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 Chapter 1
 EXECUTIVE SUMMARY
 Option price sensitivity is one of the vital tool, so far as “Derivative Market” is
 concerned. In Derivative Market, Option Price Premium Plays a vital role. he
 determination of option premium with changes in underlying asset, length of time to
 maturity, volatility of the underlying asset and interest rates in an index. The
 measurement of option sensitivity of the call option and put option by using Greeks in
 Indices. In this project, successful effort been made to measure option price with respect
 to Stock .
 For measuring value of call and put Option, on random basis four Indices have been
 Selected. Share Price, Strike price, Maturity period, MIBOR Interest Rate of each Index
 is taken.
 By secondary data. Dividend yield is considered zero. Volatility of each Index is
 calculated for 252 days as Trading period.. For Calculating, value of call and put Option,
 “BLACK SHOELES MODEL” applied and tried to observe different option Greeks likeDelta, Theta, Gamma, Vega and Rho and its Impact on difference between theoretical
 and actual values of Option. Sensitivity Analysis is done for different Indices and its
 Impact on the Value of the call, Delta, Gamma and Theta.
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 all BSE indices. Department of BSE Indices of the Exchange carries out the day to day
 maintenance of all indices and conducts research on development of new indices.
 2.2 STOCK INDEX 
 Meaning of stock index
 Definition: A stock index is a measure of the performance of underlying stocks.
 Changes in the index reflect changes in the value of the stocks.
 Advice: Stock indices provide investors with an easy way to determine if the market is
 up or down for the day. It also gives investment managers a benchmark to try to "beat."
 There are four types of stock index:-
 1.  NIFTY [NATIONAL STOCK EXCHANGE]
 2.  SENSEX [BOMBAY STOCK EXCHANGE]
 3.  MCX[MULTI COMMODITY EXCHANGE]
 4.  NCDEX[NATIONAL COMMODITY AND DERIVATIVES EXCHANGE] 
 The National Stock Exchange of India
 The National Stock Exchange of India (NSE) is one of the most important and most
 advanced stock markets in India and in terms of transactions it is the third largest stock 
 exchange in the WorldThe NSE is situated in Mumbai, the financial capital of India.
 During 31st December 2005, the NSE VSAT terminals, 2799 in total, were spanning over
 cities in IndiaFrom1994, the National Stock Exchange of India (NSE) functioned as a
 dais for securities exchange. NSE provides dealing of different securities, such as equity,
 corporate debt, central and state government securities, commercial paper, and
 certificates of deposit. At present 1000 members are enrolled on NSE. It is the owner of 
 different financial and insurance institutions, and be specific about three market
 segments: wholesale debt, capital market (automatic screen-based dealing  system), and 
 futures and options (derivatives). National Securities Clearing Corporation, India Index

Page 9
                        

8/7/2019 Call & Put Option Price Volatility Wrt INDEX
 http://slidepdf.com/reader/full/call-put-option-price-volatility-wrt-index 9/76
 Services and Products, National Securities Depository, and NSE.IT (trading technology)
 are the associates of NSE.NSE deals in online examination and awards certification.
 Branches of the  NSE are placed all over India. NSE is India’s earliest national,
 anonymous,  electronic limit order book (LOB) exchange which deals with securities.
 NSE introduced the first Indian clearing corporation "National Securities Clearing
 Corporation Ltd." and National Securities Depository Limited, first depository in India.
 History and Origin of The National Stock Exchange of India
 In November 1992, NSE was integrated as a tax-paying company and on the command of 
 the Government of India, top financial institutions was promoted it.
 In April 1993, under the Securities Contracts (Regulation) Act, 1956, NSE was known as
 a stock exchange. In June 1994, NSE started operations in the Wholesale Debt Market
 (WDM) segment and in November1994, the Capital Market (Equities) segment of the
 NSE started operations. In 1996, NSE was the first exchange in India which planned to
 trade derivatives specifically on an equity index. In February 2000, NSE started Internet
 trading system. Market Indices.
 NSE established an index services firm called India Index Services & Products Limited
 (IISL) and has opened a number of stock indices, including: S&P CNXNifty, CNX Nifty
 Junior,CNX100(= S&P CNX Nifty + CNX Nifty Junior)
 S&P CNX 500 (= CNX 100 + 400 major players across 72 industries)
 CNX Midcap (introduced on 18 July 2005 replacing CNX Midcap 200)
 Other indices are S&P CNX Nifty CNX Defty , CNX IT Bank Nifty.
 S&P CNX Nifty
 S&P CNX Nifty is a well diversified 50 stock index accounting for 21 sectors of the
 economy. It is used for a variety of purposes such as benchmarking fund portfolios, index
 based derivatives andindexfundsS&P CNX Nifty is owned and managed by India Index

Page 10
                        

8/7/2019 Call & Put Option Price Volatility Wrt INDEX
 http://slidepdf.com/reader/full/call-put-option-price-volatility-wrt-index 10/76
 Services and Products Ltd. (IISL) , which is a joint venture between NSE and CRISIL.
 IISL is India's first specialised company focused upon the index as a core product. IISL
 have a consulting and licensing agreement with Standard & Poor's (S&P), who are world  
 Leaders in Index Services. 
 •  The traded value for the last six months of all Nifty stocks is approximately
 41.16% of the traded value of all stocks on the NSE
 •  Nifty stocks represent about 56.78% of the total market capitalization as on Sept.
 29, 2007.
 •  Impact cost of the S&P CNX Nifty for a portfolio size of Rs.5 million is 0.08%
 •  S&P CNX Nifty is professionally maintained and is ideal for derivatives trading
 CNX IT Index
 Information Technology (IT) industry has played a major role in the Indian economy
 during the last few years. A number of large, profitable Indian companies today belong to
 the IT sector and a great deal of investment interest is now focused on the IT sector. In
 order to have a good benchmark of the Indian IT sector, IISL has developed the CNX IT
 sector index. CNX IT provides investors and market intermediaries with an appropriate
 benchmark that captures the performance of the IT segment of the market.
 Companies in this index are those that have more than 50% of their turnover from IT
 related activities like software development, hardware manufacture, vending, support
 andmaintenance. The average total traded value for the last six months of CNX IT Index
 stocks is approximately 91% of the traded value of the IT sector. CNX IT Index stocks
 represent about 96% of the total market capitalization of the IT sector as on March 31,
 2005.
 The average total traded value for the last six months of all CNX IT Index constituents is
 approximately 14% of the traded value of all stocks on the NSE. CNX IT Index
 constituents represent about 14% of the total market capitalization as on March 31, 2005.
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 Methodology
 The index is a market capitalization weighted index with its base period being December
 1995 and the base date and base value being January 1, 1996 and 1,000 respectively.The Base Value of the index is being revised from 1000 to 100 w.e.f. 28 May 2004.
 Selection Criteria 
 Selection of the index set is based on the following criteria:
 •  Company's market capitalization rank in the universe should be less than 500
 •  Company's turnover rank in the universe should be less than 500
 •  Company's trading frequency should be at least 90% in the last six months
 • Company should have a positive networth.
 •  A company which comes out with a IPO will be eligible for inclusion in the
 index, if it fulfills the normal eligibility criteria for the index for a 3 month period
 instead of a 6 month period.
 CNX Nifty Junior
 The next rung of liquid securities after S&P CNX Nifty is the CNX Nifty Junior. It may
 be useful to think of the S&P CNX Nifty and the CNX Nifty Junior as making up the 100
 liquidstocksinIndia.
 As with the S&P CNX Nifty, stocks in the CNX Nifty Junior are filtered for liquidity, so
 they are the most liquid of the stocks excluded from the S&P CNX Nifty. The
 maintenance of the S&P CNX Nifty and the CNX Nifty Junior are synchronized so that
 the two indices will always be disjoint sets; i.e. a stock will never appear in both indices
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 at the same time. Hence it is always meaningful to pool the S&P CNX Nifty and the
 CNX Nifty Junior into a composite 100 stock index or portfolio.
 •  CNX Nifty Junior represents about 9.17 % of the total market capitalization as on
 Sept 28, 2007.
 •  The average traded value for the last six months of all Junior Nifty stocks is
 approximately 14.13 % of the traded value of all stocks on the NSE
 •  Impact cost for CNX Nifty Junior for a portfolio size of Rs.2.50 million is 0.16%
 S&P CNX Defty
 Almost every institutional investor and off-shore fund enterprise with an equity exposure
 in India would like to have an instrument for measuring returns on their equity
 investment in dollar terms. To facilitate this, a new index the S&P CNX Defty-Dollar
 Denominated S&P CNX Nifty has been developed.S&P CNX Defty is S&P CNX Nifty,
 measured in dollars.
 Salient Features
 •  Performance indicator to foreign institutional investors, off shore funds, etc.
 •  Provides an effective tool for hedging Indian equity exposure.
 •  Impact cost of the S&P CNX Nifty for a portfolio size of Rs.5 million is 0.07%
 •  Provides fund managers an instrument for measuring returns on their equity
 investment in dollar terms.
 Calculation of S&P CNX Defty 
 Computations are done using the S&P CNX Nifty index calculated on the NEAT trading
 system of NSE and USD Rupee exchange rate that is based on the real time polled data
 feed.
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 S&P CNX Defty = S&P CNX Nifty at time t * Exchange rate as on base date
 Exchange rate at time t
 Specifications of S&P CNX Defty:
 Base date: 03 November 1995
 Base S&P CNX Defty Index Value: 1000
 S&P CNX Nifty Value as on Base date: 1000
 Exchange rate as on base date: 34.65
 Adjustment factor as on Base date:1.00
 CNX Bank Index
 The Indian banking Industry has been undergoing major changes, reflecting a number of 
 underlying developments. Advancement in communication and information technology
 has facilitated growth in internet-banking, ATM Network, Electronic transfer of funds
 and quick dissemination of information. Structural reforms in the banking sector have
 improved the health of the banking sector. The reforms recently introduced include the
 enactment of the Securitization Act to step up loan recoveries, establishment of asset
 reconstruction companies, initiatives on improving recoveries from Non-performing
 Assets (NPAs) and change in the basis of income recognition has raised transparency and
 efficiency in the banking system. Spurt in treasury income and improvement in loan
 recoveries has helped Indian Banks to record better profitability. In order to have a good
 benchmark of the Indian banking sector, India Index Service and Product Limited (IISL)
 hasdevelopedtheCNXBankIndex.
 CNX Bank Index is an index comprised of the most liquid and large capitalized Indian
 Banking stocks. It provides investors and market intermediaries with a benchmark that
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 captures the capital market performance of Indian Banks. The index will have 12 stocks
 from the banking sector which trade on the National Stock Exchange.
 The average total traded value for the last six months of CNX Bank Index stocks is
 approximately 74% of the traded value of the banking sector. CNX Bank Index stocks
 represent about 79% of the total market capitalization of the banking sector as on March
 31,2005. 2005.The average total traded value for the last six months of all the CNX Bank 
 Index constituents is approximately 10% of the traded value of all stocks on the NSE.
 CNX Bank Index constituents represent about 9% of the total market capitalization as on
 March312005.
 Methodology 
 The index is a market capitalization weighted index with base date of January 01, 2000,
 indexed to a base value of 1000.
 Selection Criteria 
 Selection of the index set is based on the following criteria:
 •  Company's market capitalization rank in the universe should be less than 500
 •  Company's turnover rank in the universe should be less than 500
 •
   Company's trading frequency should be at least 90% in the last six months.
 •  Company should have a positive networth.
 •  A company which comes out with a IPO will be eligible for inclusion in the
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 index, if it fulfills the normal eligibility criteria for the index for a 3 month period
 instead of a 6 month period.
 CNX Midcap
 The medium capitalized segment of the stock market is being increasingly perceived as
 an attractive investment segment with high growth potential. The primary objective of the
 CNX Midcap Index is to capture the movement and be a benchmark of the madcap
 segment of the market.
 Method of Computation 
 CNX Midcap is computed using market capitalization weighted method, wherein the
 level of the index reflects the total market value of all the stocks in the index relative to a
 particular base period. The method also takes into account constituent changes in the
 index and importantly corporate actions such as stock splits, rights, etc without affecting
 the index value.
 Base Date and Value 
 The CNX Midcap Index has a base date of Jan 1, 2003 and a base value of 1000
 Criteria for Selection of Constituent Stocks
 The constituents and the criteria for the selection judge the effectiveness of the index.
