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Abstract:	All Fourteen New Zealand and twelve Australian equity mutual funds available to New Zealand investors from January 1988 through June 1994 were studied to determine if past relative performance could help to predict subsequent relative performance.  These tests were done on annual, half yearly, and quarterly raw returns and risk adjusted returns on a raw return and a risk adjusted basis.  Strong similarities with some US studies are found which suggest that the Efficient Market Hypothesis in terms of  intertemporal ranking cannot be rejected.  
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A TEST OF PERSISTENCE IN THE PERFORMANCE OF NEW ZEALAND AND AUSTRALIAN EQUITY MUTUAL FUNDS








1.0 Introduction





Investors have long sought active portfolio managers who can produce portfolio returns superior to those obtained by other managers in the industry. Past performance is frequently their major selection criterion, as investors hope that yesterday's top managers will be tomorrow's winners. But how reliable are past results as a predictor of the future? 





This study aims to address the above question by analysing the relative performance of  individual Australian and New Zealand Equity trusts and attempting to determine whether a good past-performance is indicative to any degree of the portfolio's  subsequent performance.





What is required of an active manager?


Reilly (1992) specifies two major requirements of a portfolio manager:


1.	The ability to derive above-average returns for a given risk class.


2.	The ability to completely diversify the portfolio to eliminate all unsystematic risk.


The first requirement, above average returns, is obvious, but the need to simultaneously consider risk was not generally acknowledged prior to awareness of the work of Markowitz in portfolio theory in the 1960s.





Reilly suggests that superior risk adjusted returns for a stock portfolio can be derived through either superior timing or superior security selection. An equity portfolio manager who can do a superior job of predicting the peaks and troughs of the equity market can capitalise on such information to achieve above average risk adjusted returns.  The fund manager can, for example, adjust the portfolio's composition to anticipate the market, holding a completely diversified portfolio of high-beta stocks through rising markets and favouring low-beta stocks during declining markets. Bigger gains in rising markets and smaller losses in declining markets would give the portfolio manager above average risk-adjusted returns.





While this procedure may appear well designed for active portfolio management, the Efficient Market Hypothesis suggests otherwise. This hypothesis implies that stock-picking is not supposed to work, as nobody can consistently get better price sensitive information than other market participants.� Some investors will beat the market-indices for a time, but only within the bounds of statistical probability. Trading is costly (increased brokerage costs, analyst's salaries, etc), so the more active the stock picker is, the higher the management fees incurred, and the worse the portfolio will probably perform.  This stock-picking argument implied by the Efficient Market Hypothesis should, it can be argued, also hold for choosing amongst mutual funds.





The Efficient Market Hypothesis clearly suggests that past returns are just that - past returns, and should therefore constitute no material predictor of future performance.  Given that the hypothesis is true, not only would active managers be unable to outperform passive funds, but even managers with the best historical results would not be expected to continue such performance in the future.  Any "winning streak" of top performances by a fund manager can, for the moment, be explained purely by random chance.  For example, while the Magellan fund outperformed the US stock market in 11 out of 13 years ending in 1989, Marcus (1990) discounted this as sufficient to disprove the Efficient Market Hypothesis.   Using Monte Carlo analysis, Marcus pointed out that in a universe of 50 managers (and the US market employs substantially more than 50 managers), random chance alone would provide a 43.3% probability that someone would beat the market in at least eleven out of thirteen years. It can therefore be argued that Magellan was not a fund chosen at random, but a fund that came to attention precisely because of it's superior past performance. 





This study proposes to test the consistency of mutual fund managers' rates of return and risk adjusted returns for New Zealand and Australian equity mutual funds. This study takes two approaches.  First,  consistency tests are performed which seek to determine whether mutual fund managers can maintain their inter-fund performance rankings over time and, therefore, whether past performance is a good indicator of future performance.   In addition, a regression analysis of risk adjusted excess returns is undertaken in order to test for a relationship between time periods.  Section 2 provides background for the study.  After the data and methodology descriptions in sections 3 and 4,  the results are shown in section 5 and summarized in section 6.  Conclusions and discussion of the findings are in section 7.





2.0 Background


The New Zealand Unit Trust industry is relatively new� and as such has received little academic interest thus far�.  There are, however, a number of predominantly US studies which consider whether past performance can be used to predict future performance.  The mixed conclusions drawn under these studies indicate the issue is far from resolved and that further research is required.





One of the earliest studies on the topic is  Sharpe(1966) in which he developed a risk adjusted performance measure (herein referred to as the "Sharpe ratio").  The Sharpe ratio is derived from the Capital Market Line (CML) and measures the excess return (above the risk free rate) achieved in relation to the risk of the portfolio (measured by the standard deviation of the portfolio returns).  The equation of the Sharpe ratio for ex-post returns is:
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Where:


	Ri is the return on the fund in period i


	Rf is the risk free rate for the period


	 i is the standard deviation of the return on the fund during period i





Sharpe (1966) used this ratio to rank a sample of 34 mutual funds over the period 1944-53 and compared them to the rankings of the same funds over the period 1954-63.  He found a relationship that was, although far from perfect, significantly positive with a Spearman Rank Correlation Coefficient of +0.360.  





Two other risk adjusted performance measures were developed around the same time by Jensen (1968) and Treynor (1965).  However, these two measures suffer from a major criticism not relevant in the Sharpe ratio.  Both the Jensen and Treynor measures interpret abnormal performance of a portfolio as the difference between the Securities Market Line (SML) and the funds actual return.  The use of the SML as a benchmark requires the Beta of the portfolio to be known.  To measure Beta the ex-post returns of the market portfolio are required; however, the true market return is impossible to calculate as the "market" includes all possible assets.  Some form of market index (such as the S&P 500 or NZSE40 share index) is therefore required as a proxy for the market return.  Roll (1978) argues that the performance of a fund measured under these circumstances is related more to the character of the market index and its position relative to the efficient set than to the ability of the fund manager. Due to the above criticism this study uses the Sharpe ratio as a measure of risk adjusted performance.





