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We have developed a unique 
investment paradigm to 
embrace the various oppor-
tunities international markets 

present and to define the construction of an 
inexpensive and robust international equity 
portfolio, which when combined with a U.S. 
equity portfolio would help attain superior 
long-term, risk-adjusted returns and better 
diversification. The paradigm will provide a 
blueprint for developing enhanced interna-
tional indexes and fund-of-funds exchange- 
traded funds (ETFs). Moreover, it embodies 
the principles of smart beta investing, par-
ticularly multi-factor investing, which has 
attained preeminence in the years since the 
great crisis of 2008, and adopts single-country 
ETFs as an investment vehicle.

The paradigm goes beyond the common 
features of smart beta investing by introducing 
two new components to help build robust 
forms of multi-factor portfolios. One of these 
components can help alleviate the difficulties 
faced in weighting factors when blending them 
to create a multi-factor portfolio that gener-
ates risk premiums every stage of an equity life 
cycle. The other component assists in deriving 
a superior set of drivers of returns for the under-
lying constituents of any benchmark. The 
paradigm we developed has multiple elements, 
which we have encapsulated in a framework.1

This article will discuss the paradigm in 
detail and will be organized as follows: The first 

section will brief ly touch upon the smart 
beta investing approach, in particular factor 
investing. The second will explore brief ly the 
two novel features the framework introduces 
to the domain of factor investing. The third 
section outlines the elements of the frame-
work in detail, describing them in the 
context of developing an international fund-
of-funds ETF centered on the MSCI All 
Country World Index ex. USA. The fourth 
section discusses the back-tested results of 
the international fund-of-funds ETF, and 
the final section draws conclusions by dis-
cussing brief ly the application of the newly 
designed fund-of-funds ETF, as well as plau-
sible extensions of the framework to other 
areas of investing.

FACTOR INVESTING 
IN A NUTSHELL

The “smart beta” or “enhanced index” 
approach has risen in prominence in recent 
years, but its tenets have been around 
for decades. According to Shores [2015] 
of BlackRock, the term refers to a set of 
scientif ic investment strategies that draw 
their strength from the application of data 
and academic evidence to determine the 
characteristics—called factors—of financial 
assets in order to demonstrate their risk–
return prof iles. Academics and industry 
experts like Bender et al. [2013a] explicitly 
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define factors as characteristics of financial assets that 
are persistent, strongly explain broad section of the 
markets, and manifest exposure to sources of systematic 
risk. They earn significant long-term risk premiums, 
clearly distinguishing them from alpha signals, which 
tail off quickly and do not capture risk. A wide variety 
of strategies (mostly in the equities domain) are offered 
under the umbrella of smart beta, all of which are built 
on many academically demonstrated factors that drive 
equity returns—value, size, and momentum; plus the 
recent additions, dividend yield, volatility, and quality. 
Essentially, smart beta investing is a blend of active and 
passive investment management. This approach pro-
vides investors active-like returns, while retaining the 
attributes of traditional indexing comprising low costs, 
transparency, liquidity, and capture of market beta. This 
type of investing enables a rules-based process to arrive 
at a portfolio that is non-market-cap weighted.

Until recently, the ability to exploit the factors was 
restricted to active managers, but now index providers 
are able to index them using transparent and rules-based 
methods. With the advent of factor indexes, investors 
began to realize that factor strategies, which earlier were 
exercises in active management domain or academic 
alchemy, could be used to outperform the markets in 
an inexpensive manner without any apprehensions about 
liquidity, investability, and capacity. Innovation of factor 
indexes has led the smart beta evolution into its next 
generation, which Moody’s Investors Service [2015] 
calls Smart Beta 2.0, by providing numerous avenues 
for investors beyond the traditional cap-weighted and 
active portfolios.

This generation of smart beta strategies, through 
the proliferation of factor indexes, has given investors 
opportunities to take active bets on the market through 
cost-effective index instruments. In the early days of 
factor investing, investors started out with single-factor 
index products to meet their specific goals. However, 
according to Alighanbari and Chia [2014], short-term 
investors failed to realize the benefits of factor investing, 
as factor indexes demonstrated risk-adjusted returns 
only over longer horizons, while exhibiting cyclicality 
including extended periods of underperformance com-
pared to market-weighted indexes.

In order to overcome cyclicality of singular factors, 
short-term investors must either extend the investment 
horizon to at least 10 years, the time period that recent 
academic studies have concluded is required to earn 

signif icant factor risk-premium, or engage in factor 
timing decisions, which are extremely difficult. Based 
on recent academic research, industry experts have 
begun to believe that multi-factor index investing or 
multi-factor portfolios are the most feasible means to 
overcome factor cyclicality. Combining factor indexes 
with low correlations enables investors to create multi-
factor index portfolios that deliver smoother perfor-
mance and relatively reduced drawdowns compared to 
single-factor index portfolios, unhindered by the indi-
vidual factor cycles. For example, many investors have 
combined low volatility portfolios, which perform well 
in down markets, with value and momentum portfolios, 
which perform better in rising markets.

However, challenges exist with multi-factor smart 
beta portfolios as well. The major challenge with multi-
factor portfolios has been factor allocation decisions, 
which are imperative in order to adapt to the various 
stages of the equity life cycle. Research by Alighanbari 
et al. [2014] at MSCI reveals that equal-weighted 
strategies have been effective and should be a starting 
point for investors who want exposure to multiple factor 
premiums but do not have explicit views on their risk-
adjusted returns.

