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known as a rising equity glide path. 
The authors re-visited the topic in 
an April 2015 AAII Journal article 
(“Increasing Retirement Withdrawal 
Rates Through Asset Allocation”) and 
found that rising equity glide paths 
may not always be optimal, but they 
offer higher potential safe retirement 
spending during periods when equity 
valuations are relatively high. 

Analysis conducted by the Ameri-
can Institute for Economic Research 

(AIER) that I am involved in looks at the concept of  equity 
glide paths and attempts to assess their value based on a 
utility measure of  constant relative risk aversion. We find 
that rising equity glide paths can improve utility on average, 
although the improvement is small. It is also critical that the 
equity allocation decision is coordinated with the withdrawal 
rate decision. It is optimal for withdrawal rates and equity 
allocations to increase together. 

We also look at how pension, Social Security and annuity 
income affect the optimal withdrawal rate and equity glide 
path. We find that higher relative guaranteed income reduces 
overall risk exposure and can encourage higher withdrawals 
and increased exposure to equities. The analysis confirms the 
value of  rising equity glide paths since the ratio of  guaranteed 
income to savings usually rises if  spending is from principal.

Who Should Care About Equity Glide Paths?

There have been several recent articles about how the 4% 
rule isn’t applicable to everyone and that most people should 

How should retirees 
think about asset allocation 
during retirement?

One platitude says that retirees 
should decrease exposure to risk, and 
therefore to equities, as they age. A rule 
of  thumb was to allocate “100 minus 
age” percent to equities. This meant 
that a 65-year-old would allocate 35% 
to equities and a 75-year-old would 
allocate only 25% to equities, with the 
remainder in safer assets such as cor-
porate and municipal bonds, Treasuries or cash. This pattern 
set up a declining equity glide path (a declining allocation to 
stocks) during retirement. 

This rule has shifted over time. Many researchers and 
practitioners began suggesting that retirees maintain a static 
allocation to equities during retirement. Bill Bengen’s research,  
which led to the 4% rule, used a static 50% allocation to 
stocks during retirement. He found that an even higher static 
allocation to equities, 75%, resulted in potentially higher safe 
withdrawal rates (“Determining Withdrawal Rates Using His-
torical Data,” Journal of  Financial Planning, October 1994). 
Target date funds also follow this static allocation strategy and 
generally allocate around 40% to equities through retirement.

Declining and static equity glide paths have recently been 
called into question. Michael Kitces and Wade Pfau wrote an 
April 2014 AAII Journal article on equity glide paths (“Reduce 
Stock Exposure in Retirement, or Gradually Increase It?”) 
that showed how retirees could reduce risk and improve 
performance by starting retirement with a low allocation to 
equities and allowing that exposure to increase over time, 

Mathematical Support for Rising Equity 
Glide Paths
By Luke F. Delorme 

Article Highlights
•	 Increasing	equity	allocations	in	retirement	can	offer	higher	lifetime	income	then	static	allocations.
•	 It	is	optimal	for	higher	withdrawals	to	be	coordinated	with	higher	equity	allocations,	consistent	with	a	rising	equity	glide	path.
•	 Guaranteed	income	becomes	relatively	more	important	as	savings	dwindle,	suggesting	a	rising	equity	glide	path	is	optimal.	
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probably use a different 
approach to retirement 
spending. Our view is that 
the 4% rule isn’t wrong, 
but it was misappropri-
ated for a mass audi-
ence. The rule was based 
on an economic model, 
which is by definition an 
abstraction of  reality. It 
was specifically based on 
a 50%/50% stock/bond 
portfolio that would last at 
least 30 years. The 4% rule 
provides a safe constant 
spending guideline for a 
specific type of  household 
that relies on savings for 
income in retirement.

Because of  the misappropriation of  
the 4% rule, we think it is important to 
spell out exactly the type of  household 
that stands to benefit from research 
on equity glide paths. Generally, this 
research is valuable for people who will 
rely on regular income from savings in 
retirement and are worried about the 
maximum safe amount they can spend.

The household should be looking 
for a systematic spending strategy that 
dictates how much can be spent every 
year. There is research that suggests 
that constant dollar spending is not 
economically efficient, yet this research 
targets households that seek just such 
a guideline. This may exclude house-
holds with smaller portfolios that will 
not treat savings as a source of  regular 
retirement income. It may also exclude 
households with very high savings that 
can comfortably live without spending 
from principal.

It is also imperative for those who 
use equity glide paths (and for those who 
don’t) to maintain discipline. When asset 
allocation fluctuates over time, it can be 
tempting to make adjustments based on 
current conditions. Our model does not 
account for temporary adjustments to 
the glide path.

