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Abstract 
This study provides a review of the main measures of portfolio performance. We discuss their 
weaknesses and distinguish between traditional performance measures and more recent condi-
tional performance measures. We show that the conditional approach addresses one major short- 
coming of the traditional approach (risk stability assumption). Conditional measures allow ex-
pected returns and risk to vary with the state of the economy. We also propose new avenues for 
future research and some improvements to the existing measures. 
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1. Introduction 
The main goal of portfolio performance evaluation is to measure value creation provided by the portfolio man-
agement industry. In recent years, the demand of “reliable and admissible” performance measures has increased 
as investment in mutual and exchange traded funds has exploded in popularity among small investors across the 
globe. This research produces a census of the main measures of portfolio performance that has been proposed in 
the literature. We discuss their limits and provide a classification based on their properties and objectives. It is 
worth mentioning that we do not cover all existing measures (a complete survey is virtually impossible) but our 
analysis provides an exhaustive list of the main established measures of financial performance. We distinguish 
between traditional (unconditional) performance measures and conditional performance measures. The tradi-
tional measures were mainly influenced by the Capital Asset Pricing Model (CAPM). Their major shortcoming 
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is the assumption that risk is constant over the entire evaluation period. On the other hand, conditional measures 
relax this hypothesis by allowing portfolios risk and market premiums to vary over time with the state of the 
economy (Ferson and Schadt [1]). Recent empirical findings reveal that conditional performance techniques im-
prove investors’ perception of the portfolio management industry [2]. In this paper, we also propose some im-
provements to the existing approaches and identify new avenues for future research.    

2. Previous Research Work  
2.1. Unconditional Performance Evaluation 
Our first class of performance measures includes all measures that are computed as a ratio. The most common 
way to calculate this category is to divide the performance (excess returns) by a risk measure. 

2.1.1. Sharpe Ratio 
A common mathematical definition of the Sharpe [2] ratio is:  
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=                                    (1) 

where E(RP) is the return of portfolio P; Rf is the risk-free return; and σ(RP) is the standard deviation of portfolio 
P (total risk). Such ratio can be defined as the ratio of portfolio return in excess of risk-free rate over its standard 
deviation. Knowing that the square of the standard deviation is the variance (Markowitz [3] definition of risk), 
Sharpe ratio is mainly derived from Markowitz portfolio theory. It can be used for assessing the performance of 
a portfolio which is meant to represent an individual’s total investment. In fact, Sharpe ratio is suitable for indi-
viduals who invest only in one fund. On the other hand, when an investor wants to combine multiple portfolios, 
the covariance between volatilities will be an issue if we rely only on Sharpe ratio. Another drawback is that 
Sharpe ratio does not refer to a benchmark. Furthermore, its interpretation is difficult when excess return is neg- 
ative ( ( ) 0P fE R R− < ). Another problem is the assumption that portfolio returns are normally distributed.  
Higher moments (e.g. third and fourth moments) are not considered by the Sharpe ratio. In the literature, many 
authors tried to improve the Sharpe ratio by proposing some intuitive adjustments. Within this new category of 
measures, we have the information ratio, the Sortino [4] ratio and Modigliani & Modigliani [5] ratio.  

2.1.2. Information Ratio (IR) 
The IR replaces the risk-free return with the return of a benchmark portfolio. It can be written as follows: 
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where E(RB) is the return of a benchmark portfolio (e.g. an index); ( )P BR Rσ −  is the tracking error (standard  
deviation of the difference between portfolio P returns and the returns of the benchmark). In fact, the denomina-
tor of IR reflects the cost of an active management strategy. Hence, IR measures managers’ ability to generate 
higher returns relative to a benchmark portfolio. It appraises the excepted return from an active management 
strategy divided by cost of such strategy. To create value for investors, managers’ should maximize the expected 
active return (numerator) and minimize the cost of their active management style (denominator). A higher IR 
suggests that managers can achieve higher returns without taking on additional risk.  