Subsequent studies on the persistence of mutual fund performance since the early work of Sharpe and others� have as a whole provided inconclusive results.  Beebower and Bergstrom(1977) used regression to test for persistence and found some evidence (of persistence) for risk adjusted returns.  Klemkosky(1977)  replicated earlier studies by Sharpe(1966), Jensen(1968) and Carlson(1970) and found a lack of persistence, stating "...investors should exercise caution in using past relative risk adjusted performance to predict future relative performance".  Dunn and Theisen(1983), however, offer more conclusive evidence that past returns are no indication of future returns.  Annual equity manager returns from 201 portfolios over the 1973-1982 period were ranked according to rate of return.  The rankings were compared over a variety of adjacent three and five-year periods.  While a few of the periods tested generated slightly positive results, several periods suggested contrary results. The most frequent result, however, was that past relative performance was of no value in predicting future performance.  The validity of these results may, however, be questionable as no adjustment is made for risk so changes in rankings may just be a reflection of risk and say nothing about performance per se. 





More recent studies have suggested that persistence may exist which is contrary to the findings of this study.  Grinblatt and Titman(1992) calculated Jensen measures for 279 funds over the period 1974-84 and using regression found evidence of positive persistence, although a survivorship bias existed.  Hendricks, Patel and Zeckhauser(1993) use a similar methodology to Grinblatt and Titman(1992) except: performance is measured using three different benchmarks�; smaller comparison periods are used; and the samples are constructed to reduce survivorship bias.  Significant persistence is evidenced which is strongest for strategies which choose funds based on most recent past performance.  Goetzman and Ibbotson(1994) offer the most recently published work on the topic.  Monthly returns of 728 surviving funds over the period 1976-1988 were studied.  Funds were ranked according to raw returns and Jensen measures and persistence was tested using cross sectional regression over one and two year periods.  Monthly rankings were also compared to increase the number of time-series dependent events as a means of reducing cross sectional dependence.  The results suggest that past returns and rankings are useful in predicting future returns and rankings.





Like Goetzman and Ibbotson(1994) this study also uses raw returns as a simple measure of excess performance as well as risk adjusted returns, but with contrary results.  In this study  two different approaches are used.  First,  the methodology used in Dunn and Theisen(1983) is used to analyze movement in fund rankings.  This is done on a raw return and a risk adjusted basis.  To confirm the findings, regression analysis is used to  test for persistence primarily similar to the more recent approach taken by Goetzman and Ibbotson(1994) as well as others (for example, Grinblatt and Titman(1992), Hendricks, Patel and Zeckhauser(1993)).  While several funds included in the Australian group in this study no longer exist,  it is possible that some funds in existence during the time frame studied are not included. This makes it possible to have a survivorship bias. 








3.0 The Data


The data employed were supplied by FPG RESEARCH, an independent research house which monitors the New Zealand retail funds industry.� The New Zealand retail funds industry includes New Zealand domiciled funds as well as funds licensed by the New Zealand Securities Commission for marketing to the New Zealand public. The study employs data for all of the New Zealand Equity, and New Zealand Equity - dividend growth Retail Unit Trusts available to the retail public, as well as for the Australian Equity Unit trusts on offer to the New Zealand public�. In total, 14 New Zealand and 12 Australian Equity Trusts are evaluated�.  Refer Appendix A for a list of funds comprising the data sample.





The data are limited by the short time frame that mutual funds have been operating in the New Zealand market. Most of the funds have been launched or have been operating significantly in the post-crash era; therefore, the data reflect predominantly bear market conditions. A problem with such a short data time frame is that performance trends are only now starting to emerge due to the differing holding horizons of the active managers.  The "newness" of the local mutual fund industry is illustrated by the fact that only four equity unit trusts existed at the start of the study time period, increasing steadily to 14 in the later years. To combat the problem of insufficient New Zealand data, identical tests were carried out upon the Australian equity fund database in an attempt to highlight any irregularities caused by insufficient New Zealand data.





To test for persistence in raw return rankings discrete monthly return data from January 1988 until June 1994�, as calculated by FPG, was used in both Australian and New Zealand cases.  The data have not been altered from the form provided by FPG except in the geometric conversion of monthly data to quarterly, half-yearly and yearly cumulative data. FPG's data are calculated from trust exit prices, net of management fees, and with the assumption that all distributions are reinvested.  The return data are gross of entry fees.  All funds in the study draw securities from the same investment category, namely domestic equities. Management styles range from very active to passive, with a large proportion of some funds being index managed.





Although all funds are operating in the same security class, this does not mean each fund carries the same risk.  To overcome this problem, risk adjusted returns are also used to rank funds to test for persistence over the period January 1988 to June 1994.  The risk adjusted return data were drawn directly from the CAMS computer programme supplied by FPG research.  Before the Sharpe ratios could be generated  a number of parameters had to be entered.  Holding periods were set at one month to recognise that the base data were monthly raw returns.  Horizon periods were set at the appropriate quarterly, semi-annual and annual periods for which Sharpe ratios are required.  The confidence level was set at 95%.  The final parameter was the risk free rate.  The risk free rate we used was based on the monthly rate of returns for New Zealand 90 day bank bills supplied by FPG RESEARCH.  The monthly risk free returns were converted into quarterly, semi-annual and annual cumulative returns (in the same way as the unit trust monthly raw returns) and used to generate Sharpe ratios for the same period.  For example, the Sharpe ratio required for, say, the December 1990 quarter was generated using the quarterly cumulative rate of return on 90 day bank bills for the same December 1990 quarter.  Hence, a measure of performance is given which shows the unit trusts' performance over some period in excess of what could have been achieved by investing in the risk free asset over the same period.





