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Introduction
The Morningstar Rating™ for funds, or “star rating,” was introduced in 1985 to help investors and
advisors better understand and assess the crowded mutual fund landscape.

We designed it as a grade on past performance, much as a university would assign grades to students
to document who demonstrated better effort and ability in their coursework. We wanted a standard that
went beyond the short-term performance that dominated fund marketing at the time. Accordingly, we
focused the star rating on longer-term performance and, following the lead of academic finance experts,
incorporated risk and all sales charges into our rating. We believe that the star rating provides a good
scorecard, giving unbiased documentation of which funds have served investors best. We have
consistently said the star rating is the start of a selection process, not its conclusion. Just as a university
wouldn't claim that its "A" students will achieve greater success than its "B" or "C" students, we haven't
promoted the star rating as an infallible predictor of future success, even though we do believe that
holding managers to the standard of delivering better long-term risk- and cost-adjusted returns is
beneficial. Nevertheless, we think it's worthwhile to measure the efficacy of the star rating and are
committed to reviewing it regularly because fund investors around the world use it as part of their fund
selection process and, in some cases, to forecast fund returns.

Executive Summary

In this study, we analyzed the global performance of the star rating in terms of its ability to predict risk-
adjusted fund returns. We employed two common approaches to measure the predictive power of these
ratings as investment signals: 1) Fama-MacBeth cross-sectional regressions and 2) an event study. The
timeframe is January 2003 through December 2015.

The results suggest that the star rating had some moderate predictive power during our sample period.
The Fama-MacBeth cross-sectional regression shows that funds with higher star ratings had superior
returns in the cross section even after accounting for expenses and various risk exposures. Furthermore,
these results held across all asset classes except alternatives.
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Exhibit 1 Aggregate Return Premiums by Morningstar Rating for Funds (Equities)
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The event study pointed in the same direction as the regression findings, though the significance
indicated was much lower. An event study is meant to showcase the typical experience for the typical
investor according to the star rating for various holding periods. Our findings in the event study suggest
that 5-star funds outperformed 1-star funds by approximately 0.25 percentage point annualized on
average across multiple holding periods and market cycles. This result held clearly in different
magnitudes across all asset classes except alternatives. It should be noted that 5-star funds were also
more likely to survive a full event-study horizon than lower-rated funds that more often were merged or
liquidated, a key distinction given the potential inconvenience and cost of having to switch funds.

Exhibit 2 Average Return by Morningstar Rating for Funds (Equities) Over Different Horizons
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Taken together, our results suggest that the star rating had moderate predictive ability for risk-adjusted
returns but less so for simple returns in most asset classes, as evidenced by the Fama-MacBeth and
event study results, respectively. Furthermore, this predictive power appeared to sustain itself even as
the holding period lengthened. In this paper, we discuss the data and our interpretations for these
results in more detail. The study is divided into the following sections:

Section 1 - Qverview

Section 2 — Methodology and Explanation of Process

Section 3 — Regression Results

Section 4 — Event Study Results

Appendix 1 — Net Expense Ratio Equivalent Global Calculation
Appendix 2 — Literature Review
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Section 1: Overview

The Morningstar Rating for funds, or “star rating,” was introduced in 1985 and quickly became a leading
marker for fund appraisal. Initially only available for U.S. mutual funds, it now covers a range of
investment types from exchange-traded funds to variable annuities. Marningstar now publishes star
ratings on more than 217,000 managed investments across 72 countries.

The methodology is straightforward. Funds must first have a minimum three-year track record.
Performance is then assessed after fees on a risk-adjusted basis. The Morningstar Rating rewards
longer-term performance, low volatility of returns, and low fees. The formula is based on past
performance, so it is a backward-looking indicator. Investors seeking Morningstar's view on a fund's
future prospects should refer to the Morningstar Analyst Rating and associated commentary.

Historical Effect of the Morningstar Rating for Funds

Before evaluating the predictive power of the star rating, it is important to look back. We believe the
introduction of the star rating had a significant positive effect on the mutual fund industry and, as a
predictor of future returns, was much more predictive than what it replaced.

In 1985, investors had very little information available to assess a fund, so most could draw conclusions
from only short-term performance, which was heavily marketed by fund companies. Information on sales
loads was ignored, risk was not part of the conversation, and there was little focus on long-term returns.
These are all facets that were embedded in the star rating's formulas since day one.

The star rating, as well as written commentary from Morningstar's fund analysts, helped steer investors
away from funds with excessive loads and high fees toward those that have proved to deliver over the
medium to long term and with fewer swings in performance.

Investors incorporated the star rating into their decision-making process soon after its initial launch.
Overwhelmingly, we find that investors tend to allocate money toward 5-star funds and away from 1-star
funds going back to at least 1997. In Exhibit 3, we show rolling one-year flows into each of the five
rating cohorts, which clearly shows that investors preferred 5-star funds throughout this period. The
pattern has held up convincingly during the subsequent two decades. Given that investors began to
allocate to higher-rated funds at the expense of lower-rated funds, the star rating effectively contributed
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to an investing culture that gives incentives for low fees, no loads, low risk, and solid long-term
performance.

Exhibit 3 Investors Tend to Buy 5-star Funds
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A fund company looking to grow its assets under management must first recognize that investors

preferred the types of products that the star rating rewarded and then build their lineups accordingly.
Over time, it has been widely observed that fees have all come down (Exhibit 4). Load funds have also
seen their share of AUM decline (Exhibit 5). Certainly, other factors besides the star rating were at work
during this time, such as the rise of passive investing and ETFs. But we believe the star rating was one
of the first summary statistics that investors could use to identify preferred funds and over time has
contributed to the transparency investors enjoy today.
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Exhibit 4 Expenses Have Come Down for Active and Passive Funds
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Exhibit 5 Load Shares Are on Their Way to Extinction as Institutional Shares and ETPs Have Gained Ground
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Examining the Predictive Power Today

The star rating was originally designed as a simple analysis of a fund, but this paper explores whether it
is right to use it as an investment signal for a fund. Our results suggest that it has been a useful
predictor of future fund returns or, at the very least, has not caused harm for investors in most asset
classes over most horizons. It has led clients to funds with lower fees, a focus on risk, and a longer-term
horizon. These are all positive things, but the large influence of past performance in the calculation
resulted in some periods of poor returns owing to market sell-offs and inflection points that the rating is
not designed to predict.

