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. T T
STRUCTURAL CHANGE AND PRIVATE CONSUMPTION : EVIDENCE FROM
*
THE 1974-75 HOUSEHOLD EXPENDITURE SURVEY

26. BAn offsetting factor would be the relative increase in wage by
rates for young persons and females over the period 1971-72
to 1974-75. Ross A. Williams
University of Melbourne
27. Note that household types 6 and 8 are affected by unemployment September 1978
amongst both young adults and married women. Single persons
aged less than 30 years make up only about 20 per cent of
household type 1. Using data from the 1974-75 Household Expenditure Survey,
estimates of marginal budget shares and "subsistence"” expenditures

28. Using weighted estimates of marginal and average budget shares ﬁm%mwsm mow.wm.uwﬁ.\wmm ”MMmMWOWMwMMMmMs M:Mmmb M:@MMM wwwwm of
X " . mposition . urve
for po..R..qm. n..bm mmwwwwwwm :wﬂmgwmwﬂwwmww%m“wwwwnomww reconciled with the national accounts estimates of expenditures,
co n.wkﬁm mwmu.r m.mo o o~qu mem&an 0.732 .H,Hmbwmowm and the adjusted parameter estimates are used to predict national
Mpwwwybaﬁ.w. L, Homwwum . ’ . ‘ consumption expenditures over the period 1966~67 to 1975-76. The
. ’ uxuries 1. .

predictions are sensitive to demographic and other structural
changes which occurred in the Australian economy over this decade.
29. Similar conclusions were reached with U.S., data by Houthakkex
and Taylor (1970), p.280, and by Lluch, Powell and Williams

(1977), p.119, with Korean data. I. INTRODUCTION

The influence of demographic and other structural changes
on consumption patterns can be detected with reasonable precision
only by using cross-section data. To date, analyses of the
consumption behaviour of different types of Australian households
have been limited to data collected in the 1966-68 household survey
uwndertaken by Macquarie canqmw.m»w%.t Marked differences in
consumption patterns were apparent, and it is one aim of this paper
to update previous work by using data from the 1974-75 Household
Expenditure Survey (HES) conducted by the Australian Bureau of
Statistics. But this paper takes the analysis further and attempts
to use the cross-section data to measure the extent to which
structural changes in the Australian economy over the decade

1966-67 to 1975-76 affected consumption patterns.

¢ This study was carried out in collaboration with the Industries
Assistance Commission, Melbourne, as part of the IMPACT project. The
views expressed in this paper do not necessarily reflect the opinions
of the participating agencies, nor of the Australian government. The
data used in this analysis were supplied in computer usable form by
the Australian Bureau of Statistics. Particular thanks are due to Tony Wood,
Director of the Household Expenditure Survey Section, ABS. The computations,
were ably carried out by Alexandra Strzelecki. The work has benefited from
discussions with Alan Powell and Ashok Tulpule.
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Footnotes

See, for example, Podder (1971), Kakwani (1976), Williams (1977,1978).
This was first proposed by Summers (1959).
See, for example, Maddala (1977), p.235.

For details, see Powell (1974), Lluch, Powell and Williams (1977),
chapter 2, and Williams (1977, 1978).

This approach was used by Ryan (1976), and Williams (1977, 1978).

In ABS, Household Expenditure Survey, 1975-76 (Preliminary)
(Ref. No. 6508.0) the estimated average family size was 3.07
for capital cities and 3.09 for Australia as a whole.

See Williams (1977), p.l4.

Restaurant meals include expenditure on alcohol where this can
not be separately identified.

The highest value of u reported in Williams (1577) is 0.50;
the lowest value of -w was 15!

* e
The estimate of m,«u. B m«u. say, is treated as a constant in
calculation of standard errors. That is,

~
&

R Ry " ~ 2y N
var <w = var a + wCU«u.v cov AQM. mwv + Cuf..vw var mw.

It follows that the reported standard errors will underestimate
the "true" values.

See, for example, Lluch, Powell and Williams (1977), p.18.

An ABS, Household Expenditure Survey, 1975-76, Preliminary
(Ref. Ho. 6508.0), p.5, average consumption expenditure for all
Australian households (excluding localities with a population
of less than 500) was estimated to be about & per cent below
the figure for households living in the capital cities.

