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by Steven L. Pollock, CFP®

Executive Summary

. In an effort to refine Sharpe's capital asset pricing model, Eugene Fama and Kenneth French advanced a
three-factor model including risk premiums for size and value effects. In an effort to make this theory more
accessible to practitioners, this article describes factor loading, expected return, and the determination of
alpha that result from three-factor regression analysis.

. When exposure to the size and value premiums is considered, the returns of most active mutual fund
managers are no greater than that which is predicted by the three-factor model. This would suggest that
similar investment returns may be achieved through passive strategies with targeted exposure to the risk
factors.

. Among all domestic equity funds, the occurrence of statistically significant alpha over trailing 10- and 15-
year periods was extremely rare when measured against the three-factor model. The few funds that did
outperform expectations have typically done so in isolated periods.

. Although the records of some mutual funds have appeared to be robust relative to existing benchmarks,
they typically capture no more return than a passively managed portfolio with similar three-factor
characteristics.

Steven L. Pollock, CFP®, is principal of Pollock Planning Associates Inc., a fee-only financial planning firm in
Collingswood, New Jersey.

One of the older, if not deeper, divides among investment advisors is that of active versus passive management.
Despite more than $1 trillion tied to Standard & Poor's domestic equity indices, the vast majority of individual and
institutional money continues to be invested in actively managed strategies. While it is hardly the goal of this
article to put an end to the debate, the intention is to view the historical record of active mutual fund management
in a light that may not be familiar to some readers.

First, a quick review: In the capital asset pricing model, William Sharpe proposed that investors will be rewarded
based on the level of risk they shoulder relative to the market at large.1 To the extent that a manager's portfolio
has a higher beta, the expected return would be higher than the historical return of the market. Excess return
beyond that attributable to the market-risk factor would be referred to as alpha. The persistence of alpha in a
portfolio's returns might be considered evidence of management skill. But as the composition of a portfolio
diverges from that of the market, the CAPM model tends to be less able to explain the returns.

In an effort to refine Sharpe's model, Eugene Fama and Kenneth French advanced a three-factor model to better
explain the returns of the market.2 In addition to beta, they concluded that a company's size and its value
characteristics represent two additional risk factors that appear to be rewarded over time. They chose book-to-
market as an indicator of value and market capitalization as an indicator of size. In their multifactor model, small-
cap stocks have an expected premium over large-cap stocks just as value stocks have a premium over growth
stocks. The Fama/French factors may explain 90 percent or more of the variability of equity returns3 compared
with 70 percent based on the CAPM.4.5

This article will show that much of what has previously been interpreted as excess return or investment skill can
be explained by exposure to the size and value risk factors. Although Fama and French's original work was
published in 1993, the application of its principles may have eluded many financial planners. The objective here
is to make this theory more accessible to practitioners.
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Factor Loading

Factor loading represents exposure to the beta, size, and value risk premiums. Loading can vary both above and
below the market-neutral zero. Fama and French express loading relative to the entire U.S. equity market. The
legend for Figure 1 illustrates long-term factor loading for a variety of Fama/French Research Indices, which are
constructed with rather extreme exposure to size and/or value.

Factor loadings are the slope coefficients from an ordinary least squares regression of monthly fund returns (in
excess of the 1-month T-bill return) on the three Fama/ French factors: SMB, HML, and the market factor. The
market factor is represented by the market return in excess of the risk-free rate. A spreadsheet with a sample
regression that is available on the author's Web site will allow replication of the calculations reported here.® This
is the same process used in the Fama/French research.

It is reasonable to expect that the factor exposures of an actively managed fund may vary, perhaps substantially,
during a given period. In these cases, the estimated slopes are estimates of the average exposures for the
period. Style drift will cause the factor loadings to be estimated less precisely (since they are essentially moving
targets), with one result being lower R?2 values. If the manager is able to successfully time the fund's exposure to
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styles, it should be reflected in higher alpha values. This will be discussed subsequently in greater detail.

