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Foreword

On 18-19 June 2004, the BIS held a conference on “Understanding Low Inflation and Deflation”. This
event brought together central bankers, academics and market practitioners to exchange views on this
issue (see the conference programme in this document). This paper was presented at the workshop.
The views expressed are those of the author(s) and not those of the BIS.
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External shocks, transmission
mechanisms and deflation in Asia

Hans Genberg,’
Graduate Institute of International Studies
Geneva, Switzerland

Introduction

The recent concern with deflation in industrialised countries has prompted a number of studies
assessing the causes and consequences of deflation, proposing appropriate policy responses, as well
as drawing lessons from historical experiences.2 The concern has also motivated particular interest in
understanding the sources and dynamics of the deflations in Japan and Hong Kong SAR, as well as
the experiences with low inflation in East Asia more generally.3

In the case of East Asia the main issues have centred on the role of the crisis in 1997-98, the
transmission of deflationary impulses from mainland China, and the consequences of different
monetary policy choices in the post-crises periods. This paper is a contribution to the analysis of these
questions. Section 1 sets the stage by recalling the main features of the inflation experiences in the
region and presenting some preliminary evidence on the importance of external influences. Section 2
reviews some recent cross-country evidence from the literature, which suggests that the inflation
process in the region can be understood in terms of an inflation equation driven by a relatively
conventional open economy Phillips curve relationship combined with an aggregate demand
relationship in which external demand has an important effect. A small analytical framework based on
these relationships is used in Section 3 to investigate the role of interdependence among the
countries, the possible reasons why countries may react differently to the same external shock, and
the consequences of divergent policy responses.

Section 4 reports the results from an empirical analysis based on estimated vector autoregression
models which attempts to isolate the role of worldwide shocks, as opposed to shocks originating in
mainland China, for the smaller countries in the region, and which discusses differences in the
responses of individual countries to external events.

Section 5 summarises and concludes.

1. The evolution of inflation in East Asian countries: an overview

As in many other parts of the world, inflation has been on a declining trend in East Asia since the early
1990s. Chart 1 presents CPI inflation rates for eight individual economies in the region and for three
country groups.” The United States is included as a reference. The trend towards lower inflation is

The first version of this paper was prepared for the Third BIS Annual Conference, Understanding low inflation and deflation,
Brunnen, Switzerland, 18-19 June 2004. This substantially revised version was written while the author was a Research
Fellow at the Hong Kong Institute for Monetary Research (HKIMR) of the Hong Kong Monetary Authority. The author is
grateful to participants at the BIS conference for comments and to the HKIMR for providing a productive and stimulating
work environment. Research for this paper was carried out as part of the NCCR Finrisk project “Macro risk, systemic risk
and international finance”. The National Centre of Competence in Research is supported by the Swiss National Science
Foundation.

See for example Kumar et al (2003) and Borio and Filardo (2004) and the references therein.

s Eg Ahearne et al (2002) for Japan, Schellekens (2003) for Hong Kong SAR, and Fung et al (2003) and Gerlach et al (2003)
for Asia more generally.

The eight are mainland China, Hong Kong SAR, Korea, Malaysia, Philippines, Singapore, Taiwan (China) and Thailand.
Apart from not including Japan and Indonesia these countries are those studied in Disyatat (2003) and Gerlach et al (2003).



illustrated most clearly by the average inflation rate of all eight countries in the group shown in the
lower left hand corner of the chart. In the first half of the 1990s the inflation rate was 6.4% on average,
falling to 2.6% in the second half of the decade, and declining further to 0.8% in the last three years of
the sample.5

Chart 1
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| have excluded Japan and Indonesia from the analysis since Japan is the object of a separate paper in the conference, and
since Indonesia is somewhat of an outlier in the 1997-98 period with a peak year-on-year inflation rate of 59.2% (in 1998:4)
whereas the next largest was 9.9% in the Philippines in 1998:3.
5

The spike in the average in 1994 owes much to the high inflation rate in mainland China during that year. Considering only
the seven other countries does not change the essence of the overall picture, however. For this group the averages were
5.5% in 1991-95, 2.8% in 1996-2000, and 0.9% in 2001-03.



Two other groups are shown in the last row of the chart, a “crisis” group consisting of countries that
were most dlrectly affected by the 1997-98 crisis, namely Korea, Malaysia, the Phlllpplnes and
Thailand, and a “no crisis” group consisting of Hong Kong SAR, Slngapore and Taiwan, China.’ The
declining trend is present in both, although the inflation rates in the “crisis” countries spiked upwards
significantly in 1998 in response to the currency depreciations at the time (see Chart 2), before falling
in a similarly spectacular manner as the recessions took hold. In contrast, the “no crisis” group
experienced a more regular decrease in inflation during this period, consistent with their more stable
exchange rates with respect to the US dollar and appreciating rates with respect to the “crisis”
countries.

Chart 2
Nominal US dollar exchange rates. Index with 2003:1 =100
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The terms “crisis” and “no crisis” to identify countries should not be taken to mean that only the former suffered in a real
sense from the crisis. Judged by the slow-down in real economic activity all the countries in the group, with the possible
exception of mainland China, experienced significant difficulties.



The crisis episode is an example where country-specific factors had an important impact on the
macroeconomic evolution in individual countries. Because of this and because it was so traumatic, it
has figured importantly in explanations of the post-crisis deflation in the countries involved. But by
focusing on this episode alone, one runs the risk of not seeing the woods for the trees.

This paper aims to provide a more unified explanation of the inflationary forces operating in the region,
and to do so it will attempt to isolate both common and country-specific factors that have operated
throughout the period. A working hypothesis is that, because of their tendency to gear monetary policy
towards stabilising dollar exchange rates, the countries in our sample were influenced to a significant
degree by external macroeconomic forces.

A first piece of evidence consistent with this hypothesis is that both prior and subsequent to the crisis,
the cyclical patterns of inflation rates were quite similar across the countries in the group. This is
clearest in the 1999-2003 period which is characterised by a generalised slowdown in 1999, a
recovery in 2000 and 2001, followed by another slowdown in 2002 and again a tentative turnaround in
2003. These common movements suggest that the cyclical pattern of inflation in the region may have
a single underlying cause. Common reactions to the 1997-98 crisis has been mentioned in this
context, as has been the evolution of inflation in China, which, as the chart shows, has followed a
similar pattern to the smaller countries in the region. While these explanations are plausible, they do
not take into account the fact that the inflation rate in the United States also followed a very similar
pattern during the same time period. This could of course be pure coincidence, but it could also be an
indication that external factors have an important impact on the countries in the region.7

While it is less evident from inspecting the chart alone that there is a common element in the individual
inflation rates even before the crisis, and that this element is related to the evolution of inflation in the
United States, statistical evidence based on principal component analysis brings it out quite clearly.
Table 1 contains the results obtained for two periods, one spanning the entire sample from 1991 to
2003, and the other covering the pre-crisis period to the end of 1997. In both cases the first principal
component explains a substantial portion of the behaviour of inflation rates across countries. In the
longer sample all countries load approximately equally on the first component, suggesting that this can
be interpreted as the common element of inflation. The second principal component for the full sample
appears to pick up the common response of the “crisis” countries to the 1997-98 crisis.

The first principal component in the pre-crisis period appears to capture the common elements in all
countries except mainland China and Thailand. The reason why the inflation process in mainland
China is not captured is immediately evident in Chart 1, which shows that the build-up of inflation until
1995 in this country is unique. The reason for Thailand’s low loading on the first principal component is
less obvious, but it may be a sign that the macroeconomic evolution in general in this country was out
of step with the rest of the group leading up to the currency crisis in the summer of 1997.

