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Abstract

Régo Barros, Yan Moreira do; Ribeiro, Ruy (Advisor); Novaes, Wal-
ter (Co-Advisor). Brazilian mutual funds life cycle analysis.
Rio de Janeiro, 2019. 34p. Dissertagao de mestrado — Departamento
de Economia, Pontificia Universidade Catolica do Rio de Janeiro.

Funds close and open over time. The existing evidence is that those
that close are those with lower cumulative returns in the period prior to
closing. This dissertation shows that this closing dynamic also appears in
the Brazilian stock funds market. In a sample of 1192 equity funds, from
2002 to 2016, 448 funds closed. Of these, 39 funds lead to the opening
of another under the same management. I show that open-ended closing
is typically accompanied by increased return volatility, which I interpret as
an attempt to change the investment strategy previously followed. However,
this change does not change the manager’s abnormal return, as estimated by
Carhart’s 4-factor model. Finally, I show that the likelihood of fund closure
increases with the number of funds opened by the manager in the month
prior to closing. This suggests that managers open new funds before closing

others to minimize the chance of losing investors.

Keywords
Mutual Funds;  Mortality; Born;  Strategies.
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Resumo

Régo Barros, Yan Moreira do; Ribeiro, Ruy; Novaes, Walter. Ana-
lise do ciclo de vida dos fundos mutuos brasileiros. Rio de
Janeiro, 2019. 34p. Dissertacdo de Mestrado — Departamento de
Economia, Pontificia Universidade Catolica do Rio de Janeiro.

Fundos fecham e abrem ao longo do tempo. A evidéncia existente
é de que os que fecham sdo aqueles com retorno acumulados menores no
periodo anterior ao fechamento. Essa dissertacao mostra que tal dinamica de
fechamento também aparece no mercado de fundos de ac¢des brasileiro. Em
uma amostra de 1192 fundos de agoes, de 2002 a 2016, 448 fundos fecharam.
Destes, 39 fundos levam a abertura de um outro sob a mesma gestdao. Eu
mostro que o fechamento com abertura é tipicamente acompanhado de um
aumento da volatilidade dos retornos, que interpreto como uma tentativa
de mudar a estratégia de investimento anteriormente seguida. Tal mudanca
nao altera, entretanto, o retorno anormal do gestor, estimado pelo modelo
de 4 fatores de Carhart. Por fim, mostro que a probabilidade de fechamento
de fundos aumenta com o nimero de fundos abertos pelo gestor no més
anterior ao fechamento.Isso sugere que gestores abrem novos fundos antes

de fecharem outros para minimizar a chance de perder investidores.

Palavras-chave

Fundos Mutuos;  Mortalidade;  Nascimento;  Estratégias;


DBD
PUC-Rio - Certificação Digital Nº 1713277/CA


PUC-Rio- CertificagaoDigital N° 1713277/CA

Table of contents

1 Introduction
2 Literature Review
3  Data Description

4  Are funds that close similar to those that open?
4.1 The Volatility of Returns
4.2 Abnormal Returns

5  Probability of Closures
6  Conclusions

7  Bibliographic References

13

17

21
21

22

25

31

33


DBD
PUC-Rio - Certificação Digital Nº 1713277/CA


PUC-Rio- CertificagaoDigital N° 1713277/CA

List of tables

Table 3.1 Closing and Opening of Funds from 2002 to 2016
Table 3.2 Descriptive Analysis of Brazilian Equity Funds
Table 3.3 Description of the Age of Brazilian Equity Funds

Table 4.1 Difference in Return Volatility between Groups
Table 4.2 Carhart 4 Factor Model for Funds that Closing and Funds
that Open

Table 5.1 Probit Regression
Table 5.2 Baseline Hazard
Table 5.3 Hazard-Cox Regression

18

19
20

22

23

26
28

29


DBD
PUC-Rio - Certificação Digital Nº 1713277/CA


PUC-Rio- CertificagaoDigital N° 1713277/CA

1
Introduction

Companies have life cycles, which go through the maturity foun-
dation and eventual death (see, among others, Kaplan, Sensoy and Stromber
(2005). In non-financial companies, the life cycle is typically accompanied by
changes in the products offered to customers. In the investment fund market,
these changes are more subtle: Investment funds are born, grow and die
offering their clients the same service: purchases and sales of financial assets.
They try to differentiate themselves from rivals by publicizing innovations
in their investment strategies as, for example, changes in the composition of
the portfolio, or in which economic factors will guide the composition of the

portfolio (Hortasgu Syverson [2004]).

