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Abstract 

The paper analyses the relationship between the implied volatility index and 
stock index in the Indian context over a relatively long period and explores 
whether the former can act as a forward-looking indicator for stock market 
investments. The findings suggest that a positive return on the stock index 
decreases the implied volatility, while a negative return increases it. Also, 
negative returns on the stock index generate larger changes in implied volatility 
as compared to positive returns. The size of the return too plays a major role in 
influencing the change in the implied volatility index. A higher level of volatility 
is seen to influence the buying decisions of the traders, particularly for 
investments at a duration of 20- and 60-days, as is the case with the stock 
markets in the US. 
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Is Implied Volatility Index (VIX) a Forward- Looking 

Indicator of Stock Market Movements in India? 

 

Introduction 

Financial market turbulence has often battered the global financial system. On 

many such occasions, governments across the globe have been forced to adopt 

measures to contain the economic fallout arising from the fragility of the financial 

markets. Such occasions have also underlined the need to find measures that can 

provide better insights into the behaviour of the financial markets. 

In stock markets, funds are raised from the investors for investment, and in 

exchange, the investors get a share in the profit of the firm. However, these investors 

face considerable uncertainty from the erratic movements in the market. Such 

uncertainty in the future returns is quantified through a volatility index. The Chicago 

Board Options Exchange (CBOE) first created a volatility index for the stock market, 

namely, the VIX. It acts as a barometer for expectations of volatility for the ensuing 30 

days. In the Asian-Australian region, India started using it for the first time with its stock 

exchange disseminating an implied volatility index (Kumar, 2012).  

The implied volatility index is a measure of volatility perceived by market 

participants over a shorter horizon in the future. It is considered as the measure of the 

risk in the stock market. This index is an indicator of the anticipated fluctuation of the 

market and is generated on the basis of the order book of the underlying index options 

(NSE India). It is keenly watched by market participants and researchers to get a sense 

of the future behaviour of the market. The index generally reproduces the mean 

diversion of the fluctuation of a value around the long-term variance. It is also known 

as ‘fear gauge’ (Whale, 2009). 

The level of volatility is dependent on the level of price swings. A higher volatility 

value of the index indicates more swings in the price of the underlying stocks. A low 

level indicates that investors do not foresee much uncertainty in the market. While a 

high level implies turbulence in the financial markets, the sources of such volatility can 

be different.  

The literature suggests that volatility in financial markets is generated from 

longer trading hours, and the frequent arrival of new information both anticipated and 

unanticipated (Ross, 1989), and also by the positions taken by participants in the 

market and their unwinding (Brandt and Kavajecz, 2004). Another source of volatility 

can be the changing sentiments of investors (De Long et al., 1990). 
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The behaviour of the implied volatility index is closely tracked by all 

stakeholders in the financial markets. There is a belief globally that a rise in volatility 

in the market generally brings with it a sharp fall in the stock index. There are two 

theories that explain this negative relationship between the stock index return and 

changes in the implied volatility index. Black (1976) postulated the leverage hypothesis 

which states that negative shocks to return increase financial leverage, making the 

stocks riskier and in turn increasing the volatility. Similarly, Poterba and Summers 

(1986) conceptualised the feedback hypothesis which highlights that any innovations 

to volatility (mostly positive ones) lower the returns. If expected future stock returns 

increase with an increase in volatility, as an after effect the current stock prices are 

likely to fall to adjust to this change in future expectations. It relies on the existence of 

time-varying risk premiums that link the changes in volatility and returns. There are 

multiple studies on the asymmetric relationship between volatility and stock return 

(Schewart, 1989, and Flemming et al., 1995). Studies on the Indian stock market too 

highlight the negative relationship between the stock index return with the relative 

change in the India VIX, and the two indicators tend to move independently of each 

other at the time of high upward movements in the market (Kumar 2010, Thenmozhi 

and Chandra, 2013).  

Interestingly, in the recent past, there have been episodes when sharp 

increases in equity prices have been associated with increases in implied volatility, 

indicating that the investors expected a greater volatility in the equity prices even in a 

rising market. These episodes of unidirectional movements have once again thrown 

open the research question concerning the relationship between market volatility and 

financial asset prices. Some market participants have highlighted that the India VIX 

going above 20 does not necessarily mean negative returns for the markets in the 

near term2. While a rise in the VIX generally brings market corrections, it is not 

necessarily deterministic3. There is a belief that markets are efficient, and hence 

cannot be predicted on the basis of implied volatility (Giot 2003). Finally, there are 

some market participants who believe that the implied volatility index is an indicator 

for buying /selling in the market.  

To address this emerging research question, Giot (2003) studied if high levels 

of VIX in the US market can be an indicator of the bottoming out of the market, and 

whether in this condition investors can go for fresh purchases expecting a rise in the 

market subsequently. His result indicated that extremely high levels of VIX acted as 

good buying points, and very low levels of VIX signalled good selling points. The 

present paper attempts to examine the various facets of the relationship between the 

stock index return and the change in implied volatility index in the Indian context and 

                                                           
2 The Economic Times, April 15,2019. 
3 The Economic Times, April 15, 2019. 
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compares this relationship with those in the markets of the advanced economies 

(AEs), particularly the US. There is a view that empirical work on this relationship has 

become challenging with the changes in the prediction horizon, stock index, and data 

period (Ederington and Guan, 2010). The increasing global integration of the Indian 

stock market and the widening of its participants’ base have further added to the 

challenges. 

The scope of this paper is much broader than the earlier ones, as it looks for 

statistical clues in the market when the stock market and the volatility index move in 

the same direction. This paper also examines to what extent the volatility level can be 

used as a signal for purchases/sells in the Indian stock market at different time 

horizons, particularly by assigning ranks to the volatility levels of all days. While there 

have been studies comparing the Chinese and German markets with that of the US, 

there has been limited work comparing the Indian market with the US.  

The paper uses the framework adopted by Giot (2003). The hypothesis is that 

the behaviour of the stock market in India will be different from that in the US, as the 

US stock market is the cynosure of global investors and where the best companies in 

the world operate. Also, the US allows for a free flow of capital.  

The paper is structured as follows: Section II highlights the origin and 

calculation of the CBOE VIX and India VIX (IndVIX); Section III reviews the literature; 

Section IV describes the movements in S&P 500 and CBOE VIX as well as Nifty 50 

and IndVIX during 2009 to 2020; Section V analyses the empirical relationship 

between the stock index and the volatility index, and the concluding perspectives are 

given in the last section. 