To generate meaningful results, a fund being analyzed should remain reasonably diversified and invested in U.S.
equities to create an adequately high R2 value. A fund with very large holdings in real estate or foreign stocks, for
example, would likely not meet this requirement. (A typical real estate investment trust fund has an R2 in the
range of 0.30 to 0.40 in a three-factor regression). For funds that maintain significant exposure to cash or fixed-
income investments, there are also term and default premiums that can be employed in a five-factor regression.

The Three-Factor Universe

Figure 1 shows the three-factor universe over the period 1927-2005. The heaviest size and value loading is in
the upper right corner. Because of the extreme tilts in the creation of the Fama/French indices shown, the
boundaries defined are likely to contain many of the available mutual funds.10 Strong exposure to either size,
value or both factors creates a very high expected return relative to the market that, as will be seen, few active
managers are able to exceed. The calculation of the expected return (Eg) incorporating all three factors will be

demonstrated in the next section.

The two-dimensional graph cannot indicate the third component, beta, in the plotting of the three-factor expected
returns, but the impact of beta is reflected in the expected return values shown. Over the very long period shown
in Figure 1, one might conceptualize the difference in the expected returns between the F/F U.S. Small Value
Research Index and F/F U.S. Large Growth Research Index as essentially the sum of both the value and size
premiums.11

The diagonal dashed line in the graph represents the points at which value and growth and small and large
components effectively cancel each other, leaving an expectation of the market return. The market return occurs
in the center of the circle at the intersection of the two axes. Owing to its large-cap bent, the S&P 500 sits below
the line.

One might wonder why the distribution of factor loading is as skewed as it appears to be around the market at the
origin of the chart. Why are the factors for the large growth index in the range of —0.10 to —0.23, while the Small-
Value factor loading is +0.75 to +0.97? The overlap between Large Growth and the market is much greater than
the overlap between Small Value and the market. As of December 31, 2005, Large Growth represented about 46
percent of total market capitalization, while Small Value was only around 2 percent. Consequently, since Large
Growth is such a big part of the market, the two portfolios behave quite similarly. Since Small Value is so much
different from the market, the factor loadings may be much further away from the origin.

Calculation of Expected Return

The expression of the three-factor model incorporates factor loading as well as risk premiums:
R(t) — RF(t) = a + b[RM(t) — RF(t)] + sSSMB(t) + hHML(t) + e(t)

Average Expected Return — T-bill = Alpha + [Beta x (Market Return — T-bill)] + [Size Loading x Size Premium] +
[Value Loading x Value Premium] + Random Error

Here is an example of this methodology in usage. From its inception in March 1969 through December 2005, a
three-factor regression performed with the monthly returns of the Selected American Fund (SLASX) exhibited a
beta of 0.91, an exposure to the size factor of —0.11, a value factor of 0.12, and an R?2 of .867. This reveals that
the fund demonstrated over its life a below-market beta (a number below one), a below-market exposure to small
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stocks (a negative number), and a tilt toward value (a positive number) rather than growth.

The factor loadings from the regression described in the previous paragraph are then applied to the long-term
market (minus T-bill), size and value premiums as indicated in the formula above. All regressions described in
this article use the 1927-2005 premium values 8.25 percent (market minus T-bill), 3.73 percent (size premium)
and 5.01 percent (value premium).

The expected return of Selected American relative to the entire U.S. market based on its characteristics would be

calculated as shown in Table 1.

Table 1: Expected Return of Selected American Fund Relative
to Entire U.S. Market

Beta * (Average Market Retum = T-kill} 0.9 8250% 751%

Size Loading ® (Average Size Premium) =-0.M ¥ 3.73% = =0 415
BtM Loading * (Avwerage Value Premium} 012 ’ GO = 060%
Minus Market Excess Return over T-hill = -B25%
Estimated Expected Annual Return Premium Over the Entire U.5. Market =0.55%

Data Source: Thomson.

The fund's expected return is reduced due to the low beta and negative size loading (exposure to larger stocks)
and increased because of the exposure to the value premium. Accordingly, the fund would be expected to
underperform the broad U.S. market by 55 basis points a year.