It is known, however, that investment fund returns are not entirely
under the control of their managers. Some fund managers may have been
fortunate enough to invest in the shares of companies associated with impor-
tant innovations in the economy, while others may have been unlucky enough
to retain in their portfolios shares of companies displaced by the innovators.
Distinguishing luck from competence and bad luck from incompetence is not
a trivial task in the fund market (Fama French [2010], Ercolani et al [2018]).
Faced with this difficulty, investors are guided by the accumulated returns
of the funds when deciding which ones to invest in. In fact, an extensive
international literature on investment funds shows that funds that accumulate
positive returns grow, and those that accumulate negative returns languish

and die, as shown by BROWN and GOETZMANN (1995).
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The literature that documents the relationship between investment flows
and fund returns typically interprets this correlation as caused by investors.
However, another interpretation has been little explored. Fund managers
who accumulate negative returns may suggest investors close, to explore
investment strategies more in line with recent innovations in the economy.
Or, alternatively, they can close them to erase their negative returns from
investors’” memories, keeping their strategies in a new fund with a “clean”
return history. Are such strategies relevant in the Brazilian fund market? If
so, which of your strategies is most relevant? Death and birth of funds to
implement new strategies? OR death and birth to erase the memory of the

market? Answering these questions is the main objective of this dissertation.

The starting point for this study is an unbalanced panel of 1192 equity
funds in Brazil, covering the period from January 2002 to December 2016,
with monthly data, in which pension funds and funds indexed to Ibovespa
were excluded. In this sample there were 105 funds in 2002, rising to 884
funds in 2013 and ending with 706. Although we have many fund births, there
are also many closings. With the economic crisis in 2015, 106 died, which
represented a 15% reduction in the number of equity funds in the sample

period in Brazil.

As the number of funds has grown enormously, the number of births is
greater than that of deaths. Consistently with Hoffman (2018) and Goetzmann
et al (1995), the average return on funds that closed were below the sample
average. In other words, the probability of death of equity funds is highly
affected by performance. This effect is much more present in the analysis of
the impact of the 12-month return than in the 3-month cumulative return, so

that in the estimates the only statistically significant effect was that of the
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12-month cumulative return, with a marginal effect of each percentage point.

of return in the average probability of closing of o0.5.

For the purposes of this dissertation, the most important is what happens
after closing the sample funds (448 in Brazil). In many them, the manager
who closes the fund opens a new one a month before closing. This result begs
the question: will the new funds love investments that are the same as those
closed or different? To answer this question, I look separately at the returns

of funds that closed and funds opened in anticipation of closing.

More specifically, I calculate the difference in the standard deviation
of the return of the funds that closed, using its last 12 months of return, in
relation to the average volatility of the return of the funds that survived the
entire sample period in the year in which the fund in question closed . The
average result of this difference was 0.64%. I also calculate the difference in
the standard deviation of the return of funds that opened a month before the
closing of another family fund, this time using the return of the initial twelve
months of this fund, with respect also to the funds that survived the entire
sample period, obtaining an average difference of 0.29%. We have, then, that
the volatility of funds that closed is substantially higher than that of funds

that opened.

In theory, managers change strategies to add value to their investments.
Was the increase in volatility in open funds accompanied by an increase
in abnormal returns? A second test of the returns of funds that opened
and closed shows that the abnormal return of funds that opened (alpha of
Fama-French-Carhart) is 0.09% per month, while the abnormal return of

those that closed is -0.49%. The alpha of those who opened did not prove
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to be statistically significant, although the alpha of those who closed is sta-

tistically significant at 1%. Therefore, we answer yes to the suggested question.

In addition to the clear difference in abnormal returns, there was a
reduction in the average volatility of returns, given by open funds and in
relation to closed funds, with both groups (those that closed and those that

opened) more volatile than the surviving funds the entire sample period.

The multivariate analysis of the probability of closing funds brings to
light another dimension of the closing and opening process of equity funds
in Brazil. Using a Probit regression to estimate the average probability of
closing funds, I show that the number of funds opened by the manager in the
month prior to the observed return is positively correlated with the closing of
the fund. This result suggests that managers act strategically before closing
their funds. They open a new fund a month earlier to minimize the loss of
customers at the close of the fund. This does not depend on whether the

manager changes his strategy on the new fund or not.

