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�}��X� ��. ¿�#�\ O�e�. �w 4X�2 R> �. �5q#. OK K�6#�� �O�

�L�. OK #��$ �zL�Q �JPB �w 7�FDWL #� 7R[RFDUD FDQLV

���#[F" P>#�� �O�   �L�$�� K�>� �. K�\��� |�#w �#W�"

\QbfQdU ��YÇDW� ��pI� �L\ �L�\�2

�K�O�� O#w �. �O#��. �#���#[� #� �O#��. KO�� OK

\Qbi^WUQ\ �ODK�ULQ �MH�DO� ��"�P=�F   ��P=�F �. b�.P�

\Qbi^WUSd_]i �ODU�LQ�MHN �WDK�PH�

��F"P>Y�O �. �P=�F �5\"KP.

\Qbi^WYc]ec ��ML]�PXV� ��P=�F �X#1X"

�4p¼ ODU\QJLVPDO

O�VWULGXOXV �X#1X" �	SVHXGRFURXS f
 +M#w /�Pw

� 	ÆX�PJ
 U�PJ �"L¼ ��-\ � ©K #. �"P�� �P=�F ��#�z #�

�K�\�� �L�K �#wK�w OK ,\ {�e OK ���Ã� �w Q��#�X

\Qbi^WYdYc ��ML�WLV� ��P=�F +#�5~" �4�T�O�

�4p¼ ODU\QJLWLF

VXEJORWWLF O� ��6�¼ �#�+#�e ��P�Q DdX +#�5~"

\Qbi^W�_�� ��P=�F ��Ã� �. >*U�@ ��}w �R>



\Qbi^W_SU\U � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � \QcUb

\Qbi^W_SU\U �ODK�ULQJ �JR�VÇHO� �Ä�� �|X�y�O�

#. c-6P� �"�� �W�w Æ� K�>�3O�¼ �. �K"QOK#� �O#=��#�

�K�\ �O�5� �KPz ;O#J 4�X �. 4X" �Ç�� �w �P=�F

\Qbi^W_VYccebU ��ILVK�HU�

PHGLDQ ODU\QJRWRP\� f

\Qbi^W_WbQ`Xi �ODU�LQJ�JRJ�UDK�IH�

��P=�F �q"Pz��K"O

\Qbi^W_\_Wi ��JRO�DK�MH�

�P=��F s}�F KO��� OK �Ã~#d�� ��. ��w �Ç\R2 Q" �"�J#\

�KQ"KP2�� {#�Ç��P.��w " P6 4JOK �VÇ�O#q�Q#�

\Qbi^W_`QdXi ��JRS�DK�WKH� ��P=�F {�5J" j�� P�

\Qbi^W_`XQbi^WUQ\ �ODK�ULQJ �JR�IDK�ULQ �MH�DO�

�Vy�O#q�y�O� #� s}F � �P=�F �. b�.P�

\Qbi^W_`XQbi^WUSd_]i �ODK�ULQJ�JR�

IDU�LQ�MHN �WDK�PH� �s}F � �P=�F �5\"KP.

\Qbi^W_`XQbi^h ��IDU�LQNV� OK �w s}F Q" �[I.

Q#. �P� � �P=�F |J"K �. � KO"K O"Pu 3�}y�2" ��#u�q �-~ P�Q

�4p¼ ODU\QJRSKDU\QJHDO �K�\��

\Qbi^W_`X_^i �ODU�LQJ�JRI�DK�QH�

�K�\�� �L��\ �P=�F ��O P. �w ��"�$ �"L¼

\_bi^W_`\Qcdi �ODK�ULQJ �JR�SODV �WH�

�Æ�5X�2 �F"P>Y�O �. �P=�F ���P6

\Qbi^W_`\UWYQ �ODK�ULQJ �JR�SOH �MH�DK� ��P=�F <}q

\Qbi^W_`d_cYc ��WR�VLV� �L�$ ���#2

�K�\�� �L�K �W� K"Pq" OK ��#z �w �P=�F �L\ vPE5� �

\Qbi^W_cS_`i �ODU�LQJ�JRV�NDK�SH� ��2�ÇX�y�O�

�4p¼ ODU\QJRVFRSLF ��P=�F �}J"K DdX ���#Ã�

\Qbi^W_cdU^_cYc �ODK�ULQJ �JR�VW¨�QR �VLV�

��P=�F �L\ x�6 #� Æ�O#.

\Qbi^W_cd_]i �ODU�LQJ�JRV�WDK�PH�

��F"P> �}�X� �. �P=�F OK {�5W�q K#=�"

\Qbi^W_d_]i ��JRW�DK�PH� ��P=�F YP.

LQIHULRU O� �#[m �"O Q" �P=�F YP.

���#5E6 ���6�y�O�   �L���P�6�Ç�Pw

PHGLDQ O� �"O Q" �P=�F YP.

���#�� ���6�y�O�   �L���P�6 n�P`m

VXEK\RLG O�� VXSHULRU O� �#[m �"O Q" �P=�F YP.

�	��#u�q
 L�����P�Q ���6�y�O�   �L������P�6

\Qbi^W_dbQSXUYdYc �ODK�ULQJ �JR�WUD �NH�L�WLV�

��\"P6 � �P=�F +#�5~"

\Qbi^W_dbQSXU_d_]i ��WUD�NH�RW �DK�PH�

��\"P6 � �P=�F YP.

\Qbi^h �ODU �LQNV�>/�@ �	ODU\QJHV �¿�>


� s}F ��#5E6 4�Wu ��. Q" "�� O�-Ä P�W� �"L¼ L�~�6 �`Ä

n�P`m �«� Q" |Ç[5� � �6�¼ �#�+#�e |�#\ 	�#�
 �\"P6

Æ�
 L����5��O" 3�}z��2" L���Ç�P�w L���P�6 Q" L�6O#-Ä �w

��. �	4p�> Æ�
 �Pp�����w � 	4p> Æ�
 4�~�Ç��O�w 	4p>

��P=�F   �L��w �Ã>"P� �� �O#�\ P��_6

\QcUb �OD�]HU� �OR�~

|�J"K ��. "O o}5I�� �#�V�#wP�q �"O"K O��� �w ��#y5XK

�Ã�\" Q" "P�z "�P��m )-�Pt�6 � ÆB��w L�L�\ O#��W. ���6P2

OK L�K�� {#t5�" o�e �L�#[� |.#u ��F#� OK Æ�6#��Pw����

�#�Pz � �P�� 4X"OK#u OR�~ �L�O"K O"Pu Q#q OK ;"��" ��� �Ç�~#F

3#Ã~#d�� � �F"P> OK �"�}�X� �"��Ä �. � L�w L�~�6 ���hÄ

�KP���z O"P��u �K#p5��X"KO���� �Ç�S�~��R���q � �_�I���[6

OLJKWDPSOLFDWLRQ E\ VWLPXODWHG HPLVVLRQ RI ��


�	UDGLDWLRQ

DUJRQ O� ��zO$ �$ {#Ãq �K#� �w OR�~ �Ä�� ���zO$ OR�~

R-X � �.$ �L�#[� |.#u �O�� o�e OK �$ �6P2 � 4X" �R����

�KP�z�� O"Pu �K#p5X"KO�� ���X��z "�w�5q �"P. � 4X" ¿u"�

FDUERQ�GLR[LGH O� �w OR�~ �Ä�� ��.Pw L�Ww "�K OR�~

�Pq�Ã\" L�~�6 8Ä#. �w 4X" �.Pw L�Ww "�K Q#z �$ {#Ãq �K#�

R�� �4q#. �5\"KP. �YP. �"P. � K�\�� P5���#� ����� R�Pu

�K�O�� O#w �. 3#Ã�#a �KPw O#I.

G\H O� 4X" �~$ x�O �$ {#Ãq �K#� �w OR�~ �Ä��

��y�O OR�~   �KO"K O"Pu 4��O |.#u �O�� o�e OK �$ �6P2 �

H[FLPHU O� �P��#Ww " OR�~

�6P2 � 4X" OK#� �Q#z �#��S�~#� �$ {#Ãq �K#� �w OR�~ �Ä��

4q#W� �. #��6 � KO"K O"Pu 	Zp�. �"O�#�
 Zp�." Pq o�e OK �$

� ��[B ��F"P> {#�Ä" OK � L�w�� M�p� #�4q#. OK ��#6�w

�K�O�� O#w �. �OR�~ �5X�2��T�$

KHOLXP�QHRQ O� ����� ���}� OR�~

�R���� ���}� � ���� �#�Q#z b�}I� �$ {#Ãq �K#� �w OR�~ �Ä��

��. � KO"K O"Pu 4��O |.#u R�Pu �O�� o�e OK �$ �6P2 � 4X"

|.#uP��m �#�;�� {�e OK �w ��#�OR�~ �#���" O �6P2 �"��Ä

�K�O�� O#w �. L��w�� |�Ä 4��O

NU\SWRQ O� �w OR�~ �Ä�� ���51�Pw OR�~

�Ç�P5Ç~" �#�P> �}�X� �. �L\ �R���� ��51�Pw �$ {#Ãq �K#�

� KO"K O"Pu 4��O |.#u R�Pu � KOQ �O�� o�e OK �$ �6P2 � 4X"

�KP�z�� O"Pu �K#p5X"KO�� ���X��z "�w�5q �"P.

.73 O� �}�X� �. �$ ��6P2 �w OR�~ �Ä��

|��#5��6 ��X#5�2 O�}. Q" <$* OR�~ �K�\�� L�~�6 �����K���

4��O |.#u R-X o�e OK ���6P2 #6 K�\�� �K"K O�-Ä 3#pWq

O��� �}�X� �. 3#Ã�#a 	�L�"Q�X
 ��w�[�O �"P. �K�\ K#=�"

�K�O�� O#w �. ���X��z "�w�5q � �SKRWRDEODWLRQ�

QHRG\PLXP� \WWULXP�DOXPLQXP�JDUQHW

�1G�<$*� O� ���P�5� Q" �$ {#Ãq �K#� �w OR�~ �Ä��

|�Ç[6 �����K��� �#���� �. �5[m$ 	|Ã~
 4�O#z � �������~$



<1C9; � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � \Qg

	R�P�u ��K#�
 R�Pu �Pq �. Æ�KR� o�e OK �$ �6P2 � K�\��

���w��[�O � ���X��z $�w�5q �"P. � KO"K O"Pu P5���#� ����

�SKRWRDEODWLRQ� O��� �}��X� ��. 3#Ã�#�a 	�L���" Q���X


�KP�z�� O"Pu �K#p5X"KO��

SRWDVVLXP WLWDQ\O SKRVSKDWH ,� .73 O� f

<1C9; ODVHU�DVVLVWHG LQ�VLWX NHUDWRPLOHXVLV ��

\QccYdeTU �ODV�¬�WÇÇRRG� ��y5WJ �5WX �~#F�. oÃa

\QdU^Si �OD�WHQ�VH�

����w   ��K�. {#ÃqP�m Q" �5�Ãa� ��

��y5p��   �Z�w "� j�P\ �Æ�PE6 K#=�" �#�� �#�Q ��

VWDJH� f ��

\QdU^d �OD�WHQW�

�Y��#J �{#ÃqP�m ���t~#. �O#Ç\$P�m ��pI�

\QdU^dYQdY_^ �OD�WHQ �VKH�D �VKXQ� �5p�� L��"Pq

Æ�S�~��. {#Ãq ,�wP6 ��#���\ P��l6 �.�Q#X�O"K OK ��5J#X

K�\��� r��e" 	�P�m �
 �$ ¿�Q�6 � +N> P. P�:'6 O�h�� �.

�#�L���" P�q s�P�e Q" R��=�6 Q" V2 �L�\ |�LÃ�6 ,�wP��6

�L�w�� {#Ãq ,�wP6 �. �L\ |�L-6 �. j�P\ Æ�S�~��.

\QdUbQT �ODW �HU�DG� ��-�#> �#�� 4�X �.

\QdUbQ\ ��LO� #� ��#�� DdX Q" P6O�K �5�Ãa� P. ��

���}��2   �KO"K 4~�K O#5J#�X Æ� #� �L. ��#�� cJ

��qPe �O#�w �-�#>

��-�#> DdX �. b�.P� ��

\QdUbQ\Yc >/�@ �ODW�HU�D �OLV� ODWHUDO� f

\QdUbQ\Ydi �ODW�HU�DO �¬�WH�

�w �qPe OK ¿u"� �#`Ä" Q" �K#p5X" �. 4-W� �E�>P6 |�#�6

�K"O" 3#wP�F 4�X
 4X" {P5�w 4E6 P5[�. �5wPF Ph� Q"

�	�[B Y�z #2 4XK P�h� ��#`Ä" OK
 �	KPq

FURVVHG O� Q" �E�>P6 �K#p5X"

4E�6 P5[�. �5wPF Ph� Q" �w �qPe �. |.#t� 4�X �#`Ä"

�0B 4XK �4X"O �[B |9� 4X" KPq {P5�w

GRPLQDQW O� ODWHUDO GRPLQDQFH� f

\QdUb_T_bcQ\ �ODW�HU�R�GRU �V
O�

��. |�#�5�� � ��#��� cJ #� ��#�� DdX Q" P6O�K �5�Ãu�� �.

�KO"K 4~�K �5[2 DdX

\QdUb_TeSdY_^ �ODW�HU�R�GXN �VKXQ�

��-�#> 4�X �K Q" Æ� P� �. �[B Æ� 4wPF

\QdUb_V\UhY_^ ��IOHN�VKXQ� �nPe Æ� �. �L\ �J

\QdUb_d_bcY_^ ��WRU �VKXQ�

�nPe P� �. �[B �K��Ä O#��~"o_� ZJPB

\QdUb_fUbcY_^ ��YHU�]KXQ�

�nPe Æ� �. �Ã�-eP�m ZJPB

\QdUh �OD�WHNV� �w �"�L�-WB ��P�\ �O#_Ä �VÇ6�

��."P�\   �K�\�� D\P6 �#�#�z �JP. ��"K �}�X� �.

\QdXibYc] �ODWK �¬�UL]P� K#�KQ" KOK Æ�5X#1X" �T}2" O#2

�#���"K LF Q" Z�. nP_� Q" �\#� 	RzRz 
 �R5X"O#2 � VF

�4p¼ ODWK\ULWLF ODWK\UXV V�> ��[�. �#�#�z

\QdYccY]ec �ODK�WLV �¬�PXV� >/�@ ���P6��2

�KO"K 4~�K ��2 O#5J#X Æ� P. ���6#�$ OK

\Qdb_TUSdYc] �ODW�UR�GHN �WL]P�

�/DWURGHFWXV V�> �#�3�-Ç�Ä P�Q Q" �\#� 4����W�

<Qdb_TUSdec ��GHN �WXV� O"KP�Q �#�3�-Ç�Ä Q" �W�>

YRz 4X" �Ç�� �w �#�X ���. 3�-Ç�Ä /�PDFWDQV |�#\

�K�\ ÈP� �5F � L�L\ ���Ä K#=�" 8Ä#. �$

<1DC ORQJ�DFWLQJ WK\URLG VWLPXODWRU ��

�	P:�"|��e L���P�6 vPE�


\Qdec� �OD�WXV� >/�@ �¿�X� ��2
\Qdec� >/�@ ��}�2 #� O#�w ��Ã� �. ODWHUD ¿�>
\QebQdU �ODZ�UÇDW� �Æ�O�L�X" �����$ �Pq #� P5X" Æ��
\QebYS QSYT ��ULN� �Æ�O�L�X"
�O#�W. OK K�>����.Pw �KQ"�K �L\ j#-\" +PB L�X" j�� Æ�

�|I� �m�O � |�zO#� �m�O �T�� �. ��#�z �#��.PB Q"
\QfQWU �ODK�YDK]K �� �S"��

��K�O #� �LÃ� L��#� �`ÄÆ� ��[5W\ ��
��K"K �[5W\ ��

\QfU^TUb �ODY�HQ�GHU�

U�Lu�5�X"   �/DYDQGXOD V��> ��. s}Ã5� �#�z P� ��
�U�LJ�dX"

���m �O #��� /�DQJXVWLIROLD �#�|��z Q" �"�KO�"P��q ��
Z�#�w OK �w #��$ Q" �L\ ;"PI5X" 	OL���
 U�Lu�5X"
¿�X� O�e�. R�� � �."�J�. � 4��#-_Ä �`� ��X #�5\"

�K�O�� O#w �. �¯}E� ,e OK
\Qg �ODZ� ����#u   �|Ç\ Æ� #� 4.#: P�" #� |¼"
$OOHQ
V SDUDGR[LF O� ���#u ��" s-eP.
�Ã�-�e KP�q Æ� �}��X� �. �L�u �K#� 4q#�OK �"R�� �B P�
VÇÄ �L.#��� Z�"Rq" �L. OK �$ nP_� �"R�� K�\ P5[�.

�4X" rK#¼ 4.#�K OK ��`u ��"
DOO�RU�QRQ ,� �@�� #� ��� ���#u  

DOO�RU�QRQH� f

%HHU
V ,�� %HHU�/DPEHUW ,� OK ���#u ��" s-e P.
|F K"�� 4h}m #. {�}E�Æ� +N> 4�}.#u �P5��5q�P5Ç1X"
�4X" ,X#�5� {�}E� OK ��"O�� �6P2 P�W� {�e � �$ OK �L\
%R\OH
V O� OK ���#u ��" s-eP.
� O#[q #. U�ÇÃ� �d."O Q#z Æ� �=F 4.#: 3O"PF �>OK Æ�

�KO"K �=F #. U�ÇÃ� �d."O O#[q
&KDUOH V
O� ���#u ��" s-eP.
O�e��. Q#�z Æ� Q" �_I�[� �K�6 �=F 4.#: O#[q Æ� OK

�L�w�� P��l6 s}d� �#�K #. ��t5W�



\QgbU^SYe] � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � \QiUb

O� RI FRQVHUYDWLRQ RI HQHUJ\ ���#u ��" s-e P.
��� �SP��" �4X" 4.#�: �SP�" O"Lt� ^I[� �5W�X P� OK
|Ç\ �. |Ç\ Æ� Q" #��6 � K�O�� ��. Q" ��� K�\�� K#=�"

��SP�" |�L-6 ���#u   �K�\�� |�L-6 Py�K
O� RI FRQVHUYDWLRQ RI PDVV� O� RI FRQVHUYDWLRQ

RI PDWWHU� #� �P> ���#u ��" s-eP.
Dd�X OK ���#�u ���" �4W�� �5qO ��. Q" #� K#=�" |.#u �K#�

�4X" �5qPz �L�K#� |.#u �2�ÇX�PÇ��
'DOWRQ
V O� O#[q ���#u ��" s-e P.
�Ä��=�� #. Z�w "� ��L. �#�Q#z Q" �e�}I� P. �L\ {#�Ä"
���#�u ��" �4X" P."P. #��$ �"R>" Q" Æ� P� �-W� �#�O#[q

�L�w�� rL¼ ���#2 �}�J �#�O#[q OK #��6
+HOOLQ
V O�� +HOOLQ�]HOHQ\ O� ���#u ��" s-eP.
�y}�#F ����� P� OK ���}u�K KO��Æ� �y}�#F �� P� Q"
�������� P�� OK � ���}u �X KO�� Æ� 	�y}�#F ����

�L�#�[� ���}uO#��B KO�� Æ� 	�y}�#F ������
 �y}�#F

�K�\��
+HQU\
V O� ���#u ��" s-eP.
#�. 4.#�: �#�K OK ¿�#� {�}E� OK Q#z Æ� �L\ |F 4�}.#u

�4X" ,X#�5� {�}E� ��#. OK ¿u"� Q#z �-W� O#[q
O� RI LQGHSHQGHQW DVVRUWPHQW ��" s-e P.
#�4�#�z OK �� Q" |t5W� 3O�¼ �. |~$P�m �#��S ���#u

�4X" {L�� ���"�u Q" �Ç� ���#u ��" �L��\�� ¿�Q�6
0HQGHO
V O
V� PHQGHOLDQ O
V ���#u �K �{L�� ���"�u
|��Ç[6 "O Æ�5��S U#�X" ��w KPp��� �S 3#p��¼ 4:"O� OK
� �VHJUHJDWLRQ� �Q#�X"L�> ���#�u Q" L�6O#-�Ä � L��K��

��LQGHSHQGHQW DVVRUWPHQW� |t5W� �L�.�KO ���#u
1\VWHQ
V O� �[Ã� K��> ���#u ��" s-e P.
�$ Q" LÃ. � �KPz �3O�¼3�`ÄV1X � �L��>3�`Ä "L5."
�KP�z��" Pq "O #�#2 � r#X 3�`Ä #�5�" OK � �Q#. � ��6 3�`Ä
2KP
V O� 3OLu ���#u ��" s-eP.
� �Ç�P5Ç~" �5wPF ��P�� #. ��t5W� �d."O �Ç�P5Ç~" �#�P>

�KO"K 4��#t� #. U�ÇÃ� �d."O
5DRXOW
V O� O"Pq �R> O#I. O#[q ���#u ��" s-e P.
OK �$ O#I. O#[q OL.Pa �K#� �$ �~�� PWw #. {$�L�" �K#� Æ�
OK #��6 ���#u ��" �4X" P."P. {�}E� �#�K OK ^~#J 4�Ãa�

�L�w�� rL¼ {$�L�" �#�Q#z � {$�L�" �#�{�}E� KO��
O� RI VHJUHJDWLRQ �`Ä �K ���#u ��" s-e P.
o}5I� �#�4�#z �. � L��\�� "L> �� Q" |~$ �S 4p> Æ�

�4X" {L�� ���"�u Q" �Ç� ���#u ��" �L��\�� KO"�
��Q#X"L> ���#u  

O� RI VLPLODUV �$ s-eP. �w �6#2����� OK �}¼"
Æ� �#���#�[� K#=��" 8Ä#�. �$ ��#�. �#�Q�K �w �"�K#�
�$ ;�Ä ,>�� �w O#�W. �#�Q�K OK K�\�� ]#J �O#��.

�L\ L�"�J �O#��.
O
V RI WKHUPRG\QDPLFV �Æ��#��K��P6 ���"�u
OK ��X �5W�X #. �w �5W�X �K ���#u ��" s-e P. �Pp¼ ���#u

�L�O"K �6O"PF {K#Ã6 Py�LÇ� #. L�\#. �6O"PF {K#Ã6
�K�\�� gpF �L��"Pq P� OK �SP�" �{�" ���#u

Z�"Rq" 	K�J �. K�J
 �Ã�-e L��"Pq P� OK �[��� ���K ���#u
�KO"K K�>� �2�P5�" OK

�4X" �.#�5XK |.#uP�m s}d� Pp¼ ���X ���#u
\QgbU^SYe] �/Z� �ODZ�UHQ �VH�XP� ����W�O�
�Ã�>"P�� P¼#�Ä {�L> �. � ��� ��6" KLÄ #. ��#���\ P_�Ä

�L��w
\QhQdYfU �ODN�VDK�WLY� �o�Ãa |�W� ��

�|�W� #� ��}� ��O"K ��
EXON O�� EXON IRUPLQJ O�

��}I6 L�L[6 8Ä#. j�qL� �=F Z�"Rq" s�Pe Q" �w �}�W�
�	�Ä�qL� �K�6
 �=F �L��wK#=�" |�W�   �K�\�� �K�O

FRQWDFW O� Z�"Rq" 8Ä#. �w �}�W�
��X#�6 |�W�   �K�\�� �K�O �5wPF 4�~#Ãq

OXEULFDQW O� OK � j�qL� �L\ �P� 8Ä#. �w �}�W�
��L��w�P� |�W�   �K�\�� #��K�O Q" �$ O�-Ä |��W6 �=�5�
VDOLQH O� �w Æ�� �"O"K Æ���6P1�� {�}E�
�"P=�� |�J"K ��. +$ �L\ �L�[w �. P=�� Q��X" s�Pe Q"

�K�\�� �K�O ��}I6 � �W�5~#5W�P2 Z�"Rq" j#W6" �K�O
VWLPXODQW O� FRQWDFW O� f �vPE� |�W�  

\QhYdi �ODN�V¬�WH�

��} «\   ��5pX #� �zL�[w �"Ltq ��}\ #� ��#6�w ��
��$ 4wPF OK �#Ç� P��l6 #� |_p� Æ� 4wPF OK ��#6�w ��

�4p¼ OD[
\QiUb �OD�HU� ��uO� �l�6 #� ���
EDFLOODU\ O� ��e�PI� #� �"��"�5X" �#�{�}X ��� ��
EDVDO O� VWUDWXP EDVDOH� f �{"Q#. ���

��"�LÄ#u ���  
EODVWRGHUPLF O� JHUP O� f

O
V RI FHUHEUDO FRUWH[ Q"
 Æ���6#�$ �L�.��Wt6 Z\
j"��" U#X"P. �w 	VÇ6O�w��� �T�� �.
 Rl� VÇ6O�w 	9, #6 ,

�L��[�� �K"K ^�I[6 #��$ �#��5\O � #�{�}X
FOHDU O� VWUDWXP OXFLGXP� f

FROXPQDU O� PDQWOH O� f ��"��"�5X" ���  
FRPSDFW O� RI HQGRPHWULXP

VWUDWXP FRPSDFWXP� f

HQDPHO O� �O"��K
 �"L�K �#��� �O"��K �K Q" Æ� P�
��"L�K �#��� ���   �	�>O#J +LE� �O"��K #� �}J"K PÃt�

IXQFWLRQDO O� RI HQGRPHWULXP

VWUDWXP IXQFWLRQDOH� f



\R � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � \UQT

JDQJOLRQLF O� RI FHUHEHOOXP

3XUNLQMH O� f ��AI�Æ����}y�#z ���  
JHUP O� �#�{�}X ��~�" ��� �X Q" Æ� P�
Q" #��#�zO" � #�4q#�. ��w 	�OK�R� � �OK�L�$ �OK�5w "
 �#��O

�#�"Q ���   �L�P�z�� �#[�� #��$
JHUPLQDWLYH O� VWUDWXP JHUPLQDWLYXP� f

JUDQXODU O� �O���"Pz ���
VWUDWXP JUDQXORVXP� f ��

��AI� P[u �t�Ä ��� ��
+HQOH
V O� ��� {�Ç�~�q �}J"K �[�On�m��� ��P6�> O#J
KRUQ\ O� VWUDWXP FRUQHXP� f ��

��J#\ ���  
PDOSLJKLDQ O� ��y�1~#� ���

VWUDWXP JHUPLQDWLYXP� f

PDQWOH O� �O"��K ��#�� ���
#�LÃ. �w ��~�" �-_Ä �#�{�}X Q" |Ç[5� ��~�" �-_Ä �~�~

�KQ#X�� "O �RwP� �-_Ä �5W�X �P5Ww #J �K#�
RGRQWREODVWLF O�

��"L�K ;#Ä #. U#�6 OK #�4X�.�5�K" L����}6�2" ���
SULFNOH FHOO O� VWUDWXP VSLQRVXP� f

�O"KO#J {�}X ���  
3XUNLQMH O�� 3XUNLQMH FHOO O� �T�wO�2 ���
��� � �>O#J �~�Ç~�� �����. OK ¿u"� T�wO�2 �#���O�� ���

��AI� P[u �}J"K O"K��"K
O� RI URGV DQG FRQHV

�L\ ¿u"� �"��"Ly�O ���}6�2" P�Q OK ��#w �w ��Ç-\ Q" �"���
�4X" �e�PI� ��"��"�5X" �#�{�}X ��#F �

VSLQRXV O� VWUDWXP VSLQRVXP� f

VSRQJ\ O� RI HQGRPHWULXP

VWUDWXP VSRQJLRVXP� f

VXEHQGRFDUGLDO O� |\ ��P-�q 4q#. ���
� r�PÄ ��#F � L�w�� |_5� �� �. "O KO#w��� � KO#w�L�$ �w

��KO#w�L�$ P�Q ���   �4X" ,}u �5�"L� �5W�X +#_Ä"
VXEHSLFDUGLDO O� � KO#w�2" �w |\ L�-�� 4q#. Q" �"���

��KO#w�2" P�Q ���   �L�w�� |_5� �� �. "O KO#w���
\R >/�@ �	�Q� LF"� �L��2
 OLEUD ��
<222 OHIW EXQGOH EUDQFK EORFN ��
OK
 EXQGOH EUDQFK EORFN� f �	0B �5XK �J#\ v�}.


�	EORFN 4l~ D�a�6
<31D OHFLWKLQ�FKROHVWHURO DF\OWUDQVIHUDVH ��
<39C OREXODU FDUFLQRPD LQ VLWX ��

�	#>OK O��.�~�#ePX

<4

��
�	�L�[w cX�5� Q�K
PHGLDQ OHWKDO GRVH ��

<48 O�ODFWDWH GHK\GURJHQDVH ��

<4< ORZ � GHQVLW\ OLSRSURWHLQ ��
�	�w �5�W�"K �"O"K ���6�P2�1�~


<4<�3 ORZ�GHQVLW\�OLSRSURWHLQ FKROHVWHURO ��
<�T_`Q OHYRGRSD ��
<5 OXSXV HU\WKHPDWRVXV ��

�	0B �[B
 OHIW H\H �	�6#�5�O" U�2�~

\UQT� �SE� �OHG� ��� ��6" KLÄ �. ��#���\ P_�Ä
,>�� �K#� ��" �KO�J #� +N> �L��w �Ã>"P� P¼#�Ä {�L> �.
� �-_Ä �#y5XK Rl� P. O�.R� 4����W� � K�\�� 4����W�

�+PX   �KO"Nz�� P:" ��J �YO"�z
\UQT� �OÇHG� �#�r#t5\" Q" Æ� P�
�"Lw P� � L��\�� |_5� n"Pz��KO#w�P5Ç~" �. �w �L��w4�"L�
|¼� �L. �¼#_5J" �#��#y�#> �. �w L�O"K K�P5Ç~" L�B #� �K
Z�#2 s�Pe Q"
 �Ç�P5Ç~" 4�~#Ãq �XOP. O�h�� �. � L��\��
�K#p5�X"KO��� 	#��$ ��. OK ¿u"� �Ç�P5Ç~" |�W�#52 3"P��l6

�r#t5\"   �L�P�z�� O"Pu
O� , ��"L�" r#t5\"
�K�\�� |_5� 0B �4X"O ��Q#. �. �w �-du �K KO"L�#5X"

O� ,, KO"L�#5X" ��"L�" r#t5\"
�K�\�� |_5� 0B r#X �4X"O ��Q#. �. �w �-du �K

O� ,,, KO"L�#5X" ��"L�" r#t5\"
�K�\�� |_5� 0B r#X �0B ��Q#. �. �w �-du �K

DXJPHQWHG XQLSRODU OLPE O� |�LÃ6 r#t5\"
D9

)
�Q" L�6O#-Ä KO"L�#5X" r#t5\" �X ��-du Æ� ��"L�" �L\
�	4X"O ��Q#.
 D9

5
� 	0B ��Q#.
 D9

/
	0B r#X


D9
)
O� 4��t6 �-du Æ� ��"L�" r#t5\"

�KP�z�� O"Pu 0B r#X ��O P. �$ 4-9� K�P5Ç~" �w �"�L\
D9

/
O� 4��t6 �-du Æ� ��"L�" r#t5\"

�KP�z�� O"Pu 0B ��Q#. ��O P. �$ 4-9� K�P5Ç~" �w �"�L\
D9

5
O� 4��t6 �-du Æ� ��"L�" r#t5\"

�KP�z�� O"Pu 4X"O ��Q#. ��O P. �$ 4-9� K�P5Ç~" �w �"�L\
ELSRODU O� K�P5Ç~" �K |�#\ �u#t5\"

��-du�K r#t5\"   ��L. o}5I� �dt� �K P. ¿u"�
OLPE O� �#�K�P5Ç~" ��� �$ OK �w �u#t5\"

���"L�" r#t5\"   �L��\�� |_5� #��"L�" �. �L��w4-:
SDFHPDNHU O�� SDFLQJ O� �,}u �#�� b#-6O"
�Q#X�#.Pa r#t5\"   ��Ä��_� �-}u Q#X�#.Pa 3OLu ¿-��
SUHFRUGLDO O
V 4-9� K�P5Ç~" �$ OK �w �u#t5\"
L�B #� Æ� �. Py�K r#t5\" � KP�z�� O"Pu ���X �Wpu ��O P.
�.9 �#�r#t5\" Q" �Ç� KO�� OK ���Ã� �K�\�� |_5� �"L�"

��-}u ��}> �#�r#t5\"   �K�O�� O#w
VWDQGDUG O
V KO�� r#t5\" �� �KO"L�#5X" �#�r#t5\"
�#�r#t5\" Q" |Ç[5� KO"L�#5X" �"Pz��KO#w�P5Ç~" OK �K#p5X"
Æ� ���"L�" �#�r#t5\" ,,, #6 , KO"L�#5X" �-du �K ��"L�"



\UQb^Y^W � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � \UYcX]Q^YQcYc

�KO"L�#5X" �-}u ��}> �#�r#t5\" � �L\ 4��t6 �-du
XQLSRODU O� �Ç� ctq �w K�P5Ç~" �K Q" |Ç[5� r#t5\"
��-du Æ� r#t5\"   �L�K�� {#t5�" "O |�W�#52 P��l6 #��$ Q"
9O
V KO"L�#5X" �-du Æ� r#t5\" Z\ Q" �PX Æ�
|�#�\ � K�\��� |_5� ���X �Wpu �. �$ 4-9� K�P5Ç~" �w

�4X" 9
�
#6 9

�
�#�r#t5\"

;<= O
V � �5W�X Æ� OK �w ��#�r#t5\"
�L�P�z�� O"Pu �K#p5X"KO�� ��#`q �q"Pz��KO#wO�5w

\UQb^Y^W �OHUQ �LQJ� �t.#d6 O#5qO P��l6 �Ä��
��P�zK#�   �KPq �}-u �.P=6 Q" �\#� 3L� Q"OK

ODWHQW O� � ��#XOK"L�" ��L. �w �P�zK#� �Ä��
Æ� ��w K�\��� O#�Ç\$ �5�u� #��6 � KP�z�� 3O�¼Y"K#2
���#�� �P�zK#�   �K�\ O"L�L2 ��#XOK"L�" � 4��t6 #� Y"K#2

\USYdXQ\ �OHV�¬�WKLO� 3O�¼ �. �T���. ��KOQ �"O"K
�	�P�m � LVROHFLWKDO� K�O�� O#w �. 4l~ ��6#J

\USYdXY^ �OHV�¬�WKLQ� ���5�W~
SKRVSKDWLG\OFKROLQH� f

\USYdXY^�SX_\UcdUb_\ QSi\dbQ^cVUbQcU

�<31D� �OHV�sWKLQ N²�OHV �WHU�RO D�VLO�WUDQV �IHU�ÇDV�

OK "O {�P5W}��w �#�P5��X" �L��\ �5J#��X ���w ���R�����$
K�-��w �L�w��� R�~#6#�w K#��Q ��w " P�6 �"O"K �#����6�P2�1�~
¿�=�6 ��. P=��� ��w 4X" ��:O" �~�5J" ��R�$ ��" 4�~#Ãq
�=�5� OK � #�4q#. � #�X�2 OK ��~�w |�L�6#pWq � {�P5W}w

�K�\�� �O����6P2 ,}m" � ���$ ���Pu 3O�Lw
\USdY^ �OHN�WLQ� Q" Æ� P� ���5Ç~
� #����"K OK )6L��Ä ��w �L��w ���6�}z #�� �#����6�P2 ��Pz
�L��\�� |_5� #�{�}X DdX ��O P. ¿u"� �#�L�1�~�Ç�}z

\UUSX �OÇHFK� �t-e ��t}F �#��Pw Q" Æ� P�
Q" �`Ã�. ��w +LUXGR PHGLFLQDOLV �T��� �. +LUXGLQHD

�K#p5X"KO�� O�h�� ���� �. �L�5W� ��J �L�Ç� �$ �#����z
��~"Q   �L�P�z�� O"Pu

\UW �OHJ� ��"Q ��. OK �w ��#5E6 �"L�" Q" �[I. ��
�r#X   �KO"K O"Pu #2 @� �

�$ OK ��w K�\�� �5pz ��#5E6 �"L�" �#�6 �. �}w O�e�. ��
�KO"K �#� ��#5E6 r#X ��"Q P�Q OK ¿u"� ZI.