The inception of Selected American pre-dates the Wilshire 5000 Index that many would view as a proxy for the
broad U.S. market. As shown at the origin of the graph in Figure 1, Fama and French have defined a research
index dating to 1926, the Total U.S. Market Index, consisting of all U.S. operating companies trading on the New
York Stock Exchange, AMEX and Nasdag. This benchmark outperformed Selected American by 42 bps annually
between March 1969 and December 2005, much as predicted by the three-factor model above. It may be
tempting to compare the —0.55 percent expected return with the actual —0.42 percent experience and conclude
that the fund produced 0.13 percent alpha annually. But it should be noted that the expected return has been
calculated relative to 1927-2005 risk premiums and alpha is calculated with respect to the performance and risk
premiums during the time period being analyzed. If the analysis is constricted to focus only from March 1969
(Selected American's inception) to the present, the regression shows that Selected American generated —0.02
percent of alpha per month. It behaved almost exactly as the model would have predicted over the nearly 37
years of its existence.

The three-factor regression above also exhibited low statistical significance (t-stat) with respect to the —0.02
percent alpha. In this case, the value of the t-stat was —0.25. To have 95 percent confidence in alpha being a non-
zero number, the absolute value of the t-stat should be in the range of 2.00 standard errors or greater.12 In the
case of Selected American, the low t-stat indicates that the manager's alpha may simply have been zero. In other
words, the alpha was not far enough below (or above) zero to determine whether it was due to the manager's

skill or due to chance or random fluctuations.

Regressions performed over shorter periods of time may reveal shifts in the fund's exposure to risk factors, R2, or
positive or negative alpha.13 In the case of Selected American, following a 14-year period of underperformance
from 1969 to 1982, during which the fund produced —0.29 percent alpha per month, with a t-stat of —2.63, there

http://fpanet.org/journal/articles/2007_Issues/jfp0607-art8.cfm?renderforprint=1 (5 of 15) [5/30/2008 9:36:46 AM]



FPA Journal - Using Three-Factor Theory to Assess Investment Performance

was no evidence of statistically significant positive or negative alpha in 14 subsequent rolling ten-year periods.
Throughout its history, three-factor R2 varied between 0.843 and 0.921 across all rolling ten-year periods.

Why is Selected American, a large-cap blend, being compared with the total market, which is also composed of
many small stocks? The three-factor model is simply using the broad market as a reference point from which
either higher or lower returns are predicted. Greater exposure to small and value stocks would suggest higher
returns and the reverse is true for large and growth stocks.

Disappearing Alpha

Table 2 displays the one-factor and three-factor characteristics for a sampling of mutual funds and the S&P 500
Index over the ten-year period 1996—-2005. One-factor characteristics account for only beta as described in the
CAPM. The three-factor portion of the table also incorporates size and value loading information. The t(a) column
represents the statistical significance (t-stat) of alpha. Other measures have been eliminated for simplicity.

Table 2: One-Factor and Three-Factor Characteristics of Sample

Mutual Funds and S&P 500 (1996-2005)

One-Factor Characteristics
e

tial) Beta
Baron Growth -0.17 047 183 098
Excelsior Value & QORE7 050 - 226 1.06
Restructuring
Muhlenkamp 0739 050 Qs 1.90 1.06
S&P 500 Index 0946 -0.50 0.0 007 094
Selected American S 0.842 -107 o3 190 087
Third Avenue Value 0681 223 - 223 073

Three-Factor Charmcteristics
s R I B

tia) Beta Loading
Baron Growth 082 103 0.40 029
Excelsior Value & 4.04 0803 (54 . 075 120 017 035
Restructuring
Muhlenkamp 690 A5G =0.02 =008 127 042 062
SEP 500 Index -0.77 0988 0.03 0.66 099 -0.21 0.02
Saelected American S 0.74 0.905 ole 123 100 -om 023
Third Avenue Value 205 0799 014 0.78 085 033 o.M

Statisticaly significant values highlighted in grean

* E{R} parcent = expected annual return relative to the entire LS. market

** Third fwenus Value exhibits a rather low thres-factor B2 indicating that the model has relatively poor

axp lanatory power. This 5 not difficult to fathom considering some managers’ penchant for distressed componats
debt, international eguities or substantial cash holdings at times. Regression against a five-factor model including
fiwad-income tem and default-risk premiums producad little improvemeant in Third Avenuea’s low B values. Rolling
ten-year ragressicons over its life indicatad consistent exposure to the risk factors, but B? only marginally exceedad
B00 in two ten-year pericds beginning in 1994,
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Data Source: Morningstar.

