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Introduction

Thorough knowledge of the underlying relationship between exchange rate
movements and price adjustments of traded goods, the so-called exchange rate pass-
through, is of particular importance for international macroeconomics. Both the size
of the pass-through and its speed are essential for the proper assessment of the
monetary policy transmission on prices as well as for inflation forecasts. Thus,
exchange rate pass-through is defined as the percentage change in local currency
prices that is attributed to a prior one percentage change in the exchange rate.

In general, the relevant literature can be divided into two strands: micro and macro
level. The first strand of the literature focuses on the analysis of exchange rate pass-
through in the industry-specific level and gives more insight on firms’ international
market power motivated by developments in industrial organization and strategic
trade theories. They claim that incomplete pass-through is attributed to non-
competitive conduct by foreign firms. However, such studies give no information on
the timing of the prices response and ignore supply responses.

The second strand of the literature, on the other hand, studies exchange rate pass-
through at the new open economy macroeconomics framework. It investigates
exchange rate pass-through from the monetary policy view because of its implications
for international macroeconomic transmission mechanism and optimal exchange rate
regimes and, hence, estimates exchange rate pass-through into producer price index,
import price index and consumer prices. Our study focuses on the latter strand of the
literature.

Although the literature provides a large number of empirical studies on exchange
rate pass-through, however, it mostly focuses on industrialized economies. In fact, in
an extensive survey of the pass-through literature, Menon (1995) mentions that the
country coverage of 43 previous empirical studies has been primarily focussed on
advanced countries (about 35 percent of all pass-through studies until 1995
concentrated on the US and 7 percent on Germany). During the last decade, however,
many researchers have estimated developing country models. In particular, emerging
Asian economies have been analyzed among others by Ito and Sato (2006), Sahminan
(2005) and Kapsalyamova and Sek (2008).



The present assignment reviews the results from the literature, exploring the
magnitude of the exchange rate pass-through and the differences across two economic
groups, an emerging market, the Asian Tigers, and a fully industrialised one, G7. As a
matter of fact, the Asian Tigers were strongly affected by developed countries such as
the USA and Japan, given that the US and Japan are main trade partners. Most trade is
in US dollars even among Asian countries. For instance, in 1980, 96.1% of exports
and 93.2% of imports in South Korea were invoiced in US dollars. This figure
remained high in 2000 when 84.8% of exports and 80.4% of imports correspondingly
were invoiced in US dollars. This implies that the market is imperfect, where the US
dollar dominates the market, according to Kapasalyamova and Sek (2008).

Another feature of the emerging economies in the sample is that trade components
feature a high proportion of intermediate goods. This implies that prices in these
countries might be strongly affected by external shocks through imported inflation of
intermediate goods.

Hong-Kong, South Korea and Singapore are among those countries which were hit
by the financial crisis of 1997-1998 and they were prompted to alter their monetary
policy and exchange rate regimes. Before the crisis, these countries adopted narrow,
rigid exchange rate regimes and policy authorities focused on monetary base
targeting. After the crisis, drastic actions were taken to reconstruct monetary policy
implementation and, thus, these countries have moved to more flexible or managed
floating exchange rate regimes.

We, hence, use our results to examine the conventional wisdom that exchange rate
shocks in emerging markets tend to pass-through into aggregate inflation at a much
faster rate than in the industrialized economies. Whether the exchange rate pass-
through (ERPT) is higher or not in emerging markets matters for the determination of
the trade balance and also for a country’s choice of an exchange rate regime. To
achieve this, we follow the setup of a standard open economy macroeconomics model
by employing a modelling strategy that was developed for advanced countries by
Kenny and McKettigan (1998) and applied by Huefner and Schroeder (2002) to the
euro area. Thus, we conduct our analysis using up-to-date econometric methods, i.e.
cointegration and Vector Error Correction Models. Simultaneous equation approach is
used in order to allow for potential and highly likely endogeneity between the
variables of interest. Simply ignoring this would result in simultaneous equation bias.

The chosen modelling framework is, moreover, appealing as it allows one to trace out



the dynamic responses of variables to random exogenous disturbances over time.
Information on the size and the speed of the pass-through is derived from impulse
response functions based upon Cholesky decomposition.

We contribute to the existing literature in several ways. First, we are going to
present a comparison between these two sets of countries that had never before been
investigated as those. In the existing literature there has not been any survey for the
so-called Asian Tigers as an economic block. Second, in contrast with previous
studies in this geographic area as well as in this survey domain, the data properties
and cointegration relationships between the variables are taken into account and, thus,
a Vector Error Correction model is estimated. This framework allows for underlying
dynamic interrelations among prices at different stages of distribution and other
variables of interest. It, furthermore, enables to trace the dynamic responses of prices
to external shocks, i.e. it captures both the size as well as the speed of the pass-
through. Third, we do not only include pass-through in the import prices but also in
the consumer prices so that pass-through to each stage of the distribution chain is
covered. This exercise is of great interest for the analysis as it reveals how external
shocks are propagated from one price stage to the next. Fourth, our study extends the
time period investigated in the case of the Asian countries. Previous analyses, like
Kapsalyamova and Sek (2008), were restricted to only two decades given the data
availability problem. As a matter of fact, we also use monthly data instead of
quarterly. Most of the existing papers have relied upon quarterly time series, mainly
due to lack of monthly price indices on a wide and comparable international basis. We
would argue that monthly data would be more reliable in studying pass-through
because a monthly sampling provides a three times higher number of observations
relative to a quarterly sampling within the same period. Expansion of the time horizon
and the data frequency is expected to have an effect on the magnitude of exchange
rate pass-through degree. Another point that differentiates this paper is that the
pairwise Granger causalities tests between the variables of each country model were
taken into account to judge about the most appropriate VAR ordering of the system in
each case. Hence, our study is of direct relevance for monetary policy makers.

The results are in line with previous studies where exchange rate pass-through is
incomplete both in the short-run and the long-run in most cases. The size and the
speed of pass-through declines along the distribution chain, in fact it is high on import

prices and very low on cpi. However, this is not the case in all countries considered in



this study. In addition, weak correlation between trade openness and the degree of
exchange rate pass-through as well as between this and inflation has been detected.

The rest of the thesis is organized as follows. A brief summary on the term of
exchange rate pass-through and its economic implications takes place in Chapter 1.
Chapter 2 presents a survey of the relevant literature. Chapter 3 analyzes the
methodology applied. Chapter 4 describes the data and econometric specification of
the country models under consideration. The empirical results are discussed in
Chapter 5 and the final section concludes. Thorough methodological investigation and
analytical tables and figures are presented in the Appendix.



Chapter 1

The Significance of Exchange Rate Pass-
Through and its macroeconomic Implications

“The textbook definition of exchange rate pass-through is the percentage change in
local currency import prices resulting from a one percent change in the exchange rate
between the exporting and importing countries™. Changes in import prices are,
nevertheless, to some extent passed on to producer and consumer prices. We are,
therefore, in this paper using a broader definition of exchange rate pass-through,
which is seen as the change in domestic prices that can be attributed to a prior change
in the nominal exchange rate.

Textbook models normally assume perfectly competitive industries and mark-ups
of price over cost to be constant at zero. Under these assumptions the response of the
trade balance to exchange rate changes is driven by the elasticity of demand for
imports in the respective countries. Thus, economists have traditionally made the
simplifying assumption that the prices of tradeable goods —once expressed in the same
currency— are equalised across countries, namely that the purchasing power parity
condition holds. Empirically, however, changes in the exchange rate and prices do not
go one to one -that is complete pass-through- at least in the case of small samples and
in the short to medium run.

The degree of pass-through is often examined for its implication of
macroeconomic policy discussions on the balance of trade. When the degree of pass-
through to prices is found to be high, the exchange rate changes affect the relative
prices of goods so that the adjustment in trade balances will be relatively prompt.
When the degree of pass-through is low, the exchange rate changes do not help
external adjustment of the economy. For example, depreciation would not curtail
imports when trade deficits should be curtailed or would not promote exports when
the domestic economy collapses for some reasons?. Hence, a combination of nominal
depreciation and high inflation leaves the export competitiveness unchanged, while

corporations and financial institutions that have net foreign-currency liabilities would

! See Campa and Goldberg (2001).

% See Ito and Sato (2006).



become burdened by larger real debts and nonperforming loans. Using the exchange
rate changes as an instrument for correcting the trade balance, the pass-through to
import prices and possibly producer prices to force expenditure switching is good, but
the pass-through to consumer prices, raising all price levels, is detrimental. Monetary
policy should be operated with knowledge of this distinction.

Besides, exchange rate pass-through is important for its implications on a country’s
currency regime choice. In the fixed exchange rate regime, policies are assigned to
keep their currency at the committed exchange rate. Capital flows resulting from
macroeconomic shocks and investors’ assessment of the country as a destination of
portfolio investment have to be countered by policies, in order the interest rate and the
inflation rate to be able to fluctuate, but not the exchange rate. In the floating
exchange rate regime, the exchange rate is one of the endogenous variables that
respond to economic policies. Since the exchange rate and the inflation rate are
expected to be influencing each other, it is most appropriate to treat them both as
endogenous in a system. Thus, an inflation targeting country should let the exchange
rate float. This requirement can be explained by the theory of the ‘Impossibility of the
Holy Trinity’ where capital mobility and monetary policy independence cannot
coexist with a pegged exchange rate regime. Focusing strongly on limiting exchange
rate movements involves dangers. The first danger is that the economy faces the risk
of transforming the exchange rate into a nominal anchor that takes over the inflation
target. The second danger is that the impact of the exchange rate on inflation and
output may be determined by the source of shocks. Due to the above reasons, it is
arguable that the adoption of an inflation targeting regime generates a cost in the form
of higher exchange rate volatility®.

® See Mishkin & Savastano (2001).



