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characteristics of the ETF predecessors in order to understand the contribution of ETFs to 

the investment industry. 

In 1924 the first OEF was established in Boston.  OEFs are registered investment 

vehicles that collect money from different individual or institutional investors into one 

common investment pool.  The fund manager uses the money to buy securities according 

to some predetermined investment goal.  Those securities are combined to make up the 

mutual fund portfolio.  For example, the managers of the S&P 500 index mutual funds 

buy stocks included in the Standard & Poor’s 500 Composite Index in the same weight 

that appear in the index.  Each share is valued at net asset value (NAV) which is the total 

market price of the fund securities less the liabilities divided by the fund shares.  The 

shares of the mutual fund are issued to investors in amounts that are pro-rated to the size 

of their investment.  The fund is open-end because each investor can issue or redeem 

unlimited number of shares at the end of any trading day.  The OEFs have different 

investment objectives and there are many different styles of OEFs that invest in different 

securities, sectors of the stocks, bonds, real estate and commodities markets.  OEFs can 

be passively managed (track a particular underlying index) or actively managed (the 

portfolio manager select the securities according to a particular investment objective 

without following an index).  The first retail index fund is introduced in 1976. 

CEFs date back to the 1893.  Unlike OEFs, which can issue an infinite number of 

shares, CEFs are registered investment vehicles that have a limited number of shares that 

may be purchased through an initial public offering process, similar to a stock.  The fund 

sponsor uses the proceeds raised to make a portfolio of equity or fixed-income securities.  

The fund is closed-end because after the fixed number of CEF shares have been sold, the 
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Besides the impressive growth in assets, ETFs have recently received enhanced 

academic attention.  The academic literature of ETF could be classified in three areas.  

First, there are studies that provide a description of the pricing, performance, trading, 

taxation, and effects of Spiders, the first ETFs traded in US, in comparison to other 

investment instruments.  Second, academic studies also compare the other ETF, beyond 

Spiders, to OEFs and CEFs.  Finally, there are other effects of the entry of ETFs that have 

been studied.  The next sections review some important contributions in these three areas. 

 

1.2. ETFs and Open-end Funds 

1.2.1. Spiders vs. Open-end Funds 

Besides the impressive growth in assets, ETFs have recently received enhanced 

academic attention.  The academic literature provides a description of the pricing, 

performance, trading, taxation, and effects of Spiders in comparison to other investment 

instruments.  First, Spiders do not trade at economically significant discounts from NAV, 

unlike closed-end funds, because the Spiders ability to create and delete shares 

(redemption feature) facilitates arbitrage and eliminates mispricing (Ackert and Tian 

2000).  In contrast, ETFs that track the MidCap 400 index and index of moderate 

capitalization firms exhibit a larger economically significant discount.  Second, Spiders 

underperform low cost index mutual funds (Elton, Gruber, Comer and Li, 2002).  They 

explain that this is primarily due to the lost income caused by holding dividends received 

in a nonearning account.  Another reason could be the way index funds adjust their 

holdings for changes in the composition of the index.  Third, ETFs and mutual funds are 
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groups considered.  A possible explanation is that investors that decide to invest in an 

index divide their investment money between both investment vehicles. 

 

1.6. Essay 2 

The Essay 2 tries to identify the relevant factors associated with the liquidation or 

closing of fifty ETFs during year 2008.  We select a matched sample of 50 active ETFs at 

the end of 2008 using the management style and the market capitalization in the matching 

process.  The study finds that Closed ETFs are older in comparison to the matched 

sample of active ETFs due to the criteria of the similarity of market capitalization.  An 

interesting result is that Closed ETFs increase its size (in terms of market capitalization) 

when they approach to the liquidation date.  ETF market makers could be obtaining gains 

with these almost dead ETFs that trade with premium when they approach to the 

liquidation date.  We run various regression models in which the response variable is the 

categorical variable, Status (0 for active ETFs, 1 for liquidated ETFs).  The values of the 

explanatory variables associated with higher probabilities of liquidation are the lower 

liquidity values, higher tracking errors, and higher ETF and Index returns. 

 



��
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CHAPTER 2 

ESSAY 1: A LOOK AT SIDE BY SIDE 

MANAGEMENT: EVIDENCE FROM ETF AND 

MUTUAL FUNDS 

2.  

