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Abstract 

Exchange traded Options are standardized contract between parties. Price dynamics is directly associated 

with holders and writers in the option markets. Apart from price, there are two more parameters that have 

to be taken into consideration while trading in option, they are day by day volumes generated through trades 

in option markets and open contracts that have not yet been settled.  Trading quantity reveals vigor in 

current price movement. Open Interest denotes the unsettled contracts held by market participants for that 

day, it a yardstick to measure the money flow in the option market. New money flow denotes an increase 

in open interest.  The study is undertaken with an objective to explore the possibilities of predicting the nifty 

closing price based of the historical strike price proportionate to the highest open interest on daily bases. 

This study makes an attempt to forecast the closing value of the asset under consideration, in the cash 

market depending on the previous open interest positions. The nifty near month option data and daily nifty 

closing price data was considered for the study from Jan 2014 to Dec 2020; with 1728 observation the 

result of the study reveal that highest open interest for each day has ability to predict the next day’s closing 

prices of the same asset. It was found that there is a strong correlation (99.20%) between the strike price 

proportionate to the highest Open Interest and next day closing price of Nifty. 

Key words – Put Call Ratio, Open interest, Volatility Index, Open Interest band. 

 

INTRODUCTION 

A derivative can be demarcated as a financial tool, the value for which is derived from 

some underlying asset that could be equity based assets, indices, debt instrument, 

commodities, currency or interest rates. Trading activities such as Hedging, Speculation 

and Arbitrage are predominantly possible because of the existence of derivatives, as 

there exist a possibility of risk-return trade-off and the same offer a risk transfer 

mechanism from a risk-averse set of trader to a risk taker. 
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Since price discovery is one of the objectives of derivatives market, Grossman (1988)4, 

proposed that derivative instrument increase the possibility of price discovery by valuing 

a static payoff pattern that represent value of an otherwise investment strategy.  As 

suggested by (Black, 1975)5 trading in option market is better than trading in regular stock 

market due to lesser operational cost, investment and quick returns. Among the 

derivatives instrument, options are considered as safe they possess limited downside risk 

and unlimited upside potential. As suggested by (Srivastava 2004)  that stock prices in 

the cash market are not only influenced by options prices, but some prominent non-price 

parameters such as open interest, trading quantity that affect asset under consideration 

in the stock market.  

 

The present study has two fold objectives - to scrutinize; non-price parameters effect viz. 

volumes generated through trades in option markets and open contracts that have not 

yet been settled in predicting the Nifty index and estimating an open interest band that 

suggests a resistance level for nifty Index. By using the method suggested by Bhuyan, 

Srivastava, and Misra (2007)6 to ascertain the non-price parameters, this study initially 

tries to investigates the concept as to whether change in non-price parameters are good 

predictors to estimate change in Nifty prices. Later a sincere attempt is initiated to 

estimate an open interest band to predict the closing price of nifty the following trading 

day. 

 

1. Theoretical Background  

1.1. Open interest 

Open Interest (OI) can be defined as the overall number of unresolved agreements held 

by participants in the future and option market at the close of a trading day that have so 

far not been exercised, terminated, or fulfilled.7 It is very commonly employed tool to 

identify movements and moment reversals for contract. OI measures the money flow in 

the option market. The position of open interest indicates an upsurge or shrinkage in the 

number of agreements for that day. Each trade accomplished has a direct impact on open 

interest levels. If the buyer and seller initiate a new position, a new open interest come 

into effect thereby increasing the contract by one, on the other hand the number of open 

interest contract will decrease by one if both trader are initiating a closing of the existing 

position. The other likelihood is a trader who had taken a position earlier – if the same 
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position is passed to the new trader, then there is no change in the open interest position. 

Reduction in open interest indicates that traders are liquidating their position implying that 

the end of normal price drift. The leveling off; of open interest accompanied by a persistent 

price advance acts as a primary cautioning system – of an end to bullish sentiment. The 

usage of open interest in one way can be related to the magnitude of the traded contracts. 

If the volumes are greater or more than the existing open interest, it is reflection that there 

is high trading activity in that option contract. Further open interest is also an indicator of 

the liquidity in the option that paves a ways for secondary market for that option. This 

parameter is significant measure that there are enormous number of buyers and sellers 

for the same. 