2.1.3. Modigliani and Modigliani Ratio (M & M) 
The M & M ratio is also derived from the Sharpe ratio. It measures the returns of portfolio P while taking into 
consideration the amount of the portfolio risk relative to a benchmark. The intuition behind this measure is that a 
manager who has taken the same risk as its benchmark should generate returns similar to the benchmark. If the 
manager’s portfolio gives superior returns, it means that we are witnessing a higher performance. The latter is 
captured by the M&M ratio and can be considered as the incremental return added as compared to the level of 
market (benchmark) risk. The M&M measure can be written as follows: 
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At equilibrium, RAP = RM (return of the benchmark: market portfolio). When RAP > RM, the manager generates 
higher performances.  

2.1.4. Sortino Ratio (SR) 
Sharpe ratio assumes that returns are normally distributed. Therefore, such ratio does not make any distinction 
between the upside risk and the downside risk. In reality, rational investors are only afraid of the downside risk. 
The SR takes into consideration the downside risk. It focuses on returns that are below a certain threshold and 
can be written as follows: 
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where THR is a threshold return (a specified required rate of return) and D is a Dummy variable set to 1 if the 
return of the portfolio is below THR and 0 otherwise. According to SR, only returns that fall below a specified 
required rate of return are taken into consideration. In fact, the Sharpe standard deviation is replaced by a new 
standard deviation measure which considers only returns below THR. 

2.1.5. Treynor Ratio (TR) 
The TR [6] is measured as following: 
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where E(RP) is the return of portfolio P; Rf  is the Risk-free return; and βP is the portfolio beta (systematic risk). 
The TR considers the systematic risk of the portfolio instead of the total risk. One important drawback of this 
measure is that it requires the selection of an efficient market index. This is a very difficult task because the real 
market portfolio is unobservable (Roll [7]). Therefore, the sensitivity of TR to the selected market index is a 
major concern. Finally, TR is relevant for the measurement of the performance of a portfolio that does not 
represent the whole patrimony of an investor.  

All the financial performance measures presented above do not explain the types of managers’ skills that help 
create value for investors. In addition, they do not quantify the value added or destroyed. The second class of 
our traditional performance measures addresses these issues.  

2.1.6. Value at Risk (VAR) Measure 
This measure of portfolio performance answers the following question: what is the most I can lose on my in-
vestment? Therefore, this indicator is relevant for investors who are mostly concerned by extreme events. More 
specifically, VAR computes the potential loss in value over a time frame for a given confidence interval. For in-
stance, if we consider a confidence level of 5%, VAR will give the loss value in dollars that will happen such as 
the probability that the loss exceeds this value is 5%. In other words, if a portfolio has a one-day 5% VAR equal 
to $10 millions, we can say that there is 5% probability that a loss over $10 millions will happen over a one day 
period if there is no trade. Sometimes, investors can also divide the value at risk by the initial value of the port-
folio to obtain a percentage of the potential loss. 

2.1.7. Jensen’s Alpha 
Jensen’s [8] alpha measures the abnormal return in excess of what would be predicted by a broader market index. 
It is defined as the difference between portfolio excess return and the excess return at equilibrium. The tradi-
tional Jensen’s alpha can be written as follows: 

( ) Pt ft P P Mt ft PtR R R Rα β ε− = + − +                         (6) 

where αP is Jensen’s alpha; βP is the portfolio beta; and εPt is an error term. Jensen’s alpha reflects good securi-
ties picking skill of a portfolio manager. A positive and significant alpha indicates that a portfolio manager has 
beaten the market with his/her good assets selection skills. Like TR, Jensen’s alpha is sensitive to the choice of 
the market index (Roll [7] critique). In reality, the market portfolio is unobservable because it should include 
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every single possible available asset. Furthermore, Jensen’s alpha does not allow a comparison of portfolios with 
different levels of risk (Cogneau and Hubner [9]). Finally, this measure does not reflect managers’ market tim-
ing skills. In the literature, many adjustments have been proposed to distinguish between managers’ stock pick-
ing skills and market timing skills.  

