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Abstract

In this study, we investigate the variations in the mispricing of futures in Nifty (benchmark index),
Bank Nifty and Nifty IT. Using a regression model on 1230 observations for the period of 1 January
2014 to 31 December 2018, we find no significant mispricing exists in the last week to the expiry of
the conftract in all three indices. This finding supports the existing literature that as the confract
moves fowards the maturity date, its value converges the market value. However, the main
highlight of the paper is to reveal the difference in the life of mispricing in different indices. This
difference in mispricing can be allocated to the liquidity in that indice. We report that being the
most liquid, Bank Nifty shows mispricing only in 1 week (first week) of the contract. No significant
mispricing exists thereafter. Nifty shows significant mispricing for the first two weeks and Nifty IT shows
mispricing for all, except the last week. This is the pioneering work which considers the sectoral
differences while evaluating futures mispricing. The findings of this study will provide useful insight to
the regulators and investors.
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1. Introduction

Pricing of the futures confract is extensively researched in the finance literature. Since the
infroduction of index futures in various international markets at different point of fime, several studies
have been undertaken on arbitrage and price dynamics in the index futures market. For pricing of
the futures, the cost of carrying model serves as the benchmark model. Applicability of this model
has been explored in different markets by various authors such as Figlewsky (1984), Yadav and Pope
(1990), Bailey (1989), Fassas (2010) and Nandan et al. (2014) in US, UK, Japanese, Greek stock market
and Indian futures market respectively. In the Spanish market, Verdasco (2016) confirmed the
compliance of the cost of carrying model, and it has been deemed fit for pricing of index futures.

Theoretically, the price of the futures contfract should be the price of the underlying asset plus the
cost of carrying that future contract. However, in real-world, this rarely happens, either the future
price is less than the theoretical price or more than the theoretical price. The deviation from the
theoretical price is known as mispricing in the futures contract. Both instances, i.e. underpricing or
overpricing, also known as mispricing, provides ariskless arbitrage opportunity to the traders. Previous
studies by Cornell and French (1983), Modest and Sundaresan (1983), Buhler and Kempf (1995),
Brenner et al. (1989), Pope and Yadav (1994), Vipul (2005), Andreou and Pierides (2008), Figlewski
(2016), Lai (2017), Lepoene (2019)and Qin et al. (2019) have reported substantial underpricing in the
index futures in different markets around the world. On the other hand, Mackinlay and Ramaswamy
(1988), Bhatt and Cakici (1990), Fung and Draper (1999), Draper and Fung (2003), Chu and Hsieh
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(2002) and Richie et al. (2008) observed positive mispricing in their respective markets. Vipul (2005)
found that futures in India are persistently underpriced. Even in the IPO segment, Gupta et al. (2019)
found that the IPOs are underpriced to the extent of 12 percent in the Indian market. Lepoene (2019)
examined the impact of short selling restrictions on the futures mispricing in the Chinese markets and
observed it imposes additional costs to the arbitrage strategies leading to persistent underpricing. In
the Hong Kong futures market, Fung and Draper (1999) found that government intervention impeded
arbitrage efficiency as well as liquidity in the market. The problem of underpricing in the futures
market can be resolved by lifting short sale constraints (Fung & Draper,1999), Marcinkiewicz (2016).

However, all these past studies, consider the benchmark index, for instance, NIFTY in case of India.
The index comprises of the top securities based on market capitalization like NIFTY comprises of top
50 companies of India based on market capitalization. It implies studying mispricing of an Index will
provide us with a picture of the top companies in a country. It also raises an important question, i.e.
what about other companies which are not in the top list or do companies which are similar in
characteristics like banking companies or IT companies shows a similar pattern for mispricing? Since
the benchmark index analysis tends to hide the true picture as it may miss out the behavioural aspect
of index mispricing. Therefore, the in-depth analysis of sectoral difference might highlight another
dimension to the mispricing in index futures. There is very scant literature available which studies
mispricing in different sectors, motivating us to study sectoral mispricing in India.

Butterworth and Holmes (2000) critically examined the pricing efficiency of the FTSE 100 and FTSE mid
250 index futures contract fraded in the UK. Due to less liquidity in the Mid 250 contracts, as compared
to FTSE 100, more substantial mispricing was observed in the Mid 250 index contracts. It implies that
the liquidity of the contract is also playing a significant role in explaining the mispricing. However, to
the best knowledge of the author, there is no study which relates the liquidity to the life of the
mispricing of the contract. This study is an attempt to fill this gap in the literature.

