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©z [7]´�êØõ���ïÄ\S�O�Ø©��. ©z [7]JÑ
�Ïf�Vg,

ù
Ïf3©z [6]¥¡�¤ékSÏf (pair-wise ordering (PWO) factors), �©òÙL

«� Xij . éukm�¤©�\SÁ��O, é?¿� 1 6 i < j 6 m, e1 i�¤©V\

31 j �¤©�c, KXij = 1, ÄKXij = −1. ©z [7]��Ñ
��\S�., 3�©

¥òÿÐù�Vg�^��.þ. ©z [8]Äu PWOÏf��p�A½Â
���Ú�

p���, {ü?Ø
^�\SÁ��O. ©z [9]Ì��Ñ
\S��O��
5�. ©

z [10]¥ÄkïÄ
^��A�5�, ¿�Ñ
Á��O3^��Ae��.�©Û5K.

É©z [10]�éu, �©JÑ
 PWOÏf^�Ì�A (conditional main effect, CME)�

Vg. éAu PWOÏf^�Ì�A, ·��¡3DÚ©Û¥�Ì�A!���p�AÚ

�p���A�DÚ�A, §��½Â�±ë�©z [11].

Ø©�1�Ü©Äk�Ñ
 PWOÏf^�Ì�A�½Â. 1nÜ©´�©:, Ì

�ïÄ
 PWOÏf^�Ì�A�5�, òü�^�� PWOÏf^�Ì�A�õ^�?

1
í2, ïá
^��A��., =^�\S�.. 1oÜ©|^©z [8]ê�þ�~f

Ú©z [12]'u�Ô�¢~5`²XÛ©Û^�\S�.. 1ÊÜ©´é�©�o(.

§2. PWOÏf^�Ì�A

3?1,�Á��, ^ “+”Ú “−”½ö “+1”Ú “−1”©OL«Ïf�pY²Ú$Y

²�- yi �1 i�?n|Ü�*ÿ�. �ÿþÙ¥��Ïf ('XÏf A)�²þ�A, K

I�O�TÏf3pY²þ¤k*ÿ�²þ��Ù3$Y²þ¤k*ÿ�²þ���, ¡

ù����Ïf A�Ì�A (main effect). - A+!A−©OL«Ïf A3pY²�$Y

²þ, K�^ME(A) = y(A+)− y(A−)5L«Ïf A�Ì�A, Ù¥ y(A+)�3 A+þ

¤k*ÿ yi�²þ�, y(A−)aq. �Ýþü�Ïf ('XÏf AÚ B)�éÜ�A, �Ï

f�p�A (two-factor interaction, {P� 2FI) AB�ÏLXen�'Xª½Â:

INT(A,B) =
1

2
[y(B + |A+)− y(B − |A+)]− 1

2
[y(B + |A−)− y(B − |A−)]

=
1

2
[y(A+ |B+)− y(A− |B+)]− 1

2
[y(A+ |B−)− y(A− |B−)]

=
1

2
[y(A+ |B+) + y(A− |B−)]− 1

2
[y(A+ |B−) + y(A− |B+)],

Ù¥ z(B + |A+)L«Ïf AÚ B Ñ3 “+”Y²�*ÿ yi �²þ�, Ù§�²þ�aq

½Â.

��Bn) PWOÏf^�Ì�A, Äk�Ä m = 4���¹. L 1�1 3��1 8

��Ñ
� m = 4��¤k PWOÏf. éu 1 6 i < j 6 mÚ 1 6 k < l 6 m, ½Â�

¤© k�½3¤© l�c (�A/, ��)�^�e Xij ��A� Xij � PWOÏf^�Ì

�A, P� PWO-CME(Xij |Xkl+) (�A/, PWO-CME(Xij |Xkl−)), Ù¥Xkl+ÚXkl−
©OL« PWOÏf Xkl 3pY²Ú$Y²þ. ~X PWO-CME(X12 |X13+)L«3¤©
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L 1 m = 4� PWOÏf���O

