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20 points 1. Describe the main statistical problems as decision pro$|

(a) Explain the difference betweemanrandomized decision rule and aandom-
ized decision rule.

(b) Define the risk function for each one of these two typesuts.r
(c) When is a decision ruladmissible?

20 points 2. Let/(Y;6) be the likelihood function for the samplé = (Y3, ..., Y,) . Show
that
d0*log £ (Y;0)
1= p |-

30 points 3. Consider the linear regression model
y=XB+u (0.1)

wherey is aT x 1 vector of observations on a dependent variableis a7 x

k fixed matrix of explanatory variables (observed)= (5,, ..., 8), andu =

(u, ..., ur) isaT x 1 vector of unobserved error terms. Suppose the elements of
u are independent and identically distributed accordingd6(&) distribution, where

t(1) represents a Studendistribution with 1 degree of freedom ands an unknown
constant.

(a) Propose a method for testing the hypothégjs: 5, = 1 at levela = 0.05
in the context of this model such that the size of the test &ty equal to

a = 0.05.



(b) Propose a test for detecting serial dependence betweegrtorsu,,

., ur
such the size of the test is exactly equatte- 0.05.
30 points 4. Consider the linear regression model
y=X0+u (0.2)

wherey is aT x 1 vector of observations on a dependent variableis a7 x
k fixed matrix of explanatory variables (observed)= (3, ..., 8;), andu =

(u, ..., ur) isaT x 1 vector of unobserved error terms, and> 3. We wish to
test the hypothesis

Hy : By = 1. (0.3)

(@) If u ~ N|[0,0%I7], describe the likelihood ratio (LR) criterion test for testi
H, against the unrestricted model.

(b) Propose a bound for the null distribution the above LRste.

(c) Canyou suggest a simulation-based procedure which ewelstually improve
the above bound?



