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A PRELIMINARY ANALYSIS OF FACTORS AFFECTING

THE HOURLY AND WEEKLY EARNINGS OF EMPLOYEES
by

Ashok Tulpulé

1. INTRODUCTION

In an earlier IMPACT paper,1 it was postulated that a homo-
geneous group of workers face the same earnings and hours schedule in
which, because the overtime rates of pay exceed the basic hourly wage, the
hourly wage rate is an upward sloping function of hours worked per week.
Workers in a homogeneous group earn the same basic hourly wage rate and
within the group those who work the same amount of overtime receive the

same marginal hourly rate.

The main purpose of this paper is to determine which factors
provide a satisfactory b;sis for classifying wage and salary earners into
groups which are homogeneous with respect to their earnings opportunities.
Once the important factors are isolated, it will be possible to group the
émployees into homogeneous groups. The form of the earnings and hours
schedules and the empirical estimation of the schedules is not discussed

here.

* I am grateful to Alexandra Strzelecki for assistance with the computer
programming and to Judi Herkes for providing statistical assistance.
Alan Powell and Tony Lawson made valuable comments on earlier drafts
of this paper.

1. Alan A. Powell, Ashok Tulpulé and Richard J. Filmer, "Commodity-
Specific Subsidies, Demand Patterns, and the Incentive to Work,"
IMPACT Preliminary Working Paper No. BP-10, Industries Assistance
Commission, Melbourne, November 1977,




The idea of an earnings and hours schedule G(H) , which
gives the weekly earnings of a representative worker of given occupational
skills in terms of hours worked per week, H , is explained by Powell,

Tulpulé and Filmerl as follows

"We assume that different rates of pay apply to overtime énd
to standard hours of work. Whilst for an individual agent the
schedule of rates offered will be a staircgse function containing
one or more steps for time and a half, doublé time, etc., in applied
work we model a representative agent who is a composite of many such
individuals. To a good approximation, therefore, the schedule of
after-tax earnings, G(H) , may be treated as a continuous function
of hours per week H aciually worked.  This is because the location
and size of steps in the staircase will vary as a result of minor
differencés in awards, in practices of employers concerning over-
award payments; ete.. The function G(H) cannot be influenced

either by the individual noxr by the representative agent. .... Whilst

the representative agent has no control over the form of G, he does,

of course, determine its value G(H) by chobsing the number of hours

per week, H , that are worked."

1f the workers are classified into homogeneous groups, it would

be possible to estimate empirically an earnings and hours schedule for each

group using data from the Earnings and Hours~surveys. Elasticities of supply

of labour hours with respect to the pafameters of the G(H) schedule can then

be estimated using the model described by Powell, Tulpulé and Filmer.2

1. Op. cit., pp. 7-8.
2. Op. cit., p. 34.
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Since May 1974, the Australian Bureau of Statistics ﬁas annually
conducted surveys to estimate the distribution and composition of earnings
and hours of employees in Australia. Detailed results for May 1975, 1976 and
1977 were published; however, only brief and preliminary results of the 19?4
survey have been published.1 These reports contain detailed information on
the avéragé earnings and hours worked by industry group but not by occupation.
These figures are also classified by age, sex, employer type, whether employed -
full time or part time, etc.. Data on the distribution of weekly earnings

classified by some variables other than industry are also published. ~

The ABS has provided unpublished data from the 1974, 1975and 1976
suiveys to the IMPACT Project.2 In these special tabulaéions, in addition to
the classifications‘mentioned above, the employees are also classified by their
occupation, hours worked and -earnings. Data from the special tabulations are

analysed in this paper. The plén of the paper is as follows :

In Section 2 the design of the survey, coverage, definitions of
terms, and the specification of the special tabulations provided by the ABS are
discussed. Sections 3 and 4 include an analysis of somé broad aggregates and
highligpt the differenges between different groups of employees.> Any analysis
of data from the special tabulations should be preceded by carefully checking
the figures for comparability with other published information. In general
aggregates obﬁained from data from the special tabulations are similar to the
published figures; the differences are mostly minor. Esiimates of number‘of
persons presented here are slightly lower and those of average earnings slightly
higher than the published data. Section 5 contains a regression analysis which
is used. to develop a classification scheme for employees such that the disparity

of earnings opportunities is minimized within groups (and maximized between groups,

1  Australian Bureau of Statistics, Earnings and Hours of Employees : Distribution
and Composition, May 1975 (ABS Ref. No. 6.52), Camberra, 1976; ABS (Catalogue
No. 6306.0) for 1976 and 1977 and (ABS Ref. No. 6.47) for 1974.

2 These data were supplied by the ABS, as a participating member of the IMPACT
Project, for use in mathematical modelling and/or parameter estimatién only,
and cannot be released outside the Project. Since the analysis in this
paper‘was completed, the ABS has supplied further tabulations from the 1977

survey. These data will be analysed later.




2. DESIGN, SCOPE AND COVERAGE OF EARNINGS

AND HOURS SURVEY

According to the Australian Bureau of Statisticsl all wage and

salary earners were represented in the survey except

"members of the defence forces,

employees in agriculture,

employees in private households employing staff,
waterside workers employed on a casual basis,

persons employed by private employers (other than
hospitals) not subject to payroll tax."

Employees on workers' compensation were also excluded from the survey.
The survey covered’persons employed by private employers subject to the
payroll tax., At the time of the selection of the surveys
"Payroll tax was payable by employers paying more than $400
a week in wages and salaries. (In general, Australian
Government bodies, religious and benevolent institutions,
public hospitals and other similar organizations are
specifically exempted under the Australian and State

Payroll Tax Acts, 1971-75.)"

"The survey also covered all Australian and State Government
departments and authorities, and stratified random samples
of local government authorities, non-government hospitals

(not subject. to payroll tax)."

1. ABS, Ref. No. 6.52, op. cit., pp. 2-4.



“The majority of employers selected were requested to
supply relevant details, on separate questionnaires

for only a sample of their employees. Individual

employees were randomly selected by the employers in
accordance with instructions supplied by the Bureau.
Employers with fewer than 10 employees were required to
complete a questionnaire for every employee." {Emphésis

added. ]

Thus the questionnaires were filled in by the employers. The
questions mostly sought information that was likely to be readily available to the
employer; e.g., an adult employee's actual age was not asked. Also,
questions on variables such as marital status, number of children, whether
the employee works for payment outside his job, etc., were not asked.
Although the lack of information on some of the demographic variables reduces
the potential use of the survey data, the wage rate information contained in
the survey is likely to be more accurate than data collected from household
surveys or directly from employees, and therefore will be valuable for fitting
the earnings and hours schedules for different groups of employees. It is
expected that employers are less likely to make mistakes about definitions
of gross and net income, number of hours worked! the occupation and industry
code and so on. Therefore the information about the composition and
distribution of earnings and hours is also likely to be reasonably aﬁcurate.
The survey questiomnaires were completed for about two per cent of employees

in Australia.

While the data on average hours and earnings by industry group

are likely to be accurate for the population covered, they may be biased as

1 Throughout this paper the term 'hours worked' means ‘hours paid for'. For
most employees the ‘hours paid for' is the sum of ordinary work hours and
overtime hours. For some employees such as those on paid leave the data
are not on actual hours worked but for hours paid for. With this definition
of hours worked, the therm ‘earnings and hours schedule' means a schedule
of 'earnings and hours paid for'.
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a source of annual estimates for an industry asa whole, depending on factors

such as the average sizé of firms, industry specific seasonal factors and the prop-
ortion of Governmenfemploymeﬁtintheindustryoroccupation under consideration.
For example, in an industry like retail trade it is possible that a large
proportion of employees is outside the scope of the survey and their

earnings and hours are not similar to those covered by the survey. In the
‘building and construction industry there are many self-employed workers who
are not covered by the survey, while those who are covered by the survey may
work additional hours for money outside their main job. Therefore, the
survey results may not be representative of all workers in such occupations

and industries.