The evidence in Table 1 suggests the presence of an important common factor in the inflation rates of
the countries in our sample, but it does not give any hint as to what the driving forces behind this
common factor might be. Table 2 contains preliminary results indicating that external forces, as
proxied by the US inflation rate, are important. The table reports results from fitting a regression of the
first principal component computed from the full sample on the US inflation rate. Whether one looks at
the entire period from 1991 to 2003 or the pre-crisis period or the post-crisis period the conclusion
from these regressions is the same; the inflation rate in the United States is strongly related to the
common element in the inflation rates in the East Asian countries.

Finding a strong common element in the inflation rates among the countries in our sample, and
suggesting that this common element is related to the inflation rate in the United States, does not
mean that all countries react in the same way to external forces, and that country-specific shocks are
unimportant. Investigating further the mechanism whereby external shocks are translated into
domestic inflation, and identifying important domestic sources of inflation is therefore important, if we
want to have a fuller understanding of the inflation process in each country. A review of recent
comparative studies provides useful clues.

" The United States is of course not the only relevant external source of macroeconomic shocks for the countries in question.

The US inflation rate should therefore be thought of as a proxy for more general external factors.



Table 1

Principal component analysis of y-o0-y inflation rates

Sample period
1991:1-2003:2 1991:1-1997:4
1st principal 2nd principal 1st principal 2nd principal
component component component component
Cumulative proportion
of variance explained 64% 79% 47% 69%
Factor loadings
Mainland China 0.28 0.60 0.00 -0.57
Hong Kong SAR 0.42 0.13 0.46 -0.13
Singapore 0.32 0.41 0.38 0.00
Taiwan, China 0.38 0.22 0.33 —-0.38
Korea 0.38 -0.27 0.45 0.23
Malaysia 0.35 -0.34 0.37 -0.13
Philippines 0.34 -0.34 0.42 0.34
Thailand 0.34 —-0.31 -0.02 0.56
Table 2
Determinants of the common factor in inflation rates
Dependent variable: the first principal component as defined in Table 1, col 2
Sample period
1991:1-2003:2 1991:1-1997:4 1991:1-2003:2
US inflation 0.71 1.31 1.88
(0.26) (0.28) (0.38)
[0.008] [0.0001] [0.0003]
Post crisis dummy -2.93
(0.66)
[0.0001]
Constant -0.87 -2.30 —4.88
(-1.13) (0.66) (0.62)
[0.26] [0.002] [0.0000]
Adjusted R? 0.94 0.91 0.92

Note: Standard errors are reported in parentheses and p-values in square brackets. The equations are estimated taking into
account the third order moving average structure of the data inherent in the use of overlapping y-o-y inflation rates. Standard
errors are estimated with White’s method to correct for heteroskedasticity.




2. Empirical evidence from recent comparative studies

Several comparative studies of inflation in East Asia have been carried out in the past year. The most
extensive is Gerlach et al (2003) which reports results from a panel-structure regression analysis of
inflation and output movements in ten countries in the region.8 Disyatat (2003) studies the same set of
countries using more informal empirical techniques, and Kumar et al (2003) investigates the particular
role of mainland China in the price formation process of neighbouring countries. What follows is a
summary of the major conclusions and open questions left by these studies.

Gerlach et al adopt a framework based on a relatively conventional open economy Phillips curve for
inflation and an IS-type relationship for the output gap.

Domestic inflation is a function of the domestic output gap, foreign inflation, the change in the effective
exchange rate, and the deviation of the real exchange rate from its equilibrium level. The output gap
depends on foreign demand and the real interest rate.

The results of the estimation show that foreign factors measured by inflation in trading partners and
import demand from the United States are important sources of inflation and output dynamics for all
countries in the sample. Interest rate and exchange rate effects are also significant, indicating that
domestic monetary policy could potentially have an impact. Of course, in some of the countries, the
interest rate will also be heavily influenced by developments in international financial markets, so it can
not be viewed as a purely domestic factor.’

As already noted, Gerlach et al estimate their model in a panel setup which means that slope
coefficients are assumed to be equal across countries. Although this assumption can not be rejected
for many of the variables, the authors report evidence showing that the responses to changes in the
nominal effective exchange rate vary across countries. This implies that responses to external shocks
may be different across countries as suggested by the discussion in the previous section.

Although the study by Disyatat, op cit, is mainly descriptive, it raises a number of issues dealing with
the transmission mechanism of deflationary impulses. Like Gerlach et al the author argues that output
gaps have been significant explanations of inflation rates in the region and argues that these were
principally of domestic origin until the latest slowdown in 2000-01."° Exchange rate developments are
also emphasised and it is suggested that the countries which have pursued a fixed US dollar
exchange rate regime were particularly affected by the strength of the dollar during the late 1990s and
early 2000. More generally, the author argues that it is important to recognise differences in monetary
policy in order to fully understand the differences in inflation performance across countries.

Kumar et al consider the particular role of China in the deflation process in the neighbouring countries.
They point to a sharp increase in inter-regional trade as a possible conduit of stronger inflation links
between the countries, and report results from estimates of a vector autoregressive model showing
that prices in Taiwan (China) and Hong Kong SAR are particularly sensitive to inflation developments
in the mainland. Singapore is influenced as well, and to a smaller extent, whereas Malaysia and
Thailand do not seem to be affected at alll.

All three papers suggest that asset price developments combined with balance sheet effects and
credit crunches had an important role to play in the inflation process in the region immediately
following the 1997-98 crisis. While this seems a priori reasonable, the empirical evidence of these
effects is limited. To be sure, asset prices did decline in many of the economies in the region during
the crisis, and credit contracted. These factors may therefore have played a certain role in the
transmission of shocks. To what extent they constituted independent shocks themselves or were
endogenous to the deflation process is, however, more controversial.

The evidence in these studies points to several elements that must be considered in an analytic
framework used to describe the price formation process in the countries of the region. Fluctuation in

The group of countries is the same as those described briefly in the previous section, plus Indonesia and Japan.

The clearest example of this is Hong Kong SAR, where interest rates are very highly correlated with corresponding rates in
the United States because of the currency board arrangement.

" The study covers the period 1995 to 2002.



demand as measured by output gap or unemployment is an important element of the transmission.
External sources of demand shifts are significant, as are competitiveness effects transmitted through
real exchange rate movements. Exchange rate changes and foreign price movements also appear to
have an impact on inflation over and above the effects that impinge on demand. A possible channel
may be changes in the cost of imported intermediate goods.11 Finally it is important to keep in mind
that each country’s monetary policy strategy may play an important role in insulating some countries
from external deflationary impulses, while strengthening the effects of these impulses in other
countries. In the next section | will use an analytical framework that incorporates some of these factors
to explore how structural and policy differences between countries may lead to different reactions to
common external shocks. A version of the same framework will be used in the following section to
measure the importance of external relative to internal shocks for the dynamics of inflation and output
in our group of countries.

3. External shocks, transmission and interdependence in a simple
analytical framework

The empirical results suggest that the countries in the region can be described by a relatively standard
macroeconomic model of the aggregate demand-aggregate supply variety, provided external demand
and international competitiveness considerations are taken into account. In this section, a model of
this type will be used to illustrate the consequence of interdependence among countries, of differences
in key structural parameters, and differences in monetary/exchange rate policies for inflation and
output fluctuations. As will become apparent, the model will be simplified drastically to focus on these
issues.

