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This paper provides basic information on the sample design of the LFS, and shows how

to calculate standard errors for a wide range of LFS estimates. The standard error models

presented in this paper apply to LFS level estimates from November 2002 onwards, and

to monthly movement estimates from the December 2002 to January 2003 movement

onwards. The standard errors in this publication apply to original estimates; they are not

applicable to seasonally adjusted and trend estimates — see the section 'Standard errors

in the Labour Force Survey' for more information.

CO N T E N T OF TH I S PA P E R

While the reliability and accuracy of estimates are maximised through the sample design,

estimates from the LFS, as with data from all surveys, are subject to error. It is important

to consider these errors when using LFS estimates as they affect the accuracy of the

estimates and, therefore, the importance that can be placed on interpretations drawn

from the data.

Survey estimates are subject to two types of error:

! non-sampling error, which arises from imperfections in reporting, recording or

processing of the data that can occur in any survey or census.

! sampling error, which occurs because data were obtained from a sample rather than

the entire population.

Non-sampling error is difficult to quantify and there are no standard measures of

non-sampling error produced for ABS surveys. Every effort is made in the design and

operation of the LFS to minimise non-sampling error.

The most commonly used measure of sampling error is the standard error (SE). This

measure indicates the extent to which a survey estimate is likely to deviate from the true

population value by chance.

Information about standard errors is provided for most ABS surveys. For the LFS,

standard errors of selected estimates have been mathematically modelled as a function of

the estimate itself. This approach simplifies the calculation of standard errors, as it

enables approximate standard errors to be calculated without needing records of

individuals or sampling details.

RE L I A B I L I T Y

The Australian Bureau of Statistics (ABS) has been conducting the Labour Force Survey

(LFS) since 1960. Originally the survey was conducted quarterly, before becoming

monthly in February 1978. The LFS provides timely information on the labour market

activity of the usually resident civilian population of Australia aged 15 years and over.

The sample for the LFS is designed to ensure that the reliability and accuracy of key

estimates are maximised, within the cost and other constraints imposed. Every five years,

following the availability of data from the Census of Population and Housing, the ABS

reviews the LFS sample design. While the design has remained broadly the same since

the introduction of the monthly LFS, the review ensures that the survey continues to

accurately reflect the geographic distribution of the Australian population, and remains

efficient and cost-effective. A new sample design, based on 2001 census data, was

phased-in from November 2002 to June 2003. For information about the sample design,

see Information Paper: Labour Force Survey Sample Design (cat. no. 6269.0), released

on 4 December 2002.

LA B O U R FO R C E SU R V E Y
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The standard error models and tables in this paper reflect the current sample design

which is based on the 2001 census (introduced into the LFS between November 2002

and June 2003). Information on the standard error models of the previous sample design

is available in Information Paper: Labour Force Survey Standard Errors, 2003

(cat. no. 6298.0). Information on standard errors of earlier sample designs can be found

in Labour Force, Australia (cat. no. 6203.0), which was last published on 28 March 2003.

A new issue of Labour Force Survey Standard Errors, with standard error models and

tables reflecting the sample design based on the 2006 census, will be released in

mid-2009.

MO D E L S AN D TA B L E S IN

TH I S I S S U E

Approximate standard errors can be calculated directly from the models, using the

formulae provided in the 'Standard error models' section, or from the spreadsheet

available free on the ABS web site at <http://www.abs.gov.au> (Themes — People —

Labour — LFS Standard Errors).  Alternatively, an indication of the magnitude of the

standard error can be quickly interpolated from the standard error tables (based on the

standard error models) that are included in the additional information section. Examples

showing how to use these tables for level and monthly movement estimates are also

included. Note that standard errors interpolated using the tables are slightly less accurate

than those calculated using the formulae.

Each month, standard errors for the main labour force estimates for that month (level

estimates) and standard errors for the differences between the current and previous

month's estimates (monthly movement estimates) are published in Labour Force,

Australia (cat. no. 6202.0). These standard errors are calculated using the formulae

provided in the 'Standard error models' section. This paper is intended to supplement

existing information on the reliability of LFS estimates, and allows the calculation of

standard errors for any level or monthly movement estimate.

Descriptions of the underlying concepts and structure of Australia's labour force

statistics, and of the sources and methods used in compiling the estimates, are

presented in Labour Statistics: Concepts, Sources and Methods (cat. no. 6102.0.55.001)

which is available free of charge on the ABS web site at <http://www.abs.gov.au>

(Methods, Classifications, Concepts & Standards).

CO N T E N T OF TH I S PA P E R

continued
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One of the primary requirements of the LFS is to provide a measure of change in the

characteristics of the labour force over time, especially month-to-month change.

Standard errors of monthly change could be minimised by collecting data from

essentially the same sample of dwellings each month (while ensuring that new dwellings

in the population are represented). However, it is undesirable to require respondents to

be retained in the survey indefinitely, so a proportion of the sample is replaced each

month. This procedure is known as sample rotation.

Since the monthly LFS began in 1978, approximately one-eighth of the sample has

generally been replaced each month. 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. This replacement

one-eighth sample usually comes from the same area as the outgoing one.

SA M P L E RO T A T I O N

For more information on the 2001 sample design, see Information Paper: Labour Force

Survey Sample Design (cat. no. 6269.0), released on 4 December 2002.

1 in 224Australia

1 in 86Australian Capital Territory
1 in 98Northern Territory
1 in 90Tasmania

1 in 165Western Australia
1 in 149South Australia
1 in 239Queensland
1 in 270Victoria
1 in 321New South Wales

Sampling

FractionSta t e or te r r i t o r y

LABOUR FORCE SURVEY: 2001 SAMPLE REDESIGN

The LFS is designed primarily to provide reliable estimates of key labour force aggregates

for the whole of Australia and, secondarily, for each state and territory.

The most accurate national estimates would be obtained if the total sample for Australia

were distributed to the states and territories in proportion to their populations.

However, for all states or territories to have estimates as accurate as one another (that is,

relative standard errors about the same magnitude), approximately equal size samples

would be needed.

The actual distribution of the sample across states and territories is a compromise

between a sample that would be optimum for national purposes and one that would

afford each state and territory the same accuracy. That is, the proportion of the

population that is sampled (known as the sampling fraction) differs across states and

territories, but not to the extent that they have identical sample sizes (and hence

identical accuracy). Within each state or territory, each dwelling has the same probability

of selection. The sampling fractions resulting from the 2001 LFS sample redesign are

shown in the table below.

SA M P L E DE S I G N
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The scope of a survey is the population for which estimates are required. In the LFS,

scope is restricted to the usually resident civilian population of Australia aged 15 years

and over.

In the LFS, coverage rules are applied which aim to ensure that each person is associated

with only one dwelling, and hence has only one chance of selection. Information for

persons who are away from their usual residence for six weeks or less at the time of

interview is provided by another usual resident present at the dwelling at the time of the

survey. The chance of a person being enumerated at two separate dwellings in the one

survey is considered to be negligible.

LFS estimates are calculated in such a way as to add up to independently estimated

counts (benchmarks) of the usually resident civilian population aged 15 years and over, a

procedure which compensates for any under-enumeration in the survey. From

February 2004, labour force estimates have been compiled using benchmarks based on

the 2001 Census of Population and Housing.

For more information on LFS methodology, see Labour Statistics: Concepts, Sources and

Methods (cat. no. 6102.0.55.001), which is available on the ABS website at

<http://www.abs.gov.au> (Methods, Classifications, Concepts & Standards).

SC O P E AN D CO V E R A G E

LFS information is collected from the occupants of selected dwellings by specially trained

interviewers. Interviews are generally conducted during the two weeks beginning on the

Monday between the 6th and the 12th of each month. The information obtained relates

to the week before the interview (i.e. the reference week).

Prior to August 1996, all interviews were conducted face-to-face. Over the period

August 1996 to February 1997, the ABS introduced telephone interviewing to collect LFS

data. With telephone interviewing, the first interview is conducted face-to-face and

subsequent interviews are conducted by telephone (where this is acceptable to the

respondent).

Information is collected using computer-assisted interviewing (CAI) whereby responses

are recorded directly onto an electronic questionnaire on a notebook computer. The CAI

method was progressively implemented from October 2003 to August 2004, replacing

the 'pen and paper' method previously used.

Interviewers may collect all information about each household member within the scope

of the survey from the first responsible adult with whom the interviewer makes contact

(rather than speaking to each individual personally). Where the person interviewed is

unable to supply all of the details for another member of the household, the latter

individual may be interviewed personally.

CO L L E C T I O N

ME T H O D O L O G Y

The sample rotation method used in the LFS enables reliable estimates of monthly

change in labour force characteristics to be compiled, as seven-eighths of the sample

from one month is retained for the next month's survey. At the same time, the sample

rotation method ensures that no dwelling is retained in the sample for more than eight

months.

SA M P L E RO T A T I O N

continued
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Another measure of sampling error is the relative standard error (RSE). The RSE is the

standard error expressed as a fraction of the estimate, and is usually displayed as a

percentage. The standard error of an estimate generally increases with the size of the

estimate, therefore a large standard error may not necessarily reflect poor accuracy. It is

often more relevant to compare relative accuracies when comparing two estimates. The

RSE avoids the need to refer to the size of the estimate, since the standard error is

expressed as a proportion of the estimate. RSEs are a useful measure in that they provide

an immediate indication of the percentage error likely to have occurred due to sampling.

Very small estimates tend to be subject to high RSEs which detract from their usefulness.

In LFS publications, only estimates with RSEs of less than 25% are considered sufficiently

reliable for most purposes. Estimates with larger RSEs are marked with an asterisk (*) to

indicate they are subject to high sampling errors and should be used with caution.

Note: Relative standard error, as defined in this paper, should not be used for LFS

movement estimates.

RE L A T I V E ST A N D A R D

ER R O R

Confidence intervals represent the range in which the population value is likely to lie.

They are constructed using the estimate of the population value and its associated

standard error. Different confidence intervals can be created to represent different

chances that the population value will lie within the range. For example, there is

approximately a 95% chance (i.e. 19 chances in 20) that the population value lies within

two standard errors of the estimate, so the 95% confidence interval is equal to the

estimate plus or minus two standard errors.

