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The Australian Bureau of Statistics (ABS) publishes indexes of hours worked in both the

annual and quarterly national accounts. These indexes capture underlying trends in

hours worked and are derived from estimates of hours actually worked by employed

people. The ABS Labour Force Survey (LFS) provides the basic data from which these

indexes are constructed.

The hours worked indexes published in the national accounts are important indicators in

their own right as well as being fundamental building blocks required to estimate the

indexes of labour productivity and multifactor productivity that are also published

annually in the Australian System of National Accounts (cat. no. 5204.0). For these

measurement purposes the time series of movements in hours worked from quarter to

quarter and year to year were considered of good quality.

Measures of hours worked are also important in making international comparisons of

economic performance, such as comparing GDP per capita across countries. To make

such comparisons the actual level of hours worked in any period is required. For some

time it has been recognised that the methodology underlying the aggregate actual hours

worked data gives a measure that is biased upwards in level terms. Over the past year,

the ABS has considered options for improving the methodology used for estimating

hours worked. This work has focused on improving the annual measures of both total

and average hours worked.

The various annual hours worked and labour productivity indexes presented in the

2005–06 release of 5204.0 have been constructed using the new estimates resulting from

that work. This information paper is being released concurrently with the 2005–06

release of 5204.0 to provide users an update on the results of ongoing ABS productivity

research program. Updated quarterly indexes reflecting the new methodology will be

released on 6 December 2006 in the September quarter 2006 release of Australian

National Accounts, National Income, Expenditure and Product (cat. no. 5206.0).

The remainder of this paper describes both the previous and new methods used for

estimating hours worked and gives an overview of the effect of the change on the hours

worked index, the level of hours worked and related productivity indexes.

HO U R S WO R K E D
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The new method of estimating total annual hours worked is based on the methodology

currently used by Statistics Canada. This method estimates total hours worked in all 52

weeks of the year from information on hours worked in all 12 LFS reference periods of

the year. In comparison to the mid-quarter month method, which only uses four

reference periods each year, the new method  provides a better representation of hours

actually worked across the year. This section highlights some of the main features of this

new methodology. The new method is described in more detail in ABS Research Paper:

Estimating Average Annual Hours Worked (cat. no. 1352.0.55.077).

Total annual hours worked are based on estimates of actual hours worked from the LFS.

Total hours actually worked are observed in the LFS during the two week reference

period of each month. However, the design of the LFS means that this two week

reference period is only representative of 'one week' of each month. So, each reference

period is assigned to one calendar week of the month. This provides 12 weeks of the

year where total hours worked are observed.

Total hours worked in the remaining unobserved weeks of the year are imputed by

interpolating linearly between the 12 observed weeks. Interpolation of the weeks at the

beginning of January and at the end of December requires information on hours worked

in the observed weeks of the previous December and the following January respectively.

Before total hours worked in a LFS reference period can be assigned to a calendar week,

or be used as the basis of linear interpolation, they must be corrected for events such as

public and school holidays. These non-random holidays tend to affect hours worked

during the week containing the holiday rather than neighbouring weeks. Hours worked

2 . 2 NE W ME T H O D : BA S E D

ON TH E ST A T I S T I C S

CA N A D A ME T H O D

The previous method (the method used to produce estimates published prior to the

2005–06 release of Australian System of National Accounts (cat. no. 5204.0) on 1

November 2006) was based on hours actually worked in the LFS reference periods for

February, May, August and November. The hours worked reported in LFS relates to a

week within the reference month1. These four mid-quarter months were used for two

reasons. The first and most important reason is that these months are relatively

unaffected by non-random holidays (such as public holidays and school holidays) and so

they tend to capture underlying trends in hours worked and are well suited to the

production of an index. Secondly, the LFS only collects information by industry in these

four mid-quarter months.

Using this method, total annual hours worked was calculated by:

! taking the average of total hours worked in the four mid-quarter months to estimate

the number of hours worked per week

! dividing by seven to estimate the number of hours worked per day

! multiplying by 365.25 to estimate the total annual hours worked during the year.

This method results in an overestimate of total annual hours actually worked by

employed people. The main cause of the overestimation is that the method makes no

adjustment for hours not worked due to national public holidays and school holidays

which are under-represented in the mid-quarter months. The method also excludes

consideration of seasonal changes in hours worked, such as the relatively high hours

worked in early December and relatively low hours worked in January.

