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REOLJDWH D
V �. K�J L\O �"P. �w ��W��#zO" �PÇ��
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��L�. � L�F Q" Z��. �5J#��\ #� �5wPF 4�~#Ãq ����X#5�S$

�4X" �"P�� +"Pda" #� Z�6 #. ���Ã� �w �O"Pu�. #� nL�

�K�\�� �L��#� �� 	O�6���Ç�#X
 �5wPF ��"�O ���X#5�S$

QW\_ccYQ �D�JORV �H�DK� ��#.Q �K"QOK#� �"Ltq �#�X�}z $

QW\edYdY_^ �D�JORR�WLVK �XQ� G\VSKDJLD� f

QW\iSU]YQ �D�JOL�VH�PH�DK�

���J OK L�u �K�-� K�>�� ���W�}z $

QW\iS_^ �D�JOL�NRQ�

�L�Q�Ç�}z {�Ç~��Æ� 3"OL���.PwP�m ��Pz

QW\iS_^U �D�JOL�NÇRQ� DJO\FRQ� f

QW^Y�XJ�QH ��>VDQVNULW@ �5\"L�. �5W�X OK

�#��� OK |-�u {#�X ��������� K�L�F ���w 
 D\XUYHGD

� �\O"�z �SP�" �. 	4qPz |Ç\ �#5X#. L�� ���P. �#y�"QPq

#�"Nm �w K�\�� �5pz GRVKDV �}�X� �. �L\ K#=�" Æ�~�.#5�

P��a � �L. �}�X� �. #6 L��w�� |�L-6 �RMDV� ��#��Pq �. "O

�X Q" 4X" 3O#-Ä GRVKDVM �KP�z O"Pu �K#p5X" KO�� �[�L�" �

Q" �-�wP�6
 �SLWWD � �	#`�q � "�� Q" �-�wP6
 �YDWKD� ,�wP6

O"Lt�� Q" �-�wP6
 �NDSKD� � 	+$ ��w � Z6$ �K#�Q O"Lt�

,>��� ,�wP�6 ��X ��" �#�� {K#Ã6 � 	v#J ��w � +$ K#�Q

�	�>P5�
 �K�\�� 4��X �O"PuP.

QW^_WU^YS �DJ�QR�MHQ �LN�

�	Æ�6#2��L�"
 ^I[�#� �#[�� #.

QW^_cYQ �DJ�QR �]KDK� 4���" ^�I[6 OK ��"�6#�

c-6P� o}5I� �#�VF #. �$o}5I� j"��" ��WF �#�v" OK"

��#��. � �W�� ��#��. ��#[B ��"��\ 3O�¼ �. � L�5W�

�3O�¼�Q�pz $   �L��\�� �5J#�\

IDFH D�� IDFLDO D� SURVRSDJQRVLD� f

ILQJHU D� K�J �#5[y�" �. �KPw �O#\" OK ��#�"�6 �LÄ

��"Py�K #�

WLPH D� � |W}W6 vOK �5qO 4XK Q" ��#�Q �Q��z $

�¿�#u� 3L�

YLVXDO D� ^�I[6 OK ��"�6#� ���#��. �Q��z $

OK �"�Ã�#aK�>� P:" OK ���Ã��w �L�#[� s�Pe Q" #�\$ �#�\"

�L�K�� GO ��#��. �ÄPq �F"�� Q" �Ç�

�QW_WeU� #� �L��\ P=�� |�#Ä ��Ã� �.  >*U�@ ��}w �R>

��L��w�#t~"

QW_^QTYc] �D�JR�QDK�GL]P�

�4p¼  DJRQDGDO ��W�> KLm �"Ltq 4�Ãa� ��W�K#�z $

QW_^Q\ �DJ�DK�Q
O�

�ÈP� Q" |-u �}¼#q�. �K"K GO #� ÈP� �. b�.P�

QW_^Ycd �DJ�DK�QLVW� �4W���z $

�4.#uO #� �QO#-� OK P�zOK ��

�Æ�5W���z $ �}`Ä ��

�#��L�P�z �. �w K�\�� �5pz ���O"K �. �X#�\�O"K OK ��

|�#��6 L��\��� Æ�PE6 �Ã�-e K"�� �}�X��. �w �~�}X



QW_^YcdYS � � � � � � � � � � � � � � � � � � � � � � � � � ¤ 4p� �4W�. ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � QYbgQi

��#W��   �L�w�� Æ�PE6 "O #��$ �Ã�-e 4�~#Ãq � KO"K

QW_^YcdYS �DJ�²�QLV �WLN� �QO#-� �. b�.P�

�}`Ä �}�X� �. �w 4X" �"�}`Ä Æ�5W���z $ �}`Ä �4.#uO #�

�KP�z�� O"Pu �}.#t� KO�� 	Æ�5W���z #5�$
 |.#t5�

QW_bQ`X_RYQ �DJ�RU�DK�IR �EH�DK�

�"P�� �#z �w Q#. �#�#`q Q" �th��P�m � L�L\ UP6 �#�.�q"O�z $

��X"P� ONz   �L�K�� GO Æ��#2 3��F #.

QWbQ]]QdYc] �D�JUDP �DK�WL]P�

�O#��. #� ,�X$ |�~K �. �#.Q O�5XK s-e P. �}Ç6 OK ��"�6#�

c}m �#�. � �K#X 3��> �5J#X OK {#Ç\" #. ���Ã� �w �Rl�

�4X" �"P�� K"Pq" 4�W�> � KLÄ �#�Q

�QWbQ� �YO�� �}�F ��Ã� �. >*U�@ ��}w �R>

QWbQ^e\Qb �D�JUDQ �X�ODU� �	{��"Pz 
 ��"K ��L.

QWbQ^e\_SidU �D�JUDQ �X�OR�VÇLW��

�	{��"Pz 
 ��"K ��L. 4�X�Ç~ �4�X�~��"Pz $

QWbQ^e\_Sid_cYc �D�JUDQ �X�OR�VL�WR �VLV�

#�4�X�~��"Pz Z�#w #. �w ���Ä Q" �"�Ä��=� �Q�5�X�~��"Pz $

� YO"��z �#y5�XK P�y�K �e#I� �#�#[m s}F 3#Ã�#a �

����O"K �#�OK ½O"�Ä KO"�� P9w " �K�\�� ^I[� 4X�2

�L�5W� ��#���\ K"�� #. U#�6 #� �Ã\" Z.#6

QWbQ^e\_`\QcdYS ��SODV �WLN� �#�{�}X �L��wK#=�"

�P~��"Pz �#�{�}X K#=�" �LÄ ���#��6 �. 	{��"Pz 
 ��"K ��L.

QWbQ`XYQ �DK�JUDI �H�DK� #� {�5J" �#�q"Pz $

�4p¼  DJUDSKLF ��5\�� ��#�"�6 �5qO 4XK Q"

17D DQWLJOREXOLQH WHVW ��

QWeU �D�JX� �QP~ ��

�#�O�#� ���Lu �#� ��

QWibYQ �D�ML�UH�DK� ��B �$ OK �w �O#=��#� �Ä��

�w �O�e �. L�"�L[� |�Ç[6 �.�J �. Rl� T��� �#�<�Ç\ �

�4p¼  DJ\ULF �4X" n#¼ Rl� DdX

186 �	�K#tÃ�" 9,,, O�5w #q
 DQWLKHPRSKLOLF IDFWRU ��
187 DQWLKHPRSKLOLF JOREXOLQ ��

�	�K#tÃ�" 9,,, O�5w #q

18@ $VVLVWDQW KRXVH SK\VLFLDQ ��

�	Æ�[w Æ\R2 O#�5XK

18C $VVLVWDQW KRXVH VXUJHRQ ��

�	Æ�[w C"P> O#�5XK

19 	3O��$ ��#XO#�
 $RUWLF LQVXIILFLHQF\ ��

�	�Ä��_� C#t~
 DUWLILFLDO LQVHPLQDWLRQ �
1933 DQWL�LQKLELWRU FRDJXODQW FRPSOH[ ��
1934 DFWLYDWLRQ � LQGXFHG FHOO GHDWK� ��

DXWRPDWLF LPSODQWDEOH FDUGLRYHUWHU�

O�6��P-�qK
 � 	4�~#Ãq Q" �\#� �~�}X ÈP�
 GHILEULOODWRU
�	,}u O#wK�J �4\#w |.#u

194 GRQRU LQVHPLQDWLRQ� f

QYT �ÇDG� �w �"�}�X� P� �. �L�Ä O�e �. ��O#� Æ�w
4��t�6 #��K ��� C�¼" "O |�Ä Æ� �#=�" �"�5. �$ Æ�w �.

�	ÆÃ�X |9�
 K�\�� �5pzKPw
ILUVW D� #� ,�X$ O#BK KPq ��~�" �O"Pda" 4-u"P� � �#�OK
"O ��F"P�> � �-�e �Ãdu 3#�"Lu" �"�5. �Ç�$ Q" |-u �O#��.

���~�" �#�Æ�w  �K"K �#=�"
KHDULQJ D� K"Pq" �. Æ�w O�h�� �. "O "L¼ �w �O"R."
�KP�z��� O"Pu O#��. �L. ��O P. ,}m" � L�w�� 4��t6 "��\#�

�	ÆÃ�X

SKDUPDFHXWLFDO D� QHFHVVLW\� f

194C DFTXLUHG LPPXQRGHILFLHQF\ V\QGURPH ��
�	QL�" ��.#W5w " ����" ^t� �OL�X


198 DUWLILFLDO LQVHPLQDWLRQ E\ KXVEDQG ��
�	P��\ �}�X� �. �Ä��_� C#t~


1981 DXWRLPPXQH KHPRO\WLF DQHPLD� ��
QY\eb_`X_RYQ �L�ORRU�R�IR�EH�DK�

�#��.Pz Q" �td��P�m � �aP� UP6 �#�.�q�O�}�"
QY^Xe] �ÇDQ �KXP� L�QXP� >SRUW�@

Æ�n"Pe" OK �dJ ½#-t�" Æ� K#=�" �$ OK �w �O#��. �Ä��
�K��J �. K�J ¿du �. P=�� #2 �=�2 4[y�" �T���. 4[y�"

�K�\�� �$ {#5W�K ZI.
19@ DFXWH LQWHUPLWWHQW SRUSK\ULD ��

�	K#F +�#�5� �P�qO�2

QYb �ÇDU� �"��   ��̄> �L��K |�Ç[6 �Q#z b�}I�
DOYHRODU D� JDV� f

UHVLGXDO D� YROXPH� f

WLGDO D� YROXPH� f

QYbR_b^U �ÇDU �ERUQ� "�� �"O Q" �w �A�$ "�� OK s}Ã�
�KP. "��  �K�\�� P[5�� �$ �}�X� �. #� � |t5��

QYbcYS[^Ucc ��VLN�QHV� 3Pq#W� �O#��.
�#��2"�� OK j��6   �#��2"�� #. 3Pq#W� Q" �\#� 	4wPF


QYbgQi ��ZD� ��O KO"� �$ Q" "�� �w �P�W� ��
��O"�� ��"�� �"O  �L�w�� vP6"O �$ � K�\��

�	� ¶�P�¶"
 K"LW�" ��L. Vp�6 �O"PuP. �"P. �"�}�X� ��
HVRSKDJHDO REWXUDWRU D� �P� |J"K OK �w �"�~�~
O#�\��P�m �"O#��. ��"�� �"O �$ �}�X� �. #6 K�\�� �K"K O"Pu
Q#�. 3O�¼ÆX#� �"O Q" 4-9� O#[q #. ����6 K#=�" O�h�� �.

�L�#�.
FRQGXFWLQJ D� ���#5E6 � ��#u�q ��"�� �#��"O �Ä��=�
ODU\QJHDO PDVN D� �5\"L�y� Q#. �"P. �"�}�X�
Q" |Ç̄[5� �\"P6 |J"K OK �O"Nz �~�~ ��L. O#��. ��"�� �"O
�ÇE� O�e �. �w �KPwK#. |.#u �`�. n#w �. |_5� �~�~Æ�

�L-WB�� �P=�F �.



1;� 1�; � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ 4[� �4W�. ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � Q\Re]Y^

ORZHU D� �P=�F ��#5E6 �#�5�" ��. �w ��"�� �"O Q" �5�Wu
���#5E6 ��"�� �"O   �KO"K O"Pu��#�5�" �#�{��[��P. �#�#2 #6
QDVRSKDU\QJHDO D� ���. G"O�X s�Pe Q" �w �"�~�~
OK #�6 K�\��� �K"K O�-�Ä VÇ�O#q � Q#� � ���. ow nPe �.
��. "��� �#�P> P�W� �L\ �5W. Q" ¿�#�O#�\�� P�m �"O#��.

�K�\ �#.Q �}�X�
RURSKDU\QJHDO D� O�-Ä s}F � �#�K �"O Q" �w �"�~�~
P�W� �L\ �5W. Q" ¿�#� O#�\��P�m �"O#��. OK #6 K�\�� �K"K

�K�\ �#.Q �}�X� �. "�� �#�P>
XSSHU D� �#�G"O�X ��. �w ��"�� �"O Q" �5�Wu
���#u�q ��"�� �"O   �KO"K O"Pu �P=�F #6 #�,~ � ���. �>O#J

1;� 1�; �. �	��"Q ��#.
 DERYH�NQHH ��
|JL��������� OK WUDQVIRUPDO DPSXWDWLRQ �S"�

�L��w �Ã>"P� DPSXWDWLRQ

Q[Qbi_SidU �D�NDU �H�R�VÇLW��

�	R�Pu {�-}z |9�
 �5W� ��L. {�}X �4�X��O#w $
Q[Qbi_dU �D�NDU �H�ÇRW� DNDU\RF\WH� f�3��O#w $
Q[QdXYcYQ �DN�DK�WK¬ �]KDK� �w �5�Ãa� �#�R�6#w $
#� �5W[� �"O$ ��#�"�6 �LÄ #6 +"Pda" Q" �5wPF �O"Pu�. #.
¿�#\ �-�#> �aO#Ä � K�\��^I[� �L�."�J � �L�[w Q"OK

�4X" �-_Ä �#��O"K 	{"L��"P�2"P5Ww "
 ��P� �>O#J
Q[Y^UcYQ �D�N¬�QH �]KDK� #� oÃa �"Ltq ��R��w $

�3�`Ä�K"O" 3#wPF {P5�w �5qO 4XK Q"
D� DOJHUD #. �"P�� �R�~"P�S KOK #. �w �~�5J"

�K�\��^I[� 4wPF j��P�
Q[Y^UcdXUcYQ �DK�NLQ �HV�WKH �]KDK�

�	#�R5W��w 
 4wPF VF �5qO 4XK Q" #� �"Ltq �#�R5W��w $
Q[Y^UdYS �D�N¬�QHW �LN�

��R��w $ �L��wK#=�" #� �}�X� �. �L\^I[� �. b�.P�
1\� ��DOXPLQXP� �������~$ P_�Ä ��#���\ K#��
1<1� DPLQROHYXOLQLF DFLG ��
1\Q DODQLQH� ��
Q\Q �D�ODK� >/�@

�4p¼  DODU� DODWH �	DODH �¿�>
 �|Ç\ �~#. �L�"Q
D� QDVL �>O#J 4�Wu �w �q�P`m j#W6" ����. ¶{#.

�L�K�� |�Ç[6 "O ���. �#�G"O�X Q" Æ�P�
Q\QSdQcYQ �D�ODN�WD �]KDK�

�Q#5w� K�-�w Q" �\#� Q�5w� +N> ��X ��Q#5w�$
ODFWDVH GHILFLHQF\� f

Q\Q^Y^U �1\Q� 1� �DO�DK�Q ÇHQ�

��. R�� � #����6�P2 OK K�>�� �O�PaP�m ����$ L�X" �����$
�#�X�2 OK K"Q$ 3O�¼

��D O�e�. �~� K�\��� 4q#� #����6�P2 OK �w �"����$ L�X"
|�5X" Q#XZ�2 ����$#5. �KO"K K�>� #�L�512 �`Ã. OK � K"Q$

�4X" ��Q�5�X � |�X"O�" �W�~�.#6#w �dX"� �&R$
Q\Q^Y^U Q]Y^_dbQ^cVUbQcU

�DK�PH �QR�WUDQV �IHU�ÇDV� �Q"PpW�"P6 ����$ ����$
DODQLQH WUDQVDPLQDVH� f

Q\Q^Y^U dbQ^cQ]Y^QcU �WUDQV�DP �¬�QÇDV�

� �P�X OK �Ã�-�e O��e ��. ��w ���R�$ �Q#���$ V�"P6 ����$
OK �~�}X ,�X$ P:" OK � KO"K K�>� L-w �T�� �. �L. �#�4q#.
OK �$ 4h}�m 4X" �Ç��� |��~K ���" �. � K�\�� K"Q$ �PX

�L.#� Z�"Rq" �L-w �#�{�}X K#F ,�X$ �. �5-� �"O#��.
Q\Qb �D�ODU� �O"L~#. �{#.� #� DOD Æ� �. b�.P�
Q\QdU �D�OÇDW� �O"L~#. �{#. �K�. "O"K �DOD Æ� �. b�.P�
Q\RQ �DO�EDK�>/�@ �L�pX
Q\RUT_ �DO�EH �GR�>/�@ ��L�pX
D� UHWLQDH Q" �\#� �K" P:" OK ��Ç-\ �zL�P2 x�O

���Ç-\ �#�ÈP��� Q" ¿�#� ���X"K�W�"P6
Q\RYSQ^c �DO�E¬�NDQV�>/�@ �L�pX
Q\RYTebYQ �DO�E¬�GX �UH�DK� ��L�P2 x�O #� L�pX O"OK" ¿qK
Q\RY^Yc] �DO�E¬�QL]P�

���X#5�#�y��2 �-�W� #�� |�#�w �K"QOK#�� �"Ltq ��W���-~$
������ R5�X OK ^t� Q" �\#� 	�[B 4X�2 ��
 �L. �Ã�-e

�4p¼  DOELQRWLF
RFXODU D� ���X#5�#�y�2 j�� ��" OK ���[B �W���-~$
�~� 4X" �Ã�-�e |�#�w O��e ��. #�� )-�Pt�6 ��� � 4X���2

�L�w�� P��l6 j�� ,WFP. ��[B �#��O#=��#�
RFXORFXWDQHRXV D� �2&$�� ��5X�2 ��[B �W���-~$
Z�#�w OK j"���" ��" ��� � KO"K j�� �K �w �W���-~$ Q" �Ä��
�Ç~ �Q�2�1�� #��[B �4X�2 ��Æ�6���� ���X#5�#�y�2
vP5�[� ��#���. 3L�F Z�#�w � U��z #5W�� �.�q�5q KOQ

�L�5W�
Q\RY^_ �DO�EL �QR� ��W���-~$ �.�5-� KPq ����-~$
Q\RY^_YTYc] �DO�E¬�QRLG �L]P�

#�. �$ 3�#p6 �w �5X�2 ��[B #� ��[B ���X#5�#�y�2�1��
� �.�q�5q U��z #5W�� KOQ �Ç~ �Q�2�1�� �"Ltq �W���-~$

�4X" ��#��. 3LFZ�#w ���Ã�
Q\RY^ebYQ �DO�E¬�QX �UH�DK� DOELGXULD� f ��O���-~$
Q\ReWY^UQ �DO�EX�MLQ �H�DK�

Æ� Q" �[I�. �w Q�P-�q 4q#. Q" 4pX � L�pX ��� Æ� ��
WXQLFD �T��� ��.
 �L�w��� �e#�F" "O �$ ��#��6 #��� �`��Ä

�	DOEXJLQHD
�L�pX ��

Q\Re]Y^ �DO�EX �PLQ� �����-~$
�"O"K �Ç��� �#�{�}E� #� � +$ OK {�}E� ���6�P2 P� ��

�cX�5� 4h}m
Æ�6���X" O#[q �hÄ" 4�Wu �w #�X�2 �}¼" ���6�P2 ��



Q\Re]Y^_SX_\YQ � � � � � � � � � � � � � � � � � � � ¤ �� �4W�. ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � Q\S_X_\

���6�P�2 �"���Ä ��. � 4X" �$ Q" �\#� #�X�2 �L���}w
+PB �#�L�X" |9�
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��. �4X" �"P��� L��\�� v�2 �. |�L-6 K�J �L\ ÈOR. #.
FXWLV ��-\ �w K�\�� K#=�" 4X�2 �}\ 4�Ãa� ��" {#-�K

�4X" OD[D
Q^Ue`\_YTi �DQ�X�SORL �GH�

K"LÃ�6 D�E�¼ +P`�� Q" n"PE��" j���� P��� ��L���}2�����$

�Z�"Rq" #� Z�#w Q" �Ä" L���}2#� �#���Q���Pw
Q^Uebic] �DQ �X�UL]P�

�#�P�\ Æ� �O"��K �Ãa�� j#W6" P:" OK �w �w #X ��W�O��$
�4p¼  DQHXU\VPDO �K�\�� |�Ç[6 ,}u #� L�O�

DRUWLF D� �3O��$ �W�O��$
DUWHULRVFOHURWLF D�

�#�P\ Æ� OK �w �W�O��$ �Ä�� �Æ�6�P}ÇX"��P6O$ �W�O��$
�O"���K �L\ o�Ãa �=�5�OK � 	��Ç\ 3O��$ ���Ã�
 ÈOR.

�K�\�� K#=�" L�L\ Q�P}ÇX"�P6$ OK �$
DUWHULRYHQRXV D� �#�P\ Æ� �#�� �Ã�-eP�m b#-6O"
L��O� Æ� |�J"K ��. ��t5�W� O�e�. ��J �$ OK �w L�O� �
��. �e#-6O" v #X Æ� �}�X� �. #� � L.#��� �#�P> ��#W��

��L�O� ��#�P\ �W�O��$   �K�\�� |�F L�O� |J"K
DWKHURVFOHURWLF D� �Æ�6�P}ÇX"�P6$ �W�O��$

DUWHULRVFOHURWLF D� f

EHUU\ D� �"�W�w ÆB�w �W�O��$ �L��#� 3�6 �W�O��$
�t}�F OK r�P�Ä {#_�6" |E�� OK ���Ã� �w Rl� �#�P\ Æ�

�KO"K �#�P\ |J"K �. �Ç�O#. Np�� � K�\�� K#=�" V�}��
FRPSRXQG D� �#���� Q" �`Ã. �$ OK �w ��W�O��$
�L�5W� j#W6" O#BK ctq Py�K �JP. � L�"�L\ �O#2 ÈO �O"��K

�,wP� �W�O��$  
GLVVHFWLQJ D� Q" �\#� �W�O��$ ��#ÇW�K �W�O��$
� K�\��� �#�P�\ �O"���K �L�\ �5q#Ç\ 8Ä#. �w �R�P��J
K��>� ��. �#�P�\ �"P=�� #�. b#-�6O" � #��5����" OK �zO#��2
K�\��� �L��K 3O���$ OK ���Ã�� �W�O���$ j��� ���" �L�$��

��5WWz �W�O��$   ��DRUWLF GLVVHFWLRQ�

IDOVH D� O#BK ÈO �O"��K �$ OK �w ��W�O��$ ��
OK �K�\��� U�-E�� n"Pe" �#�4q#. OK ��J � �L\ ,�X$
L�"�J |�Ç[6 	,}u #�
 �#�P\ #. �e#-6O" v #X Æ� 4�#��

�+M#w �W�O��$   �L\
SVHXGRDQHXU\VP� f ��

LQIHFWHG D� L\O P:" OK �w �W�O��$ �Ä��
#�� ÈO �O"���K OK 	#�?O#u #� � #��P5w #.
 #��W��#zO"�PÇ��
L�~�6 �}-u Æ�6�P}ÇX"��P6O$ �W�O��$ |J"K Q" 4��pÄ K#=�"

����pÄ �W�O��$   �K�\��
P\FRWLF D� �#�?O#u Q" �\#� ���pÄ �W�O��$
UDFHPRVH D� �L\ O"K�J � @�2 � |��e ¿W5�

��"�\�J �W�O��$   ����J r�PÄ
VDFFXODU D�� VDFFXODWHG D� ctq �w �"�W�w j#W6"
��"�W�w �W�O��$   �L�w�� O#5qPz "O �#�P\ c�E� Q" �[I.
YDULFRVH D� �e#-6O" v #X Æ� �$ OK �w ��W�O��$
�W�O���$   �KQ#X��� c-6P�� O�#=�� �#�L��O� #. "O �#�P\

��W�O"�
Q^Uebic]_`\Qcdi �DQ�X�UL]�PR�SODV �WH�



Q^Uebic]_bbXQ`Xi � � � � � � � � � � � � � � � ¤ �K � �#=�2 ¤ � � � � � � � � � � � � � � � � � � � � Q^WY_Tic`\QcYQ

��. �L��K ,�X$ �#�P\ Æ�5X�2 �F"P> ��5X�2��W�O��$
��W�O��$ �#�OK O�h��

Q^Uebic]_bbXQ`Xi �DQ�X�UL]�PRU �DK�IH�

��W�O��$ Æ� �KQ��I. ��q"O��W�O��$
1>6 �	�"�5W� La O�5w #q
DQWLQXFOHDU IDFWRU � �
4������Wu OK
 DQWLQXFOHDU DQWLERGLHV �$1$� f

��DQWLERG\ �S"� D�a�6
Q^WYQcdXU^YQ �DQ�MH�DV�WKH �QH�DK�

��u�PÄ �5W�X ��6 �5qO 4XK Q"
Q^WYUSdQcYc ��HN�WKD�VLV� Da"� j#W6" ��Q#5Ç�T�$
 DQJLHFWDVLF ���#p�~ #� ���J ÈOÆ� �L\ |��e ,}m" �

�4p¼
Q^WYUSd_]i ��HN�WDK�PH� ����5Ç�T�$

�ÈO Æ� �KPw ¿du #� �5\"KP.
Q^WYUSd_`YQ ��HN�WR �SH�DK�

�ÈO �Ã�-eP�m P�W� #� �Ã�-eP�m �5qPz O"Pu ��2�5Ç�T�$
Q^WYYdYc ��L�WLV� YDVFXOLWLV� f �4���T�$

��DQJLLWLGHV � ¿�>�
DOOHUJLF JUDQXORPDWRXV D�

&KXUJ�6WUDXVV V\QGURPH� f

Q^WY^Q �DQ�ML �QDK�DQ �M¬�QDK� ���T�$
�	�OL¼ ��T�$
 D�SHFWRULV f ��

�4p¼  DQJLQDO �O�$ �#tpJ #� Æ�K��X#1X" KOK ��
D�RI HIIRUW� D�SHFWRULV� f �O"L�#2 �OL¼ ��T�$
KHUSHV D�� KHUSHWLFD� KHUSDQJLQD� f

LQWHVWLQDO D� �KO�J Q" LÃ. ��w �w �Ç\ �1�"Pw KOK
P�:" OK � L[w�� {�e 4Ä#X �X #6 Æ� � K�\�� j�P\ "Nm
��"�K�O ��T�$   �KO�$�� K�>��. �K�O n#¼ �}`Ä ��ÇW�"

D�LQYHUVD 	{#5�R��P2 ��T�$
 �U�ÇÃ� ��T�$  
3ULQ]PHWDO
V D� f

/XGZLJ
V D� Q" �L�L\ |Ç\ �x��K�~ ��T�$
P�Q �#�#`q ����#: �P�zOK � �P}�Rz #�+#X �#`q 4�~�}X
OK ���Ã� �w 	{#5��+#X
 �"��#BP�Q � 	{"�y��~ +#X
 ��#.Q

�K�\�� K#=�" �#�K ow Nq#� ,�X$ #� 4��pÄ P:"
D�SHFWRULV �V�O�5Ç2 ��T�$
0B ��Q#. �T�� �. � #��Q#. �. )-~#m �w ���X �Wpu ��#z �#z KOK
�}`Ä �T�Ww " ���'6 #. |J"L6 P:" OK ���Ã� � K�\�� P[5��
O#w � 4�~#Ãq #� ��#=�� 3#Ç�PE6 {#-�K �. � L�K�� GO ,}u
� �VWDEOH� O"L�#�2 j���K �. ��T�$ ��" �K�\�� K#=�" L�L\
���" �#�-�� ���w K�\���� ��Wt��6 �XQVWDEOH� O"L�#2#���
� 3L� P6"�6 �K�. ���.Z�2 |.#u Q" 4X" 3O#-Ä �L�.��Wt6

��OL¼ ��T�$   �3��F K#=�" ,-W� |�"�Ä
3ODXW
V D� �3��2 ��T�$

QHFURWL]LQJ XOFHUDWLYH JLQJLYRVWRPDWLWLV f

3ULQ]PHWDO
V D� �OL¼ ��T�$ Q" �Ä�� �{#5�R��P2 ��T�$
|�E6 L��K�� GO 4F"P5X" �#y�� OK KOK 3��F �$ OK �w
�#y��� OK � K�\��� gp�F 4�~#Ã�q � YQO� ��. 4-W� O#��.
�L��K ��q"Pz��KO#�w �P5�Ç~" OK 67 �Ãd�u �5qO �#. 3��F

�K�\��
SVHXGRPHPEUDQRXV D� �+M#w �#[m ��T�$  

QHFURWL]LQJ XOFHUDWLYH JLQJLYRVWRPDWLWLV f

VLOHQW D� �$ OK �w P��Pw ��#XO#� Q" �"�O�K
�Y��#J ��T�$   �K�\��� VF KOK

YDULDQW D�SHFWRULV �P�l5� �OL¼ ��T�$  
SULQ]PHWDO
V D� f

Q^WY�_��� �YHVVHO� FKDQQHO� �ÈO ��Ã� �.>*U�@ ��}w �R>
Q^WY_R\Qcd �DQ �MH�R�EODVW �� �4X�.��T�$
r�P�Ä � #�{�}�X �L��K |�Ç[6 ��#��O ���[�" R� 4q#. ��

����J
�4p¼  DQJLREODVWLF �ÈO �L�Q#X {�}X ��

Q^WY_R\Qcd_]Q �DQ�MH�R�EODV�WR �PDK�

KHPDQJLREODVWRPD� f ��
DQJLREODVWLF PHQLQJLRPD� f ��

Q^WY_SQbTY_WbQ`Xi ��NDKU �GH�RJ �UDK�IH�

KO"� Q" V2 ÈOR�. r�PÄ � ,}u �q"Pz��K"O ��q"Pz��KO#w��T�$
��-}u �PpF Æ� #� r�PÄ |J"K �. ,>#F �K#� �KPw

HTXLOLEULXP UDGLRQXFOLGH D�

|F"P� OK P��#_6 �$ OK �w L�}w����K" O �q"Pz��KO#w��T�$ �Ä��
|Ç�X L¼ L�B P. |�5[� �PXÆ� OK �-}u |Ç�X Q" �¼#J

�L��\�� ���6
ILUVW SDVV UDGLRQXFOLGH D� �q"Pz��KO#w��T�$ �Ä��
Q" LÃ. �}¼#q�. P��#_6 Q" �Ã�PX �~"�6 �$ OK �w L�}w����K" O
4�R��" P�6 c-a O�h�� �. ��5w " ��K"O �K#� �#=Ç�Q�K R��=6
�K�\�� �5qPz �RwP� ��J �#�P> s�Pe Q" � ��#��6 �. ��~�"

�{�" ONz L�}w����K" O �q"Pz��KO#w��T�$  
UDGLRQXFOLGH D� �L�}w����K" O �q"Pz��KO#w��T�$
L�}w����K" O �Ä�� ,>#F �K#� �$ OK �w �q"Pz��KO#w��T�$ �Ä��

�4X" ��P ���W�Ç6 Q" �-�wP6 ���Ã� �
Q^WY_SQbTY_[Y^UdYS ��NDKU �GH�R�N¬�QHW �LN�

R��� � ����J r�PÄ � ,}u 3#wPF P. P:�� �Æ�5��w��KO#w��T�$
�KO"Nz�� P:" 3#wPF ��" P. �w ���O"K

Q^WY_SQbTYdYc ��NDKU�GL �WLV�

����J �#�ÈO �,}u +#�5~" �4�KO#w��T�$
Q^WY_SU^dbYS ��VHQ �WULN�

�L�P�z�� '[�� ���J �#�ÈO Q" �w �6#Ã�#a �. b�.P�
Q^WY_Tic`\QcYQ ��GLV�SOD �]KDK�

L��#�� �u�P�Ä ÆB���w �#��O#=��#��� ��Q�1W�K��T���$
��K�O �"P=� �Q�1W�K��T�$
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Q^WY_UTU]Q ��¨�GH �PDK�

#�� �t��Ä �OK ��F"��� OK ��w �u�PÄ Z�w "� �Ä�� ��K"��T�$
3O�¼ �. � K�\�� K#=�" �e#I� P�Q #� �L}> P�Q �#�4q#.
#�ÈP���� �P�N�2 M�p� Z�"Rq" � j#W6" Q" �\#� �Ãa�� �K"
�K�\�� �5J#�\ PÇ�2 {�m�#�P��w K#=�" #. � L�w�� P�#h6
KHUHGLWDU\ D� &� �L��wO#�� ,~#m ���Q�6" {�5J"
{P5��w �L�\ {#Ã�q 8Ä#. �w �&� LQKLELWRU�&� ,1+�

�L��wK�Ä �#��O�K #. �w K�\��Æ�X�w �#�}1�w P�W� �L[�
#. �"P�� YO"�z �#y5XK � ��#u�q �Wp�6 �#y5XK � 4X�2 �K"
��Ww��q#�$ �u�PÄ �L��w{#Ãq �dX"� ��L�B O"Lt� Z�"Rq"
�}��"��Ä 4e#�X� #. 4X" �Ç�� {�5J" ��" �L�w�� P�#h6
�#�UP5�X" � c�E� �#�K OK ��#�z #� 3"P��l6 #��P6 P�h�

��:O" �K"��T�$   �K�\ K#=�" ��#�z #� �pe#Ä
Q^WY_U^T_dXU\Y_]Q ��HQ�GR�WKH �OH�R �PDK�

KHPDQJLRHQGRWKHOLRPD� f �#���}6�L�"��T�$
Q^WY_U^T_dXU\Y_]Qd_cYc ��HQ�GR�WKH �OH�

R�PDK�WR �VLV� s5[� �#�O���6 �u�PÄ |J"K P�9Ç6
�{#�}6�L�" �#�{�}X Q"

Q^WY_VYRb_]Q ��IL�EUR �PDK� ���P-�q��T�$
^I�[� �u�P�Ä P�9�Ç6� �Q�P-�q 4q#. K�>� #. �w �"�Ã�#a

�K�\��
MXYHQLOH QDVRSKDU\QJHDO D� O���6
�"P�� �Q�P-�qL�-�� 4q#. Q" |Ç[5� VÇ�O#q�Q#� ��JY�J
{�e OK ���Ã� �w ���}6�L�" Q" �L\ �L�\�2 �u�PÄ �#�#`q #.
#�. �O#���. ��" �K�\�� �L�#[� #�PW2 OK (P9w " � Å�}. �O�K
�}�Ç6 	L\#�. |�#�w O��e ��. 4X" �Ç��� �w 
 ���. K"LW�"
Y#5�X" O�1��\ K"L�W�" � ¿}�. �#y��� OK �5�F" O#� �L����K$

��#�"�> VÇ�O#q�Q#� ��P-�q��T�$   �K�\��^I[�
Q^WY_V_\\YSe\Qb ��I²�OLN�X�OHU�

��$ ���J r�PÄ � L���p�~ {�Ç�~�qÆ� �. b�.P�
Q^WY_WU^UcYc ��MHQ �̈ �VLV�

K#=��" 3O��¼ �. #� � �#��O OK ���J r�PÄ |�#Ç6 �R�S��T�$
��Q#XÈO   �R�S�~�ÇX"� ��O#.�K �L\ �u�PÄ #� L�L> r�PÄ

Q^WY_WU^YS ��MHQ �LN� �Æ��S��T�$
�Q#XÈO   ��Q#XÈO �. b�.P� ��

��u�PÄ �#[�� #. ��
Q^WY_WbQ`Xi �DQ�MH�RJ�UDK�IH�

Q" V2 ����J r�P�Ä ��q"Pz���K"O �	��q"P�z�Q"�
 ��q"Pz��T�$
�4p¼ DQJLRJUDSKLF �#��$ |J"K �. ,>#F �K#� s�OR6

LQWUDDUWHULDO GLJLWDO VXEWUDFWLRQ D�

�#��O"L�� Q" �$OK ��w Æ�S�~���K"O �O"KP�. P��_�6 �Ä����
�P� <W� � #��"�I5X" �"����Q P��_6 nNF �"P. Æ���P5Ç~"
�L\ s�OR6 #��$ |J"K �. ,>#F �K#� �w #��#�P\ P��_6 Q"
���#�P\ |J"K {#5�=�K �t�Pp6 �q"Pz��T�$   �K�\�� �K#p5X"

LQWUDYHQRXV GLJLWDO VXEVWUDFWLRQ D�

�#��O"L�� Q" �$ OK ��w Æ�2�ÇX�O�}�q �O"KP.P��_�6 �Ä��
� �P� <W� � #��"�I5X" �"����Q P��_6 nNF �"P. �Ç�P5Ç~"
,>#�F �K#�� s�OR�6 {#-��K �. r�PÄ Q" L�p� �P��_6 ���6
��L�O� |J"K {#5�=�K �t�Pp6 �q"Pz��T�$   �K�\�� �K#p5X"
PDJQHWLF UHVRQDQFH D� �05$�� 05, Q" �Ä��
�K�\�� �K#p5X" ��J �#�P> � ���J r�PÄ �XOP. �"P. �w

��W�e#�l� ��"�$Q#. �q"Pz��T�$  
Q^WY_XU]_`XY\YQ �DQ�MH�R�KH �PR�ILO�H�DK�

YRQ :LOOHEUDQG
V GLVHDVH� f �#�}�q�����T�$
Q^WY_XiQ\Y^_cYc ��KL�DK�O¬�QR �VLV�

����J r�PÄ�#��O"��K ��~#�� �~#E5X" �Q���~#����T�$
Q^WY_YT �DQ �MH�RLG� ����J �#�ÈO �.#[� �L����T�$
Q^WY_[UbQd_]Q �DQ�MH�R�NHU �DK�WR �PDK�

#� #��Q#5Ç�T��6 �$ OK �w �5X�2 �O#��. �Ä�� �#��6"Pw��T�$
�OL��2" �zL\��I�a #. �"P�� ���Pz 3O�¼ �. ��#�|�zQ

�KO"K K�>�
D�FLUFXPVFULSWXP

#�{�2#2 #. �w #��6"Pw��T�$ Q" �OK#� j��
#2 r#X ÆB�w ��F#� Æ� �. K�LE� ���Ã� � "R=� �#�{�L� �

�K�\��^I[� ��6 #�
Q^WY_[Y^UdYS ��N¬�QHW �LN� �Æ�5��w��T�$

YDVRPRWRU� f

Q^WY_\UY_]i_]Q ��OL�R�PL�R �PDK�

r�PÄ �O"��K n#¼ 3�`Ä Q" �w #�����~ Q" �Ä�� �#������~��T�$
P~�L� �L}> P�Q O���6 Æ� 3O�¼ �. ���Ã� � KP�z�� �#[��
OK �T�� �. ��#5E6 �5wPF �"L�" ��O P. v#�KOK ��#z � KPp��

�K�\�� �L�K {#X�#�� �#�Q
Q^WY_\Y`_\UY_]i_]Q ��OLS�R�OL�R�PL�R �PDK�

���J r�PÄ Q" |Ç[5� ��J Y�J�O���6 �#������~�1�~��T�$
Q�P.��6 OK ��w �A��$ P�h�� n#¼ �}`Ä P¼#�Ä � �.PB 4q#.
�L��"��J #��1�~�����T�$ � L�$�� K�>� �. ��}w OK V�Q�P}ÇX"

�K�\��
Q^WY_\Y`_]Q ��O¬�SR�PDK� �#��1�~��T�$
Q" ��#��5XK ��#F v#�KOK ��1�~ 3O�¼ �. ,}m" �w �"�Ã�#a
�K�\�� K#=�" P�9Ç6 {#F OK vQ#� �O"��K �"O"K ���J r�PÄ

Q^WY_\_Wi �DQ�MH�RO �DK�MH� ��L. r�PÄ �Ã~#d�
���#p��~ � ����J �#��ÈO �. b�.P� 3#Ä�e" �Ä��=� R�� �

��X#�\ÈO  
Q^WY_\e`_YT �DQ�MH�R�ORR �SRLG� �L���2�~��T�$
|2 ���z ��F#� �. K�LE� �5X�2 Q�L���wO#X Q" �OK#� P�#h6
�w x�O�.PX O��L� �F"�� Q" |Ç[5� �[B n"Pe" #� ���.
�L��K�� |�Ç[6 "O ��#�v�2 � L��\�� |_5� Py�LÇ� �.

Q^WY_\icYc �DQ�MH�RO �¬�VLV� K�LW� #� 4qPW2 �R�~��T�$
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�L�K�� GO ��#��O |�#Ç6 �#�P> OK �w ���J r�PÄ �L\
Q^WY_]Q �DQ�MH�R �PDK�

�#��ÈO 4J#�X �. |�#�6 �$ �#�{�}X �w �O���6 ����T�$
|Ç[5� �O���6 �L�O"K 	���T�#p�~
 ��#p�~ #� 	���T�#��
 ���J

�4p¼  DQJLRPDWRXV ���#p�~ #� ���J �#�ÈO Q"
D�FDYHUQRVXP� FDYHUQRXV D�

��O#m ���T�$   KHPDQJLRPD� f

FKHUU\ D
V � K�LE� �`�. #� KPz �#����T�$
�#��t}F ��#F P5� �}�� � #6 � Pdu � �\�O R�Pu x�O �.
���Ã��w �u�PÄÆ�6#5Ç�T��6 {�5J" Q" �\#� O#�W. �u�PÄ
L��#��
 K�\��� K#=��" �L. Py�K �F"�� ��#z � ��6 ��O P.
K"P�q" � �~#X�#��� OK (P9�w " � 	DQJLRPD VHUSLJLQRVXP

��X��z ���T�$   �L�$�� K�>� �. P6�W�
VHQLOH D
V FKHUU\ D
V� f

D�VHUSLJLQRVXP b#t� #. �w �5X�2 �O#��. �Ä��
,6P�� 4X��2 ��OP�. ��#��t}�F 3O�¼ �. �w 
 �u�PÄ R�O

�K�\��^I[� 	L�"�L\
Q^WY_]Qd_cYc �DQ�MH�R�PDK�WR �VLV� �Q�6#���T�$

�KLÃ5� �#����T�$ |�Ç[6 3O�¼ �. �u�PÄ �O#��. �Ä��
EDFLOODU\ D�

��. �5-�� �"O#���. OK ��w �Q�6#���T��$ ��O��X#. Q�6#���T�$
�6#�5�O" �5X�2 3#Ã�#a Q" �$ ���Ä � K�\�� �L�K $,'6

Ph�� ��. � L�5�W� P�l5� P6�KP5Wz �O#��. Æ� #6 Q�6#���T�$
�L��$�� K�>� �. #�#�R5Ç�O #. 4��pÄ P:" OK LXO��

FHUHEURUHWLQDO D� ��"��Ç-\ �Rl� ���T�$  
YRQ +LSSHO�/LQGDX GLVHDVH� f

HQFHSKDORIDFLDO D�� HQFHSKDORWULJHPLQDO D�

6WXUJH�:HEHU V\QGURPH� f

D�RI UHWLQD ���Ç-\ Q�6#���T�$
YRQ +LSSHO
V GLVHDVH� f

UHWLQRFHUHEUDO D�

9RQ�+LSSHO�/LQGDX GLVHDVH� f

Q^WY_]i_\Y`_]Q ��PL�R�O¬�SR �PDK�

� �.PB �u�PÄ P¼#�Ä ��#F ��J Y�J O���6 �#��1�~�����T�$
P¼#�Ä #. �"P�� ���}w O���6 Æ� 3O�¼ �. ,}m" �w ���`Ä
	4X" #������~�1�~��T��$ �$ P6D�E�¼ �#�� ��w 
 n#¼ �}`Ä
Ph�� ��. � K�\��� K#=�" V�Q�P}ÇX" Q�P.�6 #. �"P�� ���Ã�

�4X" ��6O#�#� LXO��
Q^WY_]i_]Q ��PL�R�PDK�

DQJLROHLRP\RPD� f �#������T�$
Q^WY_]i_cQbS_]Q ��PL�R�VDKU�NR �PDK�

� ����� ���T��$ P¼#��Ä Q" |Ç[5�� �O���6 �#��wO#X�����T�$
���wO#X

Q^WY_^Ueb_`QdXi ��QÇÇRR�URS �DK�WKH�

��6#2�O����T�$
�Æ�6#2��T�$ �6#2�O�� ��

�5W��X {�5�J" �����J �#��ÈO OK �6#2�O��� j��� P� ��
�O�6���Q"� <}q #� �X#1X"��T�$ 3O�¼ �. O�6���Q"�

�4p¼  DQJLRQHXURSDWKLF
Q^WY_^_]Q ��QR�PDK�

����J �#�ÈO �L\ ��JQ �#�����T�$
Q^WY_`QbQ\icYc ��SDK�UDO �¬�VLV� �O�6���Q"� <}q
Q^WY_`QbUcYc ��SDK�UH �VLV� 9DVRSDUHVLV� f

Q^WY_`QdXi �DQ�MH�RS �DK�WKH�

�#�ÈO �O#��. j�� P� ��6#2��T�$
Q^WY_`\Qcdi �DQ �MH�L�SODV �WH�

��F"��� �$ �}��X� ��. ��w Æ��q"Pz��T�$ �\�O ��5X�2��T�$
�L��\�� nNF ���J r�PÄ �zL\Æ�O#.

EDOORRQ D� OK ���~#. P56#w K#. �KPw �~#J � �KPw K#.
Æ� �5\"Nz �u#. � #��5��" Z[w ,>�� �w �#�P\ Æ� |J"K
Q#�. � ����P6 Z�w "� j�P\ �=�5� OK � �}J"K O"���#� DdX

�K�\�� �K"LW�" v�2 �L\
SHUFXWDQHRXV WUDQVOXPLQDO D�

� 4X��2 �"O Q" P56#�w �$ OK ��w ���~#�. �5X�2��T�$ Q" �Ä��
�K�\�� |J"K �y�6 |E� �. ÈO �"P=�

SHUFXWDQHRXV WUDQVOXPLQDO FRURQDU\ D�

�37&$� O�h���. �w �5X�2 {#����~ V�"P6 �5X�2��T�$
�K�\�� �#=�" Æ�6�P}ÇX" P��Pw �#�P\ �"P=� �KPw ÈOR.

Q^WY_`_YUcYc �DQ�MH�R�SRL�H �VLV�

DQJLRJHQHVLV� f

�4p¼  DQJLRSRLHWLF
Q^WY_`bUccebU �DQ �MH�R�SUHVK �HU�

��R�P��J {P5�w O�h�� �. ���J ÈO Æ� ��O P. O#[q {#�Ä"
Q^WY_bbXQ`Xi �DQ�MH�RU �DK�IH�

�ÈO L�B #� Æ� �KQ ��I. ��q"O��T�$
Q^WY_cQbS_]Q �DQ�MH�R�VDKU�NR �PDK�

�#�{�}�X �#[��� #�. ��JL�. �X�2���� �Ä�� ���wO#X��T�$
Æ� ��. �O#\" �"P. #� � �}w O�e �. �S"� ��" �r�PÄ {#�}6�2"

�K�O�� O#w �. ��wO#X��T�#�� P�h� ���z P�Q
KHSDWLF D� �#�L���Q���X #. �w L-w ��JL. O���6 �Ä��
��w Æ�6�P�Ç� #� ��q�P6P1�� �L-w �#�{�}X #. �"P�� ¿W5�
K�J Q" ��JL. �#�{�}X Q" �[\�2 �"O"K �u�PÄ �#�{#�#w
�"KP�� OK ���Ã� O���6 ��" �K�\�� ^I[� L�O"Nz�� #>P.
�K�\�� K#=�" L�"�5\"K U#�6 #���Ww�6 #. �w �K"Pq" � �W�

��L-w ��wO#X ��T�$  
Q^WY_cS\Ub_cYc ��VNO¨�UR �VLV�

����J �#�ÈO �O"��K �L\ 4IX �Q�P}ÇX"��T�$
�4p¼  DQJLRVFOHURWLF
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Q^WY_cS_`U �DQ �MH�R�VNÇRS�� �/�ÇX��T�$
����J ÈO Æ� �"P=� �L�K �"P. Æ�52"�P-�q P56#w ��

�#�ÈP��� �L�K ]�_I� /�ÇX�PÇ�� ��
Q^WY_cS_`i �DQ�MH�RV �NDK�SH ��2�ÇX��T�$
ÈO Æ� �L��K �"P�. Æ�52"�P-�q /�ÇX��T�$ Q" �K#p5X" ��

����J
�T��� /�ÇX�PÇ��� Æ� #�. ����J �#�ÈP����� �L���K ��

�	/�ÇX��T�$

Q^WY_cS_d_]Q �DQ�MH�R�VNR�WR �PDK�

��6��ÇX"
 Æ�5�2" ÆW�K �RwP�� ��6��ÇX" �#��6��ÇX"��T�$
��Ç-\ ���J r�PÄ �P�6 �#���#X �}�X� �. �w 	FHQWURFHFDO

�K�\�� |�Ç[6
Q^WY_cS_d_]Udbi ��VNR�WRP �¬�WUH�

Æ� Q" �O"KP�. �[t�� #��� ���F" P��e ��P5��6���ÇX"��T���$
O"Pu �K#p5X" KO�� ��w�}z ^�I[6 OK �T�� �. �w ��6�ÇX"��T�$

�KP�z��
Q^WY_c`Qc] �DQ �MH�R�VSD]P ��

DQJLRVSDVWLF ��u�P��Ä �X#1���X"   YDVRVSDP� f

�4p¼
Q^WY_cdU^_cYc �DQ�MH�R�VW¨�QR �VLV�

�ÈO Æ� Pdu �L\ x�6
Q^WY_cdU_cYc �DQ�MH�RV�WH�R �VLV�

�ÈO Æ� �L\ ��p�W}w #� ��"�I5X"
Q^WY_cdb_^Wi\YQcYc �DQ�MH�R�VWURQ �M¬�OL�DK�VLV�

$QJLRVWURQJ\OXV FDQWRQHQVLV Q" �\#� 4��pÄ
1^WY_cdb_^Wi\ec ��VWURQ �M¬�OXV�

�	K�6#���
 �"�~�~ �}y�" �#��Pw Q" �W�> �U�}�T��P5X"��T�$
� K�\�� Æ�}�q���Q��" 4�T��� K#=�" 8Ä#. $�FDQWRQHQVLV

5/4 OK �"�K��6 � Å"Pp5�X" �Ç\ KOK #. $�FRVWDULFHQVLV

�4X" �"P��
Q^WY_dU\USdQcYc �DQ�MH�R�WDK�OHN �WDK�VLV�

�ÆB�w O#�W. �#�L�O� � #��#�P\ j#W6"
Q^WY_dU^cY^ ��WHQ �VLQ� ���W�#6��T�$
����O �}��X� �. �w 	, ��W�#6��T�$
 �L�512 �K ���O��Æ�
�S���W�#6��T��$ Q" P~�P��}�z #5�Ww�S �#y5�XK Q" �L\ D\P6
Æ� �}��X� ��. K��J �.��� �. � L�~�6 	#�X�2 ���6�P2�Ç�}z 

���O��Æ� |�Ç[6 8Ä#. � K�\�� R�~�OL�� #���O OK Q"L�512
P�2 �L��wx��6 ��w K�\��� 	,, ��W�#6��T�$
 �L�512 4[�
VÇ6O��w �}�X� �. ��P5X�L~$ D\P6 vPE� � �u�PÄ 3OLu
����O�� � K�\�� R�~�OL�� ���O�� ��" V1X �4X" {#�OK$
4�~#Ã�q Q" ��w L�w��� L�~�6 	,,, ��W�#6��T�$
 �L�512 4p�
�P5[��. ���}�w r��q P[u vPE� 4�~#Ãq � P5�w �L��wx�6

�4X" O"KO�JP.
Q^WY_dU^cY^QcU ��WHQ �VLQ�ÇDV�

� ��R=�6 8Ä#�. ��w 4q#�. #�� #�X��2 �#�Q"L�512 Q" Æ�P�
�L��\�� ��W�#6��T�$ �L\ {#ÃqP�m

Q^WY_dU^cY^�S_^fUbdY^W U^ji]U

��WHQ �VLQ NRQ�YHUW �LQJ HQ
] ÇLQ�

SHSWLG\O�GLSHSWLGDVH $�f ���W�#6��T�$ {L-� ��R�$  
Q^WY_dU^cY^_WU^ ��WHQ�VLQ �R�MHQ�

��S���W�#6��T�$
R�~�OL�� P:"OK � K�\�� D\P6 L-w OK �w �PX ��~�-}z � � #p~$

�L�w�� K#=�" "O ��W�#6��T�$ ���O #. �L\
Q^WY_d_]U �DQ �MH�R�WÇRP��

��#��O �u�PÄ �5W�X �#�ZI. Q" �Ç� ���6��T�$
Q^WY_d_^YS �DQ�MH�R�WRQ �LN�

��u�PÄ ��6 �L��K Z�"Rq" �Æ���6��T�$
Q^WY_db_`XYS �DQ�MH�R�WUR �ILN�

YDVRWURSKLF� f

Q^W\U �DQJ �J
O� cJ �K �$ OK �w �"�dt� ��
�L��w�� �u�6 �� #. ¿e#t5� DdX �K #�

����"Q   ¿e#t5� DdX #� cJ�K ��"Pz "� �>OK ��
DFURPLDO D� �$ OK �w �L}> P�Q ��"�I5X" �dt�
�L�P�z��� O"P�u ��� K"L5��" OK ��2��ÇX"O#J � �-�#> ��\#F

���#\PX ���"Q  
D[LDO D� ��"L�K Æ� �~�e O�E� #. �Q"�� �dJ ���"Q P�

��O�E� ���"Q  
FDUGLRGLDSKUDJPDWLF D�

�#���#X KO�JP. P:" OK �w �"���"Q �Æ�6#�z " Pq#�K��KO#w ���"Q
���X �Wpu �q"Pz��K"O ��"Lu �p}J �#�� OK �z "Pq#�K #. ,}u

�K�\�� K#=�"
FRVWRYHUWHEUDO D�

�#��P�� � PJ$ �L�K ��. #��P�� ��5X ��qPe OK �w �"���"Q
��"�P�� � �"�L�K ���"Q   �K�\�� |�Ç[6 �P�w

D�RI H\H FDQWKXV� f ��[B �\�z
ILOWUDWLRQ D�

{#_�6" |E� ��. OK �w Æ�O#. �"�~#d5X" ����X"P5}�q ���"Q
��"Lu Æu#6" c�E� OK ��-�Ä �L�-WB ��\#F � ���Pu #. ��-}¼
�4X" ��~�Q ¿�#� ;�PJ �}¼" |E� ���"Q ��" �KO"K O"Pu �[B
LULGLDO D�� LULGRFRUQHDO D� � D�RI LULV�

ILOWUDWLRQ D� f

OLQH D� �L�$�� K�>� �. ¿e#t5� DdX �K ��. �w �"���"Q
�O"��K �K #� �"L�K Æ� DdX �K ¿e#t6 |E� �. �Ç\R1�"L�K OK

��dJ ���"Q   �K�\�� �5pz ��"L�K �PpF Æ�
/RXLV
D�� /XGZLJ
V VWHUQDO D� f

RSWLF D� YLVXDO D� f

SRLQW D� �K�\�� K#=�" DdX �X ¿e#t6 P:" OK �w �"���"Q
��X #�� �"L��K Æ� Dd�X �X {#_6" |E� �Ç\R1�"L�K OK
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��"�dt� ���"Q   ���"L�K �PpF Æ� Q" �O"��K
D�RI SXELV� VXESXSLF D f�V�.�2 ���"Q
VWHUQDO D� �5XK � 	���P5X"
 Å#�> ��. ���"Q

��m#�> ���"Q  �	���P.��#�
 Å#�>
VXESXELF D� �"�I5X" �J#\ {#_6" Q" |¼#F ���"Q

�V�.�2 P�Q ���"Q   �V�.�2 � ���ÇW�"
WRRWK D
V ��"L�K DdX L�B #� �K �}�X� �. �w ��#�"�Q

�L��\�� K#=�"
YHQRXV D� � �}J"K P~�z�S �#�L�O� {#_6" Q" |¼#F ���"Q

��L�O� ���"Q   ���uP6 4E6
YLVXDO D� P. ¿u"� �dt� Q" �5q#� K"L5�" cJ�K ��. �w �"���"Q
�#�#�5��" ��. ��[B �QRGDO SRLQW� ��#��. �5W�X O�E�
���"Q   �L�$�� K�>� �. K�\�� ¿u"� �L�#[� KO�� �w ���\

���#��.
< D� U�WÇ�q U��K"O ��. ���"Q �< ���"Q
� �ODPEGD f� "L-��� ��w �d�J � �UDGLXV IL[XV f�

�L�w�� |_5� �� �. "O �LQLRQ f� �����"
Q^Wcdb_] 
 �DQJ �VWURP�

�O�� �#�;�� {�e � ��6" K#Ã." �"P. �w {�e LF"� ���P5Wy�$
�P5� ����� #. 4X" P."P. � K�\�� �K#p5X"

Q^We\Qb �DQJ �JX�ODU� �L�6 �zL��J �"O"K
�O"K�\�z O"K���"Q   �#�"�Q #� #��\�z �5\"K

Q^We\QdY_^ �DQJ�JX�OD�VKXQ�

�K�O OK �w �A�$ P�h� �K"LW�" L�6 �zL��J Æ� |�Ç[6 ��
�L�K�� GO �.#[� �#��~�~ #� ,~#F

�KO��J Y�>L�. |9�� ��t5�W� c�J Æ� Q" n"PE���" ��
��"�I5X"

��L\ O"K���"Q  
Q^We\ec �DQJ �JX�OXV� >/�@

Æ���6#�$ �L��w^I[� b#t� #� �#��#�5J#X KO�� OK ����"Q
�	DQJXOL �¿�>
 ����"Q   �K�O�� O#w �.

Q^XUT_^YQ �DQ�KH�GR �QH�DK�

3N~ ���Ã� �w �KO"�� OK 3N~ vOK OK ��#�"�6 �LÄ �#���L��$
�L�5W� ZI.

Q^XYTb_cYc �DQ�K¬�GUR �VLV�

�s�PÃ6 K�-�w #� �"Ltq �Q�OL���$
Q^XYTb_dYS �DQ�K¬�GURW �LN� �Q�OL���$ �L��wK#=�" ��

�s�PÃ6 �L��wO#�� |�#Ä ��
Q^XiTbU]YQ �DQ�KL�GUH �PH�DK� ���J +$ K�-�w

�L��w �W�#t� K\SRYROHPLD � GHK\GUDWLRQ #.
Q^XiTbYTU �DQ�KL �GUÇLG� P:"OK �w �-�wP6 P� �L�OL��"
K#=�" L�X" �T�� �. �K#� Æ� Q" +$ {�Ç~��Æ� �L\ ;O#J

�K�\
FKURPLF D� FKURPLF DFLG� f

SKWKDOLF D� �~�Ç~�� �Q� �"O"K P�N2Z�w "� ,�wP6 Æ�
K�\�� 4X�2 Æ�PE6 8Ä#. �w �5Ã�¼ 3�#p5� nO#_� ��w

�L�w�� 4�X#WF K#�KQ" 4������2 L�~�6 �$ O#I. �
Q^YSdUbYS �DQ�LN�WHU �LN� ��#uP� #. �"P��P�m
Q^Y\YTU �DQ �¬�OÇLG� �L\ ��[�#> P:" OK �w �-�wP6 P� �L�}��$
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�KP�z�� O"Pu �K#p5X" KO��
QcRUcd_c �DV�EHV �WRV� ��R��� 3#Ç�}�X �4W.Q$
O#w �. �6O"PF ¿�#�¼ OK �w r"P5F" |.#uP�m �"�5\O ��W}w �
K#=��" OK � L��w K#=��" Q�5W-X$ 4X" OK#u �$ O#-m � K�O��
�. 4W.Q$ �KO"K �S���XO#w Æ�5�S�2" Zt� O�}2 �#���}6�R�
nP_�� ��w DPSKLEROH D� �K�\��� ��Wt6 �}¼" ��Pz �K
� 4�X���$ |�#�\ � P6�S���XO#��w �}���J � KO"K �P5���w
|�6�R�P�w |�#�\ ��w VHUSHQWLQH D� � 4X" 4�~�L�X�Pw

�4X"
QcRUcd_cYc �DV�EHV�WR �VLV�

#. �w 4W.Q$ �#�P-�q r#[�5X" Q" �\#� Q����w����2 �Q�5W.Q$
�#���}6�R� �. P=�� ��#z � K�\��^I[� ���.#��. Q�P-�q

�K�\�� Æ��S�Ç��P. ����XO#w �O�}2
QcSQbYQcYc �DV�NDK�UL �DK�VLV� �V�Q#�O#ÇX$
���" �#���O� �$VFDULV OXPEULFRLGHV KPz �Pw #. 4��pÄ
�K�O ��. V1�X � #����O ��. "L5�." �L\ �KO�J Q" LÃ. |y�"

�L��w�� 3P>#��
QcSQbYSYTU�DV�NDU �¬�VLG��

�4p¼  DVFDULFLGDO �V�O#ÇX$ �L��wK�.#� ��O"K
QcSQbYT �DV�NDK�ULG� Q" Æ�P� �L�O#ÇX$
|�#��\ $VFDULGRLGHD �K"��#��J L��X#��q �#�K�6#������

�"O#w�Ww�6 �V�O#ÇX$ "L�O#ÇX$ �#�V�>
1cSQbYc ��ULV� �K�O K�6#�� �#�|y�" Q" �W�> �V�O#ÇX$

�K�\�� V�Q#�O#ÇX$ K#=�" 8Ä#. D�OXPEULFRLGHV �ÈOR.
QcSQbYc ��ULV� �V�O#ÇX$ V�> Q" �K�6#��
QcSU^TY^W �DK�VHQG �LQJ�

��K�Ã¼ �L��O �#.   ��L��O �#. P�W� �"O"K
QcSUbdQY^]U^d� �VHU�W ÇDQ �PHQW� �\�O Æ�5�S OK



1cSXU\]Y^dXUc � � � � � � � � � � � � � � � � � � � ¤ <�2 � K#5[� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � Qc`USd

stE� Æ� �}�X� �. 4p¼ Æ� �"O"K K"Pq" �$ s�Pe Q" �w
��KPw ��}Ã� �KPw stE�   �L��\�� o[w #� +#I5�"

1cSXU\]Y^dXUc �DVN�KHO�PLQWK �ÇH]�

�Pp�F � �O#t5� �5�#�yXP�m �L. �"O"K �"O��#> Q" �"�J#\
#�. ��#�w #���$ �L�. ��w |Ç\ ��Pw ,}m" � +M#w ���}X
��L. #�̄" |�#w #��$ �\O"�z �"P=� � �L\ �L�\�2 {�Ç�6�w

�4X" ^I[� ���`Ä �O"��K
QcSYdUc �DK�VL �WÇH]� ¿�=6 � C#[6O" �4�X$

�4p¼  DVFLWLF ���Ç\ �PpF OK Q�PX ¿�#�
FK\OLIRUP D�� FK\ORXV D� �PpF OK U�}�w K�>�
�"P=�� K"L�W�" #�� #�,��X$ #��O#=��#�� P:" OK �w r#p¼

�K�\�� K#=�" Æ�X"O�6
1cS_]iSUdUc �DV�NR�PL�VH �WÇH]�

Q" ���P�z ��. #��L�.��Wt��6 �`Ã��. OK �#�4W�#����ÇX$
�K�\������ �5p����z (XP\FRWD �5����XK �#�?O#�������u

$VFRP\FRWLQD� f

1cS_]iS_dY^Q ��PL�NR�WL�QDK�

OK #�
 #6�Ç�#���O#Ç�K �#�?O#u Q" ���Pz P�Q #��6�Ç�#��ÇX$
�#��L�.��Wt6 �`Ã. OK � �#6�Ç�#��� #��L�.��Wt6 �`Ã.
Æ� |��Ç[6 #�. �w 	#6�Ç�#��� OK #�4W�#��ÇX$ ��Pz Py�K
�5J#��\ L��\��� L�~�6 �W�> �#�O�1X" �$ OK �w U�ÇX$
���� � �~S P��2 �#�Æ1w �#�P�I� Q" ��Pz P�Q ��" �L��\��

�K�\�� |�Ç[6
QcS_bRYS QSYT �DK�VNRU �ELN�

OK {�}E� �#����#5�� Q" �Ç� �	& ���#5��
 Æ�.O�ÇX$ L�X"
�P_�Ä � KO"K K�>� #����� � 3#=�R-X Q" �O#�W. OK �w +$
+�WE� 3#�"��F Q" �O#�W. � �#W�" ��"Nm ��SO OK �X#X"
� 3�.O�ÇX" �O#��. K#=�" 8Ä#. ���#5�� ��" K�-�w �K�\��
L�a �"���Ä ��. ���#5��� ���" �K�\�� #��JQ o�Ãa ���P6
���$ Pt�q ����$ �#��OK � |��Ç� ���"Nm �K#� 3�.O�ÇX"
��J R�Pu�#�{�-}z �KPw O"K�#[� ���$ #. ��R� 4����W�

�K�O�� O#w �. &U�� ��LX 3#��Pw #.
1C3F4

�O#��.
 DUWHULRVFOHURWLF FDUGLRYDVFXODU GLVHDVH ��
�	�u�PÄ �-}u Æ�6�P}ÇX"��P6O$

�QcU �[�O �. � K�O�� O#w �. #���R�$ ��#X" OK �w �L��W2
"P5W.��X �����Ä 4��#�� 	Q"Pp��X�~
 "P5W.�X �L��K �#[�
���" Q" �-�wP6 #� 	Q��OL��
 �L\ R�~#6#w Z�w "� 	Q#���6�P2


�K�\�� �q#a" 	Q#���$ V�"P6
 KO"��
QcU]QcYQ �DV�¨�PD �]KDK� DVHPLD� f

QcU]YQ �D�VH �PH�DK�

��O#\" #� �}Ç6 ��q OK ��#�"�6 �LÄ 3O�¼ �. �Q#q$ �Ä�� �#��X$
QcU`YcYc �D�VHS �VLV� �4��pÄ Lu#q ��

�#��W��#zO"�PÇ�� #. U#�6 Q" �P�y[�2 ��

QcU`dYS ��WLN� ����pÄ K"�� #� 4��pÄ Lu#q
QcUheQ\ �D�VHN �VKRR�DO� �"L�" #� �W�> 3OLu �5\"L�

��}X#�6P�m �W�>P�m �4�W�> �. b�.P�P�m ��W�>
1C8 DV\PHWULFDO VHSWDO K\SHUWURSK\� �

	���PuP�m �"�O"��K �q�P6P1��

1C84 DUWHULRVFOHURWLF KHDUW GLVHDVH ��
LVFKHPLF KHDUW f �	�-}�u Æ�6�P}�ÇX"��P��6O$ �O#����.


�	GLVHDVH 4l~ �. b�.P� D�a�6 OK
 GLVHDVH
QcYQ\YQ�D�VL�D�OH�DK� DSW\DOLVP� f

QcYTUb_cYc �D�VLG�HU�R �VLV�

��L. �P�JM ��$ K�-�w Q�OL�X$
�QcYc ��O#��. �4~#F �4�Ãa� ��Ã� �. ��}w �R>
1c^ DVSDUDJLQH ��
1C? DUWHULRVFOHURVLV REOLWHUDQV�� �
Qc_]Qd_W^_cYQ �DK�VR �PDK�WRJ�QR �]KDK�

��L. Q" �[I. #� �#�6 4�Ãa� �. 4-W� ��#z $ �LÄ
1c` DVSDUWLF DFLG� �
Qc`QbQWY^QcU �DV�SDU �DK�MLQ�ÇDV��

R�~#6#�w "O ���S" O#1�X$ ���X#����$K ��w ���R��$ �Q#���S" O#1X$
��X�~ OK �#ePX La ��O"K Æ� �"��Ä �. ��R�$ ��" �L�w��
�XP5�XK 4�}.#�u Z�#�w O�h��� ��. K#��F Æ�5X�.�p���~

�K�O�� O#w �. O���6 �#�{�}X �. ��S"O#1X$
Qc`QbQWY^U �DV�SDU �DK�MÇHQ� DV�SDU �DK�MLQ�

P��m �����$ L��X" Æ� Æ�6O#1X$ L�X" L��$ � #5. ���S"O#1X$
4[w c�E�� OK � KO"K K��>� #����6�P��2 OK ���w �O�P��a

�$VQ �1 �� �K�O�� O#w �. ��#�P5w #.
Qc`QbdQ]U �DK�VSDKU �WÇDP�� DV�SDKU�W ÇDP��

Q" P6��P��\ O#�. ��� )-�Pt�6 ���w �Ä��_��� �L��w��P���\
O#�w ��. �P~#�w �w �L��w��P�\ Æ� �"��Ä �. � 4X"Q�Pw�X

�K�O��
Qc`QbdQdU �DK�VSDKU �WÇDW� Æ�� Æ� �3#6O#1X$

�Æ�6O#1X$ L�X" �"��R=6 |Ç\ #� Æ�6O#1X$ L�X"
Qc`QbdQdU dbQ^cQ]Y^QcU �1CD� 1C1D�

�WUDQV�DP �¬�QÇDV� OK �Ã�-e O�e �. �w ���R�$
�=�5�� OK � KO"K K��>� L-w � ,}u �T�� �. �L. Q" ��#�4q#.
U�5wO#p��" L��#� �6#Ã�#a OK �K�\�� �PX KO"� �5q#. ,�X$
��R��$ ���" 4h}�m �L-�w �#�{�}�X K#F ,�X$ #� KO#w���

�L.#��� Z�"Rq" �PX OK �6*27�

Qc`QbdYS QSYT�DK�VSDKU �WLN� �Æ�6O#1X$ L�X"
OK ��w �Ã�-�e � �X#�X" P��m Æ�Q#�. �K �����$ L��X" Æ�
OK vPE�� P5���W�" P6�O��� �"��Ä �. � KO"K K�>� #����6�P2

�' � $VS �� �K�\�� 4q#� �RwP� +#_Ä" �5W�X
Qc`USd �DV�SHNW� �¼#J 4�> OK �w DdX Æ� Q" �[I.

�P�#i ��-�> �4�> �#��   �KO"K O"Pu



Qc`UbWY\_]Q � � � � � � � � � � � � � � � � � � � � � ¤ Z\� K#5[� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � QccQi

GRUVDO D� #� 	��#W�" ���6#�$
 4[2 Q" �w �L. Q" �EdX
�5�[2 �#���   �K�\��� �L�#�[� 	���"��F ���6#�$
 �#. Q"

�	�p}J

YHQWUDO D� #� 	��#W�" ���6#�$
 �}> Q" �w �L. Q" �EdX

���Ç\ �#��   �K�\�� �L�#[� 	��"��F ���6#�$
 P�Q Q"
Qc`UbWY\_]Q �DV�SHU�MLO�R �PDK

U�}�SP1X$ P:" OK �w �BO#u /�6 j�� ��P6¿�#\ �#��}�SP1X$
�K�\�� K#=�" ���O �PpF #� Z��P. OK

Qc`UbWY\\_cYc ��R�VLV�

#. �w U�}�SP1X$ �#����z Q" |¼#F �O#��. �Ä�� �Q�}�SP1X$
��[B �X#�w Y��z 4X��2 �.#��5~" Q�6#��~���"Pz 3#Ã�#a
�K�\��^I[� T��� � #��"�I5X" ��O ���. �#�U���X

Qc`UbWY\\_d_hYS_cYc �DV�SHU�MLO �R�WRN�V¬�NR�VLV�

�U�}�SP1X$ Q" �\#� 	�BO#u Q�Ç�Ww�6
 Q�Ç�Ww�6�Ç�#�
1c`UbWY\\ec �DV�SHU�MLO �XV� �U�}�SP1X$
� �}�J"K |�y�" �$ �#�����zQ" �`Ã�. ��w #�?O#u Q" �W�>
Æ�6��.�5��$ Py�K �`Ã. � L�5W� ,}e 4¼Pq �#��S�6#2

�L�5W� P�Q j"��" |�#\ #�U�}�SP1X$ �L��w�� L�~�6
$�FODYDWXV� $� IODYXV� $�IXPLJDWXV�$�QLGXODQV�

$�QLJHU� $�RFKUDFHXV� $�WHUUHXV�

Qc`Ub]Qd_WU^UcYc �D�VSHU �PDK�WR�MHQ �̈ �VLV�

�$�Q�6#�P1X" L�~�6 OK PwN� V�> ��"�6#�
Qc`Ub]YQ �DK�VSHU �PH�DK�

DVSHUPDWRJHQHVLV� f ��
DQHMDFXODWLRQ� f ��

Qc`XihYQ �DV�ILN�VH�DK� OK �w Æ�S�~�6#2 3"P��l6
P=�� � L�$�� K�>� �. �u#[�5X" �"�� OK �T�Ww " �"Ltq P:"

�4p¼  DVSK\[LDO �K�\�� ��2#wP1�� � �Ww�1�� �.
IHWDO D� ��Ww�1�� |�~K �. �FO OK ���> �ypJ

����> 	�ypJ
 �WÇ�pX$  
D�QHRQDWRUXP �K"Q�� OK �Wp�6 ��#XO#�
UHVSLUDWRU\ GLVWUHVV V\QGURPH RI QHZERUQ�f

	�ypJ
 �WÇ�pX$  �	V\QGURPH 4l~ �. b�.P� D�a�6 OK

��K"Q��

WUDXPDWLF D� P:" OK �w 	�ypJ
 �WÇ�pX$ �Ä��
#� �Ç\ ��#u�q ZI. #� ���X L�L\ #� ��#�z #� �L\ �KP[q

�Æ�6#��P6 	�ypJ
 �WÇ�pX$   �K�\�� K#=�" �KP�
Qc`XihYQdY_^ �DV�IL[�H�D �VKXQ�

�Vp�6 �L\ ou�5� ��ypJ �#tpJ
Qc`YbQdY_^ �DV�S¬�UD �VKXQ� ����X"P�1X$
|J"K �. �LÃ� 3#��5E� P�h� �>O#J �K#� �L\ �L�[w ��

��K ��F OK �Wp�6 �"P=�
L��#�� 	��[w #�X
 ZÇ� �}��X� �. �#Ç� P��l6 � {#t5�" ��
�KO�$ 4XK ��. #�� �L�. �PpF Æ� Q" Q#z #� ¿�#� {#t5�"

�ZÇ�   ��W2��. �#������
PHFRQLXP D�

,>�� L�"�6�� �w K"Q�� #� ���> �}�X� �. �����Ç� ���X"P�1X$
�K���\ ��������2 #��� Vw "O�6������2 �R�p���$ �Q#5Ç}���6"
PLFURVXUJLFDO HSLGLG\PDO VSHUP D �0(6$�

��F"P�> �#��\�O Q" �K#p5�X" #�. ��L�L�2" Q" �P1X" 4q#�Q#.
�#=�" �K"LW�" ��P1X�Q$ �. �5-� �"KP�OK �w �2�ÇX�PÇ��

�K�\��
YDFXXP D� �K#p5X" #. �FO 3#��5E� �KPw ;O#J
�. �w �~��#w #� �~#J�6 3O�w Æ� s�Pe Q" �w ZÇ� �#y5XK Q"
��"��}I6 ���X"P�1X$   �K�\�� �#=�" �L\ KO"� �FO |J"K

Qc`\U^YQ �D�VSOH �QH�DK� �{#Ee �"Ltq ���}1X$
IXQFWLRQDO D� {#Ee {#�}6�L�" �~�Ç�6O KPÇ}�Ä {�5J"
�L�K |Ç\ �X"K {�}X ���$ �. �5-� �#wK�w OK �w �A�$ P�h�

��KPÇ}�Ä {#Ee �"Ltq   �K�\��
QccQi �DV�D� Q" �¼#J ZI. O"Lt� ���Ã6 �� ¶X©"
��.#��KO ��P�zO#�Ä �Y�#w  ��O"K Æ� 3OLu #� b�}I� Æ�

��#E5�" ����Q$ �O#�Ä Z=�X
ELRORJLFDO D� ELRDVVD\� f

&+�� D� 3O�¼ �. �#�}1�w �#6 4�~#Ãq Z�#�Q$ �Ä��
Q" �KO"L�#5�X" ������ �KP�w R��~ �"P�. �P�X 4�qP�i ���Ã6
R�Pu{�-}z La�K#.�5�$ �}�X� �. �w L�pX�z R�Pu�#�{�-}z
Q" L¼OK �� �w ��PX 4uO |.#t6 �4X" �L\ �L�\�2 L�pX�z
�#�L�F"� OK �#�}1�w |�#w P5�6 L�w�� R�~ "O #�4�X�P5�O"

�4X" �PX Q" P5�~�}�� P� OK &+��

HQ]\PH�/LQNHG LPPXQRVRUEHQW D�

(/,6$� f

PLFURELRORJLFDO D� P�#X #� ��"Nm K"�� O#�Ä Z=�X
Z=�X   ��L�Q �#��W��#zO"�PÇ�� P. #��$ P:" �#�-�P. K"��

�Æ�S�~��.�PÇ�� O#�Ä
PLFURF\WRWR[LFLW\ D� ��y~" Q" �K#p5X" #. O#�Ä Z=�X
���Ã�6 � �#�}1�w O�`F OK �d�E� ��J �#�4�X�p�~ R�~
s�P�e Q" ��w +/$ �#��S�5��$ ��#X#��\ O�h�� �. �PX
�#��S�5����$
 �L�����"�L����\ ^I����[� Æ�S�~�P����X

��+/$�$��%��&

UDGLRLPPXQRSUHFLSLWDWLRQ D� �5,3$�

�S�5��$ #�� �K#.�5��$ �}��X� ��. ��w ����X#5�1�XP2������"
�4X" �L\ O"L�#[�

UDGLROLJDQG D� Q" �$ OK �w O#�Ä Z=�X Y�O j�� P�
�¼#_5�J" Æ�S�~���. {#_6" � /�6�R�" ��K"O �O"Nz 4��Ä

�K�\�� �K#p5X" #�nPÃ�
VWHP FHOO D� �#��O"K 3OLu �P�z �Q"L�"
L�\O �5J"L�" P�J'6 �. OK #��$ ��#�"�6 �#�-�P. �#ePXLa
��K#��. {�}X O#�Ä Z=�X   ���#W�" O���6 �#�{�}X 4[w



QccUbdYfU^Ucc � � � � � � � � � � � � � � � � � � � � ¤ 4p� � K#5[� ¤ � � � � � � � � � � � � � � � � � � � � � � � QcdXU^_`YQ

QccUbdYfU^Ucc �DK�VHU �WLY�QHV�

#. �"�6 #� ��"P�~K � "�P2�. 3O�¼ �. {#F �#�. 4�Ãa� #� 4�p�w
�"P��� �P�N2�d}�X #� �>#�6 #. �Ç�$ ��L. Vp� �. K#�5Ä"

�4�Ãe#u K�>� O#�i"   �L\#.
QccY]Y\QdY_^ �DK�VLP �¬�OD�VKXQ�

DQDEROLVP� f ��
��"�O O#5J#X OK L�L> +O#=6 4q#�OK �X#�[�"�O Ph� Q" ��

�+N>   �K�>��Æ�
QccYcdQ^d �DK�VLV �WDQW�

�O#�5XK   ��L��wÆ�w �L�w�� Æ�w Py�K KPq �. �w �KPq
SK\VLFLDQ D� SK\VLFLDQ� f

Qcc_SYQdUT �DK�VR �VKH�ÇDW�HG�

��"Py�K #� Py�K R�B �. �5X��2 ��"P�� �"�6 |_5� �5X��2
Qcc_SYQdY_^ �DK�VR �VH�D �VKXQ�

Q" P5��w #�� P5[�. �"R�� �. �zT�� �K �$ OK �w �5�Ãa� ��
#. �"P�� 4X" O#h5�" KO�� 	�W�#\
 �u#p6" O�e �. �w �A�$

��y5W. �c.O ���"P��   �L�O"K K�>� Py�LÇ�
�#�VÇ6O��w �L���K b#-�6O" se#��� �O#.OK �w �"�S"� ��

�K�O�� O#w �. Rl� ��~�" �WF � �5wPF
�	DUHD 4l~ D�a�6 OK
 DVVRFLDWLRQ DUHDV� f

Q" P6¿�#\ 3O�¼ �. �1�6��q �zT�� L�B #� �K �K�. �"P�� ��
�4X" O#h5�" KO�� 	�W�#\
 �u#p6" O�e �. �w �A�$

�#z $ K�J O#Çq" ��. �T���. �3#X#WF" #� L�#tÄ �#�� b#-6O" ��
���Ä"L�6   ��e#-6O" ���B K#=�" #� �#z $K�J#� P¼#�Ä �

��y5W-�� ���"�I��
&+$5*( D� �"P�� 3��5J" Q" |Ç[5� ��OL�X
�QP6$ �KHDUW� �-}u �O#=��#� �H\H� �[B ��.�}w |�#\
� �UHWDUGDWLRQ� �zL�#�,t����Ä {#�$���������w �DWUHVLD�

<}�q ,}m" ��HDU� Y�z � �JHQLWDO� �}X#�6 �#��O#=��#�
�KO"K K�>� �� �S#pW�K � �#w n#Ç\ 3O�¼

IUHH D� Z�w "� � L�u ��L. 3O�¼ �. KPq L�#tÄ ��#p\ �#�.
��. K��J �. K�J O�e �. �L�tÄ �Ç��" ¾E� �. �" �K"K �#[�
�K�O��� O#�w ��. ��#�Ç�"�O OK ��w 4X" �\�O �LXO�� ��M

�K"Q$ �Ä"L6  
Qcc_bdQdYfU �DK�VRU ��WDK�WLY�

#�� j��� #�� 4�#-\ �#�-� P. +#I5�" �}�X� �. �L\ ^I[�
�O�>   �+#I5�" j�� ��" �. b�.P�

Qcc_bdYfU �DK�VRU �WLY� DVVRUWDWLYH� f

Qcc_bd]U^d �DK�VRUW �PHQW�

��. È�~����P��m �#���Q���P�w 	�qK#_�6
 �u#p�6" ¿�Q���6
�Q��� ��Wt6 ��~�" Q#q#5� OK P5JK �#�{�}X

1CD DVSDUWDWH WUDQVDPLQDVH�� �
QcdQcYQ �DV�WD �]KDK� �"P�� �5wPF �y��#�� �LÄ

�4p¼  DVWDWLF ��K#5W�" OK ��"�6#� #.