Measuring Outcomes

We start by creating simulated retire-
ment income streams based on returns, 

equity glide paths and annual withdrawal 
rates. We select months at random from 
January 1926 through November 2014  
to create 1,000 unique return streams 
(bootstrapped Monte Carlo, or esti-
mating a sampling of  various random 
return scenarios). We use a range of  
market capitalizations from the Center 
for Research in Securities Prices (CRSP 
Deciles 1-10 Index, known as the market 
index) as a universe of  potential stock 
returns, and we use five-year U.S. Trea-
sury returns for bond returns. We use 
the consumer price index for inflation. 
Our baseline simulations universally cut 
stock and bond returns to approximate 
capital market return assumptions for 
annualized real (inflation-adjusted) 
return of  about 3.4% on equities and 
about 1.6% on bonds. This reduction 
allows the results to err on the side of  
caution, assuming that future stock and 
bond returns are lower than historical 
averages and that the equity premium 
will be lower in the future. It should be 
noted that capital market assumptions 
are an important driver of  results, but 
that is not the focus of  this article. 

Once we have 1,000 simulated re-
turns and inflation, we combine them 
with a constant dollar withdrawal rate 
and equity glide path to get simulated 
income streams. We have 1,000 unique 
income streams for every combination 
of  withdrawal rate and glide path. The 
individual simulated income streams are 
fed into a model of  constant relative risk 

aversion to measure their individual utili-
ties. The model calculates the “certainty 
equivalence” for any stream of  income 
and a given risk aversion parameter.

To understand certainty equiva-
lence, suppose an income stream offers 
a 50/50 chance of  either $20,000 or 
$60,000 every year. A person without risk 
aversion would be indifferent between 
this pattern and one with a guaranteed 
$40,000 annually. However, in most 
cases people prefer stable, guaranteed 
income. They will forgo the uncertainty 
and accept a guaranteed $35,000 annu-
ally because of  risk aversion. Therefore, 
the certainty equivalence of  an income 
stream with a 50/50 chance of  $20,000 
or $60,000 every year may be only 
$35,000, depending on the level of  risk 
aversion. [Editor’s note: A person may 
be willing to accept a payment below 
the midpoint of  the range in exchange 
for avoiding even lower income.]

For each simulated stream of  in-
come, we calculate the certainty equiva-
lence. This measure can then be used 
to directly compare different income 
streams. When simulated income goes 
to $0 before the likely end of  retirement, 
the certainty equivalence is massively 
reduced. In other words, people in our 
model have a strong aversion to $0 in-
come in retirement! They also have an 
aversion to underspending in retirement.

We present the average certainty 
equivalence from the 1,000 simulations 
for each equity glide path, weighted by 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 31,215    31,979    32,656    33,230    33,697    34,079    34,343    34,556    34,695    34,775    34,806    

10% 32,862    33,467    33,990    34,412    34,713    34,946    35,097    35,178    35,218    35,186    35,127    

20% 33,949    34,412    34,773    35,045    35,220    35,333    35,380    35,385    35,351    35,281    35,181    

30% 34,525    34,841    35,075    35,228    35,326    35,360    35,354    35,317    35,244    35,143    35,028    

40% 34,715    34,921    35,054    35,136    35,183    35,188    35,141    35,073    34,982    34,866    34,727    

50% 34,638    34,769    34,858    34,884    34,896    34,852    34,801    34,715    34,608    34,475    34,331    

60% 34,401    34,478    34,517    34,510    34,485    34,423    34,346    34,258    34,133    33,996    33,854    

70% 34,049    34,083    34,083    34,061    34,006    33,937    33,842    33,734    33,608    33,462    33,306    

80% 33,626    33,631    33,612    33,561    33,486    33,402    33,307    33,184    33,049    32,896    32,738    

90% 33,152    33,125    33,089    33,026    32,945    32,858    32,737    32,611    32,470    32,311    32,148    

100% 32,644    32,608    32,561    32,476    32,396    32,291    32,169    32,040    31,889    31,731    31,566    
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Figure 1. Average Certainty Equivalence Assuming a 4% Withdrawal Rate, $0 Pension 
and $1 Million in Savings
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mortality probabilities. 
Mortality probabilities 
are based on period life 
tables for a 65-year-old 
married couple. This is 
a different way to com-
pare glide paths than the 
success rate measure fea-
tured by Kitces and Pfau. 
Our complete equation 
can be found in the May 
2015 Journal of  Financial 
Planning article titled 
“Confirming the Value 
of  Rising Equity Glide 
Paths: Evidence From a 
Utility Model.”