Chapter 2

Literature Review

Over the past decades a large economic literature on exchange rate pass-through has
been developed. Starting from different points, the empirical literature examines the
role played by exchange rate adjustment to prices in small and large economies. There
is a burgeoning literature applied to emerging market economies, including cross-
country comparisons.

Literature for both advanced and emerging economies has found evidence of
incomplete exchange rate pass-through. These studies also find evidence of
considerable differences across countries, leading naturally to the question of what are
the underlying determinants of pass-through. In the next sections, previous theoretical
work and the results that have been shown in the literature are discussed.

Theoretical Considerations

In theory, the degree of exchange rate pass-through depends on both microeconomic
and macroeconomic characteristics. On the microside, pass-through is largely
determined by the currencies in which monopolistically competitive firms set the
prices for the differentiated products they sell in globally segmented markets. In
particular, various papers in the new open-economy macroeconomics literature have
pointed out in microfounded general equilibrium set-ups that the assumption of local
currency pricing -or pricing-to-market- versus producer’s currency pricing is of an
essential nature under price rigidity. The reason is that full pricing-to-market -by
preventing any pass-through from nominal exchange rate changes to import and,
ultimately, consumer prices- completely reverses a central result in the Keynesian
international macroeconomics tradition known as the expenditure-switching effect?,
thus leading to an improvement in the inflating country’s terms of trade and
ultimately depresses real economic activity. Hence, a first determinant of the
empirical range of exchange rate pass-through in a given country would be the extent

* expenditure-switching effect: a monetary expansion that depreciates the national currency, and hence,
within the short run of price stickiness, the real exchange rate



of local consumer pricing, or, inversely, producer currency pricing, in its trade prices,
as shown in a theoretical context by Betts and Devereux (1996, 2000).

A second determinant would then be how much the prices that are preset according
to a producer currency pricing convention respond to an exchange rate change within
certain time horizon, and how much and how fast these responses feed through into
other prices along the pricing chain. In a microeconomic sense, this second
determinant is related to the issue of how much, and for how long, importer,
distribution and retail firms would be able to squeeze their profit margins in order to
maintain the preset prices unchanged instead of adjusting them, especially upwards
and thus possibly prevent losses of market share on strategic markets. At a deeper
level, such a company’s policy would be related to its mark-up pricing and,
ultimately, marginal costs, as discussed in many new Keynesian and new open
economy macroeconomic models.

Dornbusch (1987) states that with pricing-to-market strategy segmented markets
allow firms to stabilize their destination prices via changing mark-ups to preserve
foreign market share. In the presence of local distribution costs, firms may also face
offsetting factors when the exchange rate changes, leading to international price
discrimination and incomplete pass-through.

Country size may be another important factor in ranking pass-through elasticities
of countries. As initially exposited by Dornbusch (1988), exchange rate pass-through
may be higher if the exporters are large in number relative to the presence of local
competitors. One approximation to this point is that pass-through elasticities might be
inversely related to country real GDP. An alternative approach would be to also
consider measures of sector-specific openness for countries.

According to Goldberg and Knetter (1997) pass-through is only complete if mark-
ups of prices over costs are constant and marginal costs are constant. Hence,
incomplete pass-through is attributed to third-degree segmentation. They claim that,
although there is substantial variation across industries, in many cases half or more of
the effect of an exchange rate change is offset by destination-specific adjustment of
mark-ups over cost. Establishing the factors responsible for segmentation and
determining the extent of market power in international product markets are the most
important items on the agenda in this area of research.

In Feinberg (2000) the ways in which differences in industry structure, cost

characteristics, and barriers to entry limit an industry’s price-responsiveness to



international shocks are examined. Studying the cases of three developing countries,
Feinberg is trying to prove that exchange rate pass-through into prices is a)
incomplete, b) significantly greater in absolute value for smaller, more-trade-
dependent economies than that found for larger, more developed, industrialized
economies and c) varies across industries in a predictable manner: i) falling as barriers
to domestic entry increase, ii) falling as market concentration increases and iii)
increasing as the cost-share of imported inputs increases.

Another line of reasoning, as regards the macroeconomic aspects of pass-through,
underlines the role that monetary and fiscal authorities play, by partly offsetting the
impact of changes in the exchange rate on prices. Taylor (2000), in particular, has put
forward the hypothesis that the responsiveness of prices to exchange rate fluctuations
depends positively on inflation: The more persistent inflation is, the less exchange
rate movements are perceived to be transitory and the more firms might respond via
price-adjustments. The evidence across different studies appears overall supportive of
the Taylor hypothesis. The positive relationship between the degree of pass-through
and inflation appears to emerge more strongly, however, when developing markets
are included in the sample period under review. This may be not surprising, as the
theoretical argumentation of Taylor becomes more meaningful for higher rates of
inflation. It is worth noting that exchange rate pass-through may also be higher in
emerging markets because the private sector has fewer hedging instruments available.
In a not fully competitive environment, this could imply that the exchange rate moves
feed more into pricing behaviour.

Another important determinant of pass-through, from a theoretical standpoint is the
degree of trade openness of a country. The most immediate connection between the
two variables is positive: the more a country is open, the more movements in
exchange rates are transmitted via import prices into cpi changes. A comprehensive
study is carried out by McCarthy (2000), who investigates exchange rate pass-through
on the aggregate level for selected industrialized economies. He estimates a Vector
AutoRegressive model over the whole distribution chain (import, producer and
consumer prices) and finds that pass-through of exchange rate changes to consumer
prices is modest in most of the analyzed countries. The import share of a country and
the persistence of exchange rate changes are found to be positively correlated with the
extent of pass-through to consumer prices, while exchange rate volatility is found to

be negatively correlated.



However, the picture becomes more complex once we take into account that
inflation could be negatively correlated with openness, as empirically found by Romer
(1993). The author provides a theoretical explanation for this result, relating to the
difficulties in pursuing stabilisation policies in small open economies. This gives rise
to an indirect channel, whereby openness is negatively correlated with inflation and,
taking into account Taylor’s hypothesis, the degree of pass-through. The direct and
indirect channels go in opposite directions and the overall sign of the correlation
between pass-through and openness can thus be either positive or negative.

Like aforementioned, the macroeconomic aspects of exchange rate pass-through
boil down to whether its degree is endogenous to a country’s monetary policy and, in
a broader sense, macroeconomic performance. Endogenous pass-through works
through the endogenous choice of currency of invoicing, as analyzed more explicitly
in the theoretical frameworks of Devereux, Engel and Storgaard (2004).Firms would
optimally choose to preset prices in a strong currency, and a strong currency is one
that does not fluctuate a lot. The paper develops a general equilibrium model of
endogenous exchange rate pass through within an open economy macroeconomic
framework, where both pass-through and the exchange rate are simultaneously
determined, and interact with one another. Pass-through is endogenous because firms
choose the currency in which they set their export prices. There is a unique
equilibrium rate of pass-through under the condition that exchange rate volatility
raises as the degree of pass-through falls. Countries with relatively low volatility of
money growth will have relatively low rates of exchange rate pass-through, while
countries with relatively high volatility of money growth will have relatively high
pass-through rates.

In an effort to approach the answer whether exchange rate pass-through is a macro
or microeconomic phenomenon, Campa and Goldberg (2001) provide cross-country,
time-series, and industry-specific evidence on the pass-through to import prices based
on data for 25 OECD countries for a period between 1975 and 1999. The hypothesis
of complete pass-through can be rejected in 22 out of 25 economies. But in contrast,
they are only able to reject complete long-run pass-through in 9 of 25 economies.
They find that although higher inflation and exchange rate volatility are positively
associated with higher import price pass-through, microeconomic factors related to
the composition of imports associated with widespread changes in industrial activity
and trade composition play a much more important role in determining the pass-
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through in the OEDC during the recent decades. The import price pass-through
reflects the price behaviour of foreign firms and this behaviour may not be strongly
related to the home inflationary environment. Thus, evidence on the pass-through to

domestic prices would provide a more appropriate test of the Taylor view.

Empirical Evidence

Similarly, the empirical exchange rate pass-through literature could broadly be
divided according to the preferred econometric method. Menon (1995) is probably the
most comprehensive survey of the literature on exchange rate pass-through until
today. Different results for a country stem primarily from the use of different
methodologies, model specifications and variable selections rather than from different
time periods studied. In particular there is an aggregation problem, whereby the
choice of price aggregate has a potentially large impact on the result.

The earlier literature estimated pass-through elasticities in a single-equation
context with empirical specifications often justified by an underlying partial
equilibrium model and almost entirely employing ordinary least squares (OLS)
regressions.

Regarding the exchange rate pass-through to euro area consumer prices Ranki
(2000) using an OLS regression approach finds complete pass-through within a single
month, a result that strongly contradicts recent observations for the euro area. In the
paper, two simple models are constructed to illustrate the effect of the exchange rate
on export demand, on the one hand, and on inflation rate, on the other hand. Export
demand is explained by the exchange rate and by foreign demand, which is captured
by economic growth in the USA. The expected stimulating effect on exports from a
depreciating currency does not show in the results. On the other hand, the positive
effect of economic growth abroad, i.e. in the USA, shows clearly in the results. The
inflation rate, in turn, is explained by the exchange rate and by domestic demand as
reflected by industrial production and by world commodity prices. The results for this
equation show that a depreciation of the exchange rate clearly accelerates domestic
inflation. An increase in world prices has the same effect, whereas domestic demand
shows no clear effect on the inflation rate.

Baldwin (1988) estimated twenty years quarterly data using OLS taking into

account a structural break in the early 1980’s during appreciation and found that large
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real exchange rate shocks can have permanent effects by altering market structure and
inducing hysteresis. Sustained appreciation resulted in an increased number of foreign
sellers in the US market, increasing competition and pushing prices down. This
finding is at odds with other US studies that had found that profit margins were
increased during the appreciation.