2.1. Introduction 

The Securities and Exchange Commission (SEC) regulates four types of 

investment companies: open-end investment companies (commonly known as “mutual 

funds”), closed-end investment companies (CEFs), exchange-traded funds (ETFs), and 

unit investment trusts (UITs). At the end of 2008 the U.S. investment companies 

managed $10.3 trillion in assets for 93 million U.S. investors.  During this year these 

funds managed 19% of households’ financial assets.2  Mutual funds, the largest type of 

investment companies, managed $9.6 trillion in assets.  In terms of the one-year change 

in assets under management, ETFs, mutual funds, CEFs and UITs have a geometric mean 

of 35.71%, 3.83%, 2.77%, and -12.04%, respectively, over the 2000-2008 period.  The 

significant growth rate of ETFs, in comparison to the other investment companies, tells 

us about the warm reception given by investors to a relatively new investment product.  

The first ETF was launched in January 1993, and at the end of 2008 mutual fund families 

can be found entering to the ETF industry. 

������������������������������������������������������������������������������������������������������������������������
2 According to the 2009 Investment Company Fact Book. 
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As can be seen in Table 1, for every $100 invested during year 2000, $93.61 went 

to active mutual funds, $5.46 went to index mutual funds, and $0.93 went to ETFs.  The 

$100 invested eight years later, show a decrease in the proportion invested in active 

mutual funds.  At the end of 2008, active mutual funds attracted $88.79, index mutual 

funds attracted $5.96, and ETFs attracted $5.24.  As expressed on the popular press, 

ETFs are becoming a serious competitor for investors’ money.  The Financial Research 

Corp, of Boston, Massachusetts made a survey to financial advisors and then made the 

following statement: “Exchange-traded funds are becoming a serious threat to 

traditional mutual funds, a trend that will gain pace over the next few years”.3 

ETFs originate with a sponsor, who selects the investment objective, determine 

which securities will be included in the basket of securities, and make agreements with 

institutional investors (denominated authorized participants).  These authorized 

participants create the market for ETF when they bring the designated basket of securities 

to the fund or trust in exchange for one creation unit holder (e.g., 50,000 ETF shares).  

Institutional investors may keep ETF shares or they can trade it on stock exchange like 

any other stock.  At this stage, a retail investor can buy or sell ETF shares, but only 

authorized participants can create or delete ETF shares.  The ETF net asset value (NAV), 

the market value of the underlying securities minus liabilities divided by shares 

outstanding, is calculated continuously during trading hours.  ETF shares trade on a stock 

exchange at market determined prices, contrary to mutual funds that trade outside of 

stock exchanges at the end of day NAV.  There is a possibility of arbitrage in the ETF 

market when the market price is significantly higher (lower) than the NAV and 

������������������������������������������������������������������������������������������������������������������������
3 Shefali Anand, “ETFs Gaining on Traditional Mutual Funds, Study Finds”, The Wall Street Journal, 
April 13 2009. 
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Side-by-Side Management.  We found two papers in the academic literature that study 

side-by-side management.  These studies evaluate investment companies that 

simultaneously offer mutual funds and hedge funds.  Hedge funds are not regulated by 

the SEC, allowing its managers to use advanced investment strategies such as leveraged, 

long, short and derivative positions with the goal of generating higher returns.  Cici, 

Gibson and Mousawi (2006) found that side-by-side mutual funds underperform 

unaffiliated funds.  Wang, Zheng and Nohel (2008) also studied the side-by-side 

management of mutual funds and hedge funds, but the definition of side-by-side funds 

that they use is stricter.  They identify side-by-side funds as funds managed by the same 

identified manager.  Wand, et al. (2008) find that the side-by-side mutual fund 

outperforms the unaffiliated funds; and that the side-by-side hedge fund underperforms 

the unaffiliated funds.  The contradictious results obtained by changing the definition of 

the side-by-side funds could be explained by the study of Agarwal, Boyson, and Naik 

(2007).  They studied a hybrid investment product denominated hedge mutual fund, these 

funds combine characteristics of hedge funds and mutual funds.  This study found that: 

(1) hedge funds outperform hedge mutual funds; and (2) hedge mutual funds outperform 

mutual funds.  The superior performance is mostly driven by manager experience with 

hedge fund strategies. 

