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û = GZTV −1(y −Xβ̂)
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 ������������� '��� 
��

���� ��� 
���������� �
 V −1 ��� �����
��� β̂ ��� û ��0
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 y ��� u
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][
w

x∗

]
������)�

���� 
���� ��� �������	 �� ĉ �� �������

ĉ = Ω−1X(XTΩ−1X)−1x∗ + Ω−1[I −X(XTΩ−1X)−1XTΩ−1]w ������#�

$��� �� ���� ��� ���� ��	��� �	������ �����
���

p̂ = ĉy = xT
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û = (ZTR−1Z +G−1)−1ZTR−1(y −Xβ̂) ��������
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A =

⎛
⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

1 0 0.5 0.5 0.5 0.75 0.625

0 1 0 0.5 0.25 0.25 0.25

0.5 0 1 0.25 0.625 0.375 0.5

0.5 0.5 0.25 1 0.625 0.75 0.6875

0.5 0.25 0.625 0.625 1.125 0.5625 0.84375

0.75 0.25 0.375 0.75 0.5625 1.25 0.90625

0.625 0.25 0.5 0.6875 0.84375 0.90625 1.28125
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Theoretical Quantiles

S
ta

nd
ar

di
ze

d 
re

si
du

al
s

aov(log(DirectVar) ~ SS * SD * DD * E * C − SS:SD:DD:E − SS:SD:DD:E:C − SS

Normal Q−Q

26.6914.52

30.86
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Normal Q−Q

1.45125.1331.431

������ ��	
 �� �
�� ��� ��� ��������� ��������� ������ �������� ����� �����

 �
������



��

���� � ��	 
���� �� � ����
� ���������
 � ����� 
����� �� ��� ��	 ����� 	��� �� ������

�� ��
�� �� ��
� ������ ������ �� 
���� �� �� ��� ��� ��� �� ��� ���

��� � !"� ���	� �� ����� ��# �� ��� ��� ����� ����� ����
����� ��� �� �����

�� ���	 ���� ����� ��� ���� ���� ��
��$
��� ��
���� ���� �� ��� ����
� ������
� 
����

����� �� � ������ ��
��$
��� ����� ����� ������
����� 	��
� ���
�� ���� �� ��� �����

��������� �� ������ �� ��� ������ ��� ���� ��
��$
��� ��
��� �� ��� 
�������
�� 	��
�

�� ��� ���%&�
���� ��� '' &��� ��� ��� � !"� �� (�
��� ��# ���	� ������� ������

�� ������� ��	���� �� �� ���
���� ������� !��� ��� ��� ���� �� �����
�� ��������
 ����

���������� 	��
� ��� ������ �� �� �

�&����� ��
 ����������



��

●●● ●●●●●●●

●

●●●●●●●●● ●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●● ●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●

●

●●●●●●●●● ●●●●●●●●●●● ●●●●● ●●●●●●●●

●

●●●●● ●●●● ●●●● ●●●●●●● ●●●●●● ●● ●●●●● ●●●●● ●●●●●●●● ●●●● ● ●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●● ●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●● ●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●● ●●●●●●●●● ●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●● ●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●● ●●●●●●● ●●●●●●●●●●●●●●●●●●●● ●●●●● ●●●●●● ● ●●●●●●● ●● ● ● ●● ●●●● ●●● ●●●●● ●●●● ●●●●●●●●●●●●● ●●●● ●●●●●● ●●●●●● ●●●●●●●● ●●●●●●● ●●●●●●● ●●●●● ●●●●●●● ●●●● ●●●●●●●●●●●●●●●● ●●●●●● ●● ●● ●● ●●● ●● ●●●●● ●●●●●● ●●● ●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●● ●●●●● ●●● ●●●●●● ●● ●●●●●● ●●●●●●●●●●●●●●●●●● ●● ●●●●● ●● ●●●●●●● ●●● ●●●●●●●● ●●●●●●●● ●●● ●●●●●●● ●●●●●●●● ●● ●●●● ●●●●●● ●●● ●●●●●● ●●●●●● ●●● ●●●●● ●●● ●●●● ●● ●● ●●●●●● ●●●● ●●●●●●●●●●●●●● ●● ●●●●● ●●●●●●●●● ●●● ●● ●●●●●● ●●●●●●●●● ●●●●●● ●●● ●●●●●●●● ●●●●●● ●●●●●●●●●●●●● ● ●●● ●●● ●●●● ●● ●●●●●●● ●●●●●●●●●●●●●●●●●●●●● ●●● ●●●●●● ●●●●● ●●●●● ●●● ●●● ●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●● ●●●●●●●● ●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●● ●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●● ●●●●●●● ●●●● ●●●● ●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●● ●●●●●●●●●●●●●●●● ●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●● ●●●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●● ●●●●●●● ●●●●●●● ●●●● ●●●●●● ● ●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●● ●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●● ●● ●●●●●●●●●● ●●● ● ●●●●●●●●●●●●●●●●●●●● ● ●●●●●●●●●●●● ●●●●●●● ●● ●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●● ●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●● ●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●● ●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●● ●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●● ●● ●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●

