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PART A: Prof. Lazzari

1)  Suppose an individual must choose between two mutually exclusive investments. Investment A pays 1 with probability 0.8 and 100 with probability 0.2. Investment B pays 10 with probability 0.99 and 1000 with probability 0.01. Verify that investment A has both a higher expected value and a lower variance of the payoff. Will individuals with a utility function U = log10 (W) prefer investment A to B? What does the result suggest regarding the reliability of the mean-variance approach in analyzing investment decision? Explain. 

2) USA.xls contains the past century series of short term government bonds (bills), long term government bonds (bonds) and equity in the USA. To answer the following questions, please assume that returns are multinormal independently and identically distributed (when continuously 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 5 years [starting value: 100 (million) £]. You propose two alternative investment portfolio strategies: 70% equity - 30% bills; 100% bonds.

a) Calculate the expected and the median value of your client’s assets at the end of each year in your investment horizon (5 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 four statistics for each strategy (median, mean, worst, best) on a Cartesian plan (T and W). Please explain to your client the results obtained. 

d) The client asks for the right to terminate the mandate after three years in case the holding period return turns out to be below 9%. Calculate the probability your client will terminate the mandate after three years under both investment strategies?
e) Suppose your client chooses the 70% equity - 30% bills portfolio. How much are the risk contributions in terms of variance of the equity component and of the bill component? Please quantify the benefit of diversification.
f) If, afterwards you consider to add a very small amount of US equity, will the expected portfolio risk increase? Explain. 

3. The file 9.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/large” cap bias? Explain

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

4) Your preliminary analysis of two stocks has yielded the information set forth below. 

Stock A
Stock B 

Expected ROE




14%

12%

Expected EPS




2 $

1.65 $

Expected DPS




1 $

1 $

Current market price



27 $

25 $

Expected capitalization (return) rate

10%

10%

a) What are the expected dividend payout ratios? 

b) What are the expected dividend growth ratios? 

c) What is the intrinsic value of each stock? In which stock would you invest?

5) A company is expected to deliver 2 € of earning per share next year. Its dividend payout ratio is 50%, being the remaining part of earnings reinvested in projects that yields 20% rate of return each year. We have no hints the situation will change in future years. The stock now trades at 10 €.

a) What is the rate of return required by the market to invest in this stock if we believe it is fairly priced (make use of the one stage DDM)?

b) What it would happen if, all other things remaining equal, the company announces: 


- a permanent increase of the dividend payout to 100%;


- a permanent reduction of the dividend payout to 0%


- a permanent reduction of the dividend payout to 25%

Explain the pattern emerging from your answers

6) Read the stock market page of Sole 24 Ore, Saturday, May 9th. Please consider the stocks in the current S&P/MIB Index. Build an equally weighted portfolio with no market exposure (approx.) consisting of 10 stocks (discard the remaining closer to the average) meant to bet on:

a) the outperformance of growth stocks on value stocks;

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

c) the outperformance of large 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?    

f) How do total, systemic and specific risks you are exposed to would change if you implement your strategy being long in 10 stocks and short in 10 stocks rather than being long in 5 stocks and short in 5 stocks? What is the contribution of the systemic risk and the specific risk to the total risk in both cases? Explain (please use a single index model assuming all stocks have unit beta with respect to the market, a specific risk of 15% and the volatility of the market index is 25% - both measured in terms of standard deviation)

g) You take a 100.000 € position in each of the 5 stocks long and 5 stocks short. The alpha of the each stock is +3% for those in a long position in and -3% for those in a short position. The market expected rate of return is +15%. Calculate the expected payoff in absolute and % term of your investment. How would your answer change if you take a 50.000 € position in each of the 10 stocks long and 10 stocks short? 
PART B: Prof. Casulli

1) If you do expect a period of much higher than normal volatility for US interest rates, which of the following bonds will you overweight in your portfolio: MBS pass-through, or UST bonds of the same maturity? Explain why.

2) 
Assume a 5% flat yield curve for USTs and the following bonds: 

A) US T 4% 01/05/2011 , SEMIANNUAL COUPON, ISSUE DATE: 01/05/2009

B) US T 4.5% 01/05/2014 , SEMIANNUAL COUPON, ISSUE DATE: 01/05/2009

C) US T 5.25% 01/05/2019 , SEMIANNUAL COUPON, ISSUE DATE: 01/05/2009

D) US T 5.5% 01/05/2039 , SEMIANNUAL COUPON, ISSUE DATE: 01/05/2009

a) Please calculate the clean and the dirty price of each bond for trades with a settlement date on the 01/05/2009.
b) Please calculate the modified duration and the PVBP of each bond.