Glide Path 
Performance

We start by looking at 
which glide path provides 
that highest weighted 
average certainty equiva-
lence for a 4% constant 
dollar withdrawal on a $1 
million portfolio, assum-
ing no pension income. 
This withdrawal pattern, 
specified by the 4% rule, 
will allow for $40,000 
spending every year un-
less savings run out. The 
certainty equivalence 
would be the full $40,000 
if  savings never ran out in 
the simulations. We find 
that the optimal equity 
glide path starts with a 
20% equity allocation 
and increases to 70% over 30 years (Fig-
ure 1). The certainty equivalence of  this 
strategy is $35,385, meaning that there 
are occasional simulations that result in 
running out of  savings.

For comparison, the certainty 
equivalence of  a static 50% allocation 
to equities is $34,852, about 1.5% worse 
that the optimal glide path. This sug-
gests that there are many reasonable 
equity glide paths with these return 
assumptions and a 4% withdrawal rate. 
However, rising equity glide paths, those 
in the top right of  the figure, tend to 

be better than declining or static equity 
glide paths.

This result is nearly identical to 
the baseline results provided by Kitces 
and Pfau, who found that the top-
performing glide path rises from 30% 
to 70%. Kitces and Pfau also found that 
the success rate improves only by one 
percentage point, from 94.1% to 95.1%, 
as compared to a static 50% allocation.

Withdrawal Rates

The asset allocation decision should 

not be made independently from the 
withdrawal rate decision. In our baseline 
scenario, we find the optimal withdrawal 
amount for the rising equity glide path 
(20% to 70%) is 4.2%. A 4.2% with-
drawal increases the certainty equiva-
lence to $35,488 (Figure 2). 

The 30-year success rate with a 4.2% 
withdrawal is 70.8%. When combined 
with mortality assumptions, we find that 
this pattern would cause about 14.9% 
of  married households retiring at age 65 
to completely exhaust savings (with this 
conservative market return assumption). 
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Figure 2. Average Certainty Equivalence Assuming $0 Pension, $1 Million in Savings 
and a 20% to 70% Rising Equity Glide Path
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Figure 3. Optimal Static Equity Allocation by Constant Dollar Withdrawal Rate

Note: Assumes $0 pension income.
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This represents a balance 
between the potential for 
running out of  money 
and the potential for 
underspending during 
retirement.

For a household 
that needs a higher with-
drawal rate, it may be 
optimal to allocate more 
aggressively to equi-
ties. On the one hand, 
worst-case outcomes 
will be worse when ag-
gressive withdrawals are 
coupled with aggressive 
allocations. On the other 
hand, a conservative 
allocation with an ag-
gressive withdrawal has 
little chance of  success. 
An aggressive allocation 
gives the best chance on 
average for an aggressive 
withdrawal to last. 

Figure 3 shows how 
the optimal static equity 
allocation increases as 
the withdrawal rate in-
creases. We look only at 
the optimal static equity 
allocation here, with the 
understanding that a 
rising equity glide path 
may help incrementally. 
This is the first justifi-
cation for the benefit 
of  rising equity glide 
paths. A constant dollar 
withdrawal will become 
a higher percentage of  the remaining 
portfolio as savings decrease over time. 
This higher percentage withdrawal sug-
gests a higher equity allocation over time, 
aligning with a rising equity glide path.

 
Pension Income

We now look at results when pen-
sion income is included. Although few 
working households today will receive 
a corporate pension, most will receive 
Social Security and many households 
nearing retirement have some remnant 
of  a pension. The Survey of  Consumer 

Finances shows that about half  of  
households aged 55 to 64 expect to re-
ceive between $30,000 and $50,000 per 
year in guaranteed retirement income, 
inclusive of  Social Security.

Guaranteed income should have 
the effect of  increasing the optimal 
withdrawal rate and equity allocation. 
The logic is straightforward: A house-
hold may be willing to take more risk 
with savings when failure leaves it with 
some guaranteed income as opposed to 
none. Exhausting savings and having 
$0 income must be avoided at all costs, 
whereas exhausting savings and having 

$40,000 income is slightly more toler-
able. This is one of  the central points of  
Moshe Milevsky and Huaxiong Huang’s 
paper, “Spending Retirement on Planet 
Vulcan: The Impact of  Longevity Risk 
Aversion on Optimal Withdrawal Rates” 
(March/April 2011 Financial Analysts 
Journal; republished in the September 
2011 AAII Journal).