NOVEL COMPONENTS IN THE FRAMEWORK

There are two integral elements of the framework, 
which go beyond the common features of smart beta 
investing. They are tranching and the Fama–Macbeth 
ordinary least squares (OLS) regression methodology.

Tranching

Tranching is a novel scheme, essentially the 
classification of investable entities of a given type under-
lying a benchmark or index universe into groups, by 
high-level investment attributes such as market-cap 
(size), volatility, degrees of correlation, style, and levels 
of development. The types of investable entities include 
regional indexes,2 country indexes, sector indexes,3 and 
individual stocks. For example, to create an emerging 
market portfolio using single-country ETFs, one 
could use the MSCI Emerging Markets Index as the 
benchmark or index universe, and naturally, the type 
of investment entity would be the country indexes. 
By carving a given benchmark into groups of chosen 
types of investment entities, we are segregating the 
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entities into “silos” that exhibit certain attributes, and 
in doing so, we will be able to derive narrow and precise 
sets of factors that drive the returns of the entities in 
each tranche. Moreover, the investment attributes that 
are used to carve the benchmark into tranches are ele-
ments that portfolio managers want to control in order 
to model a multi-factor portfolio that achieves risk pre-
miums every stage of an economic or equity life cycle.

The elements that managers may want to control 
include exposures to style, regions (economic or geo-
graphic), and volatility. Tranches help managers cope 
with the asynchronous nature of economic and equity 
cycles across countries, as these cycles to some extent 
drive the performance of all the investment enti-
ties underlying any broad-based equity benchmark. 
Tranching allows portfolio managers to design portfolios 
by overweighting certain groups of entities (of a chosen 
type) with certain attributes that are outperforming and/
or have the potential to outperform, and underweight 
those groups that are underperforming and/or have the 
potential to underperform. For example, during a bull 
market one could overweight tranches that are cyclical 
in nature and underweight tranches that are defensive 
in nature. Likewise, during a bear market one could 
underweight tranches that are cyclical in nature and 
overweight tranches that are defensive in nature.

Fama–Macbeth OLS Regression Methodology

In addition to tranching, the framework also adopts 
another new component, the Fama–Macbeth (FMB) 
OLS regression methodology. By periodically (monthly 
or quarterly) running FMB regressions across rolling 
time-horizons of fixed span, preferably 10 years, we can 
determine the factors that drive the returns of the enti-
ties of the chosen type in each tranche. FMB regression 
is simply the set of cross-sectional OLS regressions run 
over multiple periods (monthly or quarterly) spanning 
the immediate trailing time horizon at a given point in 
time. These sets of regressions would identify the factors 
that drive periodic returns of the entities in the tranche 
for the time horizon, and their average t-statistic from 
the regressions would reveal their strength in predicting 
the returns as well. Of course, the regressions assume 
equal weight to the factors. The regressions allow for 
the periodic observation of the cyclicality of the fac-
tors to ascertain which factor regimes are increasing in 
dominance, losing dominance, or emerging. This aspect 

of implementing the FMB regressions helps set factor 
weights of multi-factor portfolios. We allocate weights 
to the factors proportional to the magnitude of their 
t-statistic from the FMB regressions.

Tranching and the application of Fama–Macbeth 
OLS regression methodology to multi-factor investing 
are the novel features we introduce to smart beta and 
factor investing domains through this article. The next 
section addresses the framework in detail in the context 
of constructing the Global Country Allocation Model4 
(GCA model), a multi-factor international portfolio. The 
GCA model is a list of country allocation recommenda-
tions, developed using the elements of the framework; 
they are tied to a pre-determined global index universe 
or benchmark the model embraces. In other words, the 
list of countries disclosed in the model is reliant on its 
global benchmark, which could be any of the broad-based 
global or regional indexes. For the purposes of elucidating 
the framework, this article will use the construction of 
the GCA model centered on MSCI All Country World 
Index ex. USA benchmark as an example.

GLOBAL COUNTRY ALLOCATION 
FRAMEWORK

The framework is composed of f ive elements: 
tranching, enhanced beta approach (commonly known as 
the smart beta approach), country ranking and allocation 
methodology,5 country yield forecasting mechanism,6 
and single-country ETFs. Exhibit 1 summarizes the 
elements of the framework.

Implementation of Global Country 
Allocation Model

Exhibit 2 outlines the broad process f low for 
creating the model country portfolio, centered on the 
MSCI All Country World Index ex. USA benchmark, by 
embracing the elements of the framework. The process 
f low includes the following stages:

1. Establish tranches using norms that are dependent 
on the given benchmark or universe. The number 
of tranches and the criteria for carving the tranches 
vary from one benchmark to the other. For the 
benchmark MSCI All Country World Index ex. 
USA, we carve three tranches based on the level of 
development and market-cap threshold. Since we 
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are discussing the implementation of international 
portfolio using single-country ETFs, the investable 
entity type used here is country indexes.

2. Run FMB OLS regressions across each tranche 
to determine the factors that drive the returns of 
its underlying countries and set the weights of the 
factors when modeling the portfolios.