The published reports do not include tables on the number of
workers by industry. Therefore it is not possible to estimate the propor-

tions of Australian workers by industry or occupation that are covered by the

survey. Our speclal tabulations contain such information. These figures
are presented in Sections 3 and 4.

In spite of these limitations, the survey provides "sample -
information on earnings and hours worked by a population which'represents
a very large proportion of ‘the Australian workforce. The data on persons
covered by the survey are expected to be suitable for estimating labour

supply elasticities of employees.

While it is possible to obtain data to construct the earnings
and hours schedules for non-managerial employees it is not possible
to do so for maﬁagerial employees because, for many of them, information
on ordinary and overtime4hours paid for is not collected. Iusteaﬁ,
only the number of standard or rostered hours (excluding overtime)
1; recorded.’ In the government sector many managerial staff and

persons employed in some occupations such as teaching1 are ineligible to

1. In 1975'and 1976 over three quarters of teachers and lecturers were
classified as non-managerial employees. In 1974 only 14% were classi-
fied as non-managerial. However, in all three years their basic hourly
wage was almost exactly the same as their average hourly wage indicating
the non-availability of overtime payment.
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receive overtime payments. Obviously it will not be possible to subject
the data on managerial employees to the type of analysis proposed by Powell,
Tulpule and Filmer. In this paper the data on non-managerial

employees are analysed in detail and only brief comments on managerial

employees are included.

The earnings refer to gross earnings before taxation and other
deductions have been made. Payment made for overtime work is shown
separately from award or base rate pay, payment by measured results and

other pay which includes over award payments.

Special Tabulations : The Bureau has provided special tabula-

tions of -data from the 1974, 1975 and 1976 surveys. Separate data
fapes are provided for managerial and non-managerial employees.

Data for -non-managerial  employees are in the form of 11 tables.l The
first ten tables (5 for males and 5 for females) each give the number of

persons classified by

Ordinary hours,

Overtime hours,

Set 1 Award or standard earnings,
Overtime earnings, and

Total earnings of all types.

In addition to the above classifications, the persons are also

classified by one or more of the following variables :

1. See "Classification of ABS Data Used by the IMPACT Project During the
Development Phase', Australian Bureau of Statistics (April 1979).



Employee's age,
Occupation,

Set 2 Industry,

Size of firm, and

Employer type.

Thu;, the first table gives the number of males classified by all
the variables in Set 1 and the age and occupation variables from Set 2, whereas
the third table gives the number of males classified by all variables in
Set 1, and the industry and occupation variables in Set 2. Data from any
one of the five tables for males can be used to fit an earnings and hours
schedule. However, in view of the limited number of cross classifications
included in any one table it is important to decide which variables in
addition to the sex variable would be most appropriate for classifying the
employees into homogeneous groups. In obtaining separate tables for males
and females it was assumed that the sex of an employee would be an important
factor in determining the earnings and hours schedule. In order to identify
the importance of one or more of the other variables we need in a single table
information on hours and earnings classified by all the relevant variables.
Therefore, in addition to the above ten tables on numbers of persons, the

special tabulations include one more table which gives the totals of :

(a) number of non-managerial employees,
(b} ordinary hours,

(c)' overtime hours,

(d) award rate earnings,

(e) overtime earnings, and

(f) total earnings of all types,



for non-managerial employees classified by

age,
sex,
occupation,
industry,
size of firm,
employef type,
and
hours worked group.

This table includes most of the factors that are considered to
affect the earnings and hours worked of employees and for which data are
available. It Qill be used to estimate the relative importance of the
various factors affecting the basic earnings per hour and earnings per week
andalsofofcalculatingvariousaveragesas accurately as the data will allow. Of
course, it is possible to calculate the averages from grouped data in Tables
1 to 10, but it is dif%icult to obtain precise values due to the use of open-

ended class intervals in the earnings and hours classification.
Tables for managerial employees are similar to the tables on non-
managerial employees. However, they do not contain the age, overtime hours,
award earnings and overtime earnings classifications. The tables use the same

earnings and hours ranges for males and females.

Coverage of the Survey : As the surveys are restricted to

employees only they exclude self-employed persons, employers, and some of
the private employees who are out of the scope of‘the pafroll tax. An
estimate of the proportion of the working population excluded from the
survey can be obtained by comparing the figures given in the Earnings and

1
Hours Survey with estimates from Labour Force Surveys.

1. Australian Bureau of Statistics, The Labour Force (ABS Ref. No. 6.22),
Canberra, 1975 and 1976.
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Table 2.1

Coverage of the Earnings and Hours Survey,
1975 and 1976

Number of Employees ('000's)

May 1975 May 1976

Survey
Males Females Pzzziis Males Females ngziis

Labour Force @ | 3176.1 1747.4 4923.5 3195.1  1804.6  4999.7
Survey

Earnings and 2736.4  1358.4 4094.8 2718.8 1420.2 4139.1
Hours Survey

% of Employees 86.2 77.7 83.2 85.1 78.7 82.8
Covered by
E & H Survey

(é) The Labour Force Survey gives 100 per cent coverage of employees
in the workforce and provides the benchmark for calculating row 3.

Table 2.1 shows that over 80 per cent of employees (i.e., wage
and salary earners) are covered by the Earnings and Hours Survey. This is
equivalent to 72 and 71 per cent of employed persons (i.e., employees plus
self employed pergons) in May 1975 and 1976, respectively. It is not
possible to compare the coverage by industry or occupation because the
published Earnings and Hours Survey reports do not include estimates of the

number of employees classified by industry or occupation.

Nor is it possible to compare the published data on earnings and

hours by industry with the data from the special tabulations because of the
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difference in definition of full time and part time employees. The
definition of part-time employee in the special tabulations of non-
managerial employees is anyone who worked less than 35 hours per week
(the same as in Labour Force Surveys), but in the Earnings and Hours
Survey reports it is anyone who ordinarily works less than 30 hours per

week.

It appears that the data are satisfactory for the purpose
of analysing average earnings by industry, occupation, age, sex, etc.,
and also for deriving relationships between the earnings of and the hours
worked by employees, but not necessarily for estimating the distribution

of employees by occupation and industry.
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3. EARNINGS AND HOURS OF NON-MANAGERIAL EMPLOYEES

The main purpose of this section is to present some broad aggregate
figures on the earnings and hours worked of non managerial employees (hereafter
called n-m employees), and to highlight some of the major differences between
different groups of n~m employees. The tables referred to in this Section and

in Section & are presented in Appendix 1 of this paper.

Table 3.1 shows the number of n-m employees by occupationl and sex.
In view of the variability of the numbers over the three year period the
estimates of the nﬁmbers of persons by occupation appear to be rather unreliable.
However, the survey was not designed to measure the number of employees by
occupation; description of occupation was used primarily as an aid to the editing
of other items and was not edited itself. No occupation earnings information
has been published by the ABS in respect of surveys prior to 1976. It appears
that the numbers in the first three occupation categories are grossly understated
in 1974. The numbers in the two unskilled occupations (groups 4 and 8) appear to
be reasonable. The percentage changes between 1974 and 1976 for the first three
groups are very -large. This may not represent a real change in numbers but
simply a change in the coverage of some occupations, a reclassification of
employees from the ‘other' occupation group, or the reclassification of managerial
employees in some occupations. One should be cautious in using the figures on

the number of n-m employees classified by occupation.

In Table 3.3 the average total hourly earnings of employees,
classified by occupation and sex, are shown. The figures show that the
ranking within the first 8 occupations is remarkably stable. Teachers

earned the highest hourly rate followed by professionals and skilled white

1. In the llth special tabulation, 27 occupation groups were specified. For the
tables discussed in this Section they were aggregated into 9 major groups.
Information on the last group is most unreliable. It includes some rural
workers and persons that could not be classified to any other group. Most
rural workers are excluded because the Agricultural industries are out of the
scope of the survey. The IMPACT occupation 'Armed Services' is also out of
the scope of the survey. The numbers in the ‘other, n.e.c.' occupation
category have fallen greatly over the 1974-76 period. See Appendix 1
for details.
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collar workers. The unskilled white collar workers earned the lowest
hourly wage. In 1974 the average hourly rate for females was about

74 per cent of the male rate. However, between 1974 and 1976 the female
wage rate increased faster than the male wage rate and their average
hourly rate in 1976 was 84 per cent of the male rate. While the overall
hourly wage rate of females increased by 60 per cent as compared with

40 per cent for males, women in the two unskilled categories that account
for almost 90 per cent of female n-m employees received somewhat below

average increases in their hourly rate.