Feinberg (1989) analyzed US pass-through to domestic prices for an industrial
brunch using two-stage-analysis, he estimated taking into account industry intercept
and slope dummies and explained inter-industry pass-through using market structure
variables in order to find that exchange rate pass-through was close to the unit for
industries heavily reliant on imported inputs and producing goods highly substitutable
for imports. On the other hand, it was much lower for capital intensive and
concentrated industries and those protected by barriers to entry, both domestic and
foreign.

Using also OLS estimation and correcting standard errors, Froot and Klempeter
(1989), who study the USA case, claim that one reason for macro variables to
influence pass through is due to exporter competition for market share. They found
that exchange rate pass-through may be lower when nominal exchange rate variability
is high and exporters to a country try to maintain local market share.

A well known recent example of the OLS approach is Campa and Goldberg
(2005). They present an empirical analysis of transmission rates from exchange rate
movements to import prices, across countries and product categories, in the euro area.
Their results show that the transmission of exchange rate changes to import prices in
the short run is high, although incomplete, and that it differs across industries and
countries. In the long run, exchange rate pass-through is higher and close to unity.
They do not find compelling evidence that the introduction of the euro caused a
structural change in exchange rate pass-through. Although some estimated point
elasticities have declined, structural breaks in exchange rate pass-through into import
prices are evident only in a limited sample of manufacturing industries. And since the
euro was introduced, industries producing differentiated goods have been more likely
to experience reduced rates of exchange rate pass-through to import prices. Exchange
rate changes continue to lead to large changes in import prices across euro-area
countries.

Following Campa and Goldberg, Kapsalyamova and Sek (2008) applied this

methodology in South-East Asia before and after the financial crisis of 1997. In fact,
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two different estimation methodologies are used, namely, a single equation approach
and a structural VAR. The results of the two methods are consistent, although the
magnitude of the elasticities of the exchange rate pass-through are different due to the
inclusion of different variables, lag terms and different assumptions made in both
methods. The results show that the degrees of exchange rate pass-through in these
countries are different across countries and over time. In most cases, the pass-through
rates are incomplete. The degree of exchange rate pass-through is highest on import
prices, moderate on producer price index and lowest on consumer prices. In some
cases, the pass-through rates on cpi are even negative. The effect of the import price
shock is stronger compared to that of the exchange rate shock in determining the
movement of domestic prices in these countries. Trade openness has a weak
correlation with the degree of exchange rate pass-through.

A major, and somewhat limiting, assumption in this line of research, OLS
estimation, is the exogeneity of regressors. Besides, this does not properly account for
the time-series properties of the data, particularly the non-stationarity. The other type
of empirical measures of exchange rate pass-through has generally been sceptical of
any economic theory and has therefore become involved with the techniques of
Vector AutoRegressions, VARS, mostly simulating and interpreting impulse response
functions, IRFs. Contrary to the single-equation method, VARs allow for system
estimation where the endogenous variables are simultaneously determined. Most
exchange rate pass-through work within the VAR framework has focused either on
orthogonalized IRFs or on structural IRFs.

All but one of the studies reviewed by Menon use an OLS estimation technique.
Kim (1991) is the only study until 1995 to apply a Vector AutoRegressive framework;
he estimates exchange rate pass-through in the United States using cointegration
analysis and a Vector Error Correction Model. The majority of the more recent
studies, however, use VAR frameworks to investigate exchange rate pass-through.

Mihailov (2005) compares exchange rate pass-through on aggregate prices in the
US, Germany and Japan across a number of dimensions using both single equation
approach and VAR, orthogonalized impulse responses and generalized, as well. He
finds that the econometric method, data frequency and variable proxy employed
matter for the precision of details, yet they often agree on some general trends. Thus,
pass-through on import prices has declined in the 1990s relative to the 1980s, pass-

through on export prices remains country-specific and pass-through on consumer
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prices is nowadays negligible in all three economies considered. Moreover, since
elasticities from single-equation regressions and impulse responses from VAR
systems are measured differently and cannot be directly compared, Mihailov proposes
a simple ‘normalization’ of the IRF estimates which achieves comparability.

The empirical model in McCarthy (2000) is a VAR and examines the impact of
exchange rates and import prices on the domestic producer and consumer price index
in industrialized economies. Estimating the model over the post-Bretton Woods era,
his results indicate that exchange rates have a modest effect on domestic price
inflation while import prices have a stronger effect. Like already mentioned, pass-
through is larger and has a more prominent role in the inflation process in countries
with a larger import share and more persistent exchange rates and import prices.

The study of Choudhri and Hakura (2006) appears overall supportive of the Taylor
hypothesis. They include more than twenty-years-data for 71 countries. The positive
relationship between the degree of pass-through and inflation appears to emerge more
strongly when emerging markets are included in the sample period under review.
Nevertheless, they find little evidence of a positive relationship between ERPT to
consumer prices and openness since the inflation rate dominates other macroeconomic
variables in explaining cross-regime differences in the pass-through.

Gagnon and lhrig (2001) explore the relationship between consumer price index
pass-through and inflation stabilization for 11 industrial countries. They find that the
pass-through generally declined in the 1990s and the change in the pass-through is
significantly related to the variability of inflation. They also explore but do not find a
systematic relation between the pass-through and the monetary policy behaviour.

Some studies, like Farugee (2004) have found pass-through to be asymmetric,
which implies that the rate of pass-through is different during exchange rate
appreciations and depreciations. Using a VAR approach in a new open economy
macroeconomics model, the empirics analyze the joint time-series behaviour of the
euro exchange rate and a system of euro-area prices in response to an exchange rate
shock. Area-wide prices are found to display incomplete pass-through, consistent with
euro currency-pricing and pricing-to-market behaviour. The results are compared to
those for the other major industrial economies, and suggest that, as with the United
States, expenditure-switching effects on the current account still operate but are
generally small.

14



Kenny and McKettigan (1998) study the case of Ireland making use of the
Johansen technique to allow for simultaneity. They uncover two long-run equilibrium
relationships among the data, for import unit values and domestic competing prices,
and confirm the existence of almost full pass-through to both price indices. They
claim that previous results in the literature demonstrating substantially less than full
PT may be due to the failure to make proper allowance for the time series properties
of the data or for the strong simultaneity which exists between import and domestic
competing prices.

Huefner and Schroeder (2002) analyze ERPT to consumer prices in the five largest
countries of the Euro area by, likewise, applying a Vector Error Correction Model.
Approximations for the euro area are derived as a weighted average of the country
results. Their results indicate a rather modest pass-through of four percent after one
year, which rises to its long-run level of eight percent after about three years.

Besides, Hahn (2003) investigates the pass-through of external shocks to euro area
inflation at different stages of the distribution based on a VAR model. Robust results
over time and different identification schemes find that the pass-through is largest and
fastest for non-oil import price shocks, followed by exchange rate shocks and oil price
shocks. The size and the speed of the pass-through of these shocks decline along the
distribution chain. Nevertheless, external shocks explain a large fraction of the
variance in all price indices since the start of the European Monetary Union.

As regards our area of interest, Sahminan (2005) is a well known up-to-date survey
on this domain. In his paper exchange rate pass-through into import prices is
estimated in Indonesia, the Philippines, Singapore, and Thailand during the period
from 1974 to 2000. Using both quarterly and monthly data, Sahminan estimated the
models by employing cointegration analysis and Error Correction Model. The
empirical model was derived from the Law of One Price under the assumption that
exporting firms have some degree of monopoly power in importing markets. The
estimation results showed that among the four countries only Singapore had
incomplete exchange rate pass-through, the other three countries had complete
exchange rate pass-through. Besides, the degrees of pass-through in major Southeast
Asian countries did not differ systematically from the degrees of exchange rate pass-
through estimated in a sample of industrialized countries. Factors that were thought to
be contributing to the variation of exchange rate pass-through across countries are
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differential inflation rates, money growth, and the presence of multinational
corporations together with intra-firm trade.

An interesting survey is Barhoumi (2008) who investigates the exchange rate pass-
through in 12 developing countries, including Malaysia and Singapore, during the
period 1980-2001 by focusing on fundamental macroeconomic shocks that affect both
exchange rate and prices. In order to do that, he employs long-run restrictions a la
Blanchard and Quah (1989) to identify the different shocks through an open economy
macroeconomic model. He uses two empirical methodologies: Structural VECM
methodology used by Jang and Ogaki (2004) and the common trends approach
proposed by Warne et al (1992). This allows to calculate the pass-through as the
responses of the exchange rate, cpi and import prices to the supply, the relative
demand, the nominal and the foreign prices shocks. He concludes that the pass-
through ratio in developing countries is different when considering different structural
shocks.

Another way to approach ERPT is panel estimation. In Goldfajn and Werlang
(2000) a study of 71 countries is presented, where exchange rate pass-through onto
consumer prices is investigated using panel estimation methods on data from 1980 up
until 1998. Both developed and emerging market economies are included. They report
that the pass-through effects on consumer prices increase over time and reach a
maximum after 12 months. The degree of pass-through is, furthermore, found to be
substantially higher in emerging market economies than in developed economies.

Anderton (2003) analyzes pass-through of changes in the effective exchange rate
of the euro to extra-euro area import prices in manufacturing by employing both time
series and panel methods. His results indicate a pass-through of around 50 to 70
percent. At least half of the impact is passed through within one quarter, while most
of the effect occurs after about five quarters.
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Chapter 3

Methodology

The empirical analysis presented in this paper consists of time series estimation
analysis. Exchange rate pass-through is tested using cointegration approach and
Vector Error Correction methodology after taking into account the time series
properties, i.e. unit roots existence. A brief description of the methodology used is

given below.

Unit Root Tests

A unit root process implies absence of any tendency to converge on a long-run
equilibrium level. Tests of stationarity rely on estimation of equations of

autoregressive form.

