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PRICE AND COSY EXPECTATIONS IN
AUSTRALIAN HANUFACTURING FIRMS

z. Intyroduction

Whilst expectations play an important role in the determination of
many economic variables, the role of inflation expectations has received
particular attention in recent years. This has, in part, bsen due to
theoretical developments since the mid-sixties, which place great emphssis
on inflation expectations as a determinant of the actual rate of inflation:
(Phelps [26] ; Friedmwan [11] ; Laidler and Parkin [17] ). Since the Iong-
run policy implications of these models depend crucially vpon the size of
the coefficient on the inflation expectations term, the appropriate measure
of inflation expectations becomes of major theoretical and policy
significance. In addition, in the short-run, the dynamics of the inflation-
unemployment model depend upon the way in which expectations are formed,
this being true whether or not the possibility exists to permanently reduce
the eguilibrium unemploument rate.. In analysing the rcle of inflation
expectations in structural models of the economy, it is extremely Iimportant
tcispecifg which inflation rate is being forecast, and which economic agent
is forming the forecast. This distinction between different expectations
feries is particularly important when sxpectations enter as explanatory
variables in structural wage and price models for example., Here the choice
©f the appropriate expectations variable is crucial and is noymaliy specific

to the particular theoretical model under investigation.,

o

This distinction is not as crucial when seeking to explain how a
particular expectations series is formed. It deoes suggest, however, that
there is no reason why expectations series which differ in the above regards
should be formed in similar wauys., The two series with which this paper is
concerned are expectations held by firms in the Auﬁﬁr&%i&n manufacturing
sector of future movements in their prices and future movements in their unit
costs. These two series differ at least in regard ¥o Qhé fact that the Ffirms
have a much greater degree of direct control over the former than the latter.
Both series are worthy of investigation because of &he;effects which they are
likely to have on the behaviour of firms, Their own-price expectations will
influence their wage offer behaviour, whilst unit cost e¥xpectations may

exert a considerable influence on current pricing decisions.



Until recentiy, no . direct observations on expected inflation were
available, Thus, early studies of the role of expectations in determining
the actual rate of inflation proceesded by assuming that expectaticns were
formed in a particular way fe.g. Solow [30] ; Parkin [23] J. Typically,
these models related the expected rate of inflation to current and lagged
values of the actual inflation rate, Thus, if Pi: represents the
expected rate of inflation, formed in time period t and applying to the
following time period, and Pt is the actuval inflation rate in period £,
the general distributed lag expectations model can be written in the Fform:

*

P, =B(L). P, (1)

In this eguation, L is the lag operator, 7 X% = Xt«ﬁ’ and BfL} is a
general {(unconstrained} polynomial in L. This formulation is too general
for use in empirical work, where restrictions have been placed on the
coefficients (bi} in the lay polyncmial B{ }1a Three m@d@is which have
received particular attention are the static expecﬁations‘modei, in which
bi = {1 > 0}, the adaptive expectations model, in which bi = K(Ewkji
and in which O < A < 1, and the extrapolative expectations model, in
which bg = J 4 O; bl = =8 and bi = 01 > 2}, The use of theseé models
suffers from the problem that, in the abgence of any direct cobservations
of the expected inflagtion rate, no independent test of the restrictions
imposed on the bi is possible. In this case, there is absolutely nc basis
for choosing any expectations model in preference to any other, and the

nature and role of inflation expectations cannot be determined.

Following papers by Turnovsky [33; 34] and Turnovsky and Watcher
[35] in which direct cobservaticns on price expectations were investigated,
a directly observed expectations series for Australia was derived by
Rutjedge (271 . The data source was the ‘Survey of Industrial Trends?,
undertaken by the Bank of New South Wales and the Associated Chawmber of
Manufacturers {ﬁSWLACﬁjgﬁ Rutledge followed earlier work on this data by
Blyth [2] in using Theil's [32] Balance Statistic method in order to
derive a guantitative series from the gualitative survey ﬁaﬁa.3 Subseguently,
four series of the observed expected inflation rate have been derived for
Australia. The first two have been discussed and analysed by Jonson and
Mahoney [15] . One of these series was based on predictions made by a

firm of management consultants (the Shrapnel series}, whilst the other



{the AFR series) was pfoﬁaced retrospectively by a grsdg of four
economists who re-read back issues of the’ ‘Agstra21aﬁ Finapcial R@view’
‘and based their expectations upon 1tg camtentsc A third series hag been
derived by Danes [6] using t}}e FJSWWACM survey d’ata s but applying the
technigues developed by Carison and Parkin [4} , designed to produce a
guantitative series from gualitative survey responses. The Danes’ series
suffers from the same problem as the Rutledge series, in that any conclusions
derived from it are dependent upon the appropriateness of the method used
to derive the guantitative series from raw survey data which is in
gualitative form. Finally, Defris and williams [8,9) have derived a
series based on the guantitative survey rasponses ﬂ@ilecﬁ@ﬁ quarterly

by the Institute of Ayalzed Ecﬂnomlc and Sovial Resear ch in its Survey

of Consumers.

Rutledge, using the NSW-ACH data, found the static expectations
model to be preferable to the adaptive or extrapolative models. Danes,
however, using the same data but deriving the guantitative series differently,
found that both the extrapolative and adaptive models performed well. The
parameter restriﬂti@ﬁsé implied by the extrapolative model were satisfied,
although the coefficient on the error learning term in the restricted
form of the adaptive model was not significant. However, the explanatory
power of the adaptive model was greater and this led Danes to prefer this
model. Subseguently Davy {71 , valentine [36] ang Defris and Williams [9]
have all shown the adaptive model to be superior to the extrapolative
model. Valentine's work shows the extrapcolative model +o make no
significant contribution to the explanation of either the Shrapnel or
the AFR series. There is some evidence of an extrapolative element in the
Danes series although Valentine argues that the presence of autocorrelation
makes the interpretation of this result problematical. In sum these results
suggest that whether it is firms, consumers, or economists who are
predicting future inflation rates, all of them place greater emphasis on
the use of an adaptive rather than an extrapplative model. In addition to
these results Danes, Valentine and Defris and williames have all found
second order error learning terms to be significant, whilst Danes found

a significant second order extrapolative term.

