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1. Consider the model30 points

Yt = β
0
+

p∑

k=1

λkYt−k + γXt + ut , t = 1 , . . . , n (1)

and the problem of testing the hypothesis

H0 :

p∑

k=1

λk = 1 (2)

in the context of model (1). We assume that the vector(X1,X2, . . . , Xn) is fixed.

(a) If ut
i.i.d.
∼ N [0 , σ2] andp is known, propose an exact method for testingH0.

(b) If ut
i.i.d.
∼ σt(1) andp is known, propose an exact method for testingH0.

[t(1) represents a Studentt variable with1 degree of freedom.]

(c) Discuss the problem of testingH0 whenp is unknown.

2. Discuss the relationships between the following concepts:20 points

(a) Granger causality and prediction;

(b) Granger causality and causality at several horizons;

(c) Granger causality and impulse response coefficients;

(d) causality at several horizons and impulse response coefficients.
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3. Consider the following equilibrium model:20 points

Qt = a + bpt + u1t ,

pt = c + dpt−1 + u2t , t = 1, . . . , T

p0 is fixed

where the disturbances(u1t, u2t)
′

, t = 1, . . . , T are independentN [0, I2] , Qt

represents the quantity sold, andpt the price. For which parameters is the vector
p = (p1, . . . , pT )′

(a) sequentially exogenous?

(b) exogenous?

(c) strongly exogenous?

(d) Further, doesQt causept in the sense of Granger?

Justify your answers.

4. Describe the main statistical problems as decision problems.15 points

(a) Explain the difference between anonrandomized decision rule and arandom-
ized decision rule.

(b) Define the risk function for each one of these two types of rule.

(c) When is a decision ruleadmissible?

5. Discuss the relationship between hypothesis tests and confidence sets. In particular,15 points
the following points should be covered:

(a) How can a confidence set be derived from a family of tests ?

(b) How can a test be derived from a confidence set ?

(c) If a confidence set for a parameterθ is derived from a family of tests with level
α, what is the level of this confidence set ? Justify your answer.
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