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ABSTRACT 

Investment assessment is important to both retail and institutional investors. However, 

most of the papers are addressed to professionals and only few of them are conceivable by 

finance students. In this paper I present a comprehensive portfolio evaluation following CFA’s 

approach: Measure of Returns, Returns adjusted for Risk, Attribute Performance. All 

calculations are presented in simple excel formulas. 
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INTRODUCTION 

Modern portfolio theory (MPT) is developed by Harry Markowitz (1952) presented in 

his paper "Portfolio Selection," which was published in the Journal of Finance in 1952. H. 

Markowitz was later awarded a Nobel Prize in Economic Science for his work on MPT. 

Portfolio theory is the analysis of how risk-averse investors can construct portfolios to 

maximize expected return consistent with investor’s acceptable level of risk. According to 

Markowitz’s MPT it is possible to collect a set of financial assets in an optimal portfolio that 

will provide the investor maximum returns with a minimum risk. In fact, capital market theory 

and MPT tell us that the focus of portfolio design and management should be the risk of the 

entire portfolio, not the risk of the individual assets. In other words, it is possible to combine 

risky financial assets and construct a portfolio whose expected return is the weighted average 

of assets’ returns, but with considerably lower risk. This is because of the diversification effect 

of assets composing the portfolio, i.e. the combination of assets in a portfolio with returns that 

are not perfectly positively correlated. As a result, the portfolio variance (risk) will be lower 

without sacrificing the portfolio’s return. Hence, it is evident that the focus of a risk adverse 

investor is on the risk of a portfolio. 

Evaluating investment portfolio is a critical task for investors and important for 

managers of funds. Especially in the case where a portfolio manager is hired for managing a 

mutual fund, a pension fund or any collective investment scheme has an increase professional 

interest in evaluating his/her performance. Even if past returns do not guarantee future 

performance, companies managing funds and portfolios on behalf of their principals are 

obliged by regulatory bodies to report to the capital market authorities the evaluation of their 

performance periodically. Assessment of portfolio management is also important from the 

agency theory point of view. The evaluation of financial portfolios potentially presents 

conflicts between the principals (i.e., customers, investors) and the agent (portfolio manager). 

There are many different ways in which this could occur. For example, a portfolio manager 

could - without prior notice - take a high-risk position in the market despite her/his client's 

order in which case a moral hazard problem is generated.  

https://www.investopedia.com/terms/p/portfolio.asp
https://www.investopedia.com/terms/h/harrymarkowitz.asp
https://www.investopedia.com/terms/e/expectedreturn.asp
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As another example, the manager could present his/her performance in such a way as 

to mislead investors into choosing him/her to manage their funds, so the financial illiteracy of 

investors is vital. Finally, a portfolio manager might fail in attribution analysis (i.e., allocation 

and selection effects) and performed worse than the benchmark, which forms an adverse 

selection issue. 

Risk measurement is also important for both the investment securities industry and the 

regulatory authorities as well. As noted by IOSCO (1998) “The implementation of strong and 

effective risk management and within securities firms [and financial intermediaries in general] 

promotes stability throughout the entire financial system and therefore the interest of 

regulators is high in quantifying risk. … Sound and effective risk management and controls 

promote both securities firm and industry stability which, in turn, inspires confidence in the 

investing public and counterparties. … The importance of effective risk management and 

controls in protecting against serious and unanticipated loss is perhaps best illustrated by some 

recent cases where risk management and controls broke down or were not properly 

implemented …”. Thus, it is very important for a portfolio manager to identify the sources of 

risk, to quantify them and report the outcome of risk measures. 

There are many papers and books attempting investments and portfolio appraisal. 

However, most of them are addressed to professionals, and sophisticated investors or advanced 

finance students Elton & Gruber (1995); Fabozzi & Grant, Chapter 2, (2001); Aragon & 

Ferson (2006); Jorion (2006); Jones (2009). There are also papers written for readers with 

different types of background (Aven 2016) or from a regulatory perspective (IOSCO 1998) or 

both Kalyvas et al. (2004). Others are hard to follow due to their size (Bodie et al 2014) or too 

much complicated and voluminous Reilly et al. (2018), and others are demanding a good 

knowledge of VBA and macro formulas in excel (Benninga 2014) or are market specific 

Gkillas et al. (2020). On the flip side, there are also documents by banks or professional 

organizations such as CFA, presenting the case of portfolio management and assessment in a 

sporadic rather than a comprehensive and unified way (Clare, CFA), in form of Q&A for 

investors or in terms of exercises and test questions. Thus, there are only few that are cohesive 

and focused on portfolio evaluation, and at the same time are conceivable by undergraduate 

business and finance students.  

This note aims to fill this gap. In this paper I present a comprehensive portfolio 

evaluation following CFA’s approach: Measure of Returns, Returns adjusted for Risk, and 

Attribute Performance. In particular, this document is concerned with the various risk 

measures of a portfolio. I will base my presentation in a case were the objective is to evaluate 

the performance of a portfolio manager such as the manager of a mutual fund or a pension 

fund and so on. All calculations are in excelling spreadsheet using simple formulas step-by-

step. Section 2 discusses the risk measures of a portfolio (absolute and relative measures). 

Section 3 estimates the absolute returns adjusted to risk. In section 4 the multimanager model 

is briefly discussed and the stability of three managers and their performance over time is 

evaluated. Finally, in section 5, the difference between a managed portfolio’s performance and 

that of the benchmark portfolio is examined. Thus, the overall performance is decomposed into 

the allocation effect and the selectivity component. Last section concludes the paper. 

