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ESTIMATION OF ELASTICITIES OF SUPPLY OF LABOUR HOURS FOR
AUSTRALIAN WORKERS CLASSIFIED BY SEX AND MARITAL STATUS

by

Ashok Tulpulé*

ABSTRACT

In thie paper the supply of labour hours offered by workers
classified by sex and marital status has been modelled as
responding to the price level, howrly wage rates and non-
labour income. The working population has been divided into
four types of decision making units. Separvate demand

systems have been developed for each type of decision making
witt and these systems have been combined into a single
system of equations for estimation purposes. A modified
Twive Extended Linear Expenditure System for several House-
hold types (TELESE) has been developed to take into account
the above mentioned demographic factors and is fitted to
national accownts and labour force data for 1964-65 to
1875~76 using full information methods. Elasticities of
supply of labour hours arve estimated for workers classified
by sex and marital status. The estimated elasticities differ
substantially depending upon the demographic characteristics
of the workers.

1. TINTRODUCTION

In an earlier mmmeH“ aggregate time series data on consumption,

savings and hours worked were analysed using a Twice Extended Linear
Expenditure System (TELES). In that work, only a single representative

agent was distinguished. Estimates were made of his marginal propensity to

2

consume ‘leisure'”, B and the maximum number of hours, that he would

.<$u

be willing to work regardless of the wage rate. Both of these parameters were

L?

* 1 am grateful to Alan Powell, Tony Lawson and Ross Williams for valuable

comments on earlier drafts of this paper.

1 Ashok Tulpulé, "Revised Estimates of Labour Supply Elasticities", IMPACT
Working Paper No. B-12, IMPACT Research Centre, University of Melbourne,
April 1980.

2 Leisure hours include time spent on genuine leisure and also on other
non-labour market activities such as housework.
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the parameters of the synthetic utility function of a representative worker
Let n be the number of observations and let r denote the

would change over time due to compositional changes in a working population
number of changes of sign of the residuals. If it is assumed that

that is divided into different types of decision making units (DMU).
pesitive and megative values are equally likely to occur, the probability

Modelling the behaviour of the four representative DMUs involves the
of a sign change is 0.5, Thus r follows a Binomial Distribution with

. specification of their utility functions and budget constraints. Problems
parameters (n-1) and p =0.5.

associated with developing a single expenditure/lsbour supply system for

several household types (TELESH) based on four separate systems for the four
For large n,

types of DMUs are discussed in Section 3. The required data series are

z = =p @D AL N (0,1). derived from data availa:le from published sources in Section 4. Section 5
/p(l-p) (n~1) ;

gives the estimates of the coefficients of the TELESH system and in
The sample size in the present case is 12 which is not very

] Section & the various labour supply elasticities are estimated. Some
large., However when p is close to 0.5, Hoel has shown that the normality

possible applications of the results are discussed in the concluding
assumption holds reasonably well for n=12.

Section 7.

Estimates of 2 for the six equations are shown

below:

Endogenous Variable 7

1 Hours worked by married male with working wife -2,1106
2 Hours worked by working wife =0.3015
3 Hours worked by married msle with non~working wife -1.5976
4 Hours worked by single male ~1,5976
5 Hours worked by single female -1.507¢6
6 Consumption expenditure ~2,1106

The above figures show that the serial correlation is not very
strong in most equations, It is rather high for equations 1 and 6.

However it may be recalled that the marginal budget shares parameters

{ Hoel, P.G,, Introduction to Mathematical Statistics, Asia Publishing
Company, Bombay, 1964,

66 3
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TABLE A.,6 : CONSUMPTION EXPENDITURE AND PRICE INDEX AUSTRALIA 1964-65 TO 1975-76

Consumption Expenditure Price~Index
Year per DMU (§) (1966-67 = 100)
196465 3,094,34 94,03
1965-66 3,224,25 97.11
1966-67 3,422.83 100.00
196768 3,686.82 103,28
1968-69 3,917.48 106,11
1969-70 4,221.78 109.99
1970-71 4,574,85 116,57
197172 5,073.30 123,66
1972-73 5,618.79 130.61
1973=74 6,522,07 145,128
197475 7,867,55 169.26
1975-76 $,225,38 194,05

SOURCE: Based on Australian National Accountsg, Op.cétn

TABLE 2.1 : DISTRIBUTION OF THE WORKING POPULATION BY HOUSEHOLD TYPE
Percentage Distribution
Estimated Number Of Households In Thousands 0f Total Workers By
(And Percentage Distribution) Household Type
DMU Description Of Households
Type Associated With DMU 1964-65 1975-76 1964-65 1975-76
1 Both husband and wife work?® 634.65 (16.17) 1281.48 (28.46) 27.84 44,31
2 Only the husband worksb 1648.15 (42.00) 1468.80 (32.62) 36.15 25.39
3 Household contains only a
not-married male worker® 978.05 (24.92) 1037.17 {23.03) 21.45 17.93
4 Household contains only a
not-married female worker® 663.73 (16.91) 715.67 (18.89) 14.56 12.37
All types 3924.58 (100} 4503.12 (100) 100 100

a Numbers are same as the number of working married women. It is assumed that whenever a married woman is working

her husband is alsc working.
b Numbers are estimated by subtracting the number of working married women from the number of working married men.
¢ ‘Not-married' includes single, divorced, widowed, etc.

