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1. Consider a given choice set X. Let us start by de�ning on X �X the

binary relation �, where x � y expresses strict preference of x over y.
Use this to de�ne weak preference and indi¤erence as: x � y , y � x
and x � y , (x � y and y � x). For a general binary relation B, we
say that:

B is asymmetric if: For no x and y, we have both xBy and yBx.

B is negatively transitive if the following holds for all y 2 X:

(xBz) =) (xBy or yBz): (1)

We can call the binary relation � on a setX a preference relation if it is

asymmetric and negatively transitive. Explain the sense in which this

formalization is the same as the formalization of rational preference

relation given in De�nition 1.B.1 of MWG.

2. Let us start with strict binary relation � de�ned on X � X, and let
us see how far we get without the assumption of negative transitivity.

So, in this excercise, we only require that � must be asymmetric and
transitive. Assume throughout that X is �nite.

(a) If � is asymmetric and transitive, is it necessarily acyclic? Either
provide a proof or counterexample. (� is cyclic if for some posi-
tive n there exist points x1; :::; xn 2 X such that x1 � x2 � ::: �
xn � x1. If no such cycle exists, � is acyclic)

(b) De�ne � as x � y , (x � y and y � x). Show that if � is

asymmetric and transitive, then � is re�exive and symmetric.

Show by counterexample that � does not need to be transitive,

though.
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(c) Show that if � is asymmetric and transitive, then there exists a

function u : X ! R such that x � y implies u (x) > u (y).
(d) Now, let us not assume anything of � except that it is a binary

relation, and that there is a function u : X ! R such that x �
y implies u (x) > u (y). Does this mean that � must necessarily

be irre�exive? Asymmetric? Transitive? Negatively transitive?

Acyclic?

3. Let X = fx1; :::; xng and let S be an arbitrary subset of X. Consider
a decision maker, who uses the following sequential choice procedure

to choose an element from any given set A � X. The decision maker
examines sequentially the alternatives in A in the order of the indexes,

(i.e., if xi; xj 2 A and if i < j, then xi is examined before xj), and as
soon as she confronts an element that is a member of set S, she stops

and chooses that element. If none of the elements of A is a member of

set S, then the decision maker chooses the last element of A. The set

S is thus the set of "satisfactory" elements. This sequential procedure

is called satis�cing procedure (due to Herbert Simon).

(a) De�ne formally the choice function for all possible subsets of X.

(b) Does the resulting choice structure satisfy the weak axiom of

revealed preferences?

(c) Can you write a utility representation for the revealed preference

relation implied by this choice structure?

4. Consider the following choice function induced by a complete and tran-

sitive preference relation � on X:

For all A � X; x 2 C� (A;�)() y � x for all y 2 A:

Show that C� (A;�) is a legitimate choice function satisfying theWeak
Axiom. Consider the welfare interpretation of this choice function.

5. Consider the following model of decision making. Let X;Y � R and
suppose that there are two well de�ned (sub-utility) functions u; v :

(X � Y )! R.
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The preferences of the decision maker are parametrized by a real num-

ber � > 0 and given by:

(x; y) �
�
x0; y0

�
if either

u (x; y) > u
�
x0; y0

�
+ �; or��u (x; y)� u �x0; y0��� � � and v (x; y) > v �x0; y0�

In other words, the decision maker uses u as the primary criterion in

her decision making, but this primary criterium can not distinguish

alternatives that yield utilities that are less than � apart from each

other, in which case the secondary criterium is used. When is the

above preference relation transitive? How would you describe weak

preference and indi¤erence? Are they transitive?

3


