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ABSTRACT 

Conover, Jensen, and Johnson (CJJ 2002) concluded that evaluating U.S monetary 

conditions is an important pre-requisite to identify an optimal asset allocation to international 

equities. Using 148 months of data, this study will identify emerging markets as beneficial 

additions to a Canadian investor's portfolio of developed market equities. The study will show 

that rising correlation between global equity markets has negated much of the diversification 

benefits. By incorporating emerging market equities, a Canadian portfolio's returns increased by 

approximately .25% annually. When considering the Bank of Canada monetary policy, the 

benefits of investing in emerging markets accrued exclusively during periods of expansive 

Canadian monetary policy. During restrictive monetary conditions, there was no benefit for a 

Canadian portfolio to hold emerging market securities. The implication of the study is that 

evaluating Canadian monetary policy is a necessary prerequisite in identifying an optimal 

allocation to international equities for Canadian investors. 
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1 INTRODUCTION: 

International diversification has been advocated by practitioners and academics for years. Two 

factors have been argued as the main drivers of international diversification: higher returns 

realized in non-domestic equity markets and risk reduction from low correlation between 

domestic and international equities. Conover, Jensen, and Johnson (CJJ) acknowledged that 

international diversification varies over time (CJJ 2000). This inconsistency raises concerns for 

investors about the practical advantage of international investing. CJJ provided evidence 

suggesting patterns in U.S Federal Reserve monetary policy can be a guide in assessing the 

appropriate allocation into foreign equities. Their findings indicated a U.S investor's portfolio 

should maximize investing in emerging market equities exclusively during restrictive U.S 

monetary conditions (CJJ 2002). During expansive U.S monetary periods, the benefits of holding 

emerging market equities were trivial. 

This paper will extend CJJ findings from a Canadian ($CDN) standpoint. The paper is 

unique as it will focus on the relationship between equity market returns and Canadian monetary 

policy. Recent emerging market data may prove useful in indicating if Canadian monetary policy 

can be associated with return patterns in Canadian and global equities. Firstly, the paper will 

examine the statistical results using more current data in $U.S and $CDN dollar terms. Secondly, 

the paper will examine, using the current sample period, whether the CJJ findings for U.S 

investors remains valid. Finally, the analysis will conclude by examining the relationship between 

Canadian monetary policy and equity returns within a mean-variance framework for Canadian 

portfolios. 



2 LITERATURE REVIEW 

2.1 Initial Research: 

DEFINING EMERGING MARKETS & MACROECONOMIC CHARACTERISTICS 

The World Bank defines a developed country: 

As one that has a per capita gross national product of $9266 U.S (IFC 2000) for at least three 

consecutive years and: 

An investable market cap to GDP ratio in the top 25% of the EM universe for three 

consecutive years. 

The World Bank considers a market "emerging" if it meets one of the following two criteria: 

It is a low, lower middle or upper middle income economy as defined by the World Bank and 

It is investable market capitalization is low relative to its most recent GDP 

Macroeconomic characteristic beyond income level are used by the International Finance 

Corporation (IFC) to classify emerging markets. These other characteristics are market size, 

liquidity and transparency. EM countries have lower GNP per capita and lower investable market 

cap relative to developed markets. The difference between developed markets and emerging 

markets is a large one. 

Overall the IFC designates most of theses emerging economies as upper-middle income countries 

just below developed countries. Even though these emerging markets market cap to GDP ratio is 

below the developed countries they are still in the upper bound of economies outside the 

developed world. Of the 113 developing nations followed by the S&P/IFC, the 32 countries 

classified as emerging markets have an average percentile rank of 80.3. 

Market liquidity in EM is one of the main factors that differentiate them from developed markets. 

The liquidity or more importantly the illiquidity varies from each EM. The developed countries 

have markets that offer a greater depth in trading thus the liquidity of an EM country's stock 



market is an important factor. Unlike the developed markets that offer high liquidity at lower 

costs, EM countries do not have this efficiency. In a nutshell there is market breadth and depth in 

developed nations that are not as offered in EM countries. Large trades can be executed in 

developed markets without adverse affect to the pricing of the underlying security. 

The turnover ratio is used to provide insight into a market's liquidity. Bruner (2003) calculates 

the turnover ratio by calculating the overall value of trades over one month dividing by the 

countries market cap. A high turnover ratio indicates a large amount of shares traded thus a larger 

ratio equates to higher liquidity (Bruner 2003). A threshold of 5% turn over ratio was used to 

separate EM from developed markets. With exception of South Korea, Taiwan and Turkey, all 

other EM had turnover ratios below 5%. Comparatively the NYSE had a turnover ratio of 8-9% 

(Bruner 2003). 

Transparency, competitiveness and corruption are other risk factors that differentiate EM 

countries from developed countries (Bruner 2003). These are important because these 

characteristics determine the ability of an investor to obtain information to ascertain the viability 

and potential of an EM. A more transparent, more competitive and less corrupt EM will be looked 

upon more favourably. 

An interesting index was created by Pricewaterhouse Coopers called the Opacity Index. The 

Opacity Index was designed to measure the transparency of individual markets within five areas: 

corruption, legal, economic, accounting and regulatory. The outcome is known as the "0-Factor" 

which is an average score of the corresponding five categories. The higher the score the greater 

the opacity of that market thus the greater risk to ones invested capital within that market. 

Overall there is a distinct separation between developed markets and EM as indicated in 

Table 2.1. The EM scored on average much higher 0-Factors than the developed nations. 



TABLE 2.1: Pricewaterhouse Coopers Opacity Index 2001 

c'oclntry C'orrccptior~ Legal Econotnic\ Accounting Regulatvty (.)-Factor 

S i ~ ~ g a l m r e  
C'l~ile 
United States 
I.711itrcl Kil~gtlorn 
Hong ICong 
Italy 
Mexico 
Hungary 
Israel 
Ur11g11ay 
C.; reece 

E&?ll,t 
Litlhuania 
Peru 
C ' d o ~ n l ~ i a  
J a p a ~ ~  
Soioutlr Africa 
Argen tina 
Brazil 
Taiwa11 
Pakistan 
\'enezuela 
Intlin 
Polar~cl 
C;c~ate~nala 
Tl~ailantl 
Ec~~adc,r 
Kenya 
Cze-11 RepuI>lii- 
Ro~llania 
Sc~t1t11 Korea 
Turkey 
I n t l ~ r ~ ~ e s i a  
Russia 
China 

Table 2.2 provides a correlation matrix that reveals the tendency for markets to score high in one 

factor to score consistently in the others. 

TABLE 2.2: Correlation Factors of 2001 Opacity Index 

C'orruptio~l 

Legal 

Source Based on data from Pricewaterhouse Coopers 

C'orn~ption Legal Economics A c c o ~ ~ ~ l t i n g  R e g ~ ~ l a t o ~ y  

I .(XK) 
O.tit3i 1 .(XKI 

Eco~lonl ics  
A C C C I ~ I I ~ ~ ~ I I . ~  
Regulatory 

O.(i:12 

0.532 
0.773 



2.2 HISTORICAL RETURNS, VOLATILITY AND CORRELATION 

EM countries have been attractive to investors and portfolio managers based on two factors: 

&re growth potential in EM equity markets and these markets7 low correlation to developed 

equity markets. Since risk is quantified using standard deviation in a mean-variance framework, 

the low correlation of returns between EM and global markets implied that adding EM to a 

diversified portfolio would result in an improvement of an investors optimal asset mix between a 

specific given level of risk. By adding EM equities, Harvey (1 995) noted a reduction of 6% in a 

portfolio's standard deviation while maintaining the same expected return level. 

Data from 1990-2003 indicate the average returns for EM countries were greater than those of the 

MSCI World Index and the S&P500 Index. Table 2.3 shows the arithmetic and geometric 

annualized rates of past return using monthly data in $U.S from January 1990-January 2003 on 3 1 

EM within the S&P/IFCI. Twelve of the EM show a negative return if an investor used a buy and 

hold strategy within this time period. What is clear in Table 2.3 is the higher volatility in past EM 

returns. 

One thing is certain that return characteristics of EM countries have changed over time. Until the 

mid 1 9907s, due to financial contagion and turmoil, investment inflows dropped sharply into EM 

countries (Mexico Crisis 1995, Asian Flu Crisis 1997 and the Russian default crisis 1998). By the 

mid 1 990s, due to economic liberalization, there has been strong rationale for EM investments. 

EM countries began to increasingly allow foreign ownership of its country's stock market. The 

outcome of economic liberalization is the open door policy for foreign ownership will decrease 

the cost of capital for holding theses EM stocks due to the spread of risk between domestic and 

foreign ownership. Then by reducing the cost of capital for holding these EM stocks the price of 

these stocks will increase. With the increase of stock prices, investment inflows into these newly 

liberalized EM countries will increase. 