SOURCE: Based on Australian Bureau of Statistics, The Labour Force (Ref., No. 6.22).
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PER YEAR, AUSTRALIA 1964~65 T0 1975-76

ESTIMATES OF AFTER TAX NON-LABOUR INCOME ($) PER DMU

TABLE A.4

Decision Making Unit Type

Type &4

Type 3

Type 2

Type 1

Year

1,210.50 834,83 417.41 567,58

1,136.16
1,303.88

1964~65

532.82

391,78

783.56

1965-66
1966-67

611.47

449,61

899.23

822,61 411,30 559,37

1,192,78
1,402.45

1967-68
1968-69

657.70

483.60

967,21

§58.10 565.28 613.18

1,389, 24
1,400.66

1969-70

569.93 618.22

965,97
1,137.52

1870-71
1971-72

728.01

671,14
836.41
1,006,32

1,649.40
2,055,59
2,673.16

907,29
1,091.60

1,617.65

1972-73
1973~74
1974-75
1975-76

1,7035.63

1,871.30 1,104,06 1,197.63

2,713.38
3,411,38

1,505.71

1,388,08

2,352.67

gee section 4.

Derived data;

SQURCE:

Yo = minimum leisure hours parameter for the second worker.
The utility function for a typical DMU with one worker will have
a similar form but will contain only one leisure hour term instead of the

two in {Z2.1).

2.2 Compositional Effects

The effects of compositional changes can be discussed in terms of
movements in the minimum consumption and leisure needs of the entire population
or of a single synthetic agent who represents a weighted average of the four
agents. It is argued that the proposed disaggregation of the population into
households associated with the four types of DMUs would avoid a specification
error which would be made by working at the aggregate (single representative

agent} level with stationary minimum consumption and leisure needs parameters.

Basic needs

The utility specification in (2.1} assumes that the basic
consumption needs parameter for a given type of DMU is stable over time. The

utility function in the previous wmwmwu

assumed the basic needs per worker
of each commodity to remain constant over time. Such an assumption implies

that with increasing workforce participation, the basic consumption needs

1 Ashok Tulpulé, op. oit..
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ESTIMATES OF HOURS WORKED PER WORKER PER YEAR (PER WEEK) BY TYPE OF WORKEKR, AUSTRALIA, 1964-65 TO 197576

TABLE A.2Z

Worker Type

HMarried Male

Married Male

Single
Female

Single
Male

with Non=
Working Wife

HMarried
Female

with
Working Wife

Tear

1894.81 (36.44)
1884,72 (36,24)

1680,13 (32,31} 2224,50 (42,78) 2113.31 (40,64)

2071.10 (39.83)

1964-65

2096.82 (40,32)

2213.90 {42,57)
2219.90 (42.69)

1669,71 {32,11)
2242.30 (43.12)

2076.20 (39.92)

1965-66
196667

1663,33 (31.99) 2095.86 (40.31) 1872.94 (36,02
1670.35 (31.12)

2098.40 (40.35)

1875.63 (36.07)
1844,56 (36.47)

2106.59 (40,51)

2120,90 (40.79)
2140.90 (41.17)

1967-68

2092.46 (40.24)

2227.60 (42,83}
2264,20 (43.16)

1638,11 (31.50)
1616.34 {(31.08)
1621.59 (31,18}
1636,81 (31.48)

1574.60 (30,28)

1968-69

1833.88 (35.27)

2098.10 (40.35)

2158,60 (41,52)

1969-70

1824.81 (35.09)

2088.49 (40.16)
2082,01 (40.04)

2055.45 (39,53}

2249.10 (43,25)
1 2263.40 (43.53)

2153,90 (41,42)
2140,70 (41,17)

197071

1848.29 (35,54)

197172

1806.70 (34.74)

2248,50 - (43,26)

2127.40 (40.91)
2128,30 (41.98)

2063,30 (39.67)

1972-73
1973-74

1783.22 (34.29)
1753,11 (33.72)

2062.92 (39.67)

2282,20 (43,89)
2264,60 (43,54)

1580.83 (30.40}
1547.96 (29.77)

2015,15 (38.75)

1974-75

1733.12 (33.33)

1984.11 (38.16)

2256,90 (43,40)

1507.27 (28.99)

2026,80 (38,98}

1975-76

Derived data, see section 4,

SQURCE:

paper, vis., constant basic needs per worker throughout the period, will
tend to overstate the basic needs of the whole population in the earlier

period and understate it in the later part of the sample period.

