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20 questions, each worth 5 points. Read carefully the whole examination before beginning to work. Write your answers on this document in the blank space below each question. Don't answer with just yes or no, or the number that is the solution to the question; always give an explanation.

Question 1: Give the definition of a financial product.

A financial product is a contract between two agents, specifying present and future cash flows between them. The present cash flow may be null, and the future cash flows may depend upon various conditions, and be random.
Question 2: We are in the euro zone. Suppose the risk free rate is 5%. Someone is offering you for sale, today, a promise to pay you 250 euros in one year. If you accept to buy this promise, and judge that it is riskless, how much will you offer for it?

250 / (1 + 5%) = 238,1 euros
Question 3: Suppose you have a firm, and it is actually your firm which buys the promise described in question 2. In the accounting system of your firm, post the transaction corresponding to buying the promise: which account is credited, for how much? And which account is debited, for how much?

Credit 238,1 euros in the account with which your firm pays. Normally it is cash, so credit the cash account. 
Debit 238,1 euros in an account holding financial securities. (Caution: your security has value 238,1 euros, not 250.)
Question 4: A year later, the issuer of the promise pays your firm the sum promised. Post the transactions corresponding to this payment. Distinguish the repayment of the initial sum your firm paid, and the financial income your firm received from the operation.

1)  repayment of the principal by the agent who sold you the bond:
· Debit the cash account, 238,1 euros

· Credit the account holding the security the same amount.

2) payment of the interests :

· Debit the cash account, 11,9 euros

· Credit a financial revenue account, 11,9 euros

Question 5: Write the fundamental equation of finance (it relates to discounting over one year the expected future payment of a security T, with a rate coming from another security S).
[image: image2.emf]years 0 1 2 3 4

cash flows 50 60 80 30


Question 6: The price today of a security S is 75 euros. This security will produce in one year a random cash flow X with expected value 90 euros. The standard deviation of the cash flow X is 10 euros. Let's consider a security T, the price of which today is not known. But we know that T will produce a random cash flow Y with expected value 200 euros in one year. And T has the same risk behavior as S.

In a well behaved market, what is the price of T today?

We must have: profitability of T = profitability of S
If P is the price of T, we deduct that (200 – P) / P  =  (100 – 75) / 75

Then this works out to P = 1000 / 6 = 166,7 euros
What is the standard deviation of Y?

If they are in the same class of risk, the std dev must be proportional to the expected value.
So the std dev of Y must be 10 * 200 / 90 = 22,2 euros

Question 7: Consider a « die » in the form of a regular tetrahedron with the numbers 1, 2, 3 and 4 on its faces. Let's study the following random experiment: throw the tetrahedron on a table and the random variable X we shall study is the number on the face that fell on the table (i.e. the face  we don't see).

What are the possible outcomes of X?

1, 2, 3 and 4
What is the expected value of X?

2,5
What is the standard deviation of X?

1,118
Question 8: Consider two tetrahedra like the one described in question 7. The random experiment we look at now is: throw both tetrahedra. And we study two random variables: U is twice the result of the first tetrahedron (i.e. twice the number on the face that fell on the table); V is the sum of the faces on the table on the first and the second tetrahedron.

What is the mean of U?
5

What is the mean of V?
5

What is the standard deviation of U?

2,24
What is the standard deviation of V?
1,581
Question 9: If an investor is willing to pay 2 euros to play the game where the two tetrahedra of question 8 are thrown and he gets the payoff equal to U, will he be willing to pay more or to pay less to play the game where he gets the payoff equal to V?

He will be willing to pay more if the payoff is V, because it is a payoff with less risk.
Question 10: Explain why an investor will never buy for 1 euro a lottery ticket which will earn him 1000 euros with probability 1/2000, and 0 euro with probability 1999/2000.

An investor is only interested in games with a positive expected profitability. Here the expected profitability is  -50%.
Explain why it is not stupid for a gambler to buy such a ticket.

If the value for you of earning 1000 euros is very high, then this game is the only way to have a small chance to earn such a sum.
Question 11: Explain the difference between a financial investment and a physical investment.

In a financial investment, you acquire something for its standalone value. Whereas in a physical investment, you will use some private advantage you have, in order to create cash flows higher than what your seller could have produced. The most striking case of a physical investment is eBay investment into Skype in the Fall 2005.
In financial investments, NPV is always 0. Whereas in a physical investment, NPV can be positive, if you do have real advantages.
Question 12: Your firm is contemplating a physical investment I which would produce the following expected cash flows (in millions of euros) over the next four years, and would require a certain expenditure  C0 today.
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Securities in the same class of risk as I have profitability 20%.

What is the maximum sum C0 your firm should be willing to invest today in order to get these four future cash flows?

The PV of all this future expected CF add up to 144,1 million euros, so this is the maximum sum C0 you should pay. And if you pay less it is better, in that case your NPV will be positive.
Question 13: Suppose your firm can actually produce these future expected cash flows with an expenditure C0 today equal to 100 million euros. What is the NPV of the investment?

Then NPV = 44,1 million euros.

Question 14: What is the IRR of the investment? (If C0 = 100 million euros)
Trial and errors will show you that the discount rate for which all the PV add up to 100 is a little more than 40%. (Exact calculations yield 42,2%)

Question 15: A borrower is issuing a bond with face value 1000 euros, yearly coupon rate 6%, and maturity 5 years. You decide to invest into it. What is the stream of cash flows you will pay or receive?

	years
	0
	1
	2
	3
	4
	5

	
	
	
	
	
	
	

	cf
	-1000
	60
	60
	60
	60
	1060


Question 16: Two years have passed, and now you want to sell your bond (which still has 3 payments to go to the bondholder). The rate structure has changed, and the going rate for 3-year bonds in the same class of risk as yours is 4%. What is the value of your bond on the secondary market?

	discount rate
	4%
	 
	 
	 

	 
	
	
	
	 

	 
	
	
	
	 

	years
	0
	1
	2
	3

	 
	
	
	
	 

	cf
	-1000
	60
	60
	1060

	 
	
	
	
	 

	 
	
	
	
	 

	pv
	
	57,6923077
	55,4733728
	942,33614

	 
	
	
	
	 

	sum pv's
	1055,50182
	 
	 
	 


Question 17:  You buy some shares of a firm which represent 5% of the capital. Is it a physical or a financial investment?

Normally it is a financial investment, because we shall be able to play no role creating for us special cash flows.
Question 18: You buy 100% of the firm of question 17. Discuss in which cases it is a physical investment, and in which cases it is a financial investment.

It will still be a financial investment, if we play no role in running the investment.
But if we are able to play a role, which will produce value, that other people cannot produce (particularly the seller), then it is a physical investment.
Question 19: You just inherited from a rich aunt and with the money you received you buy a flat in the center of Clermont-Ferrand, with the intention of renting it, and, that way, securing a steady income. According to the definitions given in this course, is it a physical or a financial investment?

It a financial investment.
Question 20: What are the pros and cons for a country to guarantee the convertibility of its money with gold?

Pros: it is a strong protection against inflation, or mismanagement of the money supply.
Cons: it is too strong a constraint on the money supply required by the economy. John Law is the first financier to have understood this clearly around the beginning of the XVIIIth century, and he proposed a paper money to the Regent of France, right after Louis XIV death.
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