ across firms and therefore it is quite difficult to say which jobs are highest 
and are comparable with partnership of an audit firm. 

137 
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level, (Lazear, 1995, p. 79-83) and with partnership as the ultimate prize when 
winning the tournament at job level J - l . 

In their theoretical paper Kahn and Huberman (1988) show that using up-
or-out results in an efficient employment contract. Employees may stay and get 
promoted when they at tain a certain productivity level and are fired if they do 
not. The employee is sure that the firm will report his true productivity and 
not underreport it. Underreporting would wreck the incentive scheme. Up-or 
out contracts can be found in law firms (Spurr and Sueyoshi, 1994), universities 
and audit firms. 

In up-or-out firms employees stay as long as they have a reasonable chance 
of being promoted and to become partner of the firm, eventually. If they think 
there are better career opportunities outside the firm, they leave. The longer 
people stay (or survive) the better they have performed in the organization. 
Therefore, tenure may be considered as a measure of 'quality of the employee'. 
We test this belief by using several measures of job performance (current and 
measures based on previous job performance) as explanatory variables of tenure. 
However, it is also possible that auditors leave their audit firm because of better 
outside options and not because they have poor career opportunities within their 
present firm. Unfortunately, the data sets which are used in this chapter do not 
contain information on whether an auditor quits or is dismissed by the audit 
firm. The data set from the auditors survey does contain some information on 
the new job and the new wage of the leaving auditors. This information may give 
more clarity, although it does not provide hard evidence, on whether someone 
has left because of a better outside option or not. 

Survival analysis has been used to analyze tenure, just as in chapter 8. The 
econometric models differ per data set depending on the type of information 
available and the complexity of the model. The auditors survey contains hardly 
any time variant explanatory variables so we have decided to specify all explana
tory variables as being time constant. It contains a lot of detailed information 
about the labor market history of the auditors and it covers a much longer period 
than the data of the audit firm. We observe the date at which auditors become 
partner, whereas we can not observe this with the data of the audit firm (obser
vation period too short). This makes it possible to define two types of tenure, 
namely duration until becoming partner T p and duration until leaving the firm 
T; and to use a dependent competing risks model to analyze tenure. This ap
proach has also been followed by Spurr and Sueyoshi (1994) when analyzing 
turnover and promotion to partnership of lawyers. Dependency is introduced 
by utilizing the method discussed in Lee (1983). The distribution of duration 
until partnership and the distribution of duration until firm exit exhibit mul
tiple peaks in the data set of the auditors survey. Therefore, commonly used 
specifications of the hazard function do not seem to be appropriate. The hazard 
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functions have been estimated semi-parametrically using the method described 
in Van Ophem and Jonker (1997). Unfortunately, we have not been able to con
trol for possible endogeneity of education (data set too small and model would 
become quite complicated). 

In contrast to the auditors survey the database of the audit firm contains 
yearly updated data. Unfortunately, the observation period is only eight years 
(1992-1998) and only contains information on people who were employed in 
1992. With this data set it has not been possible to define two types of tenure. 
T p and T(, like in the auditors survey. Therefore, we have used single destination 
survival analysis. The data set contains time varying explanatory variables like 
current and past job performance, having children, etc. Education was treated 
here as an endogenous variable, just like in chapter 8. Exploration of the da ta 
suggested the use of the Weibull specification for the education specific hazard 
rates. 

The chapter proceeds as follows: Section 9.2 provides detailed description of 
the da ta sets. Section 9.3 presents the econometric models. Section 9.4 shows 
the empirical results and section 9.5 concludes. 

9.2 Data and variables 

The two data sets used are described in chapter 5. In this section the samples 
used are discussed and the dependent variable tenure is explored in order to find 
the right specification of the hazard function. Furthermore, a short description 
of the explanatory variables in the model is given. 

9.2.1 Auditors survey 

In the auditors survey respondents specify their year of graduation. They are 
included in the sample if they were working in public auditing when they became 
auditor. The starting date for observations on duration is when completing 
the post-doctoral university education in accountancy or the part- t ime Nivra 
training in accountancy. Unfortunately, only the year of graduation is known 
and not the month. We assume that people graduate in the middle of the 
year. With this choice the maximum error in graduating month is minimized 
to half a year. The end date is the date (month known) at which the auditors 
become partner or leave the audit firm. Of the 1599 auditors in the sample 
826 were working in public auditing when they graduated. 616 observations 
are retained after deleting observations with missing information on essential 
variables. Of these 616 observations 280 observations have a full-time education 
in accountancy and 336 observations have the Nivra education. These numbers 
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axe quite small and the estimates are therefore not very efficient. However, the 
estimation results still may give an indication on whether education affects the 
career path of auditors working in public auditing. 

Table 9.1 presents some summary statistics on type of exit and duration until 
exit for each education. It shows that full-time educated auditors are less likely 
to become partner than the Nivra educated auditors. The average duration until 
partnership is lower for the Nivra educated auditors (6.3 years vs. 7.3 years). 
In addition, full-time educated auditors leave the audit firm more often and, on 
average, it takes them less time to do so (4 years against 4.7 years). About ^ 
of the sample was still working as non-partner at the audit firm. The average 
right-hand censored duration of Nivra educated auditors is 2.4 years higher than 
of their full-time educated counterparts. 

Table 9.1 

Descriptive statistics duration (years); auditors survey 

type of exit % mean sd min max 

full-time ed. partner 25.0 6.33 3.29 0.54 21.54 
left firm 49.3 4.69 4.46 0.13 20.46 
still working 25.7 9.88 6.83 0.46 30.36 

Nivra ed. partner 35.1 7.29 3.07 0.54 15.54 
left firm 42.0 4.03 3.37 0.13 18.96 
still working 22.9 7.46 6.15 0.46 28.45 

Figure 9.1 gives the empirical distributions of the duration until partner
ship and the duration until leaving the firm for each education. The two upper 
graphs show the empirical distribution of duration in case of leaving the audit 
firm. During the first five years after graduating there are not many auditors 
who become partner. Most auditors who become partner do so 5-10 years after 
graduating. Table 9.2 shows in which months auditors become partner or leave 
the accounting firm. It shows that most partners (about | ) start partnership in 
January . This causes multiple peaks in the empirical distribution until part-

2The relatively high number of auditors who become partner in January seems to 
be artificial. The decision that someone is suitable for partnership may be taken some 
months before the actual appointment becomes effective. This 'delay' may be larger 
than for promotion to lower level jobs. This may shift the duration until partnership 
(slightly) to the right, but there does not seem to be reason to believe that this affects 
the distribution of the duration until partnership differently for the differently educated 
auditors. This 'January effect' seems to be quite harmless for investigating whether 
differently educated auditors differ in the time neeeded to become partner. 
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Figure 9.1: Distribution of duration per exit and type of education 
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nership and in the corresponding hazard functions. This can also be seen in 
figure 9.1, especially for full-time education where three peaks can be distin
guished corresponding with the first half of the year. Leaving the firm occurs 
throughout the year but is more frequent in the second half of the year than in 
the first half of the year. This is more clearly seen in table 9.2 than in figure 
9.1. Standard hazard functions like the Weibull or the log-logistic do not allow 
for multiple peaks in the hazard. Therefore a semi-parametric specification of 
the hazard function which allows for multiple peaks is more desirable and will 
be used in the analysis. 

Figure 9.2 and figure 9.3 show education specific Kaplan-Meier survival esti
mates for becoming partner, respectively for leaving the firm. The vertical axes 
show the percentage of employees who still have not become partner, respectively 
left the firm after a particular number of years working as a qualified auditor 
at the audit firm. From figure 9.2 it is not immediately clear which survivor 
function corresponds with which education, since the survivor functions come 
quite close at 10 years and cross at 11 years. Until about 11 years the survivor 
function of the Nivra educated auditors lies below the survivor function of the 
full-time educated auditors and then lies above it. 

Table 9.2 
Months in which auditors become partner or leave the firm 

partnership leaving 
January 127 13 
February 3 19 
March 4 21 
April 5 16 
May 5 17 
June 3 16 
July 3 19 
August 5 40 
September 9 29 
October 6 25 
November 2 12 
December 9 47 
unknown3 7 5 
total 188 279 

The log-rank test and the Wilcoxon (Breslow) test for equality of survivor 
functions have been performed. The log rank test is most appropriate when the 

3Auditors whose months are unknown are not deleted from the sample. It is assumed 
that they became auditor or left the firm in the middle of the year. 
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Figure 9.2: Kaplan-Meier estimates of the survivor functions until partnership 

hazard functions are thought to be proportional across the groups if they are not 
equal and the Wilcoxon (Breslow) test is appropriate when the hazard functions 
are thought to vary in other ways than proportionality if they are not equal. 
The Wilcoxon (Breslow) test rejects the hypothesis of equal survival functions 
(destination partnership) at the 1% level of significance but the log rank test 
does not even reject it at the 10% level of significance. However, since the hazard 
functions are clearly not proportional to each other (they cross) the Wilcoxon 
test seems to be most appropriate for this situation. 

Figure 9.3 shows the survivor functions until leaving the firm. The survivor 
function of the full-time educated auditors lies below the survivor function of 
the Nivra educated auditors. The difference between the two survivor functions 
increases over time. According to both the log-rank test and the Wilcoxon (Bres
low) test the two survivor functions are not equal at the 5% level of significance. 

The dependent variables have already been discussed. As explanatory vari
ables personal characteristics and variables related to the education of the au
ditor will be used. Unfortunately, there is no information available on the audit 
firm. In the survey there are only questions included related to the current 
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Figure 9.3: Kaplan-Meier estimates of the survivor functions until leaving the 
firm 
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employer, but it does not include questions related to previous employers. 

The following variables are used as explanatory variables: a dummy variable 
indicating whether someone is female or not, two dummy variables indicating the 
educational level of the auditor's father, a dummy variable indicating whether 
someone has taken a re-exam at secondary education and a variable indicating 
the relative duration of the accountancy training measured by the duration of 
the accountancy training of the respondent divided by the average duration of 
accountancy training of auditors with the same accountancy training as the re
spondent. These latter two variables are included because they are indicators 
of the respondent's intelligence and efficiency. Dummy variables are included 
indicating the period in which the auditor completed the accountancy train
ing. Dummy variables have also been included indicating whether someone has 
changed audit firm after his graduation and one indicating whether children of 
the auditor were born in the period between the graduation and the month the 
auditor left the employee status at the audit firm. Summary statistics for the 
explanatory variables can be found in table 9 A in the appendix. 

9.2.2 Audit firm 

The firm data set is a download from the personnel records of all the firm's audit 
employees who were studying accountancy or who already were auditors at Jan
uary 1, 1992. The data set contains a number of yearly updated variables from 
the personnel records over the period 1992-1998. Not all 1992 audit employees 
stay with the firm during the 1992-1998 period; table 9.34 shows that almost 2 /3 
left the firm during this period. The percentage audit employees who left the 
firm is relatively stable over time. During the first half of the nineties the audit 
firm wanted to cut down expenses. This explains the rise in the percentage of 
leavers from 11.3 to 16.7%. However, this policy was abandoned in the period 
thereafter resulting in the decline of the percentage of leavers. In the 3rd and 
5th column of table 9.3 the percentages audit employees with a particular edu
cation who left the firm are given. The percentage employees who left the firm 
in a particular year is 5 out of 6 times higher for Nivra educated employees than 
for full-time educated employees. This is an indication that full-time educated 
audit employees stay longer than Nivra educated audit employees. 

4Table 9.3 is an extended version of table 5.2. 
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Table 9.3 
Number of employees from the 1992 cohort 

year Nivra ed. full-time ed. total left the firm (%)a 

# %left # % left 
1992 631 493 1,120 -
1993 548 13.2 445 9.7 993 11.3 
1994 463 15.5 382 14.2 845 14.9 
1995 390 15.8 314 17.8 704 16.7 
1996 330 15.4 273 13.1 603 14.3 
1997 280 15.2 237 13.2 517 14.3 
1998 239 14.6 206 13.1 445 13.9 
a percentage leavers on the total number of audit 
employees in the previous year 

In our analyses we have only included employees whose starting date in the 
assistant 3 job is known. We have done so in order to avoid any possible biases 
in our estimations due to the fact that differently educated audit employees start 
in different jobs. If we would have measured tenure from the moment someone 
becomes employed by the audit firm, Nivra educated audit employees could have 
longer tenure merely because they start working at a younger age. Because we 
start measuring tenure from becoming assistant 3 we do not observe people be
coming partner of the firm. We only have data covering the period 1992-1998 
and even people who were assistant 3 in 1992 did not become partner within 
8 years. The observation period is just too short to see that happen. There
fore, a single destination duration model has been used instead of a dependent 
competing risks model. 

By only taking into account tenure of Nivra educated audit employees who 
have survived until assistant 3 the Nivra educated employees who have left the 
firm before they became assistant 3 are lost. We have also no information on 
people who studied accountancy in full-time education, because they wanted to 
become an auditor, but dropped out of the full-time education. So, for both 
educational types a selection process has been going on which is not observed 
by us. Therefore, the results of this study only concerns the audit employees of 
this audit firm who have become at least assistant 3. 

Recall from chapter 7 that job performance measure SG;, used in the audit 
firm differs systematically per job. Therefore, we have constructed a job per
formance measure JP which removes the job effect from the SG;,; JP equals the 
general job performance judgement (SGt,) minus the position specific standard 
salary increase (Nf) 

JP = SGb - Nf (9.1) 
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We expect that job performance affects tenure significantly. The better one 
performs, the more likely someone is to be promoted and the longer his/her 
tenure will be. In order to investigate whether performing above the firm's 
s tandard affects tenure differently than performing below the firm's s tandard 
current job performance is split into two parts, namely under job performance 
(under JP) and over job performance (over J P ) . Under J P measures by how 
much someone performs below the firm's standard N / . People whose J P > = 0 
have an under J P equal to 0 whereas people who have a negative J P have an 
under J P equal to -JP. The worse someone performs the higher under J P will 
be. Analogously, over J P measures by how much someone's job performance 
exceeds his/her standard job performance N / . 

under JP = m a x ( - J P , 0 ) (9.2) 

over JP = m a x ( J P , 0 ) (9.3) 

Since there are not many audit employees (only 5%) who have not been evaluated 
we have decided to exclude them from the analyses. Employees are not being 
evaluated if they will leave the firm a few months after the beginning of the new 
year or if they have recently been promoted to a higher job in the firm. 

In figure 9.4 the distribution of job performance is shown for both leavers 
and stayers in 19945. Job performance is measured at January 1, 1994 and 
summarizes the employee's performance during the year 1993. The upper left 
(right) hand graph reflects the distribution of job performance of stayers (leavers) 
in 1994 and the lower graph reflects the distribution of job performance of both 
groups in 1994. 

The lower graph shows that in 1994 a large part of the employees perform 
according to the firm's standards; the largest bar, containing job performance 
between -0.5 and +0.5 , contains about 50% of the employees. However, it is 
quite common to get a non-standard job performance rating. There are slightly 
less people who perform above the firm's standard than below it. 

The two upper graphs show that the distributions of job performance of 
leavers and stayers differ. Average job performance of the stayers is higher than 
the average job performance of the leavers. Most stayers have performed on 
standard and the percentage of stayers performing below standard is almost 
the same as the percentage of the stayers performing above standard. The 
majority of the leavers also performed on standard but a higher percentage of 
the leavers performed below standard than above standard. The average job 
performance of the leavers is more dispersed than the job performance of the 

3We have also drawn graphs for the other years with the same picture emerging. 
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Figure 9.4: Job performance 1994 

stayers. The distribution of the job performance of the leavers has a relative 
thick left tail, i.e. there are relatively many leavers with a low average job 
performance. Despite the 'up or out ' policy of the firm about 1/4 of the stayers 
had a below standard job performance. Furthermore, about 1/5 of the leavers 
had a job performance above the standard. Summarizing, on the whole it seems 
that well performing employees stay more often than poor performing employees, 
but poor performance in one year does not imply that someone has to leave the 
firm right away. 

The non parametric estimates of the hazard rates and the survivor func
tions are shown in figure 9.5. They show which type of distribution function 
matches the distribution of tenure best. For both educational types the hazard 
rate increases gradually in time. The survivor functions are very much alike. 
The survivor function of the full-time educated auditors lies above the survivor 
function of the Nivra educated auditors, indicating that full-time educated au
ditors stay a little longer than Nivra educated auditors. The hypothesis of no 
difference in survival rates between the two education types was rejected at the 
5% level. Since the non-parametric hazard rates increase in time the Weibull 



9.2. DATA AND VARIABLES 149 

.1 -

0 8 -

0 6 -

0 4 -

0 2 -

n -

full-time education 
o 

o 

° o ° o ° 

•p 
CO 

to 

ID 

1 
0 

•. 

