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ESTIMATION OF THE ELASTICITY OF SUBSTITUTION

- BETWEEN IMPORTED AND DOMESTICALLY PRODUCED

' INTERMEDIATE INPUTS

by
. V *
Chris M. Alaouze

- 1. INTRODUCTION

Econometric estimates Of'the elasticity of substitution
betﬁeen imported and domestically produced goods are of interest to
economists because the elasticity of substitution can be taken as a measure
of the responsiveness of imports to changes in their prices and the prices
of domestic substitutes. Hence estimates can provide some measure of the
effectiveness of exchange rate manipulations in correcting Balance of

‘payments‘problems.

Additional interest in estimating the elasticity of substitution
has been genefated by Armington's (1969) trade model in which the elastiéity
of substitution features as an imporﬁant parameter; His formulation is an
" advance over models in which the‘elasticity of éubstitution is implicitly
assumed fo'be either zero or infinity (goo&é do not substitute af all or are

perfect substitutes)l as it permits imperfect substitution.

* The author gratefully acknowledges the encouragement and comments
offered by Alan Powell and Peter Dixon throughout the course of this
work. The author is also most appreciative of the co-operation
received from the Bank of New South Wales in providing access to the
Survey of Industrial Trends conducted jointly by the Associated .
Chamber of Manufacturers of Australia and the Bank of New South Wales.
Any remaining errors are of course the sole responsibility of the

- author. ‘ ' ‘

1. These assumptions are a feature of the Evans (1970, 1972} model of
protection, and are critically appraised in Dixon and Butlin (1975) .-



Armihgtonls model-has led to the development of general
-.équilibrium models in which the élasticity of suBstitution is an important
parameter (for éxample i the ﬁultilateral Exéhangé Rate Model of the IMF, the
Trade Flow Model Project of the United States' Central Intelligence Agency

'(CIA),,and‘the ORANI Module of the IMPACT Project).l'

-in this paper we shall devélop.a‘model fo estimate fhe elasticity'-
of substitutidn between.imported and domesticall} produced intermediate- inputs
for use in the ORANT module. Estimating equatiomns are derived from the
production functions of the ORANI module by assuming that output ié pfoduced
at minimm cost.  In developing the econometric model, account is taken of
the timé_sequence of ordering and preduction, producer expectations and thé
éffect of_the availability of domestically Produced intermediate-ippufs on the

demand for import substitutes.

The paper is organized as follows. Initiaily we shall discﬁss
the effect of domestic bOttleneéks on the demand for impoft substitutes, and
“the treafment of this phenomenon in import demand studies. In section ITI,
' the econometric model is developed and thé remaining seétions are §0ncerned

with the construction of various data series used.

~II.. DOMESTIC BOTTLENECKS AND IMPORT DEMAND

It is widely recognized that during periods of excess domestic
'demand, import demand increases independently of priées and domestic activity.
The usual explanation provided for this phenomenon is that under conditions of

excess demand, producers have difficulty in meeting their orders at ruling

1. For an outline of the IMF model, see Artus and Rhomberg (1973); the CIA
model is discussed in Goodman (1975); the main features of the IMPACT
Project can be found in Powell and Lawson (1975), and the structure of
the. ORANI module is discussed in Dixon (1875). '



prices, " However, recognising the shert term nature of this increased
-demand,l producers are reluctant to increase prices, and prefer to ration
.their output byeincreasing their delivery lags, with the-direct effect of
increasing qﬁeue lengths.  Thus the consumer pays two'prices'for the good:
the quoted price and the imputed cost ef_queuing. In an.atfempt'fo ‘
minimise.total cost,'ﬁhe consumer:may turn to imperts. ~ When this‘oceurs;-

import demand is no longer fully explaihed by nominal prices and activity.2

~In ecenometric work this.problem has been-overeome by incorp-
orating a proxy variable for waiting time (actual or quotedj_into the
import demand equation. For exemple, proxies have beeﬁ constructed from
capacity_utilization series3 (Barker (1970), Gregory (1970), Ahluwalia and
Hernandez-Cata (1975i),unemployment statistice (Talbot (1971), White and
Thirwall (1974)), the difference between the ratio of actual to potential
.GNP and the desired ratio of actual to potential GNP (Parrish and Dilullo
(1972), Ahluwalia and Hernandei;Cata (1975)) and the ratio of unfilled
orders te current production (Gregory (1970)j. In disaggregated studies,
the proxy variable chosen is often one which is.closeiy related to the

cause of the bottlenecks.
The manner in which the quoted price and the imputed cost of
waiting interact in the determination of imports was investigated by

Gregory.A He postulated that iﬁpofts respond to effective prices, where

1. It has been postulated that a ratchet mechanism operates for imports,
that is, that imports caused by domestic bottlenecks tend to become
permanent. This hypothesis was tested by Barker (1970) and White
and Thirwall  (1974). In both cases the hypothesis was rejected. A

- model which can be used to test this hypothesis is developed in
section IV, '

‘2.  For a detailed discussion, see: Leamer and Stern (1970), pp. 13-14
' and Gregory (1970). S ' ‘

3. For a discussion of the theoretical difficulties involved in defining
the concept of capacity, see Klein (1960). The problems associated
with the measuring capacity are discussed in Phillips (1963) and
Evans (1969), pp. 255-256. ' ' -
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the effective price is defined as the actual qudted price weighted by
all the factors which affect the availability of a particular commodity,
for example waiting times (as quoted by suppliers) and trade credit

restrictions.

