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Project 1: Modeling and Predicting the Intensity of Buy and Sell Orders

From the TAQ data base and/or EVA’s proprietary intra-day data base, the size and frequency of orders can be extracted. It would be interesting to model the self-exciting point process that corresponds to buy and sell orders respectively. 

The goal would be to see how well one can then predict the future arrival frequency and size of these orders.

This project would use the class of models developed by Giesecke et al [1]. 

A study on the daily timescale would also be useful. This project can be explored on a per-stock basis, or on the market as a whole.

Project 2: Modeling and Predicting Volatility

Volatility is an extremely important quantity and any edge in being able to predict the future volatility can be exploited in a number of ways. Volatility tends to cluster, exhibiting intermittent behavior.

It would be interesting to model the arrival frequency and size of volatility shocks using the self-exciting point processes developed by Giesecke et al [1]. This project could be performed on several different time-scales, and it would be interesting to study 

i) the predictability of the volatility

ii) the statistical characteristics of the model

Item (ii) would be interesting because certain anomalies are well-documented but hard to reproduce with a simple model. These so-called stylized facts of volatility include:

i) The volatility auto-correlation exhibits memory, decaying as a power-law.

ii) The distribution of volatility is close to log-normal.

iii) The higher moments of returns exhibit multi-fractal scaling.

iv) There is an Omori law for volatility shocks.

v) There is an asymmetry between realized and future volatility (i.e. the future depends on the past, not independent)

Calibration of the model to empirical data, and to check whether the model can reproduce any or all of the stylized facts both qualitatively and quantitatively would be of interest.

Project 3: Implying default barriers using a non-Gaussian model with skew

EVA has developed an options pricing model with fat-tails and skew [2, 3], for which we have approximate closed-form option pricing formulae. We refer to this model as the q-alpha model.

1. Using the q-alpha model for the stock price, we can fit the model to listed options (of various maturities, but mostly out to one year). We can also fit the model to the recent distribution of stock returns.

 

2. We can then fit CDSs by considering them to be contingent claims on the stock price. In general, we could say that default occurs when the stock price falls below some threshold stock price, say S* (close to 0). We can then imply S* from a given CDS premium. First, we may get a value for implied S* which is absurd (e.g. negative, or way too high). That might mean that the CDS is mispriced, or might mean that our model assumptions are bad. We could also fix S* and imply some other parameter of the model, say sigma, which might give results inconsistent with the listed options (as per 1). This might or might not mean an arbitrage opportunity.  If we are pricing the CDS via MC simulation, we can look at the sample default arrival process, and compare it to reduced form models out there, e.g. see how the intensity/hazard function behaves over time.  In a second step of this project, one can also price any given bond, if we know what recovery rate to assume for the paths that result in default. From a market price for the bond, we could imply the recovery rate, R. Or, given R, we could compute a bond price.

For this project, we could provide the students with some basic code (written in C++) for performing Monte-Carlo simulations of the q-alpha model, and for closed-form option pricing. We also have a database with the implied q-alpha-parameters from options in the time-span 1998-2005. We also have some limited CDS data from the GFI database.

Project 4: Studying the effect of earnings announcements

It is well-observed that realized volatility for stock prices rises significantly on the day that a company reports its earnings. Correspondingly, we see that implied volatility for options will rise during the period prior to the earnings announcement, and then fall again as soon as the stock price absorbs the new information.

One project which would be extremely useful is to study the statistics of these earnings-related impacts. Given a set of historical dates on which earnings were announced, we could look at the increase in option-implied volatility preceding that announcement. We could also look at the increase in realized volatility of the stock at the date of the announcement. One could then study the distributions and correlations of these two quantities.  A first pass could look at all stocks in one bucket, then look separately at these distributions by industry, or even stock-by-stock if there are enough data points.

Certain hedge fund managers who specialize in shorting “controversial” stocks take positions in options of these companies, usually to gain additional leverage when they believe news and earnings announcements will be negative and confirming of information they have obtained which is not generally available to investors.  These managers tend to develop independent sources of information that have a higher degree of reliability than “street” knowledge, allowing the managers to make more highly leveraged bets.  The most highly leveraged of these bets are made in “out-of-the-money” options.

The shape of the tail of options for “controversial” stock may give signals as to the information and assumptions of these managers.  An examination of certain tail shapes with subsequent stock performance may lead to some interesting conclusions about the predictability of future movements in “controversial” stocks.

Defining “controversial” may be challenging but some measure of “controversy” may be generated by volume of negative new stories, weighted increasingly to the most credible sources.

Project 5: Detecting takeovers and mergers

It would be hugely useful to be able to detect candidates for mergers or takeovers based on available market data.  We know that there are signatures in the options market [4], but can we systematize this, and are there other signatures?

One project along these lines would be to look at a set of stocks, some which we know were subject to mergers, and some which we know are not.  Given data from the various financial markets (stock prices, options markets, CDS) can we with any statistical significance discriminate between data for “normal” stocks as opposed to the other ones?

Are there any general signatures of future takeover activity?

Market participants with superior information, however obtained, often take options positions in both potential acquirers and potential targets.  An examination of the shape of the distributions of both volume and price may yield some signature activities.  One important clue to takeover activity is to discriminate, if possible, among brokerage firms who are “restricted” in certain stocks.  The combination of identifying where trading activity takes place and changes in that activity may yield important signals in impending transactions.
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