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Abstract
This paper investigates two related matters. First, what proportion of
the population is represented by the matched sample (i.e. by the gross
flows data) in the Labour Force Survey, why is this proportion what it is
and why does it vary over time? Second, given that around 20% of the
population are not represented in the matched sample, how representa-
tive are labour market indices derived from the matched sample data
and, if biases are present, what is the source and what are the implica-
tions of the bias?

1. Introduction
Data on gross flows between various labour market states in Australia
has been available since early 1980. From time to time researchers (e.g.
Foster 1981, Foster and Gregory 1984, Fahrer and Heath 1992, Borland
1996a, Leeves 1997 and Leeves 2000) visit this data with a view to gain-
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ing extra insight into issues related to the determinants of movements in
the level of unemployment over time and/or the equilibrium or natural
rate of unemployment. Little attention however has been given to the
implications of the survey methodology and related ABS statistical pro-
cedures for the representativeness of the data derived from the matched
sample.

This paper aims to address two related sets of questions. The first set
concerns the proportion of the population represented by the matched
sample (and thus the gross flows data). What proportion of the total
population is in fact represented by the matched sample, why is this pro-
portion what it is and how does it vary over time? Second, given that
slightly over 20% of the population are not represented in the matched
sample, it-is sensible to ask how representative are labour market indices
derived from the matched sample data and, if bias is present, what can
we say about the direction and source of the bias? The structure of this
paper is as follows. Section 2 details the way in which the Labour Force
Survey is undertaken and the method by which gross flows data is de-
rived from successive surveys. Section 3 examines the behaviour of the
proportion of the population represented by the matched sample over
time. Section 4 compares the time series properties of the unemployment
rate for those persons represented in the matched sample as against the
rate for the population as a whole.1 Section 5 looks at the behaviour over
time of the matched sample's unemployment rate and the unemployment
rate for the groups not represented in the matched sample. Section 6 pre-
sents a framework which enables us to decompose the bias in the
matched sample into its constituent parts and to evaluate their numerical
importance. The final section considers the representativeness of the
matched sample in capturing flows and transition rates and concludes
with a discussion of the implications for future research and policy.

2. The LFS and the Matched Sample
The Labour Force Survey (LFS) has been undertaken on a monthly basis
since February 197 8.2 Households selected for the LFS are interviewed
each month for eight months, with one-eighth of the sample being re-
placed each month. Prior to August 1996, all interviews were conducted
face-to-face at the homes of respondents. Over the period August 1996
to February 1997, the ABS introduced the use of telephone interviewing
to collect LFS data.3 In the interviews an attempt is made (inter alia) to
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establish whether each person is in or out of the labour force, if in
whether employed or unemployed and, if employed, whether the em-
ployment is full-time or part-time.

To derive labour force estimates for the relevant component in the
Australian population, expansion factors (weights) are applied to the
sample responses. Weighting ensures that LFS estimates conform to the
benchmark distribution of the population by age, gender and geographic
area. A weight is allocated to each sample respondent according to
his/her State/Territory of usual residence, region (capital city or other),
age and gender. The weights are computed in such a way so as to also
adjust for any under-enumeration and non-response.

For the LFS, private dwellings (such as houses and flats) and non-
private dwellings (non-private dwellings are those that provide a com-
munal or transitory type of accommodation4 - such as hotels and motels,
boarding houses, short-stay caravan parks, hospitals, nursing homes and
homes for the aged, educational colleges and boarding schools, and
Aboriginal and Torres Strait Islander communities) are separately identi-
fied and sampled. The sample of non-private dwellings is obtained by
first compiling a list of all non-private dwellings in Australia. A sample
is taken from this list in such a way that each region across Australia and
each different type of dwelling is represented. For smaller non-private
dwellings, each occupant is included in the survey; for larger dwellings,
a sub-sample of occupants is taken. Since the "procedures used to select
persons in non-private dwellings preclude the possibility of matching
any of them who may be included in successive surveys" (ABS 6203.0,
October 2000, p 42), matched sample data can only refer to persons in
private dwellings.

As it is not reasonable to retain the same respondents in the survey
for a long period of time, one-eighth of the dwellings in the sample are
replaced each month.5 This procedure is known as sample rotation. Thus
the LFS sample can be thought of as consisting of eight sub-samples (or
rotation groups), with a new rotation group being introduced into the
sample each month to replace an outgoing rotation group. Dwellings in
the replacement sample generally come from the same geographic area
as those in the outgoing sample.

We have seen that the rotation procedure used by the ABS is such
that seven-eighths of the private dwelling sample from one month is re-
tained for the next month's survey. Persons residing in these dwellings
who respond in both months form a 'matched sample' for the later
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month. The data obtained from the records which can be matched across
any two months are expanded up to a 'population figure' which (leaving
to one side adjustments for over or under enumeration and for non-
response6) is equivalent only to the proportion of persons in the sample
in the second month who: (i) are living in private dwellings (i.e those
living in non-private dwellings are excluded) at the time of the survey;
and (ii) participated in the Survey in both months (i.e those rotated in or
out are not included).

In the next section we look at the size of the matched sample and
consider why it varies over time.

3. The Proportion of the Population Represented by the
Matched Sample
We have seen that the procedures used to select persons in non-private
dwellings preclude the possibility of matching any of them who may be
included in successive surveys. In addition, a proportion of the persons
in those private dwellings that are included in the sample in successive
months cannot be matched. "Normally, those who can be matched repre-
sent about 80% of all persons in the survey" (ABS 6203.0, October
2000, p 42).

