CHAPTER 6

TOO GOOD TO BE TRUE? TESTING INVESTMENT STRATEGIES
Asinvestors, we are constantly bombarded with sales pitches from experts claiming

to have found the secret formula or the magic modd that guarantees investment success.
Buy stocks using this strategy, they say, and you will get a portfolio that has low risk and
high returns. While you do not want to rule out the possibility that such strategies exigt, it
pays to be skeptical. In this chapter, we consider how to test investment strategies. In the
process, we will also examine what we mean when we say that markets are efficient and
cannot be beaten or that markets are inefficient and can be beaten

What is an efficient market? What does it imply for investment and vauation
models? Clearly, market efficiency is a concept that is controversa and attracts strong
views, pro and con, partly because of differences between individuas about what it redly
means, and partly because it is a core belief that in large part determines how an investor
approaches investing. This chapter provides a smple definition of market efficiency,
considersthe implications of an efficient market for investors and summarizes some of the
basic approaches that are used to test investment schemes, thereby proving or disproving
market efficiency.

Market Efficiency and I nvestment Philosophies

The question of whether markets are efficient, and if not, where the inefficiencies lie,
is central to choosing your investment philosophy. If markets are, in fact, efficient, the
market price provides the best estimate of vaue, and the process of vauation becomes one
of justifying the market price. As an investor, you would not then try to pick under or over
vaued stocks or time the market. Instead, you would diversfy across a broad band of
stocks and not trade very often.

If markets are not efficient, the market price may in fact be wrong, and which
investment philosophy you pick will depend upon why you believe markets make mistakes
and how they correct them. Those investors who can pinpoint these misvalued stocks, then,
will then be able to make 'higher' returns than other investors, thus accomplishing the very
difficult task of beating the market. But what if markets are redlly efficient but you
mistakenly pick stocks, thinking they are inefficient. You will bear both the cost of the
resources you spend (in terms of time and money) in picking stocks and the additional
taxes and transactions costs of this strategy. Consequently, you will end up with a far lower
return than that earned by your neighbor who invested her wealth in an index fund.



Examining where and when there are market inefficiencies can aso help usin the far
more prosaic task of picking investment strategies. A vaue investor, for example, may have
to decide between low price to book vaue stocks and low price earnings ratio companies.
The evidence may yield a clue as to which strategy is more effective a highlighting
undervalued stocks, In addition, market ‘inefficiencies can provide the basis for screening
the universe of stocksto come up with a sub-samplethat is more likely to have under vaued
stocks. Given the number of stocks that you get to pick from, this not only saves time for
you as an investor but increases the odds significantly of finding under and over vaued
stocks. For instance, some efficiency studies suggest that stocks that are 'neglected by
institutional investors are more likely to be undervalued and earn excess returns. A strategy
that screensfirmsfor low institutional investment (as a percentage of the outstanding stock)
may yield a sub-sample of neglected firms, which can then be anayzed to arive & a
portfolio of undervalued firms. If the research is correct, the odds of finding undervalued
firms should increase in this sub-sample.

Market Efficiency: Definition and Implications

Market efficiency means different things to different people. To those who are true
believersin efficient markets, it isan article of faith that defines how they look at or explain
market phenomena. To critics, it indicates an academic notion of infalible and supremely
rationa investors who aways know what the true value of an asset is. In this section, we
would like to first define what we bdlieve an efficient market is and then follow it up with
implications for investment strategies.

What is an efficient market?

In its most genera sense, an efficient market is one where the market price is an
unbiased estimate of the true vaue of the investment. Implicit in this derivation are severa
key concepts -

(a) Contrary to popular view, market efficiency does not require that the market price be
equal to true value at every point intime. All it requires is that errors in the market price be
unbiased, i.e., that prices can be greater than or less than true vaue for individua stocks, as
long as these deviations are random?.

(b) The fact that the deviations from true vaue are random implies, in a rough sense, that
thereisan equa chancethat any given stock is under or over valued at any point in time, and
that the deviation is uncorrelated with any observable variable. For instance, in an efficient

1 Randomness implies that there is an equal chance that stocks are under or over valued at any point in

time.



market, stocks with lower PE ratios should be no more or less likely to under vaued than
stocks with high PE ratios.

(c) If the deviations of market price from true value are random, it follows that no group of
investors should be able to consistently find under or over vaued stocks using any
investment strategy.

