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ROGUE STATE BEHAVIOR AND MARKETS: 

THE FINANCIAL FALLOUT OF NORTH 

KOREAN NUCLEAR TESTS 
 

Christos Kollias*  Stephanos Papadamou  
 Department of Economics, University of Thessaly, Volos, Greece 

  
 

Abstract: Financial markets react to major political events. The two nuclear 

tests conducted by North Korea in 2006 and 2009 were a sober confirmation 

of the nuclear weapon capacity of this state with the concomitant potential 

security threat this posed for the stability of the greater region. We examine 

how ten regional stock exchanges and currency markets reacted to this 

security development and these two specific events. The results, although not 

uniform across all countries and markets, revealed a greater adverse effect in 

the case of the second of the two tests. On the whole, the adverse effects on the 

stock exchanges were short lived. 
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1. INTRODUCTION 

In 2010 tensions in the Korean peninsula rose to very high levels when 

both North and South Korea were brought to the brink of a potentially large 

scale military confrontation while third parties and allies of the South and in 

particular the United States, also mobilized their military assets in the area. 

The military escalation of 2010 was by no means an uncommon situation for 

the region. Although the July 1953 armistice brought an end to the Korean 

War (1950-1953); the area has ever since been continuously characterized by 

friction and tension between the North and the South. Bellicose rhetoric, saber 

rattling, artillery exchanges, incursions, skirmishes and armed engagements 

along the 38th parallel and the buffer zone established after the cessation of 

hostilities, have invariable been the order of the day despite lulls of 

rapprochement and improvements in the relations not only between North 

and South Korea but also between the Democratic People’s Republic of Korea 

(DPRK) and other global or regional players such as the United States and 

Japan.  

Given the history of the division of the Korean peninsula, the military 

dimension is an omnipresent factor that shapes relations and events in the 

area (Bae, 2004; Smith, 2006). As Bae (2004) points out, the appreciable 

headway made in areas such as the economic relations between the two 

Koreas, has never lifted the threat of a full scale armed confrontation with the 

South fearing a surprise pre-emptive attack by the North Korean regime. In 

fact, North Korea has constantly presented its neighbors in the region as well 

as the West in general, with a major political and military challenge. The 

DPRK’s nuclear aspirations have always been a major source of security risk 
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for the region (Smith, 2006). The two nuclear tests of 9th October 2006 and 

25th May 2009 were a sober confirmation of the North’s nuclear capacity with 

the concomitant policy response options for deterrence in the context of 

nuclear proliferation (Arce and Sandler, 2009). Although by no means 

technologically comparable to the West’s nuclear arsenal, the mere fact that 

the North Korean regime had a proven crude nuclear capability that could 

potentially use it, added a qualitatively different dimension in the security 

equation of the region. 

As a growing number of studies has shown, from the markets’ 

perspective, major political developments, such as the two nuclear tests 

conducted by North Korea, represent external events that can directly affect 

risk premia and investors’ sentiment and as a consequence lead to increased 

volatility, hence exerting an adverse impact on asset valuation, investment 

decisions and portfolio allocation (inter alia: Chesney et al. 2011; Drakos, 

2010; Wisniewski, 2009; Corallo, 2007; Chan and Wei, 1996). Within the 

thematic focus of such studies, this paper sets out to examine how markets in 

the greater region reacted to the two tests that confirmed North Korea’s 

nuclear capability and hence affected the security environment of the region. 

