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Abstract 

With the partnership of the Australian Research Council and 13 Commonwealth 
departments, NATSEM is developing a dynamic microsimulation model to project 
Australia’s future – the Australian Population and Policy Simulation Model 
(APPSIM). The model will ‘age’ a simulated Australian population by forecasting the 
life paths of individuals and families from 2001 to 2050, providing a tool for the 
analysis of the distributional and revenue impacts of policy into the future. A key 
module of the APPSIM model is education, which will model individuals’ 
educational participation and qualifications in school, TAFE and university studies. 

This working paper provides a review of the methods used to model education in 
existing dynamic microsimulation models from around the world, and an initial 
proposal for how Australia’s education system could be modelled in APPSIM. 
Available data on education in Australia is also reviewed. 
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General caveat 

NATSEM research findings are generally based on estimated characteristics of the 
population. Such estimates are usually derived from the application of 
microsimulation modelling techniques to microdata based on sample surveys. 

These estimates may be different from the actual characteristics of the population 
because of sampling and non-sampling errors in the microdata and because of the 
assumptions underlying the modelling techniques. 

The microdata do not contain any information that enables identification of the 
individuals or families to which they refer. 
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1 Introduction 

Dynamic microsimulation models provide an effective tool for governments to 
project the size and characteristics of the population decades into the future and the 
expenditure and revenue associated with current and proposed policy in this 
projected environment (see Harding and Gupta 2007 and Gupta and Harding 2007). 
Dynamic microsimulation models are currently being used by governments for this 
purpose in many countries, including the UK, US, Canada, Sweden and Norway. 
The current concern of government about the ageing of Australia’s population over 
coming decades makes the need for such a tool to estimate future population and 
policy particularly apparent. In the 1990’s NATSEM developed an Australian 
dynamic microsimulation model called DYNAMOD. Australian Research Council 
funding, with the partnership of 13 Commonwealth departments and the availability 
of longitudinal data in the Household Income and Labour Dynamics of Australia 
(HILDA) Survey have given NATSEM the opportunity to develop a new dynamic 
model to project Australia’s future – the Australian Population and Policy Simulation 
Model (APPSIM). 

Beginning in 2001 and projecting out to 2050, APPSIM will model the life ‘events’ of 
Australians over this period. The base population of the model is based on the 2001 
Census and, as the model ‘ages’ the population, individuals will be born and added 
to the population, while others will die and leave the simulation. With each passing 
year each individual passes through a series of modules that predict events that will 
happen to them in that year. APPSIM’s modules will include demographics (births, 
deaths, immigration and emigration), household formation and movement 
(marriage, cohabitation, children leaving home, divorce and separation), education 
and training, labour force, earnings, housing, other income and expenditure, 
household assets and debt, social security, taxation and health and aged care. Thus 
the model attempts to capture all life events and characteristics of Australians that 
pertain to policy planning. The information about individuals modelled in each of 
the modules can be used by other modules and can be output for its own sake. For 
example, education and training characteristics impact on a range of factors being 
modelled in other modules, including fertility, labour force participation, and 
earnings. 

The purposes of this paper are to discuss issues and research relating to the 
development of APPSIM’s education module and to propose how the module will 
work in a simple form. Education is a vital aspect of the model because of the broad 
policy impacts of education. An individual’s educational participation (both ‘current’ 



2 Working Paper No. 11  

 

and historical) has implications for labour force participation, earnings, fertility, 
social security and taxation.  

Section 2 of this paper summarises a review of how existing dynamic 
microsimulation models have approached the modelling of education in order to 
inform the development of APPSIM’s education module. Section 3 reviews available 
data on education in Australia. Section 4 outlines the proposed approach to 
modelling education in APPSIM. 

2 Review of education modules of dynamic 
microsimulation models 

2.1 DYNAMOD  

DYNAMOD is a dynamic microsimulation model previously developed by 
NATSEM. DYNAMOD-2’s education module operates on an annual basis. In 
January each year transitions into, out of and through the levels of the education 
system are modelled on the basis of transition probabilities.  

DYNAMOD assumes full-time education to be compulsory for all people aged 6 to 
15 years, and a child begins school when they reach the age requirement of their 
state. Transition probabilities are used to allocate children starting school to a 
Government, Catholic or independent school. Students are then assumed to remain 
in school till year 10.   

Transition probabilities determine whether students then continue on to year 11, and 
for students that continue, whether they will complete year 12 also. After year 10, 
TAFE also becomes an option for anyone over 15. The probabilities are derived from 
The Australian Youth Survey. It is assumed that students do not repeat years or take 
years off. 

Tertiary courses at TAFE or university are assumed to take a certain number of years, 
which differs depending on whether the student is studying full or part-time. For 
those that commence a tertiary course the decision to drop out or continue is 
modelled each year until the number of years to complete the course has been 
reached. The decision to study full or part-time is also modelled annually.   

Entrance into university is open to people who have completed year 12 or a TAFE 
course, and those aged over 21 who can enter as mature age students. These 
transitions have been estimated as logit equations on the basis of The Australian Youth 



 APPSIM – Modelling Education 3 

 

Survey. Explanatory variables for this transition include age, sex, ethnicity, parents’ 
occupation, income and level of education, type of school attended, state of 
residence, whether the student has a disability, the rate of participation in the level 
and other economic conditions in the state. 

For those who complete an undergraduate university degree, further tertiary 
eduction is modelled with the option of a graduate diploma, a masters or a higher 
degree. A graduate diploma requires people to have done a bachelor degree, while a 
masters requires either a bachelor degree or graduate diploma. Having completed a 
graduate diploma or masters, people can be allocated to do a higher degree.  

Commencement of tertiary courses is based on published administrative data from 
the then Department of Employment Education and Training (Selected Education 
Statistics) and the National Centre for Vocational Education Research (Selected 
Vocational Education and Training Statistics). The main variables used are age, sex, 
highest educational qualification and study type (full or part-time).  Attempts were 
made to reproduce the aggregate stocks by age in any given year of study in a course 
(Robinson and Bækgaard 2002, p3). 

It is assumed that people will not do a ‘lower’ degree than the degree that they have 
already completed. For example someone with a masters would not do a second 
bachelor degree. It is also assumed that those with university training will not enrol 
in a TAFE course.  

Figure 1 and Table 1 show the sequence of decisions, and who is ‘at risk’ of certain 
events. 

Modelling labour force participation and earnings while studying  

In DYNAMOD-2 the working hours and earnings of full-time students are also 
modelled as part of the education module. The earnings of people who are employed 
full or part-time and are not full-time students are modelled on the basis of data from 
the ABS Income Distribution Survey. Student’s working hours and earnings are 
modelled separately as they are more likely to vary across the year. 

The model estimates three things: first the ‘employment decision’ of whether to work 
or not, the student’s average hourly wage rate, and last the annual number of hours 
worked. Students are first divided into those employed and those not employed in 
the initial year, before their employment for the next year is modelled.  
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Figure 1 Transitions and Explanatory Variables in DYNAMOD’s Education 
Module 
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Table 1 Modelling Education Decisions in DYNAMOD   

Educational Decisions (In 
sequence) 

Who is ‘at risk’ of 
commencing 

Explanatory Variables 

Commencing Primary school, 
will continue to Year 10  

All children in the base data, 
those ‘born’ in the model and 
those entering through 
immigration who are between 
the ages of their state’s school 
age and 15 years (when they 
complete year 10) 

Age and state of residence (for 
minimum age) 

Government, Catholic or 
Independent School? 

