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Abstract-The prime objective of any investor or trader in the equity market is to maximise their earnings. In 

order to do so, one should be able to predict the future movement of the market. There are various tools and 

methods used for the same. One such method that is gaining huge popularity is to track the behaviour of the 

derivatives market, in particular the options market since they are very advantageous and lucrative. If given a 

choice, the informed investors would choose to trade in the options market as they offer the highest financial 

leverage (Lowest transaction cost and limited loss). In addition, options can be used to trade on negative 

information in case of short-sale constraints on the underlying stocks. To sum it up, option market is expected to 

lead the cash market. This paper attempts to closely monitor the ability of the option’s (time to expiry, current 

market price, call and put options open interest and volume, volatility) in predicting the outlook of the 

underlying cash market at expiry considering five years Nifty Index option data (January 2013  – December 

2017) for analysis. The findings of the study reveal that the open interest and trading volume of the options 

contract separately could explain future price movement of the underlying cash market more than whatever they 

can do in a combined way. The open interest and implied volatility based predictors are statistically more 

significant in predicting the forthcoming price of the underlying cash market.  
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I-INTRODUCTION 

Derivatives market is most significant in India. Since the time derivatives were introduced in the year 2000, it 

has become very popular. This is obvious from the fact that the daily turnover in the derivatives (F&O) segment 

on the National Stock Exchange currently stands at 17,81,185.26 crores (24th August 2018), much higher than 

the turnover of the cash markets Equity Trade value 37,665.04 crores on the same exchange.  

Derivatives are financial contracts which derive its value from an underlying asset. They are used as financial 

tool for hedging as well as speculation to make profits by betting on the future value of the underlying asset. 

Futures and options contracts are the most popular derivative instruments traded in the exchange. Options are 

considered to be the preferred choice of trading instrument among informed investors as they have limited risk 

and potential for high return. Using options one can even trade in the falling and also in range bound market 

conditions.  An option contract gives the buyer the right but not the obligation to fulfil the contract. Options are 

of two types: Call and Put options. 'Call' gives the buyer the right to buy, but not the obligation to buy. 'Put' 

gives the buyer the right to sell, but not the obligation to sell.  

Open interest of options is the number of outstanding contracts (carried forward) at a given point of time. It 

helps to understand the option participant’s bet on the market. Volume represents the total number of contracts 

that have changed hands in a one-day trading session. It is a measure of intensity or pressure behind a 

price trend. The greater the volume, the more we can expect the existing trend to continue rather than reverse. 

Volatility of the option is the rate at which the price changes. Implied volatility is basically a projection of how 

much, and how fast, the underlying security is likely to move in price.  

This paper aims at studying the ability of option’s open interest, volume and volatility in predicting the outlook 

of the underlying cash market. 

II-LITERATURE SURVEY 

An ample amount of literature deals with the interrelationship between the derivatives market and the 

underlying cash market. Black (1975) and Back (1993) argues that the reduced transaction costs (lower 

brokerage) and increased financial leverage (lesser investment) may induce informed traders (Institutional 

Investors) to trade in the option market instead of the stock market. Easley et al. (1998) developed a theoretical 

model that the trading volumes of options provided by informed traders contain information about future stock 

prices. In their model, if the informed traders choose to trade in the options market before trading in the stock 

market, then this information on options can reveal information for future stock price movements. Bhuyan and 

Chaudhury (2001) have examined the role of option market’s open interest in conveying information about the 

future movement of the underlying asset and have shown that the trading strategies based on open interest yields 

better results.  Bhuyan and Yan (2002) option market exhibit significant explanatory and predictive power for 

the future stock price movements. Srivastava (2004) has strengthened the argument forwarded by Bhuyan and 

Yan (2002) that net open interest of stock option is one of the significant variables in determination of the future 

spot price of underlying share. His results clearly indicate that open interest based predictors are statistically 

more significant than volume based predictors in Indian context.  Pan and Poteshman (2004) had presented 

strong evidence that option trading volume contains information about future stock price movements using put-
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call. On a risk adjusted basis, stocks with low put-call ratios outperform stocks with high put-call ratios. Maniar 

& Maniyar (2008) found that open interest-based active trading strategies generate better returns. Fodor and 

Krieger (2010) found that information is first revealed in option markets. Specifically, changes in call and put 

open interest levels have predictive power for future equity returns. Chowdary and Rao (2013) found that open 

interest is more significant as compared to trading volume in predicting the movement of the underlying asset. 

