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What we do?

• We create a global factor allocation strategy using country indices.

– Small capitalization, Value, and Momentum.

• Combine single factor portfolios to create a global multifactor portfolio 

using alternative portfolio construction methodologies.

– Equally weighted, inverse variance, minimum variance, maximum 

diversification.

• Examine the relationship between the stock based global factor 

portfolios (Fama and French (2012) and investable indices of factor 

portfolios) and the country based portfolios.
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Research Questions

• Question 1

– Can we create global factor portfolios using country indices which produce 

portfolios with similar performance and lower transaction costs than stock 

based factor portfolios?

• Question 2

– Can we combine single factor portfolios to create a global multifactor 

portfolio using alternative portfolio construction methodologies?

• Question 3

– Are global factors based on countries really a proxy for global factors based 

on individual stocks or do they represent rewards to independent global 

risks?
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Motivation

• Academic research based on individual stocks supports the view that 

exposure to small capitalization, value, high momentum and low risk 

factors is compensated with positive risk premia.

• The idea of building a globally diversified portfolio that combines the 

world market portfolio with “style” funds that capture the size, value, 

momentum and low risk premia is consistent with current interest in 

factor based asset allocation.

– “Smart beta” products.

– Institutional investors (Norway’s Global Fund).

• Implementing academic research on factor portfolio construction in 

practice is challenging.  

– Stock liquidity, transaction costs, turnover and risk constraints.
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Findings

• Country based value, small capitalization, high momentum and low risk 

portfolios have better Sharpe ratios and in most cases statistically 

significant returns in excess of the world market portfolio. 

– Capitalization weighted factor portfolios have consistently “worst” 

performance (lower Sharpe and information ratios).

• Global multifactor portfolios created using alternative weighting schemes 

have higher and statistically significantly higher Sharpe ratios than the 

world market portfolio.

– The weighting scheme used to combine the four global factors makes 

little difference to performance

• Factor portfolios based on countries have higher returns and volatility but 

very similar return to risk (Sharpe ratios) compared to the stock based 

factor portfolios of FF or the investable indices produced by MSCI.

– Factor portfolios based on developed and emerging market stock indices 

outperform stock based factor portfolios but risk adjusted alphas although 

economically significant are not statistically significantly different from zero. 
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Data

• Country dollar total return indices obtained from MSCI from July 1980 to December 

2015 (426 monthly observations) from 23 developed markets and 21 emerging 

markets.

• Price to book (PB), price to cash flow (PCF), price to earnings (PE), dividend yield 

(DY) and market capitalization for the 23 developed and 21 emerging markets 

provided by Datastream.

• To construct the global value portfolios we rank at the end of June in year 𝑡 all 

countries by a composite valuation indicator that combines the four ratios.

– We form three portfolios containing one third of the 44 countries each and calculate the 

monthly returns over the next 12 months

• The small capitalization portfolio contains a third of all countries with the lowest 

capitalization and uses also a twelve-month rebalancing rule.

• We calculate every month the momentum for month 𝑡 as the cumulative monthly 

returns for 𝑡 − 2 to 𝑡 − 12 and form three portfolios containing in equal numbers the 

highest, medium and lowest momentum countries. 

• We estimate every month the country beta against the world index using a rolling 

sample of 60 monthly observations and create three portfolios that contain the 

highest, medium and lowest beta countries. 
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Portfolio Construction 

Methodologies
• We use a number of portfolio construction methodologies:
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Portfolio Strategy Country Weights

Capitalization Weighting (CW) Proportional to market cap

Equal Weighting (EW) 𝑤𝑒𝑤 =
1

𝑁

Inverse Variance (IV) 𝑤𝑖𝑣 =
 1 𝜎𝑖𝑡

2

ℎ

 𝑖=1
𝑁

 1 𝜎𝑖𝑡
2

ℎ , 𝑖 = 1,2, … , 𝑁

Minimum Variance (MinVar)
𝑚𝑖𝑛
𝑤

𝑤𝑇𝛴 𝑤, 𝑠. 𝑡. 𝟏𝑇𝑤 = 1 𝑎𝑛𝑑 𝑤𝑖 ≥ 0,

𝑖 = 1,2, … , 𝑁

Maximum Diversified Portfolio (MDP)
𝑤𝑇𝝈

𝑤𝑇𝛴 𝑤
and 𝑤𝑖 ≥ 0, 𝑖 = 1,2, … , 𝑁
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Global Single-Factor Portfolios
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Global Single-Factor Portfolios
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Global Multifactor Portfolios

• To study the benefits of factor combination, we create global factor 

portfolios using the four portfolio construction methodologies (EW, IV, 

MinVar, MDP).   

• Each portfolio construction methodology combines the single-factor 

portfolios (value, small capitalization, high momentum and low beta 

portfolios) to deliver a multifactor portfolio. 
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Global Multifactor Portfolios
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Global Multifactor Portfolios
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Global Multifactor Portfolios Based 

on All vs Developed Countries

• Country ETFs and stock index futures for developed markets are more 

liquid and can be dealt at large volumes compared to country ETFs or 

stock index futures for some of the emerging markets.  

– but the question is whether excluding emerging markets from the investor’s 

menu will preserve the benefits of country based factor portfolio construction.  
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Global Multifactor Portfolios Based 

on All vs Developed Countries
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Comparison of ALL Country-Based 

Global Factors and FF Factors
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Comparison of DEVELOPED Country-

Based Global Factors and FF Factors
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Exposures of Country and Fama

and French Factor Portfolios
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Comparison of Country vs MSCI Based 

Global Factor and Multifactor Portfolios
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Conclusions

• What do we do?

– We create global factor portfolios based on country indices and implemented 

through country ETFs or stock index futures rather than individual stocks.

– We use alternative to market capitalization weighting schemes to target 

exposure to rewarded factors to create portfolios that are factor tilted and at 

the same time well diversified.  

– We include emerging markets in the investor’s opportunity set to increase 

the number of assets available and improve latitude in factor portfolio 

construction.  

– We create global multifactor portfolios under different portfolio construction 

rules, with and without tracking error constraints and compare their 

performance to the world market portfolio.  

– We investigate whether country based factor portfolios are proxies for stock 

based factor portfolios or whether they represent rewards to independent 

global risks.

19



T. Angelidis, tangel@uop.gr 

Conclusions

• What do we find?

– We find that country based factor portfolios are a viable alternative 

implementation of factor investing in global equity management in the real 

world of illiquidity, transaction costs and capacity constraints.   

– Multifactor portfolios created as a combination of country based factors 

achieve superior absolute risk adjusted performance, positive active returns, 

low tracking error and reasonable transaction costs. 

– Country based multifactor portfolios perform well compared to the typical 

commercially available investable stock based factor indices used by 

investors as benchmarks to create factor portfolios.

• What are the practical implications of our research?

– Our empirical evidence suggests that country based factors are a linear 

combination of the well-known Fama and French factors

– Our paper applies the principles of factor investing to create an investable 

global factor portfolio using as alternative to individual stocks, country stock 

market indices.
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Thank you!

Timotheos Angelidis

tangel@uop.gr

Author home page: http://econ.uop.gr/~tangel/inden.html
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