CO N F I D E N C E IN T E R V A L S

Although the sampling error for a particular sample is unknown (because the population

value is unknown), the use of probability samples enables an estimate of the likely

magnitude of the sampling error to be made from the sample. The standard error of an

estimate is a measure of the variation among the estimates from all possible samples, and

thus a measure of the precision with which an estimate from a particular sample

approximates the average over all possible samples (i.e. the population value). That is,

standard errors indicate how close the survey estimate is likely to be to the population

value.

As standard errors are usually calculated or modelled from sample survey data, they are

also subject to sampling error. Different random samples will produce different standard

errors.

ST A N D A R D ER R O R

Sampling error is the difference between the estimate obtained from a particular sample

and the value that would be obtained if the whole population were enumerated under

the same procedures (referred to here as the 'population value'). As LFS estimates are

based on information gathered from the occupants of a sample of dwellings, rather than

all dwellings, they are subject to sampling error.

SA M P L I N G ER R O R
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Due to space limitations within paper publications, it is impractical to print a standard

error for each LFS estimate published. Rather, the ABS marks estimates with an RSE of

25% or greater with an asterisk (*) to indicate they are not sufficiently reliable for most

purposes. If an estimate of the standard error is required, it can be calculated using the

model formulae included in the spreadsheet which is available free on the ABS web site

<http://www.abs.gov.au> (Themes — People — Labour — LFS Standard Errors).

Publicat ion of standard

errors

Standard errors in this publication apply to original estimates; they are not applicable to

seasonally adjusted or trend estimates. Work has commenced on developing methods to

produce accurate standard errors for seasonally adjusted and trend estimates. In the

meantime, a reasonable approximation can be made for the standard errors of seasonally

adjusted estimates (although not of trend estimates) using the standard errors for

original estimates, as presented in this paper.

Seasonally adjusted and

trend estimates

The method used to directly calculate standard errors for LFS estimates is the group

jack-knife method. The exception is standard errors on rates and movements of rates.

The calculation of these depends on the standard errors associated with the numerator

and denominator, as well as the correlations between these.

The models were created based on standard errors calculated using the group jack-knife

method for estimates of employed, unemployed and persons not in the labour force,

cross classified by sex, age, marital status, state, territory, capital city and balance of state.

Standard error models have been developed separately for each labour force status, in

each state, territory, and Australia. A single model for standard errors of all labour force

status types proved sufficient for LFS regions.

Methods used for

calculat ing standard

errors

Separate standard errors could be calculated for each individual LFS estimate for each

time period. However, this would be costly; would require information on the sample

design; and would require access to the unit record data. To simplify calculation of

standard errors (and to save costs), models have been fitted to the directly calculated

standard errors for each estimate (for a particular period). These models are then used

to calculate approximate standard errors for other periods using only information on the

size and type of the estimate for which the standard error is required.

Following previous sample redesigns, a single standard error model was prepared for

level estimates, and another for monthly movement estimates. These models were used

to calculate the standard errors for all labour force status types, and as a result of their

broad basis, had the effect of underestimating some standard errors while overestimating

others. To improve the accuracy of the models following the 2001 sample redesign,

three models were prepared for level estimates (one for each labour force status type:

employed, unemployed, and not in the labour force) and another three for the

respective monthly movement estimates. Using three separate standard error models

ensures that the resultant standard errors more closely reflect the directly calculated

standard errors than was possible with only one compromise model.

ST A N D A R D ER R O R S FO R

LF S ES T I M A T E S
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The standard error models apply to estimates of counts of persons (i.e. to the majority of

estimates published from the LFS). Some adjustments are needed for several other

published variables, and so two additional tables are provided to assist in determining

the reliability of these estimates:

! Table 3 provides factors to enable the calculation of standard errors or RSEs for

estimates such as hours worked, duration of unemployment, averages, and

movements other than monthly.

! Table 4 provides an indication of whether the RSE of a particular estimate is greater

or less than 25%. Estimates with an RSE of 25% or greater are not considered to be

sufficiently reliable for most purposes, and should be treated with caution. The

numbers in table 4 relate to estimates of persons. For most estimates, the cut-offs

for 'all other estimates' should be used — separate cut-offs are given for estimates of

hours worked and duration of unemployment. Any estimate based on fewer persons

than the level indicated in table 4 has an estimated RSE of 25% or greater.

Addit ional tables

This publication also contains standard error tables for the various level and monthly

movement models. These tables (in the 'Additional information' section) show the

resulting standard error when the formulae and parameters are applied to a selection of

estimates. A standard error for a specific estimate can then be interpolated between two

estimates. While these tables can quickly enable an indication of the magnitude of a

standard error, using the formulae (as in the spreadsheet) will provide a more accurate

standard error.

! Tables 1a, 1b and 1c can be used to interpolate standard errors for level estimates of

persons employed, unemployed or not in the labour force for the states, territories

or Australia.

! Tables 2a, 2b and 2c can be used to interpolate standard errors for monthly

movements of estimates (i.e. the difference between estimates for two consecutive

months) of persons employed, unemployed or not in the labour force for the states,

territories or Australia.

Standard error tables

The standard error model formulae and parameters for both level and monthly

movement standard errors have been included in the 'Standard error models' section.

Approximate standard errors can be calculated using these formulae and the parameters.

To assist users, these formulae have been used as the basis for a spreadsheet that can

produce the approximate standard error and relative standard error for any LFS estimate

entered (including rates). For detailed information on how to use the spreadsheet, refer

to the 'Examples of calculations' section. The spreadsheet is available free on the ABS

web site <http://www.abs.gov.au>

(Themes — People — Labour — LFS Standard Errors).

Using the standard error

model formulae

The formulae are also provided in the 'Standard error models' section of this paper.

These standard errors are applicable to all original LFS estimates, including those in:

! publications Labour Force, Australia (cat. no. 6202.0) and Australian Labour

Market Statistics (cat. no. 6105.0)

! electronic LFS products such as time series spreadsheets and data cubes

! LFS data included in other ABS publications and special data requests.

Publicat ion of standard

errors  continued
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The parameters used in the standard error model formula depend on the type of

estimate and the area of interest (i.e. Australia or a particular state, territory or region).

The following table is divided into three parts, presenting the parameters (a, b, c, d, e

and knots k1 and k2) from the formula above. This formula and parameters can be used

to calculate standard errors for estimates of employed, unemployed and not in the

labour force. Standard errors for estimates of the labour force can be calculated using the

employed parameters. The table includes the parameters for Australia, and the states and

territories. Parameters for regions are included in the spreadsheet and are also available

upon request.

Parameters for level

est imates

×SE(estimate) = (RSE(estimate) / 100)  estimate

The parameters to use in the formula are included in the table 'Parameters to calculate

level standard errors' in this section, and depend upon the labour force status and the

state or territory of the estimate.

To obtain the standard error of the estimate from the RSE, use the following formula:

2

2 2
1 2

log(RSE) = a + b × [log(estimate)] + c × [log(estimate)]  + 

d × [max{log(estimate) - k ,0}]  +  e × [max{log(estimate) - k ,0}]

The level estimate standard error models for the LFS are spline models composed of

several different parts linked together. For any LFS estimate of number of persons, the

modelled RSE is given by the following formula (where logarithms are to base 10):

ST A N D A R D ER R O R

MO D E L S FO R LE V E L

ES T I M A T E S

Standard error models have been developed for labour force estimates of employed,

unemployed and not in the labour force for both level and monthly movement

estimates. The model formulae are presented here to enable users to calculate standard

errors directly from the models, if desired. These formulae have been set up in a

spreadsheet available free on the ABS web site <http://www.abs.gov.au>

(Themes—People—Labour—LFS Standard Errors), to provide users with the

appropriate standard error for any estimate specified.

ST A N D A R D ER R O R

MO D E L S
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So, the standard error for the estimate of number of people employed in November 2004

(9,786,500) was 36,400.

× − ×
× −

− × −
−

×

2

2

2

log(RSE) = 1.90477 + 0.24838 log(9,786,500)  0.10477 [log(9,786,500)]

+ 0.18314 [max{log(9,786,500)  4.5, 0}]

 0.35993 [max{log(9,786,500)  6.5, 0}]

= 0.42947

RSE = 0.37199

SE = (RSE / 100) estima

×
te

= (0.37199 / 100) 9,786,500

= 36,405

2

2 2
1 2

log(RSE) = a + b × [log(estimate)] + c × [log(estimate)]  + 

d × [max{log(estimate) - k ,0}]  +  e × [max{log(estimate) - k ,0}]

EX A M P L E

This is an example of how the model formula would be used to calculate the standard

error for the LFS estimate of the number of people employed in Australia in

November 2004 (9,786,500). The standard error can be calculated from the model

formula, using parameters found in the table above:

(a) For estimates of number of persons.

5.85.0–0.415370.27950–0.06324–0.027482.37026Australia

4.03.5–0.700920.60995–0.153360.325631.87475Australian Capital Territory
4.03.5–0.440810.299150.03438–0.702293.31502Northern Territory
4.03.5–0.442380.44377–0.101110.010842.35473Tasmania
4.54.0–0.413390.41543–0.096830.096152.23366Western Australia
5.03.5–0.254220.20633–0.139130.337021.84948South Australia
5.04.5–0.617470.43395–0.05785–0.138022.66908Queensland
5.04.5–0.347910.31773–0.05035–0.198092.80966Victoria
5.54.3–0.332090.22999–0.102050.216532.03783New South Wales

Not in the labour force

4.03.5–0.039130.23270–0.180670.708641.22721Australia

3.53.0–0.445460.33483–0.164430.424541.69820Australian Capital Territory
3.22.80.058930.29253–0.299711.277390.45879Northern Territory
4.03.0–0.827960.15913–0.091770.040492.21131Tasmania
4.03.5–0.097420.07212–0.02534–0.329322.85053Western Australia
4.03.5–0.077070.007870.01376–0.586513.24099South Australia
4.03.5–0.041120.06587–0.03173–0.288792.87066Queensland
5.03.5–0.240940.03804–0.01141–0.432503.14744Victoria
4.53.5–0.007260.05417–0.03421–0.265882.88705New South Wales

Unemployed

6.54.5–0.359930.18314–0.104770.248381.90477Australia

4.53.5–0.514560.21092–0.01401–0.629393.43780Australian Capital Territory
4.03.5–0.356290.56316–0.138730.265111.92654Northern Territory
4.53.5–0.356950.30869–0.10204–0.014692.40393Tasmania
5.04.5–0.695490.46887–0.02852–0.411143.10679Western Australia
5.04.0–0.313480.18996–0.03210–0.410673.09807South Australia
5.54.5–0.547870.22144–0.01640–0.525053.48127Queensland
5.35.0–0.608080.50742–0.00425–0.583243.55122Victoria
5.55.0–0.437980.31671–0.00544–0.578453.60481New South Wales

Employed
k2k1edcbaSta t e or te r r i t o r y

PARAMETERS TO CALCULATE LEVEL STANDARD ERRORS (a) —November
2002 onwards

Parameters for level

est imates  continued
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The parameters used in the standard error model formula depend on the type of

estimate and the area of interest (i.e. Australia or a particular state, territory or region).