S� X12 X13 X23 X14 X24 X34 Y1 Y3

1 1234 +1 +1 +1 +1 +1 +1 12 41.1

2 1243 +1 +1 +1 +1 +1 −1 12 37.5

3 1324 +1 +1 −1 +1 +1 +1 19.5 55.4

4 1342 +1 +1 −1 +1 −1 +1 17 56.5

5 1423 +1 +1 +1 +1 −1 −1 2 43.3

6 1432 +1 +1 −1 +1 −1 −1 17 51.2

7 2134 −1 +1 +1 +1 +1 +1 12 46.1

8 2143 −1 +1 +1 +1 +1 −1 12 27.8

9 2314 −1 −1 +1 +1 +1 +1 −3 39.5

10 2341 −1 −1 +1 −1 +1 +1 2 46.4

11 2413 −1 +1 +1 −1 +1 −1 32 34.4

12 2431 −1 −1 +1 −1 +1 −1 2 39.4

13 3124 +1 −1 −1 +1 +1 +1 4.5 53.5

14 3142 +1 −1 −1 +1 −1 +1 2 51.2

15 3214 −1 −1 −1 +1 +1 +1 4.5 50.8

16 3241 −1 −1 −1 −1 +1 +1 9.5 51.4

17 3412 +1 −1 −1 −1 −1 +1 7 52.9

18 3421 −1 −1 −1 −1 −1 +1 7 53.4

19 4123 +1 +1 +1 −1 −1 −1 22 39.1

20 4132 +1 +1 −1 −1 −1 −1 37 46.4

21 4213 −1 +1 +1 −1 −1 −1 22 37.2

22 4231 −1 −1 +1 −1 −1 −1 −8 42.1

23 4312 +1 −1 −1 −1 −1 −1 7 46.8

24 4321 −1 −1 −1 −1 −1 −1 7 41.8

1�½3¤© 3�c�^�e X12��A, §éA��þ�dL 2¥� X12 |X13+��Ñ,

�A/, PWO-CME(X12 |X13−)éA��þ�dL 2¥� X12 |X13−�Ñ.

PWOÏf^�Ì�A½Â�3�½^�e PWOÏfpY²þ¤k*ÿ�²þ��

$Y²þ¤k*ÿ�²þ���, z�� PWOÏf^�Ì�A���Ì�AÚ�� 2FI

�Ú (½�). ~X

PWO-CME(X12 |X13+) = ME(X12) + INT(X12X13),

PWO-CME(X12 |X13−) = ME(X12)− INT(X12X13).

¡ùp�Ì�A���A, 2FI� PWO�Ïf�p�A ({P� 2PFI).

�e5,E,�Äcü� PWOÏfX12ÚX13,�©ò|^ùü� PWOÏfX12Ú

X13 `² PWO-CME(X12 |X13+)éA�� X12 |X13+´XÛ���. �{zPÒ, 3Ø

�· �, r PWO-CME(Xij |Xkl+), PWO-CME(Xij |Xkl−), INT(XijXkl)ÚME(Xij)
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L 2 m = 4�^�\S�O��
 PWOÏf^�Ì�A

S� X12 |X13+ X12 |X13− X13 |X12− X12 |X23− X23 |X12+

1234 +1 0 0 0 +1

1243 +1 0 0 0 +1

1324 +1 0 0 +1 −1

1342 +1 0 0 +1 −1

1423 +1 0 0 0 +1

1432 +1 0 0 +1 −1

2134 −1 0 +1 0 +1

2143 −1 0 +1 0 +1

2314 0 −1 −1 0 0

2341 0 −1 −1 0 0

2413 −1 0 +1 0 +1

2431 0 −1 −1 0 0

3124 0 +1 0 +1 0

3142 0 +1 0 +1 0

3214 0 −1 −1 −1 0

3241 0 −1 −1 −1 0

3412 0 +1 0 +1 0

3421 0 −1 −1 −1 0

4123 +1 0 0 0 +1

4132 +1 0 0 +1 −1

4213 −1 0 +1 0 +1

4231 0 −1 −1 0 0

4312 0 +1 0 +1 0

4321 0 −1 −1 −1 0

©O{P� (Xij |Xkl+), (Xij |Xkl−), XijXkl Ú Xij .