This paper analyzes data since January 2003, a few months after we made significant changes’ to the
Marningstar Rating methodology, so it is not relevant to assess the data prior to this date. Morningstar
has published a broad range of articles on the star rating over many years. This paper targets broad
audiences, including academia, so rather than assess the star rating against attributes like batting
averages or other well-known measures of success as we have in the past, we used two approaches to
test performance: 1) Fama-MacBeth cross-sectional regressions and 2) an event study in which funds
were grouped by star rating. We used a similar process to analyze the Morningstar Rating for stocks in
previous papers.

The Fama-MacBeth cross-sectional regression aims to discover whether higher-rated funds have
superior one-month forward returns in the cross section. As part of this framework, we controlled for
expenses and a number of widely recognized risk factors to better isolate the contribution from
Morningstar's ratings on performance beyond these drivers of returns. By "controlled for," we mean that
we have attempted to remove the effect of these characteristics on the result. Therefore, it is difficult to
attribute the return differences observed between 5- and 1-star funds to differences in expenses or risk
factors.

The set of risk factors we used varies by the broad asset categories. Specifically, we controlled for
market, size, value, and momentum risk for equity funds; duration and credit (default) risk for fixed-
income funds; market, size, value, duration, and credit risk for allocation funds; and market and
commodity exposure for alternatives funds. We controlled for expenses in all asset classes.

We recognize that although Fama-MacBeth cross-sectional regressions are a rigorous way to evaluate
the efficacy of our ratings, they may not be intuitive to all readers nor simulate a real-world scenario.
Therefore, in our second approach, we tested the efficacy of the Morningstar Ratings by constructing an
event study. This view of our ratings provides a picture for what the typical investor could expect to
experience over a variety of holding periods. The event study uses simple and transparent construction

1. In 2002, Morningstar enhanced the star rating with new peer groups and a new measure of risk-adjusted return. The peer
groups for the rating were changed to the smaller category groups instead of the broad asset classes. As a result, for this study
we analyzed the Morningstar Rating from January 2003 onward.
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rules without any steps taken to isolate the influence of risk factors or expenses on returns. In this
sense, it is simple and intuitive but also ignores well-known return drivers.

Using these two performance frameworks, we found relatively strong results that suggest the star rating
had predictive power during the sample period. The Fama-MacBeth cross-sectional regression approach
strongly supports the hypothesis that funds with higher star ratings had superior returns in the cross
section even after accounting for expenses and various risk exposures. Furthermore, these results held
across all asset classes except alternatives. Among equity funds, moving from 1 star to 5 stars was
correlated with 0.09-percentage-point higher returns per month on average (1.03 percentage points
annualized). Similarly, 5-star fixed-income funds registered 0.09-percentage-point higher returns per
month more than 1-star funds (1.09 percentage points annualized), and allocation funds achieved 0.15-
percentage-point higher returns (1.75 percentage points annualized). Alternatives funds, on the other
hand, saw much less discrimination in performance during the shorter time period of study (2008-14),
with a 0.04-percentage-point per month difference (0.48 percentage point annualized) estimated
between 5- and 1-star funds.

The event study approach led us to similar but less convincing conclusions. The event study aims to
showcase the typical investor's experience of investing according to the various levels of the star rating
for different holding periods. The study is constructed by sorting funds into groups according to their star
ratings each month, equally weighting them, and then tracking each group's subsequent performance
during several time periods: one month, three months, six months, 12 months, 36 months, and 60
months. We formed these pairings each month for the entire sample period and then averaged the
returns over each subsequent time period for each rating group. We reconstituted each rating group
each month to account for any funds that became obsolete. This analysis covers the period January
2003 to December 2015 for global funds and January 2008 to December 2015 for alternatives funds.

Among equity funds, we found that the average three-year forward cumulative return was 27.74% for 5-
star funds and 25.78% for 1-star funds (annualized outperformance of 0.64 percentage point). Similarly,
fixed-income funds registered average three-year forward cumulative returns of 13.71% for 5-star funds
compared with 12.66% for 1-star funds (annualized outperformance of 0.35 percentage point). Allocation
funds have an annualized return gap of 0.59 percentage point between 5- and 1-star funds for the same
typical three-year period. Finally, the star rating again did not fare as well in the alternatives asset class,
with average three-year forward cumulative returns of 19.15% for 5-star funds and 18.64% for 1-star
funds (0.17 percentage point annualized).

It is important to remember that the event study results do not control for the risks of the funds and
must be interpreted carefully. This method of analysis cannot account for any correlation between the
star rating assignments and the level of factor risk exposure or fees. For this reason, we caution against
strong conclusions based on these data alone.
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While we do not control for risk in the event study, we do attempt to insulate the study from any
survivorship bias. The event study includes funds that may have not persisted for the entire holding
period. Obsolete funds may contribute to the study up until the time that they are no longer active.

Taken together, however, our findings suggest that the star rating had moderate predictive ability for
risk-adjusted returns in the short term. Over the long term, the event study indicates that the star rating
has appeared to do more good than harm to investors during the period studied. At a one-month
horizon, higher-rated funds exhibited strong persistence in performance that cannot be explained by
their fees or risk exposures; this performance persistence correlated very nicely with the star ratings. The
event study results corroborate these results over the one-month horizon. Longer-term event study
results further suggest that, on average, investors who have bought higher-rated funds have tended to
earn higher returns than those who have purchased lower-rated funds, though the magnitude of this
outperformance is low.

Given that the star ratings are based on past performance, we think that these findings are consistent
with a “momentumlike” interpretation of the star rating in the short run. Like traditional momentum, the
star rating is a backward-looking performance indicator (albeit risk-adjusted), and as such, it makes
sense that the relevance of this information should decay as time goes on. One possible conclusion from
our findings suggests that sorting on past risk-adjusted returns—of which the star rating is but one
example—offers a different dimension of return behavior than traditional momentum. The event study
suggests that the performance gap between higher-rated and lower-rated funds persists as the period
lengthens. We believe that this relationship is likely caused by the star rating’s high correlation to fees
and that over time these differences accumulate in an economically significant way.

Through the years we have repeatedly stated that the Morningstar Rating for funds is best used as the
starting point in fund research, and this paper does not alter this view. We acknowledge, however, that
it is important to understand what, if any, predictive power the Morningstar Rating possesses. What can
investors expect by selecting a fund with a 4- or b-star rating? Are there particular asset classes or
regions where investors can have greater confidence in the rating? This paper seeks to uncover answers
to these questions and more.

While this paper presents global results, regional results, such as U.S.-domiciled funds, are available
upon request. Going forward, we will update this paper regularly and, as always, invite any feedback
and all discussion.
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Section 2: Methodology and Explanation of Process

Morningstar Rating for Funds

The Morningstar Rating for funds (or "star rating") is a quantitative assessment of a fund's past
performance —both return and risk—as measured from 1 to 5 stars. It uses focused comparison groups
to better measure fund manager skill on an after-fees basis. The Morningstar Rating is intended for use
as the first step in the fund evaluation process. A high rating alone is not a sufficient basis for
investment decisions.

