
3 LR�����	

3.1 LR����

�ÿ&}��M>!�·�¸[¹úLRÌ)*¹�)*��ÒÓ�úÉ´\
�¤�MÕ$úLRÌ)*��ÒÓ�45�LRÌ)*¹�v'-

��3.1 �X = (c, p, q)&7*+�6-89:;��L : <+ → [0, 1], R : <+ →
[0, 1]<=L(0) = 1,L(1) = 0>L(+∞) = 0,R(0) = 1,R(1) = 0>R(+∞) = 0?@

X(x) =





L( c−x
p

) x ≤ c

R(x−c
q

) x ≥ c

AB��(X� LR��*+��C� (c, p, q)LR��� c�X�DEF�
p > 0,q > 0���	
���6-	
�����G�H p = q�(�'(LR

�*+��IJK7L C� (c, p)LR6

LRÌ)*¹¼�#�ûÁ�ü¹�ÕúLRÌûÁ�ü¹-45�F��¤
�LRÌ)*¹�3Îú=~j)*¹4�K¹Ì)*¹-
1.UX = (c, p, q)LRú=~j)*¹�%$ûÁ�ü¹ú

X(x) =





1− c−x
p

c− p ≤ x ≤ c

1− x−c
q

c ≤ x ≤ c + q

Ë} cøOú}x�p´ q3ÎøO)*¹�RS3÷�-U p = q�%úé
Õ=~j)*¹-=~jûÁ�ü¹�j� 1-
2.UX = (c, s)LRúK¹Ì)*¹�%$ûÁ�ú

X(x) =





exp[−( c−x
s

)m] x ≤ c

exp[−(x−c
s

)m] x ≥ c

Ë} cøO)*¹�}x�søO)*¹�3÷�-K¹ÌûÁ�ü¹�j
� 2-
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c−p c c+q

1

X(x) 

� 1:=~jûÁ�ü¹

c−s c c+s

1

X(x) 

� 2:K¹ÌûÁ�ü¹ ('�Osm=1.2,��Osm=2,å�Osm=10)

3.2 Yang�Ko����

<` 2&�áéÁ&��)Ì I:II:III�~�5�ÞÙÎÑÔrþË�1
J»M´�¼og�áé�´ûÁ�ü¹@w�ÈêÿZ}å�ÙYang*
Ko(1996)¼�Ë�ÔrþË�¸YóË´ûÁ�ü¹#w|�J»M´Ø¬-

��3.2 (YangMKo�"#$% )-A = (ma, αa, βa)LR�B = (mb, αb, βb)LR��
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A�B/,�"#dLR(A, B)NOP��

dLR(A, B) = [(ma −mb)
2 + ((ma − lαa)− (mb − lαb))

2 +

((ma + rβa)− (mb + rβb))
2]

1
2 (3.1)

�� l =
∫ 1

0
L−1(w)dw r =

∫ 1

0
R−1(w)dw6

(3.1)Ë�ÔrþË�pÂåF�)*¹�Ôrvú}x´}xÔr�M´�
YzR (S )ö,ZÎM��Ôr�M´�Äskd-UA,BúéÕLRÌ)
*¹% l = r�£d2

LR(A,B) = 3(ma −mb)
2 + 2l2(αa − αb)

2-
pA,BúéÕ=~j)*¹�%

l =

∫ 1

0

L−1(x)dx

=

∫ 1

0

(1− x)dx

=
1

2

pA,BúK¹Ì)*¹�%

l =

∫ 1

0

L−1(x)dx

=

∫ 1

0

[(−lnx)
1
m ]dx

= Γ(
1

m
+ 1)

�]Â (2.2)´ (2.3)�ÎÑÔrþË�(3.1)�ÔrþË�E���É>���
×���×ê>ýYang*Ko(1996)�34 (3.1)ÔrþË�1��ÔrÚ�-

3.3 Yang�Ko������� !"#$

ÿZ}�M·��¸[¹�úLRÌ)*¹-DE�)Ì I�~�5��M
�Ù (3.1)}Yang*Ko�ÔrþË��1J»M´�)X¹Ø¬-�¸[¹
yi = (ci, si)LRúéÕLRÌ+�% (3.1)}� l = r�£��M´*D2�Ùuv
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´tIOs5N

D2 ≡ ‖Xa− C‖2 + ‖(Xa− lXr)− (C − lS)‖2 +

‖(Xa + lXr)− (C + lS)‖2

= 3a′X ′Xa− 6a′X ′C + 2l2r′X ′Xr − 4l2r′X ′S + 2l2S ′S

3Î� ∂D2

∂a
= 0´ ∂D2

∂r
= 0�oN

∂D2

∂a
= 6X ′Xa− 6X ′C = 0

∂D2

∂r
= 4l2X ′Xr − 4l2X ′S = 0

a´ r�ô5N

â = (X ′X)−1X ′C

r̂ = (X ′X)−1X ′S (3.2)

