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BIBLIOGRAPHIC DATA AND CLASSIFICATIONS 
Abstract Coefficient Alpha, which is widely used in empirical research, estimates the reliability of a test 

consisting of parallel items. In practice it is difficult to compare values of alpha across studies as 
it depends on the number of items used. In this paper we provide a simple solution, which 
amounts to computing the confidence intervals of an alpha, as these intervals automatically 
account for differences across the numbers of items. We also give appropriate statistics to test 
for significant differences of alpha values across studies. 
5001-6182 Business 
5410-5417.5 Marketing 

Library of Congress 
Classification  
(LCC) QA 276-280 M athematical statistics 

M Business Administration and Business Economics  
M 31 
C 44 

Marketing 
Statistical Decision Theory 

Journal of Economic 
Literature  
(JEL) 

C 19 Econometric and statistical methods: other 
85 A Business General 
280 G 
255 A 

Managing the marketing function 
Decision theory (general) 

European Business Schools 
Library Group  
(EBSLG) 

250 D Statistical Analysis 
Gemeenschappelijke Onderwerpsontsluiting (GOO) 

85.00 Bedrijfskunde, Organisatiekunde: algemeen 
85.40 
85.03 

Marketing 
Methoden en technieken, operations research 

Classification GOO 

31.73 Wiskundige statstiek 
Bedrijfskunde / Bedrijfseconomie 
Marketing / Besliskunde 

Keywords GOO 

Psychometrie, Betrouwbaarheid, Correlatie 
Free keywords Cronbach’s alpha, test reliability, confidence intervals 

 



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

�������%$����'&)( �*���%	,+ �-! 	
���/.0� ��&��213��� 4�	
��5

6�7 8�9;:�<'=�>@?�A ?�B�C�D'EGF�A 7 A H;I�JK?"L%M�NOJK?"L 8PL

Q"R S TUS V
W X Y Z R
[ TO\ X Z X ]OX W ^�Q�Y _ \ V,] \�`aT�Z b W Y \ Z X c,d�S X X W Y e _ V-^�f"g h"gKi'S j�k�l m n ^�o'p@q mOr r r
s'dtd�S X X W Y e _ V-^-uKv�W
o-W X v�W Y w _ TPe \ g

xGyaz { | }�~ {

���O� �G� � � � �a� � �P�P�O� �'��� � �
� �K�'� �O� � �
�P� � �-� �
� �,�P� � � � � � � � � � � � � �U� � � � � �
� � � �K� ����� � � � � �P� � � � �
� ���
� � � �'� �O��� � � � � �O�
� �@�P� � � � � � �K� � � �
� ��� ����� � � � � � �
� �'� �"�P� �G� ��� �"� ��� �O�,�P� � �-� � � �O� �"� �
� � �U����� � � �O� �-� � �P��� � �
� �
� �-�O� �U� �P���'�O��� ���
�O�P�
�U� �
� ��� � � �
�
��� � �K�U� ��� �P� �'�P� �U� �
���
��� � ��� ���-�G� � �,�P� �-� �O� �O� � � �K�O�'�P� � ��� �,� �P� � �"� �G� �O�,�P��� � ���
� ���,� � ���P��� ��� �,� � � � � � � � ��� �
� �
� � �U����� � �a� �O� � �"� � � � � � � � �a� �O� � �
� � � � � � � �-� � � � �P� �@� � ���P� �P� � � �P� � �a� � � � � �a� �O�"�O�P�
�U� � �
� �U� � � �
� � ���"� � � �'�O� � �"� �P��� � ��� � � � ��� � � � � � � � � �K� �'� � � �a� � �@� � � �P� �P� � � �a��� �U� � � ��� � �K� �P� � �P�P�
� � � �O� �"� � � � � �'� � �P��� � � �

�,W c
��S Y e \ � ��� � � �U� � �U� �"� � �U�����O� � � �"� � � � � �U� � � � �U�O� �O�O�U�O� �P� �-� � � � � � � � �

  �%�,� ��� �O¡�¢�� � ��� �'£
� � � � � ��� � �'� ¤�� � � � � � �
� � � � � � � ��� � � � � � � ��� � �K� ����¥
� �'��� � � � �P�P� � �
� � �'��� � �'� �O�,�O�O�'� � � � � � � �O��� �
� � � � � � �G� � � � � �'��� � ¡�� �G� �P� ��� � � �O�
¦ ��� � � � � �U� �P��� ���,� �O� �O� � �
Q�V
_ Z wa_ e e Y W \ \ W \ �@§�¨ ©Pª ©�«O¬O­O® ¯�° ® ±O²�° ©P³G´ µ � � ¤�¶��P·'�O��� ���O¸ � ­ ²�¹ ©Uº ®Pº ¬O­O® ¯�° ® ±O²�° ©P³
´ » �P� � � ��¼'� �P�"½�� � �P� � � ¸ �

¾@¿ À ÁP¿ Â ÃPÄ@Å ÆPÇ È
Â Ä Ä À É�Ä Ê,Ë�Ì Å À Í Â À ¿'ÎPÏ Â À ÃPÏ À Ð Ñ,Ò�Æ ÃPÀ'Ó�Ñ Ñ Ô



��� ��� � �	��
��
� � ���

����� ��� � � �
����� � � ��! �
"�� ��� # ��$ % � � $&� �'��# �
��( �
� �*) + ,�-�+
. ! � "��0/ # � 1�% � ��� � 2&% " � $3" � � � � " 4
� � ��� �'� 56� � # � � �
��# � " � ��# � �6� �
7���� 7�� � 89� � " � "�:9� � �37
�
# � ��% "�� � � 56" ;
<=� $ � #�� � �0�
" " % 56��4
� � �
�6� � �
��� � �&� � � 56"���# �=� �
# ��� � � � !�� � � �9� " !�� � �=56� ��" % # � 56� �
� "0� � 7��&� $ � �
� � � �
��� # % �
" � ��# � "'��� $>% � � �
# # � � � � � $>� # # �
# "'� � 7 � � 8?� 1�% ���@7
��# � �
� � � " !�" � ��A��
# $B�
� $BC9� 7 � � D
) + ,�E
F�. !
� ��� ��� � � �
����� � � �&� ���'(G�0� ��� � # � # � � � $6��"@�
�6� " � � 56�
� �
#��
/�� � �0# � � � �
( � � � � 2&�
/
� � �&� � " � !	" � �6����# � � � �H) + ,
,�I�. ;GJ="=��# � " % � �&� /@� � �3:�� � � 4 D�� � :9�LK���� �
# 56����4 M0# � :9�
/ �
# 5'% � ��!	$ � " � % " " � $>(G� � � :&!	� � �6# � � � ��( � � � � 2?�
/�� � �'� � " �'$ � �G� � $ "'�
�H� � �'� # % �6% ��4
$ � # � 2 � � 8'� �
# # � � � � � ������� # ��" "0� � � 56"0�
� $?�
� " �6�
�*� � �&��% 5'(�� #0�
/�� � � 56" ; N0� � "9� ��5'4
� � � � �
� � "9��� �
56� ��# � " �
�?� /@� " � � 56� � � $*7
��� % � "9�
/@� ��� �6� � � ���&�
� � � ���
� # �
" "=53% � � � � � �
" � % $ � � "9�
#9�
� # �
" "9# � � � � � � � � ��� " ;

O �'� � � "�� �
�G� #�:0�0�
# 8�% �@� � �
�@�=" � 56� � ��" ��� %�� � �
�3� �9� � � "�� �
56� � � � � � � ���&� "�� �=� # � 7 � $ �
" � �
� $ ��# $P� # # �
# "���# �
% � $P� " � � 56� � � $P$ � QG� # � � � � "*� �R7
�
� % � "�� /3� ��� ��� � � �
�?�
� � � � ;
J9"':���:9� � ��$ � 56��� " � # � � �*(�� � � :&!�� � � " �*" � ��� $ �
# $B� # # �
# "'��%�� �
56�
� � � ��� � 2L� ����� % # �
$ � QG� # � � � � "3��� # ��" "&� � �6��% 5'(�� #&�
/0� � � 56" ;	JS" � % $�2># � � �
� � $H� �?��% # "&� " O �
� �
( % � � �
�
� $�T&% � �
� � � D?) U V�V
I�. !�( %���:0�9/ �
� � � :P�����
� � � # � � � � 7��9# ��%�� �0� � :0�
# $ "�/ ��# 53% � �
� � � 8
" � � � � " � � � �
� � � " � " ;�W>�9:9� � ��" � � :P� � �
��� � � "@# ��%�� �=$ � � � 7�� # "�56�
# �9��� � % # � � �=� ��/ � # � � � �
� �*� # �
� � � � �
;

N0� �=�
%�� � � � �9�
/	� � � "@� ����� #�� "��
"�/ �
� � � :9" ; O ��" � � � � �
�*U�!�:0�=$ � " � % " "�" ��56�9� �
� � � � ���G!
� � �*� ��� �6� � � �����
� � � � !���� $B� � "6�
" 2 56��� � � � �*$ � " � # � ( %�� � �
�B% � $ � #6� � � � �
# � 2># � � � � � $
56� ��" % # � 56� �
� " ; O �L" � � � � ���HI !G:0�'" � � :X� � :X� �
��Y�$ � � � ��(���% � $ "&� ���H(G�'$ � # � 7�� $
/ �
#@�
� �9" � � 8
� �0��� � � ��; O �6" � � � � ���6Z�!�:��0/ ��� % "@���6� ��56� �
# � � 8=� :0�&��� � � �=7
�
� % � "�� �
# 4
# � " �G�
� $ � � 89� �=$ � Q	� # � �
�@" � % $ � � " ; O �'" � � � � �
�6-�! :��0� �
� � � % $ �@:9� � �'�9/ � :R� �
��Y�$ � � � �
� �
� � # 7
�
� "�/ ��#@� 2�� � � �
�	� # ��� � � � �
�	" � � % � � � ��� " ; [@# ��� / "0��# �=# � � � 8�� � � $�� �'���*�
� �G� � $ � \G;

U



J9"0�3� �
% # � � " 26� �3� � �9# � �
$ � # !�:��&�
� " �3� # � 7 � $ �0� � �=# � � � 7
���
�0� �
56� %�� � #�� ��$ �9� ���&;
�������@� � 	�

� � ��� ���R� 
�� � �
O �?� � � "=" � � � � �
�?:0�3Y�# " �&�
%�� � � � �3" �
56�'� � � �
� � �
�?��# �
% � $H� ��� ��� � � �
�&��� � � ��;GC=� \�� !
:��3$ � " � % " "9�
" 2 56��� � � � �&# � " % � � "9�
(�� ��� � � $*� � " � :9� � # �&� ��� � �&� � � � # � � % # �
;

��� ����� �����
O �R� � �
" " � � �
��� � " �6� � � ��# 2
!�" � �*/ �
#6� \ �
56� � �*A��
# $R�
� $RC=� 7�� � D ) + ,�E
F�. !@C9% � � ��� � 2
�
� $�M0� # � " � � � �H) + ,�,
Z�. !
� � �=�
(�� � � � � 7��=� "�� �3��� � # � \�� 56�
� �0�'� � � � �
��4	� � �
�0� " !�% � �
(�4
" � # 7�� $64�# ��� $ �
5 7
�
# � ��( � � !
� � �0� # % �9" � ��# ���3!�(�2656� ��� "@� /	���6�
( " � # 7
�
( � �9# ��� $ �
5
7
�
# � ��( � � !G� � �'� � " �3" � �
# ����; O �3� "&8�� � � # �
� � 2H��8
# � � $L� � � �&� � �61�% �
� � � 2H�
/�� � �'� � " �
" � ��# � � �
"=�656� �
" % # � 56� ���=$ � 7�� � �&/ ��#0� � �&� # % �3" � �
# �!� � "9� � $ � � � � � $?(
2?� � �3# � 4
� � �
( � � � � 2�"
#$�% !	:9� � # ��" $�% � "=� � �6����� % � � � � ���H� ��# # � � �
� � �
�L(�� � :0� � �&�X��� $&�6;�J9"
� � �3� # % �'" � ��# � � � "=� �
� � ��� !�� � �'�G�
� % � �
� � �
�?� �
# # � � � � � ���?� ��� ��� � � �
� " $�% � ���H� �
�
(��&� " � � 56� � � $*� ��� � �&% " % �
�G:0� 2
!G�
� $*��� � � # � �
� � 7��=56� � � ��$ "0�
# �&# � 1�% � # � $G;

N�2 � � � ��� � 2
!	� � �3� � " �3" � �
# ��� � "&�
(�� ��� � � $L(
2L" % 5656� � 8*% �>�*��% 53(G� #�' (�!�" � 2
)��
/
� � � 5 " � ��# � "�*,+ ! � �
� �'56� ��" % # � � 80� � �-�>� �=" �
56��� \�� � ��� ;
N0� ��$ � ��� � $ � � � �0(�� � :0� � �
� � � " �3� � � 5 " � ��# � "02 � � � $ "0� ��/ ��# 56� � � ���6:9� � �*# � " �G� � �9� �3� � �&# � � � �
( � � � � 2�"
#$�% ;
��# �
��( �
� �/. "9��� � � ��! � ��� # ��$ % � � $*� �?��# ����( ��� �>) + ,�-�+
. ! � "0$ � Y�� � $?�
"

0&1 (( 2P+
3 +�2 � # 45 $ 4 5 687 ) +
.

:9� � # ��4 � "	� � �0� � 7
�
# � ��� � �056� � # � \3� /�� � �0� � � 5 " � �
# � " !���� $ 5 � "���9�4 7�� � � �
#��
/G�
� � " ;
W � � �>� � ��� � " �6� "3��$ 56� � � " � � # � $L� �H�H# �
� $ ��5 " �
56� � ���
/9" % (
� � � � " !0��# �
��( �
� �/. "

I



�
� � � �6� "0� " � � 56�
� � $*(�2

�0&1 (( 2P+
3 +�2 � # �5 $ � 5 6 7 ) U�.