Johnson and Mahoney present evidence suggesting that price

expectations are influenced by variables other than previous actual price



changes. In particular, previous changes in the money supply and ﬁn
average weekly earnings are both shown to have a significant effect on
priée expectations. Defris and Williams find that consumer price
expectations are significantly affected by money supply growth and a wage
indexation variable, equal to zero until the March quarter 1975, and to
the percentage increase in wages granted by the Arbitration Commission
thereafter. Valentine however argues that the more refined analysis he
undertakes of the Shrapnel and AFR esxpectaticns series, "do not support
the conclusion of Jonson and Mahoney that eguations including current
economic variables provide a better explanation of the behaviour of
price expectations series than equations based on a distributed lag of
past price changes” (Valentine [36] , p.397). Howaver, Valentine's
estimated distributed lag expectations models exhibit considerable
instability when the sample period is expanded, and it is possible that

this may be due to variables which have been omitted from these eguations,

The aim of this paper is to investigate the extent to which
manufacturer’s price and cost expectations conform o the findings of
previous studies on expectations Fformation in Australia. ?he data source
is described briefly in Section 2 and Section 3 cansid?rs the
distributed lag expectations models. Section 4 is caﬁaeréﬁd with the
role of other economic variables in the determination of axpectations, and

the related question of the rationality of expectations.

2,  ‘The Dafa

The data on which this study is based havebeen collected by the
(currently-named] Department of Industry and Commerce in their guarteriy
'Survey of Manufacturing Activity' (SOMA). After several pilot surveys, the

first results were published in March 1973 and referred to estimates of
, . . s . 5
changes in manufacturing activity in the three months up to December 1972.

3

The June 1973 issue of the SOMA bulletin contains the following explanation:

The guarterly Surveys of Manufacturing Activity are

designed to provide up-to-date information on short-term
trends in the manufacturing sector ... Such information
should be useful for many purpeses, and is an essential aid to
the Government's deliberations on economic policy.

(50MA Bulletin, June 1973, p.2)



The data used here cover the thirteen guarterly surveys from
March 1973 to March 1876 inclusive. Whilst information is obtained from
firms on past actual, normal and expected future trends in their sales,
exports, capacity, overtime, employment, orders, stocks, costs and prices,
the datter two are of most relevance here. The relevant gquestions as
asked in the survey are shown in Table 1. The guestionnaires are distributed
each guarter to between 800 and %00 firms in the manufacturing sector, of
whom 700 to 800 respond (a response rate of between 80 per cent and
90 per cent}. In terms of both sales and employment, the survey respondents
represent over ope-guarter of the manufacturing sector. The data have been
classified tc be consistent with the ASIC sub~divisions and the numbers in

s

each of the resulting twelve industries ig shown in Table 2.

TABLE 1: ASection of the SOMA Questionnaire
Actual % change Expected % change
during three months during six months
to 30 Bept., 1974 to 31 March, 1975

vp DOWN up DOWN

COSTS
Average change in unit costs
all items % % % %
PRICES
Average change in unit price
(commercial basis) of goods
manufactured by this
establishment % % % %




TABLE 2: = Sample Size Analysed by Industry

Industry Minimum Maximuam Mean Number of
Response Response Response Firms

‘Answering
All Thirteen
Surveys

Food, Beverages and

Tobacco 57 106 83 25

Textiles 27 329 33 i3

Clothing and footwear 59 80 71 23

Wood, Wood Products

and Furniture 20 2% 25 10

Paper and Paper

Products, Printing

and Publishing 15 22 20 8

Chemicals, Petroleum

and Coal Products 51 68 62 24

Glass, Clay and other

Non-Metallic Mineral

Products 286 31 28 1o

Basic Metal Products 59 &9 64 30

Fabricated Metal 37 56 49 i3

Products ’

Transport Eguipment 49 62 56 22

Other Industrial

Machinery and Egulpment 125 175 159 65

Leather, Rubber and

Plastic Products and

Manufacturing n.e.c. 36 46 41 is

A1l Manufacturing

Industries 587 756 265

690




Some "cross-checking with ABS data has been undertaken in order
to establish the reliability of the SoMA data. The two series which were
compared were employment and prices. ©On an employment basis it was clear
that the SOMA sample is somewhat over-concentrated, relative to the ABS
employment éata,an industries in which the average firm size {in employment
terms) is lérgest, and under-represented in industries in which the average
firm size is smaliest.? This bias in favour of large firms is probably
desirable from the point of view of analysing short-term industry trends,
although it%should be clearly stated that the sample is therefore not a
truly random selection of firms in the manufacturing sector. The price
changes reported in the surveyg were compared on an industry basis with
guarterly percentage change figures derived from the ABS fﬁgures for the
Price Index of Materials Produced by Manufacturing Firms,9 For the
ménufacturing sector as a whole the two series move closely together; the
correlation coefficients between the two series is significant at the five
per cent level in eight industries, and significaﬁt at the ten per cent

Jevel in an additional three iﬁdustries,l

Turning to the expectations data themselves, the first problem to
be encountered is that the expectations cover a six month period whilst
the actual price and cost change data are guarterly. ft was decided to work
oﬁ a quarterly basis throughout, with expectations deiined over a single
quarter, and hence the expectations data were converted appragriatezgﬁll
Some summary information on the resulting guarterly expectations data is
shown in Table 3., Firms'® price expectations were on éverage underpredictions,
with the exception of the last guarter of 1974 and tbé first half of 1975,
Cést expectations were on average underpredictions of future cost movements
throughout the sample period. In addition, both the mean forecast, and
the mean forecast error, were, with one exception, higher for cost changes
than for price changes. The tendency for firms generally to underpredict
Ffuture movements in their own prices is in contrast to the findings of
Defris and Williams [8, 9] on the accuracy of consumers® expectations of
future movements in consumer goods prices. They concluded that consumers
tended on average to overpredict future price movements, particularly
since mid-1975. Taken together these findings on firms' and workers' price
expectations have important implications for the wage determination process
and would at least partly explain why the wage settlement procedures

proved so difficult during the mid-1970's, with the resultant increase in

industrial unrest and disputation.



TABLE 3:

Summary Statistics on Price and Cost Change Expectations

Price Fxpectations

Cost Expectations

Ouarkter Mean Standard Mean forecast Percentage of HMean Standard Mean forecast Percentage
Deviation  error (per cent) firms with Deviation error {per cent) of firms

positive with positive

forecast errors forecast

(i.e. errors

- Pk .