●

●●● ●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●● ●●●●●●●●●●●●●●●●● ●●●●●●●●●●●● ●●●●● ●●●● ●●● ●●●● ●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●● ●●●●●● ●●●●●●●●●●●●●●●●●●● ●●●●●●● ●●●●●●●●●●●●●● ●●●●●●●●●●●●● ●●●● ●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●● ●●●● ●●●●●●●●●●● ●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●●●●●●●●●●● ●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●● ●●●●●●●●● ●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●● ●●●

●

●●●●●● ●●●●●●●●●● ●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●● ●●●●●●●●●●●●●●●●●●●●●
●

●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●● ●● ●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●● ●●●●●●●●●●●●●●●●● ●●●●● ●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●● ●●●● ●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●● ●●●●●●●●●●●● ●●●●●●●●●●●●●●● ●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●● ●●●●●●●●●● ●●●●●●● ●●●●●●●● ●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●● ●●●●●●●●●●●●●●●●●● ●●●●●● ●●●● ●●●●●●●●●●● ●●● ●●●●●●●●●● ●●●●● ●●● ●● ●●●● ●●●●●● ●●●●● ●●● ●●●●●●● ●● ●●● ●●●●●●●● ●●●●●●●●●●●●●●●●●●●● ●●●●●

●

●●●● ●●● ●●●●●●●●●●●

●

● ●●●●●●● ●●●●●●●●● ●●●●●● ●●●● ●●●●●● ●● ●●●●●●●●●●●●●●●●●●●●●●●●●
●

●● ●●●●● ●●●●●●● ●●●●●●●●●●●●● ●●●●● ●●●●●●●●●●●

●

● ●●●●●●●●●●●●●● ●●●● ●●●●●●●●●●●●●●● ●●●● ●● ●●●●●●●●●●● ●●●● ●●● ●●●●●●●●●●●●●●●●● ●●●●●●● ● ●●●●●●●●●●● ●●●● ●●●●●●●● ●●● ●●●●●●●●●●●● ●●●●●●● ●●●●●●●●●●●●● ●●●● ●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●● ●●●●●●● ●●●●●● ●●●●●●●●●●●● ●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●● ●●● ●● ●●●●● ●●● ●●●● ● ●●●●● ●●●● ●●●●● ●● ●●●● ●● ●●●●● ●●● ●● ● ●●● ●●● ●●●● ●● ●●● ●●● ●●●●●● ●● ● ●● ●●●●●●● ●● ●●●● ●●● ● ●●●●●●● ●● ●● ●●●●●● ●● ●●●●● ● ●●●●●●● ● ●●● ● ●● ●●●● ● ●●●●● ●●● ●●●●●●●●●● ●●● ●●●● ●●● ●● ● ●● ●●● ●●● ● ●●●● ●●●●● ●● ●●●●●●●● ●●●●● ●●● ●●●●●●●●●● ●●● ●●●● ●●● ●●● ●●●●● ●●● ●●●●● ●● ●●● ●●●● ●●●● ●● ●● ●● ●●● ●●●●●●●●● ●●●● ●● ●●● ●●●● ●● ●●●● ● ●●● ●●●●●●● ●● ●●● ●●●● ● ●●●●● ●●●● ● ●● ●● ●●●●● ●●●●●●●●●● ●● ●●●● ●●● ●● ●●● ●●●● ●● ●● ●●●●●● ●● ● ●●●●● ●●●● ● ●●●●●●● ● ●●● ● ●●● ●●●●●

