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Minimum Volatility Portfolio Construction in 
Barra Portfolio Manager – A Practical Approach 
Comparing Minimum Volatility Portfolios with Barra Global Equity Models GEM2 and GEM3  

Ralph Karels 

The concept of minimum volatility portfolios and strategies has become increasingly popular among 
investors and portfolio managers. In this practical note, we will explain how minimum volatility 
strategies can be designed in Barra Portfolio Manager using the Barra Global Equity Model 2 (GEM2) as 
well as the new-generation GEM3, which features the new Volatility Regime Adjustment and 
Optimization Bias Adjustment techniques. 

Start with a pure cash portfolio of USD 100,000,000 and an analysis date of April 28th 2012: 

 

Next, create a new rebalance profile with a Single Optimization rebalancing method, Max Utility 
optimization type and GEM2 as the risk model. Set the benchmark to cash and the investment universe 
to the MSCI World - Daily: 

 

Further constraints can include a minimum number of 100 and a maximum number of 250 stocks to be 
included in the optimal portfolio: 
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In order to incorporate an asset level bound of MSCI World weight plus 3%, you need define an asset 
attribute and upload the respective user data into BPM. 

 

 

You can add a factor-level constraint on industries of minimum 0 and maximum 10% weight. Finally, tick 
the Invest All Cash Box in the Cash Rules section: 
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Note that by not defining any expected returns (alphas), the optimizer will effectively minimize risk 
(given the specified constraints), making the optimized portfolio a minimum volatility one. To run the 
optimization, save the rebalance profile defined above and start the Rebalance Tool: 

 
The optimal portfolio contains 100 assets and an ex-ante annualized total risk of 10.32%. For the same 
date, the MSCI World has an ex-ante annualized total risk of 18.49% under GEM2 - a risk reduction of 
8.17 percent points. 

 

The largest holding in the optimized portfolio is Kimberley Clark Corp (1.92%), and the smallest is 
Motorola Mobility (0.30%). Industry exposures are concentrated in Banks, Telecomms, Pharma, Utilities 
and Food & Beverages: 
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 A risk decomposition using the Correlation Risk Attribution methodology shows that the majority of the 
optimized portfolio’s total risk of 10.32% stems from common factor risk (9.32%), with minor 
contributions from specific risk (0.23%) and currency (0.77%): 

 

To replicate the analysis using GEM3 as the risk model, create a new rebalance profile with the same 
constrains as the ones defined above, but using the GEM3 model: 

 

The GEM3 optimal portfolio contains 100 assets and an ex-ante annualized total risk of 8.37%. For the 
same date, the MSCI World has an ex-ante annualized total risk of 16.55% under GEM3. A risk reduction 
of 8.18 percent points was achieved - very similar to the GEM2 Case (8.17 percent points of risk 
reduction) but with lower total risk levels:  

 

The largest holding in the optimal portfolio is Kimberly Clark Corp (2.66%), and the smallest is Coca Cola 
(0.02%). Industry exposures are similar to the ones obtained when optimizing with GEM2 – with the 
notable exception of Banks: 
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A risk decomposition using the Correlation Risk Attribution methodology shows a similar picture 
compared with GEM2: The majority of the portfolio’s total risk of 8.37% stems from common factor risk 
(7.65%) and minor contributions from specific risk (0.28%) and currency (0.43%): 
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 About MSCI  
 MSCI Inc. is a leading provider of investment decision support tools to investors globally, including asset managers, banks, hedge funds and pension funds. MSCI 

products and services include indices, portfolio risk and performance analytics, and governance tools.  

 The company’s flagship product offerings are: the MSCI indices which include over 148,000 daily indices covering more than 70 countries; Barra portfolio risk and 
performance analytics covering global equity and fixed income markets; RiskMetrics market and credit risk analytics; ISS governance research and outsourced proxy 
voting and reporting services; FEA valuation models and risk management software for the energy and commodities markets; and CFRA forensic accounting risk 
research, legal/regulatory risk assessment, and due-diligence. MSCI is headquartered in New York, with research and commercial offices around the world. 