The Augmented Dickey-Fuller Unit Root Test (ADF)

Consider that time series Y, follows an autoregressive process of order p, (AR;). The
ADF test constructs a parametric correction for higher than first order correlation by
adding p lagged difference terms of the dependent variable to the right-hand side of

the test regression:
AY, =aY y + LAY+ LAY+t BAY, , + X6 +u,

where X, are optional exogenous regressors which may consist of a constant, or a
constant and a trend, and the series is assumed to be correlated at lag orders higher
than 1, therefore u, do not follow a white noise (WN) process. The above mentioned

regression can be transformed in the following one:

;
AY, =c+At+aY_, + Y BAY,  +Y,
p=1

This augmented specification then uses the t-ratio

A

_ a
~ se(8)

a

where & is the estimate of a of the respective first order regression
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AY, =aY,, + X[0+¢,, ¢ : WN

and se(d) is the coefficient standard error. An important result obtained by Fuller is
that the asymptotic distribution of the t-ratio for a is independent of the number of
lagged first differences included in the ADF regression. Thus, the hypotheses
implemented are cited below:
Ho: a=0andH;: a<0

Under the null hypothesis, there is a unit root, while under the alternative, there is no
unit root’.

Moreover, while the assumption that the series follow an AR process may seem
restrictive, Said and Dickey (1984) demonstrate that the ADF test is asymptotically
valid in the presence of a moving average component, provided that sufficient lagged

difference terms are included in the test regression.

The Phillips-Perron Unit Root Test (PP)

An important assumption of the DF test is that the error terms &, are independently
and identically distributed. The ADF test adjusts the DF test to take care of possible
serial correlation in the error terms by adding the lagged difference terms of the
regressand. Phillips and Perron (1988) use nonparametric statistical methods to take
care of the serial correlation in the error terms without adding lagged difference terms.
The asymptotic distribution of the PP test is the same as the ADF test statistic.

Cointegration Analysis and Vector Error Correction Model
Methodology

A linear combination of two or more non-stationary series may be stationary. If such a
stationary linear combination exists, the non-stationary time series are said to be
cointegrated. The stationary linear combination is called the cointegrating equation
and may be interpreted as a long-run equilibrium relationship among the variables.
Cointegration between the variables mentioned above is a necessary condition for

them to have a stable long-run relationship and is tested using the Johansen test. The

® See Dickey and Fuller (1979).
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test developed by Johansen (1991, 1995) is based on VAR methodology and forms
the basis of the Vector Error Correction specification.
Consider a VAR of order p:
Yo =AY+ +AY , +BX +é
where Y, : vector of the non-stationary endogenous variables

Bx, : vector of deterministic variables

A, - matrices of autoregressive coefficients

&, - vector of white noise processes
This model may be rewritten as:
p-1
AY, =TIY,, + Y T\AY, + BX +¢

i=1
where

Hz—[l —Zp:AJ, T, =—Zp: A
i=1 j=i+l
The rank r of the coefficient matrix IT determines the number of independent
cointegrating relations, the cointegrating rank. Johansen’s method is to estimate the
IT matrix from an unrestricted VAR. In order to carry out the test, we need to make
an assumption regarding the trend underlying the data. Like mentioned in the
following chapter, we have made the assumption that only the level data Y, have
linear trends and only in the case of Japan and Singapore we have assumed that the
cointegrating equations have a linear trend, too. To determine the number of
cointegrating relations r, conditional on the assumptions made about the trend, we
can proceed checking the significance of IT’s characteristic roots that differ from

zero. Such a test can be conducted using the [ollowing two test statistics:

Aue(1) =T 2. In(1- )
(r
A (rr+1)=-TIn@-4,,)
where A : the estimated values of the characteristic roots obtained from the estimated
IT matrix
T : the number of usable observations
The first, trace statistic tests the null hypothesis that the number of distinct
cointegrating vectors is less than or equal to r against a general alternative. The
second, max-eigenvalue statistic tests the null that the number of the cointegrating
vector is r against the alternative of r +1 cointegrating vectors.
In other words, for k =6,
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Arrace 1ESES Hy:r<ivs Hj:ir>i

Aex tESES Hy:r=ivs H:ir=i+1

where i=0,...,5

The asymptotic distributions of the test statistics do not have the usual »° distribution
and depend on the assumptions made with respect to deterministic trends.

The alternative of k cointegrating relations corresponds to the case where none of
the series has a unit root and a stationary VAR may be specified in terms of the levels
of all the series. Granger’s representation theorem (Engle-Granger, 1987) asserts that
if the coefficient matrix 1T has reduced rank r <k (k is the number of endogenous
variables and r is the number of cointegrating relations or the cointegrating rank)
then there exist kxr parameter matrices « and £ each with rank r such that
[T=apf" and Y, is 1(0). In other words, Granger representation theorem states that
for any set of I(1) variables, error correction and cointegration are equivalent
representations.

Hence, a VEC model is a restricted VAR, designed for use with nonstationary
series that are known to be cointegrated. The VEC has cointegration relations built
into the specification so that it restricts the long-run behaviour of the endogenous
variables to converge to their cointegrating relationships, while allowing for short-run
adjustment dynamics. The cointegration term is known as the error correction term,
since the deviation from long-run equilibrium is corrected gradually through a series
of partial short-run adjustments. The general setup of a VECM is of the form:

(LAY, =afY, , +¢
where I'(L) is a lag operator matrix, Y, is a vector of endogenous variables and
& ~(0,Z,) is standard white noise. The parameter matrices « and S specify the
long-run part of the model with £ containing the cointegrating relations and «

representing the loading coefficients.
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Chapter 4

Empirical Investigation

Data Description

In this study we focus our analysis on two groups of industrialized and emerging
economies, the G7 (Canada, France, Germany, Italy, Japan, United Kingdom and the
United States) and the Asian Tigers (Hong-Kong, South Korea and Singapore-
Taiwan is not included due to lack of data). For each country six variables are used
for the estimation of the model: an oil price index, nominal effective exchange rate
(NEER), industrial production index, short-term interest rate, import and consumer
price index. All time series have monthly frequency and are transformed into
logarithmic form except for interest rate. Price indices and industrial production index
are seasonally adjusted. The data source for all variables is IMF, International
Financial Statistics. The time span covered for each country varies because it is
determined by the data availability of the variables used in the model. (See Tables Al
and A2 in the Appendix for a detailed description of the data sources.)

In the selection of the variables McCarthy (2000) and Ito, Sato (2006) are
followed. Though, in this analysis, producer price index is not included to avoid
multicollinearity. Oil price is used to identify supply shocks and is denominated in US
dollars in order to capture the reflection to oil price fluctuation per se and not the
direct reflection of each country’s inflation to the bilateral exchange rate vis-a-vis the
US currency. The demand side effect is identified by including the industrial
production index. NEER measures the change in the national currency with regard to
a basket of currencies of the country’s main trade partners such that an increase
reflects depreciation. Interest rate serves as a proxy to allow the money market,
including the impact of monetary policy, to influence the pass-through relationship.

A summary of the average macroeconomic indicators in both groups of economies
over the last two decades is listed below-Tables 1.1, 1.2. (Excessive volatility in the
variables makes econometric estimations unable to capture any meaningful measures
of pass-through, therefore standard deviations are reported.) Both economic groups
experienced on average low inflation with the exception of Korea where this index
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exceeded the level of 3 percentage units. Generally, though, the Asian Tigers’ average
inflationary pressures are higher than that of the G7 ‘s. Respectively, Korea ‘s
currency appreciation was proportionally high, -2.48%, whereas from the others only
Japan displays high depreciation reaching 3.07%. Almost all the other economies’
NEER change is lower than 1%. As regards the industrial production growth, Korea
and Singapore show excessively high levels in comparison to the developed
economies, though in volatility terms this trend does not seem to be much stable.
Hong-Kong, however, does not have a positive sign on this index. As a benchmark of
trade openness we can define imports as a percentage of GDP and find that the Asian
Tigers can obviously be characterised as much more open economies compared to the
already industrialised G7 group.

In conclusion, in line with Taylor‘s hypothesis one would expect to find that pass-
through will be higher in the emerging economies where inflation is more persistent.
On the other hand, the degree of openness might play a counterbalancing role by
dampening the inflation and diminishing the impact on pass-through, according to
Romer (1993).

Table 1.1: Summary of the G7 Economies’ macroeconomic Indicators

(in annualized percentage Rates for the period 1990-2010)

. - United United
descriptive statistics Canada  France Germany Italy Japan Kingdom  States
average inflation (%) 1.79 1.55 1.7 242 0.3 2.50 2.24
sd of inflation 0.87 0.64 0.92 0.85 1.11 1.29 0.90
average NEER % depreciation 0.66 0.58 0.54 -0.94 3.07 -0.76 -0.33
sd of NEER change 0.05 0.03 0.03 0.05 0.09 0.06 0.05
average industrial production 2.12 0.41 0.96 0.15 0.24 -0.09 1.62
% change
sd of industrial production 2.02 4.45 6.06 5.14 6.89 3 3.59
imports/GDP (%) 27 20 24 19 9 22 11
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Table 1.2: Summary of the Asian Tigers’ macroeconomic Indicators

(in annualized percentage Rates for the period 1990-2010)

descriptive statistics Hong-Kong Korea Singapore
average inflation (%) 241 3.22 1.60
sd of inflation 4.21 111 1.57
average NEER % depreciation -0.73 -2.48 1.15
sd of NEER change 0.04 0.11 0.03
S/Ziﬁgﬁg?dustrial production 117 537 512

sd of industrial production 7.24 5.02 8.52
imports/GDP (%) 74.81 34.78 145.68

Time Series Properties-Stationarity

Exchange rate pass-through in each country is computed by estimating a standard
VAR model specification for the selected vector of endogenous variables, which takes
into account the time series properties of the data. The regression analysis would yield
efficient and time invariant estimates provided that the variables are stationary® over
time. However, many macroeconomic time series behave like random walks.