Table 2.3 Annual Monthly Returns- For S&P/IFCI vs. MSCI World & S&P500 from 1990- 

- - 
Arithmetic Amlual Geometric Annttal \Tolntility 

Comtrv R e t u r ~ ~  Alnual Return of Ret11r11 Skewness Excess K~~r tos i s  
Argentina 
Er'azil 
Chile 
China 
Colombia 
Czech Republic 
EwPt 
Greece 
Hungary 
h l i a  
I~itlo~lesia 
I ~ a e l  
Jorclao 
hialaysia 
hiE.xico 
Morocco 
Paki\tan 
Per11 
Pllilippinw 
Poland 
Pc)rtugal 
Rrr\\ia 
Slcwa kia 
South Africa 
South Korea 
Sri L;loka 
Taiwan 
Ttlailantl 
Turkey 
Veoeznela 
Zimbab\ve 

IFCI Composite 
hISCI Worlcl 
S ! P  500 

January 199&I)~c~nrb~r  1994 
IFCI Co~nlwsite 18.2 17.9 21.0 -0.m 
MSCI World 2.8 1.7 14.8 -0.07 
SQP 500 6.0 5.4 12.1 0.12 

January 1994-Jmzuary 2003 
IFCI Compxite -0.5 -1.9 24.5 -0.77 
hiISCI World 3.8 2.9 15.3 -0.60 
SQF 50) 9.1 7.8 16.7 -0.60 

Soum:  Based on data from W P ' s  Emerging Markets Data Base (EMIIB) and Datastreanl. 



EM economic liberalization is symbolized in the growth of EM stock markets. Market 

capitalization of EM countries has more than doubled in the past decade from less than $2 trillion 

U.S to more than $5 trillion U.S in 2006. EM equity market capitalization now equates to more 

than 12% of the total global equity market capitalization. Net equity inflows into EM stock 

markets reached $200 billion in 2005. From 1999-2003 foreign direct investment and portfolio 

equity in the finance mix of EM countries has risen to 80% of total external financing from 

developed nations. This has risen from 60% during 1993- 1998. The past decade has seen EM 

bonds rise in size and overall breadth. Sovereign and corporate debt issuance by EM countries has 

risen from $325 million U.S to $700 million U.S in 2003. Domestic bond issuance by EM 

countries has risen from $1 trillion U.S to over $2.4 trillion in the same period. Spreads on EM 

bonds have been halved from 800 basis points to 400 basis points since 2002. Foreign investment 

into EM bonds has risen dramatically as volume in local currency bonds has risen to 45% from 

25% of total trade volume in the secondary markets from1997-2004. Overall net private 

investment inflows to emerging markets performance peaked are at $300 billion U.S since 2005. 

This inflow is four times the size of official development aid from developed nation's 

gOVe~IllllentS. (All data from website www.ifc.org) 

Bekaert and Harvey (1997) concluded volatility in EM returns can be attributed to four main 

factors: 

Asset Concentration- Refers to the degree of concentration and diversification within 

the indexes for each country. The stocks in each respective index do not reflect the actual 

country industrial mix. 

Equity Market Liberalization and Economic Integration- Greater liberalization and 

integration of EM capital markets with developed markets will decrease the volatility of 

EM returns. Increasing percentage of foreign ownership improves the transparency and 

efficiency of these markets. 

Market Microstructure- As market liquidity and information symmetries increase 

between traders market volatility within EM should decrease 



4. Political risk and Macroeconomic Influences- These risk can negatively affect a given 

market thus increasing volatility of a stock market's returns. 

Bruner (2003) then discusses the benefits of international diversification if there is low 

correlation of returns between the different markets. Within this framework Bruner (2003) 

discusses the changing correlation between EM and the global equity markets. After the Asian 

Flu Crisis (1997) and the Russia Default Crisis (1998), correlation increased between the 

S&P/IFCI Composite Index and both the S&P500 and MSCI World Index. Bruner (2003) 

explains that financial contagion observed during the Asian crisis in 1997 was an important factor 

causing the increase in volatility and correlation with the developed markets: macroeconomic 

factors amongst the crisis countries, weak economic fundamentals and over reliance and heavy 

exposure to specific financial agents (Bruner 2003). 

Erb, Harvey, and Viscanta (1994) observed that correlation in international equity increased 

during times of negative market conditions. During high return volatility and global economic 

contraction, correlation increased (Harvey 1994). Correlation decreased during low return 

volatility and periods of economic expansion. These findings indicated that international 

diversification is least effective in times when it is most needed. However, these findings are 

inconsistent and correlations between equity markets have varied considerably over time (Solnik, 

Boucrelle, and Le Fur 1996). 

The actual return performances of EM countries from 1990-2003 have been disappointing due 

financial contagion. Since 2003 there has been rapid growth in EM investing with foreign 

investment reaching record levels. Ten of the twenty-six EM countries within the MSCI EM 

index reached record levels by 2005. Net equity inflows into EM countries have grown to $200 

billion U.S per year and GDP growth in EM countries have grown to 6.6% in 2004, doubling 

developed nations growth rate of 3.1% (all data from website www.ifc.org). Bekaert and Harvey (1997) 

noted that the factors affecting volatility should decline and correlation with developed markets 

increase as these EM countries become more transparent, efficient and more integrated with the 



developed markets. In tandem macroeconomic and political risks will decrease due to this 

interdependency. 

SECTION 2.3 MONETARY POLICY AND EQUITY RETURNS 

Previous studies have argued that changes in central bank monetary policy have high correlation 

to long run equity returns (CJJ 2000). Long run, CJJ have focused on developed and EM stock 

returns on U.S portfolios (CJJ 2000,2002). CJJ associates changes in monetary conditions by 

labelling expansive monetary periods with lower interest rates and restrictive monetary periods 

with higher interest rates. The forecast for lower interest rates is higher economic activity and 

higher interest rates are associated with lower economic activity. CJJ have stated that the changes 

in monetary conditions by central bank corresponds to periods of rising and contracting economic 

growth and that these periods will have effects on current and required rates of returns on one's 

portfolio. CJJ using monthly data from 1962-199 1 found that U.S equity returns were greater in 

times of expansionary monetary periods over restrictive monetary periods (CJJ 2000). CJJ 

concluded as well that international equities showed the same results. Using data from 1956- 

1995 CJJ analyzed international equity returns and this relationship held for 12 of the 16 

countries tested. CJJ concluded that international equity returns benefited U.S portfolios and that 

an investor should increase allocation in global stocks in countries that were easing interest rates 

and sell stocks in countries that were increasing interest rates. Therefore, monetary condition can 

be used as a predictor on future changes in the required cost of capital of stocks and future 

expectations on the stock returns. If interest rates rise then the cost of capital will incrementally 

increase, negatively effecting stock returns. Changes in the monetary action can be seen as 

changes in the expectation of future corporate profitability. 



3 DATA AND METHODOLOGY 

3.1 THE SAMPLE PERIOD 

The sample period for $CDN and $U.S returns starts in January 1995 and ends in May 2007. No 

hedging of the local currency was used in either the CJJ study or the current sample period. This 

study uses the Morgan Stanley Capital International (MSCI) series of indices for our emerging 

market return series because of the ease of access to the data. Although shorter than the period 

used for the 2002 CJJ study, the period is appropriate due to the emergence of China in the most 

recent decade. Due to the rise of China, past EM data is dated as it did not effectively incorporate 

this factor. The MSCI EM data is appropriate as MSCI began to collect data on China's capital 

markets starting in 1995. Although it is debatable that China's capital markets are not a true 

reflection on China's economy, it is a benchmark in terms of relevancy similar to other EM 

indices. 

The data set of EM incorporates twenty-four countries providing an in-depth cross section of each 

major global region. These major EM regions are Latin America, Asia, Europe, Middle East and 

Africa. The foreign exchange data used was compiled from the Chass Data Centre (DRI 

Economic database). Similar to CJJ using ten years of data, a Gross Domestic Product (GDP) 

weighted EM Index was calculated. The GDP data compiled calculated each respective country's 

GDP using current market prices in U.S dollars, providing consistency to the data. The data was 

obtained from the United Nations Statistics Division. Table 3.1 indicates the results from the data 

compiled on each respective countries ten year average GDP in U.S dollar terms. Since the CJJ 

study, the EM GDP weighted index has change significantly: China, Brazil, and South Korea 

have the heaviest weights while Sri Lanka, Morocco, and Jordan have the lightest. All individual 

and composite indices have been checked and reconciled to represent accurate returns in $CDN 

and $U.S and reflect all monthly returns gross of dividends. 



TABLE 3.1. Average Weights GDP-Weighted EM Index, 1995-2005 
(Based on Current Market Price $U.S) 

Average GDP 
EM Countries Weight 
Argentina 4.05% 

Brazil 1 1.36% 

Chile 1.40% 

China 21 .03% 

Colombia 1.65% 

Czech Republic 1.29% 

Egypt 1.54% 
Hungary 1.1 1% 
India 8.94% 

Indonesia 3.64% 

Jordan 0.16% 

Korea, Republic of 9.61% 

Malaysia 1.71% 

Mexico 9.39% 

Morocco 0.68% 

Pakistan 1.39% 
Peru 1.03% 

Philippines 1.39% 

Poland 3.30% 
Russian Federation 6.99% 

Sri Lanka 0.30% 

Thailand 2.53% 

Turkey 3.78% 

Venezuela 1.73% 
Total 100% 

The MSCI data for the developed equity markets was used to continue with the consistency of the 

source of the data. The Europe, Australia, Far East (EAFE) index replaced the Europe, Australia, 

Far East, and Canada (EAFEC) Index in the 2002 CJJ study. For CDN returns, this study will 

represent Canada as a separate asset class. The MSCI World Index was used to represent a cap 

weighted index incorporating the U S ,  Canada and EAFE. The $U.S data used the MSCI World 



Index excluding the U.S weighting. The Canada and U.S equity indices also were obtained from 

the MSCl data base. Additionally, all the developed equity indices are gross of dividends. 

