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Question 1

Suppose we have the following data to estimate the relationship between X and Y using
the linear population model:

Yi = Bo + bz + ¢ (1)

Table 1: X and Y Series

y X
4 1
5 4
7 5
12 6

Calculate Bo and Bl using the least squares estimators.

Question 2

Suppose the population regression function is y; = 5y + f1(x; — T) + €;. Derive the least
squares estimator for 5y. Note that for any random variable x;, the sum of the deviation
from its mean is zero, i.e. Y (x; — %) = 0.

Question 3

Take the population model with no intercept; i.e. y; = fx; + €;:

e (a) Find the least squares estimator for 3.

e (b) Suppose that we have the same data points for y and x as in Question 1.
Calculate g using the data.



Question 4

Inflation forecasts for the coming year were asked to economists in the business world,
and it was observed that their answers have a normal distribution and show a standard
deviation of 1.8. What is the percentage probability that the standard deviation of the
forecasts of 15 selected economists is more than 2.607

Question 5

Let X;, X5 and X3 be random observations belonging to a population with mean p and
variance o2. Let the following be the point estimators of u:

1 1 1 1 1
=-X;+-Xo+-X ==-X;+=X 2
U1 3 1+3 2+3 3, M2 5 1+2 2 (2)

e a-) Show that each estimator is an unbiased estimator.
e b-) Which of these is the most efficient estimator?

e c-) Find the relative efficiency of the u; estimator compared to the uy estimator.



