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EFFECTS ON-THE SUPPLY OF LABOUR HOURS BY EMPLOYEES
OF CHANGES IN THEIR CONDITIONS OF EMPLOYMENT

By
Ashok Tulpulé¥®

Industries Assistance Commission
ABSTRACT

In this paper the hours offered for work by employees,
classified by age, sex and IMPACT oceupation groups, have
been modelled as responding to changes in their conditions of
employment. The conditions of employment of a representative
adult and junior employee in each occupation and sex group are
expressed in terms of three parameters of the respective wage
offer curves faced by them. These three parameters are the
basic hourly wage rate, the standard hours of work per week
and an overtime progression pavameter. Use is made of
exogencusly estimated marginal leisure preference parameters
for different types of workers to estimate elasticities of
supply of labour hours with respect to the parameters which
characterize the conditions of employment.

1. INTRODUCTION

An individual's propensity to supply additional labour hours is
the counterpart of his demand for leisure. Therefore in the empirical
literature the supply of labour hours is modelled using the classical
demand analysis framework in which a leisure demand equation is included
with the system of commodity demand equations. The system is derived from
the maximization of a utility function in which leisure hours consumed

appear as one of the arguments. Betancourt (1973) extended Lluch's (1973)

* I am grateful to Alan Powell and Richard Filmer who worked.with me on
an earlier paper in which the theoretical framework of this paper was
developed. Alan Powell provided guidance throughout the project and
made valuable comments on earlier drafts of this paper. Denis Sams
suggested a suitable functional form for the earnings opportunities
schedule and helped with the related curve fitting program. Vince
Manion compiled the taxation statistics and Alexandra Strzelecki

provided assistance with computer programming. Tony Lawson made
valuable comments on an earlier draft of this paper.
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particular those occupations that have a relatively large number of married
men would yield numerically very small estimates of elasticities with

respect to their own wage rates.

It is possible and desirable to obtain data on the distribution
of hours worked for workers classified by age, sex, marital status and
occupation from the 1976 Population Census. These data are presently not
available. Calculation of weighted averages would be a relatively easy

exercise when these data are extracted.

While the effects of overtime progression are small for the
IMPACT occupation groups, there may be some specific occupations where
the effects are relatively large. In such situations the model presented
here can be used to analyse the likely supply responses of changes in
the conditions of employment. In order to estimate the number of hours
that would be worked we need some knowledge of the demand schedule. An
interaction between the two would provide an idea of the likely final effect

of the changes in conditions of employment.

2. THEORETICAL BACKGROUND

The theoretical structure in this section
closely parallels the work presented in a joint paper by myself, Alan
Powell and Richard Filmer (1977). That paper developed a framework of

demand analysis to deal with two problems:

1(i) the effects on demand patterns and hours worked of the
payment of a commodity-specific subsidy (such as a
housing rent subsidy);

(ii) modelling the supply of hours worked in a situation where,
because overtime is voluntary and payment for such work
is at a higher rate than payment for standard hours, the

marginal wage received is endogenous."

The treatment in this paper is a simplified version of the

above framework because here the attention is restricted to the second of
the above two problems. A linear expenditure system with an endogenous wage
rate for households containing one worker is developed first and then it

is extended to cover households in which both the husband and wife work.

Earnings Opportunities Curves

An earnings opportunities curve (EOC) is a smooth curve fitted
to data on after~tax earnings of a homogeneous group
of workers (such as junior male workers in a particular occupation group)

plotted against their weekly hours worked. For an individual worker in a

given job the schedule of rates offered will be a staircase function containing

several steps for ordinary time rate, time and a half rate, double time rate,
etc.. The location and size of the steps will vary as a result of minor
differences in awards, in the practices of employers concerning over-award
payments, etc.; thus the earnings opportunities for a rosommﬂmocm group of
workers can be represented approximately by a smooth curve G(H), where G,
the after-tax weekly earnings, is a function of hours worked, H.

