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HOUSEHOLD “HEADSHIP IN AUSTRALTA : FURTHER DEVELOPMENTS
TO THE IMPACT PROJECT'S ECONOMETRIC MODEL OF HOUSEHOLD HEADSHIP

hy

E
Pamela Williams and Dennis Sams

1. INTRODUCTION

This paper forms an integral part of the analysis within
the IMPACT Projectl of the economic, demographic and social changes
affecting the structure of the Australian economy. The specific aim
of this paper is to analyse, and to devise methods for making

projections of, the number of households in Australia.

Since the turn of the century, there have been substantial
increases in the numbers of households and extensive changes in their
characteristics. These changing characteristics are to a considerable
extent captured by the changing features of the heads of these
households. The observed growth in the number of households over time
can be partitioned into the effects arising from (a) the growth of the
population and changes in its distribution between demographic groups,
and (b) the growth in the household headship ratiosz for each
demographic group. Under the assumption that these two components
of the growth in households are independent, we can adopt a

comparatively simple two-stage method for the projections of households.

The authors would like to thank Alan Powell for his comments

and suggestions, -

1. For ‘background material on the IMPACT Project, see Alan A. Powell,
The IMPACT Project : An Overview, First Progress Report of the
IMPACT Project, Volume 1 (Canberra: Australian Government
Publishing Service, 1977).

2. The household headship ratio is the proportion of people in any given
population category who are heads of households.

3. For full details of alternative projection techniques, see United
Nations, "Methecds of Projecting Households and Families', Manual VII,
Population Studies No. 54 (ST/SDA/Ser A/54), Sales No. E73 XIII, 2.




This method, which is used in the majority of projections of
households, involves the projection of the headship ratios for each
population category and the separate projection of the population

in each category. Then, by multiplication of the headship ratios

and corresponding populations, we can derive the projected numbers

of households whose head belongs to each of the population categories.
Such projections are usually based almost entirely on past headship
and population trends,l and hence do not attempt to identify explicit
factors which influence people in their decision to head a separate

household.

At the IMPACT Project, an econometric model of household
headship was developed using data from the 1961, 1966 and 1971 Censusosgz
In this model, the household headship ratios for a number of demographic
groups are explained in terms of the economic variables expected to
influence the headship decisions of the people within those groups.

The IMPACT Project also has a facility for the projection of the
Australian population based on an econometric model of fertility,
family formation and female labour force participation.3 If was hoped

that, by projecting populations and household headship ratios using the

For some Australian examples, see Department of Enviromment, Housing
and Community Development, A Method for the Projection of Households
and Dwelling Completions 1975-2000 (Canberra: Australian Government
Publishing Service, 1977) and R. Riner and H.M. Bingham, Housechold
Formation Projections {Melbourne: Melbourne Metropolitan Board of
Works, 1975}).

ok
.

2. See P.J. Williams and R.C. Brooks, '"An Econometric Model of Household
Headship," IMPACT Preliminary Working Paper No. BP-14, Melbourne,
July 1978.

3. See Dennis Sams, ""The Demographic Core of the IMPACT Project : An
Overview,'" IMPACT Preliminary Working Paper No. BP-18, Melbourne,
September 1979 and Dennis Sams and Pam Williams, ''The IMPACT Project's
Facility for Disaggregated Population Projections : A Brief Exposition
and Progress Report,' IMPACT Preliminary Working Paper No.BP-22,
Melbourne, May 1980.




models discussed above, it would be possible to produce projections of
the numbers of households in Australia on the basis of scenarios of

possible movements in relevant socio-economic variables.

However, simulations to 1976 of the econometric model of
household headship were not satisfactory when compared to the Census
data for 1976 which became available after the econometric model was
completed. It appeared that divergences between the economic environ-
ment of the mid-1970's and that which existed during the 1960's and
early 1970's (the sample period on which the original model was
estimated) were such that the model required extensive respecification.
The respecification presupposes a re-examination of the economic
determinants of household headship. It was also decided that the
respecified model should, in the interests of clarity, deal principally
with the demand for household headship, with the supply of housing
having little influence. It is the purpose of this paper to explain the
respecification of the econometric model of household headship, to document
how this respecification developed from the previous model and to

report upon the performance of the newly specified model.

The paper has been structured as follows: in Section 2, a
short discussion is given of the changes in the number of households
and in household headship ratios in Australia over the period 1961 to
1976; in Section 3, the previously reported model is described briefly
and its performance is evaluated; in Section 4 we discuss the data
requirements for the new econometric model and in Section 5 we present
its respecification. In Section 6, the results of the estimation of
the respecified model are reported and in Section 7 we describe the

results of an illustrative projection to 1980, We close with

some concluding remarks in Section 8.



2. HOUSEHOLD HEADSHIP IN AUSTRALIA, 1961 TO 1976

Before describing the model which we have developed, we
shall attempt, in this section, to give an overview of the broad
changes in the numbers of households and in household headship ratios
which the model purports to explain. The model has been specified to
explain and project household headship ratios for a disaggregation of
sixty four demographic groups of the Australian population. Such data
are available at four Census dates - June 30 in 1961, 1866, 19711 and
19762 - and, at a lower level of disaggregation, for two survey dates -
November 19783 and August 19804. The Census data, disaggregated by
2 sexes, 4 marital states (nmever married, married, divorced and widowed
and 8 age groups (15-19, 20-24, 25-34, 35-44, 45-54, 55-59, 60-64 and
65 and over), are used in the estimation of the model. In this section
we discuss the changes which have occurred in these data but we restrict
our discussion to changes in households and household headship dis~
aggregated separately by marital status and by age.s In Tables 1 to 4,

we present the Census data disaggregated, firstly, by sex and marital

status and, secondly, by sex and age group. In Tables 1 and 3

See Department of Environment Housing and Community Developnent,
Household Head to Population Ratios and Marital Status Proportions;
1961, 1966 and 1971 (Canberra: Australian Govermment Publishing
Service, January 1877), p. 489.

Department of Housing and Construction, Preliminary Household Head
and Population Data, 1976 (Canberra: Department of Housing and
Construction, Building Division, 1978).

Australian Bureau of Statistics, Suryey of House Rental and Ownership,
Cat. No. 8710.0, November 1978.

Australian Bureau of Statistics, Survey of Housing Occupancy and Costs,
Australia, Cat. No. 8724.0, August 1980,

An excellent historical analysis of household formation was prepared
by O.B. Di Iulio for the National Population Inquiry, and further
information should be sought there: 0.B.Di Iulio,"Household Formation:
1911-2001; An Historical Analysis and Projection’] National Population
Inquiry Working Paper No. 24, April 1976, ’
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we present the numbers of households, the population and the headship
ratios for each demographic group, and in Tables 2 and 4 we present

the intercensal growth rates for households, population and headship

ratios for each group.

{i)  The Overall Picture

In the fifteen years from 1961 to 1976, the number of
Australian households grew at an average rate of 2.7% per year. However,
the Australian population grew at an average rate of only about 2.0% per
year over the same period. This suggests an average annual growth rate
of around 0.7% in the total household headship vatic for the Australian
csmmumity,i Hence, although the growth in the number of households
arose in part from population growth, a significent contribution came from
increasing headship ratios. As shown in Table 2, the growth rate in
the number of male-headed households over the period 1961 to 1876 was
2.5% per year, being composed of a 1.9% per year growth rate in the
male population and a 0.6% per year growth rate in their household head-
ship ratio. The growth rate of 3.6% per year in the number of households
headed by females was substantially higher than that for male-headed
households. More importantly, the composition of that growth rate
differed, with the growth rate of the female population, at Z.1% per year,
being similar to that for the male population, but with the growth of the
female headship ratio, at 1.5% per year, exceeding that for males. As a
result of these differential growth ratses for male- and female-headed

households, which arose almost entirely from the higher rate of growth

1. By simply adding together the rate of growth of the population and
the household headship ratio, we are neglecting a contribution from
the product of the two growth rates. In most cases this is negligible.
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in female headship ratios, women became increasingly important as
heads of households: in 1961, women headed 16% of all households,

whereas in 1976, women headed over 18% of households.

In the remainder of this section, we analyse changes
in the number of households and their distribution across demographic
groups, and then consider how the changes in this distribution
have arisen from differential growth rates between these demographic
groups. Finally we analyse the growth rate in the number of
households in terms of the growth and composition of the population on
the one hand, and the changes in the household headship ratios within

each demographic group on the other,

(ii)  The Changing Demography of Households

As the data in Tables 1 and 3 indicate, the tendency to
assume the status of hcousehold head differs with marital status and
with age. There have also been substantial changes over time in the
numbers of households headed by the different demographic groups. Over
the period 1961 to 1976, the number of households headed by persons of
every marital status and by persons of every age group increased.
However, as shown in Tables 2 and 4, rates of gfowth differed between
these demographic groups. This has led to substantial changes in the

demographic composition of the total stock of households.

As could be expected, by far the largest proportion of
households are headed by married males; however, this proportion has
declined steadily over the period from 77.1% of all households in 1961
to 72.4% in 1976. This decline has been due to the relatively slower

rate of growth in the number of households headed by married males of 2.3%

per year, compared to 2.7% per year for all households. The next most
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important sex/marital status group is widowed females. The number of
households with heads in this group grew at a rate of 2.8% per year,

but the proportion of all hcuseholds with such heads increased from

8.9% in 1961 to 9.4% in 1971 and then decreased to 9,1% in 1976. These
declines in the proportions of households with the more traditional
married male or widowed female heads are not a reflection of declines in
the number of households headed by the traditional groups themselves,

but rather a reflection of the above average growth in the number of
households headed by the less traditional sex/marital status groups.

The proportion of households headed by never married and divorced

persons of both sexes has increased substantially from 8.3% in 1961 to
13.1% in 1976. The most important contributions to this increase were
from households headed by divorced males and females, which grew, over
the period, at averagé annual rates of 9.4% and 9.0% respectively.
Households headed by never married males and females also grew at above
average rates of 5.4% aﬁd 4.6% per year respectively. These differential
growth rates between marital status groups have led to substantial changes

in the marital status composition of heads of households.

If we consider the age composition of heads of households,
we observe that the majority of households are headed by persons in the
prime age groups, 25-54 years. However, young people heading their
own households have become increasingly numerous. As shown in Table 3,
in 1961, 15-19 and 20-24 year olds headed 0.2% and 3.1% respectively of
households, whereas in 1976 the same age groupé headed 0.8% and 6.4%
respectively of households. In achieving these increases, hcouseholds
headed by such persons have grown at above average rates of 11.5% and
7.7% per year respectively. This increase in the proportions of

households headed by young persons had been at the expense of those
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(5]

The most interesting featurc of changes in the number of housecholds hcaded by
persons of different ages was the increasing importance of young persons.
However, the growth in the population of young persons could explain only one-
quarter to one-third of the growth in the number of households headed by young
persons, So, whilst changes in the growth rates of, and the age and

marital status composition of, the population are important in deter-

minis B b Cnange in the number £ houssholds 5 ot ey <an ALY
mining the changes in the number of households, they can only
part of the explanation for these changes. Of morve intervest for our

modelling exercise are the changes which have gccurred in the headship
ratios for each demographic group.
Household headship ratios have increased for all marital

states and almost all age groups over the period.  The average annual

rate of increase was greatest for never married males [%.6%} and females
- . o e 1 .
(2.5% and for divorced males (2.9%) and females (1.7%). The lowest

rate of increase occurred for married males (0.3%) and widowed females
(0.8%). For the increases in headship ratios over the age distribution,
we see that the annual average rate of growth in headship ratios was
fastest for the younger age groups - - 7.4% (10.4%) for 15-18 year olc
males (females) and 4.0% (8.7%) for 20-24 year old males (females) - -
and tended to decrease with age, up wuntil the 60-64 year age group and
beyond, where headship ratios had incressed by an annual average rate

of approximately 0.5%. Also for all age groups except 55-59 and 60-64,
the average annual rate of growth of female headship exceeded that

for males.

,e

1. It may appear inconsistent that, in Table 2 from which these figures

are taken, the average annual rate of increase in headship ratios for
211 females exceeds that for all males and yet for each marital status,
with the exception of the numerically small group, married females,

the female growth rate is less than the male growth rate. These
tesults are not, however, inconsistent given that the lowest rate of
inerease for males has occurred in the numerically largest group, the
marrieds, and the higher rates have occured in the smaller groups,
whilst the increases for females have been experienced more consistently
across all the groups, including the numerically large widowed group.
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(iv) The Important Features

As the above analysis has shown, whilst growth in the population
and changes in its distribution between marital status groups and ages
have led to substantial increases in the number of Australian households,
changes in household headship ratios for each demographic group have also
been extremely important., The respecified econometric model, described
below in Section 5, must explain the substantial growth in headship ratios
for all persons and, in particular, for women. Such growth suggests that
there has been an increased preference for, or gbility to sustain, separate
(as opposed to shared) living arrangements or an increase in the available
dwelling stock which enabled previously unmet demand for separate housing
to be fulfilled or a combination of both these factors, Various explana-
tions have been put forward for the above average growth in female
headship ratios, including increasing job opportunities, higher earnings,
and changing social values.l The econometric model must alsc explain
the relatively low growth in headship ratios for the more traditional
households headed by married males and females; it may be possible that
household headship for these groups is tending towards its upper limit.

In contrast, the high growth rates in household headship of divorced and
never married persons must also be explained by the model. Over the age

distribution we have observed relatively higher growth rates in the

oy

headship ratios for the young and the old. It appears that the young,
despite (or, perhaps, because of) their historically low headship ratios,
have responded to their increased affluence, employment opportunities
and social independence and to the increased availability of suitable

small-unit housing, by forming separate households. Older persons appear

1. 0.B. Di Iulio, op. cit., p.7.
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to be retaining independent headship status to a much later age.
This is probably tﬁe result of the increased affluence of older persons,
due to improved social security provisions, plus improvements in health
at older ages. It is the challenge of the econometric model to

incorporate all the above factors into its explanation of household

headship over the period.
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3. POST MORTEM ON AN EARLIER ECONOMETRIC MODEL
OF HOUSEHOLD HEADSHIP

In this section, we discuss the IMPACT Project's original
econometric model of household headship,1 the rationale behind its
specification, and the lessons which can be learnt from its failure.
This discussion should help to identify those features which should be

present in its respecification.