Data on these non-price factors were unavailable; however,
Gregory constructed proxies for the most important component, quofed
waiting times. These proxies were based on the quotient of unfilled

orders and current production and the lagged quotient of inventory levels

- and current production. Gregory was unable to construct an effective

price séries for imports, and his regression equation included the ratio of

domestic effective prices to. actual import prices. Gregory found that

all regressions based on the effective price concept were significant. The
econometric model which is developed'in the next section includes the:

effective price concept.

III. THE ECONOMETRIC MODEL

The production functions of the ORANI module (Dixon (1975)) are

of the Leontief type and can be written:

X. .
X, = minl{—L i,j =1, , N, (1
J i Ay j

where:
X. is the output of industry j ;

is the effective input (defined below) of good i

X o
1]
into the production of good j ;
Aij 'is_the_mihimum'amount of good i required to

produce a unit of good j



The concept of effective inputs is introduced to permit
substitution between similar inputs drawn from different sources. The

effective input is defined by a CES function:

o1
SIS S -
X.., =< Eb, ., X, 5 : - (2)
ij o 1isi "isj } S - |
where:
xisj is the output of good i from source s into the
" production of good j , '
bisj and Qij are pa?ameters (bisj >0 _pij > - 1) :

and the elasticity of substitution (ES) is given by

Gij = 1/1+pij

Assuming that producers are efficient (that is, output is

. : 1
produced at minimum cost), input demand functions can be derived from:

X, . XA X . '
. 4o 2] . o, s .
L o i L - (3
) 13 2 ~ Pnj - |

‘and the demands for inputs from each source can be obtained by solving

n probléms of the type:

Minimise : i Pisj xisj ; _
Subject to: Py - Pij
' ' b bis' x.S.J S
s J 18] . (4)
X, =
J Alj

1. For a detailed discussion of the deriﬁation of the ORANI demand -
 equations, see: Caddy (1975).



" In order to.obtain a reaiistic econometric modél, we must

. modify (4) to take into account changes in the technological coefficients
‘over time, the time sequence'of ordering and production, and the role of
exPecfations about future supply.and demand'conditiéns in de;ermiﬁing the.

N

quantity of imports ordered.

Technological change over time can be taken into account by

postulating that:

- $..t : ' ' '
, Aijt Aijto-e ij. s | B (5)
where:
Aijt is the iﬁput—output coefficient in period t ;
Aijt_ is the input-output coefficient in the base
© period ; '
t is time ;
¢ij is a parameter reflecting the rate of growth of

productivity of input i in producing output j .

We shall now consider the effect of expectations and delivery-

lags on the decision to import intermediate inputs.

Because of the ordering and delivery lag for importé, we shall
assume that imports are ordered k time periods before the production
period, (t}, and that the domestically produced input is ordered g time

periods before the produétion perio&, where g < k .

In the import ordering period (t - k), it is assumed that the
producer knows the price of the imported good and also that any imports

ordered are delivered on time. At this time the producer does not know



the price of domesticaliy prdduced input in period (t - g) nor the
ability of the domestic'supplier to deliver his ordef in the production
period. ' waever, it is assumed that the producer in the import—ofdgring
" period has expectations'about.the price of the domestic iﬁpﬁt in (t - g),

its availability and his level of production in period (t).

Using these éxpectations, aﬁd the known price of importé in
(t - k), the producer determines his jmport orders and his expected orders
'of‘domestically produCed.inpuﬁs in (t - g).  Both the expected price of the
domésticrgood and its éxpected availability can be incorporated into one

~ variable using Gregory's concept of an effective price.

This model of behaviour implies that the problem facing the

producer of good i in the -import ordering period_for input i can be written:

-~
A

(-5

M1n1m;se : 1(t g)(t =k). xljl(t g)(1:—1c) + PiZt(F-k) . xith
. (6)
. -_ ~ -1 -¢ijt . a=
Subject to : th(thk) = ;Aijto e . bijl . 131(t g)(t k)
| -p; RS
+b.., . (t -k) s

“i32 132t

where:

o A

iltt-g)(t'k) is the expected effective price of the domest-
' ' ically produced good i in period (t-g) as
viewed in the import-ordering period (t-k) ;

P 2t(t-k) is the price of the imported good in
period t as quoted in (t-k)



ijt(t-k) - is the expected level of output in period |
t as viewed in period (t-k) ;
iijltt—g)(t‘k) is the expected 0rder:of the domestically |
I  produced input in period (t-g) for'use in
production in period (t) as viewed in
period (t-k) ;