Given the significant demand for ETFs, come as no surprise that many mutual 

fund families are starting to offer ETFs to their investors.  Fund families like Vanguard, 

Fidelity, and others include in the list of products several ETFs.  Studies of the behavior, 

strategies and performance within mutual fund families are becoming more common.  

For example, Kempf and Ruenzi (2007) hypothesized that fund managers within mutual 





16 

 

Again, the issue we address here is the case when a mutual fund family offers 

both a mutual fund and an ETF that tracks the same index.  We consider two cases that 

divide our side-by-side mutual fund – ETF data in two groups.  The case when the index 

mutual fund was created before the index ETF, and the case when both investment 

vehicles were created at the same time.  We hypothesize about the complementariness or 

substitutability of ETF and mutual funds conditional on these two groups.  In the case 

when the index mutual fund was created first, our hypothesis is that when the ETF enters 

the market it attracts mutual fund investors, resulting in a negative impact (substitution 

effect) on the flow of funds to the index mutual funds.  In the other case, we hypothesized 

that the mutual fund family decide to offer these two similar investment products at the 

same time because one is the complement of the other.  We expect a positive relation 

between the flow of funds to index mutual funds and ETFs. 

The study finds that ETFs and mutual funds are complements.  The 

complementariness is observed in the group where the mutual fund was created first and 

in the group where both funds were created at the same time.  A possible explanation is 

the fact that investors within a fund family might decide to divide their investments in 

one index between both vehicles.  The remainder of the paper includes the methodology 

and data description in Section 2.  Section 3 presents the empirical analysis and Section 4 

concludes. 

 

��  
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2.2. Methodology and data description 

2.2.1. Methodology 

Index ETFs and index mutual funds have various similarities.  Both investment 

products provide their investors a claim on the same set of securities, most of the ETFs 

are structured as an open-end investment company and governed by the same regulations 

as mutual funds, and both are required to post the marked-to-market NAV of its portfolio 

at the end of each trading day.  One key difference is that retail ETF investors buy and 

sell ETF shares intraday on stock exchanges at market determined prices while index 

mutual fund investors buy and sell fund shares at the end of day NAV.  Institutional ETF 

investors could create or delete ETF shares anytime the ETF share price is below or 

above the NAV.  These investors, called authorized participants, would create ETF shares 

when the NAV is below the price to earn a profit from this trade.  Thus, the flow of funds 

to ETFs increases when authorized participants create ETFs shares and the flow of funds 

to mutual funds increase when any investor buys shares from the fund.  

We follow the approach presented in Agapova (2009).  In her study she presents a 

system of equations model to explain the flow of funds to mutual funds and ETFs.  The 

following investment model regress the aggregate flow of funds to each investment 

vehicle with the lagged fund flows and other factors as explanatory and control variables: 

tititi

titititi

titititi
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RETRETIndexRETryFlowIndust
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The investors interested in the indexes tracked by these investment products should 

divide their money between the two funds according to their financial characteristics or 

interests without negatively affecting each other flow of funds.  Each fund type, ETF and 

OEF, attracts different types of investors with different needs of liquidity and tax 

exemptions (Guedj and Huang 2008). 

 

2.2.2. Data sources and descriptive statistics 

In order to answer the question about the complementariness or substitutability of 

index mutual funds and index ETFs, we need to obtain a list of management companies 

that offer both investment products tracking the same index.  From Bloomberg we obtain 

a list of index mutual funds and index ETFs at the end of 2008.  Using various data 

management tools we match 34 index mutual funds with an index ETF of the same 

management company tracking the same index.  Vanguard, Rydex and Fidelity are the 

only three firms managing these side-by-side funds.  The Index Mutual Funds were 

created at least 2 years before the creation of the respective ETFs for the half (50%) of 

these fund pairs.  In fifteen pairs (44%), both funds were created practically at the same 

time5.  Table 2 presents the side-by-side fund list.  In 29 out of 34 cases both vehicles 

have the same manager. 

ETF and mutual fund monthly data is obtained from the Center for Research and 

Security Prices (CRSP).  Monthly aggregate flow of fund to the mutual fund industry is 

������������������������������������������������������������������������������������������������������������������������
5 Only in two cases (6%), the ETF was created first.  In the funds that were created at the same time, only in 
two cases the difference in days between the inception dates was greater than 0.  These differences were 2 
days and 6 days. 
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Table 2.4: OLS regression estimates.   