Let PRMS denote the size of the "Population Represented by the
Matched Sample"7 and POP denote the civilian population aged 15
years and over. We begin by asking: in practice, what proportion of the
population is represented by the matched sample? We can establish this
proportion {PRMS/POP) by comparing the size of the population repre-
sented by the matched sample with the total civilian population over the
age of 15 for the second month of any pair.8 Figure 1 shows the propor-
tion of the population represented by the matched sample (i.e.
PRMS/POP) for each month over the period 1979:08-2000:10 as re-
ported by the ABS at the time.9

The series is quite 'noisy'. A useful way to discern any trends in the
series (and, in this particular case, to possibly uncover the reasons for
them) is to compute the means of each of the series for the periods be-
tween the breaks when new samples were being rotated in and for the
periods before and after the introduction of telephone interviewing.10

The means for the various sub-periods are indicated by the horizontal
lines in Figure 1 and are set out in Table 1 below.11 The information in
the Table reinforces the impression obtained by a scan of Figure 1,
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namely that the proportion of the total population covered by the
matched sample rose in the early 90's and rose even further after 1996.

Figure 1: The Proportion of the Population Represented by the Matched
Sample {PRMS/POP) over the period 1979:08 - 2000:10(a> (the
horizontal lines are the mean values for each sub-period).

80 82 84 86 88 90 92 94 96 98 00

Note: (a) Data is not reported in any figures for those periods where the sample was
being redesigned (1982:10, 1987:09-1987:12, 1992:09-1992:12 and 1997:09-1997:10)
and when telephone interviewing was being phased in (1996:08-1997:01).

Table 1. Mean values of the proportion of the population represented
(and not represented) by the matched sample in various sub-periods

1979:08-
1982:09

1982:11-
1987:08

1988:01-
1992:08

1993:01-
1996:07

1997:11-
2000:10

Represented
Not Rep.

0.779
0.221

0.778
0.222

0.778
0.222

0.782
0.218

0.789
0.211

Now, there are three reasons why the matched sample represents less
than 100% of the population. One reason is that there is no attempt to
match the 3% or so of the total population who reside in non-private
dwellings.12 Another reason is the practice of sample rotation, which has
the effect that only 7/8 of the residents of private dwellings can poten-
tially be matched across successive months.13 In addition, non-response
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by persons in the potentially matchable private dwellings reduces the
size of the population represented by the matched sample below its po-
tential maximum.

We commence our examination of these factors by looking at what
has been happening to the proportion of persons in the whole population
who are enumerated in non-private dwellings. Unfortunately, the data
we need to make this calculation is only available from September 1984.
Over the whole of the period 1984:09 - 2000:10 the proportion of the
population enumerated in non-private dwellings to the total civilian
population aged 15 years and over has a mean value of 3.3% with a
maximum of 3.8% and a minimum of 2.4%. Table 2 shows the means of
the series for each of our sub-periods. The proportion of persons in the
whole population who were enumerated in non-private dwellings ap-
pears to be trending downwards. Obviously, this is one reason why the
ratio of matched to total population (PRMS/POP) has been rising.

Table 2. Mean values of the proportion of the population who were
enumerated in non-private dwellings in various sub-periods

1984:09- 1988:01- 1993:01- 1997:11-
1987:08 1992:08 1996:07 2000:10

0.035 " 0.034 0.031 0.030

Looking at Table 2 we can see that most of the fall in the proportion
of the population enumerated in non-private dwellings occurred in the
period between 1992 and 1993. This reduction is associated with a re-
design of the private dwelling part of the LFS following the 1991 Cen-
sus (the redesign was implemented in late 1992). The most important
change which occurred at that time (a change which was reported in
ABS Labour Force publications) was the relocation of predominantly
long-stay caravan parks into the private dwelling component of the sam-
ple (previously - at least since 1981 - both short and long-stay caravan
parks were part of the non-private dwellings sample). The change re-
sulted in "an increase in the matched sample" (ABS, 1992, p 3). Some
idea of the extent to which this would push up the size of the matched
sample may be obtained from the data published in Social Trends (ABS,
1994, p 163) which shows that in the 1991 Census 0.6 of 1% of the
population were permanent residents (i.e. persons who said they "usually
reside") in caravan parks and marinas.14 The reduction in the non-private
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dwelling component of the LFS between 1996 and 1997 also reflects a
reclassification of respondents from the non-private to the private dwell-
ing component of the sample. Specifically, "the proportion of the popu-
lation enumerated in non-private dwellings declined between 1991 and
1996 due to changes in the enumeration procedures and classification of
self-care accommodation for retired/aged and manufactured home es-
tates as private dwellings" (McDonald and Majchrzak-Hamilton, 1999, p
37). Some idea of the numbers involved may be obtained from noting
that the number of persons enumerated in the non-private dwellings
category 'homes for the aged' dropped by 0.1 of 1% of the population
between the 1991 census - when aged self-care accommodation was part
of the non-private dwelling component - and the 1996 census - when it
was not (ibid, p 37).

There are many other factors, apart from the mere reclassification of
dwellings which accounts for the fall in the proportion of the LFS enu-
merated in non-private dwellings over the long term.15 In particular there
has been a reduction in the proportion of the population resident in
boarding houses and hotels.16 Government policies have also had their
effect and especially the policy of deinstitutionalisation in relation to
human services delivery. Policy changes in this area have involved the
closure or downscaling of institutions and have resulted both in shorter
stays in institutions and in fewer persons being in institutions at any
moment in time. Associated with this has been an increase in the number
of aged persons and people with disabilities and illness (psychiatric ill-
ness in particular) living on their own or with relatives in private dwell-
ings.

