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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. 
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138 CHAPTER 9. PARTNERSHIP IN PUBLIC AUDITING 

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 
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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 



9.4. EMPIRICAL RESULTS 157 

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. 



9.4. EMPIRICAL RESULTS 163 

Nivra education full-time education 

2 4 6 8 10 12 14 
duration until leaving (yrs) 

.6 -

. 4 " 

2 4 6 8 10 12 14 
duration until leaving (yrs) 

1 ' 

8 " 

6 " 

Nivra education 

1 ' 

8 " 

6 " 

1 ' 

8 " 

6 " 
| 

4 " 

2 -

o -

i 

0 2 4 6 8 10 12 14 
duration until partnership (yrs) 

full-time education 

1 i ^ 

.8 

.6 

.4 

.2 

0 2 4 6 8 10 12 14 
duration until partnership (yrs) 

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 