●

●●● ●●● ●●●●●● ●● ●●● ●●●●●● ●● ●●● ●●●●●●●● ●●● ●●●● ●●● ●●● ●●●● ●● ●●● ●●●●●●● ●●●● ●●● ●●● ●●●● ●●●●●● ●●● ●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●● ●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●● ●●● ●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●
●

●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●● ●●● ●●●●●●●●●●●●●●●●● ●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●● ●●●●●●●●● ●●●●●●●● ●●● ●●●●●●●●●●●●●●●●●●●●●● ●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●● ●●●●●●●●●●● ●●●●●●●●●●●●●●●●● ●●●●●● ●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●● ●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●● ●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

−4 −2 0 2 4

0
20

40
60

80
10

0

Theoretical Quantiles

S
ta

nd
ar

di
ze

d 
re

si
du

al
s

aov(SocVar ~ SS * SD * DD * E * C − SS:DD:SD:E:C − SS:DD:E:C − SS:SD:DD:C

Normal Q−Q

21.411

22.213
17.260

������ ��	
 �� �
�� ��� �����
 �������� ����� ����� ����� ��
������

���
� ��	
 �����
 �������� ����� ����� ����� ��
������

����� �� ��� ��  ��� �� � !�
�� ��">�#

�� $ % %�&'(� %�)($ %��'()

�� $ ' '�&	$( *�*)* %�%$	%

�� $ % %�%)'� %�'%	 %�(&	�

� $ ' $�(%$* ��($$ %�%*+&

, $ $ %�)�+% '�$$� %�$&($

��
� $ ' $�+$)� ��	++ %�%&)%

��
, $ $ $�%'&� '��%) %�$'	(

�
, $ $ $�&*	$ ��'		 %�%()	

��
�
, $ $ $��*&% ��%*� %�%	%(

-�.�/��
. $*)	% +%		 %�&&�*



��

��� ����	
� �� 
�� 	�
 
�������� ��������� �� 
�� �����	 ��������� ��� 
��� ����	

��	��
�� �� ��	�� �� ���	� ���� ��� ����	
� ��� ����	�� 
� 
�� ����
���������� ��������

��
� � ��
������
 
���� ����� ��
����
���� ������� �� 
��� ���� ������	�� ��� ����

���� ��
������
� ��� �� �	�
 ��� 
��� 
�������� ����� ��  �
��� ��� �� ��

�� 
���

��! ����� ��� 
�� �����
 ��������� �	
���
� 
�� 
��	� �
�		 �� ��
 	��" ����	�

���	� ���# $����	 %������� &�
 ��������� '���� ()*%( (�
�� $�	��
���

'+��
 ,� $�� $- .��� $-  ��	�� /�0> 1

$$ 2 �3�2 �3�2 4�4���4 < 5��26

$, 2 ��7� ��7� 475�745 < 5��26

,, 2 4� 4� ��44� 7�77244

' 2 �5�2 �5�2 �54��3� < 5��26

8 2 5��3 5��3 �3����2 < 5��26

$,#' 2 ��3� ��3� 45���47 < 5��26

$,#8 2 23�� 23�� 5�7��7� < 5��26

'#8 2 �2� �2� 223�6�6 < 5��26

$,#'#8 2 27�� 27�� 2�4�654 < 5��26

9������	� 2��37 255��� 3

(� �� ��� ��� 
�� �����
 ��������� ���� �� ������� �� ()*%( �� 
�� ���������

��
���
� �� 
�� �����	 ��������� 
�� ����	
� �� ����� ��� �� ���	� ��27� ���� 
����

���� ��
������
 ���
��� 
��� 
�� �������� ����� ��
���
� �������� ��� 
� ����
����	

��
������
 
���� ����� ��
����
��� 
����� �� ���
���	�� 
���� ����	���
 
�� ����� ���

��
� �+��
� ���� �� ���� ��������
	! ����� ����� �� ���
 �� ���	� �:���
 �� 
���

��������� ����� ��� �� �	�
 ��  �
��� ��27 ����� 
�� ���� ��� �����
��
 
��	

������
��
 ������	� 
���������
����



��

●
●

●

●

●

●

●

● ●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●
●

●

●
●

●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
● ● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●●

