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K�J �. �6�#p5� �#�|Ç\ ÆB�w �#�R�I.$ �~� L�5W� �|Ç\ �.�z #� �o�u 3O�¼ �. ���Ã�ÈOR. �#�R�I.$Æ� ��q"Pz��R�q 3#Ã~#d� OK |Ç\ �XOP. |�~K ���� �. � �KO"K �$ �X#�\���Q �#�5J#X �. �y5W. �w L�P�z��"O R�I.$ Æ� |Ç\ � QP� � �O#�\ |Ç\ �KO"K �¼#J 4���" 4X" P:�� �$Æ�S�~�OL�� 3#�¼�_J OK �w R�I.$�L�K�� �#[� �q"Pz��R�q �[t� ��OP.
KP.O#w! �����

 �w ,�6P6 ��L. �KP�z�� O"Pu �XOP. � �Ã~#d� KO�� �$ Æ�S�~�OL�� 3#�¼�_J OK P�:#6 4}Ä �. R�I.$ |Ç\OK�}¼" ��#JK�O #� � ��"P.$ �. �ÄPq�#��J#\ cX�6 �EdX �#��#�P> 4�"L� RwP�6 �#�Q P. P�:#6 #. R�I.$ |Ç\�Ç��" 4}Ä �. �P�"K �. Æ�KR� #� � |Ç\ �p�u R�I.$ Py�K 3O#-Ä �. �4X" P:�� �$ �L. 3L\ � n"Pz�OL�� |Ç\�L�[w R�I.$ #. �W�#t� OK L�R�O���}¼" ��#JK�O �. "O K�J �#��#�P> �#�Q Æ� OK )-�Pt6 �$ �ÄPq �#��J#\ �#�6���Ã�� Æ�S�~�OL��� |��"�Ä P�#X Ph� Q" ��#W� c�"P\ OK ��"P.#�. �L�#���� L�~�6 �P5[�. �L. 3L\ |��e �L�~�6 |��e � �L�[w �#�R�I.$ #. �W�#t� OK �P5[�. 3L\ #. �#��L. �zL�O#. P� OK KPz � |Ç\ �p�u �#�R�I.$�L�w��

�



�



O#w Y�O �����
���q �#__I5�� � �"L���[�"K R�I.$ Æ� �q"Pz��R�q 3#Ã~#d� OK �Ç�R�q |�#Ä ��" �.#�QO" � �XOP. O�h�� �.�K�\�� ��"O" #��$ ��P5~�"L5� |�M OK �w L�"�KPw K#��[�2 "O �O#�W. �#�\�O

�� +RUWRQ �� 2XW OHW

� ��6O��Y�O �������
�4X" �L\o�¼�6 P�Q CP\ �. |Ç\ ,�Pa Y�O��"OK

5  BBB$/�
� �$ OK �w!

R�I.$ |Ç\ ,�Pa  5¿.P� P5��}�w ,WF P. R�I.$ �a�F 4F#W�  $P5��}�w ,WF P. R�I.$ {�e  /�#[� � �O#�\|Ç\ OK �w4X" �$ �dt� ��P6O�K #6 R�I.$ ��>�PJ ��. �}¼#q r�q �d."O OK R�I.$ {�e Q" O�h��KO�� R�I.$ |Ç\ L\#. Æ�KR� Æ� KLÄ�. PWw |¼#F �B P� K�\�� �L�Kr�q�d."O OK �Ç�#�A�� 4X" �L\ �K"KKO��R�I.$ |Ç\ �w4X" ��" Py�#�. L\#. P5ÇB�w Æ� Q" KLÄ��" �B P�VÇÃ~#. � K�. L�"�J P5Ç�KR� ¿.P� �. Ph��4X" |��e � �L�[w �Ã~#d�

� � *UDYHOOXV �� &RPSDFWQHVV &RHIILFLHQW

�U��~�"PzY�O �������
�4X" �K"K O"Pu �.#�QO" KO�� ��zKP[q,�Pa #. "O R�I.$ |Ç\U��~�"Pz!