2 . 1 . PR E V I O U S ME T H O D :

TH E M I D - Q U A R T E R

MO N T H ME T H O D
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during a reference period affected by a non-random holiday may not be representative of

hours actually worked in the assigned calendar week, nor will they be a good indicator of

hours worked in neighbouring weeks. An estimate of the hours lost due to each

observed non-random holiday can be made using intervention analysis.

Regression-ARIMA (Autoregressive Integrated Moving Average) intervention analysis is a

technique that can be applied to estimate the effect of a known event on a regular time

series. The parameter estimates from this type of analysis can be used to create a holiday

corrected time series which excludes the impact of non-random holidays. Once these

hours are appropriately accounted for, the holiday corrected estimates provide an

appropriate basis for linear interpolation.

The corrected hours worked estimates still contain the effects of seasonal changes to

hours worked from factors such as sick leave, annual leave and periods when hours

worked tend to be high. The effects of seasonal factors on hours worked tend to be

similar in neighbouring weeks, rather than being specific to one particular week.

The interpolation procedure results in an estimate of holiday-corrected total hours

worked in each week of a year. To be representative of total hours actually worked in

each week of the year, the hours lost due to non-random holidays need to be accounted

for. For non-random holidays which are regularly observed in the LFS reference periods,

the holiday correction obtained from intervention analysis can be weighted to be used to

estimate the hours lost in each observed week. Hours lost from unobserved holidays are

based on similar observed holidays. For example, the correction for Christmas is based

on the observed correction for Easter.

The estimates of total hours actually worked in each week of the year are summed to

create an estimate of monthly, quarterly or annual total hours worked. If the period does

not start on a Monday, or end on a Sunday, total hours worked in the start, and/or end,

week are apportioned to reflect this.

In order to obtain annual hours worked by industry it is necessary to make some

simplifying assumptions, recalling that industry detail in the LFS is only available at the

mid-quarter months. This mid-quarter month information is used to estimate the

proportion of total hours worked by people employed in each industry in each of these

four months. These quarterly proportions are weighted together to provide an annual

proportion of total hours worked for each industry. Applying this proportion to total

annual hours worked by all employed people gives an annual hours worked estimate for

each industry. This method implicitly assumes that the effects of holidays and other

seasonal factors are constant across all industries. The ABS intends to investigate ways to

improve this aspect of the methodology.

For a more detailed description of the new hours worked method refer to Appendix 2.

2 . 2 NE W ME T H O D : BA S E D

ON TH E ST A T I S T I C S

CA N A D A ME T H O D  continued
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In general, movements in the new series are similar to the previous estimates, but there

are some differences in turning points.  For example, during the early 1990s the previous

estimates fell between 1988–89 and 1993–94. The new estimates do show a slow decline

from 1989–90 but hours worked begins to increase earlier than the previous estimates.

Other differences between the two series include a notable rise in the estimates during

1999–00 which does not appear in the previous estimates. An analysis of the quarterly

and monthly data showed that this rise in hours worked in the revised series is at least

partly due to the effects of the Millennium New Year and the Sydney Olympics.
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The figure below shows estimates of average annual hours worked using both the new

and previously used methods. The new estimates are substantially lower than the

previously used estimates.

3 . 1 LE V E L OF HO U R S

WO R K E D

This section examines the impact of the new hours worked measures on levels of hours

worked and movements in hours worked.

Estimates of the level of hours worked are not published by the ABS but are provided to

the Organisation for Economic Cooperation and Development (OECD) as part of its

annual national accounts questionnaire. The impact of the new method is analysed

below by comparing the new results to those previously provided to the OECD. The new

data have been provided to the OECD and will form the basis for future international

comparison work.

The comparison of movements in hours worked estimated using the new and previously

used methods uses data from Australian System of National Accounts, 2004–05 (cat. no.

5204.0). The new estimates only incorporate the new hours worked estimates and do

not include the effect on any other revisions to the national accounts.

Estimates derived using the new hours worked method are currently available from

1987–88 to 2004–05. Historical data have been spliced on to these estimates to maintain

the existing time series. The impact of the new estimates on the ABS productivity

measures is discussed in this section. A description of the ABS productivity measures is

presented in section 4.

I N T R O D U C T I O N
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The following graph presents total hours worked for all industries indexes based on the

new and the previous method. While there are some differences they are relatively minor

and the trend pattern remains the same.