The Morningstar Rating has two key characteristics:

» The peer group for each fund’s rating is its Morningstar Category.
» Ratings are based on funds’ risk-adjusted returns versus category peers.

Morningstar Category

The original Morningstar Rating was introduced in 1985 and was often used to help investors and
advisors choose one or a few funds from among the many available within broadly defined asset
classes. Over time, though, increasing emphasis was placed on the importance of funds as portfalio
components rather than “stand-alone” investments. In this context, it was important that funds within a
particular rating group be valid substitutes for one another in the construction of a diversified portfolio.
For this reason, beginning in 2002, Morningstar began assigning ratings based on comparisons of all
funds within a category rather than all funds in a broad asset class.

Morningstar Risk-Adjusted Returns

The Morningstar Rating is based on “expected utility theory,” which recognizes that investors are 1)
more concerned about a possible poor outcome than an unexpectedly good outcome and 2) willing to
give up some portion of their expected return in exchange for greater certainty of return. The rating uses
the Morningstar Risk-Adjusted Return measure, which accounts for all variations in a fund’s monthly
performance, with more emphasis on downward variations. It rewards consistent performance and
reduces the possibility of strong short-term performance masking the inherent risk of a fund. MRAR is
similar to the Sharpe ratio but goes a step further by penalizing downside risk, making it a more intuitive
measure.
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How Does It Work?

The Morningstar Rating for funds methodology rates funds based on Morningstar Risk-Adjusted Return,
which accounts for the effects of all sales charges, loads, or redemption fees. Funds are ranked by their
MRAR scores, and stars are assigned using the scale in Exhibit 6:

Exhibit 6 Morningstar Ratings

10% 22.5% 35% 22.5% 10%

Source: Morningstar, Inc.

Funds are rated for up to three periods —the trailing three, five, and 10 years. For a fund that does not
change categories during the evaluation period, the overall rating is calculated using the weightings in
Exhibit 7.

Exhibit 7 Morningstar Ratings

Age of Fund Overall Rating
At least three years, but less than five 100% three-year rating
At least five years, but less than ten 60% five-year rating

40% ten-year rating
At least ten years 50% ten-year rating

30% five-year rating

20% three-year rating

Source: Morningstar, Inc.

Alink to the full methodology can be found here.
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Data

Our sample encompasses funds given the Morningstar Rating for funds. The sample relies entirely on
Morningstar fund data sources, begins in January 2003, and ends in December 2015. Monthly fund
counts ranged from 7,669 to 44,071, having mostly grown during the period. Our sample includes
multiple broad asset classes: balanced funds (fund counts ranged from 946 to 12,098 funds), equity
(3,361 to 21,636 funds), and fixed income (1,681 to 9,727 funds). Given the small universe of alternatives
funds, we restricted our analysis of that subgroup to the period of January 2008 to December 2015,
when fund counts ranged from 643 to 1,224. In December 2015, our sample spanned a total of

43,698 funds.

Our sample was geographically diverse throughout the period tested. By the end of the period, funds
domiciled in Europe accounted for 43.7% of the total universe, North and South America 33.0% (U.S.
funds represented 18% of the total universe), Asia-Pacific (ex Australia and New Zealand) 13.3%,
Australia and New Zealand funds 6.9%, and Middle East and Africa funds 3.1%. Of all developed
countries, Japan was least represented in the sample owing to a lack of reliable data on Japanese
funds.

We restricted our analysis to the oldest share classes of individual funds to avoid overweighting funds
with multiple share classes. We recognize that there are other ways to select representative share
classes, such as choosing “retail” or “institutional” shares. However, it was not feasible to select share
classes in this manner because of regional differences in share-class topology. Furthermore, we believe
the primary differences between share-class selection approaches resolve to cost. Given that we
included fees in all of our regressions, we believe our analysis controls for any performance disparities
related to fee differences (stemming from share-class differences or otherwise).

We further restricted our analysis to funds that possessed monthly returns and funds that were
categorized into a Morningstar broad asset class. This represents a trivial criterion, as funds must
possess both historically to receive a star rating.

Our sample does not suffer from survivorship bias. Morningstar’s global fund databases retain a full
history of obsolete funds, and our sample includes these funds. Moreover, our evaluation technique
dynamically incorporates monthly changes in fund-universe composition, providing a more holistic and
realistic picture of historical performance. Each monthly snapshot captures any funds that were
subsequently merged or liquidated.

Regression Coefficients

The control variables in our regressions are important to understand. The net expense ratio data point is
described in detail in Appendix 1. We also include fund betas estimated from time series regressions
dependent on asset class.
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Equity funds: We ran rolling three-year regressions of a fund's return onto the region-appropriate Fama-
French-Carhart factors: market risk, or RMRF; value, or HML; size, or SMB; and momentum, or UMD. Al
returns, which we sourced from the Kenneth R. French Data Library, are in U.S. dollars, include
dividends and capital gains, and were not continuously compounded. We selected region-appropriate
factors based on each fund’s Morningstar Category, which is based in turn on the fund’s portfolio
holdings data. For example, funds that invest in the stocks of U.S. large-cap firms were classified into
the U.S. large-blend category. The Fama-French-Carhart factors were calculated for each of the
following regions: global, global ex U.S., Europe, Japan, Asia-Pacific ex Japan, and North America. Each
regional set of factors contained the following:

RMRF (also known as “excess return on the market”) is the excess return of the region-specific market
portfolio, calculated as each region’s market-cap-weighted portfolio return minus the regional risk-free
rate (that is, the one-month U.S. Treasury bill).

SMB (“small minus big,” or small-cap minus large-cap) and HML (“high (ratio of book value to price)
minus low,” or value minus growth) portfolio returns represent factor portfolios designed to proxy a
common risk in equity returns arising from cross-sectional differences in market capitalization and
valuation. To construct the SMB and HML factors, stocks in a region are sorted into two market-cap and
three book/market equity, or B/M, groups at the end of June each year. “Big” stocks are those in the top
90% of June market cap for the region, and “small” stocks are those in the bottom 10%. The B/M

1o

breakpoints for a region are the 30th and 70th percentiles of B/M for that region’s “big” stocks.

SMB is the equally weighted average of the returns on the three “small” stock portfolios for the region
(small value, small core, and small growth) minus the average of the returns on the three “big” stock
portfolios (large value, large core, large growth).

