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ABSTRACT: 

Many investors are looking for alternative investment options in todays market as 

correlations among markets have increased, causing diversification benefits once 

gained to be diminished. 

This thesis examines what risk return benefits can be gained by investors from 

international diversification, especially cross listed securities, and how these benefits 

may enhance the risk return relationship in the face of extreme events. Extreme events 

being researched are Russian Ruble Crisis in 1998, September 11 2001, and Argentina 

Financial Crisis in 2002 . 

It was found that cross listed securities held within a portfolio provided diversification 

benefits for investors with an improvement in the risk return relationship of lower risk 

and higher returns. Tested under extreme events it was found that holding cross listed 

securities within a portfolio mitigated some of the affects demonstrated. 
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INTRODUCTION 

This research examines whether cross listed securities exhibit higher levels of 

diversification, and show any risk return benefi ts over single listed securiti es in the 

face of extreme events. These questions may seem obvious due to the extensive 

research which has been conducted concerning international diversification, and the 

benefits to investors and companies gained from cross listing. Nevertheless, little 

research has focused on these topics in re lation to ex treme events. 

A number of studies have been undertaken that look at the effects of individual 

extreme events, but such studies have generall y been conducted from a US 

perspective. The current research is conducted from a NZ perspective, and looks at the 

affects of three ex treme events on five world markets. This wi ll allow an overall 

understanding of how extreme events affect world markets, and of what factors lead 

to extreme event s. The markets researched were chosen to give a global perspective of 

the events and determine whether cross listing on various stock markets would 

provide investors with the same risk return advantages. The three extreme events 

which will be covered are the Russian Ruble Cris is in 1998, September 11 and the 

Argentine Crisis in 2002. The Ru sian Ruble Crisis was selected, as it was the first 

crisis to follow the largest emerging market crisis; the Asian Crisis which occurred in 

1997. September 11 was chosen for the fact that is differed from other extreme events 

due to its unexpected nature and lack of prior warning in terms of financial indicators, 

as is usual with financial and economic crises. The Argentine crisis was the third 

event to be selected, as it is the most recent crisis to occur in the Latin American 

market, and the region had not fully recovered from other emerging market cri ses. 
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There are several reasons why cross listing may not enhance investors risk return 

benefits in the face of extreme events. Firstly, diversification benefits have been 

stated to have been diminishing over time a markets have become more integrated 

through international trade, common currencies, stock markets and shared resources. 

With increased market integration, correlati ons between the markets have also 

increased, lowering diversificatio n benefits. Greater diversification benefits are gained 

with low or negative correlations between portfolio securities. This leads to the 

second factor that may lower the benefits to investors during extreme events. It is 

expected that markets will react in the same way to an extreme event , causing market 

correlations to increase and reduce diversification benefits. This expectation is 

especiall y so for cross listed securities, due to cross listed securities being exposed 

twice to the foreign and domestic markets, instead o f only to the domestic market as 

for single listed securities. Neverthe less, some researchers state that cross li sted 

securities are able to mitigate the effects of extreme events through their unique 

st ructures. Finally, there is much debate about the benefits versus the costs of cross 

listing and what, in real terms, can be achieved through cross listing. For example , if 

there are so many benefits why is it that only one in ten US companies are cross li sted 

on a foreign marke t? 

These questions wi ll be raised in this research, and the thesis is split into the fo llowing 

sections; Literature Review, Synopsis of the three extreme events, market 

segmentation factors, hypothesis testing, computational methods, portfolio formation 

and research design , formation of the data sets employed, weighting techniques and 

performance measures, results and conclusions. 
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LITERATURE REVIEW 

International diversification and portfolio performance have been widely researched 

to attempt to establish the level of international diversification benefits that can be 

achieved by investors . International diversification is resultant through the addition of 

securities/ bonds/derivatives into a domestic portfolio, with the purpose of reducing 

unsystematic risk. Greater diversification benefits can be achieved if there are 

imperfect correlations between the securities. By adding securities which are 

negatively correlated to one another, it is possible to diversify risk to a level 

equivalent with the market risk. Unfortunately, diversification is unable to eliminate 

the volatility of market segmentation factors (systematic risk), which is associated 

with all markets. As regards international diversification, as systematic risk differs 

between markets, it is possible to achieve a world systematic risk level (Reilly and 

Brown, 2003). 

Speidell and Sappenfield conducted a study in 1992 which demonstrated the benefits 

investors can gain through international diversification. They used the S&P 500 index 

to represent the domestic market and the EAFE index (Europe, Australia and Far 

East) to represent international securities. They found that a portfolio comprising 

I 00% of the S&P 500, resulted in a return of l 5.8%, with a risk measured by standard 

deviation of 17 .1 %; representing the return for a domestic portfolio and the portfolio 

risk, respectively. Combining a 10% mix from the EAFE with a 90% mix from the 

S&P 500, an increase in the return (to 16.1 % ) was achieved, and risk was reduced (to 

16.8%), thereby improving the risk return relationship. The pattern of a better 

risk/return trade off is evident through the addition of a greater proportion of the 

EAFE index in the portfolio. The optimum amount of the EAFE within the portfolio 
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is between 30-50%. Beyond this point the benefits start to diminish, indicating that the 

addition of international securities into a domestic portfolio can result in 

diversification benefits in the form of lower risk or higher returns. 

Early works of international diversification found the risk/ return benefits to be 

significant. For example, Grubel ( 1968) found large benefits for investors through 

international diversification. This finding was supported by Hunter and Coggin 

( 1988), who found that international diversification reduced systematic risk to circa 

56% of risk of a domestic portfolio held in the US. Solnik (1974) found that through 

the additional of international securities into a US domestic portfolio the portfolio risk 

could be significantly reduced. 

Many studies state that the majority of international diversification benefits are due to 

favourable exchange rate movements. Eun and Resnick ( 1988) developed ex-ante 

portfolio selection strategies to realise potential diversification gains. It was found that 

exchange rate uncertainty affected the performance of international portfolios , but in 

their study they designed international portfolio selection strategies which controlled 

for estimation and exchange risk, outperforming a US domestic portfolio in out-of

period sample periods. Heston and Rouwenhorst ( 1994) examined industry versus 

country diversification for European shares and found that country diversification 

provided the best results. They also found that foreign exchange changes did not 

effect the conclusions, with the exception that foreign exchange movements could 

increase the risk of an international portfolio. Dumas and Solnik ( 1995) and Solnik 

( 197 4) showed that the risk of international diversification can be lowered 

substantially if the exchange rate is hedged away. Nevertheless, as demonstrated in 
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Hauser, Marcus and Yaari (1994), however, hedging foreign exchange movements 

reduces the diversification benefits from international investments. Nevertheless, 

Dun is and Levy (200 1) showed that additional di versification benefits can be 

achieved through exotic currency hedging using a currency overlay programme. 

There is significant disagreement over the existence of international diversification 

and the benefits that they provide to investors. Some researchers believe that as time 

has passed, markets have become more integrated and relationships between countries 

have strengthened, causing diversification benefits to diminish. 

Speidell and Sappenfield ( 1992) have put forward four main arguments as to why 

diversification benefits are shrinking into today's markets. Firstly, there are an 

increasing number of institutional investors. This has arisen due to an increase in the 

variety of investment options available to investors, coupled with the ease of investing 

in mutual and equity funds, which provide larger, stabilised returns. This has 

increased the size and number of institutional investors trading in today's markets. As 

institutional investors become a larger proportion of the trading numbers, the number 

of key decision makers lowers , increasing the power and importance of the trading 

decisions made by such traders. In the US 70% of trading volume is currently made 

up of institutional investors, compared to 40% in the 1960s. 

The second reason for reduced diversification benefits is indexing, which tends to 

bind stocks together. Indexed equity portfolios in the US exceed more than US$220 

billion, representing over 50% of assets for some institutions. The problem caused by 

indexing is that the stocks are linked together by the common index which they form. 
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If one security moves in either direction the other index stocks, therefore, tend to 

follow, causing buying and selling decisions of larger traders to become very 

important. If they dec ide to participate within a large trade of an indexed stock, other 

stocks of the index are affected by thi and react accordingly. Such an effect can result 

in the market be ing influenced by the behaviour o f other stocks. 

Thirdly, markets are increasingly being classified and treated as one as the world 

economies become more integrated through trade relationships, common currencies 

and increased touri sm. These factors increase the importance of stocks on these 

markets and affect the value of other markets within clo e geographical proximately. 

This has recentl y been the experience in Europe through the introduction of the Euro. 

Finally, companies have become more mutually dependent on one another as they are 

no longer country specific. The number of multinational companies has increased 

tenfo ld in the last ten years, causing market correlation to increase, wh ich, in turn , 

decreases diversification benefits. 

Twaisako (2002) agreed that large adverse effects are more highly correlated than 

positive movements between stock markets; concluding that, for the US investor, the 

benefits originally gained from diversificatio n are now limited to the original 

estimations. Fooladi and Rumsey (2002) explored the co-movements between the US 

market and twenty-three other markets between 1 January 1988 to 30 June 2000. They 

found that the correlations between the US market and these other markets did not 

increase over this period when measured in either US dollars or the local currency. 

They found, however, that the correlation between currencies had decreased over the 
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study period. Fooladi and Rumsey (2002) concluded, therefore, that although country 

and market integration has increased there is no significant reduction in the 

di versification benefits achieved. 

Solnik, Boucrelle and Le Fur ( 1996) agreed with Speidell and Sappenfield ( 1992) that 

the integration of international markets has increased and that, over time, correlations 

are changing. This has caused the diversification benefits to decrease, especially in the 

face of extreme events. 

As the behaviour of markets and investors has changed, these market decision makers 

have looked at alternative options to achieve greater returns. A common strategy is 

cross listing, which enables the investor to gain international diversification benefits 

without having the common difficulties of investing globally. Miller ( 1999) found that 

when a company announced a US listing, abnormal returns of 1.54% resulted for a 

firm listing from an emerging market, and 2.63 % resulted for a firm listing from any 

other exchange. Other studies (such as that of Foerster and Karolyi, 1999) found 

excess returns in the weeks prior to listing, but negative excess returns of -0.14% per 

week during the listing period. This makes it difficult to determine whether any 

benefits, besides excess returns at the time of listing, are evident. Investors and 

companies need to evaluate the benefits from cross listing when considering their 

investment options in the current turbulent market. 

Below is a summary of the motivations for investors and companies in regards to 

cross listing. 
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Evidence and Motivations for cross listing 

There is significant evidence of benefits that can be achieved by compames and 

investors from cross listing. Pagano, Roell and Zechner (2002) summarised the 

motivations for cross listing as follows: 

1. Reducing Barriers for Foreign Investors and Creating a Larger Investor 

Base 

Cross listing allows companies to enter foreign markets that may have been closed 

in the past due to barriers to entry based on legislative, political or economical 

factors. Entering new foreign markets gives the company the potential to enlarge 

their investor base. An enlarged investor base allows for greater information 

sharing across markets, providing opportunities for investors to trade upon this 

information before prices in other markets respond to the new information. The 

more information shared and known about a company, the less risky it is to hold 

as part of a portfolio, as less speculation about the security is required. The risk for 

a company is measured by its beta; a beta measures the security's systematic risk 

compared to that of the overall market. The lower the risk, the lower the beta will 

be. Companies with lower betas are able to achieve lower costs of capital through 

lower entry barriers into foreign markets due to higher market segmentation. 

Factors affecting market behaviour are; transaction costs, regulation, taxes, 

competition, legislation and asymmetrical information. Through inconsistent 

market pressures and differing levels of information, informed traders of cross 

listed securities are able to trade on their information and gain higher returns. 

Merton ( 1987) revealed that when firms cross list, there occur opportunities for 

informed investors with private information to be able to trade on this information 
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and gain benefits from it. Lang, Lins and Miller (2003) found that cross listed 

securities had better information flows, resulting in higher market valuations . 

2. Relying on Foreign Expertise 

Companies are motivated to cross list on markets with superior expertise and 

knowledge. Greater expertise is gained through a higher number of analysts 

following a particular industry. With more analysts following an industry, the 

greater visibility a company in that industry will have, and a higher level of 

publicly available information will result. Analysts provide information about 

historical trading data, major decisions within the company, management, key 

suppliers, contractors and the future direction for the company. More analysts are 

allocated to industries, or companies, with high dollar values, as traders are more 

interested in information relating to the larger market movers. This situation is of 

particular interest to securities listed on smaller exchanges, as the number of 

analysts utilised in such markets is significantly lower than in the developed 

markets. Greater visibility for these companies can be achieved through listing on 

larger markets, such as the Nasdaq in the US or FfSE in London, which have 

higher analyst followings. 

Baker, Nofsinger and Weaver (2002) found that international firms which listed 

either on the New York Stock Exchange, or on the London Stock Exchange, had a 

significant increase in visibility as a result of higher analyst coverage and print 

media in either The Wall Street Journal, or Financial Times. The results were 

stronger for firms listing on the New York Stock Exchange than those listing on 
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the London Stock Exchange. This can be partially explained by the higher costs 

associated with listing in New York. 

3. Committing to Higher Disclosure and Corporate Governance Standards 

and a Lower Cost of Equity 

Companies deciding to cross li st on foreign exchanges often have higher 

disclosure requirements in foreign markets than in their home market. If a 

company chooses to disclose more accurate information, investors have more 

knowledge of the company and holding the security is Jess risky. Companies can 

benefit from greater disclosure, as they are able to obtain a lower cost of capital in 

the foreign market than in their domestic market. 

Lang, Lins and Miller (2003) discussed why firms choose to cross list in the US 

and meet the higher disc losure requirements of that market. Due to the high level 

of legislation, the US has some of the highest levels of disclosure in the Western 

world. Companies with higher disclosure requirements tend to have higher market 

valuations. This occurs through more analyst coverage and higher accuracy in 

forecast earnings. It is in a company's be r intercsr ro divulge accurate and correcr 

information, as this will benefit the company, as well as the investor. Besides 

higher market valuations, companies chat disclose more information have access 

to lower costs of capital and increased cash flow as the costs and risks for 

investors to hold this company's security are lower. These factors will result in the 

securiry being traded more frequently. This conclusion was supported by Barry 

and Brown ( 1985), who demonstrated that investors who have a better 

understanding and estimation of the risk involved in holding the company's 
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security will be more likely invest in the security. Higher cash flows can be 

achieved through higher disclosure, lowering age ncy costs as information is 

already di sclosed to investors. These fac tors all result in helping to increase the 

market value o f the company. 

Koedijk and Yan Dijk (2004) tested the estimates for Cost of Capital for cross 

listed securities in nine different countries. They hypothesised that cross listed 

securities cost of capital would be different. They found that asset pricing models 

yie lded diffe rent estimates of cost of capital. In the US, the difference was about 

50 basis points lower, 80 basis points in the UK and 100 points in France. The 

onl y drawbac k is that onl y 12% of cross li sted securities experienced the benefit s. 

This is supported by Errunza and Miller (2000) who examined 126 firms from 32 

countries and there results showed a decrease in cost o f capital of 42%, whic h was 

ac hieved from US investors being able to invest in foreign markets. 

4. Liquidity 

A security"s liquidity can be improved through cross li sting due to access to larger 

investor bases which, in turn, broadens the shareholde r base. These highe r leve ls 

of trading and different market pressures help narrow the bid ask spread, improve 

the depth o f trades and lower the trading co ts for investors. Foerster and Karolyi 

( 1999) found that fi fty-three pre listed 1990 stocks listed in the US market saw 

average monthly trading volume double, while the spreads declined by 11 % after 

adjusting for price, volume and trade size. 
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Stoll (1978) found that greater competition among markets will cause the bid ask 

spread to lower, as a greater following of investors is generated from the company 

being listed in two different markets. 

Noronha, Sarin and Saundagaran (1996) found contradicting results on the bid ask 

spread as they examined the impact of NYSE/AMEX stocks which were cross 

listed on the London or Tokyo stock exchanges. They found that spreads did not 

narrow (as Stalls found in 1978), but they did find that following a foreign listing 

the depth of the quotes improved. This occurred through a greater investor base, as 

a result of the diversification into another market. It needs to be noted, however, 

that the improved depth disappeared once changes in price, volume and return 

variance were taken into account. 

5. Relative Mispricing 

Firms which are cross listed are able to take advantage of the overvaluation of 

shares traded abroad compared to that of the home market. Through inefficient 

information flows, shares on the foreign market can become over- or undervalued 

compared to the home market, and vice versa, because of differing levels of 

information being available in different markets. This can occur as one market can 

close for the night while another is just opening. Through the mispricing of 

securities, and incorrect information flows, investors can take advantage of the 

situation and achieve higher returns. 

Werner and Kleidon ( 1996) found that when UK stocks were cross listed in the 

US, an increased volatility was seen when the markets opened in the US. This 
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result provided evidence that the US markets and securities adjusted their prices to 

reflect information already known in the UK, which had been revealed during the 

previous trading session. 

6. Capitalising on Product Market Reputation 

Companies selling products in foreign countries , should cross list on a market 

where their brand name and product are known by investors. Foreign sale success 

and popularity within an economy creates a competitive advantage, and the 

company should use this to drive competition and visibility for their stock, which 

will result in higher sales for the company. It is assumed that companies with high 

foreign sales will have a greater advantage in cross listing due to their existing 

visibility in foreign markets. 