:9� � # ���L� "�� � �&% ��( � �
" � $*� " � � 56� � ��#��
/�� � �&� � � 5 " � ��# �&� � 7
�
# � ��� � �&56� � # � \�4�;

N0� ��� " � � 56� � ��# �0 � "�� / � � �3� � � ��% �
� � # � $6� �3�
� � � � � $3" � � � � " � � � �
��:���# D=:9� � � �'� �
7���� 7�� "
� � � � �
�=# �
� $ ��5S7
�
# � ��( � � " !�/ ��#0� \���56� � � ! � � �&� 7
�
� % �
� � �
�*� /�� � �&1�% ��� � � 2*� /@�61�% � " 4
� � �
� � ��� # ���
"6�H56� �
" % # � � 8L$ � 7 � � ��/ ��#'" �
56�*� � � � �
�'� # ��� � ;��=� :�� 7�� # !�" � � $ �
5 � � �
$ � " � � � � � � ����� "�56��$ �=(G� � :�� � �*� � �&# � � � ��( � � � � 26� ��� �6� � � ��� 0 $ � Y�� � $?(
2L) +
.@��� $*� � "
� " � � 56�
� �
# �0 $ � Y�� � $L(�2R) U
. ; O �H� � � "&� �
�G� #=:0�'� � � # � / �
# �6� \ �
56� � �':9� � � �0 " � 2 "
�
(G�
%�� 0 !
��� $'� � � � �0��(���%��-" ; W>�0" � ��� ��" � ��� � � ��� � � "�� % # � "@�
%���� �&(��0% " � / % � :9� � �
� ��56� �
# � � 837
��# � �
% "�7
��� % � "0�
/ �0 �
(�� ��� � � $*� �*$ � QG� # � ���9" � % $ � � " ;

O �&� � � "G� ����� #G:0��/ ��� % "	���=� � �@" ��� � � ���
" � � % �
� � �
�=:9� � # ��� � �@� � � 56"G��# ��� ��# �
� � � � ! � � �
�
� " ! � � �&� � � 56"0� � 7��3� $ � ��� � � ���G� # % �&" � �
# � "9�
� $?% � � �
# # � � � � � $*56� �
" % # � 56� ���=� # # ��# " ;
O �B� � � "'� �
" �
!�� � �?� � � 5 " � ��# �*� � 7
�
# � ��� � �*56�
� # � \ 4 � �
"6� �
56�G�
% � $B" 2 5656� � # 2�!
� � � �9� " !

4 1�� #
�������������������
	

+ "�
 
 
 "
" + ; ; ; ;;;

;;; ; ; ; ; ; ; "
"�
 
 
 " +


 ������������������
�

� ) I�.

�=( " � # 7��9� � �
� "3� "�� � �9�G�
� % � �
� � �
�6� ��# # � � �
� � �
�'(G� � :�� � ��� :0�3$ � QG� # � ����� � � 5 " � �
# � "* + �
� $ *�� ;�N0� # �
% 8�� �
%��'� � � "'� �
�G� #3:��*" � �
� ����" " % 56�6� � �
�,"L� "3� ����4 � � 8
�
� � 7�� !
:9� � � �*" � � 56"9% " � / % �	8
� 7�� ��� � �=7�� # 2*� % # �G�
" �&�
/�� � �&� � � 56"��
/��'� � " � ;

Z



W � � �&� � ��� � � 56"G��# ��� �
# ��� � � � ! � ��� �6� � � �����
� � � �0� �
� � � � $ � "G:9� � �=� � ��8�� � � # �
��K���� �
# 56����4
M�# � :9�*/ �
# 5'% � ��!�� � �
�9� " !

0&1 (�"
+�� ) ( 2P+ . " 7 ) Z�.

" � �3A	��# $?�
� $?C9� 7 � � DH) + ,
E�F�!�� �
8��&,�V�.0�
� $*W � � � #3) + ,�,�+
. ; J="9� � � � $?(�� / �
# �
! � � �
K���� �
# 56����4 M0# � :9�H/ ��# 53% � �*� 56� � � � "=� � � �3� � �6# � � � ��( � � � � 2?�
/�� � �'� � " �3$ � ��� � $ "3���
� � �?� # % �?% � $ � # � 2�� � 8B� ��# # � � �
� � �
�R��� # ��" "�� � � 56" !���� $P�
�R� � �H��% 53(G� #*� /3� � � 56" ;
O ��� ��( % � � �	��� $*T&% � �
� � � DH) U V�V
I�.�" � � : � � � � 0 �
� � # � \ � 56� � � � 2�" � � � " Y�� "

0&1 2=V � V�U�U��BV � V�U I�(��RU � V�-
- "!2P+ � U V��0) "�. # 7
( %�� ! � /�� �
% # " �
!	) Z�.@8
� 7�� "������ \ �
� �0$ � " � # � ��� � �����
/	� � �9$ � ��� � $ � � � �&� / 0 ����(6��� $" ;
��� � ��� �	� ��
 � 
 
 ��� � � ��� 
 �
�9� � � ��� � 2
! O ��� ��( % � � �0�
� $BT=% � ��� � � DP) U
V
V�I�.&$ � # � 7�� $R�
�B�
" 2 56��� � � � ��� �
��Y�$ � � � �
� �
� � # 7
�
�3/ �
# 0 (�2 % " � � 8P� � � � !&�
"�� � � � $ "H� �P� ��Y�� � � 2
!�� �6) �0 2 0 .?� � � $ "L� �
$ � " � # � ( %�� � �
�B� �B�>� �
# 56���9# �
� $ ��5 7
��# � �
( � �*:9� � �P� \ ��� � � �
� � �
�PV>��� $R7
�
# � ��� � �
) (���) (�2 + . . # �0!�" � �'7
������2��@� �'�
� ;�) U V�V
V !��@1�% �
� � �
�P) U�+
. . ; �9� # ���R$ � � � � � "&� � �
��% 5'(�� #0�
/�" % (
� � � � "9� �3:9� � � �*� � �=� � " �=� "0�
$ 56� � � " � � # � $G!��
� $��R� "08�� 7�� �*(�2

� 1 U
) 5 $ 4 5 .  �! ) 5 $ 4 5 .#" � # 4 # �>� # # 4�$!2RU�) � # 4'. ) 5 $ 4 # 5 . # % 7

" � �H7
�
�&��2 �=� �*��� ;=) U
V
V�V�!'�@1�% � � � ��� ) U V�. . ; O /&� � �H� � � 56"6��# �H� �
# ��� � � � !�� � � �(�
" � 56� � � Y�� "�� �

� 1 U ) ( 2R+
.( 3 +�2 "
+'� ) ( 2P+
. "�. 6 # 1 U�) ( 2P+
.( ) +�2 0 . # 7

-



" � �97
��� ��2 ��� �0��� ;�) U
V
V�V�!��@1�% � � � ���?) U�U
. . ; �=� � � � ! � /G� � �9� � � 56"@��# �9� �
# ��� � � � !
� � � �G!
�
"��B� � � $ "&� �*� ��Y�� � � 2
!�� �') �0 2 0 .9� � � $ "3� �L$ � " � # � ( %�� � �
�?� �?�*� �
# 56����# ��� $ �
5
7
�
# � ��( � ��:9� � ��� \ ��� � � �
� � �
� � � # �3��� $'7
��# � �
� � �3) U (�� ) (�2>+ . . ) +-2 0 . # . !�" � �07
������2��
� �=�
� ;	) U
V
V�V�!��@1�% �
� � �
�L) U�U
. . ;

C9� :&! ��( " � # 7��=� � �
��� � �=�
" 2 56��� � � � �97
�
# � ��� � �=� / � �') �0 2 0 .@$ � �G� � $ "9�
� 0 ;�N0� � "
56� ��� "	� � �
�#� �') �0 2 0 .	$ ��� "�� �
��� � 7��0�=" � ��( � ��7
��# � �
� � � ;��&� � � # �
� � 2�! � � � "�56� 2&(G�
7�� � :�� $H��"=��" � ��# � � ��56� � 8'/ ��#9" � �
� � " � � � "9/ # ��5 :9� � � �H� �
��Y�$ � � � �'� ��� � # 7
��� "9��# �&� �
(��0$ � # � 7�� $G; O � $ � � $G!���� $3� �
�@56� ��� � �
� � $3� \�� � � � � � � 2
! � � ����" 2�56��� �
� � �@7
�
# � ��� � ��� 1
) U (�� ) ( 2?+
. . ) +�2 0 . #@� "�� " � � 56� � � $'(�2 �� 1 ) U (�� ) ( 2?+
. . ) +�2 �0 . #�� � O �
� �
( % � � ����� $
T=% � ��� � � D>) U V�V
I�. ; O �&� "0:�� � � 4 D�� � :9�*� � � �&% " � � 8'� � �3� " � � 56� � � $?�
" 2 56��� � � � �=7
��# � 4
�
� � �656� 2H:�� � ��2�� � � $H���
� � 4 � ��� " � # 7
�
� � 7��6� ����Y�$ � � � ��� �
� � # 7
�
� " ;	J=�
� � 4 � ��� " � # 7
�
� � 7��
� ����Y�$ � � � �0� �
� � # 7
�
� "�� � 7����=� ��56� � �
��� � 7�� # ��8
�0� � " "�� � �
�3� � ��# � 1�% � # � $'� � 7�� # ��8
����!
�
� $?� � � � �356� 2*/ �
� " � � 2*8
� 7��&� � �&� 56� # � " " � �
�*� � � � 0 � "9� " � � 56� � � $�:9� � �?" %���� � � �
�
�
� � % # ��� 2�;

�9� :0� 7�� # !�:��356� 2���(�� �
� �*��� " � ��( � � 	6� ����Y�$ � � � �3� �
� � # 7
�
�	(
2?% " � � 8'�
� � � #9# � " % � � "
� ��7
�
� ��2 �	� �=�
� ;	) U
V
V�V�. !��
� $*� � � "0� "�:9� � �9:��&��$�7���� �
� �&� ��� � � "0� ����� # ;

O /0� � ��� � � 5 " � ��# � " *�
 7 * # 7 � � � 7 *
���
# ��� �
# ��� � � � !	��� $>� � 7������ �
� ���35'% � � � 7
�
# � �
� �
� �
# 56���G$ � " � # � ( %�� � ���G!�� � � �*� � �&# �
� $ ��5X7
��# � �
( � �

+�2 �0
+�2 0 1 +�2 �0

+�2 
 ���
 ��� � ��
 � �
) -�.

� �
"0�
��� $ � " � # � ( %�� � �
�':9� � � ��) ( 2>+
.@$ � 8�# � � "0� /	/ # � � $ �
5S� �6� � �=� �
56� � �
� �
# !���� $
�?$ � 8�# � � "��
/	/ # � � $ �
5S� �'� � �=$ � � ��56� � � � ��# !�" � ���&# � " � �
/@) + ,�E
I�. !���� � $��&) + ,�E�-�.���� $
7
�
����2 ��� �&��� ;�) U
V
V�V�! �@1�% � � � ���>) ��. . ; �9� � � �
!	� �=� "=��� � 7�� � ����1�% ���
� � � 2*/ ��# 0 !G" � �
� ����$H� �&��� ;�) + , �
Z�!	K�� � � � ���HU�; I�. ;GN0� �'� 1�% �
� � � 2?� �>) -�.�/ ��� � � :9"0/ # �
5 � � �'8
� � � # ���
K���� �
# 56����4 M0# � :9�6/ ��# 53% � ��) Z�. ;�K�� � � �!"
�PV'� 56� � � � "9) + 2 "�. ��) +'�R) (!2R+ . "�.�� V�!

E



:��3� � 7��'+�2 �0 � V6$ % �=� �3� � �&��" " % 56� $?� ����4 � � 8
�
� � 7�� � � " "9� / " ;
N0� � � $ � " � # � ( %�� � �
�?:9� � � ��) (�2 + .=�
� $��B$ � 8
# � � "&�
/@/ # � � $ ��5 � �
"&� \��G� � � � � � ���
� ��) ��2RU�.��
� $*7
�
# � ��� � �

U �/# ) ��( 2RU�.��) ( 2P+
. ) ��2RU
. # ) ��2BZ�. 1 U��2BZ
� ���2RU�� # ( 2RU	�	�(,2R+ 7

" � � � ����$6� ����� ;�) + ,�� Z !��G; U
Z
F�. !���� $'� � � $ "�� �3�3� �
# 56��� $ � " � # � ( %�� � ���3:9� � �6� \��G� � 4
� � � � ���*+=��� $6��" 2�56��� �
� � �07
�
# � ��� � �=U
(�� ��) (�2>+ . ; �9� � � �
!�� � �9/ �
� �@� � �
�=) -�.@� �
"����
�=4 $ � " � # � ( %�� � �
�&:9� � � ��) ( 2*+ .���� $ ��$ � 8�# � � "��
/ / # � � $ ��5 � 56� � � � "	� � � �'� �') �0 2 0 .
� � � $ "=� �*$ � " � # � ( %�� � ����� �6��� �
# 56���	# �
� $ ��5S7
��# � �
( � �=:9� � �?� \ ��� � � �
� � �
� � � # ����� $
7
�
# � ��� � �6) U (�� ) ( 2R+
. . ) +�2 0 . # . ;
� ��# � � 7�� # ! � �@/ ��� � � :9"@(
2���� � � 2�� � 8&� � ���
4 � # ��� " / �
# 56�
� � �
�6�
/ ��� " � � #9) + ,
E���!��G; U�+ ,�.
� �3� � �&# ��� $ �
5S7
��# � �
( � �') -�.@� � � �

� U ��) ( 2P+
.( " 
# � �G) +�2 �0 .�2 
# � �G) +�2 0 . $ ) E�.

� � � $ "9� ����" � �
� $ ��# $?� ��# 56�
��# �
� $ ��5 7
�
# � ��( � ��� � �?$ � " � # � ( %�� � �
�G!���"��L� � � $ "9� �
� ��Y�� � � 2�!�" � �67
�
����2��@� �3��� ;@) U
V
V�V�!��@1�% �
� � �
�P) + Z�. . ;�J9"3� � "&��" 2�56�G� � � �6$ � " � # � ( %�4
� � �
�H$ ��� "&� � �&$ � ��� � $H��� 0 !@) E�.9� "=�
�H��" 2�56��� �
� � �3� � 7��
� �
��1�% �
��� � � 2?/ ��# 0 ;	N0� �
� \ � # � " " � ���>� �B) E�.=" % 8
8�� " � "&� � �
�&/ �
#&� ��# 8
� #���!	� � �6� �
��Y�$ � � � ��� �
� � # 7
�
� "&(G� � �
56�
" 56�
� � � # ; �9� :0� 7�� # !	/ ��#=Y \�� $L7
�
� % � "&� /�� � ���R�
� $ �0 !G� � �6� � � 8 � �L�
/�� � �6� �
� � # 7
�
�
� � � $ "9� �6�6� �
��4 � � # �6� � 56� �0�
" (*(�� � ��56� "9� ��# 8
�
; O �?" � � � � �
�H-3:0�=:9� � �	� \ �
56� � �=� �
:9� � �=� \�� � ���9� � � "0� �
� $ "�� # % �
;

�



���3��������
����

H� ��� 
�� ����� �	� ���
�3� ������� � 	
� ����� ��	��
A	� �0V	� ��� +=(G�=�3� �
��Y�$ � � � �&� � 7�� � !�:9� � # �=�'� ��5656�
��� � �
� � �9/ �
# �?� "�,�-���;�A�� �
� �*�
� $ � �H(G�=7
�
� % � "0" % � �*� � �
�

� ) ��� � � . 1 � ) ��� � � . 1 
# ) +�2��	. 7 ) ��.