Consider two countries that are competitors in the market of a third country and that import
intermediate goods from the third country and from each other. Each country will be described by a
price adjustment equation, a wage equation, a relationship reflecting Okun’s law, and an aggregate
demand equation.12 | will refer to the two countries of interest by superscripts A and B and the third
country by a*.
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Equation (1) is a relatively standard markup equation for country A in which inflation, =? , depends on

past and expected future inflation and on changes in input costs in the form of wage increases,w,”",

and changes in imported intermediate goods from country B ,n° +é*'®, and country *, =, +é",

B

5

where €*'® and € stand for the rate of change in the nominal exchange rate between countries A

and B and countries A and * respectively. Equation (2) relates wage increases to expected inflation
and unemployment, and equation (3) relates unemployment to the state of demand for goods. Finally
the demand for country A goods depends on demand in the rest of the world (*), on two
competitiveness terms (one reflecting the price of country A’s goods relative to the goods of * and one

" This channel is emphasised in the study by Genberg and Pauwels (2005) on Hong Kong SAR.

2 Genberg and Pauwels (2005) estimate models with this structure for Hong Kong SAR. See also Gerlach-Kristen (2004) for a

related empirical analysis.



reflecting the relative price of the goods of countries A and B on the market of *), on the real interest
rate and on expected future demand. A similar set of equations describes country B.

Equations (1)-(3) can be combined to yield an equation that is quite similar to that used in the
empirical study of Gerlach et al (2003) as well as in the other less detailed empirical investigations
mentioned in the previous section. This will allow me to discuss informally the results obtained in terms
of the analytical structure | am proposing.

To make the model complete one would need to specify laws of motion for the variables in * as well as
the determinants of the exchange rates and nominal interest rates. As my objective is the more limited
one of studying the consequences of interdependence and some aspects of price and wage flexibility,
I will not go this route, but will instead strip down the model to the maximum. | will eliminate all
dynamics as well as expectations terms, and consider monetary policy only in so far as it affects the
exchange rates. With these simplifications, eauations (1)-(4) can be reduced to the following static
Phillips curve and AD equation respectively.13‘1

A ApA_ A, A A_B AAA/B A_x AAAl P.A
T = 0B v Yy togmy +o 0 HasT Hos€ +g ()
A QA * A Ay_A A_B AZ A/ AAA/B A_x VA
Y+ _61 Vi _(62 +63 )ﬂ:t +637Et +62et +63et +62nt +&; (6)

Familiar properties of these equations are immediately visible. The slope of the reduced-form Phillips
curve depends on the flexibility of wage and price adjustments in the economy represented by the
parameters asz, B3 and y;. Its open economy nature reflects the interdependence due to trade in
imported intermediate goods. The slope of the aggregate demand equation reflects competitiveness
effects and its location depends on external demand, inflation in country B and in the rest of the world,
as well as on exchange rate policy. The analogous set of equations for country B are

B BnB,. B,,B B_A B B\AA/B B __x* BAA/* PB
T =agBayr Y. togm —(og tog)e T tasm tose + g (7)
B _ gB,,* B B B B_A B LA/ B B\AA/B B __x* y.B
Yo =07y, —(8; 483 )y +8;m, +8,8, —(d, +33)e; " +d,m, +¢€ (8)

where use has been made of the fact that €°'* = 2'* + é2"* .

Inserting (6) into (5) and (8) into (7) yields a pair of equations in = and =® which can be depicted as
the AA and BB lines in Figure 1. In the case of complete symmetry between the countries AA will
necessarily be flatter than BB. External deflationary shocks in the form of reductions in either y* or r*
will shift the lines towards the origin, whereas depreciations of the currencies with respect to * will shift
both lines away from the origin. A depreciation of currency B relative to currency A will shift BB away
from and AA towards the origin. The slope of the lines (with respect to their “own” axis) depends
positively on what | will refer to as the flexibility parameters ® = a3B3y;, positively on parameters o4
and o, measuring the importance of imported intermediate goods in the inflation equation, and on the
competition parameter with respect to the neighbouring country (83), and negatively on the competition
parameter with respect to * (3,).

Although the dynamics of the inflation output nexus have been stripped away, | believe that the model
can provide some insights into the role of external effects, interdependence, and national economic
policy for inflation and output developments. To this end | use it to examine the effects of deflationary
shocks under different assumptions about structure and monetary polic:y.15

Eliminating dynamics implies that | am investigating only impact effects, and eliminating expectations amount to assuming
they are static. These are admittedly strong assumptions, but | conjecture that they are not crucial for the limited purpose for
which | use the model.

The disturbance term in equation (5) is a linear combination of the error terms in equations (1)-(3).

Readers familiar with the literature on interdependence in the Mundell-Fleming model will recognise the similarity of many of
the results obtained here for inflation with corresponding results for output obtained in that literature.



Figure 1

A deflationary external shock under symmetry

Consider first the effect of an external deflationary shock represented, for example, by a reduction in
y* or w*. In the context of the set of countries under consideration we can interpret the * country as
representing either China as the large local influence or the USA/Europe as the more distant influence
capturing developments in the world economy as a whole. The impact of the deflationary shock is
illustrated by the dash lines in Figure 1. Assuming that both A and B keep their exchange rate fixed
their inflation rates will fall to those represented by point E;. The explanation is straightforward. The
reduction in external demand leads to slack in the labour market that reduces wage claims which, in
turn, bring about a decline in price inflation as a result of the markup mechanism. In addition, the fall in
prices in country B leads to further deflationary pressures on country A, in part because of the
competitive effect in the goods market of country * and in part because of the reduction in the cost of
intermediate inputs. The greater the direct interdependence between the economies, in the sense of
trade in intermediate inputs, the larger the reduction in inflation and output as illustrated by point E, in
the figure. Similarly, greater flexibility of price and wage adjustments, as measured by the parameters
a3 and B3, will lead to larger reductions in inflation.

While the solution for the inflation rates is simple enough to be illustrated in a figure, the reactions of
the output levels are more complicated, because they depend not only on whether the deflationary
shock originates in a decline in external inflation or demand, but also in a relatively complicated way
on the interaction of the parameters in the aggregate demand and aggregate supply relationships in
the economy. This said, it is possible to draw some conclusions that help us understand why countries
may react differently to the same external shock. Consider for example a decline in external demand.
As already noted, this will lead to a decline in inflation in both countries, and the decline will be larger
in the country that has a more flexible wage and price adjustment structure as measured by the
parameters a3 and B3. Output will also decline, but now the implications of flexibility are likely to be the
reverse; the more flexible country will normally experience a smaller decline. The qualification
“normally” in this statement stems from the possible non-linearity in the response of aggregate
demand to the reduction in inflation when it is already very low. Suppose for example that the external
shock actually creates deflation (ie negative inflation), and suppose further that, as a result of the
deflation, aggregate demand actually falls."® In this case it is possible that a country that has a more

® The justification usually given for this is that price deflation may lead to sharp declines in asset prices which through wealth
or balance sheet effects lead to a decrease in aggregate demand.



flexible price and wage adjustment process will suffer a greater decline in output in response to the
external shock. The reason is simply that the non-linear demand response in this economy can be
more significant in view of the more substantial reduction in inflation.

The consequence of asymmetry between A and B

Suppose the economy of A relies more on imported inputs from B than country B relies on imported
inputs from A. In this case AA will be steeper than in the case of symmetry. As a consequence more of
the price adjustment will take place in A and, given the incomplete wage adjustment, the reduction in
output is also likely to be larger. This is illustrated by the equilibrium point E; in Figure 2. Note that
inflation will also fall more in B as a result of competition between their products in * and the spillover
effect due to trade in intermediate goods.

Figure 2

An active monetary policy in B

Let us return to the case of symmetry, but assume now that the authorities in country B conduct an
active monetary policy which in the context of the model will be interpreted as a policy of managing the
exchange rate to counteract the effects of the external deflationary impulse. In Figure 3 the benchmark
equilibrium with fixed exchange rates is at point E;. Continue to assume that the exchange rate of
currency A relative to * is fixed, but suppose the authorities in B depreciate the domestic currency by
enough to counteract the impact effect of the fall in external demand, ie suppose BB is brought back to
its initial position. In this case the equilibrium will move to E4, which entails a reduction of the
deflationary impact in B but a magnified effect in A. The magnification is due in part to the expenditure
switching effect in * of the depreciation of currency B and in part to the reduction in the cost of
imported intermediate goods from country B. If the central bank in B engineers a depreciation large
enough to maintain =® constant in spite of the fall in external demand, the deflationary pressure in A
will be even larger as illustrated by point Es.