The following table is divided into three parts, presenting the parameters (a, b, c, d and

knot k) for the formula above. This formula and parameters can be used to calculate

standard errors for monthly movements in estimates of employed, unemployed and not

in the labour force. Standard errors for monthly movement estimates of the labour force

can be calculated using the employed parameters. The table includes the parameters for

Australia, and the states and territories. Parameters for regions are included in the

spreadsheet and are also available upon request.

Note: During the phase-in of the new LFS sample from November 2002 to June 2003,

standard errors were higher than those derived from the models — the section

'Introduction of new sample' below provides more information on movement standard

errors during this period.

Parameters for monthly

movement est imates

MAXEST represents the larger of the level estimates in the movement pair.

²
 k ²

× ×
× −

log(SE) = a + b  log(MAXEST) + c  [log(MAXEST)]  

                + d  [max{log(MAXEST) ,0}]

For any monthly movement estimate of number of persons, the modelled standard error

is given by the following formula (where logarithms are to base 10).

ST A N D A R D ER R O R

MO D E L S FO R MO N T H L Y

MO V E M E N T ES T I M A T E S

2 2RSE( x y ) = [RSE(x)] –[RSE(y)]

Rates and percentages formed from the ratio of two level estimates (for example,

unemployment rates) are also subject to sampling errors. When the estimate in the

numerator (x) is a sub-set of the estimate in the denominator (y), as in the

unemployment rate or participation rate, the RSE of the ratio depends on RSE (x) and

RSE (y).

When the denominator (y) in a rate is a population benchmark (as in the labour force

participation rate), it is not subject to sampling error and therefore the RSE (y) is equal

to zero.

The standard error spreadsheet available on the ABS web site incorporates the following

formula for use in cases where x is a subset of y:

Level rates and

percentages
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So, the standard error for the estimated monthly movement in the number of people

employed part time between October and November 2004 (36,400) is 12,800.

²
 k ²

² 
+ ²

× ×
× −

− × − ×
× −

log(SE) = a + b  log(MAXEST) + c  [log(MAXEST)]  

+ d  [max(log(MAXEST) ,0)]

= 0.78346 + 1.53105  log(2,815,800) 0.13789  [log(2,815,800)]

0.19739  [max{log(2,815,800)  4.5,0}]

= 4.10561

SE = 12,753

EX A M P L E

This is an example of how the model formula would be used to calculate the standard

error for a monthly movement. The LFS estimate for the number of people employed

part time in Australia decreased from 2,815,800 in October 2004 to 2,779,400 in

November 2004. The standard error of the difference between the two months' estimates

(36,400) can be calculated from the model formula as follows:

(a) For estimates of number of persons
(b) For movement standard errors during phase-in of the new sample between November 2002

and June 2003, see note below.

4.50.24874–0.170441.80205–1.26864Australia

4.30.093390.08117–0.175392.14608Australian Capital Territory
4.00.00753–0.013740.646550.51182Northern Territory
4.7–0.103490.05922–0.027461.89603Tasmania
5.30.363870.026480.182451.80980Western Australia
3.40.50332–0.431263.20999–3.23503South Australia
5.70.296610.04653–0.018852.40806Queensland
3.80.51621–0.439083.60092–4.29143Victoria
3.80.66454–0.597884.80278–6.48319New South Wales

Not in the labour force

4.00.03690–0.022580.675470.90709Australia

3.5–0.383670.036020.364381.07611Australian Capital Territory
3.00.88637–0.827165.48394–6.48012Northern Territory
3.30.02963–0.067991.015990.03175Tasmania
4.0–0.04031–0.000850.552980.96543Western Australia
3.40.00728–0.008090.579480.91312South Australia
3.5–0.049340.052290.170471.73475Queensland
4.00.06254–0.036520.802720.61766Victoria
3.50.08529–0.082791.100680.19208New South Wales

Unemployed

4.50.19739–0.137891.53105–0.78346Australia

4.90.105910.049930.005811.82410Australian Capital Territory
4.50.146660.024400.268881.26740Northern Territory
5.00.475330.041260.084831.67079Tasmania
5.70.701470.027480.165801.78354Western Australia
5.50.692400.021180.226511.57697South Australia
6.00.519250.037520.052662.19258Queensland
3.80.35078–0.299882.58378–2.51628Victoria
3.80.52489–0.474573.89935–4.91419New South Wales

Employed
kdcbaSta t e or te r r i t o r y

PARAMETERS TO CALCULATE MONTHLY MOVEMENT STANDARD
ERRORS (a) —December 2002 to January 2003 onwards(b)

Parameters for monthly

movement est imates

continued
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During the introduction of the new LFS sample from November 2002 to

June 2003, standard errors for movement estimates were higher than those derived from

the model. The bulk of the new sample was phased in over the entire period, with

one-eighth of the private dwelling sample in urban areas and less remote areas

introduced each month. The remainder of the sample (the private dwelling sample in

remote, less-populated areas and the non-private dwelling sample) was introduced in

November 2002 for New South Wales, Victoria, Tasmania, Northern Territory and the

Australian Capital Territory, and in December 2002 for Queensland, South Australia and

Western Australia. Thus, the standard errors were highest in these months, as a larger

proportion of the sample was introduced.

Although movement standard errors for the entire phase-in were higher, it was only

considered necessary to produce a separate standard error table for these first two

months, and this was published in the November and December 2002 issues of Labour

Force, Australia (cat. no. 6203.0). The spreadsheet on the ABS web site incorporates the

standard error model for this phase-in period.

For more information on the LFS sample redesign, see Information Paper: Labour

Force Survey Sample Design (cat. no. 6269.0).

Introduct ion of new

sample

The standard error used in this formula is derived from the monthly movement model

formula and parameters.

−

−

−

 
 
 × ×

t t 1

t t 1

t t 1

x x
MAX ,

y yx
SE(monthly movement of ) = SE(monthly movement of x) 100

y MAX(x , x )

To calculate standard errors for monthly movements of other rates and percentages, use

the following formula.

Monthly movement of

other rates and

percentages

( ) ( ) ( ) ( )
2 2 2

2 2 2 2t t t-1
t t t t t-1 t-12 4 3 2 4

t t t t-1 t-1

t-1 t t-1
t-1 t-1 t t-13 2 2

t-1 t t-1 t t-1

SE 1 x x 1 x= SE(x )  + SE(y ) � 0.3 × SE(x )SE(y ) + SE(x )  + SE(y )
100 y y y y y

x 1 x x� 0.3 × SE(x )SE(y ) � 2 × 0.42 × SE(x )SE(x ) + 0.58 × SE
y y y y y

 
 
 

t t-1(y )SE(y )  
 
 
 

The Taylor Series Expansion formula is used to calculate standard errors for monthly

movements of the unemployment rate. This formula takes into account the variance in

both the numerator x (estimate of unemployed persons) and the denominator y

(estimate of persons in the labour force), and calculates standard errors in percentage

points. Note that the standard errors used in this formula are derived from the level

standard error models and parameters. The spreadsheet includes the following formula

to calculate the standard error for monthly movements of the unemployment rate.

Monthly movement of the

unemployment rate
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To use the spreadsheet to calculate standard errors for level or rate estimates, follow

these steps:

Step 1. Choose the right worksheet for the type of estimate

To calculate standard errors and relative standard errors of level or rate estimates for

states, territories or Australia, select the sheet 'Level or Rate'. To calculate standard errors

of level or rate estimates for LFS regions, choose the sheet labelled 'Region levels'.

Step 2. Enter the time period

Type or paste in the month and year which corresponds to the appropriate time period

for the data. The date must be entered in the format mmm-yyyy, for example for

February 2004, enter Feb-2004.

Step 3. Select the estimate type

Select the estimate type by clicking on the 'Select estimate type' cell and choosing from

the drop-down list. For estimates of the unemployment rate, select 'Unemployed' in

column C, and 'Labour force' in column E.

Step 4. Enter the estimate

Enter the level estimate (in thousands of persons) in columns C and E, or the

participation rate (as a percentage) in the appropriate column.

ST A N D A R D ER R O R S FO R

LE V E L OR RA T E

ES T I M A T E S

While it is possible to calculate standard errors using the appropriate model formula and

parameters, doing so is time consuming and open to human error. Therefore the ABS

has prepared a spreadsheet which uses these formulae to calculate standard errors. The

examples presented in this section demonstrate how to use this spreadsheet, which is

available free on the ABS website.

The standard error spreadsheet contains worksheets for calculating standard errors for

different types of estimates. The examples shown in this paper will indicate which sheet

is to be used. The following examples are included in this section:

Standard errors for level or rate estimates:

! How to calculate standard errors for level estimates

! How to calculate standard errors for rates and percentages

Standard errors for monthly movements of estimates:

! How to calculate standard errors for monthly movements of estimates

! How to calculate standard errors for monthly movements of the unemployment rate

! How to calculate standard errors for monthly movements of other rates

Standard errors for averages, aggregates and movements other than monthly:

! How to calculate standard errors for hours worked

! How to calculate standard errors for duration of unemployment

! How to calculate standard errors for averages

! How to calculate standard errors for movements other than monthly

Additional examples:

! How to calculate standard errors for differences

! How to calculate confidence intervals

I N T R O D U C T I O N
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To calculate standard errors for the unemployment rate and the participation rate, the

estimates must be entered differently on the spreadsheet. Select the 'Level or Rate' or

'Region levels' sheet depending on geography and follow the examples below.

EX A M P L E 2A

UNEMPLOYMENT RATE, NOVEMBER 2004

The unemployment rate is calculated as the number of unemployed persons divided by

the number of persons in the labour force (i.e. employed plus unemployed). The

estimated unemployment rate for November 2004 was 4.9% (unemployed persons

estimate 499,000; labour force estimate 10,285,500).