��#�#2O#�B �5wPF �"L�" O#�B Q" Æ� P� ��
EDQG\ O� ERZOHJ�f

ED\RQHW O� �L\ #> �.#> Q" V2 ��"Q Q�}�Ç�$
��"�R��PX �#2   �,tÄ 4�X �. ��-�q � #�-�6

ERZ O� ERZOHJ�f

PLON O� SKOHJPDVLD DOED GROHQV� f

UHVWOHVV O
V vPE5� � �L�RJ L��#\�J#� U#WF" �Ä��
� �KQ �Lu #. ctq �w #��$ ��#5E6 4�Wu ���Ã� � #�r#X OK

�O"Pu�. �#�r#X   �L.#��� K�-�. #�r#X �K"K 4wPF #�

VFLVVRU O� 3O�¼ �. |Ç\ P��l6
��A�u r#X   ��5qO �"O �#y�� OK #�r#X L��#� �A�u 4wPF

<UWY_^U\\Q �OH�MDK�QHO �DK� Q" �W�> �����T~
�K"��#�J
 |�Ç\ �"�}��� �Q"��� �p��� �P�z �#��P5�w #.
v #�J � #�P��� #��B#��OK OK �Ã�-�e O�e��. �w 	�X����T~
�#��#y5�XK #�O#-��"+$ OK ,}�m" � L��w�� �zL�Q +�eP�
4q#� #�+�a#q � �#�F Y�K �[w�~�~ +$ �P�I-6 P�dt6
� ÈO�-W�5�2 �������2 K#=��" |�#Ä /�PLFGDGHL �L��\��

�4X" P���T~ �O#��. K#=�" |�#Ä /�SQHXPRSKLOD

\UWY_^U\\_cYc �OH�MLQ�HO�R �VLV� �Q�}���T~
���q����2������T~ #���. 4��p����Ä Q" �\#����� �O#������.

3RQWLDF IHYHU � OHJLRQQDLUHV
 GLVHDVH f
\UWe]U �O¨�JÇXP� ÈOR. �K"��#J Q" �#�z j�� P� ��

�#� 	#��[�. 3�m
 /HJXPLQRVDH

��u#. #� #�.�~ P�h� O�wN� �#�#�z Q" �Ç� ���� #� n�m ��
\UY_TUb]YQ �OL�R�GHUP �H�DK�

�4X�2 �Ã�-eP�m �K�. r"P. � n#¼
\UY_]i_VYRb_]Q ��PL�R�IL�EUR �PDK�

HSLWKHOLRLG OHLRP\RPD� f

\UY_]i_]Q ��PL�R�PDK� �#������~
�	�FO KO"�� ,}m" OK
 n#¼ �}`Ä Q" s5[� ��JY�J O���6
O�FXWLV Q" �w v#�KOK �4pX n#¼ ���� {�L� L�B #� Æ�
�L�P�z�� �#[�� �L}> #� �L}>P�Q n#¼ 3�`Ä�#��5\O
HSLWKHOLRLG O� K#=�" �LÃ� OK ���Ã� �w #������~ �Ä��
�|Ç\ �w�K �� � L�5W� ��>�L�B �$ �#�{�}X � K�\��

\UY_]i_]Qd_cYc ��PL�R�PDK�WR �VLV�

��L. �#�6 OK KLÃ5� �#�#������~ K�>�
\UY_]i_cQbS_]Q ��VDKU�NR �PDK�

�n#¼ �}`Ä �w�K �#�{�}X ��#F ��wO#X �Ä��
<UYcX]Q^YQ �OÇHVK�PD �QH�DK� �#��#�[�~
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L��#�� �#�.Q ��-�\ � ÆB��w ��#�5J#�X � OLQJXODH �¿��>
�O�SXOPRQLV 0B ���O ��#u��q +�~ ��#5E6 ZI. �zL�$P.
ÈOR�. {#�. � ���6 ���. OK ¿�u"� ���"�I5X" �-~ #� VLQLVWUL�

�4p¼ OLQJXODU ��O�VSKHQRLGDOLV� L����pX" �"�I5X"
\Y^We\USd_]i �OLQJ�JX�OHN �WDK�PH�

�0B ��O ���y��~ +�~ �5\"KP.
\Y^We�_� ��#.Q ��Ã� �. >/�@ ��}w �R>
\Y^We_`Q`Y\\YdYc �OLQJ�JZR�SDS �¬�OL�WLV�

��#.Q ��\#F �#���2#2 �L\ ��JQ #� +#�5~"
\Y^We_fUbcY_^ ��YHU�]KXQ�

��#.Q nPe �. �S�}w " cJ Q" �"L�K Æ� �L\ #> �.#>
\Y^Y]U^d �OLQ¬�PLQW�

4X��2 ��O P�. ��w ¿�#�� �m�O |Ç\ �. �"�KO�"Pq ��#����~
���L�~#� �m�O �s�uO ��P�   �K�\�� �L�~#�

\Y^YdYc �O¬�QL�WLV� ��LÃ� �~�}X 4q#. +#�5~"
O�SODVWLFD L�-�� 4q#. P[5�� ��P-�q ���X"Pp�~�P2
��E� �. K�\�� Q�P-�q ��zL\��Ia �. P=�� �w �e#I�P�Q
�Pd. ��-\
 �`Ä�L\ 4pX �Æ�5X�"P�m �y�6 8Ä#. �w

�K�\�� 	��PB
\Y^[QWU �OLQJN�LM� o}5I� �#��6" �#�� b#-6O" ��
OK �$ �L��K�#�[� K#��� #�� ��#�����\ ,�wP��6 Æ� OK

ERQG� f�{#_6" L���2   ���#���\ �#�{��Pq
��w ��#���S �#��� b#-�6O" Q" 4X" 3O#-�Ä Æ�5��S OK ��
�. P=�� � L�O"K �.#[� ��Q���PwÆ� ��O P. ��#��#y�#>
�5\"K �.4-W� �}~$P�m �#��S ���B Q" ��PzÆ� |�#�6

�K�\�� 7O" OK b#-6O"
Æ�PE6 �. HX#2 �Æ�PE6 �#�� b#-6O" �. �X#�[�"�O OK ��

��y5X��2   �K�\�� �5pz
\Y^_\UQdU �O¬�QR�OH�ÇDW�

�Æ��~���~L�X" �����$ �Pq #� P5X" 	��.#¼
 Æ��
\Y^_\UYS QSYT �OLQ�R�OH �LN� �Æ��~���~ L�X"
Q" �O#��W. �}�¼" �R�> ��w �L�[� j#-�\" +P�B L�X" �Ä��
R5�X����. OK � L�K���� |���Ç[6 "O ��#���z �#������m�O

�K�O�� O#w �. �~�}X �#�#[m � #���L��z #5X�P2
\Y^_\U^QdU �O¬�QR�O¨�QÇDW�

�Æ��~���~ L�X" �����$ �Pq #� P5X" 	��.#¼
 Æ��
\Y^_\U^YS QSYT �OLQ�R�OHQ �LN�

��.Pw �� �L[�j#-\" �X#X" +PB L�X" �Ä�� �Æ��~���~ L�X"
Q" s5[� �#��m�O Q" �O#�W. � #���#� �m�O Q" �`Ã. OK �w

�KO"K K�>� ��#�z �#���"K
\Y^cUUT �OLQ�VÇHG� ��#5w�I6 vOR.
�#��z /LQXP XVLWDWLVVLPXP �L�\ Æ[J � �L��XO ��"K



\Y^d � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � \Y`_Ticdb_`Xi

�#[��� R�� � ��}� � �Ãa�� ��P� �"��Ä �. �w vQP. n�PÃ�
�K�O�� O#w �.Æ��~���~ � #p~$ L�X"

\Y^d �OLQW� �	vPw QP2
 ��F"P> �#�W�#2 +M#> �K#� �Ä��
\Y` �OLS� �,~   ��#�K ��#5E6 #� ��#u�q �5\�z ��\#F ��

ODELXP� f�,~ �. ��-\ ZI. j�� P� ��
FOHIW O� �K"QOK#� n#Ç\ #� ^t� ��PÇ\,~  

��#. ,~
JOHQRLG O� n�P`m Q" �"�t}F

�K�\�� |_5� L����}z �PpF �-~ �. �w �P-�q
+DSVEXUJ O� L\O �"O"K � �L\ ��Ia ���#2 ,~
�K�\�� �L�K +DSVEXUJ Æq #. �"P�� ,}m" �w LF Q" Z�.

\Y`QSYTebYQ �OLS�DV�¬�GX �UH�DK�

�O"OK" OK +PB �#�L�X" K�>�
\Y`QcU �OL�SÇDV� OLS�ÇDV� �Q#1�~
#�� L�PW�}�z �P�6 Q" +P�B L��X" �����$ ��R=�6 �w ���R�$

�L�w�� R�~#6#w "O L�1�~�pWq
\Y`USd_]i �O¬�SHN �WDK�PH�

��L}>P�Q �.PB 4q#. Q" �"�R�~#w�~ �td�� �5\"KP.
VXFWLRQ O�� VXFWLRQ�DVVLVWHG O�

��. �R�~#�w�~ �.P�B �#�+�XO �5\"KP. �OLSRVXFWLRQ� f
�"O Q" �w �~��#w #� 3O�w �[w #X Q" �\#� O#[q P2 ��J �}�X�

�K�\�� �KP. �Pq �OKP�Q �.ÆB�w �#�YP.
\Y`UTU]Q �OLS�¨�GH �PDK�

��L}>P�Q �#�4q#. OK ¿�#� � �.PB K#�Q P�K#t� ¿�=6
\Y`U]YQ �O¬�SH �PH�DK� ���1�~

�4p¼ K\SHUOLSLGHPLD OLSHPLF� f

DOLPHQWDU\ O�

�K�\�� K#=�" "Nm �KO�J Q" V2 �w ��1�~ �Ä��
O� UHWLQDOLV #. �w ��1�~ �Ä��
�L�w�� P�#h6 ��Ç-\ �#��#�P\ � #�L�O� �#�� �L\ �P�\

\Y`YT �OLS�LG� �L�1�~
|�#\ �.PB ��-\ K"�� � #��.PB V�#=5�#� ��Pz Q" Æ� P�
�#�L���P5�X" � #����� �9��J �#��.P�B +PB �#�L�X"
�. �w #�L�1�~ ��-duP�m �#�{�F OK {�}E� �+$ OK {�}E�#�
|�Ä �L. 4J�X ¿-�� �"��Ä �. L��\�� �P�JM �L. OK ��#X$
�#�KPÇ}�Ä � L�5W� {�}X �#�5J#X ��� �"R>" Q" � L��w��
Q" L�6O#-�Ä ,wP�� �#�L�1��~ �L��O"K ��� P�y�K Æ�S�~����.

�#�L�1�~�pWq � #����6�P2�1�~ #�L�1�~�Ç�}z
\Y`YTU]YQ �OLS�¬�GÇHP �H�DK� ���L�1�~

K\SHUOLSLGHPLD� f

\Y`YT_cYc �OLS�¬�GR�VLV� �	OLSLGRVHV �¿�>
 �Q�L�1�~
#�L�1�~ �Ã�-eP�m ¿�=6 #. �w L�1�~ �W�~�.#5� {�5J" j�� P�

�4X" �"P�� {#�}6�L�"�~�Ç�6O �#�{�}X OK
OLSLGXULD �O"OK" OK #�L�1�~ K�>� � DGLSRVXULD� f

\Y`�_�� �L�1�~ ��.PB ��Ã� �. >*U�@ ��}w �R>
\Y`_Q]YTU �OLS�R�DP �ÇLG�

Æ� P���R�~ �-�#> �P�=�Q �. �w Æ���1�~L�X" �KPÇ}�Ä j��
� K�\���� |_5��� ���R���$ KLÃ5����� �#�VÇ}1�����w Q"

�L�w�� R�~#6#w "O #�L�X"�5w ��6"L�Ww " ���X��Ww�.PwK
\Y`_QbdXbYdYc �OLS�R�DKU�WKUL �WLV�

�|_p� �.PB 4q#. +#�5~"
\Y`_Qdb_`Xi ��DW�UR�IH�

��L. �L}>P�Q �.PB �#�4q#. �q�P6$
\Y`_R\Qcd �OLS�R�EODVW� �w L�-�� 4q#. {�}X

�4p¼ OLSREODVWLF �K�\�� �.PB {�}X �. |�L-6
\Y`_R\Qcd_]Q �OLS�R�EODV�WR �PDK�

b�}I�� Q" |Ç[5�� �.P�B 4q#�. ��JY��J O����6 �Ä����
� L���RÇ��� �#��P5�X" OK ��#���O Æ�5X�.�1�~ �#�{�}X

�L�"�L\ o�KO #�{�.�~ OK #�{�}X k~#. �.PB �#�{�}X
\Y`_R\Qcd_]Qd_cYc ��EODV�WR �PDK�WR �VLV�

|�#�6 ��L. #�" �Ãa�� O#[5�" #. KLÃ5� �#���5X�.�1�~ K�>�
�Q#5X#5� �.

\Y`_SQbTYQS ��NDKU �GH�DN� �+PB ,}u �. b�.P�
\Y`_SX_^Tb_]Q ��NRQ�GUR �PDK�

FKRQGUROLSRPD� f

\Y`_SXb_] �OLS�R�NUÇRP� �#���"Ly�O ��Pz Q" Æ�P�
���6�~ |�q�5�"Rz �6�O#w L��#� �.PB OK {�}E� �.Pw�OL��
�KOQ 3OM � ÅP��I6 �KOQ �Pw �Ã�-e �y�O �K#� � �#q���Pw

\Y`_SidU ��VÇLW� ��.PB {�}X ��
��.PB �L��w �P�JM �L-w {�}X ��

\Y`_Ticdb_`XYQ �OLS�R�GLV�WUR �IH�DK� ��q�P5W�K�1�~
OLSRG\VWURSK\� f

O� SURJUHVVLYD SURJUHVVLYH OLSRG\VWURSK\� f

\Y`_Ticdb_`Xi ��GLV�WUR�IH�

��.PB �W�~�.#5� {�5J" j�� P�
FRQJHQLWDO JHQHUDOL]HG O�� FRQJHQLWDO

SURJUHVVLYH O� WRWDO O� f

JHQHUDOL]HG O� WRWDO O� f

SDUWLDO O�� SURJUHVVLYH O�

��#�ZI�. Q" L}>P�Q �.PB ���Pu � �L��P[�2 �5qO 4XK Q"
��. � K�\��� j�P�\ 3O�¼ �Pm� #. �w �y~ ��#. OK ¿u"�
P=�� � L�w�� "L�2 ��"K" �L. ���#2 4�X �. �L��P[�2 3O�¼
� #���"O n"P�e" OK �.P�B �t�tF �#�5F" � Da"� ¿�=6 �.

�	�L��P[�2
 �-W� �q�P5W�K�1�~   �K�\�� #�|pw
WRWDO O� 4q#. �"Ltq #. �w +�}l� {�5J" �Ä��
����P�2 #�[F" �zOR�. ���Q�P�w #�� �L}�>P���Q �.P��B
P�K#t�� O�`�F OK Rw�}z |�E6 Z�#w � V�#Ç�Py��Q�5�#w $

�|�#w �q�P5W�K�1�~   �K�\��^I[� ��~�W�" ��#.
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\Y`_VYRb_]Q ��IL�EUR �PDK� ILEUROLSRPD� f

\Y`_VecSY^ ��IX�VLQ� ���\�q�1�~
�#�y�2 �L\ |F P:" OK �w +PB �#���"Ly�O ��Pz Q" Æ� P�

�L��\�� �5J#X �.PB OK
\Y`_VecSY^_cYc ��IX�VLQ�R �VLV�

�#���\�q�1�~ �Ã�-eP�m �L\ �P�JM Q" �\#� {�5J" j�� P�
QHXURQDO FHURLG�O� j�� ��L�B Q" Æ� P�
Z�#�w #���O��� �L��P[��2 ���X"P�SK #. �w Æ�5�S Q�L�1�~
�#��O#���. |�#�\
 L��\��� ^I�[� �L��[w P�X � L�K
�	.XIV
 9RJW�6SLHOPH\HU  -DQVN\�%HLOVFKRZVN\

\Y`_WU^UcYc ��MHQ �̈ �VLV� ��.PB |�Ç[6
OLSRJHQHWLF ��L�. �.P�B ��. �.PBP�m ��"Nm K"�� |�L-6

�4p¼
\Y`_WU^YS ��MHQ �LN� ��.PB �}�X� �. �L\ L�~�6 #� �5J#X
\Y`_WbQ^e\_]Q ��JUDQ�X�OR�PDK�

4q#�. ��5E� �w �>O#J �W> �}�X� �. �.PB 4q#. +#�5~"
�4X" ��m�O �#�4W�w � ���X���"Pz

\Y`_WbQ^e\_]Qd_cYc ��JUDQ�X�OR�PDK�WR �VLV�

KOQ �#�{�L� �$ OK �w �.PB �W�~�.#5� {�5J" Q" �5�Ãa�
�#�Z��w "� � L��w�� +�XO b#I� � 4X�2 OK L���1�~ �K#�

�L�O�$�� K�>� �. Q�6#��~��"Pz
\Y`_Xi`Ubdb_`Xi ��KL�SHU �WUR�IH�

��L}>P�Q �.PB �q�P6P1��
LQVXOLQ O� �L}>P�Q �.PB RwP�5� �q�P6P1��
���~�W�" Æ��S�1�~ P:" Q" �\#� ��~�W�" s�OR6 �#�|E� OK

\Y`_YS QSYT �OLS�R�LN� �Æ���1�~ L�X"
OK ��w �KLÃ5� ���R�$ �#�VÇ}1�w �"P. �O�Pa O�5w #q�w
4wP\ L��$�1�~ �Pq OK #�L�X"�5w ��6"L�Ww " ���X��Ww�.PwK
O�h����. � ���"N�m ���SO |��Ç� �"���Ä �. L�X" ��" �L�O"K

�K�\�� R��=6 �$ �"L�Ww "�5�$ �#��zT�� Q" �K#p5X"
\Y`_YT �OLS�RLG� ��.PB ��-\
\Y`_\icYc �O¬�SRO�¬�VLV� ��.PB ��R=6 #� �L\ �5WÇ\

�4p¼ OLSRO\WLF
\Y`_]Q �OLS�R�PDK� ��JY�J O���6 �Ä��
Q" ���Ã�� ��w �.P�B 4q#�. �~�W1�w � L��#�� Æ�5�X� �P��

�K�\�� |�Ç[6 �.PB k~#. �#�{�}X
\Y`_]Qd_cYc �OLS�R�PDK�WR �VLV� ¿�=6 #. �w �5�Ãa�
^I�[� #�4q#�. OK �.PB L��#�O���6 #� �Ãa�� �Ã�-eP�m

�K�\��
UHQDO O� ���}w |J"K OK �.PB �#��K�6 K�>�

\Y`_]U^Y^W_SU\U ��P¨�QLQJ �JR�VÇHO�

�4X" �L\ �q#a" �$ �. ��1�~ �w |X�y��� �Ä��
\Y`_]iU\_]U^Y^W_SU\U ��PL�¨�OR�P¨�

QLQJ�JR �VÇHO� ��1�~ �w |X�y����}�� �Ä��

�4X" �L\ �q#a" �$ �.
\Y`_]i_]Q ��PL�R�PDK� P\ROLSRPD� f

\Y`_]ih_]Q ��PLN�VR �PDK� P\[ROLSRPD� f

\Y`_`U^YQ ��SH �QH�DK� ��L. OK #�L�1�~ K�-�w
\Y`_`XQWU �OLS�R�IÇDM�

�KO�J�� #� L�w�� +N> "O �.PB �w �~�}X �S#q�1�~
\Y`_`XQWYQ �OLS�R�ID�MH�DK� �OLSRO\VLV� f

�4p¼ OLSRSKDJLF
\Y`_`XQWi �O¬�SRI�DK�MH� O\SRO\VLV� f

�4p¼ OLSRSKDJLF
\Y`_`XY\YQ �OLS�R�ILO�H�DK�

��.PB �. 4-W� |�#�6 ��
�4p¼ OLSRSKLOLF �#�L�1�~ OK �K�. |F |.#u ��

\Y`_`\Qcdi ��SODV �WH� OLSRVXFWLRQ� f

\Y`_`_\icQSSXQbYTU ��SRO�H�VDN �DK�U ÇLG�

�L�O#w #X �}2�1�~
|_5� �� �. #�L�O#w #X�}2 � #�L�1�~ �$ OK �w �~�Ç~�� ��

�L�5W�
�}2�1�~ ��p�� �Pz �#��P5w #. �~�}X �O"��K �}¼" �R> ��
�L�5W� ���� �#��S�5�$ � #���Ww�6�L�" #�L�O#w #X

\Y`_`b_dUY^ ��SUÇR�WÇHQ�

�Pq �w #����6�P2�1�~�2$ � #�L�1�~ Q" �WÇ}1�w ����6�P2�1�~
�4X" ��J |J"K �. #�L�1�~ {#t5�"

D�O�� DOSKD O� vPE6 �"O"K ���6�P2�1�~
�+'/ |9� #���~�.�}z � D

�
#. {K#Ã� �QO�q�P5Ç~"

E�O�� EHWD O� vPE6 �"O"K ���6�P2�1�~
� /'/ |9� #���~�.�}z � E #. {K#Ã� �QO�q�P5Ç~"

IORDWLQJ EHWD O
V E�9/'/�

KLJK�GHQVLW\ O� �+'/� �#����6�P2�1�~ Q" ���Pz
��. "O L-�w �. �L-w ;O#J 4q#. Q" {�P5W}w {#t5�" �w #�X�2
+'/ ��PX C�dX �L��w�� ¿�PW6 "Pp¼ OK �$ ¿qK O�h��

�L�O"K ,}u P��Pw r�PÄUOK�Q �O#��. #. �p�� b#-6O"
LQWHUPHGLDWH�GHQVLW\ O� �,'/�

K#=��" 9/'/ ��R=�6 P�:" OK ��w #����6�P2�1��~ Q" ���Pz
�. �`Ã. � L��\��v#2 L-w OK )Ã�PX #��$ Q" �`Ã. � L��\��

�L��\�� ��R=6 /'/

ORZ�GHQVLW\ O� �/'/�

�#�4q#. �. "O {�P5W}w �w #�X�2 �#����6�P2�1�~ Q" ���Pz
#�. /'/ ��P�X K#��Q P�K#t�� �L��K��� {#t5�" �L-w ;O#J

�KO"K b#-6O" ,}u P��Pw r�PÄUOK�Q �O#��.
/S�D� O� ��#F ����6�P2�1�~ �OM �Ä��
KPq �. P_E�� ���6�P2�1�~�2$ Æ� R�� �%���� ���6�P2�1�~�2$
PdJ Z�"Rq" #. #�X�2 OK �$ ��#. P�K#t� K�>� �w Æ��S�5�$

�KO"K b#-6O" �-}u �O#��.



\Y`_`b_dUY^ \Y`QcU � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � \YdXYe]

SUH�E�O�� SUH�EHWDO O� 9/'/�f

VLQNLQJ SUH�E�O� /S�D� O� f

YHU\�KLJK�GHQVLW\ O� �9+'/� Q" ���Pz
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O�p~�X � |�5� ��Pz �K P� �w �Ã�-e �X#X" ����$L�X" �Ä��
3O�¼ �. �����5� �4X"O"K "O �Ã�-e �W�~�.#5� �"P. �O�Pa
��. ��P5�Q��2 Z.#�6 �q"Pz���6 OK �� �.Pw #. �L\ O"K�#[�

�K�O�� O#w �. #��#ePX ^�I[6 O�h��
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�Æ��Ç6
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Æ� Q" �K#p5X" #. ��JYKPz �5W�X OK �#�P> �.#�QO" �"P.

�^J#\ �"��Ä �.x�O j��
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PHWK\OPDORQLFDFLGHPLD� 	�
 f ��

]UdXi\]UdXQSbi\QdU �PHWK �LO�PHWK�DN �U¬�
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{�Ç~��� Æ�P�q ��. U�Pq ���X"L�Ww " s�Pe Q" �w �-�wP6
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�h��#� ��#w ��#�Q |¼"�q OK ��Ã�-eP�m O"Lt� �. ���Ã��w
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� �X���#6�1��� � �X���#6�1��� �OQO ^�I�[6OK �Ç��w

�K�O�� O#w �. {#Ç�6O�w�~#�OK$ � �R�q�1��
=UF

�4~� ��P5Ç~" 	���
 ���}�� Æ� �4~� ��P5Ç~"#y�
P6 �	K"O#q�PÇ��
 PLFURIDUDG ��
=W �	��R���
 PDJQHVLXP ��#���\ P_�Ä K#��
]W �	�Pz�}��
 PLOOLJUDP ��
PW �	�Pz�PÇ��
 PLFURJUDP ��
=83 PDMRU KLVWRFRPSDWLELOLW\ FRPSOH[ ��

�	�}¼" �5q#. �O#zQ#X VÇ}1�w 

=8j �R6P� 	���
 ���}�� Æ� �	R6P�#y�
 PHJDKHUW] ��
=9 �	KO#w��� U�5wO#p�"
 P\RFDUGLDO LQIDUFWLRQ �
]YSQdY_^ �PL�ND �VKXQ�

��KQ Æ�[B |9� ¿�PX 4wPF Æ�
]YSbU^SU`XQ\i �PL�NUHQ�VHI �DK�OH�

�4p¼ PLFUHQFHSKDORXV �Rl� �Ã�-eP�m �ÇB�w
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�~�}X CPe � K�\�� OLw � 4.#: ����6�P2 P¼#�Ä K#tÃ�" P:"

��K#tÃ�" Q�PÇ�   �L�#��� O"L�#2 ����e 3L� �"P.
FROOLTXDWLYH Q� �$ OK �w �Q�PÇ�

�L�$��OK ¿�#� � �P� 3O�¼ �.Æ�6�PÇ� �K#�
FRQWUDFWLRQ EDQG Q� #. �w �-}u �Ã�#a �Ä��
�a#-t�" �#��Q#. � LF Q" Z�. ½#-t�" �"O"K �#�|�P-�q���
��. ��W}�w K�O� P�:" OK � 4X" �"P�� {#�OL��w�5�� ,�PI6 �
ou�6 �. P=�� � L�$�� K�>� �. ÈP� {#F OK �#�{�}X |J"K

�K�\�� �KP[q �� �. 4�Ãa� OK #�{�}X
IDW Q� �9�J �#��.PB �$ OK �w Q�PÇ� �Ä��
� L��\�� ��R=6 {�PW�}z � +PB �#�L�X" �. �.PB 4q#. OK
Æ�S"O��� 4�6"PÇ�#2 OK "O �$ n"Pe" �.PB �U"PÇ�#2 ���Ã�

��.PB Q�PÇ�   �L�w�� P�zOK K#F
OLTXHIDFWLRQ Q� FROOLTXDWLYH Q� f

SKRVSKRUXV Q� �PpWq #. U#�6P:" OK Æq �"�I5X"Q�PÇ�
SRVWSDUWXP SLWXLWDU\ Q�

� v��\ #�. ,}�m" ��w �#���" Q Q" LÃ�. �O�K OK R�q�1�� Q�PÇ�
��. P=��� � 4X" �"P�� �#��"Q {�e OK �FO L�L\ �R�P��J

�K�\�� R�q�1�� �O#w �w o}5I� j"��"
VXEFXWDQHRXV IDW Q�

��"O"�JP�\ � �"K"Q�� OK L}>P�Q �.PB �5pX
Q�XVWLODJLQHD ��W�6�zO" Q" �\#� Æ[J �Py�#z
=HQNHU
V Q� GHJHQHUDWLRQ� f

^USb_c`Ub]YQ �QHN�UR�VSHUP �H�DK�

4wPF�. #� �KP� ��� ¿�#� L���Q�6#�P1X" �$ OK �w �~�5J"
�4p¼ QHFURVSHUPLFQ �4X"

^USb_dYjY^W �QHN �UR�WÇL]�LQJ� �Q�PÇ� �L��wK#=�"
^USb_d_]i �Q¨�NURW �DK�PH�

��KP� �W> Æ� �5\"KP. � �KPw ¿du ��
�P5WÇX �5\"KP. ��

^UUT\U �QH �G
O� �KQ ��I. �"P. R�6 �"�}�X� ��
��Q�X   ��KPw G"O�X #�

��Q�X �}�X� �. �KPw "L> #� G"O�X ��
DQHXU\VP Q� �w �5XK �"O"K �Q�X

�K�\�� �K#p5X" �$ Q" ���J r�PÄ �5W. �"P.
DVSLUDWLQJ Q� �w �~#J�6 � |��e �Q�X

�K�O�� O#w �. �PpF Q" ¿�#� �L�[w ��P�. �"P.
FDWDUDFW Q�

�KP�z�� O"Pu �K#p5X"KO�� 4w "O#6#w �5\"KP. �"P. �w ��Q�X
GLVFLVVLRQ Q� �4w "O#6#w �Q�X Q" �¼#J �Pq
K\SRGHUPLF Q� �~#J�6 �Æ�O#. �#6�w �Q�X
�KP�z�� O"Pu �K#p5X"KO�� 4X�2 P�Q OK �O"K s�OR6 �"P. �w

VWRS Q� �L�w���P�z�}>�$�t�ÄK�O� Q"�w��#\�" O"K �Q�X
WUDQVVHSWDO Q� �KPw G"O�X �"P. �w ��Q�X
{#51�X V�"P�6 ����X"R�P56#��w OK ��#�P��\ ����. �O"����K

�KP�z�� O"Pu �K#p5X"KO��
^UU] �QÇHP�

P�:" #�. �zOR�. R-�X �[���� 4JOK $]DGLUDFKWD LQGLFD

#�3L� Q" �w #�O�#�La �U�P��La �P5w #.La �BO#uLa
�4X" �L\ �K#p5X" �$ Q" ��#�OK o}5I� KO"�� OK |-u

>561 QRQHVWHULILHG IDWW\ DFLGV ��
�	��p�P5X" P�m +PB �#�L�X"


^UWQdYfU �QHJ �DK�WLY�

��p��   �Pp¼ Q" P5�w YQO" �"O"K ��
��W��#zO" #� {�5J" 4�Ãa� Æ� �"Ltq �L��K�#[� ��

4p~#I�� #�� 4��#t�� O#�Ç�" j#�5��" �}�X� �. �w �A�$ ��
�K�\��^I[�

^UWQdYfYcY] �QHJ �LW�LY�L]P� #� ��t}6 P."P. OK 4��#t�
�¼#_5J" 4�Ãa� Æ� #. �w �A�$ #. o~#I� �O#5qO ���¼�6
4��#t� |�#\ ��P�#X O#h5�"LaP. �O#5qO #� � KO"K ,X#�6
�p�� ��"Pz�p��   ��L�$ |�Ä �. �#�Y�6 P."P. OK ��t5W�

��O#w
^UW\USd �Q¨�JOHNW �� �O#w �#=�" OK ��"�6#� #� ��>�6�.
XQLODWHUDO Q� OK ��"�6#� #. �"P�� �Ww " P2$���
nPe �� #�" nPeÆ� Æ�PE6 � �L. �y5X"O$ �. �>�6 {#�Ä"
�RwP� �-_Ä �#y5XK OK �Ã�#a K�>� P:" OK ���Ã� �w Py�K

�K�\�� K#=�"
>UYccUbYQ �QL�VÇHU �H�DK� �Pz �#��P5w #. Q" �W�>
|�#�Ä 1�JRQRUUKRHDH |�#�\ 	�X#�PW��� �K"��#J
 �p��
4�T��� K#=�" �5W>P. |�#Ä 1�PHQLQJLWLGLV v "Q�X K#=�"

��w�w�y��� 4�T��� �¼#_5J" Æ�S�~��6" |�#Ä �
>UYccUbYQSUQU �QL�VÇHU�H�D �VH�H�

	(XEDFWHULDOHV �KO
 �}y�" �#��P5w #. Q" �"�K"��#J
^U]Q\Y^U �QHP �DK�OÇHQ� ���"�5X" #� H� |Ç\ �.
>U]QdXU\]Y^dXUc �QHP �DK�WKHO�PLQ �WKÇH]�

"K�6#�� ��#pX�5�#w $ |�#\ �"�J#\ �. #��L�.�t-e �`Ã. OK
�K�\�� �5pz

^U]Qd_SYTU �QHP �DK�WR�V ÇLG��

�#�K�6#�� �KP. ��. Q" ��
�KP.�� ��. Q" "O #�K�6#�� �w �}�#Ä ��

>U]Qd_TQ �QHP �DK�WR �GDK� #��Pw Q" �"�t-e
#��$ Q" �O#�W. �w KPz �#��Pw 	$VFKHOPLQWKHV �J#\




^U]Qd_TU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � ^U`XU\_]UdUb

�J#�\ Æ� OK "O #��$ #��L�.�t-e �`Ã. OK � L�5W� |y�"
�$ Q" �"�t-e #� KPz �#��Pw �"��Ä �. ��#z � L��K�� O"Pu

�L��\�� �5J#�\ �J#\
^U]Qd_TU �QHP �DK�WÇRG�

�"K�6#�� �t-e Q" �`Ä P� �KPz �Pw
^U�_�� �P�J" L�L> ��Ã� �. >*U�@ ��}w �R>
^U_QTZefQ^d �QH�R�DM �RR�YDQW�

#�� ��#�OK����\ |�#�\ ���Ã� �w �#ePX �6#�Lt� �#�OK
�K�\�� �#=�" ����#: �#�OK Q" |-u �4X" �2"P6��K"O

^U_Q^dYWU^ ��DQ �W¬�MHQ� �O���6 #. c-6P� �S�5�$
^U_R\QTTUb ��EODG �HU� �w {P5�w |.#u �O"OK" �RI�
�$ OK �"P.#[�2 �,~#F � �L\ �5J#X �LÃ� #� �K�O Q" �"�Ãdu Q"
�K�\�� ��#9� ��[�#> ���5Ç5W�X Q" LÃ. � K�\�� �5\#w

^U_R\QcdYS ��EODV �WLN� L�L> 4q#. |J"K Q" �w �A�$
�4X" L�L> 4q#. 4��� �"O"K #� KP�z�� �#[��

^U_SUbURU\\e] ��V¨�U¬�EHO �XP�

)E�>P6 �w ��#�ZI. Q" |Ç[5� �AI� P6L�L> �#�ZI.
�L��w�� 4q#�OK "O O�.PX �5��2�Ç�6O�w �#�P-�q

^U_S_bdUh ��NRU �WHNV� ���Z\ � P6L�L> ZI.
� ��K�#�Q#�X |�#�Ç6 Dd�X ��P6�#�. Q" �w Rl� VÇ6O�w
SDOHRFRUWH[ � DUFKLFRUWH[ #. �4X" O"KO�JP. �L�.�t-e

�L��w �W�#t�
^U_Ti]Ye] �>T� ��GLP�H�XP� ������K���
�L��w �Ã>"P� P¼#�Ä {�L> �. ��� ��6" KLÄ #. ��#���\ P_�Ä

^U_W\_ddYc ��JORW�LV� ��I. �}�X� �. �w �6�}z
YP�. �"O"K ��\"P�6 ��#u�q �#�5�" ��O P. s}F b#I� �KQ
�5J#�X O�h��� ��. � ���~�" �#��5X���w " P6 ��#. OK �aPÄ
O�h��� ��. O#�w ��" �K�\�� K#=�" b#I� OK ���"K �#��5X"
�#=�" ���5Çy�O� �#=�" Q" LÃ. "L¼ L�~�6 �#Ç�" �L�$ ��"Pq

�4p¼ QHRJORWWLF �K�\��
^U_\_WYc] �QH�RO �DK�ML]P� OK ��Q#6 3#�}w j"L."
ct�q �$ ��Ã�� �w K�\�� �5pz �L�L> ��}w �. �X#�\�"�O
�4X" ^I�[� L�w��� �K#p5�X" �$ Q" ��w �O#����. �"P��.

