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TUTORIAL 2 - Solutions

Tastes

Massimo Scotti

Intermediate Microeconomics 23567 - Autumn 2017
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a. Canyou rank bundles A, B and C using only the monotonicity assumption?

Answer: NO _

f

V-3

Can you rank bundles A, B and C if you also assume that tastes satisfy convexity?
Answer: NO because nothing is said about the relation between A and B

Combining the convexity and monotonicity assumptions, can you now conclude something about
the relationship between the pairs E and A and E and B?

Answer: We can only apply the conv?exi;cy assumpti_on if we know some pair of bundles we are
indifferent between—because convexity says that, when faced with bundles we are indifferent
between, we prefer averages of such bundles (or at the very least like averages just as much). So,
without knowing more, | can’t use monotonicity and convexity to say anything about how A and E

{or B and E) are related to one another.



d.

If you know that | am indifferent between A and B, can you conclude something about the relationship
between the pairs E and A, and E and B?

Answer: If we know that | am indifferent between A and B, on the other hand, then | know that Cis
at least as good as A and B because C is the avera_gé between A and B. Since E has more of
everything than C, we also know from monotonicity that E is better than C. So E is better than C
which is at least as good as A and B. By transitivity, that implies that E is better than A and B.

Knowing that | am indifferent between A and B, can you now conclude something about how B and
D are ranked by me? In order to reach this conclusion, do you necessarily have to invoke the
convexity assumption?

Answer: By just invoking the monotonicity assumption, | know that A is at least as good as D since it
has more of one good and the same of the other. If A is indifferent to B, | then also know (by
transitivity) that B is at least as good as D. So, it is not necessary to invoke the convexity assumption.
{even though in principle we could use it to get to the same conclusion). Note that invoking
convexity won'’t actually allow me to say anything beyond what | can already conclude by invoking
monotonicity. This is so because convexity only implies that C is at least as good as A and B (it is strict
convexity that implies that C is definitely better than A and B).

Question 2

Suppose extremes are better than averages (while all the other standard assumption about tastes hold).
What would an indifference curve look like? Would it still imply diminishing marginal rates of substitution?

Answer: The indifference curve would bend outward as in the graph below. Note it is still doward sloping
and still the shaded area to the northeast of the indifference curve would contain all the better bundles
(because of monotonicity). But the line connecting A and B — which contains averages between A and B —
does not lie in this “better” region. Therefore, averages are worse than extremes.

The slope of this indifference curve is then shallow at A and becomes steeper as we move along the
indifference curve to B. Thus, the marginal rate of substitution is no longer diminishing long the indifference
curve — and the indifference curve exhibits increasing marginal rates of substitution.
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Question 3 — On the assumption of monotonicity , “Goods” and “Bads” .

The assumption of monotonicity (i.e. “more is better or at least no worse”) is what makes an item “a good”
rather than “a bad”. Indeed, if we assume that a consumer likes to have more of an item, that’s because that
item is good to him or her. But how do we deal with items that we do not like? In economics, items that a
consumer does not like are called “bads”. For a bad, the assumption of monotonicity is obviously violated. In
fact, for a bad, the opposite holds: the less, the better.

So, suppose that to an individual having more of good 1 is good, while having more of good 2 is a bad. For
example, this individual is a gardener, good 1 are flowers, and good 2 are termites. Suppose also that we
know the tastes of this individual also satisfy strong convexity.

a. Which of the standard assumptions about tastes is violated?
Answer: Monotonicity is violated

b. Inagraph with good 1 on the horizontal axis and good 2 on the vertical, plot a map of indifference
curves for this individual. With an arrow, show the direction where we find bundles that make this
individual better off.

Answer: First, note that indifference curves must be upward or positively sloping. There are two alternative
ways to show this. The first one is shown in the first graph below. Pick a generic bundle (say A} and then
identify those bundles that are certainly better than A, and those other bundles that are certainly worse
than A. Then you can conclude that those bundles that are as good as A must lie in the white regions. Thus
the indifference curve through A must lie in that region too, which makes it positively sloped

X2

Worze than A

A~
A

Bottor than A

Xy

If 1 also know that the tastes of this individual satisfy strong convexity, | know that he strictly prefers
averages to the extremes. Thus his indifference curves must exhibit the shape of those in the graph below.
Why? Because if you take any two bundles on the same indifference curve, and then take a average of the
two, you see that the average is better (because it lies in the region where we have bundles that make the
individual better off).
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c. Isthe MRS negative or positive? How would you define the MRS in this case?
\  Answer: In this case, the MRS would represent the units of good 2 (the “bad”) that you are willing to
accept in order to get an additional unit of the good 1 (the “good”).

