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X XXXZYYYY [ [[[]\\\\_^ ^^^J````ba aaa

:�5�	�+O!�"�����G!dce	f8"!�g -h	O�0�i�
type2anova()�6�j���J-/��$*�G!lk])nmno�kp��
��,!q:6:����3Hsr���$t��	�8

c_��g/8��u��	Ccv�w�x��5��i��$�9�5y�b5,!f�Z�M	����'gV!0.���	C9R!
z zzz#{ {{{*| ||| X XXX~}}}} } }}}����� � ���A�
� 
��,!q:6:n���F	��%!5���!0�O	�����5�����	������nH���	O��5
�������y�b5,!	�-V�0$�8����3���b5,!v�6����	��A���
��!�������	��M8"!�c��Q.�
�	���!���-�	�����!����"�w�O����8�9U� ���"� ��� X XXX� ��� \ \\\ ` ``R̀� ��� X XXX#� ��� � ������������� X XXX ` ``` \ \\\ ` ``` ^ ^^^ � ����� ��� ^ ^^^ \ \\\ � �������� a aaa�� ��� X XXX � ��� � ���"� ��� \ \\\ � ��� � ��� a aaa X XXXJ� ���
� ��� a aaan� ��� � ��� � ��� ^ ^^^ � ����� ��� � ��� X XXX � ���"� ��� X XXX � ��� X XXX ` ``` � ��� H

Cmd> data <- read("","exmpl8.10",quiet:T)
Read from file "TP1:Stat5303:Data:OeCh08.dat"

Cmd> makecols(data,assaytemp,growthtemp,variety,activity)

Cmd> assaytemp <- factor(assaytemp)

Cmd> growthtemp <- factor(growthtemp)

Cmd> variety <- factor(variety)

Cmd> logy <- log(activity)

Cmd> logy[1] <- ? # make unbalanced.

Cmd> addmacrofile(getfilename()) # find type2anova.mac

getfilename()
.��C��8C9���$C��	'�O�6��!'8�	�+���9�	�������8

cK�M	��u�d9�.,�0����8'gh5�����5e
,��$��u�N��	���!	�8Ncl�"! ��!��#�
�b5"!��O�6��!��n�¡-h	=���%���¢H � 5"!�8

addmacrofile()	Nc�cD�y�b5,!£�"�6��!F���v��5"!¤���������n�x�"�6��!0�'g/5"!0�%!
P¥	O��k�8,�0+�	��¦����§�������̈ -/	O���i���dH
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Cmd> type2anova("logy = (assaytemp+growthtemp+variety)^3",\
pval:T)

WARNING: searching for unrecognized macro type2anova near
type2anova
                             DF Type II SS        MS     P-value
CONSTANT                      1     3200.5    3200.5           0
assaytemp                     7     3.0375   0.43393           0
growthtemp                    1  0.0020694 0.0020694     0.53521
variety                       1    0.55989   0.55989  4.6629e-15
assaytemp.growthtemp          7   0.067156 0.0095937     0.10245
assaytemp.variety             7   0.026029 0.0037184     0.67307
growthtemp.variety            1   0.078632 0.078632  0.00028496
assaytemp.growthtemp.variety  7   0.053554 0.0076506     0.20654
ERROR1                       63    0.33538 0.0053235         0.5kª©�$�����§x��5"!���§���5,�Jg/�y�b5,!v�Rg��n@Cgh	�
f���

��8*�G!��=	"�#���u��8���	��%!f�����O�%!C�#�,H
Cmd> anova("logy = (assaytemp+growthtemp+variety)^2",\