HMIL is the equally weighted average of the returns for the two high B/M portfolios for a region (small
value and large value) minus the average of the returns for the two low B/M portfolios (small growth,
large growth).

UMD (“up minus down”) is a factor portfolio designed to proxy an observed return pattern of momentum
in equities where recent winners keep winning and recent losers keep losing. The 2x3 sorts on size and
lagged momentum to construct UMD are similar to those used for value/growth, but the size-momentum
portfolios are formed monthly (instead of annually). For portfolios formed at the end of month t—1, the
lagged momentum return is a stock’s cumulative return for month t—12 to month t—2. The momentum
breakpoints for a region are the 30th and 70th percentiles of the lagged momentum returns of the “big”
stocks of the region. UMD is the equally weighted average of the returns for the two winner portfolios
(large and small) for a region minus the average of the returns for the two loser portfolios (large and
small).
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The regression rolls monthly, providing a set of factor betas, alpha, and R-squared values each month
estimated from the prior 36 months’ experience. The equity asset-class regression took the form:

rie = @ + B RMRF, + B™HML, + BF™PSMB, + B UMD, + ey,

Subsequently, we used the estimated time series of factor alphas and betas above

(a;, 7™, plmt, gsmb, gEma) as our explanatory variables in our cross-sectional regressions. For
simplicity, we refer to these as Alpha (a;), Market Beta (8™, Value Beta (8/"™"), Size Beta
(BF™P), and Momentum Beta (B3™*).

Fixed-Income and Balanced Funds

We ran rolling three-year regressions of a fund's return onto the region-appropriate Fama-French
factors—=RMRF, HML, and SMB—as well as term premium and default premium factor series, which we
computed in a manner consistent with that set forth in Chen, Roll, & Ross (1986) and Fama-French
(1993).

TERM (term premium) is a factor portfolio designed to proxy a common risk in bond returns arising from
unexpected changes in interest rates. The portfolio return is calculated by going long the Barclays
Capital U.S. Treasury 10-20 Year TR USD Index and shorting the Barclays Capital U.S. Treasury Bill 1-3
Month TR USD Index.

DEF (default) is a factor portfolio designed to proxy a common risk in bond returns arising from shifts in
economic conditions that could change the likelihood of default. The portfolio return is calculated by
going long the Barclays Capital U.S. Corporate High Yield TR USD Index and shorting the Barclays
Capital U.S. Government TR USD Index.

The regression rolls monthly, providing a set of factor betas, alpha, and R-squared values each month
estimated from the prior 36 months’ experience. The fixed-income and balanced asset-class returns-
based style-analysis regression took the form:

rie = a+ B RMRF, + BI™HML, + B{™P SMB, + B ™TERM, + B/ DEF, + e,

Subsequently, we used the estimated time series of factor betas above

(a;, B, plmt, gsmb, grerm, peT) as our explanatory variables in our cross-sectional regressions.
For simplicity, we refer to these as Alpha (c;), Market Beta (8;™), Value Beta (B/"™), Size Beta
(BF™), Duration Beta (8™, and Credit Beta (8{°").

Alternatives Funds
We ran rolling three-year regressions of a fund's return onto the region-appropriate RMRF factor and a
dummy variable for inclusion in the commodity asset class.
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The regression rolls monthly, providing a set of factor betas, alpha, and R-squared values each month
estimated from the prior 36 months’ experience. The alternatives asset class returns-based style-analysis
regression took the form:

re = a+ B RMRF, + e,

Subsequently, we used the estimated time series of factor betas above (ai, ,Birmrf) as our explanatory
variables in our cross-sectional regressions. For simplicity, we refer to these as Alpha (a;) and Market

Beta (8/™").

To estimate a fund's beta to the factors above, we required 36 months of return history. Historically,
there are a few examples of star-rated funds that do not have recorded net expense ratios or equivalent
fee-related data. Rather than eliminate those funds from our sample, we chose to impute the broad
asset-class median cross-sectionally by date onto these funds. No other imputation was performed or
necessary. Finally, we winsorized all control variables at the 99% level cross-sectionally by date to
mitigate the effect of potential outliers.

Regression Methodology

To evaluate the star ratings’ efficacy, we employed a Fama-MacBeth regression of forward one-month
fund returns on different independent variables for each asset class. A Fama-MacBeth regression is
essentially a two-stage least-squares procedure. In the first stage, we estimated a fund’s betas to
various factors from one to 36 months ago (t-1to t-36). Then, in the second stage, we used those betas
as control variables in a cross-sectional regression at time t. We repeated the cross-sectional regressions
each month, incorporating changes to the composition of the fund universe.

We ran each Fama-MacBeth regression separately by broad asset class to take into account different
control variables. In the equity asset class, we controlled for fees, market exposure, and style tilts (for
example, value/growth, large cap/small cap, and momentum). In the fixed-income asset class, we
controlled for fees, credit exposure, and duration exposure. In the balanced asset class, we controlled for
fees, equity market exposure, style tilts (for example, value/growth, large cap/small cap, and
momentum), credit exposure, and duration exposure. In the alternatives asset class, we controlled for
fees and equity market exposure and included a flag for commodity funds to capture the unique
behavior of this sub-asset class.

We defined dummy variables for each of the star rating levels that take the value 1 when a fund is rated
a specific level for month t and 0 otherwise. Star ratings can take on values of 1 star, 2 stars, 3 stars, 4
stars, and b stars. Because our universe consists entirely of star-rated funds, we had to choose one
rating level to eliminate as an independent variable. We chose to leave out the 3-star level. Therefore,
Ar=Sta” can be interpreted as the average percent return of a 1-star-rated fund above/below a 3-star-
rated fund after the control variables are taken into account. In the same way, other rating dummy
variables can be interpreted as percent premiums above a typical 3-star-rated fund.
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Morningstar typically publishes star ratings three business days after month-end. It could be argued,
therefore, that any results obtained by using star ratings as of time t to predict returns at time t+1 will
not represent an investable or actionable insight. We recognize this and sought to insulate our study
from this criticism in addition to any potential look-ahead bias. Therefore, we used star ratings as of time
t-1to test the efficacy of the rating system. As a result, the rating information would have been available
for nearly a month, allowing plenty of time for investors to act on this information.

For alternatives funds, we included a dummy variable in our regressions that represented a fund's
assignment to the commodity asset class. The commodity dummy variable took the value 1 when a fund
was assigned to the commodity asset class and 0 otherwise. Because commodity funds tend to be only
loosely correlated to equity markets, a significant portion of the systematic risk associated with
commaodities markets would be unaccounted for without the inclusion of some control variable. We
opted for a dummy variable in this case because it easily allows us to control for the average return in
this asset class each month without needing to specify an appropriate global commodity benchmark.