¥o re-estimation is reguired. The Engel curve estimates may
be added across commodities.

Aggregation of parameter estimates was undertaken in the
manner described in Lluch, Powell and Williams (1977), p.117.
Selection of 9 housshold types facilltated the incorporation
of this work into the SNAPSHOT model of the IMPACT project.
In SHAPSHOT, household total consumption {(and incoms) iz
treated as endogenous.

-3-

II. ESTIMATION METHODS FOR "INCOME" AND PRICE RESPONSES

We consider the Engel curves for each of the n commodities
and the aggregate consumption function as forming an (n+2) set of

structural equations which may be written as mo“_.u.oﬁm"wu

Vip B % B te (=1, ..., m), 1)

o =L Ve 2)
R
<H,~“uo,‘vﬁs.w\vmﬁ5 (3)
where <bp is the expenditure by the h th household on the i th
commodity, i is total expenditure, EU.K mwv are parameters which satisfy
the restrictions that mnwno and mmwuul y is income, and €5 and

h

€, are error terms. Income is the only exogenous variable and all

equations are just~identified.

The reduced form of the model is equation (3) plus
* %
Vin T % Y Byvp Y @

where

@, =0, +ab,, B, =By, andw = {ey, + B.e).

Consistent estimates of the structural parameters could be
obtained either by two-stage least squares (251S) or indirect
least squares. In a just-identified model the two are equivalent.
These methods are also equivalent to Liviatan's (1961) instrumental
variable approach in which (1) is estimated using income as an

instrumental variable. The equivalence follows from the interpretation

of 25LS as an instrumental variable estimator in the just-identified n&mm.wV
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APPENDIX

Table Al

COMMODITY DEFINITIONS

Household Expenditure Survey

This Paper Medium Level Commodity Code L
Food , 11 - 45

Vice 46 - 50

Clothing 51 - 60

Housing -6, 7-10, 69, 83
Durables 61 - 65, 84 - 86
Medical 70 ~ 74, 93 - 94
Transport 75 - 82

Recreation’ 87 - 80, 96, 98

Other 66 -~ 68, 91 -~ 92, 95, 97

1) As listed in ABS, Household Expenditure

Survey, 1974~75,

Bulletin 1, pp. 32-38.

B

*
way to do this is to use the relationship between L y. and

J
the elasticity of the marginal utility of "income” or

Frisch "parameter", w, smamww.mv

* -1
z <u = g{(l +w ) . (8)

*
In this paper, sets of ﬁmw. «Mv estimates are to be
obtained for different types of households. The data points
relate to household averages for each income class within a given

household type. (Data on individual households are not available.)

IIT. DATA

In the HES complete information on consumers' expenditure
and. income was collected from about 9,000 households living in
capital cities. Details of sampling procedures and precise

definitions of variables are contained in ABS, Household Expenditure

Survey, 1974-75, Bulletin 1.

In oxder to fit the linear demand model of section I1r,
data are required on (i) commodity expenditures, (ii) household
income, and (iii) household types. Each of these will be discussed

briefly in turn. A few summary descriptive statistics are then

presented.
(i) Expenditure

The commodity groupings are modified from the broad commodity
groupings of the HES in order to increase comparability with work

done using the Macguarie data and with the national accounts. The
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VIII. CONCLUDING REMARKS

The traditional methods of predicting consumers'
expenditures over time employ a single set of parameter estimates
and assume an unchanged "income" distribution. This is the

"single representative consumer" approach to demand analysis.

In this paper cross-section data have been used to derive
sets of "income" and price responses for a number of representative
household types. HMarked differences in average budget shares and
parameter estimates were detected. The guantitative importance
of these differences was explored by using the cross—section
results to predict national consumption expenditures over the
decade 1966~67 to 1975~76 under alternative assumptions about
demographic structure and the effects of structural changes on

the distribution of "income".

Demographic changes affect primarily the weights given
to each household type when aggregating and the effects therefore
depend mainly on differences in average budget shares. The
importance of changes in "income™ distribution, on the other

hand, depends primarily on differences in marginal budget shares.

Under the assumption of no relative changes in demographic
structure and income distribution the range of prediction errors
in 1971~72 was ~5.3 per cent (food) to 4.9 per cent (luxuries).
The median absolute prediction error was 3.6 per cent. After
allowing for demographic and structural changes the range of
prediction errors was -3.7 per cent (food) to 2.9 per cent
(transport) and the median absolute value was 2.2 per cent.