marginal:T)
Model used is logy = (assaytemp+growthtemp+variety)^2
WARNING: cases with missing values deleted
WARNING: SS are Type III sums of squares
                       DF          SS          MS
CONSTANT                1      3189.9      3189.9
assaytemp               7      3.0241     0.43202
growthtemp              1   0.0030172   0.0030172
variety                 1     0.56505     0.56505
assaytemp.growthtemp    7    0.067156   0.0095937
assaytemp.variety       7    0.026029   0.0037184
growthtemp.variety      1    0.078632    0.078632
ERROR1                 70     0.38893   0.0055562
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z zzz Y YYY a aaaA«««« � ��� X XXX ` ``` � ��� X XXX#� ���'¬¬¬¬*\ \\\_^ ^^^ � ��� a aaa ` ``` � ��� \ \\\ � ���� X XXX#� ��� � ��� � ��� � ��� � ���® ®®® ^ ^^^ a aaa � ��� � ��� � ��� � ��� � ��� X XXX � ����¯ ¯¯¯:n����!�+��u�0$�����
�!08*�G!���!�c��%	O�J���0�=�������°��5��%!�!
�%!0���6����	���!0�°�n�±	�&�²±�%	O�#�6�0�C��	��³H

Cmd> list(A,B,C,D)
A               REAL   64    FACTOR with 2 levels
B               REAL   64    FACTOR with 2 levels
C               REAL   64    FACTOR with 2 levels
D               REAL   64    FACTOR with 2 levels

Cmd> hconcat(A,B,C,D)[run(16),] # first replicate
             (1)         (2)         (3)         (4)
(1)            1           1           1           1
a              2           1           1           1
b              1           2           1           1
ab             2           2           1           1
c              1           1           2           1
ac             2           1           2           1
bc             1           2           2           1
abc            2           2           2           1
d              1           1           1           2
ad             2           1           1           2
bd             1           2           1           2
abd            2           2           1           2
cd             1           1           2           2
acd            2           1           2           2
bcd            1           2           2           2
abcd           2           2           2           2� 5"!��i�Jg ��	�.,! ���e	��%!v��5"!��D�08�+"!�8����u��8�	��

���%!0	��R-V!08��¡8�	d-V!0����8Ú�µ�¶�·�̧�¶�¹º̧¼»�¹=̧,½0¹=H
•
� 5"!����%!0�,!08O�D!e�n�±	���!K�O��!0����8Nc#����	*�G!��l��5"!
�%	O�#�6�0�¾g/	���	��x��5"!�5��¿9D5���!�+"! �

•
� 5"!�	�.��"!08"��!e�3�±	���!#�=��!0����8CcK����	*��!0�l��5"!
�%	O�#�6�0�¾g/	���	��x��5"!À�u�Jg ��!�+"! �ÁH

4



Statistics 5303                                                        Lecture 26                                             November 4, 2002

:�9R!08"!��=	*��!dc�	e+"!��#�6���h�n�°>N(��������	��
u�e.�

���%!0	�����8C9���5"!£�%	"�#�6������!0+,! ���e	����6�/��5"!�
UgV!0�%!
8�$�-V!0������	��¥+�	��M$"!0�dH :�� �����O�%!0���R��8Nc��l�6�'	
-��¢c_! �J�n����5"!¤������-� �������� ����� � ��� � ����� ��� ��� �
g°�w��5��  >N�ZB02����  @����  �3H¦�32����  @����  >*2
� �  @!� �  �3Hu�3H

Cmd> mu_ijkl <- 100 + A + 2*B + A*B + C

Cmd> Y <- mu_ijkl + rnorm(64) # artificial data with sigma = 1

Cmd> array(tabs(Y,A,B,C,D,count:T),\
labels:structure("A","B","C","D")) #sample sizes n_ijkl

                  D1          D2
A1 B1 C1           4           4
      C2           4           4
   B2 C1           4           4
      C2           4           4
A2 B1 C1           4           4
      C2           4           4
   B2 C1           4           4
      C2           4           4� 5"!��"!�	��%!v��5"!�8 �����	� H
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Cmd> anova("Y=A*B*C*D")
Model used is Y=A*B*C*D
                DF          SS          MS     P-value
CONSTANT         1  7.4798e+05  7.4798e+05           0
A                1      82.573      82.573  6.1273e-11
B                1      218.43      218.43  4.2375e-18
A.B              1      6.8349      6.8349    0.019937
C                1      10.379      10.379    0.004674
A.C              1      1.6816      1.6816     0.23821
B.C              1     0.77669     0.77669     0.42097
A.B.C            1      1.8476      1.8476     0.21667
D                1     0.25727     0.25727      0.6425
A.D              1    0.031776    0.031776     0.87028
B.D              1      7.0878      7.0878    0.017894
A.B.D            1     0.14331     0.14331     0.72886
C.D              1    0.080634    0.080634      0.7948
A.C.D            1     0.02015     0.02015     0.89653
B.C.D            1      1.7681      1.7681     0.22667
A.B.C.D          1     0.72778     0.72778     0.43589
ERROR1          48      56.585      1.1789