Several noteworthy differences can be seen between the one- and three-factor characteristics. The adjusted R2
is uniformly higher in the three-factor modell4 and the Eg is quite different between the two. The three-factor

characteristics cause the expected returns to be considerably higher due to significant exposure to the market, size,
and value factors. But most obviously, statistically significant alpha—or anything close to it—is gone in the three-factor
model. The alpha has disappeared because the fund managers were not able to overcome the increased
expectations of return imposed by factor loading. In a nutshell, much of the credit that active fund managers have
received for their performance can be explained by their exposure to the size and value factors.

In the one-factor CAPM model, the Excelsior Value & Restructuring fund must outperform the broad market by 0.50
percent (its expected return relative to the market) annually before generating alpha. Here, it is credited with 0.40
percent of statistically significant alpha monthly. The fund actually returned an average of 0.90 percent above the
market, exceeding the 0.50 percent of excess return expected by its beta alone. But the three-factor model raises the
bar on expected return by 354 bps annually due to the fund's exposure to the size and particularly the value risk
factors. As a result, the outperformance implied in the one-factor model is no longer statistically significant once the
fund's expected return is adjusted for its size and value exposure.

Because of its high exposure to all three factors, the Muhlenkamp fund must exceed market returns by 6.9 percent a
year. In fact, it outperformed the Fama/ French Total U.S. Market Index and Wilshire 5000 over the ten-year period by
6.58 percent and 6.67 percent respectively. In terms of three-factor alpha, the results are negligible. As mentioned
previously, similar returns can be achieved by way of passive exposure to the same value and size risk factors.

Given the level of noise in equity and mutual fund returns, a fairly large abnormal return is likely to be required in order
to be statistically significant. This is the case with any regression-based performance measure. It is an artifact of the
equity markets themselves and not necessarily a shortcoming of the three-factor model.

A Broader View of U.S. Equity Funds

In Figure 2, panel A, the record of all large-cap domestic equity funds with an inception before January 1991 in
the June 30, 2006, Morningstar databasel® shows the scarcity of managers that have generated returns over the
last 15 years beyond that which would be predicted by the three-factor model. Recall that statistically significant
alpha is not evident until the absolute value of t(a) approaches two. Survivorship bias is not controlled in this
sample, causing the results to be somewhat optimistic. One could make a case for including or excluding funds
with sufficiently low R2 because the model has poor explanatory power in these cases.16 All funds are included in
Figure 2.

Figure 2: All U.S. Equity Funds, 1991-2005
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Source: Momingstar

The percentage of large-cap funds producing statistically significant alpha in trailing 10- (1996—200517) and 15-
year (1991-2005) periods is 1.8 percent and 2.4 percent respectively. Over subsequent five-year periods (1991—
1995, 1996—-2000, and 2001-2005), the percentages were 1.8 percent, 8.1 percent, and 0.2 percent. The plots
among 107 mid-cap funds show a similar pattern. None of the 68 small-cap funds generated statistically
significant positive alpha.

A comparative view of one- and three-factor regressions for large-cap value funds is shown in Figure 3. This is a
way to visualize the extent to which performance measurement may be slanted without attribution for three-factor
exposure. While there are no fund managers that generated statistically significant three-factor alpha, there are
guite a number that seem to have outperformed "the market." When their tilt toward value and/or small stocks is
accounted for, the advantage disappears.

Figure 3: Comparative View of One- and Three-Factor

Regressions for Large-Cap Value Funds
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Data Source: Momingstar.