The above argument based on two types of households can be
generalised for several types. It is ww@wnﬁma that the disaggregation of the
Australian population into four types of households will enable us to
capture the effects of the main demographic trends in the composition of the

workforce,

Minimum leisure requirements

The minimum leisure requirements of a 'typical' worker ave also
likely to change over time due to the compositional changes shown in Table
2.1, It is not clear whether the average of the minimum leisure requirements
of the five types of workers would increase or decrease over time. If
married women perform a greater share of domestic work than their husbands,
their minimum 'leisure' requirements could be greater than those of married
men. Similarly if married men perform a larger proportion of home duties
when their wives join the workforce, they also aw% require more minimum
leisure hours than men with non-working wives. The minimum leisure
requirements of single persons are likely to be influenced by their life-
styles. 1In view of the above factors it is not possible to postulate a
definite upward or downward trend in the minimum leisure requirements of the

‘typical' Australian worker.

If compositional changes cause the minimum leisure coefficient,
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Similar experiments can be conducted by varying the male/
female relativities or a mixture of changes in relativities of adults,
juniors, males and females. By comparing a number of alternmative schemes
it would be possible to determine a mix of wage policy which is likely to

be more efficient in reducing unemployment,

58

3. THE 'TELESH' MODEL

The population was divided into the four types of Decision
Making Units (DMUs) shown in Table 2.1. The time and income allocation
problem faced by each type of DMU is now discussed in turn.

.

3.1 Decision Making Units with Husband and Wife Working

The representative DMU's consumption and work behaviour is

generated by the maximisation of the utility function

ml ml
(3.1.1) U, = 8 hxﬁxw - <~v + By £n sy + Bg n(L™ - <h v

£1 £l
+ mm NSAW - 4H v~
subject to
. Lo ooml £ f1
(3.1.2) PRy ts = W o+ v H ™ + @y
vhere
X, = a scalar quantity index of the bundle of goods consumed

by a representative household of type 1,

5 = savings in § by household of type 1,
«w = ‘'subsistence' level of consumption,
mu = marginal propensity to consume,

i1
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Interactive Analysis

While aproper analysis of the interaction between the demand and
supply of labour in the medium and long term framework must await the
development of all the modules of the IMPACT model and the interface
structure, it would be possible to use,the results in this paper for the
analysis of short term problems on the assumption that most of the demographic

factors are relatively stable in the short run {say six to eighteen months).

With this assumption, it would be possible to compare alternative
wage policies within the overall economic package suggested in a recent mﬂ:mwu
based on the ORANI model of the IMPACT Project. This study indicated that a
reduction in veal hourly wage costs would help in reducing unemployment by
increasing the demand for labour. If the increased demand is partly met by
an increase in the number of hours zowwmm by those already employed, the
reduction in unemployment may be less than expected. The model presented in
this paper would be useful to study the supply responses of the workers who
are currently employed. It would be possible to investigate the effects of
differential reductions in wage rates that have the same overall effect on

wage costs but which would minimize the likely increase in the supply of

hours by the workers who are currently employed. The analysis may be conducted

along the following lines:

1 P. Dixon, A. Powell and B. Parmenter, Structural Adaptation in an Ailing
Macroeconomy, Melbourne University Press, Melbourne, 1979.
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(5.1.4b) Py
5. M0
1
B
5 m
(3.140) e A W =0,
T
L
and
8
6 £
Gy L 'm0
L=y

An expression for yw can be obtained by making use of the

A ..
condition mw + mmw = 13

- . m f.
(3.1.5) ywzw\ SB <m+i§ «m+9wov<wu.

