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1. Introduction

ETFs are basket of securities
comprising constituents as per

the underlying indices they are
designed to track. These are
passive form of investments,
aiming to track the performance of
underlying indices either exactly or
proportionately. Over the years,
ETFs have become a popular index
trading investment product

throughout the world as they
possess twin features of mutual
funds and stocks. Similar to stocks
ETFs can be traded on exchange,
and simultaneously as mutual fund
can be bought/sold in the primary
market through creation/
redemption mechanism executed
through AMCs.

This creation and redemption
mechanism is unique to ETFs. Due
to this feature ETFs have two
prices; one is market price derived
from demand and supply of ETFs,
and another is Net Asset Value
(NAV) based on the value of its
underlying constituents. These two
prices generally do not
commensurate each other due to
which ETFs are said to be trading

either at premium or at discount.
If the price that investor pay for an
ETF unit at stock exchange is more
than the true value of its
underlying securities, then ETF will
be regarded as trading at premium
on the other hand if this price is
below its NAV then ETF is said to
be trading at discount. This gap
between price and NAV provides
an arbitrage opportunity which is
exploited by Authorized
Participants (APs). They create
ETFs units if price of ETFs is more
than its NAV and redeem ETFs
units if price is less than NAV. This
process is repeated up to a point
where there is no exploitable
opportunity available.

This mispricing between price
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and NAV of ETFs makes market
inefficient as price of ETFs keeps
fluctuating during the day and
therefore, fails to reflect the true
value of its underlying assets at a
point of time. Thus, it becomes
crucial to analyze that at what
speed these deviations between
Price and NAV of ETFs are
corrected. Pricing efficiency aspect
of ETFs have been explored earlier,
but those studies focused either on
Equity ETFs or on Gold ETFs as
these two categories of ETFs
constitute major proportion of
ETFs listed on NSE. This study thus
makes an attempt to broaden the
understanding regarding ETFs by
scrutinizing the pricing efficiency
of world indices ETFs traded on
NSE through auto-regression
model and also attempts to
understand the price discovery
mechanism by using VECM.

The rest of the paper is
structured as: Section 2 details out
the literature review, Section 3
describes the data, methodology
and objectives of the study. Section
4, presents the results and
discussion followed by Section 5
which concludes the paper.

2. Literature Review
Review of previous literature

paves a way for well-developed
research work. This section of the
study thus provides review of
relevant studies:

Elton et al. (2002) studied the
relationship between price and
NAV of spiders. It was observed
that any discrepancy between price
and NAV disappear within a day.

Engle, R., and Sarkar, D. (2006)
examined the magnitude and
persistence of premiums of 21

domestic ETFs and 16 international
ETFs. Premiums were calculated
on intra daily and end of the day
basis from the date of inception
upto September 2000. Where end
of day premium was calculated as
percentage difference between
NAV and mid-quote price of ETF
and for calculation of intra-daily
analysis the premium was
measured for every minute as the
percentage difference between
mid-quote and indicative
optimized portfolio value (IOPV).
After in-depth analysis of all the
selected ETFs it was concluded that
prices of domestic ETFs were very
close to their NAV whereas prices
of International ETFs were not
close to their NAV as these ETFs
were not as actively traded as
domestic ETFs.

Lin, C.C., Chan, S.J., and Hsu,
H. (2006) made an attempt to
investigate the price efficiency of
Taiwan Top 50 Tracker Fund
(TTT). A simple linear regression
was run between daily price and
NAV of the ETF for one year period
which revealed that there is a close
relationship between price and
NAV as R2 was 0.99. Further, two
methods were adopted for
computing pricing deviations.
Under, both the methods it became
evident that TTT trades at
premium but these premiums are
insignificant. Thus, it had been
stoutly concluded that TTT do not
provide much arbitrage
opportunities, making market for
TTT price efficient.

Delcoure, N., and Zhong, M.
(2007) examined the pricing
efficiency of 20 iShares traded on
American Stock Exchange
(AMEX). It was observed that
significant premium exists but

these premiums do not persist
except for iShares Malaysia.
Further, analysis revealed that
these deviations were temporary
and most of them converged to
zero in a short span of time. Study
was then extended by making an
attempt to analyze the factors
causing premiums for which panel
regression was applied. Through
analysis it became evident that
institutional ownership, bid–ask
spread, trading volume, exchange
rate volatility, political and
financial crises accounted for much
of the deviation. Further,
conditional correlation between the
US and home markets was also
found to be a significant factor but
to a lesser extent.