The general indices examined are: Shanghai Composite (China), Hang Seng 

(Hong Kong), Bombay Sensex (India), Jakarta Composite (Indonesia), Nikkei 

225 (Japan), Kospi Composite (S. Korea), Kuala Lumpur (Malaysia), PSE 

Composite (Philippines), Straits Times (Singapore) and the Taiwan Weighted 

(Taiwan). Furthermore, apart from the stock exchanges, the potential impact 

the two nuclear tests had on the currency markets is also investigated.  
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2. POLITICAL EVENTS AND MARKETS 

Ample evidence suggest that economic activity is affected, through a 

number of channel,s by political news and events such as intra and interstate 

conflict and war, domestic and/or international political tension and 

instability, terrorist activity (inter alia: Gaibulloev and Sandler, 2008, 2009; 

Blomberg and Hess, 2002; Vuchelen, 2003; Chan and Wei, 1996; Asteriou 

and Siriopoulos, 2003). In particular, the reaction of markets to security 

events and political developments, including war, military tension, civil strife, 

terrorism, is an issue that has attracted growing attention in the relevant 

literature (inter alia: Guidolin and La Ferrara, 2010; Drakos, 2010, 2011; 

Schneider and Troeger, 2006; Kollias et al. 2010, 2011; Choudhry, 2010; 

Corallo, 2007). As, among others, Frey and Kucher (2000, 2001) observe, 

markets echo and reverberate such major political events and incidents. 

Political and economic news, elections, policy shifts, political instability, 

coups, terrorist attacks, even major sports events can affect investors’ 

sentiment, market agents’ asset valuations, market and country risk 

perceptions and portfolio allocation decisions (inter allia: Chesney et al. 2011; 

Desbordes, 2010; Amihud and Wohl, 2004; Siokis and Kapopoulos, 2007; 

Vuchelen, 2003; Bilson et al. 2002; Drakos, 2010; Wisniewski, 2009). As 

Bialkowski et al. 2008 note, markets can be unsettled by important political 

events and changes due to the risk and uncertainty they may potentially 

represent while their performance may also appreciably vary depending on 

the orientation of the incumbent government. In particular, rare events such 

as the two North Korean nuclear tests examined here, affect the political risk 

component of portfolio allocation decisions. Bilson et al. (2002) point out that 
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the concept of political risk is quite broad, multidimensional and difficult to 

quantify. Nevertheless, the risk stemming from political acts, actions and 

policies by governments or state agents can affect and threaten the expected 

returns on investment or the reverse, i.e. improve investment prospects and 

opportunities and hence positively affect stock markets (Wisniewski, 2009; 

Chan and Wei, 1996).  

Given the global nature of financial markets and their close ties and 

interrelationships, an increase in the risk emanating from the actions (or 

expected actions) of a government or state can bring about noteworthy 

changes and shifts in equity markets, in the cross country correlation of assets, 

in portfolio allocation and diversification. Such risks are particularly present 

in developing areas of the world where states are, in comparative terms, more 

prone to political instability, or in regions where regional security and stability 

may be threatened by bilateral friction and tension between regional rivals 

(for example India and Pakistan) or the unilateral actions of a rogue state; in 

this case the North Korean regime. As, among others, Kollias et al. 2010 point 

out, the effects that political events may exert vary across markets, countries 

and through time. Their impact depends upon a variety of factors such as for 

instance the severity of the specific event, its expected duration and final 

outcome and whether or not was anticipated by market agents. For example, 

although the threat of terrorism is to some extent omnipresent, terrorist 

attacks are unannounced and unexpected when they actually occur. Thus, they 

can act as exogenous shocks to markets. As it has been argued, investors can 

hedge against expected events but not so when it comes to events such as a 

terrorist attack (Drakos, 2010, 2011; Kollias et al. 2010; Arin et al. 2008). On 

the other hand, Amihud and Wohl (2004) have argued that, whenever major 
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events such as a war are preceded by strong expectations for their occurrence, 

for instance an official statement of firm intention and commitment, markets 

will invariably tend to incorporate this information in the prices before such 

events actually take place. This observation is particularly relevant in our case 

since the first of the two nuclear tests was announced in advance. Hence, it 

was expected, whereas the second was not. Furthermore, as political events, 

for instance an armed conflict or war, unfold; market agents will adjust their 

position depending on the anticipated result of the conflict as this is 

determined by various incidents during the military operations that can affect 

the course and the final outcome of the fighting (Corallo, 2007; Kollias et al. 

