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Abstract

This study empirically examines the pricing efficiency o f Exchange Traded Funds (ETFs) 
in India in terms o f the deviations o f price from  Net Asset Value (NAV) as well as the 
persistence o f  such deviations. A sample o f twelve ETFs listed on the National Stock Exchange 
o f India has been analyzed in this study over a period ranging from  January 2002 to December 
2009. We find evidence o f significant pricing deviations (premiums and discounts) fo r  all 
the ETFs analyzed in this study. M oreover, such deviations are found to persist over a 
number o f days fo r  most o f the ETFs. These findings indicate gross pricing inefficiencies 
and the presence o f unexploited arbitrage opportunities in the Indian ETF market which 
commands immediate attention of the market players. To the best o f our knowledge there 
has been no previous published research study which em pirically exam ines the pricing  
efficiency o f Exchange Traded Funds in India and this is the first such attempt in this 
direction.

Keywords: Exchange Traded Funds, Pricing Efficiency, Premiums and Discounts._______

INTRODUCTION

One of the most dynamic new investment vehicles in the market today is Exchange 
Traded Fund (ETF), a security that tracks a stock index, a commodity or a basket of 
assets like an index fund, but trades on a securities exchange like a stock. ETFs are 
hybrid investment instruments combining the advantages of both open-end mutual 
funds and closed-end funds. They combine the creation and redemption process of 
the former with the continuous stock market tradability of the latter. This is made 
possible by the dual structure of the ETF trading process with a prim ary market 
open to authorized participants (mainly institutional investors) for the 'in-kind' 
creation and redemption of ETF shares in lots directly from the fund, and a secondary 
market open to all investors, where ETF shares can be traded on real time basis, 
with no limitation on order size.

Since an ETF is negotiated on two markets, it has two prices: the NAV of the shares 
on the basis of which creation and redemption takes place in the prim ary market 
and the price in the secondary market which depends on the supply and demand  
for ETF shares on the exchange. If buying or selling pressure is high, these two 
prices may deviate from one another. However, the possibility of 'in-kind' creation 
and redem ption facilitates an arbitrage m echanism  which ensures that such  
departures are not too large. For example, if ETF shares begin to trade at a price
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below the NAV (i.e. at discount), arbitrageurs may purchase ETF shares in secondary 
market and after accumulating enough shares to equal a creation unit, redeem the 
shares from the fund and thereby acquire the underlying securities in the index, 
which the arbitrageur m ay then liquidate at a profit. A similar and reverse process 
may apply in case of ETF trading at a premium. An effective execution of this 
arbitrage mechanism would thus enable the ETFs to trade at prices equal to or very  
close to their NAVs, thereby eliminating the problem of significant premiums or 
discounts often associated with closed-end mutual funds.

There is an emerging hterature on the pricing efficiency of ETFs being traded all 
over the world. However, the same is not true for India. To the best of our knowledge, 
the present study conducts the first empirical research on the pricing efficiency of 
ETFs in India. More specifically, the study examines the presence as well as the 
persistence of premiums and discounts of ETFs traded in India. The remainder of 
this paper is organized as follows. Section 2  offers a brief review of literature on the 
pricing efficiency of ETFs being traded in different parts of the world. The data and 
methodology are described in Section 3. Section 4 presents the empirical findings 
of the study. Section 5 summ arizes and concludes the paper.

Review  of Literature

In this section we review the literature on the pricing efficiency of Exchange Traded  
Funds being traded around the globe. Ackert and Tian (2000) com pare the pricing 
efficiency of SPDRs (the first official ETF in the world) with that of Mid Cap SPDRs. 
They find that SPDRs do not trade at economically significant discounts, unlike 
closed-end mutual fund shares. Though consistent with their expectations, they 
report larger discount for MidCap SPDRs which are likely to have higher arbitrage 
costs due to higher fundamental risk, higher transactions costs, and lower dividend  
yields. Elton et al (2002) examine the pricing efficiency and volum e determinants 
af SPDR over the period 1993-1998. Examining the extent of deviation of price from  
NAV in both absolute and percentage terms, they find that on average price lies 
below NAV by 1.4 cents or 0.018%. M oreover, these small deviations of price from  
NAV do not persist, and disappear in a day due to arbitrage mechanism. Regarding 
the trading volum e they report that, in 1998 over 10% of the outstanding shares of 
SPDR w ere traded each day, which indicates that short term traders are active 
participants in the m arket. H ughen (2003) tests the efficacy of ETF arbitrage  
iiechanism by examining the premiums on the shares of Malaysian fund listed on 
:he Am erican Stock Exchange, which is the only ETF that has experienced an 
extended suspension of arbitrage. The result supports the hypothesis that ETF 
premiums are influenced by the availabihty and cost of fund facilitated arbitrage.

