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ASSESSING THE QUALITY OF LINKING SCHOOL ENROLMENT RECORDS
TO 2011 CENSUS DATA: DETERMINISTIC LINKAGE METHODS

National Centre for Education and Training

EXECUTIVE SUMMARY

The short and long term outcomes of Australian school students are influenced by the
social and economic environment in which education takes place. The Census Data
Enhancement (CDE) Education Quality Study aimed to assess the feasibility of linking
education data to the Census to supplement administrative data with rich socio-
economic information collected in the Census. Such contextual information about
school students would help to meet the need for improved data to inform education
policy and funding without the necessity of extending administrative collections or
additional survey collections with their consequent resource costs and burden on
parents. This study combined government school enrolment records from
Queensland, South Australia, Tasmania and the Northern Territory at the unit record
level for 2010 and 2011, with unit record data from the 2011 Census of Population and
Housing.

Census data from the linked datasets has proved very useful in assessing the quality of
socioeconomic indicators collected on school enrolment forms, in particular in filling
in some of the data gaps left by missing data on the enrolment forms, but also in
identifying data that has not been correctly collected or data-entered. This may have
implications for both improved data management in the enrolments collections and
use of these data in the Index of Community Socio-Educational Advantage (ICSEA).

Four examples of deterministic record linkage are compared against (i) the
benchmark of probabilistic record linkage using name and address (Gold standard),
and (ii) probabilistic record linkage conducted without name and address information
(Bronze standard).

Four techniques are used to assess the quality of the linked datasets. The first
compares the expected links to the actual links, adjusting for enrolment records
which would not have had a corresponding Census record due to Census undercount.
Census net undercount had the greatest impact on linkage rates for the Northern
Territory.

The second technique examines the properties of enrolment records that were not
linked to a Census record. In particular, missing or invalid values prevented records
from being linked.



Thirdly, two measures of linkage quality, the match-link rate and link accuracy, are
calculated to compare the Statistical Linkage Key (SLK) and Bronze linkages against
the benchmark of the Gold linkage. The SLK method was closest to the Gold in terms
of both match-link rate and linkage accuracy. The deterministic Bronze linkages were
of comparable quality to the probabilistic Bronze linkages, with generally lower
linkage rates, but higher linkage accuracy and match-link rate.

Finally, an assessment of the under- or over-representation of population sub-groups
is carried out, comparing frequency distributions from the SLK and Bronze linkages
against the benchmark of the Gold linkage and, where possible, the enrolments data.
These distributions include variables which are available from both enrolments and
the Census, and some variables which are only available from the Census. The
comparisons show a high level of similarity between the linked data and the original
enrolments datasets, and the strong reliability of linked Census data, in terms of
coverage and accuracy, for potential research.

This study confirms that the SLK could be used as a benchmark measure where full
name and address information is not available. The deterministic Bronze linkage
methods examined here have advantages over probabilistic ones in terms of linkage
quality, and reduced need for computational power and human resources. The
deterministic Bronze method has an adequate level of accuracy and representation for
research purposes, and could be utilised for further linkages in the inter-censal
period.

In the future, the ABS may consider weighting linked education data to better
represent population sub-groups, to enhance the reliability of linked education data
for longitudinal and cross-sectional analysis.

This paper extends the initial findings from the Census Education Quality Study
published in Assessing the Quality of Linking School Enrolment Records to 2011
Census Data (ABS cat. no. 1351.0.55.041).
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ASSESSING THE QUALITY OF LINKING SCHOOL ENROLMENT RECORDS
TO 2011 CENSUS DATA: DETERMINISTIC LINKAGE METHODS

National Centre for Education and Training

ABSTRACT

Data integration is a process of locating records pertaining to the same individual
from multiple data sources. Unit record level linkage is typically undertaken using
probabilistic and/or deterministic methods. Probabilistic linkage involves assessing
the overall likelihood that two records match on the basis of both how they agree and
how they disagree on linkage variables. Deterministic linkage is executed by finding
records that match exactly or on the basis of strict rules. Deterministic linkage is most
applicable where characteristics from the different sources are reported consistently,
so as to uniquely identify the individual. It is less applicable in instances where there
are problems with data quality, or where the reported characteristics cannot ensure
the unique identification of matching records. Compared with deterministic linkage,
probabilistic methods can return higher numbers of true matches but this may be at
the expense of higher numbers of false links as well.

This paper compares the quality of several integrated datasets created by the
application of probabilistic and deterministic linkage methods for the ABS Census
Data Enhancement Education Quality Study. This study linked 2011 Census data with
government school enrolment records from Queensland, South Australia, Tasmania
and the Northern Territory as part of feasibility testing for using data integration to
expand the evidence base for education and training policy. Four examples of
deterministic record linkage are compared against (i) the benchmark of probabilistic
record linkage using name and address (Gold standard), and (ii) probabilistic record
linkage conducted without name and address information (Bronze standard).

A significant finding is that deterministic linking utilising the SLK581 (a Statistical
Linkage Key which includes coded name information) approaches the quality of Gold
standard linkage, and may provide an acceptable alternative to Gold standard linkage
in instances where full name and address information is not available. In comparison
to probabilistic linkage, deterministic methods for Bronze standard linkage generally
achieved lower linkage rates but higher quality in terms of linkage accuracy and
match-link rate.
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1. INTRODUCTION

Improved data is needed to better inform education policy and funding in Australia
(DEEWR, 2011). At the same time, the costs of collecting new data, both financially
and in terms of provider burden, are prohibitive. As a result, agencies charged with
the responsibility for collecting, analysing and disseminating statistical information
have, for some years, been investigating innovative ways to maximise the use of
existing data (ABS, 2012; Karmel, 2013). Data integration is one possible solution to
this impasse; providing a cost-effective method for maximising the use of existing
data, without increasing the burden on data providers (ABS, 2013a).

The ABS uses data integration for statistical and research purposes only. This means
that the data is used to describe characteristics of groups within the population, and
relationships between variables such as social, economic and environmental
conditions, behaviours and outcomes. As an accredited Integrating Authority, the ABS
adheres to the Commonwealth principles for data integration. All data acquired by
the ABS is subject to the strict secrecy provisions of the Census and Statistics Act 1905
(Commonwealth).

Key considerations in any data linkage project are the available linking variables and
the method of linkage. Data linkage using name and address (Gold linkage) is of
higher quality than linkage without name and address (Bronze linkage) as it enables
more accurate record pair comparison. In many instances, however, name and
address may not be available due to privacy considerations.

In addition to the types of variables used, the linkage methodology may draw on
probabilistic or deterministic methods, or a combination of these methods.
Probabilistic linkage is where individual records from two datasets are compared on
their overall likelihood of being a match, based on agreement or disagreement on
common characteristics (linkage fields). For every pairwise comparison, ‘field
weights’” are computed for all linkage fields. These field weights reflect the probability
of observing agreement on the linkage field if both records pertain to the same person
(m-probability) relative to the probability that agreement might be observed for two
different persons (u#-probability). The field weights are summed to give each record
pair a total weight. Total weights are ranked and compared to an assigned cut-off
weight to determine whether the record pair is accepted or rejected as a match.
Clerical review involves the visual inspection of all available data pertaining to paired
records, and the application of human judgement to assign match status. Probabilistic
linkage can be used irrespective of the availability of name and address, but it has an
advantage where name and address are present.
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Deterministic linkage is where individual records from two datasets are compared on
the basis of common linkage fields. Records which agree exactly, or within a defined
tolerance (e.g. year of birth = one year), on a subset of linkage fields are identified.
Ranking and/or iterative linkage passes may be used to resolve instances where
multiple match candidates arise. Where name and address are not available,
deterministic methods can be used to achieve linkage rates that are adequate for most
statistical and research purposes (Karmel, 2005).

In some data integration projects, data custodians address privacy concerns by
supplying a statistical linkage key (SLK) in place of exact name and address. This
enables a higher quality deterministic linkage to be performed because the name
information in the SLK is almost always unique. To assess the quality of using an SLK for
education data to Census linkage, this study derived the SLK581 (AIHW, 2013; 1998) for
both the enrolments and Census datasets. This is an alphanumeric match set key
comprised of the second, third and fifth letters of the person’s surname, the second and
third letters of the person’s first name, eight digits from the person’s date of birth
(DDMMYYYY) and one character representing the sex of the person (M or F) —
concatenated in that order. The SLK581 is almost always a unique identifier; however,
multiple persons may share the same component characteristics, and therefore have
identical Statistical Linkage Keys.

SLK and Bronze linkage variables involve few, or no, variables that contain text string
values, such as names or street addresses. As a result, the benefits of probabilistic
linkage are less applicable. In addition, deterministic methods require fewer resources
both in terms of computational capacity and human resources (since clerical review is
rarely necessary or desirable with numeric linkage fields).

Probabilistic and deterministic linkage methods were used in the CDE Education
Quality study to link government school enrolment data from Queensland, South
Australia, Tasmania and the Northern Territory to the 2011 Census of Population and
Housing. To produce a benchmark Gold standard linkage, probabilistic methods
were used in combination with considerable clerical review. Both probabilistic and
deterministic methods were used to link the Bronze standard data and deterministic
methods were used to link the SLK data. The probabilistic methods have already been
described and evaluated in the initial findings from this study (ABS, 2013b). This
paper assesses the deterministic linkage methods to help shape future data
integration projects involving education information.
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2. THE DATA

A detailed description of the data sources being brought together for linkage is
available in the first release from this study (ABS, 2013b). This section gives a brief
overview.

2.1 Government school enrolment data

Government school enrolment data (non-financial information) at the unit record
level were provided to the ABS by the education departments of Queensland, South
Australia, Tasmania and the Northern Territory. These datasets covered the years
2010 and 2011.

A process of standardisation and de-duplication was undertaken on the enrolment
records to produce and prepare unique student-level datasets for linkage. Table 2.1
summarises the number of student records for each jurisdiction.