(1) The Reduced Form

The number of households formed will be determined by the inter-
action of factors affecting the demand for household formation and the
supply of housing. Hence a model of household headship ratios should
attempt to incorporate interactions between the demand for household formation
(over and above increases expected as a direct result of population growth)
and the supply of housing, possibly via a reduced form specification. It
was the intention that the earlier model should be of the reduced form;
however, as data at a sufficiently disaggregated level regarding the supply
of housing were sparse, the model made limited use of supply variables.
Consequently, the model was not a fully reduced form, but predominantly
reflected characteristics of the demand for headship.  This could cause
the model to over-predict headship ratios when there are housing supply
constraints. However, it has been suggested that, in the long run, the
rate of household formation will be demand determined, with no supply
constraints,z The earlier model could, therefore, be seen as a long mum

model of household headship. For some purposes, it may be preferable to

1. The specification and estimation of the original model and an analysis
of its in-sample performance are more fully documented in P.J. Williams

and R.C. Brooks, op. cit. .

2. A.R. Hall and M.R. Hill, "Housing Demand in Australia," The Economic
Record, Vol. 36, No.76, December 1960, p.550,




17

search out supply data to enable the estimation of a short-run reduced
form model of houschold headship. This represents a possible direction
for future research, but it has not been attempted in the current

respecification, which is intended to explain only changes in household

formation when there are no bottlenecks in the supply of housing.

(ii)  The Specification of the Original Model

In the specification of the original model, the headship ratio,
hint , for the iﬁh sex/marital status group of people in the age group
with mid-point n at time t , was estimated using a partial adjust-

ment technique, where the headship ratic for each age/sex/marital status

group depended upon

(i) the level of desired headship, h;nt , which that group
would wish to achieve in the absence of any constraints
on their behaving in a similar manner to people who were

in the same age/sex/marital status group in the past;

(ii) the level of headship which has been accepted by the

general community for that group in the past, hin(tal)’

(iii) the gap between the past headship level and desired head-
ship; and
(iv) the speed of adjustment, Wl .

The adjustment parameter, Wl , was determined by an iterative
technique, and the value chosen suggested that, over a Census period of
five years, adjustment from past headship levels towards desired head-
ship is almost complete. However, the model was insensitive to changes

in W1 and, as only two time transitions were available for its estimation,

the value of W, was poorly determined. Despite the availability of a

further time transition for the estimation of the respecified model, it

is unlikely that the estimation of dynamic parameters such as Wl could
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be improved substantially using asample whose time series dimension is

so short. Given this, it was decided to dispense with the limited
dynamics offered by the partial adjustment framework. In the new model,
adjustments are assumed to work themselves out fully by the end of the
five year response periods bounded by the Census dates.

In the original model, the level of desired headship was esti=-
mated as a logistic function of its demographic and socio-economic deter-
minants. The logistic function ensured that estimated headship ratios
were bounded from below by zero and could not exceed reasonable upper
limits. This is a particularly useful feature for any model of headship
ratios which is intended for use in projections, for it ensures that, even
in very long mum projections, headships cannot exceed reasonably expected
levels. The demographic and socio-economic variables used in the model
were chosen according to their expected ability to explain headship, but
this choice was severely constrained by the poor availability of disaggre-
gated data series. A pragmatic approach to the construction of data
series and the inclusion of explanatory variables of necessity has persisted

in the respecification of the econometric model.

(iii)  The Demographic Characteristics of Household Headship

As shown in the descriptive analysis of the previous section,
demographic factors - age, sex and marital status - are extremely
important indicators of the likelihood that any given individual will be
a household head, irrespective of his socio-economic characteristics.
Demographic factors were accounted for in the model by estimating separate
equations for each sex and marital status group and by including two life-
cycle variables in the specification of the estimated equations. Apnalysis of
headship ratio data shows that, for all sex/marital status groups, the

propensity to be a household head increases with age up to a point, after
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which the propensity declines, and the life-cycle variables were
specified to track these effects. The respecified model retains
the feature of estimating separate equations for each sex/marital
status group but incorporates life-cycle effects in a different

manner.

(iv) The Socio-economic Determinants of Household Headship

The relationships between headship ratios and their socio-
economic determinants are complex. 1f the supply of housing does
not provide a constraint, we can postulate that the individual's
decision to become, or remain, a household head will be made after
balancing the costs of setting up, or living in, a separate household
against the benefits he will receive, given the constraint of his
ability to pay. In theory we could formulate a model of household
headship based on the maximization of net benefits from setting up
or living in a separate household subject to the ability of the
individual to pay. dLack of data precludes a full analysis of this
nature, but, if we assume that the benefits of separate housing
remain fixed over time, household headship decisions will be closely
related to changes in the ability to afford, and the costs of setting

up and maintaining, a separate household.

The individual‘é perception of his‘ability to afford a
separate household will be closely related to his current and past
levels of real income and his expectations regarding the certainty
of that income in the future. Unfortunately, data relating to
expected income levels and their distribution between age, sex and
marital status groups are sparse. It is, however, possible to proxy
for these data. Permanent disposable income per capita reflects

general economic conditions and unemployment rates reflect the relative
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certainty with which these conditions impinge on particular groups.
Although age, sex and marital status specific unemployment rates

were readily available, only an economy-wide measure of permanent
disposable income was available. Such general variables may not be
able to fully capture changes in the ability of a particular age/sex/
marital status group to afford separate housing, but they may be
sufficient for those sex/marital status groups, such as married and
previously married males, whose income levels have tended to move in
line with economy-wide trends. For other sex/marital status groups,
such as females of all marital states and young males, whcse relative
income positions could have been expected to change substantially over
the period, it may be preferable to proxy for changes in income using
the labour force participation rates for each age/sex/marital status
group. Hence, in the specification of the original model, age, sgx
and marital status specific labour force participation rates wereg
included in the equations for never married males and for females of
all marital states, and permanent disposable income per capita and age,
sex and marital status specific unemployment rates were included in the

equations for never married females and for males of all marital states.

In estimation, these proxy variables performed adequately as

explanators of household headship, despite the simplicity of our postu-
lated relationships between income, unemployment and labour force
participation. Unfortunately, such simplicity led to substantial
inaccuracy in projection. The consequences of this will be discussed

more fully later in this section.

Another important economic determinant of household headship,
which was mentioned above, is the cost of setting up and maintaining

a separate household. This will depend, among other things, upon



21

rental and hoﬁsing prices, costs of removal and maintenance costs,
and can be expected to bear a negative relationship to headship.
The lack of suitable data led to the inclusion of only one cost
variable, namely, a housing price index. This index can be expected
to capture the effects of changes in the cost of housing relative

to other consumer prices and was used as the deflator for income
(and all other monetary variables}. This variable appeared to
perform adequately in the original econometric model, and was there-

fore also included in the respecified model.

Since the original model was essentially a reduced form,
the supply of housing was perceived as an important determinant of
household headship, especially for groups such as young persons
requiring small-unit dwellings, previously married females requiring
cheap, and often welfare-sponsored, housing and young marrieds who
may double-up with parents in periods when housing market conditions
are tight. Data availability restricted us to the use of only one
supply variable, the availability of welfare housing, which was
moderately successful in helping to explain the headship of previously
married females. Due to the lack of readily available supply infor-
mation, we have chosen, in the respecification, not to estimate the

reduced form but to concentrate on estimating the demand for household

headship.

Over time there has alsoc been a variety of changes in social
attitudes which have affected demand for headship, and their effects
may not be explainable in terms of the t§pes of variables considered
above. The changing social attitudes towards women and their independence
and towards the nuclear family are twb examples. For the purposes of
econometric modelling, such effects could, at best, only be proxied by

the use of other variables.  Attempts in this direction did not prove
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successful, so variables representing changing social attitudes were

not included in the original nor in the respecified econometric model.

(v} Estimation and Projection with the Original Model

The model described above was estimated using data from the
1961, 1966 and 1971 Censuses and performed adequately over this period;
in general the signs on parameters accorded with a priori expectations,
the fits of the equations (as measured by their co-efficients of deter-
mination} were good and the model tracked the in-sample movements in
household headship ratios adequately. However, when simulations to
1976 were performed, the model was umable to capture those changes in
headship ratios which had occurred. In Table 5, the actual and
projected headship ratios for 1976 are presented.

The table indicates that the projected headship ratios did
not closely match actual headship ratios in 1976, For never married
males and females, the projected values underestimated headship at
younger ages, overestimated headship for the middle ages (40's to 50's)
and underestimated headship at older ages. This pattern of inaccuracy
over the age distribution had also been noted within the sample period,
but it worsened in projection. The most inaccurate projection was
made for married males, where the econometric model projected household
headship ratios for males of all ages to be extremely low (below 0.5).
For married females, the projected values exceeded actual headship ratios
for all ages up to the 70's, and, for all previously married women,
projected headship ratios always exceeded the actual values. Similar,

although less severe, overestimation occurred for previously married men.

These projectionswere most unsatisfactory. The poorest

approximations to actual values occurred in the numerically largest
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groups - married males and widowed females - and the underestimation
and overestimation which occurred for other groups appeared to be systoem-

atic across all ages.

(vi) The Poor Performance of the Original Model

The poor performance of the econometric model in estimation
can be related to the economic explanators of headship behaviour and
the simplistic manner in which they were incorporated into the model.

Firstly, as discussed above, it is unlikely that general
variables, such as per capita inéome and expenditure on welfare housing,
will be able to explain adequately the changes in household headship
for specific groups, since important distributional effects will not
be captured. For instance, the econometric model was unable to explain
the substantial increases over the early 1970's in the household head-
ship of young persons. Over this period there were substantial shifts
in wage relativities which favoured young persons and we could expect
that their incomes increased above the rates of increase experienced
by other demographic groups. DBecause it failed to take account of the
particular level of income of young people and the shifts in that income
which occurred over the period, the model underestimated the headship
of young persons. The difficulty in removing such specification errors
arises in finding accurate measures of income for the large number of
demographic groups under consideration. Data are sparse and often of
poor quality. Hence, it is not obvious that the resources which would
be necessary to derive such data disaggregated by demographic groups
would lead to substantially more accurate headship estimates. Despite
these pessimistic observations, in respecifying the econometric model
substantial effort has been expended in constructing series of

disaggregated income data. These will be discussed in Sections 4 and 5.
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Secondly, the original econometric model did not allow
for the tendency of potential demand for independent household status
to be highest amongst those groups whose incomes historically have
been insufficient to support such independent status. We could
postulate that, for each demographic group, there exists a threshold
income below which income changes have little effect on headship, but
above which even small increases in income can lead to substantial
increases in headship. This specification could be extremely useful
in explaining the behaviour of some of the less traditiomal headship
groups, such as young people. An attempt to incorporate this postulate

has been made in the respecification of the model.

Thirdly, in the original econometric model we attempted to
proxy for changes in the ability to afford separate housing and the
certainty associated with this ability,using general income variables
and labour force participation and unemployment rates. Despite the
disaggregation by age, sex and marital status of the labour force variables,
these proxies did not perform adequately. By way of example, the ability
of the model to capture the increases in household headship for young
Australians in the 1970's can be explained partly by the use of the
general income variable which, as discussed above, did not idéntify the
positive influences on teenage headship from above-average increases in
teenage wage rates and unemployment benefits, and partly by the simplistic
use of disaggregated labour force participation and unemployment rates
which did not recognise the combined effect of declining labour force
participation, increasing unemployment rates and increasing durations of
unemployment on teenage incomes. In Australia since the mid-1970%'s, the
increasing unemployment rate has been accompanied by increases in the
duration of unemployment. Hence, the unemployment rate alone overestimates

the increase in the number of persons directly affected by unemployment.
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On the other hand, it underestimates the deleterious effects of
unemployment on those who do experience it, because those who are
experiencing unemployment will be bearing, individually, an increasing
proportion of the loss in national income resulting from unemployment,
whilst the income of those not experiencing unemployment will be
relatively unaffected by the increasing unemployment rate. Hence,

those teenagers who were in the labour force and who were not unemployed
in the 1970's were increasingly able to afford separate housing, whilst
their unemployed peers became less and less able to do so. Thus the
ability of individuals within a demographic group to afford separate
housing will depend upon the composition of that group according to
labour force status - - employed, unemployed and not in the labour force - -
and the incomes which accrue to each of these labour force states. If
it is possible to distinguish between these labour force categories,

it will be possible to compute a more comprehensive and accurate
estimate of income for each demographic group. It will also be possible
to relate the headship behaviour of a given demographic group to changes
in the probability that individuals in that group will be employed,
unemployed or not in the labour force, to changes in the periods for
which they can be expected to experience these labour force states, and
to variations in the income accruing to each of the labour force states.
In the respecification of the econometric model, efforts have been made
to measure the level of average per capita income for each labour force
status group, and to determine the probability that an individual of any
given demographic group will be in receipt of income from each of these

sgurces.

The specification of the econometric model of household
headship attempts to incorporate the features discussed above. After a
short discussion in Section 4 of the available data, the respecified

model is detailed in Section 5.
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4. DATA

There is no limit to the theoretical complexities with which
an econometric model describing Australian household behayviour could be
specified, but all such complexities are limited by data availability,

In order to take account of the demographic characteristics of household
headship, it is necessary to obtain household headship data disaggregated
by age, sex and marital status. As discussed in Section 1, such data

ave available from the 1961, 1966, 1971 and 1976 Censuses and from two
surveys held in 1978 and 1980. The Census data are available disaggre~
gated by ten sex/marital status groups-- never married males and females,
married males and females, permanently separated males and females, divorced
males and females and widowed males and females -- and fourteen quin-
quennial age groups, from 15-19 to 80 and over. The survey data, however,
are available disaggregated by only four sex/marital status groups - -

not married males and females and married males and females-- and by only
six decennial age groups from 15-24 to 65 and over.