Kayali, M. (2007) examined the
pricing efficiency of the Dow Jones
Istanbul 20 (DJIST) first ETF traded
on Istanbul Stock Exchange.
Initially, author evaluated the
relationship between the daily
NAV and closing price by running
a simple regression analysis
between two series. Through
regression it became evident that
closing prices and NAV move
together, however, the coefficient
of NAV is less than unity which
indicates that DJIST trades at a
discount. Further, on examining
the persistence of deviations, it
became evident that premiums and
discounts disappear within two
days.

Aber, J.W., Li, D., and Can, L.
(2009) addressed price volatility
and tracking ability of four selected
iShares ETFs among which three
were domestic ETFs and one was
international ETF. Data was
collected from inception date of
each ETF till December 2006.
Author initially computed
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premiums and discounts of ETFs
by using closing prices as well as
mid-point prices. It was found that
out of four ETFs only one ETF
trades at discount on maximum
days and other three trades at a
premium on the majority of days.
Similar results were obtained when
calculations were made using
midpoint price. F-test was
conducted to investigate if daily
return of funds tracks index return
or not. A mixed picture was
obtained on analysis but on the
whole ETFs outperformed their
indices. Upon conducting mean
variance analysis it became evident
that Vanguard conventional
mutual funds tracked the
benchmarks better than the ETFs.

DeFusco, R.A., Ivanov, S.I., and
Karels, G.V. (2011) analyzed the
pricing deviations of Spiders,
Cubes and Diamonds from the
price of their underlying indices.
Results of study revealed that the
price deviation is predictable and
non-zero. Also, these deviations
were being influenced by
management fees of the respective
ETFs.

Jiang et al. (2010) analyzed
pricing efficiency of Shanghai 50
ETF (SSE) the first ETF of China.
Data for the study was collected for
the period of 2005-08. Granger
causality test was applied to
understand the interactions
between market price and NAV of
ETFs. The empirical results of test
suggested presence of
unidirectional causality among the
series whereby market price
granger causes NAV. Further, AR-
GARCH model was applied which
provided a good picture of two
time series as coefficient of error
correction term is negative and

significant. On gauging the pricing
efficiency in the Chinese ETF
market, it was observed that
premium and discounts exist but
on majority of days these
deviations range between +0.5 and
-0.5.

Charteris (2013) conducted a
comprehensive study on 7 South
African ETFs out of which four
were domestic ETFs and three were
foreign ETFs. Firstly, percentage
price deviations were calculated
through which it was observed that
three domestic ETFs trades at
discount while international ETFs
trades at premium. Although,
discounts were small but
significant. On contrary premiums
were significantly large. On
inspecting persistence of
premiums/discounts it became
evident that for three ETFs
premiums/discounts disappear
within a day whereas for rest of the
ETFs arbitrage opportunity
disappears on second day. Author,
further analyzed determinants of
volume in which intercept and
intra-day volatility was found to be
significant. Whereas, coefficient of
lagged deviation was significant
only for two ETFs indicating
competent arbitrage procedure in
the market. Study was further
extended, by probing if these
deviations give signal of future
returns. On analysis, it was
revealed that price deviations were
positively related to return
whereas one day lagged deviations
were negatively related to return
on following day indicating over
reaction and subsequent
correction.

Hilliard (2014) conducted a
wide-range study of premiums/
discounts associated with 801

domestic and international ETFs
using Ornstein-uhlenbeck process
augmented with jumps. It was
found that domestic equity ETFs
were trading narrowly around
their NAV. Although international
equity and taxable bond ETFs were
found to be trading on premium.
Author further compared
international equity ETFs with
international closed-ended funds
through which it became evident
that ETFs are better option for US
investors as they trade at an
average premium of 21 basis points
whereas close-ended funds trade at
an average discount of 7.9 per cent.
It was also brought out that
emerging market ETFs have given
constantly high premiums than
developed market ETFs. The
probability of jumps, as well as the
volatility of jumps, was also found
to be high for international equity
ETFs.

Swathy, M. (2015) made an
attempt to study the pricing
efficiency of 5 selected Indian
Equity ETFs. Data was collected
over the period of 5 years ranging
from 2010-2015. Obective of the
study was to analyze deviations
among price of ETFs and its NAV
and there on test the persistence of
those deviations. Upon analysis, it
became evident that all the four
ETFs i.e. “NIFTYBEES”,
“PSUBANKBEES”, “BANKBEES”,
“JUNIORBEES” were exactly
trading at their NAV whereas only
one ETF “SHARIAHBEES” was
trading at discount. Further, it was
observed that premium/discounts
of ETFs do not persist on the
following day.