1.2. Volume 

In terms of contracts trading, volumes denote the contracts transacted within a specific 

time frame for particular security. Trading volume denotes the ‘numberof contracts’ traded 

in a given time frame. It further reveals the strength of the spot price movement and 

current interest of traders. However, trading volume is relative and is compared to the 

average daily volume of the underlying. A noticeable price change that is supported by 

above-than-normal volume is a significant indicator of market sentiment. On the other 

hand, a major upward change in the price along with low trading volume does not 

necessarily justify the strength; this combination gives a clear signal w.r.t. a possible price 

reversal. Trading volume is an indicator of market activity of a security and directly reflects 

its liquidity in the market. High trading volumes suggest that there is a dynamic 

attentiveness towards the security and opportunities for better order executions. 

Traditional rules for volume analysis: like upward moment of prices, volume and rising 

open interest indicate a strong upward run in the market, on the contrary if OI is declining, 

the markets are considered weak. The same phenomenon of weak markets are seen 

when prices are down, but volumes and open interest are rising. In a bullish moment, 

volumes have a tendency to increase on rallies and decrease on reactions and reverse 

is true for bearish market.  

1.3. Volatility Index 

India Volatility Index commonly known as India VIX, estimates the market’s anticipation 

of volatility in short run that describes the annual volatility, traders anticipate in the coming 

30 days of Nifty Index8. Based on the computation methodology of CBOE (Chicago Board 

Options Exchange) with suitable amendments, India VIX value is computed by Black & 

Scholes (B&S) Model and was introduced by NSE in 20089. The parameters considered 

in India VIX calculations are Time to expiry, interest rate, forward index level and bid ask 

quotes. Volatility is often described as the “rate and magnitude of changes in prices often 
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referred to as risk”. Volatility Index is a measure that denotes the anticipated variation in 

the underlying Index during the short term intervals.  

 

2. REVIEW OF LITERATURE 

The initial part of the literature explores the relation between option markets and equity 

markets, followed by the impact of non-price parameter on underlying asset prices and 

finally explores the effect of volatility on future price. Manaster and Rendleman (1982) 

pioneered an initial literature to reveal; option markets supply considerable data and this 

information can be used for trading activity in equity market. Grossman (1988) – found 

that stock market prices are influenced by derivative markets specifically by the options 

market, as the latter act as feeder of information, that have prejudice behavior on the  

Stock market prices. This is because (Black 1975), established player in the market are 

well informed and tend to leverage out their position with high volume at low transaction 

cost. Easley et al. (1998) observed that; scale and magnitude of option market is directly 

proportional to the volume and open interest, because of their inherent ability to reveal 

information. Chakravarty et al. (2004) observed that information efficiency concerning 

future price discovery of stock is highly influenced by out-of-the-money (OTM) option due 

to their ability of leveraging trades. The study further concludes that volume and spreads 

account for 17% of the price discovery in equity markets was influenced by option 

markets. This is further strengthened through the studies conducted and conclusions 

drawn by Bali (2008), Cremers and Weinbaum (2008) and Doran and Krieger (2009), 

that reveal; volatility in the option markets and its consequent effect on option prices 

provides necessary feed to equity markets. The deviations caused by such fluctuations 

can predict the course of asset price movements under consideration, based on volatility 

skew. Based on the above literature is evident to conclude that option market influence 

the equity market. But the next question that arises is; what are the parameters /factors 

in the option market that affect the equity market? 

 

On further investigation of literature, it was found; Schachter (1988) conducted 

preliminary studies on option open interest of the underlying assets and found that prior 

to declaration of the earning result of relevant asset, the open interest changed abruptly. 

It was concluded that such abnormal changes in open interest could be due immediate 

contract expiry and high sensitivity to volatility. Later Jayaraman et al. (2001) studied a 

sample of 33 corporate announcements and its impact on option trading activity. It was 

observed that there was a sudden surge in trading activity (buy and sell) due to rapid 

buildup of open interest and trading volumes. Specifically it was seen that such unusual 

open interest buildup was concentrated in Out-of-the-Money option having near month 

and next month maturity. To support this argument, Launois and Van Oppens (2003) 
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studied the impact of information with regards to pre-acquisition announcement scenario 

and found extreme abnormal activity precisely in open interest than in volumes in the 

option market. Concentration of open interest and an increase in implied volatility was 

observed for out-of-the-money options. Therefore conclusion favors the argument that 

valuable information was imbibed in open interest and implied volatility, which can predict 

the further course of the markets. In the meantime Bhuyan and Yan (2002) developed a 

predictability model based on open interest and volume characteristics. In India, utilizing 

logarithmic regressions; Srivastava (2004) studied a small sample; with short maturity 

and concluded that compared to option volume, the open interest is far better forecasting 

technique of equity prices. Based on the above literature, one can conclude, the gradual 

buildup of open interest either on call or put side, been developed prior to any information 

disclosure being made from corporate firms. But this cannot be a conclusive statement. 