The reductions were also of the order of 1 to 2 v@anaﬂmom

nE

(iii) Household Type

The data available to us from the ABS survey distinguish
eight types of household composition and four age-of-head
classes. This yields 32 households types which are given in
table 1. For each household type information is available on
mean household consumption expenditures and mean household
disposable income for 12 income classes. In addition, weights
are available for converting the sample cell means to population

values.

The body of table 1 contains estimates of the number of
Australian households in each of the household categories in
1974-75. These figures are based on ABS estimates for capital
nwnw households plus an assumption that the average family size
of 3.083 for the city sample is appropriate for Australia as a
whole. Preliminary results from the Australia-wide 1975-76 HES

suggest that the family-size assumption is a valid mmmnostmnho:.mv

In practice it is difficult to obtain meaningful estimates
for household types which contain fewer than 100 thousand Australian
households. This is equivalent to around 200 in the sample. In
order to obtain reliable parameter estimates it is also necessary
for household income to show reasonable variation with a given
household type. Thus it is not possible to obtain estimates for
single people aged 65 years and over because they are heavily
clustered in the two lowest income classes (less than $4160 per

year).
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There were no marked changes in the unemployment rate, the saving
ratio or pension payments over the period 1966-67 to 1971-72. The percentage
of working wives, however, did increase over the period from 28 per cent
to 40 per cent of the work force. To allow for this we lower
the mean household consumption of two adult households (types 2
and 5) in 1966-67 by 5 per cent as compared with w&m;cmwcmm
obtained by backward projection of the fully adjusted 1971-72
household consumption shares i.e. adjusted for all three
structural changes. As usual, consumption of the other
household types is adjusted upwards (by 1.28 per cent). Household
types 6 and 8 (mature families) are left unaltered because their
consumption levels will also be affected by the longer years of
schooling in 1971-72 compared with 1966-67. This affect will

tend to offset the changes in the average earnings of wives.

The new projections incorporating the above estimates of
changes in relative consumption levels are given in rows 4, 5
{1971-72) and 9 (1966~67) of table 11. There are some marked
improvements in prediction errors for 1971-72, but the projections
for 1966~67 are little different from those obtained using 1974~75
relative consumption levels (row mw. Allowance for changes in
pension payments between 1871-72 and 1974-75 has noticeably
improved predictions of expenditure on clothing and leisure in
1971-72. Lowering household "income" levels for "retired"
households (types 1 and 9) in 1971-72 has led to an increase in
the predicted aggregate expenditure on clothing and a decrease
in the predicted aggregate expenditure on luxuries. This is
because "retired” households have very low marginal budget
ghares for clothing and high marginal budget shares for "luxuries®.

This vesult is at first a little surprising but reflects the

G

The above criteria yielded 15 household types for
which estimates were obtained. In order to investigate
family size effects fully, households consisting of 2 adults,
head aged 45-64 years, with either 2,or more than 2 children
were also included. Similarities in data and parameter
estimates permitted the 17 types to be collapsed into the 13
household groups given in table 2. Similar household types
are denoted by common numbers, for example, 2a and 2b; the

reason for this will become clearer in section VI.

Table 2

DEFINITIONS OF HOUSEHOLD TYPES

Household Number of Age of Head Number of Number of
Type Adults in years Children D data points
1 1 15-64 0 24
2a 2 15-29 0 10
2b 2 30~-44 0 11
% 2 mw-m L 33
3b 2 30~-44 2 11
4 2 30~44 >2 11
5 2 45-64 0 11
6 > 2 4564 0 11
7a 2 45-64 1 11
o 2 45-64 2 11
Tc 2 45-64 > 2 11
8 > 2 30-64 >0 10
9 2 65+ 4] 12

1) Children are defined as persons under 18 years of age.
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(iii) Effects of Changes in Relative Total Consumption Levels