Aditya and Desai (2015)
analyzed pricing efficiency of 17
equity ETFs selected from the
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universe of 25 equity ETFs.
Initially, existence of arbitrage
opportunity was tested through
which it was brought out that
average percentage deviation for
all ETFs was negative. Further,
persistence of arbitrage
opportunity was tested which
revealed that deviation took 10
days to disappear for some ETFs.
Additionally, on applying co-
integration test it was brought out
that no long-term relationship
exists between Price and NAV of
equity ETFs. Beyond this VECM
confirmed that NAV leads the
price of ETFs except for 3 ETFs in
which benchmark index
movement was also significant in
price discovery.

Munusamy, D., Narayana-
murthy, V., and Sivanmalaiappan,
M. (2016) examined the
relationship between price and
NAV of selected equity ETFs
traded on NSE, India. Daily data
for all the funds was collected from
the date of inception of a particular
ETF up to December 2013. In order
to study the relationship between
two, author applied the granger
causality test which explored the
direction of relationship between
price and NAV. Upon analysis, it
became evident that there exists a
bi-directional relationship between
Price and NAV of ETFs.

Tripathi, V., and Garg, S. (2016)
analyzed the pricing efficiency of
the popular domestic ETFs of the
US, UK, Japan, Australia, and India
thus forming a sample of 17 ETFs
and 11 different indices. On
analyzing premiums/discounts it
was revealed that average daily
deviation between price and NAV
ranges from 0.04 to 1.40 per cent
across all the ETFs. On cross

country comparison it was
observed that the US had lowest
average deviation followed by
Japan, UK, and Australia. Indian
ETFs had largest average daily
deviation. It was also observed that
pricing deviations decreased over
time thus indicating that US sub-
prime crisis had no significant
impact on deviations of ETFs
except two US ETFs. Further, on
probing the persistence of these
deviations it was observed the
deviations of the US ETFs
disappear within a day whereas
deviations of ETFs of other
countries persisted for number of
days indicating unexploited
arbitrage opportunities in these
markets.

Badenhorst, W.M. (2017) made
an attempt to understand the
factors causing premiums and
discounts of ETFs trading on
Johannesberg Stock Exchange. The
objective of this study was to
determine whether the spread in
underlying investments, total
expense ratio, and size of an ETF is
a significant cause of the premium/
discount of the ETF itself. Spreads
were calculated using weighted
bid-ask and bid-close spreads.
Through analysis it became evident
that higher spreads of underlying
investment portfolios were
significantly positively related with
premiums/discounts of ETFs.
Although, impact of spreads
becomes insignificant when only
discounts are considered in sample.
Expense ratio also had a significant
positive relationship with
premiums/discounts. Whereas,
size of the fund was significant
factor when combined sample of
premiums/discounts was used
otherwise it becomes insignificant.

Nargunam, Rupel, and N.
Anuradha (2017) studied market
efficiency of 5 selected Gold ETFs
for the period of 2010-15. In this
study author used combination of
non-parametric and parametric
tests whereby run test,
correlogram, and unit root test
were employed for the purpose of
analysis. In run test, z value of all
the gold ETFs was greater than 1.96
indicating non-randomness in
prices. On obtaining correlogram,
non-randomness in prices was
observed as coefficient of auto-
correlation for all the ETFs was
between -1 to +1. Ljung Box Q test
was also significant indicating
autocorrelation in the price series.
Further, on conducting
Augmented Dickey Fuller (ADF)
test also known as unit root test p-
values obtained for all the five ETFs
was less than 5 per cent which
indicated that series are stationary,
therefore, they cannot be regarded
as  random series. Through, all the
tests it became evident that Indian
market of gold ETFs is inefficient
as past prices are affecting future
prices.

Kumar, P. (2018) analyzed the
price efficiency of CPSE ETF a
newly introduced ETF. Data was
collected for the period of 3 years
ranging from 2014-17. A close
relationship has been witnessed
between price and NAV of CPSE
ETF. Although, more of negative
deviations has been witnessed
than positive ones which
indicated that ETFs trade at
discount but these deviations
were very small.  Thus,
concluding that CPSE ETF trades
at discount but these discounts
are so small that they can be
regarded as insignificant proving
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market of CPSE ETF price
efficient.

