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Introduction

Market efficiency in developed capital markets has been examined 
extensively in the finance literature, but Kearney (2012) [14] sug-
gests that further research regarding market efficiency in emerg-
ing markets is warranted. Additionally, in a survey of  investor “re-
action, sentiment, and institutional trading in emerging markets,” 
Brzeszczynski, et al., (2015) [5] suggest a dozen separate areas of  
potential research in emerging financial markets (p. 339). These 
observations motivate the current study which examines the evo-
lution of  market price deviations from net asset value (NAV) in 
emerging markets exchange-traded funds (ETFs). The main find-
ings are that deviations from net asset values decrease markedly 
over time and are negatively related to both monthly ETF returns 
and the age of  the fund. Both findings indicate that efficiency 
in emerging markets ETFs follows a similar pattern to those in 
developed markets but may be limited by the “limits to arbitrage” 
that occur due to short selling constraints in these markets, as 
postulated by Schleifer and Vishny (1997) [21].

Investing in the ETFs of  emerging markets securities has seen 
increased interest [22] since the sector rose 37.4% in 2017 (as 
proxied by the iShares Emerging Markets ETF, symbol IEMG), 
as compared to 21.8% for the S&P 500 Index ETF (SPY). Inves-
tors are able to obtain broad exposure to these markets at a rela-

tively low cost in terms of  management fees and expense ratios. 
However, Angel et al., (2016) [1] demonstrate that the true cost of  
ETF investing must incorporate deviations from net asset value 
(NAV). They show that, although bid-ask spreads for ETFs may 
be narrow even for emerging markets ETFs, the true cost of  trad-
ing should incorporate a consideration of  deviations from NAV, 
since it can be an order of  magnitude higher than expense ratios 
due to the much larger bid-ask spreads of  the securities held by 
the ETF. Similarly, Blitz and Huij (2012) [4] show that tracking 
errors are substantially higher for emerging market ETFs when 
compared to developed market ETFs. While Hougan (2014) [11] 
states that investors’ most important consideration in an ETF 
purchase is its expense ratio, he also cites tracking error as an im-
portant consideration. Tang and Xu (2013) [24] provide a similar 
analysis, although their research only examines ETFs in China. 
Rompotis (2017) [19] provides somewhat conflicting information 
on the weak-form efficiency of  emerging markets ETFs, and the 
goal of  this study is to attempt to shed further light on the issue. 
Krause and Tse (2018) [16] provide information regarding the 
relative impact of  currency effects relative to the commodity pro-
ducing capabilities to the respective emerging markets. Currency 
fluctuations may also impose costs on emerging markets ETF in-
vestors. Since Yavas and Rezayat (2015) [29] find significant ben-
efits to diversifying via emerging markets ETFs, the issue seems 
to be of  interest to both institutional and individual investors. 
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Abstract

Exchange Traded Funds (ETFs) in emerging markets are currently popular with investors since they rose almost forty 
percent in 2017 on average, as opposed to the S&P 500 return of  just over twenty percent. Although ETFs are generally 
accepted as a low-cost alternative to investing in individual equities, this cost is increased by deviations from net asset value 
(NAV). The most important factor that determines significant deviations from net asset value for emerging markets ETFs 
is the presence of  negative returns and the resulting asymmetric volatility, while the age of  the fund is also an important 
factor. These results are most likely related to the inability of  market participants to short sell individual equities in emerging 
markets. A loosening of  restrictions on short selling in these markets may contribute to the more efficient impounding of  
information in security prices.
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Background information on the ETF industry and its importance 
in financial markets is provided by Madhavan (2014) [17]. 

To summarize the results of  this study, the overall average de-
viations from net asset value (DNAV) in our ETF data sample 
are near zero (18 basis points), but average absolute deviations 
from net asset value (ADNAV) average 2.61%. There is a clear 
decline in absolute deviations from net asset value (ADNAV) 
since these funds were introduced. While absolute deviations 
from NAV declined by 71.56% for developed European markets, 
they also declined by 30.60% for Eastern European and Russian 
ETFs, and 67.94% for general emerging markets exchange-traded 
funds. The results clearly indicate that deviations from net asset 
value are negatively related to contemporaneous monthly returns, 
which is most likely related to the inability to short sell securities 
in these markets. Evidence regarding the inability to easily short 
sell emerging markets securities is provided by Tully (2013) [27]. 
Fund age is another significant factor in the evolution of  market 
efficiency in these products, since deviations from NAV decline 
over time. The study also confirms the well-documented positive 
volume-volatility relations, and the results of  the study are con-
firmed by several tests of  robustness.

Data Sample

The data for this study is provided by the CRSP database of  secu-
rity and mutual fund returns, both of  which contain data for Ex-
change Traded Funds (ETFs) in emerging markets. As indicated 
in Table 1, there are 351 ETFs in the sample, including seven 
separate categories of  emerging markets ETFs and two compara-
ble developed market ETFs, which are included for comparative 
purposes. The comparative ETFs that are included are Developed 
European market ETFs and U.S. Small Cap ETFs, which seem 
most directly comparable to Emerging Markets ETFs.