●

●
●

●●

●

●
●

●

●
●●●

●

●
●

●

●
●

●

●●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●●
●

●
●●●

●

●
●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●●

●

●

●

●

●●

●

●●●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●
●

●
●

●

●

●

●

●
●

●

●
●

●●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●●●

●
●

●

●

●

●
●●●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●●
●

●

●

●

●

●

●

●●

●

●

●

●
●

●●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●

●

●
●

●

●

●●
●

●

●

●

●

●

●

●
●

●●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●●

●

●
●
●●●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●●

●

●
●

●

●

●

●

●

●

●
●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●
●

●

●●●

●

●

●

●

●

●

●●

●●
●●
●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●●
●●

●
●

●

●●
●

●
●

●●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●●

●

●●●
●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●●●

●

●

●

●

●

●
●

●

●

●

●

●●
●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●●

●
●

●

●

●

●
●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●●

●

●

●

●
●

●●
●

●

●
●
●

●

●●

●●●●
●

●

●

●●

●
●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●
●

●

●●

●

●

●

●

●

●

●

●

●●●

●

● ●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●●●●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●●
●

●
●

●
●
●

● ●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●●

●●

●

●●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●

●●

●

●

●
●●

●●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●●

●

●

●●

●

●

●
●

●

●

●●

●

●

●●

●

●

●
●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●●

●

●
●

●● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●●

●

●●●

●

●

●

●

●

●

●

●
●

●

●

●●
●

●●●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●
●●

●
●●●●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●●
●●●

●
●●●

●

●

●●

●

●

●

●

●●
●

●

●
●
●

●

●

●

●
●

●
●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●●●
●

●

●● ●●●●●

●

●●

●

●●
●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●
●

●

●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●●●
●

●●

●

●

●

●

●

●●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●●
●

●

●

●

●

●
●

●

●●●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●●●●●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●●●

●

●●

●
●

●

●

●

●

●

●

●
●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●●

●

●

●

●
●●

●

●
●

●

●
●

●

●

●●●
●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●●
●

●

●

●

●●

●

●
●

●

●

●●

●

●
●

●
●

●
●●

●

●
●●

●

●

●
●●

●

●

●●

●
●

●

●
●

●

●●
●

●●

●
●
●●

●

●

●
●

●
●

●

●

●
●

●

●
●

●

●
●

●

●
●

●●

●

●

●●

●

●

●●
●

●
●

●●●

●
●

●
●

●

●●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●●

●

●
●

●
●●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

● ●

●●
●

●

●

●

●

●
●

●

●
●●

●●
●

●
●

●
●●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●
●●

●
●

●

●

●

●

●●
●

●

●

●
●

●

●●
●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●

●

●
●●

●●

●

●
●

●

●

●●

●

●

●
●

●
●

●

●●●

●●

●

●
●

●●

●
●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●●
●

●
●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

● ●

●

●

●●

●●
●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

● ●
●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●
●

●

●●●●●

●
●

●●

●

●

●

●

●●

●

●

●

●

●

●
●●

●
●

●

●●

●
●●

●

●
●

●
●

●

●
●●●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●
●

●●●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●●

●

●
●

●

●

●
●●●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●
●

●

●
●

●

●●

●●

●
●●●●●●●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●●●●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●
●