.1 -

.08-

.06 -

.04 -

.02-

o -

Nivra education 

8 
o o 

0 ° ° 
® O _*n 

0 2 4 6 
tenure (years) 

8 

•p 
CO 

to 

ID 

1 
0 

•. 
0 2 4 6 

tenure (years) 
8 

Kaplan-Meier survival estimates, by fulltime 

Figure 9.5: Non-parametric estimates of the hazard rates and survivor functions 



150 CHAPTER 9. PARTNERSHIP IN PUBLIC AUDITING 

distribution seems to be a suitable specification of the distribution of tenure6 . 
Looking at the survival functions in figures 9.2. 9.3 and 9.5 we see that in fig

ures 9.2 and 9.3, which refer to public auditing as a whole, the survivor functions 
of the Nivra educated auditors lie above the survivor functions of the full-time 
educated auditors. This suggests that the full-time educated auditors have rel
atively short tenures in public auditing as a whole whereas figure 9.5 indicates 
that they have relatively long tenures in the audit firm. According to the au
dit firm this may be explained by the fact that it can offer its audit employees 
intellectually more demanding work (which may be more interesting and more 
suitable for the full-time educated audit employees) because it has many large 
multinationals as clients compared to other (large) audit firms. However, also 
note that the survivor functions of the differently educated auditors are quite 
close during the first 8 years of tenure. In figures 9.2 and 9.3 differences become 
larger after about 10 years. In figure 9.5 the survivor functions come together 
after 8 years and we can not see what happens with the survivor functions after 
this period. So it is hard to conclude whether the situation in the audit firm 
is really different from the situation in public auditing with respect to career 
opportunities of differently educated auditors. One big difference between the 
audit firm and the public audit sector is that in the audit firm after 8 years about 
1/3 is still employed whereas, according to figure 9.3, in the whole sector about 
55% is still employed after 8 years of tenure. It may be that the human resource 
policy has changed in public auditing as a whole with more selection nowadays 
or it may be the case that within this audit firm there is more selection than in 
the other audit firms. 

The dependent duration variable tenure measures the time in years since 
someone has started working as an assistant 3 until leaving the firm. The de
pendent variable in the education equation equals 1 in case of a part-t ime Nivra 
accountancy training and equals 0 in case of the full-time accountancy training. 
Means and standard deviations of the dependent and the explanatory variables 
are given in table 9 B in the appendix. Most explanatory variables, except 
gender, in the tenure equation are time-varying. They include gender, marital 
status, number of children, a dummy for living in the Randstad, average job 
performance, over job performance, under job performance, a dummy indicat
ing that someone's job performance was 1 percentage point below his average 
job performance (indicating 'bad years') and the standard deviation of job per-

The estimation process was started by assuming that tenure is Burr distributed 
which allows for both monotonous and non-monotonous behaviour of the hazard func
tion. It also allows for unobserved heterogeneity. It has the Weibull distribution as 
special case. There appeared to be no unobserved heterogeneity and the estimation 
results were very much like the estimation results in case of assuming the Weibull dis
tribution. Therefore, there seems to be no reason not to use the Weibull distribution. 
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formance (indicating dispersion of job performance). The explanatory variables 
in the education equation are gender, a dummy for living in the Randstad and 
a dummy indicating that someone's age is below 26. These variables have their 
1992 value7. 

9.3 Econometric models 
In this section the econometric model used when analyzing the auditors survey 
is presented. This is done quite extensively. The econometric model used for 
analyzing tenure in the audit firm has already been discussed in the former 
chapter and less attention will be paid on discussing this model. Only some 
deviations from the model used there will be discussed at the end of this section. 

Most firms, in particular the large firms, in public auditing are characterized 
by the 'up-or-out' policy for their audit employees. Most of the time, auditors 
start working as an employee at an audit firm. They can leave this state in two 
ways; they can become partner of the firm or they leave the firm to start working 
at another audit firm or in another sector. Translating this into a duration 
analysis framework, define T p as the time until becoming partner and define T; 
as the time until leaving the audit firm, both measured from the time someone 
has finished his accountancy training (unfortunately, the graduation date is not 
available in the firm data, therefore we have started measuring duration from the 
year someone started working as assistant 3). Only one of these two durations 
can actually be completed, either T p (i.e. an auditor becomes partner) or T; (if 
an auditor leaves the firm), but it is also possible that they are censored when 
the auditor is still working as employee at the end of the observation period 
(December 1998, the month the survey was sent). So three groups of auditors 
are to be distinguished: 

1. auditors who become partner t p years after becoming a fully qualified 
auditor: T p = tp and T; > tp 

2. auditors who leave the audit firm t; years after becoming a fully qualified 
auditor: T p > tt and T; = tt 

3. auditors who still work as non-partner at the audit firm t c years after 
becoming a fully qualified auditor: T p > tc and T; > tc 

In an 'up-or-out' firm, longer tenure at the firm gives an indication about 
someone's job performance. It may be that auditors who leave the firm relatively 

7The variables in the education equation are far from optimal. However, these were 
the only variables in the data set which seemed to be related with educational choice. 
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quickly are the ones who have a low chance of becoming partner of the firm. 
After all, they may be the losers in the tournaments at the lower level jobs. This 
suggests that T p and T; may be negatively correlated. However, auditors who 
leave the firm may also leave because their outside options are rather attractive. 
They may perform well enough to become partner eventually but they may 
simply do not want to become one because of better jobs elsewhere. If this 
is the case a positive correlation between T p and T; is expected. The actual 
correlation between Tp and T/ will be some sort of average of the correlations 
between T p and T; of the auditors who have to leave the firm and auditors who 
leave because of better outside options. So the observed sign of the correlation 
may be positive or negative depending on which effect is strongest. Because T p 

and T; are likely to be correlated a dependent competing risks model will be the 
most appropriate model to use. Ideally, one would use an econometric model in 
which educational choice, duration until promotion and duration until leaving 
the audit firm are jointly modelled. With people choosing for a particular type 
of accountancy training, working at an audit firm and leaving the firm eventually 
or becoming partner of this firm. This has been done with the firm da ta but 
not with the auditors data set. There are two reasons for this. First, the 
econometric model for the auditors survey is already more complicated than the 
model which is estimated on the firm data and second this data set is relatively 
small. Therefore, the analysis of the data from the auditors survey is restricted 
to estimating separate duration models for each educational track in auditing 
and neglecting educational choice. 

Here, the derivation of the econometric model which is estimated with the 
auditors data is presented. In the remainder of this chapter subscript m will 
refer to educational track with m=f indicating full-time university education 
and m = p indicating the part-time Nivra education. It is assumed that T m p and 
T m ; have cumulative distribution functions: 

Tmp ~ Fmp(Tmp) and Tmi ~ Fm[(Tmi) (9.4) 

Competing risks model are discussed in e.g. David and Moeschberger (1978, 
chapter 4), and Card and Olson (1995). There, the distribution functions of the 
durations are proposed to come from a relatively simple distribution, like the 
multivariate normal distribution function, the multivariate log normal distribu
tion function or the multivariate exponential distribution function. However, 
these distributions imply monotonous hazard functions which is not appropriate 
when the hazard rate behaves differently, like having one or more peaks. 

Han and Hausman (1990) introduce a semiparametric estimation technique 
for the hazard functions. Their starting point is the destination specific pro
portional hazard specification with Xmn storing the explanatory variables for 
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destination n and Aomn(Tmn) being the baseline hazard function for destination 
n: 

In order to ensure identification no constant should be added to the model. 
This specification yields the following linear relationships between the baseline 
integrated hazard function Aomrl of Tmn and the explanatory variables in case 
of two destinations: 

— ln(Aomp(Tmp)) — Xmpßmp + emp (9.6) 

- ln(A0m/(T'm;)) = Xmißmi + £mi 

Here, the random variables emp and emi have a type I extreme value distribution, 
see for example Kiefer (1988, p. 664-665). In order to allow T m p and Tm/ to be 
correlated the random variables emp and emi should be allowed to correlate and a 
bivariate extension of the type I extreme value distribution is needed. Johnston 
and Kotz (1972) discuss some but they have the characteristic that they only 
allow for positive correlations, which may not be appropriate. Han and Hausman 
(1990) propose to approximate the bivariate type I extreme value distribution by 
a bivariate normal distribution. This method allows for a negative correlation 
but according to Sueyoshi (1992) the approximation is of quite poor quality. 

Van Ophem and Jonker (1997) propose to use a method suggested by Lee 
(1983) to correlate any two random variables by transforming them to the stan
dard normal distribution. Starting from equation 9.4 and denoting the correla
tion between emp and emi by pme yields: 

ump = J(emp) = ^HFmp(emp)) (9.7) 

umi = J(emi) = <S>~1(Fml(emi)) 

where <J>-1(.) is the inverse of the standard normal distribution function and 
F(.) denotes the distribution function of the type I extreme value distribution. 
The transformed error terms um p and um; are standard normal distributed with 
correlation pmu. The bivariate distribution function having marginal distribu
tion functions Fmp(emp) and Fra;(em;) and correlation pme between emp and em\ 
has the following bivariate distribution and density functions: 

H{emp, £ml\pme) = B(ump; umi;pu) = B{J{£mp),J(emi)\pmu) (9.8) 
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h(emp, eml-PmE) = W £ ^ ) fjfcrm) b{j{£mp)_J{Eml);Pmu) ( 9. 9 ) 

<f>{J(£mp)) <p{J{emi)) 

where B(.,.;/?mu) is the bivariate normal distribution function with zero means, 
unit variances and correlation pmu-, b(.,.;pmu) is the accompanying bivariate 
normal density function, <p(.) is the standard normal density function and f(.) 
is the density function of the type I extreme value distribution. 

The contributions to the likelihood function of the three different groups are 
given below. For people who become partner tmp years after becoming auditor 
the contribution to the likelihood function is as follows: 

y- lll[Ampyl mp))~^mpPmp) 
Ol-mp 

* (9.10) 

/(-ln(ATOp(fmp))-Xmp/3p) * 

$ 
.ƒ(- hi{A.mi(tmp))-Xm[ßmi) - pmuJ(-ln(Amp(tpi))-Xpßp) 

>/W 2 

The contribution to the likelihood function of auditors who leave the audit firm 
ts, years after becoming auditor is similar to the contribution to the likelihood 
function of those who become partner: 

l2rra — (- ln(Ami(Tml))-Xmißmi) * (9.11) 
\Tmi=tsi dTml 

f{-ln(Aml(tml))-Xm,ß,)* 

$ f J{-\n{Aop(tmi))-Xpßp) - pmuJ(-\n(Ami(tmi)yXißi)\ 

V V1 - Pmu J 

For the employees who are still working as non-partner at the audit firm tCi (so 
Tpj >tCj and T/; >ta) years after becoming auditor the likelihood contribution 
is: 

(3m, = B(J(- ln(A0p(tC!)) - Xpßp), J ( - ln(Aoi(*rf)) - * iA); pmu) (9.12) 

The log likelihood function of education m becomes 

Nm 

log Lm = ^2(hi ln( / im i) + hi ln(/2mi) + hmi lnC^rm)) (9.13) 
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with the dummies I\mi, fymi and l3mi equal to 1 if auditor i has education 
m and becomes partner, leaves the audit firm without having become partner, 
respectively is still working at the firm as non-partner. N m denotes the number 
of observations with education m. 

The log likelihood can be maximized if the functional form of the hazard 
function is specified. However, no standard specification of the hazard function 
seems to be appropriate. Leaving the firm and becoming partner is concentrated 
at particular months in the year which causes peaks in the hazards. Van Ophem 
and Jonker (1997) advise to use a semi-parametric specification of the hazard 
function in case of multiple peaks. The integrated hazard function Aomn(T) is 
a non-decreasing function of T with Aomn(0) = 0. The real integrated haz
ard function is unknown but is approximated by a piecewise linear function. 
The range of durations is split up in K m n intervals and a constant hazard per 
interval is assumed. The resulting approximation of the integrated hazard 
function is a kinked line of connected line segments: KmTO ( < = K ) is defined by 
nC>=Ylk={1' Cm/c and T < ^ f c J l

] " i + 1 Cmfc, Cmk are the destination specific interval 
bounds with ("mO = 0 and a.mnk (>=0) are the parameters to be estimated and 
equal to the constant hazard in interval (Çmk-i, Çmk}- Increasing the number 
of intervals increases the quality of the approximation. However, combining 
durations with few observations increases the reliability of the estimates. 

The econometric model used when analyzing the data of the audit firm is 
derived analogously to the model in chapter 8. However, there are two differ
ences. The first difference is that here we assume that the duration until leaving 
the firm 2] follows the Weibull distribution whereas in chapter 8 we have as
sumed that it follows the Burr distribution (which is more general). The reason 
for this difference is that the hazard rates in the former chapter behave non-
monotonously over time whereas this is not the case with the firm data. Here, 
the hazard rates seem to increase in time. 

The Weibull distribution is suitable for handling hazard rates which behave 
monotonously over time. An advantage of using this specification is that the 
hazard function and the survivor function corresponding with the Weibull dis
tribution are relatively simple (see below). The second difference with the model 
in chapter 8 is that we use time-varying covariates instead of time constant co-
variates. 

In case of a Weibull specification with time-varying covariates trie education 
specific hazard rates, density and cumulative distribution functions of tenure are 
defined as follows (see Lancaster, 1990): 

^(tlW,^,^) = a^-^-expißjXit)) (9.14) 
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In equation 9.14 the parameter a , represents duration dependence of the hazard 
rate of educational type j . The hazard rate is monotonically increasing, constant 
or decreasing if a , > 1, aj = 1 or otj <1. 

According to Lancaster, expressions like equation 9.15 are valid probabilities 
conditional on the covariate path, in case of exogenous covariates but they are 
never interprétable as the values of probability density functions, conditional on 
the time-varying covariates path to date. Analogously, Fj(t) is a valid probability 
conditional on X(t) but may not be interpreted as the value of a conditional 
distribution function of Tj at t. 

fj(t) = P(t <=Tj < = t + d t ) = (9.15) 

0(t,X(t))exp (- I 6(s,X(s))ds 

F3(t) = l-Pj(Tj>t)= (9.16) 

exp ( - / 6(s,X(s))ds 

The likelihood function used in the empirical analyses can be found by plug
ging equations 9.14, 9.15 and 9.16 into the right places in the likelihood function. 
Further details on the likelihood function can be found in the appendix of chap
ter 8. 

9.4 Empirical results 

9.4.1 Auditors survey 

The estimation results for the full-time accountancy training and the Nivra ac
countancy training are shown in table 9.4 A, respectively table 9.4 B 8 . Equations 

8 Models which allow for unobserved heterogeneity were also estimated by extending 
equation 9.6 with an additional error term Çmn : 

— ln(Aomrj(.imn) = -X-jmPmn ~t* Emn ~t~ smn 

Both a full parametric (Çmn following the normal distribution) and a semiparamet-
ric specification (see Van Ophem and Jonker, 1997, p. 19) of Çmn have been used. 
With both specifications the estimated ßmn's and their significance were much alike 
the estimation results shown in table 9.4 A and 9.4 B. It is not clear whether there 
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9.6 show that ßmn measures the marginal effect of X m n on - ln(Aom n(2mn)) . The 
sign of the marginal effect of X m n on the duration T m n is opposite to the sign 

Of ßmn • 

oXmn Oh.Qmn{Tmrlj O — InyAomn^rnn)) uXmn 

( dkomn(Tmn) 
\ OL run 

-1 
^Qmn\L ran) Pn 

The estimation results show that for both full-time and Nivra graduates having 
children significantly increases the amount of time needed to become partner. It 
indicates that people who have children are or become less ambitious than audi
tors who do not have any children. They may want, for example, to spend more 
time on child care and consequently have less time to spend on working (over
time). Having children has no significant effect on T/. For full-time educated 
auditors social background affects both T p and T; whereas for Nivra educated 
auditors social background affects neither significantly. Full-time educated au
ditors with a highly educated father need less time to become partner. Auditors 
who have been raised in a high social class may have developed better social 
skills than auditors who have been raised in a lower social class. This may make 
them more suitable for partnership. Full-time educated auditors with a highly 
educated father also leave the audit firm significantly faster whereas Nivra ed
ucated auditors with a low educated father leave the firm almost significantly 
later. This indicates that the educational level of the father decreases T;. The 
effect is unexpected; it is in contradiction with the effect found for time un
til partnership. If being raised in a higher social class decreases T p it is also 
expected to increase T; (the longer one stays, the more job positions one has 
fulfilled and the higher the probability that someone becomes partner) . There 
may be several reasons for the finding that social background mat ters for the 
full-time educated but not for the Nivra educated auditors. One reason is that 
selectivity prior to graduation may differ by education. For both types of train
ing it probably holds that people who are not intelligent enough to finish the 
education stop studying accountancy (and are not in our sample). However, on 
top of that the Nivra students have already gone through a selection in the au
dit firm. Those who lack other important (probably social background related) 

is unobserved heterogeneity present in the model or not. When assuming the normal 
distribution some heterogeneity parameters differed signifcantly from zero but in case 
of a semiparametric specification the heterogeneity parameters were not significantly 
different from zero. However, correcting for unobserved heterogeneity or not does not 
seem to affect the estimates of the /3mn 's. 
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skills, might already have left the audit firms before even finishing the education. 
For the full-time university educated auditors this selection just starts when they 
enter the post-doctoral part of their education and may not be completed yet 
when they become qualified auditors. 