The CRSP database provides daily net asset values, ETF prices, 
returns, and additional fund information. The daily NAV values 
are averaged on a monthly basis in order to provide comparable 
statistics for fund age and total net assets, which are reported on 
a monthly basis. Summary statistics for this data is provided in 
Table 1. The table indicates that mean monthly return of  these 
funds is 58 basis points (bps), with a similar standard deviation of  
64 bps. Overall deviations from net asset value (DNAV) are near 

zero (18 bps), but average absolute deviations from net asset value 
(ADNAV) total 2.61%, an indication of  potential market ineffi-
ciencies. The average age of  the sample funds is 6.09 years (73.06 
months), with a standard deviation of  5.07 years (60.82 months). 
Finally, the average size of  each fund is approximately $1.9 billion, 
with a wide dispersion of  net asset size (standard deviation of  
$11.7 billion). Because fund age is closely correlated with fund to-
tal net assets (Pearson correlations coefficient of  0.29), the latter 
variable is excluded from further analysis. Additionally, in order to 
explore the data in full and to avoid potential “omitted variable” 
bias, data are collected for each of  the funds’ expense ratios, man-
agement fees, and volume (turnover). None of  these variables are 
consistently significant when included in the empirical specifica-
tions below, so they are excluded from further discussion.

Further sample fund details are provided in Table 2, where fund 
characteristics are broken down by geographic region. As is evi-
dent for the Emerging Markets, there are regional funds with as 
few as three ETFs (the BRIC countries of  Brazil, Russia, India, 
and China), and as many as 61 for General Emerging Markets 
funds). Each of  the developed markets funds contains a slightly 
greater number of  funds (72 for developed European markets 
and 63 for U.S. small cap funds). The “youngest” group of  funds 
is that for Eastern Europe and Russia (average age 46.24 months), 
while the “oldest” group of  funds is the Developed European 
ETFs (average age 103.94 months).

More insightful information can be gleaned from Table 3 and the 
graphs in Figure 1. Table 3 contains data regarding the emerging 
markets funds’ start dates, as well as initial and final ADNAV’s, 
which indicate how markets have become more efficient over 
time. For each fund group, a 12-month rolling average ADNAV 
is calculated over the sample period, and substantial reductions in 
these deviations are observed over time. The greatest reduction 
is present in the Developed European markets, where ADNAV 
declines by 71.56% over the sample period, although all of  the 
ETF ADNAV values decline by at least thirty percent. The lower 
magnitude of  declines in ADNAV for the emerging markets may 
be related to constraints on short selling [27]. One of  the main 
results of  this study is provided in the graphs of  Figure 1 that 
demonstrate the clear decline in absolute deviations from net as-
set value (ADNAV) since their inception of  trading. All of  these 
markets have become more efficient over time, and the trends are 
obviously apparent in each of  the graphs.

Table 1. Summary Statistics for all Exchange Traded Funds from Emerging Markets, Developed European Markets, and U.S. Small-Cap 
ETFs.

All Funds in Sample (n = 351)

Obs. Mean Std. Dev.

Monthly Return  20,597 0.0058 0.0642

Deviations from NAV (DNAV)  20,597 0.0018 0.0101

Absolute Deviations from NAV (ADNAV)  20,597 0.0261 0.0252

Pos. Dev. NAV (DNAVP)  11,775 0.0038 0.0115

Neg. Dev. NAV (DNAVN) 8,822 -0.0025 0.0035

Age (months)  20,597 73.06 60.82

Total Net Assets ($MM)  20,597 1895.50 11689.06

Notes: This table provides summary statistics for all of  the fund-month observations in the data sample.
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Methodology and Empirical Results

In order to compare the fund returns more directly, panel-data 
regressions (with fixed-effects for each individual fund) are con-
ducted for the entire sample and each regional fund in Table 4. 
The dependent variable for all of  these specifications is the ab-
solute deviation from net asset value (ADNAV), while the inde-
pendent variables are the funds’ monthly returns and their age (in 
years) for each regional sector ETF i at time t:

ADNAVi,t = α+β1 RETi,t + β2 AGEi,t + εi,t ---- (1)

All of  the regressions are conducted with sample errors clustered 

by fund, as suggested by Petersen (2009) [18], and the results of  
this initial specification for all funds in the sample are provided in 
the first column of  Table 4. The results clearly indicate that devia-
tions from net asset value are negatively related to contemporane-
ous monthly returns. A one percent decrease in monthly returns 
leads to an increase in the average absolute deviation from net 
asset value of  7.4%, while the converse is true as well. Thus, dur-
ing periods of  negative returns that are generally associated with 
greater market volatility (the well-documented “asymmetric vola-
tility” phenomenon), deviations from fundamental value increase. 
This is most likely a result of  liquidity providers increasing bid-ask 
spreads to compensate for the increased volatility. This argument 
is explored extensively in the literature, including Subrahmanyam 
(1991) [23], Gorton and Pennachi, (1993) [9], Ben-David, Fran-

Table 2. Summary Statistics for all Exchange Traded Funds from Emerging Markets, Developed European Markets, and U.S. Small-Cap 
ETFs, separated by Region.

E. Europe and Russia 
(n = 5) China (n = 38) Dev. Europe (n = 72) Asia (n = 82) Lat. Am. (n = 20)

Variable Obs. Mean Std. 
Dev. Obs. Mean Std. 

Dev. Obs. Mean Std. 
Dev. Obs. Mean Std. 

Dev. Obs. Mean Std. 
Dev.