 

II. The Origin and Evolution of VIX 

The construction of the volatility index (VIX) has been discussed in a white 

paper released by CBOE VIX (Formula of VIX is given in Appendix A.1), and it is 

reproduced below:  

The VIX, operated by the Chicago Board Options Exchange (CBOE) from 1993, 

was designed to capture the expected fluctuation in the market. In the stock market, 

the stock index is constructed with the use of the prices of the shares constituting it. 

But the VIX is calculated from the weighted prices of call/ put options over many strike 

prices. The prices are mid-points of option bid/ask price quotations. The calculation of 

this index follows certain pre-fixed criteria in the selection of the options. 

The CBOE collaborated with Goldman Sachs in 2003, and made a modification 

in VIX, and this modified measure is being utilised by market participants to track 
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expected volatility. It is derived by taking the strike prices of options of the S&P 500 

index. With a well-defined formula behind it, this index emerged as a widely accepted 

tool regarding volatility trading/ hedging. In 2004, the VIX futures contract started 

operating in the same exchange. Then in 2006, the VIX option contract was launched 

that became a highly successful product. 

A well-developed market now exists for trading in VIX-related products. Over 

time, the CBOE has developed several other volatility indices, i.e., CBOE Nasdaq-100 

volatility index, CBOE DJIA volatility index, CBOE Russell 2000 volatility index, and 

CBOE S&P 500 three-month volatility index. The VIX methodology has been refined 

to create a volatility index for commodities and currencies, such as the CBOE Crude 

Oil Volatility Index, CBOE Gold volatility index, CBOE Euro-Currency volatility index, 

etc. In fact, the opposite movements of volatility and stock market indices imply the 

benefit that can be derived from diversification and by investment in volatility-related 

products available in the market. 

This index has been extensively used for research, as the information relating 

to it is available for more than 20 years in the case of the US. The comprehensive 

information has been useful to study the movement of the share prices in the changing 

market conditions. It quantifies the perceived volatility in the stock market of the US. It 

is derived from the near- and next-term call/put options, generally belonging to the first 

and second contract months. Near-term options are taken when there are at least 

seven days to expiration. The reason is to avoid the anomalies arising out of the 

movements in prices close to expiration. Once the expiration is less than seven days, 

the calculation is done by taking the contracts of the second and third months.  

The out-of-the-money SPX Call/Put options on both sides of an at-the-money 

strike price are used in the computation of VIX, taking options having non-zero bid 

prices. With a rise in volatility, the range of the strike prices of the options also 

expands. And with a fall in volatility, the boundary of the strike prices also contracts. 

VIX contains all the information regarding the average of quoted bid and ask prices of 

all selected options. It can be seen from the formula that the price of every selected 

option directly affects the VIX values.  

In India, the India VIX (IndVIX4) was launched by the National Stock Exchange 

(NSE) in 2008, computed on the basis of the NIFTY index options prices.  

                                                           
4India VIX is computed by NSE, following an amended methodology of CBOE VIX. It is a volatility index based 

on the order book of index option prices of Nifty. Indvix is derived by using the best bid and ask quotes of the 

out-of-the-money, present and near-month Nifty option contracts which are traded on the options segments of the 

NSE. It is designed to indicate investors’ perception of the annualised market volatility over the ensuing 30 

calendar days.  
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III. Literature Review 

There is extensive literature on the general behaviour of volatility indices, and 

their relationship with the stock returns.  

At the international level, there are studies (Schwert 1989, and Flemming et al., 

1995) that highlight that the implied volatility index has a negative and asymmetric 

association with the stock market return. The negative stock market movement is 

associated with larger absolute changes in the volatility index than positive stock 

market movement. Giot (2003) further confirms this for the S&P100 index and adds 

that the VIX is more sensitive to negative returns in the low-volatility period, indicating 

investors’ response to be aggressive to negative returns, particularly in a less volatile 

phase. But the response is weak in a high volatile phase. With regard to its predictive 

capacity, it has a strong relationship with the future realised volatility though it is not 

free from biases. This property indicates that this index can act as a useful indicator 

for perceived stock market volatility, compared to the first-order autoregressive 

volatility model. Further, the VIX acts as a signaling mechanism for bottoming out of 

the market and indicates oversold conditions. Hence, positive forward-looking returns 

are expected from long positions triggered by extremely high levels of implied volatility.  

Thielen (2016) replicated the Giot (2003) study for Germany and compared the 

empirical findings with that in the US. It used the VIX as a proxy for volatility, and the 

returns of the stock indices of the S&P 500 and the DAX. The daily change in the VIX 

did not predict either negative or positive stock market return and hence the paper did 

not support the view that a change in the VIX affected stock market returns. Indirectly, 

the paper contradicted the finding of Giot (2003) and highlighted that the rate of 

change in the VIX is not a useful tool for investors to directly use it as a signal for 

trading.  

Another study along similar lines by Chengli and Yinhong (2016) compared the 

relationship between the two in the Chinese stock market with the US market. The 

regression between the implied volatility index and the underlying stock index, and 

also through a lag of these, showed a negative and asymmetric relationship between 

implied volatility index change and the return in the stock index in the US market. The 

CBOE VIX index was seen to be forward-looking. In the US market, the relationship 

was negative in general, but in China, the relationship was negative for some period. 

The study highlighted that the relationship was not statistically significant in the case 

of the Chinese market. The Chinese VIX index did not appear to be forward-looking.  

Hibbert et al. (2008) offered a behavioural explanation for the asymmetric 

return-volatility relation, by examining the short-term dynamic relation between the 

S&P 500 index return and changes in the volatility index with the use of daily and intra-
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day level data, while the past studies had used data with weekly or monthly frequency. 

The paper added to the literature by linking the behavioural characteristics of the 

traders with the results. The behavioural characteristics are representativeness, 

“affect”, and extrapolation bias. The representativeness signifies that larger negative 

returns and larger volatility are characteristics of market behaviour. The “affect” 

characteristic suggests that people form emotional associations with activities, where 

a positive “affect” appears good while a negative one comes as bad. The extrapolation 

bias indicates investors anticipate volatility increases to continue temporarily into the 

future. The same paper ascribed the relation between the stock index and volatility 

index to neither the leverage hypothesis nor the volatility feedback hypothesis, but to 

the behavioural characteristics. The leverage hypothesis suggests that the primary 

relation should exist from returns to volatility over a long period, not 

contemporaneously. Since lagged returns are not significant, the leverage explanation 

is not a robust one. The significance of the effect of lagged volatility changes supports 

the behavioural extrapolation bias.  