:9� � � �S$ � � �
� � � 8?�H" � �
� $ ��# $>� ��# 56�
�@# ��� $ �
5 7
��# � �
( � �
;	N0� �*" 2�5656� � # 2L�
/0� � �
" � �
� $ ��# $&� ��# 56�
�
$ � " � # � ( %�� � ���=��# �
% � $ � � # �9� 56� � � � "�� � � � � � 1 2 � ��; ����#�� 1 V � ,�-�!
:��3� � 7�� � � 1 23+ � ,
E6��� $ � � 1 + � ,�E�;
W>��" � ��# �'��%��'(�2>� # � " � ��� � � 8?� � �*�
" 2 56��� � � � �?+ V�V ���34 � �
��Y�$ � � � �*� �
� � # 7
�
�@/ ��# 0
$ � " � # � (�� $>� � O ��� ��( % � � ���
� $>T&% � �
� � � DR) U V�V
I�. !	� �*:9� � � �L:0��" � �
� �@# � / � #3��"&� � �
O T � �
� � # 7
�
� ;�N0� � "@� ��� � # 7
��� � "@( ��" � $��
�6� � �0��" 2�56��� �
� � �0� ��# 56�
� � � 23�
/�� �6) �0 2 0 . ;
T=� Y�� �

0 ) O T3.� 1 �0 2 � ��) +�2 �0 . � U (��) ( 2P+ .

0 ) O T3.� 1 �0 2 � � ) +�2 �0 . � U
(��) ( 2P+
.

N0� � �G!

� � 5
� ���

� � 0 ) O T&.� � 0 � 0 ) O T3.� � 1 � 7 ) F�.

� � � ��� " !�� � �9� ��� � # 7
����:9� � �6� � $ ����� �
� " 0 ) O T&.� ��� $ 0 ) O T3.� � "@�
���
" 2 56��� � � � �&+ V�V ���34
� ����Y�$ � � � �B� ��� � # 7
���&/ �
# 0 ;&C9�
� �L� � � �H� � � "H� ����Y�$ � � � �B� ��� � # 7
���3� "?" 2 5656� � # � �
�
# ��% � $ �0 ;
J9� � � # � � � � 7�� � 2
!�:9� � � �?� "0:9� �
�9:��'� # � / � #0/ ��#9� ��# � � � #956� ��� � �
� � $?# � ��" �
� " !�:0�356� 2
( �
" �?���B��" 2�56��� �
� � �*� �
��Y�$ � � � �?� ��� � # 7
���0���B� � �*��" 2�56��� �
� � �*� �
# 56��� � � 2B� /=� � �

F



# �
� $ ��5S7
�
# � ��( � �') E�. ! :9� � � �*� ��"0" � ��( � �=��" 2�56��� �
� � �97
��# � �
� � � ;�T=� Y�� �

0 � � �� 1 +�2 ) +�2 �0 . � \ � � 2�� � � U (��) ( 2P+ .�� 7
0 � � �� 1 +�2 ) +�2 �0 . � \ � � 2�� � � U (��) ( 2P+ .�� �

N0� � �G!

� � 5
� ���

� " 0 � � �� � 0 � 0 � � �� $ 1 � 7 ) ,�.

" � �&J9� �G� � $ � \�J / �
#��'� # ���
/ ;�N0� � �9� " !�� � �=� �
� � # 7
�
��:9� � ��� � $ �G�
� ��� " 0 � � �� ��� $ 0 � � ��
� "����'��" 2�56��� �
� � � ��4 � ����Y�$ � � � �9� �
� � # 7
�
��/ ��# 0 ;�C=� � ��� � �
��� � � "@� ����Y�$ � � � �9� �
� � # 7
�
�
� "0� � �=" 2�5656� � # � �=�
# ��% � $ �0 ! ��� $�� � �
�9� �9� "0" D
� :0� $?� �'� � �&� � / � ;

O /�� ���
$ $ � � � ���'� � �=� � � 5X" � �
# � " * 
 7 * # 7 � � � 7 * � � � 7��=��� �
� ���053% � � � 7
��# � � � �9� �
# 56���
$ � " � # � ( %�� � �
�G! � � � �3� ��� "	� 7�� �'����" " � ( � ��� �9� ��� " � # % � �@�
�3� \ �
� � ��4 � ����Y�$ � � � ��� �
� � # 7
�
�
/ �
# 0 ; N0� �3� \ �
� �9� �
��Y�$ � � � �3� ��� � # 7
���G� "0( ��" � $?����� � �&�
( " � # 7
� � � ����� � � �

� 1 +�2 �0
+�2 0 ) + V�.

� "6�B� � 7�� � ���91�% �
��� � � 2R/ �
# 0 !@:9� � � �R/ ��� � � :9"6�
� �&4 $ � " � # � ( %�� � ���>:9� � � ��) ( 2 +
.
$ � 8�# � � "0�
/	/ # � � $ �
5 � �6� � �=� ��56� � � � ��# !��
� $��H$ � 8�# � � "0�
/	/ # � � $ �
5 � �6� � �=$ � � �
5'4
� � � � ��# ; A	� � � � ��� $�� � (��=7
��� % � "0" % � �*� � �
�

� ) � � � � . 1 � ) � � � �G. 1 
# ) +�2��	. 7 ) +
+
.

�
� $?$ � Y�� �

0 � � �� 1 +�2 +�2��
� � 7 0 � ���� 1 +�2 +�2��

� � �
,



N0� � �G!

� " 0 � ���� � 0 � 0 � ���� $ 1 � 7 ) + U�.

" � �9J=� ��� � $ � \'JP/ �
#@�&� # ���
/ ;�N0� � �0� " !
� � �0� ��� � # 7
����:9� � �6� � $ �G�
� ��� " 0 � � �� ��� $ 0 � ����
� "��
��� \���� � ��4 � ����Y�$ � � � �=� ��� � # 7
��� / ��# 0 ; O �*�
� �G� � $ � \�MR:��=� # � 7 � $ �9� � �=# � � � 7
�
���
� ��56� %�� � #9� ��$ �&� ���&!��
"0�6� �
% # � � " 2�� �'� � �&# � ��$ � # ;

����
 � � ����� � � � �>����� ��� � � � �����
O �?� � � "=" � � � � �
�?:0�'� # � " � �
�3� ����Y�$ � � � �'� ��� � # 7
��� "0:9� � � �H��� � � : � ����" " � " "=:9� � � � � #
� :0�6� � $ � �G� � $ � �
� � 2?� " � � 56�
� � $�7
��� % � "0�
/ 0 ��# �&" � 8
� � Y�� �
��� � 2�$ � QG� # � ��� ;

N0� �=" � � % �*� "0�
"�/ �
� � � :9" ;�W>�=� �
� " � $ � #�� :0�'� � $ � ��� � $ � ���9" � % $ � � " ;�N0� �=Y�# " �0" � % $�2
# � �G�
# � "3���>� " � � 56�
� � $B��# �
��( �
� �/. "3��� � � � �0 
 / ��#&�H" � ��� �':9� � � ( 
 � �
# ��� � � �@� � � 56"
:9� � � �B� �
"'(�� � �B��$ 56� � � " � � # � $L� �H�H# �
� $ ��5 " ��56� � �6�
/�� 
 " % (�� � � � " !�:9� � � �6� � �
" � � �
� $R" � % $�2B# � �G�
# � "'���>� " � � 56� � � $R��# �
��( �
� �/. "'��� � � � �0 # / ��#3�L" � ��� �6:9� � � ( #
� �
# ��� � � ��� � � 56"�:9� � � �'� �
"@(�� � �'��$ 56� � � " � � # � $&� �=�&# �
� $ ��5 " ��56� � ��� / � # " % (�� � � � " ;
J9" � � + ) �0 +/2 0 + .�� � � $ "=� �H$ � " � # � ( %�� � ���*� ����� ��# 56�
��# ��� $ �
5 7
�
# � ��( � �=:9� � �H� \�4
��� � � �
� � �
� � � # �6�
� $�7
�
# � ��� � �') U ( 
 � ) ( + 2B+ . . ) + 2 0 + . # !�:��&�
(�� ��� �6� � � �0� � �=$ � " � # � 4
( %�� � �
�L� /=) �0 
 2 �0 # . 2 ) 0 
 2 0 # .=�
� � # � \ � 56� � � � 2*/ ��� � � :9"9�*� ��# 56�
��$ � " � # � ( %�� � ���
:9� � �*� \ ��� � � �
� � �
� � � # �6�
� $*7
�
# � ��� � �

U
( 
� 
 ) ( 
 2P+
. ) +�2 0 
 . # � U ( #� # ) ( # 2P+ . ) +�2 0 # . # �
C9�
� �0� � �
�@� � � "@7
��# � �
� � �9� "@� �
�0" � �
( � �
!���"�� ��$ � �G� � $ "0���6(G� � � 0 
��
� $ 0 # ; �=� � � � !

+ V



:��3�
# �&� � : / ��# � � $�� �6% " �=� � �&� " � � 56� � � $�7
�
# � ��� � �

U
(�
� 
 ) (�
�2P+
. ) +�2 �0 
 . # � U ( #� # ) ( # 2P+ . ) +�2 �0 # . #
� � " � � ��$G;GN0� � �=� " !�:��'� \�� � � $?� � �3�
� � # ���
� �H� � O ��� ��( % � � ���
� $HT=% � ��� � � D>) U V�V
I�. ;
A	� �9V	� ��� +&(G�&�'� �
��Y�$ � � � �3� � 7�� � !��
� $?� � ��� � ��� $ � � (��&��"0(G� / ��# � ;�T=� Y�� �

� � 1 ) �0 
 2 �0 # . � � � � U
(�
� 
 ) ( 
 2P+ . ) +�2 �0 
 . # � U ( #� # ) ( # 2P+ . ) +�2 �0 # . # 7
� � 1 ) �0 
 2 �0 # . � � � � U (�
� 
 ) (�
 2P+ . ) +�2 �0 
 . # � U
( #� # ) ( # 2R+
. ) +�2 �0 # . # �

N0� � �G!

� � 5
��� � � � � � � � � ���

� ) � � � 0 
 2 0 # � � � . 1 � 7 ) + I�.

N0� � �L� " !9� � �B� �
� � # 7
�
�3:9� � � � � $ ����� �
� " � � �
� $ � � � "H�
� ��" 2�56��� �
� � �R+ V�V ���34
� ����Y�$ � � � �9� ��� � # 7
����/ �
# 0 
�2 0 # ;�C=� � ��� � �
�@� � � "�� �
��Y�$ � � � �9� ��� � # 7
��� � "�" 2 5656� � # � �
�
# ��% � $ �0 
 2 �0 # ;
N0� �@/ ��� ��� � � ��� � ��# ��� $ �
5 7
�
# � ��( � �@� ��" 
 �	�
 �
 � 
 � $&� �
"���� �&4 $ � " � # � ( %�� � ���=:9� � � � + ) ( + 2
+ .9�
� $ � + $ � 8
# � � "=�
/�/ # � � $ �
5 �
� � � :9"9% "9� �6$ � # � 7��3���?� \���� �&� ����Y�$ � � � �'� �
� � # 7
�
�
/ �
#0� ��" 
 � 
 �
 � 
 � $ ; O �*� � � "0# � " �G� � � !���( " � # 7��&� � � �9� � �&# �
� $ ��5X7
��# � �
( � �

� 1 � � 3 +�2 �0 
+�2 �0 # 6 2B� � � +�2 0 
+�2 0 # � 1 � � 3 +�2 �0 
+�2 0 
 6 2B� � 3 +�2 �0 #+�2 0 # 6 ) + Z�.

� "6� � �L$ � QG� # � � � �H(G� � :�� � � � � �H� ��8
��# � � � 56"6�
/&� :��R� � $ � �G� � $ � �
� �=4 $ � " � # � ( %�� � $
# �
� $ ��5S7
�
# � ��( � � " ;�:9� � ��� + ) ( + 2P+ .0�
� $�� + $ � 8�# � � "9� /�/ # � � $ ��5*;

�9� � � 7
�
���&��� # � � �
� ��8
�'����� �
� "9/ ��#0� � �'$ � " � # � ( %�� � �
�?�
/
�S��# �38�� 7�� �H� �HN��
( � � "&+�!	U

+�+



�
� $?I�;�A	� � � � �
� $ � � (G�&� � :�� #0��� $*% � �G� #9��� # � � �
� ��8
�&�G�
� ��� "0" % � �*� � �
�

� ) � � � � . 1 � ) � � � �	. 1 
# ) +�2��	. 7 ) + -�.

�
� $?$ � Y�� �

� � 1 � � 3 +�2 �0 
+�2 �0 # 6 2 � � 7
� � 1 � � 3 +�2 �0 
+�2 �0 # 6 2 � �

N0� � �G!

� � 5
� ���

� � � � �P� � � +�2 0 
+�2 0 # � � � � � 1 � 7 ) + E�.