Since some of the equity portfolios were funded subsequent to January 1988, returns do not exist for every year on all portfolios. This analysis, therefore, includes only those portfolios whose returns were available for the entire sub-period under consideration. 








4.0 Methodology


4.1 Rankings


In each quarter, half, and year, from March 1988 until June 1994, the Unit Trusts were ranked respectively on the basis of compounded quarterly, semi-annual, and annual rate of return and then on the basis of  quarterly, semi-annual and annual risk adjusted returns. The portfolios were then assigned appropriate quartile ranks for each quarter, half, and year respectively. The mutual funds were assigned quartiles based upon order, unless their returns were extremely close to returns of other members of the quartile, in which case they were ranked with that quartile.





The main test of performance consistency determined whether managers tend to remain in the same quartile through time. To facilitate this, numerous "Quartile Comparison Tables" were constructed. The Base Period Quartile is developed from the rankings achieved by the managers over a given initial time period. The Subsequent Period Quartile reflects their relative rankings during the following time period. 





If past performance is a perfect predictor of future performance, first quartile managers would remain in the first quartile inter-period, second quartile managers in the second quartile, and so on. The Quartile Comparison Tables would show 100% entries in all cells on the diagonal from the top left to the bottom right and zero entries elsewhere.  If there is no predictive power in past returns, there will be an even distribution of entries throughout the table represented by 25% showing in every cell.  The greater the deviation from 100% in each cell on the diagonal the less likely it is that past performance is a good indicator of future performance.





Quartile comparison tables were calculated for every adjacent quarterly, semi-annual and annual period within the data set.  Using these single inter-period tables, an overall table was calculated for each of the quarterly, semi-annual, and annual databases. These overall tables provide a strong overall view of the probability that a mutual fund manager will either maintain past  performance, or of the performance quartile the fund is most likely to move to.





In order to provide a more substantive measure of consistency from one period to the next, the chi-squared statistic was calculated for each overall table. The chi-squared statistic tests the hypothesis that the actual distribution is one of 25% in every cell.  With a four by four table, there are 9 degrees of freedom. This means that in order to reject the hypothesis of independence from one period to the next the critical value used was 21.7, representing a 99% confidence interval. A chi-squared value of greater than 21.7 leads to a rejection of the hypothesis that the quartile performance in one period is independent of the quartile performance in the following period, indicating that, in fact, past performance is a predictor of consecutive period performance. A chi-squared value of less than 21.7 indicates that we are 99% confident that one period's performance is independent of the subsequent period's performance.





In order to substantiate the results indicated by the chi-squared statistic, and as an additional quantitative measure of inter-period performance consistency, the Spearman Rank Correlation Coefficient was calculated for each of the quarterly, semi-annual and annual raw return and risk adjusted return data samples, based upon absolute (not quartile) rank in the period under consideration. These Spearman Rank Coefficients were then averaged, and the standard deviation of results obtained for the coefficients attributable to each data set. For example, using the quarterly raw return database, inter-quarter Spearman Rank Correlation Coefficients were calculated for each of the adjacent quarterly performance rankings.  These coefficients were then averaged and the standard deviation of coefficients was calculated giving an indication of the overall correlation between quarterly rankings. The Spearman Rank Correlation Coefficient measures the degree of association between two sets of ranked data. It ranges from -1 to 1, with a zero value indicating no association between the data sets, and values of -1 and 1 indicating perfect negative and perfect positive correlation, respectively. Any value between these two extremes gives an indication of the degree to which ranks from one year are similar to ranks from the subsequent year.  Average Spearman Rank Correlation Coefficients and the standard deviations of the coefficients are reported.





4.2 Regression





In addition to the tests described above, direct regression analysis on excess returns was also undertaken.  Excess returns were calculated for each sub-period, i.e. quarterly, semi-annually, and annually, according to the following:





	 i =  Rp - (Rf +  (Rm - Rf))





Where:


	 i	is the risk adjusted market return for the period i


	Rp	is the return on the fund for the period


	Rf	is the risk free rate (90 Day Bank Bills) for the period


	Rm	is the return on the market index for the period


	 	is the slope of an ordinary least squares regression equation relating the returns of the fund to the market index (NZSE40 for New Zealand and All Ordinaries Price Index for Australia)





Each resulting  i  was paired with  i+1 and an ordinary least squares regression was preformed to determine the slope of the relationship between the two periods as well as the statistical significance of the relationship.  This was done for quarterly, semi-annual, and annual returns for both the New Zealand and Australian funds.


 





5.0 Results





5.1 Rankings





First the Australian then the New Zealand equity funds' results are shown, followed by a summary table for comparison purposes.





5.1.1 Australian Equity Funds


Table 1 provides an overview picture of the change in fund managers' fortunes over the sample period, with subsection 1.1 representing rankings based on raw returns and section 1.2 the risk adjusted rankings.  Table 1.1 includes raw returns on all funds and, therefore, includes data on all funds for which there is annual data.  Table 1.2 ranks funds on their risk adjusted performance.  In order to provide meaningful rankings across the entire time period, only funds which existed at the end of 1993 were included.





The funds are ranked in order of total cumulative raw and risk adjusted returns for the entire study period (from January 1988 to June 1994), as well as on the basis of cumulative annual raw and risk adjusted returns for each year of the study period.  This comparison allows the effect of different manager holding horizons to be considered and also allows a comparison between the raw return rankings and risk adjusted rankings of different funds.  The funds which did not exist for the entire sample period (denoted with an *) are disadvantaged in the cumulative overall raw return rankings.