All children beginning or 
continuing school. Although all 
who begin school continue to 
Year 10, movement between 
sectors is modelled. 

Age, sex, state and the year levels 
that they have completed and will 
enter 
 

Year 11, Year 12, TAFE, First 
Year University 

It is assumed that no breaks are 
taken between Year 10, 11 and 
12. Thus all those who have just 
completed the previous school 
year (in the previous calendar 
year) are eligible to begin the 
next year. 
TAFE can be commenced by 
anyone who has completed 
Year 10 or higher and first year 
university by anyone who has 
completed Year 12, a TAFE 
course or is over 22 years of 
age. 

Age, sex, ethnicity, parents’ 
occupation, parents’ level of 
education, type of school attended, 
state of residence, participation rate 
in level in the state, parents’ 
income, whether student has a 
disability and economic conditions 
in the state.  

Continuing years in higher 
education: full or part-time 

The decision to continue for 
another year or drop out is 
modelled for all who have 
commenced a course at uni or 
TAFE until they have reached 
the number of years required to 
complete the course. 

The target number of males / 
females undertaking the course.  

Post graduate study: graduate 
diploma, masters or higher 
degree: full or part-time  

Anyone who has completed a 
bachelor degree can commence 
a graduate diploma or masters, 
and anyone completing one of 
these can do a higher degree 

Age, sex, highest qualification and 
the target number. 

Source:  Hardin, 1994. 

Modelling the employment choice 

Whether or not a student works is modelled on the basis of observable characteristics 
such as age, sex, marital status and type of course the person is studying, and the 
unobservable factor of the level of utility gained from employment conditional on job 
availability (Robinson and Bækgaard 2002, p6). Based on this whether or not a 
student works is modelled using an index function model to estimate their net utility  
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from employment y *, such that: 
 

 y * = β’Χ + ε 

 
Where β’Χ is the index function (Χ is a vector of observed explanatory variables for 
the model and β is a vector of coefficients) and ε is a random disturbance term. Since 
y* is unobserved and we observe only whether a person is employed (when y = 1) or 
not (when y = 0), then: 
 

y = 1 if y* > 0, and 

y = 0 otherwise. 

Then, the probability that y = 1 and the person is employed is expressed 

as: 

P(y = 1) = P((β’X + ε) > 0) 

= P(ε > - β’X) 

= 1 - F(-β’X) 

where F represents the logistic function which is symmetric. Hence we 

can write: 

P(y = 1) = F(β’X) 

where: 
1 exp( ’X)= exp(β’X) /1+ exp(β’X) 

(Robinson and Bækgaard 2002, p6).  
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The employment decision is formulated as a two-period transition model based 
on the employment situation in two consecutive years. It is possible to identify 
four key transitions, namely, flows into and out of employment and non-
employment. 
 
While we are interested in all four of these transitions, we need estimate only the 
probability of one transition from each group in year (t - 1), since the probability 
of the other transitions will be the residual. For each of the two groups, our 
interest lies in estimating the probabilities of the transitions into work in the 
current year: 
 
1. P(student employment (t)|student employment (t-1)) 
2. P(student employment (t)|not in student employment (t-1)) 
 
A person is deemed to be in ‘student employment’ if they are in full-time study 
for the whole financial year and work in paid employment for one hour or more 
in the period. (See Robinson and Bækgaard 2002, p6).  

Estimating earnings for full-time students in employment 

Next the hourly wage and annual number of work hours is modelled for those 
students that have been deemed to be working in the current year. DYNAMOD-2’s 
documentation states that while it would normally be desirable to model the two 
with a joint model, tests have shown that the interdependence between the two 
processes is particularly simple for full-time students, and thus it is appropriate to 
estimate the two equations separately in two steps (Robinson and Bækgaard 2002, 
p7).  

The hourly wage rate is estimated on the basis of a number of personal and 
demographic variables that have been shown to be highly correlated with the wage 
rate (Robinson and Bækgaard  2002, p7). Students are again divided into two groups: 

• Full-time students who were employed in the previous year; and 

• Those who were not full-time students in the previous year, or those that were 
full-time students but were not employed 

This is done to include the previous year’s wage rate in the equation for those that 
were full-time students who were employed in the previous year. This division 
remains for the modelling of annual number of hours. Regression models are used to 
estimate annual hours for each group separately (see Robinson and Bækgaard 2002, 
p9 for details of the equations).  
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2.2 SAGE  

The SAGE model (‘Simulating Social Policy in an Ageing Society’) was developed by 
the London School of Economics and King’s College London, UK. The aim of the 
model is to be a tool ‘with which to make evidence-based social policy projections of 
the circumstances of older people for the twenty-first century’ (Scott and Zaidi, 
2004:1). The model’s focus on older people has implications for the modelling of 
education, given that the key point of interest is modelling the pension entitlements 
of older citizens. Educational qualifications influence labour force participation and 
thus life -long income and entitlement to the aged pension in the UK, but the details 
of the timing of entries into and exits from education are not a key focus of SAGE.  

Education is modelled in SAGE as a ‘discrete phase of the life course’ (Scott and 
Zaidi 2004, p1). Once a person has exited education into the workforce, they do not 
re-enter education, which is assumed to be completed by the age of 22 years (Scott 
and Zaidi 2004, p6). ‘Gap-years’, returning to further qualifications and dropping out 
of qualifications are not modelled. The empirical data presented in the beginning of 
Scott and Zaidi’s 2004 technical paper shows that many people further their 
qualifications in their mid-twenties, but that only a small proportion of people do so 
after the age of 28. To account for this the rate of each level of educational 
qualification of people up to 28 years of age is imputed onto those aged under 22 
(Scott and Zaidi 2004, p6-7).   

The rates are also adjusted for differences in cohorts. One such example of a cohort 
effect is that in the UK the minimum-age to leave school was raised from 14 to 15 
years in 1947, and then to 16 in 1972, raising the level of education of people as they 
were affected by these changes. There is also a trend towards higher qualifications in 
younger cohorts. For APPSIM it will be important to take account of any such 
changes in the Australian system.  

SAGE’s education module attributes only four levels of education: 

1. No qualification; 

2. General Certificate of Secondary Education (GCSE, equivalent to year 10 in 
Australia);  

3. General Certificate of Education A level (equivalent to year 12 in Australia); 
and  

4. Higher qualifications. 

The model does not differentiate between graduate or higher degrees, or between 
university or other post-school qualifications. Qualifications are attributed based on 
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the person’s age at leaving education (under 22). The education decision is made 
each year at the person’s birthday between their 16th and 22nd birthdays. Based on 
age, sex and the ‘social class of parent’ (Scott and Zaidi 2004, p3) the decision is made 
sequentially between ‘unqualified student’, ‘unqualified adult’, ‘qualified student’ or 
‘qualified adult’, as follows: 

From 0 to 15 all records are unqualified students  
 

At 16 and then 17 (the minimum-age to leave school) a proportion are attributed 
to unqualified adult (those leaving without GCSE) 

 
At 18 some of those remaining in education leave and are attributed to qualified 
adult (with their A levels) 

 
At 19 and 20 some are attributed to qualified student, as they continue their 
education. 

 
At 21 remaining students become qualified adults. At this point there are no 
more unqualified or qualified students in the simulation – only qualified or 
unqualified adults (Scott and Zaidi 2004, p8).  