Due to lack of disaggregation, in particular by marital status,
of the survey data, we have declined to use these data in the estimation
of the model. They can, however, be used to test the outrof-sample
performance of the econometric model. The Census data were not used at
the fullest possible level of disaggregation by either age or sex/marital
status group. Since the aim in modelling household headship ratios is
to enable projections of the number of households in Australia, our
projections of household headship ratios must be compatible with those
projections of the population which are derived from the population pro-

jection facility of the IMPACT Project's demographic core.l This facility

1. See Dennis Sams. op. cit., and Dennis Sams and Pam Williams, op. cit..
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provides projections of the ?opulation disaggregated by eight legally
defined sex/marital status groups; it therefore does not distinguish
between permanently separated and married persons. Unfortunately,

in terms of their headship behaviour, married and permanently separated
persons differ markedly, especially for women, and it is likely that

the determinants of their headship will also differ. Hence, there is

the possibility that some mispecification could arise when attempting

to select explanators for the headship behaviour of the combined group

of married and permanently separated persons. The aggregation of

married and permanently separated persons also disallows direct comparisons
between projected headship ratios and the survey figures for 1878 and

1980 since the latter combine permanently separated persons with not
married, rather than married, persons. However, by using approximations
to the proporticons of persons in each sex/marital status group, comparisons
between the survey data and projections of the econometric model can be
made. In defence of the aggregation of married and permanently separated
persons, we point out that the concept of permanently separated is not
particularly clear, and it is not obvious that the criteria by which
persons declare themselves as permanently separated are consistent between
persons or over time. Until improvements are made to the data relating to
non-legal marital states, such as permanently separated and de facto married,
we are committed to using the legally defined marital states and to

accepting the difficulties this causes.

The disaggregation across the age distribution that is provided
by the Census is also not fully utilised. As the explanators of house-
hold headship include age-specific information on incomes and labour force
behaviour, it was felt that little could be gained by disaggregating the age
distribution of headship ratios beyond the disaggregation which was generally
a&ailable for thesc variables. The eight age groups used still enable us

to capture the life-cycle characteristics of headship behaviour.



Thus, the data on the dependent variable to be estimated
were headship ratios for eight sex/marital status groups -- never
married males and females, married1 males and females, divorced males
and females and widowed males and females -~ and eight age groups --
15-19, 20-24, 25-34, 35-44, 45-54, 55-59, 60-64 and 65 and over --
at four (ensus dates -- 1961, 1966, 1971 and 1976. Unfortunately,
due to a lack of data concerning the labour force variables (which will
be discussed later), data from the 1961 Census could not be used. As
only three time series points were available, it was necessary, as in
the previous model, to use cross-sectional information on the age
distribution of headship ratios. Reliance upon cross-sectional data
in estimation leads to some difficulty in the interpretation of the
results of the model, since the response of headship to changes in its
explanatory variables over the cross-section may not be equivalent to

its response over time. Unfortunately, this difficulty cannot be avoided.

The most attractive means of using this cross-sectional
information over the age distribution is to capture the life-cycle
influences by specifying the response coefficients of headship ratios
with respect to their explanatory variables to be age dependent. The life-
cycle variables used were the mid-point of the age groupz, n, and its

2 .
square, n~ , where the eight age groups were as given above.

The respecification of the econometric model attempts to relate

an individual's probability of heading his own household to his long-run,

1. As discussed above, married includes permanently separated.

2. To enhance reporting of the parameter estimates, the life-cyle
variables were scaled by the first age, 15 years, and could be

denoted more appropriately as Ef%% and {f%} ‘
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or permanent (as opposed to transitory), supernumerary income, where
supernumerary income is that part of income which exceeds the income
necessary for subsistence. Since an individual's income will be
closely related to his labour force status - employed, unemployed or
not in the labour force - the model attempts to relate household
headship for each demographic group to the per capita income accruing
to each labour force status, the probability that an individual within
a given demographic group will attain each labour force status, and the
expected duration in that status. The model therefore requires data,
for each demographic group, on income accruing to each labour force
status, on the labour force participation and unemployment rates, and
ot the durations of labour force participation and unemployment.
Ideally, the disaggregations of these data should correspond to those
available for the household headship data. Also, since calculations
of permanent variables require data for several preceding years as
well as for the current year, to be able to use all four Census points
of headship data, it would be necessary to collect and/or construct
data series for each financial year from 1956/57 to 1975/76. It would
also be desirable to extend the data beyond the sample period to enable
out-of~sample projections to be compared with actual data. Due to the
poor availability of labour force data prior to 1564, it was possible
to construct the relevant labour force series only from 1961/62 on.

It has not been possible, therefore, to use the information regarding

household headship ratios as at the 1861 Census.

Income data are sparse, and must be constructed using

. . - . . . i . ,
information from various publicationg”. The Australian National Accounts

1. Further details regarding the construction of these income series
are given in Dennis Sams, "Income Data Requirements for the IMPACT
Project's Household Headship Model'', IMPACT Research Memorandum
BACHURQO Module, Melbourne, July 1981.

2. Australian Bureau of Statistics, Australian National Accounts
National Income and Expenditure, Cat. No. 5204.0, various issues.

g
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provide, for cach financial year, data on total household dispoesable

income from various sources, not necessarily in the disaggregations

required for this study. The publication, Commonwealth Government

Finaqggl (or, as previously titled, Public Authority Finance), provides

more disaggregated information regarding government cash benefits to
persons, such as unemployment benefits and pensions. Information

regarding the disaggregation of income according to demographic groups

.

is available from various issues of Income Distribution, Australia®

and from Social {ndicatqzis. We require total household disposable

income te be divided into five categorics:

(i3 earned income, which is constructed from the Australian

National Accounts as the sum of wages, salaries and

supplements plus the income of umincorporated enterprises

less income tax pavable;

(ii) unemployment benefit income, which is derived from Common-

wealth Government Finance;

(iii) not-in-the-labour force income (where this income consists

of transfers paid topersons as a result of their not-in-
the labour force status and which would cease iLf these
persons entered the labour force), which is derived from

Commonwealth Government Finance as the sum of age and

invalid pensions, widows pensions, supporting mothers
pensions, sickness and special benefits, war and service
and other pensions, third party insurance transfers and

unfunded retirement benefits;

1. Australian Bureau of Statistics, Commonwealth Government Finance,
Australia, Cat. No. 5502.0, various issues.

2. Australian Bureau of Statistics, Income Distribution, Australia,
Cat. No. 6502.0, various issues.

3. Australian Bureau of Statistics, Social Indicators, Australia,
Cat. No. 4101.0, various issues.
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{(iv) unearned income (where this income is derived from sources

totally unrclated to labour force status and does not
represent the principal source of income for those
receiving it), which is derived from the Australian

Natdional Accounts and Commonwealth Government Finance as

the sum of education and health benefits, child endowment,
imputed income from dwellings, and cash benefits from
State and local governments less consumer debt interest

and other direct taxes and fees; and

{(v) unearned income, =~ principal source (where this is

the principal source of income for those receiving it),

which is derived from the Australian National Accounts

as the sum of interest and dividends plus net transfers

from overseas.

The division of aggregate household disposable income into the
above five categories is not ideal; in some cases it has been difficult
to assign a particular type of income to the correct category - -for
instance, income from third party insurance transfers and unfunded
retirement benefits may not necessarily cease if the recipients join the
labour force -- and in other cases more thgn one category may apply --
for instance, income tax payable should have been deducted from more than
just the earned income category. Lack of alternative data precludes

further refinements.

The five income categories discussed above were not available
disaggregated according to the demographic groups required for the
headship model. This disaggregation was made using information from

various issues of Income Distribution, Australia , which was,

tnfortunately, not available for all years of the sample period,

plus data on unemployment benefit payments from Social Indicators.

The information required to make these disaggregations was not complete;



33

in fact, whilst a disaggregation into the required eight age groupings
could be made, it was only possible to disaggregate by sex and not by
marital status. Hence, the income data available for the estimation
of the headship model consist of a time series of financial year real
per capita incomes from 1961/62 to 1975/76 disaggregated by source,

by sex and by eight age groups.

This income is not, however, supernumerary income, so the level
of subsistence income must be deducted, To simplify the data requirements,
it has been assumed that the level of real subsistence income per capita
does not vary between demographic or labour force status groups, but
only with time. Within the class of demand systems models based on the
Klein-Rubin utility function, we can define the Frisch parameter, w,
as equal to the negative of the ratic of total expenditure to supernumerary

. 1
expenditure.” Hence,

i Yt - st ,
(Yt TSy T Tt)

- W

where Yt is real disposable household income per capita, s, are real
savings per capita and Tt is real subsistence income (or expenditure)

per capita. Thus,

Williamsz has developed a general relationship between the Frisch

parameter and real household income per capita which, when converted

1. The seminal paper on the Frisch parameter is R. Frisch, "A Complete
Scheme for Computing all Direct and Cross-Demand Elasticities in a
Model with many Sectors', Econometrica, Vol.27, 1959, pp.177-196.

2. Constantino Lluch, Alan A. Powell and Ross A. Williams, Patterns in
Housechold Demand and Saving (New York: Oxford University Press, 1977},

p. 7611,
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to 1966/67 Australian dollars, becomes

_ -0.36
- w = 2.4834 Y,

It follows that real per capita subsistence income is given by

: ]

t t
-2.4834 Yt“g‘zé

The level of real per capita supernumerary income for each sex and
age group is thus given by the level of real per capita income for
that group less the level of real per capita subsistence income for

the economy as a whole, as given in the above equations.

Since we require the income data to be permanent, rather
than transitory, we make a weighted moving average over the data for
each Census year and the four financial years preceding it to arrive

at the real per capita supernumerary incomes to be used in the

. . 1
estimation of the model.

We also require an index of the cost of setting up, or main-
taining, a separate household which can be used as a deflator for the
incomes which have been calculated above. This index was calculated

as a weighted average of the "housing" and "household equipment ond

1.  The weights for the current Cefisus period t, and the previous 4
financial years are given the values set out below:

. 24030
.23256
.21706
. 18605
. 12403

QOO OO

The sequence is defined so that
. wt"'jumt—(j‘*‘l) - Zj/ % Zj W N -:3 o 3
j=0° J v 3T e

and
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operation' components of the Consumer Price Indexl (CPI}. The
real income variables were converted back to nominal terms using the
CPI and then deflated by an index of housing prices, namely a
weighted average of the '"housing" and "household equipment and
operation" components of the CPI. The income variables are therefore

expressed in terms of constant housing prices.

The construction of the labour force series to be used in the
estimation of the econometric model has been fully documented eisewherez,
but a short discussion will be given here. The major sources of data
on the labour force participation and unemployment of the Australian
population are: the Workforce Surveys, which provides quarterly information
at a highly aggregated level for years prior to 1964; the Labour Force
Survey4, which has been conducted quarterly since 1964 and monthly since
February 1978; and the Labour Force Experience Sufveyss which has been
conducted intermittently since 1969, with data being available for
1968, 1972, 1974, 1975, 1976, 1978 and 1979. These surveys have varied
over time in the nature of the data provided and their level of
disaggregation. Ideally the labour force data required for the
estimation of the household headship model are, for a "typical week”

in each financial year from 1961/62 to 1975/76, labour force participation

1. Australian Bureau of Statistics, Consumer Price Index, Cat. No. 6401.0,
various issues,

2. Pamela Williams,"Labour Force Data Requirements for the IMPACT Project's
Household Headship Model", IMPACT Research Memorandum, BACHUROO Module,
Melbourne, July. 1981.

Australian Bureau of Statistics, Labour Report, various issues.

A

4. Australian Bureau of Statistics, Labour Force, Cat.No. 6203.0,
various issues.

5. Australian Bureau of Statistics, Labour Force Experience,
Cat. No. 6206.0, various issues.
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and unemployment rates disaggregated by demographic groups (where
these groups are the same as those available for household headship
ratios), and average durations {(as a fraction of the year) of labour
force participation and unemployment disaggregated by demographic

groups.

These data series were collected and partly constructed
from information given in the three surveys, supplemented by some
Census information. The Australian Bureau of Statistics has made
revisions to labour force data prior to 1978 to incorporate improved
population estimates and to ensure comparability with more recent
survey data, Where possible, revised figures, have been used. To
enable the use of these revised figures, which are available for only
the August guarters, we have assumed that the August revised survey
figures represent a "typical'® survey week, and therefore reflect
epployment conditions over the year as a whole. The series were all
constructed on a calendar year basis and were averaged to give

financial year series.

As discussed above, the major socurce of data on labour force
participation and unemployment rates was the Labour Force Survey. However,

the only source of suitable labour force data prior to 1964 was the Work-

i

orce Survey, which was of limited use since it did not cover the entire
labour force and provided highly aggregated data. Prior to 1964,

we used labour force participation rates and unemployment rates,
disaggregated only by sex, from the Workforce Survey. They were
disaggregated further using the age and marital status distributions
suggested by the 1964 Labour Force Survey data. In general, the Labour
Force Survey provides information, from 1964, on labour force parti-

cipation rates for males and females, married and not married, for the
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eight age graupsl required in our analysis. However, the data on
unemployment rates provided by this survey are generally only available
for males and females, while the only marital status disaggregation
available is into married and not married for females from 1872,
Moreover the Labour Force Survey disaggregates unemployment rates by
2 . e
age only to the level of six groups,” where the first five groups
correspond to the required age groupings and the sixth age grouping
is for persons aged 55 and over. It was decided to use labour force
data disaggregated by the required eight age groupings, which implied
the need to cunstruct series of unemployment rates for persons
aged 55 and over. »This was achieved using proportions calculated
from Census data. For the disaggregation across marital states, the
lack of data is more severe, and it was decided to use labour force

data for males only (undisaggregated by marital status) and for

females disaggregated into marrvied and not married. If the labour
force behaviour of males and not married females did not vary greatly
across the individual marital states, this lack of disaggregation
would not substantially distort our results. Census data indicate
that this is not in fact true; for example, never married males
have lower labour force participation rates and higher unemployment
rates than the male average and never married females have higher
labour force participation rates than the not married female average.
Unfortunately, lack of data disallows improvements in this regard.