Table 1 holds some interesting points worthy of discussion.


 	The "winning" fund on cumulative raw return (which is also the winning fund based on risk adjusted returns) has a cumulative return well in excess of double the median fund's return, and well higher than the return of the second ranking fund.   In both cases, this fund is also the one which appears most consistently in the top quartile over the years, especially when ranked according to risk adjusted returns in which this fund gained a top placing in four consecutive years. 





 	Similar rankings are evident under raw and risk adjusted returns with the top three funds ranked the same under both. However some large differences occur for individual years; for example, GT Aust in 1990 is ranked 9th using raw returns but 1st using risk adjusted returns.





 	The second ranking fund only gains one top quartile ranking in individual years based on raw returns; however, it earns a cumulative return sufficient to place it in the top quartile overall within the sample time frame.





Table 1: Inter-period changes in the raw return and risk adjusted rankings of Australian Equity Funds over the January 1988 - June 1994 period.





1.1 Raw Return Rankings


�
1988*�
1989�
1990�
1991�
1992�
1993^�
Cumulative


ranking�
Cumulative


return�
�
GT Aust�
2�
1�
9�
1�
1�
5�
1�
1.8536�
�
Wardley�
7�
5�
7�
4�
5�
3�
2�
1.1585�
�
Rothschild�
1�
4�
8�
6�
11�
4�
3�
1.0324�
�
Potter�
3�
7�
4�
10�
7�
6�
4�
0.9132�
�
ANZ�
4�
6�
3�
7�
9�
8�
5�
0.8657�
�
JB Were�
*�
8�
2�
5�
4�
7�
6�
0.8230�
�
Merc�
*�
3�
1�
9�
10�
*�
7�
0.7403�
�
Equitilink�
9�
9�
6�
11�
8�
2�
8�
0.6631�
�
JF Aust�
8�
10�
10�
12�
2�
1�
9�
0.6333�
�
Advance�
5�
12�
5�
8�
3�
*�
10�
0.5099�
�
Tyndall�
6�
11�
11�
2�
6�
*�
11�
0.3988�
�
Oceanic�
10�
2�
12�
3�
12�
*�
12�
0.2877�
�
		*1988 fund universe contains only 10 funds existing for the entire period


		^1993fund universe contains only 8 funds existing for the entire period


1.2 Risk Adjusted Rankings


�
1988*�
1989�
1990�
1991�
1992�
1993�
Overall 


ranking�
�
GT Aust�
1�
1�
1�
1�
3�
4�
1�
�
Wardley�
5�
4�
2�
2�
5�
3�
2�
�
Rothschild�
3�
2�
4�
4�
6�
5�
3�
�
JB Were�
*�
7�
5�
5�
4�
6�
4�
�
ANZ�
8�
6�
6�
3�
2�
8�
5�
�
Equitilink�
7�
8�
7�
7�
8�
1�
6�
�
Potter�
4�
3�
8�
6�
7�
7�
7�
�
JF Aust�
2�
5�
3�
8�
1�
2�
8�
�
		*1988 fund universe contains only 7 funds existing for the entire period





From Table 1, it appears that although both sets of rankings generally vary substantially, risk adjusted rankings show slightly more consistency over time; however, this is hardly conclusive. Therefore, allowing for the overly simple analysis, it can be tentatively stated that, with one exception, a top fund's performance in one period bears no systematic relationship to its ranking in subsequent periods.  To further explore the effect of the manager's holding horizon upon the fund's relative ranking, data from smaller time periods was analysed.





Evaluation of Quarter Comparison Tables





Raw Returns


Quarterly comparison tables of rankings based on raw returns were constructed.  There are 25 tables representing every set of corresponding quarters within the sample period.  The results obtained created a very mixed picture of the usefulness of past quarter performance as a measure of subsequent quarter performance.  In order to provide an overall picture of each database studied, cumulative tables were generated for each database.  These tables were produced by summing the "raw" data underlying each individual table in the database and then calculating overall percentages.  The cumulative quarterly raw return table is reproduced as Table 2.





	Table 2: Cumulative Raw Return Quarter Table - Australia 


			(Mar Qtr 1988 - Sep Qtr 1993)





�
Q1�
Q2�
Q3�
Q4�
�
Q1�
23.88%�
23.88%�
32.84%�
19.40%�
�
Q2�
32.86%�
27.14%�
21.43%�
18.57%�
�
Q3�
19.43%�
28.77%�
21.92%�
30.14%�
�
Q4�
21.43%�
24.29%�
24.29%�
30.00%�
�
				Chi-Squared Statistic	9.38


	


Table 2 presents very strong evidence that past performances are poor predictors of future returns.  Since the Chi-Squared statistic of 9.38 is much lower than the critical value of 21.7, we can be 99% confident that the data is independent from one quarter to the next.  Therefore, using the sample data and the sample time frame, a fund manager's past performance has virtually no predictive ability of subsequent period results.  Also, the table clearly shows a strong deviation away from the 100% in diagonal cells required for perfect persistence.





The Spearman Rank-Order Correlation Coefficient was calculated for the quarterly return database.  The statistic is significant if it is greater than .305.  For the 25 observations representing the quarters between March 1988 and June 1994, the mean coefficient was 0.057 with a standard deviation of 0.378.  The mean coefficient is extremely close to zero indicating no correlation between the quarterly performance rankings.  The standard deviation is large indicating substantial coefficient instability - further evidence that past performance in this database holds no predictive influence upon subsequent period performance.





Risk Adjusted Returns


Quarterly comparison tables have also been constructed from rankings based on Sharpe ratios in order to adjust returns to take into account the different levels of risk associated with each fund and to provide a more robust measure of excess performance.  