3. Determine or change the tranche weights periodi-
cally based on prognostications from the country 
yield forecasting mechanism.

4. Rank and select the countries in each tranche and 
then set their allocations based on our country 
ranking and allocation methodology.

5. Combine the country allocations from each 
tranche and then map them to their corresponding 
and suitable single-country ETF available in the 
marketplace. In choosing single-country ETFs, we 
consider those that track preferably MSCI country 

indexes and have low expense ratios, balanced 
sector and industry exposures, and high liquidity.

Tranching (or otherwise, grouping). We 
carve the countries underlying the MSCI All Country 
World Index ex. USA benchmark7 (see Exhibit 3), a 
market-weighted universe, into three tranches, namely: 
Upper Tranche (UT) consisting of large developed 
countries with market-cap weights of at least 1% (of 
the universe); Middle Tranche (MT) consisting of large 
emerging countries with market-cap weights of at least 
1%; and Lower Tranche (LT) consisting of developed 
and emerging countries with market-cap weights of at 
most 1%. The average trailing seven-year market-cap 
weights of the countries underlying the index is the 
market-cap criterion used for carving the tranches. 
Based on this criterion:

1. The Upper Tranche is composed of Australia, 
Canada, France, Germany, Hong Kong, Italy, 
Japan, Netherlands, Singapore, Spain, Sweden, 
Switzerland, and the United Kiingdom.

2. The Middle Tranche is composed of Brazil, China, 
India, Korea, Mexico, Russia, South Africa, and 
Taiwan.

3. The Lower Tranche is composed of Austria, Belgium, 
Chile, Colombia, Denmark, Egypt, Finland, 
Greece, Indonesia, Ireland, Israel, Malaysia, 
New Zealand, Norway, Peru, Philippines, Poland, 
Portugal, Qatar, Thailand, Turkey, and UAE.

We exclude Qatar and UAE from the universe for 
the time being for lack of sufficient data history. We 
exclude Hungary and Czech Republic from the tangible 
market implementation of the GCA model due to lack 
of single-country ETFs currently tracking them.

Coincidentally, grouping countries in the universe 
using market cap and levels of development has resulted 
in grouping countries by levels of correlation with the 
U.S. market. The sizeable presence of countries from 
northern and western Europe and North America in the 
Upper Tranche would cause the tranche to have high cor-
relation (with the U.S. markets). The presence of Hong 
Kong, Japan, and Australia in the tranche would stif le 
its correlation to some extent, as historically the Pacific 
Rim nations have been a great source of diversification. 
However, according to Phillips [2008], the Japanese 

E X H I B I T  1
Global Country Allocation Framework

Source: BGA.
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stock market crash of 1989 and the subsequent rise of 
the dominance of European markets over the Pacific 
Rim countries have resulted in rising international 
correlations since then. The countries of the Upper 
Tranche, which are economically integrated, have 
high aging populations, sub-par long-term growth 
expectations, and extremely high government debt 
burdens and are leaders by their sheer market size. The 
countries in this tranche have long secular economic 
cycles of boom and bust and fundamentally strong cur-
rencies and, therefore, drive the economic cycles of 
satellite countries in their geographical proximity or 
with which they have extensive economic relation-
ships (trade and finance). Due to their sheer size, active 
monetary and f iscal policies circulated in the Upper 
Tranche countries in response to global and domestic 
shocks dampen the respective independent policies 
of the satellite countries. These satellite countries are 

mostly countries with small domestic economies, small 
equity markets, and high degrees of sector and security 
concentration, and most of them fall into the Lower 
Tranche.

Unlike equity markets of Upper Tranche 
countries, which track the secular economic cycles of 
their respective economies, the equity markets of the 
Lower Tranche countries track large regional countries 
and they typically experience a shorter duration—of 
very few years—of boom–bust equity cycles. These 
equity markets typically have more frequent boom–bust 
cycles, often a result of a shock to their domestic econo-
mies, a shock to the global markets, or the beginning 
of a new secular economic cycle in their driver nations. 
The equity markets in the Lower Tranche have frequent 
equity performance leadership changes and their per-
formance is largely a function of currency and equity 
price momentum.

E X H I B I T  2
Process Flow to Develop Global Country Allocation Model Centered on MSCI All Country 
World Index ex. USA

Source: BGA.
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The third tranche we use groups together the 
largest emerging countries. This bloc, called the Middle 
Tranche, has a lower correlation with the U.S. market 
than the Upper Tranche. These countries, like those in 
the Upper Tranche, inf luence the smaller economies 
and equity markets in their geographic proximity. 
Understandably, the satellite countries inf luenced by 
the Middle Tranche countries find a place in the Lower 
Tranche.

Another point that needs emphasizing is the sig-
nif icant presence of correlation stif ling Pacif ic Rim 
economies in the Middle and Lower Tranches. As a 
result, the weights of the Middle and Lower Tranches 
in the international portfolio can act as a lever to control 
the degree of diversification it can offer and its volatility.

