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ABSTRACT

The objective of this study is to analyse the exchange rate pass-
through relationship for Australian imports of manufactures covering
the period 1981q3 to 1991q2. The analysis is conducted in two
stages.  First, pass-through coefficients are estimated for total
manufactures and 50 product categories contained therein. This is
done by applying an econometric procedure which avoids the pit-falls
in previous studies to a carefully assembled data set. Particular
attention is paid to dealing with the time series properties of the data.
Second, the determinants of inter-product differences in the degree of
pass-through is analysed. This is done by relating the pass-through
coefficients to a series of variables representing foreign control, non-
tariff barriers (NTBs), product characteristics and market structure
within a cross-section regression framework. A number of interesting
results emerge from the analysis. First, pass-through is incomplete
for most products, with significant differences in the degree of pass-
through across products. Second, recursive estimation rejects the
hypotheses of the "hysteresis” effect in Australian import prices, and
the asymmetric pass-through of exchange rate depreciations and
appreciations in all cases. Finally, the results suggest that quantitative
restrictions, foreign control, concentration, product differentiation and
the import share of the domestic market are negatively related to pass-
through, where as the substitutability between imported and
domestically produced goods is positively related to pass-through.

J.E.L. Classification numbers: F31, F32, F17
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Exchange Rate Pass-Through Elasticities for the MONASH Model:
A Disaggregate Analysis of Australian Manufactured Imports’

by

Jayant Menon
Centre of Policy Studies
Monash University

1. Introduction

The debate over fixed versus flexible exchange rates is one of the longest running
sagas in the international economics literature. The case for flexible exchange
rates, as it was initially and forcefully put by Friedman (1953) and Johnson (1969),
had as one of its pillars the claim that it would provide for a more efficient system
of international adjustment. In this context, the advent of floating exchange rates
after the breakdown of the Bretton Woods system was greeted with enthusiasm, as
it was felt that currencies had moved way out of line from their equilibrium rates
during the Bretton Woods era. Under the floating exchange rate regimes, foreign
exchange markets around the world have been characterised by a considerable
amount of variability. The Australian dollar (AUD) has not been an exception.
The initial enthusiasm about the expected equilibrating role of floating exchange
rates began to wane, however, as the trade balances of major trading nations
continued to show remarkable resilience to such changes.

This has led to a frantic search for explanations to account for this "adjustment
puzzle". The conventional explanations couched in terms of elasticity pessimism

(1) This study is based on my doctoral dissertation (Menon, 1992¢) read at the University of
Melbourne. 1 owe my biggest intellectual debt to my supervisors, Peter Dixon and Premachandra
Athukorala. Their dedication to supervising this thesis over the past three and a half years has been
nothing short of outstanding. I received very useful comments from the thesis examiners, Mordechai
Kreinin and Bee Yan Aw-Roberts. Useful suggestions were also received from Robert Feinberg, Jon
Kendall, John Freebairn, Tom Taylor, Larry Sjasstad, Brian Parmenter and Alan Powell. Needless to
say, I remain solely responsible for any errors of omission or commission. For assistance with the
compilation and preparation of the data base, I wish to thank Geoff Brown, Peter Cordy and Paul
Emery. I am grateful for financial assistance received from the Institute of Applied Economic and
Social Research at the University of Melbourne and the Centre of Policy Studies at Monash University
for the purchase of the large amount of unpublished data used in this study. I am also grateful to
Victoria University and Chisholm College at La Trobe University for granting me study leave to
complete this study.
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Pass-through Elasticities for the MONASH Model 3

consumer prices” (The Age, 19 November 1988). More recently, the current
Treasurer, Mr. Dawkins, has called for a review of the initial decision to float the
AUD and has proposed a return to a more managed regime, thus reflecting the
widely held view that the floating system has failed to achieve its stated objectives.
This is also the policy conclusion arrived at by Krugman (1989), based on his
conjecture that "exchange rates no longer seem to work” as a result of the

pervasive influence of the pass-through and pricing to market phenomenon in the
1980s.

The objective of this study is to provide an in-depth analysis of the exchange rate
pass-through relationship and the hysteresis effect for Australian imports of
manufactures covering the period 1981q3 to 1991q2. First, it seeks to establish the
degree to which import prices in domestic currency (AUDs) have responded to the
massive fluctuations in the AUD during this period. Exchange rate pass-through
elasticities are estimated for total manufactured imports and 50 product categories
defined at the 2-digit level of the AICC. These elasticities will form part of the
elasticity files of the MONASH Model currently being developed at the Centre of
Policy Studies at Monash University. This is done by applying an econometric
procedure which avoids the pit-falls in previous studies to a carefully assembled
data set. To avoid the problems of "spurious" regressions, the econometric
methodology is chosen on the basis of the time-series properties of the data.

The concept of "hysteresis”" in import prices has received a lot of attention of late,
particularly in the US (Baldwin, 1988; Krugman, 1989; Dixit, 1989). This study
aims to test the hysteresis hypothesis for the Australian case by employing a more
general and formal methodology than the conventional structural stability tests
commonly used in previous studies. In this study, the recursive estimation
procedure, which is a special case of the Kalman filter, is used to test this
hypothesis. Recursive estimation also provides a better framework to test the now
fashionable hypothesis of asymmetric pass-through during periods of depreciation
and appreciation of the exchange rate,

After estimating the pass-through coefficients for each of the product categories,
we proceed to investigate the determinants of inter-product differences in the
degree of pass-through. Previous attempts at explaining inter-product differences
in pass-through have yielded inconclusive results by focussing only on market
structure and product characteristics (see Phillips, 1988; Kreinin er al, 1987,
Fischer, 1989b). Apart from market structure and product characteristics, our
analysis attempts to capture the role played by structural characteristics and the
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Table B4 (Cont.)

(51) Total manufactured imports

Apm, = -0.01 + 0.594er, +  0.17Aer, + 0.76Ac¢p,
(-2.08) (14.60)"" 3.92y™ 2.94™
+  0.66Apd,
@57

Adjusted R® = 0.91, SEE = 0.01, F(7,30) = 52.83, DW = 2.01, VDT(5,24) = 0.62
LM4(4,26) = 0.70, RESET(1,29) = 1.50, NORM(2) = 1.21, HT(1,36) = 1.95.

Notes:

1) All variables are expressed in natural logarithms; A is the difference operator, and the superscript on
A denotes the order of the differences; Critical values for the diagnostic tests at the § percent level of
significance (with degrees of freedom in parenthesis) are as follows. LM4(4,20) = 2.78; HT(1,35) =
4.78; RESET(1,23) = 4.17; NORM(2) = 10.59; VDT (5,24) = 4.93; EXO(1,23) = 4.17. Apart from
the normality test, which is distributed as x%(2), the others are based on the F-distribution. Critical
values for the t-ratios for a sample of 40 are as follows: 10 percent = 1.303 (*), 5 percent = 1.684 (*¥)
and 1 percent = 2,423 (***), The definitions of each of the test statistics are as follows: DW: Durbin-
Watson statistic; NORM: Jarque-Bera test for Normality of the Residuals; RESET: Ramsey’s test for
functional form misspecification; HT: the general Breusch-Pagan procedure for heteroscedasticity; SEE:
Standard error of equation; LM4: Lagrangian Multiplier test for forth-order serial correlation; ARCH:
Engle’s auto-regressive conditional heteroscedasticity test; VDT: Variable deletion test; EXO: Wu-
Hausman test of exogeniety.

Pass-through Elasticities for the MONASH Model 5

explain the differences in pass-through are the subject of Section 3. Section 4
discusses the econometric methodology, while Section 5 presents the results. A
final section summarises the major findings and considers some of the policy
implications of incomplete pass-through.

2. Theory

There are a number of reasons for which pass-through may be incomplete. These
factors relate to market structure, product characteristics and hysteretic effects,
intra-firm pricing practices of MNCs, and the effects of NTBs on the adjustment of
traded goods prices to exchange rate changes.

2.1  Market Structure, Product Characteristics and Hysteresis

The theoretical explanations of incomplete pass-through have emphasised the role
of market structure first, followed by product differentiation. These authors have
been concerned to explain whether the empirical data on pass-through merely
reflects short-run squeezing of profit margins by exporters, or if particular types of
market organisation always lead to only a limited response of prices to exchange
rate changes.

Under conditions of imperfect competition, pricing will no longer be at marginal
cost, and firms would be in a position to charge a mark-up on costs to earn above
normal profits even in the long run. The important issue that needs to be
addressed in the context of imperfect competition relates to how this mark-up over
marginal cost might vary in response to an exchange rate change. Two factors
come to mind almost immediately: (i) the degree of substitutability between the
domestic and imported good, as determined by the degree of product
differentiation, and (ii) the degree of market integration or separation. Both these
factors can be viewed as forces that come into play to determine the price-setting
power of firms, and will affect the leverage available to them in responding to
exchange rate changes. The lower the degree of substitutability between these
goods, and the lower the degree of market integration, the greater will be the
market power of sellers.

Dornbusch (1987) considers the Dixit-Stiglitz (1977) model and Salop’s (1979)
model of competition on a circle to capture the effect of imperfect substitutability
and product differentiation on the price response to exchange rate changes. He
finds that the degree of pass-through is directly related to the degree of
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Table B4 (Cont.)

(44) Knitted outer garments (AICC 845)

Apm, = 0.0l +  0.454er, +  0.70Acp,,
(1.34) @1 (1.67)"

Adjusted R* = 0.35, SEE = 0.03, F(5,32) = 5.05, DW = 2.14, VDT(7,24) = 1.00
LM4(4,28) = 0.12, RESET(1,31) = 0.91, NORM(2) = 2.46, HT(1,36) = 0.44.

(45) Footwear (AICC 85)

Apm, = 0.02 +  0.46Aer, +  0.53Acp,
1.27) 6.73)"" (1.92)"

Adjusted R? = 0.52, SEE = 0.02, F(5,33) = 9.24, DW = 1.87, VDT(7,24) = 0.39
LM4(4,29) = 0.98, RESET(1,32) = 3.88, NORM(2) = 3.76, HT(1,37) = 0.01.

(46) Rubber or plastic footwear (AICC 85101)

Apm, = -0.01 + 0.18Aer, +  0.55Ac¢p, + 0.27Apd,
(-0.64) 2.3 (1.54) (0.68)
+ 0.344pd,,
(0.88)

Adjusted R* = 0.41, SEE = 0.02, F(7,30) = 2.89, DW = 2.01, VDT(5,24) = 0.52
L.M4(4,26) = 0.99, RESET(1,29) = 0.01, NORM(2) = 1.97, HT(1,36) = 3.39.

(47) Other footwear (AICC 85)

Apm, = 0.01 + 0.564er, +  0.55Acp,
(1.00) (6.68)" (1.44)

Adjusted R* = 0.53, SEE = 0.03, F(5,33) = 9.51, DW = 1.77, VDT(7,24) = 0.49
LM4(4,29) = 1.66, RESET(1,32) = 3.26, NORM(2) = 1.83, HT(1,37) = 0.01.