Haig1 has analysed the 1973 data on earnings obtained by the
Henderson Inquiry into Poverty in order to estimate the effect of sex
discriminatidn;2 In the analysis, which did not include the occupational
distribution as an explanator of the distribution of income, the main con-
clusion was that "In 1973 women earned 46 per cent less than men. About
13 per cent was due to inferior endowments, leaving a difference of 33 per
cent due to discrimination."3 The number of hours worked is considered
to be one of the endowments. When the effect of hours worked is taken
into account the difference is reduced from 46 per cent to 40 per cent.
However, for finely disaggregated occupations, when the effects of all
other variables are controlled the difference between male and female
earnings is reduced considerably, but in all occupations other than
nursing, women still earn less than men.4 Aithough these figures are not

strictly comparable with the data presented here, they show the existence

1. B. D. Haig, '"Discrimination in the Australian Labour Market," Austra-
lian National University, Working Paper No. 0002, February 1979 (mimeo).

2. In addition the paper also analyses the differences between the earnings
of migrants, aborigines and white Australians. :

3. ibid., p. 9.
4. ibid., pp. 21a-21b.
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of rather wide differentials in the earnings of males and females in 1973.
The earnings and hours data show a definite trend towards the narrowing

of the differentials between 1974 and 1976.

It is also interesting to note that the average hourly wage
for the four white collar categories increased at a faster rate than for

the four blue collar categories.

In Table 3.5 the average hourly earnings for adults and
juniors are compared. The junior males\on average received about
62 per cent of the adult male rate, and the junior females received about
68 per cent of‘the adult female rate in 1974, These differences have

persisted through to 1576.

Tables 3.7 and 3.9 show, by sex and occupation, the average
weekly hours and earnings per n-m employee. The tables show that in 1976,
on average females worked about six hours per week less and earned only
about 71 per cent of the male weekly pay. Such differences are common to
all occupations but are less marked for the white collar occupations, in
particular for teachers. Between 1974 and 1976 average weekly hours worked
decreased by nearly two hours for males and one hour for females. The
ranking of average weekly earnings for different occupations has not

changed greatly between 1974 and 1976.

Tables 3.11 to 3.18 show the number of employees, the average
hours worked and earnings for 17 industry groups.1 Again the figures on
number of employees should be used with care. There are large differ-

ences between these figures and other published figures2 for all employees.

1. The industries are defined in Appendix 1. They are the same as in the
ABS publications (Ref. Ne. 6.52). The differences between the published
figures and those presented here are due to differences in coverage.

2. E.g., ABS, Employment ahd/Unemployment (Ref. No. 6.4).
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Table 3.11 shows that the number of n-m employees in retail trades,
transport and communications, finance and public administration and
community services increased between 1974 and 1976 and the numbers fell

in all the other industries.

While the above analysis of the broad aggregates shows the
&ifferenées between the earnings of n-m employees classified by sex, age,
industry and occupatién, further analysis is necessary to establish
. whether the differences are significant and whether the changes between
1974 and 1976 are significant. In the absence of data on the standard

errors, it is not possible to perform statistical significance tests.-

On the basis of the tables discussed above, the following

tentative conclusions may be drawn :

(&3] The differences between male and female hourly
earnings, even within the same occupation group,

appear to be large and significant.

(2) The differences between both the average hourly
and the weekly earnings of males and females have

narrowed between 1974 and 1976.

(3) The percentage difference between the weekly
earnings of females and males is much greater than
that between the hourly earnings, because of the

tendency for women to work fewer hours per week.

4) Juniors in a given occupation usually earn less per
hour than adults and the difference between adult and
junior hourly earnings is greater in the case of white

collar occupations as compared with the blue collar
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occupations. This applies to both male and

female employees.

(5) Hourly earnings in community services (Health,
Education, etc.) increased much faster than in

other industries.

In addition to the above tables, details are available of
the number of employees and their average earnings classified by occupation
and industry. These are shown in Appendix 2. Before reading too much
into the differences it should be noted that most of the cell estimates are
based on a small sample. An idea of the numbers involved can be obtained
from the tables on the number of employees by industry and occupation. In
general for a given occupation the differences between hourly earnings across
industries are small and such differences are usﬁally attributable to the age
and sex composition of employees. Thus, in general, only a small part of
the differential within a given occupation can be attributed to industry
differences. Similar tables {i.e., occupation x industry)} for juniors,
adults, males, females, etc., can be used to demonstrate that the variation
across industries for a given occupation, age and sex group are small.
These disaggregated figures are used in the regression analysis reported in

Section 5 but are not presented in Appendix 2.

The analysis of broad aggregates highlights the differences
between the average earnings of adults and juniors and males and females
within the same occupation group. However, it does not bring out the
differences within an otherwise homogeneous group of workers who work
different numbers of hours per week. The effect of hours worked on weekly

earnings will be discussed in Section 5 with the help of regression analysis.
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4. EARNINGS AND HOURS OF MARAGERIAL AND NON-MANAGERIAL
EMPLOYEES

The trends in the number of managerial employees (hereafter
called m-employees), their average weekly earnings and their average
rostered hours are discussed in this section. Figures for managerial
and non-managerial employees are compared and tables for all employees
are presented. For the m-employees data on actual hours worked, overtime
hours aﬁd overtime pay were not collected as most of the m-employees are not
eligible for overtime pay. - The figures for rostered hours may not reflect
the actual hours worked and therefore earnings,pe; rostered hour would not

be meaningful.

Table 4.1 shows the number of m-employees by occupation and
sex.l As in the case of n-m employees, the figures on the number of
employees have tcvbe—treated with caution because the survey was not
designed to estimate the number of employees by occupation.2 Most of the
ﬁ—employees are classified to the four white collar occupations, although
in 1976 there were over 7,000 unskilled blue collar employees who were
classified as managerials. The number of managerial employees in 1974
appears to be overestimated. For that year over half a million workers,
that is 13 per cent of all employees, were classified as managerial. The
proportion of m-employees in 1975 and 1976 is 9.6 per cent and 8.8 per

cent, respectively.

Both in 1975 and 1976 the proportion of females within the
managerial group was small; 13 per cent and 8 per cent as compared with

35 per cent and 37 per cent of n-m employees in 1975 and 1976, respectively.

1. The numbers in the three skilled blue collar occupations are small.
They are grouped into one category. See Appendix 1.

2. Comments on the reliability of data on numbers of n-m employees on
p.12 apply to m-employees as well. '
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The average rostered hours per m-employee per week in
1974 and 1975 were smaller by about 4 hours than the standard hours
1
per n-m employee. In 1975 the managerial employees were rostered to

work 34 hours per week which is almost an hour greater than in 1974.

Data on average weekly earnings are shown in Table 4.3.
Throughout the period m-employees earned considerably more than adult
n-m employees in the same occupation.z The relativity between managerial
and adult non-managerial employees has increased from 1974 to 1976.  Thus
in 1974 on average managerial employees earned 50 per cent more than non-
managerial employees. For 1975 and 1976 the difference had increased to
61 and 67 per cent, respectively. The relatively low earnings of
m-employees in 1974 as compared with 1975 and 1976 are likely to be due to
the inclusion of many n-m employees in the managerial category in 1974,
thereby lowering the average for the m-employees. Throughout the
period, the average earnings for female managerial workers are lower than
the earnings of their male counterparts although the differential is not as
large as in the case of non-managerial workers. Thus in 1976 the average
female managerial employee received 81 per cent of the male weekly rate as
compared with 73 per cent for the adult n-m employees. As in the case of
n-m employees the relativity between males and females has narrowed between

1974 and 1976 from 69 per cent to 81 per cent of the male weekly earnings.