Earlier we noted that the potentially matchable population will be 7/8
of the population resident in private dwellings.17 Table 3 below shows
how the potentially matchable population (PMP) as a proportion of the
total population (POP) has changed over time.18 Obviously, the increase
in PMP/POP reflects a fall in the proportion of the population who are
enumerated in non-private dwellings. We discussed the reasons for this
in the preceding paragraphs.

It is instructive to ask what proportion of the potentially matchable
proportion of the population is in fact matched? To recover this informa-
tion we simply divide the figures given in the first row of Table 2 (this is
PRMS/POP) by the figures given in Table 3 (this is PMP/POP) to get
the ratio (PRMSIPMP)}9 The result is reported in Table 4 below.
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Table 3. Mean values of the proportion of the population who are
potentially matchable (PMP/POP) in various sub-periods

1984:09- 1988:01- 1993:01- 1997:11-
1987:08 1992:08 1996:07 2000:10

0.844 0.845 0.848 0.849

Table 4. Mean values of the proportion of the potentially matchable
population who are in fact matched (i.e. PRMS/PMP) in various sub-
periods

1984:09- 1988:01- 1993:01- 1997:11-
1987:08 . 1992:08 1996:07 2000:10

0.922 0.921 0.922 0.929

Earlier, (in Table 1) we saw that the proportion of the population rep-
resented by the matched sample has been tending to rise over time (e.g.,
it has risen from 0.778 in the period 1984:09 - 1987:08 to 0.789 in the
period 1997:11 - 2000:10). We now see that there are essentially two
reasons for this rise. First, the proportion of the population living in non-
private dwellings included in the sample has fallen (Table 3). Second,
the proportion of the potentially matchable population who reside in pri-
vate dwellings and who are indeed matched has risen (Table 4). This
rise, which may or may not be sustained, coincides with the introduction
of telephone interviewing at the end of 1996 and may reflect a rise in the
LFS response rate associated with this.20

4. The Unemployment Rate for the Population
Represented by the Matched Sample
Given that the matched sample represents less than 80% of the total sur-
vey (population), an obvious question to ask is - does the unemployment
rate (say) in the matched sample accurately reflect that for the popula-
tion as a whole? And if not, why not? Figure 2 shows (smoothed21 sea-
sonally adjusted) series for the unemployment rate in the whole popula-
tion (URT) and for the matched sample (URPM) over the period 1978:09 -
2000:10.22 The two series are highly correlated, the simple correlation
coefficient being (r =) 0.968. However, the mean and median values of

.
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the unemployment rate for the total population are 8.1% and 8.0% re-
spectively and both are greater than the corresponding indices for the
matched sample (7.8% and 7.7% respectively).

As previously mentioned, one way to discern any trends in the series
is to compute the means of the seasonally adjusted values for each sub-
period. The relevant information is given in Table 5 below. We see that
the means for the unemployment rate for the population as a whole are
above those for the population represented by the matched sample in
every sub-period.

Table 5: Mean values of URT and URPM in various sub-periods

1984:09-
1987:08

1988:01-
1992:08

1993:01-
1996:07

1997:11-
2000:10

URT

URPM
(URT-URPM)

8.3
7.9
0.4

8.0
7.6
0.4

9.5
9.3
0.2

7.4
7.2
0.2

Figure 2: Smoothed'"' seasonally adjusted series for the unemployment
rate for all persons {URT) - dashed line - c.f. the unemployment rate for
the matched sample (URPM) - solid line -1979:08 - 2000:10.

0.12

80 82 84 86 88 90 92 94 96 98 00

Note: (b) In all figures, smoothed values have been obtained by the application to season-
ally adjusted data of a 13-term Henderson moving average as described in ABS (1987).
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We have seen that the unemployment rate for the matched sample is
consistently below that for the population as a whole. To investigate the
reasons why this is so we need to remind ourselves about the form which
the Labour Force Survey (LFS) takes and the process by which certain
individuals who are selected to be in the sample are matched, while oth-
ers are not. We can then look at the labour market experience of the
matched and unmatched groups in the population.

5. The Behaviour over Time of the Matched Sample's
Unemployment Rate and the Unemployment Rate for
Groups Not Represented in the Matched Sample
We know from the discussion of LFS methodology in Section 2 that the
"gross flows estimates relate only to [those] persons in private dwell-
ings" and, within this group, only to those persons "for whom informa-
tion was obtained in successive surveys" (ABS 6203.0, October 2000, p
42f). It follows that one reason why the labour force characteristics of
the matched and total population would differ is if the characteristics of
persons in private and non-private dwellings were to differ. A second
reason they would differ is if the characteristics of persons in private
dwellings who are represented in the matched sample differ from the
characteristics of those persons in private dwellings who are not repre-
sented in the matched sample (they may not be represented because of
sample rotation or because of mobility and/or non-response). All of
which is to say that any difference between the aggregate unemployment
rate and the unemployment rate for the matched sample (URT - URPM)
must reflect: (a) any difference between the unemployment rate for per-
sons resident in non-private dwellings and that for persons resident in
private dwellings and/or (b) any difference between the unemployment
rate for persons resident in private dwellings who are represented in the
matched sample and that for persons resident in private dwellings who
are not represented in the matched sample.

We may therefore usefully think of the Australian population as be-
ing divided into those who were enumerated in non-private dwellings,
and for this reason are not represented in the matched sample, (I will use
the subscript NP to indicate this group) and those who were enumerated
in private dwellings (denoted by the subscript P). This second group
may be further divided into those persons who were in private dwellings
and who are represented in the matched sample (these persons will be
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denoted by the subscript PM); and, those who were in private dwellings
but who - for one reason or another - are not represented in the matched
sample (this group will be denoted by the subscript PNM).