Evidence suggests that in a small sample size study, undertaken by Bhuyan and 

Chaudhury (2005), open interest was actively used to develop strategies that resulted in 

portfolio outperforming the benchmark index. But robustness of the study is based on the 

magnitude of the data (sample), hence on the bases of econometric model Chesney et 

al. (2009) observed 9.6 million option prices from 1996-2006 specifically put option. 

Observation based on the study reveal an anomalous increase in open interest, not for 

hedging purpose, but prior to certain macroeconomic and corporate events like 

declaration of financial results, acquisition, takeover. In all the above cases it was seen 

that open interest concentrating near few strike prices. The more closely the strike prices 

are to each other, the higher is the concentration ratio of open interest, volume and rapid 

price fluctuation. Lars L. Norden (2003) found that a change in “exercise price” intervals 

reduces concentration in open interest for put options and widening of strike price 

intervals decreases the concentration, but the same phenomenon is not seen in call 

option. Option maturities are spread from near month to far month contracts and the same 

is applicable to open interest and volumes spread. Open interest tend to increase with 

passage of time as contract near maturity. This phenomenon was observed when 

Anilkumar Garag (2012), studied the behavior pattern of open interest in index future 

market from July 2006 to June 2007 and found that open interest becomes interesting 

only when the contracts are close to becoming near month. To investigate the direction 

of the market Avinash and T. Mallikarjunappa (2019) used open interest of nifty option 

from 2011 to 2016 as a parameter to gauge the direction of the market by proposing 3 

strategies. The study concluded that active open interest strategies perform better that 

passive strategy to forecast the path of market price movement. A recent observation 

made by Jena, Tiwari and Mitra (2019), found a clear evidence of volumes generated 

through option trades and corresponding OI on market returns. Conclusions drawn from 

the study reveal; PCR Volume is effective in predicting market return in a short period 
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and open interest PCR in a long period. Sung el al (2020) found the growth in OTM call 

OI is linked to upcoming stock market returns. 

  

Option trading volumes disclose the strength of the market and act as important indicator 

for price action. Since volume is a relative measure, a substantial change in option 

volumes affects the price of the underlying. Studies undertaken by Amin and Lee (1997) 

suggest; long position being developed just prior to the declaration of corporate earnings 

report. Launois and Van Oppens (2003) observed; established and knowledgeable 

traders tend to go long on OTM option and short on ITM option prior to buyouts. Kim et 

al. (2004) found that volume is directly proportional to market volatility and volatility is 

negatively associated with OI. Later Chen and Griffin (2005) tried to establish a 

relationship between option volume data where ever corporate event are scheduled and 

non-events phase. Findings reveal an abnormal increase in volume during the pre-phase 

of corporate event and no observable change in volume during the non-events phase. 

Further a theoretical model was developed by Cao and Yang (2009) that establishes a 

link between option market and the utility analysis of options trading among investors. 

They proposed that the option trading volume is expected to increase when corporate 

announcements are expected in the near future. As a result volume buildup in higher, as 

investor tend to hedge their position in the option market. This change in volume and 

open interest is bound to influence price changes, therefore Garag and Ramesh (2011), 

studied the relationship between change in open interest on price changes in future 

contract and found that an “alteration in open interest” has no effect on alteration of futures 

price and that there is an indirect link between “trading volume and open interest”. This 

was evident when Christos Floros, Enrique Salvador (2016) concluded that trading 

volume better explains market volatility than open interest. In more recent study Patrick 

Houlihan & Germán G. Creamer (2019) found that volumes generated in an options 

trade are predecessor to observable price changes for the asset under consideration. 

Further Md Mobashshir Hussain and Md Atif (2020) revealed that volatility experienced 

in the cash market is influenced by the volumes generated in the derivatives market while 

the open interest inclines to stabilize the volatility in the spot market.  