Market Efficiency, Investors and I nformation

Definitions of market efficiency have to be specific not only about the market that is
being considered but also the investor group that is covered. It is extremely unlikely that dl
markets are efficient to dl investors at al times, but it is entirely possible that a particular
market (for instance, the New Y ork Stock Exchange) is efficient with respect to the average
investor. It is aso possible that some markets are efficient while others are not, and that a
market is efficient with respect to some investors and not to others. This is a direct
consequence of differential tax rates and transactions costs, which confer advantages on
someinvestorsrelative to others.

Definitions of market efficiency are also linked up with assumptions about what
information is available to investors and reflected in the price. For instance, astrict definition
of market efficiency that assumes that dl information, public as wel as private, is reflected
in market prices would imply that even investors with precise inside information will be
unable to beat the market. One of the earliest classifications of levels of market efficiency
was provided by Fama (1971), who argued that markets could be efficient at three leves
based upon what information was reflected in prices. Under wesk form efficiency, the
current price reflects the information contained in al past prices, suggesting that charts and
technical analyses that use past prices aone would not be useful in finding under vaued
stocks. Under semi-strong form efficiency, the current price reflects the information
contained not only in past prices but dl public information (including financial statements
and news reports) and no approach that was predicated on using and massaging this
information would be useful in finding under valued stocks. Under strong form efficiency,
the current price reflects dl information, public as wel as private, and no investors will be
able to consistently find under valued stocks.

I mplications of market efficiency

An immediate and direct implication of an efficient market is that no group of
investors should be able to consistently beat the market using a common investment
strategy. An efficient market would also carry very negative implications for many
investment Strategies -



(@ In an efficient market, equity research and vauation would be a costly task that
provided no benefits. The odds of finding an undervalued stock would aways be
50:50, reflecting the randomness of pricing errors. At best, the benefits from
information collection and equity research would cover the costs of doing the
research.
(b) In an efficient market, a strategy of randomly diversifying across stocks or
indexing to the market, carrying little or no information cost and minimal execution
costs, would be superior to any other strategy that created larger information and
execution costs. There would be no vadue added by portfolio managers and
investment strategists.
(©) In an efficient market, a strategy of minimizing trading, i.e., creating a portfolio
and not trading unless cash is needed would be superior to a strategy that required
frequent trading.
It is therefore no wonder that the concept of market efficiency evokes such strong reactions
on the part of portfolio managers and analysts, who view it, quite rightly, as a chalenge to
their existence.
It isaso important that there be clarity about what market efficiency does not imply.
An efficient market does not imply that -
(a) Stock prices cannot deviate from true vaue; in fact, there can be large deviations from
true value. The only requirement is that the deviations be random.
(b) No investor will 'beat’ the market in any time period. To the contrary, approximately
half2 of all investors, prior to transactions costs, should beat the market in any period.
(c) No group of investors will beat the market in the long term. Given the number of
investors in financial markets, the laws of probability would suggest that a fairly large
number are going to beat the market consistently over long periods, not because of their
investment strategies but because they are lucky. It would not, however, be consistent if a
disproportionately large number3 of these investors used the same investment strategy.
In an efficient market, the expected returns from any investment will be consistent
with the risk of that investment over the long term, though there may be deviations from
these expected returnsin the short term.

2 Since returns are positively skewed, i.e., large positive returns are more likely than large negative returns
(since thisis bounded at -100%), less than half of all investors will probably beat the market.

3 One of the enduring pieces of evidence against market efficiency lies in the performance records posted by
many of the investors who learnt their lessons from Ben Graham in the fifties. No probability statistics
could ever explain the consistency and superiority of their records.



Necessary conditions for market efficiency
Markets do not become efficient automatically. It isthe actions of investors, sensing

bargains and putting into effect schemesto beat the market, that make markets efficient. The
necessary conditions for amarket inefficiency to be eliminated are as follows -
(1) The market inefficiency should provide the basis for atrading scheme to beat the market
and earn excess returns. For thisto hold true -

(a) The asset (or assets) which isthe source of the inefficiency hasto be traded.

