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result, to understand the investment decision, the study
should understand both of the trend of “star” funds, and the
funds’ sensitivity.
The paper evaluates “star” mutual funds’ performance per
year (from 2003 to 2007) to report trend of each fund in each
year. In addition, as sophisticated investors use the effect of
volatility on the flow-performance sensitivity for their
investing decision, this paper examines the trend of funds’
sensitivity in part of Fama-French momentum alpha,
comparing with funds’ performance in term of Morningstar
index.
This paper will be divided into four sections. In the first
section, it will be reviewed the literature. It will present data
selection, and empirical methodology. Then it will present
empirical results. The last section contains the conclusion.

Abstract—Due to Tax-benefit from Thai government’s
regulation, most of investors are interested in Thai mutual
funds. Thus, it brings the important question that which is the
right indicator or method to help investors making decision?
Based on their knowledge?
This paper studies popular methods that unsophisticated and
sophisticated investors always use, which are Morningstar
rating, and flow-performance sensitivity respectively. This
paper examines, and monitors for 36 Thai “star” funds from
2003 to 2007 by using fama-french model.
The result suggests that there is a positive relationship
between funds’ sensitivity and Morningstar rating. Thus, even
sophisticated or unsophisticated investors use different method
in investment decision making, they will go to the same
direction. In addition, this paper proofs that after funds receive
as high performance star as five-star. Their performances drop,
mainly from fund size.
Index Terms—Mutual Fund performance, mutual fund
rating, Morningstar mutual fund, investor decision making,
fama-french model

I.

II.

A. Morningstar Index
Reference [3] was introduced the Morningstar Category
classifications in 1996 that helped investors make meaningful
comparisons between mutual funds. The categories help
investors identify the top-performing funds, assess potential
risk, and build well-diversified portfolios. Morningstar
regularly reviews the category structure, and the portfolios
within each category to ensure that the system meets the
needs of investors.

INTRODUCTION

In 2002 and 2004, Thai government announced a
tax-benefit for the ones who buy Retirement Mutual Funds
(RMF), and Long-term Equity Funds (LTF) respectively.
Reference [1] mentioned that due to this tax-benefit, it
increases a number of long-term investors to invest in Thai
mutual funds.
For that reason, it brings some questions as how the
investors decide to invest in which mutual funds to gain high
return especially in emerging market, which has less
information. As a result, most of the investors go to use one
of the most popular key indicators to show funds’
performance that is rating.
Morningstar rating is one of the well-known ratings, which
has been introduced by Morning star, Inc. Morning star, Inc.
is a worldwide service provider for investor. This
Morningstar rating is one of the indicators to help investor for
decision making. As result, most of the investors are
interested in the recommend one, known as 5-star. They hope
that that those funds are good performance or will gain higher
return.
Reference [2] explained that especially for unsophisticated
investors, they tend to attract in “star” funds rather than
“non-star” funds. In contrast, sophisticated investors use the
effect of volatility on the flow-performance sensitivity. As a

B. Morningstar Category and Performance
To categorize the funds, Morningstar Category separates
rating level as bell curve, shown in Figure 1 [3]. Morningstar
presents rating level by star symbol (*).

Fig. 1. Morningstar index bell curve [3]
TABLE I: THE PERCENTILE FOR MORNINGSTAR INDEX
From Percentile
0
10
32.5
67.5
90
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REVIEW OF LITERATURE