	Table 3: Risk Adjusted Cumulative Quarter Table - Australia


			(march Qtr 1988 - June Qtr 1994)





�
Q1�
Q2�
Q3�
Q4�
�
Q1�
41.18%�
23.53%�
21.57%�
13.73%�
�
Q2�
26.00%�
34.00%�
20.00%�
20.00%�
�
Q3�
19.61%�
17.65%�
33.33%�
29.41%�
�
Q4�
18.18%�
25.00%�
29.55%�
27.27%�
�
					Chi-Squared Statistic  14.74





The Spearman Rank Correlation Coefficients for the risk adjusted quarterly database yield a similar conclusion, because although the mean coefficient is slightly positive at 0.159, the standard deviation of 0.342 is sufficiently large to discount any claims of correlation.








Evaluation of Semi-Annual Tables





The semi-annual tables tested the managers' returns for 6 month periods for the entire data sample.  The objective of calculating semi-annual tables as well as quarterly and annual raw and adjusted return tables, is to account for fund managers' different performance horizons, which are often not exposed by an un-weighted ranking of sub-performance-horizon returns.  This point was graphically demonstrated by the example of the second ranked fund in Table 1.1 in section 6.1, which gained an overall top quartile ranking, yet only achieved a top quartile placing in one year in the annual-return period.





Raw Returns


Discussion of the individual semi-annual raw return tables is similar to the discussion of quarterly raw return tables.





	Table 4: Cumulative Raw Return Semi-Annual Table - Australia


			(June 1/2 1988 - June 1/2 1994)





�
Q1�
Q2�
Q3�
Q4�
�
Q1�
31.25%�
40.63%�
15.63%�
12.50%�
�
Q2�
29.41%�
23.53%�
29.41%�
17.65%�
�
Q3�
17.65%�
26.47%�
20.59%�
35.65%�
�
Q4�
21.21%�
12.12%�
30.30%�
36.36%�
�
					Chi-Squared Statistic  14.73





The Spearman Rank Correlation Coefficients for the semi-annual raw return database yielded a mean of 0.247, and a standard deviation of 0.362. 





Risk Adjusted Returns


Individual semi-annual risk adjusted comparison tables vary slightly from the corresponding raw return semi-annual tables.





	Table 5: Cumulative Risk Adjusted Semi-Annual Table - Australia


			(June 1/2 1988 - June 1/2 1994)





�
Q1�
Q2�
Q3�
Q4�
�
Q1�
52.38%�
14.29%�
23.81%�
9.52%�
�
Q2�
18.52%�
37.04%�
29.63%�
14.81%�
�
Q3�
11.11%�
40.74%�
29.63%�
18.52%�
�
Q4�
16.67%�
11.11%�
27.78%�
44.44%�
�
					Chi-Squared Statistic  22.35*


         *significant at the 1%level





The mean Spearman Rank Correlation Coefficient for this database is a significantly positive 0.365 but the standard deviation is .442.

















Evaluation of Annual Tables





Given the limited time frame of the study, only five annual comparison tables could be generated.





Raw Returns


The individual annual raw return tables are summarized in Table 6.





	Table 6: Cumulative Raw Return Annual Comparison Table - Australia


			(December 1988 - December 1993)





�
Q1�
Q2�
Q3�
Q4�
�
Q1�
28.57%�
21.43%�
35.71%�
14.29%�
�
Q2�
7.69%�
30.77%�
23.08%�
38.46%�
�
Q3�
26.67%�
33.33%�
13.33%�
26.67%�
�
Q4�
33.33%�
16.67%�
25.00%�
25.00%�
�
					Chi-Squared Statistic  6.02








The mean of the Spearman Rank Correlation Coefficient for the annual raw return database (based on 5 observations) was -0.056 and the standard deviation was 0.197. 





Risk Adjusted Returns


The individual risk adjusted annual comparison tables summarized in Table 7 also fail to show a significant ranking relationship.





	Table 7: Cumulative Risk Adjusted Annual Comparison Table - Australia


			(December 1988 - December 1993)





�
Q1�
Q2�
Q3�
Q4�
�
Q1�
57.14%�
14.29%�
14.29%�
14.29%�
�
Q2�
18.18%�
45.45%�
27.27%�
9.09%�
�
Q3�
0.00%�
50.00%�
33.33%�
16.67%�
�
Q4�
25.00%�
0.00%�
37.50%�
37.50%�
�
					Chi-Squared Statistic  15.11





The impression of persistence is supported by the highest Spearman Rank Correlation Coefficient yet of 0.373.  However,  this coefficient is reasonably unstable with a standard deviation of 0.272.














Further Analysis





To analyse the inter-horizon ranking differentials more closely, quartile comparison tables were calculated comparing annual quartiles within their subsequent quarter and half.  Both the risk adjusted and raw return databases illustrated that the annual/quarter tables vary significantly from their associated annual/half tables, indicating perhaps that managers do have substantially different performance horizons.  The problem of differing performance-horizons should be solved as the database time frame increases, leading to an ability to employ longer comparison periods which will absorb all manager performance horizons.  In both the risk adjusted and raw return databases the individual comparison tables also varied considerably between themselves.  


5.1.2 New Zealand Equity Trusts


As mentioned earlier, the New Zealand Unit Trust industry is relatively new.  In the space of the time frame of this study, the number of New Zealand Equity Trusts has grown from just 4 in 1988 to 14 towards the end of the study period.  For this reason, the New Zealand fund return data are rather shallow in the earlier years of the study.  The performances of the New Zealand Unit Trusts were subjected to the same analysis and testing, described in the data and methodology sections, as the Australian funds above.