Banerjee, Doran, and Peterson (2006) extended the prior work of Giot (2003) 

and found that implied volatilities predict the security return which, in turn, points to the 

likely inefficiency of the market. The relationship was seen to be stronger for high beta 

stocks in S&P 500. Also, it was stronger for 60-day returns than for 30-day returns.  

There have also been some studies on the other properties of CBOE VIX that 

indicate that the VIX shows virtually no evidence of seasonality. There is a slight intra-

day decline in the volatility index while no seasonality is observed in the intra-week 

data. Its daily changes have autocorrelation in them. Mean reversion is noted in the 

weekly data of this index. 

There is some literature on the general behaviour of the implied volatility index 

in India. Kumar (2010 and 2012) and Shaikh and Padhi (2016) studied the volatility 

index launched in India in 2008 and found that the stock market return and change in 

the volatility index are significantly negatively related and that too only in one direction, 

specifically during the descent of the market. A different type of finding was also 

reported in other studies. The negative and positive return shocks have opposite 

impacts on market volatility, and further, negative return shocks bring in significant 

changes in the level of implied volatility than positive return shocks. The returns on the 

two indices move independently at the time of high upward movements in the market 

(Thenmozhi and Chandra, 2013). When the market witnesses a downturn, the 

relationship is not much significant for higher quantiles. 

 The application of quantile regression also showed that Indian VIX change was 

negatively related to stock market returns (Kumar, 2010). The result confirmed that 

the causality runs from a stock return to changes in volatility index, but not the other 
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way. Investigation showed the presence of seasonality in the data, and also a Monday 

effect was found to be significant. These findings are similar to Flemming et al. (1995) 

for the US market. The empirical exercise in Kumar (2010) was attempted using data 

for a very short period, and hence, its findings need to be verified against data for a 

longer period. Further, India VIX is found to be a better measure of volatility than 

traditional measures, such as ARCH/GARCH models. It is also better than realised 

volatility estimates such as the standard deviation of historical returns, the daily 

variance estimates, and the monthly sum of stock returns.  

Bagchi (2012) studied the direct and cross-sectional relationship of India VIX 

with the stock return in relation to three parameters that are important aspects of 

behavioural finance: stock beta, market-to-book value, and market capitalisation. It 

examined the relationship after constructing six portfolios on the basis of the above-

mentioned three parameters by dividing the data into two distinct parts, i.e., lower 

percentile and upper percentile, and then computing their returns for 30-day and 45-

day holding periods. The results confirmed through multiple regression analysis that 

VIX has a positive and significant relationship with the returns of the above six 

portfolios. The relationship was found to be larger for a 45-day holding period return 

as compared to a 30-day holding period return. However, the biggest deficiency of the 

study was that it was carried out over a very short period, hence the result could be 

biased. A longer time period is needed to remove the bias.  

Further, there have been different levels of impact depending on the size of the 

positive and negative return shocks (Shaikh and Padhi, 2016). While VIX rises on the 

day of the opening of the market it falls on the day of the option expiration, and these 

findings create ground that it can be used for making profits by trading in VIX 

futures/options. Shaikh (2018) examined the relationship between the Indian volatility 

index and stock returns in the securities market, based on data from 2009 to 2015, 

and the results confirmed that there is a negative correlation between them, which is 

more prominent when the VIX is higher. There is also an asymmetric relationship 

between India VIX and stock returns and the magnitude of asymmetry is not identical; 

and hence, VIX is more of a gauge of investors’ fear and portfolio insurance price. The 

impact of changes in the stock return on India VIX is greater when there are negative 

returns as compared to positive returns. In the case of Nifty and S&P 100, there is no 

significant relationship discernible except for one period lag; and this finding is 

inconsistent with the hypothesis of contemporaneous asymmetry.  

The Indian VIX exhibits certain characteristics like volatility persistence, mean 

reversion, and a negative relationship with stock market movements, but has a positive 

association with trading volume. Further, overnight volatility movements from the US 

market have a significant effect on the Indian stock market volatility, but transmission 
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from the Indian stock market to the US market is not seen. However, the stock market 

volatility in Japan seems to neither influence volatility in the Indian stock market nor it 

gets influenced by the movements in the Indian stock market. A rise in the US VIX 

increases the Indian volatility index, a result that brings out the implications for the 

portfolio diversification, volatility traders, and options trading-time in the equity markets 

(Kumar, 2010).  

Yeh and Tseng (2007) is another attempt in the direction of understanding the 

asymmetric relationship between return and volatility. The asymmetric effect is 

explained as a natural result from leverage, and also due to the feedback effect from 

expected volatility. Among the other studies, Chiang (2012) applied the bivariate 

GARCH model with TAR to examine the level of transmission between volatility and 

return using data on S&P (NASDAQ) and VIX (VXN) since the introduction of VIX 

(VXN). Additionally, only the lagged negative return has a bidirectional causal effect in 

the low-fear regime for the S&P 500/ VIX series. The VIX index has a stronger pricing 

effect on S&P 500. But there is no obvious lead-lag relationship between NASDAQ 

and VIXN index. The return and volatility responses to high-fear and low-fear episodes 

are asymmetrical. 

From the review of the empirical literature, it is clear that most studies for India 

have been conducted over a shorter time period. There are studies which juxtapose 

the relationship between stock return and implied volatility index in a particular country 

with that of the US. However, there is limited work comparing the relationship between 

India with that of the US. The present paper addresses this gap with (a) the use of 

data over a longer time period; (b) examining situations where the size of return 

influences the relationship between the two indices; and (c) comparing the Indian case 

with that of the US. 

 

IV. Movement of Stock Indices and Volatility Indices 

In the past decade, stock markets across the globe have responded to global 

as well as domestic factors, and the implied volatility indices also moved in conjunction 

with the stock indices. The volatility index reflects the anticipated volatility of the stock 

market over the coming month. A larger value of the index indicates higher prices for 

options, indirectly highlighting uneasiness among investors. A lower index indicates 

lower prices for options, highlighting a stable and smooth market in the near future.  

Chart 1 presents the movements in the US stock market and CBOE VIX during 

2007-2020. The left axis gives the closing of the S&P 500 while the right axis gives 

the US VIX. The biggest spike in the US volatility index occurring during the global 

financial crisis (GFC) of 2008 coincided with the biggest fall in the stock market. Then 
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it spiked again in 2011 during the European sovereign debt episode and in August 

2015 as the stock market in China plunged. In India, the high VIX was witnessed 

around the time of the global financial crisis, followed by the jump during the taper 

tantrum episode of 2013 and then during the general election of 2014. Recently, the 

VIX reached a high with the onset of COVID-19 (Chart 2).  