2.1 Number of students, by jurisdiction and year of enrolment (2010-2011)

Jurisdiction

South Northern
Queensland Australia Tasmania Territory
Enrolled in both 2010 and 2011 419,483 143,428 50,595 22,641

(‘continuous students’)
Enrolled in 2010 only (‘leaving students’) 71,620 26,262 8,873 6,260
Enrolled in 2011 only (‘new students’) 74,954 25,076 8,925 6,371
No. of students 566,057 194,766 68,393 35,272

Source: Government school enrolment records, 2010-2011

2.2 Census data

The 2011 Census dataset used for this study consisted of 20.9 million records,
excluding imputed records. (See the ABS Census website — ABS, 2013d — for more
information about the Census of Population and Housing.). Imputed records are
created to account for people for whom no Census form was returned. (See the
Census Dictionary — ABS, 2011c — for more information.)
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3. THE LINKAGE PROCESS

This section presents an overview of the work undertaken by the ABS to create school
enrolment to Census linked datasets for Queensland, South Australia, Tasmania and
the Northern Territory.

3.1 Linking methodology — probabilistic

A full description of probabilistic linkage and its application in this study is provided in
the Quality Study report, Assessing the Quality of Linking School Enrolment Records
to 2011 Census Data (ABS, 2013b). Probabilistic linking was used to produce the
Gold standard dataset. This method links records from two datasets using several
variables that are common to both datasets. The main steps in the probabilistic
methods are:

) standardisation

o blocking

. record pair comparisons
° a decision model.
Standardisation

Before records on two datasets are compared, the contents of the two datasets need
to be standardised to facilitate comparison. This means making the linkage variables
on the two datasets as consistent as possible. Standardisation includes a number of
steps such as verification, recoding and reformatting fields, and parsing text fields.
Additionally, some fields require substantial repair. For instance, a first name field
may undergo a number of operations, such as the removal or recoding of non-
alphabetic characters (hyphens and some blank spaces excepted), search and removal
of common prefixes (Mr, Ms) and suffixes (Jr).

Standardisation is required for both probabilistic and deterministic linkage methods,
and takes place in conjunction with a broader evaluation of the datasets, in which
potential linking variables are identified.

Blocking

Given that the datasets to be linked are very large, comparing every record in one
dataset with every record in the other dataset would be computationally
impracticable. For instance, in the Northern Territory (the smallest jurisdiction in the
study) there were 35,272 students. Comparing their records to almost 21 million
Census records would generate over 700 billion possible record pairs. To reduce the
computational burden, records are put into ‘blocks’ where they match exactly on a
small number of variables (blocking variables), and then record pairs within the block
are compared to rank the likelihood of the pair being a match.
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Several different sets of blocking variables (‘passes’) are used to maximise the
likelihood that a record will be compared with its match. For instance, in the Gold
linkage, the first pass utilised Statistical Area 1 (SA1) as a blocking variable — only
records with matching SA1 across the enrolments and Census records were
compared. Those students who had a different SA1 on their school enrolment from
the Census (e.g. because they had moved to a different SA1) were not compared in
this pass. Records which failed to link proceeded to the next pass, in which a different
set of blocking variables was used. For the second pass, by blocking on date of birth
rather than geography, the students who had moved or who had missing or invalid
address information were still able to be compared.

Record pair comparisons

Within each block, records are paired on the basis that they exactly match, or closely
resemble each other, on several linking fields, such as first and last name, and street
name and number. Each linking field has associated field weights, which are
calculated prior to comparison. Field weights indicate the amount of information
(agreement, disagreement, or missing values) that a linking field provides about the
probability that the records belong to the same, or to a different, person. These are
called m and u probabilities (or match and unmatch probabilities) and are defined as:

m =P (fields agree | records belong to the same entity).

u=">P (fields agree | records belong to different entities) :

For each record pair comparison, the field weights from each linking field are
summed to form an overall record pair comparison weight. Record pairs are then
ranked by total linkage weight. Record pairs with higher field weights are more likely
to be matches (true links) than those with low field weights.

Decision model

A decision rule determines whether a record pair is linked or not linked (but
considered in later passes as a possible link). The first phase of this process is
automated, in which a record is assigned to its best possible pairing. This process is
known as one-to-one assignment. Ideally (and often true in practice), each record has
a single, obvious best pairing, which is its true match. However, some records may
have more than one possible pair with a high linkage weight. For instance, multiple
births, siblings and other family members often generate a very similar linkage weight
owing to the fact that they live at the same address, and share the same surname and
other characteristics, such as country of birth.
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The second phase of the decision rule stage takes the output of one-to-one
assignment and decides which pairs should be retained as links, and which should be
rejected as non-links. This is done by defining cut-off weights (after clerical review of
a sample of record pairs) against which record pair comparison weights are evaluated.
The simplest decision rule uses a single cut-off such that all record pairs with a weight
greater than or equal to the cut-off are assigned as links, and all those pairs with a
weight less than the cut-off are assigned as non-links. A more sophisticated decision
rule employs lower and upper cut-offs. Record pairs with a weight above the upper
cut-off are declared links while those with a weight below the lower cut-off are
declared non-links. The record pairs with weights between the upper and lower cut-
offs are designated for clerical review.

In clerical review, each record pair is assessed by inspection to resolve its match
status. A clerical reviewer is often able to utilise information which cannot be
captured in the automated comparison process, such as variations in names and
common transcription errors (e.g. 1 and 7). Reviewed records are either accepted as
links or rejected. Records on each dataset that are not linked on one pass remain in
the pool of possible links for the next pass. The number and type of passes that are
run is tailored to the particular datasets being linked to maximise the number and
quality of links captured.

3.2 Linking methodology — deterministic

Deterministic linkage is also known as exact or rule-based linkage. It involves locating
record pairs across the two datasets that match exactly or closely (according to rules)
on common variables. As with probabilistic linkage, several passes of the datasets are
undertaken to maximise the possibility that two matching records are compared, even
when they do not match exactly on all the linking variables.

Typically, deterministic linkage begins by using very stringent matching rules (where
the record pairs need to match exactly on as many linking fields as possible). It
proceeds by dropping the requirement to match by one or more fields, tolerating
greater differences in a field or expanding the geographic area in which a match can
occur. Higher quality links found in the initial passes are removed from the pool of
possible links and rules based on the analysis of the record pairs are used to assign
link status.

3.2.1 Bronze deterministic linkage

The Bronze deterministic linkages for this study utilised 12 variables from the
enrolments datasets and 14 variables from the Census dataset (see table 3.1).
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3.1 Variables used in the Bronze deterministic linkage

Variable type

Enrolments variables

Census variables

Age-related information

Personal characteristics

Age (=1 years)
Day of birth
Month of birth

Sex

Age (=1 years)
Day of birth
Month of birth

Sex

Ethnicity

Country of birth (2 digit)
Main language spoken at home

Birthplace of person (2 digit)
Main language spoken at home

(2 digit) (2 digit)

Address information (a)

Current address Mesh Block — 2011 Mesh Block — 2011

(Usual residence)
Statistical Area 1 — 2011
(Usual residence)

Statistical Area 2 — 2011
(Usual residence)

Statistical Area 1 — 2011

Statistical Area 2 — 2011

Address one year ago (b) Mesh Block — 2010 Mesh Block — One year ago

(Usual residence)

Statistical Area 1 — One year ago
(Usual residence)

Statistical Area 2 — One year ago
(Usual residence)

Statistical Area 1 — 2010

Statistical Area 2 — 2010

Address five years ago (c) Mesh Block — Five years ago

(Usual residence)

Statistical Area 2 — Five years ago
(Usual residence)

(a) Further information on the Australian Standard Geography Classification, including Mesh Block, Statistical
area 1 and Statistical area 2 is available from ABS (2011a).

(b) On the enrolments records, this item is only available for students who had an enrolment record in 2010.

(¢) Available on Census file only.

Similar to the approach used for probabilistic linkage, a Bronze High and Bronze Low
dataset were extracted from the deterministic linkage exercise. The Bronze High
dataset was based on the application of strict linkage rules and the Bronze Low was
constructed from a two step process with slightly more relaxed linkage rules (see
table 3.4).

With so many possible combinations available, iterative passes (147 in total) of
comparisons of record pairs across the two datasets were undertaken, with the higher
quality links being collected and removed from the pool of possible links at the end of
each successive pass. In the later passes (where there were fewer variables, greater
differences allowed in a variable and wider geographic areas), the number of duplicate
record pairs increased. A duplicate occurred when a record from the enrolments
dataset matched with the same level of accuracy to more than one Census record, or
vice versa. Passes with a duplicate record rate of greater than 5% were excluded to
prevent low quality record pairs from being assigned as a match.
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There were 84 passes which had less than 5% duplicate record pairs. Within each of
these passes, a one-to-one assignment process was used to assign record pairs with
more than one possible match. Records that had more than one equally accurate
match were randomly assigned and then excluded from further matching within the
pass. These 84 passes formed the Bronze high deterministic datasets.

Two steps were used in the Bronze low deterministic linkage. Firstly, all 147 passes
were re-examined. Any record pairs which were unique in at least one pass, where
neither record uniquely agreed with a different record in any other pass, were
extracted. These record pairs were set aside. The 147 passes, duplicate assessment
and removal, and one-to-one assignment processes were repeated on the remaining
records. The record pairs generated from each step combine to make up the Bronze
low deterministic datasets.

3.2.2 Statistical Linkage Key

A Statistical Linkage Key (SLK) is a combination of attributes of the entity that are
available on both sets of data. For instance, some name elements, date of birth, sex,
and geographic identifiers (such as postcode) can be used to create a linkage key.
There are many ways to create a linkage key that allows records from the same person
to be linked without requiring access to exact name and address (AIHW & ABS, 2012).
Hash coding, for instance, can be used to encrypt the identifying information on two
records so that the encrypted key matches across datasets.

This study utilised the SLK581, which was developed by the Australian Institute of
Health and Welfare (ATHW, 2013; 1998). It is an alphanumeric key comprising the
second, third and fifth characters of a person’s surname, the second and third letters
of the person’s first name, 8-digit date of birth (DDMMYYYY) and one character
representing the sex of the person (M or F), concatenated in that order.