2010; Choudhry, 2010). For example, in the case of the 2008-09 Israeli 

military offensive in the Gaza strip, Kollias et al. 2010 report findings that 

point to a changing behaviour by market participants in the Tel Aviv stock 

exchange as the offensive unfolded and the probability of a successful 

conclusion both in military and political terms increased. Frey and Kucher 

(2000, 2001) find evidence indicating that major events that shaped the 

course of World War II have left an identifiable imprint on bond markets. 

Similar findings for World War II events that are historically considered as 

important turning points are reported by Choudhry (2010). Results by 

Amihud and Wohl (2004) also show that markets, during the second Gulf 

War, adjusted their behaviour to the probability of Saddam’s fall from power 

and hence the final outcome of the war.   

Within the broader context and spirit of the aforementioned studies 

and findings, the two nuclear tests conducted by the North Korean regime, 

added a further risk dimension in the security equation of the region and the 
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concomitant risk profile of the area. As already noted earlier, the fact that 

North Korea was for some years pursuing a nuclear military capability was 

well known. The North’s withdrawal from the Nuclear Non-Proliferation 

Treaty in March 1993 and the nuclear crisis that ensued, may be considered as 

the formal announcement, urbi et orbi, of the beginning of the North’s efforts 

to acquire nuclear weapons which clearly had strategic implications for policy 

response options in view of the nuclear proliferation threat it posed (Arce and 

Sandler, 2009). The signing of the Agreed Framework in October 1994 

between DPRK and the USA ended the crisis at the time but not the North’s 

nuclear efforts. The two tests on the 9th October 2006 and 25th May 2009 were 

in a sense proof of the successful culmination of these efforts and signalled the 

North’s official accession to the club of countries that posses nuclear weapons. 

The now proven crude nuclear capability of DPRK, added a qualitatively 

different dimension in the security equation of the region given the 

characteristics and aggressive behaviour of the North Korean regime. Perhaps, 

before we proceed with the empirical examination of how markets in the 

region reacted to this new development, it is worth mentioning a significant 

difference between the two tests that will be incorporated in the empirical 

investigation that follows. The first of the two tests, i.e. the one that took place 

on the 9th October 2006 was announced in advance by North Korea. The 

official announcement was made a few days earlier on October, 3rd. The 

second test, three years later on 25th May 2009, was not announced in 

advanced. Thus it may be treated as a totally unexpected event from the 

markets’ perspective.  
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3. DATA AND METHODOLOGY  

Our sample consists of daily stock market data from the stock 

exchanges of ten countries in the region: Japan, Hong Kong, S. Korea, China, 

Taiwan, Singapore, India, Indonesia, Philippines and Malaysia. The time 

period ranges from 01/01/1998 to 01/01/2010 and includes the dates of the 

two nuclear tests in question: 9/10/2006 and 25/5/2009. As already pointed 

out, the first of the two tests was announced in advanced (3/10/2006). Given 

this important qualitative difference, for the purposes of our analysis the date 

of the official announcement is taken to be the event day since it is then that 

all agents involved were informed of the North’s intention to conduct a 

nuclear test that was proof of the nuclear capability now possessed by the 

DPRK. This clearly is not the case for the 2009 test that was unannounced. 

Hence the actual day it took place is taken as the event date. An interesting 

byproduct of the analysis that follows will be to see whether market reaction 

differed in the case of the latter, i.e. the unannounced, vis-à-vis the announced 

nuclear test.  