d PWOÏf^�Ì�A�½Â��, (X12 |X13+)�� X13�pY²� X12��A,

Ïd� X13éA������ “+”Y²�, (X12 |X13+)¤éA�����ÎÒ� X12�

A���ÎÒ�Ó; � X13 éA������ “)”Y²�, (X12 |X13+)¤éA���

��ÎÒ��, Ï�d��^�� X13 �ÎÒ “+”. �L����5, ·�^ 05L«@


�����, ù� PWOÏf^�Ì�AdL 2�1 1��Ñ. |^Ó��©Û�{,

(X12 |X13−)éA��31 2��Ñ. dé¡5��, �� X12Ú X13� �, Ò�±©O

�� (X13 |X12+)Ú (X13 |X12−)¤éA��.

2|^ 2PFI�½Â, �p�A X12X13 ¤éA���3 X12 ¤éA����� X13

¤éA�����¦��, Ïd� X13 � “+”Y²�, X12 �ÎÒ� X12X13 �ÎÒ�Ó;

�X13� “)”Y²�, X12�ÎÒ�X12X13�ÎÒ��. ¤±, XJrX12ÚX12X13¤

éA�����\, ¿Ø± 2, Ò�±�� (X12 |X13+)¤éA��. Ó�/, XJr X12
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Ú X12X13 ¤éA�����~, ¿Ø± 2, Ò�±�� (X12 |X13−)¤éA��. ù�Ò

�±�ÑXe��ê'Xª:

(X12 |X13+) =
1

2
(X12 +X12X13),

(X12 |X13−) =
1

2
(X12 −X12X13).

òþ¡�ªfÿÐ� (Xij |Xkl+)Ú (Xij |Xkl−), 1 6 i < j 6 m, 1 6 k < l 6 mþ,

Ò�±��

(Xij |Xkl+) =
1

2
(Xij +XijXkl),

(Xij |Xkl−) =
1

2
(Xij −XijXkl).

�©z [10]��, �¡§�� PWOÏf^�Ì�A��E½Â.

§3. PWOÏf^�Ì�A�5�

3.1 ��5

e k = {ki}ni=1Ú l = {li}ni=1�ü� n��þ, K§��SÈ½Â� k · l =
n∑

i=1
kili. e

SÈ� 0, K¡ k, l��. q5¿�, ékm�Ïf�\SÁ�, z� PWOÏfÌ�Ak

m!/2�ÎÒ��, m!/2�ÎÒ�K, ¤± Xkl · 1 = 0, =z�� PWOÏfÌ�A��å

���, Ù¥ 1L«� 1�m!��þ.

éu?¿�� PWO-CME(Xij |Xkl+), 1 6 i < j 6 m, 1 6 k < l 6 m, ÄkïÄ§�

Ã^���A (unconditional effect, UE)�m���'X. d PWOÏf^�Ì�A��

E½Â�±��

(Xij |Xkl+) ·UE =
1

2
(Xij +XijXkl) ·UE =

1

2
(Xij ·UE +XijXkl ·UE). (1)

� UE = Xij �, =� (Xij |Xkl+)���A�, (1)ªC�

1

2
(Xij +XijXkl) ·Xij =

1

2
(Xij ·Xij +XijXkl ·Xij) =

1

2
(|Xij |2 +Xkl · 1) 6= 0.