Pass-through Elasticities for the MONASH Model 7

about the behaviour of firms will affect pass-through. Dornbusch (1987) considers
the case of a Cournot industry with a linear demand curve and constant costs and
shows that the degree of pass-through is positively related to the ratio of the
number of foreign firms to total firms and on the total number of firms. Sibert
(1992) extends this aspect of Dornbusch’s (1987) analysis and examines the effects
that different degrees of collusion and market shares of foreign firms have on pass-
through. Sibert finds that Dornbusch’s result that pass-through is increasing in the
number of foreign firms generalises to a variety of behavioural assumptions.

Let us consider the case of the Cournot oligopoly model in some detail. The
Cournot case is useful not only because it is probably the most widely accepted
benchmark, but also because this formulation concentrates on features of the
market structure in explaining the price response by assuming perfect
substitutability between the domestic and imported good. The analysis is based on
Dornbusch (1987) and Venables (1990).

Suppose that there are n® domestic firms, all of which are identical, and n ¥ foreign
firms, all of which are identical to each other, but not to the domestic firms. In a
Cournot setting, we assume that each firm chooses its sales in the domestic market
given the sales of the other firms, and then price is determined from the demand
curve.

The profits of the n® domestic firms are given by:

xP Px® - CP(x)P 1

and for the n¥ foreign firms:

7 Px® - ER C%F )

where x” and x ¥ are the outputs of the domestic and the foreign firms, and C°(x®)
is the cost function of domestic firms, P is the market price, and ER is the
exchange rate (foreign currency price of domestic currency). For simplicity, we
assume that marginal cost of foreign firms, C¥, is constant in their currency.

We can write the inverse demand function as P(X), where X = n®x® + nfxF,

Profit maximisation by each firm, given the output of the other firms, yields the
following first-order conditions for the domestic and foreign firms:
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Table B4 (Cont.)

(36) Trucks and buses (AICC 782)

Apm, = 0.01 +  0.55Aer, +  0.50Ac¢p, + 0.80A%d,
(0.63) (8.73) (1.69)™ (1.79)°
+ 0.48A%d,,
(1.05)

Adjusted R* = 0.72, SEE = 0.02, F(7,29) = 14.19, DW = 2,38, VDT(5,23) = 0.92
LM4(4,25) = 1.19, RESET(1,28) = 4.56, NORM(2) = 0.15, HT(1,35) = 3.38.

(37) Motor vehicle parts and accessories (AICC 784)

Apm, = -0.01 + 0.67Aer, +  0.184er, + Ll1lAcp,
(-0.98) (10.51)" (2.85)™ (1.76)"
+ 0.324pd,
(2.03)"

Adjusted R* = 0.82, SEE = 0.02, F(7,30) = 25.19, DW = 2.03, VDT(5,24) = 0.27
LM4(4,26) = 1.08, RESET(1,29) = 0.10, NORM(2) = 0.53, HT(1,36) = 1.02.

(38) Motorcycles and bicycles (AICC 785)

Apm, = -0.02 + 0.5%er, + 0.104er, + 1.06Acp,,
-1.79" (7.08)"" (1.22) (1.12)

Adjusted R* = 0.61, SEE = 0.03, F(6,30) = 10.37, DW = 1.99, VDT(6,24) = 0.46
LM4(4,26) = 0.33, RESET(1,29) = 3.66, NORM(2) = 0.83, HT(1,35) = 2.96.

(39) Sanitary, heating, lighting fixtures and fittings (AICC 81)

Apm, = 0.01 + 0.634er, +  0.274er, + 0.83Ac¢p,
©.17) (6.25)" .84 (1.47y

Adjusted R* = 0.54, SEE = 0.03, F(6,31) = 8.12, DW = 2.28, VDT(6,24) = 0.87
LM4(4,27) = 1.29, RESET(1,30) = 0.68, NORM(2) = 1.04, HT(1,36) = 0.09,

Pass-through Elasticities for the MONASH Model 9

and domestic marginal costs are equal. Pass-through is now given by:
OPIJER = nf/(mF+ 1P ®)

From equation (8), it is shown that the degree of pass-through is a decreasing
function of the ratio of domestic to foreign firms. We can see, for instance, that
an equal number of domestic and foreign firms will result in a pass-through of 50
per cent, where as pass-through will fall to 33 per cent if there are twice as many
domestic firms as there are foreign firms.

To see how the total number of firms in the market will affect pass-through, we go
back to equations (3) and (4), totally differentiating the equilibrium around a point
where C® = ER CF. Making the assumption that ¢ is constant, we can now write
the formula for pass-through as:

dP/3ER = {e"NERCF/N@-0MNCP + ¢ ERCF} )]

where N = nF 4+ nP = total number of firms, and ¢F = n®/N = share of foreign
firms in the market.

From equation (9), we can see that dP/GER is strictly increasing in N, and as N
approaches infinity, dP/3ER approaches 1. We can also see that if €’ = infinity,
then equation (9) simply reduces to equation (8) above.

The approach that emphasises dynamic and inter-temporal behaviour underlies the
more recent "hysteresis” models of pricing (Baldwin, 1988; Krugman, 1989; Dixit,
1989). The hysteresis models builds on the notion of irretrievable sunk costs
associated with entry-exit decisions in world markets. It is based on the idea that
the volatile climate of floating exchange rates has induced firms to adopt a "wait
and see” approach. These models show that firms are less likely to enter a market
following a "temporary” and/or "small" exchange rate change if there are
significant sunk costs involved. These costs may include the establishment of a
distribution and after-sales network, and the building-up of reputation. The entry
decision will be hindered further if consumers show brand loyalty, thus lowering
the prospects of earning sufficient initial profits to justify the entry decision.

Firms will also be deterred from leaving the market under these conditions, and
may continue to service the market despite not being able to cover variable costs.
Apart from losing the investment in reputation and other sunk costs, these firms
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Table B4 (Cont.)

(30) Telecommunications and sound recording equipment (AICC 76)

Apm, = -0.02 + 0.424er, +  0.204er, + 0.124er,
(-1.98y" (7.34)™ @G.4an™ (1.9%)”

+ 0.18Ac¢p, + 0.244Apd,
0.61) 0.50)

Adjusted R* = 0.73, SEE = (.02, F(8,28) = 13.06, DW = 1.84, VDT(4,24) = 1.62
LM4(4,24) = 0.35, RESET(1,27) = 3.15, NORM(2) = 5.81, HT(1,35) = 2.82.

(31) Electrical machinery and appliances (AICC 77)

Apm, = 0.0l + 0.524er, +  0.134er, + 0.10A¢p,
(-1.45)° (10.94)™ Q.7H™ 0.16)

+ 0.48Acp, +  0.28apd, +  0.24Apd.,
(0.86) (0.92) (1.38)°

Adjusted R* = 0.82, SEE = 0.01, F(9,27) = 19.78, DW = 1.56, VDT(3,24) = 1.81
LM4(4,23) = 2.32, RESET(1,26) = 0.13, NORM(2) = 0.06, HT(1,35) = 0.23.

(32) Household electrical equipment (AICC 75)

Apm, = -0.01 + 0.554er, +  0.13Aer,; + 0.65Acp,,
(-1.71) (11.78)"" Q.70 (Ls1y
+  0.68Apd,
(2.33)"

Adjusted R* = 0.81, SEE = 0.01, F(7,30) = 22.83, DW = 1.72, VDT(5,24) = 0.29
LM4(4,26) = 1.60, RESET(1,29) = 1,08, NORM(2) = 5.51, HT(1,36) = 0.66.

Pass-through Elasticities for the MONASH Model 11

the past, they have been used to protect intra-corporate debtors against the full
valuation effects of major exchange rate fluctuations (Helleiner, 1985), and to
allocate funds between subsidiaries of the MNC in line with its international
liquidity policy (Grassman, 1973).

These exchange rates can also be manipulated to reflect global decisions relating to
pricing and the absorption of exchange rate movements. Evidence supplied to the
PSA (1989) suggests that the use of intra-corporate exchange rates is widespread
among MNCs operating in Australia, and that its use is designed primarily to guard
against unfavourable price consequences of large exchange rate movements. They
further note that the widespread use of these internal exchange rates have severely
weakened the link between exchange rates and import prices.

Unlike arms length transactions, intra-firm trade is susceptible to the manipulation
of the timing of payment on purchases from subsidiaries to coincide with more
favourable exchange rates. As Grassman (1973, p.105) puts it:

“the observation of certain definite payments conditions is of minor consequence
within (MNCs), which therefore choose the freest and least-specific form of
payment. We have found that there is considerable scope for payment adjustments
in the internal transactions of multinational firms. ... There is generally more room
to manoeuvre".

The leverage available to the MNC to determine the timing of payment on
contracts through flexible internal credit arrangements would enhance the ability of
subsidiaries to price to the market independently of current exchange rates. For
instance, a subsidiary would be in a much better position to continue to sell at pre-
depreciation prices, in order to preserve market share, if it had the cooperation of
the overseas supplier to defer payment until such time in the future when the
currency recovers. Carse et al (1980, p.93) find that such flexible methods of
settlerent are almost solely to be found in the case of intra-MNC trade, with credit
terms twice as long or longer than for independent firms. They conclude that the
degree to which such arrangements are exploited depend almost exclusively on the
circumstances facing the firm; it is this flexibility that enables the MNC to use it as
a decision variable.

The ability to choose the currency denomination of contracts would serve to
facilitate this pricing strategy. By invoicing in the currency of the importing
country, and with the ability to determine the timing of the payment, the MNC is
in a position where exchange rate fluctuations that occur in the interim can be
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Table B4 (Cont.)

{23) Other engines for capital equipment (AICC 71380)

Apm, = -0.02 + 0.664er, +  0.20Aer, + 1.194cp,
(-1.93)" 10.18)y™ (3.09)™ (1.36)
+ 0.54Acp,,
(0.50)

Adjusted R* = 0.75, SEE = 0,02, F(8,28) = 14.81, DW = 2.48, VDT4,24) = 1.43
LM4(4,24) = 2.86, RESET(1,27) = 1.06, NORM(2) = 1.28, HT(1,35) = 0.65.

(24) Other non-electric engines and motors (AICC 714)

Apm, = -0.01 +  0.79er, + 0.024er, + 1.17A¢p,
(-0.51) (5.300™ (0.35) (0.98)
+ 0.114pd,
(0.85)

Adjusted R* = 0.50, SEE = 0.04, F(7,30) = 4.29, DW = 1.94, VDT(5,24) = 0.92
1.M4(4,26) = 0.70, RESET(1,29) = 0.05, NORM(2) = 6.95, HT(1,36) = 0.07.

(25) Machinery specialised for particular industries (AICC 72)

apm, = -0.02 + 0.664er, +  0.10Aer, + 1.174cp,,
(-2.29)” (12.63)™ @2.0H” (1.34y
+  0.56Apd,
a.7n”

Adjusted R* = 0.85, SEE = 0.01, F(7,30) = 31.08, DW = 1.81, VDT(5,24) = 1.09
LM4(4,26) = 1.32, RESET(1,29) = 3.74, NORM(2) = 0.57, HT(1,36) = 1.05.

Pass-through Elasticities for the MONASH Model i3

import restraints will generally cut into the import premium first, thus absorbing
much of its impact, before it is reflected in prices. It is only when the depreciation
is large enough to push prices to the point where quantity restrictions are no longer
binding that we will observe some pass-through®.

