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PRICING MODELS IN AUSTRALIAN MANUFACTURING:

THE EVIDENCE FROM SURVEY DATA®

It is now over five years since Hancock (1976) concluded his
essentially cross section analysis of the relationship between cost
and product price changes in Australian manufacturing as follows:

"The major finding is that, as between industries,

relative prices ane closely Linked fo xelative

costs. .. Neventheless, thene ane grounds fon

doubiing the hypothesis that manufacturing prices

are whotly cosi~detfeamined. . the empirical nesulis

reponted in this anticle...ane nepresentative, at

best, of manufactuning only. 1t is inherently

unbikely that those nesults could neadily be

tnansloted To such sectons as wholesake and netaif

distnibution, pernsonal and professionad services,

aghicullure on mining. Those sectons nequire thein

own theornies and thein own methods of empinieat

Lnquiry.  he piecing-togethen of the Lange jigsaw-

puzzle of price determination has scancely begun.”

{Hancock, 1976, p.65.)

Subsequent research on price determination in manufacturing
has Leen undertaken by the current authors, Hall {1977 and 1980}
and Saunders (1981}, and by Gregory (1978}, whilst Challen and
Hagger (1978} and Haig and Wood (1978) have investigated the pricing
process at a more aggregate level, and also in sectors other than
manufacturing, respectively. But there is still much to be done.

The major aim of the present study is to contribute a few more
pieces towards the "large jigsaw-puzzle of price determination®
referred to by Hancock, It does this by using data from two different
guarterly Surveys of firms in the Australian manufacturing sector to
investigate in much greater detail and for a much more recent sample
period various alternative hypotheses concerning short-run price

changes. The principal explanatory variables include actual unit

cost changes, expected cost and price changes, and various excess



demand influences. Some of these relationships and associated
issues were canvassed in the papers by Hall {1980} and Saunders {(1981}.

The Survey data used in Hall {1980} were from the "Survey of
Industrial Trends” conducted fsintly by the Confederation of Australian
Industry and the Bank of Hew South Wales (referred to below as CW).

The time series sample was from 1966 (December guarter} to 1976
{September quarter), and was available for Total Manufacturing Industry
and for the eight industry categories then compiled -~ only five of

these categories correspond with the twelve Bustralian Btandard
Industrial Classification (ASIC) Manufacturing Sector subdivision
classifications now compiled. The primary aim of that paper was to
evaluate whether various unit cost, excess demand, and expectations
influences had significantly affected reported price changes. The
major hypotheses tested were based on the essentially short-run
“glassical® hypothesis of Eckstein and Fromm (1968). Major conclusions
were that for the manufacturing sector as a whole, both expected

and unexpected average unit costs had been important, that no excess
demand influence had been additionally significant at the one per

cent level, but at the five per cent level an industry operating rate
variable was significant. For a majority of the eight industry
categories tested, however, variables representing unanticipated
finished goods inventory changes, unfilled orders, and industry
operating rates were variously found significant.

Saunders (1981} used data from the Department of Industry and
Commerce’s “Survey of Manufacturing Activity" (referred to below as
SOMA} . His particular cross-sectional analysis for the pericd 1973
{Beptember guarter) to 1976 (March quarter) was for All Manufacturing
Industries, although firms responding to the SBurvey could egually

well have been aggregated only as far as the twelve ASIC Manufacturing
%



Sector subdivision classifications. The primary aim of Saunders’®
paper was to investigate the relative performance of three pricing
maﬂels:l a neoclassgical, excess demand-expectations model suggested
by Parkin (1978}, based on the wage inflation model of Parkin,

Sumner and Ward {1976} ; and two versions of mark-up pricing, the first
based on actual costs and the second on expected costs. Within each
of the three models particular attention was paid to the relationship
between price movements and excess demand conditions in commodity
markets. In addition, by estimating cross-section regressions, the
intertemporal stability of the pricing models and the relationships
contained therein could be assessed. A major finding of this study
wag that the model in which prices respond to actual unit cost move-
ments was superior fo models in which cost {and yfice} change
expectations affected current pricing decisions. In addition, it

was found that prices did respond to excess demsnd, although this
relationship exhibited considerable instability, which might explain
why previcus time-series work has found difficulty in establishing

a stable excess demand influence on pricing behaviour.

The present paper supplements our eariier work in two important
ways: by the use of an extended sample period, and by examining
whethey vesults cbtained from the two different Surveys are consistent.
The present would seem a particularly opportune time to investigate
this issue, as the SOMA data used below are unlikely to be available
in their current form in the future.