2.3 DYNACAN  

DYNACAN is a dynamic microsimulation model developed by the Department of 
Human Resources and Social Development, Canada. In DYNACAN, years in 
education and level of qualification are modelled simultaneously, based on the 
technique used in CORSIM (Morrison and Dussault 2000, p16). It is assumed that 
once someone leaves education they do not return. In the adaptation of the CORSIM 
method for DYNACAN, the need to adjust for people returning to further their 
qualifications became apparent. To address this, qualifications are ‘instantly’ 
adjusted at the age of 32. Five levels of qualifications are attributed: high school, 
trade or vocational studies, college, undergraduate university, and graduate studies. 
The variables used to model the level attained include sex, age, parents’ education, 
living arrangements, whether parents’ own their home, marital status, and whether 
or not the person has children. 

2.4 MOSART  

MOSART has been developed by Statistics Norway and used extensively in 
reforming the Norwegian public pension system. MOSART does ‘recursive’ 
simulation, where events are simulated one at a time in a given order (in one period) 
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with conditional transitional probabilities (Fredriksen 1998, p13). It is intended that 
with further development MOSART’s education module will be used for projecting 
labour supply by educational characteristics, but it currently projects education for 
use as an explanatory variable1. The module attributes two educational 
characteristics to people: their current educational activity and their highest 
attainment. 

Educational characteristics are simulated annually for each person in the following 
sequence of decisions: 

Will the person’s educational activity of the previous year (if any) be completed 
this year in the spring semester?  

 
Will the person start or continue as a student in the autumn semester this year? 

 
If the person is allocated to study, what will be their field of study? 

 
Given the subject, at what ‘level’ will they be studying? 

There is no age limit to when a person can return to begin new study. Fredriksen 
(1998) explains that dividing the module into these four steps, each with a limited 
number of possible outcomes, makes estimation and policy analysis easier than less 
steps with more possible outcomes. It is also easier to update, as some steps may not 
need to be changed.  

MOSART’s education module attributes educational attainment using transition 
probabilities based on gender, age and educational participation and attainment in 
the previous year (Fredriksen 1998, p 57). Men and women are modelled separately. 
Transition probabilities also take account of aggregate factors impacting on 
educational trends, such as ‘unemployment, relative wages and capacity in the 
educational system’ (Fredriksen 1998, p. 57).  

Transition probabilities are also adjusted to meet yearly targets of the number of 
students by gender and age (Fredriksen 1998, p16). Fredriksen states that a 
proportional adjustment for this purpose would not suffice as many of the 
probabilities are close to one, especially among those who were students in the 
previous year (1998:58). Instead they are adjusted by the following, where pi0 is the 
base line probability of becoming or continuing as a student, and r is the adjustment 
factor: 

 

                                                 
1 Indicated in an email from Dennis Fredriksen at Statistics Norway who works on the 

model, 12 January 2007. 
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This can be interpreted as changing the constant term of a logit function.  

‘The adjustment factor ‘r’ is calculated ‘by iteration over 
first order Taylor polynomial each year. ...  This is based 
on (the assumption that) the probabilities piadjusted are a 
function of ‘r’ and that the number of events equals the 
sum of the transition probabilities with the drawing 
method2 in the MOSART model. For small probabilities 
the adjustment by (the equation above) is quite similar to 
proportional adjustment.’  (Fredriksen 1998, p. 58).  

For example, a different ‘r’ value is used for men and women, for particular years. 
Fredriksen notes that a ‘weakness’ of the method used in MOSART is the focus on 
the highest attainment level. He explains that in Norway, it is common for people to 
‘repeatedly’ change their field of study and to complete their studies in segments 
punctuated by years off. A focus on the characteristic of highest attainment, rather 
than educational history, or earlier education, when using education to model other 
events (for example, field of employment) can mean that the number of people in 
certain professions is over or under-estimated. The nature of variables output in the 
education module is a key point to consider in the design of APPSIM as they are 
central to several other modules.   

2.5 SESIM  
Sweden’s Ministry of Finance has developed a dynamic microsimulation model 
called SESIM. In SESIM events are simulated in a sequence and updated each year. 
Education is the second module in the model’s sequence, following the modelling of 
demographic events. The education module of SESIM attributes four levels of 
education:  
 

• Primary school (not more than 2 years of high-school education);  
 
• High school degree (more than 2 years of high-school);  

 
• Bachelor’s degree (not more than three years of education after high-school); 

and  
 

• University degree (more than three years of education after high-school). 
(Pylkkänen 2000, p8). 
 

                                                 
2 ‘Mean constrained drawing methods’, see Fredriksen 2003, p. 16. 
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All people have ‘child status’ up until the age of 15 and are assumed to attend school 
for all the relevant years up to this age (Flood et al. 2003, p5). From 16 onwards 
people are ‘at risk’ of being attributed to different educational situations and, finally, 
levels of attainment (Flood et al. 2003, p32). The modelling of educational events is 
modelled in the following way: 
 

Event/outcome: starting high school 
At risk: 16-year old not disability pensioner 
Algorithm: all individuals start high school at 16 years of age. 
Comment: at most, three years of studies are required in order to obtain a high 
school degree. 
 
Event/outcome: exit from high school 
At risk: students at high school 
Model:  logistic regression 
Covariates: sex, parent’s highest education, parent’s highest age, nationality, 
indicator for divorced parents, household’s income (quartiles), number of 
children in household 
Comment: for those individuals who are predicted to exit, a time for this exit is 
also predicted by a random draw. 
 
Event/outcome: starting university studies directly after high school 
At risk: 19 years old who finished their high school degree the preceding year 
and who are not disability pensioners or on parental leave. 
Model:  logistic regression 
Covariates: sex, nationality, indicator for living with parents, indicator for own 
children, indicator for living in big city, rate of unemployment 
 
Event/outcome: exit from university studies before a degree 
At risk: students at the university 
Model:  logistic regression 
Covariates: sex, nationality, marital status, age, number of children, indicator for 
living in big city 
Comment: university studies are assumed to continue three or four years. 
Students that exit after the third year obtain a degree, after the forth year they 
obtain a degree by default. 
 
Event/outcome: transition from labor force to university studies 
At risk: individuals with a degree from high school who do not have a student 
status 
Model:  logistic regression 
Covariates: sex, nationality, GNP-growth, time since the high school degree, age, 
marital status, number of children 
 
Event: transition from labor force to ”komvux” (high school for adults) 
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At risk: individuals between 20 and 64 years of age without a degree from high 
school, who are not disability pensioners or on parental leave 
Model:  logistic regression 
Covariates: sex, nationality, GNP-growth, marital status, time since the high 
school degree, number of children, age 
Comment: studies at ”komvux” are assumed to continue for three years, this 
gives a high school degree. 
 
Event/outcome: university studies directly after ”komvux” 
At risk: individuals who finished ”komvux” the preceding year and who are not 
disability pensioners or on parental leave. 
Model:  logistic regression 
Covariates: sex, nationality, age, marital status, number of children, indicator for 
living in big city, GNP-growth 
 
(Flood et al. 2003, p32-33).  

 

2.6 DYNASIM  

DYNASIM has been developed by the Urban Institute, USA. DYNASIM allocates 
events to each person on a yearly basis. A person’s progression though education is 
modelled using ten ‘separate cross-tabulations’, based on race, sex, parental 
education, and the amount of time that the person has spent in school so far 
(Favreault and Smith 2004, p10). Race, sex and usually educational attainment 
groups are modelled separately. 

It is possible for people to repeat grades in primary and secondary school, and to 
stay in college for more than four years. People can also drop out of and return to 
schooling at several different points. 