Monthly 
Return  429 0.0015 0.0811 1,972 0.0073 0.0845  3,574 0.0043 0.0578 4,400 0.0052 0.0592 1,265 0.0022 0.0754

Dev. 
NAV  431 0.0020 0.0039 1,997 0.0014 0.0097  3,606 0.0020 0.0056 4,461 0.0015 0.0082 1,275 0.0025 0.0177

Abs. 
Dev. 
NAV

 431 0.0324 0.0220 1,997 0.0335 0.0304  3,606 0.0246 0.0201 4,461 0.0246 0.0211 1,275 0.0308 0.0311

Pos. Dev. 
NAV  298 0.0037 0.0033 1,183 0.0048 0.0110  2,722 0.0032 0.0055 2,702 0.0044 0.0090  787 0.0054 0.0220

Neg. 
Dev. 
NAV

 133 -0.0019 0.0015  814 -0.0034 0.0041  884 -0.0018 0.0038 1,759 -0.0030 0.0035 488 -0.0023 0.0022

Age 
(months)  431 46.24 30.32 1,997 60.55 52.34  3,606 103.94 80.23 4,461 61.90 51.68 1,275 80.36 64.34

Fund 
Assets 
($MM)

 429 114.51 93.93 1,995 726.18 1623.91  3,582 640.92 1335.67 4,457 617.83 1541.54 1,275 1122.14 2236.86

U.S. Small Cap (n = 63) General EM (n = 61) BRIC (n = 3) Middle East and Africa 
(n = 7)

Obs. Mean Std. 
Dev. Obs. Mean Std. 

Dev. Obs. Mean Std. 
Dev. Obs. Mean Std. 

Dev.

Monthly 
Return 4,629 0.0095 0.0599 3,203 0.0046 0.0591  365 0.0046 0.0773  626 0.0029 0.0723

Dev. 
NAV 4,692 0.0013 0.0108 3,260 0.0030 0.0127  368 0.0010 0.0044  634 0.0020 0.0089

Abs. 
Dev. 
NAV

4,692 0.0248 0.0273 3,260 0.0235 0.0263  368 0.0315 0.0231  634 0.0311 0.0228

Pos. Dev. 
NAV 3,595 0.0019 0.0122 2,270 0.0057 0.0143  192 0.0039 0.0042  392 0.0066 0.0075

Neg. 
Dev. 
NAV

1,097 -0.0008 0.0020  990 -0.0032 0.0032  176 -0.0021 0.0016  242 -0.0054 0.0053

Age 
(months)

 
4,692 80.21 54.30 3,260 48.81 37.33  368 62.61 36.77  634 61.68 44.61

Fund 
Assets 
($MM)

4,692 1687.08 4475.96 3,257 1872.39 6827.70  368 387.89 312.10  634 210.90 227.46

Notes: This table provides summary statistics for all of  the fund-month observations in the data sample, separated by region.



Krause TA. Market Efficiency in Emerging Markets ETFs. Int J Financ Econ Trade. 2019;3(3):64-73.

67

 OPEN ACCESS                                                                                                                                                                                https://scidoc.org/IJFET.php

zoni and Moussawi (2014) [3], Krause et. al., (2014) [15], Sarwar 
and Khan (2017) [20], Teng-Ching and Kuei-Yuan (2017), and 
Badshah (2018) [2]. The results are also economically and statisti-
cally significant for all of  the regions under study. The coefficients 
are highest for developed European funds (coefficient of  -0.097), 
and lowest for U.S. Small Caps (coefficient of  -0.056). 

The negative and significant coefficients for fund age demon-
strate that the effect of  negative returns on deviations from NAV 
is attenuated by the number of  years that a fund has been in exist-
ence. In terms of  economic significance, the negative and signifi-
cant coefficient for returns of  all sample funds (-0.002) indicates 

that a one-year increase in fund age is associated with a 20-ba-
sis point decrease in average ADNAV for the full sample, while 
the results are slightly more pronounced for Chinese and BRIC 
country ETFs (coefficients of  -0.003, or 30 bps). As indicated by 
the negative and significant coefficient for fund age, the effect 
of  negative returns on deviations from NAV is attenuated by the 
number of  years that a fund has been in existence. As a robust-
ness check on the model specification, the data is examined for 
the potential for endogeneity that may bias the panel data regres-
sions, due to potential correlations among the dependent vari-
ables and the error terms. Thus, Hausman tests for endogeneity 
[10] are specified for the entire sample and for each particular 

Figure 1. ETF Monthly Absolute 12-Month Deviations from Net Asset Value (ADNAV) for Emerging Markets funds, including 12-Month 
Rolling Average.

Table 3. Six month rolling average ADNAV for each ETF group (month-end values).

Region Sample 
Start Date

First 12-month rolling average 
Absolute Deviation from NAV

Sample End 
Date

Final 12-month rolling average 
Absolute Deviation from NAV Reduction Months 

in Sample

E. Europe & Russia 
(n = 5) 12/31/2007  0.01855 12/29/2017  0.01287 -30.60% 121

China (n = 38) 6/30/2006  0.03370 12/29/2017  0.02142 -36.44% 139

Dev. Europe 
(n = 72) 6/30/2006  0.03048 12/29/2017  0.00867 -71.56% 139

Asia (n = 82) 6/30/2006  0.03034 12/29/2017  0.01265 -58.31% 139

Lat. Am. (n = 20) 6/30/2006  0.05154 12/29/2017  0.01718 -66.66% 139

U.S. Small Cap 
(n = 63) 6/30/2006  0.02572 12/29/2017  0.01035 -59.77% 139

General EM 
(n = 61) 6/30/2006  0.04758 12/29/2017  0.01525 -67.94% 139

BRIC (n = 3) 10/31/2006  0.02080 12/29/2017  0.01266 -39.17% 135

Middle East and 
Africa (n = 9) 6/30/2006  0.04658 12/29/2017  0.02796 -39.96% 139

Average  0.03392   0.01545 -54.46% 137

Notes: This table provides 12-month rolling averages (by region) of  monthly absolute deviations from net asset value (ADNAV). It demonstrates significant declines 
across all of  the regions, including the developed markets.
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emerging market ETF. For six of  the ETFs, the null hypothesis 
of  endogeneity is rejected at the 1% level. For the general Asian 
markets ETFs, the null hypothesis of  endogeneity is rejected at 
the 10% level (p-value of  0.068). However, the null hypothesis 
cannot be rejected for the general Latin American ETFs and the 
ETFs from the Middle East and Africa. The low sample sizes for 
these two sectors (in total, 27 of  the 351 funds in the sample) may 
contribute to this result, but it does not seem significant enough 
to affect the remaining empirical results of  the study.