 Selection of the index set is based on the following criteria:
 •  All the stocks, which constitute more than 5% market capitalization of the
 universe (after sorting the securities in descending order of market capitalization),
 shall be excluded in order to reduce the skewness in the weightages of the stocks
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 in the universe.
 •  After step (a), the weightages of the remaining stocks in the universe is
 determined again.
 •  After step (b), the cumulative weightage is calculated.
 •  After step (c) companies which form part of the cumulative percentage in
 ascending order unto first 75 percent (i.e. upto to 74.99 percent) of the revised
 universe shall be ignored.
 •  After, step (d), all the constituents of S&P CNX Nifty shall be ignored.
 •  From the universe of companies remaining after step (e) i.e. 75th percent and
 above, first 100 companies in terms of highest market capitalization, shall
 constitute the CNX Midcap Index subject to fulfillment of the criteria mentioned
 below.
 Trading Interest 
 All constituents of the CNX Midcap Index must have a minimum listing record of 6
 months. In addition, all candidates for the Index are also evaluated for trading interest, interms of volumes and trading frequency.
 Financial Performance
 All companies in the CNX Midcap Index have a minimum track record of three years of 
 operations with a positive net worth.
 Others 
 A company which comes out with a IPO will be eligible for inclusion in the index, if it
 fulfills the normal eligibility criteria for the index for a 3 month period instead of a 6
 months period. 
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 CNX 100
 CNX 100 is a diversified 100 stock index accounting for 35 sector of the economy.CNX
 100 is owned and managed by India Index Services & Products Ltd. (IISL). Which is a
 joint venture between CRISIL & NSE. IISL is India’s first specialized company focused
 upon the index as a core products. IISL has a licensing & marketing agreement with
 Standard & Poor’s (S&P), who are leader’s in index services.
 •  CNX 100 represents about 66.61 % of the total market capitalization as on
 April 10, 2007
 •  The average traded value for the last six months of all CNX100 stocks is
 approximately 56.02 % of the traded value of all stocks on the NSE
 •  Impact cost for CNX 100 for a portfolio size of Rs. 8 million is 0.11%
 S&P CNX 500
 The S&P CNX 500 is India’s first broad-based benchmark of the Indian capital market
 for comparing portfolio returns vis-a-vis market returns. The S&P CNX 500 represents
 about 90.30% of total market capitalization and about 80.02% of the total turnover on theNSE as on March 30, 2007.
 The S&P CNX 500 companies are disaggregated into 72 industry indices viz. S&P CNX
 Industry Indices. Industry weightages in the index reflect the industry weightages in the
 market. For e.g. if the banking sector has a 5% weightage in the universe of stocks traded
 on NSE, banking stocks in the index would also have an approx. representation of 5% in
 the index. 
 Nifty Midcap 50 
 The medium capitalized segment of the stock market is being increasingly perceived as
 an attractive investment segment with high growth potential. The primary objective of the
 Nifty Midcap 50 Index is to capture the movement of the midcap segment of the market.
 It can also be used for index-based derivatives trading.
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 Method of Computation
 Nifty Midcap 50 is computed using market capitalization weighted method, wherein the
 level of the index reflects the total market value of all the stocks in the index relative to a
 particular base period. The method also takes into account constituent changes in the
 index and importantly corporate actions such as stock splits, rights, etc without affecting
 the index value.
 Base Date and Value 
 The Nifty Midcap 50 Index has a base date of Jan 1, 2004 and a base value of 1000.
 Criteria for Selection of Constituent Stocks
 The constituents and the criteria for the selection judge the effectiveness of the index.
 Selection of the index set is, inter alia, based on the following criteria:
 •  Stocks with average market capitalization ranging from Rs.1000 Crore to Rs.5000Crore at the time of selection.
 •  Stocks which are not part of the derivatives segment are excluded.
 Stocks which are forming part of the S&P CNX NIFTY index are excluded.
 Other statistics:
 •  Nifty Midcap 50 stocks represent about 4.89 % of the total market capitalizationas on August 31, 2007.
 •  The average traded volume for the last six months of all Nifty Midcap 50 stocks is
 approximately 15.21 % of the traded volume of all stocks on the NSE.
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 Bombay Stock Exchange Limited (the Exchange) is the oldest stock exchange in Asia
 with a rich heritage. Popularly known as "BSE", it was established as "The Native Share
 & Stock Brokers Association" in 1875. It is the first stock exchange in the country to
 obtain permanent recognition in 1956 from the Government of India under the Securities
 Contracts (Regulation) Act, 1956.The Exchange's pivotal and pre-eminent role in the
 development of the Indian capital market is widely recognized and its index, SENSEX , is
 tracked worldwide. Earlier an Association of Persons (AOP), the Exchange is now a
 demutualised and corporatised entity incorporated under the provisions of the Companies
 Act, 1956, pursuant to the BSE(Corporatisation and Demutualisation) Scheme, 2005
 notified by the Securities and Exchange Board of India (SEBI).Bombay Stock Exchange
 Limited received its Certificate of Incorporation on 8th August, 2005 and Certificate of 
 Commencement of Business on 12th August, 2005. The 'Due Date' for taking over the
 business and operations of the BSE, by the Exchange was fixed for 19th August, 2005,
 under the Scheme. The Exchange has succeeded the business and operations of BSE on
 going concern basis and its recognition as an Exchange has been continued by SEBI.
 With demutualization, the trading rights and ownership rights have been de-linked
 effectively addressing concerns regarding perceived and real conflicts of interest. The
 Exchange is professionally managed under the overall direction of the Board of 
 Directors. The Board comprises eminent professionals, representatives of Trading
 Members and the Managing Director of the Exchange. The Board is inclusive and is
 designed to benefit from the participation of market intermediaries.
 In terms of organization structure, the Board formulates larger policy issues and exercises
 over-all control. The committees constituted by the Board are broad-based. The day-to-
 day operations of the Exchange are managed by the Managing Director & CEO and a
 management team of professionals.
 The Exchange has a nation-wide reach with a presence in 417 cities and towns of India.
 The systems and processes of the Exchange are designed to safeguard market integrity
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 and enhance transparency in operations. During the year 2004-2005, the trading volumes
 on the Exchange showed robust growth.
 The Exchange provides an efficient and transparent market for trading in equity, debt
 instruments and derivatives. The BSE's On Line Trading System (BOLT) is a proprietory
 system of the Exchange and is BS 7799-2-2002 certified. The surveillance and clearing &
 settlement functions of the Exchange are ISO 9001:2000 certified. 
 For the premier Stock Exchange that pioneered the stock broking activity in India, 125
 years of experience seem to be a proud milestone. A lot has changed since 1875 when
 318 persons became members of what today is called "Bombay Stock Exchange Limited"
 by paying a princely amount of Re1. 
 Since then, the stock market in the country has passed through both good and bad
 periods. The journey in the 20th century has not been an easy one. Till the decade of 
 eighties, there was no measure or scale that could precisely measure the various ups and
 downs in the Indian stock market. Bombay Stock Exchange Limited (BSE) in 1986 came
 out with a Stock Index that subsequently became the barometer of the Indian Stock 
 Market.
 SENSEX, first compiled in 1986 was calculated on a "Market Capitalization-Weighted"
 methodology of 30 component stocks representing a sample of large, well-established
 and financially sound companies. The base year of SENSEX is 1978-79. The index is
 widely reported in both domestic and international markets through print as well as
 electronic media. SENSEX  is not only scientifically designed but also based on globally
 accepted construction and review methodology. From September 2003, the SENSEX is
 calculated on a free-float market capitalization methodology. The "free-float Market 
 Capitalization-Weighted" methodology is a widely followed index construction
 methodology on which majority of global equity benchmarks are based.
 The growth of equity markets in India has been phenomenal in the decade gone by. Right
 from early nineties the stock market witnessed heightened activity in terms of various
 bull and bear runs. More recently, the bourses in India witnessed a similar frenzy in the
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 'TMT' sectors. The SENSEX captured all these happenings in the most judicial manner.
 One can identify the booms and bust of the Indian equity market through SENSEX.
 SENSEX - THE BAROMETER OF INDIAN CAPITAL MARKETS
 For the premier Stock Exchange that pioneered the stock broking activity in India, 128
 years of experience seems to be a proud milestone. A lot has changed since 1875 when
 318 persons became members of what today is called "The Stock Exchange, Mumbai" by
 paying a princely amount of Re 1.Since then, the country's capital markets have passed
 through both good and bad periods. The journey in the 20th century has not been an easyone. Till the decade of eighties, there was no scale to measure the ups and downs in the
 Indian stock market. The Stock Exchange, Mumbai (BSE) in 1986 came out with a stock 
 index that subsequently became the barometer of the Indian stock market.
 SENSEX is not only scientifically designed but also based on globally accepted
 construction and review methodology. First compiled in 1986, SENSEX is a basket of 30
 constituent stocks representing a sample of large, liquid and representative companies.
 The base year of SENSEX is 1978-79 and the base value is 100. The index is widely
 reported in both domestic and international markets through print as well as electronic
 media.
 The Index was initially calculated based on the "Full Market Capitalization"
 methodology but was shifted to the free-float methodology with effect from September 1,
 2003. The "Free-float Market Capitalization" methodology of index construction is
 regarded as an industry best practice globally. All major index providers like MSCI,
 FTSE, STOXX, S&P and Dow Jones use the Free-float methodology.
 Due to is wide acceptance amongst the Indian investors; SENSEX is regarded to be the
 pulse of the Indian stock market. As the oldest index in the country, it provides the time
 series data over a fairly long period of time (From 1979 onwards). Small wonder, the
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 SENSEX has over the years become one of the most prominent brands in the country .
 The growth of equity markets in India has been phenomenal in the decade gone by. Right
 from early nineties the stock market witnessed heightened activity in terms of various
 bull and bear runs. The SENSEX captured all these events in the most judicial manner.
 One can identify the booms and busts of the Indian stock market through SENSEX.
 SENSEX CALCULATION METHOD
 SENSEX
 is calculated using the "Free-float Market Capitalization" methodology. As per this
 methodology, the level of index at any point of time reflects the Free-float market value
 of 30 component stocks relative to a base period. The market capitalization of a company
 is determined by multiplying the price of its stock by the number of shares issued by the
 company. This market capitalization is further multiplied by the free-float factor to
 determine the free-float market capitalization.
 The base period of SENSEX is 1978-79 and the base value is 100 index points. This is
 often indicated by the notation 1978-79=100. The calculation of SENSEX involves
 dividing the Free-float market capitalization of 30 companies in the Index by a number
 called the Index Divisor. The Divisor is the only link to the original base period value of 
 the SENSEX. It keeps the Index comparable over time and is the adjustment point for all
 Index adjustments arising out of corporate actions, replacement of scrips etc. During
 market hours, prices of the index scrips, at which latest trades are executed, are used by
 the trading system to calculate SENSEX every 15 seconds and disseminated in real time.
 Understanding Free-float Methodology: 
 Free-float Methodology refers to an index construction methodology that takes into
 consideration only the free-float market capitalization of a company for the purpose of 
 index calculation and assigning weight to stocks in Index. Free-float market capitalization

Page 23
                        

8/7/2019 Call & Put Option Price Volatility Wrt INDEX
 http://slidepdf.com/reader/full/call-put-option-price-volatility-wrt-index 23/76
 is defined as that proportion of total shares issued by the company that are readily
 available for trading in the market. It generally excludes promoters' holding, government
 holding, strategic holding and other locked-in shares that will not come to the market for
 trading in the normal course. In other words, the market capitalization of each company
 in a Free-float index is reduced to the extent of its readily available shares in the market.
 In India, BSE pioneered the concept of Free-float by launching BSE TECk in July 2001
 and BANKEX in June 2003. While BSE TECk Index is a TMT benchmark, BANKEX is
 positioned as a benchmark for the banking sector stocks. SENSEX becomes the third
 index in India to be based on the globally accepted Free-float Methodology.
 Major advantages of Free-float Methodology:
 •  A Free-float index reflects the market trends more rationally as it takes into
 consideration only those shares that are available for trading in the market.
 •  Free-float Methodology makes the index more broad-based by reducing the
 concentration of top few companies in Index. For example, the concentration of 
 top five companies in SENSEX has fallen under the free-float scenario thereby
 making the SENSEX more diversified and broad-based.