D��DEDVLD �mO�}Ä �5qO �"O � �K#5W�" ��#�"�6 �LÄ
�#�#2 r#X �K�. {P5�w 4E6

QcdQdY^U �1d� �DV�WDK�W ÇHQ�

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

QcdUQd_cYc �DV�WH�DK�WR �VLV�

���"K Æ[J �R�O �5X�2 �$ OK �w �O#��. j��P� �Q�6#�5X$
�4p¼ DVWHDWRWLF �4X" ��-X �"Ltq #� � K�-�w Q" �w #F

QcdUb �DV�WHU� >/�@ Q" ��5W�X �P5X$
�O#5�X �#�j#Ã�\ |Ç\ �. Q�5�� {�J OK �w #�{�.�6�PÇ��

�L��\�� o�KO #�{��P5�#X Q" 4p> P� n"Pe" OK L��#�
QcdUbY_^ �DV�WÇHU �H�RQ� >*U�@

�u��6 |E�� OK ��=��> ��O P�. ¿�u"� �"�dt�� ����P5X$
�¿��>
 �{"O�1��6 � {#5�O#�2 �{#5��2 ��Ww " �#���"�I5��X"

�	DVWH �ULD

QcdUbYhYc �DV�WHU�LN �VLV�

+�#�5� ��Q��#� 3#wPF #. �w �5wPF {�5J" Æ� ��WÇ�P5X$
^I[� 3�`Ä Q" ���Pz ��"L� �#�½#-t�" Q" �\#� �L.
�. L�K�� GO �L-w �#�m" OK {�5J" ��" �w #=�$ Q" � K�\��
�5��-~" �K�\���� �5p��z ���� �OLYHU IODS� �L-��w �QP~ �$
�L�#�[� 4X" �Ç��� ��� Py�K �#��O#��. OK �WÇ�P5X$

�K�\
QcdUb^Q\ �D�VWHU �Q
O� �Å#�> �. |_5�P�m ��

�Å#�> �"�I5X" �"Ltq ��
QcdUb_YT �DV�WHU�RLG� �|Ç\ �"�O#5X
QcdXU^YQ�DV�WKH �QH�DK� 4XK Q" #� �"Ltq ���5X$

�oÃa ��SP�" � 3OLu �5qO
QHXURFLUFXODWRU\ D� UP6 Vp��y�6 |�#\ ��OL�X
Z1�e � �-}�u ��}> KOK �y5WJ U#WF" ��L. 4�~#Ãq Q"
{�5�J" Æ� Q" �"�T��� P�#h6 LXO�� Ph� �. )���Ä �w ,}u

�L\#. �."Pda"
WURSLFDO DQKLGURWLF D� Q�OL���$ Q" �\#� �~�5J"
Q" Z��. �P�N2 �y5WJ #. �w K#�Q �#�Pz c�"P\ OK �R�~"P�S
�zK�~$ +"�J � RwP�6 �LÄ ��#�5\"�. �P�N2 Æ�PE6 LF

�K�\��^I[� �=�zPX � KOKPX #. �"P��
QcdXU^�_�� �oÃa �o�Ãa ��Ã� �. >*U�@ ��}w �R>
QcdXU^_S_bYQ �DV�WKH �QR�NRU �H�DK� �L\ o�Ãa

�K�\�� �L�K ��W~#�OK$�1�� OK �w Æ�KP� �O�� VÇ}qO
QcdXU^_`YQ �DV�WK¬�QR �SH�DK�

�[B KOK #. �"P�� �[B UO K�Q �y5WJ #� oÃa ��2��5X$
�4p¼  DVWKHQRSLF ��P�m � L�K �O#6 KOKPX

DFFRPPRGDWLYH D�

���#zT� �}`Ä �zL�[w Q" �\#� �2��5X$
PXVFXODU D�



QcdXU^_c`Ub]YQ � � � � � � � � � � � � � � � � ¤ 4[� � K#5[� ¤ � � � � � � � � � � � � � � � � � � � � � � Qci^S\YdYc]

��[B �>O#J 3�`ÄoÃa Q" �\#� �2��5X$
QcdXU^_c`Ub]YQ �DV�WK¨�QR�VSHU �PH�DK�

DVWKHQR]RRVSHUPLD� f

QcdXU^_j__c`Ub]YQ ��]R�R�VSHU �PH�DK�

�$�Q�6#�P1X" 4W�Q 4�}.#u #� vPE6 Z�#w
QcdX]Q �D]�PDK� Vp��y�6 �L��wK�Ä 3��F ��X$
½#-t�" Q" �\#� �ZKHH]LQJ� VJ VJ #. �"P�� �"�}�F
�X$
 Æ�SP~$ P�#h6 Æ� ���Ã��X$ �#�Z��P. Æ�K��X#1X"
�L��wK��Ä #�� ��R�� {�5J" �. ���#: #� 	K"Q ��P. #� Æ�SP~$

�4p¼  DVWKPDWLF �4X" 	K"Q ��OK �X$

EURQFKLDO D� DVWKPD� f

QcdYW]QdYc] �DK�VWLJ �PDK�WL]P�

K��>� Q" �\#�� 	�O#�WÇ�" {�5�J"
 �2�P5�$ ��W�6#�y�5X$
C�d�X o}5I�� �#�O#���~" o_�� �#�E�" �"R�� OK 3�#p6
��OP. s�uK O�e �. �O�� �#��6P2 �w �O�e �[B �O#WÇ�"

�4p¼  DVWLJPDWLF �L��\��� RwP�5� ��Ç-\
FRPSRXQG D� #� ���.O�K #. �w �W�6#�y�5X$ �Ä��
O"K�aO#�Ä ��[B �Pw �#�O#��~" o_� �#�6 OK ���. Æ�KR�

�,wP� �W�6#�y�5X$   �K�\��
FRUQHDO D� #� #�E�" ��h��#� Q" �\#� �W�6#�y�5X$

��"���Pu �W�6#�y�5X$  ����Pu O#WÇ�" 3OLu
LUUHJXODU D� OK #�E�" �$ OK �w �W�6#�y�5X$ �Ä��
O#WÇ�" #� � L�w�� P��l6 O#��~"o_� Æ� o}5I� �#�ZI.
3�#p6 �h��#� O�e�. �LÃ. O#��~" o_� #. O#��~"o_� Æ� OK

��h��#� �W�6#�y�5X$   �KO"K
PL[HG D� O#��~" o_� Æ� �$ OK �w �W�6#�y�5X$ �Ä��
�W�6#�y�5X$   �4X" ��.O�K �Py�K � ��. Æ�KR� �}¼"

�c}5I�
P\RSLF D� �O�� �#�j#Ã\ �$ OK �w ��W�6#�y�5X$
�L��\���� RwP�5��� ��Ç-��\ ��}��> OK ¿��u"� ����#���w OK

����. Æ�KR� �W�6#�y�5X$  
UHJXODU D� �O#WÇ�" 3OLu �$ OK �w �W�6#�y�5X$ �Ä��
�#�[� �#�WÇ� Z�#�w #� Z�"Rq" O#��~" o_� P� OK �[B

��h�� �W�6#�y�5X$  �L�K��
QcdbQWQ\ec �DV�WUDJ �DK�OXV�

�L���w �Ã�>"P� #��"�I5X" {�L> �. � WDOXV� f �U�~#z "P5X$
�4p¼  DVWUDJDODU

QcdbQ\ �DV�WUDO� ��O#5X �. b�.P� #� �"�O#5X
QcdbQ`X_RYQ �DV�WUDK�IR �EH�DK�

�rP.�LÄO Q" �td�� P�m UP6
QcdbY^WU^Si �DK�VWULQ �MHQ�VH�

��[w ��   ��K�.¾.#u 4�p�w
QcdbY^WU^d �DK�VWLQ �MHQW�

Q" �Ãa��� �K#p5�X" Q" V2 ���Ã�� ½#-t�" �L��wK#=�" ��

�#� K"�� �JP.
�Zw �� ¾.#u   �K�\ P:" ��" ,>�� �w ���O"K ��

Qcdb_R\Qcd �DV�WUR�EODVW� �4X�.�P5X$
�K�\�� |�L-6 4�X�P5X$ �. �w ��#��O {�}XÆ�

Qcdb_R\Qcd_]Q �DV�WUR�EODV�WR �PDK�

��-�\ �$ �#�{�}�X �w ,, �>OK ��5�X�P5X$ �#��5X�.�P5X$
�5�W� ��X #� �K � �"�"Pq �X�2�5�X � L�5W� 4X�.�P5X$

�L�O"K
Qcdb_SidU �DV�WUR�VÇLW�

L�"�Q #. �w ��OK�5w " �#[�� #. �}z�O�� {�}X Æ� �4�X�P5X$
j��=�� OK ��w Q�P-�q��6 #�X��2 #�� Æ��X�2�6�P2 Q�P-�q

�K�\��^I[� L�O"K �#� DVWURJOLD
Qcdb_Sid_]Q �DV�WUR�VL�WR �PDK�

j��� ��P6¿�#\ �#�4�X�P5X$ Q" |Ç[5� O���6 �#��5�X�P5X$
K�>� �RwP� +#_Ä" �5W�X �#�6 OK ,}m" �w Rl� ��~�" O���6
�L��. ��Wt�6 ���JL. �>OK #� �X#�\4q#. �#�-� P. � KO"K

�	,9 #6 , �>OK
 K�\��
Qcdb_W\YQ �DV�WURJ �OH�DK� �#�}z�P5X$

�#�4�X�P5X$ ��
�4q#. �"��Ä �. #�4�X�P5X$ ��

1cdb_fYbec �DV�WUR�YL�UXV� ��#� �U�P���P5X$
Æ6 ���S �"O"K 51$ �#�U�P�� Q" ���Pz �"P. ��XO P�m
3#�"��F � �#W�" OK �w #�U�P��#�O�Ç�2 �Q"L�" �� �"�5\O
�L��\�� 4�6#1� K#=�" ,-X vKO" OK �4�P5�$�P5X#z 8Ä#.

Qcdb_fYbec �DV�WUR�YL�UXV�

$VWURYLUXV ��Pz �. s}Ã5� �#�U�P�� Q" Æ� P�
Qci]]Udbi �D�VLP �̈ �WUH�

OK ¿u"� ���Pu �#��#zO" #� #�ZI. OK �.#[6 �LÄ ��O#t6 �LÄ
OK �L�5W� Py�LÇ� ��-\ �Ã�-e O�e �. �w �L. |.#t� 4�X�K
#��#��. � #��6" �P�zO"Pu]#J ,�6P6 OK �O#t6 �LÄ ���\

�4p¼  DV\PPHWULFDO �O�}. #� {�Ç~��|J"K OK
Qci^SXb_^Yc] �D�VLQJ �NUDQ�QL]P�

DV\QFKURQ\� f

Qci^SXb_^i ��y��#�� {�5J" ��y��#�� �"Ltq ��
x��#��� �Ã��e O�e�. �w ��#�K"L��O �5X��2 j�u� �. ��
��y��#��� {�5�J" �3�#p5��� �#��#���Q OK L�5��W�

�4p¼ DV\QFKURQRXV ���#�Q �y��#��#�  
Qci^S\YdYc] �DK�VLQJ �NO¬�WL]P� ��W�5�}Ç��X$
�dt�� ��w �6O��¼ OK �P-��~ OK ����> P�X |�#� Z�#�� ��
DQWHULRU D� L\#. {#5�O#2�"�I5X"��"Lu4�Wu Z�#��
�"�I5�X" �p}J 4�Wu Z�#�� �dt� �A�#�B � KO"K �#�

�K�\�� �L��#� SRVWHULRU D� L\#. {#5�O#2
�X�2�5��X � �5�W� |�#�Ç6 �#��Q OK �y��#��� �L�Ä ��

����J �#�{�}X



Qci^TUcYc � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ �� � K#5[� ¤ � � � � � � � � � � � � � � � � � � � � � QdXUb_WU^UcYc

Qci^TUcYc �DK�VLQ �G¨�VLV�

��. �}��> Æ� �5�W."� P¼#�Ä �$ OK �w Z��z {�5J" �Ä��
O"Pu Py�LÇ� O#�w OK �q#w b#-6O" #. � �h�� �Ä��=�Æ� |Ç\

�L�P�z���
Qci^USXYQ �D�VLQ�HN �H�DK�

�O#5J#X Æ�OK �#=W�" �"Ltq
Qci^UbWi �D�VLQ �HU�MH�

�Ã�-e O�e�. �w ��#��#zO" #� #�ZI. �#�� �y��#�� �"Ltq
�L��w�� |�Ä �Ä��=�Æ� 3O�¼ �.

Qcicd_\U �D�VLV�WR�OH�

�4p¼  DV\VWROLF �,}u �#.Pa �"Ltq ��-}u 4W�" �{�5W�X$
1D �	�R�}�K �KO#w�w #6
 DWULDO WDFK\FDUGLD ��
1d �DVWDWLQ ��#���\ P_�Ä K#��
QdQSdYV_b] �DK�WDN �W¬�IRUP� ��Ww #6$ �.#[�
QdQfYc] �DW �DK�YL]P�

K"L>" �#> �. O�K K"L>" Q" �zT�� Æ� O#Ç\$ 7O"�6 ��W��#6$
OK ��w �}-�u �Ç�5��S �zT��� Æ� �O#�.�K O���i
 ��}¼#q�.
Q#�.   	��>P5�� �K��. �K"L�� �#[� "O K�J |_q�. �#�|W�

�4p¼  DWDYLVWLF �Ç�5�S ��"L�2
QdQhYQ �DK�WDN �VH�DK�

3#wP�F ��h���. ����`Ä �y��#�� OK ��#XO#� ��Ww #6$
�4p¼  DWDFWLF� DWD[LF ����`Ä

%UXQV
 IURQWDO D� �5qO �"O � {K#Ã6 {�5J" �Ä��
Q#. �#�#2 #. �5qO �"O #. �w {#5��Pq +�~ OK �Ã�#a K�>� Q" �\#�

�K�\��^I[� �L\ ��zS"� �. |�#�6 �
)ULHGUHLFK
V D� �:O" Q�P}ÇX" �Z�OL�Pq �Ww #6$
#� �wK�w �"O�K Q" ���Ã� �w �P�� �-�#> � �5[2 �#���5X
O#5p�z {�5�J" Q" L�6O#-�Ä �$ ����Ä � K�\��� Q#m$ ��"�>
�6#2���� ��KO#�w ,}�m" � <}�q �T���� 3#wP��F Q��~���ÇX"

�Æ�q�P6P1��
ORFRPRWRU D�

WDEHV GRUVDOLV� f �O�6���w�~ �Ww #6$
PRWRU D� �3�`Äx��#�� 3#wPF {P5�w ��#�"�6 �LÄ

��5wPF �Ww #6$  
VHQVRU\ D���#`q {K#Ã6 VF �5qO 4XK Q" P:" OK �Ww #6$
+#_�Ä" � �5wP�F P�[u ���. K�>��� 	|_p� 4�Ãa� VF

���" �K�\��� �L�=��W� 3#wP�F K#=�" �. P=�� �w �d�E�
�K�\��� L�L�[6 #���[B �5��W. �#y���� OK �y��#��#���

��WF �Ww #6$  
D��WHODQJLHFWDVLD �Ww #6$ �Ä�� ��Q#5wT��6 �Ww #6$
���Ä �w +�}l� ���Q�6" 7O"�6 #. L�L\ �L��P[�2 �"�AI�
�Ã�-eP��m 3#wPF �5X�2 ��[B �Q#5wT��6 Q" L�6O#-Ä �$

�����" ^t� � ���O �X���X �O#��. �[B
QdU\USdQcYc �DW�DK�OHN �WDK�VLV�

V2��w #� L~�6 �#y�� OK #���O |�#w #� �L\ Q#. ��Q#5Ç}6$
���#WzOR. ��O 	�L�."�J �� ��O


�4p¼  DWHOHFWDWLF
DEVRUSWLRQ D�� DFTXLUHG D� �w �K"LW�" �Q#5Ç}6"
K#=�" L�w�� �P�z�}> "�� K�O� Q" �w ��"�� �"O K"LW�" P:" OK
Q" O#[q #� O���6 �>O#J �W> 3#E\P6 P:" OK �9�
 K�\��

��.#W5w " �Q#5Ç}6" �.N> �Q#5Ç}6"   �	;O#J
FRQJHQLWDO D� KO"K K�>� L~�6 �#y�� OK �w �Q#5Ç}6" �Ä��
�Q#5Ç}6"
 K�\�� K#=�" �$ Q" LÃ. �}¼#q�. #� ��~�" �Q#5Ç}6"

��K"QOK #� �Q#5Ç}6"   �	����#:
OREDU D� Æ� ctq �w �Q#5Ç}6" �Ä�� ��.�~ �Q#5Ç}6"

�L�w�� O#5qPz "O ��O +�~
OREXODU D� ctq �w �Q#5Ç}6" �Ä�� �O��.�~�Q#5Ç}6"

�L�w�� O#5qPz "O ��O {�-~ Æ�
REFWUXFWLYH D� DFTXLUHG D� f
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K�\��� K#=��" K��J �#�4q#�. �L���K |�Ç[6 �"R>" ��}ÄP.
�#�Z�w "� Q" �\#� 4X" �Ç�� 4�Ãa� ��" �	#��S�5�$�6"

OK �K��. L�L�\ 3O��¼ OK #�� � L\#��. 4�X#��WF K#���KQ"

�����" K�J   �K�\ K#=�" ����" K�J �#��O#��.
Qed_Y]]e^YjQdY_^ ��LP�X�Q¬�]D �VKXQ�

�5q#. �"R>" P."P. OK ����" HX#2 Æ� �#t~" ����X"R������"�6"
��W��#zO" Æ� OK �K�J

Qed_Y^_Se\QdY_^ ��LQ�RN�X�OD �VKXQ�

K��J   ��� �L�. ��. KP�q K��J �#��W��#�zO"�PÇ�� D�t}6
��E�t}6

Qed_Yc_\icY^ ��L�VRO�¬�VLQ�

�9��
 KP�q K��J �L�. OK �L\ |�Ç[6 �#�{�}X �w �"�K#�
"O ���z �#�� Py�K �#`Ä" �#�{�}X R�� � 	���J �#�{�}X

�KP.�� ��. Q" � L�w�� ��R=6
Qed_[UbQd_`\Qcdi ��NHU �DK�WR�SODV �WH�

�Py�K �[B �. �[B Æ� Q" ���Pu 4q#. L���2
Qed_\UcY_^ ��OH�]KXQ� �K�J �. ,�X$ �KPw KO"�
Qed_\_W_ec �DZ�WRO �DK�JXV�

��W��#zO" �#�� �. s}Ã5� �K�J �. b�.P� �È�~�6"
Qed_\icY^ �DZ�WRO �¬�VLQ�



Qed_\icYc � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ <�2 � K�� ¤ � � � � � � � � � � � � � � � � � � � � Qed_ceWWUcdY_^

� KP�z�� �#[�� �W��#zO" Æ� �L. Q" �w ��R�~ �Ä�� ���R�~�6"
�4X" K�J �#�4q#. � #�{�}X �KP. ��. Q" �. OK#u

Qed_\icYc �DZ��WRO�¬�VLV� �R�~�6"
�}��X� ��. #�4q#�. #�� #�{�}X K�J �. K�J �5qO ��. Q" ��
��JP�. � ÈP�� Q" V2 ��w �A�$ P�h� È�~�6" �#���R�$

�L�K�� GO Æ�S�~�6#2 c�"P\
 DXWRO\WLF �KPq K�J �PX �}�X��.�L.�#�{�}X,�PI6 ��

�4p¼
Qed_]QdYS �DZ�WR�PDW �LN�

��K"O"P�m #� K�J �. K�J ��
�O#wK�J ��h�6 K�J ��

Qed_]QdYSYdi �DZ�WR�PDK�WLV �¬�WH� ��5�W�6#��6"
K��J #�� �K"O"P��m �L�\ K�J �. K�J 4�p�w #� 4�Ãa� ��

��O#wK�J   ��K�. ��h�6
K��>� ��L. Æ�PE6 Æ� j�P\ �"P. {�}X Æ� ��#�"�6 ��

��>O#J vPE�
WULJJHUHG D� �=�5� OK �w 	PÇ�� V�2
 Q#X �#.Pa 4�~#Ãq
OK �L�\ Æ�PE�6 #�� �L�\ ZI�2 4�~#Ã��q |�W�#5��2 Æ�
O#wK�J � �K�J �. K�J 4�~#Ãq �Ã�-e O�e �. �w ��#�{�}X

�L�K�� GO L�O"L�
Qed_]QdYc] �DZ�WRP �DK�WL]P� ��W�6#��6"

��O#wK�J   ���#�#z $ �K"O" ��L. �WÇ}qOP�m {#�Ä" �#=�"
FRPPDQG D� P�h� ���"Pq �. �Ã�-eP�m ���yIX#2

��O�5XK �O#wK�J   �K�\�� �L�K Q��1�� OK �w �A�$
Qed_^_]YS �DZ�WR�QRP �LN� �Æ�����6"

V\VWHP� f ��"KPzK�J O#wK�J   ��K�-� �K"O" {P5�w 4E6
Qed_^_]_db_`YS �DZ�WR�QRP �R�WURS �LN�

�O#wK�J �-_Ä �5W�X �. |�#�5�
Qed_�_hYTQdY_^ �DZ�WR�RN�V¬�GD �VKXQ�

�Ã�-e �#�K OK K�J �. K�J ��t5W� ,�wP6 ����X"L�Ww "�6"
��~�Ç~�� �T�Ww " #.

Qed_`XQWYQ ��ID�MDK� ��S#q�6"
��O�JK�J   �K�J 4\�z �KO�J ��

��K�J �#�4q#. #. ��Nl6 ��
DXWRSKDJ\� 	�
 f ��

Qed_`XQW_c_]U ��IDJ�R�VÇRP� |J"K |��w "� Æ�
���" �{�}�X K��J �X�2�5��X P¼#��Ä |�#\ ��X�2�5�X
�`� KO�� �$ 3#��5E� � K�\�� �#mK" ��Q�R�~ Æ� #. |��w "�

�KP�z�� O"Pu ���R�$
Qed_`XQWi �DZ�WRI�DK�MH� ��S#q�6"

�{�}X K�J ��X�2�5�X K"�� ���Q�R�~ �`� ��
DXWRSKDJLD� f ��

Qed_`X_^i �DZ�WRI�DK�QH�

K�J�Wp�6 �#�"L¼ � K�J�"L¼ �Ã�-eP�m �L��\ ����q�6"

�L�K�� GO Q#. Y#5X" �~�~Æ� K�>� �=�5� OK ���Ã� �w
Qed_`\Qcdi �DZ�WR�SODV �WH�

DXWRWUDQVSODQWDWLRQ� f ��
� K�J �K"K P��l6 s�Pe Q" �O#zQ#X ��"�#Ç�"�O ��aPq OK ��

�4p¼  DXWRSODVWLF ��>O#J c�E� ��
Qed_`ci �DZ�WRS�VH� �L. ÈP� Q" V2 �XOP. ��W2�6"
�Æ�S�~�6#2 3"P��l6 �y��yB #� ÈP� 4}Ä^�I[6 O�h�� �.

��q#Ç\ L-~#w   	QHFURSV\ f
 �W2�PÇ�
Qed_bQTY_WbQ`Xi �DZ�WR�UD �GH�RJ �UDK�IH�

c-a s�Pe Q" 4q#. #� ��\ Æ� Q" �q"Pz��K"O P��_6 �5qPz
��OP. ��\ |J"K �. ��5w "��K" O �K#� Q" �L\ ¿e#X �#��6P2

�Æ�q"Pz�5q �Ep¼
Qed_bUWe\QdY_^ ��UHJ�X�OD �VKXQ�

OK #��W��#Ç� �JP. �w L�K�� GO ��#y�� �w �L��"Pq ��
|�J"K 3"P��l�6 �"P�. Æ�S�~���. �5W��X Æ� |��J"K

����h�6 K�J   �L��\�� ��h�6 � ��#X#�\ �5W�X
4q#. #� �#zO" Æ� �6"M |�#�6 ��JYKPz �S�~��R�q OK ��
3"P��l6 �mO �}Ä ��J �#�P> �5\"K �y� 4.#: O�h�� �.
�#zO" Æ� ��J �#�P> ��h�6 #� � ��#�P\ ��J O#[q OK

��$ Æ�~�.#5� �#�Q#�� U#X"P.
KHWHURPHWULF D� �L��w{P5�w �6"M �#��W��#Ç�
OK KO#w���� �#��5�\O {�e �. �w ��d. �#�½#-t�" 3OLu

�L�O"K �y5W. {�5X#�K �#�5�"
KRPHRPHWULF D� �L��w{P5�w �6"M �#��W��#Ç� ��
�#�P-��q {��e ��. �5W."�P�m ��d. �#�½#-t�" 3OLu

�{�5X#�K �#�5�" OK KO#w���
$QUHS HIIHFW�f ��

Qed_cU^cYdYjQdY_^ ��VHQ�V¬�W¬�]D�VKXQ�

DXWRLPPXQL]DWLRQ� f

HU\WKURF\WH D� �. 4-W� K�J �. K�J �L\ U#WF
OK
 SDLQIXO EUXLVLQJ V\QGURPH f �R�P��u {�-}���z

	V\QGURPH 4l~ �. b�.P� D�a�6
Qed_cU`dYSU]YQ ��VHS�W¬�VH �PH�DK� ���X �51X�6"

��L. |J"K OK �L\ K#=�" ���X Q" �\#� ��X �51X
Qed_cYdU �DZ�WR�VÇLO�

�� �. ���Pu P�m ��}u�K 4p> Æ� Q" P6�Ã�-e � P6ÈOR. |«u
�4X" �L\ |_5� �$ �. |y�" 3O�¼ �. Py�K |«u �w �L�-WB

Qed_c_]U ��VÇRP� ��#���Q���Pw Q" Æ�P� ���Q�6"
��Q��6" 4p�> �� �#W�" OK �L�5W�� 4�W�> �L��w���Ã6 �w

�4p¼  DXWRVRPDO �KO"K K�>�
Qed_c`\U^USd_]i �DZ�WR�VSOH�QHN �WDK�PH�

�zL�w�P�B � Q�P-��q P�:"OK {#E�e |�#w )-�Pt6 �L\ L�L2#�
��L��P[�2

Qed_ceWWUcdY_^ ��VXJ�MHV �FKXQ�



Qed_d_]_WbQ`Xi � � � � � � � � � � � � � � � � � ¤ Z\� K�� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � QhYc

�O�#�. KP�q �$ �}��X� ��. ��w �L���" P�q �K��J ��. ��t}�6
��t}6 K�J �. O"L�2 #� P��_6 �L�" Æ� KO�� OK "O ��"Lt5��P�m

����t}6 K�J   �L�w��
Qed_d_]_WbQ`Xi ��WDK�PRJ �UDK�IH�

ZJP�B �#> �. �$ OK �w �L. �Ãdt� �q"Pz��K"O Q" �\�O
 DXWRWRPRJUDSKLF �L�w��� 4wP�F O#���. [ �Ã�\" �~�~

�4p¼
Qed_dbQ^cVecY_^ ��WUDQV�IX �]KXQ�

�YK�J �. KPq ��J KL=� s�OR6
Qed_dbQ^c`\Q^dQdY_^ ��WUDQV �SODQ�WD �VKXQ�

��� �L. Py�K ZI. �. KPq �L. Q" ZI. Æ� Q" 4q#. L���2
Qed_db_`X �DZ�WR�WU ÇRI�

�Æ�q�P6�6" �W��#zO" Æ� �n�P6�6"
Qed_db_`XYS �DZ�WR�WUR �ILN�

�K Q" �~$ �"R>" 4J#X �. OK#u �K�J Q" �KPw ��Nl6 �Æ�q�P6�6"
��~$P�m �#�Æ�� � �.Pw L�Ww "

Qed_fQSSY^U �DZ�WR�YDN� VÇHQ�

4XK ��. �#��W��#zO" 4[w Q" �w �Ww "� �Ä�� ��Ww "� �6"
�K�\�� ���6 KPq K�J �L. 3#E\P6 #� #�4q#. Q" �L�$

Qed_hYTQdY_^ �DZ�WRN�V¬�GD �VKXQ�

DXWR � R[LGDWLRQ� f

QehQ^_WbQ`Xi �DZN�VDQ�RJ �UDK�IH�

�PÇ�� 4[w �"P. c�E� ��P6,X#�� ���Ã6 O�h�� �. �\�O
�4p¼  DX[DQRJUDSKLF �#��W��#zO"

QehUcYc �DZN�VH �VLV� �W��#zO" Æ� �Q"L�" Z�"Rq"
�#���$ K"LÃ�6 Z�"Rq" �� #��$ �#�{�}X L\O P:" OK �T�� �.

�4p¼ DX[HWLF �L\O  
QehY\idYS �DZN�V¬�OLW�LN� ��-�PI6 #� Æ�5�~ 3OLuZ�"Rq"
Qeh_db_`XYS �DZN�VR�WUR �ILN� O�5w #q �. L��Q#�� ��
;#�5�F" �$ ��. ��L~"� #� 0�6�6�P2 �#����X �w �L\O

�K�\�� r�e" �.�PÇ�� �#�4�#6�� �. �L�O"L�
¿-�� P. ���ÄÆ��#zO" L\O �¼#_5J" �#�O�5w #q �. Q#�� ��

�|u"LF c�E� OK K�>���.Pw
1F� 1�F 	��d. �R�}�K
 DWULRYHQWULFXODU ��

�	�L�O� ��#�P\
 DUWHULRYHQRXV �
1f �DYRLUGXSRLV � 	cX�LF ��y�#��
 DYHUDJH ��
QfQcSe\Qb �D�YDV �NX�OHU� ���J ��L. r�PÄ ��L.
QfQcSe\QbYjQdY_^ �D�YDV�NX�OHU�¬�]D �VKXQ�

�5W. P:" OK �9� #�4q#. Q" ��J n"PE�" ����X"R�O��ÇX"�$
��ÇE� S"L�#. #� 	O�6#y�~


QfUbcYfU �DK�YHU �VLY� Pp�6 �}�X� �. �L\^I[�
�R�y�"Pp�6 O�$ �O"R�.   ��L\ Pp�6 ,>�� #�

QfYQ^ �D�YH�DQ� ��#zL�P2 �. b�.P� #� �#zL�P2 Q"
QfYTYdi �DK�YLG �¬�WH� �Q#. #� L�X" Æ� 3OLu ��

� �S�5��$ L����2 3OL�u s�uKP��m O#�Ã� �S�~������"OK ��
r#�5\"   �VÇ}1�w |�Ç[6 4ÄPX U#X" P. �K#.�5�$

�¿~�
�L��w �W�#t� DIILQLW\ #.

QfYbe\U^SU �D�YLU�X�OHQV�

|�#�Ä Æ� ��#��"��6 �"Lt�q ���"Q�O#��. �"Ltq �V���P��$
�4p¼  DYLUXOHQW �Æ�S�~�6#2 3"P:" K#=�" �"P. ���pÄ

Qf_YTQ^SU �DK�YRLG �DQV�

Q" R��P�2 Q" |Ç[5�� �#�z $K�J#�� #� ��#�#z $ �Ä#qK �W��#Ç�
8Ä#�. ��w �6#Ä�a��� #�� #�4�~#Ã�q #�4�Ãu��� #�. ��>"��

�+#�5>"   �L��\�� ½O#Ã6 #� +"Pda"
Qf_YTQ^d �DK�YRLG �DQW�

��p�� �P�z4�> ��L�Rz �O�K � �O"R�.
Qf_YbTe`_Yc �DY�HU�GDK�SRL] ��

DY�ZDKU �GRR�SZDK �� OK �w �Q� �5W�X �Ä��
�KP�z��� O"P�u �K#p5�X" KO��� �#�.Q �W�}��y�" �#�O���[w

ZHLJKW�f

Qfe\cY_^ �DK�YXO �VKXQ�

��L\ �L�w   �ZI. #� �#�5J#X Æ� Q" �L\ "L> � �L\ �O#2
Qh� �	O�E�
 D[LV ��
QhU^YS D�]HQ �LN��

�#��$ #. �K�-� �"P�� #� �>O#J �#��W��#zO" #. �zK�~$ �LÄ
3#��"��F #� �.�PÇ�� ^~#J 4[w �#�c�E� �. �O#\" �"P.
�L��w �W�#t� JQRWRELRWLF #. �K�O�� O#w �. +�PÇ�� Q" �O#Ä

QhUdY\ �DN�V¨�WLO�� �L\ �5qP�N2 �O#_5J" n�PF
���DFHWR[\HWK\O �"P. �86$1� �LE5� 3�#�" �}�X� �.

QhYQ\ �DN�VH�DO� Æ� O�E� �. b�.P�
��O�E�   �ZI. #� �#�5J#X

QhYQ\Yc �DN�VH�D �OLV�>/�@

ZI. #� �~�e O�E� �.Æ�KR� |E� #� O�E�Æ� #. b#-6O" P.
D[LDO� f �KO"K 4~�K �L. �RwP�

QhYQdY_^ �DN�VH�D �VKXQ�

�#��O Æ�I6 Æ� OK 4�-du K#=�" �O�E� Æ� �KPw O"PuP.
�Py�K ��L. �#�5J#X #� �"L�"

QhY\\Q �DN�VLO�DK� >/�@

�4p¼  D[LOODU\ �	D[LOODH �¿�>
 �|l. P�Q
QhY�_�� �Ç\R1�"L�K OK �O�E� >/�� *U�@ ���}w �R>

��"L�K Æ� �~�e O�E�
QhY`UdQ\ �DN�VLS �¬�W
O�

  ����Ww " #� O�E� Æ� nPe �. ��t5W� O�e �. �5\"K O"Pu
�"Pz �X$ �"PzO�E�

QhYc �DN�VLV�>/�@

OK �L�. �w �dJ #� � L�w�� O�-Ä �L. RwP� Q" �w �dJ ��
OK �L�. o}5I� �#�ZI. �w �dJ �LJPB�� �$ {�F
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�O�E�   �L�"�5q#� �#�Q#X �$ n"Pe"
�Ã�>"P�� #��"�I5X" {�L> �. �	��KPz �P�� ����K
 �X$ ��

�4p¼  D[LDO 	D[HV �¿�>
 �L��w
EDVLEUHJPDWLF D� ��#�� �dt�
 ���Q#. Q" �K��Ä cJ
O�B��X �u��6 |E�
 #�zP. #6 	���y� ��"O�q ��"Lu ��\#F

�	��=�> ��O P. {#5�>#X � {#��O�w
EDVLFUDQLDO D� ��"Lu ��\#F ��#�� �dt�
 ���Q#. Q" �dJ
� ��P6�p}�J ��P6��#5E�6
 ������z #�6 	����y� ���"O���q

�	���#2 Æq �>O#J ���"Q P. ¿u"� �dt� ��P6�-�#>
EDVLIDFLDO D� � ��P6�p}J ��P6��#5E6
 �����z Q" �dJ
�dt�� #�6 	���#2 Æq �>O#J ���"Q P. ¿u"� �dt� ��P6�-�#>

�	���. ¶P�Q
 {"Q#� +#X
ELQDXULFXODU D� 	Y�z �~�
 O��Ç�O�" �dt� �K �w �dJ

WUXQN� f �L�w�� |¼� �� �. "O
GRUVRYHQWUDO D� DdX �. 4[2 Q" �w �O�E�

���Ç\ �5[2 O�E�   �L�$�� �L. ��Ç\
FHOLDF D� �Ç\ DdX �. 4[2 Q" �w �dJ �v#�}X O�E�

WUXQN� f �K�\�� |¼�
GRUVRYHQWUDO D� ��Ç\ DdX �. 4[2 Q" �w �O�E�

���Ç\ �5[2 O�E� �L�$�� �L.
HOHFWULFDO D� RI KHDUW L��$P. �,}u �Ç�P5Ç~" O�E�

��}¼#q P� OK ,}u |J"K OK �Ç�P5Ç~" �wPE� �#��P��
IURQWDO D� O�-Ä �[B �Pw RwP� Q" �w �aPq �dJ

���#[�2 O�E�   �L.#��� K"L5�" 0B �. 4X"O Q" � L�w��
D� RI KHDUW �,}u �LÄ#u RwP� Q" �w �dJ

�L�w�� O�-Ä �$VÇ2"
RSWLF D� YLVXDO D� f ���#��. O�E� ��
� ���"L�u C�dX �#�E�" RwP� Q" �w �aPq ��t5W� cJ ��
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+�WE�� YO"���z �#y5��XK �Ã�-��e O�}��q ���w �O#�5��J"
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� �Q"���. �p�� � �Pz �#��P5w #. Q" �W�> �UL���P5w #.
� �"�K�O �Wp�6 3"PpF �#�K �Ã�-e O�}q �w |Ç\ �"�}��
#���$ �#�����z �`Ã. � L�5W� 3#�"��F � �#W�" {#5��S�O�"

�L��w K#=�" �L�[w ��t~#. �#��P5w #. � #��W.$ L��"�6��
RQSdUb_YTUc �EDN�WHU�RL �GÇH]�

�Æ�qO����}2 O#�W. |Ç\ �"�}�� �#��P5w #. Q" Æ�P� ��
�UL���P5w #. V�> Q" ��W��#zO" ��

RQW �EDJ� �n#dÃ�" |.#u nPi ��W�w �v#X
FRORVWRP\ EDJ� ��O P. �w �"�W�w ����5X�~�w �W�w
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�K�\�� |�L-6 L����pX"

SRVWVSKHQRLG� f ��
RQc[Ud �EDV �NHW�

�. ��-\ �R�B #� Py�LÇ� �. �L\ �5q#. K"�� Q" �"�hpE� ��
�L-X   ��$

EDVNHW FHOO� f ��
VWRQH E� ��X L�B Q" �L\ �5J#X o�Pi ��#y5XK
�~�~ #� �PpFÆ� |J"K OK /�ÇX�L�" |J"K Q" "O �$ �"�6�� �w
� 4qP�z "O Py�K �\ #� x�X �$ �O#Ç5XK #. � KP. �}> �L.

�KO�$ ��P�.
RQc�_�� EDVL�R�� f

RQc_`XY\ �ED �VR�ILO� �|�q�Q#.
#�. ��#X$ �. �w Æ�S�~�5W�� P_�Ä #� {�}X O#5J#X P� ��

�K�\�� x�O ��#�}u �#�x�O
� �h��#�� |�Ç\ �. �"�5W� #. O���"Pz L�pX {�-}z Æ� ��
�KP�[q +�~ �K |�J"K �. �-W� O�e �. �w x�O �w )5-W�
�.$ x�O �. �[J �#�{��"Pz ��#F ��X�2�5�X � �L\

�KO"K o}5I� �#��Q"L�" #. � �Ç[� �. |�#�5�
OK K�>�����O�� �L��wL�~�6 Æ�}�q�Q#. �#�{�}X Q" �Ç� ��

�#�n�P6�P�6 � #�n�P6�K#��z |�#\ �R�q�1����K$
RQc_`XY\YQ �ED�VR�ILO�H�DK� �#�}�q�Q#.

���J OK #�|�q�Q#. K"LÃ6 �Ã�-eP�m Z�"Rq" ��
P��l�6 � �Q#. �#�x�O �. k~#.#� R�Pu �#�{�-}z Z�w "� ��
4�����W� OK ��P5�Ww #�J �. |�#�5� �.$ �. #��$ x�O

�K�\�� �L�#[� #�{�-}z �L\ ��B�dt� +PX
RQc_`XY\YS ��ILO�LN�

�#�|�q�Q#. �. b�.P� ��



RQc_`XY\Yc] � � � � � � � � � � � � � � � � � � � � � ¤ Z\� L¼Æ� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � RUQd

�K�\�� x�O ��#�}u �#�x�O #. �zK#X�. �w �A�$ ��
RQc_`XY\Yc] �ED�VRI �¬�OL]P�

�Æ�}�q�Q#. �#�{�}X �Ã�-eP�m Z�"Rq" ��W�}�q�Q#.
&XVKLQJ
V E� � SLWXLWDU\ E� V\QGURPH 	�
 f

RQc_`XY\_`U^YQ �ED�VR�ILO�R�SH �QH�DK�

���J OK #�|�q�Q#. K"LÃ6 �Ã�-eP�m Z�#w ���2�}�q�Q#.
RQdX �EDWK� �� �|z #� �\ O#I. +$ |9� �d�E� ��
#� |�#w O�e �. #� � K�\�� �[5W\ �$ �}�X� �. �L. �w
�K�\�� O��e�m �$ OK 4q#h� #� �#�OK O�h�� �. �-W�

��#�F  ��L. ��O P. c�E� ��" Q" �K#p5X"
�$ OK "O ����\ #�� �L�. �"�6��� �w ��#y5XK #� �}�X� ��

�K��� O��e�m
FROORLG E� U�-X �5X#[� ���6�S ��#F �#�F

�L���~�w �#�F   ��.#[� K"�� #�
FRQWUDVW E� +$ OK �L. Q" �[I. +�#�5� �Q#X O��e�m

�KPX � �Pz
HPROOLHQW E� �U�-X�L�#\�>|9� �"�L��w� P�¿�#�OK�#�F
KDOI E� �	�L. ��#5E6 ZI. � �y~ |�#\
 �L. ���� �#�F
KLS E� VLW] E� f

VLW] E� �#��X#. � �y~ �Q#X O��e�m
VSRQJH E� O� �e�m+$ OK �L. �$ OK �w ��#�F
�K�\�� �K"K Z~#� +�eP� <�pX" #� �BO#2 #. �~� K�\���

ZKLUOSRRO E� |�#X� Æ�w �. +$ �$ OK �w ��#�F
��."KPz �#�F   �4X" 4wPF OK )��"K �Ç��#Ç�

RQdX�_�� EDWK\� f

RQdX_bX_T_`cY^ �EDWK �R�RU�GRS �VLQ�

��. O��� Z.#�6 P�:" OK ��w O"L�#2#�� �"�d�X"� {�_E�� Æ�
�K�\�� |�Ç[6 ��#��. |Ç�X OK ��W2�K�O

RQdXb_SU`XQ\i �EDWK �UR�VHIDK ��OH�

�p}�J |�Ç\ �"�}�2 �zL�$P. #. �w �}�#Ç6 �O#=��#� �Ä��
�5J#��\ L���L-��� O�B��X L�\O Z�"R�q" Q" �\#� ��=�>

�K�\��
RQdXi � � RQdX�_�� �s��Ä ��Ã� �. >*U�@ ��}w �R>
RQdXi`^UQ�EDWK �LS�QH �DK� �s��Ä Vp�6
RQddUbi �EDW �HU�H� ��P6#.

��Ç�P5Ç~" �#�P> �L��wK#=�" �#�{�}X Q" ���Pz ��
�3#[�#�Q$ Q" ���Pz |9� Py�LÇ� �.#[� �#�\" Q" ���Pz ��

2222 ELODWHUDO EXQGOH EUDQFK EORFN ��
�	�qPe �K �5XK �"�J#\ v�}.


22D EDVDO ERG\ WHPSHUDWXUH ��
�	�L. ��#2 �#�K


2346 % FHOO GLIIHUHQWLDWLRQ IDFWRUV ��
�	% {�}X R�#�6 |�"�Ä


237 EDFLOOH &DOPHWWH � *XH �ULQ� ��

23>E FDUPXVWLQH� f

2TU\\_fYRbY_ �GHO�R�YLE�UH�R�

�w vPE5� � �L��J #� �"��"�5X" ÆB�w �#��P5w #. Q" �W�>
|�#�\ �p��� �Pz �#��P5w #. Q" �¼#J ��Pz �O#->" |y�"

�4X" �Pp�~�w �#��P5w #. � ����~#X #����K�X
RTU\\_fYRbY_ �GHO�R�YLOE�UH�R�

�%GHOORYLEULRV�> �. s}Ã5� �W��#zO"�PÇ�� P�
2�5� 25 EHORZ�HOERZ ��

DPSXWDWLRQ� f 	<�O$ P�Q ��F#�

2U EHU\OOLXP ��#���\ P_�Ä K#��
RUQT �EÇHG� ��"K   ��Pw �ÆB�w O#5J#X #� �K�6

�	�P�m � D�-W6

UDFKLWLF E
V #��L�K �w �e#t� OK ¿u"� �y5W>P. ���Pz
�W�5�\" O]#J KO"�� �`Ã. OK �L��\�� |¼� K�J|_p� �.

���W�5�\" O D�-W6 ��"K  �L��\�� �L�K
RUQTUT �EÇHG �HG�

�D�-W6 H� #� L��#� D�-W6 P�#i �"O"K
RUQ[Ub �EÇHN�HU�

�$ Q" #�Q#X�O"K � #��"K���\ �w O"K�-~ �"�[�\ �#=�q �PÇ�.
�P ¶[ ¶.   �L��w�� �K#p5X" 3#Ã�#� �5I�O �"P.

RUQbRUbbi �EHU �EHU�H�

XYD XUVL� f ��
5KDPQXV SXUVKLDQD� f ��

RUQd �EÇHW� ���#�P\ ¾-� #�� ,}u �#.PaL��#� ¾-�#� �.Pa
DSH[ E� ���=�2 OK �Ã�-e O�e �. �w ,}u v�� �.Pa
�.Pa   �K�\��V�~ �$ �.Æ�KR� #� 0B �"�L�K ��. �#`q

�,}u v��
DWULRYHQWULFXODU �$9� MXQFWLRQDO HVFDSH E�

�d. �. R�}�K 	�[Ç�#>
 {#_6" |E� Q" �w ����X"R�O��2K
V~#1���" L�B #� Æ� �K�-� K�>�� #� �K�. P:�� P�m �#�Q OK

�K�\�� Q#m$ �X���X �Pz
DWULRYHQWULFXODU �$9� MXQFWLRQDO SUHPDWXUH E�

FRPSOH[� f

FDSWXUH E
V� ��d. �R�}�K v#Çp�" OK ���d. �#�HX#2
�X���X V~#1��" P."P. OK �P�N2Æ�PE6 Q#q OK �#y�. � �#z �w

�L��w�� Q�P. L�XO�� ��d. �R�}�K �Pz �. �w
HFWRSLF E� �X���X �Pz R> �. �"�dt� Q" �w �-}u �#.Pa

�#=.#� �.Pa   �4X" �5qPz �#[��
HVFDSH E�� HVFDSHG E� {#-�K �. �w �-}u �#��#.Pa

�L��\�� K#=�" �Ã�-eP�m ����e �pu�
IRUFHG E� Æ�PE6 �}�X� �. �w �~�5W�X" P5Ww "

�L�$�� K�>� �. ,}u �Ä��_�
IXVLRQ E� �5pz ��#�VÇ}1�w �. �q"Pz��KO#w�P5Ç~" OK
�.P�a � �d�. ��. �Ã�-e 4�"L� ��#�R�� P:" OK �w K�\��



RUSaeUbU\ � � � � � � � � � � � � � � � � � � � � � � � � ¤ 4p� � L¼Æ� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � RU^jU^U

�K�\�� K#=�" #=.#� ��d.
KHDUW E� KHDUWEHDW� f �,}u �#.Pa
LQWHUSRODWHG E� �#.Pa �K ��. OK |�#w O�e �. �w ��#.Pa
P��l�6 "O �X���X �5�O �w ��" ��L. L�K�� GO ,}u �Ã�-e

�L��K
MXQFWLRQDO HVFDSH E�

DWULRYHQWULFXODU MXQFWLRQDO HVFDSH E� f

MXQFWLRQDO SUHPDWXUH E� ��d. �R�}�K VÇ}1�w
�UOK�Q {#�[Ç�#>

SRVWHFWRSLF E� �#.Pa Æ� {#-�K �. �w �Ã�-e �#.Pa
�K�\�� K#=�" #=.#�

SUHPDWXUH E� �{�5W�X"P5Ww " �UOK�Q �#.Pa
SVHXGRIXVLRQ E� �O�K OK �w P:��P�m Æ�PE6 Æ�
Q" |-u #�" K�J �. K�J ��}I6 {#-�K �. s}d� �P�N2#�Æ�PE6
��}I�6 Q" L�"�5. �w LXP. �LF �. �L\ ¿�> SO#\ �"R�� �Ç�$

�K�\�� K#=�" L�w �P�y[�2 PÇ�� V�2
UHFLSURFDO E� 8Ä#. |Ç�X Æ� OK �w �-}u V~#1��" Æ�
V1�X � K�O�� ,tÄ R�}�K nPe �. K�\�� ��d. ½#-t�"

��qPe �K �#.Pa   �L�w�� Æ�PE6 "O #��d. �O#.�K
UHHQWUDQW E� P�W� �L��w^I[� �#��#.Pa Q" Æ� P�

�L�$Q#. �#.Pa �KL=� K�O� �#.Pa   �KL=� K�O�
UHWURJUDGH E� V~#1��" 4�"L� Q" �\#� �#.Pa
�#.P�a   ���d�. �R�}��K �Ã�-�e P��W� VÇÄ �#�P> OK

�KPyW2
YHQWULFXODU HVFDSH E� ��d. �#[�� #. #=.#� �#.Pa

�L�$�� K�>� �.V~#1��" 4�"L� #� K#=�" ��L. �w
YHQWULFXODU SUHPDWXUH E� �93%�� UOK�Q �#.Pa

FRPSOH[� f ���d.
RUSaeUbU\ �EHN�¨�UHO �� �5���5w " ��K"O LF"� �{PÇ.
���#�: Æ� OK ��w L���}w�����K" O Q" �O"Lt� Q" 4X" 3O#-Ä �w
#. 4X" P."P. �O�w Æ� ��6��� �L�K�� 4XK Q" "O K�J 3OLu

%T ��O#_5J" 4��Ä �{PÇ. ������ ��

RUT �EHG� �P5W.   ��#-�5[2 4q#. #� O#5J#X ��
��L�."�J ��F OK �L. �"P. ��#z ��Ç6 #� P5W. ��

FDSLOODU\ E� #��$ ��=F 4�qPi � #�ÈP��� j��=�
��zP��� P5W.   �L��w �Ã>"P� �� P��_6 �.

QDLO E� �w ���}6�2" Q" �"�td�� ��J#� VÇ�P6#�
�L�w�� L\O �$ ��O P. �J#� �Ep¼ � KO"K O"Pu �J#� P�Q OK

��J#� P5W.  
YDVFXODU E� �#zO" Æ� �w ���J r�PÄ �Ä��=�

��u�PÄ P5W.   �L��w�� ��Nl6 "O ��F#� #�
RUTReW �EHG �EXJ� �U#X   �&LPH[ V�> Q" �"�P[F
RUTc_bU �EHG �VÇRU� GHFXELWXV XOFHU� f �P5W. �JQ
RUUcgQh �EÇH] ZDNV�

�L�$�� 4XK �. $SLV PHOOLIHUD O�-�Q ��L�w Q" �w ����
ZKLWH ZD[ ��XQEOHDFKH E�� \HOORZ ZD[f

�	ZD[ �S"� D�a�6 OK
 �EOHDFKHG E��

RUXQfY_b �EH�K ÇDY�\HU�

#��$ ��� #� KPq �#�4�~#Ãq Q" Æ�P� �v�}X #� KO�JP. QPe
�4X" �L�#��[� |.#��u P�#��i ��O Q" ���w �A���$ �T������.

�O#5qO   �4p¼ EHKDYLRUDO
RUXQfY_bYc] ��L]P�

� ����Ä �#��5q#�� � �L�#�[� U#X"P. �5J#�\�"�O ��aPq
����M �#��L�L2 �� � �P�z �Q"L�" |.#u �#��K"K � U��}�

���"PzO#5qO   �oe"�Ä � #��L�" L��#�
RU\ �EHO� �P�� �K 4-W� �#�. �"P. �w �LF"� �|.
|�. Æ� �K�O��� O#w �. 	��"��\ #� �Ç�P5Ç~" ��P�� ���Ã�

P�."P�.�K "O 3"�¼" P9w " �L�}. )-�Pt6 3�¼ 3L\ OK Z�"Rq"

GHFLEHO� f �% �K#�� �L�w��
RU\\QT_^^Q �EHO�DK�GRQ �DK�

$WURSD �#�� ��. 	�R��O ;#�6
 ��K��. O#-zP�� �#�z �#��K�.
�5�$ �#�L���~#Ç~$ ��#F � �~#X L�B ��#�z �w EHOODGRQQD
� ���#�X����� ��2�P��6$ |�#��\ o}5I��� Æ�SP��~����w
#� �#�z ��" K�>� #. KO"K �Ç\R2 nP_� � 4X" �����2�ÇX"

�L��\ 4����W� 8Ä#. L��"�6�� �$ �#�L���~#Ç~$
RU\\i �EHO �H� ��Ç\ ��

9HQWHU 	�
 f ��
RU\_^_YT �EHO �DK�QRLG� ��"�R�� �|Ç\ ��Q�X
RU^T �EHQG� ���E�� #� �L��J ZI. Æ� �#�E�" #� �zL��J
YDUROLDQ E� �L\O {#FOK ���> OK �Rl� ��X �zL��J

RU^Tc �EHQG]� �Ç\ � �5wPF �#��"L�" OK KOK
GHFRPSUHVVLRQ f �"���� O#��[q ¿�P��X 4q" Q" �\#����

	VLFNQHVV �. b�.P� D�a�6 OK
 VLFNQHVV�
RU^YW^ �EH �QÇLQ��

���JY�J   �K�-�. �"P. LÄ#W� ��L��wK�ÄP�m ���JL.P�m
RU^d_^YdU �EHQ �WRQ�ÇLW� 3#Ç�}�X �4���5�.
��. � K�\�� �O�5� +$ OK �w O"L.$ �Ã�-e �L���~�w �������~$

�K�O�� O#w �. s�}Ã6 �L��wK#=�" |�#Ä �"��Ä
RU^jQ\TUXiTU �EHQ�]DO �G¨�K ÇLG�

KO"K K�>� H}6 �"K#. Rl� OK �w �R�. �L��L~$ s5[� �L��L~$R�.
���O"K �L��K�Ãe �"��Ä �.� K�\�� L�~�6 �Ä#�¼ O�e�. #�

�K�O�� O#w �.
RU^jQ\[_^Ye] SX\_bYTU �EHQ �]DO�NR �QH�XP�

�"��Ä �. �w �5�qPi O#�B ������$ ,�wP6 �L�P}w �����Ç~" R�.
�L��w���pÄL�a � 	4��>P6K
 �L��wv#2 � �EdX �"KQL�z
�KP�z�� O"Pu �K#p5X" KO�� �.�PÇ�� La �L�O"L�y� � �Ãa��

RU^jU^U �EHQ �]ÇHQ� �.Pw�OL�� Æ� ��R�.
K�\�� �5qPz x�X {#mQ �"Pdu Q" �w &

�

+
�

{��Pq �. ¿�#�



RU^jUdX_^Ye] SX\_bYTU � � � � � � � � ¤ 4[� � L¼Æ� ¤ � � � � � � � � � � � � � � � � � � � � � � � RYSQ]UbQ\

#� �KO�J � KO"K �5X�2 +N> �K�O�� O#w �. {�F �"��Ä �. �
8Ä#�. 4X" �Ç��� ��R�� U#�6 � 4X" ��X �$ r#[�5X"

�K�\ ��X�~ � �Q�2$ � �"�I5X" Rl� oÃa
E� KH[DFKORULGH �%+&� �L�P}w "Ry� �R�.
KLÃ5�� �#�P��R��" �"O"K ��w &

�

+
�

&O
�

���P}w �.Pw�OL��
�4X" �OLQGDQH� �"L��~ �$ �#�#z P��R�" �4X"

RU^jUdX_^Ye] SX\_bYTU �EHQ �]¨�WKR �QH�XP�

�"���Ä ��. ��w ������$ �5�qPi O#�B ,�wP6 �L�P}w �����6R�.

� ����O"K �#���KO�" P�q �L��O"L�y� �Ãa�� �L��w���pÄLa

�KP�z�� O"Pu �K#p5X" KO�� "KQL�z � 	4�>P6K
 �L��wv#2

RU^jYTY^U �EHQ �]¬�GÇHQ� � ��X �K#� Æ� ���L�R�.

O"Pu �K#p5X" KO�� �5p�� ��J K�>�4W6 �"��Ä �. �w "Q�#ePX

�KP�z��

RU^jY^ �EHQ �]LQ� SHWUROHXP� f ���R�.

RU^jY^U �EHQ �]ÇHQ ���R�.

SHWUROHXP� f

RU^j_QdU �EHQ �]R�ÇDW� �Æ���R�. L�X" Æ�� �3$�R�.

RU^j_`eb`ebY^U �EHQ �]R�SXU �SX�ULQ�

�L�O"K �}�I� x�O �w �Q$ �#�x�O Q" Æ�P� ���O�2O�2�R�.

RU^j_aeY^_^U ��NZLQ�ÇRQ� �����w�R�.

���Ã� |���.Pw ��Pz �K ��#F �R�. �L\ ��[�#> �t}F ��

OK R�� � 4Ã�¼ OK ����w�R�. �S � 	�� �
 "O#2 4�Ãu�� OK

�"P�. � ��X �$ r#[�5X" � K�\�� nP_� #�Zw?O#u

�4X" �L��wÆ�PE6 �e#I� �#�#[m �4X�2
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RY_UdXYSc ��HWK �LNV�

��X#�\4W�Q 3#Ã~#d� OK �u�J" |�#W� 4�#ÄO �"R~"

RY_VUUTRQS[ ��IÇHG �EDN� L��"Pq �Æ.L�q��.

P�l5�� L��B #�� Æ� ��. b�.P� 3#Ä�e" �5\"Nz UP5XK OK

4X�2 �#�K #� ��J O#[q ,}u �#.Pa P�h� KPqÆ�S�~��R�q

P. �K"O" {P5�w �O"Lt� #6 L�w Æ�w �" �. L�"�6�� O#w ��" �w

��5�W�Q 	KO�J Q#.
 L�"O�J V2   �KO�$ 4XK �. #�P�l5� ��"

�L�"O�JV2 4W�Q

DOSKD E� KO�� OK ��"L� 3#Ä�e" K�>� �#p~$ Æ.L�q��.

L¼OK L��qL� Z�"Rq" �. Æ�w O�h�� �. �Rl� ;"��" ��y~"
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��A.#-F +#-F �{�#6   �4X" P5��5�#X Æ� |u"LF

R\UUTUb �EOÇHG �HU�

�K�\�� �R�P��J O#BK �5F"O �. �w �KPq ��

0���w ��. Q#�� � K�\ �L�P. �F"P> �#�P> OK �w �zOP� ��

�R�P���J   �L\#�. �5�\"K ���X"R�P6�w #� �5W. �KPw

��L��w

R\UUTY^W ��LQJ� SKHOERWRP\ f ��

��R�P��J   ��L�K ,�X$ ÈO Æ� Q" �9� �R�P��J ��

G\VIXQFWLRQDO XWHULQH E� �'8%� �FO Q" �R�P��J

�Æ��#zO" �Ã�#a K�>� ��L.

LPSODQWDWLRQ E� ���Rz��� �#y�� �R�P��J

�$�L�XK OK 4W�X�5X�. 	�L\ �5\#w 


RFFXOW E� #��6 �w �O�e �w �}�J O"Lt� �. �R�P��J

#�� �2�ÇX�PÇ��� �XOP�. #�� ��#����\ Z�#��Q$ �}��X� �.

��pI� �R�P��J   �K�\ �K"K ^�I[6 Æ�2�ÇX�P5Ç1X"

R\U^^QTU^YdYc �EOHQ �DG�¨�QL �WLV�

P\[DGHQLWLV� f

R\U^^�_�� �U�w����Ã� �. >*U�@ ��}w �R>

R\U^_YT �EOHQ �RLG� PXFRLG 	�
� f

R\U^^_bXQWYQ �EOHQ �DK�UD �MDK� ��S"O��}.

EOHQQRUKHD� f ��

JRQRUUKHD� f ��

R\U^^_bXUQ ��UH �DK� ��O��}.

#�� �"P.#[��2 Q" {$O����z D\P6 �T�� �. U�w�� D\P6 j�� P�

�4p¼ EOHQQRUUKHDO ��S"�

LQFOXVLRQ E� FRQMXQFWLYLWLV f

R\U^^_dX_bQh �EOHQ �R�WKRU �DNV�

�O�}2 OK U�w�� 	¿�=6
 �S��q" �Vw "O�6��}.

R\U`XQbQTU^YdYc �EOHI�DU�DG �¨�QL �WLV�

�����-�� KLm +#�5~" �4��K$O#p}.

R\U`XQbYdYc �EOHI�DK�UL �WLV�

�#�Æ}2 +#�5~" �4�O#p}.



R\U`XQb�_�� � � � � � � � � � � � � � � � � � � � � � ¤ �KR�#\ � L¼Æ� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � R\YcdUb

E� DQJXODULV �#�Æ}2 �\�z OK �L\ K#=�" +#�5~"

��"���"Q 4�O#p}.  

E� FLOLDULV� PDUJLQDO E� � ���#�{�Ç�~�q ��R� +#�5~"

4�O#p}. ��#zT� 4�O#p}.   �#�Æ}2 ��\#F �X#-X KLm Nq#��

��"��\#F

QRQXOFHUDWLYH E�� VHERUUKHLF E� #. �"P�� 4�O#p}.

#�. ��w #�Y��z 4[2 4X��2 � #��P�." P�X 4X��2 �O�-��X

�4X" �"P�� 4X�2 �L\ ��Ia � ��P1�� +PB �#��5X�2

�Æ���O�-X 4�O#p}. ��JQ P�m 4�O#p}.  

XOFHUDWLYH E� OK ÆB�w ��JQ �F"�� #. �w �5�O#p}.

#��T� �5qO ��. Q" � �wPB KLÃ5� 3#Ã�#a Æ}2 ��\#F {�e

��L��\ ��JQ 4�O#p}.  �K�\�� �5J#�\

R\U`XQb�_��

��T� Æ}2 ��Ã� �. >*U�@ ��}w �R>

R\U`XQb_QdXUb_]Q �EOHI�DK�UR�DWK �HU�R �PDK�

�Æ}2 �X#-X 4W�w #� �5W�w O���6

R\U`XQb_SXQ\QcYc ��NDO�DK�VLV�

���#u�q Æ}2 4X�2 �5�W�5X�" �5qO 4XK Q" � �q�P6P1��

R\U`XQb_^Sec �EOHI�DK�URQJ �NXV�

�K�\�� K#=�" Æ}2 ��O P. �w O���6 �Ä��

R\U`XQb_`XY]_cYc �EOHI�DK�UR�I¬�PR �VLV�

��Ç}2 �#�n#Ç\ �Ã�-e P�m �L\ Æ�O#. �V�Q���q�O#p}.

R\U`XQb_`\Qcdi �EOHI �DK�UR�SODV �WH�

�#�Æ}2 Æ�5X�2 �F"P> ��5X�2�O#p}.

R\U`XQb_`\UWYQ �EOHI�DK�UR�SOH �MDK� �Æ}2 <}q

R\U`XQb_`d_cYc �EOHI�DK�URS�WR �VLV�

SWRVLV 	�
 f

R\U`XQb_`i_bbXUQ �EOHI�DK�UR�SL �DK�UH �DK�

SXUXOHQW RSKWKDOPLD� f

R\U`XQb_bbXQ`Xi �EOHI�DK�URU �DK�IH� ��q"O�O#p}.

�Æ}2 �KQ ��I. ��

WDUVRUUKDSK\ f ��

R\U`XQb_cdU^_cYc �EOHI�DK�UR�VW¨�QR �VLV�

EOHSKDURSKLPRVLV� f

R\U`XQb_ci^USXYQ ��V¬�QHN �H�DK�

�#��$ �"�6 L\O #� Py�LÇ� �. #�Æ}2 �L�-WB

R\U`XQb_d_]i �EOHI�DK�URW �DK�PH�

�Æ}2 �F"P>YP. ����6�O#p}.

R\Y^T �EOÇLQG� >$�6@

�O�w #��.#�   ���#��. U#WF" Lu#q ��

Æ� �$ OK �w Py�K �.P=6#� ���~#. ��#�Q$ O#w Æ� �. b�.P� ��

L��w�� �XOP. � R��=6 4q#�OK "O �#�OK �w ��Pz L�B #�

L�w��� 4q#��OK ]#�J KP�q P�� �w ��#�OK �y��yB Q"

�O�w 	|�}E6
   �L�5W� j�e"�.

R\Y^T^Ucc �EOÇLQG �QHV� �5qO 4XK Q" #� �"Ltq

���#��.#� ��O�w  ���#��. 3#Ç�PE6 VF �"Ltq �L�K ��#�"�6

EOXH E� ��.$ ��#��.#�   ��.$ o�e ^u#� vOK

WULWDQRSLD� WHWDUWDQRSLD� f

EOXH � \HOORZ E� �KOQ � �.$ �#�x�O ^u#� vOK

�KOQ � �.$ ��#��.#�   WULWDQRSLD� f

FRORU E� vOK OK n"PE�" j�� P� �"P. ����Ä �"�S"� ��

�x�O L�B #� Æ� �Ã�-e

��y�OO�w   PRQRFKURPDWLF YLVLRQ� f ��

FRPSOHWH FRORU E�

PRQRFKURPDWLF YLVLRQ� f �|�#w �y�O O�w  

GD\ E� KHPHUDORSLD f ��O�wQ�O  

IOLJKW E� �#��P�� Q" �\#� Vw #z�q V�Q�O#�$

�Q"�P2 �O�w   ��KO��"�� OK L�L\ RwP� Q" R�Pz

JUHHQ E� �R-X ��#��.#�   �R-X x�O ^u#� vOK

SURWDQRSLD� GHXWHUDQRSLD� f

OHJDO E� � K�\�� o�PÃ6 ���#u �}�X� �. �w ��#��.#� �Ä��

V2 P5�. �[B OK ��#��. 3LF P9w "LF Q" 4X" 3O#-Ä ���Ã�

�$ OK �>OK �� L�K �"L�� |�#w Pdu #. ������ D�E_6 Q"

�����#u ��#��.#�  ��[B

OHWWHU E� ���#��6 �. n�PF^�I[6 �LÄ 3O�¼ �. �WÇ~$

�n�PF ��#��.#�  

PXVLF E� ��t�X�� 	��#��.#�
 ��"�J#�

PXVLFDO DOH[LD� f

QLJKW E� �,\ OK ��#��. vOK ^t� #� ��#�"�6 �LÄ

��O�w ,\   �o�Ãa O�� OK #�

REMHFW E� YLVXDO DJQRVLD� f �#�\" ��#��.#�  

SV\FKLF E� YLVXDO DJQRVLD� f ���"�O ��#��.#�  

UHG E� SURWDQRSLD {�"L5� �#�

�R�Pu ��#��.#�  

UHG�JUHHQ E� ^u#� vOK j�� P� {�"L5� �#�

�x�O L�K �#_t� ¿�#\ j"��" ��� |�#\ R-X � R�Pux�O

� SURWDQRPDO\ GHXWHUDQRSLD GHXWHUDQRPDO\ f

�SURWDQRSLD

VQRZ E� P:"OK � 4u�� O�e �. ���Ã� �w ��#��. 3O�Lw

��O�w nP.   �K�\�� K#=�" nP. ��O P. L�\O�J O��U#ÇÃ�"

WH[W E� ��5� ��#��.#�  

DOH[LD� f

WRWDO FRORU E� PRQRFKURPDWLF YLVLRQ� f

�|�#w �y�OO�w  

ZRUG E� DOH[LD� f

�3#l~ �O�w  

R\YcdUb �EOLV�WHU� �{�#6  

EORRG E� �y5q�w #� �L\ �KP[q P:" OK �w ��J ��#F {�#6



R\_S[ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ �Lp� � L¼Æ� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � R\_S[

����J {�#6   �K�\�� K#=�"

IHYHU E� KHUSHV VLPSOH[� f�{#I-6  

ZDWHU E� ��Ç.$ {�#6   ��Ç.$ 3#E\P6 ��#F {�#6

R\_S[ �EORN� �v�}.

�¿�#� �y5qPz ��

��"��F#� �WF �. ��

��5W. ��

DQNHO E� �K#� s�OR6 Q" �\#� #2 �"��F#� �WF�.

�#2 @� ��F#� OK {#�-�6 +#_Ä" n"Pe" OK �L��wVF�.

DWULRYHQWULFXODU E�� �$9E� 4�"L� {�5J"

v�}. Q" �\#� ���Ã� #��d. �. #�R�}�K Q" �-}u �#�V~#1��"

�. 3L\ U#X"P. )���Ä �w ��d. �R�}�K {#�[Ç�#> 4q#. OK

�K�\�� ��Wt6 �X � �K Æ� �>OK

%LHU E� s�OR6 Q" �\#� �"��F#� �WF�. �P��. v�}.

OK LÄ#X ��O P. �F"P> �#=�" �"P. Y�O ��" ��L�O� |J"K

Z�#�w Q" V2 ��"Q P�Q ��F#� OK #2 r#X #� � <�O$ P�Q ��F#�

�K#p5X" KO�� �K#. �Ç��O�6 �5W. s�Pe Q" �td�� ��J �#�P>

�KP�z�� O"Pu

ELIDVFLFXODU E� �5XK �X Q" �5XK �KOK 4�"L� {�5J"

��"�5XK �K v�}.   ��EXQGOH EUDQFKHV� �5XK �#��J#\

ELODWHUDO EXQGOH EUDQFK E� �%%%%��

s�P�e Q" ��w �5�XK �J#\ �K P� OK �-}u �#�V~#1��" ¿du

�4X" ^�I[6 |.#uP�m �-}u 	|�#w 
 � �>OK v�}. Q" ���~#.

��qPe �K �"�J#\ v�}.  

EUDFKLDO SOH[XV E� 4XK � �Q#. ��#\ �"��F#� �WF�.

�{#��w " P�. �Ç-�\ |�J"K ��. �WF�. ��O"K s�OR6 s�Pe Q"

�	���Q#.
 {#�w " P. �Ç-\ v�}.  

EXQGOH EUDQFK E� �%%%� Q" �Ç� OK 4�"L� ¿du

�d. Æ� �. V~#1��" "L5." �w �O�e �}¼" �5XK �#��J#\

��5XK �J#\ v�}.   �K�O�� �Py�K �.V1X � LXO��

FDXGDO E� s�Pe Q" �WF�. K#=�" �{"K�w v�}.

#�� {"K��w �"P=�� |�J"K �. �WF�. ��O"K �Ãa�� s�OR6

�{"Pw #X

FHUYLFDOSOH[XV E� s�Pe Q" �KPz �"��F#� �WF�.

v�}.   ���KPz �Ç-\ |J"K �. �Ãa�� �WF�. ��O"K s�OR6

���KPz �Ç-\

FRPSHOHWH KHDUW E� KHDUW E� f �,}u |�#w v�}.

FRQGXFWLRQ E��L\ 4�"L� Q" �w ,_ÄÆ� OK v�}. �Ä��

OK KO�$�� |�Ä �. 4Ã�#�� ^I[� �ÃduÆ� OK #�V~#1��"

v�}.   �4X" �L�Q v�}. Q" LÃ. �td�� OK ¿u"� ,_Ä �w �~#F

��5�"L�

HOERZ E� s�OR6 P:" OK 4XK � LÄ#X �"��F#� �WF �.

OK O#�~�" � {#�K"O �#�L� +#_Ä" n"Pe" OK �L��wVF�. �K#�

�<�O$ v�}.  �<�O$

HQWUDQFH E� �5W.�. �qPeÆ� P�W� �. �S�~��KO#w OK

,}�u P�N2Æ�PE6 4q#. �. V~#1��" K�O� Q" �w K�\�� �5pz

�"�����Q �W��#�Ç� Q" �[I�. �KO�$��� |��Ä ��. 4Ã�#����

�K�O� �"O v�}.   �{�5W�X"O#2

HSLGXUDO E� DQHVWKHVLD� f�{"O�L�2" v�}.

H[LW E� V~#1��" Æ� 4�"L� �LÄ #� P�J#6 �. �S�~��KO#w OK

v�}�.   �K�\�� �5pz n"Pe" �#�4q#. �. ]#J �"��F#� Q"

��>�PJ

IDVFLFXODU E� �Ãa�� �5�"L� 3��5J" ��Pz Q" Æ�P�

�#���$ �#�+#Ã�[�" #� ��#z �X �#��J#\ Q"Æ�P� |J"K OK

��"�J#\ v�}.  

IHPRUDO E� r#X � �"O �p}J DdX �"��F#� �WF �.

,_Ä n"Pe" OK �Ãa�� �WF�. ��O"K s�Pe Q" ��"Q P�Q OK

�PpF �-�#> ��\#F OK {#����y��" �#�#y�~ P�Q ��#w {"O��q

�IRVVD RYDOLV� �`�.

ILHOG E� �td�� �KPw �P¼#E� s�Pe Q" �"��F#� �WF�.

v�}�.   ��Ãa��� �L��wVF��. �K#� s�OR6 �}�X� �. |�Ä

���"L��

ILUVW GHJUHH KHDUW E� ��-}u Æ� �>OK v�}.

DWULRYHQWULFXODU E� f

KHDUW E� �,}u Æ�PE6 OK V~#1��" Æ� 4�"L� {�5J"

4�"L�� �#��Q �$ OK �w 
 Æ� �>OK j�� �X �. v�}. j�� ��"

Q" �`Ã. �$ OK �w ,}u �-W� v�}.
 �K �>OK 	K�\�� ����e

��X ��>OK v�}�. � 	L��\��� 4�"L� �R�}�K �#�V~#1��"

�$ �#���Pz P�Q � �S"� ��" �K�\�� ��Wt6 	,}u |�#w v�}.


�L��O�� O#w �. ��d. �R�}�K v�}. OK �¼#_5J" O�e �.,}m"

KLJK JUDGH DWULRYHQWULFXODU E� ��d. �R�}�K v�}.

��#. �>OK ��d. �R�}�K v�}.   ��X #� �K �>OK

LQFRPSOHWH KHDUW E� Æ� �>OK ��d. �R�}�K v�}.

�,}u |�#w #� v�}.   ��K #�

LQWUDVSLQDO E� ��Ä#I� |J"K v�}.

VSLQDO DQHVWKHVLD 	�
 f

LQWUDYHQRXV E� %LHU E� f ��L�O� |J"K v�}.

OXPEDU SOH[XV E� � ��"Lu C�dX �"��F#� �WF�.

�. �Ãa�� �L��wVF�. �K#� s�OR6 s�Pe Q" #2 r#X �}J"K

��P�w �Ç-\ v�}.   ��P�w �Ç-\ |J"K

PHQWDO E� EORFNLQJ 	�
 f ����M v�}.

PHWDEROLF E� Æ�55�X��. P�W� Æ� v�}. �Æ�~�.#5� v�}.

#�� �O"K �}��X� ��. ��R�$ O#�� #� ��R�$ �Ç�5�S ^t� Q" �\#�

�Py�K �K#�

0RELW] W\SH ,E� �Æ� 0�6 R5�.�� v�}.

ZHQFNHEDFK E� f

0RELW] W\SH ,, E� v�}. �Ä�� ��K 0�6 R5�.�� v�}.

�"�O�K O��e ��. 3#�#.Pa �$ OK �w �K �>OK ��d. �R�}�K
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OK v�}�. K#=��" P:"OK 3�5 �}¼#q �}-u �L\ ����e ��L.

�L��\�� K#=�" V�� �5XK P�Q #� � |J"K

PRWRU SRLQW E� #� �WF�. P:" OK #�V~#1��" ¿du

¿�qO O�h��� ��. � �5wP�F �dt�� Æ� OK ,_��Ä ,�PI��6

��5wPF �dt� v�}.  ��5�W�5X#1X"

QHUYH E� ��O"K s�OR6 s�Pe Q" �"��F#� �WF�.

�,_Ä v�}.   �Ph� KO�� ,_Ä �Ç�KR� OK �L��wVF�.

SDUDFHUYLFDO E� �"��F#� �WF�. �{#Ç��PX"O#2 v�}.

s�OR�6 Q" �\#� ��#5E6 Æ�P5X#z�1�� �Ç-\ � #����}y�#z

��S"� �-�#> �#�VÇ��O�q |J"K OK �L��wVF�. ��O"K

SDUDVDFUDO E� �\#� �"��F#� �WF�. �{"Pw #X" O#2 v�}.

+#_�Ä" n"P�e" OK �Ãa��� �L��wVF��. ��O"K s�OR�6 Q"

�{"Pw #X �#�G"O�X Q" #��$ �>�PJ ��F#� OK{"Pw #X

SDUDYHUWHEUDO E� ��O"K ���X"P5}�p�" �{"P-6O�"O#2 v�}.

�#��P�� �.Æ�KR� �"��F#� |J"K �. �L��wVF�.

SDUWLDO KHDUW E� KHDUW E� f

SHULLQIDUFWLRQ E� ��d. |J"K 4�"L�{�5J"

��F#�� OK 4�"L�� P�J#�6 Q" �\#� KO#w��� U�5wO#p�" Q" V2

��5wO#p�"

SUHVDFUDO E� s�Pe Q" �WF�. K#=�" �{"Pw #X �P2 v�}.

DdX OK {"Pw #X +#_Ä" |J"K OK �L��wVF�. ��O"K s�OR6

���Pw #X ��"Lu

SXGHQGDO E�+#_Ä" v�}. Q" �\#� �WF�. �{"L�K�2 v�}.

�L��wVF��. ��O"K s�OR�6 P�:" OK �w 	��#y�P\
 {"L�K�2

�K�\�� K#=�" ���ÇW�" �y5W>P. |J"K �. �Ãa��

UHWUREXOEDU E� �WF�. ��O"K s�OR6 Q" |¼#F v�}.

4wPF�. �VF�. O�h���. O#-~�.�P6O �#`q |J"K �. �Ãa��

��[B �KPw

VDFUDO E� DQHVWKHVLD� f �{"Pw #X v�}.

VDGGOH E� �X#. �td��OK �"��F#� �WF�. K#=�"
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����� �#�{�}X   �L��\�� 4q#� P~�-�5X� 4�P�.�
KDLU\ F
V �Ã�-eP�m ÈOR. �#�4�X�Ç~ Q" �Ç�
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O"Pu �"L�I6 �#��P5X" OK �w ÈOR. L����}6 �2" �#�{�}X ��
Q" � L�5�W� �E\P6 KPÇ}�Ä �"O"K K�\�� O�_6 � L�O"K

�L��\�� s5[� ��"L�I6 �#�{�Ç�~�q �}J"K �#Ç6
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�#��L��" Q #�. �w �O"K�J#\ ��X�2�5�X �#��L�" Q � |��e
�P� � �\O"�z �O#=� OK � L�O�J�� L���2 O�#=� �#�{�}X
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�#�Py�#�[� ��L�. �ÇB��w �#�4�X�p��~ � L��w����
nL� �#�{�}X ��}ÄP. �w L�5W� % #� 7 {�}X �EdX
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�L-w �#�L���Q���X �#��O"��K �w �5�X�z #q O#�W. ��P� #�
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 �L��w^I[� �#����Q�}Ç�" ��#F � �"�I5X"
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�KO"K K�>� �� L�-�� 4q#. �#��O#��. Py�K OK �4X"
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4q#�. �L��K|��Ç[6 L����}5��2" �#�{�}X Q" ��#��5XK ��
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V
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�L��w�� L�~�6 "O {�}X
PDVW F� 4X" OK#u �w L�-�� 4q#. {�}X �Ä�� �|X 4X#�
��#�F Æ�6#��P�w #5� � Æ�}�q�Q#. ��X�2�5�X �#�{��"Pz
�5�W�$ Z��w "� �K#� Æ���O�~#�� L�X" ��O#1� ���#5W��
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�L�XO�� �OK �. "PzRwP� �zKQ��P�. �Ä�� 3O�¼ �. � L�.#���

�{#J {�}X  
1LHPDQQ � 3LFN F
V �Æ�2 � ���� �#�{�}X

3LFN
V F
V� f

1. F
V �	�Ã�-e �L�[ «w �#�{�}X
 QDWXUDO NLOOHU F
V ��
4e#�X� Æ�Ww�6�5�X �#�Z�w "� OK L�OK#u �w ��#�{�}X
{�}�X ��}ÄP�. �¼#_5J" O�e�. �#\K�J �w ��" ��L. L��w
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SUbQ]YTU �VHU �DK�P ÇLG� ��#2 LF"� �L��"PX

4X" �$ #. c-6P� ��#2 #� ��Q�y�pX" �Ä�� �w #�L�1�~�y�pX"

O�e�. #�L��"PX �4X" |_5� |�X$ ��Pz |��e �P�=�Q �. �w

�L�.#��� ¿�=6 P.O#q �O#��. OK �Ã�-eP�m

F� WULKH[RVLGH �T�� �K"��#J �#`Ä" Q" Æ�P�

OK �w $ Q"L�Q�5w�#z �D K�-�w Q" �\#� �#�L�1�~ �y�pX"�Ç�}z

�L�.#��� ¿�=6 �P.#q �O#��.

SUbQd�_�� L��\�� j�P\ FHUDW�R�� #. �w �6#�}w KO�� OK

�L��w �Ã>"P� L��\�� Q#m$ NHUDW�R�� #. �w �6#l~ �.

3UbQd_`Xi\ec �VHU�DK�WRI �¬�OXV� �#�ÆwQ" �W�>

SUbSQbYQ �VHU�NDU �H�DK�

FHUFDULDO �K�6#�P�6 |�y�" K"Q$ ��O� �O�K Q" �}�FP�� ��P�J$

�4p¼

SUbS\QWU �VHU�NODK]K �� >)U�@

�w �A�$ P�h� /�~ #� �t}F �}�X��. ZI. Æ� �KPw O�_E�

�#�#�5�" �KPw 4wPF�. #� VÇ��PX 4�#pw �LÄ C�¼" OK

�K�\�� �#=�" �5WÇ\ �"�I5X" Æ� 3O�#=� OK ¿u"�

SUbUQV\UhYRY\YdQc �VÇHU �H�DK IOHN�V¬�ELO�¬�WDV�>/�@

�#��� ��. KP��z O"Pu �w �5~#F OK O#��. �$ OK �w �L. �5pX

�L�L�\ ����� n#dÃ�" 4�}.#u #��"L�" � L�#��� �u#. ¿a�

�L�O"K

SUbURU\\Qb �VHU�¨�EHO �DU�

��"�AI�   ��AI� �. b�.P�

SUbURU\\YVeWQ\ �VHU�DK�EHO�LI �DK�J
O�

��AI� Q" O�K �P�W� OK 4�"L�

SUbURU\\Y`UdQ\ ��LS�̈ �W
O� ��AI� nPe �. 4�"L�

SUbURU\\_c`Y^Q\ �VHU�DK�EHO �R�VSL �QDO�

��Ä#I� �Rl�   �j#I� 4�X �. �AI� Q" 4qP[�2

SUbURU\\e] �VHU�DK�EHO �XP� {#pW�#5� Q" �[I.

�"�AI�� ��#2��X �}�X��. � KO"K O"Pu Rl� �u#X 4[2 OK �w

� 	V��O�
 ��#�� +�~Æ� Q" � �L\ |_5� �$ �. nPe P�OK

��AI�   �K�\�� |�Ç[6 	�PÇ��� �K
 �-�#> +�~�K

SUbURbQ\ �V¨�UH �EUDO� VHU �̈ �EUDO�

��Rl�   �Rl� �. b�.P�

SUbURbQdY_^ �VHU�DK�EUD �VKXQ� �Rl� �KPÇ}�Ä 4�~#Ãq

SUbURbYVeWQ\ ��EULI�X�J
O�

�Rl� Q" �L\ O�K 4�> OK 4qP[�2 #� 4�"L�

SUbURbY`UdQ\ ��EULS �̈ �W
O�

�Rl� nPe �. 4qP[�2 #� 4�"L�

SUbURb_]QSe\Qb �VHU�¨�EUR�PDN �X�OHU�

��$ P. P:�� #� � ��Ç-\ 	��w #�
 KOQ �Ç~ � Rl� �. b�.P�

SUbURb_]Q\QSYQ ��PDK�OD �VKDK�

�Rl� �K#� �Ã�-eP�m �L\ �P�

SUbURb_]U^Y^WYdYc ��PHQ �LQ�ML�WLV�

PHQLQJRHQFHSKDOLWLV� f

SUbURb_^YS QSYT �VHU�¨�EURQ �LN�

�K�\�� 4q#� ��Q��Pq L��#� ��#�L�Q�P.PX OK �w �.PBL�X"

SUbURb_`QdXYQ �VHU�¨�EUR�SDWK �̈ �DK� >/�@

FHUHEURSDWK\� f �Rl� �O#��.

F�SV\FKLFD WR[HPLFD



SUbURb_`QdXi � � � � � � � � � � � � � � � � � � � ¤ K#5p� � L¼Æ� ¤ � � � � � � � � � � � � � � � � SUcd_TU� SUcd_YT

.RUVDNRII
V SV\FKRVLV� f

SUbURb_`QdXi �VHU�¨�EURS �DK�WKH�

HQFHSKDORSDKW\� f �Rl� �O#��. j�� P�

SUbURb_`XicY_\_Wi �VHU�¨�EUR�IL] �H�RO �DK�MH�

�Rl� �S�~��R�q

SUbURb_`_^dY\U ��SRQ �WÇLO� �R��2 � Rl� �. b�.P�

SUbURb_cS\Ub_cYc ��VNO¨�UR �VLV�

�Rl� �K#� �aP� �L\ 4IX

SUbURb_cYTU �VHU �̈ �EUR�V ÇLG��

��Q�y�pX" �$ OK �w #�L�1�~�y�pX" ����Ä �"��Ä �L�Q�P.PX

�-_Ä 4q#. OK �T���. �4X" �L\ ,�wP6 Rw�}z #� Q�5w�#z #.

�K�\�� 4q#�

SUbURb_cYc �VHU�¨�EUR �VLV� FHUHEURSDWK\� f

SUbURb_c`Y^Q\ ��VSL�Q
O�

��Ä#I� �Rl�   �j#I� � Rl� �. b�.P�

SUbURb_c`Y^Q^d ��VSL�QDQW�

�L�w�� P:" j#I� � Rl� P. �w �}�#Ä

SUbURb_d_]i ��EURW �DK�PH�

HQFHSKDORWRP\� f

SUbURbe] �VHU �̈ �EUXP�V¨�UH �EUXP�

{#l�\" "O ��=��> �Pp�F ���#�. ZI. �w Rl� �}¼" ZI.

U�2O��w �}��X� ��. �w K�\�� |�Ç[6 �PÇ��� �K Q" �L�w��

�5W��X ZI�. ��P6ÈOR�. � L�.#��� {#_6" �� �. ��Q�~#w

�. ��#z �S"� ��" �L��K�� |�Ç[6 �#W�" OK "O �RwP� �-_Ä

�K�\�� r�e" Rl� �#�6 #� � ��#�� � ��"Lu Rl� �Ä��=�

SUbYe] �3U� �VÇHU �H�XP�

P¼#��Ä {�L�> �. � �� ��6" KLÄ #. ��#���\ P_�Ä ����PX

�L��w �Ã>"P�

SUb_`\Qcdi �VÇHU �R�SODV �WH�

���� OK Æ���6#�$ �#�{L� 4J#X

SUbe\_`\Qc]Y^ �V¨�URR �OR�SOD] �PLQ�

� V� {#t5��" OK K�\��� O�_�6 ��w #�X��2 ��~�.�}z �D
�

�$ O"Lt�� �KO"K Zt� 4q#. OK ,X#�� C�dX OK �$ �O"L�y�

�L.#��� Z�#w ��W}�� �O#��.OK

SUbe]U^ �V¨�URR �PHQ�

�>O#J Y�z G"O�X|J"K OK �w ���� �K#� �Y�z ��� ����PX

�4p¼  FHUXPLQRXV� FHUXPLQDO �K�\�� �L�K

SUbe]Y^_\icYc �VDK�URR �P¬�QRO �¬�VLV�

���>O#�J Y��z G"O�X OK K�>�� ���PX ��R=6 #� �L\ |F

�4p¼  FHUXPLQRO\WLF

SUbfYSQ\ �VHU �Y¬�N
O� ��KPz �. b�.P� ��

��#�5J#X #� �`Ä P�VÇ��PX #� �KPz �. b�.P� ��

SUbfYSUSd_]i �VHU�Y¬�VHN�WDK�PH�

��FOVÇ��PX YP.

SUbfYSYdYc ��VL�WLV� ��FOVÇ��PX +#�5~" �4�W��PX

SUbfYS�_�� �VÇ��PX ��KPz ��Ã� �. >/�@ ��}w �R>

SUbfYS_RbQSXYQ\WYQ �VHU�Y¬�NR�EUD �NH�DO �MDK�

�5qPz O"PuO#[q 4E6 Q" � �L.#��� O#[5�" �Q#. �. �w �KPz KOK

�KP�z�� �#[�� ��KPz j#I� +#_Ä" �#��[�O

SUbfYS_S_\`YdYc ��NRO�SL�WLV�

��S"� � �FO �KPz +#�5~"

SUbfYS_dX_bQSYS ��WDK�UDV �LN�

����X �Wpu � �KPz �. b�.P�

SUbfYS_edUbY^U��X�WHU�LQ�

��FO �KPz �. b�.P�

SUbfYS_fUcYSQ\ ��YHV�¬�N
O�

YHVLFRFHUYLFDO� f

SUbfYh �VHU �YLNV� >/�@ �VÇ��PX

��KPz ��

��KPz ���}> ZI. ��

	FHUYLFHV �¿�>
�	�FO ��#�K
 ��FO �KPz ��

LQFRPSHWHQW F� ��K ��#� �X OK �w ��FO ��#�K

;�P�J ��. P=�� � 4X" j#W6" LÃ5W� �Ã�-e O�e�. �y}�#F

�K�\�� ���> UOK�Q

F� XWHUL� XWHULQ�F �w �FO Æ�O#. � ��#5E6 �#�5�"

�KO"K O"Pu �S"� |J"K �. �FO ��#�K ��y�6 ��. OK

F� YHVLFDH� XULQDULDH ���#9� ��#5E6 x�6 ZI.