In line with previous studies such as for instance Arin et al. (2008), 

Kollias et al. (2010), we assume that any market reaction to the event starts on 

the first day after the event itself. Thus, in order to test the significance of the 

reversal effect, we examine the first three trading days after each nuclear test 

or the announcement in the case of the first. To test the null hypothesis and to 

estimate the impact that the two events had on stock returns, we adopt a 

similar methodology used in previous event studies (inter allia: Kaplanski and 

Levi, 2010; Kamstra, et al. 2003; Brown and Warner, 1980, 1985). Assuming 

that investors do not hedge against exchange rate risk, the conditional version 
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of the world CAPM augmented for several known anomalies in financial 

markets implies the following behaviour for returns:  
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where Rt is the daily rate of return on the relevant stock price index, γ0 is the 

regression intercept. In order to account for any possible serial correlation, 

since previous studies have found a weak tendency for movements in 

aggregate US stock returns to persist (see for example Schwert, 1990a, 1990b), 

Rt-i is the ith previous day rate of return included in the model. We look at as 

many past returns as are necessary to guarantee that all significant serial 

correlations have been accounted for. RWt denotes the return on World 

Market Portfolio proxied by Stoxx Global 1800 index that consists of 600 

stocks from Europe, 600 stocks from USA and 600 from Asian markets1. The 

actual empirical specification we used is rather more flexible, allowing not 

only for contemporaneous sensitivity but also for a dynamic relationship 

between Rt and RWt where lagged values of order one of the latter will be 

included in order to capture time lags between Asian and rest of the world 

markets. We also allow for the ‘‘weekend effect’’ or ‘‘Monday effect’’ (inter 

allia: Cho et al. 2007; French, 1980; Schwert, 1990a). Since this may bias the 

regression results dummy variables Di, i=1,..,4, are included in the 

estimations. Moreover, we add a dummy variable for the first five days of the 

taxation year (Taxt) in order to capture any January effect (see for instance 

Keim, 1983; Dyl and Maberly, 1992). The DNj,i (j=1,2 and i= 1; 2; 3) stands for 

                                                 
1 The relevant source of the data is: ww.stoxx.com  
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possible effect and reversal effect variables for the days after the two nuclear 

tests (j=1 corresponds to 03/10/2006 and j=2 to 25/5/2009). Furthermore, 

given the significance of the Lehman Brothers default announcement on the 

world economy we also included relevant dummy variables for the days 

related to the event announcement and one day after to allow for the time lag 

between Asian and rest of the world markets. Since we are dealing with daily 

returns on consecutive days, it was felt that we must control for known 

anomalies to ensure they do not contaminate the results. Based on equation 

(1) estimated parameters, the main research questions tested here can be 

summarised as follows:  

H1. We first test the joint hypothesis of both the event effect and the 

reversal effect asserting that there is a below average rate of return 

(γ5,j,1<0) on the first day after the event (or the announcement of the 

event) and an above average rate of return(γ5,j,2>0) on the reversal day 

immediately afterwards. 

H2. Given the North-South tension, does the South Korean stock 

exchange present the larger - in absolute terms - event day coefficient 

vis-à-vis other the stock markets? 

H3. Does geographic proximity determine the magnitude and the 

persistence of any effect? 

H4. Was there any significant observable difference in how small and 

large capitalisation markets reacted?   

H5. Did the reaction differ in the case of the announced nuclear test vis-

à-vis the unannounced? 

H6. Were there any differences in the reaction by currency markets 

compared to the stock markets’ reaction? 
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To allow for the possibility that a few extreme observations affect the 

results, we estimate a quantile regression (QR), introduced by Koenker and 

Bassett (1978). Quantile regressions (QR) are not as sensitive to extreme 

observations as the typical OLS regression can be (see for instance Portnoy 

and Koenker, 1997; Koenker and Hallock, 2001). Thus, instead of estimating 

the conditional mean via the OLS method, the QR method is employed to 

estimate conditional median in our case. The linear regression model takes the 

form: 

 tty  βxt  

Where xt is a row vector of explanatory variables with first element equal to 1; 

et is an error term independent of xt; and β is a vector of the parameters. The 

conditional quartile function can be written as 

)()(  βxttQ  

Where β(ψ)  is a vector of parameters dependent on ψ. In our case the ψ 

equals to 0.50. Koenker and Basset (1978) define the ψ-th regression quartile 

(0<ψ<1) as any solution β(ψ), to the quantile regression minimization 

problem: 