7. Costs of Cross Listing 

Costs of listing abroad are relatively low compared to the benefits which can be 

gained from listing. There are a variety of listing fees, direct expenses and 

professional costs that need to be accounted for when listing a company; and these 

can vary depending on which market the company is cross listing on. US markets 

have the highest listing fees. 

Because of the cost element, it is expected that only the larger companies will 

cross list, as they have the funds and the research capacity required to make cross 

listing a success. If we examine the New Zealand Stock Exchange; which is a 

small market in comparison to the likes of the US, the UK and Australia; of the 

top ten companies listed, eight were also cross listed on another exchange. Of a 

random selection of ten companies from New Zealand's Mid Cap List it was 
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found that only two were cross listed, indicating that only larger firms can afford 

to cross list. 

Based on these motivations and evidence why do less than one in ten large companies 

in the US have a foreign listing, while in other developed markets the ratio is even 

lower, when it appears that many benefits exist for both the company and the 

investor? Doidge, Karolyi and Stulz (2004) found that foreign companies cross listed 

in the US had a Tobins q 16.5% higher than firms which were not cross listed. This 

results in cross listed companies having higher valuations, with the difference 

between cross listed and non listed companies being statistically significant even after 

controlling for firm and country characteristics. 

A number of companies have chosen to cross list on a foreign market to try and 

stabilise their company returns due to the increased volatility of market returns and 

correlations during the last ten years. This has been demonstrated through five 

financial crises occurring within this period: Brazil, Argentina, Mexico, Russia and 

Asia. 

Financial cnses and extreme events are becoming more frequent, and cause major 

shocks through economies and stock markets. Financial crises normally arise from 

incompatible fiscal and monetary policies, weak financial institutions, fixed exchange 

regimes, high foreign debt, outflows of capital and loss of investor confidence. 

Komulainen and Lukkarila (2003) examined the causes of thirty-one financial crises 

in emerging markets during the period of 1980 to 2001, through the use of twenty-
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three macroeconorruc factors. They found that the crises were mainly caused by 

traditional variables which were common across all the crises. These were high public 

debt, private sector liabilities, current account deficits, poor M2 to reserves ratios, 

foreign liabilities of banks, inflation, unemployment and overvaluation of real 

exchange rates. All of these factors existed within the financial crises which occurred 

within Russia and Argentina, and will be examined in this research. 

Schwebach, Olienyk and Zumwalt (2002) found that low correlations exist between 

domestic and foreign securities, however at times of extreme events (especially after 

the Asian crisis), the correlations and volatility of the eleven foreign markets 

researched increased, causing diversification benefits to decrease. Meyer and Rose 

(2003) measured the effects of international diversification in the face of an extreme 

event (the Asian Crisis). They used a New Zealand-only unit trust as their base 

investment and added other global unit trusts to observe the impact on risk and return 

during the Asian Crisis. Over the six year holding period, it was found that the 

introduction of global investments reduced the shocks of the crisis compared to those 

experienced by a purely domestic option. 

In view of the mixed results in regards to international diversification and cross 

listing, our current research considers the possibility that cross listed securities will 

provide greater diversification benefits in terms of risk and return in the face of 

extreme events over single listed securities. Due to the relationship which exists 

between the foreign and domestic markets, an investor can take advantage of the 

different market segmentation factors and gain arbitrage opportunities between the 
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two markets . This results in more stabilised returns and risks, especially in the face of 

extreme events. 

Three extreme events will be researched in this paper; the Russ ian Ruble Crisis in 

1998, the September 11 terrori st attacks in 2001 and the Argentine Financial Crisis in 

2002. Below is a summary of the crises to give background on the main drivers 

behind them, and the effects they had on economies and stock markets. 
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EXTREME EVENTS 

Russian Ruble Crisis 

The Russian economy was in disorder after the ruble was devalued on August 17, 

1998. 

Since 1996 the ruble was depreciated roughly at the same rate at which prices were 

rising within Russia. Inflation had been steadily climbing between 1996 and 1998, 

while at the same time the Russian ruble had been losing value. The Russian 

government decided that its efforts to control and maintain the value of the ruble were 

in vain. The bands in which the ruble moved needed to be expanded to allow for 

greater fluctuation. The bands were changed from 5.27-7.15 to 6.0-9.5 rubles per 

USO. The ruble was valued at 6.4 per USO on 14 August 1998 and on 17 August, 

when the bands were moved, the ruble started to fall dramatically. It was soon 

apparent that the lower band of 9.5 was too low, and the bands were removed on 

September 1, to allow the ruble to reflect its true value. On September 18 the ruble 

was 14.6 per USO, and at its lowest value; on September 9 1998; it fluctuated to 22.8 

rubles per USO. 
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Figure 1: Daily exchange rates of Russian Ruble per US Dollar between June 

1998 and June 1999 
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The devaluation of the ruble was the first outward indication that the Russian 

economy was in trouble, but many other factors contributed to the downturn within 

the Russ ian economy. 

One of the factors that caused an upset within the economy was a significant increase 

in inflation. Consumer prices rose 4.3% during each of the first seven months of 1997, 

rising again (by 15%) in the latter part of August, and again in September. In total 

prices rose over 40% for the year. The increase in inflation was partly due to the 

devaluation of the ruble and the fall in import prices. Imports account for about 50% 
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of retail sales in Russ ia and the devaluation in the ruble drove up import prices, which 

contributed to the increases in consumer prices. 

The second cause was the Joss of investor confidence; which had not fully recovered 

since the Asian Crisis in I 997 ; towards emergi ng markets and their stability. The 

concerns shown by inves tors regarding the economy, coupled with the deterioration of 

the Russ ian current account, attributed to significant outflows of cash from the 

economy. 

In 1996 the country had a current account surplus of US$ 1 l.l l billion, which 

deteriorated to US$3.3 billion in 1997 due to the decrease in prices of Russ ia's key 

exports of gas and oi l. The trade surplus also reduced due to the ti ghtening economy, 

from US$23. I billion to US$ l 7.3 billion, in 1997. The trade and current accounts 

reduced in 1998, wi th the current accou nt showi ng a deficit of US$ l.5 billion after the 

first quarter of 1998 . 

With a weakening economy the stock market also reacted to a Joss of investor 

confidence and the continual devaluation of the ruble, with the stock market fa lling 

over 60% between mid August and the end of 1998. The deteriorat ion of the stock 

market had begun in 1997 after the Asian Crisis, but had started to show some 

recovery signs. By October 1998, however, stock prices had fallen by more than 82%, 

from their pre-Asian Crisis levels. 

The many failed attempts to build infrastructure within the Russian economy by the 

government and financial sector were some of the main contributors to the collapse of 
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the Russian economy. In 1992 Russia had introduced the essential elements required 

to rebuild the economy, but failed to follow through with the structural changes 

essential to make these work . The government failed to provide the effective laws and 

regulations to battl e tax evasion and the widespread corruption existing throughout the 

business and political sectors. The judiciary and the government were too weak and 

corrupt to enfo rce the ex ist ing laws, which resulted in weak points within the 

economy becoming overl oaded. Government instability was the final straw that tipped 

the econo my into a crisis in August 1997. Preside nt Bori s Yeltsin fired Prime Minister 

Kirienko and ousted the governmen t on 23 August. Yeltsin nominated Yiktor 

Chermomyrdin to replace the Prime Minister, believing that Chermomyrdin would be 

the best person to turn the economy around. Thi s appointment had to be approved by 

the Duma (parli ament), which had already rejected Chermomyrdin twice. The system 

dictated that if they rejected him again the Duma would have to be re-elected. Instead 

of continuing w ith this governmen t instab ilit y, Pres ident Yeltsin tried to save the 

economy by nom inati ng Primakov, w ho was accepted by the Duma. This move 

proved to be ineffectual, however, as the financial crisis was by this time al ready well 

set in. 

On 17 August the Russian government declared two important financial controls for 

the country, hoping they would help reshape the economy. Firstl y, a rescheduling of 

the country's short term ruble debt. Holders of Russ ian treasury bills and short term 

bonds set to mature in 1998 and 1999 were g iven the opportunity to convert their 

securities into long term assets. The available options saw the holders suffering huge 

losses, however, as the new securities offered had to be held for a period of at least 

three years, were non-tractable and paid a below-market rate of interest. The 
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rescheduling was designed to relieve the government of servicing of short term 

foreign debt. The government in 1997 had encountered difficulty rolling over their 

short term debt , leading to a significant quantity of short term debt repayments falling 

due. Rescheduling would relieve debt and interest payments, freeing up government 

cash fl ow, with the purpose of helping urgent payments due for such things as wage 

arrears. Liquidity of the commercial banks became a concern, as the banks had to 

transfer their short term ruble debt into longer term securities. The Russian central 

bank Je nt cash to the other banks against some of the ir short term debt so they were 

able to pay debts to one another, stopping the co ll apse of the banking sector. 

The second financial move undertaken by the gove rnment was a ninety day 

moratorium on payments by Russian banks and enterpri ses on their fo reign exchange 

debt. This app li ed onl y to payments of the principal debt of their loans. The reasoning 

behind thi s was to provide some further relief to the commercial banks wh ich were 

alread y stru ggling with thei r short term foreign debt. It was estimated that the banks 

had US$ I I billion of short term forwa rd contracts, w ith US$8 billion of it due on 30 

June 1998 and the balance of US$3.4 billion due w ithin the ninety day moratorium 

period. 

After the ruble devaluation , the government sought many avenues to rescue their 

economy and currency. Over a ten month period there were three ruble crises. The 

first occurred in October 1997, the second in January 1998 and the third in May 1998. 

The first two were successfully resolved by the central bank. Russia required help, 

however, and came to an agreement with the IMF, the World Bank and Japan for 

assistance in May 1998, during the third ruble crisis. A package of US$22.6 billion 
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wa agreed upon, and it was distributed throughout 1998 and 1999. The IMF quickly 

provided US$4.8 billion for urgent requirements. With the money given, Russ ia 

promised to put in place infrastructure to prevent a reoccurrence and defaults on 

fore ign debt. (Russian Country Monitor Oct 1998:IMF Volume 27. 11.14, 15) 

September 11 

September 11 200 1 was a truly deva~tating event which ha changed the Western 

World, especially in terms of the way business is conducted internationall y. The US 

Patriot Act. implemented after September 11 , stipulates that all fore ign payments 

record all details of payer. payee and country of origin, and the act doesn· t allow 

transfer of money from. or to. cert ain speci fi e countries. This act ha. been 

implemented by most western count ries: including ew Zealand; with the purpose of 

~topp i ng terrori~t~ gaining acce~s to large cash re~ervcs and, thereby, helping to 

prevent another event like September 11 from happening. 

The effects of September 11 were not confined to the US economy. but have been fe lt 

all around the world. The fou r major effects of September 11 are cent red on the 

following areas: financial market ~; world trade; unemployment; and interest rates. 

With the integration of markets, there is a greater dependence of them on one another, 

increa ing the reaction of world stock markets to ex treme events. Financial markets 

reacted within in a matter of hours to the event o f September 11 , due to the case and 

speed of information. The recovery times of markets reflect the effect that 

September 11 had on stock market around the world . Financial markets around the 

world took between two and one-hundred days for their hare indices to return to pre-
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September 11 level s. Helsinki was the fastest at two days, with New Zealand in the 

midrange taking thirty-three days, and Saudi Arabia the slowest at one-hundred days 

to recover, which shows the fu ll effects that extreme events have on markets and 

econo mies around the world . Bruck (2002) suggested that stock markets recover more 

quickly from extreme events in today's environment than in the past, due to the 

integration of markets, and the leve l of technology used. It took the Dow Jones fo rty 

d ays from September 11 fo r their share index to return to its level pre-September 11, 

which was longer than fo r twenty countries outside the US. Figure 2 depicts the fall in 

value of the Dow Jones after Septe mber 11 ; from 10,000 to 8,200 in a short peri od of 

time. Compared to other extre me events, the Dow Jones recovered qui ckl y. The Dow 

Jones took 232 days to recover fro m the attac k on Pearl Harbour in 1941 , 321 days to 

full y recover from the 1987 stock market crash and 134 days to recover from the US 

in vas ion of Kuwa it in 1990. 

O verall , Bruck (2002) fo und that companies after September 11 found it harder to 

issue stock and debt, and stocks so ld at lower prices, with ri skier stock requmng 

higher premiums. 
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Figure 2- Dow Jones Industry Average for the period between December 2000 

and December 2004. 
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Sourced fro m: http://fin ance.yahoo.com/ 

Secondl y, world trade was severe ly affec ted by Septe mber 11 . Hi gher transacti on 

costs were imposed on world trade due to the attacks of thi s new, global terro ri sm. 

World T rade was affected by he ightened security measures , coll apse of bus inesses 

and reducti on in world trade vo lumes. In a simulati on undertaken at a DIW 

confe rence held in Berlin , it was found that, on average, an increase of l % in 

transacti on costs of the total value of goods is be lieved to represent the effect of 

September l l (Bruck,2002). An increase in transaction costs of I% reduces 

international trade by c irca 3%. Some industries, such as agricultural product , textiles 

and machine ry, were the most severely affected by the increases in transactions costs, 

due to the ratio of value to weight. The impact of transaction costs was felt by many 
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countries, welfare losses ranged from US$3 l. l 6 billion m Western Europe to 

US$0.74 billion in Sub Saharan Africa (Bruck, 2002). 

Another factor which affec ted the US economy was the increase in the unemployment 

rate. In October 2001 private payrolls had fa llen by 439,000 jobs, which was one of 

the largest decl ines in fifteen years, and the unemployment rate increased to 5.4%, 

from 4.9% in early September 2001. This was caused by a downturn in the economy 

and the coll apse of many businesses (FSBR Cleveland 2001 ). 

The final major effect on the US economy was the dec rease in interest rates. The 

Federal Reserve lowered the short term interest rate twice, first on September 17 and 

the second time on October 2, by a total of 100 points , to 2.5 %. As at December 

200 1, the interes t rate had fa ll en another 50 points to 2.0%, which is significantl y 

lower than the 6.5% interest rate of January 200 I. Thi s was designed to allow the 

struggling economy to try and boost in vestor confidence ; however it had littl e impact 

on the economy, which entered a recession in 2002. With one of the major economies 

in the world struggling, many countries w ith close connections were al so strongly 

impacted by this event. 

The Federal Reserve managed to soften the severity of the attacks on the economy. In 

the first few days after the attacks, they injected mass ive amounts of money (to talling 

over US$ I 00 billion a day) into the fin anci al markets to improve the ir liquidity. This 

was achieved through di scount window loans and open m arket operations. 
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The Federal Reserve helped foreign banks by providing swap lines, suspending fees 

and penalties and lending money un-coll aterali sed to help with the liquidity of the 

companies that had been hit hard by September l l . Three other fiscal policies were 

introduced to help the US economy after September 11 . These consis ted of tax 

reducti ons, the emergency spending bill (w hich was passed after the attacks) and the 

fiscal stimulus bill. These three moves were ant icipated to inject circa US$ 160 billion 

into the economy during 2002. 

Argentine Crisis 

O ver the last fifty years Argentina·s volat ile economy can be attributed to 

governments and leaders fo llowing a number of different policies and ideas to try and 

st imulate the economy. With ever-changing leadership , power was limited and never 

fully a ll owed the economy to recover from one government to the next. In the early 

1990s the country was sufferin g from hyperinflation, w ith the government financing 

its budget deficits by issuing new currency through the central bank. The count ry 

suffered falling GDP of 1.3 % per year throughout the 1980s, with inflation reaching 

5000% per year and the government abandoning all policies and attempts to try and 

contro l the Argentine economy. 

32 



Table 1- Real GDP and Consumer Prices: Argentina 1994 - 2002 

Real GDP and Consumer 
Prices: Argentina 1994 - 2002 

Real Consumer 
GDP Prices 

Year 
(annual 

(annual % 
% 

change) 
change) 

1994 5.8 4.2 

1995 -2.8 3.4 

1996 5.5 0.2 

1997 8. 1 0.5 

1998 3.8 0.9 

1999 -3 ...i - 1. 2 

2000 -0.8 -0.9 

2001 -3.7 - I. I 

2002 - I 0 to -15 +25 lO +30 

Sourced from IMF World Economic Outlook (Apri l 2002) 

As shown in Table 1, the problems began in 1999 with negative GDP and a decrease 

in Consumer Prices . There were espec iall y large movements forecast in 2002, wh ich 

was when the country defaulted on large amount s of foreign debt, as well as a 

significant outflow of cash over the four year period from 1999 to 2002. 

In 1991 President Carlos Menem thought it imperative to try and control inflation and 

achieve growth and stability within the economy. To this end he introduced a new 

convertibility plan , which was initiated in April of 1991 and had of four main aims. 

First, all monetary policies considered were based on elimjnating inflation to restore 

business confidence. Second, to reduce budget deficits , the central bank was 
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prevented from printing new money. This resulted in price stability. Third, there was a 

deregulation of markets, an opening up the country to overseas inves tors and attempts 

to make the economy attractive for trade and privatisation in order to stimulate 

growth . The growth rate had been stagnant at 0 % for a period of time. Finall y, the 

central bank was made independent and a framework was created to regul ate sectors, 

and grow their investment attractiveness by giving independent power to the 

Securities and Exchange Commission. 

