
6 ��

6.1 ,-�

(3.3),(3.4)� (3.5)����
D2 = ‖Xa− C‖2 + ‖[Xa− l(Xab + 1d)]− [C − lS]‖2

+‖[Xa + l(Xab + 1d)]− [C + lS]‖2

= a′X ′Xa− C ′Xa− a′X ′C + C ′C + 2a′X ′C + l2b2a′X ′Xa + 2l2bda′X ′1

−2l2ba′X ′S + 2l2bd1′Xa + 2l2d21′1− 2l2d1′S

−2C ′Xa + 2C ′C − 2l2bS ′Xa− 2l2S ′d1 + 2l2S ′S

= 3a′X ′Xa− 6C ′Xa + 3C ′C + 2l2b2a′X ′Xa + 4l2bda′X ′1− 4l2ba′X ′S

+2l2nd2 − 4l2dnS̄ + 2l2S ′S

� ∂D2

∂a
= 0,∂D2

∂b
= 0,∂D2

∂d
= 0og

∂D2

∂a
= 3X ′Xa− 3X ′C + 2l2b2X ′Xa + 2l2bdX ′1− 2l2bX ′S = 0 (6.1)

∂D2

∂b
= ba′X ′Xa + da′X ′1− a′X ′S = 0 (6.2)

∂D2

∂d
= ba′X ′1 + nd− 1′S = 0 (6.3)

< (6.1)�a = 1
3+2l2b2

(X ′X)−1[3X ′C + 2l2bX ′S − 2l2bdX ′1]�åa>�øf (6.2)´
(6.3)}��o

∂D2

∂b
= 9b‖Ĉ‖2 + 6l2b2Ĉ ′S − 6l2b2dnC̄ + 9nC̄d

+12l2nS̄bd− 6l2nbd2 − 9C ′Ŝ − 6l2‖Ŝ‖2b (6.4)

∂D2

∂d
= bC̄ + d− S̄ = 0 (6.5)

$}X(X ′X)−1X ′C = ĈX(X ′X)−1X ′S = Ŝ,
¯̂
S = S̄-

Ä< (6.5)Ë}o�d = S̄ − bC̄�øf (6.4)}�4ÎJ2�� b�ÝbË

K1b
2 + K2b + K3 = 0

��o b̂ =
−K1±

√
K2

2−4K1K2

2K1
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6.2 ,-.

(4.2),(4.3),(4.4)�����
ÎÑÔrþË5N

e2
(i) = (ci − xiâ(i))

2 + (si − xir̂(i))
2

È â(i) = â− ec
i

1−hii
(X ′X)−1x′i�£ r̂(i) = r̂ − es

i

1−hii
(X ′X)−1x′i��

e2
(i) = (ci − xiâ +

ec
i

1− hii

xi(X
′X)−1x′i)

2 +

(si − xir̂ +
es

i

1− hii

xi(X
′X)−1x′i)

2

= (
ec

i

1− hii

)2 + (
es

i

1− hii

)2

= (
ei

1− hii

)2

Yang*KoÔrþË5N

e2
i = (ci − xiâ)2 + ((ci − lsi)− (xiâ− lxir̂))

2 +

((ci + lsi)− (xiâ + lxir̂))
2

= 3(ci − xiâ)2 + 2(l(si − xir̂))
2

= 3(ec
i)

2 + 2l2(es
i )

2

e2
(i) = (ci − xiâ(i))

2 + ((ci − lsi)− (xiâ(i) − lx′ir̂(i)))
2 +

((ci + lsi)− (x′iâ(i) + lx′ir̂(i)))
2

= 3(ci − xiâ(i))
2 + 2(lsi − l(xir̂(i)))

2

= 3(
ec

i

1− hii

)2 + 2l2(
es

i

1− hii

)2

= (
ei

1− hii

)2

6.3 ,-/

�	 4.1�
�
 !N734 d̃LRúÔrÚ���%3445=�C2SN
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1. ∀ X�Y ∈ F̃LR(<)�d̃LR(X,Y) ≥ 0�é d̃LR(X,Y) = 0%X = Y-

2. ∀ X�Y ∈ F̃LR(<)�d̃LR(X,Y) = d̃LR(Y,X)-

3. ∀ X�Y�Z ∈ F̃LR(<)�d̃LR(X,Y) ≤ d̃LR(X,Z) + d̃LR(Z,Y)

Èúd�ÔrÚ���4¢·'341*2F�C2S��P%34`3�CN

Èd̃2
LR(X,Y) =

p∑
i=1

d2(Xi, Yi)

≤
p∑

i=1

d2(Xi, Zi) +

p∑
i=1

d2(Zi, Yi)

≤ d̃2
LR(X,Z) + d̃2

LR(Z,Y) + 2

√√√√
p∑

i=1

d2(Xi, Zi)

√√√√
p∑

i=1

d2(Zi, Yi)

= (d̃LR(X,Z) + d̃LR(Z,Y))2

�d̃LR(X,Y) ≤ d̃LR(X,Z) + d̃LR(Z,Y)

$b�pd�1�ÔrÚ�-
� {Xm}∞m=1���� F̃LR(<)z�¶·¹[��
∀ε > 0�∃k ∈ N3 m,m′ > kx# d̃LR(Xm,Xm′

) < ε-
%∀m,m′ > k�d(Xm

j , Xm′
j ) <

√∑p
i=1 d2(Xm

i , Xm′
i ) = d̃LR(Xm,Xm′

) < ε-
Èê∀1 ≤ j ≤ p,{Xm

j }∞m=1����FLR(<)z�¶·¹[-
�∃Xj ∈ FLR(<), 3 Xm

j → Xj-�X = (X1, X2, ..., Xp)
′-

∵ Xm
j → Xj ∴ ∀ε > 0,∃nj ∈ N 3 m > njx# d(Xm

j , Xj) < ε√
p
,j = 1, 2, ..., p-

�n = max{n1, n2, ..., np}�% ∀m > n,x# d̃LR(Xm,X) =
√∑p

i=1 d2(Xm
i , Xi) <

ε,�Xm → X-

6.4 ,-0

(4.6),(4.7)����
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ÎÑÔrþË5N

CDi =
1

ps2
d̃LR(Ŷ, Ŷ(i))

=
1

ps2

n∑
i=1

d2(Ŷi, Ŷ(i))

=
1

ps2
{

n∑
i=1

(xiâ− xiâ(i))
2 +

n∑
i=1

(xir̂ − xir̂(i))
2

=
1

ps2
{( ec

i

1− hii

)2hii + (
es

i

1− hii

)2hii}

=
1

ps2

e2
i hii

(1− hii)2

Yang*KoÔrþË5N

CDi =
1

ps2
d̃LR(Ŷ, Ŷ(i))

=
1

ps2

n∑
i=1

d2(Ŷi, Ŷ(i))

=
1

ps2
{

n∑
i=1

(xiâ− xiâ(i))
2 +

n∑
i=1

((xiâ− lxir̂)− (xiâ(i) − lxir̂(i)))
2

+
n∑

i=1

((xiâ + lxir̂)− (xiâ(i) + lxir̂(i)))
2}

=
1

ps2
{3(

ec
i

1− hii

)2hii + 2l2(
es

i

1− hii

)2hii}

=
1

ps2

e2
i hii

(1− hii)2
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