 •  A Free-float index aids both active and passive investing styles. It aids active
 managers by enabling them to benchmark their fund returns vis-à-vis an
 investable index. This enables an apple-to-apple comparison thereby facilitating
 better evaluation of performance of active managers. Being a perfectly replicable
 portfolio of stocks, a Free-float adjusted index is best suited for the passive
 managers as it enables them to track the index with the least tracking error.
 •  Free-float Methodology improves index flexibility in terms of including any stock 
 from the universe of listed stocks. This improves market coverage and sector
 coverage of the index. For example, under a Full-market capitalization
 methodology, companies with large market capitalization and low free-float
 cannot generally be included in the Index because they tend to distort the index by
 having an undue influence on the index movement. However, under the Free-float
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 Methodology, since only the free-float market capitalization of each company is
 considered for index calculation, it becomes possible to include such closely held
 companies in the index while at the same time preventing their undue influence on
 the index movement.
 •  Globally, the Free-float Methodology of index construction is considered to be an
 industry best practice and all major index providers like MSCI, FTSE, S&P and
 STOXX have adopted the same. MSCI, a leading global index provider, shifted
 all its indices to the Free-float Methodology in 2002. The MSCI India Standard
 Index, which is followed by Foreign Institutional Investors (FIIs) to track Indian
 equities, is also based on the Free-float Methodology. NASDAQ-100, the
 underlying index to the famous Exchange Traded Fund (ETF) - QQQ is based on
 the Free-float Methodology.
 Definition of Free-float:
 Share holdings held by investors that would not, in the normal course come into the open
 market for trading are treated as 'Controlling/ Strategic Holdings' and hence not included
 in free-float. In specific, the following categories of holding are generally excluded from
 the definition of Free-float:
 •  Holdings by founders/directors/ acquirers which has control element
 •  Holdings by persons/ bodies with "Controlling Interest"
 •  Government holding as promoter/acquirer
 •  Holdings through the FDI Route
 •  Strategic stakes by private corporate bodies/ individuals
 •  Equity held by associate/group companies (cross-holdings)
 •  Equity held by Employee Welfare Trusts
 •  Locked-in shares and shares which would not be sold in the open market in
 normal course.
 The remaining shareholders would fall under the Free-float category.
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 Determining Free-float factors of companies:
 BSE has designed a Free-float format, which is filled and submitted by all index
 companies on a quarterly basis with the Exchange. (Format available on
 www.bseindia.com The Exchange determines the Free-float factor for each company
 based on the detailed information submitted by the companies in the prescribed format.
 Free-float factor is a multiple with which the total market capitalization of a company is
 adjusted to arrive at the Free-float market capitalization. Once the Free-float of a
 company is determined, it is rounded-off to the higher multiple of 5 and each company is
 categorized into one of the 20 bands given below. A Free-float factor of say 0.55 means
 that only 55% of the market capitalization of the company will be considered for index
 calculation.
 Free-float Bands:
 % Free-Float Free-Float Factor % Free-Float Free-Float Factor
 >0 – 5% 0.05 >50 – 55% 0.55
 >5 – 10% 0.10 >55 – 60% 0.60
 >10 – 15% 0.15 >60 – 65% 0.65
 >15 – 20% 0.20 >65 – 70% 0.70
 >20 – 25% 0.25 >70 – 75% 0.75
 >25 – 30% 0.30 >75 – 80% 0.80
 >30 – 35% 0.35 >80 – 85% 0.85
 >35 – 40% 0.40 >85 – 90% 0.90
 >40 – 45% 0.45 >90 – 95% 0.95
 >45 – 50% 0.50 >95 – 100% 1.00
 Index Closure Algorithm
 The closing SENSEX on any trading day is computed taking the weighted average of all
 the trades on SENSEX constituents in the last 30 minutes of trading session. If a
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 SENSEX constituent has not traded in the last 30 minutes, the last traded price is taken
 for computation of the Index closure. If a SENSEX constituent has not traded at all in a
 day, then its last day's closing price is taken for computation of Index closure. The use of 
 Index Closure Algorithm prevents any intentional manipulation of the closing index
 value.
 Maintenance of SENSEX 
 One of the important aspects of maintaining continuity with the past is to update the base
 year average. The base year value adjustment ensures that replacement of stocks in Index,
 additional issue of capital and other corporate announcements like 'rights issue' etc. do
 not destroy the historical value of the index. The beauty of maintenance lies in the fact
 that adjustments for corporate actions in the Index should not per se affect the index
 values.
 The Index Cell of the exchange does the day-to-day maintenance of the index within the
 broad index policy framework set by the Index Committee. The Index Cell ensures that
 SENSEX and all the other BSE indices maintain their benchmark properties by striking a
 delicate balance between frequent replacements in index and maintaining its historical
 continuity. The Index Committee of the Exchange comprises of experts on capital
 markets from all major market segments. They include Academicians, Fund-managers
 from leading Mutual Funds, Finance-Journalists, Market Participants, Independent
 Governing Board members, and Exchange administration.
 Online Computation of Sensex 
 During market hours, prices of the index scrips, at which trades are executed, are
 automatically used by the trading computer to calculate the SENSEX every 15 seconds
 and continuously updated on all trading workstations connected to the BSE trading
 computer in real time.
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 Adjustment for Bonus, Rights and Newly issued Capital:
 The arithmetic calculation involved in calculating SENSEX is simple, but problem arises
 when one of the component stocks pays a bonus or issues rights shares. If no adjustments
 were made, a discontinuity would arise between the current value of the index and its
 previous value despite the non-occurrence of any economic activity of substance. At the
 Index Cell of the Exchange, the base value is adjusted, which is used to alter market
 capitalization of the component stocks to arrive at the SENSEX value.
 The Index Cell of the Exchange keeps a close watch on the events that might affect the
 index on a regular basis and carries out daily maintenance of all the 14 Indices.
 •
   Adjustments for Rights Issues:When a company, included in the compilation of the index, issues right shares, the
 free-float market capitalisation of that company is increased by the number of 
 additional shares issued based on the theoretical (ex-right) price. An offsetting or
 proportionate adjustment is then made to the Base Market Capitalisation (see
 'Base Market Capitalisation Adjustment' below).
 •  Adjustments for Bonus Issue:
 When a company, included in the compilation of the index, issues bonus shares,
 the market capitalisation of that company does not undergo any change.
 Therefore, there is no change in the Base Market Capitalisation, only the 'number
 of shares' in the formula is updated.
 •  Other Issues:
 Base Market Capitalisation Adjustment is required when new shares are issued by
 way of conversion of debentures, mergers, spin-offs etc. or when equity is
 reduced by way of buy-back of shares, corporate restructuring etc.
 •  Base Market Capitalisation Adjustment:
 The formula for adjusting the Base Market Capitalisation is as follows:
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  New Market
 Capitalisation
 New Base Market
 Capitalisation=
 Old Base Market
 Capitalisationx
 -------------------------------
 --------
 Old Market
 Capitalisation
 To illustrate, suppose a company issues right shares which increases the market
 capitalisation of the shares of that company by say, Rs.100 corers. The existing
 Base Market Capitalisation (Old Base Market Capitalisation), say, is Rs.2450
 crores and the aggregate market capitalisation of all the shares included in the
 index before the right issue is made is, say Rs.4781 crores. The "New Base
 Market Capitalisation " will then be:
 This figure of 2501.24 will be used as the Base Market Capitalisation for
 calculating the index number from then onwards till the next base change
 becomes necessary.
 SENSEX - Scrip selection criteria:
 The general guidelines for selection of constituents in SENSEX are as follows:
 1.  Listed History:
 The scrip should have a listing history of at least 3 months at BSE. Exception may
 be considered if full market capitalisation of a newly listed company ranks among
 top 10 in the list of BSE universe. In case, a company is listed on account of 
 merger/ demerger/ amalgamation, minimum listing history would not be required.
 2.  Trading Frequency:
 The scrip should have been traded on each and every trading day in the last three
 months. Exceptions can be made for extreme reasons like scrip suspension etc.
 2450 x (4781+100)
 -------------------------- = Rs.2501.24 crores
 4781

Page 29
                        

8/7/2019 Call & Put Option Price Volatility Wrt INDEX
 http://slidepdf.com/reader/full/call-put-option-price-volatility-wrt-index 29/76
 3.  Final Rank:
 The scrip should figure in the top 100 companies listed by final rank. The final
 rank is arrived at by assigning 75% weightage to the rank on the basis of three-
 month average full market capitalisation and 25% weightage to the liquidity rank based on three-month average daily turnover & three-month average impact cost.
 4.  Market Capitalization Weightage:
 The weightage of each scrip in SENSEX based on three-month average free-float
 market capitalisation should be at least 0.5% of the Index.
 5.  Industry Representation:
 Scrip selection would generally take into account a balanced representation of the
 listed companies in the universe of BSE.
 6.  Track Record:
 In the opinion of the Committee, the company should have an acceptable track 
 record.
 Index Review Frequency:
 The Index Committee meets every quarter to discuss index related issues. In case of a
 revision in the Index constituents, the announcement of the incoming and outgoing scrips
 is made six weeks in advance of the actual implementation of the revision of the Index.
 BSE BANKEX 
 Introduction
 Indian banking is riding on a major recovery both in terms of strength and soundness. In
 the year 2002, return on assets in Indian banking was higher compared to many emerging
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 economies and the Moody’s Bank Financial Strength Index (2002) placed India at 27.5,
 which is much better than 16.7 of Korea, 15.8 of Thailand and 12.5 of Japan. Similar to
 experience in other rapidly growing countries, India is making sizeable gains in
 expanding into consumer credit with tightening of credit administration procedures.
 Major policy actions that led to sharp fall in the interest rates enabled banks to post
 significant rise in operational profits. For instance trading profits of the public sector
 banks shot up by Rs. 3749 crores taking their net profits to an all time high of Rs. 8301
 crores in FY 02. This year too banks are showing sizeable gains in their profitability. The
 enactment of Securitization Bill offered great opportunities to step up loan recoveries that
 could further enhance the scope of greater profitability.
 These developments have impacted the performance of bank stocks significantly. Sincebank stocks are emerging as a major segment in the equity markets, BSE considered it
 important to design an index exclusively for bank stocks. The index is computed on the
 basis of the globally accepted free float methodology. Earlier BSE had launched its first
 free float index on TMT stocks now popularly known as the BSE TECk Index.
 Features
 A few important features of the BANKEX are given below:
 •  BANKEX will track the performance of the leading banking sector stocks listed
 on the BSE
 •  BANKEX is based on the free float methodology of index construction
 •  The base date for BANKEX is 1st January 2002.
 •  The base value for BANKEX is 1000 points
 •  BSE has calculated the historical index values of BANKEX since 1st January
 2002.•  12 stocks which represent 90 percent of the total market capitalization of all
 banking sector stocks listed on BSE are included in the Index
 •  The Index will be disseminated on a real-time basis through BSE Online Trading
 (BOLT) terminals from 23rd
 June, 2003
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 •  Stocks forming part of the BANKEX along with the particulars of their free float
 adjusted market capitalization are listed below.
 Performance of the BANKEX:
 During the period between 1 Jan 2002 and 13 June 2003, the total market capitalization
 of BANKEX stocks has increased from 22970 cr. to 55283 cr. while the total market
 capitalization of BSE TECk index stocks has fallen from 105956 cr. to 80787 cr. and that
 of FMCG Index stocks from 87637 cr. to 75947 cr. During this period, BANKEX rose by
 62 percent showing impressive gains among other major indices. The average daily
 volatility of BANKEX from its inception to date has been 1.38% as compared to 2.24%
 for BSE TECk and 1.06% for BSE FMCG Index for the same period.
 BANKEX, is the new entrant in BSE’s current portfolio of 13 indices, and adds value to
 BSE’s ability in reflecting both the broad market and specific sector movements in the
 Indian Equity Markets.
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 Scrip selection criteria for BSE Bankex :
 Eligible universe:
 Scrips classified under banking sector that are present constituents of BSE-500 index
 would form the eligible universe.
 Trading Frequency:
 Scrips should have a minimum of 90% trading frequency in preceding six months.
 Market Capitalisation:
 Scrips with a minimum of 90% market capitalisation coverage in each sector based on
 free-float final rank will form the index.
 Buffers: 
 A buffer of 2% both for inclusion and exclusion in the index is considered so that
 movements in and out of the index are minimized. Eg. A company can be included in the
 index only if it falls within 88% coverage and an existing index constituent cannot be
 excluded unless it falls above 92% coverage. However, the above buffer criterion is
 applied only after the minimum 90% market coverage is satisfied. 