 

Among the non-price parameter, evidence of literature was found for open interest and 

volume. But Volatility is also a factor that cannot be ignored. A simultaneous equation 

method was employed by Sarwar (2005) to study the price-volume relationship between 

S&P 500 index and S&P 500 options and found a strong relationship between volatility in 

future price and volume of trades generated in the option market. Also price change can 

be predicted in a significant way through the lagged behavior of volatility change. To 

further strengthen the argument Cipollini et al (2007) developed an automated 
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procedure for trading, on the bases of regression, for 3 month investment horizon and 

found that VIX implied volatility is a significant driver for estimating returns of S&P 500 

Futures. Kumar (2010), showed that the VIX reveals “persistence, mean reversion”, 

negatively correlated when compared to stock market movements and positively with 

‘trading volumes’. Gopal N found that volatility positively affects Futures price more than 

Open Interest and Volume. Thenmozhi and Chandra (2013) revealed that India VIX is 

better measure that accommodates ‘actual volatility’ than ‘conventional method of 

volatility estimate’ and concluded that NSE returns are inversely proportional to the 

dynamics observed in India VIX. 

 

To summarize; there is a considerable effect of option market on equity market. Open 

interest being one of the parameter in option market has a potential to carry valuable 

information to influence equity market, also concentration ratio of the same is observed 

in the near month expiry. A peculiar phenomenon seen in option trades was; trading 

volume is directly associated with volatility and volatility is inversely related to open 

interest. Further volume predictor was used in short run and open interest was used in 

long term.  

 

Therefore there exit a research gap to ascertain whether change in put-call ratio (PCR), 

open interest, volume, volatility and open interest band (range) are significant measure 

to predict the change in underlying asset.     

  

3. METHODOLOGY 

The secondary data essential for the study was sourced from the official website of 

‘National Stock Exchange (nseindia.com)’. The data collected for the study is spread over 

7 years (Jan 2014 to Dec 2020)10. Data points selected are from near month option series. 

From a total of 109,809 data point pertaining to near month option prices, only 1728 data 

point were considered relevant for the study. Accordingly the highest open interest and 

next highest open interest for near month call option on daily bases was estimated. VIX 

is a measure of volatility and is computed on daily bases by NSE. The proportionate strike 

price for the relevant open interest was estimated. The mean of these proportionate strike 

prices was computed and was compared with the next day’s closing price of Nifty index. 

The relevant descriptive statistics was applied to compute various statistical parameters. 

                                                           
10https://www1.nseindia.com  
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Jones (2008)11 and Blau et al. (2014) and proposed a method to estimate Put Call ratio, 

similar technique was used in the study. PCR - OI, PCR volume ratio is the ratio of total 

quantity (open interest) of put by total size (Open Interest) of call on a given day. On 

similar bases Put Call ratio for the total volume of put and call is also commuted. VIX is a 

measure of volatility and is computed on daily bases by NSE. The daily nifty index closing 

price are gathered and returns are computed using Log of closing price on day “t” and “t-

1” as denotes (Pt/ Pt - 1). Further PCR OI and volume were computed on daily bases for 

1728 observations.  The change in PCR OI, Volume, VIX and Nifty returns was computed 

using natural logarithm.  Regression analysis was employed for the proposed study to 

compute various parameters. 

 

4. HYPOTHESIS 

The alternate Hypothesis proposed for the study  

H1 = Change in PCR – open interest, Volume, VIX and open interest band are 

significant measure to predict change in nifty returns. 

H2 = Presence of Multicollinearity among explanatory variables. 

H3 = Presence of Autocorrelation among residuals of explanatory variables 

H4 = Residual variances are not equal among explanatory variables 

 

5. CONCEPTUAL FRAMEWORK  

 

 

 

 

 

6. DATA ANALYSIS AND RESULTS 

Since the data set contain three independent variables and one dependent variable, 

it was necessary to ensure that explanatory variables are not co-related. The data set 

was initially diagnosed to determine the strength of correlation; table 1 highlights the 

correlation matrix of independent variable and later to test the Multicollinearity factor, 

variance inflation factors (VIF) were employed. Table-2 highlights the value of 

                                                           
11Bandopadhyaya & Jones,(2008).  Journal of Business & Economics Research, 6(8), 27-34. 

Independent / Explanatory Variable  

 Change in Open Interest 

 Change in Volume 

 Change in Volatility  

 

Dependent Variable 

Change in  

Nifty Closing Price 
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multicollinearity test. The null hypothesis proposed; existence of Multicollinearity 

among explanatory variables and the alternate being nonexistence of Multicollinearity. 

 

Table 1 – Correlation between independent variable. 

