
�� �������
	
��

�����



�
���
�������
��



��� ��� � � 
 �� �� �  �
 ! 
� 
 � � " �� # �$�%�

�
��
�� 
����
�� ��� �
����

�

� 	�
���
�� � � � � � �&� ���'� � � ( � � � � ��� � ) � � � � � � *
��� �++,�

-��
%	�
���
�� � � � � �.!�� � ! �.� !�� � � ��� �-� ! � ��� �/ �012�30	


�
��
�����)� ! ! � � � � � �*4 $ ��1&�-! ����� � 5 � � � �
! �0
 	������


� ! )�$ 6���1 �7�87��	2,�

� �
��� 3
��
��

�$)�9:��1�;<�
1='

�,�>?.& �
@

)=9
�����A�B



���	3���� C 3
�
�
�
�
��
 ���
�� ��! � � �-�
� �23���
�=+���
�
$ 
>%BD

��!���
��

�
�2 �

���� ��

�A

�

� �-� � ( � � � � � �
� *
�� ��A� 

� ! *�� ����3! 

����

� � ! *
��!��E�) 
F�3���
 
���
�

�G� ���� �


�A9

� �������G�
��
�
"�1


�7��7�� ����! ���
���� D ������� +
�!


�

 ��
1*�AH��
�
�� ��
0	 �

���������
�
�� ��I:1:= � & J���7�����
��
2��B1

�
A7

����: ���
�
�� ��K:	 �� !
LMN ! � �9��� �3O��1
P!��!

���
��

�

	0����3���- �

�	����&�
���
�� � ��� � '� ! ! �Q� (�
7��!B��) D ) � �  �( �������

�A

��

�"87
H�?	7D���RS�HO(7T�H �IT7UN=
?8VN�1N"S �
K/�"6W�KD- ,= SD+" ?,RN"

DN X��
 @�?� �R�,RS 72 ESJ+,?S N, DNNSRK� 
! 
-� - � - � /



� 	0����3
� 90���
���Y
�,6RKSK HUX%


���	�� �
�
��
����� �
��
��

+PO 
J�?@7D �7?ZSWJDRK �7ZWDW��
CN" DRK �WDR[J7R XI

J�?@7D A�UCIOH

*��0���! �	���! *0�� � 
��
�
�

7 -,J� <! �,� �� *6J� HUC%�

����
 
� �
��
���


==7+SW2 DRK �,??7NNSS2 �

�SE2 DRK �,NS2

�,RDN7,R2 N, 
��
$
��/	W,(WD?��+"SK6JS
�SDNNJS �W+"7.S2� �7ZWDW� �W7@
�67KS N, �SR� �S2SDW+" 7R N"S �DN�� �W+"7.S2

	SK7(WSS �"DWN ,= 
�� �S?ZSW \\�,ZSWND �DJS �	�0�] ��
�� �

� �W7S= 372N,W� ,= ��


J�?@7D �SE2 7R N"S �D+,?D �D7J� �SK(SW / �D� H! HCC% �J� �W�

	!
�
� �
� HC� �

�3
AN, A"7NSR �SJJ,ESK �SE2@D@SW

AD2"7R(N,R �NDNS �SDN" �RKS< HUOX/HUXU �3,EN, 02S]

�,?Z2N,RS2 ,= N"S 	D2N

96SW7S2 �

* �7ZWDW� �,WRSW � �/!

�
<+"DR(S �,NS2

F �

3
��90���
���
J�?@7D �7?ZSWJDRK �7ZWDW�

�*DR �?7N"! 
K7N,W

$$ �SJ? �S?SNSW�! �SJ? A�+,RN�

	",RS� �I�$UIXI

�0
�� ^XP�SDW

� ��

�%

XO

XH

X�

X%'

XI

CC



� �%C%

�
A� I �
�
��

�
����
�� �
 �3
 
���	�� �
�
��
����� �
��
��

$�,�SW! �DWJ! �WK� �
A 
�������
�
���� 
�����
2��.
�0�
 H� ��
A�������
�

� �����
� �
0���
�! ������30�
��� ��� �3
�
 ������! ��
� �3
 ����������_
�
 �3
 
���� ���
�

��3 �
��0��� �,�SW! HUCH \ �,RDNSK Z� �DW� �SS �OI�H

�D.72! �6KSJJS �7JJ2� ���
��� 90�;
��
� �3
����
�3� �3
�� ���
��
�� ���
�
��
�������
J 	D2, �,,[ �7RKDW�! HUC% \�,RDNSK Z� 
J75DZSN" �6N"ZS:

�,J[SN� *W�! �SWSK7N" �� ��
������ A
��3A3��
������ �
�
��
��� �DN7
RDH��
�SRSDJ,(7+DJ �,+7SN�! HU�C \�,RDNSK Z� �� *� �O�


3�
 �
�
�
�� �
�
���� 
F�����
� ��
� �3
 '
��$�
�3A
��' �
�
��
�����
$ 90���
����!�SRSDJ,(7+DJ 	6ZJ72"7R( �,?@DR�! HUC% $ �,RDNSK Z� �� *���,S7

�,RK! 3SRW�� �
�
��
��
� 
� �3
 ������
� ��� �
��
������ 
� �3
 
���� �
�$ 
��
�� 
� A��
��
A�! ������30�
���! ����0���� A���3�� ��� A
��
�� �

A3��3 �� �		
��
� �3
 
���� 3���
�� 
� �3
 �
A�! A��3 ���0������
��!
��	�����
�
�� �� 
�� ��.M7R H� �SE 
R(JDRK 372N,W7+ �SRSDJ,(7+DJ
�,+7SN�! HC�O WS@W7RNSK HUXC \�,RDNSK Z� �� *� �,S I �

�������� �
0� �

��� �
�	�
�
 A��3 �3����! A
�;�3

��! ��� �����0���
�� 
� !

