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The authors investigate the performance of equity mutual funds from 2003 to 2008. The whole interval is divided into 3-month non overlapping periods. In each of them alpha coefficients of mutual fund characteristic lines have been found. Alphas are basis of the three methods describing relation between past and future performance of mutual funds. The first of them uses regression but the second and third are based on correlation, namely Spearman rank correlation coefficient and contingency table. Presented methods of investigation the persistence in the relative performance of equity mutual funds allows the authors to answer the question about effectiveness of portfolio's managing and the skill of managers. The conclusions refer to whole market of equity mutual funds but not to individual mutual fund.
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Introduction
Mutual funds are very important investors on capital market, especially in Poland where they are new institutions. They play crucial role for individual persons which are looking for opportunity to invest their savings. In Polish financial magazines appears only one parameter comparing the performance of mutual funds managers, it is rate of return of shares calculated in different periods. Also prospects of these institutions refer to historical returns if they are worth to show off. If not, managers try to explain to potential clients that mutual funds invest in long term horizon and profit is almost sure. Shortly speaking, there is lack of professional case studies which can be shown to persons trying to find profitable mutual funds. Profitable not only in previous time but first of all, which give the chance to be profitable in future. For last years in financial conferences many authors presented results of investigations of mutual funds performance. Usually applied methodology is mainly based on standard indicators like beta coefficient, Treynor’s, Sharpe’s and so on. Their characteristic feature is ability to compare performance of individual funds. Presented paper try to describe the performance of the whole market of equity mutual funds but not individual ones. Used methodology is applied to institutions investing in stocks listed on Warsaw Stock Exchange. This restriction results from liquidity, which is dissatisfactory in case of fixed income or money market securities. During last years equity mutual funds were very popular between clients because of rising stocks market, that’s why we decided to restrict our investigation to equity funds.

Methodology

Some approaches to investigation of the effectiveness of mutual funds were presented in works written by D. Hendricks at al [Hendricks at el 1993], B. Malkiel [Malkier 1995] and M. Carhart [Carhart 1997]. In presented paper we adopted the methodology and some of the method described in [3] to polish market of equity mutual funds. The investigated period of five years (from 2003 to 2008) was divided into quarters. For each of them using daily values of shares regression lines was found for each three month period with WIG20 or WIG as market indicators. We have to say that in investigations conducted by above cited authors they used multi index models. We decided do use regression line with one variable to have a chance to compare results with earlier investigations, our and the others. With the same reason we decided for WIG20 and WIG as market indicators. Getting back to the main considerations, in the next step after finding regression line for each fund, we use alpha coefficients to formulate the following regression model:
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Where A enumerates mutual funds but t refers to the quarters. In such approach [image: image4.png]Ba



 is the measure of the correlation of previous alpha with future one, so it can be interpreted as the persistence of mutual fund portfolio managing. Average value of betas obtained for all investigated funds together with standard errors allows us to know statistical significance of non zero value of it. If the value of average is equal to zero it provides that funds portfolios are not rearranged because of changing market situation. In opposite case it proves that there is correlation between past and future managing skills. It means that past performance of portfolio predicts future performance. The managers are active and they try to adjust their investment policy to the market condition.


The second method is based on Spearman rank correlation coefficient. Knowing alpha coefficients for each quarter we rank funds with respect to alphas and then we calculate correlations between subsequent periods;
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(2)

Where N is number of rank and [image: image8.png]


is square difference between fund’s ranks over the evaluation and the post-evaluation period. Finally the time series average is computed with standard deviation, which is used to check significance of the correlation. 


The last method uses two-by-two contingency table. The number put in each cell indicates how many funds fulfill the following criteria based on median. Every quarter we assign all funds to one of the cells: past loser/future lose, past loser/future winner, past winner/future loser, past winner/future winner. Loser means that alpha coefficient is bellow median and winner means that alpha is above median. Null hypothesis states that number in each cell is equal to 25%.  Alternative hypothesis is that at least one cell has frequency different from 25%. To verify hypothesis we perform chi-square test with one degree of freedom. 