On most occasions, higher values of the volatility index have been associated 

with a fall in the stock market. However, there have been episodes such as in February 

2018 and April 2019 when the stock market return and volatility rose in sync. While 

the change in VIX has been perceptible in the case of a falling market, the change in 

VIX is not so perceptible in a rising market. 

Chart 1: Movement of S&P 500 and CBOE VIX 

 
 Source: Bloomberg.  

During the first week of February 2018, the global equity markets witnessed 

turbulence. With the release of high jobs figure in the US, portfolio rebalancing due to 

a rise in the bond yields brought about a fall in global stock markets. The market 

condition worsened with the failure of many complex volatility-linked funds. In India, 

the stock market was rising amidst high volatility towards the end of January 2018 but 

fell at the beginning of February 2018 alongside turbulence in global stock markets. 

This phenomenon was not unique to the Indian equity market; it resulted from a 

portfolio rebalancing away from emerging markets as an asset class. In consonance 

with it, the India VIX (IndVIX) increased sharply during this period and the IndVIX 

touched 20 on February 6, 2018. With a sharp correction in equity indices in February 

2018, the inverse relationship got restored in the rest part of February 2018.  

The simultaneous rise in the Nifty and the IndVIX appeared again in April 2019. 

These two spells of a simultaneous rise in both stock index and volatility index cast 
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some doubt on the generally perceived inverse relationship, and it has been a subject 

of research across countries. 

Chart 2: Movement of Nifty and India VIX 

 
  Source: Bloomberg. 

Some basic statistics are given in the table below on the stock markets in India 

and the US. The mean and standard deviation of both the volatility indices are nearly 

close to each other, indicating that both the markets have witnessed a mostly similar 

type of movement in the volatility indices (Table 1). 

Table 1: Movement of Stock Index and Volatility Index 

INDIA Nifty 50 Index India VIX Index 

Period Start End Start  End Min Max Mean Standard Deviation 

2009-20 3033 13982 41 21 10 84 20 8.0 

US S&P 500 CBOE VIX  

Period Start End Start  End Min Max Mean Standard Deviation 

2009-20 932 3756 39 23 9 83 19 8.45 

Source: Bloomberg; and Authors’ Estimates. 

Furthermore, the scatter plots of the stock index and the implied volatility index 

are shown in Chart 3. The presence of a significant number of observations in the 

second and fourth quadrants highlights, prima facie, the negative relationship. But the 

presence of some observations in the first and third quadrants also marks time points 

in the market when the stock market and implied volatility index move in the same 

direction. On the whole, it suggests that while the general belief of the relationship 

being negative is persisting, there is an occasional unidirectional movement. The 

presence of these contrasting trends requires a more detailed analysis. 
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Chart 3: Stock Return and Implied Volatility Index Change 

 

 
Note: The Nifty /S&P 500 return is given in the X-axis, while the Change in India VIX /CBOE 
VIX is given in the Y-axis. 
Source: Bloomberg; and Authors’ Estimates. 
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in Table 2 suggests that over most part of this period, the co-movement in both has 
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Table 2: Days with SPX and CBOE VIX Movement in the Same Direction 

Period 
Number of 

Trading 
Days 

Average 
VIX 

Close 

SPX Up / 
All 

Days# 
(%) 

SPX Up and 
VIX Up / Days 
of SPX Up@ 

(%) 

SPX Down and 
VIX Down / Days 
of SPX Down$ 

(%) 

SPX and VIX 
in the Same 

 Direction / All 
Days^^ (%) 

1 2 3 4 5 6 7 

2008 253 32.7 50 8 13 11 

2009 252 31.5 56 15 26 20 

2010 252 22.5 57 18 19 19 

2011 252 24.2 55 15 20 18 

2012 250 17.8 53 24 20 22 

2013 252 14.2 59 21 17 20 

2014 252 14.2 57 18 19 18 

2015 252 16.7 47 9 17 14 

2016 252 15.8 52 22 23 23 

2017 251 11.1 58 26 24 25 

2018 

2019 

2020 

251 

252 

253 

16.6 

13.8 

22.8 

53 

60 

57 

17 

20 

17 

24 

18 

19 

20 

19 

18 

2008-20 2769 19.8 55 18 20 19 

Notes: # indicates the ratio of number of days when the market rose, to the total number of trading 
days. @ indicates a rise in the volatility index coinciding with the rise in the market. $ indicates a 
fall in the volatility index coinciding with a fall in the market. ^^ indicates ratio of number of days 
when both the market and volatility index go in the same direction to total number of trading days. 
Sources: Bloomberg; and Authors’ Estimates. 

 

Table 3: Days with Nifty and India VIX Movement in the Same Direction 

Period 

Number 
of 

Trading 
Days 

Average 
India VIX 

Close 

Nifty Up/ All 
Days@@ 

(%) 

Nifty Up and 
India VIX Up/ 
Days of Nifty 

Up! (%) 

Nifty Down and 
India VIX Down/ 

Days of Nifty 
Down$$ (%) 

Nifty and India 
VIX in the Same 
Direction / All 

Days** (%) 

2008 244 39.4 48 32 39 36 
2009 243 37.3 55 26 35 30 
2010 252 21.8 55 26 27 27 
2011 247 23.8 43 21 24 23 
2012 250 19.7 56 31 35 33 
2013 250 18.9 50 34 33 34 
2014 244 17.1 58 39 41 40 
2015 248 17.6 49 33 35 34 
2016 247 16.6 53 25 37 31 
2017 248 12.6 56 34 32 33 
2018 
2019 
2020 

246 
245 
252 

15.1 
12 
21 

54 
53 
59 

35 
30 
26 

33 
37 
33 

34 
33 
29 

2008-20 3216 21.8 53 30 34 32 

Notes: Data for the year is based on the calendar year. @@ indicates number of days when 
market goes up to the total number of trading days. ! indicates when the volatility index rose along 
with the rise in the market. $$ indicates when the volatility index goes down in the days when the 
market goes down. **indicates when both market and volatility index go in the same direction to 
total number of trading days. 
Sources: National Stock Exchange; Bloomberg; and Authors’ Estimates. 
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V. Empirical Findings on the Relationship between Stock Index and Volatility 

Index  

The present paper examines the relationship between Nifty 50 with IndVIX 

during 2011-2020; the descriptive statistics are given in Table 4. The Jarque-Bera test 

statistic indicates that the normality assumption is rejected for the data. The average 

returns on both the series (NIFTY 50 and IndVIX) are close to zero, indicating that the 

two series do not have any trend in their movements (for select abbreviations, see 

Appendix (A.3)). 

