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1 The main idea

If we do not know what a consumer’s preference is but can observe his consumption choice under
various prices, can we infer about his preference? For the question to be meaningful, suppose that
the consumer’s choice is consistent with the rational decision modeled in Chapter 6. For simplicity,
assume that his preference relation, albeit unknown to us a priori, satisfies the three axioms, is
monotone, smooth and exhibits diminishing MRS. Consequently, given any nonnegative prices and
income, the consumer’s optimal consumption bundle is unique and lies on the budget line. Now
suppose that the consumer is observed to choose a bundle (Z1,Z2) when the price is p; for good 1
and po for good 2. From this we immediately know that the consumer’s income at this instance is
equal to p1Z1 + p2Z2, so his budget line follows the equation

P1T1 + P22 = p1X1 + P22

and his budget set is the shaded area in Figure 1, with the bundle he chose labeled A. Now let B

slope= —p; / D2
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Figure 1: The grey area: the budget set when A is chosen

refer to any point in the grey area except A. By definition of a budget set, B is affordable to
the consumer when he chooses A. The fact that he chooses A over B should reveal to us that he
prefers A at least as much as B, otherwise he would not have chosen A. Furthermore, by unicity
of the optimal bundle, we deduce that he prefers A to B. In sum, from an observation such as
Figure 1 we can infer that the consumer likes A more than any bundle in the grey area except A.

Thus, we say that bundle A is directly revealed preferred to bundle B, denoted by A >4 B,
iff B belongs to the budget set given which the consumer chooses A. Note that this definition is
based purely on what the consumer actually does rather than what he really thinks. But, armed
with the notion of revealed preference, one can go a long way from even a single datapoint such as

b

“the consumer chooses A given prices (p1,p2).” To illustrate, suppose that the prices and income



are altered in such a way that the bundle A remains affordable to the consumer. That results in
two implications through a revealed-preference argument, demonstrated below.

Prediction While there is no way for us to predict the consumer’s new consumption quantity given
the altered prices and income, as we do not know what his preferences are, we nonetheless
can give qualitative predictions such as whether his consumption of the good rises or falls
because of the budget shock. This is obvious by inspection of a graph such as Figure 2, where

slope= —p1/p2

Figure 2: pj < pi

the budget line after the price shock becomes flatter than before while the original chosen
bundle A, due to a certain change in the income, remains on the new budget line. In the new
budget set, the light grey area can be excluded because all the points there have been directly
revealed worse than A while A is still affordable given the new budget set. That leaves the
dark area as the only possibility. By monotonicity of the preference relation, we can further
narrow the possibility down to the segment AC' except A.

Welfare comparison Since the bundle A before the price and income shock is still affordable
after the shock, the consumer is better-off. He would not be worse-off than before the shock
because he can still choose A, the best bundle before the shock. Furthermore, the consumer
is better-off: Note that the indifference curve passing through point A is tangent to the steep
budget line at A; by diminishing MRS this indifference curve cuts into the interior of the dark
area. Hence there is a point such as D in Figure 2 that belongs to both this interior and the
curve; with monotone preferences, the consumer can do better than D by consuming slightly
more of both goods, which he can afford because D is not on the budget line.

It should be kept in mind that both implications require the premise that the bundle chosen under
the original budget is still affordable under the new budget (c.f. Exercise 4).

Since the first implication is the same as the reasoning in signing the substitution effect in
Chapter 8, we focus on the second implication next.



2 Welfare comparison

2.1 Interpersonal comparison

Two individuals live in different economies in different currencies, given different incomes and facing
different market prices. Would one of them rather switch identities with the other so as to swap
their given market prices and incomes? This question might sound impossible to answer without
information about their preferences or incomes, but the answer turns out to be Yes if one of them
can still afford his current choice if he assumes the identity of the other. For example, imagine a
world of only two commodities: coffee and sandwiches. Say Ian lives in a town where he has to
pay 4 dollars per cup of coffee and 6 dollars per sandwich, and he consumes 3 cups of coffee and
2 sandwiches per day; whereas, Jing lives in another town where the prices are 10 yuans per cup
of coffee and 12 yuans per sandwich, and she consumes 2 cups of coffee and 3 sandwich per day.

