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1. From Chapter 1 in the Notes, any three of B.1 through B.5.
Ans. By definition, “x � y” is the same as “x % y and it is not the case that

y % x.” This means that one looks for any pair with (x, y) in the given graph
by (y, x) not in the graph, and deletes it.

When there is no utility function representing the given relation, there are
several ways to proceed, any one of them being sufficiently good to receive full
credit: you can use the argument given in class and on p. 21 in the proof of
Theorem B.1 — if there is a utility function that will work, it is U(x) = #{y ∈
X : x % y}, verbally, U(x) is the number of elements of X that x beats or ties.
For B.1, this gives U(chic) = 3, U(fish) = U(beef) = U(pork) = 2, but in the
given table, we have pork � beef rather than having them indifferent; for a
different approach, you can find a violation of transitivity or completeness in the
graph, which cannot happen if there is a utility function.

2. From Chapter 1 in the Notes, C.1.
Ans. For Division I, for p > 7, the demand is q = 0, for 7 ≥ p > 6, the

demand is 200, for 6 ≥ p > 5, the demand is 200 + 100 = 300, for 5 ≥ p, the
demand is 200 + 100 + 200 = 500. For Division II, the crucial prices are 10, 5,
and 3, and the demands jump from 0 to 50 to 250 to 500. Etc.

3. From Chapter 1 in the Notes, C.2.
Ans.

a. This should remind you, at least partly, of the discussion of absolute and
comparative advantage in intermediate micro. For example, in comparing
workers 1 and 6, we see that worker 6 is better on both machines, that
is, she has an absolute advantage at everything. However, worker 1 has a
comparative advantage over worker 6 on machines of type A, 361

273 > 1 > 389
832 ,

and the correct assignment for these two workers yields 361+832 > 273+389.
Using comparative advantage and putting those with ratio πi,A/πi,B > 1
onto machine A and the others onto machine B would provide the highest
possible total profits provided that there are no restrictions on the numbers
of machines. This last restriction is the crucial way in which this problem is
very different from the comparative advantage analyses of international trade.
(If you could transform two of the machines of type A into machines of type
B, the total profits would be 8, 813, which is higher than we will find below.)
In any case, a good way to proceed is to rank the 12 workers by the differences
in their profitability on the two types of machines, that is, ranking them by
πi,A − πi,B , which gives the ranking of the first six as 7, 1, 9, 3, 10, 2 and the
ranking of the second six as 11, 6, 8, 12, 4, 5. Assigning the first six to A and
the remaining six to B yields profits of 8, 423, the expected profits to a random
assignment are 12 · (452.8+701.6)/2 ' 6, 926.4, or about %82 of the maximal
possible.

b. It is extremely difficult to solve this problem using the ratio of prices, pA/pB ,
as indicated in the notes to find the range of prices at which the internal
market will clear. Here is an analysis.
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Each i ∈ {1, . . . , 6} has two choices: sell A at pA and buy B at pB , which
yields them a payoff πi,B + (pA − pB); keep A, which yields a payoff of πi,A.
Therefore, the sellers of A and buyers of B are

{i ∈ {1, . . . , 6} : πi,B + (pA − pB) > πi,A}.
In the same way, each j ∈ {7, . . . , 12} has two choices: sell B at pB and buy
A at pA, which yields them a payoff πj,A + (pB − pA); keep B, which yields
a payoff of πj,B . Therefore, the sellers of B and buyers of A are

{j ∈ {7, . . . , 12} : πj,A + (pB − pA) > πj,B}.
After working with the differences, as long as D := (pA − pB) is in the range
[−368,−209], only workers 4, 5 and 6 will sell A and only workers 7, 8, and
9 will buy it. This arrives at the optimal allocation of workers to machines
that you found in the first part of the problem.

c. Here is a quick way to see what will happen: if there are profitable swaps,
they are swaps that increase firm profits; if an assignment of workers to jobs
maximizes profits, then there can be no way to increase profits, hence no
profitable swaps.