The effects of quantitative restrictions (QRs) in limiting the pass-through of
exchange rate changes to import prices is depicted in Figure 1. To highlight the
role of QRs in limiting pass-through, Figure 1 considers the case of a "small”
country which is a price-taker with respect to its imports. D, is the demand curve
for imports, and the supply curve for imports is composed of the horizontal
segment P,S and the vertical segment SS,. The supply curve is perfectly elastic at
the world price of P, (reflecting the "small" country assumption), and becomes
perfectly inelastic when it encounters the QR at quantity Q,. The initial
equilibrium is at point A, at market price P; and quantity Q,. As a result of the
quantitative restraint, the seller is able to extract P,SAP; in quota rents.

Assume that there is initially a "small" depreciation of the currency. While the
vertical portion of the supply curve will remain unchanged, the horizontal portion
will now shift to P,B. The market price will remain at P;, however, and the
depreciation is absorbed into the quota rents extracted by the seller (now reduced to
P,BAP;). The pass-through of the depreciation is zero. Now consider the case
where the depreciation is large enough to push the price up to the point where the
quota is no longer binding. The depreciation pushes the horizontal portion of the
supply curve up to P,C, which is higher than the original market price of P;. The
equilibrium quantity now falls below the quota limit to Q,. From Figure 1, it is
easily seen that pass-through is going to be less than complete. The pass-through
(PT) of the depreciation in this instance is going to be:

(3) It is important to note the differential effect that quantitative restraints and tariffs have on pass-
through. A tariff imposed on a product raises the supply price for every quantity by the amount of the
tariff. This may not by itself have any effect on the degree of pass-through. For instance, a tariff
imposed on a product sold under competitive conditions would be fully passed-through to selling
prices. Tariffs are likely to affect the pass-through relationship only when imposed on a product sold
in a market characterised by imperfect competition. Under these conditions, foreign sellers may use
their market power to translate changes to tariff levels into monopoly profits, rather than passing them
on to prices. Quantitative restraints, on the other hand, will affect the pass-through relationship even
under conditions of perfect competition. Unlike tariffs, the effect that quantitative restrictions will
have on the pass-through relationship does not depend on particular market structures, The price and
output effects of the imposition or the removal of a tariff or quota in a perfectly competitive market
will be equivalent, however.
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Table B4 (Cont.)

(15) Knitted fabrics (AICC 655)

spm, = -0.01 +  0.85Mer, + 0.18Acp, + 0.784pd,,
(-0.79) (.21 (0.64) (1.84)°

Adjusted R* = 0.71, SEE = 0.03, F(6,31) = 9.96, DW = 2.07, VDT(6,24) = 1.64
LM4(4,27) = 0.89, RESET(1,30) = 0.16, NORM(2) = 0.22, HT(1,36) = 0.19.

(16) Floor coverings (AICC 659)

apm, = -0.01 + 0.54Aer, +  0.234er, + 0.164er,
(-0.48) (5.54™ (2.35)" (1.58)

+ 0.13A¢p, + 0.154cp, +  0.284pd,
(0.50) 0.58) 0.73)

Adjusted R* = 0.51, SEE = 0.03, F(9,27) = 5.19, DW = 2.15, VDT(1,26) = 1.32
LM4(4,23) = 0.49, RESET(1,26) = 1.16, NORM(2) = 0,92, HT(1,35) = 0.11.

(17) Non-metallic mineral manufactures (AICC 66)

Apm, = 0.01 + 0.714er, +  0.19Aer, + 0.78Acp,
(0.80) (6.2 a.9an™ (1.47y
+  0.05Acp,,
0.10)

Adjusted R* = 0.88, SEE = 0.01, F(7,30) = 40.78, DW = 2.29, VDT(5,24) = 0.47
LM4(4,26) = 0.32, RESET(1,29) = 0.54, NORM(2) = 0.90, HT(1,36) = 0.01.

(18) Iron and steel (AICC 67)

Apm, = -0.01 + 0.54Aer, +  0.154er, + 0.19er,
(-0.91) (6.02)™" (1.78)" (2.0

+ 1.08A¢p, + 0.14Acp,, +  0.44Apd,
3.64™ (0.37) (1.09

Adjusted R* = 0.67, SEE = 0.03, F(9,27) = 5.98, DW = 2.08, VDT(3,24) = 0.95
LM4(4,23) = 0.13, RESET(1,26) = 2.48, NORM(2) = 7.24, HT(1,35) = 3.55.

Pass-through Elasticities for the MONASH Model 15

We begin by assuming that foreigners set their foreign currency export price (PX)
as a mark-up () on their production cost in foreign currency (CP):

PX = * CP (1D

The mark-up is expressed in ratio form (i.e., # = (1 + \), where X is the profit
margin). The AUD import price (PM) is therefore given by:

PM = PX ER = (= CPy ER 12
The profit mark-up is hypothesised to depend on competitive pressures in the
domestic market, and the exchange rate. The gap between the price of import-
competing goods (PD) and the exporter’s production cost is used to proxy the
competitive pressure. The influence of domestic demand conditions on the import
pricing decision is also captured by PD. The profit mark-up is thus modelled as:

i = {PD | (CP ER)}* (13)
Substituting (13) into (12) we obtain:

PM =  {(PD/CPERy} CPER (14

Denoting logarithms of the variables as lower-case letters, and after some
manipulation, we have:

pm apd + (I-a)cp + (1-a) er (15)
The model as specified above implies a rate of pass-through that is equal in
magnitude for changes in foreign costs and the exchange rate. The coefficient of
pd is o, which is the residual of the coefficients of cp and er. The cross-
coefficient restrictions implied by this model suggests that pd has no (full) effect in
determining import prices if pass-through is complete (zero). We will check these
cross-coefficient restrictions when we implement the model.

We now proceed to derive the model for the second stage of our analysis where we
examine the determinants of inter-product differences in the degree of pass-
through. The theory of pass-through developed in Section 2 suggests the following
model:



$8

10T = (9 DIH ‘6L = (DWYON ‘89'1 = (£ DIASTY ‘060 = (LTWPYNT
611 = (PTOLAA ‘191 = MA ‘$9'€l = (I€°9)4 ‘£0°0 = TIS ‘89°0 = o parsnpy

e o) (88°0) (678 €11
Pdoge(ry + "Uavg0 0 + MavSL0 + 10°0- = ‘wdy

(z59 DDIV) souaqe) wasopy (¥1)

€10 = (SEDLH ‘€Ev = (DWION ‘89°0 = (8T'DLISHY ‘€60 = (STHPWT
65°1 = (ETOLAA OU'T = MU ¥9°6 = (62104 ‘T0°0 = FAS ‘£9°0 = i parsnipy

51D

Updyysyo

(680 (s9°0) F19) @30
PdVOIT + Vdverg + Wovgpo + 100 = ‘lwdy

(189 Do1Y) uxed apxay, (€

0L = G DLH ‘€r'0 = (DWAON ‘L8'1 = O£ DLIASTE ‘ve'1 = (LTI
LE0 = (PTOLAA 191 = MU ‘68°L1 = (I€94 ‘T0°0 = FAS ‘€L°0 = .4 powsnfpy

X0 L20 {L9°6) azo)
Pdogplg + Twavslg 4+ Wave9o + 100 = ‘wdy

(S9 DOIV) sapinre dn-apemt pue souqey ‘uaed axay (71)

820 = (O DLH “L9°0 = (DWAON ‘1L'7 = (6Z'1LASHY ‘89'1 = (0PN
660 = (PTOLAA 0S'T = MA ‘199 = (0S4 ‘T0°0 = THS ‘TS0 = A passnipy

WE1D

pdyzLo +
..(88°D) (820 . (69°0) WS
Pdogopr 4+ Tuavg10 4+ MavgTo 4+ €00 = ‘wdy

(9 DOIV) joosay sapnue pue paeoqeded ‘xadeyg (11)

(3u0D) pg Slqey,

12POI HSYNOW Yl A0 SaOUSDIS YSNnoayI-ssog

ur sodueyo oxmdeo o} (sempunoo Buihiddns Jofews jo seoud jrodxe payySrom
-wodwr jo w0y oyl up) sjqenea soud ,pHom, B pakojdwis dABY SSIPmIS SnO1ARIg

‘sarxoad ooud Sursn poureiqo sajewmnse yFnorys-ssed Jo Apiqensr
9y} IoA0 wIOUOD juerrem 0} yFnous ofre; sI selewnse oy usomieq Aouedolosip
oyl ‘senjea jun poduwn snsioa seoud podunr Sutsn pourelqo symser oy saredwod
oy uoym (1661) uewdy Aq pawySiySny st sorxord coud ur juosoyur sioxrs
JUWINSEIW JO JNsAI B se yInoxyp-ssed JO SOJRWIISS OJUI PAONPONUI SBIQ QYL
(v xipuaddy 995) SOIOUSIOYOP UMOUN-[[OM JO JOGIINU B WOl ISNS JBY) $ON[RA
yun produwn se yons ssrxoxd soud uo Ajr 0y Surary uey) Jouier “ojqenea juspusdep
oy se oaxes 0) seoud nodun penipoe Jo jos pojeSosdfesip v o) ssooor poured
dAry ) SjeunLIo) uddq dary om ‘Apms supy up pesn ,seoud, yodun yo oinsesw
oyl ussq aAey sorpnis snotasxd ut Jo1ro 01 ojqndeosns JSOW USRq SARY JBY) BIRD SYL

"y xipuaddy 0} $30In0S BJEp PUE UOHONISUOD JO PoyowW
Jeyy pue so[qeuea jo Supsy spwidwos v SuiAve] ‘oseq eiep oY) JO SAINIBSy JUSIES
SWIOS JOPISUOD oM QIGY '§90In0s ATepuoods parojeos Suisn SO[QELIBA 9y} JO 1sOw
J10J SOLIOS BJEP UMO INO JORISUOD 0} PBY oM ‘SISATRUB INO IOy 9skq BJEp opewl-Apess
v Jo soussqe oy uf -syonpoid [enplalpur 1o) ejep ansmbar oyl Jo uononxsuco
oY) 01 PAJoALp usdq sey ABIoud puB OWM JO JUNOWE S[QRIGPISUOD B ‘YIom snoiasid
JO suonEjIf BEp Iy} SwodIA0 oL “zb1e6T 01 €b1g1 pomed sy J03 DIV Ay
JO [9A9] N3P ¢ puB p ‘g ‘7 oy 18 pauyep somoSares jonpord ¢ pue seamoeynuen
Je10} 510400 sisAfeue oyl (DLIS Yl UO Paseq S1 yoIym ‘DDIY) UOHBOLISSEID
Anpownwoy yodwy uerensny oyl jo g 01 ¢ suonosg o Suifuopeq syonpoxd
I0A0D 03 pauyap spoof paimoBjnuBwW Paseq 90INOSAI-UOU UO SISNO0J SisA[eue Ino
‘SeImoRINUBW Ul OpBI} [BUONBUIOIUL UO saIpnis jo oonorid prepuess oy Summopog

Bleq 7€

“9[qeLIeA YoBo mo[aq sudis ay) £q pajeoipur
st y3noxyy-ssed jo o0180p oy ynm diysuonejer pojoadyo oY), ‘S[qRLIBA UOTIOLNSAX
aageguenb = y¢ pue ‘roaouin} ul juounsoaul ugioroy = J74 ‘sodun jo Jonuod
ugeI0) = o4 ‘ONEI UOHENUOOUOD ULY-p = pNOD ‘OIqEHEA UOHRHUSIDNIP
onpord = Jjgd ‘spood perodwr pue peonpord Afjeonsewop usamieq uonmnsqgns
jo Aponsep = g7 ‘onel sofes onsowop-spodwr oannedwos = §gro ‘onel
so[es onsowop-podwt = §@jL ‘uenyys0o ySnony-ssed pojewnse = Jg dIoym

6 O Q) Q) &) +) OO
O MO ‘Lid  ‘Wod PNOD  ‘dIdd S 'SAD ‘Sall f =  1d

uouzpy molng 91



84 Jayant Menon

Table B4 (Cont.)