(b) The transactions costs of executing the scheme have to be smaller than the expected

profits from the scheme.
(2) There should be profit maximizing investors who

(&) recognize the "potential for excess return’

(b) can replicate the beat the market scheme that earns the excess return

(c) have the resources to trade on the asset until the inefficiency disappears
Theinternal contradiction of claiming that thereisno possibility of beating the market in an
efficient market and requiring profit-maximizing investors to constantly seek out ways of
beating the market and thus making it efficient has been explored by many. If markets were,
in fact, efficient, investors would stop looking for inefficiencies, which would lead to
markets becoming inefficient again. It makes sense to think about an efficient market as a
self-correcting mechanism, where inefficiencies appear a regular intervals but disappear
almost instantaneoudly as investors find them and trade on them.

Propositions about market efficiency

A reading of the conditions under which markets become efficient leads to genera
propositions about where investors are most likely to find inefficiencies in financia
markets-
Proposition 1: The probability of finding inefficienciesin an asset market decreases as the
ease of trading on the asset increases. To the extent that investors have difficulty trading on
an asset, either because open markets do not exist or there are significant barriers to
trading, inefficienciesin pricing can continue for long periods.

This proposition can be used to shed light on the differences between different asset
markets. For instance, it isfar easier to trade on stocksthat it is on real estate, since markets
are much more open, prices are in smaler units (reducing the barriers to entry for new
traders) and the asset itself does not vary from transaction to transaction (one share of 1BM
is identical to another share, whereas one piece of real estate can be very different from
another piece, a stone's throw away. Based upon these differences, there should be a greater
likelihood of finding inefficiencies (both under and over valuation) in the real estate market.



Proposition 2: The probability of finding mispricing in an asset market increases as the
transactions and information cost of exploiting the inefficiency increases. The cost of
collecting information and trading varies widely across markets and even across
investments in the same markets. As these costs increase, it pays less and less to try to
exploit these inefficiencies.

Consider, for instance, the perceived wisdom that smaller companies that are not
followed by analysts or held by ingtitutions are more likely to be under valued. This may be
true in terms of raw returns, but transactions costs are likely to be much higher for these
stocks since-

(& They are often unlisted or listed on the NASDA!, leading to higher brokerage
commissions and expenses

(b) Due to their illiquidity and the fact that they are low priced stocks, the bid-ask spread
becomes amuch higher fraction of the total price paid.

(o) Trading is often thin on these stocks, and small trades can cause prices to change
resulting in ahigher 'buy’ price and alower 'sell’ price.

Once you consider the transactions costs, you may very wdl find that the excess returns
you perceived in these stocks may be gone.

Corollary 1: Investors who can establish a cost advantage (either in information collection
or transactions costs) will be more able to exploit small inefficiencies than other investors
who do not possess this advantage.

There are a number of studies that ook at the effect of block trades on prices, and
conclude that while they affect prices, that investors will not be exploit these inefficiencies
because of the number of times they will have to trade and their transactions costs. These
concerns are unlikely to hold for a speciaist on the floor of the exchange, who can trade
quickly, often and a no or very low costs. It should be pointed out, however, that if the
market for speciaists is efficient, the value of a seat on the exchange should reflect the
present value of potential benefits from being a speciaist.

This corollary aso suggests that investors who work a establishing a cost
advantage, especidly in relation to information, may be able to generate excess returns on
the basis of these advantages. Thus a John Templeton, who started investing in Japanese
and other Asian markets well before other portfolio managers, might have been able to
exploit the informational advantages he had over his peers to make excess returns on his
portfolio.

Proposition 3: The speed with which an inefficiency is resolved will be directly related to
how easily the scheme to exploit the inefficiency can be replicated by other investors. The
ease with which a scheme can be replicated itself isinversely related to the time, resources



and information needed to executeit. Snce very few investors single-handedly possess the
resources to elimnate an inefficiency through trading, it is much more likdy that an
inefficiency will disappear quickly if the scheme used to exploit the inefficiency is
transparent and can be copied by other investors.

To illugtrate this point, assume that stocks are consistently found to earn excess
returns in the month following a stock split. Since firms announce stock splits publicly, and
any investor can buy stocksright after these splits, it would be surprising if this inefficiency
persisted over time. This can be contrasted with the excess returns made by some ‘arbitrage
funds in index arbitrage, where index futures are bought (sold), and stocks in the index are
sold short (bought). This strategy requires that investors be able to obtain information on
index and spot prices instantaneously, have the capacity (in terms of margin reguirements
and resources) to buy and sdll index futures and to sell short on stocks, and to have the
resources to take and hold very large positions until the arbitrage unwinds. Consequently,
inefficiencies in 'index futures pricing' are likely to persist at least for the most efficient
arbitrageurs, with the lowest execution costs and the speediest execution times.