��S"��� ��Q#X�S"�  
^U_]U]RbQ^U �QH�R�PHP �EUÇDQ� �+M#w �#[m
^U_^�>U� �QH �RQ� �����
�L��w �Ã>"P� P¼#�Ä {�L> �. ��� ��6" KLÄ #. ��#���\ P_�Ä

^U_^QdQ\ �QH�R�QÇDW �
O

��K"Q��   �L~�6 Q" LÃ. {�" �5p� O#�B �. b�.P�
^U_^QdU �QH �R�QÇDW� �K"Q��  
^U_^Qd_\_Wi �QH�R�QD�WRO �DK�MH�

��"K"Q�� �. b�.P� 3��5J" �#�OK �^�I[6
^U_`Q\\Ye] ��SDO �H�XP� QHRFRUWH[� f

^U_`\QcYQ ��SOD �]KDK� ��X�2��� �L�$ K�>��.��Q�2���

FHUYLFDO LQWUDHSLWKHOLDO Q��&,1�

�4X" ��#ePX Z�2 ,}m" �w VÇ��PX ���}6�2" �Q�1W�K
� �Ã�-eP��m ����X"R����6" P�w �Q�2P1�� o}5I� 3#>OK #.

�K�\�� �5J#�\ #6#��}�L��w K�>�
JHVWDWLRQDO WURSKREODVWLF Q� �*71�

L�P�z��� �#[��� 4p�> Q" ��w ��#ePX 3��5J" Q" ���Pz
� V���P5XK#���K$��O���w �Pp���6"L���� {������ |�#����\

�#����XO#w��O�w
PXOWLSOH HQGRFULQH Q� �0(1�

��w �Ç�5�S ^�#t� P:" Q" |¼#F OK#� �#��O#��. Q" ���Pz
Q" �R�> L��B #�� �K KPÇ}��Ä Z�"R�q" � �Q�2P1�� �. P=��
�#�O����6 K��>� #. , j�� 0(1 �L��\�� R�O��OK �5W�X
U"PÇ�#�2 �"�P�R�> �#�{�}�X � L���P��6" O#2 KLm � R�q�1��
���W�~" � P=���~�Q �OL�X ��#z � Æ�512 �#��JQ #. �"P��
����XO#�w #�. 4X" �"P��� ,, j��� 0(1 �K�\��� ^I[�
�L���P��6" O#�2 �Q�2P1�� � ��5�X���Pw��q L���P�6 �O��L�
��F#�� �#���O��� #. #�" 4X" ,, j�� �. ��-\ ,,, j�� 0(1

P�\ �#��Ç~ � �\O"�z �#���O����}y�#z #���P-�q�O�� �#�K
�4X" �"P�� �FDIH ��DX�ODLW� �"���u

^U_`\Qc] �QH �R�SOD]P� �O���6 ��X�2���
P�9Ç6 �$ OK �w �Ä�� Q" �T�� �. �Ã�-eP�m � L�L> L\O j�� P�
4X" �Ç�� #��X�2��� �4X" �L��P[�2 � �L[� {P5�w �~�}X

�L�\#. ��JL. #� ��JY�J
^U_`\QcdYS �QH�R�SODV �WLN�

��Q�2��� �. b�.P� �� ��X�2��� �. b�.P� ��
^U_`dUbY^ �QH�RS �WHU�LQ� OK �w ��L�P52 s5[� ��
�`Ã�. ���6�P2��.�OL���" P5�6 R5��X 3��5�J" ��JP�.
K#�Q �"R�� �. L���2 KO � �X�P�� �#�4��pÄ #����JL.

�K�\�� ¿qK O"OK" OK
���P52��� �. �5W."� 3#-�wP6 ��Pz Q" Æ� P� ��

>U_bYS[UddcYQ �QH�R�U¬�NHW �VH�DK�

LF"� ���z Æ� |�#\ 	(KUOLFKLHDH �P�6
 #�R5Ç�O Q" �W�>
���~#��X K�6#�P��6 OK ���w 1�KHOPLQWKRHFD �#��� �����.
�. o}5I� �#���#� |y�" ��7URJORWUHPD VDOPLQFROD�

�K"Pq" OK � K�\�� 4q#� 	�$ {Ru � ���~#X #� K"Q$ ��#� �T��
4�P5�$ L�O�J�� �5I1� |Ç\ �. "O �K�~$�#���#� j�� ��" �w

�L�w�� K#=�" Æ�S"O���
^U_dXQ\Q]ec ��WKDO �DK�PXV�

�KO"K b#-6O" VÇ6O�w��� #. �w U���#6 Q" �[I.
^U_ebUdXbQ ��X�UH �WKUDK�

�K�\�� K#=�" �F"P> |�Ä Q" �K#p5X" #. �w ��"P.#[�2
^U`XU\_]UdUb �QHI�LO�RP�LW�HU�

s�}Ã�6 OK K�>��� K"��� 4h}�m �P��z �Q"L��" �"P. �"�}�X�
3"OM �}��X� �. O�� �L\ ZI2 Q" �K#p5X" #. 	���W�#1X�X




^U`XbQ\WYQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � ^U`Xb_`QdXi

�s}Ã�
^U`XbQ\WYQ �QH�IUDO �MDK� ���}w KOK
^U`XbUSdQcYQ �QHI�UHN�WD �]KDK� ���}w j#W6"
^U`XbUSd_]i �QH�IUHN �WDK�PH� ���}w �5\"KP.
^U`XbYS �QHI �ULN� UHQDO� f

^U`XbYdYS �Q¨�IULW �LN�

��$ P�:'6 4E6 #� 4�Pp� �. b�.P�
^U`XbYdYc �Q¨�IUL �WLV� >*U�@ �	QHSKULWLGHV �¿�>

#�� ���6"Pp�~�P�2 P[5��� #� ����#w �O#��. �Ä�� ���}w +#�5~"
��}w ���.#��. 4q#. #� {�.�6 {�P��}z 4X" �Ç�� �w �-�PI6

�L�w P�zOK "O
JORPHUXODU Q� JORPHUXORQHSKULWLV� f

LQWHUVWLWLDO Q�

���}��w ���.#����. 4q#��. ����#���: #����� ������~�" �O#������.
����.#��. 4�Pp�  

OXSXV Q�

�Æ��5W�X ��6#�5�O" U�2�~ #. �"P�� 4�Pp��~�P��}z
SRWDVVLXP�ORVLQJ Q�

XURSDWK\� f

UDGLDWLRQ Q�

|�#�\ #���#�[� �"R����� �Ã\" Z.#6 Q" �\#� ���}w ,�X$
��#z � �O����6�P2 ���W�#6P1�� �~�.�6 � �~�P��}z ,�X$
L\#. ��R� #� K#F 4X" �Ç�� ,�X$ ��" �L�5W� ��}w ��#XO#�
�L�Ç� P�#h6 �Ã\" Z.#6 Q" LÃ. #�{#X #6 �$ j"��" Q" �`Ã. �

VDOW�ORVLQJ Q� QHSKURSDWK\� f

WUDQVIXVLRQ Q�

�O#zQ#X#� �L��K KPqÆ� Q" ��J {#t5�" {#-�K �. �6#2�Pp�
WXEXOLRQWHUVWLWLDO Q� ��}w �#��~�~ 4�Pp�
���O"K 4�X#WF �. ����#: ���Ã� �w �$ ���.#��. �#�4q#. �
K#=��" ������"��6" �O#���. #�� L���2 KO Æ��5W�X 4��pÄ

�4X" �L\^I[� �O#��. ��R� � K#F j�� �K�\��
^U`XbYd_WU^YS �Q¨�IULW �R�MHQ �LN� �4�Pp� �L��wK#=�"
^U`Xb�_�� ���}w ��Ã� �. >*U�@ ��}w �R>
^U`Xb_R\Qcd_]Qd_cYc �QHI�UR�EODVW�WR �

PDK�WR �VLV� �#�5X�. �#�{�}X Q" ��#��Ä��=�
c�E�� OK ��w ��#��P5�X" �#�{�}X � #��~�~ �2�ÇX�PÇ��
Q#XZ��2 K�\�� O�_6 � L�O"K O"Pu �"O"�JP�\ ��}w �#�+�~

�L�\#. R�}�� O���6
^U`Xb_SQ\SY^_cYc ��NDO�V¬�QR �VLV� �Q���W}w�Pp�
��}w ��#XO#� �. P=�� �w ��}w �#��~�~ OK ��W}w 3#pWq +�XO

�K�\��
^U`Xb_SU\U �QHI �UR�VÇHO� ���}w s5q
^U`Xb_S_\YS �QHI�UR�NRO �LN�

�Py�LÇ� �. �K ��" �L��Kb#-6O" #� ��~�w � ��}w �. b�.P�

^U`Xb_S_\_`d_cYc ��NR�ORS�WR �VLV�

����#2 4�X �. ��~�w � ��}w ��#>�.#>
^U`Xb_WU^YS ��MHQ �LN�

�"Q��}w   ���}w 4q#. �L��wK#=�"
^U`Xb_WU^_ec �Q¨�IURM �̈ �QXV�

�K"Q��}w   ���}w Q" �L�$ K�>� �.
^U`Xb_WbQ`Xi �Q¨�IURJ �UDK�IH� ���}w �q"Pz��K"O
^U`Xb_\YdX �QHI �UR�OLWK� ���}w x�X
^U`Xb_\YdXYQcYc �QHI�UR�O¬�WKL �DK�VLV�

����}w �#�x�X K�>�
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P�#h�6 ^I�[� � KP�z �#���\#�F #�. �"���u #6 ��#�PJ

��Wt�6 �[Ç�#�> � ���OK |�J"K ,wP� j"��" �. � L�.#���

�L��\��

Q� RI 2WD� 2WD
V Q� �w �~�y��� �Ç~ ��-\ �"�Ã�#a

R��� � #�Æ}2 � ��E5}� OK � KO"K K�>� L~�6 �#y�� OK ���Ã�

4X��P2 ��[B 3�`Ä ��-}¼ O�#=� ��F#� 3O�¼ 4X�2

�K�\�� K#=�" �qPeÆ� 3O�¼ �.�#�K b#I� �

SLJPHQWHG Q� ����� ��#F {#J �Ä��

�K�\��� K�LE�� #�{�� � Æ�5�X��� �#�{#J �. ���Ã� �w

�	�5�#�y�2
 �"��"Ly�O {#J  

VHEDFHRXV Q�� Q�VHEDFHXV RI -DGDVVRKQ

3O�¼ PX 4X�2 �dJ #� KPp�� �#���6O#�#� #. �w ��OL�X

^I�[� L���w P��l6 �zL�Q {�e OK 4X" �Ç�� �w �KPz #�

�Ç��� ���[B �#��O#=��#� � �-_Ä �#���#[� �K�\��

O��L�� 3#Ã�#�a �`Ã�. �#��Q 4\Nz #. �L�\#. K�>�� 4X"

#�� ��JY��J �#�O����6 ��. �L\ |�L-6 |�#�6 � L��\��

K��>� ��. #���$ OK {"Q#�. {�}�X ����XO#w #� VÇ�K$ ��JL.

�L�$��

Q� VSLOXV n#¼ O��w #� {#J �Ä��

|�#\ ��#��Ç~ � #�4�X���� Q" |Ç[5� �"���u #6 ��#�PJ

�P6�P�6 � P6ÆB�w �#�{�w #�

VSLQGOH DQG HSLWKOLRLG FHOO Q� ��JY�J {#J �Ä��

�#�{�}�X Q" � L�$��� K��>� �. �#wK�w OK ���Ã� �w ,wP�

������ ��-�\ �X#�\4q#. Ph� Q" �w �OK L����}6�2" � �w�K

4pX �L�$P. n#¼ �~�2#2 #� {�L� 3O�¼ �. � L�5W� ��JL.

�K�\�� |�Ç[6 L�.#��� P�#h6 ��"�mO" #6 �6O�¼

Q� VSRQJLRVXV DOEXV PXFRVDH

ZKLWH VSRQJ Q� f

Q� XQLXV ODWHULV

�zO #� �Ç~ �dJ O"�� 3O�¼ �. �w �}�zQ ��OL�2" {#J �Ä��

�KO"K K�>� P��O�� �K ��. ��\#F OK ���Ã�

YDVFXODU Q�� Q� YDVFXODULV� Q� YDVFXORVXV

�#�ÈP��� �q�P6P1�� P:" OK �w 4X�2 x�O R�Pu �Ç~ #� �O�6

��u�PÄ {#J   �K�\�� K#=�" 4X�2

ZKLWH VSRQJH Q� �K"QOK#� ��JY�J {�5J" �Ä��

� �P� L�pX � �P5Ww #J � L�pX �=�pX" 3#Ã�#a #. �w �:O" �
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^UgR_b^ �QRR �EURQ �� ��L\ L~�5� �zQ#6 �. ��

�K"Q�� ��

^Ugd_^ �>� �QRRW �
Q� ��6���

��. �5�u� �w �P�� Q" �O"Lt� ��}}�~"��. �5W�X OK �P�� LF"�

OK P5�Æ� #. P."P. �.#5\ K�\ KO"� �Pz�}�w Æ� �P> #. ��W>

�L�K�� �$ �. ���#: O�N=�

^Uhec �QHN �VXV� >/�@ �	QH[XV �¿�>


���Pz #� �PX Æ� �#`Ä" �#�� �T�� �. L���2 ��

	MXQFWLRQ 4l~ D�a�6 OK
 JDS MXQFWLRQ� f ��

>6 1DWLRQDO )RUPXODU\� f

>6<@> 1DWLRQDO )HGHUDWLRQ IRU ��

�"O#5XP2 �}� ���X"OLq
 /LFHQVHG 3UDFWLFDO 1XUVHV

�	Q#=� �.P=6

^W �	�Pz��#�
 QDQRJUDP ��

>Y �	|Ç��
 QLFNHO ��#���\ P_�Ä K#��

^YQSY^ �QL�DK�VLQ� �Æ���6�Ç�� L�X" ���X#��

�#���R�$�w �L\ �5J#X �"P. �w VÇ}1�w % ���#5�� �Ä��

��� ��#���\��. �#����X"L�Ww " �"P. �w 1$'3 �1$'

� Pz�2 �#�OK � �P�y[�2 �"P. ��X#�� �KO"K 3O�Pa L�5W�

�KP�z�� O"Pu �K#p5X"KO�� ��L�1�~P1�� �#�OK

1DWLRQDO ,QVWLWXWH RI $OOHUJ\ DQG ,QIHFWLRXV ��

�	���pÄ �#��O#��. � �SP~$ �}� �WX��
 'LVHDVHV

^YSXU �QLFK� n#¼ DdX Æ� OK �w �_t� �Z��

�O"��K OK n#Ç\ #� �y5qO�Pq |Ç\ �. �T�� �. � K�\�� K#=�"

#�. #�� � ��q"Pz��K"O OK 4X" �Ç�� � 4X" �~#J�6 �`ÄÆ�

��y5qO�Pq   �K�\ �L�K D}W�P�m �[B

HQDPHO Q� �y5qO �Pq �K Q" Æ� P�

��w |�#Ç6 {#F OK ��"L�K �K#� � �"L�K �#���� ��. OK ¿u"�

OK �P�y�K � �GLVWDO HQDPHO Q�� {#5W�K ZI. OK �Ç�

�KO"K O"Pu �PHVLDO HQDPHO Q�� {#�R� ZI.

>9384 1DWLRQDO ,QVWLWXWH RI ��

�WX��
 &KLOG +HDOWK DQG +XPDQ 'HYHORSPHQW

�	�#W�" L\O � vK�w 4\"L�. �}�

^YS[U\ �>Y� �QLN�
O� �|Ç��

�L��w �Ã>"P� P¼#�Ä {�L> �. ��� ��6" KLÄ #. ��#���\ P_�Ä

	3"P�"�> OK K�>�� |Ç�� �9�
 �R}q |Ç�� #. ����e U#�6

|Ç��� O#I�. �K��\ |Ç��� #. �X#�6 4�6#�OK ,>�� L�"�6��

�L\#. "Q�#ePX L�"�6��

^YS[Y^W �QLN�LQJ� ���Ç-\ ���J r�PÄ �Ãa��½#-t�"

^YS_dY^Q]YTU�QLN�R�WLQ �DK�P ÇLG�

	���O"K ��#� 4l~ ZI. OK
 QLDFLQDPLGH f

Q�DGHQLQH GLQXFOHRWLGH �1$'�

��Q��K$ #. �w L��$ ��6�Ç�� L�6��}w������ Q" |Ç[5� ���R�$�w

���R�$ �#�Z�w "� OK � KO"K �6#pWq�P�2 L���2 3#pWq����
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�
� �L�\ �L��Ww " s�Pe

�L�w�� |�Ä ��P5Ç~" �L��K{#t5�" �"��Ä �. +�#�5�
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L���2 �"O"K L��$ ��6�Ç�� L�6��}w������ Q" |Ç[5� ���R�$�w

�"���Ä ��. ��w 3#pWq�. � �s �s ��Q��K$ #. �6#pWq�P�2

� L�w��� 4wP\ KLÃ5� �#�Z�w "� OK ��P5Ç~" �L��K{#t5�"

�1$'3+� #��F" � �1$'3
�
� �L��Ww " +�#�5�� O�e��.

�K�\��

^YS_dY^U �QLN�R�WÇHQ� QLN�R�WLQ� ���6�Ç��

O�e�. #� L�$�� 4XK �. �w #-�6 Q" �w ��X O#�W. �L���~#Ç~$

� �QO�#�[w OK Zw�P�[F �"��Ä �. � K�\�� L�~�6 �Ä#�¼

�KP�z�� O"Pu �K#p5X"KO�� O#y�X vP6 �.Æ�w

Q�SRODFULOH[ �. �L\ |_5� ��6�Ç�� �Ä��

]�_I� ���6�Ç�� �#�V�"K$ OK �w ��� �L��w �~K#-� ��QO

�KP�z�� O"Pu �K#p5X"KO�� O#y�X vP6 �.Æ�w

^YS_dY^YS �QLN�R�WLQ �LN� P�:'6 P.

OK V1X � L�O"K vPE� P:" "L5." OK �w #��O"K P�#X � ��6�Ç��

O#wK�J �#����}y�#z OK "O �-_Ä �#�V~#1��" �#. �#�Q�K

�KO"K 4~�K L��w�� O#�� �}`Ä �,_Ä {#_6" |E� �

^YS_dY^YS QSYT �QLN�R�WLQ �LN�

QLDFLQ� f�Æ���6�Ç�� L�X"

^YS_dY^Yc] �QLN�DK�WLQ�L]P�

���6�Ç�� #. 4����W�

^YSdYdQdY_^ �QLN�W¬�WD �VKXQ� ��KQ Æ�[B

^YTQ\ �Q¬G �
O� �QLGXV� �5W� �. b�.P�

^YTQdY_^ �QL�GD �VKXQ� LPSODQWDWLRQ 	�
 f

>943B 1DWLRQDO ,QVWLWXWH RI ��

�}�� �WX��
 'HQWDO DQG &UDQLRIDFLDO 5HVHDUFK

�	{#�\#q���" Pw � ��"L�K 3#t�tE6

>944� >944=

QRQ�LQVXOLQ�GHSHQGHQW GLDEHWHV PHOOLWXV ��

W\SH � GLDEHWHV f �	��~�W�" �. �5W."�P�m ��P�\ 4.#�K


�	GLDEHWHV 4l~ D�a�6 OK
PHOOLWXV

^YTec �QL�GXV� >/�@ �	QLGL �¿�>


���zO#��. L��O Æ� ���#w #� �"L-� �dt� ��

QXFOHXV 	�
 f��5W� ��

Q� DYLV

��AI� XYXOD ��p}J �YHOXP� ��~� ��. OK ¿u"� �y5qO �Pq

^YWXd]QbU �QÇLW�PÇDU�� KPq ���Ã� �w �w #�5[F� �#��O

#���O +"Pd�a" {�5�J" U�.#�w   �L�w�� O"L�. +"�J Q" "O

�Æ5I.

^YWXd cXQTU �QÇLW�VKÇDG��

��R�P>#6   6RODQXP V�> Q" ��#�z
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GHDGO\ Q� EHOODGRQD� f

>97=C 1DWLRQDO ,QVWLWXWH RI *HQHUDO ��
�	����Ä �Ç\R2��}Ä �}� �WX��
 0HGLFDO 6FLHQFHV

^YWbQ �QL�JUDK� >/�@ VXEVWDQWLD QLJUD� f��#�X
�4p¼ QLJUDO

^YWb_cY^ �QL�JUR�VLQ�

�����}y�#z �#�{�}X �. �¼#_5J" |�#�6 �"O"K ���}��$ x�O
^YWb_cdbYQdQ\ �QL�JUR�VWUL� ÇDW �
O�

�VXEVWDQWLD �#��X �W> Q" �w �-_Ä �#��5\O Q" �"�5XK
�L��O�� �FRUSXV VWULDWXP� cdI� �W> �. QLJUD�

>98 1DWLRQDO ,QVWLWXWHV RI +HDOWK ��
�	4\"L�. �}� �#��WX��


^YXY\Yc] �QL�LO�L]P�

� #��YQO" �O#�.OK 	�O�#.P��K
 ���"P�zÆ\ Q" �\P��y� ��
���"Pz@���   �#���$ D�a"� KO #��� �5���X �#�O�#��.

���"Pz4W��
#� � �$ �#�6 #� �VHOI� K�J Q" �[I. K�>� �"Ltq �#�N� ��
�"Ltq �#�N� ��O#y�" 4W��   ��$ �#�6 #� #��K Q" �[I.

�K�>�
>9=8 1DWLRQDO ,QVWLWXWH RI 0HQWDO +HDOWK ��

�	��"�O 4\"L�. �}� �WX��

^Y_RYe] �>R� �QL�R�EH�XP� ����.���
�L��w �Ã>"P� P¼#�Ä {�L> �. ��� ��6" KLÄ #. ��#���\ P_�Ä

^Y``\U �QLS �
O� �5�#�y�2 �zKQ ��P�. ��#5W2 ���2#2 ��
�e#�F" 	{���O$
 �~#�� #�. ��w �#5W2 ��"Lu DdX P. ¿u"�

�L��\�� Q#. �$ �. P�\ �O#=� #��Q OK � K�\��
��#5W2 v�� #. �.#[� �#�5J#X P� ��

^Yd �QLW� �Z1\ �I6
^YdbQdU �QL�WUÇDW� �3"P5��
��T��$ �#��OK OK �~$ �#�3"P5�� �Æ�P5��L�X" Æ�� j�� P�

�L��O�� O#w �. �OL¼
^YdbYS �QL�WULN� #� �S�P5�� �. b�.P�

��$ P6�#. �#�4�qPi Q" �Ç� OK �S�P5�� ��#F
Q�R[LGH ����}6�L�$ Q" s5[� �L��w|\ |�#Ä �Æ�P5�� L�Ww "
�#6��w P�Ä #. �L��wK#[z �"�K#� �L. OK �w �Ã�-e Q#z �Ä��
�#�{�}�X Q" #�O�6���K�Q"� {#_�6" ��. HX#�2 OK ���w 4X"
O#��� "O ���`�Ä ½#-t��" � K�\��� K"Q$ r�P�Ä {#�}6�L�$
�-_�Ä �#y5�XK P�. � K�\��� �$ �L�\ |\ 8Ä#. � L�w��
�#�OK OK �wÆ�P5�� L�Ww " Q" �"�KO�"Pq �KO"K ��X P:" �RwP�
�P6 �.Æ�KR� #� �P6 �"K"Q�� OK ����> ��JYKPz �L�#� �u#.

�K�O�� O#w �.
^YdbYS QSYT �QL�WULN� �Ã�#� �Æ�P5�� L�X"
� K�\�� O#I. +�eP��"�� OK �w +12

�
{��Pq �.x�O�.

�L��w �R�P6�w |�#Ä �"��Ä �. � KO"K �¼�_I� �L��w �pJ ��.

OK 	��X#5�2 3"P5��
 Æ�P5��L�X" ��X#52 Æ�� �K�O�� O#w �.
K�\�� �K#p5X" OL� �"��Ä �. R�� � K�O�� O#w �. ��X#52 K�-�w

�4X" nPÃ� �Ä�� 	��LX 3"P5��
 �$ ��LX Æ�� �
^YdbYVYSQdY_^ �QL�WU¬�I¬�ND �VKXQ� ���X"L�Ww "

�v #J OK 3"P5�� V1X �4�P5�� �. v#����$ {#�P5w #.
^YdbYdU �QL�WUÇLW� �4�P5��

��P5��L�X" Æ�� P5X" #� j�� P�
^Ydb_SU\\e\_cU �QL�WUR�VHO �ÇXO�ÇRV� S\UR[\OLQ� f

^Ydb_WU^ �>� �QL�WUR�MHQ� ��S�P5��
Q" L¼OK �� K�LF �w 1 K#�� � � ��6" KLÄ �. ��#���\ P_�Ä
� #����6�P�2 ���� Q" ��R�> � L�K��� |��Ç[6 "O PpW��6"
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Q��� �S�P5�� ��5w "��K" O /�6�R�"
��P5�Q�2 Z.#6 �}�X� �. � 4X" �t�uK ���� �$ P�Ä ���� �w
+#�KO �"��Ä �. �� �S�P5�� �K�O�� ��. Q" 	����� 0H9 


�K�O�� O#w �. ��P5�Q�2 Z.#6 �q"Pz���6 OK
Q� PXVWDUG ��#�4l~ ZI. �. �KO#5X�� �S�P5��

�L��w �Ã>"P� ���O"K
QRQSURWHLQ Q� ��J ��S�P5�� 3#��5E�
Æ�O�"L�X" �O�" ¶�S�P5�� |�#\ ����6�P2 �#W>" �#�95X" �.
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Q� R[LGH ��P5�� L�Ww "
��. ���Ã�� � ����Ä �\���. ��O"K �"��Ä �. �w 1

�
2 Q#z

�KP�z�� O"Pu �K#p5X"KO�� �-�wP6 3O�¼
^Ydb_ec QSYT �QL�WUXV� ��P5��L�X"
{�}E�� 3O��¼ �. ctq �w +12

�
{��Pq �. o�Ãa �L�X"

�KO"K K�>� �Ç.$
><> 1DWLRQDO /HDJXH IRU 1XUVLQJ ��
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 QDQRPHWHU ��
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 QHUYL 	¿�>

>_ �	���}.��
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K#=�" �O"K Æ� nP_� P:" OK �w �¼#_5J" P�m �-�#> �aO#Ä
�4W�� �$ ���O"K KPÇ}�Ä Q" �\#� ��t5W� O�e�. �~� K�\��

^_SY� ���L¼ ,�X$ ��Ã� �. >/�@ ��}w �R>
^_SYQcc_SYQdY_^ �QR�VH�DK�VR �VH�D �VKXQ�

�#��P6 Æ�PE6 4E6 �-_Ä �SP�" �#z $K�J#� ��}I6
^_SYSU`dY_^ �QR�V¬�VHS �VKXQ� �KOK U#WF"
^_SYSU`d_b ��VHS �WHU� �#�KOK ]�_I� KOK �L�P�z
��L�. �#�4q#�. ��#����\ #��� �Ç�R���q �.P��a Q" �\#���

�4p¼ QRFLFHSWLYH
^_SY`UbSU`dY_^ ��SHU�VHS �VKXQ� �KOK VF
^_SdebYQ �QRN�WÇXU �H�DK�

��O"OK" ,\   �,\ OK O"OK" Z�"Rq"
^_Sdeb^Q\ �QRN�WXU �Q
O�

���#-\   �,\ �#y�� OK {#Ãq #� ,6 OK j�u� ,\ �. b�.P�
^_TU �QÇRG� �Pz �O�6 |Ç\ �. �5q#. ÆB�w �K�6
QRGDO ��Pz   �L\#. �aP� #� �Ã�-e L�"�6�� �w �zL�$P. #�

�4p¼
DWULRYHQWULFXODU Q�� $9Q� �$91� Q" �"�Ä��=�
��w 4X"O R�}��K KO#w�L��$ P��Q OK ¿�u"� T�wO��2 �#��5��\O
�$ K"L5��" OK �-}u �R�}�K �5XK � �R�}�K �}`Ä �#��5\O
�R�}��K �X����X �P�z Q" "O �-}�u �#�V~#1��" � L�O"K O"Pu
�R�}��K �Pz   �L��K�� {#t5�" #��d. �. � L��w�� 4q#�OK

���d.
%RXFKDUG
V Q
V ��"�I5X" � �q�P`m �zL\ÈOR.

��}_p� ��6"P�SK �O#��. OK �#5[y�" �L�. ��. |¼#p�
'ºUFN
V Q
V Q�6#��~��"Pz �#�C#[6O"

�Q#���Q��#1�P6 OK Rl�VÇ6O�w r�PÄn"Pe"
)ODFN
V Q� VLQRDWULDO Q� f

+HEHUGHQ
V Q
V OK ���Ã� �w ÆB�w 4IX �#�{�L�
�#�O�1�X" P�:" OK � �#5�[y�" {#5�W�K �L��. ���. |¼#p�
4�P6O$��5�X" #�. � L��\�� K#=�" �}_p� n�P`m ��p�W}w

�L�5W� �"P��
+HQVHQ
V Q� SULPLWLYH QRGH� f

.HLWK
V Q�� .HLWK�)ODFN Q�

VLQRDWULDO Q� f

O\PSK Q� 3O�¼ �. �w L���p�~ 4q#. ¿�=6 j�� P�
�5J#�X ��#p��~ r�P�Ä P�W� OK L���p�~ ^I[� �#��#zO"
�}J"K ZI. � �>O#J �P[u ZI. Æ� Q" |Ç[5� � L�"�L\
�#�4�X�p��~ �}�¼" �#[��� #��#zO" ��" �L�5W� �O��L�
{#�}6�L�$�~�Ç��6O �5W��X Q" �[I�. �"��Ä �. �d�E� ��J
|��"��Ä nN�F s�Pe Q" �Ä#qK �W��#Ç� �"��Ä �. � L�5W�
� L��w�� |�Ä #���Ww�6 � #��P5w #. |9� O�$�#�Q � ��X

���#p�~ �Pz   �L�O"K Zt� �K#.�5�$ |�Ç[6 OK �#�5F"
2VOHU
V Q
V �P}X«" �#�K��
��#z #� �.$ x�O �. �O�5� � �L�$P. � ÆB�w �U#WF �F"��
#� 4XK �#5[y�" �P� 4�Wu OK ¿�#\ O�e�. �w R�Pu � �6O�¼
K#=��" #�2 � 4XK o�w #� O#�6�1�� #� O#�6 �#��y5W> P. #2
�L�5W� K#F 4E6 {#�P5w #. 4�KO#w�L�$ �_I[� � L��\��

SULPLWLYH Q� �#�5�" OK #�{�}X Q" �"�K�6
���~�" �#��O OK ��~�" �u#X �"��=�>

Q
V RI 5DQYLHU �����"O �#�K��
���" OK ��w �h��� |�¼"��q OK O"K��}�� �-_Ä n#�~" �y�6
L�"�Q �}�X� �. #��6 ��Ww $ � KO"L� K�>���}�� n�m #�4�Wu

�L��w �Ã>"P� �� P��_6 �. �K�\�� O�_E� �$�\ {�}X
6FKPRUO
V Q� #� �h��#� ��"�I5X" ^t�

��P�� ��6 ��#5E6 #� ��#u�q ��\#F OK ¿u"� �"�PÇ���
VHQWLQHO Q� �L��w4q#�OK ��#p�~ {�L� ��~�" ��
OK ��#p��~ Q#5X#5�� K�>� ���Ã6 O�h�� �. �w O���6 S#�OK
{�L�   �KP�z�� O"Pu �K#p5X"KO�� �#ePX j"��" Q" �`Ã.

��#-�y�
VLJQDO Q� f ��

VLJQDO Q� r�q��#p�~ {�L� j��
�4X" ��Ç\ ��JL. O���6 4��Ä ��~�" ,}m" �w �"��uP6

VLQJHU
V Q
V ��6�¼ +#�e �#�{�L�
VLQRDWULDO Q�� VLQXDWULDO Q�� VLQXV Q�

,}�u ���`�Ä Æ�1�6P�m �#��5\O �2�ÇX�PÇ�� �Ä��=�
� ��#u��q n��>" L��O� {#_6" |E� OK �w 	T�wO�2 �#��5\O

�#[�� �$ Q" �Ã�-e O�e�. �-}u �5�O � L�O"K O"Pu 4X"O R�}�K
�Pz   �K�\�� �L��#� ,}u x��#[�2 �Pz �O ��" Q" � KP�z��

��R�}�K �X���X
WHDFKHU
V Q
V YRFDO FRUG QRGXOHV� f

7URLVLHU
V Q�� 9LUFKRZ
V Q� VLJQDO Q� f

^_TY �QR �GL� >/�@ QRGXV ¿�>
^_T_cU �QR �GÇRV� �#��zL�$ P. #� #�K�� �"O"K
^_T_cYdi �QR�GRV �LW�H�

�	K��
 �Pz ��
�	#��Pz 
 #�K�� �K�. "O"K 4�p�w ��

^_T_fU^dbYSe\Qb �QR�GR�YHQ�WULN �X�ODU�

��d. #. ��d. �R�}�K �Pz b#-6O"



^_Te\U � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � ^_^TYcZe^SdY_^

^_Te\U �QRG �ÇXO� �{�L�
^�I[6 |.#u V�~ s�Pe Q" �w P2�6 �ÆB�w �Pz #� �zL�$P.

�4p¼ QRGXODU �Æ�Pz   �4X"
$OELQL
V Q
V �Q"L�" �. �P5Ww #J �#�{�L�
�R�}�K �#��A�OK K"Q$ �#��-~ ��O P. ��#z �w ÆB�w �L�z
�#��#�5J#�X �#�#t�. � L��\��� �L��K �"O"��JP��\ ��d.