In order to confirm these results, the regressions for Equation 1 
are repeated replacing the monthly return regressor with the abso-
lute value of  monthly returns to generate new coefficient estimates 
for β1. The results of  these estimations are contained in Panel B 
of  Table 4. As is evident from the large positive coefficients for 
β1, these results are stronger than those using raw returns. The 
coefficient values are greater than those in Panel A, and signs of  
these coefficients have switched to being positive. This provides 
evidence that return volatility in either direction increases funds’ 
deviations from net asset value, and the β1 coefficients across the 
regional ETFs similar in magnitude to each other, as seen in Panel 
A. The results for fund age are similar to those from Panel A, and 
the explanatory power of  the models (R2) has increased signifi-
cantly for each of  the fund groups.

The positive relationship between volume and volatility is docu-
mented extensively in the literature. Karpoff  (1987) [13] provides 
a survey of  early work in this area, and there is a voluminous 
literature that follows. See, for example, Jones, Kaul, and Lipson 
(1994) [12], Chordia, Roll, and Subrahmanyam (2002) [7], Wee 
and Yang (2012) [28], and Krause et al., (2014) [15], just to name 
a few representative studies. Although it is mentioned earlier that 
turnover in the individual regional ETFs is not a significant driver 
of  ADNAV, a rough proxy for global financial market volume is 
provided by the S&P 500 Index ETF (SPY). The CRSP database 
provides monthly trading volume and closing price levels for SPY, 
and these are multiplied together to provide a rough proxy for 

trading activity (turnover). The variable in use is actually the natu-
ral log of  this number given its large magnitude. Using this proxy, 
Equation 1 is modified as follows:

ADNAVi,t = α+β1 RETi,t + β2 AGEi,t + β2 VLMi,t + εi,t ----- (2)

where VLM represents the natural log of  monthly SPY turnover. 
In Panel C of  Table 4, the results of  these estimations are pro-
vided. As expected, the signs and magnitudes of  the coefficients 
for monthly returns and fund age are similar to those in Panel 
A of  Table 4. The coefficients for SPY volume are uniformly 
positive and significant, as expected. Greater volume in this se-
curity, which is a proxy for overall global equity market volume, 
leads to greater volatility, and therefore greater absolute devia-
tions from net asset value. While this observation is intuitive and 
confirmatory of  many prior studies, the focus of  this analysis is 
on those variables that reduce deviations from net asset value for 
the ETFs, and therefore contribute to market efficiency. Thus, 
the rest of  the study will focus on monthly returns and fund age 
as the dependent variables in the analysis of  deviations from net 
asset value.

In order to further examine theeffects of  the baseline analysis in 
Panel A of  Table 4, Table 5 presents the results of  panel data re-
gressions with the sample divided approximately in half, in order 
to examine these effects over time. Panel A includes observations 
from the start of  the sample on 6/30/06 until 6/28/13, while 
Panel B examines the period thereafter until its conclusion on 
12/29/17). The results are similar to those in Table 4, although it 
is clear that these effects have decreased over time, and presum-
ably due to increases in market efficiency. The coefficients for all 
of  the funds declined significantly (roughly by half, in absolute 
value), indicating increased market efficiency in the presence of  
negative returns. The largest remaining coefficients in Panel B are 
seen in the Middle Eastern and BRIC country funds, which is 
consistent with the fact that they are the two “youngest” funds 
in the sample. These funds evolved during more recent years and 

Table 4. 
Panel A. Regressions of  absolute deviations from net asset value (ADNAV) on returns and fund age by region.

Variables All Funds in 
Sample

E. Europe 
and Russia China Dev. 

Europe Asia Lat. Am.
U.S. 

Small 
Cap

General 
EM BRIC

Middle 
Eastand 
Africa

Monthly Return
-0.074*** -0.081** -0.069*** -0.097*** -0.073*** -0.082*** -0.056*** -0.072*** -0.088*** -0.087***

(-21.164) (-4.104) (-12.291) (-15.215) (-11.351) (-4.672) (-5.131) (-7.840) (-37.833) (-10.295)

Age (years)
-0.002*** -0.002*** -0.003*** -0.002*** -0.002*** -0.002*** -0.001*** -0.002*** -0.003** -0.002***

(-19.099) (-5.284) (-7.788) (-14.921) (-9.698) (-3.776) (-8.750) (-6.909) (-8.831) (-4.388)

Constant
0.038*** 0.040*** 0.048*** 0.042*** 0.036*** 0.042*** 0.034*** 0.034*** 0.049*** 0.041***

-62.807 -26.933 -27.415 -37.458 -32.313 -14.208 -35.398 -23.291 -25.304 -18.661

Observations 20,597 429 1,972 3,574 4,400 1,265 4,629 3,203 365 626

Number of  Funds 351 5 38 71 80 20 63 61 3 9

Overall R-squared 0.025 0.127 0.056 0.011 0.031 0.014 0.023 0.021 0.263 0.051

R-squared within 
funds 0.087 0.131 0.107 0.161 0.119 0.059 0.038 0.079 0.264 0.137

R-squared be-
tween funds 0.001 0.461 0.015 0.031 0.000 0.374 0.008 0.218 0.548 0.150

Notes: This table contains panel-data regressions (with fixed-effects for each individual fund) for the entire sample in the first column and then for each regional fund 
group (Equation 1). The dependent variable for all of  these equations is the absolute deviation from net asset value (ADNAV), while the independent variables are the 

funds’ monthly returns and their age (in years). The panel data regressionsarespecified with sample errors clustered by fund as suggested by Petersen (2009)



Krause TA. Market Efficiency in Emerging Markets ETFs. Int J Financ Econ Trade. 2019;3(3):64-73.