Inefficiency or Anomaly: A Smple Test

When you do find an investment strategy that seems to beat the market, it is dways
an open guestion as to whether you have found a market mistake that can be exploited for
excess returns or just a phenomenon that occurs in financial markets that you are unable to
explain because the models you use are incorrect or the data you use is incomplete or
erroneous. You would categorize thefirst as an inefficiency and the second as an anomaly.
The pragmatic difference is that you would try to make money off the first but not of the
second.

Oneway to tell the differenceisto observe what happens to the excess returns once
a dtrategy has been uncovered and publicized. If it has uncovered an inefficiency, you
should see the excess returns rapidly disappear after the strategy is made public. If it is an
anomaly, you will see the excess returns continue unabated even after it is publicized.

Testing market efficiency

Tests of market efficiency look at the whether specific investment strategies or
portfolio managers beat the market. But what does beating the market involve? Does it just
imply that someone earns a return greater than what the market (say, the S& P 500) earns in
a specific year? We will begin by looking a what beating the market involves and define
what we mean be excess returns. We will then follow up by looking at three standard ways
of testing market efficiency and when and why we may choose one over the other.




Beating the Market

The fundamental question that we often attempt to answer when we test an
investment strategy is whether the return we earn from the strategy is above or below a
benchmark return on an dterative strategy of equivaent risk. But what should that
benchmark return be? As we shall seg, it is dmost impossible to measure the success or
faillure of an investment strategy without taking a point of view on how risk should be
measured.

Performance Benchmarks

If you can estimate the returns that you could have made by adopting an investment
strategy in the past or observed the returns made by a portfolio manager or investor over a
period, you can evauate those returns. To make the evauation, you have to choose an
appropriate benchmark. In this section, we will consider the dternatives that are avallable to
us in making this choice.

1. Comparison to Indices

When you have estimated the returns on a strategy, the simplest comparison you can
make is to the returns you would have made by investing in an index. Many portfolio
managers and investors still compare the returns they make on their portfolios to the returns
on the S& P 500. While this comparison may be simple, it can also be dangerous when you
have a strategy that does not have the samerisk as investing in the index and the bias can cut
both ways. If you have a strategy that isriskier than investing in the index — say investing in
small, high growth stocks - you are biasing yourself towards concluding that the strategy
works (i.e., it beats the market). If you have a strategy that is much safer than investing in
the index, such as buying high dividend paying, mature companies, you are biasing yourself
towards concluding that the strategy does not work.

There are dightly more sophisticated versions of this approach that are less
susceptible to this problem. For instance, some services that judge mutua funds do so by
comparing them to an index of funds that have the same style as the fund being judged.
Thus, afund that investsin large market cap companies with low price to book ratios will be
compared to other large-cap, vaue funds. The peril remains, though, since categorizing
investors into neat boxes is easier said than done. A fund manager may begin the year
caling herself alarge-cap, value investor and during the course of the year shift to being an
investor in high growth, risky companies.

2. Risk and Return Models



In chapter 3, we considered the basics of risk and put forth severa risk and return
models. All of these modelstried to measure therisk in an investment, though they differed
on how best to measure it, and related the expected return on the investment to the risk
measure. Y ou could use these models to measure the risk in an investment strategy, and then
examine the returns rddive to this risk measure. We will consider some of these risk-
adjusted measures of performance in this section.

a. Mean Variance Measures

The simplest measures of risk-adjusted performance have their roots in the mean-
variance framework developed by Harry Markowitz in the early 1950s. In the mean-variance
world, the standard deviation of an investment measuresits risk and the return earned is the
reward. If you compare two investments with the same standard deviation in returns, the
investment with the higher average return would be considered to be the better one.