P~ P ; >0) «Mnmnmsx .
Sept., 1873 2.68 2.66 1.27 53.2 3.25 2.60 1.85 73.4
Dec, , 1973 3.43 2.68 0.8 50,7 4.03 3.00 2.28 75.5
March, 1974 5.41 3.45 1.23 56.7 6.00 3.57 2.68 71.9
June, 1974 4.35 3.19 3.57 74.6 5,08 2.98 6.24 88.1
Sept,, 1974 4.12 2.99 1.59 61.7 4.79 2.27 3.32 79.5
Dec., 1974 3.60 2.74 -0.11 47.8 4,41 2.67 1.77 64.3
Marech, 1975 4.24 2.59 ~0.18 44.0 4.72 2.60 0.80 56.1
June, 1975 3.58 2.43 ~0.71 41.4 3.89 2.10 0.38 53.5
Sept., 1975 3.49 2.19 0.32 50,2 3.82 .11 l.20 65.3
Dec., 1975 3.46 1.88 1.33 72.3 3.60 2.23 0.84 64.0
March, 1976 3.19 1.72 1.41 72.7 3.35 1.73 1.87 77.3




This brief summary of the SOMA data suggests that it is in
certain regards non-random, though possibly deliberately so. In the light
of this, care must be taken in generalising from the results which follow
to the manufacturing. sector as a whole, Nevertheless, the survey déta
represent a rich statistical source which is internally consistent.
throughout — and ,more importantly , allows analysis to be undertaken
at the individual firm level. This 18 particularly desirable for testing
models of expectations which, if they are to be given any behavioural sense,

apply at the individual firm level.

3. ‘Bypothesis Testing: Distributed Lag Models

The aim of this section is to consider how well the price and cost
expectations described in the previous section conform to alternative
expectations formation models. The analysis will be conducted using
expectations data at the individual firm level, and estimating cross-
seétian regression equations. The incorporation of lagged variables into
these equations implies that only firms answering successive surveys could
be considered. In order not to exclude too many firms, thereby losing too
much sample information, the maximum lag was sét at two guarters, so that
only those firms who answered three consecutive surveys are included in the
sample investigated below. Thus the number of firms investigated varied

from quarter to guarter from between 506 and 631, with a mean sample size

of 571.

As some previous authors { Rutledge, Valentine) have warned, it
is a difficult task to diocse between alternative expectations models whén
they are applied separately to the same body of data. The reason for this
is that alternative expectations models in many circumstances give similar
predictions and hence may fit a given data set egqually well. valentine [36]

adopts an appr@acﬂ which combines alternative expectations models

intoc a single equation, leaving it to the data to indicate which model is
relatively superior. An amended form of Valentine's approach is used here
in an attempt to assess the relative merits of the two most commonly~used
and tested expectations models. These two models are the adaptive expectations

model and the extrapolative model, which are shown respectively in

equation (2) and (3) below,zz

# *
P, = A+ (1-NP, (2)



1o

; _ .
- + £ s : § B

P, B ﬁﬁ?t Ptml} {3)

Al] variables are expressed as quarterly percentage rates. The adaptive

coefficient (A) is expected to fall in the range O < A < 1, whilst the

extrapolative coefficient (8) can be either positive (the extrapolative

case) or negative {(the regressive case).

. . R . .
These two models were estimated using  crgss-section data on firms
in the manufacturing sector. The estimated equations included intercept
k]

1
terms, 3 and took the following forms:

® &
Z’t = 0, + o, Pt + o, E)thi : (2%)
* g 4 ,
P, = Byt By Bt BB =P y) (39

The restrictions implied by (2) and (3) are, respectively,

- fo = -~‘ = 7
HI 2 al : ag i and HII a(_ﬁl i

These restrictions were rejected strongly for both price and cost
expectations in each guarter considered, in favour of the alternative
hypotheses o, oo, < 1 and 82 < 1. In general the individual coefficients
were significant and of the anticipated sign, with the exception of Gy which
was significant and positive in only four quarters for price expectations and
eight quarters for cost expectations. The coefficient 82 was significant
and negative in all but one guarter, indicating an element of regressivity in
price and cost expectations formation. The explanatory powsr of both models
was guite low, the R2 falling in the range from 0.03 to ©.30, although it

was always higher for the adaptive model.

It is possible that the rejection of the restriction implied by
(2) and (3) is due to the fact that by estimating these models for all
firms combined, it is implicitly assumed that the coefficients in the mpdels
are the same for all firms. As Bierwag and Grove [1] have shown with respect
to the adaptive model, the model only applies in the aggregate if ail
individuals have the same adaptive coefficient (k).14 If this argument

is relevant in this case, one would expect to find that the restrictions



implied by (2) and (3) might be satisfied if the analysis were conducted at
a lower level of aggregation. In order to check this possibility, equations
(2°) and {37} were estimated separately for each of the twelve industries
shown in Table 2, and the restrictions Iimplied by (2) and (3} were tested
separately for each industry, for each guarter. This gives for each
hypothesis a total of 132 tests (12 industries; 11 guarters), for price

and cost expectations. The number of cases in which the restrictions cculd:
not be rejected and in which the individual cpefficientsviﬁ the restricted
models had the correct sign and were significant are shown in Table 4. Both
null hypotheses were rejected in approximately 90 per cent of cases, and thus the
tests at the disaggregated level do not suggest that the poor performance

of (2} and (3) at the aggregate level 1s due solely to the aggregation process

itself,

In order to develop an integrated model which takes account of the
above results, egquation (2} will be written in the form:

#* } @
P, = Ay P+ (l-NP, (v <1) (2'1)

This can be written in the alternative form used by Valentine:

!