Thus, the six variables are subjected to the Augmented Dickey-Fuller (1979) and
the Phillips-Perron (1986) test for the unit root to determine stationarity. Tables B1.1,
B1.2 in Appendix section B summarise the results of both tests’. ADF test concludes
that, at 5% significance level, the null hypothesis of unit roots’ existence in levels of
the series is not rejected for any country apart from the interest rate in Japan as well as
in the USA and Singapore. Furthermore, inflation in Korea does not have a unit root
only at 10% significance. On the other hand, PP test suggests that Italy’s cpi in level

does not have a unit root, ipi in Hong-Kong is 1(0) and besides the nonstationarity

® A series is said to be weakly or covariance stationary if its mean and autocovariances do not depend
on time. A difference stationary series is said to be integrated and is denoted as I1(d), where d is the
order of integration-the number of differencing operations it takes to make the series stationary.
Similarly, a stationary series is denoted as 1(0).

" The specification (include a constant, a linear time trend and a constant or neither in each test
regression) that seems to fit better to the graph’s shape was chosen.
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rejection in Japan’s and Singapore’s interest rate in levels is confirmed. As regards the
other contradictory findings, we concluded that all the series are first difference
stationary due to a visual inspection of the data graphs. To sum up, only Japan’s and

Singapore’s short-term interest rates are 1(0) and the other time series are 1(1).

VAR Specification

The advantages of applying VAR approach in this analysis are: first it solves the
endogeneity problem -that arises under the single equation method- by treating every
endogenous variable in the system as a function of the lagged values of all the
endogenous variables, second, this technique applies restrictions to identify structural
shocks and third, it enables us to investigate the effect of exchange rate and pass-
through rate on the chain of domestic prices (import price and consumer price index)
in the same system equation.

We have reached a point where it is possible to address the issue of differencing
the nonstationary variables in an unrestricted VAR. Though, “there is a substantial
penalty to pay if you estimate a VAR in first differences when the data are actually
cointegrated; differencing throws away information contained in the cointegrating
relationships” (Enders, 2004) Thus, we performed Johansen cointegration tests for
each model whose detailed results are listed in Appendix’s Table C and since both
max-eigenvalue and the trace statistic test suggest that there are cointegrating vectors
linking the variables under consideration we proceeded to a Vector Error Correction
representation according to the Granger representation theorem.

All variables, stationary and not, are included in the estimation®. As a consequence
the cointegration rank increases by the number of stationary variables. The correct
number of cointegrating equations (CE) to be included in the VECM is therefore
equal to the number of CE proposed by the Johansen test minus the number of
stationary variables -which is 1, the interest rate, in the Japan’s and the Singapore’s

model and 0 in every other case®.

® If reasonable stationary variables should be included at least two variables need to be non-stationary
in order to perform a cointegration test. (e.g. Huefner-Schroeder, 2002).

® See Hansen and Juselius (1995).
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The cointegration tests’ results are summarised on Table 2'°. One or two CE were
found to link each country model’s variables after taking into account the number of
stationary series. The VECMSs’ specification includes only a constant in the
cointegrating vector with the exception in the cases of Japan and Singapore where the
linear time trends were significant. Akaike information criterion suggested the
optimal lags number.

Table 2: Summary of the VEC Models used

Number of

Country No. of lags Type of CI specification CEin

VECM
Canada 2 Constant in CE 2
France 2 Constant in CE 1
Germany 2 Constant in CE 2
Italy 4 Constant in CE 1
Japan 4 Constant and linear trend in CE 2-1=1
United Kingdom 2 Constant in CE 1
United States 7 Constant in CE 2
Hong-Kong 3 Constant in CE 1
Korea 3 Constant in CE 1
Singapore 3 Constant and linear trend in CE 2-1=1

We also verified the statistical properties of the VAR. The stability of the baseline
models has been tested and found to have k —r unit roots in each market VEC model
characteristic polynomial, which means 6 minus 1 or 2 inverse roots are located on
the unit circle. Consequently, the estimated VECMs are stable and certain results,

such as impulse response standard errors and variance decompositions, are valid. In

1% Since max eigenvalue test is thought to be more powerful than the trace statistic we have kept max
eigen results in order to proceed to the VEC estimation where the results between the tests are
contradictory.
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the following sections impulse response functions are analyzed based on these VECM
estimations.

Second, according to visual inspection, the VAR residual diagnostics -Figure D1 in
Appendix- display a number of significant outliers, such that we expect significant
non-normality. To check whether the description of the data is consistent with the
assumption of white noise errors, multivariate serial correlation of the residuals is
calculated in table D1.1. The Lagrange Multiplier test can reject the null hypothesis of
no autocorrelation but not after 1 and 12 lags in all market models. The Jarque-Bera
test rejects the null hypothesis of normality, in most cases, due to excess kurtosis- see
table D1.2.

VAR ordering -ldentification of the structural Shocks based on
Cholesky Decomposition

The primary purpose of our study is to estimate the impact of exchange rate on
domestic prices. To generate structural shocks, we use a Cholesky decomposition of
the variance-covariance matrix Q of the reduced-form VAR residuals'. A unique
lower-triangular matrix S can be derived given the positive definite symmetric matrix
Q. Consequently, the Cholesky decomposition of Q implies Q=PP’ where the
Cholesky factor, P, is a lower-triangular matrix. Since
Q=E(uu/) =SE(g¢&)S' =SS’

where structural disturbances are assumed to be orthonormal, i.e., E(gegl)=1, the
lower-triangular matrix S is equal to the Cholesky factor P. The relationship between
the reduced-form VAR residuals u, and the structural disturbances ¢, can be written

as follows:
u’ S, 0 0 0 0 0)f¢g
u/ S, S, 0 0 0 0 |¢g
u’ Sa S S 00 0 &
ut4 - Su Si S Sy 0 0 5t4
uy Ssi S Sss S S O | &
Ut6 Set Sez Sgs Ses Ses  Ogs 5t6

" See e.g. Liitkepohl H. (1991).
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The structural model is identified because the k (k —1) / 2 restrictions are imposed
on the matrix S as zero restrictions where k denotes the number of endogenous
variables. The resulting lower-triangular matrix S implies that some structural shocks
have no contemporaneous effect on some endogenous variables given the ordering of
endogenous variables. As a matter of fact, all of the effect of any common component
iIs attributed to the variable that comes first in the VAR system. Therefore, particularly
important to identify structural shocks is to determine the most reasonable order of the
endogenous variables of the model.

The correlation matrices for the different models provide an indication of how
robust the impulse responses are to different orderings of the variables. If off-diagonal
elements indicate significant cross-correlation between the residuals, then it suggests
that impulse responses are highly dependent on the order in which the variables enter
the VAR.

As a rule of thumb, Enders (1995) suggests that a value greater than 0.2 constitutes
significant cross-correlation rendering the impulse response profile sensitive to
variable ordering®®. There were no significant problems in this regard, since off-
diagonal elements are rather close to zero implying that no contemporaneous
correlation is being ignored by the VEC models. This has been confirmed-though not
reported here- by comparing impulse responses from different variable orderings.
Table D2 presents the matrix of residual correlations. The correlations between
residuals are less than 0.2 with the notable exceptions of the correlation between the
exchange rate and import prices and between domestic prices themselves in most
cases. Thus, the correlograms which display a matrix of pairwise cross-correlations
confirm that the correlations among NEER and prices are not high because the graph
is restricted between the dotted lines that represent plus or minus two times the
asymptotic standard errors of the lagged correlations multiplied by 1/ JT.

12 See, also, e.g. Farugee, 2004 (‘When the reduced form residuals from the VAR do not display high
cross correlations, the order of factorization makes little difference. Otherwise, the results can be
sensitive to the choice of ordering. Since the focus here is solely on the effects of a shock to the
exchange rate, orderings among the price variables-appearing before or after the exchange rate,
respectively-do not matter.”) Changing the order of the exchange rate in the VAR, Farugee showed that
that there is little impact on the results for the euro area. Compared to the case where the exchange rate
appears first in the VAR, placing the exchange rate last in the VAR produces similar pass-through
elasticities.
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Based on Mihailov (2005) we have specified different orderings according to the
Granger causality proposed for each country model. We set up the following VAR
models with the vector of six endogenous variables?;

Model 1: (oil,, ipi,, i, neer,,imp,,cpi, )
Model 2: (oil,, i, neer,,ipi,,imp;, cpi, )
Model 3: (oil,, neer,,imp,, ipi, i, cpi, )

From the Granger causality tests we have carried out it is obvious that oil prices are
unlikely affected contemporaneously by any other shocks except its own innovations.
On the contrary, oil affects all variables in the system. Thus, it is placed first in each
case.

The first model is applied in the case of Singapore and Hong-Kong, according to
Ito and Sato (2006). The industrial production index comes second in the ordering.
The monetary variable is ordered third and ahead of exchange rate, and the price
variables are placed at the bottom of the VAR model, like typical literature is used to,
so that the price variables are contemporaneously affected by all other shocks while
the price shock has no influential effects on the other variables. There has been a
conflict in the research of pass-through about the ordering of the variables and the
variables to be included themselves. However, this is the most popular setup of a
standard open economy macroeconomics model which consists of the variables of
supply (oil price index), demand (industrial production index), monetary policy
(interest rate), exchange rate and domestic prices.

The most suitable scheme that Canada, Italy, UK and the USA seem to follow is
the second model, where the short-term interest rate and exchange rate are placed
ahead of the index of industrial production. The information on the output growth
may become available with a time lag while the monetary policy change and the
NEER devaluation are likely to affect the production contemporaneously.

In the case of France, Germany, Japan and Korea Granger causality tests revealed
that Huefner and Schroeder’s (2002) model should be used whereby both oil price and
exchange rate changes influence import prices. Since import prices are likely to
directly influence economic activity but not vice versa the causal structure continues
ordering industrial production afterwards. The central bank takes into account both
developments in import prices (as a predictor of future inflation) and the industrial

13 Granger causality results are presented in Figure D2 in the Appendix.

28



production in its monetary policy rule. Thus, short term interest rates are set next. The
final variable is consumer price index.

