portfolio Performance Evaluation

The objectives 

This module describes the methodology for evaluating the performance of investment portfolios and the empirical results of evaluations of managed portfolios reported in the literature. At the end of this module students are expected to have 

1. Understood the alternative measures of performance measures and the circumstances under which each of the measures are applicable

2. Understood the inter-relationship among the measures

3. Reviewed and learnt the studies that have examined the performance of managed funds in Australia and elsewhere.

References: 

BKM - Chapters 24 and 4




The topics examined are organised as follows:

1. Managed funds – general features

2. Measures of performance evaluation


Sharpe's measure


Appraisal Ratio


Jensen's measure


Treynor's measure

3. The inter-relationship among alternative performance measures

4. Performance attributes

5. Empirical results of managed fund performance



Types of Professionally Managed Funds or Institutional Investors. 


Superannuation funds 


Unit Trusts and Mutual funds


Treasury departments of Commercial Banks


Insurance Companies

The General Features of Managed Investment Funds.

Investment companies pool the investment funds of a large number of small (and big) investors and invest these funds in a portfolio of assets consisting of domestic stocks, international stocks, commonwealth bonds, corporate bonds, real estate, Treasury bills and other investments. The single investor acquires a fractional ownership of a large and diversified portfolio of assets. 

An investment company is thus a financial intermediary that provides investors with the benefits of:

(i) Risk diversification achieved by investing in a diversified portfolio of assets which can not be easily achieved by a single investor investing individually.

(ii) Low transaction costs relating to buying and selling assets as a result of economies of scale available to investment companies.

(iii) Investing with the expertise of professional portfolio managers.

(iv) The investment company will usually levy a fee from the investors for these services. These fees may arise in a variety of ways:


i. Annual management fees   


ii. Entry fees (sales commission or load fee)  


iii. Exit fee


Two main types of managed funds are:

1. Open end funds (mutual funds or unit trusts) 

2. Closed-end funds:

The features of open-end funds are:

(1)  The public can invest in the fund by buying a share in the trust at any time. The value is based on the current market value of the fund's investment portfolio - the  Net Asset Value. 

NAV is computed as the total market value of investments of the trust less liabilities divided by the number of shares. Managers will publish the net asset value per share of the fund or unit trust in the press on a weekly basis.  (i.e. AFR Mondays)

(2)  Public can also redeem their shares at a value slightly lower than the NAV by giving a specified period of notice.

(3) Shares of open end funds are not usually listed in the Stock Exchange. 

(4) In the case of a unit trust the fund manager is bound by a trust deed which spells out the rights of the shareholders and the duties of the fund manager. The trust deed is administered by a trustee, which is usually a public trustee company.

(5)  An investment fund will usually state its investment objectives. The fund name will usually reflect these objectives. Examples might be:


(a)  Growth funds

     
(b)  Income Funds


(c)  Balanced funds


(d)  Index funds


(e)  Ethical funds 

Closed-end funds:

Their features include:

(1) The public invests in the fund by subscribing to the initial issue of shares.

(2) The shares of the fund are listed in the stock exchange. Investors wishing to purchase shares of the fund subsequently can purchase them in the stock market.

(3)  The fund publishes its NAV, which may or may not coincide with its quoted share price. Thus, fund shares may sell at a premium or discount from its market price.


Performance Measurement of Investment Funds

1. Measuring Investment Return

Performance is evaluated over a defined time interval, for example a five year evaluation period. To evaluate performance, either the total rate of return or better still, the average rate of return measured over periodic intervals, (for example, quarterly) must first be computed.

Alternative measures:

Time weighted rate of return vs. dollar weighted rate of return

(a) Time weighted rate of return

(i)  The arithmetic mean rate of return 


RA
=  ( R1 +  R2  +  R3)/3

This is a measure that best describes the return in any one single year. This is a good measure of the future expected return.

(ii)  The geometric mean rate of return

This measure is the best measure of past performance because it represents the constant annual return needed to earn each year to match total performance in the period being evaluated. 


RG
=  [(1+R1)(1+R2)(1+R3)]1/3 -1

(b) The internal rate of return or the dollar weighted rate of return

In calculating the periodic rate of return within an investment period the dollar weighted rate of return takes due account of capital contributions and/or withdrawals during the period. 