 BSE Mid-Cap and BSE Small-Cap Index
 BSE introduced the new index series called 'BSE Mid-Cap' index and 'BSE Small-Cap'
 index to track the performance of the companies with relatively small market
 capitalization that would exclusively represent the mid and small cap companies listed on
 the Stock Exchange. BSE-500 index - the broad based index that is considered as a BSE
 Composite index represents more than 93% of listed universe. Companies with large
 market capitalization bias the movement of BSE-500 index. This necessitated
 construction of a separate indicator to capture the trend in the specific class of companies
 (with lower market capitalisation). BSE Mid-Cap and BSE Small-Cap index would prove
 to be a great utility to the investing community as they would truly capture the movement
 of the segments they are represent (mid and small).
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 Salient feature of these indices are:
 •  Base year of these indices would be 2002-2003
 •  Base index value would be 1000 for each of these indices
 •  Based on a free-float methodology
 •  Scrips that are classified as Z group, scrips traded under permitted category and
 scrips with the trading frequency of less than 60% days in preceding three months
 are not considered for inclusion in these indices
 •  Constructed on 80%-15%-5% method whereby companies aggregating 98.5% of 
 average market capitalization are categorized under large, mid and small cap
 segment respectively from the list of eligible universe of BSE.
 •  BSE Mid-Cap tracks the performance of scrips between 80 & 95% of aggregate
 market capitalisation and BSE Small-Cap index tracks the performance of 
 remaining 5% scrips (95-100%).
 •  Number of companies in each of these indices would be variable. On the date of 
 launch (April 11, 2005), these indices comprised of 231 and 425 constituents in
 BSE Mid-Cap and BSE Small-Cap index respectively.
 • Correlation of 0.98 and 0.93 for BSE Mid-Cap and BSE Small-Cap indexrespectively with broad based BSE-500 index
 •  Constituents of these indices are reviewed on a quarterly basis
 BSE PSU INDEX 
 Bombay Stock Exchange Limited launched "BSE-PSU Index" on Monday, 4th
 June 2001.
 The index consists of major Public Sector Undertakings listed on the Exchange. The
 BSE-PSU Index is displayed on-line on the BOLT trading terminals nationwide. The
 BSE - Public Sector Undertaking (PSU) Index is a stock index that will track the
 performance of the listed PSU stocks on the Exchange.
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 Objective:
 a.  An Index Tracking the performance of listed equity of PSU companiesb.  A suitable benchmark for the Central Government to monitor its wealth on the
 bourses.
 Index Specifications:
 Base Date Base Value No.of Constituents
 BSE- PSU Index 1st
 Feb, 1999 1000 All PSU stocks in BSE-500 Index
 The Base Date for the BSE-PSU Index would be 1st
 February 1999 when the BSE-500
 was launched. Being a subset of BSE-500, the BSE-PSU Index will ensure a reasonable
 history of how the Central Government wealth fluctuated on the bourses. The Base Valuefor the BSE-PSU Index has been set at 1000 to ensure adequacy in terms of Daily Index
 movement.
 Scrip selection criteria for BSE PSU Index:
 Qualification Criteria:
 For consideration scrips for inclusion in BSE PSU index, Public Sector Undertaking
 refers to any undertaking wherein the Central Government holding is equal to or more
 than 51%. Since BSE PSU index is a subset of BSE-500 index, scrips that form part of 
 BSE-500 index will automatically be included in BSE PSU index. 
 BSE TECK INDEX 
 The Technology orientation of the current economy has primarily marked a paradigm
 shift from manufacturing based activities to knowledge based activities. In the present
 economic scenario, tangible assets like land, plant & machinery are losing their
 significance to intangibles like intellectual property, knowledge base and technology.
 This has resulted in the dominance of emerging sectors like Information Technology,
 Media,&Telecom.
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 The bull run in the technology stocks in the last couple of years followed by the recent
 crash in valuations of technology stocks globally have kept investors equally fascinated.
 It is without doubt that the world is closely tracking the performance of the TMT sectors
 to infer future trends in the economy.
 Going by the trading pattern, around 68% of the turnover on the stock exchanges is
 taking place in TMT sector stocks. These stocks collectively account for 23% of the total
 market capitalisation. The investment interest in technology stocks continues unabated.
 Scrip selection criteria for BSE TECkIndex:
 Eligible universe: 
 Scrips classified under information technology, media and telecom sectors that are
 present constituents of BSE-500 index would form the eligible universe.
 Trading Frequency:
 Scrips should have a minimum of 90% trading frequency in preceding six months.
 Market Capitalization:
 Scrips with a minimum of 90% market capitalization coverage in each sector based onfree-float final rank will form the index.
 Buffers:
 A buffer of 2% both for inclusion and exclusion in the index is considered so that
 movements in and out of the index are minimized. Eg. A company can be included in the
 index only if it falls within 88% coverage and an existing index constituent cannot be
 excluded unless it falls above 92% coverage. However, the above buffer criterion is
 applied only after the minimum 90% market coverage is satisfied.
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 WHY BSE-TECk INDEX ?
 The TMT sectors have seen heightened activity in the last couple of years and the stock 
 valuations of the companies in these sectors have witnessed unprecedented volatility.
 This led to a strong bull run in the TMT stocks in 1999 and early 2000. The market
 subsequently witnessed the most unexpected sell-off in the stocks of the TMT sectors
 which led to a huge market capitalization erosion on the bourses and scared away genuine
 investors. It is felt that in the absence of a proper benchmark, the performance of the
 TMT sectors remained inadequately tracked. In order to fill this void, the BSE-TECk  
 index is being positioned as a reliable index for benchmarking the performance of the
 TMT sectors.
 The launch of BSE-TECk index can be justified on rational grounds which include inter-
 alia:
 •  Globally a lot of investment is being committed to the TMT sectors. Even in
 India, the last 2 years have seen a lot of international and local money flowing
 into the TMT sectors.
 •  The TMT sectors are currently dominating the trading pattern on the bourses
 worldwide. In India, the TMT sectors account for around 68% of the total daily
 turnover.
 •  With a lot of domestic retail money committed to the TMT sectors and existence
 of many mutual funds dedicated to one or more of the TMT sectors in India, a
 need for a quality benchmark to track the performance of such funds has been
 long felt.
 •  The global and domestic investment community monitors eagerly the
 performance of the TMT sectors to discern typical trends in the economy.
 •  To provide a ready basket of quality TMT stocks for passive investors.
 •  Reference for Index futures, options and other derivative products in times to
 come.
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 BSE-100 INDEX
 Background: A need was felt for a more broad-based index, which can also reflect the
 movement of stock prices on a national scale because the BSE Sensitive Index has only
 30 scrips. Bombay Stock Exchange Limited, started compilation and publication of an
 index series called "BSE National Index" since 3rd January, 1989.
 Coverage: The equity shares of 100 companies from the "Specified" and the "Non-
 Specified" list of the five major stock exchanges, viz. Mumbai, Calcutta, Delhi,
 Ahmedabad and Madras have been selected for the purpose of compiling the BSE
 National Index. The criteria for selection had been market activity, due representation to
 various industry-groups and representation of trading activity on major stock exchanges.
 Base-Year: The financial year 1983-84 has been chosen as the base year. The price
 stability during that year and proximity to the index series were the main consideration
 for choice of 1983-84 as the base year.
 Method of Compilation: The basic method of compilation is the same as the one used in
 the case of the BSE Sensitive Index. However, in the case of BSE National Index, a
 distinction is made between "local scrips" for which prices were taken from only one
 exchange and "Inter-Exchange scrips" for which an average of the prices quoted on two
 or more exchanges were considered for index compilation.
 Designation of the BSE 100 National Index to the BSE 100 Index
 As noted above, the BSE 100 National index used to take prices of certain scrips from
 other exchanges or weighted average of some scrips which were popular on other
 exchanges in order to reflect market movements at the national level. However, changes
 in trading technology, longer trading period and almost instantaneous availability of 
 information across the country have ensured that there is little or no difference in prices
 of the index scrips. Therefore, the Exchange administration has decided to redesignate the
 BSE 100 National index as the 'BSE 100' index. Since October 14, 1996, the prices of the
 BSE are taken to calculate the index.
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 Shifting of BSE-100 Index to Free-Float Methodology of Index maintenance:  
 In line with the shift of the BSE Indices to the globally accepted Free-Float methodology,
 BSE-100 was shifted to Free-Float methodology effective from April 5th, 2004. The
 method of computaion of Free-Float Index and determination of Free-Float Factors is
 similar to the methodology described in SENSEX.
 BSE-200 Index 
 FORMATION OF THE 'BSE-200'
 Background: The SENSEX (1978-79=100) has, to a considerable extent, been serving the
 purpose of quantifying the price movements as also reflecting the sensitivity of the
 market in an effective manner.
 The number of companies listed on the Bombay Stock Exchange has registered a
 phenomenal increase from 992 in the year 1980 to about 3,200 companies by the end of 
 March 1994 and their combined market capitalisation rose from Rs. 5,421 crores to
 around Rs. 5,63,748 crores as on 31st March, 1996.
 These factors necessitated compilation of a new broad-based index series reflecting the
 present market trends in a more effective manner and providing a better representation of 
 the increased equity stocks, market capitalisation as also the newly emerged industry
 groups. Towards this end, the Exchange constructed and launched on 27th May 1994,
 two index series viz. the BSE-200 and the Dollex-200.
 Coverage : The equity shares of 200 selected companies from the specified and non-
 specified lists of this Exchange have been considered for inclusion in the sample for
 `BSE-200'. The selection of companies has primarily been done on the basis of current
 market capitalisation of the listed scrips on the exchange. Besides market capitalisation,
 the market activity of the companies as reflected by the volumes of turnover and certain
 fundamental factors were considered for the final selection of the 200 companies.
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 Choice of Base Year: The financial year 1989-90 has been chosen as the base year for the
 price stability exhibited during that year and due to its proximity to the current period.
 Method of Compilation: BSE-200 index was initially calculated on full market
 capitalization methodology. Effective August 16, 2005, the calculation methodology was
 switched to free-float methodology in line with other BSE indices.
 MULTI COMMODITY EXCHANGE
 Everything you need to know about our company, it’s
 people and associates" 
 Overview
 MCX is an independent and de-mutulised multi commodity exchange. It was inaugurated
 on November 10, 2003 by Mr. Mukesh Ambani, Chairman and Managing Director,
 Reliance Industries Ltd.; and has permanent recognition from the Government of India
 for facilitating online trading, clearing and settlement operations for commodities futures
 market across the country. Today, MCX features amongst the world's top three bullion
 exchanges and top four energy exchanges.
 MCX offers a wide spectrum of opportunities to a large cross section of participants
 including producers/ processors, traders, corporate, regional trading centre, importers,
 exporters, co-operatives and industry associations amongst others. Headquartered in the
 financial capital of India, Mumbai, MCX is led by an expert management team with deep
 domain knowledge of the commodities futures market. Presently, the average daily
 turnover of MCX is around USD1.55 bn (Rs.7,000 crore - April 2006), with a record
 peak turnover of USD3.98 bn (Rs.17,987 crore) on April 20, 2006. In the first calendar
 quarter of 2006, MCX holds more than 55% market share of the total trading volume of 
 all the domestic commodity exchanges. The exchange has also affected large deliveries in
 domestic commodities, signifying the efficiency of price discovery.
 Being a nation-wide commodity exchange having state-of-the-art infrastructure, offering
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 multiple commodities for trading with wide reach and penetration, MCX is well placed to
 tap the vast potential poised by the commodities market.
 Key shareholders
 Financial Technologies (I) Ltd., State Bank of India and it's associates, National Bank for
 Agriculture and Rural Development (NABARD), National Stock Exchange of India Ltd.
 (NSE), Fid Fund (Mauritius) Ltd. - an affiliate of Fidelity International, Corporation
 Bank, Union Bank of India, Canara Bank, Bank of India, Bank of Baroda , HDFC Bank,
 SBI Life Insurance Co. Ltd., Merrill Lynch and Citigroup.
