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Abstract 

In this paper, we investigate the spillover of the financial-market volatility arising 
from the East-asian crisis on financial markets in Australia and New Zealand. We 
do this by examining the impact of the major ‘news’ from Asia on the stock, bond 
and foreign exchange markets of the two countries. We find that news – both 
positive and negative – about developments in the crisis economies in Asia clearly 
had repercussions for financial markets in Australia and New Zealand. But this 
increased volatility should be kept in perspective: US-market and own-market 
developments generally had much greater influence on prices and volatility than 
the shocks originating in the Asian crisis economies. Importantly, the  
financial-market price reactions were very similar in Australia and New Zealand, 
despite the different monetary policy responses in the two countries. The notable 
differences in responses occurred between asset classes, not between the two 
countries. 

JEL Classification Numbers: E44, G15 
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THE RESPONSE OF FINANCIAL MARKETS IN AUSTRALIA 
AND NEW ZEALAND TO NEWS ABOUT THE ASIAN CRISIS 

Luci Ellis and Eleanor Lewis 

1. Introduction 

As financial markets become more integrated, shocks can be transmitted quickly 
between them. In times of market turmoil, this implies that the effects of negative 
shocks might be felt in markets far removed from the originating market. In this 
paper, we investigate the spillover of financial-market volatility, specifically the 
impact of news from Asia (Korea, Thailand and Indonesia, as well as Malaysia and 
the Philippines) during the 1997–1998 financial crisis, on financial markets in 
Australia and New Zealand. We examine the initial impact of key events and 
announcements in the Asian crisis period and the spillover of these effects, as 
measured by both financial prices and proxies of their volatility.  

We find that news – both positive and negative – that came out of Asia during the 
crisis clearly had repercussions for financial markets that were not directly affected 
by these events. But these effects must be put in perspective: developments in the 
US market generally had a much greater influence on Australasian price 
movements and volatility than cross-market shocks originating in the Asian crisis 
economies. This result is in line with previous work on the importance of overseas 
returns in Australian markets (Kortian and O’Regan 1996). We also find evidence 
indicating that stock markets reacted to developments in Asia with a lag, after the 
US reacted, rather than reacting directly to the news itself. 

Our results indicate that the volatility in Australian and New Zealand financial 
markets was generally as great or greater in late 1998 – which we term the ‘world 
crisis’ period – than in the 1997–1998 period, when the main news events of the 
Asian financial crisis occurred. We also find that the apparent spillover of financial 
market shocks from Asia to Australia and New Zealand was small and – for some 
asset classes – smaller in the Asian crisis period than previously. This implies that 
the shocks originating in Asia were less important for Australian and New Zealand 
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markets than were the global ‘common’ shocks affecting all of these markets 
simultaneously. 

The evidence suggests that the volatility seen in Australian and New Zealand 
markets was not affected by the different stances of monetary policy, or the 
differing natures of the monetary policy regimes in the two countries. The effects 
of developments in Asia on volatility in Australian and New Zealand financial 
markets were remarkably similar, despite the distinctly different methods used to 
conduct monetary policy over that period. These results may reflect the short-run 
measure of volatility that we adopt in this paper, however. The levels of the 
financial-market variables in Australia and New Zealand display differing profiles: 
there were large divergences in stock and bond prices over the period. On the other 
hand, the exchange rates of the two currencies against the USD moved together, 
reflecting that these currencies are generally traded as a bloc. 

This paper draws on the literature on contagion (Eichengreen, Rose and 
Wyplosz (1996) is a key empirical paper; see Dungey (1999) for a survey). Calvo 
and Mendoza (1999) show that contagion of financial-market volatility might 
increase as world markets become more integrated. In certain circumstances, the 
costs of gathering and analysing information about unfamiliar foreign markets may 
outweigh the perceived benefits. This can result in investors choosing to act on the 
basis of rumours unrelated to market fundamentals, instead of on complete 
information. In addition, fund managers may face incentives that encourage herd 
behaviour in portfolio allocation decisions. Both of these effects can result in 
contagion of financial volatility from markets in one country to those in other 
countries. 

Masson (1998) has defined contagion as the portion of financial-market volatility 
that cannot be explained by normal factors such as domestic fundamentals and 
global common shocks. However, much of the contagion literature focuses on the 
propagation of exchange rate crises and does not deal explicitly with the 
transmission of volatility outside of crisis periods (Dungey and Martin (2001) is an 
exception). This paper bears greater resemblance to the literature on ‘meteor 
showers and heat waves’, which studies geographic (time-zone) patterns in the 
volatility of particular securities (Engle, Ito and Lin 1990; Fleming and 
Lopez 1999). We seek to identify the effect of ‘meteors’ – as measured by news 
events or volatility in one market – on returns and volatility in other markets. 
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Previous work on the effects of macroeconomic ‘news’ on Australian financial 
market prices and volatility has focused on announcements made at pre-scheduled 
times, such as Australian CPI releases (Campbell and Lewis 1998; Kim 1996). In 
these cases, the content of an announcement may be a surprise, but its timing is 
not. Therefore, it is possible for market participants to plan their contingent trading 
strategies in advance. If the timing of an announcement is not known in advance, 
however, traders have less opportunity to plan for its effects. Previous empirical 
work for other countries has suggested that unscheduled announcements tend to 
have more persistent effects on financial returns than do scheduled announcements 
(Almeida, Goodhart and Payne 1998), although the difference can be measured in 
hours. In general, studies of this kind examine the impact of economic 
announcements on ‘own’ financial markets. The present paper, however, focuses 
on the effects of unscheduled (though potentially anticipated) announcements 
relating to one group of countries on the financial markets of other countries. 

The paper proceeds as follows. In Section 2, we discuss the reasons why financial 
markets in Australia and New Zealand might have been affected by the financial 
crisis in Asia. We also discuss our measure of news events and the  
financial-market data to be analysed. Section 3 contains the empirical evidence on 
the response of financial markets in Australia and New Zealand to these news 
events, both in terms of volatility and price movements. In Section 4, we examine 
whether the spillover of financial-market returns is greater in times of crisis than in 
more-normal times, using results from vector autoregressions (VARs). Section 5 
contains some concluding remarks. 

2. Motivation and Data 

2.1 Why Australian and New Zealand Financial Markets Might be 
Affected 

There are a number of reasons why negative events relating to the Asian financial 
crisis might be expected to have a negative effect on financial markets in countries 
such as Australia and New Zealand. Firstly, to the extent that financial crises in 
some countries result in a generalised increase in uncertainty in world financial 
markets, we should expect increased volatility in financial markets in non-crisis 
countries, which usually results in lower (risk-adjusted) returns.  
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Secondly, the Asian crisis countries are important markets for Australian and 
New Zealand exports. As such, a pronounced recession in the crisis countries 
might be expected to have a negative effect on activity in Australia and 
New Zealand via the current account; these expectations would then flow through 
to financial market returns.1  

Thirdly, some market participants might have factored in some possibility – 
however remote – that contagion of the crisis could have spread as far as Australia 
and New Zealand, perhaps due to financial institutions’ debt exposures to the crisis 
countries.  

Finally, even if financial market participants do not expect that countries such as 
Australia and New Zealand will experience financial crises, they may expect that 
portfolio rebalancing behaviour could result in sharp declines in asset prices in 
countries with unrelated fundamentals. Kaminsky and Schmukler (1999) describe 
how market participants, in responding to a crisis in country A by selling  
country-A assets and buying country-B assets, may rebalance their portfolios by 
selling country-C assets, where country C is similar to country B. This ensures that 
the share of B and C assets in the portfolio remains at the desired level. This results 
in an apparent contagion of the crisis from country A to the unrelated country C. 
The effect is also consistent with the portfolio adjustment model of contagion in 
Lowell et al (1998). In addition, the effect might be compounded if there is a 
significant number of uninformed traders in the market, as they may also sell 
country-C assets if they interpret the sell-off as reflecting a change in 
fundamentals.  

The factors listed above could explain some co-movement between Asian financial 
markets and those in Australia and New Zealand. On the other hand, there may be 
reasons for Australian and New Zealand markets to move in the opposite direction 
to their Asian counterparts. If a financial crisis in one region caused overseas 
investors to repatriate or otherwise reallocate their funds, it is possible that markets 
such as Australia and New Zealand could have received them, putting upward 
pressure on asset prices in those countries. That is, Australia and New Zealand 
could have been country B, not country C, in the portfolio-rebalancing scenario of 
Kaminsky and Schmukler (1999). 
                                                           
1 This vector of contagion is essentially the economic linkages model of Lowell, Neu and  

Tong (1998). 
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Further reactions to crisis events may occur, related to the actual or expected 
response by monetary policy-makers. For example, if the authorities raise  
short-term interest rates in response to an exchange-rate depreciation – or market 
participants expect that they will do so – this may result in a fall in stock prices and 
movements in long-term bond rates. 

2.2 The Impact of News on Financial Markets 

A large literature exists on the impact of macroeconomic news on financial market 
prices sampled at high frequencies (Campbell and Lewis (1998); Fleming and 
Remolona (1997); Almeida et al (1998); Kim and Sheen (1998) and Kim (1999) 
are some recent examples).  

One distinction between most of this ‘event study’ literature and the present paper 
is that the former generally examines the effects of news events on financial 
markets in the country in which the news originated. We focus on the effects of 
news on third-country markets. In addition, most of the previous literature 
examines the effect of official macroeconomic data releases, which generally have 
pre-scheduled release dates and times. Exceptions to this are releases of German 
macroeconomic data, which do not follow a pre-determined schedule. In this case, 
market participants are less likely to be able to plan reaction strategies upon the 
release of the data. Almeida et al (1998) find that the response of the USD/DEM 
bilateral exchange rate to German releases is somewhat more drawn out than the 
response to US releases, which are pre-scheduled, although the difference can be 
measured in hours.  

The set of news events we consider go even further than this, however. Although 
the precise timing of German macroeconomic releases is not known in advance, 
they are approximately regular. So although market participants may not know the 
exact timing of the German CPI release, they know that a release will occur each 
month. By contrast, news events during the Asian financial crisis were not always 
predictable. This would tend to increase the ‘surprise’ value of news about the 
Asian crisis, relative to the surprise value embodied in regular releases of 
macroeconomic data. 

Limitations of the available data, described in the next section, prevent us from 
examining the response of Australian and New Zealand financial markets to news 
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at ultra-high frequencies of hours or minutes. Also, since we do not have 
information on the times that most of the news events occurred, we are restricted to 
examining news effects on a daily frequency.  

Asian time-zones largely overlap the Australian and New Zealand domestic trading 
zones. We would, therefore, expect that in most cases the reaction of Australian 
and New Zealand markets would begin on the same day that the Asian news events 
occurred. There will be some instances, however, in which the news events in Asia 
occurred after the market closes in Australia and New Zealand, and so the reaction 
will have occurred on the following day. 