●

●

● ●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●
●

●●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●●

●
●

●

●

● ●
●

●●

●

●

●

●

●●●●

●●

●

●
●

●●
●

●

●

●

●

●

●●

●●

●

●

●●●●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●
●

●

●

●

●●

●

●

●●
●●

●●

●

●

●

●

●
●

●

●
●

● ●●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●
●●

●

●

●

●●
●●

●

●

●
●●●
●

●

●

●

●
●

●

●●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●●● ●

●

●

●

●
●

●

●

●

●

●●
●

●
●●

●

●

●

●
●

●

●●
●

●

●
●

●

●
●

●

●
●

●

●●
●

●

●

●

●
●●

●●

●

●

●

●
●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●●

●

●

●

●
●●

●

●●

●

●
●●

●

●

●

●●
●

●
●

●
●

●

●

●

●

●●

●

●
● ●

●

●

●

●●

●●●

●
●

●

●

●
●

●

●

●

●

●●●●

●

●

●●

●

●

●
●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●
●

●

●

●●●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●●

●

●
●

●

●

●

●
●●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●

●

●

●●●●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●
●

●

●

●
●●

●

●

●

●

●
●

●
●

●

●
●

● ●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●
●●

●

●●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●●

●

●

●

●

●

●

●

●
●●

●●●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●●

●

●●
●

●
●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

●

● ●
●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●●

●

●
●

●●

●●

●

●
●

●

●

●

●

●

●●

●

●

●

●●

●
●

●●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●
●

●
●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

●

●●

●●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●
●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●●●●●●
●

●

●

●

●

●

● ●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●
●●●●
●●

●

●

●

●●●

●

●

●

●●
●

●
●

●

●●

●

●

●

●

●

●

●

●
●

●
●

●
●

●
●

●

●

●

●

●

●

●●

●

●●

●

●●●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●●

●

●
●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●●●●

●

●

●
●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●
●

●

●●

●

●

●

●●

●
●

●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

● ●●

●

●●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●●●

●

●

●

●
●

●

●

●

●

●●●

●

●

●

●

●

●

●
●

●●

●

●

●

●
●

●

●

●●

●

●

●

●

●●

●●
●●

●●

●

●
●

●

●

●

●
●

●
●

●

●
●

●●

●

●
●●

●

●

●

●●

●

●●

●

●

●

●
●●

●

●
●

●

●● ●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●
●

●
●●

●

●

●●
●

●

●

●●
● ●

●●

●
●

●●
●

● ●

●

●●●

●

●

●

●
●

●●●●

●

●

●

●

●
●

●●

●

●●
●

●

●
●●●

●

●

●●

●

●
●●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●

●

●
●

●●●●
●

●

●
●

●

●

●●●
●●

●

●

●

●
●

●
●

●

●●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●●

●

●
●
●●●

●

●

●

●
●

●
●
●

●

●

●
●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●
●

●

●●

●
●●

●

●

●●
●

●

●

●

●
●●●

●
●●

●

●●●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●
●

●●●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●●

●

●
●

●
●

●

●
●

●

●

●

●●●

●●

●

●

●
●

●

●

●

●

●

●

●
●●

●

●

●●

●

●

●

●●
●

●●
●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●●●●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●
●●

●

●
●
●

●●●

●●
●

●

●

● ●
●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●●●●
●

●

●

●●
●

●

●

●

●

●●

●

●

●

●●

●

●

●
●
●

●

●

●

●

●
●●

●

●

●

●

●

●
●

●

●

●

●

●
●●

●

●

●●

●●

●

●

●●
●
●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●●
●●●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●●●