The Convertibility Plan resu lted in the Peso being pegged one to one to the US doll ar 

to stop inOati on. This was enacted because during the period of hyperinflation , the 

majority of prices had been denominated in US dol lars . As a result of the 

convertibility plan , the central bank was required to maintain cash reserves equal to 

I 00% of the monetary base , the reserves bei ng used to maintain the exchange rate at 

I : I . The central bank acted like a currency board and was responsible fo r maintaining 

the exchange rate. Strict laws were placed on the central bank as to the level they 

financed their treasury bonds to . Argent ina maintained its bank deposits in dollars , but 

the new law allowed for deposits to be exchanged into other currencies. 

The Convert ibility Plan quickly showed phenomenal results. Prices stab ili sed and 

inflation dropped rapidly to the point where it wa down to a single digit by the mid 

1990s. The growth rate increa ed to around 9 % between 1991 and 1994, with a rate of 

6% being maintained in 1995 after the Mexican Financial Crisis. The convertibility 

plan created capital inflow and, with lower entry barriers, international trade exports 

grew significantly. This growth in exports was one of the main drivers behind the 

growth experienced within the economy. A du al financial system rose from investors 
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being able to choose the currency in which their deposits were held . This expanded 

the financia l sector as the majority of Argentineans decided to hold their deposits in 

US doll ars rather than Argentine pesos. With privati sati on the government generated 

US$ l 6 billion in revenue over the seven years to 1998, allowing the government to 

grow the economy and lower the budget de ficit. 

The convertibilit y plan restored economic stability for a number of years, but was not 

a long term so lution. Argentina entered a recession in 1998, which las ted fo r fo ur 

years as unemployment and poverty increased uncontrollably. The country ended up 

with major problems caused by a currency regime that was not linked to the economic 

state of the country. Peggi ng the peso one to one to the US O did not take into account 

the country 's fiscal state or inflation rate. 

Fixing the exchange rate to the US O solved many of Argentina·s short term problems, 

but no measures were implemented for the long term. If Argentina had the majority of 

its international trade wit h the US it would have made sense to fix the peso I to I w ith 

the USO. Since the US on ly accounted for 12% of Argentina·s exports, the exchange 

rate regime was not appropriate for Argentina's major trading partners. Argentina had 

the majority of its ex port trade with Brazil and Europe, which meant that there was 

more sense in pegging the peso to a ba ket of currencies with these major trading 

partners. As the peso become overvalued , Argent ina was runnin g with a trade deficit. 

The deficits were funded by foreign borrowings . The more the peso devalued, the 

harder Argentina found it to repay their foreign obligations. Argentina had a large 

quantity of imports, and comparatively few ex ports, so was not able to generate 

sufficient export revenue to cover the interest payments on its foreign borrowin gs. 
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Consequently, Argentina increased foreign borrowings to meet their current 

obligations, causing foreign debt to increase further. The government imposed tariffs 

to discourage imports, which had increased significantly as prices had stabilised and 

the demand for overseas consumer goods had grown. The convertibility plan only 

allowed the government to finance its deficits by t\VO means; borrowing or increasing 

tax; with neither option seen as very appropriate, due to the state of the economy. 

Argentina decided to borrow, as the population could not support tax increases. The 

borrowings reached 50</c of GDP in 200 l. 

The stock market also showed the effects of the declining economy. The stock market 

fluctuated and began to lose value from December 2000. with a significant decline in 

value in January 2000, as shown in Figure 3. The convertibility plan was abandoned 

in January 2002 and the Peso was devalued by 40Ck. 
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Figure 3-Latin America and Argentine Stock Indices for December 1999 to June 

2002 
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Bes ides the internal issues faced by Argentina, ex ternal fac tors were taking the ir to ll 

on the economy. After the Asian and Russ ian cri ses in the late 1990s, signi ficant 

increases in interest rates were imposed because in vestors had become more ri sk 

averse in re lation to emerging markets and had withdrawn large proport ions of their 

money fro m such markets. Financial institutions were also fearful of emerging 

markets such as Argentina and imposed higher interest rates to compensate fo r their 

perceived ri sk. Thi s made it even more difficult fo r Argentina to repay its fore ign 

debt . As new interest rates rose, the country went deepe r into recess ion. At the end of 

2001 , Argentina's debt was 130% of its GDP. 
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The 1999 Brazilian Cris is severel y affected Argentina, as Brazil was its main trading 

partner and accounted fo r 30% of its export market. Europe was Argentina's second 

largest trading partner. At the same time that the peso was devaluing, the Euro and 

Yen were apprec iating, placing further strains on Argentina's export revenues. All of 

these external and internal factors led to Argentina defaulting on its foreign debt of 

US$ 14 1 billion in December 200 1. 

Argentina had been aware that the peso was overvalued , but feared that if it was 

devalued then the economy would return to a state of high inflation and low, or no, 

growth . Indi viduals, business and the government were holding USO dominated debt. 

Devaluati on of the peso wou ld have caused the financial/banking sector to collapse. 

Argentina hoped that the US O would depreciate, as the US had large trade deficits 

and any improvement in the peso may have helped the exposure Argentina had to the 

affects of the USO. 

In January 2002, after Argentina had defaulted on its US$28 million payment in 

December, the convert ibi lity plan was abando ned, and the peso was devalued by 40%. 

Al l dollar deposits and debts were converted at this rate into peso, caus ing the 

financial sector of Argentina to collapse. As the peso had the ability to float, the 

economic state of the country also affected the exchange rate. In 2003 , after many 

di scussions with the IMF, a rescue package was agreed upon once the Argentine 

economy started to show some signs of recovery. The world markets had littl e ability 

to cope with another financial crisis after the Asia, Russia and Brazilian crises, all 

suffered in the past five years. (IMF Report , 1999), (Mani am, Leave! & Patel, 2004) 
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MARKET CAPITALISATION OF MARKETS INCLUDED 

In this research five markets are s tudied; Australia, Japan , New Zealand (NZ}, South 

Africa (SA) and the United Kingdom (UK). Within the larger economics, more than 

one stock market is in existence. The stock markets chosen fo r this research are; the 

Austral ian Stock Exchange, the New Zealand Stock Exchange, the Johannesburg 

Stock Exchange for South Africa, the London Stock Exc hange for the UK and the 

Tokyo Stock Exchange for Japan. Data has been sourced from World Federation of 

Exchanges 

The Australian and New Zealand markets were chosen for the s tudy due to their close 

relationship with one another. With Z being a small market in comparison to o ther 

developed markets, we want to determine whether it exhi bits simi lar. o r d ifferent. 

behaviour to the larger markets of the UK and Japan: which are among the most 

common markets that companies chose to cross lis t on. The inclusion of the UK and 

Japanese markets in thi s study is imperati ve to determine whether cross listing 

prov ides any benefi ts to inYestors. South Africa was chosen as it is a market that has 

strong ties wi th other African countries. Other stud ies do not often include African 

stock markets due to their size and volatility. No US markets were added as the 

majority of studies conducted are from the perspecti ve o f the US investor, wherea. 

thi s study is from the perspective of the NZ in vestor. It is difficult to establish the true 

effect of an extreme event on a US market as they are affected by many factors and, 

therefore, it is difficult to measure the effect of one event/ fac to r in time. Background 

information about the markets being tudied has been g iven to prov ide some hi tory, 

to how market segmentation factors, the importance of these markets to the 

economies involved and the possible e ffects the e markets wi ll have on the result . 
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Differing levels of market segmentation lead to different market structures which, in 

turn , affect market behav iour and rel ati onships between markets. This is especially so 

in times of extreme events. It is for this purpose that we study the behav iour and 

structure of these markets to determine whether market factors; including political, 

economic , soc ial and technological change; have influenced the markets over the time 

periods being researched. 

Table 2-Total Number of Companies with Shares Listed (Domestic and Foreign) 

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 

Total S umber of Companies 

A ustralia 11 36 1005 1073 1107 1185 11 78 I 190 1219 1222 1287 1406 1410 

Japan 1752 1764 1768 I 775 1782 179 1 1833 1865 1890 1935 2096 214 1 

.vz 245 196 167 180 187 175 170 180 182 189 203 195 

SA 769 728 671 631 624 638 626 642 669 658 606 532 

UK 2559 2572 2440 2412 2416 2502 2623 2513 2423 2274 2374 2332 

Austra li a and Japan were the on ly markets of the five being studied that saw an 

increase in the total number of shares li sted over the thirteen year period. The other 

three markets decreased in s ize, with no set pattern of behaviour. 

South Africa recorded the largest change with a reduction of 41 % in the number of 

companies li sted , fo llowed by Australia with an increase of 25%, Japan with an 

increase of 23%, and NZ and the UK followed with decreases of 19% and 11 %, 

respectively. 

Australia 

Over the period between 1990 and 1996 the market stayed fa irl y constant in terms of 

the number of companies li sted , with a high recorded of 1190 in 1996 and a low of 
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1005 in 1991. From 1997, the Australia market saw steady growth of 16.5% over the 

five years to 2002. A growing Australian economy and its importance in global terms 

as regards exports, imports and currency growth were the main contributing factors to 

the increase in the number of companies li sted . 

Japan 

The Japanese stock market grew steadily over the thirteen years studi ed , which is a 

reflection of the growth of the economy and the increased interact io n of Japan with 

the Western World . Japan ha built strong relationships within the computer 

electronics and car manufacturing industries because of their leadin g technology 

capabilities. The majority of Japanese firms cross li sted were o n the London Stock 

Exchange, with the second most popul ar market to cross li st on being the US. 

New Zealand 

The New Zealand market steadi ly decreased over the las t six years, which is 

attributab le mainly to the pri vati sat ion of the economy that occurred in the late 1980s 

and earl y 1990s. ew Zealand had its highest level of companies listed in 1990, at 

245, at which time the Z economy was very strong and consumer confidence was 

high . Over time, however, as the economy has ti ghtened and growth has slowed ; only 

the larger companies within NZ's small economy are now li sted on the Z Stock 

Exchange. (Kerr, Qiu & Rose, 2005) 

South Africa 

South Africa showed similar results to the NZ market, with the total number of 

companies li sted decreasing over the study period. The number of companies li sted 
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decreased in the 1990s due to the increased popularity of mergers and acqui sitions. A 

high percentage of companies listed on the Johannesburg stock exchange are involved 

with gold mining, resulting in the market closely following the gold cycle. 

United Kingdom 

This market had the highest number of companies in 1996 with 2623, and the lowest 

in 2002 of 2272. Over this period the market fluctuated with no great changes. The 

number of companies listed has decreased, due to the growing importance of the 

European markets. 
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Table 3- Market Capitalisation of Shares of Domestic Companies (US$000,000) 

Market 1990 1991 1992 1993 199.J 1995 1996 1997 1998 1999 2000 2001 2002 

Australia 107936 142404 133555 2020 1-1 21682(1 2-13-175 3 11 865 29576(1 328854 427655 37279-1 375598 380087 

Japan 2908534 31 17297 2318929 2906299 3592 19-1 35-15307 3011 161 2160545 2-1395-19 4-163298 3157222 2264528 2069299 

NZ 8824 14285 14680 24595 27 11 8 31950 36879 29889 24458 27827 18-190 17737 21715 

SA 136869 167958 148675 215883 2-10026 277 109 239579 211599 150670 180463 131321 84344 11 6544 

UK 8500 12 986 107 928393 I 150557 I 145290 13-166-11 16-12582 1996225 2372738 285535 1 26 12230 21647 16 1800658 
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In terms of market capitalisation , Australia, NZ and the UK have een phenomenal 

increases in the values of their domestic share markets. In comparison, the Japanese 

and South African share markets have decreased in value between 1990 to the end of 

2002. 

The Australian market has steadily increased in value over the thirteen year period , 

with growth of 19.4% pa. Market capitalisation saw a dramatic increase as a result of 

privatisation, which occurred in most Commonwealth countries, such as Australia, 

NZ and the UK. M arket capitalisation stab ili sed over the last three years of the stud y 

period, balancing out at around the hi gh US$300,000s. 

Japanese market capitali sat ion was volatile over this period. No set pattern is evident 

in the results , except that there was a significant reduction in 1997. Thi s can be 

att ributed to the Asian crisis , where Asian companies saw an average reducti on of 

20% in the ir share value. The market made a strong comeback in 1998, but by 2002 

the market was half of the 1998 value . 

The New Zealand share market saw an increase in value in the earl y 1990s due to 

privatisatio n. The main dri ver behind thi s growth was the privati sation of Telecom in 

1991. The NZ economy was severel y affected by the Asian crisis, through reductions 

in trade, touri sm and foreign investment. 

The value of the NZ share market is l/95th the size of the Japanese market, and 

l/83rd that of the UK market. Due to its comparatively small size the effects of world 

events will have a greater influence on markets such as NZ than on the larger markets. 
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Smaller economies have less liquidity, market depth and market breadth , as well as a 

smaller volume to absorb such effects. As a result , these markets take longer to 

recover. 

The South African market, unlike the other markets, remained fairly stable over the 

thirteen year period. M ovements noted were marginall y smaller than those seen in the 

other markets. The value of the market at the end of 2002 was US$ l l 6,544, compared 

to US$ l 36,869 in 1990, showing a decrease in value of 15%. As the number of 

companies li sted has decreased, however, the value of each securi ty has actually 

increased . 

The UK showed stabl e growth over the nine years to the end of 1999 ($2,855 ,35 I), 

driven by privatisation of state-owned assets. Since 2000 market capitalisat ion 

reduced dramatically, however, it must be remembered that the market still doubled 

its value over the thirteen year period. 
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Table 4-Total Value of Share Trading (US$000,000) 

Market 1990 1991 1992 1993 199./ 1995 1996 1997 1998 1999 2000 2001 2002 

Australia 40 186 46697 45577 67792 94909 983 10 1-16216 168999 16100 1 198 195 226484 244463 295399 

Japan 1287694 822934 476977 792977 8598% 88-1000 938822 896055 750825 167564 1 21 15502 1659909 1564244 

NZ 2072 3107 3276 6802 7188 87 19 10139 10725 l..+27..+ 13687 121 15 9933 8878 

SA 10469 8703 775-1 10363 17631 17..+25 26998 4..+696 61837 86838 77-1..+6 69278 78392 

UK 543392 553922 66299 1 865907 1029278 115322 1 l-l l3236 1878489 2887990 339938 1 4558663 45201 83 4001340 
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The share market has become a popular investment tool over the last ten years, which 

is demonstrated through the increase in the total value of share trading. 

To form ulate an average share price per company, the fo ll owi ng formula was used: 

Total value of shares traded I Number of compan ies li sted 

Table 5-Comparison of Average Share Price in 1990 and 2000 

Market 1990 
2000 

Average 
Average +/-

Share Change 
Price 

Share Price 

Australia 35 .38 207 .88 4887r 

Japan 754.99 726.54 -3.807r 

NZ 8.46 44.6 1 4287<-

SA U .6 1 173.82 I I 777r 

UK 2 12.35 1.761.15 7297r 

With the excepti on of the Japanese market; which decreased slightl y 111 value; a ll of 

the markets saw a signifi cant increase in the average share price. 