When we include $40,000 of  guar-
anteed income, the optimal withdrawal 
rate with a static 50%/50% portfolio 
is 5%. It is higher than the 4.2% with-
drawal rate we found earlier because the 
utility-maximizing household is willing 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 73,402    73,986    74,558    75,111    75,659    76,158    76,636    77,066    77,451    77,791    78,092    

10% 75,145    75,690    76,239    76,739    77,198    77,631    78,003    78,351    78,628    78,855    79,041    

20% 76,625    77,130    77,585    78,013    78,406    78,744    79,026    79,259    79,432    79,554    79,648    

30% 77,814    78,227    78,606    78,941    79,221    79,456    79,638    79,778    79,875    79,916    79,940    

40% 78,640    78,975    79,274    79,502    79,702    79,828    79,934    80,012    80,030    80,020    79,996    

50% 79,175    79,419    79,618    79,773    79,886    79,960    79,982    80,003    79,993    79,967    79,907    

60% 79,408    79,578    79,705    79,798    79,852    79,877    79,877    79,861    79,821    79,758    79,683    

70% 79,442    79,563    79,636    79,668    79,682    79,680    79,647    79,602    79,539    79,461    79,368    

80% 79,324    79,383    79,405    79,418    79,409    79,385    79,329    79,258    79,186    79,086    78,969    

90% 79,100    79,116    79,118    79,102    79,064    79,007    78,941    78,862    78,765    78,653    78,545    

100% 78,795    78,784    78,756    78,717    78,655    78,581    78,492    78,403    78,293    78,173    78,041    
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Figure 4. Average Certainty Equivalence Assuming a 5% Withdrawal Rate, $40,000 
Pension and $1 Million in Savings
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Note: Assumes $1 million savings.  
◊ Guaranteed annual income  
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Feature:	Exchange-Traded	Funds

to tolerate increased risk since the down-
side is not as calamitous. The optimal 
glide path also increases exposure to 
equities, starting with an allocation of  
40% and increasing to 80% (Figure 4). 
Again, the household is more willing 
to tolerate asset risk (price volatility) 
because of  the safety net provided by 
the guaranteed income. We confirm in 
our model that the optimal withdrawal 
rate and equity allocation increase as 
guaranteed income increases compared 
to savings (Figure 5).

This is the second reason that rising 
equity glide paths make sense. With a 
pattern of  declining savings, guaranteed 
income becomes relatively more impor-
tant over time. When guaranteed income 
is the primary component of  retirement 
income, it is optimal to accept more risk 
with exposure to equities.

We should also point out here that 
as guaranteed income becomes a more 

important component of  overall retire-
ment income, the improvement from 
rising equity glide paths shrinks. The 
certainty equivalence for the optimal 
glide path is only about 0.1% higher than 
for the static 50/50 allocation. 

 
Conclusion

This article provides two mathemat-
ical explanations for why rising equity 
glide paths may improve performance, 
albeit by a small amount.

First, calibrating an appropriate 
withdrawal rate is critically important 
for maximizing utility. The withdrawal 
rate and equity allocation decisions must 
be coordinated. A higher withdrawal 
rate may require a more aggressive 
equity allocation. Likewise, a higher 
equity allocation may allow for a higher 
withdrawal rate. If  retirees are spending 
from principal, as they are in our model, 

then a constant dollar withdrawal will 
become a higher percentage of  the 
remaining portfolio. As the withdrawal 
percentage increases, we have shown 
that it is optimal for the allocation to 
equities to increase as well, consistent 
with the rising equity glide path.

Second, the results from this paper 
and others show that optimal equity 
allocations and withdrawals increase as 
the ratio of  guaranteed income to sav-
ings increases. Again, this is consistent 
with the advantages of  the rising equity 
glide path. If  retirees are spending from 
principal, then pension and Social Se-
curity income become relatively more 
important sources of  income. The logic 
follows that it is optimal to increase 
exposure to equities as savings shrink.

These results highlight two reasons 
that help explain why rising equity glide 
paths may be optimal for many house-
holds. 

(continued from page 14)

Jaclyn N. McClellan is an assistant financial analyst at AAII and editor of Computerized Investing. Find out more about the 
author at www.aaii.com/authors/jaclyn-mcclellan.

quick visit to an ETF family’s website 
can give you the list of  current holdings 
and information about the underlying 
index. Many index providers also give 
more detailed information about their 

indexes on their own websites. (Type 
the index’s name into an Internet search 
engine, such as Google, to find the 
specific website.)