After substituting for yw from (3.1.5) into equations (3.1.4a)

to (3.1.4d) and rearranging, the mﬂﬁmnawmcwm system becomes:

8

1 m £
3.1.6 = —
(3.1.6) PRy =P Yy "33 mm ¥ mm ﬁxE Yg WL Yo+ 6y - P <Hu»

B
3.1.7 = s1 m £
( b8 H+mm+moTsﬁnﬂzaé*au-wi.
(3.1.8) - Wt xsw = Y. + mm mza Yo + zw oo, - )
m m¥s T T, 78, ("a¥st¥nYe t o TP Y

and
. £ £l £ Be
3.1.9 - - i f
(3:1.9) M B "nYe * TTE, T, Mss<m+zs<o+£-vi“
where

1 zOﬁw that here we are not normalizing over consumption, savings and leisure
as in Tulpuld, op. cif., but over consumption and savings alone. The
coefficients can still be renormalised to obtain results comparable to
those obtained using other normalisations.
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In a previous mmﬁmﬂw the supply of labour hours was modelled in a situation

where, because overtime is voluntary and payment for such work is at a
#wmﬁww rate than the basic hourly rate, the marginal wage rate is endogenous.
Elasticity formulae for estimating the effects of changes in the conditions
of employment, vZ3., basic hourly rate, standard work hours and overtime

c L2
rate, were derived”.

Numerical estimates of the elasticities can be made if the marginal
leisure preference parameter for a homogeneous group of workers facing the
same conditions of employment is known. This paper provides such estimates
for different types of workers. While the specification of the model in the
current paper differs from that of the previous mmmm%uu it seems likely that
the parameter values estimated in this paper would be sufficiently robust to

allow their use in the more general model.

Simulation and Projection

The various elasticities in Section 6 give the estimated impact
on the supply of hours of changes in one exogenous variable at a time. In
practice many of the exogenous factors change simultaneously. The TELESH
model of Section 3 enables one to simulate the effects on the supply of
labour hours of simultaneous changes in the demographic composition of the

workforce, in wage levels, in wage relativities, and in the rate of inflation.

1 Alan A. Powell, Ashok Tulpule 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. .

2 Empirical estimates of these elasticities are given in Ashok Tulpule,
"Effects on the Supply of Labour Hours by Employees of Changes in Their
Conditions of Employment' Paper Presented to Economic Society of
Australia and New Zealand, Ninth Conference of Economists, University of
Queensland, Brisbane, August 1980,

3 Ibid..

(3.3.1)

(3.2.2)

and

(3.4.1)

(3.4.2)
and

(3.4.3)

PXq

- W H = - Wo g ¥

The expenditure system for DMU Type 3 becomes:

. T S
37T+ 8, (s 78T %P s)

mﬂ‘aimwmw im,. + d, - 4

37T+ (s 78 %37 P s

m v

moom3 o 8 m

wg T s s T T gy ng,rpu-m;g.
Th

e expenditure system for DMU Type 4 becomes:

£

mﬁ,@é,rwuﬂmm?mé&‘pa,wé%

8

54 £

mA. = T m@ Mzm J\m + QA - p K««Wv;

£ f4 £ Bg £
T+ 8, Ws Yg * 9y " P Yyl

The notation in equations {3.2.1) to (3.4.3) is as follows:

a scalar quantity index of the bundle of goods consumed by

a representative household of type i, i = 2, 3, 4;

'subsistence’ level of consumption for DMU Type i,

i=2,3, 4;
marginal propensity to consume for DMU Type i, i = 2, 3, 4;
marginal propensity to save for DMU Type i, i = 2, 3, 4;

marginal propensity to consume leisure for the worker
associated with DMU Type 2;

marginal propensity to consume leisure for the worker
associated with DMU Type 3;

15
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n, 0, n, n,
the weights being o, zhd T and N respectively. Similarly, a
TABLE 6.4 : OWN WAGE ELASTICITIES FOR DIFFERENT TYPES OF WORKERS ! !
CALCULATED AT SEVERAL LEVELS OF HOURS WORKED single savings equation can be written. After rearranging the terms on