Overall Rankings


Table 8.1 relates the overall ranking of the fund in a given year on a raw return basis and Table 8.2 shows the rankings on a risk adjusted basis.  The cumulative returns shown in Table 8.1 are only for the years in which the funds existed.  Table 8.2, on the other hand, only includes funds which existed over the entire time period so that overall risk adjusted rankings can be made.  Since only 5 funds existed prior to 1990, the time frame for these tables is 1990 - 1993.

































































Table 8.1  Annual Rankings of New Zealand funds for the period 1990 - 1993.





�
1990�
1991�
1992�
1993�
Cumulative Ranking�
Cumulative Return�
�
Prudential NZ Emerging Companies trust�
*�
*�
1�
14�
1�
1.027778�
�
National Bank NZ Equity Growth Trust�
*�
*�
3�
10�
2�
.526487�
�
Joseph Banks NZ Equities Imp  Trust�
7�
1�
2�
7�
3�
.668985�
�
Westpac NZ Share Trust�
*�
*�
4�
13�
4�
.60444�
�
Guardian Trust NZ Equity GIF�
3�
5�
6�
2�
5�
.546926�
�
National Mutual NZ Leaders Trust    �
*�
*�
10�
5�
6�
.527953�
�
Armstrong Jones NZ Share Fund�
*�
*�
8�
6�
7�
.526487�
�
Prudential Equity Income Trust�
*�
*�
*�
12�
8�
.475107�
�
Prudential Equity Trust�
1�
4�
5�
1�
9�
.426523�
�
Joseph Banks NZ Equity Trust�
4�
2�
9�
9�
10�
.378992�
�
NZ Funds Management Equity Trust�
2�
7�
7�
8�
11�
.375092�
�
BNZ NZ Blue Chip Equity Trust�
6�
3�
12�
3�
12�
.329351�
�
Tower NZ Equity Trust�
5�
6�
11�
4�
13�
.328549�
�
Guardian Trust NZ Small Companies Growth�
*�
*�
*�
11�
14�
.281929�
�
*  Fund did not exist for the entire year, and are thus disadvantaged in the cumulative overall return ranking. 








Table 8.2  Risk Adjusted Rankings 


�
1990�
1991�
1992�
1993�
Cumulative 


Ranking�
�
Joseph Banks NZ Equities Imp  Trust�
5�
1�
3�
3�
1�
�
Guardian Trust NZ Equity GIF�
7�
7�
1�
1�
2�
�
Prudential Equity Trust�
3�
6�
2�
7�
3�
�
BNZ NZ Blue Chip Equity Trust�
2�
2�
5�
2�
4=�
�
Joseph Banks NZ Equity Trust�
1�
4�
6�
6�
4=�
�
NZ Funds Management Equity Trust�
6�
5�
4�
5�
6�
�
Tower NZ Equity Trust�
4�
3�
7�
4�
7�
�






No clear pattern of consistency emerges from either of the annual ranking tables.   














Raw Returns


Table 9 displays the cumulative results of the individual quarterly raw return consistency tests.  The chi-squared statistic is very similar to the Australian cumulative raw return table and as such is substantially below the critical value of 21.7, leading to the conclusion that the quarterly raw return rankings of New Zealand equity fund managers are substantially independent inter-quarter.  The New Zealand results are  similar to those obtained on the Australian database, and  similar to Dunn and Theisen (1983), even though a relatively small data-sample and short time frame were used.


	Table 9:   Cumulative Raw Return Quarter Table - New Zealand


			(March Qtr 1988 - June Qtr 1994)





�
Q1�
Q2�
Q3�
Q4�
�
Q1�
29.63%�
20.37%�
18.52%�
31.48%�
�
Q2�
22.03%�
32.20%�
32.20%�
13.56%�
�
Q3�
20.00%�
26.67%�
33.33%�
20.00%�
�
Q4�
19.23%�
28.85%�
26.92%�
25.00%�
�
					Chi-Squared Statistic  10.28








	Table 10: Cumulative Raw Return Semi-Annual Table - New Zealand


			(June 1/2 1988 - June 1/2 1994)





�
Q1�
Q2�
Q3�
Q4�
�
Q1�
24.00%�
24.00%�
28.00%�
24.00%�
�
Q2�
17.24%�
24.14%�
34.48%�
24.14%�
�
Q3�
14.29%�
39.29%�
28.57%�
17.86%�
�
Q4�
30.77%�
15.38%�
26.92%�
26.92%�
�
					Chi-Squared Statistic  6.01





The Spearman Rank Correlation Coefficients for the New Zealand funds' quarterly raw returns yielded a mean of -0.122 which, although slightly higher than the Australian quarterly data in absolute terms, is still fairly close to zero indicating little correlation between quarterly rankings in the study period.  Any suggestion of correlation is, however, ruled out by a very high standard deviation of 0.546, therefore reinforcing the picture that quarterly raw returns are of no value in predicting subsequent period raw returns.





Risk Adjusted Returns


As the trend has been throughout the Australian database, the New Zealand quarterly and semi-annual individual risk adjusted tables vary considerably from their raw return counterparts discussed in the previous section. 





	Table 11: Cumulative Risk Adjusted Quarter Table - New Zealand


			(March Qtr 1988 - June Qtr 1994)





�
Q1�
Q2�
Q3�
Q4�
�
Q1�
18.52%�
25.93%�
33.33%�
22.22%�
�
Q2�
21.67%�
36.67%�
26.67%�
15.00%�
�
Q3�
23.08%�
24.62%�
26.15%�
26.15%�
�
Q4�
26.53%�
16.33%�
30.61%�
26.53%�
�
					Chi-Squared Statistic  8.08








	Table 12: Cumulative Risk Adjusted Semi-Annual Table - New Zealand


			(June 1/2 1988 - June 1/2 1994)





�
Q1�
Q2�
Q3�
Q4�
�
Q1�
40.74%�
25.93%�
18.52%�
14.81%�
�
Q2�
23.33%�
33.33%�
23.33%�
20.00%�
�
Q3�
11.54%�
34.62%�
34.64%�
19.23%�
�
Q4�
22.73%�
13.64%�
27.27%�
36.36%�
�
					Chi-Squared Statistic  11.37





 Also casting doubt on any indication of persistence is a Spearman Rank Correlation Coefficient for the New Zealand risk adjusted semi-annual database which is very close to zero at -0.095, with a standard deviation of 0.387.