�����ª¤á´du |Xij |2 = m! � Xkl · 1 = 0. Ón, � UE = XijXkl �, =�

(Xij |Xkl+)� 2PFI�, (1)ªC�

1

2
(Xij +XijXkl) ·XijXkl =

1

2
(Xij ·XijXkl +XijXkl ·XijXkl)

=
1

2
(Xkl · 1 + |XijXkl|2) 6= 0,
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Ù¥�����ª¤á´du |XijXkl|2 = m!. � UE�Ø
 UE = Xij Ú UE = XijXkl

�	�Ù§�A�, duy3�Ø��¤k 2PFI� PWOÏf�Ì�A�'X, �Ø(½

?¿ü� 2PFI�m�'X, ¤±6��ØU���ä¦�� PWOÏf^�Ì�A��

�'X, �´ù��±ÏLäNO� (1)ª��§����5. 3O�L§¥, $^©z [8]

�(J “z��k��Ïf� 2PFIÑ���A��, �Ø��å���”, �±{zé

õO�L§. ù�(JÓ��·^u� PWOÏf^�Ì�A�SÈ���/.

�e5|^e¡� PWOÏf^�Ì�A, ¿ÏLO�§��SÈ5`²§����

5. L 2�Ñ
m = 4� PWOÏf^�Ì�A (X12 |X13+), (X12 |X13−), (X13 |X12−),

(X12 |X23−), (X23 |X12+)¤éA��. rù
 PWOÏf^�Ì�A©a, Ò�±��X

e�(J:

(i) (X12 |X13+)� (X12 |X13−)��;

(ii) (X12 |X13+)� (X12 |X23−)Ø��;

(iii) (X12 |X13+)� (X13 |X12−)Ø��;

(iv) (X12 |X13+)� (X23 |X12+)Ø(½.

éu1�|, §�k�Ó���AÚ 2PFI, �´§�^��ÎÒØÓ. �©z [10]

¥�¡{��, ¡ùü� PWOÏf^�Ì�A3Ó�� Twinsa¥. Twins¥� PWO

Ïf^�Ì�A����, y²Xeª:

(X12 |X13+) · (X12 |X13−) =
1

2
(X12 +X12X13) ·

1

2
(X12 −X12X13)

=
1

4
(X12 ·X12 +X12X13 ·X12 −X12 ·X12X13

−X12X13 ·X12X13)

=
1

4
(|X12|2 +X13 · 1−X13 · 1− |X12X13|2)

= 0.

31�|, §�k�Ó��Ì�A, �´ 2PFIØÓ. �©z [10]¥�¡{��, ¡

§�ü�3Ó�� Siblingsa¥. |^eª�±y² Siblings¥� PWOÏf^�Ì�A

´Ø���:

(X12 |X13+) · (X12 |X23−) =
1

2
(X12 +X12X13) ·

1

2
(X12 −X12X23)

=
1

4
(X12 ·X12 +X12X13 ·X12 −X12 ·X12X23

−X12X13 ·X12X23)

=
1

4
(|X12|2 +X13 · 1−X23 · 1−X12X13 · 1)

6= 0,
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Ù¥, du X12X13 · 1 6= 4!, ¤±���(JØ�u 0.

31n|¥§�� 2PFI�Ó.�©z [10]¥�¡{��, ¡§�ü�3Ó�� Family

a¥. 3 Family¥�Ø3 Twins¥� PWOÏf^�Ì�A´Ø���, �y²Xe:

(X12 |X13+) · (X13 |X12−) =
1

2
(X12 +X12X13) ·

1

2
(X13 −X12X13)

=
1

4
(X12 ·X13 +X12X13 ·X13 −X12 ·X12X13

−X12X13 ·X12X13)

=
1

4
(X12X13 · 1 +X12 · 1−X13 · 1− |X12X13|2)

6= 0.

3���|¥, §����AÚ 2PFIØÓ. duØ(½¤k 2PFI� PWOÏf�

Ì�A�'XÚ¤k 2PFI�m�'X, �Ã{�ä§����5, ©z [8]¥�(JÓ�

�±^u{zO�L§.