Definitions for financial terms, ref er below . 1 

1 Price Earnings Ratio, Return Indica tors and the Inflation Rate 
Definitions: 
The Pri ce-Earnings Ratio is 1he ratio of price 10 ea rnings per share (market ). 
Price-earnings ratio 
This measure shows !he muhip le of the earnings a l which a stock sell s. This is determined by di viding the curTen t stock price by 
the cu1Tent earn ings per hare (adjusted fo r stock splits). Earnings per share. fo r the P/E rati o. are determined by dividing 
earnings fo r the past twelve months by the number of common shares outstanding. A higher multiple means investors have 
higher expectat ions for future growth and have. therefore. bid up the stock's price. 
Dividend yield (Stocks) 
The indicated yield represent s annual di vidends divided by the curTent stock price. 
Inflation 
The rate a t which the general leve l of prices for goods and services is ri sing 
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Table 6-Australian Price Earnings, Returns Indicators and Inflation Rate 

Price 
Gross Dividend 

Earnings 
Yield 

lnj7atiun Rate Stock Performance Total Return 
Ratio 

1996 17.7 .1.6 1.5 10.1 13.7 

1997 19.5 .1.8 -0.2 7.5 11.7 

1998 '.20.8 .1.5 1.6 7.5 II 

1999 '.21. I .1.2 1.8 l '.2. 1 15 . .1 

2000 /a .1.-l 5.8 0. 1 3.5 

2001 25.4 .1 . .1 .1. 1'.2 6.5 9.8 

2002 .17 4.1 .1 - 11.4 -7.3 

The pnce earnings ratio (PIE ratio) for the Australian market demonstrated the 

increased and improved liquidity of the market. The Australian stock market returned 

a positive return every year except 2002. This was a world wide problem, as the US 

was in a recession and many economics were struggling to return to pre-September 11 

trading level~. Overall the average stock performance during this period was -L63<J'c. 
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Table 7- Japanese Price Earnings Ratio, Return Indicators and Inflation Rate 

Price Gross 
Inflation Stock 

Earnings Dividend Total Return 
Ratio Yield 

Rate Pe1f ormance 

1996 79. 3 0.8 0.3 -6.80 -6.0 

1997 37.6 1.0 2.29 -20. 10 -1 9. 1 

1998 103. 1 1. 2 0.6 -7.50 -6.30 

1999 0.9 - 1. I 58.40 59.3 

2000 85.5 1.0 -0.7 -25 .50 -24.5 

2001 6 1.4 u -0.7 - 19.6 - 18.30 

2002 1.4 -0.9 - 18 . .1 - 18.9 

The fi gures fo r the Japanese stock market reveals tha t the companies li sted on it have 

signifi cantl y higher earnings per share than those li sted on the Australi an market. The 

gross di vidend yield has remained stable at a low di vidend payout of c irca 1 % of the 

stock price, where the average on other markets is 4% . The stock market is the 

oppos ite of other markets, hav ing onl y one pos iti ve re turn in 1999 of 59.3%, and 

otherwi se negati ve returns occurred . 
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Table 8- New Zealand 's Price Earnings Ratio, Return Indicators and Inflation 

Rate 

Price Cross 
Stock 

Earnings Dividend Inflation Rate 
Performance 

Tota l Return 
Ratio Yield 

1996 14.8 4 .3 2.6 19.90 19.90 

1997 15.3 4.7 0.8 2.90 2.90 

1998 37 .6 4.0 0.4 -3.30 -3.30 

1999 16.2 3.8 0 .5 17.0 17.0 

2000 15.0 3.8 4.0 -9. 10 -9 .10 

2001 13. 13 4 .62 1.8 1 16.70 16.70 

2002 18.4 6.0 2.7 4.2 4 .2 

The New Zealand stock market reveals that over the seven year period a fa irl y 

constant P/E ratio ex isted; except in 1998 when the market had a PIE rati o almost 

doubl e the other years of 37.6. This indicates that NZ companies have had strong 

revenue growth relative to their sale price. The NZ market, like o ther stock markets, 

had a gross div idend yield of ci rca 4.0%. On average, companies paid dividends of 

6% relative to their share price in 2002. 

Infl ation in NZ is a lot more stable than in some of the other countri es in the study, 

w ith the Z govern ment trying to keep infl ation w ithin a band of between 2 to 3%. 

The stock perfo rmance demonstrates that, unlike other markets, these changing 

returns move to a lesser ex tent than the larger markets. On average, the Z tock 

market had a stock perfo rmance of 6.9%. 
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Table 9 -South Africa's Price Earnings Ratio, Return Indicators and Inflation 

Rate 

Price Gross 
Stock 

Earnings Dividend /uj lation Rate 
Pe1f ormance 

Total Return 
Ratio Yield 

1996 18.7 2.5 9.2 8.90 9.4 

1997 16.8 2.7 6. 1 -6.80 -4 . 1 

1998 19.4 .3.3 9.0 - 12.40 -9. 1 

1999 16.9 2.0 10.0 57 .30 59.3 

2000 13.5 2.6 14 .8 -2.50 0 . 1 

2001 13.29 2.87 6.62 25.40 28.27 

2002 12.6 -l .O 12.4 - I 1.2 -7.2 

T he South Afric an stock market shows a re lati vely stable earnin gs to share price rati o, 

w ith a range between 12.6 and 19.4, and an average over the peri od of 15 .88. The 

gro s di v idend , like the P/E ratio , has remained fairl y constant at '.?. .5, with an increase 

to 4.0 in 2002. Stock perfo rmance has fluctuated between posi tive and negati ve 

returns over the peri od, caused by the market closely fo llowing the go ld cyc le. 
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Table 10 -The United Kingdom's Price Earnings Ratio, Return Indicators and 

Inflation Rate 

Price Gross 
Stock 

Earnings DiFide11d /11jlatio11 Rate 
Pe1fo rma11 ce 

Total Return 
Ratio Yield 

1996 16.2 3.8 2. 5 11.50 15.4 

1997 19.2 3.2 3.6 24.7 27.9 

1998 23.3 2.8 1.8 14.50 17. 30 

1999 30.5 2.0 1.6 17.80 19.80 

2000 23.3 2.2 2.9 -8.0 -5.8 

2001 20.29 2.59 1.96 - 15.40 - 12.8 1 

2002 17.7 3.6 2.8 -25.0 -2 1.5 

The P/E rati o fo r the U K market shows a similar pattern to those of the other markets. 

Except fo r in 1999 (which had a hi gh P/E ratio of 30. 5), there is a comparati vely 

stable rati o over the peri od. The stock performance of the market reveals good returns 

fo r the first fo ur years, of between 11.5% and 24.7%, however, over the las t three 

years of the stud y the stock market has not perfo rmed we ll and has produced negati ve 

re turns. 
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Table 11-Stock Markets Importance in the National Economy (US$000,000) 

1995 1996 1997 1998 1999 2000 2001 

GDP MV % GDP MV 'lo GDP MV 'lo GDP J\IV % GDP J\IV % GDP MV % GDP MV % 

Australia 348.8 244.3 70.1 393 312 79 395 2% 75 379 329 87 w+ 428 I 09 382 373 98 358 376 105 

Japan 4394 3667 83 .5 4600 3106 68 4 193 22 17 53 3 798 2-196 66 43-19 -1555 105 4749 3 19-1 67 4 14 1 229-1 55 

NZ 52.8 3 1.9 60.5 N/a 36.9 65.9 29.9 -15 65.1 29.9 46 53.1 29.9 56 50.6 18.2 36 50.5 17.7 35 

SA 132.9 258.6 195 126 2-10 190 129 212 I (1-I N/a N/a N/a 131 181 138 15.9 131 10-1 11 3 84.3 75 

UK 11 07 1347 12.4 11 51 16-13 1-13 1288 l l)% 155 N/a N/a N/a 14-10 2855 I 98 14 18 26 12 18-1 1423 2165 152 
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Gross Domestic Product (GDP) is the market value of all final goods and services 

produced within a country durin g a given time period. The hi gher the percentage of 

stock market value to GDP, the more importance the share market has for GDP, and 

the more influence it has within the economy. The Australi an stock market had an 

inc reas ing importance for GDP, as indicated by the increasing percentage. 

The Japanese market had varying importance within the economy, with the 

percentage ranging from 53% in 1997, to a hi gh of l 05 % in 1999. It is ex pected that 

the share market in Japan was of low importance to the economy in 1997, as thi s was 

the beginning of the As ian cri sis and the stock markets in all As ian countri es suffe red. 

Likewise, 1999 was a year when the stock market was important , as fo reign 

inves tment started to fl ow back into the stock market and economy. 

The New Zealand stock market had the least importance on the economy of the fi ve 

markets researched. Thi s is mainl y due to NZ be ing an ex port ing country which 

deri ves the majority of it s income fro m thi s. The stock market, therefore, plays a less 

important ro le within the economy and makes a small er contri bution towards GDP. 

The South African tock market is very important w ithin the South African economy, 

as demonstrated by the high percentage of stock market value to GDP, but has been 

steadily dimini shing over the past two years. 

The UK market produced similar results to those in South Africa, hi ghlighting the 

importance of the stock market on its economy and GDP. The UK stock market is one 

of the largest in the world and affects a large portion of businesses and inves tors 
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within the economy. This means that the economy 1s heavily reliant on the stock 

market performing favourably. 
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International Country Risk 

Figure 4 - International Country Risk Ratings 
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Thi analysis of country risk and market segmentation used the fo llowing factors that 

cou ld potentially affect market behaviour:Government Stability, Socio-economic 

Conditions, Investment Profile, Interna l Conflict, External Conflict, Corruption, 

Military in Politics, Religion in Politics, Law & order, Ethnic Tensions, Democratic 

Accountability and Bureaucracy Quality. 

Each country was given a rating out of 100, with 100 being the highest. The first five 

factors were given weightings of 12 as they are more influential on risk than other 

factors. The following six factors were given a rating of 6 and Bureaucracy Quality 

with a weighting of 4. 
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Table 12 shows country rankings from 1984 to 2003 in 12 month intervals. In 1984, 

Japan was the most stable country in terms of ri sk with a rating of 92.75. The three 

commonwealth economies of NZ, Australian , and UK closely followed with ratings 

between 87.5-89.67. South Africa was the least unstable economy with a rating o f 63. 

This pattern continues over the 20-year period wi th all economies averaging above 

82 .5 except South Africa attaining an average rating of 63.64. The commonwealth 

and Japanese economies have stabilised over the last five years. With key factors; 

Government Stability, Socioeconomic Conditions and Investment Profi le averaging a 

rating of 10 out of 12. There was an unstab le period in late l 980's early l 990's 

caused by monetary and economic pol icy changes and privatisation within the 

commonwealth economies . The South African economy has been unstab le over the 

whole 20 year period w ith it s lowest rating of 49.33 in 1986. The South African 

economy has always been plagued with governmen t instabil ity, racial and religion 

tensions. corruption , unstable socio-economic conditi ons and conflict in many areas. 

The economy improved in the early 90's but has started a gradual decline in the past 5 

years, as other economies have been improvi ng. All of the problems faced within 

South Africa are inter re lated and as a who le affect the ri sk stab ili ty of the economy as 

demonstrated in the country's rating. 

It is believed that market segmentati on factors for the commonwealth and Japanese 

economies wil l not affect the results in thi s research as they are rel atively stable, as 

shown with their ratings . However market segmentati on factors in the South African 

economy may have a negative effect on the results. This can be attributed to the 

instability of the economy, making it harder for companies to achieve positive returns, 

therefore deterring companies from cross listing in this type of environment. 
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Table 12 - International Country Risk Ratings for Period 1984-2003 

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Australia 87 .500 85. 167 8 1.1 67 77 .581 79.667 78.581 76.250 75.4 17 78 .667 80.581 

Japa11 92.750 89. 167 87.811 874 17 89.81.\ 86 .66 7 85.111 80.583 78 .500 79. 167 

NZ 89.667 88 .081 89.113 89 .000 89.131 84.831 80.667 77 .750 79.750 80.917 

SA 61.000 54.581 49 .111 s 1.4 17 57.000 58.4 17 56 .9 17 55.811 64.250 64.750 

UK 87 .750 81.417 77.750 8 1.811 8-L9 17 80.(16 7 77.111 76.331 78.581 77.T.\l 

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

Australia 8 1.113 82.500 8-1.58.\ 88.250 81.111 86 .9 17 88.811 87 .111 88 .0-12 85.9 17 

Japan 79.250 8 1.000 81.500 87.0-12 79. 1(17 78 .667 80. 167 85.9 17 85.792 85 .667 

NZ 82.667 81.500 81.917 86 .667 86.500 87.4 17 88.111 89 .958 90 .111 90 .9 17 

SA 7 1.667 75.000 74.9 17 7-H1f17 72.--1 17 67.08.\ 65.081 68.458 61.581 64.458 

UK 79.081 78.250 8 1.000 87 .500 88.667 86.750 89.667 90 .292 88 .811 86. 167 
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Price Stabilisation 

As demonstrated in the graphs of average share pnce for a country 's domestic 

portfo lio to the equi valent cross listed portfol io, domestic share prices are relati ve ly 

more stable except in the Australi an market. The Australi an domestic and cross li sted 

portfoli o share prices were as vo latil e as one another, showing that t market factors of 

affect all shares, and internati onal diversificati on does not appear to prov ide any 

benefits in the period researched . 

Another observati on is that the average cross li sted share price was at least double the 

average share price fo r the domestic port fo lio, with the Australi an market being an 

exception. This is ex pected as gene ral ly onl y larger internati onal companies have 

resources and cash fl ow to benefit from cross li sting. In regards to the Australi an 

marke t, the average Australi an cross li sted share price was eq ui valent to the 

Austra li an domesti c share price. On closer inspecti on the average share pri ce was 

between $'.2.-3 Z D, indicating that cross li sted securi ties are not necessaril y the 

larges t companies as they would have hi gher market valuati ons resulting in hi gher 

share prices. 

An investor would ex pect hi gher returns with increased pnce volatility as 

demonstrated by the cross li sted securit ies, on the flip side, greater opportunities exist 

for info rmed traders with greater price movement therefore they are able to trade on 

private in fo rmation and realise higher returns. 
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Figure 5 -Price Volatility of Australian Share Prices versus Australian Cross 
Listed Share Prices 
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Figure 6 - Price Volatility of Japanese Share Prices versus Japanese Cross Listed 
Share Prices 
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Figure 7 - Price Volatility of UK Share Prices Versus UK Cross Listed Share 
Prices 
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Figure 8 - Price Volatility of South Africa Share Prices Versus South Africa 
Cross Listed Share Prices 
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Figure 9 - Price Volatility of New Zealand Share Prices Versus New Zealand 
Cross Listed Share Prices 
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HYPOHTHESIS TESTING 

This study considers whether cross listed securi ties exhibit ri sk return benefits over 

singly li sted securities in the face of extreme events, in terms of their ri sk return 

relationship . 

There are two main questi ons that ari se from the above topic. The first question to be 

asked is: Do cross li sted securiti es show any benefits over singly li sted securities in 

times of stability? There have been a number of papers which have foc used on 

whether cross li sting provides any benefit s. As di scussed earli er, there are great 

benefit s fo r companies in cross li sting in terms of achiev ing lower costs of capital. 

larger inves tor bases, enhanced in fo rmation fl ows and opportuniti es fo r investors to 

trade upon arbit rage pric ing. Research shows benefits fo r the inves tor in te rms o f 

excess returns at the time of li sting, but these returns fade over time. It is import ant to 

consider the degree of po tenti al benefit s avail able to the investor when dec iding 

whether to inves t in cross li sted securities. If there are any benefi ts avail able to the 

in ves tor throu gh holding cross li sted securities within their port fo lios, do these 

benefit s help with the ir long term strategy of outperfo rming markets, espec iall y 

during fin ancial and world cri ses such as the Russian Ruble cn s1s in 1998 and 

September 11 ? During these extreme events, stock markets and currencies are among 

the first instruments to react. It is widely accepted that through holding international 

securities, diversification benefits are achieved through a lowering of systematic ri sk. 

Th is results in lower portfolio ri sk and higher returns for investors. As markets have 

become more integrated in recent years, however, higher correlations exist between 

markets and the level of diversification benefits able to be achieved in today 's 

63 



environment has decreased, especially in the case of cross li sted securities . What 

happens to these diversification benefits during extreme events? 

The final question concerns the weighting model used to select the security 

weightings within the port fo lios. A number of research papers have looked into thi s 

issue and, as a result, four different weighting schemes and techniques have been 

used. These can be critiqued to determine the accuracy of the schemes and the ir 

results as a whole . Refer Appendix A for full description of hypothesis. 

The fo llowing hypotheses will be tested in this thesis. 

Hypothesis 1: Can ri sk/return benefits be ac hieved in a portfolio formati on by the 

introduction of cross li sted securities? 

Hypothesis 2: With the addition of cross li sted securities into a portfolio, w hich 

market shows the highest benefits for an investor in terms of the risk return tradeoff 

relati onship? 

Hypothesis 3: Do Portfolios containing cross listed securities show any benefits ove r 

a base singly li sted portfolio durin g the three extreme events being tested? 

Hypothesis 4: Which portfolio outperforms the si ngle a nd multi indices in terms of 

risk and return? 

Single Index =New Zealand Morgan Stanley Capital Index (NZMSCI). 

Multi Index = World Morgan Stanley Capital Index (WMSCI). 

Hypothesis 5: Which weighting model yields a better risk return trade off for the 

portfolios, as measured by the Treynor/Sharpe and Jensen Measures? 
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COMPUTATIONAL METHODS 

Modern Portfolio Theory (MPT) is a computational method to determine efficient 

portfo lios based on Markowitz theory from hi s original pape r in 1952. Prior to the 

1960s the finance world had di scussed ri sk, but no specific measure was commonly 

used to assess it. Markowitz developed portfo lio measures fo r ri sk and return and 

showed that variance was an important measure for risk. From thi s he derived a 

formula to model ri sk. The Markowitz theory expands on the idea that, through 

diversification, risk can be reduced and greater returns can be ac hieved. The 

Markow itz theory is based on several assumptions: 

1. Investors consider each investment altern ati ve as being represented by a 

probability di stribution of ex pected returns over some holding period. 

Investors maximise one period's expected utilit y, and their utility curves 

demonstrates dimini shing margin al utility of wealth. 

3. Investors eliminate the ri sk of the portfolio on the bas is of the vari ability of 

ex pected re turns. 

4. In ves tors base decisions so le ly on expected return and risk, so thei r utility curves 

are a function of expected return , and their expected vari ance (or standard 

dev iation) of returns only. 

5. For a g iven level of ri sk inves tors prefer higher returns to lower returns, and for a 

given level of expected returns investors prefer less ri sk to more ri sk. 

The last assumption is the most important, showing that investors want higher returns 

for lower risk if available, but will otherwise accept lower returns for less ri sk. 

(Brown & Reilly, 2003) 
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Modern Portfolio Theory allows portfolio managers and investors to quantify ri sk and 

return and rank port fo lio performances on these measures. The main ass umption fo r 

MPT is that stock returns are normally di stributed, meaning that the stock return can 

be full y described by its mean and vari ance. Thi s assumption has been accepted in our 

current research. 