10



Figure 3

A country-specific shock

Finally, suppose country A experiences a fall in inflation due to a decline in production costs which
does not occur in country B. Due not only to the change in competitiveness of country B but also to the
spillover effect of lower intermediate goods inflation, the inflation rate in B will decline, but not as much
asinA.

Figure 4

v

In Sections 1 and 2 we reviewed evidence pointing to a significant role for external shocks in the
evolution of inflation in East Asian countries. In this section we have shown that small open economies
may react differently to similar external shocks, depending on the domestic policy responses and
structural features such as the degree of wage/price flexibility and trade patterns. In the remainder of
the paper we will use empirical methods to investigate the relative importance of external and internal
factors.

11



4, Some evidence on the nature, importance and consequences of
external shocks

The methodology

The empirical methodology is motivated by the empirical models reviewed in Section 2 and the
analytical model used in the previous section. The structure of these models is illustrated
schematically in Chart 3. Inflation and output movements in any of the smaller countries in the region
are influenced by three sets of factors. First there is what might be called “world” factors, ie demand,
price and interest rate developments in world markets generally. These have a direct influence on
output and inflation though trade and price transmission channels. They also have indirect influences
through their impact on domestic interest rates, the exchange rate, asset prices etc as well as on
macroeconomic developments in mainland China, which in turn exerts significant influence on the
smaller economies (cf the evidence in Kumar et al (2003)).

Chart 3

Schematic illustration of the structure of macroeconomic
influences on small East-Asian economies

World market
influences
yW, PW, iW

A 4

Influences from

mainland China
yCN, PCN, iCN

A 4

Domestic factors
Interest rate/exchange
rate policy, asset price

effects, etc

v vt

Domestic inflation
Domestic output

Economic development is mainland China can be a second source of macroeconomic shocks for the
smaller economies in the region.17 As already noted, this economy is influenced by, but is assumed
not to influence, the rest of the world.

Finally there are domestic factors that influence and are influenced by inflation and output
developments. These variables are also determined in part by external developments, both in
mainland China and in the rest of the world, but because of the small size of the economies we are
modelling, they are unlikely to have any impact in return.

To investigate the importance of differences in structure and economic policy one should ideally
estimate structural models for each of the economies and simulate them jointly in the spirit of the work
in, for example, Bryant et al (1993). This is beyond the scope of the present undertaking.

The approach followed here is instead to conduct the analysis in a vector autoregression (VAR)
framework which explicitly takes into account the recursive nature of the interactions illustrated in

7 In a more complete structure one should also give a special role to Japan in the context of the countries under study. Here

Japan is implicitly included in “world market influences”.
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Chart 3. The reduced form nature of VAR models will of course limit the questions to which the
analysis can provide answers, but it is hoped that the results will nevertheless provide novel and
useful insights.

Consider each of the following seven small economies separately: Hong Kong SAR, Korea, Malaysia,
Philippines, Singapore, Taiwan (China) and Thailand. Fluctuations in inflation and growth in each
country are assumed to be determined by external shocks coming from China and the rest of the world
in addition to domestic shocks of various kinds. Fluctuations in the Chinese economy are assumed to
depend on developments in the rest of the world but not significantly on those in the small neighbours.
Finally, macroeconomic fluctuations in the rest of the world are determined independently of both the
Chinese and the small economies we are interested in. The recursive nature of the interactions m the
modeILPermlts drawing certain structural inferences from the estimated VAR. To be specific, let y', y ,
and y-, represent relevant macroeconomic variables in country i, China, and the United States
(representing the rest of the world) respectively. Interactions among them can be described by the
following general structural model.

A As A [yl [ANL) AC(L) AV YY) [
0 AF® AUyl =] 0 AT(L) AT(L)| v |+ fuf (9)
0 0 AV )y 0 0 AYWL)\yl) (u!

Ao and A(L) represent structural coefficients and the error vector contains structural shocks to the
equations in each of the regions. The triangular form of the matrices that premultiply the vectors of
endogenous variables reflects the assumed recursive nature of the interactions between them. This
also ensures that the VAR representation of the system is triangular as in (10). Furthermore, the VAR
residuals will be such that the elements of ” will be linear combinations of the elements of u” only,
that £© will be linear combinations of u” and u®, but not of u', and that &' will be linear combinations of
all structural shocks.®

y.] (D'(L) D) DY) |yi] (e
Cl=| 0 D) D)y, |+|er (10)
y! 0 0 DYWL)\yls) &

[e]

In the principal empirical implementation y' contains two elements, CPI inflation and growth of real
GDP, y© consists only of the rate of CPI inflation in China, and y" contains three variables, the
us federal funds rate, the CPI inflation rate in the US, and the growth of real GDP in the United
States."® | will make no attempt to identify separately the structural shocks that correspond to each of
these variables. The results | report below only rely on identifying the US shocks as a group, the
Chinese shock, and the shocks to the country being analysed as a group % To achieve this
identification | can rely on the standard Cholesky factorisation of the covariance matrix of the VAR
residuals.

Before we proceed, two types of complications have to be dealt with: the implications of expectations
variables in the structural equations, and the effects of leaving out (in the empirical implementation)
some relevant variables.?" It turns out that neither of these will change the basic structure of the VAR

A number of authors have recursive structures of this type to identify partially estimated VAR systems for small open
economies. A partial list includes Genberg, Salemi and Swoboda (1987), Cushman and Zha (1997), Hoffmaister and Roldos
(1997), and Genberg (2003).

Checks for robustness of the results were carried out with two alternative model specifications: one in which yti , yf and
y{J each contained two variables, the rate of CPI inflation and the growth rate of real GDP, and another in which mainland

China was eliminated and where yti and y_ each contained the rate of CPI inflation, the growth rate of real GDP, and a
short-term interest rate.

% Even though there is only one Chinese shock in the model, | will not be able to identify it as a structural shock because it

presumably represents a linear combination of supply and demand shocks in China.

2 The arguments in this and the following two paragraphs are adapted from Genberg (2003).
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representation, at least as far as our use of it is concerned. If expectations of future values of the

elements in (yf,ytc,ylU ) belong in the structural model, then we can eliminate them by invoking an
expectations generating mechanism where the expectations of future values are replaced by
projections of current and past information. This means that expectations of future y, will be functions

of current and past values of y;, y° and y_, that expectations of future values of y’ will be
functions of yZ and y., and that expectations of future values of y.  will be functions of current and

past values of y’. Hence, the triangular structure of the VAR representation in equation (10) will
remain the same.

A similar argument can be made with respect to omitted variables. Suppose a domestic variable that is
important for the propagation mechanism of the shocks is left out of the empirical model. In this case it
is effectively included in the structural error term. In a larger model including the additional variable
would still have the triangular form of both (9) and (10). Eliminating the additional variable from the
system by direct substitution would lead to a model in which the first element of the “structural” error
in (9) would now contain the structural errors in both of the lower blocks of the system. The structural
errors in these lower blocks would remain the same, however. A consequence of this would be that
our method of identification of the elements of (yt'yfytu) will lead to an overestimate of the
important of domestic shocks in the system.

If some element of y.’ has been left out of the model, a similar argument implies that the structural

errors in the y;’ equations will be a linear function of the true errors in these equations and the error in
the left out equation. But the triangular structure of VAR would be preserved, including the property
that VAR errors of the higher ordered variables will be a linear combination of both their own and lower
ordered shocks, whereas the VAR errors corresponding to the lowest ordered variables, y, , will be
functions only of their own shocks.