Figures 3 through 6 show the behaviour over the period 1984:09 -
2000:10 of the unemployment rates for the various groups we have iden-
tified.

Figure 3 shows smoothed seasonally adjusted series for the unem-
ployment rate in the whole population (URT) and for the matched sample
(URPM). AS we noted in our discussion of Table 5 above, the unemploy-
ment rate for the matched sample has the same time series profile as the
unemployment rate for the whole population but its level is consistently
below that of the whole population.

Figure 4 shows smoothed, seasonally adjusted series for the
unemployment rate for the population enumerated in private dwellings
(URp) and in non-private dwellings (URNP).23 The two series are poorly
correlated, the simple correlation coefficient is (r =) 0.273. The mean
value of the unemployment rate for persons in non-private dwellings is
11.1% which is much higher than that for those persons in private
dwellings (8.3%). Also, the non-private dwellings series has a standard
deviation, of 3.0% whereas the private dwellings component has a
standard deviation less than one-half of that, 1.4%. In short, the non-
private dwellings series has a higher average and is more volatile than
the private dwellings series.

Table 6 shows the mean values of the seasonally adjusted unem-
ployment rate for the population not resident in private dwellings (URNP)
and for the population resident in private dwellings (URP) in various
sub-periods. The two series have markedly different time series profiles
with the result that the gap between the two varies over time. Clearly
then, one reason the matched sample characteristics will differ from that
of the whole population is that the unemployment rate of persons in pri-
vate as compared with non-private dwellings differs markedly.24

Table 6. Mean values of URNP and URP in various sub-periods

1984:09- 1988:01- 1993:01- 1997:11-
1987:08 1992:08 1996:07 2000:10

URNP 13.6 12.0 10.2 9.5

URP 8.2 7.9 9.5 7.4

(URNP-URP) 5.4 4.1 0.7 2.1
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Figure 3: Smoothed seasonally adjusted series for the unemployment
rate for all persons (URT) - dashed line - c.f. the unemployment rate for
the matched sample {URPM) - solid line - 1984:09 - 2000:10.

86 88 90 92 94 96 98 00

Figure 4: Smoothed seasonally adjusted series for the unemployment
rate of persons enumerated in private dwellings (URP) - dashed line -
as against the unemployment rate for persons enumerated in non-
private dwellings (URNP) - solid l ine- 1984:09-2000:10.

0.18
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Figure 5: Smoothed seasonally adjusted series for the unemployment
rate for persons enumerated in all private dwellings (URP) - dashed line
- as against the unemployment rate for persons in the matched sample
(URPM) - solid line - 1984:09 - 2000:10.

0.12
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Figure 6: Unemployment rate for unmatched persons in private
dwellings (URPNM) - solid line - as against that for matched persons in
private dwellings {URpM) - dashed line - smoothed seasonally adjusted
series: 1984:09-2000:10.
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We have noted that the matched sample only refers to a sub-set of
persons in private dwellings. An obvious question to ask then is - how
does the series for the unemployment rate in the matched component of
private dwellings compare with that for all persons in private dwellings?

Figure 5 shows smoothed seasonally adjusted series for the unem-
ployment rate for all persons enumerated in private dwellings (URP) and
for those persons in the matched sample (URPM)- The two series are
highly correlated, the simple correlation coefficient being (r =) 0.998.
The mean value of the unemployment rate for persons in the matched
sample is 7.9% which is smaller than that for all persons in private
dwellings (8.3%). Figure 5 indicates that the two unemployment rates
have identical time series profiles and that there is a persistent gap be-
tween the-two rates. This is also brought out in Table 7 which looks at
the mean values of the seasonally adjusted unemployment rate for all
persons resident in private dwellings (URp) and the unemployment rate
for those residents of private dwellings who are represented in the
matched sample (URPM) in various sub-periods. The fact that the unem-
ployment rate of persons in private dwellings and who can be matched is
consistently below that of all persons who reside in private dwellings
implies that the unemployment rate of persons in private dwellings and
who are not represented in the matched sample is consistently above that
of those residents of private dwellings who are represented in the
matched sample.

Table 7. Mean values of URp and URPM in various sub-periods

1984:09- 1988:01- 1993:01- 1997:11-
1987:08 1992:08 1996:07 2000:10

~URP 82 7~3 95 7A
URPM 7.9 7.6 9.3 7.2

(URp-URPM) 0.3 0.3 0.2 0.2

Now, since we know the labour market characteristics of the persons
in the matched sample and we also know the labour market characteris-
tics of all persons in private dwellings, it is possible to form a series for
the unemployment rate of those persons enumerated in private dwellings
but who are not in the matched sample25 (URPNM) and to compare this
with the unemployment rate for those represented in the matched sample

) . This is done in Figure 6 which shows (smoothed seasonally ad-
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justed) series for the unemployment rate for the 'unmatched persons'
enumerated in private dwellings (solid line) and for those persons in the
matched sample (dashed line). The two series are highly correlated, the
simple correlation coefficient is (r =) 0.943. However, the mean value of
the unemployment rate for persons in the matched sample (7.9%) is well
below that for those persons in private dwellings who were not matched
(9.9%).

