*k

* kK

* kK k

(IN)EFFICIENCIES IN LATIN

a's

AMERICAN ETFS’

3

Yvonne Kreis™
johannes W. Licht™*
Alejandro J. Useche***

doi: 10.11144/Javeriana.cao29-53.elae. Este articulo es producto de la investigacién “Proyecto de in-
vestigacién en Finanzas Corporativas, Linea de investigacion en Finanzas”, financiado por la Universidad
del Rosario, Colombia, en colaboracion con Johannes Gutenberg Universitat Mainz (Alemania) desde 15-
02-2016 hasta 15-02-2018. El articulo se recibié 01-10-2016 y se aprobé el 30-11-2016. Sugerencia de
citacion: Kreis, Y., Licht, J. W., and Useche, A. (2016). (In)Efficiencies in Latin American ETFs. Cuadernos
de Administracion, 29 (53), 7-48. http://dx.doi.org/10.11144/Javeriana.cao29-53.elae.

PhDin Finance de Johannes Gutenberg Universitat Mainz, Alemania, 2010. Professor - Postdoctorate Fellow,
Chair of Banking, de Johannes Gutenberg Universitdt Mainz, Alemania.

E-mail: yvonne.kreis@uni-mainz.de

PhDin Finance (candidate), de Johannes Gutenberg Universitdt Mainz, Alemania, 2017. PhD Student, Chair
of Banking, de Johannes Gutenberg Universitdt Mainz, Alemania.

E-mail: lichtj@uni-mainz.de

Doctor of Business Administration de Swiss Management Center University, Zug, Suiza, 2012. Profesor
principal de carrera, Director de postgrados en Management, Escuela de Administracién de la Universidad
del Rosario, Bogotd, Colombia.

E-mail: alejandro.useche@urosario.edu.co

Cuad. admon.ser.organ. Bogotd (Colombia), 29 (53): 7-48, julio-diciembre de 2016
o o 7 J)D /




Yvonne Kreis, Johannes W. Licht, Alejandro . Useche

(In)Efficiencies in Latin
American ETFs

(In)Eficiencias en los
Fondos Cotizados en Bolsa
-ETFs- latinoamericanos

(In)Eficiéncias nos Fundos
de Indice -ETFs- latino-
americanos

ABSTRACT

This study empirically evaluates the pricing efficiency of several Latin
American Exchange Traded Funds (ETFs) regarding deviations of ETF
prices from their underlying net asset values (NAVs). A measure of these
inefficiencies is made by implementing a trading strategy and running
CAPM and Fama-French regressions to determine the excess return of
the trading. Results do not conform to the Efficient Market Hypothesis,
but rather support aspects of behavioral finance. Finally, it is addressed
how these inefficiencies influence the decision for ETF share creation
and redemption via logit regression analyses. Results highlight that
ETF authorized partners react to inefficiencies by trading within the ETF

primary market.
Keywords: Exchange-traded funds, inefficiency, price/
NAV ratio, creation & redemption, investments.
JEL Classification: G1o, G14, G15

RESUMEN
Este estudio evaltia empiricamente la eficiencia en la valoracién de va-
rios ETFs latinoamericanos, expresada en desviaciones de sus precios
de mercado frente a los valores liquidativos subyacentes. Se cuantifican
tales ineficiencias y se implementa una estrategia de negociacién verifi-
cada por regresiones basadas en el CAPM y el Modelo Fama-French. Los
resultados discrepan con la Hipétesis de los Mercados Eficientes y son
mejor explicados por aspectos de las finanzas comportamentales. Final-
mente, se examina cémo las desviaciones influyen sobre la decisién de
creacion o redencién de ETFs, mediante un analisis de regresion logistica.
Los resultados evidencian que los participantes autorizados reaccionan
ante las ineficiencias realizando transacciones en el mercado primario.
Palabras clave: fondos cotizados en bolsa, ineficiencia, coeficiente
precio/valor liquidativo, creacién y redencién, inversiones.
Clasificacién JEL: G1o, G4, G15

REsumo

Este estudo avalia empiricamente a eficiéncia na valoragdo de varios
ETFs (exchange traded funds) latino-americanos expressa em desvios
de seus pregos de mercado em comparacdo aos valores liquidativos
subjacentes. Quantificam-se essas ineficiéncias e implementa-se uma
estratégia de negociagdo verificada por regressdes baseadas no CAPM
e no Modelo Fama-French. Os resultados divergem com a hipétese
dos mercados eficientes e sdo mais bem explicados por aspectos das
financas comportamentais. Finalmente, examina-se como os desvios
influenciam na decisdo de criacdo ou retencdo de ETFs, mediante uma
andlise de regressdo logistica. Os resultados evidenciam que os partici-
pantes autorizados reagem ante as ineficiéncias realizando transagdes

no mercado primario.
Palavras-chave: fundos de indice, ineficiéncia, coeficiente preco-
valor liquidativo, criagdo e retengdo, investimento.
Classificagdo JEL: G1o, G14, G15
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Introduction

Investmentin exchange-traded funds (ETFs) have strongly increased over the past decade
(Blackrock, 2015). While this is a global development, most studies on ETFs focus on de-
veloped markets in North America or Europe. Yet, ETFs provide an opportunity to invest
in a well-diversified portfolio of assets in emerging markets. Only in a small number of
Latin American countries, ETFs track the respective market or index (e.g. in Colombia).
Here, aninvestmentin ETFs allows institutional and individual investors to invest in the
economy. Since several of these Latin American economies are stable and strongly de-
veloping, the interest in these ETFs will likely increase in the future.

Inthis paper, we focus on Latin American ETFs and provide a detailed description of their
level of (in)efficiency and share creation / redemption. We first examine the relation
between ETF prices and the value of the underlying portfolio, 7.e. the net-asset-value
(NAV). We find significant deviations of the market price from its fundamental value and
consider those to represent inefficiencies in the market. We explicitly analyze the devel-
opment of the respective price/NAV ratio over time and document a mean reversion in
said ratio. We then suggest a long-short trading strategy for Latin American ETFs that
yields significant positive excess returns. Thus, trading on deviations in the price/NAV
ratio exploits these inefficiencies.

Based on the analyses of the price/NAV ratio, we turn towards the question of how these
deviations are addressed within the market. As ETFs are created to track an underlying
index, deviations between prices and NAVs are undesirable. We focus on how the price/
NAV ratioinfluences the decisions of ETF share creation and redemption. We find that the
probability for ETF creation (redemption) is larger when the ETF is trading at a premium
(discount), i.e. when the ETF priceis above (below) the NAV. This documents a strong link
between the share creation and redemption process and ETF inefficiencies.

The finance literature has analyzed deviations between market prices and fundamental
pricesin ETFs (e.g. Madura and Richie, 2004; Tse and Martinez, 2007)*. Engle and Sakar
(2006) provide a comparison between domestic (U.S.) ETFs and international ETFs. In
bothintraday and end-of-day analysis, they find comparatively smaller and less persistent
price/NAV ratiosin U.S. ETFs potentially indicating a higher level of efficiency of the U.S.

1

For a review of the empirical literature on ETFs, we refer to Boldin and Cici (2010).
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ETF market (at that time). Aber et al. (2009) examine the price volatility and tracking
ability of iShares ETFs; they find that ETFs more often trade at a premium than at a dis-
count and exhibit a comparatively large volatility in daily prices.

Inasimilarregard, Delcoure and Zhong (2007) document significant deviationsin price/
NAV ratios which they attribute to an excessive ETF price volatility. These deviations are
generally eliminated within two trading days. In contrast, Fulkerson and Jordan (2013)
show deviationsin price/NAV ratios to persist for up to five trading days with some mean
reversion. Their results also indicate the price/NAV ratio to have some predictive power
on future returns. To exploit this information in a portfolio strategy, Petajisto (2013)
evaluates ETFs relative to peer groups tracking similar underlying assets. Based on the
over-/undervaluation of individual ETFs, he derives an active long-short trading strategy.