Three important structural changes which occurred in the
Australian economy over the three years from 1971-72 to 1974-75
WHm likely to have affected relative consumption levels. These
changes were: (a) an increase in unemployment from 1-2 per cent
of the labour force in 1971-72 to around 4 per cent in 1974-75,
(b) an increase in the household saving ratio from 10.4 per

cent to 17.6 per cent, and (€} an increase in cash benefits

for pensioners from $818.6 million to $1918.9 Euwwwon.mnv

The relative shift in income and consumption in favour of
recipients of age and invalid pensions is the easiest to incorporate
into our projections. These pensions expressed as a ratio of
total personal disposable income rose by 1.2 percentage points
over the three years, and expressed as a ratio of total personal
consumption expenditure rose by 1.8 percentage points. On the
assumption that the average propensity to consume of pensioners
lies about half-way between unity and the national average, we
lower the percentage share of total consumption attributable
to households of pensionable age in 1971-72 by 1.5 percentage
points from the 1974~75 share given in table 7. This reduction
is split between household type 1 (single persons) and type 9
(couples with head 65 years or more, plus an allocation of old
single persons) in the ratio one-third to two-thirds, that is,
0.5 percentage points and 1.0 percentage points respectively.
The Wy weights are then used to derive new estimates of mean
household consumption for groups 1 and 9,

The mean consumption

levels of the other household groups are scaled up proportionately

Table 3

CHARACTERISTICS OF DATA, ABS HOUSEHOLD EXPENDITURE SURVEY, AUSTRALIA, 1974~75

-11-
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Income is defined as

All figures are weighted averages.
household disposable income expressed at an annual rate; total consumption expenditure is also expressed

For key to household types see table 2.

Notes:

For

Households with gross incomes below $2080 are excluded, except for type 9.

household types 4, 6, 7c and 8, family size relates to all households of that family composgition,

at an annual rate.
irrespective of age.
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Table 4
28LS ESTIMATES OF MARGINAL BUDGET SHARES, Bi' AUSTRALIAN HOUSEHOLDS, 1974-75
Household Type
T
Commodity Single ! Young o1d Retired
X 2a 2b 3a 3b 4 5 [} Ta To 7c 8 9
Pood L1091 L1262 .0635 .115%4 .1203 .0866 .0664 . 1499 .0899 ,1053 0595 L1414 0673
(.0204) ](.0230) (.0114) (.0154) (.0181) (.0169)| (.0121) (.0156) (.0217) (.0124) (.0169) (.0139) 1| (.0091)
Vice L0515 0411 .0334 . 0550 1215 L0223 .0435 .0593 .0072 0355 .0257 L0633 .0368
{.0120) 1(.0149) (.0143} {(.0100) (.0200) (.0059}{ (.0200} (.01l12) (.01e61l) (.0107) {(.0145) (.0081) | (.0116}
Clothing L0156 .0594 0672 .1388 .0810 . 1054 .2834 L1249 L1157 .1096 .0%93 1247 0527
(.0200) [(.0221) (.0305) (.0129) (.0140) (.0187)] (.0523) (.0157) (.0221) (.0259) (.0298) (.0142) ! (.0196)
Houging .1883 . 2166 . 3018 L2180 .1546 1276 1424 .1287 . 0568 L2127 .0955 .0731 0667
(.0438) [(.0422) (.0776) (.0251) (.0251) (.0203)] (.0140) (.0171) (.0423) (.0219) (.0230) (.0236) (.0333):_,
w
Durables L1131 .2841 .2331 .0378 .0503 .1819 L1132 L1103 L1750 .0851 . 3444 .0688 L4617 !
(.0587) [(.1l66) (.1054) (.0430) (.0385) (.0419)f (.0274) (.0284) (.0634) (.0302) {.0383) (.0161) | (.1042)
Madical L0223 .0418 .0369 .0329 .0457 .0310 .0288 .0639 .0399 .0433 .0426 .0429 .0651
(.0102) |(.0092) (.0136) (.0073) (.0105) (.0053)} {.0097) (.0051) (.0134) (.0085) (.0118) (.0074) | (.0193)
Transport .1338 .0933 .0798 . 1069 .0447 L1306 0720 L1442 .1842 0677 .0707 .2051 .0855
(.0354) |(.0581) (.0419) (.0286) (.0381) (.0385)] (.0200) (.0320) (.0278) (.0268) (.0182) (.0175) | (.0332)
Racreation .2554 .0874 .0522 . 1064 L2355 .1598 1645 L1151 1081 .1684 0779 .1694 .0558
(.0867) |(.0400) (.0472) (.0205) (.0353) (.0270)] (.0226) (.0109) (.0581) (.0307) (.0239) (.0263) | (.0334)
Other L1112 .0501 L1323 .1848 . 1465 1547 .0858 .1037 L2221 L1724 .1845 L1114 .1082
(.0508) |(.0273) (.0261) (.0175) (.0203) (.0278)} (.0192) (.0138) (.0565) (.0328) (.0296) (.0185) | (.0161)

Notes:

The household type codes are explained in table 2.

