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Problem set 2
You have been appointed as Chief Economist of the Corner Bank. You remember from your previous position as a financial analyst that 3 firm produce carrots, the only consumable good in the economy. Each of these companies is in fact entirely owned by an individual entrepreneur: A Cy is owned by Al, B Cy by Ben and C Cy by Clara. The number of shares outstanding for each company is 1 (shares are infinitely divisible). Al, Ben and Clara are clients of the bank. All three are very nervous because their wealth is highly dependent on the weather. 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


The production of carrots depends on the weather. You remember, from your previous position, the link between the weather and the production of carrots for each company.
	Company
	Future payoff

	
	Rain
	Cloud
	Sun

	A Cy
	4
	5
	6

	B Cy
	3
	5
	12

	C Cy
	2
	7
	6


Al, Ben and Clara have expressed separately the desire to do an IPO and to sell some of their shares. As a matter of fact, after attending an Executive Master in Finance, they have concluded that they should diversify their portfolios. Unfortunately, they were not the brightest students and they need good advices from the bank. The officers in the Corporate Finance department have spent considerable time with each of them to understand their preferences. Quite amazingly, all three have similar preferences. The standard utility function used by the bank, the power utility, fits exactly their tastes. The equation is:
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The parameters are identical for Al, Ben and Clara:
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Moreover, each of them owns 5 carrots available for current consumption.

You have previously calculated the state prices for this economy. You find, in your computer, the following values:

q1R = 0.48
q1C = 0.34
q1S = 0.14

As your time is limited, you decide to use an Excel program, GEMU created by an anonymous quant in the bank.

1. Using these numbers, your first assignment is to calculate the optimal consumption for each individual.

2. Being an economist, then check whether the various markets balance at these prices. If not, you need to calculate new equilibrium prices.
3. Using the new equilibrium prices, you recalculate the optimal consumption of each individuals.

4. You now have enough information to calculate the optimal portfolio for Al, Ben and Clara. This information is to be channelled to the Trading Desk who needs to know how many shares to buy and sell for each of the three clients.

5. You are ready to calm down the officers of the Corporate Finance department who are eager to know the market value of each share.

6. Finally, you are ready to meet the CEO of the bank who has a good understanding of the CAPM (at least, this is what he reminds everyone) and who is impatient to know the expected return on the market portfolio and the expected returns and the betas of the individual firms.
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