Elia (2012) examines the premiums of Asian ETFs traded on the Italian markets, finding
results comparable to Delcoure and Zhong (2007). DeFusco et al. (2011) examine the
pricing deviations of the three most liquid ETFs (Spider, Diamonds, and Cubes) between
1999 and 2007 and document a predictability of price deviations.

Research related to ETFsin Latin American markets remains scarce. Rodriguez (2014) ana-
lyzes a sample of iShares from Brazil, Mexico, and Peru. He finds that although prices and
NAV show a close relationship, Latin American ETFs are more likely to trade ata premium
thanatadiscount. Inaddition, these deviations from net asset value (NAV) tend to persist
for more than a day. Sampaio and Melo (2013) focus on arbitrage strategies with ETFsin
the Brazilian market. Using a high-frequency time series, they document share-pricing
inefficiencies. Charteris et al. (2014) study premiums and discounts of ETFs in a sample
of emerging markets (Brazil, India, South Africa and South Korea). The authors find evi-
dence for feedback trading significantly increasing in the presence of lagged premiums;
aresult directly linked to the ETF share creation and redemption process. In this context,
Antoniewiczand Heinrichs (2014) explain the creation and redemption processin detail
and explicitly state that the costs of creating and redeeming ETF shares are based on
the NAV value (and not the current ETF price). Osterhoff and Overkott (2016) focus on
the impact of ETF share creation and redemption on the underlying stocks’ return and
the efficiency of the closing auction. The authors focus on the authorized partners (AP)
incentives for manipulating closing prices.

We contribute to the literature in several ways: First, we are one of the first to specifically
analyze the ETF marketin Latin America. Considering the stable economic growth of Latin
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American countries like Chile and Peru and the zero-interest-investment scenario in most
developed countries, the interest for Latin American markets is likely to increase. Thus,
a particular focus on Latin America provides important insights for investors. Second,
we provide a detailed analysis of discrepancies between ETF prices and the NAVs of their
underlying portfolios. This documents the level of (in)efficienciesin the respective mar-
kets and thereby adds to our understanding of market development and depth. Finally,
we contribute to the literature on ETFs” APs. While the liquidity in ETFs is generally as-
sumed as given, itis important to note that APs ensure this liquidity via transactions in
the primary market for ETFs. Only a small number of papers has so far focused on APs in
ETF markets and analyzed their decisions for share creation and redemption.

The paper is structured as follows: Section 1 provides some background information on
ETFs, section 2 provides a short discussion of price inefficiencies from an efficient market
vs. behavioral finance point of view. Section 3 presents our data and research method-
ology. Section 4 presents our results for the development of the price/NAV ratios, the
long-shorttrading strategy, and the ETF share creation and redemption process. Finally,
the findings, conclusion, and suggestions for future research are presented.

1. Background on ETFs

An ETF is a marketable security that aims to replicate the performance of a particular
benchmark index of stocks, bonds, commodities, currencies or other underlying assets.
These index-linked securities thus facilitate the investment in a market and/or index,
i.e. they enable investors to trade broadly diversified portfolios of securities in single
transactions (Picard and Braun, 2010). ETFs thereby provide a high level of diversification
with low trading costs.

ETFs are very similar to index mutual funds because they are passively traded diversified
portfolios of securities, but unlike mutual funds, ETFs are traded like individual stocks
listed on stock exchanges and their price is influenced by supply and demand (Gastin-
eau, 2011). Moreover, itis allowed to perform transactions such as short-selling, margin
trading and stop-loss orders for ETFs (Deville, 2008). Other important advantages are
low costs, high liquidity, flexibility and transparency compared to mutual funds (Bas and
Sarioglu, 2011). When aninvestor buys shares of a given ETF, he/she is indirectly buying
shares of a portfolio that tracks the underlying index: In this sense, ETFs “don’t try to
beat the market, they try to be the market” (NASDAQ, 2016).

Cuad. admon.ser.organ. Bogota (Colombia), 29 (53): 7-48, julio-diciembre de 2016

11



12

Yvonne Kreis, Johannes W. Licht, Alejandro . Useche

Toronto Index Participation Shares (TIPS) were the first ETFs, launched in 1990 in the
Toronto Stock Exchange; later, ETFs were introduced in 1993 in the U.S. to replicate the
S&P 500 index (Standard & Poor’s Depositary Receipts - SPDR or “Spider” currently the
largest ETF by asset under management). In Europe, Deutsche Borse and the London
Stock Exchange were the pioneers on the ETF market on 2000 with the XTF and ExtraMARK
(Zopounidis et al., 2008). ETFs are now one of the most popular financialinstruments in
many places around the world: Data from World Federation of Exchanges shows that ETFs
listed in 2003 totaled 331, while in 2016 this number increased to 9,528 with a global
market capitalization of USD 67.2 trillion at the end of June 2016 (World Federation of
Exchanges, 2016). Their arrival to Latin America has been very recent: For example, in
Chile, the first ETF arrived in 2009 linked to the Santiago IPSA index, while in Colombia
ETFs were launched in 2011 to track the Colcap-20 index.

ETFs can be considered a hybrid between stocks and mutual funds, and thus they have in
fact two prices: Their market value (price at which shares can be bought or sold on the
exchange) and their NAV. According to the law of one price, security prices should be the
same in different markets due to arbitrage activity (Hasbrouck, 1995). In that sense, it
could be expected that fluctuations in secondary market prices would follow the same
index returns, but, given that the shares are traded on the stock exchange and that mar-
kets are not fully efficient, there is usually a difference between the fundamental value
of the fund and the market price.

The concept ofan ETF builds on successful “index tracking”, which means that ETFs follow
a specific benchmarkindex in order to deliver its return as closely as possible, such as a
stockindex or bond index. In the case of full-replication ETFs, the portfolio of underlying
stocks is physically held by the ETF. Consequently, the ETF price should generally equal
the price of the underlying portfolio, i.e. the price/NAV ratio should equal 1. Considering
transaction costs and bid-ask spreads may explain part of the variation between ETF prices
and their NAV (see e.g. Charupat and Miu, 2013). Deviations between the ETF price and
its NAV may also be explained by the (generally) higher liquidity of ETFs. This makes it
more feasible for institutionalinvestors to trade even a larger volume in the ETF than in
local markets. Thus, there may be higher supply or demand in ETF markets than in local
markets leading to the price/NAV ratio deviating from 1.

To ensure the successful tracking of an ETF, an adequate liquidity is necessary so that the
market can eliminate the deviations via supply and demand. Each ETF has a so-called au-

Cuad. admon.ser.organ. Bogota (Colombia), 29 (53): 7-48, julio-diciembre de 2016
O o 7 DD /




(In)Efficiencies in Latin American ETFs

thorized partner (AP) who ensures the tradability (and thus liquidity) of the ETF. In this
context, itisimportant to note that the total number of shares is not constant for ETFs.
New shares may be created at any time and shares may also be redeemed at any time.
This creation and redemption of ETF shares is a service provided by the AP. For example,
inthe case of share creation, the AP acquires the respective underlying assets in the sec-
ondary market, transfers these to the ETF Company, and gets the respective newly issued
number of shares in return. The opposite occurs in the case of share redemption. Thus,
the AP not only manages the total number of shares, but may also impact the respective
price/NAV ratio via the transactions in the secondary market, i.e. the AP’s creation and
redemption decision may have a direct impact on the price/NAV ratio and thus the level
of inefficiencies.

