
 

 
 
 
 

DIVERSIFICATION EFFECT OF EMERGING MARKET OVER TIME 
 

by 
 

Lena Ji 
BCom, University of British Columbia (2015) 

 
and 

 
Marie Mao 

BSc, Chinese University of Hong Kong (2017) 
 
 
 

PROJECT SUBMITTED IN PARTIAL FULFILLMENT OF 
THE REQUIREMENTS FOR THE DEGREE OF 

 
MASTER OF SCIENCE IN FINANCE 

 
 

In the Master of Science in Finance Program  
of the  

Faculty 
of 

Business Administration 
 
 

© Lena Ji and Marie Mao, 2018 

SIMON FRASER UNIVERSITY 
Fall 2018 

 
 

All rights reserved. However, in accordance with the Copyright Act of Canada, this work 
may be reproduced, without authorization, under the conditions for Fair Dealing. 

Therefore, limited reproduction of this work for the purposes of private study, research, 
criticism, review and news reporting is likely to be in accordance with the law, 

particularly if cited appropriately. 



 

 ii 

Approval 

Name: Lena Ji and Marie Mao 

Degree: Master of Science in Finance 

Title of Project: Diversification Effect of Emerging Market over Time 

Supervisory Committee: 

   ___________________________________________ 

 Dr. Peter Klein 
Senior Supervisor 
Professor 

   ___________________________________________ 

 Dr. Victor Song 
Second Reader 
Lecturer  

Date Approved:   ___________________________________________ 

 



 

 iii 

Abstract 

This paper studies the influence of U.S monetary policy on international stock 

return-risk characteristics over three major periods led by U.S recessions. Additionally, it 

addresses whether emerging market provides diversification benefits to the optimal 

portfolio for a typical Canadian investor.  

 Results show that U.S monetary policy does not significantly influence the returns 

of most stock markets. However, it does significantly affect their risk characteristics. Due 

to the changing return, risk and variance-covariance for assets under each period, optimal 

asset allocation results varied greatly over time. Emerging market did not consistently 

provide diversification benefits under all periods. Results from the most recent period led 

by the Great Recession show no diversification benefit from emerging market, contrary 

to studies of earlier periods where benefits were present.  

 

Keywords:  U.S monetary policy; emerging markets; diversification; asset allocation; 

international stock markets; efficient frontier 
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1 Introduction 

Existing literatures have been long promoting the diversification effect of emerging 

market stocks on international equity portfolios. Furthermore, Conover, Jensen, and 

Johnson (1999) concluded that U.S monetary policy can have a significant impact on 

international stock market’s return-risk characteristics and relative correlations. As a 

result, the diversification effect of emerging market stocks on a U.S investor’s portfolio 

also varied across time. Both of their studies (CJJ 1999 & 2002) used data before the 

2000s and showed stock returns that were higher during expansive U.S monetary 

conditions. They also showed that the diversification effect of emerging market stocks 

was only evident in restrictive U.S monetary conditions.  

However, these studies were mainly conducted from a U.S perspective with equity 

portfolios denominated in $U.S dollar terms. Rare attention has been paid to a Canadian 

($CDN) standpoint, with the equity portfolio denominated in $CDN dollar term and the 

Canadian equity being separated as an individual asset class. It is believed that such 

settings best represent the equity portfolio of a typical Canadian investor. Chow (2007) 

studied the impact of Canadian monetary policy on Canadian investor’s portfolio using 

data mainly after the 2000s, and reached completely opposite conclusions: he found that 

stock returns were higher during restrictive Canadian monetary conditions, and the 

diversification effect of emerging market stocks was exclusive to expansive Canadian 

monetary conditions. These significantly divergent results are mainly due to the different 

research periods covered, and the choice between using U.S versus Canadian monetary 

policy.  
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This paper will further extend CJJ findings (2002) from a Canadian ($CDN) 

standpoint. Different from Chow’s (2007) study, the paper will stick to the use of U.S 

monetary policy as a gauge for assessing changes in equity market return. This choice 

arises from evidence of U.S (rather than Canadian) monetary policy’s leading impact on 

the global economy. To address potential changes in market characteristics over time, this 

paper will make a more comprehensive coverage of almost three decades, to review past 

findings but also update new data. Firstly, the paper will re-examine the relationship 

between U.S monetary policy and stock return-risk characteristics over three periods led 

by three U.S recessions, with updated data in $CDN dollar terms. Secondly, the paper 

will examine the changing diversification effect of emerging market on a Canadian 

investor’s portfolio over the same three periods. Finally, the paper will use a mean-

variance framework to construct optimal portfolios for Canadian investors of varying risk 

preferences for each period.  
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2 Literature Review 

2.1 Monetary Policy’s Influence on Global Markets 

Using data from 1976 to 1999, CJJ (2002) concludes that stock returns in 

developed markets exhibit pronounced patterns relative to U.S monetary conditions. 

However, at that time, these patterns were not prevalent amongst emerging markets. 

Following the previous study, CJJ (2005) examines thirty-eight years of U.S data and 

confirms that U.S monetary policy still has an important influence on global markets. The 

study found significant return patterns related to U.S monetary policy for five 

international stock indexes (World, Developing, Europe, Americas, and Asia). Moreover, 

AGN (2001) concludes that the performance and diversification benefits of emerging 

markets are conditional on U.S monetary policy. Specifically, the study argues that 

emerging markets have higher returns in restrictive monetary policy periods compared to 

expansionary policy periods.  

On the other hand, Durham (2005) challenges CJJ (2005), which finds persistent 

empirical relations between U.S monetary policy and stock returns since the mid-1980s. 

Durham (2005) explores three areas of concern regarding CJJ (2005). First, Durham 

(2003) found that results from previous studies are sensitive to sample selection. Second, 

previous research does not distinguish between anticipated (old information) and 

unanticipated (new information) monetary policy decisions. In fact, research by Durham 

(2005) suggests that regression results become insignificant once a dummy variable for 

the surprise components of Fed policy announcements is introduced. Third, previous 

analysis does not consider that returns and policy might be determined simultaneously as 

opposed to monetary policy influencing returns. Overall, Durham (2005) suggests that 
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while old information (expected Fed policy) does not drive stock prices, new information 

(unanticipated Fed policy) does seem to affect equity returns. However, considering the 

extent of stock market volatility, the impact is not significant. Chow (2007) uses 

Canadian monetary policy to identify the different performance of global equity returns 

under different monetary conditions. His study confirmed CJJ findings that developed 

market stock returns outperformed during expansive monetary environment compared to 

restrictive monetary environment. However, the mean differences in returns were found 

to exhibit little statistical significance. 

Overall, the changing results of monetary policy’s influence on global equity 

returns lead us to our first research objective, which is to re-examine the effectiveness of 

monetary policy on changing stock market returns. To address the concern of research 

results that are sensitive to sample selection, our study will cover a longer research period 

with updated data to include the most recent decade. Also, given the controversial debate 

over the effect of monetary policy on stock returns, we would like to extend our study to 

test for an effect on stock risks. A significant difference in risks under different monetary 

environments may provide additional insights on stock performance.  

As for the selection of a benchmark monetary policy to study its guiding effect on 

global stock returns, our study decides to stick to the U.S monetary policy. Although CJJ 

(1999) recognizes the benefit of using local monetary policy in addition to U.S monetary 

policy, there is limited data on the monetary policy of emerging markets. There is also 

little evidence on any relationship between Canadian monetary policy and international 

stock markets. Hence, it is best to still use U.S monetary policy for our study on a 
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Canadian investor’s portfolio given an abundance of evidence that U.S monetary policy 

can also affect international stock markets.  