(7) Chemical materials and products (AICC 59)

Apm, = 0.01 + 0.7%er, + 0.224er, + 0.52Acp,,
©.37) (7.60) .03 (1.1D)

+ 0.20Acp., + 0.684pd,,
(0.43) (1.48)"

Adjusted R* = 0,72, SEE = 0.03, F(8,28) = 9.09, DW = 2,30, VDT(4,24) = 0.29
LM4(4,24) = 1.45, RESET(1,27) = 0.001, NORM(2) = 0.28, HT(1,35) = 0.89.

(8) Leather manufactures and dressed fur-skins (AICC 61)

Apm, = -0.01 +  0.76her, + 0.57Apd, + 0.37Apd,,
(-0.08) (5.02)™ @1 (1.32)°

Adjusted R* = 0.61, SEE = 0.04, F(6,31) = 8.10, DW = 1.83, VDT(6,24) = 1.63
LM4(4,27) = 0.52, RESET(1,30) = 0.12, NORM(2) = 8.84, HT(1,36) = 0.28.

(9) Rubber manufactures (AICC 62)

Apm, = -0.01 + 0.214er, +  0.104er,, + 0.45Acp,,
(-0.41) 3.06)"" (1.68) 0.72)
+  0.43Apd,
0.92)

Adjusted R* = 0.41, SEE = 0.02, F(8,28) = 2.46, DW = 1.46, VDT@4,24) = 1.71
LM4(4,24) = 1.81, RESET(1,27) = 0.01, NORM(2) = 1.42, HT(1,35) = 0.48,

(10) Cork and wood manufactures (AICC 63)

Apm, = -0.02 + 0.66Aer, +  0.14Aer, + 0.27Acp,
(-0.82) (5.68)" (1.62) (0.78)

0.584pd, + 0.844pd,,
0.94) (1.2

Adjusted R* = 0.62, SEE = 0.02, F(8,28) = 5.75, DW = 2.31, VDT(4,24) = 2.99
LM4(4,24) = 1.16, RESET(1,27) = 0.39, NORM(2) = 9.31, HT(1,35) = 0.11.

Pass-through Elasticities for the MONASH Model 17

competitiveness of export sales to Australia. The problem with this index is that it
represents the pricing decision on exports to all markets, and becomes particularly
inappropriate for products in which “pricing to market" and incomplete pass-
through behaviour is common place. The findings of the studies overseas would
imply that the “world" price variable already incorporates the incomplete pass-
through on sales to other markets. The world price index, and the resulting pass-
through estimate, would be valid only if exporters do not price discriminate across
markets, but preserve a rate of pass-through that is consistent across markets.
Only then will the world price index accurately measure the supply price of exports
to Australia, since it will not be distorted by a different rate of pass-through on
sales to other markets. Given the problems with the "world" price variable, we
use a foreign-producer cost of production index that is unaffected by the "pricing to
market" problem. Unlike export prices, the cost of production index in any one
country does not depend on the export market being targetted (see Knetter, 1989).

4. Econometric Procedure
4.1  Unit Roots and Cointegration

In estimating time-series models, the time-series properties of the data will have an
important influence on the specification of the econometric model and on the choice
of estimator. A recent development has been the formal analysis of the trend
properties of time-series data.  The conventional approach to time-series
econometrics is based on the implicit assumption that the underlying data series are
stationary. Recent advances in time-series econometrics has shed serious doubt on
this assumption. There is now a considerable body of literature that suggests that a
large number of macroeconomic series and asset prices are non-stationary (see
Nelson and Plosser, 1982; Corbane and Ouliaris, 1986; Perron, 1988).

First it is useful to formally illustrate the properties of non-stationarity. Consider a
stochastic process X,, which will be stationary if its mean, variance and covariances
are time-invariant. X, is said to be stationary if the following conditions are
satisfied for all values of r:

EX)= p {7
E{X-w} = x© (18)
E{X-w&..-w} = x@ 7=1L2 .. 19
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Table B4!
Estimation Results from Difference Models

(1) Organic chemicals (AICC 51)

Apm, = -0.02 + 0.61aer, +  0.224er, + 0.124pd,,
-1.9H™ (6.88)™" .53 (0.53)
+  0.61Apd,,
(2.36)"

Adjusted R* = 0.59, SEE = 0.02, F(7,29) = 8.19, DW = 1.40, VDT(5,24) = 0.90
LM4(4,25) = 2.57, RESET(1,28) = 0.53, NORM(2) = 0.75, HT(1,35) = 0.09.

(2) Inorganic chemicals (AICC 52)

Apm, = -0.01 + 0.404er, +  0.89Acp, + 0.524pm,,
(-0.37) .25 (1.63)° 3.83)"

Adjusted R* = 0.38, SEE = 0.04, F(6,31) = 4.70, DW = 1.65, VDT(6,24) = 1.03
LM4(4,27) = 1.87, RESET(1,30) = 1.10, NORM(2) = 2.10, HT(1,36) = 0.62.

(3) Dyeing, tanning, colouring materials (AICC 53)

Apm, = 0.00! + 0.674er, +  0.184er, + 0.13Acp,,
(0.08) (7.76)"" (2.00)" (0.48)

+ 0.254pd, +  0.204pd,,
(1.07)- (0.85)

Adjusted R* = 0.67, SEE = 0.03, F(8,29) = 10.44, DW = 1.89, VDT(4,24) = 0.28
LM4(4,25) = 0.07, RESET(1,28) = 0.001, NORM(2) = 0.15, HT(1,36) = 6.55.

Standard Errors (SEs) adjusted using White’s Heteroscedasticity-Consistent
Covariance Matrix

Apm, = 0.001 -+ 0.67aer, +  0.18Aer, + 0.13Acp,,
(0.09) 5.84y" (1.9~ (0.38)

+ 0.25Mpd, +  0.20Apd,,
(0.83) (0.87)
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a very special relationship since Z, has temporal properties that are quite different
from those of either of its components. In other words, although X, and Y, are K1)
and so have dominating low-frequency or "long wave’ components, Z, does not.
The answer lies in the fact that X, and o, must have low-frequency or stochastic
trend components which virtually cancel out to produce Z, which is stationary.
Furthermore, since the difference between these series is stationary, the error term
in the regression will have well-defined first and second moments, enabling the use
of OLS without being subject to the well-known problems of "spurious” regression
outlined by Granger and Newbold (1974).

With these factors in mind, we proceed in the following manner. First, we test for
the presence of unit roots in the variables. There are a wide range of statistical
tests that can be used for this purpose (see Dolado et al, 1990). In this study, we
use three alternative tests, namely the Dickey-Fuller (DF), Augmented Dickey-
Fuller (ADF) and Johansen tests. Second, we check for the possibility that the set
of variables for each product may be able to form a valid cointegrating vector. We
employ two different approaches in testing for cointegration. They are the Engle-
Granger (1987) procedure and the Johansen (1988) ML procedure. Even though
these two approaches are usually considered to be alternatives rather than
complements, we decided not to rely solely on the (now preferred) Johansen
procedure because the critical values and small sample performance of many of
these tests are not fully known for a wide range of models (Hall, 1986). For the
equations for which cointegrating relationships cannot be identified, we employ the
time-series analyst’s prescription to modelling non-stationary series by modelling in
differences. The model-building methodology that we employ is the general to
specific modelling approach. The tests for unit roots, the Engle Granger and
Johansen estimation procedures, and the general-to-specific approach to model
building are discussed in turn below.

4.2  Tests for Unit Roots

The DF test is the most widely used, and has been found to be similar to most
alternative tests in terms of its asymptotic properties (Engle and Granger, 1987).
The ADF test is based on the DF test, but transformed to include as many lagged
values of the dependent variable as necessary to achieve residual whiteness. The
order of the augmentation is determined on the basis of the Lagrange Multiplier
(LM) test for serial correlation, which is valid even in the presence of the lagged
dependent variable. The pth order ADF test statistic is given by the #ratio of o, in
the ADF regression:
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Table B3 (Cont.)

(7) General industrial machinery and equipment (AICC 74)

(a) Tests for cointegration (VAR lag length = 1)

Null hypothesis Likelihood ratio statistic 5% critical value

Number of cointegrating vectors r

r=0 53.111 27.067
r<l 27.713 20.967
rs2 9.216 14.069
r=3 4.820 3.762

(b) Estimated cointegrating vector (largest eigenvalue only)

pm, = 0.9198er, + 0.9685¢p, - 0.0106pd,

(8) Road vehicles (AICC 78)

(a) Tests for cointegration (VAR lag length = 1)

Null hypothesis Likelihood ratio statistic 5% critical value

Number of cointegrating vectors r

r=0 60.061 27.067
rsi 17.786 20.967
rs2 4.919 14.069
r<3 1.981 3.762

(b) Estimated cointegrating vector (largest eigenvalue only)

pm, = (.784ler, + 1.6337cp, +  0.2903pd,

(9) Motor vehicle parts and accessories (AICC 784)

(a) Tests for cointegration (VAR lag length = 1)

Null hypothesis Likelihood ratio statistic 5% critical value

Number of cointegrating vectors r

r=20 29.822 27.067
r=1 16.647 20.967
rs2 5.620 14.069
r<3 4.665 3.762

(b) Estimated cointegrating vector (largest eigenvalue only)

pm. = 0.8652er, +  1.2633%¢p, +  0.1841pd,

Pass-through Elasticities for the MONASH Model 21

them. The Monte Carlo results reported by Engle and Granger (1987) suggest that
the critical values for these tests are more stable than those for the CRDW test.
The CRDW test is due to Bhargava (1980) and Sargan and Bhargava (1983), and
tests whether the DW from the cointegrating regression is significantly greater than
zero, based on the null that the cointegrating residuals are I(1). The critical values
are provided by Sargan and Bhargava (1983). The CRDW test provides a useful
complement to the DF and ADF tests. Banerjee er al (1986) indicate their
preference for this test on the grounds that its distribution is invariant to nuisance
parameters such as a constant.