N0� � �&� " !�� � �'� �
� � # 7
�
�	:9� � �H� � $ �G�
� ��� " � � �
� $ � � � "=�
�H� \ �
� �'+ V
V ���&4 � ����Y�$ � � � �
� �
� � # 7
�
�G/ �
#0� ��" 
 � 
 �
 � 
 � $ ; �=( " � # 7��&� � �
�

� � � +�2 0 
+�2 0 # ��� 0 
 2 0 # �
O �?� �
# � � � % � �
# !�:0�&� � 7��

� � � +�2 0 
+�2 0 # � 1 V�� 0 
 2 0 # 1 V�� 0 
 1 0 # �
N0��% " !�:0�H56� 2R� �
� � # � # � ��� � �H�
( " � � � �H�
/=� � �?7
�
� % � � � # �B� �B� � �H� \ �
� �H+ V�V ���
� ����Y�$ � � � ��� �
� � # 7
�
�
/ �
#	� ��" 
 � 
 �
 � 
 � $9��"	�9# � � � � � � ���&� /�� � ����% � ���
2 ���
� � � " � "��	��
 0 
 10 # % " � � 8'�'� :��
4 " � $ � $�� � " �0:9� � �*" � 8�� � Y�� ��� � �&� � 7�� ��+�2 ��;
J9"&� � ��# �
� $ ��5 7
��# � �
( � �6� ��" 
 �	�
 �
 � 
 � $?� � � $ "3� �L$ � " � # � ( %�� � ���H� �?�?� ��# 56�
�@# ��� $ �
5
7
�
# � ��( � �':9� � �B� \ ��� � � �
� � �
� � � # �H��� $L7
��# � �
� � �*U ( + ��) ( + 2 +
. !�:��*�
(�� ��� �L� � �
� �
� � � $ "=� �*$ � " � # � ( %�� � ����� �6��� �
# 56���	# �
� $ ��5S7
��# � �
( � �=:9� � �?� \ ��� � � �
� � �
� � � # ����� $

+
U



7
�
# � ��� � �

U
(�
� 
 ) (�
�2P+
. � U
( #� # ) ( # 2P+
. 7
�
� $?� � � � �

� �
�
� � � U
( 
� 
 ) ( 
 2P+
. � U
( #� # ) ( # 2R+
. 7

� �
�
� � � U (�
� 
 ) ( 
 2P+ . � U
( #� # ) ( # 2P+
. �

O �?� � � � #�:0�
# $ " ! � � �&� ��� � # 7
���G:9� � �*� � $ �G�
� ��� "

� � 3 +�2 �0 
+�2 �0 # 6 � � � � U
( 
� 
 ) ( 
 2P+
. � U
( #� # ) ( # 2P+
. 7
� � 3 +�2 �0 
+�2 �0 # 6 � � � � U ( 
� 
 ) ( 
 2P+ . � U
( #� # ) ( # 2P+ .

� "0�
�?�
" 2 56��� � � � �3+ V
V ���&4 � ����Y�$ � � � �&� ��� � # 7
����/ ��#0� ��" 
 � 
 �
 � 
 � $�;

� � � � 
�� � � ��� � �����
O �BN���( � � "'ZH� ���*:0�*8
� 7��*" �
56��,�-�� � ����Y�$ � � � �*� ��� � # 7
��� "&/ ��#3�H/ � :S7
��� % � "'�
/
�0 ! �>��� $&(�;	J9"&� # � $ � � � � $G!G� � � " �6� �
� � # 7
�
� "=8
� �&� ��# # � :�� #=:9� � ���>� � � # � ��" � " ;�K���!
� � ��56��# ��" % (
� � � � "6� ��7��
� 7�� $B� �B�H" � % $�2
!@� � ��56��# ��� � D
� � 2>� �'(G� � �
56� "3� � �
�'��� �
� ���>" � 8
� � Y�� �
��� � 2H$ � " � � � 8�% � " �L� " � � 56�
� � "3�
� � � �*7
��� % � "3�
� # �
" "3� 56� � # � � ����" � % $ � � " ;
C9� \�� !�:9� � �'� � � # � ��" � � 8=7
�
� % � "��
/�(�!�� � � " �9� ��� � # 7
��� "��
� " �&� ��# # � :R$ � :9�G!�( %����
" � ��
�
�
� � # ���
� � � "&+=/ ��#0� �
# 8��!(�! � � � "0� ��# # � :9� � 8'(G� � �
56� "0� � " "0# � � � 7
�
��� ;

N0� �H" � 53% � �
� � $R� ��56� � �
�9� � 7�� # �
8�� "*�
/=� � �H� �
� � # 7
�
� "��
# �H� \ � � �
# � $P� �RN���( � � "�Z
� � ��;�N0� � O T � �
� � # 7
�
��� "&���
� � 4 � ��� " � # 7
�
� � 7�� !�� " �G� � � �
� � 2H/ ��#,( 1 U*��� $ � 1 -
V�;

+ I



N0� �'� # ������" � $L�
" 2 56��� � � � �'� ��� � # 7
����� "&� � " "&�
��� � 4 � �
� " � # 7
� � � 7��
; ���
#9� � �'� # ������" � $
� \ �
� �&� �
� � # 7
�
� ! � � �3" � 5'% � � � � $?� �
56� � ���	� � 7�� # �
8��3� "9��� � # � \�� 56�
� � � 2*� 1�% ���	� �6� � �
� ����Y�$ � � � ��� � 7�� � � 1 V � ,�-�;�N0� � "3� "3� �
��Y�# 56� $>(
2>" � 53% � �
� � $>� �
56� � ����� � 7�� # ��8
�
� � 7�� � "9# � ����# � � $H� �?N���( � � "=F6� �*+�+
;�����#9� �
# 8��=7
��� % � "=� /�(*��� $ ��!�� � �3$ � Q	� # � � � � "
�
� # �
" "956� � � ��$ "98
� �9" 56�
� � � # ;

��� 8
% # � "'+'� �?I?" � � $>" ��56�'��$ $ � � � �
� ����� �
� � # � " � � � 8?� � 8
���&���H� � �6(G� � � 7 � �
#&�
/�� � �
� ����Y�$ � � � �&� �
� � # 7
�
� "@/ ��# 0 ; O ��� � � " �=Y�8
% # � "�:��&" � 53% � �
� � $�� " � � 56�
� � $67
��� % � "0� / 0
/ �
#&�?8�� 7�� � � � # % � 	*7
��� % �'�
/ 0 !�" � 2 0 � !��
� $># � � �
# $ � $L� � �6� �
56� � ����� � 7�� # �
8��6�
/
� � �0,�-�� � �
��Y�$ � � � �9� ��� � # 7
��� "�/ �
#�7
�
# � ��% "��
� � � #�7
�
� % � "��
/ 0 ; O $ � �
� � 2�!
� � �0� �
56� � ���
� � 7�� # �
8����
/��=,�- � � �
��Y�$ � � � �0� ��� � # 7
���
/ ��# 0 " � ��% � $3(G��� \ �
� � � 23V�; ,�-
V
V0/ ��# 0&1 0 �
�
� $�" � ��% � $�(��=� � " "�� � �
��V ; ,�-6) ( %��0� # � Q	� # ��( � 26��"�" 56��� � ��"��G�
" " � ( � � .�/ ��# 0��1 0 � ;
N0� �?� � � � "6� �
��Y�# 5 � � �?�
��� � 4 � �
� " � # 7
� � � " 5 � /=� � � O T � �
� � # 7
�
� !@( %������ " �L# � 7�� �
�
� � � �3� � "&� �
56� � ����� � 7�� # ��8
�6� \ � � � $ "'V�; ,�-
V
V�/ �
#=7
�
� % � "&� / 0 " � � 8
��� � 2?� ��# 8
� #9� � ���0 � ; O �'� � � "@" � � " � !�� � � O T � �
� � # 7
�
��� "@( � �
" � $G; �=% #@� # ������" � $�� �
� � # 7
�
� "@" � � : (�� � � � #
(�� � � 7�� ��# ;
W � � �'# � " ��� � ��� �=� � �0� \ �
� ��� ��� � # 7
��� ! � � �0��" 2�56��� �
� � �0� # �
�G�
" � $6� �
� � # 7
�
�
� "0� � " "9" � � " � � � 7��=� � ����7
�
� % � "0� / 0 � �
# 8�� #�� � �
� 0 � !���� $*56�
# �&" � � " � � � 7��=/ ��#�7
�
� % � "
� / 0 � � " "0� � �
� 0 � ;�N0� � "9$ � QG� # � � � �&� �*" � � " � � � 7 � � 2*� "0� ��# $ � 2�� �
� � � � �
( � �9/ ��#�( 1 U�!
( %���(�� � ��56� "@� �
# 8�� #���" (3� � � # � ��" � " ;�N0� �9$ � QG� # � � � �0� �'� ��56� � �
� � � 7�� # �
8��9(�� � :0� � �
� � � O TR� ��� � # 7
�����
� $3� � ��� # ������" � $'� \ �
� �@� �
� � # 7
�
��(G� � �
56� "�" 56��� � � #��
"-(3� � � # � �
" � " ;
��� 8
% # � "&� �
� " � # % � � � $>/ �
#3� � � � # � � # % � 	*7
�
� % � " 0 �3" � � : " � 56� � �
#=(G� � � 7 � �
#3� /0� � �
� � # � �&� ��� � # 7
��� " ! ( %��=�
# �&� �
�9# � � # ��$ % � � $?� ��� � � "0� ����� #�� �6" � 7��&" � ��� �
;

O �LN���( � � "'+ U�!�+ I*�
� $B+ Z6:0�'� � " �&,�-�� � �
��Y�$ � � � �6(G�
% � $ "=/ ��# � 1 0 
-2 0 # ��� $
� 1 � ��" 
 � 
 �
 � 
 � $ !�8
� 7�� �B� � �
�6� � �?� " � � 56� � � $P��# ����( ��� �/. "*� ��� �6� � � ��� " �0 
 �
� $ �0 #
� �
D
�&� � �&7
��� % � "=V � �'��� $?V � F ;�N0� �3� ��� � # 7
��� "98
� �=� ��# # � :�� #0:9� � �?� � �3" �
56� � �&" � � �
� 
���� $�� # � � � # � ��" � ;GK�� !�� � �=56��# �=" % (
� � � � "9� ��7��
� 7�� $*� ���6" � % $�2
! � � �&56�
# �=� � D
� � 2

+ Z



� �@(�� � ��56� "�� � � �@��� �0� ���'" � 8
� � Y�� �
��� � 23$ � " � � � 8�% � " �3� " � � 56� � � $'�
� � � �97
��� % � "@�
� # �
" "
� 56� � # � � �
��" � % $ � � " ; N0� �=� �
� � # 7
�
� "��
� " �3� ��# # � : $ � :9�6:9� � ��� � � # � �
" � � 8&7
��� % � "��
/ (�

�
� $�( # ! ( %���� � � "�� ��# # � :9� � 83(�� � ��56� "0� � " "�# � � � 7
���
�0/ �
#�� �
# 8��07
�
� % � "�� / (�
@��� $�( # ;
��� 8
% # �3Z6� "0� � �3� :0� 4 " �
56� � �3� ��% �
� � # � �
# �=� ����� 8
% # � "&+&� ��I !���� $?" � � :9"=� �
��� �
% #
� � � � "��
/3" � 53% � �
� � $P� �
56� � ���9� � 7�� # �
8��H�
/3,�- � �
" 2 56��� � � � �?� �
��Y�$ � � � �L(G�
% � $ "
/ �
#3# � � � �
( � � � � 2H� ��56� �
# � " ��� " ;	W>��" � 5'% � � � � $L� " � � 56� � � $L7
�
� % � "3� / 0 
 �
� $ 0 # / ��#
8
� 7�� � � � # % � 	37
�
� % � "0� / 0 
 ��� $ 0 # ! " � 2 0 
 � � ��� $ 0 # � � ! �
� $*# � � ��# $ � $�� � �&� �
56� � ���
� � 7�� # �
8��9�
/G� � �9,�-�� � ����Y�$ � � � �=� �
� � # 7
�
� "�/ ��#�7
�
# � ��% "@� � � � #�7
��� % � "�� / 0 
@��� $ 0 # ;
N0� �=V ; ,�E3� �
��� �
% #0� � � �9��� � 2�� 56� # 8
� "�� �6� � �=� � �
� "@/ ��#@� � �=��" 2�56��� �
� � �9� �
��Y�$ � � � �
� �
� � # 7
�
�	/ ��# � 1 0 
 2 0 # !G� ����Y�# 56� � 8'� � �
�9� � � "=� �
� � # 7
�
��� "9� � $ � � $H� �
� " � # 7
� � � 7��
;
�9� :0� 7�� # ! � � �=� ��� � # 7
����$ ��� "0� � �9" � � 5X� �'" %�Q	� #�/ # ��5X( � ��" ! �
� � � ��% 8
��� �0� "�# � � � � � $
� �?� � � O T � ��� � # 7
��� ;�J9"3� � � � #3� ���
� ��% #'� � � � "3��# ��� �
# # � :0� # !�� � ���
" 2 56��� � � � ����� $
� \ �
� �=� ����Y�$ � � � �3� �
� � # 7
�
�G/ �
# ��1 � �
8�) +�2 0 # .�2B� �
8�) +�2 0 
 .0�
# �&56��# �=" � � " � � � 7��
� � �
�H� � �'��" 2�56��� �
� � �3� �
��Y�$ � � � �6� ��� � # 7
����/ �
# � / ��#=� ��# 8
� #97
�
� % � "=�
/ 0 
=��� $ 0 # ;
��� 8
% # � "�� �
� " � # % � � � $'/ �
#�� � � � # � � # % � 	97
�
� % � " 0 
 � � �
� $ 0 # � � " � � :R" � 56� � ��#	(�� � � 7�� ��#
� /�� � �=� � # � �&� �
� � # 7
�
� " !�( %��9��# �&� � �9# � � # ��$ % � � $?� ��� � � "0� �
�G� # ;

��� � �
� � 2�! �&# � 56��# D=/ ��#�� # �
� � � � ����% " �
;�N0� �0� 56� � # � � ����# � � � 7
�
� � �0� /�� � � " �0� �
��Y�$ � � � �
� �
� � # 7
�
� "&/ ��#3� ��56� �
# � � 8H� # �
� � � � ���@" � % $ � � "3� �
�B(���� � � % " � # �
� � $>(
2>� � �6/ �
� � � :9� � 8
� \ �
56� � �
;�K�% � �G�
" �9" � % $�26J � �
"�# � � � � $'���*+ V�V&" % (
� � � � " ! % " � $��=� � " �@:9� � �6Z3� � � 56"
�
� $># � �G�
# � "3���L� " � � 56� � � $L��� � � �*�
/0V ; ��;�K�� % $�2LM=!���$ $ # � " " � � 8*� � ��" �
56�'� ��� � � !
�
� " �3% " � $?+ V
V6) ( %��0$ � QG� # � ��� .�" % (�� � � � " ! ( %���% " � $��=� � " �@:9� � ��E&� � � 56" !�# � ����# � "@���
�
� � � �*�
/�V ; F ;	M0� � �L� ����Y�$ � � � �6� ��� � # 7
��� "9/ ��# � 1 � � " 
 � 
 �
 � 
 � $?� �HN���( � ��+ I*$ �*� �
�
� ���
� ��� �'� � ��7
��� % � � � # � !�� � $ � � � � � � 8=� � � �@� � � # �9� "@�&" � 8
� � Y�� �
����$ � QG� # � � � �9(�� � :0� � �
� � ��� :��=� ��� ��� � � �
� " ; O �3� ���
� # ��" � ! � � ���
" 2 56��� � � � �@� �
��Y�$ � � � ��/ �
# � 1 0 
 2 0 # $ ��� "
� ���
� ��� �6� � �=7
�
� % � � � # � !�:9� � � �*56� �
� "�� � � �9� �'" � 8�� � Y�� ���
�9$ � QG� # � � � �=(G� � :�� � � 0 