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In order to take into account a possible conditional heteroskedasticity, 

we also assume time-varying volatility and employ a Generalised 

Autoregressive Conditional Heteroskedasticity GARCH(1,1) model (Engle, 

1982; Bollerslev, 1986). Therefore a model of the following form for the mean 

and the variance is estimated: 
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Where all variables are defined as previously mentioned and t  is the error 

term with conditional mean zero and conditional variance th . Τhe estimation 

of the equation of interest using quartile regression and GARCH modelling for 

volatility, may be viewed as robustness checks.  

Finally, as already pointed out in the research questions outlined above, 

the effect of the two North Korean nuclear tests on currency markets was also 

investigated. So far, we advocate that the additional country and region risk 

the two nuclear events may potentially represent, affect investors sentiment, 

their risk assessment and hence their investment decisions. However, 

increased risk and uncertainty may lead market participants and investors to 

seek to invest in alternative safer assets. To test whether there was also a flight 

to safety by shifting investments from risky assets to less risky assets we also 

test the effect of the nuclear tests in the exchange rates of US dollar. In other 

words, it is possible that international investors after each nuclear test may 

decide to sell Asian currencies for the safer, in such circumstances, US dollar. 

To this end, using an event study analysis we examine the reaction of the 

foreign exchange markets to the two nuclear tests.  

To start with, the rate of change of the US dollar exchange rates is 

calculated on a daily frequency by taking first differences of the logarithmic 

levels. The US dollar is expressed in the relevant Asian currency in each of the 

countries used in the study. For our purposes here, the daily excess returns for 

the rate of change in foreign exchange rates are measured by the mean-
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adjusted-returns approach (MacKinlay, 1997). That is, for each day at, and 

following, the event, we computed: 

RRAR tt                        (2) 

where tAR is the abnormal rate of change for the US dollar versus the Asian 

currency at time t, tR  is the actual observed rate of change for the exchange 

rate, and R is the mean of this daily rate of changes  in the (-30,-11) estimation 

period (see for instance Chen and Siems, 2004; Kollias et al. 2010, 2011). 


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Firstly, the event-day abnormal returns are calculated. Secondly, longer event 

windows were examined by computing the cumulative average abnormal 

returns (CARs) two (t=2) to six days (t=6) following the event. The cumulative 

abnormal returns (CARs) were estimated using the following equation: 





2
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T

Tt
tt ARCAR              (3) 

where T1 is the event day and T2 is consequently 1,2,3,4, and 5 days after the 

event. 

 

 

4. EMPIRICAL FINDINGS AND DISCUSSION 

The empirical findings of the estimations are presented in Tables 1, 2 

and 3. In particular, the results for each of the ten stock markets indices – i.e. 

Shanghai Composite (China), Hang Seng (Hong Kong), Bombay Sensex 

(India), Jakarta Composite (Indonesia), Nikkei 225 (Japan), Kospi Composite 

(S. Korea), Kuala Lumpur (Malaysia), PSE Composite (Philippines), Straits 



 14

Times (Singapore), Taiwan Weighted (Taiwan) - are shown in Table 1. We 

start with the first of the two nuclear tests that is the one that took place on 

the 9th October 2006 but was announced in advance on October, 3rd; the latter 

being the date taken as the event date in the relevant tests as already pointed 

out. As it can be seen from Table 1, with the exception of three stock indices in 

Hong Kong, Singapore and Indonesia, the first day coefficient is negative and 

statistically significant in all the other stock market indices examined here. 