2.2 Decreasing Diversification Benefits from Emerging Markets  

Earlier studies such as CJJ (2002) show diversification benefits of adding 

emerging markets into a U.S investor’s portfolio of developed markets. Their study, 

covering period of 1976 to 1999, shows that it is only beneficial to add emerging markets 

during restrictive periods of U.S monetary policy. In contrast to the CJJ finding, Chow 

(2007) uses Canadian monetary policy to gain insight into the diversification effects of 

emerging markets for a Canadian investor’s portfolio. The study, using data from 1995 to 

2007, concludes that the diversification benefits of emerging markets are only evident 

during periods of expansive Canadian monetary policy. 

 Their difference in findings is partially due to the changing research period under 

coverage. Moreover, since their latest coverage up to 2007, newly available data has 

highlighted the gradual integration of emerging markets into the international landscape. 

This has led to dramatic changes in correlation between emerging and developed 

markets, possibly due to changing economic fundamentals after several big recessions. 

Hence, there may be significant changes in the dynamism between international equity 

markets and the effectiveness of diversification. 

Fernandes (2003) suggests that increasing globalization has decreased the 

diversification benefits of emerging markets. The study advises against indexing 

strategies in emerging markets, as they do not provide significant diversification benefits. 

Bekaert and Harvey (2003) states that in the early 1990s, developing countries regained 
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access to foreign capital after been kept away by the mid-1980’s debt crisis. Financial 

liberalization allowed foreign investors to purchase or sell domestic securities without 

restriction; likewise, domestic investors could purchase or sell foreign securities. 

Liberalization may also lead to integration – when assets of identical risk bring the same 

expected return regardless of their domicile. The integration of emerging markets might 

lower expected returns and increase correlations between emerging market and world 

market returns. In analysing the effect of liberalization on 20 emerging market countries, 

Bekaert and Harvey (2003) found that emerging market country returns decreased after 

liberalization while correlations with world market increased. This finding further 

questions the potential diversification benefit emerging market can provide to the develop 

market portfolio. 

Overall, research evidence of decreasing diversification benefit from emerging 

market leads us to our second research objective, which is to examine the emerging 

market’s changing risk, return and correlation characteristics after taking into 

consideration the potential change in economic fundamentals and market characteristics 

over time.  
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3 Data 

3.1 Research periods 

The entire sample period includes data from July 1990 to October 2018, yielding a 

total observation of 340 months (i.e. 28 years). This gives a longer coverage when 

compared with past studies: The 2002 CJJ study covers 288 months (i.e. 24 years) from 

January 1976 to December 1999, while the 2007 Chow study covers only 148 months of 

data (i.e. 12 years) from January 1995 to May 2007. This decision stems from the finding 

that both the effectiveness of monetary policy and diversification benefit of emerging 

market to developed equity portfolio (essentially their correlation) vary significantly 

across time, which is one factor that contributes to divergence in previous studies’ 

research results. A longer coverage enables the study of this changing dynamism to be 

more comprehensive. Moreover, the most recent research covers data up to 2007, which 

is right before the 2008 financial crisis. Since then, there has been no discussion about 

situations in the most recent decade, leaving it a blank area for this paper to explore.  

Meanwhile, this particular length of coverage, instead of a complete 30 years, starts 

with the occurrence of the early 1990s recession, the very first one of the three recessions 

in the U.S over the past three decades. The entire sample period is further split into three 

sub-periods, each led by a recession: 

Period 1: Led by the early 1990s Recession (1990-2000) – 126 months  

Period 2: Led by the early 2000s Recession (2000-2007) – 81 months 

Period 3: Led by the Great Recession (2007-2018) – 133 months 
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This design aims to incorporate the effect of fundamental change in economic 

environment and monetary policy into the time period selection.  As it is widely 

acknowledged, economic fundamentals change along with the shift in business cycle, and 

so do monetary policies. Sequentially, market expectation and reaction to changes in 

monetary policy also vary, leading to different stock market return and risk performance.  

A perfect example is the selection of Period 3, a time following the occurrence of 

2008 financial crisis and the Great Recession. U.S monetary policy since then has entered 

into an extremely low interest rate stage, making future decreases in interest rate an 

invalid act to stimulate economy and stock market performance. This is known as the 

‘liquidity trap’. The effectiveness of implementing U.S monetary policy through 

Figure 1: Periods Under Study 

This figure shows the three main periods under study, led by their respective recessions 
highlighted in grey. Each period also contains sub-periods, categorized as either 
expansive (decreasing interest rates) or restrictive (increasing interest rates).  
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changing interest rates under such a special regime is questionable and is worthwhile to 

be studied separately from previous periods.  

To address the possible changes in market characteristics and diversification 

benefits over time, our study takes a comprehensive approach by testing over three 

decades of data. By dividing the data into three major sections led by three U.S 

recessions, we hope to capture changes in fundamentals of the international stock markets 

over time. Furthermore, each major period proceeds through a full business cycle and 

contains both restrictive and expansive sub-periods. This allows for a comparable 

environment to test for changes in stock market characteristics over a long period of time. 

This is a meaningful design, as neither CJJ nor Chow’s study incorporates any 

consideration for the effect of fundamental changes into the selection of sample period.  

3.2 Benchmark & portfolio construction  

The following indices are used as the reference benchmarks to construct a typical 

Canadian investor’s portfolio: For developed equity market, we separate Canadian equity 

from the Europe, Australia, Far East, and Canada (EAFEC) Index, which was adopted in 

the 2002 CJJ study. This intends to treat Canada as a distinct asset class, which a typical 

Canadian investor is supposed to invest as the core of their portfolio. S&P TSX 

Composite is selected as a proxy for investment in the Canadian market. Consequentially, 

the Europe, Australia, Fareast (EAFE) Index) replaced the EAFEC Index to represent 

investment in other developed equity markets. For the U.S, S&P 500 is used rather than 

the MSCI USA, to better represent choice of equity investment from a North America 

(more importantly, a Canadian) investor’s perspective. The notable change in this paper 

is the selection of emerging market index. We used MSCI Emerging Market (EEM) 
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Index to represent investment in emerging market, instead of constructing a GDP-

weighted EM Index as done by the 2002 CJJ study. All indices are measured in $CDN to 

represent the return after currency effect adjustment for Canadian investor. Monthly price 

data in $CDN are then converted into logged monthly returns.  

3.3 Emerging market index discussion  

This paper adopts the MSCI indices as a proxy of investing in emerging markets, 

rather than the GDP-weighted index constructing method in previous papers, given the 

following reasons:  

1. In our opinion, emerging markets is a definition of a country’s economic 

development stage, which can change over time. (i.e. A country can change from 

frontier country to emerging country then to developed country as its economy 

improves along the time). Therefore, at each stage for investors willing to invest in 

a certain category of market (ex. emerging), they will only invest in countries that 

fall into that category at that time. This is the main reason why we believe it is 

better to use a dynamic classification of emerging markets by using the MSCI 

index which updates its composition over time.  