Data on m-employees classified by industry are shown in '
Tables 4.5 to 4.8 of Appendix 1. As in the case of n-m employees, the
data on the number of employees is to be treated with caution. . Changes in

average weekly earnings in public administration and defence are consider-

Information on standard or rostered hours was used by the ABS to determine
the full time or part time status of an employee, and therefore was not
edited as rigorously as some other data items. Variations from 1974 to
1975 therefore, may not be a. true reflectimof actual changes. In the
special tabulations, the figures for 1976 contain errors,

As most of the m-employees are adults, their earnings are compared with
those of adult n-m employees.
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ably greater than the average. For most of the other industries the

changes are similar to the overall changes.

Tables for the managerial and non-managerial employees

coﬁbined together (4.9 and 4.13) show that the numbers of employees in any
6ccupation or industry are relatively stable between 1975 and 1976. This
suggests that many of the large percentage changes in the separate tables
for the tﬁo groups may be due to changes in the manner in which employers
classified their employees. Tables 4.12 and 4.16 show that the change over
time in average earnings for either occupations or industries also is less
variable for all employees compared with the separate figures for the n-m

and m-employees.
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S.‘ ANALYSIS OF FACTORS AFFECTING THE HOURLY AND

WEEKLY EARNINGS

The analysis of the previous sections shows quite clearly that
the average hourly earnings depend on the characteristics 6f the employees.
The basic hourly rate, i.e., award earnings per ordinary time hour, also varies
depending on the age, sex, occupation, etc., of the employee. For a
narrowly defined occupation, there is no reason why the basic hourly rate
for males and females in the same age group should differ greatly.l However,
within a broad occupation group there will be many occupations that will
have different basic hourly wage rates. If the female employees within a
broad occupation group are concentrated in relatively low paid occupations,
the»basic hourly rate for females would be lower than that for males in the

same occupation group.

The purpose of the regression analysis is to find out the

relative importance of the various factors in explaining the variations in

(a) basic hourly wage rate (i.e., Award or Standard Earnings ¥

ordinary time or Standard Hours)

and

(b) average weekly earnings of all types (i.e., the sum of standard,

overtime and other earnings).

A comparison of regression coefficients over time would indicate the trends

in relativities between different groups of employees.

The analysis presented here is not based on a structural model
of the demand and supply of labour which jointly determine the hourly and

weekly wage. Instead simple regression analysis, which incorporates

1. The hourly rate can vary due to factors such as, level of responsibility,
seniority, location and working conditioms (dirt allowance) of the employee.
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both the demand and supply factors as regressors, is used. A
proper structural model is not developed because the main purpose of
this analysis is to establish which factors best serve as a simple
basis for classifying employees into groups which are relatively
homogeneous with respect to basic hourly wage rates and average weekly

earnings.

In explaining the variations in the basic hourly wage
rate yp and average weekly earnings Yu of the non-managerial

employees, the following regressions have been used

b = oyt alxl +oak, + uSX3 + a4X4 +oagke + a6X6 (1)
+ a7X7 + E,
and
y, = Byt ByXy * By¥g ¥ Bgy + BXg + Bo¥g + Be¥g @

*BXigt e

The fully disaggregated data on Yy and Y, are not given in this paper;
however, the data classified by industry and major occupation are shown

in Appendix 2, Tables A.2, A.4, A.8, A.10, A.14 and A.16. The explana-
tory variables are defined below. The sign in parenthesis is the

expected sign of the regression coefficient. The reasons for expecting

a positive or negative sign are discussed later.
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Regressors

Xl = ~d§mmy variable for part time’or full time (-ve)
XZ = dummy variable for sex (-ve)

X3 = dummy variable for age (+ve)

X4 = dummy variable for size of firm (?)

XS = dummy variable for employer type (?)

X6 = occupation average of basic hourly rate (+ve)
X7 = industry average of basic hourly rate (+ve)

X8 = occupation average of weekly earnings (+ve)

Xg = industry average of weekly earnings (+ve)

XlO = hours per week (+ve) .

The variable xl takes the values 1and 2 for part time and full
time employees, respectively. It is expected that other things being equal,
a part time employee would receive a higher basic hourly rate than a full
time employee, because part time employees often are not entitled to benefits
such as leave, superannuation, tenure, etc., vhich are available to full time employees.
In order to compensate for the lack of benefits the part time employees may

receive a higher basic hourly rate, and hence the sign of the coefficient

of X, 1is expected to be negative.

1
The variable X2 takes the values 1and 2 for males and females,
respectively. Until recently women have received lower basic rates even
when the work done was similar. Therefore it is expected that the sign of

the coefficient of X, will be negative. Since the 1973 equal pay legisla-

2
tion the differences between male and female rates of pay for similar work have
diminished, as was noted in Section 3. It is expected that the coefficients

for 1975 and 1976 will be numerically smaller than the 1974 values reflect-

ing the gradual effects of the equal pay legislation.
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The variable X, takes the values 1, 2, 3 or 4 for ages

3
15, 16-17, 18-20 and 21+. As the junior rates are lower than the adult
rates, a positive regression coefficient is expected. It might be
preferable to substitute an appropriate number depending on the average

age of adults in the (occupation/industry/sex, etc.) group for the integer 4.

This is not possible because the survey did not record the actual age of the

adult employees.

The variable X4 takes the values 1,2,3 and 4 representing the
size of firm; < 20, 20-99, 100-499 and 500+ employees. It may be argued
that larger firms are in a position to pay a higher basic wage rate. On
the other hand, it is possible that small firms which cannot provide many of
the fringe benefits given by large firms may offer a higher basic hourly

wage rate to attract labour, It is not clear what would be the sign of

the coefficient of XQ.

The variable XS , employer type, takes values 1 and 2 for
private and government employees respectively. It is difficult to postu-
late a sign for X, .

The variables X6 and X7 are the occupation and industry aver-

age of basic hourly wage rates respectively.1 Coefficients of both

variables are expected to be positive.

1. 27 different occupation groups and 17 industry groups are identified.

2. By including the group averages in the regression, we are simply perform-
ing an analysis of variance as in Ryland and Parham, "ABS Labour Force
Survey and Income Distribution Survey Data : Preliminary Analysis,' IMPACT
Preliminary Working Paper No. IP-05, Industries Assistance Commission,
Melbourne, September -1978. . Our analysis, however, also takes into
account many of the other factors that affect hourly earnings.
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Regressions of average weekly earnings on seven variables,

viz., X2 - to Xs N Xs s X, and XlO , are also estimated. Signs for

9
all the regression coefficients of Xz to Xs are expected to be the
same as in equation (1}, and the signs of the coefficients of XS and Xg
are expected to be positive. The sign for XIO is expected to be positive

because weekly earnings ofkemployees who work longer hours are expected to
be greater than the weekly earnings of employees who work fewer hours per

week,

The regression (1) will be used to determine which of the first
five variables should be considered as a basis for classifying the n-m
employees into groups which display relative homogeneity with respect to
the basic hourly wage, Yy - In particular, (1) will be used to ascertain
whether occupation or industry provides the more suitable basis for classifi-
cation. Equation (2), on the other hand, is expected to demonstrate the
importance of hours worked as a determinant of the weekly earnings of a

homogeneous group of employees.

In a regression such as (1), the regressand ideally should have
constant variance. , The variance of Yy s either in the population or in the
sample, is not known. However, we know that the percentage standard error
falls as the size of the sample increases.1 The approximate standard errors
of average ﬁeekly earnings for private and government employees in different
States indicate that the percentage error is large for States that have a
small number of employees.2 In view of this rather scant evidence, it would
be desirable to make an allowance for the heteroskedasticity in the error term.
This is done by fitting weighted regression equations using the SP853 computer
package with weighté approximately proportional to the square root of the

sample size from which the values of y and X' are calculated.