2.3 Identifying the Timing of News Events 

The first step in assessing how news about the Asian financial crisis affected other 
countries’ financial markets is to identify the events that constitute news. We use a 
combination of two pre-existing chronologies, one from the BIS and the other from 
the IMF (BIS 1998 Table VII.6, p 131; IMF 1998 Box 2.12, p 49), as well as the 
RBA’s daily market reports. A table listing the events from these sources is shown 
in Appendix A. It should be noted that in some cases the dates cited in the IMF 
chronology differ from other IMF papers (e.g. Lane et al 1999). Where possible, 
we have verified the dates using newswire stories and other sources. The IMF and 
BIS chronologies ended in June and March 1998; we extended the chronology in 
this paper to end-August 1998 using the RBA’s daily market reports.  

Positive news will have the opposite effect on markets to negative news, 
suggesting that we should distinguish between events that are considered ‘good’ or 
‘bad’ news. We classify events relating to agreements between international 
agencies and crisis countries, announcements of rollovers of debt and certain 
reforms as ‘good news’; all other news events listed in Appendix A are considered 
to be ‘bad news’. The classification of events as positive or negative is shown  
in the right-most column in the table in Appendix A. Our listing is similar  
to the classification used by Kaminsky and Schmukler (1999), based  
on the chronology compiled by Nouriel Roubini (Roubini 1999), and to that of 
Baig and Goldfajn (1998), compiled from newswire stories.2 

                                                           
2 Although this classification is somewhat arbitrary, it did not seem to be crucial to our results. 
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Kaminsky and Schmukler (1999) report that days on which some of the most 
volatile movements in Asian financial markets occurred were not necessarily 
associated with specific news events relating to the crisis. There are a number of 
possible explanations for this. Firstly, markets might react to cumulations of news, 
so that a seemingly ‘small’ or unimportant news event can engender a greater 
response if it follows a series of news events (the ‘straw that broke the camel’s 
back’ effect). Secondly, there may be some herding behaviour by traders, so that 
sudden changes in financial prices can occur even in the absence of significant 
news. Thirdly, the news events considered may be less relevant to asset markets 
than the trading strategies used by market participants. To maximise returns from 
these trading strategies, it may be necessary to take advantage of particular market 
conditions, such as thin volume, which may not occur on news-event days.  

2.4 The Financial Market Data, Episodes and Volatility 

The data used to measure financial market returns and volatility for Australia and 
New Zealand in this study are: the broad indices of stock prices – the All 
Ordinaries Index (AOI) for Australia and the NZSE40 for New Zealand; bilateral 
exchange rates for the AUD and NZD against the USD; and the prices on futures 
contracts for Australian and New Zealand 10-year bonds, which trade on the 
Sydney Futures Exchange (SFE) and the New Zealand Futures and Options 
Exchange (NZFOE).3 

We use daily market-close data for stock prices and bond-futures prices, and  
4 pm (AEST) readings for the bilateral exchange rates. Given these data series, we 
need to derive an appropriate measure of volatility: for daily data, the usual 
approach is to take the absolute value of daily percentage changes in prices 
(returns), or squared percentage changes. To avoid introducing spurious 
autocorrelation into our measure of financial-market volatility, we do not use 
measures such as rolling standard deviations of daily returns. Although the daily 
series will be considerably noisier than series that incorporate information from a 
run of days, their time-series properties will be more informative. 

                                                           
3 The bonds data are for the ‘next’ contract to be delivered, which is a very close substitute for 

the underlying spot instrument, i.e. physical 10-year bonds. The markets in these instruments 
on the futures exchanges are deep and liquid and provide reliable price readings. These 
markets are generally considered to be more liquid than those for the corresponding physical 
securities. 
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An alternative approach would be to use the diffusion-theoretic measure of daily 
realised volatility, which can be calculated (to a close approximation) as the daily 
summation of squared intra-day returns (Anderson et al 1999). It is not clear, 
however, that volatility within the day is the appropriate measure of interest to 
policy-makers. In any case, one of the principal attractions of this alternative 
measure of realised volatility is that some transformations of it may be normally 
distributed; this did not seem to be the case for the intra-day data available to us. 
This could, at least in part, reflect that this intra-day data set had a large number of 
missing observations.4 

We examine financial-market behaviour in Australia and New Zealand from the 
beginning of 1994 to the end of August 1999. We compare times of crisis with 
other times by dividing our sample into four sub-periods or episodes:  
‘Pre-crisis’ – from 1 January 1994 to 30 April 1997; ‘Asian crisis’ – from  
1 May 1997 to 31 August 1998; ‘World crisis’ – from 1 September 1998 to  
31 December 1998; and ‘Post-crisis’ – the first eight months of 1999.5 The Asian 
crisis period spans sixteen calendar months, starting at the beginning of the month 
in which the first major news event occurred (Appendix A). We defined the end of 
the Asian crisis as being the onset of financial crises outside the Asian region; 
accordingly, we separately identify a ‘world crisis’ period, which we take as 
ending at the end of 1998 when most markets had calmed down considerably. The 
post-crisis period is therefore limited to the first eight months of 1999. 

We were constrained from beginning the pre-crisis period any earlier than  
January 1994 by the availability of the composite Asian financial indices described 
and used in Section 4. We also wanted to avoid selecting a sample for the pre-crisis 
period that was too short, as the exact beginning of the Asian crisis is not 
                                                           
4 We calculated a measure of daily realised volatility (the logarithm of the summation of 

log-intra-day returns – see Anderson et al (1999) for a derivation) using ten-minute 
observations of Australian stocks, AUD/USD bilateral exchange rates and NZD/USD bilateral 
exchange rates. We then estimated the density of these series using a standard kernel density 
estimation procedure, with an Epanechnikov kernel and Silverman (1986) bandwidth 
selection. We found a considerable degree of excess kurtosis relative to the corresponding 
normal (Gaussian) distribution. These results are available from the authors. 

5 This rather arbitrary dating is not the only way to define periods of crisis. Eichengreen, Rose 
and Wyplosz (1995), and Eichengreen et al (1996) define a crisis period by the occurrence of 
extreme values of an index of ‘exchange market pressure’, defined as a weighted average of 
movements in exchange rates, interest rates and international reserves, relative to interest rate 
and reserves changes in a numeraire country. 
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necessarily clear. As early as July 1996, there was notable pressure on the 
Thai baht, following the collapse of the Bangkok Bank of Commerce. There was 
also pressure in January 1997, following the release of poor export and fiscal data 
(IMF 1998). Therefore, we chose to start the sample long before there was any 
indication of trouble in the region.  

Another advantage of the 1994 start-date is that it captures the onset of the global 
bond bear market in February 1994. This period was characterised by falling bond 
prices and more volatile financial markets in general. It was followed by a 
substantial recovery in financial markets, which continued through to the 
beginning of the Asian crisis period. Capturing both market phases seemed a 
balanced approach, rather than constructing a sample period characterised by a bull 
or bear market alone. Moreover, differences between the pre-crisis and Asian crisis 
periods might then be reasonably attributed to the Asian crisis, rather than simply 
being due to the comparison between a turbulent period and a relatively calm 
period in financial markets.  

2.4.1 Stock market volatility 

Figure 1 plots the absolute daily percentage change in Australian and New Zealand 
stocks during the four periods described above. The standard pattern of  
financial-market volatility is apparent: in both countries, stock-market volatility 
fluctuates over time and tends to ‘cluster’, i.e. particularly turbulent days tend to be 
followed by turbulent days and relatively calm days tend to be bunched together. 
Volatility of Australian stocks appears, on average, to be slightly lower than for 
New Zealand, although overall, the patterns of fluctuations look very similar. This 
is evident throughout most of the sample, but most clearly during late  
October 1997 – where the large spikes represent the large stock market sell-off at 
that time – and subsequently, in the world crisis period.6 There does not appear to 
be much difference in volatility between the pre-crisis, Asian crisis and post-crisis 
periods (with the exception of the large spike in October 1997), whereas the world 
crisis period clearly exhibits a higher level of volatility for both countries. 

                                                           
6 Over the whole period, the average absolute daily per cent change in Australian stocks was 

0.6 per cent, compared to 0.7 per cent for New Zealand. However, in the period since  
October 1997, average volatility has increased to 0.7 per cent and 0.9 per cent. 
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Figure 1: Stock Market Volatility 
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2.4.2 Bond market volatility 

It is clear that volatility in bond market returns – the absolute percentage change in 
the price on the futures contract – is much smaller than stock-price volatility 
(Figure 2). This partly reflects the pricing conventions on the Sydney Futures 
Exchange. However, there appears to be more evidence of volatility clustering in 
the bond market, with the 1994 period characterised by very volatile returns, 
followed by a period of relative calm in the second half of 1995. Again, these 
patterns are evident in both Australia and New Zealand, although, unlike the case 
for stock-price volatility, bond-price volatility is much higher for Australia and 
appears to be more persistent. Overall, however, volatility in the Australian and 
New Zealand bond markets seems highly correlated, with volatility in the pre-crisis 
period much higher for both countries than in the other periods. This is consistent 
with the global sell-off in bond markets throughout 1994 and early 1995. 
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Figure 2: Bond Market Volatility 
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2.4.3 Foreign exchange market volatility 

Volatility of both the AUD/USD and the NZD/USD exchange rates increased 
markedly during the Asian crisis, building towards the end of the period, and 
remained high into the world crisis period (Figure 3). This result suggests that the 
Asian and world crises had their largest impacts on the exchange rates of the two 
countries. The increased daily volatility during the later part of the Asian crisis 
period and in the world crisis period was associated with large depreciations in the 
AUD/USD and NZD/USD exchange rates. By contrast, the bond and stock markets 
rallied during most of this period. In part, this may reflect a ‘flight to quality’ by 
investors. 
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Figure 3: Foreign Exchange Market Volatility 
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Although the volatility in the exchange rates of these currencies against the USD 
varied considerably in the crisis periods, the volatility in the AUD/NZD cross-rate 
was relatively stable (Figure 4), despite the differences in the operational regimes 
and stances of monetary policy between the two countries. During the Asian and 
world crises, the monetary policy instrument was the cash rate in Australia, 
whereas in New Zealand, it was a monetary conditions index (MCI), based on the 
trade-weighted index for the NZD and the 3-month bank bill interest rate. The 
relatively constant volatility of the AUD/NZD cross-rate reflects that these two 
currencies are generally traded as a bloc. 
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Figure 4: AUD/NZD Volatility 
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3. The Response to News 

In this section, we use some simple summary statistics and econometric techniques 
to measure the impact of news on financial-market volatility and returns during the 
Asian crisis.  

Within the Asian crisis period, we distinguish between ‘news’ days and ‘no-news’ 
days, defined as days on which a news event did not occur, and which neither 
immediately preceded nor immediately followed a news day. Days on which a 
news event did not occur, but which were adjacent to a news day, are identified 
separately as ‘pre-news’ and ‘post-news’ days. 

3.1 Summary Statistics 

3.1.1 Stock prices 

The top panel of Table 1 summarises volatility in the Australian and New Zealand 
stock markets – as measured by the average absolute percentage change in 
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Australian and New Zealand stocks – for all news-event days (pre-news, news and 
post-news days) and no-news days during the Asian crisis period. The table also 
shows the corresponding measures for the world crisis, pre-crisis and post-crisis 
periods, as well as the Asian crisis period taken as a whole. Table 2 and Table 3 
present mean-difference tests of the significance of the differences between these 
measures. 