Given the disaggregation into married and not married females, it

1. Whilst the eight age groups are generally available, the groups
55-59 and 60-64 were aggregated up to the August quarter of 1966,
The combined group was disaggregated using proportions suggested
by the earliest available disaggregated year.

2. Prior to 1970, the age groups 20-24 and 25-34 were combined into
the group 20-34, and the age groups 35-44, 45-54 and 55 and over
were combined into the group 35 and over. As for the labour force
data, combined groups were disaggregated using proportions suggested
by the earliest available disaggregated vear.
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was necessary to construct individual data series of the unemployment
rates of these two groups. Female unemployment rates are disaggregated
by age and into married and not married from 197Z, so the data prior to
this was calculated using the age distributions of married and not

married females suggested by the 1872 data.

Whilst the Labour Force Survey provides some aggregated
information on the duration of unemployment, it provides no data on the
duration of labour force participation. Such data can, however, be
constructed from the Workforce Experience Survey using data series of
numbers of persons in the labour force or unemployed at some time during
the vear preceding the survey. We propose that the average duration
of labour force participation (unemployment) as & proportion of the
year is equal to the number of persons in the labour force
(unemployed) in a typical week during the yvear divided by the number
of persons in the labour force (unemplayeé} at some time during
the year. We therefore require series of numbers of males and married
and other females who experiénce, at some time during the year, labour
force participation or unemployment, disaggregated by eight age
groups, for each year from 1961 to 1976, " As this dinformation was
available only for some years in the sample periocd and for only a
limited disaggregation, it was necessary to construct a large part of
the required series. The labour force participation experience data
was available in the reguired disaggregations, but the unempioyment
experience data was available only for six age groups (the same as for
unemployment rates) and was not‘disaggregaﬁed into married and other
females. The age groupings were extended, and the split of females
into married and other was achieved, using the same methods described
for the unemployment rates. It was then necessary to interpolate

and extrapolate backwards in time to construct annual series of these



data. To do this, we specified a functional relationship over time
between the known series of labour force and unemployment rate data and
the partially unknown series of labour force experience and unemployment
. 1 TS ; . -
experience data. Smooth relationships between average durations of
labour force participation and labour force participation rates, and
between average durations of unemployment and unemployment rates, were
fitted to the few data points available and used to interpolate all

other required data points.

1. The exact form of these relationships is given in Pamela Williams,

op. cit. -
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5. THE RESPFCIFICATION OF THE ECONCMETRIC MODEL

The respecified model of household headship attempts to
explain household formation under conditions in which such formation
is demand determined and not limited by constraints on the supply of
housing. Since the demand for household formation of an individual is
closely related to his or her demographic and socio-economic character-
istics, we have attempted to incorporate these factors as fully as

possible into the respecified econometric model,

(i} The Dependent Variable

We define hiqt as the headship ratio for the ith sex/marital
H

1

status group of people in age group withwgid~p0int n at time t.
The use of headship ratios disaggregated into demographic groups follows
ffcm Section 2, where it was shown that headship ratios exhibit certain
characteristics according to the age, sex and marital status of the

group under consideration, and that these characteristics persist over

time.

1. There are eight sex/marital status groups, denoted by 1i:
{1} never married males,
{2} never married females,
(3) married (including permanently separated) males,
(4) married (including permanently separated) females,
(5) divorced males,
{(6) divorced females,
(7} widowed males, and
(8) widowed females;

and there are eight age groups, denoted by n:

(1) 15-19, (5) 45-54,
(2) 20-24, (6) 55-59,
(3) 25-34, (7) 60-64, and

(4) 35-44, {(8) 65 and over.
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We postulate that the household headship ratio for any
given demographic group is logistically related to its socio-economic

determinants, as follows:

-

-1
(1) hint = Sin { L+ eXp [?in {Zint}J}

The logistic relationship specified in (1) has a lower asymptotic
Limit of’ zero and an upper asymptotic limit of Sin' Now, if
G<Sin<1’ it follows that 0< hint(i’ thus ensuring that headship
ratios do not exceed their interpretable range. The value of the
upper limits to headship ratios are not estimated as part of the model

¥

but are judgementally determined from an examination of the data.

fin(zint} is a linear function of age/sex/marital status

specific demographic and socioc-economic variables, Z,

which are
lnt’ h [

expected to affect headship ratios.

In order to estimate equation (1), we require a linear

transformation. Subtracting both sides of {1} from Sin gives:

%
) _ ” w1 o1
Sin ™ Pine = Sin[vl - {1 * eXp[ﬁin(Zintjj}' ] g

1

R Y PR |

it

= Mot exP[%in(zintll :

Therefore,

)
=]
ot
o
o+
H

eXP[fin(Zint)] ,
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and
Sin h hjnt
log T = Falind
int
Let
(5. -h, 3
_ in “int”
(2) Bipe = 108y = s
int
then
i - - o c 4=t 2
{3) Hint finczinﬁ)’ (i=1,..,.8; n=1,,..,.8; t=1,2,3)

In estimation, we treat (3) as a system of equations
which is estimated from pooled time series and cross-sectional
information. Hence, the model has been estimated for eight sex/marital
status groups (i), with data points generated by cross-sectional
variations in age (n) and time series variation in Census dates (t).
Because of the very limited time series data which would be available
to determine the age-specific upper limits, Sin’ for headship ratios,
we have assumed that the upper limit for headship ratios is invariant

with age; that is,

The externally fixed values of Si which are used in estimation are
given in Table 6.

TABLE 6: THE UPPER LIMITS FOR
HEADSHIP RATIOS

S1 {(never married males) 0.65
82 {(never married females) 0.65
S3 (married males) 0.97
S4 (married females) 0.10
SS {divorced males) 0.80
S6 {(divorced females) 0.85
57 {widowed males) 0.85
88 (widowed females) 0.80
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Whilst it is reasonable to assume that the upper limit for
headship ratios is invariant with age, it is not reasonable to make a
similar assumption for the functional relationship between headship
ratios and their demographic and economic determinants. We assume
that it is possible to specify some age dependency in the response
of household headship to changes in its socio-economic determinants,
such that the life-cycle determinants of headship are taken into account,
but where it is not necessary to estimate a separate equation for each
age group. Hence, we estimate g relationship of the following form:

{4} H. = f.(n, 7

R . = b Z
int ; int) » for i=1,...,8 ; t=1, 2, 3.

From these estimated values of Hin*’Via equation (2), we can derive the
implicit estimate of hint’ the headship ratio for the (i,n}th age/sex/

marital status group in period t.

(ii) The Explanatory Variables

Selection of the demographic and socio-economic variables
to be used as explanators of headship follows from the discussion given
in Section 3 and that given in Williams and Brooks.1 If the supply of
housing does not provide a constraint, and the benefits from setting
up or retaining a separate household remain fixed over time, an individual's
decision to head a separate household will be closely related to changes
in his ability to afford, and the costs of setting up and maintaining,
a separate household. His ability to afford a separate household will,
in turn, be closely related to his current and past levels of real
supernumerary income, which is the income over and above that required

for his subsistence, and the perceived uncertainty surrounding his
receipt of such income, which will be related to his expectations

regarding future employment, unemployment and labour force participation.

1. P.J. Williams and R. C. Brooks, op. cit., p. 4ff.



Hence, for each demographic group, we can identify two
elements which will affect the average ability of the group to afford
a separate household and, therefore, the level of household headship

for that group:

(1) the level of permanent real per capita supernumerary
. 1 . . . .
income” , which will vary according to changes in the
levels of the various sources of that income -- wages and
salaries, unemployment benefits, other government transfers

and unearned income; and

(ii) the probability that an individual within that demographic
group will be in receipt of such incomes, which will vary

according to

(a) the labour force status of that individual -- the
predominant source of income for employed persons
is wages and salaries, for unemployed persons is
unemployment benefits and for persons not in the
labour force is unearned income and government
transfers, whilst unearned income is received by

persons of all labour force states, and

(b) the likely duration for which that individual will
be in each labour force state -- the duration of labour

force participation, employment and unemployment.

It is the relationship between household headship and the economic

variables discussed above which will be highlighted in this specification,

1. Note that all incomes are given in terms of constant housing,
as opposed to constant consumer, prices,
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We postulate that household headship (as transformed to allow
for estimation) for each demographic group will be dependent upon the
utility, or satisfaction, level enjoyed by an economic agent representa-
tive of that demographic group. The expected utility index of the
representative agent will be constructed in such a way as to yield
plausible group behaviour with respect to household formation, given
average supernumerary income and the distribution of that income among
persons of different labour force status within the group. An appropriate
form for such a utility index is the Klein-Rubin utility functionl,

which is given by

(5) uyy = dn (Y-T), Y>T ,

where U is utility, Y is real income and I is the real income needed to

support subsistence (all three on a per capita basis).

As we have discussed sghove, an individual's supernumerary
income may derive from several sources depending upon his labour force
status. Although data limitations have led us to assume that utility
is independent of the source of income, it is clearly not independent
{see (5)) of the amounts of income, which will vary over time, t,
between demographic groups, (i,n), and, for given i,n and t, according
to labour force status, j. We thevefore identify three labour force

status groups, as follows:

(1) vpersons who are in the labour force for at
least some of the time but who never experience
unemployment (j = 1),

(2) persons who are in the labour force for at
least some of the time and who are unemployed

at some time (j = 2), and

1. The seminal article is L,R, Klein and H. Rubin, "A Constant-Utility
Index of the Cost of Living", Review of Economic Studies,

Vol.15, 1947-48, pp. 84-87.
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(3) persons who are never in the labour force (j = 3).

These groupings are exhaustive of the population and identify those
whose income will be directly affected by changing employment,

unemployment and labour force participation.

The expected utility index for the agent representative of
the (i,n)th demographic group at time t is defined to be the probability
weighted sum of the utilities accruing to individual agents of the (i,n)th
sex/marital status/age group belonging to each of the labour force states
(j = 1,2,3) at time T. Thus the expected utility of the (i,n)th
representative agent at time t is written as

3
(©) gint - %Zl w'r'u'ﬂ:j’g’n (Yintj - lintj) :
J"',

- T. ) is ret ; ‘he sub-
where (Yintj 1nt3} is real supernumerary income for the sub-group

(i,n,j) at time €, and Wintj is the probability that a randomly selected
. . . . ., o .th
member of the (i,n)th sex/marital status/age group will be of the ]
. i . . .
labour force status in year t~. The Wiﬁtj are estimated by population

shares.

Data limitations restrict the use of equation (6) and it

has been necessary to assume that

r., . =T for all i i
intj Yoo ol ds

1. The use of the expected utility criterion mirrors one possible
treatment of risk in the theory of an individual agent; see
M. Friedman and L.J. Savage, 'The Utility Analysis of Choices
Involving Risk', Journal of Policital Economy, Vol,56, No.4,
August 1948, pp.279-304, The analogy holds because what is
formally accommodation of risk for an indiyidual agent becomes
allowance for income distributional effects in the case of a
representative agent constructed to be consistent with group
behaviour.
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that is, the level of subsistence income is assumed not to vary between

demographic or labour force status groups, but only with time. Equation
(6) therefore becomes

(7 £, =

int Yinti Pn{\‘lintj - Ft)] :

tde
[ e L

1

gint’ from here on referred to as expected utility of income, is the
economic explanator of transformed headship in the model, and we can
specify equation (4) as follows:
(&) Hint T %n T Bin gint !

This formulation, however, implies that separate coefficients
are necessary for each of the 64 sex/marital status/age groups and
that separate equations would be specified for each of these age groups.
As discussed above, the data do not allow for the estimation of this large
number of parameters and it will be necessary to restrict the coefficients
in some way which will still allow for the demographic characteristics
of headship to be captured. We postulate that the response of
individuals, in terms of their headship decision, to economic stimuli
will vary with age, such that younger persons will be more likely, and
older persons less likely, to change their living arrangements in
response to changes in their economic situation. This is because,
when compared to older persons, younger persons are more mobile, have
a wider range of acceptable alternatives with respect to accommodation
and are less likely to have wealth that could act as a buffer under

adverse economic conditions. We specify

(9} €, = B, +vy.n + 6.1 .
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This formulation should impose age dependency on the response of

transformed headship to changes in its economic determinants.

The final form of the equations to be estimated is as

follows:

7z
{10} H. =,k 3. 0+ v.n o+ 6.0 3E,
N int “in (By * vy i }gznt*
where
.

{Si ) hintz
(11) H, . = log |- ,
L Tint = i by o | ?

. int
and

3

I e e
{1z . = w, . tn(Y., . -1
L2 int mzj inti 7t int] I oo

i
o

It is possible to interpret this model in terms which clearly indicate
; . _ . . e PP S

the micro-level behaviour which is implied by the model. This
alternative interpretation has been presented for interested readers

in Appendix 1.

(ii1i} Generation of the Income Data

In order to estimate the system of equations, (10} - (12},

By o g
OO0

it is necessary to separate the population into the three labour
status categories and to identify the income accruing to gach of these
groups. To accord with data availability, we express these requirements

P

in terms of labour force participation and unemployment rates, durations

PR

of labour force participation and unemployment, and incomes according

1. We are grateful to Alan Powell for this interpretation.



49

to their source. Quite apart from data availability, if the equations
of the model can be expressed in terms of rates and durations of labour
force participation and unemployment, and in terms of incomes according
to source, it will be possible to determine directly the relationship
between household headship and these variables and the response ot
household headship to changes in these variables.