 

2. Previous studies use data dated back to as early as 1990s, at which time there was 

no comprehensive definition of emerging markets. There also lacked actively 

traded and comprehensive market indices for emerging markets. That might have 

been the main reason why previous researchers wanted to construct their own 

GDP-weighted emerging markets index. However, since 2007-2008, the quality of 

market indices has improved by having more access to data and covering more 
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important countries (now 24 emerging countries). They are also more actively 

traded, making them a good proxy for investment in emerging markets. 

3.4 Currency & Exchange rate effect discussion  

Since all the benchmark indices in the portfolio are measured in $CDN to reflect a 

Canadian investor’s investment perspective, we acknowledge that there are some 

currency effect embedded in all other three indices’ returns except for the Canadian 

equity. The three indices representing investment in the U.S, other developed (EAFEC), 

and emerging market are originally denominated in $USD. As a result, their return 

performance can be decomposed into two parts: Firstly, the intrinsic movement in the 

local stock markets that represents their fundamental economic condition and corporate 

profits. Secondly, the currency effect occurred during the conversion from $USD to 

$CDN. That is, the relative strength of $USD against $CDN will yield extra gain or loss 

to their return performance.  

Out of this consideration, we also examined the change of exchange rate of $CDN 

against $USD over the three periods under study, in order to understand the potential 

currency effect on a Canadian investor’s portfolio.  Clearly, the strength of $USD against 

$CDN varied significantly over the three periods, reinforcing our view that fundamental 

change in economy led by each recession can have significant impact on monetary 

policy, exchange rate, and thus stock market performance.  

During 1990-2000, which is defined as period 1 (‘Early 1990s Recession’), $USD 

kept on getting stronger, as shown by a continuous weakening of $CDN. This would 

potentially strengthen the return performance of $USD denominated equities, after 

converting them into $CDN. Meanwhile, a strong $USD might further attract capital flow 

out of emerging market, leading to a further deterioration in emerging market 

performance.  

During 2000-2007, which is defined as period 2 (‘Early 2000s Recession’), $USD 

experienced a sharp weakening against $CDN.  This is mainly due to it being hurt by the 

Dot-com bubble crisis and the subsequent recession, during which Canada stayed as a 
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relative safe place to invest. Given a weakened $USD position and a strong $CDN, we 

would expect Canadian equity to perform stronger than the U.S equity, especially after 

taking into consideration the currency effect. Also, the weakening $USD is expected to 

make emerging market an attractive place to invest given its high growth potential and 

lucrative interest rate as well as investment returns.  

During 2007-2008, which is defined as period 3 (‘The Great Recession’), $USD 

weakened against $CDN for a short while after the 2008 financial crisis, as Canada 

stayed relatively invulnerable from the crisis why U.S economy got hurt the most.  

However, after that $USD entered into a strong rebound period, leaving Canada trouble 

by the oil and commodity crisis especially during 2014-2016. During this period, a strong 

$USD supported the longest bull market in the U.S, which would potentially exaggerate 

an abnormally high return from investing in the U.S market.  

0.9
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Figure 2：Historical USD/CAD Exchange Rate Movements 

This figure shows the historical fluctuations of USD/CAD exchange rate over our 3 main study 
periods. Each period is led by a recession highlighted in gray. The strengthening (period 1, 3) and 
weakening (period 2) of the USD appears to reflect the trend of investing in and out of the U.S 
stock market, respectively.  
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4 Methodology 

4.1 Influence of U.S Monetary Policy on International Stock Markets 

To review the influence of U.S monetary policy on stock market characteristics, we 

adopt a similar methodology by CJJ (1999) to define expansive and restrictive sub-

periods and test for significance in sample mean and variance. In addition to the CJJ 

(1999) approach, we defined three major periods leading by a recession. Each period is 

studied as a whole but also separated into expansive versus restrictive environments. As 

indicated in CJJ (1999), an expansive period starts on the first month when interest rates 

change direction and decrease. A restrictive period starts on the first month when the Fed 

reverses its policy and increases the interest rate. For each reversal, the month where rates 

first change direction is omitted from the sample. After removing the transition months, 

there are 331 sample months under study for the three periods.  

 

Period 1: Led by the Early 1990s Recession (1990-2000) – 121 months  

 Expansive environment – 70 months 

               Restrictive environment – 51 months  

Period 2: Led by the Early 2000s Recession (2000-2007) – 78 months 

 Expansive environment – 40 months 

              Restrictive environment – 38 months  

Period 3: Led by the Great Recession (2007-2018) – 132 months 

 Expansive environment – 98 months 

               Restrictive environment – 34 months  
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We aggregated the expansive and restrictive months into two major environments for 

each of period 1 and 2. On the contrary, the months under the expansive and restrictive 

environments for period 3 were continuous because this period naturally had only one 

expansive sub-period followed by one restrictive sub-period.  

We produce summary statistics for each period and its sub-periods. Then, we use a 

Two-sample t-test to identify significant differences in sample mean (stock returns) of the 

expansive and restrictive environments within each period. We also use the F-test to 

identify significant differences in sample variance (stock risk) for the two environments 

within each period. 

4.2 Diversification Effect of Emerging Markets 

Using the expected return, risk and variance-covariance matrix for all three periods 

and their sub-periods, we are able to construct optimal asset allocation portfolios for a 

typical Canadian investor. The asset allocations are determined by each asset class’ 

return-risk characteristics and their relative correlations. For each period, we form 

optimal portfolios by first plotting the efficient frontier of a three-asset portfolio (Canada, 

U.S and other developed) versus that of a four-asset portfolio (including Emerging). 

Using an appropriate range of risks for each period, we compare both the total returns and 

portfolio compositions with and without emerging markets. The results indicate whether 

emerging markets provide enough diversification benefits to be included in the optimal 

portfolio.  
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5 Empirical Findings 

5.1 Influence of US Monetary Policy on International Stock Markets 

5.1.1 Period 1: Early 1990s Recession (1990-2000) 

 

 

 

 

In this period, U.S market has the best risk-adjusted return, as characterized by the 

lowest coefficient of variation. This is the joint effect of a strong U.S market performance 

given good economic fundamentals, and a strong $USD as discussed before. Emerging 

markets has the lowest return but the highest risk, leading to the largest coefficient of 

variation. This performance is also partially due to the large capital outflow attracted by a 

stronger $USD position during the period.  

Dividing this period into expansive versus restrictive environment, we firstly look 

at the summary statistics of each environment. Overall, stock markets perform better in 

expansive environment, with on average higher return and lower standard deviation. In 

both environments, U.S market has the best risk-adjusted return with lowest coefficient of 

variation.  

Table 1: Period 1 Characteristics 

This table shows the return, standard deviation and coefficient of variation of each asset class 
index for the entirety of period 1.  MSCI EM (CAD)

Index (CAD) Return Standard Deviation Coefficient of Variation
S&P TSX 0.73% 4.04% 5.51
S&P 500 1.24% 3.61% 2.92
MSCI EAFE 0.59% 4.26% 7.23

MSCI EM (CAD) MSCI EM 0.48% 5.76% 12.03

Entire Period
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The intuition behind is that under expansive environment, the Federal Reserve 

loosens its monetary policy, decreases policy rate so as to stimulate the economy by 

decreasing borrowing cost for corporates and increasing their equity valuation. On the 

contrary, during restrictive environment, which is usually under a strong economic 

backdrop, the Fed decides to tighten its policy to prevent overheat of the economy and to 

control inflation. As a result, borrowing cost for corporates increases as their equities face 

a threat from risk-free bonds with now more attractive (higher-than-before) returns.  

