STAT 714 fa 2025 Exam 1

1. Consider the matrix

N = =
ot N W
N O DN

Give a basis for Col A.
Give a basis for Nul A.

Give a basis for the orthogonal complement of Col A.

(a)
(b)
()
(d) For the vector

1

y=| —2
0

give y € Col A and & € (Col A)* such that y =y + é.

(e) Give the value of Hirlllf xTATAx.
x||=1

2. Show that if A has full column rank we have AB = AC =— B =C.

3. Let A be a symmetric matrix and let G be a generalized inverse of A. Show that (1/2)(G + GT) is a
generalized inverse of A.

4. Show that the matrix I, — %lnlf is a projection matrix, where I, is the n x n identity matrix and 1,,
is the n x 1 vector with every entry equal to 1.

5. Consider the analysis of covariance model given by
Yij = p+a; + Blaij — i) + &

fori =1,2, j = 1,...,n, where the ¢;; are independent random variables with mean zero and the z;;
are fixed covariate values with z; = n~! Z;;l x;; for ¢ = 1,2. Define
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where

X; =
Tin — T4,

for © = 1, 2, so that the model can be written y = Xb + e. Moreover, define the quantities

2 n n
V=SS ad Yo=YV, fori=12,
i=1 j=1 j=1
as well as . ,
Sa:m = Z Z(IZJ - Zf‘z'.)2 and Szy = Z Z Yz’j<$ij — .f’z)
i=1 j=1 i=1 j=1

(a) Check whether the following are estimable contrasts in b:

L g+ oy
.
(b) Give XTX.
c) Give XTy.

)
(c)
(d)

)

(e) Write the solution to the equations

Give a matrix C such that Cb = 0 imposes the constraint a; + as = 0.

[

in terms of the quantities Y, Y;, i = 1,2, S,., and Sy
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