Then, assuming monotone preferences, we can calculate that the income for Ian is equal to
4x3+6x2=24
dollars per day, and the income of Jing equal to
10x2+12x 3 =56
yuans per day. In Jing’s town, the bundle (3,2) chosen by Ian costs
10x3+12x2=>54

yuans, less than Jing’s income of 56 yuans. Thus, if Ian lives in Jing’s town and has Jing’s income,
he can still afford his original bundle. Then it follows from the revealed-preference reasoning
explained in the previous section that Ian would be better-off swapping identities with Jing. Would

Jing also like to switch? Her current consumption (2, 3) in Ian’s town costs
4x2+6x3=26

dollars, bigger than Ian’s income. Thus, in switching with Ian, Jing cannot afford her current
choice. Hence the revealed-preference reasoning is not applicable to her case. That, however, does
not imply that Jing would reject the switch; we do not have enough information to predict one way
or the other for Jing’s case (see Exercise 3 for a precise treatment).

2.2 What we can infer from macroeconomic indices

By the same token, one could sometimes make welfare inferences from an aggregate economic
index, which is a weighted average of either the prices or the quantities of the goods consumed in
the current year, with the weights measured by the expenditures of the various goods in a base
year. Specifically, denote:

e 2! := the quantity of consumption of good k in the current year ¢

° xi := the quantity of consumption of good k in the base year b

e p! := the price of good k in the current year ¢



° pz := the price of good k in the base year b
A quantity index based on the base-year quantities is defined to be

o pll’a:ﬁ +... —i—pfbacfl
7 = .
phab + ..+ phad,

Now suppose the news is that £, < 1. That means, by definition of .7,
plix'i —i—...—i—pfl:rf1 <p1{:vl{ —i—...—l—pﬁx%.

If we make an assumption, routine in macroeconomics, that the entire economy were as if a single
consumer, then the above inequality says that what this representative consumer chooses in the
current year, (x},...,x%), would have been affordable in the base year. Consequently, by the
revealed-preference reasoning, the representative consumer would rather go back to the base year
than stay in the current year, just like Ian would rather become Jing in the previous subsection.
In other words, the representative consumer of the economy is worse-off.

There are also quantity indices based on base-year prices, price indices based on base-year
quantities, and those based on base-year prices. The inference methods on them are analogous.

2.3 Sales tax rebate

It is straightforward to demonstrate, with a revealed-preference reasoning, that sales tax hurts
consumers. A sales tax, say on good 1, increases the price that a consumer has to pay for good 1.
That pivots the budget line around its xo-intercept and hence shrinks the consumer’s budget set.
Thus, whatever the consumer chooses with the sales tax belongs to his budget set without the sales
tax. Hence the consumer would do better without the sales tax than with the tax.!

In imperfect situations where a sales tax is deemed necessary, say consumption of the good
may hurt the environment, is there a way to compensate the welfare loss caused by the tax? A
natural idea is to return the tax revenue back to the consumer. One might think that such a tax
rebate can restore the consumer’s income and hence his welfare (while the sales tax reduces his
consumption deemed harmful to the environment). But is that really true? To figure that out,
let p; be the price of good 1 without the sales tax, and ¢ the sales tax rate so that the price of good 1
with the sales tax becomes p;(1+1); fix the price of good 2 to some constant pe, and the consumer’s
income without the sales tax to be m; and denote (Z1,Z2) for the consumption bundle chosen by
the consumer given the sales tax and the tax rebate. Hence the revenue raised by this sales tax is
equal to pitz;, which is returned to the consumer so that his income becomes m + p1tz;.2 Thus,
the consumer’s budget constraint given the sales tax and the rebate policy is

p1(1+t)x1 + poza < m+ pitzy.

! Real-world vindications of such revealed-preference reasoning can be easily torn from the headlines, e.g., the
violent protest against the Macron gas tax in France at this moment.

2 If you wondered how that could be done in the real world, think of such rebate as an idealized model for the
practice of using the tax revenue to pay college professors to teach intermediate microeconomics thereby enabling the
consumers to earn back the money they paid to the tax agency. Anyway, with this rebate model we are just assuming
the best case scenario of sales tax to argue that the tax hurts the consumer even in the best case scenario.