To
Percentile
10
32.5
67.5
90
100

Category
Rating
1
2
3
4
5

Fig. 1 shows how to categorize the funds. Morningstar
Category separates rating level as bell curve, and rates level
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more volatile performance provided a noisier signal, and
reduced the flow-performance sensitivity.
This paper differs from past articles on funds’ performance.
This paper will examine the funds’ performance in the short
term period (5-year) in the emerging market as Thailand,
which the most of the papers are interested in developed
market as US or UK market, which should provide the same
or difference result from those markets. In addition, this
paper will compare the result of funds’ performance with
funds’ risk to understand in the investor decision making.
Moreover, the paper will test by using Fama-French
momentum Alpha for analysis, and using pair t-test for
testing the hypothesis for the funds’ performance, and
compare with funds’ rating.
For Thailand, Fama-French model should be added one
more factor that is liquidity [16]. He explained that only three
factors in Fama-French model cannot explain the excess
expected stock return in Thai stock market; however,
liquidity-augmented model is a more appropriate choice in
explaining Thai stock returns. This method will identify the
funds’ performance, and forecast the future performance.
Moreover, there is another important question to
understand funds’ performance. How does performance
depend on the size of the fund? There are several empirical
researches that study in the effect of funds’ size with funds’
return. Most of the studies (e.g, [17]) illustrated that a large
asset had negative relationship with funds’ return or price. A
small fund can easily manage. The manager can put all of its
money in its best ideas with a lack of liquidity; whereas, a
large fund has to invest not-so-good ideas with more liquidity.
Thus, it eroded performance.
As a result, based on the previous studies, this paper will
examine the correlation between fund size and funds’
performance, based on Morningstar index.
In the Thailand, Morningstar maps into 3 broad asset
classes that are Equity, Balanced, and Fixed Income. The
method for Morningstar rating refers to risk-adjusted returns.
It adjusts the risk between 2 funds to be equal, and then
compare the return by using Sharpe Ratio.

by star symbol as percentile range.
The ranks are used to assign each fund a rating from 1 to 5,
with 5 assigned to the best funds in the group, and 1 to the
worst. Morningstar separates each star by percentile as Table
I.
Table I explains how Morningstar Index separates the
group of funds by percentile range. The ranks are used to
assign each fund a rating from 1 to 5, which 5 assigned to the
best funds in the group and 1 to the worst.
Reference [4] found that the Morningstar rating has a
significant effect on fund flows. They find that when fund
gets the 5-star rating, the investors are more interested in the
funds. As a result, the fund’s inflows increase around 53
percent above the normal flow.
Reference [5] examined the predictive qualities of the
entire Morningstar rating system. They measured the effects
of suddenly result after funds get Morningstar, and identify
the breaking point in performance, and portfolio turnover.
According to the importance of Morningstar rating to
mutual fund’s flow, there are several papers that studied in
Morningstar rating with funds’ performance. Moreover, they
suggested that the rating can foresee the future return, and
help the investor to make the proper investment decision.
Reference [6] studied how mutual fund performance
related to their past performance. They tested by analyzing a
multiple portfolio benchmark, and formed on the basis of
securities characteristics. They tested 279 funds from
December 31, 1974 to December 31, 1984, which were
purchased from CDA Investment Technologies, Inc.. They
found that the funds’ performance changed over time period.
The persistence cannot be explained by the benchmark that
are related to firm size, dividend yield, past returns skewness,
interest rate sensitivity, or CAPM beta.
After this study, there are several studies that are presented
in predicting future performance for mutual fund. First,
Reference [7] examined the mutual funds, and measured
performance of those funds within one year by using
risk-adjusted returns. They found that if the funds did well in
the past, it trended to do well in the future.
Another paper by [8], they found different story from
previous paper, [7], they examine an initial 5-star
Morningstar mutual fund rating, and predict the future
performance after 3 years. They found that after fund
received the 5-star rating, the fund performance severely falls
off, mainly from higher risk levels of funds. They explained
that there is a negative relationship between large fund
inflows, and future performance.
However, some investors considered not only on “star”
funds but also the dampening effect of volatility on the
flow-performance sensitivity. As stated in several empirical
studies, they explained that there is a simple relation between
conditional returns and volatility [see, e.g., [9]-[11], and [12].
Reference [13] stated that there is a strong relationship
between mean returns and volatility. Reference [14] agreed
with the study. He studied that volatility is an important
factor in the returns of the mutual funds, and has led to higher
risk-adjusted returns. Moreover, he documented that there is
a significant relationship between volatility and the
investment performance. The volatility affected to high
systematic risk, causing low returns.
Reference [15] agreed with the previous paper, [14], that

III.