In addition, the AP may create or redeem ETF shares for its own account. As the AP is
generally a large financial institution, it may use its own money to create or redeem ETF
shares whenever these actions are profitable. The AP is the main agent in the primary
market for ETFs. Hence, the respective creation or redemption decision does not need
to be met by supply and demand in the secondary market for ETFs. ETF shares are always
created and redeemed for the value of their underlying assets. Therefore, it is profitable
forthe AP to create (redeem) ETF shares when the ETF price s significantly above (below)
the value of the underlying portfolio. For example, when the ETF trades at a significant
premium, the AP would buy the underlying portfolio and trade it in for ETF shares that
currently trade at a higher price.

2. Price (in)efficiency: A short review

Classic finance theory assumes investors to be rational markets to be efficient, and ac-
tual security prices to reflect their fundamental values (Fama, 1970, 1998). Moreover,
the traditional theory states that even if investors are not fully rational, their biases are
not systematic. Therefore, such biases wash outin aggregation, and even if a few inves-
tors were systematically biased, rational ones would be able to take advantage of the
situation and irrational investors should eventually be driven out of the market (Rau,
2010). Nonetheless, over the last decades, research on the markets’ actual behavior has
documented evidence against the Efficient Market Hypothesis (EMH).

EMH considers that the current market price of a financial security tends to its fundamen-
tal value, calculated by discounting future cash flows. The EMH neither specifies future
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cash flows nor the adequate discount rate. It rather assumes that markets use themin a
correct manner, consistent with a normatively acceptable preference specification, so the
price equals the best possible estimate of the present value of its expected cash flows.

Fama (1965) states thatin an efficient market, prices will be good estimates of fundamental
values, and they correctly reflect the preferences of investors and underlying risk. If all
investors are rational and markets are efficient, they will value securities as equivalent
to their expected discounted cash flows. If the price is below the fundamental value, in-
vestors will increase demand until the price returns to equilibrium. If the price is above
the fundamental value, investors will sell (or short-sell) the security. In the case that
some investors are “irrational”, trading amongst each other and with rationalinvestors
will make their misperceptions to cancel each other out (Szyska, 2010).

Forsome decades, the EMH was accepted by the majority of finance scholars, 7.e. individ-
ual rationality and market efficiency were taken as a fact. When new information comes
tothe market, itis assumed to spread quickly and to be correctlyincorporated into stock
prices. In this case, neither technical analyses nor fundamental analyses are useful to
build a profitable investment strategy.

Buta growing number of scholars believed stock prices to be predictable to some degree,
if psychological and behavioral aspects were taken under consideration. This led to the
development of behavioral finance, a term that Shefrin (2002) defines as “the study of
how psychology affects financial decision making and financial markets”. Many empir-
ical studies started to show evidence of persistent imperfections and reqular patterns
in financial markets (Shiller, 1981; Ippolito, 1989; Lakonishok et al., 1992), indicating
thatin many markets prices are different from fundamental values in a systematic way,
and thatinvestors are “irrational” and their biases do not cancel each other, sometimes
evenin the long run. Such facts started to be called “anomalies” because they departed
from the traditional assumptions of financial theory.

Behavioral finance points out a group of limitations that may explain why rational ar-
bitrageurs do not (or cannot) take immediate actions that would equal prices to funda-
mentalvalues: Limits to arbitrageinclude noise trader risk, fundamental risk (DeLong et
al., 1990; Shleifer and Summers, 1990), synchronization risk (Abreu and Brunnermeier,
2002) and implementation costs, along with regulatory and institutional barriers (Shleifer
and Vishny, 1997).
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Three main theoretical explanations have been proposed by behavioral finance for the
observed departure from market efficiency (Shleifer, 2000): The first, investors are not
fully rational (Kyle, 1985; Black, 1986); DeLong et al., 1990; Barberis and Thaler, 2003);
the second, trader irrationalities do not cancel each other out because they are not
random but correlated (Kahneman and Tversky, 1979; Kahneman and Riepe, 1998); and
the third, arbitrage is not always risk-free (Goodfellow et al., 2001). In the presence of
limits to arbitrage, noise traders could drive prices away even more from its equilibrium
level (Lee et al., 1991). Hence, security prices may not immediately revert to their fun-
damental values.

In subsequentanalyses, we examine the level of (in)efficiencyin Latin American ETFs by
focusing on the relation of market valuation (ETF price) and fundamental valuation (net
asset value). By suggesting a simple long-short trading strategy, we test for market ef-
ficiency, i.e. if these markets are perfectly efficient, a naive long-short-trading strategy
should not generate a positive excess return.

3. Data and methodology

We aim at furthering the understanding of ETFs in Latin American countries and therefore
strictly limit our data to those equity ETFs tracking one (or several) countries / indices
in this geographical region. We furthermore restrict ourselves to ETFs offered by larger
ETF providers like iShares and Global X.

Despite ETFs" popularity in most western countries and their strong growth in recent
years, the number of ETFs in Latin American countries is still highly limited. In sample
creation, we checked for ETFs with this geographical focus in Bloomberg and could only
identify seven ETFs fitting the following criteria: Tracking an index in Latin America,
trading at the New York Stock Exchange (NYSE), and following an asset based replication
strategy?. These ETFs are: Global X FTSE Andean 40 (Andean), Global X MSCI Argentina
(Argentina), iShares MSCI Brazil Capped (Brazil), iShares MSCI Chile Capped (Chile),
iShares MSCI Colombia Capped (Colombia), iShares MSCI Mexico Capped (Mexico), and
iShares MSCI Peru Capped (Peru).

2 The ETFs do not necessarily need to follow a full replication strategy, but swap- and/or derivatives-based
replications are excluded.
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Table 1
Descriptives of ETFs
ETF First trading Volume Market cap

Andean 03 Feb 2011 3,818 5
Argentina 03 Mar 2011 30,487 22
Brazil 01 Apr 2002 12,916,715 2,883
Chile 16 Nov 2007 297,667 232
Colombia 20 Jun 2013 6,053 15
Mexico 28Jan 1999 2,145,733 1,726
Peru 22 Jun 2009 76,613 168

Note: Descriptive information for seven Latin American ETFs in 2015. Volume represents the average daily trading volume in
2015, and market cap shows the average daily market capitalization in million USD in 2015.

Source: Own elaboration base on Bloomberg data.

For these seven ETFs, we collect data from the Bloomberg database for the time period
from the respective first trading day up to 25 July 2016. Our data encompasses the daily
close price of the ETF, the daily NAV, the daily market capitalization, and the daily volume
traded. Table 1 provides an overview of ETF inception dates, average trading volume (in
2015), and average market capitalization in USD (in 2015).

The dailyinformation on each ETF’s NAVis taken from Bloomberg. Regarding the NAV cal-
culation, the Bloomberg Trade Book gives the following statement: “To establish the daily
NAV, the fund chooses a specific time every day at which to value its underlying assets.
For example, for an equity ETF, the NAV is calculated once all the markets being tracked
bythe ETF’s underlying assets have closed” (see https://www.bloombergtradebook.com/
blog/challenges-etf-nav-trading/). Moreover, itis mentioned that the respective calcu-
lations are always done in the base currency of the fund. The NAV information provided
by Bloomberg is the official information presented by the fund administrator.

In our sample of Latin American ETFs trading at the NYSE, the base currency is the US
dollar (US-$). The respective NAVinformation taken from Bloombergis also in US-$ with
conversions from local stock prices (in local currencies) done by the fund administrator
or a third-party provider.

We further use the official data provided by Bloomberg to determine the daily number of

total shares outstanding for each ETF. Hereto, we divide the daily market capitalization
by the daily close price. We check this time series for potential errors and also adjust for
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minor deviations due to the price information being limited to two decimals. Changes
in the number of total shares outstanding for each ETF allow us to clearly identify share
creation and redemption events.

The sample encompasses the majority of ETFs in this region, but the respective constit-
uents are highly heterogeneous. For example, they strongly differ in size (measured by
market capitalization) and daily trading volume. The ETFs for Mexico and Brazil are very
large in capitalization, while the ones focusing on the Andean region and Colombia are
fairly small for international standards. Five ETFs are issued by iShares, while two are
issued by Global X. While the Mexican ETF has been public since 1999, the Colombian ETF
was only initiated in 2013.