The structure of the dissertation follows as follows: we have the litera-
ture review of Brazilian funds and the life cycle of foreign funds in chapter
1, descriptive analysis of the data in chapter 2, statistical differences between
the funds that close to those who replace them in chapter 3, probability of

closing in chapter 4 and conclusion as chapter 5.
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2
Literature Review

Several studies have already been carried out on the Brazilian funds
market. Many of them are from analyzes of abnormal returns, others on flows
and we even have part of the explanation of higher returns in the case of

funds not affiliated with commercial banks, a result that is also valid for Brazil.

One of the main papers on the fund market in Brazil is that of Kaminsky;,
G. et al (2004), who examines the exchange strategies in the mutual fund
market in emerging countries in Latin America, from April 1993 to January
2004. 1999. They find that it is not possible to reject the null hypothesis that
there is no use of the momentum strategy, that is, the sale of losing shares and
the purchase of winning shares. More than that, they also show that this type

of strategy becomes even more used in periods of crisis in emerging countries.

Silva, J. et al, (2011) studies anomalies in the pricing of shares in IPOs
(Initial Public Offering) on the Sao Paulo Stock Exchange (Bovespa), for the
period from 2004 to 2007, where they obtained a total of 106 IPOs. They
note that there is a strong overvaluation in stock prices on the first day of
opening, so that abnormal returns are between 4.80% and 9.26%. In addition,
it was possible to observe significant losses in the value of the portfolios when
they excluded the first day of trading: at the end of the sixth month, -11.52%
and reaching -41.79% at the end of 24. Another interesting fact brought up is
that, between 2004 and 2007, the number of individual investors rose from

117 thousand to around 406 thousand.
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Hoffman (2018) also studies the causes of the higher return of inde-
pendent funds in relation to those that are affiliated with commercial banks.
In his dissertation, he showed that Brazilian mutual funds affiliated with
commercial banks have an average performance of up to 2.36% less return
than independent funds. Using Active Share to measure active risk (measure
of activity), it was found that the difference in Active Share between affiliated
and independent funds comes to explain 29.6% of the performance difference,
thus, managers of funds affiliated with banks seek less risky actions and,
therefore, they earn less return. In contrast, in this dissertation an analysis
of possible differences between the life cycle of affiliated funds and those of
non-affiliates was also made, showing that, although the probability of death

of affiliates is greater, that of birth is also.

Regarding the determinant factors for closing mutual funds, although
there is no Brazilian case study, there are for other countries, the first being
by BROWN GOETZMANN (1995). This article performs a Probit estimation
to show for the first time in the estimates that low performances increase
the likelihood of death for mutual funds in the United States. Lunde et at
(1999) analyzed British funds, so that they investigated the determinants of
the conditional probability of closing UK funds. For this, they perform hazard
ratio estimations in relation to age, finding that the estimated hazard ratio
curve is convex. This implies that younger and older funds in the UK, from
1972 to 1995, are less likely to close, on average. Together, estimation was
also performed via Probit, in order to compare the results, which proved to

be robust.

Horst et al. (2001) extended the aforementioned studies by employing

a probit model to investigate the survival of US Mutual funds. The authors
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share the same methodology as Brown and Goetzmann (1995), except that
quarterly data were used. They found that lagged quarterly returns, the age
of the fund and an aggregate time effect all had a significant impact on fund
closings. Higher returns and old age increased the likelihood of survival, as well
as quarterly returns. In addition, the significant effect of the reported time in-
dicated that macroeconomic variables affected the mutual fund’s probabilities
of survival as well. It is noteworthy that the pattern of accumulated return
coefficients estimated in your model for income funds was monotonically
decreasing, while for growth funds it was in a concave form, which indicates
that recent past performance is relatively more important for the survival of

funds income than for growth funds.

There is also a study for the Australian case, with Cameron et al (2003),
where they examined the life cycle of funds in this country. Using data from
Australian mutual funds from 1968 to 1999, the authors estimate using the
proportional model of the parametric and nonparametric hazard-cox, where
they find very similar results for both models, which shows a somewhat unex-
pected robustness of the parametric models for this model. type of analysis.
In the regression, they show how the hazard ratio behaves over time for
different types of distribution functions inserted. As in the paper by Lunde
et al (1999) mentioned above, they find an inverted U shape in terms of
the sensitivity of the hazard ratio to time. This indicates that younger and

older funds are more sensitive to variations in return, size and rate of spending.