When it turns to the effectiveness of U.S monetary policy, most of the stock 

markets show statistically insignificant impact in terms of return for all significance level. 

The only significantly influenced stock return performance is from emerging markets. 

However, when looking at the risk measure, Canadian market and other developed 

market (EAFE) showed a significant influence by the change in monetary policy at 1% 

and 5% significant level, respectively. Emerging market’s risk characteristic in this 

period is not significantly influenced.  

Table 2: Period 1 Expansive vs Restrictive Characteristics 

This table shows the characteristics for each asset class index for the expansive vs restrictive sub-
periods under period 1. It also shows the differences in return and standard deviation between the 
two sub-periods. Significance level is defined as: * = significant at 10%, ** = significant at 5%, 
*** = significant at 1%.  
Period 1: Early 1990s Recession

S&P TSX 1.05% 3.38% 3.22 0.46% 5.54% 12.04 0.59% -2.16%***
S&P 500 1.40% 3.53% 2.52 1.08% 3.99% 3.69 0.32% -0.46%
MSCI EAFE 0.65% 5.30% 8.15 0.42% 3.82% 9.10 0.23% 1.48%**
MSCI EM 2.03% 5.70% 2.81 -1.70% 7.14% -4.20 3.73%*** -1.44%

Expansive Environment Restrictive Environment

Index (CAD) Return 
Standard 

Deviation
Coefficient 

of Variation Return 
Standard 

Deviation
Coefficient 

of Variation

(Exp. - Res.)
Difference 

Return
Standard 

Deviation
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5.1.2 Period 2: Early 2000s Recession (2000-2007) 

 

 

 

 

In this period, emerging market has the best risk-adjusted return, followed by 

Canadian market. This is attributable to a weakening $USD position as discussed before. 

U.S market performs the worst given its negative return performance, which is 

exaggerated by an unfavourable currency position against the $CDN. Other developed 

market also merely generates a positive return despite of similar risk exposure as Canada. 

Table 3: Period 2 Characteristics 

This table shows the return, standard deviation and coefficient of variation of each asset 
class index for the entirety of period 2.  
 MSCI EM (CAD)

Index (CAD) Return Standard Deviation Coefficient of Variation
S&P TSX 0.48% 3.79% 7.83
S&P 500 -0.35% 3.69% -10.57
MSCI EAFE 0.04% 3.70% 93.09

MSCI EM (CAD) MSCI EM 0.89% 5.26% 5.92

Entire Period

Table 4: Period 2 Expansive vs Restrictive Characteristics 

This table shows the characteristics for each asset class index for the expansive vs restrictive sub-
periods under period 2. It also shows the differences in return and standard deviation between the 
two sub-periods. Significance level is defined as: * = significant at 10%, ** = significant at 5%, 
*** = significant at 1%. 
Period 2: Early 2000s Recession

S&P TSX -0.26% 4.53% -17.42 1.23% 2.73% 2.22 -1.49%* 1.8%***
S&P 500 -0.73% 4.53% -6.21 0.05% 2.59% 51.80 -0.78% 1.94%***
MSCI EAFE -0.58% 4.38% -7.55 0.69% 2.80% 4.06 -1.27% 1.58%***
MSCI EM 0.08% 5.82% 72.75 1.80% 4.58% 2.54 -1.72% 1.24%

Expansive Environment Restrictive Environment

Index (CAD) Return 
Standard 

Deviation
Coefficient 

of Variation Return 
Standard 

Deviation
Coefficient 

of Variation Return
Standard 

Deviation

Difference 
(Exp. - Res.)
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In contrast with the previous period’s result, in this period all stock markets 

perform better in the restrictive environment (higher return with lower risk). All 

developed market suffered from negative returns during expansive environment, and 

emerging market is the only survivor with yet insignificant positive return. Overall, 

Canada and emerging markets are the top two performers in this period. An explanation 

for this is that during this period, the impact of a worsening economic fundamental 

overshadows the impact of monetary policy on changing stock returns. Theoretically, an 

expansive environment with monetary stimulation is supposed to promote higher return 

of stock market. However, during this period, the expansive environment started closely 

following the 2000 crisis, and remained continuously until the economy recovered. 

Hence, in this period the poor return performance is mainly due to the worsening 

economic fundamentals during the crisis rather than a result of the monetary policy.  

Consistent with previous findings, U.S monetary policy still has no significant 

effect on all market’s return characteristics. However, in terms of risk measure, monetary 

policy in this period is significantly changing all developed stock market’s performance 

in risk profile in the two sub-environments, with all of them at 1% significant level. 

Emerging market, however, is not affected in terms of both risk and return by U.S 

monetary policy.  
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5.1.3 Period 3: The Great Recession (2007-2018) 

 

In this period, U.S market has the best risk-adjusted return, with a substantially 

higher return than all other markets and equivalent level of risk. In Consistent with the 

previous currency discussion, this abnormal performance is a result of a stronger $USD 

position against the $CDN. Canada, other developed and emerging market performs 

similarly with near-zero monthly return and relatively high level of risk. Emerging 

market performed the worst, which is partially due to a strong $USD position (as a result 

of restrictive monetary policy with continuous rate hikes) that attracts capital to flow out 

of the emerging market and pursue higher and safer investment returns in the developed 

equity market.  

Table 5: Period 3 Characteristics 

This table shows the return, standard deviation and coefficient of variation of each asset class 
index for the entirety of period 3.  
 MSCI EM (CAD)

Index (CAD) Return Standard Deviation Coefficient of Variation
S&P TSX 0.07% 3.81% 56.85
S&P 500 0.65% 3.36% 5.17
MSCI EAFE 0.04% 3.98% 103.32

MSCI EM (CAD) MSCI EM 0.05% 4.86% 91.89

Entire Period
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Consistent with Period 2 results, all markets perform better in the restrictive 

environment in the most recent decade. U.S and Canada lead the performance on average 

following with emerging markets. Other developed market performed the worst among 

the four.  

Still, monetary policy does not significantly explain the difference in return 

performance for all markets in the two sub-environments. But again, it shows significant 

effects in changing these markets’ risk profile. For Canada, other developed and 

emerging markets, they are significantly affected by the U.S policy and has lower 

volatility of return during restrictive period.  

Table 6: Period 3 Expansive vs Restrictive Characteristics 

This table shows the characteristics for each asset class index for the expansive vs restrictive sub-
periods under period 3. It also shows the differences in return and standard deviation between the 
two sub-periods. Significance level is defined as: * = significant at 10%, ** = significant at 5%, 
*** = significant at 1%. 
 Period 3: The Great Recession

S&P TSX -0.05% 4.28% -85.60 0.50% 1.87% 3.74 -0.55% 2.41%***
S&P 500 0.61% 3.56% 5.84 0.72% 2.84% 3.94 -0.11% 0.72%
MSCI EAFE 0.01% 4.29% 429.00 0.05% 3.01% 60.20 -0.04% 1.28%**
MSCI EM -0.10% 5.29% -52.90 0.47% 3.48% 7.40 -0.57% 1.81%***

Expansive Environment Restrictive Environment

Index (CAD) Return 
Standard 

Deviation
Coefficient 

of Variation Return 
Standard 

Deviation
Coefficient 

of Variation Return
Standard 

Deviation

Difference 
(Exp. - Res.)
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5.2 Diversification Benefit of Emerging Markets 

5.2.1 Period 1: Early 1990s Recession (1990-2000) 

 

In this period, international stock markets are more correlated in restrictive 

environment than expansive environment. Notably, emerging market is found to have 

diversification benefit similar to or sometime better than Canada and other developed for 

U.S-centred portfolio (as shown by comparative correlation to SPX). For the entire period 

within two sub-environments, emerging market has a correlation of 0.56 (0.56 for 

expansive and 0.58 for restrictive) with S&P 500, which is better than Canada S&P 

Table 7: Period 1 Correlations 

This table shows the correlations between asset class indices under period 1. For the entire 
period & restrictive sub-period, emerging market has relatively high correlations with Canada. 
In contrast, the expansive sub-period shows relatively low correlation between EM and Canada. 

