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Abstract 

The aim of this paper is to compare different risk – adjusted performance measures in different 

market conditions to see whether these measures lead to the same ranking of mutual funds despite the 

situation in the market. In this paper, we used the data collected for U.S. mutual funds that invest only in 

domestic market. Those mutual funds used include equity, index, bond and balanced funds. The empirical 

investigation focuses on the period of 2000 – 2011. At that time, there were two stock market meltdowns, in 

2001 and in 2007 – 2008, which had a significant impact on mutual fund performance. We used four 

performance evaluation measures: Modigliani & Modigliani RAP, Graham – Harvey 1, Treynor ratio and 

Jensen alpha. The research methods applied include correlation and comparative analysis. We test the 

correlation and its significance among these measures. We also compare the performance of chosen mutual 

funds with results of T-Bills and S&P500 index to see the differences in evaluation. Results show that there is 

a dependence on year of analysis while evaluating the performance of bond funds compared to results of 

index, equity and balanced funds. Comparison of mutual fund performance with S&P500 Index and 3 month 

T-Bills show that there are pairs of measures which evaluate equity, index and balanced funds similarly. 

There are more differences in bond fund evaluation. 
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Introduction 

Today private investors are offered a wide variety of investment options with the opportunity to invest 

not only in domestic but also in foreign markets. One of the most popular investment options is mutual fund. 

The importance of mutual fund industry has grown in recent decades. The worldwide total net assets invested 

in mutual funds more than doubled from 11,8 TUSD in 1999 to 24,7 TUSD in 2010 and the number of 

mutual funds worldwide increased from 52 746  in 1999 to 69 519 in 2010 (The Investment Company 

Institute [ICI], 2006, 2011). The U.S. mutual fund market is the largest in the world. This market alone 

accounts for 48 percent of the mutual fund net assets worldwide while the whole European mutual fund 

market accounts for 52 percent of worldwide net assets (ICI, 2011). Thus, the situation in U.S. fund market 

influences the whole world. In comparison with U.S. Lithuanian mutual fund market is young; it began its 

development only in 2001 with NSEL 30 Index Fund now known as OMX Baltic Benchmark Fund. In 2010 

the number of mutual funds established in Lithuania reached 38 with the total net asset of 602,02 MLTL or 

174,36 MEUR (The Securities Commission of the Republic of Lithuania [LSC], 2010).  

The main aim of any investor is to find investment strategy with maximum return. To achieve this 

goal, investor evaluates different portfolios and compares the results with possible alternative instruments. 

Literature discusses a number of different performance evaluation methods. One method that private 

investors often come across is the fund rate of return and risk analysis. However, performance evaluation 

based on average portfolio returns is useful as long as these returns are risk adjusted. Techniques of risk – 

adjusted performance evaluation were introduced in 1960s with Capital Asset Pricing Model (CAPM). Since 

then number of theoretical and practical studies has been conducted examining the performance of mutual 

funds. Most of these studies could be divided into three groups: 

 tests of fund manager‘s stock – selection, market – timing abilities (see for instance Chen et al.

(2010), Fletcher (1995), Glassman & Riddick (2006), Henriksson & Merton (1981), Jiang et al.

(2007), Merton (1981),  and others);

 analysis of fund characteristics such as fees, past performance, fund family, etc., and fund

performance (see for instance Elton et al. (2007), Indro et al. (1999), Massa M. (2003), Pollet &

Wilson (2008) , Prather et al. (2004) and others);

 persistence of fund performance (Brown & Goetzmann (1995), Carhart, (1997), Chevalier &

Ellison (1999), Davis  (2001), Huij & Verbeek (2007), Hendricks et al. (1993) and others).