This paper highlights that the liquidity of a stock or index affects its life of mispricing. Further, liquidity
is having an inverse relationship with the life of the mispricing. It implies that higher the liquidity, less
will be the life of the mispricing or vice-versa. Here, the life of mispricing means the period for which
the mispricing confinues. In this paper, the period is measured in ferms of a week. As the liquidity of
bank nifty is much higher than Nifty IT, this study expects that life of mispricing will be more for Nifty IT
than Bank Nifty. This is more logical as well because higher liquidity implies more trading, which means
more information to the market, which results in converging price towards the actual price of the
security.

The paper finds that mispricing disappears in the last week to expiry for all three indices, highlights
the convergence of the price when the security is near to its maturity. Also, the fraders unwind their
positions in the last week, resulting in no significant mispricing. The Nifty index shows significant
mispricing for the first two weeks, then little mispricing is observed in the remaining week to expiry.
Bank Nifty shows significant mispricing for the first week, then no significant mispricing noted in the
remaining week to expiry. Nifty IT reveals significant mispricing for the entire period except for last
week to expiry. These results are quite insightful as they highlight how the liquidity of an index affects
the life of the mispricing. This paper is organized as follows. Section 2 presents data and the
methodology used in the paper. Section 3 provides the results of the study. Finally, Section 4
concludes the study.

2. Data and Methodology

Daily closing prices have been obtained for all three sectors from the official website of the National
Stock Exchange (NSE) of India (nseindia.com). Since there is significantly less liquidity observed for
the far month contracts, therefore, we have used daily closing prices for the near month contracts.
It is consistent with the literature as well (Nandan et al., (2015), Vipul (2005)). Mumbai Inter-Bank Offer
Rate (MIBOR) rate has been taken as a proxy for the risk-free rate of interest. The data for 1-month
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term MIBOR rates have been extracted from the Financial Benchmarks India Pvt. Ltd (FBIL), which
maintains the official data regarding the MIBOR. Even, NSE uses MIBOR rate as the appropriate risk-
free interest rate for the settlement mechanism.

Due to the difference in the holidays of banking and exchange, we have used the previous day
MIBOR rate for the missing value. The annualized dividend yield has been taken from the National
Stock Exchange of India.

Along the lines of previous studies such as Cornell and French (1983), Neal (1996), Brailsford and
Hodsgon (1997), Mcmillan and Ulku (2009), Roll et al., (2007), Richie et al., (2008), Nandan et al.,
(2014), Qin et al. (2019) we have computed the theoretical price as follows:

F(t,T)= Set-0)(T-0/365 (1)
Where, F(t, T) is the futures price at time t for a contract that matures at time T,
S(t) is the value of the underlying stock price atf time 1,
ris the risk-free interest rate,
d is the annualized dividend yield between t and T.
Mispricing = (Actual Futures price — Theoretical futures price) / spot price
Mispricing= (F(mt,T) - Se-d(T-0/365) / § ()
Where, F (mt, T) is the actual market price at time t for a contact that matures at time T,
S, is the spot price.

The mispricing is calculated as the difference between the actual futures price and theoretical
futures price normalized by spot prices. The disconnect between the actual futures price and the
theoretical futures price gives rise to pricing errors in the futures contract. Suppose the actual price
of the futures contract is more than the theoretical price. In that case, the arbitrageurs will make a
profit by undertaking a short position in the futures contract and a long position in the underlying
index. On the other hand, if the actual price is less than the theoretical price, the arbitrageurs will
prefer to buy the futures contract and sell the underlying index.

Since the near-term contracts have been considered to analyze the pricing errors, it would be
interesting to note the week wise structure of mispricing in futures contracts. Ordinary least square
(OLS) is used to study the pricing errors for a week to expiry effect. In our regression equation, the
dependent variable is the daily mispricing series. The independent variables are dummy variables
such as D1, D2, D3, D4, D5 for the first week to expiry, the second week to expiry, the third week to
expiry, the fourth week to expiry and the last week to expiry respectively. The equation is as follows:

R;"”ZZL aiDictyReite, 3)

Where Dirassumes the value 0 and 1 in the form of a dummy variable, Dit=1 for the first week to expiry,
0 otherwise. Here 'i' depicts the first, second, third, fourth and last week to expiry. Furthermore, the
lag value of the dependent variable that is the mispricing series has been introduced in the model
to avoid the autocorrelation in the error term. The presence of autocorrelation is confirmed with the
low values of the Durbin-Watson statistic. Considering the lag ruled out the autocorrelation in the
error term, making it fit for the regression model.