The next part of the data methodology was to breakdown the monthly returns on a country and 

composite index basis in $CDN and $U.S terms. The results will report the mean monthly return, 

the standard deviation of the returns, and the coefficient of variation. Following the 2002 CJJ 

process, the coefficient of variation is calculated by taking the standard deviation and dividing it 

by the mean return. It is another way of processing return adjusting for risk the higher the number 

the higher the volatility of the returns around the mean. 

Correlation data will be summarized from the statistical results in $U.S and $CDN. As variations 

in correlation benefits have been observed over differing time periods in previous studies, the 

statistical results will be evaluated for any significant changes in correlation during the sample 

period. 

3.2 DEFINING MONETARY CONDITIONS: CANADA AND U.S 

Following the guidelines set forth by CJJ in their use of U.S monetary policy, Canadian monetary 

policy is categorized as either restrictive or expansive based on the change in the Bank of 

Canada's overnight lending rate. In replacing the U.S Federal Reserve discount rate and the 

Federal overnight rate with the Bank of Canada overnight lending rate the paper will ascertain if 

under changes in Canadian monetary conditions play an influential factor in optimal periods 

when to invest or divest from EM under a mean variance framework. Using the overnight rate is 

logical because this is the rate major Canadian financial institutions borrow and lend overnight 

among themselves. The Bank of Canada sets a target level for this rate. It is also referred as the 

key policy rate. This key policy rate influences other interest rates such as consumer loans and 

mortgages. This overnight rate is important as it affects Canada's exchange rate and influencing 

portfolio returns. The overnight lending rate data was complied from the Bank of Canada, 

Department of Monetary and Financial Analysis. 



A decrease in the overnight rate initiates an expansionary period while an increase in the 

overnight rate initiates a restrictive period. As per CJJ study, the bank of Canada follows the 

same consistent guidelines, and monetary conditions continue regardless of the number of 

consecutive rate changes in the same direction until it changes the overnight rate in the opposite 

direction. A change in the opposite direction from the previous change initiates a new monetary 

environment. Like the CJJ study, the first month of each respective overnight rate change in a 

specific direction was eliminated. The focus of the study is on long term effects of changes in 

monetary action and equity returns thus it is logical to omit the transitional month to eliminate 

any potential overlap between months and any months that could not be classified as either 

expansive or restrictive. To keep the data clean these transitional months have been deleted. Out 

of the 148 month sample size sixty-seven months have been classified as expansionary and 

seventy-two classified as restrictive. Nine months were deleted due to the change in monetary 

action. 

Similar to the 2002 CJJ study, equity returns in $U.S will differentiate between expansionary 

monetary periods and restrictive monetary periods, based on changes in the Federal overnight 

rate. The rationale as per CJJ and explained in the previous research by (Waud 1970; Laurent 

1988) provided three primary reasons in using this data: 

1. The changes are perceived to be signals of Fed action that are influenced by external 

macro-factor and are easily interpreted. 

2. The rate is consistently used as a policy tool by the Federal reserve throughout the time 

period indicating monetary developments and reaction to concerns of real output. 

3. The data is widely reported and monetary changes are a relatively infrequent event 

The month of the first change in the U.S Overnight funds rate in a particular direction was 

eliminated similar to CJJ. It was logical to eliminate this first month as a transition month. The 

first month could not be classified as either expansionary or restrictive due to the overlap which 

saw the first month fall into each respective category. The total months of data used was 148 



months of which sixty-nine months were classified as expansionary, seventy-three months as 

restrictive and six months were omitted as previously discussed. 

3.3 DETERMINING OPTIMAL ALLOCATION 

This paper will then assess the results of the data within mean-variance efficient portfolios for 

$U.S and $CDN. Like CJJ, there is no short selling and no risk less lending and borrowing. The 

asset weights for the efficient portfolios generated will be provided for all time periods. The 

framework will utilize the Quadratic Optimization System (QOS) optimizer to assess the mean 

variance efficient portfolios. Basing the results from mean return, standard deviation and 

covariance of the asset classes, the QOS was a logical choice. Continuing in the same vein as CJJ, 

the U.S results will be presented in two and three-asset class portfolios. The evaluation will 

compare and contrast the results from the CJJ findings with results from current data. The 

Canadian methodology will use three and four-asset classes. The Canadian equity market is 

shown as a separate asset class opposed to CJJ including Canada within the EAFEC index. The 

three and four-asset portfolios will consist of Canada, U.S, EAFE, and the GDP weighted EM 

index. The results will be presented like the CJJ study, based on the entire timeline, expansive 

monetary conditions and restrictive monetary conditions for $U.S and $CDN. Tables for the 

portfolio weights and graphs of the efficient frontier for all time lines will be'presented in both 

currencies. 



4 RESULTS 

4.1 SUMMARY STATISTICS- U.S 

Table 4.1 reports the statistical summary for $U.S returns for the EM countries and the composite 

indices. The table reports the mean $U.S dollar return, standard deviation of returns and the 

coefficient of variation. The exchange rate data came directly from the MSCI data base that 

reflected all local currency returns into $U.S dollar returns including all dividends. 

The statistical results based on the individual EM countries support CJJ findings. On a return 

basis eighteen of the twenty-four EM countries had a mean return over the time period higher 

than the U.S index. Second, consistent with CJJ findings, the volatility of EM countries are higher 

and in some cases much higher than the U.S index. All twenty-four EM countries have a higher 

standard deviation that exceeds the standard deviation of the U.S index. Finally on a relative risk 

basis, overall EM countries continues to compare unfavourably to the performance of the U.S 

index but the evidence is not as clear as previous data indicated. There is an increasing amount of 

individual EM countries that exhibit the same risk-return traits as the U.S equity market. One EM 

country on a risk adjusted basis, compared more favourably than its U.S counterpart while four 

other EM countries have only slightly higher coefficient of variation than the U.S index. The U.S 

stock market continues to offer higher return for given level of risk. Although current data 

continues to indicate that on a stand alone basis EM countries are not attractive investments, the 

gap in terms of performance has narrowed. 

On the bottom of Table 4.1, evidence based on the composite indices indicates that EM countries 

are a more attractive investment combined together. Similar to the 2002 CJJ findings the 

volatility decreases dramatically when the EM countries are considered as a group. The GDP 

weighted EM index performs similar to its U.S counterpart and even superior to the EAFEC and 

World ex-U.S indices as indicated by the standard deviation of the EM Index dropping to a more 



favourable 5.79 versus the 4.19 standard deviation of the U.S index. Using the coefficient of 

variation, the score of 4.27 of the GDP EM Index compares even more favourable to the U.S 

index score of 4.00. The risk adjusted returns of the EM index outperforms those of the EAFE 

and World Index score of 5.00. 

Table 4.1 Summary Statistic for Monthly Returns US$ 
January 1995-May 2007 

Standard 
Deviation of Coefficient of 

Index U.S Return Returns Variation 
MSCI Argentina 1.56% 11.41% 7.32 
MSCI Brazil 1.92% 1 1.34% 5.92 
MSCI China 0.88% 6.60% 7.47 
MSCl Chile 0.85% 10.90% 12.87 
MSCI Colombia 1.45% 10.15% 6.99 
MSCI Czech Republic 1.80% 8.12% 4.50 
MSCI Egypt 2.32% 9.28% 4.01 
MSCI Hungary 2.28% 10.16% 4.46 
MSCI Indonesia 1.25% 8.22% 6.59 
MSCI India 1.29% 14.51% 1 1.23 
MSCI Jordan 0.92% 5.27% 5.71 
MSCI Korea 1.39% 12.58% 9.04 
MSCI Malaysia 0.7 1 % 9.73% 13.67 
MSCI Mexico 1.71% 8.61% 5.03 
MSCI Morocco 1.44% 5.40% 3.74 
MSCI Pakistan 1.37% 1 I .55% 8.42 
MSCI Peru 1.78% 8.20% 4.60 
MSCI Philippines 0.16% 9.62% 62.00 
MSCI Poland 1.58% 10.47% 6.64 
MSCI Russia 3.27% 17.35% 5.3 1 
MSCI Sri Lanka 0.78% 10.33% 13.25 
MSCI Thailand 0.37% 12.57% 33.99 
MSCI Turkey 2.65% 16.62% 6.28 
MSCI Venezuela 1.95% 14.72% 7.55 

MSCl EAFEC 0.82% 4.09% 5 .OO 
MSCI USA 1 .05% 4.19% 4.00 
MSCI World lndex 0.82% 4.09% 5.00 
EM Benchmark 1.36% 5.79% 4.27 
Data is rounded to two decimal points 



Table 4.2 reports the risk and return characteristics by monetary environment for the twenty-four 

EM countries and the four composite indices. Table 4.2 also reports the statistical tests for 

differences in these statistics between the monetary environments. While CJJ only found three 

EM countries having statistically significant higher returns in expansive periods, current sample 

period indicates the similar results: of the twenty-four EM countries, eighteen exhibited higher 

returns during expansive monetary periods but only two countries showed statistically significant 

results. Malaysia and India exhibited statistically significant results during expansionary periods 

while Morocco and Indonesia exhibited statistically significant returns during restrictive periods. 