■ares and Lavin (2004) study the pricing efficiency of Japan and Hong Kong shares 
ETFs that trade on American exchanges and find that asynchronous trading of the 
5TF and the underlying portfolio, and the constant flow of information in the 
Tiarketplace gives rise to frequent discounts and premiums on such ETFs. Moreover, 
hey document a positive relationship between the returns and lagged deviations, 
ndicating the existence of exploitable inefficiencies. Gallagher and Segara (2004) 
;xamine the trading characteristics of Australian ETFs. They document small dollar 
ind percentage differences in price and NAV that do not persist over time, but

Pricing Efficiency of Exchange Traded Funds in India 71Pricing Efficiency of Exchange Traded Funds in India 71 

below the NA V (i.e. at discount), arbitrageurs may purchase ETF shares in secondary 
market and after accumulating enough shares to equal a creation unit, redeem the 
shares from the fund and thereby acquire the underlying securities in the index, 
which the arbitrageur may then liquidate at a profit. A similar and reverse process 
may apply in case of ETF trading at a premium. An effective execution of this 
arbitrage mechanism would thus enable the ETFs to trade at prices equal to or very 
close to their NA Vs, thereby eliminating the problem of significant premiums or 
discounts often associated with closed-end mutual funds. 

There is an emerging literature on the pricing efficiency of ETFs being traded all 
over the world. However, the same is not true for India. To the best of our knowledge, 
the present study conducts the first empirical research on the pricing efficiency of 
ETFs in India. More specifically, the study examines the presence as well as the 
persistence of premiums and discounts of ETFs traded in India. The remainder of 
this paper is organized as follows. Section 2 offers a brief review of literature on the 
pricing efficiency of ETFs being traded in different parts of the world. The data and 
methodology are described in Section 3. Section 4 presents the empirical findings 
of the study. Section 5 summarizes and concludes the paper. 

Review of Literature 

In this section we review the literature on the pricing efficiency of Exchange Traded 
Funds being traded around the globe. Ackert and Tian (2000) compare the pricing 
efficiency of SPDRs (the first official ETF in the world) with that of Mid Cap SPDRs. 
They find that SPDRs do not trade at economically significant discounts, unlike 
dosed-end mutual fund shares. Though consistent with their expectations, they 
report larger discount for MidCap SPDRs which are likely to have higher arbitrage 
costs due to higher fundamental risk, higher transactions costs, and lower dividend 
yields. Elton et al (2002) examine the pricing efficiency and volume determinants 
~fSPDR over the period 1993-1998. Examining the extent of deviation of price from 
NA V in both absolute and percentage terms, they find that on average price lies 
below NAV by 1.4 cents or 0.018%. Moreover, these small deviations of price from 
NA V do not persist, and disappear in a day due to arbitrage mechanism. Regarding 
the trading volume they report that, in 1998 over 10% of the outstanding shares of 
3PDR were traded each day, which indicates that short term traders are active 
,articipants in the market. Hughen (2003) tests the efficacy of ETF arbitrage 
:nechanism by examining the premiums on the shares of Malaysian fund listed on 
:he American Stock Exchange, which is the only ETF that has experienced an 
~xtended suspension of arbitrage. The result supports the hypothesis that ETF 
,remiums are influenced by the availability and cost of fund facilitated arbitrage. 