�O"OK" �"P=� G"O�X �. {#��Rz�P2

SUcQbUQ^ �V¨]DU �H�DQ�

VHFWLRQ� f ���O"RX

35C4 FKROHVWHU\O HVWHU VWRUDJH GLVHDVH ��

�	P5X" |�P5W}w �P�JM �O#��.


SUcYe] �3c� �VH�]H�XP�

P¼#��Ä {�L�> ��. � �� ��6" KLÄ #. ��#���\ P_�Ä ����RX

�L��w �Ã>"P�

SUcdYSYTQ\ �VHV�W¬�VL�G
O� �#�K�5WX �L�P. ��. Q"

3Ucd_TQ �VHV�WR �GDK� Q" ���PzP�Q �"K�5WX

P�X Æ� ��w �t�t�F �O"��� �#���Pw Q" |Ç[5� $L���5WX

|y�" k~#. �#��Pw �L�O"K 	L�6�}zP2
 L�. ��L�B � 	VÇ~�ÇX"


O"K�P��� �#��#.R�� YO"�z �O#=� � YO"�z �#y5XK �}J"K

o}5I�� �#�4q#�. � �#`Ä" OK "K�5WX �O� �L�5W� o}5I�

�K�\�� 4q#�

3Ucd_TQbYQ �VHV�WR�GDU �H�DK�

��P�z �5�#�yXP��m �O"��� �#��Pw Q" �"�KO P�Q �#�O"K�5WX

	���Ç\ �Pp�F
 ��}�X � #���K�O �}J"K |y�" �w #�L���5WX

�L�5W� 3"P[F 3OL� �. �o}5I� ��~�" �#���#�

SUcd_TU� SUcd_YT �VHV �WÇRG�VHV �WRLG� ��O"�� �Pw ��

��O"�� �Pw �. ��-\ ��



3Ucd_YTUQ � � � � � � � � � � � � � � � � � � � � � ¤ Æ� � K#5p� � L¼Æ� ¤ � � � � � � � � � � � � � � � � � � � � � � SXQ]RUb

3Ucd_YTUQ �VHV�WRL �GH�DK�

	#�4���}� �6�2 ��}�q
 �O"�� �#��Pw Q" �"�KO �$L���5WX

O��Ç�6�wP��m ���� � �\O"�z �"P=� #� �#�K �5\"L� #. �w

�L��\�� ^I[� �L. �L��#\�2

SUdQ\[_^Ye] SX\_bYTU �VHW�DO�NR �QH�XP�

�"��Ä��. ��w �5�qPiO#��B �������$ ����6#�w 4�#5�w #qO��X

�K�O�� O#w �. �Ãa�� �L��w���pÄLa

SUdbY]_^Ye] Rb_]YTU �VHW�U¬�PR �QH�XP�

�KP�w R���6 �"P�. �Ãa��� O�e��. ��w �5�qPiO#�B ������$

� ��F"P�> |��Ä Q" |-�u �KPw ���pÄLa �5X�2 �#��JQ

�. �F"P> |�#X� �O"L�y� � �KPw R��6 R�� � PX �O�\ �#�OK

�K�O�� O#w

SUdi\`ibYTY^Ye^ SX\_bYTU�VH�WLO�SLU�

¬�GLQ�H�XP� O�e�. �w Æ����6#w �L��w���pÄLa �Ä��

�. � 	�e#I� �#�#[m � 4X�2 KO�� OK
 �Ãa�� #� ��#.Q P�Q

�K�O�� O#w �. ���O"K �#��KO�"Pq OK �L�O"L�y� �"��Ä

36 �	,}u ��#XO#�
 FDUGLDF IDLOXUH � FDUEROIXFKVLQ ��

&KULVWPDV IDFWRU� f

3V FDOLIRUQLXP ��#���\ P_�Ä K#��

36D IL[DWLRQ� f FRPSOHPHQW IL[DWLRQ WHVW ��

37C FHQWLPHWHU�JUDP�VHFRQG V\VWHP ��

�	���#: � �Pz � P5��5�#X �P�z �Q"L�" �5W�X


S7i FHQWLJUD\� ��

38% XQLW � DVVD\� f

SXQVU �FKÇDI�

���B �K �L�\ �L��#�X s�P�e Q" �9� 4X�2 �L\ Æ�PE6

�Py�LÇ� �. 4X�2 |.#t�

SXQWQcYS �FKDK�JDV �LN�

��$ Q" �\#� #� U#z #\ �O#��. �. b�.P�

SXQW_]Q �FKDK�JR �PDK�

�U#z #\ �O#��. OK K�>���5X�2 O���6

SXQY^ �FKÇDQ� P�=�Q 3O�¼ �. �w �#�\" Q" �"�Ä��=�

��P�=�Q  �L�"�5qPz O"Pu �� {#-�K �.

EUDQFKHG F� �.Pw �6" ���Ã� � #��6" Q" Q#. �"�P�=�Q

�O"K�J#\ �P�=�Q   ��$ �. |_5� �-�#> �P�=�Q L�B #� Æ� #.

HOHFWURQ WUDQVSRUW F����X"L�Ww " ��#�� vP5[� P�W�

�OL�w�5�� �}J"K #[m OK ��P5Ç~" |u#� �#���Pz �Æ�S�~��.

�#�Z�w "� s�Pe Q" �L\#�F" �#���R�$�w Q" "O #���P5Ç~" �w

�T��Ww " ��. ��6�P�2 {#t5��" � #��F" � ���X"L�Ww " �~"�5�

�#�L���" Pq �"P. �SP�" K#=�" 8Ä#. � L��K�� O�-Ä �~�Ç~��

�L��\�� Æ�S�~��.

+F�� KHDY\ F� ÈOR. �#��P�=�Q ��Pz <�2 Q" Æ�P�

{�Ç~�� � L��\�� 4p> Æ-X �#��P�=�Q #. �w �L�512�}2

��#��F ��y���X �#��P�=���Q �L�Q#X���� "O �K#.�5�����$

��~�.�}z������" �#��KO �w L�5W� �Ç�5�S�5�$ �#�^J#\

���y�X �P�=�Q   �L��w�� R�#�5� "O

- F� ��P��}2 ,J$ � ,J0 �#�{�Ç~�� OK K�>�� L�512�}2

/F� OLJKW F� L�512�}2 ÆB�w �P�=�Q �K Q" Æ�P�

�#�L����2 �}��X� ��. �5�u� ��w 	����� �~�Ç~��� �Q� #�.


{�Ç~��� L��\��� L����2 ��y��X �#��P�=�Q �. L�p~�X�K

"L-�� � #2#w �L�Ä�� �K P. #��P�=�Q ��" �L�Q#X�� "O �K#.�5�$

�L��O"L�� ��~�.�}z�������" �KO �#�3�#p�6 ��. �e#-�6O" ���w

�Æ-X �P�=�Q  

RSHQ F� Py�LÇ� �. ��t5W� cJÆ� OK �w #��6" Q" ���Pz

�L�5�W� c-6P�� �#5�� #�. #���P�z ���" 3#-�wP6 �L�L���2��

�Q#. �P�=�Q  

SRO\SHSWLG F� �PXÆ� |�#\ ���6�P2 ��#�5J#X P_�Ä

�L�512 �#�L���2 �}�X��. �w 	#�L�512
 ����$ L�X" �#�#t. Q"

�L�512�}2 �P�=�Q   �L�"�L\ |_5� Py�LÇ� �.

UHVSLUDWRU\ F� HOHFWURQ WUDQVSRUW F� f

��Wp�6 �P�=�Q  

VLGH F� #� P6ÈOR. �"�P�=�Q �. �w #��6" Q" ���Pz

��-�#> �P�=�Q   �L��\�� |_5� �t}F Æ� �.

SXQ[bQ �FKXN �UDK� VKDK �NUDK�

rPq #6 ���P2 Q" #z�� �pW}q OK �w �SP�" Q" RwP� 4p� Q"Æ� P�

P. ��5-� �-e |�Ç� �#��5W�X �`Ã. OK R�� � L�O"K O"Pu PX

�L��\�� ¿u"� �K#p5X" KO�� �SP�"

SXQ\QcYQ �NDK�OD �]KDK�

Q" �w 
 #�KO#w P5Ç�pX" L��#� �L. Np�� Æ� �L\ |\ ��Q�#\

�	4X" �"O"�JP�\ Å"Pp5X" |}Ä

SXQ\QjY_^ �NDK�OD �]H�RQ� >*U�@

Q" �\#�� ÆB��w �Ç}�2 �K��6 	FKDOD]LD �¿�>
 ����Q�#\

�����-�� �Lm +#�5~"

SXQ\S_cYc �NDO�NR �VLV� �4q#. OK V� +�XO

SXQ\YS_cYc �NDO�¬�NR�VLV�

�x�X o�Pi 3"OM r#[�5X" Q" �\#� Q����w����2

SXQ\\U^WU �FKDO �HQM�

��Ã�-e Æ�S�~��R�q Z�w "� Z�#2 �"P. �"�K#� R��=6 ��

Z�#�2 O�h��� ��. �S�5��$ Æ� R��=�6 �S�~������" OK ��

��L\ U#WF KPq OK Z�w "�

SXQ\_^U �NDO�ÇRQ� +$ OK {�}E� K"�� Q" ���Pz

�#�Q�5�� � L��\�� L�~�6 4q#. |J"K OK �w 4q#. �¼#_5J"

�4X" P�N24[zP. #��$ |�Ä � L��w�� O#�� "O 4q#. �$ �~�}X

SXQ]QUSU`XQ\i �NDP�H�VHI �DK�OH�

�P5�w #� �� Æ�~#pX ^J#\ ��Ã� DdW� PX Æ� �K�. "O"K

�4p¼  FKDPDHFHSKDOLF

SXQ]RUb �FKÇDP �EHU�

��PpF Æu#6" �hpE�   �O�_E� �#`q



SXQ]_]Y\U � � � � � � � � � � � � � � � � � � � � ¤ �K � K#5p� � L¼Æ� ¤ � � � � � � � � � � � � � � � � � � � � � � � � SXQ^^U\

DQWHULRU F� RI H\H�[B �Pw ��~�Q ��#F �#`q Q" �[I.

��[B ��"Lu Æu#6"   ���-�Ä � ���Pu ��. OK ¿u"�

DTXHRXV F� ��~�Q ¿�#� Q" �w �[B �Pw Q" �[I.

Æu#�6"   SRVWHULRU F�� DQWHULRU F� f �4X" �L\P��2

���~�Q

FRXQWLQJ F� Æ� |�#\ P5��5�X#�� Æ� Q" �[I.

#�. �$ �LÄ#�u �w �y5qO�Pq �"O"K �2�ÇX�PÇ�� 	��
 L��X"

������ Æ� Q" �_I[� �=F � K�\�� ^I[� �L�.�Ç-\

|�� �}�X� �. � KP�z�� O"Pu �$ OK ��#�P5w #. 4[w #� ���J

OK "O ���J P¼#�Ä � #�{�}X �"�6�� V1X �K�\�� �L�#\�2

�hpE�   �KPw YO#�\ /�ÇX�PÇ�� P�Q OK ^I[� ¿.P� P�

�YO#�\

GLIIXVLRQ F� �}�X��. �K#� �Q#X"L> �"P. ��#y5XK

�O#[5�" �hpE�   �"�"P6 ���� �#[m

KDOGDQH F� 4-W� M�p� |.#uP�m �hpE� ��"L~#� Æu#6"

�$ OK Æ�~�.#5�� 3#Ã~#d� �#=�" O�h�� �. 3#�"��F �w "�� �.

�L��\�� �O"L�y�

+\SHUEDULF F� Q#z O#[q �"�6�� �w �5W. ��#`q

Æu#6"   �K"K Z�"Rq" �> O#[q Q" P6�#. �. �$ OK "O 	�T�Ww "


�	O#[qP2
 Æ�O#.P1��

LRQL]DWLRQ F��#�P> �w K�P5Ç~" L�B #� �K |�#\ �"�K�LE�

K�>�� Q#z �L\ �R���� �#y�� OK #��$ ��. OK ¿u"� �Ç�P5Ç~"

���Ã6 �"P. �$ Q" � L�w�� O�-Ä ���X#�K" O s�Pe Q" Æu#6" OK

Æu#�6"   �K�\��� �K#p5�X" #��Ã�\" P�#�X � [ �Ã�\" 3L�\

����X"R����

SRVWHULRU F� RI H\H

� ��-��Ä ���. OK �w �[B �Pw ��~�Q ��#F �#`q Q" �[I.

��[B �p}J Æu#6"   �KO"K O"Pu �XLÄ

SXOS F�

�w �"L�K ;#6�RwP� ZI. OK ¿u"� �Ã�-e �PpF �P-� ©B 0�~#2

�0~#2 Æu#6"   �K�\�� {#l\" �"L�K 0~#2 �}�X� �.

UHOLHI F�

��O P��. ���w �Ä��_��� �#����"L���K Dd��X �y5qO�P��q

#�� L��K Z�#w "O O#[q #6 KP�z�� O"Pu ��#�K �#��#�5J#X

�L�w nNF

7KRPD�=HLVV FRXQWLQJ F�

�YO#�\ �hpE� Q" �~�"L5� j��

YLWUHRXV F� OK �w 	�[B �Pw OK
 ��>#>Q ��#F �#`q

�p}J DdX OK � ��#zT� �W> � �XLÄ �}�X� �. ��"Lu DdX

�K�\�� K�LE� �[B �Pw �p}J �O"��K �}�X� �.

SXQ]_]Y\U �NDP �R�PÇHO�PÇLO�

0DWULHDULD �#��z �L\ Æ[J �#�|zPX ���#�~$ |����#w

�YO"�z �#y5XK �.#�5~" �#��O#��. �#�OK �"P. �w UHFXWLWD

�K�O�� O#w �. +#�5~"La R�� � �Ãa��Æ�PE6 La �"��Ä �.

(QJOLVK F�� 5RPDQ F�

FKDPDHPHOXP �~#�X L��B �#��z �L�\ Æ[J �#�|��z

�}E� ,e OK �Æ�6#2����� �KO�"PqÆ� �"��Ä �. �w QRELOH

�K�O�� O#w �. Æ�PE6 La � �Ç\K#. �"��Ä �.

SXQ^SbU �VKDQJ �NHU�>)U�@ �PÇ�#\

�K�\�� K#=�" 4��pÄ K�O� |E� OK �wV�}p�X ��~�" �JQ ��

�|X � Q�Ç�P6�O�1X" P�h� ��#��O#��. ��~�" �L}> �Ã�#a ��

KDUG F� KXQWHULDQ F� 4IX PÇ�#\

FKDQFUH	�
 f ���P5�#� PÇ�#\

F� UHGX[ PÇ�#\ Æ�O#ÇX" ��O P. �w �PÇ�#\

�L�$�� K�>� �. �5q#� K�-�. ��~�"

VRIW F� FKDQFURLG� f ��P� PÇ�#\

WUXH FKDQFUH� FKDQFUH	�
 f ��Ãu"� PÇ�#\

WXEHUFXORXV F� 3O�¼ �. �w R�Pu �. |�#� �"���u {�2#2

4��p�Ä �L���K �#�[� � K�\�� K#=�" �5pX v�2 #� {�L�

�4X" b#I�� #�� 4X��2 |�J"K OK |�X |�X#�. ���~�" �L}>

��}X PÇ�#\  

SXQ^Sb_YT �VKDQJ �NURLG� �L���PÇ�#\

�JQ #. �w�Pw�K U�}�q��� Q" �\#� �5.O#t� �O#��. �Ä��

�}X#�6 �#`Ä" ��O P. ���Ã� D�t}6 |E� OK v#�KOK ��~�"

�K�\��^I[� �"�td�� 4��K#p�~ #. �"P�� �>O#J

SKDJHGHQLF F� ��R�O�5X�2 �. |�#�6 �"O"K L���PÇ�#\

VHUSLQJLQRXV F� b�dJ 3O�¼ �. �w L���PÇ�#\ �Ä��

�L.#��� YP5Wz #�E�" �"O"K

SXQ^WU �FKÇDQM� �P��l6  

IDWW\ F�

����[�" O#2 �#�{�}X |J"K OK �.PB �Ã�-eP�m ¿�=6

K\DOLQH F� �"�[�\ � �}�q���Q��" �L�P2x�O �#��

�"�S"� � K�\�� �L�K Æ�S�~�5W�� �#������ OK �w 4J"��Ç�

O#w �. o}5I� |}Ä #. �P��l6 KO�� OK �w 4X" �p�¼�6 ��#w

�K�O��

SXQ^^U\ �FKDQ �̈ O� R�BP� �w ��"P=� �{#�#w

�O#�\ #� �zL�P.�L�w�� "L�2 �#�P> �$ OK

JDWHG F� P�h� ��#�{#�y�X �. HX#2 OK �w ����6�P2 {#�#w

P��l�6 #�� �OLJDQG � JDWHG F�� L�#�y�~ Æ� �L�\ �5�W.

Q#�. �9ROWDJH�JDWHG F�� �~�}X �#[m �Ç�P5Ç~" |�W�#52

�K�\��

SRWDVVLXP F�S#5~� �. �5W."� ����6�P2 {#�#w ���X#52 {#�#w

|��Ä �.#I5��" 3O��¼ �. ��X#52 �#���� O�-Ä KO�� OK �w

�L�w��

SURWHLQ F��#�n#Ç\ ��. OK ¿u"� �.$ P�W� ����6�P2 {#�#w

ÆB�w �#�{�Ç~�� � #���� �$ �}�X� �. �w ���6�P2 {�Ç~��

� |J"K O#[5�" s�Pe Q" {�}X #[m Æ� nPe �K OK L��"�6��

�L��\ ;O#J



SXQ_dYS � � � � � � � � � � � � � � � � � � � � � � � � ¤ �X � K#5p� � L¼Æ� ¤ � � � � � � � � � � � � � � � � � � � � � � � SXUY\YdYc

VRGLXP F� �L��\ ��h�6 ����6�P2 {#�#w ���LX {#�#w

3O��¼ ��. ��L�X O�-�Ä KO�� OK �w �Ç�P5Ç~" S#5~� �}�X��.

�L�w�� |�Ä �.#I5�"

SXQ_dYS �ND�RW �LN� ��5p\$   ��#�#W.#� #� ,6P�#� ��#w

SXQ`Ub_^U �VKDS �HU�ÇRQ�

�L�w��� �5XP2P�X � ���"P��� "O �P�y�K ��w �R�B #� KPq

����L� �4XP2PX  

PROHFXODU F� � K#E6" �w ��#����6�P2 ��Pz Q" Æ�P�

�"R>" �. �Ç��" ��L. "O #�L�512�}2 �~�}X |J"K �L�$ ��KPz

4XP2PX   �L��w�� �5XP2PX L��\ |�L-6 ��#�� �#�5J#X

��~�Ç~��

SXQ`Ub_^Y^ �VKDS �HU�R �QLQ�

�"��Ä��. ���w ���6O" P��F v���\ �#����6�P��2 Q" Æ�P���

�OL�w�5�� #�L��X�2 #��P5w #. OK �~�Ç~�� �#�4XP2PX

�L��w�� |�Ä Æ�6��O#w�� {�W6��X �

SXQbQSdUb �NDU �DN�WHU� �P5w " O#w

��W��#�zO" #�� ���\ Æ� 4��#�� �L���K �#�[� 4�p�w ��

��_I[�  

#��S Q" ���Pz #� �S Æ� �#�. Q" 4X" 3O#-Ä �Æ�5�S OK ��

�0�6��q Æ� OK

KO��� 4�_I�\ ��Ã�� ��. �w 4X" �"�S"� ��#Ç�"�O OK ��

3#p�¼ Q" ��P�z �$ �O#�.OK �T����. KP�z�� O"Pu �K#p5X"

�L�P�z��� |�Ç\ �zL��Q 3#�.P=�6 P�:" OK �w �5�_I\

�Z�� �¿-e  

DFTXLUHG F� �#�4�~#Ãq �=�5�OK �w �:O"P�m |�LÃ6 Æ�

�_I�[�   �K�\��� K#=��" �d�E�� 3"P�:#�6 #�� KPq K�J

��.#W5w "

SULPDU\ VH[ F
V �w �Q � KP� �#��zT�� Q" ��Pz �$

���~�" �W�> 3#�¼�_J   �KO"K |9� L�~�6 #. ��t5W� b#-6O"

VHFRQGDU\ VH[ F
V �w �Q � KP�]#J �zT��

�KO"L� b#-6O" |9�L�~�6 #. ��t5W� O�e�.

IHPLQL]DWLRQ� PDVFXOLQL]DWLRQ f

SXQbQSdUbYcdYS �NDU�DN�WHU�LV �WLN�

FKDUDFWHU� f ��

��zT�� �4�¼�_J   �Py�K K�>�� #� KPqÆ� �zT�� ��

GHPDQG F
V Z�#�Q$ KO�� K�>�� �}�X��. �w �O#5qO

�=�5�� OK ]#�J n"L��" ��. �.#�5�XK O�h��� �. Y�6 OK

Q�P. 	#���aPq #� 3#Ãu�6
 �L��wZ�#�Q$ �. b�.P� �#���#[�

��L��Q#�� �#��_I[�   �K�\�� �K"K

SXQbS_Q\ �FKDKU �NÇRO� |¼#F �.Pw �{�wO#\

�+�B {#mQ   �Py�K �~$ K"�� #� +�B�5J�X Q"

DFWLYDWHG F� K"�� �-�PI6 P�dt6Q" |¼#F �L�#��u#.

��. � 4X" �L�\ �K"K Z�"Rq" �$ �.N> 3OLu �w o}5I� �~$

�{#Ãq {�wO#\   �K�O�� O#w �. ����Ä P�QK#2 �"��Ä

DQLPDO F� �"�6�� �w �"�I5X" �5J�X Q" |¼#F {#mQ

L��X" OK {�}E�� K"��� �KP��w ;O#��J Q" �K#p5��X" #��. "O �$

�	^~#J ��"��F {�wO#\
 KPw ^~#J +$ OK Å"K Æ�P}w�OL��

���"��F {�wO#\   �P©.x�O � +M#> �"�K#�

SXQb\Ui X_bcU �FKDKU �OH KRUV�

PX O#�B �}`Ä ]�_J�. �}`ÄÆ�OK �5pX � KOK U#WF"

��L\ ÈO �. ÈO   ��y5q�w #� LF Q" Z�. Z[w P:" OK �"O

�<�~�u ��}`Ä �y5qPz

SXQbd �FKDKUW�

��}.#6 �O"K���   ��~�L> #� Æ�q"Pz 3O�¼ �. 3#Ä�e" 4-:

UHDGLQJ F� #. �L\ 0�#6 n�PF 3O�¼ �. �O"K���

�K#p5X" KO�� Æ�KR� L�K Z�#�Q$ �"P. �w �L��"Rq �#��Q"L�"

�L�P�z�� O"Pu

5HXVV
 FRORU F
V �w �y�O n�PF #. ��#�O"K���

KO��� x�O L��K Z�#�Q$ �"P. � �L\ 0�#6 �y�O �"����Q P.

�KP�z�� O"Pu �K#p5X"

6QHOOHQ
V F� n�PF �Q"L�" �w �2#B n�PF #. �O"K���

KO�� ��#��. 3LFZ�#�Q$ �"P. � L��\�� ÆB�w <�OL6�. �$

�KP�z�� O"Pu �K#p5X"

SXQcdU dbUU�FKÇDVW �WUH ��

4X�2 � #���"K Q" |¼#F �O#_Ä #� 9LWH[ DJQXV�FDVWXV �6�.

R�� � �yW�#� � �zLÄ#u Q" |-u �OL�X �#�OK �"P. �w �$ �[�O

�K�\�� nP_� �6#2����� OK

3X2 >/�@

�	�F"P>U#�\O#w 
 &KLUXUJLDH %DFFDODXUHXV ��

384 FRURQDU\ KHDUW GLVHDVH ��

3X5 �	Q"P5X" ��~�w 
 FKROLQHVWHUDVH ��

SXUS[ � RYdU �FKHN �EÇLW� ��� Q" �"�uO� �4�#. ÆB

� KP�z�� O"Pu #��"L�K ��. OK �w �P�z,~#u ,�wP6 #� 4IX

�K�\�� ¿u"� �K#p5X" KO�� #��"L�K �S�}w " {P5�w O�h�� �.

SXUU[ �FKÇHN�

�. �w �5\�z 4�Wu #� � 3O�¼ nPe P� �5\�z 4�Wu ��

�L�\ �L�\��2 �#�K �PpF nPe P� �e#I� �#[m �}�X�

����z   �4X"

�3O�¼ #� ���z �. ��-\ �5\�z �y5W>P. ��

FOHIW F� {#_6" OK ��#XO#� K#=�" Q" �\#� 3O�¼n#Ç\

��"���z n#Ç\   �{"Q#��5��Pq �L�"Q � ��Rz #� �"�I5X" ��.

SXUUci �FKH �]H� FDVHRXV� f

SXUY\USdb_`Y_^ �NL�OHN�WUR �SH�RQ� �,~ �y5[zP.

SXUY\YdYc �NL�OL�WLV� �#�,~ +#�5~"

DFWLQLF F� P. �W}q ��~K K#=�" � #�,~ �O�6 � KOK

Æ���5�w " �Ã�\" #�. U#��6 Q" V2 ���}���O� ��\#��F ��O

�L\#. ��R� #� K#F 4X" �Ç�� �Ã�#a ��" �	Zp�." Pq


DQJXODU F� SHUOHFKH� f



SXUY\�_�� � � � � � � � � � � � � � � � � � � � � � � ¤ O#�B � K#5p� � L¼Æ� ¤ � � � � � � � � � � SXU]_^eS\U_\icYc

VRODU F� DFWLQLF F� f

SXUY\�_�� �,~ ��Ã� �. >*U�@ ��}w �R>

SXUY\_W^QdX_`b_c_`_cSXYcYc �NL�OR�QD �

WKR�SURV �R�SRV �N¬�VLV� +O�� � �K"QOK#� n#Ç\

�L.#��� K"L5�" �#. ,~ �Æqn#Ç\ �. �w 3O�¼

SXUY\_`\Qcdi �NL�OR�SODV �WH� �,~^t� �F"P> ���P6

SXUY\_bbXQ`Xi �NL�ORU �DK�IH�

��PÇ\ ,~ �F"P> ���P6 �,~ �. �KQ ��I.

SXUY\_cSXYcYc �NL�ORV�N¬�VLV� ��PÇ\ ,~

SXUY\_cYc �NL�OR�VLV� � 	r#t\
 n#Ç\ K#=�"

�w �#�K �#��\�z � #�,~ ���}��O� DdX Æ[J �R�O�5X�2

�4X" ����q�-�O K�-�w �#��zT�� Q"

DQJXODU F� SHUOH�FKH� f

SXUY\_cd_]Qd_`\Qcdi �NL�OR�VWR �PDK�WR�

SODV�WH� ��#�K � #�,~ �F"P> ���P6

SXUYbQbdXbYdYc �NL�UDKU�WKUL �WLV�

��#5[y�" � #�4XK |¼#p� +#�5~"

SXUYb�_�� �4XK ��Ã� �. >*U�@ ��}w �R>

�L��w �Ã>"P� L��\�� j�P\ FKLU�R�� #. �w �6#l~ �.

SXUYb_[Y^UcdXUcYQ �NL�UR�NLQ �HV�WKH �]KDK�

�#y��� OK �T����. 4XK 3#wP�F Q" �5q#�K��J � ����M vOK

��5\��

SXUYb_]UWQ\i ��PHJ�DK�OH�

PHJDORFKHULD� f ��#5[y�" � #�4XK �Ã�-eP�m �zOR.

SXUYb_`\Qcdi �NL�UR�SODV �WH� �4XK Æ�5X�2 �F"P>

SXUYb_`_]`X_\ih �NL�UR�SRP �IDK�OLNV�

SRPSKRO\[� f

SXUYb_c`Qc] �NL�UR�VSD]P� �4XK 3�`Ä �X#1X"

SXU\QdU �NH�OÇDW� ��#�VÇ}1�w OK R}q Æ� #. ,�wP6 ��

�L�K�� |�Ç[6 "O #��t}F Q" �[I. R}q #��$ OK �w

���� Æ� �$ OK �w ��#���\ ,�wP6 P6�KP5Wz ���p� OK ��

¿u"� �t}F Æ� |J"K OK �ÇE� O�e�. � K�\ ��"L> �R}q

�L.#���� {#_6" �FKHODWLQJ� �L�P�zP.OK �#�{�Ç~�� OK

KO��� �R}�q 4����W� ��#�OK���\ OK +M#> K"�� ��"

�+M#> �K#� �P�zR}q  �L�P�z�� O"Pu �K#p5X"

SXU]QRbQcY_^ �NÇHP��DK�EUD �]KXQ�

�K#�� Æ� �L�~#�� s�P�e Q" �OK� �OL��2" �Ed�X ,�PI�6

#�O#ÇX" �5\"KP. �"P. Y�O ��" Q" �4X�2 ��O P. �L��"Q�X

�K�\�� �K#p5X" �P�m � �.�Ç~#J

SXU]UhV_\YQdY_^ �NÇHP�HNV�IR�OH�D �VKXQ�

FKHPDEUDVLRQ� f

SXU]YSQ\ �NHP �¬�N
O� ���#���\   ����\ �. b�.P� ��

�#�L���" Pq Q" |¼#F #� ��#���\ P¼#�Ä Q" |Ç[5� �K#� ��

���#���\

SXU]Y\e]Y^UcSU^SU �NHP�¬�ORR�P¬�QHV �HQV�

��t5�W� |�L-�6 �}�X���. ��w 	Z[JOK
 V�#W�����~ �Ä��

�K�\�� L�~�6 ��"O�� �SP�" �. ��#���\ �SP�"

SXU]Ycd �NHP �LVW�

��"K���\   ����\ �}Ä OK +P=� KPq ��

�Q#X�O"K ��Ã� �. 	�W�}y�" �#.Q OK
 ��

SXU]Ycdbi �NHP �LV�WUH� c."�O � P¼#�Ä #. �w ��}Ä

����\   �KO"K O#w�PX P¼#�Ä o}5I� 3#-�wP6 � K"�� ��6"

FROORLG F� �. �w ���\ �}Ä Q" �[I. �L���~�w ���\

�KQ"KP2�� #�L���~�w ,�wP6� 4��#�

LQRUJDQLF F� �w �6#-�wP6 �. �w ���\ Q" �"�J#\

��~$P�m ���\   �KQ"KP2�� KO"L� K�>� �"O��#> #� �#�#�z OK

RUJDQLF F� �.Pw ��#F 3#-�wP6 �. �w ���\ Q" �"�J#\

��~$ ���\   �KQ"KP2��

SXU]�_�� ����\ ���#���\ ��Ã� �. >*U�@ ��}w �R>

SXU]_QdbQSdQ^d �NH�PR�DK�WUDN �WDQW�

	L�pX {�-}z |9�
 {�}X #� �W��#zO" Æ� �wÆ�5w #6��w |�#Ä

�L�w 3P>#�� �$ 4�X �.#6 L�w�� Æ�PE6 "O

SXU]_Qed_db_`X ��DZ�WR�WU ÇRI�

�Æ�q�P6�6�" ��w �W��#zO"�PÇ��

SXU]_Qed_db_`XYS ��DZ�WR�WUR �ILN�

#. ��.Pw L�Ww " �K Q" {�}X �"R>" R5�X �. OK#u �w �A�$ �|�#Ä

�4X" �~$P�m �#�Z�w "� Q" �\#� �SP�"

SXU]_SQedUbi ��NDZ�WHU�H�

��L��"Q�X �K#� Æ� Q" �K#p5X" #. �KPw P6�w

SXU]_TUSd_]Q ��GHN�WR ��PDK�

�L�P��z �5W��X �p��� ��q#��P�w ��JY��J O����6 j�� P�

�O��z�SU���}z O���6 #� L�6�O#w �W> O���6 |9� ���#���\

SXU]_U^T_SbY^U ��HQ �GR�NULQ�

FKHPRKRUPRQDO� f

SXU]_X_b]_^Q\ ��KRU�PR �Q
O�

�����O�� 4�~#Ãq �"O"K �#��O"K �. b�.P�

SXU]_[Y^U �NH�PR�NÇLQ�

U#�X"P�. �w �w �~�Ç~�� �Q� �"O"K �#���w�5�X Q" Æ�P�

K�>�� �#�����w��w #� � �Ww #6����\ �#t~" ����Q OK ��#�"�6

KO"��� OK 	#�4�X��Ç~ ]#J 3#Ä#�5>" OK #�
 #�4�X�Ç~ OK

�L��\�� ��#X#�\ +#�5~" K�>�

SXU]_[Y^UcYc �NH�PR�N¬�QH �VLV� 4�~#Ãq Z�"Rq"

���#���\ �K#� Æ� K�>� Q" �\#� #�{�}X 4�> Lu#q

SXU]_\YdX_db_`XYS ��OLWK�R�WUR�ILN�

�S�P5�� ��$ �~$P�m 3#-�wP6 ���X"L�Ww " Q" �SP�" r#t5\"

�K�O�� O#w �. #��P5w #. KO�� OK �S"� ��" ��S�OL�� #� O�p~�X

SXU]_^eS\U_\icYc ��QRR�NOH�RO �¬�VLV�

Q" �"�P��� ���. ÆW�K �RwP�� �5�W� Q" �[I. �L\ |F



SXU]_�_bWQ^_db_`X � � � � � � � � � ¤ <�2 � K#5p� � L¼Æ� ¤ � � � � � � � � � � � � � � � � � � � � � � SXUcd^ed

��w ���#2#2����w P�h� Æ�5�~��6�P2 |�#Ä Æ� s�OR6 s�Pe

�K�O�� O#w �. �"�P�� ��. ÆW�K s5q �#�OK OK �T���.

SXU]_�_bWQ^_db_`X ��RU�JDK�QR�WU ÇRI��

4XK��. �~$ 3#-�wP�6 Q" "O K�J �SP�" � �.Pw �w ��W��#zO"

�KO�$��

SXU]_`Q\\YTUSd_]i ��SDO�¬�GHN �WDK�PH�

�U�L�~#2 U�.�}z 4q#. ��#���\ ,�PI6

SXU]_`b_`Xi\QhYc ��SUR�I¬�ODN�VLV�

3#-�wP�6 �}�X���. �O#���. Q" �P�y[��2 ���Ww��q�P2��w

���#���\ �P�y[�2   ���#���\

SXU]_`b_dUSdQ^d ��SUR�WHN �WDQW�

�#��O"K ��X 3"P:" P."P. OK �L��w4hq#E� ��O"K #� gq#E�

���#�OK ���\

SXU]_`ciSXYQdbi ��VL�NL�DK�WUH�

�#��O"K �}�X� �. ��"�O � ���M �#��O#��. �#�OK

SXU]_bQTY_dXUbQ`i ��UD�GH�R�WKHU �DK�SH�

�. 8Ä#. �w �2"P6��K"O � ��#�OK ���\ Q" ,wP� ��#�OK Y�O

�K�\�� #��$ ��#�OK P:" �L�XO P9w "LF

SXU]_bUSU`d_b ��UH�VHS �WHU�

���#���\ K"�� #. Æ�PE6 �.U#WF �L�P�z

SXU]_bUcYcdQ^SU ��UH�]LV �WDQV�

K"��� 4�~#Ãq O�h���. #�~�}X �}�X� �. �w �¼#_5J" 4��#t�

���#���\ 4��#t�   �K�\�� +#W5w " ]#J ��#���\

SXU]_cU^cYdYfU ��VHQ �V¬�WLY�

���#���\ ,�wP6 OK K�>��3"P��l6 �. U#WF

SXU]_cU^c_bi ��VHQ �VDK�UH�

��.^�I[6 OK �9� ��#���\ K"�� 4J#�\ �. b�.P�

SXU]_cYc �NH�PR �VLV� ��[B ��E5}� �K"

SXU]_cebWUbi �NH�PR�VHU �MHU�H�

���#�OK n"L�" #. � ��#���\ K"�� �}�X� �. 4q#. ,�PI6

0RKV
 F� WHFKQLTXH� f

SXU]_ci^dXUcYc ��VLQ�WK¨�VLV�

��#���\ Æ�PE6 P�:#6 4E6 ��#���\ 3#-�wP6 �L\ �5J#X

�=�5�OK +$ � �.Pw L�Ww "�K Q" #�3"OL���.Pw |�Ç[6 �T��.

���#���\ �#�Z�w "� Q" |¼#F �SP�"

�4p¼  FKHPRV\QWKHWLF

SXU]_dQhY^ ��WDN �VLQ�

�K�\�� �Ww #6��w �#t~" 8Ä#. �w �#�}1�w |9� �"�K#�

SXU]_dQhYc ��WDN �VLV� P�J#6 �. HX#2 OK 4wPF

�4p¼  FKHPRWDFWLF ���#���\ Æ�PE6

SXU]_dXUbQ`i ��WKHU �DK�SH� #��O#��. �#�OK

���#�OK ���\   ���#���\ �#��O"K �}�X� �.

DGMXYDQW F� O���6 �Ç�$ Q" V2 �#ePX ��#�OK ���\

��Ç�w ��#�OK ���\   �K�\�� �5\"KP. Py�K Y�O #. ��~�"

FRPELQDWLRQ F� ��O"K L�B Q" ,wP� ��#�OK ���\

P�:#�6 Z�"R�q" O�h��� �. � �#�R�� ��O"K O�e�. �w o}5I�

��-�wP6 ��#�OK���\   �K�O�� O#w �. #��$

LQGXFWLRQ F� j�P\ �"��Ä�. ��#�OK �O"K Q" �K#p5X"

�#��Y�O #�. �w �"�5qP[�2 �#ePX �. �5-� �"O#��. �#�OK

���#t~" ��#�OK ���\   �L�5W�� �#�OK |.#u Py�K

QHRDGMXYDQW F� OK ��#�OK���\ Q" ��~�" �K#p5X"

�Q"L�" Z�#w O�h�� �. K�LE� �#��#ePX �. �5-� �"O#��.

�Py�K �#�Y�O �}�X��. �#�OK Q" |-u O���6

UHJLRQDO F�

  ��"��F#� �S��qP2 Y�O #. �#ePX OK �T���. ��#�OK ���\

��"��F#� ��#�OK ���\

SXU]_dYS �NH�PRW �LN�

��$ P�:#6 4E6 #� V�Q��w �. b�.P�

SXU]_db_`XYS �NH�PR�WUR �ILN�

�~$ 3#-�wP�6 ����X"L��Ww " s�P�e Q" �SP�" �KO�$ 4XK �.

OK �S"� ��" Q" �	Æ�q�P6�5�~��w 
 �~$P�m #� 	Æ�q�P6��#zO"��w 


�K�\�� �K#p5X" #��P5w #. KO��

SXU]_db_`Yc] �NH�PRW �UR�SL]P� �W�2�P6

�4p¼  FKHPRWURSLF ���#���\ Æ�PE6 Q" �\#� 	Z�"Pz 


SXU^_TU_hiSX_\YS QSYT �NH�QR�GH�RN �VH�

NRO�LN� �z�T�w O�e �. ���Ã� �w ��~�" ��"Pp¼ L�X" �Ä��

� �.P�B +N> � KO"K K�>� �WDXULQH� ��O��#6 #� ��W�}z #.

�L�w�� |��W6 "O {�P5W}w ¿qK

SXU^_TY_\ �NH�QR�GL �RO�

|�#��Ä Æ� �"����Ä ���. Æ�~����w �Ww��K������w L�����X"

{��F � 	��"Pp�¼ �Q#�X x�XL��a
 Æ��S�5�~�~�w�5���$

���p�W}w P�m �4�X�~��K"O ��"Pp¼ �#�x�X

SXUbeRYc] �FKHU �XE�L]P� �qPe �K �:O" �O�6

�P�#�i ��w Æq �#��6 ��#z� ���#2 Æq ���"Q OK �L��P[�2

� L�K��� 3O��¼ ��. �FKHUXELF� L��#� �5\Pq � ��#��_Ã�

�L.#��� Z�"Rq" �#. �. #��[B ZJPB P:" OK KO"�� �`Ã.OK

SXUcd �FKHVW� WKRUD[� f ����X �Wpu

IODLO F� O�e�.Vp�6 �#y�� OK �$ �O"��K �w �"���X �Wpu

KLÃ5�� �#��y5WÇ\ P:"OK P�" ��" � L�w�� 4wPF ¾u#�5�

�;"�� ���X �Wpu   �L�K�� ��O #��L�K

IXQQHO F� SHFWXV H[FDYDWXP� f ��p�u ���X  

SLJHRQ F� SHFWXV FDULQDWXP� f ��P6�-w ���X  

SXUcd^ed �FKHVW �QXW� ���� #� &DVWDQHD V�> Q" �5JOK

b�}. �#\
 &� GHQWDWD ÈP. � +�B �o}5I� �#����z O"KRl�

�#�OK OK R�� �¾.#u �"��Ä �. � 4X" ��#6 ��#F 	��#Ç�P�$

�b�}. �#\   �K�O�� O#w �. �qPX �#�X

KRUVH F� #� $HVFXOXV KLSSRFDVWDQXP 4JOK

"K�Rz "La P:" �w �$ �#���"K ���O"K �#�ZI. Q" �"�KO�"Pq



386 � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ Z\� K#5p� � L¼Æ� ¤ � � � � � � � � � � � � � � � � SX\Q]iTY_cYc

��#XO#�� �#��OK OK � KO"K �����" �L��w|�LÃ6 � +#�5~" La

�K�O�� O#w �. �}E� ,e � �6#2����� OK R�� � �L�O� ��R�

386 FRQJHVWLYH KHDUW IDLOXUH ��

�	,}u ��#t5F" ��#XO#�


SXY� SXY �FKH� TL� f

SXYQc] �NL�D]P� �[|Ç\ �. KO�JP. #� ¿e#t6

RSWLF F�¿e#t6 Q" �w ��"Lu Rl� OK ��#�5J#X �Æ�52" #�X#�w

�K�\��� K#=��" ��Ç-�\ ����� P� OK ��#��. ,_Ä �#��5\O

���#��. �#�X#�w  

SXYQc]Q �NL�D]�PDK�

�5pz �"�dt� �.Æ�5�S OK �	FKLDVPDWD �¿�>
 �>/�@ #�X#�w

�}�FP�� ��e OK ��Q���P�w 4p> P� �#`Ä" �$ OK �w K�\��

#� �-�wP6�� |�~K ��" �. � L�5W� U#�6 OK �� #. Q��� Q#q�P2

�L�K�� GO �L\"L> �#y�� OK ¿e#t6

SXYS[U^`_h �FKLN�HQ�SRNV� ��#mP� �}.$

K#=�" ��#W�" � U�P��V2P� P:" OK �w �PW� O#�W. �O#��.

V2 �5p� Æ� #6 Q�O L�B {�e OK �w �~�#6 3"O�9. #. � K�\��

�K�\��� ^I�[� L�w��� Q�P. �Q�O �� #6 �� ���w �O�K Q"

OK 4X" �Ç��� �~� K�\�� K#=�" �#wK�w OK ���Ã� �O#��.

�L\#. �"P�� L�L\ ���Ä #. ��#WzOR. � �"O"�JP�\

SXYWWUb �FKLJ�HU� �K"��#J Q" �5�#� R�Pu �O�

|E�� OK � L-WB��� �#.R��� 4X��2 ��. ��w "L�~�Ç�-��P��6

�L�w��� K#=��" 4�6#�OK � YO#J #. �"P�� �P��w �P�zQ#z

���w   �L�5W� U�p�6 �#�R5Ç�O |u#� #����z �`Ã.

SXYW_U �FKLJ�R� 7XQJD SHQHWUDQV �#� �. Æw �Ä��

8��� Æw �#t�Pq$ � #Ç�P�$ �O#F � �O#F 4E6 �F"�� �. b�.P�

�L�. �#�ZI�. Py�K #� � #2 r#X #2 4X�2 |J"K OK �}�#F

��w K�\��� �JQ K#=�" � L�L\ Æ�PE6 8Ä#. � L�Q�� ,t�

�L\ L�"�J 4[y�" Æ� K�J �. K�J ¿du �. P=�� ��#z

SXY\R\QY^ �FKLO�EOÇDQ� �5�O" � �O�6 YO#J

�\#� Y�z #� #2 �4XK �#5[y�" �L��wK�Ä ��Ãa��v#�KOK

��� FKLOEODLQV ��zKQ#�PX   �4.�eO #� o�pJ �zKQH� Q"

�K�\�� �5pz

SXY\TRYbdX �FKÇLOG�EHUW� �K"Q�� �KO�$ #��K �. L��O ��#��"Q

SXY\\ �FKLO� ��L. L��#�<�[6 �#��#Ç6 #.�"P�� #�PX U#WF"

�QP~  

3XY\_]QcdYh �NL�OR�PDV �WLNV�

4q#�� �"O"K�P��� �K�O OK ��w �}�y�" �$�Q�6�P�2 Q" �W��>

��w ¿�#�\ O#�W. 4X" �"���z �w F� PHVQLOL |�#\ K�\��

�KO"K O�`F �#W�" ��~�w � ��ÇX OK 4W�R�� �"��Ä�.

SXY]UbQ �NL�PÇHU �DK� �~�}X 4�Ã�> #. ��W��#zO" ��

3�#p5� #� �.#[� �#����z o}5I� �#�3�y�Q Q" �w o}5I�

K�>��. �Ä��_� O�e�. #� � K�J �. K�J O�e�. � K�\�� K#=�"

�L�$��

�. �9� ���z�K �#��S #� #����6�P2 �}�X� �. �w �"�K#� ��

�4p¼ FKLPHULF �K�\�� K#=�" Æ�5�S �XL��� �}�X�

SXY^ �FKLQ� ���#B   ����#2 Æq ��"Lu �y5W>P.

SXY_^QR\U`cYQ �NL�DK�QDK�EOHS �VH�DK�

�nP. Q" �\#� �O�w

SXYb�_�� �4XK ��Ã� �. >*U�@ ��}w �R>

�Ã�>"P�� L��\�� j�P\ FKHLU�R�� #. �w �6#l~ �. ���A��

�L��w

SXYb_`_Ti �NL�URS �DK�GH� SRGLDWU\� f ��K�2�P�#w

SXYb_`dbQSdYS �NL�UR�SUDN �WLN�

4-�u"P�� ��F"P�>P��m � ����O"KP�m �5W�X �Æ�5w " P2�P�#w

��~�" 4���" � �L. ��#�5~" K�J 4�qPi P. ��5-� �w �5\"L�.

�#�OK �4X" �5��X gpF OK �-_Ä �#y5XK D�E¼ KPÇ}�Ä

KPÇ}�Ä ���P6 � �-_Ä �#y5XK vPE� |�"�Ä nNF nL� #.

�O#Ç5XK �#�OK Y�O ��P6{�"L5� �KP�z�� 3O�¼ D�E¼

O#w�. �5}ÇX" ���`Ä �#�4�#Ç\ OK )6L�Ä �4X" #��P��

�#��OK �zL�Q ��E� |�LÃ6 �Q" L�6O#-Ä #�Y�O P�#X �K�O��

��2"P6��R�q � �"��Nl6

SXY�caeQbU �NL�VNZÇDU� WHVW � GLVWULEXWLRQ� f

SXYdY^ �NL�WLQ�

�L�Q#X �}¼" �R> �w {�}E�#� �dJ L�O#w #X�}2 �Ä�� ���5�w

�`Ã�. OK � L�K��� |��Ç[6 "O �#�#2L��. ��>O#�J 4}ÇX"

�K�\�� 4q#� #�?O#u �T���. �#�#�z

38< FURZQ�KHHO OHQJWK ��

	��\#2 #6 PX rPq Q" Lu {�e


3X\Q]iTYQ �NODK�PLG �H�DK� �W�> �#�L���w

��w #5�W2 #�L���w �#����X �`Ã. ��X#�L���w �K"��#J Q"

�L��\��� P�y�K �#��O#���. � Q�5���O�" Q��w #5�W2 8Ä#.

K#=��" ,-�X V�6#���w " P�6 #�L����w o}5I��� �#������X

�L��\�� ��P�� ��~��"Pz�p�~ � 4�5w�P2 4�P6O�" 4���5Ç�T�w

3X\Q]iTYQSUQU �NODK�PLG �H�D �VH�H�

Q" |Ç[5�� 	#�{#�L����w �KO
 #��P5�w #��. Q" �"�K"��#��J

�}�#�Ç6 ��JPB �"O"K �w ÆB�w L���w�w �#��W��#zO"�PÇ��

$73 L��"�6��� � L�5W� �O#->" �~�}X |J"K KPq �. P_E��

�}�X���. "O K��J Q�5�X��z #�q #��W��#zO" �PÇ�� ��" �L�Q#W.

��X�2�5�X |J"K �#���}w �$ OK (LÃ. �w �#.R�� �#�{�}X

O�.R� �#��W��#zO" �PÇ�� �L��w�� �}�Ä L��K�� |�Ç[6 "O

�K"��#J ��" �L�5W� 	�#W�" |�#\
 �"O"L�#5W2 � �#zL�P2 |y�"

�4X" #�L���w �#� �. KPp�� V�> Æ� |�#\

3X\Q]iTYQ\Uc �NODK�PLG �H�D��OÇH]�

�Pz L���~�w �}y�" �#��W��#zO" �PÇ�� Q" �"�KO �#�{#�L���w

Q" O"K�P��� �#.R�� �#�{�}X �X�2�5�X |J"K OK �w �p��

�L��w�� "L�2 P�9Ç6 KPq �. P_E�� �}�#Ç6 �JPB s�Pe

SX\Q]iTY_cYc �NODK�PLG �H�R �VLV�



SX\Q]iT_c`_bU � � � � � � � � � � � � � ¤ 4p� � K#5p� � L¼Æ� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � SX_[U
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VFLQWLOODWLRQ F� ���X"R���� 3#ÃqK ���Ã6 �"P. �"�}�X�

K�>���#�/�6�R�"��K" O 4h}m ���Ã6 �#Ç�" �$ �=�5� OK �w

��Q �uP> �L�O#�\   �L�$�� ��"Pq Py�K K"�� #� �L. OK

S_e^dUbSebbU^d ��NXU�HQW�

�U�ÇÃ� �#�P>   �K#`5� P�W� OK �5q#� �#�P>

S_e^dUbUhdU^cY_^ �NRXQ �WHU�HNV�WHQ �VKXQ�

#. K#`5� 4�> OK Z[w #. �O#t5� Æ�KR� 4�> OK Z[w

��$

S_e^dUbY]]e^_U\USdb_`X_bUcYc ��LP�X�

QR�H�OHN �WUR�IRU�H �VLV� OK �w QO�q�P5Ç~"������" �Ä��

�L��w�� 4wPF K#`5� 3#�> OK �K#. �5�$ � �S�5�$ �$

S_e^dUbY^SYcY_^ ��LQ�V¬��]KXQ�

Z[w �KP�. ���. Q" #� S#�OK L�L[6 O�h�� �. �w ����#: YP.

�K�\�� �#=�" �JQ �#��-~ OK K�>��

S_e^dUbYbbYdQdY_^ �LU�¬�WD�VKXQ�

�Py�K 3#Ç�PE6 �KPw nPeP. �"P. �EdX Æ�PE6

S_e^dUb_`U^Y^W ��R�SHQ�LQJ� OK �w ����#: YP.

�K�\�� �#=�" S#�OK Z�"Rq" O�h�� �. ��~�" YP.½PÄ

S_e^dUb`e\cQdY_^ ��SXO�VD �VKXQ� �"P. �\�O

�KPw �#�R�� Æ�w �. ,}u O#w Z�#w � ��J�#�P> �.Æ�w

��-}u {�5X#�K � {�5W�X #. �>O#J 0�2 ��P��

LQWUD�DRUWLF EDOORRQ �,$%� F� ��JYKPz Q" 4�#�F

{�e OK � K�\�� KO"� Æ�X"O�6 3O��$ �. �w ���~#. �}�X� �.

�K�\�� �~#J {�5W�X {�J OK � K#. {�5X#�K

S_e^dUbcX_S[ �NRXQ �WHU�VKRN �� �KO�$ KO"�

¿d�u O�h��� �. ,}u �. K#�Q 3L\ #. � ��t5W� �#�P> v�\

��#�R�� �Ç�P5Ç~" 4�~#Ãq gpF � ��d. ���X��P-�q

S_e^dUbcdQY^ ��VWÇDQ�

O#�w �. Py�K x�O 3"P:" P6^�I[6 |.#u ��"O" �"P. �w �y�O

�K�O��

S_e^dUbdbQSdY_^ ��WUDN �VKXQ� OK Z[w {#�Ä"

�K�O�� O#w �. #��y5WÇ\ �5J"L�" #> OK �w Py�K Z[w P."P.

S_e^dUbdbQ^cVUbU^SU �NRXQ �WHU�WUDQV�

IHU �HQV� �#Ç�"�O �#=�� ��#>�.#> �~#t5�" Z�w "�

�{#t5�"La |.#t5� {#t5�"   O#��. �. Æ\R1�"�O #�

S_e^dUbdbQ^c`_bd ��WUDQV �SRUW� �#�R�� {#t5�"

#� � |u#� Æ� �}�X� �. o~#I� 3#�> OK �#[m Æ� Q" �K#� �K

�L�O"K �y5X��2 Py�LÇ� #. ��#���\��. Ph� Q" �w |u#� �K

S_e` �NRR� >IU�@ ��}�F #� ��.Pa

S� TU V_eUd �G¨�IZD �� KOK #. �"P�� ��#2 ow �}`Ä �zO#2

��L��w �"�6#� � 	R�6
 Da"�

S� TU cQRbU� U^ S� TU cQRbU�G¨�VDKE ��DKQ

�NRR�G¨�VDKE �� ��#[�2 �dJ �#�OK�P}ÇX" �Ã�#a �Ä��

�4X" �"P�� 3O�¼ ���� Æ� �q�P6$ #. )-~#m �w PX 4X�2 �

S_e`\U �NXS �
O� {#_6" �Py�LÇ� �. �L\ |_5� ��

�b#-6O"

o~#I� 4�> �K OK �~� �Q"�� O�e�. �w ��#W� ��P�� �K ��

�L�$�� KO"� ��\ Æ� �.

n�5J" L�~�6 8Ä#. �w �.#[�P�m R}q �K ��. U#�6 �td�� ��

�K�\�� �Ç�P5Ç~" |�W�#52

S_e`\Ud �NXS �OHW� SDLU 	�
 f �4p>

S_e`\Y^W �NXS �OLQJ� �Py�LÇ� �. R�B �K �L\ |_5� ��

��Q���PwÆ� ��O P. �5q#� Z�> |~$ �K O��i Æ�5�S OK ��

���#z�K 3�y�Q�P5� Æ� OK

#. �Ã�-e ,}u �#.Pa Æ� �2OK�2 O��i �S�~��KO#w OK ��

�UOK�Q �#.Pa �.Æ�KR� �"�}¼#q

S_fQ\U^SU �NR�YD �OHQV� �V��"��w

�#��6" #. L��"�6�� �w �6" Æ� ��P5Ç~" �#�4p> K"LÃ6 ��

�L��\ ���X Py�K

�#�4p> ��Wt6 s�Pe Q" �w ��#���\ L���2 L�B #� Æ� ��

 FRYDOHQW �L��\��� |��Ç[6 #���6" ���. OK ���P5Ç~"

�4p¼

S_fQbYQ^SU �NR�YÇDU �H�LQV�

�Py�LÇ� �K"K P��l6 �"P. �qK#_6 P�l5� �K |�#�6 �"R��

S_fUbW\Qcc �NXY�HU�JODV� �w �"�[�\ vQ#� �Ep¼

�KP�z�� O"Pu 4[w #� �2�ÇX�PÇ�� ����� ��O P.

S_fUbc\Y` ��VOLS� FRYHUJODVV� f

S_g`UbYdYc �NRX�SHU�L �WLV�

�	{"P6O�"�-~�.
 P2�w KLm +#�5~"

S_g`_h �NRX �SRNV�

� �#5�W2 ��. K�LE� �w �KP�\ �#��#z o�pJ �O�9. �O#��.

�}.$ U�P�� P:" OK � 4X" �#W�" �. {#t5�" |.#u � �#5W2 v��

�K�\�� K#=�" ��#z

S_hQ �NRN�VDK� >/�@ KLS� f��y~ �"�I5X" ��

KLSMRLQW� f��y~ |_p� ��

F� PDJQD ��"O �"�I5X" �KPz �PX �L\ ��2

F�SODQD ��"O �"�I5X" PX R�p�2" Q�OL��w��5X"

F� YDOJD ,�\ ���"Q Z�"Rq" #. �"P�� �y~ �}Ç\L.

��"O �"�I5X" ��6 � �KPz ��.

F� YDUD ���"Q Z�#w #. �"P�� �y~ �}Ç\L.

��"O �"�I5X" ��6 � �KPz ��. ,�\



S_hQ\WYQ � � � � � � � � � � � � � � � � � � � � � ¤ O#�B �4W�. �4W��K ¤ � � � � � � � � � � � � � � � � SbQ^Y_cd_cYc

S_hQ\WYQ �NRN�VDO �MDK� ��y~ |_p� �O#��. ��

��y~ |_p� OK KOK ��

S_hQbdXb_`QdXi �NRNV�DU�WKURS �DK�WKH�

��y~ |_p� �O#��.

3_hYU\\Q �NRN�VH�HO �DK�

�4 ,6 K#=�" |�#Ä &� EXUQHWLL |�#\ #�R5Ç�O Q" �W�>

S_h_VU]_bQ\ �NRN�VR�IHP �DK�ULO�

��"O � �y~ �. b�.P�

S_h_deRUbSe\_cYc ��WRR�EHUN �X�OR�VLV�

��y~ |_p� �O#��.

S_hcQS[YUfYbec �NRN�VDN �H�YL�UXV�

8Ä#. �#W�" OK �w ��#�U�P�� ��Pz Q" �Ç� ��w #Ww�w U�P��

�K�\�� <}q K#=�" ��L. #�" {#pe" <}q ��-\ �O#��.

3@4 FLWUDWH SKRVSKDWH GH[WURVH ��

DQWLFRDJXODQW FLWUDWH SKRVSKDWH GH[WURVH �S"� �.


�	L��w �Ã>"P� VROXWLRQ 4l~ D�a�6 OK VROXWLRQ

3@41�!

FLWUDWH SKRSKDWH GH[WURVH DGHQLQH ��

DQWLFRDJXODQW FLWUDWH SKRVSKDWH GH[WURVH �S"� �.


�	L��w �Ã>"P� VROXWLRQ 4l~ D�a�6 OK DGHQLQH VROXWLRQ

3@44

FDOFLXP S\URSKRVSKDWH GHSRVLWLRQ GLVHDVH ��

�	3#pWq�P�2 ��W}w +�XO �O#��.


3@UT &HUWLILHG 3HGRUWKLVW ��

#�Zpw C�¼" � 4J#X �F"Pe ��#���"�z �"O"K ^_I5�


�	�Ä��_� �#�#2 �

3@; FUHDWLQH NLQDVH ��

S`] 	�t�uK OK K"LÃ6
 FRXQWV SHU PLQXWH ��

���5w "��K" O �K#� Æ� Q" 3"OM nNF 4ÄPX �#�. �"P.

3@B FDUGLRSXOPRQDU\ UHVXVFLWDWLRQ ��

�	�u�PÄ �-}u �#�F"


S`c �	���#: OK |Ç�X
 F\FOHV SHU VHFRQG ��

KHUW]� f

3B FRQGLWLRQHG UHIOH[ �UHVSRQVH� ��

�	�eP\ HX#2#� VÇ}qO


3b �	��Pw 
 &KURPLXP ��#���\ P_�Ä K#��

SbQS[ �NUDN� ��KO�J vP6 #� ^u#� �5WÇ\

�n#Ç\ QOK vP6  

SbQS[\U �NUDN �
O� UDOH� f�|w "Pw

SbQT\U �NUD �G
O� #�Pz �KP. O#w �. O�h�� �. �w �.�BO#�B

U#�6 P."P. OK �L�K ,�X$ �#�ZI. Q" 4hq#E� #� � #�PX #�

�KP�z�� O"Pu O#��. P5W. ��#. OK �q�� � �5I6�O #.

SbQ]` �NUDPS� v#�KOK Æ�K��X#1X" ½#-t�" �0�"Pw

��y5qPz ZA�2   ��}`Ä

KHDW F� �#�Æ�KP� �o�Ãa ¾-� KOK #. �"P�� �X#1X"

�L��K L��w��� O#�w L�L�\ �#�P�z OK �w �K"Pq" OK �w ¿W5�

�K�\��

UHFXPEHQF\ F
V ¿u�� OK �w #2 � r#X 3�`Ä �y5qPz

�K�\�� K#=�" ,\ +"�J �#y�� #� 4F"P5X"

ZULWHU
V FUDPS

�LF Q" Z�. �5\�� 4}Ä �. 4XK 3�`Ä �y5qPz

SbQ^YQT �NUD �QH�DG� �#�5�" nPe �. ���=�> 4�> OK

�	�#W�" OK
 �$ ��#u�q �#�5�" #� 	3#�"��F OK
 �L. ��"Lu

SbQ^YQ\ ��DO� ��"��=�>   ���=�> �. b�.P� ��

�VXSHULRU� ��#u�q nK"P5� ��L. �PX �#�5�" nPe �. ��

��#�#2�K P�#X � �#W�" OK

SbQ^Y �_� � ���=�> ��Ã� �. >/�@ ��}w �R>

SbQ^Y_SU\U �NUD �QH�R�V ÇHO�� HQFHSKDORFHOH� f

SbQ^Y_VU^UcdbYQ �NUD�QH�R�IHQ�HV �WUH�DK�

OK �"�I5X" |�Ç[6 �LÄ 3O�¼ �. ���> ��=�> ^u#� L\O

��$ �F"�� Q" �`Ã.

SbQ^Y_\QSe^YQ ��ODK�NX �QH�DK�

P. �5qO�Pq �F"�� K�>� 3O�¼ �. ���> ��=�> |�#Ç6 ^t�

��$ �}J"K DdX ��O

SbQ^Y_]Q\QSYQ ��PDK�OD �VKH�DK�

���=�> �#��"�I5X" �Ã�-eP�m ��P�

SbQ^Y_]Udbi �NUD�QH�RP �DK�WUH� ��}Ä �P�z �Q"L�"

�4p¼ FUDQLRPHWULF �3O�¼ ���=�> �#��"�I5X" K#Ã."

SbQ^Y_`QdXi ��RS�DK�WKH� ���=�> �O#��. j�� P�

PHWDEROLF F� PX �X#w 3#Ã�#a #. �w �O#��. �Ä��

3��5�J" � �u#B KOKPX KLÃ5� Æ�~�.#5� 3"P��l6 #. �"P��

�K�\��^I[� ��#��.

SbQ^Y_`XQbi^WY_]Q

�NUD�QH�R�IDK�ULQ �MH�R �PDK�

Q" s5�[� �~�}�X �#�#t�. �#[��� #�. �O���6 ����T�O#q���"Pw

��Ç6"O �W�w #� R�q�1�� ��~�-�L�#p��"

SbQ^Y_`\Qcdi �NUD �QH�R�SODV �WH�

���=�>Æ�5X�2 �F"P> j�� P�

SbQ^Y_bQSXYcSXYcYc �NUD�QH�R�UDK�NLV �N¬�VLV�

�3"Ptq ��5X � ��=�> �K"QOK#� n#Ç\

SbQ^Y_cSXYcYc �NUD�QH�RV �N¬�VLV�

FUDQLXP ELILGXP� f

SbQ^Y_cS\Ub_cYc �NUD�QH�R�VNO¨�UR �VLV�

���=�> �#��"�I5X" �L\ ��Ia

SbQ^Y_cdU^_cYc ��VW¨�QR �VLV�

#�. �"P��� V�Q�5X���X���" Pw Q" �\#� ��=�> �L\ |Ç\L.

���=�> L\O �LÃ. ou�6

SbQ^Y_cd_cYc �NUD�QH�RV�WR �VLV�



SbQ^Y_ci^_cd_cYc � � � � � � � � � � � � ¤ <�2 �4W�. �4W��K ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � SbUcd

FUDQLRV\QRVWRVLV� f

SbQ^Y_ci^_cd_cYc �NUD�QH�R�VLQ �RV�WR �VLV�

���=�> �	#�O�B�X
 #�QOK UOK�Q �L\ �5W.

SbQ^Y_dQRUc ��WD�EÇH]� ��=�> ���X"R�~"P��� Z�#w

�#��"�I5X" P. ���Ã� �w �"�I5X" �Ã�-eP�m ��P� #. �"P��

P�:" L���L-��� �#�O�B��X {��e OK {#5�O#�2 � {#5�2�Ww "

�L�w��

SbQ^Y_d_]i �NUD�QH�RW �DK�PH�

���=�> ��O P. �F"P> |�Ä j�� P� �#=�"

SbQ^Ye] �NUD �QH�XP� >/�@ 	FUDQLD � ¿�>


Æq R�> ��. P�X �#��"�I5X" ��� �. 4l~ ��" �PX 4}ÇX"

L-�z �L��K |�Ç[6 �"�I5X" 4[� �. #� � 	{�-�L��
 ��#5E6

���=�>   �K�\�� r�e" KP�z�� #> �$ OK Rl� �w ��=�>

�4p¼  FUDQLDO

F� ELILGXP �4X" ^u#� �K"QOK#� O�e�. �w �"��=�>

�K
 �"�}u�K ��=�>   �4X" �"P�� Rl� �K�. |�#w #� #. ,}m"

�	�J#\

SbQdUb �NUD �WHU� �-~ Æ� �}�X� �. �w �L\ K�z �"��F#�

�~#B �{"K�z  �4X" �L\ �e#F" �L�$P.

SbQfQd �NUDK�YDW �� �|Ç\ �9}9� S"L�#. �3"�"Pw

SbUQ] �NUÇHP� ���6 �Pw �$ Q" �w P�\ �.PB ZI. ��

���#J   ��$ ��-\ �"�u #. �Ã�#� b�}I� #� � K�\��

�m�O Q" �L�#> ���� ���W~��" �. ���O"K �#��KO�"Pq OK ��

Æ� ��Ç.$ {#5W�Pw�PÇ�� 3"OM ¿�Q�6 {�_E� #� +$ �

�K�\��� r�e" �|��e �P�=�Q �"O"K +PB L�X" #� |Ç~"

�� ¶P¶w 

SbUQcU �NUÇHV� ���R> �dJ �y5qO�Pq#� cJ

�v�PB � ��B cJ  

IOH[LRQ F�� SDOPDU F� ow �Ã�-e �#�O#�\ Q" Æ� P�

4q#�. �#���B �L\ "L> s�Pe Q" "O �$ �L\ �J �w 4XK

�L��w�� |�LÃ6

VLPLDQ F� �w 4XK ow �aPÄ KPp�� �zKO�J ��B

K�\��� K#=��" �$ {#5�W�K � {#��Rz�P2 �#�O#�\ r#E~" Q"

�KO"K K��>� ��"K �OL��X L��#�� �K"QOK#�� �#��O#���. OK �

������� O#�\  

SbUQdY^U �NUH �DK�WLQ� OK �w �"����$ L�X" ���6" Pw

�K�\�� 4q#� #��$ 3�`Ä OK �T�� �. �"O"K�P�� �#�4q#.

�SP�" P2 3#pWq Q" ���� �"�P�JM |Ç\ �w �}�PpWq ��6" Pw

�4X"

F� SKRVSKDWH SKRVSKRFUHDWLQH� f

SbUQdY^U [Y^QcU �NL�QÇDV� �Q#��w ��6" Pw

K#=�" �"P. "O $73 �}�X� �. ��6" Pw ���X��PpWq �w ���R�$

��Q�R�" �X 3O�¼ �. Q#��w ��6" Pw �L�w�� R�~#6#w ��6" Pw�pWq

�}`Ä �,}u �}`Ä Rl� �"P. �¼#_5J" ,�6P6 �.
 KO"K K�>�

�#�LF"� P�Q Q" �w L�5W� �R> �K �"O"K �"Lw P� �w 	�5}ÇX"

��u"P5�q" ���Ã6 �L��\�� |�Ç[6 	Rl�
 % #� � � 	�}`Ä
 0

�KP�z�� O"Pu �K#p5X" KO�� ���~#. ^�I[6 OK #���Q�R�"

SbUQdY^Y^U �NUH�DW �¬�QLQ� �����6" Pw

����6" Pw�p�Wq �W�~�.#5�� ��#��� {�_E�� ���6" Pw L�OL��"

��#�[� �"���Ä ��. �����6" P�w �O"OK" ¿qK 4ÄPX �P�z �Q"L�"

�K�O�� O#w �. ���`Ä �K�6 � ��}w KPÇ}�Ä �_�I[6

SbU]QcdUbYS �NUHP �DV�WHU �LN�

�P5X#�Pw �}`Ä �. b�.P� �Æ�P5X#�Pw

SbU^Q �NUH �QDK� >/�@ �n#Ç\ #� �zL�P. �	FUHQDH � ¿�>


SbU^QdUT �NUH �QÇDW�LG� ��zL�P. �"O"K #� O"K�Py�w

SbU^QdY_^ �NUHQ�D �VKXQ� OK �Ã�-eP�m �zL�P. K#=�"

�\#� R�Pu {�-}z �zL�P. �"O"K P�#i �4�X�P5�O" �-~ n"Pe"

�Æ���6P1�� {�}E�Æ� OK s�}Ã6 Q" V2 �$ �L\ �L�w�PB Q"

SbU^_SidU �NUH �QDK�V ÇLW� EXUU FHOO� f

SbU`YdQdY_^ �NUHS �¬�WD�VKXQ�

�L�\ �L��#�X �"L�¼ ��-�\ Æ[J �"L�¼ ����X#5�2P��w
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^I[� "O �p}J ���"Lu C�dX ��#5E6 {#_6" |E� �w �LÃ�
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#. �.Pw L�Ww " �K ��T�Ww " O#[q O"Lt� ,WF P. �w ��T�Ww "
� �T��Ww " v#Çp��" �E���   �K�\��� ,�wP�6 ��.�}z���
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SedT_g^ �NXW �GRXQ� ÆB�w Np�� Æ� K#=�" ���"K 3#w
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���"L�K {�Ç�6�w   �L�w�� +�XO {#�}6�2" {#_6"
HQDPDO F�� SULPDU\ F� �#��� ��O P. ¿u"� ��#[m
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�#��O#���. �`Ã. OK �w 4X�2 �Ç�PE6 #� �.#�5~" Z�w "�
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#�� 3#��"���F ��R=�6 P:" OK � K�\�� nP_� 3#�"��F cX�6
	3#�"��F OK
 �.Pw L�Ww " �K��#F �KQ#. s�Pe Q" #� ��#�#�z

�K�\�� Q#m$ �O#.�K � L.#��� ��6#J
FDUGLDF F� ,}u �#.Pa #� ,}u |�#w 4wPF
��-}u |Ç�X   �#��$ ��. �pu� � {�5X#�K {�5W�X |�#\

FHOO F� OK �w �Ç�S�~�qO�� � ��#���\��. ¿�#u� |Ç�X
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P�Q |F"P� |�#\ � L�K�� GO �L��w|9� L�~�6 �~�}X j#�5>"
� KL���2�� j�u� �. Q#qP5��" ��#�5�" |F"P� OK �w 6 Q#q �4X"
{#ÃqP�m )5-W� �"�O�K �w *

�

Q#q �K�\�� R5�X '1$ �$ OK
Q#qP5��" *

�

Q#q � �Q�5�� �}FP� O#�B Q" |Ç[5� 0 Q#q �4X"
��~�}X �JPB   �L[w�� {�e�LÃ. |Ç�X 6 Q#q �#y�� #6 �w
FLWULF DFLG F� �Æ�P5�XL�X" 	�JPB
 |Ç�X

WULFDUER[\OLF DFLG F� f

&RUL F� �$ s�Pe Q" �w ��W��#Ç� ��O�w |Ç�X
s�P�e Q" � |��F L-w �. L�~�6 3�`Ä �}�X� �. �w �6#5w�
�KKPz�� Q#. 3�`Ä �. � K�\�� Rw�}z �. |�L-6 R�S����w�}z
JOXWDP\O F� �#�L�X" {#t5�" Æ�~�.#5� |Ç�X

�#�{�}X |J"K �. ����$
KDLU F� �S#�$ |�#\ ���zL�Q |F"P�

��S�}6� �S#6#w
.UHEV F� WULFDUER[\OLF DFLG F� f �V.Pw |Ç�X
.UHEV�+HQVHOHLW F� XUHD� f

PHQVWUXDO F� �w ��h�� Æ�S�~��R�q 3"P��l6 �O�K
�. P=�� � L�K�� GO P5��L�$ OK �Q |9� L�~�6 �O�K {�e OK
�K�\�� �S"� �"O Q" �R�P��J �O"Lt� � P5��L�$ �-W� YR�O

��zLÄ#u |Ç�X  
PRVTXLWR F� OK �w #�O�#� |y�" �zL�Q Q" �"�O�K

�KONz�� �#.R�� �[2 �L.
QLWURJHQ F� #��$ s�Pe Q" �w �F"P� ��S�P5�� |Ç�X
|Ç\ �. � K�\�� ;"PI5X" +$ � v#J �#�3"P5�� Q" �S�P5��
� L�$�� OK �L�Q �#��W��#zO" OK #����6�P2 � ����$ �#�L�X"

�K�\�� #�3"P5�� �. |�L-6 �O#.�K 4�#�� OK
�#��P5w #. �}�X� �. #�3"P5�� �. �S�P5�� |�L-6 ��

�#�L��X" 4J#�X � �#�#�z �}�X� �. #�3"P5�� ;"PI5X" ��
�. ���$ ��Pz Æ� �L\ �q#a" s�Pe Q" #����6�P2 � ����$

�L��\�� L�~�6 R5�X�5q s�Pe Q" �w �6#-�wP6
� 3#�"��F �}�X� �. �#�#�z �L\ �KO�J ��

�}�X� �. �L\ ¿qK K"�� s�Pe Q" v#J �. �S�P5�� 4[zQ#. ��
�3#�"��F � �#�#�z ��R=6 � ÈP� P:" OK #� 3#�"��F

RUQLWKLQH F� XUHD F� f ���5��O�" |Ç�X
RYDULDQ F� �"L�I6 OK Æ�S�~��R�q 3"P��l6 �~"�6

���"L�I6 |Ç�X   ��O"Nz Æ�I6 �}FP� OK
UHSURGXFWLYH F� 3"P��l6 |Ç�X �|9� L�~�6 �JPB
#6 Æ�I6 C#t~ �#�Q Q" �Q �}X#�6 �#��"L�" OK Æ�S�~��R�q

�|9�L�~�6 �JPB   ��#��"Q � �y}�#F �#�5�"
VH[ F�� VH[XDO F� O�e�. �w Æ�S�~��R�q 3"P��l6 ��
O"KO#.P��m 8���� �"O"L�#5�W2 {#5��S �#��"L�" OK �h��

��W�> |Ç�X  �K�\�� K#=�"
�W�>P�m O�e�. �w ��W��#zO" OK �W�> |9� L�~�6 �O�K ��

�L�w�� |9� L�~�6 ��

WULFDUER[\OLF DFLG F� �Æ�}�Ww�.Pw �P6L�X" |Ç�X
K"��� �#�{�Ç~��� &R

�

����X"L�Ww " ��#�� vP5[� P�W�
|Ç�X KO"� $ ��R�$�w |�5X" 3O�¼ �. #��$ P9w " �w �5J�X
�#�Z�w "� �"P. ��#��dX"� ���A�� |Ç�X ��" �L��\��
#���P5�Ç~" �KP�w �K#��$ s�Pe Q" � L�w�� ���6 Æ�55�X��.
�K�\�� L�~�6 $73 L�~�6 4Ä#. ��P5Ç~" {#t5�" �P�=�Q �"P.
XUHD F� OK �w Æ�~�.#5� �#�Z�w "� Q" ���Pz ��O�" |Ç�X
��5��O�" Q" �K#p5X" #. v #����$ �$ s�Pe Q" � L��K�� GO L-w
|�L-�6 �O�" �. |u#� �"��Ä �. Æ�}Ç�X O�e�. �L\ �Q#XQ#.

�K�\��
XWHULQH F� P5��L�$ �zLÄ#u |Ç�X {�e OK �w �"�L�L2
�K#��$ 4W�X�5X��. ���R�z ���� �"P�. "O �$ � L�K��� GO

���FO |Ç�X   �KQ#X��
YLVXDO F� � ���FLV�UHWLQDO �JPB |�L-6
|�W�#5�2 ���w #�����W2�" #��. �"P���� DOO�WUDQV�UHWLQDO

K#=�" 8Ä#. �w L�w�� Q#m$ "O �O#[.$ � L�w�� K#=�" �Ç�P5Ç~"
���#��. |Ç�X   �K�\�� ��#��. �WF ,_ÄV~#1��"

SiS\USd_]i �V¬�NOHN �WDK�PH�

���#zT� �W> Q" �"�Ãdu �5\"KP. ��
�Æ}2 ��#zT� ��\#F Q" �[I. �5\"KP. ��

SiS\YS �VLN�OLN� #� |Ç�X L�B #� Æ� �. b�.P� �Æ�}Ç�X
��#����\ 3#-�wP�6 KO��� OK ���JPB L�B #� Æ� OK �K"K GO

�K�O�� O#w �. K�J �5W� OK #��6" Q" �"�t}F �"O"K
SiS\YdYc �VL�NOÇLW�LV� ���#zT� �W> +#�5~"
SiS\ �_�� �KPz ��Ã� �. >*U�@ ��}w �R>

��[B ��#zT� �W> ��L��w K�Ä
SiS\_SX_b_YTYdYc ��NRU�RLG�L�WLV�

�L���O�w � ��#zT� �W> +#�5~"
SiS\_Sbi_dXUbQ`i ��NUL�R�WKHU �DK�SH�

�K�O�� O#w �. ��w�}z �#�OK OK �w ��#zT� �W> K#�=�"
SiS\_TYQ\icYc ��GL�DO�¬�VLV� �#�� b#-6O" K#=�"

���w�}z OK �L���O�w r�q�#`q � �[B ��"Lu Æu#6"
SiS\_TYQdXUb]i ��GL�DK�WKHU �PH�

���P6#�K �}�X� �. ��#zT� �W> Q" �[I. ,�PI6
SiS\_YT �VL�NORLG� 3O�¼�. P�l5� s}J #. �5�_I\

��O"�K"   ��zKPWq" � �HODWLRQ� �\�J
SiS\_[UbQdYdYc �VL�NOR�NHU �DK�WL �WLV�

���#zT� �W> � ���Pu +#�5~"
SiS\__hiWU^QcU ��RN�V¬�MHQ�ÇDV�

�Q#5��X ��L��z #5X�P2 Q" ��R> �Q#�T�Ww "�}Ç�X
SiS\_`X_bYQ ��IRU�H�DK�

OK �p}J ��"Lu O�E� Q" �[B n"PE�" �$ OK �w ��#�O�q�P5�
�KO"K K�>� ��#��. �5X��2 3#Ç�PE6 +#�m

PLQXV F� LQF\FORSKRLUD� f
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SOXV F� H[F\FORSKRULD� f

SiS\_`YQ �VL�NOR�SH�DK� �O#=��#� �Ä�� �#�2�}Ç�X
K�>� �LÄ � KPp�� {#5�.O" �PpF Æ� K�>�3O�¼ �.�w �}�#Ç6
#�� �Ã�-e P�#i OK ��"L5." 3O�¼ �. �$ K�>� #� �[B �Pw
OK �"�~�~ �L�"Q |Ç\ �. �$ �K�. K�>�� #� ����. �"Ltq ��#z�K

�K�\��^I[� 4�.O" ��#.
SiS\_`\UWYQ �VL�NOR�SOH �MH�DK�

��t.#d6 <}q ���#zT� �}`Ä <}q ��T}2�}Ç�X
SiS\_`\UWYS ��SOH �MLN� �T}2�}Ç�X �. b�.P�
#�� � �$ �L��wK#=��" #�� �T}2�}Ç��X �}��X� �.�L\ ^I[�

�K�\ �T}2�}Ç�X ,>�� �w ���O"K
SiS\_`b_`Q^U ��SUR �SÇDQ� x�O�. Q#z ��#2�P2�}Ç�X
�"��Ä �. �w &�+� {��Pq #. O#=p�" |.#u � {#Ã5\" |.#u O#�W.

�KP�z�� O"Pu �K#p5X" KO�� �u#[�5X" �WF�. ��O"K
3iS\_`c �VL�NORSV� 4IX Q" �W�> �V2�}Ç�X
�#.R��� �$ Q" ��#����z �w �FUXVWDFHDQV� #2L�. �#5X�2

�L�5W� U�~�Ç��w "OK � ���P6�.�}�p�K
SiS\_`c �VL�NORSV� �#�2�}Ç�X �. �5-� ���>

F\FORSLD� f

SiS\_b_dQdY_^ �VL�NOR�UR�WD �VKXQ�

�4p¼  F\FORURWDU\ � WRUVLRQ 	�
 f
SiS\_c`_bYQcYc ��VSDK�UL �DK�VLV

]�_J �. "O�1X�}Ç�X V�> Q" ��$�Q�6�P2 Q" �\#� 4��pÄ
����" ^t� �. �5-� �"O#��. OK �T�� �. �w &� FD\HWDQHQVLV

{#��X" � �L��wK�Ä �\O"�z �O#��. 3O�¼ �. � K�\�� �L�K
�L�w�� Q�P. �Ç.$

SiS\_dXi]YQ �VL�NOR�WKL �PH�DK�

F\FORWK\PLF GLVRUGHU� f �#���6�}Ç�X
SiS\_d_]i �VL�NORW �DK�PH� ���#zT� �}`ÄYP.
SiS\_db_`YQ �VL�NOR�WUR �SH�DK�

O�`F OK �p}J ��"Lu O�E� {�F �[B Æ� ���"K n"PE�"
�K�\�� ���. �K �. P=�� �w ��#��. �5X��2 Æ�PE6

SiUcYc �VL�H�VLV� �4p¼  F\HWLF ��y}�#F
Si\Y^TUb �VLO�LQ�GHU�

�4p¼ F\OLQGULFDO ���"�5X"   �|Ç\ ���5X L�#> �W> ��
��"��"�5X" �XLÄ ��

D[LV F� D[RQ	�
 f
Si\Y^Tb_YT �VLO�LQ�GURLG� �	��"�5X"
 OL�}�X ��-\ ��
vQ#� � «K Æ� 3O�¼ �. �w 3�#p5� �#[�� #. �O"OK" 4Ww ��
��O P. #� � KO�J�� @�2 ,}m" � K�\�� Æ�O#. <�OL6 �.

�L�$�� OK �t}F 3O�¼ �.YK�J
Si\Y^Tb_]Q �VOL�LQ�GUR �PDK�

DGHQRLG F\VWLF FDUFLQRPD� f ��
Q" |Ç[5�� P�X � 3O��¼ 4X�2 ��J Y�J O���6 �Ä�� ��

O"�� �}�X� �. �w {#�}6�2" �#�{�}X �OL�}�X �#��K�6
�4X" �L��\ �e#����F" �~#������ �K#����� Q" �Ç�O#����.