As we see the main parameter which allow to create ranking in each three month period is alpha coefficient found in regression model with WIG20 or WIG. Using alphas is based on the interpretation that this coefficient I regression line measures the part of return that is not explained by passive management (see [Derwall at al. 2008], [Malkiel 1995] for example). Performance of mutual fund based on beta coefficient is connected with passive management because it measures correlation with market indicator. In presented work WIG20 and WIG play role of indexes. 

Performance of polish equity mutual funds

We investigated the following 16 equity mutual funds: Arka BZWBK Akcji, BPH Akcji, BPH Akcji Dynamicznych Spółek, CU Polskich Akcji, DWS Akcji, DWS Akcji Plus, DWS Top 25, ING Akcji, Legg Mason Akcji, Millennium Akcji, Pionier Akcji Polskich, PKO/CS Akcji, PZU Akcji Krakowiak, SEB 3, Skarbiec Akcja, UniKorona Akcje. The main criteria taken into account was operating on capital market during whole period from 2003 to 2008 year and the calculations exploited daily returns. Expenses were not taken into account. In our calculations we took value of 5% for significance level.
Average beta coefficients

For each three month periods estimators of regression line parameters with WIG20 and WIG as market indicators were found using standard least square methods. Having alphas, we could perform the first method of measuring performance of mutual funds which led to the following beta coefficients for cross-sectional regression (eq. (1)).

Table 1. Beta coefficients of cross-section regression for equity mutual funds with WIG20 as market index.

	 
	Beta coefficients
	Standard errors

	Legg Mason Akcji
	0,3342
	0,2106

	Millennium Akcji
	0,3533
	0,2168

	BPH Akcji
	0,3763
	0,2078

	PZU Akcji Krakowiak
	0,4287
	0,2085

	ARKA BZWBK
	0,4699
	0,2254

	ING Akcji
	0,5035
	0,1973

	Unikorona
	0,5050
	0,1919

	Pioneer Akcji Polskich
	0,5497
	0,1987

	BPH Akcji Dynam Spółek
	0,5899
	0,1936

	Skarbiec Akcja
	0,6058
	0,1965

	DWS Akcji
	0,6320
	0,1819

	SEB3
	0,6349
	0,1939

	CU Polskich Akcji
	0,6667
	0,1819

	PKOCS  Akcji
	0,6841
	0,2080

	DWS Akcji Plus
	0,7919
	0,1852

	DWS Top 25
	0,8053
	0,1807


Source: Authors’ calculations
The beta coefficients were ranked from minimal to maximal, first four are not significant (written by bold font). The final step needs counting the average of the above beta coefficients, the result is the following: [image: image10.png]0,558



, standard deviation is equal to 0,145 and  test statistic for t-Student distribution is 15,442. It occurs that null hypothesis about zero average value of betas must be rejected, what shows that there is correlation between past and future portfolio managing. 

Analogous studies for index of broad market WIG leads to very similar results and they are presented in the bellow table.

Table 2. Beta coefficients of cross-section regression for equity mutual funds with WIG as market index.

	 
	Beta coefficients
	Standard errors

	Legg Mason Akcji
	0,2881
	0,2024

	Millennium Akcji
	0,2930
	0,2100

	BPH Akcji
	0,3896
	0,1990

	ARKA BZWBK
	0,3933
	0,2103

	PZU Akcji Krakowiak
	0,3997
	0,1955

	Unikorona
	0,4281
	0,1895

	DWS Akcji
	0,4426
	0,1913

	ING Akcji
	0,4551
	0,1908

	Pioneer Akcji Polskich
	0,4883
	0,1880

	Skarbiec Akcja
	0,5163
	0,1947

	SEB3
	0,5411
	0,1896

	BPH Akcji Dynam Spółek
	0,5630
	0,1910

	PKOCS  Akcji
	0,6417
	0,1947

	CU Polskich Akcji
	0,6921
	0,1600

	DWS Akcji Plus
	0,7960
	0,1644

	DWS Top 25
	0,8372
	0,1725


Source: Authors’ calculations
The average of beta coefficients is [image: image12.png]Buyic = 0,510



, standard deviation is equal to 0,162, test statistic is 12,586. Null hypothesis must be rejected also, so the skill of  managers does not depend on what kind of market indicator is used. 