Since the group of workers is, by supposition, homogeneous, in the longer
run context any given individual, could, by changing jobs, relocate himself
at any point om the smooth curve G(H). This function cannot, however, be
influenced by an individual worker in the group, nor by a

representative agent in the short run. Although union action may influence

16247/80-3
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P T n-2
is, the married women would increase their supply of iabour hours in 2.4) a + G(T) = ahr y(h)dh + % Py X+ S,
- i=1
response to an increase in the basic hourly wage rate. This is because A
where above, and in the equations below, the notation is:
of the relative strengths of the substitution and income effects. As

: .th
the labour income of a married female is a relatively small proportion X. = quantity of wﬂ good consumed;

of the total household income, the income effect of a change in her basic hourly v; = socially acceptable minimum level (subsistence level)
of consumption of good i;
wage rate is relatively smaller as compared with single persons. 8. = marginal propensity to consume good i out of 'full

income', including the imputed value of voluntary

leisure -- i.e., of leisure in excess of v, ;
The elasticities with respect to the parameters of overtime ’ <rv
mm = marginal propensity to save out of full income;
progression are positive and in general are somewhat larger than the mr = marginal propensity to consume leisure out of full
. 1
corresponding estimates for single adult females. The elasticities income™;
; . L = quantity of 'leisure' hours consumed;
with respect to the standard hours parameters are negative and

Yy, = socially acceptable minimum leisure hours;
numerically greater than the corresponding estimates for single adult

p. = price of good i;
females. s = savings in dollars;
(T-H) = L = total leisure hours;
¥(h) = after-tax hourly marginal wage rate;
G(H) = after-tax weekly earnings;
T = maximum possible hours that can be worked if no time
is spent on leisure;
H = hours worked; and
[

= after-tax non-labour income.

The budget constraint can also be written as

%Mr T M n-2
1 =
(2.5) o+ o ¢ (h)dh + L ¥ (h)dh TiL y(h)dh + me Px; * s,
{non- {labour (imputed (imputed (commodity (savings)
labour income) value of value of purchases)
income) leisure) leisure)

Because T-L = H, the actual hours worked, substituting from (2.1) into (2.5)
gives

1 The parameters of U may be normalized in a variety of ways which are
observationally equivalent. The normalization used here, which under-
lies the interpretation of the ﬁme~ is that
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Table 6.11 shows that in most groups the average hours worked per

Thus P'TI' is the cost of the minimum needs bundle plus the cost of the minimum
employee are less than 40 hours per week. Also in most cases a very large

leisure requirement valued at the marginal wage rate.
proportion of employees work less than 40 hours per week. In view of these

data the elasticity estimates at higher levels of hours per week should be By substituting for A from (2.12) into (2.8), (2.9) and (2.10), one
2.12 .8), (2. .10),

treated with caution. The three sets of elasticities are discussed below. obtains the demand equations:

Bas ic Hourly Wage Rate It can be observed from Table 6.7 that, for H=35,

i

i.e,for employees initially working at a level of hours below the standard (2.16) X, = ¥, + == (Z-P'I) ,i=1 -2
seees .

hours per week, elasticities for males in all occupations have the same value;
and the same is the case with females, The difference between males and

Similarly,
females is due to the different marginal leisure preference parameters. The
negative values mrrwnr are due to the income effects outweighing the substit- (2.17) 5 = mw (z-p'1y,
ution effects) indicate that if there is a one per cent increase in the basic
hourly rate the supply of hours would be reduced slightly. At higher levels and
of hours worked the numerical value of this negative elasticity for each
occupation increases gradually because the increase in the absolute value of (2.18) L = Tyt Mmzu (Z-P1TY.

the income effect outweighs the corresponding increase in the value of the

substitution effect. This increase indicates that those employees that are Elasticities With Respect to Parameters of Earnings Opportunities Curves

already working at high levels of hours per week are likely to reduce their

supply of labour in response to an increase in the basic wage rate as compared Because the wage rate is endogenous, there is no uniquely defined

elasticity of labour supply with respect to thewage rate. Avariety of responses in the

demand for leisure is possible depending on how and why the average and

to those initially working fewer hours per week. The only exceptions to this
general trend are junior males in occupations 5 and 8. In those cases, at

higher levels of hours worked, the numerical value of the elasticity falls. marginal rates change. The exogenous factors that cause the average and

In general in the case of junior workers the estimates at higher levels of marginal wage rates to change are shifts in the EOCs (i.e., changes in the

hours worked should be treated with caution because there would be very few parameters of these curves).

employees initially working at these levels of hours. A comparison of

elasticity values of juniors and adults in the same occupation group indicates

y : j i P group Let Atpu...vﬂzv be the N parameters of the EOC, The immediate
that the elasticities for juniorsin general are numerically greater than for result of this additiomal complication is that the previously defined total
adults at higher levels of hours initially worked. earnings and marginal earnings schedules are functionally related to the

parameters of the EOC. Thus G(H) and Y(H) are now defined as G(H,1) and

"3 i p i : iciti ¢ iti . y s :
Parameter Of Overtime Progression All the elasticities are positive and small y{H,) respectively. In the following discussion these functions are