Correlation 

Change in PCR 

OI 

Change in PCR 

Volume 

Change in VIX 

level 

Change in PCR 

OI 1   

Change in PCR 

Volume 0.23219 1  

Change in VIX 

level 0.03043 -0.0633 1 

 

 
Fig 1- Correlation chart of linear change among independent variables 

2014-2020 

 

Table 2 - Multicollinearity test 

Eqn Variable R sq 1-R sq VIF 

1 Linear Change in OI 0.0560 0.9440 1.0593 

2 Linear Change in Volume 0.0589 0.9411 1.0626 

3 Linear Change in VIX 0.0062 0.9938 1.0062 

 

In all the 3 independent variable, it was observed that there is a weak correlation 

among linear change in open interest, volume and volatility indicating absence of 

Multicollinearity. Also the VIF test statistic values are less than significant value of 

Multicollinearity test, thereby null hypothesis cannot be rejected. Therefore, it is 
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evident to determine that Multicollinearity does not exist and the explanatory 

variables are not interrelated, thereby confirming that; regression parameter 

considered for the study are stable and there is no over fitting of data.  

 

To ascertain the degree of serial correlation among independent variable for a given 

time series, Durbin-Watson autocorrelation test was proposed, table 3, shows the 

various auto correlation test results for independent variables. Here the null 

hypothesis support’s the argument that; regression residuals are not auto-correlated, 

as against the alternative; that the residuals follow an auto-correlation of order 1 

 

Table 3 - Autocorrelation with Nifty Closing Prices 

Independent Variable 

Durbin-

Watson 

stat 

Breuch-Godfrey 

test 

Box-

Pierce  

Ljung-

Box 

(Chi Sq Value)  (p-value) (p-value) 

Linear Change in OI 1.944 2.65 0.4336 0.4322 

Linear Change in 

Volume 
1.895 10.074 0.0111 0.0109 

Linear Change in VIX 1.026 10.272 0.0108 0.0106 

 

The Durbin-Watson test statistic reveals a positive autocorrelation among 

explanatory variable. This is evident to confirm the rejection of null hypothesis and 

acceptance of alternate hypothesis. Test results infer that open interest; volume and 

volatility are dynamic in nature and a significant change in their values the following 

day, influence the Nifty prices. A critical drawback of Durbin-Watson test is its ability 

to detect serial correlation of order 1. Evidence to test, the changes for an order “n” 

cannot be comprehended by Durbin-Watson test, hence other autocorrelation test, 

like Breuch-Godfrey LM test, Box-Pierce test and Ljung-Box test were conducted. 

The alternate hypothesis states – evidence of autocorrelation of order “n”. 

Since the auxiliary regression in Breuch-Godfrey LM test for open interest, follows a 

Chi-square distribution; computed test statistic (2.650) is less than critical value 

(7.815) at 5% significance level for degree of freedom 3, hence rejection of null 

hypothesis may not be advisable, thereby inferring the non-presence of serial 

autocorrelation in open interest. The p-value computed, for Box-Pierce test statistic 

(0.4336) and Ljung-Box test statistic (0.4322) are greater that the significance value 

(0.05), thereby reassuring the non-presence of serial autocorrelation in open interest. 

It can inferred that there no identifiable relationship exist between the residual value. 

On similar bases; volume and volatility data was put to test, the results computed for 



Tianjin Daxue Xuebao (Ziran Kexue yu Gongcheng Jishu Ban)/  
Journal of Tianjin University Science and Technology 
ISSN (Online): 0493-2137 
E-Publication: Online Open Access  
Vol:55 Issue:03:2022 
DOI 10.17605/OSF.IO/Z5JCF 

 

   March 2022 | 147  

 

Breuch-Godfrey LM test, for volume parameter (10.074) and that for volatility 

parameter (10.272) are more; than significant value (7.815), hence null hypothesis 

can be considered for rejection, thereby inferring the presence of serial 

autocorrelation in linear change in volume and volatility. The p-value revealed by Box-

Pierce test statistic and Ljung-Box test statistic for linear change in volume is [0.011] 

and [0.0109] respectively and that for linear change in volatility is [0.0108] and 

[0.0106] respectively. The p-values so computed are less than the significance value 

(0.05), hence we reconfirm the presence of serial autocorrelation by rejecting the null 

hypothesis. We therefore infer the fact of existence of identifiable relationship 

between the residuals.  