the right hand side, the combined system, TELESH, becomes:
DMU and Worker Type

Hours Worked 1 2 3

s

Married Male®* Married Married Male#®

Weekly  Annual  with ; Working  with Non- Single Single 6
(Ho.) ~(7000) Working Wife Female Working Wife HMale Female o 1 o 5 o £ J
’ (3.5.1) = H" = Tm Vs TT A, + 6 Tsf+ss§+£ TR TS
32 1.664 0 0.2842 0 0.1835  0.0532
36 1.872 0 0.1415 0 0.0520 ~0.0620 £ _£1 £ mm £ )
(3.5.2) ~w H =~y + ﬁ9\+~ + - :
40 2.080 0 0.0274 0 ~0.0532 ~0.1558 ) T m e T TH B+ B, ('m 5T T Ve T O TP
22 2.288 0 -0,0660 0 ~0.1393 -0.2326 ;
8
- - - 5 2
48 2.496 0 0.1439 0 0.2110 -0.2965 (3.5.3) - sw e tw Y, + - +wm TM Y, + ey - ,«Lw
52 2.704 0 ~0.2097 0 -0.2717 -~0.3506 7
* As we have assumed that f, = 0 = 8 it is clear from equation m . m3 m mm m
5 79 q (3.5.4) xzmm == <m+l.llfw+m Msm <m+awtv<wwh
(3.1.8) and (3.2.3) that the only permissible wvalues of hours . 8
worked by married males, mSH mza,maw, are Yo and Yy respectively. 8
£4 g
Thus at each level of hours worked EBH £ v and msmm Yo (3.5.5) - zm H = - sM Yq + um'HMme..?M g + @, =D <Lw
Therefore oun wage elasticities for married males are zero. .
8 n 8 g n
- 1 1 2 2
3.5.6 = - — - £
G:3.6) px =y il THB, 78, "X "M |} H+§vz
The above analysis suggests that the famous backward sloping
labour supply curve does not operate everywhere in the hours/wage rate mw ng m» LA
Pl TE R PE Yy L Tv e PR
space; and the extent to which it does operate depends on the demographic 8 9
characteristics of the worker. .y . mH ; WIH. . mw sm u
m~+mw+mm m K m~+mm+mm m N
8 n
P TT RS e
5 6
g8 n B n
2 2 m 2 2
+ s —
TTEE| N n N TEE W %
8 o B n
3 3 . m 3 3
+ s .
T8 \T+8g N "s7T+5, N °3
8
8 n 8 n
4 4 £ 4 4
* g ~+mmzam+H+mmmtpﬁ
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The income elasticities for married males are assumed to be zero.
For all other types of workers the estimated elasticity is negative. The

numerical value is highest for married females followed by single females,

and lowest for the single males. (The pure income elasticities also show a
similar pattern.) The figures indicate that a 10 per cent increase in
income caused by equi-proportional incyeases in wage rates and non-labour
income would reduce the labour hours supplied by a married female by 4.3 per
cent as compared to 1.2 per cent for single females and 0.9 per cent for
single males. On the other hand the pure income elasticities are wuch
higher in absolute value. In the case of the working wife associated with
DMU Type 1 the pure income elasticity is estimated to be -1; that is, a

one per cent increase in the household income caused solely by an increase
in its non-labour component would lead to a one per cent reduction in hours

of work offered by her.

The own wage elasticity for married females is positive and for
single persons it is negative. This suggests that when hourly wage rates
increase, married females would increase their labour supply, whereas
single persons would reduce their labour supply. The result for married
females is rather surprising. The reason becomes clear when the elasticity

£1

formulae is re-written by substituting for H "~ from (6.10) into (6.19):

!mw@

w 5
n ﬁ<x€4nn.
1+ mm + mm z%:ﬁ 1 m'S 1

(6.19a) nft

The presence of the term zw«wv which is the husband's 'full" labour income,
el
is critical because it causes the term in the bracket to be negative and

hence yield a positive elasticity estimate. For a single female the

50

4, ESTIMATES OF DATA SERIES 1964-65 TO 1975-76

Even for the simplified approach adopted in this paper, the
requisite data are not readily available. from published sources. In this
section the assumptions made in assembling the data base are described in

detzil. Some readers may wish to proceed directly to Section 5, where

.

estimation is discussed.

Number of DMis

The number of workers by sex and marital status are available
for four quarters each year since 1964 from the Labour Force mca<m%mw. It
is assumed that the number of households of type 1 is the same as the number
of working married women. The number of households of type 2 is assumed to
be the number of married working males less the number of working married
females. It is assumed that the numbers of households of the third and
fourth type are the numbers of not-married working males and females

respectively. Averages of four quarterly estimates were obtained for each

financial year 1964-65 to 1875-76.

Hours Worked

Estimates of average weekly hours worked by males, married

females and not-married females are published in the Labour Force Survey

Hmﬁowﬁmm. Estimates of average hours worked by married and other males

*

are available for the August quarter from 1971 o:zwﬂawm. These figures

1 Australian Bureau of Statistics, The Labour Force (Ref. No. 6.22).
Figures for 1964 to 1968 are from Historical Supplement to the Labour
Force, and for other years from the annual reports.

2 ABS, ibid..

3 Unpublished data.
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The wage elasticity for a given type of worker depends on the
actual hours worked. For a single worker whose actual hours worked are much
less than his maximum feasible hours, the elasticity would be positive; and
its value would fall and become negative as the actual hours worked increase,
thus reducing the ratio of maximum feasible hours to actual work hours. The
cross wage elasticities are negative indicating a fall in the labour hours

supplied by the married male with a working wife when the female wage rate

increases, and vice versa.