The most recent paper on the subject is that of Bu et al (2009), where the
authors use both logistic regression and the hazard-cox model, for the United
States from October 1998 to September 2004. With the logistic regression,

they show that it is not only the short-term (3 months) or long-term (12
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months) accumulated returns that influence the probability of closing, but
also the expense ratio, turnover, price to book ratio and price to sales ratio.
As for age, it is only relevant for newer funds, as well as in the Brazilian
case studied in this dissertation. The hazard-cox model showed that, as in the
Australian case, the United States has an invested, concave u-shaped hazard
ratio, but when compared to Australian funds, it is seen that there is a much
less learning period, which can explained by the greater maturity of American

funds, reflected mainly by low transaction costs.
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3
Data Description

The main source of data for this dissertation is the Quantum

Finance Platform *

, which documents, among other things, stock funds op-
erating in Brazil, their managers, returns, total assets and age. The sample
covers the years 2002 to 2016, excluding pension funds, stock index funds
and FICs (“Quota Investment Funds”), which were included in a single count,
that is, all the FICs of a fund were excluded with the exception of one for
each fund, so that there is no double count. With this database, it was
possible to analyze the life cycle of Brazilian funds and their characteristics,

such as opening and closing rates, number of funds per year and their evolution.

Openings increased until the middle of 2008. With the beginning of the
economic crisis, the growth rate dropped to almost half: 18.2% in 2009, after
a growth that reached 32.6% in 2007. The number of new funds dropped
from 138 in 2008 to 96 in 2009. As for the number of closed funds, we see
that this value is increasing in practically the entire period, except for 2013
and 2014. It is noted, even though the increase in the number of stock funds

was in 2013, with 755 funds. This sample fund numbers are shown in Table 3.1:

T am grateful to Pompeu Hoffman for providing the database used by him in his
dissertation, which included the same period of analysis, from January 2002 to December
2016.
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Table 3.1: Closing and Opening of Funds from 2002 to 2016

Born Funds Dead Funds Live Funds At
Year Dwring The Year Rate OF Openings (%) Curing The Year Rate of Closures (%) The End OF The Year
2002 i 7.27 o 0.00 110
2003 ] 578 0 0uo0 118
2004 20 1449 {0 QU0 138
2005 31 1834 0 000 164
2006 52 2353 o 000 21
2007 105 3231 j | 0.31 335
2008 141 30.79 g 1.75 458
2009 101 1820 4 0.72 555
2010 125 1877 14 2.10 656
2011 98 1363 a5 6.26 719
2012 110 14.15 71 9.37 758
2013 111 1331 B5 808 B
2014 B2 .74 b5 8211 BO1
2015 11 156 106 1501 F0B
2016 ) 0.00 Bl 1296 5215

Table 3.1 consists of all equoity fonds opened from January 2002 to December 2016,
in Brazil, according to the Quantum Finance Platform. Both the opening and closing

rates represent the proportion of open and closed funds, respectively, in relation to
the previous vear.

Of the total of 1192 funds, only 335 are not incorporated in a fund
complex, or family. Such families of funds are formed in such a way that they
provide a greater range of investment possibilities for the investor. In this
way, it can be expected that there will be differentiation of product within the
family, with a low correlation between the portfolios of the funds that compose
it (Khorana and Servaes, 2003). When we compare funds that are not part of
a family to those that are in one, we have that the death rate of independent
funds is 10%, whereas when the fund is part of a family, that probability
drops to 5.87%. When analyzing intra-families, we have that the probability
of death of a fund conditional to the birth of another in the previous period

is 9.20% and the correlation between births and shows in families is 12.1%.

As Elton, Gruber & Green (2006) make clear, there are great advantages
in forming a family of funds with different products, as they attract a greater
range of investors due to their greater mobility between investments, so that

transaction fees the family may be smaller.

Another relevant aspect of the stock market in Brazil is their affiliation
with commercial banks. In the sample, 455 funds are affiliated with commer-
cial banks and 737 are not affiliated. The following table, in turn, associates

returns and flows to the four types of disunited funds: those belonging to a
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family, those not belonging, those affiliated with banks and the independent

ones.
Table 3.2: Descriptive Analysis of Brazilian Equity Funds
Lonehy Part of Family
affifiated ndependent Affilisted Independent

Flows Median 1% 0 14% 0,55% -0 33%
J-Maonth Accumalated Median Return 3.63% 3% 3.065% 21.31%
12-Manth Accumulated Median Return 15.459% 10.66% 10.26% 15.01%
Mean Flaw -0.15% -0 50 -0.13% -0.11%
I-Month Accumulated Mean Return 3% 2.71% 277% 43"
12-Mborth Accumaulated Mean Return 12.9% 2.5% BOT % & 0