1. ABS (Ref. No. 6.52), op. cit..
2. ibid..

3. N. Nie, C. Hull, J. Jenkins, K. Steinbremner and D. Bent, Statistical
Package for the Social Sciences, McGraw-Hill Book Company, New York, 1975.
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The special tabulations provide the estimate of the population
in each cell.1 It is also known that the estimates are based on an
approximately 2 per cent sample. Thus on an average, if the population
estimate is N, it is likely to have been estimated on a sample of

size ny = Ni + 50 . Therefore, a weighting factor of n,

has been used in estimating the model. The actual expansion factor is

not the same for each observation in the sample, which means that the

weights used in the regression are not the correct sample weights. In

spite of this limitation it is expected that if the weights are proportional to

the square root of the estimated cell size, then it will reduce heteroskedasticity.

In theory it is possible to have over 56,000 cells but most
of these are zero. In 1974 there were only 6065 non-zero cells.
Many of these are based on only one or two persons in the sample. By
using a weighting factor we ensure that such observations do not get the

same weight as observations based on a larger sample.

The results of the regressions of basic hourly wage and total
weekly wage are shown in Tables 5.1 and 5.2, respectively. The results need
little comment. The main points to emerge from the regressions are as

follows :
1. As in much cross sectional work based on only limited
averaging of unit records, R%'s are low by comparison
with typical time series values; the values obtained,

however, are all significant.

2. All regression coefficients have the expected signs, as

postulated above.

1. Industry by occupation estimates of number of employees (N) are shown in
Appendix 2. Although the figures are not fully disaggregated they give
an indication of the reliability of the average earnings figures. Caution
is required in using figures based on small samples.
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The coefficient of the size of firm variable is
positive and significant which suggests that, other
things being equal the bigger firms pay a somewhat
higher basic wage rate and the weekly earnings of their

employees are higher than in smaller firms.

The coefficient of employer type is positive and sig-
nificant which suggests that, other things being equal, a
Government employee received higher weekly wages and a
basic rate higher than that for a private employee. = The
only exception is the 1974 weekly wage equation where the

coefficient is not significant.

As the units used for different variables are différent, it
is not possible to compare the- coefficients in the same
equation except for the occupation and industry variables
which are measured in the same units (§ per hour or § per
week) . In both regression equations the coefficient of
the occupation mean is greater than the coefficient of the
industry mean. The coefficient of the industry mean in
the 1976 basic rate equation is not significant. The
coefficient of the occupation mean has declined over the
1974 to 1976 period. The coefficient of the industry
mean, howeyer; increased between 1974 and 1975 and decreased

in 1976.
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In order to study the trends in the coefficients of the other
variables, it is necessary to scale their values by taking into considera-
tion the overall increases in basic hourly rates and weekly earnings
that have occurred between 1974 and 1976. If the data on the basic hourly
rates yp s and the corresponding industry and occupation averages X6 and
X7 in 1975 were divided by the ratio of overall basic hourly rates for all
persons in 1975 and the corresponding 1974 value, say k , and the
regressions were re-estimated, then the coefficients of Xl to XS would
be obtained by dividing the values of coefficients in Table 5.1 by k .
Similar scaled values of coefficients in the weekly earnings equations can

be obtained by using the appropriate scaling factors. The overall averages

and scaling factors are shown in Table 5.3.

Table 5.3

Overall Averages of Basic Hourly Rate and

N *
of Weekly Earnings and Scaling Factors, 1974-76

Basic Hourly Rate Weekly Earnings
$ $
1974 2.47 (1.00) 109,63 (1.00)
1975 3.00 (1.2146) 119.07 (1.0943)
1976 3.31  (1.3401) 127.47 (1.1733)

* Scaling factors shown in parentheses.

The scaled regression coefficients for variables other than

occupation and industry are shown in Tables 5.4. and 5.5.
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Table 5.4

Estimated Values of Regression Coefficients in the Regressions
of Basic Hourly Rates After Scaling to Allow for a Gémeral
Increase in Basic Hourly Rates Between 1974 and 1976

Scaled Regression Coefficients for Variables”

Y
ear Part-time/ Sex Age Size of Employer
Full-time g Firm Type
1974 - 0.1568 - 0.3756 0.4613 0.0528 0.1331
1975 - 0.1665 - 0.2269 '0.4713 0.0557 0.1829
1976 - 0.2078 - 0.1854 0.4825 0;0632 0.3143

* For a description of variables see pp.21-23,

Table 5.5

Estimated Values of Regression Coefficients in the Regressions
of Average Weekly Earnings After Scaling to Allow for a General
Increase in Average Weekly Earnings Between 1974 and 1976

Scaled Regression Coefficients for Variables”

Year

Hours Size of Employer

Worked Sex Age Firm Type
1974 2,4535 - 17.9274 20.0871 3.6289 - 0.2167"
1975 2.6343 - 15,2767 22.3554 3.4107 5.8383
1976 2.8786 - 13,6252 23.1862 3.7304 7.3285

+ not significant at 0.05 level
* For a description of variables see pp.21-23.



30.

Table 5.4 shows that the part-time employees received a
slightly higher basic‘hourly wage rate than the full time employees. The
numerical value of the coefficient of the part time/full time variable
has.increased slightly between 1974 and 1976. The coefficient of the sex
variable in 1976 is only half its 1974 value, indicating a considerable
decrease in the differential between male and female basic wage rates for
similar £ypes of employees. The coefficient of the aée variable has
remained relatively stable over the period. This is expected in view of
the full wage indexation decisions handed down in April 1975, September 1975
and February 1976. The partial indexation deﬁisions handed down since
28 May 1976 could alter this situation. Data for fitting regressiomns to
the 1977 data are not yet available. The coefficient of the size of firm
variable has increased slightly from 1974 to 1976 indicating that the larger
firms paid a slightly higher basic hourly rate in 1876 as compared with 1974,
The coefficient of the 'employer type' variable has more than doubled from
1974 to 1976. The basic hourly rate of govérnment employees in 1974 was
higher than the rate received by similar types of private employees. A
comparison of the coefficients over time suggests that by 1976 the difference

has increased further.

In the regression equations of average weekly earmings the
coefficient of hours worked has increased only slightly from 1974 to 1976.
The coefficient of the sex variable has decreased slightly showing a small
decrease in the differential between the average weekly earnings of males
and females. However, the fall in the size of the coefficient is much
smaller compared with that in the basic hourly rate equation. The coeffi-
cient of the age variable increased slightly and that of the size of the

firm variable remained fairly stable. The coefficient of the employer
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type variable has increased slightly from 1975 to 1976 but the increase
is much smaller as compared with the corresponding increase in the basic
wage rate equation.

Selection of the best basis of classification : The contribu-

tion of different variables in explaining the total variation can be

obtained as an increment in the value of R” after a given variable,

say Xi , is added to the regression equation containing all the other

variables. The increment due to i is the semi-partial R2 due to the

addition of i . In a 3 variable case this increment can be explained as

follows
R; 123 represents the total variation in y explained by
2 . : T
X1 s Xz and XS . Therefore (1 - Ry.123) is the unexplained variation.

Similarly if only Xl and X2 are included then (1 - R; 12) is the

The difference between the two unexplained

. 2 2
variations is the increment due to Xg [i.e., (O~ Ry.lz) - (1 - Ry.123)]'

unexplained variation.

The above interpretation of 'variation explained' is not
strictly speaking the variation explained by a variable on its own firstly
because if X5 is correlated with Xl or X2 s Ri.lz will inciude some
effect of X3 , and second}y because the increase in R2 due to the inclusion
of a variable depends on the order in which it is introduced in the regression.
The numbe? of variables by which the data on earnings and hours are cross-
classified is limited to the five sets 6f variables included in the special

tabulations provided by the ABS. Thus there are only five alteinative sets

of regressors which have to be considered for their relative explanatory
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power in explaining the variation in basic hourly rates and average
weekly earnings. When one of these sets, usually the one that has the
highest explanatory power, is chosen, it will be possible to consider
whether all the variables in that set should be used in dividing the n-m

employees into homogeneous groups.