Numerical estimates of elasticities given in Table 6.3 are

calculated at the average values of the variables over the sample period

shown in Table 6.2,

48

follows. Hours worked by married men with working wives amswu and by

m2

those with non-working wives (H ) are derived on the assumption that
Y
the ratio of incomes of household types 1 and 2, ﬁm‘ is a linear function
2
of time. The incomes of household types 1 and 2, «w and «m respectively,

can be defined as a sum of their labour and non-labour components:

and

where Imw is the average number of hours worked by working married females.
Published data on units with a working, or with a non-working wife, are

not available; however, income data for familes with one and two workers in
1968-69 and 1973-74 are available from %mm mca<m<mu. It is expected that
the ratio for the two types of households would be similar to that obtained
for the two types of families. The survey estimates of incomes of families
with two and one worker give estimates of the ratio for 1968-69 and 1973-74
as w.wmom and 1.4326 respectively. If it is assumed that the slow trend rate
of increase between the two survey years is applicable for the whole sample
period 1864-65 to 1975-76, then an estimate of the ratio for each year can
be obtained by making use of a trend line passing through the two data

points.

Thus estimates of hours worked by married males in DMU types 1 and

2

ml and xw can 'be obtained by solving

2 in year t, mn

1 Australian Bureau of Statistics, Income Distribution 1973-74, Part-2 (Ref.
No. 17.8), Canberra, 1979; and similar publication for 1968-69 (ABS Ref.
No. 17.17). 2 .
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property. For DMU Type 1 when ay alone changes, differentiating (6.9) and

{6.10) with respect to e, gives the pure income elasticities e and m»mH

h h
as follows:

1y -R y
(6.22) Bl ™ Y1 5 1

h oy L 1 * Byt By W el ’

Eu\ -m y
(6.23) °h T Ia Ww 1+ g m+ B f Hmw :
1 H 5 6 EE H

For DMU Types 2, 3 and 4 the formulae are shown in Table 6.1,

Table 6.1 shows that all the income elasticities will be negative
vhen the marginal leisure preferences are positive. The sign of an own wage
elasticity can be either positive or negative depending on whether the second

term in the formulae in row 2 of Table 6.1 is less than or greater than one.

Cross Price Elasticities

The effect of a change in the price index, p, on the supply of
work hours by workers associated with DMU Type 1 can be estimated by
differentiating (6.9) and (6.10) with respect to p. The elasticities :wm
and sMM give the percentage changes in hours supplied by the male and female

worker associated with DMU Type 1 respectively when the commodity price level

p, alone changes by one per cent:

46

Hourly Wage Rates

The after-tax hourly wage rates for married and single males

m m £ £ . .
and females, Vi e Mo and W, are estimated by making use of three

sets of data for 1964-65 to 1975-76:

a. after-tax labour income of all zeawmwmu

b. hourly wage rates for junior and adult males and

2
females™; and

¢. mnumber of workers classified by age (adult and junior),

sex and marital mﬂmﬂcmm.

The data on labour income provide a control total which ensures that in
each year the four separate wage rates multiplied by the corresponding
estimates of hours worked add up to the estimated total after tax labour

income earned by all workers. The procedure adopted is as follows.

Indices of the four wage rates for married and single males and

E. Hs. Hm and Hm“ are obtained as weighted averages of

females, 1
m s m s

junior and adult wage rates, the weights being the proportions of juniors
and adults in each sex and marital status category. Thus the index for
m

married males Hg is given by:

(4.6) 1= [N% 0. N® zag \\\MZﬂ * zswh
m i o3 a a 3 a

zzmwm z% and zw are the numbers of junior and adult married males

P

Ashok Tulpulg, op. eit..

2 Australian Bureau of Statistics, Survey of Weekly Earnings and Hours 1972
(Ref. No. 6.1) for 1964 to 1972; and ABS Ref. No. 6.40, for 1973 onwards.

3 ABS, The Labour Force, op. cit..
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. ELASTICITY OF WORK HOURS SUPPLIED FORMULAE FOR DIFFERENT TYPES OF DECISION MAKING UNITS
w

TABLE 6.1
Elasticity
Income
Elasticity
Own Wage
Elasticity
Cross Wage
Elasticity
Pure
Income
Elasticity
Cross
Price
Elasticity

and 1971 respectively:

1.45 H 1.00 H 0.50 : 0.68; and

1.47 : 1.00 : 0.59 : 0.64.

Estimates of non-labour incomes QH“ QN. @w and % for the four types
of DMUs were obtained by assuming that the 1966 proportions apply for

years 1964-65 to 1968-69 and the 1971 proportions apply for 1969-70 onwards,
subject to the overall values of non~labour income per worker used in the

previous ﬁmﬁmﬁw.

The derived data series ave given in Appendix 1. It is
clear from the above comments that some of the data series used are rather
crude estimates obtained under assumptions that cannot be tested. It would
be desirable to try to obtain better data series; in particular, on hours
worked by married males with working and non-working wives. In principle,
it would be possible to retrieve much of the missing information from Labour

Force Surveys.