Table 8. Mean values of URPNM and URPM (%) in various sub-periods

1984:09- 1988:01- 1993:01- 1997:11-
1987:08 1992:08 1996:07 2000:10

a9 su TTi 8J
URPM 7.9 7.6 9.3 7.2

2.0 1.8 1.8 1.5

Table 8 reports the mean values of the seasonally adjusted unem-
ployment rate for those persons who are resident in private dwellings
and who are represented in the matched sample (UPM) as against the
unemployment rate for those who are not (URpmd in various sub-
periods. Clearly, the unemployment rate of persons in private dwellings
and who are matched is systematically different to those who are in pri-
vate dwellings but cannot be matched. Now, the unmatched group will
be made up of two different groups of persons. First, there is a group
who cannot be matched as they have only just been rotated into the sam-
ple. Since the monthly LFS commenced in 1978, one-eighth of the sam-
ple has been replaced each month. This replacement sample generally
comes from the same geographic area(s) as the outgoing one and for
this, and other reasons, "each rotation group is a representative sample
of the Australian population in its own right" (Bell, 1998, p 3). Given
this, it is unlikely that the mere fact that some members of the private
dwelling sample are replaced each month due to sample rotation will
itself introduce any systematic bias into labour force estimates.26 How-
ever, a second group of persons who will be in the unmatched compo-
nent will be those who have not been rotated out but who have moved or
for some other reason could not be contacted and/or did not cooperate
with the interviewers. It must be the characteristics of this group which
differs from the matched group, hi other words, it would appear that the
non-respondents and/or those who have changed address (or who, for
some other reason cannot be contacted by the interviewers) tend to have

https://doi.org/10.1177/103530460101200210 Published online by Cambridge University Press

https://doi.org/10.1177/103530460101200210


318 The Economic and Labour Relations Review

a (much) higher unemployment rate than the respondents. This is not
surprising.27

Our findings in this section of the paper may be summarised as fol-
lows: The population represented by the matched sample tends to sys-
tematically have a lower unemployment rate than does the population as
a whole and there seem to be two reasons for this. First, the matched
sample only refers to persons resident in private dwellings and it would
appear that persons who are not resident (strictly speaking, I should
write "not enumerated") in private dwellings tend to have a higher un-
employment rate than those who are. Second, it appears to be the case
that those persons who are resident in private dwellings and who are in
the sample but who are not matched have a higher unemployment rate
than those-who are matched.

It is possible to quantify the relative contributions of these two com-
ponents of bias in the matched sample unemployment rate. This is the
task of the next section of the paper.

6. A Simple Model of the Relationship between the
Aggregate Unemployment Rate and the Unemployment
Rate for Persons in the Matched Sample
Let U denote the number unemployed in any period. It must be true, by
definition, that:

uT=uNP+uPNM+uPM

As before, the T subscript indicates that the variable refers to the total
population, NP refers to persons in non-private dwellings, PNM refers to
those persons in private dwellings who are not represented in the
matched sample and PM refers to those persons in private dwellings who
are represented in the matched sample.

Dividing both sides by the size of the aggregate Labour Force (LF-f)
gives an expression for the aggregate unemployment rate:

TJj _ UNP [ UpMM (
 UPM

It is possible to convert this into an expression for the aggregate un-
employment rate (UJ/LFT), as a weighted sum of the unemployment rate
for persons in each of the three categories we have identified above — i.e.
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persons enumerated in non-private dwellings (NP), persons in private
dwellings who are represented in the matched sample (PM) and persons
in private dwellings who are not represented in the matched sample
(PNM):

UT _ UNP LFNP [ UPNM LFPNM | UPM LFPM

LFf LFtfp LFj LFpfjM LFp LFpj^ LFpLFj LFpfjM LFp LFpj^ LFp

The weights in the above expression are the proportions of the total
labour force which are found in each category. In passing, we might note
that their mean values over the period 1984:09-2000:10 are: LFNP/LFr =
0.014, LFPm/LT= 0.188 andLFPM/LFT= 0.798.

Using the symbol UR to denote an unemployment rate, equation (1)
may be written as:

TW -TTJ? LFNP I TTTf LFPNM , r m LFPM (Tt

URT = UKNP + UKPNM ——— + UKPM (2.)
Ltj1 Lrj hrrf

Our aim is to find an expression for the difference between the ag-
gregate unemployment rate and the unemployment rate for that part of
the population which is represented by the matched sample (URT -
URPM) in terms of (URNP - URP) and (URPNU- URPM).2S

If we add and subtract URP (LFNP/LFT) to/from the RHS of (2) we
find, after some slight rearrangement, that:

TTP —(TTD TTD \^NP I TTV ' NP , T TD ' PNM
URT - \URNP - URP)——r + URp —— + UKPNM

(3)

LFT

Now, URp is a weighted sum of URPM and URPNt4, such that:

rrn _ rm LFPM , TTD LFPNMUKP - UKPM ——— + UKPNM ——
Lrp Lrp

Substituting this into the second term on the RHS of (3) and
rearranging, gives the expression we are looking for. It links the
behaviour of (URT - URPM) on the one hand, with the behaviour of
(URNP - URp), and (URPNM- URPM) on the other:29
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URT-URPM={

(4)

We turn now to examine the contribution of the various terms on the
RHS of equation (4) to the difference between URT and URPM.

To begin with we look at the means for each of the series over the
whole period. Evaluated at the means over the period 1984:09 - 2000:10
we have: (URT - URPM) = 0.4%, (URNP - URP) = 3.0% and (URPNM -

URPM) = 2.0%. The means for the weights are: (LFNP/LFr) = 0.014 and
(LFPNM/LF£ = 0.192. Although the mean of (URNP - URP) is higher than
the mean for (URPNM - URPlJ), the weight given to the latter makes it far
more important as a determinant of the size of (URT — URPM) than the
former. Indeed, the mean value of the two components on the RHS of
equation (4) are: 0.04% for [(URNP - URP)*(LFNP/LFT)] and 0.38% for
[(URPNM- URPM)*(LFPm/LFP)].30 Clearly the latter is the dominant ele-
ment.31

Table 9 reports mean values of the various unemployment rate differ-
ence terms which figure in equation (4).32 Table 10 gives mean values
for the weights on each term.33 It is noteworthy that the share of the ag-
gregate labour force for the population enumerated in non-private dwell-
ings is much smaller than (indeed, it is only one-half) their share of the
total population. We see this by comparing the figures in the first row of
Table 10 with those given in Table 2 above.