One potential critique of our methodology is that it is too short-term in nature and does not reflect the
long-term investor experience because we use one-month forward returns as opposed to longer periods.
We do recognize this as a drawback but believe that the shorter horizon has some benefits. First, the
timing is standard in academic papers using the Fama-MacBeth technique and essentially equates to
the same assumptions as monthly rebalancing. As ratings change from one month to the next, our
methodology captures and incorporates this information immediately. Furthermore, given the relatively
short time frame for this analysis (12 years), we needed to find a balance in our choice of period
between having a decent length harizon and having a decent number of nonoverlapping periods in order
to draw some reliable statistical inferences. If we had more data, we could justify using a longer harizon.

Cross-Sectional Regression:
Tiee1 =V + 02 Stars; 4 + $eZ;p + A Expense; + €41

Wherer; ., is defined as the return for fund i for time t+1, Stars; is a vector of star rating dummy
variables for fund i at time t-1, Z; is a vector of returns-based style analysis variables obtained from t-36
months ago to time t, and Fees; is the equivalent all-in expense for fund i at time t.

The vector of returns-based style analysis variables, Z;, was estimated uniquely by fund from a
regression on the prior 36 months of returns. The regression rolled monthly, providing a set of factor
betas, alpha, and R-squared values each month estimated from the prior 36 months’ experience. The
factors included in the regression change depending on the broad asset class considered.

The equity asset class returns-based style-analysis regression took the form:

rie=a+p ™ RMRF, + BI™ HML, + BF™SMB, + BX™ UMD, + et
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The fixed-income and balanced asset class returns-based style-analysis regression took the form:
e = a + B™ RMRF, + Bl"™HML, + BS™"SMB, + B{* ™TERM, + B/ DEF, + e;,
The alternatives asset class returns-based style-analysis regression took the form:
re = a+ B RMRF, + e,

The contents of the vectors -Stars;, Z;, X; were as follows:

Stars; Z; Expense;
1 star (yes/no) Market Beta Net Expense Ratio equivalent
2 stars (yes/no) Value Beta (not for alts)
4 stars (yes/no) Size Beta (not for alts)
5 stars (yes/no) Momentum Beta (equity only)

Credit Beta (fixed income and balanced only)
Term Beta (fixed income and balanced only)
Commodity (alts only - yes/no)

Obtaining Final Estimates

Each month we ran cross-sectional regressions, as specified above. As a result, we were left with
several vectors of coefficients on each date estimated from each model. For example, we had a matrix B
that collected the time series of estimated coefficients from t=1 to t=T for each vector:

A-Q1¢1/11
B=|: 1

Qr ¢r Ar

Then, the final estimates of the coefficient vectors £2, ¢, A were averages across time:

LI
n:-Z 7

T t=1t
AT
b7, 7
. IT o
/1=—Z P

T Ly "

Standard errors were assumed to be uncorrelated over time in the standard way. Robust standard errors
using the Shanken (1992) correction to account for the error-in-variables problem were also calculated in
an earlier version of the paper but found to be similar. In the literature, error-in-variables is known to be
a problem when using regressors that had themselves been estimated rather than known with certainty.
Since we are using betas estimated from time-series regressions, our reported standard errors may
suffer from this problem. However, correcting for this problem typically results in small changes to Fama-
MacBeth standard errors in the literature we have read and examples we have seen. Regardless,
reporting both versions of the standard errors has been identified as an improvement we can make in
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the next iteration of this paper. But the reader should be cautioned that reported standard errors may be
slightly larger after accounting for the Shanken (1992) correction.

~ 1 1 T
U(.(Z) = Tvar(ﬂt) = thﬂ(ﬂt - .(2)2

~ 1 1 T __
o(§)=grar@) =1z ). (F—9)

A 1 1 T o
a(d) = ?var(lt) = thﬂ(/lt — /1)2
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Methodology for Event Study Analysis

To complement the Fama-MacBeth approach to evaluating the star ratings, we also conducted an event
study analysis. While not as rigorous, we hoped that the event study approach would be more
straightforward and closer to the typical investor experience. For the purposes of this analysis, we
grouped funds by their one-month lagged star rating and looked at the average return by star rating
cohort in the next one month, three months, six months, 12 months, 36 months, and 60 months. We
reconstituted each rating group monthly in order to account for any funds that became obsolete. We
also did this for the forward return calculation. The returns presented here are, therefore, equivalent to a
monthly rebalanced portfolio of funds using the star ratings from one month ago, three months ago, six
months ago, and so forth.

As in the regression analysis, investors would have one full month in which to respond to the star rating
news. Like our previous analysis, we split our analysis up by global broad category group. Unlike the
previous analysis, average portfolio returns were calculated using local fund returns and were not U.S.
dollar-converted. Given the heterogeneity of each star rating bucket in terms of regional exposures and
currency types, we believe the most comparable benchmark is the 3-star rating cohort. Therefore, while
our analysis shows that 4- and 5-star funds tend to outperform 3-star funds, it does not necessarily
follow that 4- and 5-star funds would outperform a chosen benchmark. The star rating is designed to
sort funds on the basis of relative outperformance versus other funds, which is why we chose to test it
in this manner.
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Section 3: Regression Results

As described in Section 1, for each one-month period and each asset category (equity, bond, balanced,
and alternatives funds) there exists a corresponding regression coefficient for the dummy variables
associated with 1, 2, 4, and 5 stars (3 stars is the benchmark). We interpret such coefficients as
performance premiums/discounts that are purely attributable to star ratings after controlling for other
independent variables, like expenses and asset-class-specific variables (for example, market beta, size,
style, momentum, and credit). We then examined the time series of star rating premiums to test the
hypothesis that these coefficients are nonzero.

Exhibit 8 displays the average coefficients of the regression on Morningstar Ratings for each of the four
asset class groups over time. In the fixed-income and allocation asset classes, the t-test results strongly
support the hypothesis that the star ratings had significant forecasting capability after controlling for
other factors, such as market beta, size, style, momentum, and credit. Among equity funds, we observe
the correct directionality among the coefficients (for example, higher-rated funds have higher returns),
but these results were not as significant or conclusive. For alternatives funds, the star rating had very
little bearing on future performance as each of the rating cohorts did not appear to be statistically
separable.