ares and Lavin (2004) study the pricing efficiency of Japan and Hong Kong shares 
:TFs that trade on American exchanges and find that asynchronous trading of the 
:TF and the underlying portfolio, and the constant flow of information in the 
narketplace gives rise to frequent discounts and premiums on such ETFs. Moreover, 
hey document a positive relationship between the returns and lagged deviations, 
ndicating the existence of exploitable inefficiencies. Gallagher and Segara (2004) 
ixamine the trading characteristics of Australian ETFs. They document small dollar 
md percentage differences in price and NA V that do not persist over time, but 



rather disappear within a day, indicating the pricing efficiency of Australian ETF 
market. However, an analysis of the trading profile of ETFs reveals lack of trading 
activity for ETFs in Australia, since the average trading volum e of ETFs as a 
percentage of total issues outstanding was found to be below 0.5% over most of the 
time periods analyzed. Lin, Chan and Hsu (2006) investigate the pricing efficiency 
of TTT, Taiwan's first ETF. The findings of the study suggest that the TIT sells at a 
premium, though at 0.041% the premium is not statistically significant. In terms of 
absolute mispricing value, a statistically significant deviation of 0.383% exists, 
though it is economically insignificant after considering the costs related to arbitrage. 
The authors conclude that the TTT is price efficient.

Engle and Sarkar (2006) exam ine the pricing efficiency of both dom estic and 
international ETFs. They report smaller premiums and discounts for the domestic 
ETFs which last only several minutes. For international ETFs, they find m uch larger 
and more persistent deviations, frequently lasting several days. This evidence 
suggests higher pricing efficiency of domestic ETFs in comparison to international 
ETFs. Kayali (2007) investigates the pricing efficiency of Dow Jones Istanbul 20 
(DJIST), the first ETF in Turkey. The author documents a statistically significant 
but small discount on average, which, considering the transaction costs associated  
with arbitrage, seem to be economically insignificant. Further, the results show  
that the premium or discount does not persist over time and disappears within two 
days, indicating the efficiency of the market for DJIST. Ackert and Tian (2008) 
examine the pricing of a sample of 28 U.S and country ETFs in relation to their 
fundamental values. They find that while the U.S. funds are priced closely to their 
net asset values, the country funds are not and can exhibit large, positive  
autocorrelations in fund premium which is related to momentum, illiquidity, and 
size effects.

Data and M ethodology 

Data

In India we have a fairly short time-series of ETFs, with the first ETF being launched 
on the National Stock Exchange in December 2001. Table 1 provides a profile of all 
existing ETFs Usted on Indian Stock Exchanges by the end of September 2010. The 
present study analyses the pricing efficiency of a sample of twelve ETFs, comprising 
all the equity and gold ETFs listed on the National Stock Exchange of India by the 
year end 2009. The time period under study extends from 1st January 2002 to 31st 
December 2009 and each selected ETF has been analyzed over a time period  
beginning from the first full calendar year of its trading till the end of the period oi 
study]. Table 2 provides a list of selected ETFs along with their respective study 
periods. The study uses daily trading data relating to price, volum e and turnovei 
of ETFs, which have been obtained from the website of NSE India. M oreover, the 
study uses daily NAV data for ETFs which have been gathered from the website oi 
Association of Mutual Funds of India (AMFI) as well as the websites of their 
respective Asset Management Companies.
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Table 1: Exchange Traded Funds (ETFs) in India 

Na~ofETF l TF symboj Fund hou.'>t' 
Index tracked and 
e,change listed on 

\/1ttv BeLS NIFfYRFES B.:m:hlll..11'). \1urual Fund S&P C'NX Nift~. NSE 

Scn,c, Prudenual ICICI LTI-' !',l'((l 
I( J( I Prudenual \.1utual 

Sense~ . BSE 
fund 

Junior Nill\- BeES Jl.'NlORBET:S Bcnchm.irt.. \1utual Fund CNX Nifl~ Junior. NSE 

S&P C'NX Nifty UTI Naunnal 
SUNDER UT! Mutual Fund S& P C NX Nitry . NS[ 

Depu,uory Reoeipt Scheme 

l iqu1d BcES LIQ UIDBEES lkn,hmarl. Mutu,ll Fund 
Money m.irket in,u11rnenh. 
NSE 

B..mk BeES BANKBEES Benchmark \1111u,1I I und l N;\ Bank N1tty, 'lSr 

Gold BeE'i CrOI DBLl~S B.:nchmJrk ".1utual Fund Dornc,tic J.?O(d i,ricc~. 'lSF. 

