Exercises on Externalities
Q. 1

(a) Plot the curves for the average revenue and the marginal revenue. In the same graph, plot the line indicating the cost of operating a boat.










AR = f(x)/x = (10x – x2)/x = 10 – x
MR = f((x) = 10 – 2x   

(b) Profit is zero when AR =AC

10 – x = 2, i.e. x = 8 boats

(c) Max 10x – x2 – 2x

F.O.C. 10 – 2x – 2 = 0  This is MR = MC condition, x = 4 boats
(d) Charge each boat permit price = p 

AR = 10 – x = 2 + p = AC + permit price

To get x = 4, the efficient amount, must set p = 4 ($4,000) 
Q. 2

(a) Honey max 2H – H2/100
F.O.C.: 2 – H/50 = 0 , H =100

Apple max 3A – A2/100 +H
F.O.C.: 3 – A/50 = 0 , A =150

(Honey’s profit = 100, Apple’s profit = 325, total profit = 425) 

(b) Merger max 2H + 3A – H2/100 – A2/100 +H
F.O.C.s:
2 – H/50 +1 = 0 , H =150



3 – A/50 = 0 , A =150

(Merger’s profit = 375 > profit in a))

(c) Socially efficient H =150 

Subsidize $s per unit of honey 

Honey max (2 + s)H – H2/100

F.O.C.: 2 + s – H/50 = 0 

To get H = 150, s must be = $1 = marginal external benefit impose on Apple.

Q. 3
(a) 8

(b) 8,000
(c) 56
(d) 64
(e) 5 hours per day

(f) $6

Q. 4
(a) Clothing max Πc(xc, xj) = (60+xj)xc −2xc2 with respect to xc given xj
F.O.C.: 60 + xj −4xc = 0

Jewelry max Πj(xc, xj) = (105 + xc)xj − 2xj2 with respect to xj given xc
F.O.C.: 105 + xc – 4xj = 0

Using the two F.O.C.s and solve for xc and xj
xc = 23, xj = 32
Profits of the clothing store are $1,058 and profits of the jeweller

are 2,048.

(b) An extra dollar’s worth of advertising by the clothing store give the jeweler store’s extra profit of about $32
An extra dollar’s worth of advertising by the jeweler would give the clothing store an extra profit of about $23
(c) xc = $37.50 and xj = $45 
Total profits will be higher = $ 3,487.50 
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