The analysis of literature
reveals that regarding pricing
efficiency there is a clear
agreement among authors as 84
per cent of them support the
existence of significant arbitrage
opportunity in the ETFs market.
Further, these studies have also
provided evidence that these
deviations persist longer in
emerging markets than
developed economies.
Highlighting, the existence of
inefficiencies in arbitrage
mechanism in emerging
economies. Thus, through this
study an effort has been made to
understand the pricing efficiency
aspect of World Indices ETFs
traded on NSE, India along with
the price discovery mechanism
whereby lead-lag relationship
will be recognized among Price
and NAV of selected ETFs.

3. Data and Research
Methodology

3.1. Data

The study has been conducted
on World Indices ETFs traded on
NSE, India. There are two ETFs
currently traded under this
category i.e. Most Shares NASDAQ
100 and Reliance ETF HangSeng

Bees. Daily price and NAV data has
been collected for each fund from
its date of inception up to 31 March
2021. Data required was obtained
from the Bloomberg Terminal and
appropriate data cleaning process
was undertaken. Statistical
computations were performed
using E-views 11. Table 1 describes
the sample of ETFs selected for
study.

3.2. Methodology

This study begins by
capturing the presence of
arbitrage potential of ETFs
denoted by the difference
between the market price of ETFs
and its NAV. Simple difference
between the trading price and the
NAV of the ETF i at the close of
day t  is computed through
Equation 1. When this difference
is positive ETFs are trading at a
premium whereas a negative
difference means ETFs are
trading at discount.

Di,t= Pi,t – NAVi,t               ... (1)

Where,

NAVi,t= NAV of the ETF i on day t
Pi,t = Closing price of the ETF i

on day t
Di, t = Price deviation of ETF

from its NAV

After computing pricing
deviations an attempt has been

made to investigate the persistence
of premiums/discounts of ETFs
i.e., to observe how long does
arbitrage opportunity lasts as the
mere existence of premiums/
discounts does not indicate
exploitable opportunity. To check
for the persistence of deviations
auto-regression model has been
applied whereby premium/
discount of ETF on day t is
regressed upon its one-day lagged
value of day t-1 up to the point 
value becomes insignificant. A
significant value of  indicates the
persistence of price deviations
which can be advantageous to the
arbitrageurs and hedgers whereas
an insignificant value of  will
indicate that deviations do not
persist. A similar model to assess
the persistence of premium/
discount of ETFs have been
previously applied in studies
conducted by Elton et al. (2002),
Charteris (2013), Aditya and Desai
(2015).

To assess the persistence of
premium/discount, the regression
model is set-up as:

Di,t = +1 D i,t-1+ei,t          ...(2)

Where,

Di,t =Premium/Discount on day t

D i,t-1=One day lagged value of
Premium/Discount

Additional lagged values can
be added as follows to assess how
long these deviations persist:

Di,t = +1 Di,t-1+ 2Di,t-2 + ei,t ...(3)

Di,t =  +1Di,t-1+ 2Di,t-2 + 3 Di,t-3 +
ei,t ...(4)

Di,t =  +1Di,t-1+ 2 Di,t-2 + 3 Di,t-3 +
4 Di,t-4 +ei,t ...(5)

TABLE 1
SAMPLE SELECTED FOR THE STUDY

Name of Fund Symbol Underlying Issuer Inception
Index Date

Reliance ETF Hang HNGSNGBEES HANGSENG Reliance March
Seng BeES Nippon Life 2010

AMC

Most Shares N100 Nasdaq 100 Motilal Oswal March
NASDAQ 100 AMC 2011
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Further, to understand the
long-run relationship between the
price of ETF and its NAV
Johansen’s co-integration test has
been applied which tests if there
exists any long-run association
between variables or not (H0 = No
Co-integration). Before applying
Johansen’s co-integration test
stationarity of both the series is
tested for which ADF test and
Phillip-Perron (PP) test are
applied (H0 = Has unit root).
Through these tests,  it  was
brought out that both price and
NAV series are integrated at the
same order i.e. I (1). The lag
selection was based on Akaike
Information criteria (AIC).

On conducting Johansen’s co-
integration test long-run co-
integration was detected between
price and NAV series of both the
ETFs. Thus, VECM was then
employed to examine the short-run
dynamics between these two series.
Application of VECM enables to
analyze the lead-lag relationship
between two variables through the
Error Correction Term (ECT). ECT
describes which variable is more
efficient in attaining the long-run
equilibrium and thus leads another
variable. This process is also
known as price discovery process
whereby any movement in the lead
variable can be used to predict the
moment in the lag variable.