The R2 values obtained by using the five sets of variables
in the regressions of basic hourly rate and average weekly earnings are
shown in Table 5.6 and 5.7 respectively. The five sets of regressors

are as follows

Set 1 Sex, Part Time/Full Time or Hours Worked, Occupation and Age

Set 2 v " " " " LU " Occupation and Industry
Set 3 " T v woon " A '" Occupation, Age and Size
of Firm
Set 4 " " " " " v " Industry and Size of Firm
Set 5 " " " " " woon " Occupation and Employer
Type.

The part time/full time variable is used in the regression of
basic hourly rate and the hours worked variable in the regression of average

weekly earnings.

The iesults of these regressions’show clearly that in both
the weighted and unweighted regressions the independent variables in Set 3
produce‘the highest R2 s in other words the Set 3 variables have the
highest‘explanatory power in respect of the variations in both the basic
hourly rate and average weekly earnings in all three years. The explana-
tory power of the Set 1 variables, which include all the Set 3 variables
except size of firm, is almost as high as Set 3. Whether Set 1 shou;d be

considered instead of Set 3 is discussed below.
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“'Table 5.6

Variation in Basic Hourly Wage Explained by Different

*
Sets of Explanatory Variables

Exgiiza— R2 in Weighted Regressions RZ in Unweighted Regressions

Variable

Set No. 1974 1975 1976 1974 1975 1976
1. 0.4129 0.4369 0.3249 0.2917 0.2982 0.2693
2. 0.1788 0.2047 0.0741 0.1135 0.1126 0.086%
3. 0.4249  0.4539  0.3503 0.2956 0.3026- 0.2760
4. 0.1467 0.1543  0.0764 0.0825 0.0725 0.0432
5. 0.1890 0.2078 0.1478 0.1228. 0.1252 0.1262

* Sets are defined on p. 320

Table 5.7

Variations in Average Weekly Barnings Explained by

Different Sets of Explanatory Variables *

Exgii;a- R2 in Weighted Regressions R2 in Unweighted Regressions

Variable

Set No. 1974 1975 1976 1974 1975 1976
1. 0.7071 0.6816 0.6337 0.6208 0.5904 0.5948
2. 0.5721 0.5218 0.4861 0.5063 0.4563 0.4828
3. 0.7177 0.6959 0.6482 0.6258 0.5957 0.5999
4. 0.5754 0.5227 0.4964 0.5044 0.4494 0.4762
S. 0.5670 0.5237 0.5000 0.5053 0.4630 0.4915

* Sets are defined on p. 32.
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On the basis of the above analysis the Set 3 variables
would be the appropriate variables for the purpose of subdividing the n-m
employees into homogeneous groups. 1f all the Set 3 independent variables
are used for this purpose there will be a large number of homogeneous
groups, and within any one group there will be a rather small number of
observations to f£it an earnings and hours curve. Therefore it is
desirable to consider whether the inclusion of all the variables in Set 3
is necessary and whether the exciusion of some of the variables affects
the explanatory power greatly. The effects of excluding the size of firm
and part time/full time (hours worked) variables from the regression of
basic hourly rate (average weekly earnings) are shown in Table 5.8

(Table 5.9).

It is clear from Table 5.8 that exclusion of size of firm and
part time/full time variables produces only a small reduction in the varia-
tion explained in the regression of basic hourly rate. Table 5.9 shows
that the size of firm is mot an important variable in determining weekly
earnings but hours worked is very important. On the basis 6f the figures
in Tables 5.8 and 5.9 it would be reasonable to define the homogeneous

groups of non-managerial employees in terms of their age, sex and occupation.
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Table 5.8

Variation in Basic Hourly Rate Explained by Subsets of

*
- Variables in Set 3

Variables Variation explained as a percentage of total explained

Excluded by Set 3 variables

from

Set 3 Weighted Regressions Unweighted Regressions
' 1974 1975 1976 1974 1975 1976

None -+ 100 100 100 : 100 100 100

Size of firm 97.18 96.25 92.75 98,70 98.52 - 97.55

Part time/full 94.49 94,23 89.04 87.51 97.44 95.53

time, and

size of firm

‘* Set 3 is defined on p. 32.

Table 5.9

Variation in Average Weekly Earnings Explained by Subsets

. *
of Variables in Set 3

Variables Variation explained as a percentage of total explained

Excluded by Set 3 variables

from -

Set 3 Weighted Regressions Unweighted Regressions
1974 1975 1976 1974 1975 1976

None 100 100 100 100 100 100

Size of firm 98,52 97.95 . 97.76 99.19  99.11 = 99.16

Hours worked, 57.94 56.32 55.38 44.67  45.48 40,78

and size of

firm

* Set 3 is defined on p.32.
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Major and Minor Occupation Groups : The regression analysis

so far has been based on employees classified by the 27 minor occupations.
The tables that contain data suitable for fitting the earnings and hours
schedule, viz., the first two special tabulations, however, classify the
n-m employees by major occupations only. In view of this limitation it

is important to ensure that, for those major occupations that are based on
several minor occupations, a large proportion of the variation in basic
hourly rates and average weekly earnings within a major occupation group is
not éttributable to different minor occupations within the-major group. In
order to estimate the effect of the exclusion of minor occupation group
variables within a major occupation, further regression analysis was performed
within the major occupation nos, 3,4, 5and 8 (i.e., the groups composed of
more than one minor occupation). Regressions of the basic hourly rate onage,

sex and minor occupation and of the average weekly earnings on age, sex,hours

worked and minor occupation within each of the four major occupations were
fitted and they were re-estimated by excluding the minor occupations

variable. The results are shown in Tables 5.10 and 5.11 respectively.

Table 5.11 shows that the age, sex, hours worked and minor
occupation variables explain more than half of the variation in average
weekly earnings for the four major occupations. When the minor occupation
variable is removed from the regressions there is only a small reduction in
the value of R2 , mostly less than 1% per cent. For major occupation 8,
the unskilled blue collar occupation, the reduction is slightly higher. The
percentage reduction in Rz caused by the removal of the minor occupation
variable from the regression of basic hourly rate in Table 5.10 is greater
than the corresponding figures in Table 5.11.  In particular, in 1976 the
removal of the minor occupation variable within major occupations 4 and 8,

unskilled white collar and unskilled biue collar, causes a rather large
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Table 5.10

from‘Withih-gréﬁp Regfeééi¢nsfof'Basic'Hourly Rate

" for Four Major Occupations

Variation Explained and Percentage Reduction in

Variation Explained

Major
Occu~
pationT Weighted Regressions Unweighted Regressions
1974 1975 1976 1974 1975 1976
3 R 0.1849  0.2743  0.3173 0.1683 0.1934  0.2437
o n.
"_resz* 0.72  2.65  11.16 0.55  1.00  17.93
in
4. % 0.6228 0.6045 0.5976 0.4674  0.4524  0.4532
o, n.
% red | 3.46 4.26 0.97 1.22 2.06 0.15
in R
5. R 0.5699  0.5897  0.4957 0.3482  0.4234  0.3857
.
tred D 3092 3.8  5.39 2,62  2.96  2.17
in R
] Ri 0.3272  0.3277 0.2436 0.2422  0.2487 0.1950
% red)) 1.0 2.80  17.77 0.22  0.76  6.24
in R

+ Key to major occupation groups is as follows

3. Skilled White Collar - includes Techniciagns, Para-medical and

Creative, Governmesnt'.and Employers

4. Semi and Unskilled White Collar - includes Clerical, Sales
and Semi-skilled Medical and Audio Visual

5. Skilled Blue Collar, Metal § Electrical - includes Metal Trades,
Electr;cal Trades and Instrument Trades

8. Semi and Unskilled Blue Collar - includes Semi-skilled Metal and
Electrical, Building, Miners, Drivers, Protective Services,vProd-
uction and Process, Services and Labourers

*  Percentage reduction in RZ = 100 x

R% - R?