Cmd> effects <- coefs() # get all factorial effects

Cmd> ybar_ijkldot <- array(tabs(Y,A,B,C,D,mean:T),\
labels:structure("A","B","C","D")); ybar_ijkldot

A1 B1 C1      105.03      105.95 Sample cell means
      C2      105.03      105.79
   B2 C1      108.39      107.55
      C2      109.27      108.75
A2 B1 C1      105.85      107.03
      C2      107.54      107.84
   B2 C1      111.44      110.39
      C2       111.8      112.05

Cmd> ybarvec <- vector(ybar_ijkldot); ybarvec
 (1)      105.03      105.85      108.39      111.44      105.03
 (6)      107.54      109.27       111.8      105.95      107.03
(11)      107.55      110.39      105.79      107.84      108.75
(16)      112.05

ybarvec
�¿�l��5"!'+"!C�#�6���±�n�#" 
 ���$���

• % ·�́�µ�¶C·�̧�¶�¹=̧»�¹=̧R½0¹ � EO>�L�2n	¢2n.¢2n	�.d2¢�n2�	"��2n.O��2n	�."��2Jc�2n	Nc�2
.Nc02�	�.Nc�2d��c02�	"��c�2n.O�0c�2n	�.O�0c�H
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!3�O�w!C�J�b�t��	�8�."!��D��-h��$���!dcl.�
����Á-/����!��D��8�@
���O	������Ug°�w��5t�D�C! �=�"���A��!08����'&0>*H

Cmd> concoefs <- hconcat(c_a,c_b,c_ab,c_c,c_ac,c_bc,c_abc,\
c_d,c_ad,c_bd,c_abd,c_cd,c_acd,c_bcd,c_abcd)

Cmd> print(concoefs,format:"2.0f") # all contrast vectors
concoefs:
 (1,1) -1 -1  1 -1  1  1 -1 -1  1  1 -1  1 -1 -1  1
 (2,1)  1 -1 -1 -1 -1  1  1 -1 -1  1  1  1  1 -1 -1
 (3,1) -1  1 -1 -1  1 -1  1 -1  1 -1  1  1 -1  1 -1
 (4,1)  1  1  1 -1 -1 -1 -1 -1 -1 -1 -1  1  1  1  1
 (5,1) -1 -1  1  1 -1 -1  1 -1  1  1 -1 -1  1  1 -1
 (6,1)  1 -1 -1  1  1 -1 -1 -1 -1  1  1 -1 -1  1  1
 (7,1) -1  1 -1  1 -1  1 -1 -1  1 -1  1 -1  1 -1  1
 (8,1)  1  1  1  1  1  1  1 -1 -1 -1 -1 -1 -1 -1 -1
 (9,1) -1 -1  1 -1  1  1 -1  1 -1 -1  1 -1  1  1 -1
(10,1)  1 -1 -1 -1 -1  1  1  1  1 -1 -1 -1 -1  1  1
(11,1) -1  1 -1 -1  1 -1  1  1 -1  1 -1 -1  1 -1  1
(12,1)  1  1  1 -1 -1 -1 -1  1  1  1  1 -1 -1 -1 -1
(13,1) -1 -1  1  1 -1 -1  1  1 -1 -1  1  1 -1 -1  1
(14,1)  1 -1 -1  1  1 -1 -1  1  1 -1 -1  1  1 -1 -1
(15,1) -1  1 -1  1 -1  1 -1  1 -1  1 -1  1 -1  1 -1
(16,1)  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1� 5"!��"!�>N���D��8*�b�O	�������	��%!����R�b5R�d9R�08�	��S�6�

