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MOTIVATION

• Home bias persists: 

• Intra-EU equity HB has dropped in 2010s from 90% to 82% for EZ countries

• EU investors remain heavily concentrated in domestic markets

• Low levels of corporate investments in some EU countries

• Several benefits of fostering CB investments:

• Diversification strengthens resilience to economic shocks: capital markets channel of 
risk-sharing

• Improve the allocation of savings (& the capacity to finance innovation)

• More diversification should help improve the performance of investors’ portfolios
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THIS PAPER

Focus on the gains of further financial integration from the investor point of view

1. Realistic portfolio optimization: 

• Uses constrained portfolio optimization models

• Compare optimal portfolio to a realistic reference portfolio

• Out-of-sample analysis: Simulate real-time decision-making by investors

2. EU-centric approach: Assesses diversification within the EU, not globally

3. Robustness checks: Includes additional constraints on institutional quality and 

political risk

4. Performance under uncertainty: Examines effect of market volatility on 

diversification gains
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DATA

• Scope: 21 EU countries, listed shares, daily data (2009–2023, 3,783 
observations)

• Total return indexes (price + dividends/capital repayments): stationary, but 
not normally distributed

• Sources:

• Market cap: World Federation of Exchanges, World Bank

• GDP: World Bank, OECD

• Volatility: VSTOXX (market volatility quintiles)

• Institutional quality: World Bank WGI (Voice & accountability, political 
stability, rule of law)
→ Robustness check: Alternative indicators (Coppedge et al., 2023)
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MAIN ASSUMPTIONS

• Portfolios follow national indexes: no optimization within national indexes

• Intra-EU reallocation only: external exposures unchanged

• Risk free rate: 1-month Euribor

• Reference portfolio:

• Based on IMF (CPIS) and ECB data (mutual fund investments)

• Use 3-step method (Monti & Felettigh, 2008) to adjust for mutual funds' role

• Benchmark: representative national investor (stable over sample period)

    → Robustness: 100% domestic portfolio as alternative
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METHODS

• Optimal distribution and diversification gains using the mean-variance optimization 
framework

• Performance metric: Delta Sharpe ratio = optimal SR – benchmark SR

• Rolling-window approach (DeMiguel et al., 2009):

1. Estimate optimal weights using past 3 years

2. Apply weights for the next 6 months

3. Roll forward and repeat

• Test significance: bootstraps accounting for non-normal returns (Ledoit&Wolf 2008, 2011) 

• Portfolio strategies:

• Heuristic portfolios: 1/N, market capitalization or GDP weighted

• Max Sharpe ratio:  without and with constraints (no short selling, limits based on GDP/market cap) 

• Min variance: same constraints

• ICA-based: a combination of minimum variance and risk parity portfolios
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SIGNIFICANT GAINS FOR 8 COUNTRIES – DELTA SHARPE RATIOS 

• Gains are statistically 

significant (10% level) for 8 

countries

• Larger gains with 

constraints based on GDP

• These countries represent 

over 50% of listed equity 

investment in the EU
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CEEC’S SHARE IN EU MARKET CAP, GDP, AND OPTIMAL PORTFOLIOS 
(%)

• Gains achieved by reallocating investments toward other EU countries, especially CEECs

• This requires deeper equity markets in some countries, particularly in CEECs

• Cross-border investment should be supported (e.g., Capital Markets Union)

• Convergence in capital market size (as % of GDP) would:

• Increase diversification gains

• Raise CEECs’ share in portfolios to over 20%
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LEVEL OF VOLATILITY – DELTA SHARPE RATIOS

• Market volatility 

levelsclassified into quintiles 

(VSTOXX)

• Optimal portfolio models 

perform better in low-

volatility periods

• Notably in Poland, Germany, 

Italy, and Spain

• Gains are limited or 

negligible during high-

volatility periods
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COVID AND ENERGY CRISES – DELTA SHARPE RATIO

Delta Sharpe ratio during 

crises mirrors high-

volatility trends, with 

exceptions:

• Spain: Higher SR during 
COVID, lower during 
energy crisis

• Poland: Higher SR during 
energy crisis
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DIVERSIFICATION GAINS ARE NOT ASSOCIATED WITH LOWER 
INSTITUTIONAL QUALITY OR HIGHER POLITICAL RISK

Table. CEEC’s mean share with constraints on institutional indicators for the 

four largest countries exhibiting significant gains

• Political risk may deter investors from reallocating portfolios toward higher-risk countries, 

especially amid democratic decline and geopolitical tensions

• Additional constraints: ensure optimal portfolios maintain or improve average institutional quality

• CEECs’ portfolio share remains elevated, even with institutional and GDP constraints
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CONCLUSIONS

• Significant diversification gains are possible for EU investors by reducing home 

bias and diversifying more across EU countries

• Out-of-sample estimates show improved performance for up to 8 EU countries 

covering more than 50% of total EU investment in listed shares 

• Diversification benefits are particularly robust in four large EU countries and are 

more pronounced during periods of low market volatility

• Institutional quality and political risk constraints do not reduce gains –

portfolios remain compatible with investor preferences

• Developing CEEC capital markets is key to meeting increased demand from 

diversified portfolios

• Results support further progress on the CMU to boost CB investments and market 

integration
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SUMMARY STATISTICS OF THE ANNUALISED RETURNS OF LISTED SHARES FOR 
FULLY DOMESTIC PORTFOLIOS AND THE REALISTIC REFERENCE PORTFOLIOS
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METHODS – OPTIMIZATION STRATEGIES

Δ SR = SRoptimal − SRRRP

Maximum sharpe ratio approach:

Sharpe ratio & Delta sharpe ratio:

Minimum variance approach:

Independent component analysis approach: 
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BASELINE: RRPS AND OPTIMAL PORTFOLIOS: DELTA SHARPE RATIOS
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BASELINE: RRP AND OPTIMAL PORTFOLIOS: REDUCTION IN THE LOG-VARIANCE
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DELTA SHARPE RATIOS – CONSTRAINTS ON INSTITUTIONAL INDICATORS
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CEEC MEAN SHARE WITH CONSTRAINTS ON INSTITUTIONAL INDICATORS
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SHARPE RATIOS – ROBUSTNESS ANALYSIS
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CONSTRAINTS AND MAXIMUM SHARPE RATIO
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