With the help of regression analysis, the week wise structure of mispricing in different sectoral indices
has been analyzed. The dummy variables include D4 for the months which have four weeks to expiry
in a near month contract and D5 for the months having five weeks to expiry in a near month contract.
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The weekends have been excluded while allocating the dummy variable to the near-term contracts
to avoid the weekend effect. The last week to expiry, i.e. D5 or D4 (as the case may be) has four days
before last Thursday, other weeks, i.e. except last week has five days.

The choice of the sectors is based on the trading activity among the indices and the liquidity. Among
the seven indices, only three have been considered fit for the study as the rest have either low trading
activity or negligible liquidity in the futures contracts. The selected indices are distinct in the
behaviours as they represent entirely different sectors indicating the movements in specific industries.

3. Results and Discussion

In this section, we examine the key findings of the study. The paper deals with the mispricing among
the sectoralindices and not only the benchmark index. The primary outcome remains consistent with
the theory that as the liquidity decreases, the magnitude of mispricing increases. The results are in
line with the previous studies Butterworth and Holmes (2000), Oehmke (2009) and Shankar et al.
(2015). It is reported that the in all three indices the first week of expiry, observes significant mispricing
and towards the last week of expiry the magnitude of mispricing becomes insignificant as the
theoretical futures price converges to the actual futures price.

Table 1:Results for ADF test for stationarity
Mispricing

Nifty -7.4306
(0.0000) **

Bank Nifty -8.9425
(0.0000) ***

Nifty IT -8.9877
(0.0000) ***

Note: To check the stationarity, the Augmented Dickey-Fuller (ADF) test has been applied in the study. The result of table 1
shows that the rejection of the null hypothesis, thereby indicating that the data is stationary.

Table 2: Summary statistics of week wise mispricing in Nifty

D1 D2 D3 D4 D5
Mean 0.0002 0.0001 0 -0.0007 -0.001
Maximum 0.0118 0.008 0.0225 0.0094 0.0203
Minimum -0.0101 -0.01779 -0.0194 -0.0179 -0.0084
Std dev 0.0008 0.0011 0.0013 0.001 0.0012
Skewness 1.5391 -7.3726 4.1819 -4.6128 5.1051
Kurtosis 97.8924 119.3634 148.5593 79.5916 103.6418
obs. 1231 1231 1231 1231 1231

Note: This table reports the summary statistics of mispricing in Nifty calculated by cost of carry model [(F(mt,T) - Se(r-d)(-1)/3¢5) /
So]. The sample consists of 1231 observations for the time period 2014-2018.
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Table 3: Summary statistics of week wise mispricing in Bank Nifty

D1 D2 D3 D4 D5
Mean 0.00005 0.0001 -0.0001 -0.0005 -0.0014
Maximum 0.0033 0.005 0.0053 0.0059 0.0088
Minimum -0.0035 -0.005 -0.0047 -0.0072 -0.0099
Std dev 0.0005 0.0008 0.0009 0.0011 0.0011
Skewness -0.5229 -0.1496 -0.1769 -1.8814 -2.9502
Kurtosis 18.8256 14.3677 10.9386 15.03706 25.7606
obs. 1231 1231 1231 1231 1231

Note: This table reports the summary statistics of mispricing in Bank Nifty calculated by cost of carry model [(F(mt,T) - Sel-dir-
113¢5) / So]. The sample consists of 1231 observations for the fime period 2014-2018

Table 4: Summary statistics of week wise mispricing in Nifty IT

D1 D2 D3 D4 D5

Mean 0.0002 0.0001 0 -0.0007 -0.001
Maximum 0.0266 0.0168 0.0127 0.0176 0.0407
Minimum -0.0306 -0.035 -0.0231 -0.0216 -0.0213
Std dev 0.0015 0.0019 0.0015 0.0015 0.002
Skewness -1.03494 -9.2509 -3.7752 -2.1931 6.4059
Kurtosis 218.9431 153.5895 65.9674 57.7752 174.7106
Obs. 1231 1231 1231 1231 1231

Note: This table reports the summary statistics of mispricing in Bank Nifty IT calculated by cost of carry model [(F(mt,T) - Sel-
d)(1/365) / So]. The sample consists of 1231 observations for the period 2014-2018.