The tests of cointegration on residuals derived in this manner do have their
limitations, however. Johansen (1988) points to a number of serious problems,
First, should a cointegrating relationship be identified, the assumption is made that
the cointegrating vector is unique. This need not be true in anything more complex
than the two variable case, and the above tests provide no framework for
addressing this issue. In general, if we are considering N non-stationary variables
there may exist anything up to N - 1 distinct cointegrating vectors. Second, these
test procedures do not have well defined limiting distributions, and as such testing
for cointegration is no longer a straightforward exercise. Johansen (1988) suggests
an ML estimation procedure which offers solutions to both of these problems. The
Johansen ML procedure provides log-likelihood ratio test statistics for determining
the number of cointegrating vectors which exist between a set of variables using the
maximal eigenvalue procedure. It also provides test statistics for the number of
cointegrating vectors identified which have an exact limiting distribution which is a
function of only one parameter. Furthermore, Phillips (1987) argues that the

Johansen technique is likely to be applicable in the presence of heterogeneously
distributed errors.

There are also a number of concerns that relate to the parameter estimates obtained
from applying the Engle-Granger procedure. First, we note that Stock’s (1987)
consistency results for parameter estimates from the cointegrating regression are
asymptotic results. Stock (1987) shows that the bias in finite-samples will be in the
order of 1/T, where T is the sample size. Banerjee er al (1986) investigate this
potential finite-sample bias in considerable detail, and raise serious doubts about
the small sample properties of the Engle-Granger procedure. They show that the

bias in is related to (1-R%), and that this bias may decline much more slowly than
the theoretical rate.

In practical applications there are a number of other problems that are perhaps
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Table B3
Cointegration Tests and Estimation Results of Johansen ML Procedure

(1) Floor coverings (AICC 659)

(a) Tests for cointegration (VAR lag length = 1)

Null hypothesis Likelihood ratio statistic 5% critical value

Number of cointegrating vectors r

r=10 32.029 27.067
r=1l 19,297 20.967
r=2 10,998 14.069
r=3 1.947 3.762

(b) Estimated cointegrating vector (largest eigenvalue only)

pm, = 1.0906er, + 0.3291¢p, +  0.2924pd,

(2) Non-metallic mineral products (AICC 66)

() Tests for cointegration (VAR lag length = 1)

Null hypothesis Likelihood ratio statistic 5% critical value

Number of cointegrating vectors r

r=20 39.980 27.067
rsl 13.887 20.967
rs2 6.835 14.069
r<3 0.067 3.762

(b) Estimated cointegrating vector (largest eigenvalue only)

pm, = (.8981er, + 1.1807¢p, - 0.0965pd,

(3) Metal manufactures (AICC 69)

(a) Tests for cointegration (VAR lag length = 1)

Null hypothesis Likelihood ratio statistic 5% critical value

Number of cointegrating vectors r

r=0 42.087 27.067
rs 1 16.095 20.967
rs2 2.761 14.069
r=3 0.206 3.762

(b) Estimated cointegrating vector (largest eigenvalue only)

pm, = 0.6307er, + 1.0625¢p, +  0.3690pd,

Pass-through Elasticities for the MONASH Model 23

difference variables are in fact the cointegrating vectors. Furthermore, the
standard technique of canonical correlation will provide estimates of all of the
distinct cointegrating vectors which may link a set of variables together. Finally,
the associated eigenvalues may be used to construct a likelihood ratic test of the
number of truly distinct cointegrating vectors which have been found.

4.4  The General to Specific Approach to Model Building

This approach to dynamic modelling is also known as the LSE approach, and is
originally due to J.D. Sargan and has been popularised by David Hendry and
others (see Sargan, 1964; Davidson ef al, 1978; Hendry and Mizon, 1978). This
approach to model building may be summarised as “intended over-parametisation
with data based simplification”, or as a "top-down" approach. We begin with a
very general dynamic model which is "over-parametised” in the sense that it has
more lags than we would normally consider to be necessary. In choosing the lag
length, we were guided by the related literature in this area (see Menon, 1992d)
and degrees of freedom considerations. The general model is specified to include
lags extending to two quarters on all of the explanatory variables:

Alpm, = CON + 3, [Qher,; + ¢alep,; + yAbd,;]

j=0

@2
where lower-case letters refer to natural logarithms of the variables, CON is the
constant term, and A is the difference operator, with the superscript () referring to
the order of the difference (e.g., Apm, = pm, - pm,,, and A* pm, = Apm, - Apm,.)).
This model represents our maintained hypothesis. This model is progressively
simplified with a sequence of "simplification tests” to achieve orthogonality. The
main test that we employ is the F-test for variable deletion, which is a special
version of the likelihood ratio test. This test allows us to assess the acceptability of
the restrictions that we impose sequentially on our general model in the
specification search for our specific model, which is data acceptable or is the "data
coherent specialisation”. We also employ a battery of diagnostic tests to guide us
in the process of seeking out our specific model.
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Table B2 2
Results of Dickey-Fuller/Augmented Dickey-Fuller and Cointegrating v, ~ N0 ,&w @25)
Regression Durbin-Watson Tests for Cointegration
AICC |Industry DF/ADF | CRDW where: do= (1 + xXX, ) (26)
51 Organic chemicals -2.9086 0.7478 and X, = G oo ) Q7
i i -1.8346 0.2774
52 Inorganic chemicals We may then define the standardised recursive residuals as:
53 Dyeing,tanning,colouring material -2.4317 0.5428 . ,
. w,oo= d, ~ N, 28
54 | Medicinal,pharmaceutical products -2.3289 0.6534 d vild, ©, 0% (28)
55 | Essential oils, perfume materials 3.8777 1.0088™" The standardised recursive residuals have a number of advantages over the OLS
— ,, ; - X residuals, although they follow the same distribution. While the OLS residuals are
58 | Artificial resins, plastic materials -2.5933 0.3788 constrained to sum to zero when a constant term is included in the regression, this
59 | Chemical materials and products -2.8447 1.0340" is not true of the recursive residuals. As a result, we may inspect the plots of the
61 Leather, leather manufactures -1.6052 0.4906 recursive residuals for any systematic departure from zero, which would indicate
. - - misspecification of time variation in the residuals. The second important property
62 | Rubber manufactures -2.7989 0.6536 of the recursive residuals is that it enables us to construct a series of one-period
63 Cork and wood manufactures -3.7307" 1.1280° ahead Chow-tests, each testing the hypothesis that a structural break occurs in a
64 | Papor, paperboard,articles of paper 3.2213" 0.8742" successively later period. To demonstrate this, we first show that:
65 Textile yarn,fabrics,madeup articles -2.1575 0.4532 RSS, = RSS_, + Ew (29)
651 | Textile yarn -2.4781 0.4926 That is, the residual sum of squares (RSS) for an OLS estimation over period 1 to ¢
652 | Woven fabrics -1.7923 0.2710 is given by the RSS over the period 1 to (t - 1) plus the squared standardised
recursive residual for time 7.
655 |Knitted fabrics -3.7501 1.1235
659 | Floor coverings -4.3946"" 1.3968™ Finally, the properties of the recursive residuals enables us to implement the
66 | Non-metallic mineral manufactures 41805 | 0.7800" cumulative sum (CUSUM) and the cumulative sum of squares (CUSUMSQ) tests
) of Brown, Durbin and Evans (1975). The CUSUM test is simply the sum of the
67 _ |Iron and steel 24216 0.5926 - recursive residuals normalised by the standard error of the residuals:
69  |Manufactures of metal -4.1076™ 1.5214™ .
695 | Non-electric hand tools -3.9868™ | 1.0939™ CUSUM, = (s) 3 w, (30)
i=k+]
71 | Power generating machinery -4.9242"" | 1.5894™ . . .
- where s is the full sample estimate of the standard error of the regression.
713 |Internal combustion engines 23,6228 | 0.8964
71380 | Other engines for capital equipment -3.2553™ 0.7516" The CUSUMSQ test is the sum of the recursive residuals normalised by the
714 | Other non-electric engines, motors -2.1086 0.3690 standard error of the residuals:
. o g . . . . 4 T
72 Machinery specialised for industries -2.9083 0.7334 CUSUMSQ, = ( M Ew )/ ¢ M” va - RSS,/ RSS, 31)
723 | Excavating, levelling machinery -3.6740° 1.0698" i=k+1 Jok+1

where T is the full sample period, so that at T, CUSUMSQ = 1.
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Table Bl {Cont.)

Jayant Menon

45) .. Footwear (AICC 85)
DF/ADF JOHANSEN
pm -2.2145 3.5709
Apm -5.9021™ 24.5478”
pd -0.3479 4.6480
Apd -6.1358™ 21.5220™
er -1.5190 1.3864
Aer -5.5304™ 23,4577
-2.2068 11.5717
-4.87077 15,5397
85101)
DF/ADF JOHANSEN
pmn -2.2725 6.5435
Apm -3.9349™ 32.33517
pd -0.8845 4.6480
Apd. -3.88607" 21.5220™
er -1.5980 1.3864
Aer -5.5304™ 23,4577
p -2.2068 11.5717
Acp -4.870787 15.5397™
DE/ADE JOHANSEN
pm -2,1003 2.4367
Apm 5,575 22,9780
pd -0.3479 4.6480
Apd -6.1358™ 21.5220™
er -1.5190 1.3864
der -5.53047 23,4577
11.5717
15,5397
is (AICC 87)
DE/ADF JOHANSEN
pm -0.9906 3.4082
Apm -3.79707" 19,4296
pd 24202 2.063}
Apd -5.8757™ 25.0134™
er -1.1615 4.3839
Aer 6.11427" 24 47417
p -2.1357 0.7459
Acp -6.8007™ 31.94657

Pass-through Elasticities for the MONASH Model 27

is relatively short. In small samples, the long-run or low-frequency properties of
the data may only be dimly reflected, thus reducing the probability of identifying a
cointegrating relationship between the variables. Cointegration tests are considered
to lack power in small samples. On the bright side, given that- test power will be
reduced in small samples, any rejections of the null hypothesis of non-cointegration
that do occur will hold a fortiori.

In Iight of the small number of cointegrating relationships, we decided to proceed
in the following manner. First, we employed the Johansen ML procedure to
estimate the equations for which cointegrating relationships could be identified.
Second, we employed what has come to be popularly known as the time-series
analyst’s prescription to modelling non-stationary series which do not cointegrate
by modelling in differences. To ensure completeness, this approach was applied to
all of our products®. Third, we compare the results from our cointegrating
regressions with those obtained from the regressions fitted to differences.

The results of the Johansen ML estimation for products for which cointegrating
relationships could be found are reported in Table B3. The cointegrating
parameters have been normalised on pm, and are based on the largest eigenvalues.
To determine the lag length in the VAR, we used the likelihood ratio criterion.
We started with a four lag system and tested down to the minimum number of
significant lags using standard likelihood ratio tests’. Using this criterion the
optimal lag length proved to be one, although the preferred parameter estimates
proved to be qualitatively unchanged for VAR lag lengths of 1 to 4°. Finally, an
unrestricted constant term and seasonal dummies are included in the VAR, as in
Johansen and Juselius (1989).

(8) Since most of the variables are /(1), we run regressions fitted mainly to first differences. In the
small number of cases where two unit roots were found, we take second differences of the variable.