Table 4: Descriptive Statistics 

 NIFTY 50 NIFTY Return IndVIX Return IndVIX 

 Mean 8060 0.0004 0.00003 18.8 

 Median 8035 0.0006 -0.003 17.0 

 Maximum 13982 0.084 0.50 Rate 84.0 

 Minimum 4544 -0.139 -0.41 10.0 

 Std. Dev. 2365 0.011 0.05 6.56 

 Skewness 0.28 -1.01 0.52 3,2 

 Kurtosis 1.8 17.87 10.6 22.6 

 Jarque-Bera 199 25625 6707 45828 

 Probability 0.0 0.0 0.0 0.0 

 Sum 21995416 0.97 -0.10 51342 

 Sum Sq. Dev. 0.00 0.33 7.31 117272 

 Observations 2729 2728 2730 2730 

Source: Bloomberg; and Authors’ Estimates. 

The relationship between Nifty 50 and IndVIX is examined in the framework of 

a two-stage ordinary least squares (OLS) regression analysis (as applied in Giot, 

2003). This regression does not suffer from the endogeneity issue as VIX is derived 

from the out-of-the money options, whose prices are remotely connected with the 

share prices. Since an asymmetric relationship is observed in the data, i.e., the 

negative return in the stock index affects the change in the implied volatility index 

differently in comparison with the positive return in the stock index, dummy variables 

are used for the different returns for finding out their effects on change in IndVIX.  

The first-stage regression equation (1) is given below: 

RIndvixt=𝛽0
−𝐷𝑡

− + 𝛽0
+𝐷𝑡

+ + 𝛽1
− (rniftyt 𝐷𝑡

− ) + 𝛽1
+ (rniftyt 𝐷𝑡

+ ) + 𝑒t          (1) 

where, RIndvixt = Relative Change in the VIXt [ln(Vixt/Vixt-1)] 

rniftyt = Return on NIFTY 50 [ ln(Niftyt/Niftyt-1)] 

𝐷𝑡
−is the dummy variable that takes value 1 when Nifty falls and zero otherwise; 

 𝐷𝑡
+ = 1 - 𝐷𝑡

−. 

In the second stage (equation 2), quadratic terms of Nifty returns are added in 

the above equation for looking into the influence of the return size on the change in 

the volatility index: 
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RIndvixt=𝛽0
−𝐷𝑡

−+ 𝛽0
+𝐷𝑡

++ 𝛽1
−(rniftyt 𝐷𝑡

−)+ 𝛽1
+(rniftyt 𝐷𝑡

+)+𝛽2
−(r2

niftyt 𝐷𝑡
−)+𝛽2

+(r2
niftyt 𝐷𝑡

+)+𝑒t    (2) 

The estimation is carried out with the application of the OLS Newey-West 

consistent standard errors, and the results show that the coefficients 𝛽1
+ and 𝛽1

− are 

different (Table 5). The Wald test result suggests that the coefficients are significantly 

different from each other. Since signs of both the coefficients are negative, the results 

confirm that a positive return decreases implied volatility while a negative return 

generates higher implied volatility. Further, 𝛽1
− is larger in absolute value than 𝛽1

+ , 

highlighting that a falling stock market index generates a larger change in volatility as 

compared to a rising stock index. 

In the second stage of the regression, the size effect is clearly visible from the 

results of Equation 2. The coefficient of 𝛽2
+ is positive, indicating that the size of 

positive returns can increase volatility. Since the absolute value of 𝛽2
+ is bigger than 

𝛽1
+, it is inferred that once the size of the positive return reaches higher levels, the 

positive coefficient of 𝛽2
+ can counter the negative coefficient of 𝛽1

+ in equation 2, 

making the overall effect positive on the change in the volatility index, leading to a 

situation where a rise in the market gets associated with a rise in the volatility index. 

The coefficient 𝛽2
− is significant in the case of NIFTY, indicating that the size of the 

negative return decreases the implied volatility index (IndVIX). While in general, a 

negative return increases implied volatility, once its size increases to a higher level, it 

decreases the implied volatility, creating a situation where a fall in the market gets 

associated with a fall in implied volatility. 

The US stock market also displayed similar behaviour, but the coefficients of 

the size of the return are larger than estimated in this paper for India. 

Table 5: Relative Changes in Implied Volatility Index and Stock Return 

India VIX and Nifty 50 Return  

 𝜷𝟎
+ 𝜷𝟎

− 𝜷𝟏
+ 𝜷𝟏

− 𝜷𝟐
+ 𝜷𝟐

− R2 

Equation 1 -0.008 
(0.00) 

0.001 
(0.67) 

-1.52 
(0.00)* 

-2.68 
(0.00)* 

  0.30 

Equation 2 -0.007 
(0.00) 

-0.002 
(0.26) 

-1.58 
(0.00)* 

-3.27 
(0.00)* 

6.86 
(0.00)* 

-15.42 
(0.00)* 

0.32 

CBOE VIX and S&P 500 Return  

Equation 1 -0.024 
(0.00) 

0.02 
(0.00) 

-2.97 
(0.00)* 

-4.54 
(0.00)* 

  0.58 

Equation 2 -0.02 
(0.00) 

0.02 
(0.00) 

-4.12 
(0.00)* 

-5.55 
(0.00)* 

31.4 
(0.00)* 

-20.4 
(0.00)* 

0.59 

Note: The coefficients estimated through OLS Newey-West regression RIndvixt=𝛽0
−𝐷𝑡

− + 𝛽0
+𝐷𝑡

+ 

+ 𝛽1
−(rniftyt𝐷𝑡

−) + 𝛽1
+ (rniftyt𝐷𝑡

+) + 𝑒t (first stage regression) and RIndvixt=𝛽0
−𝐷𝑡

− + 𝛽0
+𝐷𝑡

+ + 𝛽1
− 

(rniftyt𝐷𝑡
−) + 𝛽1

+ (rniftyt𝐷𝑡
+) +𝛽2

−(r2
niftyt𝐷𝑡

−)+𝛽2
+(r2

niftyt𝐷𝑡
+)+ 𝑒t (second stage regression) , 𝐷𝑡

− is a 
dummy variable that takes value 1 when Nifty falls and zero otherwise;  𝐷𝑡

+ = 1 - 𝐷𝑡
−. Figures 

in parentheses are p-values. 
Sources: Bloomberg; and Authors’ Estimates. 
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 Results of Forward-Looking Regression 

Since volatility is an indicator of risk in the market, it generates a perception 

that its increase brings about market corrections. Hence, the focus here is to find out 

the connection of future stock index return with the present volatility level. The goal is 

to check whether a higher value of the volatility index signals an oversold market and 

whether any buy signals could be derived from the level of the volatility index. Table 6 

suggests mixed signals in this regard. On the days when VIX reached the highest 

levels in the preceding two years, forward-looking returns remained positive in many 

of the subsequent days.  