Xijzf(t'k) is the amount of the imported good required |

for production in period (t) as viewed
in (t-K) . ‘

This is a standard constrained oﬁtimization problem which can
be solved by forming the Lagrangeah function and solving the set of
equations obtained from the first order conditions for a mimimum. The

solution yields the following demand equations:

(t-k) =

Fijot 1
- l+pij
-¢..t s . (t-k) ' b.. ‘
-1 ¢1J i1(t-g) Ty
AT e . X, (t-k). {db : J
1Jto Jt( ' ) ijl PiZt(t_k) bijl + bij2 H (7)
1
'-p-lj
- i
x 7 lfpij
P.. t-k) b,.
11(tfg)( ) Cij2 @

" b,
PiZt(t—kJ | ijl




'Equation'(7j.expressesfthe'démand for the imported good i
for use by industry ﬁ as a function of the expected effective price of
the.domestié substitute in its ofdering period (t - g) as viewed in thé
1mport orderlng period (t - k), the price of the 1mported good in its
ordering period (t - k), the expected level of output of industry j in
period t as determined,in the import‘ordering period {t - k), and the
te;hnology of industry j in the production period (t). Equation (8)

expresses the ekpected use of the domestically produced substitute in

. period (t) as determined in period (t - k) in terms of the same factors as-

equation (7).
~In addition, we can add to (7) and (8) the production function:

S
P

X A;I | -¢ijt Py Pij 1] ‘
T it © bijl ijit bijZ Xij2t . (9)

Equation (9) can be inverted to express the use of imports in-

terms of actual output and the actual use of the domestic input:

1 - - - -pi- |
TR B e N SNt S I B (10)
ij2t - Tij2 it . 1jto T 1j1 Tijlt | ?
where:
xjt is the.observed output of industry j in period (t) ;
xijlt is the actual use of domestic good i by industry j in
' period t ;
X352t is the actual use of the imported substitute i by

industry j 1@ Perloﬂ (t) . (x1]2t = 1]2t(t k))
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-The available data on the use of input i from both sourées
is not classified by using industry. Therefore we must sum (7) and

(8) over using industries to obtain a model consistent with the data:

L X500 (87K =
J. :
1
Pij - Pij
R I+p. .
. . _ o 1]
TSR T P. ..(t—k) b..
-1 d>13 ‘ : il(t-g) . ij2 '
IA.., .e . X (8-K) b. . : e +b... 5 (11)
. ijt jt ij1 PiZt(tfk) bijl ijz.
X331 (t-g) (F7) =
1
PN : : 1+pij
" ) P, - L (=) b.. '
-b..t 11(t-g) ij2 2
“1 ij° X, (t-k) J b... + b...4 . (12)
A, . . ‘ : Z . . _
j 1Jt0 e -Jt ijl 1]? Pi2t(t X) bijl : 7

Equations (11) and {12) are.relationships which determine ther
expected amounts of each input,reqﬁired by all using industries. If there
were no inventories, fhese‘equations would.fepresent demand functions for
eaﬁh input. However;‘since iﬁventories of intefmediate_inputs'or excess
production can accumulate when expectation ﬁbout demand in the previouS'prdd-
_ﬁction period is unrealised, (11) and (12) do not a priori represent demand

functions for inputs.



11,

The motives for holding inventories are $imilar to the
Keynesian motives.for'holding cash balancee.l These are the speculative
motive, the precautionary motive and the transactions motive. Speeulaé
tive stockslare held if there is a possibility of profit through changes
in prices or other supply and demand conditionsf' Precautionary inventoy-
ies are held as a hedge against uncertainty. Transactiene stocks are held
because it is not possible'fo Synchrenise pe;fectly.the inflow or outflow

of goods.

Since the goods ia question are'iatermediate inpﬁts, it is
reasonable to assume that the speculative motive is not an important factor
determlnlng the 1nventory policy of the firm with respect to its inputs.

We shall also assume that in general the cost of stock holding and the
conditions leading to shortages are such that the-fifm is unlikely‘to build
up 1nventor1es as a hedge against supply bottlenecks. That is, we are
assumlng that by the time the firm is aware that shortages are 1mm1nent it
- is pointless for it to attempt to order more of an 1nput that is being
rationed by queulng, in order to avoid dlsruptlon to production, In
Aaddltlon, since the firm can use 1mp0rt substitutes to avoid the effects of
'domestiC'bottlenecks,.thls must reduce any incentive to hold stocks of

domestically produced inputs as & hedge.

The most important factor determining the firm's level of
inventories of intermediate inputs is the transactions motive. There are

. , S : : 2
two basic approaches to determining the level of these stocks.
The first is the simplistic view that a given level of produc-
tion required a minimum amount of inventories to avoid disruption. This

minimum level is determined by technical factors which cause lack of

1. See Arrow, Karlin § Searf (1958), pp. 1-13.

2.  Ibid.
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synchronisation. In'thisimodel, the level of inventories held at a
given 1erel of production is independent of the rate of interest and
‘other economic factors. :It is also assumed in this model that‘as the
production level changes, all inflows and outflows change in the same
proportion, hence it is assumed that the level of transactions stocks

held is proportional to output.