4. Data Analysis and
Interpretation

4.1. Pricing Deviations

Deviations among ETFs price
and NAV has been computed using
above stated formula and its
summary statistics has been
presented in Table 2. Upon analysis
it was observed that on an average
both the World Indices ETFs trades
at premium. Price deviations for
both the series were found to be
positively skewed whereby
distribution of N100 was much
more skewed than that of
HNGSNGBEES. On computing
kurtosis, it was observed that
distribution series of N100 has
more peakedness as its kurtosis
value is more than 3 whereas

kurtosis of HNGSNGBEES is less
than 3 which means less
peakedness and thin tails.

Further, percentage of positive
and negative deviations were
computed through which an
almost equal divide between
negative and positive deviation
was observed for HNGSNGBEES
although on an average it was
found to be trading at premium as
positive deviations are greater than
the negative deviations. N100 was
found to be trading on discount 59
per cent of the time.

Figures 1 and 2 describe the
deviations of each fund over time.
Through, graphical represen-
tation of pricing deviations it
becomes evident that deviations
of N100 and HNGSNGBEES

TABLE 2
SUMMARY STATISTICS OF PRICING DEVIATIONS

Symbol of No. of Mean Standard Minimum Maximum Positive Negative Skewness Kurtosis
Fund Obs. Deviation Deviation Deviation Deviations Deviations

(%)   (%)

N100 2516 11.74 27.26 -26.38 134.97 41 59 2.15 3.82

HNGSNGBEES 2390 4.93 22.16 -47.40 73.80 51 49 0.75 0.20

Source: Author’s own calculations.

FIGURE 1
PRICING DEVIATIONS OF N100
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TABLE 3
RESULT OF STATIONARITY TEST OF PRICING DEVIATIONS

Symbol of ADF Test PP Test
Fund  (with no intercept (with no intercept

and no trend) and no trend)

t-statistics p-value t-statistics p-value

N100 -3.372** 0.014 -5.070** 0.000

HNGSNGBEES   -4.14** 0.000 -7.136** 0.000

Note: ** represents significant at 5 per cent level.
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FIGURE 2
PRICING DEVIATIONS OF HNGSNGBEES

move quite far away from their
underlying value thus making
them significant.

4.2. Unit Root Tests

Further, persistence of these
deviations has been checked
through auto-regression model but
before that, it is necessary to ensure
that variables are stationary as non-
stationary variables potentially
provides with spurious results in
time series data. Thus, ADF and PP
tests were employed. Both the tests
have null hypotheses as, H0: Has a
unit root.

Table 3 shows that for both the
funds, price deviation series are
stationary at level as p-value is less
than 0.05 providing enough
evidence against the null
hypothesis. Thus, there is no need
to transform the data as stationarity
has been already obtained.

4.3. Persistence of Deviations

The daily premium/discount
signals an arbitrage opportunity to
which market participants react
and start buying the cheaper asset
and selling the expensive one. This
activity by arbitrageurs poses

pressure on prices and causes these
deviations to disappear. This
section of the study examines the
persistence of deviations for which
regression analysis of premiums/
discounts on its lagged value up to
the point where the deviations
become insignificant has been
conducted. The insignificant
coefficient of lagged premiums/
discounts would suggest the
disappearance of any arbitrage
opportunity that was previously
available.

Table 4 presents the results of
persistence of premiums/
discounts of selected ETFs
whereby, coefficients and t-
statistics reported are based on
standard errors adjusted for
autocorrelation and
heteroscedasticity using Newey-
West’s Correction. It was observed
that N100 and HNGSNGBEES
trades at premium to their NAV as
alpha values for both the funds are
positive and significant which is in
lieu with the results obtained
through summary statistics (Table
2). Intercepts obtained after
conducting auto-regression
provides an evidence that arbitrage
opportunity for N100 lasts for 3
days whereas for HNGSNGBEES it
exists up to 4 days. Thus, it can
concluded  that premiums/
discounts of World Indices ETFs
are quite persistent as arbitrage
opportunities do exist for 3 to 4
days for both the ETFs although
this persistence seems to fade
away when moving away from
day one thus making market for
World Indices ETFs inefficient.
Results obtained under this
section are consistent with the
studies conducted in Indian set
up by Aditya and Desai (2015),



FOCUS WTO •  July-September 2021 (Vol. 23 No. 3) 33

ARTICLES

TABLE 6
JOHANSEN’S CO-INTEGRATION TEST

Symbol of Fund Co-Integrating Trace Max-Eigen Lags
Vector Test  Test

N100 None Atmost 1 0.000 ** 0.000 ** 5

0.000 ** 0.000 **

HNGSNGBEES None Atmost 1 0.000 ** 0.000 ** 4

0.000 ** 0.000 **

Note: ** denotes significance at 5 per cent level.