This inequality is satisfied when (z1,22) = (Z1,Z2), as (Z1,Z2) is the consumer’s choice given the
sales tax and the rebate policy. Hence

p1(L +1)T1 + paZa < m + p1tay,
which, with p;tZ; canceled out on both sides, is equivalent to
P1T1 + p2Za < M.
That means (x1,z2) = (Z1,T2) also satisfies
P1&1 + pax2 < m,

the budget constraint without the sales tax. In other words, whatever the consumer chooses under
the sales tax and rebate policy would be affordable without the sales tax. Therefore the revealed-
preference argument goes that the consumer is worse-off with the policy than without. That is,
even an entire tax revenue is still not enough to make up for the welfare loss caused by a sales tax.
The argument is illustrated by Figure 3.
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Figure 3: A: the choice given l4 (tax & rebate); B: the choice given Ip (no tax)

3 Indirectly revealed preference

With only one datapoint such as “the consumer chose bundle (x1,x2) given prices (p1,p2),” we
have not enough information to infer the consumer’s preference between (x1,z2) and those bun-
dles (2, x%) for which
p1ay + paay > prry + paza,

because this inequality does not imply that (2}, %) is affordable given prices (p1,p2), hence we
cannot conclude that (z1,z2) >4 (2, x}); nor can we conclude the reverse, lacking other datapoints.

If we have multiple datapoints, however, we might be able to infer the consumer’s preference
between bundles neither of which is directly revealed preferred to the other. For instance, suppose
that we have two observations: first, the consumer chose bundle (x1,z2) given prices (p1,p2) while
bundle (2!, 2%) was affordable, i.e.,

Pz + pazhy < pra1 + paze;



second, he chose bundle (2, z%) given prices (pf,ph) while (2}, z) was affordable, i.e.,

i + oy < ol + et
The first observation implies (z1,z2) > (27, 24%), and the second implies (zf,2%) =4 (2}, 2}). If
the consumer’s behavior is consistent with a rational decision, his preference should be transitive, so
the inferences (x1,x2) =4 (2, 24) and (2, 24) =4 (2, 2}) combined should imply that he prefers
(x1,22) to (27, 2%). In this case we say (x1,x2) is indirectly revealed preferred to (2}, z5).

In general, we say that bundle A is indirectly revealed preferred to bundle B, denoted by
A 7 B, iff, for some integer m > 2 and some bundles C1,...,C),_1, we have

A>-@C'1 >@~">—@Cm_1 —q B.

Figure 4 illustrates such an example with two datapoints: A >=4 C and C >4 B. Since bundle B
lies above the budget line [4 given which A was chosen, and we have no observation where B was
chosen, there is no direct revealed preference between A and B. But indirect revealed preference
between them is available: since A =4 C and C >4 B, we have A = s B.
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Figure 4: A: the choice given budget line [4; C: the choice given budget line I

4 When can one’s behavior be rationalized?

The exercise of inferring one’s preferences from his choice relies on the premise that his choice
is consistent with rational decision-making. But then how do we know if this premise holds or
not? Asking our subject “Are you rational?” would be silly. Even if he meant to tell us the
truth, our subject’s perception about himself may differ from the reality of himself. Furthermore,
even if his choice is consistent with a rational decision-making procedure, he need not be following
that process consciously, calculating his MRS condition and watching out for the corner solutions
in figuring out what to buy in grocery stores, nor would he necessarily know even if he followed
the procedure subconsciously. Thus we take a behavioral viewpoint. Instead of asking whether a
decision maker is rational or not, we ask whether his behavior is rationalizable or not, i.e., whether
or not there exists some preference relation satisfying the three axioms such that the choices we
have observed him make coincide with the solutions of the decision problem with the preference



relation as the objective. If the answer is Yes then we can conclude that our subject behaves as
if a rational decision maker maximizing his preference subject to his budget constraint. Now that
rationalizability is purely about a person’s observed actions rather than his mind, a condition for
rationalizability should also be purely about his observed actions. Economists have found two such
conditions. One is called the weak axiom, and the other strong axiom, of revealed preference.

To be brief in the rest of the chapter, we shall use consumer as the shorthand for the dataset
that records all the choices that the consumer made in response to various market prices. Based
on this dataset the relations =¢ and = , are defined as in previous sections.

4.1 The weak axiom

A consumer is said to satisfy the weak axiom of revealed preference (WARP) iff
A >y B = not[B >g A (1)

for any bundles A and B. That is, if A is directly revealed preferred to B in one observation,
then there is no other observation where B is directly revealed preferred to A, otherwise is a
contradiction. Hence it is obvious that satisfaction of the weak axiom is a necessary condition for
a consumer to be rationalizable.

