
Introduction To Quantitative Economics: Problem Set 2

November 2, 2015

Question 1

In a small country near the Baltic Sea, there are only three commodities: potatoes, meatballs and
jam. Prices have been remarkably stable for the last 50 years or so. Potatoes cost 2 crowns per
sack, meatballs cost 4 crowns per crock and jam costs 6 crowns per jar.

a) Write down a budget equation for a citizen named Gunnar who has an income of 360 crowns
per year. Let P stand for the number of sacks of potatoes, M for the number of crocks of meatballs
and J for the number of jars of jam consumed by Gunnar in a year.

b) The citizens of this country are in general very clever people, but they are not good at
multiplying by two. This made shopping for potatoes very difficult for many citizens. Therefore it
was decided to introduce a new unit of currency, such that potatoes would be the numeraire. A sack
of potatoes costs one unit of the new currency while the same relative prices apply as in the past.
In terms of the new currency, what is the price of meatballs?

c) In terms of the new currency, what is the price of jam?

d) What would Gunnars income in the new currency have to be for him to be exactly able to
afford the same commodity bundles that he could afford before college?

e) Write down Gunnars new budget equation. Is Gunnars budget set any different than what
it was before the change?

Question 2

Pocahontas, an aggressive skier, spends her entire income on skis and bindings. She wears out
one pair of skis for every pair of bindings she wears out.

a) Graph her indifference curves for skis and bindings.

b) Now draw her indifference cure on the assumption that she is such an aggressive skier that
she wears out two pairs of skis for every pair of bindings she wears out.

c) Suppose that Pocahontas has 3600 pounds to spend on skis and bindings every year. Find
her best affordable bundle of skis and bindings under both of the preferences described in (a) and
(b). Skis are 480 pounds for each pair and bindings are 240 pounds for each pair.
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Question 3

Randy Ratpack hates studying both economics and history. The more time he spends studying ei-
ther subject, the less happy he is. Sketch an indifference curve for Randy where the two commodities
are hours per week spent studying economics and hours per week spent studying history.

Question 4

Suppose that a consumer always consumes 2 spoons of sugar with each cup of coffee. If the price
of sugar is p1 per spoonful and the price of coffee is p2 per cup and the consumer has m pounds to
spend on coffee and sugar, how much will he or she want to purchase?

Question 5

Gary likes food but dislikes cigarette smoke. The more food he has, the more he would be willing
to give up to achieve a given reduction in cigarette smoke. If food and cigarette smoke are the only
two goods, draw Garys indifference curves.

Question 6

Suppose Albert always uses exactly two pats of butter on each piece of toast. If toast costs
0.10/slice and butter costs 0.20/pat, find Alberts best affordable bundle if he has 12/month to
spend on toast and butter. Suppose Albert starts to watch his cholesterol and therefore alters his
preference to using exactly one pat of butter on each piece of toast. How much toast and butter
would Albert then consume each month?

Question 7

Ali spends 6 pounds per week on orange juice and apple juice. Orange juice costs 2 pounds per
cup while apple juice costs 1 pound per cup. Ali views 1 cup of orange juice as a perfect substitute
for 3 cups of apple juice. Find Alis optimal consumption bundle of orange juice and apple juice each
week. Suppose the price of apple juice rises to 2 pounds per cup, while the price of orange juice
remains constant. How much additional income would Ali need to afford his original consumption
bundle?
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Solutions

Question 1

a) We can write the budget constrain as the following equality:

2P + 4M + 6J = 360

assuming Gunnar is going to use all the money otherwise the budget constrain should be an inequal-
ity1.

b) Given that we have to keep the relative prices the same we have:

p1P
p1M

=
p2P
p2M
⇒ 2

4
=

1

p2M
⇒ p2M = 2

where p1X denotes the before change price of the product X and p2X the after change. Thus the new
price of meatballs is 2.

c) Again given that we have to keep the relative prices the same we have:

p1M
p1J

=
p2M
p2J
⇒ 4

6
=

2

p2J
⇒ p2J = 3

Thus the new price of jam is 3.

d) The easiest way to show that is to focus on one product. Lets denote Y1 the income in the
pre-change period and Y2 after the change. Then we must have:

Y1

p1J
=

Y2

p2J
⇒ 360

6
=

Y2

3
⇒ Y2 = 180

Note that you can do the same with any of the three products.

e) The new budget constrain is:

P + 2M + 3J = 180

Clearly there is no change in Gunnar’s budget as the change was only nominal and not real, thus he
can afford the same combinations of the three products as before.