This paper cannot be attached to one specific group from those mentioned above. We focus on 

comparison of different performance measures rather than fund performance. One can find publications 

http://dx.doi.org/10.5755/j01.em.17.4.2992 
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presenting different performance measures and their relations or differences. For instance, Modigliani & 

Modigliani (1997) pointed the differences of their proposed measure RAP/RAPA, Sharpe, Jensen – Treynor 

measures. They note that “[t]he portfolio that is best by RAP criteria is also best by Sharpe ratio (and 

conversely”. Cogneau & Hubner (2009) presented a census of more than one hundred performances 

measures, which “are categorized based on the general way they are computed”. Scholz & Wilkens (2005) 

presented a system of some basic performance measures explaining the links and showing differences 

between them. Eling & Schuhmacher (2007) concluded that “the choice of performance measure does not 

have a crucial influence on the relative evaluation of hedge funds”. Simons (1998) compares rankings of a 

sample of mutual funds using Sharpe ratio and Morningstar star ratings. She finds a strong correlation 

between these measures for stock and bond funds in the period of 1995 – 1997. Empirical investigation on 

some risk measures has shown that “[e]very risk measure delivered a different ranking of the business days 

of the year 1999” (Hahn et al., 2002).  The novelty of our paper is the comparison of different risk – adjusted 

performance measures in different market conditions. Thus the research objective is risk – adjusted 

performance measures. The aim of this paper is to analyze whether these measures lead to same ranking of 

mutual funds despite the situation in the market. Hence the research tasks are: 

 to measure portfolio performance of equity, index, bond and balanced mutual funds in U.S. with 

alternative measures over the period of 1999-12-31 – 2010-12-30; 

 to test the correlation and its significance among different measures; 

 to test whether evaluation results depend on year of analysis / market situation; 

 compare portfolio performances of equity, index, bond and balanced mutual funds with T-Bills and 

S&P500 Index to see the differences in evaluation. 

The research methods applied include analysis of scientific literature, correlation and comparative 

analysis.  

Data and methodology 

The empirical investigation focuses on the period of 1999-12-31 – 2010-12-30, i.e. 11 years of daily 

data. During this time, the periods of economic recession in U.S. were identified twice: March – November, 

2001 and December, 2007 – June, 2009. This can be seen in S&P 500 Index chart in Figure 1 where grey 

areas mark U.S. recession periods. There were two stock market meltdowns in 2001 and in 2007 – 2008, 

which had a significant impact on fund performance.  
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Data sources: NBER, Yahoo! Finance 

Figure 1. S&P 500 Index and U.S. recession periods 2000–2010 

As shown different stock market conditions were evident during the time period used in this research. 

The periods are as follows: 

 long downward period in 2000–2003 caused by the burst of IT bubble and September 11
th
 attacks 

on the World trade centre.  

 market recovering in 2003–2006; 

 high market volatility till mid 2007 and dramatic decline in mid 2007–2009; 

 market recovering in mid 2009–2010. 

Signs of the 2007–2011 financial crisis occurred in the U.S. in 2006 with falling real estate prices and 

the start of the mortgage default. The beginning of the global crisis is considered the moment when economy 
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in many countries turned in recession. The collapse of the financial system came in 2008. In U.S. 2007 – 

2009 financial situation is considered the largest financial disruption since the Great Depression in 1929 – 

1933. The net asset value of mutual fund industry declined by 8,3 TUSD.  

In this paper, we used the data collected for U.S. mutual funds that invest only in domestic market. No 

focus was put on foreign bond, equity funds, since there are differences in regulations, exchanges rates and 

foreign risk free rates. We chose mutual funds with portfolios consisting only of equities (stocks), fixed 

income (bonds) and their composition. So those mutual funds used include 84 equity (Growth), 30 index 

(Index – Large Cap), 29 bond (Government/Corporate bond) and 10 balanced funds. Here, for a mutual fund 

qualifying as balanced ~ 60% of its total assets are allocated to the stock market and ~ 40% to the bond 

market. Daily (adjusted for dividends) fund data was retrieved from Yahoo! Finance. JPM US Aggregate 

Bond Index data was supplied by SEB bank. The risk – free rate used in this research is the 3-month U.S. 

Treasury Bills. Risk – free rates were retrieved from The Board of Governors of the Federal Reserve System. 

In order to evaluate the impact of years mention above and stock market conditions on mutual fund 

performance evaluation we chose to analyze four performance evaluation measures: Modigliani & 

Modigliani RAP (RAP), Graham – Harvey 1 (GH1), Treynor ratio, Jensen alpha.  