�
������� �
0� 
A��
�� 
� ����� �,R26?SW �67KS! HUXX \ �,RDNSK Z�/

J75DZSN" ��SW � $ �H

3,NNSR! *,"R �D?KSR� �3
 
������� ����� 
� 	
��
��
� 90������ �SRSDJ,(7_
+DJ 	6ZJ72"7R( �,?@DR�! HUCO \�,RDNSK Z� 
J75DZSN" ��SW

�,,[! �7+"DSJ ��  �
�
��
����������
���� A��3 ��	3��
����� ����
�A��

 �
0������
F ����0�
�� �,,[ 	6ZJ7+DN7,R2! HUXU S �,RDNSK Z� �� *� �,S

� �D6J[7R2! �WDR+S2 �DREDW7R(� 3���
�� 
� �
�A��3! �
��
����0�� ��
� ���
	
��
���
� �� �3
 �������! �
 �3
 �
�� HC��� 	S>6,N 	WS22! HUX�� \
�,RDNSK Z� �� *� �,S �  

�
��
���
�� 
� �3
 �
��
����0� 3���
����� �
��
��! -
�0�
 FF�� �3
 A�����

� 	�	
��� �
��
�	
��
��
 ��� �
�0�
��� �3�
��� 
� �
��
������ 
� �
-�
�

��
A�����
� �
��
����0�HIUO$ HXU�� �,RRS+N7+6N 372N,W7+DJ

$� �,+7SN�! HU�%7 % �,RDNSK Z� �� *� �,S � � �

�3
 	���3
�	�	
��� -� H� �
��
�� 
� *
3� 	���3
�! H��%\HXOO�\ �"S �,J,R7DJ7
� �,+7SN� ,= �D22D+"62SNN2! HUC�� \�,RDNSK Z� �� *� �,S

�,JS2! 3DW,JK A� DRK �D.7K �,JS2� �
�
 
����
� ��
������ �
�
� ��� �
A
��

�
����-
��� HXOO$HUXO� �KD?2 	WS22! HUXO� $ �,RDNSK Z� �J?D �WSSRE,,K

�J,22,R! �,Z� HC%O �
��0� 
� 	
�����-���� 	
���
�
�� �
� �
-
�0��
���� 9�
�������� �
�-��
�� ��H,22,R 	WS22! HUXC� \�,RDNSK Z� �� *� �,S

�
����
� 
� ��-���� 	
���
��� �
-
�0��
�����
�-��
 HXCU� �J,22,R 	WS22!
HUCH� \�,RDNSK Z� �� *! �,S

�
-
�0��
���� 	
���
�
��� � ��������	� 
� �3
 	
���
� ���� 
� �3
 0���
�
����
� �
� HCH�! 	
�����-����� �J,22,R 	WS22! HUCO� \�,RDNSK Z� ��*���



�$C% � @ . � � % ! �I


�� 	�
���� ��3
�0�


H� �S@ HUC% \\\I��O @�?� \ 
�� �,DWK �SSN7R( $ -DRKSS2

 � !M X��O @�?� $ �S(6JDW �SSN7R( %$ '�SN"SWJDRK2 3,?S+,?7R('
` � E7N" �"7WJS� ��KSW! �D+S� A�! 2@SD[7R(
A�� HH 
+N HUC% \\\X��O @�?� $ �S(6JDW ?SSN7R( \$ @W,(WD? ���
?S @ C �,. HUC% /\$ 
�� �RR6DJ �7RRSW �SSN7R( / N7?S � @JD+S ��� 

] �
����
 ���3�-
� ��� ������� ���	 	����
��

 WN! �"S RS<N  .DR NW7@� N, N"S �SDNNJS �W+"7.S2 DRK �7ZWDW� 72 @JDRRSK =,W
aH� �S@NS?ZSW HU� 
��?S?ZSW2 ?D� (, =,W ^H��IO +"S+[ ?DKS ,6N N, 
��DRK

 ?D7JSK N, �� *� �,S ,W N, N"S 
��?D7J7R( DKKWS22�� �,W R,R$?S?ZSW2 =SS
DRK =6WN"SW 7R=,W?DN7,R! +DJJ �� *� �,S \�I�TXC�C� �

�0��
 �
 �3
 �
�
��� ���3�-
� �
� ���
 �� ,+2


��"D2 D+>67WSK 2S.SWDJ +,@7S2 ,= N"S �67KS N, �SRSDJ,(7+DJ �S2SDW+" 7R
$
 N"S �DN7,RDJ �W+"7.S2� �"S2S DWS D.D7JDZJS N, �,6 DN ^H%��I! D �ILK72+,6RN 

,.SW N"S 626DJ @W7+S� �"72 72 >67NS D 62S=6J (SRSDJ,(7+DJ N,,J E"7+" �,6
?7("N EDRN N, DKK N, �,6W @SW2,RDJ J7ZWDW� ,W (7.S N, D �(SR7S� =W7SRK� �,R_
ND+N �J?D �WSSRE,,K7= �,6 DWS 7RNSWS2NSK 7R @6W+"D27R( D +,@��

	
����

 �3���� 
� 
�� �
��
��!

�6Z?7NNSK Z� \�,ZSWND �DJS 	D6J �+,NN
%%OO ��N" �
! 
J�?@7D A�UCIO�

H� 	�0�! �,ZSWND �DJS! Z U �S@ HU�O �SDNNJS A�� ? HC �DW HUII �SDNNJS A�N,
$ �NDRJS� �,RDJK ��
�� Z!� �S@ HU�H $  ! � � �

�� 	�0�! �WSK ASRNE,WN"! Z �U �D� HCCC �"SJ2SD! �6==,J[ �O�! ��� K U �DW HUXO
�SDNNJS! ;7R( �,�! A�� ? HH �DW HU�� �,6RN -SWR,R A�N,

�� ����
�! �SWJS! K C �D� HUIH �SDNNJS! ;7R( �,�! A�  
%� 	�0�! �,WWS2N 
K(DW! Z �O �DW HCII �"SJ2SD! �6==,J[ �,�! ���K HO *6R HCU�

�DW.7RS �D[S2 �
� ? N, H  - M
I� �
0��!�DW� �J7+S! Z H �DW HC�� �"SJ2SD ��� K X �D� HU%C �SDNNJS A��
C� 	�0�!*,"R �SR�D?7R! Z � �SZ HC�U �,JJ7R2=,WK! �NWD==,WK �,�! �3� K$C �,.