How to calculate standard

errors for rates and

percentages

The following example demonstrates how to use the spreadsheet to calculate standard

errors for level estimates:

EX A M P L E 1

PERSONS EMPLOYED, NOVEMBER 2004

The LFS estimate for the number of persons employed in Australia in November 2004

was 9,786,500.

To derive a standard error from the spreadsheet, first select the relevant sheet 'Level or

Rate'. Now enter the time period in the appropriate format (i.e. Nov-2004) and then

select the estimate type 'Employed'. Selecting the cell which corresponds to the correct

geography (Australia), enter the level estimate in column C in thousands (9786.5).

The sheet uses the formulas shown in the 'Standard error models' section to calculate

the standard error(s). For this example, the standard error of 36,400 will be displayed (in

thousands) at the bottom of the page.

The relative standard error (RSE) will also be displayed at the bottom of the page. For

this example the RSE will be 0.4%.

How to calculate standard

errors for level est imates

Step 5. Display of standard error (or relative standard error)

After following the first four steps, the modelled standard error (and relative standard

error) will be displayed on the sheet.

Detailed examples are shown on the following pages, which use these steps to calculate

standard errors for specific estimate types. It is most useful to read these examples in

conjunction with the spreadsheet.

ST A N D A R D ER R O R S FO R

LE V E L OR RA T E

ES T I M A T E S  continued
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The standard error spreadsheet is able to calculate standard errors of monthly

movements of estimates for states, territories and Australia. Parameters to enable

calculation of standard errors for monthly movement estimates for regions are available

upon request.

To calculate standard errors of monthly movement estimates for states, territories or

Australia, select the sheet 'Monthly moves'. After this sheet has been selected, the time

period needs to be entered, and the estimate type selected. Then enter the estimate(s)

or rate(s) for the consecutive months.

How to calculate standard

errors for monthly

movements of est imates

The techniques used to calculate standard errors for monthly movements of person

estimates are similar to those used to calculate standard errors for level estimates. A

formula is provided in the 'Standard error models' section to enable calculation of

standard errors of monthly movement directly from the standard error model (this is the

same formula as used in the spreadsheet).

ST A N D A R D ER R O R S FO R

MO N T H L Y MO V E M E N T S OF

ES T I M A T E S

EX A M P L E 2A  continued

Using the spreadsheet to calculate the standard error for the unemployment rate of

Australia, first select the sheet 'Level or Rate'. Second, enter the relevant time period at

the top of the sheet in the format specified (i.e. Nov-2004). Select the estimate type

'Unemployed' in column C and 'Labour force' in column E. Then enter the estimate of

number of unemployed persons in column C in thousands (499.0) and the labour force

estimate in column E in thousands (10285.5). The unemployment rate as a percentage is

then displayed in column G.

Along with the standard error of the unemployment rate, the standard error and RSE of

the unemployed and labour force estimates are also displayed. The standard error of the

estimated unemployment rate (4.9%) is 0.1 percentage point.

EX A M P L E 2B

PARTICIPATION RATE, NOVEMBER 2004

The labour force participation rate is calculated as the number of persons in the labour

force divided by the number of persons in the civilian population aged 15 years and over.

In November 2004, the labour force participation rate was estimated to be 63.5%, with

10,285,500 persons in the labour force. Again select the 'Level or Rate' sheet and enter

the relevant time period. Select the estimate type 'Labour force' in column C. Then enter

the labour force estimate in column C in thousands (10285.5), and the published

participation rate (63.5) in column I.

As the denominator is the total civilian population aged 15 years and over (and hence is a

population benchmark), its relative standard error is zero. The relative standard error of

the participation rate is therefore equal to the relative standard error of the number of

persons in the labour force (0.4%). Therefore the standard error of the participation rate

(63.5%) is 0.2 percentage points, shown at the bottom of the sheet.

How to calculate standard

errors for rates and

percentages  continued
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The Taylor Series Expansion formula is used to calculate standard errors for monthly

movements of the unemployment rate. This formula takes into account the variance in

both the numerator (estimate of unemployed persons) and the denominator (estimate

of persons in the labour force), and calculates standard errors in percentage points.

EX A M P L E 4

UNEMPLOYMENT RATE, OCTOBER TO NOVEMBER 2004

In October 2004, the unemployment rate for Australia was 5.0%, the result of

511,000 people being unemployed from a labour force of 10,309,800. One month later

the unemployment rate was 4.9% (499,000 people unemployed out of 10,285,500).

In the spreadsheet, select the sheet 'Monthly moves'. Then, enter the time period for the

current (or latest) month in the format specified (i.e. Nov-2004). Select the estimate type

'Unemployed' in column C and 'Labour force' in column E. Then, selecting the cells

which correspond to the relevant geography (e.g. Australia), enter the estimates of

unemployed persons and the labour force for each month in column C and column E

respectively. The unemployment rate for each month is then displayed in column G.

The spreadsheet then calculates the standard errors for each of the contributing

estimates and uses the formula provided in the 'Standard Error Models' section to

produce the standard error for the monthly movement of the unemployment rate in

percentage points.

In this example, the standard error for the –0.1 percentage point monthly movement in

the unemployment rate between October and November 2004 is 0.1 percentage point.

How to calculate standard

errors for monthly

movements of the

unemployment rate

EX A M P L E 3

PERSONS EMPLOYED PART TIME, OCTOBER TO NOVEMBER 2004

The estimated change in the number of persons employed part time between October

2004 (2,815,800) and November 2004 (2,779,400) was a downward movement of 36,400.

To derive a standard error using the spreadsheet, first enter the time period which

relates to the 'current' month (i.e. the later of the pair — Nov-2004 in this case). Then,

select the estimate type 'Employed' and in the cells which correspond to the correct

geography (Australia), enter, in column C, the estimates relating to each month in

thousands (2779.4 and 2815.8).

Both the size of the movement and the associated standard error will be displayed (in

thousands) at the bottom of the sheet. For this example, the standard error of the

movement was 12,800.

How to calculate standard

errors for monthly

movements of est imates  

continued
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To calculate relative standard errors for aggregate or average hours worked, the RSE for

the total number of persons on which the estimate is based is multiplied by the relevant

factor from table 3.  The resultant RSE can then be converted to a standard error. The

spreadsheet incorporates these factors into the calculation of standard errors for

averages, aggregates and movements other than monthly on the 'Averages etc' sheet.

EX A M P L E 6

AGGREGATE HOURS WORKED, NOVEMBER 2004

The aggregate number of hours worked per week in November 2004 was estimated to be

338,216,100 hours. This estimate is based on the number of hours worked by all

employed persons (9,786,500). Using the spreadsheet to calculate the standard error on

the aggregate number of hours worked per week in Australia, select the relevant sheet

'Averages etc' and enter the time period in the format specified (i.e. Nov-2004). Then

select the type of estimate 'Employed'.

Enter the level estimate in thousands of persons (9786.5) in the cell which corresponds

to the appropriate geography (Aust.). The formula in the spreadsheet will calculate the

RSE of this estimate, multiply it by the relevant factor in table 3, and then display the

adjusted RSE below the estimate. In this example, the adjusted RSE for the aggregate

number of hours worked last week is 0.5%.

How to calculate standard

errors for hours worked

To calculate the standard errors of averages, aggregates and movements other than

monthly, factors from table 3 in 'Additional information' are applied to adjust the relative

standard error of the level estimate of persons on which the average, aggregate or

movement is based. For averages, use the largest of the level estimates from the period

being averaged. For movements (e.g. quarterly, annual), use the larger of the two level

estimates being compared.

ST A N D A R D ER R O R S FO R

AV E R A G E S , AG G R E G A T E S

AN D MO V E M E N T S OT H E R

TH A N MO N T H L Y

It is also possible to calculate the standard error on monthly movements of rates, where

the denominator is a population benchmark, such as the labour force participation rate.

EX A M P L E 5

MALE PARTICIPATION RATE,  OCTOBER 2004 TO NOVEMBER 2004

In November 2004, the participation rate of males aged 15 years and over was 71.1%, a

result of 5,669,200 people participating in the labour force from a civilian population of

7,969,600. This was a decrease of 0.4 percentage points from the previous month when

the participation rate was 71.5% (5,690,100 participating from 7,959,100).

Using the spreadsheet to calculate the standard error, first select the sheet 'Monthly

moves' and enter the 'current' (or latest) month in the format specified (i.e. Nov-2004).

Then, select the type of estimate 'Labour force' in column C. In the cells which

correspond to the appropriate geography (Australia) enter the labour force estimates

into column C in thousands, and the published participation rates in column I.

The standard error for the monthly movement of the participation rate is then displayed

in percentage points. In this example, the standard error for the –0.4 percentage point

monthly movement in the participation rate of males, between October and

November 2004, is 0.2 percentage points.

How to calculate standard

errors for monthly

movements of other rates
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To calculate the standard error for averages (e.g. quarterly average from three

consecutive months), use the largest of the level estimates over the period being

averaged. The standard error of this largest monthly level estimate is then multiplied by

the relevant factor from table 3 to produce an adjusted standard error for the average.

How to calculate standard

errors for averages

RSEs for estimates of average duration of unemployment and median duration of

unemployment can be calculated by applying the relevant factor from table 3 to the RSE

of the estimate of number of unemployed persons.

The median duration of unemployment is the duration which divides unemployed

persons into two equal groups, one comprising persons whose duration of

unemployment is above the median, and the other comprising persons whose duration

is below it. In LFS publications, the median duration of unemployment is always

expressed as a whole number of weeks.

EX A M P L E 7

MEDIAN DURATION OF UNEMPLOYMENT, NOVEMBER 2004

The number of unemployed persons in Australia in November 2004 was estimated to be

499,000, and their median duration of unemployment was estimated to be 12 weeks. To

use the spreadsheet to calculate the standard error on the estimate of median duration

of unemployment, select the sheet 'Averages etc' and enter the time period in the format

specified (e.g. Nov-2004). Then select the type of estimate 'Unemployed'.

Enter the level estimate in thousands of persons (499.0) in the column which

corresponds to the appropriate geography (Aust.). The formula in the spreadsheet will

calculate the RSE of this estimate, multiply it by the relevant factor from table 3 and then

display the adjusted RSE below the estimate. In this example, the adjusted RSE for the

median duration of unemployment is 6.3%.

The approximate standard error of the estimate of median duration of unemployment in

weeks can then be calculated. While the spreadsheet does not include this function, it

can easily be achieved by applying the adjusted RSE to the median duration of

unemployment. Therefore, the median duration of unemployment of 12 weeks has a

standard error of 0.8 weeks.