The Case 

We suppose a portfolio of various financial assets of a total value of USD 200,000. At 

the end of each month we collect the value of the portfolio.  
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Returns are calculated as 𝑙𝑛 (
𝑃𝑡

𝑃𝑡−1
), where 𝑃𝑡 is the value of the portfolio at the end of 

month t. Table 1 shows the hypothetical returns series of the portfolio (column B) over 12 

periods of time (months) with 5.79% average return (red horizontal line). Figure 1 also depicts 

the variability of the returns around its average return (red horizontal line). 

 
Table 1 

PORTFOLIO (P/F) RETURNS, COMPOUNDED AND CUMULATIVE 

Column 

Line 
A B C D E 

2 Period Return 
Single period 

Return 

Compounded 

Return 

Cumulative 

Return (%) 

3 1 0.09 1.09 1.09 9 

4 2 0.11 1.11 1.2099 20.99 

5 3 0.06 1.06 1.282494 28.2494 

6 4 0.08 1.08 1.38509352 38.509352 

7 5 -0.04 0.96 1.329689779 32.9689779 

8 6 0.06 1.06 1.409471166 40.9471166 

9 7 0.075 1.075 1.515181503 51.5181503 

10 8 0.085 1.085 1.643971931 64.3971931 

11 9 0.07 1.07 1.759049966 75.9049966 

12 10 -0.3 0.7 1.231334976 23.1334976 

13 11 0.055 1.055 1.2990584 29.90584 

14 12 0.08 1.08 1.402983072 
 

40.2983072 
 

 
   

  

 
   

=D13*C14 =(D14-1)*100 

 

 

FIGURE 1 

 PORTFOLIO RETURNS OVER 12 PERIODS 

From Table 1 we observe that the portfolio has a cumulative return over the 12 periods 

40.3% approximately.  

However, it should be noted that this yield only makes sense if the returns of the 

portfolio are reinvested and earn interest over time.  

One of the objectives of the portfolio manager is to add value to the managed capital 

more than the performance of a benchmark such as the stock market index. Suppose that over 
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the 12 time periods benchmark returns are as in column B in Table 2. We thus calculate the 

Geometric Added Value (GAV): 

GAV = 100*1
Return 1

Return 1






















Benchmark

Fund
 [1] 

Table 2 

PORTFOLIO’S ADDED VALUE 

Column 

Line 
A B C D E F 

1 Period Return 
Benchmark 

Return 

Single period 

Return 

Compounded 

Return 

Cumulative 

Return (%) 

2 1 0.09 0.1 1.1 1.11 11 

3 2 0.11 0.09 1.09 1.2099 20.99 

4 3 0.06 0.05 1.05 1.173603 17.3603 

5 4 0.08 -0.03 0.97 1.13839491 13.839491 

6 5 -0.04 -0.045 0.955 1.218082554 21.808255 

7 6 0.06 0.07 1.07 1.303348332 30.334833 

8 7 0.075 0.065 1.065 1.388065974 38.806597 

9 8 0.085 0.05 1.05 1.457469273 45.746927 

10 9 0.07 0.06 1.06 1.544917429 54.491743 

11 10 -0.3 -0.3 0.7 1.0814422 8.14422 

12 11 0.055 0.035 1.035 1.119292677 11.929268 

13 12 0.08 0.05 1.05 1.175257311 17.525731 

14 Cumulative return 40,30% 17,53% 
  

15 
Arithmentic Value 

Added 
22,77% =B18-C18 

  

16 
Geometric Value 

Added 
22,73% =((1+B18/100)/(1+C18/100)-1)*100 

Risk Measures 

The most important characteristic of the distribution of returns in a portfolio is its risk. 

Asset allocation decisions have the greatest impact on the risk a portfolio will face. Being able 

to quantify the risk of a portfolio allows investors to optimize potential returns because the 

better risk management, the more capital can be allocated to riskier assets that generate the 

highest returns. 

Absolute Risk Measures 

The usual measure of the volatility of a returns series is the variance and its standard 

deviation, which equals the square root of variance. Note that the unit of measurement for the 

variance is the square of the original unit while its standard deviation restores the original units 

of measurement (here %). Mean Absolute Deviation (MAD) is the sum of the absolute 

difference of returns from the average return divide by the number of time periods in Figure 2. 
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FIGURE 2 

PORTFOLIO AND BENCHMARK RETURNS 

Value-at-Risk (VaR) is used to quantify risk and applies to any financial instrument. VaR 

measures the potential loss in value of a risky asset or portfolio over a defined period for a 

given confidence interval. Regulators also have become interested in the measure of VaR 

(Basel Committee on Banking Supervision, SEC and almost all regulatory authorities). 

According to Jorion (2006) “VaR describes the quantile of the projected distribution of gains 

and losses over the target horizon. Intuitively, VaR summaries the worst loss over a target 

horizon with a given level of confidence. VaR is measured in currency units, which makes it 

more intuitive to understand. VaR is also based on the current positions, so is a forward-

looking measure of risk” 

The simple VaR calculation is given in Figure 3. In its simple calculation VaR is computed as: 

 

𝑉𝑎𝑅 = 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑣𝑎𝑙𝑢𝑒 ∗ (𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑚𝑒𝑎𝑛 𝑟𝑒𝑡𝑢𝑟𝑛 − 𝛼 ∗ 𝑆𝐷) [2] 

Where α is the confidence level and SD the standard deviation of the portfolio returns. 