3 . 2 MO V E M E N T S IN

HO U R S WO R K E D

The figure above shows how estimates of total annual hours worked calculated using the

two different methods affects GDP per hour worked. Since estimates of total annual

hours worked are generally lower when the new method is used, GDP per hour worked

on the new basis is consistently higher with the exception of 1990–91.
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The figure below compares estimates of total annual hours worked using the two

methods. Again, the new estimates are consistently below the previous estimates with

the exception of 1990–91. These two series also show fairly similar patterns over time.

3 . 1 LE V E L OF HO U R S

WO R K E D  continued
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The next two graphs present market sector hours worked and labour productivity

respectively. The first shows some differences in the movements between the two series

around 1991–92 and 2001–2002. However, these differences are not as marked in the

labour productivity estimates.
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GDP PER HOUR WORKED, Al l indus t r ies —Index 2003–04 = 100

The graph below presents GDP per hour worked for the total economy. As per the above

graph, while there are some minor differences in movements, most notably around the

late 1980s and early 1990s, the trends remain the same.
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TOTAL HOURS WORKED FOR ALL INDUSTRIES, Index 2003–04 = 1003 . 2 MO V E M E N T S IN

HO U R S WO R K E D  continued

6 A B S • I M P L E M E N T I N G N E W ES T I M A T E S OF HO U R S W O R K E D I N T O T H E A U S T R A L I A N N A T I O N A L A C C O U N T S • 5 2 0 4 . 0 . 5 5 . 0 0 3 • 2 0 0 6

3 . A N A L Y S I S O F T H E T W O H O U R S W O R K E D M E T H O D S  continued



1986–87 1989–90 1992–93 1995–96 1998–99 2001–02 2004–05

index

60

70

80

90

100

110

previous
new

MARKET SECTOR CAPITAL LABOUR RATIO , Index 2003–04 = 100

This next graph shows the capital labour ratio for the market sector, again the impact of

the new hours worked estimates is only minimal.
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MARKET SECTOR LABOUR PRODUCT IV ITY , Index 2003–04 = 100

One point to note in the following graph is that the decline in labour productivity over

2004–05 is smaller using the new hours worked method than the previously used

method.
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MARKET SECTOR HOURS WORKED, Index 2003–04 = 1003 . 2 MO V E M E N T S IN

HO U R S WO R K E D  continued
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One other aspect important in the analysis of productivity concerns productivity growth

cycles. As there has been little change to the series the productivity growth cycles remain

unchanged. Further there was no change in trend growth rates over these productivity

cycles.

Annual industry level data are not presented here because there were only minor

differences in movements between the hours worked estimates produced by the

previous method and new method.
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MARKET SECTOR MULTIFACTOR PRODUCTIV ITY , Index 2003–04 = 100

With little impact of the new hours worked method on the other productivity series, as

expected there is also little difference when comparing the two MFP series as shown

below.

3 . 2 MO V E M E N T S IN

HO U R S WO R K E D  continued
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The ABS publishes hours worked indexes at the economy-wide, the market sector and

industry levels annually. These series are also used as inputs to estimates of labour

productivity and MFP. Market sector hours worked are calculated by subtracting

non-market sector industries’ hours worked from the economy-wide total hours worked.

The new hours worked method has been implemented directly into the productivity

measures. The new total hours worked is estimated for all industries, that is, the total

economy. To estimate total hours worked for the market sector requires industry

estimates. The steps used to derive the industry estimates of hours worked were:

! to obtain total hours worked in each of the mid-quarter months in each industry,

and for the total of all industries from LFS

Hours worked measures

The ABS publishes a number of indexes that summarise the change in the output of the

national economic production process with the change in the inputs associated with that

production. Hours worked are the best indicator of the labour input into production.

Labour productivity indexes are a useful way of summarising the respective growth rates

of the outputs from production with the inputs into that process. The degree to which

growth in output exceeds growth in inputs is often interpreted as an improvement in the

efficiency of the production system.

The labour productivity estimates published by the ABS are an index of the change in the

volume of output per hour worked. Indexes of this form are published in respect of the

total economy and the market sector2. The change in the volume of output for the total

economy is given by the chain volume measure of GDP (see Appendix 1 for more

details). The volume of output for the market sector is the chain volume measure of

gross value added (incorporating taxes on products) for those industries in the market

sector. The hours worked component is derived from the LFS, with industry data

available in the mid-quarter months.