The dummies indicating when someone graduated suggest that auditors 
(from both educational types) who have recently graduated become quicker part
ner than people who have graduated some time ago. This may be the case but 
it may also be the consequence of a lot of right-hand censored tenures among 
the youngest auditors (more than 40% right-hand censored tenures among those 
graduated after 1990 against about 18% right-hand censored tenures for audi
tors who graduated before 1990). The auditors who have graduated recently 
are still employed as non-partner and still have a chance of becoming partner. 
The period in which someone became auditor does not affect T;. The variables 
relative study duration and having changed audit firm are significant in case of 
the Nivra education but not for the full-time education. Auditors from Nivra 
who have worked at another audit firm have significantly shorter durations until 
leaving the firm than auditors who have not worked for another audit firm. It 
may be that these people do not like to work for a particular firm for a long 
time but it may also indicate that they do not perform well at work. They could 
not cope at the former firm and they can not cope at the current audit firm 
either. This effect is also present for the full-time educated auditors although it 
is not significant there. Relative study duration of Nivra graduates decreases Tp 

significantly and increases T; significantly. This is in contradiction with what 
we expected. We associated a long relative study duration with being not very 
intelligent/being inefficient and we expected that a long relative study duration 
would increase the time needed to become partner and would decrease the time 
until leaving. It is not very likely that intelligence reduces the probability to be
come partner so something else should explain this finding. Note that it is only 
present in the Nivra estimation results. There may be a selection effect going 
on here. Assistants who needed a long time to graduate but who also performed 
badly at work may have left the firm before graduating (and are therefore not 
included in the sample) whereas promising assistants with a large relative study 
duration did not have to leave the audit firms. This may also be the reason why 
the other intelligence indicator 'having done a re-exam at secondary education' 
is not significant. Gender also does not affect Tp and Tj. This may be because 
gender really does not affect these durations but it may also be caused by the 
fact that there are only a few women in the sample. 

The estimates of the hazards represent the semiparametric baseline hazard 
function up to some factor of proportionality9. The estimated hazards corre-

In the proportional hazard model the hazard function is split up into a baseline haz-
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spond to the observed frequencies of duration shown in figure 9.1. They have 
multiple peaks; for T p , in case of full-time education, the estimates indicate 
peaks after about 6 years, after about 8 years and after 9 years just as in figure 
9.1. The estimated hazard function for T; in case of the full-time education also 
corresponds quite closely to the histogram of tenure of leavers shown in figure 
9.1 with peaks at 0.5-1 year, 3.5-4 years and after 5.5-6.5 years. There are still 
quite a lot of auditors who leave the firm after 6.5-9 years and few auditors 
leaving after 9 years. 

The estimated hazard functions of the Nivra education show the same pat tern 
as the histograms in figure 9.1. The hazard rate of T p peaks at 5.5-6.5 years, 
7-7.5 years and has a small peak at 8-8.5 years. The peak at 11 years in figure 
9.1 is absorbed by the estimated hazard rate for the durations larger than 9 
years. The hazard rate in case of leaving has peaks at 1.5-2 years, 3.5-4 years, 
4.5-5.5 years and 5.5-6.5 years with still many people leaving between 6.5 and 9 
years but hardly any people leave after this period. 

For both types of accountancy training the correlation between duration 
until partnership and duration until leaving the firm is not significant. The 
correlation is almost zero for the Nivra education and it equals 0.35 for the 
full-time education. As already mentioned, the correlation found between T p 

and T( can be considered to be a sort of average of the (negative) correlation 
between T p and Tj of auditors who have to leave and the (positive) correlation 
between T p and T( of auditors who have better outside options. Therefore, 
the insignificance of the correlations does not have to imply that duration until 
partnership is unrelated to duration until leaving the firm. The finding that the 
correlation in the full-time education is higher than the correlation of the Nivra 
education is an indication that the full-time educated auditors have relatively 
better outside options than the Nivra educated auditors. 

In order to test whether there are structural differences between Nivra and 
full-time educated auditors a likelihood ratio test has been performed. To this 
end a duration model has also been estimated on both Nivra and full-time ed
ucated auditors which resulted in a log likelihood of -1607.91. See table 9 C 
in the appendix for the corresponding estimation results. Combining this with 
the log likelihoods of table 9.4 A and 9.4 B results in a test statistic of 67.46 
which exceeds the critical x 2 value of 63.72 at the 5% significance level. So the 
hypothesis of equal coefficients is rejected. 

ard and a factor depending on individual characteristics and unknown parameters (cf. 
eq. 9.5). Exp(Xmni/3mn) has not been scaled such that the baseline hazard corresponds 
with the baseline hazard for the mean value of the regressors. 
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Table 9.4 A 
ML estimation results full-time education (semi-parametric) 

TV T; 
variables coefficient (sd) coefficient (sd) 
female 0.278 (0.322) 0.035 
father's ed. low 0.211 (0.213) 0.319 (0.278) 
father's ed. high 0.458** (0.206) 0.502* (0.303) 
re-exam 0.020 (0.348) -1.212 (0.954) 
rel. duration ace. ed. -0.033 0.232) 0.267 (0.323) 
have kids -0.910** (0.184) -0.442 (0.368) 
changed firm -0.230 (0.230) 0.358 (0.329) 
graduated 76-80 0.260 (0.414) 0.351 (0.362) 
graduated 81-85 0.257 (0.375) 0.202 (0.365) 
graduated 86-90 0.356 (0.321) -0.180 (0.365) 
graduated 91-95 1.234** (0.322) 0.473 (0.554) 
graduated 96-98 1.421** (0.506) 1.535 (1.079) 
parameters of the baseline hazard function 
(0.0 - 0.5] - - 0.037*10"5 (0.431*10"4) 
(0.5 - 1.0] - - 0.018 (0.016) 
(1.0- 1.5] - - 0.005 [0.007) 
(1.5 - 2.0] - - 0.044*10"5 [0.537*10"4) 
(2.0 - 2.5] - - 0.014 [0.016) 
(2.5 - 3.0] - - 0.048*10"5 ;0.622*10"4) 
(3.0 - 3.5] - - 0.009 ;o.oi3) 
(3.5 - 4.0] - - 0.021 [0.026) 
(4.0 - 4.5] - - 0.106*10~5 ;o.ii2*io"3) 
(0.0 - 4.5] 0.063** (0.025) -
(4.5 - 5.5] 0.078** (0.037) 0.028 [0.032) 
(5.5 - 6.5] 0.164** (0.073) 0.042 [0.047) 
(6.5 - 7.0] 0.309*10~5 (0.280*10"3) -
(7.0 - 7.5] 0.027 (0.029) -
(7.5 - 8.0] 0.087 (0.073) -
(8.0 - 8.5] 0.151 (0.112) -
(8.5 - 9.0] 0.070 (0.078) -
(6.5 - 9.0] - - 0.177 ;0.149) 
(9.0 - max Tm] 0.151* (0.090) 0.069 U052) 
P 0.346 (0.611) 
log likelihood -664.38 
n 280 

*) indicates significance at the 10% (5%) level 
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Table 9.4 B 
ML estimation results Nivra education (semi-parametric) 

Tp Tj 

variables coefficient (sd) coefficient (sd) 
female -0.048 (0.541) -0.345 (1.050) 
father's ed low 0.027 (0.188) -0.327 (0.207) 
father's ed high -0.214 (0.315) 0.109 (0.299) 
re-exam 0.078 (0.358) -0.247 (0.427) 
rel. duration ace. ed. 0.576* (0.323) -0.644* (0.363) 
have kids -0.538** (0.215) 0.345 (0.345) 
changed firm -0.243 (0.187) 0.552** (0.206) 
graduated 76-80 0.060 (0.332) -0.124 (0.308) 
graduated 81-85 0.201 (0.324) 0.034 (0.311) 
graduated 86-90 0.549* (0.309) 0.346 (0.298) 
graduated 91-95 0.765** (0.332) 0.059 (0.438) 
graduated 96-98 0.026 (1.050) -6.647 (43.308) 

paramet ers of the baseline hazard function 
(0.0 - 0.5] - - 0.288*10"5 (0.143*10~3) 

(0.5 - 1.0] - - 0.023 (0.017) 
(1.0- 1.5] - - 0.040 (0.027) 
(1,5 - 2.0] - - 0.051 (0.034) 
(2.0 - 2.5] - - 0.009 (0.010) 
(2.5 - 3.0] - - 0.027 (0.021) 
(3.0 - 3.5] - - 0.019 (0.017) 
(3.5 - 4.0] - - 0.050 (0.035) 
(4.0 - 4.5] - - 0.011 (0.012) 
(0.0 - 4.5] 0.048** (0.021) - -
(4.5 - 5.5] 0.026* (0.015) 0.076 (0.046) 
(5.5 - 6.5] 0.050* (0.027) 0.153* (0.088) 
(6.5 - 7.0] 0.024 (0.021) - -
(7.0 - 7.5] 0.080 (0.050) - -
(7.5 - 8.0] 0.034 (0.029) - -
(8.0 - 8.5] 0.054 (0.041) - -
(8.5 - 9.0] 0.041 (0.036) - -
(6.5 - 9.0] - - 0.225* (0.124) 
(9.0 - max Tm] 0.041* (0.023) 0.058* (0.034) 

P 0.016 (0.346) 
log likelihood -909.80 
n 336 

* (**) indicates significance at the 10% (5%) level 
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Equality of the baseline hazards is tested by means of x2 tests. This has been 
done for both destinations. The null hypothesis is tha t there is no difference in 
the parameters of the baseline hazard between the two types of accountancy 
training i.e. apn = ajn with amn the vector with estimated parameters of 
the baseline hazard for education m and destination n. According to the tests 
equality of the baseline hazards for both destinations can not be rejected10. 

Figure 9.6 shows the estimated survivor functions based on the estimation 
results in table 9.4 A and 9.4 B. The survivor functions do not differ very much 
by education and may even not be statistically different (cf. \ 2 tests on equality 
hazard parameters results). Differences are particularly small during the first 
years after graduating. At first sight the graphs look different from the Kaplan 
Meier estimates of the survivor function shown in figures 9.2 and 9.3 but note 
that the x-axes have a different scale. The value of the survivor functions are 
on the y-axes. 

The two upper graphs show the survivor functions until leaving the firm. 
For both educational types they are quite flat during the first 6 years after 
graduating. The difference in exit rates increases over time, starting after about 
6 years. The rate at which full-time educated auditors leave is higher than for 
Nivra educated auditors. This suggests that the full-time and the Nivra educated 
auditors do not differ very much in getting promoted to middle management 
positions but that they may differ in getting promoted to the higher management 
positions in the audit firm. 

The two lower graphs refer to the survivor functions until partnership. The 
survivor functions of the two types of education are much closer now and are 
even more or less alike during the first years after graduating. This indicates 
that the differently educated auditors have the same chance and need the same 
amount of time to become partner. Note that , at the end, the estimated survivor 
function of the full-time educated auditors lies below the survivor function of 
the Nivra educated auditors. 

This relatively low survivor function of the full-time educated auditors in 
case of leaving suggests that full-time educated auditors perform worse in public 
auditing and have lower chances of getting promoted to a higher job. However, 
another explanation for this finding may be that the outside options are better 
for the full-time educated auditors than for the auditors educated by Nivra. The 
data set contains information which can be used to test this; there is information 
about wage growth after each new job. Table 9.5 shows the relative wage growth 
in the first new job after leaving the audit firm for both educational types. About 

10The test statistic corresponding with the destination partnership equals 2.15 and 
the test statistic corresponding with the destination exit firm equals 4.65. Both are 
much smaller than the critical value with a = 0.05. 
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Figure 9.6: Estimated survivor functions 
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40% of the auditors indicate that they earn substantially more in their new 
job (wage increase >15%). This suggests that not only the badly performing 
auditors leave the firm but that there are also quite capable auditors who start 
working elsewhere. Tests have been performed in order to test whether the 
distribution of wage growth is the same across the two educational types. There 
is some mild evidence that this is not the case; according to the Pearson's x2 t e s t 

and the likelihood ratio-test11 the hypothesis of equal 'distributions' is rejected 
at the 10% level of significance. The outside options for the full-time educated 
auditors seem to be better than those of the Nivra educated auditors. As already 
noted, this can be explained by the fact that they possess relatively much general 
human capital compared to the Nivra auditors. Nivra educated auditors who 
leave have a three times higher probability of getting a wage decrease than full-
time educated auditors who leave. Furthermore, among the auditors who get 
the highest wage increases there are relatively more full-time educated auditors 
than Nivra educated auditors. This seems to be in contradiction with full-time 
educated auditors leaving relatively often because they perform worse than Nivra 
educated auditors and are losers in the tournament. 

Table 9.5 
Relative wage increase in new job 

full-time ed. Nivra ed. 
wage increase # (%) # (%) 
<0% 4 (3.1) 14 (10.5) 
0-5 37 (28.5) 32 (24.1) 
6-15% 36 (27.7) 39 (29.3) 
>15% 53 (40.8) 48 (36.1) 
total 130 (100.1) 133 (100.0) 

test statistics 
Pearson's x2 6.25 p-value= 0.100 
likelihood ratio 6.58 p-value= 0.087 

The rate at which intended partners (note that the two lower graphs are 
conditional on type of destination) become partner does not differ across the two 
types of education. The estimated survivor functions are almost alike during 
the first five years after graduation. In the period 6-9 years after graduating 
the survivor function of the full-time educated auditors lies slightly below the 
survivor function of the Nivra educated future partners but after 9 years the 

u Both tests are done in Stata where they are standard tests. Pearson's x2 test tests 
the null hypothesis that the rows and the columns in a two-way table are independent. 
The precise test statistics can be found in Stata reference manual release 6 (1999), vol. 
4, p. 172-173. 
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difference between the survivor functions becomes larger favoring the full-time 
educated future partners. 

9.4.2 Audit firm 

Table 9.6 shows the estimation results based on data from the audit firm. The 
effects of the explanatory variables on tenure reported in this section can best be 
compared with the effects of the explanatory variables on tenure until leaving T; 
in the former section. The estimated coefficients in the tenure equation reflect 
the marginal effect of the explanatory variables on the logarithm of expected 
duration until leaving the firm. 

First, the estimation results in the tenure equation are discussed. Of the five 
job performance indicators only current under job performance affects tenure 
significantly. The measures of current over job performance and previous job 
performance have no effect at all. This is true for both educational types. The 
effect of current under job performance on tenure is negative and highly sig
nificant. So people who perform badly leave the audit firm, but people who 
perform very well (high over job performance) do not stay significantly longer 
than people who perform according to the firm's standard. 

The effects of the other variables are not always in line with the results of 
the auditors survey. The gender effect does not occur in the auditors survey but 
affects tenure in the audit firm significantly. There are two possible explanations 
for this: the first explanation is that there are too few women in the auditors 
survey to estimate the effect there well. The second one is that this audit firm 
differs somehow from other audit firms. Women with a Nivra education stay 
significantly shorter than men. This is not the case for full-time educated women. 
For both groups being married/living together decreases tenure significantly. A 
possible explanation may be that people who live together want to spend less 
time to work and making career and spend more time on family life. Therefore, 
they may choose for a working life in a less demanding job outside the audit firm. 
Just like in the auditors survey, having children has a negative but insignificant 
effect on tenure. Nivra educated employees working in the Randstad of the 
Netherlands stay significantly longer than their counterparts in the more rural 
areas of the Netherlands. Strangely enough, this effect does not hold for full-
time educated employees working inside the Randstad. A possible explanation 
may be that the offices in the more rural areas offer less career opportunities/ 
less variation in work than the larger offices of the audit firm in the Randstad. 
Employees working at offices outside the Randstad may leave the audit firm in 
order to get work with another character/higher level jobs. Full-time educated 
employees working outside the Randstad do not have shorter tenures. For them 
location of the audit firm does not affect tenure. 
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The correlations between tenure and educational choice are not significant. 
In this setting type of education is not an endogenous variable. Type of ac
countancy training is affected by age at January 1992 and gender. People who 
were aged 25 or below at January 1992 are much more likely to have a Nivra 
training than people who were older. This is as expected since university grad
uates start working at age 23 or older whereas the Nivra auditors may already 
started working at age 18/19. Women are less likely to have a Nivra education 
than men. Having worked in the Randstad in 1992 has no effect on educational 
choice. 

The parameters a, reflecting duration dependence, are significantly greater 
than 1. The hazard rate of leaving the firm increases monotonously over time. 
The longer people have stayed at the audit firm, the greater the probability tha t 
they will leave. 

Since education is not endogenous, duration models are estimated for each 
educational type without allowing for endogeneity in education. The estimation 
results are shown in table 9.7. Comparing the results shown in table 9.6 with 
those in table 9.7 one will see that they are very much alike. 

