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1) 
In deciding to park a car in an illegal place, any individual knows that the probability of getting a ticket is “p” and the fine for illegal parking is “f”. A proportional increase in the probability of being caught is a more effective deterrent to illegal parking than an equivalent proportional increase in the amount of the fine? (Hint: Pay attention to the world “proportional”, i.e. 10% increase in the fine or 10% increase in the probability of being caught.)

2) You have purchased a biotech stock at a price of 50 $. Suppose that, over the next year, its annual continuously compounded return is normally distributed with a standard deviation of 77% (much higher than for the average stock) and an expected annual rate of return of 10% (as the average stock since, as you remember, according to the CAPM only systemic risk is rewarded and there is not much of it in a biotech stock). For many years to come the stock is not expected to pay any dividend.  Calculate:

a) the probability that its price will be at or above the issue price in one year time;
b) its expected price in one year and the probability that its price will be at or above its expected value.  Explain your results

3) AssetUK.xls contains the past century series of short term government bonds (bills), long term government bonds (bonds) and equity in the United Kingdom. To answer the following question, please assume that return distributions are multinormal distributed (when continously compounded) with expected value, variance and covariance equal to the historical unconditional average, variance and covariance of realized returns. You work for an investment company that is trying to win a mandate to manage the rich endowment of XYZ foundation over the next 6 years [starting value: 100 (million) £]. You propose two alternative investment portfolio strategies: 80% equity - 20% bills; 100% bonds.

a) Calculate the expected value and the median value of your client’s assets at the end of each year in your investment horizon (6 years). Please, comment on the result obtained;

b) For each year, please calculate the worst and best results (in terms of final wealth) at a 2% level (work with continuous returns assuming iid);

c) Picture these 4 statistics for each strategy (median, mean, worst, best) on a Cartesian plan (T, W). How would you comment with your client the results you have obtained? 

d) The client asks for the right to terminate the mandate after three years in case the holding period return was to be below 9%. Calculate the probability your client will terminate the mandate after three years under both investment strategies?

Suppose your client chooses the 80% equity - 20% bills portfolio. If, afterwards you consider to add a very small amount of UK equity, how does portfolio risk change? Explain 



4) This exercise will involve calculating betas for two firms: IBM (ticker: IBM) and Cisco (CSCO). Please start downloading price data on each of these two firms for the last three years (1/05/2007 – 30/04/2010). You can get this from Yahoo!Finance. Enter the start date, the end date and the period (daily, weekly, or monthly) that you want. You can download a file will contain the open, hi, low, close, and volume for the series of dates that you specified. The prices in the spreadsheet are adjusted for dividends, splits, etc., so you can easily calculated stock returns. As a market index, please use returns calculated from the S&P composite index (^SPC) which you can also get from Yahoo!Finance. For a risk-free rate series, please use the annualized 13 week T-Bill yield, which, on Yahoo!, has the ticker ^IRX. To get the daily, weekly, and monthly risk-free rate, you should just assume that the 13-week T-bill yield on each day is also the annualized yield on a 1-day, week, or month risk free bond -- this won't affect your results very much anyway. You must provide and motivate your best estimate of what the true beta for each of these firms is, and briefly explain your answer. Show also some sensitivity analysis calculating daily, weekly and monthly betas and/or changing the size of sample used to derive your estimate. Bear in mind that there is no correct answer here: any answer will involve a great deal of judgment.   

5) The file hedge.xls contains monthly returns of 9 funds. It also contains returns on some stock indices and the riskfree rate. The market is represented by the Russel 3000.

a) Derives the series of returns of the HML (value minus growth) and SMB (small minus big) portfolio used in the Fama and French approach;

b) Estimate the Fama and French multifactor model for each fund.

c) Some of the funds are traditional mutual funds (long only); some are hedge funds (long-short). On the basis of the results obtained are you able to distinguish the mutual funds from the hedge funds? Explain 

d) Are there any funds with a “growth” (value) investment style? Which one? Explain

e) Are there any funds with a small cap (large cap) bias? Explain

f) Are there any funds that show a stock selection ability? Explain

6) Read the stock market page of Sole 24 Ore, Saturday, May 8th. Please consider the stocks in the current FTSE/MIB Index. Build an equally weighted portfolio with no market exposure consisting of 10 stocks (discard the remaining) meant to bet on:

a) the outperformance of value stocks on growth stocks;

b) the reversal of the current short term trends (one month) in each stock dynamics;

c) the outperformance of small cap with respect to small cap stocks;

You can decide the variable(s) (among those reported on the table of the Sole 24 Ore) to use to discriminate among the different categories of stocks, but explain your choice.

d) Check if the portfolio built to implement strategy a) shows any relevant tilt with respect to the other above mentioned bets.

e) Using the Fama and French Model, what would you expect to be the estimate of the regression parameter for each of your portfolios?    
7) From the same stock market page please consider the dividend yield and the P/E ratio of  Banca Carige and BP Milano.

a) Explain the possible reason of the difference in the two D/P? Describe the expectation that make you believe that Banca Carige is a better investment than BP Milano?

b) Explain the possible reason of the difference between the two P/E ratio. Describe the expectation that make you believe that BP Milano is a better investment than Banca Carige.