Table 1: Daily Financial Market Volatility 
Average absolute daily percentage returns 

 News days during Asian crisis Pre-crisis Asian  
crisis 

World 
 crisis 

Post-crisis

 Pre-news News Post-news No news     
Stock prices 

Australia 0.77 0.91 1.00 0.59 0.55 0.70 0.77 0.62 
New Zealand 1.01 0.97 1.24 0.63 0.55 0.79 1.03 0.74 

Bond prices 
Australia 0.06 0.06 0.06 0.06 0.08 0.06 0.07 0.07 
New Zealand 0.05 0.05 0.07 0.05 0.06 0.05 0.06 0.05 

Exchange rates 
Australia 0.59 0.67 0.66 0.46 0.33 0.52 0.62 0.52 
New Zealand 0.56 0.63 0.62 0.44 0.26 0.51 0.65 0.52 
Notes: There are 868 pre-crisis days, 348 Asian crisis days, 88 world crisis days and 173 post-crisis days. During 

the crisis period, there are 65 news days, 196 no-news days, 65 pre-news and 64 post-news days. There are 
42 days that fall into more than one category. 

 
Several facts stand out. Firstly, during the Asian crisis, all news-event days were 
noticeably more volatile for both Australian and New Zealand stock indices than 
were days when news events did not occur. Secondly, volatility in both stock 
indices in the pre-crisis period was significantly lower (in a statistical sense, using 
a one-tailed test with a significance level of 5 per cent) than during the Asian 
crisis, but similar to no-news days during the crisis. It was also lower than in both 
subsequent periods (world crisis and post-crisis). Thirdly, volatility in the world 
crisis period was similar to the Asian crisis for Australian stocks, but for 
New Zealand stocks, the world crisis period exhibited significantly higher 
volatility.  
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Table 2: Mean-difference Test Statistics – Australia 
Differences between average absolute daily returns by type of day 

 News days during Asian crisis Pre-crisis Asian 
crisis 

World  
crisis 

Post-crisis

 Pre-news News Post-news No news     

Stock prices 
Pre-news – –0.96 –1.38 1.88 2.46 0.69 –0.04 1.58 
News 0.96 – –0.46 2.43 2.81 1.59 0.99 2.22 
Post-news 1.38 0.46 – 2.68 3.00 1.96 1.43 2.50 
No news –1.88 –2.43 –2.68 – 1.01 –2.07 –2.35 –0.58 
Pre-crisis –2.46 –2.81 –3.00 –1.01 – –3.51 –3.16 –1.79 
Asian crisis –0.69 –1.59 –1.96 2.07 3.51 – –0.89 1.56 
World crisis 0.04 –0.99 –1.43 2.35 3.16 0.89 – 1.99 
Post-crisis –1.58 –2.22 –2.50 0.58 1.79 –1.56 –1.99 – 

Bond prices 
Pre-news – 0.11 –0.32 0.68 –2.33 0.40 –0.86 –0.72 
News –0.11 – –0.43 0.55 –2.53 0.26 –0.99 –0.87 
Post-news 0.32 0.43 – 1.09 –1.90 0.82 –0.50 –0.33 
No news –0.68 –0.55 –1.09 – –5.44 –0.54 –2.00 –2.11 
Pre-crisis 2.33 2.53 1.90 5.44 – 5.52 1.58 2.37 
Asian crisis –0.40 –0.26 –0.82 0.54 –5.52 – –1.72 –1.81 
World crisis 0.86 0.99 0.50 2.00 –1.58 1.72 – 0.26 
Post-crisis 0.72 0.87 0.33 2.11 –2.37 1.81 –0.26 – 

Exchange rates 
Pre-news – –0.84 –0.78 1.80 3.85 0.93 –0.39 0.92 
News 0.84 – 0.09 2.69 4.61 1.92 0.48 1.87 
Post-news 0.78 –0.09 – 2.79 4.93 1.96 0.41 1.90 
No news –1.80 –2.69 –2.79 – 3.74 –1.59 –2.38 –1.37 
Pre-crisis –3.85 –4.61 –4.93 –3.74 – –6.75 –4.60 –5.34 
Asian crisis –0.93 –1.92 –1.96 1.59 6.75 – –1.50 0.05 
World crisis 0.39 –0.48 –0.41 2.38 4.60 1.50 – 1.46 
Post-crisis –0.92 –1.87 –1.90 1.37 5.34 –0.05 –1.46 – 
Note: Boldface indicates that the type of day listed in the row label was significantly more volatile on average, at 

a 5 per cent significance level, than the type of day listed in the column. 
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Table 3: Mean-difference Test Statistics – New Zealand 
Differences between average absolute daily returns by type of day 

 News days during Asian crisis Pre-crisis Asian 
crisis 

World  
crisis 

Post-crisis

 Pre-news News Post-news No news     

Stock prices 
Pre-news – 0.19 –0.83 2.98 3.69 1.61 –0.10 2.09 
News –0.19 – –0.86 1.68 2.07 0.84 –0.27 1.13 
Post-news 0.83 0.86 – 2.41 2.72 1.74 0.81 1.97 
No news –2.98 –1.68 –2.41 – 1.73 –2.43 –4.32 –1.77 
Pre-crisis –3.69 –2.07 –2.72 –1.73 – –4.06 –5.52 –3.59 
Asian crisis –1.61 –0.84 –1.74 2.43 4.06 – –2.30 0.78 
World crisis 0.10 0.27 –0.81 4.32 5.52 2.30 – 3.01 
Post-crisis –2.09 –1.13 –1.97 1.77 3.59 –0.78 –3.01 – 

Bond prices 
Pre-news – 0.11 –1.44 –0.10 –1.78 –0.21 –0.73 –0.40 
News –0.11 – –1.41 –0.21 –1.57 –0.31 –0.74 –0.46 
Post-news 1.44 1.41 – 1.50 0.43 1.49 0.95 1.33 
No news 0.10 0.21 –1.50 – –2.27 –0.13 –0.76 –0.37 
Pre-crisis 1.78 1.57 –0.43 2.27 – 2.56 1.03 2.05 
Asian crisis 0.21 0.31 –1.49 0.13 –2.56 – –0.72 –0.28 
World crisis 0.73 0.74 –0.95 0.76 –1.03 0.72 – 0.47 
Post-crisis 0.40 0.46 –1.33 0.37 –2.05 0.28 –0.47 – 

Exchange rates 
Pre-news – –0.74 –0.78 1.80 5.41 0.87 –1.04 0.66 
News 0.74 – 0.05 2.31 5.09 1.57 –0.20 1.39 
Post-news 0.78 –0.05 – 2.64 6.13 1.80 –0.28 1.57 
No news –1.80 –2.31 –2.64 – 5.51 –1.49 –2.89 –1.65 
Pre-crisis –5.41 –5.09 –6.13 –5.51 – –9.09 –6.25 –8.27 
Asian crisis –0.87 –1.57 –1.80 1.49 9.09 – –2.09 –0.29 
World crisis 1.04 0.20 0.28 2.89 6.25 2.09 – 1.86 
Post-crisis –0.66 –1.39 –1.57 1.65 8.27 0.29 –1.86 – 
Note: Boldface indicates that the type of day listed in the row label was significantly more volatile on average, at 

a 5 per cent significance level, than the type of day listed in the column. 
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3.1.2 Bond futures prices 

The variation in bond-market volatility was much smaller than for the other 
financial markets considered. For both Australia and New Zealand, there was 
seldom more than 0.01 percentage points difference between the mean absolute 
movements in the bond futures prices across the sub-periods (Table 1). The  
mean difference tests shown in Table 2 and Table 3 do not indicate any significant 
news effects during the Asian crisis period for Australia or New Zealand. Pre-news 
days, news days and post-news days did not engender any greater volatility in 
Australian and New Zealand bond markets, on average, than days when news 
events did not occur. Reflecting the severe sell-off in bond markets in 1994, mean 
volatility in the pre-crisis period was significantly greater than for the Asian and 
post-crisis periods for both the Australian and New Zealand markets, but not 
greater than in the world crisis period. Although these are statistically significant 
differences, they are very small from an economic perspective.  

3.1.3 Exchange rates 

The effect of the Asian crisis on Australian and New Zealand financial markets is 
particularly evident for exchange rates. There was an apparent news effect: the 
mean absolute returns on all news-event days were significantly greater than for 
no-news days for both exchange rates. In the Asian crisis, world crisis and  
post-crisis periods, both exchange rates were significantly more volatile, on 
average, than in the pre-crisis period. This suggests that these differences reflected 
a generalised increase in volatility stemming from heightened uncertainty triggered 
by the crises. Moreover, the world crisis period exhibited greater volatility than the 
Asian crisis period in both countries, although not significantly so for Australia.  

3.1.4 Comparing Australia and New Zealand 

In Section 2.1 above, we discussed a number of reasons why financial markets in 
Australia and New Zealand might react to news events in Asia. The degree of the 
responses, however, may not be the same. For example, there may be differing 
degrees of macroeconomic integration with the crisis countries. There could be 
different expectations about the likelihood of the crisis spreading to these 
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economies. The reactions could also reflect differences in markets’ expectations of 
the potential responses by the monetary authorities in each country, or market 
reactions to different monetary policy actions that actually occurred. (Australia and 
New Zealand were conducting monetary policy using different operational regimes 
at the time of the crisis.) Finally, there is a possibility that financial markets in 
different countries react differently to policy actions that appear identical. 

In Table 4, we compare the average volatility of financial markets in Australia and 
New Zealand, using the same mean-difference test statistic as in the previous 
subsections.7 For the stock market, the results are unambiguous: in the crisis 
periods and the post-crisis period, the mean volatility is larger in New Zealand. 
However, this difference between countries is significant only during the  
world crisis and post-crisis periods. There could be a number of reasons for this, 
not least that the New Zealand stock price index, being relatively small, was more 
susceptible to being moved by large liquidity flows during the second half of 1998. 
In any case, this difference is unrelated to the Asian crisis period and, therefore, 
cannot be attributed to differences in the authorities’ responses to the Asian crisis, 
or to different market expectations about the implications of the crisis. A similar 
pattern can be seen in the results for bonds and exchange rates: where differences 
between Australia and New Zealand exist, they occur in the pre-crisis or post-crisis 
periods. The crisis periods seem to have resulted in greater similarity between 
markets. A possible explanation for this is that both markets were driven by 
overseas events during the crises, and to about the same extent, while at other 
times they were driven by country-specific shocks.  

While the volatility in the two countries’ financial markets were very similar 
during the Asian crisis, the levels of the financial-market variables suggest that 
conditions in Australian and New Zealand stock and bond markets were rather 
different during this period (Figure 5). 