|. Sharpe Ratio
Extending this concept to investment strategies, you could look at the payoff to each
unit of risk taken by dividing the return earned using the strategy by the standard deviation
of return, in ameasure called the Sharpe ratio.*
Sharpe Ratio = Average Return on Strategy/ Standard deviation of Returns from Strategy
To compute the standard deviation, you would need to track the returns each period for
severa periods. For instance, the average monthly returns over the last 5 years a mutual
funds can be divided by the standard deviations in monthly returns at mutual funds over the
5 years to come up with Sharpe ratios for mutual funds.
Once you have the Sharpe ratios for individual funds, you i! A
can compare them across funds to find the funds that earn g

the highest reward per unit of risk (standard deviation) or Sharpe Ratios: Take a

you can compare the fund's ratios to the Sharpe ratio for look & theSO mytual

the entire market to make a judgment on whether active | TUNdSWiththe highest
Sharperratios.

investing pays.

The Sharpe ratio is a versatile measure that has
endured the test of time. Its focus on the standard deviation as the measure of risk does bias
it against portfolios that are not diversfied widely across the market. A sector-specific
mutual fund (such as a bio-tech or health care fund) will tend to do poorly on a Sharpe ratio
basi s because its standard deviation will be higher because of the presence of sector-specific

4 This measure was developed by Bill Sharpe in the mid 1960s as a measure of mutual fund performance.



risk. Since investorsin these funds can diversity away that risk by holding multiple funds, it
does seem unfair to penalize these funds for them.

[llustration 6.1: Computing Sharpe Ratios for largest U.S Mutual funds —1997-2001
In table 6.1, we compute the Sharpe ratios for the 15 largest mutua funds in the
United Statesin March 2002, using data from 1997 to 2001.
Table 6.1: Sharpe Ratios for Large U.S. Mutual Funds. 1997-2001

Fund Name Average Return| Standard deviation| Sharpe Ratio
Fidelity Magellan 10.72% 20.82% 0.51
Vanguard 500 Index 10.14% 19.63% 0.52
American FundsInv Co Amer A 12.84% 15.69% 0.82
American Funds Wash Mutua A 12.36% 16.64% 0.74
American Funds Growth Fund A 17.66% 25.00% 0.71
Fiddity Growth & Income 10.32% 16.10% 0.64
Fidelity Contrafund 11.47% 18.33% 0.63
American Funds New Prspctv A 11.82% 18.33% 0.64
American Funds EuroPecific A 7.20% 18.75% 0.38
AmCent Ultralnv 10.17% 26.15% 0.39
Janus 9.57% 27.31% 0.35
Vanguard Instl Index 10.27% 19.65% 0.52
Fidelity Equitylncome 10.39% 17.89% 0.58
S & P 500 10.35% 19.55% 0.53

Note that the American funds delivered Sharpe ratios that were much higher than the S& P
500. In contragt, the Janus fund delivered a lower Sharpe ratio. The two biggest funds,
Fidelity Magellan and the Vanguard 500 (not surprisingly), delivered Sharpe ratios that
were very similar to the S& P 500.

I1. Information Ratio

A close relative of the Sharpe ratio is the information ratio. It is the ratio of the
excess return earned by a fund over an index to the excess volatility of this fund to the
volatility of theindex. To measure the latter, we estimate what is commonly called tracking
error, which measures the deviations of the fund returns from the index returns each period

over severd periods. In its most common form, the excess return over the S& P 500 for a
fund isdivided by the tracking error of the fund relative to the S& P 500.
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Information Ratio = (Return on Strategy — Return on Index)/ Tracking Error versus the
Index

Information ratios differ from Sharpe ratios because of their fiddity to an index. In other
words, you can have a portfolio with low standard deviation but it can have high tracking
error, if it contains stocks that are not in the index. For instance, a portfolio of low risk
stocks with low market capitalization may have low standard error but it will still have a high
tracking error versus the S& P 500.

1. M Squared

In the 1990s, these measures were refined dightly to come up with a measure cdled
M sguared.> Instead of dividing the total return of a strategy or fund by its standard
deviation, you compute the expected return you would have had on the fund, if you had to
adjust its standard deviation down to that of the index and compare this expected return to
the return on the index. For instance, assume that you have afund with a return of 30% and
a standard deviation of 50% and that the return on the S& P 500 is 15% and the standard
deviation of the S& P 500 is 20%. To make the fund’ s standard deviation comparable to that
of the S& P 500, you would have had to invest 60% of your money in T.Bills (earning 3%)
and 40% in the fund:

Adjusted Standard Deviation of Portfolio = .4 (Std deviation of fund) + .6(0)
= .4 (50%) = 20%
The return on this portfolio can then be calcul ated:
Expected return on portfolio = .4 (30%) + .6 (3%) = 13.8%
Sincethisreturnislower than the S& P sreturn of 15%, you would categorize this fund as
an underperformer.