On average, the Upper Tranche countries consti-
tute about 74% of the market capitalization of MSCI 
All Country World Index ex. USA, while the Middle 
Tranche countries constitute 18% of the market capital-
ization, and the Lower Tranche countries constitute the 
rest. Grouping these countries in the market-weighted 
investment universe into tranches gives us the opportu-
nity to control, on a periodic basis, the macro inf luences 
of various economic groups (large developed countries, 

large emerging countries, and smaller developed and 
emerging countries) on the collective return and vola-
tility characteristics of the universe. To manage these 
inf luences, we regulate the weights of the tranches 
using ways other than market-cap weighting, which 
is a byproduct of the past performance of the country 
indexes underlying the universe. An alternative way 
for controlling the inf luence of these various economic 
groupings in order to extract superior performance 
collectively from the universe is to set weights of the 
tranches based on their performance expectations, rather 
than their past performance, as outlined in the element 
yield forecasting mechanism of the framework. Like-
wise, grouping of the countries allows for control of 
the collective volatility of the universe as well. Further 
analysis shows that tranching also enables us to modify 
the existing sector concentration risks in the universe.

The country selection (see sub-section on country 
ranking and allocation methodology), which sub-
ordinates the tranche weighting, augments the latter 
and identifies countries within each tranche that will 
together deliver superior returns in the near term. Intui-
tively, grouping the countries in the benchmark by size 
and levels of development increases the opportunity for 

E X H I B I T  3
Tranching or Grouping of Countries in the MSCI All Country World Index ex. USA

Source: BGA and MSCI.
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higher risk-adjusted returns, for it encourages the imple-
mentation of multiple sets of factors to model the returns 
of a benchmark. The tandem of tranching and country 
selection offers an effective opportunity to improve the 
risk-adjusted performance of international portfolios.

“Enhanced beta” approach. We have defined 
our own terminology “enhanced beta,” which we will 
use as one of the elements of the allocation framework, 
by distilling the intrinsic elements of the industrywide 
popular smart beta approach (see section on enhanced 
beta in Exhibit 1). The building blocks in Exhibit 2 
constitute the transparent and rules-based repeatable 
process for constructing the model country portfolio 
centered on the benchmark MSCI All Country World 
Index ex. USA, and they are the following:

1. Grouping countries from the benchmark based on 
market-cap weights and their development levels.

2. Running FMB OLS regressions to determine the 
factors of country returns for each tranche.

3. Setting tranche weights using country and 
tranche forecasts obtained from the country yield 
forecasting mechanism.

4. Applying country ranking and allocation method-
ology to rank, select, and allocate the countries in 
each tranche using factors determined in step 2.

5. Combining the country allocations from each 
tranche to form the GCA model portfolio.

Almost all aspects of the sub-processes listed here 
constitute passive aspects of our multi-factor portfolio 
construction methodology. However, there are some 
elements in them that fall in the domain of active man-
agement. In setting the weights of each tranche through 
the yield forecasting mechanism, we use capital market 
expectations derived from Shiller’s PE8 measure of the 
countries in the tranches. This manner of setting weights 
of the tranches is a facet of investment management. 
Another active part of our portfolio construction is the 
capture of multiple factors with sound economic intu-
ition and academic evidence that drive country returns 
using FMB regression methodology. These factors help 
the GCA model outperform the benchmark and secure 
the long-term equity risk premiums. Accordingly, we 
can say that our model country portfolio construction 
process f low embraces the key elements of the enhanced 
beta approach—a blend of active and passive investing, 
transparency, and rules-based repeatable methods.

Our enhanced beta approach utilizes a data-driven 
scientif ic process exercising the rudimentary form of 
the FMB OLS regression methodology to isolate the 
factors that drive long-term equity returns of coun-
tries residing in each tranche. For sake of brevity, we 
will emphasis only the application of FMB regres-
sions on the countries in the Upper Tranche in this 
article, as the same set of regressions are repeated on 
the countries in other tranches as well. Exhibit 4 is the 
output from the FMB regressions run on a monthly 
periodicity in early April 2015 for the trailing timespan 
July 2003 through March 2015, and it underscores the 
factors that drive the returns of the countries in the 
Upper Tranche. We typically use 12 years as our fixed 
timespan for the regressions, however as of April 2015, 
we did not have suff icient data history to cover that 
norm. In early July 2015, we were able to achieve suf-
ficient data history to meet our 12-year timespan norm. 
In August 2015, the oldest monthly data (for the coun-
tries) from July 2003 rolled off, and therefore, we ran the 
FMB regressions across the timespan from August 2003 
through July 2015. As we advance every month, the 
monthly data (for the countries) from the oldest month 
roll off and the monthly data from the immediate past 
month come into the regression spectrum.

The factors in Exhibit 4 demonstrate their strength 
in explaining one-month forward returns of the coun-
tries in the tranche, but further analysis has revealed 
they retain sufficient strengths in explaining six-month 
forward returns as well. The weight of the factors used in 
the multi-factor model country portfolio is proportional 
to the magnitude of the t-statistic of the factors dis-
closed in Exhibit 4. The regression output demonstrates 
that ln_peg_risk and ftep_ratio (both mnemonics, see 
following descriptions) are the most significant factors 
that drive the country returns of the Upper Tranche. 
The broad descriptions of the core factors that FMB 
regressions have determined significant are:

1. Country risk-adjusted forward PEG (price/earnings-
to-growth) ratio (mnemonic: ln_peg_risk)

2. Ratio of 12-month forward yield of country to its 
trailing 36-month yield (mnemonic: ftep_ratio)

3. Momentum of nominal country exchange rate 
(NER) expressed per USD (mnemonic: ner_mom)

4. Country risk expressed as beta (mnemonic: 
risk_beta)
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5. Price momentum of country index expressed 
in USD terms on a gross basis (mnemonic: 
return_mom)