A x2 t e s t has been performed to test the hypothesis of equal coefficients 
(constant term excluded) between the two educational types. This resulted in 
a x2 (9) statistic equal to 6.78 which is not significant. This indicates that the 
coefficients of the variables in the tenure equation do not differ by educational 
type. This suggests that there are no significant interaction effects of educational 
type on tenure. 
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Table 9.6 
Weibull estimates (time-varying covariates) 

Nivra ed. full-time ed. 

variables _0£ (sd) .ÊL 
af 

(sd) 

Tenure equation 
constant 1.928** (0.247) 2.150** (0.725) 
female -0.347* (0.136) -0.041 (0.109) 
married -0.233* (0.124) -0.172 (0.106) 
children -0.125 (0.198) 0.111 (0.105) 
Randstad 0.221* (0.115) 0.067 (0.088) 
over job perf. 0.071 (0.080) -0.017 (0.061) 
under job perf. -0.301** (0.084) -0.289** (0.103) 
av. job performance -0.010 (0.086) 0.043 (0.058) 
low=l -0.073 (0.242) 0.172 (0.183) 
sd job performance 0.111 (0.132) 0.069 (0.115) 
education equation 
constant -0.404** (0.131) 
female -0.282* (0.145) 
"Randstad 1992" -0.137 (0.118) 
age92<26 1.020** (0.134) 

duration dependence and correlat on coefficients 
a 1.941** (0.202) 2.174** (0.228) 

P -0.200 (0.328) 0.046 (0.213) 

N 289 212 

* (**) significance at 10 % (1 %) level 
robust standard errors are between parentheses 
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Table 9.7 
Weibull estimates (time-varying covariates) 

Nivra full-time 
variables M 

ap 

(sd) ÊL 
a; 

(sd) 

constant 1.900** (0.113) 2.149** (0.128) 
female -0.360** (0.116) -0.026 (0.112) 
married -0.207* (0.116) -0.175* (0.098) 
children -0.104 (0.169) 0.109 (0.102) 
Randstad 0.228* (0.104) 0.086 (0.095) 
over job perf. 0.074 (0.079) -0.016 (0.063) 
under job perf. -0.238** (0.062) -0.302** (0.056) 
av. job performance 0.024 (0.074) 0.036 (0.057) 
low=l -0.045 (0.210) 0.190 (0.180) 
sd job performance 0.097 (0.120) 0.049 (0.109) 
duration dep. a 1.716** (0.135) 2.099** (0.207) 

N 289 212 

* (**) significance at 10 % (1 %) level 
robust standard errors are between parentheses 

In figure 9.7 the estimated hazard rates and survivor functions are shown, 
based on the estimation results in table 9.7. The survivor functions of the two 
types of education are quite similar just as the estimated hazard rates. The 
hazard rate and the survivor function of the full-time education lie a little above 
the hazard rate and the survivor function of the Nivra educated auditors, just 
as in figure 9.5. After 4 years 80% of the full-time educated audit employees 
are still employed against about 70% of the Nivra educated audit employees. 
After 6 years of tenure the difference in survival chances is still about 10% 
(survival chance full-time educated is almost 60% against almost 50% for the 
Nivra educated) and after 8 years the difference is only about 5% in favor of 
the full-time educated. This means that full-time educated auditors stay a little 
longer than the Nivra educated audit employees, measuring tenure since they 
started working as assistant accountant 3. Since tenure is considered to be a 
sort of performance measure, the full-time educated audit employees who stay 
relatively longer seem to have better career opportunities in the audit firm than 
Nivra educated auditors. However, the difference in career opportunities is not 
very likely to be large. 
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Figure 9.7: Estimated hazard rates and survivor functions (analysis time in 
years) 
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9.5 Summary and concluding remarks 

In this chapter duration models have been used to analyze tenure of differently 
educated audit employees in public auditing. In public auditing, most firms 
have a staffing policy known as 'up-or-out'. According to this staffing policy 
the longer someone stays in the firm, the better (s)he is and the better career 
opportunities (s)he has in the firm. We have used two da ta sources in this 
chapter; data from the audit firm and data from the auditors survey. Since these 
two da ta sets contain different information the econometric models used are not 
the same. With the data from the auditors survey we have been able to estimate 
a dependent competing risks model with two exits out of the situation 'being 
audit employee' namely leaving the firm or becoming partner of the firm. Since 
the distributions of the observed durations have multiple peaks a semiparametric 
approximation of the baseline hazard function has been used. With the da ta 
from the auditors survey we have estimated the effect of several personal and 
background characteristics on the time until leaving the firm and the time until 
becoming partner. With the firm data we have estimated a duration model in 
which we jointly modelled tenure and educational choice just like in chapter 8. 
Here, we have been able to estimate the effect of several performance measures 
on time until leaving the firm. 

The results obtained with the auditors survey show that only a few variables 
affect the durations significantly, but it is likely that this is due to the low num
ber of observations in the sample. For both educational types having children 
increases the amount of time needed to become partner. For full-time educated 
auditors social background influences the time needed to become partner. Au
ditors with a highly educated father become relatively quickly partner. It also 
decreases the time until leaving the firm. For Nivra educated auditors relative 
study duration affects the durations significantly; it decreases the time needed 
to become partner and it increases the time until leaving the firm. Furthermore, 
auditors who have changed audit firm stay significantly shorter at the audit firm. 

The estimated survivor functions hardly differ during the first years after 
graduating. After about six years the differences between the survivor functions 
increase. Nivra educated auditors seem to be more likely to become partner of 
the firm where they were working when they graduated than full-time educated 
auditors. However, there are no indications that Nivra educated auditors who do 
become partner, need less time to do so after graduation than full-time educated 
future partners. Full-time educated auditors leave the audit firm at a higher rate 
than Nivra educated auditors. Information on the wages earned at the new job 
has been used to get an indication whether leaving the firm was because of better 
outside options or not. Wages of a large part of the leaving auditors are 15% 
higher than the wages they earned at their former audit firm. Furthermore, wage 
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increases of the full-time educated auditors are significantly higher than those 
of the Nivra educated auditors. This indicates that although full-time educated 
auditors are more likely to leave the firm this does not necessarily mean that 
they perform worse at work. 

The estimation results obtained by using the firm data show that the corre
lation between education and tenure is not significant indicating that education 
is not endogenous (although the correlation is significant in the former chapter). 
Then, for each educational type a separate duration model has been estimated. 
According to a x2 test there is no significant difference in the effect of explana
tory variables of differently educated employees on tenure. 

Furthermore, the results reveal that for both educational types, tenure is 
affected significantly by current under job performance. It is the most important 
determinant of tenure in this data set. As expected, the more job performance 
lies under the standard performance the shorter someone stays at the audit 
firm. Surprisingly, the more one performs above the firm's standard does not 
affect tenure. The other job performance indicators based on the entire job 
performance history since 1992 also do not effect tenure. Decisions to stay or 
not are only based on current under job performance. 

Estimated hazard rates and survivor functions show that full-time educated 
audit employees stay a little longer than Nivra educated audit employees. This 
is an indication that the full-time educated audit employees have better career 
opportunities in this firm than the Nivra educated audit employees. However, 
the difference in career opportunities does not seem to be very large. 
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9.6 Appendix to chapter 9 

Table 9 A 
Descriptive statistics of the explanatory variables auditors survey 

full-time education partners leavers still employed 
mean (sd) mean (sd) mean (sd) 

female 0.029 (0.168) 0.080 (0.272) 0.056 (0.231) 
father's ed. low 0.329 (0.473) 0.283 (0.452) 0.306 (0.464) 
father's ed. high 0.300 (0.462) 0.355 (0.480) 0.278 (0.451) 
re-exam 0.014 (0.120) 0.065 (0.248) 0.111 (0.316) 
rel. duration ace. ed 1.008 (0.333) 0.960 (0.377) 1.070 (0.408) 
have kids 0.771 (0.423) 0.486 (0.502) 0.708 (0.458) 
changed firm 0.371 (0.487) 0.181 (0.387) 0.167 (0.372) 
graduated 76-80 0.214 (0.413) 0.065 (0.248) 0.028 (0.165) 
graduated 81-85 0.200 (0.403) 0.101 (0.303) 0.028 (0.165) 
graduated 86-90 0.243 (0.432) 0.283 (0.452) 0.222 (0.419) 
graduated 91-95 0.100 (0.302) 0.399 (0.491) 0.528 (0.503) 
graduated 96-98 0.014 (0.120) 0.044 (0.205 0.139 (0.348 
number of obs. 70 138 72 

Nivra education partners leavers still employed 
mean (sd) mean (sd) mean (sd) 

female 0.008 (0.092) 0.028 (0.167) 0.026 (0.160) 
father's ed. low 0.500 (0.502) 0.560 (0.498) 0.494 (0.503) 
father's ed. high 0.136 (0.344) 0.092 (0.290) 0.130 (0.338) 
re-exam 0.051 (0.221) 0.064 (0.245) 0.078 (0.270) 
rel. duration ace. ed 0.949 (0.275) 1.025 (0.264) 1.022 (0.257) 
have kids 0.898 (0.304) 0.759 (0.429) 0.792 (0.408) 
changed firm 0.500 (0.502) 0.348 (0.478) 0.377 (0.488) 
graduated 76-80 0.212 (0.410) 0.156 (0.364) 0.078 (0.270) 
graduated 81-85 0.237 (0.427) 0.213 (0.411) 0.169 (0.377) 
graduated 86-90 0.297 (0.459) 0.305 (0.462) 0.182 (0.388) 
graduated 91-95 0.076 (0.265) 0.206 (0.406) 0.429 (0.498) 
graduated 96-98 0 (0) 0.008 (0.084) 0.104 (0.307) 
number of obs. 118 141 11 
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Table 9 B 
Descriptive statistics per educational type, audit firm (situation 1994) 

variables Nivra i education full-time education 

total tenure 3.520 (1.839) 4.985 (1.860) 

female 0.190 (0.393) 0.217 (0.413) 

left firm=yes 0.439 (0.497) 0.557 (0.498) 

tenure equation (1994) 
married 0.387 (0.488) 0.398 (0.491) 

number of children 0.042 (0.200) 0.074 (0.303) 

Randstad 0.548 (0.499) 0.608 (0.490) 

over job perf. 0.432 (0.748) 0.460 (0.911) 

under job perf. 0.494 (1.025) 0.838 (1.361) 

av. job performance 0.223 (1.107) -0.066 (1.174) 

low=l 0.143 (0.351) 0.193 (0.396) 

sd. job performance 0.469 (0.483) 0.643 (0.626) 

education equation (1992) 
Randstad 1992 0.529 (0.500) 0.599 (0.491) 

age92<26 0.855 (0.353) 0.547 (0.499) 

number of obs. 1994 289 (176) 212 (168) 
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Table 9 C: ML estimation results using semi-parametric specification 
T 
Lp 

T; 
variables coefficient (sd) coefficient (sd) 
female 0.144 (0.275) -0.367 (0.630) 
father's ed.low 0.100 (0.140) -0.172 (0.173) 
father's ed.high 0.214 (0.166) 0.173 (0.222) 
re-exam 0.094 (0.248) -0.424 (0.398) 
rel. duration ace. ed 0.227 (0.185) -0.110 (0.246) 
have kids -0 .719" (0.133) 0.280 (0.257) 
changed firm -0.265* (0.146) 0.578** (0.171) 
graduated 76-80 0.084 (0.263) -0.026 (0.244) 
graduated 81-85 0.267 (0.244) 0.026 (0.243) 
graduated 86-90 0.481** (0.225) 0.095 (0.235) 
graduated 91-95 0 .957" (0.230) -0.024 (0.353) 
graduated 96-98 1.027" (0.437) 0.433 (1.058) 

parameters of the baseline hazard function 
(0.0 - 0.5] - - 0.147*10~5 (0.059*10-3) 
(0.5 - 1.0] - - 0.017* (0.009) 
(1 .0- 1.5] - - 0.015* (0.009) 
( 1 . 5 - 2.0] - - 0.016 (0.09) 
(2.0 - 2.5] - - 0.008 (0.006) 
(2.5 - 3.0] - - 0.009 (0.006) 
(3.0 - 3.5] - - 0.009 (0.007) 
(3.5 - 4.0] - - 0.024* (0.013) 
(4.0 - 4.5] - - 0.004 (0.004) 
(0.0 - 4.51 0.060** (0.017) - -
(4.5 - 5.5] 0.049** (0.018) 0.033** (0.016) 
(5.5 - 6.5] 0 .093" (0.031) 0.062** (0.030) 
(6.5 - 7.0] 0.017 (0.013) - -
(7.0 - 7.5] 0.064** (0.031) - -
(7.5 - 8.0] 0.049* (0.029) - -
(8.0 - 8.5] 0.079* (0.041) - -
(8.5 - 9.0] 0.048 (0.032) - -
(6.5 - 9.0] - - 0 .126" (0.057) 
(9.0 - max T m ] 0 . 0 6 1 " (0.025) 0.037* (0.018) 
P -0.156 (0.347) 
log likelihood -1607.91 
number of obs. 616 

(**) indicates significance at the 10% (5%) level 



Chapter 10 

Sector choice 

10.1 Introduction 
In this chapter sector choice of the auditors is considered. Are differently ed
ucated auditors equally distributed across five different sectors or not? This 
question is not only interesting for institutes offering educational programs in 
accountancy but also for other educational institutions in higher education in 
the Netherlands which offer or consider offering dual educational tracks next 
to the already existing full-time educational tracks. By looking at the sector 
choice of auditors it is possible to see what effect offering two educational tracks 
may have on the labor market prospects of the graduates from these educational 
tracks. This may be of interest in case of declining employment in particular 
sectors of the labor market. 

It is expected that the full-time educated auditors work relatively often out
side accountancy compared to the part-t ime Nivra educated auditors. As already 
mentioned in earlier chapters, the Nivra educated auditors have a relatively large 
degree of (firm) specific human capital compared to the full-time educated au
ditors. These full-time educated auditors on the other hand, have a relatively 
large degree of general human capital owing to the broader curriculum in full-
time accountancy education. This suggests that the outside options (i.e. outside 
their current firm or sector) of full-time educated auditors are relatively good 
compared to the outside options of the Nivra educated auditors. Another point 
is tha t the full-time educated auditors may be more interested in working out
side auditing than Nivra educated auditors1 . Therefore, it may be expected 

1In the auditors survey a question is included in which auditors are asked to indi
cate the three most important motives which led to their educational choice. About 
64% of the full-time educated auditors against 13% of the Nivra educated auditors in
dicated that they wanted to be prepared for a broad occupational field and not only for 

175 
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that the full-time educated auditors are more likely to work in general finan
cial/managerial jobs than the Nivra educated auditors. 

This expectation concerning differences in sector choice is supported by the 
findings of Borghans and Smits (1996). Borghans and Smits analyzed the current 
and future employment situation of school leavers from full-time and dual edu
cation at the intermediate vocational educational (IVE) level2. They find tha t 
graduates from dual education work in a smaller occupational field than grad
uates from full-time vocational education. This relatively narrow occupational 
field is closely related to the education. The full-time educated school leavers 
have a relatively broad occupational field which does not only include occupa
tions which are closely related to their education but also more commercial or 
administrative jobs. The authors note that the relatively narrow occupational 
field of graduates from dual education make these people quite vulnerable in 
case of declining employment. 

The econometric model used in this chapter is the nested logit model. It 
is assumed that people make two choices. The first choice concerns type of ac
countancy training and the second choice concerns the sector where the auditors 
were working in 1998. In our model both second level branches contain the same 
choice set of sectors and the second level choice is modelled like the multinomial 
logit model. The reason for this is tha t our primary interest is which personal 
characteristics influence sector choice which can be easily analyzed using the 
multinomial logit approach. Furthermore, for using the conditional logit model 
we would have needed sector specific data (like sector specific wage, number of 
working hours a week, number of days-off, etc.) for each respondent in each 
sector, which we have not at our disposal3. 

The remainder of this chapter is organized as follows. Section 10.2 presents 
the econometric model. Section 10.3 gives a description of the data and the 
variables used in the econometric analysis. Section 10.4 discusses the estimation 
results and section 10.5 summarizes and concludes. 

10.2 Econometric model 

In this section an econometric model is presented in which educational choice 
and sector choice are simultaneously estimated. Five sectors are distinguished: 

professions in auditing. 
2In the Netherlands, in dual education at the IVE level emphasis lies on acquiring vo

cational skills whereas at the full-time vocational education at that same level relatively 
much attention is paid to acquiring general skills. 

3However, it can be shown that the multinomial logit model and the conditional logit 
model are algebraically equivalent. See for e.g. Maddala (1983, p. 42, footnote 4) 
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Education 

PSA IA PUSNA PRSNA PA PSA IA PUSNA PRSNA 

Figure 10.1: Tree structure 

public auditing (PA), public sector auditing (PSA), internal auditing (IA), public 
sector non-auditing (PUSNA) and private sector non-auditing (PRSNA). Each 
type of accountancy training has its 'own' sector choice regime allowing the 
effects of explanatory variables on sector choice to differ across regimes. The 
model is based on the two level nested logit model (Maddala, 1983, Greene, 
1997). This model is a special case of the Generalized Extreme Value (GEV) 
models. McFadden (1981) showed that the nested logit model can be derived 
from a theory of utility maximization on the assumption that the residuals in the 
model (see eq. 10.1) have a generalized extreme value distribution4 . The nested 
logit models described in Maddala and Greene are based on the conditional logit 
model whereas the model used here is based on the multinomial logit model. 
Another difference is that at the second choice level the same choice sets occur. 
At the first level people choose which type of accountancy training they want to 
do and at the second level they choose in which sector they want to work. The 
choice process is depicted in figure 10.1. 