                                                           
7 Using a two-tailed test, not a one-tailed test as in the previous section. 
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Table 4: Mean-difference Tests between Australia and New Zealand 
 News days during Asian crisis Pre-crisis Asian 

crisis 
World 
crisis 

Post-crisis

 Pre-news News Post-news No news     

Stock prices 
Australia         
Mean volatility 0.77 0.91 1.00 0.59 0.55 0.70 0.77 0.62 
Sample variance 0.47 1.05 1.42 0.25 0.24 0.52 0.39 0.20 
New Zealand         
Mean volatility 1.01 0.97 1.24 0.63 0.55 0.79 1.03 0.74 
Sample variance 0.97 2.57 4.05 0.29 0.26 1.11 0.61 0.39 
         
Test statistic –1.64 –0.23 –0.82 –0.67 –0.07 –1.35 –2.39 –1.97 
Decision Same Same Same Same Same Same Aust<NZ Aust<NZ

Bond prices 

Australia         
Mean volatility 0.06 0.06 0.06 0.06 0.08 0.06 0.07 0.07 
Sample variance 0.003 0.003 0.003 0.002 0.006 0.002 0.003 0.003 
New Zealand         
Mean volatility 0.05 0.05 0.07 0.05 0.06 0.05 0.06 0.05 
Sample variance 0.002 0.003 0.004 0.003 0.004 0.003 0.002 0.002 
         
Test statistic 1.12 1.01 –0.07 0.80 5.11 1.46 1.73 2.56 
Decision Same Same Same Same Aust>NZ Same Same Aust>NZ

Exchange rates 

Australia         
Mean volatility 0.59 0.67 0.66 0.46 0.33 0.52 0.62 0.52 
Sample variance 0.27 0.33 0.27 0.19 0.10 0.23 0.33 0.19 
New Zealand         
Mean volatility 0.56 0.63 0.62 0.44 0.26 0.51 0.65 0.52 
Sample variance 0.20 0.34 0.23 0.22 0.06 0.24 0.34 0.16 
         
Test statistic 0.31 0.39 0.39 0.30 5.87 0.41 –0.29 0.04 
Decision Same Same Same Same Aust>NZ Same Same Same 
Notes: The null hypothesis is that the mean volatility in the two markets is the same on that category of day. The

two-sided alternative is that they are different. 
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Figure 5: Australian and New Zealand Financial Markets 
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3.2 Econometric Evidence  

In this section, we seek to further quantify the effect of news on financial markets 
using econometric methods. Based on our chronology, we constructed a news 
event ‘dummy’ series which took the value +1 for good news, –1 for bad news, 
and zero otherwise. We then estimated vector autoregressions (VARs) of the daily 
returns on Australian and New Zealand assets and on a benchmark US financial 
asset (the S&P500 stock price index for the VAR explaining stock returns and the 
futures contract on the 30-year benchmark Treasury bond for the bond price VAR), 
for the pre-crisis, world crisis and post-crisis periods. For the Asian crisis period, 
we augmented the VAR with the current and lagged values of the news event 
dummy series. This is similar to the methodology used by Baig and  
Goldfajn (1999). 

Since bilateral exchange rates are relative prices – in this case to the US dollar – it 
is not possible to use this exact approach for the exchange rates. Instead, we 
estimated VARs of the AUD/USD and NZD/USD with the CRB Commodity Price 
Index, which is intended to proxy for the effects of global shocks on 
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commodity-exporting countries.8 For each of the VAR systems, we used two lags 
of the endogenous variables, which was the preferred number of lags according to 
the Schwartz Information Criterion. We included the current-dated and first lag of 
the news variable for the Asian crisis period. 

The results from these models should be taken as indicative rather than decisive, 
not least because linear VARs are hardly the best available model of financial asset 
returns. In particular, the residuals from most of these models are non-normal; 
specifically, they have marked ARCH properties. However, when we estimated 
single-equation models incorporating the same variables and lag structure to these 
VARs, allowing for GARCH residuals, the qualitative results on the importance of 
the news events in Asia and US developments were unchanged. It is also not 
feasible to estimate multivariate GARCH models using our data set. Because  
non-trading days are not identical across markets, there are missing values, which 
can distort estimation of the process for the error variance. 

The VAR results for the stock market are shown in Table 5. The estimated 
coefficients on the news dummy series are positive but insignificant for Australian 
and New Zealand stocks. The coefficients on the lagged S&P500, however, are 
large and highly significant for both countries in all periods. This suggests that the 
news dummies do not appear to have much independent effect on Australian and 
New Zealand stock markets, once overnight events in US markets are controlled 
for; these markets are dominated by overnight developments in the US.9 However, 
there is some evidence that Australian and New Zealand market participants react 
to events in Asia indirectly via the US. The contemporaneous news dummies are 
just significant in the equation for the S&P500, and they are of the expected sign. 
This might explain why the post-news days exhibited greater average volatility in 
both countries’ stock markets than did news days (Table 1). It also suggests 
possible inefficient information processing. If Asian news had systematically 
moved the S&P500, which then systematically moved Australian and New Zealand 
                                                           
8 Westpac Banking Corporation produces a real-time commodity price index that better reflects 

the composition of Australia’s exports. Although back-data are available, this index was not 
available to traders until 1999. In any case, estimation of the exchange rate VAR using the 
WBC index instead of the CRB index gives similar results. 

9 The US market’s day t occurs after the close of Asian, Australian and New Zealand day t, but 
before their day t+1. This also applies to the timing of the CRB series; we therefore only 
include lags of the CRB index, not its contemporaneous value, in the equations for explaining 
returns on Australasian exchange rates. 
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stock markets, it begs the question why the Australian and New Zealand markets 
did not react on the day of the news event. One answer may be that timing issues 
prevented these markets from reacting contemporaneously, for example, if the 
event occurred after the markets closed.  

The results for bonds indicate an even smaller response to the news events, once 
the overnight movements in the US Treasury market are controlled for (Table 6).10 

The estimated coefficients are broadly similar across the four sub-periods, with the 
inclusion of the news-event dummies making little difference to the estimation 
results for the Asian crisis. Again, overnight movements in the US long bond 
mattered more for Australian and New Zealand bond returns than did the  
Asian crisis news events.  

The picture for the exchange rates is somewhat different in that the 
contemporaneous news dummies are of the right sign but are insignificant, while 
the lags of the dummies are significant in both the AUD and NZD equations. The 
significance of the lagged dummies and not the contemporaneous dummies could 
possibly be attributed to the timing of the news announcements or to foreign 
exchange markets waiting for the US stock market reaction. The estimated 
coefficients on the news dummies are positive, implying that bad news in Asia 
resulted in a depreciation of the AUD/USD and NZD/USD. 

Interestingly, the CRB index became more significant in later periods. This 
suggests that market participants looked more closely at commodity price series, 
such as the CRB index, when assessing the fundamentals underlying these 
exchange rates. 

                                                           
10 The estimated coefficients on the lagged US bond futures are substantially less than one, 

despite the yields on the underlying securities moving closely together, because of differences 
in the quoting conventions used in the markets trading the futures contracts. This does not 
affect those coefficients’ significance or the values of the other coefficients. 
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Table 5: VAR Estimates for Daily Stock Returns 
 Pre-crisis Asian crisis World crisis Post-crisis 
   AOI NZSE40 SP   AOI NZSE40  SP AOI NZSE40 SP AOI NZSE40 SP 

Constant –0.02 –0.03 0.06** –0.02 –0.08 0.05 0.04 0.04 0.38** –0.03 –0.01 –0.03 
 (–0.72) (–1.31) (2.21) (–0.48) (–1.52) (0.67) (0.45) (0.28) (2.15) (–0.63) (–0.23) (–0.25) 
AOI–1 0.07 0.17*** 0.01 0.00 0.33*** –0.08 –0.17 0.07 –0.21 –0.12 0.13 0.03 
 (1.59) (3.76) (0.30) (0.08) (4.29) (–0.83) (–1.45) (0.45) (–0.97) (–1.35) (1.18) (0.20) 
AOI–2 –0.06 0.00 –0.03 0.07 0.14* 0.02 –0.05 –0.02 –0.16 –0.05 0.20*** 0.04 
 (–1.64) (0.06) (–0.74) (1.21) (1.80) (0.24) (–0.49) (–0.13) (–0.85) (–0.69) (1.97) (0.30) 
NZSE40–1 –0.04 0.02 0.04 –0.06 –0.08 0.05 –0.04 –0.04 0.12 –0.03 0.12 –0.20 
 (–0.95) (0.45) (1.07) (–1.16) (–1.26) (0.62) (–0.48) (–0.35) (0.74) (–0.46) (1.41) (–1.61) 
NZSE40–2 0.03 0.04 0.01 –0.01 –0.02 0.08 –0.08 0.14 –0.02 0.07 –0.16** 0.03 
 (0.83) (0.88) (0.32) (–0.20) (–0.27) (1.11) (–1.01) (1.36) (–0.16) (1.19) (–1.97) (0.28) 
S&P–1 0.57*** 0.43*** 0.09** 0.45*** 0.45*** 0.09 0.38*** 0.46*** –0.09 0.38*** 0.35*** –0.02 
 (15.27) (10.66) (2.27) (10.63) (8.54) (1.45) (6.61) (5.88) (–0.83) (8.27) (5.77) (–0.23) 
S&P–2 –0.14*** –0.11** –0.01 0.08 –0.04 –0.04 0.05 0.03 –0.08 0.02 –0.17** 0.15 
 (–3.15) (–2.38) (–0.33) (1.57) (–0.72) (–0.55) (0.72) (0.29) (–0.59) (0.42) (–2.24) (1.40) 
‘News’ – – – 0.14 0.21 0.30* – – – – – – 
    (1.29) (1.60) (1.87)       
‘News’–1 – – – 0.01 –0.06 –0.13 – – – – – – 
    (0.14) (–0.42) (–0.81)       
R-bar 2 0.26 0.17 0.00 0.28 0.27 0.01 0.36 0.33 –0.02 0.31 0.22 –0.01 
SE regression 0.65 0.70 0.66 0.73 0.90 1.10 0.80 1.10 1.48 0.64 0.83 1.18 
F-statistic 42.15 24.54 1.29 15.13 14.18 1.24 7.81 7.19 0.74 11.92 7.69 0.65 
Jarque-Bera 
stat 

22.77 32.14 98.75 0.51 48.32 238.24 0.50 9.04 1.10 1.73 1.73 2.39 

Notes: ***, ** and * indicate significant at the 1, 5 and 10 per cent levels. t-statistics are in parentheses. The residuals do not display significant serial correlation. 
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Table 6: VAR Estimates for Daily Bond Returns 
 Pre-crisis Asian crisis World crisis Post-crisis 
 Australia NZ US Australia NZ US Australia NZ US Australia NZ US 