HCII �"SJ2SD ��� ? �0��DW HCI� N, �
U� ;
�����!�WDR+S2 
J.7WD! Z HI 
+N HC�U 3DW.DWK! A,W+S2NSW �,�! ��� � HH 
+NHCU� �"SJ2SD ��

HO� �
0��!�S,W(S �7NNJS! Z �� *6R HC�� �+7N6DNS! 	J�?,6N" �,�! ���K HCCO�
? HX �SZ HCI� �+7N6DNS ��N,

HH� �
�
! �SW+� *D?S2 �6WRSW! Z �� 
+N HC�I �+7N6DNS ��_
H�� 	�0�! �.,W�! Z �H 
+N HCO% �,?,WDE,WN"! �ND==,WK �,�! �3� K C *6J HCXC

�,.SW �3� ? �H �S@ HC�C �,.SW �3 N, $ \

HX� A
��A
��3!*6K7N" �?7N"! Z C �SZ HCHO �,?SW2E,WN" �3� K % *6J HCUU �,.SW ��H
HC� ;
�����! 
R,+"! Z 3DW.DWK ��� K 3DW.DWK ��� ? 3DW.DWK ��N,  /
HU� � & ! �WDR+S2  
�O� �
0��! �7KS,R A"7NS! Z �I �D� HXU� �+7N6DNS ��� K HCCO 	S?ZW,[S ��� ? I *DR

H HCHX �"DWJS2N,ER �� N, �  � �
�H� �����3���!�DR+�! Z X �SZ HXU%��SK=,WK ��� K��H �D� HC�H �+7N6DNS ��
��� �
�
! �D@N� �6(62N62! Z �% �,. HXCU �+7N6DNS ��� ? HH �D� HCHI �+7N6DNS ��

N,  _
��� �0��
�! �DJJ� *D?S2! Z �� *6J JXU���+7N6DNS �� M - � \

K! �%� A
��A
��3!�S,W(S! Z H% *6J HXCH �,JJ7R2=,WK��3� K � �@W HCXO �,JJ7R:=,WK ���
? ��]H� �,. HC�C N, *6K7N" ��
A�!272 ,= b�I� ? �H] HCO� NO

�I� ��
A�!�DJJ�! Z �U �6( HXCI �,+"S2NSW �3� K �O �SZ HC�X �6JJ7RR=,WK �3
�� � ;
�����! 
R,+"

%O� �
0��!�7KS,R! Z U �DW HX�H �+7N6DNS ��� K �O �DW HC%X �+7N6DNS ��� ? ��]
�U �DW HX�H �+7N6DNS ��N,  

%H� ����!
J75DZSN"! Z �I �,. HXXX �+7N6DNS ��
%�� �����3���!�7?,R! Z HX"I �SK=,WK ��� K �X �S@ HC�% �SK=,WK ��� ? ����D�HXUH N, �

%�� �0��
�! �RRS! Z HX�C$U AS2N �D?ZW7K(S ��� K I *DR HC�I �SK=,WK ��
%%� �
�
! �"DWJS2! Z H �S@ HXIU��+�N6DNS ��� K �� *6J HC%O �+7N66NS ��� ? �O

*6J HXC� �+7N6DNS ��N,
�� %I� ���	! 
2N"SW! �D@N� �I �S@ HX�% �,7N6DNS ��� K �H �S+ HC%U �+7N6D=2 ��

%�� �0��
�!�DN"DR7SJ! Z �H �DW HXI� �+7N6DNS ��� K �% �DW HC%� �+7N6DNS����
? +D HXUH �+7N6DNS ��N,  

%X� *��
�! �DJJ�! Z H �SZ HXX� �+7N6DNS ��� K H� �,. HC�% �+7N6DNS ��



���

�C�

�U�
CO�

�CH�

C�� 
CC�

CU�
UO�
UH�
U��

�U��
U%�
UI�

H���

H�X�
H �C��_

 H�8� 
�H�O��

H�H�
H���
H���
J�%4

H�I�
! H���

H�X�
HX��

HXX�
HXC�

HXU�
HCO�

HCH�
HC��
HC��
HC%�

HCI�
HC��

HCX�
HCC�
HCU�
�X��
�X��
�X%�

�XI�
�X��
�XX�
�XC�
��O�

��H�
����
����
��%�

��I�
��C�

��U�
����
����

�$C%

A
��A
��3!�DWN",J,?SE! Z �C �,. HX�X �,JJ7R2=,WK �3� K �I �D� HCH� �,JJ7R2_
=,WK �3� ? �� �,. HX�U �,JJ7R2=,WK �3 N,

3���! �6N"! Z H �DW HXIO �,JJ7R2=,WK �3� K �� *DR HC%O �,JJ7R2=,WK �3
�
0��!
5S[7SJ! Z �� *6R HX�H �+7N6DNS ��� K HO �SZ HCH% �:7N6DNS ��& ?

JXII��+7N6DNS ��N, �  �
$A3��
!�62DRRD"! Z �� 
+N HX�I �DW2"=7SJK ��� K �CP�O *6R HC�I ��7N0KNU ��
����!*,RDN"DR!$Z �C �DW HX%%PI �+7N6DNS ��� K �� �S+ HC�� �+7N6DNS ��� ?
� �� *6R HX�X �+7N6DNS �� N,  �
����
��! �DW�! Z �H �DW HX%IPO 37RR"D?$��� K �+7N6DNS ��
�
�
! *D?S2! Z � �S@ HXH� �+7N6DNS ��� K �+7N6DNS$��� ? 7RNSRN�+7N6DNS ��N, H
����
�!�DWD"! ZD@N� H% �D� HX�X �+7N6DNS ��� K �+7N6DNS ��
���	! *,"R! Z I *6J HX�% �+7N6DNS ��� ? X �D� HXOH 37R>"D? �� U�
��
A3��! �"J,S! Z �O �SZ HX�XP3 37R>"D? ��

I *DR HX%%

�0��
�!�DN"DR7SJ! Z8@"� �% �@W HXHX �+7N6DNS ���K �I *DR HXUO �+7N6DNS
� ��� ?K5D *6J HX%C 2+7N6DNS ��N,

� ��H�
�! �DW�! Z HX�� �+7N6DNS ��� K HC 2@W HXU% �+7N6DNS ��
*��
�! �SR�D?7R! Z �� 3SZ HX%% �+7N6DNS ��� K �� �DW HXUX �+7N6DNS ��� ? 
O
���5� ! �DWD"! K �O �DW HXU� �+7N6DNS ��
A
�=3
��3!'�7S6N�G �SR�D?7R! " I �SS HXO� �,JJ7R2=RWK �3� K

�,JJ7R2=,WK �3� ? +D HX�C �,HH7R2=,WK �3�N, � � � !
��
-
��
�!�SZ,WD"! Z HH �@W HXOU �6W"D? �3� K % *6R HXUO �,HH7R2=,WK �3  
3���! *,"R! Z HXOZ �,JJ7R2=,WK �3�$K HU 
+N HXCU �RJJ7R2=,WK �3� ? HX 
+N

�� HX%�G�,HHHR2=,WK�N,� ��� � �  
����;	
�
!�DWD"! Z HXHC �,?SW2E,WN" �3� K *DR HCO% �,JJ7R2=,WK �3
�
0��!*,2S@"! Z/JO 
,N HXOH �+7N6DNS ��� K �+7N6DNS ��� ? I �S@ HX�U

�+7N6DNS �� N,' � H � � X X X � H
����
�! ��K7D! Z HI �S+ HXOU �+7N6DNS ��� K �O �D� HX�% �+7N6DNS ��
A3��
! �S?6SJ! Z �% �DW HXO�PX �DW2"=7SJK ��� ?�� �SZ HX�H �DW2"=�SJK ��N,
��
��! �RRD! Z �,W+"S2NSW �� � � �
����!*,27D"! Z U �S+ HXHI �+7N6DNS ��� D HCO� �+7N6DNS ��� ? HU �DW HX%H

ADWS"D? ��N, ' �
�30��0�;!�DW�! Z ADWS"D? ��� K �+7N6DNS ��
����
��! �2WDSJ! Z +D HXH� 37R("6? ��� K �Q �S@ HXI� 37R("D? ��� ? �% *DR

HX�CPU 37R("D? ��N, �
����
��! �DW(DWSN! Z HH �SZ HXHXPC 37R>"D? ��� K HI 
+N HX�U 37R("D? ��
�
�
! �?ZW,2,!�Z +D H�XO �+7N6DNS ��� K HX�C �+7N6DNS ��� ? �H] 27HS6+S�

!& � ? ��] H �S+ HXHI �+7N6DNS ��N, H
�0��
�! �Z7(D7J �E7K,E] �
����
�!cD+"DW7D"! Z *6R H�C� �+7N6DNS ��� K �+7N6DNS ��� ? � �S+ HXHQ

�+7N6DNS �� N, $ / � � !

�3���
��
�!�S"7NNDZJS! Z C *6R$H�C� �+7N6DNS ��� K �+7N6DNS �� -
���	! *,"R! Z H% 
+N H�UX �+7N6DNS ��� K �+7N6DNS ��� ? I �,. HX�% �+7N6DNS

�� N,.$ �


���! �SW+�! Z H� �S+ HXOO �+7N6DNS ��� K �+7N6DNS ��
��
A
��!*,2S@"! Z +D HXOH� ? HX�� N,

H�H$ � ��K7D �� $  � � �
�0��
�!	"7J7@! Z HC �6( H�X� �+7N6DNS ��� K � �,. HXIU �+7N6DNS ��� ? +D

HXOO �+7N6DNS ��N, �
���3! 
J75DZSN"! Z �+7N6DNS ��� K �+7N6DNS �� $ �
����
�! A7JJ7D?! Z �SZ H�CI �+7N6DNS ��� K HH �6( HX%I �+7N6DNS ��� ? �X
� *DR HXH% �+7N6DNS ��N, � �
�

�3!*6K7N"! Z �X �S@ H�UH �+7N6DNS ��� K H� �6( HX�� �+7N6DNS ��
*��
�! �SR�D?7R! Z H� �D� HXHH �+7N6DNS ��� K��C �,. HXCC �+7N6DNS ��� ? N,
����A ! �SW+� � �
A
��A
��3!�SR�D?7R! Z +D H�XI �,.SW �3�
���
�!�DWD"! Z +D H�CO @W,Z� �DJ72Z6W�
��
-
��
�!�DWN",J,?SE OW�!

? �D� HXOC �6W"D? �3 N,
���;
�! 
J75DZSN"
3���! *,"R! Z +D H�C� �,.SW �3� K �,JJ7R2=,WK �3�
�3
��
��3S2NSW! Z�+D H�C� �,.SW �3
����;-
�
! 	"7J7@ � �
�
0��!�",?D2! Z I �,. H�O� �K7N6DNS

�+7N6DNS ��N,

A3��
! �DWD"! Z 
+N H��� �DW2"=7SJK ��� K U �6( HXII (+7N6DNS ��
����
�!A7JJ7D? *W�! Z �C �DW H�C� ^+7�66NS ��� ?M� *6J HXO� �+7N6DNS ��N,
����
�! 
J75D"SN"! Z +D HIUO �+7N6DNS ���K��+7N6DNS ��
A3H�
!�,WRSJ762! Z �C �DW H�C� �DW2"=7SJK ��� K �H *DR HXII �RW2"=76JK ���? �� �D� HXOI �+7N6DNS ��N,

�������!3DRRD"! Z X �DW$H�XXP0 �+7N6DNS ���
���! �",?D2� Z I �@W HICH �+7N6DNS ���

�� N, X

�� *DR HXUO

K � �6( HX�C �,.SW �3� ? +D H�UX N,
��� K H� *6J HXXO �,.SW �3 �

Z �O *6R HOC� �,.SW �3� K �O *6R HXOU �6W"D? �3�

? U �6( HXOI �,.SW �3 N,

-���K �+7N6DNS ��� ? *DR HOCCPO

�K �% �SZ HX�C �6W6"=76�K ��
K ��HN6KN+ ��� ? C �S+ HXH% 37R("6?