Table 9. Mean values of {URT - URPM), (URNP - URP) and
f - URPM) in various sub-periods

1984:09- 1988:01- 1993:01- 1997:11-
1987:08 1992:08 1996:07 2000:10

(URT- URPM) 0A 0A 02 O2
(URNP-URP) 5.4 4.1 0.7 2.1
(URPNM-URPM) 2.0 1.8 1.8 1.5

Both weights seem to be trending downwards.34 This not only ac-
counts to some (small) extent for the difference between URT and URPM

to be falling over time but it also, at the same time, neatly captures the
two reasons why PRMS/POP has been rising (see section 3 above).
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Table 10. Mean values of (LFNPAT) and {LFPNM/LP) in various sub-
periods

1984:09--
1987:08

1988:01-
1992:08

1993:01-
1996:07

1997:11-
2000:10

LFNF/LT

LFPNM/LP

0.017
0.192

0.016
0.194

0.013
0.192

0.010
0.186

Mean values for the two weighted unemployment rate differences
(i.e. [(URNP - URPY(LFNP/LFT)} and [(URPNM - URPM)*(LFPNM/LFP)])
which appear on the RHS of equation (4) are given in Table 11 whilst
Figure 7 shows their behaviour over the period 1984:09 - 2000:10.
Clearly it is the second term, the one involving (URPNM - URPM), which
is the most important in determining the extent to which the aggregate
unemployment rate differs from that for the matched sample. However,
an inspection of the Table and the Figure shows that we need to take into
account both terms involving unemployment rate differences (i.e both
(URPm - URPM) and (URNP - URP)) if we wish to account for variations
in ( URT - URPM) over time.

Figure 7: Smoothed seasonally adjusted values of [(URNP-
URP)*{LFNPA-FT)] - dashed line - and [(URPNM- URPMY{LFPNN/LFP)] -
solid line -1984:09 - 2000:10 (the horizontal lines are the mean values
for each sub-period).

.001-

.000-

- .001 . J , | , , , | , , , ! , , , , , ,,|,,,|. , ,.. | | ,,,
8 6 8 8 9 0 9 2 9 4 9 6 9 8 0 0
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Table 11: Means of[(URNP- URP)*{LFNPA.FT)\ \{URPI^- URPM)*
{LFPNMA.FP)\ and (URT- URPM) in various sub-periods

1984:09- 1988:01- 1993:01- 1997:11-
1987:08 1992:08 1996:07 2000:10

(URNP-URP)*(LFNP/LFT) 0.1 0.1 0.0 0.0

(URPNM - URPM)*

(LFPNM/LFP) 0.4 0.3 0.3 0.3

(URT-URPM) 0.4 0.4 0.2 0.2

7. Concluding Remarks
I begin with a summary of the main conclusions arrived at thus far in
relation to-the representedness of matched sample data. I then move to
highlight the implications of this study for both providers and users of
LFS data.

The main findings may be summarised as follows: First, the propor-
tion of the population represented by the matched sample has risen over
the period since the introduction of the monthly LFS and especially in
recent years. There seem to be two reasons for this. One is that the pro-
portion of the population living in non-private dwellings has fallen, hi
part this has been due to actions of the ABS involving the reclassifica-
tion of certain types of dwellings from the non-private to the private
component of the sample. A second reason is that the proportion of the
potentially matchable population who provide data that can be matched
has risen, especially since 1996. This may indicate a rise in the response
rate of persons in the sample, particularly following the introduction of
telephone interviewing. Second, indices for the labour market character-
istics of the matched sample are biased (or 'unrepresentative') in the
sense that the population represented by the matched sample is less
likely to be unemployed than is the population as a whole. There are two
reasons why this is so. One is that the matched sample refers only to per-
sons resident in private dwellings and it would seem that persons who
are not enumerated in private dwellings have a higher unemployment
rate than those who are. The other reason is that those persons who are
resident in private dwellings and who are in the scope of the sample but
who are not able to be matched across two months, have a higher unem-
ployment rate than those residents in private dwellings who are able to
be matched. In other words, the non-respondents and those who have
moved (or for some other reason cannot be contacted in the interview
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period in successive months) have a higher unemployment rate than
those who are represented in the matched sample. A third finding is that
it is the difference between the unemployment rate for the unmatched
persons living in private dwellings and the rate for those persons living
in private dwellings who can be matched which is, quantitatively, the
most important item in determining the extent to which the aggregate
unemployment rate differs from that for the matched sample.

These findings have implications not only for users of LFS data but
also for the providers of that data. I begin with the latter.