Exhibit 8 Aggregate Regression Results

One Two Four Five  Market Momen

Statistic Asset Class  Category Star Star Star Star Beta Value Size tum Expense Intercept
Mean (%) Equity Aggregate  -0.04 -0.02 0.02 0.05 0.20 0.10 0.39 0.49 -0.04 0.56
SE(%)  Equity Aggregate 0.03 0.01 0.01 0.03 0.23 0.16 0.19 0.54 0.08 0.25
t-stat Equity Aggregate  -1.18  -2.26** 1.76 1.75 0.86 0.61 1.95% 0.91 -0.46 2.25**
Statistic Asset Class  Category 2::: .2::: Fsl::: ;‘;: Credit Term Expense Intercept
Mean (%) Fixed Income Aggregate ~ -0.05 -0.02 0.02 0.04 1.31 -0.03 -0.01 0.23
SE (%) Fixed Income  Aggregate 0.02 0.01 0.01 0.01 0.44 0.16 0.05 0.06
t-stat Fixed Income Aggregate -2.51%* -2.92***  2.51** 3.02*** 3.00%** -0.19 0.01  3.75%

Source: Morningstar, Inc. * significant at p<0.1; ** significant at p<0.05; *** significant at p<0.01

©2016 Morningstar, Inc. All rights reserved. The information in this document is the property of Morningstar, Inc. Reproduction or transcription by any means, in whole or part, without the prior Mﬁ“m”ﬂgmﬂ

written consent of Morningstar, Inc., is prohibited.



Page 21 of 36

The Morningstar Rating for Funds: | 10 November 2016

Exhibit 8 Aggregate Regression Results (Continued)

Statistic Asset Class  Category gtr:: .2::: l;z:: ;‘: N:;:t Value  Size  Credit Term Expense Intercept

Mean (%) Balanced Aggregate  -0.06 0.02 0.04 0.08 0.26 0.35 0.18 0.36 0.38 -0.05 0.43
SE (%) Balanced Aggregate 0.03 0.01 0.01 0.03 0.18 0.20 0.23 0.30 0.23 0.05 0.16
t-stat Balanced Aggregate  -2.14**  -1.87* 318" 3.22*** 1.39 1.78 0.79 1.21 -1.68 -0.90 261

One Two Four Five  Market Commo

Statistic Asset Class  Category Star Star Star Star Beta dity

Expense Intercept

Mean (%) Alternative Aggregate 0.08 0.07 0.05 0.12 0.01 -0.45 0.14 0.17
SE (%) Alternative Aggregate 0.15 0.05 0.04 0.08 0.28 0.40 0.1 0.14
t-stat Alternative Aggregate 0.50 1.16 1.19 1.48 0.00 -1.06 1.15 1.17

Source: Morningstar, Inc. * significant at p<0.1; ** significant at p<0.05; *** significant at p<0.01

For the ease of interpreting the regression results, we annualize the star rating coefficients and display
them in Exhibit 9. For instance, on average, the 5-star equity fund cohort outperformed the 3-star cohort
by an annualized 0.55 percentage point, after adjusting for factor exposures. Similarly, 1-star equity
funds trailed 3-star funds by 0.48 percentage point per year. Among fixed-income funds, the 5-star
cohort outperformed 3-star funds by 0.47 percentage point per year, whereas 1-star funds lagged 3-star
funds by 0.61 percentage point.

Exhibit 9 Annualized Star Rating Coefficients

Statistic Asset Class Category One Star Two Star Four Star Five Star

Mean (%) Equity Aggregate -0.48 0.29 0.23 0.55
Mean (%) Fixed Income Aggregate -0.61 0.28 0.20 0.47
Mean (%) Balanced Aggregate 0.73 0.28 0.44 1.02
Mean (%) Alternative Aggregate 0.96 0.82 0.57 1.45

Source: Morningstar, Inc.

The statistical significance of ratings’ predictive power is also consistent with the difference between
the distributions of the higher-rating premiums and those of the lower-rating premiums. To highlight the
difference, Exhibit 10 shows the percentage of monthly star rating premiums above 0%. It is clear that a
greater portion of the monthly 4- and 5-star rating premiums are above zero, whereas more 1- and 2-star
rating premiums are below zero.
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Exhibit 10 Percent of Positive Premiums by Asset Class and Morningstar Rating

Premia Equity Bond Balanced Alternative
1 star 49.7% 35.3% 35.9% 44.8%
2 star 38.2% 33.3% 38.5% 53.1%
4 star 58.6% 61.5% 62.8% 53.1%
5 star 55.4% 65.4% 66.0% 61.5%

Source: Morningstar, Inc.

Cumulative Return of $1 in Premium Series

In this section, we examine the time series of the star rating premiums. We first display the growth of $1
invested in the premium series for each asset category over time. Then, we collect the calendar-year
returns of the premium series.

Exhibit 11 shows the cumulative returns of $1 invested in the star rating premium series of equity funds
over time. After controlling for common factors, the average returns of equity funds exhibit a strictly
monotonic relationship with the star rating, with increases in star rating level directly associated with
increases in average monthly returns. Higher-rated funds (4- and 5-star cohorts) delivered consistently
strong outperformance against the 3-star cohort, whereas the 1-star cohort underperformed 3-star funds
for the period.

Exhibit 11 Aggregate Return Premiums by Morningstar Rating for Equity Funds
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Exhibit 12 displays the time series results for fixed-income funds. Similar to equities, higher-rated funds

tended to have higher average returns after accounting for their duration and credit exposures. During

the entire period, 4- and 5-star cohorts posted strong performance, whereas the 1-star cohort
underperformed all other cohorts.

Exhibit 12 Aggregate Return Premiums by Morningstar Rating for Fixed-Income Funds
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Exhibit 13 shows the familiar monotonic pattern between performance and star ratings for balanced
funds, highlighting the dominance of 4- and 5-star cohorts over the other groups. This long-term trend

experienced a short yet sharp reversal in the six months between March and September 2009, when

U.S. equity markets staged the first rally after massive losses during the global financial crisis.
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Exhibit 13 Aggregate Return Premiums by Morningstar Rating for Balanced Funds
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Exhibit 14 shows the premium series for alternatives funds since January 2008. After controlling for
market beta and a dummy variable indicating commodity exposure, the premium returns do not exhibit
the monotonic patterns that we saw in other asset groups. The 2-star cohort consistently
underperformed the 3-star cohort, and the 5-star cohort exhibited clear dominance over 2-, 3-, and 4-star
cohorts. However, 4-star funds delivered virtually no outperformance over 3-star funds, and the premium
return of the 1-star cohort exhibited a whipsawed pattern and outperformed the 5-star cohort for several
periods.

