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Modern Portfolio Theory (MPT) Statistics & Definitions

MPT assumes that investors are risk averse, meaning that given two portfolios that offer the same expected
return, investors will prefer the less risky one. Thus, an investor will take on increased risk only if
compensated by higher expected returns. Conversely, an investor who wants higher expected returns must
accept more risk. The exact trade-off will be the same for all investors, but different investors will evaluate
the trade-off differently based on individual risk aversion characteristics.

Alpha (higher is better)

The premium earned by a portfolio, or segment of a portfolio, beyond that which would be earned through a policy of
investing exclusively in Treasury Bills and another market index. This measure generally is interpreted as
representing the value added (or subtracted) by a money manager as a result of market timing and selection.

Sharpe Ratio (higher is better)

The Sharpe Ratio is based on the capital asset pricing model. The Sharpe Ratio is a measure of return above the risk-
free rate per unit of total risk or systematic plus unsystematic risk. It measures relative value added by the manager
and is frequently compared to the benchmark and/or other managers. A manager has added value compared to the
index, if his Sharpe Ratio is higher than the index’s. A Sharpe Ratio of 1.00 means that for each unit of incremental
risk (over the risk-free rate), the investor is rewarded with a similar unit of return. Sharpe Ratios will be negative
when the manager’s returns are less than the T-Bill return.

Upside Capture Ratio (higher is better)

The Upside Capture Ratio measures the percentage to which the manager has participated in the return of the
benchmark over the up periods. It is calculated by dividing the manager’s returns for the benchmark’s up periods by
the benchmark’s returns for that same period.

Treynor Ratio (higher is better)

The Treynor Ratio (sometimes called the reward-to-volatility ratio) is a measurement of the returns earned
in excess of that which could have been earned on an investment that has no diversifiable risk (e.g.
Treasury Bill), per each unit of market risk assumed. The Treynor Ratio relates excess return over the risk-
free rate to the additional risk taken; however, systematic risk is used instead of total risk.

Information Ratio (higher is better)
The Information ratio is a measure of the risk-adjusted return of a security (or portfolio). It is defined as the expected

active return divided by the tracking error, where active return is the difference between the return of the security and
the return of a selected benchmark index, and tracking error is the standard deviation of the active return. The



information ratio is measures the active return of the manager's portfolio divided by the amount of risk that the
manager takes relative to the benchmark.

Simple Dietz Method*

The Simple Dietz method overcomes the need to know the valuation of the portfolio on the date of each cash flow by assuming a
constant rate of return on the portfolio during the period. The method assumes that all cash flows occur at the mid-point of the
period. The formula for estimating the rate of return using the Simple Dietz method is:

R= MVE-MVB-F
MVB + F
2

Where: MVB is the market value at the beginning of the period, including accrued income from the previous period;
MUVE is the market value at the end of the period, including accrued income for the period,;

F is the sum of the cash flows within the period (contributions to the portfolio are positive flows, and
withdrawals or distributions are negative flows);

The chief advantage of the Simple Dietz method is that portfolio valuation is not required for the date of each cash flow. Its
chief disadvantage is that it provides a less accurate estimate of the true time-weighted rate of return. Specifically, the estimate
suffers most when a combination of the following conditions exists: (1) one or more large cash flows occur (2) cash flows occur
during periods of high market volatility, i.e., the portfolio’s returns have been significantly nonlinear, and (3) returns are biased
in times of high rates.

*An excerpt from the book titled “Pension Funds: Measuring Investment Performance” by Peter O. Dietz.




Modified Dietz Method*

The Modified Dietz method overcomes the problem of the Simple Dietz method by time weighting the flows. The formula for
estimating the time-weighted rate of return using the Modified Dietz method, RDIETZ, is:

MVE -MVB-F
RpIETZ = MVB + FW

Where: MVB is the market value at the beginning of the period, including accrued income from the previous period;

MUVE is the market value at the end of the period, including accrued income for the period,;

F is the sum of the cash flows within the period (contributions to the portfolio are positive flows, and
withdrawals or distributions are negative flows); and

FW is the sum of each cash flow, F1, multiplied by its weight, W1.

W1 is the proportion of the total number of days in the period that the cash flow F1 has been in (or out of) the portfolio. The
formula for W1 is:

CD —Di
wil = CD

Where: CD is the total number of days in the period, and

D1 is the number of days since the beginning of the period in which cash flow F1 occurred.

The numerator is based on the assumption that the cash flows occur at the end of the day. If cash flows are assumed to occur at
the beginning of the day, the numerator would be CD + I — D1. It is important to be consistent, whichever method is chosen.

The chief advantage of the Modified Dietz methodology is that it weighs each cash flow by the amount of time it was held in the
portfolio, whereas, the Simple Dietz methodology assumes that all cash flows occur at the mid-point of a period.

*An excerpt from the booklet titled the Association for Investment Management Research under the chapter




¢ Performance Calculation’.

INDATA

PORTFOLIO/BOND/EQUITY RATE OF RETURN FORMULA:

(Current Market Value + Income) - (Prior Market Value + Cash Flow)
(Prior Market Value + Cash Flow)

DEFINITIONS:

FOR TOTAL PORTFOLIO

INCOME: 1/12 of the portfolio's annual income for all assets held during each processing period.

CASH FLOW: the net of contributions, distributions and/or re-invested income.

FOR BOND/EQUITY

INCOME: 1/12 of the bond/equity portion's annual income for all assets held during each processing period.

CASH FLOW: the net of purchase costs and/or sale proceeds.

The following is the formula for computing the time-weighted rate of return for 1 quarter by linking 3 monthly dollar-weighted rates:
=(1+ 1+R + -
Ra™ (M Ryq) (TR yp) (4R y3) - 1

R

where Q = Quarterly time-weighted rate of return.

Rm1-3
~2 = Dollar-weighted rates of return for months 1, 2, 3.

CUMULATIVE TIME-WEIGHTED RATES OF RETURN

The cumulative time-weighted rate of return is calculated by linking the annual time-weighted rates and taking the nth root of the linkage.
When 1 is subtracted from the nth root of the linkage, the resulting rate is cumulative.

N
rC:\I(1+r1)(1+r2) ..... (1+r3)-1

Where c = The annualized rate of return earned during the n year period.

n = The rate of return earned in year n.



Note: The above formula takes into account prepayments; income received; and accrued income from sales and purchases. In addition, estimated annual income
is utilized for month end as opposed to accrued interest. For Fixed Income with prepayments, this enhanced approach provides a more smoother and non-volatile
result. The formula also assumes that all cash flows occur at the beginning of the period. This assumption would result in a conservative (understated) rate of
return when the bias is toward cash in-flow, a neutral rate of return when there is no cash flow bias, or an aggressive (overstated) rate of return when the bias is
toward cash out-flows.
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Economic Club of New York. Emad served as an adjunct professor at the University of Kansas and St. John’s
University.
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