6. Real exchange rate (RER) expressed per USD 
(mnemonic: rer_pusd).

The table in Exhibit 5 displays the Sharpe ratios of 
the factors shaping the returns of countries in the Upper 
Tranche in the model country portfolio. The factors are 
very sensitive to macro-economic and market surprises, 
and therefore, individually they are highly cyclical and 
would underperform the markets for long periods. 
However, the table in Exhibit 6 also demonstrates the 
low correlation between the factors identified through 
FMB. The low inter-factor correlations signify con-
siderable diversification across factors and demonstrate 
that factors do not peak and trough at the same time. 
In other words, lower inter-factor correlations increase 
the degree of asynchronous cyclicality of the factors. 
Bender et al. [2013b] concluded that diversification of 

factors historically has significantly reduced the spells 
of underperformance of multi-factor strategies. It also 
strengthens the arguments for multi-factor models over 
single-factor models including market-cap investing, 
which encapsulates entire market systematic risk as a 
single factor. Bender et al. also demonstrated that diver-
sification of factors has historically led to lower volatility 
and higher Sharpe ratios, higher information ratios, and 
lower dependency on business cycles. 

As you will see in the section on performance of the 
model country portfolio, the factors we use have com-
bined to outperform the MSCI All Country World ex. 
USA from 2003 through July 2016. Therefore, we can 
conclude that the identified factors have been efficient 
in earning persistent and signif icant premiums over 
extended periods. Exhibit 7 expresses the factors in 
terms of classification we have proposed, which is mostly 
similar to that MSCI had proposed in the publication by 
Bender et al. [2013a]: value, momentum, volatility, and 
currency. By emphasizing country return volatility as a 

E X H I B I T  4
Fama–Macbeth Regression Output for Upper Tranche of Countries

Notes: This FMB output is as of March 2015. ∗Significant at 0.05.

Source: BGA computation and MSCI.
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distinct risk-adjustment factor rather as a driver of return 
(see discussion in sub-section on country ranking and 
allocation methodology), we use volatility to manage 
the risk of the model country portfolio rather than as 
an investment tool.

The factors isolated by FMB have sound economic 
intuition and backing of academic evidence. Appendix A 
of the MSCI study “Foundations of Factor Investing” by 
Bender et al. [2013a] summarizes the academic literature 
backing many of the categories of factors referred to in 
Exhibit 7. Let us discuss brief ly, as an example, intu-
ition and academic evidence behind the most significant 
driver of country returns of Upper Tranche expressed 
in Exhibit 4. Risk-adjusted forward PEG embraced by 
us has its inspiration from the PERG ratio enunciated 
as a new tool of relative valuation by Estrada [2004]. 
According to Estrada, the PERG ratio adjusts the P/E 
ratio by both growth and risk, and has an advantage 
over the PEG (P/E-to-growth) ratio. We have applied 
Estrada’s PERG ratio to estimate the risk-adjusted for-
ward PEG of the countries in the universe. As you can 
see from the FMB output, it has a t-statistic of −3.6, 
therefore high significance (99% confidence level) in 
explaining returns of countries in the Upper Tranche.

We have discussed so far the application of 
enhanced beta approach including the FMB on the 
Upper Tranche. However, we apply the same procedure 
to the other two tranches as well.

Country ranking and allocation methodology. 
We rank each of the core factors identified by the FMB 
OLS regressions and volatility-adjustment factor across 
countries in each tranche, using the standardized scoring 
measure, Z-score. Wang [2012] has discussed in detail 
the eff icacy of using Z-score in asset allocation and 

E X H I B I T  6
Correlation of Factors That Drive Country Returns in Upper Tranche

Note: This FMB output is as of March 2015.

Source: BGA computation and MSCI.

E X H I B I T  5
Sharpe Ratio of Factors That Drive Returns of Countries in Upper Tranche

Note: Sharpe Ratio computed is theoretical and is based on FMB output as of March 2015.

Source: BGA computation and MSCI.

E X H I B I T  7
Classification of Factors, Upper Tranche

Source: BGA.
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portfolio management settings. The individual rank 
scores of the core factors for each country are combined 
using weights proportional to their corresponding 
magnitude of the average t-statistic from the FMB 
regressions, to arrive at its country score. For example, 
if you can look at the t-statistic (in terms of magnitude) 
of factors shown in Exhibit 4, scores of factors ln_peg_
risk and ftep_ratio will receive higher weights than the 
scores of other factors in the computation of country 
scores for countries in the Upper Tranche.

We rank the country scores in each tranche using 
the Z-score measure to obtain the overall country scores 
for the countries. The overall country score for each 
country is combined with its volatility-adjustment factor 
rank score, using a pre-determined volatility-adjustment 
weight, to arrive at its overall risk-adjusted country score. 
The volatility-adjustment weight is set as a function of the 
objective of the portfolio. If the objective is to maximize 
risk-adjusted returns, the weight should be set to 0.5, and 
if the goal is to maximize returns, the weight should be 
set to zero. The overall risk-adjusted country scores from 
each tranche are mapped onto a normalized cumula-
tive probability distribution curve to obtain its country 
allocation weights. The country allocation weights from 
each tranche are combined to obtain the overall portfolio 
country allocation weights. The ranking and allocation 
methodology is the basis for ranking, selecting, and allo-
cating the countries in the model country portfolio and 
is one of the integral elements of the framework.