 *
�! �SZ,WD"! Z H% *DR H�CIXO 37R("D? �� 
����
��! �DN"DR7SJ! Z @W,Z 
��� ? R6 HXOH N,! *6K7N("



�$C%

��%�

��I�
�I��

�IX�
�IC�
�IU�
��O�
��H�
����

��C�

��U�
�X��

�X��
�X%�

�XI�
�X��
�XX�
I%%�

I%C�
I%U�
IIO�
II��

I��
II%�
�%O�

�%H�
B�%��

B�%��
�%%�
�%I�

�%��

�%X�
�%C�

�%U�
�IO�

�IH�
�I��
�IX�

�IC�

�IU�
��C�

��U�
�XO�

�XH�
XH��
XH��
XH%�
XH��
XHX�
XHC�
XHU�
X�O�
X�H�
X�%�
X�I�
X���
X�X�
X�C�
X�U�

��0��
�! '�,6R( �,RG *,"R!

�X
' �� �  H� H � � � �

����
��� ��1���8 ��Hc
�@W H�C% 3HR>"D? ��� K � �,. HX�� 3HR("D? ��� ? �X �D�

��
��
�! �DW(DWSN! Z X �D� H�UH 37R("D? ��� K �% �,. HXXX 37R>"D? ��
����
�!cD+"DW7D"! Z H�I% �+7N6DNS ��� K HX�O �+7N6DNS ��� ? *6R H�XU�+7N6DNS ��N,
A

�A
��3!�DWN"D

�3���
��
�! �NS@"SR! Z I �,. HII% �87N6DNS ���
�0�;!�S"7NDZSJ! Z +D H��H �+7N6DNS ��
���	! �NS@"SR! Z % �DW H�XO �+7N6DNS ��� ? +D H�U� N,

& ! �S?@SWDR+S � d �


���! *,Z! Z �O �DW H��X �+7NR6NS ���K HXIC I+HN6DNS ���? +D H�UU �+7N6DWS
�� ! � � ! � ! �

? � �,. H�XU 2+7N6DNS ��N,

Z @W,Z H��X 
��� K �S+ H�C� �+7N66NS ��� ? �I �@WH�%U �+7N6DNS ��N,

*��
�� ���� Z 
��� K 	7,Z �O �D� H�X� 7R �RK7DR DNND+[ �+7N6DNS ��
����
�! *,"R! Z +D H�%� AS�?,6N" ��� K HXHC �+7N6DNS ��� ? ��] H�UU �6N"

��
�3�
�� ? �H] �I *DR H�X� �+7N6DNS ��N,
A3��
! �DWD"! Z +D H�%C �+7N6DNS ��� K +D H�U 2+7@6DNS ��
�

�3!*,"R *W�! Z$H *DR H��H �+7N6DNS ��� K � �SZ H�HC �+7N6DNS ��� ? H�E+JEJ2K???Z?N, �  
�
��
�! �DW�  $ � H

*��
�! *,"R! Z HO *DR H�X�PXX �+7N6DNS ��� ? HC �DW HXOO �+�N6DNS ��N,
��
��
�! 
6R7+S! ZD@N �X �D� H�C� �+7N6DNS �� �
A
��A
��3!A7JJ7D?! Z +D H�H� �7(2Z�! �JR+,JR2"7WS! 
��� K HI �DW H�UX

�,.SW ��� ? �,.SW �3 � X _
��
-
��
�!�DWN",J,?SE!
����;! �DW�

���;
�! �S,W(S � � !B
3���! �DJ@"! Z +D H�IC �,.SW �3� K �,.SW �3� ? ��] �� �D� HXOH� ? �H]

+D H�CI N, � $ � �
& � & � ! �

�3
��
�! 	"7J7@! Z +D H�II 
��� _

�
0��!�S,W(S! Z +D H�%O �+7N6DNS ��� K �+7N6DNS ���? HI *DR H��H �+7N6DNS
�� N, ! �

	���
�! 3DRRD"! Z % �S+ H�%� �+7N6DNS ��� K �+7N6DNS �� � �
A3��
! 	SWS(W7RS! Z X$HO �S+ H��O 	J�?,6N" ���K �O$�� *6J HXO% �DW2"=7SJK

��� ? ZS= � �DW H�%CPU ��N, �2SS DJ2, bH�U�] �� � /MH
����
��! �DWD"! Z 
��� K��� *DR HXHH �DW2"=7SJK �� ��SS �HIO GH�UX]

����
�! A7JJ7D?! Z +D H�%�� ? �O �@W H�CO �+7N6DNS ��N,   H !
�0��
�!��K7D! Z �% *DR H�I� �,7N6DNS ��� K �O *6R HXH% �+7N6DNS ��� ? �H] N,

*,"R *��
� � �  � M
����
�! *,"R! Z +D H�%� AS�?,6N" ��� K HXHC

�+7N6DNS ��N,
A3��
! �DWD"! Z +D H�%C �+7N6DNS �� � �
A3��
! �DR7SJ! Z +D H�%U �DW2"=7SJK ��� K � �D� HX�% �DW2"=7SJK ��� ? HU �6(

H�X% �DW2"=7SJK ��N, � ! �B �
30��! 3DRRD"! K D=N �I �D� HX�H @W,Z �DW2"=�+JK$���
�������!*,2S@"! Z �DW H�%� �+7N6DNS ��� K HX�H �+7N6DNS ��� ? 
+N H�X�'�+7N6DNS ��N,
����
��
�!3DRRD"! Z �DW2"=7SJK ��
���! �",?D2! Z HI �6( H�IO �+7N6DNS ���

& ! �DWD" � � � _

*
�! *,2S@"! Z H �@W H�%I �,2N,R ��� K �H �D� H�UX 37R("D? ��� ? �U �6(
H��X 37R("D? �� N, -

	����
! �DW�! ZD@N �U *6J H�%U 37R>"D? ��� K �� *6R HX�� �+7N6DNS ��
����
��! *,2S@"! ZD@N �O �,. H�%O 37R("D? ��� K HC �DW HXHIP� 37R("D? ���

? H% *6R H�C� 37R("D? �� N, � � �
�
��! 	W6KSR+S! Z �� �S+ H��� 37R("D? ��� K �� �,. H�UI 37R>"D? ��
��
��
�! �DR7SJ! Z H� *6J H��C 37R>"D? ��� K 37R>"D? ��� ? �� �D� H�UO

37R>"D? �� N, !