P - = Ay P =~ P ) 14)
t t=-1 & t=1

The sum of the weights in this model is egual to ¥, which is less than

unity. Assuming that a proportion (Wl} of the gopﬁlation form expectations on

the basis of the amended adaptive model {2”)135 whilst the remaining

{1 - Wi) use the unconstrained extrapolative model (3'), the aggregate

expected inflation rate is given by:

#
P, =8, 408, P 40, (P, =P _,)+0, (P, =P ) (5)
where
- IS T
eG w& o, + {1 Wi} ﬁG
= ™ } s
81 %E v A+ {1 Wi, Sl o+ Wﬁ (i i)
62 = (1-W) 82
8 = = {1 =X}

3 1
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TABLE 4:

Hypothesis Testing of the Adaptive and Extrapolative

Models at the Industry Level

Price Expectations

Cost Expectations

Hypotheses Number of cases in Percentage Nunber of cases in Percentage
which the hypothesis of all cases which the hypothesis of all cases
could not be rejected tasted could not be rejected tasted

$ o, + =

mH. G, *a, =1

in equation (27) 13 9.8 12 9.1

Hppt By =1

in equation (37) 2 1.5 2 1.5
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The model in this form contains both extrapoiative and adaptive terms and
thus allows one to assess whether either or both expectations models are
appropriate. Ezxcluding the intercept term, (5) contains three parameters

and five unknowns, so that we cannot identify the individual coefficients in
the expectations models. More importantly, we vannot derive an egtimate of
Wﬁ, which measures the relative importance of the two models. We can, however,

derive the following a priori restrictions on the parameters in (5):
(i} 8, < 1 (since vy < 1, B, <1 and A > 0}

(ii}) 8, ‘has an indeterminate sign which depends upon whether

2
expectations are extrapolative {52 > 0} or regressive
{82 < 3

(iii} -1 <8, <O

rstimates of (5} are presented for price and cost change expectations in
Tables 534  and 5B respectively. For comparative purposes the time series
estimates are also shown in the last line of the two tablﬁsazg In the
cross~section results for both price and cost changs expebtatians the
individual ceoefficients are significant and of the correct sign in almost
all cases. There is a tendency for the extrapolative term to be less
significant than the adaptive term in all cases, and the extrapolative term
is not significant in two cases for prices and siy cases for costs. In those
cases when the extrapolative term is significant, it always indicates an
glement of regressivity in the formation of expectations. These cross-
section results therefore confirm the major conclusion of the time series
work previcusly undertaken, that there is a significant component of esrror
learning behaviour in the formetion of expsctations, although there also

appears to be a significant role for the extrapolative term in particular

periods.

fwo further tests confirm the greater importance of the adaptive as
compared to the extrapolative element Iin expectations formation. Firstly,
equation {5} was estinmated separately for each industry, 132 cases in all, for
both prices and costs. . The adaptive term performed much better than the

extrapolative term, being significant in 73, as opposed to 37, cases for



i3

of the Integrated Price Expectations Model

TABLE 5A: Estimatss
© Ffor Firms In the Manufacturing Sector
s P, o -
P, =8, F 0, B+ 0,(P, =P )+ (By = P,
Quarter Kumber of 2
f%servaﬂ @Q 62 82 63 R F
tions
s 73 380 1.855 C.327 =0.097 ~0,242 0.091 12.62
{9.45) (5.94} L (3,18} {3.86}
D 73 402 2.102 0. 502 -G;Qgé : =, 388 G.165 26.14
(1. 21) {8.84} (2.79} {6.97}
M 74 371 3.894 0,478 -{3, 092 =0 481 0.140 12.83
{13,66) (7,38} (2.51) {6.96)
J 74 394 2.438 0.315 =0 . 066 -~ 208 0.140 21.1%
{8.79} (7.42) {2.40} {5.12}
5 74 422 2.422 0,370 0,019 =0,311 0.134 21.64
{8.75} (7.94) {1.03} (5.91)
D 74 482 1.633 0.449 -~} 047 -~ 357 0.215 43.54
{7.68} {11.33) (2.49} {9.74}
¥ 75 478 2.765 0.418 =0, 020 ~3.381 0.175 33.47
(14,16} (8.71) {1.08) {9.27}
J 75 472 1.382 0.536 =3, 086 -3, 473 0.312 70.81
: {7 .66) {14.40) {4.82} {12.47)
s 75 445 2.125 0,363 =, 040 (3,289 0.146 25.186
{11.67) {8.68; {i.93} {6.84}
D 75 305 1.475 0,523 -0, 112 -3, 373 0.299 42.74
{7.07} {10.85) (4.67} {6.98)
M 76 260 1.328 0. 484 =3, 067 =, 359 0.323 40.73
{7 .00} (10,93} {(2.70} (7.65)
J73=M76 1z 1.478 G.613 0.074 ~,671 0.708 6,38
{2 .88) {4.28) {0.55) {2.87)

Note: tegtatistics:

are shown in brackets,



TABLE 5B:

14

Estimates of the Integrated Cosﬁ:Expesﬁétibns Model

for Firms In the Manufacturing Sector

& AESEE . - - _ * _
Cp =85 % 6,6, % 0y0C, ~Cpy) #8300, - Cp )
Quarter | Number of 8 8 8 6 R2 F
o 1 2 3
Observa-
tions
s 73 407 1.984- 0.320  =0.058  -0.168 0.143 22.48
(10.65) (6.90) (2.77) (3.07)
p 73 426 2.463 0.459  ~0.021 . -0.378 0.112 17.69
(9.21)  (7.26) (0.68) (5.55)
M 74 409 4.222 0.443  -0,055  ~0.404 0.127 19.64
(13.04) (7.39) (1.53) (6.75)
J 74 435 2.245 0.413  -0.108  ~0.259 0.247 47.07
(8.33)  (11.11) (5.51) (6.36)
s 74 470 2.510 0.332  -0.029  -0.188 0.169 31.64
(9.04) (8.11) (1.79) (4.01)
D 74 512 1.810 0.472  ~0.069  ~0.358 0.237 52.59
(7.74)  (12.17) (3.65) (8.71)
M 75 512 3.017 0.395  ~-0,001  -0.438 0.175 35.91
(13.17) (9.46) (0.02)  (10.09)
J 75 519 1.896 0.421 0.005  -0.364 0.277 65.72
(10.57)  {12.79) (0.33)  (11.15)
s 75 505 1.576 0.542  =0.019 0.434 0.290 68.20
(8.82)  {14.09) (1.09)  (10.48)
D 75 488 1.801 0.437  ~0.159  ~0.435 0.250 53.75
(8.50) (9.36) (6.94) (8.06)
M 76 461 1.167 0.560  =0.025  ~0.457 0.290 62.18
(6.67)  (13.26) (1.24) (9,40}
J73-M76 12 1.515 0.611  ~0.016 =0.560 0.530 3.01
(1.79) (2.71) (0.13)  (1.70)

1

Note: t-statistics are shown in brackets.



price expectations, and 74, as opposed to 27, cases for cost expectations.

In addition the integrated model was re-estimated at the aggregate level, but
defining both actual and expected inflation rates over six months rather

than three months,z? The effect of this Ffor both price and cost expectations
was to reduce the significance of the extrapolative term, as compared to
Tables 52 and 5B , whilst having little or no effect on the other estimated

coefficients. The extrapolative term remained gignificant (and negative)

in only four cases for both price and cost expectations.