You must allocate up to $ 100MM notional (settlement day of 1/5/2009) on any combinations of these USTs at their prices above, under the following constraints: 

· at least $ 50MM notional have to be invested,

· if not invested in bonds, your capital is locked in a 0% accruing current account,

· you cannot initiate a sell short position in any of those bonds.

c) Recommend the optimal portfolio of bonds in the following same settlement-day scenarios, and calculate the mark to market $ P&L:
 - curve steepening with front rates unchanged: 2Y yield 5%, 5Y yield 5.25%, 10Y yield at 5.5%, 30Y yield at 6.5%;

ii) curve steepening with front rates sharply lower: 2Y yield at 3%, 5Y yield at 4.5%, 10Y yield at 5%, 30Y yield at 5.5%;

iii) parallel shift on the curve by 100 bps lower: flat yield curve at 4%;

iv) curve flattening with front rates higher and belly of the curve outperforming: 2Y yield at 6.5%, 5Y yield at 5.75%, 10Y at 4.5%, 30Y at 5%.

d) You can now do pair trading by buying a bond and selling short another one to  


maximize P&L, under the following rules:


· at least $ 50MM notional must be invested by buying a bond ("long the bond");

· you can only sell short a maximum of $ 50MM notional;

· the sum of long and short positions must be less or equal to $ 100MM notional;
· if you are left with any spare notional capital to allocate, then it will be locked in a 0% accruing current account,

How would this new set of rules change your optimal portfolio in the previous four scenarios?
e) Please calculate the 1 day carry, 10 day carry and 30 day carry for the BOND B from settlement date 01/05/09 (US T 4.5% 01/05/2014 , SEMIANNUAL COUPON, ISSUE DATE: 01/05/2009), using flat repo rate of 0.
3) 
This is vector of past and future estimated Eurostat Eurozone HICP Ex Tobacco Unrevised Series Not-Seasonally-Adjusted.

01/01/08 
105,67

01/02/08
106,04

01/03/08
107,11

01/04/08
107,46

01/05/08
108,14

01/06/08
108,56

01/07/08
108,38

01/08/08
108,22

01/09/08
108,42

01/10/08
108,45

01/11/08
107,9

01/12/08
107,75

01/01/09
106,82

01/02/09
107,26

01/03/09
107,66

01/04/09
107,02

01/05/09
107,88

01/06/09
107,42

01/07/09
107,02

01/08/09
106,85

01/09/09
106,13

01/10/09
105,52

01/11/09
105,1

01/12/09
106,02

01/01/10
107,5

01/02/10
109,12

01/03/10
108,45

01/04/10
108,88

01/05/10
109,13

01/06/10
110,25

01/07/10
110,02

01/08/10
110,04

01/09/10
110,45

01/10/10
110,23

01/11/10
109,99

01/12/10
110,33

Take the inflation linker issues by the Republic of Italy: BTPS I/L 0.95% 09/2010:

ISSUER




Rep of Italy


COUPON




0,95%


MATURITY




15/09/2010


INDEXATION





HICP ex Tob NSA

DAY COUNT 




ACT/ACT


FIRST INTEREST ACCRUAL DATE

15/09/2004

BASE CPI




98,0798


a) Please calculate Clean Price, Accrual and Dirty Price for this bond for settlement date 01 May 2009 using a real yield of 0.50%.

b) Please calculate the Reference CPI, the Clean Price, the Accrual, and the Dirt Price of these bond for very day of settlement between the 01 May 09 to the 01 Sep 09 using a real yield always constant of 0.50%. 

c) Also using a flat repo rate of 0%, and still assuming a constant real yield of 0.50%,  calculate the daily P&L of holding EURO 100MM of notional invested in that bond for every day of the same period.

d) Extrapolating from the above calculations, and looking at the expected profile of future inflation, when in time would you recommend owning that inflation linker? And when would it be a bad investment decision? (Assume for simplicity real yields would always be around 0.50%).

PART C: Prof. Di Meo
1) Please take into account the following portfolio of bonds (assume the analysis is done on April 20th and bonds have semi-annual payments of coupons) and look at his performance over the period 16th March through 20th April 2009.

a) Please calculate the Total Return (IRR), position by position, over the period. Then, split the Total Return (IRR) into capital appreciation vs interest accrual. 