�L�5W� ����>
DSSOH MHOO\ Q
V #� KOQ R�O �#�{�L�
Æ�2�ÇX#��K ���#Ã�� OK ��w n#p\ � �"���u �. |�#�5� R�Pu

�L��\�� �L�K V�O#y~�� U�2�~ 3#Ã�#a
Q
V RI $UDQWLXV ERG\� f

$VFKRII
V Q
V �n�\$ �#�{�L�
ERG\� f

%LDQFKL
V Q
V ERGLHV RI $UDQWLXV� f

%UHQQHU Q
V

�P�P. O���6 4W�w �O"��K OK O���6 O��L� �#��K�6
*DPQD Q
V� *DQG\�*DPQD Q
V �5�#�y�2 �#�{�L�
�O#���. OK �9� �L\ ÈOR. �#�{#Ee OK �w KOQ #� �"���u

�L��\�� �L�K Æ�6�OL�X �~#y���}1X" �*DPQD

-HDQVHOPH
V Q
V MX[WD�DUWLFXODU Q
V� f

MX[WD�DUWLFXODU Q
V V�}�p�X �#���z
P�. ¿�u"� �5.O#t�P��m ��#���2P�6 �#��O#���. � ��X �}FP�

����L�#6 �#�n�m �}_p� �#�{�W1w � #�UO�.
/LVFK Q
V

�L��\�� 4q#� Q�6#��P-�q�O�� OK �w ��-�Ä �#���6O#�#�
O\PSKDWLF Q� O\PSKQRGH� f ��
VÇ6O�w |J"K OK �w "P5� �#�4�X�p�~ Q" �ÇB�w ¿�=6 ��
� �Ä#�qK �#�KPÇ}��Ä �L��w�#��. ���w ��#p���~ {�L���

�4X" �5q#. Æ�5�S�5�X
PLONHU
V Q
V SDUDYDFFLQLD� f

0RUJDJQL
V Q
V ERGLHV RI $UDQWLXV� f

SXOS Q� GHQWLFOH 	�
 f
UKHXPDWLF Q
V #� KPz ÆB�w �#�{�L�
,6 OK ��w n��\$ �#�W>" �.#�[� �L}�>P��Q )-~#m #� �`�.

�L��\�� �L�K ��W�6#��O
UKHXPDWRLG Q
V Q" |Ç[5� �L}>P�Q �#�{�L�
L��#� L�X�2 �#�;#6 #. �L\ �e#F" Q�PÇ� �RwP� �#����#w

�L��\�� �L�K L���6#��O 4�P6O$ OK �w #�4X�.�P-�q
6FKPURO
V Q� #� �h��#� ��"�I5X" ^t� �Ä��

��"�P�� �W> ��#5E6 #� ��#u�q ��\#F OK ¿u"� �"�PÇ���
WULWLFHRXV Q� FDUWLODJH� f

W\SKXV Q
V OK �U�p�6 OK �w R�O�#�{�L�
� P�}w���qO���}�2 �#�4�X��Ç~ �u�P�Ä n"P�e" C#�[6O" P:"

�L��\�� �L�K P�}w������ �#�{�}X

Q� RI YHUPLV �w �AI�V��O� Q" �[I.
|_5� �$ �. ��#5E6 �O��L� ��~� � KO"K O"Pu��Ç\ DdX P.

�K�\��
YRFDO FRUG Q
V�

�ÇB�w L�pX {�L� � VLQJHU
V RU WHDFKHU
V QRGHV f

K#��Q K��J �"L¼ Q" �w �K"Pq" �6�¼ �#�+#�e ��O P. �w
{�L�� �6�¼ +#�e {�L�   �K�\�� K#=�" L��w�� �K#p5X"

��"O#zQ��$ {�L� #� #��L��"�J
^_Te\ec �QRG �X�OXV� >/�@ QRGXOH� f�	QRGXOL �¿�>

^_Tec �QR �GXV� >/�@ QRGH� f�	QRGL �¿�>

^_]Q �QR �PDK� ��F#� #� �#�K ���Py�#z �#��L�" Q

JDQJUHQRXV FDQFUXP RULV
 �#���K OK ���w �}X#�����6
Q�PÇ� �. P=�� � j�P\ �9~ ÆB�w �JQ 3O�¼ �. 	VWRPDWLWLV

�}X#�6 ��F#� OK � L��\�� 3O�¼n"Pe" �#�4q#. ���Py�#z
Æ� "L5��." 	Q�YXOYDH Q�SXGHQGL FDQFUXP SXGXLGL�

�L��w�� �5-� "O Py�K O�S#�#�.� V1X � O�S#�#�.�
^_]U^S\QdebU �QR �PHQ�NOD �FKHU�

Æ���6#�$ �#��#�5J#X L��#� #��#� �L\ �L�.�t-e �5W�X
��#y�#� �#��#� 4XP�q   ��P�m � #��W��#zO"

ELQRPLDO Q� 3#�"��F � �#�#�z �O"Nz�#� �5W�X
����z �V�> �L��K�#[� ��6� ��}w �K �}�X� �.

^_]Y^Q\ �QRP �¬�Q
O�

���#� ��X"   ��#� L�B #� Æ� �. b�.P�
^_]_WbQ] �QRP �R�JUDP� ��"Pz����
L�"�L\ ,6P� ��E� �. �w �L�. �>OK ��L�B |�#\ �O"K���
OK "O O�.R� �L�.�>OK �[t� ��O P. ¿u"� ��t5W� b�dJ �w
Q" Æ� P� 4�Ãu�� �KPw "L�2 �"P. �L��w�� ¿du P�l5� C�dX

�KPw �K#p5X" Py�K �#�4�Ãu�� |E� Q" �"�6�� P�l5� �K
^_^� ��. �� �LÄ P�m #� ��Ã� �. >/�@ ��}w �R>
^_^ S_]`_c ]U^dYc�QRQ�NRP �SRVPHQ �WLV�>/�@

�" �>�5�� �5�~���W� ����#�u Ph� Q" ���> |�~K �. �w �Ww
�4W��

����=� ��~#X |tÄ Lu#q  
^_^S_^TeSd_b �QRQ �NRQ�GXN �WHU�

{#t5��" "O 3O"P�F #�� O��� �5�W�P5�Ç~" ��#�X$ �. �w �"�K#�
��K#�P�m �#�#XO#�   �L�K���

^_^TYQRUdYS ��GL�DK�EHW �LN�

�4W��� �$ P��:'6 4E�6 #� �L[� K#=�" 4.#�K P:" OK �w �A�$
��5.#�KP�m  

^_^TYcZe^SdY_^ ��GLV�MXQN �VKXQ� Q" Æ� P� ��"�6#�
{�e OK ��#z "L> �#�{�}X Q" O�-Ä �"P. È�~������Q���Pw �K
�"P. ��Q���PwÆ� L�6#��Pw �K ��"�6#� #� {�"Æ�6��� ��Wt6
�����K {�e OK #� Q�5�� {�e OK ��#z "L> �#�{�}X �. O�-Ä
�K #�� ��Q���P�w �K �"O"K P5�JK {�}�X Æ� �Æ�6��� ��Wt6



^_^U\USdb_\idU � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � ^_b]_Sid_cYc

�4X" L�6#��Pw Æ� �"O"K �Py�K � L�6#��Pw
^_^U\USdb_\idU ��H�OHN �WUR�OÇLW�

{�}E�� 4~#�F OK � K�\���� ��R=�6 ���� ��. ��w �"�K#��
�L�w��� 4�"L� "O �5�W�P5Ç~"

^_^XU]U �QRQ �KÇHP� |J"K OK �L[� |_5�
4�¼�_J ��" #. �w K�O�� O#w �. ���$ �O#.OK ���P�qO�2 �t}F

�K�\�� 4q#� ���6�P2 |J"K OK
^_^�^Ueb_^Q\ �QRQ �Q²²�UR �Q
O�

#�� �-_�Ä �#y5�XK �L���w4�"L�P��m �#�{�}�X ��. b�.P�
�	�}z�O��� �#�{�}��X |9���
 #�{�}��X ����" Q" |Ç[5���

����O��P�m  
^_^_hi^_\ ) �QRQ�RN �V¬�QRO�

K��>� �O"KO#.L�a 3#-�wP6 �`Ã. OK �w �P1X" �L�[w �Ä��
�KO"K

^_^bUc`_^TUb �QRQ�UH�VSRQ �GHU� ��"��F #� KPq
j��@�� ^I[� U�P��Æ� ��}ÄP. ���X#��Ww "� Q" V2 �w
�#[� U�P�� �$ P."P. OK �5qPz O"Pu �#y�� OK ����" Z�w "�

�L�K���
^_^cUSbUd_b �QRQ �V¬�NUÇHW �HU� $ ���J ��Pz #. �KPq

�4W�� 	% #� $
 �T�� �K#� ��#F �" �L. 3#E\P6 �w % #�
^_^cU\V �QRQ �VHOI� �S�~������" OK
�K�J#� �K�JP�m   �4X" �>O#J �#��S�5�$ #. b�.P� ��Ã� �.

���#y�.
^_^c`USYVYS �QRQ �VS¬�VLI�LN� Æ� Q" �\#� �w �A�$ ��

��¼#_5J" P�m   �L\#-� LF"� �L\ �5J#�\ 4}Ä
#�" 4W�� �T�� |�#Ä Æ� ��}ÄP. ��t5W� O�e�. �w �A�$ ��

�KO"K ����Ä P:"
^_^e^Y_^ �QRQ�ÇXQ �\XQ� �#�#�5�" �KO�I� Y�>

��zKO�I� Y�>   ��y5WÇ\ O#BK �"�I5X" Æ�
^_^fYQR\U ��YL�DK�E
O�

�P�N24W�Q#� �P�N2#�4W�Q   ��L�#� �L�Q |.#uP�m
>?@8> 1DWLRQDO 2UJDQL]DWLRQ IRU ��
�O#5XP��2 �}��� �#�Q#���X
 3XEOLF +HDOWK 1XUVLQJ

�	����Ä 4\"L�.
^_b� Q" �-�wP6 	o~"
 �L��K�#[� ��#���\ L��[�2
�#���6" Q" �"�J#�\ ��L�. �P�=�Q �"O"K
 �Ã�-e �#�5J#X
��w �-�wP6 	+
 #� 4X" P��R�" O"K�J#\ �P�=�Q #. �w 	�.Pw
�}�5�� ��Pz Æ� K�J È�~���� �. 4-W� �$ �t}F #� �P�=�Q

�KO"K P5�w �&+
�
�

^_bQTbU^Q\Y^U �QRU �DK�GUHQ �DK�OLQ�

QRUHSLQHSKULQH� f���~#�OK$ O��
^_bQTbU^UbWYS ��DK�GUHQ�XUM �LN� �Æ�SP�OK$ O��
�L�\ {#Ã�q �$ �L��wD\P6 #� ��Pp��2" O�� �}�X� �. �w �A�$

�4X"

^_bU`Y^U`XbY^U ��HS �¬�QHI�ULQ� �����Ç6#w �Ä��
�����}y�#z V2 Æ�SP�OK$ �#���O�� �}¼" P5��W�" P6�O�� �w
��. HX#�2 OK � 4X" P6QO#�. Æ�SP��OK$ � D 4�¼#��J �"O"K
)6L�Ä � K�\�� D\P6 �� {#�OK$ ���L� Q" ��#[F" Æ�PE6
3OLuP�2 �O�XP2�Q"� � K�\�� K"Q$ ���W�#6�1�� �. HX#2 OK
��J O#[q �KP.�#. O�h�� �. 3"P6O#�5. Æ�� |Ç\ �. �w 4X"
,}u KPÇ}�Ä K�-�. �"P. R�� � K#F ���W�#6�1�� KO"�� �JP. OK
�-}�u �F"P> #� ,}u �L[� �"P-> ��#t5F" ��#XO#� {�J OK

�K�O�� O#w �. �u�PÄ
^_b] �QRUP� �{$�L�" #� 4.#: KOL�#5X"
^_b]Q\ �QRU �P
O� �{#�P�

��Ã�-e   ��L\ 4�-96 � �h�� j�� #. sq"�� ��
��#F �$ P5�~�}�� ���� P� �w �~�}E� 	o~"
 ���\ OK ��
	+
 �1 #� 1 �� �4X" {#Ãq �K#� Q" �Q� ��"��w " �PzÆ�
#�. ��.Pw �6" @�� #��$ OK �w Æ�6#p�~$ �#��.Pw�OL��
	/
 � Q� �� �4X" �L[� |_5� Py�K �.Pw �6" �K Q" Z�.
�S�OL��� #�� L�Ww�OL��� �#���� ��#F �w ��#�Æ��

�L�5W�� ���Ry�#> |.#u
^_b]UdQ^U`XbY^U �QRU �PHW�DK�QHI �ULQ�

Q" �`Ã. OK � K�\�� ¿qK O"OK" �w ��Pp� �2"O�� 4�~�.#5� �Ä��
�KO"K K�>� #�4q#.

^_b]�_�� �	{#�P�
 �Ã�-e ��Ã� �. >/�@ ��}w �R>
����#u � �LÄ#u #. s.#d� �~��Ã�

^_b]_R\Qcd �QRU �PR�EODVW� �4X�.��O��
�Æ�6#��Pw�6O" 4X�.�P5�O" ��

��#�z � 4X" 4X�.�P5��O" #�. nK"P5� ,}m" �w �"�S"� ��
�Ã�-�e P��X OK �O"K�5W� {�}X �. P6�¼#_5J" O�e�.
�	4X�.�~#y� #. �W�#t� OK
 K�\�� �5pz 4�X�P5�O" Å�}.
�P�X O"K�5�W� �#�{�}�X �}�#��Ç6 �}��FP��� O#���B
� 	4X�.�P5�O"�P2
 4X�.��O���P2 ���Ã�Æ�5�X�P5�O"
� Æ�}�q�6#��Pw�}��2 Æ�}�q�Q#��. �#�4X�.��O������

HU\WKUREODVW� f �L��\�� �L��#� Æ�6#��Pw�6O"
�4p¼ QRUPREODVWLF

^_b]_R\Qcd_cYc �QRU �PR�EODV�WR �VLV�

��"�I5X" Rl� �}�X� �. #�4X�.��O�� LF Q" Z�. L�~�6
^_b]_SQ\SU]YQ ��NDO�VÇHP �H�DK�

�4p¼ QRUPRFDOFHPLF ���J ��W}w �"R�� �K�. �Ã�-e
^_b]_SXb_]YQ ��NUÇRP �H�DK�

�Ã�-e O"Lt� �"O"K �#�4�X�P5�O" x�O ��Ã�-e x�O �"O"K
�4p¼ QRUPRFKURPLF ���.�}z���

^_b]_SidU �QRU �PR�VÇLW� �4�X��P�
�4X" �Ã�-e x�O � |Ç\ �Q"L�" Ph� Q" �w 4�X�P5�O" �Ä��

�4p¼ QRUPRF\WLF

^_b]_Sid_cYc �QRU �PR�VL�WR �VLV�



^_b]_W\iSU]YQ � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � >C194

�R�Pu �#�{�-}z #. b#-6O" OK ��J �Ã�-e 4�Ãa�
^_b]_W\iSU]YQ ��JOL�VÇHP �H�DK� HXJO\FHPLD� f

�4p¼ QRUPRJO\FHPLF

^_b]_[Q\U]YQ ��NDK�OÇHP �H�DK�

�4p¼ QRUPRNDOHPLF ���J ��X#52 �"R�� �K�. �Ã�-e
^_b]_c`Ub]YQ ��VSHU �PH�DK�

� K"LÃ����6 Ph����� Q" �Ã�-����e L���Q�6#�P1����X" L�~�����6
�4p¼ QRUPRVSHUPLF �vPE6

^_b]_dU^cYfU ��WHQ �VLY�

O#�[q |9�
 K�\�� ^I[� �Ã�-e ��6 � O#[q #. �A�$ ��
�	�Ã�-e ��J

��Ã�-e ��J O#[q �"O"K KPq ��
^_b]_dXUb]YQ ��WKHUP �H�DK�

�4p¼ QRUPRWKHUPLF ���J O#[q �Ã�-e 4�Ãa�
^_b]_f_\U]YQ ��YR�OÇHP �H�DK� ��Ã�-e ��J �=F
^_cU �QÇR]� Q" �"�5q#� ^_I6 �#�5J#X
�#y5�XK Q" �[I�. � ��#���. VF �`�Ä �"��Ä �. �w 3O�¼

�L��w �Ã>"P� �� P��_6 �. ����.   �L�w�� |�Ä Vp�6
VDGGOH Q�� VZD\EDFN Q�

�|Ç\ ���Q ���.   ��5qO�Pq |2 �"O"K ���.
^_cUR\UUT �QÇR]�EOÇHG� �Å#�K ��J   ����. Q" �R�P��J
>_cU]Q �QR�VH �PDK� �~�}X |J"K �$�Q�6�P2 Q" �W�>

�K�\�� �"���Pu �#�4��pÄ 8Ä#. �w 1�RFXODUXP |�#\
^_cU`YUSU �QÇR]�SÇHV�� /�ÇX�PÇ�� Q" �[I.

�L�P�z�� O"Pu �$ ��O P. ���\ �#��XLÄ #� �XLÄ �w
^_c�_�� ��O#��. ��Ã� �. >*U�@ ��}w �R>
^_c_S_]YQ\ �QRV�R�NR �PH�LO�

���#5XO#��.   ��$ Q" �L�P�z �#[�� #� �#5XO#��. �. b�.P�
^_c_WU^i �QR�VRM �¬�QH� ���"Q�O#��.
^_c_\_Wi �QR�VRO �DK�MH� �#��O#��. �L�.�t-e �}Ä

�4p¼ QRVRORJLF
^_c_`QbQcYdU �QRV�R�SDU �DK�VÇLW�

P��l6 �. OK#u � K�\�� �L�K �O#��. Æ� #. �"P�� �w ��W��#zO"
�KO�$ L�L2 "O �$ L�"�6��� �~� 4W� �$

>_c_`ci\\ec �QRV�R�VLO�XV� #�Æw Q" �W�>
#2�O" � �~#�\ �#Ç�P�$ Y�� ¿�#\ Æw 1�IDVFLDWXV |�#\

���Ä#e �#�5F" � �\��U�p�6 |u#� �
^_cdbY\ �QRV �WULO� ����. �#�G"O�X Q" Æ� P�
^_cdbe] �QRV �WUXP� ���#�PE� #� ��#y�� �-}t6 ��O"K
^_dQ\WYQ �QR�WDO �MDK� �4[2 KOK
^_dSX �QRFK� �n#Ç\ �zL�P.

�Py�K �`Ä #� �"�I5X" Æ� �-~ ��O P. ¿u"� �zL�P.
DRUWLF Q� GLFURWLF Q� f

FDUGLDF Q� |E� OK ¿u"� n#Ç\ 	�LÃ� OK
 ��

��-}u n#Ç\   ��LÃ� ÈOR. �#�E�" � �P� {#_6"
�0B ��O ��"Lu ��\#F OK ¿u"� n#Ç\ 	0B ��O OK
 ��

GLFURWLF Q� ���#2 4�X �.ÆB�w 4�> P��l6
�L\ �5W. Q" LÃ. �}¼#q�. O#[q ��E�� #� ��#�P\ ¾-� OK
�. ��#z �w Æ�6�PÇ�K ;�� Q" |-u � �~�� ���� �#��A�OK
O"P�u �K#p5�X"KO�� ��}I6 �O�K #� {�5X#�K �#�#2 ��#[� �"��Ä

�KP�z��
PDVWRLG Q� �L���5X#� �zL�P.
�"�I5�X" L���5X#�� �L��"Q DdX ��O P. ¿u"� s��Ä �q#Ç\

�K�\�� |_5� ��d.�K �}`Ä �p}J �d. �. �w {"O�1�6
SDURWLG Q� ��. �zL�P. �L�6�O#2 �zL�P.

�{"O�1�6 �"�I5X" L���5X#� �L�"Q � {�-�L�#� �J#\
5LYLQXV
 Q�� W\PSDQLF Q�

#. �w {"O�1�6 �"�I5X" ��#u�q �J#�¼ ZI. OK ¿u"� �J"O�X
�K�\�� P2 G#�¼ �KP2 ��#u�q ZI.

>_dUSXYc �QR�WHN �LV�

�"L��2�" �K"��#J Q" ��X O#�W. ��#�~" P5X" �#�O#� Q" �W�>
� x�O �"���u �$ �L. �w 4X" ��#� P-. �Ä�� 1�VFXWDWXV

�4X" �P�6 �#�O"�� �"O"K
^_dYVYQR\U �QR�W¬�IL�DK�E
O�

KO"K 3O�Pa �5~�K 4\"L�. V�"S$ Æ� �. �$ YO"Rz �w �A�$
���K"K YO"Rz   �	�O#��. L��#�


^_d�_�� �4[2 ��Ã� �. >*U�@ ��}w �R>
^_d_SX_bT �QÇRW�R�NRUG� �KO�w�6��
P��Q OK ��w #�{�}�X Q" �L�\ �5J#�X |Ç\ �"��"�5X" +#�e
��� vP5[� �_I[� � �L. ��~�" O�E� �#��O ��"L5." �"K�#�
�O�E�� 4}�ÇX" |�#Ç6 RwP� KO�w�6�� �KO"K O"Pu 	�"O"L.#�e

�K�\�� +�WE� �L.
>_d_UTbUc �QR�WR�HG �UÇH]� #�4�#� Q" �W�>
+P> �Ä�� 8Ä#. �w 4X" ��"QYO#J 4�#� �w 1�FDWL |�#\
�K�~$ "O �}�" 3#�"��F R�� � K�\�� �.Pz OK �L�[w )-~#m � O"L�#2

�L�w �K�~$ "O �#W�" 4u�� O�e�. 4X" �Ç�� � KQ#X��
^_hY_ec �QLN�VKXV� ���J� �#XO,�X$ ZI.�#�Q
>` �	�����51�
 QHSWXQLXP ��#���\ P_�Ä K#��
>@> �	����6�P2P�m �S�P5��
 QRQSURWHLQ QLWURJHQ ��
>@? >/�@ QLOSHURV ��
�L�\��� #� �KO�J 4�Ä���� �R�B @�� �L�\��� #� �KO�I�


�	R�B ���
>B5= 	VOHHS� f
 QRQ�UDSLG H\H PRYHPHQW ��
^c ����#: 	����
 ������}�. Æ� QDQRVHFRQG ��

>C191 QRQVWHURLGDO DQWLLQIODPPDWRU\ ��

�	�L���P5X" P�m +#�5~" � KOKLa
 DQDOJHVLF �DJHQW�

>C194 QRQVWHURLGDO DQWLLQIODPPDWRU\ GUXJ ��

�	�L���P5X" P�m +#�5~"La ��O"K




>C3<3 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ^eS\Uec

>C3<3 QRQ�VPDOO FHOO OXQJ ��

j��� Q" ���O 	�#eP�X
 ����XO#�w FDUFLQRPD �FDQFHU�

�ÆB�w {�}XP�m

>C>1 1DWLRQDO 6WXGHQW 1XUVH $VVRFLDWLRQ ��

�	�O#5XP2 �#��=[�"K �}� ��=�"


>CD QRQVWUHVV WHVW ��

^eSXQ �QRR �NDK� QDSH� f

�4p¼ QXFKDO

^eS\UQb �QRR �NOH�HU� ��"�5W�   ��5W� �. b�.P�

^eS\UQcU �QRR �NOH�ÇDV�

��. "O Æ��}w��� �#�L��X" ��w ��#���R��$ ��P�z Q" Æ� P��

�L��w�� ��R=6 Py�K 3��_E� � #�L�6��}w��

^eS\UQdUT �QRR �NOH�ÇDW�LG� ��5W� L�B #� Æ� �"O"K

^eS\UY �QRR �NOH�L� >/�@ �	#��5W�
 QXFOHXV ¿�>

^eS\UYS QSYT �QRR�NOH �LN� >/�@ �Æ��}w�� L�X"

j�� �K |�#\ �w K#�Q �~�Ç~�� �Q� �"O"K L�6��}w��P��}2 �Ä��

�4X" 51$ �'1$

^eS\U_SQ`cYT �QRR �NOH�R�NDS �VLG�

��w L�W1�w Æ� Q" |Ç[5�� U�P��� �#�5J#��X Q" �L��F"�

�KP�z��P.OK "O Æ��}w��L�X"

^eS\U_VeWQ\ �QRR �NOH�RI �X�JLO� ��5W� Q" �L\ O�K

^eS\U_XYcd_^U �QRR �NOH�R�KLV �WÇRQ�

�w #���5W�� �'1$ Q" �L\ �5J#X ���6�P2��}w�� VÇ}1�w

�L�K�� |�Ç[6 "O ��6#��Pw �}¼" �R>

^eS\U_YT �QRR �NOH�RLG� ��5W� ��-\ ��

�L�K R�Pu {�-}z RwP� OK ��#z �w L��#� �5W� ��#�5J#X ��

�K�\��

���P��� RwP� OK �w U�P�� 	Æ��}w��L�X"
 �Ç�5�S �K#� ��

�KO"K O"Pu

��. #��" 4X" ��Q���P�w ��#F �w �P5w #. �"�5W� ��F#� ��

�K�\��� K�LE� �5W� �#[m �}�X�

^eS\U_\_^U]Q �QRR �NOH�R�OR�QH �PDK�

P~��"Pz �K#� Æ� �5q#� �#�Q#X Q" |¼#F �#��5\O Q" �"�Ç-\

�4X" 51$ ��#F �#�5F" �w {�}X �5W� o�Ãa

^eS\U_\ec �QRR�NOH �R�OXV� >/�@ �	QRFOHROL �¿�>


�#y�#�> �w #�|X 4X#� �5W� OK �L��Ç\ � KPz ��#�5J#X

�4X" ��Q�-�O 51$ R5�X

^eS\U_`UdQ\ �QRR �NOH�RS �¬�W
O�

�"Pz �5W�   ��5W� ��X �. �L��w4wPF

^eS\U_`XQW_Sid_cYc �QRR �NOH�R�IDJ�R�VL�

WR�VLV�

�#�4�X�z #q �}�X� �. Py�K �#�{�}X �5W� �L\ �e#F"

^eS\U_`XY\U �QRR �NOH�R�IÇLO�

�w �W��"��w R�~#6#w ��#���\ �#�Z�w "� OK ��P5Ç~" �L��K

P�y�K ��#����\ �#���P�z ��. �L\ �K"K �#���P5Ç~" �$ OK

�4p¼ QXFOHRSKLOLF �L��\�� |_5� 	#�|�q�P5Ç~"


^eS\U_`\Qc] ��SOD]P �� �{�}X �5W� �X�2�6�P2

^eS\U_`b_dUY^ �QRR �NOH�R�SUR �WÇHQ� |Ç[5� �"�K#�

�Æ��}w��L�X" �. |_5� 	��5W�� |9�
 �K#X ���6�P2 Æ� Q"

^eS\U_cYTQcU ��VL�GÇDV� �L\ ��R=6 �w ���R�$

"O L��u � ��L���P�2 #�� ��O�2Q#. |�Ç[6 O�h�� �. L�Q��}w��

�L�w�� R�~#6#w

^eS\U_cYTU �QRR �NOH�R�VÇLG�� �L�Q��}w��

KPÇ}�Ä �}�X� �. L�6��}w�� ��R=6 P:" OK �w �6#-�wP6 Q" �Ç�

L��u Æ� Q" � K�\��� K#=�" ��#���\ s�Pe Q" #� Q"L�6��}w��

�4X" �L\ |�Ç[6 ��L���P2 #� ��O�2Q#. #. �"P�� 	Q�5�2


^eS\U_c_]U ��VÇRP� �#�VÇ}1�w Q" Æ� P�

P�Q OK �w Æ�6��O#w�� �#�{�}X OK K�>��'1$ � ��5W��

P. ¿u"� L��#� D�-W6 �#W>" 3O�¼ �.Æ���P5Ç~" /�ÇX�PÇ��

�L��\�� �L�K '1$ Q" �"�5\O

^eS\U_dYTQcU �QRR �NOH�R�WL �GÇDV� ��R=6 �w ���R�$

�L�w�� R�~#6#w "O 3#pWq�6O" � L�Q��}w�� �. L�6��}w��

^eS\U_dYTU �QRR �NOH�R�WÇLG� �L�6��}w��

�}��X� ��. Æ��}w��L��X" ��R=�6 P�:" OK �w �6#-�wP6 Q" �Ç�

#� ��O�2
 Q#. Æ� Q" #�L�6��}w�� �K�\�� K#=�" Q#�}w�� KPÇ}�Ä

��P�z Æ� � 	Q�-��O �Ww���K #�Q�-��O
 L��u Æ� 	��L���P�2

�L��\�� |�Ç[6 3#pWq

F\FOLF Q
V #��$ OK �w ��#�L�6��}w��

�A�$ ��-\ �"�t}F � K�\�� L���2 L�u Q" �6" �K �.3#pWq ��Pz

�w KO�$�� K�>� �. K�\�� |�Ç[6 F*03 � F$03 OK �w

�L��w�� |�Ä �~�}X |J"K ����#: �#�P.�#�2 �"��Ä �.

^eS\U_dYTi\ �QRR �NOH�R�WÇLG�LO�

��L�6��}w�� �L�#��u#. Æ�

^eS\U_d_hY^ �QRR �NOH�R�WRN �VLQ�

�{�}X �#��5W� Q" ��X ��

�{�}X �#��5W� P. P:�� ��Ww�6 j�� P� ��

^eS\Uec �QRR �NOH�XV� >/�@ �	QXFOHL �¿�>


���\ Æ� �RwP� �5W� ��

Q" |Ç[5� {�}XÆ� |J"K OK ��Pw ��W> �{�}X �5W� ��

{��}w�� L�B #� Æ� #�Æ�"L�" �"�5W� vQ#� #[m Æ�

��X�2��}w�� � ����~ ��6#��Pw

�#y5�XK |J"K OK ���Ã� �w �-_Ä �#�{�}X Q" ���Pz ��

#�. �Ç�KR�� b#-�6O" �"O"K � L��O"K K��>� �RwP� �-_Ä

�L�5W� �T�� ,_ÄÆ� �#��5\O

P_�Ä �L��K|�Ç[6 �#��6" Q" �-�wP6 �. �~$ ���\ OK ��

#� �¼#_5J" ,�wP6 Æ� {�Ç~�� �}¼" �Ç-\ #� �RwP�

�K�\�� r�e" 3#-�wP6 Q" ���Pz

�4p¼ QXFOHDU DWRPLF Q� f ��



^eS\Uec � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ^eS\Uec

DPELJXRXV Q� ��y�-�$ �5W�

�ÄP�q � �t}�F ��#.Q È "� +#_Ä" �5wPF �#��5\O �5W�

���-� �5W�   �j#I�~"|_. OK ¿u"� �DFFHVVRU\�

DQWHULRU ROIDFWRU\ Q� Q" �P[5�� �#���Pz

��#��. Q#�2 �#�5�" Q" �w ��#��. �"P=� #. �5I��$OK �#���O��

3#Ç�PE�6 #���$ Q" �`Ã�. � L��w��� 4wPF �� «K nPe �.

�L��w�� 4q#�OK ��#��. �"P=� �#��5\O Q" "O �W2#��X

DUFXDWH Q� ��F#� OK ¿u"� �-_Ä �#�{�}X �5W� ��

YP5�Wz ��#���y5�W> P�. |�J"K��. ��w U���#6�1���

�L�w�� �e#F" "O ��~�-�L�#p��" �LÄ#u �#�6 )-�Pt6 � L.#���

��X�u �5W�  

Dd�X �P5�Ww #�J �K#�� �h��#�� ÆB�w �F"�� Q" �Ç� ��

�j#I�~"|_. �P� ��#�� ��Ç\

DWRPLF Q� #���6�P2 Q" |Ç[5� �6" Æ� �RwP� �5W�

#��" L�K��� |�Ç[6 "O �6" �Q� �hÄ" 4�Wu �w #���P6�� �

���6" �5W�   �K�\�� |�#\ "O �$ Q" �ÇB�w �=F #��6

EDVDO Q�� Q�EDVDOLV Q" �¼#_5J" ��#���Pz

OK s��Ä O�e�. �w �P5Ww #J �K#� Py�LÇ� #. c-6P� �#��K�6

�L�O"K O"Pu Rl� �u#X ��#u�q 4�Wu � Rl� �#��PÇ���

��"�LÄ#u �5W�  

Q� FDHUXOHXV �#���O�� �w "P5� ¿�=6

Q" �Ç� ��#z � L�O"K O"Pu U��~�PXU�w�~ P�Q OK �w �5�#�y�2

�L��$�� O#�\�. �}J"K P~�Ç�6O �#��5W�

Q�FDXGDWXV �X�u� |��e �P5Ww #J �K�6

� KO"K Æ�KR� b#-6O" �$ {�e �#�6 OK �-�#> �d. #. �w �}Ç\

�O"K� «K �5W�   �L�K�� |�Ç[6 "O ��6#�P5X"��� ��#6�2 #.

FHQWUDO QXFOHL RI WKDODPXV

�#���� OK �w �>O#J � �}J"K O#����"P5��" ÆB�w �5W� �K

�U���#6 �RwP� �#��5W�   �L�"�5qPz O"Pu �}J"K O��L�

FHQWURPHGLDQ Q� RI WKDODPXV

��5[2 U���#6 O#����"P5��" �#��5W� ��P6�� «K � ��P5zOR.

FRFKOHDU QXFOHL �#�5�" �p}J � ��"Lu �#��5W�

#�6 �w ���R}F �R�}�K ,_Ä ���R}F ZI. �WF �#�P-�q

���. {#_�6" |E�� OK "O ��#5E�6 �"�AI�� ��#�2 �K�L��F

����R}F �#��5W�   �L��w�� O�_E� R��2 � j#I�~"|_.

FXQHDWH Q�� Q�FXQHDWXV

U�6#���w U�~�Ç�X#q �#��5\O �w j#I�~"|_. OK �"�5W�

�L��w�� V2#��X �$ OK

'HLWHU
V Q� ��-�#> O��-�5X� �5W�

QXFOHL YHVWLEXODUHV� f

GHQWDWH Q�� Q�GHQWDWXV �#��5W� Q" �5W� ��P5zOR.

�KO"K O"Pu �AI� L�pX �K#� OK �w �"�AI� s��Ä

GURSOHW QXFOHL LQIHFWLRQ� f

HPEROLIRUP Q�� Q�HPEROLIRUPLV

KP�z �5W� � O"K��"L�K �5W� ��. �w �ÇB�w �"�AI� �5W�

P�:" ��#u��q �"�AI�� �#���#�2 P�. � KO"K O"Pu �JORERVH�

�KO"Nz��

Q�HQGRSHGXQFXODULV

OK � U���#6�1��� �}�J"K {�W1�w OK ��w ÆB��w �"�5W�

�KO"K O"PuU�L�~#2 U�.�}z �}J"K �-~ 3O�#=�

IDVWLJLDO Q�� Q�IDVWLJLDWXV� Q�IDVWLJLL

OK cX� cJ �. Æ�KR� �AI� �t�Ä �#��5W� ��P6�}J"K

��O#�B �d. otX

Q�JUDFLOLV �V�}�X" Pz �5W�

V�}��X" Pz �#��5XK n#�~" �w j#I�~"|_. OK ¿u"� �"�5W�

�L��w�� V2#��X �$ OK j#I�

K\SRJORVVDO Q�� Q� RI K\SRJORVVDO QHUYH

�j#I�~"|_. OK ��#.QP�Q ,_Ä �"L-� �5W�

���#.QP�Q ,_Ä �5W�  

LQWHUSHGXQFXODU Q�� Q� LQWHUSHGXQFXODULV

�PpF �5[2 DdX OK ��#w �Rl� �#���#2 ��. OK �w �"�5W�

�KO"K O"Pu 	O��Ç��L2P5��"
 �"��#2 ��.