Lin, Lu & Driessen (2013) disclose that options trading can predict excess stock returns because informed 

investors choose the options market to trade on their private information.  Chalam & Rao (2014) argue that 

neither the open interest nor the trading volume in the options market alone could explain future price 

movement in the cash market more than whatever they can do in a combined way. Pathak, et. al. (2014) 

surveyed the existing literature and found that there is no agreement about the direction and speed of 

information flow between the spot and the equity derivatives market, however, it confirms that derivatives 

should no more be referred to as redundant securities either.  Bae and Dixon (2016) reveal that informed traders 

prefer to express their information in futures markets than in the options market. 

A.Contradicting views 

Chang, Hsieh and Lai (2009) reveal that options volume, as a whole, carries no information on Taiwan Futures 

Exchange TAIEX spot index changes. Anilkumar Garag and Ramesh (2010) found that open interest is a 

measure of liquidity in the futures contract and not a fore bearer of the price direction of the futures contract. 

Muravyev, Pearson & Broussard (2013) argue that Option price quotes do not contain economically significant 

information about future stock prices beyond what is already reflected in current stock prices.                    

Pathak, Bhattacharjee & Reddy (2015) found that at-the-money options are the favourite contracts of informed 

traders in the Indian market consistently across periods of study. However, the spot market is leading 

significantly for the in-the-money and out-of-the-money classes and across market trends.  

B.Research Gap 

There is no agreement among the observed studies on the direction of information flow between the stock and 

option markets.  As incongruous findings are available on the same subject, it becomes vital to collect data at 

length and breadth and analyse it to come to a conclusive results. 

C.Objectives 

 To test the individual impact of open interest, volume and volatility of option contracts in determining the 

impending price of the underlying spot market. 

 To test the cumulative impact of open interest, volume and volatility of option contracts in determining the 

forthcoming price of the underlying spot market. 

III-RESEARCH METHODOLOGY 

The methodology used in the study is slight extension of the regression model used by Srivastava et al. (2008). 

The study analyzed the NSE Nifty Index option for the period of five years from January 2013 – Dec 2017. The 

data for this study was collected from the daily bhav-copy (Closing Price copy) posted on the Derivatives 

segment of NSE website. It provides all the market information on call and put options traded on the index 
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during the day that includes call and put option open interest and volume for different strike prices. As a 

measure of volatility, India VIX for the same period has been considered for analysis. The data of near month 

contracts are only used for analysis as they are highly liquid. Further the data on the date of expiry is excluded 

to avoid bias due to expiration effect. Python script was used to process the data. 

A.Tool used for Analysis: The notations used are the same as have been used by Srivastava et al. (2008).  

Regression Model is used to understand the relative significance of the independent variables on the dependent 

variable.   

Open interest based predictor 

𝑜 =  ∑ w   X                  ------------------------------------------ (1) 

𝑤   =  
∑

        -------------------------------------------(2) 

Where 𝑜 the Call option open interest at time t, K is is the number of different call options having non-zero 

open interests, w   is the weight of call options with the strikeX . Similarly put option based open interest is 

defined.  

𝑜 =  ∑ w   X                     -------------------------------------------(3)    

 𝑤   =  
∑

      ------------------------------------------- (4) 

Where, 𝑜 is the Put option open interest at time t, m is the number of different put options having non-zero open 

interests, 𝑤    is the weight of put options with strike X . Similarly, volume- based predictors for both call 

options 𝑉  and put options, 𝑉  is defined. 