b) Please exclude the “Index” (iTraxx Crossover S10) and the “Cash” from such portfolio and calculate the resulting weights per bond of the modified portfolio; then:

c) assuming Euro 100 MM invested in the modified portfolio, please calculate the Weighted Average Duration;
d) Calculate the hedge - amount (in Euro MM) of Index (iTraxx Crossover S10) to short - in order to achieve a DIV01-neutral portfolio. Please explain the definition of a DIV01-neutral portfolio;
e) Show the cashflows of the modified portfolio between April 20th (start date of the analysis) and December 31st 2012, assuming that when a bond reaches maturity the proceeds get re-invested pro-rata in the other remaining bonds (keep bond prices over the period as per 20th April 2009). 
f) Please calculate the IRR of such portfolio assuming that 75% of the portfolio will be sold at par value (including accrued interest) on December 31st 2012, while the other 25% of the portfolio defaults on December 31st 2012 and is left with a recovery value of 20% (vs face value).
[image: image1.emf]
g) Please calculate the Total Return (IRR), position by position, over the period. Then, split the Total Return (IRR) into capital appreciation vs interest accrual. 

h) Please exclude the “Index” (iTraxx Crossover S10) and the “Cash” from such portfolio and calculate the resulting weights per bond of the modified portfolio; then:

1. assuming Euro 100 MM invested in the modified portfolio, please calculate the Weighted Average Duration;

2. Please calculate the hedge - amount (in Euro MM) of Index (iTraxx Crossover S10) to short - in order to achieve a DIV01-neutral portfolio. Please explain the definition of a DIV01-neutral portfolio;

3. Please show the cashflows of the modified portfolio between April 20th (start date of the analysis) and December 31st 2012, assuming that when a bond reaches maturity the proceeds get re-invested pro-rata in the other remaining bonds (keep bond prices over the period as per 20th April 2009). Please calculate the IRR of such portfolio assuming that 75% of the portfolio will be sold at par value (including accrued interest) on December 31st 2012, while the other 25% of the portfolio defaults on December 31st 2012 and is left with a recovery value of 20% (vs face value).
QUESTION 2

Please read the Exchange Offer document of GM (General Motors) and answer the following:

1. What is the final recovery value for each of the bonds subject to the exchange offer?

2. Which of the bonds subject to the exchange offer would you expect to trade higher? Why? What trading level would you approximately expect at the moment of the announcement of the deal?

QUESTION 3

Grohe trading levels are the following:

· €335MM 8.625% due 1st October 2014 Subordinated Bond (semi-annual coupons) trades at 33% of face value

· €800MM 3-M Euribor + 287.5 bps due 15th January 2014 Senior Secured Floating-Rate-Note bond (quarterly coupons) trades at 50% of face value [assume constant 3-M Euribor of 2%]

· 1y CDS: 450 bps

· 2y CDS: 600 bps

· 3y CDS: 800 bps

· 4y CDS: 1,000 bps

· 5y CDS: 1,200 bps

· 6y through 10y CDS: 1,200 bps 

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

1. Please answer the following:

2. Assuming there is no other financial debt in Grohe other than the bonds above – also assume no cash sitting in the balance sheet at the end of 2008 – please complete the following table (please feel free to add rows as you deem it appropriate) and discuss about the credit statistics of the company and its financial sustainability and refinancing risk in 2014 (please be aware that public equity comparables trade at 6x EV/EBITDA, but you believe that over time they will revert back to their normalized level of 8x):

[image: image2.emf]Financial Model 2008 2009 E 2010 E 2011 E 2012 E 2013 E 2014 E

Sales 1.000 1.024 1.052 1.080 1.110 1.141

Growth % 1,0% 2,4% 2,7% 2,7% 2,8% 2,8%

Gross Profit 419               430               443               456               471               485              

Margin % 41,9% 42,0% 42,1% 42,3% 42,4% 42,5%

EBITDA 189,6 193,7 199,2 205,0 211,0 217,4

Margin % 19,0% 18,9% 18,9% 19,0% 19,0% 19,0%

Capex (40,0) (40,0) (40,0) (40,0) (40,0) (40,0)

Taxes  (25,0) (25,0) (25,0) (25,0) (25,0) (25,0)

Delta NWC 0 0 0 0 0 0

Interest Expenses

Levered FCF

Net Debt 1.135           

Credit Stats

Levered FCF as % of Net Debt

Net Debt / EBITDA

Net Debt / (EBITDA-Capex)

EBITDA / Interest Exp.

Unlevered FCF / Int. Exp.

Loan-To-Estimated EV (%)


3. If you were to find reasons for the trading levels of the two bonds, what would you point to? 

4. Assume you have clear visibility regarding the operating numbers of Grohe in 2009 and 2010, while you are more uncertain and more skeptical regarding the future of the business. Also, assume that you don’t like the current overall market condition and you don’t want to take Beta exposure to the overall credit market. Which type of investment strategy would you put in place give the trading levels of the bonds and the CDS credit curve?

5. Please put together a trade which is DIV01-neutral and where you exploit the Subordinated bond-CDS negative basis. Please show the cashflows of such trade. What is your capital at risk should a default (20% recovery value on the bond) happen while your trade is on?
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