DATA SELECTION

Previous papers (e.g., [18]-[23]) are interested in
performance persistence in mutual funds were selected funds
by using single or multi-index alphas to define winning funds,
and run the testing.
This paper would like to measure the mutual funds and
returns, using Morningstar funds in the period of 5 years
(between 2003 and 2007). There are 36 “star” Thai mutual
funds from the 2003 to 2007, and monitored the mutual funds’
rating in the short run (five years after receiving funds’ rating)
as annually, including the volatility for Thai mutual funds
within this 5 year. In addition, the paper uses four-factor
model (Fama-French four factors model) to examine the
returns, comparing with funds’ rating.
To calculate Fama-French momentum alpha, the paper
collects monthly return data of mutual funds from Stock
Exchange of Thailand (SET), starting from 2003 to 2007 for
5-star Morningstar ratings. Moreover, the interest rate of
monthly of THB LIBOR will be used as a risk-free rate.
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IV.

EMPIRICAL METHODOLOGY

VRB = the T-period value relative for Treasury bills
prodt=1,..T { } denotes the product of the expressions in the
brackets with t = 1, 2,..,T

There are 4 processes for Morningstar Risk Adjusted
Return or MRAR [24] that are calculate monthly return,
adjust return with dividend or called as Load-Adjusted
Return, and trade-off between Monthly Risk-Adjusted
Return and Risk. All Morningstar equations as below refer to
[24]:

E. Morningstar Category Return
To provide a normalized measure of returns of funds
within each category, Morningstar divides each fund's excess
36-month value relative by a base figure. For each category,
the base is the larger of (1) the average excess 36-month
value relative for the funds in the category or (2) the
36-month value relative for Treasury bills – 1. The
moringstar category return is shown as in (5):

A. Monthly Returns
A primary ingredient in all the Morningstar calculations is
the set of historic monthly rates of return for the funds. The
rate of return for funds i month t is show as in (1):
𝑅𝑖𝑡 =

𝐸𝑉 𝑖𝑡 +𝐸𝑉𝐷 𝑖𝑡 −𝐸𝑉 𝑖 𝑡−1
𝐸𝑉 𝑖 𝑡 −1 ,
,
−

𝐸𝑉𝑅

𝑖
𝑚𝑠𝐶𝑅𝑒𝑡𝑖 = 𝑅𝑒𝑡𝐵𝑎𝑠𝑒𝑐
𝑖

(1)

−

where:
EVit = closing net asset value on the last trading day of
month t
EVDit = closing net asset value on the last trading day of
month t of distributions taken as shares in month t
EVi,t-1= closing net asset value on the last trading day of
month t-1
Rit= rate of return for fund i month t
In general, distributions are reinvested in the fund's shares
at the closing net asset value on the "ex-distribution day".

where:
msCReti = Morningstar's category return for fund i
RetBaseci = the return base for fund i's category
and:
𝑅𝑒𝑡𝐵𝑎𝑠𝑒𝑐𝑖 = 𝑚𝑎𝑥{𝑎𝑣𝑔𝑗 𝑖𝑛 𝑐 𝐸𝑉𝑅𝑖 , 𝑉𝑅𝐵 − 1} (6)

B. Monthly Excess Returns
For many calculations, excess returns are utilized. The
excess return for fund i in month t is the difference between
the fund's return for the month and the return on a 90-day U.S.
Treasury bill for that month is shown as in (2):
𝐸𝑅𝑖𝑡 = 𝑅𝑖𝑡 − 𝐵𝑡

(2)

where:
ERit = the excess return on fund i in month t
Bt = the return on a Treasury bill in month t
Rit= rate of return for fund i month t

F. Average Monthly Loss
Morningstar's measure of risk is based on the extent to
which a fund's returns fell below those of Treasury bills. The
first step in such calculations involves the calculation of a
fund's loss in each month, defined as the smaller of its excess
return, and zero is shown as in (7):
(7)

where:
Lit = fund i's loss in month t
The Average Monthly Loss for fund i is its average loss
over T periods is shown as in (8):
𝐴𝑀𝐿𝑖 =