�4p¼  F\OLQGURPDWRXV

Si]R_SU`XQ\i �VLP�ER�VHI �DK�OH�

VFDSKRFHSKDO\� f L��#� s�#u PX
Si^_`X_RYQ �VLQ�R�IR�EH�DK�

�xX Q" �td��P�m UP6
Si`Y_^QdU �VLS�H�R�QÇDW�

�3#���2�P2 �#5�2�}Ç�X �"P. 86$1 �.#I5�" �#�
Sibd_cYc �VLU�WR �VLV� �Q�p�w ��

�#��"�I5X" |Ç\ P��l6 ��
3ic �	���5W�X
 F\VWHLQH ��
Sicd �VLVW� ���#9� ��
� �L\ Y�Pp� ���}6�2" #. �w �L. �5W. � �Ã�-eP�m �PpF ��

�4X" L�#> ���� �K#� #� ¿�#� ��#F
�$ �e OK �w ]#J �#�|y�" �zL�Q �JPB OK �"�}FP� ��

�L�P�z�� O"Pu gq#E� �O"��K OK #�|y�"
DGYHQWLWLRXV F� �>O#J �W> Æ� n"Pe" OK �w �5W�w

�K�\�� |�Ç[6 "K�Rz " #�
DOYHRODU F
V �#�{���~$ j#W6" ��~���~$ �#�4W�w
Py�LÇ� OK #��$ �#��l�6 �zO#2 P:" OK 4X" �Ç�� �w ���O

�L��w K#=�" |X�6#���2 � L��\ �#mK"
DQHXU\VPDO ERQH F� �Æ�5�~��5X" ��J Y�J �Ã�#a
#. � K�\�� K#=�" �wK�w �"O�K OK ���Ã� �w ¿�PX L\O �"O"K
��"�I5X" �#��l�6 �}�X� �. �w ��J Q" P2 Æ�5W�w �#�#`q
4W��w   �K�\��� ^I�[� L��"�L�\ Y�Pp�� �P-��q #��

��"�I5X" ��W�O��$
DUDFKQRLG F���. OK �w ¿�#� Q" P2 4W�w �L����w " O$ 4W�w
L�����w " O$ �#�[m �}��X� ��. � KP�z�� O"Pu T����51~ �#����

�4X" ¿u"� ���}�X n#Ç\ OK ���Ã� � K�\�� Y�Pp�
%DNHU
V F� P:" OK �w ��"Q 4[2 ��F#� OK ��O�6 �PÇ�. 4W�w
K�>� �. �#[m #� �W�w Æ� OK O�_E�{#�����X ¿�#� �L\ K"Q$

�L�$��
%HOVVLJ F
V �w �Ç�5W�w �#�#`q �x�W}. �#�4W�w

�L��\�� K#=�" ��Ç-\ c�E� OK
EOXH GRPH F� �w �#5W2 ��JY�J �X#-5F" 4W�w

�K�\�� �L�K �.$ x�O �.
%R\HU F� P�Q UO�. �L\ ÈOR. �P��. 4W�w

���� �"�I5X"
EUDQFKLDO F�

n#�Ç\ {#�}6�2" �#�#t. Q" �KPz �-�#> DdX Q" �w �5W�w
U��u �����X � ����K ��. OK ���Ã� 	�t}F O#�\
 �"�T�#�

�KP�z�� �#[�� �t}F
EURQFKRJHQLF F� 4W�w �Ä�� �Æ��S�Ç��P. ����XO#w
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��"�> Q" � K�\�� K#=�" ��O #� �5X#�L� OK ���Ã� �w �K"QOK#�
�#[�� {#�Ç��P.��w " P6 4JOK |�Ç[6 {�e OK �Ã�-eP�m �KQ
��#�F 4X" �Ç��� �w �[��P. ���}6�2" �}�X� �. � KP�z��

�K�\�� Y�Pp� L\#. �E\P6 P¼#�Ä
FKRFRODWH F� � �P�6 K"�� ��5E� 4W�w ��6�Ç\ 4W�w
�R�P���J {#-�K �. ��OL�X��� ¿�=6 Q" �\#� L��#� 4.P\

��Ãa��
FKROHGRFKDO F� �K"QOK#� Æ�5W�w j#W6" �v�L}w 4W�w
584 KOK 8Ä#�. 4X" �Ç��� �w vP5[� ��"Pp¼ �"P=�

�L\#. 4��Ä ��L. #� � K�\ Å"Pp5X" #� ,6 �#uP�
FRQJHQLWDO SUHDXULFXODU F� �#mK" Q" �\#� 4W�w
#. �wY�z�~�|�Ç[6 OK {#�Ç�"P.U�u����K ���~�" |�#w #�

�KO"K b#-6O" DdX ��O OK �\�z �y5qO�Pq Æ�
GHQWLJHURXV F� ;#6 �w ¿�#� ��#F Æ��S�5��K" 4W�w

�L�w�� �e#F" �KR� ��"�> �w "O ��"L�K
GHUPRLG F� ��JY�J ���Ã� ��6"P6 �Ä�� �L����OK 4W�w
#�. �L�\ Y�Pp�� �P-�q �O"��K � k~#. {#�OK�5w " P¼#�Ä #. �w
� ��� ���6" Pw K"�� ��#F � K�\�� ^I[� s-d� ���}6�2"
)-~#m �4X" �-_Ä 4q#. #� �"L�K �"�I5X" P�h� �K"�� ��#z

�K�\�� K#=�" �"L�I6 OK
GXSOLFDWLRQ F� �K"QOK#� Æ�5W�w �O#=��#�
OK �w �$ O�#=� �Ãdu�L\ ��#6 �K Q" |Ç[5� YO"�z �#y5XK
GO �P� � ���}�" OK ��� Q" P6¿�#\ � LÃt� #6 �#�K Q" �dt� P�

�L�K��
HFKLQRFRFFXV F� K\GDWLG F� f �U�w�w���w " 4W�w
HQWHULF F�� HQWHURJHQRXV F�#� ��B Q" �w �"�K�O 4W�w

�KP�z�� �#[�� �"�K�O �"P=� P�W� OK �"�W�w
HSLGHUPDO F� ��JY�J 4W�w �Ä�� �{#�OL�2" 4W�w
P�:" OK 4W��w ���" ��� {�Ç�~�q ���}6�2" #� �OL�2" Q" s5[�
Q" P�2 � L�$��� K�>� �. �OK |J"K OK ���}6�2" �L\ O�_E�

�4X" L�1�~ Q" O#\PX L�"Q K"�� � ��6" Pw
HSLGHUPDO LQFOXVLRQ F�PX OK �w {#�OL�2" 4W�w �Ä��
�L��\ �R���6" Pw �\Ppy�X ���}6�2" �}�X� �. � ��6 #� �KPz

�K�\�� K#=�" O���"Pz ��� �"O"K
HSLGHUPRLG F� �L����OL�2" 4W�w
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�L�\ �R�O��#�P�. ÈP��   �L�P���. |�#Ç6 Q" �¼#J |F"P�

�{�}X
VRPDWLF G�

�	��L.
 ��#�W> ÈP�   �{�}X �6#�F �#�4�~#Ãq ��� ¿du
TURY\Ydi �GH�ELO �¬�WH� DVWKHQLD� f �oÃa  
TURbQ^SXUb U^ji]U �GH�EUDQFK �HU�HQ �]ÇLP�

HQ]\PH� f ��Ç\ �J#\ ��R�$  
TURbYTU]U^d �GD�EU ÇHG�PDZ ��>)U�@

�Ã�#�a Æ� Q" �KP� 4q#. #� �>O#J �K#� �5\"KP. ��#�L�P.K
4q#�. ��w ��#y��� #6 �$ O�#=� 4q#. #� ���pÄ #� Æ�6#��P6
��F"P> YP. �}�X� �. KP�z O"Pu L�K ½PÃ� OK n"Pe" �~#X
�KP� 4q#. R�~ �. OK#u �w ���R�$ �L�~#� #� 	�F"P> �#�L�P.K


�	���R�$ �#�L�P.K
 L\#.
TURbYc �G¨�EUH �� ��>O#J �K#� #� �KP� 4q#. Q" �6#Ãdu
DdX �. |\ 3O�¼ �. �w ��P� �>O#J �K#� �Ç\R1�"L�K OK

�L�"Q K"�� #�#t.   �4X" �L�-WB �"L�K
TURd �GHW� ��K�. O#Ç�L. �K�.½�Pt�
R[\JHQ G� �SP�" ��6"L�Ww " �#�L��" Pq OK L�#. �w ��T�Ww "
KL=�� |�L-�6 O�h��� ���. L�L��\ YQO� � 4�~#Ã��q Q" V2
�. �L\ ��R=6 $73 � 3#pWq ��6" Pw � Rw�}z �.Æ�5w�L�X"

�KP�zO"Pu nP_�KO�� #��$ �}¼" 4�Ãa�
TURe\[Y^W �GH�EXON �LQJ� �5\"KP. ��~�}X Z�#w

���"KQ�=F  ��Ã�#a Æ� �L��K |�Ç[6 �K#� �hÄ" ZI.
TUSQ\SYVYSQdY_^ �GH�NDO �V¬�I¬�ND�VKXQ�

����X#Ç�p�W}wK
��"L�K #� �"�I5X" Q" ��W}w �#�Æ�� �5qO 4XK Q" ��

���W}w �"O"K �K#� �L\ �5\"KP. L��"Pq ��



TUSQ^^e\QdY_^ � � � � � � � � � � � � � � � ¤ 4p� � |�B �4W��K ¤ � � � � � � � � � � � � � � TUS_]`_cYdY_^

TUSQ^^e\QdY_^ �GH�NDQ �X�OD �VKXQ�

�{��#w �K��� ;O#J � �5\"KP.
TUSQ^dQdY_^ �GH�NDQ�WD �VKXQ�

�$ �KPw "L>
 ¿�#� Æ� ��O P. ¿u"� n#p\ 4�Wu �KPw "L>
�	��P�Q 4�Wu OK ¿u"� +�XO Q"

TUSQ`YdQdY_^ �GH�NDS �¬�WD�VKXQ�

�	�"�I5X" #� ���> �"��F PX �9�
 PX �5\"KP.
TUSQ`ce\QdY_^ FDSVXOHFWRP\� f

UHQDO G� Q" �[I. #� �#�6 �5\"KP.
���}w {�W1w

TUSQbR_hi\QcU �GH��NDKU�ERN �V¬�OÇDV�

{�Ç~��� �5�\"KP�. ��w Q#��~ ��Pz ��R�$ j�� P� �Q��Ww�.PwK
�L�w�� R�~#6#w "O Æ�}�Ww�.Pw �#�L�X" Q" �.Pw L�Ww "�K

TUSQi �GH�ND �� ��KP� K"�� ��R=6 ��
��L�X�2 �L\ LX#q  

�	�P�2 OK �9�
 {R�6 L��"Pq ��
EHWD G� KLÄ �$ OK �w O"L�#2#� L�}w����K" O Æ� �5W� ��R=6
�"O"K �OM |�Wz �=�5� OK ��6" KLÄ #�" L�w��� P��l6 ��P>

�L.#��� P��l6 Æ� KLÄ #6 	#5.
 4-9� #� �p�� O#.
WRRWK G� ��"L�K �zL�X�2

TUSUTU^d �G¨�VH �GHQW� �4X" �L\ 3�q (P�J" �w �KPq
TUSU\UbQdY_^ �GH�VHO �HU�D �VKXQ�

�4ÄPX #� �"R�� OK Z�#w
HDUO\ G� OK 4u��Z�#w �. ���> ,}u �#.Pa Z�#2 OK
L��w   �K�\��� �5p�z ��FO ½#-t�" j�P\ #. �"P�� �#.Pa

�,}u �#.Pa UOK�Q �L\
ODWH G� �"ONz Z�#w �. ���> ,}u �#.Pa Z�#2 OK
�5p�z �$ Q" V2 #�� ���FO ½#-t��" P9w "LF �#�Q OK �#.Pa
L��w   �L\#�. ���> �Ww�1�� ��#[� 4X" �Ç�� �w K�\��

�,}u �#.Pa UOP�K �L\
YDULDEOH G
V L�w �PX Æ� �. ,}u �#.Pa Z�#2 OK
b#-�6O" � 3L�� 3L�\ �w K�\�� �5pz �#.Pa �"ONz �L\
4�~#Ã�q Q#�m$ ��. P=��� � L�w�� P��l6 �FO ½#-t�" #. #��$
OK n#� L�. �L\ �KP[q P�h� Æ�PE6 �. HX#2 OK È "� ,_Ä

�K�\�� P-�~ �}FP� ��~�"
TUSU^dUb ��VHQ �WHU� �Ä�� �5J#X #� �F"Pe
�XL�Ä ��#��. RwP� Q" �$ ��#��. O�E� �w �[B �"P. �XLÄ

�L�w��� O�-Ä
TUSUbURbQdU �GH�VHU �̈ �EU ÇDW�

�5�W. #�� Rl�� �u#�X ¿d�u s�P�e Q" �Rl�� KPÇ}��Ä nNF
�w ��"��F �R��2 RwP� OK O��Q#. � vP5[� L�6�O#w �#��#�P\
�-_Ä �#���#[� #. �w �KPq #� � L\#. �L\ �K#�$ �E� ��" �.

�L\#. �L\ Rl� ,�X$ O#BK �.#[�
TUSX_\UcdUb_\YjQdY_^ �GH�NR�OHV �WHU�RO�¬�

]D�VKXQ� ���J {�P5W}w C�dXZ�#w
TUSY� �O"Nz�#� OK ��K Æ� ��Ã� �. >/�@ ��}w �R>
OK �w �LF"� Q" ��K Æ� Z�#�� �"P. �P�z �Q"L�" �#�LF"�

�K�O�� O#w �. 	����
 K�\�� Pw M �$ |.#t�
TUSYRU\ �GHV �¬�EHO� �#�. �"P. �w �LF"� �|.�XK
#�� �Ç�P5�Ç~" ��P��� ���Ã��
 K�O��� O#�w �. �P�� �K 4-W�
)-�Pt�6 |. �XK Æ� �|. ��K Æ� #. 4X" {K#Ã� � 	��"��\
Y�z �w ��"��\ ��P�� OK n�5J" ��P6ÆB�w #. 4X" {K#Ã�

�4X" �$ ��#X#�\ �. OK#u �#W�"
TUSYTeQ �G¨�VLG �X�DK�

��P6s��Ä �#�95X" �. �$ �#�6 �w �}�#F �FO P5��L�$ �$�L�XK
�4p¼ GHFLGXDO �L�w�� YR�O �#��"Q �#y�� OK ���

EDVDO G� G� EDVDOLV O�e �. �w $�L�XK Q" �[I.
|_5� P5���� �. � KP�z�� O"PuÆ����O�w v#X P�Q OK ��t5W�

��"�LÄ#u �$�L�XK   �K�\��
FDSVXODU G�� G� FDSVXODULV �P~�W1w �$�L�XK
Æ����O�w v#X ��O P. ��t5W� O�e �. �w $�L�XK Q" �[I.

�4X" ¿u"� �FO �PpF ��P.�O OK � KP�z�� O"Pu
SDULHWDO G�� G� SDULHWDOLV �. "O �FO �w $�L�XK Q" �[I.
L�\O � �L�\ �5\#w |E� ��#. � P�Q OK ¿u"� se#�� OK R>
P~�W1w �$�L�XK � �"�LÄ#u �$�L�XK ,�6P6 �. �w 
 Æ�I6

��O"L> �$�L�XK   �L�w�� Y�Pp� 	L��\�� �L��#�
TUSYTeYdYc �G¨�VLG �X�L�WLV� {#�P5w #. �O#��. �Ä��

�K�\�� $�L�XK OK �6"P��l6 K#=�" �. P=�� �w
TUSYTe_cYc ��R�VLV� #� ��$�L�XK 4q#. K�>�

�#=.#� |E� OK �y}�#F P5��L�$ �. ��-\ 4q#.
TUSYTe_ec �G¨�VLG �X�XV�

��P�\ �#��"L�K �K#5q" L��#� Å�}. �#�Q OK YR�O #� �K#5q"
TUSY\YdUb �T<� �GHV �¬�OH�WHU�

�P5�~�}�� ��� P5�~ 	����
 ��K Æ� �P5�~�XK
TUS\Y^QdY_^ �GHN�O¬�QD �VKXQ� F\FORSKRULD� f

TUS\YfU �GH�NOÇLY�� �[I. ���6#�$ OK �<w #� O"L-�\ DdX
��~�" O#�\ �� «K 4�Wu OK ��#w �w �AI� 	����Pw 
 V��O� Q"

�4X" ¿u"�
TUS\YfYc �GH�NOL �YLV� >/�@ GHFOLYH� f

TUS_\_bQdY^ �GH�NXO �HU�D �VKXQ�

��KPw L�pX x�O �5\"KP. ��
�x�O �5qO 4XK Q" #� �"Ltq ��

TUS_]`U^cQdY_^ �GH�NRP�SHQ�VD �VKXQ�

�y��6 #�. ��w �q#w ��J YKPz �O"PuP. OK ,}u ��"�6#� ��
�K�\��^I[� �K" � �L�O� �#t5F" Vp�

Q" �. P=�� �w �Ä#qK �#��W��#Ç� ^t� �Ç\R1�"�O OK ��
��"P-> �LÄ   �K�\�� 4�_I\ �L��P[�2 �zL�\#2 ��

TUS_]`_cYdY_^ �GH�NRP �SDK�]LVK �XQ�



TUS_]`bUccY_^ � � � � � � � � � � � � � ¤ 4[� � |�B �4W��K ¤ � � � � � � � � � � � � � � � � � � � � � � � � TUVUSd

�#��$ �L��K |�Ç[6 �"R>" �. ,wP� �#W>" ��R=6
TUS_]`bUccY_^ �GH�NRP�SUHVK �XQ�

�#��hpE� OK �w �K"Pq" � �#¼"�m Q" �T�� �. O#[q �5\"KP.
� �L. �L\ �L��J Q" �P�y[�2 O�h�� �. L��w�� O#w �.$P�Q
���"KQO#[q   �L��w�� K�Ã¼�#. 3#Ä#p6O" �. �w �K"Pq" Q" R��
FDUGLDF G� �,}u Q" ��"KQO#[q
FHUHEUDO G� �5\"KP. �}�X� �. ��=�> |J"K O#[q Z�#w
���=�> Q" ��"KQO#[q   ���#\ 4IX YP. � ��=�>0}q

G� RI KHDUW ���6#�� ��}I6 #. �"P�� ���6��KO#Ç�P2
�,}u Q" ��"KQO#[q  

PLFURYDVFXODU G� �"P. �2�ÇX�PÇ�� �F"P> |�Ä
��}u�X,_Ä �T~"O�� �#�OK

QHUYH G� �5\"KP. �}�X� �. ,_Ä ��O Q" O#[q �5\"KP.
�,_Ä Q" ��"KQO#[q   ��L��wx�6 ��"�I5X" #� �P-�q 4q#.

G� RI SHULFDUGLXP G� RI KHDUW� f

G� RI VSLQDO FRUG �}�X� �. j#I� Q" O#[q �5\"KP.
�5�qO �P�q ��6#��� Q" �\#� 4X" �Ç�� O#[q ��"
 ��F"P>
�j#I� Q" ��"KQO#[q   �	L\#. �P�m ��"�I5X" �5WÇ\ 3#Ãdu

TUS_^WUcdQ^d �GH�NRQ�MHV �WLQW�

��O�6 #� �#t5F" Z�#w �. |�#�5� ��
��#t5F"La   ��O�6 #� �#t5F" �L��K Z�#w ��O"K ��

TUS_^dQ]Y^QdY_^ �GH�NRQ�WDP�¬�QD �VKXQ�

Q#�z |9�� �L���w �K�~$ K"��� �`Ã. Q" ��\ #� KPq �5J#X#�O
���"KQZ��$   ��P�m � ��5w "��K" O K"�� �y�>

TUS_bdYSQdY_^ �GH�NRU �W¬�ND �VKXQ�

��[�O #� ��"K �#�z Æ� �>O#J Z\�2 �5\"KP. ��
��`Ä #� �#�5J#X Æ� �P[u �K#� Q" ��#�ZI. �5\"KP. ��

TUSbU]U^d �GHN �U¨�PHQW�

�YQO" #� 4��̄w Æ� Q" �L\ �5X#w O"Lt� �Z�#w #� s�Pp6 ��
VWDGLXP GHFUHPHQWL� f ��O#���. |�}t��6 �}��FP��� ��

�4p¼ GHFUHPHQWDO

TUSbeTUcSU^SU �GH�NURR�GHV �HQV�

��O#��. �#���#[� 3L\Z�#w
TUSeRYdec �GH�NX �E¬�WXV� >/�@

�	GHFXELWXV �¿�>
 �U�5�.�wK
�ZwQ"OK 3O�¼ �. �P�zO"Pu 4�Ãa� ��L�[w Q"OK ��

�P5W. �JQ ��
�4p¼ GHFXELWDO

GRUVDO G� �4[2 �. �L�[w Q"OK
ODWHUDO G� � ULJKW ODWHUDO G�
 ��}�2 Æ� �. �L�[w Q"OK
�L�[w Q"OK � OHIW ODWHUDO G� � 4X"O ��}�2 �. �L�[w Q"OK

�	0B ��}�2 �.
YHQWUDO G� ��Ç\ ��O P. �L�[w Q"OK

TUSeccQdY_ �GH�NDK�VD �VKH�R�>/�@

GHFXVVDWLRQ� f 	GHFXVVDWLRQHV �¿�>

TUSeccQdY_^ ��VD�VKXQ�>/�@ KO�JP. �¿e#t6

�	�
 OL.Pa |Ç\ �. L��#�� �#��#�5J#X #� #�ZI.
)RUHO
V G� {#��1X" �P.�O �#��5XK {#5��y6 {"P5�� ¿e#t6

�{#pW�" R� OK O��Ç�6O �P.�O �
IRXQWDLQ G� RI 0H\QHUW �5XK {#5��y6 �5[2 ¿e#t6

�{#pW�" R� OK {#��1X"�5Ç6
S\UDPLGDO G� j#I�~"|_. ��#5E6 4�Wu ��"Lu ZI.
4�> P��l6 |.#t� 4�X �. #=�$ OK #�L��"P�2 �#��5\O P9w " �w

���P� ¿e#t6   �L��K��
TUTYVVUbU^dYQdY_^ �GH�GLI�HU�HQ �VKH�D ��VKXQ�

DQDSODVLD� f �R�#�6 �LÄ  
TUU` �GÇHS� �DdX P�Q OK �5qPz O"Pu

��t�Ä   ��EdXP�m
TU�U`YSQbTYQ\YjQdY_^ �GH�HS �¬�NDKU �GH�DO �¬�

]D�VKXQ� �OL¼ ��T�$ �KPw nPeP. �"P. �F"P> �Ä��
�K#� Æ� Q" �K#p5X" #. �KO#Ç�2" 4q#. �$ OK �w �#�OK �. ��#t�
{"P6��w ���J YKPz �$ P:" OK #6 K�\�� ,�PI6 �L��"Q�X

�L.#� Z�"Rq"
TUUd �GÇHW� GLHWK\OWROXDPLGH� f

TUVUSQdY_^ �GHI�¨�ND �VKXQ�

�;"R� 4.#>" j�qL� ¿qK   ���5wO Q" �Ä�qL� K"�� ��}I6 ��
���#���\ ¿qK |9� #��_~#J#� �5J#X nPeP. ��

TUVUS_WbQ`Xi �GHI�¨�NRJ �UDK�IH�

|�J"K ��. ��O#. �KPw KO"� Q" V2 �w j�qL� ¿qK ��E� c-a
¿�P�X �#���q" Pz���K"O #� ��L�� ��.O�K Q" �K#p5X" #. ��5wO

�K�\�� �#=�" j�qL� �O#�5J"�. �.#�QO" �"P.
TUVUSd �GH �IHNW� G¬�IHNW ��

�4p¼ GHIHFWLYH �"Ltq #� ��#XO#� ^t�  
DFTXLUHG G� K#=�" L~�6 Q" V2 �w ����#: � �Ç�5�SP�m ^t�

��.#W5w " ^t�   �K�\��
DRUWLF VHSWDO G� �$ OK �w �K"QOK#� �O#=��#� �Ä��
����O �#�P�\ � �K�Ã�¼ 3O���$ �#��� �Ã�-eP��m b#-�6O"

�KO"K K�>� �~�� ��� �#��A�OK ��#. �}¼#q�.
DWULDO VHSWDO G
V� DWULRVHSWDO G
V

OK �R�}��K ��. �O"��K #��$ OK �w �K"QOK#� �#��O#=��#�
Q#�. O"L�#�2 O��e ��. ����#�: G"O��X #� ��~�" G"O�X ^t� P:"

�L�#���
ELUWK G� Æ�S�~�qO��3O�¼ �. L~�6 �#y�� OK �w �"�_�t�

�KO"K K�>�Æ�~�.#5� #� 	�W�qO�� V�K

FRQJHQLWDO G� ELUWK G� f�K"QOK#� ^t�  
FRQJHQLWDO HFWRGHUPDO G� {#�OK�5w " �Q�1W�K

��K"QOK#� {#�OK�5w " ^t�   �Æ�6�OL���$
FRUWLFDO G� ��L. ��JY�J �L\ vQ#� �{#Ç�6O�w ^t�



TUVU]Y^YjQdY_^ � � � � � � � � � � � � � � � ¤ �� � |�B �4W��K ¤ � � � � � � � � � � � � � � � � � � � � � TUVYSYU^Si

�q"Pz��K"O OK �w 	�P[u
 {#Ç�6O�w �"�I5X" K�LE� �4��Ä
�K�\�� �K"K ^�I[6

HQGRFDUGLDO FXVKLRQ G
V �"�O"��K ^�#t� Q" �Ä"��"
�u#�. Q" ��w �KO#w�L��$ �#�Æ5[~#. |�#w #� �#mK" Q" �\#�
�R�}��K vP5�[� �"P=�� �L�#� �u#. #6 ��~�" G"O�X �L�#�

�4X" P�l5� ��d.
DWULRYHWULFXODULV FRPPXQLV � DWULDO VHSWDO G� f
ILEURXV FRUWLFDO G� 4��Ä ��L. ÆB�w �Ã�#a
�. �"�I5X" VÇ6O�w |J"K OK K�>�� ��P-�q � Æ�5�~��5X"

��wK�w �"O�K OK Q"OK �#��"�I5X" �R�q#5� ��F#� �T��
ILOOLQJ G� �LÃ� �zL\P2 OK �Ãa��^t� j�� P�
�L��K �q"Pz��K"O OK ��O#. ��t�6 Q" V2 �w �K�O #� ��KQ"�K

��zL\P2 ^t�   �K�\��
JHQHWLF G� ��Ç�5�S ^t�   GLVHDVH� f

OXWHDO SKDVH G� OK P5��L�$ |�#w #� �E\P6 |Ç\ P��l6
ct�X ,>�� L�"�6�� �w �zLÄ#u |Ç�X {#�6�~ �}FP� {�J

�K�\ �6K#Ä
PHWDSK\VHDO ILEURXV G�

ILEURXV FRUWLFDO G� f ��
QRQRVVLI\LQJ ILEURPD� f ��

QHXUDO WXEH G� �L[� �5W. 3O�¼ �. �}�#Ç6 �O#=��#�
#�� �~#pW�#��$ |�-�u Q" �6��Ç[� 8Ä#��. ���w �-_��Ä �~�~

��-_Ä �~�~�L�#�Q#.   �K�\�� "L�p�.#��1X"
UHWHQWLRQ G� ��#X" �KO�$ Pe#J �. #� ���zQ#. OK ^t�

��O"L�y� ^t�   �¿�#u� #� K"LÄ"
VHSWDO G� b#-6O" �. P=�� �w �-}u �O"��K OK ^t�

��O"��K ^t�   �K�\�� ,}u 3"PpF �#�� �Ã�-eP�m
YHQWULFXODU VHSWDO G�

OK ��d. ��. �O"��K �$ OK �w ,}u �K"QOK#� �O#=��#� �Ä��
|�#�w �L[� �5W. P:" OK ,}m" �P-�q #� ���`Ä �#�ZI.

�L�#��� Q#. ���"K O�e �. ��d. ��. G"O�X O#-~�. �O"��K
TUVU]Y^YjQdY_^ �GH�IHP �¬�Q¬�]D�VKXQ�

���#�Q �W�> 3#�¼�_J �"Ltq
TUVU^cU �GH�IHQV ��

�j#qK   ��zL�K,�X$ P."P. OK KPq 4hq#E� nL� #. �O#5qO
FKDUDFWHU G� ¿-e �L��w^I[� 4p¼ P�
O��e ��. O"LqL� �5wPF {#�Ä" OPÇ� �#=�"
 �-~#u O"�e" |9�
	O"KP�w #�� O#5�qO �K�. �y5J#X
 K���"� #� YPy� 	�K#ÄP�m

�L�w�� |�Ä �Ä#qK ��W�#Ç� �"��Ä �. �w
LQVDQLW\ G� �KPq �A�#�B �$ U#X"P. �w ����#u ����p�
"P-� 4�~��W� Q" L\#. ���> �. �5-� 4�#�> +#Ç6O" �#y�� OK

�K�\��� �5J#�\ �P=� � K�.L�"�J
TUVU^cY^ �GH�IHQ �VLQ� �#�L�512 ��Pz �#`Ä" Q" Æ� P�
#�S#q�P�w #� � #�|�q�P6��OK �w ÆB�w �.�PÇ��La ����6#w

�L�O"K K�>�
TUVUbU^c �GHI �HU�HQV� >/�@ ��"P."�

GXFWXV GHIHUHQV� f

TUVUbU^d ��HQW�

�	RwP� Q" �KPw O�K |9�
 P6O�K �"�dt� �. �R�B �KP.
TUVUbU^dYQ\ ��HQ �VKDO� ��"P."� �"P=� �. b�.P�
TUVUbU^dYdYc ��HQ�WL �WLV�

�	�"PqKQ"�
 �"P."� �"P=� +#�5~"
TUVUbfUcSU^SU �GHI�HU�YHV �HQV� �,6 o�pI6 �O�K
TUVYRbY\\QdY_^ �GH�ILE�U¬�OD �VKXQ�

��d�. #�� �R�}��K ���X��P-�q �K"K ��6#J ����X��P-�qK
��Ç�P5Ç~" v�\ �}�X� �. ���Ã�

TUVYRbY\\Qd_b �GH�ILE�U¬�OD �WHU� �Ç���P5Ç~" �#y5XK
�K#p5X" #. ��d. #� �R�}�K ���X��P-�q �KPw �9�J �"P. �w

�K�O�� O#w �. ,}u �#6�w �Ç�P5Ç~" v�\ Q"
DXWRPDWLF H[WHUQDO G� �$('� O�6��P-�qK �Ä��
YQ��$ �w �K"Pq" �w �L\ �F"Pe ��E� �. �w O#wK�J |.#6P2
�$ Q" �-}�u V�"SO�" KO"�� OK L��"�5. L�"�L�L� �~�¼" �Ç\R2

�O#wK�J �>O#J O�6��P-�qK   �L��w �K#p5X"
DXWRPDWLF LPSODQWDEOH FDUGLRYHUWHU�G�

FDUGLRYHUWHU� f

TUVYRbY^QdY_^ �GH�IL�EU¬�QD �VKXQ�

���J Q" ��P-�q �5\"KP.
TUVYRbY^_WU^QdY_^ �GH�IL�EULQ�R�M¨�QD �VKXQ�

��5I~La �#�OK OK �9� ���X#��P-�qK �#t~"
TUVYSYU^Si �GH�ILVK �HQ�VH� �K�-�w #� �"Ltq
�q#w � �Q� LF Q" P5�w #� �Ã�-e Q" P5�w P�K#t� #. �w �5�Ãa�

�K�\��^I[�
FRORU YLVLRQ G� �x�O �O�w

�x�O L�B #� Æ� �Ã�-e vOK Q" n"PE�" j�� P�
GLVDFFKDULGDVH G� �#���R�$ �Ã�-e Q" P5�w 4�~#Ãq
^t�� �L��\��� #�L�O#w #X �K ��R=6 8Ä#. �w �K�O b#I�
��. ���#�: #���R��$ ���" ��� ����Ä K�-�w P. ���Ã� O�.R�

�L�w�� 4~�KÆB�w �K�O {�5J"
IDPLOLDO DSROLSRSURWHLQ &�,, �DSR &�,,� G�

DSR &�,, �"Ltq Q" �\#� �}��#q ����PÇ���}�\P1�� �Ä��
�Q#1�~ ���6�P2�1�~ �"P. �O�Pa O�5w #q�w

IDPLOLDO KLJK�GHQVLW\ OLSRSURWHLQ �+'/� G�

L�1�~ � ���6�P2�1�~ �W�~�.#5� �:O" {�5J" ��L�B Q" Æ� P�
�O#��. �T�� �. +'/ ��#�X�2 P�K#t� Z�#w �. P=�� �w

�L��\�� 7DQJLHU
IDPLOLDO OLSRSURWHLQ G� �W�~�.#5� �:O" �O#��. j�� P�
#�X�2 ���6�P2�1�~ L�B #� Æ� K�-�w �. P=�� �w ���6�P2�1�~

�K�\��



TUVYSYd � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ �#=�2 �4W��K ¤ � � � � � � � � � � � � � � � � � � � TUWU^UbQdY_^

LVRODWHG ,J$ G�� ,J$ G�� VHOHFWLYH

�Ã�-�e #. �"P�� ,J$ K�-�w ����" ^t� {�5J" ��P6¿�#\
�Ã�-�e �~�}X ����" � ��~�.�}z������" �#���Pz Py�K �K�.
� ��\O"��z �O#��. �SP~$ ���O �X���X �#�4��pÄ #. �w

�K�\��^I[� ����"K�J �#��O#��.
PRO\EGHQXP FRIDFWRU G� �$ OK �w �:O" {�5J" �Ä��
OK � #���R��$ Q" ��Ä"��" K�-�w 8Ä#. �L-�~�� O�5w #q�w K�-�w
�5qP�z O"P�u �-_�Ä L�L�\ �#��O#=��#�� K#=��" �=�5���
���M �zL�#�,tÄ �Ã�-eP�m |E� OK ��[B �#��XLÄ

�K�\�� UOK�Q ÈP� � �O���5�" Rz
SODVPD WKURPERSODVWLQ DQWHFHGHQW G�� 37$ G�

KHPRSKLOLD &� f

TUVYSYd �GHI �¬�VLW� �K�-�w #� �"Ltq
R[\JHQ G� DQR[LD � K\SR[HPLD � K\SR[LD� f
SXOVH G� OK ¾-� �,}u �#.Pa K"LÃ6 �#�� 3�#p6

��R�}�K ���X��P-�q
UHYHUVLEOH LVFKHPLF QHXURORJLF G� �5,1'�

4Ä#X �� #6 �� ��. �$ ���~#. P�X �w �Rl� U�5wO#p�" �Ä��
�L�#=�"�� {�e �.

TUVY^YdYfU �G¨�ILQ �¬�WLY�

��Ãdu   �4X" �L\ 4.#: 4�̄Ãdu #. �w �A�$ ��
��#��� R�#��6 #� 4�¼�_J +#W5w " P. �X#�\�#��O OK ��

�KO"K 4~�K
�$ OK |y�" �w K�\�� �5pz ��#.R�� �. �X#�\|y�" OK ��

�LXO�� K�J �W�> �}FP� �.
TUV\USdY_^ �GH�IOHN �VKXQ�

L��#� ^I[� L��O #� ��t5W� cJ Æ� Q" 4wPF #� n"PE�"
�n"PE�"   ��q"Pz��KO#w�P5Ç~" OK ��#2 cJ Q" n"PE�"

TUV\efYe] �GH�IORR �YH�XP� >/�@

��K�. �5I��$ ���#2 4�X �. �5q#� �#�P> ��
��L\ L�L2#� ��

TUV\ehY_^ �GH�IOXN �VKXQ� ���#�z #� �L\ L�L2#� ��
��#wQ OK �9� �"�"Pq D\P6 ��
�	��YR�O |9�
 YR�O ��

TUV_b]QRY\Ydi �GH�IRUP �DK�ELO �LW�H�

�#�#`�q Q" O�-Ä �#y�� OK |Ç\P��l6 �"P. #�{�}X ��#�"�6
�	�2�ÇX�PÇ�� r�PÄ Q" O�-Ä OK R�Pu �#�{�-}z |9�
 Æ�O#.

TUV_b]QdY_^ �GH�IRU�PD �VKXQ�

K�\�� �5pz ��#�5J#X ^t� �Ä�� �. �S�~�qO��V�K OK ��
Q" �\#� �L. Q" �[I. �Ã�-eP�m 4�Ãu�� #� |Ç\ #. �w
�K�\��� ^I�[� �L��w|5I�P��m �Ç��#��Ç� ��P����

��`Ä^t�  
��Pq #� |Ç\ OK s.#d6 L��"Pq ��

TUV_b]Ydi �GH�IRU �P¬�WH� Æ� P� |Ç\P��l6

��}Ç\L.   �����Ä O�e �. �L. �#�ZI. Q"
�NHUOXQG G� ,~�. OK 	�y5qO�Pq P. ���Ä
 ��"L�K K�>�

�O�.R� ��F#� �JQ �q"Pz��K"O OK ��KQ"�K
$UQROG�FKLDUL G� j#I�~"|_. � �AI� �zKQ ��P�.
����y� ��"O�qs�Pe Q" �Ä#I� {#�#w |J"K �. ����#2 nPe �.
0DGHOXQJ
V G� ���#: {#�K"O 4�X �. 4XK n"PE�"
�U��K"O �L\ �#6�w #� #�~�" {#5W�K 4�Wu LF Q"Z�. L\O �.
UHGXFWLRQ G� Q" �[I. #� �L. Q" ��`Ä�K"QOK#� �"Ltq

�#��"L�" �T�� �. �`ÄÆ�
VLOYHU IRUN G� �V�~#w �y5WÇ\ OK K�>���}Ç\L.

��~#y�B �}Ç\L.   ��&ROOHV
 IUDFWXUH�

6SUHQJHO
V G� {�R� OK ^t� Q" �\#� ��2#ÇX" �K�. �#.
�����> �zL�Q �e OK �$ �"���X �Ã�-e 4�Ãa� �. �$

9RONPDQQ
V G� GLVHDVH� f

4UW GHJHQHUDWLRQ� ��
TUWU^UbQdU� �GH�MHQ �HU�ÇDW� Q" P��l6 ��P�SK
��#-�6 b#dE��" O#�BK   �P�64W2 |�Ç\ �. P6�~#Ä |Ç\

��~#E5X"
TUWU^UbQdU� �GH�MHQ �HU�DW�

�K�\��^I[� ���X"P�SK s�Pe Q" �w �A�$
TUWU^UbQdY_^ �GH�MHQ �HU�D �VKXQ�

�T��� ��. P64W2 |Ç\ �. P6�~#Ä |Ç\ Q" P��l6 ����X"P�SK
�P5��w �}��Ä 4�~#Ã�q �"O"K #�� P�64W2 �P�q ��. 4q#. P��l6

�4p¼ GHJHQHUDWLYH ��~#E5X" ��#-6 b#dE�"  
DVFHQGLQJ G� �-_Ä �#��5\O P. �w ��P~"� ���X"P�SK
4qP[��2 j#I�� � Rl�� 4��X �. � KO"Nz�� P�:'6 RwP� �. �O

��K�Ã¼ �~#E5X"   �L�w��
FDOFDUHRXV G�

����W}w K"�� +�XO #. �"P�� �5q#. ���X"P�SK
FDVHRXV G� FDVHDWLRQ 	�
 f �Q��Q#w ���X"P�SK

��P��2 �~#E5X"  
FHUHEURPDFXODU G� �&0'� � FHUHEURUHWLQDO G�

���Ç-\ KOQ �Ç~ � Rl� �#�{�}X �~#E5X" ��
�Ç~ ���X"P�SK � �Rl� 3#Ã�#a #. �"P�� Q�L���1�~ j�� P� ��

���Ç-\ KOQ
���O�� ���� Q���\�q�1�~ j�� P� ��

FRQJHQLWDO PDFXODU G� #. �"P�� ��w #� �:O" ���X"P�SK
ÅP��I6 �KOQ ��-\ ��~�" |F"P� OK �w �L��#� 4W�w �Ã�#a

�4X"
&URRNH
V K\DOLQH G�

&URRNH
V K\DOLQL]DWLRQ� f

GHVFHQGLQJ G� OK �d�E� O�e �. �w ��P~"� ���X"P�SK
��~�R� �~#E5X"   �L�w�� "L�2 K"L5�" �-_Ä �#��5\O P�W�
GLVFLIRUP PDFXODU G� OK �w ��w #� ���X"P�SK Q" �}Ç\



TUW\_fY^W � � � � � � � � � � � � � � � � � � � � ¤ Æ� � �#=�2 �4W��K ¤ � � � � � � � � � � � � � � � � � � � � � � � � TpZÄfe

� KOQ �Ç~ Q�P}ÇX" �$ OK � K�\�� �L�K {#X �� Q" P6�#. K"Pq"
�#�y�2 ���}6�2" � %UXFK #[m �#�� �R�P��J P:" OK ��Ç-\

�L�$�� K�>� �.
ILEULQRXV G� |J"K OK ��P-�q +�XO #. �"P�� Q�PÇ�

�4q#. �#�{�}X
JUD\ G� �$ OK �w j#I� L�pX �K#� ���X"P�SK
�P5Ww #J x�O �. L�pX �K#� � K�O�� ��. Q" L�pX �K#� ��}��

��P5Ww #J �~#E5X"   �L�$��OK
KHSDWROHQWLFXODU G� :LOVRQ
V GLVHDVH� f

K\DOLQ G� �w #�{�}X �5qPW2 P��l6 ��~#�� ���X"P�SK
�L�w�� "L�2 �"�[�\ � 4J"��Ç� �P�#i �X�2�5�X �$ �e
O#w�. �� #�4q#. Æ�S�~�5W�� P�#i D�P[6 KO�� OK �S"� ��"

�K�O��
ODWWLFH G� RI UHWLQD ,}m" 4��Ä ��L. {�5J" �Ä��
b�d�J Q" ��#���Ç~ K#=�" #. �w ��JY�J ���Ã� � �qPe �K
K"LÃ�6 #. KO"�� P9w " OK �w L�pX #� x�P�w �P5Ww #J ¿e#t5�
#� 	�"��y�� � KPz |Ç\ �.
 ��Ç-\ �L\ vQ#� �F"�� �K#�Q
�K�\��� ^I�[� 4X" �"P��� ��Ç-�\ OK ��#��� G"O���X

���Ç-\ L��#� �Ç-\ �~#E5X"  
PDFXODU G� ���Ç-\ KOQ �Ç~ OK �"�~#E5X" 3"P��l6
PXFRLG G� �#�{�}XOK ��5W~� ��}��+�XO#.�" P���~#E5X"
P\[RPDWRXV G� OK U�w�� �$ OK �w �"�~#E5X"

�L.#��� ¿�=6 L�-�� �#�4q#.
VSRQJ\ G� RI FHQWUDO QHUYRXV V\VWHP�

VSRQJ\ G� RI ZKLWH PDWWHU

���X#��}���K �$ OK �w UOK�Q �q�P5W�K�Ç~ �:O" � OK#� j��
�. �=�pX" ��#�� Rl� L�pX �K#� OK {���w "� K#=�" � �KP5Wz
�~#pX�~#�y� ����M �zL�#�� ,t�Ä #. �O#��. �L��K�� �$
� �O�w ��#5E6 �#��"L�" �5�W�5X#1X" �KPz 3�`Ä���6$

�4X" �"P�� �zO"�JP�\ �"O�K OK ÈP�
VWULDWRQLJUDO G� ��5W�X L�B �q�P6$ �Ä��
�#��X �K#� ��F#� OK )6L�Ä �w �-_Ä {�}X �~#E5X" #. �"P��
�K�\���� K#=����" ��6#�P5X������� � �VXEVWDQWLD QLJUD�

�L�5W� �W���W��wO#2 �#���#[� �.#[� �O#��. �#���#[�
VXEDFXWH FRPELQHG G� RI VSLQDO FRUG

3��5�J" #. �"P�� j#I� �-�#> � �p}J �#���5X �~#E5X"
%
��

���#5��� K�-��w P:" OK �O#��. ��WF � �5wPF o}5I�
�4X" �"P�� Q��W��P2 ���$ #. ���Ã� � K�\�� K#=�"

WDSHWRUHWLQDO G� ���Ç-\ �5�#�y�2 ��� ���X"P�SK
WUDQVQHXURQDO G� V2 ]#J �#���O�� �`Ã. �q�P6$
��w �P�y�K �#���O��� ÈP�#�� �"O�$ �#����Ww $ ¿d�u Q"
�K�\�� {#XO" #��$ �. O�.R� �#���O�� �"P."� �#���Ww $

=HQNHU
V G� �cdI� �}`Ä Q�PÇ� � �~#�� �~#E5X"
TUW\_fY^W �GH�JOXY �LQJ� Æq�"�I5X" �KPw Q#.

��" �"�6�� ��#�K |J"K �F"P> |�Ä OK ��#B ��F#� OK ���#2
�K"K �#=�" �p}J ��F#� OK ��R~ 3O�¼ OK "O O#w

TUW\edYdY_^ �GH�JORR�WLVK �XQ� �¿}.
TUWbQTQdY_^ �GHJ�UDK�GD �VKXQ� ,�wP6 Æ� |�L-6
�5WÇ\ s�Pe Q" �9� P5�w �zL�A�2 �"O"K j�� �. ��#���\

�,�PI6 �\#2�Pq ��R=6   ��6" ��Pz L�B #� Æ� �L\
TUWecdQdY_^ �GH�JXV�WD �VKXQ� ��L�[B
TUXYcSU^SU �GH�KLV �LQV�

��KO�J v#B �KPw Q#. �#�K �L\ �5q#Ç\
ZRXQG G� �KPw Q#. �#�K �F"P> �JQ �#���� �L\ "L>

��$ �L\ �5q#Ç\ #� �JQ
TUXiTbQdQcU �GH�KL �GUDK�W ÇDV� �Q#�~ � �OL�� {�"L5� �#�
TUXiTbQdU �GH�KL �GUÇDW�

��P�m � �L. ,�wP6 Æ� Q" +$ �5\"KP.
GHK\GUDWLRQ ����X"OL��K

��P�z+$   ��K#� Æ� Q" +$ �5\"KP. ��
K#=�" �L. +$ LF Q" Z�. �K"K 4XK Q" P:"OK �w �~�5J" ��

�K�\��
K\SHUQDWUHPLF G� �5qO 4XK Q" O"Lt� �$ OK �w �~�5J"
Q" ��w 4X" ��.$ �"R�� Q" P5�w ,X#�5�#� O�e�. #�4�~�P5Ç~"

�K�O�� 4XK
'� TUXiTb_SX_\UcdUb_\ �GH�KL �GUR�N²�

OHV�WHU�RO� �Ã\" Z.#6 P:" OK �w 4X�2 OK K�>�� {�P5X"
�L�w�� L�~�6 ' ���#5�� Zp�." Pq

DFWLYDWHG ��G� FKROHFDOFLIHURO� f

!!�TUXiTb_S_bdYS_cdUb_^U ��NRU�W¬�NRV �

WHU�ÇRQ� �}�X��. �w �L���P5X" ���P5X�Ç�6O�w�OL��K � ��
�K�\�� L�~�6 ��}w r�q �Lm P[u

TUXiTb_U`YQ^Tb_cdUb_^U �4851� ��HS�H�

DQ�GURV �WHU�ÇRQ� ���P5X�OL�$ �2"�OL��K
� K�\��� D\P�6 ��}w r�q �Lm P[u �}�X� �. �w �L���P5X"
O"Lt� �. #-~#m � 4X" 8��� V�> OK �S�OL�$ �}¼" Q#XZ�2

�KO"K K�>� {#�OK$ �W�}�P�� �. �5-� �"O#��. OK K#�Q
TUXiTb_WU^QcU �GH�KL �GUR�MHQ� ÇDV�� �Q#�S�OL��K
�KPw L�Ww " �L��K Q" #���P5Ç~" #� �S�OL�� {#t5�" �w ���R�$

�L�w�� R�~#6#w "O �$ �K��� #�F" � �L�P�N2 Æ� �. �$
TUXiTb_bUdY^_\ ��UHW �¬�QRO�

#. �"P�� �w $ ���#5�� Q" �}Ç\ �$
�
���#5�� �{���6O�OL��K

� K�\�� 4q#� ��P�\ +$�#���#� OK 	$
�
���#5��
 {���6O

� KO"K P6�q#�a" �z�T��w ��#�z�K L����2 Æ� {���6O �. 4-W�
�4X" {���6O 4�~#Ãq ��XÆ� )-�Pt6 �$ Æ�S�~��. 4�~#Ãq

TUY_^YjQdY_^ �GH�L�RQ�¬�]D �VKXQ�

�#���� �5\"KP. s�Pe Q" ��LÃ� 4�¼#J �KP. ��. Q"
TpZÄfe �GD �]KDK YRR�� >)U�@
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L�L> 4�Ãu�� �w 3O�¼ ��" �. 	�S�}�"
 �WF �#dJ �Ä��
O�_6 �L\ �L�K �-u �w �d�E� #� 4�Ãu��Æ� O"PÇ6 )�#-5\"

��L\ �L�K �-u   �K�\��
TUZUSdY_^ �GH�MHN �VKXQ�

� ���#2 s} «J �K�\�� ^I[� ��L�" #. �w ��"�O 4�Ãa� Æ�
���L�" ���y�m   ��zKPWq" �L��w^I[�

TU\QSdQdY_^ �GH�ODN�WD �VKXQ� ��5qPz P�\ Q" ��
���KP�\ ¿du ��

TU\Q]Y^QdY_^ �GH�ODP �¬�QD �VKXQ�

��OK�5X�. OK �9� ��� �K �. �KPw ��Wt6
TU\QiUT � bU\UQcU ��OÇDG �UH�OÇHV� Æ� �L\ K"Q$

�R��=6 Q" V2 �}¼#q�. �#�Q Q" P6P�K ��#�Q OK �O"K
TU � \UQT ��OHG �� �$ ¿qK � #�4q#. Q" +PX �5\"KP. �#t~"

�	P�zR}q
 +M#> 3#-�wP6 R��=6 s�Pe Q" O"OK" OK
TU\UdUbY_ec �GHO�¨�WÇHU �H�XV� ��#XO ,�X$ O�$�#�Q
TU\UdY_^ �G¨�OH �VKXQ� �5qO 4XK Q" Æ�5�SOK

��K#5q" nNF   ���Q���PwÆ� Q" �Ç�5�S �K#�
TU\Y^aeU^d �GH�OLQ �NZHQW�

����#u Ph� Q" ��"R~" O��" � o�#i� �#=�" OK �KPw ��#6�w ��
��X#�[��p�i� �O#Çq�J  

�L�w��� ��>�6��. K��J ����#�u o�#�i� ��. ��w �KPq ��
�U#�[� �p�i� O#Çq�J  

MXYHQLOH G� �#zK"K ��#`u �Q�F OK �w �KPq
�O#Ç�R. �"�>��   �K�\�� ��Ç\ ���#u ,Ç6P� �#�"�>��

TU\YaeUcSU^SU �GHO�¬�NZHV�HQV�

���#�\$ ��   �"�� Q" +$ +N> P:"OK �L\ ��#Ã�� #� +�eP�
�4p¼  	�#\$��
 GHOLTXHFHQW

TU\YbYe] �G¨�OÇHU �H�XP� � 	GHOLULD �¿�>
 ����P�~K
Æ� Q" �.#6Q#�. ���Ã�� ��w 3L�� �#6��w )5-W� ��"�O {�5J"
�LOOXVLRQV� ��WF �#�#d�J #�. � 4X" Æ�Ww�6 4�Ãa�
� �hq#�F {�5�J" �O"Pu��. �#=��� �#�N��� 3#�����6
�"�O   �K�\��� ^I�[� 	�y5p\$ � �d.O�.
 �y5WWz

��#�N� �y5p\$
DOFRKRO ZLWKGUDZDO G�

Æ�1�6 O�e �. �w |Ç~" nP_�Z�#w #� ¿du Q" �\#� ���P�~K
|�Ç~" �K#��Q O"Lt�� 4X" {#�X ��L��B ��w ��#��}�Ç~" OK
L��#�� O#wK��J �~#Ã�q Z��. #�. � K�\��� K#=��" L�O�J����
� L�L\ � �h��#� YQP~ ���W�#6P1�� � s�PÃ6 �KO#w�w #6
�"P��� �L�\ <���6 � ��#�[F� O#5qO � �L�Q 3#���6 �#�N�

�|Ç~" 4���PE� 	�#�N�
 ���P�~K   �4X"
G� WUHPHQV �V��P6 ���P�~K

DOFRKRO ZLWKGUDZDO G� f

TU\YfUbi �GH�OLY�HU�H� K"Q�� �L�[w ��P�. #� �L\ ;O#J
��#��"Q   �L~�6 �#y�� OK 4p> �#��KP2 �

DEGRPLQDO G� YP. K#=�" s�Pe Q" K"Q�� �KO�$ #��K �.
���Ç\ �#��"Q   ��Ç\ �O"��K �"O Q" �FO |J"K OK

EUHHFK G� ��PX "L5." �$ OK �w ��#��" Q �@�P. �#��"Q
��6 �#��"Q   �L�w�� "L�2 Z�#�� K"Q��

IRUFHSV G� �}�X� �. ��#��" Q {#�#w Q" K"Q�� �L�[w ��P�.
,WF P. �#��"Q j�� ��" ����> PX ��O P. V1XO�q �K"KO"Pu
V1XO��q
 ORZ IRUFHSV j��� �. ���> PX �#�S#y�$ �"R��
� K�\�� ��Wt6 	��#�� V1XO�q
 PLG IRUFHSV #� 	���#2
�#� 	�#. V1XO�q
 KLJK IRUFHSV PX �K�-� �S#y�$ KO"�� OK

�KP�z��
SRVWPRUWHP G� �OK#� ÈP� Q" V2 K"Q�� �#��"Q
VSRQWDQHRXV G� �Æ�w j�� @�� ��L. K"Q�� �L�$ #��K �.

�K�J �. K�J �#��"Q  
TU\\U �GHO �DK� R�Pu {�-}z RwP� OK �w �q#p\ �td��

�KO"K O"Pu �L\ x�O
TU\\U^ �GHO �LQ� OK �w L��#� �Ç-}Ã� �#��K�z

�L�O"K O"Pu �$ {"O�1�6 4�X OK ���Ã� ���Pu c�E�
TU\_]_b`X_ec �GHO�R�PRU �IXV� K�LF �"O"K

�4q#. #� {�}X KO�� OK �9� �5qPz |Ç\ �^I[�
TU\dQ �GHOW �DK� �#5~K

G� f ���#��� �#-p~" nPF ���O#�B ��
�|Ç\ �9}9� ��F#� ��

TU\d_YT �GHO �WRLG� �L���5~K
�|Ç\ �9}9� ��

GHOWRLG PXVFOH� f ��
TU\ecY_^ �G¨�ORR �]KXQ� O#zQ#X#� � |e#. �"�L�tÄ

¶O#�Ç\$ 3#-:" � �K�. {�L5X" |.#uP�m �mO�}Ä �w sd�� #.
�#�A��� KO��� ���" OK �L��"��\ K�>� #� � �$ �K�. |e#.

��#�N�   �KO"K K�>� KPq ��X Q" �$ OK �O#[q#2
�4p¼  GHOXVLRQDO

EL]]DUH G� ��#t�F" � �td��P�m C�a� �. �w ��#�N�
�,�Pm �,�=Ä �#�N�   �4X" �Ç��P�m U#X" Q" ¿u"� OK �
G� RI FRQWURO 3"PÇp6 �w ��" P. ��-� |e#. �L�tÄ
KP�q �}��X� �. � KO"L� �" K�J �. s}Ã6 KPq {#�Ä" � 3#X#WF"
�{P5�w �#�N�  �4X" {P5�w 4E6 �>O#J ���P�� #� Py�K

GHSUHVVLYH G� � ��"P�� �KPWq" s}J #. �w ��#�N�
��zKPWq" �#�N�   �KO"K s.#d6

HURWRPDQLF G� O�_6 O#��. �w �E� ��" �. ��#�N� ��t�
KO"K �" �. 4-W� �P6�#. 4�Ãu�� ���Ã� �w �Py�K KPq L�w��
�#�N��   �KQO���� s�[Ä �" ��. 	O��[� KPq Æ� ,}m" �


���"��\
G� RI JUDQGHXU� JUDQGLRVH G� �. ��#�N� ��t�
Z�"K #�� 3OL�u 4����" Q" L�w��� O�_�6 O#��. �w �E� ��"
#�� � ��#� .̄O �KPq #. �¼#J b#-6O" #� � 4X" O"KO�JP. �¼#J
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��[�� ÈOR. �#�N� ���.ÈOR.K�J �#�N�   �KO"K O��[�
G� RI MHDORXV\ O#��. �w �E� ��" �. ��#�N� �"�L�tÄ
O�_6 ¿�#u� Q" c}m �#��P�z�=�5� � c.O�. ��"Pu U#X"P.
4�#��J � ��#q���. �� �. 4-W� �" r�[Ã� #� PW�� L�w��

�3K#WF �#�N�   �L�w��
PL[HG G� QO#. O�e �. �$ OK �w ��#�N�

�c}5I� �#�N�   �KO"L� K�>� �_I[� j�a��
G� RI QHJDWLRQ� QLKLOLVWLF G� �#�N� �Ä��
�$ Q" �[I. #� 	K�J � VHOI
 �_I\ 4��� �$ OK �w �zKPWq"
�KP�z�� O"Pu O#Ç�"KO�� #��K �#�6 #� Py�K K"Pq" �L. Q" �5�Wu
�O#�y�" 4W���� �#�N�#��� �QHJDWLRQ� �p��� �#�N���  

� �QLKLOLVWLF�
G� RI SHUVHFXWLRQ Lt5Ã� O#��. �$ OK �w ��#�N�
�" ��. L��O"K L_u ���P�� #� ��#�Q#X � ��Pz #� �Ww �w 4X"
#� L��K ,�Pq "O �" L��w Z5�M" L��#XP. O"Q$ �" �. L��w �}�F

�,�X$ � L�Rz �#�N�   �L��w ���B �W�XK �" ��}ÄP.
G� RI UHIHUHQFH O#��. �w �E� ��" �. ��#�N� ��t�
��#Ã�� Q" �"P�y�K �#�O#5�qO #�� �#�\" ¿�#u� L�w�� O�_6
�" #. ��t5W� �d."O �R�B P� � L�O"KO�JP. {��Ã�P�m �]#J

�	�5W.K�J �. �#�N�
 +#W5�" �#�N�   �KO"K
V\VWHPDWL]HG G
V n"Pe" OK �w #��#�N� Q" ���Pz
�#�Q#X �#�N�   �L��\�� ��K�#�Q#X vP5[� j�a��Æ�

��5q#�
4U]Q^cYQ �GH�PDQ �VH�DK� �#�O#� Q" �W�>

�L�L> ���z � #�~"P5X" �"���u O#� |�#\ "L�2�" �K"��#J
TU]U �GÇHP� �w �.#[� O#�W. �#��W��#zO" Q" �5�Ã�>
"O K�LE� �"�td�� � L��w�� �P�z4p> Py�LÇ� #. 4Ã�-e OK

�L�O�$�� OK {#l\" 4E6
TU]U^dYQ �G¨�PHQ �VKDK� �5qO 4XK Q" �V�#�K
Q" �Ç� �. �hq#F {�5J" |�#\ �5J#�\ �#���#�"�6 ����Ä
PÇp�6 OK {�5�J" #�� #�Q���z $ ��Ww " P2$ �Q#q$ �P�Q {#Ç\"
Z�#�w V�#��K OK ��R�O��#�P�. � ��K�#�Q#�X ��Ä"R5��"
P�y�K #�� �zKP�Wq" O�Ã�\ �zP��6 Q" �\#� �5J#�\ KPÇ}�Ä

�|tÄ {"�Q   �KO"L� K�>� �KPÇ}�Ä ��"�O 3��5J"
$O]KHLPHU
V G� GLVHDVH� f

G� RI WKH $O]KHLPHU W\SH

� "L¼�PX��. j�P�\ �"O"K V�#��K �Ä��� �P���"R~$ V�#��K
Æ�S�~�5W�� 3"P��l6 �#��zT�� #. �"P�� �=�OL6 4qP[�2
�y~#X �� Q" |-u �Ç��" ,WFP. �w P��"R~$ �O#��. OK K�>��
��Wt�6 UOP��K � UOK�Q j�� �K �. �$ Q" LÃ. #� �L\ j�P\

�K�\��
DUWHULRVFOHURWLF G� �Æ�6�P}ÇX"��P6O$ V�#�K
�Rl� Q�P}ÇX"��P6O$ P:" OK �w U�5wO#p�" L�B Q" �\#� V�#�K

�K�\�� K#=�"

%LQVZDQJHU
V G� GLVHDVH� f

ER[HU
V G� Q" �\#� ��OL�X �#�O�Ww�. V�#�K  
�5�W�$ �\���"Pq #. �w #�O�Ww�. OK Rl� �Ã�=6 �#�,�X$
OK �T�� �. ���d�#� � �5W�$ 3#wPF � �#.Q 4�Ç~ PÇp6 �L\

�4X" �"P�� #2 r#X
GLDO\VLV G� HQFHSKDORSDWK\� f

PXOWLLQIDUFW G� YDVFXODU G� f ��u�PÄV�#�K
SDUDO\WLF G�� G� SDUDO\WLFD

JHQHUDO SDUHVLV� f

G� SUDHFR[ VFKL]RSKUHQLD� f

SUHVHQLOH G� #� �~#X �� ���Ã�
 P6�"�> K"Pq" OK V�#�K
�O#��. Q" �\#� V�#�K j�� ��" KO"�� P9w " �w #=�$ Q" �	P5�w
V�#��K #�. nK"P5�� 3O�¼ �. �S"� ��" ��#z L�5W� P��"R~$
P��"R~$ �O#��. P. 4~�K R�� � K�O�� O#w �. UOK�Q j�� P��"R~$

�KO"K
VHQLOH G� 	{#X �� ��#. ���Ã�
 P6P�2 K"Pq"OK �w �W�#�K
Q" �\#� V�#�K j�� ��" KO"�� P9w " �w #=�$ Q" �K�\�� K#=�"
#�. nK"P5�� 3O�¼ �. �S"� ��" ��#z L�5W� P��"R~$ �O#��.

�K�O�� O#w �. UOP�K j�� P��"R~$V�#�K
VXEFRUWLFDO G� K�\�� O�_6 �wV�#�K j"��" Q" Æ� P�
"O �P[u P�Q �Rl� �#��#�5J#X �T�� �. �w �6#Ã�#a P:" OK
�5�qO 4XK Q" #�. � L��$��� K�>� �. L��K�� O"Pu P�:'64E6
�#�HX#2 K#=�" � 3#Ä�e" L��O �L\ �5W�$ #. �"P�� �hq#F

�L��\�� ^I[� ���tÄ
VXEVWDQFH � LQGXFHG SHUVLVWLQJ G�

|9�
 �K#� Æ� nP_���X #� �K#p5X" U#�6 Q" �\#� V�#�K
3L�� #�6 ��w 	+P�X #�� <�[6La �#��O"K #���6"LX |Ç~"
#�. ���Ã�� � L�#���� �u#�. U#��6 ��6#�J Q" V2 ������e

�4X" �"P�� �L��P[�2 � ���"K �#�K�-�w
YDVFXODU G� ¿�Q�6 � ��#Ç}2 4qPW2 #. �w V�#�K �Ä��
Rl� �u�PÄ �#��O#��. Q" �\#� �-_Ä �#�K�-�w ��y��#�

��u�PÄV�#�K   �4X" �"P��
TU]Y^UbQ\YjQdY_^ �GH�PLQ �HU�DO�¬�]D �VKXQ�

��L. �#�4q#. Q" �~$ #� ��LÃ� �#�Æ�� LF Q" Z�. nNF
4U]_TUh �GHP �DK�GHNV� �w #�4�#� Q" �W�>
L�P.�� PX �. �#.R�� ��� �#�{�Ç�~�q OK �}y�" 3O�¼ �.

��#W�" OK '�IROOLFXORUXP �#����z |�#\
TU]_WbQ`Xi �GH�PRJ �UDK�IH�

4\"L��. 3#Ä�a��� |�#�\ #�4�Ã��> �O#�$ �Ã~#d� �}Ä
��X#�\4�Ã�> �ÈP� � L~�6 #��O#��.

TU]e\SU^d �GH�PXO �VLQW�

��O��#�� � ���� ��L��K��ÇW6 ZI-�"O$ ��
	U���S��X���
 �L�-WB #� ��m�O ��O"K #� ���X#Ç�}2" ��

�����
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TU]iU\Y^QdY_^ �GH�PL �¨�O¬�QD �VKXQ�

L��B #� Æ� ��}�� n�m �5qO 4XK Q" #� �5\"KP. ,�PI6
�K�\�� �L��#� ��R�~���}�� �,_Ä

TU^QcQ\Ydi �GH�QD�]DO �LW�H� K\SRQDVDOLW\� f

TU^QdebQdY_^ �GH�QD �FKHU�D �VKXQ�

��5X" #� {��#5� �K�Rq" P:" OK �K#� Æ� {��Ã�4��#� ,�PI6
OK P��l6 #� �L�\�� �"P. �$ �KPw ,X#��#� O�h�� �. |Ç~" �.
Æ��}w��L�X" #� ���6�P2 L��#� �K#� Æ� �Ç�R�q 3#�¼�_J
O#5J#�X P��l6 ,>�� �w ]#J ��#���\ K"�� #� 3O"PF P:" OK

�K�\�� �$ 8~#:
TU^TbYV_b] �GHQ �GU¬�IRUP�

�4JOK |Ç\ �. #� O"K�J#\
TU^TbYdU �GHQ �GUÇLW�

Q" ���O��� Æ� �X�2�5�X L��#� H� L�"�Q Q" Æ� P� �4�OL�K
� L��\�� "L> L��#� 4JOK L�"�Q |Ç\ �. ��#��J#\ 4�OL�K
�L��K�� |�Ç[6 "O ��O��Æ� �L�P�N2 DdX �hÄ" 4�Wu

TU^TbYdYS �GHQ�GULW �LN� �4JOK L��#� O"K�J#\ ��
�4�OL�K �"O"K #� 4�OL�K �. b�.P� ��

TU^Tb�_�� �L��#� 4JOK �4JOK ��Ã� �. >*U�@ ��}w �R>
4U^Tb_Qc`Yc �GHQ �GUR�DV �SLV�

�5W."� "L�2�" �K"��#J Q" #t�Pq$ ��X O#�W. �#�O#� Q" �W�>
�.'�DQJXVWLFHSV �j#W6" |.#u Æ��w Lu#q �~� �P-w O#� �.
K�\��� �5p�z �#�X �#-�#� �. '� SRO\OHSLV � R-X �#-�#�

	��#t�Pq$ O"KP�QO#� �#-�#�
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�P�\ #� P��2 ��L. 3#=�R-X #� ���� ��w � 3�m
DONDOL�DVK G� P�\ � 3#=�R-X ���� |�#\ ���SO
�3�m � ��#� ÅP��I6 4\�z �Ç�� LF ��P5�w #. �"P��

EDODQFHG G� |�"�Ä ��� �w ��#�"Nm |�#\ ���SO
�{K#Ã5� ��SO   �KO"KP.OK �q#w � D�E¼ 4-W� �. "O �"��Nl6
EODQG G� ����� ��SO   �vPE� �#�"Nm Lu#q ��"Nm ��SO
GLDEHWLF G� ���Ã� �w ��P�\ 4.#�K ��"Nm ��SO
UP5XK OK ��#X$ �. �w ��#�3" OL���.Pw #� L�u O"Lt� Ph� Q"

��5.#�K ��SO   �4X" 4�K�LE� �"O"K L�5W�
HOLPLQDWLRQ G� ��"Nm �SP~$ ^�I[6 �"P. ���SO
K#=��" 8Ä#�. 4X" �Ç�� �w ��#�"Nm �~"�5� nNF P. ��-�

��qNF ��SO   �L��\ �SP~$ �#���#[�
)HLQJROG G� �#wK�w �"P. 8E.KO�� ��SO �Ä��

�Ä#��¼ �#��L���K �Ã�e � #�x�O Q" �O#Ä �w {#Ãq Z�.
�4X#�3��W�~#X � #��L�O"L�y�

JRXW\ G� �$ OK �w UPt� ��ÇW6 �"P. ���SO
K�LE�� K#��Q ��O��2 ��#�F �#��"N�m �T�� �. � #��S�P5��
nP_�� � K�\��� �K#p5�X" 3#���-~ Q" ½��Ä OK � L��\��

��XPt� ��SO   �4X" j���� �}Ç~" �#��.#\��
KLJK FDORULH G� �L\ ���'6 �P~#w O"Lt� �w ���SO
�. )-~#m � 4X" �Q� gpF �"P. �Q� O"Lt� Q" Z�. �$ �}�X� �.
��P~#wP2 ��SO   �LXO�� Q�O OK �P~#w ��������� Q" Z�.
KLJK IDW G� NHWRJHQLF G� f ��.PBP2 ��SO  
KLJK ILEHU G� O"KO�JP. K#�Q )5-W� P-�q Q" �w ���SO
�=�5�� OK � �K�O Q" K"��� O�-Ä �#�Q �L\ �#6�w 8Ä#. � 4X"

�P-�qP2 ��SO   �K�\�� 4X�-� K�-�.
KLJK SURWHLQ G� ���6�P2 �K#�Q P�K#t� ��#F ��SO
����6�P2 P2 ��SO   �|�>$ �3#.�-F P�\ ��#�4\�z |�#\
NHWRJHQLF G� K#�Q P�K#t� ��#F ��SO �Æ��S�5w ��SO

�3"OL���.Pw � ���6�P2 |u"LF � �.PB
ORZ FDORULH G� �Q� Q" P5�w LF OK �P~#w ��#F ��SO
�"P�. Q�O OK �P~#�w ���� Q" P5��w �9�� �Q� gp�F �"P��.

��P~#w�w ��SO   ���#WzOR.
ORZ IDW G�

��.PB�w ��SO   ��.PB K�LE� P�K#t� ��#F ��SO
ORZ SXULQH G� 4\�z nNF |�#\ UPt� ��#�OK ��SO
���6�P2 � P��2 ÅP��I6 P�\ �K��� ��Ry�#> � ��#� � ÅP�

���O�2 �w ��SO   ���#�z
ORZ UHVLGXH G��L�w K#=�" "O j�qL� �"R�� |u"LF �w ���SO
ORZ VDOW G�� ORZ VRGLXP G�

K�>� KO"�� OK )-~#m �w ��LX O�P}w �w O#�W. O"Lt� ��#F ��SO
�K�O�� O#w �. �K" � ���W�#6P1��

SURWHLQ � VSDULQJ G�

#����6�P�2 ¿�#�� b�}I�� #� ¿�#� �#����6�P2 ��#F ��SO
gp�F �"P. �w �P~#w ��� P9w "LF � ��LÃ� K"�� #����#5��

�K�\�� �F"Pe +�}d� ��S�P5�� {K#Ã6
SXULQH�IUHH G� ORZ SXULQH G� f

VDOW�IUHH G� ORZ VDOW G� f

TYUdUdYS �GL�DK�WHW �LN�

�,X#�� �"Nm #� ��"Nm ��SO �. b�.P�
TYUdUdYSc ��LNV� ���Nl6 � ��"Nm ��SO �}Ä
TYUdYdYQ^ �GL� ¨�WLVK �LQ�

�#��O#��. � 4\"L�. OK ��"Nm ��SO Q" �K#p5X" OK +P=� KPq
TYVVUbU^SU �GLI�HU�HQV�

�3�#p�6   �4�̄��w #� 4�p�w �K �#�� P��l6 ���"K #� 4�Ãa�
�4p¼ GLIIHUHQWLDO

DUWHULRYHQRXV R[\JHQ G�



TYVVUbU^dYQdU � � � � � � � � � � � � � � � � � � � � ¤ K#5p� �4W��K ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � TYWYdQdU

��L��O� � ��#�P�\ �#��5W�X �T�Ww " �"R�� �#�� 3�#p6
��L�O� ��#�P\ �T�Ww " n�5J"  

TYVVUbU^dYQdU �GLI�HU�HQ �VKH�ÇDW�

��K"K R��6 r"P5q"   �#�3�#p6 �#�-� P.^�I[6 ��
#� �|¼" #. �w]#J KPÇ}�Ä #� �zT�� �Pq �L�$ K�>� �. ��

�KO"K 3�#p6 n"Pe" c�E� #.
TYVVUbU^dYQdY_^ �GLI�HU�HQ �VKH�D �VKXQ�

�Py�K R�B Q" R�B Æ� ^�I[6 � R�#�6 ��
OK ��w �KP�q ��#�w 3#_I�[� +#W5w " L��"Pq #� |�Ä ��
GO ��#���O �#�{�}�X � #�4q#�. �L��P[�2 �Q#Xj��5�

�L�K��
R�#��6   ���#����\ #�� �P�#�i ���y��#�� OK Z�"Rq" ��

�r"P5q"
TYVVbQSdY_^ �G¬�IUDN �VKXQ�

�Y"�L�Q#X �"R>" �. �$ �L\ �5WÇ\ #� O�� Q" �Ä#Ã\ �L\ �J
TYVVecQdU �G¬�IX�]ÇDW�

L��#�� K�\��� P[5��� �#�[m Æ� {��J Q" ��w �"�K#� ��
¿�#� |J"K �. � ��J Q" ;O#J �. OR�~#�K OK �w ��#�{�}E�

�L��w�� O�-Ä 3"R�~#�K
GLDO\VDWH� f ��

TYVVecU

��L�w " P2   ��L[� RwP�5� #� K�LE� �Ãdu O�e �. �G¬�IÇV�� ��
O�e �. �$ Q" O#[5�" #� �K#� #� 4q#. Æ� Q" O�-Ä �G¬�IÇ]�� ��

�O#[5�"   ��KP5Wz
TYVVecYR\U �G¬�IÇX]�¬�E�O�

�K#�Q |Ç\ �. �L\ P[5�� LÃ5W�
TYVVecY_^ �G¬�IX�]KXQ�

��L\ ZI2 O#[5�"   �¿�X� �zL�w " P2 #� O#[5�" L��"Pq ��
�\#� {�}E� OK Py�K 3"OM #� #�{�Ç~�� K�J�.K�J4wPF ��
��. �L��XO O�h�� �. #�Pz P:" OK #��$ �qK#_6 4wPF Q"
Q" Q#����. 4X" �L��"Pq �w {�F OK |Ç[~"LE5� RwP�6

��5W�X �. �SP�" �K�Rq"
OK � "�"P�6 ���� �#�#[m Q" #�{�F 4wPF R�~#�K��� OK ��

�4h}m �#��#�K" Pz ���#2 4�>
LPPXQRGLIIXVLRQ f ��

GRXEOH G�

|J"K �. �K#.�5�$ � �S�5�$ �$ OK �w ���Q�p�K������" 4W6
� �S�5�$ �A�#�B �w �O�e L�.#��� O#[5�" vP5[� �"�td��
|��Ç[6 O�h��� ��. L���w {#Ãp�" � |ÃqPy�LÇ� #. �K#.�5�$

���#z�K O#[5�"   �L��\�� ,�wP6 3#5�1�XP2 �#�L�#.
JHO G� �K#.�5�$ � �S�5�$ �$ OK �w �[�#�Q$
nP�e ��. �"�~S c�E�� Æ� Q" 3#5�1�XP2 |�Ç[6 O�h�� �.

�L�.#��� O#[5�" Py�L��
TYWQcdbYS �GL�JDV �WULN� ��Ç\ �K �"O"K ��

{�L�> ��. 	GLJDVWULF PXVFOH f
 ��d�.�K �}`��Ä ��
�L��w �Ã>"P� 3�`Ä

TYWU^UdYS �GL�MDK�QHW �LN�

�P�y�K � k~#. |Ç\ OK �W�> �Ç� P�9Ç6 �}FP� �K �"O"K
���O� |F"P� OK �W�>P�m

TYWUcdY_^ �GL�MHV �FKXQ� "Nm |�L-6 L��"Pq #� |�Ä ��
��`�   �YO"�z � +N> |.#u ��#���\ K"�� �.

�. ����e 4.�eO � #�Pz ½PÃ� OK �K#� Æ� �5qPz O"Pu ��
�4p¼  	��`�
 GLJHVWLYH ��L\ �P�� ��R=6 O�h��

DUWLILFLDO G�

��Ä��_� �`�   �K�\�� �#=�" �L. Q" ;O#J OK �w ��`�
JDVWULF G� ��LÃ� �P�\ KPÇ}�Ä P:" OK �`�

��"�LÃ� �`�  
JDVWURLQWHVWLQDO G�

��"�K�O �"�LÃ� �`�   ��"�K�O � �"�LÃ� �"�6 �`�
LQWHVWLQDO G� ��K�O �P�\ KPÇ}�Ä P:" OK �`�

��"�K�O �`�  
SDQFUHDWLF G�

��"�LÃ�~"Q�~ �`�   ��LÃ�~"Q�~ �P�\ KPÇ}�Ä P:" OK �`�
SHSWLF G� JDVWULF G� f �Æ�512 �`�
SULPDU\ G� JDVWURLQWHVWLQDO G� f ���~�" �`�  
VDOLYDU\ G�

��u"R. �`�   �r"R. �}�X� �. Q�5~#� �. �5X#[� P��l6
TYWYd �GLM�LW� �4p¼  GLJLWDO �#2 #� 4XK 4[y�" Æ�
TYWYdQ\ �GLM�¬�W
O�

4[y�" �}��X� �. �w �A�$ #� �5[y�" 4[y�" �. b�.P� ��
�K�\�� �#=�"

�4[y�" P:" �. ��-\ ��
�KLÄ �#�K#�� |Ç\ �. �w 	�6#Ä�e"
 #��K"K �. b�.P� ��
�P6��1�#�w ���uO �O#��\   �L��\��� �#���. "R=���

�	�"��#�" O

4YWYdQ\Yc �GLM�¬�WDO�LV� ��#�#�z Q" �W�>
�#�ÈP��. Q" � L�Q�6#������ � ��Ww�����y�K '�ODQDWD Q"

�L�$�� 4XK �.V�~#5�T�K 	��#5[y�" |z 
 '�SXUSXUHD

TYWYdQ\Yc �GLM�¬�WDO�LV�

|�#Ä �"��Ä �. �w 'LJLWDOLV SXUSXUDH �L\ Æ[J ÈP. ��
�K�O�� O#w �. Æ���6��KO#w

��-}u �#�L�Q�Ç�}z #� V�~#5�T�K �#�L�Q�Ç�}z j��=� ��
TYWYdQ\YjQdY_^ �GLM�¬�WDO�¬�]D �VKXQ�

S"Q�K OK �$ �#�L�Q�Ç�}�z Q" ��Ç� #�� V�~#5�T���K R��=��6
� +�}d� ��#�OK �#�4h}m K#=�" O�h�� �. �L\ �R�O��#�P.
�#�L�Q�Ç�}�z �����. ��#��OK �#�4h}��m gp��F V1��X

��KPw �R�~#5�T�K   �Æ���6��KO#w
TYWYdQdU �GLM�¬�WÇDW� �L��#�4[y�" �#��J#\ �"O"K



TYWYdQdY_^ � � � � � � � � � � � � � � � � � � � � � ¤ Æ� � K#5p� �4W��K ¤ TY]UdXi\ dbi`dQ]Y^U �4=D�

TYWYdQdY_^ ��WD�VKXQ� �L��#� 4[y�" �L�"Q ��
�K ��. OK n#Ç\ K#=�" �}�X� �. L�$O#w 4[y�" Æ� K#=�" ��
#� �#5[y�" Q" �`Ã. ¿du Q" LÃ. O�#=� �2O#w #5� �"�I5X"

�#��$ ���
TYWYd_^Y^ �GLM�¬�WR�QLQ� �#�z Q" s5[� ����2#X �Ä��
��. � KO"L�� Æ���6��KO#�w KPÇ}�Ä �w 'LJLWDOLV SXUSXUHD

�K�O�� O#w �. {�P5W}w �K"K +�XO nPÃ� �"��Ä
TYWYd_hYWU^Y^ ��WRN�V¬�MH�QLQ�

�4X" ��Ww�5�T�K ��Ç�}z $ �w �L���P5X" �5W�
TYWYd_hY^ ��WRN�VLQ� s5[� Æ���6��KO#w L�Q�Ç�}z
��. �w V�~#5�T�K Py�K �#����z � 'LJLWDOLV SXUSXUHD Q"

�KP�z�� O"Pu �K#p5X"KO�� V�~#5�T�K #. �.#[� O�e
TYWYdec �GLM�¬�WXV� >/�@ �4[y�" Æ� �	SO�GLJLWL �¿�>

TYW\iSUbYTU �GL�JOLV�HU�¬G� GLDF\OJO\FHURO f

TYW_hYWU^Y^ �G¬�MRN�V¬�MH�QLQ�

�4X" ��Ww�y�K ��Ç�}z $ �w L���P5X" �5W�
TYW_hY^ �G¬�MRN �VLQ�

'LJLWDOLV ODQDWD �#�ÈP. Q" s5[� Æ���6��KO#wL�Q�Ç�}z
�KP�z�� O"Pu �K#p5X"KO�� V�~#5�T�K #. �.#[� O�e�. �w

G� LPPXQH IDE �RYLQH� )DE� f

TYXiTbYS �GL�KL�GULN�

�{�Ç~�� P� OK �S�OL�� �6" �K �"O"K
TYXiTb_hi �GL��KL�GURN �VH�

�"��Ä �. � �2+� �Ww�OL�� �#��. {�Ç~�� �K ��#F {�Ç~��
O#�w ��. �-�wP�6 ����B P�. 4~�K �"P. �K\GUR[\�� L��[�2

�K�O��
TYXiTb_hiQSUd_^U �GL�KL�GURN �VH�DV �̈ �WÇRQ

�L��L~$PW�}z P��R�" �Q��P6 �Ä�� Q�5w ��P6�K#X
{�PW�}z �qPe �K Z�w "� R�~�Ç�}z OK �"�dX"� 3#pWq '

�4X#�L�1�~ � #�3"OL���.Pw R5�X��. � 3#pWq
TYXiTb_hiSX_\USQ\SYVUb_\ ��NR�OH�NDO�

VLI�̈ �URO� {�Pp�W}w �~�w {#Ãq �#�4�~�.#5� Q" ���Pz
�����
 {�Pp�W}w�~�w �Ww�OL�� �K � ���� �	'

�
���#5��


�"�K�O +N�> 	{��P5�W}�w #�� '
�
���#5�� �Ww�OL�� �K

+N�> Z�"R�q" 8Ä#�. � L�K��� Z�"R�q" "O 3#pWq ��W}w
�#=��" |��~K ��. � K�\�� �W�5�\" O Q" �P�z�}> � �"�I5X"
�$ R5��X �#y�#�> Q" O�K ��#��#y�#�> OK O�.R�� �#�4�~#Ãq

FDOFLWULRO� f �K�\�� �5J#�\ ���O��
!�"%�TYXiTb_hifYdQ]Y^ 4 ��YL�WDK�PLQ�

�Ww�OL��� s5�[� {�PpW�}�w �~�w �Ww�OL���K � ����
��K P� j��=� #� {�Pp�W}w�zO" �.#[�

!�"%�TYXiTb_hifYdQ]Y^U 4
�

�{�PpW�}������w �~���������w �Ww�OL���������� �K � ����
GLK\GUR[\FKROH FDOFLIHURO� f

TYY_T_dib_cY^U �GL�L�R� GR�WL �UR�VÇHQ�

Q" R�~�OL��� P�:" OK ���w ��Ww�P���6 O"KL��� �~$ Q#XZ���2
�K�\�� K"Q$ ��~�.�}z�P�6

TYYc_SiQ^QdU �GL�L�VR�VL�DK�Q ÇDW� 3#-�wP6 Q" Æ�P�
Æ�5X�2 O#5J#X OK �w ��1&2� 3#�#�X�R�" ��Pz �K ��#F
8Ä#�. L���"�6��� 3#-�wP�6 ��" �L��O�� O#w �. #�P��5X�" �

�L�5W� �Wp�6 �#y5XK � �[B vPE� � L��\ 4�X#WF
TY[di_]Q �GLN�WH�R �PDK� ���}6�2" �#���}5�2"�~�L�

���#zT� �W> {"Q#. �#���� �L��wY�Pp�
TY\QSUbQdY_^ �GL�ODV�HU�D �VKXQ� Æ� �L\ "L>
�L�\ O"K����"Q ��. �Ç\R1�"L�K OK �4w "O#6#w OK �9� ZI.

�K�\�� �5pz �"L�K ;#6 #� �[�O �#�E�" #� �Ã�-eP�m
TY\QdQdY_^ �GLO�DK�WD �VKXQ�

�L�[w #� �"�~�~ O#5J#X #� G"O�XÆ� �L\ ¿W5� 4�Ãa� ��
�j#W6"   ��Ã�-e K#Ã." Q" Z�. LF OK �L\

��L�[w #� �KPw ¿W5� |�Ä ��
G� RI WKH KHDUW #. �"P�� ,}u 3"PpF ��"P-> �zOR.

�,}u j#W6"   ��$ �#��O"��K �L\ vQ#�
VHJPHQWDO G� L��#� �"�~�~ �#�5J#X Q" �[I. j#W6"
�L�O"K �Ã�-e Pdu j#W6" O#BK nPe P� OK ¿u"� 3#Ãdu ��K�O

TY\QdU �GL�OÇDW� �~#J�6 �#�5J#X #� Np�� �L\ �L�[w
�j#W6"   ��$ �Ã�-e K#Ã." Q" Z�. LF OK

TY\QdY_^ �GL�OD �VKXQ� ��L�[w #� �KPw ¿W5� |�Ä ��
GLODWDWLRQ� f ��

TY\Qd_b �GL�OÇDW �HU� �L��\ ¿W5� 	�}`Ä
 �#�5J#X ��
�KP�z�� O"Pu �K#p5X"KO�� �KPw ¿W5� �"P. �w �O"R." #�

��L��w¿W5� �}`Ä ��
TY\eU^d �GLO�RR�LQW� ��L��ws�uO ��
�R��B �zL��w Æ�PE6 #� 3OLu Z�#w 8Ä#. �w �}�#Ä ��

�K�\
TY\edY_^ �GL�ORR �VKXQ� {#Ãq �K#� Æ� 4h}m Z�#w ��

��KPw s�uO   ��$ �. �Ã�-e �K#� Æ� �K�Rq" s�Pe Q"
�4X" �L\ s�uO �w �"�K#� ��

|�#�Ä Æ� Q" �_I�[� O"Lt�� O#[5�" �. �6#2����� OK ��
�4p¼ GLOXWLRQDO �+$ P."P. L¼ #� �K O"Lt� �. ���O"K

VHULDO G�

�9�� �a#��O �~"�6 Æ� OK o}5I� �#�4uO Q" �"�Ä��=�
|.#�u K"LÃ�6 #�. �"P�� 4[w �Ep¼ �KO�$ 4XK �. �"P.

���#z "L> �#���}w Q" �\O#�\
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#� ��W> {�5J" |�~K �. �Ãu"� L��K�X 4�~#Ãq j�� P� OK
��Ã�� ��"L�� 3L�� �"P. 4\"KO#h5�" �"�6�� �w ���M

Q" Z�. Pa#F {#F OK #� � L�#=�" {�e �. �#� �� |u"LF
��zK#5q" O#wQ"  ��4X" �5\Nz �$ Q" �#� ��

GHYHORSPHQWDO G�

�L\ Q#m$ �y~#X �� Q" |-u �w ��Ã�#� 3L� #. �Ãu"� 4�~�}Ã�
#� jP¼ �Rl� <}q �W�6�" ���M �zL�#� ,tÄ L��#� L\#.

��}�#Ç6 ��"�6#�   �Py�K �#��6#2�O��
TYcQSSXQbYTQcU �GL�VDN �DK�U¬�G ÇDV��

R�~#6#�w "O #�L�O#�w #X�K R�~�OL�� �w ���R�$ Q"L�O#w #X�K
�L�w��

TYcQSSXQbYTU �GL�VDN �DK�U ÇLG�

�K #���$ R�~�OL��� Q" ��w ��#�L��u Q" Æ� P� �L�O#w #X�K
�K�\�� K#=�" L�O#w #X����

TYcQSSXQbYTebYQ �GL�VDN�DK�U ÇLG�X�UH�DK�

OK �w �A�$ L��#� O"OK" OK L�O#w #X�K LF Q" Z�. P�K#t� K�>�
�K�\�� �L�K L�O#w #X�K �. 4-W� |�E6 �LÄ

TYcQbdYSe\QdY_^ �GLV�DKU�WLN �X�OD �VKXQ�

	���X#6�1�$
 ¿du �|_p� Æ� |�#w #� �5\"KP. #� �KPw ¿du
�|_p� ��F#� Q" �`ÄÆ� �KPw "L> #�

TYcS �GLVN� GLVN� f

HPEU\RQLF G�� JHUPLQDO G� OK DdW� �"�td��
� K�\�� �L�K �$ OK �#��O �#���#[� ��~�" �w 4W�X�5X�.

