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The issue of whether the absolute values of the long term
elasticities of demand for clothing and footwear are larger or
smaller than the corresponding short term elasticitles is
addressed in this paper. Alternative functional forms of retail
demend are compared. Six alternative models of retail demand for
clothing and footwear in Germany, France, Italy and the United
Kingdom, containing a range of different dynamic structures and
functional forms, were estimated using single-equation
regression. Diagnostic statistics and non-nested hypothesis

 tests weya used to Jiscriminate between these models. The
absolute values of the long term elasticicies of demand were
found to be not higher than the short term elasticities.

Research on this project was aupported by a grant from the Wool Research and
Devilopment Fund, Thanks are due to Bernard Trendle, Alistaix Watson and Jan
Arthur for their assistance. ,
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timate source of the demard for wool and cotton is responses at
tie ¥arail Jevel. Analysiz of the retail demand for nroducts derived from
ool e\bred ig impettsaboin the medium and long-ferm forecasting of raw {ibre
./ ' geméné and in the evaluation of depisiors, such as wool promotion ‘
expenditure decisions, which influense vatail dedand. - ~

S Animportant issus in relaticd to retail'demand is its dyramics;

/ specifically, vhether the long térm elasticities of demand are larger or

4 smaller than the corresponding/short term elasticities. Another important
' issue i3 the functional form of retail demand equations. These are addressed

, - in this paper through nun-n/sted tests of altsrnative hypotheses of demand

CoL gtractuves. e ' - ' ~

©* " lyuntions vere astimated for the four major economies of the European

Comminiry; namely, the VYederal Republic of (FR) Germany, Frauce, Italy and
the United Kingdom, The Eurcpean Commurity is a major destination for -
Australian wool and cotton. In 1986-87, 25 per cent of Australian raw yool
exports. and approximstely 13 per cant of Australian raw cotton exports were

" destined for these four countyies. Though %as share of Australian fibres in

raw fibre markets %s different from the share in retall demand dve to trade
in semi-manufactured and manufactursd fibre products, these figures provide

& good spproximation of the sharc In retail demand.

 The expenditure category ‘clsthing and footwear® is used in this study

to represent the retail demand for products derived from the types of fibres
produces in Australia; that fs, predominactly apparel wopl and cotton, Data
on the wxpenditure category ‘clothing’ would have been preferable because
only a umall proportion of the weight of fuotwear is apparel wool or cottom,

However, such data are available for the countries studied only from 1970
onward. Since expenditure on clothing represents about 90 per cent of the
evpend] turs on clothing and footwear in rach of the countries in the study,
the ineec wacy introduced by the use of thes .vre aggregated category is
1likely t¢ he small, : L o ,

In the next section, previous research on retail demand for clothing and
footwear is reviewed, with particular attention to the dynamics of demand.
Next, alternative models of retail demand are defined, These models are
estimsted and tested against each other using non-nested hypothesis tests
and qualitative comparisons of d!agnostic statistics. Conclusions and
implications for forecasting and policy anslysis are drawn in the final
saction. ) ' :

Clothing and footwear have been classed as semi-durables in previous
ressarch (Eouthakker and Taylor 1966; Johnson, Hassan and Greem 1984), but
not all previous studies have taken inte account the effect of thelr
durability on the dynsmics of consumer demand. Other sources of dynamics in
cotisumer purchasing beheviour are persistence in consumer habits (iouthakker
apd Taylor 1966) and information and recognition lags. ‘

: If a nroduct is non-durable, or if the consumer gains utility through
the purchase of new yoods only, lags in consumer behaviour can be treated as
& precess of partial adjustment toward a desired rate of purchasing (Nerlove
1958), which is represented in additive form as follows:

W Q0 =T @Gy




B ‘whére

is the qmmtity pur%nsed in pe:iod t ami Q’t is tha deaired ’erel

- of pufdhaaes in pericd t, Partial adjusmenf of purchases can also be
 represeénted in a multiplieative rather than an additive manner, in which
' case the levels of t}m varisbles in equation (1) am replaced by “their
. 1ogar1thms. v , ‘ , , ‘

If, on the other hand, the product is durable or semi»dum‘ble, er
;cansumptian is subject to habit formation, consumers are likely to pax:cially
 adjust toward & desirad level of consmar: scacks, This process can be

' rep;:asmtadi as: ;

yrwherq Sc is the level of a state variable (ragrasam:ing ei.ther physicﬂ,

' stocks or a psychological stock of habits) in period t:, and 3 is tha
daairad level of the state variable in period O

The demand for durables was mdelled ‘by Houthakker and Taylor (1966) as
baing negativaly related to household scuck& of consumer durables; that. is:

{3) 2 Qi: - @ + B Sc + ¥X tf‘" € Pj £

where S is the average level of consumer stocks in period t; X c,: is the
 real cotal consumer expenditure in period 3 P is the real price of the

 product in period t; and B <0 fox: a negaltive effsm: of stocks on
cansumption. ; o

ing the stock variable changas as & 1inea:: function of t:ine‘ the
- aver. L&vel of smcks in period t is:

) s". - ;(s + 8, 4)/2.

The s‘.oc*k of these durables was assumed by Houthakker and Taylor to
increvse with paw purchases and to depreciate at a constant rate, 8 ,
relative. to the average level of stocks; that is:

¢y -sic " st‘{l =-Q - 8 5.