The estimates of the integrated model using aggregate time series
data are shown in the last line of Tables 5z and 5B . In both cases the
extrapolative term is not significant, and to thiz extent these results are
consistent with other studies using time series data, e.g. Valentine [36] .
Clearly the conclusiomswhich follow from these equations differ markedly
from those implied by the cross-section regressions, in which the role of the

extrapolative term is more pronounced.

T+ is clear from the cross—section results in Tables 5 A and 5B
that the explanatory power of the integrated model is guite low, even though
the variables considered are individually {and jointly) significant. This
suggests that expectations are also gubiect to other influsnces which have
not been incorporated in egquation (5}, Two possible omissions are additional
lagged price and cost terms, and other {(i.e, non-price and non~cost) variables.
The former possibility is now explored, and the latter ig investigated in the

following section.

In including additional lagged terms into the model developed above, an
obvious departure point is to replace the adaptive expectations model with
a second order adaptive expectations model of the Following form:

-

& *
- = A AP - - 4+ AL{P R . 5}
Pt Pt—-l l{t Ptmi} .x:{ e i ﬁmz} {

This model has been applied to the United Kingdom by Carlson and Parkin 141,
smith [29], and Holden and Peel [14] , and to Australia by Danes 6] ,
Valentine [36] and bDefris and Williams (9] ., In a similar fashion, higher

order extrapolative terms could also be inciuded in the moedel. Consider

the following general model of expectations, which contains both autoregressive
, PZ»Z} and distributed lag elements {Pt’ thl? Ptmzj as

#
elements {Ptml
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determinants of the expected rate of inflation:

= + P P + P + -+ F
Po S0t Bt Pt 8Pt P, 5 (7)
Particular expectations models can now be viewed as specizl cases of the
general model {7}, in which parameter restrictions are imposed on the éi .
Thus, for example, the Integrated model considered above Imposes the
restrictions 53 = 5§ = O on {7), which is then ye-written in the following
form {which is equivalent to (5)):
: #
= & 4+ + + o P e - -
Pt éo {6,2 82 §4 }Pf: 52{??: ptmi) 54{9t Pt-l} (8)
In addition to the general mpdel, the special cases which were considered,

and the yestrictions they imply on the general model, are shown in Table 6.

The strategy adopted was to test the hypotheses Hz to Hé shown
in Table € against the general model. If all six hypotheses were rejected,
then the general model was selected, If only one hypothesis could not be rejected
then this model was selected, whilst if a number of hypotheses could not be
rejected, that with the highest ﬁg was selected.ig The resulting model
selections are shown in Tables 71 and 7:B . The general picture which
emergées from these tests is that there is no single expectations model which
is consistently selected. For price expectations the estimated coefficients
generally have the correct sign, with the most strongly determined variables
being the intercept, Pt~l and Piwg . There is a tendency Ffor the second
order terms (Pt_g ;P £z } o to become mwore significant Ffrom mid=-1975 onwards,
possibly reflecting the effects of the largely underanticipated inflation of
1974. For cost expectations the results are broadly similar, although the
current cost term (Ct) is not always of the correct sign. The lags in cost
expectation formation appear to be longer than for price expectations, with
the second order terms being positive and significant in ten, as ocpposed to
six, cases. Again the second order terms become more significant from mid-1975.
Until this time the explanatory power of the first order integrated model is
as great, for both price and cost expectations, as the explanatory power of
the selected models shown in Tables 78 and 7B . The models selected on
the basis of the time series estimates are shown in the last line of the
tables. For both price and cost expectations none of the hypotheses tested
could be rejected although in both cases the autogressive model was

R =
selected on the basig of its higher R .
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" TABLE 6: a Géneral D;str;buted Lag Expectatzans Mbdel
: " And ‘Some Special Cases. :

Model Name Restrictions Imposed on the Hypothesis
 General Model | Number

l. General Model

{Equation 7} None

2. Static Expectations 62 = 83 = 64 = 65 = 0 : Hl
Hodel

3. Unconstrained First 62 = 63 = 65 = 0 H2
Order Adaptive
Model .

® 1 & = ﬁ =
4,  First Order 3 5 O o 33

Integrated Model

5. - Distributed Lag

Model ; 64 = 55 =0 o 34
6. Autoregressive : o - _ 3
Model a1 - 52 53 £0 : He
7. Unconstrained# §3 = 0 ‘ .
Second Order _ &

Adaptive Model

* The second order adaptive model was considered in an unrestricted
form only since the restrictions implied by eguation (6) were
decisively rejected in all cases.
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TABLE 7A: =~ Preferred Forms of the General Price Expectations Model
& _ s s (S ' , :4*. #*
Py = 0 # O Py F 8P g b 83P p F 8Py P8P,
Quarter Expectations 8 8 8 & ) § R2 - F
Hodel v . 2 3 4 5
s 73 General Model 1,697 =0.021 0.059 ©.065 0.208  0.107 | 0,109 9.11
{8.33) (0.860) ({(1.74} {2.50) {3.24) {2.04)
D 73 Unconstrained | 2.055 0.028 0.068 o* 0.366 0066 | 0,168 19.98
Saecond Order (9.82) (0.9%; {(2.04) (6.22) (1.19)
Adaptive Model
M 74 First Order®* 3.894 =0.095 .092 Oo% O.481 O% 0.140 19.83
Integrated {13.66)
Model
J 74 Unconstrained | 2.312 0.03% 0,048 o# 0.193 0.090 | 0.144 16.35
Second Order {(7.91) {1.77} {1.58} {4.58) (1.37)
Adaptive Model
5 74 First Ordey?? 2.422 0040 ©.019 o# 0,311 o% 0,134 21.64
Integrated {(8.75}
Model
D 74 First Order** | 1.633 0.005 0.047 O# 0.387 o# 0.215 43.54
Integrated {7.69)
Model
M 75 First Order*® | 2,765 = 0.007 0.020 o% 0,391 o* C.175 33.47
Integrated (14.16)
Model
J 75 Unconstrained. . 1.251 =0.019 0.078 oF 0.439 0,079 [0.318 54.45
Second Order 6.54) {0C.86) (4,14} T {10.58) (2.00)
Adaptive Model
5 75 Autoregressive 1.640 o# o* o* 0.191 0.251 0,208 58,11
Model (8.50) (4.29) (6.33)
D 75 General Model 1.325 op.023 0,101 0.078 0.356 0.004 (0.323 29.9
(6.16) (0.78} (4.13) {3.59}) (6.42) {0.08)
¥ 76 Unconstrained | 1.150 0.055 0Q.042 o#% 0,312 0,119 10.337 32.4
Second Order [ (5.66} (1.89) (1.54) (6.43) - {2.32)
Adaptive Model : ]
573=-M76 | Autoregressive) 1.668 o# o*% o* 0.730 -0.186  10.514 4.2
Model Coi(2.45 . (2.16) {0.75)