The_alternarive view is more complex and realistic. In this
fiew the level of transactions inventories is dependent on the procurement‘
{or ordering) cost, the storage costs (which include the rare of interest),
the per unit costs of the input (which are assumed to be independent of
the amount ordered) and the level of production. The existence of the
procurement cost pr0v1des an incentive not to order contlnuously The
usual assumption made in solv1ng for the optimal 1nventory suggested by the-
cOnditions described above is. that the ipventory Ievel is allowed to fall
to zero Before another order is mede implyihg therefore that there 'is no

- ordering lag.

. In dichssiﬁg_another inventory model, Baumol (1965)'point5
out that it is more realistic to assume that the invehtOry level never falls
to‘zero, but some minimum amount is held as a hedge against unexfected
demands or delays in deliveries. = These minimum reserves are.of the same
type as those discussed in the first example above, and can therefore be
expected to vary in proportion to output. For our purposes, however, we
shall assume that the producere aim to have a zero inventory level upon the

arrival of a new quantity of previously‘ordered_inputs.

Before proceeding further, we shall atteﬁpt to place valﬁes on
the ordering lags g and k.  For most Australian imports an ordering lag of
' one quarter is realistic. The domestic ordering and delivery lag however

is much smaller than one quarter and it is closer to zero than to cne. TFor

‘the purposes of the model developed, it is assumed that k = 1 and
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g = O.]L We shall now consider how inventories .of imported inputs can

occur and how these affect the observed_flow of imports.

‘The observations of the variables which enter our econometric
. equations are the total flows for each quarter ,  hence it is not appropriate
to define the time subscripts_aﬁd'superscripts_on the various variables as

representing the end or beginning_of a quarter; it is more appropriate to

 p1ace them in the middle of the interval. This can be répresented as

follows:

quarter (t-2) quarter (t-1} qﬁarter (t).

1 k| ] 1 | 1
" T s T x R T E

t-2 i t-1 " t

- Let us assume that’ the ékpectétions on which drders for imported
.inputg for production in period (t-1) were based?-are_unrealised. The producer
is theﬁ_faced with an accumulation.of unwanted stocks of imported inputs in
(t-1). In this Situatipn the producer would probably substituté some of.the
surplus stock of iﬁported inputs for domestically froduced inputs.2 The remain-

der of the surplus would then form an unanticipated inventory of impofted goods.

When ordering imports:for use in the following period (t), his
orders will be an amount which when added to the unwanted inventory of these
goods will equal the quantity of the impofted good which is required to produce

the‘expected level of -output in thé following'quarter;

1. The assumption that there is a zero delivery lag for domestically produced
' inputs means that we are assuming that inventories of these goods do not
accumulate as a result of unrealised expectations. Therefore, equation
(12) does represent the expected demand for the domestically produced
input. - : : '

" 2. This type of substitution can also occur in the other direction, that is
domestically produced goods can substitute for imported goods when output
-exceeds expectations. - In both cases the substitution will not be picked
up in equations (11) or (12) because they are independent of the actual
amounts of each input used in the production period. . However, it will
be detected in equation (10).
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An alternativé option open to the firm is to use the excess
inputs to produce an inventory ofrfinished goods which can be_sﬁbstituted
' fbr_production in the following period. K Whiéhever”coﬁrse is tékep import
ordefs for the fdllowing period will be 1éss than the lével implied by
equation (11). We shall assume here fhat because.intermédiate inputs are
cheaper to store th;ﬁ_inventories of finished goqu; the producers opt for-

the former option.
'This.implies the following relationship between the expected
use of the imported input, the level of import orders and the surplus

inventory of imported intermediate inputs:

- S T L (13
132t(t D= omyge (D) Sy - Sije-ny 70 (1)
where:
JZt(t 1) is the expected use of the imported input in
period (t) as detérmiﬁed'in'period (t - 1), (this
is defined by (7)) '
mys(e-1) s the level of imports ordered in (t - 1) for
‘use in period t ;
Sij(t—l) is the amount of the imported good left over

(surplus inventory) from the previous quarter .

As mentioned, the surplus inventory is related to the extent to

which expectations about production are realized, that is:

) ' - (L _ v - A (14)
“i5ce-n T ey - Xy e 2> Xy

where:

Xj(talj(tQZ) is the level of pfoduction of industry j expected
from viéwpoint (t-2} to prevail in (t-1) ;
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Xj(t—l) is the actual‘level of production of industry j

in period t-1 ;-

£() is a function which is restricted to a positive

range .

Assuming that (14) can be approximated by a linear function, we

can write:

Slj (t-1) = G"lj (Xj (t—l) (t_z) - XJ (t-].)) 1 (15)

where:

Xj(t-l)(t'z) > th:l and aij > 0.