���-���
!�DW(DWSN! Z �� �S+ H��U 37R("D? ��� K X �D� H�UH 37R("D? �� �
���
�!*,"R! Z +D H���� K H�XX �+7N6DNS ��� ? H� *6R H�%% �+7N6DNS ��N,
�
�����! ;DN"SW7RS � G

A

�A
��3! ADJNSW! � ;SRN 
�� - �
�3���
��
�! �2DD+! Z ;SRN 
��� K �� �DW H�X� 2+7N6DNS ��� ? H�%I$� N,
-����! �DWN"D �
�0�;! �2DD+! K H�UI �+7N6DNS ��� ? N,

& ! �WDR+S2
���	! �D?6SJ! Z +D H�%�� ? H% *6R H��� �+7N6DZS ��N,
����! 3DRRD"! Z HO �,.$H�%I 37R>"D? �� -

���! *,"R! Z H��O 
��� K H� *DR H�C�P� �+7N6DNS ��� ? +D H�IH 37R>"D? ��N,
*��
�! �DW�! Z 37R("D? ��
�0��
�! 36R@"WS�! Z +D HIU� 
��� K H�X� �+7N6DNS ��� ? 
��N,
���
�,W ����
�! ��K7D! Z +D HIUC 
��� K ZS= H�X� �,7N6DNS ��
*��
�! 	"7J7@! Z 
��� K +D H��U 37R("D? ��� ? 
�� N,

& � ! *DRS! Z 
��� K �� �SZ H�CCPU �7R("D? ��

Z �,.SW �3� ? HO 
+N H�CO �,.SW �3 N,

�+7N6DNS ��� ? �I *DR H�X�

K HX�� �+7N6DNS ���? �+7N6DW6 ���N,�



�C

X%I�
X%��
X%X�
X%C�
XIO�

XI��
XI��
XI%�

XII�
HHO%�
H�CO�
H�CH�
H�C��
H�C��

BH�C%�
BJ�CI�

X%%�

XIH�'

�*��9�! �7+",JD2! Z 37R("D? 
��� K �

�$C%_
$DR$�

����
�! *,"R! Z�+D H��� ES�?,6N" ���$K �� *6R H�C� �WSSN,ER ��� ? �S�?,6N"
�� N, � _

& ! 3DRRD" �� � � �
A3��
! �,E7R! Z�+D H�H� 
��� K �+7N6DNS ��� ? HI 
+N H��C �+HN6DNS ��N,
A���! 
J75DZSN"! Z$+D H�HX 
�� � �
�

�3! *,"R  
�
��
�!�RN",R�! Z 
��� ?�H� �,. H�IH 2+7N66NS �� �O
E���7��2! �DW�! Z 
��  
*��
�! *,"R! K +D H�XX �+7N6DNS ��� ? H�XI �+7N6DNS ��N,_
�0��
�!��K7D! Z �% *DR H�I�� D �+7N6DNS ��� ?��] A7JJ7D? ����
�
��
��
�! �SR�D?7R! Z H�%H �+7N6DNS ��� K�% �D� HXHH �+7N6DNS ��� ? HI �R�

H��I 37R("D? �� N, � � � /
3�A;
!�SN"7D! Z �H *DR H�%�P% 37R("D? ��� K �+7N6DNS ��
3���! '�SD+,R' *,"R! Z H�HX 
��� K H�U�P% �,.SW �6� ? H�%C
�
0��!*,"R! Z 
��� ? �+7N6DNS �� N,

!& ! �Z7(D7J! K H�U� �+7N6DNS �� � - \ _
	���
�! �",?D2! Z 
����K *6R H�U% �+7N6DNS ��� ? HO �,. H��U �+7N,DNS ��N,
�������;
P�����
�! *DRS
A3��
! AHHH7D?! Z +D HIU� @W,Z 
��� K �H �SZ H��H 	J�?,6N" ��� ? 
�� N,�^SS b�IU�]

& ! �62DRRD! Z 
��� K ZSN H�I% e H�XI 	J�?,6N" ��� ? ��] 
KEDWK A����
A
H� �D� H��H �2SS DJ2, b�IU�] � H � \ � $�

����
��!E7HH7D?! Z HIUO �SN"RDJ �WSSR! �7KKJS2S<! 
��� 9 H��X �W7K(SEDNSW
��� ? H�HH �S�KSR �
�3N, �2SS DJ2, b�IU%] �

& ! 
J75DZS@" �2SS DJ2, b�IUI] �

����
�!A7HH7D?! Z +D H�HX 
��� +D?S N, �,2N,R�H��C
�0��
�!*,"R! Z +D H��I 
��� K +D H�UX �+7N6DNS ��� ? HO �,. H�%I!�+7N6D�S

�� V,�� - W�! - �
��
A��
�!� �DW�! Z H� �@W H��X 	J�?,6N" ��   $!
����
�! *,"R! Z +D H��I ES�?,6N" ��� K �� *6R H�C� �WSSN,ER ��� ? AS�?,6N"

�� N, $ �

& /! 3DRRD" B � � �
A3��
! �,E7R! Z +D H�H� 
��� K �+7N6DNS ��� ? HI 
+N H��C �+7N6DNS ��N,
A���! EJ75DZSN"! Z �D H�HX 
�� � � � �
�ED<ED!	SWS(W7RS! Z X$HO �S+ H��O 	J�?,6N" ��� K �O/�� *6J HX�% �DW2"=7SJK

