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Abstract:

Using the daily data from the options market, an effort has been made to examine the significance of volume and open interest in explaining the future movement of prices in the underlying index. As with other studies that have performed to test the information content of non price variables in the derivatives market, evidence is found here of the presence of information content.
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INTRODUCTION

Options are contracts giving the right but not the obligation to buy or sell an asset at a point in the future at a price set now. Call options are valuable only if ST > K at the time of exercise. So one can, by observing options, buy a particular asset at a time in future but at different strike prices. The prices at which such contracts trade now would be able to predict something about the markets view of the chances that the price of the underlying asset will be above the various strike prices. 

In fact the growth of options market has helped the traders by providing an additional tool to discover information about the underlying asset prices. 

According to Bhuyan and Chaudhary (2001)*, the derivatives market provides information that cannot be inferred from the markets in underlying assets. Also there are measures of trading activity that are unique to derivatives market such as the open interest, put-call ratio that provide a way to examine the informational role of financial markets. 

In a market with an actively traded option contracts one can use the put-call ratio as an indicator of the volatility of the underlying index. This ratio, unique to the derivatives market would provide an indication of the market sentiment. For example, a high volume of puts compared to calls indicates a bearish sentiment in the market.
Put-call ratio is the ratio of the number of put contracts traded on a given day to the number of call contracts. 
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In the graph below we have the S & P nifty index for 2002-05. 
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Now using the Put- Call ratio we can analyze the spot index movement. This is evident from the graph below.
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The volatility in the index has been predicted with the market players preferring put options during periods of uncertainty or when the index was perceived to fall. This is evident with the high put-call ratio during a downtrend. On the other hand, bullish periods witnessed a marked decline in the put-call ratio with the market players going in for the call options.

	DATE
	AVERAGE MONTHLY CALLS
	AVERAGE MONTHLY PUTS
	PUT-CALL RATIO

	Sep-02
	829
	627
	0.76

	Oct-02
	1125
	662
	0.59

	Nov-02
	1338
	878
	0.66

	Dec-02
	1441
	951
	0.66

	Jan-03
	1147
	731
	0.64

	Feb-03
	1395
	931
	0.67

	Mar-03
	2689
	1787
	0.66

	Apr-03
	2745
	1555
	0.57

	May-03
	2533
	1434
	0.57

	Jun-03
	2662
	1662
	0.62

	Jul-03
	3789
	2203
	0.58

	Aug-03
	4844
	2732
	0.56

	Sep-03
	5001
	3178
	0.64

	Oct-03
	3904
	2623
	0.67

	Nov-03
	3585
	2414
	0.67

	Dec-03
	3986
	3109
	0.78

	Jan-04
	5021
	3470
	0.69

	Feb-04
	5207
	3944
	0.76

	Mar-04
	6016
	4198
	0.70

	Apr-04
	5769
	4037
	0.70

	May-04
	9343
	4782
	0.51

	Jun-04
	7217
	5320
	0.74

	Jul-04
	8599
	5652
	0.66

	Aug-04
	7235
	4483
	0.62

	Sep-04
	5661
	4264
	0.75

	Oct-04
	6905
	4881
	0.71

	Nov-04
	6561
	5111
	0.78

	Dec-04
	5676
	4724
	0.83

	Jan-05
	9299
	7548
	0.81

	Feb-05
	8430
	7231
	0.86

	Mar-05
	9711
	9608
	0.99


Average monthly p-c ratio
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Open interest is defined as the total number of contracts long or short in a delivery month or market that has been entered into and not yet liquidated by an off setting transaction or fulfilled by delivery.
 In other words open interest indicates the option contracts that are currently open. 

In the options market traders use open interest in relation to the volume of the contracts traded. In the case of bull markets the volume is found to increase during rallies and decrease on reactions. In the case of bear markets volume increases during declined and decreases during rallies.

Thus volume as a percentage of open interest is used as an important indicator of the market sentiment. Thus for a market such as the one prevalent in India where sentiment plays an important factor in investor behavior one way of gauging sentiment is through the use of open interest and volume. 