Finally, use this rule of  thumb 
when looking at ETFs: “Just because 

you can invest in something doesn’t 
mean you should.” Buy only those ETFs 
that you fully understand; avoid those 
tracking indexes or investing in sectors 
or countries with risks that you cannot 
identify. 
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How to Measure the Skills of Your Fund 
Manager
By Yakov Amihud and Ruslan Goyenko

According to the In-
vestment Company Insti-
tute’s Fact Book, in 2013, 
there were 7,707 mutual 
funds in the U.S.

This is more than the current number of  stocks listed on 
the NASDAQ, NYSE and Amex exchanges. [Editor’s note: 
As of  March 7, 2015, there were slightly under 5,000 stocks 
listed on the major exchanges according to AAII’s Stock In-
vestor Pro database.] It is not trivial to select a stock for your 
investment portfolio. It is even less non-trivial to choose a 
fund that invests in a portfolio of  stocks.

There is, however, a big difference between stocks and 
mutual funds when it comes to picking a winner based on 
observable characteristics. Stock prices promptly adjust to 
information. If  there is an observed characteristic that predicts 
higher performance, the stock price will rise immediately and 
thus eliminate any profit that could be had from investing in 
the stock. The information is already in the price.

However, investors can take advantage of  an observed 
characteristic that predicts higher fund performance. As long 
as the fund keeps its strategy unaltered, and as long as the 
observed characteristic predicts good performance, investors 
will benefit by investing in the fund. True, in the long run, 
if  the fund becomes very large, it may be less flexible and 
its advantage will be eroded. But this takes time; meanwhile, 
the fund investor can enjoy overperformance.

Here enters our research, “Mutual Fund’s R2 as Predictor 
of  Performance” (Review of  Financial Studies, March 2013). 

We studied all actively managed stock 
mutual funds that invest at least 75% 
of  their holdings in stocks. For each 
fund, we conducted a regression of  its 

monthly returns (in excess of  the risk-free rate) on the four 
factors that are due to Eugene Fama and Kenneth French 
(“Common Risk Factors in the Returns on Stocks and Bonds,” 
Journal of  Financial Economics, 1993) and Mark Carhart 
(1997): Market, size, value and momentum. This generated 
alpha, the excess fund return, and R2 (or R-squared), the 
fraction of  the total variability in the fund’s return that is 
explained by the variability of  the four factors. (See the box 
on page 28 for the formulas we use to estimate R-squared.) 
R-squared will be lower when the stock weights in the fund’s 
portfolio deviate more from the weights of  these stocks in 
the benchmark factors, or when altogether the fund’s invest-
ment does not emulate the stock portfolios that represent 
these factors. The closer R-squared is to 100%, the more of  
the fund’s return that can be replicated by simply holding the 
four benchmark factors. These factors are related to traded 
indexes, and an investor can invest in them through low-cost 
exchange-traded funds (ETFs). The market factor can be 
replicated by holding the market portfolio (e.g., an S&P 500 
ETF). The size factor is related to going long small-cap index 
and short large-cap index, the value factor is related to going 
long value and short growth stocks, and the momentum fac-
tor is related to going long winners and short losers. These 
indexes are constructed mechanically. 

We found that many funds are “closet indexers:” Half  

Article Highlights
•	 A	portfolio	created	of	mutual	funds	with	low	R-squared	and	high	alpha	tends	to	beat	the	market.
•	 A	low	R-squared	reveals	that	a	fund	uses	strategies	to	distinguish	its	investments	from	the	benchmark	index	it	is	compared	against	
(e.g.,	the	S&P	500	index).

•	 Alpha	measures	excess	return	attributed	 to	a	manager’s	skill,	but	high	alpha	by	 itself	does	not	 lead	 to	better	 future	returns.	 It	
needs	to	be	combined	with	a	low	R-squared.

©2015 by the American Association of  Individual Investors, 625 N. Michigan Ave., Chicago, IL 60611; 800-428-2244; www.aaii.com.
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of  them have R-squared of  93% and 
above. Many funds have R-squared 
of  98% and 99%, meaning that they 
basically track the indexes. Many funds 
practically index most of  their holdings 
and use discretion with a very small 
part of  their net asset value, yet they 
charge management fees as if  they were 
active funds.

Our main finding: Funds with 
past high alpha and low R-squared 
overperform.

Low R-squared suggests greater se-
lectivity by the fund manager. That is, the 
fund employs strategies that distinguish 
its investments from those captured by 
common benchmark indexes. R-squared 
is effectively one minus the ratio of  the 
fund’s tracking error relative to the total 
variation in the fund return. Higher 
R-squared means that a smaller share 
of  its variability is due to tracking er-
ror and more is due to the indexes the 
fund emulates.