# This coefficient was constrained to zero in the estimation.

##  testatistics are not available on the coefficients on the First Order

Integrated Model written in this form.
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TABLE 7B: Preferred Forms of the General Cost Expectations Model
Y= s #8,C + ' ' g 5.
Co = 8o #95C # 8,0, 1 #85C, 5, #8,Cpy *8:C, 5
Quarter |Expectations ’ 8 5 , 2
Mode 1 5? - L 62 §3 §4 5§ : g
5 73 General Model | 1.802 0,078 0.030- 0.058 ° 0.172 0.064| 0.166 16.00
(9.37}). (3.02) (1.34) (2.8%2) (3.16) (2.21)
# # ) #
D 73 Unconstrained 2.496° 0.062 0O o 0,393 0 0.111 26.34
First Order (9.50)  (2.05) {(6.11)
Adaptive Model
# # #*
M 74 Autoregressive: 4,184 o O o 0.378 0.108 0,126 29,29
Model (13.08) ‘ (6.68) (1.42}
4
J 74 Unconstrained 2,073 C.045  ©.090 ) 0.231 0.118 0,251 37.29
Second ODrder {(7.50) {2.44} {4.29) (5,51§ (2.50)
Adaptive Model , ;
2 # *
s 74 First Order##® 2.510 0 0.115 @ ©.029 o 0.188 o 0.169 31.64
Integrated (8.04; :
Model
t 4
D 74 Unconstrained | 1.705  ©.045  0.0860 O 0.348  0©.045 | 0.233 39.78
Second Order {6.78) (2,18} {2.95) (8.28) (1.13)
Adaptive Model :
M 75 General Model 2,926 =~0.,056 =0,010 0.074 6543§ =0,083 0.208 26.12
Wii.71} (2.78) (0.51) (4.25) (9.18) ({1.87}
J 75 General Model 1.604 - $%§59 -0.,027 £.027 0.316  0.103 0.297 43.35
(8.32)  {3.30)  (1.77) (1.88}) (8.01} {2.93)
s 75 General Model 1.185  0.085 «0.,006 ©.04% 0,385  0.095 1 0.321 47.10
(6.10)  {(4.386) (0.35) (3.77) {8.58) (2.75)
&
D 75 Unconsgtrained l.458 ~0.157 £0.134 o 0.307 C.240 0.283 47.74
Second Order (6.64) (6.53) (5.83) (5.18) (4.75;
Adaptive Model
#
M 76 Unconstrained | 0.987  0.073 0.002 o ©.3%3 0.141 0.306 50.31
Second Order (5.44} (3.58) (0.08} (7.54) {3.28)
Adaptive Model
# # &
J73-M76 | Autoregressivel 2.106. O 4] o) 0.760 ~-0.273 1 0.442 3.16
Model {2.21} (2.31}) {0.97}

E 2 4

See Table 74A.
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ft is clear from the estimates in Tables 74 and 7B that the model
of @xpectations, as well as tﬁe coefficients of the model (including the
intgrcept) exhibit considerable ins?gbﬁlitg When‘ﬁstimated over different
guarters. This suggests that it is ﬁbﬁvaﬁprapriate to apply a fixed model
for successive periods, as mogt time series studies do. The form of the
model itself appears to be e&é&g@ncus. Cértainlg it is not surprising to find,
as Valentine does, that time series exg%céatians models, exhibit considerable
instability when estimated over different time periods, The results presented
here suggest that this conclusion applies even to different guarters in a

given time period.

4,  The Inflvence of Other Economic Variables

Even with the inclusion of second order terms, it is apparent that
models which inciude digtributed lag variables only have a relatively low
explanatory power for manufaéturers’ price and cost expectations, This
suggests that expectétimﬁs may be affected by variables other than those
included in the distributed lag models. Studies by Jonson and Mahoney [15] ,
pavy [7] and Defris and williams [9] suggest that the most likely variables
in the case of price expectations are wage {or earnings) changes, and money
supply growth rates. IFf manufacturers’ expectations are affected by variables
which have not been included in the distributed lag models, and if the effects
of these variables are assumed to be the same for-all firms, then it follows
that changes in these omitted variables will be reflected in changes in the
intercept term in the cross-section regression eguations. The results
in Tables 52, 5B, 74 and 7B, indicate that the intercept ter@, whilst always
significant, is susceptible to considerable gquarter to guartsr variations,

The relative and absolute intercept estimates are very similar in Tables 54
and 74, and in Tables 58 and 78, and hence only the estimated intercepts in

Tables 78 and 7B need be considered.

The other variables investigated were guarterly percentage changes
in seasonally adjusted average weekly earnings (AAWE), guarterly percentage
changes in minimum wage rates {(AMWR)}, and the gquarterly {AM3)} and annual
(400M3) changes in the broadly defined money supply. Fach of these variables
was lagged one guarter. In the case of price sxpectations the gquarterly

expected change in unit costs (€%}, as reported in the SOMA survey, was also
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investigate5¢ Each variable was investigated separately because of the
short run of time series data, and hence the small number of estimated
intercept terms. In order to construct a composite index of the effects of
all non-price variables, on the formation of price expectations, T asked
several of my colleagues to partake in the following axperimemtaﬁg I

asked them each to read the Diary of Recent Economic Events and Policy

Statements published in the Australian FEcononmic Review which covered the
sample psriéd, They were asked to specify in gualitative terms what they
thought the net effects of the events and statements listed would be on
expectations held by manufacturing Ffirms  of movements in their prices in
the following quarters, They were not told for what specific purpose
their replies were reguired. An index (Z) was constructed using Theil's
Balance Statistic Method:

o IN - DC
IN+DC+NNE+DK

Z

where TN, DC HNE and DK were the number of replies indicating the predicted
effects on price expectations would be ‘increase’, ‘decrease’, 'no net effect’

and ‘'don't know’, respectively.