þã5�äk��5, ·��ÑXe��5(J, Ùy²�þ¡L§�Ó.

5� 1 � PWOÏfÌ�A���5Xe:

(i) 3 Twinsa¥�?¿ü� PWOÏf^�Ì�A��;

(ii) 3 Siblingsa¥�?¿ü� PWOÏf^�Ì�AØ��;

(iii) 3 Family¥�Ø3 Twins¥�?¿ü� PWOÏf^�Ì�AØ��;

(iv) Ø3cn«�¹¥�?¿ü� PWOÏf^�Ì�A���5ØU(½.

±þ, �©ïÄ
 PWOÏf^�Ì�A���5�, XJ��ïá�����^�

\S�., ù
5�ò�~k^.

3.2 ^�\S�.

éu¹km�¤©�\SÁ�, ©z [7]JÑ
��\S�.

E(Y ) = β0 +
m−1∑
i=1

m∑
j=i+1

βijXij . (2)

XJ Y ���"�A5�, e βij > 0, K¤© iATV\�¤© j �c; e βij < 0, K¤

© iATV\�¤© j ��; ÄK¤© iÚ¤© j �m�^S�K�´ØwÍ�. 3ù�Ü

©òrù��.í2�^�\S�.þ.

du PWOÏf^�Ì�A��E½Âé¤k�m > 3�\SÁ��OÑ·^, ù�

�±��O� (2)ª¥��A��, ¦�¤���¹ü�^� m�¤©�\S�., =é

?¿ 1 6 i < j 6 mÚ 1 6 k < l 6 m, ¤© k3¤© l�c�^�e, k

E(Y ) = β0 +
m−1∑
i=1

m∑
j=i+1

β[ij|kl+]X[ij|kl+]. (3)
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~X, �m = 3�, �kü�^� X133pY²����\S�.�

E(Y ) = β0 + β[12|13+]X[12|13+] + β[23|13+]X[23|13+].

õ�^����/�±ÏLü�^��¦È��. �kÛê�^��, õ^�Ì�A

¤éA���u�� PWOÏf^�Ì�A¤éA���A����¦È. ~X

(X14 |X12+, X13+, X23+) = (X14 |X12+)(X14 |X13+)(X14 |X23+).

�kóê�^��, õ^�Ì�A¤éA��´� PWOÏf^�Ì�A�Ù��A¤

éA��A���¦È. ~X

(X12 |X13+, X23+, X14−, X24−)=(X12 |X13+)(X12 |X23+)(X12 |X14−)(X12 |X24−)X12.

duØ÷v^�� �ÑC� 0, Kõ^�Ì�A��ul1�� PWOÏf^�Ì

�Am©, ÅÚ p¡V\^�, ¦Ø÷v^�� �C� 0, ÷v^�� �C¤�A

� PWOÏfÌ�A��. �3kóê�^��, I����A�¦±�yÎÒ��. ù

�Ò�±�Eõ�^�����\S�.. 3ü�^� Xkl = +1Ú Xuv = +1�, Ù¥

1 6 k < l 6 mÚ 1 6 u < v 6 m� k, l� u, vØ���, é?¿ 1 6 i < j 6 mk

E(Y ) = β0 +
m−1∑
i=1

m∑
j=i+1

β[ij|kl+,uv+]X[ij|kl+,uv+].

~X, �m = 3�3 X12 = +1Ú X13 = +1�^��,

E(Y ) = β0 + β[23|12+,13+]X[23|12+,13+].

©z [8]¥JÑ
��\S�., ·��±òT�.ÿÐ���^�\S�., �E�

{�©z [8]¥� (2.1)ªaq. ����L«3ùpØ2Kã.

§4. ~ f

3ù�Ü©¥, �©ò|^©z [8]¥�ê�~fÚ©z [12]¥'u�Ô�~f5`

²^�\S�.�©ÛL§, ¿é PWOÏf^�Ì�AÚ PWOÏf^��p�A?1

)º.