After checking for data errors in either time series, we use this information to calculate
the respective returns and the price/NAV ratio. The price/NAV ratio is calculated as the
ratio of daily ETF close prices over end-of-day NAVs for each ETF. When market valuation
equals fundamental value, this ratio equals 1. When market valuation is higher (lower)
than fundamental value, the price/NAV ratio is above (below) 1, i.e. the respective ETF
trades at a premium (discount).

We consider strong deviations from 1in the price/NAV ratios as inefficiencies in the Lat-
in American ETF market. If these inefficiencies in the price/NAV ratio contain valuable
information, it should be possible to exploit a positive excess return based on trading
on the price/NAV ratio. Hereto, two underlying assumptions need to be met: first, the
price/NAV ratio is mean reverting (e.g. Gasbarro et al., 2003; Petajisto, 2013), and
second, the adjustment in the price/NAV ratio predominantly occurs via changes in ETF
prices. Before implementing a long-short trading strategy, we therefore test for these
assumptionsin our sample.

Regarding the first assumption, we analyze average changes in price/NAV ratios for the
long (short) position over time while holding the respective constituents constant. We
calculate the price/NAV ratio for the long and the short positions at each trading day t,
then hold these two constituents fixed, and calculate the price/NAV ratio on the previous
trading day t— 1 and on the following trading day t + 1. Regarding the second condition,
we now need to analyze whether this mean reversion is predominantly caused by changes
in ETF prices or changesin NAV. We therefore calculate the average change of ETF prices
(r,;) and the average change of NAV (r, , ) for ETFs trading at the lowest discountand the
highest premium, respectively.
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Inorderto quantify the size of these inefficiencies, we suggest a long-short trading strat-
egy based on price/NAV ratios. Regarding the return expectation of individual ETFs, we
generally expect ETFs currently trading at a discount (price < NAV) to experience a price
increaseinthe nearfuture, i.e. a price adjustmentin order to initiate a mean reversion of
the price/NAV ratio to 1. For ETFs currently trading ata premium (price > NAV), we expect
a price decrease in the near future so that the price/NAV ratio reverts to 1.

Our trading strategy therefore focuses on the two ETFs with the daily extreme price/NAV
values within the sample of Latin American ETFs. We go long with the ETF with the lowest
price/NAV ratio and go short with the ETF with the highest price/NAV ratio. We hold both
positions for one trading day, liquidate the long and the short position, and immediately
restart our trading strategy®. Thus, we solely trade ETFs at the NYSE and do not make any
transactions in the portfolio of stocks (NAV) at local exchanges.

Since we suggest an active trading strategy that requires two individual trades per day,
we only start the implementation of our strategy when at least three ETFs are available
to us, i.e. the sample period starts on 19 November 2007 when Brazil, Chile, and Mexico
are traded. And the sample itself increases with every newly incepted ETF up to 20 June
2013 when Colombia first traded.

Intheanalysis of this long/short trading strategy, we address the influence of difference
in risk exposure. Hereto, we follow the time-series approach suggested by (Black et al.,
1972) in testing the Capital Asset Pricing Model (CAPM) and also utilize Fama-French
riskfactors (Famaand French, 1993). For the long portfolio, the short portfolio, and the
combined long-short trading, we thus calculate the following regressions:

CAPM: Tie = a,ic + ﬁicrt,RMRF + Eict

_ _F F F F F
Fama French: Tie = & + BirmreTermrr + BisupTesme + BiumiTeumr + €ie

3 Please note that short selling ETFs at NYSE is possible, even when markets are on a downtrend (no uptick
rule). We refer to SEC file TP-0707 (https://www.sec.gov/divisions/marketreg/mr-noaction/etifclassre-
lief102406-msr.pdf). For more information on ETF short selling, we refer to Deville (2008) and Madura and
Ngo (2008).

Cuad. admon.ser.organ. Bogota (Colombia), 29 (53): 7-48, julio-diciembre de 2016




(In)Efficiencies in Latin American ETFs

with r, the excess return of ETF 7 at trading day ¢ over the risk free rate, r, ., the market
excess return with the value-weighted return of all CRSP firms incorporated in the U.S.
and listed on the NYSE, AMEX, or NASDAQ as the market, I, sus the Fama-French factor for
“small minus big” with daily global factor data taken from Kenneth French’s webpage,
andr,,, the Fama French factor for “high minus low” again with daily global factor data

taken from Kenneth French’s webpage.

After the documentation and analysis of inefficiencies in Latin American ETF pricing,
we then turn to the question of how these inefficiencies may be addressed within the
market. As ETFs aim at replicating the underlying portfolio, deviations between the ETF
price and the NAV are undesirable. Therefore, the AP’s decision for share creation and
redemption may be directly influenced by the price/NAV ratio. We analyze the relation
of the AP’s creation and redemption decision and the respective price/NAV movement
for the sample of iShares ETFs*.

We conduct a two-step analysis: We first analyze creation and redemption events sep-
arately in a respective event study for each ETF. For a time window of five trading days
before and after the creation (redemption) event, we analyze the development of the
price/NAV ratio and the ETF return. Second, we analyze this relation via the following
logit regressions for each ETF:

CRiy = a; + Bo;PNAV;; + €,

1
CRi¢ = &+ BriPNAV s + €4 @)
CRi; = a; + B1;PNAV; ;.1 + B ;Return; ., + €, (2)
CRiy = a; + B1,;PNAV; 1.1 + By Return; .4 + B3 ;Volume; ;1 + €;; (3)

CR;; = a; + ,;PNAV; 1 + B, ;Return; ,; + B3;Volume;, ,
+ Ba; MarketCap; ;.4 + €;¢ (4)

4 In order to ensure comparability between the respective ETFs, the Andean and Argentina ETFs are not ad-
dressed as they are offered by another ETF provider.
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with CR being a binary variable taking the value of 1 when shares are created (redeemed)
in ETF7at day t, PNAV the price/NAV ratio, Return the ETF gross return over the previous
three trading days (P,_,/P, ,), Volume the log average volume traded in the ETF between
t-4andt- 1, MarketCap the ETF market capitalization at t — 1. In regression (5), we
additionally control for year-fixed effects.

4, Results

4.1 Development of Price/NAV Ratios

Table 2
Descriptive Statistics for ETFs

ETF mean std dev minimum maximum
r(ETF) -0.0007 0.0143 -0.0947 0.1122

Andean r(NAV) -0.0006 0.0116 -0.0728 0.0593
P/NAV 1.0002 0.0092 0.9180 1.0632

r(ETF) -0.0002 0.0166 -0.1285 0.0666

Argentina r(NAV) -0.0001 0.0152 -0.0826 0.0591
P/NAV 1.0008 0.0063 0.9686 1.0524

r(ETF) 0.0006 0.0248 -0.1963 0.2558

Brazil r(NAV) 0.0004 0.0231 -0.1578 0.2337
P/NAV 1.0007 0.0095 0.8913 1.0782

r(ETF) 0.0001 0.0169 -0.1207 0.1569

Chile r(NAV) 0.0000 0.0148 -0.1034 0.1751
P/NAV 1.0000 0.0083 0.9102 1.0741

r(ETF) -0.0008 0.0184 -0.0823 0.0896

Colombia r(NAV) -0.0008 0.0150 -0.0697 0.0583
P/NAV 1.0045 0.0125 0.9188 1.1074

r(ETF) 0.0006 0.0186 -0.1241 0.2147

Mexico r(NAV) 0.0005 0.0167 -0.1012 0.1700
P/NAV 0.9995 0.0077 0.9488 1.0555

r(ETF) 0.0003 0.0146 -0.1378 0.1029

Peru r(NAV) 0.0003 0.1350 -0.1396 0.1016
P/NAV 0.9983 0.0073 0.9577 1.0286

Note: Descriptive statistics for each ETF over the full sample period. r(ETF) indicates the daily return of an individual ETF;
r(NAV) is the daily return of net-asset-values; and P/NAV represents the daily ratio of ETF prices to NAV.