This measure of performanceis closely related to the Sharperatio and is susceptible
to the same biases. Since the expected return is adjusted to make the risk of the mutua fund
similar to that of the index, funds that are not diversified widely across the market will score
poorly.

b. Capital Asset Pricing Model

The capital asset pricing model emerged from the mean-variance framework to
become the first model for risk and return in finance. In the CAPM, as described in chapter
3, the expected return on an investment can be written as function of its beta:

5 The developed of this measure was Lesh Modigliani, a strategist at Morgan Stanley. Without taking
anything away from her accomplishments, it is worth noting that she is the daughter of Franco Modigliani,

Nobel price winner in Economics.
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Expected return = Riskfree rate + Beta (Expected return on market — Riskfree rate)

In chapter 2, we used the model to estimate the expected returns for the next period, using
the current riskfree rate, the beta and the average premium earned by stocks over the riskfree
rate as inputs. In this section, we will consider how the capita asset pricing model can be
adapted to judge past performance.

i. Excess Return (Alpha or Jensen’s Alpha)

The simplest way to use to the capital asset pricing model to evauate performance is
to compare the actua return to the return your investment or strategy should have made over
the evauation period, given its beta and given what the market did over the period. As an
example, assume that you are analyzing a strategy that generated 12% in returns over the
last year. Assume that your calculationsindicate that the strategy has a beta of 1.2, and that
theriskfreerate at the beginning of the last year was 4% and that the return on the market
over the last year was 11%. Y ou can compute the excess return as follows:

Expected return over last year = 4% + 1.2 (11% - 4%) = 12.4%

Excess Return = Actual Return — Expected Return = 12% - 12.4% = -0.4%

This strategy under performed the market, after adjusting for risk, by 0.4%. This excess
return isalso called an abnormal return.

What are the differences between what we are doing here and what we did in chapter
2 to forecast expected returns in the future? The first is that we use the riskfree rate at the
beginning of the evaluation period when we do evaduation, whereas we use the current
riskfree rate when making forecasts. The second is that we use the actua return on the
market over the period, evenif it is negative, when we do evaluation rather than the historical
or an implied equity premium that we use when computing forecasted returns. Findly, the
beta we use in evaluation should measure the risk you were exposed to during your
evaluation period, while aforward-looking beta should be used for forecasts.

The excess returns on a strategy can be computed for any return period you want —
daily, weekly, monthly or annual. You would need to adjust your riskfree rate and market
return appropriately, using, for instance, the weekly riskfree rate and a weekly market return
if you want to compute weekly excess returns from a strategy. An dternative approach to
estimating the excess return, which should yield the same results, is to run a regression of
the returns on your strategy, in excess of the riskfree rate, against return on a market index,
in excess of the riskfree rate.

(Return on strategy — Riskfreerate) = a+ b (Returns on market index — Riskfree rate)
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The dope of this regression gives you the historical beta, but the intercept of this regression
yields the excess return by period for your strategy.6 Using the statistical term for the
intercept, the excess return is often caled an alpha. In some quarters, it is caled Jensen’s
apha, reflecting the fact that it was first used in a study of mutua funds in the 1960s by
Michael Jensen, one of the pioneersin empirical finance from the University of Chicago.

There is one final point that should be made about excess returns. When you
compute excess returns by day or week over alonger period (say six months or a year), you
may also want to compute how the strategy performed over the entire period. To do this,
you usually look at the compounded return over the period. This compounded return is
cdled a cumulative excess return or a cumulative abnormal return (CAR). Defining the
excess return in each interval as ER,, you can write the excess return over a period as
follows:

Cumulative Abnormal return over nintervals= (1+ ER)) (1+ ER)) (1+ ER,)... (1+ ER))
A cumulative abnormal return that is greater than zero indicates that the strategy best the
market, at least over the period of your test.