Tripathi and Garg (2016),
Shanmugham and Zabiulla
(2012). These studies also brings
out that price deviations are
significant and last long, thus
providing arbitrage opportunity
to market players.

4.4. Unit Root Tests

Before exploring the price
discovery process of ETFs it is
essential to examine the long-run
relationship between the Price
and NAV of ETFs. To check the
presence of long-run equilibrium
between Price and NAV series of
each fund Johansen’s co-
integration test has been
employed before which ADF and
PP tests are applied to check the
stationarity of series. Results of
both the tests brought out that
Price and NAV series for both the
ETFs are not stationary at level as
p-value is more than 0.05.
Although, these series become
stationary upon taking the
first difference as exhibited in
Table 5.

4.5. Co-Integration Test

This section of study tests
uses Johansen’s co-integration
test to examine the existence of
co-integration relationship
between price and NAV of ETFs.
The lag selection is based on AIC
and results are interpreted using
Trace test and Max-Eigen Test.
For both the ETFs null hypothesis
of no co-integration is rejected at
5 per cent level of significance.
Thus, Price and NAV of both the
ETFs are found to be co-
integrated in long run. Results of
co-integration test are presented
in Table 6.

TABLE 4
PERSISTENCE OF PREMIUMS/DISCOUNTS

Symbol of  0 1 2 3 4
Fund

N100 3.941 ** 10.941 ** 4.161 ** 3.571 ** 1.039

(0.006) (0.000) (0.000) (0.001) (0.291)

HNGSNGBEES 2.606 ** 31.24 ** 6.068 ** 6.703 ** 3.250 ** 1.389

(0.000) (0.000) (0.000) (0.000) (0.000) (0.164)

Note: 1.Value in the parenthesis are t-statistics that are based on standard errors
adjusted for autocorrelation and heteroscedasticity using Newey-West’s
(1987) correction.

2.** significant at 5 per cent level of significance.

TABLE 5
UNIT ROOT TESTS FOR PRICE AND NAV

Symbol of Stationarity   Price
Fund NAV Test

At At  First At At First
Level Difference Level Difference

N100 ADF Test 1.125 -54.236 ** 1.172 -60.151 **

(0.997) (0.000) (0.999) (0.000)

PP Test 2.911 -54.125 ** 4.377 -60.281 **

(0.992) (0.000) (1.000) (0.000)

HNGSNGBEES ADF Test 0.830 -37.88 ** -0.849 -42.286 **

(0.890) (0.000) (0.348) (0.001)

PP Test 1.072 -86.255 ** 1.334 -139.06 **

(0.926) (0.000) (0.945) (0.001)

Notes: 1. Values in the parenthesis are p values.
2. ** significant at 5 per cent level of significance.
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4.6. Vector Error Correction Model

Further, in this section short-
run dynamics of integrated
variables are examined through
VECM. Due to the law of one price,
these two prices of ETFs have to be
in equilibrium. ECT obtained
under VECM represents the speed
at which short-run deviations are
corrected. For both the ETFs it has
been brought out that NAV leads
the Price in the information
transmission and price discovery
process which means market price
corrects itself on the basis of NAV.
Thus, investors can utilize
movements in NAV to formulate
strategies that would reflect in
price of ETFs in the future (Table
7).

5. Conclusion
In this study, an attempt has

been made to understand pricing
efficiency aspect along with price
discovery process of World
Indices ETFs traded on NSE. At
present, there are only two ETFs
that are designed to track
international benchmarks i.e.
Most Shares NASDAQ 100 and
Reliance ETF HangSeng Bees. For
which initially premiums/
discounts were estimated

through which it became evident
that both the ETFs trade at
premium. Additionally,
persistence of these deviations
was tested by conducting auto-
regression analysis which
brought out that deviations are
significant and persist for 3-4
days thereby highlighting
inefficiencies of market. Further,
Johansen’s co-integration test was
employed to analyse the long-run
equilibrium process whereby it
was observed that price and NAV
series for both the ETFs are co-
integrated in long run. Upon
getting a long-run relationship
between two series, VECM was
then employed through which it
became evident that NAV leads
the price i.e. any change in NAV
can be used to predict the
movement in price. Thus,
providing an opportunity to
investors to make the most
appropriate investment decision.
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