The particular way in which this paper undertakes its comparison
is to use the common time series sample of 1974 [September guarter)
to 1979 (March guarter), to test for each of Total Manufacturing

Industry and the twelve individual ASIC industry subdivisions, a



number of standard alternative price determination hypotheses. The
next section describes maior features of the two Surveys. It also
presents some simple descriptive statistics, including the extent
to which each of the r&levant.p{ice series are correlated with each
other and with the relevant Australian Bureau of Statistics {(BBS)

series: Price Indexes of Articles Produced by Manufacturing Industry

{ABS Catalogue No. 6412.0). Section IT outlines briefly the pricing
hypotheses to be tested, and the forms in which the models are estimated
and tests conducted. Our methodology is outlined in Bection III,

which also presents our results, and the summary and major conclusionsg

of our analysis are given in the final section.

I The Surveys

The major features of the two surveys have been discussed else~
where, in Section I of Hall (1i980) in the case of the (W ﬂata,2 and
in Sections I of Saunders {(1980; 1981} in the case of the SOMA data.
In terms of overall coverage, Kerr {1873} reported that firms responding
to the CW survey accounted for about 16 per cent of total menufacturing
emglsymenﬁ,g whilst Saunders {1980} indicated that SOMA respondents
accounted for more than one gquarter of manufacturing empioymentwé
Further information on the composition of the two samples is provided
in Table 1. OF particular interest are the final three columns, which
categorise the responses by industry and compare them with ABS data
on the percentage of establishements by industry. It is apparent that
the surveys are not a truly random sample of manufacturing establishments.
In particular, for the SOMA data, the Chemicals, Basic Metal Products
and Other Industrial Machinery industries are somewhat over-represented,

while the Wood Products, Paper Products and Fabricated Metal Products
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industries are under-represented; the (W data over-vepresents the
Chemicals and Transport Eguipment industries, while under-yepresenting
the Wood Products industry. Overall, the composition of the (W

sample appears more repreaentétive of ABS data than the SOMA sanple.
These observations, which suggest that both samples may be non-random
in important respects, should be borne in mind in assessing the
rvesults and conclusions presented below.

In oxder to gain some Further idea of the correspondence between
the two sets of survey data and comparable ABS data, we calculated
the relevant sample correlation coefficients for guarterly precentage
price changes, and present them in Table 2,3 We also presant in the
final column the correlation coefficients for the unwelghted and
weighted SOMA price change series, to gain some idea of the effects
of weighting. It is interesting fo note the results in column 1, which
compares the two surveys, and column 2, which compares the weighted
S0OMA series with ABS price change data. By and large, these results
are satisfactory, although they do suggest that in some cases (for
example Food, Beverages and Tobacco, and Basic Metal Products), the
results presented below might have to be treated with caution.

The longest common time periocd available for the two survey
data sets runs from the June guarter of 1974 through to the March
guarter of 1979. ‘The starting point is determined by the (W Survey
not having been classified in the reguired twelve industry
classifications until that guarter: the end point is due to the
relevant SOMA questions having been terminated with that guarter.
Nevertheless, our extension to the March guarter of 1979 updates

substantially the sample periods used in each of Hall (1980} and

Saunders (1981).
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The (W Survey was not inaugurated specifically to provide precisze
data in guantitative form suitable for the testing of hypotheses related
to reported movements in economic activity. Rather, its aim seems to
have been to provide rapidly available gqualitative information on
expected and reported movements in kev economic variables. Howsver, it
was shown in Hall (1980), that guantitative time series observations
constructed from the gualitative Survey information by Theil's {lé?ﬁ}
Balance Statistic {or Diffusion Index) method, have been able to give
satisfactory sconometric results at the aggregate level and for almost
all disaggregated industry categories. Survey gquestions relevant to
this paper are set out in the Appendix: Diffusion Indaxes were
constructed in reported change form for guestions 8, 9, 11, 12 and 15
and in expected change form for guestions 11, 12 and 15, Responses
by individual firms to the Survey guestions have not been welghted
by size of firm when industry and Total Manufacturing Sector results
are compliled by those conducting the Burvey.

In contrast to the W survey, the S0MA survey provides
quantitative data on the variables included, thus allowing weights to
be applied to individual responses in caleulating industry and sector
variable$»7 This is desirable, in the sense that the resultant

weighted series correspond more closely to data presented by the

ABE, even though the weights used are not the same. In order that
the results based on the SOMA data are directly comparable to those
based on the CW data, the former were also aggregated without
weighting. This is necessary because the Balance Statistic method
implicitly gives equal welght to each response. Thus in the results
which follow, thres sets of estimates will be presented, based on
the guantified CW data, the uwweighted SOMA data (UWSOMA), and the

weighted SOMA data ([WSOMA).