These findings are contrary to the 2000 CJJ findings that evaluated developed stock markets and 

found twelve of fifteen indices were statistically higher during expansive periods than during 

restrictive monetary periods. In contrast, returns for the composite indices showed lower returns 

during expansive periods compared to returns during restrictive monetary periods. 

Examining the risk of the sample period, eight of the twenty-four EM countries exhibited higher 

volatility of returns during expansive periods. The volatility of the returns for the Canada, U.S, 

EAFE, and the World Indices exhibited higher standard deviation during expansive periods. The 

GPD weighted EM index exhibited much lower volatility during expansive monetary periods. On 

a relative risk basis the statistics are significant as only four EM countries exhibited higher 

correlation of variation during expansive periods compared to restrictive monetary periods. What 

is notable is the composite indices correlation of variation is significantly higher during expansive 

periods compared to restrictive monetary periods. 



Table 4.2 Mean Monthly Stock Returns by U.S Monetary Environment, 
January 1995-May 2007 Difference 

(Expansive 
Expansive Restrictive Minus 

Environment Environment Restrictive) 

Standard Standard Standard 
Index U.S Return Deviation Return Deviation Return Deviation 

10.17% -0.87% 
10.84% -0.51% 
6.59% 0.15% 

MSCI Argentina 
MSCl Brazil 
MSCI China 
MSCl Chile 
MSCl Colombia 
MSCI Czech Rep. 
MSCI Egypt 
MSCI Hungary 
MSCl Indonesia 
MSCl India 
MSCI Jordan 
MSCl Korea 
MSCI Malays~a 
MSCI Mexico 
MSCI Morocco 
MSCI Pakistan 
MSCI Peru 
MSCl Philippines 
MSCl Poland 
MSCl Russia 
MSCI Sri Lanka 
MSCI Thailand 
MSCl Turkey 
MSCI Venezuela 

MSCl EAFEC 0.54% 4.34% 1.09% 3.91% 0.55%" 0.43% 
MSCI USA 0.88% 4.55% 1.30% 3.88% -0.42% 0.67%" 
MSCl World Index 0.54% 4.34% 1.09% 3.92% 0.55OA" 0.43% 

RPn?hmark 1.85% 5.29% 0.84% 6.23% 1.01% -0.95% 
worse returns In expansion than restrictwe 

Higher shndard deviation in Expansion period 

'Dif6Lscmx in man nturmalgndlant h a  ormuled 6wt  at fh 10 pmuttbvtl. Di&nm insblndard deviation sgnlhant in 
mF* at dm 10prcemlevel 

" D66aremm nnu~ retwnssgnifiam inaom+allad t b 6  pamtlevsl Bfi rmm m d a r d  ckvcanon rlgdmnt in an 
F-atth5percent h l .  

"' D#ksnce in rean remiwdgnlficant in a ora-taikd Hest at the 1 pacant led. Dlfhsrsnos in d u d  deviation algnihmt In m 
F-mtattha 1 psrant level 



Table 4.3 presents the correlation data for the overall period and two monetary policy sub periods 

Category A represents the correlation data for the entire time period indicating a substantial 

increase in correlation compared to the 2002 CJJ findings. Compared to CJJ findings on the 

correlation of thc entire period from 1975-1999 of .3 1 with their EM indcx to $U.S equity returns, 

the current data indicates this correlation has risen to -65. The rise in correlation is even more 

pronounced bctween the EM index, E W E  and the World Index: the correlation has risen to .74 

from CJJ findings of .3 1. These findings seem to substantiate previous research that correlation 

between U.S equity returns and non-U.S equity returns vary considerably over time (Michaud, 

Bergstrom, Frashure, and Wolahan 1996). Overall any substantial movement in returns between 

the differing monetary environments will be heavily influenced by the increase in correlation 

between equity markets. Category B shows during expansive period that correlation between EM 

equity returns and U.S equity returns has moved from .39 to .71. During restrictive periods, 

Categoly C shows correlation between EM equity returns and U.S equity retums has risen from 

.2 1 to .63. Evidence in Category A and B signify that despite the rise of correlation between all 

equities returns, U.S equity returns are more closely related to EM rcturns during expansive 

periods, and more correlated with EAFE and the World index during restrictive monetary periods, 

the data does not substantiate CJJ claim that EM returns are more favourable during restrictive 

periods. Current data seems to support changes in the global economy due to globalization and 

economic liberalization has increased overall equity return correlation between all equity markets. 

As CJJ indicated that ELM can serve as a hedge against adverse monetary conditions, current data 

will prove the contrary. 



Table 4.3 Correlation Coefficient for U.S Monthly Stock Returns 

January 1995-May 2007 

MSCl MSCl World ex EM 
lndcx EAFEC MSCI USA U S  Benchmark 

A. Correlufion Coe fficienljor entire sample period 
MSCI EAFEC 1 .OO 0.76 1 .OO 0.74 
MSCI USA 1 .OO 0.76 0.65 
MSCI World ex U.S 1 .OO 0.74 
EM Benchmark 1 .OO 

B. Correlation Coeffcient for expansive monetary environments 
MSCI EAFEC 1 .OO 0.82 1 .OO 0.73 
MSCI USA 1 .OO 0.82 0.71 
MSCl World ex U.S 1 .OO 0.73 
EM Benchmark 1 .OO 

C. Correlation Coefficienf f ir  resfrictive monetary environments 
MSCI EAFEC 1 .OO 0.70 1 .OO 0.82 
MSCl USA 1 .OO 0.70 0.63 
MSCI World ex U.S 1 .OO 0.82 
EM Benchmark 1 .OO 

4.2 OPTIMAL ALLOCATlON FOR U.S 

Entire Period $U.S Returns 

Wc assessed the benefits if any, of international investing by examining mean-variance efficient 

portfolios and in evaluating gains in efficiency related to changes in monetary conditions. Table 

4.4 provides details on optimal asset weights and monthly return data at specific risk levels for 

two and three-asset portfolios. The two asset portfolio consists of investments in the EAFEC and 

U.S indices and the three-asset portfolio includes EM equities. For the entire time period, the 

three-asset U.S. portfolios with EM allocation, exhibit greater return possibilities other than the 

lower risk portfolio at 3.90%. The two-asset portfolio without EM could not obtain a level of 

return at the given level of risk attained by the threc-asset portfolio that includes EM. A threc 

asset portfolio could attain a 2.28% greater annual return at 4.80% standard deviation while the 

two asset portfolio without EM could not attain this threshold. What is noticeable is the superior 

performance of U.S portfolios with the inclusion of U.S equities. By examining the outcomc 

between the two-asset portfolio with U.S and the two asset portfolio without U.S it is clear that 



thc two-asset portfolio with U.S equities performs much better. Delving further into the portfolios 

with higher risk it is evident by the portfolio with 4.80% standard deviation that the two-assct 

portfolio including U.S equities outperforms the two asset portfolio without U.S equities by 

I .20% an.nual1y. Table 4.5 and Table 4.6 dctails the optimal portfolio weights and returns at 

specific risk levels for two and thrce-asset portfolio with and without U.S and EAFEC equities. 

Please see Graphs 4.1 to 4.4 for efficient frontiers of the entirc period. What is clear by the 

efficient frontier graphs is the efficient frontier of the three-asset portfolio including EM 

dominates over the two asset portfolios without EM. What also is clear is the importance of the 

domestic weighting for U.S portfolios as the efficient frontier of the two asset portfolio with U.S 

equities dominate the efficient frontier without U S  equities. 

Efficient portfolios with and without EM Equities, 
Table 4.4 January 1995-May 2007 

Entire Period US$ 
Two-Asset 
Portfolio 

Asset 
Weight 

Three-Asset 
Portfolio 

Asset 
Weight 

Std Mcan Mean EM 
Portfolio Deviation Return EAFEC USA Return EAFEC USA Index 

I (LOW risk) 3.90% 0.96% 37.99 62.01 0.96% 37.99 62.01 0.00 
2 4.00% I .00% 20.74 79.26 1 .03% 25.65 62.15 12.20 
3 4.25% 1.05% 0.00 100.00 1.14% 0.00 71.55 28.45 
4 4.50% N A NA NA 1.20% 0.00 50.85 49.15 
5 4.80% NA NA NA 1.24% 0.00 36.53 63.47 



Graph 4.1- U.S Portfolio Efficient Frontier with EAFEC, U.S, and EM Entire Period 
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Table 4.5 

Efficient portfolios with and without . . -, Equities, 
January 1995-May 2007 
Entire Period US$ 

Two-Asset 
Portfolio 

Asset 
Weight 

Three-Asset 
Portfolio 

Asset 
Weight 

(o/.> (%) 
Std Mean EM Mcan EM 

Portfolio Deviation Return USA Index Return EAFEC USA Index 
1 (Low Risk) 3.90% NA NA NA 0.92% 55.23 44.77 0.00 
2 4.00% N A NA NA 1.03% 25.65 62.15 12.20 
3 4.25% 1.14% 71.55 28.45 1.14% 0.00 71.55 28.45 
4 4.50% 1.19% 50.85 49.15 1.20% 0.00 50.85 49.15 
5 4.80% I .24% 36.53 63.47 1.24% 0.00 36.53 63.47 