Solving equations (3), (+) and (5) to eliminats the unabservabla stocks

s variabls gives the estimable equaticm:

65 Qn' aés 1+(ﬂ 8)/2%1*7(‘_’;&8/2‘}“ AX
- 1-(- 5)/2 1-(f~- 9872 1-(8-8/2
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 where AX,'fs the First différence in real total expenditure snd AR, s the!
ﬁmt: difference in real prices. | g - S e
. The short term (one vejr) total expenditure and resl price sffects on
- - copsumption are given by Y and € ‘regpectively, while the corresponding long
¢t terw effects are given by Y§/(8 - B) and € §/(8 - f) raspectively. For semi-

- durables such .s clothing and footwaar, the effects of consumer stocks and
' habit formation way counteract each othsr. (Sexauer 1977) and B and & may be -

§

. low a3 a result, -

" Winder (1971) compared the Houthakker-Taylor model with a stock ,
~ adjustment model in which the desired level of stocks was & iimesr funetion

- of real expenditure and the real price of the product:
M S mkpt klxt-r kP

'The adjustment tmigx:d the desired level of stocks was aaisdm&ltd be by
~ the process modelled in equation (2), and stocks were assumed to depreciate
at a constant rate as modelled in equation (5). Solving these gquations led

to the following dynamic demand equation:

(@) Q =k (6-0) B* pX, 4 PlE

where:

@ kp-a (f-0-5 oky =Y and P kz -

Note that a positive valve of B is equivalent to (4 -p) » 0; that is, it
indicates that the rate of depreciation is higher than the coefficient of
‘stock adjustment, rather than necessarily indicating habit formation and a

~ large influence of! psychological stocks.

_stock adjustrent model proposed by Winder is:
kP §

(10) | Q -KP 8 J1-P72,4 4 Pk, (1 + 8/2)py

ET
L P g PR D Pl p
1+0/2 L+p/2 = 1+p/2 77

Eliminating the unobservable stocks variables, the estimable form of the

Equations ({6) and (10) are not derived from utility theory and <o not
explicitly taks account of interactions among commodities. Systems of demwand
equations derived from utility theory have been proposed (see Deat¢n and
Muellbauer 1960 for a survey of these). Iwo of the most popular systems are
the Rotterdam model (see Theil 1975 for an exposition) and the Almo:t Ideal
Demand System or AIDS model (Deaton and Muellbauer). In both of theze
models, however, the dependent variable is a transformation of the
expenditure sihare of the commodity in the budget and the explanatory
variables are based on logarithms of pricas and incomes. Because of these
nonlinearities, a highly complicuted functional form, which may not yield a
solution in estimation, results if stock and depreciation effects are
included in the specifications.
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- The Rottardam model (Theil 1975} [r based of: £/xst differences in the
deperident and explanatory varisbles s« thus &ditéins dynamic elements. In
this/model the shout term and long té « elasticities are the szme. A timple
single-squation version of the Rotterr.a model can bo derived by making the
relitive price of the good under consaderation the #nly price variable ;.
"fﬁﬁ'aﬁns_‘ implicit price deflators to approximate the theoretically correct
 Frisch price index), and approximating the Divisia volume index of the
- chamge in consumers’ real Incoms by the change in the logarithm of real

tof:al oxpenditure; as follovs:
m; e 8In Q) =1y AR X) + 3, fAtltz ifg} :

o “sghm N is the average budget share of the good under consideration;
AMla Q) is the change in the logarithm of purchases of the good under
. consideration; A{ln X.) is the change in the logarithm of real expenditure;
~ and &(In B} is the change in the logaritham of real prices of the good

undex consideration, ’ : o el

' Biaton and Husllbauer (1980} used a multi-conmedity framework in their
- statis ooxand equations but re ‘erted to a single-equation approach when

i tresating Gemand for durables. This is because there are problems in applying

some of the restrictions of consumer demand theory (homogeneity and
symmetry) when purchases of durables are involved; namely, intertemporal
budget coustraints and vhe distinction between the price and tha user cost
of a dursble. - B Rt o R

Prices and expendituras are entaryd in equation (8) in linear form.
However, it 1s possible that clothing and footwear, like food, become less
important components of the budget as total expenditures rise or real prices
fall and basic needs for clothing and footwear are satisfied. Furthermore,
Turnovsky (1976) argued that prices and total expenditures affected
consumption in a multiplicative rather than an additive pattern. One way in
which these effects can be incorporated is by eantering prices and total
expenditures as logarithms rather than as levels.

 Dewbre, Vlastuin and Ridley (1986) estimated a single retail demand
equation for clothing and footwear across eight CECD countries (the United
States, Belgium, France, FR Germany, Italy, Japan, the Netherlands and the
United Kingdom) using a combined c.oss-section, time-series veraion of the
Houthakker-Taylor stock adjustment model. They imposed constant demand
coefficients across countries and did not allow for possible non-zero
disturbance covariances between countries. They found that the long temm
elasticities of demand with respect to prices and total expenditures were
one-third of the short term elasticities. - '
In a joint project, the AWC and BAE (1987) related consumption of wool
at thy retail level in the same eight OECD courtries to: the price of raw
wool relative to the price of cotton and synthetic fibres; consumer
‘expsuditure; wool promotion expenditurs; and a lagged dependent variable.
Thiy imposed constant coefficients across all countries and accounted for
cross-country correlations among disturbances through the use of Zellnex's
Seeningly Unrelated Regressions (2SUR) technique, They assumed that there
 was a partial adjustment of purchases to the desired level, and estimated a
coefficient of adjustment of 0.7, which implies (contrary to the nbove
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_¥esult) that long term demand elasticities are thres times the short term

Houthakker (1965) fustified posling across countries on the basis that

: tha estinates obtained for separate countries are often implausible. Pollak ‘

and Wales (1987) noted that when different countries’ demand systems are

identical, efffcient estimation vequires pooling. They axamined the validity 5

of pooling international consumption data by testing the sffect of imposing

. copstant coefficients across countries, using demand for food, clothing and

footwsar and a miscellanecus category in the United States, Belgium and the

United Kingdom, They used the quadratic expenditure system in static form

and in &« form in which one set of price response parameters depended on past
consunption. They found that pooling was rejected for most pairs of

~countries and specifications.