Some of the simple guidelines generally used in the market place for interpreting volume and open interest

· If the volume is relatively high while the market is going up and remains low during corrections, the inference is that the market is in a strong uptrend which should continue.

· If the volume is high while market is going down and relatively light during upward retrenchments, then the market is weak with a continuing down ward trend likely.

· If both open interest and prices are increasing then new buyers are being brought into the market with the uptrend likely to continue. 

· If the open interest is increasing while prices decline, short sellers are ruling in a weak market. 

· In the event of open interest declining while prices are also slipping, liquidation by the long position is the implication, therefore suggesting a strong market. In other words the market is strong as open interest declining suggests no new aggressive shorts. Aggressive shorts portion would lead to an increase in open interest. 

· When open interest is declining and prices are increasing, short covering is the most likely cause suggesting that the market is weak, i.e. attracting new buyers would be required for a strong market and consequently open interest would rise. 

The payoff that arises from an European option is a function of the assets value at a given time. Assuming that the market makers are risk neutral, we find that only information affects prices. It is also buying a call or selling a put are trades that benefit from a rise in the stock prices and these trades carry positive information about stock prices. Similarly selling a call or buying a put carries negative information about future stock prices. 

Equilibrium in the option market and stock market requires that the prices the market makers set result in zero expected profit given their beliefs regarding the behavior of the traders. The market makers price to buy or sell any contract will be its conditional expected value given the specific trade that occurs. 

So the behavior of the traders has a role to play in the setting of the prices. However their behavior is determined by type of information they possess. In literature the traders are classified into two kinds. The one who knows or has information about the future price level of the stock is known as the directional trader. The other type of trader is one who has information but does not know if the impact of the information on the stock price would result in an upward or downward movement. 

In the case of the first trader, he can utilize the information directly to make profits by trading at the stock market. However in the case of the second trader he would prefer trading at options market. Evidence for this can be obtained from literature. In their study, Easley et al (1998) pointed out that if an asset has a high beta it may go down with the market in case of negative information. In such cases to guard against possible losses the informed traders might pursue limited risk rather than an outright naked or speculative position, thereby willing to trade in the options market. Thus options market is source of potential information for traders and market makers. The non price indicators have received considerable attention in literature. 

LITERATURE REVIEW
According to Bhuyan and Chaudhary (2001)
 the derivatives market provided information that cannot be inferred from the markets in underlying assets. Also there are measures of trading activity that are unique such as the option interest, put call ratio that provide a way to examine the informational role of financial markets. 

Thus, options market becomes more attractive to traders due to the lower transaction costs, higher leverage and also because of etc. ability to help understand the process of price formation. 

There is considerable literature devoted to the research on information content of derivatives market activity.
 Easley et al (1998), in their study presented a theory where they suggested that the informed investors engaged in calls and puts trade depending on the direction of the information. The volume of the option trades also conveys information to the other market participants and thus plays a vital role in the underlying asset price formation.

Studies relating to the impact of non price variables of derivatives market on the underlying cash market have also been done in the context of the Indian Market. A few of the studies are Shenbagaraman (2002)
, Thomas and Thenmozhi (2003)
 Mukherjee and Misra (2004)
, Srivastava (2003)
. Evidence has been found on the ability of non-price variable to influence and predict the movement of the underlying asset value. 

Copeland (1976)
 and Jennings, Starks and Fellingham (1981)
 provided models of asset trading under conditions of informational asymmetry, where the arrival and dissemination of information in financial markets are assumed to be a sequential process. They have put forth idea that new information is received by a trader and till it transfers to the next trader a temporary equilibrium position is arrived at and this process continues till all the traders possess the information. In such a situation volume changes occur because some investors have access to information not available to others. 

There is a huge volume of literature that addresses the issue of how information gets incorporated into asset prices. A brief review of literature shows that all information based models focus on how information gets incorporated into asset prices. It has been agreed upon that information gets incorporated into security prices as a result of the trading behavior of informed and uninformed traders.
 

