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1. The demand for Christmas trees depends on how white Christmas is and is given by P = 20 — lQ +u,
where @ equals the Christmas tree harvest; P is the prlce The tree harvest always equals 30. The random
variable u takes on the values of +2, 0, ~2 with probablhtles - = and = respectively The total

revenue (TR) is defined as: TR = P - Q. The expected value of prlce E (P) = _(1) The expected
value of total revenue, E(TR) = __(2) The variance of total revenue, Var(TR) = (3 The
correlation coefficient between TR and P, p('I‘R P)=_(4) .

2. In a competitive but regulated agricultural market, the price of output is $10 per unit, a farm has the
constant marginal cost of $2 per unit, and there is an output quota of 100 units. Then, the shadow price of
the output quotais __ (5) . Suppose that all farmers have identical marginal costs. If the farmer wishes to
sell his output quota, the farmer can ask $__(6)  (the maximum value) for his output quota.

3. Suppose retail output (@) is specified as a proportion of farm output (@): @, = %Q. There are 100
perfectly competitive marketing firms. The representative marketing firm’s total variable cost (TVC)’
function for marketing services is given by: TVC = 1q +1 q2 where g measures marketing services
produced. Total fixed cost per firm equals 20. The retail demand is: F. = 1000 — - QT, where P, is the
price at retail. Then, the average variable cost function for the mdustry is _(_)_ If Q = 1500, the
equilibrium values for P. = _ (8) , the marketing margin (—-P P)= _(9) ;where P isthe price at
farm level, and the marketing firm’s profit 7 = __ (10) _. [Hint: The marketing firm’s profit function may
be written as: ™ = (?;- P — P) q— TVC — 20, where TVC equals thé-réost’ of marketing services and (P -

q) equals the outlay on the raw material purchased from farmers.]
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