The import demand function can now be written:

| When xj(t~1j(t_2] < Xj(tfl) , it is assumed_that‘the domestic
input is substituted for the imported good. This does not, however, affect
equatioﬁ (12) which is -an expression of what the expected use of the

'domestic input is in (t) as viewed in (t-1}. This‘substitﬁtion will
however be picked up in'(10)._
The estimation procedure for the complete model which is based

on equations (10), (12) and {16) is discussed in the final section of the

paper.
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IV. SOURCES AND CONSTRUCTION OF DATA SERIES

Firstly, we shallrdiscuss‘the Sources of data which ere
actually observed. In the model developed, these are the price of the
imported good.in period f as quoted in(t - 1), the actual level of imports.in
" period t (ordered in (t - 1)) and the level of output of 1ndustry j in period
t. These series are being constructed w1th1n the Industries Assistance |
Commission (IAC). Import prices can be related to the model by assuming
-that the actual landed price of importe is.the quoted price in the ordering
.period. .

We shall now'consider thesoarcesof seéries which are not directly
observed. These are : the.expected effective price of the domestically'
produced good in t as viewed in the import-ordering peried (t - 1}, the
expected level of-outputiin t as viewed in (t - 1), and the eipected use of

the domesticelly produced good in period (t) as viewed in (t - 1).

(a) - . Construction of the Expected Output and the Expected Domestlc Input
Démand Series

The only data series of producers' expectations which is available
for the time period‘being considered is. the Tendency Survey conducted by the
Bank of New South Wales in cohjunction.with.the Associated Chamber of Manu-
lfacturers (ACMA-BNSW) . The questions in a typical survey are designed to
obtain an assessment of-current economic cenditions, andrto obtain informatien
about current and anticipated changes in key economic ihdicators. A copy of

‘the questionnaire is presented on page 17.

1. These series are quarterly and span the period July, 1968, to June, 1975.
The price indexes are based on unit values. A dlscu551on of the
method of construction, sources of basic data and limitations of these
indexes  will be available on completion of the IAC project.
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SURVEY OF INDUSTRIAL

Please return to:

ECONOMIC DEPARTMENT,
BANK OF NEW SOUTH WALES,
BOX 1, G.£.0,,

SYDNEY NSW. 2001 .

TRENDS

Conducted jomtlw by
THE ASSOCIATED CHAMBERS OF MANUFACTURES OF AUSTRALIA

and
BANK OF NEW SOUTH WALES '

IN AUSTRALIA

No. 81

JUNE 1974

Please tick appropriate answers, if questions not applicable, plnése write N/A, If your compeny is a multi-unit or multi-product organisation, you
may wish to report on the separate sections of your activities; further forms will be supplied on request.

A In which one of the following activities is your company principalty engaged?

o

12}

(31

4]

&)

' Food, beverages, tobacco.

Textile_s. fabrics, floor coverings, felt, canvas, rope.
Clothing, footwear. .

Wo.od, wood products, furhiture.

Paper, paper products, printing.

Chemicals, paints, pharmaceuticals, soaps, cosmetics,
petroleum, and coal products. =

Noooog

{7

(8)

9
(10
{11}

(12

bricks.

inlnixinin

Basic metai products:
pipes and tubes.

Transport equupment.

Non-metatlic mlnerai produgts: glass pottery, cement,
processing, smeiting, refining,

Fabricated metal products: stractursl and sheet metal,
coating and flmshmg, wire, springs, hand tools.

motor vehicles and parts, ax-
cluding repairs; rail, ship or aircraft, including repairs,
Other machinery and equipment: electrical, industrial,
scientific, photographic.

Miscellanegus: including manufactures of leather, plas- -
tig,and rubber, sporting equipment, jewallury.,