Mumber of Chservations 30 305 443 595

Table 3.2 shows the medianz and averages of fundamental variablez in the life eyvele
anabyziz of funds, zoch az the aceomulated flow and returns, with monthly data
taken from the Quantum Finance Platform, from Janonary 2002 to December 2016,
The analysiz iz separated first between thoze who are lonely and thoze who are part
of a family, they were then zeparated between thoze who are affiliated with

commercial banks and thoze who are independent

In the table the average returns of non-affiliates who belong to a family
is higher than the average returns of affiliated funds, I try to accumulate the
return of 3 months as well as 12 months, which will be used in the regressions
to measure the short-term effects (3 months) and long term (12 months) in
the probability of closing average. The median cumulative return of 3 months
is higher in the case of affiliates, while we have the biggest difference in the
median cumulative return of 12 months, being 16.01% for non-affiliates and
10.26% for affiliates. In the case of funds that do not belong to families, the
results are different. Equity funds affiliated with commercial banks that are not
part of a family of other funds end up obtaining higher averages and medians
of accumulated returns of 2 and 12 months. We can also see that the average
and median capital flow of non-affiliates is higher than that of affiliates, but
non-affiliates that belong to the family of funds are those that have the highest
average flow in the sample. This flow variable refers to the paper by Sirri

& Tufano (1998), in which they calculate the flow using the following equation:
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Table 3.3: Description of the Age of Brazilian Equity Funds

Lonely Fart of a Family
Affiliated ndependent Affiliated Independent
Bverape Age At Last Observation 11 7EL E.63 680
Mumber of Funds 30 305 243 585

Tahble 3.3 shows the average age of Brazilian funds from 2002 to 2016, extracted from the
Quantum Finance Platform, counting only the fund's last observation, in vears. It also shows
the total funds for each group over the period.

TNAiythNAiytfl ><(1+R7;7t)
TNA; 1

Flow;; =

Where TNA is the Total Net Assets of fund i in quarter t e ... is the
gross return of fund i monthly in quarter t. Finally, the age of the funds is
described in the table:

The first line shows the average age of the component funds of each group
listed in the last observation period of each fund, that is, even if the fund did
not close until 2016, its age at the time was computed. Therefore, we can see
a clear difference in the average age between funds that are lonely and those
that make up families. The solitary funds that are affiliated with commercial
banks have an average age much higher than the others, 11 years old, and even
those that do not belong to families also have a higher average age in the
sample. As for family funds, we do not have large differences in average age
between the affiliate and independent groups. It should also be noted that the
number of funds affiliated with commercial banks and that are independent
from commercial banks is low, only 30 funds. In addition, the sum of the
number of funds is greater than the total funds in the sample, due to the fact
that some funds that were solitary have started to compose families, that is,
at least one new fund has been opened, or the opposite : some small families
performed poorly in some of their funds and chose to close them, betting on

their best performing fund.
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4
Are funds that close similar to those that open?

Two are the main hypotheses to be tested. The first, if managers close
funds at a loss to open others that are basically the same, and the second,
close themselves to open another that will follow different strategies. To test
these hypotheses, the first part of this chapter compares the volatilities of the
funds that open replacing a close and those that close and are replaced, while

the second checks their abnormal returns.

.1

f1l'he Volatility of Returns

Between 2002 and 2016, 448 funds closed. Of these, thirty-nine are
associated with open funds in the month prior to closing. In this section, we
estimate the volatility of returns in the twelve months prior to closing for
those that closed and the volatility of returns from the thirty-nine funds that
were opened in the twelve months after opening, both measured by standard
deviation. We then calculated the average difference of these volatilities in
relation to the volatility of the return on funds that survived the entire sample
period, for the year corresponding to the opening or closing. This difference is
in the table below:
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Table 4.1: Difference in Return Volatility between Groups

Mean Difference

Closed Funds 0.0064
Openned Funds 0.0029
Difference 0.0035***

Table 4.1 shows the difference in volatility of the return of funds that closed and of
funds that opened with respect to the volatility of the return of funds that survived
the entire period of the sample, from January 2002 to December 2016. This volatility
was measured by the deviation standard in the last twelve months of life of the fund
that closed and by the standard deviation of the return in the first twelve months of
life of those who opened, being compared with the group of survivors in the year

corresponding to the opening or the closing,

The evidence is that the volatility of the return on funds that closed is
substantially higher than the volatility of the return on funds that opened,

and the difference in means between the groups is statistically significant.