The sequence of decisions modelled is as follows: 

Entry to grade school 

 

Commencement of grade 7 

 

Commencement of grade 8 

 

Commencement of grade 9+ (accounting for retention / repeating) 
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Failure to complete 8th grade 

 

Entry into high school (for those who have completed grade 8) 

 

Annual high school continuation (including additional retention years) 

 

Dropping out of high school 

 

Entry into college 

 

Continuation of college (up to five separate years)  

 

Dropping out of college 

 

Entering graduate school 

People in their late twenties do not re-enter education. However, baseline people 
who were enrolled at older ages can continue. 

Several transition probabilities have been altered so that allocations meet targets of 
the age-sex-race distribution of educational attainment based on population data3.  

2.7 LifePaths  

LifePaths has been developed by Statistics Canada. In contrast to many of the models 
outlined in this paper, LifePaths simulates events in continuous time. This means 
that events can occur at anytime, rather than being attributed at an annual interval. 
The model is constantly updating ‘waiting times’ to possible outcomes, based on the 
likelihood of certain outcomes for each person based on their characteristics. The 

                                                 
3 Much of the information on DYNASIM was sourced from an email from Melissa Favreault, 

a developer of the model sent 28 January 2007. Notably some of the team who worked on 
DYNASIM’s education module are currently developing one for the US Social Security 
Administration’s POLISIM model, details of which will not be know for some months.  
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event with the shortest waiting time is the next event to be allocated to the person, 
and as the person’s status changes, the waiting times for remaining events are 
adjusted (see Statistics Canada 2007, p3-4). Thus education is also modelled in this 
way. 

‘Primary-secondary’ and ‘post-secondary’ school are modelled separately, a key 
function of the primary-secondary module being to allocate access into the post-
secondary system. Individuals begin primary school in September of the year they 
turn six, and continue until at least their tenth birthday. After their tenth birthday, 
students begin to be allocated to one of three pathways: 

• To graduate without dropping out; 

• To drop out, return, then graduate; or 

• To drop out, return, then drop out again and not complete secondary school. 

(Statistics Canada 2007, p15)  

Notably, while students can drop out from the age of ten, only those of 15 or over 
can graduate. Each step of the process of modelling primary-secondary school 
involves two competing events for students: to graduate or to drop out. Thus there 
are three outcomes for the student: to graduate, to drop out, or to continue in school. 
The probabilities of these events are based on age, sex, month of birth, province of 
residence, calendar month and educational history. In most cases, students who drop 
out will return to school. When a student drops out their waiting time before re-entry 
depends only on their sex and province. Once they re-enter they are treated the same 
as the other students, although their graduation and drop out probabilities are 
different to those of students who have not dropped out.  

This process operates within several rules: 

• Students can only graduate at the end of June, August or December; 

• Students who have dropped out cannot return to school in one of these 
graduation months; 

• The chances of someone who has dropped out re-joining are highest at the 
beginning of term and diminish towards graduation; 

• The student’s year of graduation is governed by their province of residence, as 
the year of graduation (i.e., 11, 12 or 13) differs between the Canadian 
provinces; and  
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• Any student who continuously attends primary-secondary until age 25 (i.e., 
someone who has not been allocated the event of graduation or dropping out) 
is allocated to ‘non-completion’ of primary-secondary and exits the system.  

The post-secondary education path that a person will take is decided when they 
graduate from secondary school. The possibilities include: 

• Remaining a secondary school graduate; 

• Various combinations of trade vocational school certificates; 

• Other non-university certificates; 

• University degrees; or 

• Taking on, but dropping out of university or college 

(Statistics Canada 2007, p19) 

Overall there are ‘thirty distinct fates’ that can be allocated to a person. Once this 
‘fate’ has been allocated further ‘fates’ are also decided. For example: 

• For those who are to attend more than one institution, which one they will 
attend first;  

• For those going to university, their province of study is allocated, influenced 
by their sex and their province of residence (it is assumed those studying in 
non-university institutions always study in their home province); 

• When the province of study is known, the waiting period until the person 
commences the first program is calculated, dependent on province of study, 
the person’s decided ‘fate’ and sex; 

• One of 100 fields of study is allocated to each person attending college or 
university. Then a pattern of study, representing the total length of the 
program, and how long will be spent in full and part-time study as well as 
any years off is allocated. 

• People attending a trade vocational institution are allocated to one of six 
programs. Once the type of course is chosen, the length of the program is 
decided immediately. 

(Statistics Canada 2007, p19) 

Similarly to NATSEM’s DYNAMOD, LifePaths models the employment of students 
as a separate labour market. Full-time students are allocated to being employed, self-
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employed or not employed. It is first decided whether they are employed or not, and 
then for those ‘employed’ some are allocated as being self-employed. The likelihood 
and timing of transitions between these states is updated monthly and is influenced 
by sex, province, status in parental home and variables representing ‘seasonal 
employment patterns and time trends’ (Statistics Canada 2007, p32). 

For the modelling of students’ labour force participation, transition probabilities are 
estimated separately for students in primary-secondary, college, university and other 
schools. Similarly to DYNAMOD, labour force decisions are modelled separately for 
those who have and have not worked previously. 

2.8 Summary of lessons for modelling education in APPSIM 

Several lessons for the development of APPSIM can be drawn from this review of 
approaches to modelling education in dynamic microsimulation models. Table 2 
compares some key aspects of the models reviewed in this paper and several lessons 
for the development of APPSIM’s educational module can be drawn from these 
comparisons: 
 

Time: It is proposed that APPSIM’s education module be run at discrete (annual) 
time. As shown in the review of dynamic education modules in this paper, all the 
models except for the Canadian LifePaths model are based on annual transitions. 
This is also consistent with other planned modules for APPSIM. 
 

Minimum level of compulsory education: As shown in Table 2, in the models 
reviewed full-time education is generally compulsory until some point during high 
school. In DYNAMOD, full-time education was compulsory until year 10, which is 
an appropriate reflection of the Australian education system. It is recommended that 
full-time education be compulsory up to a level of year 10 in APPSIM also. While 
Australian students are permitted to leave school slightly earlier than this, the 
significant majority stay until year 10. As shown in Figure 2, the proportion of people 
studying full-time only begins to decrease significantly after the age of 15 and 16 
years, i.e. those likely to be in year 10 in the Australian schooling system.  

 

Returning to education: As shown in Table 2, the models have taken varying 
approaches to adults returning to education. As Australians are studying more, and 
until later in life, combining work and study and changing career paths throughout 
their working lives, it would be most realistic to place the most minimal assumptions 
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possible around people returning to education. It is proposed that the APPSIM 
education module will allow students to return to education at TAFE or university 
until a set age limit at which the sample of students in available data becomes so 
small that it is unable to be modelled effectively.  

Data from the 2001 Census shows that while enrolments in TAFE and university 
peak for age groups in the late teens and early 20’s, substantial numbers of students 
continue into older age groups (see Figure 2). The Census shows that in 2001 six per 
cent of men and five per cent of women aged 25-29 were studying full-time. A 
further seven per cent of men and nine per cent of women in this age-group were 
studying part-time. In older age-groups, the percentage of both men and women 
studying full-time drops to below 3 per cent. Greater proportions of both men and 
women were studying part-time into older age groups. Part-time study is likely to 
have less impact on incomes, labour force characteristics and fertility for example 
than full-time study. Thus it is proposed that the age cut-off for returning to 
education be set at 30, at least in the initial simple version of the module. 