Index (CAD) S&P TSX S&P 500 MSCI EAFE MSCI EM

A. Correlation Coefficient for entire period 
S&P TSX 1.00
S&P 500 0.62 1.00
MSCI EAFE 0.47 0.55 1.00
MSCI EM 0.63 0.56 0.50 1.00

B. Correlation Coefficient for expansive monetary environment
S&P TSX 1.00
S&P 500 0.59 1.00
MSCI EAFE 0.48 0.52 1.00 0.49
MSCI EM 0.50 0.56 0.49 1.00

C. Correlation Coefficient for restrictive monetary environment
S&P TSX 1.00
S&P 500 0.64 1.00
MSCI EAFE 0.56 0.64 1.00 0.59
MSCI EM 0.74 0.58 0.59 1.00
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TSX’s 0.62 (0.59 for expansive and 0.64 for restrictive). When compared with other 

developed market’s correlation of 0.55 with U.S market (0.52 for expansive and 0.64 for 

restrictive), emerging market has better diversification effect especially in restrictive 

environment.  

However, when looking at Canada-centred portfolio (as shown by comparative 

correlation to SPTSX), for both the entire period and the restrictive environment, 

emerging markets has the highest correlation with the Canadian market. Emerging 

markets provide moderate diversification benefit to the Canada-centred investment only 

during expansive environment, which is yet inferior to that of other developed market. 

This is in contrast with the general perception that emerging markets provide 

diversification benefits.  
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5.2.2 Period 2: Early 2000s Recession (2000-2007) 

 

Overall, correlation in international stock market has been rising compared to a 

decade ago. Correlation between Canada and U.S has remained relatively stable (0.62 vs. 

0.67) but correlation between Canada and other developed (0.47 vs. 0.71) as well as 

emerging markets (0.63 vs. 0.75) elevated substantially, reducing their diversification 

benefit. This is mainly driven by the deterioration during expansive monetary 

environment. 

Table 8: Period 2 Correlations 

This table shows the correlations between asset class indices under period 2. For the entirety of 
period 2 and its expansive/restrictive sub-periods, emerging markets have relatively higher 
correlations with the Canadian market and its peers.   

Index (CAD) S&P TSX S&P 500 MSCI EAFE MSCI EM

A. Correlation Coefficient for entire period 
S&P TSX 1.00
S&P 500 0.67 1.00
MSCI EAFE 0.71 0.83 1.00
MSCI EM 0.75 0.72 0.82 1.00

B. Correlation Coefficient for expansive monetary environment
S&P TSX 1.00
S&P 500 0.78 1.00
MSCI EAFE 0.75 0.86 1.00
MSCI EM 0.80 0.80 0.83 1.00

C. Correlation Coefficient for restrictive monetary environment
S&P TSX 1.00
S&P 500 0.30 1.00
MSCI EAFE 0.54 0.75 1.00
MSCI EM 0.65 0.57 0.81 1.00
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In this period, international stock markets are more correlated in expansive 

environment than restrictive environment, which is exactly the opposite of Period 1. 

Same as Period 1, emerging markets possesses lower correlation with U.S than other 

developed, but this time Canada starts to have a lower correlation with U.S than 

emerging.  

For a Canada-centred portfolio, emerging markets still performs the worst in 

terms of diversification (due to highest correlation). During expansive period, other 

developed provides better diversification to Canada, while during restrictive period U.S 

provides the best diversification.  
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5.2.3 Period 3: The Great Recession (2007-2018) 

 

Overall, correlation in international stock market remains at a high level. However, 

one thing to notice is that correlation between Canada and US significantly decreased 

(from 0.67 to 0.5), mainly driven by improvement in the expansive period (from 0.78 to 

0.53). 

In this period, international market remains more highly-correlated in expansive 

environment, the same as Period 2 does. The correlations surrounding US-centred 

portfolio do not change significantly for other developed market (from 0.83 to 0.79), 

Table 9: Period 3 Correlations 

This table shows the correlations between asset class indices under period 3. For the entirety of 
period 3 and its expansive sub-period, emerging markets appear to have relatively higher 
correlations with its peers. Under the restrictive environment, emerging markets exhibit slightly 
lower correlations with the Canada relative to its peer but the difference is not significant.  

Index (CAD) S&P TSX S&P 500 MSCI EAFE MSCI EM

A. Correlation Coefficient for entire period 
S&P TSX 1.00
S&P 500 0.50 1.00
MSCI EAFE 0.61 0.79 1.00
MSCI EM 0.74 0.56 0.78 1.00

B. Correlation Coefficient for expansive monetary environment
S&P TSX 1.00
S&P 500 0.53 1.00
MSCI EAFE 0.64 0.80 1.00
MSCI EM 0.79 0.57 0.78 1.00

C. Correlation Coefficient for restrictive monetary environment
S&P TSX 1.00
S&P 500 0.38 1.00
MSCI EAFE 0.43 0.75 1.00
MSCI EM 0.32 0.52 0.73 1.00
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when compared with Period 2. However, diversification benefit of emerging markets to 

US improved (from 0.72 to 0.56 for the entire period) as driven by expansive 

environment changes (from 0.8 to 0.57). Canada continues to provide the best 

diversification to US portfolio in the entire period and two sub-environments.  

In terms of Canada-centred portfolio, emerging market continues its poor 

performance in diversification during the entire period and expansive environment. It 

only provides some improved diversification benefit to Canada in the restrictive 

environment.  
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6 Portfolio Allocation Results 

6.1 Period 1: Early 1990s Recession (1990-2000) 

Table 10: Period 1 Asset Allocation 

This table shows the optimal asset allocation weights in a 3-asset vs 4-asset portfolio at various 
risk levels. The compositions are the same for both portfolios over the achievable range of risks.  Period 1

Risk Level
Standard 

Deviation
Mean 

Return
Canada 

(SPTSX)
US     

(SPX)
Dev. 

(EAFE)
Mean 

Return
Canada 

(SPTSX)
US     

(SPX)
Dev. 

(EAFE)
Emerging 
(MXEF)

1 (low risk) 3.50% 1.06% Same Same Same 1.06% 17% 68% 15% 0%
2 3.54% 1.11% Same Same Same 1.11% 12% 78% 10% 0%
3 3.58% 1.15% Same Same Same 1.15% 9% 84% 7% 0%
4 3.62% 1.17% Same Same Same 1.17% 7% 89% 4% 0%
5 3.66% 1.20% Same Same Same 1.20% 5% 93% 2% 0%
6 (high risk) 3.70% 1.22% Same Same Same 1.22% 2% 98% 0% 0%

3 - Asset Port. Weight 4 - Asset Port. Weight

Figure 3: Period 1 Efficient Frontier 

This figure shows the efficient frontier for a 3-asset and 4-asset portfolio during period 1. Since 
emerging markets do not offer diversification benefits, no weight is allocated to it and optimal 
portfolio compositions on the efficient frontier are identical for both portfolios.  
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Under the entirety of period 1, emerging markets do not appear to provide 

diversification benefits. Over the range of possible risks (3.5 – 3.7%), the respective 

range of maximum returns (1.06 – 1.22%) are only achievable by the 3-asset portfolio 

without emerging markets. In fact, under period 1, emerging markets had the lowest 

returns but highest risk relative to all its peers. Its correlations with other asset classes 

were also relatively high. As shown from Figure 3 (above), the efficient frontiers for the 

3-asset and 4-asset portfolios are the same because no weight is allocated to emerging 

markets in the 4-asset portfolio.  