Question 4 — bundles of “Bads” /@ Of"l" [N “k

Suppose you do not like cigarette;;r_\d whisky. That is, to you, less is better than more, both for cigarettes
and whisky. Suppose also that, to you, averages are strictly better than extremes. Draw three indifference
curves (with numerical labels) that would be consistent with your tastes.

Answer: The graph below illustrates three such curves. First, note that since less is better (and this applies to
both cigarettes and whisky), the consumer becomes better off in the direction of the arrows at the top right
of the graph. Consistently, the numbers accompanying the indifference curves must be increasing as we
approach the origin. Second, note that the shape of the indifference curves is consistent with averages being
better than extremes. Indeed, if | take A and B that lie on the same indifference curve, the line connecting
them (which contains averages of the two) lies fully in the region that is more preferred.
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Question 6

Consider the following graph:

Xz

1C2
IC1

> X

Suppose that the two indifference curves IC1 and IC2 are representing the tastes of the same individual over
bundles of good1 and good 2. Show that in this case the assumption of transitivity is necessarily violated.
Note that proving this result is equivalent to prove the statement in slide 30 of lecture 2 that if the
assumption of transitivity holds, then the ICs of the same individual cannot intersect.

Answer: Consider the following graph:

X2

—— [C2

IC1

ESY

A is as good as B because they lie on the same indifference curve. A is as good as C because they lie on the
same indifference curve. If transitivity held, then the consumer would be indifferent between B and C.
However, since B and C are on two different indifferent curves, this consumer is not indifferent between B
and C. Therefore transitivity is violated.



Question 5

Assume that the 5 assumptions about tastes hold. Now, consider the graph below showing an indifference
curve. Show that all bundles that lie to the north-east of the indifference curve (i.e. in the shaded area) are
strictly preferred to all bundles that lie on the indifference curve. Note that showing this result proves that a
consumer for which the assumption of monotonicity holds is better off as he moves towards indifference
curves that lie in the north-east region of our graph (slide 26 of lecture 2).

X

Xy
Answer: Pick any point that lies in the shaded area, say E.

X3,
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>
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By monotonicity, E is strictly better than any bundle on the highlighted part of the indifference

curve,

But any bundle on the highlighted part of the indifference curve is as good as any bundle on the non-
highlighted part of the indifference curve.

Then, by transitivity, E is strictly better than any bundle on the non-highlighted part of the
indifference curve.

We have thus shown that E is strictly preferred to all bundies on the highlighted and non-highlighted
part of the indifference curve, Thus E is strictly better than all bundles that lie on the indifference

curve.

Note you can apply the same logic to any bundle that lies in the shaded area above the indifference.
Thus you can conclude that all bundies that lie in the shaded area above the indifference curve are
strictly preferred to all bundles that lie on the indifference curve.
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TUTORIAL 10 — Welfare

Intermediate Microeconomics, Spring 2017

Massimo Scotti

Understanding consumer surplus, producer surplus, total surplus for the society and the idea of
efficiency by looking at cases in which the First Theorem of Welfare fails.

Question 1

The following graph represents a competitive market with a positive externality in production {there

are no other externalities and there are no price distortions).

su

What is the total surplus generated by the competitive market?

ldentify how the total surplus generated by the competitive market is split between
consumer surplus, producer surplus and bystanders’ surplus.

What would be the surplus generated by a benevolent and omniscient social planner?

What is consumer surplus, producer surplus and bystanders’ surplus in the case of the social
planner’s solution?



Answer:

D=MSB

X

To find total surplus, you have to identify the MSC curve, the MSB curve and the quantity
produced. The MSC curve is given by the exercise. The MSB curve is the D curve (because we
are told that there are no externalities in consumption). The quantity produced by the
market is Qu. Then, total surplus is the area comprised between the MSC curve and the MSB
curve up to Qu, that is:

Total surplus generated by the market= area ABCD

Note that you do not need to know the price to find total surplus (what you need is just the
quantity produced and MSC and MSB curves).