Modigliani and Modigliani introduced a measure of risk – adjusted performance (RAP) in 1997. The 

idea behind this technique is to shift the fund up or down the capital market line so that its standard deviation 

is identical to that of the market portfolio. RAP of a fund is measured by the following equation  

 M
p f f

p

RAP r r r



     (1) 

where  M  – standard deviation (risk) of the market portfolio; 

p – standard deviation (risk) of the fund; 

pr – average fund rate of return during a chosen time period; 

fr – average risk – free rate of return during the same period.  

The idea behind one performance measure (GH1) developed by Graham and Harvey (1997) is to 

adjust the market portfolio so that its standard deviation is identical to that of a fund. The difference between 

the fund return and the adjusted market portfolio return is the performance measure.  

 1
p

p f M f
M

GH r r r r




 
    

 
 (2) 

where  Mr – average rate of return of market portfolio during a chosen time period. 

Treynor ratio (Treynor, 1965) is calculated as follows 

p f

p

r r
T




    (3) 

where  p – beta of the fund (fund’s risk measure). 

Jensen alpha (Jensen, 1968) is the excess return above or below the security market line. Formally, 

  p f p M fJ r r r r       (4) 

These methods measure the performance relative to the risk but there is a difference in the way of 

measuring the risk itself. RAP and GH1 are based on total risk measured by standard deviation, while 

Treynor ratio and Jensen alpha are based on market risk measured by beta factor.  

Since we have chosen different fund types, we chose different benchmarks. The equity funds used 

here invest most of their capital in U.S. large market capitalization stocks, thus the appropriate benchmark 

index was chosen S&P500. JPM US Aggregate Bond Index (JPM US AGG) was chosen as a benchmark for 

bond funds. For balanced funds, the benchmark was constructed as 60% S&P500 and 40% JPM US AGG. 

 We measure the performance of selected mutual funds with alternative measures and then test 

whether these measures lead to similar results and whether these results depend on chosen year. This is done 

by calculating the correlation and its significance among different measures. We use non – parametric 

Spearman rank correlation coefficient (ρ). We also compare the evaluation of equity, index, balanced funds 

with S&P500 Index and bond, balanced funds with 3 month T-Bills to see the differences in evaluation. 
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Research findings 

We measured the performance of selected mutual funds using RAP, GH1, Treynor ratio and Jensen 

alpha and calculated Spearman correlation coefficients and its significance for each pair of these measures.  

Table 1. Correlation coefficients for equity funds 

Year GH1 & RAP GH1 & T GH1 & J RAP & T RAP & J T & J 

2000 0,9340*** 0,9219*** 0,9777*** 0,9953*** 0,9636*** 0,9618*** 

2001 0,9932*** 0,9888*** 0,9886*** 0,9909*** 0,9783*** 0,9905*** 

2002 0,9892*** 0,9533*** 0,9649*** 0,9585*** 0,9479*** 0,9814*** 

2003 0,9915*** 0,9598*** 0,9724*** 0,9583*** 0,9561*** 0,9881*** 

2004 0,9864*** 0,9791*** 0,9852*** 0,9920*** 0,9817*** 0,9917*** 

2005 0,9847*** 0,9922*** 0,9995*** 0,9943*** 0,9816*** 0,9911*** 

2006 0,9732*** 0,9595*** 0,9847*** 0,9959*** 0,9887*** 0,9865*** 

2007 0,9942*** 0,9919*** 1,0000*** 0,9957*** 0,9944*** 0,9921*** 

2008 0,9592*** 0,9505*** 0,9895*** 0,9811*** 0,9462*** 0,9622*** 

2009 0,9827*** 0,9771*** 0,9927*** 0,9927*** 0,9769*** 0,9827*** 

2010 0,9964*** 0,9942*** 0,9944*** 0,9969*** 0,9883*** 0,9897*** 

min 0,9340 0,9219 0,9649 0,9583 0,9462 0,9618 

max 0,9964 0,9942 1,0000 0,9969 0,9944 0,9921 

*** Correlation significant at level 0,01 

 