Figure 2 Full and part-time study by age and sex, Census 2001 

0
10
20
30
40
50
60
70
80
90

100

5 y
ears

7 y
ears

9 y
ears

11
 ye

ars

13
 ye

ars

15
 ye

ars

17
 ye

ars

19
 ye

ars

21
 ye

ars

23
 ye

ars

25
–2

9 y
ears

35
–3

9 y
ears

45
–4

9 y
ears

55
–5

9 y
ears

65
–6

9 y
ears

75
–7

9 y
ears

85
 ye

ars
 an

d o
ve

r

P
er

ce
nt

ag
e 

of
 a

ge
 s

ex
 g

ro
up

% males studying full-time  
% females studying full-time  
% males studying part-time  
% females studying part-time  

 
Data source: 2001 Census Household Sample File CURF 

It was also assumed in DYNAMOD that adults would only return to a ‘higher’ 
course than the highest qualification that they have completed. This assumption will 
also be applied in APPSIM’s education module. 
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Table 2 Overview of approaches to modelling education in dynamic microsimulation models 

Model DYNAMOD SAGE DYNACAN MOSART SESIM DYNASIM LifePaths 

Organisation NATSEM, 
Australia  

LSE and King’s 
College, UK 

Dept. Human 
Resources and 
Social Development, 
Canada 

Statistics Norway Ministry of 
Finance, Sweden

Urban Institute, USA Statistics Canada 

Time Annual Annual Annual Annual Annual  Annual  Continuous 

Full-time education 
compulsory to: 

Year 10 Age 15 Age 13 Age 16 8th grade Age 10 

Restrictions on 
commencing 
education as an 
adult 

Adults can return 
at any age to 
commence a 
‘higher’ course  

Once a person enters 
the workforce, which 
happens by the time 
they reach 22, they 
cannot recommence 
education. However, 
qualifications are 
‘adjusted’ at the age 
of 28 

It is assumed that 
when someone 
leaves education 
they cannot return. 
However to account 
for continuing 
education 
qualifications are 
adjusted at the age of 
32.  

People can return 
to study at any 
age. 

People can 
return to school 
at any time. 
Those aged 
between 20 and 
64 attend 
‘komvux’ - 
‘university for 
adults’.   

People in their late 
20’s cannot re-enter 
education, but 
‘baseline’ people who 
were enrolled at later 
ages can.  

 

Taking years off or 
repeating 

Up till year 12 
students do not 
repeat or take 
years off. In 
tertiary education 
the decision to 
drop out or 
continue is 
modelled each 
year 

Students cannot 
have gap years or 
repeat 

Yes it is possible for 
students to drop out 
of education for a 
period and return to 
school / their course. 
Repeated years are 
also accounted for. 

Students cannot 
repeat years in 
primary school 
(which goes until 
students are 16). 
They can take 
years off before 
and during a higher 
course, and can 
change into a 
different field of 
study.   

 People can repeat 
grades in primary, 
high school and 
college. It is possible 
for them drop out and 
re-enter education at 
several points. 

From age 10 
students can 
drop out and 
return to school 
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Model DYNAMOD SAGE DYNACAN MOSART SESIM DYNASIM LifePaths 

Alignment  Yes, attempts to 
hit targets of 
number by type 
of tertiary course 
by age and sex 

Yes, qualifications 
adjusted at age 28 

Yes, qualifications 
adjusted at 32 and 
numbers for each 
age group aligned.  

Yes, adjusted to 
meet yearly targets 
of number of 
students by gender 
and age. 

Yes, some transition 
probabilities have 
been altered so that 
output meets targets 
of the age-sex-race 
distribution of 
educational 
attainment. 

 

Is student 
employment 
modelled in a 
specific module? 

Yes  No Yes  

Qualifications 
imputed 

Year 10 
Year 11 
Year 12 
TAFE  
University 
bachelor 
Graduate 
diploma 
Masters 
Higher degree 

Year 10 equivalent 
(GCSE) 
Year 12 equivalent (A 
level) 
Higher qualification 

High School 
Trade 
College 
Undergraduate 
university 
Graduate studies 
 

Primary School 
High School 
Bachelor degree 
(no more than 3 
years education 
after high school)
University degree 
(more than 3 
years after high 
school) 

High School 
College 
Graduate School 

Below secondary 
school 
Secondary 
school graduate 
Trade vocational 
school certificate 
Other non-uni 
certificates 
Uni degrees 
Uncompleted uni 

Is field of study 
imputed? 

Yes No  Yes  Yes  Yes 

Are ‘macro’ variables 
used in transition 
probabilities? 

Yes, participation 
rates by state 
and economic 
conditions by 
state 

 No 
 

Yes, 
unemployment, 
relative wages and 
capacity in the 
educational system
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Repeating years of education and taking years off: Assumptions about students 
repeating and taking years off in education has also been approached in varying 
ways across the models reviewed. A more detailed review of data (some yet to be 
obtained) will illuminate the trends current in Australian education and whether 
repeating and gap years are common enough to be able to be modelled, as well as 
whether adequate data on such flows is available. It is probable that the best 
approach to APPSIM will be similar to that in DYNAMOD, where years cannot be 
skipped or repeated in secondary school but the decision to continue or drop out is 
modelled each year for students in tertiary education. It is also recommended that 
APPSIM model the return to education for those who have dropped out of a tertiary 
course separately to the general workforce. This is similar to the approach taken in 
LifePaths. Those who have dropped out of a tertiary course will be flagged for a 
certain number of years following their dropping out (to be determined by analysis 
of data) and their probability of returning in the following year calculated for each 
year. It is estimated that this probability of returning will diminish as years pass, and 
at a certain point the individual will lose their flag and be modelled with the rest of 
the workforce.  

Alignment:  As shown in Table 2, most of the education modules reviewed involve 
alignment of results. It is recommended that APPSIM’s education module be aligned 
to targets based on administrative data from the Department of Education, Science 
and Training, or other data if required. A minimum level of detail for these targets 
could hopefully be the number of students in each type of education by age and sex. 
Further investigation of data will reveal the level of detail to which projections can be 
aligned. It would be ideal for other aspects of the education module, such as the 
modelling of HECS / HELP debt, to also be aligned to administrative data wherever 
possible.  

Modelling student employment as a separate module: There was little information 
available for many of the models about how students’ earnings were modelled while 
they were studying, probably indicating that did not form part of the education 
modules for most of the models. DYNAMOD and LifePaths are the only two 
education modules known to include the modelling of employment for students as 
separate to the models’ labour force module. While there are arguments for why this 
was an appropriate way to model student earnings for DYNAMOD, further 
discussion with NATSEM staff who worked on the development of DYNAMOD 
indicates that this modelling was very complicated and perhaps should not be 
included in APPSIM’s education module. There were also specific plans for the use 
of DYNAMOD at the time of its development that made the student earnings 
module necessary that do not apply to APPSIM. As discussed in Harding (2007), a 
broad lesson drawn from the overall review of dynamic microsimulation models is 
that in order to meet budgets and time frames it is most effective to first develop a 
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simple working model that can be further developed if given time and funding. Thus 
it is recommended that a student earnings module is not included in APPSIM’s 
education module at this stage. 

Qualifications imputed: The models reviewed impute educational qualifications to 
varying levels of detail. However, generally they differentiate between secondary 
school, university and trade qualifications. The level of detail that can be modelled is 
governed by the purpose of the module within the whole model (how the 
qualifications will be used to model other things, and whether they are of interest in 
themselves), the availability of data and the appropriateness of attributing specific 
qualifications based on the content of the data. 