Moreover, consistent with our hypothesis, from the seven negatively affected 

markets, the South Korean KOSPI index presents the larger in absolute terms 

coefficient (-1.83); a finding clearly attributable to the direct proximity of 

South Korea and the fact that this development added a new and qualitatively 

different dimension to the South’s security equation. The second day 

coefficient is positive and statistically significant in the case of India, Japan, 

Taiwan and the Philippines. It would appear that in all these cases the first day 

negative effect is apparently offset by the second day reversal effect, 

suggesting only a short term impact of the first nuclear test on these stock 

markets. Again, as one would intuitively expect, the notable exception is the 

Korean market where the reversal effect is not immediate. Worth noting are 

the cases of the Indonesia and Hong-Kong markets where the γ5,1,2 coefficient 

is negative and statistically significant that could tentatively be interpreted as 

suggesting a delayed reaction. However, this effect is offset by a positive 

coefficient in the third day following the announcement.  

 

Table 1 here 
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Turning to impact of the second and unannounced North Korean 

nuclear test (25/5/2009), it appears that the negative effect is more significant 

in case of India and South Korea. Also, the stock market in Singapore presents 

a negative and statistically significant first day reaction compared to no 

reaction for the official announcement of the first test. In the case of the 

Nikkei-225 index, the rebound takes more than one day compared to Taiwan, 

Philippines, India and China where markets rebounded in one day (Table 1). 

An interesting observation is that the reaction of the markets in question to 

the Lehman Brothers default announcement is appreciably greater in absolute 

terms, with the exception of Singapore. It appears that adverse financial news 

yield a greater reaction compared to the impact major political incidents such 

as the two nuclear tests examined here with the effects being rather transitory 

and short lived.  

An inspection of the results for the various control variables (i.e. the 

world market index, serial correlation, the day of the week effect and tax 

effects) reveals the following: (a) The coefficient of the world market index is 

statistically significant in all stock markets. However, in some of them the lag 

variable of the world market index has a stronger effect on the markets 

studied a finding that can probably be attributed to non-synchronous trading 

among Asian markets and the rest of the world. (b) The serial correlation 

coefficients are significant mostly in the one period lag for the majority of the 

indices. In case of Japan, Korea, Taiwan and China the coefficient γ2,1 is 

negative and statistically significant while for lower capitalization markets this 

coefficient is positive and statistically significant. Moreover, in some cases, 

statistically significant coefficients are found for period lags two, three and 

four (see Table 2). When it comes to the week day dummies, the Monday 



 16

coefficient, that is negative and statistically significant in the case of Singapore 

and Taiwan, becomes less significant when the heteroskedasticity effect and 

extreme values are taken into account. Finally, on the basis of the results 

reported in Tables 1 and 2, there is some evidence that the Tuesday coefficient 

is negative and statistically significant, in cases of Indonesia, Malaysia and 

Taiwan. 

 

Table 2 here 

 

The results reported in Table 2, where the QR and a GARCH model are 

employed, reveal that the findings concerning the effects of the two nuclear 

tests remain intact and this is strongly suggesting that the results concerning 

the impact of the nuclear tests are not spurious. The first day following the 

event (or the announcement of it in the case of the first test) coefficient is 

negative and statistically significant in the same cases just as in Table 1. A 

stronger effect is found to be the case for the stock markets of Korea, India 

and Singapore. In the case of Japan the rebound of the Nikkei index is 

achieved in two days rather than in one.  

  

Figure 1 here 

 

Finally, we turn to the currency markets and the results shown in 

Figure 1 where the event study findings for the relevant currencies versus the 

US dollar (i.e. the cumulative abnormal returns and the t-statistics for the 1-, 

to 6-day event windows) are shown. Overall, it appears that the findings are 

not uniform across both nuclear tests. On the one hand, in the case of the first 
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and announced nuclear test the effects on the currencies are generally weak. 

However, worth noting is that only the five (for the Korean Won and the 

Philippines Pesos) and six-day CARs (for the Korean Won, the Philippines 

Pesos and the Japanese Yen) are positive and statistically significant. A 

tentative explanation could be that the currency markets were more affected 

by the test itself (9/10/2006) rather that the announcement of it (3/10/2006). 