4. From Chapter 1 in the Notes, C.3.

a. With C ′(q) = 10 + q
10 , V (q) =

∫ q

0
C ′(x) dx = 10q + q2

20 , C(q) = F + V (q) =

20 + 10q + q2

20 , AC(q) = C(q)
q = 20

q + 10 + q
20 .

b. AC(·) comes to a minimum at q = 20, which is exactly where AC(q) =

MC(q). This comes from calculus,
(

f
g

)′
= f ′g−g′f

g2 , soAC ′(q) = C′(q)q−1C(q)
q2 =

1
q

[
C ′(q)− C(q)

q

]
so that AC ′(q) = 0 requires

[
C ′(q)− C(q)

q

]
= 0, that is,

MC(q) = AC(q).
c. For p > 0, solve maxq≥0 [pq − C(q)] or

max
q≥0

[
pq −

(
20 + 10q +

q2

20

)]
.

Using Lagrangeans or some other technique, you find q∗(p) = 10 · (p − 10)
provided p ≥ 0, and q∗(p) = 0 for p < 10. Along the supply curve q∗(·), we
find AC(q∗(p)) < p for p < 12 and AC(q∗(p)) > p for p > 12. Thus, the firm
will produce at a loss in the price range [10, 12], and make profits at higher
values.

d. If the firm expects the price to remain in the [10, 12] range, it will exit the
industry to avoid the fixed cost F , which are the cause of the losses.

e. If the firm operates two factories with the same cost function, C(q) = 20 +

10q+ q2

20 and wants to produce an amount Q at minimal cost, then the problem
is

min
q1

C(q1) + C(Q− q1) subject to 0 ≤ q1 ≤ Q.

At the optimum, the two marginal costs will be equal, which means that
q∗1(Q) = Q/2. Compare 2C(Q/2) to C(Q). Setting them equal and solving
involves finding the root of a quadratic.

5. From Chapter 1 in the Notes, C.4.
Ans. The value to you to going to watch CC is 45 − 30 = 15 because 45 is

your will- ingness to pay and 30 is your cost. Going to see MO therefore has an
opportunity cost of 15.
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6. Some definitional questions.
a. Explain the difference between a secured creditor and a general creditor.

Ans. A secured creditor is guaranteed access to (some) assets in case of
bankruptcy, a general creditor splits assets with other creditors in this case.1

b. Explain how a non-recourse loan for capital to invest in a business limits a
sole proprietor’s personal liability.
Ans. In case of a business bankruptcy, the lender can take the collateral
(typically real estate), but cannot make claims against the borrowers personal
wealth.

c. A bank loans $15,000 to the sole proprietor of a business at an interest rate
of %8, and unexpectedly, a competitor goes out of business. Explain the
subsequent divergence between the book value and market of the bank’s note.
Ans. Book value is the original value of the loan to the bank, which included
some discounting for the risk of non-payment, e.g. through bankruptcy. If
the business conditions become better, the risk goes down, and the risk-
adjustments were too large, they under-estimated the value.

7. A sole proprietor invests $120,000 in a small business, $80,000 of their own money
and $40,000 borrowed from a bank at a %10 rate of interest (so that $4,000 must
be paid to the bank at the end of the fiscal year).
a. If, net after all expenses and allowances, including a reasonable amount for

her own services but before interest payments, the sole proprietor makes a
fiscal year profit of $18,000 (or a %15 rate of return on investment). What is
the proprietor’s rate of return on her own investment?
Ans. She put in $80,000, made $(18,000 - 4,000) = $14,000, for a %17.5 rate
of return (because 14/80 = 0.175).

b. If, net after all expenses and allowances, including a reasonable amount for
her own services but before interest payments, the sole proprietor makes a
fiscal year profit of $6,000 (or a %5 rate of return on investment). What is
the proprietor’s rate of return on her investment?
Ans. She put in $80,000, made $(6,000 - 4,000) = $2,000, for a %2.5 rate of
return (because 2/80 = 0.025).

c. Give the word used to describe the financial consequences of the use of debt
and equity that you have just found.
Ans. This is leverage, making money with other people’s money and keeping
any excess returns above and beyond what you have promised them. As this
example indicates, it magnifies swings in the rate of return.

1In Norwegian, konkurs is bankruptcy. The word derives, I believe, from the Latin roots

“running together,” as in racing to the bankrupt business to grab the assets before the other
general creditors grab them.
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