Let us run through the methodology using 
countries in the Upper Tranche as example. The Table 
in Exhibit 8 lists the raw values of the core factors—
f1, f2, f3, f4, f5, and f6—and the volatility-adjustment 
factor (Vol) for the countries in the tranche, at the end 
of November 2015. The factors f1, f2, f3, f4, f5, and 
f6 are mnemonics (used merely for brevity and easier 
elucidation) and correspond one-to-one to the factors 
from the FMB output for the Upper Tranche, which 
were described in detail earlier. We measure the factors 
on a monthly basis, though weekly measurements could 
be used depending on data availability. 

Raw values of the core factors and volatility-
adjustment factor of the countries are ranked using the 
Z-score measure. For example, Z-scores of f1 factor 
values express the raw f1 factor values in terms of 
standard deviations from their means. Consequently, 
these Z-scores have a distribution with a mean of 
zero and a standard deviation of one. Factors that are 

negatively correlated with country returns are inverted 
in order to establish the norm that higher Z-scores are 
better, and lower Z-scores are worse. 

Let us take the example of f1 factor, which are 
positively correlated with country returns. Singapore has 
the lowest f1 value, at −0.182, and therefore, it trans-
lates to the lowest Z-score value of −1.68 among the 
countries. Similarly, Japan with the highest raw value 
of 0.095 for factor f1 translates to the highest Z-score 
of 1.38. On the other hand, let us take the example 
of the f2 factor, which is negatively related to country 
returns. Canada has the lowest f2 value, at −0.139, and 
therefore, it translates to the highest Z-score value of 
0.82 amongst the countries. Similarly, Hong Kong with 
the highest raw value of 0.001 for factor f2 translates 
to the lowest Z-score of −1.79. Exhibit 9 displays the 
Z-scores of all core factors and the volatility-adjustment 
factor for all the countries in the tranche. They are rep-
resented mnemonically and column wise in the table 
as Z_f1, Z_f2, Z_f3, Z_f4, Z_f5, Z_f6, and Z_Vol. 
The core factor Z-scores are combined using weighted 
average—using weights 0.1, 0.1, 0.4, 0.2, 0.1, and 0.1 
respectively in this example—to arrive at the country 
score for each country (Combo_Factor_Score). The 
country scores for the countries are ranked again using 
Z-score measure to arrive at the overall country score 

E X H I B I T  8
Raw Values of Factors and Volatility for the 
Countries in the Upper Tranche at the End of 
November 2015

Source: BGA computation and MSCI.
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for each country (ZZ_Score) in the tranche. The overall 
risk-adjusted country score (Country_Z_Score) of a 
country is the weighted average of its overall country 
score and volatility-adjustment factor score (Z_Vol). 
In this example, both scores are equal weighted, or in 
other words, the risk-adjustment weight is set to 0.5. 
All the negative overall risk-adjusted country scores are 

exempted, while the positive scores are mapped out to 
a normalized cumulative probability distribution curve 
to obtain the probability scores. Countries with negative 
overall risk-adjusted country scores are automatically 
allocated zero weights in the model country portfolio. 
The individual country probability scores (P_Score) are 
then translated to country weights (Alloc), which sum to 
40%, the tranche weight in this example. Likewise, the 
same process is applied to the other countries in other 
tranches. The country allocation weights from all the 
tranches are combined together to form the portfolio 
allocation weights. Exhibit 10 helps trace the path of the 
sample factor Z-scores to country allocations.

We chart the factors for each country as shown 
in Exhibit 11, showing the strength of factors chart 
for Canada, an Upper Tranche country. This stacked 
bar chart is an example of our implementation of the 
core factors, for Upper Tranche countries, identif ied 
in the discussion earlier on FMB methodology. Each 
stacked bar in this chart displays the balance of strength 
of various identified core factors that drive the returns 
of Canada at a given point in time, while each sub-bar 
in the stack represents the strength of individual core 
factor. The chart expresses the raw values of all the fac-
tors in Z-score measure. For example in July 2016, raw 
values of factors real exchange rate, FTEP ratio, risk-
adjusted PEG, and return momentum (all stacked above 
the x-axis) were poised to contribute positvely to returns 

E X H I B I T  9
Z-Scores of Raw Values of Factors and Volatility 
for the Countries in the Upper Tranche at the 
End of November 2015

Source: BGA computation and MSCI.

E X H I B I T  1 0
Tracing the Path of the Factor Z-Scores to Country Allocations at the End of November 2015

Source: BGA computation and MSCI.
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of Canada for the next one to six months, while factors 
normal exchange rate and country beta were poised to 
contribute negatively to the returns (all stacked below 
the x-axis). The most significant line in the chart is the 
thick dark line, which depicts the time series of Overall 
Country Score and portrays the one to six month 
forward return expecations from Canada. As you can 
see in the chart, between March 2015 and January 2016, 
the overall country score of Canada has been negative, 
which means there would have been no allocation to 
Canada during that period. The trend reversed since 

then, and the allocations have been positive, peaking 
in May 2016. 