OHQWLFXODU Q�� OHQWLIRUP Q�

�}J"K {�W1w �-�#> 4�Wu OK ��#w cdI� �W> Q" �[I.

�L�K�� |�Ç[6 "O U�L�~#2 U�.�}z � ��#6�2 �w
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 n�m

�4p¼ SHULQHSKULDO ���}w n"Pe" �#�4q#. Py�K
`UbY^Ue] ��QH �XP� ����P2
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,X#�5�#� �#�{#�y�X �}�X� �. Q#X�#.Pa 4XOK#� O#�� Q"
�L�$�� |�Ä �. �P�z�}> Q#X�#.Pa �L\ {#ÃqP�m s�Pe Q"
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��P�N2#�Æ�PE6 �O�K   �L�K HX#2
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`UbY_TYS �SÇHU �H�RG �LN�

��"�O�K   �L�w�� K�Ä �h�� ��#�Q |¼"�q OK �w �A�$ ��
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`UbY_dYS ��R�WLN�
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`UbY_fe\Qb ��RY�X�ODU�

�Æ�I6 Æ� n"Pe" ��
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`UbY`b_cdQdYdYc ��SURV �WDK�WL �WLV�

�3#5X�P2 n"Pe" �#�4q#. +#�5~"
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�#[F" n"Pe" �#�4q#. +#�5~"
`UbYc`\U^YdYc ��VSO¨�QL �WLV� �{#Ee �u#p¼ DdX +#�5~"
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��P�� n"Pe" �#�4q#. +#�5~"
`UbYcdQ\cYc ��VWDKO �VLV� �V�~#5W�P2
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LQIOXHQ]DO S�� LQIOXHQ]D YLUXV S� ������2 �Ä��

#. � K�\�� K#=�" "R�"�}p�$ U�P�� P:" OK �w �L�[w ���Ã�� K#F

�K" Vp� �y�6 �L. KOK KOK�}z �zL�#�OK U#WF" �#. ,6

�������2 #�. 4X" �Ç��� � 4X" �"P�� ���O L�#=6 � L�L\

�K�\ O"K�aO#Ä {#�P5w #.

LQKDODWLRQ S� DVSLUDWLRQ S� f ��

�vPE� �#�O#I. r#[�5X" Q" �\#� ������2�Ç��P. ��

LQWHUVWLWLDO S� ������2 o}5I� j"��" Q" Æ� P� ��

�K�\��^I[� ���.#��. 4q#. �L\ ��Ia #. �w

���O Æ�6#2��L�" Q�P-�q ��

LQWHUVWLWLDO SODVPD FHOO S�

4q#. �zL\��Ia #. �w ������2 o}5I� j"��" Q" Æ� P� ��

�L��\�� ^I[� ���.#��.

�Æ�6#2��L�" ���O Q�P-�q ��

LQWHUVWLWLDO SODVPD FHOO S�

P�:" OK ��w ������2 Q" �Ä�� ����O#w V�5W�X����2 ������2

K"P�q" � �"O"��JP��\ � K�\��� K#=�" ���O#w V�5W�X����2

��#F �~�}X R�O3"OM �KQ#X�� �5-� "O �5J#. ����" #� o�Ãa

�L��\�� �L�K ��O 4q#. OK #�|X#�X�2

.OHEVLHOOD S� �OL�~L�Pq ������2

OK ¿��X� L���w�� �.#�5~" �#�"K�Rz " #. �"P�� ������2 �Ä��

�K�\�� K#=�" ����W-}w ������2 P:" OK �w ��O +�~

OLSLG S�� OLSRLG S�

��m�O ���X"P�1X$ Q" �\#� ���X"P�1X$ ������2

OREDU S� �w �K" #. �"P�� K#F {#�P5w #. ������2 ��

������2 j�� ��P6¿�#\ � K�\�� K#=�" ��O Æ� OK ���Ã�

�4X" �w�w����2

SQHXPRFRFFDO S� f ��

OREXODU S� EURQFKRSQHXPRQLD� f

P\FRSODVPDO S�

�#������2#�X�2�Ç�� Q" �\#� ��~�" Æ�1�6P�m ������2

3LWWVEXUJ S�

�}��X� ��. ��w #�P����T~ �O#���. ��. ��-�\ �������2 �Ä����

O#�BK �"O#���. OK � L�$�� K�>��. /HJLRQHOOD PLFGDGHL

�K�\�� �L�K ����" oÃa

SQHXPRFRFFDO S�

��������2 v�w�52P5X" Q" �\#� O#.�~ ������2 j�� ��P6¿�#\

SQHXPRF\VWLV S�� 3QHXPRF\VWLV FDULQLL S�

LQWHUVWLWLDO SODVPD FHOO S� f

SULPDU\ DW\SLFDO S� ������2 KLÃ5� j"��" Q" �"Lw P�

#�� #�R5�Ç�O #�X�2�Ç��� L��#�� ��#��P5�w #. Q" �\#� K#F

U�P��� #�� U�P�����K$ P�h�� ��#�U�P��� #�� � #�L���w

�"R�"�}p�$"O#2

UKHXPDWLF S� ,6 �L�[w ���Ã� � OK#� �aO#Ä

n�5�J" � ����O ¿��X� L�#=�6 #�. ��w K#��F ��W�6#����O

���.#��. C#[6O" O����~$ �"KRz " �L��P[�2 )Ã�PX |���WÇ��q

�4X" �"P�� �"Q�PÇ� 4�P6O$ �

YDULFHOOD S� 3"O�9. K#=�" {#-�K �. �w ������2 �Ä��

�#��� P�:" OK O#�Ç\$ O�e��. � 	�#mP��}�.$
 �W�O"� �5X�2

� L�L\ 4X" �Ç�� �O#��. �#���#[� �L�$�� K�>��.U�P��

�L�\#. ���X �Wpu L�L\ KOK � �R�52��� �qPX |�#\

YLUDO S� P�h� ��#�U�P�� Q" �\#� ������2

��W�O"� #� "R�$�}p�$"O#2 "R�"�}p�$ U�P�� U�P����K$

ZKLWH S� S�DOED� f

`^Ue]_^YS �QRR�PRQ �LN� SXOPRQRU\ 	�
 ��

�������2 �. b�.P� ��

`^Ue]_^YdYc �QRR �PR�QL �WLV�

SQHXPRQLD� f���O +#�5~"

K\SHUVHQVLWLYLW\ S� �Ä�� �K"Q ��P. Æ�SP~$ 4�~���~$

�w �~$ 3"OM OPÇ� r#[�5X" �.4-W� 4�X#WF K#�KQ" Z�w "�

��>"�� Q" LÃ. 4Ä#X L�B � L�$�� K�>��. O#w |E� OK ���Ã�

�K�\�� Q#m$ �SP~$ #.

`^Ue]_^�_�� ���O ��Ã� �. >*U�@ ��}w�R>

`^Ue]_^_SU\U �QRR�PRQ �R�VÇHO� �|X�O�}2 ��



`^Ue]_^_SU^dUcYc � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � `_T_`Xi\\Y^

¿u"� n#Ç\ Q" �9� ��O 4q#. �t5q �zKQ ��P�. �|X����2

����X �Wpu �O"��K OK

SQHXPDWRFHOH 	�
 f ��

`^Ue]_^_SU^dUcYc �QRR�PR �QR�VHQ�WH �VLV�

���O R5�X"O#2

`^Ue]_^_SidU �QRR�PRQ �DK�VÇLW� �O����~$ {�}X

`^Ue]_^_`QdXi ��QRS �DK�WKH� ���O �O#��. j�� P�

`^Ue]_^_`Uhi �QRR�PR �QDK�SHN �VH�

��F"P> |�Ä �}�X� �. ���X �Wpu �O"��K �. ��O 4�-96

`^Ue]_^_bbXQ`Xi �QRR �PR�QRU �DK�IH�

���O �KQ ��I.

`^Ue]_^_cYc ���O �O#��. j�� P�

`^Ue]_^_d_]i ��QRW �DK�PH� ���O YP.

`^Ue]_`UbYSQbTYe] ��SHU �¬�NDKU �GH�XP�

�KO#Ç�P2 �PpF OK Q#z #� "�� K�>�

`^Ue]_`UbYd_^Ue] ��SHU �¬�WR�QH �XP�

�r#p¼ �PpF OK Q#z #� "�� K�>�

`^Ue]_`UbYd_^YdYc ��SHU �¬�WR�QL �WLV�

�r#p¼ �PpF OK Q#z #� "�� #. �"P�� 4���5�P2

`^Ue]_`\UebYdYc ��SOÇÇRR�UL �WLV�

SOHXURSQHXPRQLD 	�
 f

`^Ue]_`iU\_WbQ`Xi ��SL�¨�ORJ�UDK�IH�

���}w �A�y~ |J"K �. "�� #� �T�Ww " s�OR6 {#-�K �. �q"Pz��K"O

`^Ue]_`i_`UbYSQbTYe] ��SL�R�SHU �¬�NDKU �

GH�XP� S\RSQHXPRSHULFDUGLXP� f

`^Ue]_`i_dX_bQh ��SL�R�WKRU �DNV�

S\RSQHXPRWKRUD[� f

`^Ue]_bQTY_WbQ`Xi ��UD�GH�RJ �UDK�IH�

��T�Ww " #� "�� s�OR6 {#-�K �. �q"Pz��K"O

`^Ue]_bUdb_`UbYd_^Ue] ��UHW�UR�SHU �¬�

WR�QH �XP� �r#p¼ o}J �#`q OK "�� K�>�

`^Ue]_dQSX_]UdUb ��WDK�NRP �̈ �WHU�

��u#[�5X" �"�� �#�P> �P�z �Q"L�" {L-�

`^Ue]_dQSXiWbQ`X ��WDN �H�JUDI�

��Wp�6 �"�� 4ÄPX 4-: �"P. �"�}�X�

`^Ue]_dQhYS ��WDN �VLN� �Vp�6 4ÄPX ��h�6 �. b�.P�

`^Ue]_dX_bQh ��WKRU �DNV� �Vw "O�6����2

�.P�a �=�5�� OK ���Ã�� ��w ,�> �#`q OK Q#z #� "�� K�>�

�aP�� �#�L���" P�q �JP. #� 	Q#. #� �"�.Pa Vw "O�6����2


�K�\�� K#=�"

`^Ue]_d_]i �QRR�PRW �DK�PH�

SQHXPRQRWRP\� f

`^Ue]_fU^dbYSe\_WbQ`Xi �QRR �PR�YHQ�

WULN�X�ORJ�UDK�IH� Rl� �#��d. �q"Pz��K"O

�Q#z #� "�� s�OR6 {#-�K �.

@^Ue]_fYbec �QRR �PR�YL�UXV� �X �#�U�P��

�K"��#��J �#�U�P���� Q" �W����> ��Wp�����6 {#�5�����X

�Wp��6 {#�5��X ��X �#�U�P��� |�#�\ "L�P���RÇ��" O#2

�Y��������2 U�P�� � �#z� �#W�"

@>8 SDUR[\VPDO QRFWXUQDO KHPRJORELQXULD ��

�	��#-\ �"�}�F �O���.�}z���


@? >/�@ �	�w " O�J ��#�K �"O Q"
 SHU RV ��

@_ �	�����~�2
 SRORQLXP ��#���\ P_�Ä K#��

@?
�
�	�T�Ww " �-W� O#[q
 R[\JHQ SDUWLDO SUHVVXUH ��

�K�\�� �5\�� R�� S2
�
�3R

�

`_S[ �SRN� ��}.$ {�5X�2 �T�� �. {�5X�2

`_S[Ud �SRN �HW� �4W.�. #� �W�w

HQGRFDUGLDO S
V KO#w�L�" Æ�6�P}ÇX" �zL\��Ia

UO#� 3O��$ �A�OK P�Q 0B �d. �O"��K OK ,}m" �w �O"L>

�K�\�� K#=�"

JLQJLYDO S� �aP� �#�4�Ãa� OK �w �"�9~ �"K�#�

4q#�. ,�PI�6 ��L�. �9~ �L\ ÈOR. P:" OK � K�\�� s��Ä

�L�$�� K�>��. {#5�K��P2

SDFHPDNHU 3� �#�L�~ �¾-� O�6"P�S �w �5X�2P�Q ��F#�

OK ���Ã�� � L��\�� �5\#w �$ OK �}J"K Q#X�#.Pa �#y5XK

�K�\�� �K"K O"Pu�#5W2 4[2 ��F#� #� V�~"O�5Ç2�P2 �#�\#q

SHULRGRQWDO S� �#�#y�~ s�Ä OK �w �"�9~ �"K�#�

+N�> O�����~$ k�5X �}¼" cJ {#Ç�2" DdX OK � {#5�K��P2

�KO"K O"Pu �L\

`_S[]Qb[ �SRN �PDKUN�

�{�5X�2 Æ� Q" �L�#� #> �. �5qO�Pq O#ÇX"

`_TQWbQ �SDK�GDJ �UDK� �#2 4W\ 4[y�" OK �XPt� KOK

`_TQ\WYQ �SR�GDO �MDK� �#2 KOK

`_TQ\YS �SR�GDO �LN�YHUVLRQ� f�#�#2 �}�X� �. �L\ �#=�"

`QTQbdXbYdYc �SRG �DKU�WKUL �WLV� �#2 |¼#p� +#�5~"

`_TYQdbi �SDK�GL �DK�WUH� �FKLURSRG\ f

� KQ"KP2��� #�2 Q" 4-�u"P�� � �Ã~#d�� ��. �w �__I6 �Q�F

|�#\ "O �$ �F"P>� ���O"K �#�OK � �X#�\,�X$ ���6#�$

�4p¼ SRGLDWULF ��Ç\R2#2   �K�\��

`_T�_�� �#2 ��Ã� �. >*U�@ ��}w �R>

`_T_SidU �SRG �DK�VÇLW� ��#[F" ��� {#�}6�2" {�}X

�4X" #2 |Ç\ �. �.#Ã[�" L�"�Q �K"LÃ6 �"O"K �w ��}w {�P��}z

�SHGLFHOV�

`_T_Ti^Q]_]UdUb �SRG �R�GL�QDK�PRP �H�

WUH� �#2 r#X 3�`Ä3OLu^�I[6 �"P. �"�}�X�

`_T_Ti^YQ ��GLQ�H�DK� SRGDOJLD� f

`_T_\_Wi �SDK�GRO �DK�MH� SRGLDWU\� f

`_T_`Xi\\Y^ �SRG �DK�ILO�LQ� ���}�q�K�2 ��QO



`_T_`Xi\\e] � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � `_Y^d

`_T_`Xi\\e] ��ILO�XP� ��L\ Æ[J �#���R�O� #��[�O

UHVLQ� f �3RGRSK\OOXP SHOWDWXP

`_U� L��\�� Q#m$ L��[�2 ��" #. �w �6#l~ �Ã~#d� �"P.

�L��w �Ã>"P� L��\�� j�P\ SH� #. �w �6#�}w �.

`_W_^YQcYc �SR�JR�QL�DK�VLV�

��#�Q OK Z�O L\O #� Z�O LF Q" Z�. L\O

`_W_^Y_^ �SR�JR �QH�RQ� ���#B ��"Lu ��#�� �dt�

�`_YUcYc ��K"K |�Ç[6 �5J#X ��Ã� �. >*U�@ ��}w �R>

�4p¼ SRLHWLF

�`_YUdY^ �SRL�H �WLQ� ��h�6 OK �w ��#����O�� Q" Æ� P�

�L��O"K 4~#�JK �d�E�� ��J �#�{�}X o}5I� j"��" K"LÃ6

�4p¼ �SRLHWLF

`_Y[Y\�_�� ��h��#� ���z #��z ��Ã� �. >*U�@ ��}w �R>

`_Y[Y\_R\Qcd �SRL �N¬�OR�EODVW ��

��Ã�-eP�m |Ç\ �"O"K 4X�.�P5�O"

`_Y[Y\_SidU ��VÇLW� |Ç\ �"O"K R�Pu {�-}z

|Ç\ �X"K {�}X  �EXUU FHOO� O#. {�}X L��#� �Ã�-eP�m

4�X�51���~" 4�X�5�#��w $ nL��� {�}���X �VLFNOH FHOO�

�4�X�6#��5X" #� 4�X�PpX" 4�X�5W�\

`_Y[Y\_Sid_cYc ��VL�WR�VLV�

���J OK �Ã�-eP�m {#Ç\" �"O"K �#�4�X�P5�O" K�>�

`_Y[Y\_TUb]Q ��GHU �PDK� 3"P��l6 #. �"P�� {�5J"

��Ç~ ��Ç~ P�#i K#=�" 8Ä#. �w 4X�2 Æ�q�P6$ � �"��"Ly�O

�K�\��

`_Y^d �SRLQW� �ÆB�w �dt� #� ��F#� ��

��dt�   ���\ Æ� R�6 �#�5�"

#� �dt� Æ� OK �W.$ vPB L��#� DdX Æ� �. �XP5XK ��

�^I[� |E�

S�$ OK �w Æ�q"Pz��K"O Æ�P5��~#pX 4��Ä

��P6�5�W> P�. � K�\�� �K"K ^�I[6 PX GP��� �q"Pz��K"O

�L��"Q k�5�X #�6 ����. ���"Lu O#J Q" �L��J �"�I5X" ZI.

�4X" �O��Rz #� �"�I5X" O����~$

DFXSXQFWXUH S� DFXSRLQW� f

S�% �q"Pz��K"O OK �w Æ�q"Pz��K"O Æ�P5��~#pX 4��Ä

��#�� cJ �dt� ��P6�p}J � K�\�� �K"K ^�I[6 PX GP���

�4X" �����z�2 � �"L�K ���#2 4�Wu ��. OK ¿u"� PÃt6 OK

ERLOLQJ S� OK �L�$�� Y�> �. �$ OK ¿�#� �w ��#�K

	4�#��O#q �>OK ���
 K"Pz�5�#X �>OK ��� OK +$ #�OK DdX

�Y�> �dt�   �L�$�� Y�> �.

FDUGLQDO S
V o}5I� �#�c�E� ��O P. ¿u"� �e#t� ��

"O O�� �#�j#Ã\ �L\ O"L�L2 #� K�O� P�W� �w �[B O#WÇ�"

�L�w�� ^I[�

�Q" L�6O#-Ä �w �y~ �K�O� ��#�K |J"K OK ¿u"� �dt� O#�B ��

�{#���5Ç2��}�" �y5W>P. �K � v#�}�"�Pw #X |_p� �K

FUDQLRPHWULF S�

���=�> �P�z �Q"L�" �"P. ¿>P� �L\ 4.#: b#t� Q" �Ç�

IDU S� O�e�. ��\ Æ� �w �"�dt� ��P6O�K

�K�\�� �L�K 4F"P5X" {#F OK �[B �}�X� �. Da"�

S� RI IL[DWLRQ

�K�\�� 4.#: �$ ��O P. L�K �w �"�dt� ��

Æ� Q" ��t5W� O�e�. �w ��#��6P2 �w ��Ç-\ OK �"�dt� ��

�L��\�� RwP�5� �$ ��O P. L��$�� ��\

IUHH]LQJ S� K#�=�" �. j�P\ ¿�#� Æ� �$ OK �w ��#�K

��>OK ��
 K"Pz�5�#X �>OK Pp¼ +$ KO�� OK #�K ��" �L�w��

�K#�=�" �dt�   �	4X" 4�#��O#q

LVRHOHFWULF S� �w {�}E�Æ� S+ �Æ�P5Ç~"�R�" �dt�

3P>#�� �Ç�P5Ç~" �"L�� |J"K �. O"KO#. {�Ç~�� Æ� �$ OK

�L�w���

MXJDO S� �#��-~ �}�X� �. �L\ K#=�" ���"Q OK �w �"�dt�

�4X" ¿u"� Æ�6#��y�Q �"�I5X" �O��Rz #� � �L��>

ODFULPDO S� Æ}2 �Ç\" ���2#2 ��O P. ¿u"� Np��

�B#��OK Q" Æ\" �$ �"O Q" ��w ��[B �}J"K ���"Q �. Æ�KR�

�K�\�� ��}I6 �Ç\" �#�{�Ç�~#�#w �. �Ç\"

0F%XUQH\
V S� OK �¼#_5J" 4�X#WF �"O"K �dt�

�P¼#�J O#�J ���. �}¼#�q ��X Æ� OK )-�Pt6 �w 4�W�L�#2$

�KO"K O"Pu n#� � ��#u�q ��"Lu

S� RI PD[LPDO LPSXOVH �Wpu ��O P. ¿u"� �"�dt�

U#WF" P6��u #> ��� Q" 0B �d. �#.Pa �w �}E� OK ���X

|J"K �"�L�K ��. �#`q ���=�2 OK �Ã�-e O�e �. � K�\��

30, ��O#_5J" 4��Ä �KO"K O"Pu ��#5W2 cJ

PHOWLQJ S� �PS� �$ OK �w ��#�K ��P5�w

�+�M �dt�   �L�w�� �L\ +�M �. j�P\ L�#> �W> Æ�

QHDU S� s}d� Æ�KR� �dt� �Da"� L�K �dt� ��P5Ç�KR�

� 4X" s.#d�6 �L�Ä c�"P\ OK � ��#��6 �. �[B P� KO�� OK

s.#d6 Q" �K#p5X" #. �[B �K P� L�K �dt� �-W� Æ�KR� �dt�

�4X"

QRGDO S
V �O�e �w ��#��. �5W�X O�E� P. ¿u"� �dt� �K

�Ä#Ã\ L5q"�� #��$ Q" �Ç� ��O P. �w ���6P2 � L�"�5qPzO"Pu
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�LXO��� Y��z ��. ����O Æ�6#2��L��" Q�P-��q |9��� ����O
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�	,_Ä #� L�O� �#�P\ Q" �"�J#\
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U�FXWDQHXV �d�E� c}5I� ,_ÄÆ� Q" �"�J#\

�L�K�� ,_Ä 4X�2 Q" �"��F#� �. �w 	�"P."� #� �"O�$
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��. ��w �5�\"L��. 4-�u"P� x��#�� �R�O��#�P. � �5\"L�.
�KO"K L��w '6 4X" �L�\ ���Ã�6 3�Ç[�#. �L\ �P.�O O�h��
GDWD ��6#Ä�e" Æ�#.
 #��K"K Æ�#. �Q" L�6O#-Ä 325 �"R>"

��. �>��6 ��L. O#��. P� Q#�� KO�� 3#Ä�e" ��#F �w 	EDVH

4XP��q �4X" O#���. �}Ã�q 3��Ç[� � �O#���. ^�I�[6

4X" �"�L�Ä 3�Ç[� ��#F �w �SUREOHP OLVW� 3�Ç[�

^I[� �w �SODQ� �[t� �L�O"K �>�6 �. Q#�� Pa#F {#F OK �w

4qP[�2 �¼�J �KPw L�#. �B |Ç[� P� #. b#-6O" OK L�w��

�#��[t�� �L�$ |�Ä �. �#��.#�QO" {#F CP\ |�#\ O#w

|�XP�2 �#��6 ��P��m � Æ\R�2 3"O�5�XK �O#5XP�2 4-u"P�

|�JK O#��. Q" 4-u"P� OK ��t5W� O�e�. �5\"L�. �#�4-u"P�

62$3� f �L�5W�

bUSbU]U^d �UHN �U¬�PHQW� Py�K �E\P6 �K#� #� r"R.

UHFUHPHQWLWLRXV �K�\��� +N�>Q#�. ���J |�J"K �. �w

�4p¼

bUSbeTUcSU^SU �UH�NURR�GHV �HQV� �#���#[� K�Ä

�4p¼ UHFUXGHVFHQW �4u�� K�-�. Q" V2 �O#��.

bUSbeYd]U^d �UH�NU ÇÇRRW �PHQW� ��#�6�PwO

P9w "LF �"R�� �. �L�XO #6 VÇ}qO Æ� �=�OL6 Z�"Rq" ��

{��e ��. �5q#��� P��l6 3L\ �"O"K Æ�PE6 �w ��#y��

�L�#=�"��

�"L¼ �L�}. �Ã�-eP�m � ¿�PX Z�"Rq" �. �S�~��K�" OK ��

r��e" �$ 3L�\ OK o�pJ Z�"Rq" �}�X� �. �L\ K#=�"

�K�\��

#. �"P�� �L\ {#Ãq �5wPF �#�LF"� K"LÃ6 ,6P� Z�"Rq" ��

��K"O" �}`Ä 3#a#-t�" 3OLuZ�"Rq"

���"L�I�6 �#�{�Ç�~��q �JP. �$ �}�X� �. �w �L��"Pq ��

�L��w�� ]#J �zLÄ#u |Ç�X Æ� OK L\O �. j�P\ ��~�"

bUSdQ\ �UHN �WDO� �	��5wO
 �K�O 4X"O �. b�.P�

bUSdQ\WYQ �UHN�WDO �MDK� SURFWDOJLD� f

bUSdUSd_]i �UHN�WHN �WDK�PH� SURFWHFWRP\� f

bUSdYVYSQdY_^ �UHN�W¬�I¬�ND�VKXQ�

��KPw D�E_6 #� ^~#J ��t5W� |�Ä ��

�¿�#� Æ� �KPw ^~#J #� �O#.�K P�dt6 ��

bUSdYdYc �UHN�WL �WLV� SURFWLWLV� f

bUSd�_�� ���5wO ��Ã� �. >/�@ ��}w �R>

�Ã�>"P�� L��\�� j�P\ SURFW�R�� #. �w �6#l~ �. ���A��

�L��w

bUSd_QRT_]Y^Q\ �UHN�WR�DE�GRP �¬�Q
O�

��Ç\ � ��5wO �. b�.P�

bUSd_SU\U �UHN �WR�VÇHO� �|X�5wO

��S"� |J"K �. ��5wO �t5q �zKQ ��P�.

bUSd_S_\YdYc �UHN�WR�FR�OL �WLV� SURFWRFROLWLV� f

bUSd_SedQ^U_ec ��NX�WD �QH�XV�

�4X�2 � ��5wO �. b�.P�

bUSd_\QRYQ\ ��OD�EH�DO�

�O�S#�#�.�� ��5wO �. b�.P�

bUSd_`Uhi �UHN �WR�SHN �VH� SURFWRSH[\� f

bUSd_`\Qcdi ��SODV�WH� SURFWRSODVW\� f

bUSd_cS_`U ��VNÇRS� SURFWRVFRSH� f

bUSd_cYW]_YT �UHN�WR�VLJ�PRLG�

���5wO {#��Rz�P2 ZI. � L����y�X ��~�w ��#�5�" ZI.

bUSd_cYW]_YTUSd_]i ��VLJ�PRL�GHN �WDK�PH�

�L����y�X�5wO �5\"KP.

bUSd_cd_]i �UHN�WRV �WDK�PH� SURFWRVWRP\� f

bUSd_ebUdXbQ\ �UHN�WR�X�UH �WKUDO�

��K ��" ��. b#-6O" #� � �"P.#[�2 � ��5wO �. b�.P�

bUSd_edUbY^U ��X�WHU�LQ� ��FO � ��5wO �. b�.P�

bUSd_fQWY^Q\ ��YDM�¬�Q
O� �S"� � ��5wO �. b�.P�

��K ��" ��. b#-6O" #� �

bUSd_fUcYSQ\ ��YHV�¬�N
O� ��#9� � ��5wO �. b�.P�

��K ��" ��. b#-6O" #� �

bUSde] �UHN �WXP� �ÈOR. �K�O ��#�5�" ZI.

�4p¼ UHFWDO ��K�O 4X"O  

bUSdec �UHN �WXV� >/�@ ���t5W�

bUSe]RU^d �UH�NXP �EHQW� ��L�."�J �ZwQ"OK  

bUSe`UbQdY_^ ��NRR�SHU�D �VKXQ� 4[zQ#. � K�-�.

��"P-> �K�-�.   �3OLu �4��X

bUSebbU^SU ��NHU �HQV� �O#��. �#���#[� 4[zQ#.



bUSebbU^d � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � bUV\Uh

�4p¼ UHFXUUHQW �K�Ä   ��$ K�-�. � �K��� Zw�Pq Q" LÃ.

bUSebbU^d �UH�NXU �HQW� >/� UHFXUUHQV@

��Ã>"O ��L��wK�Ä   ��"L-� nPe �. #� ,tÄ �. 4[zQ#. ��

�K�-�. Q" LÃ. �L��wK�Ä ��

bUSebfQdY_^ �UH�NXU�YD �VKXQ�

�,tÄ 4�X �. #�E�" #� �L\ �J

bUT �UHG� �}�X� �. �w �}¼" �#�x�O Q" �Ç� ��

�K�\�� L�~�6 4��O |.#u �O�� o�e ;"��" ��P6����e

�#� � 	������� QP )-�Pt6


�4�¼�_J ��" #. �y�O �K#� #� x�O ��

VFDUOHW U� Æ�S�~��. x�O �"��Ä �. �w �Q$x�O �Ä��

�K�\�� nP_� #��.PB �"P.

bUTYQ �UH �GH�DK� ��O� �}FP� �	UHGLDH �¿�>


|�#�Ç6 �#.R�� ��R}F �L. OK �w K�6#�P6 �#�|y�" Q" �JP.

�K�\�� #�O#wPX #� P5JK �.#�KO K#=�" 8Ä#. � L.#���

bUTY^dUWbQdY_^ �UHG�LQ �W¨�JUD �VKXQ�

��L�K ,�X$ #� �5qO 4XK Q" ZI. Æ� P��Ã6 #� ���P6 ��

8Ä#. ,wP� vPE�Æ� Q" �[I. �$OK �w ��"�O �L��"Pq ��

OK #���6 ���" Q" Z��2 ��w K�\��� |�#w �[�w "� K#=�"

�L�$��� K�>���. vPE�� |�#�w �Ä��=�� #�. ����>"����

�|w ��"�J"Pq  

UHLQWHJUDWLRQ 	�
 f ��

bUT_h �UH �GRNV� �#�F" � ���X"L�Ww "

R[LGDWLRQ�UHGXFWLRQ� f

bUTeSU �UH�G ÇÇRRV �� �L�"KPzQ#.� ���P6 ��

��y5WÇ\ �5J"L�" #> P�h� �Ã�-e |E� �.

��L\ #�F" 	���\ OK
 ��

��Q"L�" #� �Q�Z�#w ��

bUTeSYR\U �UH�GRR �V¬�E
O�

��L��\�#�F" 	���\ OK
 �P�N2|�}t6   �|�}t6 �. OK#u

bUTeSdQ^d �UH�GXN �WDQW�

�#�F" � ���X"L�Ww " Z�w "� OK ��P5Ç~" �L��K

bUTeSdQcU ��WÇDV� �`Ã. ��#X" OK �w �"�S"�

O�e�.�w �"�L��wR�~#6#w �#�Z�w "� �T���. #�Q#5w�KO�L�Ww "

�K#p5X"KO�� L�O"K 4���" 4�~�.#5� Æ� �KPw #�F" �"P. KPp��

�KP�z�� O"Pu

�D�U� �K �. ��P5X�5W6 4[zP. |.#uP�m �#�F" �w ���R�$

�. P=�� ��R�$ ��" K�-�w �L�w�� R�~#6#w "O ��P5X�5W6�OL��

�K�\�� PwN� V�> OK +M#w �W�5�K�Pq#�P� K#=�"

bUTeSdY_^ ��VKXQ�

��Q"L�"#>   �s5q #� �y5qOOK �y5WÇ\ C�¼" ��

�5qPz P6�}w O�e�. #� �K#� Æ� �. �S�OL�� �KPw �q#a" ��

��L\ #�F"   ���P5Ç~"

FORVHG U�

�YP. ��L. � 4XK �}�X� �. �y5WÇ\ �5J"L�" #>

RSHQ U�

��$ |E� |J"K OK YP. K#=�" Q" V2 �y5WÇ\ �5J"L�" #>

bUTe`\YSQdY_^ �UH�GRR�SO¬�ND �VKXQ�

��KPw P."P. �K ��

���#6�K 3O�¼ �. 3��F K�Ä ��

GXSOLFDWLRQ 	�
 f ��

bUU^dbi �UH�HQ �WUH� 4q#. Q" �"��F#� �O#.�K Æ�PE6

|Ç��X L�B #� Æ� OK �w KPp�� V~#1��" Æ� �}�X� �. �-}u

�w #6 #� #=.#� �#��#.Pa K#=�" �. P=�� ��#z� L.#��� ��"K"

4q#. 4X" �O�Pa O�.R�Æ�PE6 K#=�" �"P. �K�\�� ��5�O$

�"�td�� � L\#. �5\"K O"Pu �P�N2#�Æ�PE6 4�Ãa� OK ,}u

��O#�.�K K�O�   �L\#�. �qP�e Æ� �5��"L� v�}. O#BK �$ Q"

�4p¼ UHHQWUDQW

bUVUUTY^W �UH�IÇHG �LQJ�

#�� �K��. #5\#�� �O�K Æ� Q" V2 �Ã�-�e ��Nl��6 �O"PuP��.

��O#.�K ��Nl6   ��O"K�Q�O

bUVUbbUT �UH�IHUG �� OK �w �WF �"�L�L2

�K�\�� vOK Æ�PE6 KO�� |E� Q" P�m ��#Ç�

bUV\USdY_^ ��IOHN�VKXQ�

�+#6Q#. U#ÇÃ�"   �P�W� Æ� OK �5[zP. #� �KQ O�K ��

�K�\�� K#=�" U#ÇÃ�" P:" OK �w �P��_6 ��

�#y��� OK #�P�z #� "L¼ O�� j#Ã\ 4[zQ#. �. Æ�R�q OK ��

�K�\�� r�e" M�p� |.#uP�m DdX �. KO�JP.

V~#1��" �$ OK �w �UHHQWU\� �O#.�K K�O� Q" �¼#J �Pq ��

;�PJ O�h�� �. "O �5q#� Z�#w �P�N2Z�w "� Q" �"�td��

Æ� Q" O�-Ä �#> �. V1X � L�w�� ¿du {#5W�K 4q#. Q"

�L�w�� 4wPF �}>� ,tÄ �. � KKPz��P. P�W� �$ Q" O"L�

bUV\Uh �UH �IOHNV� �VÇ}qO

O#wK��J Z�w "� j�� P� |w ¿�> ��.#6Q#. |�Ä #� 4wPF ��

�K�\��� �#=��" �-_�Ä �#y5�XK �d�X"� #�. ���w �T����

�Z�w "� +#6Q#. |�Ã~"VÇÄ  

DEGRPLQDO U
V

��Ç\ 4X�2 Æ�PE6 {#-�K �. �Ç\ 3�`Ä½#-t�"

DFFRPPRGDWLRQ U� �#y�� OK �w �y��#�� 3"P��l6

x�6 �Q" L�6O#-Ä � L��\�� K#=�" Æ�KR� L�K #. �[B s.#d6

��XL�Ä +LE�6 Z�"R�q" � #���[B +O#t�6 Æ�KP�� �L\

�s.#d6 VÇ}qO  

$FKLOOHV WHQGRQ U� WULFHSV VXUDH U� f

DFRXVWLF U�

�L�L\ �"L¼ �.Z�w "� OK �.#wO �}`Ä½#-t�"

DQDO U�

�LÃt� ��F#� 4X�2 Æ�PE6 P:" OK LÃt� P5Ç�pX" ½#-t�"

DQNOH U� WULFHSV VXUDH U� f



bUV\Uh � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � bUV\Uh

DXGLWRU\ U� Æ�PE6 P:" OK �w VÇ}qO j�� P�

�"�hE~ �L\ �5W. 3O�¼ �. �T���. ���R}F �R�}�K ,_Ä

�K�\�� K#=�" ��#�z #� �"L¼ �L��\ P:" OK �[B �K P�

%DELQVNL
V U� ,tÄ nPe �. #2 4W\ 4[y�" �L\ �J

K#=��" ��P�� �#���" O 3#Ã�#�a OK �w #2 ow Æ�PE6 P:" OK

�4X" �Ã�-e �"O"�JP�\ OK VÇ}qO ��"K�>� �5-~" �K�\��

%DENLQ U� �}�X� �. �KO�$ O#[q VÇ}qO ��" OK

8Ä#. O"�JP�\ 4XK �K P� ow ��O P. 4XK 4W\ �#5[y�"

�K�\�� �� �#�K �L\ Q#.