Estimates of asymptotic standard errors are given in parentheses.
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Table 7

CONSUMPTION SHARES, 1974-75

Household Type
1 2 3 4 5 6 7 8 9
Consumption
Share L0685 ,1303 .2107 .1324 .0897 .1129 .0584 ,1508 .0564
Table 8

PERCENTAGE ERROR IN PROJECTING CONSUMPTION EXPENDITURES,
AUSTRALIA, 1966~67 TO 1975-76

Commodi ty

Year Food Vice Clothing Housing Medical Transport Luxuries

1966~-67 ~10.7 ~7.3 ~15.4 13.0 7.4 9.7 3.5
67-68 =~ 8.8 -~7.1 ~12.7 11i.8 6.4 4.0 4.1
68«69 - 7.5 ~6.6 -~ 9.8 9.2 4.8 2.1 4.3
69-70 - 6.6 ~5.9 -~ 6.9 7.9 4.8 -0.9 4.2
70-71 - 5.0 -5.6 - 6.4 5.2 ~0.9 -1.5 5.9
71-72 - 5.3 =3.6 -~ 4.6 3.3 ~1.8 0.4 4.9
72-73 - 4.0 -2.8 -~ 3.9 2.3 -2.7 1.0 3.8
7374 -~ 1.0 -1.9 - 5.6 1.9 0.9 0.1 1.9
74-75 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75-76 0.4 0.9 6.4 ~2.5 ..u.o.wt 2.2 0.4

1) 1975~76 price index for medical falls by 18.7 percent owing to
the introduction of Medibank.

-15-

values are around 0.15. This reflects a high propensity for

restaurant meals and take-away mc.umm.mv

The number of children in the household exerts few
regular influences on estimates of the marginal budget shares.
For young households there is a tendency for the B-values for
recreation to increase with family size and those for housing to
decrease with family size. For old households there is a tendency
for the B-value for clothing to decrease with family size. Elsewhere
the family size effect is irregular. No strong patterns emerged in

the Macquarie study either (see Williams (1977),p.18).

V. ESTIMATES OF SUBSISTENCE PARAMETERS

The quickest way to ascertain the reasonableness of the
ELES cross~-section estimates of the subsistence parameters is to
examine the coefficients of the aggregate consumption function (3).
Using the HES data, estimates of the marginal propensity to
consume, }, the subsistence-sum, m<- and the implied values of
the Frisch parameter, w, represented a considerable improvement
on those obtained by the author using the Macquarie mwnmwv , but
they still departed from the values usually obtained from time-
series data. The p~values tended to be too low (one-half lay
in the interval 0.5 to 0.6) and the w-estimates (see last row of

table 5) larger in absolute value than the -2 consistently reported

in time-series studies for developed countries, including Australia.

Since an important aim of this paper is to forecast
expenditures over time, we replace the cross-gection estimates of