Source: Own elaboration.
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Table 2 presents descriptive statistics for all ETFs in our sample. The average daily price/
NAV ratio is 1.0042, i.e. the ETF price is on average 0.42% larger than the price of the
underlying portfolios (NAV). In our sample, the lowest (highest) price/NAV ratio per ETF
i5 0.89143 (1.1074), i.e. ETFs trade within a range of 89.14% and 110.74% of the under-
lying assets (trading at a discount and premium, respectively).

While the ratio’s mean and median are close to 1, there are significant deviationsin time
series. Assuming ETFs trading at a premium (discount) to be overvalued (undervalued),
a price correction could occurin the (near) future. Hence, an investment in these ETFs
would then generate a negative (positive) excess return.

Figure 1 shows the development of the price/NAV ratio for individual ETFs over time. For
all ETFs, we see significant deviations from 1 in the price/NAV ratio. Most notably, the
Andean ETF has strong fluctuationsin price/NAV ratios in recent months. The sameis true
for Brazil (most likely due to political turbulences) and also for Colombia (most likely due
toits recentinception and thus smaller size). While the time series for Colombia may be
explained by its recent initiation, it is interesting to note that Mexico (as the ETF with
the longest time series) still shows considerable fluctuations in price/NAV ratios. Finally,
we also point out the similarities between Chile and Peru.
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Figure 1. Price/NAV ratio for individual ETFs over time

Source: Own elaboration.
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Toimplementa profitable trading strategy based on theinformation content of the price/
NAV ratio, two basic assumptions need to be met: first, the ratio needs to be mean re-
verting, and second, the main adjustment needs to occurin the ETF price (instead of the
underlying NAV). Regarding the mean reversion of price/NAV ratios, results in Figure 2
document a mean reversion in price/NAV ratios. For ETFs currently trading at the lowest
discount, the average price/NAV ratio that day is 0.9926. One day before (at t - 1), the
respective average price/NAV ratio was 0.9973; and one day later (at t + 1), the ratio is
back up to 0.9971. Thus, thereis a mean reversionin ETFs trading at the lowest discount.
A comparable resultis evident for ETFs currently trading at the highest premium. On the
day that they are selected in our long-short trading strategy, they on average trade at
a price/NAV ratio of 1.0093. One day before (at t - 1), the price/NAV ratio was 1.0046,
and itis at 1.0048 in t + 1. Hence, we also see a mean reversion for ETFs trading at the
highest premium. Consequently, these stronger deviations between ETF price and NAV
do not persistin the long run.

1.01

. ...... .
>
< 1.00
o
e. . [
"-.,. ____
0.99
t-1 t t+1
----- @+ LowP/NAV <+« 4+ High P/NAV

Figure 2. Average Price/NAV Ratio with Fixed Constituents

Note: ETFs are selected based on the highest and lowest price/NAV at time t. The price/NAV ratio is calculated with the same
constituents for the previous trading day t - 1 and the following trading day ¢ + 1. Results are average over the full sample period.

Source: Own elaboration.

We now turn towards the second assumption (i.e. the adjustment process in the price/
NAV ratio predominantly occurs in ETF prices). Results in Table 3 show the ETF prices as
wellas the underlying value of assets adapt. In the case of the long position, i.e. trading
in ETFs with the lowest discount, the ETF price increases by 0.25% over a single trading
day. With anincreasing ETF price, the price/NAV ratio is moving closer to 1. In addition,

Cuad. admon.ser.organ. Bogota (Colombia), 29 (53): 7-48, julio-diciembre de 2016




(In)Efficiencies in Latin American ETFs

the respective NAVs decrease by 0.21%in a single trading day, and thus lead to a further
increasein the price/NAV ratio. Hence, the mean reversion of the price/NAV ratio is driven
by changes in both ETF prices and underlying assets®. The respective opposite argument
holds for the short position, 7.e. trading in ETFs with the highest premium.

Results in Table 3, however, show that the impact of the ETF price movement is largerin
absolute terms than the adjustment in NAVs. Consequently, the larger changes in ETF
prices represent a larger (ex ante) return potential. Moreover, the changes in ETF prices
are exploitable with a single transaction; trading in the NAV (while theoretically possible)
would require a replication of the underlying portfolio which comes with a significantly
larger number of individual trades. Consequently, we also consider the second assumption
for profitable trading to be met.

Table 3
Average daily changes in ETF prices and NAV
Long position Short position
(re) 0.0025*** -0.0026***
(rw) -0.0021*** 0.0018***
A price/NAV ratio 0.0045%** -0.0044***

Note: ETFs are assigned based on price/NAV ratio on the previous trading day. Average daily changes in price/NAV ratio
(A price/NAV ratio) are dissected into changes in ETF prices (r,,) and changesin NAV (r,, ). ***/**/* denotes statistical
significance at the 1% / 5% / 10% level.

Source: Own elaboration.

4.2. Trading Strategy on Price/NAV Ratios

Our daily trading strategy consists of going long with the ETF with the lowest price/NAV
ratio and going short with the ETF with the highest price/NAV ratio. Figure 3 shows the
cumulative log return of this strategy over the full sample period. We see a strong and
significant positive cumulative return of the strategy with some very steep increases (e.g.
in 2007/2008) and periods of more moderate growth (e.g. during the financial crisis of
late 2008 to mid-2010). In general, resultsin Figure 3 show thatimplementing this long-
short trading strategy is profitable and that a diversified, strategic investment in Latin
American ETFs may lead to significant positive returns®.

5 Thisisin contrast to previous results for the European market as documented by Kreis and Licht (2016).

®  Weare omitting trading costs in this analysis. For a detailed analysis of the impact of trading costs, we refer
to Kreis and Licht (2016).
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Figure 3. Cumulative log return of long-short trading strategy

Source: Own elaboration.

We address the risk exposure of the long-short strategy by testing the Capital Asset Pric-
ing Model (CAPM) and Fama-French risk factors. Results in Table 4 show that our trading
generates a significant excess return (o) of 0.5% per day. The long and the short position
contribute almost equally to this average daily excess return. In addition, the () coef-
ficients for the long and the short positions are similar so that they lead to a reduction
in overall risk exposure in the long-short strategy. In general, the deviations between
ETF prices and NAVs represent mispricing, and assuming a large enough deviation covers
possible trading costs, these also represent an arbitrage opportunity.

While we do not control trading costs in our analyses, we provide the interested reader
with a short discussion of (potential) trading costs. These would consist of three compo-
nents: 1) transaction costs at the NYSE. The transaction costs for ETF are between US-$
0.0020 and US-$ 0.0031 per share, depending on ETF liquidity. This equals an average
transaction cost of 1.4 bp. Since we make four trades per day (one long, one short, and
liquidating the long and short positions of the previous trading day), transaction costs
of 5.6 bp would incur each day; 2) shorting fees. Short selling fees are a compensation
for the opportunity cost of money. As we hold the position for a single day, the impact
of this opportunity cost is fairly small. Moreover, when we consider the low interest rate
environmentin the U.S. for most of our sample period, the influence of this short selling
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feeis most likely negligible. 3) the bid-ask spread. Previous analyses in other ETF markets
(see e.g. Kreis and Licht, 2016) have shown the bid-ask spread to have a non-negligible
impact on ETF trading. Unfortunately, we do not have thisinformation availableto usina
sufficient frequency. Thus, we can only assume the bid-ask spread to lower the excess return.

