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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 adequate
motivation will be considered wrong.

(a) The distribution function of a discrete random variable goes up in steps.
True O False (O Not necessarily (O

(b) If E(y|x) =0, then Cov(y,z) = 0.
True O False O Not necessarily (O

(c) If E(y|x) =0, then y and = are independent.
True O False (O Not necessarily (O

(d) In a linear model like log(y;) = So + S1log(x;) + &; the elasticity of y; to z; is a
constant.

True O False (O Not necessarily (O

(e) The Godfrey test may be computed by means of an auxiliary regression.
True O False (O Not necessarily (O




2. Suppose you have a sample of 400 individuals, 200 males and 200 females, and consider
the following models

yi = Bo+biwi+e (1)

yi = Bo+ Bixi+ Begi+ei (2)

where x; is a continuous variable and g; is the gender dummy. The following table sum-
marises the results of several regressions:

Model (1) Model (2) Model (1) Model (1)
(full sample) (full sample) (males only) (females only)

const 0.9345%** 0.9114*** 1.128*** 0.7522%**
(20.17) (17.65) (17.13) (12.02)
X 0.5641*** 0.5606*** 0.2135* 0.9092***
(6.723) (6.675) (1.824) (7.865)
d 0.04944
(1.010)
n 400 400 200 200
SSR 95.123 94.879 46.051 44.728

t-statistics in parentheses

(a) Compute the estimated variance for models (1) and (2):

67 = &3 =
(b) Knowing that Z?ﬂ? (yi — §)% = 105.92522, compute the centred R? index for models
(1) and (2):
B- . m-
(c) Test the hypothesis f2 = 0 in model (2)
Test type: _ Distribution: _ Test statistic:
Decision: O Reject (O Don’t reject

(d) Compare models (1) and (2). Which one is preferable? Why?

(e) Perform a Chow test for the absence of a structural break between males and females:

Test type: __ Distribution: ___ Test statistic:
Decision: O Reject (O Don’t reject



3. In Italian state-run schools, families have a choice whether to enrol their children to extra
teaching hours, devoted to classes about the Catholic version of the Christian religion. We
have a dataset with data for the year 2019 and 104 Italian provinces. The following table
provides basic descriptive statistics.

Variable Description Mean Median SD  Min Max

rrat Percentage of children taking 87.35 86.90 8.182 66.48 98.25
religion classes

frat Share of foreign nationals on  78.43 82.52  33.57 17.66 177.2
total residents (x1000)

y Log GDP per capita 10.05 10.09 0.2767 9.551 10.82

A linear model was estimated using the variables above, plus two geographical dummies.
Results are in Table 2.

Table 2: Attendance to Catholic classes in Italian provinces

OLS, using observations 1-104
Dependent variable: rrat

Coeflicient Std. Error  t-ratio  p-value

const 212.286 50.5825 4.197  0.0001
frat 0.0247991  0.0393265 0.6306 0.5298
y —12.6718 5.06580 —-2.501  0.0140
Centre  —1.05517 2.05406 —0.5137 0.6086
South 2.06105 3.09258 0.6665 0.5067

Mean dependent var 87.34820 S.D. dependent var 8.181607
Sum squared resid 5411.841 S.E. of regression 7.393583
R? 0.215070 Adjusted R? 0.183356
F(4,99) 6.781494 P-value(F) 0.000072

RESET test for specification: test statistic = 0.320948, p-value = 0.726228
White’s test for heteroskedasticity: test statistic: LM = 19.4162, p-value = 0.05402

Answer the following questions:

(a) Discuss the diagnostic tests.




(b) Is the families’ propensity towards religion teaching uniform geographically? Motivate
your answer.

(c) Provide an interpretation of the coefficient for the frat variable.

(d) Provide an interpretation of the coefficient for the y variable.