The SLK581 is almost always a unique identifier. However, more than one person will
have the same SLK581 if they share the same components. Additionally, while a
person’s name, date of birth and sex are highly stable, it is possible for a person’s
SLK581 to change over time, due to legitimate change in these characteristics (for
example, surname changes), or changes in the recording of these characteristics (for
example, a clerical error is made or repaired, use of nick names).

The uniqueness and stability of the SLK581 for this study was tested by identifying
instances where different students shared the same SLK581 and instances where,
across multiple records for the same student, the SLK581 was different (including
where some data elements were missing). Table 3.2 shows the uniqueness and
stability over time of the SLK581 for each jurisdiction. For the vast majority of
students, the SLK581 provided a unique and stable identifier with strong
discriminating power for use in data linkage.
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3.2 Uniqueness and stability of the SLK581, by jurisdiction

Queensland South Australia Tasmania Northern Territory
no. % no. % no. % no. %
Uniqueness
Students with a shared SLK581 3,258 0.6 285 0.1 104 0.2 66 0.2
Students with a unique SLK581 562,799 99.4 194,481  99.9 68,289 99.8 35,206 99.8
Total students 566,057 100.0 194,766 100.0 68,393 100.0 35,272 100.0
Stability
Students with a changing SLK581 5,829 1.4 1,142 0.8 813 1.6 466 2.0
Students with a stable SLK581 414,373 98.6 142,908 99.2 51,422 98.4 22,597 98.0
Total students with more than one 420,202 100.0 144,050 100.0 52,235 100.0 23,063 100.0

record

The SLK linkage exercise for this study used 17 passes and the SLK581 enhanced with

other information, such as statistical geography, country of birth and main language

spoken at home. See table 3.3 for the list of linkage keys used.

3.3 Blocking and linkage strategy for Statistical Linkage Key linkage exercise

Additions Exclusions
PASS 1 SLK581  School type
Country of birth (2 digit)
Main language spoken at home (2 digit)
Statistical Area 1 2011
PASS 2 SLK581  Country of birth (2 digit)
Main language spoken at home (2 digit)
Statistical Area 1 2011
PASS 3 SLK581  Statistical Area 1 2011
PASS 4 SLK581 Postcode 2011
PASS 5 SLK581 Postcode (Enrolments 2011 cf. Census 2010)
PASS 6 SLK581 Postcode (Enrolments 2011 cf. Census 2006)
PASS 7 SLK581 Postcode 2010
PASS 8 SLK581 Postcode (Enrolments 2010 cf. Census 2010)
PASS 9 SLK581 Postcode (Enrolments 2010 cf. Census 2006)
PASS 10 SLK581  Statistical Area 1 2011 Sex
PASS 11 SLK581  Statistical Area 1 2011 Month of birth
PASS 12 SLK581  Statistical Area 1 2011 Year of birth
Age dummy
PASS 13 SLK581  Statistical Area 1 2011 Year of birth
PASS 14 SLK581  Statistical Area 1 2011 Day of hirth
PASS 15 SLK581  Statistical Area 1 2011 First name elements
PASS 16 SLK581  Statistical Area 1 2011 Last name elements
PASS 17 SLK581 Postcode 2011 Day of hirth

Month of birth
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In addition to these initial 17 passes that were undertaken during the Census
processing period, the SLK datasets were compared with the Bronze deterministic
datasets described in Section 3.1. This comparison produced three findings. First,
there were many record pairs that were common to both datasets, as would be
expected. Second, the SLK dataset, having the added benefit of student name
elements, captured many links that were missed in the Bronze deterministic linkage.
Finally, there were some links that were captured by the Bronze deterministic
datasets, but not the SLK linkage. These links were added to the SLK datasets. Table
3.4 shows the features of each of the deterministic datasets.

3.4 Features of the Bronze and SLK deterministic datasets

Linkage method Linkage fields Features

Bronze high deterministic 12 variables from enrolments, 14 Iterative passes, duplicate assessment
variables from Census, no name or and one-to-one assignment
address information, statistical Duplicate rate <5% (84 passes)

geography used extensively

Bronze low deterministic As for Bronze high deterministic Uncontradicted, unique record pairs
combined with record pairs generated
through iterative passes, duplicate
assessment and one-to-one assignment

SLK high Name elements that form the All links from the initial 17 passes of SLK
SLK581, in addition to variables used linkage, as well as extra links from the
in the Bronze deterministic Bronze high deterministic that were not
captured by the SLK linkage.
SLK low As for SLK high All links from the initial 17 passes of SLK

linkage, as well as extra links from the
Bronze low deterministic that were not
captured by the SLK linkage.

ABS ¢ DETERMINISTIC LINKING OF SCHOOL ENROLMENT RECORDS TO 2011 CENSUS DATA ¢ 1351.0.55.045 11



4. EVALUATION OF THE LINKAGE

There are a number of ways to evaluate the quality of linked datasets. The following
methods were used in the Education Quality Study and are described in this section of
the paper:

o comparison of the expected number to the actual number of links between
enrolment records and the Census

o examination of the properties of enrolment records that were not linked

o calculation of match-link rate and link accuracy of the different Bronze standard
linkages compared with Gold

o assessment of the under- or over-representation of sub-groups in the Bronze
datasets compared with the Gold.

4.1 Comparing expected number of links to actual number of links

The main reasons for not linking students to the Census are:

o the corresponding Census record does not exist

o the student’s data on either the enrolment record or the corresponding Census
record is insufficient to allow a link to be made (discussed in Section 4.2 below).

Initially, therefore, it is important to consider how many enrolment records might
reasonably be expected to have a corresponding record in the Census. Students on
the school enrolment datasets might be missing from the Census for several reasons:

. they are temporarily out of the country on Census night

. they are missed by the Census, thus contributing to the Census undercount
o they emigrated from Australia before the Census

o they have died since their enrolment at school, but before the Census.

The last two of these reasons are less likely for the student population than for the
population as a whole because school students are generally young. Although direct
estimation of the individual impact of each of these elements was not possible, they
are jointly taken into account in the calculation of Estimated Resident Population
(ERP) from the Census count (ABS, 2013c). Therefore, the proportional difference
between ERP and the Census count can be used to approximate the expected number
of links possible for Census linkage studies.
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4.1 Linkage rates, adjusted for Census net undercount, by linkage method and jurisdiction

Proportion of records linked (%)

Number of records Pre-adjustment Post-adjustment
QUEENSLAND

Unigue enrolment records 566,057

Expected links 560,916

Probabilistic methods
Gold 498,901 88.1 88.9
Bronze (high) 357,673 63.2 63.8
Bronze (low) 461,779 81.6 82.3

Deterministic methods
SLK (high) 452,646 80.0 80.7
SLK (low) 477,279 84.3 85.1
Bronze (high) 368,163 65.0 65.6
Bronze (low) 424,281 75.0 75.6

SOUTH AUSTRALIA

Unigue enrolment records 194,766

Expected links 193,706

Probabilistic methods
Gold 173,959 89.3 89.8
Bronze (high) 119,962 61.6 61.9
Bronze (low) 157,599 80.9 81.4

Deterministic methods
SLK (high) 150,881 77.5 77.9
SLK (low) 159,700 82.0 82.4
Bronze (high) 127,993 65.7 66.1
Bronze (low) 146,383 75.2 75.6

TASMANIA

Unigue enrolment records 68,393

Expected links 67,157

Probabilistic methods
Gold 59,390 86.8 88.4
Bronze (high) 47,317 69.2 70.5
Bronze (low) 59,700 87.3 88.9

Deterministic methods
SLK (high) 56,260 82.3 83.8
SLK (low) 59,462 86.9 88.5
Bronze (high) 49,114 71.8 73.1
Bronze (low) 55,195 80.7 82.2

NORTHERN TERRITORY

Unigue enrolment records 35,272

Expected links 33,306

Probabilistic methods
Gold 26,910 76.3 80.8
Bronze (high) 18,101 51.3 54.3
Bronze (low) 26,593 75.4 79.8

Deterministic methods
SLK (high) 22,789 64.6 68.4
SLK (low) 24,599 69.7 73.9
Bronze (high) 18,686 53.0 56.1
Bronze (low) 21,765 61.7 65.3
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The first step in the estimation process was to remove Residents Temporarily
Overseas (RTOs) from the ERP. The ratio of Census counts to ERP was then applied
to school enrolments to adjust the original number of students by the estimated
proportion of people in each state who completed a Census form. This adjustment
factor is an estimate only, used to give an indication of what the linkage rate would
have been if every student in the enrolments collection had a corresponding Census
record.

Some demographic groups are more likely than others to be missed by the Census
(ABS, 2011d). To ensure that the undercount adjustment factor was applied
proportionately, for each state, the enrolments data was broken into sex (male /
female) and 5 year age groups (from 0-55 years) and each age group was adjusted as
follows:

Census counts (state, age group)
ERP

Enrolments (state, age group) x

The expected links were then summed for each state. Table 4.1 shows the actual and
expected number of enrolment records available for linking. It also shows the linkage
rates before and after adjusting for the expected number of links for each linkage
method, to demonstrate the potential impact of Census net undercount on linkage.

Census net undercount had the largest impact on linkage in the Northern Territory.
In Queensland and South Australia, net undercount had a relatively small impact on
the linkage process, with less than 1% of school enrolment records not expected to
link. Linkage rates for the Bronze deterministic method were lower than their
probabilistic equivalents, however, as discussed in Section 4.3 below, the quality was
higher. The linkage rate for Tasmania Bronze Low (probabilistic) was higher than the
Gold linkage. This may be due to false or like (rather than true) links.

4.2 Enrolment records that were not linked

Table 4.2 shows details of linking variables with missing or invalid values in the
unlinked school enrolment records by linkage standard. A higher proportion of
missing or invalid address data was found in the unlinked school enrolment records.
There was no missing data in the date of birth and sex variables for any jurisdiction.

