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•  Complicated subject 
•  Theoretically correct measures are 

difficult to construct 
•  Different statistics or measures are 

appropriate for different types of 
investment decisions or portfolios 

•  Many industry and academic measures 
are different 

•  The nature of active management leads to 
measurement problems 

Introduction 
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Dollar-weighted returns 
•  Internal rate of return considering the cash 

flow from or to investment 
•  Returns are weighted by the amount invested 

in each stock 
Time-weighted returns 
•  Not weighted by investment amount 
•  Equal weighting  

Dollar- and Time-Weighted Returns 
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Text Example of Multiperiod Returns 

Period   Action 
  0   Purchase 1 share at $50 
  1   Purchase 1 share at $53 

   Stock pays a dividend of $2 per 
   share 

  2   Stock pays a dividend of $2 per 
   share 

   Stock is sold at $108 per share 
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Period  Cash Flow 

  0   -50 share purchase 

  1   +2 dividend   -53 share purchase 

  2   +4 dividend  + 108 shares sold 

Internal Rate of Return: 

Dollar-Weighted Return 
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Time-Weighted Return 

Text Example Average: rG = [ (1.1) (1.0566) ]1/2 - 1 
 = 7.81% 
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•  Benchmark portfolio 
– Comparison with other managers of similar 

investment style 
– May be misleading 

Adjusting Returns for Risk 
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Figure 24.1 Universe Comparison 
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1)  Sharpe Index 

rp  = Average return on the portfolio  

rf  = Average risk free rate 

p 
= Standard deviation of portfolio  

 return 
σ

Risk Adjusted Performance: Sharpe 
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2)  Treynor Measure 

rp = Average return on the portfolio  

rf = Average risk free rate 

ßp = Weighted average β for portfolio 

Risk Adjusted Performance: Treynor 
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Risk Adjusted Performance: Jensen 

3)  Jensen’s Measure 

p = Alpha for the portfolio 
rp  =  Average return on the portfolio 

ßp =  Weighted average Beta 

rf  =  Average risk free rate 
rm =  Average return on market index portfolio 

α
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Information Ratio 

Information Ratio = αp / σ(ep) 

Information Ratio divides the alpha of the 
portfolio by the nonsystematic risk 

Nonsystematic risk could, in theory, be 
eliminated by diversification 
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M2 Measure 
•  Developed by Modigliani and Modigliani 
•  Equates the volatility of the managed 

portfolio with the market by creating a 
hypothetical portfolio made up of T-bills 
and the managed portfolio 

•  If the risk is lower than the market, 
leverage is used and the hypothetical 
portfolio is compared to the market 
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M2 Measure: Example 
Managed Portfolio:  return = 35%  standard deviation = 42% 

Market Portfolio:  return = 28%  standard deviation = 30%   
 T-bill return = 6% 

Hypothetical Portfolio: 

30/42 = .714 in  P   (1-.714) or .286 in  T-bills 

(.714) (.35) + (.286) (.06) = 26.7% 

Since this return is less than the market, the managed portfolio 
underperformed 
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Figure 24.2 M2 of Portfolio P 



24-16 

It depends on investment assumptions 
1) If the portfolio represents the entire investment 

for an individual, Sharpe Index compared to the 
Sharpe Index for the market 

2) If many alternatives are possible, use the 
Jensen α or the Treynor measure 
 The Treynor measure is more complete because 
it adjusts for risk 

Which Measure is Appropriate? 



24-17 

Table 24.1 Portfolio Performance 
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Figure 24.3 Treynor’s Measure 
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Table 24.2 Excess Returns for Portfolios P and Q 
and the Benchmark M over 12 Months 
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Table 24.3 Performance Statistics 
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Performance Measurement for Hedge 
Funds 

•  When the hedge fund is optimally 
combined with the baseline portfolio, the 
improvement in the Sharpe measure will 
be determined by its information ratio: 
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Performance Measurement with 
Changing Portfolio Composition 

•  For actively managed portfolios, it is 
helpful to keep track of portfolio 
composition and changes in portfolio 
mean and risk 



24-23 

Figure 24.4 Portfolio Returns 
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Market Timing 

•  In its pure form, market timing involves 
shifting funds between a market-index 
portfolio and a safe asset 

•  Treynor and Mazuy: 

•  Henriksson and Merton: 
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Figure 24.5 Characteristic Lines: Panel A: No Market Timing. 
Panel B: Beta Increases with Expected Market Excess. Return 

Panel C: Market Timing with Only Two Values of Beta. 
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Table 24.4 Performance of Bills, Equities and 
(Annual) Timers – Perfect and Imperfect  
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Figure 24.6 Rate of Return of a Perfect Market Timer as 
a Function of the Rate of Return on the Market Index 
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Figure 24.7 Scatter Diagram of Timer 
Performance  
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Style Analysis 

•  Introduced by William Sharpe 
•  1992 study of mutual fund performance 

– 91.5% of variation in return could be 
explained by the funds’ allocations to bills, 
bonds and stocks 

•  Later studies show that 97% of the 
variation in return could be explained by 
the funds’ allocation to a broader range of 
asset classes 
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Table 24.5 Style Analysis for Fidelity’s 
Magellan Fund 
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Figure 24.8 Fidelity Magellan Fund Cumulative 
Return Difference: Fund versus Style Benchmark 

and Fund versus SML Benchmark 
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Figure 24.9 Average Tracking Error for 
636 Mutual Funds, 1985-1989 
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Morningstar 

•  Morningstar computes fund returns as well 
as a risk measure based primarily on fund 
performance in its worst years 

•  The risk-adjusted performance is ranked 
across funds in a style group and stars are 
awarded 
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Evaluating Performance Evaluation 

•  Performance Evaluation has two problems 
– Many observations are needed for significant 

results 
– Shifting parameters when portfolios are 

actively managed makes accurate 
performance evaluation all the more elusive 
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Figure 24.10 Rankings Based on Morningstar’s Category 
RARs and Excess Return Sharpe Ratios  
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•  Decomposing overall performance into 
components 

•  Components are related to specific 
elements of performance 

•  Example components 
– Broad Allocation 
–  Industry 
– Security Choice 
– Up and Down Markets 

Performance Attribution 
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Set up a ‘Benchmark’ or ‘Bogey’ portfolio 
•  Use indexes for each component 
•  Use target weight structure 

Attributing Performance to 
Components 
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•  Calculate the return on the ‘Bogey’ and on 
the managed portfolio 

•  Explain the difference in return based on 
component weights or selection 

•  Summarize the performance differences 
into appropriate categories 

Attributing Performance to Components 
Continued 
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Where B is the bogey  portfolio and p is the managed portfolio 

Formula for Attribution 
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Figure 24.11 Performance Attribution of 
ith Asset Class 
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Table 24.6 Performance of the 
Managed Portfolio  
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Table 24.7 Performance Attribution  
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Table 24.8 Sector Selection within the 
Equity Market 
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Table 24.9 Portfolio Attribution: 
Summary  


