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�"G�C#6�6�Ĥ�I"��8_����&��OH/OC��#�uJ���C�H�4O"��#�#/O�G��&�D�6H�&�H�S�I"��s��C#�I��-H3��#��
��DS#&����H�F*��#t�"��D��S����~/A�uIG)ztS	-�(.

�-
-[F9WR�&$�_O�E���<N�9R�[�#(&��
��"H&��{�"G#&)1938,1955(Sedlack ���#�G#s�I"��C#4/O"�#&)1951,1959(Verdenburg �Clapp (1959)�
C�6���/T����#��,�O�v�O����G#�SH.��O�#&��T�|3��{#�S�D��G�#&��"H�"�G�#A��#���s��/SG�GC��O#.Hs��#�
E���&��6CHs��#�&�"G.

�wL����OGH&���I��#����I��#�I#O�]O�.��"H�"�G�#A�D�&H�s��{#�S�RB&��O#�S�->.�G�Ts��O#�S
�"��-���OGH&���I��.#�D8�GC��O#�S���JsH��,�{�"H�"�G�#A�)��C"L��G#B/3"�����|s�/S"	�
 (�HT/��



�H*��GC�#&��"H�"�G�#A��"H&�"G��/A#O
D�CH&�}#��L����CH��

C"C�G"H7��OGH&�CG���"G��#/P�O����*�GC�J0{#/O"G��#����r��CHt|�-��

��-OD�{��"��DS��/A#�S�D��G���H.IG#&
5HS�y#�S�D��G���D�C -��#&��P�#8��GC�$H/�$��6
���I����t.�J���D�6H�&�$��6��/A#O

zPw�CG���GC�"G�yD�"H*�y�|O���'S�r�/O�*��|tSHwC���x{�G�#A���,�{����*��#�



���I�-TwH3�yD����C"ID��S�����C"L�G#B/3"����|s�/S"�QG"Jw���"�GC�H*��GC�#&��"H�"�G�#A��"H&�"G��/A#O
{#s���R�|3��"��-�#&��8_�����"�I"���D�C����� "G"��"D�CH&�}#��L����CH

ztS	-�H*��CG����8_����&��OH/OC��#��"G

zPw�RAH9C"C�G"H7��OGH&�CG���"G��#/P�O����*�GC�J0{#/O"G��#�
zPw�RAH9�z�#-�"G��D��HT�*��|tSHwC-P�"C�G�sF���#��

�H��#X.�r�s��&��"H�"�GC����I��/O�*��#��G"��#���-OD�{��"
�"G��"H�"�G�#A��#��{#�S-�����#T���&��65HS�y#�S�D��G���D�C

����#T��"G��H/�s�G#�P&�-���"��C�D>����"�Hx�C��#��D��GD�C�����I����t.
G�#&�#�G#/A#O���7HS�D��-��-O"��&H/ HwIH&��	����
"zPw�CG���GC�"G�yD�"H*�y�|O���'S�r�/O�*��|tSHwC���x{

DS�����I�-TwH3�yD����C"ID��S�����C"L�G#B/3"����|s�/S"�QG"Jw���"�GC
���I��/3Hw�7G��-A#O{#s���R�|3��"��-�#&��8_�����"�I"���D�C����� "G"��"

Freund (1970)�zPw�RAH9
zPw�RAH9�z�#-�"G��D��HT�*��|tSHwC

�x/PtS�H�P4.�H��#X.�r�s��&��"H�"�GC����I��/O�*��#�
�GC�x/PtS�"G��"H�"�G�#A��#�

����#T��"G��H/�s�G#�P&�-���"��C�D>����"�Hx�C��#��D��G
�7�/��.O�.��G�#&�#�G#/A#O��

Cummings (1976) "
CHs��.{#_���"H�"�



�

Tirrul (1983)��{#8��GC��"G#t����"����"��-�->.��#/P�O�IGC����I����*��"�G�#A�GC���"H���wL��#��
9���x�O����I��/A#O��x��x9����D�C"C�G"H7�1>&�CG���"G����-TwH3��/O�*��/3G���&�I"���C#7�"��&����

r� «I�J��GC��#03"�q�|&�H�I��&��O��#�7"-�D�C�����#�&�r� �I��O.
��9���R|Pw���&�\#'.G"�.{#_���&�H/T�&��OGH&���"�GC��s���#�Hs�-{#�"�5HS�GC�y#.3��wCG�A�D�"�S��

��9��t���/t.�3G��-O"��/A"CH*��wD�"G�#&�]'.H���#�.
|>.�z�G#/A#O��#���s��&�$��6�D�6H����SH&�~/P�O�Hx�#�&E���#��v�O��s�-O"�CHx+9��G#T3

�CG"C�6&#_.����*���"�CHt|�-�I"��S#��I#&��#�#[3�#&��t��#t{��$#O����t��#t{�)�%�_A	��� .(
)��,#���	���(��#&|>.�z�G#/A#O��#���s��&�y#�S�D�6H�����:B�G#.���CHs��3H.��y#.3�"G��8_��&#T���

G�#A�y#�S��#/O"G�GC���#7�3��O#.Hs�#.��TTs�R�.�~�KG�y#�-"����#���M#�H.�I"�z'7�#.�"G��#03"���,�{��"H&-�
���I�~�KG��x��G"����H/A#&�$��6��/A#O )QG#T3��&�RTs�I" (��#7�3��O#.Hs�GC��"GCHs�D���..

)��G#B3�	��(���#���#�#*�GCDSG"��O#�SG#s�I"��C#4/O"�#&��IH{����I�H_A�z�|>.��&�C�AGIS��Q�G��
��9��OGH&����.#'O#>�-O"��/A"CH*�D�6H�&�-SC�GC�R|Pw�#&�\#'.G"�GC��wCG�A .��K�H*���"�GC���

-O"��CHs��"��-��|Pw��HT�*���9�r��"G�D�6H�&�N�D7#..
#.3��D�6H�&�$��6�zPw��#/O"G�GC��IH{����I�H_A�z�|>.�zPw���"��"H&�"G����#&��#/'P���/A#O����I�-�{
�-O"��/O��*#��,G�W��&��,�#4/���|Pw�,#._7��"G"C���C"C��#T�)�-"JA�$H-��	���(  .

�---/\X*��P��V��.X&
&��|sG�̂��Q�G�-O"��|=H���O�z�#S�6�8>.���"�}#7�" :
2{" (��#B&#/s����H/3C�,#.{#_��".
$ (�,#.{#_������"H>W�,#�|�-��#xT�#�I�.
4 (#���C"C�QI"CH*���z�|>.
2{" (��#B&#/s����H/3C��.{#_�,�6�z�#S��"yD���OGH&���H*��CG����C�D>��GC�C�6���,�#8����|s��G��-

���̂�&H���#��-�#O��OGH&��D�C�&��.{#_��CG����8_����&#T���t���/t.�(#>{�I"��s��8̂#���GC�C�6����#�
�#���T8���.{#_�
����:	���	�����:	��M#�8��#&���"����#��Nt-��D�6H�&��3"Hw�*�.����O#�S����I

����:	�DS#&������.{#_��CG����8_����"��G"��#��H��#X.��.
$ (�z�#S���#xT�#�I������"H>W�,#�|�- :
	E���OD����CG���-OD&�G�*����&��#��J0{�RA����|Pw��#���G"�_A�C"D/�"���%�S��OGH&����H�w��I"D�"

R�Hs���R�.��#�G�>��-�.7������..���#��zPw .

E��-�6�#�����G�>��<_O��CG���-OD&����D�Ts��#����9��#�{#��C"D/�"���%�S��OGH&����H�w��I"D�"

�s���#�|Pw�,#sH=�-�6��CG���-OD&�D�G"D��J0{�RA.



�

�E��|W"��#�T�.�,#�6��CG���-OD&�-�6��,̂#8/���#���x/PtS���#�|Pw��OGH& .
4 (�z�#S�#���C"C�QI"CH*���z�|>.:
	 -�}H��I"��C#4/O"�#&��.{#_��CG����8_���I"���{�"��T8�����.�G"J3"GIS��I"��C#4/O"�#&����z��t.���C"C�#��
��"H>W .

 -�C"C�z�|>.�C#4/O"�#&�����|�6�I"��̂�&H���#��G"J3"�}H��I" :Stereowin�FaultKinWinFull.
� -��|tSHwC�yD���#�& )�t���/t.����t. (�.{#_���8_�� .