Let the number of persons in the nth age and ith sex/marital
status group in period t be Kiner Kype ©8° be separated into three
components corresponding to the three labour force status categories
described above:

(1) ﬁgntl , the number who are in the labour force for
at least some part of period t and who are never

unemployed during that period;

+he number who are in the labour force for

ii)
(i) Knt2
at least some part of period t, but who are unemployed

at some time during that period; and

(iii) g%nrs , the number who are not in the labour force at
any time during period €,

. . 5 - h
We also define Kinfk to be the number of persons of the n

age and ith sex/marital status group who are employed {(k = 1},

unemployed (k = 2), and not in the labour force (k = 3), in the "typical”
survey week, which should reflect labour force and unemployment
conditions over the year as a whole. These three components are

exhaustive of the population in the typical week, so it follows that

(13)

RS R ]
et
i
[ e I ¥
it
et

intk

s
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We can also define the total number in the labour force in the
"typical' week as
1 . = X, + X,
(14) Llnt intl Klntz
By dividing the population in this manner, it is possible to
determine simple expressions for labour force participation and
unemployment rates and for the average duration of participation in
the labour force and of unemployment. The labour force participation rate
in a typical week in period t 1is given by
Eint

(15 Rint S
int

and the corresponding unemployment rate is given by

X,
a int2
(16) Yint L

int

The average duration in the labour force as a fraction of a
vear, in period t, is given by the ratio of those persons who are in
the labour force during the typical week to those persons who,

at some time during period t, were in the labour force; that is,

Lint
(a7) Mnt T AL ’
int

where, analogously to equation (14},

(18) Mint ™ Xner * Mnee

3

is the number of persons who are in the labour force at any time during

period t. The average duration of unemployment (among those who do



51

experience unemployment in period t) as a fraction of a year is

Xint2

(19) u. =
mt o Ry

It is possible to express the number of people in each

of our three labour force status categories, X nes? in terms of the

T

variables discussed above.

Firstly
iner = Yine T Mnez YoM (18)
L .
i 2
- SR %1“t* from (17) and (19)
int  Mint
_ .
= L. xl - “*nt from (16)
int “int
L. L. u,
(20) = X Alnﬁ - l“z,lnt from (15)
* int “int
L.
Secondly,
= MEQEEQ from (19)
Hint2 iy
int
L. u.
= M from (16}
Hint
(21) = Xy ﬁintuint from (15)
Hint
Thirdly,
Xines - Xint - Aint from (13) and (18)
L.
= Xint - Alnt from (17)
int
L.
(22) - 1 - int from (15)

int )\int



52

Now, the variable in which we are interested, from

equation (10), is the expected utility of income, gint’ which is,

from equation (12},

intj ~ t)

-

int

t
L s
it ~1ta
=

intjzn

As defined previously, the Wy are the shares of the population in the

ntj

jth labour force status category. From equation (13),
(23)

Substituting into equation (12), using equations (20), (21) and {22},

we have
L. £, u.
nt int inty
(24) g o= | 2RE . ADLARE gn (v, - T)
int kint nint intl t
. u L
“int int
+ Srp———— ﬂn(y. "‘P}
i Bt ] int2 t
£,
£ - .
. 1 - klﬁf n (Yint3 Ft)
N int |

We wish to express the incomes, Yiﬂtj’ which accrue to
i

L . .th . .
individuals in the j ljabour force status in terms of incomes, Iintk’

according to the source, k, of that income. We define I, for

intk’

each age and sex/marital status group to be:

(1) firstly (k=1), the income which would be earned
by a person in full-time employment for the whole year --

wages, salaries and supplements;
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(ii) secondly (k=2), the income which would be received
by a person who is unemployed for the whole year
{and which would cease if that person was to become

employed) -- unemployment benefit payments;

(iii) thirdly (k=3), the income which would be received
by a person by virtue of his not being in the labour
force (and which would cease if that person entered
the labour force} -- sickness and invalid pensions,

supporting mothers and widows pensions and the like;

(iv) fourthly (k=4), per capita unearned income, from
sources totally unrelated to labour force status,
which does not represent the principal source of
income for those receiving it -~ education and health

benefits, child endowment and the like; and

(v) fifthly (k=5), per capita unearned income, which is
the principal source of income for those receiving it --

interest and dividends and the like,

Given these definitions, it follows that the per capita
income accruing to persons who are in the labour force at least some
part of period 1t and who are never unemployed during that period,

Y , will be given by

intl

)} I,

2
(25) int3 " Iint4

+ (1~ Ai

g = X, .
Ym‘cl int Ilnti nt

Hence, the per capita income of these persons is the sum of their

income from employment (which is dependent on the average length of
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duration of non-participation in the labour force, (1 - Ain ), and

t

the per capita income which would be received by a person by virtue

of his not being in the labour force, Iint3’ and from sources totally

unrelated to labour force status (which is dependent on per capita

income derived from sources outside the labour force, Iint4}°

Similarly, the per capita income accruing to persons
who are in the labour force for at least some part of period t but who

are unemployed for some part of that period, Y, , will be given by
P P P int?

+ (1=,

(26) Y 1nt) Iintll

int2 Aint[?intiintz

s (1-a, ) T

¢ Tints * Yinea -

Hence, the per capita income of these persons is the sum of their
income from labour force sources (which is dependent on the average

duration of their participation in the labour force, kint; the duration

of their unemployment, e and the per capita full-year unemployment

nt?

benefit income, I and the average duration of their employment,

int2’
(1 - “int}’ and the per capita full year employment income, Iintl}’
from sources related to non-labour force participation (which is
dependent on the average length of duration of non-participation in
the labour force, (1 - kint)’ and the per capita income which would be
received by a person by virtue of his not being in the labour force,
IintS)’ and from sources totally unrelated to labour force status

(which is dependent on per capita income derived from sources outside the

labour force, Iint4)'

Finally, the per capita income accruing to persons who are

never in the labour force during period t, YintS’ will be given by
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Y. =1, + I, + I,

(27) int3 int3 int4 ints ’

being the sum of per capita income from sources related to non-
participation in the labour force (such as sickness benefits, and
the like), Iintz’ and per capita incomes from sources unrelated to
the labour force, where these incomes are received by everyone,

1. or as the principal source of income I. .
int4’ p P P Tints

Substituting (25), (26) and (27) into equation (24) gives

L, £, u, PR | + (1 - A
£ - [_.1nt . int int { .. int intl ; int) IintZ
int A, M.

Lﬁ int int + I, - T
int4 t

(28)

L. u, -
_ (u-lnt int 2n Aint{uintrintz +a Uint) Iintl}

+ (1~Ai 3 I + 1 - T

!
nt’ “int3  intd |t _ﬁ

'
int
+ 1 - fn | I, + I, + -
Aint int3 int4 IintS Ft
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The results of the estimation of this model are given
in the following section, along with an analysis of how the model
suggests household headship will respond to changes in incomes
(according to their sources), labour force participation and its

duration, and unemployment and its durationm,
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6. ESTIMATION RESULTS

The econometric model specified in Section 5 was estimated
separately for eight sex/marital status groups using ordinary least
squares (OLS) on an equation by equation basis,l The results of the

estimation of the coefficients of the constant terms and of &

“int
in equation (10} are presented in Table 7.
(i) The Parameter Estimates
In general, the results are encouraging. The fit of

the equations, as measured by the coefficient of determination
(adjusted for degrees of freedom), is good for all equations
estimated. We had expected that the signs on the parameters of the
expected utility of income for each sex/marital status/age group
would be negative, since headship could be expected to vary directly
with changes in income. This was true for all sex/marital status
groups and all age groups, with the exceptions of the older (55-58,
60-64 and 65 and over) age groups for married women. Whilst this
implies, counter-intuitively, that the headship of older married
women will fall with increases in their expected utility of income,
we are not particularly concerned since, firstly, most of the offending
coefficients are not significantly different from zero at the 95%

level and, secondly, the small numbers of married women who are

1. For the original model, an attempt was made to estimate the
equations as a system of seemingly unrelated regressions using
the full information maximum likelihood (FIML) technique. This
was not successful due to the presence of minor specification
errors. Hence, the ordinary least squares estimation technique
was used instead of FIML because of the superior robustness of
the former. The same approach has been adopted in the estimation
of the respecified model. See P,J, Williams and R.C, Brooks,
op. cit, pp.23-26,for a fuller discussion.
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houschold heads often assume that position under atypical circumstances.
Married female headship is most likely to occur when the couple are
temporarily or permanently separated, when the wife takes a dominant
role in the household or when the husband has been institutionalized
for a long period (for example, imprisoned or hospitalized). In

few of these cases is it possible to see a direct link between the
decision to head the household and income. It is, therefore, not
surprising that our model implies some inconsistencies in married
female headship behaviour. In most cases, for the whole model,

the parameters estimated were significant at the 95% level, although
insignificant parameters were more likely to appear at the older

ages, especially for married females and widowed males. These results
suggest that headship for the older age groups may well be determined
partly by factors other than income. For instance, older persons may
be less responsive, in terms of their headship decisions, to changes

in their income because they are likely to have accumulated wealth
which can act as a buffer in times of declining income, and they are
}ikely to have settled living arrangements, which they would be
reluctant to change. It was hoped that the age-dependency incorporated
into the specification of the model would be sufficient to account for
these factors, but it appears to have been unable fully to do so,
Overall, the model has successfully captured the variation in headship
across our eight age groups, eight marital states and the three census
years. In the following section, we analyse the performance of the model

for each of these groups.

(ii) The In-Sample Tracking of the Model

In terms of in-sample tracking, the econometric model has
been successful in approximating headship behaviour over the period

1966 to 1976. 1In Table 8, the actual and estimated numbers of
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households and household headship ratios for each sex/marital status
group are given. The table indicates that the econometric model
closely estimated the total number of households and the total
household headship ratio over the period, overestimating by 0.93%

in 1966, underestimating by 0.56% in 1971 and underestimating by

0.71% in 1976. When the estimates for each sex are considered, we sec
that the model performed less adequately in explaining female headship
behaviour. For males, household headship ratios and numbers of
households were overestimated by 0.34% in 1966, underestimated by
0.66% in 1971 and overestimated by only 0.08% in 1976, whilst, for
females, household headship ratios and numbers of households were
overestimated by 3.85% in 1966, but underestimated by 0.11% in 1971
and 4.25% in 1976. It is disappointing that the model found it more
difficult to estimate female headship and that it was increasingly
underestimated over the sample period, since it is 1ikely that the
future growth in the number of households will be heavily concentrated
amongst female heads. However, the model's performance in tracking
in-sample headship behaviour is adequate, even when we consider the

estimates disaggregated into the 64 age/sex/marital status groups.

The actual and estimated values of household headship
ratios for each age/sex/marital status group are given in Table 9,

and graphed in Figures 1 to 8.

(a) Never Married Males

For never married males, headship ratios increased over
the sarmle period Tor all ages and, in particular, for the younger
age groups (15-19, 20-24 and 25-34). The econometric model captured

these increases but total never married male headship was overestimated
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by 3.20% in 1966, underestimated by 4.45% in 1971 and overestimated

by 0.40% in 1976. The overestimation in 1966 was concentrated in

the younger and older age groups, whilst in 1976 there was no

consistent over or underestimation across age groups. In 1971,

however, underestimation of headship ratios occurred at all ages. These
results indicate that the respecification of the model has substantially
improved upon the poor performance for young never married males of the
previous‘model. Despite this, never married males still provide the

worst in-sample tracking performance of all male marital states.
(b) Never Married Females

Headship ratios for never married females also increased
over the period for all ages, and especially for the younger age groups.
Total never married female headship was less adequately captured than
its male counterpart and than any other sex/marital status group, with
the model overestimating by 15.61% in 1966, and underestimating by
0.81% in 1971 and 14.49% in 1976. Whilst the underestimation in 1971
was small for most ages, the overestimation in 1966 and the under-
estimation in 1976 were both more severe at the younger ages. The poor
performance of the model in estimating never married female headship
may relate to the lack of income data fully disaggregated by marital
status. Never married female headship has the income and labour force
behaviour of all not married females as components of its explanator,
rather than the income and labour force behaviour of only never married
females. This could distort the value of the explanatory variable,
since female incomes and labour force behaviour are likely to vary
greatly between those who are never married and tﬁose who are previously
married, for the latter are more likely to have dependent children

and therefore to engage in part-time work and to be eligible for other
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sources of income. This could also partly explain the relatively

poor performance of equations for the previously married females. It is
also interesting to note that the use of undisaggregated (by marital
status) income and labour force data for males has not had distorting
effects to the same extent. Unfortunately, improvements to the not
married female headship equations may not be possible until more
disaggregated data on incomes and labour force behaviour become

available.

(¢) Married Males

For married males, headship ratios increased over the
sample period for all ages, but most dramatically at the young to
middle ages. The econometric model captured these increases extremely
well, with total married male headship being overestimated by only 0.19%
in 1966, underestimated by 0.38% in 1971 and overestimated by 0.04% in
1976. The agreement between the estimated and actual headship ratios
is generally very good for married males, although it is less close
at younger ages. The married male headship equation tracked closer
over the sample period than did any other sex/marital status group,
which is particularly encouraging since this group traditionally
provides the greatest number of household heads, and is likely to do

so in the future.

(d) Married Females

Married female headship increased over the period for most
age groups, with the exception of the older age groups. In general,
the econometric model tracked these movements well; the model
overestimated total married female headship by only 0.25% in 1966 and
0.24% in 1971 and underestimated it by 1.56% in 1976. 1In 1966 and

1971 there was little systematic error across ages and the agreement 1is
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very close. In 1976, the underestimation was also distributed across
most ages. The married female headship equation tracked extremely
well, despite our pessimistic expectations and in contrast to its
performance in the earlier model. In fact, this equation performed

better than the other marital status groups for females.