To know the total surplus generated by the market is split you bring in the price. The
equilibrium price is P. Thus:

Consumer surplus=PBC
Producer surplus=APC
Bystanders’ surplus=ACD



iv,

§=MC

D=MSB

Q a x
The social planner would decide to produce Q* where MSC=MSB. Thus:

Total surplus generated by social planner: ABE

So, by letting this market with a positive externality in production free to operate we have a
loss in surplus (relative to what we could potentially achieve) equal to the area DCE.

Let’s start from the surplus of bystanders. Since the social planner is going to produce
Q*, there is no doubt that the surplus of bystanders is going to be equal to area AEF (the
difference between private and social cost).

3y
al

dt o x

What about consumer and producers surplus? At Q*, the sum of producer surplus and
consumer surplus is equal to areas ABC-CFE (the difference between private benefit, i.e.
D, and private cost, i.e. S). However, we cannot tell how this surplus is split between
consumers and producers because we do not have information about the price that the
central planner is going to charge for each unit of the good that is produced. For
example, if each unit produced was charged at a price equal to the cost of producing it,
then the whole surplus (the entire area ABC-CEF) would go to the consumers (producers
would strike zero profits since the price of each unit would be just enough to cover
production cost of that unit). If instead the planner was charging for each unit a price
equal to the marginal willingness to pay for that unit, than the whole surplus (the entire
area ABC-CEF) would go to the producers. Furthermore, note that any “pricing” solution



between these two extreme ones would be feasible (i.e. each unit could be sold at any
price between the marginal cost of and the willingness to pay for that unit).

Question 2

Consider a competitive market with no externalities. With the aid of a graph explain why
the introduction of a binding price ceiling would reduce efficiency. Which assumption of
the 1%t theorem of welfare is violated?

Answer:

Consider the graph below. Without a price ceiling the competitive market reached the
equilibrium at point E. Quantity Qu is produced and consumed. Since there are no
externalities, the S and D curves represent the MSC and the MSB curves. Thus, total
surplus for the society at the market equilibrium is equal to area ABE (where PuBE is
consumer surplus and PuwAE is producer surplus). If a price ceiling P¢ is introduced, each
unit must be sold at P¢. This creates an excess demand. Without a price ceiling, the price
mechanism would reduce this excess demand to zero and restore equilibrium. The price
ceiling prevents the price mechanism from functioning. Since each unit must be sold at
P¢, producers would produce only quantity Qc. The total surplus for the society at
quantity Qc is equal to area ABCD. Thus, the price ceiling reduces efficiency by creating a
loss in surplus equal to area DCE.

M

price ceiling

Q¢ 'jrw “a
(A side note: there is also a redistribution effect of the price ceiling with the producer

surplus decreasing to APc D and the consumer surplus increasing to PcBCD).
The assumption that is violated is that there should not be price distortions.

Question 3
Consider the following graph representing a monopolistic market. Assume that there are

no externalities, no policy-induced price distortions and information is symmetric. Is this
market efficient? To answer this question, find:



i. The total surplus of the society at the market equilibrium

ii. The total surplus that would be generated by a benevolent and omniscient social
planner.

iii. What can you say about the price charged by the social planner?

MC

MR

Answer

The monoplosit produces quantity XM where MR=MC (this is the quantity that maximizes
his profits). The price he choose is PM (given the market demand he faces, that is the
highest per unit price he can charge in order to sell X™). Since there are no externalities
and no policy-induced price distortions, the MC curve of the monopolist is also the MSC
curve. And the D curve is also the MSB curve. Thus, total surplus for the society at the
market equilibrium is equal to area a+b+c+d.

A social planner produces where the MSC is equal to the MSB. Thus, he will produce X*.
At X* the total surplus for the society is equal to area a+b+c+d+e. Thus, a monopolistic
market is not efficient because it generates a smaller surplus relative to what a
benevolent and omniscient planner would do. In particular the loss in surplus is equal to
areae.




If the market were competitive, the equilibrium would be were S intersects D. What is S?
It is the MC curve of the monopolist. Hence the equilibrium would be at price p* and
quantity X*. Note that in a competitive equilibrium, output is the same as the one chosen
by the sacial planner, that is, the competitive equilibrium would be fully efficient.

Prices are irrelevant when it comes to a central planner deciding how much to produce
and how to allocate production. The problem solved by the planner is a pure allocation
problem. The planner decides which unit to produce and to whom to allocate that one
unit, making it sure that each unit is produced at the lowest cost for society and then it is
allocated to the consumer that values it most. Essentially, prices become irrelevant
because the role that is performed by prices in a decentralized economy (i.e. competitive
market) is now performed by the central planner.