 The focus of the empirical exercise is to understand whether future stock 

market movements can be gauged from the present-day volatility index. The exercise 

is conducted to confirm the perception of the practitioners that a high level of implied 

volatility indicates an oversold condition in the market, and it could be a signalling tool 

for market purchases. 

Table 6: VIX Reached Higher Level than that of the Preceding Two Years  

(Forward-Looking Returns in NIFTY 50) 

Dates  IndVIX One-day  Five-day Twenty -day Sixty-day 

23-Sep-2011 35.16 -0.01 0.02 0.05 -0.03 

26-Sep-2011 35.43 0.03 0.00 0.07 -0.01 

4-Oct-2011 37.19 0.00 0.07 0.10 0.00 

21-Apr-2014 34.39 0.00 -0.02 0.06 0.11 

8-Oct-2018 20.15 0.00 0.02 0.02 0.04 

11-Oct-2018 20.55 0.02 0.01 0.02 0.06 

22-Oct-2018 21.36 -0.01 0.00 0.04 0.06 

15-Apr 2019 21.4 0.01 0.00 -0.02 -0.01 

16-Apr-2019 21.7 0.00 -0.01 0.00 -0.01 

18-Apr-2019 22.8 -0.01 0.00 0.00 -0.01 

22-Apr-2019 24.1 0.00 0.01 0.01 0.00 

23-Apr-1019 24.6 0.01 0.01 0.00 -0.01 

6-May-2019 26.4 -0.01 -0.04 0.04 -0.05 

7-May-2019 26.5 -0.01 -0.02 0.04 -0.03 

13-May-2019 27.4 0.01 0.06 0.07 -0.02 

15-May-2019 28.7 0.01 0.05 0.07 -0.01 

9-Mar-2020 30.8 0.00 -0.15 -0.14 -0.03 

11-Mar-2020 31.6 -0.09 -0.21 -0.15 -0.05 

12-Mar-2020 41.2 0.04 -0.15 -0.07 0.04 

13-Mar-2020 51.5 -0.08 -0.13 -0.10 -0.01 

16-Mar-2020 58.9 -0.03 -0.19 0.01 0.08 

17-Mar-2020 62.9 -0.06 -0.14 0.03 0.10 

18-Mar-2020 64 -0.02 -0.02 0.06 0.18 

19-Mar-2020 72.2 0.06 0.04 0.11 0.21 

24-Mar-2020 83.6 0.06 0.10 0.17 0.28 

 Source: Bloomberg; and Authors’ Estimates. 
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Giot (2003) made a forward-looking analysis of the implied volatility index and 

made a case that higher levels of the implied volatility index sent signals to traders 

about the buying points in the stock market. He studied whether the implied volatility 

index is a forward-looking indicator for undertaking investment in the stock market, by 

extending his own work of 2002 on the connection of the volatility index with the 

underlying stock index, taking data for Germany and the US. As noted earlier, we have 

applied his framework to the Indian stock market. 

The forward-looking returns are taken at the interval of one-day, five-day, 20-

day, and 60-day, with the returns calculated in a forward-looking manner, i.e., n-day 

ahead return (Niftyt+1/Niftyt, Niftyt+5/Niftyt, Niftyt+20/Niftyt, and Niftyt+60/Niftyt). Then, 

these returns are calculated in a rolling way for every day till the end of the data points. 

For assessing the notion that very large volatility acts as buying points, the daily 

volatility index is demarcated by creating percentiles of the volatility levels. 20 

percentiles are created by taking preceding data of the past two years up to t-1 data 

point. Daily IndVIXt is compared with these percentile figures, and suitably ranked. 

IndVIXt matching with the maximum percentile figure of the past two years is ranked 

as 20. When it is more than the maximum figure of the past two years, it is ranked at 

21. This process helps in converting a qualitative measure to a quantitative measure 

(from IndVIXt at every level to the exact ranking of the IndVIXt). The ranks are 

calculated in a rolling way till the end of data points.  

Then the following regressions are estimated: 

R1dt = a1*D1t + a2*D2t+……..+ a21*D21t + et 

R5dt  = a1*D1t + a2*D2t+………+ a21*D21t + et 

R20dt = a1*D1t + a2*D2t+………. + a21*D21t + et 

R60dt = a1*D1t + a2*D2t+………+ a21*D21t + et 

where, R1dt, R5dt, R20dt, R60dt are one-day, five-day, 20-day, and 60-day forward-

looking returns, respectively. D1t is a dummy variable for IndVIXt ranked in the first 

percentile, and D1t takes the value of 1 if IndVIXt is in the first percentile, otherwise 0. 

All the IndVIXt are converted to one of the 21 dummy variables and are assigned 

figures (either 1 or 0) in this way. 

All the twenty-one dummy variables arrived on the basis of the IndVIXt level are 

used in the above regression equations. The coefficients of the dummy variables in 

the results are utilised to understand the effect of various ranks of the volatility index 

on the forward-looking returns. 

In this regard, Giot (2003) observes that high levels of the volatility index can 

be an indicator for taking long positions to derive positive future returns (the relevant 
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table from the study is in Appendix (A.2)). On the opposite, long positions taken at a 

low level of implied volatility index are likely to generate negative future returns. 

Table 7: Regression Results as per Trading Duration (INDIA-NIFTY) 

Dummy Variable 
Forward-Looking Return 

One-day Five-day Twenty-day Sixty-day 

D1t 0.001(0.06) 0.002(0.35) 0.01(0.02) 0.02(0.32) 

D2t -0.0001(0.83) 0.003(0.25) 0.01(0.17) 0.02(0.30) 

D3t -0.001(0.21) -0.006(0.04) -0.01(0.41) 0.001(0.97) 

D4t -0.0001(0.93) -0.001(0.84) -0.01(0.25) -0.002(0.93) 

D5t -0.0003(0.67) -0.001(0.62) -0.01(0.31) 0.007(0.67) 

D6t 0.0001(0.87) -0.001(0.65) -0.01(0.55) -0.007(0.72) 

D7t -0.0(0.92) -0.00(1.0) -0.001(0.86) -0.01(0.56) 

D8t 0.0002(0.76) -0.0002(0.93) -0.01(0.12) -0.01(0.48) 

D9t -0.01(0.25) 0.001(0.72) 0.001(0.81) 0.0002(0.99) 

D10t 0.0005(0.52) -0.001(0.75) 0.003(0.68) 0.02(0.19) 