4.2
Abnormal Returns

Do changes in strategies generate an expected return? Using the same
subsamples mentioned in section 4.1, then the 4-factor regressions of Fama-

French-Carhart (1997) mentioned above were calculated by:
Ri _Rm = a+ﬁm(Rm - Rf)t+5hmlHMLt+6smbSMBt+6umdUMDt+Et

Where R; refers to the gross return of fund i, R,, is the market return
(Ibovespa) and the factors seek to capture the effect of market premiums:
R,, — Ry is the excess return of the market with respect to at the basic interest
rate, HML (high minus low) is the difference in return between a portfolio com-
posed of stocks with book to market and the return of a portfolio with stocks
with low book to market, SMB (small minus big) is the difference of return
between a portfolio of shares with low capitalization in the Brazilian market
and a portfolio composed of shares with large capitalization. UMB refers
to the difference in return between the portfolios of 12-month winners and
12-month losers. All these data were taken from the Nefin website (financial

economics research center, http : //nefin.com.br /riskactors.html). With the
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estimation of the factors, we then calculate the difference between the fund’s
expected return and the realized return, so that we have the excess abnor-

mal return for each month, the alpha, shown in the table below for each group:

Table 4.2: Carhart 4 Factor Model for Funds that Closing and Funds that
Open

Dead Funds Born Funds Survivers
Alpha -0.49%* 0.09 0.07**
HML -0.06 0.11* -0.05%**
sMB 0.14%* D.12%* 0.18%**
UMD -0.17%* -0.05 0.03%%*
RM-RF 0.86%** 0.83%** 0.75%**
R* 0.39 0.49 0.53

Table 4.2 shows the regression of 4 Carhart factors for three different samples. The
first consists of funds that have closed and been replaced. The second, from funds
that replaced those that closed. a month earlier. In the third column, we have the
same calculation for the funds that survived the entire sample peried, from January
2002 to December 2016. The data are monthly, obtained from the Quantom Finance
Platform.

In the table we have an estimate of alphas of three groups: Those that
closed and were replaced by a fund in the same family in the previous period,
those new funds that were born in the families, replacing those that closed
a month earlier and for the survivors. The returns used are those of the
12 months prior to closing in the case of the dead, the twelve months after
opening in the case of funds that were born and every month of the sample
period for those that survived. It is noted that the alpha of the funds that
closed is very negative, which shows its difficulty in overcoming even fixed
income and, possibly, the biggest explanation for its closing, a subject that
will be discussed in the next section. The funds that were opened in this
family of those that closed have alphas statistically equal to zero, since the
null hypothesis that it is different from zero is not rejected. This difference
in excess return is relevant and shows some effectiveness in the strategy of
replacing the closed-end fund. However, these returns, which refer only to the

first year after the opening, cannot exceed the average monthly alpha of the
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funds that survive the entire sample period. As for the factors, there are some
changes in the magnitudes, the largest being in the case of SMB, in which
in the case of funds that were born it was not statistically significant. The
market return minus that of Ibovespa varied little and represents the greatest

impact on excess return.
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Probability of Closures

Funds that are born replacing another fund have different strategies
than the one that was replaced, but do not generate abnormal returns. In
this section, I show the determinants of the closing of funds by the following
Probit Model:

Death,; = By + B1LaglNewFund;; + BoReturn3;; + [SysReturnl2;, +
psNewtotal; s + feFlow;y + BT NAFamily,; + B8Age: + PoTurnover;; +
ﬂloBCLTLk’Z"t(Q)(?)) + 511]()01)61'775(3) + ﬁlgselic@t(i’)) + €t

Where the dependent variable will have a value of o if fund i remains
open in period t and value 1 if fund i closes at t. Lag-1FNewFund is the number
of funds that were opened in the fund i family at t-1. Returng and Returni2
are the accumulated returns in three and twelve months, respectively, in each
month t for each fund i, Newtotal is the number of funds that appear in
the market in t (including those from the same family), Flow is the flow of
each fund in each period, Age shows the age of the fund in each t, Turnover
represents the volatility of fund i in t, Bank is a dummy variable that has
value one if the fund is affiliated with a commercial bank and zero if the
opposite, valid only for equations 2 and 3. Ibov6 is the accumulated return of
the Bovespa index in each t for each fund i.e. Selic is the historical series of

the Selic rate in the period, for each i, € is the model error.