It may come as little surprise that some of the funds characterized today as large cap were at one time mid-cap
or small-cap funds. In the 1991-1995 period, several months after the inception of Putnam New Opportunities A
(PNOPX), the fund had a size loading of 0.83, which borders on micro-cap exposure. Despite its 33.4 percent
annualized return and 0.98 percent monthly three-factor alpha (t-stat = 3.18) over that time frame, it produced
0.00 percent three-factor alpha in the subsequent ten years (1996—-2005). By the 2001-2005 period, the size
loading had declined to 0.18 and it is now considered a large-cap fund by Morningstar. (As a point of comparison,
the size loading of the Russell Midcap Index and the Russell 1000 Index was 0.27 and —0.11 respectively over
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the same five years.) Of course, this is a perennial problem among successful small-cap funds, many of which
close to new investors for this very reason. While the fund's beta and value loading remained fairly similar, the
drop in size exposure reduced its expected return by 2.7 percent a year. The shift in factor exposure is
determined by examining the results of regressions over the sub-periods shown in Table 3.

Table 3: Shift in Three-Factor Characteristics: Putnam New
Opportunities A (PNOPX)

19911995 0A33 _ 318 123 083 -{3.55

19 586-2000 0530 =238 L ) o 107 06 =071

2001=2005 O G2 =02 =L} 25 =11 119 018 ={}.53

Statistically significant walues highlighted in green
* BE( R} percent = expected annual return relative to the entire ULS. market

18 91=2005 0857 =041

Data Source Morningstar.

Although Figure 2 shows a handful of funds with what appear to be impressive records, like Putnam New
Opportunities, they tended to have a brief period of stardom which was bright enough to influence their 15-year
numbers. Janus Twenty (JAVLX) and American Funds Growth Fund of America (AGTHX) excelled in the second
half of the 1990s, outperforming the Total Market Index by 9 percent and 7.46 percent a year respectively from
1996 to 2000. Janus Twenty produced 1.01 percent of three-factor alpha per month (t-stat = 2.62) and Growth
Fund of America was responsible for 0.77 percent three-factor alpha a month (t-stat = 3.20). It is not inconsistent
for Janus Twenty to have generated a higher level of alpha than Growth Fund of America despite its lower t-stat.
Many relationships of this nature can be seen in Figure 2. Due to strong negative loading to all three risk factors,
Janus Twenty had an expected return of —7.65 percent (1996—2000). Neither of these funds stood out in the prior
or subsequent periods. Beginning in 1991, there were no repeat names that created statistically significant alpha
from one five-year period to the next. This was also the case with small- and mid-cap funds. It is not especially
relevant that much of these 15 years was characterized by an unusual period of dominance by large growth
followed by small value. What is important is that the three-factor regression determines any outcome relative to
the prevailing risk premiums of the interval in question.

Positive alpha is not a guarantee of beating the market—it indicates a persistence of performance in excess of
the expected return over the period being analyzed. Franklin Dyna Tech (FKNDX), for example, generated 0.31
percent alpha monthly, with a t-stat of 2.17 over the 15 years illustrated in Figure 2, panel A. Because of its low
exposure to the risk factors, its ER was 3.76 percent below that of the market. As a result, although it
underperformed the Fama/French Total Market index and the Wilshire 5000 by about 50 bps a year, that
performance represented an excess return relative to the expectation of the model.

One may question the effectiveness of the three-factor model in dealing with significant shifts in factor exposure
over time. What if a manager had the foresight to weight his portfolio strongly in the direction of large growth over
the 1995-1999 period and immediately shift to small value over the subsequent five years? As mentioned
previously, the factor loading will be an estimate of the average exposure for the period. Using the Fama/French
Large Growth and Small Value Research Indices as a test bed, we find that the prescient manager was able to
generate a 26.6 percent annualized return over the ten-year period versus 12.04 percent for the Total Market
Index. One might theorize that, since the portfolio was indexed entirely throughout, there would be zero alpha in
each five-year period and consequently none in total. But this is hardly the case. The expected return can be
calculated to be 3.63 percent in excess of the market based on the average size loading of 0.45 and value

http://fpanet.org/journal/articles/2007_Issues/jfp0607-art8.cfim?renderforprint=1 (10 of 15) [5/30/2008 9:36:46 AM]



FPA Journal - Using Three-Factor Theory to Assess Investment Performance

loading of 0.39 (beta = 1.00). But the decision to switch from large growth to small value at the opportune time
generates a whopping 0.79 percent alpha a month (t-stat = 3.76) over the entire ten years. While the R?2 of the
Large Growth and Small Value Indices was 0.982 and 0.984 over the ten years, the portfolio that combined the
two as described exhibited an R2 of only 0.807.