Although it is well-known that the results derived from VAR models may strongly
depend on the underlying identification scheme, the robustness of the results across
different identification schemes was investigated. It turned out that the results were
significantly robust as regards different plausible orderings in the Cholesky

decomposition.
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Chapter 5

Estimation Results

Impulse Responses

A shock to the i-th variable not only directly affects itself but is also transmitted to all
other endogenous variables through the dynamic lag structure of the VAR. An
impulse response function traces the effect of a one-time shock to an innovation on
current and future values of the endogenous variables in the VECM.

If the innovations ¢, are contemporaneously uncorrelated, interpretation of the
impulse response is straightforward. The i-th innovation ¢, is simply a shock to the
i -th endogenous variable. Innovations, however, are usually correlated, and may be
viewed as having a common component which cannot be associated with a specific
variable. In order to interpret the impulses, it is common to apply a transformation P
to the innovations so that they become uncorrelated:

u, = Pg, ~(0,D)
where D is a diagonal covariance matrix'*. For the definition of P we have already
chosen the Cholesky impulse decomposition method having adjusted the degrees of
freedom. This method uses the inverse of the Cholesky factor of the residual
covariance matrix to orthogonalize the impulses. This option imposes an ordering of
the variables in the VAR and attributes all the effect of any common component to the
variable that comes first in the VAR system. In fact, responses change when we
change the ordering of the variables. The estimates of the ERPT on import and
consumer prices for all market countries we have investigated are summarised in the

following figures.

YSee Liitkepohl H. (1991).
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Canada

France

Germany

Figure 1: Impulse Responses of Import and Consumer Prices to a 1% Exchange

Rate Innovation
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Response of imp to 1% neer shock

Response of cpi to 1% neer shock
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All shocks are standardized to a one-percent shock and the vertical axis reports the respective
approximate percentage change in domestic prices. Confidence intervals have not been estimated
because they are not available from EVIEWS —the software package used for this study- in the case of
VEC estimated models. Thus, confidence bands are potentially large and, therefore, the results should

be treated as approximations.

As regards the effect of the import and consumer price index, the comparison of

the results between the markets is quite complex, because their signs are surprising for

many country VEC models. An exchange rate shock, i.e. depreciation, does not

increase the prices in all markets, as expected. Figure 1 shows that while for most

countries this effect is positive, import prices decrease significantly in the USA,
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Hong-Kong and Korea. In Japan this index’s effect reverses and also becomes
negative almost eight months after the innovation. Besides, a negative relationship
seems to link currency depreciation and cpi change in every country model except for
France two years after the shock, the UK and Singapore only until one and a half year
afterwards, where results follow the theory. This result is also found in previous
studies like Kapsalyamova and Sek (2008) and Choudri and Hakura (2006).

Apart from that, the responses differ in extent and speed, as well, without allowing
drawing a sensible conclusion. In the long-run, the highest level of pass-through takes
place in the German import prices reaching a 0.03% response to a 1% exchange rate
innovation being followed by the respective French imports which adjust to exchange
rate depreciation by 0.021% three years afterwards. In the developing countries, on
the other hand, South Korea’s import prices decrease by 0.027% three years after the
initial currency innovation and only Singapore seems to have a positive, though low,
exchange rate pass-through degree. As we can see, Germany Canada and Japan’s
impulse response curves can hardly converge to a constant rate even five years after
the shock. However, Italian impulse response appears to stabilize at 0.0137% seven
months after the innovation. French import price response is almost 0.021% three
years after 1% NEER depreciation.

Nevertheless, as regards the ERPT to consumer prices, results are quite distorted
and therefore no secure conclusion can be drawn. Besides, the responses are not
persistent in any case. We can, however, say that Korean consumer prices decrease by
0.013% after 1% neer depreciation is the largest in the long-run.

To sum up, we cannot claim that the developing economies are more likely to
verge on a rather high pass-through degree than the developed economies. Second, as
expected, the effect diminishes along the distribution chain, i.e. the extend of an
exchange rate depreciation is larger in the case of imp than cpi. It is reasonable that a
high share of imported inputs in domestic production as well as the distribution costs
causes the difference in the exchange rate pass-through -Campa and Goldberg (2005).
Hence, distribution costs may magnify or dilute the sensitivity of domestic inflation
depending on whether domestic distributors actively adjust the distribution margins at
different stages of distribution chains in response to external shocks®. Besides,
domestic consumers may switch their demand from imported goods to local tradable,
inferior goods during devaluations of domestic currency or crisis periods. Looking

Table E, in the appendix, illustrates the respective responses of consumer prices to import prices half,
one, two and three years after 1% shock.
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Figure 1 we could also add that the responses are steeper during the first semester
after an exchange rate change.

Variance Decompositions

While impulse response functions provide information on the size and speed of the
pass-through, they give no information on the importance of the respective shocks for
the variance of the price indices. By contrast, variance decompositions indicate the
percentage contribution of the different shocks to the variance of the k-step ahead
forecast errors of the variables. Thus, the relative importance of each random
innovation for the development of the price indices may be assessed.

Table 3 displays the percentages of the price variable variances that result in
response to a one standard deviation shock in the nominal effective exchange rate
after half, one, two and three years.

An initial remark that can be made is that NEER is an important determinant to the
variance of import prices in many countries. However, there are large differences in
the results across countries. Second, the influence is pretty higher at the first stages of
the distribution chain. Besides, the explanation of consumer prices variation owing to
a currency shock increases along time whereas it decreases as regards the explanation
of import prices. Similar observations were reported by McCarthy (2000) for a
number of industrialized countries. A potential explanation for these developments
might be a greater focus of monetary policy on stabilizing the domestic sources of
variation in prices in recent years.

As a matter of fact, the share of NEER shock that contributes the most to the
variance of import prices is almost 54% in the German VEC model one year after the
shock and increases to two thirds as the forecast horizon rises. Accordingly, roughly
one half of the import price variance in Korea is explained by currency movements
one semester after the innovation while this percentage decreases a little three years
afterwards. In addition, similar results are presented in France. In Italy, the USA and
Hong-Kong the effect amounts to and over 20%, Canadian import prices variance is
explained by less than 15% NEER shocks, while in the remaining economies the
effect amounts to lower than 10%. As a matter of fact, such an innovation does not

cause great differences to imp growth along time.
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Consumer price variance is affected by exchange rate fluctuation, mainly, to a less
than 10% degree. Nevertheless, in Hong-Kong and Korea -members of the Asian
Tigers block- there is a strong impact of NEER on consumer prices. Korea exhibits
high levels of NEER effect in the short-run reaching 14.55% half a year after the
shock and increases progressively to more than one quarter three years afterwards. In
Hong-Kong NEER explains one fifth of the consumer price variance in the long-run
and, as a matter of fact, this impact is 6 times smaller than the short-term, initial
shock’s. USA’s consumer prices variance explanation reaches also a high degree, i.e.
almost 23% 36 months after the NEER innovation.

Compared to the findings of Table 1.1 and 1.2 as regards the import share and
inflation indicators, like mentioned before, it was expected that the emerging
economies’ domestic prices fluctuations would be mainly due to exchange rate
innovations. Indeed, we can say that in average the more-self-sufficient, with-lower-
inflation developed economies exhibit lower levels of such an impact with the
exception of Germany and France. In fact, the highest-inflation-economy, Korea,
exhibits the highest levels of NEER effect to consumer prices during the entire
forecast horizon after the innovation. But, still, the most-import-dependent country,
Singapore, does not support the theory, because there the share of the NEER shock

contributes to the prices variation only to a small degree.
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Table 3: VVariance Decomposition of Prices into the Exchange Rate

import prices

consumer prices

months after the

initial shock 6 12 24 36 6 12 24 36
Canada 1563 1455 1201 980 0.06 029 094 154
France 4581 4495 4423 4003 020 011 005 0.03
Germany 53.67 57.87 62.60 6534 9.19 13.65 14.07 9.91
o) Italy 21.00 20.79 20.75 20.78 034 136 285 3.60
Japan 313 112 061 058 202 505 893 10.84
United Kingdom 802 710 6.44 6.06 010 0.07 005 0.04
United States 16.85 2346 2841 29.92 6.65 1452 20.74 2297
2 Hong-Kong 2511 2574 26.27 26.60 353 10.31 17.97 20.69
E: Korea 46.47 43.35 4250 4243 1455 2037 25.76 27.83
g:’ Singapore 261 190 126 100 068 050 019 0.22
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Conclusions

This assignment concerns about the pass-through effects of exchange rate changes on
domestic prices for an emerging economy set of countries and an industrialised set
based on a Vector Error Correction model. Our analysis has revealed some interesting
conclusions.

First, in general, our results partially support the previous findings in this survey
domain. The degree of exchange rate pass-through is different across countries and
tends to rise over time but with a diminishing growth rate. These differences may be
due to dissimilarities in the structure of trade, the percentage change in commodities
composition of price indices and the monetary policy.

Second, the degree of exchange rate pass-through varies across different price
indices. Namely it is the highest in terms of import prices and the pass-through effect
to the consumer price index is the lowest. This evidence is consistent with common
sense that the degree diminishes along the distribution chain. In fact, depreciation of
the exchange rate leads to a decline of the consumer prices in all cases except for that
in the UK and partially in France and Singapore. This phenomenon can be explained
by several factors. Pass-through into consumer prices is low due to distribution costs
and nontradable inputs. Besides, there are inferior tradable goods which are only
produced for the domestic market. These inferior goods may substitute for imported
goods, which leads to low pass-through into consumer price. Third, domestic
consumers may switch their demand from imported goods to local tradable (inferior)
goods during crisis periods or devaluations of domestic currency.

Third, we do not find broad confirmation for a positive relationship between the
degree of pass-through and inflation in line with Taylor’s hypothesis nor between that
and trade openness. As a matter of fact, we can say that in average the more-self-
sufficient, with-lower-inflation developed economies exhibit lower levels of pass-
through with the exception of Germany and France.