A .#ijgdr unresolved séitpiticzal quex_ltim suggém;a&; by this literature is

 vhether the sbsolute values of the long term elasticities of demand for

clothing and footwear are larger or smaller than the corresponding short

‘term ones. A range of modsls of dynamic consumer demand are suggested by the
foregoing discussion. These models will be detailed in the next section, and

tested in subsequent sections in order to resolve this wnpirical question.

From the range of models discussed in the previous section, six models
of retail demand for clothing and footwear are examined. All are single-

‘equation models. Multi-commodity models were mot examined, for reasons given

in the previous section, It was assumed that consumers predestermined their

~total expenditure and did not influence retail prices; thus, tatal

. expenditure and prices are assumed to be exogenous. Provided this a,ssmp't:i’m"

is correct, there should be no simultaneity bias if estimation is by a
single-stage technique. Further, in the demand for clothing and footwear as

 durables, current total expenditure is assumed to act as a proxy for future

income and current wealth. The models allow for different dynamic structures
and functional forms in retail demand. They are: ‘ ‘ :

{3y the semi-logarithmic ‘partial adjustment of consumer stocks’ (SPACS)
- model; : ‘

(1)  the linear ‘partial adjustment of consumer stocks’ (LPACS) model;
(111) the linear ‘partial adjustment of purchases’ (LPAP) model;
(iv)  the semi-logarithmic ‘partial adjustment of purchases’ (SPAC) model;

{(v)  the lngarith tpartial adjustment of purchases’ (GPAP) model; and

(vi) the Rotterdam (R) model.

~ In the first two models, consumsrs are assumed to have a desired level
of wardrobe stocks of clothing and footwear, toward which they partially
adjust according to the process described in equation (2). An alternative

‘explanation of behaviour which should lead to similar results in terms of
elasticities of demand in the short and long terms is the Houthakker-Taylor
‘state adjustment model. This is so because coefficients in the parcial
adjustment of consumer stocks equation can be expressed as & combination of

the coefficients in the Houthakker-Taylor model. A linear (type ii) version
of this model is given by equation (6). A secoml alternative for model (ii)

5



is Vinder's interpretation of & partial adjustment of consumer stocks, given

An equation (10). Both thess versions of model (ii) were tried. For madel

. as in equat

(1), equations (2), (4) and (5) ara assumed to apply and the desired lavel
of consumer stocks is taken as a linear function of the logarithms of real
total expenditures and real prices. The estimable form of model (i) is then

$7n (9) except that the lavels of real total expenditure and real
ced by theix logarithms. R T

Y

- In the nexzirhree modsls, consumers sre assumed to have a desired rate
_ of purchases of ciothing and footwear per person per year, toward which they
partially adjust by an additive process in models (iii) and (iv) and by &
multiplicatiye pfocess in medel (v). In model (111), the desired level of
~ purchases 1s a linear function of the levels of current real total
expanditures and real prices, as foliows: ; : o

and the estimable equation, which is derived by iq}.vi;ng equations (1) and
(12) to eliminats the desired purchases variable, is:

a3 e ""“u + (1 - f) Q.+ 7 et xg +Ta, P,

" In models (iv) and (v), the desired level of purchases is s lineer
functlon of the logarithas of current real total expenditures and real
prices. SR S S

The simple 1&:516-*-#&1&:;:&#& version of the Rotterdam model (11) was used.
The methods used in estimating theso models and the tests used in
distinguishing between the models are explained in the next section.

~Before estimating the models, cholces of econcsetric techniques had to
' be made, particularly with regard to pooling across countries. Since the
. models cannot be expressed as sub-models of one another, non-nested
. hypothesis tests were uss¢ in combination with diagnostic statistics to
distinguish between the models. ' ‘

~ The price of clothing and footwear was represented by the implicit price
deflator for the corresporiding expenditure category of national accounts
statistics. Houthakker (1965) wrote that biased elastlcity estimates may
result if there are errors in the calculation of implicit price deflators.
However, these were the most représentative yetail prices available for the
whole sample period, Total expenditures and prices were deflated by an
implicit price deflator for expenditure categories other than clothing and
footwear which was constructed from the data. This procedure imposes the
- Slutsky-Schultz condition, or row constraint, of consumer demand theory.

All varisbles in each model were expressed as deviations from the sample
‘means, This was done to aid convergence in the nonlinear models. Hence, no

' constant term was included in the equations, One degree of freedom was lost

by this transformation.

Since models (1) and (ii) are nonlinear in the parameters, they wiYe
estimated by single-equation nonlinear least squares; structural parameters
_ are presented in the section on results. Models (iii), (iv) and {v) were

sstimated by ordinary Yeast squares, because these models are linear in the



' parameters in the reduced form and sach of the structursl parameters can be
uniquely identified from the reduced form estimates, The reduced form

' paraseters sre also presented in the results section.

s 25{‘«;}
N
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© For comparisons between madels with the sams dependent varishle, the G
- test proposed by Davidson and MacKinnon (1981} was used, The structure of
the test is s follows. Consider tvo non-nested regression models, H, and

Hys : for sme dﬂpmdmt: va;i.&bl.u,,‘ S AR
14) Byt y = £ Gy, B * ui and
1) Y mE e ) v o

whete X and Xy, 8TO ’mtri.xa# of explanatory mtﬁ.nbl!;x 03,_ mdnz are
 cotresponding parametex vectors; and u,. and u,, are yandom errors, asswmed
. to be normslly distributed with 2ero means and constant variances. ?