There are three points which must be made in connection with data
collection and dissemination. First, it is important that users of LFS data
are informed of changes to the classification dwellings between the non-
private and private components of the sample. Information on these mat-
ters is important not simply for users of gross flows data but for anyone
interested in data pertaining to characteristics of the population residing
in private dwellings and/or non-private dwellings. In late 1992 there was
a relocation of predominantly long-stay caravan parks into the private
dwelling component of the sample from the non-private dwelling com-
ponent of the sample. In various documents the ABS reported that this
had occurred and noted that the change resulted in an increase in the
matched sample. In 1997 there was another change involving the move-
ment of self-care accommodation for the retired/aged and dwellings in
manufactured home estates form the non-private to the private dwellings
component of the LFS. This change was not reported in any LFS docu-
ments at the time (or since), despite the self-evident difference in labour
market characteristics of at least one of the groups concerned (the re-
tired/aged). Second, we noted that the ABS has a policy of sample rota-
tion and that, in forming matched sample estimates for the population,
there is no attempt to expand up the matched records to 'cover' the
population equivalent of the size of the group newly rotated into the
sample. This is puzzling. Since the replacement sample generally comes
from the same geographic area(s) as the outgoing one and for this, and
other reasons, each rotation group is a representative sample of the Aus-
tralian population in its own right, it is most unlikely that the mere fact
that some members of the private dwelling sample belong to the newly
introduced rotation group will itself introduce any systematic bias.
Given this, I suggest that the ABS commence the practice of expanding
the matched records up to a population number which (putting to one
side issues of under or over enumeration or non-response by those in the
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sample in successive months) is equivalent to the estimated size of the
population resident in private dwellings. The third point related to data
collection concerns our finding that if there is a 'single' group for whom
it would be desirable to have more information it is those included in the
scope of the private dwelling component of the LFS but who are non-
respondents or who have moved (or for some other reason cannot be
contacted in the interview period in successive months). This could be
achieved a number of ways but I can think of only two which may be
cost-efficient. One way would be to ask retrospective questions of peo-
ple who have moved into a dwelling included in the private component
of the sample between interviews. Provided the responses were reliable,
those people could be regarded as providing 'matched records'. Another
way (but less cost-efficient one would expect) would be to take steps to
follow up and obtain information from those who have moved out of a
dwelling included in the private component of the sample between inter-
views.36

Turning now to the implications of our research for labour market re-
searchers (beyond those implicit in the previous paragraph), the most
important thing to note is that, taken together, our findings caution
against the uncritical use of the gross flows data to analyse the dynamic
behaviour of the subset of individuals at highest risk of becoming unem-
ployed. In particular, we should be careful when using transition rates
etc derived from matched sample flows as a proxy for transition rates for
persons who tend to be resident in non-private dwellings and/or for those
persons who reside in private dwellings but for whom a change in their
labour market status - and especially a spell of unemployment — is asso-
ciated with a change of geographic location.

Notes

1 We could look at other series (e.g. the participation rate) but given the space
constraints and the uses to which the gross flows data is usually put, we will
focus here on its ability to mimic the unemployment rate for the whole popu-
lation and for the groups not included in the matched sample. Also, to keep
the paper of manageable length, all data in this paper refers to persons -
there is no dis-aggregation into males and females.

2 Between population Censuses, the size of the sample grows in line with es-
timated population. Following each Census—that is, every five years—the
sample is re-weighted and its size adjusted. Since 1992 it has covered ap-
proximately one-half of one percent of the population.

3 The ABS reports that "[d]uring the period of implementation [of telephone
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interviewing], the new method produced different estimates than would have
been obtained under the old methodology. However the estimates for Febru-
ary 1997 and onwards are directly comparable to estimates for periods prior
to August 1996" (ABS, 6203.0 October 2000, p 36). See also the feature arti-
cle The effect of telephone interviewing on Labour Force estimates' in the
June 1997 issue of 6203.0.

4 See ABS (2001, 17.11).
5 This 'rotation rate' has been constant throughout the whole of the period ex-

cept for certain months when redesigned samples were being phased in (Oc-
tober 1982, September-December 1987, September-December 1992 and
September 1997—April 1998). There is some variation in the size of rotation
groups even when rotation rates are constant, however, due to population
growth and random variations in household size and response rates.

6 The 'expansions factors' used by the ABS are such that the matched records
are automatically expanded up to compensate for non-response in the sec-
ond month of any pair, but only the second month. See Dixon, Lim and
Thomson (2001) for details of this and for comment on the wisdom of this
procedure.

7 This is the term used by the ABS for the population equivalent of the number
of those for whom information could be obtained in successive labour force
surveys. Estimates are provided in each issue of 6203.0.

8 The population in the second month of any pair is used because, "the expan-
sion factors used in calculating the [gross flows] estimates [are] those apply-
ing to the second of each pair of months" (ABS 6203.0, October 2000, p 43).

9 The breaks in the data correspond to the periods when the size of the
matched sample was abnormally low due to a new sample being rotated in
(October 1982, September-December 1987, September-December 1992
and September-October 1997 - there seemed to be no disturbance past that
date) and the period when telephone interviewing was being phased-in (Au-
gust 1996 - January 1997).

10 Averages reported here and in the other Tables refer to seasonally adjusted
data because all of the series have clear seasonal components and the sub-
periods are not identical in the months they contain.

11 While the Figures display data for the (relatively short) period 1997:02-08, I
have not recorded the means for this period in any of the Tables for the sim-
ple reason that all of the other sub-periods span 3 - 5 years and it would be
misleading to include an extra column where the means referred to a period
as short as 6 months.

12 Strictly speaking I should write "the population enumerated in non-private
dwellings".

13 Of course there is no reason to expect the characteristics of the new rotation
group to differ from those for other rotation groups in private dwellings. We
will return to this point later in the paper.

14 These dwellings contain a relatively high number of persons living alone and
a relatively high ratio of males to females. Labour force participation is lower
and the unemployment rate higher (almost 3 times higher) than in the total
population (ABS, 1994, pp 163-6 and ABS, 2000, pp 179-83).

15 Surprisingly, neither of the redassifications were noted in Borland's survey of
labour market flows data (Borland, 1996b).
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16 Nowadays the most prevalent forms of living in non-private dwellings are
homes for the aged and educational institutions whereas for some time a
high proportion lived as 'usual residents' of hotels and boarding houses.
(King, 2001, p 728).

