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Overview of Statistics
You have the following table representing the joint distribution of X, number of children category
variable and Y, representing the martial status:

Married (Y=0) Not Married (Y=1)

No children (X=0) 0.2 0.05
Few children (X=1) 0.3 0.2
Many children (X=2) 0.2 0.05

1. Compute the expected value of X.

2. Are X and Y independent? Is their correlation equal to zero?

3. Compute the expected share of married people among the people with no children, and its
variance.

4. What is the probability to find a person with no children among those not married?

Econometrics - Reading coefficients and testing
You have the following regression:

log(WAGEi) = β0 + β1EDUCi + β2FEMALEi + β3TENUREi + ui (1)

where EDUC is a variable capturing the number of years of completed education, TENURE the
number of years of work experience in the same enterprise and FEMALE is a dummy variable equal
1 for female workers.Assume that u is an homoskedastic error term and that the standard OLS
assumptions (HP1-HP4) hold. Estimating this regression model with OLS over a sample of Italian
workers we obtain:

1. Compute what is the expected percentage change in WAGE associated to an additional year
of education.

2. Under the assumption that n is large, construct a 56.2% confidence interval on β3. Provide a
precise interpretation of this confidence interval.
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3. Formulate and run a test for the hypothesis that Italian women earns less than Italian men.
Test this hypothesis using the 22.96% significance level. Briefly comment the result and the
level of significance of the test.

Dropping FEMALE and TENURE from the regression model, but using the same sample of
observations, you get:

4. Are FEMALE and TENURE jointly insignificant in the original equation at the 10% significance
level?

Omitted Variable Bias
Pampilio Piratta is deciding if it is worthwhile to work an extra year at his enterprise or to go back to
study for a master. With this aim he is exploring the relation between wage, education and tenure.
Sadly Pampilio Piratta’s research efforts are limited by the fact that he knows how to estimate linear
regression models only if they contain one single regressor. Then he estimates the following three
models:

i. log(WAGEi) = b0 + b1EDUCi + ui
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ii. log(WAGEi) = a0 + a1TENUREi + wi

iii. TENUREI = c0 + c1EDUCi + vi

1. Explain why the OLS estimator of b1 fails to produce an unbiased estimation of the true value
of this parameter. Which of the OLS assumption is likely to be violated? Explain the meaning
of this assumption.

2. Based on the results obtained above discuss, using the OVB formula asses whether b1 is likely
to be upward or downward biased. Then compute the value of the bias for the data at hand
through the same formula and the results below from estimating the long model:

log(WAGEi) = β0 + β1EDUCi + β2TENUREi + εi (2)

3. Would it be possible for Pampilios Piratta to obtain an estimate of b1 not affected by this OVB
but without estimating a linear model with both EDUC and TENURE? Check your answer
with the results provided.

4. Compute the R2 and R2 of the model in (2) knowing that
∑

i(lwagei − lwage)2 = 148.3 and
that

∑
i û

2
i = 102.56.
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