Fach of these six variables was correlated with the sstimsted
intércept terms shown in Table 73 in the price eéxpectations models, and
the first four variables were correlated with the estimated intercept terms
in the cost expectations models shown in Table ?Bezi Wﬁth ope ezception the
correlation coefficients were low and not significant, éh& highest non-—
significant coefficient being 0.28 between the price exésetaﬁi@ns intercept
and z, and 0.27 between the cost expectations intercept and A4dUM3. The only
significant correlation coefficient, egual to 0.72, was between the price
expectations dintercept and %, the {empiogm&ﬁﬁwweightedg mean expected unit
cost change., The variables were also entered, ongs at & time, into the
selected time-series expectations models shown in Tables 7A and 7B, with
the Following results, For cost expectations none of the {Ffour) variables
tried was significant; the two monstary variables appeared with a negative
sign. For price expectations both C* and 7 were significant and positive,
although the others were not significant, and were all negative. The

significant results are shown below:
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* 3 # 12 * ) #
Pt = 0,113 + 0. 59thi 0. 'Eyth +0,596C
{0.20) {(2.22) B (0.87) = (3$§7}>
R = O.B50 s dw = 2,88 e
# e * ) # o .
Pt = 2,505 ~ O.ié)?t“l 4 O.S?OPtmz + 0,5442
{3.54} (0,28} {1.08} {2.04})
2
R = 0,695 ¢ dw = 2.40

In assessing these eguationg, it should be borpe in mind that they are
estimated from only eleven observations and that in both cases the Purbin-Watson
statistics fall into the inconclusive region for the test of negative first
order serial correlation. - In the second eguation,the autoregressive terms

are ho longer significant although the intercept remains significant and
positive. Of greater interest is the first eguation in which the first order
autoregressive term remains significant. and the c* term is highly significant,
whilst the intercept becomes insignificant., Both results provide evidence that
price expectations are affected by non-price variables, mainly expected cost
changes.22 This makes Iintuitive sense when one remembers that the prices
beiné forecast are the future prices of the manufacturerg' own goods. Since
theré is a strong relationship between actual price and cost movements
(Saunders [281), it is not surprising to find, as both of the above tests
indi&ate, that in forming forecasts of future prive movements, manufacturing

firms take into account expected future cost changes as well as past price
: H &

movements.

Related to the guestion of whether or not other eé@ﬁaﬁdc variables
affect expectations is the issue of whether expectations can be considered
rational in the Muthian sense. A test of the rationality of expectations has
been developed by Turnovsky [33) and has been applied subseguently in \
Australia by Danes [6land Hall [12] . The test is based on the observation
that if individuals do behave rationally, then the predicted value of a
variable will egual its statistical expectation. Predictions will therefore
be unbiased, i.e., pi&d. = E{Pﬁ) . If this is the case, then we should
find o, = O and o, = 1 din the following regressiag model

&
Pt @ aO + oy })t~l & ut {9}



P
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Here u, is a stochastic term which should satisfy the usual assumptions:

E{ut} :AG, E{at ufﬁ} = 62 Iﬁﬁ This teszt is, however, a test of Lthe
unbiasedness of expectations rather than their fagiaﬁalitg, Az Mahoney [18]
points out, "the test is a poor one since it would be passed by any process
which produced unbiased estimates of the inflation rate, Nothing very specific
can therefore be deduced about the way agents form their esxpectations”

(Mahoney 18] , p.25).

- A more rigorous test of the rationality of the expectations recognises
that future predictions will depend upon the information set on which they
are based, as well as on the way in which individuals process this information.
McDonald 119) and McDonald and wWoodfield [z0lnave argued that under certain
conditions the optimal extrapolative expectations (OEE) method may be regarded
as a useful approximation to rational expectations in situations where
individuals do not have full information on the economic structure, and where
information is costly to collect and process. Under the OFE method, a time
series model of the variable of interest is estimated and used to forecast
future movements, which are then taken as expectations., Alternatively, one
can argue that non-price variables are likely £ affect actual price changes
in the full economic model and hence thess variables should appear as
determinants. of Future expected rates if individuais are fﬁti&m&lw However ,
it cannot be inferred from the presence of non=-price v&rigﬁzﬁﬁ in price
expectations models that these expectations are rational, giﬁge for rationality
the non-price variable must be shown to affect beth acﬁ&&i%aﬂﬁ expected prices
in the same way. Thus if, in general, prices aze ﬁ@ﬁﬁzmiﬁéd by past price

movements and by past movements in exogenous variables Zgg we have:

i

i=n Fem :
P = o + I ab _+ T B, (10}
& o i=1 1 gy =1 33

We then estimate the expectations model:

&

# i=n de=m
poo= gt + L @B+ L 8%, Z, 711}
t O i=1 i ke g1 Ry |

. . 23 v e
For rationality . we should find that;

{1 = 0, 1, evee ) and B, = 8L {d =1, ooy 1}

G, = O
Z 3

H
i

More simply, cne can estimate (10}, use this to produce a forecast series (ﬁﬁ)

G

for the actual rate of inflation, and then estimate the model:

P* $TO+Y?P + U, (12)
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Ratipnality then implies that YO = O, Y= 1 and u, is generated by a white
noise process. This is the kind of test used by Pesgando [25] and Mchonald
and Woodfield [20)] . The rationality test implied by eguations (10)-(12)
requires the specification and estimation Qi‘tﬁe ﬁtzhcturai price fand cost}
equations {10} . This has not yet baen done , aitu@uqh &om& preliminary results
reported in Saunders [28] are engour&glmg;' FPurthermore, the fact that the
above results indicate that price expectations are significantly influenced
by cost expectations suggests that the relationship between actual price and
cost changes ,reflected in firm's pricing behaviour, is also reflected in

their predictions of future price movements.

In the absence of this test, the unbiasedness test based on (9) was
undertaken for both price and cost expectations. The cross-section results
were generally unfavourable to the hypothesis. The estimat% of aG wWas
significantly different from zerc in all but one case for price expectations,
and in all cases for cost expectations. For both price and cost expectations,
the estimate of o, was not significantly different from unity in five cases.