(9) The degrees of freedom correction proposed by Sims (1980) was utilised. An alternative
procedure in determining the lag depth of the VAR is to use the Akaike Information Criterion (Akaike,
1974). This procedure involves identifying the lag depth at which the Akaike Information Criterion is
minimised and then test down to the minimum number of jointly significant lags without inducing
serial correlation in the residuals. We decided against employing this procedure in the light of the
evidence of Sawa (1978), who finds that minimising the Akaike Information Criterion may lead to
over-parameterisation. ;

(10) While the parameter estimates from the eigenvectors remain relatively invariant to extensions
in the lag length in the VAR, the maximum number of unique cointegrating vectors (r) tends to
increase for a given finite sample size (see Hall, 1991). Since the optimal lag length our VAR proved
to be 1, this problem did not interfere with our task of identifying an acceptable eigenvector.
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Table B1 {Cont.)

Jayant Menon

DF/ADFE JOHANSEN
pm -1.1549 2.6032
Apm -5.23517" 20,0767
pd -1.8847 2.2155
Apd -4.2698™" 21.73137
er -0.7943 2.1644
Aer -5.4973™" 22.39707
o -1.7813 1.3436
Acp -5.0040™ 20.4073™
les (AICC 785)
DF/ADF JOHANSEN
pm -1.0782 2.8542
Apm -5.7462°" 23.9105™
pd -1.2507 0.9361
Apd -2.3383 5.0382
Apd -8.48777" 40.4957"
er -0.7943 2.1644
Aer. -5.49737" 2239707
o -2.1030 0.3405
Acp -5.14247 21.3669™
CC 81)
DF/ADE JOHANSEN
pm -1.0408 2.3247
Apm -5.25347 20.8677"
pd -0.7021 5.1014
Apd -3.97197 9.8571"
er -0.8119 2.2217
Aer. -5.97237 24.8765"
p -1.2701 0.2619
Acp -3.82357 13.2397"
DF/ADF JOHANSEN
pm -1.3114 3.8237
Apm -4.72487 17.33417
pd -3.4721 4.3004
Apd -6.4909™" 26.3616™
er -1.5373 2.0037
Qer -5.80797" 24.3334™
p -1.5993 0.1083
Acp -4.46287" 16.7602™

Pass-through Elasticities for the MONASH Model 29

to the conventional r-ratios. These are for dyeing, tanning and colouring materials
(AICC 53), road vehicles (AICC 78), and miscellaneous manufactures (AICC 89).
When we compare the original and corrected #-statistics for each of the coefficients
in turn, we find that they are not very different in all cases. All in all, our
equations appear to perform relatively well in terms of these diagnostic tests.

The coefficient of er is significant at the 5 percent level or better in all cases. The
coefficient of pd is insignificant in most cases, and particularly for products that
record high rates of pass-through. The coefficient on cp significant at the 10
percent level or better for the majority of products. In cases where the coefficient
of ¢p is significant, the size of the coefficient is usually close or equal to the size of
the coefficient of er. In other words, the pass-through of exchange rate changes
and foreign costs are equal or close to equal in most cases. This finding suggests
that the cross-coefficient restrictions implied by our model are satisfied in most
cases (see Section 5.2). The relative symmetry in these pass-through rates is also
in line with the findings of Hooper and Mann (1989) for the US case.

Table 1 presents the pass-through results for the cointegrating regressions estimated
using the Johansen ML procedure for the 11 product categories for which
cointegrating relationships could be identified and for total manufactures. Table 2
presents the pass-through results (sum of the coefficients) for the difference model
for all 50 products and total manufactures. The mean pass-through estimate from
the Johansen procedure is 79.28, with a standard deviation of 17.57. The mean
pass-through estimate from the difference model is 71.70, with a standard deviation
of 22.11.

When we compare the pass-through estimates from the difference model with the
estimates from the Johansen ML estimation for the products for which
cointegrating relationships could be identified, we find that they are very similar in
almost all cases. The simple correlation coefficient between these estimates is
0.82. The only significant discrepancy is for floor covering (AICC 659), where
the Johansen estimate is significantly higher than the estimate from the difference
model. For the remaining 11 estimates, 7 lie within a 5 percent range of each
other, 2 within a 10 percent range, and 3 within a 20 percent range.

Information on the dynamics of the pass-through process is discernible from Table
B4. There is little evidence of a protracted adjustment in import prices to
exchange rate changes. The lags are relatively short and never extend beyond 2
quarters. The shortest lags appear to centre around the quota-protected products.
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Table B1 (Cont.)

Jayant Menon

Table 2
Exchange Rate Pass-through Estimates from the Difference Models

Pass-through Elasticities for the MONASH Model

AICC | Product Description Pass-through
51 Organic chemicals 83.54
52 Inorganic chemicals 58.25
53 Dyeing, tanning, colouring materials 84.57
54 Medicinal, pharmaceutical products 73.75
55 Essential oils, perfume materials 96.77
58 Artificial resins, plastic materials 48.73
59 Chemical materials and products 100.57
61 Leather, leather manufactures 76.29
62 Rubber manufactures 31.03
63 Cork and wood manufactures 80.38
64 Paper, paperboard, articles of pulp paper 45.39
65 Textile yarn, fabrics, made-up articles 81.25
651 Textile yarn 48.46
652 Woven fabrics 75.21
655 Knitted fabrics 85.43
659 Floor coverings 76.80
66 Non-metallic mineral manufactures 90.04
67 Iron and steel 88.81
69 Manufactures of metal 69.54
695 Non-electric hand tools 92.74
71 Power generating machinery, equipment 85.01
713 Internal combustion engines 97.78

71380 | Other engines for capital equipment 85.71
714 Other non-electric engines and motors 78.95
72 Machinery specialised for industries 76.49

75}
JOHANSEN
pm -1.2121 3.4459
Apm -5.48667 21.4644”
pd -0.6676 9.7868
dpd -4.4982" 12.3395™
er -1.0357 3.4698
Aer -6.0476™" 24.7849™
cp -0.4352 1.7161
Acp -4.52627" 17.5768™
nicati nt (AICC 76)
DE/ADF JOHANSEN
pm -0.1442 1.4772
Apm -4.4848™ 15.70017
pd -0.6676 9.7868
Apd -4.49827 12,3395~
er -0.7733 2.3179
Aer -5.5475™ 22.55117
p -1.3769 0.6198
Acp -6.0013™ 26.8843™
(AICC 77)
DF/ADE JOHANSEN
-1.0253 3.6956
-4.0549™ 20.7097"
-0.1787 3.9610
-3.67997 17.2216™
-1.0205 2.5231
-4.02287" 23.11807
-2.9100 9.8734
-5.71957 23.7368™
1CC 775)
DF/ADF JOHANSEN
pm -0.9476 2.9457
Apm -4.11007 20.80307
pd -1.3084 3.3848
Apd -4.4543™ 15.9643"
er -0.9486 2.5231
Aer -5.62287" 23.1180™
p -2.6969 11.0889
Acp -4.1267™ 14.3857™
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68 Jayant Menon
Table BI (Cont.)
equipment (AICC 71)
DF/ADE JOHANSEN
pm -1.1025 3.2910
Apm -5.18097" 20.04417
pd -0.1787 3.9610
Apd -3.6799™ 17.22167
er -1.0313 2.8614
-5.85187" 24.27017
0.0914 1.5594
-3.4787" 10.4321™
C 713)
DF/ADF JOHANSEN
pm -1.1027 4.4693
Apm -5.63757" 21.8379™
pd -2.1162 7.4080
Apd -5.1903™ 16.6445™
er -1.0313 2.8614
Aer -5.85187" 24.27017
-0.4465 0.5454
-4.2723™ 15.3112™
(AICC 71380)
DE/ADE JOHANSEN
pm -1.6792 2.9866
Apm -5.7698" 24,4967
pd -2.1161 7.4080
Apd -5.19037 16.6445™
er -1.0313 2.8614
QAer -5.8518"" 2427017
-0.1312 1.9083
-4.6276™ 16.6400™
(AICC 714)
DF/ADF JOHANSEN
pm -1.4629 4.3940
Apm -6.38277 27.3829™
pd -4.1800 1.5262
Apd -5.57847" 23.73737
er -1.0313 2.8614
Aer -5.85187 24.27017
p -0.3196 1.0624
Acp -4.53217" 16.5940™

Pass-through Elasticities for the MONASH Model 33

The pass-through estimates appear to vary quite significantly across products. The
estimates range from 18.48 percent for rubber or plastic footwear (AICC 85101) to
104.5 percent for other specialised machinery (AICC 724). This diversity is
apparent from the frequency distribution of the pass-through estimates presented in
Table 3. While about 20 percent of the estimates record a value of 90 percent or
above, a similar percentage lie at or below 50 percent. Notwithstanding the
diversity in pass-through rates across products, it is clear that a significant number
are clustered towards the upper end of the distribution. Close to half the products,
as well as total manufactured iniports, record a pass-through rate of 75 percent or
above.

The diversity in pass-through rates across products also raises the question of
possible aggregation bias in the estimate of pass-through obtained for total
manufactured imports. To test this, we constructed an aggregate measure of pass-
through by weighting the estimates for individual products using import shares for
1985-86, which is the mid-point of the sample period. The weighted average pass-
through measure thus obtained is 77.55 percent as compared with 75.19 percent,
the estimate from the aggregate (total manufactures) equation. This comparison
suggests that there is very little danger of aggregation bias as far as our results
from the difference model is concerned'’.

The aggregation bias is much more severe when we compare our weighted-average
measure with the estimate for total manufactures obtained from our cointegrating
regression. The aggregate estimate obtained using the Johansen ML procedure is
66.27 percent, which is about 15 percent lower than the weighted-average measure.
These comparisons suggest that, if anything, the aggregation bias is likely to lead
to an under rather than an over estimation of pass-through'.

(11) The concern over aggregation bias is greatest when import unit values are used as proxies for
import prices (Lipsey er al, 1992; Alterman, 1991). The lack of aggregation bias might be due to the
fact that we use actual import prices rather than price proxies.