1-50 51-200

201.1000. ,  Over 1000

. ) . .
B How many iemp!ovees are covered by this return? “,D m}l:l (S)D (4,|:|
_ . WA, - B.AL Vie. MN.S.W. Qid. ~Tas,
C In which State is the main production to wl-1|ch this return relates? 1 )D (2) [:| @ D 14} D 15] D i6) D
D In which one of the foltowing product classifications is your firm principally engaged? )
(1) [:] Appliances, etc, (4) D Food {7} D Producers’ materials
— L . Automotive (vehicles, parts
(2) LJ Furniture (5} D Othar consumer goods : {8 D buel, etc.} .
S Clothing {:H D Producers’ equipment 2 |:| Other
: ’ . | ave ame Dateriorate
Do you consider that the general business situation in Australia mprav Sarm 2
1 will imprave, remain the sarme, or deteriorate during the next six months? - {1} D {2 D (3} D
2 Are you woarking at a satistactorily tull rate of operation? (1t Yas D 2) No [:,
{1} orders ) [:I " {4)  labour D
3 | What single factor, if any, is most limiting vour ability to increase {2 materials D (5] = capacity D
production? . . :
(3} finance |_—_| (6} other D
a Do vou find it is now harder, easier, or the same as it was three months {1} Harder. {2} Same (3) Cosier
ago 1o get: -
{a} tabour D D D
{b} financa D D D
5 Do you ﬂxpect your company's capitsl axpanditure during the next {1) Greater (2) Same {3) Less
twelve months 1o by Jreatar, the same, or less than in the pest year: D . D
{a) on buildings D
{b} on plant and machinery D D D
Change in position Expected Changa
PAST AND FUTURE TRENDS during the during the
Excluding normal seesonal changes, whar has been your company's PAST THREE MONTHS NEXT THREE MONTHS
experience over the past three months and what changes do you expact . -
] during the next thra‘a months in respect of: (1 Up  {2) Same (3) Down Mup 2} Same {3) Down
6 Numbars employed ] O O O O QO
7 Overtime worked I:l D D D D D
8 " All new orders received | D D |:| ) D D D
9 Qrders accepted but not yet daﬂ_verad o D D D D D l %
10 Output O o 4 O O O
11 Average costs per unit of output D D D D D l:]
12 Average selling prices DZ D D D D D
13 Export dalivaries. . . I:l D D ' |:I D D
14 Stocks of raw materisls D D ‘ ] D D D
15 " Stocks of finishad goods ' D D D D D D

1 you wish your reply to remain ananymous pleass datach this slip, after campieting It, and return it separataly.

NAme Of COMPABMAY cierciereiamtsssrarmissmmssrrttistetaranasti s atentssisn

. Signature...
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The survey results were originally clasgified into eight
industry groups; however the classification was expanded into
fwelve industry groups.based'on the ASIC classification in the June _
quarter of 1974. This does not cbnStitﬁte_é break in the series because
the additional classificétions are based on industry gxoﬁps contained in
the original classification.’ In addition, the industry cqverage has
- remained the same and the number of respondents for each question is
listed. Therefoie, series based on the original'eight way classificatiops'

_can be calculated for the period after March, 1074.1

The survey is distributed in the last two weeks of each
quarter, and questions asked concern changes in the past quarter and
anticipatéd éhanges in the following quarter. In order to use the quest-
ions on:expecfed'changes, we must therefore assume that the expectations

expressed at the end of a quarﬁer prevailed during'all of the quarter.

A1l of the questions concerned ﬁith chénges‘require only 'up'
or 'down' or "the saﬁef as anlanswer; and this information is converted
into index‘fdrm_by subtracting thé number ofi'downs‘ from the Tups' and
dividiﬁg by thé total numbér 6f responses.  When conﬁerted to pengntage

form, this measure is called a diffusion index (DI). .

1. The eight industry classifications are : (1)} Treatment of Non-Metal
Minerals (cement, bricks, pottery, glass), (2) Chemicals .(paint,
oils, pharmaceuticals), (3) Engineering (machinery, iron and steel,
electrical, industrial metals), (4) Vehicle Construction and
Repair (rail, bus, motor, ship, aircraft), (5} Textiles (leather,
clothing), (6) Food (drink, tobacco), (7) Paper (printing,
cardboard), (8) Miscellaneous .(including manufactures of wood,
rubber, plastics). . S -
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The main use_df this index in the past has beenfto.provide

- a preliminary estimate or a forécést of_changes in published butput'
in&exes.l It has_beén shown that the best-correlation between a‘DI_and
a conventional economic index is obtained wheﬁ the DI is'correiated with

: . . 2
the percentage change in the conventional index.

: 1j1t(§-1) series we shall

use the diffusion index calculated for the question on expected change in

In constructing the th(t¥1) and I X.

output, one_qﬁarter into the future. As mentioned, the available data on
fhe use of interﬁediate.inputs do not permit individual indexes to be
'compiiéd,for each gsing industry, only-aggregété data ére available. In
fact, the indek of the domestic use of a particular input i is essentiélly -

an index of The output of this. industry.
In constructing the ? xijlt
that the output of a supplying industry is equal to the demand of all the

(t-1) series, we make the assumption

using industries.3 In addition, it is assumed that the eipected change
‘.in output of.the.supplying industry (as measuréd’by the DI} mirrors the
expected change in the aggregéte demand of the ﬁsing industries. This
Iatter_assumption is tantamount to assuming that when sﬁppliersIWere asked -

about their-expected output (in the survey), they would have used information,

1. For a detailed discussion of the ACMA-BNSW survey procedure, and the
usual quantitative and qualitative uses to which the survey has been
put, see: Kerr (1973) and Blyth (1967). Similar surveys aré conducted
in the United Kingdom (Central Statistical Office (1965)) and New
Zealand (Gillion (1964)).