UTI Gold ETF GOLDSHARE UTI Mutual Fund Oome,tic: J.?Old price~. "SE 

K<•tak GulJ ETF KOTAKGOLD KotJI.. \.lun1JI hind Domc,uc J.!nld pnce,. 'ISi· 

P\U B;mk BcES PSLB'-11\.BLL .. '> Benchmarl- Mutual I und CNX PSU Bank. NSE 

K,11ak PSU Bank ETF KOTAKPSUBK Kulak \.1utuul Fund CNX PSU Bani.. NSE 

Rch.mcc GolJ ETF RLLGOLD Rehance Murual hmd Dome,111: gold pnce,. 'ISi , 

Qu,1ntum Gold ETF QUANTUMUOL D Quantum \.1mual rund D,1111c,11c J,?n(d price,, "ISF 
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Qu,111111111 N1l1y ETF ()"IWIY Qu.mlum '1.1111ual I untl - ~PCN>.. Nill~ r-.;sr 

Shan,1h BcE.', SH ARIABEES Bcn,hmark Mu1u.1I Fund 
S& P CNX Nifty ShariJh. 
N\E 

S81 Gold ETS SBIGFTS SBI '-1utu.il rund (),1mc,11c goki price., . NSE 

Knt.11. l'o,1lty KUTI\KNII, Y Knt,11. "1utual l·und S&.P C'~X "iifly. SSE 
I 1>11111. Scn.11. B.:ES I INGSNGHEFS Ben1.:hmnrl. Mutual ru11J H.int.! Scn11 laJ.:x, NSE 
Rchga.11: GlllJ RELJGARLGO Rdi,:,are Mutual f'und l)ume,uc ~nld pncc,. 'ISi 

Mnt1l.il O,wal Mmt Sh.ire, Motilal Os"'JI Mulu.i.l 
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Table 2; ETFs selected for the study

ETF Index tracked Date of listing Period under study

NTFTYBEES S&P CNX Nifty 8-Jan-2002 8Jan 02 - 31Dec 09

JUNIORBEES CNX Nifty Junior 6-Mar-2003 lJa n 0 6 -3 1 D e c0 9

BANKBEES Bank Nifty 4-Jun-2004 lJan 07  - 31D ec09

GOLDBEES Gold Prices 19-Mar-2007 lJa n 0 8 -3 1 D e c0 9

GOLDSHARE Gold Prices 17-Apr-2007 IJan 0 8 -3 1 D e c 0 9

KOTAKGOLD Gold Prices 8-Aug-2007 IJan 08 -31D ec09
PSUBNKBEES CNX PSU Bank 1-Nov-2007 IJan 0 8 -3 lD e c 0 9

KOTAKPSUBK CNX PSU Bank 16-NOV-2007 l Ja n 0 8 -3 1 D e c 0 9
RELGOLD

QGOLDHALF

Gold Prices

Gold Prices

26-NOV-2007 I Ja n 0 8 -3 1 D e c0 9

28-Feb-2008 lJa n 0 9 -3 1 D e c 0 9
RELBANK

QNIFTY

CNX Bank Nifty

S&P CNX Nifty

27-Jun-2008 IJan 0 9 -3 1 D e c0 9

18-Jul-2008 IJan 0 9 -3 1 D e c0 9

M ethodology

For the analysis of pricing efficiency of ETFs, we first examine the extent of deviation 
of ETFs trading price from NAV, which represents both a cost to investors and an 
arbitrage opportunity for the market makers. The lesser the extent of such deviation, 
more efficient would be the pricing of ETFs. To undertake this analysis, we follow 
the methodology adopted by Elton et al. (2002) and Gallagher and Segara (2004). 
A cco rd in g ly , the stu d y rep o rts the frequency distribution  and statistical  
characteristics of both the rupee difference between price and NAV as well as the 
difference in percentage terms (expressed as rupee difference divided by NAV). A 
positive rupee difference between price and NAV (i.e. when price exceeds NAV) 
indicates that the ETF trades at premium, whereas the reverse holds true for a 
discount.