In general elasticities for juniors are somewhat higher than for adults. The

referred to as G and ¥ respectively. The effect we want to investigate

is generated by a small change, 6u,, in u,, the uns parameter of the
increase their supply of labour by a small amount. When an increase in the EOC. ’ :

The effect on hours supplied can be studied via (2.18). Because
L = T-H, (2.18) can be written as

positive values indicate that if the overtime rates increase employees would

overtime rate leads to an increase in the marginal wage rate, which is the
shadow price of leisure, the demand for leisure falls and the supply of labour
hours rises in response. This is because the income effect of the changes (2.19) H=7 -7 - mw.ﬁmxw.av.
applies only to hours in excess of the standard hours. As the additional hourly ¥

amount is earned only on overtime hours, the income effect is small and the

16247/80--4
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.08099
.06881
.08161
.06829
.03698
07782
.07372
.00019
.00060
.00081
.00237
.13313
.00361
.01698
.00176
.00512
.00960
.02576

- 1.31699
.04325
.21629

44
.08899

.07641
08984
07652
.09331
.08682
.08697
.00011
.00036
.00041
.00125
.07038
.00178
.00772
.00138
- .00407
.00693
.01909
.95507
.03090
- .14683

42
.09772

.08463
.09861
.08497
.11885
.09562
.09591
.00005
.00018
.00013
. 00046
L02545
.00056
.00203
.00097
.00294
. 00404
.01189
~ .54336
.01765
- .07529

40
.10728
.09357
.10804
.09366
.11990
.10426
.10081
. 00002
.00006
.00001
.00005
.00411
.00002
. 00001

~.00053
~.00172
-.000982
~.00414
~,20159
-.00352
-.00483

35
.13592
.12019
.13673
.12003
.13131
.13213
.12804

ELASTICITIES OF SUPPLY OF LABOUR HOURS WITH RESPECT TO THE PARAMETERS OF EOCS
Hours worked®

FOR ADULT MARRIED FEMALE NON-MANAGERIAL EMPLOYEES

(Basic Hourly Rate)

o
Professional White Collar

Teachers and Lecturers

Skilled White Collar
Semi and Unskilled White Collar

Skilled Blue Collar ~ M and E
Semi and Unskilled White Collar

Semi and Unskilled Blue Collar
Parameter Uy (Overtime Progression)

Skilled Blue Collar - M and E

Semi and Unskilled Blue Collar
Parameter Yy (Standard Hours)

Semi and Unskilled White Ceollar

Skilled Blue Collar - M and E

Semi and Unskilled Blue Collar

Professional White Collar
Skilled Blue Collar - Other

Teachers and Lecturers

Professional White Collar
Teachers and Lecturers
Skilled Blue Collar - Other
Skilled White Collar

Skilled Blue Collar ~ Other
Skilled White Collar

% VWhen H < “2 the G(H) function does not include parameters iy and Yo

TABLE 6.10
Occupation
Parameter U
1

7
3
4
5
7
8
5
7
g

2.2 Households in Which Both Husband and Wife Work

The problem involves respecification of the utility function
and budget constraint. In the discussion that follows the Klein-Rubin
form of utility function is retained. It is assumed that the consumption
decisions and decisions about hours to be worked by the husband and wife are
arrived at by the household after a compromise among the household members.
It is also assumed that the earnings opportunities function for the two
workers is given by simply adding together the two separate schedules for
the two workers.

Denote the before-tax earnings of a husband and wife who work :5 and mm
hours per week by wMﬁ:au and mwnzmu respectively. Thus the total
befere-tax labour income of the household would be the sum of mwﬁmsu and
mmmmmu. However due to factors such as concessional deductions, dependence
of social security payments on the incomes of the husband and wife, etc.,

the after-tax household earnings schedule mﬁmaw mmu would look like

(2.23) mmxsu He) = g, (H ) + g, (Hy) - wﬁmsu He, &),

where T is the household tax liability and % the household before-tax non-
labour income,

While in theory the concept of joint tax liability is correct,
in practice the two workers are taxed as individuals, The husband loses the
dependency allowance when the wife joins the work force. However, for a house-
hold in which both husband and wife are already working, small changes in hours
worked by one of them are unlikely to affect the marginal tax rate of the other,
so that the effect on after-tax household income is adequately captured by
the effect on the after-tax income of the party who changes his hours of work.
With this system in mind, it is assumed that