2. See: Theil (1961), Chapter 4 and Centrai'Statistical Office, ibid.

‘3. This assumption is not valid for intermediate inputs which are
exported and/or enter final demand.  As export data are available,
domestic data can be obtained by subtracting exports from domestic
output. Intermediate inputs which enter final demand pose a problem
which will be tackled at a later stage of the project.
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then current, to estimate how the then current conditions would affect the
demand for their prdduct, and that their éxpectations are similar to those
of the .industries they supply.
The th(t—l).and T xijlt(t—l) indexes can be constructed from
, | ' '

the:actual output series using the corresponding DI for each industry as

follows:
X, (t-1) = 1. 1 + DI, , :
Jt( ) J(t-l)-( _ J(t"l)) ‘ a7
N _ 1 '
.? %500 ED = ey G Plyyeny? o a8
where:
Ij(t-l) is an index of the output of the using industry j ;

' DIj(t 1) is the diffusion index of the expected output
-1) ~
" change between the periods (t-1) and t, as
calculated from the survey distributed at the end

of périod t-1;

Iil(t-l) is an index of the output of industry i which

" produces a good which has an import substitute ;
DIil(t-i) is the diffusion index of the expécted output
' change between_the periods (t-1). and t for
industry-i, as calculated from the survey

distributed at the end of period (t-1)

1. - The question in the survey questionnaire from which the diffusion
indexes used in (17) and (18) are calculated are worded so as to
exclude seasonal variation. ~ Therefore, for consistency, Ij(t-l)

and I,

i1(t-1) should be deseasonalized.
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(b) The Expected Effective Price Series

The construction of the expected effective price series

involves two stages -

(i) The construction of the expected price series.

(ii) The development of proxies for qﬁoted waiting time which
can be used to weight the effective price series when the
availability of domestically produced inputs is affecting

production.
Generally, we can postulate that the expetted price of a good
is some function of historic and current prices:

Pae® D = Boyeagy o Pipce-iy o2 Pitce-m)) a9y

where:

Pilt(t-l) is the expected price of domestic input 1 in

pefiod t as determined. in period (t-1) ;

Pil(f—i) is the obséryed p?ice of the domestically.
© - produced input in period (t«i)

Expected prices are usually estimatéd by taking a ﬁeighted
average of‘hiStoric ﬁribes, however in.periods_When pfices are rising -
quiékly, pfoducers mﬁy discouﬁt heavily the probability'that prices
_pertaining in the immediate ﬁast wi11 be sustained. That is, they will
egpect prices to rise even further. In this type of situation, a sliding

least-squares projection is probably a better guide to producers' expecta-

tions that is a weighted average of past observations. A linear sliding
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s - - . 1
trend projection model can be written:

‘ m :

(1) = hE1 {2 (2m + 1) - 6h/[m(m - 1)]} Pll(t 1y (20)
where m is the number of observations used. in forming the sliding trend
projection,

In order to construct a proxy for the quoted waiting time for

domestically produced intermediate inputs, the factors which affect fhe
ability of producers of these goods to meet their orders must be identified.
These factors depend on the type of industry. For example, an oligopolistic

industry which has éhronic-excess capacity is more likely to be affected'by
'shortage; of materials (including labour) than by capac_ity.2 " We shall
attempt fo cdnstfuct a proxy forrquoted waiting times which 'is based on all the
importanf factors which éffect a domestié suppliers' ability to expénd produc-

tion.

In the ACMA—BNSW survey, producers are asked to identify which
single factér is most_iimiting their ability to increase production. - The
respondents havé a choice of six‘éategories:' (1) orders; (ii) materials,
(iii) finance, (iv) labour, (v} capacity, (vi) other. TheAsurvey is
availablé in a form which gives the proportion§ of replies for each category
élaSsified by indusfry groupings. The replies_to this question given by
producers of intermediate inputs should be‘reléted to the ability of the
industry to meet'its_orders and‘hence the:waiting times generally quoted to

the users of its output.

1. This model was used by Powell and Gruen (1967) in their econometric
study of beef supply. For a discussion of an exponentlal extrapoTa-
tive model, see Powell (1974); pp. 132-135.

‘2, For a discussion of this point, see Klein (1960).
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Let us denoterthe proportion of repliés which indicate that
orders are limiting production as p and.the'proportion.of all others as
q, (p ; q= 1); When or&ers.are not limiting production we cgn expect
the magnitude of q to reflgct the effect of all other factors on waiting.
times, that is'ﬁheﬁ p < .5 ve wou1d7e£pect ﬁaiting time to increase as q
increases. Thefefbre we shall use q, when d > p to construct a proxy |

for waiting times.