69

 OPEN ACCESS                                                                                                                                                                                https://scidoc.org/IJFET.php

should benefit from increased market efficiency over time. The 
coefficients for fund age are all negative and statistically signifi-
cant. It seems that most funds mature at a similar pace (in terms 
becoming more efficient to correctly price ETFs), whether they 
are in emerging or developing markets.

Gleason et. al., (2004) [8] demonstrate that ETF investors behave 
differently in their reaction to news in “up markets” and “down 
markets.” Thanakijsombat and Kongtoranin (2018) [26] provide 
additional evidence on the sensitivity of  these ETFs to downside 
risk. Thus, Table 6 separates the sample into firm-months where 
there is a positive deviation from NAV (ETF price > NAV, noted 

Panel B. Regressions of  absolute deviations from net asset value (ADNAV) on absolute returns and fund age by region.

Variables All Funds in 
Sample

E. Europe and 
Russia China Dev. 

Europe Asia Lat. Am. U.S. Small 
Cap

General 
EM BRIC

Middle 
East and 

Africa

Absolute 
Monthly 
Return

0.273*** 0.298*** 0.266*** 0.278*** 0.283*** 0.253*** 0.292*** 0.239*** 0.281*** 0.246***

-49.451 -12.488 -30.024 -39.087 -31.801 -18.857 -16.52 -11.693 -17.236 -25.257

Age (years)
-0.001*** -0.001** -0.002*** -0.001*** -0.001*** -0.001*** -0.001*** -0.001*** -0.002** -0.001***

(-14.260) (-2.855) (-6.647) (-11.758) (-8.571) (-3.583) (-4.893) (-4.062) (-6.251) (-7.508)

Constant
0.020*** 0.017*** 0.026*** 0.023*** 0.018*** 0.026*** 0.017*** 0.019*** 0.023*** 0.024***

-34.873 -13.221 -18.828 -21.654 -20.825 -10.887 -14.668 -9.712 -15.786 -21.64

Observations 20,597 428 1,972 3,574 4,396 1,265 4,629 3,203 365 626

Number of  
Funds 351 5 38 71 80 20 63 61 3 9

Overall R-
squared 0.279 0.546 0.384 0.247 0.327 0.139 0.276 0.181 0.522 0.305

R-squared 
within funds 0.271 0.545 0.345 0.361 0.345 0.181 0.214 0.183 0.521 0.324

R-squared be-
tween funds 0.567 0.847 0.747 0.536 0.512 0.009 0.744 0.17 0.882 0.585

Notes: This table contains panel-data regressions (with fixed-effects for each individual fund) for the entire sample in the first column and then for each regional fund 
group (Equation 1 modified). The dependent variable for all of  these equations is the absolute deviation from net asset value (ADNAV), while the independent variables 

are the funds’ absolute monthly returns and their age (in years). The panel data regressions are specified with sample errors clustered by fund as suggested by Petersen 
(2009).

Panel C. Regressions of  deviations from net asset value (ADNAV) on absolute returns, fund age, and SPY market volume by region.

Variables All Funds in 
Sample

E. Europe 
and Russia China Dev. 

Europe Asia Lat. Am. U.S. Small 
Cap

General 
EM BRIC

Middle 
East and 

Africa

Absolute 
Monthly Return

-0.038*** -0.039** -0.032*** -0.049*** -0.038*** -0.046*** -0.021* -0.040*** -0.034** -0.062***

(-11.371) (-3.100) (-4.260) (-7.135) (-6.379) (-3.858) (-1.845) (-4.494) (-9.541) (-7.162)

Age (years)
-0.001*** -0.001** -0.002*** -0.002*** -0.002*** -0.001** -0.001*** -0.002*** -0.002*** -0.001**

(-16.032) (-2.800) (-6.903) (-13.158) (-9.361) (-2.504) (-6.999) (-4.146) (-24.409) (-3.157)

ln SPY Volume
0.026*** 0.040*** 0.037*** 0.023*** 0.023*** 0.032*** 0.024*** 0.023*** 0.037*** 0.029***

-25.498 -10.074 -12.407 -14.487 -10.184 -6.115 -18.501 -5.042 -22.091 -6.732

Constant
-0.535*** -0.843*** -0.789*** -0.467*** -0.484*** -0.668*** -0.499*** -0.475*** -0.771*** -0.601***

(-24.009) (-9.636) (-11.923) (-13.445) (-9.567) (-5.876) (-17.684) (-4.686) (-21.066) (-6.406)

Observations 20,597 428 1,972 3,574 4,396 1,265 4,629 3,203 365 626

Number of  
Funds 351 5 38 71 80 20 63 61 3 9

Overall R-
squared 0.105 0.296 0.171 0.072 0.122 0.087 0.1 0.076 0.432 0.189

R-squared 
within funds 0.171 0.294 0.23 0.275 0.21 0.136 0.109 0.123 0.435 0.259

R-squared be-
tween funds 0.101 0.813 0.232 0.116 0.091 0.308 0.078 0.059 0.709 0.596

Notes: This table contains panel-data regressions (with fixed-effects for each individual fund) for the entire sample in the first column and then for each regional fund 
group (Equation 2). The dependent variable for all of  these equations is the absolute deviation from net asset value (ADNAV), while the independent variables are 

the funds’ monthly returns their age (in years), and the natural log of  SPY turnover (price times volume). The panel data regressions are specified with sample errors 
clustered by fund as suggested by Petersen (2009).
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as DNAVP) and where there is a negative deviation from NAV 
(ETF price < NAV, noted as DNAVN). In the first row of  Panel 
A of  Table 6, it seems that positive monthly return months do not 
significantly affect DNAVP in any of  the emerging financial mar-
kets. However, the negative and significant coefficients observed 
for the fund age variable in Tables 4 and 5 are still present for 
almost all of  the funds in the sample, although their values have 
diminished significantly. This result indicates that the asymmetric 
volatility effect still remains important in today’s markets.