The results for equity funds given in Table 1 suggest that the strength of association for all measures 

is very strong and statistically significant. Maximum value for ρ > 0,9900 and minimal value ρ = 0,9219 

(GH1 & Treynor). For GH1 and RAP, GH1 and Treynor ratio, Treynor ratio and Jensen alpha correlation 

coefficients slightly declined in years 2000 (the values are, respectively, ρ = 0,9340, ρ = 0,9219, ρ = 0,9618) 

and 2008 (ρ = 0,9592, ρ = 0,9505, ρ = 0.9622). There was a slight decline in correlation between GH1 and 

Treynor  ratio (ρ < 0,9600)  in 2002, 2003, 2006 and 2008, RAP and Jensen alpha (ρ < 0,9700)  in 2002, 

2003 and 2008. For RAP and Treynor ratio a slight decline can be seen in 2002 and 2003 (ρ < 0,9600). The 

strongest association is between GH1 and Jensen alpha. The results suggest that there is no significant 

dependence neither on year of analysis nor market conditions while evaluating the performance of selected 

equity mutual funds.   

Table 2. Correlation coefficients for index funds 

Year GH1 & RAP GH1 & T GH1 & J RAP & T RAP & J T & J 

2000 0,9991*** 0,8683*** 0,8625*** 0,8749*** 0,8696*** 0,9982*** 

2001 0,9982*** 0,9466*** 0,9479*** 0,9426*** 0,9444*** 0,9996*** 

2002 0,9987*** 0,9840*** 0,9840*** 0,9826*** 0,9826*** 1,0000*** 

2003 1,0000*** 0,9008*** 0,9016*** 0,9008*** 0,9016*** 0,9996*** 

2004 0,9978*** 0,9622*** 0,9680*** 0,9595*** 0,9648*** 0,9991*** 

2005 0,9951*** 0,9973*** 0,9982*** 0,9960*** 0,9907*** 0,9964*** 

2006 0,9987*** 0,9920*** 0,9907*** 0,9915*** 0,9884*** 0,9969*** 

2007 0,9982*** 0,9978*** 1,0000*** 0,9996*** 0,9982*** 0,9978*** 

2008 0,9991*** 0,9978*** 0,9982*** 0,9991*** 0,9987*** 0,9996*** 

2009 0,9996*** 0,8060*** 0,8131*** 0,8055*** 0,8126*** 0,9933*** 

2010 0,9973*** 0,9631*** 0,9462*** 0,9497*** 0,9310*** 0,9920*** 

min 0,9951 0,8060 0,8131 0,8055 0,8126 0,9920 

max 1,0000 0,9978 1,0000 0,9996 0,9987 1,0000 

*** Correlation significant at level 0,01 

 

The results for index funds are given in Table 2. There is a strong statistically significant relation 

between GH1 and RAP, Treynor ratio and Jensen alpha measures, and statistically significant relation 

tending to moderate (ρ close to 0,8000 ) for other pairs depending on year of analysis. Maximum value for 

all measures is over 0,9970 and minimal value is  0,8055 (RAP & Treynor ). For the pairs of GH1 and RAP, 
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Treynor ratio and Jensen alpha Spearman correlation coefficients are the highest. This result was presumable 

as the first two measures are based on standard deviation and the second two on beta factor.  For the pairs 

GH1 and Treynor ratio, GH1 and Jensen alpha, RAP and Treynor ratio, RAP and Jensen alpha there was a 

decline in correlation in 2000 (ρ < 0,8800) and the minimal value of correlation coefficient was reached in 

2009 (ρ < 0,8200).  The results show insignificant dependence on year of analysis and market conditions 

while evaluating the performance of selected index mutual funds.   