Sinée we need a proxy for ex?ected waiting'time, we sh311 
assume thaﬁ producers form their expectatioﬁs on the basis of current
experience, that 1is,. expected waiting time in period t is some
function of the waiting time in (t-1); therefore our proxy for expécted'

‘waiting time in period 't is some functioﬁ'of dp 1

Because we would not expect waiting time to be linear in.(or
linear in algorithms of) g, an exponential furiction with a non-linear
exponent would be a suitable transformation. ' The proposed functional

form of the variable part of the exponent is as follows:

Z

AO qt_1 -5
Z, = . | |

t-1 - .5

1 -9, 4 " > <A ;

‘s . ‘ - 1
The waiting time proxy can now be written:

where:

1. The main advantages in constructing a proxy for expected waiting-time
' in this manner are: (i) the problems associated with identifying and
measuring important supply affecting factors for each industry which
produces import competing intermediate inputs are avoided, and
(ii) only one parameter is required to capture the effects of all
. important factors. '

(21)

(22)
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wt is the proxy for expected waitiﬁg—time in period (t)

‘as viewed in (t-1); ‘and

@ is a parameter (© > 0).

(Graphs of W£ and q for different values of © are plotted in Figure 1.}

The expected effective price is formed by weighting the
expected price by the waiting-time proxy:.

~ ez

. .
P (t-1) = Py (t-1) . e

(23)

The valﬁé of q for each quarter from Mafch, 1966, to June, 1967,
for each in&ustrf grouping is plotted in Figures 2(a) to 2(hj. | An‘examlna-
.tion of these graphs reveals that for all industrigs qg> . 5 for the périod
June, 1973, to June, 1974, withﬁsome.industry groups having q > . 5 prior to
Juna,.1973, and 6; persisting beyond June, 1974,. This corresponds to a
_period in which it.is kﬁown that bottleneck cond}tions were ﬁfevalenf. This
'ﬁusf lend some support to our choice df.q > . 5 for the operation of the

waiting-time proxy.

'Thére.afe other peridds prior to June, 1974, which exhibit values
of g >.5; these aré between . 5 and .'75,_the majority being between . 5
and . 6. These values are low compared fd those in the major bottleneck
period, - An examination of Figure 1 indicates*that these periods wiil have a
low weight attached to them, indicative that the model will predict that there

was only a small stimulus to imports from prevailing domestic supply conditions.
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- Figure 2 (a) TREATMENT OF NON-METAL MINERALS -

-y

Figure 2 (b) CHEMICALS

T 5 5 MaARDMIED MY G BN
it

ot

[P L

PRI

5 0 M J

Kl

A
i

=

DwJ 5 uMd L n

o o

Figure 2 (c) ENGINEERING

D ca a0 Mo LR N

- —
a1 g s

RS

i-:i};&«

RN

L

O R S R B R+ R R

bSoR Ml

Figure 2 (d) VEHICLE CONSTRUCTION § REPAIR

bR oMmobS D oMy %

g

o H S H o S D Ad S ITHT 6B

3 50 A

£

5A 5 5 0 A g

TE D MG G D M4

1970



27.

Figure 2 (e) TEXTILES
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The waiting;time proxy developed ébove_cén also be used
" to construct a.variéble which can be used to test thé hypothesis that a
~fatchét mechanism qpefates for impdrts, that.is, imports caused by |
domestic bottlenecks tend to‘become permaﬁent (see footnote 1, page 3).

This Variable can take the formﬁ

R, = e ° . | (24)
where:
R, is a variable which.represents the cumulative
effect on imports of previous bottlemecks ;
~and
g - is a parameter ;
Yt is a weighted sum of all previous values of the

variable part of the exponent of the waiting-
time proxy; that is:

Zog WE- T, @

a
"
I 10t

T=2

in which the weights w(t - t) would decline monotonically with (t -7) .
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V. PLANNED APPROACH TO ESTIMATION

It is anticipated that the elasticity of Substitution*willfﬁe-
estimated from twd systéms of simultaneous non—linear.equations based on
equations (10}, (12) and (16) {after substitution ffom (7)); which were
derived in section III.. In cases where there is only one usihg indusfry,
equafions [10); (12) and'(16).wi11 be treated as a syétem within which tor
éstimaté the elasticity of substitution. Whén thére.is more than one
using industry; eqﬁations (12) and (16) constitute the system for estimation;
the de1etion of (10) in this case reflects &ata_availability{ " The information
required to determine which sét of equations is applicable can be obtained from

‘the input-output tables.

Where. the number of using industries is large, some simplifying
assumption will have to be made in order to reduce the number of parameters.
For example, it could be assumed -that for similar industries the CES parameters - -

bij_and pij ~are the same fof éach type of ihputﬂ

It is'anticipated that all computations‘will 5e carried out using
fhe ASIMUL an& RESIMUL packéges developed by.C; R. Wymer. These programs can
calculate full information maximuﬁ likelihood estimates of a general non-linear
system of equations with any restfictions'on parameters (both Qithin and'across
equationsi; The programs use a Newton-Raphson iterative procedure to

-maximise the likelihood function.2

1. Using industries could be grouped together on the basis of type of output;
for example, it could be assumed that the parameters b.. and‘pi. are
equal for all industries producing consumer durables. J

2. . C. R. Wymer (1973), Computer Programs : Asimul Manual, London School of

Economics, pp. 29 (mimeo); Computer Programs : Resimul Manual, TLondon
School of Economics, pp. 25 (mimeo).
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