Constant 0.00 0.00 0.00  0.02 0.00 0.04  0.01 0.01* –0.07  –0.01 –0.01** –0.09* 
 (0.55) (–0.43) (–0.18)  (0.52) (0.91) (1.34)  (1.47) (1.75) (–0.86)  (–1.15) (–2.02) (–1.94) 
Australia-1 –0.14*** 0.06 0.24  –0.02 0.04 –0.12  –0.41*** –0.02 –1.18  –0.25** –0.02 –0.08 
 (–3.31) (1.40) (0.80)  (–0.32) (0.58) (–0.25)  (–2.74) (–0.19) (–0.85)  (–2.50) (–0.24) (–0.07) 
Australia–2 0.00 0.21 0.03  –0.10 0.01 –0.51  –0.13 –0.05 –0.82  0.19** 0.19*** 0.62 
 (–0.02) (0.58) (0.12)  (–1.61) (0.18) (–1.18)  (–0.96) (–0.45) (–0.65)  (2.02) (2.63) (0.61) 
NZ–1 –0.11** –0.19*** 0.45  0.05 –0.10 0.15  0.14 –0.13 0.34  –0.16 –0.18* 0.13 
 (–2.31) (–4.20) (1.34)  (0.79) (–1.52) (0.34)  (0.79) (–0.84) (0.21)  (–1.19) (–1.75) (0.08) 
NZ–2 –0.04 –0.04 0.12  0.01 –0.03 0.01  0.04 0.00 0.32  –0.44*** –0.31*** –1.69 
 (–0.76) (–0.79) (0.37)  (0.16) (–0.54) (0.02)  (0.28) (0.01) (0.21)  (–3.72) (–3.32) (–1.29) 
US–1 0.12*** 0.08*** –0.04  0.09*** 0.07*** 0.06  0.06*** 0.06*** 0.28** 0.14*** 0.11*** –0.02 
 (19.21) (14.03) (–0.87)  (10.67) (6.96) (0.99)  (4.53) (5.42) (2.27)  (16.96) (17.17) (–0.32) 
US–2 0.01* 0.00 –0.08  –0.01 –0.02 –0.01  0.03 0.03** 0.23  0.04*** 0.02* 0.02 
 (1.68) (0.48) (–1.40)  (–1.02) (–1.57) (–0.09)  (1.51) (2.19) (1.38)  (2.98) (1.73) (0.15) 
‘News’ – – –  –0.01 0.01 0.00  – – –  – – – 
     (–1.27) (0.53) (0.01)         
‘News’–1 – – –  0.01 0.01 –0.04  – – –  – – – 
     (0.57) (0.71) (–0.66)         
R-bar 2 0.39 0.26 0.00  0.29 0.14 –0.02  0.24 0.30 0.03  0.67 0.67 –0.02 
SE regression 0.09 0.08 0.60  0.06 0.07 0.45  0.07 0.06 0.65  0.05 0.04 0.56 
F-statistic 64.20 36.14 0.72  15.38 6.86 0.44  4.57 5.95 1.30  49.92 50.96 0.47 
Jarque-Bera 
stat 

189.44 32.58 29.98  37.42 103.58 30.18  8.31 1.30 0.64  1.03 1.42 6.02 

Notes: ***, ** and * indicate significant at the 1, 5 and 10 per cent levels. t-statistics are in parentheses. The residuals do not display significant serial correlation. 
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Table 7: VAR Estimates for Daily Exchange Rate Returns 
 Pre-crisis Asian crisis World crisis Post-crisis 
 AUD NZD CRB AUD NZD CRB AUD NZD CRB AUD NZD CRB 

Constant 0.02 0.03** 0.02  –0.05 –0.08* –0.05  0.10 0.04 –0.06  0.02 –0.01 0.04 
 (0.99) (2.47) (1.00)  (–1.17) (–1.89) (–1.52)  (1.26) (0.45) (–0.78)  (0.39) (–0.19) (0.74) 
AUD–1 –0.03 0.04 –0.07  0.00 0.07 0.12  0.30* 0.29 0.09  –0.05 –0.08 –0.08 
 (–0.70) (1.31) (–1.50)  (0.02) (0.74) (1.60)  (1.81) (1.53) (0.61)  (–0.33) (–0.61) (–0.57) 
AUD–2 0.00 0.00 0.01  –0.04 –0.05 0.12*  –0.12 0.16 –0.12  0.01 –0.09 –0.14 
 (0.06) (0.10) (0.22)  (–0.43) (–0.58) (1.66)  (–0.72) (0.86) (–0.82)  (0.15) (–0.73) (–1.09) 
NZD–1 0.03 0.00 0.02  0.00 –0.08 0.00  –0.12 –0.10 –0.02  –0.06 0.01 0.12 
 (0.57) (–0.04) (0.37)  (–0.04) (–0.80) (–0.05)  (–0.85) (–0.62) (–0.19)  (–0.45) (0.04) (0.85) 
NZD–2 –0.04 –0.11** –0.05  –0.10 –0.13 –0.06  0.13 0.05 0.18  0.04 0.04 0.05 
 (–0.69) (–2.49) (–0.83)  (–1.19) (–1.43) (–0.92)  (0.94) (0.29) (1.36)  (0.31) (0.34) (0.41) 
CRB–1 0.06* 0.02 0.05  0.25*** 0.27*** 0.01  0.56*** 0.46*** –0.07  0.42*** 0.43*** 0.08 
 (1.65) (0.64) (1.39)  (3.40) (3.52) (0.23)  (4.66) (3.25) (–0.63)  (4.74) (5.13) (0.89) 
CRB–2 0.04 0.02 0.00  –0.06 –0.07 –0.07  –0.08 –0.09 0.08  0.05 0.07 –0.04 
 (1.08) (0.57) (–0.01)  (–0.86) (–1.03) (–1.27)  (–0.62) (–0.58) (0.66)  (0.56) (0.83) (–0.45) 
‘News’ – – –  0.06 0.02 0.00  – – –  – – – 
     (0.65) (0.19) (0.04)         
‘News’–1 – – –  0.17* 0.17* –0.07  – – –  – – – 
     (1.85) (1.77) (–0.87)         
R-bar 2 0.00 0.01 0.00  0.04 0.05 0.01  0.21 0.14 –0.02  0.12 0.14 –0.02 
SE regression 0.47 0.36 0.49  0.67 0.68 0.53  0.69 0.80 0.65  0.64 0.62 0.63 
F-statistic 0.84 1.82 0.81  2.58 3.08 1.47  4.50 3.15 0.69  4.30 4.85 0.59 
Jarque-Bera stat 86.90 108.37 35.62  37.39 278.11 8.95  0.33 0.30 4.50  1.41 0.43 3.78 
Notes: ***, ** and * indicate significant at the 1, 5 and 10 per cent levels. t-statistics are in parentheses. The residuals do not display significant serial correlation. 
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4. Comparing Spillover in Crises and at Other Times 

An important question relating to financial stability is whether the spillover of 
shocks and volatility is greater when the originating markets are in crisis, than in 
more-normal times. At first glance, it might be thought that this is true: turbulent 
markets indicate greater uncertainty about the future, and so uncertainty about the 
effects of news events on third markets is also likely to be greater during these 
times.  

It is not feasible to answer this question using the news-event data described in 
Section 2.3, however. By construction, there were no news events before or after 
the Asian crisis period (May 1997–August 1998), so we cannot test whether 
markets responded more to news events in the Asian crisis period than in other 
periods. Instead, we estimate an expanded version of the VARs presented in 
Section 3.2, with an additional equation in the system to measure movements in 
Asian financial markets. We present results for returns, rather than volatility 
(absolute returns), as these were more robust to small specification changes, and 
allow us to examine the direction as well as magnitude of the reaction to 
movements in other markets. 

For each market, we present selected impulse responses and variance 
decompositions, using a recursive-ordering identification scheme with the ordering 
{Asia, Australia, New Zealand, US}. In general, alternative orderings made little 
difference to our results on the effect of the Asian variable on returns in Australia 
and New Zealand, although the relative ordering of Australia and New Zealand can 
affect the estimates of their effects on each other. The US market generally had no 
contemporaneous effect on the Australian and New Zealand markets, even when 
the system was ordered to permit this. We attribute this result to the time-zone 
differences, with the US trading day starting after the close in Asian, Australian 
and New Zealand markets. 

To capture movements in Asian financial markets, we use regional indices. For 
stock markets, we use the MSCI Far East Free (excluding Japan) Index compiled 
by Morgan Stanley. This index is a market-capitalisation weighted stock price 
index covering at least 60 per cent of the market capitalisation of each industry 
group. Only the portion of each country’s stock market that is freely available to 
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overseas investors is included. We use these ‘Free’ series on the basis that 
contagion reflects movements in markets that foreigners can invest in, rather than 
those which only domestic investors can access. The countries included are listed 
in column 1 of Table 8, the data are presented in Figure 6.11 Although we have 
elected to use a series that incorporates countries other than those most affected by 
the crisis (i.e. Indonesia, Korea, Thailand, Malaysia and the Philippines), this does 
not appear to distort our results. We obtained very similar results for the impulse 
responses and variance decompositions using the MSCI Emerging Markets Far 
East Index, the MSCI Emerging Markets Asia Index, and the first principal 
component of a data set of stock-market returns for the five countries most affected 
by the Asian crisis.12  

Table 8: Countries Included in Alternative Asia-region Financial Indices 
MSCI Far East  

Free (excl Japan) 
 

MSCI Emerging 
Markets  
Far East 

MSCI Emerging 
Markets  

Asia 

EMBI Global 
Constrained (Asia  

sub-index) 

Troubled Asian 
exchange  
rate index 

China China China China  
Hong Kong     

  India   
Indonesia Indonesia Indonesia  Indonesia (JCI) 

Korea Korea Korea Korea Korea (KOSPI) 
Malaysia Malaysia Malaysia Malaysia Malaysia (KLCI)

  Pakistan   
Philippines Philippines Philippines Philippines  
Singapore     

  Sri Lanka   
Taiwan Taiwan Taiwan   

Thailand Thailand Thailand Thailand Thailand (SET) 
Sources: MSCI indices: Morgan Stanley and Bloomberg. EMBI Global: JP Morgan. Exchange-rate index 

compiled by the authors. 

                                                           
11 Detailed documentation for the MSCI indices are available from Morgan Stanley’s website 

(www.msci.com). 
12 These results are available from the authors. The principal components of a data set are 

simply a linear transformation of the data into mutually orthogonal components. These 
components are then ordered so that the first component captures the largest portion of the 
total information in the data set, the second captures the second-largest share, and so on. For 
an introduction to principal component analysis (PCA), see Cooley and Lohnes (1971) or 
Chatfield and Collins (1980).  
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Figure 6: Morgan Stanley Far East Asia Free Index – Daily Returns 
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Analysis of an equivalent VAR system for bond returns is precluded by the lack of 
long-maturity sovereign debt securities in the crisis-affected countries, equivalent 
to the benchmark bonds used for Australia, New Zealand and the United States. 
Instead, we use the JP Morgan EMBI (Emerging Markets Bond Index) Global 
Constrained Asia sub-index series as a proxy (Figure 7). This series is constructed 
using USD-denominated eurobonds for countries without a well-developed  
own-market for sovereign debt.13 For the exchange rate, we constructed a  
GDP-weighted fixed-weight exchange-rate index based on the spot exchange rates 
of the four countries listed in the right-most column of Table 8 against the  
USD (Figure 8). The GDP weights were based on 1996 data from the World Bank 
Atlas (1998), which converts the local-currency GDP levels to USD using  
three-year-average exchange rates. A fall in this index represents depreciations of 
these countries’ currencies against the USD. 