Fourth, the analysis partly overturns the conventional wisdom that exchange rate
pass-through is always considerably higher in emerging than in developed economies.
Besides, the results are not quite persistent. Pass-through increases even 3 years after
the shock in most countries. Only Italy appears to have a stable pass-through degree
of 1.37% half year after a NEER shock, whereas French import prices adjust to

exchange rate depreciation by 2.1% only three years afterwards.
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Finally, exchange rate shocks do not have high explanatory power on movements
in domestic prices in every country model. In average, however, in the-most-
international trade-dependent, with-higher-inflation emerging economies domestic
prices fluctuations are more due to exchange rate innovations than those of the G7
block.
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Appendix

A. Data Considerations

Table Al: Sample Periods for each Country Model

G7
Canada France Germany Italy
1969m1-2010m10 1990m1-2009m4 1975m7-2007m8 1977m3-2010m10
Japan UK USA
1969m1-2010m11 1969m1-2010m10 1974m9-2010m11
Asian Tigers
Hong-Kong South Korea Singapore
1990m12-2010m10 1976m8-2010m10 1974m1-2010m11

Table A2: Data Description

oil:
ipi:
neer:

imp:

cpi:

i:

import share:

UK Brent in US$ per Barrel

industrial production index, base year: 2005®

nominal effective exchange rate from ulc (unit labor cost) is constructed by the
weighted average of a currency’s period-average exchange rate to a weighted
geometric average of exchange rates for the currencies of the major trading partner
selected countries

import unit values, base year: 2005, US$

consumer price index, base year: 2005

treasury-bill rate-3 Month, percent per annum®

was constructed by dividing import flows into GDP, national currency -in quarterly
data

! manufacturing production index, base year: 2005 for Hong-Kong and Korea

2 call money rate in the case of Japan, lending rate for Hong- Kong, money market rate for Korea

All time series are in logs except for the short-term interest rate. Oil price, ipi, imp and cpi are
seasonally adjusted time series due to Census X12 method. The data are taken from the IMF,
International Financial Statistics.
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B. Unit Root Tests

Table B1.1: Unit Root Tests of the G7 Countries’ Variables

Augmented Dickey Fuller

. United United
Variable  Canada France Germany Italy Japan Kingdom States
oil - 2.36 - 221 - 195 - 181 - 2.35 - 2.36 - 2.00
Aoil -19.36*** -12.46*** -16.08***  -1575*** -19.40***  -19.36*** -16.33***
ipi - 2.66 0.28 - 1.67 - 0.35 - 2.36 - 1.16 - 216
Aipi - 9.92*%** - A A7*** 18 77***  -10.62*** - 8.35***  -26.31*** - 7.87***
neer - 0.91 - 201 - 261 - 1.62 - 2.15 - 2.46 - 1.92
Aneer -17.86*** -12.20%** -14,15%** - 8.74*** _16.07***  -16.07*** -14.77***
imp - 1.70 - 1.76 - 222 - 1.73 - 2.23 - 2.37 - 233
Aimp - 6.51*** -12.48*** -18.19***  -17.40*** - 9.40*** - 9.60*** - 9.24***
cpi - 0.65 - 2.66 - 151 - 3.23* - 2.27 -1.83 - 251
Acpi - 3.23**  -13.80*** - 6.88*** - 3.85** - 251** - 216** - 3.11**
i - 278 - 223 - 230 - 2.01 - 4.68*** - 2,96 - 3.43*%*
Al =12, 11%** 11 47%** -10.36%**  -12.01*%** - -15.25%** . 5 g]***
Phillips-Perron
oil - 2.28 - 251 -1.72 - 1.78 - 2.28 - 228 - 1.93*
Aoil  -19.36*** -12.43*** -16.09***  -1576*** -19.40***  -19.36*** -16.27***
ipi - 2.90 - 0.65 - 3.34* - 134 - 2.25 -1.24 -1.98
Aipi  -25.06***  -19.44*** _28.91***  2590***  -22.09***  -26.48*** -15.60***
neer - 0.95 - 1.86 - 217 - 134 -1.94 - 224 - 173
Aneer -18.07***  -12,14*** -14,15%**  -14.14*** -16.06***  -15.86*** -14.70***
imp - 173 - 1.79 - 231 - 1.98 - 217 - 231 - 2.39
Aimp  -21.74*** -12.48*** -18.30***  -17.86*** -12.86***  -19.27***  .12.74***
cpi - 0.26 - 2.70 - 1.55 - 4.30%** - 2,69 - 1.02 - 2.62
Acpi  -19.27*** -13.90*** -18.25*** - -15.75%* - 7.98*%**  -10.36***
i - 217 - 1.99 - 227 - 2.52 - 3.43** - 2.76 - 2.83
Al -17.24%*%* 11 52*** 15 67***  -20.14***  -16.93***  -1520***  .16.20***
Table B1.2: Unit Root Tests of the Asian Tigers’ Variables
Augmented Dickey Fuller Phillips-Perron
Variable Hong-Kong Korea Singapore  Hong-Kong Korea Singapore
oil - 3.05 -1.95 - 201 - 3.29* - 1.89 - 1.95
Aoil  -13.51*** -15.83***  -16.59*** -13.62*** -15.77***  -16.53***
ipi - 152 - 2.60 - 2.30 - 4.19%** - 2.58 - 214
Aipi - 5.31*** -11.89***  -13.06*** - -21.77**%*  -13.15%**
neer - 2.11 - 3.07 - 1.79 - 1.88 - 3.03 - 1.87
Aneer - 9.78*** -13.76***  -15.84*** -10.29*** -11.44%**  -15,99***
imp  0.36 - 257 - 231 0.27 - 2.59 - 234
Aimp - 5.74*** -12.11%**  -15.83*** -10.42*** -12.44%**  -16.02***
cpi - 2.38 - 243 - 1.90 - 3.25* - 3.25* - 231
Acpi - 3.12** - 1.68* - 475%** 14 57*** - 8.62***  -18.44***
i -210 - 3.39*% - 4.30%** - 220 - 3.40* - 4.17***
Al - 7.46%** -17.73*** - -12,18*** -17.73%** -
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Significance levels: * = 10%, ** = 5%, *** =1%

For the ADF test we take into account as many lagged difference terms as the Akaike information
criterion suggests in order the serial correlation between the intertemporal observations to be removed.
For the PP test the optimal bandwidth was chosen according to the Newey/West procedure using
Bartlett kernel. MacKinnon lower tail critical and p-values were taken into consideration.

Stationarity had to be tested for each country’s oil price because although it is the same variable for
each model it refers to different sample periods.
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C. Cointegration Test and VECM Analysis

Table C: Johansen Cointegration Test

Type of CI

Country specification HO Trace Test HO Max-Eigen Test
r=0 203.8614*** r=0 112.0400***
. r<l 01.8214*** r=1 48.2941***
Canada Constant in CE < 435073 (=2 91,6195
r<3 21.9078 r=3 10.2482
r=0 134.1827*** r=0 52.6170***
. r<l 81.5657*** r=1 31.9399*
France Constant in CE <2 49 6257%* =2 99.9071%*
r<3 19.7187 r=3 13.6633
r=0 173.5670*** r=0 89.3390***
. r<1 84.2280*** r=1 37.5698**
Germany Constant in CE <2 46.6582* =2 299 9788
r<3 24.3794 r=3 16.8041
r=0 115.2001*** r=0 57.1377***
. r<l 58.0624 r=1 31.4545*
Italy Constantin CE ) 266079 =2 14.6804
r<3 11.7295 r=3 6.4422
c q r=0 120.9152*** r=0 214.4901%**
o I.nonsrtfrr;tnznin <l 33.0238 =1  93.5749%*
apa inea cE <2 27.6270 r=2  60.5511*
r<3 21.4244 r=3 32.9241
r=0 147.3417*** r=0 74.2032%**
. . . r<l 73.1385** r=1 31.3539*
United Kingdom Constant in CE < 41 7845 (=2 99 0220
r<3 19.7626 r=3 12,5111
r=0  155.8009*** r=0 64.7217***
. . r<1 01.0793*** r=1 44.1239%**
United States  Constant in CE < 46,9553 (=2 24,1298
r<3 22.8256 r=3 11.2245
r=0 127.3983*** r=0 56.1668***
. r<1 71.2315** r=1 33.6099*
Hong-Kong Constant in CE <2 376216 =2 17 2682
r<3 20.3534 r=3 11.4362
r=0 156.0345*** r=0 83.9786***
. r<1 72.0560** r=1 31.3156*
Korea Constant in CE <2 40.7404 =2 20.8892
r<3 19.8512 r=3 11.3235
= 135.7480*** r=0 50.7262***
. I.CO”Stf”t ";‘j”.d <l 85.0218* =1 40.6215%*
ihgapore '”earCE” N <0 44.4003 =2 21.2241
r<3 23.1762 r=3 12.2841

Significance levels: * = 10%, ** = 5%, *** =1%
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D. VAR Statistical properties

Figure D1: VAR Residual Diagnostics
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France variables’ residuals
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Udeoilt

Germany variables’ residuals
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Italy variables’ residuals
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Japan variables’ residuals
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UK variables’ residuals
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USA variables’ residuals
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Hong-Kong variables’ residuals
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Korea variables’ residuals
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Singapore variables’ residuals
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Results from the VAR Diagnostic Tests