What About Superstar Managers?

Measured against the multifactor model, the respected Dodge & Cox Stock fund (DODGX) has not generated a
rolling ten-year period of statistically significant alpha throughout its history. Looking more closely, there were two
five-year rolling periods in which it did. Between 1988 and 1992, the fund produced —0.26 percent three-factor
alpha (t-stat = —2.01). From 1999 to 2003, three-factor alpha was 0.51 percent (t-stat = 2.04). Over the entire 42
years through December 2006, alpha was 0.02 percent monthly, with a t-stat of 0.26. One could have indexed
the fund's returns over that period by using a similar exposure to beta (1.02), size (—0.05), and value (0.30)
premiums via a passive strategy. Although rolling ten-year regressions show evidence of the fund's style drifting
toward value over time (see Figure 4), comparable return could have been captured with a static average loading
described above.

Figure 4: Dodge & Cox Stock (DODGX)
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Data Source: Thomson.

Since the inception of the Muhlenkamp fund (MUHLX) in November 1988, Ron Muhlenkamp has generated a 14
percent annualized return through December 2006. Fama/French factors indicate an R2 of .847, a high beta of
1.22, size loading of 0.39, and value loading of 0.53. The three-factor model would assign an expected return of
5.93 percent a year in excess of the market over the entire period. In actuality, the fund outperformed the
Wilshire 5000 Index by 212 bps annually and the Fama/French Total Market Index by 203 bps. In terms of three-
factor alpha, this represents —0.18 percent a month, with a t-stat of —1.29.

A careful reader will notice what may appear to be a contradiction in the previous paragraph. How can the
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Muhlenkamp fund underperform the expected excess return by 3.9 percent a year yet generate only —0.18
percent alpha a month? As described earlier regarding Selected American fund, we cannot subtract the expected
return over the market of 5.93 percent from the actual 2.03 percent outperformance relative to the Total Market
Index to deduce that there was 3.9 percent of negative alpha per year. The expected return is a function of factor
loading and the long-term (1927-2005) risk premiums; it plays no part in the determination of alpha. Alpha is
derived when the actual returns (minus the risk-free rate) are regressed against the market, size, and value
factors during the period under consideration. Since the inception of the Muhlenkamp fund, the size premium was
over 2 percent lower than its long-term average. The value premium was somewhat below the average as well.
Both trends lowered the bar in the determination of alpha over this period.

Recognizing that these shorter-term factors may be very different from those of the long term is critical to
grasping this concept. As an extreme example, the Russell 2000 Index had an expected return of 3.01 percent
over the market based on its loading during the 1983—-1989 period. Over the seven years, the Russell 2000
underperformed the Fama/French Total Market Index by 5.6 percent annually. If we were to perform a regression
against the risk premiums during this period when the size premium was actually negative, the index would not
be "penalized" because it did not generate the expected 3 percent return over the market. Its alpha is calculated
as —0.04 percent monthly, with a negligible t-stat of —0.67. In a similar way, the Muhlenkamp fund alpha is
calculated relative to the 1988-2006 factors which did not manifest themselves in the same way as the long-term
averages. Its performance is judged in relation to the actual prevailing market conditions during that period.

Litman/Gregory's Masters' Select Equity Fund (MSEFX) features the stock-picking talents of a number of highly
acclaimed portfolio managers. Having recently celebrated their tenth anniversary in December 2006, the fund

has produced an annualized return since inception of 10.12 percent, outperforming the Fama/French Total
Market Index by 1.43 percent a year and the Wilshire 5000 by 1.45 percent. Over its entire history, the fund had a
three-factor R2 of 0.891 and ER of 3.12 percent over the market. The fund's three-factor beta of 1.13, size

loading of 0.12, and value loading of 0.32 resulted in —0.16 percent of three-factor alpha monthly, with a t-stat of —
1.02.