Table 4
Regression results of the long-short trading strategy
Long Short Long-short
Panel A: CAPM
o 0.0021*** -0.0029*** 0.0050***
B¢ 1.0250*** 1.1384*** -0.1133***
R? 0.4799 0.5029 0.0070

Panel B: Fama-French

a 0.0021*** -0.0029*** 0.0050%**
B er 1.0287*** 1.1528*** -0.1239***
Bous -0.1784*** -0.3656*** 0.1871%**
Bt 0.0577 0.0827 -0.0252
R 0.4825 0.5133 0.0095

Note: ETFs are assigned based on price/NAV ratio on the previous trading day. ***/**/* denotes statistical significance at
the 1% / 5% / 10% level.

Source: Own elaboration.

It is now interesting to analyze how individual ETFs contribute to this overall result.
Table 5 shows the distribution of individual ETFs in long and short trading. For the long
position (i.e. ETFs trading at the lowest discount), a significant number of trades occur
in Peru, Mexico, Chile, and Brazil. Yet, the largest return contribution is achieved by
tradesin Andean, Chile, and Argentina. While we trade less frequently in these ETFs, the
individual trades actually provide a larger return. On the other hand, Peru most often
has the lowest discount, but trading on this information seems less profitable. Conse-
quently, the ETFs differ regarding the information content of their price/NAV ratio and
(ex ante) return expectation.

Asimilar reasoning holds for the short position, i.e. ETFs trading at the highest premium.
Results in Table 5 show that the largest number of short trades occurs in the Brazilian
ETF, yet this one had the lowest overall return contribution and we incur a loss in these
trades. On the other hand, we trade less frequently in the Andean ETF, but when we do
trade, the daily return is significant at 0.66% per day.
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Table 5
Contribution of individual ETFs to overall strategy
Andean Argentina Brazil Chile Colombia Mexico Peru
days traded 267 131 375 377 87 397 553
LONG  cum. return 3.46 3.01 1.13 3.40 1.63 1.77 1.36
daily return 0.0047 0.0084 0.0003 0.0033 0.0056 0.0014 0.0006
days traded 224 241 519 446 268 252 236
SHORT  cum. return 4.37 4.21 0.69 2.47 4.21 1.32 0.79

daily return 0.0066 0.0060 -0.0007 0.0020 0.0054 0.0011 -0.0010

Note: For the sample period 19 November 2007 to 27 July 2016, the number of days traded in the long / short position are
counted for each ETF. In addition, the cumulative return of these trades as well as the respective daily return are calculated
for the long and short position, respectively.

Source: Own elaboration.

These results show that individual ETFs in Latin America significantly differ in the in-
formation content of the price/NAV ratio. For example, the information in the Andean
and Argentina ETF seems valuable forinvestors and allows for a positive gross return. In
contrast, trading on the price/NAV ratio leads to a comparatively small return of 0.06%
per long trade and an actual loss of -0.1% per short trade. Regarding the Colombian ETF,
results should be interpreted with caution as the time series is fairly short.

4.3. ETF creation and redemption

For each ETF, we analyze creation and redemption events separately within a time window
of five trading days before and after the event. We first examine the development of the
price/NAV ratio together with the ETF return development. Results are presented for the
five iShares ETFs in Figures 4 to 8. These figures all follow the same structure: figure a)
shows the respective share creation and redemption events. Figure b) analyzes the P/
NAV ratio and ETF return for a time window of + five trading days around creation events,
and figure c) provides the information in the case of a redemption event.

Figure 4 displays results for Brazil. Figure 4(a) shows the respective creation and redemp-
tion events over time. We see that creation and redemption events clusterin certain time
periods. Forexample, up to mid 2009, there are hardly any redemption events, buta large
number of creation events, while from early 2013 onwards, redemption events occur
more often than creation events. When we now turn to Figure 4(b), we see the average
development of the price/NAV ratio and the ETF return around creation events (t = 0).
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att-1andthen decreases. Only in the case of Mexico, the ratio peaks at t.

This development isin line with the process of ETF creation. When the AP buys the re-
spective underlying assets (stocks) and hands them in for newly created ETF shares, it
thereby increases the demand for the respective stocks. Thus, the NAV should increase,
leading to a decrease in the price/NAV ratio. Moreover, this ETF creation at a time of com-
paratively high price/NAV ratios is strongly advantageous for the AP: the AP acquires the
underlying assets for a lower price as the ETF, i.e. the AP trades in a basket of stocks for

an ETF share with a higher valuation’.
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(c) event =redemption
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Figure 4. Analysis of creation and redemption events for the Brazil ETF

Source: Own elaboration.
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(c) event =redemption
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Figure 5: Analysis of creation and redemption events for the Chile ETF

Source: Own elaboration.
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Figure 6. Analysis of creation and redemption events for the Colombia ETF

Source: Own elaboration.
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(c) event =redemption
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Figure 7. Analysis of creation and redemption events for the Mexico ETF

Source: Own elaboration.
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Figure 8. Analysis of creation and redemption events for the Peru ETF

Source: Own elaboration.

Figure 4(b) also shows the development of the ETF return around creation events. There
is a strong positive ETF return between ¢t - 3 and t - 1; this development may be caused
by an increased demand for the ETF leading to higher prices and thus higher returns.
Following this reasoning, the increased demand for the ETF would also allow the AP to
create new shares to ensure the overall liquidity of the ETF and to reduce the mispricing
between ETF and the underlying portfolio.

Figures 5 to 8 show results for the ETF of Chile, Colombia, Mexico, and Peru, respective-
ly. Results are qualitatively comparable with the exception of Colombia. Here, we have
a very small number of creation and (in particular) redemption events, most likely due
toits comparatively short trading period since 2013. The results for Colombia are there-
fore statistically not robust and unfortunately do not allow insights into the creation
and redemption process in this market. The Colombian ETFis subsequently omitted from
further analyses.

The results from Figure 4 to Figure 8 suggest that the development of the price/NAV ratio
mayimpact the decision for share creation and redemption. To gain more detailed insights
into this relation, we analyze the influence of the price/NAV ratio on the share creation/
redemption decision via logit regressions for each ETF (see Section 4 for specification of
regression equations)?.

8 Wetreat spikesin the price/NAV ratio as trigger events for share creation and redemption. Allvariables used
in the regression analyses are based on trading in ETFs at the NYSE.
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Tables 7 to 10 display results of the logit regression and the marginal effects for creation
events; Tables 11 to 14 display results for redemption events. We first turn towards our
results for creation events. As results for all four ETFs are comparable, we focus in our
interpretation of results for Brazilin Table 7.

We first run logit regressions with only the price/NAV ratio over different lags as the
independent variable. Results in Table 7 show a positive impact for the price/NAV ratio
of tand t - 1 with the larger marginal effect associated with the latter one. Adding the
ETF price return over the previous three trading days does not have a significant impact
on share creation. In contrast, the log average volume traded over the previous three
trading days does have a significant positive impact, while the market capitalization of
the ETF has a negative influence in our logit regression.

These results show that an increase in the price/NAV ratio generally increases the prob-
ability of ETF shares being created. In this relation, the price/NAV ratio at £ - 1 has the
largestimpact on the creation decision at time t. Thisisin line with our previous reasoning
regarding AP’s incentives for share creation and the reduction of market inefficiencies
between ETF prices and NAVs.

In addition, the trading volume over the previous trading days also has a positive influ-
ence on the probability of share creation, i.e. the more trades occurin the ETF, the more
likely it is for the AP to create new shares, most likely to ensure the respective liquidity
in the market. For the market capitalization, we find a negative influence. When the
market capitalization is already high, the AP may apparently reduce her interventions
via share creation.

In the case of Mexico (Table 9), we find results comparable to those of Brazil, but here
the price/NAV ratio at time t has the largest impact (in comparison to the price/NAV ra-
tio at t - 1 for the remaining ETFs). This may be caused by closer economic ties between
Mexico and the United States (e.g. regarding NAFTA) and/or the Mexican ETF having a
significantly longer time series. Either reason may lead to a larger number of institutional
investors focusing on Mexico, leading to a faster response of the AP to deviations in the
price/NAV ratio and thus a faster ETF creation and redemption.