(e) Divorced Males

Over the sample period, the headship ratios for divorced
males increased at all ages and, in particular, at the younger ages.
The model tracked these changeé accurately; it underestimated total
divorced male headship by 0.47% in 1966, by 0.21% in 1971 and by 0.36%
in 1976. 1In all years, the underestimation showed no systematic
pattern across age groups and was not concentrated in any particular
age group. The econometric model has therefore performed very well in

tracking the in-sample changes in divorced male headship behaviour.

() Divorced Females

For divorced females, household headship ratios increased
for all ages over the period but, unlike most groups, the increase
was greatest in the middle age groups, with the rate of increase
declining between 1971 and 1976. The total headship ratio for divorced
females was overestimated by 6.24% in 1966, underestimated by 1.71% in
1971 and by 3.04% in 1976. The underestimation or overestimation
which occurred in cach year was spread quite evenly over all the age
groups. The divorced female equation was the second most inaccurate,
after the never married female equation, in tracking over the sample
period. It is likely that, as for never married females, these
inaccuracies have derived from the use of not married female income
and laboutr force data rather than data fully disaggregated by marital

status.
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(g) Widowed Males

Over the sample period, widowed male headship ratios
increased for most age groups, although the rate of increase lessened
dramatically between 1971 and 1976, especially for the middle age
groups. Total widowed male headship was overestimated by only 0.91%
in 1966, underestimated by 2.53% in 1971 and overestimated by only
0.55% in 1976. In each year, the overestimation or underestimation was
spread evenly across the young and middle age groups, with the older age
groups being more accurately estimated. This is encouraging since the
majority of widowed male households are headed by older men. The widowed
male equation performed less adequately than the other male marital
status groups, with the exception of never married males, and this may
be related to the differences between total male and widowed male
incomes and labour force behaviour. If widowed male income and labour
force behaviour do not closely approximate that of all males, the
explanator for widowed male headship will be mispecified and the results
will be less accurate than they could have been. Lack of data precludes

the removal of this specification error.

(h} Widowed Vemales

Widowed female headship ratios increased over the sample
period, with the exception of 55me decline between 1971 and 1976 in
the headship ratios of women in the middle age groups. Widowed female
households are concentrated in the older age groups, so the extent of
inaccuracy for the younger and middle age groups will have little effect
on the accuracy of the headship ratios for all widowed females
irrespective of age. Hence, it is crucial that headship ratios for

the older age groups be closely approximated. So, despite a tendency
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for the equation to approximate headship ratios at the youngest

ages poorly, the model has tracked the changes in total widowed female
headship quite well; total headship was overestimated by 1.08% in 1966,
by 0.17% in 1971 and undercstimated by 1.28% in 1976. The poorer
accuracy at the younger and middle ages is still a cause for some
concern, since it could be expected that future increases in the headship
of widowed females would be likely to derive from these age groups.
Headship ratios at the older ages may be moving towards their upper

limit and could not be expected to continue to increase indefinitely.

In summary, an analysis of the in-sample tracking performance
of the model has shown that the headship behaviour of females, especially
those who are young and not married, is least likely to be projected
accurately by the econometric model which has been estimated. This is
disappointing, as these people could be expected to provide the greatest
source of increased household headship in the future. However, the
equation for the headship of married males, the largest headship group,
is the most robust of the sex/marital status groups, implying that
projections using the model should be quite accurate in terms of the total
number of households, if not quite so accurate in terms of the distri-
bution of those households between sex/marital status groups. In fact,

over the sample period, the number of households estimated by the model

was always within 1.0% of the actual number.

(iii) Elasticities of Household Headship with Respect to its
Explanatory Variables

In the econometric model reported in this paper, the
headship ratios for 64 demographic groups are estimated as a function
of expected utility of income. However, as described in Section 5, the
expected utility of income is itself a function of the available annual

income from several sources plus the labour force participation rate,
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the unemployment rate, the duration of labour force participation
and the duration of unemployment for each demographic group. It is the
purpose of this section to present the elasticities of these headship

. . 1
ratios with respect to each of the above explanators.

In the first part of this section, we discuss the
elasticities with respect to expected utility of income, which are given
in Table 10, and with respect to the real income of each of the three
labour force categorics (in the workforce and never unemployed, in the
workforce and sometimes unemployed and never in the workforce) which are
given in Table 11. Later in this section we discuss the elasticities with
respect to income by source, given in Table 12, and by the labour force
characteristics of each group, given in Table 13. In general, the model
is formulated to determine headship ratios solely on the basis of a
measure of the expected income of each group. Thus, in the light of
the estimates reported earlier in this section, we expect that any changes
in the explanators which increase the income of a demographic group will
raise that group's headship ratio. However, the effect of a change in
any one explanator may be complicated since it may have both positive
and negative effects on income. Also, because of the way we have
introduced life cycle effects into the model, we expect that the

elasticities will vary smoothly across ages.

Since the model is not a linear model in the logarithms
of the explanators, the elasticities will change as the levels of
headship and of the explanators change. The elasticities reported in

Tables 10 to 13, are calculated for the 1976 values of the explanators.

1. This elasticity is defined as the percentage change in the
headship ratio for a one per cent change in the value of the explanatory
variable. The details of the calculation of these elasticities is
given in Appendix 2.
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(a) Elasticities with Respect to Expected Utility of Income

The elasticities with respect to expected utility of
income pencrally agree with our prior expectations and arc positive
for nearly all demographic groups,1 Across the age distribution, the
elasticities are at their maximum for the age groups 20-24 years for
all marital states, and decline with increasing age. At ages 15-19, the
elasticities are large but still less than at ages 20-24. The

elasticities are Jlowest for those groups which traditionally

have high levels of headship (married males and widowed females) and for
married females, while the other not married groups for both males and
females have high elasticities. For all age groups, males have higher

elasticities than females of the same marital status.

The traditionally high headship groups have headship rates
which are close to the saturation levels, Si’ assigned in the model.
This approach to saturation, in itself, makes the headship rate
unresponsive to changes in its explanators. However, the low elasticities
for the traditional headship groups (and the high elasticities for the other
groups) may not indicate small changes in the number of traditionally
headed households (or large changes in the number of other households),
since a small percentage change in the large number of traditionally
headed households may cause a larger change in the number of households

than a large percentage change in the smaller number of other households,

1. The elasticitics which are negative are those for old, married
females and arise because the coefficients, €n’ reported earlier

in this section are positive although very small. Henceforth, we
shall ignore this anomaly.
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(b) Elasticities with Respect to Labour Force Category.

In Table 11, we present clasticities of houschold headship
with respect to changes in the level of real permanent per capita
income received by persons according to their labour force statusl
for 1976. As expected, the elasticities are positive and, again,
married males, married females and widowed females have low elasticities
while the other not married males and females have higher elasticites.
However, the interpretation of these elasticities is more complicated
than those with Trespect to expected utility. Firstly, the elasticities
which are presented in Table 11 are for the headship of each demographic
group not just for each labour force category in each demographic
group. Thus for those demographic groups in which there are, say, few
"sometimes unemployed' changes in the per capita real permanent
income of the "sometimes unemployed" will have little effect on the
headship ratio of the whole demographic group. The influence of the
income of each labour category is dependent on the proportion of persons
of each category in the demographic group under consideration. Secondly,
some effects arise from the use of a Klein-Rubin utility function
in defining the expected utility of income. If the per capita income
of a labour force category is less than the subsistence level, the
elasticity is undefined since we assume that, until income is greater
than subsistence, no households will be formed. Once the income is
above subsistence level the expected utility of that income rises

rapidly for low incomes.

With the above points in mind, we can investigate Table 11

1. See Section 5(ii), page 43ff., for the definition of the three
labour force states: never unemployed, sometimes unemployed
and never in the workforce.
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ELASTICITIES OF THE HOUSEHOLD HEADSHIP
DEMOGRAPHIC GROUP WITH RESPECT TO INCOMES OF PERSONS
OF DIFFERENT LABOUR FORCE STATES!.?

RATIO FOR EACH

Sex/ Incomes of Persons who are Employed but Never Unemployed
Marital
gtatus |15-19  20-24  25-34  35-44  45-54  55-59  60-64 65+
NMM 2.50 1.96 1.64 1.27 .78 .52 .27 L6
NMF 2.52 .75 .57 .39 .20 .08 .02 .00
MM .36 .17 .11 .06 .05 .05 .04 .00
MF wenwd .38 .17 .07 .01 -.01 -.01 .00
DM 2.35 1.54 1.04 .87 67 .61 .38 .06
DF 2.87 .89 48 .19 .11 .06 .02 .00
WM 1.38 1.10 .71 .35 .20 22 .16 .04
WE 1.88 .50 .18 .05 .04 .03 .01 .00
Incomes of Persons who are Employed but Sometimes Unemployed
NMM 1.65 .53 .20 .10 .05 .03 .02 .00
NMF 3.22 .24 .11 .07 .03 .01 .00 .00
MM 24 .05 .01 .00 .00 .00 .00 .00
MF FREE .10 .03 .01 .00 .00 .00 .00
DM 1.54 .41 .12 .07 .04 .03 .02 .00
DF 3.67 .29 .09 .03 .02 .00 .00 .00
Wi .91 .29 .08 .03 .01 .01 .01 .00
WF 2.39 .16 .04 .01 .01 .00 .00 .00
Incomes of Persons who are Never in the Labour Force
NBM etk .20 .04 .06 .04 .06 L1 .27
N!\ffl E ok kok ok TAhRE Rk AR do ke ok Fk kX 512 ‘0/3_
MM FoR ek .02 G0 .00 .00 .01 .02 .02
MF Fok ok Fok k& FoE Rk ek Rkok * kR kR _006 ‘05
DM F Rk i .03 .04 .03 .07 .15 .27
D}}? gk ok k ok w koo kAR s wkedo® ‘12 *06
WM FEEK .11 .02 .02 .01 .03 .06 .18
WF Wk KR ek ok d dekodok ko k ok ok Tk kk ‘07 %05

Note that the elasticities presented in this table are for the

total headship of each age/sex/marital status group, not for

persons of each labour force category within that demographic

group.

The elasticitics arce
above arguments, and for cach of 8 sex/marital status and 8 age

groups.

The sex/marital status groups are defincd in the footnote on page
Where the income for a particular labour force category is below
the subsistence level, the elasticity is undefined.

evaluated

for the

1976 values

of cach of the

40.



89

further.  The clasticities with respect to the income of the “never
unemployed™ are in apreement with our peneral comments ahove.  The
elasticities with respect to the income of the "sometimes unemployed"
arc reasonably large for the not-marrieds, other than widows, and
decline with age, in keeping with the proportions of "sometimes
unemployed' in each demographic group. The elasticities with respect
to income of the 'never employed'”, show predominantly an increasing
trend with age, in agreement with the increasing proportion of "never
employed" in the older demographic groups. However, the income for
the "never employed" is often below subsistence level and many of the
elasticities are zero, and, for several young ages where the income is

just above subsistence, the elasticities are high.

() Elasticities with Respect to Income by Source

The elasticities which we have presented so far have been
for the constructed variables used in the model. In this and the

following subsection, we consider the elasticities of the headship ratios

e

with respect to some more conventional variables. In Table 12, we pre

the elasticities with respect to the following five incomes:

(i} the annual rate of income from full-time employment,

(i1} the annual rate of income from the unemployment benefit,

{111} the annual rate of income from beiny not-in-the labour force,

(iv) the annual rate of unearned income distributed to all persons, and
(v} the annual rate of unearned income as principal income.

H
i

The elasticities are

th our expectation that

e TS

they should be positive. However, a few cannot be evaluated since the

income in some demographic groups is below subsistence level.
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TABLE 12 : ELASTICITIES OF THE HOUSEHOLD HEADSHIP RATIO TOR
EACH DEMOGRAPHIC GROUP, WITH RESPECT TO INCOMES
FROM DIFFERENT SOURCES!2

Sex/ Earned Income
Marital
Status.|15-19 20-24 25-34  35-44  45-54  55-59 60-64 65+
Group =2
NMM 3,33 2.24 1.73 1.29 .78 .50 .27 .05
NMEF 3.88 .86 .61 41 .20 .08 .02 00
Sl '47d .20 .12 .06 .05 .05 .04 .00
ME Rk .42 .18 .07 .01 -, 01 -.01 00
DM 3.05 1.75 1.10 .88 .67 .59 .37 .05
DF 4,42 1.03 .51 .20 A1 .06 .02 00
WM 1.80 1.25 .75 .36 .20 .21 15 LG4
WF 2.88 .58 .19 .05 .04 .03 .01 00
Unemployment Benefit Income
NMM .23 .03 01 .01 .00 .00 00 .00
NMF .65 .02 01 .01 .00 .00 .00 .00
[$i .03 .00 .00 00 00 00 .00 .00
MF Fk K .01 .00 .00 .00 .00 .00 .00
DM .21 .02 .01 .00 .00 .00 .00 .00
DF .74 02 .01 .00 .00 .00 00 .00
WM .12 .02 .00 .00 .00 .00 .00 .00
WF .48 .01 .00 .00 .00 .00 .00 .00
Not-in-the Labour Force Income
NMM .01 .08 .01 03 .01 .01 .03 11
NMF .02 .00 .00 .00 .00 .00 .05 .02
MM .00 .01 00 .00 .00 .00 .00 .01
MF kb .01 01 .00 .00 .00 -.03 ~,03
BM .01 .06 .01 .02 01 .02 .04 L1l
DF .02 Nt .00 .00 .00 .00 .05 .04
WM .01 .04 .00 .01 00 .01 .02 .08
WF .02 .00 .00 .00 .00 .00 .03 .03
Unearned Income Distributed to all Persons
NMM .64 .19 .09 07 - .04 .03 02 .03
NMF 1.13 .09 .06 .04 .02 .01 .02 .01
MM .08 .02 .01 .00 .00 .00 .00 00
MF FohE .05 .02 .01 .00 .00 -.01 -.01
DM .58 .15 .06 .05 .03 .04 .03 .03
DF 1.28 .10 .05 .02 01 .01 .02 .01
Wi .34 L 10 04 .02 .01 01 .01 .02
WF .84 .06 .02 .00 .00 .00 .01 L0l
Unearned Income as Principal Income
N i L2 .03 .02 .03 .05 08 .14
NMF R KK TR KK gk kR sekkk e H kK R 0% 01
M4 FE K .01 .00 .00 00 .00 .01 01
i"ip * ok kR kkk ok ER k] o & kK &k kR ER 53 “'.03 __,,‘0}’
DM EkE .10 .02 02 .03 .05 L1 .14
DF EX 3 kK Kk kk * kI ER R EER KRR .OS ‘OZ
WM Rk .07 .01 .01 .01 .02 .05 .05
WF FRIAK Ex f kK% &Kk Rk &bk ke dedek ok ‘03 _{)J
i, 2, 3. See footnotes 1, 2 and 3 to Table 11, p.88.
4. When the income from a particular source is below the

subsistence level, the elasticity is undefined.
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In interpreting thesc elasticities, the same considerations
apply as mentioned for the earlier elasticities. The elasticities are
largest for not marrieds other than widows, and lowest for marrieds.