If we look at the returns of Peter Lynch during the time he managed Fidelity Magellan, we see a completely
different picture. Between May 1977 and June 1990, he produced a staggering .75 percent of alpha per month,
with a high t-stat of 5.96. No combination of size and value exposure could have touched the astounding 28.89
percent annualized return that Lynch generated as manager. This record nearly doubled the 15.25 percent
annualized return of the S&P 500, producing 4.4 times the growth throughout his tenure. Even the staunchest
empiricist would find it impossible to attribute the consistency and level of this performance to chance.

So, how are we to identify a worthy successor to Peter Lynch? In retrospect, it's easy to see who has
outperformed expectations. If one is able to predict in advance which managers are highly skilled, it is possible to
generate outsized returns. As some indication of the difficulty of this task, perhaps we might consider that this is
something that even Peter Lynch wasn't able to do in choosing his replacement.

Observations and Conclusions

In application, it is hardly necessary to become an efficient-market theorist to employ some of the principles
described here. The information presented suggests that alpha can be elusive when measured against the three-
factor model. Very few active managers outperform the expectations of Fama and French's model over extended
periods. Of those that do, it is rare to see a repeat performance. Although the returns of some active managers
have exceeded expectations in prior periods, it will likely be difficult to identify those that will do so in the future.

The three-factor model is a more precise method of measuring performance than relative benchmarks or best-fit

alpha. Due to varying exposure to the risk premiums, the expected returns of the 127 large-cap blend funds
portrayed in Figure 2, panel A, fall between 2.8 percent below the total market and 6.7 percent above it. At most,
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a small handful of common benchmarks is currently used in evaluating such a group. Three-factor alpha is
measured against a manager's exact exposure to the risk premiums. As this more stringent yardstick is applied to
investment returns, much of what is typically interpreted as outperformance, talent, or expertise can be explained
by routine exposure to the risk factors. In other words, it is often the case that the large-cap manager, for
example, beats his benchmark because of his greater exposure to value stocks, smaller stocks, or both. The
random nature of returns is likely to cause some managers to outperform in any period.

The use of the small and value risk premiums is a more direct method of outperforming the broad market relative
to the search for alpha. Factor loading does create an expectation of higher return, but there is no guarantee that
it will be rewarded in every time period. This is the reason for the terms risk factors and expected returns. The
number of actively managed funds underperforming expectations exceeds those outperforming by a wide margin.
Every one of the former that finds its way into a portfolio requires that the advisor identify and include another
fund that outperforms by at least a similar amount.

The fact that both small and value stocks have underperformed the market for extended periods does not limit
their attractiveness in the portfolio. To the contrary, this is evidence of their positive diversifying effect. Since its
inception in 1982, the returns of the DFA U.S. Micro Cap Portfolio (DFSCX) have exhibited a .600 correlation with
those of the S&P 500. The relationship has been both much stronger and much weaker over shorter periods.

A well-engineered passive strategy is not a guarantee of zero alpha in the short term. In the 1996-1999 period,
large-cap value strategies tended to demonstrate statistically significant negative alpha generally in proportion to
their value exposure. Occasionally, the three-factor model will discover statistically significant alpha among
passively managed strategies or indices. This does not indicate a deficiency in the theory; however, readers
should recognize that any model is an approximation of the real world.

In a recent interview, Ken French remarked, "In my talk now, | point out that everyone in the audience can't be
above average. Some people in the room—in fact, probably most of the people in the room—are wasting their
clients' money trying to beat the market or trying to pick the active manager who can. | also remind them that
overconfidence is almost certainly the most important bias in behavioral finance. But most people still think I'm
not talking about them."18

As advisors, it may be difficult for us to confront this proposition, but the hope is that some of the concepts
outlined here might help to expand the toolbox for managing investment portfolios.

Endnotes

1. William F. Sharpe, 1964, "Capital Asset Prices: A Theory of Market Equilibrium Under Conditions of Risk,"
Journal of Finance 19, (September): 425-442.

2. Eugene F. Fama and Kenneth R. French, 1993, "Common Risk Factors in the Returns on Stocks and
Bonds," Journal of Financial Economics 33 (February): 3-56.

