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Questions on notes

I I have this impression from reading the definitions that lower
hemicontinuity is an easier condition to satisfy than upper
hemicontinuity, because lower hemicontinuity just asks for a
non-empty intersection, whereas upper hemicontinuity wants
an inclusion in a larger set. Is it wrong to think of the two
definitions in this way?

Yes, that’s the wrong way to think
about it. If Φ(x) is non-empty then it is indeed true that
Φ(x) ⊆ V ⇒ Φ(x) ∩ V 6= ∅. The problem is that, ignoring the
quantifiers for a moment, upper hemicontinuity is
Φ(x) ⊆ V ⇒ Φ(y) ⊆ V while lower hemicontinuity is
Φ(x) ∩ V 6= ∅ ⇒ Φ(y) ∩ V 6= ∅. So, in the non-empty valued
case you’re weakening both the left hand side and and right
hand side of the implication.
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more questions on notes

I What does x� y mean, and why?

x = y⇔ ∀i : xi = yi

x ≥ y⇔ ∀i : xi ≥ yi

x > y⇔ x ≥ y and x 6= y

x� y⇔ ∀i : xi > yi

I Is there a typo in Chapter 8? Yes.
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Questions on (real) exam

I You said that we’ll have six compulsory questions with four
parts to each. Will each of the four parts have equal
weighting?

Yes.

I Can statements from the notes be stated as facts without
reference or should we write something like “according to
lemma . . . ”, as we will have the notes with us? The best
thing would be to refer to named theorems by name and refer
to other results by number, e.g. “by Lemma 3.9 . . . ” or “by
the Separating Hyperplane Theorem . . . ”.

I will we have to have our solutions typed to submit or will it
suffice to submit scans or photos of the solutions worked out
on paper? You should get, or have got, instructions on this
for all the exams. In general typing is better than scanning, if
you can do it, and scanning is better than photographing.
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Questions on practice exam

I On Q1(b), I think that Φ is lower hemicontinuous because of
the nonempty intersection that the simplex σ = Φ(x) will
have with the image of Φ(y) for a small enough δ > 0 since x
is in the relative interior of σ and thus an open ball around it
can be found. Is this correct?

No. You’re confusing relative
interior with topological interior. Consider the case
|K | = [0, 1], x = 0. Φ(x) = {0}, but there is no ball about
about x in the relative interior of {0}. Note that this is a
counterexample to the given proof, not to the statement you
were meant to prove.

I For Q2(a), is it no longer true that uA = −uB? Yes, that’s
no longer true. The expected prison sentence of one “player”
is not the negative of the expected prison sentence of the
other.

I Are SA and SB still standard simplices though? Yes.
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More questions on practice exam

I And are the utility functions still of the form pTMq?

Yes.

I In Q3(b-d), I followed the definitions and gave brief geometric
descriptions for the sets associated with different points under
the correspondences, but I am unsure whether this is sufficient
(and therefore if this would be sufficient for similar questions
on the real exam), or whether there is some cleaner way to
answer questions like these. Questions that ask you for a
function, set or correspondence are always going to be a bit
ambiguous. There are more and less explicit forms you could
write the answer in. Generally the more explicit the better.
Just copying the definition is never sufficient. One advantage
of giving more explicit answers in earlier parts is that you can
then use them in later parts. In a question as complicated as
this one I don’t expect much justification of the answers, since
you couldn’t really guess them.
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Final thoughts

I Good luck!

I Don’t panic!