Overall, we do not draw a meaningful or convincing conclusion from Exhibit 14 that would suggest the
star ratings have predictive power during this period for alternatives. Part of the problem could be that
the model is improperly specified by leaving out potentially important return drivers. We would like to
further analyze factor exposures of alternatives. Specifically, we want to investigate the fund-specific
drivers of returns that are unique to alternatives relative to other asset classes. Currently, we are only
crudely evaluating systematic risk in this asset class by controlling for equity market beta and the
average return in commodities. It is likely that there are other ways to improve on this model, which we
would like to explore in later updates of this paper. Further, the depth and breadth of alternatives fund
data that we were able to analyze in this paper was quite small compared with the equity, fixed-income,
and balanced asset classes. Therefore, it is not surprising that the results from this evaluation differed
from those of other asset classes.
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Exhibit 14 Aggregate Return Premiums by Morningstar Rating for Alternatives Funds
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Section 4 — Event Study Results

In this section, we examine the event study grouped by Morningstar Rating. This analysis follows the
method described on page 17.

Event Study for All Asset Classes

Exhibit 15 displays the performance of the event study for all asset classes. In Exhibit 16, we present a
table of the cumulative returns for each star rating cohort. The returns of the 5- and 4-star rating
portfolios have been higher than those of the other star rating cohorts, but not substantially so. Similar
to the premium series, the event study showcases a consistent (though weak) monotonic pattern
throughout all periods in the analysis, with the higher-rated portfolios delivering better average returns.

Exhibit 15 Event Study for All Asset Classes

Event Study For All Asset Classes
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Source: Morningstar, Inc.
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Exhibit 16 Average Cumulative Return by Time Period — All Asset Classes

MonthsFromRating 1-Star ~ 2-Star  3-Star  4-Star  5-Star

1 Mo 052%  0.54% 057%  060%  0.62%
3 Mo 1.70% 1.72% 1.79% 1.87% 1.92%
6 Mo 352%  350%  359%  3.73%  3.80%
12 Mo 6.90%  6.89% 703%  735%  751%
36 Mo 2077% 2023% 2044% 21.14%  21.26%
60 Mo 2856% 2830% 2887% 29.65%  29.22%

Source: Morningstar, Inc.

It is additionally worth noting that 5-star funds were far likelier to survive the full event-study horizon,
especially the 60-month horizon, than lower-rated funds. Lower-rated funds are merged and liquidated
away more frequently, sometimes at considerable inconvenience and tax cost to investors. By contrast,
5-star funds live longer, affording investors greater opportunities to succeed without interruption or the
need to make an additional investment decision to select a replacement fund in the event the investor's
fund is slated for merger or liquidation. In this way, the star rating arguably confers the benefit of
predicting survival.

Event Study for Equity

Exhibit 17 displays the performance of the event study for the equity asset class. In Exhibit 18, we
present a table of the cumulative returns for each star rating cohort. The returns of the 5- and 4-star
rating portfolios were higher than those of the other star rating cohorts, but not substantially so. Similar
to the premium series, the event study showcases a consistent (though weak) monotonic pattern
throughout all periods in the analysis, with the higher-rated portfolios having delivered better average
returns.

Exhibit 17 Event Study for Equity
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Exhibit 18 Average Cumulative Return by Period — Equity
MonthsFromRating 1-Star ~ 2-Star  3-Star  4-Star  5-Star
1Mo 0.66% 0.68% 0.70% 0.74% 0.78%
3 Mo 2.19% 2.20% 2.27% 2.37% 2.46%
6 Mo 455% 452% 461% 4.79% 4.93%
12 Mo 8.78% 8.82% 9.02% 9.44% 9.72%
36 Mo 2578% 2574% 26.18% 27.28% 27.74%
60 Mo 3386% 33.36% 33.92% 3543% 35.17%
Source: Morningstar, Inc.
Event Study for Fixed Income
Exhibit 19 displays the performance of the event study for the fixed-income asset class. In Exhibit 20, we
present a table of the cumulative returns for each star rating cohort. The returns of the 5- and 4-star
rating portfolios have been higher than those of the other star rating cohorts, but not substantially so.
Similar to the premium series, the event study showcases a consistent (though weak) monotonic pattern
throughout all periods in the analysis, with the higher-rated portfolios delivering better average returns.
Exhibit 19 Event Study for Fixed Income
Event Study For Fixed Income —1Star =——2Star ——3Star
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Source: Morningstar, Inc.
Exhibit 20 Average Cumulative Return by Period — Fixed Income
MonthsFromRating 1-Star  2-Star  3-Star  4-Star  5-Star
1Mo 0.28% 0.32% 0.35% 0.36% 0.39%
3Mo 0.90% 0.96% 1.04% 1.08% 1.14%
6 Mo 1.93% 1.95% 2.07% 2.13% 2.21%
12 Mo 401% 3.97% 4.18% 4.32% 4.47%
36Mo 1266% 1263% 13.07% 1324% 13.71%
60 Mo 22.3%% 2295% 2352% 2372% 24.71%
Source: Morningstar, Inc.
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Event Study for Allocation

Exhibit 21 displays the performance of the event study for the allocation asset class. In Exhibit 22, we
present a table of the cumulative returns for each star rating cohort. The returns of the 5- and 4-star
rating portfolios have been higher than those of the other star rating cohorts, but not substantially so.
Similar to the premium series, the event study showcases a consistent (though weak) monotonic pattern
throughout all time periods in the analysis, with the higher-rated portfolios delivering better average
returns.

Exhibit 21 Event Study for Allocation
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Exhibit 22 Average Cumulative Return by Time Period — Allocation

MonthsFromRating 1-Star  2-Star  3-Star  4-Star  5-Star

1 Mo 0.38% 0.43% 0.45% 0.48% 0.52%
3 Mo 1.24% 1.35% 1.41% 1.48% 1.59%
6 Mo 2.54% 2.711% 2.81% 2.93% 3.12%
12 Mo 5.03% 5.35% 5.53% 5.77% 6.20%
36 Mo 1489% 1532% 1568% 15.88%  16.68%
60 Mo 19.44% 2054% 21.22% 21.44% 21.88%

Source: Morningstar, Inc.
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Event Study for Alternatives
Exhibit 23 displays the performance of the event study for the alternatives asset class. In Exhibit 24, we
present a table of the cumulative returns for each star rating cohort. For horizons less than three years,
the higher-rated portfolios tend to perform better. However, the return of the 1-star rating funds has
been higher than that of the other star rating cohorts for the five-year horizon.
Exhibit 23 Event Study for Alternatives
Event Study For Alternative —1Star ~——2Star ——3Star