2.1.8. Treynor & Mazuy (T & M) Measure 
T & M [10] measure is based on Jensen’s alpha. It allows investors to distinguish between managers’ stock 
picking skills and market timing skills. To reflect whether value creation is explained by a good market timing 
strategy, T&M added a quadratic term to Jensen’s alpha measure: 

( ) ( )2
         Pt ft P P Mt ft P Mt ft PtR R R R R Rα β δ ε− = + − + − +                   (7) 

where ( )2
 Mt ftR R−  is the quadratic term. The latter assesses managers’ ability to increase (reduce) exposure to  

the market risk in a bull (bear) market. A positive and significant coefficient on the quadratic term indicates that 
managers have market timing skills because their portfolios returns are higher than market index returns in all  

cases (bull or bear market). The term ( )2
 P Mt ftR Rδ −  

 is always positive when δP is positive . In fact, when  

the portfolio manager is able to predict when stocks will outperform bonds (high exposure to the market) and 
when bonds will outperform stocks (low exposure to the market), we can say that he has a good market timing 
skills.    

2.1.9. Henriksson & Merton (H & M) Measure 
H & M [11] proposed a different approach to determine whether value creation is due to market timing skills. 
More specifically, they added to the traditional Jensen’s alpha a term containing a dummy variable: 

( ) ( )         Pt ft P P Mt ft P t Mt ft PtR R R R D R Rα β δ ε− = + − + − +                 (8) 

where D is a dummy variable set equal to 1 when the market return is above the risk-free rate and 0 otherwise. 
Intuitively, a positive and significant coefficient on the added term suggests that we should expect higher portfo- 
lio returns (good market timing skills) because the term ( )( ) P t Mt ftD R Rδ −  is always positive when managers 

have high exposure to the market during a bull market period. 
Empirical results of studies using traditional performance measures suggest that fund managers do not have 

investment ability to outperform passive investments strategies. Their management activities generate more 
negative alphas than positive alphas. In addition, Jagannathanand and Korajczyk [12]; and Ferson and Schadt [1] 
used T & M and H & M models to assess passive investments strategies performance. Their findings indicate 
that a passive investment strategy can generate positive market timing coefficients and negative stock picking 
coefficients (negative Jensen’s alpha). Theoretically, a passive strategy should generate non significant coeffi-
cients which indicate that T & M and H & M models are misspecified. One potential explanation of theses puz-
zling findings is that risk is assumed to be constant over time by all traditional performance measures.  This 
might seem like a very strong assumption because it is well established in the literature that investors’ expecta-
tions and second moments vary over time. Another explanation is that there are other factors (e.g. Size, Book-to- 
market ratio…) that may explain changes in portfolios returns. As a result, portfolios risk exposures should be 
allowed to vary over time in order to capture active portfolio management strategies and additional factors 
should be included into Jensen’s traditional formula.   

2.2. Conditional Performance Evaluation and Multi-Factor Models 
Multi-factors models add new risk factors to the CAPM model. In fact, many authors argue that the single mar-
ket factor is not enough to explain funds’ returns. As a consequence, macroeconomic, industry and firm factors 
have been proposed in the literature in order to provide more reliable estimates of portfolio performance. For in-
stance, Fama and French [13] add controls for firm size and book-to-market ratio. Carhart [14] includes a mo-
mentum effect. Other approaches rely on macroeconomic factors like interest rates and inflation. Some include 
indexes that are related to managers’ investment style (e.g. small-growth capitalization; large-value capitaliza-
tion….). 
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2.2.1. Fama-French Three-Factor Model 
This model can be written as follows: 

( ) ( ) ( )      1 2 3  –Pt ft P Mt ft t t ptR R R R SMB HMLα β β β ε− = + + + +                (9) 

where SMB is the size factor (small minus big) and HML is the book-to-market factor (High minus low). These 
factors measure the historic excess return of small cap stocks over big cap stocks and value stocks over growth 
stocks.   