R-Squared versus Active Share

We pause and compare R-squared 
to another measure, Active Share (AS), 
proposed by Martijn Cremers and Antti 
Petajisto in the Review of  Financial 
Studies (“How Active Is Your Fund 
Manager? A New Measure That Predicts 
Performance,” September 2009). AS is 
the sum of  absolute deviations of  the 
fund’s weights of  holdings in various 
stocks from the weights of  these stocks 
in the index portfolio that is the fund’s 
benchmark index. Indeed, higher AS is 
related to lower R-squared, but they are 
far from being the same.

Suppose that a fund declares the 
S&P 500 as its benchmark index, and 
then passively invests part of  its holdings 
in the Russell 2000 small-cap growth 
index, which is riskier than the S&P 
500 and on average generates higher 
return. This fund will exhibit high AS 
because it deviates from its benchmark 
index, but in fact it is a passive fund. It 
invests in passive ETFs and charges a 
fee as if  it were active. Our R-squared 
measure will be close to 100% and will 
thus correctly identify this fund as pas-
sive. Its gross return alpha will be zero 

and its net (net-of-expenses) alpha will 
be negative. 

The question boils down to what 
is meant by a fund being “active.” If  it 
includes passive investment in indexes 
that deviate from the benchmark index, 
then AS refl ects fund activity properly, 
whereas R-squared does not. But if  
active management means selecting 
individual stocks that outperform any 
passive index investing, R-squared cap-
tures that better than AS. R-squared close 
to 100% tells investors that the fund’s 
investment strategy can be replicated by 
investing in passive indexes (e.g., ETFs), 
usually for much lower cost.

R-squared is also a good measure 
to estimate the extent of  selectivity 
of  funds that invest in more than one 

asset class and have mixed investment 
strategies, meaning funds that invest in 
both stocks and bonds. We can regress 
its return on both stock and bond index 
returns and thus measure to what extent 
it deviates from passive investment in 
these indexes.

In addition, R-squared is easy to 
calculate from readily available fund 
return data, whereas AS is calculated 
from portfolio holdings, which requires 
more data. 

Finally, AS and R-squared treat 
the return correlation between index 
stocks and stocks that replace them in 
the fund’s portfolio differently. When 
an index stock is replaced by another 
stock, AS rises regardless of  the cor-
relation between the returns on these 

The Formulas for Measuring Performance
The model for calculating the four factors identifi ed by Eugene Fama 

and Kenneth French is:

(Ri-Rf)t=alphai,t+βrm,t(RM-Rf)t + βsmb,tSMBt + βhml,tHML + βumd,tUMD + єi,t .

Where:
• Ri,t is net (after expenses) fund i month t return;
• Rf  is the risk-free (Treasury bill) rate;
• RM, SMB, HML and UMD are, respectively, the returns on the 

market, small-minus-big portfolio, high-minus-low book-to-market 
stocks portfolio, and up-minus-down stocks portfolio, respectively;

• alphai,t is risk-adjusted fund i return for month t;
• βrm, βsmb, βhml and βumd are factor loading on market, size, value and 

momentum premiums respectively; and
• єi,t is an error term.

R-squared (R2) is estimated from this regression. We estimate this model 
by regressing funds historical monthly returns on the four benchmark port-
folios using 24-month rolling window.

Our measure of  selectivity is:

 

RMSE is the idiosyncratic volatility—the volatility of  the residual from 
the above regression—and SystematicRisk2 is the return variance that is due 
to the benchmark factors’ risk. Selectivity is greater if  the fund’s idiosyncratic 
volatility is higher relative to its total variance, meaning that the fund’s volatil-
ity is less driven by factor-based (systematic) volatility.
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two stocks (e.g., regardless of  whether 
the two stocks are from the same or 
different industries), whereas the change 
in the value of  R-squared depends on 

this correlation. The question then is 
whether active management means 
deviation from the benchmark’s stock 
composition or deviation from the 

characteristics of  the stocks that com-
prise the index. Each measure answers 
this question differently.

Measuring Portfolios’ 
Performance on R-Squared 

and Alpha

Our strategy is to invest in funds 
with low past R-squared and high past 
alpha. How does this strategy perform 
using past data? We analyzed all actively 
managed stock funds between 1990 
and 2012. We eliminated index funds 
and removed closet indexers and rogue 
investment funds (trimming top and 
bottom 0.5% by R-squared). We ended 
up with 3,409 active equity funds that 
have at least 75% of  their holdings in 
U.S. common equity. (Not all funds 
survived over the entire period). The 
average net (after expenses) annualized 
alpha (the excess return attributed to 
the manager’s skill) is –0.88%. Thus, on 
average, after paying expenses, investors 
who leave their money with mutual 
funds lose approximately 1% per year 
compared to investment in the bench-
mark indexes (if  such an investment 
were costless). If  we add expenses back 
to the returns and recalculate the alpha, 
then we get a positive alpha of  0.38% 
per year, which is, however, statistically 
insignificant.