In order to ascertain whether the variance of error terms is equal throughout the data, 

Breusch-Pagan test for Heteroskedasticity is conducted; Table 4 indicates the test 

for Heteroskedasticity. We assume the null hypothesis as; residual variances are all 

equal and conversely state the alternate hypothesis as residual variances 

are not equal, specifically reiterating, the fact that as dependent variable increases, 

the variances increase (or decrease). 

 

Table 4 - Breusch-Pagan test for Heteroskedasticity 

F - Value 2.61835 

Chi Sq test 7.80495 

P -Value 0.04959 
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Fig – 2 Residual plots for Change in Open Interest, Volume and 

Volatility (VIX) 

The test result reveals a chi square value of 7.8049 (critical value 7.815, Df = 3 at 5% 

significance) and p-value of 0.0502 (0.05 significance value), hence we are not a 

position to reject the null hypothesis, inferring the presence of homoscedasticity – 

error variances are equal.  

 

Multiple regression analysis was carried out to establish a linear relationship among 

independent variable and dependent variables. Table 6 shows the regression output 

and table 7 depicts the correlation values between dependent and independent 

variable. The null hypothesis considered here; β∆OI = β∆Volume = β∆Volatility = 0 (No 

regression relationship) and alternate hypothesis states; at least one of the β 

coefficient is ≠ 0.  
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Table 6 - Regression data and between Dependent and Independent 

parameters 

Regression Statistics  

Correlation coefficient 0.4161  

Coefficient of Determination 0.1732  

Adj  R Square 0.1711  

Error term 0.0077  

Number of data points 1728  

F  Statistic 85.4513  

 Coefficients P-value 

Intercept 0.00045 0.04278 

Change in PCR OI 0.01861 0.0008 

Change in PCR Volume 0.00717 0.00030 

Change in VIX level -0.00053 0.90439 

 

Table 7 – Correlation data between Dependent and Independent Variables 

Correlation 
Coefficient 

Change in 
PCR OI 

Change in 
PCR Vol 

Change in 
VIX level 

Change in 
Nifty prices 

Change in PCR OI 1    

Change in PCR 
Vol 0.2322 1   

Change in VIX 
level 0.0304 -0.0633 1  

Change in Nifty 
prices 0.4052 0.1862 0.0024 1 

 

 
Fig – 3 Distribution range of PCR OI and Volume from 2014 to 2020 
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The regression output revealed; computed F stat greater than significance value, it 

evident that; the regression model is significant, hence we reject the null hypothesis 

to infer the existence of linear relationship between dependent variable (change in 

nifty price) and jointly with independent variable (change in PCR – open interest, 

volume and volatility). The corresponding p-values for change in open interest and 

volume are less than significant level of 0.05, thereby we confirm that change in OI 

and volumes are individually suitable in forecasting the change in nifty price, whereas 

change in volatility level since its p-value is greater than 0.05, it is not suitable in 

predicting. There is a positive association (40.52%) amongst; change in PCR OI and 

Nifty returns. The coefficient of determination (r2) values explains that change in PCR 

OI contributes only 17.32% in determining the change in nifty returns; the balance is 

beyond the scope of PCR OI.  

  

Based on the data, descriptive analysis PCR OI ranges between 0.37 to 4.51, with a 

mean value at 1.13 and deviation 31.37%.  A kurtosis of 16.12 indicates fat tail with 

leptokurtic distribution that is skewed towards its right. PCR OI predominantly is 

concentrated between 0.75 – 1.5 indicating an oversold position for the former and 

over bought position for the latter. Extreme PCR levels (below 0.5 and above 2) 

indicate an expected correction in the market with contrarian view. Change in PCR 

OI indicates mean of 0.00018 with deviation of 17.41%, kurtosis continues to indicate 

fat tails that but now the Skewness is towards left. At significance level of 5%, the p-

value is less than 0.05; hence it is proved that change in PCR OI can be considered 

as a predictor of change in nifty returns, thereby accepting the alternate hypothesis. 

 

The PCR Volume ranges between 0.37 to 4.51, with a mean value at 0.96297 and 

volatility of 14.26%. It is concentrated between in a range of 0.75 – 1.5. There is a 

weak relation (18.62%) concerning change in PCR volume and change in Nifty 

prices. The r2 value explains that volumes contribute only 3.46% in determining the 

changes in nifty prices; the balance is beyond the scope of explanation w.r.t. change 

in volumes. At significance level of 5%, the p-value is less than 0.05; hence change 

in PCR volume can be considered as predictor of nifty returns, (Alternate hypothesis 

Accepted).  