�4X" �L�#[� |.#u �#W�" |�#Ç6 �5p� ����K OK
TYcSXQbWU �GLV�FKDKUM �� ��Q#X#�O #� �KPw K"Q$ ��

��P�� #� �K#� �KPw #�O ��
��K#� ��}I6 #� ¿qK ��

�4-u"P� RwP� j�� P� #� �#5XO#��. Q" ^�JP6 ��
�#��5\O #� ��Ww $ ��O�� {�e OK 4�¯~#Ãq |�W�#52 O�-Ä ��

����`Ä
P\RN\PLF G� �O"PÇ6 #� ���Pz �#��y~"
�L��K #���w���� OK ��#z �w �5wPF LF"� |�Ä �#�|�W�#52

�L��\��
P\RWRQLF G� OK �O"PÇ6 �V�#wPqP2 �#���}I6
#�� �KP�w rK ��Q��X K�P5�Ç~" �KPw KO"� P:" OK �w ���6���

�L��\�� �5I�y�"P. �$ �5wPF +#_Ä" #� �}`ÄÆ�PE6
SHULRGLF ODWHUDOL]HG HSLOHSWLIRUP G��3/('�

OK ��w {#�W�Ww�O#2 � �O"PÇ6 R�6 #� �5W�$ ;"��" Q" ���y~"
�K�\�� �L�#[� �Rl� �PÇ��� Æ� ((*

TYcSYV_b] �GLV�¬�IRUP�

�	ÆW�K
 KP¶z �Ep¼ |Ç\ �.
TYcSYccY_^ �G¬�VLVK �XQ� |J"K 4�X �. �L�P. �YP.

��P� 4w "O#6#w OK �XLÄ YP. L��#�
TYcS\Y^QdY_^ �GLV�NOLQ�D �VKXQ�

��H[WRUVLRQ� ;O#J 4�X �.ZJPB

TYcS_R\Qcde\Q �GLV�NR�EODV �WÇXO�DK�
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{#5�W~�}6 Æ�I6 Æ� ��Wt6 P:" OK �w �¼#_5J" ���5X�.

��. ��w 	�OK�5X�.
 {�}X Æ��w Æ� Q" |Ç[5� �L\ C#t~

"L�> 4X" �L�[� ��Wt�6 KOQ �W��w ow Q" |X�5X�. �}�X�

�K�\��

TYcS_WU^YS ��MHQ �LN�

K#=��" �"�P��� ���. ÆW�K Æ� �O#=��#�� P:" OK �w �A�$

�K�\��

TYcS_YT �GLV�NRLG� �ÆW�K �. ��-\ ��

�O�L� #� L��#� ÆW�K �l�6 �"O"K �Ç\R1�"L�K O"R." ��

�5\"KP. O�h�� �. �w �"L�K L��#� ÆW�K �L��wG" O�XÆ� ��

�4X" �L\ �F"Pe �L�X�2 ;#Ä

TYcS_^dY^e_ec �GLV�NRQ�WLQ �X�XV�

�+�#�5� ��pu� O#BK �5I�Wz ��

���#z "L> �"R=� ��

��td�� �#=W�" #� ,�6P6 Lu#q ��

TYcS_`QdXi �GLV�NRS �DK�WKH�

��"�P�� ��. ÆW�K �O#��. j�� P�

TYcS_`\QSU^dQ �GLV�NR�SODK�VHQ �WDK�

�ÆW�K �. ��-\ 4p>

TYcS_bTQ^SU �GLV�NRUG �DQV�

�#��}�u�K Q" �`�Ä Æ� OK #���6 ]#�J 4p��¼ Æ� K���>�

�4p¼  	P�#l�
 GLVFRUGDQW �3P�#l�  

TYcSbUdU �GLV�NUÇHW ��

�6#Ã�#a �}�X� �. �L\^I[� #� "R=� �#�ZI. Q" �w �A�$

�|_5�#� "R=�   �4X" �L\ �5J#X L��\��� b�}I� �� #. �w

TYcSbY]Y^QdY_^ ��NULP�¬�QD �VKXQ� 3�#p6 4J#�\

��=�X �5Ç� �q#Ç\��

TYcSec �GLV�NXV� >/�@ GLVN� f 	GLVFL �¿�>


TYcSedYU^d �GLV�NX �VKHQW�

�L\#. �P:" ���B �"O"K �w ���O"K ��L��wL�L2#� ��L��w �L�w " P2

TYcUQcU �G¬�]ÇH]��

� �L. Q" ZI. P� �Ã�-e KPÇ}�Ä #� O#5J#X Q" n"PE�" j�� P�

� ���Ä Q" �"�Ä��=� #. �w O�.R� KPÇ}�Ä #� O#5J#X ¿du #�

� �S�~�6#�2 �S�~���6" 4X" �Ç�� � L.#��� P�#h6 #���#[�

��O#���.   �L\#�. �5J#�\#�� #� �L\ �5J#�\ �$ ��z $Z�2

V\QGURPH� f

DFTXLUHG F\VWLF G� RI NLGQH\

�"��}w OK ��}w ��#XO#� ��#�5�" |F"P� OK ��#�4W�w K#=�"

�4X" �K�-� 4W�w �"O"K �-u �w

$GGLVRQ
V G� L��#� R�P. ���X#5�#�y�2 ���W�K$ �O#��.

���JO#�[q Z�#w �L��P[�2 ���J�w L�L\ oÃa 4X�2

�{#�OK$ �O#w�w Q" �\#� �\O"�z 3��5J" � {#�X"

$OEHUV�6FK´QEHUJ G� RVWHRSHWURVLV� f

DOORJHQHLF G� OK �w �#.R�� ��}Ä P. L���2 Z�w "�

�#�4�X�p��~ s�OR�6 Q" V2 �����" ^t�� O#�BK 3#��"��F

�K�\�� K#=�" Æ���S�~$

$OSHU
V G� �w ÆB�w �#��A. OK OK#� �O#��. �Ä��

�}t�Ä {"�Q P�y�K b#t�� � Rl�� P�[u ���O��� 3��5�J" #�.

^I�[� UOK�Q ÈP� � <�[6 �5wPF 3��5J" �L��P[�2

�K�\��

DOSKD FKDLQ G� �P�=�Q �O#��. �#p~$ �P�=�Q �O#��.

�K�O �#�P2�P�2 #����� OK #�|X#�X�2 C#[6O" #. �w ��y�X

�Ç\ KOK {#�X" #. �"P�� +N>��X � K�\��^I[� ÆB�w

�L�w�� K#=�" ���O �O#5qPz #. �"P�� �#�5F" �Q�Z�#w �

$O]KHLPHU
V G� ��6"P�SK �O#��. �P��"R~$ �O#��.

Rl� P[u OK P[5�� �q�P6$ #. �w �5J#�\#� 4}Ä #. Rl� �L��P[�2

�K�\�� �5J#�\ ^I[� Æ�S�~�6#2�5W�� 3"P��l6 �

$QGHUVHQ
V G�

JO\FRJHQ VWRUDJH GLVHDVH 	,9j��
 f

DSDWLWH GHSRVLWLRQ G�

4�6#2$ �Ww�OL�� �#�O�}. +�XO #. �w L�-�� 4q#. {�5J"

�K�\��^I[� �}_p� UO�. #� |_p� L�B #� Æ� OK

$UDQ�'XFKHQQH G�

VSLQDO PXVFXODU DWURSK\� f ��\�K �"O$ �O#��.

DUWHULRVFOHURWLF FDUGLRYDVFXODU G� �$6&9'�

�w Py�K �#`Ä" � ,}u �#��#�P\ Æ�6�P}ÇX�P6$ �O#5qPz

OK �¼#_5�J" O�e �. ��#z �K�\�� ÈP� � ��"�6#� �. P=��

�K�O�� O#w �. ,}u Æ��ÇW�" �O#��. KO��

DUWHULRVFOHURWLF KHDUW G� �$6+'�

LVFKHPLF KHDUW G� f

DXWRLPPXQH G� #��$ OK �w �6��5J" Q" Æ� P�

��}�Ä P. �~�}X #� {"O���� �#�Z�w "� Q" �\#� �5q#. ,�X$

3O��¼ ��. 4X" �Ç�� � L��$�� K�>� �. KPq K�J �L. �"R>"

�L��w Q�P. �`Ä �.^5I� #� �Æ��5W�X

$\HU]D
V G� Q��#�X #. �"P�� �t�tF ��5�X�}2 �Ä��

�~#y���}1X"�6#1��Q#5Ç[��P. 4�[��P. Vp��y�6 ��R�

����O �#�P\ Q�P}ÇX" � �"�I5X" Rl� �Q�2P1��

%DQWLV
 G� ���#t5F" �~#y���}1X"

%DUORZ
V G� ��"O"�JP�\ 3�.O�ÇX" �O#��.

%DUUDTXHU
V G� ��-W� �q�P5W�K�1�~

%DVHGRZ
V G� *UDYHV
 G� f

%DWWHQ G�� %DWWHQ�0D\RX G�

9RJW�6SLHOPH\HU G� f ��

�L��K|��Ç[6 3��5�J" Q" Æ� P�� P6�����Ä O�e �. ��

����O�� L���PX Q���\�q�1�~

%D\OH
V G� �����Ä �QO#2

%D]LQ
V G� HU\WKHPD LQGXUDWXP� f

%HNKWHUHY
V �%HFKWHUHZ
V� G�
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DQN\ORVLQJ VSRQGLOLWLV� f

%HQVRQ
V G� DVWHURLG K\DORVLV� f

%HUJHU
V G� ,J$JORPHUXORQHSKULWLV� f

%HUQKDUGW
V G�� %HUQKDUGW�5RWK G�

PHUDOJLD SDUHVWKHWLFD� f

%HVQLHU�%RHFN G� VDUFRLGRVLV� f

%HVW
V G� FRQJHQLWDO PDFXODU GHJHQHUDWLRQ� f

%LHOVFKRZVN\�-DQVN\ G�

-DQVN\�%HLOVFKRZVN\ G� f

%LQVZDQJHU
V G� ���X OK �w ���6"P�SK V�#�K

Rl�� �P[uP��Q L�pX �K#� ���X#��}��K P:" OK � �P�2 Q" |-u

�K�\�� K#=�"

EODFN G� �#W�" ��#z � �"L�pX�z �L�[w �O#��.

K#=�" ���� ���L�P5X�}w �}�X� �. � #�~"P5X" � #Ç�P�$ OK �w

�4X" �"P��� L-�w OK Æ�6�P�Ç� ��F"��� K#=��" #�. � K�\��

��#�X �O#��.  

%ODRFT
V G� DVWDVLD�DEDVLD� f

%ORXQW G� WLELD YDUD� f

%RHFN
V G� VDUFRLGRVLV� f

%RUQKROP G� HSLGHPLF SOHXURG\QLD� f

%RZHQ
V G� P:" OK �w �\Ppy�X {�}X ����XO#w

K#=��" �L�. Q#. �F"�� OK ���Ã� � Æ��XO" #. ����e U#�6

�Q�2�P5��O" V���2 R�}�z ��F#�� OK O�.R�� �Ã�#�a �K�\��

�K�\�� �L��#� 4XH\UDW

%ULOO
V G� %ULOO�=LQVVHU G� f

%ULOO�6\PPHUV G�

JLDQW IROOLFXODU O\PSKRPD� f

%ULOO�=LQVVHU G� o�pJ �L��wK�Ä Æ��L�2" U�p�6

5LFNHWWVLD "P��Q L�w��� Q�P. ��~�" 4��pÄ Q" LÃ. #�{#X �w

L�#���� �u#. �L. 4q#. OK {#ÃqP�m �}FP� OK SURZD]HNLL

�	4X" O�.R� 4��pÄ �RI� �#W�"


EURDG EHWD G� �{#�}��#q �����6�P2�1�~#5. V�K

�#���PÇ���}�\ Æ�6O�q�P5Ç~" 4wPF �L��#� �"P. �S"� ��"

�K�O�� O#w �. 9/'/ �#�#t. � �Ã�-eP�m

%XVVH�%XVFKNH G� FU\SWRFRFFRVLV� f

&DIIH\
V G� ��"O"�JP�\ {#Ç�6O�w Q�5X�"P1��

FDOFLXP K\GUR[\DSDWLWH GHSRVLWLRQ G�

DSDWLWH GHSRVLWLRQ G� f

FDOFLXP S\URSKRVSKDWH GHSRVLWLRQ G� �&3''�

��W}w �#�O�}. +�XO Q" �\#� �.#�5~" ��R� #� K#F �6#2�P6O$

Q���W}w�OL��w |¼#p� OK �&33'� 3"OL�� �K 3#pWq�P�2

+M#�w UPt� ��#z K#F 3��F �{#�����X ¿�#�OK #�O�}. �

�L��\�� �L��#�

&DOY§�3HUWKHV G� ��"O �"�I5X"PX R�p�2" Q�OL��w��5X"

&DPXUDWL�(QJHOPDQQ G� ��R�q#�K �Q�1W�K

&DQDYDQ
V G��&DQDYDQ�YDQ %RJDHUW�%HUWUDQG

G� ��RwP� �-_Ä �#y5XK �=�pX" ���X"P�SK

&DUUL°QV G� EDUWRQHOORVLV� f

&DVWOHPDQ
V G� ��#ePXZ�2 #� � ��JY�J �O#��.

�^�I[6 |.#u ��JL. �#�{�}X K�>� ��L. #�" ��p�~ �.#[�

��#p��~ KL�m �Q�2P1��� � L���p��~ 4q#�. �"R=� �#��K�6

�L��\�� �L�#[� �5X#�L� #� �Ç\ OK ���Ã�

FDW�VFUDWFK G� � ��JY�J ���Ã��O#��. �Ä��

P�:" OK ��w �"��F#�� ��#p���~ KL��m �L����\ K�LE��� K���J

OK {�5X��2 #�� {�2#2 K#=�" #. � K�\�� K#=�" �W���6KO�.

,6 �v#�KOK � K#F 4E6 �"��F#� 4��K#p�~ �.PzY"PJ |E�

��.Pz Y"PJ �O#��.   �K�\��^I[� o�pJ

FHOLDF G� �KO�J Q" �\#� +N>��X �OL�X �v#�}X �O#��.

�"�K�O b#I�� �5�qO 4XK Q" #�. ��w �6�}�z ��#F �#�"Nm

Z�#w Hp� �Ç\ j#W6" K�~$ow � ��=F {#�X" {#��Rz�P2

�4X" �"P�� #�4�~�P5Ç~" � #����#5�� |�}t6 � �Q�

&KDJDV
V G� �\#� Q#���Q��#1�P6 �U#z #\ �O#��.

4E6 K#F 4X" �Ç�� �O#��. P�X ��Q�Pw #��Q��#1�P6 Q"

�L\#. ��R� #� K#F

&KDUFRW�0DULH� 7RRWK G� � �O#� � �wO#\ �O#��.

��. ��w �6�`�Ä Q" �w P�l5� 7O"�6 #. ���`Ä �q�P6$ �3�6

��. � K�\�� Q#m$ L��\�� ��K,_Ä {#���P2 +#_Ä" �}�X�

�L�w�� 4qP[�2 �Q#. � 4XK 3�`Ä

FKROHVWHU\O HVWHU VWRUDJH G� �&(6'�

Q"P5�X" {�P5W}�w K�-�w Q" �\#� {#��Q�R�~ �"�P�JM �O#��.

� �����6�P2�1�~#5.P1�� �~#y��6#1� Q" �-�wP6 #. �w ���Q�R�~

�K�\��^I[� UOK�Q Q�P}ÇX"�P6$

&KULVWPDV G� KHPRSKLOLD %� f �V�W�Pw �O#��.

FKURQLF JUDQXORPDWRXV G�

�5W�X �K�O � �#�K b#I� 4X�2 L�L\ � OPÇ� �#�4��pÄ

�}X#��6 �O"OK" �#y5�XK � ���O �"�I5�X" {#�}6�L�"�~�Ç�6O

�~�}�X |�J"K �L�W�P5�w #. KPÇ}�Ä �Ç�5�S ^t� #. �"P��

���R� Q�6#��~��"Pz �O#��.  �L�pX �#�{�-}z

FKURQLF REVWUXFWLYH SXOPRQDU\ G� �&23'�

Z��P�. OK "��� �#�P�> O"L�#�2 K"L�W�" #�. �w {�5J" j�� P�

���O ��R� �K"LW�" �O#��.   �K�\��^I[�

&RDW
V G� ���6"K�Rz " �6#2���6O

FROODJHQ G� #. �w ��#��O#��. Q" Æ� P� ��S�w �O#��.

L��\��� ^I�[� L�-�� 4q#. �KP5Wz Æ�S�~�6#2 3"P��l6

��OK�P}�ÇX" 4�Q����6#���OK �6#�5���O" U���2�~ |�#��\

� ��W�6#���O ,6 Æ�6�-��P�6 �"O�2O�2 "Q�K�� 4�P6O$�}2

�L��w �W�#t� FROODJHQ GLVRUGHU #. �L���6#��O 4�P6O$

FRPPXQLFDEOH G� �L��wK#=�" |}Ä �w �O#��. �Ä��
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KPq �. 4�"PX � {#t5�" |.#u ��t5W�P�m #� ��t5W� O�e �. �$

��PW� �O#��.   �4X" Py�K

&RQFDWR
V G� �"P�� �L��P[�2 ��JL. 4�Q�PX�}2

����5�P2 � O�}2 KO#Ç�P2 |J"K �. ÈOR. �#����Q�q" #.

FRQVWLWXWLRQDO G� |Ç[5� ���Pz �L��wP�zOK �O#��.

�O#��.   ��KP5Wz �#���#[� �"O"K �O#��. #� �#zO" L�B Q"

��5\PX

&RUL
V G� JO\FRJHQ VWRUDJH G� 	,,, j��
 f

FRURQDU\ DUWHU\ G� �&$'�

K#=��" 8Ä#�. 4X" �Ç��� �w P��Pw �#��#�P\ Q�P}ÇX"�P6$

|�"�Ä �K�\ ��#�z #� ÈP� � KO#w��� U�5wO#p�" �OL¼ ��T�$

�L��[w ���W�#6P1��� ��~�P5W}wP1��� �Q" L�6O#-�Ä Pd�J

�"O"K �#����6�P2�1��~ �K�. ���#2 � ��P�\ 4.#�K O#y�X

�P��Pw �#�P\ �O#��.   ��#. �w "P6

FRURQDU\ KHDUW G� �&+'� �P��Pw �#�P\ �O#��.

&RZGHQ G� KLÃ5� �#��O#=��#� #. �w �:O" �O#��. �Ä��

^I[� ��OK�L�" ���OK�R� ��OK�5w " ��#ePX � L��#� {#J

�K�\��

&UHXW]IHOGW�-DNRE G� Q" �\#� OK#� �O#��. �Ä��

� KO"K K��>� ���p�Ä � {#�}��#�q P�zÆ6 {#Ç\" �. �w ���P2

� ���~#�. 3"P�#h�6 � K�\��� Q#�m$ �~#�X �#��� OK ���Ã��

�L�#�[� ��w �KO"��� ��P6¿�#�\ �KO"K �Ã�X� �X#�\,�X$

�5qO ��. Q" #���O�� �=�pX" ���X"P�SK Q" L�6O#-Ä L��\��

V�#��K #�. �"P��� L���}���$ v�2 |�Ç[6 � Q��}z #���O��

3"P��l6 � �5wPF 3��5J" U���}w��� ¿�PX 4qP[�2 �"O"K

GO �O#���. j�P�\ Q" {#X Æ� {�e OK ÈP� ���Ã� �((*

�L�K��

&ULJOHU�1DMMDU G� V\QGURPH� f�O#>#� P}y�Pw �O#��.

&URKQ
V G� �O#��. �Ä�� �"��F#� 4�P5�" ���Pw �O#��.

�"P�� ��#�5�" ���}�" OK ���Ã� �w ��R� Q�6#��~��"Pz �.#�5~"

)-~#�m � L�w��� Q�P. �$ �O"��K �L\ ��Ia � O#ÇX" K#=�" #.

�K�\�� �W.$ � {�5W�q |�Ç[6 � �K�O K"LW�" �. P=��

&URX]RQ
V G� FUDQLRIDFLDO G\VRVWRVLV� f

&UXYHLOKLHU
V G� VSLQDO PXVFXODU DWURSK\� f

&XVKLQJ
V G� x��\�w �OL�X �x��\�w �O#��.

L�F Q" Z��. D\P�6 ��. ���#�: �W�6O�w���OK$ P1�� �$ OK �w

�4X" Æ�2�P6�Ç�6O�w��OK$ ���O���R�q�1��

F\VWLF G� RI EUHDVW #. �"P�� ��#5W2 �Q�1W�K

�x�O �.$ �L-�z �#�4W�w |�Ç[6

F\WRPHJDOLF LQFOXVLRQ G�� F\WRPHJDORYLUXV G�

Q" �\#��� 4��p��Ä �Æ�~#y��5���X ���Q�}���Ç�" �O#������.

OK �"�5�W� ���Q�}�Ç�" �#�W>" #�. ���w U�P���~#y��5���X

j��� OK �K�\��� ^I�[� ���p�Ä �L�\ ÈOR�. �#�{�}��X

�~#pX�PÇ��� � Q�P��X #. �"P�� �~#y���}1X"�6#1� �K"QOK#�

4X" �Ç��� �KO"K K�>� �5wPF #� ���M �zL�#� ,tÄ #. �"�6

OK �L�w K#=�" Q��}w������ ��-\ ���~#. 4�Ãa� �.#W5w " �O#��.

�OL�X L\#. �L\ ,Ww ��J s�OR6 P:" OK �O#��. �w �KO"��

�K�\�� K#=�" �S��qP2 Q" V2

GHILFLHQF\ G� #� ��"Nm K�-�w Q" �\#� �O#��.

K"�� �K�. �q#w #� Q" |¼#F �#��O#��. ��� |�#\ Æ�~�.#5�

��X#X" ��"Nm

GHJHQHUDWLYH MRLQW G� RVWHRDUWKULWLV� f

��}_p� ��6"P�SK �O#��.  

'HMHULQH
V G�� 'HMHULQH�6RWWDV G� ���OSK �O#��.

��L��P[�2 Æ�q�P6P1�� �6#2�O�� �U#6�X ��OSK �O#��.

GHP\HOLQDWLQJ G� #. �w �O#��. j�� P�

�K�\��^I[� +#_Ä" ��}�� �#�n�m ,�PI6

GLVDSSHDULQJ ERQH G� #� �"�I5X" Æ� �=�OL6 +N>

� KLÃ5� �#����T�#�� #. �"P�� ��#z �w #��"�I5X" Q" ���Pz

�K�\�� K#=�" �.Pa {#-�K �. � �#�"�>�� #� #��A. OK ���Ã�

GLYHUWLFXODU G� ����Ä �"�S"� �O��Ç�6O��K �O#��.

�4�~�Ç�6O��K �Q�~�Ç�6O��K O��Ç�6O��K �P2 4�Ãa� |�#\

'XFKHQQH
V G� ��\�K �O#��.

��Ä#I� ���`Ä �q�P6$ ��

��Ä#I�~"|_. �L��P[�2 <}q ��

�V�~#XO�K V.#6 ��

��\�K ���`Ä �q�P5W�K ��

'XFKHQQH�$UDQ G�

��Ä#I� ���`Ä �q�P6$ ��"O$ � �\�K �O#��.

'XKULQJ
V G� ��Pq �52P� 4�6#�OK �x��O�K �O#��.

'XNHV
 G� �"O�K O"K,6 �O#��. �v�K �O#��.

��P�z U�P�� Q" �\#� �#�5F" �6#�5�" Rz " 3"O�9. #. �w �wK�w

�K�\��^I[� �w " � �w #Ww�w

'XUDQG�1LFRODV�)DYUH G� ���P�� ��~��"Pz�p�~

'XUR]LH]
V G� ��K"QOK#� {"P5�� �y�6

(EROD YLUXV G� K#F Æ�S"O��� ,6 ��."U�P�� �O#��.

��."U�P�� Q" �\#� #�" ÈP.O#� U�P���O#��. ��-\ �L�[w

�K�\�� �L�K P��Q � �"K�X OK �w

(EVWHLQ
V G� DQRPDO\� f ���5[." �O#��.

HQG�VWDJH UHQDO G�

�4[zP. |.#uP�m ��R� ���}w ��#XO#�

(UE
V G� ��\�K ���`Ä �q�P5W�K �+O" �O#��.

(UE�*ROGIODP G� P\DVWKHQLDJUDYLV f

(XOHQEXUJ
V G� SDUDP\RWRQLD FRQJHQLWD� f

H[WUDS\UDPLGDO G� Q" ���Pz �{"L��"P�2"P5Ww " �O#��.

OK P��l6 �K"O"P�m � �Ã�-eP�m 3#wPF #. �w ���~#. 3��5J"

���" �L��\��� ^I�[� �5�Ã�a� 3��5J" � 3�`Ä ��6

��P��m � Q�5�6" �P�w �W���W��wO#�2 �Q" L�6O#-�Ä #��O#����.
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���P� ;O#J �O#��.  

)DEU\
V G� ���Q�R�~ �"�P�JM �O#��. ��P.#q �O#��.

K�-��w Q" �\#�� L�1�~�y�p�X"�Ç�}�z �W�~�.#6#w ; �. �5W."�

OK L�Q�Ry� �P6L��" PX ¿�=6 �. P=�� �w$ Q"L�Q�5w�#z � D

�K�\�� ���}w � �u�PÄ �-}u �#��5W�X

)DUEHU
V G� ���Q�R�~ �"�P�JM �O#��. �P.O#q �O#��.

4�6#��OK ���q$ "L¼ 4��[J #. �w Q"L��"PX ^t� Q" �\#�

�zL�#�,tÄ � Q�6#��~��"PzZ�w "� |_p� ��"�I5X" �}Ç\L.

�K�\��^I[� �5wPF ��"�O

)D]LR�/RQGH G� �L��P[�2 O#-~�. <}q Q" �OK#� j��

�K�\�� K#=�" �wK�w �"O�K OK �w

)HHU
V G� DFURG\QLD� f

ILEURF\VWLF G� RI EUHDVW

#�. ��#�4W��w K#=��" #�. ��w �#5�W2 �Q�1�W�K Q" �}Ç\

L�5W� �"P�� OLw � n#p\ ���� ¿�#� ��#F o}5I� �#��Q"L�"

Ph��. � L�K�� �L[� Q#. �#�4W�w �. �.$ #6 �"���u x�O �

��#5W2 �O#=� ���}6�2" �Ã�-eP�m �Q�2P1�� P:" OK LXO��

�5I��O ��P. � L�L[6 Q" �\#� ��#5W2 KLm �O#=� j#W6" �

K#=��" �zLÄ#�u |Ç��X ��. �5�W."� �Ã�-e ��#5W2 3"P��l6

�K�\��

ILEURF\VWLF G� RI WKH SDQFUHDV

F\VWLF ILEURVLV� f U"PÇ�#2 Æ�5W�w�P-�q �O#��.

ILIWK G� ��=�2 �O#��.   HUWKHPD LQIHFWLRVXP� f

IOLQW G� FKDOLFRVLV� f �4��}q �O#��.

IORDWLQJ EHWD G� �{#�}��#q �����6�P2�1�~#5. V�K

IRFDO G� �����#w �O#��.   �K�LE� � �Ãa�� �O#��.

IRRW�DQG�PRXWK G� �X�P�� �PW� � K#F �O#��.

#. �w �#W�" ��#z � O"K�X �}�" � �[F� 3#�"��F ]�_I�

#�#�2 � #�r#�X s}�F �#��K �Pp�F #��,~ P~�Ç�Q� 3"O�9.

��#�K � � #2 �O#��.   �K�\��^I[�

)RUEHV
G� 	,,, j��
 f �V.O�q �O#��.

JO\FRJHQ VWRUDJH G�

IRXUWK G� ��O#�B �O#��.   �'XNHV
V G� f

IRXUWK YHQHUHDO G�

JUDQXORPD LQJXLQDOH� f

)R[� )RUG\FH G�

� 4IXP�X ��#t�� �~�2#�2 3"O�9. �V�KO�q Vw�q �O#��.

KLm +#�5~" P:" OK ��#Ä � |l.P�Q ��F#� OK )6L�Ä �w O"KYO#J

�L��\�� K#=�" ��Pw�2$ rPÄ

)UHLEHUJ
V G�

�UO#6#5� �"�I5X" ����K PX Q�OL��w��5X" ÈP-�"Pq �O#��.

)ULHGO¢QGHU
V G�

HQGDUWHULWLV REOLWHUDQV� f �OL��L�Pq �O#��.

)ULHGUHLFK
V G�

SDUDP\RFORQXV PXOWLSOH[� f �Z�OL�Pq �O#��.

IXQFWLRQDO G� ��KPÇ}�Ä �O#��.   GLVRUGHU� f

*DUUHs
V G� ��"Q�P}ÇX"�wPB P�m 4�}����5X" ��O#z�O#��.

JDVWURHVRSKDJHDO UHIOX[ G� �*(5'�

�w �P� �. �LÃ� Q" K"�� 	Vw�p�O
 4[zQ#. Q" �\#� {�5J" P�

�4X" �"P�� ��"Nm K"�� 4[zP. � {KPX YQ�X #.

UHIOX[ HVRSKDJLWLV� f

*DXFKHU
V G� �W�~�.#5� �:O" {�5J" ��\�z �O#��.

� �"�I5X" Rl� OK �\�z �#�{�}X O�`F #. �w Q�L�P.PX�w�}z

� Q"OK �#���"�I5�X" VÇ6O�w ���Q�O" � �~#y���}1X"�6#1�

� cX�5�� ����$ #�. ��#WzOR�. j��� �K�\��� ^I[� �y~

P�. ����Ä �"O"��JP��\ j��� OK �4X" �"P�� ��2�5�X�-��P6

�-_�Ä �5W��X �>��6 |.#�u {�5J" ��#WzOR. j�� ���Ä

#�. Æ��5W��X 3"P�#h�6 �#��"�> j�� OK �KO"K K�>� �RwP�

K�>� �-_Ä �#y5XK cX�5� �P�zOK #�" K#�Q 4qP[�2 4ÄPX

�KO"K

JHQHWLF G� �"P. ����Ä �"�S"� �Ç�5�S �O#��.

Q" |Ç[5�� �Ç�5��S ��W�#�Ç� Æ� Q" �\#� {�5J" j�� P�

�~L��� 3��5�J" 	#��O#=��#�� #��
 ���Q���P�w 3#q"PE�"

��O�5w #qL�B 3��5J" � 	��SÆ6 #� Æ��S����


JHVWDWLRQDO 7URSKREODVWLF G�

��y}�#F Æ�5X�.�q�P6 �O#��.   QHRSODVLD� f

*LOEHUW
V G� ��JY�J Z�"Rq" �3P-}�S �O#��.

#� �L-w ,�X$ L�"�\ K�>���L. ��.�O�}�. O"Lt� {#�}��#q �

����J �#��O#=��#�

*LOOHV GH OD WRXUHWWH
V G� V\QGURPH� f

*ODQ]PDQQ
V G� WKURPEDVWKHQLD� f

JO\FRJHQ VWRUDJH G� OK#� �6"M �#�#dJ Q" Æ� P�

�w ���}u#� #� �¼#_5J" �#���R�$ ^�#t� Q" �\#� �W�~�.#5�

��� Rw�}�z K�-�w , j�� �L�O"K 4wP\ �S�Ç�}z �W�~�.#5� OK

�L-w ��R�$ K�-�w Q" �\#� L�L\ ���}w �L-w |Ç\ �3#pWq

#�. �"P�� ��}w � L-w �O#5qPz �. P=�� �w 3#pWq ��� Rw�}z

�K�\��� UPt� � ��W�O��P1�� ��W�}z�1�� �~#y��6#1�

�. ��-\ ��Pq ,% j�� �, j�� �S�Ç�}z �P�JM �O#��. ,$ j��

Q" �\#� 4��pÄ �. K"LÃ5X" �$ OK �w 3�#p6 ��" #. 4X" , j��

OK j�� ��" �KO"K K�>� �K�O �.#�5~" ��R� �O#��. � ��2�P6��

K#=��" 3#p�Wq �� Rw�}�z {#t5��" �5W��X OK ^t� K�>�P:"

� #p~$ ���Q�R�~ ��R�$ K�-�w Q" �\#� �~�5J" ,, j�� �K�\��

¿�=6 �. P=�� �w 4X" �"O"�JP�\ L�L\ �Pq Q"L�Q�w�}z ��

�Wp�6 �-}u ��#XO#� �~#y���KO#w #. �"P�� �S�Ç�}z �R�~"P�S

�=�OL6 ���`Ä �6#2��� �$ P6o�pJ j�� � K�\�� ÈP� �

�}Ç\ ,,, j�� �K�\�� �Wp�6 3�Ç[� 8Ä#. ��#z �w 4X"

OK 	Q"L�Q�w�}z ���� �}��$
 �Ç\�J#\ ��R�$ K�-�w Q" �\#�

� �~#y��6#1� #. �L-w ��R�$ ^�#t� �4X" �K P� #� L-w �}`Ä
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|�}E�6 � oÃ�a #�. ���`�Ä ��R�$ ^�#t� � ��W�}z�1��

�L��\�� ^I[� �L��P[�2 ���`Ä

Q�P��X #�. � KO"K K�>� Q#X�J#\ ��R�$ K�-�w ,9 j�� OK

�\#� ÈP� � L-w �L��P[�2 ��#XO#� �~#y���}1X"�6#1� �L-w

�� Q#X�J#�\ ��R��$
 �S�Ç�}�z Q#X�J#�\ ��R��$ K�-��w Q"

���`�Ä �#�0�"Pw #. 9 j�� �K�\�� ^I[� 	�#w�}z #p~$

OK ^t�� K��>� Q" �\#�� 4�~#Ãq � YQO� {�e OK �y5WJ�

Q��Pp�Wq #�� Q��Pp�Wq �S�Ç�}�z 
 �5}�ÇX" �}`Ä ��Q�R�"

�K�\��^I[� 	���`Ä

� cX�5�� #6 o�pJ ��W�}z�1�� �~#y��6#1� #. 9, j��

Q��PpWq �S�Ç�}z 
 �L-w ��Q�R�" K�-�w Q" �\#� o�pJ Q�5w

�4X" �"P�� 	�L-w Q��PpWq #�

Q" �\#� YQO� Q" LÃ. 0�"Pw ����`Ä oÃa #. 9,, j��

�4X" �"P�� Q#��w�5w�Pq�pWq �� ���`Ä ��Q�R�" K�-�w

�Q#��w E Q��PpWq K�-�w Q" 4X" 3O#-Ä 9,,, j��

JUDIW � YHUVXV � KRVW �*+9� G�

4�#p�w �"O"K �L��K �#�{�}X ����" HX#2 Q" �\#� �O#��.

����" �#.R�� �#�4q#. ��}Ä P. �5q#. Ph� Q" O#zQ#X#� � ����"

OK#� ��J {#t5�" #� �"�I5X"Rl� L���2 �aO#Ä 3O�¼ �. �5J#.

�����" 4�#pw �LÄ O#BK �L�P�z KPq �. ��J {#t5�" #� � ���> �

��#.R�� ��}ÄP. L���2 �O#��.  

*UDYHV
 G� �W�L���P�6P1�� Q" �"�Ä��=� �Q��Pz �O#��.

L�L\ s�PÃ6 ¾-� 4ÄPXZ�"Rq" #. �"P����~#5q�Rz " �P6"�z

Z�"R�q" � bPp�� �P�m� ���"�O 3��5�J" �-_�Ä ���Ä

���#2 �W�~�.#5�

*UHHQILHOG
V G� |Ç\ ��[�2 �#� �L}�p��Pz �O#��.

��"O"�JP�\ UOP�K Æ�6#��Pw #5� �q�P5W�K�Ç~ UOP�K

*XOO
V G� ��KRy�� #. �"P�� L���P�6 �Lm �q�P6$ �{�z �O#��.

*ºQWKHU
V G� ��K"QOK#� Æ�5���2�P5�O" �P�qO�2

+�G� +DUWQXS G� f

+DLOH\�+DLOH\ G� ���JY�J {#�}��#q U�y�p�2

+DOOHUYRUGHQ�6SDW] G�

�#�n��m K"LÃ�6 Z�#�w Q" �\#�� +�}l�� ���Q�6" {�5J"

��"Ly�O ¿�=6 #. �"P�� �#�X �W> �U�L�~#2 U�.�}z ��}��

�Pw 3#wPF K�\�� Q#m$ #�#2 r#X Q" �w �L��P[�2 �5pX ��$

���"�O 3��5J" � �P6O$ V�K �Q�56"

+DQG
V G� +DQG � 6FKºOOHU�&KULVWLDQ G� f

KDQG�IRRW�DQG�PRXWK G� o�pJ �O#��.

� �#��K P~�Ç�Q� 3#Ã�#a #. �w �#wK�w �X�P�� ���pÄ O#�W.

��#�K � #2 � 4XK �O#��.   �4X" �"P�� #�#2 � #�4XK
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IDPLOLDO MXYHQLOH QHSKURQRSKWKLVLV� f

0HQLHUH
V G� �=�z �Y�z Q�Q� �Pw �P��� �O#��.

�4�P�.� �wPBP�m �O#��. #. �"P��

PHQWDO G� GLVRUGHU� f ���"�O �O#��.  
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0HU]EDFKHU�3HOL]DHXV G�

3HOL]DHXV�0HU]EDFKHU G� f

PHWDEROLF G� ¿du Q" �\#� �O#��. �Æ�~�.#5� �O#��.

��Ç�5�S ���R�$ ^t� P:"OK �Ã�-e Æ�~�.#5� P�W�

0H\HU
V G� �s}F L����K$ �#����X#6S� �P��� �O#��.

0LNXOLF]
 G� Æ�5�X�p�~ C#[6O" �RÇ�~�Ç�� �O#��.

#�. �u"R. � �Ç\" KLm �L\ ÈOR. � K�LE� K�J � ��JY�J

�^I[�#� �S�~��6"

0LOUR\
V G� �:O" ���"K ��#p�~ �K" ���P}�� �O#��.

�Æ�6#p�~ K"LW�" Q" �\#� #�#2 r#X

0LQDPDWD G� L�L\ �-_Ä {�5J" �#6#�#��� �O#��.

��"�O � �-_Ä ��"�6#�#. �w ���> |�Ç~$ #. 4����W� Q" �\#�

<�}�J OK ��w �K"P�q" ��. OK �O#��. ��" �4X" �"P�� ���"K

¿�#�\ L��w�� nP_� ��#�OK �K�~$ �#�"Nm �2"S �#6#�#���

�4X"

PLQLPDO FKDQJH G� #. �w ��}w KPÇ}�Ä OK R�B#� 3"P��l6

�#�{�}�X OK �.P�B 3"Pd�u K��>� � �Ç���}�w �O������-~$

P�#h�6 ÆB��w �#��A�. OK )6L��Ä � {#��Rz�P�2 �#���~�~

�L.#���

PL[HG FRQQHFWLYH WLVVXH G� ��OK�P}ÇX" Q" �-�wP6

� L���6#���O 4�P�6O$ Æ��5W�X ��6#�5�O" U�2�~ 4�Q���

�;"PI5X" |.#u �"�5W� �S�5�$ La �K#. �5�$ O�`F

0´ELXV
 G� �Æ�T}2��~#5q" �Py�� ���.�� �O#��.

PROHFXODU G� �w �O#��. j�� P� �O��Ç~���O#��.

{�Ç~�����Ã�
 KPp�� {�Ç~��Æ� OK "O R�S�6#2 �$ OK �"�6��

��w P�K#t�� ��. #� 4X" �Ã�-eP�m �$ �#�5J#X �w ����6�P2

�KPw �.#�KO 	KO"K K�>�

0RQGRU
V G� ÈOR. �#�L�O� 4�-}q �O�L��� �O#��.

� ����X �Wp�u �-�#�> �O"���K Q" �Ã�-�e O�e�. �w �L}>P�Q

	|l�. P�Q �. v#�OL��w�1�� #� Æ�P5X#y�2" ��F#� Q"
 �#5W2

�L��w�� O�-Ä

0RQJH
V G� ��#5W��w ��R� �O#��. �y��� �O#��.

0RUTXLR
V G�� 0RUTXLR�8OOULFK G�

V\QGURPH�f

PRWRU QHXURQ G�� PRWRU V\VWHP G�

�O#��. j�� P� ��5wPF �5W�X �O#��. �5wPF ��O�� �O#��.

O#-~��. <}�q �Ä#I�� ���`�Ä �q�P6$ |�#\ �5wPF ��O��

��-�#> Q�P}ÇX" � �-�#> Æ�q�P6���$ Q�P}ÇX" �L��P[�2

0\FREDFWHULXP DYLXP FRPSOH[ G�

�0$& GLVHDVH�� #. 4��pÄ Q" �\#� Æ��5W�X �O#��.

VÇ}1�w O��}X"P5��" � ����$ ���P5w #.�Ç�� �#��W��#zO"

�+,9 4��pÄ �. �5-� �"O#��. OK

1HZFDVWOH G� �X�P�� �O#��. �|X#w��� �O#��.

#. � 4X" �#W�" �. 4�"PX |.#u �w 	�#�w #� �}�> Q"
 �#zL�P2

�K�\��^I[� �Rl� � ���O #� �\O"�z �Wp�6 �#���#[�

QHZ YDULDQW &UHXW]IHOGW�-DNRE G� �QY&-'��

�$ j�P�\ ��X ��w &UHXW]IHOGW�-DNRE �O#���. Q" �Ä��

�#��� �}�X� �. � 4X" +�w #> L}q R6�Pw �O#��. Q" P6���#2

|�Ç\ �=�pX" ��#z �6#2�~#pW�$ �O#��. �L��wK#=�" |�#Ä

�L�$�� K�>� �. 	��#z ���> �O#��.


1LFRODV�)DYUH G� ��O�#q U��Ç�� �O#��.

O\PSKRJUDQXORPD YHQHUXP� f

1LHPDQQ
V G�� 1LHPDQQ�SLFN G� ����� �O#��.

¿�=6 Q" �\#� ��Q�R�~ �"�P�JM �O#��. �Æ�2 � ���� �O#��.

��X U#�X"P�. �{#�}6�L��"�~�Ç��6O �5W��X OK ��}���y�pX"

K�-��w �"R�� � �RwP� �-_Ä �5W�X �O#5qPz O"Lt� j�P\

�4X" �L\ �K"K ^�I[6 �O#��. Q" j�� <�2 ��R�$

QLO G� PLQLPDO FKDQJH G� f �|�� �O#��.

1RUULH
V G�  [ ��Q���Pw �. �5W."� {�5J" ��O�� �O#��.

�zL�#�,tÄ ��Ç-\ �O#=��#� Q" �\#� �qPe�K �O�w |�#\

��Pw � ���M

QRWLILDEOH G� �K�. ���pÄ |�~K �. �w #��O#��. Q" ���Pz

4\"L�. Rw "P� �. ^�I[6 �#y�� L�#. j�u� 3#ÃqK #� 3L\

|.#�u �O#��.   �L��\ �K"K YO"Rz �"�td�� #� �5~#�" {"OLq

�YO"Rz

RDVWKRXVH XULQH G� �����5� +N>��X �OL�X

PHWKLRQLQH PDODEVRUSWLRQ V\QGURPH f

REVWUXFWLYH VPDOO DLUZD\V G�

4[zQ#�. |.#uP��m �L�\ Æ�O#�. #�. �"P��� ��R� 4�[��P.

,}m" � �Ww�1�� #. �"P�� ÆB�w �#�Z��P. � #�{��[��P.

���2#wP1��

RFFXSDWLRQDO G� ��}l\ o}5I� |�"�Ä Q" �\#� �O#��.

��}l\ �O#��.  

2JXFKL
V G� �:O" �O�w,\ Q" �}Ç\ ��\�z�" �O#��.

�O�� #. s.#d6 {#-�K �. U�L��qx�O P��l6 �

RUJDQLF G� P��l6 #. c-6P� �O#��. �Æ��#zO" �O#��.

���`Ä�O#��.   ��L. Q" �5q#. #� �`Ä OK �L�#[� |.#u

2VJRRG�6FKODWWHU G� �P6�\" K�yX�" �O#��.

�#�-�6 �y5W>P. Q�OL��w��5X"

2VOHU
V G� ��t�tF ��5�X�}2 �O#��. ��

��L��K �R�P��J �:O" �Q#5Ç�T��6 ��

2ZUHQ
V G� SDUDKHPRSKLOLD� f

3DJHW
V G� ��S#2 �O#��.

�V�#�PqK 4��5X" 	�"�I5X" OK
 ��

��w �#5�W2 ��"P=� |J"K �.#�5~" ����XO#w 	�#5W2 OK
 ��

�L�w�� P�zOK "O �#5W2 v�� � {��O$

�~����Ã��w �S#2 �O#��. �.#[� ��#5W2 ;O#J �Ã�#a Æ� ��

O#5qP�z "O |l.P��Q � LÃt� n"Pe" |9� Py�K b#t� ��#z �
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�L�w��

3DUNLQVRQ
V G� ���W��wO#2 �O#��.

�#. ���X OK ���Ã� �w �W���W��wO#2 �5W�$ 4qP[�2 #. �Pq

{#�F OK 3�`ÄYQP~ L��#� ÆX#� �P�B #. � K�\�� �L�K

+#5�\ #�. �5�qO �"O �K"O" 3#wP�F �L�\ �5W�$ 4F"P5X"

LF Q" Z�. s�PÃ6 ��#z � ���`Ä oÃa �T�� ��L. 4�Ãa�

�4X" �"P�� #�Pz U#WF" �

3DUURW
V G� SVHXGRSDUDO\VLV� f �3�O#2 �O#��.

SDUURW G� SVLWWDFRVLV� f ��e�e �O#��.

3DUU\
V G� *UDYHV
 G� f ��O#2 �O#��.

3HOL]DHXV�0HU]EDFKHU G�

U���z #5W��� #�. �w �6#2�~#pW�"�Ç~ �L��P[�2 {#�}��#q j��

{�5�J" � �P�6O$V�K ���W��wO#�2 �P��B YQP~ �Ww #6$

�4X" �"P�� ��"�O

3HOOHJULQL
V G�� 3HOOHJULQL�6WLHGD G�

��.Pa Q" �\#� ��"Q �}J"K {"P6�w �#�#y�~ ���X#Ç�p�W}w

SHOYLF LQIODPPDWRU\ G� �3,'� ��y~ 4��pÄ j�� P�

��FO �KPz Q" V2 4�Wu OK �#�Q ��#u�q �}X#�6 �#y5XK

SHULRGRQWDO G� #� �O#��. j�� P� �{#5�K��P2 �O#��.

��"L�K n"Pe" �#�4q#. {�5J"

3HUWKHV
 G� R�p�2" Q�OL��w��5X" �R6P2 �O#��.

�O��q �"�I5X" PX

SH\URQLH
V G� K#=�" 8Ä#. �w V��2 �O#m �W> �5pX

�K�\�� V��2 �#�E�" � P-�q �#�+#�e

3IHLIIHU
V G� ����pÄ Q��}w������ �Pp�#q �O#��.

3LFN
V G� �Æ�2 �O#��.

K�LE� �td�� Æ� OK �Rl� �#�<�Ç\ �L��P[�2 �q�P6$ ��

�.#�[� �P��X � ���~#�. 3"P�#h�6 #�. �"P��� Rl� 	+�~


�P��"R~$ �O#��.

1LHPDQQ�3LFN G� f ��

SRO\F\VWLF NLGQH\ G�� SRO\F\VWLF G� RI NLGQH\V

Æ� P� ���}w Æ�5W�w�}2 �O#��. �Æ�5W�w�}2 ��}w �O#��.

��#�4W�w K�>� #. �wPy�LÇ� #. c-6P�P�m �:O" �O#��. �K Q"

j���
 Q" ,~#�m ���Q��6" j�� �K�\�� ^I[� ��}w �K P� OK

#. � L.#��� P�#h6 �~#WzOR. OK �4X"P6 ¿�#\ �w 	��#WzOR.

�5�W�$ #�� ¿�P�X 4X" �Ç�� �w ��}w KPÇ}�Ä �5qO 4XK Q"

P6OK#� �w 	{#pe" j��
 +�}l� ���Q�6" j�� � 4X" �"P�� L\#.

�wK��w P6�#. ���X OK #� L\#. �K"QOK#� 4X" �Ç�� � 4X"

4qP[��2 ��}�w ��#XO#� 4�X �. �[��� #-�Pt6 � K�\ P�#i

�L�w��

SRO\F\VWLF UHQDO G� SRO\F\VWLF NLQGH\ G� f

3RPSH
V G� ��1�2 �O#��.

JO\FRJHQ VWRUDJH G	,, j��
 f

3RWW
V G� �j#I� |X �3�2 �O#��.

SULPDU\ HOHFWULFDO G� ��#z � L�L\ ��d. �KO#w�w #6

�O#5J#X ^�I[6 |.#u �O#��. +#�m OK ��d. ���X��P-�q

���~�" �Ç�P5Ç~" �O#��.  �,}u

SULRQ G� �L�[w �#��O#��. Q" Æ�P� ����P2 �O#��.

#� {#�}��#q P�zÆ6 4X" �Ç�� �w ��6"P�SK�O�� � {#t5�" |.#u

���6�P�2 �W�~�.#5�� �#��O#=��#�� P:"OK � L�\#. �.#W5w "

#�. 4��p�Ä #�� ���P�2 ���6�P2 �S OK Z�> Q" �\#� ���P2

�L��\�� K#=�" ���6�P2 �S�6#2 �#��Pq

SXOVHOHVV G� �¾-� �"Ltq �O#��.

7DND\DVX
V DUWHULWLV� f

5D\QDXG
V G� �K���O �O#��.

O#5qP�z "O �#��Q ,}�m" �w �u�PÄ Æ�6#2��L�" #� ��~�" {�5J"

�4X" �"P�� K���O �L�L2 �qPe�K3��F #. � L�w��

5HFNOLQJKDXVHQ
V G� ��Q�#� x��}wO �O#��.

QHXURILEURPDWRVLV� f ��

	�"�I5X" OK
 ��

RVWHLWLV ILEURVD F\VWLFD JHQHUDOLVDWD f

5HIVXP
V G� �:O" {�5J" ��#WqO �O#��.

��R� 4�O���}2 Æ��#5�q L�X" ¿�=6 #. �w �.PB �W�~�.#5�

O"L�#�2 Z�"R�q" � �"�AI�� ��Ww #�6$ "Q�5��y��2 4����6O

�4X" �"P�� �Ä#I� �Rl� ¿�#� ���6�P2

UHPQDQW UHPRYDO G� �{#�}��#q �����6�P2�1�~#5.V�K

UHYHUVLEOH REVWUXFWLYH DLUZD\ G�

�}�J"L�� P�:" OK 4[zP�. |.#u Z��P. �X#1X" #. �w �~�5J"

�K"L�W�" �O#���.   �K�\�� ^I[� �X$ OK �9� ��#�OK

���"�� �"O 4[zP. |.#u

UKHXPDWLF KHDUW G� ½O"�Ä �3"P�#h6 ��P6���

�#�|�Ç\ P��l�6 |�#�\ �T����. ��W�6#���O ,6 �O#���.

�,}u ��W�6#��O �O#��.  ��"�A�OK

UKHXPDWRLG G� �L���6#��O �O#��.

�$ �}_p�� �O#5qPz s�Pe Q" �w Æ�6#�5W�X �O#��. �Ä��

3"P��l�6 #��" K�\��� �K"K ^�I�[6 	L���6#���O 4�P��6O$


�#�{�L� � O�}2 �S��q" ���O ���.#��. Q�P-�q |9� �}_p�P�m

�L�w�� K#=�" R�� ���O

5LWWHU
V G� ��"K"Q�� �W}p6 4�6#�OK �P5�O �O#��.

5RJHU
V G� ���d.��. �O"��K ^t� �Ä�� �P>"O �O#��.

K�LE�� ÆB��w 4���Ä ��L�. ^�#t�� ��. �S"� ��" ���Ã�

�K�\��

UXQW G� K�>� Q" �\#� �#.R�� ��}ÄP. L���2 �O#��.

¿�qK �. OK#u �w 
 �>O#J �#.R��OK����" 4�#pw #. �#�{�}X

�#.R�� |�#Ç6 �>�6 |.#u �zL�#� ,tÄ �. P=�� � 	4W�� #��$

�K�\�� �" ÈP� �

6DOOD G�Æ�~#�X L�X" �W�~�.#5� �:O" {�5J" ��#X �O#��.

� O"OK" OK �$ ¿�qK � #���Q�R��~ OK Æ�~#�X L�X" ¿�=6 #. �w
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^I[� �Ww #6$ � �5wPF |�#Ç6 P�J'6 ���M �zL�#� ,tÄ

�K�\��

6DQGKRII
V G� �Ä�� �n��L�X �O#��.

K"Pq" OK �w Vw #X � �#6 �O#��. �.#[� *0
�
Q�L�Q��}y�#z

�#�6 �O#��. Q" P6�L��P[�2 �$ P�X K�\�� �L�K �K���P�m

Q�R�y� % � $ �#���Q�R��" OK ^t�� P:" OK � 4X" Vw #X

�L�$�� K�>� �. Q"L����$

6FKDPEHUJ
V G� �ÈP-�#\ �O#��.

KO"K �"�5W�$ 4qP[�2 �w 4X�2 P5�#�y�2 � O"KYO#J �O#��.

�L�w�� O#5qPz "O #2 4[2 � @� r#X 4X�2 �T���.

6FKLOGHU
V G� �OL}�\ �O#��.

��-�\ �#�"�>�� � �#wK�w ��R� #� K#F 4E6 �6#2�~#pW�$�Ç~

�#��PÇ���� L�p�X �K#�� ¿��X� ,�PI6 ��q�P5W�K�Ç~��OK$

{�5�J" � �qP�e�K �5�W�5X#1X" �Pw �O�w �. P=�� �Rl�

�K�\�� ��"�O

6FK´QOHLQ
V G� ���� ���\ �O#��.

SXUSXUD� f

VHFRQGDU\ G� �O#��. Æ� ��"K" OK �w �O#��. j�� P� ��

�K�\�� K#=�" �$ �=�5�OK #� � Py�K

4�#pw �"O"K � O#zQ#X#� �#�{�}X D�t}6 Q" �\#� �O#��. ��

���>"��� s�Pe Q" #��$ ¿qK �. OK#u �w ��#.R�� �. ����"

�4W�� �"R���� �Ã\" #. L�L\

VHOI�OLPLWHG G� �^I[� � K�LE� P�X �"O"K �O#��.

��L��\ K�LE�K�J �O#��.  

VHUXP G� VLFNQHVV� f ��PX �O#��.

VHYHUH FRPELQHG LPPXQRGHILFLHQF\ G� �6&,'�

LPPXQRGHILFLHQ\� f

VH[XDOO\ WUDQVPLWWHG G�

�w ��#�4��pÄ o}5I� �#���Pz Q" Æ� P� ��5.O#t� �O#��.

���" Q" �`Ã�. OK �L�.#���� {#t5��" �W��> U#���6 P��:" OK

{#t5�" ��t. OK �4X" {#t5�" �"O #��6 �W�> U#�6 #��O#��.

�KO"K �#Ç�" �� �W�>P�m s�Pe Q"

VLFNOH FHOO G� 6��.�}z��� K�>� #. c-6P� �O#��. P�

�|Ç\ �X"K {�}X �O#��.  

6LPPRQGV
 G� �L����X �O#��.

SDQK\SRSLWXLWDULVP� f

VL[WK G� H[DQWKHPD VXELWXP� f ��[\ �O#��.

VPDOO DLUZD\V G� �"P�� �K"LW�" ��R� 4�[��P.

�#�Z��P. � #�{��[��P. 4[zQ#. |.#uP�m �zL\ Æ�O#. #.

�ÆB�w ��"�� �#��"O �O#��.   �ÆB�w

REWUXFWLYH VPDOO DLUZD\V G� f

6PLWK� 6WUDQJ G�

������5� +N>��X �OL�X �x�"P5X" 4��X" �O#��.

6SLHOPH\HU�9RJW G� 9RJW�6SLHOPH\HU G� f

6WHLQHUW
V G� �Æ���6��� �q�P5W�K �3P��#5\" �O#��.

6WLOO
V G� ��#�"�> L���6#��O 4�P6O$ �|�5X" �O#��.

VWRUDJH G� O"Lt� �$ OK �w Æ�~�.#5� {�5J" �Ä��

� ���6�P�2 L�1��~
 �¼#_5�J" �K#� Æ� Q" {��Ã�P�m � K#�Q

�O#���.   �L.#��� ¿�=6 ]#J �#�{�}X �`Ã. OK 	�P�m

��"�P�JM

VWRUDJH SRRO G� Q" �\#� ��J K#tÃ�" {�5J" �Ä��

�$'3� 3#pWq�K ��Q��K$ �Q#XK" Q$ OK #�4w�2 ��#XO#�

�R�P���J �#���O�K #. �w �L�.#� ¿�=6 |�"�Ä �. Z�w "� OK

�Ã�=6 Z�w "� Z�#w � ���X �#�Q �L\ ����e o�pJ

�K�\��^I[� ��-��P6 #� �S�w �. 4-W�

6WUºPSHOO
V G� �|1��P5\" �#��.

r#X �. K�LE� �5�W�5X#1X" #. �"P�� �:O" �-�#> Q�P}ÇX" ��

�#2

��Rl� 4�}����~�2 ��

6WUºPSHOO�/HLFKWHQVWHUQ G�

��L��K �R�P��J 4�~#pW�$

6WUºPSHOO�0DULH G�

DQN\ORVLQJ VSRQG\OLWLV� f ��O#� � |1��P5\" �O#��.

6XWWRQ
V G� ���6#X �O#��.

�KDOR QHYXV� �"�~#� {#J ��

SHULDGHQLWLV PXFRVDQHFURWLFD UHFXUUHQV� f ��

JUDQXORPD ILVVXUDWXP� f ��

6ZLIW
V G�� 6ZLIW�)HHU G� DFURG\QLD� f

7DND\DVX
V G� DUWHULWLV� f ��X#�#w #6 �O#��.

7DQJLHU G� #. �w {#�}��#q �~�5J" �P�y�6 �O#��.

�#�P5X" � �PX OK K#�Q �w "P6 �"O"K �#����6�P2�1�~ K�-�w

�K�\�� �K"K ^�I[6 #�4q#. OK |�P5W}w

7DUXL
V G� JO\FRJHQ VWRUDJH G�	9,, j��
 f

7D\�6DFKV G��76'�

��w *0
�
Q�L�Q��}y�#�z ��P6¿�#�\ �Vw #X � �#6 �O#��.

#2�O" �uP\ {#�\ �#��K��� OK KPq �. P_E�� O�e �. )-�Pt6

ÆX�P�Ä �P�B #. �zO"�JP�\ �"O�KOK �O#��. �K�\�� �L�K

UOK�Q �O��w ���~#-~$ R�Pu x�O �. �5X�2 �#��Ç~ L��#�

�~#pX�P�w #�� 	#�Q��w $ P1���
 ��"��\ VF �K#ÄP�m �R�6

�K�\��^I[� �wK�w |�"�" OK ÈP� � ���6�1�� <�[6

7KRPVHQ
V G� ��K"QOK#� ���6��� ��W�#6 �O#��.

WK\URWR[LF KHDUW G� �,}u Æ�Ww�6�P�6 �O#��.

���X��P-��q #�. �w �W�L���P�6P1�� #. c-6P� �-}u �O#��.

�K�\��^I[� ,}u ��#t5F" ��#XO#� �,}u �zOR. �R�}�K

WUDQVPLVVLEOH QHXURGHJHQHUDWLYH G�

SULRQ G� f

WURSKREODVWLF G�

��y}�#F Æ�5X�.�q�P6 �Q�2��� �Æ�5X�.�q�P6 �O#��.



TYcU^WQWU]U^d � � � � � � � � � � � � � ¤ <�2 � K#5[� �4W��K ¤ � � � � � � � � � � � � � � � TYcY^dUWbQdY_^

WVXWVXJDPXVKL G� VFUXE W\SKXV� f

WXQQHO G� GHFRSPUHVVLRQ VLFNQHVV� f

XUHPLF ERQH G� UHQDO RVWHRG\VWURSK\� f

YDQ GHQ %HUJK
V G� �ÈP-�L�"� �O#��.

HQWHURJHQRXV F\DQRVLV� f

YHQHUHDO G� ��5.O#t� �O#��.

VH[XDOO\ WUDQVPLWWHG G� f

YHQRRFFOXVLYH G� RI WKH OLYHU

�KO�J Q" �\#� ÆB�w �L-w �#�{��� 4��Ä ��L. K"LW�"

����\ �#��O"K �`Ã. �$ �. �5W."� K"�� #� 6HQHFLR �#B

�L-w �#�{��� K"LW�" �O#��.   ��Ã\" #� ��#�OK

YLQ\O FKORULGH G� R�~��5X"�Pw $ �L�"P}w |���� �O#��.

3"P��l�6 � K����O �L�L�2 #. �w L�"P}w |���� #. U#�6 Q" �\#�

�4X" �"P�� �5wPF �#��"L�" �"�I5X" � 4X�2

9RJW�6SLHOPH\HU G� j�� ���O�� L���PX Q���\�q�1�~

����X"P��SK #. � K�\�� j�P\ �y~#X �� #6 � OK �w �#�"�>

��O�� OK ��\�q�1�~ LF Q" Z�. �P�JM �"��Ç-\ �Rl� ¿�PX

�4X" �"P�� {#X �� #6 �� {�e OK ÈP� �

9RONPDQQ
V G� �K"QOK#� |Ç\ P��l6 ���Ç~� �O#��.

�{#XO#6��-�6 �y5qO OK P:" OK #2

YRQ +LSSHO
V G� Q�6#���T�#�� �|1�� ��q�O#��.

��5X�.��T�#��� #�. ��w �6O��¼ OK ���Ç-\ �. K�LE� )6L�Ä

�K�\�� �L��#� "L��~ � |1�� ��q�O#��. L\#. �"P�� �AI�
YRQ +LSSHO�/LQGDX G� �"L��~ � |1�� ��q�O#��.

� ��Ç-��\ �#����T�#���� #��. ���w ���:O" �O#����. �Ä����

� j#I� OK �.#[� �6#Ã�#a ��#z � �AI��#���5X�.��T�#��

�#���#�[� 4X" �Ç��� �4X" �"P��� ��#�[F" �#�4W�w

�L\#. K�>�����M �zL�#� ,tÄ � <�[6 L��#� �-_Ä

9RQ :LOOHEUDQG
V G� {�5J" �L�"P-}�� ��q�O#��.

�#��Q �L�\ �����e #�. ��w ,~#m ���Q�6" �L��K �R�P��J

�zL�-WB {�5J" )-~#m � L�"P-}�� ��q O�5w #q K�-�w ���X

#� �.Pa Q" LÃ. �R�P��J Z�"Rq" � ���. Q" �R�P��J #�4w�2

�4X" �"P�� �#��"Q Q" LÃ. �R�P��J � �S"O��� �F"P>

:DOGHQVWU´P
V G�

�O��q PX R�p�2" Q�OL��w��5X" ���P5\" �L~"� �O#��.

:HEHU�&KULVWLDQ G�

��wPBP�m O��L� 4�~�Ç��#2 ���5W�Pw � P.� �O#��.

:HUOKRI
V G�

�Æ�6#2��L�" Æ��2�5�X�-��P6 �"O�2O�2 �n��~O� �O#��.

:HUQLFNH
V G� HQFHSKDORSDWK\� f ��Ç��O� �O#��.

:HVWSKDO�6WUºPSHOO G� �|1��P5\" � {#p5X� �O#��.

KHSDWROHQWLFXODU GHJHQHUDWLRQ� f

:KLSSOH
V G� +N>��X �OL�X �Ä�� �|1�� �O#��.

� |¼#p�� KOK 4X�2 ���X#5�#�y�2 �O�6#�5X" {#�X" #. �w

C#[6O" � �RwP� �-_Ä �5W�X 3#Ã�#a �6#2��K#p�~ 4�P6O$

4-9� 3$6 �K#� ��#F �#�S#q�Pw #� �}�X� �. �"�K�O b#I�

�K�\��^I[�

:KLWPRUH
V G� PHOLRLGRVLV� f �O��5�� �O#��.

:LOVRQ
V G� �:O" {�5J" �Ä�� ���W}�� �O#��.

Rl� L-w OK V� ¿�=6 #. �"P�� V� �W�~�.#5� �L��P[�2 �

��6"P�SK 3"P��l6 L-w Q�P�X #. �w Py�K �#�4q#. � ���Pu ��}w

�4X" �"P�� ���Pu �>O#J ��\#F OK �5�#�y�2 �t}F � Rl�

:ROPDQ
V G� �"�P�JM �O#��. ��#�~� �O#��.

�"O"�JP�\ OK �w ��Q�R�~ Q"P5X" {�P5X" K�-�w Q" �\#� ��Q�R�~

{#��OK$ �O�6#�5�X" �~#y���}1�X"�6#1��� #��. � L�K���� GO

�4X" �"P�� ��Nl6��X � ���$ �Ç\ j#W6" ���X#Ç�p�W}w

ZRROVRUWHU
V G�

�	�u#[�5X" �JQ�#�X
 ��#W�O�[2 �O#��.  

TYcU^WQWU]U^d �GLV�HQ�JÇDM�PHQW�

��S"� �"P=� Q" ���> ;�PJ

TYcUaeY\YRbYe] �GLV�H�NZ¬�OLE�UH�XP�

G\VHTXLOLEULXP� f �{K#Ã6 �LÄ 3#-: �LÄ
OLQNDJH G� �K �"O"K 4�Ã�> Æ� OK �K"L��O
O#h5��"L�F Q" P6���#�2 #�� P6�#�. �W�#wP�q OK �5X���2 |~$

�"R=� �#��S ��S ��"�"PqU#X"P.
TYcWUb]Y^_]Q ��MHU�P¬�QR �PDK�

G\VJHUPLQRPD� f

TYcX �GLVK� V�> Q" s�Ä�w nPi �Ä�� �Z�K
�KP�z�� O"Pu �K#p5X"KO�� �#y[�#�Q$ OK �w Py�K �K#� #� �[�\
3HWUL G�

L�\O ]�_I��� s�Ä���w �"�[���\ Z�K �Z�K �P5��2
�#��P5w #.

TYcY^VUSdQ^d �GLV��LQ�IHN�WDQW�

�"KQL�z   ��L��w���pÄ La ��
�#��\" KO��OK �T���.
 K�\�� ���pÄLa 8Ä#. �w�}�#Ä ��

�	L�#>
TYcY^VUcdQdY_^ ��LQ�IHV�WD �VKXQ� �KP. ��. Q"
#�U#-~ #� KPq �L. ��O P. K�>��3#�"��F �#zL��> 3"P[F

�L��\ �O#��. {#t5�" 8Ä#. 4X" �Ç�� �w �" c�E� #�
���"KQ�L��> ��"KQ�P[F  

TYcY^dUWbQ^d �GLV�LQ �W¬�JULQW�

� KP�z��� O"P�u �K#p5�X"KO�� ���O"K �#�]Pu OK �w �}�#Ä
4.�eO #. U#�6 OK #��$ ���O"K K"�� �L\ K"Q$ � ��R=6 8Ä#.

��L�\#2"� ��L��w ��R=6  �K�\��
TYcY^dUWbQdY_^ ��LQ�W¬JUD �VKXQ�

��\�6�\#2�Pq   ��L\ ��R=6 #� �5WÇ\ L��"Pq ��
�O#���. OK 4�_I�\ ��yBO#1�Ç� �#�KPÇ}�Ä {�5J" ��
��� Q"   ��O#5�qO � ���"�O �#�L���" P�q �y5p\$ ���"�O



TYcY^dUWbQdYfU � � � � � � � � � � � � � � ¤ Z\� K#5[� �4W��K ¤ � � � � � � � � � � � � � � � � � � � � � TYc_bTUb

��zL�\#2
TYcY^dUWbQdYfU �GLV�LQ �W¨�JUD �WLY�

�K"K 4XK Q" 3#Ãd�u #�� 3"OM �"R�>" �. �L��\��Wt6 ��
��L�\#2 �� Q"   �K#E6" #� �y5X��2

��O#5qO � ��"�O �5p\$ �#�L��" Pq �"O"K ��
TYcZe^SdY_^ �GLV�MXQN �VKXQ�

��y5WWz   ��L\ "L> 4�Ãa� #� |�Ä ��
OK �5�qP�i�K �#���Q���P�w �"R=�� 4wPF �Æ�5�S OK ��

�{�" Q���Q#q#�$
FUDQLRIDFLDO G� �3O�¼ Q" ��=�> �L\ "L>

/H )RUW ,,, IUDFWXUH� f

TYc[ �GLVN� ��Ep¼   �DdW� O�L� �Ep¼ Æ� �ÆW�K
�K�\�� �5\�� �� GLVF

DUWLFXODU G� #� �q�P`m �P-�q 4q#. Q" �Ç5[~#.
�KO"K K��>� {#������X |¼#p�� �`Ã�. OK ��w ��w " P5�� P-�q

��}_p� ÆW�K  
%RZPDQ
V G
V � DdW� 3#Ep¼ ����. �#�ÆW�K

�cdI� ���`Ä �#�P-�q �L�Q#X L��#� ÆW�K
FKRNHG G� SDSLOOHGHPD� f

FLOLDU\ G� ���#zT� ÆW�K   ���#zT� �W> Q" �wQ#� ZI.
FRQWDLQHG G� ÆW�K �RwP� �5W� �L\ �L�$P.

�U�X�P-�q U�~��$,�X$ ��L. �"�P�� ��.
FXSSHG G� ���#��. ÆW�K �aP� �y5qO�Pq
H[WUXGHG G� �"�P�� ��. ÆW�K �RwP� �5W� s5q
�. �5W� K"�� �w �~#F OK 	�P-�q �t}F
 U�X�P-�q U�~��$ Q"

�L�"�L�-WB �"�P�� ��. ÆW�K
JHODWLQ G� ���6�S �uO� #� �Ep¼ ����6�S ÆW�K
�KP�z�� O"Pu �K#p5X"KO�� ��[B �#��O#��. OK )6L�Ä �w

JURZWK G� ��R�p�2" �Ep¼ �L\O �Ep¼  
+HQVHQ
V G� + EDQG� f ��W�� �Ep¼
KHUQLDWHG G� KHUQLDWLRQ� f ��"�P�� ��. ÆW�K s5q
LQWHUYHUWHEUDO G
V �w n�P`m�P-�q Q" ��#����
�L��O"K O"P�u Py�L�Ç� ��. O�#=��� �#��P���� ����6 ����. OK

��"�P�� ��. �#�ÆW�K  
LQWUD�DUWLFXODU G
V OK �w �P-�q �#��#�5J#X
�#�ÆW�K   �L�O"K O"Pu{#�����X |¼#p� �#�{�W1w |J"K

��}_p� |J"K
QRQFRQWDLQHG G� ÆW�K �RwP� �5W� s5q

�U�X�P-�q U�~��$ �L\ �O#2 #. �"P�� �"�P�� ��.
RSWLF G� ,_Ä ��[B |J"K ZI. �Æ�52" ÆW�K
� L��w�� "L�2 +O#t6 ��Ç-\ Q" �w ��#�P-�q Q" |Ç[5� ��#��.
Q" �K�\�� �L�#[� L�pX �. |�#�5� �6O�¼ �Ep¼ 3O�¼ �.
Æ�52" ÆW�K KO"L� K�>� ��F#� OK �WF �#��L�P�z �w #=�$

���#��. 	�Ep¼
 ÆW�K   �4W�� U#WF 3#Ç�PE6 �.

3ODFLGR
V G� P�"�K #. �"�Ep¼ ��L�X�2 ÆW�K
�KP�z�� O"Pu �K#p5X" KO�� ���Pu ���#Ã� OK �w RwP���

SURWUXGHG G�� UXSWXUHG G�

ÆW�K �KQ��P��. ÆW�K   ��"�P��� ����. ÆW�K s5��q
KHUQLDWLRQ� f ��O#2 ÆW�K ��5W>P.

VHTXHVWHUHG G� �RwP� �5W� Q" �"�L\ "L> �Ç6
;O#�J OK �Ä#I�� {#�#�w |�J"K OK ��w �"�P�� ��. ÆW�K
�"�P�� ��. ÆW�K �. Py�K � �5qPz O"Pu U�X�P-�q U�~��$

��L\ "L> ÆW�K   �KO"L� {#_6"
VOLSSHG G� ÆW�K s5q �"P. �w �~�"L5� �S"�
�YR�l~ O#�BK ÆW�K   �K�\��� �KP�. O#�w ��. �"�P�� ��.

KHUQLDWLRQ� f

TYc[USd_]i �GLV�NHN �WDK�PH�

��"�P����. ÆW�K �5\"KP.
TYc[YdYc �GLV�NL�WLV�

��}_p� ��. ÆW�K �T���. ÆW�K +#�5~"
TYc[_WbQ`Xi �GLV�NRJ �UDK�IH�

|J"K �. v#2"��K" O �K#� s�OR6 Q" V2 3"Ptq ��5X �q"Pz��K"O
��"�P�� ��. ÆW�K

TYc\_SQdY_^ �GLV�OR�ND �VKXQ�

�y5qOOK   �ZI. Æ� �L\ #>�.#>
FRPSOHWH G� 8Ä#. |�#w O�e�. �w �y5qOOK �Ä��

�|�#w �y5qO OK   �K�\�� |_p� Æ� C�dX �L\ "L>
FRPSRXQG G� s�PeQ" |_p� �$ OK �w �y5qOOK �Ä��
�,wP� �y5qO OK   �L�w�� "L�2 b#-6O" "�� #. �L\ K#=�" �JQ
FRQJHQLWDO G� RI WKH KLS �0�� �}�#Ç6 �Q�1W�K
SDWKRORJLF G� 4�����X <}q Q" �\#� �y5qO OK

��aP� �y5qO OK   �Py�K �O#��. #� 4��pÄ
VLPSOH G� �#�� �e#-6O" �$ OK �w �y5qO OK �Ä��
��K#X �y5qO OK   �KO"L� K�>� �JQ s�Pe Q" "�� � |_p�

VXEVSLQRXV G� |J"K �. �Q#. �"�I5X" PX �y5qO OK
��O#JP�Q �y5qO OK  �KO"K O"Pu ��2#ÇX"O#J P�Q OK �w ��#`q

TYc]U]RUb]U^d �GLV�PHP �EHU�PHQW�

��$ Q" �[I. #� �"L�" Æ� ¿du
TYc_SS\eTU �GLV�DK�NOÇÇRRG ��

3#wP�F Q" Æ� @��� OK ��w ��E�� ��. �"L��K Æ� �L�\"P6
�L�Ç� "L�2 U#�6 |.#t� Æq OK K�JV�#=5� �"L�K #. �L��>

TYc_bTUb �GLV�RU �GHU� �KPÇ}�Ä OK �O#=��#� #� {�5J"
�{�5J"   ���"�O #� ��W> �aP� 4�Ãa� Æ�

DFXWH VWUHVV G� K#=�" #. �w �."Pda" {�5J" �Ä��
�#� Æ� {�e OK Py�K ���Ä ��"��R=6 3��5J" �+"Pda"
OK � K�\�� K#=�" L�L\ Æ�6#��P6 �Ãu"�Æ� #. ��>"�� Q"V2
V2 UP5X" {�5J" �. |�L-6 4X" �Ç�� �K�. O"L�#2 3O�¼

�K#F UP5X" {�5J"   �K�\ �.Pa Q"
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DGMXVWPHQW G� OK ��"O#zQ#X#� � �u#-d�" P�m Z�w "�
O�_6 �w 	�O#��. #� r�e P�h�
 ��#X#�\ |.#u UP5X" P."P.
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 	�>P5� � LXO�� ��M �. �w �PÇq ��~�"
P�y�K � L�F Q" Z�. �KQ nPF �R�B Q" �5qO �#. #� �L��K
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L��#�� K�\�� ^I[� �L�\�� � �KO�J OK ��O�K#�Q OPÇ�
���"P-�> O#5�qO �$ {#-��K ��. #��" �-_�Ä 	�O�JP2
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�KO"L� K�>� LF
ELSRODU G
V �#��O�K #. �"P�� �J � s}J 3��5J"
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�>O#J �>�6 #� 4�#�F ,Ww #� 	L���z�� SULPDU\ JDLQ
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��}�� Æ�5�X���� � Æ�5�X�5W�� Æ�5�X�p�~ �#���X�~

���ÇB�� �O#��. � #��5�X#�X�2 |1�5~��
O\PSKRUHWLFXODU G
V 3��5J" Q" ���Pz
�#�4q#�. #�� #�4�X�p��~ P�9�Ç6 #�. �w P~�Ç�6O�p�~ �5W�X

�L��\�� ^I[� L���p�~
PDMRU GHSUHVVLYH G�

�zKPWq" �O�K L�B #� Æ� K#=�" #. �w �J � s}J {�5J" �Ä��
Æ��#��1�� #� c}5I� Æ��#� �#��O�K �K�-� K�>�� � �X#X"

�	O�S#�
 �X#X" �zKPWq" {�5J"   �K�\��^I[�
PDOH HUHFWLOH G� K#=�" OK KP� �W�> KPÇ}�Ä {�5J"
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PDOH RUJDVPLF G� 3N~ ;�" �. �L�XO �LÄ #� P�J'6
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�K�\�� �L��#� �-du�K {�5J" ,}m" � ,,
PHQGHOLDQ G� �Ç�5�S �O#��. �Ä�� ��~L�� {�5J"
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UhS\QfU �HNV �NOÇDY� ��`ÄÆ� Q" �"�L\ "L> ZI.
UhS\ecY_^ �HNV�NORR �]KXQ� ��KPw nNF #� �L�w ��
�}��X� ��. �K�O Q" �"�Ãd�u L��#�� ZI. Æ� �KPw "L> ��

��L. Q" �$ �KPw ;O#J ��L. � �F"P>
UhS_SX\UQdY_^ �HNV�NRN�OH�D �VKXQ� ��PpF Æ�S#6O�w
UhS_bYQdY_^ �HNV�NR �UH�D �VKXQ�

P�:" OK �w �A�$ P�h� �K#� Æ� �EdX �5qO 4XK Q" j�� P�
�Z�#X �zL�\" PJ   �K�\�� �#=�" 4X�2 �L�\"PJ

UhSbU]U^d �HNV �NU¬�PLQW� �j�qL� ��
H[FUHWLRQ	�
 f ��

UhSbUcSU^SU �HNV�NUHV �LQV� 4�X�. �Ã�-eP�m L\O
��L�m �zL��$P�.  ��aP�� �#[��� #�. �5q#. �zL�$P. �;O#J

�4p¼ H[FUHVFHQW
UhSbUdQ �HNV�NU ÇHW �DK� H[FUHWLRQ 	�
 f
UhSbUdU �HNV�NU ÇHW �� �KPw nNF #� �5J"L�" O�K

�L�"Q K"�� ¿qK L��#� �Ã�-e D\P6 �}�X� �.
UhSbUdY_^ �HNV�NUH �VKXQ� �¿qK L��"Pq #� |�Ä ��

�4p¼  H[FUHWRU\ ��L\ ¿qK �K#� ��
UhSebcY_^ �HNV�NXU �]KXQ� �h�� O�e�. �w 4wPF ���"K
�5[zP. � 4qO 3#wPF |9� K�\�� O"PÇ6 O#w �#=�" �#y�� OK

�4p¼  H[FXUVLYH ��L��> �#y�� OK �O"�O$
UhSiS\_`X_bYQ �HN�VL�NOR�IRU �H�DK�

nPe �. ��#��. O�E� ��#u�q ,du �$ OK �w #�O�q�}Ç�X �Ä��
�L.#��� n"PE�" �#y=�z

UhSiS\_db_`YQ ��WUR �SH�DK� OK �w #�2�P6�}Ç�X �Ä��
�L.#��� n"PE�" �#y=�z nPe �. ��#��. O�E���#u�q ,du �$

UhSicdQdY_^ �HN�VLV�WD �VKXQ�

�zL�Q Q" �"�}FP� OK �9� n�m #� 4W�w Æ� Q" �L\ K"Q$
�L��\�� ¿}. �#.R�� �}�X� �.Æ�5W�w �Pq Q" V2 �w #�|y�"

UhU^dUbQdY_^ �HN�VHQ �WHU�D �VKXQ�

����F" P��> �}���X� ���. �}��J"K �#`��Ä" �5��\"KP��. ��
HYLVFHUDWLRQ� f

�X#w 
 4�.O" 3#��5E� �#�6 �5\"KP. �. �Ç\R2 �[B OK ��
�K�\�� r�e" 	�[B

SHOYLF H� ��y~ O�#=� �#��#�5J#X �#`Ä" �5\"KP.
UhU^dUbQdYfU �HNV�VHQ �WHU�DK�WLY�

�. L��Q#�� #� �F"P> �}�X� �. �}J"K �#`Ä" �5\"KP. �. b�.P�
��$

UhUbSYcU �HN�VHU�VÇL]� �"P. �Ç�R�q 4�~#Ãq �#=�"
�YQO�   ��Ç�R�q �}Ç\L. D�E_6 #� �5��X K�-�.

DFWLYH H� ½#-t�" �}�X�. �L. Q" �5�Wu �. �L�[I. vPE6
�{#Ãq YQO�   ��$ �L��w{P5�w 3�`Ä�K"O" �KPw |\ �
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DHURELF H� �T�Ww " nP_�Z�"Rq" O�h�� �. �w �\QO�
��F"P�e �Wp�6 � �u�PÄ �-}u �#��5W�X KPÇ}�Ä K�-�. �

��Q"�� YQO�   �4X" �L\
HQGXUDQFH H� ÈOR. ��Pz ��L�B �$ OK �w �\QO�
OK �T��Ww " ¿�Q��6 ��. �O���" Q" � L��O"K 4wP\ 3�`Ä Q"
�KO"K �y5�W. �u�P�Ä �-}�u �5W��X �}��X� ���. 3�`��Ä

�4�#t5X" YQO�  
LVRNLQHWLF H� �Æ�5��w�R�" YQO�
�#=�" �5X��2 �"���"Q 4ÄPXÆ� #. �w ���`Ä �#��2 4�~#Ãq
3�`Ä �L\ L�}. #� �#6�w {�J OK Z[w � O�#5[z �K�\��

�L�#��� 4.#:
LVRPHWULF H� OK �w {#Ãq YQO� �Æ�P5��R�" YQO�
�K�\�� �#=�" �}`Ä {�e OK P��l6 ��L. O"L�#2 4��#t� P."P.
LVRWRQLF H� P��l6 ��L. {#Ãq YQO� Æ���6�R�" YQO�
�L\ �#6�w #. �"P�� ���`Ä ½#-t�" ��P�� OK �hF�� |.#u

��}`Ä
NHJHO H
V �}`Ä 4��t6 O�h�� �. �w �\QO�

�K�\�� �#=�" �SXERFRFF\JHDO� �"�A~#-�K �"��#Ä
SDVVLYH H� �}�X��. �L. Q" ZI.Æ� �. �K"K4wPF
�K"O" Y��6 s�P�e Q" #�� ��>O#J��P��� #��� P��y�K KP��q

�{#ÃqP�m YQO�   �O#��. K�J �L. Q" �Py�KZI.
UDQJH RI PRWLRQ H� OK |_p� Æ� �K"K 4wPF
�{#ÃqP�m #� {#Ãq 3O�¼ �. �$ �Ã�-e �5wPF �K�LE� ���

UHVLVWDQFH H�� UHVLVWLYH H� OK O#��. �w �\QO�
�L�K�� �#=�" 	��Q� Q" |¼#F 4��#t� �9�
 4��#t� P."P.

UhVUdQdY_^ �HNV�IH�WD �VKXQ�

���FO ;O#J #� #=.#� �y}�#F
UhV\QWU\\QdY_^ �HNV�IODM�¨�OD �VKXQ� ¿�PX |�Ç[6
OK |u#�� �P��[F �K�O OK 4���#z�PÇ���� Q" #�4�#z�PÇ����

�Py�K ���Q�O�1X" �#�$Q�6�P2 �`Ã. � ���K��X�2

UhV_\YQdY_^ �HNV�IR�OH�D �VKXQ�

�R�O�5X��2   ���� #� �5X�2 3O�¼ �. YR�O � �K#5q" ��
�4p¼ �	�W}p6
  H[IROLDWLYH �V}p6

�4X�2 DdX Q" #���� #� #��5X�2 �5\"KP. ��
�5�qO 4XK Q" {#-��K �. ��~�" �#��"L�K �Ã�-e �K#5q" ��

�#��$ �[�O �#�5J#X
ODPHOODU H� RI QHZERUQ

	��L���~�w vK�w 
 K"Q�� �$ OK �w �K"QOK#� �:O" {�5J" �Ä��
4X�2 �#[m #� ��L���~�w �#[m �}�X� �. ��#w L~�6 �#y�� OK
� K�O�� ��. Q" 4Ä#X �� nPi �#[m ��" � �L\ �L�\�2 L��#�
#��5X��2 #�� K�\ |¼#F |�#w K�-�. 4X" �Ç�� �$ Q" V2
|�Ç\ OK �K��\ O"P�Ç6 �O#���. L���O � L���\ |�Ç[6 �O#.�K
�#��5X��2 #�. |�#w O�e�. 	����Ç~O#� ���>
 K"Q�� P6L�L\
#� L�$�� #��K �. �KP� � �L\ �L�\�2 L��#� �OQ � �J#\ ��Ia

�L�w�� 3�q L~�6 Q" V2 ��w
UhXQ\QdY_^ �HNV�KDK�OD �VKXQ�

�K"�� P�#X O#I. #� +$ O#I. �K"K ��P�. ��
�4X" �L\ ;O#J �w �Py�K �K#� #� O#I. ��

��KQ#.   �Vp� �K"K ��P�. ��
UhXQ\U �HNV �KÇDO� ��KQ#.   �Vp� �K"K ��P�.
UhXQecdY_^ �HJ�]DZV�FKXQ�

�3�JO ��5WX ���W> #� �F�O bPp� �y5WJ ��
��zL\�~#J ��L\ nP_� #� ��}I6 4�Ãa� ��

KHDW H� �w #�Pz #. LF Q" Z�. ��>"�� P�:#6
KOKP�X �=��z #. �"P�� �L. �Ã�-e Q" P5�w �#�K s�Pe Q"
�K�\��� �K"K ^�I�[6 V2��w #���� �#�N� ��#z � j��6

��zKQ#�Pz  
UhXYRYdY_^Yc] �HN�V¬�ELVK �LQ�L]P� #�}�q" O#2 �Ä��
4~$ �K"K �#[� �.4-W� �W�> �L��wK�Ä L�L\ 3��#�6 #. �w
KP�q ��. #�� � �Ä#�5>" ,X#��#� �#�4�Ãu�� OK K�J �}X#�6
KO"L� O#��. ,�#> Q" "O ��"Lu" ���B O#h5�" �w �Ww #� ��#y�.