Now, assume you invest in funds 
by their past alpha and rebalance your 
portfolios monthly. Every month, 
which we label “(t-1),” we sort all funds 
into five portfolios based on their al-
pha in the preceding 24 months with  
portfolio 5 containing the highest alpha 
funds, and then compute risk-adjusted 
average portfolio of  funds return for the 
next forthcoming month “(t).” Figure 1 
presents the results. 

Portfolio 5, the highest alpha port-
folio of  mutual funds in month (t-1), re-
tains the highest performance in month 
(t) with the annualized-after-expenses 
alpha of  0.81%. Though positive, it is 
still statistically insignificant. Thus, if  
you are actively chasing funds with high 
alpha this month, on average they will 
only break even next month, and again 
you will not gain abnormal profits. But 
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Figure 1. Portfolio Alphas Based on the Funds’ Alpha for the Previous 
Month 

Figure 2. Portfolio Alphas Based on Funds’ Tracking Error for the 
Previous Month 
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poorly performing funds continue to 
perform poorly. On average, about 60% 
of  all funds have significantly negative 
performance. 

Very often industry professionals 
refer to tracking error as a measure of  
fund selectivity. Higher tracking error 
suggests higher deviation from fund’s 
benchmark. It usually implies that a 
manager makes more selective bets, and 
as a result is expected to deliver higher 
future performance. 

The same exercise as above is re-
peated, only instead of  alpha (t-1), we 
sort funds into portfolios grouped on 
funds’ idiosyncratic variances, which 
are not attributed to the variance of  
four systematic factors or benchmark 
indexes described above. In other words, 
we created quintile portfolios of  funds 
based on root mean squared error, which 
is a measure of  tracking error from 
our benchmark model. The results are 
shown in Figure 2.

As can be seen, tracking error works 
worse than simple past historical alpha. 
There is no monotonic relationship be-
tween past tracking errors and expected 
next period performance. Moreover, the 
premise that higher tracking error should 
be accompanied by higher returns is not 
quite right: Higher tracking error seems 
to lead to lower returns. 

Identifying Good Fund 
Managers Who Invest 

Differently

How do we identify managers who 

do well on stock 
picking and devi-
ate from invest-
ing into standard 
benchmarks? 

N o r m a l l y , 
when a fund deliv-
ers positive abnor-
mal performance, 
it experiences a 
high inflow of  
funds due to in-
vestors rushing 
to invest with a 
“star” manager. 
However, as Fig-

ure 1 shows, on average the best per-
formance does not persist. There are 
few reasons for this. One reason is that 
a fund manager may have made a risky 
bet and it paid off, (e.g., he or she got 
lucky). Similar to a casino gambling 
experience, you might not expect the 
luck to repeat itself. 

Another reason is size effect. Once 
a fund outperforms consistently, it gains 
visibility, attracts a lot of  cash flow and 
becomes too big. The bigger size has 
negative effect on fund performance. 
It is very expensive to stay active and 
rebalance frequently when a fund is big. 
In fact, many such funds start behaving 
more like an index and start gaining in 
diversifying their portfolios rather than 
continuing stock picking. 

Among those funds that continue 
stock picking, fund managers differ in 
their skill levels. The more skilled ones 
will continue to invest in undervalued 
securities after reporting higher alphas. 
On the other hand, managers with 
lower skills or for other reasons (such 
as bigger size after fund inflows or other 
institutional constraints) will try to take 
less “risk” and start diversifying more. 

If  a fund manager continues picking 
stocks after reporting high alpha, we 
should observe funds with both lower 
levels of  R-squared and high alpha. 
In other words, we should see funds 
whose returns both deviate from the 
benchmark and beat the benchmark 
thanks to the manager’s skill. 

To see if  this true, we conducted 
another analysis. Funds are first sorted 

into five portfolios ranging from high 
to low R-squared for month (t-1). Then 
each R-squared portfolio is sorted into 
five portfolios based on their alpha for 
(t-1). We are able to identify a portfolio 
of  mutual funds with highest alpha and 
lowest R-squared. We predict that this 
portfolio of  funds (or fund manag-
ers) will continue providing abnormal 
performance in the following month. 
Table 1 reports the results of  this sort-
ing exercise.  