However, when period 1 is broken down into two sub-periods, expansive vs 

restrictive, different results arise. In contrast to CJJ (2002), which found that emerging 

markets provided diversification benefits during restrictive U.S. monetary policy periods, 

our data shows that emerging markets are beneficial during the expansive sub-period. 

6.1.1 Period 1: Expansive Monetary Environment 

Table 11: Period 1 Expansive Asset Allocation 

This table shows the optimal portfolio weights for the 3-asset and 3-asset portfolios under the 
expansive sub-period within period 1. The inclusion of emerging markets allows the optimal 
portfolio to achieve higher risk and return levels than the 3-asset portfolio.  
Period 1: Expansive

Risk Level
Standard 

Deviation
Mean 

Return
Canada 

(SPTSX)
US     

(SPX)
Dev. 

(EAFE)
Mean 

Return
Canada 

(SPTSX)
US     

(SPX)
Dev. 

(EAFE)
Emerging 
(MXEF)

1 (low risk) 3.10% 1.26% 42% 58% 0% 1.27% 45% 51% 0% 4%
2 3.62% NA NA NA NA 1.56% 9% 60% 0% 31%
3 4.14% NA NA NA NA 1.72% 0% 48% 0% 52%
4 4.66% NA NA NA NA 1.84% 0% 30% 0% 70%
5 5.18% NA NA NA NA 1.94% 0% 14% 0% 86%
6 (high risk) 5.70% NA NA NA NA 2.03% 0% 0% 0% 100%

3 - Asset Port. Weight 4 - Asset Port. Weight
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The expansive sub-period showcases the benefits of incorporating emerging 

markets into the optimal portfolio. During this period, emerging markets had a relatively 

low coefficient of variation and moderate correlation with its peers. In Figure 4 (above), 

the 4-asset efficient frontier (red) with emerging markets outperforms the 3-asset frontier 

(blue). This shows that at the same risk level, higher portfolio returns can be achieved by 

allocating weight to emerging markets.  

As shown from Table 11 (above), portfolio risk levels of 3.62 – 5.70% are 

unattainable by the 3-asset portfolio. The addition of emerging markets increased the 

respective range of maximum returns to 1.56 – 2.03%. Even at a lower risk level of 

3.10%, which was attainable by both portfolios, the 4-asset portfolio with emerging 

markets outperformed the 3-asset portfolio by 0.01%.  

Figure 4: Period 1 Expansive Frontier 

This figure compares the 3-asset (blue) vs 4-asset (red) efficient frontier for the expansive sub-
period within period 1. Emerging markets appear to offer diversification benefits.  
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6.1.2 Period 1: Restrictive Monetary Environment  

Table 12: Period 1 Restrictive Asset Allocation 

This table shows that emerging markets do not offer diversification benefits for portfolios 
under the restrictive environment. Therefore, the composition is the same for both portfolios. 
Period 1: Restrictive

Risk Level
Standard 

Deviation
Mean 

Return
Canada 

(SPTSX)
US     

(SPX)
Dev. 

(EAFE)
Mean 

Return
Canada 

(SPTSX)
US     

(SPX)
Dev. 

(EAFE)
Emerging 
(MXEF)

1 (low risk) 3.50% 0.71% Same Same Same 0.71% 0% 44% 56% 0%
2 3.60% 0.85% Same Same Same 0.85% 0% 65% 35% 0%
3 3.70% 0.93% Same Same Same 0.93% 0% 77% 23% 0%
4 3.80% 0.99% Same Same Same 0.99% 0% 86% 14% 0%
5 3.90% 1.04% Same Same Same 1.04% 0% 94% 6% 0%
6 (high risk) 4.00% 1.08% Same Same Same 1.08% 0% 100% 0% 0%

3 - Asset Port. Weight 4 - Asset Port. Weight

Figure 5: Period 1 Restrictive Frontier 

This figure shows that the efficient frontier is the same for the 3-asset vs 4-asset portfolio during 
the restrictive environment of period 1. 
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On the contrary, there appears to be no benefit in investing in emerging markets 

during the restrictive period. Therefore, the efficient frontiers for 3-asset vs 4-asset does 

portfolio are identical because no weight is allocated to emerging market. During this 

period, emerging markets had the lowest return (negative) and highest risk relative to its 

peers. It also had relatively high correlation with all of its peers. U.S and developed 

markets had relatively better coefficients of variation which is supported by the high 

portfolio weights allocated to them.  

6.2 Period 2: Early 2000s Recession (2000-2007) 

 

 

 

 

 

 

Table 13: Period 2 Asset Allocation 

This table shows the optimal 3-asset vs 4-asset portfolio under the entirety of period 2. 
Emerging markets appear to provide benefits that allow the 4-asset portfolio to achieve higher 
possible risk-return combinations.  

Period 2

Risk Level
Standard 

Deviation
Mean 
Return

Canada 
(SPTSX)

US     
(SPX)

Dev. 
(EAFE)

Mean 
Return

Canada 
(SPTSX)

US     
(SPX)

Dev. 
(EAFE)

Emerging 
(MXEF)

1 (low risk) 3.40% 0.18% Same Same Same 0.18% 50% 20% 30% 0%
2 3.76% 0.47% 98% 0% 2% 0.50% 78% 0% 9% 13%
3 4.12% NA NA NA NA 0.65% 58% 0% 0% 42%
4 4.48% NA NA NA NA 0.74% 36% 0% 0% 64%
5 4.84% NA NA NA NA 0.81% 18% 0% 0% 82%
6 (high risk) 5.20% NA NA NA NA 0.88% 3% 0% 0% 97%

3 - Asset Port. Weight 4 - Asset Port. Weight
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When using data from the entirety of period 2, results show that emerging markets 

provide higher returns for the 4-asset portfolio (red) compared to a 3-asset portfolio 

(blue) at the same level of risk. As shown from Table 13 above, at a risk level of 3.76%, 

the 4-asset portfolio with emerging markets offers 0.03% higher return than the 3-asset 

portfolio. It appears that emerging markets provide great diversification benefits with the 

lowest coefficient of variation relative to its peers. In fact, substantial weight is allocated 

to the emerging markets to achieve higher levels of risk (4.12 – 5.20%) and return (0.65 – 

0.88%) that are unattainable by the 3-asset portfolio.  