Table 3. Correlation coefficients for bond funds 

Year GH1 & RAP GH1 & T GH1 & J RAP & T RAP & J T & J 

2000 0,9798*** 0,9108*** 0,9192*** 0,9567*** 0,9532*** 0,9921*** 

2001 0,9980*** 0,9852*** 0,8635*** 0,9906*** 0,8665*** 0,8483*** 

2002 0,9754*** 0,7271*** 0,8158*** 0,7163*** 0,7837*** 0,9645*** 

2003 0,9926*** 0,7901*** 0,9980*** 0,7975*** 0,9906*** 0,7921*** 

2004 0,9852*** 0,8995*** 0,9039*** 0,9315*** 0,9217*** 0,9892*** 

2005 0,9685*** 0,7685*** 1,0000*** 0,8158*** 0,9658*** 0,7685*** 

2006 0,9931*** 0,9941*** 0,9956*** 0,9936*** 0,9852*** 0,9946*** 

2007 0,9783*** 0,9054*** 0,9379*** 0,9335*** 0,9483*** 0,8138*** 

2008 0,8749*** 0,7631*** 0,9621*** 0,9227*** 0,9315*** 0,8310*** 

2009 0,8522*** 0,7882*** 0,9956*** 0,9281*** 0,8163*** 0,7591*** 

2010 0,9788*** 0,6522*** 0,6941*** 0,6635*** 0,6621*** 0,5709*** 

min 0,8522 0,6522 0,6941 0,6635 0,6621 0,5709 

max 0,9980 0,9941 1,0000 0,9936 0,9906 0,9946 

*** Correlation significant at level 0,01 

 

The results for bond funds given in Table 3 are different from those of equity and index funds. There 

is a strong statistically significant relation between GH1 and RAP measures, and statistically significant 

relation ranging from strong to moderate (ρ < 0,8000) for other measures depending on year chosen. 

Maximum value for all pairs is over 0,9900 and minimal value is  0,5709 (Treynor ratio & Jensen alpha). For 

GH1 and RAP measures correlation coefficient declined in 2008 – 2009. We find a decline from strong to 

moderate relation in 2010 for GH1 and Jensen alpha, for RAP and Jensen alpha in 2002 and 2010, while for 

three other pairs of measures we find three years (RAP & Treynor ratio),  four years (Treynor ratio & Jensen 

alpha) or six years (GH1 & Treynor ratio) of such decline. The strongest association is between GH1 and 

RAP. The results show a more significant dependence on year of analysis and market conditions while 

evaluating the performance of bond funds compared to index and equity funds.   

Table 4. Correlation coefficients for balanced funds 

Year GH1 & RAP GH1 & T GH1 & J RAP & T RAP & J T & J 

2000 1.0000*** 0.9879*** 0.9758*** 0.9879*** 0.9758*** 0.9879*** 

2001 1.0000*** 0.9636*** 0.9636*** 0.9636*** 0.9636*** 1.0000*** 

2002 1.0000*** 1.0000*** 1.0000*** 1.0000*** 1.0000*** 1.0000*** 

2003 1.0000*** 1.0000*** 1.0000*** 1.0000*** 1.0000*** 1.0000*** 

2004 0.9636*** 0.9879*** 1.0000*** 0.9515*** 0.9636*** 0.9879*** 

2005 0.9636*** 0.9636*** 1.0000*** 1.0000*** 0.9636*** 0.9636*** 

2006 1.0000*** 1.0000*** 1.0000*** 1.0000*** 1.0000*** 1.0000*** 

2007 0.9879*** 0.9879*** 1.0000*** 1.0000*** 0.9879*** 0.9879*** 

2008 1.0000*** 1.0000*** 0.9879*** 1.0000*** 0.9879*** 0.9879*** 

2009 0.9636*** 0.9636*** 1.0000*** 1.0000*** 0.9636*** 0.9636*** 

2010 1.0000*** 1.0000*** 0.9879*** 1.0000*** 0.9879*** 0.9879*** 

min 0.9636 0.9636 0.9636 0.9515 0.9636 0.9636 

max 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

*** Correlation significant at level 0,01 

 

The results for balanced funds given in Table 4 suggest that the strength of association for selected 

measures is very strong and statistically significant. Maximum value for all pairs ρ = 1,0000 and minimal 
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value ρ = 0,9515 (RAP & Treynor ratio). The results show no significant dependence neither on year of 

analysis nor market conditions while evaluating the performance of balanced funds.  

The results of fund performance in comparison with S&P500 Index and 3 month T-Bills are shown in 

Table 5 and Table 6.     