 Trading:
 MCX employs state-of-the-art, new generation integrated trading platform that permits
 faster and efficient operations in a cost effective manner. The Exchange Central System
 is located in Mumbai, and maintains the Central Order Book, which matches the trades
 on a pre-defined matching algorithm, and confirms the execution of trades to the
 members on an online real-time basis. It has an integrated Surveillance and Settlement
 System. Exchange members located across the country are connected to the central
 system through VSAT, Leased line, Internet or any other mode of communication as
 permitted by the Exchange. The Exchange also has a Disaster Recovery Site
 Risk Management
 The central objective of MCX's Risk Management System is to assess and manage the
 risk of the market in an expeditious manner to ensure smooth and timely pay-in/ pay-out
 process of the Exchange. Some of the basic functions of Risk Management are as follows
 –Real-time Margining System at client level
 •  Monitoring of position limits (Quantity)
 •  Capital adequacy norms
 •  Daily price limits
 •  Initial margins
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 •  Special margins
 •  Marked-to-market margin
 •  Delivery period margin
 Clearing and Settlement: 
 The Clearing and Settlement System of the Exchange is system driven and rule based.
 The Exchange has its own in-house clearing house, which undertakes to clear each and
 every trade and is counter-party for all trades; thus offering novation (zero counter-party
 risk) to each and every trade executed on the Exchange. 
 Clearing Bank Interface:
 Exchange maintains electronic interface with its Clearing Banks. All members of the
 exchange have their Settlement and Client Accounts for exchange operations with the
 Clearing Bank. All debits and credits are affected electronically through Settlement
 account only.
 Delivery and Final Settlement :
 All contracts on maturity are for delivery. MCX specifies tender and delivery periods.
 For example, such periods can be from the 8th working day till the 15th day of the month
 - where 15th is the last trading day of the contract month - as tender and/ or delivery
 period. A seller or a short open position holder in that contract may tender documents tothe exchange expressing his intention to deliver the underlying commodity. The exchangewould then select the buyer from the long open position holder for the tendered quantity.
 Once the buyer is identified, seller has to initiate the delivery process and the buyer has to
 take delivery according to the delivery schedule prescribed by the exchange.
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 Trading in Commodity Futures –Do’s and Don’ts
 What to do?• Trade only through registered Members.
 In the interest of your own safety, it is important to trade only through registeredmembers since the commodity exchanges have jurisdiction over them in terms of their
 own rules, bye laws, etc and can therefore, play a role in resolving investor grievances or
 even take action against the members if necessary. The exchange has no jurisdiction over
 entities who are not their members.
 • Familiarize yourself with FMC guidelines and rules, regulations, byelaws, circulars,
 etc. of MCX.
 Familiarize yourselves with FMC guidelines and rules, bye laws, etc. of the exchange to
 have an adequate understanding of the legal framework under which the commodity
 futures are traded. This would be useful in terms of giving you a better understanding of 
 the procedures relating to trading, clearing and settlement, your rights as investor, etc.
 • Take an informed decision :
 Be sure that you are taking an informed decision. Read the product note available on the
 exchange website to understand the commodity specifications. Keep track of Government
 policy announcements such as the Minimum Support Price, Export/Import policy, etc,
 which have a significant impact on the prices of commodities. Also keep track of 
 exchange announcements made through circulars regarding the methodology of 
 computation of due date rates, launch of new contracts, etc. Understand the commodity
 thoroughly. Study historical and seasonal price movements of the commodity.
 • Understand the Delivery and Settlement Procedure.
 Thoroughly understand the delivery and settlement procedure which differs from
 commodity to commodity in terms of quality implications, place of delivery, options,
 penalties, margins, etc. This information is given in the product note available on the
 website. Understanding of delivery would help in avoiding rejection of your delivery.
 • Understand and Comply with Taxation and other relevant laws.
 Before initiating a trade, ascertain whether the price of the commodity is inclusive or
 exclusive of various taxes applicable at the delivery centre at the given point of time. Be
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 aware of implications of various taxes such as Sales tax, Service tax, VAT, etc. Make
 sure that you understand and comply with accounting standards for derivatives.
 • Pay all applicable margins. Collect / pay mark-to-market margins on a daily basis.
 Pay all the applicable margins on your futures position to the member. Also, collect or
 pay (as the case may be) mark-to-market margins from/to the member which are required
 to be settled on a daily basis.
 • Insist on documentation with the member such as Member Client agreement, and
 Know Your Client. Enter into an agreement with the member since that would ensure that
 you have recourse to all the investor protection mechanisms of the exchange. Co-operate
 with the member in filling up the 'Know Your Client form. This form has been devised to
 ensure that a member knows all his clients properly, and you are thus protected from the
 risk which may arise out of a member having unsuitable clients. Only clients with pan
 numbers are allowed to trade on commodity exchanges.
 • Read and understand the Risk Disclosure Document.
 The Risk Disclosure Document provides valuable insight into the risk associated with
 futures trading. It is therefore, in your interest to carefully read and understand this
 document.
 • Insist on signed Contract Notes containing all relevant information such as Member
 Registration Number, Order Details, Trade Rate, Quantity, etc.
 Insist on signed contract notes with all the relevant information for all your trades. The
 contract note is a proof of the transaction between you and the member and is absolutely
 essential for you to be able to approach the exchange for redressal of your complaints,
 availing arbitration mechanisms, etc.
 • Obtain receipt for collateral deposited with the Members.
 Take a receipt from your members for collateral deposited with them.
 • Insist on a periodical statement of your ledger account.
 Monitor your account with the member properly by insisting on a periodical statement of 
 your ledger account.
 • Freeze your demat account in case of a long absence. Freeze your demat account if it is
 not being used frequently for any reason, so that it is not misused.
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 What not to do?
 • Don't get misled by rumors, luring advertisements and promises, and bull/bear run of market sentiments. Take an informed decision. Do not get misled by rumors, luring
 advertisements, etc. nor get swayed by bull/bear run of market sentiments.
 • Don't trade any contract without knowing the associated risks. You should be fullyaware of risk associated with your position in the market arising out of variety of factorssuch as Government policy, volatility, macro-economic factors, international price
 movements, etc.
 • Don't undertake off-market transactions. Do not undertake off-market transactionswhich are not only illegal but also unsafe since the same may not fall under the
 jurisdiction of the exchange
 • Don't accept/pay cash. Do not pay cash to the members nor take any cash as payments.
 It is in your interest to deal through cheques, demand drafts, etc. since these instruments
 leave a proper audit trail.
 • Don't sign blank Delivery Instruction Slips. It is not advisable to sign blank deliveryinstruction slips, since the same can be misused.
 • Don't delay payment/deliveries to Members. Do not delay payment or deliveries to
 members to avoid losses arising out of penalties, closing of positions, etc.
 Know Your Rights
 • You are entitled to receive a contract note for each transaction.
 • You are entitled to receive funds towards your pay out within 48 hours.
 • In case of any dispute with a Member regarding the trades, a client holding a valid
 contract note has the right to obtain redressal as per the byelaws of the Exchange,
 including arbitration.
 • Contact FMC (website: www.fmc.gov.in) or MCX (website: www.mcxindia.com,
 E-mail: [email protected]) in case of any complaint.
 NATIONAL COMMODITY AND DERIVATIVES EXCHANGE
 ProfileNational Commodity & Derivatives Exchange Limited (NCDEX) is a professionally
 managed on-line multi commodity exchange. The shareholders are :
 Promoter shareholders: Life Insurance Corporation of India (LIC), National Bank for
 Agriculture and Rural Development (NABARD) and National Stock Exchange of India
 Limited (NSE) .
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 Other shareholders: Canara Bank, CRISIL Limited (formerly the Credit Rating
 Information Services of India Limited), Goldman Sachs, Intercontinental Exchange
 (ICE), Indian Farmers Fertiliser Cooperative Limited (IFFCO) and Punjab National Bank 
 (PNB).
 NCDEX is the only commodity exchange in the country promoted by national level
 institutions. This unique parentage enables it to offer a bouquet of benefits, which are
 currently in short supply in the commodity markets. The institutional promoters and
 shareholders of NCDEX are prominent players in their respective fields and bring with
 them institutional building experience, trust, nationwide reach, technology and risk 
 management skills.
 NCDEX is a public limited company incorporated on April 23, 2003 under the
 Companies Act, 1956. It obtained its Certificate for Commencement of Business on May
 9, 2003. It commenced its operations on December 15, 2003.
 NCDEX is a nation-level, technology driven de-mutualised on-line commodity exchange
 with an independent Board of Directors and professional management - both not having
 any vested interest in commodity markets. It is committed to provide a world-class
 commodity exchange platform for market participants to trade in a wide spectrum of 
 commodity derivatives driven by best global practices, professionalism and transparency.
 NCDEX is regulated by Forward Markets Commission. NCDEX is subjected to various
 laws of the land like the Forward Contracts (Regulation) Act, Companies Act, Stamp Act,
 Contract Act and various other legislations.
 NCDEX is located in Mumbai and offers facilities to its members about 550 centres
 throughout India. The reach will gradually be expanded to more centres.
 NCDEX currently facilitates trading of 57 commodities -Agriculture -Barley, Cashew, Castor Seed, Chana, Chilli, Coffee - Arabica, Coffee - Robusta, Crude
 Palm Oil, Cotton Seed Oilcake, Expeller Mustard Oil, Groundnut (in shell), Groundnut
 Expeller Oil, Guar gum, Guar Seeds, Gur, Jeera, Jute sacking bags, Indian Parboiled
 Rice, Indian Pusa Basmati Rice, Indian Traditional Basmati Rice, Indian Raw Rice,
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  Note :- Shareholding of individual investors is insignificant
 2.3 STATEMENT OF THE PROBLEM
 The value of the option can be determined by using exercise price of an option, spot
 price of an option, time to maturity, and volatility of the asset returns and thecontinuously compounded risk free rate of interest. Any change in any of these variables
 lead to change in the value of the call option and put option. The changes in option
 premium are influenced by the value of the delta, gamma, theta, and rho.
 In this research, an attempt is made to find out the percentage change in option premium
 due to changes in value of an underlying asset through different Greek letters.
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 2.4 OBJECTIVES OF THE STUDY
 The objectives of the study are as follows :-
 •  The determination of option premium with changes in underlying asset,
 length of time to maturity, volatility of the underlying asset and interest
 rates in an index. 
 The measurement of option sensitivity of the call option and put option by using
 Greeks in Indices 
 Chapter 3
 REVIEW OF LITERATURE
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 on the volatility of the underlying stock index and
 used a GARCH model for the same. Thus we find a lot of contradictory findings in the
 literature in relation to the effect of option introduction on the underlying stock. Given
 According to Manisha Joshi and Chiranjit Mukhopadhyay* (2)In there paper an attempt has
 been made to assess the impact of recently introduced .options. on the underlying stock of a
 company in the Indian equity markets. The effect of option introduction on the simple and
 continuously compounded return volatility, measured by the stock return variance, is
 examined for the initial 29 stocks on which options were first introduced on
 July 2, 2001 on the National Stock Exchange (NSE).
 Numerous studies performed in the developed markets for the same problem have presented
 contradictory results. The derivatives market is still nascent in India, and so far, to the
 authors. knowledge, no study has looked into this issue at the individual security level. In
 this paper, both conditional and marginal return volatilities before and after option
 introduction are first extracted by fitting appropriate ARM A m odels for the two periods.
 Then these models are utilized to investigate any change in marginal volatility using
 standard large sample tests, such as Wald.s test, Likelihood Ratio Test and Lagrange
 Multiplier Test apart from the usual F-test, which is usually erroneously used, for checking
 the equality of variances in such situations. However, the change in conditional volatilities
 is checked using an F-test for comparing two innovation variances. The initial findings
 suggest that there is no significant change in the .mean. returns. The volatility exhibits a
 change but the results are not significant, suggesting that option introduction has had no
 effect on the volatility of the underlying stock.
 In the Indian context, three studies have been conducted so far to study the effect of 
 introduction of derivatives on the underlying spot market. Shenbagaraman (2003) looked at
 the S&P CNX Nifty index futures and index options contracts that are traded on the
 National Stock Exchange (NSE), India. She used a univariate GARCH model to estimate
 the volatility and found that futures and options trading has not led to a change in the
 Volatility of the underlying stock index, but detected a change in the nature of the
 volatility.Gupta and Kum ar (2002) also looked at the effect of introduction of index futures
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 the ambiguity in the findings of the previous studies, this paper aims to examine the
 impact of introducing options in the Indian context. It tries to discover how the volatility
 of returns of underlying stocks is getting affected due to the introduction of options that
 are traded on the National Stock Exchange. The paper attempts to model the extent to
 which the mean and marginal and conditional volatility of underlying stock returns have
 changed since the introduction of options. The study finds that there is no significant
 change in any of these characteristics, if one applies an appropriate methodology, as
 developed in this article. However, the erroneous F-test would have led one to believe
 otherwise.