EDURUHFHSWRU Æ�PE6 �. 4-W� �WÇ}qO HX#2

U�u � L�6�O#w U���X 	�#�O�51XO�O#.
 �O#[q �#��L�P�z

3OLu ,}u �#.Pa {P5�w s�Pe Q" ��J O#[q ��h�6 3O��$

����J r�PÄ Pdu � �-}u �#�½#-t�"

%H]ROG U�� %H]ROG�-DULVFK U�

Æ�PE�6 Q" �\#�� �WÇ}�qO �KO#�w�K" P�. � ���W�#6�1����

O#[qL�a �#�L���~#Ç~$ �}�X� �. ,}u ��#���\ �#��L�P�z

�#��$ �.#[� K"�� � ��J

ELFHSV U�

��$ ��L�#6 �. �KQ �.Pa �#y�� OK �Q#. PX�K �}`Ä½#-t�"

%UDLQ
V U� Æ�T}2 ��� ��Q#. ���W�#5Ww "

���"Q O#�B 4�Ãa� OK �5qPz O"Pu �#y�� OK �L\ �J

EUDLQ VWHP U
V Rl� �u#X DdX OK �w ��#�VÇ}qO

� �qP�X �t}�F Æ�KP� �#�VÇ}qO L��#� L��\�� ��h�6

ÈP� �#�O#�Ã� Q" #�VÇ}qO ��" �K�-� K�>�� �Vp�6 {P5�w

�L�5W� �Rl�

EXOERVSRQJLRVXV U� U�X��T��1X"�-~�. �}`Ä½#-t�"

�V��2 4[2 4�Wu �. �.Pa �KQ �. HX#2 OK

FDURWLG VLQXV U� P:" OK ,}u �#.Pa �L\ �5W�$

�L���Ç�Pw n�P`m|E� OK L�6�O#w �#�P\ P. O#[q �KO�$ KO"�

&KDGGRFN
V U� #2 4W\ 4[y�" OK ���W�#5Ww " K#=�"

3#Ã�#�a OK ��w ��>O#J vQ�u P�Q 4�Wu Æ�PE6 {#-�K �.

�K�\�� �L�K ��P� �#��"O

FKDLQ U� �"Lw P� �wVÇ}qO �PX Æ�

�L��w�#��. � L��w��� |��Ä �LÃ�. VÇ}qO vPE� �"��Ä �.

��"�P�=�Q VÇ}qO   �L�5W� |�#w 4�~#Ãq

FLOLDU\ U�

���#zT� VÇ}qO   �s.#d6 �#y�� OK Æ�KP� 4wPF

FLOLRVSLQDO U� 4�X OK Æ�KP� j#W6"

��KPz 4X�2 �. v#�KOK Æ�PE6 �KO�$ KO"�

FORVHG ORRS U� �w �[[w VÇ}qO ��-\ �WÇ}qO

HX#2 �W��#Ç� Q" Æ.L�q 4q#�OK �#y�� OK Æ�PE6 �$ OK

�L�w�� "L�2 Z�#w

FRQGLWLRQHG U� UHVSRQVH� f

FRMXQFWLYDO U�

���E5}� V�~ �#y�� OK #�Æ}2 �L\ �5W. VÇ}qO

FRUQHDO U� ����Pu Æ�PE6 �#y�� OK #�Æ}2 �L\ �5W.

FRXJK U� �#��"O Z\�2 4�X#WF #. �w �Ã�#u�

�. #���#Ç6 {#t5�" �=�5� OK � j#I�~"|_. �dX"� #. � �Wp�6

�K�\��� �qP�X K#=��" ��. P=��� � Q#�m$ È "� ,_Ä �}�X�

��qPXVÇ}qO  

FUHPDVWHULF U� 4X�2 Æ�PE6 P:" OK �`�. �L\ ¿�>

�Æ�PE6 4�X �#�� OK � �"O |J"K � �}> 4�Wu OK

GHHS U� WHQGRQ U� f

GLJLWDO U� +RIIPDQQ
V VLJQ	�
 f

GLYLQJ U� � �u�PÄ �-}u r#-d�" OK �w �WÇ}qO

�>P�\ ��F OK � KO"K 4~#JK �T�Ww " gpF O�h�� �.Æ�~�.#5�

���" �K�\��� K#=��" 3#��"��F � �#W�" OK +$ |J"K �. �KQ

�KO"K K�>� �"O"L�#5W2 � �#zL�P2 �#zL�RJ OK VÇ}qO

HOERZ U� WULFHSV U� f

HPEUDFH U� 0RUR
V U� f

ILQJHU�WKXPE U�4W\ 4[y�" �5qPz O"Pu � �L\ Æ�KR�

|_p�� �L�\ ��J #�. �"P��� P�y�K �#5��[y�" P��."P��. OK

OK {#�T��#qP5���" |_p�� ���W�#5�Ww " � {#�T��#q�2O#w #5�

����#2 4�X �. ��#[� 4[y�" �KO�$ O#[q �#y��

JDJ U� SKDU\QJHDO U� f

JDVWURFROLF U�

��~#J �LÃ� �. "Nm K�O� Q" LÃ. �K�O �W�5~#5W�P2 Z�"Rq"

JDVWURLOHDO U� Q#. � ���}�" vPE6 Z�"Rq"

��~#J �LÃ� �. "Nm K�O� �#y�� OK {#ÇX��}�" �A�OK �L\

JUDVS U� �#5[y�" �KPw �Pz #� �L\ �J

OK �Ã�-�e O�e��. ��w #�2 #�� 4XK o�w Æ�PE�6 {#-��K ��.

��5qPz VÇ}qO   �KO"K K�>� �"O"�JP�\
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�K�O�� O#w �. #�"L¼ L�L[6 �"P. �w �O"R." ��

]#J V�#wPq Æ� �#�Y#Ã6O" �$ OK �w �Ç�P5Ç~" O"L� ��

KO"��� OK V�#wP�q �#��� Q" �Py�K 3#\#Ã6O" �}�X� �.

��#XO �#X�� PzL�L[6   �K�\�� ��K�#�Q#X Py�K

bUc_bR �UH�VRUE �� �+N>Q#.   ��O#.�K +N> #� 4\"KP.

bUc_b`dY_^ �UH�VRUS �VKXQ�

��"�I5X" |9� �K#� Æ� �`� � ��R=6 ��

UHDEVRUSWLRQ� f ��

bUc`YbQR\U �U¨�VS ÇLU�DK�E
O�

�Vp�6 |.#u �Vp�6 �"P. ,X#�� ��

ÆB��w �q#�w �Q"L��" ��. �L�\ r#[�5X" �"P. �w �A�$ ��

�L\#.

bUc`YbQdY_^ �UHV�S¬�UD �VKXQ� � �T�Ww " {K#-6 ��

����6 |�#\ �L. �#�{�}X � �> ��. OK �.Pw L�Ww "�K

� ���J ��. #�{����~$ Q" �T��Ww " O#[5��" �	�KQ#��. � �K


�. �T�Ww " {#t5�" � �#�{���~$ �. ��J Q" �.Pw L�Ww "�K

�Vp�6   �#��$ Q" �.PwL�Ww "�K � �L. �#�{�}X

YHQWLODWLRQ 	�
 f ��

Q" �w �L�Q �#�{�}X Æ�~�.#5� �#�L��" Pq ��~�}X Vp�6 ��

�L��Ww " �~$ K"��� K�\��� �5qP�z �T��Ww " �$ s�P�e

� +$ �.P�w �P��Ww "�K � K�\��� K"Q$ �SP�" L��\��

�L��\�� ;O#J {�}X �}�X� �. �L�Ww " 3��_E�Py�K

DEGRPLQDO U� �}�X� �. �L�Ä O�e�. �w �Wp�6

���Ç\ Vp�6   �K�\�� �#=�" �z "Pq#�K � �Ç\ 3�`Ä

DHURELF U� #�"P5W.�X �JP. ��6"L�Ww " |�L-6

OK Z��w "� ���" Q" �L\ K"Q$ �SP�" �w �E\P6 3��_E� �.

��Q"�� Vp�6   �KP�z�� O"Pu �K#p5X"KO�� �`� L��"Pq

DQDHURELF U� Q" �SP�" �$ OK �w Vp�6 �Ä��

�[t� �$ OK K"Q$ �T�Ww " � K�\�� K"Q$ ��#���\ �#�Z�w "�

��Q"���. Vp�6   �KO"L�

DUWLILFLDO U� �L. P. �P�� {#�Ä" s�PeQ" Vp�6 �#=�"

#. #� �Ç�P5Ç~" �#�P> �}�X� �.Æ��Pq ,_ÄÆ�PE6 s�Pe Q"

��Ä��_� Vp�6   ��#�K �. �#�K Y�O Q" �K#p5X"

%LRW
V U� ��L�B �#�8Ç� #.�"P�� �#6�w� ¿�PX Vp�6

�4X" ��=�> |J"K O#[q Z�"Rq" �L��K�#[� �w �"���#:

&KH\QH�6WRNHV U� �L\ K#�Q � �w #. �"P��Vp�6

�L��w�� K�Ä �h�� O�e�. �w ��2$ �#��O�K � s�Ä Æ��5�O

FRJZKHHO U� �YP2 #. �&�6 �K #. �"P��Vp�6

HOHFWURSKUHQLF U�

�Æ��Pq ,_Ä �Ç�P5Ç~" Æ�PE6 �}�X� �.Vp�6 K#=�"

H[WHUQDO U� ��>O#J Vp�6   ���J � ��O �#�� #�Q#z {K#-6

LQWHUQDO U� ���J� �L. �#�{�}X �#�� #�Q#z {K#-6

��}J"K Vp�6  

.XVVPDXO
V U� � .XVVPDXO�.LHQ U� �"��ZdÄ

�K�\�� �L�#[� �Wp�6 Q�L�X" OK �w s��Ä � ¿�PX Vp�6

SDUDGR[LFDO U� �[I. #� ��� �$ OK �w Vp�6 �Ä��

"��� Q" P�2 �KQ#. {�e OK � "�� Q" �~#J �K {�e OK ��O Æ� Q"

�z "Pq#�K <}q #� ;"�� ���X �Wpu OK �w �5�Ãa� P�h� K�\��

�K�\�� �L�K

WLVVXH U� LQWHUQDO U� f

bUc`YbQd_b �UHV �S¬�UD �WHU� YHQWLODWRU 	�
 f

FXLUDVV U� YHQWLODWRU� f

'ULQNHU U� ����$ ��O� ��#Ä �#.Q OK �w ��#y5XK

K#=�" �"P. �KP5Wz O�e�. #�3L� ��" Q" Z�2 � K�\�� �L��#�

�w 4X" �R}q �RI� |�#\ � 4qO�� O#w �. �Ä��_� Vp�6

Q" ;O#J OK O#��. PX ctq �w ��E� �. KP�z��P. OK "O O#��. �L.

� �p�� O#[q P��l6 s�Pe Q" �Ä��_� Vp�6� K�\�� ¿u"� �$

�K�\�� �#=�" 4-9�

bUc`YbQd_bi �UHV �S¬�UDK�WRU �H�

��Wp�6   �Vp�6 �. b�.P�

bUc`Yb_]UdUb �UHV�S¬�URP �̈ �WHU� �P5��P�1XO

�Vp�6 4�Ãa� ���Ã6 �"P. �"�}�X�

bUc`_^cU �UH�VSRQV �� P��l6 #� |�Ä j�� P�

UHVSRQVLYH �Z��w "� HX#�2   �vPE� Q" �\#� 4�Ãa�

�4p¼

DFXWH SKDVH U� �w Æ�S�~��R�q �#�L��O Q" ���Pz

��JP. � �.#�5~" �#�L��" Pq �.Pa 4��pÄ j�P\ Q" LÃ. ��w

Z�"R�q" �Q" L�6O#-�Ä � L��\��� K#=��" ��JL��. 3��5��J"

�u�PÄ �P�N2M�p� Z�"Rq" ,6 �PX OK K#F Q#q �#����6�P2

�Æ�S�~�6#2 �Æ�~�.#5� 3"P��l6 �

DQDPQHVWLF U� VHFRQGDU\ LPPXQH U� f

DXWRLPPXQH U� ��S�5�$�6" Æ� ��}ÄP. ����" Z�w "�

FRQGLWLRQHG U� Æ�PE6 Æ� �. 4-W� �w �[�w "�

�5I�y�"P. �#Ç�" �L\ �eP\ Q" |-u � K�\�� K#=�" �eP\

��eP\ Z�w "�   �4X" �5\"L� K�>� �$ �L\



bUcd � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � bUdU

JDOYDQLF VNLQ U� 4��#t� P��l6

�Æ�6#1�X �-_Ä ��}I6#. �"P�� 4X�2 �Ç�P5Ç~"

LPPXQH U� ����" �5W�X Z�w "� j�� P�

�dX"� ����" �K#.�5�$ L�~�6 |�#\ ��S�5�$ vPE� Æ� �.

�Æ�S�~������" |�E6 � �~�}X

SULPDU\ LPPXQH U� U#�6 ��~�" OK �w ����" Z�w "�

�#��K#.�5�$ O��i #. 4X" �"P�� � K�\�� K#=�" �S�5�$ #.

Z��w "�   ��Q�O L��B �5p��� �O�K Q" LÃ. ��J OK �¼#_5J"

���~�" ����"

UHOD[DWLRQ U� Æ�S�~��R�q 3"P��l6 Q" ���Pz

OK � Æ�6#1��X +#_�Ä" �#y5�XK 4�~#Ã�q Z�#�w ,>�� �w

Q" �_I�[� ��F"��� Æ�PE�6 Q" LÃ��. �Q#��X�" O$ �=�5���

s�P�e Q" 3"P��l�6 ���" 4X" �Ç��� K�\��� U���#6�1��

O�e��. Æ.L�q���. � �PHGLWDWLRQ� �-u"P� L��#� ��#�Y�O

�L��\ #t~" K�J �.K�J

VHFRQGDU\ LPPXQH U� ����K OK �w ����" Z�w "�

HX#�2 #. � K�\�� K#=�" �LÃ. �#�U#�6� �S�5�$ #. U#�6

OK P5��w P��J'6 �#��Q� �S�5��$ Q" �P6��w O"Lt�� �. P6��u

����" Z�w "�   �4X" �"P�� ��~�" ����" Z�w "� #. �W�#t�

�����#:

WULSOH U� �RI /HZLV� OK �w �5X�2 �"�}FP� �XZ�w "�

"L5." OK �L�w�� Q�P. L�w O"R." Æ� cX�6 �.Pa �KO�$ KO"� P:"

V1X K�\�� K#=�" ���#5W�� �L\ K"Q$ |�~K �. �R�Pu cJ

L�$��� K��>� �. cJ ��" n"Pe" OK �R�Pu Q" �Ã�X� �td��

�ZKHDO� P��w �Ãa�� �K" �=�5� OK PJ$ �}FP� OK � �IODUH�

�K�\�� K#=�"

XQFRQGLWLRQHG U� �L[� �K"K ��}Ã6 Z�w "�

�eP\P��m vPE� �. 4-W� �Ã�-e O�e�. �w �[�w "� ��Ã�

��eP\P�m Z�w "�   �L�w�� Q�P.

bUcd �UHVW� �YQO� �4�~#Ãq Q" LÃ. 4F"P5X" ��

�u#�. k~#�. �W��#zO" |J"KOK �w ��#��O 4q#. Q" �"�Ãdu ��

��L�#��u#.   �4X" �L�#�

4XK
 PA��K Æ� Q" ��#-�5�[2 ��. �w �"����a 4�Wu ��

�L�w�� Æ�w vPE5� |�XO#2 	�"L�K

DGUHQDO U
V ��q#a" ��}w r�q KLm

LQFLVDO U� � OLQJXDO U� � RFFOXVDO U�

|�XO#�2 	�"L��K 4XK
 PA��K Q" �"�����a #�� �R}q ZI.

�L�w�� Æ�w R6�P2 Q" ��#-�5[2 �. �w vPE5�

VXSUDUHQDO U
V ��q#a" ��}w r�q KLm

bUcdU^_cYc �UH�VW¨�QR �VLV� �T���. �L��wK�Ä �y�6

|�Ä �}�X� �. ��~�" {�5J" C�¼" Q" LÃ. �w �-}u �A�OK �y�6

�4p¼ UHVWHQRWLF �K�\�� K#=�" �F"P>

bUcdYV_b] �UHV �W¬�IRUP� �+#�e �. ��-\

bUcdYdedY_^ �UHV�W¬�WRR �VKXQ�

�#��"Q Q" V2 �L. K"L5�" OK ���> PX K�J �. K�J �P�zO"Pu

�PX

bUcd_bQdY_^ �UHV� W²�UD �VKXQ� �. 4[zQ#. �#t~" ��

Æ� �5qPzO"Pu #� 4��X 4[zQ#. P�h� ��[�2 4�Ãa�

����P6   �K�J �Ã�-e 4�Ãa� OK ZI.

OK �w �"�}�X� #� �L. Q" �[I. |�#w #� �-W� �Q#XQ#. ��

�4p¼ UHVWRUDWLYH �K�\�� �K"K O"Pu �$ �#>

bUcdbQY^d �UH�VWU ÇDQW �� Æ� �KPw {P5�w #� K�LE�

�4Ã�#�� �P�z�}>   �O�Q {#�Ä" s�Pe Q" j�a��

bUcdbYSdY_^ �UH�VWULN �VKXQ� ��Q#XK�LE� 4�K�LE�

�4p¼ UHVWULFWLYH

LQWUDXWHULQH JURZWK U� �,8*5� �Q� �K�. P6���#2

OK �y}�#F �X #. b#-6O" OK |�#5�XP2 L¼OK �K Q" L~�6 �#y��

�. ,8*5 �L��$�� #��K �.^I[� j#�5>" Æ� OK �w ��"K"Q��

���PuP��m #�� 	�Ã�-�e Q" P5�w �K P� Lu � �Q�
 ���Pu 3O�¼

�K�\�� �#�. 	�Ã�-e Lu �Ã�-e Q" P5�w �Q�


bUcecSYdQdY_^ ��VXV�¬�WD�VKXQ�

��#�F"   �4X" �KP� P�#i OK �w �KPq �. 3#�F �L�"KPzQ#.

FDUGLRSXOPRQDU\ U� �&35� KPÇ}�Ä KL=� �O"PuP.

Q" �\#� �P�#i ��#�z #� ÈP� #� �-}u 4W�" Q" V2 ��O �,}u

�R> �K �|}Ä P�#X � �Wp�6 4W�" �zL\ rPm �y5qPz rP.

��5W. �-}u S#X#� � �Ä��_� ����6 Q" L�6O#-Ä &35 �}¼"

bUcecSYdQd_b ��VXV�¬�WD�WRU�

��Wp�6 4W�" O#BK K"Pq" OK Vp�6 j�P\ �"P. ��#y5XK

bUdQY^Ub ��WÇDQ �HU� #� �"L�K �w �"�}�X�

�KO"K�� �y� K�J D�E¼ 4�Ãa� OK "O |�XO#2 PA�K

bUdQbTQdY_^ �UH�WDKU�GD �VKXQ�

�L\O P�J'6 �4Ã�#�� �P�J'6

LQWUDXWHULQH JURZWK U� UHVWULFWLRQ� f

PHQWDO U� �K�. P6���#2 #. �"P�� ���M {�5J" �Ä��

{�5J" � ����Ä cX�5� LF Q" �O#�\�� KPÇ}�Ä �>�6 |.#u

���" �K�\��� �L�#�[� �}�#�Ç6 �O�K OK �w �t.#d6 O#5qO OK

cX�5�� 	�����
 o�p�J j"���" ��. ,4 ��. �5�W. {�5��J"

�L�.��Wt6 	�� Q" P5�w 
 s��Ä� 	�����
 L�L\ 	�����


����M �zL�#�,tÄ   �K�\��

SV\FKRPRWRU U� 4�~#Ãq �R�~"P�S �L\L�w

��5wPF ��"�O �zL�#�,tÄ   ���#�W> � ��"�O

bUdSXY^W �UHFK �LQJ�

��KQ s«Ä   ��KPw Å"Pp5X" �"P. 3OLuP2 � �K"O"P�m Y�6

bUdU �UH �WH� >/�@

��Ç-�\   �����J r�PÄ Q" |Ç[5� �T�� �. �L�A�2 ��OK �Ç-\

����O�6

U�DUWHULRVXP R�O �#��#�P\ Q" |Ç[5� �Q���5X#�$ �Ç-\

�L��\ |�L-6 ÈP��� #� {��P6O$ �. �w �$ Q" |-u ��#w



bUdU^dY_^ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � bUdYSe\e]

DUWLFXODU U� �L��\ |_5� ���J �#�ÈO Q" �"�Ç-\

��$ n"Pe" #� |_p� Æ� OK Py�LÇ� �.

PDOSLJKLDQ U� VWUDWXP JHUPLQDWLYXP� f

U�PLUDELOH �#�P\ ��Wt6 Q" |¼#F �u�PÄ �Ç-\ ��

�O#.�K �w P6ÆB�w r�PÄ Q" �K#�Q O#�W. K"LÃ6 �. L�O� #�

�L��K�� |�Ç[6 LF"� ÈO Æ� � L�L���2�� �� �.

L�6�O#�w �#��#�P�\ ���. OK ��w Rl�� ��#�P\ Q���5X#�$ ��

L�6�O#�w �#�P\ ����e Q�-��P6 P:" OK � �}J"K � �>O#J

�K�\�� K#=�" �}J"K

U�RYDULL OK �w �"�`�. �Ç-\ P�h� �"�Ç-\

OK #��" L�$��� K��>� ��. 8���� ����> |��Ç[6 ��~�" |F"P�

�K�O�� ��. Q" ��#WzOR.

U�VXESDSLOODUH QP� OK �w #��#�P\ Q" �"�Ç-\

�KP�z�� O"Pu �OK P~�Ç�6O � �P}�2#2 �#���� ��.

U�WHVWLV �}�X� �. �w �u�PÄ �Ç-\

�K�\�� �5J#X �`�. OK Pp����X �#��~�~

U�YHQRVXP �ÆB�w �#�L�O� Q" |Ç[5� �Q���5X#�$ �Ç-\

bUdU^dY_^ �UH�WHQ �VKXQ� ����W�#6O

�w �K"�� �L�#� �u#. L��#� 4�Ãa�Æ� OK �5\"K �y� L��"Pq

R6�P�2 �5�\"K ��y� #� �L. OK L��\�� D\P6 �Ã-�e O�e�.

�U#-5F"   ��#�K |J"K OK D�E¼ 4�Ãa� OK ��"L�K

bUdYSe\Q �U¨�WLN �X�ODK� >/�@ UHWLFXOXP ¿�>

bUdYSe\Qb ��ODU� �Æ-̄[� ��Ç-\ Æ� �. ��-\

bUdYSe\QdUT ��OÇDW�HG� UHWLFXODU� f

bUdYSe\QdY_^ �U¨�WLN �X�OD �VKXQ�

��Ç-\ Æ� K�>� #� |�Ç[6

bUdYSe\Y^ �U¨�WLN �X�OLQ�

�P~�Ç�6O 4q#. L�-�� �#��5\O Q" s5[� ���6�P2�P}ÇX"

bUdYSe\_SidU �U¨�WLN �X�OR�VÇLW� �4�X�~�Ç�6O

�L�K Æ�}�q�Q#. �Ç-\ �$ �R��$x�O OK �w �"�> R�Pu {�-}z

�K�\��

bUdYSe\_Sid_`U^YQ �U¨�WLN �X�OR�VL�WR�SH �

QH�DK� ���J OK #�4�X�~�Ç�6O K�-�w ���2�5�X�~�Ç�6O

bUdYSe\_Sid_cYc ��VL�WR�VLV� �Q�5�X�~�Ç�6O

��d�E� ��J OK #�4�X�~�Ç�6O K"LÃ6 Z�"Rq"

bUdYSe\_U^T_dXU\YQ\ ��HQ�GR�WKH �OH�DO�

�5W��X #�� ���}6�L��"�~�Ç��6O ��. b�.P�� �{#�}6�L��"�~�Ç�6O

�{#�}6�L�"�~�Ç�6O

bUdYSe\_U^T_dXU\Y_cYc ��HQ�GR�WKH �OH�R �VLV�

�{#�}6�L�"�~�Ç�6O 4q#. �Q�2P1��

OHXNHPLF U� KDLU\ FHOO OHXNHPLD� f

bUdYSe\_U^T_dXU\Ye] ��HQ�GR�WKH �OH�XP�

�{#�}6�L�"�~�Ç�6O �5W�X 4q#.

bUdYSe\_XYcdY_SidYS ��KLV�WH�R�VLW �LN�

4��#��� �"O"K #��� ��5�X��5W���~�Ç����6O �����. b�.P�����

JUDQXORPD� f��$

bUdYSe\_XYcdY_Sid_]Q ��KLV�WH�R�VL�WR �PDK�

� L�1��~ Q" O#\P�X �#�4�X��5W��� Q�6#��~���"P��z ¿�=��6

Æ�}�q���Q��" �X�2�5�X �"O"K �"�5W� L�B 4�$S �#�{�}X

|�Ç\ �K ��. 4�Ã�a� ���" �3#�� �[�\ P�#i #. �L�P2 x�O
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�K�\�� �L�K ��#WzOR.

bXQRT_cQbS_]Q ��VDKU�NR �PDK�
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OK �A�#��B � �p��� �Ww #6��O L�w 4wPF ¿�#� #. P�W� ��
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bXY^_^USb_cYc ��Q¨�NUR �VLV� ����. �#��"�I5X" Q�PÇ�
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bXY^_d_]i �UL�QRW �DK�PH� ����. |J"K OK YP. K#=�"
BXY^_fYbec �UL�QR�YL�UXV� �#�U�P�� Q" �W�>
�K�~$ "O ��#u��q �Wp��6 �"P=�� ��w "L�P��#�O�Ç��2 �K"��#�J
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�L\ O#�� �$ �K�. O"K�5�O #� L\#-� #�V~#1��" j�P\ �. OK#u
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+HUWZLQJ V� URRW V�	�
 f
V� RI .H\ DQG 5HW]LXV HQGRQHXULXP� f

ODPHOODU V� SHULQHXULXP� f

0DXWKQHU
V V� D[ROHPPD� f

PHGXOODU\ V�� P\HOLQ V� �#�{�}X ��Ww $ �w �q�m
�w ��}�� RwP��� �#���� Q" � L�w�� �e#F" "O ���}�� �-_Ä
�#�{�}�X ��#�X�2 �#[m �}�X� �. � �d�E� �5W�X OK
#�4�X�OL�K�y�~�" �}�X� �.�RwP� �-_Ä �#y5XK OK � �$�\
OK ¿u"� |¼"�q OK n�m ��" �K�\�� |�Ç[6 L��\�� �5J#X
¿du ����"O �#�K�� �#� �. ��#�n#Ç\ �}�X� �. ��Ww $ {�e
Z�"R�q" 8Ä#�. ��w 4X" �Ç�P5�Ç~" �t�#�Ä ��}�� �K�\��

�K�\�� �-_Ä �#�V~#1��" 4�"L� 4ÄPX
SLDO V� n"Pe" OK ��#\ �P� K"L5�"

�KQ#X�� "O �$ �}J"K n�m Q" �[I. �w Æ�52" ,_Ä

URRW V� {#�}6�2" �#�{�}X Q" �[\�2 ��
{�Ç�~��q |�J"K OK � �KR�� ��"�> �w ��"L�K n"Pe" OK �w

�KO"K O"Pu ��"L�K
��� {�Ç�~�q {#�}6�2" ZI. ��

V� RI 6FKZDQQ QHXULOHPPD� f

V\QRYLDO V� �L��wY�Pp� {#�����X #[m
�L�w�� 4wPF �$ OK ��L�#6 �w �"L�K Æ� �PpF

WHQGRQ V� HSLWHQGLQHXP� f

cXUUd �VKÇHW� V�> Q" �}Ç\ |�d5W� �Ãdu ��
�K#p5�X" �$ Q" P5�W. Z\�2 �"P. �w �P�m � ��}�#� �-�2

��q��  �K�\��
�P5W. Z\�2 �. ��-\ O#5J#X j�� P� ��

GUDZ V� OK � K�\�� #6 �w �"�q��
K#=��" |�u"L�F #�. ��w ��E� �. KP�z�� O"Pu O#��. �L. P�Q

�4X" �5\"KP. |.#u O#��. �"P. �5F"O#�
cXU^ �VKHQ� �#�-� P. �w �X#X" K"�� Q" �Ç�
��. ���Ã� � 4X" �L\ P[5�� �L. OK ��B O�[w �5�X ,e
"O KPq ��"�O ���W> �~#X KPÇ}�Ä ���M �4X" �C�O� ��Ã�

�KP�z��P. OK
cXYQdce �VKH�RW �VRR� >-DSDQHVH@ ��2" S �Pq
4[y�" �K��Ä O#[q �KO�$ KO"� Q" �$ OK �w DFXSUHVVXUH
OK �Q�X �KPw KO"� �F"�� OK
 4X�2 �. ��"Q #� <�O$ 4W\
|¼#p�� {#ÃqP��m ZJP�B �Z[w #�. �"P��� 	��Q��X ,e

�K�\�� �K#p5X"
cXYU\T �VKÇHOG� �gq#E� O#5J#X j�� P�
%XOOHU
V V� ��O P. �w 4Ä#X �[�\ �Ä��

�L�w 4hq#E� 4��pÄ |.#t� OK �$ Q" #6 KP�z�� O"Pu �[B
QLSSOH V�

�L�w�� 4hq#E� �KP�\ �Q �#5W2 v�� Q" �w �"�}�X�
cXYVd �VKLIW� �n"PE�" #� P��l6
FKORULGH V� �+&2

�
� 3#�.PÇ�. � �&O� P}w {K#-6

��w L�K��� GO ��#y��� ��w #�4�X�P5�O" � #�X�2 ��. OK
�K�\�� ��R=6 #� � L�~�6 #�4�X�P5�O" |J"K OK +&2

�

'RSSOHU V� �P}2"K P:" Q" �\#� V�#wPq P��l6 ���"K
V� WR WKH OHIW ��#�|�q�P6�� L¼OK Z�"Rq"

�L�O"K +�~ ��w K"LÃ6 #� +�~Æ� #��6 �w
V� WR WKH ULJKW

�+�~ L�B �"O"K �#�|�q�P6�� L¼OK Z�"Rq"
CXYWU\\Q �VK¬�JHO �DK� �#��P5w #. Q" �W�> ��y�\
K#=�" 8Ä#. �w 	(QWHUREDFWHULDFHDH �K"��#J
 �p�� �Pz
�#�Z��w "� U#�X"P�. #��P5�w #�. ��" �L��\�� �P5�#W�K
�Q" L�6O#-Ä �w L��\�� ��Wt6 "R=� ���zO#�B �. ��#���\��.

6�VRQQHL � 6�ER\GLL 6�IOH[QHUL 6�G\HVQWHULDH
cXYWU\\Q �VK¬�JHO �DK� �	VKLJHOODH �¿�>
 �y�\



cXYWU\\_cYc � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � C9

6KLJHOOD V�> Q" ��W��#zO"
cXYWU\\_cYc �VK¬�JHO�OR�VLV� �Q�}y�\

�P}�X#. �P5�#W�K �6KLJHOOD Q" �\#� 4��pÄ
cXY^ �VKLQ� �r#X #� #�-�6 ��"Lu �-~ �y5W>P.
VDEHU V� V�}�p�X OK �w #�-�6 �hF�� |.#u +LE6
�K�\�� �L�K 	��"�5X" ���pÄ �O#��.
 Q#� �O#��. � �K"QOK#�

cXY^W\Uc �VKLQJ �J
O]� KHUSHV ]RVWHU� f

cXYfUbY^W �VKLY�HU�LQJ�

�QP~   �#�PX P:" OK �9� �L. �K"O"P�m YQP~ ��
3�`�Ä Y#Ã�6O" #�� YQP~ #�. �w #�,X" �O#��. �Ä�� ��

�4X" �"P��
cX_S[ �VKRN� �v�\

����M {K#Ã6 ��#�z #� {�5J" ��
��#XO#� Q" �\#� Æ�~�.#5� � Æ��#��K��� s��Ä {�5J" ��
�6#�F �#`Ä" �q#w �S��qP2 gpF OK ��JYKPz �#y5XK

��L.
DQDSK\ODFWLF V� DQDSK\OD[LV� f�Æ�5w��q#�$ v�\
FDUGLRJHQLF V� �Æ��S��KO#w v�\
U�5wO#p��" P�:" OK �9�� ,}u �q#w #� KPÇ}�Ä Q" �\#� v�\
Æ��S��KO#w v�\ �_I[� ���Ä ��Ç��#Ç� K"LW�" #� KO#w���
o�Ãa ¾-� KPX 4X�2 ���W�#6�1�� ��~��1�� �Q" L�6O#-Ä

��-}u v�\   ��=�z �
HQGRWR[LQ V� �L\ K"Q$ Q" �\#� Æ�51X v�\

��p�� �Pz �#��P5w #. �}�X� �. #���Ww�6�L�"
K\SRYROHPLF V� �Æ��~��1�� v�\
Q" #�� �R�P��J P:" OK ��J �=F �K�. �q#w #� Q" �\#� v�\
��w ��E�� ��. r�PÄ �KP5Wz j#W6" #� �L. ¿�#� �5qO 4XK
�L\#-�� �5q#�. �S��qP�2 gp�F ��. OK#�u �Ã�-�e ��J �=F

�4X" Æ��S��KO#w v�\ L��#� v�\ j�� ��" �#���#[�
LQVXOLQ V� Q�K �. 4-W� Æ��W�}z�1�� Z�w "�
OK L�L\ 4�~#Ãq �YQO� #� "Nm �KO�I� ��~�W�" LF Q" Z�.
�=�z YQP~ #. � K�\�� K#=�" ��~�W�" �. �5W."� �5.#�K KPq
� 4X" �"P��� �KO#w��w #6 � �y�XPz +�eP� � KPX 4X�2

�L�w�� 4qP[�2 <�[6 � #�m" 4�X �. ��#z
VHSWLF V� �"P�� v�\ �Æ�51X v�\
�p�� �Pz �#��P5w #. Q" �\#� 4��pÄ ,}m" � L�L\ 4��pÄ #.
P�y�K � #���Ww�6�L��" 3"P�:" �=�5�� K�\��� O�_��6 ���w
#�ÈP��� OK ��J�L�#� "L> 8Ä#. �w ���pÄ |�#Ä 3��_E�

�L\#. L��\�� #�L�O� �
VHUXP V� VLFNQHVV DQDSK\OD[LV f

cX_ddi �VKRW � H� ��#��~�}z �. ��-\ ��~�}z �. ��-\
�L�P�z�� O"Pu �K#p5X"KO�� K�J]�_I� <�P6O#w OK �w

cX_e\TUb �VKÇRO�GHU� �. �Q#. {#_6" ��F#�
���#\   �o5w � ��uP6 �"�I5X" �u�6 |E� � ��6

IUR]HQ V� DGKHVLYH FDSVXOLWLV� f

cX_e\TUb�R\QTU ��EOÇDG� VFDSXOD� f

�L��w �Ã>"P� #��"�I5X" {�L> �.
cX_g �VKXQW�

��zLÄ#u #� �#��"Q Q" |-u ��J �L\ P�#i
cXe^d �VKXQW� �4�#\

�	�KPw nPE�� �KQ O�K
 V2�#. �nPe Æ� �.ZJPB ��
�#��� �T��� �. �Ã�-e �"P=� �K �#�� Q���5X#�$ #� P-Ã� ��
Æ� 3O��¼ ��. #�� Æ�S�~��R��q O�e��. �w ���J r�PÄ

�K�\�� K#=�" �O#=��#�
R��� � 4X" �L�\ K#=��" �F"P> �}�X� �. �w �Q���5X#�$ ��

�4�#\ |�Ç[6 O�h���. �F"P> |�Ä
DUWHULRYHQRXV V�

�L�O� �. �#�P\ Q" ��t5W� O�e�. ��J�#�P> P�W� P��l6 ��
KO"� L��O� � �#�P�\ Æ� ��. 8 |Ç\ �. �Ç�5X�2 �~�~ ��
�. OPÇ� �XP5XK �#Ç�" O�h�� �. ���Ã�O#w ��" � K�\��
�KP�z�� 3O�¼ R�~#�K��� �#=�" �"P. ��#�P\ �5W�X

%ODORFN�7DXVVLJ V� RSHUDWLRQ� f

FDUGLRYDVFXODU V� s�Pe Q" ��J �#�P> P�W� P��l6
Q" #� �$ 4X"O 4�X �.,}u 0B 4�X Q" �Ã�-eP�m Np�� Æ�
��. 0B 4�\
 ���O ��J �#�P> �. Æ��5W�X ��J �#�P>
���O ��J �#�P> Q" #� 0B 4�X �. 4X"O 4�X Q" #� 	4X"O

�	0B �. 4X"O 4�\
 Æ��5W�X �.
OHIW�WR�ULJKW V� �4X"O �. 0B 4�\

FDUGLRYDVFXODU V� f

/H 9HHQ SHULWRQHRYHQRXV V� 4�X$ ¿�#� ��"L� 4�\
�~�~ Æ� �5\#�w Q" �K#p5X" #. P~�z�S L�O� �. �u#p¼ �PpF Q"

��F"P> |�Ä �}�X� �. �L}>P�Q �Ç�5X�2
SRUWDFDYDO V�

��F"P> |�Ä �}�X� �. n�>" L�O� � +#. L�O� Q���5X#�$
ULJKW�WR�OHIW V� �0B �. 4X"O 4�\

FDUGLRYDVFXODU V� f

VSOHQRUHQDO V� �"P�� {#Ee �5\"KP.
�0B ���}w L�O� �. {#Ee L�O� Q���5X#�$ #.