The Country Yield Forecasting Mechanism 

This is the application of Shiller’s PE method-
ology on individual country markets outside the United 
States to develop a medium-term yield forecast mea-
sure on a real basis for them. This measure, called the 
medium-term country yield forecast,9 expresses the 
medium-term equity performance expectations from a 

E X H I B I T  1 1
Strength of Factors Chart for Canada

Note: Data through October 2016.

Source: BGA computation and MSCI.
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country. In the framework, the medium-term is specifi-
cally the 6-to-10 year timeframe, but for the yield fore-
casting mechanism, we use six years. The medium-term 
yield forecast of a tranche is the simple average of the 
medium-term yield forecasts of all the countries under-
lying the tranche; it depicts, at a given point in time, the 
compounded average annual performance expectations 
in real terms from the countries in the tranche over the 
successive six years. 

In Exhibit 12, we plot the trend of medium-term 
yield forecast measures of Upper Tranche, Middle 

Tranche, and Lower Tranche over time. Along the 
bottom of the chart, the time periods advance on a 
monthly basis and the dates ref lect the starting points 
of six-year forecast time horizons, while the dates along 
the top ref lect their respective endpoints. The vertical 
grid lines in the chart link together the ends of forecast 
horizon periods. Any point on a medium-term yield 
forecast line chart is the compounded real average annual 
return forecast for the successive six years starting from 
the date listed on the bottom of the grid line and ending 
on the date listed on the top of the grid line. 

E X H I B I T  1 2
Medium-Term Country Yield Forecast (of Upper Tranche, Middle Tranche, and Lower Tranche)

Note: Data through February 2016.

Source: BGA calculations, MSCI, IMF, Australia Bureau of Statistics, New Zealand Statistics, OECD, and IADB.
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Let us take the example of the Upper Tranche. The 
expectations of compounded average annual return in 
real terms for the whole tranche as of December 2007 
for the successive six years starting from 12/31/2007 
through 12/31/2013 was about −0.41%, while the 
tranche realized an actual annual average of −4.64% in 
nominal terms for the same period. Similarly, for the 
period 12/31/2009 through 12/31/2015, the forecast in 
real terms was 2.12%, while the actual return in nominal 
terms was about 2.03%. Overall, we found a high cor-
relation between the real returns forecast by the yield 
forecasting mechanism for the tranches as well as their 
underlying countries through the medium-term yield 
forecast measure and their actual nominal returns. 

 In our framework, we use medium-term yield 
forecast measure as a comparative forecast measure 
and not as a specif ic point-in-time forecast measure. 
Therefore, we compare the medium-term yield forecast 
measures of the tranches at the end of a given period to 
rank their performance expectations for the successive 
six years. The tranches with higher return expectations 
will receive higher weights for the next time period. On 
the same basis, we can determine from the Exhibit 12 
that in the coming years the Middle and Lower Tranche 
will gradually receive relatively higher weights, whereas 
the weight of the Upper Tranche will dwindle. The 
medium-term yield forecast is a slow-moving measure, 
and as a result, the relative weights are not volatile. 
The base allocation of the tranches in the model country 
portfolio is set at 50% for Upper Tranche, 25% for Middle 
Tranche, and 25% for Lower Tranche. Depending on 

the expectations of returns from the tranches as well as 
the objective of the portfolio, the Upper Tranche weight 
can range from 40% to 60%, Middle Tranche 10% to 
35%, and Lower Tranche 25% to 45%.

In this sub-section, we have explained the applica-
tion of yield forecasting mechanism to set the weights 
of the tranches, but there are other mechanisms as well. 
We have found in our research that price momentum 
measure of the tranches is equally an effective tool to set 
tranche weights. However, for sake of brevity we will 
not be discussing it in this article.

Use of single-country ETFs. Tangible market 
implementation of the GCA model is accomplished 
through assigning the country allocations from the 
model to their respective popular single-country ETFs 
available in the market, most of which are offered by 
iShares, the dominant player in the single-country ETF 
space. Implementing a tangible model country portfolio 
utilizing the single-country ETFs eschews inherent risks 
emanating from industry/sector selection as well as stock 
selection (see Exhibit 13). Multiple single-country 
ETFs, each of which is a basket of equities, when 
combined using the other elements of the framework 
create a model country portfolio that is diversified across 
sectors and countries, while circumventing high security 
and sector concentration risks. Research by LaBarge 
[2008] had demonstrated that diversif ication across 
countries and sectors together offers maximum risk 
reduction assistance when compared to diversification 
across them in isolation. Our research indicates that 
about 20 single-country ETFs are needed to create a 

E X H I B I T  1 3
Sources of Risk

Source: BGA.
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diversified international portfolio, whereas many more 
than quadruple that number of individual international 
stocks is required to create the same. Moreover, the 
exercise of picking individual stocks is more expensive 
in terms of information gathering than picking country 
markets. Furthermore, ETFs as investment vehicles 
come with inherent attributes—low cost, transparency, 
trading f lexibility, and tax efficiency—when compared 
to traditional open-ended mutual funds.

By using single-country ETFs as an investment 
vehicle, we transform the model country portfolio 

into a low-cost fund-of-funds international portfolio 
that can be shaped into an unique ETF of its own. 
Accordingly, this proposed unique investment vehicle 
could be called the fund-of-funds interntional country 
selection ETF.