(3)

𝑠𝑢𝑚 (𝐿𝑖𝑡 )
𝑇
−

(8)

where:
AMLi = fund i's average monthly loss over T periods

where
VRi = the T-period value relative for fund i
prodt=1,..T { } denotes the product of the expressions in the
brackets with t = 1, 2,..,T

G. Morningstar Category Risk
To compute a measure of relative risk for each fund in a
category, Morningstar divides each fund's average monthly
loss is shown as in (9), and in (10) by the average of such
values for all funds in the category:

D. Excess T-Period Value Relative
For some calculations, Morningstar compares the
cumulative value of $1 invested in a fund with the cumulative
value of $1 invested in Treasury bills. The latter is shown as
in (4):
𝑉𝑅𝐵 = 𝑝𝑟𝑜𝑑𝑡 = 1, . . , 𝑇{1 + 𝐵𝑡}

where:
avgj in c { } indicates the average of the term in the
brackets for funds (j) in category c
If the category returns are high enough for the first of the
two formulas above to be utilized, the average of the category
returns for the funds within a category will equal 1.0.
Otherwise, it will be less than 1.0.

𝐿𝑖𝑡 = min{ 𝐸𝑅𝑖𝑡, 0}

C. T-Period Value Relative
A traditional measure of performance in the mutual fund
industry is the cumulative value of $1 compounded over a
specified number of periods. Morningstar uses such measures
on both before-load, and after-load fee bases. The value
relative at the end of T periods not taking any load charges
into account is shown as in (3):
𝑉𝑅𝑖 = 𝑝𝑟𝑜𝑑 𝑡 = 1, . . 𝑇 1 + 𝑅𝑖𝑡

(5)

𝐴𝑀𝐿

𝑖𝑡
𝑚𝑠𝐶𝑅𝑖𝑠𝑘𝑖 =
𝑅𝑖𝑠𝑘𝐵𝑎𝑠𝑒 𝑐

𝑖

𝑅𝑖𝑠𝑘𝐵𝑎𝑠𝑒𝑐𝑖 = 𝑎𝑣𝑔𝑗 𝑖𝑛 𝑐 {𝐴𝑀𝐿𝑖}

(4)
where:

where:
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msCRiski = Morningstar's category risk for fund i
RiskBaseci = the risk base for fund i's category
Whereas the average monthly loss for a fund will typically
be negative, so will the risk base for its category. Thus the
Morningstar category risk values will all be positive, and the
values for the funds within a category will average to 1.0.

HMLt= the book-to-market factor
LIQt = the liquidity factor
εp t= the error term
𝑆𝑀𝐵 =

H. Morningstar Category Rating
Morningstar combines a fund's category return and
category risk to compute a category risk-adjusted rating as
shown as in (11):
𝑚𝑠𝐶𝑅𝐴𝑅𝑖 = 𝑚𝑠𝐶𝑅𝑒𝑡𝑖 − 𝑚𝑠𝐶𝑅𝑖𝑠𝑘𝑖

𝑆
𝐿

−

𝐿𝐼𝑄 =

(11)

𝐵
𝐿

𝑆

+

−

𝑀

𝐵

𝑆

𝐵

𝐻

𝐻

+ ( − )

𝑀

3

𝐻𝑀𝐿 =
−

𝑆

−

𝐻

−

𝑆
𝐿

+

𝐵
𝐻

−

𝐵
𝐿

2
𝑆
𝐿1

−

𝑆
𝐿3

+

𝐵
𝐿1

−

𝐵
𝐿3

2

where
The average firm size is considered as a small (S), and the
big firm (B)
The Book-to- Market ratio is Low (L), Medium (M), and
High (H)
The liquidity proxies is most illiquid (L1), L2, most liquid
(L3)
As of those previous studies, this paper examines the funds’
performance by finding the Fama-French momentum alpha
from this liquidity four-factor model, and monitors a trend of
alpha for comparison with funds’ rating to understand the
trend between those indicators, and find the relationship.