For a more detailed discussion on the advantages and disadvantages of the various techniques 

estimating VaR and the Monte Carlo simulation method according to the Basel Committee 

regulatory framework refer to Kalyvas et al (2004). In our case we find that the portfolio worth 

USD 200,000 cannot have an expected loss of more than USD 42,300.5 per month at 95% of 

the time. In contrast, the VaR for the benchmark is USD 37,400 approximately per month.  

Investors are aware about downside losses versus upside gains. That is investors 

associate risk with negative returns or, more generally, returns below their expectations. The 

history of downside risk measures is long, and several such risk measures have been suggested 

in the literature (Nawrocki 2005), for a brief history of the downside risk measures and Estrada 

(2006). Example: consider the case where between two portfolios one has a risk of 4.13% and 

the other 0.35%. The average return of the first is 33.87% and of the second –75.25%. With 

only the criterion of a standard deviation of returns, a conservative investor would probably 

choose the second investment. Therefore, the criterion of standard deviation alone is not 

enough. 

The first risk measure in the category of the downside risk measures is semi-variance 

and its associated semi-deviation: 
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Semi-Deviation =
n

RRRR
n

i

ii



1

2 )(  where)(

  [3] 

The semi-variance is like the variance except that in the calculation no consideration is given 

to returns above the expected return. That is, it measures downside volatility or, more 

precisely, volatility below the average return. Instead of the average return one could put the 

benchmark return, the risk-free rate or any other value. Similarly, other risk measures in the 

same category include: 

(i). Shortfall Risk: 

Shortfall Risk = 100*
returns of # total

return target  returns of # 
 

(ii). Expected Downside Value: 

Expected Downside Value (EDV) = 
n

TRTR
n

i

ii



1

  where,

 [4] 

where Τ is the target-return. 

(iii). Downside Deviation: 

DD = 
n

TRTR i

n

i

i 


  where)(
1

2

 [5] 

From Table 3 we see that: 

(i). The semi-variance, i.e. the volatility of the portfolio returns that are less than the average 

return is equal to 9.924%, compared to the standard deviation of 10.7%. 

(ii). The shortfall risk size was found to be 75% when the target return was set at 8.5%. That 

is, 75% of periodic returns are less than 8.5% per month. 

(iii). The expected maximum loss (EDV) was found to be -5.2%, given the target yield of 

8.5%. That is, when returns fall below the target return, they fall by an average of 5.2% per 

month. 

(iv) The downside deviation (DD) was found to be 3.34%. 

 

Relative Risk Measures 

One of the goals of portfolio management is to add value to a benchmark. The 

benchmark is selected to guide the desired level of risk that the investment strategy wants to 

take. If the benchmark is chosen in such a way that on the one hand it reflects the aversion to 

the investor's risk and, on the other hand it gives the expected target return of the investor, then 

what ultimately counts is to assess the portfolio risk in relation to the risk of the benchmark. If 

the portfolio was riskier than the benchmark, then the rational investor expects higher returns. 

On the other hand, if the risk of the managed portfolio is less than that of the benchmark, then 

the manager probably avoided taking risks that would give him higher returns and therefore 

did not meet the long-term goals of his/her customer in Table 3. 
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Table 3 

 ABSOLUTE RISK MEASURES 

Column 

 

Line 

A B C D E F G 

2 Period P/F 

Return 

Benchmar

k Return 

P/F [R<R(avg)]^2 Benchmark 

[R<R(avg)]^2 

P/F Return - 

Target Ret 

F^2 

3 1 0,09 0,1     

4 2 0,11 0,09     

5 3 0,06 0,05   -0,025 0,000625 

6 4 0,08 -0,03  0,002139063 -0,005 0,000025 

7 5 -0,04 -0,045 0,005687674 0,003751563 -0,125 0,015625 

8 6 0,06 0,07   -0,025 0,000625 

9 7 0,075 0,065   -0,01 0,0001 

10 8 0,085 0,05     

11 9 0,07 0,06   -0,015 0,000225 

12 10 -0,3 -0,3 0,11250434 0,100014063 -0,385 0,148225 

13 11 0,055 0,035   -0,03 0,0009 

14 12 0,08 0,05 
 

 -0,005 0,000025 

15    =IF(B12<$B$16,(B12-$B$16)^2,"") SUM(G3:G14) = 0,166375 

16 Mean 0,035417 0,01625  

17 MAD 0,054583 0,06458333 =AVERAGE(ABS(C3-$B$16)) 

18 Variance 0,01146 0,01077552 =VARP(C3:C14) 

19 Standard    

20 Deviation (SD) 0,107053 0,10380521 =STDEVP(C3:C14) 

21 Required VaR 0,95 (or α = 0.05)  

22 # of SD -1,64485 =NORMSINV(1-B21) 

23 Portfolio value 200000   

24 5% VaR     

25 of $200,000 -42300,5 -37398,874 =-B23*((C16)-B22*(C20)) 

26 P/F_Semi-Dev. 0,099244 =SQRT(SUM(D3:D14)/12) 

27 BNCHM_Semi-

Dev. 