+
-



�
� $ 0 # :���"�/ ��% � $G;

+ E



��
 � 
�� 
����

��
���
# � � � � !���; � ; !�+ ,�,
I ;
W � �
�0� "@� ��� �6� � � ���0�
� � � ���9�
��� \ �
56� � �
� � �
�6� /	� � � ��# 26��� $
�
� � � � � � � � ��� " ;��
��% # � �
�	�
/�J9� � � � � $*[@" 2�� � ��� �
8
2 � F ! ,�F ��+ V�Z�;

��# � ( �
# � 4 C9� � ��! ��; ! �G�
# D
��" !�K�; �'; !@+ ,
,�,�;���
��@� �3��� � � � � #&� � ��� �
56� � # � �6� # �
8�# �
5'4
56� � 83� �
7 � # �
� 56� �
� ;��
��% # � �
�	�
/�J9� � � � � $��@� ��� �
56� � # � � "=+ Z�!�I + ,���I�U , ;
<��9A
	�����
�� ��� ������� � ����������������������� ����������� �������� �
�!�"�������#�$�$�%�&�'�(�)�(��

��# �
��( �
� �G!�A�; !G+ ,�-�+�; ����� �6� � � ���0��� � � �3��� $6� � �=� ��� � # � ���G" � # % � � % # �&� /	� � " � " ; [@" 2�4
� � �
56� � # � D ��+ E !�U
, � ��I�I
Z ;

��� � $�� !GA�; !	+ ,
E�-�;�N0� �'�
� � # � \ � 56� � �&" ��56� � � � 8'$ � " � # � ( %�� � ���*�
/ �&% $ � # 4 �9� � � �
# $ " ���
# � � � ��( � � � � 26� ��� ��� � � �
�9� :0� ��� 2�;G[@" 2�� � ��56� � # � D �6I�V�!�I�- � ��I �
V�;

��� " � � # ! �&;@J&; !�+ ,�E ��;@K�� � � � " � � � �
��56� � � ��$ "3/ �
#'# � " � �
# � �B:���# D
� # " !9+ I
� � �@$ � � � ���G;
M�� ��� �
8�� � ����56�
� ��8
# ��� � "0�
� $?56�
��% �
� " ; �=� � 7�� #0�
� $?M�� 2 $G!��@$ � ��( % # 8��G;

O ��� ��( % � � � !9T3; !0T=% � ��� � � D�!9J3; !=U V�V
I ;0J=$�7
�
� � � � 8B��� � � � 
056� �
" % # � � 8B# � � � �
( � � � � 2
:9� � �*� ����Y�$ � � � � ;��
�
% # � ���	� /@����� " % 56� #9[@" 2�� � ��� �
8
2�/ ��# � � � ��56� � 8�;

O � ��D ��!��&; !��&� ��� � � 56���G!
�&; !�+ ,�,
E ;
��
�JP� ��� 8
% ��8
��/ ��#@$ � � �3�
� ��� 2�" � "@�
� $�8
# ��� � � � " ;
�
�
% # � ���G�
/@���
56� %�� �
� � �
� ���G�
� $ �=# ��� � � � ���	K�� � � � " � � � "9-*) I�. !GU ,�, ��I�+ Z�;

�&# � " � � / !�W ; !G+ ,
E�I�; N0� �&" � �
� � " � � � ����� � � ��# 2��
/�" � � � �G� $�4 % �*# � � � �
( � � � � 23:9� � �*�'� � " �
� �
"9(�� � �?$ � 7�� $ � $*� �
� �6" � 7�� # �
��� 1�% � 7
�
� � �
�9� ��# � " ;�[@" 2�� � ��56� � # � D ��U
F�!GU
U�+ � U I�F�;

A	��# $G!���; � ; ! C=� 7�� � D�! � ;��&; !G+ ,
E�F�;�K�� � � � " � � " � � � �
��� � � ��# � � "0� /�56� ��� �
��� � " �9" � ��# � " ;
W � � �*� ���
� # � ( %�� � ��� "0(
2*J=� � �
�*M�� # ��( �
% 5*; J=$ $ � " �
��4 W>� " � � 2
! �9� �
$ � � 8 ! � J&;

� ����$G!	J&; � ; ! �=# � 2 ( � � � ! ��;	J&; !GM0��� " !	T';	�9; !�+ , �
Z�; O ��� # ��$ % � � � ���?� �6� � �3� � � ��# 2
� /�" � �
� � " � � � " !�I
# $��@$ � � � ���G; � � �&# � :04 �=� � � !�J=% � D�� ��� $G;

C9% � � ��� � 2
!*��;9�9; !9M�� # � " � � � �G! O ; �&; !=+ ,
,�Z�;0[@" 2�� � ��56� � # � �LN0� � �
# 2�!9I
# $ � $ � � � ���G;
� � �=# � :04 �9� � � ! C9� :+���
# D�;

7
�
����2�� !���; � ; !	C9� % $ � � D
� # ! �&; !GC9� � !GT3; !	K�� ��� � 53(G� #&U
V
V�V�; �=�?� � �3$ � " � # � ( %�� � ���
� /9� � ��56�
\�� 5'% 5 � � D
� � � � ����$L� " � � 56� � ��#3� /=� # �
��( �
� �/. "'��� � � ��;�[@" 2 � � �
56� � # � D �

+	�



E�-*) I�. !GU	��+ � U F�V�;
W � � � # !�M=; !�+ ,�,�+�;�K�� �
� � " � � � ����� # � � � � � � � "3� �L� \ ��� # � 56� ��� �
�@$ � " � 8
�G; � � �=# � :04 �9� � � !
C9� :+���
# D�;

+ F



� ���-
������ � ����� � �G� � �
� � �	� ��� ���	�	
���� � ����
 ��
 N0� �&� ���
7�� # 8
� � � �&� �*$ � " � # � ( %�� � �
��� /	� � �=# ��� $ �
5X7
��# � 4
�
( � �6) E�.@� � � � 56� � � � "

� � 5
� ���

� ) � � � �3) 0 .
� � �	. 1 � 7 ) + ��.

:9� � # �

�3) 0 . 1 � ��) ( 2P+ .
U ( ) � �	) +�2 �0 . 2>� �	) +�2 0 . .

� "9� ' # �
� $ ��5,)�� � � # � ��" � � 8'/ % � � � � �
�?�
/ 0 ;GN0� �3� ��7�� # " � � ��
 ) ��.0�
/�� � � "0/ % � � � � ���?� "
8
� 7�� �*(�2

� � 
 ) ��. 1 +�2 ) +�2 �0 .�� \ ���/2���� U "�� ��) ( 2P+
. � �
K�� � � ��� � 
 ) ��.�� "0� � � # � ��" � � 8�!�) + ��.@2�� � � $ "

� � 5
� ���

� " � ��
 ) � � . � � � 
 ) �3) 0 . . � � � 
 ) � �	. $ 1 � �
�=( " � # 7 � � 8?� � �
� � ��
 ) � � . 1 0 � � �� ! � ��
 ) �3) 0 . . 1 0 ��� $ � ��
 ) � �	. 1 0 � � �� � �
��4
� � % $ � "�� � �&� # ���
/�� / �@1�% � � � ���L) ,�. ; �

� � �	� �0� ���	�	
���� � ����
 ����
 W>�&" � �
# �=(
2*��( " � # 7 � � 8'� � � �') Z�.�� 56� � � � "

+�2 "
+�� ) ( 2P+ . " 1 +�2 0

J9"9�'� �
� " � 1�% � � � �'� / �@1�% � � � ���L) -�. !�:0�&56� 2�:9# � � �

� � 5
� ���

� ) � � � ��) 0 . � � � . 1 � 7 ) + F�.

+ ,



:9� � # �

��) 0 . 1 +�2��
+�2 0

� "0�8' # ��� $ �
5,)�� � � # � ��" � � 8'/ % � � � � ���*�
/ 0 ;�N0� �3� �
7�� # " � � � 
 ) �	.��
/�� � � "�/ % � � � � �
�?� "
8
� 7�� �*(�2

� ��
 ) �G. 1 +�2 +�2��
� �

K�� � � � � ��
 ) �G.�� "0� � � # � ��" � � 83/ % � � � � �
�*�
/��	!�) + F�.@2�� � � $ "

� " � � 
 ) � � . � � ��
 ) ��) 0 . . � � ��
 ) � �G. $ 1 � �
M@2>��( " � # 7 � � 8?� � � � � ��
 ) � ��. 1 0 � � �� ! � ��
 ) ��) 0 . . 1 0 ��� $�� � 
 ) � �	. 1 0 � ���� !
�@1�% �
� � �
�L) +
U
.�# � �
$ � � 2�/ �
� � � :9" ; �

U
V



� ���-
������ ��� � � ���	��

�&!0" � � O � ��D �>��� $ �&� ��� � � 56��� ) + ,�,
E�.6�
� $ " � �L�
� " �R��# � ( �
# � 4 C9� � �L��� $&�G��# D
�
"
) + ,�,
,�. !�� "��3� �
� 8�% �
8��9�
� $�� �
7 � # �
� 56� �
�0/ �
#�" � � � � " � � � �
��� �
56� %�� � � 83��� $�8
# ��� � � � " ;
O ��� "@� �=C=<P� # � � � � ��:9� � � �6� "@" � 56� � �
#�� �=� � �=K'� ��� 8
% ��8
�0��� $6� �
7 � # �
� 56� �
�@:9� � � �
:���"&$ � 7�� � ����� $>� �3M0� � �@A	��(���# � � ��# � � "6) / �
# 56� # � 2HJ�N��&N=!�� � :SA	% � � ���'N�� � � � ��� � 4
8
� � " .&(�2 �
��� �B��� ��53(G� # "'��� $B� ��� � � ��8
% � " ;�� � ���B(���� �
� " � $ � # � $B��"'�?$ � Q	� # � �
�
� 56� � � 56� �
� �
� � �
�L�
/=K�;�N0� � # �*��# ��" �
56��� 56����# � �
���3$ � Q	� # � � � � " !@( %��'5'% � �>� ��$ �
:9# � � � � �'/ ��#�K'# % � "@% � ��� � � # � $6% � $ � #-�&;�JRW>� (6( ��" � $�� �
� � # / �
� ��� � �P� "@� 7
�
� � ��( � � ;

N0� �&/ % � � � � ��� ¹�³ ����¹@° � �
	Oª � �
56� %�� � "0� � �3� � :�� #9(G�
% � $ 0 ) O T3.� �
� $?% � �G� #9(G�
% � $0 ) O T&.� � /�� � � O TX� ����Y�$ � � � �3� ��� � # 7
���G/ �
#=��# ����( ��� �/. "=� ��� ��� � � �
� 0 !�" � ��) ,�. ;GN0� �
�
# 8�% 56� ��� "0��# � �0 !/(�!��L�
� $���;

� ¹�³ ����¹@° � �
	Oª���
 ­ ±O©
	 �Pª ¨ ©�� ��� ©Pª ��® ��� ©Uº ¹ ���P³ ®�� 	O³ ® ��®�³����
� �
	 ²Pª ����
���° ����� � 
 	O³ ® ��®�³��
�! 	 ²Pª �P³���
�" ©�¨ ² ��� �
	 ²Pª ��� ³ ¨ ¯�® ²�° ��¹�ªO³ # $���%�&'�
(! 	 ²Pª �O²���
�" ©�¨ ² ��� �
	 ²Pª ��� ³ ¨ ¯�® ²�° ��¹�ªO³ # )�* +
, &'�
- ¯���
)º " ²���� .�� ©Pª ��® �'/�� ©Uº ¹ ���P³ ®���� ©Pª ��® �


� �����
0 � �
	OªO³���
1�

  	 ²Pª �O²���� � 
 �'� � ¯
2 � �
	Oª ²���
1�

  	 ²Pª �P³ ��� � 
 �'� � ¯
3 ³Oª�º ��� ³ ¨ ¯�® ²�#
� �
	OªO³4� ±�����® ²�#
� �
	Oª ²
�
576

N0� �9/ % � � � � ��� ¹�³ ����¹�° ¹�	Oª � ��56� %�� � "@� � �=� � :0� #�(���% � $ 0 � � �� ��� $�% � ��� #�(���% � $ 0 � � ��
� /0� � ��� # ������" � $>��" 2�56��� �
� � �6� �
��Y�$ � � � �*� �
� � # 7
�
�@/ �
#'��# ����( ��� �/. "'� ��� ��� � � �
� 0 !
" � ��) ,�. ;�N0� �&��# 8
% 56� �
� "0��# � �0 !/(�!��H��� $���;

� ¹�³ ����¹@° ¹�	Oª���
 ­ ±O©
	 �Pª ¨ ©�� ��� ©Pª ��® �8� ©Uº ¹ ���P³ ®�� 	O³ ® ��®�³��1�

U�+



� �
	 ²Pª ����
���° ����� � 
 	O³ ® ��®�³��
�! 	 ²Pª �P³���
�" ©�¨ ² ��� �
	 ²Pª ��� ³ ¨ ¯�® ²�° ��¹�ªO³ # $���%�&'�
(! 	 ²Pª �O²���
�" ©�¨ ² ��� �
	 ²Pª ��� ³ ¨ ¯�® ²�° ��¹�ªO³ # )�* +
, &'�
- ¯���
)º " ²���� .�� ©Pª ��® �'/�� ©Uº ¹ ���P³ ®���� ©Pª ��® �


� �����
0 ¹�	OªO³���
�� 
�� � 
 �'� � ®�� ���  	 ²Pª �O²�� ¯'�
2 ¹�	Oª ²���
�� 
�� � 
 �'� � ®�� ���  	 ²Pª �P³ � ¯'�
3 ³Oª�º ��� ³ ¨ ¯�® ²�#O¹�	OªO³4� ±�����® ²�#O¹�	Oª ²
�
576

N0� ��/ % � � � � ��� ¹�³ ����¹@° ��	Oª � ��56� %�� � "�� � ��� � :0� #@(���% � $ 0 � ���� ��� $'% � ��� #�(G�
% � $ 0 � ����
� /�� � ��� # ������" � $'� \���� ��� ����Y�$ � � � �0� �
� � # 7
�
��/ ��#���# ����( ��� �/. "@� ��� ��� � � �
� 0 !
" � �&) +
U
. ;
N0� �&��# 8
% 56� �
� "0��# � �0 !/(�!��H��� $���;

