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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 (Not necessarily). Write the motivations to your
answers only in the space provided. A “Not necessarily” answer with no motivations will be
considered wrong.

(a) A covariance matrix is invertible.

True © False © Not necessarily ©

(b) Suppose you have a sample of iid random variables x1, x2, . . . , xn, with E(x1) = 1. Then,

lim
n→∞

P

[(
1

n

n∑
i=1

xi

)
> 0

]
= 1

True © False © Not necessarily ©

(c) Suppose that E(yi|xi) = β0 + β1/xi. You can estimate consistently β0 and β1 by using
OLS.

True © False © Not necessarily ©

(d) Suppose you run a dynamic regression model, and the Godfrey Test statistic with 1 lag
equals 10. This should have to be interpreted as absence of serial correlation.

True © False © Not necessarily ©



2. You run OLS on a sample with n = 100 observations, for the equation

yi = β1 + β2xi + εi

and you get the following results:

β̂ =

[
9
1

]
V (β̂) = σ̂2(X′X)−1 =

[
3 0.12

0.12 0.064

]
.

Now compute the following quantities:

(a) the sum of squared residuals e′e and the maximum likelihhod the variance estimate σ̂2:

e′e = σ̂2 =

(b) the averages of xi and yi:

1

n

n∑
i=1

xi =
1

n

n∑
i=1

yi =

(c) Test the hypothesis β2 = 0

Test type: Distribution: Test statistic:
Decision: © Reject © Don’t reject

(d) Test the hypothesis β1 = 10 · β2

Test type: Distribution: Test statistic:
Decision: © Reject © Don’t reject

3. The following ECM model

∆bt = k +

3∑
i=1

φi∆bt−i + γ1∆yt + γ2∆y
∗
t + β1bt−1 + β2yt−1 + β3y

∗
t−1 + εt

was estimated on quarterly data for the period 1997:1–2016:4. The results are shown in table 1.
A dsescription of the variables follows:

Variable Description

bt Normalised trade balance for Italy: EXP−IMP
GDP (source: OECD, quarterly

national accounts)

yi log of real Italian GDP (source: OECD, quarterly national accounts)

y∗i log of real GDP For the Euro Area (source: AWM database)

(a) Comment on the Godfrey test.



Symbol Coefficient Std. Error t-ratio p-value

const k 0.2507 0.2285 1.0975 0.2761
∆bt−1 φ1 0.1512 0.1039 1.4551 0.1501
∆bt−2 φ2 0.1025 0.1065 0.9621 0.3393
∆bt−3 φ3 0.3597 0.1031 3.4894 0.0008
∆yt γ1 −0.0678 0.1417 −0.4783 0.6339
∆y∗t γ2 0.3405 0.1689 2.0164 0.0475
bt−1 β1 −0.1286 0.0402 −3.1985 0.0021
yt−1 β2 −0.0542 0.0255 −2.1242 0.0371
y∗t−1 β3 0.0307 0.0105 2.9160 0.0047

Mean dependent var −0.000128 S.D. dependent var 0.004602
Sum squared resid 0.001131 S.E. of regression 0.003991
R2 0.324087 Adjusted R2 0.247928
F (8, 71) 4.255388 P-value(F ) 0.000326
ρ̂ −0.030293 Durbin’s h −0.735309

Breusch-Godfrey test for autocorrelation up to order 4:
F statistic = 0.266455 (p-value = 0.899)

Alternative statistic: TR2 = 1.252693 (p-value = 0.869)

Table 1: ECM results

(b) Compute the long-run multipliers for the two variables yt and y∗t :

cy = cy∗ =

(c) Do the estimated coefficients β2 and β3 have the sign you would expect on the basis of
standard macroeconomic theory?

(d) A test for the hypothesis H0 : β2 + β3 = 0 was performed, and the corresponding p-value
was found to be 0.208. Do you reject H0?

YES © NO ©

(e) Comment on the economic meaning of the hypothesis test performed above.