Suppose the initial investment in ABC is V0 and a further share purchase of C1 was made in year 1 and shares to the value of C2 were sold in year 2 and the stock value in year 3 is V3
The internal rate of return RI is given by
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Example:

If the initial investment in ABC stock is $100, and a further capital contribution of $10 was made at the end of year 1 and $20 dividends received was withdrawn at the end of year 2, what is the internal rate of return if the value of the investment at the end of year 3 is $120 ? 
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by trial and error  RI =  9%  approx

2. Measuring Investment Risk 
Performance of a portfolio or fund is evaluated not only on the average rate of return earned but also on the portfolio or fund's level of riskiness during the evaluation period.

The appropriate risk measure to be used depends on the nature of risk applicable to the fund contributor(s). 

The beta risk measure of the fund is appropriate for a contributor who has many other investments besides the fund that is being evaluated.

The standard deviation of the fund is appropriate if the contributor has no investments other than his investment in the fund that is being evaluated.




Investment Performance Measures

Investment performance measures combine the return measure of the fund with the risk measure of the fund. The performance measures we will discuss are:
Sharpe's measure, Appraisal Ratio, Jensen's measure and Treynor's measure.

(1) Sharpe's measure (Reward to variability ratio)

Evaluate fund Q. Performance is evaluated based on total risk, measured by the standard deviation. 
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A 'benchmark' Sharpe's measure against which portfolio performance can be evaluated

The ex-post CML gives, for any portfolio p that plots on the line
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rearranging,
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The equation gives the Sharpe's PI for an 'average' performing fund. 
(2) The Appraisal Ratio

When the portfolio to be evaluated (the active portfolio) is combined with the market portfolio in an optimal mix, the Sharpe ratio for the combined portfolio is given by 
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where (p is the abnormal return of the active portfolio, and ((ep) is its diversifiable risk.

The improvement of the Sharpe measure of the combined portfolio over that of the market portfolio is given by the appraisal ratio:
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(3) Jensen's performance measure

Jensen’s measure is used when the relevant risk is beta risk. Jensen’s measure is equivalent to the intercept of the characteristic line of the fund constructed in risk premium form. To construct the characteristic line, the excess returns of the fund to be evaluated (Rp-Rf), is regressed on the excess returns of the market index (Rm-Rf).
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Characteristic line equation is 
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Take means of both sides
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Jensen's Performance measure is the intercept of the regression line.


 
J = (p



The equivalence of Jensen's performance measure to the 'abnormal' return of the SML
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The SML gives for portfolio P:
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Suppose the actual return of the portfolio is 
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Abnormal return

[image: image17.wmf]=

-

R

E

R

p

p

(

)






[image: image18.wmf]=

-

+

-

R

R

R

R

p

f

p

m

f

[

(

)

]

b





= ( (from equation (1)


(4) Treynor's measure

When the portfolio being evaluated is one of many other portfolios, performance is evaluated based on systematic risk or the beta of the portfolio. 
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A 'benchmark' Treynor's measure against which funds performance can be evaluated

The ex-post SML, for any portfolio p that plots on the line
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re-arranging,
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The equation gives the Treynor's PI for an 'average' performing fund. 

Performance measures compared

(i) Treynor's and Jensen's measures compared

The characteristic line in excess return form - equation 1 :
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Divide by (
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LHS of equation is Treynor's measure. The Treynor measure for the market portfolio is 
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Should the portfolio rankings by Jensen's measure be identical to the rankings by Treynor's measure ?

(i) Sharpe's and Jensen's measures compared

Substitute the following definition of ( in equation 1
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LHS of equation is Sharpe's measure of the portfolio. Sharpe's measure of the market portfolio is 
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How should  Jensen's measure be modified to make the portfolio rankings identical to the rankings by Sharpe's measure ?


Analysing the components of good portfolio performance: Timing and selectivity.
There are two important attributes of good performance: Market timing ability and stock selection ability.
Are portfolio managers adept at market timing? Two alternative methods can be used for detecting market timing ability
(i)  The Treynor and Mazuy study :
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Estimate the quadratic regression model: 
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Is the ( coefficient significantly different from zero? 
A ( value significantly different from zero, and positive, signifies market timing ability.

(ii) The Henrikson and Merton study
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The regression model tested is:
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D = a dummy variable which equals 1 if Rm>Rf, and zero otherwise.

If c is significantly different from zero, market timing ability is indicated.

Performance Attributes of a Managed Portfolio
(Identifying the asset allocation and security selection abilities)
The performance attributes of the managed portfolio is explained by analysing the difference in returns between the portfolio P (the managed portfolio) and a benchmark portfolio B (called the Bogey). 