II Pricing Hypotheses

As explained above, our aim is not to present a new model of
price determination, but rather to use the survey data described
earlier to estimate and compare pricing models used previously in the
literature. In such an exercise, maximum care must be taken over the
details of model specification and estimation in the hope that the
data and tests prove discriminatory. Previous work has indicated that
choosing empirically between competing pricing hypotheses may be
difficult, given the nature of the data and their interpretation, a
point highlighted by Nordhaus {(1972) in his comprehensive review of
price dynamics. The hypotheses we shall consider each incorporate, to
varying degrees, actual cost changes, expected cost and price changes
and excess demand conditions as major determinants of price changes.
We shall proceed by specifying general models in which individual
hypotheses are nested special cases, indicated by individual zero
pavameter restrictions, accompanied in some cases by cross-parameter
restrictions. We will consider two general formulations, in the first
of which price changes are dependent on actual cost changes and excess
demand conditions, and in the second on expected cost changes, expscted
price changes and excess demand conditions. This means that not all of
our hypotheses are nested, but this does not appear to present serious
problems,

The major hypotheses we shall consider have been discussed in
previous pa§6r59 and will therefore be considered only briefly here.

Our first general formulation is:

n
P, = + + +
A T T R ¢
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where Pt is the quarterly percentage rate of change of prices, Ct
is the guarterly percentage rate of change of unit costs, xt measures
excess demand conditions and Uy, is a stochastic disturbance term.
ingmﬂmiweamﬁM@ME%dﬁﬁnmﬁsfmmwﬂmmxﬁmﬁaié@ {i = 1....n}
. . 10 . . _—
6j 20 (3= 1....m5 and, if prices adjust fully to cost changes,
& .
L. 0, = 1, The intercept, O , is of indeterminate sign, reflecting
=1 i o i
longer-run movements in profit margins and productivity, but it is
usually anticipated to be either zeroc oy negative.

Special cases of interest will now be restrictions on this
general formulstion, which are, by their nature, easily tested. Thus,
consider the following three hypotheses rvelevant to (1):

P ] = R o [ 44 = - s 1Y = {7 an = = B s S
Hlt LI 6, eoo o HE H,: a, o, .o &ﬂ ¥ Hs'
a, a, Fosaesa F @n = 1. If the data allow reijesction of Kz but not Hi,
this leads to a simple mark-up model with no direct excess demand

influence. Whether or not prices fully reflect cost changes can be

tested by further evaluation of hypothesis H,. B&Alternatively, we may

find Hy rejected but not Hy, so that price movements are deterx-
mined solely by excess demand conditions; the "law of supply and
demand” Qg&rateg‘il Pinally, if both H, and Hp are rejected, we
can conclude that both cost changes and excess demand conditions
affect prices; whether or not costs are fully passed on can again
be svaluated by additional testing of Hy. This third pricing model
is consistent with esither a mark-up model in which the mark-up
itself responds to excess é&mané,lz or a supplv~demand competitive
model in which excess demand reflects diseguilibrium influences.

In general, it is difficult to distinguish these two models unless

data are avallable on changes in both average and marginal costs.
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The second general formulation foouses on expectations, in
addition to excess demand, as the major determinants of price changes.
One such model, which serves as our second general formulation, is
Parkin’®s (1978) version of a neoclassical price change equation (based
on the original wage inflation model of Parkin, Suwmner and Ward {(1976)},
and discussed in detail by Smith (1978) and Saunders (1981). It can

be represented as follows:

8§Xt+l*j%‘%t {2y

.{..
I

=&

where éia, is the expected rate of change of unit costs, pt-l ig the

1
expected rate of change of an index of competitors® prices, both
expectation variables being formed at the end of period t- 1 and
applying to the following yeriad,l4 xﬁ measures excess demand as before
and uzt is a stochastic disturbance term. Given conventional supply
and demand functions, Parkin's formulation of the model, as explained
in Saunders (1981}, implies the following restrictions on {2}, to which
we refer collectively as a further hypothesis, Hyo: Yy = 07 0 £ vy,