Volume based predictor         

𝑉 =  ∑ Q   X     ------------------------------------------- (5) 

𝑄   =  
∑

                ------------------------------------------- (6) 

Where 𝑄   is the weight of call options with exercise price, X  and 𝑄   is the weight of Put options with exercise 

price X for non-zero volume.  

𝑉 =  ∑ Q   X                ------------------------------------------- (7) 

𝑄   =  
∑

                ------------------------------------------- (8) 

Volatility based predictor 

The below equation (the measure of volatility) is taken from the India VIX white paper 

σ = ∑
∆

e Q(K ) −          ---------------------------------------- (9) 
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Based on the open interest, volume and volatility based predictors; the following regression model is used to 

find the relative significance of each of these predictors: 

 

Regression Equation 

log I   =  α +  α  log  (𝑇 − 𝑡) +  α   log I + α   logO   + α   log O    + α   log V    + α   log V     + 𝛼   log 𝜎 + 𝜀
  ------------------------------------------- (10) 

Dependent Variable   

Log IT = Index Price at maturity 

Independent Variables 

IV-ANALYSIS 

Open interest based predictor                                                 R2 
Adjusted= 0.97; N = 1181 

  Coefficients Standard Error t Stat P-value 

Intercept -0.0138329 0.023681134 -0.58413 0.559243 

Time to Expiry 0.00262512 0.000970471 2.704994 0.006929 

Underlying 0.97934864 0.044903207 21.81022 7.84E-89 

Call OI 0.25040657 0.055871415 4.481837 8.12E-06 

Put OI -0.2277671 0.060370942 -3.77279 0.000169 

Volume based predictor                                                           R2 
Adjusted= 0.97; N = 1181 

Intercept -0.0085996 0.020211535 -0.42548 0.670565 

Time to Expiry -0.0046753 0.001226859 -3.81079 0.000146 

Underlying 0.99551526 0.11793935 8.440908 9.15E-17 

Call volume 0.4878408 0.085292789 5.719602 1.35E-08 

Put volume -0.4819025 0.080412563 -5.99288 2.74E-09 

Open interest and Volume based predictor                          R2
 Adjusted

 = 0.97; N = 1181 

Intercept 0.017501 0.023576459 0.74231911 0.4580425 

Time to Expiry -0.00702 0.001641715 -4.2734634 2.08E-05 

Underlying 0.996941 0.126332859 7.89138038 6.81E-15 

Call OI -0.16141 0.081163514 -1.9886903 0.0469672 

Put OI 0.185687 0.083735179 2.21755642 0.026776 

log (T-t) = Time to maturity 

log 𝐼   = Current Index Price 

log 𝑜 = Call option – open interest based predictor 

log 𝑜  = Put option – open interest based predictor 

log 𝑣  = Call option – volume based predictor 
log 𝑣 = Put option – volume based predictor 
log  σ2 = Option’s implied volatility 
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Call Volume 0.609876 0.122301823 4.98664305 7.07E-07 

Put Volume -0.63549 0.109987354 -5.7778635 9.68E-09 

Open interest, volume and volatility based predictor          R2 
Adjusted = 0.97; N = 1181 

  Coefficients Standard Error t Stat P-value 

Intercept 0.04005019 0.029361727 1.364027 0.1728207 

Time to Expiry -0.0078261 0.001757725 -4.4524 9.30E-06 

Underlying 0.96867574 0.128190268 7.556547 8.31E-14 

Call OI -0.1347272 0.083744119 -1.6088 0.10793 

Put OI 0.16564257 0.085146429 1.945385 0.0519673 

Call Volume 0.68498828 0.135466437 5.056517 4.95E-07 

Put Volume -0.6921516 0.118431855 -5.8443 6.58E-09 

Volatility -0.0090815 0.007051788 -1.28783 0.1980587 

Open interest and volatility based predictor                        R2 
Adjusted = 0.97; N = 1181 