                                                           
13 The EMBI Global Constrained Index is a market-capitalisation-weighted index, which 

includes emerging-market issues by sovereign and quasi-sovereign entities denominated  
in USD. It only considers issues with a current face value amount outstanding of  
USD 500 million or more, with at least 2½ years until maturity. More detailed information on 
the construction of EMBI Global is available on JP Morgan’s website. 
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Figure 7: EMBI Global Asia Sub-index – Daily Returns 
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Figure 8: Troubled Asia Exchange Rate Index – Daily Returns 
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One rationale for using a regional index is that it summarises groups of explanators 
that are not of interest individually. With multiple individual series (plus lags) in 
the system, estimated coefficients for the crisis periods compared with non-crisis 
periods could be higher for some series and lower for others. In that case, it is not 
clear whether ‘spillover’ in a general sense is greater or smaller during periods of 
financial crisis. By summarising the data using a regional index (or a principal 
component), we can get a better sense of the net difference between crisis periods 
and non-crisis periods.  

Furthermore, and not surprisingly, the returns in individual Asian countries are 
correlated (individual daily stock market returns have correlation coefficients as 
high as 0.36). We are less interested in identifying the separate effects of 
movements in each market, than in determining the reaction in Australia and 
New Zealand to some broadly defined notion of movements in Asian markets. 
Using the regional index instead of the country-specific data allows us to capture 
movements in Asian financial markets, while avoiding the problems inherent in 
estimating systems with multicollinear explanators. 

Another consideration that suggests some sort of data-summary technique may be 
more appropriate is the loss of observations due to public holidays and other  
non-trading days falling on different days in different countries. For the VARs 
presented in Section 3.2 above, there is enough overlap between non-trading days 
in the different countries so that the number of observations lost is small. However, 
when Asian markets are added, around half the total number of observations can be 
lost due to missing data on non-trading days. This wastage of data points is clearly 
undesirable. By contrast, the regional indices record price movements for days 
when some (but not all) of those markets are closed, although possibly at the 
expense of some measurement error.  

4.1 Stock Markets 

Within each sub-period (pre-crisis, Asian crisis, world crisis, and post-crisis), our 
VAR results for stock returns were largely as expected. Much of the variation in 
Australian and New Zealand returns was driven by overnight developments in  
US markets. Movements in the Australian and New Zealand markets did not have 
an independent effect on US markets. There was some minor persistence in 
Australasian markets, with lagged own-price changes being significant in some 
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cases. The previous day’s return in the Australian market also had a significant 
positive effect on the New Zealand market; we attribute this to time-zone 
differences.14 

The impulse responses shown in Figures 9–12, and the variance decompositions in 
Tables 9–12, are based on the recursive identification scheme discussed above,  
that is, {Asia, Australia, New Zealand, US}. We cannot be sure that we have 
identified true structural innovations using this scheme. However, we are confident 
that a different ordering within a recursive scheme would not appreciably affect the 
results. The impulse responses and variance decompositions derived using other 
possible orderings are very similar to those presented here.15 In particular, even 
when the US variable (S&P500) was ordered before the other variables, allowing it 
to affect all other variables contemporaneously, the impulse responses of the other 
variables to an innovation in the S&P500 were still tent-shaped, with the 
contemporaneous responses being close to (and almost always insignificantly 
different from) zero. A similar result applied for the bond and foreign exchange 
market results presented in the following sections.  

The variance decompositions for the four periods show that own-market 
innovations are the most important, although the S&P500 has a significant impact 
on the Australian and New Zealand indices in all periods. The effect of the Asian 
market variable on Australian and New Zealand stocks was also fairly important, 
particularly during the Asian crisis period. There was some apparent 
cross-determination between the Australian and New Zealand markets, although 
this was not robust to different relative orderings. As expected, the S&P500 was 
virtually entirely driven by own-market innovations, although the contribution of 
the Asian variable in the crisis period was higher than at other times.16 

                                                           
14 We do not present the estimation results in the paper; they are available from the authors. To 

save space, we also show only the first, second and fifth days in the variance decompositions. 
15 There are 4*3*2*1=24 possible orderings for a four-variable VAR; if Australia and 

New Zealand are treated as a bloc (i.e., kept together but with potentially different ordering 
within the bloc) there are twelve. The results for the other orderings are available from the 
authors. 

16 We have omitted the responses of the S&P500 to other variables from the impulse response 
graphs as they are very close to zero. 
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Figure 9: Impulse Responses for Pre-crisis Stock Returns VAR 

Response to one SD innovations ± 2 SE 
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Table 9: Stock Returns Variance Decompositions – Pre-crisis 
Period SE  ASIA   AOI NZSE40 S&P500 

Asia: MSCI Far East Free excluding Japan 
0 0.879  100.00 0.00 0.00 0.00 
1 0.981  83.29 0.43 0.44 15.84 
4 0.986  82.42 1.15 0.62 15.81 

All Ordinaries Index 
0 0.652  11.22 88.78 0.00 0.00 
1 0.757  9.23 66.21 0.27 24.29 
4 0.760  9.27 65.82 0.40 24.51 

NZSE40 
0 0.698  3.73 13.81 82.47 0.00 
1 0.770  5.20 13.71 67.81 13.28 
4 0.771  5.22 13.75 67.70 13.33 

S&P500 
0 0.653  0.71 0.48 0.19 98.63 
1 0.657  0.75 0.66 0.34 98.26 
4 0.658  0.79 0.66 0.37 98.18 
Note: The second through fifth data columns of the table represent the percentage of error variance in the current 

period accounted for by current-period innovations to each variable in the model; these four columns
should therefore sum to 100. 
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Figure 10: Impulse Responses for Asian Crisis Stock Returns VAR 
Response to one SD innovations ± 2 SE 
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Table 10: Stock Returns Variance Decompositions – Asian Crisis 
Period SE  ASIA     AOI    NZSE40  S&P500 

Asia: MSCI Far East Free excluding Japan 
0 1.663  100.00 0.00 0.00 0.00 
1 1.789  91.58 0.10 0.01 8.30 
4 1.799  90.55 0.22 0.31 8.92 

All Ordinaries Index 
0 0.719  18.65 81.35 0.00 0.00 
1 0.874  16.28 55.16 0.01 28.56 
4 0.884  15.96 54.23 0.24 29.57 

NZSE40 
0 0.883  3.58 11.57 84.85 0.00 
1 1.049  9.99 11.60 60.09 18.33 
4 1.066  10.74 11.48 58.34 19.43 

S&P500 
0 1.086  6.50 0.33 1.46 91.71 
1 1.092  6.66 0.49 1.56 91.29 
4 1.086  6.50 0.33 1.46 91.71 
Note: See Table 9 
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Figure 11: Impulse Responses for World Crisis Stock Returns VAR  
Response to one SD innovations ± 2 SE 
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Table 11: Stock Returns Variance Decompositions – World Crisis 
Period    SE    ASIA AOI NZSE40 S&P500 

Asia: MSCI Far East Free excluding Japan 
0 1.535  100.00 0.00 0.00 0.00 
1 1.769  78.68 0.03 0.13 21.16 
4 1.798  76.42 0.49 0.21 22.88 

All Ordinaries Index 
0 0.751  10.94 89.06 0.00 0.00 
1 0.920  7.41 59.32 0.03 33.25 
4 0.951  9.13 56.75 0.10 34.03 

NZSE40 
0 1.046  0.53 1.63 97.85 0.00 
1 1.232  2.76 2.52 70.71 24.00 
4 1.254  3.21 3.06 70.52 23.22 

S&P500 
0 1.390  1.73 4.24 0.00 94.02 
1 1.408  1.72 5.48 0.36 92.44 
4 1.444  2.81 7.48 0.55 89.17 
Note: See Table 9 
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Figure 12: Impulse Responses for World Crisis Stock Returns VAR  
Response to one SD innovations ± 2 SE 
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Table 12: Stock Returns Variance Decompositions – Post-crisis 
Period    SE  ASIA AOI NZSE40 S&P500 

Asia: MSCI Far East Free excluding Japan 
0 1.255  100.00 0.00 0.00 0.00 
1 1.450  80.51 0.14 0.20 19.15 
4 1.473  78.52 0.19 2.51 18.79 

All Ordinaries Index 
0 0.621  14.28 85.72 0.00 0.00 
1 0.767  9.49 56.85 0.48 33.18 
4 0.774  10.19 56.01 0.52 33.28 

NZSE40 
0 0.808  7.04 6.73 86.22 0.00 
1 0.912  5.69 7.03 68.25 19.03 
4 0.937  5.71 7.43 67.55 19.31 

S&P500 
0 1.147  0.01 0.07 0.35 99.57 
1 1.158  0.18 0.09 2.04 97.69 
4 1.168  0.77 0.30 2.05 96.87 
Note: See Table 9 

 
When we examine each of the sub-periods individually, however, we obtain results 
that conflict with the usual intuition about the spillover of financial-market 
volatility, i.e. that transmission of volatility from one market to another should be 
greater in times of crisis than in more-normal times. The implied response of 
Australian and New Zealand stocks to an innovation from the Asian series was 
proportionately smaller in both the Asian and world crisis periods than in the  
pre-crisis period. The impulse response peaked at around 0.2–0.3 percentage points 
in both the pre-crisis and Asian crisis periods, even though the size of a  
one-standard-deviation innovation in the Asian series was twice as large in the 
Asian crisis period as in the pre-crisis period. Moreover, the reaction in the  
post-crisis period was similar to the reaction in the Asian crisis, and greater than in 
the world crisis period. 

4.2 Bond Markets  

Figure 14 suggests that returns on the EMBI Global Constrained Index had a small 
and marginally significant impact on Australian and New Zealand bond returns 
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during the Asian crisis period. However, the greatest reaction of Australian and 
New Zealand bond returns to the Asian series was in the pre-crisis period 
(Figure 13).17 This result may be due to the EMBI series picking up the effects of 
the Japanese and European markets on Australian and New Zealand bond yields. 
Previous work has suggested some role for these other markets, independent of the 
US market, in explaining bond-market movements in Australia (Kortian and 
O’Regan 1996). Since these markets are omitted from our estimates, it may be that 
the EMBI series is picking up innovations from those markets during the 1994 
bond market sell-off. If the Japanese and European market had affected Asian 
markets as well as the Australian and New Zealand markets, then our identification 
approach will capture this as Australian and New Zealand returns being affected by 
Asian returns.  