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 According to James B. WIGGINS (3) he numerically solves the call option valuation
 problem given a fairly general continuous stochastic process for return volatility.
 Statistical estimators for volatility process parameters are derived, and parameter
 estimates are calculated for several individual stocks and indices. The resulting estimated
 option values do not differ dramatically from Black-Scholes values in most cases,
 although there is some evidence that for longer-maturity index options, Black-Scholes
 overvalues out-of-the-money calls in relation to in-the-money calls.
 Several authors have developed option-pricing formulas under alternate assumptions
 about the underlying asset.s return distribution. The models of Merton (1976). Cox and
 Ross (1976) and Jones (1983) allow for a Poisson process in security returns. Cox (1975)
 Geske (1979), and Rubinstein (1983) derive formulas in which return variance can be a
 function of the stock price. On the empirical front, Mandelbrot (1963), Fama (1965), and
 Blattberg and Gonedes (1974) found the stationary (1og)normal distribution to be an
 inadequate descriptor of stock returns, and have fitted various alternate stationary
 distributions to the data. More recently, Hsu, Miller and Wichem (1974) Westerfield
 (1977) and Kon (1984) have found that a mixture of normally does a better job of 
 describing leptokurtic empirical distributions than do a number of stationary alternatives.
 Others, including Oldfield, Rogalski and Jarrow (1977), Rosenfeld (1980) and Ball and
 Torous (1985) have empirically estimated models of returns as mixtures of continuous
 and jump processes.
 Several authors have investigated the time-series properties of (estimated) stock-return
 volatilities. Black (1976), Schmalensee and Trippi (1978), Beckers (1980), and Christie
 (1982) have uncovered a pervasive imperfect inverse correlation between stock returns
 and changes in volatility, at least partly attributable to real and financial leverage effects.
 Black (1976), Poterba and Summers (1984), and Beckers (1983) provide evidence that
 shocks to volatility persist but tend to decay over time. Existing option-valuation models
 cannot fully incorporate the above empirical regularities of volatility behavior.
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 The option-valuation model presented in this paper assumes return volatility follows a
 fairly general continuous process, allowing for an imperfect return/volatility correlation
 and mean reversion in volatility. It can thus help determine the robustness of existing
 formulas to alternate underlying return processes. But given the elegance and tractability
 of the Black-Scholes formula, profitable application of alternate models requires that
 economically significant valuation improvements can be obtained empirically.In other
 words, the empirical variance of the variance, and its correlation with returns, must be
 large enough to produce major deviations from log normality and thus (perhaps) major
 option valuation discrepancies before more complicated models are justified. To see
 whether the stochastic volatility model may have some practical applicability, I
 empirically estimate a model of the volatility process for a number of individual equities
 and stock indices, and calculate option values based on the parameter estimates.
 Black–Scholes model (4) Robert C. Merton was the first to publish a paper expanding
 our mathematical understanding of the options pricing model and coined the term "Black-
 Scholes" options pricing model, by enhancing work that was published by Fischer Black 
 and Myron Scholes. It is somewhat unfair to Merton that the resulting formula has ever
 since been known as Black-Scholes, but with another hyphen the label would be
 unwieldy. The paper was first published in 1973. The foundation for their research relied 
 on work developed by scholars such as Louis Bachelier, A. James Boness, Edward O.
 Thorp, and Paul Samuelson. The fundamental insight of Black-Scholes is that the option
 is implicitly priced if the stock is traded Merton and Scholes received the 1997 Nobel
 Prize in Economics for this and related work; Black was ineligible, having passed away
 in 1995.
 In this paper, both conditional and marginal return volatilities before and after option
 introduction are first extracted by fitting appropriate ARMA models for the two periods.
 However, the change in conditional volatilities is checked using an F-test for comparing
 two innovation variances. The initial findings suggest that there is no significant change
 in the .mean. returns. The volatility exhibits a change but the results are not significant,
 suggesting that option introduction has had no effect on the volatility of the underlying
 stock.

Page 53
                        

8/7/2019 Call & Put Option Price Volatility Wrt INDEX
 http://slidepdf.com/reader/full/call-put-option-price-volatility-wrt-index 53/76
   Chapter 4
 RESEARCH METHODOLOGY
 4.1 SAMPLE METHOD
 Simple Random sampling technique is used to select the indices for the study.
 4.2 BASIC ASSUMPTION
 Findings of the study are based on assumption that company has disclosed correct
 information.
 4.3 SOURCES OF DATA
 4.3.1 Secondary Data
 The data has been gathered from the company’s reports and from its official website.
 The spot prices, one month’s exercise prices, and volatility of the index have been
 gathered from the company’s official website as on. The one month’s continuously
 compounded risk free rate of interest has been used for the study.
 The Secondary data will be gathered from the text books and journals .
 LIMITATIONS OF THE STUDY
 •  The study consists of only few sectors.
 •
   The study should be free from personal bias.
 •  The study is meant for academic interest.
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 Chapter 5
 ANALYSIS & INTERPRETATION 
 theoretical value for a call option for NIFTY
 Share Price: 4800.400 Strike Price: 5200.000 Maturity(yrs): 0.083INPUT
 DATADividend Yld: 2.6 Interest Rate: 10.35 Volatility: 46.163
 OUTPUT  
 THEORETICAL VALUE CALCULATIONS
 Option Value: 119.556 Delta: 0.312 Theta: -1454.790 Rho1: 114.219
 % of share: 2.5 Gamma: 0.000556 Vega: 488.384 (Rho2): -124.142
 Iterated Share Price Table
 Share Price Change(%) Option Value Delta Gamma Theta
 4320.360 -10 25.708 0.100 0.000306 -634.739
 4560.380 -5 59.831 0.190 0.000449 -1048.726
 4800.400  0 119.556 0.312 0.000556 -1454.790
 5040.420  5 210.805 0.450 0.000592 -1739.244
 5280.440  10 335.651 0.589 0.000555 -1833.434
 BRIEF EXPLANATION  Option Value = 119.556
 This is the theoretical (or fair) value of the option, and should be compared with
 the actual trading price of the option in the market. If the theoretical value is
 greater than actual value, then the call buyer is paying an excess premium. So, itis advisable to call buyer not to go for it.
 % of share = 2.5
 This is simply the option value 119.556 expressed as a percentage of the shareprice 4800.400
 Delta = 0.312If the share price changes by a small amount, then the option price should changeby 31.12 % of that amount.
 For example, if a call option on 100,000 shares is sold, then 31157 shares must be
 bought to hedge the position.
 Gamma = 0.000556If the share price changes by a small amount, then the delta should change by
 0.000556 times that amount.
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 For example, if the share price increased by 1, then the delta should change by0.000556 .
 Theta = -1454.790
 If the time to maturity changes by a small amount, then the option value shouldchange by -1454.79 times that amount.
 Example 1 (assuming 250 trading days in the year): If 1 day passes (0.4% of ayear), the option value should change by -5.819 ; assuming there is no other
 change in the parameters (e.g. share price).
 Example 2 (assuming 365 days in the year): If 1 day passes (0.2739% of a year),the option value should change by -3.986 ; assuming there is no other change in
 the parameters (e.g. share price).
 Vega = 488.384If the volatility changes by a small amount, then the option value should change
 by 488.38 times that amount.For example, if the volatility increased by 0.01 (from 20-21%), then the option
 value should change by 4.884 .Rho1 = 114.219
 If the risk-free interest rate changes by a small amount, then the option value
 should change by 114.22 times that amount.For example, if the risk-free interest rate increased by 0.01 (from 6-7%), the
 option value would change by 1.142 .
 [If using the model to value currency options:] Rho2 = -124.142If the foreign interest rate increased by 0.01 (from 6-7%), the option value would
 change by -1.241 .
 Theoretical value for a call option for CNX 500
 Share Price: 1423.300 Strike Price: 1526.000 Maturity(yrs): 0.083INPUT
 DATADividend Yld: 0 Interest Rate: 10.35 Volatility: 64.1
 OUTPUT  
 THEORETICAL VALUE CALCULATIONS
 Option Value: 68.808 Delta: 0.405 Theta: -663.626 Rho1: 42.122
 % of share: 4.8 Gamma: 0.001474 Vega: 158.916 (Rho2): -47.833
 Iterated Share Price Table
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 Share Price Change(%) Option Value Delta Gamma Theta
 1280.970  -10 25.590 0.209 0.001214 -432.911
 1352.135  -5 43.685 0.302 0.001397 -560.558
 1423.300  0 68.808 0.405 0.001474 -663.626
 1494.465 5 101.354 0.509 0.001445 -728.070
 1565.630 10 141.180 0.609 0.001328 -748.906
 BRIEF EXPLANATION  Option Value = 68.808
 This is the theoretical (or fair) value of the option, and should be compared withthe actual trading price of the option in the market.
 % of share = 4.8
 This is simply the option value 68.808 expressed as a percentage of the share
 price 1423.300Delta = 0.405
 If the share price changes by a small amount, then the option price should changeby 40.49 % of that amount.
 For example, if a european call option on 100,000 shares is sold, then 40490
 shares must be bought to hedge the position.
 Gamma = 0.001474If the share price changes by a small amount, then the delta should change by
 0.001474 times that amount.
 For example, if the share price increased by 1, then the delta should change by
 0.001474 .Theta = -663.626
 If the time to maturity changes by a small amount, then the option value should
 change by -663.63 times that amount.
 Example 1 (assuming 250 trading days in the year): If 1 day passes (0.4% of ayear), the option value should change by -2.655 ; assuming there is no other
 change in the parameters (e.g. share price).
 Example 2 (assuming 365 days in the year): If 1 day passes (0.2739% of a year),
 the option value should change by -1.818 ; assuming there is no other change in
 the parameters (e.g. share price).
 Vega = 158.916
 If the volatility changes by a small amount, then the option value should changeby 158.92 times that amount.
 For example, if the volatility increased by 0.01 (from 20-21%), then the option
 value should change by 1.589 .Rho1 = 42.122
 If the risk-free interest rate changes by a small amount, then the option value
 should change by 42.12 times that amount.
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 For example, if the risk-free interest rate increased by 0.01 (from 6-7%), theoption value would change by 0.421 .
 [If using the model to value currency options:] Rho2 = -47.833
 If the foreign interest rate increased by 0.01 (from 6-7%), the option value wouldchange by -0.478 .
 theoretical value for a call option for “JUNIOR NIFTY”
 Share Price: 4110.150 Strike Price: 4450.000 Maturity(yrs): 0.083INPUT
 DATADividend Yld: 0 Interest Rate: 10.35 Volatility: 63.614
 OUTPUT  
 THEORETICAL VALUE CALCULATIONS
 Option Value: 182.523 Delta: 0.383 Theta: -1869.187 Rho1: 115.556
 % of share: 4.4 Gamma: 0.000507 Vega: 451.982 (Rho2): -130.705
 Iterated Share Price Table
 Share Price Change(%) Option Value Delta Gamma Theta
 3699.135  -10 65.900 0.192 0.000402 -1177.151
 3904.642 -5 114.308 0.282 0.000472 -1553.120
 4110.150 0 182.523 0.383 0.000507 -1869.187
 4315.657  5 272.006 0.488 0.000504 -2080.373
 4521.165  10 382.669 0.588 0.000470 -2166.718
 BRIEF EXPLANATION  Option Value = 182.523
 This is the theoretical (or fair) value of the option, and should be compared with
 the actual trading price of the option in the market.% of share = 4.4
 This is simply the option value 182.523 expressed as a percentage of the share
 price 4110.150
 Delta = 0.383If the share price changes by a small amount, then the option price should change
 by 38.31 % of that amount.For example, if a any call option on 100,000 shares is sold, then 38314 shares
 must be bought to hedge the position.Gamma = 0.000507
 If the share price changes by a small amount, then the delta should change by
 0.000507 times that amount.
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 For example, if the share price increased by 1, then the delta should change by0.000507 .
 Theta = -1869.187
 If the time to maturity changes by a small amount, then the option value shouldchange by -1869.19 times that amount.