��Py[�#�� ��#�� 3O�Ä   �K�\�� �5J#�\
UhXYRYdY_^Ycd �HN�V¬�ELVK �LQ�LVW�

�L�w�� b"Pq" 	�Py[�#��
 ��#�� 3O�Ä OK �w �KPq
Uh�_�� �;O#J ��P�. 4�X ��Ã� �. >*U�@ ��}w �R>
Uh_SbY^U �HN�VR�NULQ� ���Pw�Rz "

�"P=�Æ� s�Pe Q" ;O#J �. D\P6 ��
��$ D\P�6 #�� ��P��. ��. �L��wD\P6 �Lm P. KO"K 4~�K ��

�R�O��P. �Lm  
Uh_SiSi\YS �HN�VR�VLN�OLN�

�KO"K 4~�K �t}F Æ� ;O#J �. |_5� �6" L�B #� Æ� P.
Uh_Sid_cYc ��VL�WR�VLV� �Q�5�X�Rz "
Q" L���"�6���� ��w L�5W� ÈOR. �LF �. �w �6"OM D\P6 ��

�Q�5�X�L�" K#`5� �L�.#� O#[5�" {�}X �O"��K
Q" �[I. �"��Ä �. �OL�2" OK P>#�� �#�4�X�Ç~ ¿�=6 ��

��.#�5~" Z�w "�
Uh_TUfYQdY_^ ��GH�YH�D �VKXQ�

�#�2�P6�Rz " Q" 4X" 3O#-Ä �Ç\R2 �[B OK �;O#J �.ZJPB
Uh_T_^dYSc ��GRQ �WLNV� �"�J#\

�L�#���� 8E. #��"L�K �L�[w �O#.OK �w �Ç\R1�"L�K Q"
Uh_U^ji]U ��HQ �]ÇLP� �w ���R�$ ���R�$�Rz "

�L�#���� |�Ä L�w�� D\P6 "O �$ �w �~�}X Q" ;O#J OK
Uh_UbidXb_SidYS ��¨�ULWK �UR�VL �LN� �L\ ¿u"�
�#�|�y�" �}�#�Ç6 |F"P� �. b�.P� �R�Pu {�-}z Q" ;O#J OK
�L�P�z�� |Ç\ R�Pu�#�{�-}z R> �. ��#�{�}X OK �w #�O�#�

Uh_WQ]i �HN�VRJ �DK�PH� �}�X� �. C#t~
�L�"�L[� s5[� �.#[� {�}XÆ� Q" �w �P¼#�Ä K#E6"

Uh_WU^_ec �HN�VRM �̈ �QXV�
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�}��X� ��. �L��$ K��>� �. #� ��P�. Q" �5qPz �#[�� ��S�Rz "
�R�J��P. �K"Q ��P.   ��W��#zO" �L. Q" ;O#J �#�O�5w #q

Uh_]`XQ\_c �HNV�RP �IDK�ORV�

�n#�L�. |J"K �. ��Ç\ �#[F" s5q ��
��K"QOK#� �q#� s5q ��

Uh_^ �HN�VRQ� ��S Æ� OK �O"NzLw ��F#�
Uh_^eS\UQcU �HN�VR�QRR �NOH�ÇDV�

��#�#2 �#�L���2 R�~�OL�� �¼#_5J" O�e�. �w Q#�}w�� �Ä��
R�~#6#�w "O L�6��}w���-�O �#��P�=�Q #� L�6��}w���-�O �Ww��K

�K�\�� #�L�6��}w������ �L\ K"Q$ �. P=�� � L�w��
Uh_`U`dYTQcU ��SHS �W¬�GÇDV� �5WÇ\ �w Q"L�512 j�� P�
Æ� � L�w�� R�~#6#w "O L�512 PJ$ |-u #� #� ��#�#2 L���2 �L\
�KQ#X�� K"Q$ L�512 �P�=�Q Q" "O L�512 �K #� KPp�� ����$ L�X"

5h_`XYQ\Q ��IL�DK�ODK� �#�?O#u Q" �W�>
+RUWDHD ZHUQHFNLL �Q�P��" (�ZHUQHFNLL �Æ�.�P2#��X

�K�\�� �L��#�
Uh_`X_bYQ ��IRU�H�DK�

OK P�y�K �[B Q" �[B Æ� ��#��. O�E� �L\ O�K � n"PE�"
�4p¼  H[RSKRULF ���#��. �t�p}6 3#Ç�PE6 +#�m

Uh_`XQd\]_]Udbi �HN�VRI�WKDO�PRP �̈ �WUH�

���~#5q�R�z " OK ��[B �P�w �zKQ��P��. �"R��� �P��z �Q"L�"
�4p¼  H[RSKWKDOPRPHWULF

Uh_`XdXQ\]_c ��WKDO �PRV� ���~#5q�Rz "
�4p¼  H[RSKWKDOPLF ��[B �Ã�-eP�m �zKQ��P�.

Uh_`XidYS �HN�VR�ILW�LN�

P�9Ç6 Q" 4X" 3O#-Ä �S�~�Ç�" OK ���P�. 4�X �. �KPw L\O
L\O �w Py�K O#5J#X #� �`ÄÆ� �EdX #� �>O#J ���}6�2"

�KP�z�� �#[�� �$ |J"K Q" ��JL. 4q#.
Uh_c[U\Ud_^ ��VNHO �̈ �WRQ�

Æ� L��#� KP�z�� |Ç\ �L. Q" ;O#J OK �w �5IX �#�5J#X
r��e" ��#��#�5J#X �. �"O"K�P�� OK �4X�2 4IX nL¼
�J#�� �� L��#� L��$�� K�>� �. �OL�2" �}�X� �. �w K�\��

��>O#J 4}ÇX"  ��P�m � �"L�K � «X
Uh_c]_cYc �HN�VRV�PR �VLV�

�;O#J �. |J"K Q" O#[5�" #� Q��X"
Uh_cd_cYc �HN�VRV�WR �VLV� ��JY�J ��"�I5X" L\O ��

�K�\�� �L�$P. �"�I5X" DdX Q" ��P�. 4�X�. �w
�RVWHRFKRQGURPD f ��

�4p¼  H[RVWRWLF
H� FDUWLODJLQHD |Ç[5� #���5X" Q" �Ä��
K#=��" �"�I5�X" 4X��P�2 P��Q OK ��w n�P`�m ��� Æ� Q"

��q�P`m Q�5X�Rz "   �K�\��
LYRU\ H� ��>#Ä Q�5X�Rz "   ��w "P5� ���5X"
PXOWLSOH H
V �q�P`m�#�4q#. �$OK �w�:O"{�5J" �Ä��

�#���"�I5X" �P[u C�dX Q" KLÃ5� ��"�I5X" �q�P`m #�
�KLÃ5� Q�5X�Rz "   �L��w�� L\O ��P�. 4�X �. Q"OK

VXEXQJXDO H� ��"�I5X" �q�P`m O#J �Ä��
	#2 4W\ 4[y�" ���Ã�
 4[y�" ��#�5�" L�. OK �w �[�w "�

��J#� P�Q Q�5X�Rz "   �K�\�� K#=�"
Uh_dXUb]Q\ �HN�VR�WKHU �PDO� H[RWKHUPLF� f

Uh_dXUb]YS ��WKHU �PLN� #. �"P�� #� �L\^I[�
��SP�" #� 3O"PF �L��wK" Q$ �3O"PF {�E6 � P��l6

Uh_d_hY^ �HN�VR�WRN �VLQ� 3OLuP2 ��X ���Ww�6�Rz "
c�E� OK �K�\�� D\P6 #� |�Ç[6 �P5w #. �O"��K �}�X� �. �w

�4p¼  H[RWR[LF �KO"K K�>� K"Q$ O�e�. n"Pe"
VWUHSWRFRFFDO S\URJHQLF H�

K�\�� L�~�6 �S��2 v�w�52P5X" �}�X� �. �w ���Ww�6�Rz "
Y"O ,6 8Ä#. � KO"K K�>� KLÃ5� Æ��S �5�$ j"��" 3O�¼ �.
� Rl�� � ���J LX �P�N2M�p� Z�"Rq" �`Ä,�X$ �Ç}�I�

�K�\�� ����" Z�w "� OK 3"P��l6
Uh_db_`YQ ��WUR �SH�DK� 	�W�." P5X"
 �B�~ �Ä��
O�K 3O�¼ �. �[B Æ� ��#��. O�E� ���"K n"PE�" �$ OK �w

�K�\�� ���. �K �. P=�� � KO"K K�>� Py�K �[B Q" �L\
Uh`Q^TUb �HN�VSDQ �GHU� >/�@

H[WHQGHU� f��L��w¿W5�  
VXESHULRVWHDO WLVVXH H� �67(�

�K"K O"P�u �5X��P�2 P��Q 4q#�. OK 4u�� O�e�. �w �~�~ �Ä��
� L�w ¿W5� "O 4X��P2 b#I� #6 K�\�� K#. <�OL6 �. � K�\��

�KO�$ K�>� �. �LÃ. �Q#XQ#. O�h�� �. ��#`q
Uh`Q^cY_^ �HN�VSDQ �VKXQ�

��=�F #�� Dd�X ����"K Z�"R�q" 4�Ã�a� #�� L���" P��q ��
�j#W6" YP5Wz  

�DdX #� �=F Z�"Rq" �td�� #� ��F#� ��
FORQDO H� Æ�S�~������" Z�w "� �Ä��
L�"�L\ Æ�PE6 �S�5�$ �}�X� �. �w ��#�4�X�p�~ �$ OK �w

�L��w�� L�L[6 � P�9Ç6 "O �5W."� �#�~�}X �Ä��=�
GRUVDO GLJLWDO H�� H[WHQVRU H�

��L�#�6 |�Ç\ �9}9�� �Q�O����2$ K"L5��" � �L��wQ#. Q�O���2$
L��. 4[2 4���Wu OK ���w 4[y�" 	O�W�#5��Ww "
 �L��wQ#��.
��. � �w�K 3�`Ä ��L�#6 � KO"K O"Pu 4[y�" P� {#��Rz�P2
OK "O �wPE5�� Æ��w � L��\�� |_5� �$ �. R�� ��"�I5X"

�L��K�� |�Ç[6 {#�T��#q�2#w #5� |_p� n"Pe"
Uh`USd_bQ^d �HN�VSHN �WHU�DQW�

�K�\�� c}J D\P6 � L�~�6 8Ä#. �w �A�$ ��
�O�$c}J   �c}J �L��wK#=�" ��O"K ��

OLTXHI\LQJ H� U�w�� ¿qK 8Ä#. �w �O�$c}J
�K�\�� 	�$ �zL�-WB Z�#w s�Pe Q"
 �Wp�6 �"P=� Q"

Uh`USd_bQdY_^ �HN�VSHN �WHU�D �VKXQ�
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JHQLWRXULQDU\ I� Q" �`Ä �K ��. �w �~�5W�q
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��K�O {�5W�q  
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���J �#�P�> KO"� ��T��Ww " ���J ��w �O��e ���O �L��O�
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��F"P> �}�X� �. {�5W�q K#=�" ��

VYcde\_d_]i �ILV�WX�ORW �DK�PH� �{�5W�q YP.
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��L��w4�-96   �K�O��

V\QSSYT �IODN�VLG�IODV �LG� ��P� � |\ o�Ãa ��

DWRQLF� f ��

V\QWU\\Q �IODK�MHO �DK� >/�@
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V\QWU\\QdU �IODM �̈ �OÇDW� PDVWLJRWH� f ��
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��#F #��P5w #. OK � �RwP� 4p> Æ� n"Pe" OK �L\ ,6P�

vS#�6   �L�5�W� ��~S��q �L���6 �� OK � �w "P5� �#�O"��
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	0}q
 ��#.Q �L.#��� {#_6" �L. �L�P�z |E� �. P~�ÇX"��PÇ��
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 �$ P5W. Q" 4q#. Q"
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�. ^t� �"O"K 4�Wu ��O P. {#5W�K �-~ �K"K O"Pu s�Pe Q"
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V_^dYSe\ec �IRQ�WLN �X�OXV� >/�@

IRQWDQHOOH� f 	IRQWLFXOL �¿�>

V__d �IRRW� ��O P. KPq �w r#X ��#�5�" ZI. ��
UO#6#5�� #2 @� Q" �#W�" OK � K�O�� �"O � L5W�"�� �$

�#2   �K�\�� |�Ç[6 n"Pe" �#�4q#. � #2 �#5[y�"
�� D�a�6 OK O�wN� �#�5J#X �. ��-\ R�B P� ��

������ #� @��" �� #. P."P. �dJ �P�z �Q"L�" Q" �LF"� ��
�P5�

DWKOHWH
V I� WLQHD SHGLV� f ��"O#Ç\QO� �#2  
FOHIW I� �4X" �}Ç\L. O#BK �K"QOK#� O�e�. �w ��#2
��F#� |J"K �. �O#�B � ��X4[y�" �#�� �zL\ ��Wt6 �$ OK
�4X" �"P�� �}�5w "K�P5w " #. #-~#m � L.#��� K"L5�" �XO#6#5�

FOXE I� WDOLSHV� f

GDQJOH I�� GURS I� IRRW GURS� f

IODW I� IODWIRRW� f

LPPHUVLRQ I� WUHQFKIRRW ��-\ �5�Ãa�
P�X ��. +$ OK �K#��Q 3L� �w �K"Pq" OK �w 	#2 �zL�[w ��


�K�\�� �L�K L�"�KP.
0DGXUD I� �#2 ��5W�#�
PDUFK I� �"P�� ���Ã� �w #2 v #�KOK �O�6
L�L\ �L\ ÈO �.ÈO Q"V2 UO#6#5� �"�I5X" �y5WÇ\ #.

�K�\�� K#=�" #2
SHULFDSLOODU\ HQG I� � SHULYDVFXODU I� � VXFNHU I�

|.#t�� OK 4�X�P5�X$ ��X�2�5��X L�"�Q ��#�5�" YP5Wz
��RwP� +#_Ä" �#y5XK OK ¿u"� ÈP��� Æ� �O"��K

WUHQFK IRRW #2 �zKQ#�PX �. ��-\ �5~#F
��JYKPz {�5J" #. �"P�� 4X�2 P. +$ ����e P:" Q" �\#�

���#�PX #2   �4�~#Ãq �LÄ � #�PX Q" |¼#F
V__dTb_` �IRRW �GURS� P:" OK �w #2 �zK#5q"
3�`�Ä <}q �. P=�� � L�$�� K�>� �. #�-�6 #� ��-�q �Ã�#a

�K�\�� r#X ��"Lu
V__d `\QdU ��SOÇDW� �w �.#wO �"�I5X" DdW� ZI.
O"P�u ��#��� Y�z �}J"K �O"��K ��O � �`�. �P=�2 |J"K OK

�KP�z��
V_bQ]U^ �IR�UD �PHQ� >/�@ #� G"O�X �	IRUDPLQD �¿�>


��"�I5X" |J"K OK ¿u"� G"O�X �T�� �. �Ã�-e �"P=�
DRUWLF I� DRUWLF KLDWXV� f�3O��$ G"O�X  
DSLFDO I� RI WRRWK VÇ2$ OK �Np��
�#��#�5J#X O�-Ä |E� �w �$ �.Æ�KR� #� �"L�K Æ� �[�O

�4X" 0~#2 �-_Ä �Æ�6#p�~ �u�PÄ
DXGLWRU\ I�� H[WHUQDO ��>O#J 	��"��\
 Æ�5X�w $ �%�
DXGLWRU\ I�� LQWHUQDO

�U�P52 �"�I5X" OK �6O�¼ � ��"��\ +#_Ä" O�-Ä |E�
I� RI %RFKGDOHN �Æ~"LJ�. G"O�X

SOHXURSHULWRQHDO KLDWXV f

FHFDO I�� I� FHFXP ��. OK �w �O�w Np�� ��
�KO"K O"Pu �~#z #5W�Pw � {#5��Pq k�5X

��#5E6 ��\#F OK ¿u"� ÆB�w |Ç\ �9}9� �y5qO Z�2 ��
j#I�~" |_. ��#�� ��"Lu O#�\ �5q#� �#�#2 P:" OK �w R��2

�L�$�� K�>� �.
���#�� O#�\ OK �#.Q 4[2 OK ¿u"� �y5qO�Pq ��

FRW\ORLG I� ��~�.#5X" ��\#F ��. OK ¿u"� �"P=�
��aPÄ �#�#y�~ �

HSLSORLF I� �. "O r#p¼ �W�w �K �w �Np��
�KO"K O"PuV�6#1�#6O�2 ,tÄ � P�Q OK � L�K�� b#-6O" Py�LÇ�
HVRSKDJHDO I� KLDWXV� f

HWKPRLGDO IRUDPLQD � IRUDPLQD HWKPRLGDOLD

�O"���K {#_6" |E� OK �w L����6" �"�I5X" OK �ÇB�w Nq#��
�J#�\ �$ ���"L�u Np�� Q" � L�O"KO "Pu 4�.O" otX #. �}J"K
r�PÄ �p}J Np�� Q" � ��"Lu L����6" r�PÄ �Æ��~#5q" ,_Ä

�L��w�� O�-Ä �p}J L����6"
LQFLVLYH I� �#��"L�K �O#=� Nq#�� Q" �Ç�

�4IX �#w ��[�2 �PpF |J"K �. ��[�2
LQIUDRUELWDO I� �{#5�.O"" Pp��" �#�P\ �,_Ä O�-Ä Np��
LQWHUYHQWULFXODU I� ��. OK ¿u"� b#-6O"

���d. ��. G"O�X   ���X � �-�#> �#��d.
LQWHUYHUWHEUDO I� �Ä#I� +#_Ä" � r�PÄ O�-Ä Np��
�#��P��� ��#�2 ��O P. �L\ K#=�" �#��zL�P. �}�X� �. �w

��"�P�� ��. G"O�X   �L�$�� K�>� �. O�#=�
MXJXODU I� �. �w �Np�� �P~�z�S G"O�X
{"O�1�6 �#��"�I5X" ��O P. ¿u"� P~�z�S �#��zL�P. �}�X�

�K�\�� K#=�" �PXV2 �
I� RI .H\ DQG 5HW]LXV ¿u"� �Np��
�$ s�P�e Q" �w Rl� �O#�B �d. �-�#> �#�v#X �#�5�" OK

�L�w�� O"PuP. b#-6O" L����w " O$ +#X �#`q #. ��d. �PpF
ODFHUDWH I�� DQWHULRU�

��w L����p�X" �"�I5�X" �#�{#�. ��. OK ¿u"� |��e n#Ç\
�L��w�� O�-Ä �$ Q" r�PÄ �+#_Ä"

ODFHUDWH I�� PLGGOH I�ODFHUXP� f

ODFHUDWH I�� SRVWHULRU MXJXODU I�f

I�ODFHUXP {#_6" |E� OK �L\ K#=�" �#`q
�"�I5�X" U�P5�2 ZI. v�� L����pX" �"�I5X" ÈOR. {#.

��PXV2 �"�I5X" �"�LÄ#u ZI. � {"O�1�6



V_bQ]Y^Q � � � � � � � � � � � � � � � � � � � � ¤ 4[� � K#5[� � L¼�X ¤ � � � � � � � � � � � � � � � � � � � � � � � � V_bSU

I� RI 0DJHQGLH OK �J"O�X ��L�S#� G"O�X
#. ��d. �PpF �$ s�Pe Q" �w �O#�B �d. otX ��#5E6 ZI.

�L�w�� "L�2 b#-6O" L����w " O$ +#X �#`q
I�PDJQXP ÈOR. �Np�� ����y� ��"O�q
�PpF ��. OK ¿u"� �PXV2 �"�I5X" ��#5E6 ��"Lu ZI. OK

�ÈOR. G"O�X   ��"�P�� {#�#w � {#��"Pw
PDVWRLG I� OK �Np�� �L���5X#� G"O�X

�KO"K O"Pu L���5X#� �L�"Q 4[2 OK �w {"O�1�6 �"�I5X"
PHGXOODU\ I� YHUWHEUDO I�f

QXWULHQW I�

��"�I5X" Rl� �PpF �L��w ��Nl6 r�PÄ O�-Ä Nq#�� Q" Æ� P�
REWXUDWRU I� ¿u"� ÈOR. G"O�X �O�6"O�5.�" G"O�X
��K"LX G"O�X   ����ÇW�" �V�.�2 �#��"�I5X" ��. OK

ROIDFWRU\ IRUDPLQD KLÃ5� �#�G"O�X Q" Æ� P�
���#��. G"O�X   �L����6" �"�I5X" �~#.Pm �Ep¼

RPHQWDO I� HSLSORLF I�f ��"���OK#B G"O�X  
RSWLF I� OPLQD FULEURVD 	�
 f 	��-}¼ OK
 ��

���#��. G"O�X   FDQDO� f 	L����pX" �"�I5X" OK
 ��
I�RYDOH �,}u �#�R�}�K ��. OK ¿u"� ����> Np�� ��
|E�� ��w L����pX" �"�I5X" ÈOR. {#. OK K�>�� G"O�X ��

��`�. G"O�X   �4X" +#_Ä" � r�PÄ O�-Ä
SDODWLQH I�� JUHDWHU ÈOR. {#�#w ��#5E6 G"O�X
O"Pu ��#w �"�I5X" P� �tq" �Ep¼ �O#�w 4�X OK �w ��#w

�L��w�� O�-Ä �$ Q" ��#w �#�P\ �,_Ä � KO"K
SDODWLQH IRUDPLQD� OHVVHU

� ��#�w k�5�X 4[2 OK ��w ÆB�w ��#w �O#=� �#�G"O�X
�L�O"K O"Pu ÈOR. ��#w G"O�X

SWHU\JRSDODWLQH I� JUHDWHU SDODWLQH I�f ��
VSKHQRSDODWLQH I�f ��

TXDGUDWH I� I�YHQDH FDYDH� f

I� URWXQGXP RVLV VSKHQRLGDOLV

O�-�Ä �"P.
 L����pX" �"�I5X" ÈOR. {#. OK �w �KPz G"O�X
�KO"K O"Pu 	�}u �X ,_Ä �O��Rz #� �J#\

6FDUSD
 VI� OK ¿u"� �J"O�X �#2O#ÇX" G"O�X
O�-Ä |E� �w ��#�� ��#u�q ��[�2 �#��"L�K Q" Æ� P�4[2

�4X" ��6�#2�Q#� ,_Ä
VFLDWLF I� G"O�X �K Q" Æ� P� �Æ�6#�X G"O�X
�#��#�#�y�~ �}��X� ��. �w 	P6ÆB�w �Py�K � ÈOR. �Ç�

�"�I5�X" Æ�6#��X �zL�P. OK {#��1X"�Pw #X � {"P.�6�Pw #X

�L�"�L\ K#=�" 0��
VSKHQRSDODWLQH I� ���6�#2��pX" G"O�X
{"L����p�X" � {#5��.O" �#��L��" Q ���. OK ¿�u"� ��#`�q ��
�#�P\ � K�\�� Q#. ���. �PpF |J"K �. �w ��#w �"�I5X"

�L��w�� O�-Ä �$ Q" ���. +#_Ä" � ��6�#2��pX"

JUHDWHU SDODWLQH I�f ��
VSLQRXV I� �w L����pX" ÈOR. {#. OK �J"O�X

�L�w�� O�-Ä �$ Q" ��#�� {#�T��� �#�P\
VW\ORPDVWRLG I� L���}�5X" L�"�Q ��. OK ¿u"� �J"O�X
�$ Q" L���5X#��}�5X" �#�P\ � �6O�¼ ,_Ä �w L���5X#� �

�L��w�� O�-Ä
VXSUDRUELWDO I� {#5��Pq �"�I5X" OK ¿u"� �J"O�X
G"O�X��" �L��w�� O�-Ä �$ Q" {#5�.O" "P2�X ,_Ä ��#�P\ �w
4q#�. �}�X� �. #��6 �w 4X" �zL�P. Æ� 3O�¼ �. )-~#m

�L�w�� "L�2 {#_6" �P-�q
WKHEHVLDQ IRUDPLQD OK �ÇB�w �#�G"O�X
Q" �-}�u �#�L��O� ��P6ÆB��w ��w 4X"O R�}�K �#��O"��K

�L��\�� ��}I6 ,}u |J"K �. #��$ s�Pe
WK\URLG I� �L���P�6 G"O�X
|�#w #� s�p}6 P:" OK �w L���P�6 n�P`m OK 4.#:#� �Np�� ��
K��>� ��. 	�t}F
 {#Ç��" P. n�P`m ���=�2 � ���O#�B

�L�$��
REWXUDWRU I�f ��

I�YHQDH FDYDH L�O� �w �z "Pq#�K OK ¿u"� �Np��
Q" 4X"O 4�X È"� ,_Ä �#��J#\ �`Ã. � ��#5E6 n�>"

�n�>" L�O� G"O�X   �L��w�� O�-Ä �$
YHQRXV I� I�YHQDH FDYDH� f ��

I� RI 9HVDOLXV� ��
YHUWHEUDO I� �. �w �P�� OK ÈOR. �J"O�X
G"O��X   �4X" �L�\ |��Ç[6 �P��� U��u � ��W> �}�X�

��"�P��
I� RI 9HVDOLXV � KO"K K�>� ��#z �w �J"O�X
� 4X" L����pX" �"�I5X" �`�. G"O�X ��#�� DdX �$ |E�

�L�w�� O�-Ä �$ Q" �O#m U���X Q" �L�O�
:HLWEUHFKW
V I� ���#\ |_p� {�W1w OK �J"O�X
I� RI :LQVORZ HSLSORLF I�f��}W��� G"O�X
]\JRPDWLFRIDFLDO I�

+#_Ä" �w Æ�6#��y�" Q �"�I5X" ��"Lu DdX P. ¿u"� G"O�X
�L��w�� O�-Ä �$ Q" {#�\#q�Ç�6#��y�" Q r�PÄ �

]\JRPDWLFRWHPSRUDO I�

�Æ�6#��y�" Q �"�I5X" {"O�1�6 DdX P. ¿u"� G"O�X
V_bQ]Y^Q �IR�UDP �¬�QDK� IRUDPHQ ¿�>
V_bSU �IRUV� 8Ä#. �A�$ ��P�� #� �SP�"

)� �� �K�\�� 4wPF ou�6 #� K#=�"
HOHFWURPRWLYH I� �5�W�P5Ç~" �#�P> 8Ä#. �A�$
�K�\�� �Ç�P5Ç~" �#�P> K#=�" � Py�K |E� �. |E� Æ� Q"

(� �� �(0) ��O#_5J" 4��Ä
RFFOXVDO I� �5qPz O"Pu �#y�� OK �w ���P��
�K�\�� {#�Ä" |.#t� �#��"L�K P. Py�LÇ� ��O P. #��O"�O$



V_bSU`c � � � � � � � � � � � � � � � � � � � � � � � ¤ �� � K#5[� � L¼�X ¤ � � � � � � � � � � � � � � � � � � � � � � V_bU`\Qi

UHVHUYH I� KPÇ}�Ä �"P. �A�$ P. K"Q#� �SP�"
OK �w K�\�� r�e" ���P�� �. ,}u OK �4X" Q#��KO�� �Ã�-e
4�~#Ãq �YQO� �}�X� �. �L\ |��E6 �q#a" ��JYKPz P."P.

��P�JM ��P��   �KO�$�� |�Ä �. 4hq#E�
YDQ GHU :DDOV I
V �#��P�� �{"�OL�"� �#��P��
� #��6" ��. OK ¿u"� �#6�w �K�LE� �"O"K �o�Ãa )5-W� �.M#>
�#[�� {#5�.O" �#���P5Ç~" �#6�w �#�4p�\ Q" �w #�{�Ç~��
Py�L�Ç� �. �-duP�m �~$ 3#-�wP6 +N> �. P=�� � L�P�z��

�L��\��
YLWDO I� "O �L�Q �W��#zO" Æ� �w �SP�" �Ä��
P�:#6 O#5X"�J |�Ç� ,e�#��5W�X P9w " �KQ#X�� ^I[�
��6#�F ��P��   �L�5W� �SP�" ��" Q" �K#p5X" #� �SP�" ��" P.

V_bSU`c �IÇRU �VHSV� >/�@ �V1XO�q
O#[q 4E6 �"P. �w �5XK Æ� � �l�6 �K �"O"K �"�}�X� ��
�#=��" ��F"P�> {#��Ä" OK #�4q#�. �5qP�z #� �K"KO "Pu
V��2   �K�O��� O#�w ��. �P�m � |�P5X" �#��#�W�#2

�vP-�"
�V1XO�q ��-\ ZI. #� �`Ä j�� P� ��

DOOLJDWRU I� ��u�#���"L�K �"O"K V1XO�q
�|.�K 	�P�z 
 0��w �

DUWHU\ I� �KP[q � �5qPz ]�_I�V1XO�q
���#�P\ V1XO�q   ��#�P\

D[LV�WUDFWLRQ I� ��#�#� V1XO�q Q" �¼�_I� j��
{#��Ä" ���y~ O�E�� c�J OK L�"�5. �w �L\ �5J#X �O�e �w

�L�w {#�Ä" Z[w
ED\RQHW I�

�KO"K �K#�Q �}¼#q �5XK O�E� Q" �$ �#��l�6 �w �W1XO�q
&KDPEHUOHQ I� ���#�#� V1XO�q �}¼" |Ç\
FODPS I� L��#� V1XO�q 0��w �Ä��

��P�m � �#�P\ �KP[q ]�_I� O#wK�J |pu �"O"K
GHQWDO I� ��"L�K �L�[w ]�_I�V1XO�q
GUHVVLQJ I� �A�u �#��5XK �"O"K V1XO�q
OK �w �P�m � S#�OK �#��~�~ �#�W�#2 ,WB �5qPz �"P. L��#�

�K�O�� O#w �. #��JQ �#�W�#2
IL[DWLRQ I� 4J"��Ç� �5qPz �"P. �w �W1XO�q

�K�O�� O#w �. �F"P> |�Ä �#y�� OK ZI. Æ�
.RFKHU I� �"P. ��u�W1XO�q �PJ�w V1XO�q
OK 4q#�. �KP[q #� �F"P> |�Ä ��F OK #�4q#. �5\"K �y�

��R�P��J {#F
/HYHUW
V I� ��#�#� V1XO�q �3O�~V1XO�q
�"O"K 3O�¼ �. ��#��" Q {#�#w �#�E�" #. s.#d6 O�h�� �. �w

�4X" �L\ �5J#X #�E�"
/´ZHQEHUJ
V I�

�L����K$ �5\"KP. ]�_I�V1XO�q �ÈP-���~ V1XO�q

I� PDMRU ��Q�~#w U�2O�w ��#�5�" �#��5\O
�K�O�� {#5�2 �Ww " �#�+�~ |J"K �. ����}1X" Q" �w

I� PLQRU U�2O�w ��#�5�" �#��5\O
�K�O�� {#5��Pq �#�+�~ �. ����"Q �W> Q" �w ��Q�~#w

PRXVH � WRRWK I�

��l�6 P� v�� OK o�Pi ��"L�K L�B #� Æ� �"O"K V1XO�q
REVWHWULFDO I� PX �KPw ;O#J ]�_I�V1XO�q

���#�#� V1XO�q   ���#��" Q {#�#w Q" ���>
3HDQ
V I� �Q#5X��� ]�_I� �P�z
URQJHXU I� ��"�I5X" �L�P. �"P. �K#p5X" KO��V1XO�q
VHTXHVWUXP I� ÆB�w �#��l�6 �"O"K V1XO�q
��w �"�I5�X" Q" ��#���Ç6 �5�\"KP�. �"P�. �w 3OLuP2 �~�

�K�O�� O#w �. L�"�KPw K#=�" P5WÇX
VSHFXOXP I� |��e V1XO�q �Ä�� ���~�Ç1X" V1XO�q
�4X" �L\ �5J#X ��~�Ç1X" �#�� Q" �K#p5X" �"P. �w Æ�O#. �
WHQDFXOXP I� ���~�w #�6 V1XO�q

�KO"K �R�6 +�u �l�6 P� �#�5�" OK �w �W1XO�q
WRUVLRQ I� �L�#JPB]�_I�V1XO�q

��R�P��J �KPw ou�5� O�h�� �. �#�P\
YROVHOOD I�� YXOVHOOXP I� ��W~ «�V1XO�q

�O#[q {#�Ä" � �5qPz �"P. ��#���"L�K �"O"K V1XO�q
:LOOHWW I� V1XO�q �Ä�� �4}�� V1XO�q
{P5�w O�h�� �. PX 4X�2 ��O P. Z[w {#�Ä" �"P. �w �W~ «�

�KP�z�� O"Pu �K#p5X"KO�� ��"O PX 4p> OK �R�P��J
V_bSY`QdU �IÇRU �V¬�SÇDW� �V1XO�q ��-\
V_bUQb] �IRU�DKUP�

�LÄ#X   �4X" ¿u"� @� � <�O$ ��. �w �Q#. Q" �[I.
V_bRbQY^ ��EUÇDQ� SURVHQFHSKDORQ� f ���"Lu Rl�
V_bU S_^cSY_ec ��NRQ�VKXV�

SUHFRQVFLRXV� f�O#�\�� ����
V_bUVY^WUb ��ILQJ�JHU� ��K 4[y�" ��O#\" 4[y�"

�	K�\ +�WE� {�" 4[y�" 4W\ 4[y�" �A�#�B
 4XK
V_bUV__d ��IRRW� �#2 ���}> ZI. ��

�	#2O#�B 4XK �}> �#2
 �#2O#�B ���}> �#�#2 Q" �Ç� ��
V_bUWed ��JXW� OK �#��O ��OK�L�" {#�#w
s}F �. |�L-6 �w �KOQ �W�w �u#X {#_6" |E� �PX 4�Wu

�K�\�� Æ�O#. �K�O �hÄ" 4�Wu � L-w �LÃ� �P� ��O
V_bUXUQT ��KHG� OK �w 3O�¼ Q" �[I. ���#[�2  

�4X" ¿u"� #��[B ��#.
V_bUWY^ �IRU�HQ� �w K�\�� �5pz �K"�� �. �S�~������" OK
Z��w "� �#�t~" ��. OK#�u � L��\��� �K"K ^�I[6 ��K�J�

��>O#J   �L�5W� ����"
V_bU^cYS �IDK�UHQ �]LN� �����#u KO"�� �. b�.P�
V_bU`\Qi ��SOD�



V_bUc[Y^ � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ K�� � L¼�X ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � V_b]e\Q

�4.O#t� �#=�" Q" |-u �W�> vPE� {#�Ä" � �Q#.
V_bUc[Y^ ��VNLQ� SUHSXFH� f4X�2 Z�2  
KRRGHG I� 	U�2 �P2
 4X�2 Z�2 �"Ltq

�4X" �"P��U#�K#1X�1�� #. ���Ã� �w ��Ç\
V_bUgQdUbc ��ZDZ�WHU]� �W�w Q" �[I.
�. ���> Z�#�� �Ãdu��}> OK �W�w 3O�¼ �. �w Æ�6����$

�K�O�� VÇ��PX |J"K
V_b[ �IRUN� �{#y�B   ��J#\ �"O"K O"R." Æ�
UHSOLFDWLRQ I� '1$ {�Ç~�� P. ¿u"� �}E�
�#�{�Ç~�� R5�X � 	VÇ�}�
 @�2O#� +#6 � @�2 �L\ Q#. �w

�K�\�� �#=�" ��F#� ��" OK �K P� P5JK
WDQLQJ I� �.Pa �L�$ KO"� P:" OK �w �"�}�X�
� L�w�� K#=�" Æ����O#� Y#Ã6O" �$ �J#\ �K Q" Æ� P� �.
�K�\��� �K#p5�X" ���"�I5X" 4�"L� � ��"��\ Z�#�Q$ �"P.

���Q#2#�K  �
V_b]Q\TUXiTU �IRU�PDO �G¬�KÇLG� �L��L~$ �Pq
O#�w ��. ��u �L��w���pÄLa 3O�¼ �. ��" Q" Z�2 �w �Q#z
O"P�u �K#p5�X"KO��� ��Ç.$ �~�}E� 3O�¼�. �Q�P�" � 4qO��
D�a�6 4�Wu OK IRUPDOGHK\GH VROXWLRQ f
 KP�z��
� ���X L���L~$ �P�q Q#�z +N> � r#[�5X" �	VROXWLRQ 4l~

�4X" "Q�#ePX
V_b]Q\Y^ �IRU�PDK�OLQ� �L��L~$ �Pq {�}E� ���~#�Pq
V_b]Q]YTQcU �IRU�PDP �¬�GÇDV�

R�~#6#�w "O L���$ �P�q Æ�5�~�OL�� ���X#���$K �w ���R�$ ��
��O P�. R��� � K�\��� 3#�P�q L�~��6 ��. P=�� � L�w��

�L�w�� |�Ä �.#[� �#�L��$
DU\OIRUPDPLGDVH� f ��

V_b]QdU �IRU�PÇDW� �Æ��Pq L�X" Æ�� �3#�Pq
V_b]QdY_ �IRU�PD �VKH�R� >/�@

IRUPDWLRQ� f �	IRUPDWLRQHV �¿�>

V_b]QdY_^ �IRU�PD �VKXQ�

#�� �L�L�2 Æ� s}�J ��5qPz |Ç\ #� �K"K |Ç\ L��"Pq ��
�^I[� |Ç\ #. ��#�5J#X

�|Ç̄[6   �^I[� |Ç\ #. ��#�5J#X ��
UHDFWLRQ I� �$ OK �w �Ä#qK �W��#Ç� �Ä��
#�� #�vPE� 3#X#WF" #. #� s��Ä ��#�#z $ �#�YPy� KPq
��Q#XZ�w "�   �L�w�� �O#�5J" "OZ��J �#z $K�J#� �#��QO$
UHWLFXODU I� #�{�}X P[5�� �Ç-\ ��L�B Q" Æ� P�
��. b�.P�� j"���" �. �w Rl� �u#X � j#I� OK ¿u"� �#��5\O �

�L��\�� ��Wt6 R��2 � {#pW�" R� j#I�~"|_. j#I�
V_b]QdYfU �IRU�PDK�WLY� |�#Ç6 � K#=�" �. b�.P�

��L�Q#X ����Ç6   �4q#. #� ZI. �W��#zO" Æ�
V_b]U �IRUP� >/�@ IRUP� f �	IRUPHV �¿�>

I� IUXVWH� �IURRVW� �	IRUPHV IUXVWHV �¿�>


�Pq �9� |�#w #� #� o�pJ 3O�¼ �. �T�� �. {��Ã�P�m�}Ç\
��O#��. Æ� |�#w #� #� o�pJ

I� WDUGLYH �. �w �O#��. Æ� UOP�K |Ç\
��P�J'6 |Ç\   �L.#��� P�#h6 P6K�Q ���X OK {��Ã� O�e

V_b]YS QSYT �IRU�PLN� Q" �w �L�X" �Æ��PqL�X"
���PW�}z �Æ�~"Rz " L�X" Q" � L�$�� 4XK �. #��BO�� P�dt6
L��X" 3"P�:" �4X" ;"PI5�X" |.#�u L���L~$ �Pq ���X"L�Ww "
P6vPE� P:" �$ �. 4-W� #�" 4X" Æ�5X" L�X" ��-\ Æ��Pq
� Æ��P�q L��X" �KO"K 4X��2 �"P�. �P6�L���" Q��X � P6L��6
O#�w �. "Nm �L�O"L�y� �"��Ä �. �$ ��W}w � ��LX �#�Æ��

�L��O��
V_b]YSQdY_^ �IRU�P¬�ND �VKXQ�

�4X�2 ��O P. R�O 3"P[F �KPw 4wPF U#WF"
V_b]Y]Y^_W\edQ]YS QSYT�IRU�PLP �¬�QR�

JORR�WDP �LN� �697<E� P�W� OK �dX"� L�X"
OK 4X" �Ç��� ��w 3#�#6�}�z #�6 ��L�5W���� Æ�~�.#6#��w
#�� Æ�~��q L��X" � %

��
���#5��� K�-�w �L-w �#��O#��.

�K�\ ¿qK O"OK" OK Q"PpW�"P6������O�q Æ��#6�}z
V_b]_\ �IRU�PRO� �Pq {�}E� �|«�P«q
4l~ D�a�����6 IRUPROGHK\GH VROXWLRQ 
 �L��������L~$

�	6ROXWLRQ
V_b]e\Q �IRU�PX�ODK� >/�@

#�.
 �#��. �Ä��� �	IRUPXODH IRUPXODV �¿��>
 �{��P��q
�#��Y�O #�� ,�wP�6 KO��� OK 	#���#��� #� K"LÄ" Q" �K#p5X"
O�h�� �. �P�y�2 Y�O #� �O"K L��#� ,�wP6 Æ� �Q#X�K#�$

�+�}d� �=�5� {�_F
FKHPLFDO I� �#�. O�h�� �. �w #�K#�� Q" �"�Ä��=�
���#���\ {��Pq  �K�O�� O#w �. �K#� Æ� ��#���\ ,�wP6

GHQWDO I� o�KO ��E� � K"LÃ6 ��K#�� �#�.
"O #���"L��K o}5I�� j"��" K"LÄ" #��O"�O$ OK #��"L�K �L\
Z�� �"L�K
 & 	LQFLVRU #� ��[�2 �"L�K
 , �L��K�� �#[�
0 � 	SUHPRODU #�� ÆB��w �#�X$ �"L�K
 3 	FDQLQH #�
c�J Æ� nPF P� {#-�K OK �	PRODU #� ÈOR. �#�X$ �"L�K

�O#�\ �L��K �#[� cJ ��" ��#. K"LÄ" �K�\�� �L�[w �tq"
���#�2 Æq �"L��K �O#�\ �L��w���#2 K"LÄ" � �#. Æq �"L�K
4X" 3O#-�Ä �#�W�" �P��\ �#���"L��K {��P��q �L�5��W�
�#.�O"�O$��� �Kj��=�OK��Ã�
nPeP�OK, BB & BB0 BBQ"�

�

�

�

�

�
j��=�� OK � �"L�K �K �"Lw P� 0B #� 4X"O 4�X ���#2 �
4X" 3O#-�Ä ����"K �#���"L��K {��P�q � 	�"L��K 4W���.
���#2 ��#.�O"�O$����Kj��=�OK��Ã�
, BB & BB 3 BB0 BBQ"�

�

�

�

�

�

�

�
� �X j��=� OK � �"L�K �KR�#\ �"Lw P� 0B #� 4X"O 4�X

�	�"L�K �K
HPSLULFDO I� �#�. �"P. ��#���\ {��Pq

��.P=6 {��Pq  ��K#� Æ� OK K�>�� P¼#�Ä 4-W�



V_b]e\Qbi � � � � � � � � � � � � � � � � � � � � � ¤ Æ� � K�� � L¼�X ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � V_ccQ

PROHFXODU I� K"LÃ6 Py�#�. ��#���\ {��Pq
Ph��OK ��L�. �K#�� Æ� {�Ç~�� OK K�>�� P_�Ä P� �#��6"

��~�Ç~�� {��Pq  �#��$ L���2 �y��yB �5qPz
VSDWLDO I�� VWHUHRFKHPLFDO I� ��#���\ {��Pq
�6" �"Lw �Ç��" � �K#� Q" {�Ç~��OK K�>���#��6" K"LÃ6 Py�#�.
OK #��6" �-W� �#�4�Ãu�� � L���2 j�� �L\ L���2 Py�K �6" �.

���#���\ ��#`q {��Pq ��#`q {��Pq  �#`q
VWUXFWXUDO I� �L��K �#[� ��#���\ {��Pq
�P�zO"Pu ��E� {�Ç~��Æ� OK K�>�� P_�Ä P��#��6" K"LÃ6

���#�5J#X {��Pq  �Py�LÇ� #. #��$ L���2 � ��#`q
YHUWHEUDO I� P� OK #��P�� K"LÃ6 �#�.
�Q" 4X" 3O#-�Ä �#W�" �"�P�� {��Pq �3"Ptq ��5X Q" ��F#�

�	�P�� �� j��=� OK
 &
�
7
��
/
�
6
�
&G

�

V_b]e\Qbi �IRU�PX�ODU �H� #�|�Ã~"O�5XK Q" �"�Ä��=�
�#��IW� � #�{��Pq

1DWLRQDO )� 1� f

V_b]e\QdU �IRU�PX�OÇDW� �{��Pq|Ç\ �. �KPw �#�. ��
��¼#_5J" #� �L\ ��¼�6 Y�O s-e P. �Q#X�K#�$ ��

V_b]e\QdY_^ �IRU�PX�OD �VKXQ�

��Q#X{��Pq {�_E� #� |�Ä
$PHULFDQ /DZ ,QVWLWXWH )� �Pp�w ���#u Q" �[I.
4�#�> +#Ç6O" �#y�� OK �KPq �A�#�B� �$ U#X"P. �w #Ç�P�$
�"P. �t�tF ��#�"�6 Lu#q ��"�O �_�t� #� �O#��. P�:#6 4E6
�"Lu" L�"�5� #� � L\#. K�J �"Lu" �K�. ��#�> � ����#uP�m vOK
4�#��> {���W� L��K 4t.#d� ����#u �#�3O�Pa #. "O K�J

��K�\��� +�WE�
V_b]i\ �IRU�PLO�

�Æ��PqL�X" OK +&2 � �#��. �|��Pq
V_b^Yh �IRU�QLNV� >/�@ �	IRUQLFHV �¿�>
 �VÇ��Pq
�}�X� �. �w �L��#� L-�z �#`q #� |Ç\ �X�u �#�5J#X ��

��L-�z O"��   �4X" �L\ K#=�" �O#5J#X ���B
OK �w �X�u �#�P-�q 4p> Æ� Q" �"Lw P� �Rl�VÇ��O�q ��
�K Py�LÇ� #. �"P�� � L��\�� s�p}6 ��Q�~#w U�2O�w P�Q

�L��K�� |�Ç[6 r#X �K � �W> Æ� ��5X
V_ccQ �IRV�DK� >/�@ O#�\ 	IRVVDH �¿�>

�5p�z �5�qO �P�q �#`q #� �PpF �. ���6#�$ OK �"P=� #� {"K�z

��PpF {"K�z   �K�\��
DFHWDEXODU I�

���~�.#5X" ow OK �}_p�P�m ��F#�
DGLSRVH IRVVDH ��#F �5X�2P�Q �#�#`q

��.PB �PpF   ��#�Q �#5W2 OK �.PB
D[LOODU\ I� OK �w ÆB�w �5qO �Pq�#`q
O"Pu ��#\ ��F#� OK �L. �. �$ {#_6" |E� OK �Q#. P�Q 4�Wu

�KO"K

FDQLQH I� �>O#J DdX OK K�>���y5qO �Pq
�Z�� �"L�K �PpF �-�#> ��#u�q DdX OK ��Rz #�

FRQG\ODU I� �w ÆB�w �y5qO �Pq �K Q" Æ� P�
�Pp�F   �L��O"K O"P�u �P�X V2 �"�I5�X" �-�#> DdX OK

��"��t~
FRURQRLG I� RI KXPHUXV

�zL��$P�. ]�_I�� ��w �Q#�. �"�I5X" OK ¿u"� �y5qO �Pq
�4X" #�~�" �"�I5X" L�����O�w

FUDQLDO I� ��#�� ��"Lu �y5qO �Pq �X Q" Æ� P�
Rl�� �#�+�~ ]�_I� �w ��=�> �LÄ#u OK K�>�� �p}J �

�L�5W�
GLJDVWULF I� DdX ��O P. ¿u"� �y5qO �Pq ��
|_5� ��d. �K �}`Ä��"Lu �d. �. �w ���#2 Æq �}J"K

���d. �K �PpF   �K�\��
	PDVWRLG QRWFK f
 L���5X#� �zL�P. ��

GLJLWDO I� WURFKDQWHULF I�f ��
�	��"O �t}F
 IHPRUDO ULQJ f ��

OK ��Ç\ ���"Lu �O"��K �}J"K DdX OK ¿u"� �y5qO �Pq ��
��-�#> �q#� ��B �O#�w DdX

GXRGHQRMHMXQDO I� �w �u#p¼ �#`q �K Q" Æ� P�
��#u��q ���B 4[2 OK �Py�K � ��#5E6 ��B 4[2 OK �Ç�

�4X" �L\ ¿u"� ��KQ"�K
HSLJDVWULF I� HSLJDVWULXP� f ��

�KO"K O"Pu P5X#y�2" ��F#� OK �w �"�PpF ��
XUDFKDO I�f ��

HWKPRLG I� �~#.Pm �Ep¼ OK ¿u"� O#�\
�KP�z�� O"Pu �$ OK ��#��. Q#�2 �w L����6" �#��"�I5X"

K\DORLG I�

�KP�z�� O"Pu �$ OK �XLÄ �w ��>#>Q ��}> OK ¿u"� �y5qO �Pq
K\SRSK\VLDO I� �"�I5X" OK ¿u"� �y5qO �Pq

�KP�z�� O"Pu �$ OK R�q�1�� �w L����pX"
LOLDF I� �hÄ" 4�Wu �w PÃt� �"��F#�
L�w�� {#l\" 	�"Lu OK �T�� �.
 "O v#�}�" �#�{#. �}J"K DdX

�K�\�� Q#m$ 4�Wu �$ Q" v #�}�" �}`Ä �
LQFLVLYH I� RI PD[LOOD ÆB�w �y5qO �Pq

���[�2 �#��"L�K ��#. OK ��Rz #� ��"Lu DdX
LQIUDVSLQRXV I� �PÃt� ��w �ÈOR. ��F#�

�KO"K O"Pu ��2#ÇX" �5[2 DdX �O#J �L�"Q P�Q OK �w
LQIUDWHPSRUDO I� OK �w �h��#� |Ç\ #. �"�PpF

�KO"K O"PuÆ�6#��y�" Q U�us�Ä #� �}J"K DdX
LVFKLRDQDO I�� LVFKLRUHFWDO I�

�KO"K O"Pu�$ P�Q 4X�2 ��y~ �z "Pq#�K ��. OK �w ��t~#. ��#`q
�z "Pq#�K ��y~ ��. OK ¿u"� P�l5� ��#`q OK �w ��"Lu �q#Ç\

�L.#��� K"L5�" {#5��S�O�"



V_ccUddU � � � � � � � � � � � � � � � � � � � � � � � � ¤ �K � K�� � L¼�X ¤ � � � � � � � � � � � � � � � � � � VbQSdY_^QdY_^

-REHUW
V I� ��F#� OK ¿u"� �"�PpF
�V�}��X" P�z ÈOR�. O�5w "K" 3�`Ä �}�X� �. �w {#�5�}2�2

�K�\�� K�LE� U��O�6O#X
ODFULPDO I� OK �t�Ä �w �y5qO �Pq

�KP�z�� O"Pu �$ OK �Ç\" �Lm �w 4�.O" otX
ODWHUDO FHUHEUDO I� �y5qO�Pq �. ���> OK ����}�X �PpF
�PpF ��" �K�\�� �5pz �Rl� �PÇ��� P� �-�#> DdX P. ¿u"�
�KQ#X�� "O��W��" �$ ow � K�\�� ���}�X O#�\ �. |�L-6

PDQGLEXODU I� OK ¿u"� �y5qO �Pq
�KP�z�� O"Pu �$ OK ���#2 Æq |�L��w �w {"O�1�6 �"�I5X"

PDVWRLG I� ¿u"� ÆB�w |Ç\ �9}9� ��F#�
�L�"Q �p}J �[�O � �>O#J ��"��\ G"O�X �p}J �O"��K ��. OK

�{"O�1�6 �"�I5X" Æ�6#��y�" Q
QDVDO I� OK �w ���. �PpF Q" �[I.

����. �PpF   �4X" ¿u"� ��#�� �%� ��"Lu DdX
QDYLFXODU I� ¿u"� {#��S"� {�-�5X� ��

�{"L�K�2 #�.� ��~��Pq � �S"� G"O�X ��. OK
�V��2R�}z ��F#� OK �"P.#[�2 �-�#> j#W6" ��
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�KP�z�� O"Pu �$ OK �"L�I6 �w ��2 �#�#y�~ �p}J DdX
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VXEVLJPRLG I� P5�"R� ��. OK ¿u"� �PpF
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 ��~��Pq �4\O�q

V_fUQ �IR�YH�DK� >/�@

3O�¼ �. ,}m" �ÆB�w �y5qO �Pq #� �PpF 	IRYHDH �¿�>
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LQVXIILFLHQF\ I� �w UP5X" �y5WÇ\ �Ä��
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V I� ���XPp> �y5WÇ\

�	�KPz �P�� ��~�"
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RSHQ I� � �zL�P. �$ OK �w �y5WÇ\ �Ä��

#. �y5WÇ\ ��O #� 3O�#=� OK ¿u"� �P� �#�4q#. Q" ��JQ

�Q#. �y5WÇ\   �L�w�� "L�2 b#-6O" �y5WÇ\ |E�

SDUU\ I� 0RQWHJJLD
V I�f

SDWKRORJLF I� �L\ o�Ãa Q" �\#� �y5WÇ\
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S\UDPLGDO I� �RI PD[LOOD� /H )RUW ,, I�f

VDJLWWDO VOLFH I� �"P�� �~�e P�W� OK �P�� �y5WÇ\

�T}�2" O#2 �. P=�� ���Ã� �w 3"Ptq ��5X �tq" ��#>�.#> #.

�K�\��

VLOYHU�IRUN I� &ROOHV
I� f ��"�Pt� {#y�B �y5WÇ\  

VLPSOH I� FORVHG I�f��K#X �y5WÇ\  

6PLWK
V I� �U�ÇÃ�V�~#w �y5WÇ\

VSLUDO I� �"�I5X" �$ OK �w �y5WÇ\ �Ä��

��A�2O#� �y5WÇ\   �K�\�� ZJPB O#BK �5WÇ\
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�K�\ �#ePX 8Ä#.
WU^_di`U ��WÇLS� �0�6��S
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� +$ � ���}�u" c��"P\ 3"P�:'6 �O#.OK �w �Ç\R2 Q" �"�J#\
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#�� ZI�. �`ÄÆ� |J"K OK 4X" OK#u �w �"�L�Q �K#� ��
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�	���KO���P2
 KO"K O"Pu |�#Ç6
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SUHJQDQF\�f �L~�6 �#y�� #6 Æ�I6 C#t~ �#�Q Q" "Q�L�Q
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WY^WUb �MLQ�MHU� =LQJLEHU RIILFLQDOH O"LzP. �#�z
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WY^WYfQ\\i � � � � � � � � � � � � � � � � � � � � � � ¤ �KR�X � L¼O#�B ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � W\Q^T

b#I� Q" LÃ. ��F#� OK �w 	O���O$ �L�-�� |\ 4q#. �}�X� �.

�KO"K O"Pu O����~$ �L�"Q ��O �R���6" Pw
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9LQFHW
V J� ��#W�� 4���T�S

QHFURWH]LQJ XOFHUDWLYH J�f

WY^WYf�_�� ��9~ ��Ã� �. >/�@ ��}w �R>
WY^WYf_cYc �MLQ�M¬�YR�VLV�

	�R�O�5X��2
 �L�\ "L> #. �"P�� #��9~ P[5�� ��R� +#�5~"
��e#I� �#[m ��O��2#2 ���}6�2"

WY^WYf_cd_]QdYdYc �MLQ�M¬�YR�VWR�PDK�WL �WLV�
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�W��> U#�6 s�Pe Q" ,}m" �w 1HLVVHULD JRQRUUKRHDH

D\P�6 � KOK #�. �"P��� 4�P6O�" #. #�KP� OK � L.#��� {#t5�"
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O��[w �5�X ,e "K�O��" OK ¿�X� O�e�. R�� � �"N> 3#Ã�#a

�K�\�� nP_� #�X$ �}E� ,e � ��B
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ERQH J� ZI. �#> �. �w �"�I5X" Q" �"�Ç6
�K�\��� L����2 �L�\ �5�\"KP. �"�I5X" Q" �5�Wu #� +��Ã�

���"�I5X" L���2  
FDEOH J� �L\ �5J#X �-_Ä L���2 �Ä��

�	|.#w 
 ��Ia ��X |Ç\ �. �,_Ä KLÃ5� ¿e#t� Q"
FRURQDU\ DUWHU\ E\SDVV J� �&$%*� E\SDVV� f

GHOD\HG J� P5W. �. �w �5X�2 L���2 �Ä��
|E� �. <�OL6 �. �LÃ. |F"P� OK � K�\�� �KQ ��I. K�J ��~�"



WbQ] �W� � � � � � � � � � � � � � � � � � � � � ¤ 4p� �4W�. � L¼O#�B ¤ � � � � � � � � � � � � � � � � � � � � � WbQ^e\U

��P�J'6 L���2   �K�\�� �L�#[w L�L> �L�P�z
GHUPDO J�� GHUPLF J� �.PB � �OL�2" �w �5X�2
{#��Ä" OK #�\#�q �#�> ��. � 4X" �L\ �5\"KP. �$ �L}>P�Q

���OK L���2   �K�O�� O#w �. o}5I� Æ�5X�2 �F"P>
IDVFLD J� #� #6�#�\#q Q" �w �L���2

�4X" �L\ ���6 �P�w �#�\#q
IDVFLFXODU J� �$ OK �w �-_Ä L���2 �Ä��
3O��¼ ��. � Æ�KR�� ��� �. �-_Ä �#��5\O Q" ��#��5XK

�L��\�� �KQ ��I. ��#z "L>
IXOO�WLFNQHVV J� Q" |Ç[5� �5X�2 L���2 �Ä��
#�� �L}�>P�Q 4q#. ��w O"Lt� #. �"P�� 4X�2 4�#Ia �#�6

�4�#Ia �#�6 L���2   ��$ ��L.
KHWHURGHUPLF J� �"�L��KKPq Q" �w �5X�2 L���2

�K�\�� �5qPz Py�K ���z Q"
KHWHURORJRXV J�� KHWHURSODVWLF J�

[HQRJUDSKW� f

KRPRORJRXV J�� KRPRSODVWLF J� DOORJUDIW� f

LVRJHQHLF J�� LVRORJRXV J�� LVRSODVWLF J�

V\QJUDIW� f

.UDXVH�:ROIH J� IXOO�WKLFNQHVV J�f

ODPHOODU J� �EdX �#���� �KPw ��Ry�#>
��L��K KPq �[B n#p\ ���Pu Q" �wQ#� ��� #. OLw ���Pu

QHUYH J� Q" �"��F#� �KPw ��Ry�#>
�,_Ä L���2   ��~#X ,_Ä Q" �"�Ãdu #. +��Ã� ,_Ä

RPHQWDO J
V ���OK#B |_5� #� K"Q$ 3#Ãdu
�#y5XK �F"P> {#-�K �. ��I. b�dJ �L�#\�2 O�h�� �. �w

�L�P�z�� O"Pu �K#p5X"KO�� ��~�w #� YO"�z
SHGLFOH J� IODS� f

SHQHWUDWLQJ J� �4�#Ia �#�6 ���Pu L���2
�Nq#� L���2  

SHULRVWHDO J� Q" �"�Ç6 ��5X��P2 L���2
�K�O�� O#w �. +��Ã� �"�I5X" �L�#\�2 �"P. �w 4X��P2

SLQFK J� �� Pdu �. �"�I5X" L���2 Q" �"�Ãdu�
��}�X� �. �$ YP. � �Q�X #. 4X�2 �KO�$ �#. s�Pe Q" �w @��"

�L�$�� 4XK �. �u#B
VLHYH J� P�"R> �$ Q" �w �5X�2 L���2 �Ä��
�td��� �"�5�. ��w L��\��� �5\"KP. ��E� �. vQ#� ��t}F
O"Pu ��F#� Æ� ��O P. L��#� {#.Pm ZI. �L�#\�2 "O �P6¿�X�
Py�K #� n"Pe" c�E� ��O P. �L\ K#=�" P�"R> � K�\�� �K"K

��~#.Pm L���2   �L�P�z�� O"Pu �L\ ���P. �F"��
VSOLW�VNLQ J� ctq �w �5X�2 L���2 �Ä��
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�L�O"K O"Pu {#5��Pq +�~ {#5�.O" DdX P. �w �h��#� �#�<�Ç\
SDUDKLSSRFDPSDO J�

���. OK ��w �Rl�� �PÇ��� P� ��#5E6 DdX P. K�>�� <�Ç\
�KO"K O"Pu {"P6�w � {#1�#w�1�� �#�O#�\

SDUDWHUPLQDO J� OK �P5Ww #J �K#� Q" �wQ#� �uO�
���Q�~#w U�2O�w ���"Q ��Ç\ DdX OK � �}>

SRVWFHQWUDO J� OK ¿u"� {#5��Pq +�~ <�Ç\
�RwP�� � �SRVWFHQWUDO� �RwP�� �p}�J �#�O#��\ ����.

�Rl�VÇ6O�w ��~�" �WF ��F#� ��FHQWUDO�
SUHFHQWUDO J� ��. OK �w {#5��Pq +�~ <�Ç\
�FHQWUDO� �RwP� � �SUHFHQWUDO� �RwP� Z�2 �#�O#�\

�Rl�VÇ6O�w ��~�" �5wPF ��F#� �KO"K O"Pu
J� UHFWXV



Wibec � � � � � � � � � � � � � � � � � � � � � � � � � ¤ O#�B ��X � L¼O#�B ¤ � � � � � � � � � � � � � � � � � � � � � � � � � Wibec

���t5W� <�Ç\   �{#5��Pq +�~ DdX ��O P. ¿u"� <�Ç\
VXSUDPDUJLQDO J� �-�#> <�Ç\ Q" �[I.

�KO"K O"PuU���}�X O#�\ ��#u�q �#�5�" n"Pe" OK �w ��#5E6
WHPSRUDO J� Q" Æ� P� �{"O�1�6 <�Ç\
��#5E�6 �#�<�Ç\ |�#\ {"O�1�6 +�~ OK ¿u"� �#�<�Ç\

��aPÄ � ��#u�q ��#��
J\UL WUDQVLWLYL FHUHEUL ÆB�w �#��zKO�J��B
�¼#_5J" �#� �w L�"P�l5� �LF �. �w Rl� DdX P. ¿u"� KLÃ5�

�KO"L� K�>� #��$ �"P.



8� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ <�2 � �X � L¼O#�B ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � XQYb

�
8� �	��L�5W��
 KLVWLGLQH �	KHQU\ f
 KHQU\ ��

�	���.O�K
 K\SHURSLD �	�S�OL��
 +\GURJHQ

+� 	HQWKDOS\ f
 HQWKDOS\ ��
X� �	4Ä#X
 KRXU �KHFWR� ��
811BD KLJKO\ DFWLYH DQWLUHWURYLUDO WKHUDS\ ��

�	{#Ãq O#�W. �X�P���P6OLa �#�OK

XQRU^Q �KDK�EH �QDK� >/�@ �#�.#�
�|Ç\ �"��W6 Æ���6#�$ �#�5J#X j�� P� �	KDEHQDH �¿�>


�4p¼ KDEHQDU KDEHQDO
XQRU^e\Q �KDK�EHQ �X�ODK� >/�@

�	KDEHQXODH �¿�>
 ����.#�
OK ��w �A��$ P�h�� L��#�O#��� �#�5J#�X #� 	�#=~
 O#�� ��

�KO"K K�>�Y�z ��R}F
��#��� �p}�J Dd�X ��O P�. ��w �ÇB��w �y5�W> P��. ��

�KO"K O"Pu �p}J c."O ��}> OK ��#w U���#6
�4p¼ KDEHQXODU

XQRYd �KDE �LW� O#wK�J 3O�¼ �. �w �}�Ä ��
�3K#Ä   �K�\�� �#=�" �O"PÇ6 O�e �. #� � �L�$OK

��_I\ ��J � s}J � ;"R� �|�#�6 �zL\LÃ5W� ��
XQRYdeQ\ �KDK�ELFK �X�DO�

��6K#Ä   ��6K#Ä 4��#� #. #� 3K#Ä ,WFP. ��
�4X" �L�\ 4�-9�6 OPÇ� #� ����e �K#p5X" P:" OK �A�$ ��

��K#Ä  
XQRYdeQdY_^ �KDK�ELFK �X�D �VKXQ�

Z�#�w #�. �"P��� c�E�� #�� vPE� #. �=�OL6 s.#d6 ��
��P�z�J   �#��$ �. 4-W� Z�w "�

P�. 3#�u�"��JP�. � |�E�6 P�. ��#�z �w ���Lu �"�S"� ��
#�. �"P��� �O"KÆ� OPÇ� nP_� Q"�\#� ��"�O �y5W."�
�$ O"Lt� Z�"Rq" �. |�#�6��L. #�" nP_� ��"K"�. |�#�6
�y5�W."�   �K�\�� r�e" 	O#w��" �. R�B#� |�#�6 #�


�	���O"K


XQRYdec �KDE �¬�WXV� >/�@

DWWLWXGH 	�
 f �� ��
SK\VLTXH� f ��

XQU� L��[�2 ��" #. �w �6#l~ KO�� OK
�Ã�>"P�� R�� L��\�� Q#m$ KH� #. �w �6#l~ �. L��\�� j�P\

�L��w
8QU]QTY`cQ �KH�PDK�GLS �VDK� �#��~"Q Q" �W�>
8QU]Q`XicQ\Yc �KH�PDK�ILV �DK�OLV�

��� ��}u#� #��$ Q" ��#����z �w �6 4IX �#���w Q" �W�>
�L�5W� �O#��.

8QU]_`XY\ec �KH�PRI �¬�OXV�

�p��� � �P�z Æ�}�q���� �#��P5w #. Q" �W�> �U�}�q���
�K#�F �P�W� 4���5Ç�T��w |�#�\ 	�X�O�5X#��2 �K"��#��J

|�#��Ä
 +�LQIOXHQ]DH �L���PÇ�#��\ |�#���Ä +�GXFUH\L

��#wK�w �L�[w 4�T��� |�#Ä � 	Æ��L�2" �"R�"�}p�$ �~#�5F"
�4���S"� �~#�5F" |�#Ä +�YDJLQDOLV �

XQV^Ye] �8V� �KDI �QH�XP�

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

XQYb �KÇDU� ���
��OL��2" �#�5J#�X ]�_�J ��. |�Ç\ �"�5\O �#�5J#X
�5qO �Pq �#��2#2 �}�X� �. �w ��6" Pw Q" |Ç[5� �¼#_5J"
��. ���A��� �L�$�� K�>� �. �"O"L�#5W2 OK #��6 � ���O�w OK

�4p¼ KDLU\ �K�\�� �5pz #��� ��" �Ä��=�
EDPERR K� WULFKRUUKH[LV QRGRVD� f

EHDGHG K� K�J o}5I� �#�4�Wu OK �w ����
	PRQLOHWKUL[ OK �9�
 4X" �L\ Æ�O#. � ��Ia

EXUURZLQJ K�

�L�w�� L\O 4X�2 DdX P�Q OK �tq" 3O�¼ �. �w ����
FOXE K� �Q#�2 �"�K�6 �}�X� �. �$ �[�O �w ����
���" �K�\��� �e#�F" �R����6" Pw �#�{�}X Q" |Ç[5� |Ç\
{�Ç�~��q Q" �$ �L�\ "L�> � ��� �Ã�-e YR�O Q" |-u 4~#F

�K�\�� �L�#[�
LQJURZQ K� �~� �L\ ;O#J 4X�2 Q" �w ����
�4X" �5qO 4X�2 |J"K �. �O#.�K � �L�$OK �L��J 3O�¼ �.

ODQXJR K� ODQXJR� f ��z���
UHVWLQJ K� WHORJHQ� f

VHQVRU\ K
V �w L��#� ���#��zL�$ P.
��WF �#���   �L�O"K O"Pu �WF ���}6�2" �#�{�}X ��O P.
WDVWH K
V L�"�Q �w R�O �#�QP2 Q" �"�Ä��=�
"O ��#�[B QP�2 Æ� �"P=�� |�J"K �. �L�$P. L��#� �� �#6�w

�L��K�� |�Ç[6
WHUPLQDO K� ���X OK �w ��[J �#���

�L��$�� K�>� �L. o}5I� �F"�� OK Å�}. � �~#WzOR.



XQ\QdY_^ � � � � � � � � � � � � � � � � � � � � � � ¤ Z\��X � L¼O#�B ¤ � � � � � � � � � � � � � � � � � � � XQ\_]UdUb

WZLVWHG K� ��#�Q |¼"�q OK �w ����
��. � L�w��� "L��2 ZJP�B ��>OK ��� O�E�� {�F o}5I�

�K�\�� n#¼ ZJPB |E� OK �Ã�-eP�mO�e
YHOOXV K� YHOOXV 	�
 f

XQ\QdY_^ �KDO�D �VKXQ� ��\ Æ� P��_6 �K�.^I[�#�
O�.R� ��\ �w �5�> �#�� Q" �O�� �#�j#Ã\ Z.#6 |�~K �.

�4X" �5qPz O"Pu �$ OK
XQ\V�\YVU �KDI �OÇLI� �5qO ��. Q" �"P. �Q� �#�Q
�7BB #� WBB �� ��6" �"R>" #� L��}w����K" O �K#�Æ�3"OM Q" �����

�

�

�
�P�Ä ����  

DQWLERG\ K���� �#�{�Ç~�� �#t. cX�5� �#�Q �Q"L�"
�Q��#�Q 3O�¼ �. ���Ã��w #��$ K#=�" {#-�K �. �K#.�5�$
��.�}z������" �L\ �5J#�\ O"Lt� Æ� Q" L¼OK �� nNF �"P.
��P�z Æ� Q" P��Ä ������ �K�\���� �#���. �"����F �L��. Q"
��K#.�5�$ P�Ä ����   �KO"K 3�#p6 Py�K ��Pz #6 ��.�}z������"
ELRORJLFDO K���� ���� nNF �"P. �Q� �#�Q
�L\ KO"� �L�Q �W��#zO" #� �`Ä 4q#. �. �w ���5w "��K" O �K#� Q"

��5W�Q P�Ä ����   �4X"
XQ\VgQi X_ecU �KDI �ZD KRXV�

���"�O �"O#���. P�h��
 �"O#��. Q" ���Pz ]�_I� �#y5�#u"
L�O"L� Q#�� �#5XO#��. OK �L\ �P5W. �. �w 	#��}Ç~" �"K#5Ã�
4-u"P� RwP� OK L�KPzQ#. j#�5>" �. L��"�5. �w ��#�Q #6 L�#. #�"

��"O ���� ��#J   �L�P. PX �. ���.#��. �>OK �"O"K
XQ\YcdUbUcYc �KDK�OLV �W¨�UH �VLV� RVWHRPDODFLD� f

�4p¼ KDOLVWHUHWLF
XQ\Yd_cYc �KDO�¬�WR�VLV�

�Vp�6 � �#�K L��#\�J#� � L. ��.
XQ\Ydec �KDO �¬�WXV� H[KDODWLRQ 	�
� f
XQ\\eSY^QdY_^ �KDK�ORR �V¬�QD �VKXQ�

	��#[B #� ��#��. ��"��\ �W�� ��#��.
 �WF v"OK" �Ä��
���̄�6   ��>O#J vPE� K�>� ��L.

�4p¼ KDOOXFLQDWLYH� KDOOFLQDWRU\

KDSWLF K� WDFWLOH K� f

NLQHVWKHWLF K� ��L. 4wPF U#WF" 3O�¼ �. ���6
VRPDWLF K�

���L. ���6   ��L. �}�X� �. �Ç�R�q �.P=6 Æ� v"OK" ���6
K\SQDJRJLF K� OK �}¼#q�. �w ����6

�+"�J Q" Z�2 ���6   �K�\�� K#=�" +"�J j�P\
K\SQRSRPSLF K�

�K�\�� K#=�" +"�J Q" �L\ O"L�. �#y�� �w ����6
WDFWLOH K� ��W�~ ���6   �V�~ U#WF" 3O�¼�. ����6

XQ\\eSY^_WU^ �KDK�ORR �VLQ�DK�MHQ ��

�4X" 3#���6 K#=�" �. OK#u �w �}�#Ä
�4p¼ KDOOXFLQRJHQLF �"Q���6  

XQ\\eSY^_cYc �KDK�ORR �V¬�QR �VLV�

P�y�K �O#�\��� {�5J" ��L. 3#���6 K�>� #. �w �5�Ãa�
�4p¼ KDOOXFLQRWLF �K�\��^I[�

RUJDQLF K� ���Lu �L�.�t-e OK �w �"�S"�
��`Ä|�#Ä Q" �\#� 3#���6 #. �"P�� ��`Ä��"�O �OL�X P.

���`Ä ���6   �4\"K 4~�K �#�N� ��L. �
XQ\\eh �KDO �XNV� >/�@

�#2 4W\ 4[y�" 	KDOOXFHV �¿�>

K�GRORURVXV 4[y�" KOK #. �"P�� 4�Ãa�

�K�\�� K#=�" n#¼ �#2 ow OK ���Ã� �w #2 4W\
K�IOH[XV K�ULJLGXV� f

K�PDOOHXV �[ÇB 4[y�" �O#��. K#=�"
��[ÇB �#2 4W\   �#2 4W\ 4[y�" OK

K�ULJLGXV �"P�� #2 4W\ v#�KOK �zL\ �J
�{#�T��#q�XO#6#5� |_p� 4wPF �L\ K�LE� #.

K�YDOJXV �Py�K �#5[y�" nPe �. #2 4W\ �L\ O"K���"Q
K�YDUXV #2 4W\ �L\ O"K���"Q

�Py�K �#5[y�" Q" �$ �L\ O�K 3O�¼ �.
XQ\]Qd_WU^UcYc �KDO�PDK�WR�MHQ �̈ �VLV�

�Py�K |W� �. �}W� Q" j�� Æ� ��#�z #� P��l6
XQ\_ �KD �OR� P�h� �y�O#� ��"O�� �t}F ��
��"O�� ¿-�� Æ� O�K OK ��w�}z �. �#��5-� �w �y�O �t}F

��~#�   �L��w�� �L�#[�
�L�#�[� KOQ ��Ç~ n"Pe" OK �[B ���#Ã� OK �w �"�t}F ��

�K�\��
���>#>Q ��O P. ��#zT� L�"�Q ��#X ��

� L�w�� �e#F" "O �KPz #� PX �w �Ç�5X�2 #� �R}q O"�� ��
�K�\�� Q�6O" 3#-: � 4�#�F ,-X

)LFN
V K� Q" �K#p5X" �#y�� OK �w �y�O �"�t}F
�K�\�� �L�K ��"O�� ¿-�� n"Pe" OK �X#�6 �#�R�~

K�JODXFRPDWRVXV� JODXFRPDWRXV K� �q�P6$
�K�\�� �L�K L�L\ ��R� ��w�}z OK �w Æ�52" ÆW�K n"Pe"
VHQLOH K� OK �w 3�#p5� �#��2 #. �"�t}F
P¼#��Ä ½PÃ��OK �5qP�z O"Pu P:" OK � Æ�52" ÆW�K n"Pe"
Q" �\#�
 �5�#�y�2 ���}6�2" �q�P6$ �=�5� OK L���O�w o}5I�

�K�\�� K#=�" 	�#. �X
XQ\_WU^ �KDO �R�MHQ� P¼#�Ä Q" Æ� P� �S�~#�
�P. L� P}w |�#\ P¼#�Ä �.�#�6 {�L> �5p� ��Pz �R}qP�m

���6#5X$ � O�}q
XQ\_]UdUb �KDK�ORP �̈ �WHU� �P5��~#�

���[B �#��~#� �P�z �Q"L�" �"P. �"�}�X� ��
s�P�e Q" R�P�u �#�{�-}z �Q"L�" ���I6 �"P. �"�}�X� ��
�$ O#WÇ�" � O�� Z.#6 �#y�� OK �w ��#��~#� �P�z �Q"L�"

�K�\�� K#=�" #��$ n"Pe" OK



XQ]QbdYQ � � � � � � � � � � � � � � � � � � � � � ¤ 4p� ��X � L¼O#�B ¤ � � � � � � � � � � � � � � � � � � � � XQb\UaeY^

XQ]QbdYQ �KDP�DKU �VKH�DK�

KDPDUWLDO �|�#�Ç6 ���F OK #�4q#. ,�wP6 OK ^t� K#=�"
�4p¼

XQ]Qbd_]Q �KDP �DKU�WR �PDK� ���6O#�#�
LF Q" Z�. L\O Q" |Ç[5� L��#� O���6 ��JY�J {�L� �Ä��
K�>� �5-� ZI. OK �Ã�-e O�e�. �w k~#. �#�{�}X � #�4q#.
#���$ P¼#��Ä Q" ��Ç� )-~#m � L�5W�� �5q#� �#�Q#X #�" L�O"K

�KO"K 4�E>O"
XQ]QdU �KDP �ÇDW� �+�u ��-\
XQ]]Ub �KDP �HU� �"P. �$ PX �w �"�}�X� ��

�ZÇB   �4X" �L\ �F"Pe �KQ �.Pa
�L��w �Ã>"P� #��"�I5X" {�L> �. PDOOHXV f ��

XQ]cdUb �KDP �VWHU� ÆB�w �"�L�RJ �P5W�#�
�4X" &ULFHWXV FULFHWXV �$ j�� ��P6�"�" Pq �wY�� ��-\

�KP�z�� O"Pu �K#p5X"KO�� O#�W. ��#y[�#�Q$ 3#Ã~#d� OK
XQ]cdbY^W �KDP �VWULQJ� �w ��#���L�#6 Q" �Ç�

�K�\�� |_5� {#�5�}2�2 �#`q ��#�� � �-�#> DdX �.
LQQHU K� V�}�X" Pz 3�`Ä�#���L�#6
��}J"K x��P5W�#�   �#2 r#X Py�K �}`Ä �K �U��O�6O#X

RXWHU K� ��"O PX �K O�WÇ}q �}`Ä ��L�#6
XQ]e\ec �KDP �X�OXV� >/�@ �	KDPXOL �¿�>


�4p¼ KDPXODU �L��#� +�u �L�"Q P�
XQ^T �KDQG� ��#u�q �"L�" ��#�5�" ZI.

�4XK   ��#5[y�" � /O#w #5� @� Q" |Ç[5�
DSH K��L�w�� L\O ���"K O�e�. �$ 4W\ 4[y�" �w �5XK
FODZ K� FODZKDQG� f

FOHIW K� �$ OK �w �O#=��#� �Ä��
)-~#m �L.#��� K"L5�" /O#w #5� |J"K �. �#5[y�" ��. 3#��Wt6
nP�e Æ� OK �"L�w P�� ��w KO"K K�>� ÈOR. 4[y�" �K ctq

�L�P�z�� O"Pu n#Ç\
FOXE K� FOXEKDQG� f

GURS K� ZULVWGURS� f

OREVWHU�FODZ K� FOHIW KDQG� f

PLWWHQ K� �#mK" Py�LÇ� #. 4[y�" L�B �$ OK �w �5XK
Æ� 4XK   �L�5�W� vP5�[� �J#�� Æ� �"O"K � L��\���

��5[y�"
ZULWLQJ K� Q" 4X" 3O#-Ä V�#5�S$ �R�~"O#2 OK
��}u �5qPz 4XK �. {�"L5� 4~#F ��-\ �5�Ãa� �KPw O#�5J"

8 Q^T 5� KHPDWR[\OLQ�HRVLQ ��
�	��Q��" � ��}�Ww�6#�� x�O


XQ^TUT^Ucc �KDQG �HG�QHV� Q" �K#p5X" OK 4�E>O"
��K"O" �5wPF {#�Ä" OK �L. nPe Æ� 4XK

XQ^TYSQ` �KDQ �G¬�NDS� ��W> {�5J" j�� P�
�KPw K�LE� #� 4Ã�#�� 8Ä#. �w�.#W5w " #� �K"QOK#� ��"�O #�

4�qP�i �L�\ K�LE� #� �Ã�-e �zL�Q O��" OK 4wP\ Q" KPq
�4�~�}Ã�   �K�\�� �� �O#w

XQ^T`YUSU �KDQG �SÇHV� 4����Q" �[I. �V�2L��
�K#p5X" #. � KP�z�� 4XK OK "O �$Æ\R1�"L�K �w �Ç\R1�"L�K
�#=��" O#���. �"L��K ��O P�. "O �Q� ��#��OK 3#��"Lu" �$ Q"

�O"Rq"4XK   �L�K��
XQ^W^QY\ �KDQJ �QÇDO� ���[���2" Q" �[I.

��J#� �[�O   ��J#� �-�#> #� {#��Rz�P2 ��B P. ¿u"�
8Q^dQfYbec �KDQ �WDK�YL�UXV� �W�> �U�P��#5�#�
#� ������2 8Ä#. �w %XQ\DYLULGDH �K"��#J �#�U�P�� Q"
�K"��#�J ���" �#`�Ä" � K�\��� Æ��L��2" Æ�S"O���� ,6

6HRXO � 3XXPDOD +DQWDDQ �#�U�P�� Q" L�6O#-Ä
XQ`\_YT �KDS �ORLG� �L���}2#�
OK ^I[� O�e�. �w #���Q���Pw K"LÃ6 Q" ���� �K�. "O"K ��
�K�\��� 4q#� �W��#zO" Æ� 	L���}1�K
 ��L. �#�{�}X
8Ä#. #��$ s�p}6 �w ���zÆ� �#�4�#z KO�� OK �S"� ��"

�K�O��O#w �. K�\�� L���}1�K K"LÃ6 K#=�"
4p�> P�� Q" �`��Ä Æ� #����6 �"O"K {�}��X #��� KP��q ��

�È�~�����#���Q���Pw
XQ`\_YTU^dYSQ\ �KDS �OR�L�GHQ �W¬�N
O�

OK �#�WÇ� �#��|~$ �K��. "O"K �vP5�[� 0�6�~#�� �5��\"K
Æ� ��O P�. Æ�KR�� L����2 �"O"K �#���S Q" �"�Ä��=���

���Q���Pw
XQ`\_YTU^dYdi ��L�GHQ �WLW�H�

�0�6�~#� OK �K�. Æ�P\ 4�Ãa�
XQ`\_cS_`U ��VNÇRS�

���#��. O�E�Z�#�Q$ ]�_I� /�ÇX��P5X"
XQ`\_di`U ��WÇLS� |9� ;�KR� �#��S �#�|~$ ��Pz

�4X" �L�XO 7O" �. ��L~"� Q" �"Lw P� Q" �w +/$ VÇ}1�w
XQ`dU^ �KDS �WHQ� ��-W� �S�5�$ ��52#�
Æ�PE6 �. OK#u K�J �K�J �. �w �¼#_5J" ����6�P2P�m �K#�
Æ� #�. <��R�6 �#y��� OK �~� 4W�� �K#.�5�$ �L\ �5J#X

�L�w�� Æ�PE6 "O ����" Z�w "� |�#F ���6�P2
�4p¼ KDSWHQLF

XQ`dYS �KDS �WLN� ��W�~  
XQ`dYSc �KDS �WLNV� �V�~ VF �O#.OK �Ã~#d�
XQ`d_W\_RY^ �KDS �WR�JOR �ELQ� ���.�}z�52#�
#�p~$ Æ�6O�q�P5�Ç~" vPE6 Q" �w #�X�2 ���6�P2�Ç�}z �Ä��
|_5� K"Q$ ��.�}z��� �. P�N2#�4[zP. O�e�. � 4X" O"KO�JP.
� L-w �}�X� �.VÇ}1�w �L\ �5\"KP. 8Ä#. P�" ��" � K�\��
��.�}z�52#� �K�\�� O"OK" OK K"Q$ ��.�}z��� ¿qK Q" �P�z�}>

�+S
�
�+S

�
�KO"K �}¼" �Ç�5�S j�� �K

XQbU\Y` �KÇDU �OLS� FOHIW OLS ��[�2 �#�
XQb\UaeY^ �KDKU �ODK�NZLQ�



XQb^Ucc � � � � � � � � � � � � � � � � � � � � � � ¤ 4[� ��X � L¼O#�B ¤ � � � � � � � � � � � � � � � � � � � � XUQTQSXU

��\�O �#�x�O OK �T���. U#�~" |Ç\ �. ���y~" �"O"K ��
�O#� �#>P� ��

XQb^Ucc �KDKU �QLV� #���W6 |�#\ �"�Ä��=�
|��Ç[6 "O ZwO#�. 3#��"���F r"P� �w �6#Ãdu P�#X � #�O"��

��#y~ O#�� r"P�   �r"P� ��" ��-\ �O"R." #� L��K��
3DYOLN K� D�E_6 �"P. �w �"�}�X�
0�� �}�#Ç6 �Q�1W�K �. �5-� �"O"�JP�\ OK 0�� �y5qOOK
4�Ãa� OK "O 0�� �w #���W6 Q" �"�Ä��=� Q" � K�O�� O#w �.

�L��\�� |�Ç[6 L�O"K�� �#y� �[w "L." � �[Ç}q
XQbfUcd �KDKU �YHVW�

#���$ �O"L��y� � �L���K KPq �#�{�}X #� #�4q#. �5\"KP.
�L���2 �"P.