The data

Quarterly data on all variables were generously provided by Stefan Gerlach, and they are thus a
subset of those used in Gerlach et al (2003). The consumer price and real GDP series were
seasonally adjusted in Eviews using the X-12 option. Quarterly growth rates were calculated as
1st differences of the natural logarithm of the corresponding levels. The sample period is 1990:1 to
2002:4.

Estimation and calculations of variance decompositions and historical decompositions were carried out
in RATS 6.0.

Table 3
Countries and variables used in the VAR analysis
Symbol Country Variables included
yi i = {Hong Kong SAR, Korea, Malaysia, — CPIl inflation
Philippines, Singapore, Taiwan (China), — real GDP growth
Thailand} — money market interest rate
y© China — CPlinflation
— real GDP growth
yY United States — CPlinflation
— real GDP growth
— federal funds rate

14



The results

Two sets of results will be presented and analysed. First | will ask what proportions of the forecast
error variances of inflation and growth in country i can be ascribed to shocks in the United States, in
China and in the local economy. This will reveal whether there are differences among the countries in
the degree of dependence on external shocks and gauge the relative importance of China and the
United States as the source of these shocks. Second, the actual inflation will be decomposed into
components that are due to US shocks, mainland China shocks and local shocks in an attempt to
isolate the importance of domestic policy differences.

Decomposition of forecast error variances

By definition forecast errors are the consequences of shocks occurring between the time of the
forecast and the realisation of the outcome. The variance of the forecast errors can thus be attributed
to the variance of the underlying shocks, and provided the shocks are uncorrelated with each other, it
is possible to decompose the total variance into the contribution of each of the shocks. As explained
above, the restrictions imposed on the VAR permits a decomposition according to the country origin of
the shocks but not to the market origin. Table 4 presents the results obtained for forecast horizons of
8 and sixteen quarters for the inflation rates and the real growth rates.?

Table 4
Decomposition of the forecast error variance'
Inflation Real growth
Of which due to Of which due to
mainland China mainland China

Singapore 67.57 3.14 50.07 13.44

Malaysia 66.95 15.19 65.89 3.74

& | Hong Kong SAR 54.17 8.19 54.52 4.56

§ | Taiwan, China 42.85 24.28 54.3 11.98

o | Korea 42.34 6.82 46.55 1.63

Philippines 41.93 8.5 35.78 7.4

9 Thailand 32.13 3.24 56.22 10.13
®©

< Hong Kong SAR 77.64 10.39 56.46 4.87

Malaysia 70.98 19.96 67.49 4.09

§ Singapore 69.97 2.91 51.34 12.84

8 | Taiwan, China 50.85 23.73 60.16 12.56

g Philippines 50.08 8.27 39.14 6.99

Korea 47.05 6.29 49.47 1.77

Thailand 4574 7.26 58.61 9.99

! Baseline model with three US variables (CP!I inflation, real GDP growth, federal funds rate), one mainland China variable
(CPI inflation), and two local variables (CPI inflation and real GDP growth). The equations contained 4 lags of each of the
variables as well as a constant term.

2 The results in Table 4 refer to VAR systems with four lags of each variable in each equation. Very similar results are

obtained with systems estimated with three lags. For example, the correlation coefficient between the sixteen quarter
horizon FEVs for the 3 lag systems and those for the 4-lag systems are .95 for inflation and .85 for real growth.
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Several aspects of the results are noteworthy. First, foreign shocks are generally very important for
these countries. For the two countries with arguably the most stable exchange rate vis-a-vis the US dollar,
Hong Kong SAR and Malaysia, over 70 percent of the forecast error variance (FEV) of inflation at a
horizon of sixteen quarters is explained by external shocks. For the other countries, the proportion
accounted for by external shocks is close to or exceeds one half. This means that even if conventional
models of inflation - ie models in which the output gap, the real interest rate and the real exchange
rate are the proximate determinants - are applicable to the economies in our sample, it is important to
realise that the driving variables in these models are themselves heavily influenced by external forces.

In view of the small size of the economies, their substantial openness to trade, and their proclivity to
conduct monetary with a view towards stabilising the nominal exchange rate, it is not surprising that
external sources of shocks should be so important. It is perhaps more surprising that only a relatively
small part of the external effects can be associated with shocks originating in China. Shocks to the
US variables generally account for the largest part of the external effects, even if in Hong Kong SAR,
Malaysia and Taiwan, China, the proportion of the FEV accounted for by mainland China is
signiﬁcant.23 It should be kept in mind that these results are based on relationships estimated for the
entire period from 1990 to 2003. It is likely that China has become more important over time in the
region as trade and financial linkages have grown. To capture such effects one would have to rely on
econometric techniques that allow for time varying coefficients, a potentially fruitful area of future
research.

It bears emphasising that even if mainland China is not an important source of shocks, it is quite
possible that it constitutes an important mechanism of transmission of shocks coming from elsewhere.
In fact, given the fixed exchange rate between the renminbi and the US dollar for much of the sample,
one would expect the Chinese economy to be influenced significantly by developments in the United
States, and, in view of China’s strong trade links to the other countries in the region, the shocks
originating elsewhere would affect them as well. If this result holds up to further scrutiny, it implies that
it is misleading to look at relationships between China and the other countries in the region without
checking for the influence of the United States.

The third striking result in Table 4 is the differences between Hong Kong SAR, Malaysia and
Singapore on the one hand, and Korea, Philippines, Taiwan (China) and Thailand on the other, with
respect to the importance of external influences for the forecast error variance of CPI inflation. At the
sixteen quarter horizon the share accounted for by external shocks is about 70% for the former group
of countries whereas it is “only” around 50% for the latter. My interpretation of this difference is that it
reflects a greater independence of monetary/exchange rate policy in Korea, Philippines, Taiwan (China)
and Thailand than in the other countries.**

Finally, it is interesting to note that there is much less difference between the countries with respect to
the decomposition of the forecast error variance of real growth rates. If my interpretation is correct, this
means that monetary independence can provide some control of domestic price developments but that
this is less the case for output fluctuations.

Historical decomposition of inflation and output movements

Since the assumption of a recursive structure of the relationships between the United States, China
and each of the countries permits us to identify the origin of the shocks to the inflation and real growth
equations, it is possible to calculate how much of the forecast errors in those variables is due to

% QOur results for Hong Kong SAR and Taiwan, China, are consistent with those reported in Kumar et al (2003) who found that

prices in these two economies were strongly influenced by price developments in mainland China. Contrary to our findings,
their results also showed significant influences of China on Singapore and no effect on Malaysia. A possible reason for the
discrepancy is that their results were based on bi-variate VARs including only prices, whereas ours also control for the
influence of US variables.

2 When VAR systems were estimated in which a domestic short-term interest rate was included, instead of the inflation rate in

mainland China (ie where both yti and y¢’ contained the rate of CPI inflation, the growth rate of real GDP and a short-term

interest rate, and y? was eliminated), there was a tendency for the external component of the FEVs for the domestic

inflation rate and the interest rate to be correlated across countries. That is, in countries where domestic shocks accounted
for a relatively larger portion of interest rate movements, the inflation rate was also less dependent on external shocks.
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shocks from each region. | will conduct such a decomposition to illustrate the sources of the evolution
of inflation and real growth in the six countries since the mid-1990s, and to discuss similarities and
differences among the countries in their response to the same external economic environment.