 

The volatility (VIX) range is in-between 10.44% to 37.70%, with the mean volatility at 

15.79% and standard deviation of 3.67. A kurtosis of 7.49 indicates fat tail with 

leptokurtic distribution that is skewed towards its right. 
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Fig – 4 Distribution range of VIX from 2014 to 2020 

 

Observation reveals that; VIX is concentrated between 15% – 20%, if VIX levels are 

above 30%, they indicate uncertainty in market on the other hand VIX levels below 

20% correspond to stable markets situations. As per the market practices extreme 

VIX levels i.e below 10% indicate a complacent attitude and above 50% indicate 

extreme fear/ uncertainty behavior of the investors. This is one of the causes for 

expected market correction. The study proves there is no relation between change in 

VIX level and change in nifty prices. The R2 values are insignificant and p-values are 

more compared to the 5% level of significance. Therefore, the proposed null 

hypothesis cannot be considered for rejection, hence infer that change in VIX has no 

effect on change in nifty prices 

 

The open interest band for the near month call option is considered for the study. 

Table 8 highlights the regression analysis for the strike price based on highest open 

interest on any given day in the data set (SP1) and the next highest open interest 

and its proportionate strike price (SP2) with next day’s nifty closing prices.  

Table 8 – Regression analysis for open interest band strike prices and nifty 

prices 

Regression Statistics  Coefficients P-value 

Multiple R 0.9920 Intercept -24.4594 0.45091 

R Square 0.9841 
Strike Price 

1 
0.5086 0.00000 

Adjusted R Square 0.9841 
Strike Price 

2 
0.4720 0.00000 

Standard Error 165.8277    

Observations 1728    
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Open interest Band 
Diff SP1 & 
Nifty CL 

Diff SP2 & 
Nifty CL 

Diff (Avg SP 
and Nifty CL) 

No of times the Difference > 0 1556 1471 1588 

No of times the Difference < 0 171 256 140 

% age of times the SP was OTM 90.05% 85.13% 91.90% 

% age of times the SP was ITM 10.99% 17.40% 8.82% 

     

Error Computation MAD RMSE MAPE 

Average Strike Price 203.76 259.43 2.27% 

 

 
Fig – 5 Open interest Band and next day's nifty closing prices from 2014 to 

2020 

 

 
Fig – 6 Correlation Highest OI band and Nifty Closing Prices. 
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absolute error is estimated at 203.76 and mean absolute percentage error is 2.25%. There 

is very strong positive relationship between average strike and next day nifty closing prices. 

The R2 indicates that that 98.4% of the next day’s nifty prices moments can be explained 

by the average strike price of the highest OI band. The p-value computed is less than the 

significance level of 5%, thereby alternate hypothesis is accepted. It is found that, out of 

1728 observations, 1588 times, the difference between Average strike price and next day’s 

nifty closing prices is greater than 0. This indicates that 91.8% of the times nifty value will 

never cross the average strike price for the respective OI bands. Thereby indicating that 

the option is Out of Money.  

 

7. CONCLUSION 

Derivatives have been used as a tool to hedge exposure against risk, determining the 

prices of the underlying assets, along with market efficiency and ease of access to 

markets. The present study is a sincere attempt to test the informational efficiency of non-

price parameters such as change in PCR-Open Interest, volume and Volatility in 

predicting the market price. Also the Open interest band was used to predict the price the 

nifty prices. Primarily, we observed the absence of multicollinearity among independent 

variable, thereby indicating the stability of regression parameters and also negation of 

over fitting of data. Secondly serial autocorrelation of order 1, was detected, hence we 

infer that the pattern of asset price moment observed on ‘n’ a similar price pattern is 

expected on ‘n+1’ day. Autocorrelation of order 1 helps to forecast the impact of past price 

on future. Technical analyst can use this indication to analyze the historical data to predict 

the further price moments. But for autocorrelation of order ‘n’, no evidence of 

autocorrelation was detected in change in open interest, this infers to the fact only recent 

data carries more tradable information than the past data. On the other hand substantial 

proof was available to infer the presence of autocorrelation in change in volume and 

volatility. Third, noticeable hetroscadasticity was not detectable among the variance of 

error in independent variables. But test results reveal errors are homoscedastic, indicating 

that errors are equal.           