17 Strictly speaking it is dwellings that are rotated in or out, not persons. I am
assuming that 7/8 of private dwellings is also 7/8 of persons in all the private
dwellings in the sample.

18 The figures in Table 3 are arrived at by subtracting the figures in Table 2
from unity and taking 7/8 of the number that results.

19 We also need a figure for PRMS/POP for the period 1984:09 - 1997:08,
which is not given in Table 1. It is 0.778, which coincidentally is the same as
that given in Table 1 for the whole of 1982:11 - 1987:08.

20 It is tempting to assert that it "is" or that it "must be" due to "a rise in the LFS
response rate" but one cannot conclude that as the numbers in Table 4 re-
flect the matched responses of households in two successive surveys and,
so insofar as survey response is relevant at all, the figures must reflect: (a)
the response rate in each of the two surveys and (b) the extent to which
(non-) response is serially correlated. The interested reader might consult
Dixon, Lim and Thomson (2001) for more details of these relationships.

21 All smoothed series (trends) computed in this paper are 13-term Henderson-
weighted moving averages calculated using the procedures described in
ABS(1987).

22 Note that we are again excluding the periods when the size of the matched
sample was abnormally low due to a new sample being rotated in (October
1982, September-December 1987, September-December 1992 and Sep-
tember-October 1997) and the period when telephone interviewing was be-
ing introduced (August 1996 - January 1997). The ABS is of the view that
during the phasing in of telephone interviewing survey estimates of employ-
ment and unemployment were biased. See n3 above.

23 Source is 6203.0. Published data for these two portions of the survey are
only available since September 1984.

24 At the same time we saw in Table 2 that the proportion of the population
resident in non-private dwellings is quite small (3.25%, on average) and so in
practice the contribution of the this difference to the total will be smaller than
would appear from looking at Table 6 and Figure 4 (more on this later).

25 The unemployment rate for all persons in private dwellings can be thought of
as a weighted average of the unemployment rate for the matched component
and the unemployment rate for the unmatched component. We have infor-
mation for the total and also for the matched component and we have infor-
mation on the relative size of the two components. It is a simple matter then
to use that information to recover the unemployment rate for unmatched per-
sons in private dwellings.

26 It is this group that the ABS has in mind when they write in the 'Explanatory
Notes' to 6203.0 that "about two-thirds of the unmatched 20% of persons in
the survey are likely to have characteristics similar to those in the matched
group" (ABS 6203.0, October 2000, p 43). They go on to say that "the char-
acteristics of the other third are likely to be somewhat different."

27 Nor is it a peculiarly Australian phenomenon. It has also been reported to be
the case in the US (Flaim and Hogue, 1985, p 11; Barkume and Horvath,
1995, p 30).https://doi.org/10.1177/103530460101200210 Published online by Cambridge University Press
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28 Where URp is the unemployment rate for all persons in private dwellings.
29 In an Appendix to this paper I provide a step-by-step derivation of (4).
30 Rounding errors account for the difference between 0.41 and 0.38 + 0.04.
31 Each series is computed by comparing the smoothed seasonally adjusted

values of the individual variables, where the smoothing has been undertaken
by using the Henderson method (see n 21 above).

32 Data in Tables 10-12 are all in percentages.
33 Note that the values of the differences given in Table 10 are differences in

the means given for individual variables in earlier tables (6, 7, and 9).
34 We have discussed possible reasons for this in earlier sections of the paper.
35 Some columns might not add up exactly due to rounding.
36 The use of telephone interviewing might facilitate this.
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APPENDIX: Alternative derivation of equation (4) in the text

Begin with the expression for the unemployment rate for all persons:

TW -TW HP i TTD L'rPNM i TTD L'rPM

URT - UKNP ——- + UKpm + UKm ——-
LJfT LrT LrT

Adding and subtracting both URPM (LFNP/LFT} and

URPM (LFPNM]LFT} from the RHS of the above gives, after some re-

arranging:

UR, =(URNP -

+ UR LFT LFT LFT

Since LFNP + LFPNM + LFPM = LFT, the expression in the brackets

on the second line of the above will equal unity. We can then take URPM

over to the LHS to give an expression for the difference between the
unemployment rate for all persons and the unemployment rate for per-
sons in the matched sample:
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Note that this may be written as

UK, -URPM = (URNP -URP)

TTP
PNM - URPM LFT

Now, URp is a weighted sum of URPM and URPNM, such that:

URP = URPM ^^- + URPNM
P FM LFP

 PNM LFP

Substituting this into the middle term on the RHS of the above the
above and rearranging gives:

URT-URm = ) \ ^ j

[ IF TF JF

^ LFP LFT LFT

LFP LFT LFT LFT

Since LFPNM/LFT =(LFPNM/LFP)(LFP/LFT), the second and

third terms in the above may be rewritten so that the equation becomes

URPM =

LFP LFNP LFP LFPNM

LFP \LFPNU LFT LFPNM LFT LFT LFp
pm

This may simplified if we recall that LFNP + LFP = LFT (and so the

expression in brackets at the end of the first line of the above will simply
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equal unity) and we note that all of the elements in brackets in the sec-
ond line have a common denominator, so we can rewrite the above as:

LFPLFNP - LFPMLFNP + LFPLFPNM
m

Since LFP — LFPM = LFPNM , we may write

URT-URPM =

TTJ? •"* PNM I PNM^S NP r "tJ-1 P^* PNM
UIS-PM'

LFP I LFPNMLFT

and given that LFPmLFNP + LFpmLFp =LFPNMLFT, the term in

brackets on the second line of the above will equal unity, in which event
the above becomes

M.

This is equation (4) in the text.

y(URmM-URPM)
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