The results of the decomposition are displayed in Chart 4 for the year-on-year CPI inflation rates and
in Chart 5 for year-on-year real growth rates. The thick solid line represents the actual realisations of
the corresponding variable, and the line with long dashes (— — — ) depicts the forecast as of the
fourth quarter of 1994. In other words, this is the path that one would have expected the variables to
follow on the basis of the estimated VARs and on the assumption that no shocks would occur. The line
based on short dashes (- - -) represents the forecast combined with the effects of the shocks
associated with the United States, and the thin solid line the forecast plus the effects on all external
shocks (associated with both the United States and China). By design the difference between the thick
and the thin solid lines shows the effects of the purely domestic shocks.

Focusing first on the influence of external shocks on inflation rates, it is possible to distinguish
between three groups of economies. In Hong Kong SAR and Singapore, innovations in inflation are
closely associated with shocks in the United States and (for Hong Kong SAR) the mainland, even
though domestic shocks had some positive impact immediately before the 1997-98 crisis and negative
impact immediately thereafter. In Korea, Philippines and Thailand domestic shocks account for a more
significant part of the forecast errors - especially around the crisis years - and the external shocks are
predominantly from the United States.® Finally for Malaysia and Taiwan, China, the role of mainland
China is particularly strong. For the three countries where mainland China has had the strongest
influence, the impact has been to reduce inflation during the first part of the period (until about the end
of 2000). Thereafter its effect is more muted and not unidirectional.

Turning to decomposition of real GDP growth rates, it is again noteworthy that external shocks, and in
this case these are mainly of US origin, explain substantial portions of the innovations except during
the period 1997-99 where “domestic” factors played an important role. “Domestic” is placed in
quotation marks because on closer inspection these turn out to be quite closely correlated across
countries, as if in fact they had a common source. Tables 5a and 5b report the correlation coefficients
for the period as a whole, as well as for 1997-99. Significant correlation coefficients are shown in bold
(99% level) or italics (95% level). They suggest that with the exception of Taiwan, China, the
“domestic” shocks may be the result of some left out common, and hence external, factor. The boom
and bust in capital flows associated with the crisis is the obvious candidate.

The information in the historical decompositions makes it possible to compare the responses in each
of the six countries to the same external shock. Chart 6 shows the joint contribution of the three
US shocks to inflation in each of the countries and Chart 7 does the same for real growth. Recall that
the VAR is specified in such a way that the US variables depend only on each other and not on the
other countries. This implies that the shocks to the US variables will be exactly the same for each of
the countries. The charts therefore measure the impact of the same external shocks on each of the
countries, and the charts can therefore be used to gauge the structural similarities and differences
between the countries.?

While the responses of Hong Kong SAR, Korea, Malaysia, Singapore and Thailand are broadly
speaking quite similar to each other, there are some differences in both amplitude and phase. The
reactions of Philippines and Taiwan, China, are more idiosyncratic. We can therefore conclude that
differences in inflation performance in the former set of countries must be due primarily to the nature of
domestic policy responses and shocks, whereas for the latter two countries it appears that structural
differences may also play a role.

% |tbears recalling that the United States is used as a proxy for world market conditions in general. For the interest rate this is

arguably quite reasonable, whereas for external inflation and growth it may be a source of mis-specification.

% The responses plotted in the charts are similar to standard impulse response functions. The difference is that instead of

showing the response to a unit shock of a particular variable, the charts depict the responses to the estimates of the actual
shocks that occurred in the United States.
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Chart 5
Historical decomposition of year-on-year growth rates of real GDP
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Table 5a

Correlation between the contributions of
“domestic” shocks to growth of real GDP

1996:1-2002:4

Taiwan, . . . Hong I

China Thailand | Singapore | Malaysia Korea Kong SAR Philippines
Taiwan, China 1.00
Thailand 0.12 1.00
Singapore 0.62 0.55 1.00
Malaysia 0.07 0.54 0.47 1.00
Korea 0.15 0.68 0.47 0.80 1.00
Hong Kong SAR 0.38 0.41 0.68 0.71 0.59 1.00
Philippines 0.18 0.69 0.53 0.72 0.79 0.78 1.00

Table 5b
Correlation between the contributions of
“domestic” shocks to growth of real GDP
1997:1-1999:4
Taiwan, . . . Hong o
China Thailand | Singapore | Malaysia Korea Kong SAR Philippines
Taiwan, China 1.00
Thailand 0.42 1.00
Singapore 0.36 0.90 1.00
Malaysia 0.36 0.79 0.78 1.00
Korea 0.45 0.92 0.89 0.91 1.00
Hong Kong SAR 0.07 0.59 0.72 0.89 0.76 1.00
Philippines 0.36 0.78 0.84 0.94 0.90 0.93 1.00
Chart 6
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Chart 6 (cont)
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Extensions

The VAR analysis has uncovered interesting similarities and differences across the countries in the
sample, and | have suggested that these may be related to differences in monetary/exchange rate
policies they have adopted. It is not possible to test this suggestion formally within the system of
equations that | have estimated, however. One way to do so would be to estimate policy reaction
functions together with equations for inflation and output growth, and to simulate the counterfactual
situation where all countries are assumed to react in the same way to the external shocks. This
approach would require a higher dimension VAR, as well as the imposition of additional restrictions, to
identify the structural policy reaction equation.

Extending the dimension of the VAR system quickly leads to problems of degrees of freedom. To deal
with this it may be interesting to adopt a Bayesian procedure as implemented by Sims and Zha (1998)
which involves combining prior assumptions about the structure of the interactions with information in
the data. If the same prior assumption is used for all countries, this approach could be useful in
highlighting differences between them that really stand out in the data.

Another approach to dealing with the problem of degrees of freedom would be to estimate a panel
VAR system in which differences among countries are introduced by having separate monetary policy
reaction functions for each one. The panel structure may also allow the estimation to be carried out on
a shorter sample, which would make coefficient instability due to structural changes less of an issue.

5. Summary and conclusions

Several countries in East Asia have experienced persistent deflation in the recent past, most notably
Japan and Hong Kong SAR, but also mainland China. Other countries in the region have had low
rates of inflation but only relatively brief periods of falling general price levels. Leaving Japan aside as
a somewhat special case this paper has investigated (i) some aspects of the determinants of inflation
rates in the region, (ii) whether China has had a particularly important role to play, and (iii) why the
inflation experiences have differed between countries.

If common shocks - for example the crisis in 1997-98, deflationary impulses from mainland China, or
developments in the world economy in general - have been the main reasons for the inflation
experiences in the region, why did some countries react differently than others? The paper has
suggested answers with the help of a small analytical model. Potentially important factors include
differences in price and wage adjustment processes combined with non-linearities in the reaction of
aggregate demand, differences in trade structure which condition the competitive effects of price and
exchange rate changes, and, most importantly in my view, differences in monetary policy response.

Empirical analysis of these issues has been carried using vector autoregression models for seven
small economies: Hong Kong SAR, Malaysia, Korea, Philippines, Singapore, Taiwan (China) and
Thailand. The models have a semi-structural interpretation due to the recursive structure of
interactions between the United States, China and the small economies in the region. While some of
the results are expected, for example that external shocks are very important for inflation and GDP
growth in these small countries, others are less in line with conventional views. Shocks originating in
China do not appear to be as important as might be gleaned from the literature. Instead,
developments in the world economy in general, represented in the empirical analysis by the United
States, are more important by far as sources of external shocks. This does not rule out China as an
important conduit of such shocks to the other countries. In fact, this is what one would expect given
Beijing’s fixed exchange rate policy.

The results also point to interesting differences in the responses of individual countries to the same
external shocks. It is argued that some of these differences can be ascribed to differences in
monetary/exchange rate policies, but the evidence is more circumstantial than based on estimated
policy reactions. It is suggested that extensions of the empirical framework may be able to uncover
direct evidence for differences among countries.

22



References

Ahearne, A, J Gagnon, J Haltimaier, S Kamin et al (2002): “Preventing deflation: lessons from Japan’s
experience in the 1990s”, Federal Reserve Board International Finance Discussion Papers, no 729,
June.