For Queensland and the Northern Territory, the school address was used where
needed as a proxy for residential address at the SA2 and SA1 level. For this reason,
there is no missing data for SA1 in the Northern Territory — each student record either
had valid residential address information or else valid school address information.
This step was not possible for South Australia and not necessary for Tasmania, where
missing or invalid addresses affected a very small number of records.
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4.2 Missing or invalid values in non-linked records, by linkage standard and jurisdiction

Non-linked students

Probabilistic methods

Deterministic methods

Enrolments Bronze  Bronze SLK SLK  Bronze  Bronze
(all students) Gold (high) (low) (high) (low) (high) (low)
QUEENSLAND

%
First name - - - - - - - -
Surname - - - - - - - -
Country of birth 10.5 21.4 21.3 32.2 23.4 23.5 22.0 21.6
Main language spoken at home 0.2 0.3 0.2 0.2 0.3 0.3 0.2 0.3
Statistical Area 1 2011 2.7 5.0 7.2 14.5 6.2 6.4 7.3 7.1
Mesh block 2011 5.1 8.7 13.0 23.4 10.5 10.9 12.7 12.2
Street number 14.1 21.3 25.3 36.8 22.8 23.5 25.0 24.8
Street name 2.3 3.7 5.7 10.1 4.3 4.6 5.4 5.4
Suburb - 0.2 0.1 0.2 0.2 0.2 0.1 0.1
Postcode - 0.2 0.1 0.2 0.2 0.2 0.1 0.1
Unique enrolment records (no.) 566,057 67,156 208,384 104,278 113,411 88,778 197,894 141,776

SOUTH AUSTRALIA

%
First name - - - - - - - -
Surname - - - - - - - -
Country of birth - - - - - - - -
Main language spoken at home (a) 87.5 82.8 87.1 86.7 84.3 83.7 86.9 85.8
Statistical Area 1 2011 9.6 20.1 25.1 50.5 314 37.6 27.3 31.5
Mesh block 2011 11.3 21.7 27.5 52.7 33.1 39.2 29.4 33.7
Street number 12.3 22.4 27.2 50.1 33.6 39.7 29.3 33.9
Street name 8.6 19.6 21.9 42.9 30.5 36.9 23.9 29.3
Suburb 5.7 14.5 14.9 29.9 25.3 31.7 16.7 23.0
Postcode 5.7 14.5 14.8 29.9 25.3 31.7 16.6 23.0
Unique enrolment records (no.) 194,766 20,807 74,804 37,167 43,885 35,066 66,773 48,383

TASMANIA

%
First name - - - - - - - -
Surname - - - - - - - -
Country of birth 8.2 13.1 11.0 10.3 11.5 11.8 10.0 10.5
Main language spoken at home 7.5 12.1 10.2 9.1 10.6 11.0 9.2 9.6
Statistical Area 1 2011 2.8 8.2 9.1 22.1 7.5 8.1 8.7 8.6
Mesh block 2011 3.4 9.1 10.1 23.3 8.4 9.0 9.6 9.5
Street number 2.6 8.1 7.6 17.3 7.0 7.6 7.2 7.2
Street name 2.0 6.9 6.3 14.8 6.0 6.5 6.0 6.0
Suburb - 0.1 0.1 0.2 0.1 0.1 0.1 0.1
Postcode 0.2 1.3 0.7 1.6 1.1 1.5 0.7 1.0
Unique enrolment records (no.) 68,393 9,003 21,076 8,693 12,133 8,931 19,279 13,198
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4.2 Missing or invalid values in non-linked records, by linkage standard and jurisdiction (continued)

Non-linked students

Probabilistic methods Deterministic methods

Enrolments Bronze  Bronze SLK SLK  Bronze  Bronze
(all students) Gold (high) (low) (high) (low) (high) (low)
NORTHERN TERRITORY
%

First name - - - - - - - -
Surname 0.1 0.1 0.1 0.1 - - - -
Country of birth 6.1 7.3 7.0 7.0 7.2 7.0 7.0 6.9
Main language spoken at home 2.6 2.5 2.3 2.4 17.4 16.4 18.0 16.8
Statistical Area 1 2011 - - - - - - - -
Mesh block 2011 12.5 20.5 22.7 32.4 21.7 22.0 21.1 21.0
Street number 30.6 46.5 45.3 51.3 48.6 51.4 46.2 49.7
Street name 27.1 42.4 40.3 45.5 44.1 47.1 41.4 45.3
Suburb 1.0 2.2 1.7 2.1 2.1 2.2 1.6 1.8
Postcode 1.0 2.3 1.8 2.1 2.1 2.2 1.7 1.8
Unique enrolment records (no.) 35,272 8,362 17,171 8,680 12,483 10,673 16,586 13,507

— nil or rounded to zero (including null cells)

(a) In South Australia, the school enrolment form is designed to collect Main language other than English. As a
result, Main language spoken at home is missing for most students and only a small proportion of students
identified English as the Main language spoken at home.

4.3 Link accuracy and match-link rate

Matches or true links are defined as record pairs where the two records relate to the
same person. Gold standard linkage is the highest quality statistical linkage to the
Census given the current linking software and available human resources for clerical
review. The Gold datasets for this study have negligible missing or false links. To
minimise the number of missing links, iterative passes were run until further passes
failed to generate almost any new matches. To ensure that accepted links were
matches, clerical review of a sample from each pass was assessed to ensure that true
links comprise at least 97% of total links in the pass.

The Gold dataset is used as a benchmark for evaluating the SLK and Bronze linkage
standards. For this purpose, it is assumed to comprise all possible links and every link
is assumed to be a match. The relationship between links and matches is shown in
figure 4.3.

Link accuracy and match-link rate are two measures of the quality of the data linkage
exercise. Both measures are based on the number of links in a linked dataset that are
correct as determined by the Gold linkage (i.e. total matches).
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4.3 Relationship between links and matches

Match status from Gold standard

Matches Non-matches
Link status from Links True links False links Total links
SLK or Bronze
standard Non-links False non-links True non-links

Total matches

Link accuracy is the percentage of all links (on the SLK or Bronze datasets) that are
correct (matches on the Gold dataset).

ink
Link accuracy = True links X 100
Total links
The match-link rate is the percentage of all matches on the Gold dataset that are
present in the (SLK or Bronze) linked dataset. It measures how close the coverage of

the SLK or Bronze linked dataset is to the Gold coverage.

Match-Link rate = True links X 100

Total matches

Link accuracy and match-link rate for each linkage method are shown in table 4.4.
The differences between the high and low methods show that, to increase coverage
(match-link rate), lower accuracy needs to be tolerated. However it should be noted
that even where there is lower accuracy, links are always made between like
individuals, who are similar in terms of location, age and sex.

In each jurisdiction, the linkage accuracy and match-link measures show that the
linkage rate, linkage accuracy and match-link rate should be used together to examine
the overall quality of the linkage. For instance, in Queensland, the linkage rate of the
Bronze probabilistic low dataset is higher than the SLK high dataset, however, the SLK
high dataset is much closer to Gold standard in terms of linkage accuracy and match-
link rate.

The graphs below (figure 4.5) show this relationship more clearly, in terms of how
close each dataset is to the Gold dataset, but do not show the size of the datasets. For
many research purposes, a lower accuracy is adequate, and linkage rate may prove
more important than match-link rate (as ‘like’ links are sufficient for many research
purposes).
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4.4 Link accuracy and match-link rate, by linkage method and jurisdiction

Proportion
of enrolments
dataset linked (%) Link accuracy (%) Match-link rate (%)
QUEENSLAND
Probabilistic methods
Gold 88.1 . .
Bronze (high) 63.2 97.6 70.0
Bronze (low) 81.6 83.9 77.6
Deterministic methods
SLK (high) 80.0 98.9 89.7
SLK (low) 84.3 95.3 91.2
Bronze (high) 65.0 97.7 72.1
Bronze (low) 75.0 91.9 78.2
SOUTH AUSTRALIA
Probabilistic methods
Gold 89.3 . .
Bronze (high) 61.6 97.8 67.4
Bronze (low) 80.9 84.2 76.3
Deterministic methods
SLK (high) 77.5 99.0 85.9
SLK (low) 82.0 95.4 87.6
Bronze (high) 65.7 97.9 72.0
Bronze (low) 75.2 92.8 78.1
TASMANIA
Probabilistic methods
Gold 86.8 . .
Bronze (high) 69.2 97.8 77.9
Bronze (low) 87.3 86.8 87.2
Deterministic methods
SLK (high) 82.3 97.9 92.7
SLK (low) 86.9 94.7 94.8
Bronze (high) 71.8 97.7 80.8
Bronze (low) 80.7 93.1 86.5
NORTHERN TERRITORY
Probabilistic methods
Gold 76.3 . .
Bronze (high) 51.3 93.2 62.7
Bronze (low) 75.4 69.8 69.0
Deterministic methods
SLK (high) 64.6 97.2 82.3
SLK (low) 69.7 92.2 84.2
Bronze (high) 53.0 95.6 66.4
Bronze (low) 61.7 88.5 71.6

not applicable

The graphs display the match-link rate by link accuracy for each linkage method and
each jurisdiction. As both of these measures are calculated as proportions of the Gold
dataset, the linkage methods approach the standard of the Gold linkage as they
approach the top right hand corner of the graph. Note that the graph data is based on
percentages, and the axes begin at 60% in order to show the relationships between
methods more clearly.
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4.5 Link accuracy and match-link rates

(a) Queensland
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BPL-H : Bronze probabilistic linkage (High)
BDL-H : Bronze deterministic linkage (High)
SLK-H : Statistical Linkage Key linkage (High)
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(b) South Australia
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(d) Northern Territory
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BPL-L : Bronze probabilistic linkage (Low)
BDL-L : Bronze deterministic linkage (Low)
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100% for link accuracy and, with the exception of the Northern Territory, having

match-link rates (coverage) of 90% or above. For Bronze linkage, the deterministic
methods overall achieved a higher quality of linkage then their probabilistic
counterparts. For Bronze High linkage, the deterministic method generally had a
higher match-link rate than the probabilistic method. For Bronze Low, the
deterministic method had higher link accuracy.
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4.4 Under- and over-representation of population sub-groups — School
enrolments information

In this section (Section 4.4), the linkage methods are evaluated on the basis of how
well different population groups were represented in the linked datasets. Based on
information in the school enrolment files, the tables below show the distribution of
students by age, grade, remoteness, SEIFA decile, Indigenous status, country of birth
and main language spoken at home. Parent / caregiver information from the
enrolments data on school attainment, non-school qualifications and occupation are
also presented. The distribution for the enrolments dataset and for each linkage
method are put side by side to enable assessment of how well the Gold dataset
resembles the enrolments data, and consequently how well the SLK and Bronze
linked datasets resemble the Gold data. The analysis and metadata explained in this
section (Section 4.4) refers to the enrolment information tables in Appendix A.