However, the most important result of  this study is found in Pan-
el B of  Table 6, where strong positive coefficients for monthly 

returns are observed for several of  the emerging markets. This 
seems counter-intuitive given the negative coefficient results of  
Tables 4 and 5, but the dependent variable (negative deviation 
from net asset value, DNAVN) is always a negative number, so 
the positive coefficients indicate that in months of  positive re-
turn, the deviation is less negative, indicating a reduction in the 
absolute value of  deviations from NAV (ADNAV). Conversely, 
negative monthly returns increase the negative deviation from 
NAV. Similarly, the coefficients for fund age switch signs in this 
analysis but that also indicates an increase in market efficiency, 
because as age rises, negative deviations from NAV become less 
negative (i.e. closer to NAV). Both of  these results are explained 

Table 5. Panel Data regressions of  absolute deviations from net asset value (ADNAV) by region, and for the first and second halves of  the 
data sample.

Panel A:

Variables All Funds 
in Sample

E. Europe 
and Russia China Dev. 

Europe Asia Lat. Am. U.S. Small 
Cap

General 
EM BRIC Middle East 

and Africa

Monthly Return
-0.097*** -0.106** -0.089*** -0.119*** -0.085*** -0.134*** -0.095*** -0.089*** -0.099*** -0.105***

(-21.208) (-4.498) (-9.217) (-15.613) (-8.873) (-4.591) (-8.503) (-6.498) (-109.939) (-5.778)

Age (years)
-0.002*** -0.003*** -0.004*** -0.001** -0.003*** -0.004*** -0.001*** -0.006*** -0.006** -0.003***

(-9.933) (-4.829) (-5.899) (-2.132) (-5.205) (-4.029) (-6.276) (-7.422) (-5.361) (-4.126)

Constant
0.045*** 0.042*** 0.058*** 0.038*** 0.042*** 0.056*** 0.036*** 0.047*** 0.056*** 0.045***

-35.776 -38.37 -19.398 -13.528 -20.787 -10.418 -38.999 -21.039 -16.738 -9.124

Observations 9,467 236 840 1,603 1,945 618 2,376 1,239 220 305

Number of  funds 206 5 21 33 43 14 47 33 3 6

Overall R-squared 0.04 0.144 0.073 0.115 0.029 0.009 0.084 0.013 0.232 0.064

R-squared within 
funds 0.089 0.158 0.11 0.122 0.084 0.08 0.1 0.086 0.234 0.164

R-squared 
between funds 0.026 0.097 0.086 0.461 0.02 0.389 0.002 0.257 0.818 0.101

Notes: This table contains panel-data regressions (with fixed-effects for each individual fund) for the entire sample in the first column and then for each regional fund 
group (Equation 1). The dependent variable for all of  these equations is the absolute deviation from net asset value (ADNAV), while the independent variables are the 
funds’ monthly returns and their age (in years). Panel A contains the results for the first half  of  the data (up and until 6/28/13, while Panel B contains the results there-

after until the conclusion of  the data on 12/29/17. The panel data regressions are specified with sample errors clustered by fund as suggested by Petersen (2009).

Panel B.

Variables All Funds 
in Sample

E. Europe 
and Russia

China Dev. 
Europe

Asia Lat. Am. U.S. Small 
Cap

General 
EM

BRIC Middle 
East and 

Africa

Monthly Return -0.029*** -0.025 -0.046*** -0.035*** -0.045*** -0.033*** 0.044*** -0.049*** -0.060*** -0.060***

(-7.273) (-1.083) (-5.827) (-5.744) (-6.463) (-3.842) -6.309 (-14.056) (-32.159) (-4.942)

Age (years) -0.001*** -0.001 -0.002*** -0.002*** -0.002*** 0 0.001 -0.001 -0.001 0

(-5.151) (-1.257) (-3.153) (-12.121) (-6.867) -0.433 -0.854 (-1.628) (-1.697) (-0.168)

Constant 0.028*** 0.034*** 0.041*** 0.038*** 0.031*** 0.027*** 0.015*** 0.022*** 0.031** 0.028***

-20.92 -7.699 -10.978 -23.719 -19.665 -9.054 -2.76 -13.126 -6.529 -10.792

Observations

Number of  funds 11,135 193 1,132 1,971 2,455 647 2,253 1,964 145 321

Overall R-squared 319 5 34 60 74 19 55 60 3 8

R-squared within 
funds

0.002 0.043 0.015 0.001 0.005 0.019 0.002 0.011 0.099 0.064

R-squared between 
funds

0.012 0.016 0.038 0.099 0.064 0.031 0.006 0.031 0.101 0.074

Notes: This table contains panel-data regressions (with fixed-effects for each individual fund) for the entire sample in the first column and then for each regional fund 
group (Equation 1). The dependent variable for all of  these equations is the absolute deviation from net asset value (ADNAV), while the independent variables are the 
funds’ monthly returns and their age (in years). Panel A contains the results for the first half  of  the data (up and until 6/28/13, while Panel B contains the results there-