Mean returns are normall y di scussed in re lati on to standard dev iati ons (SD), not in 

relati on to vari ance, as it is returns squared, although thi s is a term not commonl y 

used by investors. In thi s research SD will be used as the measure of ri sk. The 

port fo lio is to be measured from a NZ perspecti ve to see if there are any benefi ts to 

inves tment in fo reign markets and in cross li sted securi ties. The majority of NZ 

investors onl y invest locall y, as the NZ market has averaged returns of over 7% in the 

last five years , and it is easy to invest in one·s local market. Inves tin g overseas 

becomes complicated for the average inves tor, as fi nanc ial fac tors such as exchange 

rates and in te rn ationa l ri sk are introd uced. It is a common in all worl d markets that a 

large percentage of inves tors will onl y in vest in the ir domesti c m arket. The portfo lio 

perfo rmance measures require a ri sk free ra te, which is to be measured by the 90 day 

bank bill rate in NZ. 
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PORTFOLIO FORMATION AND RESEARCH DESIGN 

The portfolios are formed using the Markowitz mean variance portfolio criteria to 

create efficient portfolios for the peri od from l July 1997 to 31 December 2002. This 

period is broken up into two separate peri ods, the first from 1 Jul y 1997 to 30 June 

l 998 and the second from l July 1998 to 31 December 2002. The first period is the ex 

ante period, which will be used as the basis for the formation and weightings of the 

portfoli os. The second period, the ex-post period, will be used to evaluate the 

portfolios' performance . The second period is divided up into nine non-overl apping 

sub-periods; each period having a duration of six months. ine peri ods begin from the 

fo llowing dates: 01/07/1998; 01/01/1999; 0110711999; 0110112000; 01/07/2000; 

01/01/200 I ; 01/07/200 I ; 0110 l/2002 ; and 01/07/2002. Thi s has been done to capture 

the performances of the portfo lios pre, during and post the three extreme events being 

studied. The Russ ian Ruble cri sis occurred in Peri od 1 and 2 (from 01107/1998 to 

3 1 /06/1999), September l l is held to cover the period of 01/0712001-311121200 I and 

the Argentina crisis is held to cover the period from 01/01/2002 to 3 1/12/2002. The 

two year peri od in between the Russia crisis and September 11 wi ll be used as a stable 

peri od for the markets being studied , and used to compare performances to normal 

trading patterns . 

The portfolios ' performances during the extreme events are expected to decrease in 

terms of return and increase in terms of ri sk , due to the greater volatility of the 

market . A portfolio of singly li sted securities from five different markets wi ll be 

used as the base portfolio (benchmark) to determine whether the addition of cross 

listed securities to this base portfolio improves a portfolio 's return/ri sk tradeoff. This 
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portfolio will be called the Base Portfolio. The five international markets that are to 

be used in thi s port fo lio are Australi a, Japan, the UK, South Africa and NZ. Firstl y, 

cross li s ted securities from Australi a will be added to this base portfolio . This 

port fo lio will be known as Base + l ( + 1 market ), and so fo rth, until cross li sted 

securities from all fi ve markets have been added to the base portfo li o. In total the re 

are six portfo lios: Base; Base +I (+ 1 market of cross li sted securities); Base + 2 (+ 2 

markets); ... .. .. . . Base + 5. The goa l of addin g cross li sted securiti es is to improve the 

return/ri sk trade off fo r the investor. 

To increase the reali sm of thi s research , assumptions have been made that there are no 

short sales , or investme nts in ri sk free assets. The assumption fo r no short selling is to 

increase the practicality of the methods undertaken, as the normal in ves tor would not 

short se ll assets. Onl y knowledgeab le and ex peri enced inves tors wou ld undertake thi s 

sort of fin ancial technique . In additi on, short selling is not permitted within NZ. 

Inves ting in a risk free asset is the logical in ves tment altern ative during an ex tre me 

event , as return is guaranteed at a certain rate w ith no ri sk in volved. Thi s is opposed 

to the po int of thi s research, which is to determine whether ex treme events change 

re turn and ri sk benefit s fo r investors. 

Minimum and max imum investment weight constraints have been implemented to 

ensure that all securities are included within the portfo lio. The minimum weight 

applied in thi s research is 3%, and the maximum weight is 65 %. A maximum wei ght 

has been included to prevent heavy investment in one market, which could skew the 
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overall results of the portfolio. The minimum and maximum weights are common 

constraints implemented by portfolio managers. 

The calculation of portfolio weights is determined by different methods, controlling 

fo r estimation errors from the ex ante peri od being appli ed to the ex post period. 

In thi s research four port fo lio weighting methods are to be used to ensure that the 

optimum weights are used within the port fo lios to achieve acc urate results. The four 

methods are the Eq uall y Weighted Portfo lio (EQWP), the Minimum Variance 

Port fo lio (MVP), the Certainty Equivalence Tangency Portfo lio (CETP) and the 

Bayes-Stei n (Bayes) method. 

EQWP consists of putting an equal proportion of each security into the portfolio, 

which is based upon the assumpt ion that al l securiti es have the same potential to 

perform wel l in the futu re. and ignores past performances. This strategy is classified 

as a na·1ve strategy by Eun and Resnick ( 1988), as it tries to duplicate some of the 

potential ga ins from intern ational diversification. 

MVP uses minimum vari ance weights from the ex ante period and app li es them to the 

ex post period. It is believed the MVP is less susceptibl e to measureme nt error, as 

MVP onl y depends upon a covariance matrix of the ex ante period, which is 

considered stable over time. Estimated covariances are more stabl e than returns over 

any given period of time (Jorion 1986). 

CETP computes weights of the ex post tangency portfolio and uses them as the ex 

ante weights. This approach subtracts the ri sk premium (ri sk free rate) from expected 
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returns. CETP is a strategy which produces a portfolio based on optimal weights for 

the ex-ante peri od, and applies these to the ex post period. This strategy is considered 

the worst o f those considered here, as does not control for es timati on ri sk in any way. 

The Bayes Shrinkage estimator is used to calculate the expected returns vector. The 

estimator uses hi stori cal returns as a spec ial case within an expected max imisati on 

utility frame work to estimate the ex pected returns. The Bayes method effectively 

shrinks each asset 's mean return towards a common value in order to predi ct future 

means. 
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FORMATION OF DATASETS EMPLOYED 

For this research, closing da ily prices and exchange rates were obtained for the period 

from 01/07 /1997 to 3 1/ 1212002 to give sufficient pre and post periods for the ex treme 

events being tested. Closing dail y stock prices were attained from Datastream and the 

exchange rates were attained from the Univers ity of Briti sh Columbia Sauder School 

of Business Pacific Exchange Rate Service (v ia the internet). The five markets that are 

to be included in thi s research are ew Zealand, Australia, the United f(jngdom, 

South Africa and Japan , fo r reasons previously ex plained. The origi nal li st complied 

of cross listed securiti es were obtained from the markets' home exchange websites. 

A total of eighteen cross li sted securities were fo und from the ew Zealand top fift y 

companies. Of these, five were cro. s li sted after the beginning date of our dataset, two 

of the eighteen had incomplete historical stock prices fo r the period be ing studied and 

were also exc luded, therefore leavi ng a total of e leven securiti es that mee t the stud y 

criteria. 

For Australia, a total of fifty-three cross listed securiti es we re fo und ; twelve of these 

cross li sted after the 01/07/1997 . Eleven had incomplete daily stock prices and 

therefore were also excluded, leaving a total of thirty cross li sted securities from the 

Australia market. 

In Japan a number of stock markets could have been chosen, but the Tokyo stock 

exchange was selected because of the high number of cross li sted securities li sted on 

its main board. One hundred and thirty-eight cross listed securities were li sted on the 

main board. Of these, twenty-seven were li sted after 1997, data could not be found 
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due to name differences between the Japanese name and the European equivalent for 

forty-seven securities, and ten stocks had incomplete data, leaving a total of fifty-four 

that meet the criteria. 

The London Stock Exchange was chosen as the stock market to represent the UK 

because of its hi gh number of cross li sted securities and its large vo lume of daily 

trading. In a lot of countries cross li sted securities are not traded on a daily basis , due 

to the lack of investors in the foreign country constantl y fo llowing the market. On the 

London Stock Exchange a total of two hundred stocks were avai lable. Of these, forty

two li sted after 1997 and twenty-three had incomplete data, givi ng 135 elig ible for the 

tudy. 

South Africa had a total of s ixty- two cross li sted securities. Of these, eighteen were 

cross li sted after 1997 and five had missing data , leaving forty e li gible for the stud y. 

The sample of cross listed securiti es, therefore , consisted of Z ( 11 ), Australia (30), 

Japan (54), the UK (135) and South Africa (40). 

From this sample, twenty cross li sted securities from each market were random ly 

selected, except for NZ where a ll e leven were chosen due to the small sample size. 

The randomly selected stocks were reviewed to ensure that a ll major industries were 

covered and that no heavy weighting existed in any particular industry. A few stocks 

were eliminated and others randomly reselected to allow for an even spread of cross 

listed securities across industries. 
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From the sample of ninety-one cross li sted securities (twenty from four markets and 

eleven from ew Zealand), a comparative list of singly li sted securities was chosen 

by matching industry classes with the selected cross listed securities to form the base 

portfo lio. Single li sted securiti es also had to meet certain criteria to be selec ted. They 

had to be li sted before 0110711997, the home market that they were listed on had to be 

the locat ion of the ir main business operati on and a full stock price hi story had to be 

available. 

After the selecti on of the cross li sted securities and a comparative se lecti on of single 

li sted securities were obtained, the stock prices were converted into NZD at the spot 

rate fo r the same day as the closing stock price data had been obtained for. 

From this point the fo llow ing steps were used to create efficient mean vari ance 

portfolios , usmg the four different weighti ng methods previously explained. The 

portfolios were constructed using Microsoft Excel. The methods below were used to 

construct the base portfolio of single li sted securiti es from the ir home markets. As 

cross li sted securities were added to the base portfolio the port fo lios were 

recalcul ated. 

Daily stock pnces from each market were equally weighted to form a daily mean 

price per market, which was used to represent the perfo rmance of the whole market 

for that period . Equal weights for stocks were used , as each stock within the twenty 

chosen has an equal probability of obtaining a positive or a negati ve return. 

73 



The base portfolio was made up of five assets; that is, twenty stocks from each market 

averaged to form one price (five markets = five assets). 

The second step was the calculation of the daily returns for each market (change in 

price from one day to the nex t), thus representing the growth or dec line in the stock 

price value. 

Return = y 1-Yol Yo (1) 

where Yi is s tock price in period l and y0 is the initial stock price. 

The returns are utilised to calcul ate covariance matrices for the six month holding 

periods. Covariance is a measure of the degree to which assets move together. The 

Covariance/ Variance matrix is symmetrica l and is calculated as fo llows: 

Covariance/ Variance Matrix 

crAA crAB crAC 

crBA crBB crBC 

crCA crCB crCC 

A simple matrix of three rows and three columns will be used. An element 's position 

within a matrix is referred firstly by row, and then by column. The covariance of the 

assets are utilised later in the stud y to calculate portfo lio returns and standard 

deviations. 

The expected returns, variance and standard deviati ons are calculated for the ex ante 

period. 
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The expected return for the ex ante period is calculated as the weighted arithmetic 

average return , which represents the most probable return g iven the poss ible price 

fluctuation s. The expected return is calculated by the weighting of the markets' 

security value by the total portfolio value. As dail y data was used in thi s research , 

however, equal weights were utili sed. This is a common practice within the finance 

industry. 

Variance is a measure of the dispersion of the random vari ab ility of returns. It equal s 

the expected value of the squared deviation from the mean. Standard deviation is the 

square roo t of variance (Bod ie, Kane and Marcus, 1999) . 

The calcul at ions for expected return and vari ance are explai ned later, under portfolio 

returns and variance. The fo llowing calcu lat ions describe the four different we ighting 

methods utilised withi n this paper. The first one looked at is the construction of an 

equall y weighted portfolio. 

Equally Weighted Portfolio 

The equall y weighted portfolio is very simple. The total number of assets is summed 

and then di vided by one hundred, giving the percentage of weighting in each asset. 

W = 100/N (2) 

where N = number of assets. 

Under thi s portfolio weighting it is assumed that each asset has the same opportunity 

to have either a positive, or a negative, return. 
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Minimum Variance Portfolio 

This portfo lio is for the ri sk adverse investor as it will have the lowest vari ance for the 

stock being ut ilised. 

Firstl y, a matrix of covari ances needs to be constructed to a llow fo r the calculati on of 

the ex-ante weights to applied to the ex post data. The ex ante peri od is fo r one year, 

fro m 117 /1 997 to 3 1/6/1998. The covari ance matrix is then inverted by using the 

Minverse fu ncti on. The inverted matri x (X-1
) is the orig inal matrix multipli ed by 

itself. The columns of the in verted matrix are then summed; which is the same as 

summing the rows. The we ights fo r each asset are determined by di viding the sum of 

that assets column by the sum of the to tal assets. 

Certainty Equivalent Tangency Portfolio 

The formation of weights fo r the CETP is the same fo r the M VP up to the point where 

the inversion of the covari ance mat ri x has been completed. T he expected returns for 

assets fo r the ex -ante period are calcul ated as demonstrated above. From the ex-ante 

expected re turns, the risk free rate is subt rac ted, leaving what is called excess returns, 

or the ri sk premium. 

Excess Return = E (Rp )- RFR 

where RFR =the ri sk free rate . 

(3) 

The ri sk free rate used in thi s research is the 90-day bank bi ll rate. The next step is to 

multiply the inverse matrix array against the ri sk premiums of the assets. The weights 
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are calculated in the same way as for MVP, the sum of all the columns are totalled , 

and the individual asset sums are di vided by the total sum of the columns. 

Bayes Stein Shrinkage 

The BST framework has been taken as described 111 lzan, J alleh and Ong ( 199 1 ), 

sourced fro m Jorion ( 1986). 

Both of these papers used the BST framework to show that an in ves tors optimal 

portfo lio choice should be based on the predi cti ve de nsity function of fu ture rates of 

re turn (R) and , under a parti cular in fo rmati ve prior fo r the vector of ex pected returns, 

is multi variate no rm al w ith a mean given by: 

R = ( 1-\j/)y 1 +\j/ 1Yo (4) 

where R is the vec to r of fu ture return s, y0 is the average mean fo r the port fo lio, y 1 1s 

vec tor fo r the ex post mean returns, is the vector of ones and w is the shrin kage 

facto r. 

B y using an estimator fac tor such as w, the mean is shrunk towards a common value, 

reducing the overall es timati on risk. 

\jf is obtained from the fo llowing fo rmul a: 

\jf = (N+2)(T- l )/ (N+2)(T-l )+ (y 1-yo l )'T:L-1(T-N-2)(y1- Yo l ) (5) 

where N = the number of as ets, T= the number of observati ons and :L-= the 

Covari ance/ Vari ance Matrix . 
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Now that the weights have been determined for the portfolio, the portfolio return and 

ri sk can be calcul ated . The first tep is the constructi on of expected re turns for the 

portfolio . The portfolio returns are based on a six month holding period so that the 

peri ods pre, durin g and post the extreme events can be evalu ated on their ri sk/return 

relati onship. 

The expected return is the weight of an asset multipli ed by the expected return of that 

asset over the ho lding peri od. The ex pected re turns fo r the assets were based on 

geo metric calcul ati ons rather than arithmetic . Geometric returns are a bette r measure 

of long term asset re turns over long perfo rmance time periods, as the geometric 

measure is based on a compounding system, w hereas the ari thmetic measure uses the 

ope ning and clos ing stoc k prices without takin g time peri ods into account (Re ill y and 

Brown, 2000). 

Expected Return = E (Rp) = 'L [\jl i*E(Ri)] (6) 
l= I 

where E(Ri )= the expected return on asse t I and \jl i =the we ighting of the asset. 

Port fo lio Vari ance is not as simple to calcul ate as the re turn , as the covan ance 

between all securities needs to be taken into account. The vari ance fo r a port fo lio is 

calculated as fo llows : 

N N 

Vari ance = Var (Rp) = 'L 'L \Jf i* \Jf/ CJ ij 

l=l j=I 

(7) 
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For example, for a two asset portfolio there are three terms (consisting of two 

vari ances and one covariance), and with a three asset portfolio there are six terms 

(consisting of three variances and three covariances). 

Port fo li o return and variance have been calculated fo r the holding periods. A common 

measure is required to be able to determine which portfolio performed the best, based 

on the risk/return relati onship. The coefficient vari ati on wi ll be used for genera l 

comparison of the portfolios. Coefficient Variation measures the relati ve variability, 

indicat ing the level of ri sk per unit of return . Three portfolio performance measures 

will be used in the final stages of the calculations in order to rank the portfolios. The 

three measures will be the Treynor, Sharpe and Jensen measu res. 

The Treynor measure represents the portfolio's return per unit of risk. The higher the 

Treynor measure, the higher the return for the portfolio. Treynor utili ses beta, which 

is a measure of systemat ic ri sk. 

Treynor= T = E( Rp) - RFR (8) 
~ 

where E(Ri) = the expected return of portfolio, RFR= the risk free rate and ~ = the 

portfolio beta. 

