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During the exam please:

· Have a photo ID readily available

· Use a pen ( no pencil)

· You can use a non programmable calculator.

· Do not speak with other students but only, if needed, with the supervisors.

· No books or notes.

· All other electronic devices (phones, pc, etc must be switched off. 

· No headphones.
When you have finished:

· Close the paper on this page

· Raise your hand and wait for supervisor instruction

Breach of these rules may result in failing your exam 

Wait for the supervisor instructions before turning this page and start working

Good Luck!!

QUESTION 1 

Assume a Zero Coupon Bond (ZCB) with a face value = 100 EUR and a maturity = 3 years.  Further assume a price today of 95 EUR. 

Compute the yield to maturity of the bond. Use annually compounding. Assume value date today (no settlement days). 

If you buy the zero coupon bond today and you keep it for 1 year, assuming there are no changes in interest rates:  at which price will you sell the zero coupon bond after one year ?
Question 2
You are the central banker of  Corporate FIP, and you bonds are rated BBB by Standard and Poor. You want to issue a 5 years zero coupon bond. The bond will repay 100 euro in 5 years time. You know that the Spot Rates for Government Bond
1y
2%

2y
2.5%

3Y
2.75% 

4Y
3%

5Y
3%

You also know that the spreads over Government Bonds for corporates as a function of rating (expressed in basis points) are

	
	1y
	2y
	3y
	4y
	5y

	aaa
	20
	20
	20
	25
	25

	aa
	25
	25
	30
	35
	35

	a
	30
	35
	35
	40
	50

	bbb
	40
	60
	70
	90
	110

	bb
	60
	80
	90
	110
	150


At which price could you issue your 5 year zero coupon bond?

Question 3 

Consider the following bond:
3% bond Maturity 1 August 2018

annual coupon 

today is Thursday 5th November

Next coupon will be paid on 1st of August 2016 (270 days from today).

Calculate the dirty and clean price of the bond assuming a Yield to Maturity 4% per annum. Remember to take the settlement days into account in your calculation

Question 4 

You work for the Treasury and you are in charge of calculating the price at which you will offer a three years new bond to be issued today. The bond will pay a 5% coupon every year and will be repaid at par after three years.

The Spot Rates  for Government Bond are
1y
2%

2y
2.5%

3Y
2.75% 
4Y
3%

5Y
3%

At which price would you offer the new coupon bond?
QUESTION 5 

Given the spot interest rates (S) as described below.
S(0,1) = 3,00%

S(0,2) = 3,50%

S(0,3) = 3,90%

S(0,4) = 4,20%

S(0,5) = 4,40%

S(0,6) = 4,50%

Calculate the following forward rates: 
FW(1,2) 
FW(3,4) 
FW(1,5)

Briefly discuss the three theories related to forward rates
Question 6

You know that the spot (0,1)  rate is equal to 3%
You know that a 2 year coupon bond paying a coupon of 4 in one year and repaying 104 in two years is currently trading at 101.
Calculate the spot (0,2) rate
Question 7

Draw a risk return diagram and 

1. Draw an efficient frontier curve

2. Identify the minimum variance portfolio

3. Identify the Tangency Portfolio assuming  the risk free is equal to 2%

4. What is the Sharpe Ratio of the Tangency Portfolio? How do you calculate it?
5. Briefly discuss the benefit of portfolio diversification.
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