Unlike the variance-based measures in the last section, Jensen’s apha does not
penalize sector-specific funds that are not diversified because it looks a the beta of a
portfolio and not its standard deviation. The measure’s fidelity to the capital asset pricing
model, however, exposesit to al of the modd’ slimitations. Since the model has historicaly
under estimated the expected returns of small cap stocks, with low PE and low price to book
ratios, you will tend to find that strategies that focus on stocks with these characteristics earn
positive excess returns.

There are variations that have appeared on Jensen’s apha An early variation
replaced the capital asset pricing model with what is commonly caled the market modd,
where the expected return on an investment is based upon a past regression alpha.” In the

6 To see why, lets work through the algebra. The expected return in the CAPM can be written as:

Expected Return on Strategy = Riskfree Rate + Beta (Return on market — Riskfree rate)

Expected Return on Strategy — Riskfree Rate = Beta (Return on market — Riskfree rate)

In other words, if your stock did exactly as predicted by the CAPM, the intercept should be zero. If the
intercept is different from zero, that must indicate under performance (if it is negative) or out performance (if
it is positive)

7In the market model, the excess return is written as

Excess return = Actual return — (a+ b Return on Market)

Where a is the intercept and b is the slope of a regression of returns on the stock against returns on the
market index.
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last decade, for instance, researchers have devel oped a version of the measure that alows the
beta to change from period to period for a strategy — these are caled time varying betas.
Thisis clearly more realistic than assuming one beta for the entire testing period.

ii. Treynor Index

The excess return is a percentage measure. But is earning a 1% excess return over
an expected return of 15% equivalent to earning a 1% excess return over an expected return
of 7%7? There are many who would argue that the latter strategy is a more impressive one.
The Treynor Index attempts to correct for this by converting the excess return into a ratio,
reldive to the beta8 It is computed by dividing the difference between the returns on a
strategy and the riskfree rate by the beta of the investment. This vaue is then compared to
the difference between the returns on the market and the riskfree rate.

Treynor Index = (Return on Strategy — Riskfree Rate)/ Beta

To illustrate, assume that you are considering the strategy that we described in the last
section with a beta of 1.2 that earned a return of 12% in the most recent year. In that
example, the return on the market over the same year was 11% and the riskfree rate was 4%.
The Treynor Index for this strategy would be

Treynor Index for Strategy= (12% - 4%)/ 1.2 = 6.67%

Treynor Index for Market = (11% - 4%)/ 1 = 7.00%

This strategy underperformed the market.

The Treynor Index is closely related to the apha measure described in the last
section. The measures will always agree on whether a strategy under or out performs the
market, but will disagree on rankings. The Treynor Index will rank lower beta sStrategies
higher than the alpha measure, because it ooks at excess returns earned per unit beta.

lllustration 6.2: Estimating Jensen’s Alpha and Treynor’s Index: Large U.S. Mutual
Funds
In table 6.2 below, we estimate Jensen’s apha and Treynor's Index for the 15
largest mutual funds in the United States. For simplicity, we assumed that the average
annual risk free rate during the period was 5%.
Table 6.2: Jensen’s Alpha and Treynor Index: Large Mutual Funds — 1997 to 2001

Return on Expected Jensen's Treynor's
Fund Name Fund Beta Return Alpha Index
Fidelity Magellan 10.72% |1.02| 10.46% 0.26% 5.61%

8 This measure is named after Jack Treynor, who used it to evaluate mutual fund performance.

14



Vanguard 500 Index 10.14% |[1.00| 10.35% -0.21% 5.14%
American Funds Inv Cc

Amer A 12.84% |0.71 8.80% 4.04% 11.04%
American  Funds Wash

Mutua A 12.36% |0.58 8.10% 4.26% 12.69%
American Funds Growth

Fund A 17.66% |1.07| 10.72% 6.94% 11.83%
Fidelity Growth & Income| 10.32% |0.70 8.75% 1.58% 7.60%
Fidelity Contrafund 11.47% |0.67 8.58% 2.89% 9.66%
American  Funds  New

Prspctv A 11.82% [0.82 9.39% 2.43% 8.32%
American Funds

EuroPacific A 7.20% |0.78 9.17% -1.97% 2.82%
AmCent Ultralnv 10.17% |[1.26| 11.74% -1.57% 4.10%
Janus 957% |1.35( 12.22% -2.65% 3.39%
Vanguard Instl Index 10.27% |1.00| 10.35% -0.08% 5.27%
Fidelity Equitylncome 10.39% |0.70 8.75% 1.65% 7.70%
S& P 500 10.35% 1 10.35% 0.00% 5.35%