Figure 13: Impulse Responses for Pre-crisis Bond Returns VAR 
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17 In both pre-crisis and Asian crisis periods, the point estimate is around 0.01, although the size 

of a one-standard-deviation EMBI shock in the Asian crisis period was somewhat larger. 
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Table 13: Bonds Variance Decompositions – Pre-crisis 
Period SE  AUST   NZ US EMBI 

Australian bond futures 
0 0.085  98.22 0.00 0.00 1.78 
1 0.110  59.73 0.23 35.65 4.39 
4 0.111  58.57 0.30 36.10 5.03 

New Zealand bond futures 
0 0.081  18.27 81.40 0.00 0.33 
1 0.095  13.60 60.79 23.90 1.70 
4 0.095  13.52 60.37 24.11 2.00 
Note: See Table 9 

 
Figure 14: Impulse Responses for Asian Crisis Bond Returns VAR 
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Table 14: Bonds Variance Decompositions – Asian Crisis 
Period   SE     AUST    NZ US EMBI 

Australian bond futures 
0 0.062  97.53 0.00 0.00 2.47 
1 0.075  67.29 0.38 30.26 2.07 
4 0.076  67.09 0.41 30.27 2.23 

New Zealand bond futures 
0 0.067  15.32 82.05 0.00 2.63 
1 0.073  12.83 68.87 15.83 2.47 
4 0.074  12.76 68.04 16.66 2.54 
Note: See Table 9 

 
There does not appear to be an indirect response to Asia via the US market. 
Overnight developments in US bond markets had a strong effect on Australian and 
New Zealand bond returns, accounting for 15–30 per cent of their variability in the 
Asian crisis period, around 40 per cent in the world crisis and around 66 per cent in 
the post-crisis period at the one to four-day horizon. However, during the Asian 
crisis (and the world crisis), bond market volatility in Asia, as proxied by EMBI, 
accounted for an insignificant part of the variation in the US market (less than one 
per cent).18 

There are a number of possible reasons for this smaller response to Asian crisis 
events by bonds than for stocks. In particular, bond yields are determined primarily 
by expectations of inflation and (domestic) real interest rates. Therefore, bond 
returns should be less affected by corporate sector and trade developments than are 
other markets, and so the economic-linkages rationale for contagion between asset 
markets (Lowell et al 1998) is not as important. This would tend to result in a more 
muted reaction in bond markets than for stocks and, particularly, exchange rates. 

                                                           
18 In this section and the section presenting results for the bilateral exchange rates, we omit the 

impulse responses and variance decompositions for the US and Asian variables from the 
graphs and tables. These results are available from the authors. 
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Figure 15: Impulse Responses for World Crisis Bond Returns VAR 
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Table 15: Bonds Variance Decompositions – World Crisis 
Period   SE   AUST  NZ US   EMBI 

Australian bond futures 
0 0.065  100.00 0.00 0.00 0.00 
1 0.079  74.59 0.28 23.02 2.12 
4 0.081  70.27 0.51 25.75 3.47 

New Zealand bond futures 
0 0.057  34.44 64.27 0.00 1.29 
1 0.069  23.40 44.42 30.82 1.36 
4 0.075  20.24 37.72 39.96 2.08 
Note: See Table 9 
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Figure 16: Impulse Responses for Post-crisis Bond Returns VAR 
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Table 16: Bonds Variance Decompositions – Post-crisis 
Period   SE    AUST    NZ   US   EMBI 

Australian bond futures 
0 0.050  99.16 0.00 0.00 0.84 
1 0.090  31.04 0.84 67.55 0.57 
4 0.092  30.10 2.33 66.23 1.34 

New Zealand bond futures 
0 0.039  33.55 66.45 0.00 0.00 
1 0.070  10.41 21.72 67.36 0.51 
4 0.071  10.30 22.31 65.31 2.08 
Note: See Table 9 

 
4.3 Exchange Rates 

There was a clear reaction of the AUD/USD and NZD/USD to movements in 
Asian markets during the Asian crisis (Figure 18). This response was much more 
obvious than in the other two markets. Exchange-market movements in Asia were 
significant during the Asian crisis, accounting for just under 8 per cent of the 
variation in the AUD/USD rate, and around 5½ per cent of the NZD/USD at each 
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of the horizons examined (Table 18).19 There was also a significant impact on the 
NZD/USD rate in the pre-crisis period (Table 17). In the other periods, the impulse 
responses were not more than two standard deviations from zero (although nearly 
so for the AUD/USD in the world crisis). While this might partly reflect the poor 
fit of the linear model – evidenced by the large error bands in most periods – it 
makes the contrast with the Asian crisis period even more striking.  

As might be expected from the results in Section 3.2, another feature of these 
results is the increasing importance over time of the CRB index in explaining daily 
movements in both the AUD/USD and NZD/USD exchange rates. This is 
demonstrated in the increasing share of total variance accounted for by the CRB 
index in a sequential comparison of the variance decompositions reported in 
Tables 17–20. Since Australia and New Zealand’s exports have tended to become 
more diverse over time, rather than more concentrated in commodities, this result 
cannot reflect changing fundamentals. In any case, the extent of the change in 
exchange-rate behaviour is probably too dramatic to be explained by a shift in the 
composition of exports. Moreover, the composition of the CRB index is not a 
particularly good match with the commodities exported by Australia and 
New Zealand, perhaps suggesting that short-term movements in these exchange 
rates have become less aligned with genuine fundamentals over time. This type of 
development may be evidence that financial market integration brings an increased 
proportion of less-informed traders to regional markets, who may look to indicator 
variables with little information content – but high-frequency availability – in 
forming their views and trading strategies. In this context, the theoretical findings 
of Calvo and Mendoza (1999) seem particularly pertinent. On the other hand, the 
increasing importance of the CRB index may simply reflect that the shocks to 
commodity prices were concentrated in the components of the index most relevant 
to Australian and New Zealand exports, despite the index as a whole being an 
imperfect measure of prices of these exports. Similarly, it may have been that all 
types of commodity prices responded to changing prospects for world growth in 
the world crisis and post-crisis period. Therefore the CRB index might have been 
more correlated with these exchange rates in those periods despite the differences 
between the composition of the CRB index and Australian and New Zealand 
exports. 
                                                           
19 The large fraction of NZD/USD variability accounted for by the AUD/USD rate is an artefact 

of our recursive ordering identification scheme, and may reflect that the AUD and NZD tend 
to be traded as a bloc. 
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Figure 17: Impulse Responses for Four-variable  
Exchange Rate Returns VAR – Pre-crisis 
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Table 17: Exchange Rate Variance Decompositions – Pre-crisis 
Period  SE   AUD   NZD   CRB   ASIA 

AUD/USD 
0 0.468  99.60 0.00 0.00 0.40 
1 0.469  99.03 0.01 0.56 0.41 
4 0.470  98.60 0.18 0.74 0.48 

NZD/USD 
0 0.360  21.98 75.80 0.00 2.22 
1 0.361  22.21 75.27 0.10 2.43 
4 0.363  22.13 75.29 0.17 2.41 
Note: See Table 9 
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Figure 18: Impulse Responses for Four-variable 
Exchange Rate Returns VAR – Asian Crisis 
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Table 18: Exchange Rate Variance Decompositions – Asian crisis 
Period   SE        AUD NZD CRB    ASIA 

AUD/USD 
0 0.660  92.23 0.00 0.00 7.77 
1 0.673  88.59 0.00 3.85 7.56 
4 0.680  87.79 0.50 4.08 7.63 

NZD/USD 
0 0.672  54.82 39.37 0.00 5.81 
1 0.687  52.46 37.86 4.13 5.56 
4 0.697  52.64 37.39 4.50 5.47 
Note: See Table 9 
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Figure 19: Impulse Responses for Four-variable 
Exchange Rate Returns VAR – World Crisis 
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Table 19: Exchange Rate Variance Decompositions – World Crisis 
Period   SE      AUD NZD CRB   ASIA 

AUD/USD 
0 0.646  95.02 0.00 0.00 4.98 
1 0.754  70.72 0.62 22.95 5.72 
4 0.762  70.34 1.23 22.60 5.82 

NZD/USD 
0 0.759  58.14 40.80 0.00 1.05 
1 0.821  50.84 35.24 12.35 1.58 
4 0.850  52.01 32.95 12.61 2.43 
Note: See Table 9 
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Figure 20: Impulse Responses for Four-variable 
Exchange Rate Returns VAR – Post-crisis 
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Table 20: Exchange Rate Variance Decompositions – Post-crisis 
Period   SE     AUD  NZD CRB   ASIA 

AUD/USD 
0 0.608  97.79 0.00 0.00 2.21 
1 0.657  84.05 0.03 13.05 2.87 
4 0.679  79.40 0.26 12.37 7.96 

NZD/USD 
0 0.588  57.72 39.43 0.00 2.85 
1 0.640  48.84 33.34 15.18 2.63 
4 0.661  46.46 31.55 14.91 7.07 
Note: See Table 9 

 
4.4 Interpretation 

Our results indicate that responses to crises can vary between asset classes. There 
is not a uniform notion of increased uncertainty driving a uniform result: rather, 
each asset class is influenced by both common and market-specific factors. In 
addition, there are differences between the results in the Asian crisis and  
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world crisis periods, which may reflect the different nature of shocks hitting 
Australian and New Zealand financial markets in the two periods. The Asian crisis 
countries are largely commodity importers and significant trading partners of 
Australia and New Zealand; the countries in financial distress in the world crisis 
period – primarily Russia and Brazil – are commodity exporters with little bilateral 
trade with Australia and New Zealand, although they are competitors in third 
markets.  

The VAR estimates imply that Australian and New Zealand stock and (to a lesser 
extent) bond markets were less affected by movements of a given size in Asian 
markets during the crises than at other times. That is, spillover from these markets 
in crisis to unrelated markets appears to be weaker than it is between markets that 
are already in similar environments. Put (very loosely) in the language of ‘heat 
waves’ versus ‘meteor showers’ (Engle et al 1990), these markets do not react 
more to ‘meteors’ during crises – they are simply being hit by bigger meteors then. 
However, these results could partly reflect the type of information captured  
by a regional market index. Financial market returns depend on common – or 
‘global’ – shocks, regional shocks, and country-specific (idiosyncratic) shocks. By 
using a regional index, we are effectively averaging across country-specific 
shocks, so that most of the information in the series will reflect regional and global 
shocks. The global shocks are important for Australia and New Zealand, but this 
should be interpreted as all markets being affected by a common (global) shock, 
rather than spillover of an Asian region shock to Australia and New Zealand.  

During the crisis periods, however, the Asian market variables incorporated 
idiosyncratic (country-specific) and regional shocks that were much larger than in 
non-crisis periods. Also, although country-specific shocks would ordinarily tend to 
average out and thus not show up in a regional index, this was clearly not the case 
during the Asian crisis. These Asia-specific shocks may be less important to 
Australian and New Zealand markets than the global shocks also captured in the 
Asian data. Therefore, the estimated coefficients on the stock-price indices during 
the Asian crisis period might have been smaller because the series contained 
proportionally less information relevant to markets in Australia and New Zealand.  

By contrast, spillover of financial-market volatility to exchange rates was greater 
during the crises than at other times. This difference is an example of the tendency 
for the asset class to matter more in determining spillover than did the country 
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where the market was located. Indeed, the importance of Asian export markets for 
Australia and New Zealand may imply that Asia-specific shocks are more 
important than other shocks for exchange rates. 