How to calculate standard

errors for durat ion of

unemployment

EX A M P L E 6  continued

The approximate standard error of the estimate of aggregate hours worked in hours can

then be calculated. While the spreadsheet does not include this function, it can easily be

achieved by applying the adjusted RSE to the aggregate number of hours. Therefore, the

aggregate number of hours worked last week of 338,216,100 hours has a standard error

of 1,691,100 hours.

How to calculate standard

errors for hours worked

continued

18 A B S • L A B O U R FO R C E SU R V E Y S T A N D A R D ER R O R S • 6 2 9 8 . 0 • 2 0 0 5

E X A M P L E S O F C A L C U L A T I O N S  continued



To calculate standard errors for movements other than monthly (e.g. quarterly), use the

larger of the two level estimates being compared. The spreadsheet will then apply the

relevant factor from table 3 and display the adjusted standard error.

EX A M P L E 9A

PERSONS EMPLOYED PART-TIME, QUARTER ENDING SEPTEMBER 2004 TO QUARTER

ENDING DECEMBER 2004

This example calculates a standard error for the change in the average number of

persons employed part-time between the quarter ending September 2004 (2,746,300)

and the quarter ending December 2004 (2,799,300), an upward movement of 53,000.

To determine the standard error for the movement between consecutive quarterly

averages, first determine which is the larger average estimate of the pair being

compared. Enter the time period in the format specified (Dec-2004) and the larger

average estimate in the column which corresponds to the geography in thousands

(2799.3). The standard error is then calculated and multiplied by the factor for

movements between consecutive quarterly averages from table 3. The adjusted standard

error is then displayed below the estimate, in thousands.

In this example, the adjusted standard error for the change in the average number of

persons employed part-time between the quarters is 15,700 persons.

How to calculate standard

errors for movements

other than monthly

EX A M P L E 8

AVERAGE PERSONS EMPLOYED, QUARTER ENDING DECEMBER 2004

For the quarter ending December 2004, the average number of employed persons was

9,844,100. The estimates for employed persons for each contributing month were:

October 2004: 9,798,800

November 2004: 9,786,500

December 2004: 9,947,100

To use the spreadsheet to calculate a standard error for a quarterly average, first select

the 'Averages etc' sheet. Enter the time period in the specified format (Dec-2004) and

then select the type of estimate 'Employed'.

Enter the largest level estimate of the contributing months in the column which

corresponds to the appropriate geography (Aust.) in thousands (9947.1). The formula in

the spreadsheet will calculate the standard error of this estimate, multiply it by the

relevant factor from table 3 and then display the adjusted standard error below the

estimate in thousands of persons.

In this example, the adjusted standard error for the average persons employed for the

quarter ending December 2004 is 31,200 persons.

How to calculate standard

errors for averages

continued
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While the second formula will only be exact for differences between uncorrelated

estimates, it is expected to provide a good approximation for differences between

estimates from non-overlapping populations (e.g. males and females as in the following

example).

+2 2SE(x–y) = [SE(x)] [SE(y)]

If the correlation is close to zero, an approximate standard error may be calculated by

the following formula:

+ × ×2 2SE(x–y) = [SE(x)] [SE(y)] – 2 correlation SE(x)SE(y)

The standard error of the difference between two estimates depends on their standard

errors and the correlation between them. When the correlation between two estimates is

known (or can be approximated), the standard error of their difference is given by the

following formula:

How to calculate standard

errors for dif ferences

Formulae for the calculation of standard errors for differences and calculation of a

confidence interval, are not included on the spreadsheet. However, such formulae may

be useful to some users so they have been included here.

AD D I T I O N A L EX A M P L E S

EX A M P L E 9B

PERSONS EMPLOYED PART-TIME, NOVEMBER 2003 TO NOVEMBER 2004

This example calculates a standard error for the estimated change in the number of

persons employed part-time between November 2003 (2,724,700) and November 2004

(2,779,400). This represents an upward movement of 54,700.

To determine the standard error for the movement between corresponding months of

consecutive years, first determine which is the larger estimate of the pair being

compared. Enter the time period in the format specified (Nov-2004) and the estimate in

the column which corresponds to the geography in thousands (2779.4). The standard

error is then calculated and multiplied by the factor for movements between

corresponding months of consecutive years from table 3. The adjusted standard error is

then displayed below the estimate, in thousands.

In this example, the adjusted standard error for the movement between corresponding

months of consecutive years is 26,800 persons.

How to calculate standard

errors for movements

other than monthly

continued
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Y is a factor which depends on the level of probability associated with a confidence

interval.

Most commonly, confidence intervals are constructed for 67%, 95% and 99% levels of

probability.

! 67% chance (2 chances in 3) that the population value lies within one standard error

of the estimate (Y=1 in the formulae above)

! 95% chance (19 chances in 20) that the population value lies within two standard

errors of the estimate (Y=2 in the formulae above)

! 99% chance (99 chances in 100) that the population value lies within three standard

errors of the estimate (Y=3 in the formulae above)

− ×
×

Confidence interval lower bound = estimate  (Y  SE(estimate))

Confidence interval upper bound = estimate + (Y  SE(estimate))

Standard errors can be used to derive confidence intervals, which show the range around

the estimate within which the population value is likely to fall, for a given probability.

Confidence interval formula

How to calculate

confidence intervals

So, the standard error on the difference between unemployment rates for males and

females was 0.3 percentage points.

+

+

+

2 2

2 2

SE(male – female) = [SE(male)] [SE(female)]

                             = [0.2] [0.2]

                             = 0.04 0.04

                             = 0.08

                             = 0.3 percentage points

EX A M P L E 10

UNEMPLOYMENT RATES FOR MALES AND FEMALES,  NOVEMBER 2004

This example involves the difference between unemployment rates for males and

females for November 2004, which were 4.8% and 4.9% respectively.

To calculate an approximate standard error of the difference, it is first necessary to

obtain the standard error of each of the rates, using the method given in example 2a.

This gives the following:

! standard error on the unemployment rate of males =  0.2 percentage points

! standard error on the unemployment rate of females =  0.2 percentage points

Second, calculate the standard error for the difference using the following formula:

How to calculate standard

errors for dif ferences

continued
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   9,786,5009,750,100 9,822,9009,713,700 9,859,300

2 chances in 3 (67%)

19 chances in 20 (95%)

The following diagram shows these two confidence intervals. The diagram illustrates

how the width of the interval increases as the probability of containing the population

value increases.

− ×
− ×

×
×

Confidence interval lower bound = estimate  (Y  SE(estimate))

 = 9,786,500  (2  36,400)

 = 9,713,700

Confidence interval upper bound = estimate + (Y  SE(estimate))

 = 9,786,500 + (2  36,400)

 = 9,859,300

Confidence interval = 9,713,700 to 9,859,300

For 95% chance:

− ×
− ×

×
×

Confidence interval lower bound = estimate  (Y  SE(estimate))

= 9,786,500  (1  36,400)

 = 9,750,100

Confidence interval upper bound = estimate + (Y  SE(estimate))

 = 9,786,500 + (1  36,400)

 = 9,822,900

Confidence interval = 9,750,100 to 9,822,900

EX A M P L E 11

PERSONS EMPLOYED,  NOVEMBER 2004

The estimate of persons employed in November 2004 was 9,786,500, and as shown in

example 1, had a standard error of 36,400. The confidence interval for the unknown

population value can be calculated as follows:

For 67% chance:

How to calculate

confidence intervals

continued
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The 95% confidence intervals for the November 2004 unemployment rates in each state

and territory, and nationally, are shown in the following graph. Note that the width of

the confidence intervals is greater in the smaller states and territories, reflecting the

lower level of accuracy associated with their smaller sample sizes. However, the accuracy

for the smaller states and territories is better than if the sample was designed for optimal

national estimates (i.e. if the same sampling fraction was used in each state and

territory).

0.10.1–0.14.95.0Australia

0.50.4–0.13.43.5Australian Capital Territory
1.21.20.05.95.9Northern Territory
0.60.6–0.55.66.1Tasmania
0.30.3–0.54.04.5Western Australia
0.40.3–0.84.85.6South Australia
0.30.30.24.44.2Queensland
0.30.3–0.55.25.7Victoria
0.30.30.35.14.8New South Wales

% points% points% points%%

Standard

error of

movement

Standard

error

November

2004Change

November

2004

October

2004

Sta te or te r r i t o r y

UNEMPLOYMENT RATE

The standard error models for each state and territory are created in the same way as the

Australian model. The difference is that they use estimates relating to a particular state or

territory. The standard errors and relative standard errors for state and territory estimates

can be calculated in the spreadsheets using the same procedures shown in the examples

for national estimates in the previous section.

The magnitude of standard errors varies between states and territories. This is shown in

the table below, using estimates of the unemployment rate for October and

November 2004.

ST A T E AN D TE R R I T O R Y

ST A N D A R D ER R O R

MO D E L S

As noted in the earlier section 'Sample design and survey methodology', the level of

accuracy of estimates from the LFS differs between states and territories. To have the

same level of accuracy, identical sample sizes would be required for each state and

territory. However, the most accurate national estimates would require the sample to be

distributed to states and territories in proportion to their populations. In the design of

the sample for the LFS, a compromise is made between the accuracy of state and

territory estimates and the accuracy of the national estimate. As a result, the sample size

and level of accuracy differs between states and territories.

SA M P L E S I Z E S
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Change in unemployment rate: 95% confidence interval October to November 2004
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-1.0

0.0

1.0
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% point
difference

Upper bound

Change in rate
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Similarly, 95% confidence intervals can be derived for the change in the unemployment

rate between October and November 2004. Again, as shown in the graph below, the

width of the confidence intervals is greater in the smaller states and territories.

Unemployment rate: 95% confidence interval November 2004
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ST A T E AN D TE R R I T O R Y

ST A N D A R D ER R O R 

MO D E L S  continued
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. . not applicable
na not available
(a) Estimates of number of persons for a given month.
(b) For level estimates of persons in the labour force, use this table.
(c) For standard errors in earlier periods, see the 2003 edition of Information Paper: Labour Force Survey

Standard Errors (cat.no. 6298.0) or issues of Labour Force, Australia (cat. no. 6203.0 or cat. no.
6202.0) for the relevant period.