40.00% =—4-Star  =—=b-Star
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

1Mo 3Mo 6 Mo 12 Mo 36 Mo 60 Mo
Source: Morningstar, Inc.
Exhibit 24 Average Cumulative Return by Time Period — Alternatives
MonthsFromRating  1-Star  2-Star  3-Star  4-Star  5-Star
1Mo 0.23% 0.28% 0.30% 0.32% 0.34%
3Mo 0.81% 0.92% 0.97% 101% 1.06%
6 Mo 1.92% 202% 2.09% 2.14% 2.20%
12Mo 4.84% 5.04% 5.17% 532% 547%
36 Mo 1864% 1888% 19.24% 194/% 19.15%
60 Mo 3284% 3393% 3423% 3370% 30.85%
Source: Morningstar, Inc.
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Appendix 1: Net Expense Ratio Equivalent
Global Calculation

Different regions have different reporting requirements for mutual fund expenses. For example, in the
United States, net expense ratio is the most commonly used data point that encompasses all fees levied
on the investor during the past year, including performance-based fees. In the United Kingdom and
Europe, ongoing charge is the most commonly used data point to express fees levied on investors in the
past year. Unlike net expense ratio, ongoing charge does not include performance-based fees. Therefore,
to harmonize net expense ratios of U.S., U.K., and Europe-domiciled funds, we added performance fees
back into ongoing charge.

For funds of funds, we also included acquired fund expenses.

For all domiciles in our purview, we do our best to harmonize fee-reporting differences across
geographies using the following mapping procedure.

Annual Report Net Expense Ratio Equivalent

To get an annual report net expense ratio equivalent data point, we combine various annual report net
expense ratio equivalent data points.

Net Expense Ratio Domicile = USA

IndirectCost Ratio(or M ER) Domicile = AUS

Management Expense Ratio Domicile = CAN or NZL
NetExpenseRatio = OngoingCharge + Per formanceFee(orNER) Region = UK, EU

JPAf — TazTotal Expense Ratio Domicile = JAP

FoF NetExp; = FoF.exp; + AcquiredFundExpense FoF = Yes, Acq Fund Exp # NA

FoF NetExp; = FoF.exp; + E:\':] wiexp; FoF = Yes and Region = US

Net Expense Ratio Otherwise
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Appendix 2: Literature Review

The Marningstar Rating for funds is a five-star ranking system based on past performance of mutual
funds; the calculation is risk-adjusted and accounts for fees. The purpose of this paper is to examine the
predictive power of this ranking system. Generally speaking, strong predictive power purports that past
performance of mutual funds, either good or bad as indicated by ratings, will persist into the future.

There is no shortage of academic studies on the general topic of mutual fund performance, with some
dating back to the 1960s. The common framework of these studies has been to first separate out
performance attributable to common factors and assess either the residual (alpha) or the coefficients
assaciated with regressors are nonzero. Statistical tests between in-sample and out-of-sample
performance have been applied frequently to evaluate the future success of past winners. Through the
years, the research approach has evolved from a single-factor model, that is, the capital asset pricing
model in Sharpe (1966) and Treynor (1965), to multifactor models. The well-known Fama-French three-
factor model was found in Fama & French (1992). Carhart (1997) built on this framework by adding a
momentum factor first revealed by Jegadeesh & Titman (1993). Although their paper sought to explain
returns of stocks instead of mutual funds, Chen, Roll, & Ross (1986) did find two other economic
factors—term and credit—that are significant in explaining asset prices. Fund expenses are often found
to be significant in explaining mutual fund performance by Sharpe (1966), Carhart (1997), Kinnel (2010),
and Fama & French (2010). Our framework includes all of these factors. We adopt the regression
approach from Fama & MacBeth (1973) to easily calculate standard errors that correct for correlation
across assets. Furthermore, this method makes it easy for us to construct models with independent
variables as time series.

Specifically, a number of academic papers have studied the persistence of mutual fund performance.
Elton, Gruber, & Blake (1996) argued that survivorship bias was present in many of the studies before
the 1970s, for example, Sharpe (1966). However, researchers have since implemented measures to
adjust for this bias. Qur sample universe is free of survivorship bias as we include both active and
obsolete funds and their complete performance history.

More recent studies offer contradicting opinions around whether superior fund performance can persist
and, if so, over what time frame. By analyzing quarterly returns, Hendricks, Patel, & Zeckhauser (1993)
found evidence of short-term persistence of mutual fund performance, referred to as the “hot hands”
effect, during the following one or two years. Grinblatt & Titman (1992) identified positive persistence in
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performance during a five-year span or longer. Elton et al. (1996) confirmed persistence in risk-adjusted
performance in both the short and long run. Goetzmann & Brown (1995) revealed that relative risk-
adjusted performance persists among funds lagging benchmark returns and suggested that the
persistence effect is attributable to investment strategies not captured by traditional categories that are
based on style and size. Building on their earlier work in Goetzmann & Ibbotson (1994), Ibbotson & Patel
(2002) found that past performance and rankings do predict future returns, even after adjusting for fund
styles. Elton, Gruber, & Blake (2011) used Morningstar’s holdings data and found that alphas estimated
by holdings-based betas have stronger predictive power of future alphas than beta estimated from time
series regression on common factors.
On the other side, Carhart (1997) found that the one-year momentum effect of fund performance can be
largely explained by common factors and costs and that longer-term persistence is not statistically
robust. Fama & French (2010) used bootstrap simulations in conjunction with multifactor models to infer
that few active managers possess skills sufficient enough to cover their investment costs after
controlling for factors and that the positive effect of the few skilled managers on the aggregate result is
overshadowed by the bad performance of the managers without skill.
Most of the highly cited studies mentioned above focus on funds domiciled in the U.S. for reasons such
as data availability, limited effect of survivorship bias, and standardized and regulated reporting
practices. This paper covers a global data set.
Finally, there are a few past studies conducted by Morningstar and other researchers that focused
specifically on the predictability of the Morningstar Rating system. Blake & Morey (2000) concluded that
the predictabilities of ratings are more pronounced for lower-rated funds and found weak statistical
evidence of outperformance of b-star funds over 4- and 3-star funds. Kinnel (2010) shared the conclusion
that the 1-star rating predicts bad performance and the likely consequence of mergers or liquidation. He
also found that expense ratios are the most powerful predictor of performance. Rekenthaler (2014)
documented the phenomena that top-performing funds are noticeably more likely to stay better-rated in
the future. Our paper revisits this topic with a more rigorous approach and highlights a number of
findings that would be of interest for scholars and practitioners in this debate.
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