The following section (Section 4.5) contains Census information which corresponds
to information from the enrolments data. For example, remoteness can be derived
from either the enrolments address or the Census address, so Section 4.4 and
Appendix A include remoteness data derived from the enrolments address for a
student, while Section 4.5 and Appendix B includes remoteness data derived from the
Census address. In addition, Section 4.5 explains the distributions of relevant Census
variables in Appendix B that do not have corresponding enrolments information.
These variables are English proficiency, need for assistance, equivalised household
income and family composition.

School enrolments information

Extensive information about the student is collected through the school enrolment
form for the purpose of aiding the school in caring for the students’ needs. The items
collected include contact information, demographic information such as age and sex,
school information such as grade level, and social characteristics such as Indigenous
status, country of birth and main language spoken at home. These items are
presented in Appendix A, with the addition of ABS remoteness area and SEIFA decile
(see ABS, 2011b), derived using the enrolments address.

4.4.1 Age of students — School enrolments information

Table A 1.1 in Appendix A, shows the distribution of students by age on the enrolment
records and the seven linked datasets (the Gold, the two probabilistic Bronze, the two
SLK and two deterministic Bronze datasets). In all jurisdictions, the distribution of
students in the three main age groups: 6-9 years, 10-14 years, and 15-19 years; is
consistent across the enrolment records and the seven linked datasets. In a minor

departure from standard five-year age ranges, five year old students have been
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included in the youngest age group in order to prevent the otherwise small group of
students aged less than five years from being identifiable.

On the probabilistic Bronze high standard dataset, linkage between enrolment
records and Census records where age was outside of the range 3-25 years was not
attempted. These Census records were excluded from the linkage in order to make
the number of record comparisons practicable and to increase the link accuracy (see
Section 3.2.1). Considering that students outside this age group make up a very small
proportion of the student population, and are not necessarily ‘school students’, this
was not generally detrimental to the coverage of the linked dataset, except in South
Australia, where the number of students aged 0-5 years on the linked datasets (other
than Gold) was much lower than expected.

4.4.2 Grade level — School enrolments information

Table A 1.2 in Appendix A shows the grade (year of school) distribution on the
enrolment records and the seven linked datasets. Students at each grade level were
well represented in each of the datasets with very little variation in proportions of
students at each grade. Note that this table includes only students who were enrolled
in 2011.

As previously stated comparisons between the enrolment records and the Census
records where age was outside of the range 3-25 years were not undertaken on the
probabilistic Bronze high standard dataset (see Section 3.2.1). This may have affected
the links made for students in early grades. In South Australia, consistent with the
observation above about coverage of children aged 0-5 years, the number of students
in ‘Pre-year 1’ on the linked datasets, other than the Gold, was much lower than
expected.

4.4.3 Remoteness — School enrolments information

Students in major cities were better represented on the linked datasets compared
with students from more remote areas. Particularly in the Northern Territory,
students in very remote areas were underrepresented on the linked datasets. Table
Al.3 in Appendix A displays the distribution of students by remoteness areas and
linkage standard for each jurisdiction.

Remoteness area in this table is based on the student’s residential address on the
enrolment record. A small proportion of students had a residential address on their
enrolment record that was outside the jurisdiction in which they were enrolled.
These students, and students who did not have a valid residential address on their
enrolment record/s, have been included in totals only. Note that numbers do not
exactly match those provided in the previous publication (ABS, 2013b) due to errors
that have been identified and repaired since then.
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For Aboriginal and Torres Strait Islander students, remoteness had a greater impact,
with the number of linked records declining substantially by remoteness, particularly
in the Northern Territory. The quality of linkage and other findings for Aboriginal and
Torres Strait Islander students will be examined in detail in a research paper to be
released in 2014.

4.4.4 Socio-economic Indexes for Areas (Index of Relative Socio-economic
Advantage and Disadvantage) — School enrolments information

The ABS Socio-Economic Indexes for Areas (SEIFA) are summary measures derived
from the Census by geographic area. The Index of Relative Socio-Economic Advantage
and Disadvantage (IRSAD) was used for this study, giving a summary measure of the
overall socio-economic circumstances of areas where students are living. SEIFA uses a
broad definition of relative socio-economic disadvantage in terms of people's access to
material and social resources, and their ability to participate in society. While SEIFA
represents an average of all people living in an area, it does not represent the situation
of each individual. Statistical Area 1 was used to derive SEIFA for this study.

When interpreting the IRSAD, a low score indicates relatively greater disadvantage and
a lack of advantage in general. A high score indicates a relative lack of disadvantage
and greater advantage in general.

As shown in table A 1.4 in Appendix A, more than 10% of government school students
in each jurisdiction lived in areas in the lowest IRSAD decile, and less than 10% lived
in areas in the highest decile. In South Australia and Tasmania, there were very few
students from areas in the highest decile. In South Australia and the Northern
Territory, more than one in four students were from areas in the lowest decile.
Generally, students living in areas with higher SEIFA scores were slightly over-
represented on the linked datasets, while those in areas with lower SEIFA scores were
slightly under-represented.

4.4.5 Aboriginal and Torres Strait Islander students — School enrolments information

Indigenous status was available on both datasets (school enrolments and Census
data). This variable was not used as a blocking or linking variable in order to avoid any
potential bias in comparisons of differential identification between enrolments and
Census in the linked data. However, future linkages may use Indigenous status as a
blocking and / or linking variable as this can improve linkage rates and quality,
especially for Bronze linkage.

There are several ways to derive Indigenous status across the Census and enrolment
datasets, and in addition, some students had multiple enrolment records with
conflicting values for Indigenous status. In these instances, a single value was selected
for the purpose of linkage. Where the student had a main school (technically referred
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to as their ‘home’ school), the value from that record was selected. If the student had
multiple, conflicting records and several or no home schools, then the most recent
value was selected. Other ways of deriving Indigenous status will be investigated in
more depth in the later paper from this study.

Table A 1.5 in Appendix A shows the distribution of Indigenous status of students on
the enrolment records and across all seven linkage methods for the four jurisdictions,
utilising the home school/most recent value derivation described above. The
proportionate distribution by Indigenous status is reasonably consistent between the
original school enrolment records and the seven linkage methods. However, the
number of Aboriginal and Torres Strait Islander students in the linked datasets was
considerably lower than on the enrolment records. The Northern Territory showed
the greatest difference in representation with a lower number and proportion of
Aboriginal and Torres Strait Islander students. The low accuracy datasets generally
have better representation than the high accuracy datasets, but with lower accuracy,
there is a risk that some false or like links have been introduced.

4.4.6 Country of Birth — School enrolments information

Table A 1.6 in Appendix A shows the distribution of linked records by the most
common countries of birth for each jurisdiction. Overall, students whose country of
birth was not Australia were well represented across all the linkage methods. In the
Northern Territory, compared to the Gold dataset, the other linked datasets had a
higher proportion of students born overseas. Conversely, in all jurisdictions except
for the Northern Territory, the proportion of students born in Australia was slightly
higher in all the linkage types than in the original enrolments file, indicating a slight
over-representation of Australian-born students in the linked datasets.

Students who were missing information on their country of birth were less likely to be
linked. Queensland had the highest proportion of missing country of birth
information at 11%, followed by Tasmania (8%) and the Northern Territory (6%).
South Australia had no missing country of birth information.

4.4.7 Main language spoken at home — School enrolments information

Students whose Main language spoken at home was not English were well
represented across each of the linked datasets, as shown in table A 1.7 in Appendix A.

In South Australia, the school enrolment form is specifically designed to collect the
student’s main language other than English. Those missing/not stated information on
enrolment records in South Australia (88%) comprise almost entirely students whose
main language is English.

For the Northern Territory, there were a higher proportion of English speaking
students in the linked datasets compared to the original enrolment records. For
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instance, the proportion of English speaking students in the Gold linked data was 46%
compared to 42% in the enrolment records. Students with missing language
information were also slightly over-represented on the linked datasets.

For Northern Territory students whose main language was not English, the most
common languages were Australian Indigenous languages. As shown in table A 1.5,
Aboriginal and / or Torres Strait Islander students were less likely to be linked, and
this resulted in a lower proportion of Australian Indigenous language speakers on the
linked datasets than the original enrolments dataset.

Parent / caregiver enrolments information

Information about students’ parents / caregivers is available from both the school
enrolment form and the Census. On the school enrolment form, there is capacity for
information for up to two parents / caregivers. The variables collected include sex’,
school and non-school educational attainment, occupation, country of birth and main
language spoken at home. For each student, up to one male and one female parent /
caregiver were derived from both the enrolments and the Census information. This was
necessary to allow comparable parent / caregiver data to be derived from the Census,
however, it does mean that where students had more than one parent / caregiver of the
same sex, data from only one of these is presented (approximately 8% of students).
For more information about the process for deriving parent/caregiver information, see
the Explanatory Notes.

Parent / caregiver data on school and non-school educational attainment and
occupation from the enrolments information are provided in tables A 2.1-A 2.6 in
Appendix A. These items have a high level of non-response.

4.4.8 Parent / caregiver school attainment — School enrolments information

Tables A 2.1 and A 2.2 in Appendix A show the data for male and female parent /
caregivers respectively. The data shows that students with no information about their
parent / caregiver level of school attainment on their school enrolment record were
under-represented on the linked datasets. Conversely, the proportion of students
with information on the school attainment of their parents / caregivers is generally
higher on the linked datasets than on the original enrolment records. This is more
marked for students with parents / caregivers who had a higher level of school
attainment. In Tasmania and the Northern Territory, there was a smaller proportion
on all the linked datasets compared to the enrolment records of students with parents
/ caregivers whose school attainment level was Year 9 or below.