0,093944 =SQRT(SUM(E4:E15)/12) 

28 P/F Target Return 0,085   

29 Shortfall Risk 0,75 =COUNT(F3:F14)/COUNT(B3:B14) 

30 Expected (DV) -0,05208 =SUM(F3:F14)/COUNT(B3:B14) 

31 Downside Deviation 0,033991 =SQRT(G16)/COUNT(B3:B14) 

Thus, while the standard deviation is a satisfactory approximation of the absolute 

magnitude of the risk of portfolio returns, the relative risk is calculated from how portfolio 

returns, and benchmark returns change over time.  

If the returns on the portfolio and the benchmark are moving up and down at the same 

time, then there is a degree of absolute risk measured by the standard deviation, but there is no 

relative risk. If, on the other hand, the returns of the portfolio and the benchmark are not 

synchronized, for example, if the returns of the portfolio are more negative than the returns of 

the benchmark in downward markets, then the portfolio has a greater relative risk than the 

benchmark. Therefore, either the investment strategy needs to be reviewed or the manager's 

ability needs to be tested or both. 
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The first two of these quantities is the covariance coefficient (cov) and the correlation 

coefficient (ρ) of benchmark (B) returns and the portfolio returns (P) respectively: 

N

BBPP

BP

N

I

ii




 1

))([(

),cov( ,        𝜌(𝑃, 𝐵) =
𝑐𝑜𝑣(𝑃,𝐵)

𝜎(𝑃)(𝐵)
  [6] 

 

where, N is the number of periods, 𝜎(𝑃) is the standard deviation of portfolio returns, and 

𝜎(𝐵) is the standard deviation of benchmark returns. The correlation coefficient range is from 

-1 to +1. If the value of the correlation coefficient is equal to +1, then the returns of the two 

quantities are perfectly positively correlated with each other, while if it is equal to -1, then 

their returns are perfectly correlated negatively with each other. In case it gets the value zero, 

then the returns of the portfolio and the benchmark are unrelated to each other. 

When the portfolio returns and the benchmark returns are simultaneously either higher 

or lower than their average return, then the covariance takes a high value. The opposite 

happens when their odds are moving in the opposite direction. When the value of the 

covariance is very close to zero (or zero), then this is an indication that the choice of the 

benchmark is not appropriate for the needs of the portfolio. 

The square of the correlation coefficient gives us the coefficient of determination, R
2
. 

The coefficient of determination measures that part of the portfolio returns volatility that is 

interpreted by the benchmark returns volatility in our example. The range of values of the 

coefficient of determination is between 0 and 1, incl. When the value of the coefficient of 

determination R
2
 approaches the unit, then the volatility of the portfolio returns is significantly 

interpreted by the volatility of the benchmark returns. In our example it is (0.9586)
2
 = 0.9191, 

approximately. That is, the interpretability of the volatility of portfolio returns from the 

volatility of benchmark returns is very high. 

The beta coefficient (or systematic risk) measures the degree to which portfolio 

returns change, given the volatility of benchmark returns. The beta isolates the degree of 

market risk (benchmark) inherent in the portfolio, where the risk is determined by the overall 

volatility of returns. A very high beta value indicates that the portfolio has a higher risk than 

the benchmark. If the beta value is less than 1, then the portfolio returns are less volatile than 

the benchmark returns. If the beta value is higher than the unit, then the portfolio returns have 

a higher volatility, in terms of their average return over the study period, relative to those of 

the benchmark. Finally, a value of beta close to zero means that there is little correlation 

between portfolio returns and benchmark. The beta coefficient is the slope of the regression: 

𝑅𝑃 = 𝛼𝑃 + 𝛽𝑃𝑅𝐵 + 𝑒𝑃 [7] 

 

Where 𝛽𝑃 is the beta coefficient, 𝛼𝑃 is the intercept term, 𝑅𝑃  and 𝑅𝐵 the portfolio and 

benchmark returns respectively, and 𝑒𝑃 represents the random factor. The estimation of beta 

factor is then given by: 

 

𝛽̂ =
∑ (𝑃𝑖−𝑃̄)(𝐵𝑖−𝐵̄)𝑛

𝑖=1

∑ (𝐵𝑖−𝐵̄)2𝑛
𝑖=1

=
𝑐𝑜𝑣 𝑎𝑟𝑖𝑎𝑛𝑐𝑒(𝑃𝑖,𝐵𝑖)

𝑣𝑎𝑟 𝑖𝑎𝑛𝑐𝑒(𝐵𝑖)
= 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛(𝑃𝑖, 𝐵𝑖)

𝑠𝑡𝑑𝑒𝑣(𝑃𝑖)

𝑠𝑡𝑑𝑒𝑣(𝐵𝑖)
  [8] 

 

A negative value of the covariance between P and B will lead to a negative beta value 

(the standard deviation can never be negative), which means that there is an inverse 

relationship between the portfolio returns and the benchmark returns. The intercept term 

(known Jensen’s α measure) as is estimated be: 
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𝛼 = 𝑃̄ − 𝑏𝑒𝑡𝑎 ∗ 𝐵̄, where 𝑃̄,  𝐵 ̄ represents the average return of the portfolio and the 

benchmark respectively. Hence, the estimated regression is: 0.02+0.9887R(B) with coefficient 

of determination R
2
 = 0.9191 

From the results, beta coefficient of the portfolio is equal to about 0.9887 and is less 

than one. The alpha coefficient (or Jensen’s α. In fact, Jensen’s α coefficient is estimated by 

using CAPM) was found to be equal to 0.02 approximately. This means that the expected 

portfolio returns on average are equal to the 0.988 time the benchmark’s returns plus 0.2%. 