After examining the presence of deviation of ETFs trading price from NAV, the 
next issue to be examined is the persistence or lack thereof in these deviations, i.e. 
whether the prem ium /discount (if any) disappears within a day, or persists over a 
number of days. To investigate this issue, a regression model is employed whereby 
the rupee difference between price and NAV of an ETF at the close of day 'f (Dt) is 
regressed with a constant (a) and its one day lagged variable (Dt-1 ). This can be 
expressed as model ( 1 ):

Dt =  a -I- f i l  Dt-1 ......................(1)

Here, an insignificant 151 would indicate no persistence in deviations (as the lagged 
deviation does not explain present deviation), indicating that the prem ium /discount 
disappears within a day. However, if fil is found to be significant, it would indicate 
the persistence of prem ium /discount, and in such case more lags in the form of fi2  

Dt-2, fi3 Dt-3 and so on will be included in model (1), until the beta coefficient of the 
last lag becomes insignificant. An ETF for which beta coefficients are found to be 
significant upto 'n' number of lags would indicate the persistence of prem ium /
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indicates that the ETF trades at premium, whereas the reverse holds true for a 
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After examining the presence of deviation of ETFs trading price from NAV, the 
next issue to be examined is the persistence or lack thereof in these deviations, i.e. 
whether the premium / discount (if any) disappears within a day, or persists over a 
number of days. To investigate this issue, a regression model is employed whereby 
the rupee difference between price and NA V of an ETF at the close of day 't' (Dt) is 
regressed with a constant (a) and its one day lagged variable (Dt-1). This can be 
expressed as model (1 ): 

Dt = a +lslDt-1 . .. .. .. . .. ..... (1) 

Here, an insignificant Bl would indicate no persistence in deviations (as the lagged 
deviation does not explain present deviation), indicating that the premium/ discount 
disappears within a day. However, if Bl is found to be significant, it would indicate 
the persistence of premium / discount, and in such case more lags in the form of !s2 
Dt-2, 83 Dt-3 and so on will be included in model (1), until the beta coefficient of the 
last lag becomes insignificant. An ETF for which beta coefficients are found to be 
significant upto 'n ' number of lags would indicate the persistence of premium/ 



discount over n number of days. Persistence in price deviation over a long period 
of tim e w ould indicate the inefficiency of arbitrage m echanism  in the ETF 
marketplace. Additionally, in order to examine the trading activity in the ETF 
market, we report the average daily turnover as a percentage of fund value for 
each ETF at the end of each yearly interval.

Em pirical Findings

Table 3 and Table 4 report the frequency distribution of the rupee difference between 
price and NAV of ETFs and the difference in percentage terms respectively. The 
tables show that on an average, price lies below NAV for nine out of twelve ETFs 
analyzed. For all the ETFs (except Relbank), mean daily difference between price 
and NAV ranges from  -5 .13  to 1.41 rupees. H ow ever, Relbank experiences  
exceptionally high deviations over the study period, which average -39.35 rupees. 
Similarly, the mean percentage difference between price and NAV ranges from - 
0.977c to 0.23% for all the ETFs (except Relbank), and equals -5.28% for Relbank.

Pricing Efficiency of Exchange Traded Funds in India 75Pricing Efficiency of Exchange Traded Funds in India 75 

discount over n number of days. Persistence in price deviation over a long period 
of time would indicate the inefficiency of arbitrage mechanism in the ETF 
marketplace. Additionally, in order to examine the trading activity in the ETF 
market, we report the average daily turnover as a percentage of fund value for 
each ETF at the end of each yearly interval. 

Empirical Findings 

Table 3 and Table 4 report the frequency distribution of the rupee difference between 
price and NA V of ETFs and the difference in percentage terms respectively. The 
tables show that on an average, price lies below NA V for nine out of twelve ETFs 
analyzed. For all the ETFs (except Relbank), mean daily difference between price 
and NAV ranges from -5.13 to 1.41 rupees. However, Relbank experiences 
exceptionally high deviations over the study period, which average -39.35 rupees. 
Similarly, the mean percentage difference between price and NA V ranges from -
0.97% to 0.23% for all the ETFs (except Relbank), and equals -5.28% for Relbank. 
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Table 3: Frequency distribution of rupee difference between price and NAV of ETFs (i.e. price-NA V) 
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Table 4: Frequency distribution of percentage difference between price and NA V of ETFs (i.e. [(price-NA V)/NA VJ•100) 
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Table 3: Frequency distribution of rupee difference between price and NAV of ETFs 
{i.e. price-NAV) Connparing these price deviations in Indian ETFs with some other 
ETF markets around the globe, the mean percentage difference equals 0.018% for 
Spiders as documented by Elton et al. (2002) and ranges between -0,03% to 0.06%  
for Australian ETFs as documented by Gallagher and Segara (2004). This comparison 
clearly reveals greater pricing inefficiency of the Indian ETF market.