!0	"��5°����5"!0��H
Cmd> all <- vector(sum(concoefs *ybarvec)) # contrast values

Cmd> all/16 # values of all 15 contrasts divided by 2^k = 2^4
 (1)      1.1359      1.8474      0.3268     0.40271      0.1621
 (6)     0.11016    -0.16991    0.063402    0.022282    -0.33279
(11)    0.047321    0.035495    0.017744     0.16621     0.10664� 5"!��"!�	��%!	��6�S��5"!£�%	"�#�6������	��K���C!3�O�"���Z��!�8����(� � 2 (� � 2 (� (� �	� 2 (� � 2 (� (� �	� 2AH�H¿H�H¿2 (� (� (� () ���	���
Cmd> vector(effects[2][2],effects[3][2], effects[4][2,2],\

effects[16][2,2,2,2])
(1)      1.1359      1.8474      0.3268     0.10664
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��+,!0�O
x����8����O	��*� 5�	��y�b5,!£������- ��$�-+*�@���$d-�,w2
g/5"!���!���$d-�* ���y�b5,!��$d-ª�n����5"!& �-, � /.
" 
!�����10

•


u��9,!K�O����8C9'gV! �¿9D5��2��>f	�8Cc���$�-+, ���l��5"!
��$�-ª�n���b5,!'& �-, � /. " 
!�����10

•


u�f9R!K�O����8�9'gV! �¿9D5��¾@
>*Hs�*����5"!��D�08����=	������jc#��+���cR!�c�.�
 & �3, � 	���!�	
cK�6�=�w!0�%!08"��!��n���RgV�s-V!0	�8��¢H54,�0�f�M8�����	�8"��!

E768� ���	�¦�9�����	�;:�
<�����	�wL>= .? " 
 �
•••

@+" 
 �
•••

 & (� �
Cmd> all/8 # values of all 15 contrasts divided by 2^(k-1) = 8
 (1)      2.2717      3.6949     0.65359     0.80543     0.32419
 (6)     0.22033    -0.33982      0.1268    0.044565    -0.66558
(11)    0.094642     0.07099    0.035488     0.33242     0.21328

Cmd> means_a <- tabs(Y,A,mean:T);means_a # Factor A means
(1)      106.97      109.24

Cmd> means_a[2] - means_a[1] # 109.24 - 106.97
(1)      2.2717P�	O��k�8,��+�	'�%$�8O�#���u��8

yates()
����	f©�$�����§Ugh	�


�6�j���J-/��$*�G!F�b5,!0�,!£�%�%��- 	�+,!C�#�6���h�3�/���%!0	*�_@
-V!08*��-V!�	�8�����8��*��	�8Nc�	��ºc¼���ºc_!0��H

Cmd> usage(yates)
yates(x), x a REAL vector

Cmd> yates_values <- yates(ybarvec); yates_values
 (1)      2.2717      3.6949     0.65359     0.80543     0.32419
 (6)     0.22033    -0.33982      0.1268    0.044565    -0.66558
(11)    0.094642     0.07099    0.035488     0.33242     0.21328� 5��M�Ug����O§��°��8��M
Ug/5"!�8l��5"!0�%!�	��%!'& � -V!0	�8��¢H
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yates()
����	�8��³-/����!n-]!�8��b	*���u��8°�n������ \ \\\ � ��� X XXX#� ��������

\ \\\ � ��� � ��� a aaa ` ``` � ��� � ���O� ��� � ��� 23	��%	�������
°!0	���
g/	�
��6���D��-/��$���!
	����S��5"!+�	���$,!0��.�
�5�	�8Nc02�g°�w��5,�0$��°g/�C�w����8�9
c_��g/8�	����S��5"!f����8����O	��*�b�dH � 5,!	��¿9R�����w��5d-
�w���"!Z���t����8R�£�u�08C9,!��±�3� -h$"��5���8���!0�%!0�*�"H
T/5�
fc_�sg]!���	���!�	�.R��$��x��5������
T/5"!�8l��5"!���!À�����08���
°��8"!��%!0���6����	���!J2Z��5"!0�%!À���
8,��!0�O�i���±!0�*���Á-/	*�G!�2�	�8Ncl
,��$t��	�8e."!�$�8O�D!0�C@
��	���8'g/5�����5y��!0��-/�l�6�'�R���3�³H
� 5"!r�	*��! 
u��!3�O�w!C�#���e	��%!5,! ���0�%$��Q��8eE�	DL
��8CcK����	*���M8C9y��5"!À�Á-/�,�0�,��	�8*�;!3�O� !��#����	�8NcyE�.�L
9��M+���8C9v��80������-/	����u��8e	�.R��$��x��5"!e!0�O�i����H
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y��!0��-h�������¨g/5�����5l��5"!F�b�O$"!e!3�O�w!C�#���
	��%!�32 ��5"!r�	*�G!��t! �=�w!C�J����."!�5�	�+,!¤�6��§,!
��8CcR!0�,!08Nc_!08�� )#EG�32�� � L�H
� 5��M����$�9�9,!������U-/	�§���8C9�	�8R����-/	����"�D���%!0�
���¦�����n����5"!r�	���!��t!3�O�w!C�J�b�d2�8R���x���v��!0���
8R����-/	��6���b
d23.�$*�t�6�����,�K���M�0$����6��!��O����23���¿9�8���@
�"����	�8�����
���	��º9R!�! �=�w!C�J���¢H� �	��=9,!��,�0���w����+"!
! �=�w!��#���l����������§°�0$��º�x��8y��5,!�$����,!0�t���¿9D5��
5�	�8Nc°�����O8"!��	�V��	��=9R!�8"!09�	�����+,!e!3�O�w!C�J�b���6��������§
��$*�º����8y��5"!À�u��g]!�����! � �¡5�	�8Nc°�����O8"!���H
k �w��!0�O8�	�����+"!Z��
¢2]���±
,�0$����%!3�w!�����5�	*�¡	��6�S��5"!
��	��º9R!�!3�O�w!C�J�b�d2�.R����5��R�����w����+,!	�8Cc�8,!�9�	*����+,!J2
���*������§¼��$*�º�h�6�d9R!K��5,!0��23
,�0$t��	�8-/	�§,!�	

 


i���� \ \\\ � �������� � ��� a aaa ` ``` � ��� \ \\\ � ��� 
 


 | ||| � ��� a aaa����� �3��br¥	��6!0�¨! �O�w!��#����,H
� 5"!�5�	����±8,����-/	����"�D���%!��eE¿�D��-/��$���!dcl.�

halrnorm()

L 	��%!£�6�¿§"!8"����-/	��A�O�D�d�%!���w���
cD	*��	��n����5"!¤�w�0��- �� ��"2�� �d)#E��n2�� � L�H
 "!#��
u�l���%!0	*����5,!+"!��#�6���h�n� -V!0	�8��e	����6�x�w�
gV!0�%!	e+"!��#�6���f�%�%��- 	�8e$�8��%!0���6����	*�G!�c
!0���"!0���Á-V!08*�,H
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Cmd> chplot(rankits(yates_values),yates_values,\
title:"Normal score plot of Yates effects")
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rJ��$���	C8�$C�"!
stringplot()

���F-h	�§"!��b5O!
���¦���°g°�w�b5���	�.,! ������cR!08*������
���8C9��b5,!�! �=�w!C�J�̈ ���

,�0$Ug/	�8*� �

Cmd> labs <- vector("a","b","ab","c","ac","bc","abc",\
"d","ad","bd","abd","cd","acd","bcd","abcd")� 5"!��"!À��	�."!Z������c_!08*�����%
y�G!���-/����8l��5"!

kV)nm�onkQ2n8,�K�x�b�%!0	*�,-V!�8�� �D��-h.���8�	*���u�08��¢Hp:��
g���$���c�.,!s-����%!	"����$��O	���!v�6�'$��"!J2n��	�
¢2
"a.b"

�w�0���b5"!�kV7 ��8���!0�=	O�J���u��8���8�����!0	Nc¼�n�
"ab"

2n.�$��x��5"!e!0�����O	e�
.
��g���$���c°�Z��$*�=��!�����5"!

