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1. 1 on p223
1 1 0
In linear model y = X8 +4+e, X = |1 0 1 ). Show that c181 + c282 + c303 is estimable if
1 1 0
and only if ¢; = cg + c3.
C1
Hint: With ¢ = | ¢2 |, show that ¢; = ¢o + ¢3 <= ¢ = LX for some L.
C3
c1 1
Withec=|ca|,let h=| -1
C3 -1
cl=cy+c3 &= c1—ca—c3=0<=Nhc=0
<~ ceN(M)=N{hhT)=R(I3 —hh")
< c¢= (I3 —hh")u for some u < ¢ = u/(I3 — hh™)
2 1 1 1 1 0 1 1 0
= J=%[1 2 -1|=%|1 -1 1](1 01
1 -1 2 -1 2 0 1 1 0
1 1 0
— = % 1 -1 1| X = =LX for some L <= ¢/f3 is estimable.
-1 2 0

On the other hand

B is estimable <= ¢ = LX forsome L = ch=LXh=L0=0
=4 h/(320<:>(11:(12—|—()3.

2. 2. p223
Y 1 -1 0 0
F) 1 0 =1 --- 0 (1)
Iny=XpB+e, B€RP. Let H= : =1. . A .| € RYTUTP 1, € RP
, Do : .o
M) 1 0 0 1
C1
and c= | : | € RP. Show that
p

Hp is estimable <= “11’00 =0 = B is estimable”

Hint: N/(1;) has dimension p — 1.
But hgy € N(1;) and hy, ..., h(p—1y are linearly independent.
So [hqy, -y hp—1)] is a basis of N'(1},). Hence N'(1,) = R(H’).



=: lyc=0= ce N(1},) = R(H'). So ¢ = H'u for some u. Hence ¢’ = v'H.
Hp is estimable. So H = LX for some L.
Hence ¢/ = v'H = v/'LX. Thus ¢/ is estimable.
<2 1,h;) = 0. So h'(i)ﬁ is estimable. Thus h’(i) = u’(i)X for some ug;y and i = 1,..,p — 1.

u
(1)
Hence H = : X = LX for some L. Therefore HJf is estimable.