, j_m.; C test employs the :f:&m;owingj mgximinm
a6y, - £ Gy W) =k (B Gy 8) - £ Gy M)+ ¥

 %he paramster k is assumed to have a t-distribution with N-J-2 degrees

 of frsedom, vhers N is the sample size and J {s the number of paramaters

" ‘gatimated. Hence, the C test consists of a t-test of the hypothesis that k
" is significantly different from zero. The test is applied both forvards and

‘b kuards (that is, with the null and alternative hypotheses swapped).

Where models to be compared have different dependent varisbles, the BM
. test proposed by Bera and McAleer (1983) was used. The usa of this test is
shown below for the comparison between the LPACS models and the Rotterdu
model, The alternative hypotheses are:

an B o S alrPq 4 P G Vi
L L ep/2 lep/2 T 1+ p0/2
Lok 6 gy 0
1+0 T L+p/f2

L

(%) HI':' g (Qtz} - Gézx (ln Q) - A iC'J.'.tlk X,;} + 10 (1n 'P¢}

where variables and parameters are as defined in equations (10)‘;: and (11).

Dicmﬂ: the predicted value of the dependent v&riabh: in H, as Qc and in Hy

- a8 rg‘(Qn)« in order to test (17) and (18), an artificial model is constructed
by waighting the errors of HQ and ‘H‘x as follows:



+mig @) - 7y B(laX) - T, AR BY) =0,

in which u, is normally, independently snd iﬂmnmug »digtrlhutali- vnder
Hym=0 or Hyt m = 1, Affer rearrangement of (19), we have the two
artificial models: : | o |
(203 ’Q}; - gm&v gxﬁ,;xxﬁz, &Fw %@}' + 8@‘11: te, :
md | L ;
@ & @) =1 A(}m; XD + 1, 8(n R * 9 S ¥ O
0 vhich 6 = -m/(L-%) and & = ~(Lw)/a. |

Tests of Hy: €, = 0 in (20) and 1‘{‘1;- 9 =0 in (21) a:q aquivslent to
tests of m = 0 and m = 1, respectively. Since . and o, are unebservable,
the tests of Hy snd H can be made tractable by roplacing e, by n, and sg,

by Ny, where T, and N, are residusls obtained from the following
auxilliary vegrsssions: ~ -

@) W (InQ - InQ ) =1 Ma X)) + 1, Adln R +ng,

~ The residuals from 22) andsﬂiz‘!i) are dcmtgd;u ﬁu m’ﬁw respectively,

~ “Rwimmg %y, 1 (20) vith Te and eq,. with N, enables Hy and Hy to be
tested, The test of €, = 0 in (20) has the exsct t(N-J-2) distribution
under Hy, vhere N iz the sample size and J is the nusber of parameters
estisated. The test of ©, = 0 in (21) has an approximate t(N J-2)
distribution under Hy {McAleer 1984).

Data on total private consusption expenditures and on expenditures on
clothing and Fyotwear are available back to 1970 using the present System of
National Accouuts (SNA), and from 1960 tn 1970 using the former SNA, A
different accounting system was used previous to that, and data were
obtained back to 1952, but in that case the expenditure category used was
clothing and other personal effects rather than clothing and footwear. Data
sources wers the Organisation for Econgnic Co-operation and Development
(OECD 1986 and 1985) and the United Nations (UN 1979, 1976, 1974, 1970, 1965
and 1959). Data from the former SNA were linked to the data from the present
 SNA to create a continuous data series from 1960 to 1985 for each country.

These series have 26 observations each, but one observation is lost when
g



varisbles are lagged. Data for the years between 195% and 1959 were not used
for estimation because the definition of categories was different from that
used in later years; they were reserved in case artificial stock variables
wers to be calculated, but this proved unnecessary. '

Note that the data are on purchases within each country, mot on
purchases by the residents of each country. Because of the ease of travel
 within Europe, this distinction mey be important.

Since there were at least three vegressors in each of the hypothesised
models, there were fewer than 23 degrees of freedom in each model. implying
that the efficiency of ZSUR may have been rio higher then that of ULS (Mehta
and Swamy 1376). For this reason, single-equation techniques were used to
estimate separate regressions for each country. '

« Patterns in the purchases of clothing and footwear, teal prices and
total private £inal consumption expenditure are described in this section,
This qualitative and graphical analysis is a useful adjunct to the
quantitative analysis in the next section because it indicates whers
peculisrities or problums msy be encountered in ths quantitative analysis.

The purchases of . :otiiing and footwear are shown in Figure 1. These were
measured as expenditurss on clothing and footwear per person per year

deflated by the implicit price deflator for clothing and footwear. Vayiables

used in the rest of th» papor were converted from national currencies to
*international’ US dollars (as defined in OECD 1983) at 1980 values, using
purchasing power parities published by the OECD (1985). ‘

Clothing and footwear purchases have risen over the whole sample period
in each country, but changed little in France between 1972 and 1985. They
are higher in FR Germany than in the other three countries, although
purchases in the United Kingdom rose by approxinmately 25 per cent between
1981 and 1985 to reach almost the same level as Germany. This strong rise
contrasted with the stagnation in purchases in the other three countries
over the same period. It raises the question of whether in these years there
could have been large purchases of clothing and footwear in the United
Kingdom by non-residents (including tourists and business travellers),
combined with reduced purchases of clothing and footwear by non-residents in
the other three countries, Such a pattern could be a response to the lower
relative price of clothing and fcotwear in the United Kingdom compared to
the other three countries over these years (see Figure 2 for relative
prices).