  Coefficients Standard Error t Stat P-value 

Intercept -0.0469958 0.02700849 -1.7400367 0.082114 

Time to expiry 0.00224899 0.00097955 2.29593675 0.021855 

Current Index Price 1.00373638 0.045821924 21.9051556 1.83E-89 

Call OI 0.12626447 0.074208103 1.70149165 0.089115 

Put OI -0.1237116 0.072895727 -1.6971041 0.089942 

Implied volatility 0.01564759 0.006174386 2.53427484 0.011397 

Volume and volatility based predictor                                  R2
 Adjusted

 = 0.97; N = 1181 

  Coefficients Standard Error t Stat P-value 

Intercept 0.025909 0.028379 0.912983 0.361439 

Time to expiry -0.00619 0.001506 -4.10955 4.24E-05 

Current Index Price 0.948945 0.120872 7.850812 9.26E-15 

Call Volume 0.620675 0.114686 5.411953 7.55E-08 

Put Volume -0.57348 0.096203 -5.96117 3.31E-09 

Implied Volatility -0.01183 0.006838 -1.73077 0.083754 

 
A. Interpretation 

 
The study considered 1181 daily observations for the analysis. The adjusted R2  value is 0.97 for all the 

predictors. This means that there is a high degree of correlation between the dependent and independent 

variables of the study and close to 97% of the changes in the dependent variable (index price at maturity) is 

explained by the independent variables of the study (Time to maturity, current index price, call option open 

interest, put option open interest, call option volume and put option volume and implied volatility of the option 

contracts).  

 

When we consider the P value of the various predictors, open interest and volatility based predictor is more 

reliable and statistically significant than the others as it has the lowest p value of 0.082. This indicates that there 
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is only 8.2% chance that the result occurred is by chance. Whereas the P value of other predictors (open interest 

based predictor is 55%, volume based predictor is 67%, Open interest and volume based predictor is 45%, Open 

interest, volume and volatility based predictor is 17.2%, volume and volatility based predictor is 36%) are very 

high indicating that the results occurred are more by chance.  

 

The signs of the coefficients according to Bhuyan and yan (2002) and Srivastava et al. (2008) must be positive 

for call option based predictor and negative for put option based predictor. In the above table it is observed that 

the coefficients of open interest based predictor and volume based predictor separately collide with the theory of 

former researchers, whereas when considered together the signs vary. This means that the open interest and 

trading volume of the options contract separately could explain future price movement of the underlying spot 

market more than whatever they can do in a combined way.  

 

By adding an extra variable (implied volatility) to the existing model developed by Bhuyan and yan (2002), the 

results are more statistically significant. As the open interest based predictor of option contracts give insights on 

the future movement of the market, the implied volatility measures the magnitude of the movement. Thus 

option’s open interest and implied volatility together can help uninformed investors to predict the future price of 

the underlying spot market.  

 
V-CONCLUSION 

 
Since the time options were introduced in Indian capital market, its usage and popularity has grown many fold. 

This is also evident from the huge turnover and also with the introduction of weekly options contract in the 

market. Most of the option traders gauge the future movement of the market and formulate trading strategies by 

closely observing the open interest and put-call ratio of the option contracts. This study analysed the ability of 

the open interest, volume and implied volatility of options contract in predicting the future movement of the spot 

market using a regression model.  The findings of the study concludes that the open-interest and implied 

volatility based predictors of option contracts are statistically more significant in predicting the impending price 

of underlying cash market.  The results of the study partially agrees with that of Bhuyan and Yan (2002), 

Srivastava (2008) and Fodor and Krieger (2010) but contradicts the findings of Chalam and Rao (2014). Based 

on the findings of the study it is suggested that if the uninformed investors track the behaviour of the option 

market, they will be able to judge the future movement of the underlying cash market and can enter into 

profitable trading approach. Still there is a huge scope for further research using Bank Nifty index options which 

has weekly expiry and also on popularly traded stock options. The same study can also be carried out using 

intraday data which will be beneficial for aggressive day traders in the market.   
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