Uijk reflects the utility auditor i attaches to sector j and accountancy training 
k. Uijk can be decomposed into a part of measured characteristics of individual 
i Y ijk and a residual e%jk- It is assumed that the residuals are independently and 

4Assuming that the joint distribution of these residuals is multivariate normal would 
have generated a multinomial probit model. However, this model is only estimable for 
a limited number of choices (3). More choices are not possible because of' having to 
evaluate higher order multivariate normal integrals. 
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identically distributed with the Extreme Value distribution. 

Vijk = Viik + eijk (10.1) 

Assume that 

Vijk = Xißkj+Yiak (10.2) 

where X^ is the vector of personal characteristics of auditor i affecting sector 
choice, Yj is the vector of personal characteristics of auditor i affecting ed
ucational choice and ak and ßkj are unknown parameters which have to be 
estimated. 

Under the assumption that the residuals Sijk are independently and iden
tically distributed with the Extreme Value distribution, the probability that 
auditor i chooses sector j and education k equals0: 

(10.3) Pjk 
evjk 

Pjk 
£?= 1 Z^m=l e

v^ 

This can also be written as 

Pjk = PJlkPk (10.4) 

with 

eXßkj 
Pi\k = —* (10.5) 

ELieX0k' 

which is just a probability defined as in the multinomial logit model. For iden

tification of the ßkj's it is necessary to normalize one of the ßkj 's to 0, say 

& i = 0 . 

eXßj 
Pm = K • j=2. .5 

^Subscript i is dropped in future equations in order to increase the readability. 
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Normalization of one of the a^'s is also needed to ensure identification (a\ = 0). 
The general formula for P/- is 

p- - k=l,2 (10.7) 
£ L i ^ ( l + E , = 2 e 

and after the normalization Pi and P2 become 

P = - ^ -, '- r- (10.8) 

P2 

(l + EJU<^' 

1 + Ef=2 eX/3l( + ey"2 ( l + £f=2 *X021) 

By defining inclusive values 1̂  

4 = l n ( l +^Texß" J , k=l,2 (10.9) 

the probabilities in equations 10.6 and 10.8 can be written down more compactly 

Pl[k -^ (10.10) 
1 

e 
eXßkj 

Pi\* = - 7 - , J=2,..,5, k=l,2 

e r i / l 

P l - e^A+eya2 + r2/2 ( 1 0 - n ) 

„Va2 + T2/2 

p 2 en h _|_ eV_a2+r2/2 

Note that two new parameters T^'S are introduced in equations 10.11. By re
laxing the assumption that T^ = 1 the nested logit model arises. 

The log likelihood contribution of auditor i equals: 

2 5 

logL, = ^2 ^ / i m / 2 , l o g ( P , | m P m ) (10-12) 
7 7 1 = 1 1 = 1 
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with the dummy I i m equal to 1 if auditor i has accountancy training m and the 
dummy I21 equal to 1 if auditor i works in sector 1. There are two ways the 
econometric model can be estimated. A two-step estimation procedure can be 
used (see e.g. Maddala, 1983, p. 70) or a full information ML estimation. The 
advantage of the first procedure is that it is easy to estimate. However, although 
the estimates of the coefficients are consistent the estimate of the variance co-
variance matrix at the second step is not consistent and should be corrected 
(see McFadden, 1984). In this chapter the two-step procedure is only used to 
get consistent estimators of the ßkj 's and a in order to get good starting val
ues for the FIML estimation (which does provides a consistent estimate of the 
covariance matrix). 

10.3 Data and variables 

10.3.1 Data 

The data set used for the analysis is the auditors survey. Of the 1599 respondents 
580 have a full-time accountancy training and 717 have the Nivra accountancy 
training. 226 respondents have a highly mixed accountancy training. They are 
deleted from the sample just as the 70 respondents whose sector is unknown. 
This resulted in a sample of 567 full-time educated auditors and 706 Nivra 
educated auditors. In the econometric analysis some auditors have been deleted 
from the sample because of missing or incorrect values on explanatory variables 
resulting in a sample of 521 full-time educated auditors and 705 Nivra educated 
auditors. 

Table 10.1 shows the distribution of the differently educated auditors over 
these sectors. The two sectors in which most auditors work are public auditing 
(±40%) and non-auditing jobs in the private sector (±32%). The distributions 
of the auditors over the different sectors are, according to the Pearson x 2 test, 
significantly different at the 1% level. On the whole, the differences in the distri
butions are as expected. For both types of education, about 10% of its graduates 
have a non-auditing job in the public sector. However, the Nivra educated audi
tors work relatively often in public auditing, auditing in the public sector and in 
internal auditing whereas the full-time educated auditors work relatively often 
in non-auditing jobs in the private sector. This supports the idea that the com
position of the human capital of the differently educated auditors really affects 
sector choice. Auditors who have relatively much specific human capital work 
in auditing whereas the auditors with relatively much general human capital 
relatively often find their way in more general financial/managerial jobs. 
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Table 10.1 
Distribution over the sectors by accountancy training 

full-time ed. Nivra ed. total3 

sector n (%) n (%) n (%) 
PA 198 34.9 303 42.9 501 39.4 
PSA 52 9.2 90 12.8 142 11.2 
IA 35 6.2 56 7.9 91 7.2 
PUSNA 54 9.5 74 10.5 128 10.1 
PRSNA 228 40.2 183 25.9 411 32.3 
total 567 100.0 706 100.0 1273 100.2 
a sum of the percentages is higher than 100% 
due to rounding errors 

10.3.2 Variables 

The dependent variables have already been discussed. One is the sector in which 
the auditors are working. The other dependent variable is an education dummy 
indicating whether someone has the Nivra education (dummy=l ) or the full-time 
accountancy training (dummy=0) . 

The following variables are used as explanatory variables of sector choice: a 
dummy variable indicating whether someone is female or not, a dummy variable 
indicating whether someone is married/lives together or not. a dummy variable 
indicating whether someone has children or not, two dummy variables indicat
ing the educational level of the auditor's father, a dummy variable indicating 
whether someone has stocks or not (this is used as a proxy for risk aversion)6 

and a variable measuring years of work experience (starting from the first job in 
auditing). 

In the education equation the explanatory variables are the same as in ear-

6One may argue that having stocks is related to someone's wealth. Finding a corre
lation between working in a particular sector and holding stocks may be just spurious 
and actually be caused by the fact that auditors working in particular sectors (e.g. the 
private sector) are more wealthy than auditors working in other sectors (e.g. the public 
sector). We did not believe that this is the case with auditors, because they all are quite 
wealthy (see chapter 6). However, we have checked our belief by looking at the effect of 
another risk aversion measure in our data set on sector choice, namely a dummy indi
cating whether someone takes a cancellation insurance when he goes on holiday. Taking 
this insurance is not costly and is clearly not related to wealth but is clearly related to 
risk attitude. The estimated effect of having this cancellation insurance affects sector 
choice in the same way as not holding stocks. So we do not believe that our finding 
with respect to risk attitude on sector choice is actually caused by wealth differences 
across auditors working in different sectors. 
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lier chapters where the auditors survey has been used. There is only one differ
ence; the dummies which indicate the respondent's father educational level are 
replaced by two dummies which indicate the respondent's mother educational 
level7. The other explanatory variables are a dummy for being female, a dummy 
for not having lived near (>10 km.) a university with an economics department 
during the final year at secondary education, a dummy variable indicating that 
someone started studying accountancy two years or more after completion of 
secondary education and a dummy variable indicating whether someone had to 
do a re-exam at secondary education. Summary statistics for the explanatory 
variables can be found in table 10 A in the appendix. 

10.4 Estimation results 
In table 10.2 the estimation results of the FIML estimation are presented. For 
the sector public auditing (PA) the vector ßi^ has been normalized to 0. Since 
it is not immediately clear whether an explanatory variable has either a positive 
or a negative effect on the probability to work in a particular sector, just as 
in the multinomial logit case, the marginal effects of the explanatory variables 
on the probabilities are also shown in table 10.3. They can be obtained by 
differentiating equation 10.10 with respect to Xj. They are separately estimated 
for each type of accountancy training: 

6j^k ~~dx~- p*k 

n=l 
(10.13) 

The results in tables 10.2 and 10.3 will be discussed simultaneously. The esti
mation results of the two-step estimation procedure, which are quite similar to 
the results presented in table 10.2, can be found in table 10 B in the appendix. 
Note that the standard errors presented there are not consistent. 

Women work relatively often in the public sector, both in auditing and in 
non-auditing jobs. This effect is significant for the Nivra educated women and 
is almost significant for the full-time educated women. This finding may be 
explained by the differences in average number of hours worked a week between 
different sectors. In the private sector auditors work on average 52 hours a week 
(which increases with job level) whereas in the public sector auditors work on 
average 41 hours a week (in internal auditing auditors work on average 45 hours a 

7The reason for this is that when doing the first estimations with the two stage 
nested logit model the value of the dissimilarity parameters Ty. became larger when we 
included the dummy variables indicating the educational level of the father in the sector 
choice equations and in the education equation. 
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week). Furthermore, in the public sector people have more off-days and there are 
better possibilities to combine working and child care than in the private sector. 
This makes the public sector an attractive employer for people who have children 
and especially for women. Compared to the other sectors relatively few auditors 
with children work in public auditing. These effects are highly significant for 
full-time educated auditors. Significant effects have also been found for Nivra 
educated auditors: auditors working in internal auditing and in non auditing 
jobs in the private sector have significantly more often children than auditors 
working in public auditing. Married auditors with a full-time education work 
significantly often as auditor in the public sector or in a non-auditing job in 
the private sector. This is as expected: married auditors want to spend more 
time with their social/family life which is quite hard to combine with working 
in public auditing. However, marital status hardly affects sector choice of Nivra 
educated auditors: married auditors only work significantly less often in internal 
auditing. 

Social background strongly affects educational choice but, generally, it has 
no effect on sector choice with the exceptions of full-time educated auditors with 
a highly educated father. 

Most young auditors/students in auditing start working as assistants in the 
public sector (±14%) or in public auditing (±76 %). Only later on in working 
life auditors change employers. This changing of employers may also imply that 
these auditors change type of job and sector. The estimation results show that 
for the Nivra educated auditors the effect of experience is as expected. Ex
perience increases the probability of working in internal auditing, working as 
non-auditor in the public or in the private sector significantly. However, the 
effect of work experience on sector choice of the full-time educated auditors is 
somewhat surprising and unexpected: it increases the probability of working in 
the public auditing significantly relatively to working in the other sectors. The 
fact that relatively much full-time educated auditors work outside public audit
ing is captured by the constant terms, which are positive and often significant. 

Risk aversion of auditors, measured by whether they have invested in stocks 
or not, also affects sector choice. For both educational types, auditors without 
stocks work significantly less often as non auditor in the private sector than in 
public auditing. Furthermore, Nivra educated auditors who have no stocks work 
significantly more often as auditor in the public sector than as auditor in public 
auditing. These effects of risk aversion on sector choice are in accordance with 
intuition. The 'risky' private sector (outside auditing) attracts relatively risk 
loving people whereas the 'save' public sector attracts the relatively risk averse 
auditors. 
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Table 10.2 ML estimator nested logit. 
(standard errors between parentheses) 

sector choice full-time education i (ref. PA) 
PSA IA PUSNA PRSNA 

const 2.198*** 0.467 1.497** 3.136*** 
(0.583) (0.907) (0.708) (0.408) 

female 0.776 0.153 0.824 -0.774 
(0.539) (0.715) (0.541) (0.497) 

children 0.823* 1.384*** 1.717*** 1.186*** 
(0.453) (0.496) (0.424) (0.239) 

married -1.641*** -0.270 -0.554 -0.730** 
(0.418) (0.760) (0.572) (0.327) 

father's ed. 0.393 0.490 -0.450 -0.453** 
low (0.342) (0.458) (0.391) (0.221) 
father's ed. -0.752 0.603 0.077 0.269 
high (0.496) (0.476) (0.375) (0.220) 
expr (years/10) -1.303*** -1.487*** -1.495*** -1.254*** 

(0.262) (0.327) (0.285) (0.146) 
no stocks 0.072 0.108 -0.074 -0.679*** 

(0.338) (0.391) (0.344) (0.213) 
Nivra education (ref. PA) 
PSA IA PUSNA PRSNA 

const -1.200** -2.430*** -2.442*** -1.183** 
(0.551) (0.694) (0.632) (0.495) 

female 2.145*** 2.149*** 1.724** -0.370 
(0.543) (0.708) (0.690) (0.837) 

children 0.347 1.146*** 0.280 0.524*** 
(0.280) (0.323) (0.281) (0.200) 

married -0.645 -1.158** -0.584 0.217 
(0.415) (0.447) (0.452) (0.417) 

father's ed. -0.328 -0.217 -0.028 -0.050 
low (0.258) (0.326) (0.272) (0.199) 
father's ed. -0.285 0.188 -0.983* 0.012 
high (0.343) (0.408) (0.506) (0.258) 
expr years/10) 0.134 0.536*** 0.622*** 0.184 

(0.158) (0.203) (0.171) (0.117) 
no stocks 0.657*** -0.011 0.118 -0.334* 

(0.238) (0.315) (0.270) (0.199) 
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Table 10.2 
continued 

educational choice (Nivra=l) 
a (ad) 

constant -0.065 (0.175) 
female -0.871 (0.536) 
uni >10 km 0.485*** (0.149) 
mother's ed. low 0.418*** (0.144) 
mother's ed. high -0.717*** (0.267) 
re-exam 0.082 (0.270) 
later 0.218 (0.152) 
T} 0.9998*** (0.002) 
T2 0.9993*** (0.006) 
n 1226 
log likelihooc [ -2314.22 

*, respectively *** indicate significance at the 
10. 5, respectively 1 % level 

In former chapters educational choice has also been explained and discussed 
using the same data set. Therefore, the estimation results on educational choice 
will only be summarized. Auditors who did not live near a university offering an 
education in economics are significantly more likely to have a Nivra education. 
The higher the auditors ' social class the more likely he has attended the full-time 
(university) education in accountancy. Women are more likely to have attended 
a full-time training than the Nivra accountancy training. However, this effect 
is only almost significant. Having done a re-exam at secondary education and 
started studying accountancy two years or more after graduating at secondary 
education have no effect on educational choice. 

The coefficients T\ and r2 , corresponding with the effect of the inclusive 
value on educational choice, have been restricted to lie between -1 and 1. The 
estimations converged to values close to 1. As can be seen from equation 10.3 a 
coefficient Tk of 1 corresponds with a multinomial logit model with, in this case, 
10 combinations of sector and training choices (5 sectors*2 educational types). 
However, if these estimates would not have been restricted they would certainly 
have become larger than 1. According to Börsch-Supan (1993), this happens 
quite often in nested logit models. This may be due to misspecification of the 
model, for example by an unsuitable choice of the joint distribution function of 
the E 'S 8 . 

8 At first we thought that the convergence of the estimates of r* to 1 was caused by the 
small number of women or the small number of auditors working in internal auditing. 
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However, the estimation results seem to be quite robust. The estimation 
results for the second branches of the nested logit model are quite similar to the 
estimation results of the two education specific multinomial logit models (MNL) 
on sector choice, shown in table 10 B in the appendix. The estimated effects of 
the other explanatory variables on sector choice are quite similar with respect 
to the sign, the relative magnitude of the estimated effects and the significance 
of the estimated effects, especially for the variables which are significant at the 
5% and 1% level of significance. 

The major difference between them is the estimated effect of experience on 
sector choice. Another difference is that the estimated effect of gender in case of 
full-time education is highly significant in the MNL estimations but not in the 
nested logit estimation. Given the magnitude of this effect in both estimations 
and the fact that the gender effect is close to significance in the nested logit 
model we think that gender also affects sector choice for the full-time educated 
auditors significantly with female auditors working significantly often in the 
public sector. 

X2 tests have been performed in order to test whether the estimated effects 
of the explanatory variables on sector choice are the same for the two types of 
accountancy education or not. Equality of all parameters included in ß resulted 
in a X32- 0.95 =1693.10 which is highly significant, indicating that the overall ß's 
differ per educational type. However, this may only be caused by differences in 
the constant terms. Therefore, x 2 tests have also been performed to test ß\j — 
ßij separately for each sector, excluding the constant term in the /3fcj's. This 
resulted in the following test statistics: the test with as Ho ß\i = ßii corresponds 
with a xi; 0.95 = 348.36, Ho ß\z = fe corresponds with a \T 0.95 = 1892.01, Ho 
ßu = /?24 corresponds with a Xr 0.95 = 78.71 and Ho /3is = #25 corresponds with 
a XT, 0.95 = 470.99. These test statistics are all significant indicating that the 
effects of the explanatory variables on sector choice differ per educational type. 