Real private final comsumption expenditure, shown in Figure 3, haz risen
in each country, but at a lower rate in the United Kingdom than in the other
three countries. Until 1969 or 1970, consumption expenditure was higher in
the United Kingdom than in the other countries, but since then real
consumption expenditure in France and Germany has overtaken that in the
United Kingdom, Italian consumption expenditure has been the lovest of the
four countries over the entire period,

The real price of clothing and footwear, shown in Figure 2, has been
lower in Germany than in France and Italy between 1965 and 1985. The real
price of clothing and footwear dropped quite sharply in the United Kingdom
between 1952 and 1985, It is possible that, in the face of such a
- substantial change in teal prices, consumer expectations of future prices

g
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are important. In nontrast, there has been little variation in the real
price of clothing and footwear in Germany, while changes in real prices in
France ond Italy have been less pronounced than those in the United Kingdom.
1t is possible thar, in Germany, consumers have little perception of changes
“in real prices, and as a result the own-price ¢lasticity of demsnd in
Geraony may bes amall. A ‘

The real price of clothing and footwear in the United Kingdom slopes
dowaward almost monotonically and is collinear with resl total erpenditure
per person in that country and with time. Under these circumstances an

unstable estimate of the price coefficient could possibly be obtained,

. Results for models (i) through (vi) for the four countries are shown in
Tsbles 1 through 6 respectively. In all cases the sampls period is 1961-85.
Results for models (i) and (ii) presented in Tables 1 and 2 were estimated
. using ronlinear least squaxes (NLS) regression for a small sampls (25

observations after lags vere taken). The hypothesis test statistics (thst
is, the t-tests of the null hypothesis that the coafficients are aqual to
zero, and tha Durbin’s h) are valid only for large samples and are provided
only as rcugh guldes for the interested reader. The corrected R-squarad can
be applied as a des.riptive statistic, but the one calculated by the
computer package i3 £ the final linearisation of the iterative process and
4% therefore only an approximation to the true statistic, Models (iii)
through (vi) were estimated using OLS regresalon and the conventional
interpretation can b applied to the hypothesis test statisiics.

i ‘The consumer st. . adjustment .odels were estimated using the
Houthrkker-Taylox (1916) formulacion, as in equation (6), vather than the

n



© Winder (197}) formulation, as in equation (10), because convergencé problems
were experienced for some countries with the Winder formulation. S

© Results for both stock adjustment mudels (models (1) and (1i)) are now
discussed together because they were similar in essential aspects, The :
coefficients were of the expected sign in all countries except the United
Kingdom, whers the signs of the depreciation rate and the stock parameters -
were contrary to expsctatlons. These ’wrong’ signs cast doubt on the
reliability of the long term elasticity estimates for the United Kimgdom in
the stock adjustment models ZHstimsces or depreciation rates were low for
the other ccuntries, and ere lower for tbe linear model than for the semi-
logarithmic model. The stock adjususs= parameters for the other countries
were low, indicating that there is only a slight adjustment toward the
desired stock level within a year. The depreciation rates and stock
adjustment parameters were higher for Germany and France than for Italy,

TABLE 1

Nonlinear Least Squares Estimates of Structural Parameters - _
of the Semi-logarithmi> Consumer Stock Adjustment Model: Model (i)

Gountry

Demand equation . : United
parameter FR Germany France Italy Kingdom

k, (log total 0,486 0.360 0544 0,395
expendirure) (5.3) (2.7 6.2) (6.5)
£, {log price) -0.0750 -0.312 +0,332 -0.0223

(-0.45) NER (-3.8) (-0.42)

§ (depreciation)  0.206 0,115 0,322 -0,0305

B (effect of -0,133 -0.182 -0.0612 0.0838

P (gsx:q&*: adjustant ‘ R ‘ ‘
‘ate) : 0,337 0.297 0.183 -0.114

govrscted R 0.993 0.981 0,980 0.993
Durbis’s h * -0.43 -0,75 2.20 2,02
Cond. 15 9 6 3

Real price

- short term , ~0.18 -1.0 -1.1 -0,07
- long term -0.11 -0.40 -0.70 -0.02

~ Real total expenditure

oy
-~

- ghort term 1.2
- long term 0.71

Figures iu parentheses are t-ratios.
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which implies that in the former countries clothing and footwear are
replaced more quickly and thote is quicker adjustment toward the desired
stock Yevel, This is understandable: real total expenditure was relatively
. . ‘high ip Germany and France and the real price of clothing and footwear was
‘relatively low in Germany during the sawple period (see Figures 2 and 3).
This would make replacement of clothes and footwear and adjustment to
desira? stock levels more affoydable in Germany and France than in Italy.

-~ A1l of the corrected R-squared statistics were high, indicating that the
. models explained a high proportion of the variation in purchases of clothing
- and footwear, There was little difference in the corrected R-squared
statistics between the linear aid semi-logarithmic models for each country.

| TABIE 2

Nonlinear Least Squares Estimates of Stmctuzal Parameters

~ of the Linear Consumer Stock Adjustment Model: Model (ii)

Country

Demand equation o | United
~ paraméter FR Germany France Italy Kingdom

Ckj(total 10110 0.0655 0.143 0,91
k, (price) -0.163 -0.261 -0.268 -0.0497
' (-1.1) (-3.6) (-3.8) o
& (depreciation) 0.0967 0.0918 0.0380 -0.0306

(1.1) 1.9 (0.71) 0.37)
B (effect of 000946 -0.170 -0.0451 0.0731
stock) (-1.6) (-2.1) (-0.67) (46.3)

P (stock adjustment ' ,
rate) | 0.19% 0.262 0,0931  -0.104

Corrected R® 0.993 0.979 0.984 0,994

Durbin’s h <098 0.76 2.2° 1.90

Cond. 7 () 5 2

Real price

- short term , ~0.42 -1.1 -1.0 -0.19
- long term ~0,21 -0.28 -0.52 <0,06

Real total expenditure

: - short term 1
- - long term .61 ¢.37

 Figures in parenthes2s ars t-ratios.
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The estimated ts’,zistiqitias were of the expected signs (negative real
price elasticities and positive real total expenditure elasticities), and
the long term elasticities were lowsr in absolute value than the short term
elasticities in 41] cases, An explanation y>r this pattern is that if there