��N, �2SS DJ2, b�%�]
���������DWD"! Z 
��� D �� *DR HXHH$�DW2"=7SJK �� �2SS DJ2, H�%I]
�������!A7JH7D?!�Z +D H�OO 
��� K +D H��O �+7N6DNS ��� ? H�%O @W,Z

/�+7N6DNS ��N, � B
�����
A!
J75DZSN"! Z +D H�OO
����
��
�! A7JJ7D? � � �
���!�7+"DWK! Z +D H��O �,WREDJJ& 
��� K H� �SZ H�II �+7N6DNS ��� ? �+7N6DNS

�� N,

���1�� ! �SZS++D.= -  
*
�! �",?D2! Z 
��� K H�XC 37R("D? ��� ? +D H��X @W,Z 
�� N,
����
	! *,DR! Z 37R("D? ��� K �O �DW H�UOPH 37R("D? ��

`	����
!\*,"R! Z=+D H��C 
��� K X �SZ H�CU$UO 37R("D? ��� ? +D H�%C 37R("D?
�� N,  

& � ! �DW(DWSN! K �C �DW HXO� 37R>"D? �� � � �
.����
��! �",?D2! Z +DXH�J
 
��� K �C �S@ H�UH 37R("D? ��� ? +D H��X 
�� N,
���
! �R72! Z 
��� K H� ,W H% �SZ H�C�P� 37R("D? ��

��
��!��RKWSE! ?.N, � � � ��
&/ �! 
J7R,W

H ��
��
�! �DR7SJ! Z H��� 
��� K C �DW HX��PX D(S HO�! 37R("D? ��� ? �X �S+
��J��I�37R("D? ��N, �!

���
! �Z7(D7J! ZD@N H� �6( H�%� 37R("D? ��� K % �6( HXOX 37R("D? ��
���-���O�.	0fKT� � ��
�� K�� �S+ HX�H 37R("D? ��� ? � *6J H��X 37R("D? �� N,
�0��
��! 	DN7SR+S! Z +D�J�%X 37R("D? ��� K �� �DW HX��P% 37R("D? ��
���
�! �& ! ? N,  !

�����
�! &� !! � - ��
�
�����!�3SRW�! K �O �,. J�I� 	J�?,6N" �� �
�3���
��
�! �",?D2! Z ;SRN 
��� K H��U �+7N6DNS ��� ? 
��
-����! & ! Z 
��� K H���/�I 
��� ? +D H��X 
�� N,

& � �R@8� Z 
��� K H��% �+7N6DNS �� '
���	! �",?D2! Z HIUX �,W,"S2NSW 
��� ? +D H��� ES�?,6N" ��
����! �",?D2! Z +D H�H�� K �% �SZ HXO%PI 37R>"D? ��� ?%N,
,EW2! 3DRRD"! K �I *DR H�XIP� 37R>"D? �� �

���! *,"R! Z �DWR2+DZ7S! �S.,R2"7W6!�
�9� K �� �D� H�IX ES�?,6N" ��� ? N,

& ! �DW(DWSN! Z �DWR2NDZJS! �S.,R2"7WS! 
��� K �C *6R H�I� 37R>"D? ��
�! !! � / *6R HIIX 37R("D? ��� ? +D H��C 37R("D?

�� N, $ / !  -

& � ! �DW�� -� � � �

����
�! �",?D2! Z +D H�OO� K 
+N H�CH AS�?,6N" ��
A�������� *O"R! � 
,RK,R 
��� ? �,RK,R 
�� W,

& ! �RR! Z 
��



�$C%

HIO��

HIOX�
HIOC�
HIHO!

HIHH�
B�ICO�

XL�ICH�

B�IC��

B�I2��
!B�2U��

B�IU��

B�2U%�

B�2UI�
!��X%�
��CO�
��CH�
��C��
�I���
��C��

 ��CX�

B�OH5��

B�,H��

B�OH%�

 B�,HI�
bO B2HS%�

B2HSI�
�b B�O�C�

B�O�U�
BHO��C�

�H,��U�
BH�OI��

H�OIX�

��0��
�! 36?@"WS�! Z�+D HIU�

� A3��
! A7JJ7D?!

!�
�
E2�
�!/E?�!

�U

N6DNS ��N,
��
A��
�! �DW� !
��
��
�! �,ZSWN!
3�A;
! �DNN"SE! Z

�0��
�!*,"R '�W!G! Z +D H��I� K D=N H�CU �+7N6DNS ��� ? H� �,. H�%I �+7_
Z H� �@W H��X 	J�?,6N" ��

ZJ7@2� K H �SZ HXO� �+7N6DNS ��O � � $ B

�D?ZW7K(S 
�� N, D?	WHK(S 
��� K HH @SS J�C%23L'("D? �� ? H��C

& H! �DW(DWSN! Z 
��� K HC �DW H�C�P% 37R("D? �� !

��� K H�X� �+7N66NS ��� ? 
��N, �2SS DJ2, PX�� I 

��,H�]� � . H! �� � ! � � � �

���
�,W ����
�!��K7D! Z�+D HIUC 
��� K�ZS= H�X� �+7N6DNS �� �2SS DJ2, bX�XHI�OH�]�  ' �

��
A��
�!*,RDN"DR! Z H� �6( HIU� �+W,,Z�! �,NN�R("D?2"7WS 
��� ? HO �@W HC�%
	J�?,6N" �� �2SS DJ2, b�OH%] � � !!