Graph 4.3- U.S Portfolio Efficient Froatier with U.S and EM Entire Period 
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Table 4.6 

Efficient portfolios with and without ; t Equities, 
January 1995-May 2007 
Entire Period US$ 

Two-Asset Threc-Asset 
Portfolio Portfolio 

Asset Asset 
Weight Weight 

(%) ( Y o )  
Std Mean EM Mean EM 

Portfolio Deviation Return EAFEC lndex Return EAFEC USA lndex 
1 (Low Risk) 3.90% NA N A NA 0.92% 55.23 44.77 0.00 

Craph 4.4- U.S Portfolio Efficient Frontier with EAFEC, and EM Entire Period 
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Expansive Monetary Period $U.S Returns: 

During expansive monetary conditions the three-assct portfolio including EM equities provided 

the highest return at the given risk levels. By examining the two-asset portfolio without EM and 

the three-asset portfolio including EM, both portfolios could not attain efficiency within the two 

lower risk lcvcls, but the portfolios inclusive of EM outperformed the two-assct portfolio without 

EM at the risk level of 4.25% standard deviation and higher. At 4.50% standard deviation, the 

three asset portfolio outperformed the two-asset portfolio without EM by 5.16% annually. Again 

the portfolios including U.S equities outperformed those without. When analysing the two-asset 

portfolios with and without EAFIX and U.S equities it was difficult to distinguish which two- 

asset portfolio was morc optimal as the returns generated were similar at each given risk level. 

The two-asset portfolio in U.S and EM pcrformed slightly better at 4.50% standard deviation and 

higher by .60% and .48% annually respectively. Overall U.S equities provide an optimal nssct 

mix with EM equities during expansive U.S monetary periods while EAFEC equities play a 

declining role at higher risk levels and a sub-optimal role in two-asset portfolios when U.S 

equities are omitted. Pleasc scc Table 4.7 to Table 4.9 for details on two and three-asset weights 

at specific risk levels. Please see Graph 4.5 to Graph 4.8 for details on various two and three- 

asset portfolios on the efficient frontiers in thc expansivc pcriod. What the efficient frontier will 

indicate is the three-assct portfolio dominates all the two-asset portfolios on a return and risk 

basis. 

Table 4.7 

Efficient portfolios with and without Emer& M M  Equities, 
January 1995-May 2007 
Expansion Period US$ 

Two-Asset Three-Asset 
Portfolio Portfolio 

Asset Asset 
Weight Weight 

(Yo) (Yo) 
Std Mean Mean EM 

Portfolio Deviation Return EAFEC USA Return EAFEC USA Index 
1 (LOW ~ ~ s k )  3.90% NA N A N A NA NA NA N A  



Graph 4.5- U.S Portfolio Efficient Frontier with EAFEC, U.S and EM Expansive Period 

I E&lent Fmntier3 Asset Expansive Period US$ 

2.00% 

l BOX 

160% 

1.40% 

120% 

1 .OO% 

0.80% 

0.60% 

OA0% 

0.20% 

TANGENCY 
PORTFOLIO 

EAFEC, U.S & EM 

EAFEC 

Granh 

2.00% 

1.80% 

1.60% 

1.40% 

-6- 1J.S Portfolio Efficient Frontier with FAFEC. 1J.S Exrranwive Period 
Efficient Fmntier 2 Asset Expansive Period US.% No EM 

TANGENCY 
PORTFOLIO EAFEC, U.S 

EAFEC 

Table 4.8 

Efficient portfolios with and without EAFEC Equities, 
January 1995-May 2007 
Expansion Period US$ 

Two-Asset Three-Asset 
Portfolio Portfolio 

Asset Asset 
Weight Weight 

(Yo) (%) 
Std Mcan EM Mean EM 

Portfolio Deviation Return USA lndex Return EAFEC USA lndex 

1 (Low Risk) 3.90% NA NA NA NA N A NA NA 



G r a ~ h  4.7- U.S Portfolio Efficient Frontier with U.S and EM Ex~ans ive  Period 
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Table 4.9 

Efficient portfolios with and without tf.& Equities, 
January 1995-May 2007 
Expansion Period US$ 

TWO-ASSC~ 
Portfolio 

Asset 
Wcight 

Three-Asset 
Portfolio 

Asset 
Weight 

(%) (o/$ 

Std M can EM Mean EM 
Portfolio Dcviation Return EAFEC Index Return EAFEC USA Index 
I (LOW R G ~ )  3.90% NA N A NA NA NA NA N A 
2 4.00% NA N A NA NA NA NA N A 
3 4.25%) NA N A NA 1.03% 36.40 35.64 27.96 
4 4.50% 1.27% 43.84 56.16 1.29% 14.97 37.13 47.90 
5 4.80% 1.54?/0 23.57 76.43 1.58% 0.00 27.3 1 72.69 

Graph 4.8- U.S Portfolio Efficient Frontier with EAFEC and EM Expansive Period 
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Restrictive Monetary Period: $U.S Returns: 

In contrast to CJJ findings (2002), current data indicates EM has no diversification benefits in 

U.S portfolios during restrictive periods. In CJJ findings, incorporating EM to the portfolio 

during restrictive monetary conditions showed significant benefit. In their findings, the three- 

asset portfolio with EM was able to obtain risk levels lower than the two-asset portfolio without 

EM. In contrast using current data, the identical portfolio was recommended at the 3.90% risk 

level for the two and three-asset portfolio. U.S portfolios without any EM equities during 

restrictive was the most optimal. The findings support a previous study by Erb, Harvey, and 

Viscanta (1994) that correlation in international equity returns increase during times of 

unfavourable global market conditions such as rcstrictive monetary periods. What is very startling 

is the indication of little or no benefits of international invcsting for US investors during 

unfavourable equity market conditions. If EAFEC or the U.S equity allocation is omitted then thc 

U.S portfolio will indicatc to hold 100% of the cquity market that is not EM. Therefore, only the 

data for the entire period with and without EM in Table 4.10 and the efficient frontier for three 

asset class portfolio in Graph 4.9 are shown. 

Table 4.10 

Efficient portfolios with and without E m  MuLtet 
Equities, January 1995-May 2007 
Restrictive Period US$ 

Two-Asset Three-Asset 
Portfolio Portfolio 

Asset Asset 
Weight Weight 

(%) (%) 
Std Mean Mean EM 

Portfolio Deviation Return EAFEC USA Return EAFEC USA Index 
I (Low Risk) 3.90% same same same 1.29% 3.01 96.99 0.00 



G r a ~ h  4.9- U.S Portfolio Efficient Frontier Restrictive Period 
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4.2 SUMMARY STATISTICS- CANADA 

Table 4.1 1 reports the statistical summary in $CDN for the individual EM countries and the 

compositc indices. The table reports the mean $CDN dollar return, standard deviation of returns 

and the coeffic~ent of variation. The exchange ratc was calculated by taking the data in $U.S 

dollar terms and converting into $CDN dollar terms. The statistical results in $CDN dollar tenns 

overall supports the 2002 CJJ findings. Firstly, on a return basis fifteen of the twenty-four EM 

countries had a mean return over the time period higher than the CDN equity index. Howevcr the 

findings were not as conclusive as the results in $ U S  dollar terms. Of the twenty-four EM 

countries nine exhibited lower returns ovcr the time period and one EM country had similar 

results compared to the CDN index. Secondly, consistent with the CJJ findings, the volatility of 

the individual EM countries arc higher than the volatility of Canada stock market. All twcnty-four 

EM countries exhibited higher and in some cases, much h~gher volatility compared to thc CDN 

index. On a relative risk basis, measured by thc coefficient of variation, the individual EM 

countries compared unfavourably to the performance of the CDN index. All twenty-four 

countries exhibited higher volatility in returns adjusting for risk. On a relative risk basis, Egypt 

was the closcst with a coefficient of variation score of 4.33 while the CDN equity index measured 

at 3.85. Thc current data in $CDN dollar tarns indicates that the CDN equity market continues to 



offer higher returns for given level of risk and that stand alone EM countries are not attractive 

investments. 

The bottom of Table 4.1 1, evidence based on the composite indices, indicates that EM countries 

are a more attractive investment combined together. The results in $CDN dollar terms reflects the 

findings of CJJ in $U.S dollar terms The GDP weighted EM index monthly return of 1.25% 

outpcrfosmed not only Canada's 1.18%, but the other three developed world indices. In volatility 

terns the EM GDP weighted index significantly ~mproved to a standard deviation of return of 

6.57%. Although higher than the indices in the developed world, the GDP weighted index in 

$CDN equated favourably on a relative risk basis. The coefficient of variation improved in 

tandem with the higher return. On a relative risk basis, the EM index coefficient of variation of 

5.23% is comparable to the U.S at 4.60 and outperforms EAFE and the World Index score of 6.13 

and 6.42 respectively. 



