Are the following choice functions consistent with that of a “rational man”?
Let u, v:
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Answer:

To see if the person using this choice function is rational, it is the same as checking if their choice function satisfies WARP. Note that a choice function by itself has nothing to do with preferences. This person chooses x if x satisfies the two conditions above. Nothing is mentioned about preferences. Also note that nothing is said about u or v. They are just random functions. Since we do not have preferences, it would not make sense to call them utility functions.
To determine if it satisfies WARP, we need to first state it.

A choice function, C, satisfies WARP if:

 x, y
[image: image6.wmf]B

A

Ç

Î

 , x
[image: image7.wmf])

(

A

c

Î

, y
[image: image8.wmf])

(

B

c

Î

 
[image: image9.wmf]Þ

 y
[image: image10.wmf])

(

A

c

Î

 and x
[image: image11.wmf])

(

B

c

Î


(So if x and y are both in A and B, x is in the choice of A, and y is in the choice of B, then x must be in the choice of B and y must be in the choice of A)

So we need to check if the statement is true. First we assume that the assumptions of the statement are satisfied:    x, y
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By definition of my choice function, since x
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(1)     u(x) 
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Similarly since y
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(2)   u(y) 
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The trick to this problem is just realizing that x and y are both in A and B. Since (1) has to be true
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, in particular it must be true for a= y, since
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, it must be true in particular for b= x, since
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u(y)        and      v(x) 
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and from (2) we have

u(y) 
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This of course is only true if u(x) =u(y) and v(x) =v(y).

Again using (1) and (2) we get 

u(y) = u(x) 
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u(x) =u(y) 
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u (b)        and     v(x) = v(y) 
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Hence by the definition of our choice function, x
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So we have shown if x, y
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, which is exactly what we wanted to show.  This person’s choice function satisfies WARP, so he or she is indeed rational.
Q.E.D.

b) Let 
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 be the set of all the v-maximizers of A. We say x
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Answer: Again this problem just boils down to definitions. To determine if this person is rational we need to check if their choice function satisfies WARP.
I think a lot of you got confused on the notation and the meaning of this weird 
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 thing, and what it means to be a “v-maximizer”. Note that 
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 is simply the set of the elements in A that make v the largest.
x is a v-maximizer of A if it gives the maximum value of v for all elements in A. Formally it is written:

x is a v-maximizer of A if v(x) 
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 .In this case we can write 
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Similarly x is a u-maximizer of 
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So what you are doing is first picking the set 
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from which makes v the largest, and then out of this set, choosing the elements that make u the largest. This is different from before because before we needed

  u(x) 
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   to hold simultaneously.

Now we are picking “maximums of the maximums”. 
To check if this choice function satisfies WARP, again we will assume that x, y
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 is true, and try to show that x 
[image: image62.wmf])

(

B

c

Î

and y
[image: image63.wmf])

(

A

c

Î

.

Since x
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(3)    v(x) 
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 (4)   u(x) 
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Similarly since y
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(5)    v(y) 
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(6)    u(y) 
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Again realizing that since x and y are in both sets A and B, (3) thus implies

(7)    v(x) 
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  since it holds for all a in A, in particular it must hold for a = y (since y is in A). Similarly we have from (5) that 
(8)    v(y) 
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(7) and (8) together imply that

(9)     v(x) =v(y).

 Again this implies that x must be a v-maximizer of B and y a v-max of A since (9) and (3), and (9) and (5) imply (respectively) 

(10)     v(y) =v(x) 
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(11)     v(x) =v(y) 
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By definition we can write now that 
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Now we can do the same trick. Since
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u(x) 
[image: image83.wmf]³

u(y).

Since
[image: image84.wmf])

(

B

x

v

b

Î

, (6) implies that

u(y) 
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so u(x) =u(y)
Now we can write:
(12)    u(y) =u(x) 
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(13)    u(x) = u(y) 
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So collecting (10), (11), (12) and (13) we have shown

(12)    u(y) =u(x) 
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(10)     v(y) =v(x) 
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(13)    u(x) = u(y) 
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 (11)   v(x) =v(y) 
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Which is precisely by definition that that x 
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. Hence this is a rational person.
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