YHQWULFXORDWULDO V� �d. �#�� b#-6O" K#=�"
O�h��� ��. �Ç�5X�2 �~�~ Æ� �}�X� �. �-}u R�}�K � �Rl�
K�-��. �"P�. �Ä#I�� �Rl�� ¿�#� ��}I6 �#Ç�" �L\ ��"Pq

��~#pX�OL��
YHQWULFXORSHULWRQHDO V� �Rl� �d. �#�� b#-6O"
���ÇW6 O�h�� �. Æ�5X�2 �~�~ �K"K O"Pu �}�X� �. r#p¼ �

��~#pX�OL��
C9 �5W�X
 6\VW§PH ,QWHUQDWLRQDO G
8QLW§V ��
4l~ ��. b�.P�� D�a�6 OK
 6, XQLW f �	#�LF"� �}}�~"��.

�	XQLW



CY � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � cYS[^Ucc

CY �	��Ç�}�X
 VLOLFRQ ��#���\ P_�Ä K#��
C9148 V\QGURPH RI LQDSSURSULDWH ��
�O"OK"L��a ���O���� �OL���X
 DQWLGLXUHWLF KRUPRQH

�	,X#�5�#�
cYQ\QTU^YdYc �VL�DO�DG �¨�QL �WLV� ��u"R. �Lm +#�5~"
cYQ\QTU^_]Q ��DG�¨�QR �PDK�

��u"R. KLm ��JY�J O���6 �Ä��
cYQ\QTU^_`QdXi ��DG�¨�QRS �DK�WKH�

VLDODGHQRVLV� f

cYQ\QTU^_cYc ��DG�HQ�R �VLV�

��u"R. �Lm �O#��. �VLDODGHQRSDWK\ f
cYQ\QW_WeU �VL�DO�DK�JRJ�

�4p¼ VLDODJRJLF �L�w�� Æ�PE6 "O r"R. �#�P> �w �}�#Ä
cYQ\USdQcYQ �VL�DO�HN�WD �]KDK�

��u"R. �"P=� �L\ K#[z
cYQ\YS QSYT �VL�DO�LN� 3#t5[� ��Pz Æ� Q" �"Lw P�
#�L�O#�w #X�}�2 Q" �O#��W. OK ��w Æ�����" O��L�X" �}�5X"
4q#� #��P5w #. � 3#�"��F OK #�L�1�~�Ç�}z � #����6�P2�Ç�}z

�L��\��
cYQ\YdYc �VL�DK�OL �WLV� ��u"R. �"P=� #� �Lm +#�5~"
cYQ\�_�� ��u"R. KLm r"R. ��Ã� �. >*U�@ ��}w �R>
cYQ\_QTU^USd_]i �VL�DK�OR�DG �¨�QHN �WDK�PH�

��u"R. �Lm �5\"KP.
cYQ\_QTU^YdYc ��DG�¨�QL �WLV� VLDODGHQLWLV� f

cYQ\_QTU^_d_]i ��DG �HQ�RW �DK�PH�

��u"R. �LmÆ� S#�OK � �L�P.
cYQ\_QUb_`XQWi ��ÇDU�RI �DK�MH� �"�� � r"R. ¿}.
cYQ\_Q^WYUSdQcYc ��DQ�MH�HN �WDK�VLV�

VLDOHFWDVLD� f

cYQ\_Q^WYYdYc ��DQ�MH�L�WLV� �VLDORGXFWLWLV� f
��u"R. �"P=� +#�5~"

cYQ\_Q^WY_WbQ`Xi ��DQ�MH�RJ�UDK�IH�

�v #2"��K" O �K#� s�OR6 {#-�K �. �u"R. KLm �O#=� �q"Pz��K"O
cYQ\_SU\U �VL�DK�OR�V ÇHO�� ��u"R. 4W�w
cYQ\_T_SXYdYc �VL�DK�OR�GR�NL �WLV�

VLDORDQJLLWLV� f

cYQ\_T_SX_`\Qcdi ��GR�NR�SODV �WH�

�Æ�5X�2 �F"P> �}�X� �. �u"R. �"P=� ���P6
cYQ\_TeSdYdYc ��GXN�WL �WLV� VLDORDQJLLWLV� f

cYQ\_WU^_ec �VL�DK�ORM �̈ �QXV� �r"R. �L��wL�~�6
cYQ\_WbQ`Xi �VL�DK�ORJ �UDK�IH�

VLDORDQJLRJUDSK\� f

cYQ\_\YdX �VL�DO�OLWK� OK �Ç�$ �zL\4pX #� x�X
�"P=� � ���#2 �ÇqP�Q �Lm OK ���Ã��w �u"R. �O#=� #� KLm

�K�\�� �L�K �$
cYQ\_\YdXYQcYc �VL�DK�OR�O¬�WKL �DK�VLV�

��u"R. �#�x�X |�Ç[6
cYQ\_\YdX_d_]i ��O¬�WKRW �DK�PH� ��u"R. x�X �5\"KP.
cYQ\_]UdQ`\QcYQ ��PHW�DK�SOD �]KDK�

��u"R. KLm �Q�2#5�
QHFURWL]LQJ V� �u"R. KLm ��JY�J �.#�5~" {�5J"
��\Ppy�X {�}X ����XO#w � L����OL�2"�w�� ����XO#w �. ��-\

cYQ\_]eSY^ ��PX�VLQ� �#���Pz �w ���X��
�L�5W� Æ�~#�X L�X" ��#F �$ 3"OL���.Pw

cYQ\_bbXUQ ��UH �DK� SW\DOLVP� f

cYQ\_cSXUcYc �VL�DK�ORV �N¨�VLV� �r"R. D\P6 O#��
cYQ\_cdU^_cYc �VL�DK�OR�VW¨�QR �VLV�

��u"R. �"P=� �y�6
cYQ\_cibY^h ��VÇHU �LQNV� ��u"R. {�5W�q ��
�O#=�� S#��OK �~�~ #�� ��u"R�. �O#=� ��[5W\ x�PX ��

��u"R.
cYR �VLE� Q" �Ç� ���J L��#[��J ��

�L�"�L�$ K�>��. vP5[� L> Æ� Q" ��� �w �K"Pq" ��Pz
VLEOLQJ� f �	OK"P. #� P�"�J
 P�[�� ��

cYRY\Q^d �VLE�¬�ODQW�

�3���X #��� V���� ��-��\ �"L��¼ �L�O�$L�L��2 #��� �"O"K
��L�[w3�X  

cYR\Y^W �VLE�OLQJ� L�B #� �K Q" Æ� P�
�P�[��   �P�"�J #� OK"P. �vP5[� ��L~"� L�QPq

cYRcXY` ��VKLS� ����J 4."Pu ���J s�Pe Q" b#-6O" ��
�L�O"K �wP5[� L> �w K"Pq" Q" ���Pz ��

��"OK"P. � �"P�"�J Q" ���Pz ��
cYSSec �VLN�XV� >/�@ �Æ[J
cYS[ �VLN� �O#��. �~#XP�m ��

�j��6 O#BK ��
cYS[\U]YQ �VLN�OH�PH�DK� �|Ç\ �X"K {�}X ���$
cYS[\Y^W �VLN�OLQJ� ���J OK |Ç\ �X"K �#�{�}X K#=�"
cYS[^Ucc �VLN�QHV� ��O#��.
$IULFDQ VOHHSLQJ V� ���#t�Pq$ +"�J �O#��.

$IULFDQ WU\SDQRVRPLDVLV� f

DLU V� �#��2"�� �}�X� �. 3Pq#W� Q" �\#� 4wPF �O#��.
DOWLWXGH V� ��h�6 OK {#Ç\" K#=�" Q" �\#� �O#��.
��. 4X" �Ç��� {�5J" ��" ��#. 3#Ä#p6O" OK �T�Ww " O#[q
����O �K"  �PRXQWDLQ VLFNQHVV� �y5qP�z ���w |��Ç\

��#. 3#Ä#p6O" �O#��.   �L�w Q�P. Rl� �K" #� �#. 3#Ä#p6O"
FDU V� FDUVLFNQHVV� f

GHFRPSUHVVLRQ V� �}_p� KOK �#��Q �>P�\ <}q
Q" �\#�� �-_�Ä ���Ä � �5X�2 3#Ã�#a �Wp�6 3�Ç[�



c�Y�T� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � cYW]_YT_cYW]_YT_cd_]i

�KPq c�E� �"�� O#[q ¿�PX Z�#w
JUHHQ WREDFFR V� �L��wK�Ä � ONzK�Q 4����W�
�L�O"K {#l5\" �w #-�6 {�_E�4\"KP. �. �w �K"Pq" OK ��6�Ç��
KLJK�DOWLWXGH V� DOWLWXGH V� f

PLON V� V2 �w �"�L�[w ���Ã� � K#F �O#��.
��#z #� L�pX�z 4\�z #� �P�\ �#��KO�"Pq P�\ �KO�J Q"
�K�\��� K#=��" �#W�" OK L�"�KO�J "O ��X �#�#�z �JP. �w
��#�z � Å"Pp5�X" ��#�5�\"��. oÃ�a #. �#W�" OK �O#��.

�K�\��^I[� ���`Ä �#�YQP~
PRUQLQJ V� ��y}�#F |�"�" Å"Pp5X"� j��6
PRWLRQ V� 4wPF Q" �\#� �\�J#� � j��6
�O#du #� �5[w |�.���6" #��2"�� 3#wPF |9� KPq�"P. #�\$#�

�4wPF �O#��.  
PRXQWDLQ V� #. �w �#. 3#Ä#p6O" �O#��. Q" �Ä��
3��5J" � ,6 � ��J O#[q 3"P��l6 Vp� �y�6 �O�y�~�"

��y5qPz ��w ��w �O#��.   �4X" �"P�� �-_Ä
UDGLDWLRQ V� #. ��>"�� Q" �\#� {�5J"
�#���#[� #. �w �"R���� �Ã\" �Pz Æ� Q"Z�. #� �L. �#�6 Q�K

�K�\��^I[� K#F ���X#�K" O �OL�X
VHD V� VHDVLFNQHVV� f

VHUXP V� R��=6 {#-�K �. �w 4�X#WF K#�KQ" Z�w "�
KOK P��w #. � K�\�� K#=�" �PX �#����6�P2 #� �>O#J �PX

��PX �O#��.   �4X" �"P�� �6#2��K#p�~ � �K" �}_p�
VOHHSLQJ V� �zK�~$+"�J � �~#F�. Z�"Rq"
#�� ��#t�P�q$ Q#���Q��#1�P�6 L��#�� �O#��. Æ� L��O Q" �\#�

�+"�J �O#��.   �4�}���~#pW�$ Q" �Ä"��"
c�Y�T� >/�@ �	Q�O OK O#. Æ�
 VHPHO LQ GLH ��
cYTUb�_�� ���$ ��Ã� �. >*U�@ ��}w �R>
cYTUb_R\Qcd �VLG�HU�R�EODVW �� �4X�.�OL�X
�#�{��"Pz ��#F K�J �X�2�5�X OK �w O"K�5W� 4�X�P5�O"

�4p¼ VLGHUREODVWLF �4X" ��$
ULQJHG V� OK �w �Ã�-eP�m 4X�.�OL�X �Ä��
|J"K OK � KO"K ��$ {��"Pz �K#�Q K"LÃ6 K�J �#��OL��w�5��
4X�.�OL�X j�� ��" �K�\�� 4q#� �5W� n"Pe" OK �"�t}F
4X�.�OL��X   �K�\��� �L��K Æ�5X�.�OL��X �����$ OK

���t}F
cYTUb_SidU ��VÇLW�� ����.�}z���P�m ��$ ��#F 4�X�P5�O"
cYTUb_TUb]Q �VLG�HU�R�GHU �PDK�

���$ �W�~�.#5� {�5J" P:" OK 4X�2 x�O �L\ �R�P.
cYTUb_VYRb_cYc ��IL�EUR �VLV� �"P�� {#Ee Q�P-�q

�4p¼ VLGHURILEURWLF ���$ +�XO #.
cYTUb_`U^YQ ��SH �QH�DK� ���$ K�-�w

�4p¼ VLGHURSHQLF
cYTUb_`XY\ �VLG�HU�R�ILO� VLGHURSKLORXV� f ��

�|�q�OL�X 4q#. #� {�}X ��
cYTUb_`XY\_ec �VLG�HU�RI �¬�OXV�

���$ +N> �. |�#�6 �"O"K
cYTUb_`X_bU �VLG�HU�R�VLO �¬�NR�VLV�

���OL�X��� ��#F S#q�Pw #�
cYTUb_cY\YS_cYc �VLG�HU�R�VLO �¬�NR�VLV�

x�X #� ��$ 3"OM ��#F O#-m r#[�5X" Q" �\#� Q����w����2
�	#Ç�}�X
 r#�IB

cYTUb_cYc �VLG�HU�R �VLV� �Q�OL�X
���$ 3"OM r#[�5X" Q" �\#� Q����w����2 ��

K\SHUIHUUHPLD� f ��
KHPRVLGHURVLV� f ��

KHSDWLF V� �L-w OK ��$ �Ã�-eP�m P�K#t� +�XO
XULQDU\ V� �O"OK" OK ��OL�X��� �#�{��"Pz K�>�

C94C VXGGHQ LQIDQW GHDWK V\QGURPH� ��
	O"�JP�\ ��#�z #� ÈP� �OL�X


cYU]U^c �C� �VH�PHQ]� �5W�X OK 4�"L� LF"� �V���Q
�L. OK 4~� ,WF P. P1�$Æ� 4�"L� #. {K#Ã� �w �}}�~"��.

�4X" ��" Æ� 4��#t� OK
cYW >/�@ �	vO#�
 VLJQD ��
cYWXd �VÇLW� YLVLRQ 	� � �
 f�L�K ���#��.
IDU V� K\SHURSLD� f

QHDU V� P\RSLD� f

QLJKW V� KHPHUDORSLD� f

VHFRQG V� VHQRSLD� f

cYW]QdYc] �VLJ�PDK�WL]P�

�	U
 V�"L¼ Q" OPÇ� O#�W. �K#p5X" #� 4XOK#� gp}6
cYW]_YT �VLJ�PRLG� �L����y�X

6 #� & nPF �. ��-\ ��
�L����y�X ��~�w ��

cYW]_YTUSd_]i �VLJ�PRL�GHN �WDK�PH�

��$ �#�6 #� L����y�X ��~�w Q" �[I. �5\"KP.
cYW]_YTYdYc �VLJ�PRL�GL �WLV�

�L����y�X ��~�w +#�5~"
cYW]_YT_`Uhi �VLJ�PRLG �R�SHN �VH�

���5wO V2��P2 �#�OK OK �9� L����y�X ��~�w �KPw 4.#:
cYW]_YT_`b_Sd_cd_]i �VLJ�PRLG�R�SURN�

WRV �WDK�PH� L����y�X ��~�w Q���5X#�$
��F"P> |�Ä �}�X� �. ��5wO �.

cYW]_YT_cS_`i �VLJ�PRL�GRV �NDK�SH�

�L����y�X ��~�w |J"K ��t5W� ���#Ã�
cYW]_YT_cYW]_YT_cd_]i �VLJ�PRLG�R�

VLJ�PRL�GRV �WDK�PH� ��~�w Q" ZI. �K Q���5X#�$
�. s�Pe ��" Q" �w �Np�� #� ��F"P> |�Ä �}�X� �. L����y�X



cYW]_YT_cd_]i � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � cYW^

�L�$�� K�>�
cYW]_YT_cd_]i �VLJ�PRL�GRV �WDK�PH� Np�� K#=�"
��" Q" �w �Np�� #� ��L. DdX �. L����y�X ��~�w Q" �Ä��_�

�L�$�� K�>� �. s�Pe
cYW]_YT_d_]i �VLJ�PRL�GRW �DK�PH�

�L����y�X ��~�wYP.
cYW]_YT_fUcYSQ\ �VLJ�PRLG�R�YHV �¬�N
O� b�.P�

��K ��" �#�� b#-6O" �O"PuP. #� ��#9� � L����y�X ��~�w �.
cYW^ �VÇLQ� j�� P� ��R�B K�>�4��Ä
Æ\R2 �}�X� �. vOK |.#u �w �O#��. Æ� K�>� ���Ä vOL�
O#���. �5q#�� K��J �#�VF #. �W�#t� OK L\#. �L��w ���#Ã�

�4��Ä   �	V\PSWRPV � #���#[�

$EDGLH
V V� 4-W� |�\$ ��L�#6 4�X#WF �LÄ

�K�\�� K#=�" V�~#XO�K V.#6 �O#��. OK �w O#[q �.
%DELQVNL
V V� 4[2 VÇ}qO Z�#w #� �"Ltq ��

���`ÄÆ�6#�X OK PX �X �}`Ä �VXUDO� �u#X
UHIOH[� f ��

�}`�Ä ���"�6#�� Q" 4X" 3O#-�Ä ��`�Ä �T}2 ��� OK ��
O�h�� �. �5-� 4�X OK �L\¾-t�� �.4-W� #�W�6�2

��P�m � �KQ 3�X �#�K �KPw Q#.
�#. � �"O �L\ �J Q" 4X" 3O#-Ä ��`Ä�T}2 ��� OK ��
Q" L�w��� �Ã�X O#���. �w ��#y�� ���Q Q" ��\#2 �L�$
P."P. OK ¿e#t5� 4~#F �.#��Q#. �w �~#F OK Q#-u#6 4�Ãa�

�L��[�. L�O"K O"Pu ���X �Wpu
Q" �5-�� ��Q#�. �5[zP�. Q" 4X" 3O#-Ä ��`Ä <}q OK ��
ZJPB 4�Ãa� �. 	���X#��2�X
 ��P�. �.ZJPB 4~#F

�	���X#��P2
 |J"K �.
%HHYRU
V V� 3O#-Ä |���WÇ��q <}q OK ��

�4W���z #5�$ 3�`Ä O#�� OK ��"�6#� Q" 4X"
OK j#I�� �Ã�#�a |��~K �. �Ç\ ��#5E6 3�`Ä <}q OK ��
nPE�� Q" 4X" 3O#-Ä ��#5E6 Æ�X"O�6 �#��P�� ��F#�
L�w�� �ÃX O#��. �w ��#y�� OK �#. nPe �. n#� �L\

�KO�#�. �#. "O K�J PX
%HUJPDQ
V V� 3O#-Ä Æ�S�~�O�" �q"Pz��K"O OK
K"LW�" |E�P�Q ��#w ��F#� OK ,~#F �L\ K#[z 	o~"
 �Q" 4X"
OK �KO��J @��2 ��. ,~#F P56#w |�#�6 	+
 � x�X Q" �\#�

�,~#F �L\ K#[z 4�Wu
%LHUQDFNL
V V�

�V�~#XO�K V.#6 � ����Ä �QO#2 OK O#�~�" ,_Ä �KOK�.
%OXPEHUJ
V V� ��#�z #� �5\"KP. �#y�� OK KOK K#=�"
�#�5�F" ��w �}E�� ��O Q" 	V�OL�6 L�#-�O
 4J"��Ç� O#[q
�L��K�#�[� 4��Ä ��" �4X" ¿u"� �$ P�Q OK ��Ç\ �Ã�#a

�4X" 4���5�P2 K�>�
%UDQKDP
V V� Æ� �5W. P:" Q" �\#� �KO#w�K" P.

��. �L��O� ��#�P�\ {�5W��q �. {#��Rz�P2 ��F#� OK �#�P\
�4[y�" O#[q �}�X�

%UD[WRQ +LFNV
 V� FRQWUDFWLRQ� f

%URDGEHQW
V V� 4�X �L\ �L�[w |J"K �.
P:"OK ��KQ"�K � ��KQ#� �#��L�K �.Æ�KR� 4[2 ��F#� 0B

�KO#Ç�P2 �zL�-WB K�>�
%UXG]LQNL
V V� �J Q" 4X" 3O#-Ä 4�T��� OK ��

�O#��. �KPz ���WÇ}q P:" OK ��"Q � 0�� �L\
4��X �5wPF �"L�" �L\ �J Q" 4X" 3O#-Ä 4�T��� OK ��
Æ� ��#5E�6 �5wP�F �"L�" ��X#2 ���WÇ}q P:" OK |.#t�

�nPe
&KDGGRFN
V V� UHIOH[� f

&KDGZLFN
V V� �. �w �S"� b#I� �t5E� �#��
�4X" �y}�#F ��#[� � L�$��OK ��"�mO" R�Pu #6 �P�6 �.$ x�O
&KYRVWHN
V V� � &KYRVWHN�:HLVV V�

{#�\#q ,_Ä �. �KQ �.Pa P:" OK �w 3O�¼ 3�`Ä �X#1X"
�K�\�� K#=�" ��#56OK � L�6�O#2 �Lm ��F#� OK

&XOOHQ
V V� ��#z �w n#� n"Pe" �L\ x�O �.$
�L\ �O#2 Q" V2 ]�_J �. r#p¼ |J"K �R�P��J #. �"P��
K#�F 4��6" PÇ�#�2 OK R��� � #=.#�� �y}�#��F OK ����FO �~�~

�K�\�� �L�K Æ�S"O���
'DOU\PSOH
V V�

�Q��Pz �O#��. OK �Ç}2 n#Ç\ �Ã�-eP�m �K�. Q#.
'HOEHW
V V� �}¼" �#�P\ Æ� �W�O��$ OK
�W�O���$ ��. {#5�W�K ZI�. ��Nl�6 �A�#��B �5wPF �"L�"
���J �#�P�> L\#�. �L�\ gpF ¾-� �K�-� K�>�� �mO�}Ä
�K�\�� �5pz 'HOEHW ��#[� P�" ��" �. �4X" �q#w {"P6�w
GH 0XVVHW
V V� 0XVVHW
V V� f

(ZDUW
V V� K�>� � �[��P. Vp�6
�KO#Ç�P2 �S��q" OK 0B ���2#ÇX" ��#5E6 ���"Q OK �5�6#�

IDEHUH V� 3DWULFN
V WHVW� f

)ULHGUHLFK
V V�

�KO#Ç�P2 �zL�-WB P:" OK ��KPz �#�L�O� Æ�~�5X#�K V2�w
*RRGHOO
V V�

�4X" �y}�#F ���Ä Q" �w VÇ��PX �L\ �P�
*RUOLQ
V V� �}�X� �. ���. v�� V�~ ��#�"�6

�4X" U�}�"K � P}�" �OL�X K�>� ��#[� ,}m" �w �#.Q
*UDHIH
V V� 4�X �. �#. �#�Æ}2 �\P2 #� �P�J'6 4wPF
nPe �. �JD]H� #��[B � �P�J 4~#F �w ��#y�� OK ���#2

�K�\�� �L�K Q�Ç�Ww�6�P�6 OK � �4X" ���#2
KDOR V� ���> PX �q"Pz��K"O OK �w �"�~#� P:"
K�\�� �5pz � KO�J�� �[B �. ��=�> ��L}>P�Q �.PB ��.

�4X" ���> ��FO |J"K ÈP� �L��K �#[�
KDUOHTXLQ V� �L�."�J 4�X OK �L. ��#5E6 ���� �L\ R�Pu



cYW^ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � cYW^

{�5�J" P�:" OK ��#u��q ����� �L�\ L�p�X � �-�#> nPe �.
�K"Q�� OK 4u�� O�6���Q"�

+HJDU
V V�

�4X" �y}�#F �L��K�#[� �w �FO ��#5E6 �Ãdu �L\ �P�
+RIIPDQQ
V V� �Ç��#Ç� �P�N2Æ�PE6 Z�"Rq" ��
Z�#��Q$ O#��~�" ,_�Ä ���Ã�� ���#56 OK �WF +#_Ä"

�K�\��
�`Ã. ��X � ��K �#�L�. � 4W\ ��#�5�" L�. �L\ �J ��
4[y�" �J#� ��#�z #� �K"KO#[q {#-�K �. 4XK �#5[y�"

�	�t}F 4[y�"
 �O#�B 4[y�" #� ��#�� ��#[�
+RPDQV
 V� OK ��"Q 4[2 OK �5F"O#� U#WF"
�#�L�O� Q�-��P6 K�>� P:" OK �w ,tÄ �. #2 �KPw �J �#y��

�K�\�� K#=�" #2 r#X
+RRYHU
V V� {#-�K �. #2 Æ� r#X �L�$ �#. ��
P�. O#���. �w �EdX P."P. OK |.#t� �#2 r#X �K"K O#[q
� �Ã�-e 4�Ãa� OK ��#[� ��" �4X" �L�[w Q"OK �$ ��O

�K�\�� �L�K Q#-u#6 4�Ãa� OK �t�tF <}q OK R��
Vp�6 �#y�� OK ��#�� cJ nPe �. �L�K �#��-~ 4wPF ��
�w �6��5J" OK � �qPe �K 3O�¼ �. ���O �R�p�$ OK �w
�qPeÆ� |Ç\ �. L��\�� �z "Pq#�K �L\ DdW� 8Ä#.
�K�\���������� �L���������K
-RIIUR\
V V� OK ��#[�2 v�PB K#=�" �"Ltq
�#. 4�X �. 	�P�J �#y�
 JD]H ��#�z #� �L\ n�dÃ� �#y��

�Q��Pz �O#��. OK
.HUQLJ
V V� OK r#X |�#w �KPwQ#. OK ��"�6#�
�5W[� #� �L�."�J ��E� �. 4�T��� �. �5-� O#��. �w ��#y��
�. �L�."�J 4�Ãa� OK �4X" �L\ �J �Ç\ ��O P. �� �"O �w

�4X" �L\ Q#. |.#u |�#w O�e�. � ��#X$ �. r#X 4[2
.OLSSHO�:HLO V� �L\ Æ�KR� � �L\ �J Q" 4X" 3O#-Ä
¿�P�X �KPw Q#. �#y�� OK 4W\ �DGGXFWLRQ � IOH[LRQ�

KPq �}�X� �. ��P� �"O �O#��. �. �5-� O#��. �L\ �J �#5[y�"
��L��w ���#Ã�

/DV§JXH
V V� ���WÇ}q �K�. v#�KOK Q" 4X" 3O#-Ä
4~#�F OK Æ�6#��X ��. �5-�� KPq ���"Q �w ��#y�� OK 0��
�#y��� OK O#�w ���" �K�-�� v #�KOK � KO"K O"Pu ���W�#5Ww "

���"Q ���WÇ}q
/§UL
V V� �#y�� OK <�O$ �Ã�-e ���WÇ}q �"Ltq
��T}2 ���OK �5-� 4�X @� ��O P. 4XK ��X#2 ���WÇ}q
/KHUPLWWH
V V� �Ç�P5Ç~" v�\ �. ��-\ �5~#F K#=�"
O#[5��" ���#�2 ��. �}�> 4�X �. PX �KPw �J �#y�� OK �w
OK R��� � |1�5~��� Q�P}�ÇX" OK ���Ã�� 4�Ã�a� ��" �L.#���
b�.P� 3��5J" Py�K � ��KPz j#I� �K�. O#[q 4E6 �#y��

�K�\�� �L�K j#I� Q" ��F#� ��" �.
0DFHZHQ
V V� �Ã�-e LF Q" Z�. V�#��QO K#=�"

{#5��Pq �#��"�I5X" {#_6" ��F#� 4[2 OK ��=�> rK OK
�Rl� �W.$ � �}J"K �~#pX�OL�� OK {#5�O#2 � {"O�1�6

0F0XUUD\ V� OK �q�P`mÆ�}w K�>�
�4X" ÆW��� ,�X$ �L��K�#[� �w ��"Q |_p� �O#Ç5XK

0´ELXV
V "Py�� 4�Ãa�OK #��[B gpF ��#�"�6 �LÄ
�}�J"K ��t5�W� �}`Ä ��#XO#� |�~K �. Q��Pz �O#��. OK �w

�K�\�� K#=�"
0XVVHW
V V�

�3O��$ ��#XO#� � 3O��$ �W�O��$ OK PXÆ��5�O YP2
1LNROVN\
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�L��\�� �L��\ �\�z �}�X� �. ��J O#[q �P�z �Q"L�" ��F OK
SHUFXVVLRQ V�

�LXO�� Y�z �. rK |�Ä �#=�" P:" OK �w ��"L¼
SXOPRQLF VHFRQG V� b�.P� ¿�X |.#u 3#\#Ã6O"

����O ��K �"L¼   �3
�
�� ����O �A�OK �L\ �5W. �.

UHVSLUDWRU\ V
V EUHDWK V
V� f

VXFFXVVLRQ V
V ��-\ �#�"L¼
 L��#� 0}\ �#�"L¼
�LÃ� ��O P. KPq �L. �K"K �#Ç6 P:" OK �w 	+$ �L\ �L�\#2

�L��\�� �L��\ Vw "O�6����2�OL�� OK #� ¿W5�
WR � DQG � IUR V� PXUPXU� f

XUHWKUDO V� |J"KOK �=5W> �"P. Æ�O#. � |��e �"�}�X�
�	�O"OK" L��X
 �"P.#[�2 L��X   ��$ �KPw K#[z � �"P.#[�2

YDOYXODU HMHFWLRQ V� Q" �\#� �"��}I6 �"L¼
��~������ �A�OK �K P� #� Æ� OK �O#=��#� K�>�

YDVFXODU HMHFWLRQ V� Q" �\#� �"��}I6 �"L¼
�O#=��#�� ��L�. 3O���$ #� ���O �#�P\ OK �O#=��#� K�>�

��~������ �#��A�OK
YRLFH V
V P. �KPw 4-E¼ �#y�� �w �Ã�X �#�"L¼
V�#��QO Z�"Rq" �L��\�� �L��\ ��"�� �#��"O #� #���O ��O

���"�=� �#�"L¼   �4X" �S��q" #� L�#=6 �L��K �#[�
ZKLWH V� ��� Q" �e�}I� �}�X� �. �w ��"L¼
L�~�6 "L¼ 3O�¼ �. vOK |.#u �Ç��#Ç� Y#Ã6O" �#�V�#wPq

�K�\��
c_i �cY_� VR\EHDQ� f

c_iRUQ^ �VRL�EÇHQ� ��[�. �#�z ��"K
Q" O#\P�X �~� �5X#[� ��w O"Lt� ��#F �w *O\FLQH PD[

�#��X   �4X" ��#�z �#��S�P5X" � ���6�P2
c`QSU �VSÇDV� �^I[� QP� � LF �"O"K �td�� ��

�#`q  
�4p¼ VSDWLDO ��L. ��t~#. #� �Ãu"� �PpF ��

DSLFDO V� ��"L�K �[�O � v�� � {���~$ �O"��K ��. OK �"��F#�
D[LOODU\ V� D[LOOD� f

%RZPDQ
V V� FDSVXODU V� f

EUHJPDWLF V� |E� OK �w ��"Lu |�#5��q
�KO"K O"Pu {#5�>#X � {#��O�w {#5��Pq �#�O�B�X {#_6"

FDSVXODU V� L��#� �~#�2 Æ�O#. �PpF
�KO"K O"Pu ��}w O��P��}z {�W1w ���}6�2" ��. OK �w

FDUWLODJH V
V n�P`m OK ¿u"� �#�#`q
�L�5W� �q�P`m �#�{�}X ��#F �w �~#��

FRUQHDO V
V #�5�#5W.�X �#��l�6 ��. OK ¿u"� �#�#`q
���.#��. ¿�#� � �"���Pu �#�{�}X ��#F �w ���Pu �#�P2�P2

�L�5W�
FXSXODU V� ��#u�q 4�Wu
 Æ�6$ Q" �[I.