� ¹�³ ����¹@° ��	Oª���
 ­ ±O©
	 �Pª ¨ ©�� ��� ©Pª ��® �8� ©Uº ¹ ���P³ ®�� 	O³ ® ��®�³��1�
� �
	 ²Pª ����
���° ����� � 
 	O³ ® ��®�³��
��� ­'� ��
�©Uº ¹ ���P³ ®���� ©Pª ��® �


� �
(�� ­�.���
�©Uº ¹ ���P³ ®
- ­�	 ²Pª �P³���
�"O­�� �
	 ²Pª ��� � ­'�'� � ­�.4� ³ ¨ ¯�® ²�° ��¹�ªO³ # $���%�&
�
0 ­�	 ²Pª �O²���
�"O­�� �
	 ²Pª ��� � ­'�'� � ­�.4� ³ ¨ ¯�® ²�° ��¹�ªO³ # )�* +
, &
�
2 ��	OªO³���
�� 
���� � 
 �'� / ­�	 ²Pª �P³��
3 ��	Oª ²���
�� 
���� � 
 �'� / ­�	 ²Pª �O²
�
5 ³Oª�º ��� ³ ¨ ¯�® ²�#���	OªO³4� ±�����® ²�#���	Oª ²
�
� � 6

N0� �6/ % � � � � ��� � ®�³ ��¹@° ¹�	Oª � ��56� %�� � "3� � ��� � :�� #3(G�
% � $ � �L��� $>% � �G� #'(���% � $ � �

� /9� � ����" 2�56��� �
� � ��� ����Y�$ � � � �*� �
� � # 7
�
�@/ ��#&� � �*$ � QG� # � � � � � 1 0 
 2 0 # � /9� :0�
��# �
��( �
� �/. "0� ��� �6� � � ��� " ! " � �6) + I�. ;�N0� �=�
# 8�% 56� ��� "��
# � �0 
 !�( 
 !�� 
 ! �0 # ! ( # !�� # ��� $
��;

U�U



� � ®�³ ��¹@° ¹�	Oª���
 ­ ±O©
	 �Pª ¨ ©�� �4�
� ©Pª ��® ���
� ©Uº ¹ ���P³ ®'�
� �
.�� ©Pª ��® �'.4� ©Uº ¹ ���P³ ®�.'� 	O³ ® ��®�³��1�
� �
	 ²Pª ����
���° ����� � 
 	O³ ® ��®�³��
�! 	 ²Pª �P³���
�" ©�¨ ² ��� �
	 ²Pª ��� ³ ¨ ¯�® ²�° ��¹�ªO³ # $���%�&'�
(! 	 ²Pª �O²���
�" ©�¨ ² ��� �
	 ²Pª ��� ³ ¨ ¯�® ²�° ��¹�ªO³ # )�* +
, &'�
- ¯O¯4� ��
 .�� ©Pª ��® ��� /�� ©Uº ¹ ���P³ ®'� ��� ©Pª ��® ��� 

� ���
0 ¯O¯
.���
 .�� ©Pª ��® �'. /�� ©Uº ¹ ���P³ ®�. ��� ©Pª ��® �'. 

� ���
2 ¯���
)º " ²���� ¯O¯4� ��� � 
 �4� � ��� � 
 �4� � � ¯O¯
.���� � 
 �
.�� ��� � 
 �
.����
3 ����
 �4� 
 �
.

5 ¹�	OªO³���
1�

  	 ²Pª �O²�� ¯
� � ¹�	Oª ²���
1�

  	 ²Pª �P³ � ¯
� � ³Oª�º ��� ³ ¨ ¯�® ²�#O¹�	OªO³4� ±�����® ²�#O¹�	Oª ²
�
� � 6

N0� �'/ % � � � � �
� ��¹ ±�° ¹�	Oª � ��56� %�� � "&� � �6� � :�� #&(G�
% � $ � � ��� $L% � ��� #3(���% � $ � � �
/
� � �=��" 2�56��� �
� � �9� �
��Y�$ � � � �&� ��� � # 7
����/ �
# ��1 � �
8�) + 2 0 # .�2L� ��8 ) + 2 0 
 . ! " � �') + E�. ;
N0� �&��# 8
% 56� �
� "0��# � �0 
 !/(�
 !�� 
 ! �0 # ! ( # !�� # ��� $���;

� ��¹ ±�° ¹�	Oª���
 ­ ±O©
	 �Pª ¨ ©�� �4�'� ©Pª ��® ���'� ©Uº ¹ ���P³ ®'�
� �
.�� ©Pª ��® �'.4� ©Uº ¹ ���P³ ®�.4� 	O³ ® ��®�³����
� �
	 ²Pª ����
���° ����� � 
 	O³ ® ��®�³��
�! 	 ²Pª �P³���
�" ©�¨ ² ��� �
	 ²Pª ��� ³ ¨ ¯�® ²�° ��¹�ªO³ # $���%�&'�
(! 	 ²Pª �O²���
�" ©�¨ ² ��� �
	 ²Pª ��� ³ ¨ ¯�® ²�° ��¹�ªO³ # )�* +
, &'�
- ¯O¯4� ��
 .�� ©Pª ��® ��� /�� ©Uº ¹ ���P³ ®'� ��� ©Pª ��® ��� 

� ���
0 ¯O¯
.���
 .�� ©Pª ��® �'. /�� ©Uº ¹ ���P³ ®�. ��� ©Pª ��® �'. 

� ���
2 ¯���
)º " ²���� ¯O¯4� � ¯O¯
.��
3�� ��
 ³ ¨O«���� � 
 �
.�� /�� � 
 �4� ���
5 ¹�	OªO³���
 � 
  	 ²Pª �O²�� ¯
� � ¹�	Oª ²���
 � 
  	 ²Pª �P³ � ¯
� � ³Oª�º ��� ³ ¨ ¯�® ²�#O¹�	OªO³4� ±�����® ²�#O¹�	Oª ²
�
� � 6

U
I



N0� �'/ % � � � � �
� ��¹ ±�° ��	Oª � ��56� %�� � "&� � �6� � :�� #&(G�
% � $ � � ��� $L% � ��� #3(���% � $ � � �
/
� � �&� \���� �&� ����Y�$ � � � �3� �
� � # 7
�
�	/ �
# ��1 � �
8�) +�2 0 # .�2B� ��8 ) +�2 0 
 . !�" � ��) + E�. ;�N0� �
�
# 8�% 56� ��� "0��# � �0 
 !/(�
 !�� 
 ! �0 # !/( # !�� # ��� $���;

� ��¹ ±�° ��	Oª���
 ­ ±O©
	 �Pª ¨ ©�� �4�'� ©Pª ��® ���'� ©Uº ¹ ���P³ ®'�
� �
.�� ©Pª ��® �'.4� ©Uº ¹ ���P³ ®�.4� 	O³ ® ��®�³4� �4�1�
� �
	 ²Pª ����
���° ����� � 
 	O³ ® ��®�³��
� "�	 ²Pª ����
�� 
 �
	 ²Pª �
( º ª ����
 º ¨ ²���� � ° ²�¹ © � ¨ ��� �8� ©Pª ��® �'.4� ©Uº ¹ ���P³ ®�.4� ©Pª ��® ���
� ©Uº ¹ ���P³ ®'� ���
-�� 	 ²Pª �P³���
���° ����� º ª ��� ­�³ ¨O¨ ²�� �
� �
	 ²Pª �'� � ��º ª ��� 	 ®�ªO³Oª ©�«�� �
� �
	 ²Pª �'� �
�
0�� 	 ²Pª �O²���
���° ����� º ª ��� ­�³ ¨O¨ ²�� �
� "�	 ²Pª �'� � ��º ª ��� 	 ®�ªO³Oª ©�«�� �
� "�	 ²Pª �'� �
�
2�� ��
 ³ ¨O«���� � 
 �
.�� /�� � 
 �4� ���
3 ��	OªO³���
 � 	 ²Pª �O²�
 �
5 ��	Oª ²���
 � 	 ²Pª �P³ 
 �
� � ³Oª�º ��� ³ ¨ ¯�® ²�#���	OªO³4� ±�����® ²�#���	Oª ²
�
� � 6

N0� �3/ % � � � � ��� ¹�³ ����¹ ��° ²�¹ © � ¨ � % " � "9� � �'# � � # � " � ��� � � � ���B) -�.�� �*8
� � � # �
� �3��7�� � � �
#
� /�� # ��� $ �
5S7
��� % � "0�
/ �0 ;�N0� �&��# 8
% 56� �
� "9�
# ���?! 0 !/(��
� $ ��;

� ¹�³ ����¹ ��° ²�¹ © � ¨ ����
�­ ±O©
	 �Pª ¨ ©�� �8� ¹�³ ����¹�� ©Pª ��® ��� ©Uº ¹ ���P³ ®����
� � ­'� ��
�©Uº ¹ ���P³ ®���� ©Pª ��® �


� �
��� ­�.���
�©Uº ¹ ���P³ ®
( � 
�� � 
 ¹�³ ����¹
� � ²�­�� �8� � ­'�
� � ­�.��
-76

N0� �=/ % � � � � ��� � ° ²�¹ © � ¨ � % " � "0� � �=# � � # � " � �
� �
� � �
�>) + Z�.�� �68
� � � # �
� �=�'7�� � � �
#9� /��
# �
� $ ��5S7
�
� % � "0� /	�6;�N0� �&�
# 8�% 56� ��� "0��# ���?!/(�
 !�� 
 !/( # �
� $ � # ;

� � ° ²�¹ © � ¨ ����
 ­ ±O©
	 �Pª ¨ ©�� �8� ©Pª ��® ���'� ©Uº ¹ ���P³ ®'�
� ©Pª ��® �'.4� ©Uº ¹ ���P³ ®�.����
� � ­'��� ��
�©Uº ¹ ���P³ ®'� ��� ©Pª ��® ��� 

� �

U
Z



��� ­'� .���
�©Uº ¹ ���P³ ®'�
(�� ­�.
� ��
�©Uº ¹ ���P³ ®�. ��� ©Pª ��® �'. 

� �
-�� ­�.�.���
�©Uº ¹ ���P³ ®�.
0 ³ ¨O«�� ²�­�� �8� � ­'���
� � ­'� .���� 
 ³ ¨O«�� ²�­�� �8� � ­�.
�
� � ­�.�.����
276

U�-



� � �U� ���
» � � � � � � � � �-�U�O� � � ��� ���,�O� � ��� 
��
	 � �P��� 
�� � 
 
O�

� � 
�� � � � � 
�� � � � � 
�� � �

� # � # � � � � � � � � � � � �

	 � 
 � 
�� ��� ����
�� ��� ��� � 
O� � � � ��
O� � � ��� � 
O� � 
�� ��
�� � 
 	 �

� 
 
 � 
�� ��� � ��
�� ��� � � � 
O� � � � ��
O� � � � � � 
O� � � � ��
�� � � � 


	 
 
 � 
�� ��
 ����
�� ��
 � 	 � 
O� � � 	 ��
O� � � 	 	 � 
O� � � � ��
�� � � ���

��� 
 � 
�� ��� ����
�� � 	 � � � 
O� � � 	 ��
O� � 	 ��� � 
O� � � � ��
�� � 	 
��

� 
 
 � 
�� ��� � 
�
�� ��� ��� � 
O� � � ����
O� ��� � � � 
O� � ��� ��
�� � � 	 �

	 
 
 � 
�� ��� � ��
�� � � � � � 
O� � � 
 ��
O� � � ��� � 
O� � � 	 ��
�� � 
 ���

� � 
 � 
�� ��� 
���
�� ��� 	 
 � 
O� � ��� ��
O� ��� 
�� � 
O� � � � ��
�� � 
 � 	

� 
 
 � 
�� ��
 � ��
�� � 	 � � � 
O� � � � ��
O� ��� 
 � � 
O� � � 	 
�
�� ��� 
 


	 
 
 � 
�� ��� 	 ��
�� � ��� 	 � 
O� � � ����
O� � � � � � 
O� � � � ��
�� � � � �

U
E



� � �U� � 	
» � � � � � � � � �-�U�O� � � ��� ���,�O� � ��� 
�� �G� �P��� 
�� � 
 
O�

� � 
�� � � � � 
�� � � � � 
�� � �

� # � # � � � � � � � � � � � �

	 � 
 � 
�� � � ����
�� � � � 	 � 
O� � � � ��
O� � � ��� � 
O� � � � ��
�� � � 	 	

� 
 
 � 
�� ��� � ��
�� ��� � � � 
O� ��� � 
�
O� � 
 
 � � 
O� � ��� ��
�� � � � �

	 
 
 � 
�� � � � ��
�� � ��� � � 
O� � � � ��
O� ��� � � � 
O� � � � ��
�� � � � �

��� 
 � 
�� ��� � ��
�� ��� � 
 � 
O� � ������
O� � � 	 � � 
O� � � � 
�
�� � � ���

� 
 
 � 
�� � ��� 	 
�� � � 
 � � 
O� � � � ��
O� � � � 
 � 
O� � � � ��
�� � � � �

	 
 
 � 
�� � � � ��
�� � 	 ��� � 
O� � � � ��
O� � � � � � 
O� � 	 � � 
�� � 
 � �

� � 
 � 
�� ��� � 
�
�� ��� � � � 
O� � 	 � ��
O� � ��� � � 
O� � � � ��
�� � � � �

� 
 
 � 
�� ��� 
 ��
�� ��� ��� � 
O� � ��� ��
O� � ��� 	 � 
O� � � 
 ��
�� � � � �

	 
 
 � 
�� � 	 � 
�
�� ��� ��� � 
O� � � � 
�
O� � � 
 	 � 
O� ��� � ��
�� � 
 
 �

U �



� � �U� � �
» � � � � � � � � �-�U�O� � � ��� ���,�O� � ��� 
�� �
� �P��� 
�� � 
 
O�

� � 
�� � � � � 
�� � � � � 
�� � �

� # � # � � � � � � � � � � � �

	 � 
 � 
�� � � ����
�� � 	 ��� � 
O� � ��� 	 
O� � 	 � � � 
O� � � � 	 
�� � 	 ���

� 
 
 � 
�� � 	 ����
�� ��
 ��� � 
O� � 
 � ��
O� � ��� � � 
O� � � � � 
�� � � 
 �

	 
 
 � 
�� � � � 	 
�� � � � � � 
O� � 	 � ��
O� � 
�� 
 � 
O� � ��� 
�
�� � 	 � �

��� 
 � 
�� ��� 	 ��
�� ��� 
 � � 
O� � � � ��
O� � ��� � � 
O� � 
 � 
�
�� � ��� �

� 
 
 � 
�� ��� � 	 
�� ��� 
 � � 
O� � � � 	 
O� � ��� � � 
O� � � � ��
�� � � 	 �

	 
 