Using the equation above, both Probit and Hazard-Cox regressions were

estimated for robustness. Probit regressions can be seen below:
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Table 5.1: Probit Regression

Death (1) (2) (3)
%% 2 2
Lag-1 New Funds in Family 0. 2g%** [ 33%*x* [ 33**
3-Month Accumulated Return -0.01 0.12 -0.21

12-Month Accumulated Return 0.50*** . 40%**F _o1¥*=

New Funds All Market Q.00%*  0.00%*% Q00"

Flow ~1.BIANER - FORAR ] JOFRR
TMA-Family 0.00* 0.00 0.00

e - 11 OOeRes [ peves
Turfover 0004 -0.03 -0.03

Bank D.18¥* [ Q¥
Ibovespa & months -0.12

Lelic -0.pg¥=*

Table &1 the Probit regreszion of the binary variable Death in the factors above for
EBrazilian funds from 2002 to 2014, nsing monthly data from the Quanium Finance
Platform. The Ibovespa return is alvo accomulated and the variable Bank ix a value
dummy if a fund iz affilisted with a commercial bank Lapg-1 New Fund: in the
Family counts the aumber of equity fonds opened one month before the closure of
another in the same family of funds.

There are three different regressions in the table. The first is the simplest
and captures the most known effects in the literature for probability of death,
as seen in Bu et al (2009). The novelty is the captured effect of adding a new
fund to the family of funds. Each new fund added to the family with a period
lag represents an increase in the probability of death of 0.39%, statistically
significant at 1%, in equation one, even though also controlling for the total
number of new funds, which proved to be null. This would corroborate the
hypothesis that the number of funds in the family enables lower transaction
rates and that it would facilitate the decision to close the fund to replace it
with another one, since a large part of the capital would remain in the family
and shows that the subsamples of funds that close and they are replaced and

those that replace make up a significant part of the analysis of the causes of
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stock fund closings in Brazil.

The effect of the return on the probability of death is also interesting. Us-
ing the same concept as Bu et al (2009) in which the cumulative three-month
return would show short-term pressure effects from closing performance, and
the cumulative three-month return would show short-term pressure effects
from closing performance, and the cumulative twelve-month return under
long-term pressure, it was possible to verify the opposite result for the Brazil-
ian case: here, the biggest effect (and only statistically significant) is the
long-term, where each extra percentage point of return decreases the average
probability of closing by 0.5%. For the United States, the authors find much
more pronounced short-term pressure, from 0.33% for each accumulated three-
month return point and 0.008% for the twelve-month accumulated return.
The biggest effect is the flow, where each higher percentage of capital flows
reduces the average probability of closing by 1.82%. The size of the family was
not significantly different from zero and we have that each additional year of
survival decreases the average probability of closing by 0.11%, which indicates

a greater propensity to close young Brazilian funds.

As for the other determinants of the closing of equity funds in Brazil,
still following what was done for other countries as controls, we chose to use
Turnover as a risk measure, as was seen with Agarwal et al. (2015), where

such measure is calculated as follows:

Min(Purchases; t,Sells; ¢
TNAi’t

Turnover; ; =

However, as we can see in the regressions, this risk measure does not
significantly affect the probability of death. In the second regression, a com-
mercial bank affiliation dummy was added. We see that funds affiliated with
commercial banks in Brazil have an average probability of closing slightly
higher than the independent ones by 0.18%, even controlling for other factors
such as return and flow, which as seen in Hoffman (2018) are systematically

lower when there is affiliation with a bank. commercial.

The third column adds two variables to the analysis, namely the accu-
mulated return of the Bovespa index and the Selic rate. Both were included
in order to measure how the heating of our economy can affect the fund

market. Although the Ibovespa return coefficient is not significant, we have
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to note that each percentage of extra interest in the Selic rate increases the

probabilities of closing by up to 0.08%.

In a complementary way and in order to test both the robustness of
the result and to better distinguish the effect of the age of the funds on the
probability of closing, the Hazard-Cox model (1972) was also used, first esti-
mating the baseline hazard ratio, following the molds of Lunde, Timmermann
& Blake (1999):

Table r.2: Baseline Hazard

Baseline Hazard

= |

O 0 0
Tahble 5.2 zhows the estimation of the bazeline hazard ratio for Brazilian
equity fundz bazed on the Hazard-Cox zemiparametric model. The 95%%

confidence interval, represented by the light blue space, was calculated
using Jackknife rezidues.