If you really want to bring prices in, note that they will simply affect how surplus is
distributed. The planner could charge each unit differently, setting a price between the
MSC and the MSB of each unit. The price of each particular unit will then simply affect
how the surplus on each unit is split between the producer and the consumer of that one
unit.

Note that among these pricing solutions there is, of course, also the one that would arise
if the market were competitive. That is the planner could choose a price that is the same
for each unit and equal to p*.



Q%&&‘(’\Oh l

("'(x,/x,,>: KI X’Z F:.g/' c :6 ' j::l(r

- ./1—4-—‘/;- - -"2_""’
. ' A
Wkim (x‘ / 7-:.) = (”’/ ‘f) => MBS %: :.-_3_;(

We  lwve 3x
{ 'f‘é'l.,_ = 2 -
¢ > éxa-:.zq -3x, D B4, = 4'—'/211

CJ) Wt o~ MRS = £ Sy X
N . Z _ \ S
'3 x, ——2—_'—>X—1_2xbc,)

Keo\/(f(:

sz*é-x.,_ =24 (z)

Wb (1) (o () bxpsbx, =24 D %, 2 2 -4 |

6) See

s ot
7o

JL\) (’((4,2—): &



Ques+ion 2

Suppase f =3 L=6, T=2¢

a

) Wl DC,$2./‘ 3;_,_,. 6'2:,_:-2‘/- -_-.) X, = 4—"/;1: Cl)
W X, >

;X v fx, = 24_ ¢ DX, =23-x, ()

Wl X, =0 x,=3

X,z23+2=¢

Cost= 3x2 v fxa 4 6x1 = 30>24 - Ut ,oo.cs:?:&
we Ca‘beJ [‘Aﬂ(_ MRS = - X # P
/ m— / -
Z, _F: =/ xa_:xl ‘l)
b (1) i, ). &
L-3—x,_ -@ —ZZ‘L :3-=>x2=§£.x’:3/?a_:/
Y 5 = 4
u(?/a,,%_): 'LZ.,_ =f.25
At M ik

H(z,s):é)s’-z: . aptiud hodl 5 .+ /of% i

O\Ph‘w«-ﬁ budbe = (2'3\



Question 3

S«f;mc Flz k)= Tk
O\) S

Cio= WL =

/ QO
6) In A o rit
;ﬂ;;% 0l + 5k
/
St -

ZA = S0 (2)
) -' In e lon
J

Queshon 4

We fuow C()L) zlop + 2t

Ave(x) =

w bn

'€ kKao = /O
We kaow, /?-/o>f‘

D

Lyafv.ﬁe E:S’ g Zz =

Avca):mzc('x) =) x=2x

r=S  w=/ro

SO0 D k=50 =D 7=,

(e(owww'c, c..u'F)

’f/Q’S:——‘g— =>"-—€ ::"./_Oz. :ZZC’)
z z e
b ) s (2)

So
e 8

run A, ,A,,'m w(Z(' Cliooie /g:/a /idfcsc/a/szs‘/

x ;/ M (x) = 2%

] x*
xZo:—O/ 65 =0

Firm S’Jlou/;/ﬁr._—.aza' o S




’ Ik e Lf
N Swﬁ’(f C) ;‘f/o? CLrve S'&A)éjé f "l" H
0,{4»'/ Nhab jmlr e

d) gufaf'oSL € (x)=loo + x*

AC(%)> 12 v x| mc(x) = 2x

AC(x) = mc(x) = L’;i—- +X = 2%

b < lo0
x
?ﬁfi- ‘??&-'—?;_ﬁ
Que Shon b
a
-~ | {
) EVp_ /Lxlo-t—AxH-»:i EV, = 7

b) Suppese uU(x)= z*
EU'S:'/LXIOZaa—‘/&xq:': sg¢ - €L, = 7 = 49

/

So EUg> EUY D Sepluan cill thoose f8

C) Qdfﬂw 9&__ r_.s ;',s-)‘i {gy‘i? . Sba /Of&)éf.f y7 f—w.é(c over /%‘, Cc‘*?";‘-r-"
o o ;/..,éd e
ovkeoncc pren Mo?A ’47 bt fave Me Same &)Sﬂcdéa/ ol