" is a rise in incompks or fall in prices, consumsrs purchase more and enlarge

their stocks toward the new desired level, but in the long term this larger
stock tends to depress purchases. ’ o

Short term rg;;‘il; price responsss at Athé,sqﬁpla peans were not
significant, and/certainly inslastic, for Germany and the United Kingdom,
and almost unit elastic for France and Italy. Long term real price responses

~ were inelastic #t the sample means for the four countries. As mentioned

above, a possible explanation for a low own-price elasticity of demand in
Germany is that there was little price variation in that country during the
samplu period [see Figure 2), so that real price changes may have rarely
been large enough to reach a threshold level to which consumers would
respond, A pogsible explanacion for the low price elasticity of demand in
the United Kingdom, togethsr with negative depreciation rates and stock
adjustment parameters, is that purchases of clothing and footwear in that
country by non-residents could have been important in the last few years of

the sample piriod., If non-resident purchases are important and volatile, -

past purchages are not & reliable indicator of the wardrobe stocks of

clothing and footwear ~tetained in the United Kingdom. Hence, the estimated

patameters ©f the consimer stock adjustment model will be biased. ,

Short f:erm real total expenditure effects were elastic at the sample
means except for France, where thay were approximately unit elastic. Long
term real expenditure effects were inelastic at the sample means, except for
Italy, whire they were approximately unit elastic. A likely explanation for
the Finding that estimated real total expenditure elasticities were higher
for Italy than for France or Germany hinges on the lower real total
expenditure per person in Italy than in France and Cermany (sze Figure 3),
which would tend to make ~lothing and footwear a relative “ixury, and its
consumpf:ion therefores more dependent on total expenditure in Italy than in
France and Germany.

Three different functional forms (the linear, semi-logarithmic and
logarithmic) of the purchases adjustment model were estimated - models
(iii), (iv) and (v), respectively. Their results are now contrasted with
each other and compared with those of the stock adjustment models. The
corrected R-squared statistics, althoigh still high, were lower for models
(1ii) and (iv) than for models (i) and (ii), indicating that partial

 adjustment of purchases explained less of the variation in the data than

partial adjustment of consumer stocks. (The corrected R-squared statistics
for model (v) - and also for model (vi) - are not directly comparable with
those of the first four models because their dependent variables are of
different forms from those models.)

As indicated by the Durbin’s h statistics in Tables 3, 4 and 5, the

- purchases adjustment equations for Germany, Italy and the United Kingdom had

positive first order autocorrelation significant at the 5 per cent level,
while those for France had positive first order autocurielation significant

gt the 10 per cent level,

The estimated parameters of adjustment of purchases were between zero
and one, inplying that the absolute values of the long term elasticities of

‘demand are higher than those of the short term elasticities. However, since
‘misspecification appears to be present, the estimates are likely to be

14
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. Dnmand equation
. parameter

TABLE 3

e Ordinary Least Squares Esticates of Parameters

_ of the Linear Purchases Adjustment Model: Model JZEE T |

Country

- FR Germany

France

‘miited‘

ay* 1 (total
~expenditure)

a1 (price)
r (purchases
adjustment)

k '-Gorrect:adkz«

Drurbin‘s h
Gond.

2.9

(-2.4)
0,525
3.5)
. 0.985
3.41%

0.00294
€0.84)

(+3.6)

. 0.437
(3.4)
0.972

1.98
9

(1.7)
-9.0215
(-0,86)
an
5.52%  G.Ast
s 1

10,0343
(2.6)
0,137
(-1.1)

- 0.536
(3.1)

‘Figures in parentheses axe t-ratios. Asterisk indicates
was gsignificantly different from zero at the 5 per cent level of

' ¥sian£ficmca 5

TABLE 4

ates that autocorrelation

. Ordinary Least Squares Estimates of Parameters
of the Seni-logarithmic Purchases Adjustment Model: Model (iv)

. Demand equation
 parameter

Countxy

FR Gerxmany

France

United

Italy Ringdom

by* o (log total

éxp'enditum}
2

T {purchases
adjustment)
Corrected r?

~Durbin’s h
Cond.

b* 7 (log price)

0.199
{4.0)
14)
0.73
(4.6)
0,988
4.10%

17

0.0205

(1.0)

(-3.5)
C.469
(3.3)
0.972
2.27%
10

0.0846
.5)
('1 wl)

0.241
(1.2)
0.953 0.975
4.50% 13.34%
8 12

0.136
-0.143
(-0.96)
0.562

,filgﬁi:esﬁin parentheses are t-rarios. Asterisk kindi.cacés' that autocorrelation
was significantly different from zero at the 5 per cent level of

significance.
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TABLE 5

O:dinary‘Lalsﬁ Squaxas Eseinates of Parameters .
of tha Loga:ithmie Purchages Adjuatmnﬂ Model‘ Hndal (v}

-~ Demand equation

parameter FR Germany

Country

France

United

Traly mw@m

0.387
(3{&)

cl*' 7 (log total
expenditure)
e* 7T (log price)
{-2.5)
0.618
.1)
0.987
3.13%
15

7 (purchases
adjustment)
:Ceractad‘R? »
Durbin’s h
Cond.