Finally, the coefficient of determination is 0.9191, which means that the returns of the 

portfolio are explained by the returns of the benchmark at 91.91%. 

Tracking Error (or active risk) quantifies the differences between portfolio and 

benchmark returns and is most useful when the administrator follows the benchmark "closely". 

If the portfolio manager follows exactly the benchmark (i.e. the portfolio is an index fund), 

then the linear correlation coefficient of the portfolio returns and the benchmark will be equal 

to one and, at the same time, the value of the tracking error will be equal to zero.  

Tracking Error (TE) = 
21 1*)(

)(






i

n

i

i

Pstdevp
n

DD

 [9] 

where D is the difference between the portfolio and benchmark’s returns, and ρ is the 

correlation coefficient between the two series.  

The size of tracking error represents the "cost" of active management, in the sense that the 

variability of portfolio returns from benchmark returns represents the noise that couldn’t be 

controlled and managed by the portfolio manager and, of course, which has an impact on 

management performance. Similarly, the relative tracking error value is estimated by: 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑇𝑟𝑎𝑐𝑘𝑖𝑛𝑔 𝐸𝑟𝑟𝑜𝑟 = 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 (
𝑅𝑃

𝑅𝐵
)   [10] 

 

In our example both the tracking error and the relative tracking error are found very low. 

Figure 3 summarizes the relative risk measures for our case study in Table 4. 

 
Table 4  

RELATIVE RISK MEASURES 

Column 

Line 

A B C D E 

1 Relative Risk Measures P/F Benchmark  

2 Period Return Return Difference Ratio 

3 1 0.09 0.1 -0.01 0.9 

4 2 0.11 0.09 0.02 1.22222222 

5 3 0.06 0.05 0.01 1.2 

6 4 0.08 -0.03 0.11 -2.6666667 

7 5 -0.04 -0.045 0.005 0.88888889 

8 6 0.06 0.07 -0.01 0.85714286 

9 7 0.075 0.065 0.01 1.15384615 

10 8 0.085 0.05 0.035 1.7 

11 9 0.07 0.06 0.01 1.16666667 

12 10 -0.3 -0.3 0 1 

13 11 0.055 0.035 0.02 1.57142857 

14 12 0.08 0.05 0.03 1.6 

15 average 0.035417 0.01625   
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16 covariance 0.010654 =COVARIANCE.P(B3:B14,C3:C14) 

17 correlation 0.958699 =CORREL(B3:B14,C3:C14) 

18 Regression 0.2+0.9887R(B)   

19 beta coefficient 0.98869 =B16/VAR.P(C3:C14)  

20 alpha coefficient 0.01935 =B15-B19*C15  

21 R2 0.919103 =B17^2   

22 Tracking error 0.030471 =STDEV.P(D3:D14)  

23 Relative Tracking error 1.104525 =STDEV.P(E3:E14)  

Valuation of absolute returns adjusted to the risk 

Usually, a portfolio manager is interested in evaluating his performance in relation to 

the risk taken. Thus, various risk-adjusted performance measures have been developed, such as 

the Sharpe index, the Treynor index (1966), the Modigliani and Modigliani index (MM or M
2
), 

based on modern portfolio theory and the CAPM. One of these measures is the risk adjusted 

return (RAR) defined by the ratio of the average return divided by the standard deviation of 

the returns. RAR is the inverse of the coefficient of variation (CV). 

W. Sharpe (1966) introduced a measure for the performance of mutual funds and 

proposed the term reward-to-variability ratio to describe it and has gained considerable 

popularity, under various names by different authors such as Sharpe Index, Sharpe Measure, or 

Sharpe Ratio. The basic idea is that we can no longer achieve a risk-free return without taking 

a risk (reward-to-variability ratio). Sharpe Ratio measures the performance of an investment 

(e.g., a security, a portfolio, an index or a mutual fund) compared to a risk-free asset, after 

adjusting for its risk. It is thus defined as the difference between the returns of the investment 

and the risk-free return divided by the standard deviation (risk) of the investment (i.e., its 

volatility). Therefore, it represents the additional amount of return that an investor receives per 

unit of increase in risk. 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑅𝑎𝑡𝑖𝑜 =  
𝑅𝑃−𝑟𝑓𝑟

𝜎𝑃
  [11] 

where the nominator presents the excess return of the portfolio, rfr is the risk-free rate and 𝜎𝑃 

is the standard deviation of the portfolio’s excess return. 

Theoretically, the risk-free rate is the rate of return of an investment with zero risk and 

represents the return an investor would expect from a risk-free investment. It can be estimated 

as the difference between the current inflation rate from the yield of the Treasury bond 

matching the desired investment duration. In this case we assume a risk-free rate 3.5%. The 

higher the value of this index, the higher the return on the portfolio per risk unit. 