2.2.2. Carhart Four-Factor Model 
This model is an extension of Fama-French model. Carhart [14] includes the momentum factor. The latter is a 
market anomaly showing that stocks with high past performance continue to outperform stocks with low past 
performance. The momentum factor is proxied by a zero-cost portfolio (UMD: up minus down) that is long on 
past winners (stocks with strong past performance) and short on past losers (stocks with poor past performance). 
Carhart four-factor model can be written as follows: 

( ) ( ) ( ) ( )      1 2 3 4–Pt ft P Mt ft t t t PtR R R R SMB HML UMDα β β β β ε− = + + + + +         (10) 

2.2.3. Conditional Jensen’s Alpha  
A conditional version of Jensen’s alpha can be written as follows: 

( ) ( )( )0 1 1Pt ft cp p Mt ft p t Mt ft ptR R R R B z R Rα β ε−′− = + − + × − +              (11) 

where αcp is the conditional alpha; 1pB′  is the vector measuring the sensitivity of beta to the vector of public in- 
formation variable (zt−1); β0p is the average beta of portfolio P; zt−1 is the difference between the realization of the 
macroeconomic variables (public information) and their unconditional average (zt−1 – E(z)). The conditional 
measure (Equation (11)) proposed by Ferson and Schadt [1] assumes that beta is a linear function of predeter-
mined public macroeconomic variables (zt−1) at period t − 1. In fact, using a Taylor series expansion, the portfo-
lio beta can be written as follows: 

( )1 0 1 1 p t p p tz B zβ β− −′= +                              (12) 

In the literature, most studies use four predetermined macro-variables: market dividend yield, Treasury bill 
rate of returns, liquidity premiums and default risk premiums. A four-factor conditional model can be written as 
follows: 

( ) ( )( )
( ) ( ) ( )

0 1 1

2 3 4

 Pt ft cp p Mt ft p t Mt ft

p t p t p t pt

R R R R B z R R

SMB HML UMD

α β

β β β ε

−′− = + − + × −

+ + + +
                (13) 

Conditional models allow risk exposures to vary over time based on lagged public information variables. The 
intuition behind such models is that managers use lagged public information (e.g. an increase in market dividend 
yield) to change their risk exposure. For instance, an increase in market dividend yield at t − 1 may be a good 
reason for portfolio managers to increase their exposure to the market in the future. This may be possible with a 
portfolio beta above 1 so that future returns will be much higher if indeed we have a bull market. The opposite is 
also true. Ferson and Schadt [1] approach takes into consideration such possibilities. In fact, the underlying in- 
tuition behind the additional term ( )( )1 1p t Mt ftB z R R−′ × −  is to remove from αcp (conditional alpha) the effect of  

any investment strategy that can be replicated using public information. In some studies (e.g. Christopherson et 
al. [15]), even the alpha follows a conditional process as in Equation (12).  

2.2.4. Conditional GARCH Volatility and Performance Evaluation 
Some papers extend the literature on conditional performance by using Autoregressive Conditional Heteroske-
dasticity (ARCH) and Generalized Autoregressive Conditional Heteroskedasticity (GARCH) type models to 
measure changes overtime in the variance/covariance matrices. They propose Jensen’s alpha based on a dai-
ly/monthly GARCH parameterization. The latter takes into consideration higher moments (third and fourth mo-
ments). According to Coggins et al. [16], risk under a bivariate GARCH framework is a function of all public 
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information (macro and microeconomic). On the other hand, under Ferson and Schadt’s [1] framework, risk is 
only a function of one-period lag public information (Coggins et al. [16]). 