The summary statistics of mispricing among the sectoral indices in India clearly shows the existence
of mispricing in the futures market. The indices are highly underpriced for the year 2014-2018. The
possible explanation for persistent underpricing in the futures market could be the restrictions on short
selling. If the actual price of the futures contract is less than the theoretical price, the arbitrage frade
would include a long position in the futures and short position in the respective underlying index. The
mispricing is found to be more in the sectoral indices than the benchmark index. For fime to maturity,
it is noticed that the findings are entirely different for the different sectors. The results are consistent
with the previous studies of larger underpricing than overpricing Lin ef al., Kempf (1998), Pope and
Yadav (1994), Brenner et al. (1989), Gay and Jung (1999), Vipul (2005), Cummings and Frino (2011),
Lepoene (2019), Cornell and French (1983) and Modest and Sundaresan (1983). Both the sectoral
indices and the benchmark index observe the underpricing in the futures contract.

Table 5 reports the result of the OLS regression. We observe that last week to expiry effect is not
statistically significant in all three indices, which is consistent with the literature. Further, if we analyze
our result indices wise, we find that in the Nifty IT is having mispricing (statistically significant) in all
weeks except last week. Further, Nifty (benchmark index) is having mispricing (statistically significant)
in the first two weeks, and Bank Nifty is having significant mispricing in the only first week of the
contract. This highlights that Nifty IT mispricing has the most extended life as compared to the other
two indices.

The possible explanation for such an exciting finding could be liquidity scenario in all three indices.
The liquidity is observed highest in the Bank Nifty and the lowest in the Nifty IT. Liquidity implies more
trading activities in those indices, which further means more information in the market. It explains the
difference in the mispricing in these indices. Indices with the highest liquidity are having the shortest
life of mispricing and vice versa.
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Table 5: Regression results of sectoral indices with a week to expiry effects

D1 D2 D3 D4 D5
Nifty -0.0009 -0.0005 0.00004 0.0000 0.0002
(4.4894) ***  (3.7818) ***  (0.7589) (0.6596) (0.1693)
Bank Nifty -0.0006 -0.0001 0.0000 0.0000 -0.0000
(-5.6732) **  (-1.2472) (0.5852) (0.7119) (-0.4459)
Nifty IT -0.0009 -0.0007 -0.0005 -0.0005 -0.0001
(-2.9845) * (3.4720) ***  (-2.4701) * (2.6402) *** (-0.4627)

Note: This table reports the regression results of sectoral indices, namely Nifty, Bank Nifty and Nifty IT with a week to expiry
effects. The dependent variable is the daily mispricing series, and the independent variables are dummy variables such as D1,
D2, D3, D4, D5 for the first week to expiry, the second week to expiry, third week to expiry, fourth week to expiry and last week
to expiry respectively. We estimate the pricing errors for a week to expiry effect using equation R{"=Y:_, aDi+yR.+¢, where
Ditis the week wise dummy variable and 'i' depict for the first week to expiry, the second week to expiry, the third week to
expiry, the fourth week to expiry and last week to expiry. The numbers in the parentheses indicate the t statistics. The level of
significance is depicted as * at 0.05, ** at 0.01 and *** at 0.001.

4. Conclusion

The study highlights the pricing errors in the three indices in India. It highlights that life of pricing errors
are different in the different index, which proves why it is essential to study the sectoral indices apart
from the benchmark index. Along with this, the study empirically demonstrates the inverse relationship
between liquidity and life of mispricing. The higher liquidity gives lesser mispricing, which is consistent
with the theory as well as previous studies such as Butterworth and Holmes (2000), Ohemke (2009)
and Shankar et al. (2015). For time to expiry, the mispricing is reported to be insignificant in the last
week of expiry as the fraders tend to wind up their positions minimizing the scope for profitable
opportunities in the last week of expiry. Furthermore, in the first week to expiry, the magnitude of
mispricing is relatively large as compared to the other weeks. The study focuses on the magnitude of
the mispricing rather than the direction, emphasizing the inverse relationship between liquidity and
the life of the mispricing. The higher chances of the mispricing in the less liquid index have strings
aftached to it as it will also have a greater risk.
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