(2.24) GH, He) = 6 (1) + 6 (H

o

£
Under this assumption, the family utility function, cm“ and budget constraint

can be written as;
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TABLE 6.8 : ELASTICITIES OF SUPPLY OF LABOUR HOURS WITH RESPECT TO THE PARAMETER OF OVERTIME
FOR DIFFERENT TYPES OF SINGLE NON-MANAGERIAL EMPLOYEES
Hours worked®
Occupation 35 40 42 44 46
Adult Males
1 Professional White Collar 00003 .00016 00041 ,00076
2 Teachers and Lecturers L, 00005 L00016 .00033 .00055
3 Skilled White Collar .00002 .00010 .00028 .00047
4 Semi and Unskilled White Collar .00003 00034 . 00096 .00187
5 Skilled Blue Collar - M and E .00004 00611 .02379 .04975
6 Skilled Blue Collar - Building ,00626 03304 .07487
7 Skilled Blue Collar - Other 00002 . 00009 00019
8 Semi and Unskilled Blue Collar .00000 00593 .02489 .05332
Adult Females
1 Professional White Collar .00001 .00003 . 00006 00011
2 ‘Teachers and Lecturers .00003 .00010 ,00021 .00035
3 Skilled White Collar .00000 .00007 .00022 00045
4 Semi and Unskilled White Collar . 00003 .00026 .0007L 00136
5 Skilled Blue Collar - Building .00203 01102 .02632 .04421
7 Skilled Blue Collar ~ Other L00001 .00031 L00098 .00201
8 Semi and Unskilled Blue Collar .00000 .00110 .00408 .00880
Junior Males
4 Semi and Unskilled White Collar 00253 L02151 05775 .09130
5 Skilled Blue Collar - M and E L00122 .04122 15719 .18385
6 Skilled Blue Collar - Building 00089 02441 08684 13459
7 Skilled Blue Collar - Other .00109 .00970 .02669 .04812
8 Semi and Unskilled Blue Collax L01535 . 32753 .39603 16732
Junicr Females
3 Skilled White Collax .00010 00042 00093 00163
4 Semi and Unskilled White Collar L000%0 . 00966 .02756 04968
8 Semi and Unskilled Blue Collar 004622 .03148 07715 10469
% VYhen H < oo the G{H) function does not include parameter ¥, .
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TABLE 6.6 : ASSUMED VALUES OF AFTER~TAX LABOUR INCOME PER WEEK OF HUSBANDS
IN DIFFERENT OCCUPATIONS*

Occupation After Tax Labour Income ($)
1 Professional White Collar 155.25
2 Teachers § Lecturers 148.47
3 Skilled White Collar 146.62
4 Semi § Unskilled White Collar 120.91
5 Skilled Blue Collar - Metal § Electrical 115.71
6 Skilled Blue Collar - Building 112.53
7 Skilled Blue Collar - Other 117.39
8 Semi § Unskilled Blue Collar 112.94

* PBstimated from ABS (1979) and Taxation Statistics (1978) for the purpose
of illustration onl (see texy,

Estimates of elasticities of supply of labour hours with respect
to the three parameters of the EOCs for the single non-managerial employees
classified by age, sex and occupation can now be calculated by making use
of the assumptions and data discussed above. For married males all the
elasticities will be zero because the estimated marginal leisure preference
parameter is zero. For married females, estimates are given for the purpose
of illustration only. The elasticity estimates are shown in Tables 6.7 to

6.9 for single persons and in Table 6.10 for married females.

13.

3. A FUNCTIONAL FORM OF BARNINGS OPPORTUMITILY CUPVES

For an individual worker the before-tax marginal wage rate

schedule may look like a step function where the worker receives a given
hourly wage rate for hours worked up to the weekly standard hours, then

say a 25 per cent loading for the first few overtime hours, a 50 per cent
loading for the next few overtime hours and so on. Such a step function may
not be well approximated by a continuous earnings opportunities curve,
However, as pointed out above, a worker has the opportunity of changing jobs.
Due to minor variations in the conditions of employment between @ovmu. it is
reasonable to assume that the envelope of the various offer curves available
is a continuous function of hours worked. Without such an assumption it is
extremely difficult to carry out empirical analysis at an aggregate level.
The marginal before-tax earnings curve is expected to be upward sloping
because of the existence of overtime penalty rates. The after-tax marginal
earnings schedule is alsc assumed to be a continuous upward sloping curve;
however, progressive marginal tax rates are expected to reduce the effect

of overtime penalty rates. Thus the after-tax marginal earnings curve

is expected to be less steep than the before-tax curve.