The ABS also publishes annual indexes of labour productivity by industry for all

industries except Property & business services, Government administration & defence,

Education, and Personal & other services.

4 . 1 LA B O U R

PR O D U C T I V I T Y AN D

RE L A T E D ME A S U R E S

The ABS publishes a number of productivity measures in the Australian System of

National Accounts (cat. no. 5204.0) as well as in the quarterly National Income,

Expenditure and Product (cat. no. 5206.0) release. These measures include:

! Labour productivity and related measures

! Capital productivity for the market sector

! Multifactor productivity (MFP) for the market sector.

For more information refer to Australian National Accounts: Concepts, Sources and

Methods (cat. no. 5216.0) Chapter 27.

Changes to hours worked measures do not affect the capital productivity measures so

the following discussion focuses on the impact of the new methodology on labour

productivity and MFP estimates.

I N T R O D U C T I O N
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recreational services.



The ABS publishes MFP estimates for the market sector. MFP measures the ratio of

output to two or more factor inputs. The term MFP is used in preference to total factor

productivity, as not all changes in all inputs are taken into account. MFP represents that

part of the change in output that cannot be explained by changes in the inputs. The ABS

approach for measuring MFP is based on neoclassical theory using a translog production

function in conjunction with two assumptions, constant returns to scale and the

marginal products of capital and labour being equal to their respective real market

prices. The estimates are derived by dividing the index of the chain volume measure of

gross value added by a combined labour and capital chain volume index.

The inputs index is an income weighted chain Tornqvist index of the capital and labour

inputs. That is, the change is a measure of the growth in the ratio of real value added to

the combination of two factor inputs, capital and labour. The income weights are derived

from Gross operating surplus, Compensation of employees and splitting Gross mixed

income into its labour and capital returns.

4 . 2 MA R K E T SE C T O R MF P

The ABS also publishes the capital / labour ratio index as part of its productivity

estimates. This measure is the ratio of capital inputs index to labour inputs index and is a

measure of capital intensity.

Capital / labour rat io

Neither the former or the new measures of hours worked account for changes in the

quality of labour. Thus, when compiling productivity estimates, changes in aggregate

labour quality are ascribed to changes in MFP. The ABS has compiled an experimental

annual quality-adjusted series for hours worked. The essential features of the method are

to construct a chain-weighted quality adjusted index of hours worked from an array of

weighting factors that reflect the differential quality of labour. The method used to

compile the index is described in the September quarter 2001 issue of the quarterly

national accounts (National Income, Expenditure and Product (cat. no. 5206.0)).

Recent movements in the QALI are linked to movements in hours worked and have

therefore been affected by the new method to a small degree. Benchmarks for the QALI

are independently derived and unaffected by the new hours worked method. The most

recent benchmark was for 2002–03.

Quality adjusted labour

input (QALI) measures

! for each mid-quarter month calculate the proportion of total hours worked in an

industry of total hours worked for all industries

! to obtain an annual ratio by averaging these four proportions for the financial year

! to calculate the industry annual hours estimate by multiplying the annual proportion

for an industry, to the total hours worked for all industries.

In addition to the annual hours worked estimates, the ABS publishes quarterly hours

worked indexes for the total economy and the market sector. The quarterly estimates

will also be compiled on the basis of the new methodology. Updated quarterly indexes

reflecting the new methodology will be released on 6 December 2006 in the September

quarter release of Australian National Accounts, National Income, Expenditure and

Product (cat. no. 5206.0). Further investigations are being undertaken to implement the

new hours worked methodology into the quarterly hours worked indexes.

Hours worked measures

continued
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The ABS also publishes estimates on MFP growth cycles that are termed the growth

accounting approach to productivity analysis. Growth cycles are formed for market

sector MFP. These growth cycles are formed on a peak-to-peak basis. To detect peaks a

long-term trend is formed using an 11-term Henderson moving average. The difference

between the original series and the long-term trend is used to detect peaks. The reason

for forming productivity growth cycles is that when comparing average growth rates

between peaks, it is assumed that they have similar levels of capacity utilisation, which is

important when analysing growth in productivity. The growth cycles analysis is presented

in table 23 of Australian System of National Accounts (cat. no. 5204.0).

Any changes to hours worked would need to be significant to alter these growth cycles.

However, there could be changes to the MFP growth rates. The issue of interest for

productivity estimates that use labour inputs as a variable is the effect of the change to

the movements within the series rather than changes to the level.