However, deleting these people from the sample did not help and hardly altered the 
estimation results. 
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Table 10.3 
Marginal effects explanatory variables on sector choice 

full-time education 
PA PSA IA PUSNA PRSNA 

const -0.517 0.034 -0.094 -0.031 0.608 

female 0.055 0.084 0.024 0.102 -0.265 

children -0.252 -0.052 0.035 0.084 0.139 

married 0.157 -0.094 0.020 -0.0004 -0.082 

father's ed. high -0.031 -0.074 0.035 -0.031 0.074 

father's ed. low 0.053 0.050 0.047 -0.027 -0.123 

expr/10 0.269 -0.032 -0.037 -0.055 -0.144 

no stocks 0.087 0.033 0.029 0.023 -0.172 

Nivra education 
PA PSA IA PUSNA PRSNA 

const 0.389 -0.037 -0.112 -0.165 -0.075 

female -0.219 0.201 0.121 0.130 -0.233 

children -0.128 0.006 0.062 -0.002 0.061 

married 0.073 -0.058 -0.073 -0.044 0.103 

father's ed. high 0.053 -0.020 0.023 -0.092 0.036 

father's ed. low 0.031 -0.031 -0.011 0.005 0.006 

expr/10 -0.074 -0.005 0.027 0.048 0.003 
no stocks -0.002 0.080 -0.001 0.012 -0.090 

10.5 Summary and concluding remarks 

In this chapter the sector choice of full-time and Nivra educated auditors has 
been analyzed. It was expected, because of differences in the decomposition 
of human capital of the differently educated auditors, that full-time educated 
auditors work relatively often outside auditing compared to the Nivra educated 
auditors. The full-time educated auditors are expected to have relatively good 
outside options compared to the Nivra educated auditors, because of the rela
tively large component of general human capital they possess. 

Empirical analysis supports these expectations. It shows that the distribu
tion of auditors over the different sectors differs significantly. Moreover, full-time 
educated auditors work relatively often in non auditing jobs in the private sector, 
whereas the Nivra educated auditors work relatively often in public auditing. 

Further econometric research, in which sector choice and educational choice 
are jointly modelled, has been done in order to reveal other factors affecting 
sector choice. The estimation results of the nested logit model and the education 
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specific multinomial logits estimated in the two step nested logit model give 
similar results. This indicates that our results are quite robust. This is quite 
encouraging because the dissimilarity parameters in the nested logit model are 
close to 1, indicating misspecification of the model. 

The estimation results show, among others, the following effects. Pull-time 
educated auditors with children work significantly often outside public auditing. 
Nivra educated auditors with children work significantly more often in internal 
auditing or in the private sector in a non auditing job. Nivra educated female 
auditors work significantly more often in the public sector or in internal audit
ing. Full-time educated female auditors also work relatively more often in the 
public sector. Risk aversion, measured by having stocks or not, also plays a role 
in sector choice. Auditors with stocks work significantly more often in a non 
auditing job in the private sector. On top of that, Nivra educated auditors who 
do not have stocks work significantly more often as auditor in the public sector. 

The findings in this chapter are not only interesting for auditors and people 
involved in the education of auditors. It is also of interest for institutions in 
higher education which want to offer dual variants next to the already existing 
full-time educational tracks. The message for these institutions is that they 
should be aware that introducing these dual variants may make the graduates 
of these variants relatively 'immobile' compared to graduates from the original 
full-time variants. They should take precautions in order to prevent students in 
dual tracks to have 'too little' general human capital. This may not seem very 
important at this moment with a shortage of supply of young graduates but it 
may be in the future when employment is declining again. 
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10.6 Appendix to chapter 10 

Table 10 A Summary statistics 
(standard errors between parentheses) 

full-time : education 
PA PSA IA PUSNA PRSNA 

female 0.050 0.163 0.091 0.167 0.043 
(0.219) (0.373) (0.292) (0.377) (0.203) 

children 0.206 0.184 0.273 0.292 0.251 
(0.405) (0.391) (0.452) (0.459) (0.435) 

married 0.950 0.776 0.939 0.917 0.896 
(0.219) (0.422) (0.242) (0.279) (0.306) 

father's ed. 0.350 0.469 0.394 0.250 0.242 
low (0.478) (0.504) (0.496) (0.438) (0.429) 
father's ed. 0.283 0.122 0.333 0.313 0.355 
high (0.452) (0.331) (0.479) (0.468) (0.480) 
expr (years/10) 1.621 1.525 1.538 1.523 1.590 

(0.777) (0.869) (0.808) (0.816) (0.716) 
no stocks 0.311 0.306 0.333 0.292 0.190 

(0.464) (0.466) (0.479) (0.459) (0.393) 
mother's ed. 0.456 0.571 0.424 0.458 0.427 
low (0.499) (0.500) (0.502) (0.504) (0.496) 
mother's ed. 0.133 0.041 0.152 0.125 0.152 
high (0.341) (0.200) (0.364) (0.334) (0.360) 
uni.>10 km 0.694 0.735 0.667 0.792 0.744 

(0.462) (0.446) (0.479) (0.410) (0.437) 
re-exam 0.067 0.041 0.121 0.104 0.052 

(0.250) (0.200) (0.331) (0.309) (0.223) 
later 0.161 0.265 0.333 0.333 0.209 

(0.369) (0.446) (0.479) (0.476) (0.407) 
n 180 49 33 48 211 



190 0 CHAPTER 10. SECTORC 

Table 10 A continued 
(standard errors between parentheses) 

Nivra education 
PA PSA IA PUSNA PRSNA 

female 0.020 0.122 0.071 0.054 0.011 
(0.140) (0.329) (0.260) (0.228) (0.104) 

children 0.281 0.311 0.554 0.392 0.404 
(0.450) (0.466) (0.502) (0.492) (0.492) 

married 0.940 0.900 0.857 0.905 0.956 
(0.237) (0.302) (0.353) (0.295) (0.205) 

father's ed. 0.507 0.411 0.446 0.554 0.492 
low (0.501) (0.495) (0.502) (0.500) (0.501) 
father's ed. 0.146 0.156 0.196 0.068 0.169 
high (0.353) (0.364) (0.401) (0.253) (0.376) 
expr (years/10) 2.540 2.247 2.646 2.632 2.417 

(0.750) (0.721) (0.726) (0.674) (0.678) 
no stocks 0.318 0.456 0.304 0.338 0.251 

(0.466) (0.501) (0.464) (0.476) (0.435) 
mother's ed. 0.636 0.667 0.714 0.703 0.617 
low (0.482) (0.474) (0.456) (0.460) (0.488) 
mother's ed. 0.040 0.067 0.000 0.054 0.027 
high (0.196) (0.251) 0.000 (0.228) (0.163) 
uni.>10 km 0.781 0.811 0.893 0.797 0.770 

(0.414) (0.394) (0.312) (0.405) (0.422) 
re-exam 0.056 0.056 0.036 0.068 0.044 

(0.231) (0.230) (0.187) (0.253) (0.205) 
later 0.235 0.356 0.304 0.243 0.208 

0.425 (0.481) (0.464) (0.432) (0.407) 
n 302 90 56 74 183 
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Table 10 B two step estimator nested logit 
(standard errors between parentheses) 

sector choice full-time education 
PSA IA PUSNA PRSNA 

const 0.131 -1.526 -0.555 1.248*** 
(0.601) (0.920) (0.735) (0.466) 

female 1.331** 0.653 1.341** -0.226 
(0.544) (0.715) (0.539) (0.495) 

children 0.014 0.685 0.968** 0.495* 
(0.479) (0.516) (0.452) (0.286) 

married -1.747*** -0.266 -0.549 -0.760* 
(0.497) (0.813) (0.634) (0.415) 

father's ed. 0.365 0.425 -0.500 -0.465* 
low (0.368) (0.473) (0.411) (0.254) 
father's ed. -0.827 0.512 0.011 0.150 
high (0.511) (0.489) (0.392) (0.249) 
expr (years/10) -0.019 -0.306 -0.299 -0.150 

(0.250) (0.311) (0.275) (0.156) 
no stocks 0.037 0.121 -0.039 -0.646*** 

(0.360) (0.406) (0.362) (0.241) 
NIvRA education 
PSA IA PUSNA PRSNA 

const 0.492 -1.219 -1.380* 0.205 
(0.653) (0.783) (0.708) (0.568) 

female 1.739*** 1.696** 1.382** -0.738 
(0.552) (0.711) (0.691) (0.833) 

children 0.682** 1.411*** 0.502* 0.779*** 
(0.297) (0.339) (0.293) (0.218) 

married -0.696 -1.120** -0.507 0.200 
(0.451) (0.476) (0.475) (0.442) 

father's ed. -0.279 -0.240 -0.016 -0.042 
low (0.273) (0.335) (0.280) (0.213) 
father's ed. -0.196 0.295 -0.852 0.167 
high (0.375) (0.430) (0.522) (0.289) 
expr years/10) -0.612*** -0.018 0.108 -0.427*** 

(0.200) (0.235) (0.198) (0.146) 
no stock 0.662*** -0.015 0.128 -0.351 

(0.255) (0.325) (0.279) (0.214) 
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Table 10 B 
continued 

educational choice 
a (sd) 

constant -0.065 (0.175) 
female -0.867 (0.538) 
uni >10 km 0.484*** (0.149) 
mother's ed. low 0.419*** (0.144) 
mother's ed. high -0.707*** (0.267) 
re-exam 0.085 (0.270) 
later 0.218 (0.151) 
T -3.609*** (0.303) 

n 1226 
log likelihood ;. -2314.21 

,**, respectively *** indicate 
significance at the 10, 5, respectively 1 % level 



Chapter 11 

Summary 

11.1 Introduction 

In this thesis, the performance at the labor market of full-time educated au
ditors and Nivra educated auditors have been compared. The primary goal of 
this thesis is to get some insight into the labor market prospects of (future) 
graduates of the newly set up dual tracks in higher education. Dual tracks are 
set up next to the already existing full-time educational tracks. Since most 
dual educational tracks in higher education have no or hardly any graduates yet 
it is not possible to compare the labor market prospects of dual and full-time 
graduates. Therefore, we have looked for a profession with the two educational 
tracks already existing for quite some time and with both educational tracks 
having a large number of graduates. We have found two professions which meet 
these conditions, namely nurses and auditors. Unfortunately, we had to restrict 
ourselves to the group of auditors. In this chapter the main results of this thesis 
are summarized and some policy recommendations are given. 

11.2 Summary 

Based on the study of literature in chapter 2 some research questions have been 
formulated: 

1. Which of the two educational types turns out the most productive employ
ees? 

2. Do people choose the training system which makes them most productive; 
i.e. does educational self-selection occur ? 

193 
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3. Do auditors of the full-time accountancy education have different career 
paths than auditors of the Nivra education? 

and more specifically 

4 Do auditors of full-time education work in a wider range of jobs than au
ditors of the Nivra education? 

These research questions are used as point of departure for the empirical 
work in chapters 6 to 10. We have found that the Nivra education turns out 
slightly more productive auditors than the full-time education in auditing. The 
answer to question 2 is negative. We have not found evidence of self-selection. 
The answer to question 3 is largely affirmative and the answer to question 4 is 
affirmative. 

Chapter 6 compares wages of the Nivra and the full-time educated auditors. 
This has been done separately for employees and employers (partners, CEO's, 
etc.). The research results are related to the first two research questions but 
one should keep in mind that wages are no measures of true productivity. Based 
on the differences in the composition of the human capital between Nivra and 
full-time educated auditors we expected that full-time educated auditors would 
earn more than the Nivra educated auditors, but we did not expect to find any 
earnings differentials between differently educated self-employed auditors. Our 
expectations concerning earnings differentials have been confirmed by the esti
mation results. Among employees, full-time educated auditors earn more than 
Nivra educated auditors. Auditors who do not wish to become partner can 
better choose the full-time training to maximize their earnings. Furthermore, 
no earnings differentials have been found among differently educated employ
ers. The estimation results on the employees' wages show that the correlations 
between the error terms in the wage equations and the education equation are 
quite low and not significant. This indicates that in this setting no evidence has 
been found of educational self-selection. 

The income equations of employees and partners have been used to calculate 
approximations of the NPV of lifetime income for the two types of education. 
This has been done in order to see whether full-time educated auditors recoup 
their higher educational investment. On the whole, differences in NPV are 
relatively small. Nivra educated partners have the highest NPV of lifetime 
income. This is because they have a relatively high probability of becoming 
partner and because partners earn much more than employees. However, more 
than 80% of the auditors does not become partner and these auditors are better 
off in terms of NPV of lifetime income when they have full-time education. 
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Chapter 7 uses job performance evaluations of an audit firm to compare 
job performance of full-time and Nivra educated auditing employees. This has 
been done for the period 1993-1998. Beginning with answering the first research 
question the distributions of job performance are quite similar across the two 
types of accountancy training. The difference in average job performance is in 
favor of the Nivra education but it is quite small compared to the spread in job 
performance. Several econometric methods (OLS, ML with jointly modelling 
job performance, educational choice and attrition) have been used to compare 
the two groups of employees on their performance more thoroughly. Again some 
mild evidence has been found favoring the Nivra educated audit employees. The 
results indicate that the Nivra educated auditors are slightly more productive 
than full-time educated auditors. The covariance parameters between the error 
terms in job performance equations and the educational equation are not always 
significantly different from zero. This makes it hard to make inferences on 
educational self-selection (the second research question). It seems to be the 
case that the full-time educated auditors perform better under the full-time 
regime than the average auditor would have done and that the Nivra educated 
auditor performs worse in his own regime than the average auditor would have 
done. This points to an absolute advantage of the full-time educated auditors in 
both educational regimes. But keep in mind that the covariances are not always 
significant. 

Note that in chapter 6 no clear evidence of educational self-selection has been 
found as well. This indicates that the answer to the second research question is 
'no'. There is no convincing evidence of educational self-selection with people 
choosing the education which makes them most productive. 

The topics covered in chapter 8 and 9 are related to the third research ques
tion. Chapter 8's topic is whether differently educated auditors are equally 
mobile at the labor market. In chapter 9 this is done more thoroughly for one 
particular sector, namely public auditing. In chapter 10 we look for an answer 
to the fourth research question by investigating the sector choice of auditors. 

Chapter 8 analyzes and compares tenure of the two types of auditors using 
survival analysis. We expected that the full-time educated auditors are more 
mobile at the labor market than the Nivra educated auditors because their 
knowledge is easier to transfer to other firms/sectors than the knowledge of 
Nivra educated auditors. The estimation results show that career paths between 
the two groups of auditors differ with respect to job mobility. Tenure of full-
time educated auditors turns out to be shorter than tenure of Nivra educated 
auditors. 
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Chapter 9 investigates whether type of accountancy training affects the ca
reer opportunities of auditors in audit firms. These firms' staffing policies are 
characterized by a so called 'up-or-out' culture. The longer people stay (sur
vive) in these firms the better they have performed in the organization. Nivra 
educated auditors are more likely to become partner of a firm than the full-time 
educated auditors. Full-time educated auditors leave the audit firm at a higher 
rate than the Nivra educated auditors. However, this does not necessarily mean 
that Nivra educated auditors perform better in public auditing than full-time 
educated auditors. It may also indicate that the outside options of full-time 
educated auditors are better than for Nivra educated auditors. Information on 
the wages earned in the new job confirms this. 

The data set from the audit firm contains information on job performance 
of audit employees. Different job performance measures have been constructed 
based on past and current job performance. The results show that only current 
job performance, especially performing below the firm's standards, affects tenure 
significantly. Past job performance does not affect tenure. Comparing the sur
vival functions of the two educational types shows that the full-time educated 
auditors stay a little longer than the Nivra educated auditors, but the differences 
are very small. The career prospects in this firm seem to be slightly better for 
full-time educated auditors. Combining the results obtained from the two data 
sets there does not seem to be much difference in career prospects within public 
auditing between the two groups of auditors. 

Chapter 10 compares the distribution of the differently educated auditors 
over five sectors: public auditing, public sector auditing, internal auditing, non 
auditing jobs private sector and non auditing jobs public sector." Empirical 
analysis shows that the distributions of the two groups of auditors over the five 
sectors differ significantly. The full-time educated auditors work relatively often 
in non auditing jobs in the private sector whereas the Nivra educated auditors 
work relatively often in public auditing. 

Throughout all empirical chapters much attention has been paid to the fac
tors affecting the choice between the Nivra training and the full-time training in 
accountancy. One of the most important factors is social background measured 
by the educational level of the auditor's father. Auditors with a highly educated 
father are much more likely to have attended the full-time education than au
ditors with a lower educated father. However, for the younger cohorts in the 
sample educational choice is much less affected by social background than for 
the older cohorts. Financial constraints play an important role here. Nowadays, 
people whose parents have an income below a certain level receive relatively high 
scholarships compared to people whose parents have an income above that level. 
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This has been done to stimulate people from lower social classes to study in 
higher education. However, several decades ago, this was not the case yet. The 
Nivra offered people from a lower social background the opportunity to continue 
studying after finishing HBS/gymnasium. The attractiveness of the Nivra edu
cation among these people decreased in favor of full-time higher education when 
the costs of studying full-time in higher education decreased. 

11.3 Concluding remarks and policy recom
mendations 

Dual educational tracks have been promoted in higher education because it is 
believed, based on experiences in intermediate vocational education, that the 
combination of learning and studying facilitates the transition from school to 
work. However, it is shown in this thesis that the long term prospects between 
graduates from full-time and dual education of a particular study may differ. 