4.1 {üê��~f

3©z [8] �~f¥, b�3V\?Û¤©c�Ð©�A Y0 = 1, �o�¤©äk

Xe��A: 1 :\ 10; 2 :~ 5; 3 :¦± 4; 4 :Ø± 2. ~X�S�� 4123���A��

Y1 = [(1/2 + 10)− 5]× 4 = 22. ²LO�����A�3L 1� Y1��Ñ.
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ÏL*	L 1��, � X13 = +1�3 12��A�¥k 11��u 12, � X13 = −1

�� 12��A�þ�u 10, ÏdXJ����"���A�, �±ò X13 = +1��k�

^�, ¿3ù�^�eé^��A�.?1ïÄ. L 3�Ñ
3^� X13 = +1e�^�\

S�O�Ù�A� Y2.

L 3 3 X13 = +1^�e�^�\S�O

S� X12 |X13+ X23 |X13+ X14 |X13+ X24 |X13+ X34 |X13+ Y2

1 1234 +1 +1 +1 +1 +1 12

2 1243 +1 +1 +1 +1 −1 12

3 1324 +1 −1 +1 +1 +1 19.5

4 1342 +1 −1 +1 −1 +1 17

5 1423 +1 +1 +1 −1 −1 2

6 1432 +1 −1 +1 −1 −1 17

7 2134 −1 +1 +1 +1 +1 12

8 2143 −1 +1 +1 +1 −1 12

9 2413 −1 +1 −1 +1 −1 32

10 4123 +1 +1 −1 −1 −1 22

11 4132 +1 −1 −1 −1 −1 37

12 4213 −1 +1 −1 −1 −1 22

ÏL R^�?1��©ÛÚÅÚ£8, �ª[Ü����.¥�¹ 3� PWOÏf^

�Ì�AÚ 1��� PWOÏf^��p�A, =

E(Y2) = 22.620− 5.625(X23 |X13+)− 10.000(X14 |X13+) + 3.125(X24 |X13+)

+ 1.875(X23X24 |X13+).

ù� R2�~�Cu 1�z��� p�Ñ�~�, `²�.®²[Ü�éÐ
. 3ù�^�

�.¥, (X24 |X13+)��Xê`²�\ 10�½3¦± 4�c�^�e, ~ 53Ø± 2c

¡�¬������A�. (X23 |X13+) ((X14 |X13+))�KXê`²�\{$��½3¦

{$��c�^�e, ~{$�3¦{$�c¡ (\{$�3Ø{$�c¡)�¬¦�A�

~�. PWOÏf^��p�A (X23X24 |X13+)��Xê`²�\{$��½3¦{$

��c�^�e, �X24 = −1 (~{$�3Ø{$��>)�, ~{$�3¦{$��c¬

������A�.

4.2 'u�Ô�¢~

e¡�©ò|^©z [12]¥'u 4«�Ô�~f5äN`²^�\S�.�©ÛL

§, Ù¥ù 4«�Ô©OP��Ô 1!�Ô 2!�Ô 3Ú�Ô 4, �Ô·Ü���J (�A�)

�"��, ÙäNê�3L 1����� Y3�Ñ.
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é�©êâ Y3Ú©z [12]¤© – ��Aã (Ùã 1)?1{ü©Û��, ���z�

Ô·Ü���J, �Ô 2ATV\���� �, �Ô 3ATV\��c� �, Ïd�±

b�k�^�� X23�$Y², L 4�Ñ
 X23�$Y²��^�\S�O�Ù�A Y4.