As we see most of funds tends to continue their performance what means that there is strong tendency to adjust past investment to the future. We have to remember that in this case beta coefficient is the measure of correlation between alphas from subsequent periods.  If we treat alpha as the measure of active managing portfolio then mutual funds with managers which attempt to have good investment results remain such and the same we can say about “bad” managers. Obtained result doesn’t distinguish between them, average beta  significantly not equal to zero only affirms such interpretation for whole market of equity mutual funds.
In this place it is worth to mention that for every quarter beta coefficient for mutual funds are less than one, the results are not presented here, because they play intermediate role in our investigation. It can be interpreting against the skill ability of managers because they measure of the skill of passive managing. We have to remember that during most of period taken into account the stock market was rising, so managers did not exploited the prosperity in satisfactory manner.
Spearman rank correlation

In every three month periods mutual funds are ranked with respect to alpha coefficients so we obtain the sequence of ranks ascribed for every mutual fund in each quarter. Then Spearman rank coefficients between pairs of subsequent periods is calculated. Average value of all Spearman ranks is found and the results are the following: for WIG20 as market indicator the average is equal to 0,891, standard deviation is 0,709. For WIG the results are: average is 0,686 and standard deviation is 0,155. In both cases null hypothesis that average is equal to zero must be rejected. It means that mutual funds tend to preserve their position with respect to the market of mutual funds and these profitable stay profitable in the subsequent periods. Of course the conclusion concern the whole collectiveness but not individual ones.
Contingency table

In this case we create contingency table, in each cell there is number of mutual funds which satisfy the criteria based on median. In every quarter the median divides all funds into two groups – winners and losers depends on it if alpha is above or below median. For example, if some fund in one quarter had alpha above median and in the subsequent also, we put it into cell named: past winner/future winner, if in first quarter it had alpha under median and then above we put this fund into cell named past loser/future winner and so on. Consequently the table contains numbers of all mutual funds which fulfill four criterion. Under the null hypothesis there is no relation between past and future performance if numbers in all cells are equal 25 percent. Alternative hypothesis says that at least one cell has frequency different from 25 percent. In our investigations we obtained the following contingency tables.

Table 3. Contingency table with WIG20 as market indicator

	
	Future loser
	Future winner

	Past loser
	110 (29,9%)
	74 (20,1%)

	Past winner
	74 (20,1%)
	110 (29,9%)


Source: Authors’ calculations
Table 4. Contingency table with WIG as market indicator

	
	Future loser
	Future winner

	Past loser
	117 (31,8%)
	67 (18,2%)

	Past winner
	67 (18,2%)
	117 (31,8%)


Source: Authors’ calculations
In both cases null hypothesis must be rejected, what indicate on correlation between past and future performance of mutual funds. The results show that most funds which were classified as losers in the past continue to be losers in the future quarter. Also considerable number of winners repeat their performance in the next period. It is worth to notice that regardless of the choice of market indicator the probability that loser remains loser is about 60 percent. 

Final remarks

Finally we can conclude that all three above presented methods lead to the same results. There is significant tendency in mutual funds managing to repeat their behavior with respect to the market. It means that there are strong correlations between past and future performance, profitable funds stay profitable in subsequent periods as well as losers stay losers. The findings does not depend on the choice of market indicator, are the same for WIG20 and WIG. It is not surprise because both indexes are correlated and mutual funds invest in rather medium and fundamental companies because of liquidity which is very important for such institutions like funds.

During period of investigation (from 2003 to 2008) stock market was falling and rising it is worth to check if mutual funds carry on in the same manner when earning money is easy and when is rather difficult. The authors will try to answer this question in the next publication. Previous investigations seems to point that mutual funds managers do not try to adjust their policy to the changing market behavior. But obtained results concerned individual mutual fund but not the whole market of funds.
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