Table 4.11 Summary Statistic for Monthly Returns C$ 
January 1995-May 2007 

Standard Deviation Coefficient of 
Index CAD Return of Returns Variation 

MSCl Argentina I .34% 1 1.12% 8.29 

MSCl Brazil 1.66% 10.72% 6.46 

MSCl Chile 0.67% 6.21% 9.2 1 

MSCI China 0.39% 10.40% 26.75 

MSCI Colombia 1.52% 9.52% 6.28 

MSCl Czech Republic 1.60% 7.85% 4.9 1 

MSCl Egypt 2.12% 9.18% 4.33 

MSCl Hungary 2.06% 9.53% 4.78 

MSCl India 1.04% 7.98% 7.65 

MSCl Indonesia 1.07% 14.27% 13.31 

MSCl Jordan 0.75% 5.42% 7.25 

MSCl Korea 1.19% 12.54% 10.52 

MSCI Malaysia 0.5 1 % 9.29% 18.07 

MSCI Mexico 1.49% 8.24% 5.5 1 
MSCI Morocco 1.27% 5.60% 4.40 

MSCI Pakistan I .  18% 1 1.50% 9.75 

MSCI Peru 1.55% 7.61% 4.90 

MSCI Philippines -0.05% 9.44% -207.15 

MSCI Poland 

MSCl Russia 

MSCl Sri Lanka 

MSCI Thailand 

MSCI Turkey 

MSCl Venezuela 1.70% 14.14% 8.3 1 

MSCL Canada 1.18% 4.54% 3.85 

MSCl USA 0.85% 3.93% 4.60 

MSCl EAFE 0.63% 4.02% 6.42 

MSCI World 0.65% 4.00% 6.13 

EM Benchmark 1.25% 6.57% 5.23 

Data is rounded to two decinlal points 



Table 4.12 reports the risk and return characteristics in $CDN for the twenty-four EM countries 

and the five composite indices by monetary environment. Table 4.12 also reports thc statistical 

tests for differences in these statistics between the monetary environments. While the 2002 CJJ 

rcsults showed that using U.S monetary conditions revealcd little statistical significance in terms 

of return between monetary environments, Canadian statistical results remain consistent with the 

2002 CJJ findings. The CJJ results for returns were inconclusive as well as only three countries 

showed statistically significant returns during expansive period and two EM countries showed 

statistically significant results in restrictive period. Current data in $CDN dollar terms revealed 

one individual EM countries showing statistically significant higher returns during expansive 

periods and one during restrictive monetary periods. In terms of volatility, six countries reported 

standard deviation of returns higher during expansive monetary periods compared to restrictive 

periods. Using the coefficient of variation to test relative risk only two countries reported a higher 

number during the expansive monetary period. What is noticeable in the results are the countries 

that performed worse undcr expansive monetary periods consisted of only 1.94% of the total 

weighting of the GDP weighted index. Contrary to the previous CJJ findings, the composite 

indices returns were statistically significant higher for only Canada. The standard deviation of 

return was lower during expansive periods compared to restrictive monetary periods. While the 

difference in mean returns were statistically insignificant, on a relative risk basis all composite 

indices performed better during expansive periods compared to restrictive periods as well. 

* Cocflicient of variation on individual EM countries per monetary environment available upon request 



Table  4.12 Mean Monthly Stock Returns by CDN Monetary  Environment,  
January 1995-May 2007 

Expansive Restrictive 
Environment Environment 

Index CAD Standard Standard 
Return Deviation Return Deviation 

MSCI Argentina -0.39% 12.08% 1.51% 9.78% 
MSCl Brazil 
MSCl Chile 
MSCI China 
MSCI Colombia 
MSCI Czech Rep 
MSCJ Egypt 
MSCI Hungary 
MSCI India 
MSCI Indonesia 
MSCI Jordan 
MSCI Korea 
MSCI Malaysia 
MSCI Mexico 
MSCI Morocco 
MSCl Pakistan 
MSCl Peru 
MSCl Philippines 
MSCI Poland 
MSCI Russia 
MSCI Sri Lanka 
MSCl Thailand 
MSCI Turkey 
MSC'I Venezuela 

Return 

1.90%" 
1.15% 
0.69% 
0.57% 
2.31% 

-0.1- ," 
0.950," 
2.44% 
0.83% 
5.85% 
0.70%, 
2.74% 
4.24% 
1.63% 

Difference 
(Expansive 

Minus 
Restrictive) 
Standard 
Deviation 

2 . 2 9 % * * 4  
- 1.48% 
-0.10% 
-0.12% 
0.83% 
-0.39'% 
-0.24% 
-0.58%) 
0.99% 
0.04% 
-1.97%- 
-3.350/0 
- 1.53% 
-2.07% 
-0.64% 
1.32% 

-1.14% 
- 1.63% 
-0.56% 

2.89%*** 
0.08% 
- 1.49O4 

3.02%*** 
-2.83% 

MSC'I Canada 
MSCl USA 
MSCI EAFE 
MSCI World 
MSCl EM 2.12% 5.95% 0.25% 6.88% 1.88% -0.93% 

w w a c  r~ tu rns  In cspanslon than resrrlcrlvc 
Hlgher standard devlar~on III 1.xpanbion pc r~od  



Table 4.13 presents the correlation data for the overall period and two Canadian monetary sub 

periods in $CDN dollar terms. Like the U.S results, Catcgory A represents the correlation data for 

the entire time period indicating high correlation between the EM index and CDN equity returns. 

The correlation of .67 between the EM and CDN equity indices is consistent and similar to the 

correlation between thc CDN, U.S (.67) and EAFE (.66) indices respectively. Compared to the 

2002 CIS findings on correlation benefits of international invcsting for U.S investors, current data 

indicates a smaller benefit in terms of diversification for Canadian investors investing in 

international equities. Category B indicates that overall correlation continues to be higher using 

current data. Whilc correlation has increased between the CDN and U.S equity indices to .74 

during expansive monetary periods, the diversification benefits using international equities arc 

stronger. Correlation between Canada's stock returns and international equity returns decreases 

during expansive monetary periods. International equities especially, EM returns continue to be a 

better diversification option than stock returns from the developed markets, indicated by the 

dccrease in correlation between Canada's equity returns and EM equity returns decreascs to .59. 

EAFE equity retums slightly drop to .64 compared to .66 for the cntire time period. 

Category C indicates the correlation of between Canadian stock returns, developed market 

returns, and EM rcturns during the restrictive period. Thc data supports the results found by Erb, 

Harvey, and Viscanta (1 994) that correlation of equity returns increase during unfavourable times 

for global market conditions. Compared to CJJ findings in $U.S dollar terms, the correlation data 

in restrictive periods indicates a sharp rise in EM correlation to Canadian stock returns to .72. The 

correlation between EAFE equity returns $CDN stock returns increased to .65 while the world 

index increased to .71. Contrasting the CJJ results it seems U.S cquity retums prove to be the 

most effective diversification tool for Canadians during restrictive monetary conditions. 

Correlation between U.S equity returns and CDN stock returns decreased to .59 during restrictive 

periods. Unlike the premise set forth by CJJ of using EM equities as a hedge against adverse 

global economic conditions for U.S portfolios, based on current correlation data, a Canadian's 

portfolios best hedge during restrictive periods is incorporating U.S equities instead. 



Table 4.13 Correlation Coefficient for Monthly Stock Returns C$ 

B. Correlation Coe Jicient for expansive monetary environments 
MSCI Canada I 1 .OO 0.74 0.61 0.64 0.59 

MSC[ USA 1 .OO 0.63 0.64 0.6 1 

MSC'I EAFE I .OO 1 .OO 0.54 
MSCI World I .OO 0.55 
Benchmark EM 1 .OO 

January 1995-May 2007 

C. Correlation Coe jicient for restrictive monetary environments 
MSCI Canada I 1 .OO 0.59 0.68 0.7 1 0.72 
MSCl USA 1 .OO 0.72 0.72 0.53 
MSCI EAFE 1 .OO 1 .OO 0.68 
MSCI World 1 .OO 0.70 
Benchmark EM 1 .OO 

Index 

4.4 OPTIMAL ALLOCATION: CANADIAN PORTFOLIOS 

MSC l MSCI MSC l MSCl Benchmark 
Canada USA EAFE World EM 

Efficient Frontier: Entire Period $CDN 

A. Correlation for entire sump fe period 
MSCl Canada 1 .OO 0.67 0.66 0.69 0.67 
MSCI USA 1 .OO 0.67 0.68 0.57 
MSCI EAFE 1 .OO I .OO 0.61 
MSCI World 1 .OO 0.62 
Benchmark EM 1 .OO 

Tests were run using the QOS to examine whether thcre were benefits to a domestic portfolio 

($CDN) by diversifying into intemational equities within a mean-variance cfficient framework 

related to changes in Canadian monetary conditions. In regards to the entire timcline, the 

conclusion drawn by evaluating the results provided by the QOS is that international equities 

continue to provide some diversification benefits for Canadian investors. The data indicates that 

by holding EM stocks within a portfolio will increase $CDN returns at specific risk levels but at a 

much smaller rate than the conclusions drawn by CJJ for U.S investors. For example, by adding 