Figure 5 shows an example where the weak axiom is violated. There, bundle A was chosen
given budget line [4, under which bundle C lies, hence A =4 C. Whereas, A also lies below ¢,
the budget line give which bundle C was chosen, hence C' >4 A.
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Figure 5: A violation of the weak axiom

To illustrate how to check the weak axiom numerically, consider for example the following
dataset of a consumer in a world with only two goods:

1. when prices p; = 2 and pa = 2, the chosen bundle (x1,z2) was (10, 1);
2. when (p1,p2) = (2, 1), (21,22) = (5,5);
3. when (p17p2) = (172)7 (xlva) = (5)4)

First, make the following table, where the three rows correspond to the price pairs in the three
observations, and the three columns the chosen bundles respectively. In the cell on row ¢ and column



j(t=1,2,3 and j = 1,2,3), enter the total expense of the chosen bundle in the jth observation
under the prices in the ith observation. For example, in the row-2 column-3 cell, $14=%$2 x 5 + $1
x 4, signifying that the consumer would have spent $14 had he chosen bundle (5,4) in observation 3
given the prices ($2,$1) in observation 2.

(10,1) | (5,5) | (5,4)
($2,$2) | $22 | $20 | $18
($2,$1) | $21 | $15 | $14
($1,$2) | $12 | $15 | $13

Next, infer direct reveled preferences row by row. In the first row, 22 > 20 and 22 > 18, meaning
that when (10,1) was chosen, bundles (5,5) and (5,4) are each affordable, hence (10,1) >4 (5,5)
and (10,1) >4 (5,4). In the second row, 21 > 15 > 14: when (5,5) was chosen, which costed $15,
bundle (5,4) was affordable while (10,1) was not. Hence (5,5) >4 (5,4). By the same token, the
third row implies that (5,4) >4 (10,1). Collecting all the inferences, we find (10,1) =4 (5,4) and
(5,4) >4 (10,1), which violates (1), hence the consumer does not satisfy the weak axiom.

4.2 The strong axiom

While the weak axiom is a necessary condition for rationalizability, it is not sufficient. To show the
insufficiency, consider the following dataset of a consumer in a world with three goods:

1. when the prices (p1,p2,p3) = (1,3, 10), the chosen bundle (z1,z2,x3) = (3,1,4);
2. when (p1>p27p3) = (47376)7 ($1,$2,1’3) = (27573)a
3. when (p17p27p3) = (]—7 175)) (.Tl,$2,l’3) = (4747 3)

As in the previous subsection, make the following table of expenses. For example, in the row-3
column-1 cell, $24=%$1x 3431 x 1435 x 4, meaning that the bundle (3, 1,4) chosen in observation 1
would have costed $24 had it been bought given the prices ($1,$1,$5) in observation 3.

(3,1,4) ] (2,5,3) | (4,4,3)

($1, 83, $10) |  $46 $47 $46
(84, $3, 86) |  $39 $41 $46
($1,$1,$5) | $24 $22 $23

Now infer from the table direct revealed preferences. The first row means (3,1,4) >4 (4,4, 3), the
second row means (2,5,3) =4 (3,1,4), and the third row, (4,4,3) =4 (2,5,3). Note that there
is no violation of the weak axiom; however, (3,1,4) =4 (4,4,3) and (4,4,3) >4 (2,5,3) together
mean (3,1,4) =+ (2,5,3), reversing the inference (2,5,3) =4 (3,1,4). That is impossible if the
consumer is rationalizable.

Thus, the weak axiom does not suffice rationalizability. A condition that suffices is the strong
axiom. To introduce the axiom, define a relation >, by, for any bundles A and B,

A=.B<>[A>gy Bor A>, B];



in other words, A >, B means bundle A is directly or indirectly revealed preferred to bundle B. A
consumer is said to satisfy the strong axiom of revealed preference (SARP) iff

A >, B = not B =, 4] (2)

for any bundles A and B.
If you find Eq. (2) terse to penetrate, note that it is equivalent to

not [A = B =, 4],
which, by definition of >, and > », is equivalent to
not[A >q Cy =g -+ =9 Cp_1 =9 A for some integer m > 2].

In other words, the strong axiom requires that there be no cycle of direct revealed preference of
any length. The shortest cycles is of length 2 (m = 2), in the form of A >4 C; >4 A. One readily
sees that the strong axiom implies the weak axiom, as the weak axiom, Eq. (1), is equivalent to

not[A >4 B =4 4],

ruling out only 2-cycles, whereas the strong axiom rules out all cycles.