��$ OK �w!
&F BBB33F

�



U��~�"Pz ,�Pa #� �zKP[q,�Pa  &FP5��}�w ,WF P. R�I.$ �a�F ���"P�2  3�4X" R�I.$ �a�F 4F#W� #. P."P. �$4F#W� �w �"�P�"K ���"P�2  SF�� P�Q |Ç\ �. "O �$ �"�6�� 4X" R�I.$ �a�F #. DdW�� �P�"K ���"P�2 r�q �d."O OK SF P5�"O#2 �Ç��" �. �>�6 #.� 4\��

� �$ OK �w!¿.P� P5��}�w ,WF P. R�I.$ �a�F 4F#W�  $P5��}�w ,WF P. R�I.$ �a�F #. DdW�� �P�"K j#Ã\  5�. ,�Pa ��" OLtB P� �w3O�¼��L. KO"K R�I.$ |Ç\ �. �y5W. U��~�"Pz,�Pa O"Lt� r�q �d."O #. �>�6 #.�K�. L�"�J P5Ç�KR� �P�"K �. �Ã~#d� KO�� R�I.$ |Ç\ K�\Æ�KR� LF"�

�� 0LOOHU � � &LUFXODULW\ 5DWLR

� P}�� Y�O �������
� 4X" �L\D�P[6 P�Q �d."O s�Pe Q" R�I.$ |Ç\Y�O��" OK

5F BBB$$F � �$ OK �w!� �KPz 4-W�  5F¿.P� P5��}�w ,WF P. R�I.$ �a�F 4F#W�  $�4X" R�I.$ �a�F ���"P�2 #. P."P. �$ ���"P�2 �w �" �P�"K 4F#W�  $F�4\�� ���B �"�6�� "O r�q �d."O �4X" R�I.$ �a�F #. c�E� �� �P�"K 4F#W� $F P5�"O#2 �w��#=�$ Q"
5F  BBBB� ����� BBB�S$S� $S�
L\#. Æ�KR� Æ� KLÄ �. 5F OLtB P� �d."O U#X" P. �4X" P5��}�w ,WF P. R�I.$ �a�F c�E� 3�$ OK �w!�K�. L�"�JÆ�KR� �P�"K �. �Ã~#d� KO�� R�I.$ |Ç\

�



�� 6FKXPP ��(ORQJDWLRQ 5DWLR

� ���\Y�O �������
�4X" �5qPz O"Pu �.#�QO" KO�� �~�e4-W� s�Pe Q" R�I.$ |Ç\Y�O��" OK

5H  BBB'F/
� �$ OK �w!� �~�e4-W�  5HP5��}�w ,WF P. R�I.$ �a�F #. DdW�� �P�"K Pdu  'FP5��}�w ,WF P. R�I.$ {�e  /�L\ L�"�J P5Ç�KR� �P�"K �. Ph� KO�� R�I.$ |Ç\ K�\Æ�KR� Æ� KLÄ �. 5H �BP� ��" OK

{K#Ã� |�d5W� Y�O �������
KO�� R�I.$ �a�F 4F#W� � ���"P�2 {K#Ã� �$ 4F#W� � ���"P�2 �w 4X" �}�d5W� Q" 3O#-Ä {K#Ã� |�d5W��K�\�� �5\�� P�Q CP\ �. �w4X" {K#Ã� |�d5W� ½PÄ� {�e ¿.#6 Y�O��" �. b�.P� ,�Pa ¿u"� OK �L\#. Ph�
. )�D�E�
s�P�e Q" "O {K#Ã�� |�d5W� ½PÄ � {�e �"�6�� Ph� KO�� R�I.$ �a�F 4F#W� � ���"P�2 �5\"K #. ��"P.#�.�K��� �-X#E� P�Q �~��=� �K �~K#Ã�
D � E  $�D � �E  S

� �$ OK �w!¿.P� P5��}�w ,WF P. R�I.$ �a�F 4F#W�  $P5��}�w ,WF P. R�I.$ �a�F ���"P�2  3P5��}�w ,WF P. {K#Ã� |�d5W� {�e  D

�



P5��}�w ,WF P. {K#Ã� |�d5W� ½PÄ  E�L�O"K �P5[�. KP.O#w � K�\�� ��¼�6 {K#Ã� |�d5W� �U��~�"Pz Y�OPwN~" r�qY�O<�2 Q"
{#9� �����

� �L\ �K"K �#[� O�[w +Pm OK Y�J O"Lz ��#JK�O �a�F P�Q Q" �#=�w Æ�S�~�OL�� LF"� � �O#�\ |Ç\ OK�4X" �L\ ��"O" � �O#�\ {�L> OK �$ �Ç�R�q 3#_I[�
�#=�w Æ�S�~�OL�� LF"� �Ç�R�q 3#_I[� �� �O#�\ {�L>

P�K#t� LF"� Æ�R�q��S |�"�Ä o�KO����� ¿.P�P5��}�w! R�I.$ �a�F 4F#W� ������� P5��}�w! R�I.$ �a�F c�E� ����� LÃ. ��L. U��~�"Pz ,�Pa ��»�� P5��}�w! {K#Ã� |�d5W� {�e ������ P5��}�w! {K#Ã� |�d5W� ½PÄ ����� P5��}�w! ��"P.$ ��P5zOR. {�e �

�
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�ÄPq � �}¼" �#���"P.$ � #���#JK�O �Ç�R�q 3#�¼�_J �XOP. ���
|�}E6 � ��R=6 �"P. R�I.$ �a�F Æ� �ÄPq � �}¼" �#���"P.$ � #���#JK�O ��#�6 s�uK ��XP6 � ���Ã6 Q" V2� #��\�O Ph� KO�� R�I.$ �S�~�OL�� 3#�¼�_J )5=�5� � �Ç�R�q 3#�¼�_J Q" P5�. 4J#�\ O�h�� �. #��$�4X" |�M CP\ �. #��$ ��" �w L�"�KPw ��"O" �q �#__I5� � �"L��[�"K "O �KLÃ5� �Ç�R�q �#�_J#\

#���"P.$ ,�6P6 �����
,�6P6 #� � �#h� "O R�I.$ �a�F Æ� �}¼" ��#JK�O �L��K |�Ç[6 o}5I� �#��J#\ r#E~"� 3#.#Ã[�" �y��yB�. ��Wt6 |.#u � L�5W� ��#�5�" �w ��#���"P.$ Q" Æ� P� R�I.$ �a�F Æ� OK P~"P5X" Y�O OK �L��#��� #���"P.$��P�6 ��#�5��" � ��P5ÇB��w ��. P�y�K 3O#-Ä �. �L��\�� �L��#� {�" �>OK ��"P.$ L�\#-� R�� P5ÇB�w 3#.#Ã[�"Q" �w �"��"P.$ Q" 4X" 3O#-Ä ��K �>OK ��"P.$ �K�\�� �5pz {�" �>OK ��"P.$ L�O"L� ��Wt6 4�}.#u �w ��#���"P.$K�>� �. � �>OK ��"P.$ Py�L�� #. �K �>OK ��"P.$ L�B #� �K r#E~" Q" � �L�$ K�>��. {�" �>OK ��"P.$ �K r#E~"	� �O#�\|Ç\
 � L.#� ��"K" R�I.$ �>�PJ #6 L�"�6���L�.�t-e ,�6P6 ���� �. � L�$��

�ÄPq �a�F Æ� OK #���"P.$ ,�6P6 Æ�6#�\ P��_6 �� �O#�\|Ç\
��



�L\ �J#\ �K ,�Pa �����
3#.#Ã[�" 4�Ãa� ���Ã6 �"P. � K�\��^I[� #�,�6P6 Q"Æ� P� OK ��"P.$ K"LÃ6 #���"P.$,�6P6 ���Ã6 Q"V2��w L�w��� �K#p5�X" �L�\ �J#\ �K ,�Pa Q" #���"P.$ �Ç-\ �y��yB R�I.$ �K �W�#t� � R�I.$ Æ� �#���"P.$OK �$ K"LÃ6 �. ^I[� �>OK Æ� OK ��"P.$ K"LÃ6 4-W�� Q" 4X" 3O#-Ä ,�Pa ��" � �KPw ��"O" "O �$ ��6O��� K�\�� �#�. P�Q CP\ �. �w � �LÃ. P5zOR. �>OK
5�E  BBBB1L1L�O

��$ OK �w!��"P.$ �>OK  L�L\ �J#\ �K,�Pa 5EL �>OK OK ��"P.$ K"LÃ6  1LL � O �>OK OK ��"P.$ K"LÃ6 1L�O
��"P.$ �w!"P6 �����
o�PÃ6 �������

��" U#X" P. ��"P.#�. �K�\�� �L��#� ��"P.$ �w!"P6 �$ 4F#W� �. R�I.$ �a�F Æ� OK #���"P.$ ��}w {�e 4-W��$ �}¼" � �ÄPq�#���"P.$ ��}w {�e j��=� #. R�I.$ �a�F Æ� OK ��"P.$ �w!"P6 O"Lt� �w K�\�� �hF�� o�PÃ6�L��w ��Nl6 ��[B ��~�" Q" �}¼" ��"P.$ {�e �w4X" Pw!M �. �Q� �KO"KVÇÄ 4-W� �$4F#W� #. � ��t5W� 4-W��K�\��+�WE� �$ �>�PJ #6 �a�F
KP.O#w! �������

|�#Ä |.#t� OK v!#J ��P�Q �#���� � DdX 4��#t� oÃa�3L\ Py�#�. R�I.$ �a�F Æ� OK ��"P.$ �w!"P6 �"R��OK �Ç��" #� � L\#. �.�J M�p� 4�}.#u �"O"K v!#J ��P�Q �#���� �w �te#�� OK  ,�6P6 ��L. L\#.�� Z�#XPqL\#. ��w�L�}. � �5W2 � ��-�" ��#�z Z\�2 �"O"K �� R�I.$ �a�F DdX � L�#�� 4��#t� Z�#XPq |�#Ä |.#t�4�Ãa� L\#. �5\"L� �.�J M�p� 4�}.#u v!#J ��P�Q �#���� �w �te#�� OKVÇÄP.  4X" �w ��"P.$ �w!"P6 O"Lt��4X" K#�Q ��"P.$ �w!"P6 L\#. �5\"K �P5�w 4��#t� +$�zL��#XPq ��P�� |.#t� OK �w L\#. ��E�. �� �EdX
��



O#w Y�O �������
�K��� �-X#E� P�Q �d."O s�Pe Q" �"�6�� R�I.$ �a�F Æ� OK "O �$ O"Lt� ��"P.$ �w!"P6 o�PÃ6 U#X"P.

� �$ OK �w!�/� �� ¿.P� P5��}�w P. P5��}�w ,WF P. ��"P.$ �w!"P6  'P5��}�w ,WF P. #���"P.$ ,�6P6 ��}w �. b�.P� �#���"P.$ {�e j��=�  /�" M �-6P� ��"P.$ ���" L {�e � /ML¿.P� P5��}�w ,WF P. R�I.$ �a�F 4F#W�  $�Ã~#d� KO�� �a�F �. b�.P� ��"P.$ ,�6P6  .�4X" ,�6P6 Æ� OK ��"P.$ K"LÃ6  Q
R�I.$ P� �Ç�R�q 3#�¼�_J Q" �Ç� K�J �w ��"P.$ �w!"P6 �-X#E� �"P. �w K�\�� �hF�� r�q �d."O OK ��"P.#�."O �$ �ÄPq � �}¼" �#���"P.$ ��}w {�e j��=� �4F#W� � ��Ã� R�I.$ Py�K �Ç�R�q |�#Ä �K L�#. "L5." L\#.���K��� ���Ã6
KKPz�� |¼#F �d."O ��" Q " �w 4X" �KLÄ O"Lt� P. ��5-� �$ KP.O#w )5=�5� � |�#Ä ��" �.#�QO" � 3�#`u ��B4F#W� �O#\" KO��P5�"O#2 �K Q" �L��\���Ã6 P5[�. �B P� 4uK#. �$ OK �L\ �KO�$�#�P5�"O#2 �w4X" �$ �R}5W�� �}¼" �#���"P.$ ��}w L�#. "L5." #���"P.$ {�e j��=� �P�z �Q"L�" �"P. 4X" �P�z �Q"L�" |.#u �zK#X �. R�I.$#��$ {�e<�X {�e #. V1X �^I[� 4uK #. "O �Ã~#d� KO�� R�I.$ �a�FÆ�S�~�OL�� �#�LF"� Q"Æ� P� �ÄPq�K����P�z �Q"L�" "O
Q" V1X � K�\�� �K#p5X" ,X#�� U#�t� #. �q"Pz�2�6 �[t� Q" {�" �}FP� OK #���"P.$ ��XP6 �^�I[6 O�h�� �.�K�\ |¼#F +�}d�4uK#6 KKPz�� |��Ç6 ��"PE¼ �#�L�KQ#. � ��"�� �#�WÇÄ P�Wp6 s�Pe