On the other hand, the effect of the second nuclear test (25/5/2009) is more 

uniform across currencies. It would appear that a flight to the relatively more 

secure US dollar is in fact the case for the majority of currencies. The more 

persistent effect can be seen in the following exchange rates: IDR/USD, 

PHP/USD, SGD/USD, JPY/USD and KOR/USD. However, this turn to the US 

dollar is not immediate over the event day but rather there appears to be an 

increasing trend toward the US dollar over the next days.   

To conclude the discussion, if an overall summing up of the results is 

attempted, it appears that in the case of the first nuclear test that was 

preceded by an official announcement by the DPRK authorities the effect on 

the stock markets’ indices examined here were negative and short lived 

(mostly one day) in seven out of ten cases. Furthermore, this first day negative 

reaction was offset by the second day rebound in the majority of them. Weak 

were the effects observed in the currency exchange markets with evidence of 

selling local currency for the US dollar only in the case of the Korean Won and 

the Philippines Pesos. In the case of the second nuclear test, where there was 

no previous announcement of it, the reaction is more negative for Korea, India 

and China and similar to the Lehman Brothers default announcement for 

these markets. In contrast to the first nuclear test, the Singapore market also 

appears to have been affected. Additionally, the reported results seem to 
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indicate that the second and unannounced test appears to have triggered a 

flight to safety in foreign exchange markets with an increasing upward trend 

for the US dollar for the days following the event. In terms of duration, the 

effect the nuclear tests had on currency market can be characterized, in 

comparative terms, as more significant and longer lasting.  

 

 

5. CONCLUDING REMARKS 

As a plethora studies have shown, financial markets react to major 

political events such as military tension, armed conflict, civil strife and 

terrorism. The two nuclear tests conducted by the North Korea regime were a 

sober confirmation of its nuclear weapon capacity with the concomitant 

potential security threat this poses for the stability of the greater region given 

the often quite aggressive military behaviour of the DPRK. This paper set out 

to examine how ten stock exchanges and currency markets in the region 

reacted to the two tests. The results, although not uniformed across all 

countries and markets, revealed a greater adverse effect in the case of the 

second of the two tests. The qualitative difference between the two events 

being that the first was announced whereas the second was unexpected. This 

seems to suggest that the prior announcement provided ample time for 

markets to evaluate and absorb in a more efficient and sober manner the news 

whereas the unannounced second nuclear test was more of an exogenous 

shock that markets did not expect and hence rattled them more.  

Of the ten countries and markets examined here, the most affected was 

South Korea. This of course is by no means a surprising finding given that 

South Korea is the country that is faced with the direct security risk the DPRK 
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represents and has on a regular basis been at the receiving end of the North’s 

military aggressiveness. Perhaps an interesting extension to this study would 

be to develop a time-series index that quantifies and tracks the fluctuation of 

tension in the bilateral relations of the two Koreas and examine how this is 

echoed in the Seoul stock exchange and the Korean Won currency market. 

Clearly of course, such an exercise with a Korean peninsula tension index can 

also be attempted for other regional markets as well, in order to capture the 

wider regional repercussions.     
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TABLES AND FIGURES 
Table 1 The effects of nuclear tests on Asian stock markets. Estimation results for equation 1. 

 
Notes: ***,**,* statistically significant at the 1%, 5% and 10% level; p-value of z-statistics in parentheses (·). Newey-West consistent for autocorrelation and 
heteroskedasticity estimators are presented.
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Table 2 The effects of nuclear tests on Asian stock Markets. Quantile Regression estimates and estimates with GARCH modelling. 

 
Notes: ***,**,* statistically significant at the 1%, 5% and 10% level; p-value of z-statistics in parentheses (·). For the GARCH model estimation, since the 
innovations appear leptokurtic rather than normally distributed, quasi-maximum likelihood (QML) covariances and robust standard errors have been used (see 
Bollerslev,  Wooldridge, 1992). 
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Figure1: The effect of the nuclear tests on foreign exchange markets 
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