A key function of APPSIM’s education module is to inform the labour force module. 
The labour force module requires four levels of qualifications to be modelled: 
university, trade, year 12, and less than year 12 (Keegan 2007). This is therefore the 
minimum level of detail required to be modelled by the education module. Further 
review of data and analysis of its content will reveal whether a finer level of detail 
can and should be modelled. For example, DYNAMOD modelled the decision to 
complete year 11 and then year 12 separately, so that someone could have a highest 
qualification of year 10, 11 or 12. However if this level of detail is not necessary for 
the modelling of labour force status, or other life events, the level of complexity to 
model these two qualifications separately may outweigh the benefits of its inclusion. 
Alternatively, in order to meet targets of the correct number of students by age and 
sex it may be necessary to model the transitions between the two years separately, in 
which case the two qualifications could be attributed without any unnecessary 
complexity. Similarly at the other end of the qualification scale, small sample sizes 
could make the modelling of various post graduate qualifications problematic. If this 
level of detail is not required to inform other modules, and if the numbers are not of 
interest in themselves, simplification of the levels of qualifications may be 
appropriate. 

Field of study: Most of the models reviewed do model the field of study undertaken 
by tertiary students. However, this modelling would be complex and possibly not of 
great additional value to the APPSIM model. As with detailed levels of qualification, 
the appropriateness of modelling the field of study depends on whether it is of 
interest to the model’s users in itself, or required to inform other modules. There are 
arguments for and against modelling the field of study in APPSIM. It would require 
complex modelling and it is not yet clear whether it would be necessary, and a 
valuable use of time and budget. As people are increasingly changing career paths 
throughout their working lives, the influence of one’s field of study on employment 
has become less clear. Field of study is not required by the labour force module. 
Alternatively, the number of students in various courses may be of intrinsic interest. 
Most importantly, field of study does impact on a student’s HECS / HELP debt. 
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However the way in which this will be modelled, and what data are available is not 
yet clear. (This is discussed further below). While field of study does influence a 
student’s debt, fees are per unit, not for the whole course, so field of study could not 
simply be used as a proxy for the level of debt held anyway. Perhaps instead an 
average debt could be allocated to students on the basis of other characteristics (to be 
explored when more is known about available data). Given these issues, at this stage 
it is recommended that field of study not be modelled by the APPSIM education 
module. 

The use of ‘macro’ variables in the calculation of transition probabilities: 
DYNAMOD and MOSART include macro variables such as participation rates and 
relative wages in their education modules. This seems like an ideal inclusion in the 
modelling of educational trends. However, it would be complex as such factors are 
already implicit in administrative and survey data aggregates and the effect of such 
factors on what these aggregates could have been is not clear. The inclusion of a ‘mic-
mac’ module in APPSIM - by which the ‘micro’ level life events of individuals are 
continually aligned against a ‘macro’ model modelling aggregates simultaneously - 
could possibly allow the impact of fluctuations at the macro level to be included in 
APPSIM’s education modelling. However at this stage, in the interests of simplicity, 
it is recommended that macro variables not be included in the calculation of 
transition probabilities in APPSIM’s ‘stage one’ education module.  

3 Review of available data 

The design of the module is also dictated by what data are available for use in 
modelling, and for validation. This section briefly outlines available data on 
educational stocks and flows. Appendix 1 to this paper contains some tables showing 
the distribution of Australians across various types of educational participation. As 
2001 is the base year for APPSIM the review has focussed on data sources for that 
period, although data that is released at regular and frequent intervals is ideal. 

3.1 Australian Census of Population and Housing, Household 
Sample File 

Compiled by: Australian Bureau of Statistics (ABS) 

Released: 2001, next release will be for the 2006 Census  

The Census Household Sample File 2001 (HSF01) is a one per cent sample of the 
Australian population, containing 79,320 families and 188,013 persons (ABS, 2003). 
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As it is a one per cent sample, the weight used is 100 for each person. The HSF01 
provides useful information on highest qualifications held, as well as the level and 
type of institution at which individuals are studying. Some information is also 
provided on when the highest qualification was completed in single years over the 
recent period, which could be useful for looking at transitions. There is also a 
variable stating whether the individual is studying full or part-time, presented in 
Figure 2. 

The regular release and large sample size are advantages of using the HSF01. It will 
also be especially useful for the student labour market module as information on 
both educational and labour force participation is provided.   

3.2 The Household, Income and Labour Dynamics in Australia 
(HILDA) Survey 

Compiled by: The Melbourne Institute, University of Melbourne  

Released: the fifth wave of the survey has been released in 2007 covering data from 
2001 to 2005, with the next expected in 2008, covering data to 2006. 

The HILDA survey is a longitudinal survey that was first conducted in 2001. The 
wave 1 panel consisted of 7682 households and 19,914 individuals. All individuals 
aged 15 and over are interviewed and give information on current and previous 
study to a detailed level. Information on labour force participation is also collected. 
Although the survey is a representative sample of the Australian population, when it 
is broken down by single year of age and gender, the unweighted sample in each 
type of education is quite small.  

3.3 The Longitudinal Surveys of Australian Youth (LSAY) 

Compiled by: Australian Council for Educational Research and Department of 
Education, Science and Training  

Released: the fifth wave of the survey has been released in 2007 covering data from 
2001 to 2005, with the next expected in 2008, covering data to 2006. 

The LSAY conducts annual telephone interviews of several cohorts of Australian 
students, beginning when they are in mid secondary school until they are about 25. 
The samples are nationally representative. The oldest group in the project comprised 
people born in 1961; the youngest group comprises people born between 1 May 1987 
and 30 April 1988. Information on the links between social characteristics, education 
and training, and employment can be drawn from the surveys. Issues investigated in 
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the LSAY project include school achievement, school completion, participation in 
vocational and university education, gaining and maintaining employment, and 
household and family formation.  

LSAY would be useful for ‘flows’ data, as it could provide information on ‘who’ is 
commencing or finishing what course, and as it is longitudinal it can provide insight 
into the paths people take.  

3.4 Selected Higher Education Statistics 

Compiled by: Department of Education, Science and Training (DEST) 

Released: the most recently released data is from 2003, it is released annually 

DEST releases administrative data on all students in Australian universities. 
Information is available on the number of students by age, gender, institution, 
citizenship, level and field of study, ‘equity group’ (for example rural, low socio-
economic status, women in non-traditional area, indigenous). Notably there is a 
specific table on HECS / HELP status. There are also specific tables showing the 
numbers of commencing students, students new to higher education and 
completions. 

3.5 Vocational and Technical Education Statistics 

Compiled by: The National Centre for Vocational Education Research (NCVER) 

Released: annually or quarterly, the most recent data is available for 2005 or 2006 
depending on the table 

A wealth of data is available on technical and vocational education. NCVER provides 
data under the broad categories of apprentices and trainees, students and courses 
and student outcomes. Thus, this data will be useful for modelling and /or 
validating numbers of students in technical and vocational education. The 
apprentices and trainees tables give the number of students by state, age (at 
commencement), qualification level, whether they are an existing worker, full or 
part-time status, expected duration of training and occupation. 
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4 Proposed approach to APPSIM 

The review of the education modules of various dynamic microsimulation models 
and education data available in Australia presented here provide a foundation for 
proposing how education will be modelled in APPSIM. The aim of this proposed 
‘first cut’ approach is to get a simple module working that will meet the broad 
requirements and purposes of APPSIM, which can be further developed given time 
and adequate budget. Further review and analysis of data will continue to inform the 
specifics of the education module, as will the iterative process of the module’s 
development. The following section sets out a simplified proposal of what is 
required of APPSIM’s education module, and how this will be achieved.  