��



#���#JK�O �~�e |�q�P2 �����
o�PÃ6 �������

�"�6�� #���#JK�O�~�e|�q�P2 �XO #. �4X" j#p6O" #. ��#JK�OÆ� �~�eZ�#�� ¿u"� OK #���#JK�O�~�e|�q�P2�KPw^I[� �$ P�W� Q" �dt� P� OK "O #���#JK�O ,�\ �$ �"P�� �. � j#p6O"
KP.O#w! �������

�. K�J �.�� �. R�� +$ �#�P> 4ÄPX �+$�#�P> 4ÄPX �. ��t5W� �y5W. #���#JK�O �-�PI6 3OLu �w��#=�$ Q"�-�PI�6 3OL�u Q" ��\�O P��_6 �"�6�� #���#JK�O o}5I� b#t� ,�\ �5W�"K #. KO"K �y5W. ��#JK�O ,�\�Ç�R��q 3#�¼�_�J ��. b�.P�� 3#Ã~#d�� OK �O ���" Q" KO�$4XL�. �$ P�W� o}5I� b#t� OK "O #���#JK�Ob#t�� OK ��#�JK�O j#p6O" nPÃ� ¿u"� OK �w #��$ �#��J#\PX � #���#JK�O �~�e |�q�P2 �XO R�I.$ �#��a�F3OLu�+$4ÄPX KO�$P. OK L�"�6�� 4X" ��#JK�O P�W� ,�\ �L��K �#[� ��t5W� P�m O�d. � �$ P�W� o}5I��L�#�� Æ�w �O"Ny.�XOse#�� VÇÄP. #� � �$ �-�PI6
O#w Y�O �������

�5W�"K b#t� ��" ��. �}¼#q {�e � #��$ P�W� o}5I� b#t� j#p6O" �w 4X" �q#w #���#JK�O �~�e |�q�P2 �XO �"P.O"K���b#t� ��" {#_6" � �K��ÄO�E� ��OP. b#t� j#p6O" �KPw!"L�2 � �tq" O�E� ��O P. b#t� �}¼#q �XO #. �K�\�L�$��4XK �. ��#JK�O �~�e|�q�P2
�L�$��L�L2 P�W� �$ �}¼#q LF"� OK �w4X" �Ä#p6O" n�5J" 4t�tFOK �$ P�W� Q" 4�Wu P� OK ��#JK�O,�\�>�P�J |E��
 ���"L5." �dt� �K ��. j#p6O" n�5J" 4-W� Q" 4X" 3O#-Ä ��#JK�O �}w,�\ #� cX�5� ,�\4-W� �$^~#J#� ,�\ ����Q �Ã�-e DdX OK �dt� �K �$ ��. �}¼#q {�e �. �$ 	�dt� ��P6L�}.
 ��#�5�" � 	�a�F�L\#.�� �dt� �K �$ �tq" �}¼#q �. PwN~"r�q �dt� �K ��. j#p6O" n�5J"
��E��� P��Q Dd�X P."P. �$ DdX �w 4X" �"���"R~"��#u 8}9� ���"Q 4�"T�#6 ^~#J #� � �Ãu"� ,�\ �w�~#FOK�KPw �-X#E� P�Q �t�Pe �. �"�6�� "O�$ �4X" ��#JK�O �}w{�e P."P. �$ �LÄ#u � ��#JK�O �~�e|�q�P2

��



WDJD  BBDED  BB�VEWDJD BB�VE� � �$ OK �w!¿.P� P5� �}�w �. ��#JK�O �~�e|�q�P2 ��E��P�Q {K#Ã� DdX  VP5��}�w �. �$ ��P6L�}. � ��P6 4W2 �dt� �K ��. ��#JK�O {�e  E4X" V P."P. �$ DdX �Ç�"���"R~" ��#u 8}9� j#p6O"  D