Results for the analyses of redemption events in Tables 11 to 14 find the respective op-

posite relation of the price/NAV ratio and redemption events. Here, the price/NAV ratio
has a significant negative impact on the redemption decision, 7.e. the lower the price/
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NAV ratio, the higher the probability for share redemption. This is in line with our prior
reasoning, too. When the ETF price is below its NAV, the AP trades ETF shares in for the
value of the NAV, i.e. the AP earns the respective deviation.

It is interesting to note that the market capitalization often has a negative impact on
the decision for both creation and redemption. This may be interpreted as the AP re-
ducing the liquidity management via share creation / redemption with an increase in
ETF size.

Finally, we provide results for the mean probability of share creation and redemption
in Table 6, i.e. the probability assuming all independent variables take on their mean
values. Hereto, we utilize the final logit regression equation, set all independent vari-
ables to their mean values, and calculate the average probability for share creation and
redemption in the respective ETF. The probability for creation and redemption generally
lies between 8% and 10.4%. Only in the case of Mexico is the probability for either event
significantly higher at 18.14% and 19.17% respectively.

Table 6
Probability for share creation and redemption with mean values for independent variables
Brazil Chile Mexico Peru
Creation 0.0831*** 0.0952*** 0.1814*** 0.0878***
Redemption 0.1040*** 0.0809*** 0.1917*** 0.0851***

Note: *** denotes statistical significance at the 1% level.

Source: Own elaboration.

Our results document a significant influence of the price/NAV ratio on the AP’s decision
for share creation and redemption. This result is in line with the literature on ETFs and
perfectly matches the conceptual considerations for an index-tracking asset. This paper
is - to the best of our knowledge - one of the first to analyze the AP’s decision process
empirically and to directly link it to market inefficiencies.

Conclusion
In this paper, we have empirically evaluated the pricing efficiency of a representative
group of Latin American ETFs (Global X FTSE Andean 40, Global X MSCI Argentina, iShares

MSCI Brazil Capped, iShares MSCI Chile Capped, iShares MSCI Colombia Capped, iShares
MSCI Mexico Capped, and iShares MSCI Peru Capped). Based on an analysis of price/NAV
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ratios, we have quantified these inefficiencies in a trading strategy and further analyzed
their impact on share creation and redemption.

Our results document significant deviations between ETF prices and underlying assets
in all ETFs. These deviations are generally larger than those in more developed financial
markets (e.g. U.S.) and they may be exploited in a long-short trading strategy. Thus, the
price/NAV ratio contains valuable information for investors. This finding contradicts the
assumption of the EMH and actually supports the presence of behavioral “anomalies”
like systematic biases.

However, individual market participants like the ETF's AP seem to be aware of these
inefficiencies and aim at reducing their impact. This is evident in the AP’s decision for
share creation and redemption being influenced by the price/NAV ratio. The analyses
have shown the probability for ETF creation (redemption) to be larger for ETFs trading
at a premium (discount). This documents a strong link between the share creation and
redemption process and ETF inefficiencies.

An alternative explanation for the results on share creation and redemption may be seen
in the AP trading on the respective arbitrage opportunity for its own account. As ETF
shares are always created and redeemed for the value of their underlying assets, it may
be profitable for the AP to create (redeem) ETF shares when the ETF price is significantly
above (below) the value of the underlying portfolio. Then, the AP would be exploiting an
arbitrage opportunity and thereby reduce the inefficiency in the market (by increasing
or reducing the respective liquidity in the ETF market). A detailed analysis of APs” profits
in share creation and redemption may be part of future research.

This paperis one of the first to empirically analyze Latin American ETFs. Considering the
stable economic growth in several Latin American countries like Colombia and the ze-
ro-interest-politics in most developed countries, the interest for Latin American ETFs is
likely to increase in the future. This paper documents the level of (in)efficiencies in the
respective markets and thereby adds to our understanding of market development and
depth. Finally, this paper contributes to the literature on ETFs’ APs. This paperis - to the
best of our knowledge - one of the first to analyze the AP’s decision process empirically
and to directly link it to market inefficiencies.

Future research on Latin American ETFs is critical. Although our sample encompasses the
most representative ETFs in this region, thereis a need to an enlargement of the sample
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in future research. In addition, we need to consider that our key variables (prices and
NAVs) were the closing value of each trading day. This information may contain some
noise. Therefore, a detailed analysis of intraday data would provide additional insights
into the price efficiency and the co-movement of ETF prices and NAVs.
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A. Appendix: ETF Creation Events

Table 7

Logit Regression Results for ETF Brazil

(In)Efficiencies in Latin American ETFs

(a) logit regression

® (@) ®3) (4) (5)
PNAVt 0.191"
(0.0837)
PNAVt1 0.330"" 0.322"" 0.323" 0.542"""
(0.0816) (0.0823) (0.0816) (0.0936)
Return 0.0229 0.0202 0.0242
(0.0171) (0.0157) (0.0176)
Volume 0.940"" 0.734™"
(0.219) (0.239)
MarketCap -0.827"
(0.339)
Constant -21.44" -35.33"" -36.91"" -52.40"" -53.32""
(8.390) (8.191) (8.324) (9.044) (13.07)
Time fixed effects No No No No Yes
Observations 2121 2121 2121 2121 2121
Pseudo R? 0.004 0.012 0.014 0.028 0.085
(b) marginal effects
1 (@) ®3) (4) (5)
PNAVt 0.0157""
(0.00683)
PNAVt1 0.0266""" 0.0259""" 0.0252""" 0.0359™"
(0.00645) (0.00648) (0.00626) (0.00605)
Return 0.00185 0.00157 0.00161
(0.00137) (0.00122) (0.00117)
Volume 0.0734™" 0.0487"""
(0.0166) (0.0158)
MarketCap -0.0548""
(0.0222)
N 2121 2121 2121 2121 2121
Source: Own elaboration.
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Logit Regression Results for ETF Chile
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(a) logit regression

(1) @ 3) ) )
PNAVt 0.832"""
(0.0909)
PNAVt1 1.075™" 0.961°"" 1.154™" 1.068™""
(0.0979) (0.0998) (0.110) (0.118)
Return 0.118™" 0.126""" 0.129""
(0.0249) (0.0262) (0.0276)
Volume 0.782""" 0.717"""
(0.103) (0.157)
MarketCap -0.347
(0.242)
Constant -85.18™"" -109.6™"" -110.0""" -139.6™" -124.0"""
(9.118) (9.821) (9.816) (11.24) (12.70)
Time fixed effects No No No No Yes
Observations 2114 2114 2114 2114 2114
Pseudo R? 0.059 0.091 0.104 0.144 0.184
(b) marginal effects
(1) (2) (3) (4) (5)
PNAVt 0.0883"""
(0.00902)
PNAVt1 0.108™" 0.0930""" 0.0995™"" 0.0838™""
(0.00894) (0.00909) (0.00886)  (0.00888)
Return 0.0114""" 0.0109"" 0.0102"""
(0.00236) (0.00223) (0.00215)
Volume 0.0674""" 0.0563"""
(0.00826) (0.0123)
MarketCap -0.0272
(0.0189)
N 2114 2114 2114 2114 2114

Source: Own elaboration.
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Table 9
Logit Regression Results for ETF Mexico