 

Further we also conclude that change in PCR OI levels can be considered as good 

predictor of nifty returns. Compared to PCR OI, volume levels are relatively lower, in terms 

of correlation and predictability. Hence it concluded that changes volume levels are not 

significant enough to predict nifty returns. The study shows that there is no relationship 

between change in VIX levels and nifty returns. It is therefore concluded that volatility 

index is not a good predictor of nifty returns. Finally, based on the open interest band, it 

can be concluded that options being the seller’s market, the call writers tend to speculate 

the market by betting the nifty price does not cross the average of the open interest band, 
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i.e. the market makers will bet, that the option expires out of money (OTM), so that seller 

gain maximum profit. This study is also beneficial for option buyers to initiate cautious 

trade in ITM options, as volatility levels are comparatively low in the ITM strike prices than 

in OTM strike prices for the given underlying asset. We also conclude that is limited 

literature available to ascertain predictability nifty price using the option Greek 

parameters. Hence further research can be carried out to check the predictability power 

of option Greeks on underlying.  
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ANNEXURES 
 

Annexure – 1 - Distribution range of PCR OI, PCR T/O and VIX 

PCR 
OI 

Range 

Obs
ervat
ion 

Cumula
tive % 

PCR 
Turnov

er 
Range 

Obse
rvatio

ns 
Cumulat

ive % 

VIX  
Rang

e 

Obser
vation

s 

Cumulati
ve % 

0.5 4 0% 0.25 0 0% 5 0 0% 

0.75 41 4% 0.5 1 0% 10 0 0% 

1 374 34% 0.75 59 5% 15 579 47% 

1.25 465 72% 1 717 63% 20 548 92% 

1.5 233 91% 1.25 413 97% 25 71 97% 

1.75 75 97% 1.5 38 100% 30 11 98% 

2 20 99% 1.75 1 100% 35 17 100% 

More 17 100% More 0 100% 40 3 100% 

 
 

Annexure 2 - Correlation between Change in PCR OI, PCR T/O, VIX & Nifty 
Closing prices 

 
Change in 

PCR OI 
Change in 
PCR Vol 

Change in 
VIX level 

Change in Nifty 
Cl prices 

Change in PCR OI 1    
Change in PCR Vol 0.2322 1   
Change in VIX level 0.0304 -0.0633 1  
Change in Nifty Cl 

prices 0.4052 0.1862 0.0024 1 

 
Annexure 3 Change in PCR OI, Change PCR volume, Change in VIX and Nifty 

returns 

Regression Analysis   

Correlation coefficient 0.4161   

Coefficient of Determination 0.1732   

Adj  R Square 0.1711   

Error term 0.0077   

Number of data points 1728   

F-Value 85.4513   

    

 Coeff t Stat P-value 

Intercept 0 2.028 0.043 

Change in PCR OI 0.019 14.308 0 

Change in PCR Vol 0.007 3.626 0 

Change in VIX level -0.001 -0.12 0.904 
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Annexure 4 Regression Statistics Between highest OI band and Nifty closing 
prices 

Regression Analysis   

Correlation coefficient 0.992   

Coefficient of Determination 0.9841   

Adj  R Square 0.9841   

Error term 165.797   

Number of data points 1728   

F-Value 76067.7   

    

 Coeff t Stat P-value 

Intercept -24.97 -0.77 0.44 

Avg SP1 &SP2 0.98 275.8 0 

 
 

 
 

Annexure 5 Descriptive Statistics 
 

 PCR OI 
PCR 
Vol 

VIX CL 
Nifty Cl 
prices 

Change 
in PCR 

OI 

Change 
in PCR 

Vol 

Change 
in VIX 
level 

Change 
in Nifty 

Cl 
prices 

Mean 1.13799 0.9629 15.7991 8818.71 0.00018 
-

0.00010 
-

0.00004 0.00045 

Std Dev 0.31379 0.1426 3.67707 1317.48 0.17419 0.11481 0.05015 0.00847 

Kurtosis 16.123 0.4816 7.49411 -0.73 16.5426 0.79825 13.3072 2.96533 

Skewness 2.41744 0.32424 2.11592 0.19 
-

1.00594 
-

0.12307 0.65924 
-

0.50548 

Minimum 0.37423 0.40838 10.44750 6000.90 
-

1.50390 
-

0.52145 
-

0.41438 
-

0.06097 

Maximum 4.51117 1.50791 37.70500 11738.50 1.07732 0.43846 0.49688 0.03312 

 
 