where:
msCRARi = Morningstar's category risk-adjusted rating
These values are then ranked, and converted to category
rating percentiles, with the largest value assigned to the
100'th percentile, and the lowest to the first percentile.
Finally, category ratings are assigned based on the percentile
rankings of the funds within the category.
In this paper, it focuses on Morningstar from 2003-2007,
which are distributed by Morningstar, co., and provided data
for public in the internet, refer to [25].
I. Fama and French Four-Factor Model
This paper examines the returns of the “star” funds by
comparing over time period as 5-year. Reference [8]
examined that after US mutual funds receive the 5-star index,
the performance drops significantly. He used mean and
median method. If the change of the significant of coefficient
in both mean and median are in positive, it means that the
funds’ performance are better after receiving the 5-rating for
3 years.
Reference to [26] was developed the Fama-French
three-factor model to examine a time-series regression. This
approach was explained by the sensitivity of its return to
three factors that are the excess return on a broad market
portfolio (MP), the difference between the return on portfolio
of small stocks and the return on large stocks (SMB), and the
difference between the return on a portfolio of
low-book-to-market stocks (HML).
However, reference to [27] studied that Thai stock market
cannot be used traditional Fama-French three-factor model to
explain on the excess expected returns.
He mentioned that in Thai Stock market, there is another
factor in the factor-model that is liquidity. The paper’s results
were shown that the liquidity is priced in Thai common
stocks, and liquidity-augmented model significantly
improves the explanation power on the excess expected stock
returns over the traditional model. As a result, the model is as
in (12),
𝑅𝑝𝑡 − 𝑅𝑓𝑡 = 𝑎𝑝 + 𝑏𝑝𝑀𝑃𝑡 + 𝑠𝑝𝑆𝑀𝐵𝑡 + 𝑝𝐻𝑀𝐿𝑡
+ 𝑦𝑝𝐿𝐼𝑄𝑡 + 𝑐

−

V.

EMPIRICAL RESULTS

A. Fund’s Rating
Based on empirical studies, most of 5-Morningstar funds
dropped their performance after receiving 5-Morningstar in
US market. However, to test for Thailand, the paper monitors
the funds’ rating during 5 years started 2003 to 2007 as
shown in Table II [25].
Table II is illustrated that only 22% or 8 funds out of 36
funds increase their performance within 5 years. In addition,
We can separate the funds into 3 groups that are
above-average
funds
(4-Morningstar
funds,
and
5-Morningstar funds), average funds (3-Morningstar funds),
and below-average funds (2-Morningstar funds, and
1-Morningstar funds). Most of above-average and average
funds dropped their performance within 5 years; however, the
below average ones increased or stayed stable their
performance. Moreover, most of the funds in all groups are
stabled their performance in the 5th year.
B. Fama-French Momentum Alpha
Reference [12] stated that most mutual fund studies prior
to the 90s use CAPM based single index model. The intercept
of such a model, ∞, gave the Jensen alpha, which measured
out or under-performance. Because of the wired diversity of
investment styles, single index cannot cover.
After that, most of the empirical studies prefer to use a
multi-factor model for all possible investment strategies.
Fama and French 3-factor model has been considered to give
a better explanation of fund behavior. Although this model
already improved from CAPM pricing errors, it is not able to
explain the liquidity of Thai funds’ portfolio. Therefore,
reference [27] extended the Fama-French model by adding a
fourth factor that captured the liquidity.

(12)

where
Rpt – Rft= portfolio excess returns
MPt = market excess returns
SMBt= the size factor
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TABLE II: MORNINGSTAR FUNDS’ PERFORMANCE BY EACH YEAR (FROM 2003 TO 2007) [25]

Table II is shown Morningstar funds’ performance each year, started from 2003 to 2007, distributed to public by Morningstar Co.

For this reason, the paper examines to find Fama-French
momentum alpha to find the average alpha for each
Morningstar index as shown in Table III.
Table III examines the average of Fama-French
Momentum alpha for Morningstar funds. The “5-star” funds
have highest value and decrease respectively.