The design of the education module of a dynamic microsimulation model is dictated 
by the purpose of the module; what educational information is required; and how it 
will be used in other modules and output. On this basis there are three key points of 
information that need to be generated by the education model. These are: 

1. Current study status (whether or not studying, full / part-time study and type 
of institution); 

2. Highest qualification (to be updated as student completes a new course); and  

3. HECS / HELP ‘band’ and amount accumulated. 

4.1 Current study status and highest qualification 

The modelling of the first two points forms the major part of the education module. 
Based on the review of approaches to modelling education and available data 
discussed in this paper, as well as the requirements and aims of the APPSIM model, 
it is proposed that APPSIM’s education module be similar to that of DYNAMOD, as 
shown in Figure 1, but with several changes. Figure 1 depicts the ‘flow’ of the 
DYNAMOD education module; the decisions made, who is at risk of each decision 
and the explanatory variables used to model each decision. This is the basic 
framework (detailed in Section 1 of this paper) that will be followed in APPSIM. The 
revised approach is shown in Figure 3.  

Further data analysis will determine exactly which data sources will be used to 
model and align each transition through education. Regression based transition 
probabilities will be used to guide people from Year 10 through each of the possible 
paths shown in Figure 3, possibly based on the suggested explanatory variables 
shown. This process will designate for individuals both their current study status 
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(including what type of institution they are attending and whether they are full or 
part time), and their current highest level of qualification.  

Figure 3 Proposed method for APPSIM's 'stage one' education module  
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APPSIM’s education module will also have the following differences to DYNAMOD: 

• DYNAMOD used state of residence to model a child’s commencement of 
primary school, the type of school they attended and secondary and tertiary 
educational transitions. In APPSIM the use of state in education modelling 
would be problematic as it would require the modelling of interstate 
migration for each individual throughout the course of their life. Further, the 
age at which children began school used to differ with state. This is to be 
phased out by 2010 so the minimum age for starting school will be the same 
for children in all states (see Atelier Learning Solutions and Access Economics 
2006). Therefore state will not be used as an explanatory variable in the 
modelling of education in APPSIM. It is also recommended that the 
occupation of the potential student’s parents not be used, as this will probably 
change throughout their life. In general further research will be conducted 
into what explanatory variables will be used for each transition. 

• While education is generally based on calendar years, APPSIM is based on 
financial year periods. However this does not create a great problem as what 
is actually being modelled is the student’s transition within the previous period, 
i.e. in the financial year 2001-02, this 15 year old commenced Year 10. 
Following the DYNAMOD method of all primary school students completing 
Year 10 before the possibility of dropping out or commencing other education 
is modelled, the proportion of the year spent in study would not need to be 
modelled, as before tertiary education it is not relevant for the purposes of the 
model. For those in tertiary education, part or full-time status will be 
modelled. Thus for the purposes of modelling income and HECS, the 
proportion of the year spent studying and working will be captured by this 
sub-module.  

• It is worth noting that age regulations for starting school state a minimum age 
and that students will often begin a year older than this depending on what 
time of year they were born. Thus in order to match historical data, some 
students will need to begin at age five while others will begin at six. This 
distribution of an age group across various levels of school then continues 
throughout their schooling. Therefore rather than allocating a student 
transition into to a year level based on the age they turn in the period (i.e. at 16 
a student completes Year 10), transitions will simply follow from 
Kindergarten to Year 10. Allocations will be validated against data on the 
distribution of people in each age group across various educational levels 
(similar to the tables in the Appendix) to make sure they capture the right 
number of say, 12 year old boys and girls in years 6 and 7. Further research 
will also confirm whether the assumption of all students completing Year 10 
remains viable. 
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4.2 Modelling the Higher Education Contribution Scheme / Loan 
Program (HECS / HELP) 

HECS / HELP is an Australian government scheme which allows students to defer 
their university course fees until their income exceeds a certain amount, after which a 
proportion of income is deducted until the loan is paid off. In 2005, HECS was 
replaced by HELP, although the scheme is often still colloquially referred to as 
HECS. 

In 2001, around 79 per cent of university students had deferred their HECS liability - 
that is, they had not paid for their study up front and had incurred a HECS debt. 

In order to construct to a simple model of HECS, the following information would be 
ideal: 

• ‘Who’ is likely to defer their HECS debt? The frequency of deferred HECS 
debts by characteristics such as age, sex and any others available would be 
useful. 

• How much debt is accumulated by who? The amount of debt accumulated per 
year by as detailed level of student characteristics as possible, hopefully 
eliminating the need for inclusion of ‘field of study’, as discussed above.   

It is likely that data containing such information will be available from DEST and a 
further investigation of this data will determine how the debt will be modelled. 
Based on assumptions of what the data will contain, the simple model of HECS 
outlined below is proposed. 

First, it would be necessary to flag which university students will defer their 
university fees (that is incur a HECS debt). If it is possible to obtain unit record data 
on university students and some of their characteristics, regression will be used to 
allocate a HECS debt to individuals. This is likely to be a high proportion and 
possibly needs to be aligned to the administrative data. 

Second, the level of debt needs to be allocated to the individual. This is not a 
particularly simple thing to model, as HECS is accumulated for each unit a student 
does each semester, not simply at a broad course level. There are three ‘bands’ of 
HECS that apply to various field areas. This means that a single figure cannot be 
allocated to students when they complete a degree. It is recommended that a 
regression model be used to attribute an amount of debt to each student at the end of 
their course based on the length of their course at completion and other 
characteristics that are shown to impact on the level of HECS accumulated. 
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Appendix 1: Census 2001 Tables 

Table 1: Number and percentage of females participating in education by age 
and education type 

Age 
 

years 

Pre-
school 

Government 
Primary 

Non-
Government 

Primary 

Government 
Secondary

Non-
Government 
Secondary

TAFE University Other, 
NS,NA, 

OS 
Visitor* 

Total 

3 26,300 . . . . . . 99,200 126,300
% 21 . . . . . . 79  
          
4 65,800 . . . . . . 49,100 121,300
% 54 . . . . . . 40  
          
5 38,300 49,200 23,600 . . . . 15,100 126,400
% 30 39 19 . . . . 12  
          
6 . 77,900 34,500 . . . . 12,000 125,000
% . 62 28 . . . . 10  
          
7 . 79,300 34,700 . . . . 10,200 124,900
% . 63 28 . . . . 8  
          
8 . 83,300 30,700 . . . . 12,000 126,700
% . 66 24 . . . . 9  
          
9  . 88,600 35,800 . . . . 11,100 136,300
% . 65 26 . . . . 8  
          

10  . 89,500 33,700 . . . . 13,100 136,700
% . 65 25 . . . . 10  
          

11  . 81,100 33,200 . . . . 8,800 128,900
% . 63 26 . . . . 7  
          

12  . 42,600 18,000 37,300 24,900 . . 6,700 130,600
% . 33 14 29 19 . . 5  
          

13  . 4,800 . 69,300 44,200 . . 5,400 126,400
% . 4 . 55 35 . . 4  
          

14  . . . 72,900 43,500 . . 7,800 129,200
% . . . 56 34 . . 6  
          

15  . . . 66,300 39,800 . . 12,800 123,500
% . . . 54 32 . . 10  
          

16  . . . 64,100 39,000 4,800 . 19,500 132,200
% . . . 48 30 4 . 15  
          

17  . . . 55,600 32,400 7,500 5,800 30,200 134,200
% . . . 41 24 6 4 23  
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Table 1 continued 
Age 

 
years 

Pre-
school 

Government 
Primary 

Non-
Government 

Primary 

Government 
Secondary

Non-
Government 
Secondary

TAFE University Other, 
NS,NA, 

OS 
Visitor*

Total 

18  . . . 12,300 8,200 16,900 33,100 50,700 126,600
% . . . 10 6 13 26 40  
          

19  . . . . . 20,600 43,300 60,200 132,400
% . . . . . 16 33 45  
          

20  . . . . . 11,100 44,800 62,300 123,900
% . . . . . 9 36 50  
21  . . . . . 9,700 36,700 76,400 124,200
% . . . . . 8 30 62  
          