The functional form of the schedule proposed here is similar
to the one discussed by Powell, Tulpul® and Filmer (1977, p. 64). However,
unlike that functional form the present one ensures global differentiability

in the neighbourhood of standard hours. With this functional form it is

1 For a narrowly defined group of employees the conditions are usually
specified in the award. However the award sets only the minimum
conditions. Some employers pay higher than the award hourly rate. Also
the ordinary hours per week offered by some employers can be less than
the standard hours specified in the award. Thus even within a narrowly
defined occupation some variation in the conditions of employment is
possible. Therefore it is reasonable to assume a continuous earnings
opportunity curve for broad groups of employees.
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Table 6.3 by 0.05278/0.2690. Ratios of non-labour to labour income obtained

by this procedure are shown in Table 6.4.

TABLE 6.4: RATIOS OF NON-LABOUR TO LABOUR INCOME FOR DIFFERENT TYPES OF
HOUSEHOLDS OF NON-MANAGERIAL EMPLOYEES.

Household Type Ratio

Both Husband § wife work 0.05286
Single Male Worker 0.04183
Single Female Worker 0.06255

Under the proporticnality assumptions estimates of non-labour
income, «, and therefore total income, y, can be obtained for given levels

of labour incomes.

Estimates of subsistence expenditures (I ﬁw<wu are obtained by
making use of the relationship between the subsistence expenditure and the

Frisch parameter (w) (Frisch, 1959), as follows:
(6.1)  Epv, = Ipx (+d
’ i'i i7i w’?

i is the household's total expenditure on goods and services.

Given the total income, estimates of total expenditure can be obtained by

where I p;x

multiplying the income figure by the average propensity to consume. Estimates
of average propensities to consume and of the Frisch parameter,w,for

different types of households,given in Tulpulé (1980 b),are shown in

Table 6.5.

15,
Thus,
(3.3) Y{H) = cevzwms H 2y,
and
% . . 2
(3.4) Y{H) = Hy ot mﬁp {(H ~ twu swhen H » Moo

In the elasticity formula (2.22) the second derivative of

G(H), ¥'(H) is also required.

(3.5) y'(H) = 0, when < Yoy
and
(3.6) P = 6wy (H - u,); when H > .

The chosen form of G(H), viz. (3.1) and (3.2), yields global
differentiability in the neighbourhood of standard hours, e By substituting
znﬂm in (3.2), (3.4) and (3.6) it can be observed that the values of G(H)},
Y(H) and ¢'(H) cbtained from the curves applicable for H greater than Y,y
and for H less than Hy are exactly the same when mntw. Thus G(H), ¥(H)

and ¥' (M) are continuous in the neighbourhood of standard hours.

16247/80—6
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wage rate is constant and independant of actual hours worked. That is,

no allowance was made for overtime penalty rates. Despite these differences

it is expected that the estimates of the marginal leisure preference

parameters obtained therein would be first order parameters whose estimates would
be only marginally affected by the more general specification adopted here. It
isfurther assumed that the marginal leisure preference parameters estimated from
the TELESH model are invariant with respect to other characteristics of the workers
such as their occupation and age. With these assumptions the values of marginal
leisure preference parameters shown in Table 6.2 are used for non-managerial

employees in different occupation and age groups.

TABLE 6.2: ESTIMATES OF MARGINAL LEISURE PREFERENCE PARAMETERS FOR WORKERS
CLASSIFIED BY SEX AND MARITAL STATUS*

Worker Type Parameter Estimates
Married Male [

Married Female 0.2743
Single Male 0.2760
Single Female 0.2879

* Source: Tulpulé (1980 b).

In view of the zero value of the marginal leisure preference for
married males, it is clear from (2.22) and (2.34), that all elasticities for married
males will be zero. Therefore estimates will be made for only the remaining

three types of zo&xmwm.u

It may be recalled from Section 2 that § = o - Mvw<»w that is,

0 is the difference between non-labour income (a) and subsistence expenditure
nmww<wu of the household. In the Earnings and Hours survey, information

on non-labour income is not collected. In making rough estimates of o it

is assumed that for all types of non-managerial employees the non-labour
income is proportional to the labour income. Although supporting evidence

is not available, the assumption is expected to be reasonable for most non-
managerial employees. (For the self employed persons and managerial employees

there may be little relationship between labour and non-lahour income.)