�4X" ¿u"� �[ÇB �"�I5X" ��#. OK �w 	G#�¼ r�L�¼

GDQJHU V� Q" �w �t}F 4[2 �#`q Q" �[I.
4��pÄ O#[5�" �"O � KO"K K"L5�" �z "Pq#�K DdX #6 ��=�> �LÄ#u

�PdJ �#`q  4X" �5X#�L� �. s}F Q"
GHDG V� |�#w #� �L\ �5W. Q" LÃ. �w ��#`q ��
�#Ç�" � L�#��� �u#. Py�K �#��JQ #� �F"P> �#��JQ
"O ��JQ K�-��. OK P��J'6 �=�5� OK � �PX #� ��J ¿�=6

��KP� �#`q   �KO�$�� ��"Pq
�Æ���6#��$ �KP��� �#`��q 	o~"
 ��Wp���6 �O#=��� OK ��
OK �w ��#�5�" �#�{��[��P. #6 �#�K ����. Q" ��#�ZI.
	+
 �L��w���� 4wP�\ �.Pw L�Ww "�K � �T�Ww " {K#-6
� �����6 �K�-�� |�Ç\ Æ� �w Æ�S�~��R�q �KP� �#`q
�#`q Q" 4X" 3O#-Ä � L�K�� �#[� "O #���O OK �S��qP2
�}��X� �. �w #�{���~$ Q" ��#`q �q#a" �. Æ���6#�$ �KP�
�.P�w L��Ww "�K � �T��Ww " {K#-6 OK � �L\ {#l\" "��

�L�w��� 4wP\
HSLGXUDO V� ��"�P�� {#�#w P5X$ � ��#\ 4IX ��. �#`q
HSLVFOHUDO V� ��[B �Pw �,~�. �#�\#q ��. �#`q
KDYHUVLDQ V� FDQDO� f�UO�#� �#`q
LOLRFRVWDO V�

�v #�}�" �"�I5X" k�5X � ��KQ"�K �L�K ��. �#`q
LQWHUFRVWDO V� �O�#=� �L�K �K ��. �#`q
LQWHUJOREXODU V
V �w �ÇB�w �h��#� �#�#`q

�L�O"K O"Pu �"L�K �[�O OK ;#Ä �>O#J DdX P.
LQWHUSOHXUDO V� PHGLDVWLQXP� f

LQWHUSUR[LPDO V�

�O�#=� �#��"L�K {#��Rz�P2 C�dX ��. �#`q
LQWHUYLORXV V� �#��5�Q�}�� �w 4p> �#`q
�$ s�P�e Q" OK#�� ��J � L��\�� �L�$P. �$ |J"K �. �5p>

�L.#��� �#�P>
.LHUQDQ
V V
V ��. OK �w �9}9� �#�#`q
O�_E�� �L\ ���S"��" ��W�}z {�W1w �}�X� �. L-w �#�+�~
+#�. L��O� ÈOR�. �~�.�~ ��. �#��J#\ ��#F � L�"�L\

�L�5W� �L-w �"P=� � �L-w �#�P\
O\PSK V�

�4X" �L\ {#l\" o�~ �}�X� �. �w 4q#. Q" ��#`q P�
0HFNHO
V V�

�KO"K O"Pu �$ OK PX#z �LtÄ �w ��#\ 4IX OK K�>�� �PpF
PHGLDVWLQDO V� PHGLDVWLQXP� f

PHGXOODU\ V� ��. �#��}¼#q � �RwP� �PpF
�L�5W� �"�I5X" Rl� ��#F �w ��"�I5X" �#�{�Ç."P6

SDOPDU V� Æ� �}�X� �. �w 4XK OK ÈOR. ��#�� �#`q
��Wt�6 O#��6 � �5�XK o�w ���. �#�#`�q �. �Q�P-�q �O"��K

�K�\��
SDUDVLQRVRLGDO V
V ODWHUDO ODFXQDH� f



c`QbWQ^_cYc � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � c`QcdYS

�	ODFXQD 4l~ D�a�6 OK

SHUIRUDWHG V� VXEVWDQFH f

SHULD[LDO V� �W�w �w ¿�#� Q" P2 �PpF
�L�w�� �e#F" "O ���`Ä v�K {�.�6��� �F"�� � �"�5W�

SHULO\PSKDWLF V� �w ¿�#� Q" P2 �#`q
�L�w�� "L> ��"�I5X" 4�P�.� Q" "O ��#[m 4�P�.�

SHULQHDO V
V nPe P� OK �w ��#�#`q
��. �t�Ä �#`q �L�O"K O"Pu {#5��S�O�" �z "Pq#�K ��#5E6 �#��
�#�� ��" ��. �EdX �#`q � ��#u�q �#�\#q � O�.R� �#��

�4X" ¿u"� �EdX ��"O�L�#�� �#�\#q �
SHULSODVPLF V� #�X�2 �#[m ��. OK �w �"�td��
�KO"K O"Pu �p�� �Pz �#��P5w #. �~�}X �O"��K �>O#J �#[m �
SHULYDVFXODU V
V "O ���J r�PÄ �w ��t~#. )-~#m �#�#`q
�L��w�� �e#F" Rl� �. #��$ K�O� �#y�� OK ��#6�w 4q#W� OK
SHULYLWHOOLQH V� "L�X�}2#��Q � 4�X��" ��. OK �w ��#`q

�4X" ¿u"�
SQHXPDWLF V� ��#F �#�{�}X #. �w �"�I5X" Q" �[I.
�4X" �L\ �e#F" 	{"Q#�"O#2 �#�U���X �#�#`q �T�� �.
 "��
3RLVHXLOOH
V V� 4�Wu OK �w �~�~�"P=� Q" �[I.

�KO"L� K�>� ¿�#� �#�P> �$ OK � �L\ ¿u"� �$ �d�E�
5HLQNH
V V� ��. �w �"��t~#. �#`q

�KO"K O"Pu �$ ��O b#I� � �6�¼ �#�#y�~
UHWURSHULWRQHDO V� r#p¼ ��. �#`q

��u#p¼ o}J �#`q   ��Ç\ �p}J �O"��K �
UHWURSKDU\QJHDO V�

�4X" O����O$ 4q#�. ��#F KO"K O"Pu s}F 4[2 OK �w ��#`q
��t}F o}J �#`q  

UHWURSXELF V� �. �w O���O$ �#`q
�K�\�� �e#F" ��#9� �V�.�2R�p�X �u#p¼ ��B �}�X�

5HW]LXV V� UHWURSXELF V� f ��
SHULO\PSKDWLF V� f ��

VXEDUDFKQRLG V�

���#\ �P� � 	��6�-Ç�Ä
 L�.��w " O$ ��. �#`q
VXEGXUDO V� �	L�.��w " O$
 ��6�-Ç�Ä � ��#\4IX��. �#`q
VXEJLQJLYDO V� JLQJLYDO FUHYLFH� f

�	FUHYLFH 4l~ D�a�6 OK

VXESKUHQLF V� �O�#=� �#`Ä" � �z "Pq#�K ��. �#`q
VXEXPELOLFDO V�

�n#�P�Q �PpF OK |Ç\ �9}9� )5-W� �#`q
7HQRQ
V V� HSLVFOHUDO V� f

WKHQDU
 V� ¿u"� �5XK ow �#`q �O#�6 �#`q
�}`Ä ��L�#6 � ��#�� 	�5XK ow 
 /O#w #5� �"�I5X" ��. OK

�4W\ Q"OK �L��w�J
]RQXODU V
V

�L�O"K O"Pu ��#zT� {��Q �#��5\O ��. �w o�~ Q" P2 �#�#`q
c`QbWQ^_cYc �VSDKU �JDK�QR �VLV�

�Pw j�� ��L�B Q" Æ� P� �VSDUJDQD� �O� Q" �\#� 4��pÄ
K#=�" 8Ä#. � L��w�� �}�F �L}>P�Q �#�4q#. �. �w �O"��

�L��\�� Q�P-�q � 4��pÄ
c`QbWQ^e] �VSDKU �JDK�QXP� >*U�@

��. �O"�� �#��Pw �`Ã. ��O� �}FP� �	VSDUJDQD �¿�>

�6SLURPHWUD � 'LSK\OORERWKULXP �KO �T����������
����B ��. �w 4X" �W�> �#� ���A�� VSDUJDQRVLV� f

4X" �5J#�\#�� #���$ k~#. �}FP� �w ��#�Q �T�� �. ��#��O�
�K�\�� r�e"

c`Qc] �VSD]P� ��X#1X"
��}`Ä �K"O"P�m � L�L\ ��#�z #� ½#-t�" ��

�G"O�X #� "P=� O�-Ä P�W� Æ� ONzK�Q � ��#�z #� ½#-t�" ��
EURQFKLDO V� EURQFKRVSDVP� f

FDUSRSHGDO V� #2 #� 4XK �X#1X"
�K�\�� �L�K ��#56 OK �w #2 � 4XK 4W\ 4[y�" #�

FORQLF V� �Æ���}w 3#a#-t�" Q" |Ç[5� �X#1X"
IDFLDO V� �w �6�`Ä Æ���6 �X#1X"
nP�e Æ� �#��6 |�#�\ L�P�z��� ,_�Ä �6O�¼ ,_Ä Q"

��[B n"Pe" OK �K�LE� �td�� #� 3O�¼
KDELW V� WLF� f

LQIDQWLOH V
V �O�K OK �w L�L\ U���}w��� Q" ���OL�X
�"P��� �����Ä �Rl�� {�5J" #. � K�\�� K#=�" �zO"�JP�\

�4X"
LQWHQWLRQ V�

�K�\�� K#=�" �K"O" 4wPF �#y�� OK �w ���`Ä �X#1X"
P\RSDWKLF V� ����`Ä �#��O#��. #. �"P�� �X#1X"
QRGGLQJ V� U��z #5W�� #. �w PX ��#Ç6 4wPF
�K�\�� �L�K ÆB�w �#��A. � �"O"�JP�\ OK �4X" �"P��

VDOWDWRU\ V� OK �w r#X 3�`ÄÆ���}w �X#1X"
�L�w�� K#=�" �P�q #� �[�> 3#wPF �K#5W�" �#y��

WHWDQLF V� � WRQLF V� WHWDQXV 	�
 f
WR[LF V� ���Ww�6 Q" �\#� �X#1X"

c`Qc]_TYS �VSD]�PRG �LN� ��X#1X" 4��#� �"O"K
�L�w�� Q�P. ��X#1X" |Ç\ �. �w �A�$

c`Qc]_\icYc �VSD]�PRO �¬�VLV� ��X#1X" �L\ ou�5�
�4p¼ VSDVPRO\WLF

c`Qc]ec �VSD] �PXV� >/�@ VSDVP� f

V�QXWDQV QRGGLQJ VSDVP� f

c`QcdYS �VSDV �WLN� �Æ�5X#1X"
��$ �}�X� �. �L��\^I[� #� �X#1X" 4��#� �"O"K ��

3#wPF � L�5W� 4pX 3�`Ä �w ��E� �. Æ���6P1�� ��
�L��\�� �#=�" �5IX �.



c`QcdYSYdi � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � c`USdbe]

c`QcdYSYdi �VSDV�WLV �¬�WH� ��K�. Æ�5X#1X" 4~#F
VSDVWLF 	�
� f

c`QdYQ\ �VSD �VKXO� �#`q �. b�.P�
���#`q  

c`QdYe] �VSD �VKH�XP� >/�@ VSDFH� f�	VSDWLD �¿�>

c`Qde\Q �VSDFK �X�ODK� >/�@ ���B#1X"
�"O"K � P�N2n#dÃ�" ���Ã� � L�w DdW� ��2 �"�}�X� ��
DdX ��O P. �K#� Æ� �KPw ZI2 �"P. �w �w 4�#Ia

�vKO#w Æ\#u   �KP�z�� O"Pu �K#p5X"KO�� n#¼
�L��#� vKO#w DdX ��

c`Qde\QdU �VSHFK �X�OÇDW� �L�w � DdW� �#�5�" �"O"K ��
��B#1�X" �}��X� ��. �K���� �O#Ç5�XK #� �KPw b�}I� ��

�	vKO#w 

YP. �}�X� �. �"�~�~ �#�5J#X Æ� OK ÈOR. Np�� K#=�" ��

�K�\�� Q#. (LÃ. �w �~�e
C@31

VHUXP SURWKURPELQ FRQYHUVLRQ DFFHOHUDWRU ��
�	��J K#tÃ�" 9,, O�5w #q


c`USYQ\Ycd �VSHVK �DK�OLVW� �5\O OK �w �Ç\R2
�^_I5�   �KO"K ^_I6 �F"P> #� ,e Q" �¼#J

FOLQLFDO QXUVH V� � QXUVH V� QXUVH� f

c`USYQ\di �VSHVK �XO�WH�

�^_I6   �^_I5� Æ\R2 4.#-e �Q�F
c`USYQdY_^ �VSH�VH�D �VKXQ�

�|�#Ç6 s�Pe Q" L�L> �#����z K#=�"
c`USYUc �VSH �VKÇH]� Q" P6���#2 �KO Æ�
���zP�����Q Q" P6�#����. �KO Æ� � �VXEJHQXV� V�������>
�L�.�t-e {�¼" U#X"P. �YDULHW\� j�� #� �VXEVSHFLHV�

����z   �Æ�����Ww #6
W\SH V� #��$ ��O Q" V�> j�� �w �}¼" �#����z

�K�\��^I[�
c`USYUc�c`USYVYS ��VS¨�VLI �LN�

�]#J ���zÆ� �L��w^I[� ��
Æ� �#`�Ä" �#�4q#. #� #�{�}X P. �_I[� P:" �"O"K ��
�S�5��$ KO�� OK �S"� ��" �#��$ #. |J"L6 #� ]#J ���z

�K�O�� O#w �. ���pÄ |�#Ä #� �O"K
c`USYVYS �VS¨�VLI �LN� ����zÆ� �. b�.P� ��
K#=��" �W��#�zO"�PÇ��� Q" �KPp�� j�� �}�X� �. �w �A�$ ��

�K�\��
Ph�� Q" �P��m #�� KPÇ}��Ä �T�� �#�5J#X Æ� �. K�LE� ��

��¼#_5J"   ��P�m � P:" KP.O#w
��¼��6 ]#J �O#��. Æ� �"P. ]#J O�e�. �w ���O"K ��

�K�\��
�¼#_5�J" |�#��6 ��. b�.P�� ��Ã�� �. �S�~������" OK ��

�4X" �$ #. s.#d� �K#.�5�$ �. �S�5�$
c`USYVYSYdi �VSHV �¬�ILV�¬�WH�

��K�. �¼#_5J" 4�Ãa� #� 4�p�w ��
D�E¼ O�e�. �O#��. Æ� �. �5-�P�m KPq �w ��" {#�5F" ��

�K�\ �K"K ^�I[6 ���~#. Z�#�Q$ �}�X� �.
c`USY]U^ �VSHV �¬�PHQ� �w �ÇB�w ����� #� ZI.
�"P. �w O"OK" Q" ��w O"Lt� |9� L�K�� �#[� "O |w 4��#�
Q" �ÇB��w �Ãdu #� KP�z�� O"Pu �K#p5X"KO�� |�}E6 � ��R=6

������   �K�O�� O#w �. �2�ÇX�PÇ�� �Ã~#d� �"P. �w 4q#.
C@53D

VLQJOH�SKRWRQ HPLVVLRQ FRPSXWHG ��
WRPRJUDSK\

c`USdQS\Uc �VSHN �WDK�N
OV� �Æ��Ä
c`USdbQ\ �VSHN �WUDO�

��p�e   �o�e �. b�.P�
c`USdbY^ �VSHN �WULQ� �a#-t�" ���6�P2
�~�}�X �#�[m ��X�2�5�X DdX OK ��O�q�Ç�}z �. |_5�
�KO"K ���� Zt� {�}X |Ç\ �O"L�y� OK �w #�4�X�P5�O"

c`USdb�_�� �P��_6 o�e �>/�@ ��}w �R>
c`USdb_]Udbi �VSHN�WURP�¨�WUH�

�o�e b�dJ �#�V�#wPq � #�;�� {�e���Ã6
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������Pw $ ��#.
ce`bQ�QebYSe\Qb ��DZ�ULN�X�OHU�

�Y�z �~� ��#.
ce`bQRe\WU �VRR �SUDK�EXOM �� �w ��"L�K ;#6 DdX

�4X" �L\ |�#�5� {"Q�}w " DdX nPe �. DdX ��P6�#. Q"
ce`bQSUbURU\\Qb �VRR�SUDK�VHU�¨�EHO �DU�

��"�AI� ��#.
ce`bQSX_b_YT ��NRU �RLG� ��"����[� ��O #� �#.
ce`bQSX_b_YTUQ ��NR�URL �GH�DK�

�����[� ��� ��P6�> O#J
ce`bQS\QfYSe\Qb ��NODK�YLN �X�OHU�

��"��uP6 r�q �"��uP6 ��#.
ce`bQS\ecY_^ ��NORR �]KXQ�

��Ã�-e {"Q�}w " �Ep¼ Q" P6�}> 4�X �. �"L�K Æ� �zKQ��P�.
ce`bQS_^Ti\Qb ��NRQ �G¬�OHU� ��}�L��w r�q
ce`bQS_cdQ\ ��NRV�W
O� �#��L�K ��O #� �#.
ce`bQS_di\_YT ��NRW�¬�ORLG� ���~�.#5X" ��#.
ce`bQTYQ`XbQW]QdYS ��GL�DK�IUDJ�PDW �LN�

���z "Pq#�K ��#.
ce`bQTeSdY_^ ��GXN �VKXQ�

��$ �tq" O�E� n"Pe" OK � �#. 4�X �. �[B Æ� ZJPB
ce`bQU`YS_^Ti\Qb ��HS�¬�NRQ �G¬�OHU�

��}�L��w�2" r�q
ce`bQWY^WYfQ\ ��MLQ�M¬�Y
O�

�KO"K O"Pu �"�9~ ��\#F #� �9~ ��#u�q 4�Wu OK �A�$
ce`bQW\U^_YT �VRR�SUDK�JOH �QRLG�

�KO"K O"Pu L����}z �PpF ��#u�q 4�Wu OK �A�$
ce`bQW\_ddYc ��JORW�LV�

O"Pu 3�}z�2" �w �}E� #6 3�}z ��#. OK s}F Q" �"�td��
�KO"K

ce`bQW\_ddYdYc �VRR�SUDK�JO²�WL �WLV�

�"O �L��[w K"L�W�" ��. P=��� L�"�6�� �w 3�}z "P2�X +#�5~"
�K�\ ��#u�q ��"��

ce`bQXi_YT ��KL�RLG� ���� r�q �L����� �"�I5X" ��#.
ce`bQ\Y]Y^Q\ ��OLP�¬�Q
O�

��"��#5X$ r�q  �U#WF" ��#5X$ Q" P6�#.



ce`bQ\e]RQb � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � cebWUbi

ce`bQ\e]RQb ��OXP�EDKU� ��P�w ��#.
ce`bQ]Q\\U_\Qb ��PDK�OH �R�OHU� ��wQ�u r�q
ce`bQ]QhY\\Qbi ��PDN �V¬�ODU�H�

�	��Rz #�
 �#. Æq ��#.
ce`bQ]UQdQ\ ��PH�D �W
O� ���#�� r�q
ce`bQ]U^dQ\U ��PHQ�WD �OH� SRLQW %� f

ce`bQ_SS\ecY_^ ��²�NORR �]KXQ�

VXSUDFOXVLRQ� f

ce`bQ_`dYS ��RS�WLN� �Æ�52" #�X#�w ��#.
ce`bQ_bRYdQ\ ��RU�E¬�W
O� ���[B �X#w r�q
ce`bQ`U\fYS ��SHO �YLN� ���y~ ��#.
ce`bQ`XQb]QS_\_WYS ��IDKU�PDK�NR�ORM �LN�

Æ� Æ�S�~�w #�O#q 4h}m #� {��Ã���#�OK Q�K Q" P6�#. �}�J
��O"K

ce`bQ`_^dY^U ��SRQ �WÇLQ� �R��2 ��#u�q ZI. OK #� �#.
ce`bQ`eRYS ��SX�ELN� �	V�.�2
 ��#Ä �"�I5X" ��#.
ce`bQbU^Q\ ��UH �QDO� ����}w r�q ��"��}w ��#. ��

DGUHQDO� f ��
ce`bQcSQ`e\Qb ��VNDS �X�OHU� ��p5w ��#.
ce`bQcS\UbQ\ ��VNOHU �DO�

���-}¼ �>O#J DdX ��O P. ¿u"�
ce`bQcU\\Qb ��VHO�HU� ��wP6 ��Q ��#.
ce`bQc`Y^Q\ ��VSL�Q
O� ��"�P�� ��#.
ce`bQc`Y^_ec ��VSL�QXV�

VXSUDVSLQDO� f ��
�KO"K O"Pu �O#J �L�"Q Æ� ��#u�q DdX OK �w �A�$ ��

ce`bQcdUb^Q\ ��VWHU �Q
O� ��m#�> ��#.
ce`bQdb_SX\UQb ��WURN �OH�DU� ��"�PuPu r�q 
ce`bQfQWY^Q\ ��YDM�¬�Q
O�

�|-�� ��#. OK �T���. �n�mÆ� ��O #� ;O#J
ce`bQfQ\fQb ��YDO�YHU�

P���~�2 #� 3O��$ �A�OK �T�� �. �A�OK Æ� ��#. OK �w �A�$
��"�A�OK ��#. �KO"K O"Pu

ce`bQfU^dbYSe\Qb ��YHQ�WULN �X�OHU�

�P�z #�� R�}��K ��F#�� OK �T��� ��. #��d. ��#. OK �w �A�$
���d. r�q  �KO"K O"Pu ��d. �R�}�K

ce`bQfUbWU^SU ��YHU�MHQV� Q" "L> 4wPF
�#. 4�X �. �[B Æ� �$ OK �w #��[B �qPe �K � Py�LÇ�

�L�#��� �u#. K�J |E� OK �#�A�� �Py�K �~� LJPB��
ce`bQfUbcY_^ ��YHU�]KXQ�

�K�J 	4w #X
 �PpF Q" �"L�K Æ� �Ã�-eP�m �L\ |��e ��
VXUVXPYHUVLRQ� f ��

ce`bQfYdQ\ ��YL�W
O� ��6#�F r�q
ce`bQjiW_]QdYS ��]L�JR�PDW �LN�

�KO"K O"Pu ���z �"�I5X" ��#. OK �w �A�$
ce`bU]U �VRR�SU ÇHP �� ��P6ÈOR. ��#��
��P6�#�. �"O"K ��P�z OK ��w ��`Ä �. ���6#�$ OK ���P6�#.

�K�\�� �5pz 4X" �#Ç�
cebQ �VRR �UDK� >/�@ �4p¼ VXUDO �#2 r#X 4[2
cebVQSU �DdX �P�B P�#i
cebVQSdQ^d �VHU�IDN �WDQW� �4�#5w #qO�X

��Ä#�¼ �L��wv#2 #� ��.#¼ |9� �EdX {#Ãq �K#� ��
�Q#XDdX �K#� Q#X ���O �K#�  

r��e" #�L�1�~�p�Wq Q" �e�}I�� ��. ��O �S�~��R�q OK ��
� L�K�� Z�#w "O ���O 3#Ã�#� �EdX O#[q �w K�\��
���O 4q#�. �Ä#=6O" 3#�¼�_J K#=�" �. P=�� �=�5� OK

�K�\��
cebWU_^ �VHU �MXQ� ��F"P>^_I5� Æ\R2 ��

���#h� LF"� OK �Ç\R2 L\O" �L_5� ��
cebWUbi �VHU �MHU�H� #��O#��. �w �Ç\R2 Q" �"�J#\ ��
#�� �5XK �#�Y�O �}�X� �. "O #�|Ç\ P��l6 � #�,�X$

��F"P>   �L�w�� �#�OK �F"P>
#�� Æ\R�2 ,d�� #�� �#5XO#���. OK �F"P> �#=�" |E� ��

�Æ\R1�"L�K
���#Ã� "O �"O#��. Æ\R2 �w �-d� #� r#e" �. V�}y�" OK ��

�K�\�� �5pz L�w�� �#�OK �
�4p¼ VXUJLFDO �K�\�� �#=�" C"P> �}�X� �. �w �O#w ��
DQWLVHSWLF V�

����pÄ La �#�Y�O Q" �K#p5X" #. �F"P> |�Ä
DVHSWLF V� Q" �O#Ä �d�E� OK �w �F"P> |�Ä �Ä��
��� �#�4��pÄ �w ��E� �. K�\�� �#=�" #��W��#zO"�PÇ��

�L�K��� GO |�Ä |E� OK �L\ �wPB #�
EHQFK V� 3O�¼ ��"L�" P. �w �F"P> |�Ä �Ä��
�L. �. �Q� �#�OK Q" V2 �4X" �L\ ;O#J �L. Q" �w KP�z��

�K�\�� �L�"KPzQ#.
FRQVHUYDWLYH V� gpF O�h�� �. �w �F"P> �Ä��
#� �L�K,�X$ #� O#��. �#��`Ä #� #�4q#. �5wPF �#��"L�"

�K�\�� �#=�" PdJ {#�5F" |u"LF #. #��$ �5\"KP.
F\WRUHGXFWLYH V� GHEXONLQJ� f

GHQWDO V� RUDO DQG PD[LOORIDFLDO V� f

JHQHUDO V� j�� ��� #. �w �F"P> �Ä��
�F"P> �__I6 j"��" L��#� � KO"K O#w�PX �F"P> 3�Ç[�
�K�\��� ]#J �td�� Æ� �. K�LE� 	+#_Ä" �F"P> |9�


�����Ä �F"P>  
PDMRU V� |�#\ �w �F"P> |�Ä �Ä��
�ÈOR. �F"P>   �K�\�� P6v#�PdJ � P64IX P6��� KO"��
PLQLPDOO\ LQYDVLYH V� Q" #��6 �w �F"P> |�Ä �Ä��
�. �9� K�\�� �#=�" YP. ��L. #� �ÆB�w YP. Æ� s�Pe



cebWYSQ\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � cedebU

�{��#w �"O Q" � /�ÇX�L�" #� /�ÇX"O#2� �}�X�
PLQRU V� 3�Ç[� �#�OK �. K�LE� �F"P>

�ÆB�w �F"P>   �ÆB�w �#�,�X$ �
0RKV
V WHFKQLTXH� f

RUDO DQG PD[LOORIDFLDO V� Q" �"�J#\
�Ç��w � ��F"P�> �#��OK � ^�I�[6 #�. ��w �Ç\R1��"L�K

�KO"K O#w�PX �"L�K � �#�K ^�#t� � #��O#��.
SODVWLF V� �Æ�5X�2 �F"P>
� |�Ç\ K�-��. #� D�E_6 �Q#XQ#. ���P6 #. c-6P� �F"P>
|�Ç\ P��l�6 O#BK #� �L�K,�X$ ^u#� �#��#�5J#X P�#i

�|�#Ç6 � L\O #� �O#��. ��L¼ P:" OK �L\
UDGLFDO V� �5\"KP. O�h�� �. �w �F"P> �Ä��
� L��"�L�\ �O#���. O#�BK �Ãa�� 3O�¼ �. �w �te#�� ���

�K�\�� �F"Pe 	��#p�~ S#�OK Ph� Q"
 O�#=� �F"��
VWHUHRWDFWLF V� � VWHUHRWD[LF V�

�"O"K 3#Ã�#�a K#=��" O�h��� �. �w Y�O ��L�B Q" Æ� P�
Æ�S�~�6#�2 4q#�. Q" �p�P�i se#���� OK ^I��[� K�L��F
�K#p5X" #. � �#�5J#X |E� ���Ã6 � Rl� �t�Ä �#��#�5J#X

�KP�z�� 3O�¼�LÃ. �X 3#_5I� Q"
cebWYSQ\ �VHU �M¬�N
O� �F"P> �. b�.P�

��$ �}�X� �. D�E_6 |.#u #� �F"P> Q" ��R>
CebWYSU\ �VHU �M¬�VHO� �BO#2 �Ä�� �6O#=6 �#�
�L�\ {P5��w ���X"L�Ww " s�Pe Q" �w +N> |.#u �L\ �5q#.
OK � |�Ä ��F �R�P��J {P5�w O�h�� �. � K�\�� ���6 R~�}X
L�5W� P:��#� #� �}�ÄP�m Py�K ��XP� �#�Y�O �w �KO"��

�K�O�� O#w �.
cebb_WQdU �VXU �R�JLW� �R�B #� ^I\ ���[�#>
�#> �. �w ���O"K |9� KP�y. "O Py�K R�B #� ^I\ �#> �w
OK "O �Py�K KPq �#> �w �KPq #� K�\�� �K#p5X" Py�K ��O"K

�KP�y. �� P:�� � L�p� O#w
cebce]TeSdY_^ �VXU�VXP�GXN �VKXQ�

VXSUDGXFWLRQ� f

cebce]fUbWU^SU ��YHU�MHQV� VXSUDYHUJHQFH�f

cebce]fUbcY_^ ��YHU�]KXQ�

��#. 4�X �. #��[B P."P. � �#�R�� ZJPB
cecSU`dYR\U �V¹�VHS �W¬�E
O�

�KP�z�� O"Pu P�:'64E6 �zK#X �. �w �A�$ ��
½PÃ� OK �5\"K O"Pu �=�5� OK � 4��#t� #� ����" �"Ltq ��

�LÃ5W�   �4��pÄ PdJ
cec`U^cY_^ �VXV�SHQ �VKXQ� �L\ ¿du 4�Ãa� ��
��6#��F L���O j��� P� #� KOK 4wPF KO�� OK �9� 4u��

�s�}Ã6  
�#�5J#X Æ� �. �L. Q" �Py�K ZI. #� �`ÄÆ� {#_6" ��
s5q D�E_6 O�h���. ��#9� �. �FO {#_6" L��#� �#-�5[2

�V2��P2 #�
Q#�q PX"PX OK �w �L�#> 3"OM Q" |Ç[5� �Ã�#� �KO�"Pq ��
�s�}Ã6   �L�"�L\ ZI2 �K�\��� |�F �$ OK �w �Ã�#�

FROORLG V� FROORLG 	�
 f��L���~�w �5W�X
¿�#�� �L���~�w {�}E� Æ� KO�� OK �¼#_5J" O�e�. ��#z
�LF �. �$ 3"OM �4X" L�#> �$ �zL�w " P2 Q#q �w K�O�� O#w �.

�L��w +�XO {�}E� Q" ;O#JOK �w L�5W� ÈOR.
cec`U^c_YT �VXV�SHQ �VRLG� �Æ�.�q��~ L���~�w
cec`U^c_bi �VXV�SHQ �VRU�H�

�ZI. Æ� �L��w�" R��$ ��
Æ� �L���w�" R���$ S"L�#�. #�� O"�� �}`Ä �"�I5X" b#.O ��

�ZI.
cecdU^dQSe\e] �VXV�WHQ�WDN �X�OXP� >/�@

�4p¼ VXVWHQWDFXODU ��#-�5[2 �	VXVWHQWDFXOD �¿�>

cedebQ �VRR�WX �UDK� >/�@ VXWXUH� f�	VXWXUDH �¿�>

C�d�X �$ OK ��w K�\��� �5p�z {#_6" �Ä�� �. ���6#�$ OK
� L��\�� sE}� �� �. �P-�q 4q#. �}�X� �. |.#t� ��"�I5X"
OK #���6 {#_�6" j�� ��" �L��K��� "O �5wPF j�� @�� �Q#>"

�QOK   �K�\�� 4q#� ��=�> �#��"�I5X" ��.
V�GHQWDWD V�VHUUDWD� f

V�SODQD 	QOK
 O�B�X �Ä��
� L�P�z�� O"Pu �� O#�w OK �K#X O�e�. O�#=� C�dX �$ OK �w
�L��\��� |pu ��OK �$ �L��K|�Ç[6 �#��"�I5X" �#��-~
V� VHUUDWD �#��"�I5X" �w 	QOK
 O�B�X �Ä��
� L��\�� |pu �� OK �w �L�"�Q �}�X� �. �$ �L��K|�Ç[6

�L��\�� sE}�Py�LÇ� �. L�5W� �O" �#���"L�K �. ��-\
V�VTXDPRVD �w 	QOK
 O�B�X �Ä��
�#���"�I5�X" O"K,��\ � ��2 �#��-~ �5qPz O"Pu s�Pe Q"

�L�$�� K�>��. �� ��O P. �L��K|�Ç[6
V�YHUD VXWXUD� f

cedebU �VRR �FKHU� VXWXUD� f ��
�#���e" {�_F O�h�� �. �w ��I. �PX Æ� #� ��I. Æ� ��
Æ�6#��P�6 #� �F"P> �JQ �#��-~ �5qPz O"Pu �� O#�w Q"

�K�\�� �KQ
��KQ ��I. ��

�K�O�� O#w �. ��I. �}�X� �. �JQ �5W. �"P. �w �"�K#� ��
�4p¼ VXWXUDO

DEVRUEDEOH V� �}�X� �. +N> |.#u �K#� Q" �w �I�
�K�O�� O#w �. �KQ ��I. �"P. � �L\ �5J#X �5q#. 3#Ã�#�

DSSRVLWLRQ V� Æ�KR� �"P. �w �EdX ��I.
�K�O�� O#w �. Py�LÇ� �. �5X�2 �#��-~ |�#w �KPw

DSSUR[LPDWLRQ V� O�h�� �. �w s��Ä ��I. �Ä��
�KQ ��JQ �t�Ä 4q#. �5qPz O"Pu �� O#�w Q" �#���e" {�_F

�K�\��



CF � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ��� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ci\fQdYS

EXULHG V� #�4q#. OK �t�Ä O�e�. �w �"��I.
�K�\�� �L�#\�2 4X�2 �}�X� �. � K�\�� �KQ

FDWJXW V� �	JXW 4l~ D�a�6 OK
 VXUJLFDO JXW f
FRDSWDWLRQ V� DSSRVLWLRQ V� f

FREEOHUV
 V�

�K�\�� KO"� #�5�" P� OK �Q�XÆ� Q" �$ H� �w ��I. �Ä��
FRQWLQXRXV V� Q" �$ OK �w ��I. �Ä��

�K�\�� �K#p5X" ¿dt��P�m � L5�� 3O�¼ �. H� {�e
FRURQDO V�

�{#5�O#2 �"�I5X" �K #. {#5��Pq �"�I5X" {#_6" cJ
FUDQLDO V
V ���=�> �#��"�I5X" �#�� {#_6" b�dJ
&]HUQ\
V V� �$ OK �w �"�K�O ��I. �Ä�� ��

�K�\�� �K"K O�-Ä �e#I� �#[m Q" #��6 H�
�KPw "L> Q" �K#p5X" #. �L\ �O#2 ��L�#6 Æ� �KO�J Y�> ��
�n#Ç\ |E� �. Py�K �#�5�" �KQ ��I. � #�#�5�" Q" �Ç�
IDOVH V� Py�LÇ� |.#t� C�dX �#�� {#_6" cJ

�Q�P-�q 4q#. �}�X� �. #��"�I5X" �KO�J Y�>��L.
ILJXUH�RI�HLJKW V�

�L�w�� �e "O � KLÄ L��#� P�W� �$ H� �w ��I. �Ä��
*§O\
V V� �#��JQ OK �w L5�� ��I. �Ä��

�KO"K �Q�XÆ� #�5�" P� OK �$ H� � K�O�� O#w �. �"�K�O
JORYHU
V V� ORFN�VWLWFK V� f
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0LONPDQ V� �w �"�I5X" �R�~"P�S �O#��.
Q"OK �#��"�I5X" +N> Q" �\#� KLÃ5� n#p\ �#�O"�� K�>� #.

�K�\��^I[� DdW� �
0LOOHU V� 3O�¼ ¿�X� ^�#t� |�#\ �:O" �OL�X
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�"P�� 3O�¼ �qPe �K �K"QOK#� <}q OK �Rl� +#_Ä" �5wPF
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��}�> ÆÇ[w �F"�� |l.P�Q �KPz OK Æ�J#� K�>� #. �w
�#��O#=��#�� #�. � K�\�� ^I[� �"O �~#[w ��. � <�O$
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