3. Avenues of Future Research 
3.1. T & M Measure Revisited 
The classical model for market timing uses the convexity in the relation between portfolios returns and market 
returns to indicate managers’ market timing ability. A successful market timing strategy implies higher betas 
when the market subsequently goes up and lowers betas when it goes down. However, the term (RMt − Rft)2 is not 
the return of a market timing mimicking portfolio (“hedge portfolio”). For instance, the construction of size and 
book-to-market factors is based on quartiles of firms’ size and book-to-market ratios. SMB in Equation (9) is the 
average return of the three small portfolios minus the average return of the three big portfolios. In this paper, we 
propose a new approach by constructing a “hedge market timing portfolio”. In a bull market period, our hedge 
portfolio will be a zero-cost portfolio that is long on financial assets with returns above the market return and 
short on financial assets with returns below the market return. In the same line of reasoning, during a bear mar-
ket period, the market timing factor will be proxied by a zero-cost portfolio that is long on financial assets that 
outperform the market index and short on group of securities that underperform the market index. More specifi-
cally, we will have two “hedge market timing portfolios” based on the market being bullish or bearish. We then 
propose the following model: 

( ) ( ) ( )  1 2 1 3 2Pt ft P Mt ft t t PtR R R R D AMB D AMBα β β β ε− = + − + + +              (14) 

where D1 is a dummy variable equal to 1 during a bull market and 0 otherwise; D2 is a dummy variable equal to 
1 during a bear market and 0 otherwise; AMB is the market timing factor (Above market returns minus Below 
market returns). A positive and significant β2 and β3 indicate that managers have market timing skills. 

3.2. H & M Measure Revisited 
Based on the traditional H&M model, the manager’s portfolio beta has two values (a value above or equal to 1 
when (RMt − Rft) is positive and 0 otherwise). On the other hand, when we rely on H & M measure, we do not 
consider any relevant information linked to the duration of the bull or bear market. We also neglect information 
linked to the magnitude of the bull and bear market. In addition, modeling can be work out with dummies (see 
Equation (8) for more details) if the timing of the regime switch is known which seems a very strong assumption. 
Therefore, H&M model does not reflect important elements that can alter managers’ risk positions. For instance, 
if a manager expects a long (3 to 5 years) and strong bull market, his exposure to the market risk will be differ-
ent form a situation where the bull market has a lower magnitude and is expected to last days or weeks. To bet-
ter reflect managers’ expectations about the future state of the economy, we can use regime switching models 
like smooth transition autoregressive (STAR) models or Threshold autoregressive (TAR) models. These models 
can be applied to time series data with a regime switching behavior (e.g. market index data). Based on a regime 
switching model, the expected duration the system is going to stay in a state of the economy can be calculated 
from the transition probability. Furthermore, these models allow for a higher degree of flexibility in model pa-
rameters through a regime switching behaviour (e.g. a transition from a bear market to a bull market). This flex-
ibility is not reflected in H&M approach. Therefore we can propose the following equation: 

( ) Pt ft P P Mt ft P PtR R R R Fα β δ ε− = + − + +                         (15) 

F should for instance play the role of a smooth transition continuous function bounded between 0 and 1. The 
switch from one regime to another (e.g. from bear to bull market) depends on the past values of a market index 
time series data. A positive and significant δP suggests that portfolio managers are able to predict and understand 
when the market enters a different regime.  

3.3. Ferson & Schadt Measure Revisited 
Instead of using lagged public information, we can rely on financial analysts’ forecasts/expectations at t − 1 and 
interact these forecasts with (RMt − Rft). Hence, we propose the following equation: 
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( ) ( )( )0 1 1Pt ft cp p Mt ft p t Mt ft ptR R R R B E R Rα β ε−′− = + − + × − +                  (16) 

where Et−1 represents analysts’ consensus forecast.  

4. Conclusion 
This research revisits and extends the main measures of portfolio performance. We show that early traditional 
performance measures do not control for risk-time variations associated with the state of economy and do not 
consider multiple risk factors. The early portfolio empirical results in the finance literature suggest that the av-
erage performance net of expenses is negative. On the other hand, when we control for risk-time variations and 
include additional risk factors, the average performance of funds looks better [1]. In this paper, we do not only 
provide an exhaustive list of portfolio performance measures, but we also propose new avenues for future re-
search and some improvements to some existing measures.   
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