Indian Statistical Institute, Delhi Centre
Linear Models and GLM
Spring 2008

Quiz # 1

Date: February 8, 2008 (Friday) Total Points: 2 x 5 =10

Note:

Please write your name.
There are 5 problems carrying 2 points each. Answer all of them.

For each problem credit will be given only if you have answered all the parts correctly.
There will be NO partial credit.

Write the answers in the space provided. You can use the back of this page for rough
calculations.

You have 15 minutes to complete the quiz.

Name:







1. Consider the following models:
(a) yi=a+ Bzl +e2,1<i<n.
(b) y2=0+¢e;,1<i<n.
(c) logpij = p+ai+ B +vij+eij 1 <i,j<N.
d) yij=p+o;i+ 0 +fj+eij, 1 <i,j <N.
In all of above the errors are i.i.d. Normal (0, 1) random variables.
State which of the above can be described as a Linear Model and which can not be.
Ans. (a) (b)
(c) (d)

| Symmetric Matrix | Is it p.d./p.s.d./n.d./n.s.d./indefinite ? |

(2 1)
(Vs)

—= O
O =

2. Fill in the following table:

—_
— =
— =

1 1/2 1/4
1/2 1 1/2
1/4 1/2 1

3. Suppose A, x, be a real matrix and consider its Singular Value Decomposition given by:

A0
A= p( > 0 )Q,
where P and @ are two orthogonal matrices and A is a diagonal matrix with strictly positive diagonal
entries.

Indicate if the following statements are True or False:




4. Consider the following model:
yi:Mi+€i7 1§Z§7’L,

where {e;},5, are i.i.d. with Normal (0,1) random variables.

Indicate if the following statements are True or False:

(a) This is not a Linear Model.

(b)

(c) R3 > 0.

(d) We can test Hy : i1 = pig =+ + = .

For each 1 <14 < n the parameter p; is estimable.

5. Consider the following the linear model:
yij=p+v+ejforl<j<m
Yo2,j = b+ ez for 1 <j<ng,

1<1<2,1<5<n; } are i.i.d. Normal (0,02),

where p, v € R are unknown parameters, and {Ei,j
where o2 is not know.
Indicate if the following statements are True or False:

2
a) The MLE of 42 is (L POy yz,j) :

ng L4j=

(¢) The MLE of 0? exists no matter what n; and ne are.

(a)

(b) The MLE of v is not unique.
)
)

(d) Under a hypothesis Hy : 1 = 0 a MLE of 02 exists no matter what n; and ny are.

Good Luck