C. Fund’s Rating and Fama-French Momentum Alpha
According to paper’s question, if funds change rating,
Fama-French alpha changes in the same trend or not? To
answer this question, the paper evaluates, and monitors the
trend for both of funds’ performance and funds’
Fama-French momentum alpha as shown in Table V.
From Table V, it is shown that the trend for both of funds’
performance and funds’ alpha goes to the same way, which is
the same result as previous study as [8] even they examines in
the big market as in Europe. When the rating changes, the
alpha changes in the same way. For example, the rating
reduces, the alpha reduces. As a result, there is a relation
between performance and funds’ alpha

TABLE III: AVERAGE FAMA-FRENCH MOMENTUM ALPHA

D. Fama-French Momentum and Fund Size
According to the result of the testing, there are positive
correlation between funds’ rating and funds’ alpha, and
negative relation between fund size and funds’ rating.
According to the previous study as [8], he found that 5-star
rating dropped their performance after receive the rating in 5
years due to the bigger fund size. When fund had the bigger
fund size, manager cannot manage the fund as well as he can
in the past. Thus, it is one of the factors of funds’
performance dropped.
In this study, it shows the same result as [8]. The average
fund size of 5-star is much smaller than 1-star. Thus, after
5-star funds receive the star, the funds should be bigger, and it
impacts to drop their performance.

For Table III, it is illustrated that the alpha is higher in
“5-star” index, and lower in each step. The “1-star” index has
the lowest value.
In addition, this paper examines to find the Fama-French
momentum alpha for 5 years by using Fama-French 4-factor
model [27], started from 2003 to 2007 as shown in Table IV.
The purpose for this examine is to see the momentum change
of Fama-French alpha for 5 years after funds receive the
Morningstar rating, as shown in Table IV.
According to the result in Table IV, it is shown that the
alpha is high as the rating of “star”. The 5-Morningstar funds
have the high value of alpha, and separate to each rating.
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TABLE IV: FAMA-FRENCH MOMENTUM ALPHA DURING FIVE YEARS, STARTED FROM 2003 TO 2007

This table examines funds’ alpha during 5 years, started 2003 to 2007. The 5-Moringstar funds have the high value of alpha
and decrease respectively. The alpha value is the same trend of funds’ rating.
TABLE V: FUNDS’ RATING AND FAMA-FRENCH MOMENTUM ALPHA

This table compares the trend of both of funds’ performance and funds’ alpha, which is shown that it goes into the same way for both of them. When
the rating changes, the alpha changes accordingly.

VI.

and funds’ performance relationship, the paper uses
Fama-French four-factor model for analysis. This model is
applied by adding liquidity to Fama-French three-factor
model. To explain some factors in Thai funds, this model
included market return, firm size, book-to market ration, and
liquidity ratio.

CONCLUSION

This paper has examined the correlation between funds’
returns, and funds’ performance, for 36 Thai “star” mutual
funds during five years, started from 2003 to 2007.
For the first part of the examination in the funds’ return
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Moreover, this paper splits “star” funds into 3 main groups
that are above-average funds (5-Morningstar funds, and
4-Morningstar funds), average funds (3-Morningstar funds),
and below-average funds (2-Morningstar funds, and
1-Morningstar funds). Most of above-average and average
funds dropped their performance. The below average ones
increased or stayed stable their performance.
This paper has analyzed these 36 “star” funds by
Fama-French momentum alpha, and compared alpha with
funds’ rating to find the relationship between those two
analysis. The paper’s result suggests that there is a positive
relationship between performance and Morningstar rating,
which is the same result as previous studies even in different
market.
In addition, this paper has found the reason in part of
performance trend change. It shows the negative relation
between funds’ scale, and funds’ performance, which is agree
with the previous studies that most of smallest funds can
easily manage. Thus, the manager can put all money into the
optimal investment, and get the higher return.
However, there are a number of methods to analyze the
funds’ performance (e.g., Jensen’s alpha or Shape ratio). This
paper should extent to compare the result from those methods,
and find the most suitable methods for Thai stock market.
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