1. The non-response of the hours worked by married males to changes in the
conditions of their employment does not rule out responses by them to
changes in the conditions of employment of their spouses.

17.

analysis of basic hourly rates and weekly earnings of employees shows that
the age, sex and occupation classifications are sufficient to classify the
non-managerial employees into reasonably homogeneous groups (see, Tulpuld,
forthcoming).

The survey provides estimates of total earnings, i.e., the sum of
ordinary earnings, overtime earnings and other payments for employees working
different numbers of hours per week. Estimates of hours worked (or hours
paid for) are obtained by adding together the number of ordinary time and
overtime hours. While it is possible to use these survey data to construct
the earnings and hours schedules for the non-managerial employees, it is not
possible to do so for the managerial employees because, for them, information
on ordinary hours and overtime hours worked is not collected. Instead, only

the number of 'rostered!' :oS.mH

is recorded. In the government sector many
managerial staff and persons employed in some occupations such as ﬁmwo:wumw
are ineligible to receive overtime payments. Obviously in such a situation
it will not be possible to subject the data to the analysis proposed in the

previous section. Because of these limitations this paper deals only with

non-managerial employees.

The special tabulations of the survey data include two tables,
one for males and one for females, which give the number of employees
(hereafter 'employees' refers to non-managerial employees) classified by
a number of variables of sznr.ﬁww following are used in estimating the
G(H) schedule:

1 age, 4 overtime hours, and
2 occupation, 5 total weekly earnings.

3 ordinary weekly hours of work,

1 The rostered hours represent the standard for the occupation. The ‘ordinary!

hours can be less than the standard hours.

2 In the 1976 survey over three quarters of teachers and lecturers were
classified as non-managerial employees. However their basic hourly wage
was almost exactly the same as their average hourly wage indicating the
non-availability of overtime payments.
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6. ELASTICITIES OF SUPPLY OF LABOUR HOURS

Elasticity formulae for estimating the effect on the supply of
labour of a change in the wﬁw parameter of an earnings opportunities curve
were derived for single worker households (2.22) and for the male worker
in households with two workers (2.34) in Section 2, These formulae are

given below.

¥j f(e+6) aw_ _ 3G
M H 17 dus QY.
2.22) wlmlm.unu — L
im 1 - (8+G)
L v
¥j les6 Mm a6
H w, B TS T
(2.34) Wlm.mw.u m ¥n "3 "3
: Su; A TR U
’ gy, 00
m ¥m

Formula (2.22) gives the percentage change in hours worked by a worker in a
one worker household when the uﬁ: parameter of the earnings opportunities

curve that he faces changes by one per cent.

In order to make numerical estimates of these elasticities it is
necessary to derive expressions for the terms in the formulae and obtain
their values at given levels of hours initially worked, i.e., hours worked
before the change in the parameter occurs. All the quantities in (2.22),
except 6, and mr can be derived from the knowledge of the G(H) curve. In
addition, in (2.34) we need an estimate of the labour income of the second
worker in the household.

For the form of the G(H) curve adopted in this paper the various
expressions are summarized in Table 6.1 for H < ¥y and H > Yy

19.

The IMPACT occupational classification is based primarily
on the principle of skill differentiation. This requires that within
each occupation group there is homogeneity with respect to skill level.
While it is impossible to achieve perfect homogeneity using only nine
occupation groups, for reasons of practicality further disaggregation
is not attempted. However when persons in each occupation group are
classified by sex and mmmw within each group a reasonable degree of

homogeneity is achieved. With this much disaggregation it is expected

that persons within a group would face the same earnings opportunities.

Ranges of the standard hours, overtime hours and total

earnings variables in the special tabulations are shown in Table 4.1.

1 The basic hourly wage within the 'junior' group varies considerably
depending on the actual age. However for reasons of practicality
the juniors are included in one age group.