Y, £3; Y, tvy,=1; 8, >0. We now introduce, in a similar vein

3
to before, the following additional hypotheses concerning genseral

formulation (2} HS: yz = ﬁﬁ: Y, = 0; H?: Y, = 1: ﬁg: %1 = @2

ceeee = 8B = 0. Thus the Parkin neoclassical pricing model implies the
rejection of Hy, H, and Hg, and the non-rejection of the restrictions
given under H, . If H; cannot be rejected, then the model may be
interpreted as a variant of mark-up pricing in which prices are marked
up over expected cost movements or as a special case of the Parkin

maé&l.lg If H? cannot be reijected, we can conclude that either the

special case of the Parkin model, or the expected

costs mark-up model in which prices fully reflect expected cost movements
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iz  relevant. Whether or not the mark-up in this laiter case varies

with excess demand conditions depends upon whether or not Hy is rejected.
In total then, we will consider six pricing models in the

estimates which follow. For élaxiﬁy, we present them in Table 3, along

with our nomenclature and the hypotheses relevant to each model in terms

of the two general formulations. Having outlined the hypotheses, in

the following section we describe in detail the methodological nature

of cur tests and present the main features of our results.

III Methodology and Results

We tested the six models and eight hypotheses shown in Table 3
for manufacturing as a whole and for twelve industry classifications
in the manufacturing sector using the survey @ata‘descxibed in Section I.
Rz explained there, we used the SOMA data in both unweighted and
weighted forms, giving us three data sets. Rather than present all
our results we have adopted the following procedure; in sub-section {(a)
we outline the general methods adopted, including definitions of
variables, lag structures, estimation methods and selection criteria;
this is followed in sub-section (b} by 2 detailed discussion of results
and procedures for manufacturing as a whole; finally in sub-section (¢}
we present the main features of our results for separate industries,
produced by further application of the procedures outlined in sub~

sections {(a) and (b}.

(a} Estimation and Methodology

Most of the variables in the general formulations are available

directly from the survey responses, although two points reguire

clarification. Firstly, with regard to the measurement of excess demand,
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Table 3: Pricing Models and Hypotheses to be BEvaluated
Model Name General ﬁquati?%} Hypotheses Tested (b)
Formulation |Number Zero Restrictions Additional

on General Formulation Hypotheses
Actual Costs, rixed
Ris e § s = = P s v oam ]
uar& up {1} {13} 31”51 82 .o &m O Hggal$a2+...+uﬁ i
Ixpacted Costs, Pixed (2% (i1} ﬁﬁzysz and
Mark-up

: 20,=0, ... =0 = :

HS }1 02 Qk O H? Ylmi

Pu?é Excess Demand Either (1)- {114} Either:
¢ e sz S = g
Hzﬂ:x} CpSees oo & O Hone
= s »ne g i 8 . =
or {2} cr.ﬁ3~y2 0 and &5¢Y1 0 None

Actual Costs, Variable | (1} {iv) None ﬂ3:a1+ﬁ2+'..%ﬁawi
Mark-up oy
Supply~Demand
Competitive
ﬁxgected Costs, (23 {v) ﬁc:Yzw H?:Ylni
Variable Mark-up -
Excess Demand {(2) {(vi) Hone RQLYQ”G;

« ¥xpeciations
("rieoclassical’)

a%Yy s Yzélz

yl+Y2:1; G§> tt

HNotes:

(b} With the exception of H

é?

{a) The eguation numbers are used in the Sections which follow

restrictions on the signs of

individual coefficients are presented in the main text.
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we followed the procedure adopted by Eckstein and Fromm (1968}, who
argued that excess demand may manifest itself in alternative ways,
each of which nesds including in a comprehensive analysis. We used
three excess demand or diﬁequiii%zium etfects, rvepresented by an
ovdeyr disequilibrium term {(CA), an wnanticipated change in inventories

tarm {FG -~ FG? } and the opevating rate or level of capacity

i
utilisation (CU},i7 We also experimented with simpler orders and
inventory terms, the level of new orders and the level of Ffinished
goods inventories zesyﬁcﬁiveiy.lg Checks on possible multicollinearity
were made by including the excess demand variables individually and
inspecting the results. Lagged excess demand effects were allowed
for, and relevant results are reported below. In evaluating the
excess demand hypotheses (H, and H,)}, we decided to reject them
either if the excess demand variables were jointly .significant, or if
any individusl excess demand variable was significant and of correct
sign. This seems appropriate since excess demand may manifest itself
in only one major way to firms, or firms may simply look to a single
indicator when assessing market demand conditions, and there is no
prior way of establishing which in fact ocours.

Our second comment relates to the definition of the price
expectations term in the neoclassical model, eguation (vi}, Table 3.
It is apparent from the underlving model that the appropriate variable
is expected changes in competitors® prices, reflecting demand
substitution effects. Since neither Survey provides such information,
we proxied this variable by firms' expectations of future movements
in thely own selling prices.

As in the case of excess demand, we considered only short lags,
of up to two quarters, on the cost change terms in the price eguations.