 Example 1 (assuming 250 trading days in the year): If 1 day passes (0.4% of ayear), the option value should change by -7.477 ; assuming there is no other
 change in the parameters (e.g. share price).
 Example 2 (assuming 365 days in the year): If 1 day passes (0.2739% of a year),the option value should change by -5.121 ; assuming there is no other change in
 the parameters (e.g. share price).
 Vega = 451.982If the volatility changes by a small amount, then the option value should change
 by 451.98 times that amount.For example, if the volatility increased by 0.01 (from 20-21%), then the option
 value should change by 4.520 .Rho1 = 115.556
 If the risk-free interest rate changes by a small amount, then the option value
 should change by 115.56 times that amount.For example, if the risk-free interest rate increased by 0.01 (from 6-7%), the
 option value would change by 1.156 .
 [If using the model to value currency options:] Rho2 = -130.705If the foreign interest rate increased by 0.01 (from 6-7%), the option value would
 change by -1.307 .
 theoretical value for a Call Option “BANK NIFTY”
 Share Price: 7423.400 Strike Price: 8100.000 Maturity(yrs): 0.083INPUT
 DATADividend Yld: 0 Interest Rate: 10.35 Volatility: 82.5
 OUTPUT  
 THEORETICAL VALUE CALCULATIONS
 Option Value: 465.650 Delta: 0.415 Theta: -4402.351 Rho1: 217.276
 % of share: 6.3 Gamma: 0.000221 Vega: 833.930 (Rho2): -255.925
 Iterated Share Price Table
 Share Price Change(%) Option Value Delta Gamma Theta
 6681.060  -10 217.466 0.256 0.000202 -3222.107
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 7052.230  -5 326.670 0.334 0.000217 -3872.896
 7423.400  0 465.650 0.415 0.000221 -4402.351
 7794.570  5 634.965 0.497 0.000215 -4770.865
 8165.740  10 833.859 0.574 0.000202 -4963.001
 BRIEF EXPLANATION  Option Value = 465.650
 This is the theoretical (or fair) value of the option, and should be compared with
 the actual trading price of the option in the market.% of share = 6.3
 This is simply the option value 465.650 expressed as a percentage of the share
 price 7423.400
 Delta = 0.415If the share price changes by a small amount, then the option price should change
 by 41.54 % of that amount.
 For example, if a european call option on 100,000 shares is sold, then 41537shares must be bought to hedge the position.
 Gamma = 0.000221
 If the share price changes by a small amount, then the delta should change by0.000221 times that amount.
 For example, if the share price increased by 1, then the delta should change by
 0.000221 .Theta = -4402.351
 If the time to maturity changes by a small amount, then the option value should
 change by -4402.35 times that amount.
 Example 1 (assuming 250 trading days in the year): If 1 day passes (0.4% of ayear), the option value should change by -17.609 ; assuming there is no other
 change in the parameters (e.g. share price).
 Example 2 (assuming 365 days in the year): If 1 day passes (0.2739% of a year),
 the option value should change by -12.061 ; assuming there is no other change in
 the parameters (e.g. share price).
 Vega = 833.930
 If the volatility changes by a small amount, then the option value should change
 by 833.93 times that amount.
 For example, if the volatility increased by 0.01 (from 20-21%), then the option
 value should change by 8.339 .
 Rho1 = 217.276If the risk-free interest rate changes by a small amount, then the option value
 should change by 217.28 times that amount.
 For example, if the risk-free interest rate increased by 0.01 (from 6-7%), the
 option value would change by 2.173 .[If using the model to value currency options:] Rho2 = -255.925
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 If the foreign interest rate increased by 0.01 (from 6-7%), the option value wouldchange by -2.559 .
 Theoretical value for a put option for “NIFTY”
 Share Price: 4800.400 Strike Price: 5200.000 Maturity(yrs): 0.083INPUT
 DATADividend Yld: 0 Interest Rate: 10.35 Volatility: 46.163
 OUTPUT  
 THEORETICAL VALUE CALCULATIONS
 Option Value: 480.083 Delta: -0.682 Theta: -1002.045 Rho1: -311.573
 % of share: 10.0 Gamma: 0.000559 Vega: 493.277 (Rho2): 271.726
 Iterated Share Price Table
 Share Price Change(%) Option Value Delta Gamma Theta
 4320.360 -10 863.958 -0.897 0.000312 -153.196
 4560.380 -5 659.015 -0.805 0.000455 -581.549
 4800.400  0 480.083 -0.682 0.000559 -1002.045
 5040.420  5 332.988 -0.542 0.000592 -1299.894
 5280.440  10 219.627 -0.404 0.000551 -1406.827
 BRIEF EXPLANATION  Option Value = 480.083
 This is the theoretical (or fair) value of the option, and should be compared withthe actual trading price of the option in the market.
 % of share = 10.0
 This is simply the option value 480.083 expressed as a percentage of the share
 price 4800.400Delta = -0.682
 If the share price changes by a small amount, then the option price should changeby -68.20 % of that amount.
 For example, if a european put option on 100,000 shares is sold, then 68199shares must be sold to hedge the position.
 Gamma = 0.000559
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 If the share price changes by a small amount, then the delta should change by0.000559 times that amount.
 For example, if the share price increased by 1, then the delta should change by
 0.000559 .Theta = -1002.045
 If the time to maturity changes by a small amount, then the option value shouldchange by -1002.05 times that amount.
 Example 1 (assuming 250 trading days in the year): If 1 day passes (0.4% of ayear), the option value should change by -4.008 ; assuming there is no other
 change in the parameters (e.g. share price).
 Example 2 (assuming 365 days in the year): If 1 day passes (0.2739% of a year),the option value should change by -2.745 ; assuming there is no other change in
 the parameters (e.g. share price).
 Vega = 493.277If the volatility changes by a small amount, then the option value should change
 by 493.28 times that amount.For example, if the volatility increased by 0.01 (from 20-21%), then the option
 value should change by 4.933 .
 Rho1 = -311.573If the risk-free interest rate changes by a small amount, then the option value
 should change by -311.57 times that amount.
 For example, if the risk-free interest rate increased by 0.01 (from 6-7%), theoption value would change by -3.116 .
 [If using the model to value currency options:] Rho2 = 271.726
 If the foreign interest rate increased by 0.01 (from 6-7%), the option value wouldchange by 2.717 .
 Theoretical value for a put option for”CNX500”
 Share Price: 1423.300 Strike Price: 1526.000 Maturity(yrs): 0.083INPUT
 DATA
 Dividend Yld: 0 Interest Rate: 10.35 Volatility: 64.1
 OUTPUT  
 THEORETICAL VALUE CALCULATIONS
 Option Value: 159.085 Delta: -0.595 Theta: -514.559 Rho1: -83.505
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 % of share: 11.2 Gamma: 0.001474 Vega: 158.916 (Rho2): 70.301
 Iterated Share Price Table
 Share Price Change(%) Option Value Delta Gamma Theta
 1280.970  -10 258.197 -0.791 0.001214 -283.8431352.135  -5 205.127 -0.698 0.001397 -411.490
 1423.300  0 159.085 -0.595 0.001474 -514.559
 1494.465  5 120.465 -0.491 0.001445 -579.002
 1565.630 10 89.127 -0.391 0.001328 -599.839
 BRIEF EXPLANATION  Option Value = 159.085
 This is the theoretical (or fair) value of the option, and should be compared with
 the actual trading price of the option in the market.
 % of share = 11.2This is simply the option value 159.085 expressed as a percentage of the share
 price 1423.300Delta = -0.595
 If the share price changes by a small amount, then the option price should change
 by -59.51 % of that amount.
 For example, if a european put option on 100,000 shares is sold, then 59510
 shares must be sold to hedge the position.
 Gamma = 0.001474
 If the share price changes by a small amount, then the delta should change by0.001474 times that amount.
 For example, if the share price increased by 1, then the delta should change by0.001474 .Theta = -514.559
 If the time to maturity changes by a small amount, then the option value should
 change by -514.56 times that amount.
 Example 1 (assuming 250 trading days in the year): If 1 day passes (0.4% of ayear), the option value should change by -2.058 ; assuming there is no other
 change in the parameters (e.g. share price).
 Example 2 (assuming 365 days in the year): If 1 day passes (0.2739% of a year),
 the option value should change by -1.410 ; assuming there is no other change inthe parameters (e.g. share price).
 Vega = 158.916
 If the volatility changes by a small amount, then the option value should changeby 158.92 times that amount.
 For example, if the volatility increased by 0.01 (from 20-21%), then the option
 value should change by 1.589 .
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 Rho1 = -83.505If the risk-free interest rate changes by a small amount, then the option value
 should change by -83.51 times that amount.
 For example, if the risk-free interest rate increased by 0.01 (from 6-7%), theoption value would change by -0.835 .
 [If using the model to value currency options:] Rho2 = 70.301If the foreign interest rate increased by 0.01 (from 6-7%), the option value wouldchange by 0.703 .
 Theoretical value for a put option for” JUNIOR NIFTY”
 Share Price: 4110.150 Strike Price: 4450.000 Maturity(yrs): 0.083INPUT
 DATA
 Dividend Yld: 0 Interest Rate: 10.35 Volatility: 63.614
 OUTPUT  
 THEORETICAL VALUE CALCULATIONS
 Option Value: 486.146 Delta: -0.617 Theta: -1434.488 Rho1: -250.787
 % of share: 11.8 Gamma: 0.000507 Vega: 451.982 (Rho2): 210.437
 Iterated Share Price Table
 Share Price Change(%) Option Value Delta Gamma Theta
 3699.135 -10 780.537 -0.808 0.000402 -742.452
 3904.642 -5 623.437 -0.718 0.000472 -1118.421
 4110.150  0 486.146 -0.617 0.000507 -1434.488
 4315.657   5 370.121 -0.512 0.000504 -1645.674
 4521.165  10 275.276 -0.412 0.000470 -1732.019
 BRIEF EXPLANATION  Option Value = 486.146
 This is the theoretical (or fair) value of the option, and should be compared with
 the actual trading price of the option in the market.% of share = 11.8
 This is simply the option value 486.146 expressed as a percentage of the shareprice 4110.150
 Delta = -0.617If the share price changes by a small amount, then the option price should change
 by -61.69 % of that amount.
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 For example, if a european put option on 100,000 shares is sold, then 61686shares must be sold to hedge the position.
 Gamma = 0.000507
 If the share price changes by a small amount, then the delta should change by0.000507 times that amount.
 For example, if the share price increased by 1, then the delta should change by0.000507 .Theta = -1434.488
 If the time to maturity changes by a small amount, then the option value should
 change by -1434.49 times that amount.
 Example 1 (assuming 250 trading days in the year): If 1 day passes (0.4% of ayear), the option value should change by -5.738 ; assuming there is no other
 change in the parameters (e.g. share price).
 Example 2 (assuming 365 days in the year): If 1 day passes (0.2739% of a year),
 the option value should change by -3.930 ; assuming there is no other change inthe parameters (e.g. share price).
 Vega = 451.982
 If the volatility changes by a small amount, then the option value should change
 by 451.98 times that amount.For example, if the volatility increased by 0.01 (from 20-21%), then the option
 value should change by 4.520 .
 Rho1 = -250.787If the risk-free interest rate changes by a small amount, then the option value
 should change by -250.79 times that amount.
 For example, if the risk-free interest rate increased by 0.01 (from 6-7%), theoption value would change by -2.508 .[If using the model to value currency options:] Rho2 = 210.437
 If the foreign interest rate increased by 0.01 (from 6-7%), the option value would
 change by 2.104 .
 Theoretical value for put option for” BANK NIFTY”
 Share Price: 7423.400 Strike Price: 8100.000 Maturity(yrs): 0.083INPUTDATADividend Yld: 0 Interest Rate: 10.35 Volatility: 82.5
 OUTPUT  
 THEORETICAL VALUE CALCULATIONS
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 Option Value: 1076.307 Delta: -0.585 Theta: -3611.101 Rho1: -449.550
 % of share: 14.5 Gamma: 0.000221 Vega: 833.930 (Rho2): 360.217
 Iterated Share Price Table
 Share Price Change(%) Option Value Delta Gamma Theta6681.060  -10 1570.463 -0.744 0.000202 -2430.858
 7052.230  -5 1308.497 -0.666 0.000217 -3081.647
 7423.400  0 1076.307 -0.585 0.000221 -3611.101
 7794.570 5 874.452 -0.503 0.000215 -3979.616
 8165.740 10 702.176 -0.426 0.000202 -4171.752
 BRIEF EXPLANATION  Option Value = 1076.307
 This is the theoretical (or fair) value of the option, and should be compared with
 the actual trading price of the option in the market.% of share = 14.5
 This is simply the option value 1076.307 expressed as a percentage of the share
 price 7423.400Delta = -0.585
 If the share price changes by a small amount, then the option price should change
 by -58.46 % of that amount.For example, if a european put option on 100,000 shares is sold, then 58463
 shares must be sold to hedge the position.