Product iv i ty growth cycles
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The hours worked indexes and indexes of labour productivity and MFP published by the

ABS in the national accounts are important economic indicators. Measures of the level of

hours worked are also important for making international comparisons of economic

performance.

The new method for estimating hours worked, based on a Statistics Canada

methodology, is a conceptual improvement over the method previously used to produce

the hours worked level estimates. The new method for estimating hours worked, both at

the aggregate and industry level, produce more accurate level estimates, and therefore

provide a more reliable base for the measurement of changes in hours worked.

Using the new method of estimating the level of hours worked, there is a reasonably

large fall in the total number of hours worked but the index of total hours worked shows

little change when compared to the previous method. Thus there is little impact on

annual productivity growth rates or on the identification of peaks in productivity growth

cycles.

CO N C L U S I O N
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The measure of real output used by the ABS in its estimates of productivity is gross value

added in chain volume terms. This is defined to be output less intermediate inputs

(materials, energy, business services, etc. used up in the process of production), derived

as a chain volume index.

Quarterly chain volume measures of gross value added by industry are derived by

interpolating and extrapolating annual benchmarks using quarterly indicator series. Both

the annual benchmarks and the quarterly indicators are calculated as chain volume

measures. From 1995–96 the annual benchmarks are obtained from supply and use (S-U)

tables compiled in the prices of the previous year. For more information refer to

Australian System of National Accounts: Concepts, Source and Methods

(cat. no. 5216.0) Chapter 24.

GR O S S VA L U E AD D E D

The ABS collects information on hours worked in a number of different household

surveys. The most regularly collected and reliable of these surveys is the Labour Force

Survey (LFS). Hours worked data is also collected in three business surveys:

! Survey of Employee Earnings and Hours

! Major Labour Costs Survey

! Labour Price Index Survey.

After considering the relative advantages and disadvantages, the LFS has been adopted as

the basis for total annual hours worked estimates. The main reason for not using the ABS

business surveys is that they do not adequately capture the concept being measured.

These surveys tend to measure hours paid rather than hours worked and miss the hours

worked by self employed. In contrast, the LFS collects information:

! on hours actually worked

! on multiple jobs

! on people who are self-employed

! in each month of the year

! from a large sample

! over a long period of time.

The LFS is a monthly survey of approximately 27,000 households which has obtained

information on hours actually worked since February 1978. Information for over 60,000

people is collected each month during a two week enumeration period. The interviews

usually begin on the Monday which falls between the 6th and 12th of the month.

Information is collected on employment and hours actually worked during the week

preceding the interview. This provides information on work patterns during two

reference weeks of each month.

Apart from the long time series and large sample size, the major advantage of using the

LFS to estimate annual hours worked is that the survey design gives reliable information

on actual working behaviour in the reference week. The survey collects information on

both hours actually worked and employment – the main variables of interest in

estimating average annual hours actually worked.

Another advantage is that the LFS includes people who are self-employed and people

employed in industries such as agriculture and fisheries. These groups, and information

on hours actually worked, are not included in the scope of the ABS establishment

surveys.

HO U R S WO R K E D

The labour productivity measures produced by the ABS are based on hours
worked and measures of real output. This section briefly describes the
data sourced used to create these labour productivity measures.
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The LFS relates to a two reference weeks each month. The information for the two

reference weeks for each month is used to estimate hours actually worked for all 52

weeks of the year.

If a reference period contains a non-random event such as a public holiday, hours

actually worked in that week will be very different to hours worked in neighbouring

weeks. The effects of non-random events need to be temporarily removed to reduce

their impact on the imputed hours worked estimates. Column 5 of  the table above

shows the average hours worked in each reference period of 2004 after the holiday

corrections shown in column 6 have been applied.

ST E P 2 :  HO L I D A Y

CO R R E C T E D RE F E R E N C E

WE E K S

Column 4 shows average hours worked by employed people for each of the 14 reference

periods required to calculate average annual hours worked for 2004.