�)Ì I~�5�@{�óÙ (2.2)�ÎÑÔrþË� (3.1)Yang*Ko�Ôrþ
Ë�¼og�J»M´Ø¬m�^�Ã£´ûÁ�ü¹@w-

!Y�M·�D’Urso*Gastaldi¼�Ë�éÕÖ×)*��ÒÓ)Ì��
)Ì II-�Ù (3.1)ËYang*Ko�ÔrþË�J»M´����M´*D2�
Os5N

D2 ≡ ‖Xa− C‖2 + ‖[Xa− l(Xab + 1d)]− [C − lS]‖2

+‖[Xa + l(Xab + 1d)]− [C + lS]‖2

= 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
= 0�q��9�¬®j�og45�ô (�¤ÛÜ

� )N

b̂ =
−K2 ±

√
K2

2 − 4K1K3

2K1

(3.3)

d̂ = S̄ − b̂C̄ (3.4)

â =
1

3 + 2l2b̂2
(X ′X)−1[3X ′C + 2l2b̂X ′S − 2l2b̂S̄X ′1 + 2l2b̂2C̄X ′1]

(3.5)

12



$}K1 = 2l2[Ĉ ′S−nC̄S̄],K2 = 3[‖Ĉ‖2−nC̄2]−2[‖Ŝ‖2−nS̄2],K3 = 3nS̄C̄−3C ′Ŝ�
£ Ĉ, Ŝ, C̄, S̄v' 2.4Z-ê+ â, b̂, d̂�#F�ô�åF�ô3Îøf��M
´*D2}�óËÞD2]»�ô�ú�M�J»M´Ø¬�.êJ»M´Ø¬
áéuå´ûÁ�ü¹#w-

�¸[¹�ú�éÕLRÌ)*¹+��M�ÞÙ)Ì III-óÙYang*
Ko�ÔrþË�J»M´���o��M´*D25N

D2 ≡ ‖Xa− C‖2 + ‖[Xa− l(Xab + 1d)]− [C − lp]‖2

+‖[Xa + l(Xag + 1h)]− [C + rq]‖2

= 3C ′C − 6C ′Xa + (3− 2lb + l2b2 + 2rg + r2g2)a′X ′Xa + (2lb− 2rg)C ′Xa

+(2− 2lb)p′Xa− (2 + 2rg)q′Xa + (2l2db− 2ld + 2rh + 2r2gh)a′X ′1− 2C ′p

+2C ′q + (2ld− 2rh)nC̄ − 2ldnp̄− 2rhnq̄ + l2d2n + r2h2n + p′p + q′q

3Î� ∂D2

∂a
= 0, ∂D2

∂b
= 0, ∂D2

∂d
= 0, ∂D2

∂g
= 0, ∂D2

∂h
= 0�oN

−6X ′C + (6− 4lb + 2l2b2 + 4rg + 2r2g2)X ′Xa

+2lbX ′C + 2X ′p− 2lbX ′p− 2ldX ′1 + 2l2dbX ′1

−2rgX ′C − 2X ′q − 2rgX ′q + 2rhX ′1 + 2r2ghX ′1 = 0

2lC ′Xa− 2lp′Xa− 2la′X ′Xa + 2l2ba′X ′Xa + 2l2da′X ′1 = 0

2lC ′1− 2lp′1− 2la′X ′1 + 2l2ba′X ′1 + 2l2dn = 0

−2rC ′Xa− 2rq′Xa + 2ra′X ′Xa + 2r2ga′X ′Xa + 2r2ha′X ′1 = 0

−2rC ′1− 2rq′1 + 2ra′X ′1 + 2r2ga′X ′1 + 2r2hn = 0

<Âzò´�Ë�Â89�a, b, d, g, h�gô@�)o���MP[Ë45�
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�Òw�ËN

a =
1

3− 2lb + 2rg − l2b2 + r2g2
(X ′X)−1[3X ′C − 2lbX ′C − 2lX ′p + 2l2bX ′p + 2ldX ′1

−2l2bdX ′1 + 2rgX ′C + 2rX ′q + 2r2gX ′q − 2r2ghX ′1 + 2rhX ′1]

b =
1

l
(a′X ′Xa)−1[C ′Xa− lp′Xa− a′X ′Xa + lda′X ′1]

g =
1

r
(a′X ′Xa)−1[C ′Xa + rq′Xa− a′X ′Xa + rha′X ′1]

d =
1

l
[−C̄ + lp̄ + a′X ′1− lba′X ′1]

h =
1

r
[C̄ + rq̄ − rga′X ′1 + a′X ′1] (3.6)

�M�óÙ¹/��¸YóË�¿�ô�^+�4{�fË�J»M´Ø¬
´ûÁ�ü¹#w-
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