Table D1.1: Results from LM Residual Autocorrelation Test

months after the
initial shock

1 2 3 4 5 6 7 8 9 10 11 12

Canada

France

Germany

Italy

Japan

United Kingdom

United States

Hong-Kong

Korea

Singapore

49.32 3253 42.06 43.23 49.12 47.65 43.77 35.43 33.03 40.15 44.16 44.22
(0.06) (0.63) (0.22) (0.19) (0.07) (0.09) (0.17) (0.50) (0.61) (0.29) (0.16) (0.16)
46,56 60.01 36.62 37.28 37.64 43.46 36.06 4159 29.68 39.92 50.10 41.68
(0.11) (0.01) (0.44) (0.41) (0.39) (0.18) (0.47) (0.24) (0.76) (0.30) (0.06) (0.24)
59.03 49.87 51.22 51.15 37.87 47.49 55.43 4231 39.08 39.16 29.71 70.13
(0.01) (0.06) (0.05) (0.05) (0.38) (0.10) (0.02) (0.22) (0.33) (0.33) (0.76) (0.00)
75.17 36.30 36.00 57.20 48.61 78.28 77.08 37.13 43.72 40.25 26.21 70.39
(0.00) (0.45) (0.47) (0.01) (0.08) (0.00) (0.00) (0.42) (0.18) (0.29) (0.88) (0.00)
79.51 21.02 19.98 59.53 52.24 18.02 39.55 14.65 59.45 61.18 56.14 74.96
(0.00) (0.46) (0.51) (0.01) (0.04) (0.52) (0.31) (0.55) (0.02) (0.01) (0.02) (0.00)
61.60 51.62 41.73 41.72 31.22 83.58 26.62 35.14 39.24 36.80 48.35 65.64
(0.01) (0.04) (0.24) (0.24) (0.70) (0.00) (0.87) (0.51) (0.33) (0.43) (0.08) (0.00)
47.62 39.12 32.42 59.65 32.89 59.78 48.36 54.90 27.00 43.90 47.34 60.47
(0.08) (0.33) (0.63) (0.01) (0.62) (0.01) (0.08) (0.02) (0.76) (0.17) (0.10) (0.01)
50.28 64.71 30.53 52.56 35.13 30.83 41.99 39.27 38.56 32.92 46.13 111.57
(0.06) (0.00) (0.73) (0.04) (0.51) (0.71) (0.23) (0.33) (0.35) (0.62) (0.12) (0.00)
37.21 35.35 36.98 38.70 64.86 52.94 49.08 32.92 63.50 52.51 39.63 67.28
(0.41) (0.50) (0.42) (0.35) (0.00) (0.03) (0.07) (0.62) (0.00) (0.04) (0.31) (0.00)
54.42 47.76 4535 29.34 46.09 37.70 37.04 36.83 38.26 50.58 42.29 70.41

(0.03) (0.09) (0.14) (0.78) (0.12) (0.39) (0.42) (0.43) (0.37) (0.05) (0.22) (0.00)

The LM test

denotes the Breusch-Godfrey test. The null hypothesis is no serial autocorrelation. The

table reports p-values of the corresponding test in parentheses.
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Table D1.2: Results from JB Normality Test

Normality tests  Normality JB Skewness Kyrtosis
Canada 1992.214 0.060 12.778
(0.00) (0.58) (0.00)
France 9.519 0.024 4.000
(0.01) (0.88) (0.02)
Germany 10.326 0.387 3.216
(0.02) (0.54) (0.02)
Italy 0.319 0.053 2.909
(0.85) (0.67) (0.72)
Japan 601.065 0.038 8.398
(0.00) (0.73) (0.00)
United Kingdom  1095.197 0.218 10.237
(0.00) (0.05) (0.00)
United States 1.498 0.113 1.498
(0.47) (0.34) (0.47)
Hong-Kong 1.926 0.214 2.891
(0.38) (0.18) (0.73)
Korea 51.557 0.186 4,701
(0.00) (0.13) (0.00)
Singapore 114.964 0.059 5.5613
(0.00) (0.62) (0.00)

The null hypothesis of the Breusch-Godfrey test is normally distributed errors. The table reports p-
values of the corresponding test in parentheses.
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Table D2: Residual Cross Correlations

Canada

cadoil cadi cadneer  cadipi cadimp  cadcpi
cadoil 1.00 0.04 0.14 0.09 0.15 0.19
cadi 0.04 1.00 -0.13 0.16 -0.05 0.05
cadneer 0.14 -0.13 1.00 0.06 0.23 0.04
cadipi 0.09 0.16 0.06 1.00 0.01 -0.02
cadimp 0.15 -0.05 0.23 0.01 1.00 0.16
cadcpi 0.19 0.05 0.04 -0.02 0.18 1.00

France

froil fri frneer fripi frimp frepi
froil 1.00 0.05 0.02 0.02 0.20 0.35
fri 0.05 1.00 0.07 0.05 0.01 0.09
frneer 0.02 0.07 1.00 -0.07 0.21 -0.03
fripi 0.02 0.05 -0.07 1.00 0.08 0.05
frimp 0.20 0.01 0.21 0.08 1.00 0.06
frcpi 0.35 0.09 -0.03 0.05 0.06 1.00

Germany

deoil dei deneer deipi deimp decpi
deoil 1.00 0.02 0.02 0.05 0.15 0.21
dei 0.02 1.00 -0.17 0.09 -0.08 0.04
deneer 0.02 -0.17 1.00 -0.09 0.34 -0.08
deipi 0.05 0.09 -0.09 1.00 -0.03 -0.08
deimp 0.15 -0.08 0.34 -0.03 1.00 -0.09
decpi 0.21 0.04 -0.08 -0.08 -0.09 1.00
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Italy

itoil iti itneer itipi itimp itcpi
itoil 1.00 0.05 0.00 0.00 0.21 0.14
iti 0.05 1.00 -0.11 0.09 0.09 0.08
itneer 0.00 -0.11 1.00 0.02 0.24 -0.03
itipi 0.00 0.09 0.02 1.00 0.01 -0.05
itimp 0.21 0.09 0.24 0.01 1.00 0.02
itcpi 0.14 0.08 -0.03 -0.05 0.02 1.00

Japan

jpoil jpi jpneer  jpipi jpimp  jpcpi
jpoil 1.00 0.05 -0.09 0.08 0.17 0.09
jpi 0.05 1.00 -0.07 0.00 -0.01 0.13
jpneer -0.09 -0.07 1.00 0.01 0.22 -0.03
jpipi 0.08 0.00 0.01 1.00 0.13 -0.02
jpimp 0.17 -0.01 0.22 0.13 1.00 0.14
jpcpi 0.09 0.13 -0.03 -0.02 0.14 1.00

UK

ukoil uki ukneer ukipi ukimp ukepi
ukoil 1.00 0.02 0.02 -0.15 0.12 0.08
uki 0.02 1.00 -0.16 0.06 -0.08 0.01
ukneer 0.02 -0.16 1.00 -0.04 0.25 0.02
ukipi -0.15 0.06 -0.04 1.00 0.03 0.02
ukimp 0.12 -0.08 0.25 0.03 1.00 -0.04
ukepi 0.08 0.01 0.02 0.02 -0.04 1.00
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us

usoil usi usneer usipi usimp uscpi
usoil 1.00 0.10 -0.09 0.02 0.53 0.40
usi 0.10 1.00 0.18 0.25 0.12 0.15
usneer -0.09 0.18 1.00 0.18 -0.18 -0.09
usipi 0.02 0.25 0.18 1.00 -0.01 0.02
usimp 0.53 0.12 -0.18 -0.01 1.00 0.56
uscpi 0.40 0.15 -0.09 0.02 0.56 1.00

Hong-Kong

hkgoil hkgi hkgneer  hkgipi  hkgimp  hkgcpi
hkgoil 1.00 0.02 -0.18 0.08 0.22 0.01
hkgi 0.02 1.00 0.16 0.00 0.00 0.04
hkgneer -0.18 0.16 1.00 0.01 -0.27 -0.01
hkgipi 0.08 0.00 0.01 1.00 0.08 -0.03
hkgimp 0.22 0.00 -0.27 0.08 1.00 -0.04
hkgcpi 0.01 0.04 -0.01 -0.03 -0.04 1.00

Korea

kroil kri krneer kripi krimp krepi
kroil 1.00 -0.09 0.05 0.02 0.33 0.10
kri -0.09 1.00 -0.29 -0.07 0.26 0.27
krneer 0.05 -0.29 1.00 0.01 -0.30 -0.20
kripi 0.02 -0.07 0.01 1.00 0.04 -0.02
krimp 0.33 0.26 -0.30 0.04 1.00 0.30
krcpi 0.10 0.27 -0.20 -0.02 0.30 1.00
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Singapore

sgoil
sgi
sgneer
sgipi
sgimp
sgepi

sgoil sgi sgneer sgipi sgimp sgcpi
1.00 0.09 0.07 0.66 0.54 0.02
0.09 1.00 -0.04 0.16 0.02 -0.02
0.07 -0.04 1.00 -0.11 0.21 0.01
0.66 0.16 -0.11 1.00 0.35 0.05
0.54 0.02 0.21 0.35 1.00 0.02
0.02 -0.02 0.01 0.05 0.02 1.00
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Pairwise Granger-Causality Tests

Like most VAR researchers, we relied on pairwise Granger-causality tests to judge
about the most likely ordering of the six variables involved in our unrestricted VAR
specifications. The tests were performed for the seasonally adjusted data when these
enter instead the system regressions due to identified seasonality. The outcomes from
the Granger tests are summarized in figure D2. Looking into this figure, sort of
country-specific yet to some extent generalizable, motivated us to concentrate on the
aforementioned three orderings of the six variables for each country model examined.

Figure D2: Summary of Pairwise Granger Causality Test Results
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Hong-Kong
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E. Impulse Responses

Table E: Impulse Responses of Consumer Prices to a 1% Import Price Shock

consumer prices

months after the

initial shock 6 12 24 36
Canada 0.000859  0.001218  0.001925  0.002600
France 274E-05 -7.11E-05 -0.000124  -0.000151
Germany 201E-05 0000166 0000184 -3.17E-05
5 Htaly 0.000272 0000571 0001121  0.001615
Japan 0.002168  0.003032  0.004377  0.005579
United Kingdom ~ 0.001241 0002743  0.005514  0.008007
United States ~ 0.001895  0.002253  0.002091  0.001979
@ Hong-Kong 0.001392  0.003887  0.006968  0.009228
g Korea 0.003093 0004124 0005471  0.006174
& Singapore 0.000862  0.002087  0.004353  0.006056
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