2
rZ

vhere

R? is

obtained from regressions containing age, sex and minor occupation

as explanatory variables, and Rf from regressions containing age

and sex only.
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Table 5.11

Effect of Excluding the Minor Occupation Variable

from Within-group Regressions of Average Weekly

Earnings for Four Major Occupations

Variation Explained and Percentage Reduction in

Major Variation Explained
Occu-
pation t Weighted Regressions Unweighted Regressions
1974 1975 1976 1974 1975 1976
3. R? 0.5402 0.5768  0.6137 0.5608 ©0.5150  0.6007
o .
% red 0.21 0.15 0.15 0.23 0.06 0.84
in R
4. R 0.7450 0.7653 0.7578 0.6168 0.6357 0.6316
Tie .
% red % 1.01 0.70 0.02 0.42 0.20 0.05
in R
5. R? 0.7901  0.7292  0.7044 0.6749  0.6128  0.6309
n.
% red % 0.55  1.30  1.49 127 111 1.02
in R
8. R 0.7563  0.7372  0.6691 0.6817 0.6566 0.6427
.,
% red)% 2.09  1.81  2.85 1.32 1.8 1.20
in R

.

t See Table 5.10 for key to major occupations.
% - R?

2 .
* Percentage reduction in R = 100 x ————5—£ , where R” is

R
obtained from regressions containing age, sex, hours worked

and minor occupation as explanatory variables and Rf from

regressions containing age, sex and hours worked only.
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reduction in the Rz . In view of the nature of the available special tabu-
lations it is not possible to do anything about it. However, this is not

likely to create a major‘problem in fitting the earnings and hours schedules.

The regression analysis demonstrates the importance of the age,
sex and occupation variables in determining the baéic hourly wage of employees.
The analysis also shows fhe importance of hours worked in determining the
average weekly earnings. Parham and Rylandl have shcwnkthat if the demograph-
jc factors are ignored, the occupation variable has much greater explanatory
power than the industry variable in explaining the variations in weekly hours,
weekly earnings and average hourly earnings of the Australian working popula-
tion. The earnings and hours survey data was used to conduct a similar

analysis in order to investigate whether the conclusions arrived at by Parham

and Ryland using 1968-69 and 1973-74 data are validated by more up-to-date data.

There are a number of differences between the data used by Parham

and Ryland and the data used here.

1. Period
2, Years

3. Classification

4. Source

5. Coverage

6. Respondent

Ryland and Parham

Annual earnings
1968-69 and 1973-74

5 occupations and
23 industries

Earnings and hours from
separate surveys; namely,
Income Distribution (ABS
Refs. 17.17 and 17.7),
The Labour Force (ABS
Ref. 6.22)

All employed persons
including self employed

Households or employees

1. Dean Parham and G. J. Ryland, op. cit..

The main differences are listed below

This Study

Weekly earnings
May 1974, 1975 and 1976

27 occupations and
17 industries

Earnings and hours from
the same survey; namely,
Earnings and Hours of
Employees : Distribution
and Composition (ABS Refs.
6.52 and 6306.0)

Non~managerial employees
only. Agricultural empl-
oyees not adequately
covered

Employer
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In spite of the above differences our analysis confirms that
in 1974, 1975 and 1976 the occupation variable had a greater explanatory
power than the industry variable in the regressions of average weekly
earnings and basic hourly wage rates. However, the total variation
explained by the two variables was much smaller than that explained by
Parham and Ryland., This is likelf to be the result of the much higher

level of aggregation of unit records at which the latter authors worked.
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6. CONCLUSIONS

The above analysis shows. that the data from the special Earnings

and Hours Survey tabulations may not be suitable for estimating the

numbers of persons by occupation, but as the estimates of hours and

earnings are expected to be accurate, the data would provide reasonable
estimates for deriving the age, sex and occupation specific earnings and
hours curves. In estimating the average hours and earnings for the
Australian workforce in different age, sex and occupation groups the

weights, i.e., number of persons, should be obtained from alternative

sources.

Between 1974 and 1976 the differentials between the basic hourly wage
rates of males and females have narrowed considerably. The differentials
between their weekly earnings, however, have narrowed less because of the
tendency .for women to work fewer hours per week. During this period
the relativities between adults and juniors have remained mostly unchanged.

The relativities between occupations have also remained substantially

unchanged.

The main purpose of this preliminary study, however, is to
identify the variables that should be used to determine homogeneous groups
of emplo&ees for whom separate earnings and hours curves may be estimated;
The analysis shows that the groups should be based on employees' age, sex
and occupation. In addition, results confirm the importance of hours
worked in estimating average weekly earnings within homogeneous:groups.

Thé data consequently can now be organized on a basis suitable for éstiméting
earnings and hours curves és a prelude to the estimation of labour supply

along the lines suggested by Powell, Tulpule and Filmer.1

1. Op. cit..
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APPENDIX I
AGGREGATE DATA ON EARNINGS, HOURS AND NUMBERS OF EMPLOYEES

The tables presented in this Appendix give estimates of numbers of
employees, average hourly and weekly earnings and average hours worked for non-
managerial employees classified by age, sex, occupation and industry. Data on
managerial employees are also included. The data contained in these tables have
been discussed in Sections 3 and 4. Noteson definitions, coverage and the
reliability of estimates are included and the occupation and industry classific-
ations are described. All the tables in this Appendix and in Appendix II are
derived from unpublished special tabulations of data collected in the ABS Surveys
of Earnings and Hours of Employees for May 1974, 1975 and 1976. A list of the
Tables in Appendix I is included on page 46.

NOTES

1. All estimates of the numbers of persons which are less than 4,000 and the
corresponding eérnings and hours estimates have been derived by the author
and have no official status with the ABS. They are subject to very high
sampling variability and should not be considered as statistics in their

own right.
2.  When the number of persons in a cell is less than 250, the number and the
corresponding earnings and hours estimates are replaced by an * . In some

cases it is possible to derive the implied value from the marginal totals;
however such numbers will have extremely high sampling variability and they

should not be used.

3.  When the number of persons in a cell is zero, it is not printed. In such

cases, the corresponding estimates of earnings and hours are not available

from the surveys. The relevant percentage change estimates are also not
available.
4. The Earnings and Hours Surveys were not designed to estimate the number of

employees by industry or occupation, The estimates of the number of
employees in each industry or occupation cell should be treated with
caution. The numbers, however, give an indication of the reliability of
the estimates of earnings and hours figures in the various tables.

5. Adults are defined as those aged 21 years and over and Juniors are those
aged 20 or less.
6. The industry classification used in the following tables is the Australian

Standard Industrial Classification, ASIC. Details of the industries are
shown in Figure 1.
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Figure 1 Industry Classification
ASIC Code
Industry .. (&)
No. Description Division Sub-
division
Manufacturing -~ C
1. Food, beverages and tobacco 21-22
2. Textiles; c¢lothing and footwear . 23,24
3.  Paper and paper products, printing & publishing 26
4, Chemical, petroleum and coal products 27
" 5. Basic metal products ‘ 29
6. Fabricated metal products; other industrial
machinery and equipment and household appliances 31,33
. Transport equipment . . 32
. Other (®) 25,28,34
Non-manufacturing industries -
9. Mining
10. Electricity, gas and water
11. Construction
12, Wholesale trade p 46,47
13. Retail trade 48
14. Transport and storage, communication G,H
15, Finance, insurance, real estate and business
services I
16. Public administration and defence (c); commu 9
nity services . J,K(
17.  Other industries(d) (forestry and logging,
fishing and hunting, entertainment,
recreation, restaurants, hotels and personal @
services) A,L

(a) The names of industries and codes are reproduced from ABS

~{Catalogue No. 6306.3), op. cit., p. 3.