While the mean deviations in price and NAV are high, there exists still higher 
variabiHty in the deviations within each ETF. For example, although ETF named  
Kotakpsubk has a mean percentage difference of -0.10%, it ranges from -10.66% to 
15.69% for the overall period under study for such ETF. For nine out of twelve 
ETFs analyzed in this study, more than 10% of the time, the percentage difference 
lies above 2%. For the other three ETFs it lies above 2% for less than 4% cases. 
However, for Relbank, such deviations exceed 2% in approximately 87% cases. 
When compared to the Australian ETFs and the Spiders, none of them experienced  
deviations above 2 % on any day.

In general, these results suggest significantly high rupee as well as percentage 
difference in price and NAV of Indian ETFs. An issue that needs to be examined  
further is whether there is persistence or lack of it in such deviations, i.e. whether 
such high prem ium s/discounts experienced by Indian ETFs on any particular day 
persist over a number of days or disappear quickly. Table 5 reports the results of 
regression model employed to test the persistence in price deviations.

Table 5: Persistence of premiums / discounts in ETFs 

( Dt =  a +  fil Dt-1 + 62  Dt-2 + . . . , )

ETF name Variable
Intercept

(a ) D ,.i D,.2 D..3 D h

Adjusted
Persistence

Niftybces Coefficient -0.16 0,21 0,15 0.06 0.09 3 days
Prob’ Vatue 0.00 0.00 0.00 0.01

Juniob«es Coefficient 0.13 0.17 0.07 0.04 2 days
Prob-value 0.00 0.00 0.03

Bankbees Coefficient 0.72 0.14 -0.02 0.24 0.12 0.11 4 days
Frtfb-vaiue 0.0! 0.00 0.5S 0.00 0.00

Goldbees Coefficient -0,30 0.53 0.13 0.18 0,61 3 days
Prob-value 0.54 0.00 0.01 0.00

Goldshare Coefficient -0.44 0.57 0.14 0.15 0.64 3 days
Prob-value 0.4.< 0.00 O.OI 0.00

Kotakgold Coefficient -0.79 0.52 0.14 0.18 0.59 3 days '
Prob-value 0.14 0.00 0.01 0.00

Psubankbees Coefficient 0.31 0.14 ■0.15 O.IO 0.04 3 days
Prob-value 0.04 0.00 0.00 0.03

Rel}>old Coefficient -0.23 0.65 0.12 0.10 0,69 3 days
Prob-value 0.66 0.00 0.03 0.02
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Prob-value 0.66 0,00 0,03 0.02 

Persistence 

3 days 

2 days 

4 days 

3 days 

3 days 

3 days 

3 days 

3 days 



Pricing Efficiency of Exchange Traded Funds in India 81

Kotakpsubk

Q g o ld h a lf

Relbank

Qnifty

C oefficien t

Prob-value

C oeffic ien t
Prob-vaiue

C oeffic ien t
Prob-value

C oeffic ien t
Prob-value

-0.27
0.27

-0.19
0.55

-5 .24
0.00

- 2.11
0.00

0.03
0.57

0.39
0.00

0 .70
0.00

0.33
0.00

No
0.00  persistence

0.22

0.00

0.17
0.01

0 .14

0 .(M

0,12

O.OS

-0 .06

0.37

0 .14

0.03

0.61

0.72

0.15

2-4 days

2 days

2 days

Table 5 shows significant intercept term (a) and R-squares for majority of the ETFs. 
More importantly, we find the slope of regression coefficients (fi) to be significant 
upto three lags for most of the ETFs, indicating the persistence of price deviations 
upto three days for such ETFs. Across all ETFs, persistence ranges from zero to 
four days, with Kotakpsubk being the only ETF for which the deviations do not 
persist, and disappear within a day.

These findings are again in contrast with the US findings of Elton et al. (2002) for 
Spiders and Austrahan findings of Gallagher and Segara (2004), who document 
that not only the deviations between price and NAV of ETFs are small, but also 
disappear within a day due to the effective arbitrage mechanism facilitated by ETF's 
unique trading system . The findings of this study thus highlight the pricing  
inefficiency of the Indian ETFs market, where not only significant pricing deviations 
exist but they also persist over a number of days. This clearly indicates the presence 
of ample arbitrage opportunities in the Indian ETFs market which have not yet 
been fully exploited by the market players. Though the present study does not 
attempt to quantify the profitability of such arbitrage opportunities, many of the 
price deviations appear to be too large to be accounted for solely by transaction  
cost.