1 Tulpul®, "Revised Estimates of ... Elasticities", op. ¢it..
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When ¥y changes as a result of equi-proportional changes in QH»zM and Sm«

m
g . The £ Tt i i i
msH changes by amg— and mMH changes by ammW. Expressions for &maw and ! e four types of DMUs cover the entire working population
8! are obtained from (6.9) and (6.10) respectively: whereas the three types of houscholds do not.
2. Households with a working wife and with a non-working wife
.ml mm -1 {p n may include some families where the husband is not employed.
(6.11) &H™ = e |22 R &4
1+ mm + m@ m ol m o1 m ’
Yo Vo The definition of DMUs Type 1 assumes that when a married
B woman is working her husband is also working.
an
. 3. DMU Types 3 and 4 include single working person households
6.12) en! = i e N I 11 ingle working )  wl living with oth
1+ mm T B, F: sm 1 a . as well as single working persons who are living with other
SE m }
\ 4

families {eg., parents) and also groups of single persons
living together. The subsistance parameter for these different
Income elasticities for the male and female workers associated with DMU

types of persons included in DMU Types 3 and 4 would be different.
Type 1 can be obtained by substituting from (6.8) into (6.11) and (6.12)

It is not possible to make an allowance for such differences.
and taking limits as mwp - 0 :

(6.13) mww ~ mmsw mwi‘x xmmv<w 34 In spite of the above problems, estimates of the average propensity
’ T3 1 £ 1’ ' .
* 4 i ﬁM Y + o Yg + oy Ewmg to consume for the three types of households and estimates of the average size
of households with working and non-working wives respectively are used in
and :
estimating the values of parameters for the four types of DMUs because other
1y -8 PY ¥
. £ i .
{6.14) wwu S I S £ 1 1 . suitable estimates are not available.
w%w mmw W + £m +a ﬁmmmP
w 75 w76 I m
Income elasticity formulae for workers assocclated with DMU Subsistence Parameters

Types 2, 3 and 4 can be derived in a similar fashion by assuming

The subsistence parameters v, can be interpreted as the minimum

=]

aﬂw msa quantity of a bundle of goods and services required by DMU Type 1. Yo Vg
%2 e ’ and Y, are similar quantities for DMU Types 2, 3 and 4 respectivel The
m
o average subsistence expenditure over the sample period for DMU of type i
S, - G ~ B
(6.15) 3.8 would be PY;s where p is the average of the price index of all goods and
o m s
3 W
8 services over the sample period. An estimate of the subsistence expenditure,
mnb . msm
o £m ¢
s
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6. ELASTICITIES OF SUPPLY OF LABOUR HOURS

Formulae for income and own wage elasticities of work hours
supplied are given below for each type of DMU. 1In the case of DMU Type 1,

cross wage elasticities are also given for the hours supplied by the male

and female workers. .

Income Elasticities

The income elasticity measures the percentage change in hours
supplied by a given DMU type when its income changes by one per cent. In
practice it is unlikely that the income will change without a change in the
wage rates. The income elasticity formulae are derived on the assumption
that the non-labour income and the wocww% wage rates change by the same

proportion. Thus for DMU Type 1 it is assumed that

g
O
=

[¢3
(6.1) —t=_Ro_T

1 W W

Total income for DMU Type 1 is given by

(6.2) Yg=oagt zw map + z% mmw (=non-labour + labour income),
and
(6.3) Yy =Yyt 5y {=total expenditure + savings).

.

The income elasticities of hours supplied by the male and female worker

associated with DMU Type 1 are given by (6.4) and (6.5) respectively:

6.4y o0l. 2N
, h m%u xgu
and
40

After substituting the value of wy from (5.1) into (5.2), the subsistence

expenditure, w<w, is given by:
S 1
(5.3) pY. = V.11 + ==,

The average price p of all goods and services over the sample
period, is estimated from National »nnoﬁmﬁwu data on total consumption

expenditure at current and constant prices. Estimates of @w for household

type i can be obtained from data on the average income, <wu and the average

propensity to consume, €5

For the four types of households the average income figures over

the sample period, <u~ xmk «m and <mvmﬂm obtained from the data on labour

income and non-labour income. Thus

(5.4) Y. = w H™ a

and

3
=
W
£
w
ey
+
@t
[

¥ - Im.+

Q1

The average propensities to consume for households with a working
wife, a non-working wife and for single person households obtained from data

in papers by Williams are shown in Table 5.1.

i

1 _Australian Bureau of Statistics, "Australian National Accounts, National
Income and Expenditure 1975-76" (Ref. No. 7.1), Canberra, 1977.
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Table 5.5 shows that the unconstrained marginal leisure preference
parameter for the married female is slightly greater than the corresponding
constrained estimate, for the single females the unconstrained estimate is
much greater, and for single males it is somewhat lower. Estimates of the
maximum feasible hours in the two experiments are similar, except for DMU
type 4 (single females). In the constrained version most of the asymptotic
t~values have improved (although clearly their nominal values greatly
overstate the precision of estimation in all cases). The results obtained

by constraining mm and mu to zero are now discussed.