4.3 The strong axiom is necessary and sufficient for rationalizability

It is clear that the strong axiom is necessary for rationalizability, because violation of the axiom
means that the dataset has a cycle A -9 C1 =g -+ =9 Cph—1 =9 A of some length m, which by
transitivity implies that the consumer prefers A to A itself, a contradiction. What is nontrivial,
however, is that the strong axiom is also a sufficient condition for rationalizability. This mathe-
matical fact was first proved in full generality by the late Marcel Ket Richter [1].3 The following is
a sketch of the reasoning why the strong axiom guarantees rationalizability.

Proving rationalizability of a consumer amounts to constructing a preference relation that
meets two conditions: (i) it satisfies the axioms of completeness, reflexivity and transitivity; and (ii)
the consumer’s choices under various prices each maximize the preference under the given prices.
A candidate for such a preference relation is naturally the revealed preference >, defined based
on the consumer’s choices. It meets Condition (ii): that a bundle (z1,z2) is the chosen one given
prices (p1,p2) means (x1,22) =g (z],x}), and hence (z1,x2) =, (2}, 25), for all (2, )) such that
plx’l + pgx'Q < p121 + pexa. To check Condition (i), which requires that the weak preference =,
associated with =, be complete, reflexive and total, define =, by

Ar,B<=[A>,Bor A= B]. (3)

3 He was this author’s graduate school advisor. Richter was initially hired by the University of Minnesota to
teach finance. The epiphany that uplifted him to abstract economics happened almost 60 years ago, when Richter,
then a young assistant professor, stood in a hallway waiting to have a conversation with the late Leo Hurwicz, his
senior colleague, who was in the middle of a conversation with a graduate student. Frustrated by the student’s vague
articulation, Hurwicz asked a question loudly, which Richter overheard: “Do you mean for all z there exists a y, or
there exists a y for all 7”7 Even a simple transposition of quantifiers as such can make a world of difference! The
revelation dawning on Richter, he soon started the journey to mathematical economics and became a pioneer thereof.



For any bundle A, A = A, so A >, A by definition of =, hence >, is reflexive. It is also transitive
because its strict part >, is transitive, and >, is transitive because of the strong axiom.

What remains to check is completeness of =, i.e., for any distinct bundles A and B, if we
do not have A =, B then we must have B =, A. That, however, is not necessarily true, for there
can be distinct bundles A and B such that we have neither A >, B nor B =, A. For instance,
the consumer might have never chosen A or B in our dataset; then the most we can infer about A
and B is that there might be some bundles C and D such that C >, A and D >, B, but that does
not imply a relation between A and B. To achieve completeness, we need to extend the relation >,
to the entire set of possible bundles in a manner that does not violate the strong axiom.

To illustrate such an extension, consider only the case where there are only finitely many
possible bundles for the consumer to choose. Start with any pair of bundles such that A =, B.
For any third bundle C' that is related to A or B via >, append C to the list according to its
ordering: say C' >, A, then the list becomes C' >, A =, B; if B =, C, then A =, B >, C; else, C
is revealed worse than A and better than B, then write A =, C =, B. There is no contradiction in
constructing this list, because =, by the strong axiom is transitive. Hence we obtain a list of three
bundles, ordered by =,: Y1 =, Ys =, Y3. Continue this process, adding to the list any other bundle
that is >,-related to some members in the existing list, until there is no more distinct bundle to
add to the list. Such a maximal list is in the form of

Yi = Yiu oo = Y

for some integer k. Then start with another bundle outside the previous list and construct another
maximal list analogously,
L1 = L2 > x ot x Z]‘

for some integer j (j = 1 if Z; is not >=,-related to any bundle other than itself). Note that no
member of the second list is »,-related to anyone of the first list, otherwise it would have been added
to the first list already. Thus, we can simply declare Yy =, Z; without violating the transitivity
of =, (or the strong axiom). With this declaration we merge the two list into one:

Yi = Yamu oo = Yo =i 21 =i o =i =i 2.

For any bundle outside this list, repeat the above procedure. Since there are only finitely many
possible bundles, the procedure will eventually halt, and we obtain a list that exhausts all possible
bundles. It follows that, with >, fully extended by the above procedure, for any distinct bundles A
and B, either A >, B or B =, A, with >,. Then the corresponding >, defined by Eq. (3) based
on this extended >, is complete. Thus we have constructed a complete, reflexive and transitive

preference relation that rationalizes all the choices of the consumer.?