Overall, the New Zealand risk adjusted database is similar to the Australian risk adjusted database in that although the larger comparison periods hinted towards persistence, this was far from conclusive enough to disprove the hypothesis that past performance has no bearing on future performance.





Annual tables were not calculated for the New Zealand equity funds, due to the inability to evaluate their small data samples with the required statistical accuracy.





5.2 Regression





The findings of the above rankings are confirmed with the regression results, as seen in Tables 13 and 14.  Results for the annual New Zealand returns are not reported since only 33 observations were available and these data do not meet the assumptions of normality required of OLS regression.





Table 13:  Regression Results for New Zealand data








Holding Period:�
Intercept�
Slope�
Standard Error�
"t" Statistic�
R2�
Number of Observations�
�
Quarterly�
0.020502�
0.165148�
0.160939�
1.0261�
.1609�
219�
�
Semi-Annual�
-0.06401�
0.063063�
0.264442�
-0.2420�
.0041�
105�
�
Annual�
N/A�
N/A�
N/A�
N/A�
N/A�
33�
�






Table 14:  Regression Results for Australian data








Holding Period:�
Intercept�
Slope�
Standard Error�
"t" Statistic�
R2�
Number of Observations�
�
Quarterly�
-0.00072�
0.225218�
0.14486�
1.5546�
.0531�
286�
�
Semi-Annual�
0.00047�
0.037053�
0.25641�
0.1445�
.0013�
133�
�
Annual�
�0.07311�
�0.27347�
0.40048�
�0.6828�
.1125�
54�
�






None of the OLS regressions show statistically significant relationships, with the largest "t" statistic being 1.55 for the quarterly holding period on the Australian data.  Note that the  longer holding period of 6 months for the same data results in the lowest "t" statistic in this study.





This regression approach, while suffering from the ex-post analysis criticism mentioned earlier, confirms the findings of a lack of consistency for the data study.  








6.0 Summary of Results





As can be seen in the table below, only one holding period for raw or risk adjusted returns in either New Zealand or Australia shows statistical significance between one period and the next using the Chi Squared or Spearman Rank Coefficient tests.

















Table 15:  Summary


�
�
Chi Squared


(critical = 21.7)�
Mean Spearman


Coefficient�
Standard Deviation of Spearman�
�
Australia�
�
Quarterly�
Raw Return�
9.38�
0.057�
0.378�
�
�
Risk Adjusted�
14.74�
0.159�
0.342�
�
Semi-Annual�
Raw Return�
14.73�
0.247�
0.362�
�
�
Risk Adjusted�
22.35**�
0.365*�
0.442�
�
Annual�
Raw Return�
6.02�
-0.056�
0.197�
�
�
Risk Adjusted�
15.11�
0.373*�
0.272�
�
New Zealand�
�
Quarterly�
Raw Return�
10.28�
-0.122�
0.546�
�
�
Risk Adjusted�
8.08�
.173�
0.362�
�
Quarterly�
Raw Return�
6.01�
.203�
0.283�
�
�
Risk Adjusted�
11.37�
-0.095�
0.387�
�
*Significant at the alpha=.05 level of significance if the statistic is greater than .305.


**Significant at the alpha=.01 level of significance if the statistic is greater than 21.7





In addition, risk adjusted excess returns as determined by the CAPM were not found to be statistically related to subsequent risk adjusted excess returns using OLS regression.  Thus, the finding of no persistence is robust across all of the methodologies used.


   


7.0 Conclusion and Discussion 





The results of the empirical tests on the New Zealand database provide evidence that, over the sample period, past mutual fund rankings bear no predictive value for subsequent period rankings.  This conclusion is more strongly evidenced in the raw return rankings, but also holds for the risk adjusted rankings. Caution in generalizing the results must be based on the relatively small sample size and short time frame.  





The study comprised four major empirical tests:  inter-period comparison tables, chi-squared independence testing on those tables, an independent Spearman Rank Correlation Coefficient calculation, and OLS regression analysis of CAPM risk adjusted excess returns.   The results of all four tests  rejected any notion of inter-period ranking consistency, leading to the conclusion that past relative performance is of no value in predicting future performance. This conclusion is in accordance with that obtained by Dunn and Theisen (1983) who carried out similar studies upon the US equity fund database, but in conflict with the findings of Goetzman and Ibbotson (1994) and Grinblatt and Titman (1992).





Why doesn't past relative performance predict future relative performances? Troutman (1991) suggests various factors which can cause future performance rankings to diverge from past rankings.


-	The manager's investment style frequently has significant influence on the manager's ranking in performance universes. Different phases of the market cycle produce differing rewards to portfolio characteristics such as earnings, growth, size and dividend yield. This cycle of rewards can have a bigger impact on results than the investment manager's sector or stock selection skills.





-	Investment management firms change as they grow. The outstanding records of many firms are achieved when the firm is small. As the firm grows, and the amount of assets under management increases, the market impact of trading can offset the positive value of active investment insights.





-	The personnel and their roles also change over time. The investment "star" may become more of an administrator and less of a portfolio manager. While new portfolio managers are hired, the truly skilled manager may not be able to transfer his or her skills to others. Other professionals important to the process of the firm may leave to start their own firms.