3. Ibid, 25.
4. Ibid, 20.
5. James L. Davis, 2004, "The Explanatory Power of Popular Regression Models," working paper,

Dimensional Fund Advisors Inc., July.
6. The benchmark factors are updated regularly at http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/

data library.html.

7. The Fama/French value premium, HML, is constructed from four size/ book-to-market research portfolios
that do not include hold ranges and do not incur transaction costs. HML for July of year tto Junet + 1
includes all NYSE, AMEX, and Nasdaq stocks with market equity for December t — 1 and June of t, and
(positive) book-to-market equity data for fiscal year ending in t — 1. HML (High minus Low) is the average
return on two value research portfolios minus the average return on two growth research portfolios: 1/2
(Small High + Big High) — 1/2 (Small Low + Big Low). The following are excluded: ADRs, investment
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companies, tracking stocks, non-U.S. incorporated companies, closed-end funds, certificates, shares of
beneficial interests, and negative book values.

The Fama/French size factor, SMB, is constructed from six size/book-to-market research portfolios that do
not include hold ranges and do not incur transaction costs. SMB for July of year t to June t + 1 includes all
NYSE, AMEX, and Nasdaq stocks with market equity for December t — 1 and June of t, and (positive)
book-to-market equity data for fiscal year ending in t — 1. SMB (Small minus Big) is the average return on
three small research portfolios minus the average return on three big research portfolios: 1/3 (Small High
+ Small Medium + Small Low) — 1/3 (Big High + Big Medium + Big Low). The following are excluded:
ADRs, investment companies, tracking stocks, non-U.S. incorporated companies, closed-end funds,
certificates, shares of beneficial interests, and negative book values.

The three-factor regressions referenced in this article may be replicated through a spreadsheet available
at http://www.pollockplanning.com/JFP/sample_regression.xls. Of course, this may be used to analyze not

only individual mutual funds, but, provided enough data, any diversified portfolio of domestic equities.
Portfolios may indeed plot outside the range of the Fama/French Research Indices. Regressions have
shown high negative loading to the value factor among several large and small growth funds. Over the
period 1991-2005, the value exposure for RS Emerging Growth (RSEGX) was —0.76 while USAA
Aggressive Growth (USAUX) demonstrated a factor of —0.72. However, it was rare to encounter a mutual
fund that approached the positive loading to value or size shown by the Fama/French Research Indices.
Due to the modest amounts of beta present in the indices, the expected returns shown are not a simple
sum of the long-term 5.01 percent value and 3.73 percent size premiums. This relationship between the
risk premiums and expected returns of small value + large growth will not hold in every period. It is only
mentioned here as an aid in comprehending the effects of factor loading and expected return.

The critical values at the 95 percent confidence level are £1.9667.

A reasonable approach in evaluating fund loading factors and performance is to begin with long-term
regressions of 10 to 20 years depending on the amount of history available. Then, focus on shorter sub-
periods to determine shifts from one period to another. The caveat here is that results become less
meaningful as the number of returns dwindles. A minimum of 36 data points would be recommended.

R2 describes the percentage of the movement in returns that is explained by the factors. While there is no
specific rule for interpreting these values, one might begin to question the explanatory power of the model
as R2 drops below 0.8.

Morningstar Category = Domestic Stock

And Fund name # Cat:

And Fund name # Obj:

And Morningstar Category = Large Value, etc.

And Special Criteria = Distinct portfolios only

And Fund Inception Date < Date

There is a trade-off in this situation. Eliminating funds with an R2 below a certain point will remove those
that invest in securities other than stocks. On the other hand, it might also remove funds that are highly
concentrated.

The trailing ten-year performance included 597 large-cap domestic equity funds with an inception prior to
January 1996.

Christina Gotheer, 2005, "Mission Improbable," CFA Magazine Sept.—Oct.: 40—43.

Web Sites for Further Research

. Ken French's Web site lists a variety of data and research papers relating to three-factor theory: http://

mba.tuck.dartmouth.edu/pages/faculty/ken.french/data library.html

. The Web site of Dimensional Fund Advisors (DFA) also contains a number of articles available to the

public. http://www.dfaus.com/library/articles/; http://www.dfaus.com/application/multifactor/
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