XQcXYcX �K �VK ÇHVK �� >$UDELF@ �Z�[F
UO#� �#�ÈP.PX �L[� �O#Ç5XK �^~#J ��QO Q" �"�KO�"Pq
�K#p5X" O�h�� �. �w �&DQQDELV VDWLYD� �K#� ��"L�#\ �#�z
O#w �. �L��> #� ��JL6 3O�¼ �. �$ �"Q4����W� 3"P:" Q"

�4X#�"�> �O#� Q" P63OLuP2 � K�O��
XQcXYd_hYS_cYc �KDVK �¬�WRN�V¬�NR�VLV�

��6�� �\#� �O#��. OK �L\ K#=�" �W�L���P�6P1��
XQecdU\\e] �KDZ�VWHO �XP� >/�@

|.#�u �"�Ä��=�� �"O"K �~#J�6 �"�~�~ 	KDXVWHOOD �¿�>

�`Ã�. �$ �}��X� ��. ��w �l��6 <���2 Q" |Ç[5��� ZJP��B
�L�. ��. "O K��J Z1\ � U#X |9�]#J �#�4�Q" O#2�5w "

�L�Ç��� "O �" ��J � L��#-WB�� �#.R��
XQecdbQdY_^ �KDZV�WUD �VKXQ�

��y5qO �Pq �L�$ K�>� �. ��
KDXVWUXP� f ��

Xecdbe] �KDZV �WUXP� >/�@

KDXVWUDO �n#�Ç\ �zL�P�. �~#d5�X" �	KDXVWUD �¿��>

�4p¼

KDXVWUD FROL OK ÆB�w 4W�w #� v#X K#=�"
�L\ o�KO #� �}w #��6 #. �$ {�es.#d6 P:" OK �w ��~�w �O"��K

�KP�z�� 3O�¼��t}F ���`Ä �#��5\O
81F �	$4�6#1� U�P��
+HSDWLWLV $ YLUXV ��
XQg[Y^cY^ebYQ �KDZ�NLQ�VLQ�X �UH�DK�

KDZNLQVLQ �O"OK" ¿�qK #�. ��w ����Q�P��6 Q" �OK#� |Ç\
�L�w�� P�#h6 	��Q�P�6 ����$L�X" ��t}F 4�~�.#5�


XQgdX_b^ �KDZ�WKRUQ� Q" �5JOK #� �A5JOK
�#�ÈP�. � ����� |�z Q" �"�KO�"P�q #�� &UDWDHJXV V�>
V�~#5�T��K �.#[� �P:" �W��#Ç� �w �$ Q" �¼#J �#����z
R�� � ,}u ��#t5F" ��#XO#� OK ,}u �K��P. Z�#w �"P. � KO"K

�K�O�� O#w �. �}E� ,e � �6#2����� ��B�5�X ,e OK
82 �	%4�6#1�
 KHSDWLWLV % ��
8R �	��.�}z���
 KHPRJORELQ ��

82S1W KHSDWLWLV % FRUH DQWLJHQ ��
�	%4�6#1� �RwP� �S�5�$


8R3F +DHPRSKLOXV LQIOXHQ]DH E FRQMXJDWH ��
�	E �"R�"�}p�$ U�}�q��� �z�T�w �Ww "�
 9DFFLQH

82U1W KHSDWLWLV % H DQWLJHQ ��
�	%4�6#1� H �S�5�$


8R@F SRO\VDFFKDULGH YDFFLQH ��
�L�O#�w #X�}�2 ��Ww "�
 +DHPRSKLOXV LQIOXHQ]DH E

�	E �"R�"�}p�$ U�}�q���
82c1W KHSDWLWLV % 6XUIDFH DQWLJHQ ��

	%4�6#1� �EdX �S�5�$

82F �	%4�6#1� U�P��
 KHSDWLWLV % YLUXV ��
83 �	��#5XO#��. 3#WX��
 +RVSLWDO &RUSV ��
837� X37 KXPDQ FKRULRQLF JRQDGRWURSLQ ��

�	��#W�" Æ����O�w ��2�P6�K#�z 

83= K\SHUWURSKLF FDUGLRP\RSDWK\ ��

	Æ�q�P6P1�� �6#2�����KO#w 

843F KXPDQ GLSORLG FHOO �UDELHV� YDFFLQH ��
UDELHV YDFFLQH� f �	��#W�" L���}1�K {�}X�O#� �Ww "�


84< KLJK�GHQVLW\ OLSRSURWHLQ� ��
84<�3 KLJK�GHQVLW\�OLSRSURWHLQ FKROHVWHURO� ��
8U �	���}�
 KHOLXP P_�Ä ��#���\ K#��
XUQT �KHG� #� ��"Lu ��#u�q �#�5�" �PX
��#F �w �W��#zO" Q" �[I. �T�� �. O#5J#X Æ� {#��Rz�P2

�4X" ]#J �WF �#`Ä" � Rl�
XUQTQSXU �KHG �ÇDN� �KOKPX  
FOXVWHU K� ��-\ {�5J" �P5X�w
� ��[B ��F#�� �qP�e Æ� L�L�\ KOK 3���F #�. �w �Py��
���. Q" YR�P.$ �YR�O Æ\" � �y5J�Pq"P. #. �"P�� ��#[�2
� L�[w�� {�e4Ä#X Æ� K�LF OK 3��F �K�\��^I[�

�L��w�� Q�P. 	�"�\�J
 �"�5XK 3O�¼ �.
H[HUWLRQDO K�

�K�\�� K#=�" ��L. 4�~#Ãq �YQO� {#-�K �. �w �KOKPX
KLVWDPLQH K� FOXVWHU K� f �����#5W�� KOKPX
OXPEDU SXQFWXUH K� �#=�" Q" V2 �w �KOKPX
Q"OK #�. � K�\��� K#=��" �K#5W�" 4~#F OK �P�w ���WÇ��2
|�J"K O#�[q �L�$ ���#2 �$ |�~K � L.#��� ��ÇW6 �L�[w

�4X" �Q�X Q" �Ä#I� �Rl� ¿�#� 4[� P:" OK ��=�>
PLJUDLQH K� PLJUDLQH� f ���Py�� KOKPX
RUJDQLF K� |J"K �O#��. Q" �\#� KOKPX

���`Ä KOKPX   �Py�K ��`Ä�O#��. #� �"��=�>
SRVWFRLWDO K� 4�~#Ãq {�e OK �w �KOKPX

�K�\�� K#=�" #�KP� OK ���Ã� � �$ Q" LÃ. #� �W�>
VLFN K� PLJUDLQH� f



XUQ\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ �� � �X � L¼O#�B ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � XUQbd

WHQVLRQ K� LF Q" Z�. O#w Q" �\#� KOKPX
�PXV2 ��F#� OK P5[�. �w �K P� #� �pe#Ä Z�6 ����e �

�K�\�� K#=�"
WR[LF K� Æ��5W�X 4����W� Q" �\#� KOKPX

��O#��. #. �"P�� KOKPX #�
YDVFXODU K� �#�-� P. �w KOKPX ]#J j"��" Q" ���Pz
�#y5�XK #�� ����J r�PÄ �Ã�-eP�m KPÇ}�Ä �w �$ �S�~��6"
KOKP�X �Py��� |�#�\ � L��"�L�\ ���Ã�6 4X" Rl�� �u�PÄ
��J O#[q Z�"Rq" Q" �\#� KOKPX �Æ�Ww�6 KOKPX �"�\�J

��u�PÄ KOKPX   �K�\��
XUQ\ �KHO�

��#�5~"   ��5��X K#=�" #� ��JQ �#�ZI. ���P6 ��
��L\ �~#X #� �O#��. �L\ +�J ��

XUQ\Y^W �KÇHO�LQJ� �K�-�. L��"Pq
����P6 �#�5~"   ��L�K,�X$ 4q#. �. �#=W�" 4[zQ#.

K� E\ ILUVW LQWHQWLRQ s�p}6 �$ OK �w ��#�5~"
�}�J"L�� ��L�. � ��t5W� O�e�. #�4q#. �#=W�" 4[zQ#. #�

�K�\�� �#=�" ���X���"Pz
K� E\ VHFRQG LQWHQWLRQ Q" �JQ �zKO�JY�>

����X���"Pz �}�X� �. �$ �L\ �5W. s�Pe
VSLULWXDO K� ��#�"PzC�O �#�Y�O Q" �K#p5X"
��. �L�[I�. K�-��. #� �=~#Ã� P. P�:#6 nL� #. 3K#-Ä L��#�

��O#��.
K� E\ WKLUG LQWHQWLRQ O#BK Da"� O�e�. �w ��JQ �#�OK
�#��Q #�6 �$ �5�W. �5�J"L�" P�J'6 �. s�Pe Q" 4X" �zK�~$

�+#�5~" � �zK�~$�hF�� |.#u Z�#w
XUQ\dX �KHOWK� �Ç�R�q �5��X 4�Ãa�

�4��X 4\"L�.   ��Ä#�5>" � ��"�O 	��#�W>

SXEOLF K� ���'6 #. �w �Ç\R2 �}Ä Q" �"����Q

�����Ä 4\"L�.   �KO"K b#-6O" �Ã�#> 4\"L�. K�-�. �
XUQ\dX ]QY^dU^Q^SU _bWQ^YjQdY_^

�8=?� ��"O" �#��5W�X Q" �Ä"��" �w ¿�X� �"�S"�
��#���Ry�#�> ���"O" � ���Pz �#��#�OK �5\"L�. 3#�LJ
"O �5\"L�. �5W."� �#��5\O � �¼�_J ��#�OK Rw "P� �"P.

��5��X ���. �#�Q#X   �K�\�� |�#\
XUQbY^W �KÇHU �LQJ�

���"��\   �L��\�� vOK 3"�¼" �$ s�Pe Q" �w �X#WF" ��
�"L¼ vOK 4�qPi ��L��\ ��

FRORU K� �FKURPHVWKHVLD� �WF ��y�O Q" �}Ç\
x�O   �L��w�� L�~�6 x�O K�>�VF �Ä�� 3"�¼" �$ OK �w

�	#�"L¼ �L��\ #. x�O �L�K
 ����\
XUQbY^W \_cc �ORV� ���"��\ Z�#w �Pw
FRQGXFWLYH K�O� ^t� Q" �\#� �Pw ��5�"L� �Pw

���#�� Y�z #� �>O#J ��"��\ ��Ã� "L¼ 4�"L� �#y5XK

IXQFWLRQDO K�O� ���`ÄP�m |}Ä Q" �\#� �Pw
PL[HG K�O� �	�5�"L� � �-_Ä �WF
 c}5I� �Pw
QRQRUJDQLF K�O� IXQFWLRQDO K�O� f

RWRWR[LF K�O� ���XK"�� �KO�J Q" �\#� �Pw
SDUDGR[LF K�O� OK �w ��"��\ Z�#w �Ä��

�K�\�� P5�. L�}. �"L¼ K�>� �#y�� OK �L��\ �$
VHQVRULQHXUDO K�O�

���"��\ ,_Ä #� �}J"K Y�z {�5J" Q" �\#� �Pw
XUQbd �KDKUW� #[F" Q" �Ç� �,}u
�L�w�� O"PuP. "O �L. ��JYKPz �4X" �}`Ä Q" �$V�> �w

�L��w �Ã>"P� �� P��_6 �.
DUWLILFLDO K� K#=�" |�Ä �w �1�2 �W��#Ç� �Ä��
� L�w��� �Q#XL��#��� "O ���JO#[q � ,}u �#.Pa �K ��P.
�K�\ �$ �#�6 #� ,}u Q" �[I. KPÇ}�Ä ��[�#> 4X" �Ç��

��Ä��_� ,}u 
DWKOHWLF K� �"�A�OK �O#��. K�>� ��L. ,}u �q�P6P1��

��"O#Ç\QO� ,}u   �K�\�� �L�K �"O#Ç\QO� OK ��#z �w
H[WUDFRUSRUHDO K� ;O#J OK �w �Ä��_� ,}u �Ä��
� ���J 0��2 |��Ä ���Ã�� � K�\��� �5�\"N�z O#�w �L. Q"

�L�K�� �#=�" "O ��K�T�Ww "
IDWW\ K� �~#E5X" O#BK �w �-}u ��

�+PB ,}u   �4X" �L\ �.PB 	���X"P�SK

3�`�Ä |J"K � ,}u n"Pe" OK �.PB �$ OK �w �5�Ãa� ��

�L.#��� ¿�=6 �$
ILEURLG K� �L���P-�q ,}u
K�\�� KO#w��� Q" �e#t� ��[�#> �P-�q 4q#. �$ OK �w �-}u

�	��R� 4�KO#w��� OK �9�

KRUL]RQWDO K� n�JP. ,}u �Ç�P5Ç~" O�E�ZJPB
,}u   �	0B �. ,}u O�E� n"PE�"
 4Ä#X �#��.PtÄ ZJPB

��tq"
OHIW K� "O ��J �w 0B �d. � R�}�K

�0B ,}u   �L��"O�� Z�2 Æ��5W�X ��JYKPz OK
ULJKW K� �L�O� ��J �w 4X"O �d. � R�}�K

�4X"O ,}u   �L�5XPq�� ���O ��JYKPz |J"K �. "O
VWRQH K� ,}u OK �a#-t�" L�#. ¿�X� Q�PÇ�
�aO#�Ä �"��Ä �. �w P�N2#�4[zP. � ��#t� �q�P6�P1�� O#BK
P�K#t�� Q" �\#�� K�\�� O�_6 � L�$�� K�>� �. ,}u �F"P>
��y�X ,}u   �L\#. ��W}w LF Q" Z�. P�K#t� �$73 ���#2
WKUHH � FKDPEHUHG K� �}�#Ç6 �O#=��#� �Ä��
Q" � KO"L� K�>�,}u �R�}�K ��. #� ��d. ��. �O"��K �$ OK �w

��"�PpF �X,}u   �4X" �PpF �X �"O"K ,}u �O ��"
ZDWHU�ERWWOH K� �S��q" Æ�q"Pz��K"O 4��Ä
|Ç\ �. � �L\ ÈOR. {#�KO#Ç�P2��KO#w ��#X �$ OK �w KO#Ç�P2

�4X" �L�$OK +$ �Pd. #� ÆX�q



XUQbd RUQd � � � � � � � � � � � � � � � � � � � � � � ¤ |�B � L¼O#�B ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � XU\Yh

XUQbd RUQd �KDKUW �EÇHW� |Ç�X Æ�
� K�\�� 4�"L� �Ç�P5Ç~" Æ�PE6 �$ {�e OK �w �-}u |�#w

�,}u �#.Pa   �L�K�� GO �Ç��#Ç� ½#-t�"
XUQbd R\_S[ �KDKUW EORN� ��-}u v�}.
O�e�. C�d¼" ��" ���Ã� �,}u OK V~#1��" 4�"L� {�5J"
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Zt�� �K"O" �#�KPÇ}��Ä {P5��w � #�U#�WF" �#=�W�" OK

�,~#m �PÇ���   �KO"K �L�ÄP. �Py�K �. 4-W� �P5[�.
XU]Yc`XUbYe] �KHP �LV�IÇHU �H�XP� >/�@

��Rl� �PÇ��� �K Q" Æ� P� �	KHPLVSKHULD �¿�>

XU]YfUbdURbQ �KHP �H�YHU �W¬�EUDK�

O�e�. �P�� Q" ���� Æ� �$ OK �w �}�#Ç6 �O#=��#� �Ä�� ��
�4X" �L\ K#=�" ^u#�

�4X" �L\ |�Ç[6 |�#w #� O�e�.nPe Æ� OK �w �"�P�� ��
XU]YjiW_cYdi ��]L�JRV�¬�WH�

�zT��� Æ� �"O"K |~$ 4p�> Æ� Q" |~$ Æ� #���6 �K�. "O"K
�4p¼ KHPL]\JRXV ��¼#_5J"

XU]�_�� �6#�}w �. ���A�� ���J ��Ã� �. >*U�@ ��}w �R>
�L��w �Ã>"P� L��\�� j�P\ KHPDWR� L��[�2 #. �w

XU]_R\Qcd �KH �PR�EODVW� �4X�. {�}X
8U]_SSe\d �KH �PR�NXOW� Æ� �6O#=6 �#�

��pI� ��JZ�#�Q$ �"P. v#�#z nPÃ� �O"�� 4W6
XU]_SX_bYQ\ �KH�PR�NRU �H�DO�

���O��w #�. OK#� ��J �$ OK �w 4p> Q" �Ä�� P. KO"K 4~�K
�L�w�� "L�2 ��t5W� U#�6

XU]_SXb_]Qd_cYc ��NUR�PDK�WR �VLV�

+��XO #�. �"P��� ��$ �W�~�.#5� {�5J" �Ä�� �Q�6#��Pw���
� L-w Q�P�X 4X�2 �R�P. ���X#5�#�y�2 #�4q#. OK ��$ K#�Q

�4p¼ KHPRFKURPDWLF ���P�\ 4.#�K
XU]_S_^SU^dbQdY_^ ��NRQ�VHQ�WUD �VKXQ� Z�#w

��$ �L��K |�Ç[6 P¼#�Ä 4h}m Z�"Rq" #. �"P�� ��J ¿�#�
XU]_S_^YQ ��NR�QH�DK� >/�@ �	KHPRFRQLDH �¿�>

������ �L�#�[� OK ��w ����"P�. 4wP�F �"O"K ÆB�w �#W>"
�L��K #��4w�2 OK �P�6 ����Q /�ÇX�PÇ�� #. ��J +�eP�

�L��\��
XU]_SiQ^Y^ ��VL�DK�QLQ� ����#�X���
� #���R}�F ��J OK �w V� ��#F x�O �.$ �Wp�6 �#�y�2

�K�\�� 4q#� �#�#2L�.
XU]_SidU �KH �PR�VÇLW� ����J {�}X
XU]_Sid_R\Qcd �KH�PR�VL �WR�EODVW� �4X�. {�}X
XU]_Sid_]UdUb ��VL�WRP �̈ �WHU�

KHPDF\WRPHWHU� f

XU]_Sid_dbY`cYc ��VL�WR�WULS �VLV�

�O#[q �}�X� �. R�Pu �#�{�-}z ,�PI6



XU]_TYQVY\dbQdY_^ � � � � � � � � � � ¤ Z\�|�B � L¼O#�B ¤ � � � � � � � � � � � � � � � � � � � XU]_\icYc

XU]_TYQVY\dbQdY_^ ��GL�DK�ILO�WUD �VKXQ�

8Ä#. �w �O�e �L��wR�~#�K LF"� Æ� �}�X� �. ��J Z��#2
�K�\ ��J �#�P> ¿�PW6

XU]_TYQW^_cYc ��GL�DJ�QR �VLV�

���JZ�#�Q$ �}�X� �.^�I[6
XU]_TYQ\icYc ��GL�DO�¬�VLV� �R�~#�K���
O#[5�" 4ÄPX 3�#p6 U#X"P. ��J Q" ]#J P¼#�Ä �5\"KP.
Q" ;O#�J OK ��J �#�P> ��F OK "�"P6 ���� #[m Æ� Q" #��$
O#[5��" �KO"K K�>� R�~#�K��� OK "R=� �Ç�R�q L��"Pq �K ��L.

���J R�~#�K   �	���X"P5}�q"P5~�"
 Z��#2" Pq � 	���Q�p�K

XU]_TYQ\ijUb ��GL�DK�OÇL]�HU�

�R�~#�K��� �#=�" �"P. ��#y5XK
XU]_TY\edY_^ ��GL�ORR �VKXQ� ��J ¿�#� Z�"Rq"

�K�\�� �$ �L��K |�Ç[6 P¼#�Ä 4h}m Z�#w �. P=�� �w
XU]_Ti^Q]YSc ��GL�QDP �LNV� �Æ��#��K���

��$ #. c-6P� �#��P�� � ��J 3#wPF �Ã~#d�
�4p¼ KHPRG\QDPL

XU]_VY\dbQdY_^ ��ILO�WUD �VKXQ�

Q" �$ �K"K O�-�Ä s�P�e Q" ��J Q" L�"Q 3��_E� �5\"KP.
��L. Q" ;O#J OK K�>���#��q#¼

XU]_V\QWU\\QdU ��IODM�̈ �OÇDW�

j"���" |�#�\ �S"� ��" ���J O"KvS#6 �$Q�6�P2 |y�" j�� P�
�K�\�� #��#�[�~ � ��Q��#�2P6

XU]_VecSY^ ��IÇXV�LQ� ���X�q���
��R=6 P:" OK �w �"���u �. |�#�5� KOQ �S�6#�� ��"Ly�O �Ä��

�K�\�� 4q#� O"OK" OK ��#z � L�$�� K�>� �. ��.�}z���
XU]_W\_RY^ �KH �PR�JOR�ELQ� ���.�}z���
|�#�Ç6 s�P�e Q" ��w 4�X�P5��O" �T��Ww " |�#�F ���"Ly�O
���6�P2 �Ä�� �K�\�� �5J#X �"�I5X" Rl� OK #�4�X�P5�O"
��#�F ��.�}�z �L�512�}2 o}5I� �P�=�Q O#�B Q" �w ��J
$ ��.�}z����� �K�\���� �5J#��X ����$L���X" ��� � ���
����> ��.�}z��� ) ��.�}z��� � ��l~#. �Ã�-e ��.�}z���
�L��"�L�\ YO"R�z �O#��W. �Ã�-eP�m �#���.�}z��� �4X"
�O"Ny�#�� 6 � 0 + ( L��#�� �zOR. n�PF #. #��$ ��~�"
�L�5qPz �#� o[w |E� U#X"P. �LÃ. �#���.�}z��� � L�L\
��X"K {�}�X ����$ �. P=�� 6 ��.�}z��� �K�. 3�y�Q����
�X"K {�}X 4p¼ K#=�" 8Ä#. �$ �K�. 3�y�Q�P5� � |Ç\

�+E �� �K�\�� |Ç\
IHWDO K� Q" Z�. �w ��.�}z��� �Ä��
OK O"Lt� |u"LF OK � L�K�� |�Ç[6 "O ���> ��.�}z��� o_�
O�e��. ����J 3��5�J" �`Ã�. OK � KO"K K��>� ��#WzOR.

�L.#��� Z�"Rq" �Ã�-eP�m
PHDQ FRUSXVFXODU K��0&+�

�R�Pu {�-}z cX�5� ��.�}z���

PXVFOH K� P\RJORELQ� f

UHGXFHG K� �T�Ww " #. �w ���.�}z���
��L\ #�F" ��.�}z���   �4X" �L[� ,�wP6

K� 6 ��.�}z��� j�� ��P6¿�#\ �6��.�}z���
�P�=�Q ��� 4�Ãa� OK ��~"� ����$L�X" �$ OK �w �Ã�-eP�m
�#�4�X�P5��O" � K�\��� Æ��#6�}zL���X" ��[�#��> #5��.
� �VLFNOH FHOOV� |�Ç\ �X"K �#�{�}X �#� �. �Ã�-eP�m

�L�w�� K#=�" |Ç\ �X"K {�}X ���$
XU]_W\_RY^U]YQ �KH�PR�JOR�ELQ�ÇHP �H�DK�

���J �#�X�2 OK LF Q" Z�. ��.�}z��� K�>�
XU]_W\_RY^_\icYc ��RO�¬�VLV� ��.�}z��� �L\ ��R=6
XU]_W\_RY^_]UdUb ��PR �̈ �WHU� �"P. �"�}�X�

���J ���.�}z��� �"�5E� Æ�P5��P}w ��#X#�\
XU]_W\_RY^_`QdXi ��RS�DK�WKH� ��6#2���.�}z���
�Ç�5��S �#�5J#�X P��l�6 Q" �\#�� ����J {�5J" �Ä�� ��
���$ |Ç\ �X"K {�}X ���$ L��#� ��.�}z��� {�Ç~��

���X�#6 #� Æ�5�~���
��.�}z���� {�5�J" �Ä��� �. P6�¼#_5J" O�e�. ��#z ��
�LÄ #� K�-�w #. �W�#t� OK ����$L�X" �~"�6 P��l6 Q" �\#�

�K�\�� r�e" ��X�#6 OK K�>�� �P�=�Q R5�X
XU]_W\_RY^ebYQ �KH�PR�JOR�E¬�QX �UH�DK�

�O"OK" OK K"Q$ ��.�}z������� K���������>� ��O���.�}z�����������
�4p¼ KHPRJORELQXULF

PDUFK K� �. �w �O���.�}z��� �Ä��
�K�\�� �L�#[� ����eYQO� {#-�K

SDUR[\VPDO FROG K� �����"�6" �O#��. �Ä��
����.�}z��� Q" �6��F #. �w �X�P�� 4��pÄ Q" LÃ. �aO#Ä #�
�5W."� R�~��� P:" OK � #�PX #. U#�6 {#-�K�. �O���.�}z��� �
�K#.�5�����$ K#=�����" 4}����Ä �����.
 �#�}1�����w �������.

�K�\�� �5J#�\ 	'RQDWK�/DQGVWHLQHU
SDUR[\VPDO QRFWXUQDO K� �31+�

#�. ��w ����J �#�{�}�X �.#W5�w " ��R� �Q"PÇW�K �Ä��
�4X" �"P�� �L�O� Q�-��P6 � �u�PÄ |J"K R�~��� 3��F

WR[LF K� ��X �KO�J Q" �\#� �O���.�}z���
XU]_[Y^UcYc ��N¬�QH �VLV� ���JYKPz

�4p¼ KHPRNLQHWLF

XU]_\i]`X �KH �PR�OLPI�� �o�~ � ��J ��
� ���J Q#. �#��5W�X �"O"K �#zP���. L��#� ��J ¿�#� ��

��u�PÄ
XU]_\icY^ �KH�PRO �¬�VLQ� "O ��.�}z��� �w �"�K#�

�L�w�� K"Q$ #�4�X�P5�O" Q" �O#5J#X �#=W�" ¿du s�Pe Q"
XU]_\icYc �KH�PRO �¬�VLV� �L\ K"Q$ �R�~���
� R�P�u �#�{�-}z Q" ��.�}z��� �L\ "L> |�#\ ��.�}z���

�4p¼ KHPRO\WLF �#�X�2 OK �$ �L\ P�#i



XU]_\ijU � � � � � � � � � � � � � � � � � � � � ¤ 4p� � |�B � L¼O#�B ¤ � � � � � � � � � � � � � XU]_bbXU_\_Wi

LPPXQH K� �}�X� �. R�Pu �#�{�-}z �L\ R�~
�¼#_5J" �K#. �5�$ #. |J"L6 �=�5�OK �L\ �5J#X �#�}1�w

�4�X�P5�O"La
XU]_\ijU �KH �PR�OÇL]� ��L\ �R�~��� ��KPw �R�~���
XU]_]UTYQcdY^e] �KH�PR�PH �GH�DV�

WL�QXP� ��5X#�L� |J"K OK ��J ¿�=6
XU]_]UdbQ ��PH �WUDK� KHPDWRPHWUD� f

XU]_`QdX_\_Wi ��SDK�WKRO �DK�MH�

���J �#��O#��. �O#.OK �Ã~#d�
XU]_`QdXi �KH�PRS �DK�WKH� ���J �O#��. j��P�

�4p¼ KHPRSDWKLF

XU]_`UbVecY_^ �KH�PR�SHU�IX �]KXQ�

�L. Q" ;O#J OK ¿u"� +M#> �K#� Q" ��J K#�Q P�K#t� �K"K O�-Ä
��$ Æ�Ww�6 K"�� �5\"KP. O�h�� �.

XU]_`UbYSQbTYe] ��SHU �¬�NDKU �GH�XP�

�KO#Ç�P2 |J"K OK ��J ¿�=6
XU]_`UhY^ ��SHN �VLQ� ���WÇ2���

���¶�� �. �L��\ |_5� �PX ���6�P2�Ç�}z
XU]_`XQW_SidU ��IDJ�R�VÇLW�

����J �#�{�}X �L��w,�PI6 4�X�z #q
XU]_`XY\ �KÇHP �R�ILO�

�4X�K ��J   �L�w�� L\O ��J OK �w ��W��#zO" ��
L\O P5�. ��.�}z��� ��#F c�E� OK �w ��W��#zO"�PÇ�� ��

�L�w��
XU]_`XY\YQ �KH�PR�ILO�HI�DK�

K�-�w Q" �\#� �L��K �R�P��J �:O" �O#��. �Ä�� ��}�q���
���J K#tÃ�" O�5w #q Æ�

K�$ �Æ�X�w �}�q��� �$ �}�q���
K�-�w Q" �\#� �}�q��� +�}l� �; ��Q���Pw �. �5W."� |Ç\

���J K#tÃ�" 9,,, O�5w #q
K�% �. �5W."� |Ç\ �V�W�Pw �O#��. �% �}�q���
,; O�5�w #�q K�-��w Q" �\#� �}�q��� +�}l� � ; ��Q���Pw

���J K#tÃ�"
K�& Q" �\#� ���Q�6" {�5J" �Ä�� �& �}�q���
�L�K �K��� K"Pq" OK )E�>P6 �w ��J K#tÃ�" ;, O�5w #q �"Ltq
� L�L\ �R�P��J o�pJ �K�-w R�B#� �R�P��J #. � K�\��
�#�4W6 �#�Q �L\ �Ã�-eP�m ��F"P> |�Ä Q" LÃ. ����e

�4X" �"P�� ��J K#tÃ�"
FODVVLFDO K� K�$�f �Æ�X�w �}�q���
YDVFXODU K� ��u�PÄ �}�q���  

YRQ :LOEHUDQG
V GLVHDVH� f

XU]_`XY\YS ��ILO�LN� ���J �. 4-W� |�#�6 �"O"K ��
4[w c�E� OK P5�. L\O Q" 4X" 3O#-Ä �S�~��P5w #. OK
Q" ��Nl�6 ��. 4-�W� |�#��6 �K��. "O"K #�� � ���J ��#F

�4X�K ��J   ��Q#6 ��J 3#��5E�
��$ �}�X� �. �L��\^I[� #� �}�q��� �. b�.P� ��

XU]_`X_RYQ �KH�PR�IR �EH�DK� ��.�q���
��X"P� ��J   ���J Q" �td��P�m UP6

8U]_`XY\ec �KH�PRI �¬�OXV�

+DHPRSKLOXV� f �U�}�q���
XU]_`\QcdYS �KH�PR�SODV �WLN� KHPDWRSRLHWLF� f

XU]_`^Ue]_`UbYSQbTYe] ��QRR�PR�

SHU �¬�NDKU �GH�XP� SQHXPRKHPRSHULFDUGLXP� f

XU]_`^Ue]_dX_bQh ��QRR�PR�WKRU �DNV�

���J ¿�=6 #. �"P��Vw "O�6����2 �Vw "O�6����2���
XU]_`bUSY`YdY^ ��SUH�VLS �¬�WLQ�

�SUHFLSLWLQ� f� ���J ��5�1�XP2
XU]_`b_dUY^ ��SUR �WÇHQ� �z�T�w ���6�P2
��Pw�5�X Q�#6#w L��#� Æ�55X�P2 ��Pz �"��Ä �. �¶� ��#F

���.�}z��� #� ��.�}z���
XU]_`c_^Y^ �KH�PRS�VR �QLQ�

�L�w�� Q�5�X�z #q LÃ5W� "O #�4�X�P5�O" �w ����W2 «" �Ä��
XU]_`dicYc �KH�PRS �W¬�VLV� ��R�52���

���Jx�O �. #� ���J c}J ¿qK
SDUDVLWLF K� V�> �#��Pw #. #���O 4��pÄ
�=�OL6 4�#J� � ���J c}J �qPX #. �"P�� U�����z "O#2

�O#��. {#F
XU]_bbXQWU �KHP �DK�ULM� ��J �L\ K"Q$

�4p¼ KHPRUUKDJLF ��R�P��J   �r�PÄ Q"
FDSLOODU\ K� �#�ÈP��� Q" ��J 4[�
FHUHEUDO K� Rl� |J"K �. �R�P��J

VWURNH V\QGURPH� f

FRQFHDOHG K� LQWHUQDO K� f

'XUHW
V K
V cX� cJ OK �dJ ÆB�w �#��R�P��J
Rl� �u#X �#Ç� P��l6 P:" OK �w R��2 ��#u�q 4�Wu � Rl� �u#X

�L��\�� K#=�" �.Pa � ���#2 4�X �.
ILEULQRO\WLF K� �R�~���P-�q 3��5J" Q" �\#� �R�P��J
LQWHUQDO K� ���J �$ OK �w �R�P��J �Ä��
�L�#���� �u#�. �L��. |��J"K OK �L��\ ;O#��J ÈO Q" ���w

��}J"K �R�P��J  
SHWHFKLDO K� �. �w �L}>P�Q �R�P��J

�K�\�� K#=�" 	�[52
 R�O b#t� 3O�¼
VSOLQWHU K
V ��J#�P�Q �dJ �#��R�P��J

XU]_bbXQWY^ �KHP �DK�UD �MLQ� K�>����R�~�5�X
� {#�}6�L��" �#�{�}�X �w Py�K ���X � O#� ���X �`Ã. OK

�L�w�� ,�PI6 "O ���J r�PÄ
XU]_bbXU_\_Wi �KH�PR�UH�RO �DK�MH�

� �~�}X �"R>" �#�P> �#��zT�� � |Ç\ P��l6 KO�� OK �Ã~#d�



XU]_bbX_YT � � � � � � � � � � � � � � � � � ¤ 4[� � |�B � L¼O#�B ¤ � � � � � XU`QdYS_WQcdb_cd_]i

^t�� � |Ç\ P��l6
 Æ�S�~��O �#��zT�� � ��J ��#�X�2
��u�PÄ �#��#�5J#X 	��J �#�P> � �`Ä

XU]_bbX_YT �KHP �DK�URLG� �L���O���
��#5E�6 #�� ��#u��q �Ç-�\ Q" L���O� Æ� ���W�O"� j#��W6"
KHPRUUKRLGDO �P��X"��.   �	�P���X"���.
 �L���O�����

�4p¼ 	�P�X"�.

H[WHUQDO K� �P�X"�. �Ç-\ Q" L�O� Æ�L���O���
P��l�6 4X��2 �}��X� ��. �"��#\ cJ �. {#5W�K �w ��#5E6

��>O#J P�X"�.   �K�\�� �L�\�2 LÃt� �5q#� |Ç\
LQWHUQDO K� �P�X"�. �Ç-\ Q" L�O� Æ�L���O���
�}��X� �. � 4X" �"��#\ cJ ��#. OK �$ �#[�� �w ��#u�q

��}J"K P�X"�.   �K�\�� �L�\�2 �e#I� #[m
SURODSVHG K� cJ P�Q �. �w �}J"K P�X"�. �Ä��
�K�\�� �L�$P. LÃt� P5Ç�pX" Q" ;O#J �. � L�w�� {�R��"��#\
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�7O" 4:"O�   �L�QPq �. ��L~"� Q" ]#J 4p¼ #�

�KPqÆ� �Ç�5�S �"R>" ��
XUbUT_VQ]Y\YQ\ �KHU �¨�GR�IDK�PLO �H�LO� OK �w �A�$
KO"K ��:O" ��#2 �w �d�"P\ 4E6 ]#J �#��K"��#J �`Ã.

�L�K�� GO
XUbYdQRY\Ydi �KHU �¬�WDK�ELO �¬�WH� ��K�. �:O"
O"P�u 0�6���S P��:'6 4E�6 0�6���q Æ� ��w �O"Lt� ���Ã6

�KP�z��
XUb]Q`Xb_TYdU �KHU�PDI �UR�GÇLW� �4�K�Pq#�P�

��W�>�K ��K#�P�   ��W�5�K�Pq#�P� �. �5-� KPq
XUb]Q`Xb_TYdYc] �KHU�PDI �UR�GL�WL]P ��

� KPqÆ� OK �`�. � �"L�I6 �#�4q#. K�>� ��W�5�K�Pq#�P�
�4�W���> Æ�S�~�qO������ �#�O#�Ã����� �K�����. ��-�����

SVHXGRKHUPDSKURGLWLVP� f

��K�����. �W�����>�K �zK#�P����� �Pz�zK#�P���������  
�4p¼ KHUPDSKURGLWLF

ELODWHUDO K� �w �W�5�K�Pq#�P� �Ä��
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�L�. Q" nP�e P� OK V�> �K P� Æ�1�6 �K#�z 4q#. �$ OK
��qPe �K �W�5�K�Pq#�P�   �KO"K K�>�

IDOVH K� �+M#w �W�5�K�Pq#�P�  
SVHXGRKHUPDSKURGLWLVP� f

ODWHUDO K� Æ� Æ�1�6 �K#�z 4q#. K�>�
4�X OK Py�K V�> Æ�1�6 4q#. � �L. Q" nPe P� OK V�>

��-�#> �W�5�K�Pq#�P�   �|.#t�
WUDQVYHUVH K� OK �w �W�5�K�Pq#�P� �Ä��
�#�K#��z � V��> Æ� Æ�1��6 ��>O#J �}X#�6 �#`Ä" �$
��aPÄ �W�5�K�Pq#�P�   �L�O"K O�`F Py�K V�> Æ�1�6

WUXH K� ��t�tF �W�5�K�Pq#�P�
KHUPDSKURGLWLVP� f

XUb]UdYS �KHU�PHW �LN� �"�� �. 4-W� M�p� |.#uP�m
XUb^YQ �KHU �QH�DK� >/�@ �[I. �zKQ��P�.
�s5�q   ��Ã�-eP��m Np��� Æ� Q" 4q#��. #��� �`��Ä Æ� Q"

�4p¼ 	�t5q
 KHUQLDO
DEGRPLQDO K� �O"��K G"O�X s�Pe Q" �w �t5q

���Ç\ s5q   �K�\�� ;O#J ��Ç\
%DUWK
V K� Q�PX ��. �w �t5q �3O#. s5q

�KO"K O"Pu �L�#��u#. ��}5�� �"P=� Q�PX � �Ç\ �O"��K
%H�FODUG
V K� ��q#¼ G"O�X ��F#�OK ��"Os5q �KO�Ç. s5q
%RFKGDOHN
V K� �K"QOK#� s5q �Æ~"LJ�. s5q

�{#���5�P2�O�}2 G"O�X �L[� �5W. Q" �\#� �z "Pq#�K
FHUHEUDO K� ��Rl� s5q   ���=�> Q" Rl� �zKQ��P�.
&ORTXHW
V K� SHFWLQHDO K� f ��w�}w s5q
FRPSOHWH K� � s5q �W�w �$ OK �w �t5q

�|�#w s5q   �L�"�KPw O�-Ä s5q G"O�X Q" �$ 3#��5E�
GLDSKUDJPDWLF K� �L�w�� O�-Ä �z "Pq#�K Q" �w �t5q
GLYHUWLFXODU K�

��K�O �K"QOK#� {�Ç�6O��K Æ� �zKQ��P�. O��Ç�6O��K s5q
HSLJDVWULF K� P. �w �t5q �Æ�P5X#y�2" s5q

�K�\�� K#=�" n#� ��#. OK ¿u"� L�pX cJ ��O
H[WUDVDFFXODU K� VOLGLQJ K� f

IDW K� ��Ç\ �O"��K Q" �u#p¼ �.PB �t5q �zKQ��P�.
��.PB s5q  

IHPRUDO K� �. �K�O Q" �"�t}F �zKQ��P�.
���"O s5q   ���"O �"P=� |J"K

JDVWURHVRSKDJHDO K� 4�Wu �$ OK �w {#6#�� s5q
{#t5��" ����X �Wp�u |J"K �. �LÃ� Q" �[I. � �P� ��#�5�"

�L�"�5q#�
+HVVHOEDFK
V K� �G#. |W� s5q

��~#.Pm �#�\#q OK �"�W�w �"O"K ��"O s5q
KLDWDO K�� KLDWXV K� P� �zKQ��P�. �{#6#�� s5q
�Wp�u |�J"K �. �z "Pq#�K ��P� G"O�X Q" #��#�5J#X Q" Æ�

����X
+ROWKRXVH
V K� {#����y��" s5q �Ä�� �U�#�5~#� s5q

�4X" �L�JPB �"O �~#[w |J"K �. ;O#J 4�X �. �w
LQFDUFHUDWHG K� ZJPB O#BK ��E� �. �w �t5q
� KO"L� K�>� �$ �5J"L�" #> �#Ç�" �O#Ç5XK �}�X� �. �w �L\

��� #� K�\ s�5I� 4X" �Ç��
LQFLVLRQDO K�

�K�\ K#=�" ���Lu ��Ç\ YP. Æ� |E� Q" �w �t5q
LQJXLQDO K� {#����y��" {#�#w |J"K �. s5q

���-l� s5q   �	��-l�

LQWHUPXVFXODU K�� LQWHUDSDULHWDO K�

�}`�Ä #� #�\#q DdX L�B #� Æ� ��. �w ���.#��. s5q �Ä��
�KP�z�� O"Pu �Ç\

LQWHUVWLWLDO K� Æ� �Q"L�" �. �$ OK �w �t5q
�KP�z�� O"Pu �Ç\ �O"��K Q" ��� �K ��. OK �K�O Q" 4[y�" L�.

����.#��. s5q  
LVFKLDWLF K�

�Æ�6#�X�Pw #X G"O�X s�Pe Q" s5q �Æ�6#�X s5q
ODELDO K� ��S"� ÈOR. �#�,~ |J"K �. s5q
PHVRFROLF K� ��Ç\ |J"K s5q �Æ�~�w�R� s5q
O#�BK |�#�w #� O�e�. |�#Ç6 ��F OK Æ�O#. �K�O �$ OK �w

�L5q"�� �"K �. ��~�w P5�"R� OK � K�\�� ZJPB
REWXUDWRU K�

�O�6"O�5.�" G"O�X Q" �zKQ��P�. O�6"O�5.�" s5q
RPHQWDO K� ����OK#B ��#F ��Ç\ s5q
SDUDGXRGHQDO K� PHVRFROLF K� f

SDUDHVRSKDJHDO K� �$ OK �w {#6#�� s5q �Ä��
OK ����X �Wpu |J"K �. �z "Pq#�K G"O�X Q" �LÃ� �#�6 )-�Pt6
�. �LÃ� {#_6" |E� �w �~#F OK K�\�� KO"� �P� 0B 4�X

�L�#��� �u#. |E� OK �P�
SHFWLQHDO K� �w ��"O s5q �Ä�� �{#���5Ç2 s5q
"O U����5Ç2 �}`Ä Q�O���2$ V1X � K�\�� ��"O �"P=� KO"�

�L�w�� G"O�X
SURSHULWRQHDO K� �w ���.#��. s5q �Ä��

�KP�z�� O"Pu �aPÄ �#�\#q � �O"L> ���5�P2 ��.
UHGXFLEOH K�

�4X" �5J"L�" #> |.#u �O#Ç5XK �}�X� �. �w �t5q
UHWURJUDGH K� �w �O�e �K�O Q" �t}F �K s5q
�KP�z�� O"Pu ��Ç\ �O"��K |J"K OK #��t}F ��. OK ¿u"�ZI.
5LFKWHU
V K� �K#5q"P�z #� s�5I� s5q �P5I�O s5q

�4X" P�zOK �K�O �O"��K c�E� Q" ZI. Æ� #��6 �$ OK �w
VFURWDO K� �Ä�� �{#6�PÇX" s5q

�4X" �5q#� �"O ��6�PÇX" |J"K �. �w {#����y��" s5q
VOLGLQJ K� #� 	4X"O 4�X OK
 ��ÇX s5q
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�#�[F" �O"���K �$ OK ��w 	0B 4��X OK
 L����y�X ��~�w
��. s5�q �W�w ��t. � L�K�� |�Ç[6 "O s5q �W�w Q" �[I.

��L�Rl~ s5q   �K�\�� �5J#X �O"L> ���5�P2 �}�X�
VOLGLQJ KLDWDO K� 4�Wu �$ OK �w {#6#�� s5q �Ä��
��. � �#�. 4��X �. �LÃ� �. �P� {#_6" |E� � �LÃ� ��#u�q
��w �zKQ��P��. �Ä�� �K�\�� �L�$P. �p}J �5X#�L� |J"K
�}��X� ��. �-�W� O�e �. � L\#. +�#�5� #� 4.#: 4X" �Ç��

��L�Rl~ {#6#�� s5q   �K�\�� �L�\�2 �u#p¼ v#X
VWUDQJXODWHG K� �W�w ��J �#�P> �w �"�K#5q" P�z s5q
8Ä#�. � �L\ |5I� L�L\ �5qPz O"Pu O#[q 4E6 |�~K �. �$
�s�5I� s5q   �4X" �L\ �$ 3#��5E� � �W�w �Py�#z K#=�"
V\QRYLDO K� �#[m �zKQ��P�. �{#�����X s5q

��}_p� {�W1w �P-�q ��� Q" �}J"K �L��wY�Pp�
XPELOLFDO K� G"O�X n#� Q" �[I. s5q
� 4X��2 �}��X� �. �KQ ��P�. �K�O � ��Ç\ �O"��K OK K�>��

��q#� s5q   �K�\�� �L�\�2 �L}>P�Q 4q#.
K�XWHUL LQJXLQDOLV

OK SHUVLVWHQW PºOOHULDQ GXFW V\QGURPH �����. f
�L��w �Ã>"P� V\QGURPH 4l~ D�a�6

YDJLQDO K� �YDJLQRFHOH f ��S"� s5q
��S"� |J"K �. s5q

YHQWUDO K� DEGRPLQDO K� f ���Ç\ s5q
XUb^YQdUT �KHU �QH�ÇDW�HG�

�s5q Æ� |J"K OK O�_E� �s5q �. ��-\ �zKQ��P�.
XUb^YQdY_^ �KHU �QH�D �VKXQ� �zKQ��P�.
G"O�XÆ� Q" �L. Q" �Py�K �#�5J#X #� �`ÄÆ� �Ã�-eP�m

��"�I5X" #� �}`Ä �#[m Z\�2 Æ� �Ã�-e Np�� #�
K� RI LQWHUYHUWHEUDO GLVN

U�X�~���$ #�� �RwP�� �5W� �zKQ��P�. �s5q O#BK ÆW�K
"O �-_�Ä �#���[�O 4X" �Ç��� ���w ÆW�K U�Q�P-���q

�L�K O"Pu O#[q4E6
K� RI QXFOHXV SXOSRVXV

K� RI LQWHUYHUWHEUDO GLVN� f

WHQWRULDO K� �#��#�5J#X ,}m" �#Ç� P��l6
�K�6 K�>� P:" OK �AI� ���OK#B �zL�P. s�Pe Q" Rl� �}J"K

����OK#B ��#.
XUb^Y_`\Qcdi �KHU �QH�R�SODV �WH�

O�e��. ��#z ��F"P> Q" �K#p5X" #. s5q ���P6 ��5X�2���P�
#�� 	Z�
 �}�5q Q" �$ OK �w K�\�� �5pz �}�Ä �. �¼#_5J"
KHUQLRUUKDSK\ K�\��� �K#p5X" �KPw 4��t6 �"P. �2�6

�L��w �W�#t�
XUb^Y_bbXQ`Xi �KHU �QH�RU �DK�IH�

O�e��. ��#�z ��F"P�> s�P�e Q" s5�q ���P�6 ���q"O���P�
�. �5-� 4�Wu �#��-~ �KQ ��I. � �KPw �P.�O �. �¼#_5J"

�L��w �W�#t� KHUQLRSODVW\ #. �K�\�� �5pz ^t�
XUb^Y_d_]i �KHU �QH�RW �DK�PH�

��F"P> �}�WX� �. s5q ���P6 �"P. YP. K#=�" ����6���P�
XUb_Y^ �KHU �R�LQ� �����P�
�KPw KO"� ���qP� O�$K#�5Ä" O#�W. s5[� ���qO�� |�5X" �K
OK �Ç\R�2 OK �$ Q" �K#p5�X" R��� � �$ �#�Æ�� � ����P�

�4X" ����#uP�m Py�K �#�O�[w Q" �O#�W. � #Ç�P�$
XUb`Q^WY^Q �KHU �SDQ�ML �QDK� ��W2P� ��T�$
#�. �w �w #Ww�w U�P�� Q" �\#� O"K,6���pÄ �O#��. �Ä��
�P�� �#�w #�� s}�F ��O P�. ¿�u"� ��JQ #� O��Ç�Q� 3#Ã�#a

�K�\��^I[�
XUb`Uc �KHU �SÇH]� �O#��. j�� P� �V2P�
ÆB�w �#�{�Ç�Q� Q" ��#��5XK |�Ç[6 #. �w 4X�2 �.#�5~"
�}�X� �. �w ��#��O#��. �. ���Ã� �S"� ��" �K�\��^I[�
��#��6 �. � K�\�� K�LE� L��\�� K#=�" #�U�P�� V2P�
P5�X�Q V2P�� #� �KHUSHV VLPSOH[� �K#X V2P� KO�� OK

�4p¼ KHUSHWLF �K�O�� O#w �. �KHUSHV ]RVWHU�

K� IHEULOLV K�VLPSOH[ f

JHQLWDO K�� K� JHQLWDOLV

Q" �L�Ä O�e �. �w � 0�6 U�P�� Q" �\#� VÇ}1��X V2P�
��F#� � L.#��� {#t5�" �W�> 3O�¼�. � �}X#�6 3#E\P6 �"O
4X" �Ç�� O��Ç�Q� �}FP� �#�Q OK �KQ#X�� �5-� "O �}X#�6
#�. � K��\ v#��KOK � �5X���2 ��� ��. �#��JQ K#=�" 8Ä#.

�	{#5��S
 �}X#�6 V2P�   �L\#. �"P�� �-_Ä �#���#[�
K� JHVWDWLRQLV �Pp�52P� 4�6#�OK Q" �Ä��
�K�\��� nPeP�. �y}�#F �O�K �#�#2 OK �w �}�#F �#�Q �T��

��y}�#F V2P�  
K� ODELDOLV

�K�\�� K#=�" #�,~ ���}��O� ��\#F OK �w K� IHEULOLV
K� SURJHQLWDOLV JHQLWDO K� f

K� VLPSOH[ �O#��. �Ä�� �VÇ}1��X V2P�
#. � L�$�� K�>� �. � � �U�P��V2P� P:" OK �w �X�P�� K#F
��\#�F OK )-~#�m 4X��2 ��O P. {�Ç�Q� Q" ��#���Pz K#=�"
V2P�
 �}X#�6 ��F#� ��O P. #� 	KPX �#��JQ
 ���. #� #�,~
�4X" �"P��,6 #. ���Ã��O#��. ��" �K�\�� �5J#�\ 	{#5��S

�{#I-6 �K#X V2P�   �K� IHEULOLV �IHYHU EOLVWHU�

K� ]RVWHU ��VKLQJOHV� #��Q �P5X�Q V2P�
�#�}y�#z �L��\K�LE� K�J � �qPeÆ� K#F �.#�5~" �O#��.
#. �d�E� +#_Ä" ��p}J �-_Ä �#��[�O �#�}y�#z ��Rl�
�L�\ {#Ãq P:" OK K�\�� O�_6 �w 	�5�#�yX
 �"�Ãdu ¿�Q�6
�}-u �}�F Q" V2 �w �K"Pq" OK �5p�� � ��#W�" U�P��V2P�
�O#��. �L�$�� K�>� �. L�"�KPw "L�2 �-W� ����" �#mP� �}.$
OK ÆB��w v#��KOK �#�{��Ç�Q� Q" ��#���P�z K#=�" #. #��Q

�K�\��^I[� O#5qPz +#_Ä" P�W� �5X�2 �F"��
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K� ]RVWHU RSKWKDOPLFXV P5X�Q V2P� �Ä��
��6#�5��O" Y"O #�. � L�w��� O#5qP�z "O Æ��~#5�q" ,_Ä �w
	���P�u � Æ}�2 ��#[�2 ��F#�
 ,_Ä P�W� OK ¿u"� O��Ç�Q�
�KO"K K�>� �L�L\ KOK #�Y"O ��" K#=�" Q" |-u �4X" �"P��
�4�6"Pw �. P=�� 4X" �Ç�� ���Pu �O#5qPz � 4�}Ç�X�L�P�"

�K�\ ���Pu �WF�.
K� ]RVWHU RWLFXV 5DPVD\ +XQW V\QGURPH 	�
 f

XUb`UcfYbec ��YL�UXV� �U�P��V2P�
Æ�S�~��6" |�"�Ä �w '1$ �#�U�P�� ��Pz Æ� Q" �"Lw P�
Q��}w������� �#mP��}�.$ P5�X�Q V2P�� VÇ}1��X V2P�
�O#�� � �#�W�" OK Æ�~#y��5�X ���Q�}Ç�" �O#��. � ���pÄ
�L��\�� |�#\ "O 3#�"��F �. b�.P� �#��O#��. Py�K �+M#w

�L��w �>�6 P�Q {�L> �.

��#W�" �#�U�P��V2P�

U�P��U�P�� Q" |¼#F �O#��.
� ��#W�" U�P��V2P�VÇ}1��X V2P�
� ��#W�" U�P��V2P�VÇ}1��X V2P�
� ��#W�" U�P��V2P�P5X�Q V2P� �#mP��}.$
� ��#W�" U�P��V2P����pÄ Q��}w������
� ��#W�" U�P��V2P�Æ�~#y��5�X ���Q�}Ç�" �O#��.
� ��#W�" U�P��V2P���5�.�X#�5�" Rz "
� ��#W�" U�P��V2P��5J#�\#�
� ��#W�" U�P��V2P���~�" �S��q" ��p�~ ��X�2#w ��wO#X

�RwP� L�B &DVWOHPDQ �O#��.
|X#�X�2 j��

XUb`UdYS �KHU�SHW �LN�

#� U�P�� V2P� �. b�.P� ��$ 4��#� #. #� V2P� �. b�.P�
��$ Q" �\#�

XUbcQWU �ÇDU�VDK]K ��>)U�@

�d�E� ,_Ä O#ÇX" �"O"K ��F#� Æ� OK #��5\O �Q#X"L>
��F"P> �}�X� �.

XUbdj �8j� �KHUWV� �R6P�
OK |Ç�X Æ� #. {K#Ã� �}}�~" ��. �5W�X OK V�#wPq LF"�

����#:
XUc`UbYTY^ �KHV�SHU �¬�GLQ�

�{#t6P2 � ���~ OK ,~#m L�������q��.
XUdQcdQbSX �KHW �DK�VWDKUFK� �5X#[� �Ä��
#�X�2 �=F �L��"Rq �"��Ä �. �w ��5Ç2�}��$ ��#F ��p�P5X"

�K�\�� R��=6 ���Q�p�" 3O�¼ �. � K�O�� O#w �.
XUdUbUSY_ec �KHW �HU�H �VKXV� OK �w �}y�"

�KO"K �p}5I� �#��#.R�� K�J �zL�Q o}5I� |F"P�
XUdUbUcdXUcYQ ��HV�WKH �]KDK�

�Py�LÇ� O�#=� �F"�� OK �L}> �P�N24�X#WF 3"P��l6
XUdUbUbWYS ��HU �MLN� �o}5I� 3"P:" �"O"K
"O �"�T��� P�:" #��$ Q" �Ç� �w K�O�� O#w �. �O"K �K KO�� OK

�4X" P:" ��" Lu#q �Py�K � L�w�� K#=�"
XUdUb�_��

��.#[�P�m 3�#p5� Py�K ��Ã� �. >*U�@ ��}w �R>
XUdUb_QWW\edY^QdY_^ �KHW �HU�R�DK�JORR �W¬�

QD �VKXQ� �T�� �#��S�5�$ ���X#��6�}z $
�Py�K �#����z Q" s5[� �#�����6�}z $ �}�X� �. ���zÆ� Q"

XUdUb_Q^dYR_Ti ��DQ �W¬�ERG �H�

����z Q" �5qP�z �#[��� �#��S�5��$ #�. ��w �K#.�5��$ �Ä��
�K�\�� s�p}6 �K#.�5�$ �L��wL�~�6 �"P. �5J#�\#�

XUdUb_Q^dYWU^ ��DQ �W¬�MHQ� �w ��S�5�$
�KP�z�� �#[�� �K#.�5�$ �L��wL�~�6 �"P. �5J#�\#� ���z Q"

XUdUb_R\QcdYS ��EODV �WLN�

�KP�z�� �#[�� 3�#p5� 4q#. j�� Æ� Q" �A�$
XUdUb_SU\\e\Qb ��VHO�X�OHU�

�3�#p5� j"��" Q" ��#�{�}X Q" |Ç[5�
XUdUb_SXb_]QdY^ ��NUR �PDK�WLQ�

Q" �K��. {#ÃqP�m x�O �K�. �P�6 #. �w ��6#��Pw Q" �5�Ãa�
�4X" �"P�� �$ L�L\ �zKO�J @�2 � �Ç�5�S Ph�

XUdUb_SXb_]YQ ��NUR �PH�DK�

x�O Æ� �"O"K �Ã�-�e O�e��. L�#. �w �[I. OK x�O j��6
�4p¼ KHWHURFKURPLF �L\#.

K� LULGLV Py�LÇ� #. ��-�Ä �Kx�O 3�#p6
���-�Ä Æ� o}5I� b#t� OK �$ �K�. 3�#p5� #�

XUdUb_S\QTYS ��NODG �LN�

�#��#�P�\ ��#�5��" �#��J#�\ �#��� Q���5X#��$ �. b�.P�
�#��$ �}�X� �. �L��\^I[� #� o}5I�

XUdUb_S\YdYS��NOLW�LN�

	DQWLERG\� f
 K�\�� �5pz �K#.�5�$ Q" �Ä�� �. ��h��#�
XUdUb_SbY^U �KHW �HU�R�NULQ�

��K#� j�� Æ� Q" Z�. �L��wD\P6
XUdUb_SiS\YS �KHW �HU�R�VLN �OLN�

�o}5I� P¼#�Ä �#��6" |�#\ �"�t}F #� �5W. �P�=�Q �"O"K
XUdUb_Sid_db_`YS ��VL�WR�WURS �LN�

�3�#p5� �#����z Q" ��#�{�}X �. |�#�5�
XUdUb_TUb]YS ��GHU �PLN�

4~�K Py�K ���z �. s}Ã5� �KPq Q" �L\ ���6 �5X�2 L���2 P.
�KO"K

XUdUb_T_^d �KHW �HU�R�GRQW �� ��#��"L�K �"O"K
��P�m �Z�� #�X$ |9� 3�#p5� {#Ç\" #.

XUdUb_Tb_]_ec �KHW �HU�RG �UR�PXV�

�o~#I� 4�> OK �L\o�KO #� �L��w|�Ä �L��w4wPF



XUdUb_Ub_dYSYc] � � � � � � � � � � � � ¤ O#�B � �#=�2 � L¼O#�B ¤ � � � � � � � � � XUdUb_`XQW_c_]U

XUdUb_Ub_dYSYc] �KHW �HU�R�¨�URW �¬�VL]P�

�o~#I� V�> Q" �KPq �. 4-W� �W�> U#WF" ��
DOORHURWLFLVP� f ��

�T�� �.
 �Py�K �>�5� ��"��\ �SP�" �$ OK �w �"�}FP� ��
��W��> ���"��JP�y�K   �K�\��� 	o~#I�� V���> Q"

�4p¼ KHWHURHURWLF
XUdUb_WQ]UdYS ��JDK�PHW �LN�

��Q���P�w j��� Æ� Q" Z��. ��#�F �#�4�#�z L�~�6 �. b�.P�
��;<� �#W�" PwN� V�> OK �9� �W�>

XUdUb_WQ]Udi ��JDP �̈ �WH� �.#[�P�m �#�4�#z L�~�6
�#�4�#�z L�~��6 L��#�� V��> Æ� Q" �KP�q �}���X� ���.

��#W�" PwN� V�> �}�X� �.< �; �L��wL�~�6
XUdUb_WQ]i �KHW �HU�RJ �DK�PH�

� �Q"L��" Ph�� Q" ��w ��#�4�#z K#E6" Q" �\#� |9�L�~�6 ��
�#��W��#�zO" OK �T����. L�O"K 3�#p6 Py�LÇ� #. O#5J#X

�4p¼ KHWHURJDPRXV �P6�#.
�W��> �}X#��6 P��l�6 Q" j��� �K �$ OK ��w |W� P��l6 ��

�L��w�� P��l6 Æ�5�S��6O#2 � �W�> �K 3O�¼�.
XUdUb_WU^_ec �KHW �HU�R�MH �QH�XV� ��S�P5�
�O#5J#�X #�� ,�wP�6 4�p��w Ph�� Q" �y��#��� �L�Ä �"O"K

�V�#=5�#� ��y��#�  
XUdUb_WU^UcYc �KHW �HU�R�MHQ �̈ �VLV�

PHWDJHQHVLV� f ��
�	�W���> P���m |9�L�~���6
 DVH[XDO JHQHUDWLRQ f ��

�4p¼ KHWHURJHQHWLF
XUdUb_WUecYQ ��JRR�]H�DK� ��#[B {�5J" j�� P�
O#�BK �.#[� 3O�¼ Æ� �. ��#[B 3#Ç�PE6 ��� �$ OK �w

�L��\�� o�PE6
XUdUb_W_^i �KHW �HU�RJ �DK�QH�

KHWHURJHQHVLV� f

XUdUb_WbQVd �KHW �HU�R�JUDIW �� [HQRJUDIW� f

XUdUb_XU]QWW\edY^QdY_^ �KHW �HU�R�KHP �

DK�JORR �W¬�QD �VKXQ� ���X#��6�}z $
Æ� Q" s5[� ����6�}z #�� �}�X� �. ���zÆ� �#�4�X�P5�O"

�3�#p5� ���z �. s}Ã5� KPq
XUdUb_XU]_\icY^ ��KH�PRO �¬�VLQ�

����z ��. s}Ã5� 3#�"��F R�Pu �#�{�-}z �w ��R�~��� �Ä��
��" �KP.�� ��. Q" �L�$ K�>� �. �$ OK �w "O �"���z #. 3�#p5�
P�:" OK #�� L\#�. K�>�� �Ã�-e O�e �. 4X" �Ç�� ��R�~���

�L�$ K�>� �. ���X"R������"
XUdUb_Y]]e^Ydi ��¬�PX�Q¬�WH�

�}��X� ��. ����X"R������" P:" OK �w ����" 4�Ãa� �Ä�� ��
�K�\�� K#=�" Py�K ���z Q" ��"��F �#�{�}X

|9��
 K"Q��P. �S�5�$ �. ����" HX#2 �$ OK �w �5�Ãa� ��

Æ�S�~�6#2�������" 3"P��l�6 ��. P=��� 	#��S�6#2 #� �O"K
�4p¼ KHWHURLPPXQH �K�\��

XUdUb_[UbQd_`\Qcdi ��NHU �DK�WR�SODV �WH�

�L�\ �5qPz Py�K ���z �. s}Ã5� �KPq Q" �w ���Pu 4q#. L���2
�4X"

XUdUb_[Y^UcYc ��N¬�QH �VLV�

{#�F OK �#�4�#�z OK �W��> �#���Q���P�w R�#�5� ¿�Q�6
�Æ�5�#z�P5� �W��#zO" Æ� |�#Ç6

XUdUb_\_W_ec �KHW �HU�RO �DK�JXV� �È�~�P5�
�Ã�-�e Ph�KO��� ZI�. �"P�. ��w �5q#. Q" �L\ �5J#X ��

�K�\��� +�WE�
[HQRJHQHLF� f ��

XUdUb_\icYc �KHW �HU�RO �¬�VLV� �#�{�}X ��R=6 �R�~�P5�
�4p¼ KHWHURO\WLF �Py�K ���z ��R�~ �}�X� �. ���zÆ�

XUdUb_]UbYS �KHW �HU�R�PHU �LN�

4�X L�pX �K#� �. c."O Æ� s�Pe Q" �-_Ä L�"�Q �K#5XPq
�K�O�� O#w �. #���O�� KO�� OK �S"� ��" �j#I� |.#t�

XUdUb_]dQ`\QcYQ ��PHW�DK�SOD �]KDK�

��#y��. 4q#�. �$ �L�$ K�>� �. ��F#� �"P. �w �5q#. |�Ç[6
�4X"

XUdUb_]UdbYS ��PHW �ULN�

KRPHRPHWULF #�. ��$ #�. P�zOK #� �Q"L�" OK P��l6 �. b�.P�
�L��w �W�#t�

XUdUb_]Udb_`YQ ��P¨�WUR �SH�DK�

��[B �K OK O�� O#WÇ�" �K�. 3�#p5� {�5J"
XUdUb_]_b`X_cYc ��PRU�IR �VLV� �Q#XQ#. OK |�#Ç6

��5qO4XK Q" 4q#. #. 3�#p5� 3O�¼ �. O#5J#X #� �`ÄÆ�
XUdUb_]_b`X_ec ��PRU �IXV�

��Ã�-eP�m O#5J#X #� |Ç\ �nO���P5�
XUdUb_^_]_ec �KHW �HU�RQ �DK�PXV

o}5I�� ����"�u P�:'64E6 �w �A�$ �. �X#�\4W�Q OK ��
b�d�J OK ��w �A��$ �K�\��� �5p�z 4X"�L\ ¿u"� L\O

�4X" �KPw "L�2 ^_I6 3�#p5�
¿u"� Py�K KPq {P5�w P�:'64E6 �w �KPq �. �X#�[�"�O OK ��

�K�\�� �5pz 4X" �L\
XUdUb_^i]_ec ��¬�PXV�

��#���P�m
��>P5� � �Ã�-eP�m ��

XUdUb_�_cdU_`\Qcdi�KHW �HU�R�RV �WH�R�SODV �

WH� �Py�K��Pz�. s}Ã5�KPq �"�I5X" �}�X��. �5X�2��5X"
XUdUb_`XQW_c_]U ��IDJ�R�VÇRP� |��w "� �Ä��
K�>� �. Q�5�X��Ç�2 #� Q�5�X�z #q P:" OK �w ��X�2�5�X |J"K
OK "O �$ 3#��5E�� � K�\��� s�p}�6 ��Q�R�~ Æ� #. � L�$��

�L�K�� O"Pu ���R�$ �`� ½PÃ�



XUdUb_`XQWi � � � � � � � � � � � � � � � � ¤ <�2 � �#=�2 � L¼O#�B ¤ � � � � � � � � � � � � � � � � � XUh_cQ]Y^U

XUdUb_`XQWi �KHW �HU�RI �DK�MH� �. �>O#J �K#� �KP.
�K#�� �`� � Q�5�X��Ç�2 #� Q�5�X�z #q s�Pe Q" {�}X |J"K
��. ��w �}���w "� s�p}6 Q" V2 ��Q�R�~ �}�X� �. �L\ �KO�J

�4X" �L\ |�Ç[6 �zQ#6
XUdUb_`XY\ �KHW �HU�R�ILO�� P~��"Pz L�pX {�-}z ��
#�. �"O"L�#5�W2 P�#�X OK � #�|�q�P6��� #�. �#�W�" OK �w
^I�[� P�N�2x�O � P�l5�� �#���Q"L�" #. ��#�{��"Pz

�K�\��
KHWHURSKLOLF� f ��

XUdUb_`XY\YS �KHW �HU�R�ILO �LN� |�#�6 �"O"K ��
#��$ �"P. �A�$ #. 3�#p5� ��#��K#.�5�$ #� #��S�5�$ �.

�4X" �5q#� ]#_5J"
�KP�z�� x�O �~��Ã�x�O #. 3�#p5� �y�O #. �w �A�$ ��

XUdUb_`X_bYQ ��IRU�H�DK� �#�O�E� ��"�6#�
nN�F Q" V2 �Q"��� 4~#�F OK �L�#�� �u#�. �"P�. ��#���.

�4p¼ KHWHURSKRULF ���#��. �t�p}6 3#Ç�PE6
XUdUb_`XdXQ\]YQ �KHW �HU�RI�WKDO �PH�DK�

��[B �Kx�O OK #� ��#��. �#�O�E� 4�> OK 3�#p6
8UdUb_`XiUc �KHW �HU�RI �H�ÇH]� �#��Pw Q" �W�>

�L�5W� O"�I��#� �"O"L�#5W2 �K�O |y�" �w R�O K�6#�P6
XUdUb_`\QcYQ �KHW �HU�R�SOD �]KDK�

�Ã�-eP��m ��Ã�-e �#> �. �Ã�-eP�m 4q#. �L\ ��Ry�#>
�4p¼ KHWHURSODVWLF ��Ã�-e �#�{�}X |E� �K�.

SURJUHVVLYH RVVHRXV K� RVWHRPD FXWLV� f

XUdUb_`\_YTi ��SORL�GH�

���Q���Pw �Ã�-eP�m K"LÃ6 �K�. "O"K
XUdUb_`cYQ �KHW �HU�RS �VH�DK�

��[B �K OK P."P.#� ��#��.
XUdb_`i[^_cYc �KHW �HU�R�SLN�QR �VLV�

�3�#p5� �5�W�"K �K�. "O"K ��
��F"��� #� o}5I� �#���Q���Pw OK g�}l6 �K�. 3�#p5� ��
�p��� 4X" �Ç��� Q��Ç�2�P5�� ���Q���Pw Æ� o}5I�

�L\#. 	�L\ L�L[6
 4-9� #� 	�L\ o�Ã`6

�4p¼ KHWHURS\NQRWLF

XUdUb_cUheQ\ ��VHN�VKRR�DO� �|��WÇX�P5�
o~#I� V�> 3#_I[� �"O"K o~#I� V�> �. b�.P� ��

�o~#I� V�> 4�> OK #�
�KO"K |�#�6 o~#I� V�> KPq �. �W�> Ph� Q" �w �KPq ��

XUdUb_cYc �KHW �HU�R �VLV� 3#�"��F � �#�#�z 4�E>O"
#. �W�#t� OK 4p¼ L�B #� Æ� #. b#-6O" OK L�P-�� {�" |W�

��.#[� �6"M �#����X #� L~"� �#����X Q" Æ� P�
XUdUb_c`_b_ec �KHW �HU�RV �SR�UXV�

�L��w�� |9�L�~�6 �W�>P�m O�e�. �w O�1X" j�� �K �"O"K
XUdUb_ceWWUcdY_^ �KHW �HU�R�VXJ�MHV �FKXQ�

3O��¼ 	Py�#��OK KP�q ���Ã��
 Py�K KPq ��X Q" �w ���t}6
Q" �w K�J �. ��t}6 #� DXWRVXJJHVWLRQ n�JP.
 �KP�z��
KPq ��X Q" ��t}6   �	K�\�� �#=�" YK�J �. KPq K�J ��X

�Py�K
XUdUb_d_^YQ ��WR�QH�DK� #. �w �5�Ãa�
�4p¼ KHWHURWRQLF �K�\��^I[� ��6 #� O#[q 3"P��l6

XUdUb_d_`YQ ��WR�SH�DK� �5qPz O"Pu #� ��#> �.#>
��Ã�-eP��m |E�� OK 4q#�. Æ� K��>� �#�ZI�. 4XOK#���

�4p¼ KHWHURWRSLF
XUdUb_dbQ^c`\Q^dQdY_^ ��WUDQV �SODQ�WD �

VKXQ� �. O��#> Æ� Q" 4q#. {#t5�"
��[HQRJHQHLF WUDQVSODQWDWLRQ� 3�#p5� ���z Q" �O��#>

XUdUb_db_`XYS ��WUR �ILN� �K�J �. #Ç6" �LÄ
� �SP��" ���#6 �"P. �w K�\�� �5pz ��#��W��#zO"�PÇ�� �.

�L�O"K �.Pw �L\ �#�F" |Ç\ �. Q#�� R5�X
XUdUb_db_`YQ��WUR �SH�DK� �	�W�." P5X"
 �B�~
XUdUb_di`YS ��WLS�LN� j�� Æ� �. b�.P�

��$ �. s}Ã5� #� 3�#p5� j�� �_I[� �"O"K #� 3�#p5�
XUdUb_di`YSQ\ �WLS�¬�N
O� KHWHURW\SLF� f

XUdUb_hU^_ec �KHW �HU�RN �V¨�QXV� �K�.L��Q#��
��zL�Q �JPB �KPw |�#w �"P. �#.R�� Æ� Q" Z�. �.

XUdUb_jiW_cYdi �KHW �HU�R�]L�JRV �¬�WH�

	U��w�~
 �#y�#�> Æ� OK 3�#p5� �#�|~$ �K�. "O"K 4�Ãa�
�^I[� �zT�� Æ� KO�� OK �^I[�

�4p¼ KHWHUR]\JRXV
XUebYcdYS �KX�ULV �WLN� �L��wL�L[6 #� s��[6
�#�L���" P�q   �K��\ P=��� �R�B o[w �. �A�$ �3#t�tE6

����M #� �\�#w �#�Y�O �"�p\#Ç�
XUh�Q�� �Z\ KLÄ ��Ã� �. >*U�@ ��}w �R>
XUhQT �KHN �VDG�

�c-6P� #� �.#[� �L�L2 Z\ ,�wP6 Q" ���Pz ��
� 4�qPi #. �P_�Ä ��

XUhQTQSdi\i �KHN�VDK�GDN �WLO�H�

��"L�" Æ� OK 4[y�" Z\ �5\"K
XUhQ^U �KHN �VÇDQ� �L\ j#-\" �S�OL�� �Ä�� ��"Ry�

�L�$�� 4XK�. �#J 4p� P�dt6 Q" �w
XUh_[Y^QcU �KHN�VR�NL�QÇDV� �w ���R�$
j�P\ �}FP� �w 
 "O ��Ry� �.�SP�"P2 3#pWq ��Pz Æ� {#t5�"
���" �L�w��� R�~#6#�w 	4X" {�}X OK K"Q$ �#�Q�Ry� nP_�
�"O"K o}5I�� �#���Q�R��" 3O�¼ �. #�4q#. ��� OK ��R�$
�"P. 	,9 0�6
 �L-w ��Q�R�" �KO"K K�>�o}5I� 3#�¼�_J

�K�\�� �L��#� Q#��w�w�}z )-~#m �4X" �¼#_5J" Rw�}z
XUh_cQ]Y^U �KHN�VÇRV�DK�P ÇHQ�
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�Q�2P1��� � ���"P-�> 3O�¼ �. ��2�P6�Ç�6O�w LF Q" Z�.

�K�\�� #�0�6��q Q" �p�e � �S�OL�$ LF Q"Z�. L�~�6 {#�OK$

FXWDQHRXV O\PSKRLG K�

� ���~#�. 3#Ã�#�a #�. �"P��� �L}�> 3��5�J" Q" ���P��z

���JL. ��p�~ 3#Ã�#a ��-\ �X#�\4q#.

IRFDO QRGXODU K��)1+� ��JY�J O���6 �Ä��

�Q�P�X �.#[� � L-w r�PÄP2 O#�W. � O��L� 4pX

LQWUDYDVFXODU SDSLOODU\ HQGRWKHOLDO K�

KPp�� {�L� 3O�¼ �. ���Ã� �w �u�PÄ ��JY�J O���6 �Ä��

�4X" ��wO#X��T�$ �. ��-\ �4[y�" #� �KPz PX

QRGXODU K� RI WKH SURVWDWH

EHQLJQ SURVWDWLF K� f

YHUUXFRXV K� �EdX Æ�5X�2P1�� �Ã�#a

�"KP�� OK ���Ã�� �w �#�K b#I� x�OL�pX {��Ã� O�e�. �

�}�zQ ����XO#w Q#XZ�2 K�\�� O�_6 � L�$�� K�>� �. �W�

��}�zQ �Q�2P1��   �L\#.

Xi`Ub`\_YTi �KL�SHU�SORL �GH� �K�. "O"K ��L���}2P1��

�#��Ä��=�� 3O��¼ �. � {��Ã� Q" Z�. K"LÃ6 �. ��Q���Pw

�K�\�� �L�K ��"K �OL�X OK �w �A�$ P�h� {K#Ã5�P�m

Xi`Ub`^UQ �KL�SHUS�QH �DK�

�4p¼ K\SHUSQHLF �Vp�6 K"LÃ6 � s�Ä �Ã�-eP�m Z�"Rq"

Xi`Ub`_\QbYjQdY_^ �KL�SHU�SR �OHU�¬�]D ��VKXQ�

#[m �}�X� �. �L\ "L> �Ç�P5Ç~" SO#\ O"Lt� OK Z�"Rq" j�� P�

���#[m |�W�#52 3OLu OK R�� � �~�}X

Xi`Ub`_^UcYc ��SR�QH �VLV� 4�~#Ãq |�W�#52 �K��P.

�Rl�� P�[u �5wP�F Z��2 � �5wP�F ��F"��� L��F Q" Z���.

�4p¼ K\SHUSRQHWLF

Xi`Ub`_cYQ ��SR�]H�DK�

��#6�w )5-W� �"�O�K OK 3#Ã�#� �KO�J �Ã�-eP�m Z�"Rq"

Xi`Ub`_dQccU]YQ ��SRW�DK�VH �PH�DK�

K\SHUNDOHPLD� f

Xi`Ub`bQhYQ ��SUDN �VH�DK�

��O"Pu�. ��Ã�-eP�m 4�~#Ãq

Xi`UbRUdQ\Y`_`b_dUY^U]YQ ��SUH�ED �

WDK�OLS �R�SUR �WH�QH �PH�DK�

���J OK �#� 9/'/� #5. � �P2 �#����6�P2�1�~ �"R�� Z�"Rq"



Xi`Ub`b_Y^ce\Y^U]YQ � � � � � � ¤ 4p� � K#5p� � L¼O#�B ¤ � � � � � � � � � � � � Xi`UbcU^cYdYfYdi

Xi`Ub`b_Y^ce\Y^U]YQ ��SUR�LQ �VDK�O¬�QH ��

PH�DK� ���JOK �$ ��-\ K"��#� ��~�W�"�P2 �"R�� Z�"Rq"

Xi`Ub`b_\QSdY^U]YQ ��SUR�ODN �W¬�QH �PH�DK�

��~�" R�q�1�� ���K$ #. )-~#m �w ��J OK ��5w��P2 �"R��Z�"Rq"

�4p¼ K\SHUSURODFWLQHPLF �4X" �"P��

Xi`Ub`b_\Y^U]YQ ��SUR�O¬�QH �PH�DK�

Z�"R�q" #. �w ��JY�J �6#2�L�X"����$ j"��" Q" Æ� P� ��

�K�\��^I[� �L. 3#Ã�#� OK ��~�P2 �"R��

���J ��~�P2 �"R�� Z�"Rq" ��

Xi`Ub`b_cUhYQ ��SUR�VHN �VH�DK� � ���M {#l5\"

3#Ä�a��� �. ��>�6�. �#�. �. j�a�� Æ� �. bPp� �>�6

�Py�K

Xi`Ub`b_dU_cYc ��SUR�WH�R �VLV�

���"Nm ��SO OK ���6�P2 Z�"Rq" Q" �\#� �5�Ãa�

Xi`Ub`ibUhYQ ��SL�UHN �VH�DK� K\SHUWKHUPLD� f

�4p¼ K\SHUS\UHWLF K\SHUS\UH[LDO

PDOLJQDQW K� K\SHUWKHUPLD� f

Xi`UbbUQSdY_\edUY^Q\Yc ��UH�DN �VKH�RORR �WH�

¬�Q�OLV� �O"KO#. �"O�K OK �"L�I6 �qPe�K �zOR.

K#=�" ���6�~ � #Ç6 �#�4W�w �K#�Q K"LÃ6 K�>� |�~K �. �w

�"P��� K&* �"R��� �Ã�-eP�m �K�. �#. #. ���Ã� � K�\��

�4X"

Xi`UbbUQSdYfU ��UH�DN �WLY�

�3#Ç�PE6 �. �Ã�-e Q" Z�. Z�w "� �K"K �#[�

Xi`UbbUV\UhYQ ��UH�IOHN �VH�DK�

#�. ��w 3#Ç�PE�6 �. 4-W� {�5J" O#BK Z�w "� �K"K �#[�

�K�\��^I[� #�VÇ}qO L�L[6

DXWRQRPLF K� �KO#w�K" P. �"�}�F ���W�#6P1��

j#W6" Q" �\#� #��� �L\ H�X � KOKPX ��#[�2 ��F#� s�PÃ6

+#_�Ä" ;�P�J |E�� ��#. 3#Ã�#a #. �"P�� ��5wO � ��#9�

�O#wK�J �WÇ}qOP1��   ���#[F"

GHWUXVRU K� �}`Ä �a#-t�" 4�~#Ãq Z�"Rq"

�K�\�� �O"OK" �O#�5J"�. 8Ä#. �w ��#9� O�X�P6K

Xi`UbbU^Y^U]YQ ��UH�Q¬�QH �PH�DK�

��. P=��� 4X" �Ç��� ��w ���J OK ����O �"R��� Z�"R��q"

�K�\ ���W�#6P1�� � �W���P5X�L~$

Xi`UbbUc_^Q^SU ��UH] �R�QDQV�

�rK OK V�#��QO L�L[6

Xi`UbbUc`_^cYfU ��UH�VSRQ �VLY� �{#Ãq Z�.

Xi`UbcQ\YfQdY_^ ��VDO�¬�YD�VKXQ� SW\DOLVP� f

Xi`UbcQbS_cY^U]YQ ��VDKU �NR�V¬�QH �PH�

VDUFRVLQHPLD� f

Xi`UbcUSbUdY_^ ��VH�NUH �VKXQ� �LF Q" Z�. D\P6

Xi`UbcU^cYdYfYdi ��VHQ�V¬�WLY�¬�WH�

�A�$ �. 4-W� �L. �$ OK �w �P�N2Z�w "� P��l6 Q" �5�Ãa�

�L\ L�L[6 ����" Z�w "� L�w�� VF �>O#J |�#Ä�"��Ä�.

�#�Z��w "� � 4�X#�WF K#�KQ" �#�4�Ãa� �L�K�� �#[�

&RRPEV �*HOO �L�.�t-e �#�-� P. ���Ã� #��$ Q" |¼#F

K\SHUVHQVLWLYH �4�X#�WF K#��KQ"   �L��\��� ��Wt�6

�4p¼

DQWLERG\�PHGLDWHG K� �W\SH ,, K� ��

4l~ D�a�6 OK
 *HOO DQG &RRPEV FODVVLILFDWLRQ f

	FODVVLILFDWLRQ

#��K#.�5�$ �$ OK �w 4�X#WF K#�KQ" Q" j�� P� �. ��#z ��

��Ã� L�5W� ��~�" �#��dX"� 7 �#�4�X�p�~ �#> �.

�K�\�� r�e" ,,, #6 , j"��"

FHOO�PHGLDWHG K� �W\SH ,9K�

4l~ D�a�6 OK
 *HOO DQG &RRPEV FODVVLILFDWLRQ f

	FODVVLILFDWLRQ

FRQWDFW K� ,9 j�� 4�X#WF K#�KQ" �Ä��

Æ� 3#�¼�_J �"O"K ��#���\ �K#� #. 4X�2 U#�6 P:" OK �w

��X#�6 4�X#WF K#�KQ"   �K�\�� K#=�" �52#� #� �S�5�$

F\WRWR[LF K� �W\SH ,, K�

4l~ D�a�6 OK
 *HOO DQG &RRPEV FODVVLILFDWLRQ f

�Æ�Ww�6�5�X 4�X#WF K#�KQ"   	FODVVLILFDWLRQ

GHOD\HG K� �'+�� GHOD\HG�W\SH K� �'7+�

{��e 4Ä#�X �� #�6 �� �$ K#=�" �w 4�X#WF K#�KQ" �Ä��

��� � K�\��� K#=��" 7 �#�4�X�p���~ P��:" OK � L[w����

j�� 4�X#WF K#�KQ" �#�. �"P. �S"� ��" Q" ���Ã� �#��K#.�5�$

R�~�5�X � S#q�Pw #� �L\ {#Ãq � ��w�5�X �L\ K"Q$ |�#\ ,9

�5�F P6¿��X� O�e��. ��#�z �~� K�\��� �K#p5�X" ��t5W�

O"P�u �K#p5�X"KO�� ,9 j�� 4�X#WF K#�KQ" nK"P5� �"��Ä�.

��P�J'6 4�X#WF K#�KQ"   �KP�z��

LPPHGLDWH K�

*HOO DQG &RRPEV FODVVLILFDWLRQ fW\SH , K� ��

	FODVVLILFDWLRQ 4l~ D�a�6 OK


4e#�X� #�. � ¿�P�X 4�X#�WF K#��KQ" j�� P� �. ��#z ��

4Ä#X L�B #6 �t�uK L�B ½PÄ OK )���Ä �w #��K#.�5�$

K#��KQ" #�. ��w K�\�� �5pz 	,,, #6 , j��
 L�$�� K�>� �.

#�S#q�P�w #� � 7 �#�4�X�p�~ 4e#X� #. �#�4�X#WF

3�#p5� L�O"K Q#�� �#�Q Q�O L�B �. �w 	�P�J'6 #� ,9 j��


��O�q4�X#WF K#�KQ"   �4X"

LPPXQH FRPSOH[�PHGLDWHG K�

*HOO DQG &RRPEV FODVVLILFDWLRQ f�W\SH ,,, K�

	FODVVLILFDWLRQ 4l~ D�a�6 OK


7FHOO�PHGLDWHG K�

OK
 *HOO DQG &RRPEV FODVVLILFDWLRQ f �W\SH ,9 K

	FODVVLILFDWLRQ 4l~ D�a�6



Xi`Ubc_]^YQ � � � � � � � � � � � � � � � ¤ 4[� � K#5p� � L¼O#�B ¤ � � � � � � � � � � � � � Xi`UbdXi]Yc]

W\SH ,K� *HOO DQG &RRPEV FODVVLILFDWLRQ f

	FODVVLILFDWLRQ 4l~ D�a�6 OK


W\SH ,, K� *HOO DQG &RRPEV FODVVLILFDWLRQ f

	FODVVLILFDWLRQ 4l~ D�a�6 OK


W\SH ,,, K� *HOO DQG &RRPEV FODVVLILFDWLRQ f

	FODVVLILFDWLRQ 4l~ D�a�6 OK


W\SH ,9K� *HOO DQG &RRPEV FODVVLILFDWLRQ f

	FODVVLILFDWLRQ 4l~ D�a�6 OK


Xi`Ubc_]^YQ ��VRP �QH�DK�

��zK�~$ +"�J #� +"�J �"R�� Z�"Rq"

Xi`Ubc_]^_\U^SU ��VRP �QR�OHQV�

K\SHUVRPQLD� f

Xi`Ubc`\U^Yc] ��VSOHQ �L]P� ��W��}1X" P1��

P¼#��Ä K�-��w �. P=�� �w {#Ee Æ�5�~��� KPÇ}�Ä L�L[6

�L\ ÈOR. � �"�I5X" Rl� �#�{�}X Z�"Rq" �d�E� ��J

�K�\�� {#Ee

Xi`UbcdXU^YQ ��VWKH �QH�DK�

�4p¼ K\SHUVWKHQLF ��}`Ä K#�Q �5�W���6 #� 3OLu

Xi`UbcdY]e\QdY_^ ��VWLP�X�O�VKXQ�

�ZI. #� �`ÄÆ� LF Q" Z�. Æ�PE6

FRQWUROOHG RYDULDQ K� ��#��O"K {P5�w 4E6 R��=6

Q" �K#��Q K"LÃ�6 �}��X� ��. �O"NzÆ�I6 �#t~" O�h���. �w

C#�t~ {#�5�F" Z�"R�q" �=�5��OK � ���"L�I�6 �#�{�Ç�~�q

�L�"�L\ �F"Pe

Xi`UbdU\_bYc] ��WH�ORU�L]P�

�ZI. #� �`Ä �K �#�� �}¼#q �Ã�-eP�m Z�"Rq"

RFXODU K�� RUELWDO K� �K ��. �}¼#q Z�"Rq"

� {#�\#q���" Pw #� {#��"Pw�L��}w Q�5X�" V�K #. )-~#m �w �[B

�4X" �"P�� ���M {�5J" #. ��#z

Xi`UbdU^cY_^ ��WHQ �VKXQ� ����W�#6P1��

4X" �Ç�� ���W�#6P1�� ���#�P\ ��J O#[q O"L�#2 �K�. �#.