after until the conclusion of  the data on 12/29/17. The panel data regressions are specified with sample errors clustered by fund as suggested by Petersen (2009).
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in part by the asymmetric volatility phenomenon but may also 
be affected by the “limits to arbitrage” theory of  Shleifer and 
Vishny (1997) [21]. They propose that limits to short-selling may 
prevent securities from reverting to their fundamental value. This 
contention is supported by Chang et al., (2014) [6], who find that 
“intensified short-selling activities are associated with improved 
price efficiency” (p. 411). In the present analysis, a negative devia-
tion to NAV would need to be corrected via arbitrage through 
market participants buying the ETF and simultaneously shorting 

the underlying basket of  securities. In emerging (and some devel-
oped) markets, it may be difficult, if  not impossible, to borrow the 
requisite number of  shares to sell short and effectuate both sides 
of  this arbitrage. Therefore, deviations from NAV may only be 
corrected over a longer than monthly period of  time.

While the results of  the prior analysis are fairly straightforward, 
two additional tests of  robustness in order to see if  additional 
explanatory information can be gleaned from the data. In order 

Table 6. Panel Data regressions of  absolute deviations from net asset value (ADNAV) by region, and for positive and negative deviations 
from net asset value.

Panel A. Positive Deviations from NAV (Closing Price > NAV).

Variables All Funds in 
Sample

E. Europe 
and Russia China Dev. 

Europe Asia Lat. Am. U.S. Small 
Cap

General 
EM BRIC Middle East 

and Africa

Monthly Return
-0.004** -0.000 -0.002 -0.002 0.001 -0.019 -0.011*** 0.006 -0.004 0.002

(-2.024) (-0.049) (-0.382) (-1.296) -0.214 (-1.659) (-4.426) -1.129 (-0.848) -0.773

Age (years)
-0.000*** -0.000** -0.001*** -0.000*** -0.001*** -0.001*** 0 -0.001*** 0 -0.001**

(-7.505) (-3.252) (-3.649) (-5.771) (-4.127) (-3.419) (-0.720) (-4.608) (-1.942) (-2.733)

Constant
0.007*** 0.005*** 0.008*** 0.007*** 0.007*** 0.011*** 0.003*** 0.009*** 0.006** 0.010***

-17.663 -9.506 -9.492 -11.057 -9.09 -6.506 -3.181 -12.826 -6.647 -7.895

Observations 14,098 297 1,167 2,701 2,653 778 3,582 2,222 190 384

Number of  Funds 349 5 38 70 79 20 63 61 3 9

Overall R-squared 0.014 0.071 0.019 0.031 0.016 0.012 0.004 0.01 0.146 0.153

R-squared within 
funds 0.012 0.11 0.023 0.041 0.036 0.017 0.004 0.019 0.147 0.082

R-squared 
between funds 0.042 0.157 0.025 0.069 0.021 0.005 0.009 0.001 0.578 0.188

Notes: This table contains panel-data regressions (with fixed-effects for each individual fund) for the entire sample in the first column and then for each regional fund 
group (Equation 1). The dependent variable for all of  these equations is the absolute deviation from net asset value (ADNAV), while the independent variables are the 
funds’ monthly returns and their age (in years). Panel A contains the results for the first half  of  the data (up and until 6/28/13, while Panel B contains the results there-

after until the conclusion of  the data on 12/29/17. The panel data regressions are specified with sample errors clustered by fund as suggested by Petersen (2009).

Panel B. Negative Deviations from NAV (Closing Price < NAV).

Variables All Funds in 
Sample

E. Europe 
and Russia China Dev. 

Europe Asia Lat. Am. U.S. Small 
Cap

General 
EM BRIC

Middle 
East and 

Africa

Monthly 
Return

0.006*** 0.008*** 0.009*** 0 0.014*** 0.001 0 0.003 0.009* 0.009***

-6.891 -4.859 -2.835 (-0.131) -7.46 -1.346 (-0.363) -1.594 -3.074 -3.563

Age (years)
0 0 0 0.000* 0.000* 0 0.000** 0 0 -0.001*

-0.612 (-1.334) (-0.397) -1.903 -1.897 (-0.218) -2.609 (-0.136) (-2.146) (-1.923)

Constant
-0.003*** -0.001* -0.003*** -0.003*** -0.003*** -0.002*** -0.001*** -0.003*** -0.001 -0.002

(-15.598) (-2.572) (-8.387) (-5.902) (-13.712) (-5.119) (-9.514) (-6.330) (-2.223) (-0.871)

Observations 6,504 132 805 873 1,747 487 1,047 981 175 242

Number of  
Funds 296 5 33 60 72 15 51 48 3 8

Overall 
R-squared 0.022 0.144 0.004 0.056 0.038 0.047 0.062 0 0.106 0.024

R-squared 
within funds 0.017 0.11 0.022 0.011 0.064 0.003 0.023 0.004 0.115 0.151

R-squared 
between funds 0.003 0.49 0.092 0.03 0.198 0.327 0.199 0.004 0.254 0

Notes: This table contains panel-data regressions (with fixed-effects for each individual fund) for the entire sample in the first column and then for each regional fund 
group (Equation 1). The dependent variable for all of  these equations is the absolute deviation from net asset value (ADNAV), while the independent variables are the 
funds’ monthly returns and their age (in years). Panel A contains the results for the first half  of  the data (up and until 6/28/13, while Panel B contains the results there-

after until the conclusion of  the data on 12/29/17. The panel data regressions are specified with sample errors clustered by fund as suggested by Petersen (2009).
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to further examine the data with regard to asymmetric volatility, 
the data are divided into subsets based on months of  positive and 
negative returns to examine their differential effects on ADNAV. 
Table 7 presents the results of  this analysis. As indicated in Panel 
A of  Table 7, positive monthly returns are associated with signifi-
cant positive deviations from NAV (NAV lags ETF value), while 
negative returns are associated with significant negative deviations 
from NAV (ETF lags NAV). The converse confirmatory results 

are presented in Panel B of  Table 7. Fund age continues to be as-
sociated with lower deviations from NAV under both conditions.