As long as market prices are not at their full information level, informed traders submit orders according to their information and profit from their trade. Trade takes place sequentially and in general, the market maker does not know if a given order was placed by an informed trader or an uninformed trader. In such a scenario, Glosten and Milgrom (1985)
, show that the market maker assumes that a given trade is placed by an informed trader. Acting on this probability he then updates his belief by calculating the probabilities of the asset value based on whether the order placed was a buy order or a sell order. 

The trader then computes the conditional expectation of the asset value and sets prices such that the expected profit on any trade is zero. This process would result in the information contained in the trade getting impounded into market prices. This was a very important contribution of Glosten- Milgrom model which showed that trading can reveal underlying information and affect the behavior of prices of the assets. 

A characteristic of information based models is that prices adjust immediately to all of the public information contained in the trade process but not to all of the private information possessed by informed traders. As a result, price adjustment to the full information level is not instantaneous and is limited to when the market maker learns the truth that prices converge to their true values. 

The literature on the informational role of derivatives includes Grossman (1988), Back (1993), Biais and Hillion (1994), Brennan and Cao (1996), John, Koticha, Narayanan and Subrahmanyam (2000) Easley and O’Hara (1987), Easley O’Hara and Srinivas (1998) and others. Easley, O’Hara and Srinivas (1993)
 examined the informational role of volume in options markets. They have reported in their study that options market is a venue for information based trading. In their study they have used microstructure model to predict why the volume of particular types of option trades might be indicative of information based trading. They have shown that option volumes respond to stock price changes. But option volumes impact stock prices at a more rapid pace. They also show that information is not the only factor influencing stock and option market short term movements. 

In another study of similar nature Anthony (1988)
 studied the interrelation of stock and options market trading volume data. They hypothesized and tested the flow of information between the stock and option markets. The study revealed a steady flow of information between the stock market and option market. It was also found in their study that option trading volume leads stock volume with a one day lag. 

In a more recent study Pan and Poteshman (2004)
 examined the information of option volume for future stock prices. They reported finding strong evidence of option trading volume containing information about future stock price movements. In their study, they have also explored the speed of price adjustments in relation to the publicly available information vis-à-vis private information. They found that there is a distinction between public and private information and their role in price discovery.

Thus the focus of this study on the informational role of derivatives comes at a time when derivatives markets are assuming an ever increasing role in the Indian financial market scenario. For this purpose the variables chosen are open interest and volume. 

METHODOLOGY

The methodology used for this study is similar to that used by Bhuyan and chaudhury (2001). However this work uses it to solely examine the ability of call Index Option market volume and open interest as indicators and not a combined indicator based on both the call and the put option market. Also the study here differs from that of Bhuyan and chaudhury in the aspect that I am testing the ability of Index Option volume and Open Interest as indicator of spot index movement thereby arriving at the information content of non- price indicators of call index option market. The notations used are similar to the above-mentioned study.

The call option open interest based predictor is given by
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Where, 

[image: image7.wmf][

]

T

,

T

t

0

Î


Current time being T0
Option maturity time T.


[image: image8.wmf]c

t

O

 is the open interest predictor at time t, k is the number of different call options having non zero open interest. 
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Similarly volume based predictors for call options 
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Where 
[image: image14.wmf]c

t

V

is the volume predictor at time t, k is the number of different call options having non zero volume. 
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Based on the above two indicators (Volume and open interest) the following regression equation is used 
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Where 

y = spot index value
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The above equation shows the relative significance of each of these indicators. Using the above equation the hypothesis about the information content of volume and open interest could be tested.

The null hypothesis for the above regression equation is 
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=! 0. A high slope coefficient close to unity would indicate a significant presence of information content.