��#JK�OÆ� �~�e|�q�P2 �� �O#�\|Ç\
#� cX�5� ,�\ nPÃ� �>� @�� �.^~#J#� #� ^~#J ,�\ ��¼" � ��#JK�O cX�5� ,�\ �w4\"K Pe#J �. L�#.�L�K�� �#[� "O ��#JK�O P�W� ,�\ #��6 �Ç}. 4W�� �a�F K�J �}w,�\
3OLu�+$4ÄPX KO�$P. OK j��=� OK �4X" ��#JK�O�}w,�\ �"P. �P5�. nPÃ� ��#JK�O��Q�cX�5� ,�\
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+RUWRQ� 5�(������ 'UDLQDJH %DVLQ &KDUDFWHULVWLFV 7UDQV $PHU� *HRSK� 8QLRQ�� ��������*UDYHOOLRXV� +�)OYVVNXQGV� %HUOLQ DQG OLLS]LJ� ������� 0LOOHU� 9�&������ $ 4XDQWLWDWLYH *HRPRUSKLF 6WXG\ RI 'UDLQDJH %DVLQ�� &KDUDFWHULVWLFV LQ WKH &OLQ 0RXQWDLQ DUHD� 9LUJLQLD DQG 7HQQHVVHH� &ROXPELD 8QLY�'HSW� RI *HRO� 7HFK� 5HS �6FKXP� 6�$������ (YROXWLRQ RI 'UDLQDJH V\VWHPV DQG VORSHV LQ EDGODQGV DW� SHUWK�� $PER\� 1HZ -HUVH\� %XOO� *HRO� 6RF� $PHU� �� ��������/LQVOH\� 5�.��0�$�.RKOHU DQG -�/�+ SDXOXV� ����� $SSOLHG +\GURORJ\ 8QLYHUVLW\ RI�� *HRUJLD 3UHVV�+RUWRQ� 5�(� ����� (URVVLRQDO GHYHORSPHQW RI VWUHDPV DQG WKHLU GUDLQDJH EDVLQV��� +\GURSK\VLFDO DSSURDFK WR TXDQWLWDWLYH PRUSKRORJ\� %XOO� *HRO� 6RF� $PHU� �����������%UDQVRQ� )�$��*�)� *LIIRUG� .�*�5HQDUG DQG 5�)� +DGOH\� ����� 5DQJHODQG�� +\GURORJ\ $PHU� 650� .HQGDOO� +XQW SXE� &R�+RUWRQ� 5�(������ 'LVFXVVLRQ RI SDSHU� )ORRG )ORZ &KDUDFWHULVWLFV� 7UDQV� $6&(�� 9RO� ��������.LUSLFK� =��3� ����� 7LPH RI &RQFHQWUDWLRQ RI VPDOO DJULFXOWXUDO ZDWHUVKHGV� &LYLO��� (QJ� 9RO� �� 3 � ����%UDQVER\ � :LOOLDPV 1RUPDQ� +XGVRQ� ����� VRLO FRQVHUYDWLRQ� %7� %DWIRUG� /LPLWHG���� &KRZ� 9HQ� 7H �(GLW� ���� � +DQGERRN RI $SSOLHG +\GGURORJ\ 0F *UDZ +LOO 3XE���� &R�+DWKDZD\� *�$� ����� 'HVLJQ RI 'UDLQDJH )DFLOLWLHV� 7UDQV� $PHU� 6RF� &LY� (QJ���� ������������*XUPHO VLQJK� &� 9HQNDWDUPDQDQ� * 6DVWU\� %�3�MRVKL� 0DQXDO RI VRLO DQG ZDWHU��� &RQVHUYDWLRQ SUDFWLFH� �����
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*UHJRU\� .�M� DQG ZHOOLQJ � '�(� ������ 'UDLQDJH %DVLQ IURP DQG 3URFHVV� +DOVWHG��� 3UHVV 1�\���33�6WUDKOHU� $� 1� ������ 4 XDQWLWDWLYH JHRPRU SKRORJ\ RI GUDLQDJH EDVLQV DQG FKDQQHO��� QHWZRUNV� 6HFWLRQ ��� LQ +DQGERRN RI DSSOLHG K\GURORJ\ �HG� YHQ WH FKRZ�� 0F*UDZ � +LOO� 1�<6FKXPP� 6�$ DQG +DGOH\� 5�) ������ 3URJUHVV LQ WKH DSSOLFDWLRQ RI ODQGIRUP��� DQDO\VLV LQ VWXGLHV RI VHPL � DULG (SURVLRQ 8�6� *HRORJLFDO VXUYH\ 5HSULXW�
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