Assume the assets within P and B belong to n broad asset classes, such as stocks, bonds, bills etc. A benchmark index is chosen for each asset class (i.e. ASX 500 for stocks, etc. The Bogey B is also assumed to have a set of fixed portfolio weights towards each asset class.

The return of the bogey portfolio RB can be stated as

RB  =   
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Where WBi is the weight of the bogey in asset class i and rBi is the return of asset class i.

Similarly the return on the managed portfolio RP can be stated as


RP  =   
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Where WPi is the weight of the portfolio of assets invested in asset class i and rPi is the return of those assets invested in class i.

The difference between the two portfolio returns is the excess (or deficit) performance of the portfolio.
RP   -  RB
=   
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Rewrite this as follows


=   
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Excess return
= Contribution from asset allocation + Contribution from security selection


Example

Assume the assets within portfolio P belong to three asset classes: stocks, bonds and money market bills, with weights 70%, 7% and 23%. The Bogey B is assumed to have fixed portfolio weights towards each asset class of 60%, 30% and 10%.

If the returns of the benchmark index portfolio and managed portfolio for each asset class are 


Benchmark index
Managed portfolio
Stocks 
5.81%
7.28%
Bonds
1.45%
1.89%
Money market
0.48%
0.48%
Calculate the excess return of portfolio P and identify the contribution from asset allocation and from security selection.

Return of bogy portfolio = (0.6 x 5.81) + (0.3 x 1.45) +(0.1 x 0.48) = 3.97%


Return of managed portfolio = (0.7 x 7.28) + (0.07 x 1.89) +(0.23 x 0.48) = 5.34%


Excess return of portfolio    = 1.37%
Decompose this in terms of:
Contribution from asset allocation


= (0.7- 0.6)5.81 + (0.07- 0.3)1.45 + (0.23-0.1)0.48 = .3099%
Contribution from security selection


= 0.7(7.28-5.81) + 0.07(1.89-1.45) + (0)0.23 = 1.06%
Total excess return = 1.37%


Portfolio performances: Empirical studies

(1) McDonald's study -JFQA 1974

Evaluated the performance of 123 US mutual funds, based on monthly returns. Performance was evaluated on Sharpe's and Treynor's measures.

Findings:


i. Funds performances conform to their stated objectives


ii. Performances are only as good as a naive buy and hold portfolio

(2)  The Investment Performance of Unit Trusts and Mutual Funds in Australia: 1969-1978 ( Robson - Accounting and Finance Nov. 1986)

Evaluated the performance of 67 Unit Trusts and 9 Mutual Funds in Australia based on their monthly returns.

Findings:


i.  Performances inferior to market indexes


ii.  Risk levels consistent with stated objectives

(3) Superannuation Fund Managers: How do They Rate? (Bird et.al. JASSA Dec. 1982)

Evaluated the performance of 15 super fund managers based on quarterly returns

Findings:


Negative Jensen alphas for 14 managers




(4) Performance Persistence in Equity Mutual Funds

Do good performing funds tend to continue to perform well? Is there a “Hot Hands” phenomenon? Are bad performing funds always bad? Should they be avoided?

Some relevant studies are:

(i) Grinblatt and Titman (Journal of Finance 1992) show that during the 1970’s, mutual funds’ performance is persistent. It pays to examine past performance.

(ii) Burton Malkiel (Journal of Finance 1995) argues that during 1980’s there is no evidence of performance persistence. Performance persistence that may have been evident in some studies may be largely due to ‘surviviorship bias’ in the data sets examined. 

(iii) Michael E Drew; Jon D Stanford; Madhu Veeraraghavan (Nov 2002) Journal of Financial Services Marketing “Selecting Australian equity superannuation funds: A retail investor's perspective”.  
Two questions are addressed in this study. First, what is the relationship between past fund returns and future performance? Secondly, does a "hot hand" fund selection system deliver economically significant returns to investors? Using a sample of Australian equity superannuation funds over the 1990s, the answers from this study are as follows: on a raw and risk-adjusted return basis the authors find evidence of mean reversion, with prior annual performance having little influence on future fund return. Selecting funds based on a persistence strategy resulted in underperformance of industry and passive returns for the retail superannuation investor over the sample period. The findings of this study have serious implications for financial planning advisers who market superannuation funds based on past performance. The results suggest that previous annual performance has little influence on future returns.
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