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1. The last recorded price on Ziat stock is 15,85. The electronic order book on the stock right now looks as follows: 

Buy (# stocks)



Sell (# stocks)
15.90

30.000



15.88

25.000

15.87

40.000

15.86

15.000


15.85

  2.000

20.000

         15.84

25.000

         15.83

15.000

         15.82

50.000

         15.80

a) Quantify the current bid ask spread on Ziat Stock?

b) Determine the maximum size of the buy order that can find execution without any market order impact. Do the same regarding the maximum size of the sell order.
c) Given the last recorder price, you decide it’s time to sell the 70.000 Ziat stocks you owned. If you trade using a market order, determine the average sale price you will get based on the current order book. How much is the market order impact effect in percentage term with respect to the last recorded price (€ 15,85)? Should broker commission be equal to 0,20%, what percentage of the total trading cost is due to the market order impact? 
d) You finally decide that a limit order is a better option for selling your stocks. You set the limit price at 15,83 €. Determine the average sale price you get in this case? How much is the market order impact effect in % terms? Compare pros and cons of the two different strategies you can use to sell your stocks. 
e) How does the limit order book change once your order is executed? 
f) Afterwards, the following sequence of orders on Ziat stocks is routed to the market: 
· buy market order for 9.000 Ziat;

· buy limit order for 6.000 Ziat at 15.82 €; 

· buy limit order for 30.000 Ziat at 15.84 €;
· sell limit order for 1.000 Ziat at 15.84.

Show how the limit order book changes at each step of this order sequence.
g) Now, assume these orders reach the market during the five minutes of trading halt before the final batch auction of the day, joining the orders already on the book after your order was executed. Build the end of the day aggregate demand and supply curve showing the closing price of the day, as well as the quantity traded in the final batch auction. 
h) Compare the outcome of g) and h) to assess how different trading rules (continuous vs. batch auction) can affect the outcome of the trading process. 

2)  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? Explain. 

2) 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 return distributions are multinormal 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 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 and 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 turns out 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 US equity, how does portfolio risk change? Explain. 


3) In the hedge.xls file you will find series of monthly returns for six hedge funds over the 01/2000 – 12/2001 period.  

a) Obtain their ex post historical variance-covariance matrix.

b) Derive the (ex post) minimum variance frontier (mvf) without risk free asset and with short sale allowed.

c) Derive the mvf assuming that a risk free asset exists and offers a monthly rate of return of 0.4%.

d) Under c), how does the structure of your risky portfolio change if your risk aversion (A) increases from 2 to 2.5 given that your utility function is U[E ( R ), (r] = E ( R ) – A  (r2?

e) Derive your optimal asset allocation between the riskless asset and the risky portfolio assuming, a risk aversion coefficient of 2. 

f) If you invest $ 10 millions, how much would you buy of each risky asset if your risk aversion is 2?  

g) How would you change your answer to e) and f) should the no short sale constraints be binding? 

h) Obtain the historical beta of each stock with respect to the S&P index (the “market”). If your current portfolio was indexed to the benchmark (the S&P index), which fund would you buy, at least in a small amount, in order to reduce your risk? Which one, if bought in a small amount, would increase your risk the most? Explain.

i) The S&P500 index is your benchmark. Historically, did it prove to be an efficient portfolio compared to all portfolio made available by the six hedge funds given? Explain

j) Derive the minimum tracking error frontier in the active return – tracking error space obtainable investing in the six hedge funds. How does this frontier change if we add the risk free asset? And if we add instead the possibility to invest in the benchmark itself?
k) Pick a pair of portfolio lying on the efficient part of the minimum tracking error frontier derived from the six hedge funds given. Check if they are also efficient in terms of expected returns and standard deviation (hint: plot them on a cartesian plane defined over E[R] and SD[R]).

8.  50 stocks have unit beta with respect to the market index and the standard deviation of their specific risk is 20%.  Market portfolio standard deviation is 20%. The single index model holds. Half of the stocks have an ( = +3%. The other half has an the average ( = – 2%. You decide to form a portfolio purchasing one million euro of positive alpha stock and selling an equal amount of stocks with negative alpha. The portfolio is equally weighted, i.e all the positions have the same size, even though they may have opposite sign due to  the long/short strategy. All stocks are then in your portfolio with either with a positive or a negative weight. 

a) Derive the expected profit and the standard deviation of your portfolio profit (absolute amount, not rate of return)? Explain 

b) How much does the specific risk explains of the total portfolio’s risk? Explain

c) Would your answer change if you keep constant the total size of your long/short positions, but you spread them out over 100 rather than 50  stocks? Explain.

9. 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 cap (large cap) bias? Explain

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

10. True/false uncertain. Explain

a) Two securities have identical expected rates of return, identical variances and a correlation equal to ρ. The equally weighted portfolio achieves the minimum variance independently of the value of the correlation coefficient.

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.)
LEVICH PART TO BE DETERMINED