The Treynor ratio, also known as the reward-to-volatility ratio, is a performance 

metric for determining how much excess return was generated for each unit of risk taken on by 

a portfolio. Risk in the Treynor ratio refers to systematic risk as measured by a portfolio's beta 

coefficient and not the risk of the portfolio as in Sharpe Ratio.  As we know beta factor 

measures the tendency of a portfolio's return to change in response to changes in return for the 

overall market (or the benchmark in our case study). Treynor is calculated as: 

𝑇𝑟𝑒𝑦𝑛𝑜𝑟 𝑅𝑎𝑡𝑖𝑜 =  
𝑅𝑃−𝑟𝑓𝑟

𝛽𝑃
  [12] 

where 𝛽𝑃 is the systematic risk (beta coefficient) of the portfolio. The higher the value of this 

index, the higher the return on the portfolio per risk unit. We also can estimate the Excess 

Treynor Ratio that is directly related to abnormal performance. These two measures are 

roughly equivalent. Nevertheless, the link between the Excess Treynor ratio and Jensen's 
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alpha is easier to interpret: the Excess Treynor ratio is just the equal to the alpha coefficient 

per unit of systematic risk of the portfolio: 

 

𝐸𝑥𝑐𝑒𝑠𝑠 𝑇𝑟𝑒𝑦𝑛𝑜𝑟 𝑅𝑎𝑡𝑖𝑜 =  
𝑅𝑃−𝑟𝑓𝑟

𝛽𝑃
− 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑅𝐵 =

𝛼𝑃

𝛽𝑃
  [13] 

 

where 𝛼𝑃 is the intercept of the regression [8] or Jensen’s alpha coefficient. 

 

The Modigliani and Modigliani index is given by Modigliani and Modigliani (1997): 

ΜΜ = [Sharpe Ratio * stdev(B)] + RFR =   RFRtBstdev
tPstdev

Excess



























*)(*

*)(

Return 
 [14] 

The MM measure is equivalent to the return the portfolio would have achieved if it had the 

same risk as the market index or any other benchmark. Again, the higher the value of this 

index, the higher the return on the portfolio per unit of risk. 

The information ratio (or appraisal ratio) measures and compares the active return of 

an investment compared to a benchmark index relative to the volatility of the active return. It 

is defined as the ratio of the difference between the returns of the portfolio and the returns of 

the benchmark divided by the tracking error. It represents the additional amount of return that 

an investor receives per unit of increase in risk (Clarke et al. 2015): 

Information Ratio = t
BPstdevp

n

BP

ii

n

i

ii

*
)(

)(
1






 [15] 

Based on what we said about the tracking error, we can consider information ratio (IR) 

as a "benefit - cost" ratio, which evaluates the ability of the portfolio manager to access 

information. The portfolio manager with higher IR adds more value to the portfolio per unit 

deviation from the benchmark. A value of the IR greater than one can be interpreted as an 

indication of the ability of the manager. A negative value indicates that the manager achieved a 

performance lower than the benchmark. In practice, IR values between 0.5 and 1.0 are 

considered satisfactory. 
Table 5 

RISK-ADJUSTED RETURNS 

Column 

Line 

A B C D E F 

1 Risk-adjusted Returns Benchmark    

2 Period Portfolio Return Return RFR P/F Ret-

RFR 

P/F-B 

3 1 0.09 0.1 0.035 0.055 -0.01 

4 2 0.11 0.09 0.035 0.075 0.02 

5 3 0.06 0.05 0.035 0.025 0.01 

6 4 0.08 -0.03 0.035 0.045 0.11 

7 5 -0.04 -0.045 0.035 -0.075 0.005 

8 6 0.06 0.07 0.035 0.025 -0.01 

9 7 0.075 0.065 0.035 0.04 0.01 

10 8 0.085 0.05 0.035 0.05 0.035 

11 9 0.07 0.06 0.035 0.035 0.01 

12 10 -0.3 -0.3 0.035 -0.335 0 

https://en.wikipedia.org/wiki/Active_return
https://en.wikipedia.org/wiki/Tracking_error
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13 11 0.055 0.035 0.035 0.02 0.02 

14 12 0.08 0.05 0.035 0.045 0.03 

16 average 0.035416667 0.01625  0.0004167 0.019167 

17 std. dev. 0.107052525 0.103805206  0.1070525 0.030471 

18 Sharpe ratio 0.00389217 =(E16)/B17    

19 MM 0.035404028 =D3+(C17*B18)   

20 beta coeff. [8] 0.9887     

21 Treynor Ratio 0.000421429 =E16/B20    

22 Excess TR -0.015828571 =B21-C16    

23 Value Added 0.019166667 =SUM(F3:F14)/COUNT(F3:F14)  

24 sign. of VA 2.178977548 =(F16/(F17/SQRT(COUNT(F3:F14))))  

25 Info Ratio 1.847826087 =B16/B23    

Overall, as it is evident from Table 5, portfolio manager in our case study performed 

quite well. Based on the calculated t-student statistic (“sign. of VA”) in the added value, one 

could accept the hypothesis that the portfolio manager's added value is statistically significant, 

which confirms the previous conclusion (however, it should be noted that this is a simple case 

study with very few observations). 

The Multi-Manager Investment Model 

However, we have not yet answered the question: how is the systematic value-added 

ability of a portfolio manager evaluated? In this case, the runs test, among other things, can 

help us. Suppose that in addition to our portfolio manager we have two more managers 

namely, FM1, FM2 and FM3. The question is to compare the stability of their performance 

over time. 

As noted in Mass Mutual Investment (2020) “multi-manager funds have become 

increasingly popular among 401(k) and other retirement investors in recent years. Fund-of-

funds (FoF) managers and multi-managers were some of the first institutional real estate 

practitioners whose days were numbered following the 2008 financial crisis. … This is not 

surprising since these vehicles can offer several attractive advantages over other investment 

alternatives particularly for investors focused on better retirement outcomes. However, 

maximizing these benefits depends on a well-thought out and disciplined process, highlighted 

by a rigorous approach to manager search and selection, pairing and ongoing monitoring”. 

Columns B, C, D give the performance of the 3 portfolio managers.  