w and Iy?* with estimates derived from time-series studies.
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Table 5
*
25LS ESTIMATES OF SUBSISTENCE EXPENDITURES, Yi' AUSTRALIAN HOUSEHOLDS, 1974~75
Household Type
Single Young § old Retired
Commodity 1 2a 2b 3a 3b 4 5 6 7a ) Tc 8 9
Food 434 674 1170 1102 1364 1818 1109 1294 1399 1623 2207 1945 891
(118) (215) (126} {141} (185) {188} (97) {208) (208) {134) {520) (211) 47)
Vice 162 282 438 209 -85 359 323 363 404 320 321 365 151
{70) {139) (165) (91) (204) (65) (150} {505) {154) (115) (185) (123) (61)
Clothing 334 350 255 -16 335 357 -531 223 190 385 537 534 223
(116} (206) (337} (118) (142) (207) (418) (210} {212} (279) {380} (214} | (102)
Housing 529 769 12 926 1001 1213 545 337 1023 430 856 1138 626
(254} (395) (859) (230} (257) (225) (112} (228) (405) (236) (293) (358) | (173)
Durables -20 -712 -426 612 484 -563 114 239 ~105 123 -471 317 | -606
(340) (1089) (1168} (394) (393) {465) (219) (378) (606) (326) (488) (244) | (542) .
A
Hedical 166 161 260 303 273 355 324 220 318 327 371 417 148 b
{(59) (86) (151) (67} (107) (59) (78} (68) {(128) (92) (150) (113) | (101)
Transport 179 959 725 717 11585 776 699 1316 372 1022 910 962 305
(205) (543) (463) (262) (389) (428) (77} (426) (266) (290) (233) (265) | (172}
Recreation | -336 187 585 44 ~-301 46 ~-66 351 320 -18 371 106 204
{502) {374) (523) (188) (360) {300) (181) (1486) (556) (331) (305) {398) | (174}
Other 117 324 64 -170 105 213 242 255 ~206 229 401 414 174
(294) (255) (311} (160) (207) (138) (153) (183) (541) (354) (377) (280) (84)
Sum 1567 2994 3083 3787 4331 5074 2760 4599 3715 4450 5503 6199 2115
Imposed ~u 1.4) 1.52 1.43 1.86 1.92 2,11 1.63 1.62 1.77 1.89 2.02 1.85 1.95
ELES ~w 4.7 7.0 4.5 19.0 12.5 10.3 4.6 3.4 4.0 5.4 35.0, 5.0 7.6

Motes: Estimates are in dollars per household per year in 1974-75 prices. Asymptotic standard errors are given

in parentheses.

For key to code for household-types see table 2,
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a - a -
=k, v, ..wg:w v,) =k, o, +:ﬂwm&;<y mw:»ve‘:
The term in square brackets denotes the correction factor which

arises because of different consumption patterns across income
classes for a given household type. 1In practice it is relatively

unimportant.

Estimates of adjusted total expenditure are used to
obtain adjusted estimate of the Frisch parameter and the
subsistence sum. Finally, the adjusted estimates of the individual

subsistence expenditures are given by

+ B

The one task remaining to make the above procedure
operational is to select the household weights, sw. Firstly, to
simplify the task the number of household types is reduced to 9
by grouping in a manner implied by the numbering in table 2.
Thus, for example, types 2a and 2b are aggregated into type m.“_k:
The household types which are amalgamated exhibit the smallest
differences in income levels and demand parameters. Parameter
estimates for type 7c, which has a small weight in the population,

are not used.

The estimated number of Australian households in each of
the 2 groups in 1974~75 ranges from 219 thousand (group 7) to
864 thousand (group 3) and in total represent about 85 per cent
of households. In order to predict national aggregates some
assumptions are required about the remaining 15 per cent of

households. The major omission is single persons aged 65 years

1.

~19~

figure for households where the head is over 44 years of age

is around $430. Estimates for households with other than two

adults lie between these two values. The main difference from

the Macguarie findings is that subsistence expenditure on food

is now a much lower percentage of total subsistence expenditure,

for all household types. In Williams (1977, p.26) it was

reported that subsigtence expenditure on food was about 45 per

cent of total subsistence expenditure for all household types
considered in the Macquarie analysis. 1In table 5, the corresponding

percentage varies from 23 (type 2a) to 42 (type 9).

*
There is a tendency for the ﬁ....mmﬁwsm\nmm for clothing to
increase with family size, particularly for old households. The
*
<w|mm¢§wnmm for housing tend to be lower for households without

children (types 1, 2a, 2b, 5, 6, 9). Both findings are in accord

with the Macguarie results.

VI. RECONCILING CROSS~SECTION DATA WITH THE NATIONAL AGGREGATES

Prior to examining the forecasting ability over time of
the cross-section estimates of mmswbm behaviour it is necessary
to "tie" the cross-—section data to the national accounts data.
The two may differ because of measurement error in the cross-
section data, or because of differences in commodity definitions.
An attempt has been made to minimize the latter by choosing

appropriate commodity definitions in the cross-section work.

The HES estimates of total consumption expenditure are
only 4 per cent above the national accounts estimates and this

difference can be explained by the lower incomes of households
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