1 Parent/ caregiver sex is collected in Queensland, South Australia and Tasmania. In the Northern Territory, this
information was not available. For the 2011 cohort, data on the relationship between the student and parent /
caregiver was available, and has been used to derive parent / caregiver sex where possible.
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Otherwise, the proportional distribution by level of school attainment of parent /
caregivers was similar across the Gold, SLK and Bronze linked datasets.

4.4.9 Parent / caregiver non-school qualifications — School enrolments information

Non-school qualifications refer to formal qualifications at the Certificate level or above.
The distributions of parent’s / caregiver’s qualifications are presented in tables A 2.3
and A 2.4 in Appendix A. Students with parents / caregivers whose level of
qualification was unknown or not stated were under-represented on the linked
datasets. This was more pronounced in the high accuracy datasets, especially for
Queensland and the Northern Territory. In the Northern Territory for instance, the
not stated / unknown category for male parents / caregivers was 51% on the original
enrolment records and 41% in the probabilistic Bronze (high) dataset. Consequently,
students with information reported for level of non-school qualification of parent /
caregiver were slightly over-represented in all seven linked datasets compared with
the enrolment records. These patterns were similar for both male and female parents

/ caregivers.

4.4.10 Parent / caregiver occupation — School enrolments information

Information on the occupation of parents / caregivers is collected on the student’s
school enrolment form, and is based on the then Ministerial Council for Education,
Early Childhood Development and Youth Affairs (MCEECDYA) Classification of
Occupations. This occupation item on the enrolment form has five categories:

. Senior Management in large business organisation, government administration
and defence, and qualified professionals

o Other business managers, arts/media/sportspersons and associate professionals
° Tradesmen/women, clerks and skilled office, sales and service staff

o Machine operators, hospitality staff, assistants, labourers and related workers

o Not in paid work in last 12 months.

For both male and female parents / caregivers, the distribution of occupations and
labour force participation for the original enrolment record and the seven linked
datasets are provided in table A 2.5 and table A 2.6 in Appendix A.

This item has a high non-response rate on the enrolment dataset. Some of the
possible reasons for this include form design (it is one of the last items), parents /
caregivers not seeing this information as salient to their child’s enrolment or
unwillingness to disclose this information. Students with parents / caregivers who did
not respond to this item were slightly under-represented on the linked datasets, while
those who did respond were slightly over-represented.
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4.5 Under- and over-representation of population sub-groups in the linked
datasets — Census information

Linking enrolment records to the Census means that the wide range of social and
demographic characteristics collected in the Census become available for analysis of
educational pathways and outcomes. In some cases, the Census includes a comparable
variable to that in the school enrolment file (e.g. age of student). In others, it
provides a similar data item but at a finer level of disaggregation (e.g. occupation of
parent). In other cases again, the Census provides new information (e.g. household
income). The following analysis looks similar to that presented in Section 4.4 but
differs in an important respect. There, information from the school enrolment
records was used to evaluate the quality of the linked datasets. In this section,
information from the Census is used to evaluate the quality of the linked datasets.

Two types of analysis are presented below. In the first, the same or similar item is
collected in school enrolments and the Census. This occurs for age (B 1.1),
remoteness (B 1.2), SEIFA (B 1.3), Indigenous status (B 1.4), country of birth (B 1.5),
language spoken at home (B 1.6), together with the parent/caregiver items: highest
year of school completed (B 2.1 and B 2.2), highest non-school qualification (B 2.3
and B 2.4) and occupation (B 2.5 and B 2.6). The analysis and supporting tables show
the relationship between this variable on the school enrolment file and the Census
version reported in first the Gold and then the other linked datasets.

In the second case, the item is collected in the Census only. This occurs for English
proficiency (B 1.7), need for assistance (B 1.8), income (B 3.1) and family composition
(B 3.2). Here, analysis and tables are limited to comparisons among the linked
datasets with the Gold dataset as the benchmark and no reference to the original
enrolment files.

Where the linkage process has added new Census information to the enrolment file,
there is a high degree of consistency among the linked datasets, with the
proportionate distribution of the different categories for each Census item as found in
the Gold dataset reflected well in the SLK and Bronze linked datasets.

Student Census information
The tables relating to the analysis of student Census information presented below can
be found in Appendix B, tables B 1.1 to B 1.8.

4.5.1 Age of students — Census information

Table B 1.1 presents the distribution of students by age in the school enrolment file
and the Census data on age across the seven linked datasets. Five year old students
are included in the youngest age group in order to prevent the otherwise small group
of students aged less than five years from being identifiable. On the probabilistic
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Bronze high dataset, comparisons between the enrolment records and the Census
records where age was outside the range 3-25 years were not undertaken.

In all jurisdictions, there was, by and large, a consistent proportionate distribution by
age group among the enrolment records and linked Census datasets. In South
Australia, however, the number of students aged 0-5 years on the linked datasets,
other than the Gold, was much lower than expected. Reasons for this may be
investigated further in the future.

Across all jurisdictions, the linked datasets had a very small proportion of missing age
information in the Census. These represented records that had actually been imputed
in the Census but were set to missing during the standardisation process in
preparation for linkage. The deterministic Bronze datasets contained no missing age
information because all passes in its linking strategy used either age or age range
(325 years).

4.5.2 Remoteness — Census information

Table B 1.2 presents the distribution of students by remoteness areas in the school
enrolment file and corresponding Census data by linkage standard for each
jurisdiction. Remoteness area in this table for the linked datasets is based on the
student’s usual residence on the Census record. A small proportion of students had a
residential address on their Census record that was outside the jurisdiction in which
they were enrolled. These students, and students who did not have a valid residential
address on their enrolment record/s, have been included in totals only.

The distribution of students by remoteness in the Gold linked datasets for
Queensland, South Australia and Tasmania were generally consistent with those in the
corresponding school enrolment files. In the Northern Territory, the proportion of
students in the Gold datasets in remote and very remote areas (16% and 24%) was
lower than those in the school enrolments file (17% and 29%).

In Queensland, South Australia and Tasmania the proportionate distribution of
students by remoteness area in all the SLK and Bronze linkages was consistent with
that in the Gold dataset.

In the Northern Territory, there was a higher proportion of students in outer regional
areas (which includes Darwin) in the SLK and Bronze linked datasets compared with
the Gold and a lower proportion of students in remote and very remote areas. In the
Gold linkage, extensive clerical review was undertaken to improve coverage and
accuracy and appears to have aided linkage in remote and very remote areas
especially. Clerical review, however, was not used in the Bronze or SLK linkages as
there was no supplementary information to enable manual intervention to improve
the linkage process.
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In the Northern Territory, the probabilistic Bronze (low) dataset was more consistent
with the Gold than were the other linkages in terms of remoteness. In all
jurisdictions, the probabilistic Bronze (high) dataset had the lowest proportion of
linked files of any linkage method. See also Section 4.4.3 for a remoteness analysis
based on enrolment data.

4.5.3 Socio-economic Indexes for Areas (Index of Relative Socio-economic
Advantage and Disadvantage) — Census information

Table B 1.3 is the Census information equivalent of Table A 1.4 — showing SEIFA
(IRSAD) deciles from the school enrolments file and the linked Census data. Low
deciles indicate relatively greater disadvantage and a lack of advantage in general. A
high score indicates a relative lack of disadvantage and greater advantage in general.

Census and enrolments address data are the same for most linked records, and as a
result the Census linked data (B 1.3) and the enrolments data (A 1.4) are very similar.
Generally, students living in areas with higher SEIFA scores were slightly over-
represented on the linked datasets, while those in areas with lower SEIFA scores were
slightly under-represented.

4.5.4 Aboriginal and Torres Strait Islander students — Census information

Table B 1.4 presents the distribution of students by Indigenous status as reported in
school enrolments compared with the Census across all seven linkage methods for
each jurisdiction. For the enrolments data, where a student had conflicting values
across multiple enrolment records for Indigenous status, a single value was chosen
based on the home (main) school or the most recent enrolment record.

The linked datasets show the student’s Indigenous status from the Census form. Note
that South Australian school enrolment records in 2010 and 2011 coded ‘not stated’
values for Indigenous status to ‘non-Indigenous’. As a result, there are no ‘not stated’
values in the South Australia enrolments file.

In the probabilistic Bronze (high) linkage exercise, stringent linking rules were
employed to maintain high accuracy, resulting in lower linkage rates. This had a
greater impact on Aboriginal and Torres Strait Islander students (36-67% linked) than
on non-Indigenous students (61-73% linked). Where fewer students identified as
Aboriginal and/or Torres Strait Islander on the linked datasets than in the enrolments
files, this may be due to false links, missed links, undercoverage, or a combination of
these factors.

For Queensland, South Australia and Tasmania, the proportionate distribution of
Indigenous status in the linked datasets was similar to that in the school enrolment
file. The SLK (low) dataset had the most consistent distribution across Indigenous
status in comparison with the Gold dataset for these three jurisdictions.
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In the Northern Territory, the proportion of students identified as Aboriginal and
Torres Strait Islander in the Gold linked datasets (37%) based on the Census
Indigenous status item was much lower than identification in the enrolments file
(44%). The proportion of Aboriginal and Torres Strait Islander students who were
linked in the Northern Territory was much lower than expected across all the linked
datasets, particularly the high accuracy datasets.

These findings will be discussed in more detail in the forthcoming paper on the
quality of linked enrolments data for Aboriginal and Torres Strait Islander students.
Under-representation of Aboriginal and Torres Strait Islander students on the linked
datasets may be addressed in future through improved linkage methods and
weighting of the linked files.

4.5.5 Country of birth — Census information

Table B 1.5 presents school enrolment and Census information for country of birth of
students. In each jurisdiction, the countries selected were the top five ranked
countries of birth of students in the Gold dataset based on the Census information.

For Queensland, Tasmania and the Northern Territory there was a slightly higher
proportion of students born in Australia in the Gold dataset than in the school
enrolment file. In South Australia the proportion of students born in Australia was
87% in both datasets.