5.00% EM stocks to a portfolio in $CDN, thc portfolio improved at 4.15% and 4.55% standard 

deviation by .12% annually. What is significant is that by adding EM stocks a portfolio in $CDN 

would obtain an eflicicnt portfolio at a grcater standard deviation of 4.70% and above. The threc- 



asset portfolio with no EM stocks could not obtain thesc results. Another significant factor is the 

importance of EAFE stock in terms of risk reduction but the quick decline of the EAFE weighting 

in terms of returns. The EAFE weighting went to zero for portfolio with risk levels greater than 

A Canadian portfolio performance is influenced more by the inclusion or exclusion of U.S and 

Canadian stocks. When not including U.S stocks thc three-asset portfolio could not achieve 

rosults at the lower risk level of 3.60%. Within riskier portfolios at between 3.90%-4.15% the 

three-asset portfolio with U.S equities and no Canadian equitics trailed those of the three asset 

portfolio with Canadian equities and no U.S equities. As the risk level increases further up on the 

efficient frontier, the U.S weighting gradually declines to zero and the results are the same as the 

four asset portfolio at a risk level of 4.55% and higher. The optimal portfolio becomes a two asset 

portfolio in Canadian and EM equities. The exclusion of Canadian equities showed the greatest 

deterioration. Again the efficient frontier on the three asset portfolio without Canadian equities 

could not obtain results at a 3.60% standard deviation. Thereafter, the results on all risk levels 

were far lower than all the other three and four-asset portfolios. Overall, the three-asset portfolio 

without Canadian equities generated I .80% lower returns annually than the other portfolios with 

Canadian equities. Tables 4.14 to 4.16 indicate these results and provide details on optimal 

port~olios weights for specific risk levels. Please see Graphs 4.10 to Graph 4.13 for efficient 

frontiers of specified asset mixes. What the efficient frontier will indicate is the frontier with EM 

weightings dominates thosc without. 

K L ' ~ ~ [ c  1: 'I'IIL. \li,pi- t ~ f  tlw SC'CIIII~V W;~rI\cl I . i w  rc .prcwl t \  1 1 1 ~ -  I I I : I~~CI r isk p r ~ t n i ~ ~ r ~ ~  ( S U L )  1'11~' !;III:~C,V j m r ~ l i d i o  <!TI 
IIIC SAIL  rcpl-~~scnt. IIW optimal i c t ~ l c  o l~Thr fwccn  r ~ s k  :mrl rctiim. Tl ic  1;11yc11c.y p i r~ l ;> l i o  i s  only :I rcprcscnlatinn o f  rlic 
CLIUII~ ;I\\cI C ~ ; I Y ~ C \  c\l';111 ~nvcr tor ' ,  p ~ b ~ l l i ~ l ~ o .  lhcrc l i )~c.  l l tc ~ ; l o ~ w ~ r l ~ l l i c  5\11. wiii ~II;III.~~ I< ill1 IIII-I~!CT :dL'c[ilitm III [ I ic 
milrhct pcwrl i~l io. Tql l i iy  ucigllf.; l i l r  111c 1;lnpcncy ~xirtl;>lio :lrc ;1\:111;1hlc u p o ~ i  rccluc\l. 



Efficient portfolios with and without #mwghgbrW Equities, 
Table 4.14 J anuary  1995-May 2007 

Entire Period C$ 
Three-Asset Four-Asset 

Portfolio Portfolio 
Asset Asset 

Weight Weight 
(%) ("'0) 

Mean Mean 
Portfolio Std Dev. Ret. Cda USA EAFE Ret. Cda USA EAFE EM 

I (low Risk)  3.60% 0.80% 12.24 47.28 40.48 0.80% 12.24 47.28 40.48 0.00 

2 3.g1% 55.94 44.06 0.00 55.94 44.06 0.00 0.00 
3 4.15% 75.08 24.92 0.00 71.42 23.47 0.00 5.11 
4 4.55% 1.18% 99.69 0.31 0.00 1.19% 87.13 0.00 0.00 12.87 

5 4.70% NA NA NA NA 70.85 0.00 0.00 29.15 

Graph 4.10- CDN Portfolio Efficient Frontier with Canada, EA_FELUw!.and EM Entire Period 
I 
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Efficient portfolios with and without C- Equities, 
Table 4.15 January 1995-May 2007 

Entire Period C$ 
Three-Asset 

Portfolio 
Asset 

Weight 

Four-Asset 
Portfolio 

Asset 
Weight 

(Yo) (Yo) 
Mean Mean 

Portfolio Std Dev. Ret. USA EAFE EM Ret. Cda USA EAFE EM 
I (low Risk) 3.60% NA NA NA NA 0.80% 12.24 47.28 40.48 0.00 

Graph 4.12- CDN Portfolio Efficient Frontier with EAFE. U.S and EM Entire Perioc 

1.40% EM 
130% 

1.20% - J 
1.10% - 
1.00% - 

TANGENCY 

EAFE 

020% - 
0.19% 
0.00% 1 

3.0000% 3.50% 4.00% 4.50% 5.00% 5.50% 6.00% 650% 7.00% 

Slanbrd Dedation ("/o) 

Efficient portfolios with and without U.S Equities, 
Table 4.16 January 1995-May 2007 

Entire Period C$ 
Three-Asset Four-Asset 

Portfolio Portfolio 
Asset Asset 

Weight Weight 
(%) (yo-) 

Std Mean  mean 
Portfolio Dev. Ret. Cda EAFE EM Ret. Cda USA EAFE EM 

1 (low Risk) 3.60% NA NA NA NA 0.80% 12.24 47.28 40.48 0.00 



Graph 4.13- CDN Portfolio Efncient Frontier with CDA, EAFE, and EM Entire Period 

EWded k d e r  3 Asset l 3 d i 1 ~  Period C%No U.S I 
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Efficient Frontier- Expansive Period $CDN: 

Contrasting the 2002 CJJ results, EM allocation for $CDN portfolios under expansive monetary 

condition proved to be most optimal. Comparing retums with the three-asset portfolio without 

EM, the four-asset portfolio incrcased returns at the 3.60% standard deviation by 1.20% annually. 

At the higher risk level of 4.70% the four-asset portfolio achieved a 6.12% annual increase in 

returns compared to the most efficient three-asset portfolio without EM at risk level 4.15%. The 

three-asset portfolio without Canadian and U.S equities, both under performed compared to the 

four asset portfolio with EM. Again the significance of thc EM addition is evident in the 

performance of the threc-asset portfolio without Canadian equities. At the 3.60% risk level, thc 

three-asset portfolio with Canadian equities outperformed the three asset portfolio without 

Canadian equities by 2.28% annually. The addition of the 12.50% EM plays an important role as 

the perfomlance of the two portfolios becomc increasingly similar at higher risk levels. At the 

lower risk level the ELM allocation plays an important role at reducing volatility when Canadian 

equities are absent. Table 4.17 to Table 4.20 provide the details on optimal portfolio weights and 

risk levels. Please see Graph 4.14 to Graph 4.18 for efficient frontiers of corresponding asset 

mixes. 



Efficient portfolios with and without- M d W  Equities. 
Table 4.17 January 1995-May 2007 

Expansion Period C$ 
Threc-Asset Four-Asset 

Portfolio 

Asset 
Weigh 

Portfolio 
Asset 
Weig 

ht 
t ("/o, (Yo) 

Std Mean Mean 
Portfolio Dev. Ret. Cda USA EAFE Ret. Cda USA EAFE EM 

1 (low Risk) 3.60% 40.18 50.1 1 9.71 '.I9% 25.75 41.87 16.84 15.55 
2 3.91% 1.20% 73.22 26.78 0.00 31.62 38.58 2.81 26.98 

3 4.15% 1.25% 94.60 5.40 0.00 1.52% 33.85 29.06 0.00 37.09 

4 4.55% NA NA NA NA 35.82 12.44 0.00 51.74 

5 4.70% NA NA NA NA 1.73% 36.47 6.90 0.00 56.63 

Graph 4.14- CDN Portfolio Efficient Frontier with Canada, EAFE, U.S and EM Expansive Period r . . . . -- -. - 
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Graph 4.15- CDN Portfolio Efficient Frontier with Canada, EAFE, and U.S Expansive Period 
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Efficient portfolios with and without US Qdh, 
Table  4.18 January 1995-May 2007 

Expansion Period C$ 
Three-Asset 

Portfolio 
Asset 

Weight 

Four-Asset 
Portfolio 

Asset 
Weight 

(Yo) (Yo) 
Std Mean Mean 

Portfolio Dcv. Ret. Cda EAFE EM Ret. Cda USA EAFE EM 
1 (low R , s ~ )  3.60% 0.86% 38.41 61.59 0.00 1.19% 25.75 41.87 16.84 15.55 
2 3.9 L %  I .33% 49.52 24.1 1 26.37 1.39% 31.62 38.58 2.81 26.98 
3 4.15% 1.43% 51.60 16.51 31.88 1.52% 33.85 29.06 0.00 37.09 
4 4.55% 1.70% 49.35 0.00 50.65 1.68% 35.82 12.44 0.00 51.74 
5 4.70% 1.76% 41.92 0.00 58.08 1.73% 36.47 6.90 0.00 56.63 

G r a p h  4.16- CDN Portfolio Efficient Frontier with Canada,  EAFE, and  EM Expansive Period 
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Efficient portfolios with and without t h&m Equities, 
Table  4.19 January 1995-May 2007 