If  past relative performance is independent of future performance, the obvious question to ask is why do performance rankings remain a prominent feature of management-selection decisions? Troutman (1991) suggests that, on the surface, historical performance may be an attractive selection criterion because it is readily available and is quantifiable. It also appears counter-intuitive to hire lower-performing managers in preference to top-performers based upon performance results current at the time of the manager selection decision. What this study has shown, however, is that provided a manager has the correct underlying fundamentals (as the vast majority of registered trusts do), the investor may be better off to stick with that fund manager even when a fund is under�performing the industry, in the knowledge that - based upon the empirical evidence presented - the manager is as likely to be the next period's top performer as is the current high-flier. This conclusion is further supported when the issue of transaction costs is addressed, with investors who frequently change manager in the hope of picking a future "winner" being saddled with entry and exit charges, further depleting their relative returns.





This study supports the hypothesis that mutual funds' returns are efficient as far as fund rankings are concerned. It has not addressed the magnitude of returns, or differentiated between relative returns in different market conditions. The question of analysing the magnitude of returns appears an obvious target for future research, especially considering the large raw return based performance differential apparent in Table 1.1 between the top performing Australian equity fund (based upon 6.5 year returns) and its nearest rival.  (Note:  A clue to the high level of the raw returns of the top performing Australian equity fund is that its beta at 1.125 is 1.97 standard deviations above the average beta in the group studied.)  Another valid study of the local mutual funds industry is to test the industry's efficiency, i.e. to test whether the funds can, on average, recoup their management fees by efficient information gathering therefore providing returns equal to, or greater than, a suitable equity benchmark. The risk adjusted returns calculated using Sharpe ratios provide such a measure. However, this study is only interested in the relative rankings of funds based on these Sharpe ratios and not the absolute values as such, so no conclusion can be made  as to the efficiency of the different funds.  The New Zealand mutual funds industry is, as previously mentioned, very new, and due to its rapidly increasing size is a valid target for future academic research using tests developed over the past four decades on principally US databases. If this study is any indication, it is likely that the local database will add to the conflicting findings  overseas.   In addition, active academic research of the local mutual fund industry is warranted to keep managers' marketing claims honest, especially in the current period of rapid investment growth.
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APPENDIX A


Data Sample


New Zealand Equity Trusts 	


									Start		Finish


	Armstrong Jones NZ Share Fund				3/91		------


	BNZ NZ Blue Chip Equity Trust					9/89		------


	Guardian Trust NZ Equity GIF					9/89		------


	Guardian Trust NZ Small Companies Growth fund		4/92		------


	Joseph Banks NZ Equities Imputation Trust			11/88		------


	Joseph Banks NZ Equity Trust					11/88		------


	NZ Funds Management Equity Trust				10/88		------


	National Mutual NZ Leaders Trust				6/91		------


	National Bank NZ Equity Growth Trust			10/91		------


	Prudential Equity Income trust					10/92		------


	Prudential Equity Trust						4/83		------


	Prudential NZ Emerging Companies Trust			11/91		------


	Tower NZ Equity Trust						11/85		------


	Westpac NZ  Share trust					1/92		------








Australian Equity Trusts





	ANZ Equity Trust No 1						4/87		------


	Advance Sharemarket Fund					   ?		9/93


	Equitilink  Growthlink						12/82		------


	GT Auatralian Growth						2/87		------


	JB Were Australian Fund					11/88		------


	JF Australia Growth						5/86		------


	Mercantile Australia Equity Fund				    ?		9/93


	Oceanic Equity Growth Trust				    	    ?		9/93


	Potter Warburg Growth trust					11/83		------


	Rothschild Australia Equity Trust				12/74		------


	Tyndall Equity Perf 10					  	    ?		9/93


	Wardley Imp Growth trust					11/85		------














NB: order is alphabetical only, and does not constitute any overall ranking.


�	Anonymous, The Stock-Picking Fallacy, The Economist, August 8 1992, pp15-16.


�	The majority of New Zealand unit trusts have only been operating significantly 		since the  stock market crash of 1987.


�	To our knowledge this is the first study to test for persistence in New Zealand unit 		trust performance.


�	See Jensen(1968) and Carlson(1970) for example.


�	The benchmarks used are:


		1) An equally weighted index of shares on the NYSE


		2)	The P8 benchmark derived by Grinblatt and Titman(1989) and used in Grinblatt   and Titman(1992)


		3) An equally weighted index of mutual funds in the sample


�	FPG RESEARCH was established to provide high quality independent research  in the financial planning and funds management business.  They claim to have "complete and unequivocal independence from any investment product supplier in [their] recommendations.  The company is wholly owned by founders and staff.  There is no debt or equity relationship with any other party."  In addition, they claim:  "Quantitative information provided by product suppliers is generally accepted as being accurate and not misleading.  We employ, however, a number of software based screening systems to cross check accuracy of data from time to time.  ... FPG RESEARCH believes the open publication of data and conclusions in a very competitive market place is the best quality control and discipline for research, ensuring its fairness and accuracy.  FPG RESEARCH publishes more extensively than any other research company operating in the area of managed funds." 


� 	The Australian funds are examined in terms of Australian Dollars and New Zealand funds are New Zealand Dollar denominated.  The risk free rate for this study is, therefore, the New Zealand 90 Day Bank Bill rate for New Zealand data and the Australian 90 Day Bank Bill rate for the Australian funds.


�	Due to constraints with the data supplied by FPG Research only 8 Australian unit 		trusts are evaluated using risk adjusted returns.


�	Four Australian unit trusts - ADVHP, MERBC, OCEEG and TYNEP only have 		monthly returns up to September 1993.