 Gamma = 0.000221If the share price changes by a small amount, then the delta should change by
 0.000221 times that amount.For example, if the share price increased by 1, then the delta should change by0.000221 .
 Theta = -3611.101
 If the time to maturity changes by a small amount, then the option value should
 change by -3611.10 times that amount.
 Example 1 (assuming 250 trading days in the year): If 1 day passes (0.4% of ayear), the option value should change by -14.444 ; assuming there is no other
 change in the parameters (e.g. share price).
 Example 2 (assuming 365 days in the year): If 1 day passes (0.2739% of a year),the option value should change by -9.893 ; assuming there is no other change in
 the parameters (e.g. share price).
 Vega = 833.930
 If the volatility changes by a small amount, then the option value should changeby 833.93 times that amount.
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  HYPOTHESIS TESTING
 T- TEST FOR PUT OPTION
 t-Test: Two-Sample Assuming Equal Variances
 Variable 
 1
 Variable 
 2 
 Mean 550.4053 248.0125
 Variance 146259.6 84951.94
 Observations 4 4
 115605.7Hypothesized MeanDifference 0
 df 6
 t Stat 1.257757
 P(T<=t) one-tail 0.127607
 t Critical one-tail 1.94318
 P(T<=t) two-tail 0.255214
 t Critical two-tail 2.446912
 NULL HYPOTHESIS: There is no significant Difference between Theoretical and
 Actual values of Put Option Prices.
 ALTERNATE HYPOTHESIS: Thre is significant difference between Theoretical and
 Actual values.
 LEVEL OF SIGNIFICANCE: 5%
 P(T<=t) two-tail = 0.255214
 Since, P(T<=t)>0 > 0.05
 Therefore, Null Hypothesis accepted.
 Which implies there is no significant difference between theoretical and actual values in prices inPut Option.
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 FINDINGS
 Delta
 In derivative market, four index are in the money and index like CNXIT,CNXIT100 and others are out of money, since their Exercise Price is greater than Market
 Price. In case of some Index likeCNX500 and BANK NIFTY are two indices where the
 delta value is bit on higher end. It means the value of call in case of these two indexes
 reacts very fastly due to the changes in stock prices.
 Gamma
 It is observed that gamma of two indices like ofNifty & Junior Nifty in my case. .
 The gamma value ranges from 0.0005 to 0.00147. There is too much of variation of 
 gamma in case of two of the Index. In this case, small change in underlying price leads to
 greater increase in delta value in case of Indices mentioned above.
 Theta
 Here, the value of theta in this sector varies from -663.626to-4402.35. The theta
 value of CNX500 is extremely high. The theta value is very less in case of Bank 
 Nifty.Wherein, the theta is moderate in case of Nifty and Junior Nifty.
 The call option price will come down heavily as time to expiry gets closer in case of 
 CNX500. The call option price will come down moderately as time to expiry gets closer
 in case of Nifty & Junior Nifty. The call option price will come down slowly as time to
 expiry gets closer in case of Nifty.
 Vega
 In case of banking stock the volatility ranges from .46163to.8253.The rate of 
 volatility is extremely high in case of Bank Nifty. The volatility rate is extremely less in
 case of Nifty. But, it is moderate in case of Bank of CNX500. This highlights the fact
 that, the investor has to pay more premiums in case of Bank Nifty, as more volatility. The

Page 69
                        

8/7/2019 Call & Put Option Price Volatility Wrt INDEX
 http://slidepdf.com/reader/full/call-put-option-price-volatility-wrt-index 69/76

Page 70
                        

8/7/2019 Call & Put Option Price Volatility Wrt INDEX
 http://slidepdf.com/reader/full/call-put-option-price-volatility-wrt-index 70/76
 CONCLUSION
 Investment just is not a big deal for any Investors. Before Investing into
 derivative market, one needs to analyze nature of different option variables
 nature. The value of call option in case of any stock is completely influenced by
 variations in option Greeks i.e., Delta, Gamma, Theta, Gamma and Rho.
 The value of call option varies from 68.808to465.65 in case of different Index.
 The value of the call option is very high in case Bank Nifty. The value of the call
 option is very less in case of CNX500. Whereas the value of the call option is
 moderate in case of Junior Nifty.
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 SUGGESTIONS
 DELTA
 An aggressive investor can go for a stock with higher delta value because higher
 risk denotes higher return i.e.,Bank Nifty andCNX500 can be the best bet. A
 moderate or a risk averse investor can opt for a stock with relatively lesser value
 of delta.
 GAMMA
 Higher gamma denotes higher risk and higher returns so a stock index with high
 gamma can be a best bet for an aggressive investor. A stock with lower gamma
 value can be a good choice for an investor whose risk appetite is comparatively
 low.
 THETA
 The call option price will come down heavily as time to expiry gets closer in case
 of central bank. The call option price will come down moderately as time to expiry
 gets closer in case of Corporation bank. The call option price will come down
 slowly as time to expiry gets closer in case of axis bank.
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 VEGA
 If the volatility changes by a small amount, then the option value should change
 by vega times that amount, i.e., greater the vega value greater the riskassociated with a stock. Therefore an investor should select a stock based on his
 risk appetite. 
 RHO
 This rho value indicates that the relationship between interest rates and call
 option values. Whenever there is going to be increase in rho, call option value
 will increase more and vice-vers
 THETA
 The call option price will come down heavily as time to expiry gets closer in case
 of sterling biotech. The call option price will come down moderately as time to
 expiry gets closer in case of Sun pharmaceuticals. The call option price will come
 down slowly as time to expiry gets closer in case of Aurobindo pharmaceuticals.
 VEGA
 If the volatility changes by a small amount, then the option value should change
 by vega times that amount, i.e., greater the vega value greater the risk
 associated with a stock. Therefore an investor should select a stock based on his
 risk appetite. 
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 Annexure
 Closing prices from
 1st
 March to 31st
 March Nifty indices of March, 2008
 Junior Nifty index data
 of  Infosys Technologies Ltd
 1,430.15
 1,526.35
 1,440.80
 1,495.60
 1,492.55
 1,361.35
 1,341.90
 1,313.10
 1,336.00
 1,369.35
 1,333.50
 1,384.05
 1,428.65
 1,423.30
 1,432.80
 1,474.85
 1,419.90
 1,472.00
 31/03/2008 4,734.50
 28/03/2008 4,942.00
 27/03/2008 4,830.25
 26/03/2008 4,828.85
 25/03/2008 4,877.50
 24/03/2008 4,609.85
 19/03/2008 4,573.95
 18/03/2008 4,533.00
 17/03/2008 4,503.10
 14/03/2008 4,745.80
 13/03/2008 4,623.60
 12/3/2008 4,872.00
 11/3/2008 4,865.90
 10/3/2008 4,800.40
 7/3/2008 4,771.60
 5/3/2008 4,921.40
 4/3/2008 4,864.25
 3/3/2008 4,953.00
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 Share value data to find call and put option 
 03-Mar-200827-Mar-
 20084600.00 524.00 544.70 400.00 400.55 400.00 400.55 214
 03-Mar-200827-Mar-
 2008
 6600.00 4.75 4.75 1.50 2.00 2.00 2.00 112
 03-Mar-200827-Mar-
 20084700.00 458.80 458.80 330.00 346.90 379.00 346.90 49
 03-Mar-200827-Mar-
 20084750.00 0.00 0.00 0.00 1096.80 1096.80 391.50 0
 03-Mar-200827-Mar-
 20084800.00 340.00 377.00 263.10 277.70 263.10 277.70 2646
 03-Mar-200827-Mar-
 20084850.00 0.00 0.00 0.00 539.55 0.00 333.55 0
 03-Mar-200827-Mar-
 20084900.00 325.00 325.00 209.00 220.80 211.00 220.80 3559
 03-Mar-2008
 27-Mar-
 2008 4950.00 0.00 0.00 0.00 350.00 350.00 281.60 0
 03-Mar-200827-Mar-
 20085000.00 235.00 252.00 157.00 169.20 160.00 169.20 17658
 03-Mar-200827-Mar-
 20085050.00 195.00 200.00 169.90 169.90 169.90 169.90 5
 03-Mar-200827-Mar-
 20085100.00 210.00 210.00 115.25 125.90 119.90 125.90 16154
 03-Mar-200827-Mar-
 20085150.00 175.00 175.00 104.00 113.90 104.00 113.90 60
 03-Mar-200827-Mar-
 20085200.00 169.95 169.95 83.00 88.95 85.00 88.95 27540
 03-Mar-2008 27-Mar-2008 5250.00 139.00 145.00 72.00 76.90 77.60 76.90 172
 03-Mar-200827-Mar-
 20085300.00 111.15 111.15 57.00 61.00 58.70 61.00 20193
 03-Mar-200827-Mar-
 20085350.00 78.00 78.00 50.00 51.30 50.00 51.30 29
 03-Mar-200827-Mar-
 20085400.00 80.50 80.50 38.10 41.30 43.50 41.30 11550
 03-Mar-200827-Mar-
 20085450.00 65.00 89.75 27.10 27.15 27.10 27.15 12
 03-Mar-200827-Mar-
 20085500.00 43.00 54.00 25.25 28.25 29.00 28.25 14224
 03-Mar-2008 27-Mar-2008
 5550.00 24.00 27.10 22.05 27.00 27.00 27.00 12
 03-Mar-200827-Mar-
 20085600.00 38.10 38.10 17.00 18.00 17.60 18.00 3844
 03-Mar-200827-Mar-
 20085650.00 0.00 0.00 0.00 502.00 0.00 67.20 0
 03-Mar-200827-Mar-
 20085700.00 25.00 25.00 9.05 10.30 9.90 10.30 4026
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 03-Mar-200827-Mar-
 20085750.00 0.00 0.00 0.00 546.15 0.00 52.95 0
 03-Mar-200827-Mar-
 20085800.00 12.00 16.45 7.00 8.80 8.50 8.80 728
 03-Mar-200827-Mar-
 20085850.00 0.00 0.00 0.00 617.30 0.00 41.35 0
 03-Mar-200827-Mar-
 20085900.00 12.05 12.05 6.80 7.90 6.95 7.90 286
 03-Mar-200827-Mar-
 20085950.00 0.00 0.00 0.00 560.40 0.00 32.10 0
 03-Mar-200827-Mar-
 20086000.00 8.00 8.00 4.50 5.20 4.50 5.20 1511
 03-Mar-200827-Mar-
 20086050.00 0.00 0.00 0.00 9.10 9.10 24.70 0
 03-Mar-200827-Mar-
 20086100.00 6.95 6.95 4.00 5.00 5.00 5.00 24
 03-Mar-200827-Mar-
 20086150.00 0.00 0.00 0.00 360.60 360.60 18.85 0
 03-Mar-200827-Mar-
 20086200.00 5.50 5.95 3.00 3.05 3.00 3.05 86
 03-Mar-200827-Mar-
 20086250.00 0.00 0.00 0.00 21.00 21.00 14.30 0
 03-Mar-200827-Mar-
 20086300.00 5.00 5.00 2.50 2.60 2.50 2.60 69
 03-Mar-200827-Mar-
 20086350.00 0.00 0.00 0.00 369.05 0.00 10.80 0
 03-Mar-200827-Mar-
 20086400.00 4.45 4.45 2.95 2.95 2.95 2.95 20
 03-Mar-200827-Mar-
 2008
 6450.00 0.00 0.00 0.00 31.00 31.00 8.10 0
 03-Mar-200827-Mar-
 20086500.00 4.00 4.00 2.90 2.90 2.90 2.90 44
 03-Mar-200827-Mar-
 20086550.00 0.00 0.00 0.00 297.85 0.00 6.00 0
 03-Mar-200827-Mar-
 20084650.00 380.00 380.00 380.00 380.00 380.00 380.00 1
 03-Mar-200824-Apr-
 20085750.00 74.00 74.00 74.00 74.00 74.00 74.00 2
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