The next three columns with "1" mark if there was added value and with "0" if not. 

Columns I, J, K indicate if there is a trend in their success for value added or reversal of this 

trend. The excel COUNT function measures the number of value-added trend pauses. The 

POSSIBLE function counts the number of minimum possible pauses. Finally, the RUNS 

command gives the value of the ratio of the two previous ones. 

If a portfolio manager systematically adds value to the portfolio, then we expect the 

smallest number of downtimes. If it accidentally added value to the portfolio, then RUNS = 

0.5. If RUNS0, then the manager adds value systematically (i.e., there is a trend). The 

opposite if it approaches the unit. 
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Table 6 

 MULTI-MANAGER MODEL 

Column 

Line 

A B C D E F G H I J 

1               REVERSALS 

2         FM1 FM2 FM3 FM1 FM2 FM3 

3 Period FM1 FM2 FM3 1=YES; 0=NO 1=YES; 0=NO 1=YES; 0=NO Y; N Y; N Y; N 

4 1 0.09 0.1 0.05 1 1 1       

5 2 0.11 0.1 0.055 1 1 1 N N N 

6 3 0.06 -0.035 0.12 1 0 1 N Y N 

7 4 0.08 -0.03 0.08 1 0 1 N N N 

8 5 -0.04 0.025 -0.09 0 1 0 Y Y Y 

9 6 0.06 0.05 0.1 1 1 1 Y N Y 

10 7 0.075 -0.065 -0.05 1 0 0 N Y Y 

11 8 0.085 0.074 0.045 1 1 1 N Y Y 

12 9 0.07 0.085 -0.025 1 1 0 N N Y 

13 10 -0.3 0.02 0.15 0 1 1 Y N Y 

14 11 0.055 0.035 -0.002 1 1 0 Y N Y 

15 12 0.08 0.1 0.09 1 1 1 N N Y 

             

=IF(D15>0,1,0) 

    

 =IF(G13<>G12,"Y","N") 

  

average 0.035 0.0383 0.044   COUNT 4 4 8 0   

stdev 0.107 0.055 0.069   POSSIBLE 10 10 10 5   

CV 3.023 1.4368 1.585   RUNS 0.4 0.4 0.8 1   

 

Table 6 clearly shows that FM3 performs better than the other two portfolio managers as 

expected. In fact, both FM1 and FM2 should be fired. 

 

FIGURE 3 

THE PERFORMANCE OF THE THREE PORTFOLIO MANAGERS 
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From Figure 3 is evident that FM2 presents the more stable returns over time. FM1 has one 

very negative return, and FM3 is quite stable with better returns. Thus, we expect that FM3 is 

more skillful as compared with FM1 and FM2. 

Performance Attribution 

Performance attribution or investment performance attribution is a set of techniques 

used to compare portfolio’s performance with benchmark’s performance and identify the 

added value of the portfolio’s active management.  Attribution analysis compares the total 

return of the manager's actual investment holdings with the return for a predetermined 

benchmark portfolio and decomposes the difference into a selection effect and an allocation 

effect. The objective of this analysis is to distinguish which of the two factors of portfolio 

performance, superior asset selection or superior market timing, is the source of the portfolio's 

overall performance (Bacon 2019). 

 

I will close the presentation of portfolio performance analysis with two key options: 
(j) the allocation effect; and 

(ii) the selection of the individual assets (selectivity effect) of the portfolio. 

The overall performance of a portfolio can be decomposed into measures of risk-taking and 

security selection skill. The purpose of this analysis is to determine the effect of value added 

on the portfolio from these manager options. The relationships used are: 

 

 

Allocation Effect = ])(*)[( 
i

BBiBiPi RRww  and  

Selection Effect = ])(*)[( 
i

BiPiPi RRw  [16 a, b] 

Where, wPi are the weights in the portfolio followed by the manager for each asset i (stock, 

industry, etc.) and wBi are the corresponding weightings of item i in the benchmark. RPi and RBi 

are the respective odds and RB is the overall performance of the benchmark. In this way the 

result of the allocation evaluates the manager's choice to over- under- value a specific asset or 

industry [i.e.,(wPi - wBi)] on the variation of the returns of this asset in relation to the overall 

return of the benchmark [i.e.,( RBi - RB)]. 

The ability of the manager to synchronize with the market refers to the manager's choice to 

invest most of the managed capital in the asset that will give the highest return. The result of 

the selection evaluates the ability of the manager to structure segments (or even individual 

shares, for example) in the portfolio, which result in a higher return than that of the 

corresponding segment in the benchmark [i.e., , )( BiPi RR  ] weighted appropriately by the 

manager [ that is, )( Piw ]. Thus, the total added value of the administrator is derived from the 

sum of these two components. 