The responsiveness of the headship rate for the whole demographic group
is dependent on the proportion of persons in that group who are likely to
receive income froam a particular source. For example, the elasticities
with respect to unemployment benefit rates are highest for young people
since the unemployed are a greater proportion at younger ages. Similarly,
the not-in-the labour force income has a greater effect at older ages.

In summary, it is changes in the rate of earned income which have

most effecf on headship rates, but, for certain demographic groups,
unemployment benefit rates and the other incomes can have moderate

effects.

{(d) Elasticities with Respect to Labour Force Variables

In Table 13, the elasticities with respect to labour force
participation, unemployment rates, durations of labour force participation
and durations of unemployment are presented. These elasticities depend
uponrtho effects of the particular labour force variable on the income
level of the demographic groups. But again, throughout the table, it
can be seen that it is the not married groups, except widows, which have

the highest elasticities.

The effect of increasing labour force participation rates, when
the per capita incomes from all sources1 and the other labour force variablesz
are held constant, is to increase the income of all groups. Thus, we
expect the positive clasticities presented in Table 13. The elasticitics
decline with age for most marital states but for some they peak at age

20-24.

1. That is, real per capita incomes from wages and salaries, unemployment
benefit payments, government transfers and unearned sources, as
defined on pp.52-53.

« That is, unemployment rtates, and durations of labour force participation
and unemployment.

8]
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2

TABLE 13 : ELASTICITIES OF THE HOUSEHOLD HEADSHIP RATIO FOR EACH 1
DEMOGRAPHIC GROUP WITH RESPECT TO LABOUR FORCE VARIABLES ~*
Sex/ Labour Force Participation Rates
Maritai
?tatusg 15-19  20-24  25-34  35-44  45-54  55-59 60-64 65+
SToup v
NMM 4.67 1.04 .53 1.68 .03 .10 L11 .03
NMF 1.05 2.88 2.14 1.44 .73 .27 .01 .00
MM .66 .09 .04 .08 .00 .01 .02 .00
MF wrexd 117 .54 .23 .04 -.02 .00 .00
DM 4.28 .81 .34 1.15 .03 L1t .14 .03
DF 1.19 3.43 1.78 .69 .40 .21 .01 .00
WM 2.52 .58 .23 .47 .01 .04 .06 .02
WF .78 1.93 .67 .18 .13 .10 .01 .00
Unemployment Rates
NMM - 15 -.07 -.03 -.02 -.01 -, 01 .00 .00
NMF -.14 -.03 -.02 -.01 .00 .00 .00 .00
MM -.02 -.01 .00 .00 .00 .00 .00 .00
MF R -.01 -.01 .00 .00 .00 .00 .00
DM -.14 -.06 -.02 -.01 -.01 -.01 .01 .00
DF -.16 -.04 -.01 -.01 .00 .00 .00 .00
WM -.08 -.04 -.01 .00 .00 .00 .00 .00
WF -.10 -.02 -.01 .00 .00 .00 .00 .00
Labour Force Duration
NMM 1,43 .68 .90 -,66 .61 .32 12 .01
NMF 3.10 2,09 -1.60 -1.09 -.54 -, 20 .00 .00
MM ~.20 .06 .06 -.03 .04 .03 .02 .00
MF ok ~-.78 -.38 -.17 -.03 .02 .00 .00
M 1,31 .53 .57 ~ .45 .53 .37 .16 .01
DF 3.52 2.48 -1.34 -.53 -.30 ~.16 .00 .00
WM -.77 .38 .39 -.18 .16 .13 .07 .01
WF 2.30 1.40 ~.50 -.13 -.10 -.07 .00 .00
Unemp loyment Duration
NMM -.10 -.04 -.01 -.01 ~.01 -.01 .00 .00
NMF -.21 -.02 -.01 -.01 .00 .00 .00 .00
MM -.01 .00 .00 .00 .00 .00 .00 .00
MF * Nk -.01 .00 .00 .00 .00 .00 .00
DM -.09 -.03 -.01 -, 01 -.01 -.01 .00 .00
DF ~.24 -.02 -.01 .00 .00 .00 .00 .00
Wi -.05 -.02 -.01 .00 .00 .00 .00 .00
Wr | -.15 -.01 .00 .00 .00 .00 .00 .00
1, 2, 3. See fotnotes 1,2 and 3 to Table 11, p.88.

When the income for a particular demographic group is below
the subsistence level, the elasticity is undefined,
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The effect of increasing unemployment, ceteris paribus,

and of increasing duration of unemployment, ceteris paribus, is to

decrease the income of all demographic groups. Thus the elasticities

are negative. They also decline in magnitude with increasing age.

The elasticities with respect to duration of labour force
participation are both positive and negative. The effects of an increase
in the duration of labour force participation, with the other variables
held constant, are several. In particular, with labour force participation
rates fixed, an increase in duration of labour force participation
decreases the size of the labour force, so fewer persons in each
demographic group are receiving earned income which lowers the income for
each group. However, those in the workforce receive full earned income
for a greater part of the year, which raises the income for the group.
The signs of the elasticities are the result of these opposing effects.
In general, the elasticities are negative but there are a few large
positive clasticitics. The other elasticities in Table 13, are also
the result of opposing effects but there is generally one dominant

effect, giving a uniformity of signs across demographic groups.

In summary, investigation of Table 12 and 13 reveals that
the largest elasticities avise for the not marrieds, with widows having
slightly lower elasticities and married males and females haviﬁg the
lowest elasticities with respect to any of the income or labour force
variables. The elasticities are largest with respect to earned income
and labour force participation rates and duration but, for selected
demographic groups, the elasticities can be moderately large for
unemployment bencfits, not-in-the-labour-force and unearned incomes

and for unemployment rates and durations.
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7. SIMULATION OF THE ECONGMETRIC MODEL TO 1980
AND COMPARISONS WITH AVAILABLE SURVEY DATA

In order to test the performance of the model in
projection, we have simulated the model ocutside of the sample period
and compared its results with survey data for 1978 and 1980 which have
recently become available. It was not possible to use the survey data
in the estimation of the model as it was not provided in a sufficiently
disaggregated form. As discussed in Section 4, the survey data is
available disapggregated by only four sex/marital status groups - -
not married males and females and married males and females - - and by
only six decennial age groups from 15-24 to 65 and over. Also, in
the survey data, permanently separated persons have been included in

the not married group, whereas, in our model, permanently separated

persons are clas as married. Hence, the estimated headships must
be aggregared across age groups and permanently separated persons must

be assigned to the not marrvied group to enable comparisons with survey

Te simulate the econometric model, we required labour force
and income datz from 1976 to 1980 in order to calculate the excgenous
variables of the model. Fortunately such data were available, although
some of the later income data are preliminary estimates. To aggregate
the estimated headships to conform with the survey data, 1t was necessary
to use population estimates derived from the IMPACT Project's population

R S - . . . .
ity” for 1878 and 1880. The population estimates were

oy

projection faci

1. See Dennis Sams, Lynne Williams, Pamela Williams and Jim Stevenson,
U4 Comparison between the ABS Population Projection, 1980 to Z001,
and a Compatible Projection using the IMPACT Population Projection
Facility', Draft Preliminary Working Paper, Melbourne, July 1981.
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used to calculate the estimated number of households in each of the

eight sex/marital status and eight age groups used in the econometric
model. The estimated number of households could then be simply

aggregated to conform with the age groups used in the survey, and headship

ratios recalculated.

Aggregation of the estimated number of households to conform
with the sex/marital status groups provided by the survey was more
difficult. The econometric model provides estimates of the number of
houscholds and headship ratios for married and permanently separated
persons as one group, $O it was necessary to remove the contribution of
permanently separated persons fromkthe model estimates for married persons
and to add this contribution to the aggregate of the model estimates
for not married persons. Information regarding the headship ratios and
population of permanently separated persons is available only for Census
years, so it was necessary to impute values for permanently separated head-
ships and populations in 1978 and 1980. Census data suggests that household
headship ratios for permanently separated persons of all ages have
increased substantially since 1961. To derive estimates of the headship
ratios in 1978 and 1980, we assumed that headship ratios grew from 1976
to 1980 at the same average annual rtate as they had in the previous decade.
The population of permanently separated persons has grown considerably
since 1961, even when expressed in terms of a proportion of the combined
group of married and permanently separated persons. Substantial increases
occurred at the 1976 Census and this may be related to the introduction

of the Family Law Act 1975. Under this Act, the only acceptable ground

for divorce becamc separation for at least one year. It is likely that
people who would previously have been enumerated as married were
declaring themselves to be permanently separated. There is no clear

indication that this trend will continue intc the future, so we have
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assumed that, for males and females, permanently separated persons,

as a proportion of the combined group of married and permanently
separated has remained constant since 1976. Using these estimates of
permanently separated headships and populations, it was possible to
adjust the estimated numbers of households to conform with the sex/
marital status groups provided by the survey and to recalculate the
headship ratios. The final cétimates of the number of households were
then calculated using the populations given by the survey {this procedure
amounts to scaling the IMPACT population estimates to agree with those

given by the survey).

In Figures 9 to 12, the actual and estimated headship ratios for
the four sex/marital status and six age groups for the years 1966, 1971,
1976, 1978 and 1980 are depicted. As the figures show, and as could
be expected from the previous section, the headship ratios over the sample
period (1966, 1971 and 1976) are closely tracked by the econometric model.
This also implies that our method of re-allocating permanently separated
persons has been successful. Unfortunately, the out-of-sample
correspondence between the survey data and the model estimates is less
close. Observation of these figures suggests that there may be some
discontinuity between Census and survey estimates of household headship

ratios, especially for females.

In general, the model appears to be underestimating the
headship ratios from the survey, especially for not married males and
females and married females. The estimated headship ratios have
followed the general trends experienced in the late 1960's and early
1970's, with some decline or slowing of growth in response to the less
bouyant economic conditions of the late 1970's. Given the seemingly
discontinuous nature of the survey data, it is difficult to assess the

apparent inaccuracy of the out-of-sample performance of the econometric

model. Such an assessment will have to be made when the 1981 Census

becomes available.
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8. CONCLUDING REMARKS

Projections of the number of households are a necessary
input into the analysis of many aspects of the Australian economy
while, simultaneously, the prevailing economic conditions also
influence the number of households and their characteristics. In this
paper we have detailed the specification and estimation of an
econometric model of housechold headship ratios which relates household
headship ratios for sixty-four demographic groups to their economic
determinants. Projections from this model can be used in conjunction
with projections of the population from the population projection
facility of the IMPACT Project to derive consistent projections of the
number of Australian households disaggregated by the demographic

characteristics of their head.

An important feature of the model which has been estimated
is its ability to capture the combined effect upon household headship
behaviour of the changes in, and complex interactions between, employment,
unemployment and the income derived from various sources. This has
been achieved by relating housebold headship for each demographic group
to the expected level of income received by a typical member of that
group and by explicitly specifying the relationship between labour
force participation rates, the duration of labour force participation,
unemployment rates, the duration of unemployment and incomes received
from wages and salaries, unemﬁloyment benefits and other government

transfer payments and other sources.

Despite the difficulties that the dramatic changes in the
economic environment during the 1970's have caused for many cconometric

models, including the original model of household headship estimated by
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the IMPACT Project, the current model has been highly successful in
capturing the salient features of household headship over the sample
period, 1966 to 1976. Unfortunately, attempts at a comparison between
an out-of-sample simulation of the econometric model and recently
available survey data were thwarted by apparent inconsistencies between

Census and survey data.

The model provides some interesting results regarding the
nature of household headship. In line with recent experience, the
model suggests that household headship ratios for the less traditional
headship groups, such as the young, the old and the not married, will
be more responsive to changes in the economic environment than the
traditional married male and widowed female groups. It also suggests
that household headship ratios are predominantly influenced by the
level of labour force incomes, which will be jointly determined by wage
rates, labour force participation rates and durations in the labour
force. However, for some particular groups, the level of other incomes
will also be of importance, for example, the young will be responsive
to changes in the level of unemployment benefits and unemp loyment rates
and duration, whilst the old will be responsive to changes in the level

of government transfer payments.

Our next task will be to integrate the household headship model
within the demographic core of the IMPACT Project. This will enable a
simultaneous and consistent approach to the projection of population and

households.



Appundix I ; Alternative Interpretation
of the Respecified Econometric Model

In this Appendix, we develop an alternative interpretation
of the model specified in Section 5. This interpretation allows us to
aggregate from individual decision-makers to the demographic groups

whose household hecadship we wish to explain.

