Module 4, 2005/6
Econometrics of Financial Markets

Final Exam
This is a three-hour closed-book exam. Please answer the questions as they are formulated; you do not need to describe basic terms and definitions unless explicitly asked. Good luck!

1. (6 points) Give a formal definition of the semi-strong market efficiency (SSE). Suppose that annual returns of US stocks are significantly related to the company’s past dividend yield, profitability, and leverage (based on time series analysis). Does this imply that SSE can be rejected? Provide several alternative interpretations of the results. Describe the additional tests necessary to differentiate between these alternatives.
2. (8 points) Suppose that you have a database on 95 European companies that made an initial public offering (IPO) during 1990s. The database includes the IPO dates and such company characteristics as starting date, industry code, accounting variables (dividends, profitability, etc.), and daily post-IPO stock prices. Describe in detail the methodology you would use to measure these companies’ post-IPO abnormal returns over the short run and over the long run (up to 30 days and up to 5 years, respectively). Which of the two types of abnormal returns will be more precisely measured and why? Describe at least one modification (or robustness check) of the methodology for each of the two tests. Will it be a problem that many companies made an IPO during the same two-year period? If yes, how would you deal with it?
3. (8 points) Fama and MacBeth (1973) use three rolling non-overlapping five-year periods to make cross-sectional regressions necessary to test the CAPM. In the first one, they estimate betas of individual stocks, sort stocks based on these estimates, and form portfolios with different betas. In the second one, they re-estimate betas of these portfolios. In the third one, they use re-estimated portfolio betas as (one of) the independent variables in the cross-sectional regressions. Formulate the null hypothesis implied by the CAPM. Why do the authors sort stocks by betas? Why don’t they combine the first stage and the second one? Describe the method of obtaining s.e. of the coefficients taking into account cross-correlation in stock returns. How can you control for the measurement error of betas when using this approach? Describe the best approach (from your point of view) to measure betas of infrequently traded stocks (e.g., with 20% of daily prices missing) in a developing market.
4. (6 points) Describe the empirical evidence on asset pricing anomalies (relative to the CAPM) found during the last 30 years based on the US stock market (including the sign of the premium). Discuss the arguments that these are not real anomalies: the Roll’s critique, the data snooping bias, the error-in-variables problem, the sample selection problem, and mechanical relation between prices and returns. If we admit that these are anomalies, how can they be interpreted from the viewpoint of the supporter of the efficient market hypothesis and its opponent?
5. (8 points) Fama and French (1993) propose a three-factor model with the market, size, and value factors for US stock market:

Ri,t-RF,t = βi,1RMRFt + βi,2SMBt+ βi,3HMLt+et

The authors run time-series regressions for different portfolios of stocks and bonds, trying to explain their excess returns by different combinations of the three stock market factors and the two bond market factors. Describe the construction procedure and economic intuition for each of the five factors. Which of the stock market factor(s) work better in reducing pricing errors and which one(s) better describe the common variation of US stocks? Why do the two bond market factors have significant (insignificant) coefficients for stocks when used alone (together with the three stock market factors) in the regressions? Which of the stock pricing anomalies is NOT explained by the Fama-French model?
6. (8 points) Suppose that you have monthly data on US growth fund returns. Describe the Treynor-Mazuy and Merton-Henriksson tests of market timing ability, including the null hypothesis and the estimation procedure. Explain how the presence of timing ability can bias the estimate of the selection ability. Suppose that the null was rejected for many funds. However, one could argue that this could be the consequence of the underlying assets having option-like features and/or fund managers using dynamic strategies based on publicly available information. Explain how you would correct the methodology to account for each of the two problems. Which instruments are typically used in the conditional tests? In particular, which two variables describing the bond market are typically used as instruments and what is the difference between them and the two bond market factors from the previous question? What is, in your opinion, the main problem with the conditional tests?
7. (6 points) Suppose that you have data base with daily US fund returns, which includes all funds (both dead and living) operating in 1990-2005. Describe the regression-based methodology of measuring performance persistence. Address the issues of fund survivorship, cross-correlation in fund returns, choosing the horizons of measuring past and current performance, the method of risk adjustment, measurement error, the use of the same or different performance measures as dependent and independent variables, etc. What is the main drawback of this methodology compared to the alternative approaches (contingency tables and return spread between the extreme percentiles of funds formed on the basis of past performance)?
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