16247/80~7
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TABLE 5.2: ESTIMATE OF PARAMETERS OF THE AFTER-TAX AND BEFORE-TAX EARNINGS OPPORTUNITIES CURVES FOR DIFFERENT TYPES
OF NON-MANAGERIAL EMPLOYEES
Parameters of
Parameters of After-tax EOC Residual Before-tax EOC Residual
sum of sum of
Occupation L vy L squares u6 p{ squares
ADULT MALES
1. Professional White Collar? 4.4620 0.000106 38.71 0.1209 5.6888 0.000100 0.2545
2. Teachers and Lecturers"’ 4.8212 0.000062 37.36 0,3904 6,1647 0.000561 0.9261
3. Skilled White Collar® 4.1156 0.000057 38.64 0.0890 5.2159 0.002331 0.1868
4. Semi and Unskilled White Collar® 3.6760 0,0600242 38.13 0.1036 4.4849 0.003055 0.2083
5. Skilled Blue Collar -
Metal and Electrical 3.5449 0.006076 39.81 0.0438 4.3437 0.019277 0.1370
6. Skilled Blue Collar -~ Building 3.5500 0.009117 40.24 0.0225 4.3319 0.027132 0.0619
Skilled Blue Collar - Other® 3.4695 0.000027 40.01 0.0555 4.,2086 0.005526 0.1105
8. Semi and Unskilled Blue Collar 3.3084 0.006166 39.94 0.0354 4.0007 0.016432 0.0938
All Occupations 3.5382 0.002179 39.64 0.0230 4.3231 0.011383 0.0527
JUNIOR MALES
1. Professional White Collar® - - 54.97 - - - .
2. Teachers and Lecturers® - - 31.41 - - - -
3. Skilled White Collard 2.4542 0.026410 36.04 0.1420 2.7923 0.044637 2615
4. Semi and Unskilled White Collar 2.2867 0.005690 38.82 0.0546 2.5907 0.011668 0.0934
5. Skilled Blue Collar -
Metal and Electrical 2.1739 0.010976 39.43 0.0630 2.4543 0.018086 0.1287
6. Skilled Blue Collar - Building 2.3252 0.008642 39.42 0.0851 2.6488 0.014953 0.1565
7. Skilled Blue Collar ~ Other 2.3428 0.003279 38.93 0.1196 2.6768 0.007801 0.2119
8. Semi and Unskilled Blue Collar 2.2565 0.017835 38.70 0.0293 2.5532 0.029033 0.0557
All QOccupations 2.2538 0.013728 38.91 0.0123 2.5523 0.022835 0.0232
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The sum of squares, SS, of the difference between the observed and
Fitted estimate of G(H) is given by

_ 2
(5.1) 88 = m Wy mownowu ,
i
where

0. = observed average before-tax earnings of workers in the

w#: cell,
ow = corresponding fitted value of average earnings,
and
. .th
W, = weight for the i~ cell.

The minimum of the sum of squares is determined by iterating
the parameters u, and y of the G(H) function using a search technique
by Peckham (1970).

The parameter values of the after-tax earnings opportunities
curves, Mg, ¥y and o obtained by this technique for different types of
workers are shown in Table 5.2. Parameters of the before~-tax earnings
opportunities curves,viz. tm and zm“ are also shown for the purpose of

comparison. A comparison of the average hourly wage rates with the

corresponding rm estimates shows that in general the two values are

similar. For adult employees the ﬁm estimates are slightly greater
than the average hourly wage rate whereas for the juniors, the tw
parameter is slightly smaller or about the same as the average hourly

wage rate.

The ¥y parameter for some junior employees is less than 35 hours.
All these occupation groups have very few employees and therefore the
estimates are based on very small samples. In these cases the u,

parameter values may be replaced by the corresponding estimate for adults.

23.

likely to be included in the tax return of the worker whose marginal tax
rate is lower. (In most cases the non-labour income is likely to have been
included in the wife's tax return.) Thus employees facing the same

before-tax EOC could face different after-tax curves.

In theory it is possible to derive several after-tax EOCs for
workers facing the same before-tax curve. For reasons of practicality, this
is not attempted. Instead, for different levels of annual net incomes of

males and females data on the average tax rate available from published
1

sources  are used. The average wage and salary income at each range of net income is

estimated separately for males and females. It is then assumed that the
average tax rate applicable at a given level of wage and salary income is
also applicable at the equivalent level of weekly labour earnings. In
estimating the average wage income in each range of net income the following

procedure is adopted.

For each net income range the total net income and total wages
and salaries are known for all individual taxpayers, and also for those whose
main source of income is from wages and mmwmawme. The numbers of taxpayers
in these groups are also available. By making use of these figures the
average wage and salary per person in each net income group can be estimated.

Aggregate data on net income and wages and salaries for males and females

are also available. Separate initial estimates for males and females were

1 For a given level of net income, men on average attract a lower tax rate
than women due to family related concessional deductions claimed by
married men.