This table presents results from estimating the OLS regressions of substitution effect 
between side-by-side exchange-traded funds (ETFs) and open-end index mutual funds 
(OEFs).  The sample include 34 pairs of ETFs and OEFs created by the same fund family 
and that track the same index over the 2000 to 2008 period.  The Equation 1 were 
estimated using OLS regression for (1) a group of side-by-side funds where the OEF was 
created first (Group 1); and a group of side-by-side funds where both funds were created 
at the same time (Group 2).  ***,**, and * identify statistical significance at less than the 
1%, 5%, and 10%, respectively. 

 

Panel A: OEF First (Group 1)

Intercept (�r) -428.563 *** -636.553 * -427.035 -118.885 *** -59.231 ** -84.745
ETF Flow (β1) 0.262 ** 0.305 ** 0.246 *

OEF Flow (β1) 0.024 ** 0.024 ** 0.021 **

OEF Flow t-1 (β2) 0.198 *** 0.141 *** 0.115 *** 0.035 *** 0.035 *** 0.027 **

ETF Flow t-1 (β3) 0.338 ** 0.410 *** 0.378 *** 0.112 *** 0.067 * 0.080 **

Industry Flow (β4) 0.000 0.000 0.000 0.000 0.000 0.000

Index Return t-1 (β5) -1576.135 -1146.010 4.130 -502.882 -300.930 -159.710

Return (β6) -158.291 -133.450 2237.140 *** -94.541 -115.083 148.398

Return t-1 (β7) 1683.544 1228.170 1148.580 432.260 215.596 315.606

Expense Ratio (β8) 189.669 *** 1718.140 ** 1811.160 ** 141.571 *** 0.000 0.000

Log TNA (β9) 44.407 *** 52.027 * 33.476 21.573 *** 17.082 *** 14.330 **

Error degrees of freedom 804 788 681 804 788 681
R-Square 0.104 0.148 0.307 0.221 0.251 0.336
Fund Dummies No Yes Yes No Yes Yes
Year-Month Dummies No No Yes No No Yes

Panel B: Same time (Group 2)

Intercept (�r) -2.718 * -8.545 7.490 -33.072 *** -40.404 *** -57.548 **

ETF Flow (β1) 0.059 *** 0.047 *** 0.046 ***

OEF Flow (β1) 1.110 *** 0.940 *** 0.946 ***

OEF Flow t-1 (β2) 0.473 *** 0.270 *** 0.229 *** 0.584 *** 0.423 ** 0.357 *

ETF Flow t-1 (β3) 0.074 *** 0.055 *** 0.053 *** 0.148 *** 0.007 0.008

Industry Flow (β4) 0.000 0.000 0.000 0.000 0.000 * 0.000

Index Return t-1 (β5) 184.719 258.680 * 350.060 ** -941.911 ** -634.980 -702.460

Return (β6) 17.573 * 19.180 ** 33.490 *** 68.594 * 69.597 * 86.803 *

Return t-1 (β7) -178.285 -250.480 * -350.890 ** 910.805 ** 609.838 792.152 *

Expense Ratio (β8) 6.800 32.740 -55.530 * -44.149 ** 0.000 0.000

Log TNA (β9) 0.574 *** 0.294 2.967 *** 9.493 *** 8.552 *** 15.413 ***

Error degrees of freedom 624 610 546 624 610 546
R-Square 0.515 0.578 0.641 0.376 0.446 0.510
Fund Dummies No Yes Yes No Yes Yes
Year-Month Dummies No No Yes No No Yes

OEF Flow ETF Flow

OEF Flow ETF Flow
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mimic the performance of the Standard and Poor’s 500 Index.  A large part of the first 

ETFs academic studies deal with the Spiders.  The academic literature provides a 

description of the pricing, performance, trading, taxation, and effects of Spiders in 

comparison to other investment instruments.  First, unlike CEFs, Spiders do not trade at 

economically significant discounts from net asset value (NAV)7.  This is a direct 

consequence of the Spiders ability to create and delete shares – redemption feature of 

ETFs – which facilitates arbitrage and eliminates mispricing (Ackert and Tian 2000).  In 

contrast, ETFs that track the MidCap 400 index and other indexes of moderate 

capitalization firms, exhibit a larger economically significant discount from NAV.  