BACK-TESTED PERFORMANCE OF THE 
GLOBAL COUNTRY ALLOCATION MODEL

Exhibits 14 and 15 display the back-tested theo-
retical performance of the model country portfolio, 

E X H I B I T  1 4
Theoretical Performance of the GCA Model Centered on the MSCI Benchmark All Country 
World Index ex. USA, 2004–July 2016

Notes: Data through July 2016. The returns expressed are for the U.S. dollar index on a gross basis. “Theoretical” refers to assessing the performance of 
the GCA model using raw country index returns rather than the single-country ETF returns.

Source: BGA computation and MSCI.

E X H I B I T  1 5
Summary of Theoretical Performance of GCA Model Centered on the MSCI Benchmark All Country World 
Index ex. USA, 2004–July 2016

Notes: Data through July 2016. ∗Benchmark is MSCI All Country World Index ex. USA. ∗∗Risk-free rate used is 1%.

Source: BGA computation and MSCI.
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which is centered on the MSCI benchmark All Country 
World Index ex. USA with Upper Tranche weight set 
to 40%, Middle Tranche 20%, and Lower Tranche 
40%. Theoretical implementation of model country 
portfolio signif ies using the performance of the raw 
country indexes to measure its performance as com-
pared to using the performance of the corresponding 
single-country ETFs. 

CONCLUSION

This article details the construction of a multi-
factor fund-of-funds diversified international portfolio 
by applying our unique framework and using single-
country ETFs as investment vehcile. This portfolio can 
also be potentially structured as a fund-of-funds ETF 
as well. Using the Global Country Allocation Model 
we can potentially create a multitude of cost-effective 
multi-factor portfolios (or ETFs) by embracing different 
broad-based global benchmarks from different index 
providers. The Global Country Allocation Framework 
is a robust framework that can be put into use with 
different benchmarks and types of investment entities 
other than country indexes, such as sector indexes and 
individual stocks, to produce an array of new multi-
factor portfolios (or ETFs).

This article also introduces tranching and FMB 
OLS regression methodology as novel elements to the 
domain of smart beta investing and elucidates the advan-
tages of using them in constructing multi-factor global 
portfolios.

A P P E N D I X

1. t-Statistic (t-stat) is a measure of the confidence interval 
for a given hypothesis test. The t-stat is used to deter-
mine if the coefficient of a factor determined by the 
Fama–Macbeth regression methodology is significantly 
different from zero. For a 90% confidence level, the 
t-stat value should not be between −1.69 and +1.69, 
allowing the rejection of the null hypothesis that 
coefficient is zero.

2. The Sharpe ratio of a portfolio is expressed as its excess 
return over risk-free rate per unit of risk.

p f

p

Sharperr ratio
( )R rp fr=

σ

 where

 Rp
= average of portfolio returns

 
pσ = standard deviation of portfolio returns

 r fr = risk-free rate

 Sharpe ratio of each factor (or single-factor portfolio) 
from the FMB regression output can be expressed as

t T

Sharperr ratio of a factor

Stat st c f h f= t √

 where T = number of regression periods in years
 For factors with negative t-statistic in the FMB regres-

sion output, only their magnitudes are used, as only the 
inverse of those factors are used to rank the countries 
using the country ranking and allocation methodology.

3. Shiller’s price-to-earnings ratio or cyclically adjusted 
price-to-earnings ratio (CAPE) of a country index is 
obtained by dividing its current price by the inf lation-
adjusted average of its last 10 years of earnings. 

ENDNOTES

1The framework referred to in the paper is otherwise 
known as the Global Country Allocation Framework or 
G-CAF™.

2The term “regional indexes” refer to either eco-
nomic or geographic regional indexes. Economic regional 
indexes refer to the global investment index universe carved 
by using levels of development and geography. Examples 
of economic regional indexes would include developed, 
emerging, frontier, developed ex. USA, developed Europe, 
emerging Asia, emerging Europe, and frontier Africa. The 
geographic regional indexes would include Europe, Asia, Asia 
Pacific, Latin America, European Union (EU), Scandinavia, 
Eurozone, EAFE, North America, Oceania, and Pacific Rim.

3The term “sector” refers to the sector terminology from 
MSCI’s Global Industrial Classification Standard (GICS) tax-
onomy. However, G-CAF is also applicable to the investable 
entity type “industry”, the GICS “sector” equivalent from 
FTSE’s Industry Classification Benchmark (ICB) taxonomy.

4The Global Country Allocation Model or GCA model 
referred to in the article is otherwise known as the BGA 
Global Country Allocation Model or G-CAM™.

5Our country ranking and allocation methodology is 
also known as Double “Z”™ methodology.

6Our country yield forecasting mechanism is also 
known as CY-FOREM™. For detailed treatment of the 
mechanism as well as the framework, refer to Radha [2016], 
which is accessible at http://borealisga.com/wp-content/
uploads/2016/10/BGA-Marketing-whitepaper.pdf.

7Popularly known as ACWX.
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8Shiller’s PE is also known as the cyclically adjusted 
price-to-earnings ratio (CAPE).

9The medium-term country yield forecast is otherwise 
known as CY-M™.
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