It becomes interesting to estimate the baseline hazard ratio because
it shows us the sensitivity of the hazard function over the years, showing
that when they reach the average of 6 years of life, funds are at their peak
of sensitivity of the hazard function, with about 2.4% of annualized hazard
ratio, against 1.2% hazard ratio between 10 and 20 years of life. These values
show how, over the years, the average probability of death of Brazilian funds
behaves in relation to the coefficients to be analyzed, which in this dissertation

were the same as those of the Probit regression:
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Table 5.3: Hazard-Cox Regression

Death (1) (2] 3]
% 5 %
Lag-1 Mew Funds in Family 263%*% 2. 45%%% 2.38%%"
3-Manth Accumulated Return 0.89 085 152

12-Month Accumulated Return 0 B i Sana N v B - B 1 2

Wew Funds all Market 1.08%%% gt jpyees

Flow o01"™*  0.01™** D01
THA-Family 101 1.00 1.00

Age DESY*® pRoEss O RgEes
Turmower 0.74 074 0.73

Bank 1.76%T" 1.757""

Ibovespa & months 0.0g*""
selic 0.91

Table 53 shows the Hazard Cox Proportional Model, regression of the binary
variable death in the above factors, using monthly data from January 2002 to
December X016 extracted from the Quantum Finance Flatform. The retorn: in the
table are accumulated with the indicative of the mamb-er of month: accumulated and
the variable Bank is a valwe dommy if & fond iz affiliated with a commercial bank
and zero otherwise. Lag-1 New Funds in the Family count: the number of equity
fand: opened one month before the closure of ancther fund in the same family of
funds.

Unlike the interpretation of the marginal effects of the Probit model seen
above, the hazard ratio is a relative effect between groups. What happens is
that when its value is equal to one, the regressor has no effect on the dependent
variable. Values below one indicate a decrease in the probability of death for
the regressor in question and the magnitude of the effect is proportional: a
hazard ratio of 0.5 means that the average probability of death is half for that

regressor, in relation to the survival group.

Therefore, the hazard ratio values above 2.3 for the creation of a new
fund lagged between the regressions indicate that in those families in which a
new fund was created, the probability of death of another fund is twice as high
as in the group in which there is no there was background birth. Following this

reasoning, we have that the group of mutual funds affiliated with commercial
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banks has 1.76 and 1.75 times the chance of death of the funds that are not
affiliated, for equations 2 and 3, respectively. Again, large capital flows have
a negative effect on the probability of death of this estimate, but even more
accentuated. As for short- and long-term return pressures, this regression
followed Probit’s path again, indicating significant pressures only for returns
accumulated in twelve months. In fact, the only difference between the regres-
sions, in terms of results, is that the number of new funds on the market has
an impact of around 8% on the death rate over life and is significant. The size

of the family once again proved to be very close to zero.
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Conclusions

There is a sharp drop in the number of funds born in 2008 to 2009, as
well as from 2013 to 2014, years in which Brazil experienced the beginning
of crises. In 2014, there were also the largest number of closings of Brazilian
funds in the sample period, with 110 closed funds. It was possible to show that

a higher Selic rate increases the average probability of death of the funds.

We seek to explore the possible action strategy of a family of funds
when it chooses to close one of its funds and replace it with another. When
this occurs, two hypotheses arise: The first, that this opening of a new fund
reflects a strategic change in the family, in response to changes in demand in
the Brazilian financial market, and the second, that they simply chose to close
a fund that did not. it was fine to open another one with a similar concept

and without major innovations, just for changing the air.

To test these hypotheses, we calculated both the g-factor alpha of
Carhart and the volatility of the return separately for the group of funds
that died after the creation of another and for those funds that were created
immediately before a close. We saw that alphas are much smaller in the case of
funds that closed (and that were replaced in the following month), in relation
to funds that opened (those that opened in the same family as the closed
fund, in the following month) and, even more, with the funds that survive the
entire sample period. As for the volatility of the return on funds, those that
were born showed reasonably less volatility. The combination of these results
suggests that choosing to close the fund that had poor performance to open a
new one can bring higher returns on average, measured by the alpha, with less
volatility, that is, assuming less risk than the closed funds assumed in their
last year. Thus, it can be said that there is a change in investment strate-

gies and that this change really give superior results to those of its predecessors.

Regressions were made that include variables that affect the closing of

known funds in this literature, with the inclusion of the number of new funds
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that appear in the family in the month prior to the closing of a fund. This
variable showed a positive effect on the average probability of death of the
funds and was statistically significant. This result corroborates the hypothesis
that the low intra-family transaction costs means that a large part of the
invested capital remains in the manager, in some of its funds and shows that
there is a positive sign to closing funds when the manager chooses to open a

new.

It was also possible to show that, in the Brazilian case, the three-
month cumulative return variable has a low magnitude (-0.01%) and was
not statistically significant. The twelve-month cumulative return variable was
found to be relevant both in magnitude and in statistical significance, -0.5%,

significant at 1%.
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