New Year’s Day and 4×Jan start date effect29.425.99 765252 6993 Jan to 16 Jan

None35.735.79 947355 51529 Nov to 12 Dec

None34.634.69 787338 2161 Nov 14 Nov

0.3×October school holiday33.933.09 799323 48927 Sep 10 Oct

0.01×September school holiday34.634.59 803338 61230 Aug 12 Sep

None34.734.79 578332 6432 Aug 15 Aug

0.7×July school holiday33.732.89 670316 6705 Jul to 18 Jul

0.1×Queen’s Birthday34.834.69 655334 12431 May to 13 Jun

None34.634.69 641333 9513 May to 16 May

Good Friday & Easter Monday34.028.69 622275 4135 Apr 18 Apr

None34.434.49 627331 0901 Mar to 14 Mar

None35.335.39 540336 3912 Feb to 15 Feb

2×Jan start date effect29.728.89 458272 6075 Jan to 18 Jan

None35.835.89 683346 8671 Dec to 14 Dec

average
hours worked

average
hours worked'000'000

Holiday

correction

appliedCorrectedOriginal

Total

employed

Total

hours

worked

Per i od

CALCULAT ION OF HOLIDAY CORRECTED HOURS WORKED 2004

To estimate average annual hours worked information in respect of 14 reference periods

is required. In addition to the 12 reference periods from each month of the target year,

data for the reference periods from the December of the previous year and the January

of the following year are needed. These two extra reference periods are used in the

interpolation of the first and last weeks of the year. This process will be explained further

in step 4. The following table presents the workings for the holiday corrected hours

worked in 2004. The last reference period from December 2003 and the first reference

period for 2005 constitute the additional reference periods.

Total number of hours actually worked by employed people
Total number of employed people

This is calculated as:

Average hours worked per employed person =

ST E P 1 :  AV E R A G E HO U R S

WO R K E D FR O M TH E LF S

This appendix provides a brief overview of the method used to calculate
hours actually worked. For a more detailed and technical description of
the method please refer to Research Paper : Estimating Average Annual
Hours Worked (cat. no. 1352.0.55.077).
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Steps 5, 6 and 7 involve the estimation and inclusion of the effects of non-random events

on the average hours worked in each week of the year.

In step 5 the effects of observed non-random events such as Easter, the June Queen’s

Birthday holiday and some school holidays are estimated. As the LFS has a two week

reference period, the effect of an event that only occurs in one of the two reference

weeks (for example the June Queen’s Birthday holiday is only observed in the second

reference week) will underestimate the effect of the event on the actual week. In

addition, events that occur in the first reference week will appear to have a larger effect

than events which are observed in the second reference week simply because more

people are enumerated in the first week.

To reflect differences in the enumeration of people between the first and second

enumeration weeks, weights have been applied depending on whether an event is

observed in the first or second week respectively. If an event usually occurs in the first

reference week of the LFS, when around 65% of people are enumerated, a weight of

1/0.65 (1.54) is applied. If an event usually occurs in the second reference week of the

LFS, when around 35% of people are enumerated, a weight of 1/0.35 (2.86) is applied.

The effect of observed school holidays on a standard week requires a different type of

estimation. The holiday correction parameter estimates are obtained by assuming that all

states experience school holidays at the same time for the entire two week reference

period.

ST E P 5 :  RE - E S T I M A T E

HO L I D A Y CO R R E C T I O N S FO R

OB S E R V E D NO N - R A N D O M

EV E N T S

The fourth step is to estimate average hours worked in each week of the year. This is

done by interpolating linearly between each holiday corrected reference week. In the

linear interpolation it is necessary to take into account whether there are four or five

weeks between consecutive first reference weeks. To estimate hours worked in the

weeks at the beginning of January and the end of December of our target year holiday

corrected reference weeks for the December of the previous year and the January of the

following year are required.

Hours worked in the first and second weeks of each December it was found that hours

worked tended to be higher in the second week of December than in the first. Since the

holiday corrected reference weeks are very high in December and very low in January,

linear interpolation will underestimate the number of hours worked in the unobserved

weeks between the December and January reference weeks. To avoid this the average

hours worked in the December holiday corrected reference week for both the first and

second reference weeks are used. The next step is to interpolate linearly between the

second reference week in December and the first reference week in January.

ST E P 4 :  L I N E A R

IN T E R P O L A T I O N

Although the LFS has a two week reference period, the two weeks are combined

together to produce one representative reference period. One of the reasons for this is

that the sample is not split evenly across the two enumeration weeks. In the first

reference week of enumeration, around 50% of households in metropolitan areas and

around 80% of households outside of metropolitan areas are interviewed.