Finally, we analyze the trading activity in the Indian ETF market in terms of average 
daily turnover as a percentage of fund’s AUM. Table 6  shows that for all the ETFs, 
over most time intervals, less than 1 % of the outstanding shares have been traded  
on each day. This indicates the low level of trading activity in the Indian ETF market 
which might be one of the possible reasons for the presence of and persistence in 
pricing inefficiency of ETFs in India.

Table 6 : A trading profile of Exchange Traded Funds (ETFs)

ETF name Period Avg. daily trad ing  
volume (no. of shares)

Avg. daily tu rnover 
(in lakhs of Rs.)

Assets U nder 
M anagem ent (in 

lakhs of Rs.)

Avg. daily tu rnover
as a  % of AUM

Nifty bees 2002 20.416 21.97 n.a n.a
2003 8.856 10.52 n.a n.a
2004 5.162 9.25 n.a n.a
2005 6.385 14.27 n.a n.a
2006 6,831 23.21 n.a n.a
2007 12.874 60.08 3y.164.50 0.15
2008 72.018 242.55 , 12.841.34 1.89
2009 145,256 602.44 44,704.87 1.35
All 34.190 120.89 44,704.87 0.27
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that not only the deviations between price and NA V of ETFs are small, but also 
disappear within a day due to the effective arbitrage mechanism facilitated by ETF's 
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of ample arbitrage opportunities in the Indian ETFs market which have not yet 
been fully exploited by the market players. Though the present study does not 
attempt to quantify the profitability of such arbitrage opportunities, many of the 
price deviations appear to be too large to be accounted for solely by transaction 
cost. 

Finally, we analyze the trading activity in the Indian ETF market in terms of average 
daily turnover as a percentage of fund's AUM. Table 6 shows that for all the ETFs, 
over most time intervals, less than 1 % of the outstanding shares have been traded 
on each day. This indicates the low level of trading activity in the Indian ETF market 
which might be one of the possible reasons for the presence of and persistence in 
pricing inefficiency of ETFs in India. 

Table 6: A trading profile of Exchange Traded Funds (ETFs) 

Avg, daily lrading Avg. daily turnover 
Assets Under 

Avg. daily turnover 
ETFname Period Management (in 

volume (no. or .shares) (in lakhs or Rs.) 
lakhs of Rs.) 

asa % ofAUM 

Niftybees 2002 20,4 16 21.97 n.a n. a 
2003 8,856 10.52 n. a n.a 
2004 5,162 9.25 n.a n. a 
2005 6,385 14.27 n.a n. a 

2006 6,83 1 23.21 n.a n.a 

2007 12,874 60.08 39.164 50 0 IS 

2008 72,018 242.55 12,841.34 1.89 
2009 145,256 602.44 44,704.87 1.35 
All 34.190 120.89 44 704.87 0.27 
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Juniorbees

