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Pre-Exam

Paulo Fagandini
Nova SBE

Name:

+ Remember, there are no ETCs associated to this course, so the grade will not
affect your GPA.

* This assessment is closed book and individual.

* You have 90 minutes to solve it.

Questions
1. Solve, forsomec € R
O k) +
8[[‘ = s C
Solution:
dk /dx
k(r)+c
dk
k(x) +c d

/k@iﬂﬂk:/5“7

In(|k(x)+c|]) + Ag =2+ Ay

with Ay and A; some constants. Let A, = A; — Ap:
In(|k(z) +¢|) =z + Az

k() + | = e"™2 = eme
Letedz = A
k(xz) +c=+Ae"
k(r) = £Ae® — ¢
Given that A is an arbitrary condition, which will be determined by z,, then we

can get rid of the +, so:
k(x) = Ae® — ¢
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2. From z(t) + e*® = t find dx/dt

Solution: Differentiate both sides on ¢
0 0
il z(t)] — 2
o [2(t) + "] 8tt
Ox(t) (1) 0x(t) _q
ot ot
Ox(t)
1+ ™ =1
ot [ +e ]
ox(t) 1
ot 1+ e*®
Which concludes the exercise.

3. Consider a sample of n numerical random variables, who are independently and
indetically distributed, following a continuous distribution with pdf f(z) and cdf
F(z). Write down the expected value of the highest order statistic.’

Solution:
_ Jsaf(x)F(x)"d
Js f(z)F(z)"—tdx
The relevant part here, or maybe novel, is the denominator. Note here that if
we do not do it, then our “density” does not add up to 1.

4. Explain the difference between maximum, supremum, and upper bound of some
setS

Solution:

* An upper bound is any number that is larger or equal than any s € S.
* The supremum is the lowest upper bound.

* The maximum is the supremum when this is included in S

5. Let (X, d) be a metric space, and let B(xy, ) denote the open ball centered at x
with radius » > 0. Prove that the open ball B(zy,r) is an open set in the metric
space (X, d).

'1f you do not know what this is, it is the expected value of the highest value in the sample.

Page 2



N O VA (02 hmes Bridging Mathematics 4509 PhD Econ | Fin

Solution: The definition of an open set is that for any of its elements you can
create an open ball that is fully contained in the set.

Given that an open ball is

B(xg,r) ={z | d(z,z9) <1}

Take a € B(xg,r), meaning that d(a, zo) < r. You can easily construct B(a,r —
d(a,z0)). Note that this ball is fully contained in the original ball.

Take y € B(a, (r — d(a,z0))). Because of the triangular inequality we have:
d(xo,y) < d(zo,a) +d(a,y) < d(xg,a) +r —d(a,z¢) =1

therefore we have that
d(xg,y) <r

or in other words, y € B(xg,r) completing the proof.

6. Consider the space of Cobb Douglas functions, i.e., the functions of the form f(z) =
Ax®yP. Is this a vector space?

Solution: No. Foritto be avector space, itis necessary that the addition of two
elements of this space is an element of the space, however A; x5 4+ A, 3252
cannot be written as a Cobb-Douglas function, unless for very specific values

of (a, B).
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