As the sample composition of the two reference weeks are different the information on

hours worked in the two reference weeks cannot be used separately. Since hours

worked in the reference period were holiday corrected in step 2 and a higher proportion

of people are enumerated in respect to the first reference week, it has been decided to

allocate the information on average hours worked in the two week reference period to

the first reference week. For 2004, these weeks refer to the weeks beginning on the

Mondays in column 1 of the above table.

ST E P 3 :  AS S I G N RE F E R E N C E

PE R I O D S TO CA L E N D A R

WE E K S
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Not all years begin on a Monday, or end on a Sunday. Because of this we need to

estimate the proportion of hours worked on each day of the week. While the LFS does

not contain this information, the survey does collect information on whether a person

worked in their main job on each day of the week. From this we can estimate the

proportion of employed people who work on a Monday, Tuesday, and on all other days

of the week. The following graph shows the proportion of all employed people who

actually worked on each day of the week based on the LFS.

ST E P 8 :  ES T I M A T I N G

PA R T I A L WE E K S

Once the magnitude of each non-random event has been estimated in steps 5 and 6, step

7 is a relatively simple matter of adjusting the average number of hours worked in a week

to take into account the effect of each non-random event.

ST E P 7 :  AD J U S T I N G FO R

NO N - R A N D O M EV E N T S

The LFS collects information in each month during a two week enumeration period,

usually beginning on the Monday which falls between the 6th and 12th of the month.

The survey collects information on work patterns in the week preceding the interview.

This means that the two reference weeks of the monthly LFS provides information on

work patterns in the early part of each month.

Because of the timing of the reference weeks, a number of national public holidays are

never observed in the LFS (For example, Australia Day, or Christmas Day and Boxing Day

are never observed). Each of these public holidays are held on a particular date and may

fall on any day of the week between Monday and Sunday. The effect of the holiday will

be different on each day of the week.

In contrast, it was found that every national public holiday observed in the LFS falls on a

particular day, rather than a particular date. For example, Good Friday is always held on a

Friday and the June Queen's Birthday holiday is always held on a Monday. The only fixed

date holiday observed is the official New Year's Day holiday when it falls on a Monday3. If

New Year's Day falls on any other day of the week, the timing of the January LFS

reference period will not cover the holiday.

The effect of observed public holidays is used to estimate the effect of unobserved public

holidays, however, there is no information on the effect of a public holiday which falls on

a Tuesday, Wednesday, Thursday, Saturday or on a Sunday. This presents a difficulty in

estimating the effects of unobserved public holidays. The method used to estimate

unobserved public holidays, and in particular Christmas period holidays are discussed in

Research Paper : Estimating Average Annual Hours Worked (cat. no. 1352.0.55.077).

Publ ic hol iday effects

In step 6 the effect on average weekly hours worked of unobserved non-random events

such as Australia Day, Anzac Day, the Christmas period and unobserved school holidays

are estimated. The first stage in estimating the effects of unobserved holidays is to utilise

the information available on the effects of observed holidays. Research Paper :

Estimating Average Annual Hours Worked (cat. no. 1352.0.55.077) outlines the decision

rules used to assign school holiday effects to each week of the year.

ST E P 6 :  ES T I M A T E HO L I D A Y

CO R R E C T I O N S FO R

UN O B S E R V E D NO N - R A N D O M

EV E N T S

For each week of the year the proportion of the employed population affected by school

holidays needs to be estimated. The school holiday effect is then weighted by the

proportion of employed people living in states with school holidays. If school holidays

do not extend for the entire week, the school holiday effects are also weighted to reflect

this. For each weekday affected by the school holidays a weight of 0.2% is applied to the

school holiday effect.

ST E P 5 :  RE - E S T I M A T E

HO L I D A Y CO R R E C T I O N S FO R

OB S E R V E D NO N - R A N D O M

EV E N T S  continued
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3 Note: This is the official holiday for New years day, which could be the 1st, 2nd or 3rd depending on whether
the 1st Jan is a Monday, Sunday or Saturday respectively.



In order to estimate partial weeks, it is assumed that: average hours worked per day, by

people who worked on that day (eg average hours worked on Saturday by people who

actually worked on Saturday), is the same for each day of the week.

With this assumption, we can use the information shown above to weight partial weeks.

Monday Tuesday Wednesday Thursday Friday Saturday Sunday

%

0

20

40

60

80

ALL EMPLOYED PEOPLE IN THEIR MAIN JOB, Propor t ion who worked
by day of the week

ST E P 8 :  ES T I M A T I N G

PA R T I A L WE E K S  continued
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