Figure 6: Period 2 Efficient Frontier 

This figure compares the 3-asset (blue) vs 4-asset (red) efficient frontier under the entirety of period 
2. Emerging markets appear to allow the 4-asset portfolio to achieve higher risks and returns.  
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6.2.1 Period 2: Expansive Monetary Environment 

Emerging markets also show diversification benefits within the expansive 

environment of period 2. It provided the highest return which was the only positive return 

among its peers. While it also generated substantial risk, it allowed the riskier investors to 

Table 14: Period 2 Expansive Asset Allocation 

This table shows that the inclusion of emerging markets allows the 4-asset portfolio to achieve a 
wider array of risk-return combinations.  
Period 2: Expansive

Risk Level
Standard 

Deviation
Mean 
Return

Canada 
(SPTSX)

US     
(SPX)

Dev. 
(EAFE)

Mean 
Return

Canada 
(SPTSX)

US     
(SPX)

Dev. 
(EAFE)

Emerging 
(MXEF)

1 (low risk) 4.20% -0.38% Same Same Same -0.38% 61% 0% 39% 0%
2 4.52% -0.26% 99% 0% 1% -0.22% 69% 0% 10% 20%
3 4.84% NA NA NA NA -0.10% 56% 0% 0% 44%
4 5.16% NA NA NA NA -0.03% 34% 0% 0% 66%
5 5.48% NA NA NA NA 0.03% 16% 0% 0% 84%
6 (high risk) 5.80% NA NA NA NA 0.08% 1% 0% 0% 99%

3 - Asset Port. Weight 4 - Asset Port. Weight

Figure 7: Period 2 Expansive Frontier 

This figure compares the 3-asset (blue) vs 4-asset (red) efficient frontier under the expansive sub-
period for period 2. The 4-asset portfolio allows for a wider range of risk-return characteristics. 
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achieve higher levels of return unattainable from the 3-asset portfolio. For example, risk 

and return ranges of 4.84 – 5.80% and -10 – 0.08%, respectively, were unavailable to the 

3-asset portfolio.  The efficient frontier in Figure 7 (above) also shows the 

outperformance of the 4-asset efficient frontier (red) relative to the 3-asset efficient 

frontier (blue) at higher levels of risk.  

6.2.2 Period 2: Restrictive Monetary Environment 

 

Within period 2, the restrictive environment also shows diversification benefits 

from the emerging markets. Under the restrictive environment, emerging markets still 

provide the highest returns and relatively low coefficient of variation. As seen from Table 

15 (above), the 4-asset portfolio is able to achieve 0.02% higher return than the 3-asset 

portfolio at a risk level of 2.66%. Additionally, higher ranges of risk (3.12-4.50%) and 

return (1.45-1.79%) are only achievable by diversifying into emerging markets in the 4-

asset portfolio. 

Table 15: Period 2 Restrictive Asset Allocation 

This table shows that the inclusion of emerging markets provides diversification benefits that 
allow the optimal portfolio to achieve higher risk-return characteristics. 
Period 2: Restrictive

Risk Level
Standard 

Deviation
Mean 
Return

Canada 
(SPTSX)

US     
(SPX)

Dev. 
(EAFE)

Mean 
Return

Canada 
(SPTSX)

US     
(SPX)

Dev. 
(EAFE)

Emerging 
(MXEF)

1 (low risk) 2.20% 0.80% Same Same Same 0.80% 62% 36% 2% 0%
2 2.66% 1.20% 94% 0% 6% 1.22% 82% 0% 11% 8%
3 3.12% NA NA NA NA 1.45% 62% 0% 0% 38%
4 3.58% NA NA NA NA 1.58% 39% 0% 0% 61%
5 4.04% NA NA NA NA 1.69% 20% 0% 0% 80%
6 (high risk) 4.50% NA NA NA NA 1.79% 3% 0% 0% 97%

3 - Asset Port. Weight 4 - Asset Port. Weight
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 The efficient frontier of the 4-asset portfolio (red) extends the range of risk-return 

levels beyond those attainable by the 3-asset portfolio (blue). For investors who can take 

on higher levels of risks, diversifying into the emerging markets can provide potentially 

higher levels of return.  

Figure 8: Period 2 Restrictive Frontier 

This figure compares the 3-asset (blue) and 4-asset (red) efficient frontiers. The inclusion of 
emerging markets expands the efficient frontier to include portfolios with higher risk and returns.   
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6.3 Period 3: The Great Recession (2007-2018) 

Table 16: Period 3 Asset Allocation 

This table shows that the composition of the 3-asset and 4-asset portfolios are the same over the 
entire range of possible risk levels during period 3. This is because no weight is allocated to 
emerging markets for the optimal portfolios.  
Period 3

Risk Level
Standard 
Deviation

Mean 
Return

Canada 
(SPTSX)

US     
(SPX)

Dev. 
(EAFE)

Mean 
Return

Canada 
(SPTSX)

US     
(SPX)

Dev. 
(EAFE)

Emerging 
(MXEF)

1 (low risk) 3.10% 0.49% Same Same Same 0.49% 28% 72% 0% 0%
2 3.14% 0.53% Same Same Same 0.53% 21% 79% 0% 0%
3 3.18% 0.56% Same Same Same 0.56% 16% 84% 0% 0%
4 3.22% 0.58% Same Same Same 0.58% 12% 88% 0% 0%
5 3.26% 0.60% Same Same Same 0.60% 8% 92% 0% 0%
6 (high risk) 3.30% 0.62% Same Same Same 0.62% 5% 95% 0% 0%

3 - Asset Port. Weight 4 - Asset Port. Weight

Figure 9: Period 3 Efficient Frontier 

This figure shows that in the entirety of period 3, optimal portfolio compositions on the efficient 

frontier are the same for the 3-asset and 4-asset portfolios. 
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In the entirety of period 3 and its two sub-periods (expansive vs restrictive), 

emerging markets do not appear to provide any diversification benefits. However, it is 

important to note that during this period, the U.S had abnormal characteristics that 

outperformed its peers. Not only did U.S have substantially higher returns by more than 

0.6% of all its peers, it also had the lowest level of risk. This led to an outstanding 

coefficient of variation relative to its peers. Furthermore, the correlations between U.S 

and Canada were relatively lower than those with most other peers. Therefore, significant 

weight was allocated between U.S and Canada and none to developing or emerging 

markets. This can be seen from Table 16 and Figure 8 above, where the optimal portfolio 

combinations and efficient frontiers are the same for the 3-asset and 4-asset portfolios.  

6.3.1 Period 3: Expansive Monetary Environment 

  

Table 17: Period 3 Expansive Asset Allocation 

This table shows that the optimal portfolio weights are the same for the 3-asset and 4-asset 
portfolios under the expansive sub-period under period 3. No weight is allocated to emerging 
markets for the optimal portfolios.  
Period 3 Expansive

Risk Level
Standard 

Deviation
Mean 

Return
Canada 

(SPTSX)
US     

(SPX)
Dev. 

(EAFE)
Mean 

Return
Canada 

(SPTSX)
US     

(SPX)
Dev. 

(EAFE)
Emerging 
(MXEF)

1 (low risk) 3.36% 0.44% Same Same Same 0.44% 26% 74% 0% 0%
2 3.40% 0.50% Same Same Same 0.50% 17% 83% 0% 0%
3 3.44% 0.54% Same Same Same 0.54% 11% 89% 0% 0%
4 3.47% 0.57% Same Same Same 0.57% 7% 93% 0% 0%
5 3.51% 0.59% Same Same Same 0.59% 4% 96% 0% 0%
6 (high risk) 3.55% 0.61% Same Same Same 0.61% 0% 100% 0% 0%

3 - Asset Port. Weight 4 - Asset Port. Weight
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During the expansive environment under period 3, there still appeared to be no 

diversification benefits from the emerging markets. Again, the extreme outperformance 

of the U.S and its relatively low correlation with Canada relative to other peers may have 

caused the optimal allocations to be solely divided amongst U.S and Canada. As can be 

seen from Table 17 and Figure 9 above, the optimal weights and efficient frontiers are 

identical for the 3-asset and 4-asset portfolios because no weight is allocated to emerging 

markets. Whether it’s return, risk, or correlation, emerging markets do not stand out 

among its peers during this sub-period.  

