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1. Say if the following statements are unambiguously true (TRUE), unambiguously false
(FALSE) or impossible to classify the way they are stated (CAN’T SAY). Write the
motivations to your answers only in the space provided. A “CAN’T SAY” answer
with no motivations will be considered wrong.

(a) If x is a non-zero vector with more than one element, then the matrix x · x′ is
singular.
TRUE © FALSE © CAN’T SAY ©

(b) If x is a non-zero vector with more than one element, then the matrix x′x is
singular.
TRUE © FALSE © CAN’T SAY ©

(c) If Xn
d−→ N(0, 1), then the probability of |Xn| being large tends to 0 as n gets

large.
TRUE © FALSE © CAN’T SAY ©

(d) In the linear model yi = β0 + β1xi + ui, the condition that V (ui|xi) is constant
is fundamental for the efficiency of the OLS estimator.
TRUE © FALSE © CAN’T SAY ©

(e) In a dynamic model, the long-run elasticity is always larger (in absolute value)
than the short-run elasticity.
TRUE © FALSE © CAN’T SAY ©
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2. Suppose you collect data on a random sample of 450 individuals between 20 and 30
years of age, who answer two questions: (a) have you seen the TV series Breaking
Bad (xi)? (b) Do you ever take drugs for recreational purposes (yi)? The results
are as follows:

x = 0 x = 1 Total
y = 0 240 120 360
y = 1 30 60 90
Total 270 180 450

Represent these data as a linear model yi = β0 + β1xi + εi and estimate it via OLS.

(a) estimate the following quantities:

E(y) = E(y|x = 0) = E(y|x = 1) =

(b) compute β̂ =
[ ]′

(c) compute e′e =

(d) compute R2 =

(e) Test the hypothesis β1 = 0;

H0 : β1 = 0 W =
Decision: ACCEPT © REJECT ©

(f) Suppose you were able to reject the hypothesis at question (d) above; would
you conclude that Breaking Bad is a bad influence on young adults? Motivate
legibly your answer in the space provided.
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3. Consider the following dynamic model:

yt = 0.75yt−1 − 0.5yt−2 + xt − xt−1 + 0.5xt−2

(a) Calculate the dynamic multipliers up to the fourth order;

δ0 = δ1 = δ2 = δ3 = δ4 =

(b) Calculate the cumulated multipliers up to the fourth order;

c0 = c1 = c2 = c3 = c4 =

(c) Calculate c = limn→∞ ci =
∑∞

i=0 δi = .
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