41 200. .. .. .. .. .. .. .. .15,000,000
36 650. .. .. .. .. .. .34 10037 20010,000,000
27 350. .. .. .. .. .16 20026 75029 4505,000,000
16 050. .. .. .10 70010 30015 45018 10019 9502,000,000
10 850. .. .5 8509 4008 40012 65012 85014 0001,000,000

7 600. .. .4 8507 4006 4508 9508 7009 300500,000
5 9502 40013 1004 0505 8505 1006 3506 3506 650300,000
4 9502 3009 1003 4004 6004 1004 8004 8505 200200,000
4 4002 2007 0503 0003 8503 5004 0004 1004 500150,000
3 7501 9504 9502 4502 8502 7003 1503 4003 750100,000
2 9001 4002 8001 6001 8501 8002 3002 6002 90050,000
2 7001 2502 3001 4001 6501 6002 1002 4002 70040,000
2 5001 0501 8501 1501 5001 3501 9002 1502 40030,000
2 1508001 3509001 3001 1501 6501 8502 10020,000
1 9507001 1007501 1501 0001 5001 6501 85015,000
1 6505508006001 0008501 3001 4001 60010,000
1 4505006505509008001 1501 2501 4007,000
1 2504005504508007001 0501 1001 2505,000
1 1004005004507006509501 0001 1504,000
1 0504004504007006009009501 0503,500

9503504504006505508509001 0003,000
8503504003506005508008509502,500
7703203903505504907407608702,000
6503003503204904406706807701,500
5102703002804103805705806601,000
410240250240360330500500580700
320220210210310280440440na500
230190160170250230nanana300
na160130140200190nanana200
na1308090nanananana100

no.no.no.no.no.no.no.no.no.

Aust.ACTNTTas.WASAQldVic.NSW
Si ze of

es t ima t e

STANDARD ERRORS OF LEVEL ESTIMATES OF EMPLOYED
PERSONS (a) (b) —For November 2002 onwards (c )

Table 1a

The following three tables show the resulting standard errors when the level standard

error models are applied to a selection of estimates of various sizes. A standard error for

a specific estimate of persons employed, unemployed or not in the labour force can be

interpolated between two bounding estimates shown in tables 1a, 1b and 1c respectively.

For standard errors of estimates of persons in the labour force, use the standard error

table for employed estimates. While these tables can quickly enable an indication of the

magnitude of a standard error, using the formula directly (as in the spreadsheet) will

provide a more accurate standard error.

ST A N D A R D ER R O R

TA B L E S FO R LE V E L

ES T I M A T E S
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. . not applicable
na not available
(a) Estimates of number of persons for a given month.
(b) For standard errors in earlier periods, see the 2003 edition of Information Paper: Labour Force Survey

Standard Errors (cat.no. 6298.0) or issues of Labour Force, Australia (cat. no. 6203.0 or cat. no.
6202.0) for the relevant period.

27 450. .. .. .. .. .. .. .. .2,000,000
18 750. .. .. .. .. .. .. .. .1,000,000
12 850. .. .. .. .. .. .11 95016 250500,000

9 750. .. .. .. .. .. .10 15012 200300,000
7 900. .. .. .. .. .7 8008 6509 750200,000
6 750. .. .. .. .. .6 7507 5508 300150,000
5 450. .. .. .4 3003 9005 5006 1006 650100,000
3 800. .. .. .3 1502 9003 8504 1504 55050,000
3 400. .. .1 4502 8502 6003 4503 6504 05040,000
2 950. .. .1 5502 4502 3002 9503 1503 45030,000
2 400. .. .1 5002 0001 8502 4002 5002 80020,000
2 0501 1002 2501 4001 7501 6002 0502 1502 40015,000
1 7009501 7001 1501 4001 3001 7001 7501 95010,000
1 4008501 3509501 1501 1001 4001 4501 6007,000
1 2007501 1007509509001 1501 2501 3505,000
1 1006509506508508001 0501 1001 2004,000
1 0506008506008007501 0001 0501 1503,500

9505508005507507009009501 0503,000
9005007005007006508509009502,500
7904406104606105707507908702,000
6803805103905304906406807501,500
5303104003204304005205606001,000
420260330270360340430470500700
330220260220300290360390420500
220170180170230220270nana300
na130130130180180nanana200
na807080nanananana100

no.no.no.no.no.no.no.no.no.

Aust.ACTNTTas.WASAQldVic.NSW
Si ze of

es t ima t e

STANDARD ERRORS OF LEVEL ESTIMATES OF UNEMPLOYED
PERSONS (a) —For November 2002 onwards (b )

Table 1b
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�×SE(estimate) = SE(lower) + (Interpolation factor  [SE(upper)  SE(lower)])

Once the interpolation factor has been calculated, the following formula can then be

applied using the standard errors (SEs) corresponding to the upper and lower values in

the table.

 
  value

−
−

estimate lower value
Interpolation factor = 

upper value lower

To interpolate the standard error of a level estimate from tables 1a, 1b or 1c, first select

the table which applies to the estimate type. Then find the 'size of estimate' value closest

to the level estimate. When the level estimate falls between two 'size of estimate' values

listed in the table (referred to as 'upper value' and 'lower value'), an interpolation factor

needs to be calculated using the following formula.

Using the tables for level

est imates

. . not applicable
na not available
(a) Estimates of number of persons for a given month.
(b) For standard errors in earlier periods, see the 2003 edition of Information Paper: Labour Force Survey

Standard Errors (cat.no. 6298.0) or issues of Labour Force, Australia (cat. no. 6203.0 or cat. no.
6202.0) for the relevant period.

42 600. .. .. .. .. .. .. .. .15,000,000
39 700. .. .. .. .. .. .35 50030 35010,000,000
33 000. .. .. .. .. .. .28 45028 4505,000,000
22 700. .. .. .. .. .14 65020 20022 8502,000,000
15 550. .. .. .11 4007 90013 10015 00017 5501,000,000

9 900. .. .5 0008 7006 65010 60010 75012 400500,000
7 300. .. .4 2507 0005 6008 5008 2509 100300,000
5 950. .. .3 6505 7504 7006 8506 6007 050200,000
5 250. .10 2003 2505 0004 1005 7505 5506 000150,000
4 5002 2007 8502 7504 0503 3004 4004 3504 800100,000
3 5001 8004 8501 9502 7002 2502 9003 0003 45050,000
3 2001 6504 1501 7502 3502 0502 6002 7503 15040,000
2 8501 4503 3501 5001 9501 7502 3502 4502 80030,000
2 4001 1502 4001 2001 5501 4502 0002 1002 40020,000
2 1501 0001 9001 0001 3501 2501 8001 9002 20015,000
1 7507501 3508001 1501 0501 5501 6501 85010,000
1 5006001 0006501 0509001 3501 4001 6007,000
1 2505008005509008001 1501 2001 4005,000
1 1504507005008507501 0501 1001 2504,000
1 0504506504508007001 0001 0501 1503,500

9504506004507506509501 0001 1003,000
9004005504007006008509001 0002,500
7803804703906305607708108702,000
6603504003505504906707107501,500
5203003303004504105405805901,000
420250280260370340450480470700
340220230220310280380400na500
250160180170230200nanana300
na130150140180150nanana200
na8011090nanananana100

no.no.no.no.no.no.no.no.no.

Aust.ACTNTTas.WASAQldVic.NSW
Si ze of

es t ima t e

STANDARD ERRORS OF LEVEL ESTIMATES OF PERSONS NOT IN THE
LABOUR FORCE (a) —For November 2002 onwards(b)

Table 1c
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So, the standard error for the number of employed persons in November 2004 is 36,300.

If using the model formula, as incorporated into the spreadsheet on the ABS web site,

the standard error will be 36,400.

�
�

×
×
×

SE(estimate) = SE(lower) + (interpolation factor  [SE(upper)  SE(lower)])

                        = 27,350 + (0.96  [36,650  27,350])

                        = 27,350 + (0.96  [9,300])

                        = 27,350 + 8,928

                        = 36,278

estimate – lower value
Interpolation factor = 

upper value – lower value

9,786,500 – 5,000,000
= 

10,000,000 – 5,000,000

4,786,500
= 

5,000,000

= 0.96

EX A M P L E

PERSONS EMPLOYED,  NOVEMBER 2004

The LFS estimate for the number of persons employed in Australia in November 2004

was 9,786,500.

To derive a standard error, use table 1a, and locate the range in which the estimate falls.

In this example, 9,786,500 falls between 5,000,000 (lower value) and 10,000,000

(upper value). Thus, the standard error will lie between 36,650 and 27,350, and can be

estimated as follows:

Using the tables for level

est imates  continued
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. . not applicable
na not available
(a) Monthly movement in the estimated number of persons. For standard errors for movements other

than monthly, see table 3.
(b) For standard errors of monthly movements in the estimated number of persons in the labour force,

use this table.
(c) For standard errors in earlier periods, see the 2003 edition of Information Paper: Labour Force Survey

Standard Errors (cat.no. 6298.0) or issues of Labour Force, Australia (cat. no. 6203.0 or cat. no.
6202.0) for the relevant period. For standard errors during phase in of the new sample between
November 2002 and June 2003, see note below.

32 850. .. .. .. .. .. .. .. .15,000,000
25 750. .. .. .. .. .. .29 40031 80010,000,000
17 350. .. .. .. .. .30 40019 20021 0005,000,000
10 700. .. .. .14 90019 45011 50011 30012 5002,000,000

7 650. .. .13 8006 7507 4507 2507 7508 6501,000,000
5 600. .. .5 3504 2003 8505 1505 4006 150500,000
4 5002 4504 1003 0503 3002 8504 0504 2504 800300,000
3 8501 9002 9502 1002 7002 3503 3503 5004 000200,000
3 4501 6002 4001 7002 4002 0502 9503 0503 550150,000
3 0001 2501 8001 3502 0001 7502 5002 5503 000100,000
2 6501 0501 4501 1001 7001 5002 1502 2002 60070,000
2 3509001 2009501 5001 3001 8501 9502 25050,000
2 0507009007501 2001 0501 5001 6001 85030,000
1 8006007506501 0009001 3001 3501 60020,000
1 6005006505509008001 1501 2501 45015,000
1 3504505504507506501 0001 1001 30010,000
1 1504004504006506009009501 1507,000
1 0003504003506005008008501 0505,000

9003003503005504507508009504,000
7503003003005004006507008003,000
6502503002504504006506507002,500
6002502502504503506005506002,000
4902202302303903205504604801,500
3702002002003402804903403301,000
290180170180300250440260220700
220160150160270220410190na500
150140120140230190nanana300
na130100120200160nanana200
na11080100nanananana100

no.no.no.no.no.no.no.no.no.