(12) It should be noted that these two estimates are not strictly comparable. The more appropriate
measure in this instance would have been a weighted-average measure based on the Johansen
estimates. This was not possible because cointegrating relations could only be identified for 11
product categories.
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66 Jayant Menon
Table B1 {Cont.)
13) _ Textile varn (AICC 651)
DF/ADF JOHANSEN
pm -0.7111 4.7524
Apm -6.33547 24.14657
pd -0.0309 3.0876
Apd -2.6950" 5.3708
Alpd -8.6885™ 42.04027
er -0.9354 2.1748
Aer -5.61377 23.0705™
o 2.3856 4.6148
hep -5.9181°" 25.91547
DE/ADF JOHANSEN
pm -1.1546 2.2910
Apm -4.3539™ 22.4351™
pd -2.4467 0.9383
Apd -4.38477 24.0693™
er -0.9353 2.1748
Aer 5.6137™ 23.0705™
op -1.7959 4.3163
Acp -3.96937 21.9507"
DF/ADE HOE.&Z..MWZ
pm -0.6025 2.7244
Apm -5.6004" 22,3508
pd 2.4467 0.9383
Apd -5.66707" 24.0609™
er -0.9353 2.1748
Aer. -5.61377" 23.0705™
@ 2.2455 4.8355
Acp -5.0871° 22.1486™
Floor coverings (AICC 59)
DE/ADF JOHANSEN
pm -0.4841 2.5314
Apm -4.92937 17.8656™
pd -0.7554 0.1148
Apd -3.38707 10.6556™
er -0.9353 2.1748
her -5.61377 23.0705~
[+7] -1.7688 27124
Acp -6.2073™ 27.55317

MMM“MMQ of Pass-through: Comparison with Previous Australian Studies
Al | Product Description Qur Phillips | Lattimore
CcC estimates | (1988) (1988)
51 | Organic chemicals 83.54 87.70 52.00
52 {Inorganic chemicals 58.25 "na. 52.00
53 | Dyeing, tanning, colouring materials 84.57 98.10 52.00
54 | Medicinal, pharmaceutical products 73.75 n.a. 52.00
55 |Essential oils, perfume materials 96.77 76.30 52.00
58 | Artificial resins, plastic materials 48.73 67.10 52.00
59 | Chemical materials and products 100.57 n.a. 52.00
61 | Leather, leather manufactures 76.29 70.60 n.a.
62 | Rubber manufactures 31.03 53.90 n.a.
63 | Cork and wood manufactures 80.38 95.70 131.30
64 | Paper,paperboard,articles of pulp paper 45.39 55.80 74.5
65 | Textile yarn, fabrics, made-up articles 81.25 98.00 110.50
66 | Non-metallic mineral manufactures 90.04 100.20 99.90
67 |Iron and steel 88.81 87.00 n.a.
69 | Manufactures of metal 69.54 83.50 88.40
71 | Power generating machinery,equipment 85.01 94.70 91.50
72 | Machinery specialised for industries 76.49 89.50 91.50
74 | General industrial machinery,equipment 94.52 99.90 91.50
75 | Office machines and ADP equipment 88.55 20.50 n.a.
76 | Telecommunications,recording equip. 74.13 86.80 n.a.
77 | Electrical machinery and parts 65.48 83.20 91.50
78 | Road vehicles 81.27 100.50 112.30
81 | Sanitary, heating, lighting equipment 89.89 n.a. 92.50
82 | Furniture and parts thereof 72.11 87.70 n.a.
84 | Apparel and clothing accessories 45.92 59.20 66.90
85 | Footwear 45.57 66.50 66.90
87 | Professional, scientific equipment 95.11 126.90 n.a.
88 | Photographic equipment, optical goods 83.65 n.a. n.a.
89 | Miscellaneous manufactured articles 72.36 n.a. 92.50
Total manufactures 75.19 84.20 n.a.
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ntial g .cleansing py
DF/ADF JOHANSEN
pm -1.6325 4.2709
Apm -5.5754"" 22.39917
pd -2.9313 6.1560
Apd. -6.2138™ 22,1486
er -1.4848 3.2809
Aer -5.6056"" 23.21597
(5 -1.9210 0.4704
Acp -3.70677 13.0673"
ials (AICC 58)
DFE/ADE JOHANSEN
pm -1.0120 3.8193
Apm -6.84477 28.64917
pd -0.3911 1.6097
Apd -3.9403™ 12,9041~
er -1.1888 2.9802
QAer -5.77227 23.9852"
p -0.9623 0.9299
Acp -4.6687™ 16.06907
{AICC 59)
DE/ADE JOHANSEN
pm -1.8492 0.3582
Apm -4.11977 29.8347"
pd -1.5996 3.0006
Apd -6.6483" 26.43907
er -1.4038 3.2443
ber -5.74697" 24.10607
p -0.6955 0.8977
Acp -3.7456™" 11,7283
skins (AT
DF/ADF JOHANSEN
pm -2.5418 1.4580
Apm -4.7893"" 18.9708~
pd -1.0791 4.8128
Apd ~3.92827" 11.23917
er -1.6014 1.9770
Aer. -4.27477 15.9619™
o 0.9869 15.9802
Acp -4.2501™ 6.6005"

Pass-through Elasticities for the MONASH Model 37
Figure 2
“World” Price Index
Fel jeations Equip (AICC 76); Office Muchines, ADP E arcc 7s)
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While this would explain why Phillips’ pass-through estimate for this product is
much lower than ours, it does not explain why his estimates are higher in almost
all other cases. While it is true, as Phillips contends, that a more appropriately
constructed world price index would result in a higher estimate of pass-through, it
is less certain that this estimate would be an accurate measure of pass-through. In
other words, the problem may not lie so much with the way in which the index is
constructed, but with the measure itself. As discussed in Section 3.2, a "world"
price index may already incorporate the incomplete pass-through effect, and may
not accurately reflect the supply price to a “"small" country like Australia if
exporters price discriminate across markets.

To illustrate, consider the following example of Japanese exports of motor cars to
Australia. According to Feenstra (1989), the pass-through on Japanese exports of
motor cars to the US in the 1980s is about 70 percent, which implies that export
prices in Yen would have been cut by about 20 percent (i.e., 30 percent times the
exchange rate change of about 70 percent). Since the US is the major market for
such exports, it is highly likely that the Japanese (multilateral) export price index
would have been affected (i.e., lowered by an amount equal to 20 percent times the
share of exports to the US in Japan’s total exports) by the decision to limit the
pass-through on sales to the US. It is also this indeéx, with the incomplete pass-
through on sales to the US embedded in it, that is used to construct the world price
index, since bilateral indexes for Japanese exports to Australia are not available. It
is this process which not only distorts the world price index, but results in pass-
through estimates that are almost certainly biased. In this context, a finding of full
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62 Jayant Menon

APPENDIX B (RESULTS APPENDIX)

Results of the Unit Root and Cointegration Tests, and Detailed Econometric Results

This appendix reports the results of the unit root and cointegration tests, and the detailed
econometric results. It contains 4 major tables. Table Bl reports the results of the unit
root tests for the variables used in the time-series analysis. The results for total
manufactures and the SO product categories contained therein are reported. In
conducting the DF and ADF tests, we paid careful attention to the performance of
various diagnostic tests. The LM test for serial correlation suggested that augmenting
the DF regression was unnecessary in most cases. When serial correlation was present
in the DF regression, we found that a single augmentation (with the lagged dependent
variable) was sufficient to ensure residual whiteness. The diagnostic statistics for
normality and heterogeneity are insignificant in all cases, suggesting that the non-
parametric adjustments suggested by Phillips (1987) and Phillips and Perron (1988) are
unlikely to raise the power of these tests. A further concern relates to the possibility of
structural breaks in the time series. Structural breaks can alter the apparent order of
integration of time- series, so that a series that is /(0), but with a structural break, may
be mistaken for an I(1) series (sec Perron, 1989, 1990). To deal with this potential
problem, we carefully inspect plots of all the data time-series, searching for possible
breaks in the trend. This inspection revealed that a number of the er and pm series
might have been subject to this problem. To test these suspicions, we employed
recursive techniques to estimate the DF/ADF regressions for these series. The results
do not support the view that there has been a structural break in any of these series.

Table B2 reports the results of the DF, ADF and CRDW tests applied to the
cointegrating residuals of the Engle-Granger regression for total manufactures and the 50
product categories contained therein. Table B3 reports the results from the Johansen
ML estimations. The parameter estimates have been normalised on pm, and are based
on the largest eigenvalues of the estimated cointegrating vector. The test statistics for
cointegration for the VAR with lag length equal to 1 are reported together with their 5
percent critical values. Results for total manufactures and the 12 product categories for
which at least one cointegrating vector could be identified are reported. Finally, Table
A4 reports the resuits for the parsimonious regressions of the difference models,
together with a battery of diagnostic test statistics. The results for total manufactures
and the 50 product categories contained therein are reported.

Pass-through Elasticities for the MONASH Model 39

(TIDS) and competitive imports-domestic sales ratio (CIDS), and (i) foreign
control of imports (FCM) and foreign investment in turnover (FIT). If both pairs
of these variables are retained in the regression model, this could result in serious
multicollinearity problems. We decided to retain 7IDS and FCM (and drop CIDS
and FIT) since they were considered to be better proxies of market share of imports
and multinational networking, respectively.

Table 5
Correlation Matrix of Variables in Cross-Section Analysis

PT | ES | TIDS | CON4| FCM | PDIFI| QR | FIT
ES | 0.3301 ,

TIDS |-0.4807 -0.3262

CON4 |-0.2582 -0.0538 0.0480

FCM |-0.4437 -0.2072 0.5504 0.0812

PDIF] |-0.0643 0.0619 -0.4322 0.3245 -0.0337

OR |-0.5907 0.1093 -0.0309 0.3236 -0.5165 -0.0927

FIT |-0.1710 -0.0815 0.0230 0.2444 0.6292 0.2031 -0.2862

CIDS |-0.3051 -0.2985 0.6310 -0.1023 0.1182 -0.4331 0.3191 -0.1581

The cross-section regression is estimated using OLS. The coefficient estimates
from the cross-section regression and the computed elasticities are reported in
Table 6. The regression passes the F-test for overall statistical significance at the 1
percent level. The f-ratios are given in parentheses and have been corrected by
White’s heteroscedastic consistent covariance matrix. All the variables carry the
correct sign, with t-ratios greater than 1. The basic assumptions relating to the
OLS error process are overwhelmingly supported by the various diagnostic tests.
Both the LM test for heteroscedasticity (HT) and the ARCH test are unable to
reject the null hypothesis of a homoscedastic error at the 1 percent level.
Furthermore, the absence of outliers is confirmed by the test for normality of the
residuals (NORM). We attempted both linear and log-linear specifications of the
model, and found the linear specification to be superior in terms of its ability to
explain variation in the dependent variable.
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60 Jayant Menon

Toral Imports and Competitive Imports as a Proportion of Domestic Sales Ratios (TIDS,
CiDS)

In 1985, the Industries Assistance Commission (JAC) published annual data on total
imports and competitive imports as a proportion of domestic sales for all 4-digit ASIC
categories covering the period 1968-69 to 1981-82. Competitive imports are defined as
imports subject to duty rates at, or in excess of, 2.5 percent. Domestic sales is defined
as sales and transfers out plus the duty paid value of imports (less re-exports) minus
exports. The data used in this study apply to the period 1981-82.

Source:
Industries Assistance Commission, (1985), Australian Trade Classified by Industry,
Canberra: Australian Government Publishing Service.

Elasricity of Substitution berween Domestically Produced and Imported Goods (ES)

The estimates of the elasticity of substitution between domestically produced and
imported goods are obtained from the ORANI data base (see Dixon ef af, 1982). It
provides estimates for more than 50 industries at the 4-digit level of ASIC. In this
study, the majority of estimates were obtained by applying the following partial
adjustment model:

InQ, = Ny Ao In P, + (A -N) In Qi sy

+ m: Nmp + amwm NNW ANOV

where @, is the ratio of the quantity of imports of good i in period ¢ to the anticipated
use of good i in the import-ordering period (¢ - 3/2), i.e., it is assumed that import-
ordering decisions are made one and a half quarters before import arrivals; P, is the
ratio of the anticipated domestic price of domestically produced good i in its ordering
period (7 - 1/2), as viewed in the import-ordering period (2-3/2), to the quoted price in (f
- 3/2); and Z,;, and Z,, are, respectively, proxies for excess domestic pressure of demand
and below average pressure of demand. ), is the coefficient of adjustment in the partial
adjustment model.

Source:
Dixon, P.B., Parmenter, B.R., Sutton, J. and Vincent, D.P., (1982), ORANI: A
Multisectoral Model of the Australian Economy, Amsterdam: North-Holland.