(a) logit regression

(1) @ 3) ) )
PNAVt 0.430™" 0.496"" 0.480"" 0.495™""
(0.0939) (0.0965) (0.0944) (0.0965)
PNAVt1 0.3417"
(0.0924)
Return 0.0984""" 0.0932™" 0.0966"""
(0.0178) (0.0173) (0.0177)
Volume 0.605""" 0.618"""
(0.163) (0.190)
MarketCap -0.151
(0.241)
Constant -44.51"" -35.59"" -60.89"" -67.82"" -66.717""
(9.397) (9.247) (10.09) (10.08) (12.11)
Time fixed effects No No No No Yes
Observations 2121 2121 2121 2121 2121
Pseudo R? 0.011 0.007 0.026 0.033 0.049
(b) marginal effects
(1) @ 3) ) )
PNAVt 0.0649™"" 0.0732"" 0.0706""" 0.0711"""
(0.0140) (0.0140) (0.0137) (0.0137)
PNAVt1 0.0517"""
(0.0139)
Return 0.0145™" 0.0137"" 0.0139""
(0.00258) (0.00251) (0.00251)
Volume 0.0890""" 0.0886"""
(0.0239) (0.0271)
MarketCap -0.0217
(0.0346)
N 2121 2121 2121 2121 2121

Source: Own elaboration.
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Logit Regression Results for ETF Peru
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(a) logit regression

(1) (2) (3) (4) (5)
PNAVt 1.072™"
(0.110)
PNAVt1 1.376™" 1.302""" 1.4117 1.308™"
(0.117) (0.122) (0.126) (0.134)
Return 0.0573™ 0.0298 0.0368
(0.0290) (0.0286) (0.0291)
Volume 0.605""" 0.549™"
(0.0810) (0.107)
MarketCap 0.0844
(0.200)
Constant -109.1°"" -139.6™" -137.9™" -153.3"" -145.2""
(11.02) (11.68) (11.71) (12.20) (13.62)
Time fixed effects No No No No Yes
Observations 1722 1722 1722 1722 1722
Pseudo R? 0.079 0.124 0.127 0.174 0.189
(b) marginal effects
(1) (2) (3) (4) (5)
PNAVt 0.103"""
(0.00948)
PNAVt1 0.120""" 0.113™ 0.113™ 0.0988™""
(0.00899) (0.00956) (0.00959) (0.0105)
Return 0.00496"" 0.00239 0.00278
(0.00251) (0.00230)  (0.00220)
Volume 0.0485™" 0.0415™"
(0.00647) (0.00824)
MarketCap 0.00638
(0.0151)
N 1722 1722 1722 1722 1722

Source: Own elaboration.
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B. Appendix: ETF Redemption Events

Table 11

Logit Regression Results for ETF Brazil

(In)Efficiencies in Latin American ETFs

(a) logit regression

® (@) ®3) (4) (5)
PNAVt -0.422"""
(0.0819)
PNAVt1 -0.464""" -0.491°"" -0.506""" -0.633""
(0.0835) (0.0856) (0.0868) (0.103)
Return 0.0260 0.0271 0.0443™
(0.0163) (0.0167) (0.0221)
Volume -0.281 0.248
(0.211) (0.242)
MarketCap 1.015™
(0.388)
Constant 40.09"" 44347 44,427 50.45"" 29.777
(8.181) (8.348) (8.374) (9.573) (12.74)
Time fixed effects No No No No Yes
Observations 2121 2121 2121 2121 2096
Pseudo R? 0.020 0.024 0.026 0.027 0.149
(b) marginal effects
1 (@) ®3) (4) (5)
PNAVt -0.0400""
(0.00754)
PNAVt1 -0.0437°"" -0.0459™"" -0.0471""" -0.0392"""
(0.00760) (0.00771) (0.00776) (0.00616)
Return 0.00243 0.00253 0.00274"
(0.00151) (0.00155) (0.00137)
Volume -0.0262 0.0153
(0.0196) (0.0150)
MarketCap 0.0628"""
(0.0242)
N 2121 2121 2121 2121 2096
Source: Own elaboration.
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Logit Regression Results for ETF Chile
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(a) logit regression

(1) @ 3) ) )
PNAVt -0.887"""
(0.0910)
PNAVt1 -0.921"" -0.774""" -0.881""" -1.0717""
(0.0919) (0.0967) (0.105) (0.121)
Return -0.130""" -0.119" -0.156™""
(0.0242) (0.0253) (0.0301)
Volume 0.928"" 0.762"""
(0.113) (0.155)
MarketCap -0.992"""
(0.347)
Constant 86.58"" 89.93™" 88.25™"" 86.42""" 129.6™""
(9.068) (9.158) (9.346) (9.869) (12.75)
Time fixed effects No No No No Yes
Observations 2114 2114 2114 2114 2092
Pseudo R? 0.075 0.080 0.099 0.151 0.193
(b) marginal effects
(1) (2) (3) (4) (5)
PNAVt -0.0843™""
(0.00817)
PNAVt1 -0.0868™"" -0.0704""" -0.0679""" -0.0620"""
(0.00816) (0.00850) (0.00788) (0.00691)
Return -0.0119""" -0.00916""" -0.00906"""
(0.00218) (0.00198) (0.00178)
Volume 0.0716™"" 0.0441"""
(0.00779) (0.00965)
MarketCap -0.0575"""
(0.0215)
N 2114 2114 2114 2114 2092

Source: Own elaboration.
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Table 13

Logit Regression Results for ETF Mexico

(In)Efficiencies in Latin American ETFs

(a) logit regression

1) @ 3) (4) (5)
PNAVt -0.536""" -0.546""" -0.536"" -0.556"""
(0.0934) (0.0951) (0.0945) (0.0988)
PNAVt1 -0.392""
(0.0911)
Return -0.115"" -0.111"" -0.1117""
(0.0180) (0.0180) (0.0185)
Volume 0.215 0.399™
(0.162) (0.186)
MarketCap 0.284
(0.243)
Constant 52.16™" 37.78"" 64.58™"" 60.09"" 53.85™""
(9.329) (9.103) (9.750) (10.24) (11.05)
Time fixed effects No No No No Yes
Observations 2121 2121 2121 2121 2121
Pseudo R? 0.016 0.009 0.037 0.038 0.051
(b) marginal effects
1) @ 3) (4) (5)
PNAVt -0.0839""" -0.0838""" -0.0824™"" -0.0836"""
(0.0144) (0.0144) (0.0144) (0.0147)
PNAVt1 -0.0619"""
(0.0143)
Return -0.0176""" -0.0171""" -0.0167"""
(0.00272) (0.00272) (0.00274)
Volume 0.0330 0.0600""
(0.0249) (0.0279)
MarketCap 0.0427
(0.0365)
N 2121 2121 2121 2121 2121

Source: Own elaboration.
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Table 14
Logit Regression Results for ETF Peru

(a) logit regression

(1) (2) (3) (4) (5)
PNAVt -1.562"""
(0.122)
PNAVt1 -2.020"" -1.941"" -1.825"" -2.005""
(0.141) (0.144) (0.144) (0.161)
Return -0.0937""" -0.0952""" -0.0917"""
(0.0294) (0.0285) (0.0312)
Volume 0.713™" 0.621""
(0.0854) (0.109)
MarketCap 1.322""
(0.329)
Constant 154.0"" 199.6™"" 201.0""" 181.17" 173.4™
(12.09) (14.03) (14.19) (14.20) (15.42)
Time fixed effects No No No No Yes
Observations 1722 1722 1722 1722 1591
Pseudo R? 0.142 0.202 0.208 0.257 0.270

(b) marginal effects

(1) (2) (3) (4) (5)
PNAVt -0.174""
(0.0117)
PNAVt1 -0.195™ -0.184™ -0.156™" -0.183"
(0.0117) (0.0119) (0.0116) (0.0140)
Return -0.00889""  -0.00815""  -0.00838™"

(0.00278)  (0.00245)  (0.00285)

Volume 0.0610""" 0.0567"""
(0.00734) (0.0102)
MarketCap 0121
(0.0291)

N 1722 1722 1722 1722 1591

Source: Own elaboration.
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