Aust.ACTNTTas.WASAQldVic.NSWSi ze of

la r ge r

es t ima t e

STANDARD ERRORS OF MONTHLY MOVEMENT ESTIMATES OF
EMPLOYED PERSONS (a) (b) —For December 2002 to January 2003
onwards (c )

Table 2a

The following three tables show the resulting standard errors when the monthly

movement standrard error models are applied to a selection of estimates of various sizes.

A standard error for a specific monthly movement estimate of persons employed,

unemployed or not in the labour force can be interpolated between two bounding

estimates shown in tables 2a, 2b and 2c respectively. For standard errors of monthly

movement estimates of persons in the labour force, use the standard error table for

monthly movement estimates of employed persons. While these tables can quickly

enable an indication of the magnitude of a standard error, using the formula directly (as

in the spreadsheet) will provide a more accurate standard error.

ST A N D A R D ER R O R

TA B L E S FO R MO N T H L Y

MO V E M E N T ES T I M A T E S
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. . not applicable
na not available
(a) Monthly movement in the estimated number of persons. For standard errors for movements other than

monthly, see table 3.
(b) For standard errors in earlier periods, see the 2003 edition of Information Paper: Labour Force Survey

Standard Errors (cat.no. 6298.0) or issues of Labour Force, Australia (cat. no. 6203.0 or cat. no.
6202.0) for the relevant period. For standard errors during phase in of the new sample between
November 2002 and June 2003, see note below.

29 000. .. .. .. .. .. .. .. .2,000,000
19 700. .. .. .. .. .. .. .. .1,000,000
13 500. .. .. .. .. .. .15 35015 450500,000
10 250. .. .. .. .. .. .11 35011 750300,000

8 250. .. .. .. .. .8 8508 9509 500200,000
7 050. .. .. .. .. .7 6007 6008 150150,000
5 700. .. .. .4 6504 2506 0506 0506 550100,000
4 750. .. .. .3 9503 5005 0004 9505 45070,000
4 000. .. .2 3003 3502 9504 1504 1004 55050,000
3 050. .. .1 8002 6002 2503 1503 1003 50030,000
2 500. .. .1 5002 1001 8502 5502 5002 80020,000
2 1501 1001 6501 3001 8001 5502 1502 1502 40015,000
1 7501 0501 3001 0501 4501 2501 7501 7501 95010,000
1 5009001 0008501 2001 0501 4501 4501 6007,000
1 2508008507501 0009001 2001 2001 3505,000
1 1007007506509008001 0501 1001 2004,000

9506006005507507009009501 0503,000
8505505505007006008508509502,500
8004505004506005507507508502,000
6704004203705204706406307101,500
5403103402904103805205005601,000
440250270240340310440400450700
370210200190280260380330360500
280160110140210200300nana300
na13060100170160nanana200
na902060nanananana100

no.no.no.no.no.no.no.no.no.

Aust.ACTNTTas.WASAQldVic.NSWSi ze of

la r ge r

es t ima t e

STANDARD ERRORS OF MONTHLY MOVEMENT ESTIMATES OF
UNEMPLOYED PERSONS (a) —For December 2002 to January 2003
onwards(b )

Table 2b
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  value

−
−

estimate lower value
Interpolation factor = 

upper value lower

The techniques used to calculate standard errors for estimates of monthly movements

are similar to those used to calculate standard errors for level estimates. The calculation

of a standard error of a monthly movement from the tables uses the larger of the two

level estimates that are being differenced to calculate the movement. To interpolate the

standard error of the larger estimate from tables 2a, 2b or 2c, first select the table which

applies to the estimate type. Then find the 'size of estimate' value closest to the larger

estimate. When the larger estimate falls between two 'size of estimate' values listed in the

table (referred to as 'upper value' and 'lower value'), an interpolation factor needs to be

calculated using the following formula.

Using the tables for

monthly movement

est imates

. . not applicable
na not available
(a) Monthly movement in the estimated number of persons. For standard errors for movements other

than monthly, see table 3.
(b) For standard errors in earlier periods, see the 2003 edition of Information Paper: Labour Force

Survey Standard Errors (cat.no. 6298.0) or issues of Labour Force, Australia (cat. no. 6203.0 or
cat. no. 6202.0) for the relevant period. For standard errors during phase in of the new sample
between November 2002 and June 2003, see note below.

46 500. .. .. .. .. .. .. .. .15,000,000
35 400. .. .. .. .. .. .48 55044 15010,000,000
22 750. .. .. .. .. .. .29 20027 8505,000,000
13 350. .. .. .. .. .17 55015 65015 8002,000,000

9 300. .. .. .10 8508 0009 90010 15010 6001,000,000
6 650. .. .3 6505 8505 1506 5006 8007 350500,000
5 300. .. .2 9004 1003 8005 0005 1505 700300,000
4 500. .. .2 4003 3003 0504 1504 2004 700200,000
4 050. .3 1502 0502 9002 6003 6003 6504 150150,000
3 5002 2002 5501 7002 4002 1003 0003 0003 450100,000
3 1001 7002 1001 4002 0501 7502 5502 6003 00070,000
2 8001 3501 8001 2001 8001 5002 2002 2502 65050,000
2 4001 0001 3509001 4501 2001 8001 8502 20030,000
2 1508001 1007501 2001 0001 5501 6001 90020,000
1 9006509506501 1009001 4001 4501 75015,000
1 6505507505509007501 2001 3001 55010,000
1 4004506004508007001 0501 1501 4007,000
1 1504005004007006009501 0501 2505,000
1 0503504503506505509009501 1504,000

8503504003506005008008509503,000
7503003503005505007507508502,500
6503003003005004507006507002,000
5402602702604504106605205501,500
4002202102203903305903603501,000
300200170200350260540250220700
230180140180310190500170na500
140160110160270120nanana300
na1508014023070nanana200
na13060120nanananana100

no.no.no.no.no.no.no.no.no.

Aust.ACTNTTas.WASAQldVic.NSWSi ze of

la r ge r

es t ima t e

STANDARD ERRORS OF MONTHLY MOVEMENT ESTIMATES OF PERSONS
NOT IN THE LABOUR FORCE (a) —For December 2002 to January 2003
onwards(b )

Table 2c
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So the standard error for the estimated change in the number of persons employed

part time between October and November 2004 is 12,500.

If using the model formula, as incorporated into the spreadsheet on the ABS web site,

the standard error for the monthly movement between October and November 2004 is

12,800.

�
�

×
×
×

SE(estimate) = SE(lower) + (interpolation factor  [SE(upper)  SE(lower)])

                        = 10,700 + (0.27  [17,350  10,700])

                        = 10,700 + (0.27  [6,650])

                        = 10,700 + 1,796

                        = 12,496

Second, calculate the standard error for a monthly movement.

estimate – lower value
Interpolation factor = 

upper value – lower value

2,815,800 – 2,000,000
= 

5,000,000 – 2,000,000

815,800
= 

3,000,000

= 0.27

EX A M P L E

PERSONS EMPLOYED PART TIME, OCTOBER TO  NOVEMBER 2004

This example calculates a standard error for the estimated change in the number of

persons employed part time between October 2004 (2,815,800) and November 2004

(2,779,400). This represents a downward movement of 36,400.

The calculation of a standard error of a monthly movement uses the larger of the two

level estimates. In this example, the larger estimate is October 2004 with 2,815,800

persons.

For this example, use table 2a for standard errors of monthly movements in estimates of

employed persons. To derive a standard error from table 2a, first locate the range in

which the larger of the two estimates falls. Here, the larger of the estimates (2,815,800)

falls between values 2,000,000 (lower) and 5,000,000 (upper). Thus, table 2a shows that

the standard error for the monthly movement will lie between 10,700 and 17,350, and

can be calculated as follows.

First, calculate the interpolation factor:

�×SE(estimate) = SE(lower) + (Interpolation factor  [SE(upper)  SE(lower)])

Once the interpolation factor has been calculated, the following formula can then be

applied using the standard errors (SEs) corresponding to the upper and lower values in

the table.

Using the tables for

monthly movement

est imates  continued
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During the introduction of the new LFS sample from November 2002 to June 2003,

standard errors for movement estimates were higher than those presented in these

tables. In this period, the standard errors were highest in the first two months, when a

larger proportion of the new sample was introduced.

As a result:

! a separate movement standard error table was produced for the first two months,

and this was published in the November and December 2002 issues of Labour

Force, Australia (cat. no. 6203.0). The spreadsheet available on the ABS web site

incorporates the standard error model for this phase-in period.

! although movement standard errors for the remainder of the sample

implementation period would have been slightly higher than those shown in

tables 2a, 2b and 2c, no separate standard error table was produced for those

months.

Introduct ion of new

sample
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To calculate the Relative Standard Error (RSE) for estimates of hours worked or duration

of unemployment, determine the RSE for the estimate of the number of persons on

which the estimate is based (that is, the number of employed persons relating to an

hours worked estimate, or the number of unemployed persons relating to a duration of

unemployment estimate), and then apply the factor in table 3 to that RSE. This will give

an approximate RSE for the estimate of interest. If required, this RSE can then be used to

determine an approximate standard error. See examples 6 and 7 for more information.

Apply ing factors for hours

worked or durat ion of

unemployment

(d) Calculate the standard error for the larger average estimate of
persons by treating the quarterly (or annual) average as a level
monthly estimate.

(a) These factors apply to estimates of persons only.
(b) For factors for earlier periods, see Information Paper: Labour Force

Survey Standard Errors, 2003 (cat. no. 6298.0).
(c) For estimates of persons in the labour force, use factors for

employed persons.