9��O	���5¢H
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Cmd> stringplot(rankits(yates_values),yates_values,labs,\
title:"Normal score plot of Yates effects",\
xlab:"Normal Scores")

Normal scores plot of Yates effects
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Large effects

7�!C��	�$��,!e�3���b5,!sg/	�
y�b5,!Uc�	���	UgV!0�%!9,!08�@
!0�O	*�G!�c�2n
,��$e§�8,��g �b5,!e�08���
e8,��8�@���!��%�v���=$,!
!3�O�w!C�J�b�e	��%!£�����/k±2J732�kV7v	�8Ncf4AH
��+,!08y�b5R��$C9D5l��5"!�4s	�8Cc¾kV7l!3�O�w!C�#���jc���8 
 �
��������§���$*�¡	��°kª	�8Nce7�c��#2Z��5"!0
e	��%!v��5"!�8"!����
��8°���ºcR!0�h�3�Q������!�H
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Cmd> stringplot(halfnorm(abs(yates_values)),abs(yates_values),\
labs,xlab:"Half normal Scores",\
title:"Half normal score plot of Yates effects")

Half normal plot of |Yates effects|
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out down here

k -����%!£������-/	������i�N��!�cD$��%!v�6�¤��cR!08*������
���	��=9,!
!3�O�w!C�J�b�����jc�$"!F��� "!08*��5¢H��D!���i�0�,���,!dc
$�����8C9�	fI��K�  ���,!0$Cc_�'�*�b	�8NcD	��ºc°!0�O�i����H
 "!#�¡���  >*H¦���d-V!dcK��	�8�E �
�	*�G!��t!3�O�w!C�J�b���L
� 5"!�8fI��K� 
>*H¦���d-V!dc#��	�8�E b
�	���!0�t! �O� !��#��� ���&3Hu�K���wL

���e	x���=$CcR!�!������Á-/	���!e�3�Q�K��EGr¥	���!0��!3�O� !��#�ºL
� 5"!�8l���%!0	�� E�
�	���!0��!3�O� !��#����L>=�I��K���6��§,!v��@
����	*�����*���������08eEG& � @l>�L>=���� 4¢H
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Cmd> s_0 <- 1.5*describe(abs(yates_values),median:T)

Cmd> J <- abs(yates_values) <= 2.5*s_0 # T except for a and b

Cmd> labs[!J] # effects deleted in computing PSE
(1) "a"
(2) "b"

Cmd> pse <- 1.5*describe(abs(yates_values)[J],median:T);pse
(1)     0.33049 Pseudo standard error

Cmd> t_stats <- yates_values/pse;t_stats
 (1)      6.8739       11.18      1.9777      2.4371     0.98094
 (6)     0.66667     -1.0282     0.38369     0.13485     -2.0139
(11)     0.28637      0.2148     0.10738      1.0059     0.64533m38���
��O���O�*���Rg��#2�kª	�8Nc�732�	���!À��	��=9R!
Cmd> df <- (2^4 - 1)/3; df
(1)           5

Cmd> twotailt(t_stats,df) # ordinary P-values
 (1)  0.00099661    9.99e-05     0.10489    0.058864     0.37167
 (6)     0.53451     0.35099     0.71699     0.89799     0.10014
(11)     0.78608     0.83841     0.91866     0.36065     0.54715

Cmd> 15*twotailt(t_stats,df)
 (1)    0.014949   0.0014985      1.5734     0.88296      5.5751
 (6)      8.0176      5.2648      10.755       13.47      1.5022
(11)      11.791      12.576       13.78      5.4098      8.2073m38���
¼k 	�8Nc�7v	��%!���¿9�8����"����	�8��,Hs)�! �w��5"!��/k]7

��8*�G!��=	"�#���u��8°��� 4�-/	���8�!3�O�w!C�#�°g/	��dH
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R��$'-h	�
�.,!�!0+,!0�O
���5���8�9
!0�"��!0�*�Qk 	�8Nc�73H 7K$*�¡����8O�D!�kV7v	�8Ccj4s	��%!
8"!����¡
,�0$����%�0.�	�.���
���5,��$���c���5"!C��§l��5"!Z��� 40@
����	*�����*�������¢H
� �U$��"!

anova()
��8���8l�b5"!+"!C�#�����¾-]!0	�8��

ybarvec

,��$�8"!�!dc���	O�#�����x+"!C�#�����=������±��8"!