�X#�X" ���W�#6P1���
 L\#�. �5�\"L� �"�L\ �5J#�\ 4}Ä

K�\ K#=�" Py�K �#��O#��. #. �"P�� #� � 	��~�" #� Æ�6#2��L�"

��O#[qP2 ��J �O#[qP2   �	����#: ���W�#6P1��


DFFHOHUDWHG K� �L��P[�2 ���W�#6P1��

��JL. ���W�#6P1�� Q" �\#� �[B �6 r�PÄ3"P��l6 #. �"P��

��L\ ¿�PW6 �O#[qP2   ��2#2 �K" K�>� ��L. #�"

DGUHQDO K� {#�OK$ O���6 #. �"P�� �O#[qP2

�{#�OK$ �O#[qP2   �#�L���Ç�6O�w�~" P��� �L��wD\P6

ERUGHUOLQH K� ��#z �$ OK �w �~�5J"

�K�LE�� OK ��#�z � �Ã�-�e �K�LE�� OK ��#�P\ ��J O#[q

����.#��. �O#[qP2   �KP�z�� O"Pu ��W�#6P1��

*ROGEODWW K� ����W�#6P1�� �3�.L}z ���W�#6P1��

�K�\�� K#=�" 3�.L}z ��}w �}�X� �. �[�#�Q$ O�e�. �w

ODELOH K� �O"L�#2#� �O#[qP2  

ERUGHUOLQH K� f

PDOLJQDQW K� �"P�� L�L\ ��W�#6P1�� 4�Ãa�

��Ia �u�PÄ �L��K �R�P��J 3#Ã�#a ��[B �6 �2#2 �K" #.

�0B �d. �q�P6P1�� #�{��P6O$ �ÆB�w �#��#�P\ �zL\

���JL. 	�O#[qP2
 ���W�#6P1��   �L. ��z $ Z�2

RFXODU K� �[B |J"K O#[q O"L�#2 �K�. �#.

��w�}�z nPe �. 4X" �Ç�� �w ��w�}z ���Ä P�#X +#�m OK

�L�#�. �u#. 4qP[�2 ��L. #� � L�w 4qP[�2 ��R� �K#X

SRUWDO K� Z�"Rq" �3O�2 ���W�#6P1��

�+#. ���W�#6P1��   �+#. ��JYKPz O#[q �Ã�-eP�m

SXOPRQDU\ K� �P���~�2 ���W�#6P1��

������O ����J YKP��z OK O#��[q �Ã�-eP����m Z�"R����q"

����O ���W�#6P1��  

UHQDO K� �O#��. #. �"P�� ���W�#6P1��

����[�" O#�2 ���ÇW�" Q" ����Ä #. �w �$ Q" �\#� #� ���}w

����}w ���W�#6P1��   �4X" �"P��

UHQRYDVFXODU K� �O#��. Q" �\#� ���W�#6P1��

����}w r�PÄ ���W�#6P1��   ����}w �#��#�P\ �K"LW�"

V\VWHPLF YHQRXV K� �L�O� O#[q Z�"Rq"

P~��z�S �#�L��O� �L�#�[� �}��X� ��. ���Ã� �w Æ��5W�X

��L�O� Æ��5W�X ���W�#6P1��   �K�\�� �K"K ^�I[6

Xi`UbdU^cYfU ��WHQ �VLY� ���W�#6P1��

�K�\��^I[� ��J O#[q Z�"Rq" #. �w �A�$ ��

���J �O#[qP2 �. �5-� KPq ��

Xi`UbdXUS_cYc ��WKH�NR �VLV� � �Q�2P1��

�#��P5�X" �}�J"K ��� �#�{�}X LF Q" Z�. ���X"R����6�~

��"L�I6

Xi`UbdXU\YQ ��WKH �OH�DK� SRO\WKHOLD� f

Xi`UbdXUb]Q\WUcYQ ��WKHU �PDO�MH �]H�DK�

�3O"PF �. 4-W� �Ã�-eP�m 4�X#WF

Xi`UbdXUb]YQ ��WKHU �PH�DK� ���P6P1��

�K#�Q O#�W. O"Lt� �. �L. �#�K Z�"Rq" �K\SHUS\UH[LD f

�4p¼ K\SHUWKHUPLF K\SHUWKHUPDO

PDOLJQDQW K� ,~#m ���Q�6" �:O" {�5J"

K#=�" L�P�z�� O"Pu ����Ä �\���. 4E6 �w ��"O#��. OK �w

����Ä #. �w �L. �#�K ��#�z #� � ¿�PX Z�"Rq" #. � K�\��

�"P��� ���`�Ä �5pX ���Ã� � ���`Ä �W�~�.#5� Z�"Rq"

���JL. ��P6P1��   �K�\�� �5J#�\ 4X"

Xi`UbdXi]YQ ��WKL�PH�DK�

��zKQ�#=��   �LF Q" Z�. �#=�� Q"P." ��

���#��1�� �.Æ�KR� LF Q" Z�. 4�~#Ãq ��

�4p¼ 	�KQ �#=��
 K\SHUWK\PLF

Xi`UbdXi]Yc] ��WKL�PL]P�



Xi`UbdXib_YTYc] � � � � � � � � � � � � � ¤ �� � K#5p� � L¼O#�B ¤ � � � � � � � � � � � � � � � Xi`^_Q^Q\icYc

�U���6 �Lm LF Q" Z�. 4�~#Ãq

Xi`UbdXib_YTYc] ��WKL�URLG�L]P� ��W�L���P�6P1��

� P6"�z �W�~�.#5� Z�"Rq" #. �w L���P�6 �Lm LF Q"Z�. 4�~#Ãq

^I[� ��6" Pw �W�~�.#5� � O#wK�J �-_Ä �5W�X 3��5J"

�4p¼ K\SHUWK\URLG �L���P�6 �O#wP2   �K�\��

Xi`Ubd_^YQ ��WR�QH�DK� ����6P1��

4��#t� Z�"Rq" ��5}ÇX" 3�`Ä LF Q" Z�. ��6 Q" �5�Ãa�

�	��X#2
 {#ÃqP�m �L\ �L�[w P."P. OK 3�`Ä

Xi`Ubd_^YS ��WRQ �LN� �Æ���6P1��

�KO"K 4~�KZ[w #� ��6 Z�"Rq" P. ��

#. �W�#t�KO�� {�}E� Q" P6�#. Æ�6��X" O#[q #. �~�}E� ��

��$

Xi`Ubd_^YSYdi ��WR�QLV �¬�WH�

��K�. Æ���6P1�� 4�p�w #� 4�Ãa�

Xi`UbdbYSX_cYc ��WU¬�NR �VLV� �Q�Ç�P6P1��

�L��w �W�#t� KLUVXWLVP #. ��� L\O LF Q" Z�. Z�"Rq"

Xi`UbdbYW\iSUbYTU]YQ ��WUL�JOLV�HU�L�GH �
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�4p¼ �	�R�Pm
 LQVWLQFWLYH
GHDWK L� �R�Pm |�#�6 �. ��#Ç�"�O OK

�ÈP� �R�Pm   �K�\�� r�e" ÈP� � ��R=6 �"P. UOP�K
KHUG L� OK �5\"K O�`F �. |�#�6 #� �R�Pm
�6L�tÄ � ��"P>" �#�KO"L�#5X" #. �5\"K 4t.#d� � ��Pz Æ�

���"Pz ��Pz ��"Pz¿�>   ��$
OLIH L� �W��#zO" �L�Q#X 3��#�6 ��#�6 �. ��#Ç�"�O OK
�K�\��� r��e" ����z � KP�q �5�\"L��y� �L�Q � gpF �"P.

��zL�Q �R�Pm  
Y^cdYdedY_^Q\YjQdY_^ �LQ�VW¬�WRR �VKXQ�DO�¬�

]D�VKXQ� RwP� OK O#��. �L\ �P5W. #� �KPw �P5W. ��
�	���"�O �#��OK )-~#�m
 �#��OK �"P�. �5�\"L��. 4-u"P�

��KPw ��#5XO#��6  
�P5�W. �#5XO#���. OK �����e 3L�� �. �w ��"O#��. OK ��
� �WX��� ��. 4-�W� L�L�\ �y5�W."� K#=�" �. L�"�L\
�$ {��Ã� �P�Q�O O��" � L�5W� �P5W. �$ OK �w �K#��

�K�\�� r�e"
Y^cdbe]U^d �LQ�VWUÇÇRR�PHQW�

��#y5XK #� �}�X� O"R." j�� P�
Y^cdbe]U^dQ\ �LQ�VWUÇÇRR�PHQ �W
O�

�K�\�� �#=�" #��$ �}�X� �. �w �A�$ #� #�O"R." �. b�.P� ��
��O"R."  

�=�5� Æ� �. �L�XO �"P. �"�}�X� 3O�¼�. �KPw |�Ä ��
�]#J

Y^cdbe]U^dQdY_^ �LQ�VWUÇÇRR�PHQ�WD �VKXQ�

�K��\ �#=��" O"R�." �}��X� ��. �w �O#w �#�O"R." Q" �K#p5X" ��
��PzO"R."  

O"P�u �K#p5�X" KO��� �¼#J nL� #. �w #�O"R." Q" ���Pz ��
�L�P�z��

Y^ceTQdU �LQ�VRR �GÇDW�

�L�"�5q#� ¿�=6 ���X"K�W��" s�Pe Q" �w �K"��
Y^ceTQdY_^ ��VRR�GD �VKXQ�

�#���}w OK �9� ��J Q" s5[� K"�� ¿�=6
Y^ceVVYSYU^Si ��VDK�ILVK �LQ�VH� �#=�" OK ��"�6#�

��5�#pw�. ^t� ��#XO#�   ��L\ {#�Ä" o�#i� � KPÇ}�Ä
DGUHQDO L� ���}w r�q �Lm 4�~#Ãq �Ã�-eP�m Z�#w ��

K\SRDGUHQDOLVP� f �{#�OK$ ��#XO#�
DGUHQRFRUWLFDO L� f ��

DGUHQRFRUWLFDO L� D\P6 �Ã�-eP�m Z�#w
�w �A�$ P�h� ��}w r�q�Lm P[u �}�X� �. #�L���P5X"�Ç�6O�w

�K�\�� �L�K ��W�K$ �O#��. OK
DRUWLF L� 4X" 3O#-Ä �w 3O��$ ��#XO#�
�$ |�#w #� �L\ �5W. #. �"P�� O�.R� �A�OK ^u#� KPÇ}�Ä Q"

�K�\�� 0B �d. �. 3O��$ Q" ��J 4[zP. �. P=�� �w
FDUGLDF L� KHDUW IDLOXUH� f

��-}u ��#XO#�  
FRURQDU\ L� �,}u P��Pw r�PÄ Q" ��J �#�P> Z�#w

�P��Pw ��#XO#�  
L� RI WKH H[WHUQL �>O#J 3�`Ä3OLuZ�#w

�K�\�� #�O�q�Q" �. P=�� �w �[B
LOHRFHFDO L� {#ÇX��}�" �A�OK ��"�6#�

����}�" |J"K �. ��ÇX Q" K"�� 4[zQ#. Q" �P�z�}> OK
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L� RI WKH LQWHUQL 3�`Ä �q#w #� 3OLu
�K�\�� #�O�q�Rz " �. P=�� �w �[B �}J"K

PLWUDO L� �"P�� {"P5�� �A�OK KPÇ}�Ä ^t�
�A��OK Q" ��J �KQ V2 �. P=�� �w �$ ^u#� �L\ �5W. #.

�K�\�� O�.R�
SXOPRQDU\ L� #. �"P�� ���O �A�OK KPÇ}�Ä ^t�
O�.R� �A�OK Q" ��J �KQ V2 8Ä#. �w �$ |�#w #� �L\ �5W.

�K�\��
WK\URLG L� K\SRWK\URLGLVP� f

WULFXVSLG L� L�1X�w �P6�A�OK KPÇ}�Ä ^t�
Q" ���J �KQ V2 8Ä#�. ��w �$ |�#w #� �L\ �5W. #. �"P��
O#. �q#a" �. ���#: {�5J" ��" ���Ã� �K�\�� O�.R� �A�OK

�4X" Æ�~�5W�X
YDOYXODU L� �-}u �A�OK Æ� KPÇ}�Ä {�5J" ��
�A�OK ��#XO#� �. P=�� �w �$ |�#w #� �L\ �5W. #. �"P��

�K�\�� ��J �KQ V2 �
YHQRXV L� f ��

YHORSKDU\QJHDO L� {#�T�O#q �~��L\ �5W. OK ��#XO#�
P=�� �w �P�m � ���`Ä KPÇ}�Ä {�5J" �#w n#Ç\ Q" �\#�

�K�\�� �}Ç6 OK ^t� �.
YHQRXV L� �"P�� �L�O� �#��A�OK 4�#pw �LÄ
��L�O� �K"   �K�\�� �K" �. P=�� �w �L�O� S#�OK {�5J" #.
YHUWHEUREDVLODU L� Rl� �u#X �"ONz ��ÇW�"

�O��Q#. #� �"�P�� �#�P\ �y�6 Q" �\#� �AI� �
Y^ceVV\QdY_^ ��VDK�IOD �VKXQ�

��L. �PpF Æ� |J"K �. Q#z #� O#I. OK�2 �L�\#2 ��
�O#=�� |�J"K ��. ¿�#�� #�� �OK�2 �#��O"K �KPw KO"� ��

�{�X�P�$ P�h� �}�#X� #. �Wp�6
SHULUHQDO L� ��}w n"Pe" OK "�� s�OR6

�{#�OK$ KLm Æ�q"Pz��K"O ���#Ã� O�h�� �.
WXEDO L�

�	WHVW �S"� D�a�6 OK
 5XELQ
V WHVW f
Y^ce\Q �LQ�VÇÇRR�ODK� >/�@ ���W��"

�	LQVXODH �¿�>

�|Ç\ �"�P�R> �#�5J#X Æ� ��

�-�#> �Rl� �PpF ow �w Rl�VÇ6O�w |Ç\ �9}9� ��F#� ��
�L�K�� |�Ç[6 "O

Y^ce\Qb ��VÇÇRR�OHU�

�V�#�Py�� P�"R> L��#� �P�R> #� ��W��" �. b�.P�
Y^ce\QdY_^ �LQ�VÇÇRR�OD �VKXQ�

K"Q$ #� K�O� Q" �w �¼#J K"�� #. �L. #� #`q �K��� �e#F" ��
�L�w�� �P�z�}> �Ç�P5Ç~" �SP�" #� �Ã\" �L\

�KP�z�� O"Pu �K#p5X"KO�� r�q O�h�� �. �w �"�K#� ��
Y^ce\Y^ �LQ�VÇÇRR�OLQ� ���~�W�"

P��"R�> �#5�. �#�{�}��X OK ���w ����6�P��2 ���O���� ��
�}¼" ���O�� �K�\�� �5J#X ��~�W�"�P2 Q" V�#�Py��
Z�"R�q" ��. HX#�2 OK �w �L. Q#X � 4J�X �L��w��h�6
�K�\��� D\P�6 ���J �����$ �#�L��X" #�� Rw�}z 4h}m
����$ �#�L�X" +N> � Rw�}z �L\ �P�JM ,>�� ��~�W�"
Q" � L�K��� Z�"R�q" "O L�1��~ � ���6�P�2 R5��X K�\��

�KO�$�� |�Ä �. 4Ã�#�� R�S����w�}z � R�~�1�~
�~"��6 #. ,�wP6�� #� � ��#z �w�J ��~�W�" Q" �"�KO�"Pq ��
O#w �. ��P�\ 4.#�K �#�OK OK �w ��#W�" ��~�W�" �. ��-\
j��� ��X �. 4�~#Ãq 3L� � j�P\ 4ÄPX U#X"P. K�O��

�K�\�� ��Wt6 P:�"|��e � P:�"cX�5� P:�"¿�PX
�5q#�� |�LÃ6 � P:�" ¿�PX ��~�W�" �Ä�� �O��zO ��~�W�" ��

�K�\�� ���6 �w�J #� ��#z {#5W�Pw ��~�W�" Q" �w
L� DVSDUW ��#W�" ��~�W�" P:�" ¿�PX È�~#�$

�K�\�� L�~�6 ,�wP6�� '1$ �O�#�q #. �w
EXIIHUHG L�� KXPDQ

�}�X� �. �T���. � 4X" �L\ Pq#. 3#pWq #. �w ��#W�" ��~�W�"
�K�\�� R��=6 ��"L� ���Q�p�" �#�0�2

H[WHQGHG L� ]LQF VXVSHQVLRQ ��~�W�" �Ä��
|Ç\ �. �w ��#W�" #� �w�J ��#z ��~�W�" |�#\ P:" |��e

�4X" K�>��Æ��Q ��~�W�" ÈOR. �#�O�}.
L� JODUJLQH

L�~��6 ,�wP6��� '1$ �O�#��q #. �w ��#W�" ��~�W�" È�~#�$
K"Q$ 4J"��Ç� � �5W�$ 3O�¼�. 4Ä#X �� 3L� OK � K�\��

�K�\��
L� KXPDQ ��~�W�" �.#[� ���6�P2 �Ä��
#� � ���R�$ P:" s�Pe Q" � v�J ��~�W�" Q" �w �#W�" U"PÇ�#2
��. ,�wP6��� '1$ �#��Y�O s�Pe Q" �Ä#�¼ 3O�¼ �.
O���zO ��~��W�" �KO�"Pq P. ]#J O�e�. ��#z �L�$�� 4XK
���#W�" ��~�W�"   �K�\�� r�e" ���6�P2 ��" P:�" ¿�PX

LVRSKDQH L� VXVSHQVLRQ ��#q�R�" ��~�W�" s�}Ã6
#�� �w��J ��#�z ��~��W�" Q" |Ç[5�� P:�"cX�5� ��~�W�"
3#p~��X � ��O L�P}�w #�. VÇ}1��w 3O��¼ ��. ��w ��#W�"

�KO"K K�>� ���#6�P2
/HQWH L� �4�~ ��~�W�"

�Æ��Q ��~�W�" �t�}Ã6 �#��KO�"Pq �6O#=6 �#�
L� OLVSUR ��P1W�~ ��~�W�"
'1$ �O�#��q #�. ��w ��#�W�" ��~��W�" P�:�" ¿�PX È�~#�$

�K�\�� �5J#X ,�wP6��
13+ L�� LVRSKDQH L� VXVSHQVLRQ� f

SURPSW L� ]LQF VXVSHQVLRQ ��~�W�" �Ä��
O�h��� ��. ��w �w�J #� ��#z ��~�W�" Q" |Ç[5� P:�"¿�PX
�K�Rq" �$ �. ��O L�P}w |Ç\ ��L. ��~�W�" Q" �t�}Ã6 K#=�"

�4X" �L\
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6HPLOHQWH L� �4�~ ��X ��~�W�"

SURPSW LQVXOLQH ]LQH VXVSHQVLRQ�

8OWUDOHQWH L� �4�~"P5~�" ��~�W�"
H[WHQGHG LQVXOLQ ]LQF VXVSHQVLRQ

L� ]LQF VXVSHQVLRQ P:�"cX�5� ��~�W�" �Ä��
�q#a" �$ �. ��O Æ�� �w ��#W�" #� �w�J ��~�W�" Q" |Ç[5�
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Y^ce\Y^_WU^UcYc �LQ�VÇÇRR�OLQ�R�MHQ �̈ �VLV�
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Y^ce\Y^_]Q �LQ�VÇÇRR�OLQ�R �PDK� �#����~�W�"
���Ã�� ��w �LÃ��~"Q�~ P��"R�> �#5�. �#�{�}�X O���6 �Ä��
|}Ä Q" #����~�W�" �L��w�� D\P6 ��~�W�" � L�5W� ��JY�J

�4X" ��W�}z�1�� K#=�" �}¼"
Y^ce\Y^_`U^YS �LQ�VÇÇRR�OLQ�R�SH �QLN�

Z�#�w ��. b�.P�� #� ��J �#�P> ��~�W�" �"R�� OK Z�#w
�O�.R�

Y^ce\YdYc �LQ�VÇÇRR�OL�WLV� C#[6O"
�.#�5~" Z�w "� K�>�{#�5F" �wV�#�Py�� P�"R>Æ�5�X�p�~

�KQ#X�� CPd� "O ����" #�
Y^cecSU`dYRY\Ydi �LQ�VDK�VHS �W¬�ELO�LW�H�

�����" ��5qPy� O"Pu P�:'6 4E6 4�Ãa�
Y^dQ[U �LQ�WÇDN�� �}�X� �. �w �K"��
��$ Q" ��#�4���w #�� L��\��� nP_��� � 4q#���OK �L��.

�nP_� 4q#�OK  
Y^dUWbQdY_^ �LQ�W¨�JUD �VKXQ�

DQDEROLVP� f ��
FRRUGLQDWLRQ� f ��
DVVLPLODWLRQ� f ��

#�. 	�L���K
 �P5�w #�. Æ� �Ç�5��S K"�� �Q#Xx��#�� ��
�	�L�P�z 
 �Py�K ��Q���Pw

Y^dUWbY^ �LQ�W¨�JULQ� ���Py5��"
{�}�X �zL�-�WB �#��L�P��z �K"��#�J �#`�Ä" Q" Æ� P���
E � D L�512�}�2 �P�=��Q Æ� Q" �"L�w P�� �w Æ�P��K�P5�
�. {�}X � {�}X �. {�}X 3�#Ãp�" � |Ãq OK � L�"�L\ |�Ç[6

�L��w�� 4e#X� �~�}X ;O#J VÇ�P6#�
Y^dUWe]U^d �LQ�WHJ �X�PHQW� ���#> #� Z\�2
FRPPRQ L�

�#��$ ��#�a �o}5I� �#���� |�#\ 4X�2 #� �L. Z\�2
Y^dUWe]U^dQbi �LQ�WHJ�X�PHQ �W¨�UH�

��$ Q" |Ç[5� #� 4X�2 �. b�.P� ��
��KPw |�Ä Z\�2 Æ� 3O�¼ �. ��

Y^dUWe]U^de] ��WXP� >/�@ LQWHJXPHQW� f

Y^dU\\USd �LQ�W¬�OHNW�

��#W�" �td�� PÇp6 ���tÄ ��P�� ��M
Y^dU\\USdeQ\YjQdY_^ �LQ�W¨�OHN �FKRR�DO�¬�

]D�VKXQ� �$ OK �w �#z $K�J#� �Ä#qK �W��#Ç� �Ä��
Æ�PE6 Æ� #. ��>"�� Q" +#�5>" O�h�� �. �\"P6|�~K Q" KPq
OK � P�y�K �"QUP5�X" |��"�Ä #� �pe#Ä K#`6 L��#\�J#�
��>��6   �L�w��� �K#p5�X" +"Pd�a" |.#t�� OK j#qK �=�5�

��QO��[�L�" �}tÄ
Y^dU^dY_^ �LQ�WHQ �VKXQ� KHDOLQJ� f ����P6 Y�O ��

�4�� L_u   ���#�� K�_t� #� nL� ��
Y^dUb � ���. ��#��OK ��Ã� �. >/�@ ��}w �R>
Y^dUbQSdY_^ �LQ�WHU�DN �VKXQ� 4�p�w
Z�w �#��   �Py�LÇ� P. R�B L�B #� �K P�:'6 L��"Pq #� 4�Ãa�

�Z�w "� �Z�w |J"L6 |�#Ã6 {#Ãp�" � |Ãq
GUXJ L� #� ��$O#w P. �O"K Æ� P:"
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 �O"K 4��X
Y^dUbQ\fU_\Qb ��DO�YH�R�ODU�

��~���~$ ��.   �#�{���~$ ��. OK
Y^dUbQbdYSe\Qb ��DKU�WLN �X�ODU�

��}_p� ��.   �KO"K O"Pu �}_p� C�dX ��. OK �w �A�$
Y^dUbQdbYQ\ ��D�WUH�DO�

��R�}�K ��.   �KO"K O"Pu ,}u �#�R�}�K ��. OK �w �A�$
Y^dUbRbQY^ �LQ�WHU�EU ÇDQ��

WKDODPHQFHSKDORQ� f ��
GLHQFHSKDORQ� f ��

Y^dUbSQ\Qbi� Y^dUbSQ\QdUT �LQ�WHU �NDK�ODU �H�LQ�

WHU�NDK�OD �WHG�

��5qPz O"Pu �R�B �#�� OK ��R�B �#�� OK �L\ �KPw �Pq
Y^dUbSQ`Y\\Qbi �LQ�WHU�NDS �¬�ODU�H�

��zP��� ��.   �KO"K O"Pu #�ÈP��� ��. OK �w �A�$
Y^dUbSQb`Q\ ��NDKU �S�O�

��A� ��.   �KO"K O"Pu 4XK @� �#��"�I5X" ��. OK �w �A�$
Y^dUbSQbdY\QWY^_ec �LQ�WHU�NDKU �W¬�ODM�¬�QXV�

��q�P`m ��.
Y^dUbSQfUb^_ec ��NDY�HU�QXV�

��"�PpF ��.   �KO"K O"Pu �PpF �K ��. OK �w �A�$
Y^dUbSU\\e\Qb ��VHO�X�ODU�

��~�}X ��.   �KO"K O"Pu #�{�}X ��. OK �w �A�$
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O� �L�K �K ��. OK �w �A�$

��"�L�K ��.   �KO"K O"Pu
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O�

�KO"K 4~�KUPt� OK �9� 3��F ��. �#��O�K P.
Y^dUbSebbU^d ��NXU �HQW�

��$ P�X �K"K P��l6 � Py�K �O#��. {�e OK j�u�
Y^dUbSec`Y^W ��NXVS �LQJ� �#�0X#w �S�}w "

�|.#t� Æq �#��"L�K �y5qO �Pq #. ÆqÆ� ��"L�K
Y^dUbTU^dQ\ ��GHQ �W
O�

���"L��K U�uÆ� O�#=� �#��"L�K {#��Rz�P2 C�dX OK �A�$
���"L�K ��.   �KO"K O"Pu

Y^dUbTU^dYe] ��GHQ �VKH�XP�

�{#��Rz�P2P5��" �#`q
Y^dUbTYWYdQdY_^ ��GLM�¬�WD�VKXQ� �5W. �� �. ��

�|Ç\ �5[y�" L�"�Q �}�X� �. o}5I� ZI. �K �L\
�|Ç\ �5[y�" L�"�Q Q" Æ� P� ��

Y^dUbVQSU �LQ�WHU�IÇDV� �#�� QP�
�cX"� ��#�� DdX QP� vP5[� |_q   ��}FP� #� �5W�X �K

�4p¼  LQWHUIDFLDO
Y^dUbVQcSYSe\Qb �LQ�WHU�IDK�VLN �X�OHU�

�KO"K O"Pu �� O�#=� 3#=5XK ��. OK �A�$
Y^dUbVU]_bQ\ ��IHP�RU�DO� �KO"K O"Pu �"O�K ��. OK �A�$
Y^dUbVUb_^ �96>� ��IÇHU �RQ� ���PqP5��"
s�Pe Q" #��$ L�~�6 �w #����6�P2�Ç�}z ��Pz Æ� Q" �"Lw P�
� �~�}�X |�J"K �#�|�y�" #�� #�$�Q�6�P�2 �X�P��� 4��pÄ
4�~#Ãq � K�\�� Æ�PE6 #��$ �#���Ww�6�L�" � #��P5w #.
�����" ��h��6 �#�KPÇ}��Ä Q" � L�w��� {#�Ä" �X�P��La
|J"K �X�P��P�m �#�|y�" L\O #���PqP5��" �4X" O"KO�JP.
#�. b#-�6O" �#�-�� P. #���PqP5��" �L��w�� O#�� R�� "O �~�}X
� J E D j"��" �. �#\KPÇ}�Ä �]#J �L��wL�~�6 �#�{�}X
L���"�6��� ��"��F �#�{�}X ��� �5-~" �L��\�� ��Wt6 Z
Æ� Q"Z�. L�~�6 �. OK#u #��$ Q" �`Ã. � L��w L�~�6 ��PqP5��"
�#���PqP5���" ����O"K �#���KO�" P�q �L�5W� ��PqP5��" j��
 L�DOID�Q�  L�DOID��E  L�DOID��D |9��
 �Ä#�¼ #� �Ã�-e
 L�EHWD��E  L�EHWD��D  L�DOIDFRQ��  L�DOID�Q�
Z��w "� �L��w|�LÃ6 � �#ePXLa �"��Ä �. 	L�JDPPD��E

�L�P�z�� O"Pu �K#p5X"KO�� Æ�S�~��.
Y^dUbW\_Re\Qb ��JORE�X�ODU� ��. OK �w �A�$

��~�-}z ��.   ��"L�K ;#Ä OK �9� KO"K O"Pu #�{�-}z
Y^dUbW\edUQ\ ��JORR�WH�DO�

�KO"K O"Pu �X#. �K ��. OK �w �A�$ �LQWHUQDWDO f
Y^dUbYSdQ\ ��LN�W
O� �L�K�� GO 3��F ��. OK �w �A�$
Y^dUb[Y^UcYc ��N¬�QH �VLV�

�KO"K O"Pu Q��� ��Wt6 ����K � ��~�" ��. OK �w �"�O�K
Y^dUb\Ue[Y^ �LQ�WHU�ORR �NLQ� Æ�P�S �"�S"� ���w�~P5��"
Q" ��Ä"��" �}�X� �. �w �O#wL�B �#���w�5�X Q" ���Pz �"P.
#��$ 3"P:" � L��\�� �5J#X L���p�~P�m � L���p�~ �#�{�}X

�L�K�� GO Q#Xo�~ �5W�X |J"K OK �K�LF #6 |u"LF
L���,/��� ��� ��w�~P5��"
Æ�PE6 �. HX#2 OK 7�#�{�}X �}�X� �. �w ��w�~P5��" �Ä��
����" Z�w "� ��h�6 P. �K�\�� L�~�6 Æ��S�5�� #� Æ��S�5�$
Q" s5[� �#���w�5�X R5�X �7 �#�~�}X P�9Ç6 � KO"Nz�� P:"
KPÇ}�Ä � L\O Æ�PE6 ,>�� R�� � L�w�� Æ�PE6 "O7 {�}X
�w �"�L�[w �#�~�}X L�~�6 �"P. 1. �#�{�}X Æ�5�~�5�X
R5��X L�\O |�#�Ä � K�\�� L��\�� {#Ãq ��w�p�~ �}�X� �.
�Ç�� � 4X" O�.R�R5�X vPE� � % �#�{�}X OK �K#.�5�$
�S�5�$ #. �L\ {#Ãq7�#�{�}X OK Q�52�2$ L�L[6 8Ä#. 4X"
O#�w ��. �X�2���� L�a ��O"K �"���Ä �. � � ��w�~P5��" �K�\

�K�O��
Y^dUb\_RQb ��ER�EDU� #�+�~ ��. OK �w �A�$

��.�~ ��.   �L�K�� GO #��$ �#�� OK #� 4X" ¿u"�
Y^dUb\_RYdYc ��OR�EL�WLV� ��~�.�~ ��. �QO�}2
Y^dUb\_Re\Qb ��ORE�X�ODU� #�{�.�~ ��. OK �w �A�$

��~�.�~ ��.   �KO"K O"Pu
Y^dUb\_S[Y^W ��ORN�LQJ�

�K �	n�w #. +�u �}�X� �.
 Py�LÇ� �. Æ�KR� {#_6" �"O"K
�L�"�L\ |pu Py�LÇ� �. �w R�B L�B #�

Y^dUb]UTYQdU ��PH �GH�DW� R�B �K �#�� ��#�� OK ��
�#�5��" �K Q" Æ� P�� ��. ��-�\ �K�L�F #�6 ��5qP�z O"Pu

��dX"� cX"�LF ���.#��.  
�"P. � K�\�� �5J#X ��#���\ L��"Pq Æ� OK �w �"�K#� ��

�KO"K �X#X" Zt� L��"Pq �$ ��#�5�" {�_E�|�Ç[6
Y^dUb]UTY^ ��PH �GLQ�

PHODQRF\WH�VWLPXODWLQJ KRUPRQH� f

Y^dUb]UTYec ��PH �GH�XV� >/�@ �cX"�LF
�}J"K � �>O#J ��#�5J#X ��. OK �w ��#�5J#X P. ���6#�$ OK

�KO"K 4~�K 4X" ¿u"�
Y^dUb]U^cdebQ\ ��PHQ �VWURR�LO�

�L�K�� GO �zLÄ#u �#��O�K ��. OK �w �A�$
Y^dUb]YddU^d ��PLW�HQW� �}�X� �. �w �A�$
�K�\��� ^I[� �K�. {#ÃqP�m � {#Ãq Q" �P�l5� �#��O�K

�¿dt�� +�#�5�  
Y^dUb]ebQ\ ��PX�UDO�

��O"L> ��.   �KO"K O"Pu #`Ä" �#��O"��K ��. OK �w �A�$
Y^dUb]ecSe\Qb ��PXV �NX�ODU�

����`Ä ��.   �KO"K O"Pu 3�`Ä ��. OK �w �A�$
Y^dUb^ �LQ�WHUQ� �Ç\R2 ��=[�"K ��P5�"



Y^dUb^Q\ � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ �KQ"�K � L_�#2 ¤ � � � � � � � � � � � � � � � � � � � � � Y^dUbcdYdYe]

OK "P5�wK vOL�� 4q#��OK �"P�. �L�\ �K#��$ O�h��� ��. �w
��P5�" QO�O#w   �L�w�� O#w �#5XO#��.

Y^dUb^Q\ �LQ�WHU �Q
O� ��R�B |J"K OK �w �A�$
��w #��#�J#X Q" �O#�W. �. ���6#�$ OK �Q�P�" KO"K O"Pu
�K�\��� �5p�z PHGLDO L�L\��� �L��#�� LQWHUQDO �-��u

�K"Q��OK ���OK �}J"K  
Y^dUb^Q\YjQdY_^ �LQ�WHU �QDO�¬�]D �VKXQ�

� 3#�¼�_J Q" �O#�W. �$ s�Pe Q" �w ��"�O �W��#Ç� �Ä��
K�J�"P. �#z $K�J#� O�e �. �"Py�K �#�KO"L�#5X" #� #�YPy�

��5J#X ���OK   �K�\�� �L�RzP.
Y^dUb^QdQ\ �LQ�WHU�QD �W
O� LQWHUJOXWHDO� f

Y^dUb^Ueb_^ ��QRRU �RQ� ��. OK �w ���O�� ��
�KO"K O"P�u ��#��� �5wP�F ��O��� � ���~�" ��WF ��O���

��dX"� ��O��  
�td�� Æ� |J"K �. |�#w O�e �. �$ L�"�Q �w ��O�� j�� P� ��
�K�\��� K�LE�� ��#���. +�~ |�J"K �9�� �¼#_5��J"

��}J"K ��O��  
Y^dUb^Ycd �LQ�WHU �QLVW� ��}J"K �5\O ^_I5�
Y^dUb^cXY` �LQ�WHUQ�VKLS�

�L�"ONz�� �#5XO#��. OK 	�P5�"
 QO�O#w Æ� �w �"�O�K
Y^dUb^eS\UQb �LQ�WHU�QRR �NOH�HU�

�4X" ¿u"� ��Ç-\ �"�5W� �#���� #� #��5W� ��. OK �A�$
Y^dUb^e^SYQ\ ��QXQ �VKLO�

�o}5I� ZI. �K ��. OK #���#Ç6 {#t5�"
Y^dUb^ec �LQ�WHU �QXV� >/�@ P. ���6#�$ OK ��}J"K
4~�K 4X" P6Æ�KR� ZI. #� �`ÄÆ� RwP� �. �w ��#�5J#X

�KO"K
Y^dUb_SS\ecQ\ �LQ�WHU�DK�NORR �]
O�

U�u �K OK |.#t� �#��"L�K {"Q�}w " DdX �K ��. OK �w �A�$
�4X" ¿u"� ��"L�K

Y^dUb_SU`d_b ��VHS �WHU� �WF ,_Ä ��#�#2
{#t5�" #[F" Q" "O 	#���#Ç6
 3#Ç�PE6 � 4X" ¿u"� #[F" OK �w

�4p¼  LQWHURFHSWLPH �L�K��
Y^dUb_Se\Qb ��RN�X�ODU�

�KO"K O"Pu �[B �K ��. OK �w �A�$
Y^dUb_ccU_ec ��RV�H�XV�

�KO"K O"Pu #��"�I5X" ��. OK �w �A�$
Y^dUb`QbYUdQ\ ��SDK�UL �̈ �W
O� LQWHUPXUDO� f ��

�KO"K O"Pu {#5�O#2 �#��"�I5X" ��. OK �w �A�$ ��
Y^dUb`UTe^Se\Qb ��S¨�GXQN �X�ODU�

�KO"K O"Pu Rl� �u#X �K |9� 	Æ�#2
 �u#X �K ��. OK �w �A�$
Y^dUb`XQcU �LQ�WHU�IÇD]� �K ��. �}¼#q �Q#qP5��"
|.#u Py�LÇ� Q" #���Q���Pw �$ �e OK �w �~"�5� �~�}X ��Wt6

�L�5W�� ^�I[6

Y^dUb`\UebQ\ ��SORRU �DO�

�KO"K O"Pu O�}2 ��� �K ��. OK �w �A�$
Y^dUb`_\QdUT �LQ�WHU �SR�OD �WHG�

�4X" �L\ �KP. �Pq #�ZI. #� P¼#�Ä P�#X ��. OK �w �A�$
Y^dUb`_\QdY_^ �LQ�WHU �SR�OD �VKXQ�

�L�#[� P�K#t� U#X"P. �PX Æ� OK �"�dX"� P�K#t� ���Ã6
K�>�� O"Lt� Q" P�l5� Æ� ��}Ã� O"Lt� �K ��#2 P. ���I6
 ��L\

����OK KO�$P. �.#���OK   �	�K �$ ��.
Y^dUb`bUdQdY_^ ��SU¨�WD �VKXQ� ��#�OK �"�O OK
#�� {#�Ä" O#5pz �5p�� ��#Ã� KO�� OK Py�#�OK �w �P�Wp6 P.
P�-Ã�6   �KO"K 4~�K L�K��� ���"O" �� ��. O#���. 3#�.P=6

�P�Wp6
Y^dUb`b_hY]Q\ �LQ�WHU�SURN �V¬�PDO�

�KO"K O"Pu �� O�#=� DdX �K ��. OK �w �A�$
Y^dUbbQTYSe\Qb ��UDK�GLN �X�ODU�

�KO"K O"Pu #��#��. #� #��[�O ��. OK �w �A�$
Y^dUbcUSdY_ ��VHN�VKH�R� >/�@

LQWHUVHFWLRQ� f 	LQWHUVHFWLRQHV �¿�>

L�WHQGLQHD 4�Wu Q" �w �Q�P-�q O"��
ZI�. �K ��. "O �$ � KONz��� �}`�Ä Æ� 	��Ç\
 �5W>P.

�L�w�� ��Wt6
Y^dUbcUSdY_^ ��VHN�VKXQ� Æ� �w �}E�

�¿e#t6 |E�   �L�w�� ¿e#t6 Py�K �#�5J#X #. �#�5J#X
Y^dUbcUh �LQ�WHU�VHNV� KHUPDSKURGLWH f ��

SVHXGRKHUPDSKURGLWH� f ��
LQWHUVH[XDOLW\� f ��

IHPDOH L� �+M#w �W�5�K�Pq#�P� �. �5-� �Q
PDOH L� �+M#w �W�5�K�Pq#�P� �. �5-� KP�
WUXH L� ��t�tF 4�K�Pq#�P�

Y^dUbcUheQ\Ydi �LQ�WHU�VHN �VKRR�DO �¬�WH�

��K�. �W�> �K  
KHUPDSKURGLWLVP� f ��

SVHXGRKHUPDSKURGLWLVP� f ��
DQGURJHQ\� f ��

�4p¼ �	�W�>�K
 LQWHUVH[XDO
Y^dUbc`QSU �LQ�WHU�VS ÇDV�

�4X" ¿u"� �.#[� �#��#�5J#X ��. OK �w ��#`q
Y^dUbcdYSU �LQ�WHU �VWLV�

O"P�u �#�5J#�X #�� 4q#. OK �w �ÇB�w n#Ç\ #� #`q �}¼#q
�KO"K

Y^dUbcdYdYQ\ �LQ�WHU�VWLVK �
O� �|�X�5XP5�"
����.#��.   �4q#. ��. OK ¿u"� �#�#`q #� #�ZI. �. b�.P�

Y^dUbcdYdYe] ��VWLVK �¬�XP� LQWHUVWLFH� f ��
���.#��.   ����.#��. 4q#. ��



Y^dUbdXQ\Q]YS � � � � � � � � � � � � � � � � � � � ¤ �KR�X � L_�#2 ¤ � � � � � � � � � � � � � � � � � � � � � � � � � Y^dUcdY^U

Y^dUbdXQ\Q]YS��WKDK�ODP �LN�

��#��. U���#6 �T���. � U���#6 �#�ZI. ��. OK �w �A�$
�KO"K O"Pu

Y^dUbdbQ^cfUbcU ��WUDQ]�YHUV ��

�KO"K O"Pu #��P�� �aPÄ L�"�Q ��. OK �w �A�$
Y^dUbdbYW_ ��WUL�JR�

K#=��" |.#t5�� �5X��2 C�d�X P. �w �6#�5�O" �5X�2 3"O�9.
�L��\��

Y^dUbdb_SXQ^dUbYS ��WUR�NDQ�WHU �LN�

#�� � KO"K O"Pu ÆB�w � ÈOR. P5�#w�P6 ��. �#`q OK �w �A�$
��K ��" �. b�.P�

Y^dUbebUdUbQ\ ��X�UH �WHU�DKO� LQWHUXUHWHULF� f

Y^dUbebUdUbYS ��X�U¨�WHU �LN� #�,~#F ��. OK �w �A�$
�KO"K O"Pu

Y^dUbfQWY^Q\ ��YDM�¬�QLO� #�n�m ��. OK �w �A�$
�KO"KO"Pu

Y^dUbfQ\ �LQ�WHU�YDO� ��. OK ¿u"� �#`q
��Ãu"� �K ��. ��#�Q �}¼#q �ZI. �K #� ��\ �K

DWULRYHWULFXODU �$9�L� j�P\ �#�� ��#�Q �}¼#q
�}¼#�q #�. {K#Ã�� ��d. {�5W�X j�P\ � �R�}�K {�5W�X
���d. �R�}�K ��#�Q �}¼#q   ��q"Pz��KO#w�P5Ç~" OK 3�5

FDUGLRDUWHULDO L�

���#�P\ ¾-� �VÇ2" �.Pa �#�� ��#�Q �}¼#q
FRQILGHQFH L� ^J#\ Æ� ����I6 �O#�$ �}¼#q
��>OK � O�.R�� P5��"O#�2 ��#F P�K#t� Q" �"���"K �w 	P5�"O#2

�L�w��� ���"O" "O �Ã�u"� O�e��. �$ �K��. K�>��� Q" �#���e"

��#���e" �}¼#q  
FRXSOLQJ L� Æ� ��. OK ¿u"� �#�Q 3L�
^I[� ��5�O$ OK ��$ Q" |-u �X���X �#.Pa � #=.#� �#.Pa
��#��Q |�¼"��q 4X" �Ç��� #��#.P�a ��" s�Pe Q" �L\
�YDULDEOH �5X��2#�� #�� �IL[HG FRXSOLQJ L
V� �5X����2

�L�\#. FRXSOLQJ L
V�

HVFDSH L� HVFDSH �#.Pa �#�� ��#�Q �}¼#q
��$ Q" |-u �Ã�-e �#.Pa � 	R�Pz 


LQWHUGLVFKDUJH L� �K �#�� ��#�Q �}¼#q
�KPp�� ���`Ä �5\O Æ� |�Ä |�W�#52 ��}I6

LQWHUSRWHQWLDO L� ��}I6 �K �#�� ��#�Q �}¼#q
��.#[� �5wPF LF"� Æ� Q" 3�#p5� �5\O �K OK |�Ä |�W�#52
3�5 L� �w �"Pz��KO#w�P5Ç~" Q" �[I.
VÇ}1��w � 	�R�}��K ����X"R�O��2K
 3 ;�� j�P\ ��. OK

�4X" ¿u"� 	��d. ���X"R�O�2K
 456

OXFLG L� �Q�Ç�W2 �#���#[� K�-�. Q" ��#6�w �O�K ��
OK �$ �5qO 4XK Q" {#-�K �.�O#�\�� 3L� �#6�w 4[zQ#. ��

��Rl� �.Pa

SDFHPDNHU HVFDSH L� �. K�J 4�~#Ãq ��PJ$ ��. �O�K
��Ä��_� Q#X�#.Pa Æ�PE6 Q" �\#� �.Pa ��~�" � �-}u K�J
3�3 L� #6 3 ;��Æ� Q#m$ �#�� �#�Q

�4X" �-}u |Ç�X 3L� {�e �L��K �#[� �w �LÃ. 3 ;��
456 L� ;�� ��6#J #6 4 ;�� j�P\ �#�� ��#�Q �}¼#q
�4X" ��d. ���X"R�O�2K �"P. �Q� �#�Q �L��K �#[� �w 6
4567 L� � 4�7 L�

�L���K �#�[� �w 7 ;�� �#�5�" #6 4 ;�� j�P\ �#�� �#�Q
�4X" �d. �Ç�P5Ç~" 4�~#Ãq 3L�

V\VWROLF WLPH L
V �67,�

KPÇ}�Ä �.#�QO" O�h�� �. �w o}5I� ��#�Q |¼"�q Q" Æ� P�
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�K�\�� �#=�" V�"SO�" KO"�� OK �w �6#�"Lu" ��
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|�J"K �O"N�z �~�~   �K�\��� �K"K O"Pu �RURWUDFKHDO L��

��\"P6
QDVDO L� �"P=� |J"K OK �~�~ �K"K O"Pu
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���O ��OK   �O�#=� ZI. �"P=� |J"K �. �K�O Q" �[I.
Y^deccecSU`de] ��VHS �WXP�

�4X" �L\ �.��P2 �$ Py�K 4�Wu |J"K �. �w �K�O Q" �[I.
Y^deccecSY`YU^c ��VLS�H�HQV�

�4X" �L\ �.��P2 4�Wu ��#F �w �K�O Q" �[I.
Y^e\Y^ �LQ�ÇXO�LQ� ��R�O OK ¿u"� �5X#[� �Ä�� ���~���"
� K�\�� L�~�6 Q�5w�Pq �$ R�~�OL�� Q" �w]#J �#�#�z �`Ã.

�KP�z�� O"Pu �K#p5X"KO�� ��}w KPÇ}�Ä �#�Z�#�Q$ OK
Y^e^SdY_^ �LQ�XQN �VKXQ�

��L. Q" �5�Wu ��O P. K#�2 �L�~#�
Y^edUb_ �LQ X�WHU�R� >/�@ ���FO |J"K
Y^fQSe_ �YDN�X�R� >/�@ �KO"K O"Pu ��J OK �w �A�$
Y^fQWY^QdY_^ �LQ�YDM�¬�QD �VKXQ� ����X#��S"��"
ZI�. |�J"K ��. �#�5J#X Æ� Q" �[I. �zKO�J ��B ��
{���J OK ��5X���. �zKO�J����B L��#��� �$ P��y�K

��y5qO�6   ����X��P5X#z
LQWXVVXVFHSWLRQ� f ��

EDVLODU L� �PXV2 �"�I5X" �}�#Ç6 |Ç\ P��l6 �Ä��
�P�� LXO�� Ph� �. �w �}Ç\ �. ��KPz �P�� ��#u�q �#�5�" �
�4X" �K"K O#[q �#. nPe �. "O �PXV2 �"�I5X" ow ��KPz

Y^fQcY_^ ��YD�]KXQ� ��O#��. Æ� j�P\ #� �}�F ��
#��$ +�XO #� �L. |J"K �. #��P5w #. �#�Q�. � �K#X K�O� ��

�	4��pÄ #. �W�#t� OK
 #�4q#. OK
3#_I�[� Q" ��w n"P�e" �#�4q#�. ,�PI�6 � C#[6O" ��

��>#�6   �4X" ��JL. �#�O���6
Y^fQcYfU ��VLY� ��>#��   ���>#�6 4�¼�_J �"O"K ��
�>O#J �K#� #� �}�X� Æ� �L��w�Pq #� 4X�2 �L��wG" O�X ��
O#w �. �_�I[6 �#�Y�O KO�� OK �S"� ��" ��L. |J"K �.

���>#�6   �K�O��
Y^fQcYfU^Ucc ��QLV� #��W��#zO"�PÇ�� ��#�"�6 ��
�K�. ��>#�6   �#�4q#. OK YP5Wz � �L. �. K�O� �"P.

��K�. �>#��
Q" ��w n"P�e" �#�4q#�. {#Ãq ,�PI6 � C#[6O" ��#�"�6 ��

�4X" ��JL. �#�O���6 3#�¼�_J
Y^fU^d_bi �LQ�YHQ�WRU �H� 3#p¼ Q" �Ã�#> 4XP�q
��P6��� Q" �`Ã. �#��y5W-~K � �Ã�-e 3��#�6 �5�_I\

�Q" L�6O#-Ä #�4XP�q ��"
>&DOLIRUQLD 3HUVRQDOLW\ , �&3,��@

>0LOORQ &OLQLFDO 0XWLD[LDO ,� �0&0,��@

>0LQHVRWD 0XOWLSKDVLF 3HUVRQDOLW\ ,� �003,�@ �
���u" ¿�#> 4XP�q ��#�[XP2 

Y^fUbcU �LQ�YHUV�

����O"� U�ÇÃ�   �4��#� #� P:" o�KO Ph� Q" U�ÇÃ� ��
��T�� 4��w Æ� {K#-6 ��

Y^fUbcY_^ �LQ�YHU �]KXQ� |J"K 4�X �.ZJPB ��
;O#�J nP�e ��. �}J"K DdX �w ��E� �. �L\ ���O"� �
�K��\ U�ÇÃ�� ZI�. Æ� �Ã�-�e b#-�6O" #� � KKPzP.

��L\ ��zS"� �L\ ���O"� �y��O"�  
O#�w ��. ��"PzV�>�� �O#.OK L��Pq �}�X� �. �w �"�S"� ��

�4qO��
�Ãd�u ����O"� � �O#.�K r#E~" Q" �\#� ���Q���Pw n"PE�" ��



Y^fUbdURbQdU � � � � � � � � � � � � � � � � � � � � � ¤ �Lp� � L_�#2 ¤ � � � � � � � � � � � � � � � � � � � � � � � � Y_^YjQdY_^

�dt� �K OK �$ �L\ �5WÇ\ Q" LÃ. ��Q���Pw Æ� ��#��
�K�\�� #�L�6��}w�� #� #��S �~"�6 OK P��l6 �. P=�� �w

L� RI XWHUXV �$ OK �w �FOZJPB �Ä��
O�e �. #� � |J"K �. � KO�$�� KO"� O#[q VÇ��PX �.U�L��q

�K�\�� �L�$P. �S"� Q" ;O#J �. |�#w
YLVFHUDO L�

�0B �4X"O 4�X �. #[F" |�#w Z�. � �w ��#> �.#>
Y^fUbdURbQdU ��YHU�W¨�EU ÇDW�

��"�P�� ��5X Lu#q ��
��P���.   �3"Ptq ��5X ��L. O��#> j�� P� ��

Y^fUcd]U^d ��YHVW�PLQW� �"L�K PA�K �w �"�K#�
�O#w��E~ �L\ 4IX O�h�� �. ��"L�K ���P6 {L� #� ��"Pw

�K�\�� O�_E� �$ OK �P�z,~#u #�
Y^fUdUbQdU ��YHW�HU�ÇDW�

��#�OK �. ��#t� � ����e �O#��. ���R� � K�LE�
Y^fYdb_ �LQ YH�WUR� >/�@ ��#y[�#�Q$ �~�~|J"K OK
�Ä��_�� c�E� OK �w �A�$ ��#y[�#�Q$ �~�~ OK �L�#[� |.#u

�4X" ¿u"�
Y^fYf_ �YH�YR� >/�@ ��L�Q K�>���L. |J"K OK
Y^f_\eSbe] �LQ�YR�ORR �NUXP� >/�@

�P5WÇX OK �9� n�m #� Z\�2 �	LQYROXFUD �¿�>

Y^f_\e^dQbi �LQ�YRO�XQ�WDU �H�

��K"O"P�m   ��K"O" Q" |t5W� ��
��K"O" n�JP. ��

Y^f_\edY_^ ��VKXQ� �|J"K nPe �. �L�JPB ��
��. �O 3"P��l6 L��#� �$ Q" ��`Ä #� �L. �5qPW2 P��l6 ��
�Q"L�" �L\ �Ã�-e �. P=�� �w ��#�Q �}X#�6 �#`Ä" ,tÄ

�4qPW2   �K�\�� �#��"Q Q" V2 #��$
GO �X Z�"Rq" #. �Ã�-e O�e �. �w �L��P[�2 ���X"P�SK ��
�K�\�� #�4q#. #� #`Ä" �L\ �L�w�PB �. P=�� � L�K��

�4p¼  	�5qPW2
 LQYROXWLRQDO
Y_RU^WeQ^U �L�R�EHQ �JZÇDQ� È�~#�$ �Ä��
�5qP�z ��Pw�L�$�O��� �#�{�}�X �}��X� ��. �w ��Pp��2" O��
��w " P5�� 3O��¼ �. ���O�� �P�JM �#�{�Ç�Q� OK � K�\��
OK ��5�w "���K" OL� «� #�. �L�\ O"K�#�[� 3O��¼ ��. � L�$���OK
3��5J" � ��Pw�L�$�O�� �#�O���6 �_�I[6 �O#y�P��_6

�K�O�� O#w �. {#�OK$ ���L�
Y_SUdQ]YS QSYT ��VH�WDP �LN� ,>#F �K#� �Ä��
��q"Pz�5W�X �~�w �"P. �w v#2"��K" O � +$ OK {�}E� �R����

�K�O�� O#w �. �w " O�J
Y_TYS QSYT �L�R�GLN� �.Æ�Q#.���� L�X" �Ä��
#�� Æ�P5��L��X" #. L� ���X"L�Ww " P:" OK �w +,2

�
{��Pq

�zL��w #�F" � �L�X" 3#�¼�_J Q" � K�\�� K#=�" #�3"P}w
�4X" O"KO�JP. ��u

Y_TYTU �L�R�GÇLG� �L«� ��#z�K ,�wP6 �L�L «�
Y_TY^QdY_^ �L�R�GLQ�D �VKXQ�

�,�wP6 Æ� OK L� �L\ �K�Rq" #� 4wP\
Y_TY^U �9� �L�DK�G ÇLQ� �L«�
KO"K ��Nl6 OK �X#X" Zt� �w �� ��6" KLÄ #. ��#���\ P_�Ä
�P�6� ��Ww�P��6 �L���P��6 �#����O��� R5���X �"P��. �
���pÄL�a |�#Ä �"��Ä �. L� {�}E� �4X" �Q� ����P�6�L�

UDGLRLRGLQH� f �K�O�� O#w �. �Ãa�� �L��w
SURWHLQ�ERXQG L� �. �ÇE� O�e�. �w �L�
�#��4W6 Q" �$ O"Lt�� ���Ã�6 � �L�\ L����2 �PX ���6�P2

�K�\�� +�WE� L���P�6 KPÇ}�Ä
UDGLRDFWLYH L� UDGLRLRGLQH� f ���5w "��K" O L�

Y_TY^_`XY\_ec �L�R�GLQ�RI �¬�OXV�

�KP�z�� x�O L� �}�X� �. �zK#X �. �w �A�$
Y_TYc] �L�DK�GL]P� � L«� #. ��R� 4����W�
{#5��Pq ��F#� KOKPX r"R.Z�"Rq" ���. YR�P.$ #. �w L�L «� #�

�4X" �"P�� �L}> 3"O�9. � oÃa �zL\ o�E�
Y_T_TUb]Q �L�R�GR�GHU �PDK�

��W�L� Q" �\#� �5X�2 �Ã�#a j�� P�
Y_T_XY``ebQdU c_TYe] �L�R��GR�KLS �X�UÇDW�

OK v#�2"���K" O c�E�� �"���Ä ��. ��w L� ��#F ,�wP6 �Ä��
L�� #�. �K#�� ���" �L�\ O"K�#�[� �K�O��� O#�w �. �q"Pz�}�2
OK ��}�w KPÇ}��Ä ^�I�[6 ��. Æ��w 8Ä#�. ��5��w "����K" O

�K�\�� ���}w �O"KP.P��_6
Y_T_`XY\ �L�R�GR�ILO�

x�O L� «� #�. ��#�X$ �. �w �Py�K P_�Ä #� {�}X j�� P� ��
�4X�K L�   �KP�z��
LRGLQRSKLORXV� f ��

Y_T_`XY\YQ ��L�R�GR�ILO�H�DK� ��X Q" �w �[�w "�
L��#�� ]#�J Æ�S�~�6#2 c�"P\ �`Ã. OK L�pX �#�{�-}z
�$ OK � K�\���� �K"K �#��[� L�L��\ �����$ � ��Ww����6
x�O �. P[5�� O�e �. #�L�L «� #� L� P."P. OK #�P�}w���qO���}2

�L��$��OK �"���u
Y_T_`cY^ �L�DK�GRS �VLQ� Zp�. �#�y�2�Ä�� ���W2�L�
3#��"���F �`Ã. ��Ç-\ �#�b�PI� OK �wO���. U#WFx�O

�4X" O"KO�JP. x�O L�K OK ���� Zt� Q" � K�\�� 4q#�
Y_XUh_\ �L�R�KHN �VRO�

��w �5�~���X" �"O"K � +$ OK {�}E� ����P�m v#2"��K" O �K#�
Y_^ �L�RQ� #� Æ� �w �~�Ç~�� #� �6" ����
4-9�� O#�. � L�K��� 4XK Q" #� �KO�$ 4XK �. ��P5Ç~" L�B
�4p¼  	����
 LRQLF �L�w�� ,Ww 	����$
 �p�� #� 	���6#w 

GLSRODU L� ]ZLWWHULRQ� f

Y_^YjQdY_^ �L�RQ�¬�]D �VKXQ� ����X"R����
�9��J ��6" #� {�Ç~��Æ� �$ �}�X� �. �w L��"Pq j�� P� ��



Y_^_`X_bU � � � � � � � � � � � � � � � � � � � � � � � ¤ �L=� � L_�#2 ¤ � � � � � � � � � � � � � � � � � � � � � � YbYT_SiS\YdYc

^~#J O#. � L�K�� 4XK Q"#�� KO�$�� 4XK �. ��P5Ç~"
�L�w�� ,Ww

LRQWRSKRUHVLV� f ��
Y_^_`X_bU �L�RQ�DK�IRU �� {�Ç~�� j�� P�
���� Æ� ��. �~�}�X �#�#�[m �P�N2M�p�� ��w 	�O"K �9��


�L�K�� Z�"Rq" "O �¼#_5J"
Y_^d_`X_bUcYc �L�RQ�WR�IDK�UH �VLV� �KPw KO"�
�#�P�> �}��X� ��. �L. |J"K �. {�}E� �#�Æ�� �#����

�4p¼  LRQWRSKRUHWLF ��Ç�P5Ç~"
Y_`Q^_YS QSYT �L�R�SDK�QR �LN�

�K�O�� O#w �. �q"Pz�5W�X �~�w OK �w ,>#F �K#� �Ä��
Y_`XU^Ti\QdU ��IHQ�G¬�OÇDW�

�K�O�� O#w �. �q"Pz�}�� OK �w ,>#F �K#� �Ä��
Y_`b_]YTU ��SUR �PÇLG� ����P�m ,>#F �K#� �Ä��
�S�~�O�" �u�P�Ä �-}u �O"KP.P��_6 OK �w �w �5�~���X" #.
O#�w ��. �P6��1�#w �q"Pz���6 OK 4X"P5�w Z�"Rq" � �E\P6

�K�O��
Y_dXQ\Q]QdU ��WKDO �DK�P ÇDW� OK �w ,>#F �K#� �Ä��
��q"P�z�O�" ��q"Pz���� ��q"Pz��KO#w��T���$ ���q"Pz��T���$
P��#_6 OK 4X"P5�w �L��K Z�"Rq" �"��Ä �. � �q"Pz��T���w
����}y� Æ�� 3O�¼�. � K�O�� O#w �. �P6��1�#w �q"Pz���6

�K�\�� nP_� �K ��" Q" �-�wP6 #� ��LX #�
Y_fUbc_\ ��YHU�VRO� �w ����P�m ,>#F �K#� �Ä��
OK 4X"P5��w Z�"R�q" O�h��� ��. � �q"Pz�O�" � �q"Pz��T�$ OK

�K�O�� O#w �. �P6��1�#w �q"Pz���6
Y_hQW\QdU �L�RN�VDJ �OÇDW� �"O"K ,>#F �K#� �Ä��
����}�y� #�� ��L�X Æ��� 3O��¼ ��. ��w ��w �5�~����X"

�KP�z�� O"Pu �K#p5X"KO��
Y_hY\Q^ �L�RN�V¬�ODQ� ����P�m ,>#F �K#� �Ä��
��q"Pz��P�6O$ OK ��w ��w �5�~�����X" � �5�Q���ÇW�� �"O"K

�K�O�� O#w �. �P6��1�#w �q"Pz���6 � �E\P6 �q"Pz�O�"
9@ �	�u#p¼ |J"K
 LQWUDSHULWRQHDO ��

�	Æ�P5Ç~"�R�" �dt�
 LVRHOHFWULF SRLQW

9@11

,QWHUQDWLRQDO 3V\FKRDQDO\WLFDO $VVRFLDWLRQ ��
�	��#Ç�"�O �}}�~"��. ��=�"


Y`USQS �LS �̈ �NDN� Æ[J �#��J#\ � �[�O �#Ç1�"
�w &�DFXPLQDWD #� &HSKDHOLV LSHFDFXDQKD �#�z �L\

�KP�z�� O"Pu �K#p5X"KO�� O�$c}J #� O�$ Å"Pp5X" �"��Ä �.
9@@2

LQWHUPLWWHQW SRVLWLYH SUHVVXUH EUHDWKLQJ ��
�	+�#�5� 4-9� O#[q #. Vp�6


Y`cY� ��#�� K�J ��#WÇ� ��Ã� �. >/�@ ��}w �R>
Y`cY\QdUbQ\ �LS�V¬�ODW �HU�DO�

�nPe �#�� P. P:�� #� nPe �#�� OK ¿u"�
9@F SROLRYLUXV YDFFLQH LQDFWLYDWHG ��

�	�L\ {#ÃqP�m U�P����~�2 �Ww "�

9A �	�O#�\�� ,�Pa
 LQWHOOLJHQFH TXRWLHQW ��
9b �	���L�P�"
 LULGLXP ��#���\ P_�Ä K#��
YbYTQehUcYc �LU�LG�DZN�VH �VLV� ���-�Ä �zL\ ��Ia
YbYTUSd_]Uc_TYQ\icYc �LU�¬�GHN�WR�PH �VR�

GL�DO �¬�VLV�

���-�Ä �}J"K �-~ n"Pe" �#��zL�-WB �KPw "L> � �5\"KP.
YbYTUSd_]i ��PH� ���-�Ä Q" �[I. �5\"KP.
YbYTUSdb_`Ye] �LU�¬�GHN�WUR SH�XP� ���-�Ä �y5[zP.
YbYTU]YQ �LU�¬�GÇHP �H�DK� ���-�Ä Q" �R�P��J
YbYTU^S\UYcYc �LU�¬�GHQ�NOL �VLV� �"��� �5\"KP.
¿�#� ��}I6 O�h�� �. U�-��~ #� ���Pu YP. s�Pe Q" ��-�Ä Q"

���w�}z OK ��~�Q
YbYTU^db_`Ye] �LU�¬�GHQ�WUR �SH�XP ���-�Ä �y5[zP.
YbYTUbU]YQ �LU�¬�G¨�UH �PH�DK� ���-�Ä �K"QOK#� �"Ltq
YbYTYQ\ �L�ULG�H�DO�

LULGLF� f

YbYTUc �LU�¬�GÇH]� >*U�@ LULV ¿�>
YbYTUcSU^SU �LU�¬�GHV �HQV� �#��uP> O��i 4�Ãa�

�x�O P��l6 #� O�� #. ��>"�� OK L�K �"L�� OK ��"O��
�4p¼  LULGHVFHQW

YbYTUcYc �L�ULG �̈ �VLV� �}�X� �. Æ�KP� |E� P��l6
�U�-��~ #� ���Pu YP. s�Pe Q" ��-�Ä Q" �"�td�� �KPw 4.#:

YbYTYS ��LN� ���-�Ä �. b�.P�
YbYTYe] �9b� �¬�ULG�H�XP� ����L�P�"
�L��w �Ã>"P� P¼#�Ä {�L> �. �� ��6" KLÄ #. ��#���\ P_�Ä
L� ,U ��� �Ä��_� ��5w "��K" O /�6�R�" �Ä��
�KP�z�� O"Pu �K#p5X"KO�� �2"P6��K"O OK �w Q�O �� P�Ä ���� #.

YbYT�_�� ��y�O�t}F Æ� ��[B ��-�Ä ��Ã�. >*U�@ ��}w�R>
YbYT_Qfe\cY_^ �LU�¬�GR�DK�YXO �VKXQ�

�n"Pe" �#��#�5J#X Q" ��-�Ä |�#w �L\ "L>
YbYT_SU\U �L�ULG�DK�VÇHO� �|X�L�P�"

����Pu s�Pe Q" ��-�Ä Q" �[I. |Ç\ �t5q �zKQ��P�.
YbYT_S_\_R_]Q �LU�¬�GR�NRO�DK�ER �PDK�

���-�Ä ��.�}w #� �K"QOK#� n#Ç\
YbYT_S_^cdbYSd_b ��NRQ�VWULN �WHU� ���`Ä P_�Ä

�K�\�� �[B Æ�KP� �L\ x�6 8Ä#. �w ���O"K #�
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���"Pp�¼ �#����"L�y�O +��XO � �����.�O �}�.P1�� P:" OK

��KOQ �#uP�  

DFKROXULF M� #. �"P�� ����.�O �}�.P1�� K�>� ��L. �#uP�

¿�qK #���}�w �}��X� ��. ��w �z�T�wP��m ���.�O �}�. Z�"Rq"

�K�\���

DFKROXULF IDPLOLDO M�

KHUHGLWDU\ VSKHURF\WRVLV� f

EUHDVW PLON M� OK �z�T�wP�m ��.�O�}�. Z�"Rq"

K#=�" |�#Ä �L��w�� ��Nl6 OK#� P�\ Q" �w ��"O"�JP�\ �`Ã.

OK {��K � #5. � �� � #p~$ � � � �#�zP2 � #5. � � K�>� 4�Ãa� ��"

Q"PpW�"P6 |���O�w�}z �L��w �z�T�w 4�~#Ãq Q" �w 4X" OK#� P�\

P�:" OK ¿�a� ���" 4X" �Ç��� �KO�$��� |��Ä ��. 4Ã�#���

�K�\ K#=�" ���X"OL��K

FKROHVWDWLF M� �Ã�-eP�m �#�P> Q" �\#� �#uP�

�Æ�6#5W}w �#uP�   �L-w OK "Pp¼

KHPRO\WLF M��

OK ��.�}z���� Q" ��.�O�}��. L�~��6 Z�"R�q" Q" �\#�� �#uP�

�R�Pu �#�{�-}z ��R=6 ¿�PW6 c�"P\

KHSDWRFHOOXODU M�

�L-w �#�{�}X �O#��. #� ,�X$ Q" �\#� �#uP�

KHSDWRJHQLF M�� KHSDWRJHQRXV M�

�L-w {�5J" #� �O#��. Q" �\#� �#uP�

OHSWRVSLUDO M� :HLO
V V\QGURPH� f

PHFKDQLFDO M�

REVWUXFWLYH M�f ��Ç��#Ç� �#uP�

QHRQDWDO M�� M RI WKH QHZERUQ

LFWHUXV QHRQDWXUP� f ��"K"Q�� �#uP�  

QXFOHDU M� NHUQLFWHUXV� f

REVWUXFWLYH M�

��K"LW�" �#uP�   �"Pp¼ �#�P> K"LW�" Q" �\#� �#uP�

SK\VLRORJLF M� OK �w �"K"Q�� �#uP� o�pJ j��

�Æ�S�~��R�q �#uP�   �K�\�� K#=�" �zL�Q {�" Q�O L�B

UHWHQWLRQ M� OK L-w ��"�6#� Q" �\#� �#uP�

�5qPz O"Pu O#�5J" OK ��J YKPz �}�X� �. �w ���.�O�}�. ¿qK

��X#-5F" �#uP�   �4X"

ZQg �MDZ� |E� ��"�I5X" �#�5J#X �K Q" Æ� P�

P�X ��F#�� OK 	���#�2 � �#�. Æq
 #���"L��K �5qP�z O"P��u

��O"�O$ Æq   ��"L�K �"O"K �"O"K�P��

FOHIW M� ��#�� � �#. Æq �#��y5W> P. ��. �q#Ç\

�U�~���~$P�W� OK ���.

+DSVEXUJ M� ,}m" �w ���#2 Æq �zL�$�}>

�K�\�� �L�K +DSVEXUJ OLS #. �"P��

SKRVV\ M� SKRVSKRUXV QHFURVLV� f

:3F -& YLUXV ��

ZUZe^Q\ �M¨�MRR �Q
O�

�����SS �. b�.P�

ZUZe^USd_]i �MH�MRR�QHN �WDK�PH� �����SS �5\"KP.

ZUZe^_SUS_cd_]i �M¨�MRR �QR�VH�NRV �WDK�PH�

���ÇX �. ����SS Q���5X#�$

ZUZe^_Y\UYdYc ��LO�H�L�WLV� ����}�" � ����SS +#�5~"

ZUZe^_ZUZe^_cd_]i ��M¨�MRR�QRV �WDK�PH�

�����SS Q" ZI. �K �#�� Q���5X#�$

ZUZe^_cd_]i �M¨�MRR�QRV �WDK�PH�

��Ç\ �O"��K DdX � ����SS �#�� ���"K Np�� Æ� K#=�"

ZUZe^_d_]i ��QRW �DK�PH� �����SS YP.

ZUZe^e] �M¨�MRR �QXP� Q" �w Æ�O#. �K�O Q" �[I.

�4p¼  MHMXQDO �L.#��� K"L5�" ���}�" #6 ��KQ"�K

ZU\\i �MHO�H� ���Ã� �;R~ � �P� �"�K#�

��~S   �4X" L�#>���� � �L���~�w �"�K#�

FDUGLDF M� KO#w���� ���}6�L�$ ��. OK ¿u"� �"�K#�

�L.#��� {#t5�" KO#w�L�$ L�-�� 4q#. |J"K �. �w �#��O ,}u



ZUb[ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ <�2 �4W�. � L_�#2 ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � Z_Y^d

FRQWUDFHSWLYH M� �. �w ��m�OP�m �~S �Ä��

�K�\�� �K"K O"Pu �S"� OK �y}�#F Q" �P�z�}> O�h��

SHWUROHXP M� SHWURODWXP� f

:KDUWRQ
V M� �n#�L�. �~�}X |J"K L���w�� L�-�� 4q#.

ZUb[ �MXUN� �YP2   ��K"O"P�m 4wPF #� ��#�z #� VÇ}qO

�4p¼  MHUN\

$FKLOOHV M�� DQNOH M�

�r#X 4[2 ��F#� OK PX �X �}`ÄVÇ}qO

ELFHSV M� UHIOH[� f

HOERZ M� WULFHSV UHIOH[� f

MDZ M� UHIOH[� f

NQHH M�� TXDGULFHSV M� SDWHOODU UHIOH[� f

WHQGRQ M� UHIOH[� f

WULFHSV VXUDH M� UHIOH[� f

ZY]c_^ gUUT �MLP�VRQ ZÇHG� VWUDPRQLXP� f

�r#�u  

ZY^W �MLQJ� >&KLQHVH@

ZI2 �L. OK ��B �5�X ,e�#�-� P. �w �X#X" K"�� Q" �Ç�

#� �L. P�#JM �4X" lHVVHQFHy #. nK"P5� ���Ã� � K�\��

|���Ç6 �O#�.�K 4F"P5�X" � "Nm �}�X� �. �$ �5\PX O#5J#X

#�. � K�\��� �zL��Q Q" 4�#�F ,>�� �}�W� ��" � L��\��

�KO"K ��"P�� � b#-6O" �W��#zO" OK K�>���}�#Ç6 3"P��l6

Z_Y^d �MRLQW� �. #��"�I5X" r#E~"#� {#_6" |E�

�L�5W� 4wPF �"O"K #��"�I5X" �w �te#�� OK �T��

DPSKLGLDUWKURGLDO M�

DPSKLGLDUWKURVLV� f

DUWKURGLDO M� SODQH M�f

EDOO�DQG�VRFNHW M� VSKHURLGDO M�f

ELD[LDO M�

�L�O"K O"Pu Py�LÇ� P. K��Ä �w �}¼" 4wPF O�E� �K #. |_p�

ELFRQG\ODU M� OK ¿u"� �ÇW���� �"O"K �}�L��w �}_p�

�O��-�L�#��O�1�6 |_p� L��#� �}_p� C�dX ��.

ELORFXODU M� �w {#�����X �R> �K �"O"K �}_p�

�L��\�� "L> �� Q" �}_p� ��. n�P`mÆ� �}�X� �.

FDUWLODJLQRXV M� �$ OK �w Q�P6O#��X �Ä��

�L�.#��� {#_6" �� �. n�P`m �}�X� �. #��"�I5X"

&KDUFRW
V M� QHXURSDWKLF DUWKURSDWK\� f

&KRSDUW
V M�

�-Ã�Ç� � 	U���#Ç~#�w 
 ��\#�2 �"�I5X" ��. OK ¿u"� |_p�

�	QDYLFXODU 
 ��#� � 	U�~#6
 +#u � 	L���.�w 


FRFKOHDU M� �O"Lt� �w ����~ |_p� �Ä��

�KQ#X�� P�N2�#Ç�" "O �-�#> 4wPF #� ZJPB

FRPSRVLWH M�� FRPSRXQG M�

�L�.#��� {#_6" �� �. �"�I5X" ��L�B �$ OK �w �}_p�

FRQG\ODU M�� FRQG\ORLG M� |Ç\ �`�. |_p� �Ä��

�Py�K �`�. �PpF OK |_p� Æ� �mP� �I6 PX �$ OK �w

"O �O�E�� ZJP�B R�> �. 4wPF j�� ��� � L�w�� 4wPF

�KQ#X�� P�N2�#Ç�"

GLDUWKURGLDO M� V\QRYLDO M�f

HOERZ M� �#��"�I5X" ��. OK �w �}_p�

�<�O$ |_p�   �KO"K O"PuU��K"O � #�~�" �Q#.

HOOLSVRLGDO M� FRQG\ODU M�f �|Ç\ �`�. |_p�

HQDUWKURGLDO M� VSKHURLGDO M�f

IDFHW M
V� �3"Ptq ��5X �#�|_p�

IDOVH M� SVHXGRDUWKURVLV� f �+M#w |_p�

ILEURFDUWLODJLQRXV M� V\PSK\VLV� f

ILEURXV M� �$ OK �w Q�P6O#��X �Ä��

�L��\�� |_5� Py�L�� �. �Q�P-�q 4q#. �}�X� �. #��"�I5X"

IODLO M� �4X" 4wPF �"O"K �Ã�-eP�m O�e �. �w �}_p�

JLQJO\PRLG M� JLQJO\PXV� f

JOLGLQJ M� SODQH M�f

KLQJH M� JLQJO\PXV� f

KLS M� �w �}Ç\ ��Pw |_p� f

�4X" ¿u"� 0�� �"�I5X" ��~�.#5X" � O��q PX ��. OK

LPPRYDEOH M� ILEURXV M�f

LQWHUFDUSDO M
V

�L�O"K O"Pu /O#w �#��"�I5X" ��. OK �w �}¼#p�

NQHH M� #�-�6 �ÆÇ[w O��q��. OK �w �-wP� |_p�

�KO"K O"Pu

/LVIUDQFH
V M�

�KO"K O"PuUO#6#5� �UO#6 �"�I5X" ��. OK �w �}_p�

PL[HG M� K�J �#�5J#X OK �w �}_p�

�c}5I� |_p�   �4X" |¼#p� j"��" |�#\

PXOWLD[LDO M� VSKHURLGDO M�f

QHXURFHQWUDO M�

��"�P�� U�u Q" ���� P� � �P�� Æ� RwP� �#�� {#_6"

SHJ�DQG�VRFNHW M� JRPSKRVLV� f

SLYRW M� �"�I5X" Æ� �$ OK �w �O�E�Æ� |_p� �Ä��

�LJPB�� ��#�#y�~ ��"�I5X" #� ��"�I5X" �t}F Æ� |J"K OK

SODQH M� �$ OK �w {#�����X |_p� �Ä��

�L�5W� #�E�" ��w �"O"K ctq #� DdW� |.#t� C�dX

SRO\D[LDO M� VSKHURLGDO M�f

URWDU\ M� SLYRW M�f

VDGGOH M� �K �"O"K |_p�

�Py�LÇ�P. K��Ä |Ç\ ���Q DdX

VLPSOH M� �"�I5X" �K #��6 �$ OK �w �}_p�

��K#X |_p�   �L�.#��� {#_6" ��#.

VSKHURLGDO M� EDOO�DQG�VRFNHW M�f



Z_e\U �:� � � � � � � � � � � � � � � � � � � � � � � ¤ Z\�4W�. � L_�#2 ¤ � � � � � � � � � � � � � � � � � � � � � � Ze^SdY_^

L��#�� /�6 O�L� DdX Æ� �$ OK �w {#�����X |_p� �Ä��

�lVRFNHWy� �Pp�F Æ� |�J"K OK �lEDOOy� �"�I5X" Æ�

���Pw |_p�   �L�w�� 4wPF Py�K �"�I5X"

VSLUDO M� FRFKOHDU M�f

V\QDUWKURGLDO M� ILEURXV M�f

V\QRYLDO M� �GLDUWKURVLV f

�KQ#X��� P�N2�#�Ç�" "O K"Q$ 4wP�F Z��. � ��w �w �}_p�

�}_p�� {�W1w �}�X� �. �w ��"�I5X" P¼#�Ä Q" �"�Ä��=�

4X" �L\ �L�\�2 {#�����X �#[m #. �w �"�PpF �L��wO�_E�

�L��\�� �e#F"

WHPSRURPDQGLEXODU M� �O��-�L�#��O�1�6 |_p�

{�-�L�#�� �"�I5�X" PX Q" �w |�L��w �K �"O"K |_p� �Ä��

�"�I5X" �}_p� �y5W>P. � O��-�L�#� �PpF � 	���#2 Æq


�K�\�� |�Ç[6 {"O�1�6

WURFKRLG M� SLYRW M�f

XQLD[LDO M�

�KO"K K�>� O�E� Æ� OK 4wPF �#Ç�" #��6 �$ OK �w �}_p�

��O�E�Æ� |_p�  

XQLORFXODU M� �w {#�����X |_p� �Ä��

��"�P=F Æ� |_p�   �KO"K �PpF Æ� #��6

Z_e\U �:� �MÇÇRRO� �}}�~"��. �5W�X LF"� �{�S

�}¼#q OK �6��� Æ� |�Ä ��P�� #. 4X" {K#Ã� �w �SP�" �"P.

�P5� Æ�

ZeWQ\ �MRR �J
O� ����z �. b�.P�

ZeWQ\U �MRR�JD �OH�

	SRLQW 4l~ D�a�6 OK
 MXJDO SRLQW� f

ZeWe\Qb �MXJ�X�ODU�

FHUYLFDO� f ��

�P~�z�S L�O� �. b�.P� ��

MXJXODU YHLQ� f ��

ZeWe] �MRR �JXP� >/�@

�K ��w �"��-~ #�� �y5�qO �Pq ��L��w|¼� L�u 	MXJD �¿�>


�L�w�� |¼� �� �. "O �#�5J#X

ZeYSU �MÇÇRRV� �"��F 4q#. Q" �w ¿�#� j�� P�

��O#_Ä �P�\   �L�$ 4XK �. �#�z #�

JDVWULF M� ��LÃ� �P�\   ��LÃ� KLm D\P6

LQWHVWLQDO M� KLm D\P6

��K�O �P�\   ��K�O P5X$ OK K�>��

SDQFUHDWLF M� �w ��R�$ ��#F �"�LÃ�~"Q�~ D\P6

�L.#��� {#t5�" ��KQ"�K �. �$ �O#=� s�Pe Q"

Ze]`Y^W �MXPS �LQJ� ��L��> �L�P2 ��

GLVHDVH� f ��

Ze^SdY_ �MXQN �VKH�R� >/�@

MXQFWLRQ� f 	MXQFWLRQHV �¿�>


Ze^SdY_^ ��VKXQ� ���$ ��KPz #� �u�6 |E�

�4p¼  MXQFWLRQDO

DGKHUHQW M� �w �~�}X ��. {#_6" �Ä��

�5}ÇX" �~�}X P¼#�Ä � �5X��2 �� �. �#�{�}X �#[m �$ OK

�. #�{�}X �Ç��#Ç� {#_6" 8Ä#. #�{�}X ��. � |J"K OK ¿u"�

�K�\�� ��

DPHORGHQWLQDO M� GHQWLQRHQDPHO� f

DWULRYHQWULFXODU M�� $9M� ��d. �R�}�K �Pz Q" �[I.

O�e��. �5�XK �#��J#�\ ��#z �w �$ �#�6 #� V�� �5XK �

�K�\�� �#�95X" �$ Q" �¼#_5J"

FHPHQWRHQDPHO M� �#��X �$ OK �w �dJ

�u��6 �$ ;#6 |E� �L��#\�2 �#��� � �"L�K �[�O �L��#\�2

�K�\�� �L��#� {#Ç��PX cJ Æ���6#�$ Ph� Q" � L��w��

GHQWLQRFHPHQWDO M�

��"L�K Æ� �[�O ��O P. �"L�K ;#Ä � �#��X �u�6 cJ

GHQWLQRHQDPHO M�

�;#6 ��O P. �"L�K �#��� � ;#Ä ��. �u�6 �Ep¼

HVRSKDJRJDVWULF M� �\Ppy�X ���}6�2" |�L-6 |E�

��LÃ� �#�KO#w �K#X �"��"�5X" ���}6�2" �. �P� s-d�

JDS M� ��. �#`q OK ¿u"� Æ�O#. ZI. Æ�

,}�m" #����� #���$ s�P�e Q" ��w ��#�{#�#w ��#F �~�}X

� #����O��� #����#5�� #�L�6��}w�� ����$ �#�L�X" #�L�u

Q" �w ��#�4q#. OK O�.R� �#��}¼#q �L��w�� O�-Ä &�$03

�Ç�P5Ç~" �#�V~#1��" L�5W� Æ�PE6 |.#u �Ç�P5Ç~" Ph�

V2#���X � L��K��� {#t5��" ����� �#��#�P�> s�P�e Q" "O

�L�P�z�� �#� Æ���P5Ç~"

JDVWURHVRSKDJHDO M� HVRSKDJRJDVWULF M�f

LOHRFHFDO M� OK ��ÇX � ���}�" ��. {#_6" |E�

���Ç\ �O"��K �. |_5� � �Ç\ 4X"O 4�X ��#5E6 4�Wu

��p}J

LQWHUFHOOXODU M
V ��\#F P. ¿u"� �5q#� ]#_5J" �F"��

�L�Q#X�� O"PuP. "O O�#=� �#�{�}X �#�� b#-6O" �w #�{�}X

PXFRFXWDQHRXV M� ��e#I� �#[m �4X�2 �u�6 |E�

PXFRJLQJLYDO M� �w 	�X#�\4q#. Ph� Q"
 �_I[� cJ

�L�w�� ���Ã6 "O �#�K b#I� Q" �9~ 4q#. �L\ "L> |E�

P\RQHXUDO M�� QHXURPXVFXODU M�

�}`Ä �5wPF ��#�5�" �Ep¼ � �-_Ä �5\O Æ� �u�6 |E�

�K�\�� �P�z,_Ä �$ Q" �w �5}ÇX"

RFFOXGLQJ M� WLJKW M�f

VFOHURFRUQHDO M� FRUQHDO OLPEXV� f

WLJKW M� ��#�X�2 �#�#[m �$ OK �w �~�}X ��. {#_6"

�. �ÇE� O�e�. ��#[m �=W�� �#����6�P2 s�Pe Q" O�#=�

K�LE� "O #�{�Ç~�� �~�}X ��. O�-Ä � L��\�� |_5� Py�LÇ�

�L��w�� nNF #�
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XUHWHURSHOYLF M� �A�y~ � ,~#F �#�� {#_6"

Ze^SdebQ �MXQN�WRR �UDK� >/�@ �	MXQFWXUDH �¿�>


MRLQW MXQFWLRQ f

ZebYc`beTU^SU �MÇÇRRU �LV�SURR �GHQV�

��X#�\r�tF r�tF �}Ä   ����#u �}Ä

PHGLFDO M�

��Ç\R2 r�tF   ��Ç\R2 #. b#-6O" OK r�tF �}Ä

ZefU^Y\U �MX�YLQ�LÇO� ��wK�w #� ��"�> �"O�K �. b�.P� ��

��"�> �"��F �vK�w #� �"�> ��

k~#. � UO#� �#�� cX"� �}FP� OK �w ��W��#zO" #� {�}X ��

�KO"K O"Pu

ZehdQ� ��Ã� �. >/�@ ��}w �R>
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