SE for larger estimate of persons1.37Corresponding months of consecutive years, persons not in the labour force

SE for larger estimate of persons1.34Corresponding months of consecutive years, unemployed persons

SE for larger estimate of persons1.37Corresponding months of consecutive years, employed persons

SE for larger estimate of persons1.08Corresponding months of consecutive quarters, persons not in the labour force

SE for larger estimate of persons1.21Corresponding months of consecutive quarters, unemployed persons

SE for larger estimate of persons1.08Corresponding months of consecutive quarters, employed persons

SE for larger average estimate of persons(d)0.73Consecutive 12-monthly averages of persons not in the labour force

SE for larger average estimate of persons(d)0.55Consecutive 12-monthly averages of unemployed persons

SE for larger average estimate of persons(d)0.75Consecutive 12-monthly averages of employed persons

SE for larger average estimate of persons(d)0.78Consecutive quarterly averages of persons not in the labour force

SE for larger average estimate of persons(d)0.78Consecutive quarterly averages of unemployed persons

SE for larger average estimate of persons(d)0.80Consecutive quarterly averages of employed persons
Movements between:

RSE for estimated number of persons1.82Duration of unemployment in weeks, unemployed persons

RSE for estimated number of persons1.28Hours worked last week, employed persons
Aggregates of:

SE for largest monthly estimate of persons0.58Annual average (12 consecutive months) of persons not in the labour force

SE for largest monthly estimate of persons0.42Annual average (12 consecutive months) of unemployed persons

SE for largest monthly estimate of persons0.60Annual average (12 consecutive months) of employed persons

SE for largest monthly estimate of persons0.83Quarterly average (3 consecutive months) of persons not in the labour force

SE for largest monthly estimate of persons0.71Quarterly average (3 consecutive months) of unemployed persons

SE for largest monthly estimate of persons0.85Quarterly average (3 consecutive months) of employed persons

RSE for estimated number of persons0.76Average hours worked last week, employed persons

RSE for estimated number of persons2.46Median duration of unemployment

RSE for estimated number of persons1.57Average duration of unemployment
Averages:

Apply toFactorEst ima t e type (c)

FACTORS FOR OTHER ESTIMATES, AUSTRAL IA (a) , For November 2002 onwards (b )

Table 3

To calculate standard errors for estimates such as hours worked, duration of

unemployment and movements other than monthly, a factor is applied to the standard

error (or RSE) of the contributing estimate. These factors are shown in table 3 below,

followed by an explanation on how to apply them. The factors are also incorporated into

the spreadsheet available on the ABS web site.

FA C T O R S FO R OT H E R

ES T I M A T E S
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Factors for movements enable the calculation of standard errors for movements other

than monthly. The two main types of movements for which factors are available are

movements between consecutive averaged periods, and movements between

corresponding months of consecutive time periods (i.e. quarters or years).

To calculate standard errors for movements between consecutive quarterly or annual

averages, first obtain the standard error of the larger averaged estimate, by treating it as a

level monthly estimate. Then, multiply this standard error by the appropriate factor

shown in table 3. See example 9a for more information.

To calculate standard errors for movements between corresponding months of

consecutive time periods (i.e. quarters or years), multiply the standard error of the larger

estimate by the appropriate factor in table 3. See example 9b for more information.

Apply ing factors for

movements

Factors for averages across time enable the calculation of standard errors for quarterly or

annual averages, which are commonly used as a smoothing technique. To calculate

standard errors for quarterly or annual averages, multiply the standard error (in persons)

of the largest contributing month by the appropriate factor shown in table 3. See

example 8 for more information.

Apply ing factors for

averages
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EX A M P L E

UNEMPLOYED PERSONS AGED 15–19 YEARS ATTENDING SCHOOL AND LOOKING

FOR FULL-TIME WORK,  NOVEMBER 2004

In November 2004, an estimated 8,900 persons aged 15–19 years attending school were

unemployed and looking for full-time work. From table 4, the level at which an estimate

of unemployed persons has an RSE greater than 25% is 4,740. As the estimate of interest

is greater than 4,740, it has an RSE of less than 25%.

The estimate for average duration of unemployment for the same group (unemployed

persons aged 15–19 years attending school and looking for full-time work) was

31.6 weeks. Referring to table 4 shows that the 25% RSE cut-off for estimates of average

duration of unemployment is 11,310 persons. The estimated number of persons

contributing to the estimate of 31.6 weeks is 8,900, which is less than the cut-off of

11,310. Thus, the RSE on the estimate of average duration of unemployment for persons

aged 15–19 years looking for full-time work is greater than 25%, and the estimate should

be used with caution.

(b) The entries in this table refer to the number of persons contributing
to the estimate.

(c) For estimates of persons in the labour force, use 'All other
estimates of employed persons'.

(a) For standard errors in earlier periods, see the 2003 edition of
Information Paper: Labour Force Survey Standard Errors (cat.no.
6298.0) or issues of Labour Force, Australia (cat. no. 6203.0 or
cat. no. 6202.0) for the relevant period.

5 1301 3201 7601 3502 9902 4104 4104 8006 030All other estimates of persons not in the labour force
4 7401 5003 3401 6603 0202 6104 4104 8906 010All other estimates of unemployed persons
4 8301 0901 3501 1702 3401 9603 7103 9604 870All other estimates of employed persons

27 9109 33035 31018 53025 26023 71034 62038 54044 590Median duration of unemployment
11 3103 0303 0703 1605 7105 3608 83010 28012 400Average duration of unemployment

2 7507405807201 5101 2402 3002 5703 020Average hours worked
7 6301 5601 8401 7003 5602 9005 3906 0607 250Aggregate hours worked

no.no.no.no.no.no.no.no.no.

Aust.ACTNTTas.WASAQldVic.NSW

Est ima t e s o f : (b)(c)

LEVELS AT WHICH LFS EST IMATES HAVE A RELAT IVE STANDARD ERROR OF 25%— November 2002
onwards (a)

Table 4

The following table provides an indication of whether a particular estimate has an RSE

greater or less than 25%. Estimates with an RSE of 25% or greater are not considered to

be sufficiently reliable for most purposes, and should be treated with caution. The

numbers in table 4 relate to estimates of persons, and any estimate based on fewer

persons than the level indicated in the table has an estimated RSE of 25% or greater. For

most estimates, the cut-offs for 'all other estimates' should be used — separate cut-offs

are given for estimates of hours worked and duration of unemployment.

LE V E L S AT WH I C H

ES T I M A T E S HA V E AN RS E

OF 25 %
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A classification of the civilian population aged 15 years and over into employed,
unemployed or not in the labour force, as defined. The definitions conform closely to
the international standard definitions adopted by the International Conferences of
Labour Statisticians.

Labour force status

For any group, persons who were employed or unemployed, as defined.Labour force

This method of calculating standard errors starts by dividing the survey sample into a
number of approximately equal-sized groups (replicate groups). Replicate estimates of
the population total are then calculated from the sample by excluding each replicate
group in turn. The jack-knife variance is derived from the variation of the respective
replicate estimates around the estimate based on the whole sample.

Group jack-knife method

Employed persons who usually worked 35 hours or more a week (in all jobs) and those
who, although usually working less than 35 hours a week, worked 35 hours or more
during the reference week.

Full-time workers

All persons aged 15 years and over who, during the reference week:
! worked for one hour or more for pay, profit, commission or payment in kind in a job

or business, or on a farm (comprising employees, employers and own account
workers); or

! worked for one hour or more without pay in a family business or on a farm (i.e.
contributing family workers); or

! were employees who had a job but were not at work and were
! away from work for less than four weeks up to the end of the reference week; or

! away from work for more than four weeks up to the end of the reference week and

received pay for some or all of the four week period to the end of the reference

week; or

! away from work as a standard work or shift arrangement; or

! on strike or locked out; or

! on workers' compensation and expected to return to their job; or

! were employers or own account workers who had a job, business or farm, but were
not at work.

Employed

Correlation is a measure of the relationship between two variables, and takes values in
the range -1 to 1. The correlation will be effectively zero if the two estimates are based on
independent subgroups of the sample (e.g. males and females, or different states). Two
estimates of the same subgroup (e.g. employed females) for different time points are
positively correlated. Due to sample rotation, the estimates will have lower correlation
the longer they are apart.

Correlation

An interval, centred on the estimate, with a prescribed level of probability that it includes
the true population value.

Confidence interval

All usual residents of Australia aged 15 years and over except members of the permanent
defence forces, certain diplomatic personnel of overseas governments customarily
excluded from census and estimated population counts, overseas residents in Australia,
and members of non-Australian defence forces (and their dependants) stationed in
Australia.

Civilian population aged 15
years and over

Aggregate hours worked by a group of employed persons divided by the number of
persons in that group.

Average hours worked

For any group of unemployed persons, the total duration of unemployment of the group
divided by the number of persons in the group.

Average duration of
unemployment

The total number of hours a group of employed persons has actually worked during the
reference week, not necessarily hours paid for.

Aggregate hours worked
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For any group, the number of unemployed persons expressed as a percentage of the
labour force in the same group.

Unemployment rate

Persons aged 15 years and over who were not employed during the reference week, and:
! had actively looked for full-time or part-time work at any time in the four weeks up to

the end of the reference week and were available for work in the reference week; or
! were waiting to start a new job within four weeks from the end of the reference week

and could have started in the reference week if the job had been available then.

Unemployed

The Taylor Series Expansion formula is used to provide a reasonable approximation of
the variation of a function of variables. This formula is specified in terms of the variance
and correlation between variables of that function.

Taylor Series Expansion
formula

A measure of the variation among the estimates from all possible samples, and thus a
measure of the precision with which an estimate from a particular sample approximates
the average result of all possible samples. It is the square root of the variance. The units
of the standard error are the same as the variable of interest.

Standard error (SE)

The difference between an estimate based on a sample, and the (unknown) population
value.

Sampling error

The relative standard error is the standard error expressed as a percentage of the
estimate to which it refers, and is useful when comparing the variability of population
estimates of different sizes.

Relative standard error (RSE)

The value that would be obtained if the whole population were enumerated under the
same procedures as used in the sample survey.

Population value

Labour Force Survey estimates of persons employed, unemployed and not in the labour
force are calculated in such a way as to add up to an independently estimated
distribution of the usually resident civilian population aged 15 years and over. The
independent population estimates (benchmarks) are the latest available estimates at the
time the Labour Force Survey is conducted, but they usually differ from the official
population estimates subsequently published in Australian Demographic Statistics
(cat. no. 3101.0) because they are derived from incomplete information about
population changes.

Population benchmarks

Employed persons who usually worked less than 35 hours a week (in all jobs) and either
did so during the reference week, or were not at work in the reference week.

Part-time workers

For any group, the labour force expressed as a percentage of the civilian population aged
15 years and over in the same group.

Participation rate

Persons who were not in the categories employed or unemployed as defined.Not in the labour force

Arises from imperfections in reporting, recording or processing of the data that can
occur in any survey or census.

Non-sampling error

The duration which divides unemployed persons into two equal groups: one comprising
persons whose duration of unemployment is above the median; and the other, persons
whose duration is below it.

Median duration of
unemployment
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