Empirical analysis has shown that wages of Nivra educated auditors who are 
on the payroll are relatively low compared to the wages of full-time educated 
auditors. Furthermore, job mobility among Nivra educated auditors is relatively 
low and Nivra educated auditors work relatively often in auditing jobs whereas 
the full-time educated auditors work relatively often in non auditing jobs. These 
differences are likely to be due to differences in the composition of the human 
capital of these differently educated auditors. Some of the differences in labor 
market prospects have also been found for graduates of dual and full-time edu
cation in intermediate vocational education. This indicates that our findings do 
not only hold for the education in auditing but may be generalizable to other 
studies in higher education as well. 

For auditors it is not that serious that Nivra educated auditors are relatively 
immobile and work relatively often in the occupational field directly related to 
their education, since employment among auditors is high and rather stable. But 
other educational fields prepare people for occupations in which employment 
may be more vulnerable to conjunctural variation. It may be very hard for 
graduates from dual educational tracks to find work when an economic downturn 
hits their occupational field. The graduates from the full-time education may be 
better off then because it is easier for them to find work outside the occupational 
field corresponding with their education. 

Based on the experiences in intermediate vocational education with dual 
education we believe that in the short run dual education makes the transition 
from school to work easier for its graduates than full-time education does. That 
is why we do not see any objections to introducing dual educational tracks in 
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higher education. However, in our point of view it is advisable to organize dual 
education in such a way that dual students have a comparable amount of general 
human capital as the graduates from full-time education and that they do not 
acquire large amounts of specific human capital from one type of employer. This 
can be accomplished, for example, in the following ways: 

The curriculum of dual students should be comparable (same number of 
credit points, a limited trade off between working hours against study 
hours, same requirements educational program) with the curriculum of 
full-time students. 

Dual students should not have only one employer during the training pe
riod but they should have several employers or work at different depart
ments at a large organization in order to avoid early specialization. 



Bibliography 

[1] Abbring J. H. and G. J. van den Berg (1999), The Non-Parametric Identi
fication of Treatment Effects in Duration Models, draft, Vrije Universiteit, 
Amsterdam. 

[2] Almering, J. H. J. et al. (1993), Analyse, 5th edition, Delftse Uitgevers
maatschappij B.V., Delft. 

[3] Altonji, J. G. and T. A. Dunn (1996), Using siblings to estimate the effect 
of school quality on wages, The Review of Economics and Statistics, vol. 
78, 665-671. 

[4] Ashenfelter, O. and C. Rouse (1998), Income, schooling, and ability: ev
idence from a new sample of identical twins, Quarterly Journal of Eco
nomics, vol. 113, 253-284. 

[5] Ashenfelter, 0 . and D.J. Zimmermann (1997), Estimates of the returns to 
schooling from a sibling data: father, sons and brothers, The Review of 
Economics and Statistics, vol. 79, 1-9. 

[6] Barron, J. M., D. A. Black and M. A. Loewenstein (1989), Job matching 
and On-the-job Training, Journal of Labor Economics, vol. 7, 1-19. 

[7] Bartel, A. P. (1995), Training, Wage Growth, and Job Performance: Ev
idence from a Company Database, Journal of Labor Economics, vol. 13, 
401-425. 

[8] Bishop, J. H. (1994), The Impact of Previous Training on Productivity 
and Wages in: Training and the Private Sector. International Compar
isons, edited by L. M. Lynch, (1994), 161-200, University of Chicago Press, 
Chicago. 

[9] Boekaerts, M. and P.R. Simons (1995), Leren en instructie. Psychologie van 
de leerling en het leerproces, Van Gorcum, Assen. 

199 



200 BIBLIOGRAPHY 

[10] Bolhuis, S. M. and P. R. J. Simons (1999), Leren en werken, Kluwer, De
venter. 

[11] Booth, A. L. and D. J. Snower, eds. (1996), Acquiring skills, Cambridge 
University Press, Cambridge. 

[12] Borghans, L. and W. Smits (1996), Ontwikkelingen in het leerlingwezen tot 
2000, ROA-R-1996/6, Maastricht. 

[13] Börsch-Supan, A. (1993), On the compatibility of nested logit models with 
utility maximization, Journal of Econometrics, vol. 43, 373-388. 

[14] Card, D. (1993), Using geographic variation in college proximity to estimate 
the return to schooling, NBER working paper, 4483, Cambridge Ma. 

[15] Card D. and A. B. Krueger (1992), Does School Quality Matter? Returns 
to Education and the Characteristics of Public Schools in the United States, 
Journal of Political Economy, vol. 100, 1-40. 

[16] CPB (1996), Centraal Economisch Plan 1996, Staatsdrukkerij, Den Haag. 

[17] Statistisch zakboek 1997, CBS, Voorburg/Heerlen. 

[18] P. H. Eenhoorn (1996), Wegwijs in de Loonbelasting, Koninklijke Vermande 
B.V., Lelystad. 

[19] Ehrenberg, R.G. and R.S. Smith (1994), Modern Labor Economics. Theory 
and practice, 5th edition, HarperCollins College Publishers, New York. 

[20] UvA/FEE (1996a), Propedeusegids economie en fiscale economie :96-'97 2e 
trimester, UvA, Amsterdam. 

[21] UvA/FEE (1996b), Studiegids Faculteit der Economische Wetenschappen 
en Econometrie '96 - '97, UvA, Amsterdam. 

[22] Uva/FEE (1996c), Studiegids Postdoctorale opleiding Accountancy 1996-
1997, UvA, Amsterdam. 

[23] Fraser, B. J., H. J. Walberg, W. W. Welch and J. A. Hattie (1987), Syn
theses of educational productivity research, International Journal of Edu
cational Research, vol. 11, 145-252. 

[24] Gordon. J., J-P Jallade and D. Parkes (1994), Op weg naar een beroep in 
Nederland, Duitsland en Frankrijk. OSA rapport no. V42, Staatsdrukkerij, 
Den Haag. 



BIBLIOGRAPHY 201 

[25] Greene, W. H. (1997), Econometric Analysis, MacMillan Publishing Com
pany, New York. 

[26] Griliches, Z. and W. M. Mason (1972), Education, Income and Ability, 
Journal of Political Economy, vol. 80, s74-sl03. 

[27] Gritz, R. M. (1993), The impact of training on the frequency and duration 
of employment, Journal of Econometrics, vol. 57, 21-51. 

[28] Han, A. and J. A. Hausman (1990), Felxible parametric estimation of du
ration and competing risk models, Journal of Applied Econometrics, vol. 5, 
1-28. 

[29] Hanushek, E. A. (1979), Conceptual and empirical issues in the estimation 
of educational production functions, The Journal of Human Resources, vol. 
14, 351-388. 

[30] Hanushek, E. A. (1986), The economics of schooling: Production and effi
ciency in public schools, Journal of Economic Literature, vol. 24, 1141-1177. 

[31] Hanushek, E. A. and L. L. Taylor (1990), Alternative Assessments of the 
Performance of Schools: Measurement of State Variance in Achievement, 
Journal of Human Resources, vol. 25, 179-201. 

[32] Hartog, J. (1994), On Human Capital and Individual Capabilities, Tinber
gen Institute Discussion paper TI-94-151, Amsterdam. 

[33] Hartog, J. and H. Oosterbeek (1993), Public and private sector wages in 
the Netherlands, European Economic Review, vol. 37, 97-114. 

[34] Hartog, J. (2000), Human capital as an instrument of analysis for the eco
nomics of education, European Journal of Education: research, development 
and policies, vol. 35, 7-20. 

[35] Heekman, J. and J. Smith (1996), Experimental and Non-Experimental 
Evaluations in: International Handbook of Labour Market Policy and Eval
uation ed. by G Schmidt et. al., Edward Elgar, London. 

[36] Hoeben, W. Th. J. G. (1992), Beroepsonderwijs en Arbeidsmarkt, eindrap
port SVO-project 9042, Rion, Groningen. 

[37] Holm, A. (1996), Estimating the Impact of Training on the Individual Du
ration of Search, mimeo. Institute of Local Government Studies, Denmark. 



202 BIBLIOGRAPHY 

[38] HOP (1995), Keuzegids Hoger Onderwijs '95-'96, Onderwijspers b.v., Lei
den. 

[39] Imhoff, E. van, and J. M. M. Ritzen (1989), Comparing Employment Op
portunities of Graduates and Dropouts of Full-Time Education and an In-
Service Training Program, Economics of Education Review, vol. 8, 159-167. 

[40] Jong, U. de and J. Meijer (1990), Studie-uitval en vertraging bij zes 
studierichtingen uit het Wetenschappelijk Onderwijs, Tijdschrift voor On
derwijsresearch, vol. 15, 42-55. 

[41] Kahn, C. and G. Huberman (1988), Two sided uncertainty and 'up-or-out' 
contracts, Journal of Labour economics, vol. 6, 423-444. 

[42] Kolb, D. A.(1984), Experiental Learning. Experience as The Source of 
Learning and Development, Prentice Hall, inc., New Jersey. 

[43] De Koning, J. et. al. (1996), Rendement van onderwijs op herhaling, OSA 
werkdocument W149, Staatsdrukkerij, Den Haag. 

[44] Krueger, A. B. (1997), Experimental Estimates of Education Production 
Functions, paper presented at the SOLE conference 1997 in Washington 
D.C. 

[45] Lancaster, T. (1979), Econometric methods for the duration of unemploy
ment, Econometrica, vol. 47, 939-956. 

[46] Lancaster, T. (1990), The Econometric Analysis of Transition Data, Cam
bridge University Press, Cambridge. 

[47] Lane, J. and M. Parking (1998), Turnover in an audit firm, Journal of Labor 
Economics, vol. 16, 702-717. 

[48] Lazear, E. P. (1996), Personnel Economics, MIT Press, London. 

[49] Lee, L. F. (1983), Generalized Econometric Models with Selectivity, Econo
metrica, vol. 51, 507-512. 

[50] Maddala, G. S. (1983), Limited-dependent and qualitative variables in 
econometrics, Cambridge University Press, Cambridge. 

[51] McFadden, D. (1981), Econometric models of probabilistic choice in: C. 
Manski and D. McFadden, eds., Structural analysis of discrete data:with 
econometric applications, M.I.T. Press, Cambridge, Massachsetts. 



BIBLIOGRAPHY 203 

[52] McFadden, D. (1984), Econometric Analysis of Qualitative Response Mod
els in -.Handbook of Econometrics, vol. 2, eds. Z. Griliches and M. Intriliga-
tor, North Holland. 

[53] Medoff, J. L. and K. G. Abraham (1980), Experience, performance and 
earnings, The Quarterly Journal of Economics, vol. 94, 703-736. 

[54] Meuwissen, R. H. G. (1999), The economics of auditor careers and audit 
markets, Phd-thesis, Universitaire Pers Maastricht, Maastricht. 

[55] Medoff, J. L. and K. G. Abraham (1981), Are those paid more really more 
productive? The case of experience, The Journal of Human Resources, vol. 
16, 186-216. 

[56] Nickel, S. (1979), Estimating the probability of leaving unemployment, 
Econometrica, vol. 47, 1249-1266. 

[57] Nieuwenhuis, L. and J. Onstenk (1994), Werkend leren in opleiding en 
beroep: de werkplek als krachtige leeromgeving, Comenius, vol. 14, 198-
219. 

[58] NIVRA (1996a), De registeraccountant in beeld, NIVRA, Amsterdam. 

[59] NIVRA (1996b), Inderdaad, de wereld van een accountant is wat grijs, 
NIVRA, Amsterdam. 

[60] NIVRA/universiteit Nijenrode (1996), Universitaire deeltijd opleiding Ac
countancy studiegids 1996 -1997, NIVRA, Amsterdam. 

[61] OECD (1996), Education at a glance. OECD indicators, OECD, Paris. 

[62] Oosterbeek, H. and CM. van Praag (1995), Firm-Size Wage Differential in 
the Netherlands, Small Business Economics, vol. 7, 173-182. 

[63] Ophem, H. van and N. Jonker (1997), The Duration of Higher Education: 
Semiparametric Estimation of a Dependent Competing Risks Model, work
ing paper, Amsterdam. 

[64] Ophem, H. van (1999), A General Method to Estimate Correlated Discrete 
Random Variables, Econometric Theory, vol. 15, 228-237. 

[65] Plug, E.J.S. and W. Groot (1998), Apprenticeship versus vocational edu
cation: Exemplified by the Dutch situation, Working paper, Amsterdam. 



204 BIBLIOGRAPHY 

[66] Prais, S. J. (1995), Productivity, education and training, Cambridge Uni
versity Press, Cambridge. 

[67] Pudney, S. (1991), Modelling Individual Choice; The Econometrics of Cor
ners, Kinks and Holes, Basil Blackwood ltd., Oxford. 

[68] SEO/SCO-Kohnstamm Instituut (1999), Deelname aan hoger onderwijs. 
Deel 4 Tabellenboek tweede bevraging eerstejaars studenten cohort 1997/98, 
Universiteit van Amsterdam, Amsterdam. 

[69] Sollogoub, M. and V. Ulrich (1999), Apprenticeship versus vocational 
school: selectivity bias and school to work transition, TSER working paper 
WP 09-99. 

[70] Spurr, S.J. and G.T. Sueyoshi (1994), Turnover and promotion of lawyers: 
An inquiry into differences, The Journal of Human Resources, vol. 29, 813-
842. 

[71] Vaatstra, H. F. (1996), Expertise in Accountancy. Empirisch onderzoek naar 
de kennisontwikkeling van student tot ervaren accountant, Phd-thesis, Uni
versitaire Pers Maastricht, Maastricht. 

[72] Van der Velden, R. and B. Lodder (1995), Alternative Routes from Voca
tional Education to the Labour Market. Labour Market Effects of Full-time 
vs. Dualized Vocational Education, Educational Research and Evaluation, 
vol. 1, 109-128. 

[73] Vermunt, J. D. H. M., and F. van Rijswijk (1988), Analysis and development 
of students' skill in self-regulated learning, Higher Education, vol. 17, 647-
682. 

[74] Vermunt, J. D. H. M. (1992), Leerstijlen en sturen van leerprocessen in het 
hoger onderwijs, Ph.D. thesis, Swets & Zeitlinger, Amsterdam. 

[75] Walberg, H. J. (1981), A Psychological Theory of Educational Productivity 
in: Psychology and Education: The State of the Union edited by F. H. Farley 
and N. J. Gorden, 81-108, McCuthchan, Berkeley CA. 

[76] Willis, R. J. and S. Rosen (1979), Education and Self-Selection, Journal of 
Political Economy, vol. 87, s7-s36. 

[77] Wise, D. A. (1975), Personal attributes, job performance and probability 
of promotion, Econometrica, vol. 43, 913-931. 



Nederlandse samenvatting 

Introductie 
In dit proefschrift worden de prestaties op de arbeidsmarkt vergeleken van 
voltijds opgeleide accountants met van de deeltijd door het Nivra opgeleide 
accountants. De voornaamste reden om dit te doen is om inzicht te krijgen 
in de arbeidsmarktperspectieven van (toekomstige) afgestudeerden van de on
langs opgezette duale opleidingen in het hoger onderwijs. Deze duale oplei
dingen zijn opgezet naast de reeds bestaande voltijdse opleidingen. Omdat de 
meeste duale opleidingen slechts enkele jaren bestaan en derhalve geen of weinig 
afgestudeerden hebben, is het niet mogelijk om de arbeidsmarktperspectieven te 
vergelijken tussen duale en voltijds opgeleide afgestudeerden. Daarom hebben 
we gezocht naar beroepen waarvoor deze twee opleidingstrajecten al geruime 
tijd naast elkaar bestaan en die beiden reeds een groot aantal afgestudeerden 
hebben. We hebben twee beroepsgroepen gevonden die aan deze voorwaarden 
voldoen, namelijk verpleegkundigen en accountants. We hebben ons in dit on
derzoek helaas moeten beperken tot de laatste groep. In dit hoofdstuk worden 
de belangrijkste bevindingen samengevat en worden enkele beleidsaanbevelingen 
gedaan. 

Samenvatting 
Op grond van het literatuuroverzicht in hoofdstuk 2 zijn er enkele onderzoeksvra
gen geformuleerd: 

1. Welke van de twee opleidingstypen levert de meest productieve werknemers 
op? 

2. Kiezen mensen het type opleiding dat hen het meest productief maakt, 
ofwel is er sprake van zelfselectie in opleidingskeuze? 