Figure 10: Period 3 Expansive Frontier 

This figure shows that the efficient frontiers for the 3-asset and 4-asset portfolios under the 
expansive sub-period for period 3 are the same. No weight is allocated to emerging markets.  
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6.3.2 Period 3: Restrictive Monetary Environment 

Table 18: Period 3 Restrictive Asset Allocation 

This table shows that the optimal portfolio combinations are the same for the 3-asset and 4-asset 
portfolios under the restrictive sub-period for period 3. No weight is allocated to emerging 
markets for any of the optimal portfolios under the entire range of possible risks.  
Period 3 Restrictive

Risk Level
Standard 

Deviation
Mean 

Return
Canada 

(SPTSX)
US     

(SPX)
Dev. 

(EAFE)
Mean 

Return
Canada 

(SPTSX)
US     

(SPX)
Dev. 

(EAFE)
Emerging 
(MXEF)

1 (low risk) 1.80% 0.56% Same Same Same 0.56% 72% 27% 0% 1%
2 2.00% 0.62% Same Same Same 0.62% 48% 52% 0% 0%
3 2.20% 0.65% Same Same Same 0.65% 34% 66% 0% 0%
4 2.40% 0.67% Same Same Same 0.67% 22% 78% 0% 0%
5 2.60% 0.70% Same Same Same 0.70% 12% 88% 0% 0%
6 (high risk) 2.80% 0.72% Same Same Same 0.72% 2% 98% 0% 0%

3 - Asset Port. Weight 4 - Asset Port. Weight

Figure 11: Period 3 Restrictive Frontier 

This figure shows that the efficient frontiers are the same for the 3-asset and 4-asset portfolios 
under the restrictive sub-period for period 3. No significant weight is allocated to emerging 
markets.  
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Under the restrictive environment of period 3, emerging markets still do not provide 

diversification benefits. As mentioned before, the outperformance of the US has 

overshadowed potential diversification benefits from emerging markets or even 

developed markets. It is interesting to note that portfolios in the expansive period have 

higher levels of risk and lower levels of return than the restrictive period. However, no 

matter the monetary environment for this period, emerging markets do not generate any 

benefits for the Canadian investor relative to other asset classes under study – 

specifically, the U.S.  

It can be seen from Table 18 and Figure 10 that no significant weight is allocated to 

emerging markets. There is one instance at a risk level of 1.8% where 1% weight is 

allocated to emerging markets in the 4-asset portfolio but the return is identical to that 

achieved by the 3-asset portfolio. Therefore, the efficient frontiers for the 3-asset and 4-

asset portfolios are also identical.   
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7 Conclusion 

7.1 Effectiveness of U.S Monetary on International Stock Market  

Period 1 (The Early 1990s Recession, using data from 1990 to 2000) shows that 

stock returns are higher under expansive monetary conditions, which is consistent with 

CJJ (2002) and other studies under similar research periods. Period 2 (The Early 2000s 

Recession, using data from 2000 to 2007) shows that stock returns are higher under 

restrictive monetary conditions – consistent with the Chow (2007) finding. Period 3 (The 

Great Recession, using data from 2007 to 2018) shows that stock returns are higher under 

restrictive monetary conditions.  

For all three periods, U.S monetary policy does not have a significant effect on 

changing return characteristics for most stock markets. However, it does significantly 

affect their risk characteristics (i.e. volatility).  

It is important to note that U.S monetary policy can also be implemented through 

changing the money supply. For example, expansionary monetary policy can be achieved 

by expanding money supply and maintaining low interest rates to boost economic 

activity. However, we did not incorporate the money supply aspect into our research for 

two reasons. Firstly, we wanted to maintain consistency with the CJJ approach. Secondly, 

historical money supply trends did not have a clear representation of the underlying 

policies, unlike interest rate patterns. Since the CJJ study, interest rates have fallen to 

historically low levels. This may limit the extent of its effectiveness as a tool for 

implementing monetary policy. For future studies, it may be useful to incorporate 

potential influences of additional areas of monetary policy on international stock markets.  



 

 42 

 

7.2 Diversification Benefits for the Optimal Portfolio 

From a Canadian investor’s perspective, the diversification benefit from emerging 

market is not as substantial as it would be for a U.S investor’s portfolio, mainly due to a 

higher correlation over time. For almost all three periods, U.S investment is found to be a 

better diversification tool for a typical Canadian investor’s portfolio. This finding is 

partially in line with Chow (2007)’s finding that U.S some time provides a better 

diversification to Canada.  

Meanwhile, the diversification benefit from emerging market changes substantially 

over the three periods, due to changing economic fundamentals and market 

characteristics. Under period 1, we find that emerging market equities are able to 

diversify portfolios under expansive monetary conditions. For period 2, we find that 

emerging market equities are able to diversify portfolios under both expansive & 

restrictive monetary conditions. In period 3, due to increased globalization and abnormal 

characteristics of the U.S market, emerging markets do not provide diversification 

benefits under any condition. This finding reinforces the changing diversification benefit 

of emerging market to developed markets’ equity portfolio, and call for a closer on-going 

monitoring for the changing characteristics of investing in emerging market, and periodic 

re-assessment of the diversification benefit of including it into the developed equity 

portfolio.  

 

 



 

 43 

Bibliography 

Works Cited 

Ahmed, P., Gangopadhyay, P., & Nanda, S. (2001). Performance of emerging market  
mutual funds and US monetary policy. 

 
Bekaert, G., Harvey C. R., (2003). Emerging markets finance. Journal of Empirical 
Finance, 3-55. 
 
Conover, C. M., Jensen, G. R., & Johnson, R. R. (1999). Monetary conditions and 
 international investing. Financial Analysts Journal, 38-48. 
 
Conover, C. M., Jensen, G. R., Johnson, R. R., & Mercer, J. M. (2005). Is Fed policy still  

relevant for investors?. Financial Analysts Journal, 70-79. 
  
Conover, C. M., Jensen, G. R., & Johnson, R. R. (2002). Emerging markets: when are  

they worth it?. Financial Analysts Journal, 86-95. 
 
Chow, D. (2007). Emerging markets for Canadian portfolios: Are they still worth it? 
 
Durham, J. B. (2003). Monetary policy and stock price returns. Financial analysts  

journal, 26-35. 
 

Durham, J. B. (2005). More on monetary policy and stock price returns. Financial  
Analysts Journal, 83-90. 

 
Fernandes, N. (2003). Market integration and international asset allocation. 

Fernandes, N. (2005). What level of portfolio disaggregation in emerging market  
investments?. 
 

Works Consulted 

Errunza, V. R. (1983). Emerging markets: a new opportunity for improving global  
portfolio performance. Financial Analysts Journal, 51-58.  

 
 
Johnsona, R. R., Buetow, G. W., & Jensen, G. R. (1999). International mutual fund  

returns and Federal Reserve policy. Financial Services Review, 8(3), 199-210. 
 
 