The time series estimates of {9) produced the following results:

Price Expectations

P, = O. 745 + 1.021 ?i:, 32 =D, 561 ¢ dw = 1,39
(0.76}) - {3.58)
Cogt Pxpectations
: . ,
.Ct = =0,270 + 1.48] ﬁﬁmi PT o= 0,487 : dw = 0.78
(0.14} {3.15}
in both cases, the rationality hypothesis that &Q = O and gy = I camnot be

rejected, although there is evidence of first order serial correlation in
the cost expectations equation. The results for price expectations produce
the same conclusions as Danes (6] and Hall [12] reached on the basis

of the NSwW=-ACM data.

5, Conclusions

The results presented here by and large speak for themselves and
require little by way of summary. The use of cross-section analysis on this
disaggregated data set has contributed to ocur understanding of the forces

determining price and cost expectations in Australian manufacturing firms.



The main conclusions from the rroSSmse¢tian f@smifs are tﬁat tﬁere ex;sﬁs -

a considerable degree of 1Hterwieﬁ@@ra2 1nstak$£1ty in éXp@Ct&thﬁs models,
partlcularly since 1975,  This has Important 1m§§1€atians fo$'tﬁe estimation

of time-gseries expectations models, §azﬁicuzariy those whicﬁ extend beyond

1874, FWot surprisingly, the conclusions reached on the basis of time-series
estimates differ considerably from those derived from the cross-section
egtimates. Up until wid-1875 both price and cost expsctations could be reasonably
well explained by a combination of first order adaptive and sztrapolative

components. From 1975 onwards second order terms zalsoc ewxerted an influence on

expectations.

The unbiasedness test of rationality suggested that both price and
cost expectations did not satisfy this criterion when the cross-section
analysis was employed. However it does appear that firms take account of
expected cost changes in predicting future price movements. Whether or not
this evidence supports the view that firm's price expectations are rational
in the sense implied by eguations (10} and (11} has not yegt been established.
However, given the strong correlations which exist between price and unit
cost changes, it is difficult to distinguish between price expectalions
models which include only lagged price terms, and those w&icﬁ are based on
the rational use of a price determination model which 1nc¢nda§ only lagged
cost terms. Cost changes are not under the control Gf’figms and thus it is
not surprising to find that firms form cost expectations @ﬂ the basis of
distributed lag models. In the case of pzice expeat&tiﬁﬁﬁvﬁ@waver, it appears
that firms do not form expectations of future movements in their own prices

independently of their actual price determination behaviour.
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FOOTNOTES

The polynomial thus takes the general form:

2 n.n
B(L) = b_+ b,L + bzz:‘“ F ovwne DL
W e

The Essociated Chamber of Manufacturers now comes within the
Confederation of Australian Industry.

The Balance Statistic {(2) is defined as 2 & (U = D} % {0 4+ D + 5}
where U, D and § are the proportion of firms indicating that they
expected their prices to rise, fall or stay constant, respectively.

These models, and theilr implied parameter restrictions, are specified
in detail in Section 3 .

The questionnalres are dated 3ist March, 30th June, 30th Septembsr
and 3lst December respectively, and reguest information which covers
the period for the three months prior to this date, and expectations
covering the six proceeding months.

with the exception of capacity, costs and prices, firms are asked to
give absclute values of the variables reguested, The SOMA Bulletins
however, being concerned mainly with providing information on short-
term trends, publishes all of the series in percengage change Fform,

e

The bias in favour of large firms may well be deliberate on the part

of the sampling body, in terms of the kinds of firms to which the
questionnairves are sent.

3

The SOMA figures were weighted by current sales, Thus they are not
gtrictly comparable to the ABS figures which are on a net sector
bagis, and welghted by (net sector} produection in a base year, In
addition, the S5oMa figures are collected in percentags change form
and generally rounded by the respondents to the nearest whole number
whereas the ABS figures are collected in absclute level form, from
which the guarterly percentage changes have been calculated,

ABS Reference Ho. 9.14.

Since the March Quartey 1975, the SOMA Bulletins have presented
estimated standard errors Ffor the guarterly percentace changs
statistics for each indicator. The estimated standard errors for
both the price and cost change series is at most I% in all of the
surveys considered here, and is frequently much less than this.
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.
“the number of lagged values .... Is exactly egual to the number of

Thus if P* represents the forecast inflation rate over the next six-

months, and B¥ the implies guarterly Fforecast, %; was calculated as
Ffollows: . :
e i iy pa o B .
pg = 100 [¢i1+ 0.01. B )7 = 1))

¢y

The eguivalent cost expectations models

%f and P, regpectively.

ontain %? and Sé in place of

» of the ingercept terms jis discussed in Section 4

The
below.

Bierwag and Grove go on to demmstrate that the aggregate model is

a simple unconstrained distributed lay model. Furthermore, "the
greater the diversity of expsctations in the market, the greater the
number of lags in the final form. Some transactors in the market may
have identical ocoefficients of adijustment. If so, these ftransactors

may be aggregated iptc a set that forms & single poleyof opinion

LI

poles of opinion in the market,® {(Bierwag and Grove, 19866, p.830).

The intercept term, Gy hasz besn included in the amended adaptive

expectations model,

In the time series regressions the individual firm's price change

expectations were weighted by sales, whilst the individual cost

expectations were weighted by employment. This conforms to the

procedurs used in the S0MA Bullstins.

In this case the gix mopthly price change {P ®} was calculated in

terms of the current [P 1 e .} and previous {P “jj guarterly price
bl L,”“ 3

changes as follows: i

= Jo0 [ {1 + 0.01,2 . {1+ 0.01,F B
Pe s oo ¢ 0 ‘,3}15&.} (1 + 0.0 3,61 ]

Tt should be noted that in the cases where more than one hypothesis
could not be rejscted, the B2 'g for the relevant models were generally
extremely close, often differing only on the third decimal place.

£

These effects may slse be peflected in the size of the foe cients
in the distributed lag models, including whether &arrgc&?ar egeffl ~ients

are zero or not,

Those who took part wers Hobert Brown, Louis Haddad, Peter Kriesler,
Tony Phipps, Russell Ross and Judy Yates. I wouid like to thank them
all for thelir co-opsfation.

The last two variables considered, ¢ and 2, are relevant only to
price expectations.
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The respondents referred to in footnote 20 were invited to
specify the reasons for their replies if they wished, In most cases
i+ was clear that cost factors were of major importance in determining

thelr responses.

Note that the test in this form ig based on the predictions from a
structural eguation, and not from the reduced form eguation, of the

appropriate model.
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