205 
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3. Verschillen de loopbanen van voltijds opgeleide accountants met die van 
door het Nivra opgeleide accountants? 

en meer specifiek 

4 Zijn voltijds opgeleide werknemers in een breder beroepenveld werkzaam 
dan door het Nivra opgeleide accountants? 

Deze onderzoeksvragen zijn als uitgangspunt gebruikt voor het empirisch 
onderzoek waarover verslag wordt gedaan in de hoofdstukken 6 tot en met 
10. In deze hoofdstukken wordt gebruik gemaakt van twee gevensverzamelin-
gen, namelijk gegevens afkomstig van één van de grootste accountantskantoren 
in Nederland en gegevens afkomstig uit een door ons gehouden enquête onder 
Nederlandse accountants. We hebben gevonden dat de Nivra opleiding accoun
tants opleidt die iets productiever zijn dan die van de voltijdse opleiding. De 
tweede onderzoeksvraag moet negatief beantwoord worden. We hebben geen 
afdoende bewijs gevonden van zelf-selectie in opleidingskeuze. Het antwoord op 
de derde onderzoeksvraag is grotendeels bevestigend evenals het antwoord op de 
vierde onderzoeksvraag. 

In hoofdstuk 6 worden de lonen van de door het Nivra en de voltijds opgeleide 
accountants met elkaar vergeleken. Dit wordt apart uitgevoerd voor werknemers 
en werkgevers (partners, directeuren, etc.) De onderzoeksresultaten zijn gere
lateerd aan de eerste twee onderzoeksresultaten maar hierbij dient wel opge
merkt te worden dat lonen geen maat zijn voor de werkelijke productiviteit 
van mensen. Op basis van de verschillen in de samenstelling van het menselijk 
kapitaal tussen de door het Nivra opgeleide en de voltijds opgeleide accountants 
(door het Nivra opgeleide accountants hebben relatief veel specifiek menselijk 
kapitaal, terwijl de voltijds opgeleide accountants relatief veel algemeen menselijk 
kapitaal hebben) verwachtten we dat de voltijds opgeleiden in loondienst meer 
zouden verdienen dan de door het Nivra opgeleide accountants in loondienst. We 
hadden echter geen a priori verwachtingen omtrent inkomenverschillen tussen de 
verschillend opgeleide werkgevers. Onze verwachtingen werden bevestigd door 
de onderzoeksresultaten. Werknemers met een voltijdse opleiding verdienden 
relatief veel. Accountants die niet de intentie hebben om werkgever/partner te 
worden kunnen, wat betreft inkomensmaximalisatie, het beste kiezen voor een 
voltijdse opleiding accountancy. Verder werden er geen belangrijke verschillen 
gevonden in inkomen tussen verschillend opgeleide werkgevers/partners. De 
schattingsresultaten lieten zien dat de correlatie tussen de storingstermen van 
de loonvergelijkingen en de opleidingskeuze vergelijking laag waren en bovendien 
niet significant van nul verschilden. 
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Om te onderzoeken of de voltijds opgeleide accountants hun hogere invester
ing in onderwijs terugverdienen door hogere verdiensten na hun afstuderen 
hebben we opleidingsspecifieke totale netto contante waarden van het inkomen 
berekend. Dit is gedaan met behulp van de schattingsresultaten van de inkomens-
vergelijkingen. De verschillen in totale netto contante waarden van het inkomen 
bleken niet erg groot te zijn. Accountants die altijd in loondienst blijven li
jken het beste af zijn met een voltijdse opleiding. De totale netto contante 
waarden van het inkomen van partners is niet goed nauwkeurig te bepalen om
dat er relatief weinig partners in de steekproef zaten. Men dient dus met enige 
voorzichtigheid om te gaan met de gevonden resultaten omtrent hun totale net to 
contante waarde van hun inkomen. We vonden voor hen het volgende. Accoun
tants die partner worden in een groot bedrijf zijn het beste af als zij gekozen 
hebben voor de voltijdse opleiding. Echter, door het Nivra opgeleide accoun
tants doen het beter als partner/directeur van een bedrijf met minder dan 1000 
werknemers. Gemiddeld genomen is de totale netto contante waarde van het 
inkomen verdiend vanaf het verlaten van het VWO tot aan het 65e levensjaar 
het hoogst voor door het Nivra opgeleide accountants. Dit wordt veroorzaakt 
door het feit dat zij een iets hogere kans hebben om partner/directeur te worden 
dan de voltijds opgeleide accountants en doordat er grote inkomensverschillen 
zijn tussen accountants die wel directeur worden en accountants die dit niet 
worden. 

In hoofdstuk 7 wordt gebruik gemaakt van functioneringsbeoordelingen van 
(assistent) accountants werkzaam bij een groot Nederlands accountantskantoor 
om het functioneren van voltijds en door het Nivra opgeleide (assistent) ac
countants met elkaar te vergelijken. Dit is gedaan voor de periode 1993-1998. 
Aansluitende op de eerste onderzoeksvraag hebben we de opleidingsspecifieke 
verdelingen van de functioneringsbeoordelingen met elkaar vergeleken. Zij bleken 
sterk op elkaar te lijken. Het verschil in gemiddelde functioneringsbeoordeling is 
ten gunste van de Nivra opleiding, maar dit verschil is erg klein in vergelijking 
met de spreiding in functioneringsbeoordelingen. Verscheidene econometrische 
methoden (kleinste kwadraten, ML met een simultane modellering van func
tioneren, opleiding en vertrek uit het bedrijf) zijn gebruikt om de twee groepen 
werknemers nader te vergelijken op hun functioneren op het werk. Ook hierbij 
werden aanwijzingen gevonden die op een beter functioneren op het werk door 
Nivra opgeleiden wijzen. Zij bleken iets hoger beoordeeld te worden door hun lei
dinggevenden dan werknemers met een voltijdse opleiding accountancy. De co-
variantieparameters tussen de storingsterm van de functioneringsvergelijkingen 
en de opleidingskeuze vergelijking zijn echter niet altijd significant verschillend 
van nul. Iets soortgelijks werd ook al gevonden in hoofdstuk 6. Deze resultaten 
tezamen geven aan dat er geen overtuigend bewijs is gevonden van zelf-selectie 
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in opleidingskeuze (de tweede onderzoeksvraag). Het lijkt het geval te zijn dat 
de voltijds opgeleide accountants beter presteren bij een voltijdse opleiding dan 
de gemiddelde accountant gedaan zou hebben en dat de door het Nivra opgeleide 
accountants slechter presteren bij hun eigen opleiding dan de gemiddelde accoun
tant gedaan zou hebben. Dit geeft aan dat de voltijds opgeleide accountants een 
absoluut voordeel zouden hebben in beide opleidingen. 

De onderwerpen die behandeld worden in hoofdstuk 8 en 9 hebben betrekking 
op de derde onderzoeksvraag. Het onderwerp van hoofdstuk 8 is de baanmo-
biliteit van de verschillend opgeleide accountants op de arbeidsmarkt. In hoofd
stuk 9 wordt dit gedaan voor accountants werkzaam in de openbare accoun
tancy. In hoofdstuk 10 proberen we een antwoord te vinden op de vierde onder
zoeksvraag door te kijken in welke sectoren de verschillend opgeleide accountants 
werkzaam zijn. 

In hoofdstuk 8 analyseren en vergelijken we de baanduren van de twee typen 
accountants net elkaar. Dit wordt gedaan door gebruik te maken van duurmo-
dellen. We verwachtten dat de voltijds opgeleide accountants kortere baanduren 
zouden hebben dan de door het Nivra opgeleide accountants, omdat de ken
nis van de voltijds opgeleide accountants algemener is, en dus makkelijker te 
gebruiken bij andere bedrijven/sectoren dan het huidige bedrijf/sector, dan de 
kennis van de door het Nivra opgeleide accountants. De onderzoeksresultaten 
laten inderdaad zien dat de loopbanen van de twee typen accountants verschillen 
wat betreft baanmobiliteit. De baanduren van de voltijds opgeleide accountants 
zijn inderdaad relatief kort, wat aangeeft dat deze groep accountants een hogere . 
baanmobiliteit vertoont dan de door het Nivra opgeleide accountants. 

In hoofdstuk 9 onderzoeken we of type accountantsopleiding invloed heeft op 
de loopbaan perspectieven van accountants in de openbare accountancy. Hier
voor worden de twee gegevensverzamelingen gebruikt. Het personeelsbeleid in 
accountantskantoren staat bekend als 'up-or-out', wat betekent dat werknemers 
een aantal jaar werkzaam zijn in een bepaalde functie en daarna promoveren 
naar een hogere baan of het bedrijf dienen te verlaten. Het uiteindelijke doel is 
om partner te worden van het accountantskantoor. Hoe langer mensen in dienst 
blijven (overleven) bij deze bedrijven des te beter zij hebben gepresteerd op het 
werk. Uit het onderzoek gebaseerd op de gegevens verkregen uit de landelijke 
accountantsenquête blijkt dat accountants met een Nivra opleiding een hogere 
kans hebben om partner te worden dan voltijds opgeleide accountants. Voltijds 
opgeleide accountants verlaten de accountantskantoren sneller dan de door het 
Nivra opgeleide accountants. Dit hoeft echter nog niet te betekenen dat de door 
het Nivra opgeleide accountants beter presteren in de openbare accountancy dan 
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voltijds opgeleide accountants. Het kan ook betekenen dat de 'outside options' 
van voltijds opgeleiden beter zijn dan voor Nivra opgeleiden. Dit wordt onder
steund door informatie over de salarissen verdiend in de nieuwe banen van de 
vertrekkende accountants. 

De gegevensverzameling afkomstig van het accountantskantoor bevat infor
matie over het huidige en het vroegere functioneren op het werk van (assis
tent) accountants. Op basis hiervan zijn verschillende variabelen gemaakt die 
betrekking hebben op het functioneren op het werk. De onderzoeksresultaten 
tonen aan dat alleen het huidige functioneren op het werk, en dan met name 
het onderpresteren op het werk, de baanduur significant beïnvloedt. Het func
tioneren in het verleden heeft geen effect op baanduur. Bij het vergelijken van de 
opleidingsspecifieke 'overlevingsfuncties' in het bedrijf komt naar voren dat de 
voltijds opgeleiden iets langer in dienst blijven dan de Nivra opgeleiden, maar 
de verschillen zijn erg klein. De langere verblijfsduur van voltijds opgeleiden 
geeft aan dat de perspectieven van de voltijds opgeleiden in dit bedrijf iets beter 
zijn dan voor de Nivra opgeleiden. Als we de resultaten gebaseerd op de twee 
gegevensverzamelingen combineren dan concluderen wij dat er weinig verschil is 
in loopbaan perspectieven tussen verschillend opgeleide accountants werkzaam 
in de openbare accountancy. 

In hoofdstuk 10 worden de verdelingen van de verschillend opgeleide 
accountants over vijf sectoren vergeleken. Het gaat om de volgende vijf sec
toren: openbare accountancy, overheidsaccountancy, interne accountancy, niet-
accountantsfuncties bij de overheid en niet-accountantsfuncties in de private 
sector. De verdelingen van de verschillend opgeleide accountants over de vijf 
sectoren blijken significant van elkaar te verschillen. De voltijds opgeleide ac
countants zijn relatief vaak werkzaam in niet-accountantsfuncties in de private 
sector terwijl de door het Nivra opgeleide accountants relatief vaak te vinden 
zijn in de openbare accountancy. 

In alle empirische hoofdstukken is veel aandacht besteed aan de factoren die 
de opleidingskeuze van de accountants hebben beinvloed. Eén van de belang
rijkste factoren bleek de sociale achtergrond te zijn van de accountants. Sociale 
achtergrond werd gemeten door het opleidingsniveau van de vader. Accoun
tants afkomstig uit een hoge sociale klasse hebben relatief vaak een voltijdse 
(universitaire) opleiding accountancy gevolgd, terwijl accountants afkomstig uit 
lagere sociale klassen relatief vaak de Nivra opleiding hebben gevolgd. Hier
bij dient echter opgemerkt te worden dat dit vooral het geval is voor de wat 
oudere accountants in de steekproef. Voor accountants jonger dan 40 jaar 
speelt sociale achtergrond een veel kleinere rol bij de opleidingskeuze. Dit kan 
verklaard worden uit het feit dat de overheid gedurende de laatste decennia de 
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toegankelijkheid van het hoger onderwijs vergroot heeft door het verstrekken 
van oudermkomensafhankelijke studiebeurzen aan studenten. Dit was vroeger 
m veel mindere mate het geval, waardoor mensen met weinig verdienende ouders 
vanwege financiële beperkingen moeilijker konden gaan studeren in het hoger on
derwijs. Het Nivra bood deze mensen de mogelijkheid om na het afronden van 
hbs/gymnasium door te gaan studeren op academisch niveau. De aantrekkelijk
heid van de Nivra opleiding voor deze mensen nam echter af ten gunste van het 
voltijdse hoger onderwijs toen de kosten van studeren daalden. 

Concluderende opmerkingen en beleidsaan
bevelingen 

Het opzetten van duale opleidingen in het hoger onderwijs is de laatste jaren 
gestimuleerd omdat men dacht, gebaseerd op ervaringen in het middelbaar 
beroepsonderwijs, dat de combinatie van leren en werken de overgang van school 
naar werk zou kunnen vergemakkelijken voor afgestudeerden van het hoger on
derwijs. In dit proefschrift wordt echter aangetoond dat er ook verschillen 
te verwachten zijn in lange termijn perspectieven tussen afgestudeerden van 
voltijdse en duale opleidingstrajecten. 

Uit empirisch onderzoek is gebleken dat de lonen van de door het Nivra 
opgeleide accountants in loondienst relatief laag zijn in vergelijking met de lonen 
verdiend door voltijds opgeleide accountants in loondienst. Verder is gebleken 
dat de baanmobiliteit onder de door het Nivra opgeleide accountants relatief 
laag is en dat zy relatief vaak werkzaam zijn als accountants terwijl de voltijds 
opgelejde accountants ook vaak buiten de accountancy werkzaam zijn Deze 
verschillen worden waarschijnlijk veroorzaakt door de verschillen in de samen
stelling van het menselijk kapitaal tussen de verschillend opgeleide accountants 

Een aantal van onze bevindingen zijn ook door andere onderzoekers gevon
den voor afgestudeerden van duale en voltijdse opleidingen in het middelbaar 
beroepsonderwijs. Dit geeft aan dat onze bevindingen niet alleen opgaan voor 
de opleiding accountancy, maar dat zij waarschijnlijk ook opgaan voor andere 
opleidingen. 

Het is voor de accountants niet erg dat de door het Nivra opgeleide accoun
tants een relatief lage baanmobiliteit vertonen en relatief vaak werkzaam zijn in 
een beroepenveld dat sterk verbonden is aan de opleiding. De werkgelegenheid 
onder accountants is immers vrij hoog en stabiel. Andere opleidingen leiden 
echter mensen op voor beroepenvelden waarin de werkgelegenheid kwetsbaarder 
is voor conjuncturele schommelingen. Het kan wel eens nadelig uitpakken voor 
afgestudeerden van de nieuwe duale opleidingen in het hoger onderwijs indien 
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hun beroepenveld getroffen wordt door een economische neergang. De afge
studeerden van de voltijdse opleidingen zijn dan waarschijnlijk beter af, omdat 
het voor hen makkelijker is om werk te vinden buiten het beroepenveld van hun 
opleiding. 

Op basis van de ervaringen in het middelbaar beroepsonderwijs met het 
aanbieden van duale opleidingen zijn wij van mening dat op de korte termijn 
het introduceren van duale opleidingen in het hoger onderwijs de overgang van 
school naar werk vergemakkelijkt kan worden. Daarom hebben wij geen bezwaar 
tegen het opzetten van deze trajecten. Het zou volgens ons echter wel verstandig 
zijn om ervoor te zorgen dat de inrichting van de duale opleidingen dusdanig 
is dat duale studenten evenveel algemeen menselijk kapitaal verwerven als de 
studenten die voltijds studeren. Verder is het belangrijk om ervoor te zorgen 
dat studenten in het duale onderwijs geen grote hoeveelheden specifiek menselijk 
kapitaal verwerven van één werkgever. Dit kan als volgt worden bewerkstelligd: 

• De onderwijsprogramma's van duale opleidingen behoren veel gelijkenis 
te vertonen met de onderwijspogramma's van de voltijdse opleidingen 
(zelfde aantal studiepunten, een heel bescheiden afruil van aantal gewerkte 
uren tegen studie uren, zelfde eisen aan afstudeerprogramma wat betreft 
gevolgde vakken) 

• Studenten van de duale opleidingen dienen tijdens hun opleiding het prak
tijkdeel van hun opleiding niet te krijgen bij slechts één werkgever, maar 
bij meerdere werkgevers of bij verschillende afdelingen bij een grote orga
nisatie. Dit om te voorkomen dat mensen te vroeg gespecialiseerd raken. 
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In this thesis, the performance at the labor market of full-time university 
educated auditors and part-time Nivra educated auditors have been 
compared. The primary goal of this thesis is to get some insight into the 
labor market prospects of (future) graduates of the newly set up dual 
tracks in higher education. Dual tracks are set up next to the already 
existing full-time educational tracks. Since most dual educational tracks 
in higher education have no or hardly any graduates yet it is not 
possible to compare the labor market prospects of dual and full-time 
graduates. Therefore, we have looked for a profession with the two 
educational tracks already existing for quite some time and with both 
educational tracks having a large number of graduates. One occupational 
group which meets these conditions is the group of auditors. The two 
groups of auditors have been compared on topics like job performance, 
wages, tenure, job mobility and sector choice. 
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