D11t -0.0(0.94) 0.002(0.61) 0.008(0.29) 0.01(0.46) 

D12t 0.002(0.06) 0.005(0.07) 0.009(0.24) 0.02(0.17) 

D13t 0.002(0.02) 0.008(0.01) 0.02(0.00) 0.05(0.01) 

D14t 0.0(0.92) 0.002(0.50) 0.01(0.07) 0.05(0.06) 

D15t -0.0001(0.87) 0.001(0.73) 0.01(0.25) 0.05(0.06) 

D16t -0.0004(0.03) 0.002(0.57) 0.009(0.38) 0.03(0.14) 

D17t 0.001(0.41) 0.008(0.01) 0.01(0.07) 0.05(0.01) 

D18t 0.0002(0.89) 0.002(0.59) 0.02(0.08) 0.04(0.06) 

D19t 0.002(0.13) 0.006(0.34) 0.03(0.02) 0.08(0.01) 

D20t 0.001(0.55) 0.01(0.31) 0.02(0.07) 0.06(0.05) 

D21t -0.002(0.74) -0.02(0.42) 0.02(0.06) 0.04(0.07) 

Adjusted R2 -0.002 0.02 0.04 0.08 

Note: The figures in different columns give the OLS coefficients for the dummy variables given 
in the first column. Figures in parentheses are p-values, and statistically significant ones are 
indicated in bold. 
Sources: Bloomberg; and Author’s Estimates. 

The regression results containing the effect of different levels of the volatility 

index on the forward-looking NIFTY 50 and S&P 500 returns are given in Tables 7 and 

8, respectively. The explanatory variables do not have much explaining power as 

evident from low values of adjusted R2. However, there are some buying points that 

appear statistically significant, while there are virtually no selling points that are 

statistically significant.  

In the Indian case, the adjusted R2 of the regression is negative for forward-

looking return at a 1-day interval which indicates that the explanatory variables do not 

have the power to explain the dependent variable, i.e., forward-looking return of 1-day 

duration. For the five-day return, the coefficients of the volatility index at 12, 13, and 

17 levels are significant, with a rare selling point at level 3 which is also significant. 

When the volatility levels are ranked at 1, 13, 14, 17,18, 19, 20, and 21 these are 

buying points (having statistical significance) for return at 20-days forward-looking 
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intervals. More buying points are also available for forward-looking investment at the 

duration of 60 days when the volatility indices are at 13, 14, 15, 17,18,19,20, and 21 

levels. Overall, it says that when the volatility is at higher percentiles, it is a signal for 

buying at 20- and 60-day durations in the market. Many selling points appear at lower 

levels of volatility, but they are not statistically significant, except for one. 

In the case of the US stock market, the coefficient of the volatility index (at 10th 

level) is significant for the forward-looking return at a 1-day interval. The coefficients 

of volatility at 4, 11, and 13 levels are significant for the regression for forward-looking 

investment at 5-days duration. Further, the number of buying points increases with the 

increase in the investment horizon. When the volatility levels are at 1, 6, 12, 13, 14, 

16, 17, 18, and 20, there are statistically significant buying points for investment at 20-

days duration. More buying points are available for investment over the duration of 60-

days, with most of them at higher percentiles.  

A comparison of Tables 7 and 8 indicates that when traders buy at a duration 

of 20-days and 60-days, high levels of volatility influence their decisions as many 

buying points appear at higher levels of volatility. The selling points (coefficients with 

negative signs) appear in the table at many levels of volatility, but the coefficients for 

those are not statistically significant. The latter is an unusual behaviour when 

compared with the result of Giot (2003), in which many statistically significant selling 

points appear at lower volatility levels. 

Table 8: Regression Results as per Trading Duration (USA-S&P 500) 

Dummy Variable 
Forward-Looking Return 

One-day Five-day Twenty-day Sixty-day 

D1t 0.00(0.80) 0.001(0.41) 0.01(0.08) 0.02(0.06) 

D2t 0.00(0.20) 0.0002(0.91) 0.003(0.45) 0.02(0.03) 

D3t -6.8e (0.86) 0.001(0.52) 0.004(0.31) 0.004(0.76) 

D4t 0.001(0.22) 0.002(0.09) 0.005(0.25) -0.001(0.98) 

D5t -0.0003(0.69) 0.00(0.99) 0.005(0.12) 0.02(0.06) 

D6t -0.0004(0.59) -0.001(0.77) 0.01(0.08) 0.016(0.24) 

D7t 0.0005(0.49) 0.001(0.47) 0.01(0.33) 0.004(0.75) 

D8t -0.0002(0.80) 0.002(0.45) -0.003(0.68) 0.002(0.91) 

D9t 0.001(0.40) 0.002(0.34) -0.003(0.77) 0.02(0.21) 

D10t 0.002(0.01) 0.003(0.13) -0.001(0.88) 0.01(0.38) 

D11t 0.001(0.35) 0.004(0.06) -0.002(0.79) 0.008(0.59) 

D12t 0.0015(0.03) 0.001(0.50) 0.009(0.07) 0.01(0.38) 

D13t 0.0004(0.57) 0.004(0.06) 0.015(0.00) 0.03(0.08) 

D14t 0.0001(0.91) 0.004(0.21) 0.014(0.01) 0.02(0.09) 

D15t -0.0005(0.70) -0.001(0.88) 0.005(0.44) 0.02(0.10) 

D16t 0.0007(0.39) 0.002(0.52) 0.02(0.00) 0.04(0.00) 
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D17t 0.0011(0.36) 0.001(0.73) 0.014(0.08) 0.05(0.00) 

D18t -0.0002(0.90) 0.004(0.30) 0.016(0.06) 0.05(0.00) 

D19t 0.001(0.39) 0.002(0.66) 0.017(0.12) 0.05(0.00) 

D20t -0.00(0.97) 0.01(0.16) 0.023(0.02) 0.06(0.00) 

D21t 0.01(0.23) -0.01(0.64) 0.01(0.81) 0.09(0.00) 

Adjusted R2 0.002 0.01 0.02 0.10 

Note: The figures in different columns give the OLS coefficients for the dummy variables given 
in the first column. Figures in parentheses are p-values, and statistically significant ones are 
indicated in bold.  
Sources: Bloomberg; and Authors’ Estimates. 

To sum up, both in India and the US, the volatility level influences the decision 

of traders to buy at a duration of 20-days and 60-days5. Since some high levels of 

volatility appear to give buying signals to investors, the findings can be viewed as 

empirical evidence against the concept of efficient markets. 