«0.569

0.0582

-0.776
(”3«3)

0,454
ﬁa;s’

'O;g?l
7

-

0. GSQ
3.7
-0.305
-2.9)

O»?OI
£3.7)
0.966 0,985
5.07% 12,51%
10 15

0.490
(2.9)
’pyElZ‘

(-1.1)

'QKGOZ

(3.5)

Figures in parentheses are t-ratles. Asterisk indicates that sutocovrelation
was significantly different from zerc at the 5 per»cent level of

significanca‘

T%BBE 6

Ordinary Least Squares Estimates of Parameters
of the Rotte:dan Model: Model (vi)

Country

Demand. equation
parameter

'FR Germany

France

Initad

Italy Kingdom

0.0892
(9@1)
-0.,0497

(-1.8)

0,798

1.77

1.3

ot (change in log
total expenditure)
x, (changq\in

log price)
 Corrected R
Durbin‘s h

Cond,

0,50
OMQQ

 Real price
‘Real total expenditure

0.0479
(3.3)

‘020834

(~2.6)

0.566
1.31
1.5

al;o
0.58

0.105
(11.,3)
‘0?0203
('2#9)
0.858
1,46
1.1

0.106
(8.2)
-0.0844

(-3.2)

0,780

1.36

1.1

-Q.25
1.3

-0.,89
1.1

Figures in parentheses are t-ratios.
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inconsistent, For this resason, mo elasticity estimates are presented sz the

puxchaces adjustment wodels. ' |

. All the estimstes from the Rotterdsm model - model (vi) - had the
correct sign (ses Tsble 6). With one exception, a1l the parametar estimates
weye significently different from zero at the 5 per cent level. The
- collinearity among explanatory variables was quite low, contributing to low

- standard errors of parameter estimates, There was no significant
autocorcelation in the pavameter estimates. The corrected R-squared ,
statistics ars moderate to high for each country but, as noted above, cannot

be directly compared with those for the other models because of the
differont dependant varisble used. :

The estimates of total expenditure elastfcities at mean budget suares
from the Rotterdam model vere, for each country, between the short term and
long term estimates from the consumer stock adjustment modelg for each

~ country. Lower elasticities wers estimated for France and Germany (which had
- relatively high real total expenditure in the sample period) than for Italy

~and the United Ringdom. The estimated price responses for France and Italy
were almost unit elastic, a result which is in line with the short term
~estimates from the stock adjustment models. The estimated price responses
for Germany and the United Kingdom, although inclastic, were higher than
those from the stock adjustment. , : :

The first order correlations found in models (iii), (iv) and (v)
indicate correlated errors, omitted variables, incorrect functional form'
‘and/or incorrect transformation of variables (McAleer and Deistler 1986).
Autocorrelation was present for all three models, indicating elther that a
more complicated furicticnal form was required or, more probably - since the
~models differ in form -, soms other shortcoming.

The presence of correlated srrors was judged to be unlikely. The
‘purchases adjustment modsl, in contrast to the sinilar adaptive expectations
model, does not nxturally have an sssociated firat order autocorrelated
error term (Theil 1979, p.262). If consumers respond positively in the
current year to errors in purchases that they made in the preceding year,

- then positive first order autocorrelation would be expected also in the
stock adjustment and Rotterdam models, but such autocorrelation was not
detected in those miodels.

The other possible sources of apparent autocorrelation are omitted
variables ond incorrect transformation of variables. Variasbles other than
lagged total expenditure and lagged prices which were omitted from the
~purchases adjustment models were also omitted from the other models. If
these omitted variables were the source of the indicated autocorrelation,
then significant autocorrelation statistics would be expected for the other
models, wheresas the diagnostic statistics for autocorrelation in the other
models were not significant, Hence, it ir likely that the most important
source of apparent autocorrelation in the purchases adjustment models is
dynamic misspecification. This can be ameliorated by vreplacing the purchases
adjustment models with more plausible models; namely, the Rotterdam model or
the stock adjustment model. f

The rele of non-nested tests is to test alternative models which are
-adequate in other regards (McAleer 1984) and only the stock adjustment and
Rotterdam models were regarded as adequate. The purchases adjustment models
were rejected because, unlike these models, they had significant first
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order autocorrelation. Also, the explanatory power of the purchases
adjustment models was lower than that of the stock adjustment modsels.

G tests vare used for testing the linesr against the semi-logarithamlc
consumer stock adjustment model. Both of these models had the same depevdent
variable. BM tests were used for testing the Rotterdam model against the.

- stock adjustment models. The results of both types of tests of non-nested
hypotheses are shosm in Table 7 for Germany, Table 8 for France, Table § for
Italy and Table 10 for the United Kingdom. o » 7 '

The consumer stock adjustment models did not (at the 5 per cent ,
significance level) add to the explanation of the data relative to the
Rottexdam model, for any of the four countries, The Rotterdam model added
‘significantly to the explanation relative to the stock adjustment model for
the United Kingdom, but not for the other three countries. The consumsr
stock adjustaent models were therefore rejected in favour of the Rotterdanm
model for the United Ringdom, but the two classes of model were deemed of
equal value for the other countries. ~

The results betwsen functional forms of the stock adjustment model were
not clear-cut. (The purchases adjustment models are not dizcussed in this
respect, because their results are confounded by specification error.) For
Germany weither the linear nor the semi-logarithmic model was rejected in
favour of the other. For France, the linear model was rsjected in favour of
the semi-logarithmic model, while for Italy and the United Kingdom, the
opposite occurred, Thus, neither fornm was preferred for all four countries.
This finding is not of major importancs, however, because the consumer stock
adjustment models were in no case found preferable to the Rotterdanm model.

The models based on partial adjustment to a desired rate of purchese of
clothing and footwear were inadesquate because they had significant first
order autccorrelation, whersas the other models did not have this problem,
Alsp, the explanatory power of the corsumer stock adjustment models, as
shown by the corrected R-squared statistics, was higher than that for the
purchases adjustment models.