Pass-through Elasticities for the MONASH Model 41

The QR variable is significant at the 1 percent level. It is clear that this is our
most convincing result, and relates to the role played by quantitative restrictions in
limiting the pass-through of exchange rate changes to import prices. This finding
can be viewed as a vindication of the "Bhagwati hypothesis” in the Australian
context. That is, exchange rate changes have been prevented from being fully
passed-through to import prices by the import premium pertaining to the quota (see
Section 2.3). This finding is also in line with our hypothesis that not only is pass-
through likely to be lower for quota-protected products relative to products that are
not subject to QRs, but the degree of pass-through is inversely related to the extent
of the QR. That is, the more binding is the quota, the lower is the pass-through.
The reason lies in the fact that the more restrictive is the quota, the greater is the
premium available to sellers to absorb the effects of exchange rate changes®.

The coefficient of the FCM variable is statistically significant at the 5 percent level.
This finding suggests that the presence of MNCs or its subsidiaries (as proxied here
by foreign control of the importing sector) tends to result in a lower rate of pass-
through across product categories. This finding is in line with the views presented
in PSA (1989). If the subsidiaries act as either distribution outlets or purchasing
agents that supply the manufacturing arm of the multinational, then the ability to
deal with volatile exchange rates by manipulating the prices charged on intra-firm
transfers is enhanced.

Apart from transfer pricing, intra-firm trade also enables the use of intra-corporate
exchange rates, selective use of invoicing currencies, and manipulation of credit
arrangements and the timing of payment on transfers so that the effects of a volatile
exchange rate climate can be minimised. Given that our sample period is
dominated, in terms of both magnitude and duration, by the depreciation of the
AUD, it should not seem surprising that MNCs have employed these mechanisms
to limit the pass-through of exchange rate changes to prices.

The coefficient of the ES variable attains statistical significance at the 5 percent
level, suggesting that pass-through is higher (lower) for imported products that are
close (weak) substitutes for the domestic-competing product. When the degree of

(14) There is evidence to suggest that the massive depreciation of the AUD during 1985-86 eroded
significantly the tender sale premiums on quotas in manufacturing. In the case of motor vehicles for
instance, the Industries Assistance Commission (IAC, 1986, pp.45-7) report that not only did tender
premiums and unofficial transfer prices for quotas decline substantially over this period, but in 1986
the available quota pool was not cleared by tender. At the quota auction for 1987, 70 percent of 1
year licences were passed in (IAC, 1987, p.110). See also Menon (1992b).
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58 Jayant Menon

where j = foreign country, k = Australia,
W = cost of labor input in product i in country j in period ¢,
ME, = cost of raw materials and energy inputs in product { in country j in
period ¢,
Wy, Wy = input-output coefficients for labor and material and energy costs,
respectively, and
Oy = share of country j in the imports of country & of product i in period

L.

In a small number of cases where wage and material costs series were unavailable,
producer prices were used to proxy for foreign costs.

Sources:

Organisation for Economic Cooperation and Development, Indicators of Industrial
Activity, Geneva (France, Germany, Italy, Netherlands, Sweden, UK)

Economic Planning Board, Monthly Statistics of Korea, (Korea).

Bank of Japan, Price Indexes Annual, (Japan).

Department of Statistics, External Trade: Price and Volume Indexes, (New Zealand).
Department of Statistics, Cost of Production Indexes, unpublished, (New Zealand).
Economic Research Department, Central Bank of China, Financial Statistics Monthly,
Taiwan District, The Republic of China, (Taiwan).

Central Statistical Office, Monthly Digest of Statistics, (UK).

Central Statistical Office, Economic Trends, (UK).

Bureau of Labor Statistics, Producer Price Indexes, (USA).

Department of Labor and Bureau of Labor Statistics, Monthly Labor Review, (USA).
Bureau of Labor Statistics, Handbook of Labor Statistics, (USA).

Quantitative Restrictions (QRs)

In this study, we use estimates of quota assistance to manufacturing industries that have
been carefully constructed from unpublished IC estimates. They are based on the
observed clearing premiums for quota entitlements tendered at the auctions held in each
financial year. A number of attributes of these data make them particularly useful for
purpose.  For instance, the motor vehicle industry is assisted by "local content
provisions” specified under the Passenger Motor Vehicle Plan. To obtain reliable
estimates of the assistance solely attributable to the QR, the local content assistance have
been excluded from the data. Furthermore, price indexes for individual 4-digit ASIC
industries, rather than an aggregate ASIC subdivision or industry group index, have
been used to convert 1983-84 base year values to current prices to obtain the total
figures for quota assistance. The data for QR used in this study relate to 1986-87.

Source:
Industries Commission, unpublished estimates
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The limited significance of this variable may be due to the fact that the most
concentrated industries are also usually the ones with the highest levels of foreign
ownership (see Menon, 1992c, Chapter 4). It may be that the power of this
relationship is reduced by the dominant role played by the foreign control variable.

The results for PDIF] supports the view that product differentiation provides the
foreign exporter with more discretion to set prices, and to manipulate pass-through.
This is as a result of the limited responsiveness in demand to changes in prices for
goods that are relatively differentiated (Bourdet, 1988). Most of the products that
are classified as undifferentiated in our dichotomous dummy are intermediate
goods. The literature on the determinants of trade flows suggests that demand for
these goods are driven mainly by the level of economic activity and production,
rather than price competitiveness (see Goldstein and Khan, 1985). Furthermore,
since the majority of Australian intermediate goods imports do not face competition

from domestic suppliers, the finding of higher rates of pass-through for these
products seems justified.

A possible explanation for the low level of statistical significance of the coefficient
of PDIFI could lie with the fact that product characteristics are probably the most
difficult to quantify accurately, thus making it difficult to capture this feature
adequately. Given the crudeness of a proxy such as the product differentiation
dummy, we attemipted an alternative proxy of product differentiation in the form of
the advertising to sales ratio (PDIF2). We failed to observe any significant change
in the result, however.

It is clear that aspects of market structure and product characteristics generally
possess less explanatory power than the protection and foreign control variables in
accounting for the observed differences in pass-through across products. Previous
researchers in this area, such as Phillips (1988), Kreinin et al (1987) and Fischer
(1989b), have also found that industrial organisation variables tend to possess very

weak explanatory power when it comes to explaining inter-industry differences in
pass-through.

6.0 Major Findings and Policy Implications

This study has analysed the relationship between exchange rates and prices for
Australian manufactured imports by applying an econometric procedure which
avoids the pit-falls in previous studies to a carefully assembled data set. The
analysis was conducted in two stages. In the first stage, exchange rate pass-
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56 Jayant Menon

APPENDIX A (DATA APPENDIX)

Variable Definitions, Data Sources and Method of Counstruction

Import Price Variable (pm)

In this study, we have been fortunate in that we have been able to utilise true price
indexes rather than unit value proxies to measure import prices. Australia is among the
few countries (along with Japan, Germany and the US) for which an import price index
of adequate length is available. The ABS has been publishing quarterly import price
indices based on surveys of importers since the September quarter of 1981. A large
number of the import price series used in this study were obtained from unpublished
sources of the ABS. The procedure used by the ABS is to obtain information on
individual shipments of specific goods from major importers, in respect of goods which
arrive in Australia in a particular quarter. Since this index is based on tramsaction
prices, it is not subject to the deficiencies associated with price proxies.

Source:
Australian Bureau of Statistics, unpublished series.

Domestic Competing Price Variable (pd)

The published ABS prices of articles produced by manufacturing industry are available
only at the 2-digit level of the ASIC. The 4-digit indices (which underlie the 2-digit
indices) used in this study were obtained from unpublished sources of the ABS.
Following a major review of the index in 1988, the series were re-weighted to reflect
values of articles produced in 1986-87, instead of 1971-72 that pertained in the original
series. We were able to use the re-weighted index in our study.

Source:
Australian Bureau of Statistics, unpublished series.

Exchange Rate Variable (er)

In constructing the exchange rate variable, it is necessary to capture the effects of
differences that exist across products in terms of: (i) the range and relative importance
of countries from which imports are sourced, and (i) the magnitude of bilateral
exchange rate changes across countries. To satisfy these criteria, we construct import-
weighted (effective) exchange rate indices for each of the 50 product categories. All the
nominal exchange rate series, except for Taiwan, are obtained from the IMF’s
International Financial Statistics (IFS), where daily exchange rates are aggregated to
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Figure 4
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Sources: ABS, Export Price Index, Australia, Catalogue No. 6405.0, various issues.
ABS, Imporrt Price Index, Catalogue No. 6414.0, various issues.

The terms of trade will remain unchanged following an exchange rate fluctuation if
and only if the pass-through of exchange rate changes to exports prices is
incomplete and equal to the pass-through to import prices. Given our finding of
incomplete pass-through to import prices, an exchange rate depreciation, for
instance, will lead to an improvement (deterioration) in the terms of trade if the
pass-through to export prices is higher (lower) than the pass-through to import
prices (see Menon, 1992a).

Our finding of incomplete pass-through has implications for the conduct of
exchange rate policy. The effectiveness of exchange rate policy as a means to
restoring external balance relies in part on exchange rate changes producing the
relative price adjustments that underlie the expenditure-switching effects. The
presence of incomplete pass-through implies that the extent of relative price
changes will be limited.
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The extent of the inflationary (deflationary) effects of exchange rate depreciation
(appreciation) operating through changes in the prices of imported goods will be
affected by the degree of pass-through. Changes in the prices of imported goods
can affect the domestic price level through a number of channels. First, changes in
the prices of imported consumer goods can feed directly into the CPI. Our results
suggest that pass-through is incomplete for the majority of consumer goods (Tables

1 and 2). This suggests that the direct effects on the CPI from exchange rate
changes will be limited.

Second, changes in the prices of intermediate imports will affect the cost of
production of domestic industries, which could eventually be reflected in the prices
of final goods. In 1984-85, intermediate imports made up 34.5 percent of the total
cost of manufactured inputs used in the manufacturing sector'”. Our finding of
close to complete pass-through for imports of intermediate manufactured products
suggests that we cannot rely on much slippage between exchange rate changes and
import price changes as a moderating factor in the domestic price feedback effects
of exchange rate changes. This view is in line with the survey-based findings of
the Bureau of Industry Economics (BIE, 1987, pp.138-141) that the high pass-
through of the depreciation to the prices of intermediate imports had significantly
increased the costs of production of domestic producers. The study further notes
that the higher prices of imported materials and components produced cost-push

effects that were in turn passed on in higher domestic selling prices of domestically
produced items.

Third, changes in the prices of imports that compete with domestically produced
substitutes is likely to produce domestic price feedback effects that will vary
directly with the degree of substitutability between them (Woo, 1984; Goldstein
and Khan, 1985). In our cross-section analysis, we found that the degree of
substitutability between imported and domestically produced goods was positively
related to the degree of pass-through. This suggests that domestic-competing goods
that are close substitutes for imports will undergo significant changes in price
following exchange rate movements. This will tend to exacerbate the inflationary

(17) This information is obtained from ABS, Price Index of Materials Used in Manufacturing
Industries, Australia, Catalogue No. 6411.0, December 1985,
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