The Sharpe ratio is a standard performance measure, and is defined as the ratio of the 

portfolio ex pected return in excess of the ri sk free rate, over the portfolio standard 

deviation . The Sharpe rati o measures the total risk, compared to Treynor which 

measures only systematic risk. 
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Sharpe ratio= S = (E (Rp)-RFR)/ SD (P) 

where SD= the portfolio standard deviation. 

(9) 

Jensen Alpha is similar to that of the Treynor measure as it measures systemat ic risk, 

but a different beta and ri sk free rate is required for each period. A pos itive Jensen 

Alpha indicates superior performance, while a negative alpha demonstrates infer io r 

performance. 

Jensen Alpha= a= E (Rp) - [RFR - ~p (E (Rm)-RFR )] 

where E(Rm) = the ex pected re turn of the market. 

( 10) 

A fin al comparison of the results is made to the NZ MSCI single index and an equally 

weighted multi index compi led from MSCI markets from the five markets studi ed. 

Geometric returns were calculated fo r the six month holding periods and compared to 

the geometric returns achieved by the portfolios. (Rei ll y & Brow n, '.2003) 

The single index and multi indices give us benchmarks to be able to compare whether 

cross li sted securities added to a portfolio not on ly under- or out- perform a base 

portfolio of single listed securities, but also whether the portfolios outperform the 

home market of NZ (represented by the single index) or the world markets as 

indicated by the multi index. A world index is important as it will show the effects of 

the ex treme events being measured on a global basis, instead of an individual country 

basis. 
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RESULTS 

The port fo lios used to obtain the results have been formed using the BST Weighting 

technique, to determine the weights of the portfo lios. BST was used over the other 

weighting techniques because it provides more accurate estimations of the out of 

sample expected returns than does MVP (Gorman and Jorgensen, 2002). For 

Hypothes is 5, the fo ur different weighting techniques were utili sed to measure the 

accu racy o f the techniques compared to one another. 

Hypothesis 1 - Are risk return benefits achieved in a portfolio by the 

introduction of cross listed securities? 

With the introducti on of the selected cross li sted securities into our study port fo lio the 

results obtained as regards thi s hypothes is are vari ed. In terms of return , 66% of the 

resu lts show that the use of cross li sted securiti es resulted in higher re turns be ing 

achieved than fo r the base portfo li o. As regards ri sk, 100% of the results show that the 

cross li sted securiti es offered a lower risk option to investors than did the a lternati ve 

base port fo li o. To gain a greater understanding of the result s, the ris k and return 

benefi ts need to be d iscussed together, as the re lati onshi p between them is mutuall y 

exclusive. In terms of ri sk and return , the base portfo lio was outperfo rmed by the 

other port fo lios in a ll nine peri ods being studied, indicating that the introducti on of 

cross li sted securities does provide benefits to the inve tor. Consequently, the null 

hypothes is, that all portfolios have the same return and ri sk, is rejected . T able 12 

shows the six portfoli os and their relative re turn/ri sk over the nine periods from 

117 /1998 to 31/ 12/2002, as well as the coefficient variation (CV). The CV represents 

each unit of return and the level of risk associated with it. The lower the CV, the 

greater the return/ri sk benefits are to the investor. 
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Table 13 - Comparison of the return and risk for the portfolios, demonstrating the benefits of the addition of cross listed securities into a 
portfolio. 

Base Base +/ Base +2 Base +3 Base+./ Base +5 

CV CV CV CV CV CV 
Of·Jul-98 Return 0.0973 0. 1740 0.200-1 0.086 7 0. 110-1 0.196-1 

Risk 17.748% 1.824 1 6.520% 0.1748 7 .-1827r 0.1711 1-l.212'7r 1.6-1 16 12.085 7< 2.4600 8.898% 0.4510 
OI-Jan-99 Return -0. 1146 0.0 178 0.0051 -0.002 1 0.0278 0.0682 

Risk 11.1 66% -0 .8294 3.90 I '7r 2. 1870 3.-1(18'1r (1.5393 -1.825 '« -21.4859 5.398'1r 1.94-12 5. I OO 'Yr· 0 .7475 
OI-Jul-99 Return o. :no7 0 .1 11 8 0.11 19 0 .1156 0.272 1 0.2991 

Risk 11.1 83 % 0 .3382 6. 181 % 0. 1981 7 .007'/r Cl.2 1 11 9.79-1'/r 0.29 18 7 .269'/r 0.2671 7 .595'7r 0.2518 
OJ-Ja11-00 Retur11 -0.0 175 -0.020 I -0 .0256 -0.0817 0.0028 -0.00-18 

Risk 13.442% -7.6950 4.4 167< - 2.200 I 4 .5-15'1r - 1.7772 11 .668 7< - 1.1912 5.297'7r 19.14 16 5.808% - 12.0457 

OJ-Jul-00 Return 0.050-+ 0. 1286 0.1282 0.0215 0. 1177 0. 1-11 9 

Risk 12.55 1 % 2.4895 4.453 7< 0.1-161 -I .105'/r 0 .1158 8.-:l 75 '7r 1.6008 5.650'lr 0.4103 5.519'lr 0 .190-1 

OJ-Ja11-0J Return. 0.2745 0.2059 0.2 125 0.2039 0.2020 0 .1 861 

Risk 21.144% 0.7775 6.508'/r 0.1161 6.581 '/r 0.1097 7.872 7< CU860 7.65Wr 0.1788 7.698% 0.4 131 

OJ-Jul-OJ Return. -0 .1 096 -0.06 12 -0.0357 0.0365 -0 .1 185 -0.0791 

Risk 24.052% -2. 1955 9.251 % - 1.5108 9.897 '7r -2 .774-1 11.82 17< 1.7819 10.-114% - 0.7514 11.1 71% - 1.4 110 

01-Jan-02 Return 0.0962 0.0785 0.085 1 0.0 165 0.076 1 0.06 74 
Risk 12.062% 1. 2544 5.07(1 % 0 .6461 5.2 14'lr· 0.6 129 11 .020'/r· 6.69-18 5.689% 0.7476 5.999% 0.8903 

OJ-Jul-02 Retur11 -0.05 19 -0. 1472 -0. 1458 -0. I (145 -0. 115 1 -0. 1761 

Risk 24.056% -4.6179 6.402% - 0.4348 6.846 7< -0.4695 I 3.2 I 2'7r - 0.803-1 8.979% - 0.6644 9.59Wo - 0.544 1 
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The base portfolio was outperformed by the alternative portfolios in all periods. This 

findin g supports the hypothesis that the addition of cross li sted securities produces 

greater return/risk benefits to an investor compared to a portfolio of single listed 

securities. The base portfolio performed worst in terms of its ri sk/return in five of the 

nine peri ods, and second lowest in the other four periods. Cross li sted securities are 

able to provide greater diversification benefi ts to investors , as they are exposed to the 

systematic ri sk of both the foreign and domestic market s. As the systematic risk 

differs from market to market, if investors diversify on an internati onal basis they can 

reali se to the world systematic ri sk level. Cross li sted securities al low fo r greater 

imperfect correlations among the securities in the portfoli o, lowering the covariance 

and risk associated with holding the portfolio (Reill y and Brown , 2003). 

Onl y in one time period did Port fo lio Base + 5 perform the best in terms of its 

return/ri sk relationship compared to the other portfolios. The question to be 

considered here is: what is the opt imum number of cross li sted securi ti es to be added 

to a portfolio to generate the best return/risk benefits? 

From the results gained in thi s research , Base +2 has shown supe rior performance in 

terms of the best return ri sk benefits, with it being ranked with the best performance 

in four out of the nine time peri ods and having the second highest perfo rmance in 

three of the other time periods. Base + l has shown stab le performance, but the other 

portfolios have mixed results to their performance, as shown below in Table 13 , 

which ranks the portfolios from l to 6 , with 1 being the highest and 6 the lowest. 
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Table 14 - Ranking of the portfolios in terms of risk and return. 

Base Base +I Base +2 Base +3 Base +4 Base +5 

Ol-Jul-98 5 2 I 4 6 3 

Ol-Jan-99 5 3 4 6 2 I 

Ol-]11 1-99 6 I 2 5 4 3 

Ol-Jan -00 6 3 4 5 I 2 

Ol-Ju /-00 5 2 I 3 6 4 

Ol-Ja11 -0 J 6 2 I 4 3 5 

Ol-}11/-0l 6 3 2 I 5 4 

0 l -Jan-02 5 2 I 6 3 4 

Ol-Jul-02 6 I 2 4 3 5 

Average 5.5 2. 1 2.0 4.2 3.7 3.4 

The results produce no clear pat terns o n the optimum number of cross li sted securiti es 

required to ac hieve the best results, except that from the research conducted Base +2 

achieved the most optimum outcome, closely fo llowed by Base + 1, with average 

rankings of 2.0 and 2.1, respective ly. Beyond Base + 2, the benefi ts achieved from the 

addition of more cross li sted securiti es began to dimini sh. The Base Portfo li o 

performed the worse, w ith an average ranking of 5.5. This is significan tl y hi gher than 

the other portfolios, showing that the inc lusion of cross li sted securities in portfolios 

provides substan ti al benefits to in ves tors. 
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Figure 10-Risk Return relationship for Portfolios 

Return/ risk relationship for Portfolios 
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Thi s graph represents the re turn/ri sk re lati onships fo r the d iffe re nt port fo li os. Base + 2 

represen ts the best re turn/ri sk re lati onship fo r the in ves tor, depicted in the graph wi th 

the port fo lio hav ing hi gh return s w ithout bearing hi ghe r ri sk to ac hieve thi s. The base 

port fo lio managed s imi lar returns to Base + 2, but at s ignifi cant ly highe r ri sk levels 

fo r the in vestor. 
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Hypothesis 2 - With the addition of cross listed securi ties which market showed 

the highest return risk benefits to the investor over the base portfolio? 

To determine which market provided the greatest level of benefits , the base portfolio 

of single li sted securiti es was taken , and cross li sted securities were added separately 

from the five markets. 

The addition of Australian cross li~ted securiti es provided the best diversificati on 

benefi ts with an average return of 8.43 % and a ri sk of 5.68% over the time period 

studi ed. In compari son, the base portfolio had a lower re turn of 5.95 %, but the ri sk 

leve l assoc iated with it was 16.4%, wh ich was almost 9% higher than the Australian 

cross li sted port fo li o. In a ll nine periods the base port fo lio was outperfo rmed by the 

alte rnative portfo lios of cross li sted securities as shown in Table 14 below, which 

ranks the portfolios based on CV. 

This demonstrates that the addition of cross li sted securiti es from any market would 

provide benefits, as in Hypothes is I . 

Table 15-Ranking of Portfo lio Performa nces 

Base A us Jap UK SA NZ 
OJ-Jul- 98 5 6 2 4 3 I 

OJ-Jan-99 6 4 5 3 2 

OJ-J ul-99 5 6 3 4 2 

OJ-Jan-00 6 5 4 2 3 

OJ-Jul-00 5 6 3 2 4 

OJ-Jan-OJ 6 3 2 4 5 

OJ-Jul- OJ 6 I 2 3 5 4 

OJ-Jan-02 5 6 2 3 4 

OJ-Jul-02 2 4 6 3 5 

Average 5.1 3.4 2.8 3.1 3.2 3.3 
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The Australian market performed the best in four of the nine time periods due to the 

negati ve re lationship shown , which was created with the addition of Australian cross 

li sted securiti es. The Australi an market moved in opposite directions to the base and 

other port fo lios, as shown in its ranking of either best o r worse perfo rmer in the 

di fferent time peri ods. This negati ve corre lation can be a double-edged sword . When 

other markets had pos iti ve returns the Au stra li an market had negati ve returns. 

Therefore, it is imperati ve to choose cross li sted securiti es on a market negati vely 

correlated to your home market to be able to achi eve the best results. In Peri od 4, the 

Australi an market had a pos iti ve re turn of 3 1.2 %, where three other markets had 

negati ve returns and South Afri ca had a margina ll y posi tive return . S imilar results 

were ac hieved in Peri od 9. 

The Austra li an market is highl y influenced by mining prod ucti on, which ac ts as a 

catalys t to the economy's growth. As a result , the Austra li an market fo llows mining 

industry trends rather than global influences. Thi s ex plains why the Australi an market 

has a negati ve correlati on to the other markets . M ining in Austra li a accounts fo r c irca 

6.5 % of GDP, and Austra li a is the leading producer of baux ite, diamonds, il menite, 

uranium , z inc, lead and sil ver. The mineral industry accounts fo r about 60% of ex port 

earn ings, confirming the large influence it has on the Australi an economy 

(http ://www. mbendi .co.za/indy/ming/au/au/p0005 .htm). 

The Japanese and NZ markets also gave a high level of di versification, with average 

returns of 8.22% and 7.76%, respecti vel y; both fo r acceptable levels of ri sk. All 

markets outperformed the base portfo lio, the addition of cross li sted securities from 
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any market providing benefits to the investor. Therefore, the null hypothesis that all 

markets will provide the same ri sk and return benefits is rej ected. 

Investors assume that the addition of cross li sted securities from larger markets wil l 

provide greater di versification benefits than can be ac hieved by smaller markets such 

as NZ or South Africa. The results achieved in thi s research do not support thi s 

theory, as the U K has perfo rmed the lowest of all the cross li sted portfoli os, with an 

average return of 7.89% and a ri sk level of 21 .0 I %, which is onl y marginally better 

than the results of the base portfolio . The main motivations for companies to cross li st 

on foreign markets are an enl arged investor base, greater visibi lity and more analyst 

coverage. These moti vat ions lead to companies bei ng able to achieve lower costs of 

capital and , therefore, larger markets are more attracti ve. From an investor 's 

perspective there are no added benefits in choosing a larger or smaller market, except 

that with larger markets cross li sted securiti es wi ll be traded more often, a ll ow ing fo r 

more asymmetrical in formati on opportuniti es. This factor could affec t an inves tor' s 

select ion of markets, and is an area of research that has yet to be undertaken. 
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Table 16 -The Risk/Return Relationship for markets researched 

Base A us Jap UK SA NZ 

CV CV CV CV CV CV 
J-]111-98 Return 9.73 % -7 .6-Vi1r 19.67 'k 18. 16'7r I 3.48 'k· 19.03 % 

Risk 17.75 % 1.824 4.8Yk -0.633 8.027' o ... rn7 I 0.00 '7r 0.55 6.93% 0.5 1 7.00'/r 0 .368 

J-Jan-99 Return - 13.46% 17.40'/r 1.53'/r 1.5 I '/r 3.3Wr 5.93'7r 

Risk 11 .17% -0.829 6.52'lr 0.375 3.907' 2.5-19 3 .96% 2.628 5.55 7'· 1.67 5. 12% 0 .863 

J-Jul-99 Return 33.07% 1.78'/r 32.45'/i 3 1.267' 26 .99 '7r 29.60'7n 

Risk 11.1 8% 0.338 3.90% 2. 187 7.67 7r 0.237 6.6 1 'k 0.2 11 6.9 1% 0.26 6.3Wn 0 .2 14 

J-Jan-00 Return - 1.75 % 3 1.1 8% -2. 12% - 1. 66 7< 0.4 1 'Ii -0. 33% 

Risk 13.44% -7 .695 6. 18 '7r 0 .1 98 5.20'/r -2.-152 4.78 7r -2 .873 5.27 % 12.8 4.99% - 15. 165 

1-Jul-00 Return 5.04% -2 .0 l 'k 13 . 127' 1:u5 'k 14.62 % 14.65 % 

Risk 12.55 % 2.49 4.42'/r -2 .2 4.54 '/r 0 .3-16 5 .30% CU9 I 5. 14% (J.35 5.30% 0.362 

1-Jan-01 Return 27.45 % 12.867' 20.8-l 'ir 20. 79'/r 19.97 % 19.00% 

Risk 2 1. 34% 0 .777 4.-15'/r CU-16 6.97 7r o .:n5 6.-19 7< 0 .3 12 7 .63 7r 0 .38 7 .8-1 '7n 0.4 13 

J-Jul-01 Return. - 10.96% 20.59 7< -4.80'7r -6.57 % - 14.03 % -8.66% 

Risk 24.05 % -2 .1 95 6.5 1 'k 0.316 I 0 .59 7< -2.209 9.22 'k - 1.403 I 0.347r -0.74 I0 .6Wn - 1. 227 

1-Jan-02 Return 9.62% -6. 127'· 8. I 9'1n 8.4 17r 7.85% 7.367r 

Risk 12.06% 1.254 9.25 % -1.5 1 I 5.567c 0 .6 79 5.59 7< 0.664 5.78 '7r 0.74 5.82'/n 0.79 

L-Jul-02 Return -5. 19% 7 .85 7< - 1-1.92 7< - 14.4 1'7r -13.68 % - 16.78% 

Risk 24 .06% -4 .638 5.08 'k 0.6-16 I I .3:1'/r -0 .759 137 .1 8'/i -9.52 7.79 'k -0.57 8.24'/n -0.49 1 

Average 
5.95% 8.43 7< 8.22'/i 7.89% 6.55 '7r 7.76% 

Return 

A verage 
16.40% 5.68 7' 7.09'/c 2 1.0 I 'Ir 6.82 '/c 6.8 1 'lr 

Risk 
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Hypothesis 3 - Do portfolios containing cross listed securities show any benefits 

during the three extreme events over single listed securities? 