Second, Spiders underperform low cost index mutual funds.  Elton, Gruber, Comer, and 

Li (2002) compare the performance of the Spider to the performance of the largest index 

mutual fund tracking the S&P500 Index, the Vanguard S&P500 Index Fund.  They find 

that the Vanguard Index Fund underperform the S&P500 Index by 10 basis points per 

year, but outperformed Spiders by 18.1 basis points.  The authors argue that the relative 

performance of the Spiders versus the Vanguard S&P500 Index Fund is mainly due to the 

fact that Spiders keep the cash in a non interest bearing account while the process of 

creating/deleting shares take place.  Third, ETFs and mutual funds are governed by the 

same tax rules, but the redemption feature of ETFs substantially reduces their distribution 

of realized capital gains (Poterba and Shoven 2002).  This accounts for the historical tax 

advantage of Spiders over the Vanguard Index 500.  Finally, since ETFs offer additional 

benefits over index funds, such as intraday and option trading, it is expected that certain 

investors should prefer ETFs, leading to a movement of investment dollars from open-

������������������������������������������������������������������������������������������������������������������������
7 The net asset value (NAV) of a fund can be calculated obtaining the difference between the assets and 
liabilities of the fund, and then dividing the result by the number of shares outstanding.������
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ended indexed products to ETFs (Boney, Doran and Peterson 2006).  Boney et al. (2006) 

found that the Spider has a significantly negative effect on the flow of funds into indexed 

mutual funds. 

The investment objective of the Spiders and its immediate successors is to track 

broad-based domestic indexes.  At the end of year 2000, ETFs managed $65.6 billion in 

assets, the majority of those assets were managed by ETFs tracking broad-based indices, 

$60.5 billion or 92% 8.  At the end of year 2008, ETFs assets under management sum up 

to $531.3 billion, where broad-based ETFs participation was $266.1 billion or 50%.  

Between the years 2000 and 2008, ETFs sponsors have created the following types of 

ETFs: sector, global/international, commodities, bond, hybrid, and actively managed 

ETFs.  The other fifty percent of the ETFs assets under management pertain to these 

categories.  Innovations in the ETF industry allow ETF investors the exposure to markets 

beyond the well-known broad-based market indices. 

As can be seen in Table 1, at the end of 2007 there were 629 active ETFs.  In a 

period of eight years, from 2000 to 2007, ETFs sponsors have closed or liquidated only 

eleven ETFs.  In the same eight-year period, ETFs sponsors have created a total of 609 

ETFs.  Also, according to the Investment Company Institute, net issuance of ETF shares 

continued to rise in 2008, reaching a record $177 billion.  ETFs have been growing in 

number, asset under management, and recognition of investors and academics.  However, 

a significant event in the ETF industry is the fact that fifty ETFs disappear in 2008.  This 

study tries to identify the significant factors related to the closing or liquidation of these 

fifty ETFs. 

������������������������������������������������������������������������������������������������������������������������
8 According to the 2009 Investment Company Fact Book. 
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have made them attractive to retail and institutional investors (Demaine 2002).  

Mussavian and Hirsch (2002) characterize ETFs as a combination of the benefits of 

futures and mutual funds into a single package.  ETFs offer lower expense ratios in 

comparison to indexed mutual funds because they are not in charge of shareholders 

accounting (Kostovetsky 2003).  Gastineau (2004) points out that the performance 

comparison between indexed mutual funds and ETFs should consider the apparently 

higher operating efficiency of conventional index funds.  According to Gastineau, 

indexed mutual funds should not have problems adjusting their portfolio immediately 

after an index change announcement but ETFs do, due to its creation and redemption 

ability.  Gardner and Welch (2005) identify two advantages of ETFs over index mutual 

funds.  First, the tradability of ETF shares in a stock exchange does not trigger capital 

gain distributions.  Second, the creation and redemption feature permits a gain or loss to 

be deferred because ETF shares are exchanged by underlying stocks and vice versa.  