These results are not necessarily conclusive, as they might have some limitations. 
In particular, by using linear VAR econometric models, we have ignored the  
well-documented ARCH characteristics seen in most financial data sets, including 
the ones used in this paper. On the other hand, our investigations suggest that 
accounting for these characteristics does not affect the essential results. 

5. Conclusion 

This paper contains several findings on the response of financial markets in 
Australia and New Zealand to the events of the Asian crisis. 

Australia’s and New Zealand’s stock markets and exchange rates tended to be 
more volatile on days in which significant news occurred in Asia than was true for 
other days in the Asian crisis period. Days adjacent to news-event days also tended 
to be more volatile than other days in this period. This was not the case for the 
bond markets, which were most volatile in the pre-crisis period encompassing the 
global bond market sell-off in 1994. 

In general, Australian and New Zealand financial markets were positively 
correlated with Asian news events. Good news tended to be associated with rising 
stock prices and appreciating exchange rates, with the reverse being true for news 
events that we classified as bad. This could be interpreted as the financial markets’ 
response to events in trading-partner countries that could influence export demand 
and domestic corporate profitability. 

Once we controlled for overnight developments in US markets, however, the Asian 
news events appeared to have very little independent effect on Australian and 
New Zealand stock markets. Foreign exchange markets reacted with a one-day lag. 
It is possible that some of these events occurred after the close of the Auckland and 
Sydney trading sessions, so that markets here could only react after their US 
counterparts. Alternatively, financial markets may have processed the information 
inefficiently, by waiting for the US markets to react; daily movements in  
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US markets are clearly important determinants of daily returns in Australian and  
New Zealand markets for all three asset classes. Although markets in Australia and  
New Zealand reacted with a lag to the news dummies, they had a contemporaneous 
relationship with Asian financial markets. This suggests that the timing explanation 
might be closer to the truth. 

Our results do not suggest that spillover of volatility in stock and bond markets is 
necessarily greater during crises than in more normal times. The greater volatility 
in the Asian crisis period was simply due to the original shocks being larger than in 
the rest of the sample period. By contrast, volatility spillover in foreign exchange 
markets did appear greater in the Asian and world crises than at other times. This 
result suggests that trade linkages influence the investment decisions of market 
participants, as well as the global shocks that characterised the world crisis period. 

In addition to our findings on responses to events in Asia, the results in this paper 
allow us to compare market behaviour in Australia and New Zealand at a more 
general level. Markets for the same assets in the two countries tend to behave more 
similarly than markets for different assets in the same country. The dynamic 
responses of bond prices and exchange rates to shocks originating in Asia are 
similar in the two countries for each asset class. There were some differences in the 
stock market responses, with the impulse response for New Zealand being more 
drawn out in the Asian crisis period. There was a cumulated divergence in the 
levels of the two countries’ stock markets during the Asian crisis, and a small 
divergence in the levels of their exchange rates during the world crisis and  
post-crisis periods. However, there is no evidence of a systematic difference in 
responses to Asian news events or financial-market developments. This suggests 
that country-specific factors, such as the different operating regimes for monetary 
policy pursued during the crisis periods, were not important determinants of 
financial markets’ reactions to shocks originating from abroad. 
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Appendix A: Chronology of Major Events in the Asian Crisis  

Date Event Type of 
news 

1997   
15 May Thailand, after a week of selling pressure and massive 

intervention in the forward markets, announces wide-ranging 
capital controls aimed at segmenting the onshore and offshore 
markets. 

bad 

27 June The BoT suspends the operations of 16 troubled finance 
companies and orders them to submit merger or consolidation 
plans. 

bad 

2 July Floating of the Thai baht (baht devalues by 15% in onshore 
markets; 20% in offshore markets). Pressure spreads to the 
Philippine peso, Malaysian ringgit and Indonesian rupiah. 

bad 

11 July BSP announces the peso will float in a wider range, abandoning 
the de facto peg. BI widens the rupiah trading band from 8% to 
12%. 

bad 

14 July BNM is reported as abandoning the defence of the ringgit. bad 

28 July Thai government requests IMF assistance. bad 

5 August Thailand suspends a further 42 troubled finance companies. bad 

14 August Indonesia abandons the rupiah trading band. The rupiah 
depreciates by 4%. 

bad 

20 August Thailand and the IMF agree on a US$17 billion financial 
stabilisation package. 

good 

27 August Malaysia imposes trading restrictions on the stock market 
including an effective ban on short selling. 

bad 

29 August BI introduces selective credit controls on rupiah trading. bad 

8 October Indonesia announces it will seek IMF assistance. bad 

17 October Malaysia announces an austerity budget. Authorities stop 
supporting the New Taiwan dollar, which falls by 6%. Pressure 
on Hong Kong dollar and equity markets intensifies. Review of 
Thai emergency funding. 

bad 
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Date 
(continued) 

Event Type of 
news 

20–23 
October 

Financial turbulence in Hong Kong. Hang Seng index falls by 
23% in 4 days. Overnight interest rates rise from 7% to around 
250%. S&P downgrades Korea and Thailand’s sovereign ratings. 

bad 

27 October The Dow Jones loses 554 points, following the crash in the  
Hang Seng. Equity markets in Brazil, Argentina and Mexico see 
their biggest single-day losses, as the crisis ripples across the 
globe. 

bad 

28 October Russian equity prices decline by 23%. bad 

31 October Bank resolution package announced in Indonesia, resulting in the 
closure of 16 troubled private banks. Leads to a depositor run on 
others. After intense pressure on the real, the Central Bank of 
Brazil doubles the central bank intervention rate to 43%.  

bad 

5 November IMF standby credit for Indonesia of US$10.1 billion approved; 
US$3 billion made available immediately. 

good 

10 November In Thailand, opposition leader Chuan Leekpai takes over as 
Prime Minister. In Russia, interest rates raised by 7 percentage 
points and authorities announce that the intervention band for the 
rouble will be widened from +/– 5% to +/– 15%. 

bad 

17 November Korea abandons defence of the won. bad 

18 November Korean finance minister resigns. Authorities announce a reform 
package. 

bad 

20 November Daily fluctuation band for the Korean won widened from ± 2¼% 
to ±10%. 

bad 

21 November Korea requests IMF assistance. bad 

3 December Korea and the IMF agree on a US$57 billion financial assistance 
package. 

good 

8 December Thai authorities close 56 of the suspended finance companies. bad 

16 December Floating of the Korean won. bad 

23 December Rating agencies downgrade Korea’s sovereign rating to 
speculative grade. The won falls nearly 2 000 per USD. 

bad 
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Date 
(continued) 

Event Type of 
news 

24 December IMF and other lenders announce speeding up of disbursement of 
financial assistance and that international commercial banks will 
roll-over short-term debts owed by Korean financial institutions. 

good 

30 December Foreign banks agree to roll-over Korean debt. good 

1998   

2 January Indonesia announces plans to merge 4 out of 7 state-owned 
banks. Malaysia announces plans for mergers of finance 
companies. 

good 

6 January Indonesian budget introduced: badly received by financial 
markets. 

bad 

13 January Thailand amends law for foreign investors in banks to be 
reclassified as domestic companies, allowing them to hold 
property. 

good 

15 January Indonesia and the IMF announce agreement on revised economic 
program aimed at strengthening and reinforcing the ongoing  
IMF-supported program. 

good 

16 January International lenders officially agree to roll-over Korean  
short-term bank debt. 

good 

20 January Thailand allows full foreign ownership of securities firms. good 

27 January Indonesia guarantees commercial bank obligations, allows 
overseas investments in local banks and announces a freeze on 
debt payments. 

good 

29 January Agreement between Korea and its external creditors to exchange 
US$24 billion of short-term debt for government-guaranteed 
loans at 2¼ – 2¾ percentage points over 6-month LIBOR. 

good 

30 January Thailand lifts currency restrictions, reunifying the spot market. good 

9–10 
February 

Indonesia’s plan to create a currency board is opposed by the 
IMF and several creditor governments, who threaten to withdraw 
financial assistance. 

bad 

13 February IMF Managing Director Camdessus expresses further concern 
over Indonesia’s move to a currency board. He is of the ‘strong 
view’ that the time for a currency board in Indonesia has ‘not yet 
come’ because of a number of pre-conditions. 

bad 
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Date 
(continued) 

Event Type of 
news 

4 March In a second review of Thailand’s economic program, the IMF 
relaxes certain macroeconomic policy targets and approves 
disbursement of second tranche. 

good 

10 April Indonesia signs new letter of intent on economic program with 
IMF. 

good 

21 May Indonesia’s president Suharto resigns. bad 

25 May The Korean stock market falls to an 11-year low. bad 

1 June The Thai stock market index, continuing its slide from early 
March, falls to a 10-year low. 

bad 

4 June Indonesian authorities reach an agreement to restructure the 
external debt of Indonesia’s banking and corporate sectors. 

good 

10 June Third Quarterly Review of Thailand’s assistance program: 
indicated restructuring on track. 

good 

2 July World Bank approves a US$1 billion loan to Indonesia. Loan is 
part of US$4.5 billion pledged by the World Bank last year. 

good 

8 July S&P affirms its CCC+ rating on the Republic of Indonesia’s 
US$400 million Yankee bond due in 2006, the CCC+ long-term 
foreign currency and its B–long-term local currency issuer credit 
ratings. Outlook is now described as negative. 

bad 

10 July Malaysian stock index hits 9-year low. bad 

16 July IMF approves US$1 billion payment; promises another 
US$6 billion to Indonesia. 

good 

24 July Moody’s cuts Malaysia’s foreign currency debt rating to ‘Baa2’ 
from ‘A2’. Reasons cited are: the country’s recession; growing 
debt and lack of clear policy direction in response to the Asian 
crisis. 

bad 

4 August Philippines benchmark stock index slides to its lowest level since 
April 1993 on continuing loss of confidence in the region. 

bad 

6 August Malaysia’s sovereign risk rating cut to ‘BBB’ from ‘A’ by 
Thomson BankWatch. 

bad 
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Date 
(continued) 

Event Type of 
news 

7 August Singapore stock index reaches a 9.5-year low. bad 

11 August Agence France-Presse (AFP) reports that the Indonesian 
Government is in default on some of its sovereign debt. The 
government denies this. 

bad 

13 August Moody’s and S&P cut ratings for Russian sovereign debt. bad 

14 August Hong Kong government intervenes in the stock market, 
purchasing an estimated HK$3 billion in stocks and futures, in an 
attempt to stop the speculation against the currency. 

bad 

17 August Russia allows the rouble to float freely within a corridor between 
6.00/9.50 to the USD and makes some other changes to Russian 
financial markets. S&P cuts Russia’s long-term foreign currency 
debt rating to CCC from B–. 

bad 

25 August IMF Executive Board approves extended funding arrangement 
for Indonesia. 

good 

31 August S&P downgrades Hong Kong’s sovereign credit rating to ‘A’, 
with a negative outlook. The rating agency also cites a decline in 
Hong Kong’s financial strength because of the Asian crisis. 

bad 

Sources: BIS (1998), Table VII.6, p 131 and IMF (1998), Box 2.12, p 49.  
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