The three extreme events tested were the Russ ian Ruble crisis , September l l and the 

Argentine Financial Cri sis, as described earlier. The time periods studied for the 

Russian Ruble Crisis were from the beginning of 1/7/1999 to 31/6/1999, covering all 

major reactions within this crisis as the ruble was devalued in August 1998 and two 

times after that, in January and May 1999. 

For September 11 , a time period of six months from 1/7/2001 to 3J/l2/2001 was 

chosen, as this covers the initial event and the following recovery periods of the 

markets. 

Argentina has had an unstable economy since 1998, but it wasn't until the Peso was 

set to fl oat, the convertibility plan was scrapped and Argentina defaulted on foreign 

debt in late 200 I and January 2002 that the main financial crisis occurred . For stud y 

purposes, the Argentine Crisis will be measured from 1II12002 to the end of 2002, as 

the default on fore ign debt was the first outside trigger to the beginning of the crisis. 

Many events which have occurred in world hi story could be classified as extreme. In 

this research, extreme has been classified as any event that has caused economic, 

financia l and/or political unsettlement within an economy that can be measured by the 

behaviour of the domestic and worldwide stock markets. The stock market will act as 

a proxy to reflect the effects of the crisis on economies. The Russian Ruble and the 

Argentine Crises have been classified as financial and economic events . Their main 

drivers were related either to rigid currency regimes, weak economjc control, or 
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inappropriate fin ancial structures. September 11 is a true extreme event as it was 

completely unexpected and markets had no pre-warning of the event. 

Normally, pri or to a crisis there are some warnings throu gh economic indicators such 

as inflation or exchange rates, giving some indicati on to the state of the economy. As 

to what degree of trouble the economy is in is normall y well guarded by the 

government until a point at which it can no longer be controlled internall y. 

With the ext reme events being researched it was found that , during these event s, the 

return/risk benefits decreased for investors as markets become more vo lat ile. Thi s 

resulted in negati ve returns, high risk , or both as a result of the increased uncertainty 

within the market. Although cross li st ing absorbed some of the effects, it is apparent 

that diversification benefits are lost during extreme even ts as correlat ions between 

markets increase. Although markets tend to react and behave in a si mil ar way to one 

another, it is the degree to which these react ions differ that reflects how strong a 

country's invo lvemen t is w ith another country or countries. 

Firstly, the results for the overall portfolios w ill be discussed and compared to the 

results achieved fo r a stable period from 117/1 999 to 117/2001 (two years). We wi ll 

then determine whether the behaviour of portfo lios is the same during all three 

extreme events. 

Overall , the portfolio demonstrating the best return and ri sk benefits was Base + 2, 

with an average return of 8.40% and SD of 6.15 %. This result was closely followed 

by Base + 1, with an average return of 7.65% and SD of 5 .86% (as shown in the 
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conclusions drawn regarding Hypothesis 1 ). After considering these two portfolios, 

the return/ri sk benefits start to decrease, with Base + 5 having an average return of 

7.71 %, but with ri sk of nearly 2% higher at 7.49%. The base portfolio performed the 

worst , with an average return of 5.95%, but with considerably higher ri sk of SD of 

16.4%. 

Our point of interest with these results is whether the extreme events caused any 

difference in portfolio return and risk compared to a stable period. During the stable 

period it was fo und that the return risk benefits were significantl y higher than during 

the three ex treme events. During ex treme events the uncertai nty within the market is 

reflected through greater volatility of returns, resulting in higher portfolio risk and 

lower returns. The base portfolio had a return of 15.95 % and a SD of 14.63 % during 

the stable period, compared to the average return over the three extreme events of -2 % 

and an average SD of 16.4%. During the extreme events the Base portfolio on ly 

achieved 30% of the returns ach ieved in a stable period, and at a higher leve l of ri sk. 

This demonstrates that the inclusion of ex treme events has severe effects on portfolio 

performance. This pattern is ev ident for a ll six portfolios , w ith the CVs during the 

stable period being at least half of the CV calculated for the total holdi ng period. All 

portfolios in the stable period had an average return in excess of 15%, whereas the 

average return for the whole hold ing period was 6.86%. The Base + 4 Portfo lio 

showed the greatest change, with a CV of 0.4109 durin g the stable period, and a CV 

of 1.5326 for the whole holding peri od. 

Overall , the extreme events had significant effects on portfolio performance, with 

negative returns, high ri sk, or both occurri ng during an extreme event. In terms of ri sk 

92 



and return the base portfolio reacted most poorly during the extreme events . Base + 2 

and Base + 1 feared best during the ex treme event s, w ith positi ve returns of 2.2% and 

1.2% respectively, and with ri sk only increasing slightl y. In co mpari son to the stable 

peri od these two portfo lios, at simil ar levels of ri sk, ac hieved returns of 15 .7% and 

16.2%, respectively. Thi s provides further ev ide nce of the effect that ex treme events 

have on port fo lio perfo rmance. The altern ati ve port fo lios reacted similarl y, with either 

low or negati ve returns fo r higher levels of ri sk durin g ex treme events and 

signifi cantl y lower returns of circa 10-15 % whe n compared to the returns reali sed in 

the stable peri od. This indicates that, during extreme events, holding any equity 

portfo lio is ri sky and lower re turns fo r higher ri sk will be achieved . There is ev idence 

that hold ing portfo lios w ith cross li sted securities does absorb some of the effects of 

the event s. 

Looking at the ex treme events individuall y, the Russ ian Ru b le Crisis was measured 

over two time peri od . In Period 1 quite high returns were ac hi eved with acceptab le 

ri sk fo r the port fo lios , but in Pe ri od 2 the result s were completely di ffe rent , w ith low 

or negat ive re turns. Th is suggests that there was a defi nite change in the markets 

between Peri od I and Peri od 2 . Although in Peri od 1 the ruble was devalued and 

Russia defaulted on its fo reign debts, the onflow of the effec ts from the cri sis did not 

hit markets around the world stra ight away. A signi ficant proporti on of the debt 

defaulted on ori ginated from the markets being studied. These markets were expecting 

payment and, coupled w ith declining exports to Russia, the economies involved did 

not feel the effects of the crisis until six months after the o ri ginal event, when their 

own economies tightened because of lower world activity. 
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In Period 1, Base+ 1 and Base+ 2 had CV ' s of 0.3733 and 0 .3741 , respectively, in 

comparison to the base port fo lio's CV of 1.8 . This provides evidence that the additi on 

of cross li sting improved the return/ri sk benefits for the in vestor durin g the beginning 

of the cri sis. 

Peri od 2 is a completely di ffe rent situati on, with low or negati ve results be ing 

achieved, and the base port fo lio exhibiting Jess favourable perfo rmance with a return 

of-1 3.46% and a standard dev iati on of 11.1 7%. Cross li sted portfo lios averaged a 

return of 2. 3%, with s ignifi cantl y less ri sk than the base port fo li o a t 4.5%. 

Over bo th peri ods durin g the Russ ian cri sis, the optimall y perfo rming portfo lio was 

Base + 5 with stable return and ri sk, w ith an averaged CV of 0.5289 for both peri ods. 

The portfo lios ranked in order from best to worst during the Russ ian cri sis are : 

Base + 5; Base + 2; Base +I ; Base + 4 ; Base + 3; with the Base portfo lio last. This 

confirms that a ll the portfo lios whi ch included cro~s li sted securities ac hieved bet ter 

ri sk/return benefi ts than the base port fo lio of single li sted securities durin g the 

Russian Rubl e cri sis. Although cross li sted securiti es are ex posed to two markets; the 

fo reign and domesti c markets; the di vers ifica ti on be nefi ts shown earlier a llow them to 

miti gate some of the effects of extreme events, as di versifi ed port fo lios have more 

stable returns. 

The September 11 results are quite differe nt to those of the Russian Rubl e cri sis. It is 

obvious from the results that a serious adverse reaction to September 11 was resultant 

in the markets behaviour. Five of the portfolios had negative returns, and the 

associated ri sk over thi s period was higher than the average risk for all the extreme 

events . As negative returns were resultant, CV is not an appropriate measure. 
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Base + 3 was the only portfolio to achieve a positive return at 3.65%, but the risk 

measured by the standard deviation of 13.8% is higher than the rate that an investor 

wou ld expect to bear in order to achieve a positive return . 

Figure 11 below depicts the return/ri sk fo r the port fo lios. It is obvious that the 

markets reacted strongly to thi s event , w ith low returns and hi gh ri sk . The Base 

port fo li o is an outli er in the bottom ri ght corner , signifying hi gh ri sk for low returns. 

The base port fo lio feared the worst aga in with a negati ve return of - 10.95% and the 

hi ghest ri sk of 24.05 %. 

On average, the cross li sted securities port fo lios had a negati ve return of -5 .54%, 

prov iding ev idence that all markets reacted strongly to thi s event but recovered aft er 

the initi al shock. 

The ranking of the port fo lio performance fo r September 11 is: 

Base + 3; Base + 2; Base + I ; Base + 5; Base + 4; and Base. Confirming that hold ing 

cross li sted securiti es durin g September 11 , was a better inves tment so lution than 

single li sted securiti es as shown w ith base port fo lio hav ing the lowest port fo lio 

perfo rmance. 
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Figure 11- Portfolio risk/return during September 11 

Portfolio return risk during September 11 
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Results fo r the Argentine Cris is are very simil ar to those of the Russian Ruble Crisis. 

Two diffe rent patterns of results emerged from the two time periods. In Period 1, 

lower than normal returns were achieved for acceptable ri sk. The Base+ 2 Portfolio 

had a CV of 0.6 1 resulting from a return of 8.5 % and SD of 5.1 % In Period 2, 

however, all portfolios had negative returns for significantly higher levels of risk. The 

Ba e portfolio had the highest ri sk, with a SD of 24.06%, and a negative return of 

-5 %. The other five portfolios had negative returns ranging from -13.5 1 % to 

-17 .63%, for a lower risk of around 9 .5%. The same reasoning exists here as with the 

Russian Crisis ; that holding equity securities during extreme events is not the most 

favourab le investment solution. In this instance, the Base Portfolio was the only 

portfolio to give the investor a positive return averaged over the two periods , but with 

high associated risk of 18.06%. Neither scenario is appealing to the investor: i.e. high 
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risk for low returns, or low risk for negative returns. Our analysis suggests that, during 

the Argentine Crisis, holding cross listed securities did not provide any benefits to the 

investor. 

From the three extreme events studied, it is obvious that all the markets reacted in a 

similar way to an extreme event, which in turn affects the return risk benefits achieved 

by investors. During extreme events, either low or negative returns are achieved, or 

the risk becomes unstable and increases significantly. The results support the theory 

that holding a portfolio which includes cross listed securities mitigates some of the 

effects, but no solution has been found to change the overall reaction and behaviour of 

the markets studied here. All of the markets have reacted similarly, but it is only the 

magnitude of these reactions that highlights how strong a relationship these markets 

have with the originating economy through such ties as export/imports, foreign 

borrowing and political agendas. 
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Table 17 - Comparison of Average Risk/Return for Extreme Events 

Base Base +I Base +2 Base +3 Base +4 Base +5 

CV CV CV CV CV CV 
Whole Average 

5.950% 7.645 % 8.40..+% 5.028% 6.392% 7.710% Portfolio Return 
Average 

16.400% 2.7563 5.857% 0.7661 6. 150% 0.73 18 10.547% 2.0977 9.828% 1.5:175 7.489% 0.9713 Risk 
Stable Average 

15 .953% 15 .655% 16.176% 11.983% 15.365% 15.567% Period Return 
Average 

14.630% 0.9171 5.390% 0.3443 5.610% 0.3468 9.452% 0.7888 6.467% 0.4209 6.660% 0.4278 
Risk 

Extreme Average 
-2.052% 1.237% 2. 187% -0.537% -0.787 % 0.153 % 

Events Return 
Average 

17.817% - 8.6827 6.230% 5.0364 6.58 1% 3.009 1 11 .422% - 2 1.2700 12.5 17% - 15 .9047 8. 153% 53.1833 
Risk 

Russian 
Average 

Ruble -1.867% 9.590% 10.287% 4.232% 7.9 10% 13.233% 
Crisis 

Return 

Average 
14.457% - 7.7434 5.211 % 0.5434 5.475% 0.5322 9.529% 2.25 17 18.742% 2.3694 6.999% 0.5289 

Ri sk 

Sep-11 
Average 

- 10.955% -6. 124% -3 .567% 3.652% - 13.848% -7.907% 
Return 

Average 
24.052% - 2. 1955 9.253 % - 1.5 I 09 9.897% - 2.7746 13.82 1% 3.7845 10.434% - 0.7535 I l.17Wo - 1.4 131 

Ri sk 
Argentina Average 

2.214% -3.434% -3.037% -7.400% -2.952 % -5.447% 
Crisis Return 

Average 
18.059% 8.1567 5.739% - 1. 67 12 6.030% 1.9855 12. 11 6% - 1.6373 7.334% - 2.4844 7.796% - 1.43 12 

Risk 
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Hypothesis 4 - Which portfolio outperforms single and multi indices in terms of 
risk and return? 

All portfolios outperformed the NZ single index, which had an overall return for the 

period of 2.3 % per annum. The po11folios had returns ranging from 5.03 % to 8.40%. 

It is expected that the portfolios would outperform the NZ index, as all the portfolios 

are internationally diversified and able to achieve higher returns through 

diversification of unsystematic risk. The Base + 2 Portfolio; which showed superior 

performance under the other hypotheses; performed the best with an average return of 

8.4%. Even the Base Portfolio; consisting of international securities; produced an 

average return double that of the NZ index, at 5.95 %. These findings provided 

evidence that there are benefits to investors in international investment, as greater 

returns can be achieved. 

None of the portfolios outperformed the multi index which averaged a return of 

9.82% per annum. The difference in returns from the single index, compared to the 

multi index, show that higher returns can be achieved by investing in foreign markets. 

On closer observation of the multi index; over a six month basis; large variances in 

returns are noted, ranging from a negative return of -41 .68% in one period to a 

positive return of 68.83 % in another. Although investing in foreign markets will allow 

the investor to achieve greater returns, more risk is involved as greater volatility of 

returns is present. 

In comparison, the single index returns are relatively more stable, ranging from 

-27.49% to 33.23%. Even though some volatility is still present, and except for a few 

exceptions, the returns generally range in a band of 20%. 
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The single and multi indices showed a tendency to move in the same direction in 

seven out of nine periods, confirming that world markets tend to move and react in 

simi lar patterns to one another. Differences in movement of the single index 

compared to the multi index can be explained by the magnitude of the involvement of 

the home country within the world markets. For example, for the event of September 

11, which occurred in period 01/07/2001 to 31/12/2001, the multi index had a 

negative return of -41.68% and the NZ index had a low positive return of 2.23 %. This 

depicts the effects on a global basis on the world indices, while NZ was protected to a 

point due to its being a smaller economy and the trading relationship with the US 

being relatively small. 

Risk in this instance was measured by beta, using covariance (stock price, market 

index)/variance (market index) methodology. The NZ MSCI index was used as the 

market proxy because the portfolios are being examined from a NZ investor's 

perspective. From the betas calculated, great diversity is found, with two portfolios 

having negative betas and the other four portfolios having betas of less than 1, which 

indicates that they are less volatile than the home market of NZ. 

The base portfolio had the lowest beta, demonstrating that this portfolio has the lowest 

systematic risk of the market portfolios. This is in line with the hypothesis that the 

base portfolio will have less variability of returns due to the effect of macroeconomic 

factors being less extreme, as the portfolio is only exposed to home country factors. 

Cross listed securities, by comparison have increased risk from the foreign market as 

well as from the home market. 
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Table 18- Portfolio Risk and Return in comparison to single and multi indices 

Base Base +J Base +2 Base +3 Base +4 Base +5 NZ/ndex 

OJ-Jul-98 Return 9.73% 17.40% 20.04% 8.67% 13.04% 19.647c -5.49% 

OJ-Jan-99 Return - 13.46% 1.78% 0.53 % -0.21 % 2.78% 6.82% 15 .57% 

OJ-Jul-99 Return 33.07% 31.18% 33. 19% 33.56% 27 .2 1 % 29.9Y7c 15 .98% 

OJ-Jan-00 Return - l.75 7c -2 .01 % -2.56% -8 .377r 0.28 % -0.48% -14.1 4% 

OJ-Jul-00 Return 5.047r 12.867r I 2.827c 2.35% 13.777r 14. 19% -27.49 7{' 

OJ-Jan-OJ Return 27.45 % 20.59% 2 1.25% 20.39% 20.20% 18.63% 33.2Wc 

OJ-Jul-OJ Return - I 0.967c -6. I 27c -3.577o 3.65% -13.85 % -7.9 1% 2.237r 

OJ-Jan-02 Return 9.627l' 7.85 % 8.5 1 % l .657r 7.6 1% 6.74% 3.18% 

OJ-Jul-02 Return -5. 197{' -14.72% - 14.587r - 16.45% -13 .5 17c - I 7.637c -2 .33% 

Overall 
return 

5.95% 7.65 7<' 8.407c 5.03 % 6.397c 7.77 7< 2.307c 

Portfolio 
0.27 13 0 .3890 0.4069 -2.5243 -0.8352 0.9030 1.00 

Beta 

Multi 
Index 

-26.57% 

68 .63 % 

5 1.04% 

- 10.35% 

7.27 % 

3 1.15% 

-4 1.687{' 

11 .73% 

-2.8 1% 

9.82% 

The Base + 3 portfolio has the highest beta at -2.5, indicating that this portfolio is 

twice as volatile as the market, and is negatively related to it. 
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Hypothesis 5 - What weighting technique yields a better risk as measured by 

Treynor, Sharpe and Jensen? 