While Fiddity Magellan and the Vanguard 500 index fund have alphas close to zero and
Treynor indices that match the market, the American Funds Growth Fund earned an annual
alphaof 6.94% over the period.

c. Arbitrage Pricing and Multi-factor Models

In chapter 2, we noted that the assumptions that we need to arrive a the single
market beta measure of risk in the capita asset pricing modd are unredlistic and that the
moddl itself systematically under estimates the expected returns for stocks with certain
characteristics— low market capitalization and low PE. We considered the dternative of the
arbitrage pricing model, which allows for multiple market risk factors which are unidentified
or a multi-factor modd, which relates expected returns to a number of macro-economic
factors such as interest rates, inflation and economic growth. These modes, we argued,
allow us more flexibility when it comes to estimating expected returns.

You could use either the arbitrage pricing or multi-factor model to estimate the
return you would have expected to earn over a period on a portfolio and compare this return
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to the actual return earned. In other words, you could compute an excess return on apha for
astrategy or portfolio using these models instead of the capital asset pricing model.

To the extent that the arbitrage pricing and multi-factor models are less likely to
yield biased returns for small cap and low PE stocks, you could argue that the excess
returns from these models should give you better measures of performance. The biggest
problem that you run into in using these models to evauate the excess returns earned by a
portfolio manager or a strategy isthat the portfolios themselves may be constantly shifting.
What you measure as an alpha from these models may redlly reflect your failure to correct
for the variation in exposure to different market risk factors over time. While thisis also a
problem with the capital asset pricing moddl, it is far easier to adjust a single beta over time
than it isto work with multiple betas.

d. Proxy and Composite Models

The dternative to conventiona risk and return models is the use of a proxy modd,
where the returns on stocks are correlated with observable financia characteristics of the
firm. Perhaps the best known proxy model was the one developed by Fama and French,
which we presented in chapter 2. They found that between 1962 and 1990, stocks with
lower market capitalization and price to book ratios consistently earned higher returns than
larger market capitalization companies with higher price to book ratios. In fact, market
capitalization and price to book ratio differences across firms explained far more of the
variation in actua returns than betas did.

Building on this theme, traditional risk and return models may fal short when it
comes to estimating expected returns for portfolios that have disproportionately large
exposures to small cap or low price to book vaue stocks. These portfolios will look like
they earn excess returns. Using a proxy moded, where the returns on the portfolio are
conditioned on the market cap of the stocks held in the portfolio and their price to book
ratios may eliminate this bias:

Expected return on portfolio = a+ b (Average Market Capitalization),, i, + C (Average
Price to Book Ratio) .0

This model can even be expanded to include a conventional market beta, yielding what is
often called athree-factor mode!:

Expected return on portfolio = a + b (Maket beta) + ¢ (Average Market
Capitalization) i, + d (Average Price to Book Ratio)a,gio

The perils of incorporating variables such as market capitalization and price to book ratios
into expected returnsisthat you run arisk of creating a self-fulfilling prophecy. If markets
routinely misprice certain types of companies — small companies, for instance — and we
insist on including these variables in the expected return regressions, we will be biased, with
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a complete enough model, towards finding that markets are efficient. In fact, in recent years,
researchers have added a fourth factor — price momentum — to these factor models, because
of recent findings that companies that have done well in the recent past are likely to continue
doing well in the future.

Closing Thoughts

There aretwo closing points that we would like to emphasize about the use of risk
and return models and tests of market efficiency. Thefirst is that a test of market efficiency
isajoint test of market efficiency and the efficacy of the model used for expected returns.
When there is evidence of excess returns in a test of market efficiency, it can indicate that
markets are inefficient or that the model used to compute expected returnsis wrong or both.
While this may seem to present an insoluble dilemma, if the conclusions of the study are
insengitive to different model specifications, it is much more likely that the results are being
driven by true market inefficiencies and not just by model misspecifications.

In terms of which approach you should use to come up with expected returns, it is
worth noting that each approach has its own built in biases that you need to be aware of.
Table 6.3 below summarizes the dternative approaches to evauating returns and the types
of dtrategies and portfolios that they are likely to be biased towards and against.
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