Question 2

a) In figure 1 panel (a) we observe the indifference curves for skis and bindings. This indifference
curves refer to perfect complements and are usually denoted as Leontief, or fixed proportions.

b) Now we still keep the fixed proportions, however the ratio is changing to 2 for 1. Figure 1
panel (b) shows the new indifference curves.

12P + 4M + 6J ≤ 360
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(a) Indifference Curves for y = x
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(b) Indifference Curves for y = 0.5x
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(c) Indifference Curves and BC
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(d) Indifference Curves and BC

Figure 1: Perfect Complements: Indifference Curves and BC
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Figure 2: Indifference Curve for Economics and History: Less is More Desirable

c) First for the case of a fixed bundle with a ratio 1:1 we have that each bundle of skis and
bindings costs 720 pounds2. Thus Pocahontas can afford 5 bundles3. In figure 1 panel (c) we can
see the highest indifference she can reach and her budget constrain.

Second for the case of a fixed bundle with a ratio 2:1 we have that each bundle of skis and
bindings costs 1200 pounds4. Thus Pocahontas can afford 3 bundles5. In figure 1 panel (d) we can
see the highest indifference she can reach and her budget constrain.

More formally, we can solve this cases where the expansion path crosses the BC (i.e. for the first
case we can solve the system y = x and 480x + 240y = 3600 where y is the number of bindings and
x is number of skis).

Question 3

Given Randy dislikes to study the indifference curves will concave. Figure 2 shows an example
indifference curve, where less is more desirable.

Question 4

This question is similar to question 2. Again the two products are consumed in fixed proportions
in this case in a ratio of 2:1 sugar spoons to coffee. In order to solve this we need two equations: i)
the expansion path and ii) the BC. Thus we have:

y = 2x (1)

p1 × y + p2 × x = m (2)

where y denotes the amount of sugar teaspoons and x the amount of coffee cups. Solving the system
of (1) and (2) we get:

p1 × 2x + p2 × x = m⇒ x(2p1 + p2) = m⇒ x =
m

2p1 + p2
(3)

y = 2x = 2
m

2p1 + p2
⇒ y =

m

p1 + 0.5p2
(4)

2480 + 240 = 720
33600/720 = 5
42× 480 + 240 = 1200
53600/1200 = 3
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Figure 3: Indifference Curve for Smoke and Food

Question 5

In Figure 3 we can observe Gary’s indifference curves. Utility increases towards the left upper corner,
as expected due to the fact that he likes food and dislikes smoke.

Question 6

Again here we observe Leontief preferences. Thus in order to calculate the affordable bundle of
Albert we need to find the intersection of the expansion path and the BC:

y = 2x (5)

0.2× y + 0.1× x = 12 (6)

where x denotes the amount toast slices and y the amount of butter pats. Solving the system of (5)
and (6) we get:

0.2× 2x + 0.1× x = 12⇒ x(0.4 + 0.1) = 12⇒ x =
12

0.5
= 24 (7)

y = 2x⇒ y = 48 (8)

Thus Albert could afford a combination of 24 slices of toast with 48 butter pats. Now after his
altered preferences the system changes to:

y = x (9)

0.2× y + 0.1× x = 12 (10)

where x denotes the amount toast slices and y the amount of butter pats. Solving the system of (9)
and (10) we get:

0.2× x + 0.1× x = 12⇒ x(0.2 + 0.1) = 12⇒ x =
12

0.3
= 40 (11)

y = x⇒ y = 40 (12)

Thus Albert now could afford a combination of 40 slices of toast with 40 butter pats.
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Figure 4: Perfect Substitutes: Corner Solution

Question 7

First, given that the two goods are perfect substitutes we expect the indifference curves to be straight
lines. Furthermore, given the price ratio is different than the ratio of which Ali prefers orange juice
over apple juice we expect to get a corner solution, meaning that he will consume only one of the two
goods. Thus, and given the price ratio is 2:1 and he prefers orange juice 3:1, he will consume only
orange juice. Hence, the solution is 3 cups of orange juice. More generally, when we have perfect
substitutes we can have either one of the corner solutions or being indifferent between the two good,
which only occurs when the ratio which we substitute the goods equals the price ratio.In Figure 4
we observe the case of our example. The preferred consumption point is where the budget constrain
(BC1) crosses the highest possible indifference curve which in our case is at (3,0).

Now, it is also obvious that the answer the second part, where the price of apple juice increases,
is that there will be no change in Ali’s consumption bundle as the price of orange juice is unchanged.
Thus he will need no additional income. The change is also illustrated in Figure 4
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