 

VI. Conclusion 

There is a conventional belief that the stock price index and the underlying 

implied volatility index move in opposite directions. However, on some occasions in 

the recent past, they displayed co-movements, casting doubts about the future course 

of action for investors. This paper explores various aspects of this relationship in the 

Indian context over a decade-long period and compares them with the available 

findings for the US. 

While the CBOE VIX and S&P 500 moved unidirectionally on only 19 per cent 

of the trading days during the period of the study, the India VIX and Nifty 50 moved in 

the same direction in only 32 per cent of the time, corroborating the presence of an 

inverse relationship between them. 

The findings of this paper indicate that a positive stock return is associated with 

a decrease in implied volatility, while a negative stock return is associated with a rise 

in the volatility index. Negative changes in the stock index generate much larger 

changes in implied volatility than positive changes. However, the size of return also 

plays a major role in influencing the relative change in stock market volatility. This size 

effect provides clues to the occasional rise of the stock market getting associated with 

a rise in the volatility index, as inferred from the statistically significant positive 

coefficients of the squared stock returns in the second stage equations of the 

regression analysis.  

                                                           
5 This forward-looking aspect of VIX could not be verified in case of Chinese stock market, with adjusted R2 

turning out negative (Chengli and Yinhong, 2016). 
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The paper also examined in detail whether the implied volatility index can act 

as a forward-looking indicator for investment in the Indian stock market. The paper 

found that when traders go for buying at a duration of 20-days and 60-days, the 

volatility level influences their decision to an extent, as some of the buying points 

appear at higher levels of volatility. The selling points appear at many levels of 

volatility, but their coefficients are not statistically significant. This behaviour appears 

at variance with the results of Giot (2003), which had shown the presence of many 

buying points at higher volatility levels and many selling points at lower levels of 

volatility, that are statistically significant. However, Giot’s (2003) study was carried out 

by taking data for the pre-global financial crisis period.  

As part of the future research inquiry, the relationship studied in our paper can 

be tested using individual stocks. Furthermore, the study can be extended to see how 

the behaviour changes under different cyclical phases of the market. 
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Appendix 

A.1 The VIX Calculation 

The Indian VIX calculation is a replication of the CBOE VIX into the Indian 
market. The VIX calculation is done as described in the white paper released on it by 
the CBOE. The formula is described below. 

The stock index shows movements of the broader stock market and is 
calculated from the price of the selected scrips. However, the VIX is computed from 
the options’ order book. Therefore, Nifty is a number, whereas VIX is an annualised 
percentage.  

The formula used in the calculation6 is taken from NSE paper, and it is copied 
below from that white paper. 

 

where, σ is India VIX/100  India VIX= σ x 100  

T is Time to expiration  

F is the Forward Index taken as the latest available price of NIFTY future contract of 

corresponding expiry. 

Ki is the Strike price of ith out-of-the-money option; a call if Ki > F and a put if Ki < F; 

both put and call if Ki=Ko 

ΔKi is the Interval between strike prices- half the distance between the strike on either 

side of Ki:  

 

(Note: ΔK for the lowest strike is simply the difference between the lowest strike and 

the next higher strike. Likewise, ΔK for the highest strike is the difference between the 

highest strike and the next lower strike)  

R is a Risk-free interest rate to expiration  

Q (Ki) is Midpoint of the bid-ask quote for each option contract with strike Ki  

K0 First strike below the forward index level, F. 

More details on the symbols and calculation methodology are in the White 

Paper on India VIX, National Stock Exchange. 

  

                                                           
6https://static.nseindia.com//s3fs-public/inline-files/white_paper_IndiaVIX.pdf 

https://static.nseindia.com/s3fs-public/inline-files/white_paper_IndiaVIX.pdf
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A.2 Regression Results as per Trading Duration (NASDAQ-100) 

Dummy 
Variable 

Return 
(One-day) 

Return 
(Five-day) 

Return 
(Twenty-day) 

Return 
(Sixty-day) 

D1t -0.60 (0.20) -1.84(0.96) -6.14(1.38) -21.81(2.39) 

D2t -0.04 (0.37) -0.61(1.03) -4.46(2.03) -14.73(2.80) 

D3t 0.02 (0.40) -0.48(0.69) -4.90(1.93) -15.01(3.03) 

D4t -0.34 (0.39) -2.06(1.07) -8.00(2.78) -6.11(3.03) 

D5t -0.05(0.28) -2.39(1.06) -9.24(3.08) -6.64(3.60) 

D6t -0.22(0.52) -0.55(1.01) -3.34(2.89) -6.60(4.46) 

D7t -0.11(0.29) 0.08(0.88) -1.99(1.71) -5.42(4.22) 

D8t -0.12(0.30) -0.70(1.27) -0.39(2.73) -4.97(4.27) 

D9t -0.05(0.30) 0(0.78) -0.03(1.86) -0.44(3.30) 

D10t 0.13(0.29) 0.44(0.84) 2.50(1.80) 4.67(3.55) 

D11t -0.19(0.29) -0.76(0.87) 1.52(2.00) 7.51(3.45) 

D12t 0.05(0.38) 1.17(0.70) 1.69(1.54) 6.98(3.20) 

D13t 0.14(0.25) 0.66(0.97) 2.01(2.17) 4.80(4.10) 

D14t 0.07(0.33) 1.01(0.75) 2.02(1.82) 1.92(4.22) 

D15t 0.09(0.30) 0.68(0.83) 3.13(1.64) 2.71(3.53) 

D16t -0.16(0.31) -0.54(0.93) -0.28(1.55) -1.24(3.67) 

D17t 0.16(0.26) -1.36(0.75) 0.05(2.09) 1.82(2.74) 

D18t -0.14(0.23) 0.63(0.72) 3.27(1.73) 7.45(2.55) 

D19t 0(0.28) 0.36(0.79) 1.49(1.69) 3.02(3.39) 

D20t 0.35(0.23) 1.15(0.89) 1.20(1.89) 1.57(3.84) 

D21t 0.75(1.39) 3.73(1.73) 11.16(3.63) 27.19(7.38) 

Note: The table has been taken from Giot (2003) paper just to illustrate how the trading 
strategy operated in case of NASDAQ100. Newey-West standard errors are given in 
parenthesis. The time period is June 2,1997-January 31,2003. 

 

A.3 Select Abbreviations 

 CBOE VIX = Chicago Board of Options Exchange’s Volatility Index 

 DAX = Stock market index on the Frankfurt Stock Exchange 

 IndVIX = India VIX 

 RIndvixt = Relative Change in the India VIXt 

 rniftyt = Return on NIFTY 50 

 S&P 500 = Standard and Poor's 500 

 SPX= S&P 500 