 � 
�� � 	 � ��
�� ��� 	 � � 
O� � � � ��
O� � � 	 � � 
O� ��� 	 ��
�� ��� ���

� � 
 � 
�� ��� 	 ��
�� ��� � � � 
O� ��� � ��
O� � ��� � � 
O� � � � ��
�� � 	 	 �

� 
 
 � 
�� � � 	 ��
�� � � 	 � � 
O� � ��� ��
O� � ��� � � 
O� � � � ��
�� ��� 
 �

	 
 
 � 
�� ��� ����
�� � 
 � � � 
O� � ��� ��
O� � � � � � 
O� � 
 	 ��
�� ��� � 	

U
F



� � �U� � �
� � � ���O�O�U�O� �P� ���U� �P���P�U� � ����� �O� �P� � �K� �@� �O� �G� � � � ����� � � � � �-� �P� �@� � �U� � � � �
� � � ����G� � ¡ � �
� ���
� � � ��� 
�� �

[ s f�Y S ��S \ W e f�Y S �OS \ W e

� \ c V��PX S X Z R�� S ]�TPe \ � \ c V��PX S X Z R�� S ]OTUe \ Q@jO_ R X	� S ]�TPe \

� � pKS ��W Y `
� ��W Y pKS ��W Y `
� �OW Y pKS ��W Y `
� ��W Y

� 
 	 
�� ��� � � 
O� � 	 � ��
O� � 
 � � 
O� � � 
 	 
O� 	 � � 	 
O� � ��� �

��
�� ��� � � 
O� � ��� ��
O� � ��� 
 
O� � ��� ��
O� � � � ��
O� � � � 	

��
�� � 	 � 	 
O� � ��� ��
O� � � � � 
O� � � � ��
O� � 
 	 	 
O� � ��� �

� 
 
 	 
�� � � � 	 
O� � � � ��
O� � 
 � 
 
O� � 	 � ��
O� � 
 � ��
O� � � 
 �

��
�� ��� 	 
 
O� � 	 � 
�
O� � ����� 
O� � 
 � ��
O� � � � ��
O� � � � �

��
�� ��� � � 
O� � 	 � ��
O� � � ��� 
O� � 
 ����
O� � � � ��
O� � 
 � �

	 
 
 	 
�� ��� ��� 
O� � � 
 ��
O� ��� 	 	 
O� � � � ��
O� ����� ��
O� � ��� �

��
�� � 
 � � 
O� � � 
 ��
O� � � � � 
O� � ��� 
�
O� � 
�� � 
O� � � � 	

��
�� ��� ��� 
O� � � � ��
O� � 
 � 	 
O� � � � ��
O� � 
�� ��
O� � � 
 


U
,



� � �U� � �
� � � ���O�O�U�O� �P� ���U� �P���P�U� � ����� �O� �P� � �K� �@� �O� �G� � � � ����� � � � � �-� �P� �@� � �U� � � � �
� � � ����G� � ¡ � �
� ���
� � � ��� 
�� �

[ s f�Y S ��S \ W e f�Y S �OS \ W e

� \ c V��PX S X Z R�� S ]�TPe \ � \ c V��PX S X Z R�� S ]OTUe \ Q@jO_ R X	� S ]�TPe \

� � pKS ��W Y `
� ��W Y pKS ��W Y `
� �OW Y pKS ��W Y `
� ��W Y

� 
 	 
�� � � ��� 
O� � � � ��
O� ��� � � 
O� � 	 � ��
O� ��� � � 
O� � 	 � �

��
�� � � � 	 
O� � � � ��
O� � 	 � � 
O� � 
 � 	 
O� � � � ��
O� ��� � �

��
�� ��� � 	 
O� � 	 � ��
O� � � ��� 
O� � 
 ����
O� � ��� ��
O� ��� � �

� 
 
 	 
�� � � 	 � 
O� ��� � ��
O� � � � 
 
O� � ��� ��
O� � � � 
�
O� � ��� �

��
�� � 
 ��
 
O� � � � 
�
O� � � � � 
O� � � 	 	 
O� � ��� ��
O� � � � �

��
�� � 
 � � 
O� � ��� ��
O� � � � � 
O� � � � ��
O� � � � ��
O� � � 	 �

	 
 
 	 
�� ��� � � 
O� � � � 	 
O� � 
 � 	 
O� � � 	 ��
O� � 
 � ��
O� � � 	 �

��
�� � � 	 � 
O� � ��� ��
O� � 	 � � 
O� � � 
 ��
O� � 	 ����
O� � � 	 �

��
�� � � � � 
O� � � � � 
O� � 	 � 	 
O� � � � 
�
O� � � 
 ��
O� � � 
 


I�V



� � �U� � �
� � � ���O�O�U�O� �P� ���U� �P���P�U� � ����� �O� �P� � �K� �@� �O� �G� � � � ����� � � � � �-� �P� �@� � �U� � � � �
� � � ����G� � ¡ � �
� ���
� � � ��� 
�� �

[ s f�Y S ��S \ W e f�Y S �OS \ W e

� \ c V��PX S X Z R�� S ]�TPe \ � \ c V��PX S X Z R�� S ]OTUe \ Q@jO_ R X	� S ]�TPe \

� � pKS ��W Y `
� ��W Y pKS ��W Y `
� �OW Y pKS ��W Y `
� ��W Y

� 
 	 
�� � � ��� 
O� ��� 
 ��
O� � ��� � 
O� � � ����
O� � ��� ��
O� � � � �

��
�� � 
 � � 
O� � � 
 ��
O� � � � � 
O� � � 	 ��
O� � � 	 � 
O� � � � �

��
�� ��� ��� 
O� � � � ��
O� � � 	 � 
O� � � � ��
O� � 
�� ��
O� � � � �

� 
 
 	 
�� � 	 � � 
O� � � � � 
O� � 
 � 
 
O� � � � ��
O� � 
 � ��
O� � � � 	

��
�� � � � 
 
O� � � � 
�
O� � 	 � � 
O� � � � ��
O� � 	 � ��
O� � � � �

��
�� � � � � 
O� � � 
 ��
O� � 	 � 
 
O� � � 	 � 
O� � � 	 ��
O� � � � �

	 
 
 	 
�� � � ��� 
O� � � � � 
O� � � ��� 
O� � ��� � 
O� � � � ��
O� � ��� �

��
�� � � ��� 
O� � ��� ��
O� � ��� 	 
O� � ��
 ��
O� � � 
 ��
O� � ��� �

��
�� � � ��� 
O� � � 	 ��
O� � � 	 � 
O� � � � ��
O� � � � ��
O� � ��
 


I +



� � �U� � �
� � � ���O�O�U�O� �P� ���U� �P���P�U� � ����� �O� �P� � �K� �@� �O� �G� � � � ����� � � � � �-� �P� �@� � �U� � � � �
� � � ����G� � ¡ � �
� ���
� � � ��� 
�� �

[ s f�Y S ��S \ W e f�Y S �OS \ W e

� \ c V��PX S X Z R�� S ]�TPe \ � \ c V��PX S X Z R�� S ]OTUe \ Q@jO_ R X	� S ]�TPe \

� � pKS ��W Y `
� ��W Y pKS ��W Y `
� �OW Y pKS ��W Y `
� ��W Y

� 
 	 
�� � � ��� 
O� � � � � 
O� � 	 � � 
O� � � 	 ��
O� � 	 � ��
O� � � 	 �

��
�� � � ��� 
O� � ��� ��
O� � � 	 � 
O� � � � � 
O� � ��� 	 
O� � � � �

��
�� � � ��� 
O� � � 	 ��
O� � ��� � 
O� � � � ��
O� � � 
 ��
O� � ��� 	

� 
 
 	 
�� � � 
 � 
O� � � � 	 
O� � � 	 
 
O� � � 	 � 
O� � ��� ��
O� � � 	 �

��
�� � � � 
 
O� � � 	 
�
O� � � 	 � 
O� � 	 � � 
O� � � � ��
O� � 	 � �

��
�� � � � � 
O� � � 
 � 
O� � � � � 
O� � 	 � 	 
O� � � � � 
O� � 	 � �

	 
 
 	 
�� ��� 	 � 
O� � 	 � ��
O� � � ��� 
O� � 	 � 	 
O� � � � 
�
O� � 	 � �

��
�� ��� � � 
O� � 	 	 ��
O� � � � � 
O� � 	 
 ��
O� � � � � 
O� � 	 
 �

��
�� ��� � � 
O� � 	 � ��
O� � � ��� 
O� ��� � ��
O� � � � 
�
O� � 	 
 


I�U



� � �U� � �
�O� �,��� � � � � �O�O�
� ��� �'� � � � � � � �%� �,� � ���P��� ��� ���U�O���P���
� � ����� � � �U� � �U� ��� �O� �G� � � � � ��� � �
� � 
�� �O� � � 
�� � �
� ����� � � 
 
 
 
 
 


f�Y S �OS \ W e f�Y S �OS \ W e

� � [ s _ \ c V��PX S X Z R W jO_ R X

� 
 	 
�� � � � 
 � 
 
O� � ��� � � � 
�� � � � � � �

��
�� � ��� � ��� 
O� � ��� 	 � � 
�� � � ��� � �

��
�� � � � � 	 � 
O� � ��� � � � 
�� � � 
 
�� �

� 
 
 	 
�� � � � 
 ��� 
O� � ��� ��� � 
�� � � ��� � 


��
�� � � � � ��� 
O� � ��� � 	 � 
�� � � � ��� �

��
�� � � � � � � 
O� � ��� � � � 
�� � � � � � �

	 
 
 	 
�� � � ��� ��� 
O� � ��� � ��� 
�� � � 
 	 � �

��
�� � � � � 
�� 
O� � ��� 
 	 � 
�� � � � � � �

��
�� � � � � � � 
O� � ��� 	 
 	 
�� � � � � � 


I�I



� � �U� � �
�O� �,��� � � � � �O�O�
� ��� �'� � � � � � � �%� �,� � ���P��� ��� ���U�O���P���
� � ����� � � �U� � �U� ��� �O� �G� � � � � ��� � �
� � 
�� � � � � 
�� � �
� ����� � � 
 
 
 
 
 


f�Y S �OS \ W e f�Y S �OS \ W e

� � [ s _ \ c V��PX S X Z R W jO_ R X

� 
 	 
�� � � � � ��� 
O� � ��� � ��� 
�� � � 
�� � 	

��
�� � ��� � � � 
O� � ��� � � � 
�� � � 
 
 � �

��
�� � � � ��� � 
O� � ��� � � � 
�� � � 
�� � 


� 
 
 	 
�� � � � � ��� 
O� � ��� � � � 
�� � � 
 
 ��


��
�� � � � � � � 
O� � ��� ��� 	 
�� � � � ��� 


��
�� � � � � 	 � 
O� � ��� � 
 � 
�� � � 
�� � �

	 
 
 	 
�� � � � � � � 
O� � ��� � � � 
�� � � 
 
 � 


��
�� � � � � 	 � 
O� � ��� ��� � 
�� � � 
�� � �

��
�� � � � � � � 
O� � ��� 
�� � 
�� � � ��� 
 �

I�Z



� � �U� ��� 

�O� �,��� � � � � �O�O�
� ��� �'� � � � � � � �%� �,� � ���P��� ��� ���U�O���P���
� � ����� � � �U� � �U� ��� �O� �G� � � � � ��� � �
� � 
�� �O� � � 
�� � �
� ����� � � 
 
 
 
 
 


f�Y S �OS \ W e f�Y S �OS \ W e

� � [ s _ \ c V��PX S X Z R W jO_ R X

� 
 	 
�� � � � � � � 
O� � ��� � 
 � 
�� � � � � � 	

��
�� � ��� ��� � 
O� � ��� � 	 � 
�� � � � ��� �

��
�� � � 
 
 
�� 
O� � ��� ��� � 
�� � � 
 	 � �

� 
 
 	 
�� � � � � 
 � 
O� � ��� ��� 
 
�� � � 
�� 
 �

��
�� � � � � ��� 
O� � ��� � ��� 
�� � � � � � �

��
�� � � ��� � � 
O� � ����� � � 
�� � � � ��� �

	 
 
 	 
�� � � � ��� � 
O� � ��� 	 	 � 
�� � � � � � �

��
�� � � � 
 	 � 
O� � ����� � 
 
�� � � ��� � �

��
�� � � ��� � 	 
O� � ��� 
 � � 
�� � � � � ���

I�-



� � �U� ��� �
�O� �,��� � � � � �O�O�
� ��� �'� � � � � � � �%� �,� � ���P��� ��� ���U�O���P���
� � ����� � � �U� � �U� ��� �O� �G� � � � � ��� � �
� � 
�� �O� � � 
�� � �
� ����� � � 
 
 
 
 
 


f�Y S �OS \ W e f�Y S �OS \ W e

� � [ s _ \ c V��PX S X Z R W jO_ R X

� 
 	 
�� � � � 
�� 	 
O� � ��� ��� � 
�� � � � � ���

��
�� � ��� � � 	 
O� � ��� 
 � � 
�� � � � � � �

��
�� � � � 	 � 	 
O� � ��� � ��� 
�� � � � � � 


� 
 
 	 
�� � � ��� ��� 
O� � ��� � � � 
�� � � � � ���

��
�� � � � � � � 
O� � ����� � � 
�� � � � � ���

��
�� � � � � ��� 
O� � ��� ��� � 
�� � � � ��� �

	 
 
 	 
�� � � � � � 
 
O� � ��� 	 � � 
�� � � � � � �

��
�� � � � 	 � � 
O� � ����� � � 
�� � � ��� � �

��
�� � � � 
 � � 
O� � ��� � 	 � 
�� � � � 	 
 �

I�E



� � �U� ��� 	
� � � ���O�O�U�O� �P� �"�U�O���P���@� � �"� � �,�U� � � ���-� ������� � � �U� � �U� ��� �O� �G� � � � � � �O�O� � � �G� �P� ��� �O� � �
� � � � �
� � � � � �� 
 � �P� �� # � � ¡ ��� ���@� � � ��� � 
�� �"� �P� 
�� ��� � � � �U� � � � � � � � � ¼"� � ���"�O� ��� � � � � 
 � � # �
� �P������� �O� � � �'� � " 
 � 
 �
 � 
 � $ �

� \ c V��PX S X Z R � \ c V��PX S X Z R Q@jO_ R X

� S ]OTUe \�� S Y � � S ]�TPe \�� S Y � � S ]OTUe \�� S Y �

� 
 � # � # pKS ��W Y `
� ��W Y pKS ��W Y `
� ��W Y pKS ��W Y `
� �OW Y
	 � 
 	 � 
O� 	 ��� ��
O� 
 ��� ��� � � 
 � � � 
�� 	 � � � � � 
 � 	 ��� 
�� 	 � 
 �

� 
 ��� 
O� 	 ��� ��
O� 
 ��� ��� 
O� � � � ��
�� � � � ��
�� � � � 	 � 
�� � � � 


� 
 ��� 
O� 	 � 
 
�
O� 
 � 
 
�� 
O� � � � ��
�� 
�� ����
�� � � 	 ��� 
�� 
�� � �

� 
 
 	 � 
O� 	 ��� � 
O� 
 ��� ��� � � 
 
 � 	 
�� � � � � � � 
 � � ��� 
�� � � � �

� 
 
 ��� 
O� 	 � � ��
O� 
 � � ��� 
O� ��� � ��
�� � 
 
 ��
�� � 	 � ��� 
�� � 
 	 �

� 
 
 ��� 
O� 	 	 � 
�
O� 
 	 � 
�� 
O� � � ����
�� 
 ��� 	 
�� � � � ��� 
�� 
 � 	 �

	 
 
 	 � 
O� 	 ��� ��
O� 
 ��� ��� 
O� � � � ��
�� � � � 
 � � 
 
 � 	 � 
�� � � ���

	 
 
 ��� 
O� 	 � 	 � 
O� 
 � 	 ��� 
O� � 
�� ��
�� 
 � 
 ��
�� � 	 � ��� 
�� 
�� � �

	 
 
 ��� 
O� 	 	 � 	 
O� 
 	 � 	 � 
O� � � 	 � 
�� 
 ��� ��
�� � � 	 ��� 
�� 
 � 
 �

I��



� � �U� ��� �
� � � ���O�O�U�O� �P� �"�U�O���P���@� � �"� � �,�U� � � ���-� ������� � � �U� � �U� ��� �O� �G� � � � � � �O�O� � � �G� �P� ��� �O� � �
� � � � �
� � � � � �� 
 � ��� �� # � � ¡ �-� ���
� � � ��� ��
�� �
� �P� 
�� ����� � � �U� � � � � � � � �

� \ c V��PX S X Z R � \ c V��PX S X Z R Q@jO_ R X

� S ]�TPe \�� S Y � � S ]�TPe \�� S Y � � S ]�TPe \�� S Y �

� 
 � # � # pKS ��W Y `
� �OW Y pKS ��W Y `
� ��W Y pKS ��W Y `
� ��W Y
� � 
 	 � 
�� 	 � ����
�� 
 � ����� � � 
 � � � 
O� 	 � ��� � � 
 ��� ��� 
O� 	 ��� 	

� 
 ��� 
�� 	 	 ��
�
�� 
 	 ��
�� 
�� ��� � � 
O� � 
 
 ��
O� ��� � ��� 
O� � � � �

� 
 ��� 
�� 	 � 
 ��
�� 
�� 
 ��� 
�� � 	 � � 
O� 
�� � ��
O� � 
 ����� 
O� 
 � � 


� 
 
 	 � 
�� 	 � 	 
�
�� 
 � 	 
�� 
�� � � � � 
O� � ��� ��
O� � � � ��� 
O� � � � 	

� 
 
 ��� 
�� 	 � � ��
�� 
�� � ��� 
�� � � ��� 
O� 
 ��� 	 
O� � � 
 ��� 
O� 
 ��� �

� 
 
 ��� 
�� 	 
 � 	 
�� 
 
 � 	 � 
�� � � � ��� 
O� 
�� � ��
O� � ��� � 
�� 
�� 	 �

	 
 
 	 � 
�� 	 	 � ��
�� 
 	 � ��� 
�� � ��� 
 
O� � � 
���
O� � ��� ��� 
O� � � 	 	

	 
 
 ��� 
�� 	 � � ��
�� 
�� � ��� 
�� � � � � 
O� 
 � � ��
O� � ��� ��� 
O� 
 � 	 �

	 
 
 ��� 
�� 	 
 � 	 
�� 
 
 � 	 � 
�� � � 
 ��� 
O� 
 	 
���
O� � � 
 
 
�� 
�� � �

I�F



� � �U� ��� �
� � � ���O�O�U�O� �P� �"�U�O���P���@� � �"� � �,�U� � � ���-� ������� � � �U� � �U� ��� �O� �G� � � � � � �O�O� � � �G� �P� ��� �O� � �
� � � � �
� � � � � �� 
 � ��� �� # � � ¡ �-� ���
� � � ��� ��
�� �
� �P� 
�� ����� � � �U� � � � � � � � �

� \ c V��PX S X Z R � \ c V��PX S X Z R Q@jO_ R X

� S ]�TPe \�� S Y � � S ]�TPe \�� S Y � � S ]�TPe \�� S Y �

� 
 � # � # pKS ��W Y `
� �OW Y pKS ��W Y `
� ��W Y pKS ��W Y `
� ��W Y
��� 
 	 � 
�� 	 � � ��
�� 
 � � ��� � � 
 � � � 
O� 	 	 � � � � 
 ��� ��� 
O� 	 � � �

� 
 ��� 
�� 	 	 
 	 
�� 
 	 
 	 � 
�� � 
�� � 
O� 
 � 
 � 
O� � � � ��� 
O� � 
 � 


� 
 ��� 
�� 	 
 � ��
�� 
 
 � ��� 
�� ��� � � 
O� 
 
 � ��
O� � � � ��� 
O� 
 	 � 


� 
 
 	 � 
�� 	 	 � ��
�� 
 	 � ��� 
�� � � 
 � 
O� � � � ��
O� � ��� ��� 
O� � � � 	

� 
 
 ��� 
�� 	 � � ��
�� 
�� � ��� 
�� � � � � 
O� 
 � � ��
O� � � � 	 � 
O� 
 � � �

� 
 
 ��� 
�� 	 
�� ��
�� 
 
�� ��� 
�� � � � 	 � 
O� 
 	 � ��
O� � � � 
 
�� 
 	 � �

	 
 
 	 � 
�� 	 	 � 	 
�� 
 	 � 	 � 
�� � ��� � 
O� � 	 
 � 
O� � � 
 ��� 
O� � 
 	 �

	 
 
 ��� 
�� 	 
 � ��
�� 
 
 � ��� 
�� � � ��� 
O� 
 	 � ��
O� � 	 � 	 � 
O� 
 � 	 �

	 
 
 ��� 
�� 	 
 
���
�� 
 
 
���� 
�� � � � ��� 
O� 
 � � ��
O� � � � 	 
�� 
 	 � 	

I�,



0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

0.00.20.40.60.81.0

C
ro

nb
ac

h’
s 

re
lia

bi
lit

y 
co

ef
fic

ie
nt

 a
lp

ha

Simulated nominal coverage

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

� � 
 � � #"� 
 � � +,� �	� -.� � � � �$/0� � �$��� � % �21�� � )4305768� � � 
�% 9:� ��
�� ��� % � � � � �,� �,;<57� =

% �	#�> � � � % 9	1�)	� �.� )	�'? � � �	� @�� � 
 � � #"� 
 � � +�� ��� )��A� � % ��� %:=�� B���CD)	��% � 
 � �E9	� )������ % )	� �2� ���

� )������ � � � �.
 � ��� %F� ����� � � � �D� )	�A� � � � � � � �A� �E� )��DG H4#"� ������% 9 � )��DI�� � I"�	% � ��� % +�
�I�� � � � �

#"� ������% 9�� ���8� )	�2I�� � I"�	% � �8� J�� � �.#"� ������% �FK�#�% � � � �2� )�� ��� )��$��� % )�� �,� ���,�	� � � � �


 � �	� %:
�� � �A� ��
 � % %D� � � ��� � �	� �

L�M



0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

0.00.20.40.60.81.0

C
ro

nb
ac

h’
s 

re
lia

bi
lit

y 
co

ef
fic

ie
nt

 a
lp

ha

Simulated nominal coverage

��� ���:6	���	� 
���
 � � � ����� 
�� ��� 
�� � � � � � � ��� ��� � � � �	�	!"�	� ��� �$#"�	������%�� � �'&(� � � #"� � )"* %

� � 
 � � #"� 
 � � +,� �	� -.� � � � �$/0� � �$��� � % �21�� � )4305��,� � � 
�% 9:� ��
�� ��� % � � � � �,� �,;<57� =

% �	#�> � � � % 9	1�)	� �.� )	�'? � � �	� @�� � 
 � � #"� 
 � � +�� ��� )��A� � % ��� %:=�� B���CD)	��% � 
 � �E9	� )������ % )	� �2� ���

� )������ � � � �.
 � ��� %F� ����� � � � �D� )	�A� � � � � � � �A� �E� )��DG H4#"� ������% 9 � )��DI�� � I"�	% � ��� % +�
�I�� � � � �

#"� ������% 9	� ���2� )��AI�� � I"� % � �.� J�� � �D#"�	������% �

L��



0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

0.00.20.40.60.81.0

C
ro

nb
ac

h’
s 

re
lia

bi
lit

y 
co

ef
fic

ie
nt

 a
lp

ha

Simulated nominal coverage

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

� � 
 � � #"� 
 � � +,� �	� -.� � � � �$/0� � �$��� � % �21�� � )43057B8� � � 
�% 9:� ��
�� ��� % � � � � �,� �,;<57� =

% �	#�> � � � % 9	1�)	� �.� )	�'? � � �	� @�� � 
 � � #"� 
 � � +�� ��� )��A� � % ��� %:=�� B���CD)	��% � 
 � �E9	� )������ % )	� �2� ���

� )������ � � � �.
 � ��� %F� ����� � � � �D� )	�A� � � � � � � �A� �E� )��DG H4#"� ������% 9 � )��DI�� � I"�	% � ��� % +�
�I�� � � � �

#"� ������% 9	� ���2� )��AI�� � I"� % � �.� J�� � �D#"�	������% �

L��



0.0 0.2 0.4 0.6 0.8 1.0

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

0.0 0.2 0.4 0.6 0.8 1.0

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

0.0 0.2 0.4 0.6 0.8 1.0

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

½a� �P� �P����� � � � �����P� � �@� �K� � �,��� � � � �
��� �
� �P� ��� � � � � � � �'� � � � � � � ���,��� � � � �"� �O�O�U�O� �P� �
�U� �P���P� � �'�O� � ��� ����� � � �O� � � 
�� 
�� ��� � 
��
	 � � 
�� � 
 
�� � ����� � � ��� ��� # � 
�� � � � # �
	 �
� # � � 
O� � � ����� � ���,�P� � � � �'� �O�O�U�O� �P� �'�U� �P���P�@� � � � � � 
 � � # �P��� � � � � ��� � ���,�P� � � � �
� � ���P��� ��� �
�U� �P���P�"� � � � � � � � ´ � � � # ¸ � � � � ´ � � � 
 ¸ ����� � � � ���a� ¤�� � �,� �O�O�U�O� �P� �
�U� �P���P��� � � �U�

Z�I



Publications in the Report Series Research∗ in Management 
 
ERIM Research Program: “Marketing” 
 
2003 
 
The Effect of Members’ Satisfaction with a Virtual Community on Member Participation 
Fred Langerak, Peter C. Verhoef, Peeter W.J. Verlegh, Kristine de Valck 
ERS-2003-004-MKT 
http://hdl.handle.net/1765/269 
 
Surprise … Surprise, An Empirical Investigation on How Surprise is Connected to Customer Satisfaction 
Joëlle Vanhamme 
ERS-2003-005-MKT 
http://hdl.handle.net/1765/273 
 
Differentiated Bayesian Conjoint Choice Designs 
Zsolt Sándor, Michel Wedel 
ERS-2003-016-MKT 
http://hdl.handle.net/1765/320 
 
A Multi-Country Study Of The Adoption Of ERP Systems: The Effect Of National Culture 
Yvonne M. van Everdingen, Eric Waarts 
ERS-2003-019-MKT 
http://hdl.handle.net/1765/280 
 
New Product Announcements As Market Signals;  
A Content Analysis In The DRAM Chip Industry 
Wybe T. Popma, Eric Waarts, Berend Wierenga 
ERS-2003-025-MKT 
http://hdl.handle.net/1765/328 
 
Estimating Duration Intervals 
Philip Hans Franses, Björn Vroomen 
ERS-2003-031-MKT 
http://hdl.handle.net/1765/331 
 
On The Bass Diffusion Theory, Empirical Models And Out-Of-Sample Forecasting 
Philip Hans Franses 
ERS-2003-034-MKT 
http://hdl.handle.net/1765/333 
 
Predicting Customer Lifetime Value in Multi-Service Industries 
Bas Donkers, Peter C. Verhoef, Martijn de Jong 
ERS-2003-038-MKT 
http://hdl.handle.net/1765/325 

                                                           
∗  A complete overview of the ERIM Report Series Research in Management: 

http://www.erim.eur.nl 
 
 ERIM Research Programs: 
 LIS Business Processes, Logistics and Information Systems 
 ORG Organizing for Performance 
 MKT Marketing  
 F&A Finance and Accounting 
 STR Strategy and Entrepreneurship  

  

http://hdl.handle.net/1765/269
http://hdl.handle.net/1765/273
http://hdl.handle.net/1765/320
http://hdl.handle.net/1765/280
http://hdl.handle.net/1765/328
http://hdl.handle.net/1765/331
http://hdl.handle.net/1765/333
http://hdl.handle.net/1765/325
http://www.erim.eur.nl/


 ii

 
Confidence Intervals for Cronbach’s Coefficient Alpha 
Alex J. Koning, Philip Hans Franses 
ERS-2003-041-MKT 
 
Modeling Dynamic Effects of the Marketing Mix on Market Shares 
Dennis Fok, Richard Paap, Philip Hans Franses 
ERS-2003-044-MKT 
http://hdl.handle.net/1765/336 
 
Weathering Tight Economic Times: The Sales Evolution Of Consumer Durables Over The Business Cycle 
Barbara Deleersnyder, Marnik G. Dekimpe, Miklos Sarvary, Philip M. Parker 
ERS-2003-046-MKT 
http://hdl.handle.net/1765/428 
 
The Effectiveness of Case-Based Reasoning:  An Application in Sales Promotions 
Niek A.P. Althuizen, Berend Wierenga 
ERS-2003-053-MKT 

http://hdl.handle.net/1765/336
http://hdl.handle.net/1765/428