In all jurisdictions, country of birth was not stated in just over 1% of records in the
Gold datasets. This was lower than in the enrolments files for Queensland, Tasmania
and the Northern Territory where the proportion of not stated records varied
between 6% and 10%. This is partly because records with missing country of birth
data were less likely to be linked (see Section 4.2).

In general the distribution and ranking of countries of birth other than Australia was
consistent between the Gold dataset and school enrolments. In Tasmania, however,
there were considerable differences that may be due to coding errors in the school
enrolments file.

The proportionate distribution by country of birth in the Gold dataset is consistent
across the other linked datasets. In South Australia and the Northern Territory, the
proportion of linked files in the probabilistic Bronze (low) dataset was most consistent
with the Gold dataset, although the deterministic SLK (low) dataset was also
consistent. In Queensland the deterministic SLK (low) was most similar to the Gold
dataset. In Tasmania, the Census data is likely to be a better source of information on
birthplace than the enrolments data.
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4.5.6 Language other than English spoken at home — Census information

Table B 1.6 presents information from the Census and school enrolments on
languages other than English spoken by students at home. The enrolments data item
differs from the Census item. The enrolments question asks students to identify the
main language that they speak at home. In South Australia, students are only asked to
identify their main language spoken at home if it is not English. The Census question
asked whether the person speaks a language other than English at home. The
enrolment data should therefore be a more conservative estimate, which aims to
identify students who do not converse in English at home as this may have
implications for learning. In the Census the question is aimed at measuring the
diversity of languages spoken in Australia, and therefore allows respondents to
identify other languages that they speak, even where English is their main language
for communication in the home.

The data demonstrates this difference in Queensland and South Australia, with
generally higher numbers of languages other than English on the linked datasets than
on the enrolments data. In Tasmania, this relationship is less clear due to apparent
coding issues with the enrolments dataset. In the Northern Territory, less Indigenous
Australian language speakers are identified on the linked datasets than on the
enrolment dataset. This is due to lower linkage rates for Aboriginal and Torres Strait
Islander students, and consequently, under-representation of Indigenous Australian
language speakers.

For Queensland, South Australia and Tasmania, the distribution of languages other
than English spoken at home by students is consistent across all other linkage
methods when compared to the benchmark of the Gold linked dataset. It is worth
noting that for the Northern Territory, while there is under-representation of
Indigenous Australian language speakers, there would be sufficient representation for
analysis of this group if weighting was applied.

4.5.7 English proficiency, by linkage standard and jurisdiction — Census information

The distribution of proficiency in spoken English as obtained from the Census is
presented in table B 1.7. This item is collected in the Census only, and tables and analysis
use the Gold dataset as the benchmark for comparison. In Queensland, South
Australia and Tasmania, the distribution of the categories of proficiency in spoken English
as found in the Gold dataset is well reflected in all the SLK and Bronze linked datasets. In
the Northern Territory, there was a greater gap between the Gold and the other datasets.
The deterministic Bronze (low) dataset had the highest over-representation of
students speaking only English (74%), compared with the Gold dataset (68%).
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4.5.8 Core activity need for assistance — Census information

‘Core activity need for assistance’ as recorded in the Census, refers to persons
requiring help or assistance in one or more of the three core activity areas of self-care,
mobility or communication due to a disability, long term health condition or old age.
The point to note with this item in the Census is that it corresponds closely with the
concept of ‘profound/severe’ core activity limitation rather than to the broad concept
of disability as any limitation, restriction or impairment that restricts everyday
activities. There are many students who would receive assistance at school for a
disability who would not be classified as having a profound or severe core activity
limitation on the Census.

Table B 1.8 presents the distribution of students needing help or assistance in core
activities for the seven linked datasets. For all jurisdictions, the distribution in the
Gold dataset is well reflected in the other linked datasets. In the Northern Territory,
the proportion of students with a need for assistance (2% in the Gold dataset) is lower
than in the other states, and there was a higher proportion of ‘not stated’ records (4%).

Parent / caregiver Census information

This section presents characteristics of the students’ parents / caregivers. Information
collected in the school enrolment file is compared with corresponding information
from the Census as contained in the Gold and other linked datasets where possible.
Some Census variables that do not have a corresponding enrolments variable are also
presented. The tables found in tables B 2.1 to B 2.6 in Appendix B cover school and
non-school educational attainment and occupation. These can be compared with
tables A 2.1 to A 2.6 which show parent / caregiver school and non-school educational
attainment and occupation data from the school enrolment forms.

Information about students’ parents / caregivers is available from both the school
enrolments form and the Census. On the school enrolments form, there is capacity
for up to two parents / caregivers to provide information. The variables collected
include sex, school and non-school educational attainment, occupation, country of
birth and main language spoken at home. Using the sex data provided, male and
female parent / caregivers have been derived from both the enrolments and the
Census information. This was necessary to allow parent / caregiver data to be derived
from the Census, however, it does mean that where students had more than one
parent / caregiver of the same sex, data from only one of these is presented. For more
information about the process for deriving parent/caregiver information, see the
Explanatory Notes. Parent / caregiver data on school and non-school educational
attainment and occupation from the Census information are presented in Appendix B
tables B 2.1 - B 2.6.
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4.5.9 Parent / caregiver school attainment — Census information

Tables B 2.1 and B 2.2 present distributions of the school educational attainment of
the student’s male and female parents / caregivers respectively.

Generally, reporting of parent / caregiver school attainment in the Census is more
complete than in school enrolments. This is especially apparent for Queensland and
the Northern Territory. For example, in Queensland and the Northern Territory, the
proportion of not stated or unknown parent/caregiver school attainment in the school
enrolments ranged from around 17% to 22%. In the Gold dataset, the proportion of
not stated or unknown values was between 2% and 3%.

In Queensland, South Australia, and Tasmania, the SLK and Bronze datasets reflected
the distribution in the Gold dataset. In the probabilistic Bronze (high) dataset for the
three states, the proportion of students with a parent/caregiver were slightly higher
than in the other linked files, while the proportion with no information on the
parent/caregiver were slightly lower. There was less consistency among the linked
files as compared to the Gold in the Northern Territory.

4.5.10 Parent / caregiver non-school qualifications — Census information

Tables B 2.3 and B 2.4 present distributions of the student’s male and female parent /
caregiver non-school attainment as recorded on the Census. Parent / caregiver data
was not able to be derived on the linked datasets for up to 32% of students with
regards to male parents and up to 19% for female parents. This is partly due to
students not residing with their male or female parent, and partly due to data quality
issues. Where this information could be derived however, it was very complete with
only 2-4% of non-response on the Census, compared with up to 30% not stated on
the enrolments records.

In addition to the identification of non-school qualifications, which is available from
the enrolments records, the linked Census data is able to provide information about
parents / caregivers who did not attend school.

The distribution of parent / caregiver with non-school qualifications is consistent
between school enrolments and the corresponding Census information in the Gold
dataset, and compares favourably across the SLK and Bronze datasets. The Census
information identified a higher proportion of parents / caregivers with no non-school
qualification than did the enrolment data.

4.5.11 Parent / caregiver occupation by labour force status — Census information

The distribution of the occupation of a student’s male and female parent / caregiver as
reported in school enrolments and in the Census (for the seven linked datasets) is
presented in tables B 2.5 and B 2.6.
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There remain some students who were not linked for each linkage method, some
students for whom parent / caregiver Census information could not be derived, and a
small proportion of non-response. However, the level of non-response on the Census
is far lower, and the level of detail on occupation and labour force status is greatly
improved, in comparison to the enrolments information. This is due to the inclusion of
the ‘not in the labour force’ category and the greater detail on occupation in the Census.

The linked datasets were able to link students effectively with parents / caregivers
from each of the occupation types and those with parents / caregivers who were
unemployed or not in the labour force. There is a slight over-representation of
students whose parents / caregivers were employed.

4.5.12 Weekly equivalised household income — Census information

Weekly equivalised household income is the total household income adjusted using
an equivalence scale that enables the analysis of the relative wellbeing of households
of different size and composition. It is derived from Census personal income data and
other information about households, including the number and age of household
members. It can be viewed as an indicator of the economic resources available to a
standardised household. For a lone person household it is equal to household
income. For a household comprising more than one person, it is an indicator of the
household income that would be needed by a lone person household to enjoy the
same level of economic wellbeing. Enrolments data is not provided for comparison as
income data is not collected on the enrolments form.

Table B 3.1 presents the distribution of the weekly equivalised household income of
the student’s household based on Census data for the seven linked datasets. Students
from households with all levels of equivalised household income are well represented
on the Gold, SLK and Bronze linked datasets. There is some over-representation of
students from households with higher income levels on the low accuracy datasets
which is probably due to false links.

4.5.13 Family composition — Census information

Family Composition classifies families into different types. The types provided in table
B 3.2 are couple family, one parent family and other. Each family type is well
represented on the linked SLK and Bronze datasets in comparison to the Gold
dataset, with only a slight over-representation of couple families and under-
representation of one parent families. Across the four jurisdictions, about 70% of
students were living in couple families and one-quarter in one-parent families.
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5. CONCLUSIONS

The CDE Education Quality Study set out to test the feasibility of linking education
data to the Census of Population and Housing. A parallel objective was to develop the
infrastructure to allow linkage of education data to be undertaken effectively,
efficiently and safely. By using a variety of methods for linkage, and comparing these
methods with a Gold standard linkage, the study has been able to produce
recommendations for ways of proceeding with education data linkage to deliver high
quality linked datasets for research and statistical purposes.

This paper has detailed the deterministic methods used to link government school
enrolment records to the 2011 Census. These methods, particularly the Bronze
deterministic methods, have proven successful in producing datasets that have both
adequate coverage of the possible links and reasonable accuracy. These methods are
reproducible and can be utilised to facilitate and benchmark future linkages. The
deterministic Bronze methods proved equally effective or better in approaching Gold
quality, and were more efficient in terms of human resources used for the linkage
process than Bronze probabilistic linkage.