However, a fact that motivates the present study is that in the case of the liquidation of an 

ETF, the gains or losses cannot be deferred, so ETF investors are exposed to capital gain 

taxes.  Romero and Rodriguez (2010) study a sample of index ETFs and index mutual 

funds issued by the same mutual fund family.  The authors evaluate the fund flows to 

each investment product and get to the conclusion that both investment vehicles are 

complements. 

Guedj and Huang (2008) documents that ETFs track more indexes than index 

mutual funds do.  There is only one ETF tracking each market index.  There are few 

exceptions in which two ETFs track the same index.  When ETF sponsors decide to 

create an index ETFs they have two alternatives.  The first alternative is to create an ETF 
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in Equation 1 is estimated for three different periods: the month previous to the closing 

event, the quarter previous to the closing event, and the semester previous to closing 

event.  The results of the estimation process identify the significant factors explaining the 

response variable STATUS, which assumes the value of 0 for active ETFs and the value 

of 1 for liquidated ETFs.  We begin the model estimation process with the three factors 

(Model 1) identified by Madura and Ngo (2008), which include the following factors: 

market capitalization, liquidity, and ETF return.  Then we continue the estimation process 

incrementing the number explanatory variables used in the model (we add the other 

factors one by one).  The other explanatory variables added to Model 1 are: Tracking 

Error (Model 2); ETF Age (Model 3); Index Return (Model 4); and Premium (Model 5).  

Table 6 presents the Logistic Regression estimates for the coefficients of the five 

aforementioned models and the three different periods or moments.  The last three rows 

in Table 6 present statistics measures to discriminate between the different models being 

estimated.  The Adjusted R-Square quantifies the proportion of the variability in the 

response variable STATUS that is explained by the model.  The Akaike Information 

Criterion (AIC) and the Schwarz Bayesian Criterion (SBC) are measures of the goodness 

of fit of an estimated statistical model.  The AIC and the SBC are tools for model 

selection where the best model is the one with the lowest value.  These statistics measures 

were the criteria used to select the order in which the additional explanatory variables 

were included from Model 2 to Model 5. 

 

��  
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3.4.2.1. Closing month estimates 

The first five columns of estimates in Table 6 used the data set with values at the 

month previous to the ETF closings.  As mentioned, the explanatory variables in Model 1 

are market capitalization, liquidity and the ETF return.  None of the coefficients of these 

variables is statistically significant different from 0 and the Adjusted R-Square is 0.037.  

In Model 2 we add the Tracking Error in addition to the three explanatory variables 

included in Model 1.  It is important to note that now the negative value of the Liquidity 

coefficient is statistically significant at the 5% level.  The negative sign implies that 

lower values for the ETF liquidity are associated with higher probabilities of failure or 

liquidation.  The Adjusted R-Square of Model 2 is 0.13.  In Model 3 we add the ETF Age 

and the Adjusted R-Square is 0.263.  This model presents the lowest values for the AIC 

and SBC statistical measures.  Also, the following explanatory variables are statistically 

significant (sign): Liquidity (negative), Tracking Error (positive), ETF Age (positive).  

The sign of the estimates indicate that lower liquidity values, higher tracking errors, and 

older ETFs are associated with higher probabilities of liquidation.  In Model 4 and Model 

5 the explanatory variables added, the Index Return and the Premium, are not statistically 

significant. 

3.4.2.2. Closing quarter estimates 

The five columns of estimates in the center of Table 6 use the closing quarter data 

set for the estimation process.  As the previous case, none of the estimates of the 

explanatory variables included in Model 1 are statistically significant.  Model 2 adds the 

Tracking error as explanatory variable.  In this model the following variables are 

statistically significant: Liquidity (negative), ETF Return (positive), and Tracking Error 
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funds.  One example of an illiquid and volatile index is an index that tracks small 

capitalization stocks.  A possible research could be the study of the effect of the small 

capitalization ETFs on the small capitalization index mutual funds. 

Other ETFs that require our attention are the actively managed ETFs.  The first 

twelve actively managed ETFs were launched during 2008.  There are certain issues 

about the way these ETFs could keep the transparency of the portfolio holdings.  Finally, 

there can be more contribution in the topic of the ETF liquidity.  The liquidity of the 

ETFs should be measured through the trading volume of the securities in the underlying 

portfolio and not through the trading volume of the ETF shares.   
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