L 4 3 X23 = −1^�e�^�\S�O

S� X12 |X23− X13 |X23− X14 |X23− X24 |X23− X34 |X23− Y4

1 1324 +1 +1 +1 +1 +1 55.4

2 1342 +1 +1 +1 −1 +1 56.4

3 1432 +1 +1 +1 −1 −1 51.2

4 3124 +1 −1 +1 +1 +1 53.5

5 3142 +1 −1 +1 −1 +1 51.2

6 3214 −1 −1 +1 +1 +1 50.8

7 3241 −1 −1 −1 +1 +1 51.4

8 3412 +1 −1 −1 −1 +1 52.9

9 3421 −1 −1 −1 −1 +1 53.4

10 4132 +1 +1 −1 −1 −1 46.4

11 4312 +1 −1 −1 −1 −1 46.8

12 4321 −1 −1 −1 −1 −1 41.8

L 5 ©z [12]�~f3k^�����©ÛL

5 gdÝ (df) ²�Ú (SS) þ� (RS)

Ì�A� 5 162.17 32.43

���p�A� 4 15.34 3.84

�p��p�A� 2 10.28 5.14

ÜO 11 187.79

L 5���©Û�Ñ
 PWOÏf^�Ì�AÚ PWOÏf^��p�A�gdÝ

(df)!²�Ú (SS)Úþ� (RS). dd��, ^ PWOÏf^�Ì�A�.[Ü®²v

,

Ï� PWOÏf^��p�A��þ��é��. e¡���Ò´�(½�.¥I��¹

=
 PWOÏf^�Ì�A�. éu��^�\S�.

E(Y4) = 49.85 + 0.78(X12 |X23−) + 1.53(X13 |X23−) + 0.18(X14 |X23−)

− 0.20(X24 |X23−) + 3.8(X34 |X23−),

Ù¥ R2 = 86.35%. éT�.�ÅÚ£8, KX14ÚX24��gíØ, �¦��A� p�©

O� 0.83Ú 0.81. d��£8�.�

E(Y ) = 49.90 + 0.88(X12 |X23−) + 1.57(X13 |X23−) + 3.79(X34 |X23−),
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R2 = 86.16%, �Ù¥�Cþ (X12 |X23−)Xêu��wÍ5Y²EØn� (p� = 0.21),

XJí�TCþ, AICÚí�²�ÚÑO\���, Ïd����`�£8�.

E(Y4) = 50.34 + 2.01(X13 |X23−) + 3.79(X34 |X23−).

d� R2 = 82.9%��{�z��� p�Ñ�u 0.01. Ïd3®��Ô 2�½�3�Ô 3

���^�e, �
��z�Ô·Ü���J, �Ô 1AT�3�Ô 3�c, �Ô 3AT�

3�Ô 4�c. L 4�`²
ù�:, =÷vùp^���AÑ�' 55�.

§5. � (

�©é^�\S�O?1
ïÄ. ÄkïÄ
3^�\SÁ��OeÌ�A���5,

¿|^¤JÑ�^�\S�.éü�~f?1äN�©Û. 3ïÄ PWOÏf^�Ì�A

��5�L§¥, Äkr¤k� PWOÏf^�Ì�A©¤ 4a, Ù¥c 3a (= Twins,

SiblingsÚ Family)���5�±ÏLO���, �éu1 4a, du�
'X·�6��

Ø(½, ¤±Ù��5�ØU(½, ù�´I�)û���¯K. ���Ñ�'u�Ô�¢

~äN`²
^�\S�.�©Û�{.

\SÁ��O´<�)�Ú)¹¥~^��a�O. 3CAc�©z¥�õïÄ�´

\S�O��¹, �´3¢��L§¥k
k�&E´®��, Ïd�±ÏL^�\S�

O~�Á�¤�, ù´�~k¿Â�.
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Properties and Data Analysis of Order of Addition Designs

with Conditions

ZHU Jiaqing ZHAO Shengli

(School of Statistics, Qufu Normal University, Qufu, 273165, China)

Abstract: Order of addition designs with conditions are widely used in experiments, but references on

this subject are rather primitive. The paper gives the definition of conditional main effect of pair-wise

ordering factor, studies the orthogonality of conditional main effects of pair-wise ordering factors, and

proposes the model of order of addition designs with conditions. Finally, it gives the methods for data

analysis through two examples.
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