Expansion Period C$ 
Three-Asset Four-Asset 

Portfolio Portfolio 
Asset Asset 

Weight Weight 
(%) (Yo) 

Std Mean Mean 
Portfolio Dev. Ret. USA EAFE EM Ret. Cda USA EAFE EM 

1 (low Risk) 3.60% 1.05% 57.91 29.64 12.45 1.19% 25.75 41.87 16.84 15.55 
2 3.91% 1.32% 58.55 10.83 30.62 1.39% 31.62 38.58 2.81 26.98 
3 4.15% 1.50% 57.56 0.00 42.44 1.52% 33.85 29.06 0.00 37.09 
4 4.55% 1.66% 42.59 0.00 57.41 1.68% 35.82 12.44 0.00 51.74 
5 4.70% 1.72% 37.60 0.00 62.40 1.73% 36.47 6.90 0.00 56.63 



Graph 4.17- CDN Portfolio Efficient Frontier wlth US. EAFE. aod EM Epnamiye Per 
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Efficient Frontier- Restrictive Period $CDN: 

Contrary to the CJJ study (2002), the restrictive period portfolios indicate holding no EM was the 

most efficient for Canadian portfolios. The QOS produced the same results for the four-asset 

class portfolio with EM and the three-asset class portfolio without EM. Under mean variance 

framework, the QOS ascertained that holding EM during restrictive monetary conditions was 

inefficient. What is also quite clear again is the quick decline of holding any developed 

international equity markets. The EAFE weightings in portfolios greater than 3.60% standard 

deviation was quickly driven down to zero. On thc other hand, the U.S equity weighting remained 

consistent until risk levels reached higher levels greater than 4.15%. At the higher risk levels, a 

domestic portfolio in CDN equities was most efficient with the highest point on the efficient 

frontier holding 100% in CDN equity. The findings show the benefits of risk reduction using 

international equities, but at higber risk levels the benefit is zero. In contrast to The CJJ findings 

for U.S investors, current data in $CDN dollar terms indicates the benefits of holding U.S 

securities under restrictive monetary periods. In contrast with the U.S results using current data, 

Canadian portfolio benefit from a risk reduction standpoint in holding EAFE and especially U.S 

equities during unfavourable global economic conditions. But by further pushing out the efficient 

frontier, the conclusion is the same for $CDN portfolios: holding 100% domestic is most efficient 



at higher risk Icvels. Graph 4.18 demonstrates the efficient frontier of the restrictive period in 

$CDN is overwhelmingly dominated by all the efficient frontiers generated using the entire time 

period and expansive monetary period. It is clear that the increase in correlation between Canada 

and global equities has decreased the diversification benefits of holding international equities. 

What is surprising is the increase in risk reduction bcnefits of holding U.S stocks in a Canadian 

portfolio under restrictive periods. Perhaps the overall breadth of the U.S market plays an 

increasingly important defensive role for Canadian portfolio. That question itself can be another 

study onto its own. Table  4.19 to Table  4.21 provide the details on optimal weights and risk 

levels of the portfolios. Please see Graph 4.18 to Graph 4.20 for efficient frontiers of differing 

asset mixes 

Efficient portfolios with and  without Equities, January 1995- 
Table 4.20 May 2007 

Restrictive Period C$ 
Three-Asset 

Portfolio 
Asset 

Weight 

Four-Asset 
Portfolio 

Asset 
Wcight 

Std Mean Mean 
Portfolio Dev. Rct. Cda USA EAFE Rct. Cda USA EAFE EM 

1 (low ~ , ~ k )  3.60% Same Satne S a m ,  Same 0.65% 15.25 56.13 28.61 0.00 
2 3.91% Same Same Same Same 0.78% 58.02 41.98 0.00 0.00 
3 4.15% Same Same Same Same 0.81% 74.65 25.35 0.00 0.00 
4 4.55% Same Same Same Same 0.85% 93.85 6.15 0.00 0.00 
5 4.70% Same Same Sume Same 0.86% 100,oo 0.00 0.00 0.00 

Graph 4.18- CDN Portfolio Efficient Frontier with Canada, EAFE, U.S and EM Rcstrictive Period 

Efficient Frontier4 Asset Restrictive Period C$ 



Efficient portfolios with and without : .'% Equities, 
Table 4.21 January 1995-May 2007 

Restrictive Period- C$ 
Three-Asset 

Portfolio 
Four-Asset 
Portfolio 

Assct 
Weight 

Asset 
Wcight 

(%j (%) 
Std Mean Mean 

Portfolio Dev. Ret. Cda EAFE EM Ret. Cda USA EAFE EM 

1 (low R I S ~ )  3.60% NA NA NA NA 0.65% 15.25 56.13 28.61 0.00 
2 3.91% NA NA NA NA 0.78% 58.02 41.98 0.00 0.00 
3 4.15% 0.73% 63.07 36.93 0.00 0.81% 74.65 25.35 0.00 0.00 
4 4.55% 0.83% 91.50 8.50 0.00 0.85% 93.85 6.15 0.00 0.00 

Graph 4.19- CDN Portfolio Emcient Frontier with Canada, EAFE, and EM Restrictive Period 
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Efficient portfolios with and without Camdhn Equities, 
Table 4.22 January 1995-May 2007 

Restrictive Period C$ 
Threc-Asset Four-Asset 

Portfolio Portfolio 
Asset Asset 

Weight Weight 
(Yo) (Yo) 

Std Mean Mean 
Portfolio Dev. Ret. USA EAFE EM Ret. Cda USA EAFE EM 
1 (low Risk) 3.60% 0.61% 61.44 38.56 0.00 0.65% 15.25 56.13 28.61 0.00 
2 3 91% 0.67% 100.00 0.00 0.00 0.78% 58.02 41.98 0.00 0.00 
3 4.15% NA N A NA NA 0.81% 74.65 25.35 0.00 0.00 
4 4.55% NA NA NA NA 0.85% 93.85 6.15 0.00 0.00 
5 4.70% NA N A NA NA 0.86% 100.00 0.00 0.00 0.00 



Graph 4.20- CDN Portfolio Efficient Frontier with U.S, EAFE, and EM Restrictive Period 
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CONCLUSION 

This paper examines the role Canadian monetary conditions play in international 

investing for Canadians. Attention focused on the relationship of Canadian monetary policy and 

gains on a Canadian portfolio's returns investing in international equities specifically emerging 

markets. The statistical results in $U.S and $CDN seem to be consistent with findings from the 

2002 CJJ study. Overall, on a stand alone basis, emerging markets in both currencies are riskier 

investments than the developed equity markets; as a group emerging markets fair much better. In 

$CDN the GDP emerging market index actually outperforms specific developed equity market 

indices on a relative risk basis. In $U.S, the current data also indicates that this discrepancy has 

narrowed and more emerging market countries are beginning to show performances on par with 

the U.S and developed equity markets. 

The statistical results in terms of monetary condition were consistent with the CJJ findings for 

both $U.S and $CDN. The current sample in both currencies identified that global equity returns 

outperformed during expansive monetary conditions compared to restrictive monetary periods but 

the mean difference in returns between monetary environments showed little statistical 

significance. Ironically, in $U.S, the developed equity markets underperformed during expansive 

periods compared to restrictive U.S monetary periods. CJJ concluded that there was no 

statistically significant difference in emerging market performance from a return standpoint, 

during expansive or restrictive U.S monetary conditions and this study concurs with this finding. 

What is startling were the statistical results in $U.S and $CDN, revealed the dramatic increase in 

correlation between all global equity markets during the sample period. In contrast to the 2002 

CJJ findings, correlation between Canadian equity returns and emerging market equity returns 

were very similar to correlation between the developed markets. Diversification benefits 



increased during expansive Canadian monetary periods and decreased during restrictive periods. 

Overall the correlation data indicated much smaller benefits to international diversification as 

previously assumed. The findings using current data validates previous studies that showed 

correlation varies over time and that correlation rises among equity markets during unfavourable 

equity market conditions. 

Under the mean variance framework the findings indicate it would be disastrous for Canadian 

investors to emulate the asset allocation strategy recommended by CJJ for U.S portfolios. The 

statistical results prove that during the entire sample period, Canadian investors would partially 

benefit by investing in international equities including emerging markets. More importantly, 

under Canadian expansive monetary periods, adding an emerging market weighting to a Canadian 

portfolio would maximize returns at specific risk levels. The opposite occurred during Canadian 

restrictive monetary periods showing no benefit in holding any allocation of emerging market 

equities. What is surprising is the results indicate that U.S equities from a risk reduction 

standpoint are the best hedge for Canadian portfolios during unfavourable equity market 

conditions. Re-visiting the U.S results, the findings invalidate CJJ conclusion that emerging 

market equities improve U.S portfolio performance during restrictive U.S monetary conditions. 

Under mean-variance framework, U.S portfolios optimized the use of emerging market equities 

during expansive U.S monetary periods. The conclusion is there no benefit in holding any 

emerging market equities during restrictive U.S monetary periods. 

Emerging market analysis for Canadian portfolios has not been studied in depth due to the size of 

our market in comparison to investors to the south. A continual process to analyze emerging 

market returns over the next decade would provide clearer explanation on whether Canadian 

monetary action does show consistent patterns that help formulate an effective asset allocation 

strategy for Canadian investors. 
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