Table 5. Number of equity, index and balanced fund evaluated better than S&P500 Index 

                Year          

Measure 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Equity funds (out of 84) 

GH1 73 38 32 59 39 74 7 76 17 75 69 

RAP 73 20 0 84 84 84 84 84 0 84 84 

Treynor 68 24 1 84 84 84 84 84 0 84 84 

Jensen 68 36 26 69 44 74 12 76 14 78 78 

Index funds (out of 30) 

GH1 28 26 29 29 28 29 28 30 30 30 30 

RAP 28 1 0 30 30 30 30 30 0 30 30 

Treynor 27 1 0 30 30 30 30 30 0 30 30 

Jensen 27 23 27 29 29 29 28 30 30 30 30 

Balanced funds (out of 10) 

GH1 4 6 3 6 5 8 4 5 1 10 6 

RAP 10 9 0 10 10 10 10 10 0 10 10 

Treynor 10 10 4 10 10 10 10 10 0 10 10 

Jensen 3 5 2 7 5 8 4 5 1 10 10 

 

Results in Table 5 show that there are pairs of measures that evaluate funds similarly. These pairs are 

GH1 and Jensen alpha, RAP and Treynor ratio for equity, index, balanced funds.  Results suggest that 

S&P500 Index performed better than equity and balanced funds in 2002 and 2008; better than index funds in 

2001, 2002 and 2008.    

Table 6. Number of bond and balanced fund evaluated better than 3 month T-Bills  

                Year          

Measure 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Bond funds (out of 29) 

GH1 2 19 1 20 6 4 9 1 0 27 22 

RAP 26 24 23 9 2 0 3 4 2 27 22 

Treynor 26 26 29 26 26 4 6 19 7 28 27 

Jensen 3 23 6 21 12 4 9 3 0 27 24 

Balanced funds (out of 10) 

GH1 4 6 3 6 5 8 4 5 1 10 6 

RAP 2 0 0 10 8 1 9 5 0 10 10 

Treynor 2 0 0 10 9 8 9 8 0 10 10 

Jensen 3 5 2 7 5 8 4 5 1 10 10 

 

Results in Table 6 support the previous findings about pairs of measures for balanced funds. We see 

more differences in bond fund evaluation. It is consistent with the results of correlation analysis. Results also 

suggest that 3 month T-Bills performed better than balanced funds in 2000 – 2002 and 2008; better than most 

of bond funds in 2005, 2006 and 2008.    

Conclusions and discussion 

In this paper, we have evaluated the performance of 84 equity (Growth), 30 index, 29 bond 

(Government/Corporate bond) and 10 balanced funds over the period 2000–2010. All selected funds have 

been in operation throughout the test period. We used four performance evaluation measures: Modigliani & 

Modigliani RAP (RAP), Graham – Harvey 1 (GH1), Treynor ratio, Jensen alpha.  

The findings of correlation analysis are: 
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 For equity and balanced funds, the strength of association for all measures is very strong and 

statistically significant. We find no dependence neither on year of analysis nor market conditions 

while evaluating the performance of selected equity and balanced funds.   

 For index funds, there is a strong statistically significant relation between GH1 and RAP, Treynor 

ratio and Jensen alpha. There is statistically significant relation tending to moderate for other pairs 

of measures depending on year chosen. We find insignificant dependence on year of analysis and 

market conditions while evaluating the performance of index funds.   

 For bond funds, there is a strong statistically significant relation between GH1 and RAP measures. 

There is statistically significant relation ranging from strong to moderate for other measures 

depending on year of analysis. We find a more significant dependence on year of analysis and 

market conditions while evaluating the performance of bond funds compared to results of index, 

equity and balanced funds.   

Results of comparing mutual fund performance with S&P500 Index and 3 month T-Bills show that 

there are pairs of measures – GH1 and Jensen alpha, RAP and Treynor ratio – which evaluate equity, index 

and balanced funds similarly.  There are more differences in bond fund evaluation. 

As we see this research is limited to four types of U.S. mutual funds only and hence the findings can 

only be related to the U.S. funds tested. An interesting aspect for a future study would be to examine an 

extended sample of fund types and longer period.  
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