Conclusion

ETFs in emerging markets are subject to similar market forces as 
in developed markets, since they all experience significantly larger 
absolute deviations from net asset value during periods of  nega-

Table 7. Panel Data regressions of  absolute deviations from net asset value (ADNAV) by region, and for positive and negative monthly 
returns.

Panel A. Positive Monthly Returns.

Variables All Funds 
in Sample

E. Europe 
and Russia China Dev. 

Europe Asia Lat. Am. U.S. Small 
Cap

General 
EM BRIC

Middle 
East and 

Africa

Monthly Return
0.196*** 0.224*** 0.191*** 0.201*** 0.218*** 0.169*** 0.215*** 0.160*** 0.176*** 0.152***

-31.579 -17.231 -15.792 -25.92 -16.645 -10.627 -15.958 -6.162 -15.602 -6.987

Age (years)
-0.001*** 0.000 -0.001*** -0.001*** -0.001*** -0.001*** 0 -0.001** -0.001** 0

(-6.831) -0.586 (-3.126) (-7.134) (-4.038) (-6.111) (-1.531) (-2.080) (-8.839) (-0.787)

Constant
0.019*** 0.014*** 0.025*** 0.020*** 0.016*** 0.022*** 0.016*** 0.019*** 0.025*** 0.020***

-21.887 -14.654 -9.86 -14.997 -11.388 -14.187 -10.882 -5.686 -22.517 -8.062

Observations 11,777 213 1,142 2,000 2,521 613 2,921 1,762 193 319

Number of  
Funds 344 5 38 68 80 18 62 61 3 8

Overall R-
squared 0.181 0.465 0.215 0.174 0.31 0.308 0.14 0.093 0.46 0.146

R-squared 
within funds 0.159 0.474 0.174 0.319 0.317 0.365 0.092 0.094 0.456 0.138

R-squared be-
tween funds 0.327 0.247 0.419 0.084 0.279 0.064 0.687 0.11 0.966 0.26

Notes: This table contains panel-data regressions (with fixed-effects for each individual fund) for the entire sample in the first column and then for each regional fund 
group (Equation 1). The dependent variable for all of  these equations is the absolute deviation from net asset value (ADNAV), while the independent variables are the 
funds’ monthly returns and their age (in years). Panel A contains the results for months with positive ETF returns, while Panel B contains the results for months with 

negative monthly returns. The panel data regressions are specified with sample errors clustered by fund as suggested by Petersen (2009).

Panel B. Negative Monthly Returns.

Variables All Funds in 
Sample

E. Europe 
and Russia China Dev. 

Europe Asia Lat. Am. U.S. Small 
Cap

General 
EM BRIC

Middle 
East and 

Africa

Monthly 
Return

-0.356*** -0.361*** -0.352*** -0.340*** -0.352*** -0.348*** -0.384*** -0.337*** -0.395*** -0.391***

(-56.572) (-23.295) (-29.680) (-27.109) (-33.826) (-14.717) (-17.345) (-18.522) (-19.961) (-20.532)

Age (years)
-0.001*** -0.002* -0.002*** -0.001*** -0.001*** -0.002** -0.001*** -0.002*** -0.002** 0

(-11.597) (-2.545) (-6.694) (-6.350) (-5.064) (-2.335) (-6.315) (-4.119) (-5.229) (-1.614)

Constant
0.022*** 0.023*** 0.026*** 0.028*** 0.020*** 0.031*** 0.017*** 0.020*** 0.023** 0.016***

-27.596 -8.479 -15.561 -11.538 -13.904 -5.649 -10.764 -10.778 -8.979 -8.145

Observations 8,825 216 830 1,574 1,879 652 1,708 1,441 172 307

Number of  
Funds 333 5 34 68 76 19 60 58 3 9

Overall 
R-squared 0.407 0.678 0.661 0.318 0.38 0.129 0.585 0.319 0.67 0.59

R-squared 
within funds 0.423 0.695 0.668 0.431 0.401 0.204 0.537 0.33 0.671 0.577

R-squared 
between funds 0.628 0.358 0.799 0.555 0.642 0.005 0.823 0.432 0.674 0.856

Notes: This table contains panel-data regressions (with fixed-effects for each individual fund) for the entire sample in the first column and then for each regional fund 
group (Equation 1). The dependent variable for all of  these equations is the absolute deviation from net asset value (ADNAV), while the independent variables are the 
funds’ monthly returns and their age (in years). Panel A contains the results for months with positive ETF returns, while Panel B contains the results for months with 

negative monthly returns. The panel data regressions are specified with sample errors clustered by fund as suggested by Petersen (2009).
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tive returns. Almost all of  the developed and emerging markets 
become significantly more efficient over time, and the results of  
this study indicate that negative monthly returns are the most im-
portant factor in determining negative deviations from net asset 
value for ETFs in these markets while fund age has a marginal 
effect. These results are most likely related to the inability of  mar-
ket participants to short sell individual equities in both emerging 
and developed markets. Policymakers and regulators in emerging 
markets may consider these results when considering policies that 
make their financial markets more efficient. The study also con-
firms the well-documented positive volume-volatility relations, 
and the results of  the study are confirmed by several tests of  
robustness.
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