Bankbees

Goldbees

GolcUhare

Kotakgold

Psubnkbees

Relgold

Kotakpsubk

Qgoldhair

Relbank

Qnifty

2004
2005
2006
2007
2008 
2009
All

2005
2006
2007
2008 
2009 
All

2008
2009
All

2008
2009
All

2008
2009
All

2008
2009
All

2008
2009
All

2008
2009
All

2009

2009

2009

4.328
6.070
4.435
3,096
8.083

41.842
11,730

1.902 
1.039

588
39,355

2,752
10,874

17,452
25,231
2 1 J I8

5,811
5,337
5,576

4.211
2,928
3,573

795
2,712
1,75X

5,634
5.902 
5,767

817
1.520
1,164

788

389

1 2 2

1.63
2.89 
2.77 
2.86 
6.01

34.67
8.90

7.65
5,09
4.03

256.17
20.t3
70.46

215.53
393.76
304.10

71.62
82.37
76.96

51.18
45.91
48.56

1.98
7.55
4,76

68.83
89.33
79*02

1.93
4.32
j.n

6.00

2.63 

0,49

n.a
n.a 
□ a

7.463,40
592,52

6.113.98
6.113.98

n.a
n.a

552,011.00
131,589.12

9.113.30
9.111.30

27,387.90
60,170.28
60,170.25

18,067.01
25.575.63
25.575.63

5.044.31
10.281.14
10.281.14

1.598.85
683.70
683.70

19.837.22
24.717.42
24.717.42

2.908.94
3.025.84
3.025.84

1.497.86 

1,351.50

118,69

n.a
n.a
n.a

0.04
1.01
0.57
0.15

n.a
n.a

0.00
0.19
0.22
0.77

0.79
0.65
0.51

0.40
0.32
0.30

1.01
0.45
0.47

0.12
M l
0,70

0.35
0.36
0.32

0.07
0.14
0.10

0,40

0.19

0.41

5. Summary and Conclusions

Theoretically, ETFs are considered to be price efficient due to their unique dual 
trading system which ensures that any significant deviation between price and 
NAV of an ETF is easily arbitrage away by the market players. In this paper we 
empirically analyze this pricing efficiency of ETFs by firstly quantifying the deviation 
between price and NAV of ETFs in rupee as well as percentage terms, and then 
testing the persistence of such deviations.

The findings of the study indicate considerable deviations between price and NAV  
of all the ETFs analyzed in this study, and exceptionally high deviations for one of 
the ETFs named Relbank. For majority of the ETFs, such deviations exceed 2% on 
more than 10% of the trading days. Such high pricing deviations present ample 
arbitrage opportunities for the market makers in the ETF market place, which if 
exploited, could eliminate such deviations quickly. H owever, the findings of the
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5. Summary and Conclusions 

Theoretically, ETFs are considered to be price efficient due to their unique dual 
trading system which ensures that any significant deviation between price and 
NA V of an ETF is easily arbitrage away by the market players. In this paper we 
empirically analyze this pricing efficiency of ETFs by firstly quantifying the deviation 
between price and NA V of ETFs in rupee as well as percentage terms, and then 
testing the persistence of such deviations. 

The findings of the study indicate considerable deviations between price and NA V 
of all the ETFs analyzed in this study, and exceptionally high deviations for one of 
the ETFs named Relbank. For majority of the ETFs, such deviations exceed 2% on 
more than 10% of the trading days. Such high pricing deviations present ample 
arbitrage opportunities for the market makers in the ETF market place, which if 
exploited, could eliminate such deviations quickly. However, the findings of the 



study reveal that such pricing deviations persist for upto three days for nnost of the 
ETFs analyzed in this study, thereby indicating ineffectiveness of the arbitrage 
mechanism in the Indian ETF market.

The study also finds evidence of very low trading activity in the Indian ETF market 
as indicated by low average daily turnover of ETFs as a percentage of fund's assets. 
This indicates shallowness of the Indian ETF market, which could be one of the 
possible reasons explaining the pricing inefficiency in the market.

Overall, the study points out gross pricing inefficiency and unexploited arbitrage 
opportunities in the Indian ETF market which command immediate attention of 
the market players. There is also a need to examine the causes of the lack of trading 
activity and the resulting pricing inefficiency in the Indian ETF market, towards 
which future researches m ay focus.

Footnotes

I  Due to the poor trading history, an ETF named SUNDER is excluded from the 
study. For the sam e reason, the first two full calendar years of trading of ETFs 
named BANKBEES and JUNIORBEES are also excluded. Moreover, the dates on 
which ETF price data or NAV data are unavailable are not included in the analysis. 
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study reveal that such pricing deviations persist for upto three days for most of the 
ETFs analyzed in this study, thereby indicating ineffectiveness of the arbitrage 
mechanism in the Indian ETF market. 

The study also finds evidence of very low trading activity in the Indian ETF market 
as indicated by low average daily turnover of ETFs as a percentage of fund's assets. 
This indicates shallowness of the Indian ETF market, which could be one of the 
possible reasons explaining the pricing inefficiency in the market. 

Overall, the study points out gross pricing inefficiency and unexploited arbitrage 
opportunities in the Indian ETF market which command immediate attention of 
the market players. There is also a need to examine the causes of the lack of trading 
activity and the resulting pricing inefficiency in the Indian ETF market, towards 
which future researches may focus. 

Footnotes 

1 Due to the poor trading history, an ETF named SUNDER is excluded from the 
study. For the same reason, the first two full calendar years of trading of ETFs 
named BANKBEES and JUNIORBEES are also excluded. Moreover, the dates on 
which ETF price data or NA V data are unavailable are not included in the analysis. 
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