Conditioning on both R-squared 
and alpha, the portfolio of  funds with 
the lowest past R-squared and highest 
past alpha generates about 3.5% in 
risk-adjusted net-of-expenses return, 
or alpha. This excess performance is 
statistically significant. The risk ad-
justment here means that no matter 
how well or how poorly the standard 
benchmark indexes are doing, the aver-
age fund in our ‘corner’ portfolio (high 
alpha/low R-squared portfolio) would 
outperform the indexes by 3.5% annu-
ally (after fees). 

Out of  all 25 portfolios, only the 
corner portfolio significantly produces 
the highest results. The neighboring 
portfolios generate positive alphas but 
the numbers are not statistically signifi-
cant. Still, they perform better than funds 
whose past R-squared is high and their 
past alpha is low; such funds significantly 
underperform the benchmark indexes. 
In general, fund performance worsens as 
we move from the bottom left portfolio 
to the top right portfolio.

Using the Research to Improve 
Portfolio Performance

The following steps can help indi-
vidual investors use our research results 
to improve their results.

1) If  a fund has high R-squared, 
don’t bother buying it. Buy ETFs whose 
characteristics are similar to the style of  
the fund. For example, if  the fund’s style 
is small cap, buy a Russell 2000 ETF 
instead of  the supposedly active fund. 
If  the active fund’s style is declared as 
small-cap growth, buy a Russell 2000 
growth ETF. ETFs charge much less 
than active funds do.

Table 1. Mutual Funds Sorted by R-Squared and Alpha  
 
The funds in this table were sorted first by into five portfolios 
ranging from high to low R-squared for month (t–1). Then 
each portfolio is sorted into five portfolios based on alpha. 
As the results show, a portfolio constructed of funds with the 
lowest R-squared and the highest alpha outperforms.

	 R2	(t-1)
Alpha	(t-1)	 Low	 2	 3	 4	 High
Low –2.829 –2.066 –2.334 –2.489 –2.188
2 –0.570 –1.483 –1.114 –1.336 –1.652
3 –0.516 –0.615 –0.658 –1.323 –1.068
4 0.972 0.023 –0.507 –1.255 –1.071
High 3.484 1.142 –0.280 –0.988 –1.310
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2) If  you decide to invest in a low-
R-squared fund, do the following:

• Focus on funds with low R-squared. 
From among these funds, pick 
those that had particularly good 
past performance (alpha). [Edi-
tor’s Note: The online version of  
AAII’s 2015 Mutual Guide includes 
R-squared data. The guide can be 
accessed at www.aaii.com/guides/
mfguide. Our intention is to include 
the figure in the future versions of  
the guide as well.] 

• Diversify among funds with the 
desirable characteristics: low R-
squared and high alpha. For exam-
ple, if  you plan to invest $100,000 
in funds, spread them among, say, 
10 funds with such characteristics. 
Investing in a portfolio of  funds 
increases your chance of  benefiting 
from the advantage implied by the 
chosen characteristics and outper-
forming the benchmarks. There is 

too much “noise” and too much is 
left to luck if  you invest in one or 
very few funds. 
What are the threshold R-squared 

values that one can use to pick a fund 
in a given category? It depends on the 
benchmark model you are using. With 
our particular four-factor benchmark 
model, the mean R-squared of  the 
funds in our analysis is 91% and the 
median is 93%. For our low-R-squared 
and high-alpha portfolio (“corner port-
folio”), the average R-squared is 80% 
and the median is 83%. It means that 
about 80% of  the funds’ volatility is 
explained by systematic factors or the 
benchmark indexes we are using. The 
other 20% is fund managers’ deviations 
from benchmarks, which allow them to 
continue outperforming the indexes. If  
you are using other benchmark mod-
els—for example, single index model; 
i.e., excess return on S&P 500—the 
threshold R-squared will be lower. 

Conclusion

There are more mutual funds than 
stocks listed on NYSE/Amex and  
NASDAQ exchanges. An average 
mutual fund delivers negative after-
management-fees risk-adjusted per-
formance. Past good performance, on 
average, does not persist. 

Only skilled managers who con-
tinue doing stock picking and employ 
unique strategies that distinguish their 
investment portfolios from those of  the 
common benchmark indexes are able 
to outperform consistently. To identify 
such managers, one needs to look at 
a fund’s alpha as a measure of  past 
performance and a fund’s R-squared 
estimated from a benchmark model as 
a measure of  selectivity. 

Funds with the lowest past R-
squared and highest past alpha are more 
likely to outperform their peers on the 
risk-adjusted basis.  