8) Let p be a frontier portfolio and let q be any portfolio having the same expected rate of return. Show that their return covariance is equal to the return variance of portfolio p and, as a consequence, that their correlation coefficient lies in (0,1].

Di Meo Part  (to be turned in in a separate paper)
A) Please take into account the following portfolio of bonds (assume the analysis is done on April 25th and bonds have semi-annual payments of coupons) and look at his performance over the period 1st January (all bonds were issued before 2009) through 25th April 2010 (assume Euribor is fixed at 3%):

[image: image1.emf]Bond Coupon Maturity Portfolio Weight Price

1 Jan '10 25 Apr '10

A 4% 31/12/2010 6% 91 94

B 5% 12/03/2012 8% 88 89

C 8% 06/09/2015 7% 103 102

D 7% 30/06/2014 9% 66 50

E 6,50% 25/04/2011 8% 99 101

F 12% 20/03/2015 9% 76 80

G Euribor + 250 bps cash 07/10/2013 11% 101 100

H 0% 31/12/2015 7% 60 62

I Euribor + 200 bps cash + 200 bps PIK 30/09/2015 12% 54 54

L 5,50% 12/06/2012 7% 92 95

M 8,50% 31/12/2010 10% 100 100

N 9% 05/03/2013 6% 65 63


a) Please calculate the Total Return (IRR), position by position, over the period 1st Jan through April 25th 2010. Then, split the Total Return (IRR) into capital appreciation vs interest accrual. Also calculate flat yields for each of the bonds and for the overall portfolio.

b) Assuming Euro 100 MM invested in the portfolio (according to the weights shown in the table), please calculate the Weighted Average Duration.

c) Please calculate the hedge - amount (in Euro MM) of high yield credit market index (iTraxx Crossover 5y) to short (buy protection) - in order to achieve a DIV01-neutral portfolio. Please explain the definition of a DIV01-neutral portfolio.

d) Please show the cashflows of the portfolio between April 25th 2010 (start date of the analysis) and December 31st 2012, assuming that when (if) a bond reaches maturity during such period the sale proceeds (assuming them to be at par value) get reinvested pro-rata in the other remaining bonds (keep bond prices over the period constant as per April 25th 2010). Please calculate the IRR of such portfolio (buy-in prices as of April 25th 2010) assuming that 80% of the portfolio will be sold at par value (including accrued interest) on December 31st 2012, while the other 20% of the portfolio defaults on December 31st 2012 and is left with a recovery value of 40% (vs face value).

· B) Grohe trading levels are the following:

· €335MM 8.625% due 1st October 2014 Subordinated Bond (semi-annual coupons) trades at 80% of face value

· €800MM 3-M Euribor + 287.5 bps due 15th January 2014 Senior Secured Floating-Rate-Note bond (quarterly coupons) trades at 95% of face value [assume constant 3-M Euribor of 3%]

· 1y CDS: 150 bps



· 2y CDS: 300 bps

· 3y CDS: 400 bps



· 4y CDS: 450 bps

· 5y CDS: 500 bps



· 6y through 10y CDS: 550 bps 

Periodic fees (premium payments) for the CDS contracts (referenced to the Subordinated Bond) are paid on 20th of March, June, September and December.

Please answer the following:

1. If you were to find reasons for the trading levels of the two bonds, what would you point to? Please calculate yield-to-maturity, flat yield, and duration for each of the bonds; explain what you think in terms of risk-reward of such bonds, assuming Grohe generates an EBITDA of Euro 200 million.

2. Assume you expect credit markets to deteriorate in the short-end of the credit curve, and assume that you want to trade the Grohe credit curve to take advantage of such trading view. What curve trade would you put in place? Clarify the mathematics of the trade you put in place, in order to achieve a net short (not DIV-01 neutral) exposure to Grohe credit risk.

3. Please put together a trade which is DIV01-neutral and where you exploit the Subordinated bond-CDS negative basis. Please show the cashflows and IRR of such trade until maturity of the bond, assuming the credit curve doesn’t move. What is your capital at risk should a default (40% recovery value on the bond) happen while your trade is on?

4. Assume you are long (sold CDS protection) 2y Grohe credit risk for 5 mln and you are short (bought CDS protection) 5y Grohe credit risk for 2 mln. 

a. Show the cashflows and mathematics of the trade for the first year. What is the 1st year net carry, and the the roll-down economics after 1 year has gone by, assuming that the credit curve has not moved (didn’t steepen neither flattened)?

b. Assume that the day after you have put the trade on, the credit curve shifts upwards by 25 bps (in parallel, no steepening neither flattening). What is the daily P&L of your trade after such a curve shift?

5. Assume the company pays the coupons to the bonds until 30/6/2013, and then defaults on next coupon payment date (after 30/6/2013). EBITDA in the meantime has gone down to Euro 140 mln. There is no cash left on the balance sheet, and such bonds are the only financial liabilities of Grohe. Not willing to recapitalize the business, the shareholders decide to sell the business on 31/12/2013 for an Enterprise Value of Euro 1.05 billion. What is the recovery rate for the bondholders and the value left for shareholders? Given such outcome, would you rather own the Senior Secured or Subordinated bond?