Where name and address data is available, clearly the probabilistic methods and
clerical review process used for the Gold linkage provide the most comprehensive
and highest quality of linkage possible to the Census, and where partial name data is
accessible, a deterministic linkage method using a Statistical Linkage Key such as
SLK581 provides a close approximation to Gold standard. Where no name or address
data is available, deterministic methods generally provide a higher level of accuracy
than probabilistic methods, which is not surprising, considering that the data used for
this linkage is entirely numerical or categorical. The benefits that were provided by
probabilistic linkage in identifying similar text strings are not generally applicable to
Bronze linkage.

Adjusting for Census net undercount had a small impact on the assessment of success
of the linkage in Queensland and South Australia, with less than a one percentage
point gain in the linkage rate after adjusting for net undercount for all of the linkage
methods. In Tasmania, Census net undercount had a slightly greater impact, at
around 1.5 percentage points. In the Northern Territory, Census net undercount had
a greater impact on linkage, with a gain of between 3 and 4.5 percentage points after
adjusting the linkage rate.

The results show that linkage is more successful for some subpopulations than others,
and users of the data sets should keep this in mind when interpreting analysis and
results from the linked data. In particular, Aboriginal and Torres Strait Islander
students, students in remote and very remote areas, mature age students and students
with female parents/caregivers who had not completed year 10 were consistently less
likely to be linked and these students may be underrepresented on the linked datasets

34 ABS ¢ DETERMINISTIC LINKING OF SCHOOL ENROLMENT RECORDS TO 2011 CENSUS DATA « 1351.0.55.045



as a result. In the future, the ABS may look into weighting the linked data to ensure
that it is representative of the entire population.

In terms of link accuracy and match-link rate, the SLK linkage method provided the
closest approximation to the Gold linked dataset for each jurisdiction, and the Bronze
deterministic method was closer to the Gold dataset than the Bronze probabilistic
method in each jurisdiction. The implications of these findings are twofold. First, if
linkages between the Census and education data are to be attempted with the 2016
Census of Population and Housing, and full name and address data for all
states/territories are not available, SLK data would provide a reasonable alternative to
produce a very high standard dataset to be used for statistical output or for a
benchmark against which to assess other linkage methods. Second, in the interim
period before the next Census, Bronze linkage using a deterministic method would
provide a reasonable standard of quality for linkage to datasets with similar core socio-
demographic items to those on the enrolment files, and may be preferable to
probabilistic methods.

Within each linkage method, a low and high accuracy version was developed and
tested. The high accuracy datasets have higher linkage accuracy (that is, less false or
like links), but lower coverage (that is, more missed links). The low accuracy datasets
have higher coverage (that is, less missed links) but at the expense of link accuracy
(that is, more false or like links). Research by the ABS has shown that for many
analytical purposes, “missed links are more problematic than false links in drawing
conclusions from linked data, and accepting some false links to reduce the number of
missed links, yields a more comprehensive and representative linked dataset” (Richter
et al., 2013, p. 34). It should be noted, however, that the purpose of the analysis
should be considered alongside linkage method. There may in fact be times when a
researcher deliberately chooses to use a dataset based on strict linkage criteria
because the importance of true links outweighs the risk of bias due to reduced
coverage. This could occur for longitudinal analysis or examination of sub-groups,
such as the Aboriginal and Torres Strait Islander population, which are harder to link.

Census data from the linked datasets has proved very useful in assessing the quality of
socioeconomic indicators collected on school enrolment forms, in particular in filling
in some of the data gaps left by missing data on the enrolment forms, but also in
identifying data that has not been correctly collected or data-entered. This may have
implications for both improved data management in the enrolments collections and
use of these data in the Index of Community Socio-Educational Advantage (ICSEA).
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EXPLANATORY NOTES

1. Australian Standard Geographical Standard (ASGS)

The ASGS provides a common framework of statistical geography which enables the
production of statistics that are comparable and can be spatially integrated. To assign
statistical geography, statistical units such as households are first assigned to a
geographical area in one of the ASGS structures. Data collected from these statistical
units are then compiled into ASGS defined geographic aggregations which, subject to
confidentiality restrictions, are then available for publication. The geographic
aggregations used for the purposes of this study are:

Mesh Blocks are micro-level geographical units for statistics and there are in excess of
300,000 Mesh Blocks covering the whole of Australia. A residential Mesh Block
typically contains 30 to 60 dwellings.

Statistical Area Level 1 (SA1) is the second smallest geographic area defined in the
Australian Statistical Geography Standard (ASGS) after Mesh Block. The SA1 has been
designed for use in the Census of Population and Housing as the smallest unit for the
processing and release of Census data.

Statistical Area Level 2 (SA2) is an area defined in the ASGS, which consists of one
or more whole Statistical Areas Level 1 (SAls). Wherever possible, SA2s are based on
officially gazetted State suburbs and localities. In urban areas, SA2s largely conform to
whole suburbs and combinations of whole suburbs, while in rural areas they define

functional zones of social and economic links.
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2. Derivation of Census information for students’ parents / caregivers

The process to derive students’ parent / caregiver information from the Census began
by selecting Census records that were likely to be records of parents / caregivers. This
was done on the basis of family type in the dwelling, person age, sex and relationships
within dwellings. From this subset, using the relationship between persons in the
dwellings, parent / caregiver records that were connected to the linked student were
selected. Only four parents / caregivers were selected — the student’s natural mother
and father, and the students step-mother and step-father. As a result, for students
living with parents / caregivers who are in a same-sex relationship, only one parent /
caregiver is selected. From this information, one overall male and female parent was
selected — the natural parent where available, followed by step-parent information if
natural parent information was not available. Parent / caregiver sex is collected in
Queensland, South Australia and Tasmania. In the Northern Territory, this
information was not available. For the 2011 cohort, data on the relationship between
the student and parent / caregiver was available, and has been used to derive parent /
caregiver sex where possible.
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APPENDIXES

A. ENROLMENTS INFORMATION TABLES

Table Table title Section
Student information, school enrolments data

Al1l Age, by linkage standard and jurisdiction — school enrolments information. 4.4.1

Al12 Grade, by linkage standard and jurisdiction, 2011 — school enrolments information. 4.4.2

Al13 Remoteness, by linkage standard and jurisdiction — school enrolments information. 4.4.3

Al4d SEIFA (IRSAD deciles), by linkage standard and jurisdiction — school enrolments 4.4.4
information

Al15 Indigenous status, by linkage standard and jurisdiction — school enrolments information. 4.4.5

A1l6 Country of Birth (selected countries), by linkage standard and jurisdiction — school 4.4.6
enrolments information.

Al1.7 Main language spoken at home (selected languages), by linkage standard and jurisdiction 4.4.7
— school enrolments information.

Parent / caregiver information, school enrolments data

A2.1 Male parent / caregiver school educational attainment, by jurisdiction and linkage standard 4.4.8
— school enrolments information.

A2.2 Female parent / caregiver school educational attainment, by jurisdiction and linkage 4.4.8
standard — school enrolments information.

A23 Male parent / caregiver level of non-school qualification, by jurisdiction and linkage 4.4.9
standard — school enrolments information.

A2.4 Female parent / caregiver level of non-school qualification, by jurisdiction and linkage 4.4.9
standard — school enrolments information.

A25 Male parent / caregiver occupation, by jurisdiction and linkage standard — school 4.4.10
enrolments information.

A 2.6 Female parent / caregiver occupation, by jurisdiction and linkage standard — school 4.4.10

enrolments information.
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B. CENSUS INFORMATION TABLES

Table Table title Section
Student information, Census data

B1.1 Age, by linkage standard and jurisdiction — Census information 4.5.1

B 1.2 Remoteness, by linkage standard and jurisdiction — Census information 4.5.2

B 1.3 SEIFA (IRSAD Deciles), by linkage standard and jurisdiction — Census information 4.5.3

B 1.4 Indigenous status, by linkage standard and jurisdiction — Census information 4.5.4

B 1.5 Country of Birth (selected countries), by linkage standard and jurisdiction — Census 4.5.5
information

B 1.6 Language spoken at home (selected languages), by linkage standard and jurisdiction — 4.5.6
Census information

B 1.7 English proficiency, by linkage standard and jurisdiction — Census information 4.5.7

B 1.8 Core activity need for assistance, by linkage standard and jurisdiction — Census information  4.5.8

Parent / caregiver information, Census data

B2.1 Male parent / caregiver school educational attainment, by jurisdiction and linkage standard ~ 4.5.9
— Census information

B2.2 Female parent / caregiver school educational attainment, by jurisdiction and linkage 4.5.9
standard — Census information

B 2.3 Male parent / caregiver level of non-school qualification, by jurisdiction and linkage 4.5.10
standard — Census information

B2.4 Female parent / caregiver level of non-school qualification, by jurisdiction and linkage 4.5.10
standard — Census information

B 2.5 Male parent / caregiver occupation and labour force status, by linkage standard and 4.5.11
jurisdiction — Census information

B 2.6 Female parent / caregiver occupation and labour force status, by linkage standard and 4.5.11
jurisdiction — Census information

Household information, Census data

B3.1 Weekly equalised household income, by linkage standard and jurisdiction — Census 4.5.12
information

B 3.2 Family composition, by linkage standard and jurisdiction — Census information 4.5.13
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FOR MORE INFORMATION . . .

INTERNET

LIBRARY

www.abs.gov.au The ABS website is the best place for data
from our publications and information about the ABS.

A range of ABS publications are available from public and tertiary
libraries Australia wide. Contact your nearest library to determine
whether it has the ABS statistics you require, or visit our website

for a list of libraries.

INFORMATION AND REFERRAL SERVICE

PHONE

EMAIL

FAX

POST

Our consultants can help you access the full range of information
published by the ABS that is available free

of charge from our website, or purchase a hard copy publication.
Information tailored to your needs can also be requested as a
'user pays' service. Specialists are on hand to help you with
analytical or methodological advice.

1300 135 070
client.services@abs.gov.au
1300 135 211

Client Services, ABS, GPO Box 796, Sydney NSW 2001

FREE ACCESS TO STATISTICS

WEB ADDRESS

All statistics on the ABS website can be downloaded free of
charge.

www.abs.gov.au

© Commonwealth of Australia 2013
Produced by the Australian Bureau of Statistics
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