This was partly for pragmatic reasons relating to our already limited
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degrees of freedom, but also because we believed, on the basis of
previous Australian empirvical work in this area, that the relevant
responses are likely to bhe rapid.

In estimation, we allowéd for serial corvrelation in the error

structures u and u after investigating the correlograms from

it 2t’
the OLS results. The precise methods used and the estimation program,
are described in Pagan (1974). Having thus estimated the nodels, we
tested the hypotheses shown in Table 3. Zero restrictions which wa
were unable to reject were imposed and the model re-estimated. Cross-
parameter and other unity restrictions were tested, and the results
are shown below, although for comparative purposes we present the
unrestricted estimates only. In choosing between competing hypotheses,
each of which satisfy the restrictions shown in Table 3, we selected
that model in which the residual sum of sguares (RSS), corrected for
degrees of freedom, was lowest;lg taking account also of the signs
and significance of individual estimated coefficients. We have
rejected for inclusion in our Tables of results any equation including
an individual excess demand variable which is significant and of
incorrect sign. Cur basic significance level throughout was five per

cent, using one-~tailed tests where appropriate.

{b} Results for Total Manufacturing

We present our most important empirical results for Total
Manufacturing in Table 4. The eguation numbers, and hence model
names, correspond to those used in Table 3. We present results for
equations {i} to (v} only, since those for eguation (vi}, the Parkin
formulation of neoclassical pricing, were generally poor; the

cofficient (YE} on expected cost changes was negative for all three
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data sets, whilst the SOMA data produced estimates of v, and v,
P 1 2
greatey than unity in absolute terms. Thus we imposed Y = 0 in
2
general formulation (2} and considered in effect only the first five
models, incorporating the special case of the Parkin neoclassical
model discussed in footnote 15. Purthermore, we found no evidence

of lagged cost change influences in prices, and thus imposed

20

#

o, = 0 in general formulation (1).

2

Our results indicate for eguation (i} a significant relationship
between price and actual cost changes in all cases, although the
relationship is weaker for the SOMA data, particularly when welghted,
than for the W data. For the latter, we cannot reiject the hypothesis
that a, = i1, i.e. that cost changes are fully reflected in prices,
although this is rejected for both versions of the SOMA data, where in
addition the intercept is positive and sigpnificant. The lagged cost
expectations variable is alsc significant when included alone, but
produces inferior results to the simple actual costs mark-up model.
Egquation (i} is thus alwavs preferred to eqguation (ii}.

When results for the fixed mark-up models ave compared with
those for the pure excess demand model, use of the RSE criterion
suggests that the pure excess demand model cannot be preferred to
either simple merk-up model for both CW and U¥WSOMA éata.zl The
reverse is true, however, in the case of the WSOMA data. Far all
three data sets, the three excess demand variables are jointly
significant and a capacity utilisation variable is individually
significant at least at the five per cent level.

Thus far, our results indicate that costs {actual or expected)

and excess demand, can each exert a significant influence on prices,

when considered in isolation. A& more peritinent gquestion is to ask
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whether excess demand significantly affects price changes when
included along with costs in an integrated model. A negative

answer, in conjunction with the above results, will allow us to
conclude, as Neild (1973} ané‘Gadiey and HNordhaus (1872) have done
for British manufacturing, that the excess demand influence on prices
is indirect, acting through cost changes. The alternative result
implies excess demand, given costs, exerts a direct influence on price
change behaviour. We need hardly stress the importance of these
issues to the nature of the trade-off between inflation and excess
demand and its underlving dyvnamics. Thus we turn to the estimates

of eguations (iv} and (v).

Results from eguations {iv) and (v} are similar for all three
data sets, but in each case equation (iv) must be preferred to
equation (v} and to all other equations. As might have been expected,
the preferred results for CW and UWSOMA data are similar, in that
the excess demand variables are jointly significant, no orders variable

is individually significant, and the actual unit costs variable remains

significant. Minor differences ave that the CW data are consistent
with there being full passing on of actual costs within a single
quarter whereas the UWSOMA data are not; the inventory variable is
lagged one quarter in the latter case but not in the former; and
while the lagged rapacity utilisation variable is of reasonable
magnitude and of correct sign for UWSOMA data, only for CW data is it
significant at the 5% level. Overall, therefors, it can be concluded
that the results for CW and UWSOMA data are broadly consigtent.

They are in turn not greatly different from the results obtained
using WSOMA data, as here again eguation {(iv) must be the overall
preferred eguation. Cost changes are fully reflected in prices with-

in a single guarter and price~cost margins are affected by excess demand
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