●

●

●●

●
●

●●

●●

●

●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●●

●

●
●

●

●●●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●●

●

●

●

●

●●

●

●

●

●●●●●

●

●
●●●●●

●

● ●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●●

●
●

●
●●●

●
●

●
●●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●●
●

●

●

●●●

●●

●

●
●●

●

●

●

●

●●

●

●

●

●
●

●
●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●●
●

●●

●● ●●

●

●

●
●
●

●

●

●

●

●

●
●

●
●

●●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●
●●

●

●

● ●

●

●
●

●

●

● ●

●

●
●

●

●

●

●●

●

●●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●● ●●

●

●

●

●

●●

●
●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●
●●

●

●

●●

●

●

●●

●

●

●

●

●●

●

●

●
●●

●

●

●●● ●

●
●

●

●

●

●

●

●●

●
●

●

●

●●

●

●

●

●
●

●

●●●●●●●

●

●

●

●

●

●

●

●

●

●●●

●

●

●
●

●●
●

●

●

●

●

●●

●

●●

●

●

●
●

●

●

●

●

●

●

●
●●

●

●

●

●

●●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●
●

●
●

●●
●

●●●
●

●

●
●

●

●
●

●
●●

●

● ●

●

●

●
●

●

●●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●●
●

●
●

●

●

●

●

●●●

●
●

●

●

●

●

●

●

●

●

●
●●

●●

●

●

●

●

●

●

●
●

●

●
●

●

●

●●
●●

●●●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●●

●

●
●

●● ●

●

●

●
●

●

●●
●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

● ●●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●●
●●●

●

●

●
●

●●

●

●●

●
●●●
●●

●

●

●

●●

●●
●●
●

●●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●●●●

●

●●

●

●

●

●●

●

●

●

●●

●●
●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●●
●

●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●● ●●

●

●●
●

●

●
●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●

● ●

●

●●

●

●

●

●
●

●●

●

●

●

●●
●

●

●
●

●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●

●●●●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●●
●

●

●

●

●

●

●●●

●

●

●

●●

●

●●●

●

●

●

●●●●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●●
●

●

●

●

●

●

●

●
●

●
●

●●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●
●

●
●

●

●●●

●

●

●

●

●●●
●

●●●
●

● ●
●

●

●
●

●

●

●●●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

● ●
●

●
●●

●

●

●

●
●

●

●

●

●

●●

●
●

●

●
●●

●

●
●●

●

●

●

●

●

●

●

●●●●●

● ●

●●

●

●
●●

●
●

●

●●

●

●●

●

●

●
●

●

●
●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●
●●

●

●

●
●

●
●
●

●

●
●

●

●

●

●
●●

●
●

●●

●

●

●

●

●
●●

●
●

●

●

●

●

●

●

●●●

●

●

●
●

●

●

●●●
●●

●
●

●

●

●

●

●●●

●

● ●

●

●

●

●
●

●

●
●●

●

●

●
●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●●

●

●●
●

● ●

●●

●
●

●

●

●
●

●

●●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●●●

●

●
●

●

●

●

●

●
●●

●

●

●

●●●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●
●

●

●

●●

●

●

●

●

●

●

●

●
●

●
●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●

●
●

●

●
●

●●
●

●

●

●

●

●
●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●
●

●●

●

●

●

●
●

●

●

●

●

●●

●

●●
●●

●

●

●
●

● ●

● ●
●●
●

●

●

●

●

●

●

●

●
●
●

●●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●
●●

●

● ●

●

●

●

●

●

●●

●

●

●
●

●

●
●

●

●●
●●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●
●

●
●●

●
●

●●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●
●

●

●

●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●●
●

●

●

●

●
●●●●●●●

●●

●
●

●
●

●

●

●

●

●
●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●●●●
●

●

●

●●●
●●

●●●●
●

●

●
●

●

●

●

●
●●
●●

●

●

●

● ●

●
●

●

●
●
●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●●

●

●●

●

●
●

●●
●●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●
●●●
●

●

●●
●

●

●

●

●
●

●

●
●●●

●●●●

●

●
●

●
●

●

●
●●●

●

●●

●

●

●

●
●

●

●
●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●●

●
●

●

●

●
●

●

●

●
●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●
●●●

●

●

●

●

●

●●

●

●●

●

●

●

●

●●
●

●
●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●
●

●

●●●

●

● ●●
●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
● ●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●●●●

●

●
●●

●

●●

●

●

●

●●

●●●●

●
●

●●●●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●
●

●

●

●

●●
●

●
●

●

●
●●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●●

●

●●

●

●

●●
●

●

●
●

●

●
● ●

●

●●

●

●

●●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●●●

●

●
●

●

●
●

●

●

●●
●

●
●

●

●

●

●

●

●

●●
●

●

●
●

●

●

●
●

●

●
●

●
●

●
●

●

●

●

●

●●●
●

●

●

●

●

●

●

● ●

●
●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●●

●

●
●

●

●
●●

●
●

●

●

●

●

●
●

●

●

●●●

●

●
●●●

●
●

●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

●
●●

●

●

●
●●

●

●

●
●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●
●

●
●

●●
●

●

●
●●

●●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●
●

●
●●

●

●
●●

●

●

●

●
●

●

●●

●
●●

●
●

●
●

●●

●

●

●
●●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●●

●
●

●

●
●
●

●●●●

●

●

●●

●

●
●●●

●

●
●●

●

●

●●

●

●

●

●
●

●
●

●

●

●

●●

●

●
●

●●

●

●
●

●

●

●

●
●

●

●

●
●

●●

●

●

●●●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●●●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