Borio, Claudio and Andrew J Filardo (2004): “Back to the future? Assessing the deflation record”, BIS
Working Papers, no 152. Basel: BIS, March.

Bryant, Ralph C, Peter Hooper and Catherine L Mann (1993): Evaluating policy regimes, new research
in empirical macroeconomics, The Brookings Institution Press, Washington DC.

Cushman, David O and Tao Zha (1997): “Identifying monetary policy in a small open economy under
flexible exchange rates”, Journal of Monetary Economics, vol 39, pp 45-65.

Disyatat, Piti (2003): “Asia in a low inflation environment: facts, origins, and implications for policy”,
Bank of Thailand Discussion Paper DP/03/2003, March.

Fung, B, G Ma and R McCauley (2003): “Deflation and its challenges to monetary policy in Asia”,
unpublished BIS Working Paper.

Genberg, Hans (2003): “Foreign versus domestic factors as sources of macroeconomic fluctuations in
Hong Kong”, Hong Kong Institute for Monetary Research, Working Paper, no 17/2003.

Genberg, Hans, Michael K Salemi and Alexander K Swoboda (1987): “Foreign and domestic
disturbances as sources of aggregate economic fluctuations: Switzerland 1964-1981”, Journal of
Monetary Economics, vol 19, pp 45-67.

Genberg, Hans and Laurent Pauwels (2005): “Wage-price dynamics and deflation in Hong Kong”,
Pacific Economic Review, 10, pp 191-216.

Gerlach, Stefan, Raphael Lam and Wenshen Peng (2003): Disinflation and deflation in Asia: a panel
data study, mimeo, 28 November.

Gerlach-Kristen, Petra (2004): Internal and external shocks in Hong Kong: empirical evidence and
policy options, mimeo, University of Hong Kong.

Hoffmaister, Alexander and Jorge Rolddés (1997): “Are business cycles different in Asia and Latin
America?”, Working Paper WP/97/9, International Monetary Fund.

Ito, Takatoshi and Tomoko Hayashi (2004): “Inflation targeting in Asia”, HKIMR Occasional Paper
no 1, HKIMR, Hong Kong.

Kumar, Manmohan S, Taimur Baig, Jorg Decressin, Chris Faulkner-MacDonagh and Tarhan
Feyziogulu (2003): “Deflation: determinants, risks and policy options”, IMF Occasional Paper, 221,
International Monetary Fund, Washington DC, June.

Schellekens, Philip (2003): “Deflation in Hong Kong SAR”, IMF Working Paper WP/03/77, International
Monetary Fund, Washington DC.

Sims, Christopher A and Tao Zha (1998): “Bayesian methods for dynamic multivariate models”,
International Economic Review, vol 39, no 4: “Symposium on forecasting and empirical methods in
macroeconomics and finance”, pp 949-68.

23



Comments on Hans Genberg, “External shocks,
transmission mechanisms, and deflation in Asia”

Steven Kamin
Federal Reserve Board

| would like to thank the BIS for giving me the opportunity to comment on a very interesting and very
topical paper. With the issue of deflation having received renewed attention in recent years, it is
natural to look to Asia for lessons about the origin, behaviour and impact of deflation. Hans Genberg’s
paper adds important new insights to our growing understanding of this issue. Before proceeding, |
should note that the comments | will be presenting are my own and do not necessarily reflect the
views of the Board of Governors of the Federal Reserve System or its staff.

The paper analyses the role of external shocks in the behaviour of prices in six developing Asian
economies: Hong Kong SAR, Korea, Malaysia, Singapore, Taiwan (China) and Thailand. On the first
reading of his paper, | will confess to having been a little surprised that the paper did not focus on the
poster-children for Asian deflation, China or Japan. However, | will concede that there may be merit in
concentrating on Asia’s less prominent episodes of deflation and disinflation. | should also note that
Genberg’s paper largely puts aside Indonesia and the Philippines, two Asian countries with much
higher inflation rates. As a first cut at the issue, this, too, is defensible, although it does weaken any
generalisations that might be made about the region.

| was also surprised, on first reading, by the paper’s focus on external shocks, considering that
deflation in both China and Japan appears to be largely homegrown. As indicated in Figure 1,
however, the smaller Asian economies considered in the paper are considerably more open to trade
than are China or Japan. There are thus some grounds to believe that deflation in the smaller
economies may owe importantly to external shocks, although, in the end, | am going to conclude that
these external shocks represent only a small part of the story.

In my remarks today, | will first briefly review the paper’s theoretical model and empirical work. | will
then touch on several issues not addressed in the paper, but which are relevant to any broader
discussion of deflation in Asia.

Theoretical model

Genberg develops a simple theoretical model to show how external shocks emanating from outside a
particular region might influence the prices of economies within that region. The key point that comes
out of the model is that deflationary shocks arising outside the region - for example, the United States -
will affect economies within the region not only directly (through their bilateral trade links with the
United States) but also indirectly, as the regional economies trade with each other and pass along the
knock-on effects of the original deflationary shock.

This point is not particularly novel or surprising, but it is certainly relevant to a region where the
economies trade so intensively with each other. As shown in Figure 2, a large fraction of the trade of
the developing Asian economies is with each other. Thus, it makes perfect sense that when the
US economy contracts, for example, not only does that depress the Korean economy directly, but also
indirectly by depressing the economies of Taiwan (China) and Hong Kong SAR.

Unfortunately, this transmission mechanism is completely ignored in the empirical research that
follows. Genberg estimates vector autoregressions (VARs) separately for each of the six small Asian
economies, so there is no scope to measure interactions between the economies within the region.
This puts into question the value of the theoretical model in this paper.
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Empirical analysis

At the core of the paper are the VARs estimated for the “small Asian” economies. These have a rather
special recursive structure: US output, prices and interest rates affect, but are not affected by, Chinese
prices and the prices and output of the “small Asian” economies. Chinese prices affect, but are not
affected by, “small Asian” prices and output. There are neither contemporaneous nor even lagged
feedbacks from the “small Asian” economies back to China and the United States, or from China back
to the United States.

This recursive structure appears to be at considerable variance with the mounting role of developing
Asia, and particularly China, in the world economy. A year ago, the financial press was rife with stories
about China causing global deflation. This prompted me to co-write a paper, “Is China Exporting
Deflation?”, which found an impact of Chinese exports on the import prices of its trading partners,
including the United States. Then, just as this paper was completed, everyone seemed to switch to
worrying about China causing global inflation, as its frenetic pace of investment and growth boosted
demand for world commodities.

The upshot of this is, first, that some feedback from China (and possibly the other developing Asian
economies) to the United States would seem likely, and ought to be tested within the paper's VAR
framework. Second, and more importantly, Chinese GDP might be added to the VAR, although |
recognise that quarterly data on Chinese GDP are quite scanty. As Figure 2 indicates, exports to
China comprise a healthy fraction of these countries’ total exports and are a key driver of their growth -
Chinese GDP is more likely to affect inflation in the developing Asian economies than Chinese prices.

Moving to the estimation results themselves, | would highlight two central findings from the VAR
analysis. First, external shocks explain much of the variance in inflation in the six Asian countries,
nearly all of which is accounted for by the United States, not China. Second, during the period 1999-
2002, movements in inflation are well explained by external shocks.

How reliable are these results, and how should we interpret them? | would start out by recalling that
Chinese GDP is missing from the analysis, and Japan is excluded altogether. This qualifies the result
that the US economy accounts for most of the external shocks affecting developing Asia, even if the
US economy is considered a reasonable proxy for the global economy more generally.

