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 Background and Motivation
 Portfolio Visualizer Tools for Investors

 Overview of tools and related theoretical 
background

 Investment process alignment

 Live examples

 Limitations of Financial Modeling
 Q & A



 Empower investors, advisors and investment 
managers with better tools

 Focus on quantitative, factor based investing
 Easy-to-use web based platform
 No product promotions or bias
 Support self-guided education



 Portfolio and asset allocation backtesting
 Explore portfolio construction and diversification benefits
 Explore risk metrics and risk tolerance

 Monte Carlo simulation
 Explore long term expected portfolio growth and portfolio survival 

during retirement withdrawals
 Portfolio optimization

 Modern portfolio theory
 Efficient frontier and mean variance optimization
 Black-Litterman model
 Risk reduction (CVaR, risk parity)

 Factor model regression analysis (CAPM, FF3, CH4, FF5)
 Understanding risk factors and fund performance attribution

 Tactical asset allocation models
 Managing portfolio risk



 Explore return and risk characteristics of different asset allocations
 Asset allocation is the primary driver of portfolio returns
 Identify diversification benefits

 Easy comparisons
 Portfolios and asset allocations
 Rebalancing strategies
 Nominal vs. real returns
 Portfolio asset correlations
 Portfolio yield and income

 Impact of contributions and withdrawals
 Risk and return decompositions
 Portfolio exposures

 Equity – break-downs by market capitalization, industry sector, and region
 Fixed income – break-downs by credit quality and maturity

 Impact of management fees



 Risk and return measures
 CAGR, standard deviation
 Beta, Market correlation
 Sharpe, Sortino and Treynor Ratios
 Skewness and kurtosis of return distribution
 Value-at-Risk (VaR), Conditional Value-at-Risk (CVaR)
 Drawdowns and recovery times
 Risk and return contributions of portfolio assets
 Rolling returns
 Worst year performance
 Positive vs. negative periods & gain/loss ratio

 Statistical metrics vs. personal risk tolerance





 Explore expected future portfolio growth and sustainable withdrawals
 Sequence risk of returns
 Variability of outcomes

 Withdrawal models
 Fixed withdrawals (inflation adjusted)
 Percentage based withdrawals
 Life expectancy based withdrawals (RMD)

 Multiple simulation models
 Historical returns
 Statistical distributions
 Forecasted returns

 Retirement planning
 Portfolio glide paths
 Multiple time dependent cashflows
 Stress test sequence of returns risk





 Modern portfolio theory by Harry Markowitz
 Maximize expected return based on portfolio risk

 Minimize portfolio risk based on expected return
 Efficient Frontier plots with historical or forecasted 

returns
 Highlights the return and risk relationship

 Evaluating assets in the context of overall portfolio
 Unconstrained vs. constrained optimization
 Rolling optimization
 Other optimization strategies:

 Expected tail loss (CVaR), risk budgeting, target volatility





 Main weaknesses of mean variance optimization
 Concentrates the portfolio assets based on past 

performance and thus loses future diversification benefits
 Results are typically unstable and vary significantly based 

on inputs (asset returns and correlations are dynamic)
 Ignores skewness and kurtosis of asset returns

 Black-Litterman model
 No need to estimate expected asset returns
 Derive equilibrium returns for benchmark portfolio
 Update benchmark portfolio weights based on investor’s 

views 
 Supports both relative and absolute views on asset returns
 Supports confidence levels for views





 Explain returns by risk factor exposures
 Performance attribution of fund returns
 Portfolio tilts to size/value
 Active fund analysis (active fund manager alpha, closet index, …)
 Smart beta ETFs and related factor exposures

 Factor regression across multiple factor models
 Capital Asset Pricing Model (market beta)
 Fama-French 3-factor model (MKT-Rf, SMB, HML)
 Carhart 4-factor model (MKT-Rf, SMB, HML, MOM)
 Fama-French 5-factor model (MKT-Rf, SMB, HML, RMW, CMA)
 Fixed income factor models (TRM, CDT)
 Other equity factors (quality, low beta, …) and custom combinations





 Explore tactical asset allocation models that aim to provide better risk adjusted returns

 Protecting capital during major drawdown events

 Models can be based on multiple techniques such as

 Economic and fundamental indicators

 Technical indicators

 Sentiment indicators

 Volatility indicators

 Combinations of above

 Many popular technical indicators are based on momentum

 Premier market anomaly observed across multiple asset classes and market regions

 Tactical asset allocation can be controversial

 Market timing is seldom easy and reliable

 Many published models are subject to data mining and over optimization

 Many models use binary on/off risk model that assumes 100% confidence in signals

 Tactical asset allocation models can have long periods of underperformance

 Tax implications can have big impact on tactical asset allocation model returns

 Multiple research papers both in favor and against market timing





Domestic Stocks International Stocks Real Estate Commodities Bonds

B&H MA MOM B&H MA MOM B&H MA MOM B&H MA MOM B&H MA MOM

CAGR 11.74% 11.56% 11.78% 9.44% 10.62% 9.69% 13.67% 13.85% 14.43% 5.64% 7.88% 8.63% 8.55% 8.43% 9.17%

StDev 15.01% 12.00% 11.90% 17.04% 12.45% 11.86% 16.92% 12.17% 12.19% 19.15% 15.19% 15.23% 8.37% 7.11% 5.94%

Sharpe 0.50 0.57 0.59 0.33 0.49 0.44 0.56 0.74 0.78 0.13 0.26 0.31 0.45 0.50 0.70

Max DD -50.21% -23.58% -29.58% -56.68% -21.07% -25.72% -68.30% -20.78% -19.98% -69.38% -52.38% -55.02% -20.97% -11.26% -6.41%

 12 month moving average and time series momentum 
comparison across asset classes from January 1976 to 
December 2014
 Used with permission from DIY Financial Advisor by David 

Foulke, Jack Vogel, and Wesley Gray (Wiley, 2015)





 Models and related tools can be helpful in understanding concepts and 
market dynamics

 Understanding limitations and assumptions behind models is important
 Common limitations and issues

 Assumptions on return distribution (skewness, kurtosis)
 Limited amount of historical data for statistical analysis
 Asset returns, volatilities and correlations are dynamic and change over time
 Fundamental changes in the macro environment (e.g. interest rates)
 Future returns may be different than past returns (unexpected events)
 Taxes and trading costs are typically not reflected in the results
 Model may suffer from biases

▪ Data mining and data fitting bias
▪ Sample selection bias
▪ Survivorship bias
▪ Look ahead bias