The model fits the sample period data reasonably well. The means
of residuals expressed as a percentage of the average values of the first
five endogenous variables, i.e., the hours worked variables, are less than
1 per cent, while for the consumption mw@m:awacwm variable the mean residual
is 2 per cent. For individual data vvwdﬁm the ervors in estimating the
endogenous variable are shown in Figure 1 in Appendix IT where the size of

error and the serial properties of the data are discussed.

The re-normalized marginal propensity to consume leisure for
the working wife is similar to that for the single male. The estimate for the
single female is somewhat higher than for the single male and for the married
female. All the non-zero estimates are higher than the aggregate estimate
obtained in the earlier study using only one representative worker. Thus
out of an exogenous endowment of an extra dollar of full w:noamu. a single
female is likely to spend 29 cents.on leisure time as against 28 cents for

the single male and 27 cents for the working wife. By constraining 8. and mm

5

to zero, we have assumed that married men will not spend any part

of their additional full income on extra leisure time. This assumption

1 *'Full Income' is the sum of actual labour and non-Izbour income and an
imputed value of income that can be earned if no time is spent on leisure.

38

In order to calculate the estimates of after tax income per
person, values of average sizes of household types 1 and 2 are required.
For household types 3 and 4 the size is assumed to be 1. The average size
of households with working and non-working wives, according to survey data

presented in swwwwwsmw

s wwm 3.45 and 4.01 respectively. The average number
of persons over the sample period in household types 1 and 2 combined is
4.1989 on the assumption that the average size of household types 3 and

4 is 1. 1If the sizes of household types 1 and 2 are assumed to be
proportional to the sizes of the two types of households, estimates of

average sizes of households associated with DMU Types 1 and 2 would be

5.8131 and 4.4320 respectively.

Estimates of after tax incomes obtained from (5.4), income per
head, and the total expenditure estimates for households associated with

each type of DMU are shown in Table 5.2,

1 R.A. Williams, ''Wants and Working Wives", op.cit., p. 9.
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of demand for leisure is negative. That is, that married men demand less
leisure or supply more labour hours when their non-labour income increases.
Because negative marginal budget shares destroy the concavity properties of

the Klein-Rubin utility function, this result is unacceptable. Therefore

the model was re-estimated, constraining the values of the relevant

marginal leisure preference mmmedeHm.ﬁo zero. This left only seven free
parameters to be estimated in the model. These estimates and the unconstrained
FIML estimates are shown in Table 5.5. It may be recalled from Section 3

that the normalization used assumes that, like in the ELES models, the sum

of the marginal prorensities to consume and to save is equal to one. It is
necessary to re-normalize the marginal budget shares so that the sum of
marginal propensities to consume goods and services, and leisure, and the
marginal propensity to save, add up to one. After re-normalization the
results can be compared with those obtained from aggregated data for all

workers presented in %swvcwmu.

1 ﬂcwwmwmu "Revised Estimates of ... Elasticities", op cit..
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TABLE 5.3: ESTIMATES OF FRISCH PARAMETER, SUBSISTENCE EXPENDITURE AND
SUBSISTENCE PARAMETERS FOR 4 TYPES OF DMUs

Frisch Subsistence Subsistence*
DMU Type Parameter Expenditure (%) parameter
1 -1.7717 " 3349.36 2,6977
2 ~2.1272 2936.14 2.3647
3 -1.4028 1268.05 1.0213
4 -1.5826 1045.24 0.8418
All Types ~-1.8744 2328.85 1.8756

* Calculated as Subsistence Expenditure in thousand dollars divided by p

(1.24163), the average price index over the sample period.

Marginal Propensity to Consume

An estimate of the marginal propensity to consume goods and services
for each type of DMU can be obtained from a relationship between the marginal
propensity to consume, ¥, the Frisch parameter, w, and the average propensity to

consume, V/Y,given by Lluch, Powell and xupywmamu. viz.,

(5.5) v = fm e s P

After substituting the values of w from Table 5.3 and of V/Y derived
from Table 5.2 into equation (5.5), estimates of the marginal propensities to

consume can be obtained for the four types of DMUs. The weighted average of

1 Lluch, Powell and Williams, op.cit., p. 25.
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