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Problem set 1
Suppose that you live in a two-period world. The only consumable goods in this economy are Daucus carota more generally known as carrots. These biennal Eurasian plants are produced by 3 firms: one in Antwerp (A Cy), one in Brussels (B Cy) and one in Charleroi (C Cy). The production of carrots depends on the weather. As you know, weather in Belgium is unpredictable. Weather specialists assign the following probabilities to the three possible weather conditions:
	Type of weather
	Rainy
	Cloudy
	Sunny

	Probability
	0.20
	0.45
	0.35


You are working as a financial analyst for the Corner Bank. You have gathered the following data concerning the 3 companies:

	Company
	Market value
	Future payoff

	
	
	Rain
	Cloud
	Sun

	A Cy
	4.47
	4
	5
	6

	B Cy
	4.85
	3
	5
	12

	C Cy
	4.20
	2
	7
	6


1. An investor is considering buying carrot companies. He is considering the following portfolios:

	Portfolio
	A Cy
	B Cy
	C Cy

	P1
	50%
	50%
	0%

	P2
	0%
	50%
	50%

	P3
	-100%
	+100%
	0%


Calculate the returns of each portfolio in the various states. Based on their expected return and their standard deviations, which portfolio would you recommend? 

2. Your bank is considering issuing digital options that would pay one carrot for a given weather and nothing otherwise. At what price should the bank sell the options? (Hint: calculate the state prices). Are there any arbitrage opportunities? Why?
3. Another project is to issue a risk-free bond that pays one carrot whatever the weather. What would be the value of such a bond? What is the risk-free interest rate?
4. Carrot derivatives would certainly be attractive for many investors. Calculate the risk neutral probabilities for each state of nature. Determine the value of call option on B Cy with a strike price equal to 4 (carrots).
5. Calculate the value of the stochastic discount factors in the different states.

6. Calculate the covariance of the returns of each stock with the stochastic discount factor.



















