● ●

●
●

●
●

●
●

●

●

●

●●
●

●

● ●

●

●●●
●●●
●

●

●

●

●●●

●

●

●

●
●●
●●

●

●
●

●●

●

●

●●
●

●

●

●

●
●

●

●

●

●

●●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●●

●●
●

●
●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●
●

●

●
●●

●

●

●
●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●●

●

●

● ●

●●
●

●

●●
●
●

●

●

●

●

● ●

●

●

●

●

●

●

●●
●

●

●

●

●
●

●

●

●

●

●

●●
●

●

●

●●

●

●●

●

●●●
●● ●●

●●
●

●

●●
●●

●
●●

●

●

●

●

●●

●

●

●
●

●●
●●

●●

● ●
●

●

●

●

●

● ●

●●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●●●●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●● ●

●●

●

●

● ●

●

●

●

●

●
● ●●●●

●

●

●

●●

●

●●

●

●●●

●

●

●

●●
●

●

●

●

●
●

●●
●

●

●
●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●
●

●●●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●●
●

●●
●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●
●●● ●

●

●
●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●
●

●

●

●

●

●

●
●

●●●
●

●

●

●

●●

●

●

●

●

●●

●

●
●

●

●

●

●
●

●

●

●

●

●●●
●

●●

●

●●●●

●

●
● ●●●

●
●●●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●●
●

●

●

●

●

●
●

●

●

●●

●

●●● ●

●

●

●

●●

●●
●

●
●●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●●

●

●

●
●●●●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●●●

●

●
●●

●

●

●●

●
●

●
●

●●●●●

●

●

●
●

●●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●
●

●

●
●

●

●

●

●
●

●●
●

●●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●●

●

●

●●

●

●

●

●

●

●

●
●●

●

●
●

●●

●

●

●
●

●

●

●
●

●
●

●●

●
●●●

●

●

●

●
●

●●
●

●

●

●●
●●

●●
●

●

●

●
●

●

●

●●

●

●

●●
●

●

●

●

●
●

●●
●

●●

●

●

●●

●

●

●●●

●

● ●●●

●
●

●

●

●

●

●

●
●

●
●

●

●

●●

●

●

●●

●

●
●

●
●

●
●

●

●
●●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●●

●

●
●

●

●●●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●●●

●

●
●

●

●●

●

●

●●

●

●●
●

●

●
●

●

●
●

●

●

●

●●

● ●
●

●

●

●●●

●

●

●
●

●

●

●●

●

●

●

●

●●

●
●

●

●● ●●
●

●

●

●●
●●
●

●

●

●

●

●●

●

●

●●

●●

●

●●

●

●

●●●

●

●

●

●

●
●●

●

●

●●

●

●

●●
●

●

●●

●

●

●

●

●
●

●

●

●

●

●
●●

●

●
●

●

●

●

●

●

●

●
●

●●
●

●

●●

●

●

●

●

●

●●
●

●

●

●
●

●●●

●

●
●

●

●
●

●

●
●●

●

●●●●●

●

●

●

●●

●

●

●

●

●

●●
●

●●

●

●
●

●

●●
●

●

●
●

●

●

●●

●

● ●

●

●

●

●

●

●
●

●

●●
●

●
●

●

●

●
●

●
●●●●

●

●
●

●●
●●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●
●

●●
●●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●●
●●

●
●

●●●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●
●● ●

●
●

●

●●

●

●

●●
●

●

●
●

●●
●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●
●●

●

●

●

●

●
●●

●●

●

●

●●
●

●

●

●
●

●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

−4 −2 0 2 4

−6
−4

−2
0

2
4

6

Theoretical Quantiles

S
ta

nd
ar

di
ze

d 
re

si
du

al
s

aov(log(SocVar) ~ SS * SD * DD * E * C − SS:DD:SD:E:C − SS:DD:E:C − SS:SD

Normal Q−Q
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Theoretical Quantiles
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aov(log(CovVar) ~ SS * SD * DD * E * C − E:C − SS:SD:DD:E:C − SS:DD:E:C − 

Normal Q−Q

30.272
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