More broadly, | was surprised by the very high share of the variance of inflation explained by external
shocks, which generally exceeds that found in similar VAR studies. My colleague at the Federal
Reserve, Shaghil Ahmed, who has considerable experience estimating VARs, was kind enough to
estimate some similar models for Malaysia and Korea. He found the variance decompositions to be
broadly similar to those reported by Genberg. However, those decompositions were quite sensitive to
the number of lags used, and the standard errors around those decompositions were quite large. The
lack of precision probably owes to the relatively small sample size: only thirteen years of quarterly
observations. Therefore, | would take the variance decompositions with a grain of salt.

Finally, and most importantly, while the paper never says this directly, there is the implication that
external shocks are responsible for the deflation, or very low levels of inflation, experienced by the
Asian economies in recent years. Such an inference, however, does not follow from the evidence
presented in this paper. The VAR forecasts of inflation for the 1999-2002 period jump off from the
history of inflation and other variables up through the end of 1998. As shown in Figure 3, however,
inflation in developing Asia had already plummeted by early 1999, largely reflecting the emergence of
large output gaps in 1997 and 1998. Therefore, my sense is that the disinflation and deflation that took
place in the 1999-2002 years was less the result of shocks occurring during that period than it was the
result of the preceding Asian financial crisis.

Morever, | doubt that the Asian crisis was primarily external in origin, and had the author started his
VAR forecasts in 1997 rather than 1999, | am sceptical that external shocks would have been found to
explain the sharp falloffs in output and inflation that took place in 1997 and 1998. Rather, my suspicion
is that disinflation in developing Asia was largely a homegrown event - in large part, the result of a
collapse of domestic demand following the bursting of the credit and investment bubble of the
mid-1990s. Equity prices in the region substantially underperformed the US market for years after the
crisis (Figure 4). The share of investment to GDP fell dramatically, as did the growth of bank loans
(Figure 5). Finally, declines in inflation were associated with the emergence of large current account
surpluses (Figure 6). All these developments recall Japan’'s experience with deflation, and are
symptomatic of shortfalls in domestic demand rather than of external shocks. | would agree that the
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global high-tech downturn in 2001-02 added to downward price pressures, as is evident in Figure 3,
but it was the already existing fragility of demand in the region that made it so vulnerable to that
downturn.

Related issues

In the remainder of my remarks, | would likely to briefly touch upon two questions that seem germane
to the issue of Asian deflation. First, has deflation hurt the Asian economies? Put another way, is
deflation in Asia an example of “good” deflation or “bad”? Much depends, of course, on how one
defines these terms. Somewhat arbitrarily, | will define bad deflation as that which results when the
growth of demand falls substantially short of low, or merely ordinary, growth of supply. Under these
circumstances, economic activity may contract. Additionally, deflation imposes direct costs because
constraints on nominal variables become binding: nominal wage rigidities prevent real wages from
adjusting, and interest rates hit the zero lower bound.

Conversely, good deflation arises when demand falls short of very rapid growth in supply; in this case,
output continues to rise and neither nominal wages nor interest rates need hit their lower bounds. This
might more properly be called benign deflation, since there is nothing about the deflation per se that is
actually good.

A quick glance at the Asian economies indicated in Figure 7 indicates Japan to be a clear case of the
bad deflation, while China comes close to exemplifying good deflation. The remaining economies in
the region fall somewhat in between - even Hong Kong SAR, with its substantial deflation, steady
declines in property prices, and constrained monetary policy, has registered quite respectable rates of
GDP growth in recent years.

A second question that presents itself is whether there is something special about the Asian
economies that make them more prone to deflation. As shown in Figure 8, compared with a wide array
of countries, the Asian economies are distinctive for their combination of low inflation with high GDP
growth. What accounts for this? One possibility is that these economies have high productivity growth,
and this weighs on prices. Another possibility is that the Asian economies are exceptionally open, as
some studies have linked openness to low inflation. My own hypothesis is that, for whatever reasons,
Asian prices are exceptionally flexible and hence more likely to decline in the face of slack demand.
Marc Klau, at the BIS, and | have estimated panel regressions linking inflation rates in different regions
to lagged inflation, rates of change of exchange rates and foreign prices, the real exchange rate and
the output gap. As shown in Figure 9, the results for developing Asia indicate an unusually weak
response to lagged inflation, suggesting inflation is not very persistent, and an unusually strong
response to the output gap. These results rationalise the rapid decline in inflation that occurred toward
the end of the 1990s, notwithstanding the sharp fall in currency values.

To conclude, Professor Genberg has written an interesting and provocative paper. It raised my
awareness of the role of external factors in developing Asia’s deflation, particularly during the recent
global slowdown. However, many important issues in this area remain unresolved.

Figure 1
Openness to merchandise trade (2003)
Exports/GDP (percent) Imports/GDP (percent)
Hong Kong SAR 141.3 146.6
Korea 32.6 29
Malaysia 101.8 76.9
Singapore 172.8 140.7
Taiwan, China 50.4 44.5
Thailand 54.8 51.8
China 311 29.3
Japan 10.9 8.9
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Figure 2
Destination of exports

Percent of 2003 merchandise exports1

To rest of To China/ To all other

emerging Asia Hong Kong SAR economies
Hong Kong SAR 9.1 - 90.9
Korea 14.6 25.8 59.6
Malaysia 31.8 16.2 53.1
Singapore 34.6 17 48.4
Taiwan, China 43 34.4 22.6
Thailand 22.7 124 64.8

' Source: IMF Direction of Trade Statistics, except for Taiwan, China.

Figure 3
Inflation and output gaps in developing Asia’
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Investment and bank loans in developing Asia’
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Figure 6

Inflation and current account balances in developing Asia’
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Inflation and GDP growth in developing Asia (1999-2003)
3.00
m Korea
2.00
m Malaysia
® Thailand
1.00
.g m Singapore )
= m Taiwan, China China
'; 0.00 T T T T T T T Ll
g o.po 1.00 200 3.00 400 500 £.00 7.00 8.00 9.00
Z
m Japan
-1.00 -
-2.00 -
Hong Kong SAR
-3.00 =

Average GDP growth

29



Figure 8
Inflation and GDP growth worldwide (1999-2003)
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Figure 9
Panel regressions for inflation’
Dependent variable A log (P)
All countries Latin America Asia Industrialised
GLS GLS-IV GLS GLS-IV GLS GLS-IV GLS GLS-IV
Alog (P)-4 0.45 0.41 0.29 0.33 0.08 0.14 0.44 0.52
(16.63) (12.86) (8.16) (7.20) (1.03) (1.35) (8.18) (7.70)
Alog (P)-2 -0.16 -0.15 —-0.10 -0.11 -0.17 -0.14 0.07 0.05
(-6.50) (-5.19) (-3.26) (-2.62) (-1.75) (-1.17) (1.54) (0.80)
Alog (P*) 0.60 0.62 0.69 0.76 0.59 0.75 0.42 0.44
(8.01) (5.99) (4.12) (3.89) (2.14) (1.69) (3.30) (2.81)
Alog (E) 0.55 0.61 0.77 0.76 0.14 0.22 0.06 0.05
(32.06) (29.24) (30.65) (25.69) (4.88) (5.02) (5.08) (4.01)
log (RER)_4 0.17 0.18 0.28 0.22 0.08 0.08 0.03 0.03
(9.24) (7.07) (4.79) (2.84) (3.88) (3.04) (3.62) (3.04)
YGAP_; 0.25 0.28 0.28 0.63 0.27 0.35 0.15 0.10
(3.86) (2.73) (0.76) (1.03) (3.57) (2.71) (5.02) (3.03)

Note: Sample period 1983-99. t-statistics in parentheses. GLS: Generalised least square estimation.

' From Steven Kamin and Marc Klau, “A multi-country comparison of the linkages between inflation and exchange rate
competitiveness”, International Journal of Finance & Economics, April 2003.
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