2 In the tax statistics three types of "occupations' are defined. Taxation
occupations 1 and 2 include taxpayers with wage and salary income, and
property income of less than $400 and more than $400 respectively. Almost
all wage and salary earners are included in these two groups.

16247/80-8
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TABLE 5.1: (Continued) TABLE 4.2 : NET INCOME, WAGES AND TAX RATES FOR MALES AND FEMALES, 1975-76

Average Males Females
No. of Hourly Average a 2
No. of Workers Wage Hours w<mmwmm. o ><mmwm@

: Ob ti t W k eeKiy 1ncome wee Yy income
Occupation sexvations (1000 $ per Wee Range of annual from wages Average from wages Average
ADULT FEMALES . net income and salaries tax rate and salaries tax rate
1.  Professional White $ $ % $ %

. .8 34.82
Collar 14 1.5 4.84 1 Under 3 000 32.52 2.76 33.46 2.91
. : . 5.25 33.92
2. Teachers & Lecturers 9 88.8 2 3 000 - 3 499 57.52 5.44 56.33 5.70
. i i . 4, 3.86
$.  Skilled White Collar 2 85.9 57 3 3 3 500 - 3 999 67.31 7.61 66.08 8.20
4. Semi § Unskilled White -

Collar 37 533.2 3.64 34,67 4 4 000 - 4.499 78.06 8.98 76.35 10.10
5. Skilled Blue Collar - 5 4 500 -~ 4 999 88.52 10.30 86.00 11.72

Metal and Electrical 11 5.0 3,01 . 39.24 6 5 000 - 5 499 99.67 11.45 96,50 13.36
6. Skilled Blue Collar - 7 5 500 - 5 999 109.85 12.64 105.56 15.05

ildi 8 1.5 2.95 39.21

Building 8 6 000 - 6 499 119.65 13.66 113.33 16.59
7. Skilled Blue Collar -

Other 24 27.0 3.20 35.07 9 6 500 - 6 999 129.21 14.48 120.52 17.87
8. Semi § Unskilled Blue 10 7 000 - 7 499 139,17 15.27 127.40 18.93

Collar 37 362.6 3.07 35.10 11 7 500 - 7 999 148.33 16.06 133.63 19.85
9.  Other, N.e.c, 15 2.1 2.88 36.53 12 8 000 - 8 499 157.46 16.73 138.06 20.64
1-9 All Occupations 184 1117.6 3.66 34.08 13 8500 - 8 999 166.75 17.44 143.35 21.37

14 9 000 - 9 499 176.17 18.07 147.13 21.98
JUNIOR FEMALES 15 9 500 - 9 999 185.27 18.65 155.33 22.53
1. Professional White 296 31.4 16 10 000 - 10 999 198.12 19.65 154.87 23.56
3 0.5 2. .41
Collar ) . 17 11 000 - 11 999 215.77 21.33 157.23 25.10
. 3 t 4 0.3 .59 .
2. Teachers and Lecturers 5 80 18 12 000 - 12 999 233.85 22.82 157.54 26.53
. i i 1 13 10.0 2,97 .
3. Skilled White Collar 19 13 000 - 13 999 250. 44 24.16 )
4. Semi & Unskilled White )

Collar 20 213.0 2.47 35.48 200 14 000 - 14 999 267.31 25.33 )

5. Skilled Blue Collar - 21 15 000 - 19 999 297.87 28.56 ) .

Metal and Electrical 1 0.3 3.18 38.75 22 20 000 - 29 999 357.27 36.04 W 263.54 41.32
6. Skilled Blue Collar - 308 40.55 23 30 000 - 49 999 449,75 45.97 )

ildd 1 0.1 . . .

Building 24 50 000 - 99 999 569.83 53.61 )
7. Skilled Blue Collar - . )

Other g 3.3 2.42 39,92 25 100 000 and over 1 311.04 53.72 )

8. Semi § Unskilled Blue a Weekly figures calculated by dividing the annual estimated by 52.

Collar 23 31.2 2.41 34.15 b Average wage and salary income in the derived tax schedule for females is
9. Other, N.e.c. 5 0.4 3.08 32.94 $157.54 at the net income level range $12 000- 12 999. As the averages

’ beyond this income range do not increase with net income, the figure for
1-9 All Qccupations 89 259.0 2.49 35.49 over $13 000 is only a rough estimate based on data for males.

Source: Derived from Taxation Statistics (See text).
Source: Based on ABS (1979).
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