Alternatively, the selection effect can be calculated as: 

Selection Effect = ])(*)[( 
i

BiPiBi RRw   [17] 

where, the weighting is that of the benchmark. But because in this way the sum of the 

distribution result and the selection result does not add up to the total result, the interaction 

effect is calculated to evaluate the residual effect as: 

Residual Effect = Σi )[( BiPi ww  * )( BiPi RR  ]  [18] 
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Table 7 

 SELECTION EFFECT AND ALLOCATION EFFECT 

Colum

n 

Line 

A B C D E F G H 

1 
 

WEIGHT
S 

(%) 
  

RETURN
S 

(%) 
 

2 Asset Class Fund Benchmark Excess 
 

Fund 
Benchma

rk 

Exces

s 

3 Stocks 0.5 0.6 -0.1 
 

9.7 8.6 1.1 

4 Bonds 0.38 0.3 0.08 
 

9.1 9.2 -0.1 

5 Cash 0.12 0.1 0.02 
 

5.6 5.4 0.2 

6 TOTAL 1 1 0 
 

24.4 23.2 1.2 

7 
   

 MEAN RET. 8.133333 
7.733333

3  

8 
 

ACTUAL  

RETURN 

 
8.98 

=SUM(B3*F3;B4*F4;B5

*F5      

9 
 

BENCHMAR

K RETURN 

8.46 
      

10 

 

TOTAL 
VALUE 

ADDED 

0.634 OR 0.52 
SUM(C22+D1

7)   

 

11 
 

INTERACTI

ON EFFECT 

-0.114 
      

12 

 
ASSET 

CLASS 

 

 
SELECTION I 

ALLOCATI

ON     

13 
 

Stocks 

 

=C3*H3 0.66 -0.014 
=D3*(G3-

$B$10)    

14 Bonds 
 

-0.03 0.0592 
    

15 Cash 
 

0.02 -0.0612 
    

16 TOTAL 
 

0.65 -0.016 
    

17 
 

 

=B3*H3 
SELECTION II 

     

18 Stocks 
 

0.55 
     

19 Bonds 
 

-0.038 
     

20 Cash 
 

0.024 
     

21 TOTAL 
 

0.536 
     

In the example of Table 7, the way of calculating the two results, distribution and selection is 

presented. In this example, the manager achieved better performance than the benchmark.  

The total return on the portfolio (the sum of the products of the weightings on the 

returns on the assets of the portfolio) was 8.98% compared to the corresponding total return on 

the market index portfolio, which was equal to 8.46%. The difference achieved by the 

πορτφολιο μαναγερ was 52 basis points (= 0.0898 -0.0846). This added value is broken down 

into the allocation result and the selection effect. 

The allocation effect was found to be -0.016%, which is divided into -0.014% (or -1.4 

basis points) of shares, 0.06% (or 6 basis points) of bonds and -0.06% (or -6 basis points) from 

holding cash. The manager, overall, achieved better performance than the market index 

portfolio, but had a negative allocation effect. This means that it had a positive selection effect. 

The selection result by alternative method (17) was found to be equal to 0.65%, while by 

calculation method (16 a&b) was found to be equal to 0.53%. The residual result was -0.11%. 

Therefore, the total value added in the portfolio was equal to 0.52% (or 52 basis points), 

broken down into either [0.634 -0.114)] or [0.536 + (-0.016)]. 

CONCLUSION 

In this short note a comprehensive analysis of the performance of a portfolio along 

with manager’s ability to offer additional value is presented. The study followed CFA 
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methodology and all calculations are made in excel using simple formulas. This is the first step 

in understanding portfolio evaluation. I also advise the students to refer to the textbooks listed 

in “Further Reading”.  

Advanced inquiries on portfolio attribution and managers evaluation include questions 

such as the “hot hands” phenomenon and the style analysis of fund managers Papadamou & 

Siriopoulos (2004) or the multi-factor analysis, which attributes performance to factors such as 

economic variables, fundamental variables, technical analysis factors etc., or the performance 

of alternative investments, especially in periods where interest rates and returns in traditional 

investment vehicles are relatively low Baker & Filbeck (2013).  

Further Reading 

Evaluating an investment portfolio is a complex and detailed process that encompasses 

a great deal more than analyzing investment returns. This section contains a list of textbooks, 

which a reader may consult for additional and more detailed coverage on portfolio 

performance.  
 

1). Frank K. Reilly and Keith C. Brown (2012). Investment Analysis & Portfolio Management, Tenth Edition, 

South-Western, Cengage Learning. Pages 1045.  

Especially Part 7, Chapter 24 and Chapter 25. 

Level of difficulty: Intermediate. 

https://s3.amazonaws.com/sitebooks/Long+Term+Investing/Investment+Analysis+and+Portfolio+Management+(

2012).pdf 

2). Edwin J. Elton, Martin J. Gruber, Stephen J. Brown, and William N. Goetzmann (2014). Modern Portfolio 

Theory and Investment Analysis, 9
th

 edition, Wiley. Pages 731. 

 Especially Part 5, Chapters 25-28. 

Level of difficulty: Advanced. 

http://dl.rasabourse.com/Books/Finance%20and%20Financial%20Markets/%5BEdwin_J._Elton%2C_Martin_J._

Gruber%2C_Stephen_J._Brow_Modern%20Portfolio%20Theory%20and%20Investment%28rasabourse.com%29

.pdf 

3). Bodie, Kane, and Marcus (2020). Investments, McGraw Hill, 11
th

 edition. 

Especially Part VII, Chapters 24-28. 

Level of difficulty: Easy.  

https://www.amazon.com/Investments-Standalone-Zvi-Bodie Professor/dp/1259277178/ref=rtpb_4/137-9791120-

6032840?_encoding=UTF8&pd_rd_i=1259277178&pd_rd_r=17015948-b08c-4a57-879a-

4a340f4d5749&pd_rd_w=xPBIg&pd_rd_wg=PfcuE&pf_rd_p=1060fc32-cc06-48f1-987d-

6b74a57cd8f2&pf_rd_r=45ST54QZQGNDHRJM8BWR&psc=1&refRID=45ST54QZQGNDHRJM8BWR 
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