1t the supply of housing does not provide a constraint,
and the benefits from setting up or maintaining a separate household
remain fixed over time, we can postulate that an individual will become
a household head when his supernumerary income, as deflated for changes
in the costs of setting up and maintaining a separate household, exceeds
some threshold level. To simplify the analysis, we assume, as in
Section &, that individuals can be grouped according to their demographic
and labour force status characteristics, such that, within these groups,
behaviour with respect to household headship decisions approximates
uniformity. If we also make the simplifying assumption that the level
of subsistence income does not vary across demographic/labour force
status groups, we can denote the supernumerary income, as deflated for
changes in the cost of setting up or maintaining a separate houschold,
for persons of the ith sex/marital status and nth age group who belong
to labour force status j in period t by

..]")

(yintj t

We also assume that supernumerary income, as deflated for

the cost of housing, is distributed exponentially within each of these

O Ty

demographic/labour force status groups. Hence, if g. inti

intj
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denotes the proportion of persons in the injth demographic/labour

force status group in period t, who receive supernumerary income,

y. ..~ I' ), the
(/xntj It} en
, -k, .y, - T
Al.1 oy 'y =k, .. e t’?
( ) glntj(}lntj t) klﬂtj ¢ intjint
and, if G. . (v. _. - T ) denotes the proportion of persons in the
intj intj t
injih demographic/labour force status group in period t, who receive
5 3 s ;o ine o ¢ SR - (:_ . ’_‘
supernumerary incomes less than or equal to (yintj Tt), then *inti is
T f - i - F
defined by (yintj t)
G, . {y. . ~-T = g, .(z) dz
’intj {Jlﬂtj t) Gglnt3( )
-k, .y, . -1
(A1.2) =1 - e int] T intj t

If we assume that persons within each demographic/labour
force status group will become household heads when their supernumerary
income exceeds some threshold level, denoted by 1. ., then the

intj
) . . ._.th .
proportion of persons in the inj demographic/labour force status
group in period t, who are household heads, that is, the houschold

headship ratic, h. _., will be given by:
p intj & y

- k. 0.
Atz . intj “int)
(A1.3) hintj = e

=

[f we assume that (intj is fixed, and take the log

differential of h, ., we have
mnt]

Al 4 = - L. o dk. .
(AT.4) d o hintj int] ‘ int]
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We define the mean supernumerary income, as deflated for
changes in the cost of setting up or maintaining a separate household,
._.th T
for persons of the inj demographic/labour force status group as

(Y - Ft) , hence,

intj
int]

Y. .. - T
int} t

(A1.5) = ]/kintj . o

Substituting (A1.5) in (Al.4), we have

IR = - .. -7
¢ hiﬂtj Cintj d{l/(ylﬂtj t)]
_T
= cintj ALY, e )
: v T 32
(A1.6) - Sintj ciﬁn(Yintj - T)

Data on household headship ratios are only available
for demographic groups, and give no information on headship ratios
in the labour force status groups. If wintj are the shares of

. ._th . . . o
population of the in~ demographic group in period t who are in the

jth labour force status, we have
3 I
] _ i Y. -
d by L Wingy dntd ddnhy
j=1 h. -
int
Al.7 3
(-7 - Yintjling intg 4o (¥ r)
j=1 {h._ (Y r.) intj - 't

int' intj 't
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To simplify the data requirements, we can assume that

(A1.8) . 0. .- .
intjintj = 0o’ for all j .

hinéyintjurt)
This simplifying assumption implies that the ratio of thresheld
to supernumerary income varies only with 3gefsex/marita1
status and not between labour force status groups. Lack of data
at this level of disaggregation necessitates such a simplification.
Hence, substituting (A1.8) into (Al.7), we have,

3
L8 - -
(A1.9) dénh, . =o Z Yt d £n (Yintj r.)

Headship data are available for each age/sex/marital
status group for only four time periods, so it will be necessary to
estimate separate equations for each sex/marital status group only,
using information across time and across ages. We are also keen to
specify the model such that headship ratios will be constrained to

take values within reasonable bounds. Hence, we choose

pon—

Si - hint
(A1.10) O = mg—:—m— ¢. (M)

where the first part of the equation embodies a logistic specification
which ensures that headship has a lower asymptotic limit of zero

and an upper asymptotic limit for the ith sex/marital status group

of S;- The second part of equation (Al.10) is an arbitrary

sex/marital status specific function of age, which ensures that the

response of headship to its cconomic determinants is age dependent.
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Now,if we substitute {Al.10) into (A1.9), we have

{‘Si } hin;} é
o - A [ N X ; > - T
(Al.11) d £n hint { 51 ”l @i{n} j£1 W d En(xint T

As discussed in Section 5, we postulate that the strength of the
response of individuals, in terms of their headship decision,

to economic stimuli will decline with age. If we select,

then this postulate will be incorporated into the model and,
despite the fact that the model is estimated separately for sex/
it will be able to take account of the life-

marital status groups,

cyele characteristics of headship.

Substituting into equation (Al.11), we have

! - h.
) i int 2
Al.12 1o h, o= | (B. + y.n + &1
(A1.12) ¢ hint g Si | Py Ty i )
b -

. ; . T
) Vit d £n Ointj r.J)

Now, equation (A1.12) is the differential of the following
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. .1
relationship:

S - Ning 2
(A1.13) £n —~?§;;:~—- = ain + (Bi+ vin o+ sin )
i i <
jzl W:‘mtj)gn (Yintj - T
Hence, if (5 - n
Hint = In ~£Hfm—£3§ s
int
then 5
Hipe = ogp * By * vy 8500
3
jzl wintjgn (Yintj B Ft) ’

which is the same formulation .zs that derived in Section 5.

ot

The relationship between equations (A1.12) and (Al1.13) is easily
established if we take the differential of (Al1.13):

A "
3

‘ 2 }
= 2 - “ ; -
[pi *oygn o+ 5in 3 '2 w, . ddn (Y,  -T))

1 7 111
d fn int} int}] t

int } j=1

i

d fn |t d &In (Si - h. ) -d4&n h,

int int

d h.
int

T (s. 5, "4 Bine
| 1 int

- d fn h. lﬁ +
int

. Si
- d ):ﬂ hl nt F; WETQ -
L i

Substituting back into the differential of (A1.13), and dropping the
negative sign,

1
i

i

[gg h hint 2. 3
1 £n h, = el (R S | . - T
¢ int ! ; (ﬁl ‘ Yln * Uln ) jzl wlntj d &n (Yintj ot
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Appendix 2 : Calculation of Elasticities

of llouschold lleadship with Respect to

Economic Variables

The specification of the household headship model, as given
in Section 5, allows for the calculation of elasticities of household
headship with respect to a number of important economic variables - -
income {in general and from various sources), labour force participation
and unemployment rates, and the durations of labour force participation
and unemployment. The mathematical formulations of these elasticities

are given in this Appendix.

The model specified in Section 5 is given as follows:

-1
int = 53 { 1+ exp {Hintj } ’

_..\
e
[A]
Y

et
jooa

i

where

(AZ.2) H. = o, ot oe. £,
a ) int in in “int
We can calculate the elasticity of household headship,

h. _, with respect to the expected utility of income, £&. ., as follows:
int : ’ int

; - “int “int
int E. " h.
nt int
oh. sH. £,
P _ Ohlnt “int “int
(A2.3) = 5. 5E. 'y
int int int

Now, from (AZ.1}, we have

ohy.
i

h,
_ant oy [ 1. —int }
aH. int S, ’
int
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and, from (A2.2), we have:

1.

1IHT

oE.
int

- s
- T

in

Substituting into (A2.3} ,

(AZ2.4) n. = g 1 -

S.1 is the marital status specific upper limit to headship

ratios, so h. < 5.. llence, n,

> 0 if ¢. < 0, which occurred for most
int 1 int in

age/sex/marital status gioups, with the exception of the estimates

for married females at older ages. %%, for the majority of age/s%x/g% %
marital status groups, the reSpgnséi;% household headship to a percentage
change in the expected utility of income will be positive, as was

expected.

The expected utility of income can be expresscd as

3
(A2.5) Ciﬁt - .? wi‘ntj

The elasticity of household headship with respect to the

. . th . .th
income of persons of the in  demographic and j labour force status

group, Yintj’ is given by
. B 8hint Yintj
Mty o h.
mt) Yint; int
" g Is
i Ghint 'gint Xintj
R T3y “ h

int intj int
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3k, ..
. int mnt]
2 = ) o
(A2.6) nint aYintj £,
int
Now, from (A2.4), we have
h. h.
0 int = 1 int
2L, i ' .
Eint int Sint
[ hint\
(AZ. = - g, 1 - . .
(AZ.7) in } S. int
i
U
amd, rom (A2,5] s
(AZ.8) 0€1nt = W . i i -
e intj — intj ~ 't
intj | intj t
Substituting (A2.7) and (A2.8) into (AZ.6) gives
(A2.9) IV el m%—‘?ﬁ» e »\;_,_‘_LQIZ_LM
ne * i ey intj t
Yinti }
Now, ?M~é~fj7r~ is the ratio of total income to
int] t

supernumerary income for each demographic/labour force status group

and will therefore always exceed unity. The W are population shares,

ntj
It ) }
. . nti. - c e
SO Wt >0, and, as previously discussed,|{l - ~3 >0, Hence, if the
nej 1)
estimated parameters, €, <0, as they are in most cases, n, _. >0
in ’ intj

The response of household headship for each demographic group to changes
in the level of real per capita income for each of the labour force

status groups will generally be positive.
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The expected utility of income can also be expressed in terms

of real per capita income according to its source, Iintk’ as follows:

(A2.10) ¥ = A 1 + (1 -

intl int “intl ?

! .
Air}’c) lintS [int4

oy
— 3

A2 3 / r} -
(A2.11) “int[fint L B C NP0

(1 - a1

“int

*

TR S S
int3 int4d
and

AZ2.12) 1 = T, + 1. + I,
(A2.12) }intE Iznts intd IlntS

The celasticity of household headship with respect to income from

th . " . th . . . .
the k source for persons of the in  demographic group, 1 is given by

intk’

dh . I.
ﬁk - int intk
L Ilntk int
3 (3 R
e e B int intj intk
(A2.13) = 1 5 o =
j=1 int intk! int
L ]
Now, from (AZ.9), we have
ah, h,
__int _ . int
oY intj .
’ ntj J intj
h. he
AT ’Ll\;‘ = - £ 1 - fl.ﬂt‘ W { -W_E.}j&“u ]
e : in S Yinti LY. . -1,
J [ int} t
and, from (A2.10) to (A2.12)
3Y. . .
(A2.15) —0t) gk
A2, 3 . s
azintk int Tintk

jk . . . .
where Gggt 1s given in the following table:



Ik = 1 k = 2 k=3 =5
int
3o ,1 I‘A. ) U
j=1 int 0 ( lﬂt)
=2 A . A §]
=2 A Oovng) MintPint (125 0¢) 1 (
i=3 0 0 1 1 1
Substituting (A2.14) and (A2.15) into (A2.13), we have
k ([ a3 ( Giit
(AZ. : = - g, - SR e .
(AZ.16) Tint “in ! S. Z “1nt3 Y. .. =T Ilntk
: 1 ntj t

This formulation suggests that the response of household headship for
each demographic group to percentage changes in real per capita incomes

according to source will be positive.

The population shares which are used in the construction

of the expected utility of income can be expressed as follows:

¢ £, .
(A2.17) y “int ~ int%int 5
Y Cintl AL .
i int Ulnt
£, .
14 int ant
AZ.18 W, . o= emen st
( 8) Yint2 N ?
int
and
L.
(A2.19) W o= 1 . 0t
’ int3 A
int

Thus, it is possible to calculate elasticities of household headship

with respect to the labour forcc variables. For ease of cxpression,

let Mjn represent the four labour force behaviour variables, such

tm

that Min refers to labour force participation rates, M, refers to

tl int2
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unemployment rates, Min refers to duration of labour force

participation and

t3

Mint4 refers to duration of unemployment.

Therefore, the elasticity of household headship with respect to

. th - .
labour force behaviour of the m~ type for persons of the in

demographic group

L)

int

(A2.20)

Now, from (AZ.4),

and, from (AZ.5)

we have

3E
. - “int
2 273 Pl
(A2.22) 5y
intm
where
jm
V.,
int
and
jm
Pint

th

s Mintm’ is given by

h. M.
e intm
aM . ’ .
‘ ntm hlnt
oh. k. M.
N int int intm
T 3L ’ M. : .
““int 9 intm hlnt
we have
h.
A int
Yint £,
int 25t

{ h.
= o~ E 1 - int h s
in l Si int

(A2.10) - (A2.12) and (A2.17) - (A2.19),

ow .
Wintl

M.
ntm
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§ jm j . R .
The values of V) and p?"  are given in the following
int int
tables
SRR m= 1 m= 2 m=3 m= 4
int
. . . £, £, £, U,
io= 1 R Eigg. _int __int int int
At T T . ) 2 ~—@ 2
: int in sin_t iﬂt
) L. .
YWint gint intYint
io= 2 - 0 - ____.._____.»2
Pint Hint U,
int
. - 1 int
j=3 T 0 2 0
" AU
int int
,‘7
g?” m= 1 m= 2 m= 3 m = 4
int :
o= 1 § 1. S 0
- ) ; v 0 ( intl 1nt5)
uintfint2
Vo= 7 -3 E . 1 -1,
J - 0 a +(1 Ilnt} intl xlnt( int?2 1nt1)
“Tint3
po= 3 0 0 0 0

Substituting (A2.21) and (A2.22) into (AZ.20), we have

) h.
o e {m} int -
AT D = . e - ol
(A2.23) nint £j,n 1 Si Mintm

3 ] .
jm ~ X jm 1
. v .- G
‘g int £n (Yintj P = Wintj Pint VT )}
j=1 - intj] ty!
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By way of example, consider the elasticity of response

of headship to changes in the unemployment rate; that is, m = 2:

{

@ 1 Pt
n. = I I - e U,
int in Si int

(ﬁint)é

S din (Y - T3 - dn (Y - T

i + 3
{Ulntj{ int2 t intl t

The elasticities for all other labour force variables can be

expressed in a similar manner.
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