5 Exercises

1. Draw a figure analogous to Figure 2 to illustrate the revealed-preference argument in the case
where p| > p1.

4 When the number of possible bundles is infinite, the proof is similar, though the above procedure, based on
mathematical induction, needs to be justified by an additional mathematical axiom (which one would learn in a
course of set theory or real analysis).
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2. With the notations in Section 2.2, define a quantity index &2, with the goods weighted by
current year prices,
_ piri 4
" et phat,

and a price index %), with weights determined by the base-year quantities,

_ i+ phal,
pRal + -+ phat,

p -

a. If the news is that &2, <1 (e.g., “GDP has dropped!”), is the representative consumer
better-off (than the base year), worse-off, or there is insufficient information to tell one
way or the other?

b. If the news is that o C

phat + -+ phal,

%, < )
P phal + -+ phab

is the representative consumer better-off (than the base year), worse-off, or there is
insufficient information to tell one way or the other?

3. Recall from Section 2.1 the data about lan and Jing:

situation  p. Ps T Ts
Tan $4 $6 3 2
Jing ¥10 ¥12 2 3

Assume that both Tan and Jing have preference relations that satisfy the three axioms, are
monotone, smooth and exhibit diminishing MRS. With specific numbers available, we can do
more than in Problem 2:

a. On a coordinate system with the horizontal axis z. standing for the quantity of coffee,
and vertical axis x, for the quantity of sandwich, draw the budget line given to Jing and
label it [;; and draw the consumption bundle chosen by Jing and label it J.

b. On the same diagram obtained in the previous step, draw the budget line I; given to lan
and the consumption bundle I chosen by Ian.

c. Regarding Jing’s preferences, is bundle J directly revealed preferred to bundle I7 Would
Tan be better-off in assuming the income and prices given to Jing?

d. Regarding Ian’s preferences, is bundle I directly revealed preferred to bundle J? Do we
know for sure that Jing is better-off in having the income and prices given to Ian?

e. Does the budget set given to lan contain bundles outside the budget set given to Jing?
Do we know for sure that Jing is worse-off in having the income and prices given to Ian?

f. Suppose that the data about Jing is not the last row in the above table, but rather

situation  p. Ps T Ts
Jing ¥10 ¥14 2 3

11



On the above-described x.-xs diagram, redraw Ian’s budget line [; as before, and draw
Jing’s budget line I, according this data rather than the one in the previous table. Is
Tan’s budget set completely contained by Jing’s budget set? Now do we know for sure
that Jing is worse-off in having the income and prices given to Ian?

4. We have argued that the sales tax and rebate policy makes a consumer worse-off because, as
in Figure 3, the optimal bundle A given the budget line [4 with the policy is still affordable
given the budget line [p without the policy. However, if the budget line switches from [p
without the policy to [4 with the policy, the bundle A remains affordable. Why then is it not
true that the consumer is better-off if his budget line switches from Ip to [4? (If it were true
then the sales tax and rebate policy would make the consumer better-off, a contradiction to
what we have demonstrated in the text.)

5. Here is a table of the prices and demands of a consumer Kate, whose behavior was observed
in the following three different, independent situations.

situation p; p2 1 X9

A $2 $4 6 2
B $5 $ 3 5
C $8 $2 5 4

Assume that Kate’s preference relation satisfies all three axioms, is continuous and monotone,
and exhibits diminishing MRS.

a. Draw a diagram that contains, for each of the three observations, Kate’s budget line.
Label the bundle chosen in each case by the letters A, B and C, and the budget line in
each case by l4, I and I¢.

b. Does Kate’s behavior satisfy the weak axiom? Does your answer suffice a conclusion on
the rationalizability of Kate’s behavior?

c. Does Kate’s behavior satisfy the strong axiom? Does your answer suffice a conclusion
on the rationalizability of Kate’s behavior?

d. On the above diagram:

i. Shade with a light color all the points that are certain to be worse for Kate than
bundle B.

ii. Shade with a dark color all the points that are certain to be better for Kate than B
(use Exercise 10.b in Chapter 5).

iii. Which region does Kate’s indifference curve passing through B belong to?

6. Here are three independent observations of the consumption bundle (z1,z2,23) chosen by
Larry given the price vector (p1,p2,ps3) in a three-commodity economy.

situation p; p2 p3 X T2 T3
A $1 $2 $3 5 3 2
B $3 $2 $1 4 1
C $2 $3 $1 6 4 1

&> LH
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a. Based on the above data, produce a table, analogous to the ones in Sections 4.1 and 4.2,
that shows the expenditures of the bundles given various price vectors.

b. Is Larry’s behavior consistent to the weak axiom? The strong axiom? Rationalizable?
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