For the United Kingdom, the Rotterdam modsl was shown to be more
acceptable than the consumer stock adjustment models by the BM test. The
Rotterdam model is also preferable to the stock adjustment models for that
country because its parameter estimates for price and total expenditure
effects appear more precise, as shown by thelr t-statistics, and there are
nc implausible negative estimates of depreciation rates or stock adjustment
parameters, For the other countries also, the parameter estimates from the
Rotterdam model are apparently more precise than those for the stock
adjustment models. However, caution is needed in comparing the t-statistics
of the two models, because their parameters apply to different forms of the
dependent variable, collinearity is lower in the Rotterdam model than in the
stock adjustment models, and the stock adjustment models were estimated by
nonlinear lsast squares regression. Despite possible differences in the
precision of the 2stimates of elasticitims from the stock adjustment and
Rottordsm models, the estimates were similar, Those of the Rotterdam model
were betweon the short term and the long term rcsults for the stock
adjustmeat modals for six of the eight cases, The exceptions were the price
slasticities for Garmany and the United Kingdom, where the higher estimates

of the Rutterdam model seem more intuitively plausible than those of the
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TABLE. 7

Tests of Non-nested Hygut:he;a@,uf Mtematiw ‘:ﬁgdgi Structures for
~ the Demand Equations for tie Federal Republiu of Germany (a)

~ Alternative hjipqthgsi;: hp@@f.mah@ , ;

Nall hyputhcsz;: _ {1 hi (i1) : (vi)
model muber spacs LPACS , R

W . -0.23° o™
@y . 1.07% | 0.53%
oty o am™e o .0.as™ -

) The Figures presenced in the table are t vaiues of the null hypothesis
for models (i), (ii) and (vi). The critical value for 19 degrees of freedom
and a significance level of 5 per ceut is 2.093. C, BM: type of test used.

TABLE 8

Tests of Non-nested Hypotheses of Alternatfive Model Structures
- for the Demand Equations for France (a)

_Alternative hypothesis: model number

Null hypothesis: ) @ o)
R

#odel number SPACS ‘ LPACS

@ - -0.94¢ 1.873

(v1) .0.9524 -0.80% .

(a) The Figures presented in the table are C values of the null hypothesis
for models (i), (ii) and (vi). The critical value for 19 degreas of freedom
and a significance level of 5 per cent is 2.093. C, BM: type of test used.
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TABLE 9

“fests of Non-nested Hypotheses of Alternatije Model Structures
for the Demand Equations for Itsly (a) ,

s

~ Alternative hypothesis: model mumber

Null hypothesis: () (1) (vi)
 model nuaber - SPACS LPACS R

S —-

w - -2.52% 1,985
o - -0,98% - -0,78%"
COT -0.38% -0.88%" -

o) Thafi&uma presentud in the table are ¢ values of the null hypothesis |
for models (i), (ii) and (vi). The critical value for 19 degrees of freedom
" and a significance level of 5 per cent is 2,093, C, BM: type of test used.

TABLE 10

Tasts of Non-nested Hypotheses of Alternative Model Structures for
the Demand Equations for the United Kingdom (a)

Alternative hypothesis: sodel number

Bull hypothesis: (1) @y ()
‘modsl number , SPACS LPACS R

) - o a220% -3.01™
) -1.16° -2.53%
) -6.89% 0,71

() The Tigures presented in the table are t values of the mull hypothesis
for models (i), (ii) and (vi). The critical value for 19 degrees of freedom
and a significance level of 5 per cent is 2.093. C, BM: type of test used.

consumer stock adjustment models (which are probably not statistically
significant).

In summary, the Rotterdam model appears preferable to the stock
adjustment models, and both of these types of model are preferred to the
purchasea adjustment models. In the preferred models, the absclute values of
the long term elasticities of demand were not higher than those of the short
term elasticities in any country, (Note that the stock adjustment rodels,
which gave lower lomg term elasticities, did not show higher explanatory
power than the Rotterdam model, which did not distinguish between long and
short term elasticities). These findings are conditional on the validity o!
the hypotheses that current total consumer expenditure and current retail
prices ars exogenous and that current total consumer expenditure is a proxy
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for expected future income and current wealth. The findings are qualified by
the fagt that only a Iimited range of all possible dynamic and functional '
forms were estimated, However, this range encompassed the possibilities that
‘the absolute values of the long term demand elasticities could be lower
than, the same as, or higher than the corresponding short term values.

Estimates of elasticities of demand, depreciation rates and stock
adjustment paraneters differed between the countries, Depreciatioan and stock
&djustment wera more rapid for France and FR Germany than for Italy. This
could be because real total expenditure was higher in France and Germany
than in Italy, making reéplacement and adjustment of stecks to desired levels
more affordable in France and Germany. ; AL R

A policy implication of the finding concerning the dynamics of the
elasticities is that if there is a ¥eduction in the retail price of clothing

" and footwear - as, for example, may be brought about by changing trads
restrictions on clothing under the Nultifibre Arrangement - most of the
increase in demand for the retail product (which will probably flow through
to increased demand for Australian fibres, with & lag) will ocecur in the
short term. At the retail level, the long term increase in demand will not

be higher than the shoxt term incrense in dewand. e

Assuming that the sane pattern of elasticities applies to purchases of.

wool garments as to purchases of all clothing and footwear, the adversa
effects of high wool prices on retail demand should be falt mainly in the
year in which retail prices of wool garments are raised. However, there is a
lag betveen an increase in raw wool prices and in the price of woel
garments, and there is likely to be a lag betueen the reduction in vetail
demand and reductions in the demand for Australian fibres at the auction
level. These lags have not been fully quantified yet, and further research
is needed bafora conclusions can be drawn with confidence.
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