�%!0���6����	���!JHsr���$t��	�8�9,!#����5"!��"!¤���i�J- ��5,!
�"���=���f>N(��i�Jg/���n�x��	O�J�����O�

A
2
B
	�8Cc

C
H

Cmd> A1 <- factor(A[run(16)]);B1 <- factor(B[run(16)])

Cmd> C1 <- factor(C[run(16)]);D1 <- factor(D[run(16)])

Cmd> anova("ybarvec = A1*B1 + C1",pvals:T)
Model used is ybarvec = A1*B1 + C1
                DF          SS          MS     P-value
CONSTANT         1  1.8699e+05  1.8699e+05  2.7525e-27
A1               1      20.643      20.643  7.0516e-06
B1               1      54.608      54.608  5.4814e-08
A1.B1            1      1.7087      1.7087    0.043294
C1               1      2.5949      2.5949     0.01686
ERROR1          11      3.6057     0.32779:<8y�b5�����	�8�	��M
������d2�.R����5°kV7v	�8Ccj4s	���!�8,�J-�@

��8�	��6��
e���¿9�8����"����	�8*�"Hs7K$*��g/5,!08�
R��$y�b	�§"!
��8*���	O������$�8��x�b5,!8�$d-/."!��±�3���G!���-/�y�b5�	��
gV!0�%!�"���%!�!�8"!dc02�
R��$Ug��0$���c°��!0�R��	���8���
�8R���
5�	�+"!�	��u�K�;�3�?�D��8��O�¿cR!08"��!v��5"!e!3�O�w!C�#���'g]!��%!
�%!0	��³HnEim]�?�D�0$��O�"!J2n
,�0$�§�8R�Jg ��5"!�
�	��%!���!�	��
."!���	�$��"!�
,��$e§�8R�Jg 5,��g �b5,!UcD	*��	UgV!0�%!
9,!�8"!0�O	*�G!�c�Hp:<8l��5"!��%!0	�� gV�0�C�¿c�
,�0$jc���89
 �,H<L
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 X XXX � ���

:<8�� !���!�8O��!�5�	��U-/	���8���
�.,!�!08e	�.R��$��x��5"!
+�	���$"!����n����5"!¤�"���"!dcl��	��=	�-]!#��!0�O�¢H
•
� !0�*����8�9�� � � � �  � �  H¿H¿H  ���  �

•
� !0�*����8�9�� � � k �6���������  �

•
4���8CcK��8�9'g/5�����5 � � 
u�fcK���O�w!0�f���i�J- g/5�����5
E��%	O�J���0�Q! �=�w!��#��� -/$��w�������u!f�D��-/��	������,�08���L H
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¢Hs�*����5"!�$�8,�0.0@
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H :<8�����!0	Nc
�  �DE�	�+"!��=	�9,!�������!�8C9*��5°��8�	e�=	�8Nc_��-

-/	O��5���8"!�L
��5�	*�¾���d2�	�8�	�+"!0�O	C9R!e�3�¡¶��������
	/½0¶�·�´C2n8,�K�
8,�K�x�b5,!	�+"!0�O	C9R!e�3�/��5"!�>N�¤-V!0	�8���� � ��5�	*�
5�	����"!�8"!�c��6�'.,!��	�-/����!dc0H
� �  ���n@ �ª���y��5"!Uc_!0+��M	����u��8°�n����5"!s-V!�	�8
�����°��5"!¤����]-/	O��5���8,!��	�-/����!dcv�%�%��- �b5,!
�,�0��$��M	����u��8'-]!�	�8 �¤	�8NcF����	e�=	�8Nc_��-
+�	�����	�.���!�g°�w��5���E ��� L  �3H
:<8e�=	�8Nc_��- !3�O�w!C�#�°-��¢c_! ���¢2Z��5"! ���i���,!0�R�b

��E � � L  �s��	�§"!��l��5"!�����	"��!e�3���b5,!v��5"!
�%!0�*�b�����#���u�08 6 � � �� �3Hp:<8Nc_!�!dcF�w�¨����+,!0�O
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 6 � � ��� �3H
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