22  . . . . . 8,200 26,200 77,200 118,000
% . . . . . 7 22 65  
          

23  . . . . . 7,500 21,900 98,200 130,200
% . . . . . 6 17 75  
          

24  . . . . . 6,600 15,700 94,300 123,000
% . . . . . 5 13 79  
          

25–29 . . . . . 30,900 53,500 599,700 684,400
% . . . . . 5 8 88  
          

30–34 . . . . . 28,200 36,600 658,200 723,300
% . . . . . 4 5 91  
          

35–39 . . . . . 28,200 28,700 667,700 725,100
% . . . . . 4 4 92  
          

40–44 . . . . . 26,000 22,200 683,100 732,300
% . . . . . 4 3 93  

45–49 . . . . . 20,800 17,900 631,700 671,100
% . . . . . 3 3 94  
          

50–54 . . . . . 13,000 9,800 608,700 632,000
% . . . . . 2 2 96  
          

55–59 . . . . . 5,800 4,200 474,400 487,800
% . . . . . 1 1 97  
          

60–64 . . . . . . . 393,300 399,200
% . . . . . . . 99  
          

65–69 . . . . . . . 334,600 341,100
% . . . . . . . 98  
          

70–74 . . . . . . . 321,700 326,800
% . . . . . . . 98  
          

75–79 . . . . . . . 277,000 279,500
% . . . . . . . 99  
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Table 1 continued 
Age 

 
years 

Pre-
school 

Government 
Primary 

Non-
Government 

Primary 

Government 
Secondary

Non-
Government 
Secondary

TAFE University Other, 
NS,NA, 

OS 
Visitor* 

Total 

80–84 . . . . . . . 197,500 199,100
% . . . . . . . 99  
          

85 
and 
over 

. . . . . . . 182,000 182,900

% . . . . . . . 100  
          

Total 130,400 601,600 249,600 388,200 236,800 252,100 404,200 7,278,000 9,540,900
% 1 6 3 4 2 3 4 76 100 

Source: ABS Census 2001 Household Sample File CURF. 

Note: Cells referring to small samples have been removed. 

*This column combines 'Other', 'Not Stated', 'Not Applicable' and 'Overseas Visitor' 
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Table 2 Number and percentage of males participating in education by age and 
education type 

Age 
 

years 

Pre-
school 

Government 
Primary 

Non-
Government 

Primary 

Government 
Secondary

Non-
Government 
Secondary

TAFE University Other, 
NS,NA, 

OS 
Visitor*

Total 

3 27,100 . . . . . . 97,100 124,500
% 22 . . . . . . 78  
          
4 69,400 4,400 . . . . . 53,200 130,700
% 53 3 . . . . . 41  
          
5 46,000 49,800 19,900 . . . . 17,000 133,100
% 35 37 15 . . . . 13  
          
6 . 83,800 28,900 . . . . 14,800 128,300
% . 65 23 . . . . 12  
          
7 . 85,000 34,900 . . . . 12,600 133,300
% . 64 26 . . . . 9  
          
8 . 84,900 36,700 . . . . 11,500 134,000
% . 63 27 . . . . 9  
          
9 . 88,000 33,900 . . . . 11,800 134,600
% . 65 25 . . . . 9  
          

10 . 88,900 34,400 . . . . 13,300 137,400
% . 65 25 . . . . 10  
          

11 . 88,100 37,500 . . . . 8,700 139,200
% . 63 27 . . . . 6  
          

12 . 48,300 17,100 35,500 22,600 . . 9,600 134,000
% . 36 13 26 17 . . 7  
          

13 . 8,700 . 71,900 39,300 . . 6,000 129,700
% . 7 . 55 30 . . 5  
          

14 . . . 76,500 41,300 . . 8,300 132,700
% . . . 58 31 . . 6  
          

15 . . . 78,000 41,200 . . 18,600 141,000
% . . . 55 29 . . 13  
          

16 . . . 66,000 41,600 7,700 . 23,500 142,000
% . . . 46 29 5 . 17  
          

17 . . . 48,600 30,000 10,700 . 38,800 134,800
% . . . 36 22 8 . 29  
          

18 . . . 13,300 8,300 25,000 23,800 61,000 135,600
% . . . 10 6 18 18 45  
          

19 . . . . . 24,500 32,200 75,200 137,900
% . . . . . 18 23 55  
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Table 2 continued 
Age 

 
years 

Pre-
school 

Government 
Primary 

Non-
Government 

Primary 

Government 
Secondary

Non-
Government 
Secondary

TAFE University Other, 
NS,NA, 

OS 
Visitor* 

Total 

20 . . . . . 19,200 31,000 80,500 135,200
% . . . . . 14 23 60  
          

21 . . . . . 14,500 26,800 79,900 127,500
% . . . . . 11 21 63  
          

22 . . . . . 8,900 22,300 87,800 122,600
% . . . . . 7 18 72  
          

23 . . . . . 7,800 16,600 93,400 123,600
% . . . . . 6 13 76  
          

24 . . . . . 5,700 14,000 100,000 125,400
% . . . . . 5 11 80  
          

25–29 . . . . . 28,800 47,000 586,000 662,100
% . . . . . 4 7 89  
          

30–34 . . . . . 24,100 32,700 639,500 696,700
% . . . . . 3 5 92  
          

35–39 . . . . . 18,700 22,200 662,700 703,900
% . . . . . 3 3 94  
          

40–44 . . . . . 14,200 17,500 664,600 696,700
% . . . . . 2 3 95  
          

45–49 . . . . . 12,300 10,500 633,100 660,100
% . . . . . 2 2 96  
          

50–54 . . . . . 8,500 7,000 604,800 623,500
% . . . . . 1 1 97  
          

55–59 . . . . . 4,700 . 483,200 493,200
% . . . . . 1 . 98  
          

60–64 . . . . . . . 393,400 400,700
% . . . . . . . 98  
          

65–69 . . . .  . . 323,500 328,200
% . . . .  . . 99  
          

70–74 . . . . . . . 282,800 286,200
% . . . . . . . 99  
          

75–79 . . . . . . . 212,000 214,000
% . . . . . . . 99  
          

80–84 . . . . . . . 116,900 117,700
% . . . . . . . 99  
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Table 2 continued 
Age 

 
years 

Pre-
school 

Government 
Primary 

Non-
Government 

Primary 

Government 
Secondary

Non-
Government 
Secondary

TAFE University Other, 
NS,NA, 

OS 
Visitor*

Total 

85 
and 
over 

. . . . . . . 82,300 83,000 

% . . . . . . . 99  
          

Total 142,500 632,900 249,900 396,200 227,700 240,600 313,000 7,057,6009,260,400
% 2 7 3 4 2 3 3 76 100 

Source: ABS Census 2001 Household Sample File CURF. 

Note: Cells referring to small samples have been removed. 

*This column combines 'Other', 'Not Stated', 'Not Applicable' and 'Overseas Visitor' 

 