Based on the above described model a test has been performed on a sample of call index options with the underlying index being S & P nifty. The sample for the study is for a period from September 2002 to March 2005.
EMPIRICAL RESULTS

Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Durbin-Watson

	1
	.991
	.981
	.981
	52.6445917
	.247


  Predictors: (Constant), vwsi, oiwsi

  Dependent Variable: spot

This table displays the R, R squared, adjusted R squared and the standard error. R, the multiple correlation coefficients is the correlation between the observed and the predicted values of the dependent variable. The R value obtained here is .991 which indicates a strong correlation between the spot index level and open interest and volume predictors. The amount of variation explained by the model given by the R squared is 98.1%. The adjusted R squared, attempts to correct R squared to reflect the goodness of fit of the model in the population. The adjusted R squared of .981 also is an indicator of the strength of the relationship between the volume, open interest as predictors of spot index levels.

ANOVA

	Model
	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	94432275.670
	2
	47216137.835
	17036.600
	.000

	
	Residual
	1790358.662
	646
	2771.453
	
	

	
	Total
	96222634.333
	648
	
	
	


This table summarizes the analysis of variance. The output for regression indicates the amount of variation accounted for by the model. From the sum of the squares it is evident that the regression is able to account for the variance in the dependent variable. Also the significance level clearly indicates the usefulness of open interest and volume as predictors of the underlying spot index levels. Thus we can clearly reject the null hypothesis that there is no information content in the traded volume and the open interest.
ANALYSIS OF VARIANCE:

               
 DF   

Sum of Squares      Mean Square

Regression       1       
94329234.2      
 94329234.2

Residuals      647     
   1893400.2           2926.4

F =   32233.55309       Signif F =   .0000

Variable                B       
 SE B       
Beta        
 T    
 
Sig T

Open Interest      1.001793     
.005580     .990112   
179.537   
.0000

Constant
         .248064   
 8.542402                
 .029   
.9768

The above data is the ANOVA table for the curve fit spot index level as the dependent variable and open interest predictor as the independent variable.
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The data below is the ANOVA table for the curve fit spot index level as the dependent variable and volume predictor as the independent variable.

ANALYSIS OF VARIANCE:
                DF   Sum of Squares      Mean Square

Regression       1       85671784.8       85671784.8

Residuals      648       10575644.6          16320.4

F =    5249.35537       Signif F =  .0000

Variable                  B        
SE B       
   Beta            T  

Sig T

Vwsi                .826818     
.011412   
 .943462   
 72.452
.0000

(Constant)       276.793287  
 17.419609              
 15.890
.0000
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This study has strengthened the argument forwarded by Bhuyan and Chaudhury (2001) that net open interest and volume are significant variables in the prediction of the underlying asset price movement. 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 this predictor yields better results as compared to the buy-and-hold and passive covered call strategies. Bhuyan and Yan (2002) have also worked on similar lines and developed several price predictors from the open interests and volumes of individual stocks from the option market and concluded that they exhibit significant explanatory and predictive power for the future stock prices.

A study similar to that of Bhuyan and Yan (2002) was done by Srivastava (2003) on the information content of trading volume and open interest in the Indian stock options market. He analyzed the information content of volume and open interest of stock options on 15 underlying shares. He concluded that open interest based predictors are comparatively more significant than the volume based predictors.

In another study Mukherjee and Misra (2004) studied the call and put index option market for two different sub periods. The empirical findings of their study confirm that the open interest based predictors are significant in predicting the spot price index in underlying cash market in both the periods, just after the initiation of the index option in the market and in the later sub period. The work done here also supports the findings of Mukherjee and Misra (2004). 

The slope coefficient of open interest based predictor has been found to be high (.898) as compared to the slope coefficient of volume based predictor (.097).This is more evident from the table given below.

Coefficients

	Model
	
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	13.067
	8.575
	
	1.524
	.128

	
	oiwsi
	.909
	.016
	.898
	56.294
	.000

	
	vwsi
	.085
	.014
	.097
	6.098
	.000


Dependent Variable: spot

Thus by using the daily data from the options market, an effort has been made to examine the significance of volume and open interest in explaining the future movement of prices in the underlying index. As with other studies that have performed to test the information content of non price variables in the derivatives market, evidence is found here of the presence of information content. 
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