Different weighting schemes have been used to ensure that the results achieved are 

accurate and able to be compared with one another. The four different weighting 

techniques utilised were explained earlier in the paper. 

Overall , there are no clear results as to which method produced the best results, as the 

most optimum weighting scheme differs for each portfolio. CETP was, however, most 

commonly found to be the best method for three portfolios. From the results it can be 

concluded that the EQWP method achieved the lowest portfolio performance for all 

the portfolios. Therefore, the null hypothesis should be rejected, as all weighting 

techniques have produced different results. 

For the base portfolio , all three measures drew the same conclusion that CETP was 

the best method, with MVP second , BST third and EQWP last. All three portfolio 

performance measures were positive for MVP, CETP and BST, indicating that these 

weighting methods produced positive portfolio performance. In comparison, the 

EQWP method had negative portfolio measures, revealing that the levels of portfolio 

risk were unacceptable in comparison to the returns achieved. This finding results 

from having equal weightings of stocks, where it is actually more sensible to give 

greater weighting to stocks which have a better performance history. The Base + 1 

portfolio had the same results as the base portfolio, excepting that the performance 

measures were higher. This finding confirmed that the Base + 1 portfolio 

outperformed the base portfolio, as was established in earlier sections of the results. 
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Similar results were found for the Base + 2 Portfolio, excepting that BST was 

considered to be a slightly better measure than MVP based upon the performance 

measures. All performance measures confirm the weighting methods in this order: 

CETP >BST >MVP> EQWP. 

Closer examination of the results reveals that CETP, BST and MVP have measures 

that are very close, being only marginally different. Therefore, any of the three 

weighting methods could be used to achieve the optimum weights for the portfolio. 

The Base + 3 and Base + 4 Portfolios had mixed results, with no clear method to be 

used found. No explanation can be given for this result, except that the results for 

CEPT, MVP and BST are very close and, therefore, any of the methods could be used 

to determine the weights within a portfolio. The Base + 5 Portfolio had BST as the 

most optimum weighting method, with all three measures ranking it number one 

compared to the other methods. As three methods; CETP, MVP and BST; had similar 

measures, employing any of the three methods would give optimum results for this 

portfolio. 
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Table 19- Weighting Techniques and portfolio performance measures 

Base Base+ I Base+ 2 Base+ 3 

EQW MVP CETP DST EQW MVP CETI' DST EQW MVP CETP DST EQW MVP CETP DST 

Treynor -0.1189 0.0753 0.0761 0.0072 -0.0750 0.0661 0.0672 0.0505 -0. 1277 0.0669 0.0814 0.0669 23.6703 -0.0 11 I -0.0113 0.0026 

Sharpe -0.0045 0.0028 0.0029 0.0003 -0.0048 0.0578 0.0576 0.0586 -0.0097 0.0611 0.0653 0.0615 0.0047 2. 1457 2.2236 1.0215 

Jensen -0.0061 0.0666 0.0669 0.0411 0.0091 0.0640 0.0644 0.0579 0.0200 0.0992 0.1386 0.1327 23.6703 0.6955 0.6957 0.6546 

Treynor 4 2 I 3 4 2 I 3 4 3 I 2 1 4 3 2 

Sharpe 4 2 I 3 4 2 3 I 4 3 I 2 4 2 I 3 

Jensen 4 2 I 3 4 2 I 3 4 3 I 2 I 3 2 4 

Base+ 4 Base+ 5 

EQW MVP CETP DST EQW MVP CETI' DST 

Treynor 0.0403 -0.0085 -0.0087 -0.0085 -0.0389 0.0115 0.0119 0.0231 

Sharpe -0.0028 0.0957 0.0899 0.0899 -0.0031 0.0702 0.0700 0.0745 

Jensen 0.6302 0.6709 0.6711 0.6709 0.0937 0.2215 0.2218 0.2319 

Treynor 1 2 4 3 4 3 2 

Sharpe 4 1 3 2 4 2 3 

Jensen 4 3 1 2 4 3 2 
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The Treynor measure represents the portfolio return per unit of risk, so the higher the 

T value, the higher the return. The Base + 2 portfolio had the highest T values of 

0.0814 for CETP, closely followed by the Base portfolio with 0.0753 for MVP and 

0.0761 for CETP, with the Base + 1 portfolio achieving similar results. Other 

portfolios had low T values, indicating that the returns per unit of risk were lower. 

The Treynor measure uses beta, which is based on systematic risk, whereas other 

measures such as Sharpe account for the total risk of a portfolio. The base portfolio 

had a low beta, as expected, as the portfolio should be less affected by market factors 

as it is only exposed to one market instead of two, as is the case with the cross listed 

securities. 

The Sharpe ratio uses standard deviation as a measure for total risk, and it measures 

excess returns achieved over and above the risk free rate. The highest Sharpe ratio 

was achieved by the Base + 3 Portfolio with 2.22 for CETP and 2.15 for MVP, 

indicating that this portfolio had the highest excess returns in relation to the level of 

risk. Other portfolios had Sharpe ratios ranging from quite low levels (0.003, Base) to 

higher levels (0.096, Base+ 4). This is in line with predictions, as the Base Portfolio 

was expected to generate the lowest excess returns in relation to risk. It was also 

expected, however, that the Base + 5 Portfolio would generate the highest results, 

which is not evident here. This finding demonstrates that the benefits of adding cross 

listed securities to a portfolio do not increase proportionally to the number of 

securities added. Consequently, after adding a certain number of cross listed securities 

to a portfolio, no additional benefits will be obtained. The question then is; how many 

securities is the optimum number to be added to a portfolio? In this instance, the Base 

+ 2 Portfolio produced the best return/risk relationship for the investor, indicating that 
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having 30% of the securities m a portfolio being cross listed securities was the 

optimum percentage for the markets and time periods studied. 

The Jensen Measure, otherwise commonly known as Jensen 's alpha, measures the 

average return of a portfolio over and above the predicted CAPM given data and 

average market return. The Jensen measure provides a more accurate measure of 

portfolio performance as a different risk free rate and beta is calculated for each 

period, instead of an average across the whole time period as used in the Sharpe and 

Treynor measures. A positive alpha indicates superior performance and increases the 

ability of a portfolio manager to identify undervalued stocks. 

The Base + 3 and Base +4 Portfolios had the highest alpha measures at circa 0.68, 

with the other portfolios ranging from 0.07 to 0.2. The Jensen method measures 

systematic risk as in the Treynor ratio, but the difference in portfolio performances is 

due to the average beta utilised in the Treynor methodology. In Table 19 we present a 

breakdown of beta per period. This demonstrates the magnitude of the change in beta 

over the study period, which is expected due to the inclusion of the three extreme 

events 

.Table 20- Portfolio Betas 

Base Base+ J Base +2 Base +3 Base+ 4 Base +5 

OJ-Jul-98 2.619 2.624 2.788 2.099 2.113 2. 118 

OJ-Jan-99 0.240 0.240 0.215 -0.017 -3.018 -3.015 

OJ-Jul-99 2.676 2.674 2.848 -1 .980 -0.003 -0.003 

OJ-Jan-00 0.654 0.660 0.516 -0.604 -0.532 -0.001 

OJ-Jul-00 -0.931 -0.938 -0.8 14 -10.494 -10.473 -0.014 

OJ-Jan-OJ 0.429 0.424 0.506 7.382 7.398 7.398 

OJ-Jul-OJ 3.101 3.113 3.379 1.606 1.636 1.649 
OJ-Jan-02 -5.474 -5.477 -5 .899 -16.090 -0.003 -0.003 

OJ-Jul-02 
0.182 0.181 0.124 -4.620 -4.634 -0.002 
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CONCLUSION 

This research looks at whether cross listed securities provide diversification benefits 

to investors, especially in the face of extreme events, in comparison to single listed 

securities. From the results gained we provide evidence that diversification benefits 

are found by adding cross listed securities to a base portfolio, in terms of improving 

the return/risk benefits for investors. No percentage was found for the optimal 

proportion of cross listed securities within a portfolio, instead an optimal range from 

18-30% was shown to produce the greatest benefits to investors. This is demonstrated 

through the performance of the Base +2 and Base +I Portfolios. The addition of 

Australian cross listed securities provides the best benefits to the investor. This is due 

to the finding that the Australian cross listed portfolio negatively related to the other 

portfolios, because of its close links to the mining industry. Nevertheless, the addition 

of cross listed securities from any market will improve the return/risk benefits to the 

investor, as found in this research. It was found that extreme events severely affect 

portfolio performance in terms of low returns and high levels of risk. This is expected, 

however, due to the increased uncertainty and volatility present within the market 

during an extreme event. 

Holding cross listed securities mitigates some of these effects of extreme event as 

demonstrated during the Russia Ruble Crisis and September 11 . But in regards to the 

Argentine Crisis, no benefits were found from holding a cross listed portfolio over a 

base portfolio. 

All portfolios outperformed the NZ single li sted index, which was expected as all the 

portfolios contained international securities, and gain benefits from international 
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diversification, but none of the portfolios outperformed the multi index. This finding 

confirms that, although investing in international securities may be riskier than 

investing locally, greater returns can be achieved. 

The results for the weighting techniques showed that using CETP, MVP, or BST will 

provide the optimum weights for portfolios, with all three portfolio measures showing 

there little difference in results. Three of six portfolios ranked CETP as the most 

optimal, but the results provided evidence that EQWP was the lowest ranked method 

and gave less favourable results from the portfolio measures utilised. 

Further extensions of this research that could enhance the results, or provide further 

evidence of what was found are as follows. First the use of ex ante weights applied to 

the ex post periods. Although it is believed that this increases the practicality of the 

research, what if increased volatility or turbulence was evident during the ex ante 

period, resulting in non-optimum weights. This can be resolved with the use of more 

than one ex ante period, this was considered in this research but the data history was 

not sufficient to go back further than 0110711997. Another factor in relation to weights 

and formation of portfolios, is the use of maximum and minimum weights. Although 

this ensures that all securities are utilised, maybe the optimum results are not found as 

in the real world if a security was not performing well would not be held within the 

portfolio. 

Interesting extensions to this research would be to apply it to the US market and 

determine if the US provides the same benefits of cross listing as demonstrated here. 

As the US is denominated by many factors it is hard to determine the true benefits of 

one factor such as cross listing, but the US is among the largest developed market for 
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cross listed securities. Finally the application of this research on other extreme events 

to gain a better understanding of the behaviour exhibited during extreme events and 

how it affects the market in regards to their long term performance and how investors 

can minimise the affects on their portfolio returns. 

109 



APPENDIX A HYPOTHESIS TESTING 

Hypothesis 1: Can risk/return benefits be achieved in a portfolio formation by the 

introduction of cross listed securities? 

Ho: Rp(B) = Rp(l) = Rp (2) = Rp(3) = Rp(4) = Rp(S) 

All portfolio returns are equal to each other. 

Ha: Rp(B) < Rp(l) < Rp (2) < Rp(3) < Rp(4) < Rp(S) 

Base + 5 will have higher returns than Base + 4, Base + 3, Base + 2, Base + 1, Base. 

Ho: cr (B) = cr (1) = cr (2) = cr (3) = cr (4) = cr (5) 

All portfolios will have risk Standard Deviations (SD) equal to each other. 

Ha: cr (B) > cr (1) > cr (2) > cr (3) > cr (4) > cr (5) 

Base + 5 will have lower risk than Base+ 4, Base+ 3, Base+ 2, Base + L, Base 

Hypothesis 2: With the addition of cross li sted securities into a portfolio, which 

market shows the highest benefits for an investor in terms of the risk return tradeoff 

relationship? 

Ho: Rp(Aus) = Rp(Jap) = Rp(UK) = Rp(SA) = Rp(NZ) 

All markets will have equal portfolio returns. 

Ha: Rp(Aus) :;tRp(Jap) :;t Rp(UK) :;t Rp(SA) :;t Rp(NZ) 

All markets will not have equal market returns. 

Ho: cr (Aus)= cr (Jap) = cr (UK)= cr (SA)= cr (NZ) 

All markets will have equal risk. 

Ha: (crAus) :;tcr (Jap) :;t cr (UK) :;t cr (SA) :;tcr (NZ) 
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All markets will not have equal risk. 

Hypothesis 3: Do Portfolios containing cross listed securities show any benefits over 

a base singly listed p011folio during the three extreme events being tested? 

Ho: Rp(B) = Rp(l) = Rp (2) = Rp(3) = Rp(4) = Rp(S) 

All portfolio returns are equal to another. 

Ha: Rp(B) < Rp(l) < Rp (2) < Rp(3) < Rp(4) < Rp(S) 

Base+ 5 will have higher returns than Base+ 4, Base+ 3, Base+ 2, Base+ 1, Base. 

Ho: CJ (B) =CJ (1) =CJ (2) =CJ (3) =CJ (4) =CJ (5) 

All po1tfolios will have risk (SD) equal to another. 

Ha: CJ (B) >CJ (1) >CJ (2) > CJ (3) > CJ (4) > CJ (5) 

Base+ 5 will have lower risk than Base+ 4, Base+ 3, Base+ 2, Base+ l , Base 

Hypothesis 4: Which portfolio outperforms the single and multi indices in terms of 

risk and return? 

Single Index =New Zealand Morgan Stanley Capital Index (NZMSCI). 

Multi Index= World Morgan Stanley Capital Index (WMSCI). 

Ho: Rp(B) = Rp(l) = Rp (2) = Rp(3) = Rp(4) = Rp(S) = R(NZMSCI) 

All portfolios will have a return equal to the return of single index NZMSCI. 

Ha: R(NZMSCI) < Rp(B) < Rp(l) < Rp (2) < Rp(3) < Rp(4) < Rp(S) 

Base+ 5 will have higher returns than Base+ 4, Base+ 3, Base+ 2, Base+ 1, Base 

over single index. NZMSCI 

Ho: p (B) = p (1) = p (2) = p (3) = J3 (4) = p (5) = J3 (NZMSCI) 

All portfolios will have risk equal to the risk of single index NZMSCI. 
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Ha: p (NZMSCI) <P (B) < p (1) < p (2) < p (3) < p (4) < p (5) 

Base + 5 will have lower risk than Base+ 4, Base+ 3, Base+ 2, Base+ 1, Base 

Ho: Rp(B) = Rp(l) = Rp (2) = Rp(3) = Rp(4) = Rp(5) = R(WMSCI) 

All portfolios will have a return equal to the return of the multi index WMSCI. 

Ha: R(WMSCI) < Rp(B) < Rp(l) < Rp (2) < Rp(3) < Rp(4) < Rp(S) 

Base+ 5 will have higher returns than Base+ 4, Base+ 3, Base+ 2, Base+ 1, Base 

over multi index WMSCI 

Ho: p (B) = p (1) = p (2) = p (3) = p (4) = p (5) = p (WMSCI) 

All portfolios will have risk equal to the risk of multi index WMSCI. 

Ha: ~ (NZMSCI) <P (B) < p (1) < p (2) < p (3) < p (4) < ~ (5) 

Base + 5 will have lower risk than Base + 4, Base + 3, Base + 2, Base + 1, Base than 

multi index WMSCI 

Hypothesis 5: Which weighting model yields a better risk return trade off for the 

portfolios, as measured by the Treynor/Sharpe and Jensen Measures? 

Ho: EQWP = MVP = CETP = Bayes 

All weighting schemes are equal to one another. 

Ha: EQWP < CETP <MVP< Bayes 

Bayes will be higher than MVP, which will be higher than CETP, which will be 

higher than EQWP. 

Ho: T (B) = T (B) = T (1) = T (2) = T (3) = T (4) = T (5) 

The Treynor ratios for the portfolios will be equal. 
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Ha: T (B) < T (B) < T (1) < T (2) < T (3) < T (4) < T (5) 

The Treynor ratio for portfolio Base + 5 wi ll be higher than Base + 4, Base + 3 

...... . base. 

Ho: (B) = S (B) = S (1) = S (2) = S (3) = S (4) = S (5) 

The Sharpe ratios for the portfolios will be equal. 

Ha: SR(B) <S (B) < S (1) < S (2) < S (3) < S (4) < S (5) 

The Sharpe ratio for Base+ 5 wi ll be higher than Base + 4, Base + 3 ....... base. 

Ho: a (B) =a (B) =a (1) = a (2) =a (3) =a (4) = a (5) 

The Jensen Alpha for the portfolios wi ll be equal. 

Ha: a (B) <a (B) <a (1) <a (2) < a (3) < a (4) < a (5) 

The Jensen Alpha for Base+ 5 will be higher than Base+ 4, Base + 3 .... . .. base. 
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