(b) Includes wood, wood products and furniture {sub-division 25); glass,
clay and other non-metallic mineral products - {sub-division 29); and
jeather, rubber and plastic-products and manufacturing not elsewhere
classified (sub-division 34). .

(c) Excludes defence forces.

(d) Excludes agriculture and services to agriculture (sub-divisions 01
and 02) and private households employing staff (sub-division 94).
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The occupation groups are based on the IMPACT occupational
classification which is described in detail by Craigie.1 In the
IMPACT classification 39 minor groups were distinguished. These
minor groups classify the workers into homogeneous groups in terms
of occupational skill requirements. An aggregation of the

39 groups into the 27 groups listed below was necessary because
the sample size was not ‘sufficiently large to produce reasonably
reliable estimates for the 39 minor groups. In the IMPACT
occupational classification teachers and lecturers were split
between two major groups. Here they are grouped together because
it is not possible to separate them due to coding problems. In
the following tables, the non-managerial and managerial employees
are grouped into 9 and 7 categories respectively. The grouping of
27 occupations into the 9 or 7 categories is shown in Figure Z.

R. Craigie, "Some Comments on the ABS Occupational Classification
System and the IMPACT Occupational Grouping," IMPACT Preliminary
Working Paper No. IP-08, Industries Assistance Commission, Melbourne,
July 1979.
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Figure 2 Occupation Groups
Major Group No. IMPACT Minor Groups
Managerial Non-managerial Abbreviation No. Description
Employees Employees . . .
1 1 Professional White 1-4 Scientists, Engineers, Medical
Collar (including Pharmacists) and
Societal
2 2 Teachers and 5-8  Teachers (Tertiary, Secondary,
Lecturers Primary and Technical)
3 3 Skilled White 10 Technicians
Collar 9,11 Para-medical and Creative
12 Government
13 . Employers
4 4 Semi and Unskilled 14  Clerical
White Collar 15 Sales
. 16,17 . Semi-skilled Medical and
Audio Visual
5 Skilled Blue Collar- 18 Metal Trades
Metal § Electrical 19 Electrical Trades
5.7 : 20 - Instrument Trades
6 Skilled Blue 21-23 Wood Trades; Brick, Stonme and
) Collar - Building Glass Trades and Painters
7 Skilled Blue 24-26  Food Trades; Textile Trades
Collar - Other and Printing Trades
8 -8 Semi and Unskilled 27 Semi-skilled Metal & Electrical
Blue Collar 28  Building
29  Miners
30 Drivers
31  Protective Services
32  Production and Process
33  Services
34  Labourers
9 9 Other . 35 Farmers”
36 Farm Workers
37 Officers
38 . Other Ranks
39

Other, not classified

* Out of the scope of the Earnings and Hours Surveys, see text.
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List of Tables in Appendix I

Table No. Title

3.1 Number of Non-managerial Employees by Occupation

3.2 Percentage Change in Number of Non-managerial Employees

3.3 Average Hourly Earnings (§) by Occupation, Non-managerial Employees

3.4 Percentage Change in Average Hourly Earnings, Non-managerial Employees

3.5 Average Hourly Earnings ($§) by Age, Sex § Occupation, Non-managerial
Employees

3.6 Percentage Change in Average Hourly Earnings by Age, Sex & Occupation,
Non-managerial Employees

Average Weekly Hours Worked by Occupation, Non-managerial Employees
.8 Percentage Change in Average Weekly Hours Worked, Non-managerial

Employees

3.9 Average Weekly Earnings (§) by Occupation, Non-managerial Employees

3.10 Percentage Change in Average Weekly Earnings, Non-managerial Employees

3.11 Number of Non-managerial Employees by Industry

3.12 Percentage Change in Number of Non-managerial Employees

3.13 Average Hourly Earnings (§) by Industry, Non-managerial Employees

3.14 Percentage Change in Average Hourly Earnings, Non-managerial Employees

3.15 Average Weekly Hours Worked by Industry, Non-managerial Employees

3.16 Percentage Change in Average Weekly Hours Worked, Non-managerial
Employees

3.17 Average Weekly Earnings ($) by Industry, Non-managerial Employees

3.18 Percentage Change in Average Weekly Earnings, Non-managerial Employees

4.1 Number of Managerial Employees by Occupation

4.2 Percentage Change in Number of Managerial Employees

4.3 Average Weekly Earnings (§) by Occupation, Managerial Employees

4.4 Percentage Change in Average Weekly Barnings, Managerial Employees

4.5 Number of Managerial Employees by Industry

4.6 Percentage Change in Number of Managerial Employees

4.7 Average Weekly Earnings ($) by Industry, Managerial Employees

4.8 Percentage Change in Average Weekly Earnings, Managerial Employees

4.9 Number of Managerial andVNdn~managerial Employees by Océupation

4.10 Percentage Change in Number of Manégerial Eﬁployees

4.11 Average Weekly Earnings ($) by Occupation, All Employees

4.12 Percentage Change in Average Weekly Earnings, All Employees

4.13 Number of Managerial and Non-managerial Employees by Industry

4.14 Percentage Change in Number of Managerial § Non-managerial Employees

4.15 Average Weekly Earnings ($) by Industry, All Employees

4.16

Percentage Change in Average Weekly Earnings, All Employees
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APPENDIX II

INDUSTRY BY OCCUPATION TABULATIONS

The data included in the following tables give aggregated
industry by occupation estimates which are used in the regression analysis
in Section 5. The regressions used data further disaggregated by age, sex,
etc.. The estimates of the number of non-managerial employees presented in
Tables A.1, A.7 and A.13 give an idea of the weights used in the regressions.

Thus when the number of persons in a cell in a similar fully disaggregated

table is N, a weight of v N ¢ 50 was used to reduce the heteroskedacity.
Industry by occupation estimates of the regressands Yo the average
weekly earnings , and Yy the basic hourly rate, are shown in Tables

A.2 and A.4 respectively for 1974.

The notes in the introduction to Appendix I apply to the
following tables. Figures derived from small cells have very high sampling
variability and should not be considered as statistics in their own right.
The figures have no official status with the ABS. A list of Tables in

Appendix II is given on page 65.
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List of Tables in Appendix II

Table No. Title

Al Number of Non-managerial Employees by Industry § Occupation, May 1974

A.2 Average Weekly Earnings ($) by Industry & Occupation, Non-managerial
Employees, May 1974

A.3 Average Hourly Earnings ($) by Industry § Occupation, Non-managerial
Employees, May 1974

A.4 Basic Hourly Rate (§) by Industry § Occupation, Non-managerial
Employees, May 1974

A.5 Number of Managerial and Non-managerial Employees by Industry § Occu-
pation, May 1974

A.6 Average Weekly Earnings (§) by Industry & Occupation, All Employees,
May 1974

A7 Number of Non-managerial Employees by Industry & Occupation, May 1975

A.8 Average Weekly Earnings ($) by Industry § Occupation, Nom-managerial
Employees, May 1975

A.8 Average Hourly Earnings ($) by Industry § Occupation, Non-managerial
Employees, May 1975

A.10 Basic Hourly Rate ($) by Industry & Occupation, Non-managerial
Employees, May 1975

A.11  Number of Manmagerial and Non-managerial Employees by Industry & Occu-
pation, May 1875

A.12  Average Weekly Earnings (§) by Industry & Occupation, All Employees,
May 1975

A.13  Number of Non-managerial Employees by Industry & Occupation, May 1976

A.14 Average Weekly Earnings by Industry § Occupation, Non-managerial
Employees, May 1976

A.15  Average Hourly Earnings (§) by Industry § Occupation, Non-managerial
Employees, May 1976

A.16 Basic Hourly Rate ($) by Industry § Occupation, Non-managerial
Employees, May 1976

A.17 HNumber of Managerial and Non-managerial Employees by Industry & Occu-
pation, May 1976

A.18 Average Weekly Earnings ($) by Industry & Occupation, All Employees,

May 1976
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