Dear Craig,

Thanks very much for accepting to receive my postings. I am very impressed with your attitude towards teaching and learning which I have red in your OTA profile.

I have been working on my MSc dissertation project for a while. The project is about volatility smiles in options markets. I need to collect recent two years’ daily or weekly data and generate the volatility smiles, discuss the changes and explain why those changes have taken place.

I have done some reading and writing on the literature side of the volatility smiles but I still have some question marks in my mind on the empirical side of the subject, data analysis, graphs ect. I’d like to be 100% clear before I collect data and start the analysis.

I will be very pleased if you could supervise me throughout this project over the next couple of months in the light of my postings.

Although I may partly know the answers to the questions below would you please clarify my mind properly by answering them one by one?

1.My supervisor at the university asked me to generate the volatility smiles (construct the curve) on options of stocks on a particular sector e.g. tobacco or metal or chemical companies and discuss the changes over the time 

1a) which sector is the easiest to use, or, which one do you recommend, why?

1b) Are these companies listed on the S&P 500 index or on any other index, which? I think options on S&P 500 are European. Are the options on these sectors mentioned above European or American? 

1c) How do I sort out which companies are in chemical, or metal, or in tobacco sector? Are they listed or categorized in any paper, book or web site, or on an index?

1d) or, do these sectors have their own index, if so, what is the index called?

2. I will be collecting the data at my university. As far as I understand from my readings I will first need to calculate the implied volatilities using black-scholes for each option on the same underlying with the same time to expiration but different strike prices and plot them against strike prices? 

2a) am I right? If not, would you please write your thoughts? 

2b) Do I plot implied vols against normal strike prices or percentage of strikes prices? (In some studies they used percentage of strike prices, I did not quite understand what percentage they used and why? Is it  x/s (exercise price/ stock price)? But stock price may change over time where exercise price remains the same until expiry? How and why do they do that? If it was not important I’d rather go for the easiest way and use simple strike prices. What do you think?

2c) Some studies used percentage of spot. What is spot or percentage of spot or forward price?

2d) Shall I use daily or weekly data? Which one is the easiest? How do I use this data?

3e) Do I need to categorise the options i.e. according to their moneyness level before I calculate the implied volatilities or before I construct the smile curve?

If so, how do I do that?

3f) shall I use put or call options? Why?

3.DATA

Given that I will be using Black/Scholes model to calculate the implied vols I think I will need the following data. Would you please make it very clear in what form I will be using this data set and correct my thoughts if any of them is wrong?

3a)Option prices (they may change every day, I think I’d better use weekly Friday’s closing prices. What do you think?) Do I use all the options or do I exclude any of them such as at the money options? Do I need only in the money and out of the money options?

3b) current stock prices (this may also change everyday, how do I sort out all these changes?) 

3c) exercise price of the options. I guess they remain the same once quoted or do they change as well?

3d) risk free interest rate (this is also not constant, what do I do?) As these options are written on US index I guess I need to use the interest rate applied in US don’t I?

3e) standard deviation of return on stock  (this is not constant either how do I deal with this?) is it annualised historic volatility going into Black/scholes formula?

3f) dividends :I just do not know how to use them would you please explain? 

3g) time remaining till expiration (I think I’d better start from the 1st day the option is written. Do I put time to expiration in days in the formula? Such as 90 days or in any other way, would you please explain? Are expiration dates standard for all the companies/options, or does each company have different length to expiration how does this system work? What is the minimum and maximum expiration time? How do they verify expiration dates and how often do they write options, is there a certain rule or a certain date these companies list the options? Maximum how many options a company can write? I feel completely lost about how this system works.

3h) Do I need any other data?

3i) Is there any sources that contain implied volatilities, which is already calculated for above-mentioned sectors? So that I do not have to go through the hassle of collecting all above-mentioned data.

Could you please make very clear in what form/ format how do I use the above mentioned data? If possible can you please demonstrate the curve with an example by using false data ?

4.CONSTRACTING THE VOLATILITY SMILE CURVE:

4a) Can you please explain step by step how do I construct the curve in the computer? Do I do it in the excel? What functions do I use? Step by step please.

4b) Is there any web site (i.e. prof. john hull’s site) or software that can automatically calculate implied vols and draw volatility smile curves?

4c) As I will be arguing that the underlying asset distribution is not lognormal as it was assumed by black/scholes and explain that the lognormal distribution maybe one of the reasons for the existence of volatility smiles, I thought I’d better draw the lognormal and actual probability density (distribution figure) functions in a graph form (on the same curve) and compare them. I think I need to do this according to the implied volatility distribution. Would you please explain how do I do that?  

4e) where can I get the above mentioned data apart from the university? 

Dear Craig, my supervisor is quite busy to answer the above questions. His usual answer is I am supposed to know all these. Therefore, I will be very pleased if you could answer these questions as you were my supervisor or you are the student trying to get a good mark on this project. Although the text above is a little bit long the answers to the questions should be very simple for someone who knows this subject. I am hoping to address my postings to you throughout the project. I hope you know all the answers, if not would you please not use my credits and return the posting back to me?

I will be pleased if you could respond asap.

Many thanks,

Kindest regards,

Hugh gel

.