��3��!�6+WSN7D! Z �SWZ� 
�� �2SS DJ2, b�OHI]  �
Z +D HIU� @W,Z 
��� K �H �SZ H��H 	J�?,6N" ��� ? +D H�H�


��N, �2SS DJ2, bH�C%] � ! �
��c���! �62DRRD! Z 
��� K ZSN H�I% � H�XI 	J�?,6N" ��� ? ��] 
KEDWK A����
A

H� �D� H��H !�2S+ DJ2, bH�CI]  /

����
��! A7JJ7D?! Z HIUO �7KKJS2S< 
��� K H��X �W7K(SEDNSW ��� ? H�HH �S�KSR�
�3N, �2SS DJ2, bH�C�]
& ! 
J75DZSN" �2SS DJ2, bH�CX]

���
! A7JJ7D?! Z 
��� K +D H�I% �,W+"S2NSW ��� ? 
��
��
��
�! *,"R! Z 
��� K HU �S+ H��H 37R("D? ��� ? 
�� N,

& ! �RRD! Z 
��
-���
! �RKWSE! Z 
��� K H �D� H�XI� ? +D H�%O
��c ! �W7@"DR�! Z +D H�HH� K � *DR HXO�PX 37R("D? ��
�0�1
��! �S,W(S! Z +D HIUI 
��� K �� �D� H�U% 37R("?R

KDNS 6R[R,ER� ? ��] H% �SZ H��UP%O 37R("D? ��N,
*��
�! *DRS � & � ]! @W,Z E7K,E ,= 	"7J7@ *��
�� Z +D H�OI 
��� K �� �SZ

H�CCPU :H
1�"? ��  � �
�0��
�! 36?@"WS�! Z +D HIU� 
���

bX�� � b�ICO

���
�,W ����
�! ��K7D! Z@+D HIUC 
���
I b �ICH _

��
A��
�!*,RDN"DR! Z H� �6( HIU� �+W,,Z�!
�	J�?,6N" ��N, a2SS DJ2, b�IC�]


��3��!�6+WSN7D! Z �SWZ� 
�� �2SS DJ2, b�IC�]
��
A��
�!A7JJ7D?! Z HI��PX �,NN7R("D?2"7WS 
���

? SRK ,= HIUH ,W SDWJ� HIU� �+W,,Z� 
��N,
� & ! �DW�! Z 
��� K�HX �@W H��X 	J�?,6N" ��
��
A��
�!A7JJ7D?! Z HI��PX �,NN7R("D?2"7WS 
���

? SRK ,= HIUH ,W SDWJ� HIU� �+W,,Z� 
��N, �2SS DJ2, bIH�I] 
&� ! �DW�! Z 
��� K HX �@W H��X 	J�?,6N" �� �2SS DJ2, bIH�I] �

��
A��
�!A?�! Z +D HI%O 
��� ?,.SK N, �+W,,Z� HIXI E7N" U �W� ,JK A?� *W��
K �+W,,Z�! �,NN7R("D?2"7WS� ? N, �2SS DJ2, bH�OI�] � \

- ! 	W6KSR+S! Z 
�� �2SS DJ2, bH�OIX]
Z +D HI%O 
��� ?,.SK N, �+W,,Z� HIXI E7N" U �W� ,JK A?�*W!�

K �+W,,Z�! �,NN7R("D?2"7WS! ? N, �2SS DJ2, bHO��C]
& ! 	W6KSR+S! Z 
�� �2SS DJ2, bHO��U]

@W,Z 37R("D? ��N,

��� ? �HH RD?S DRK

K H�X� �+7N6DNS ���? 
���N, �2SS DJ2,

 K ZS= H�X� �+7N6DNS �� �2SS DJ2, bX�X 

�,NN7R("D?2"7WS 
��� ? HO �@W HC�%!

K H� �@W H�%�P% 	J�?,6N" ���
�2SS DJ2, b�O�C]

�2SS DJ2, b�O�U] �
KGJ� �@W H�%�P% 	J�?,6N" ���

bb �����
A
� ���
��
� \  

B �RK7.7K6DJ2 N"DN D@@SDW ?,WS N"DR ,R+S ,R N"S +"DWN
�BBB�[B

�	
����

� �3���� �

�
�

�= �,6 E72" N, "D.S �,6W @SK7(WSS +"DWN @6ZJ72"SK DRK "D.S R,N N6WRSK 7N 7RN,
!N"S SK7N,W =,W @WS@DWDN7,R! @JSD2S K, 2,� � �
 7R DK.DR+S ,= @6ZJ7+DN7,R 7R ,WKSW N, [R,E",EN, =7N N"S? HRN, N"S 2@D+S D.DHHS

AS RSSK N, E,W[ ,R N"S2S 2,?S ?,RN"2

DZJS�  �= �,6 "D.S >6S2N7,R2 +,R+SWR7R( N"72! @JSD2S +DJJ *DR �?7N"! �IX$�OCX�



X
� �$C% �

� ���
� 3���
�� 
� ��	�O�
� �
� HC�

�WS@W7RNSK =W,? N"S �D7J� 
J�?@7DR! 
J�?@7D! AD2"�! �6RKD�! *0H� �! HUHU]

��W,? �"S �S,K6+[! ,==7+7DJ @D@SW ,= N"S 
J�?@7D 
J[2 �,K(S�]
�,,[7R( ZD+[EDWK ,.SW N"S @D2N �O �SDW2 ,= 
J�?@7D�2 "72N,W� N"S RD?S2 ,=


J[2 DRK ,= N"S 
J[�2 J,K(S 72 =,6RK @W,?7RSRNJ� +,RRS+NSK E7N" S.SW� @DNW7,N7+
?,.S! +"DW7NDZJS E,W[ ,W +7.7+ ZSNNSW?SRN ND2[ N"DN "D2 ZSSR 6RKSWND[SR 7R N"S
+7N� 7R N"DN N7?S� � *  

�R N"DN �O �SDW2 N"SWS "D2 ZSSR NE, 
J[�2 J,K(S2 ,W(DR75SK 7R N"S +7N�!
N"S =7W2N (SNN7R( 7N2 +"DWNSW 7R HCUO E"SR�D@7N,J �,K(S! �,� HC� ED2 ,W(DR75SK!
DRK N"S 2S+,RK ZS7R( 7R2N7N6NSK 7R HUO��

�"SWS ESWS DZ,6N �I ?S?ZSW27R N"S =7W2N J,K(S E",2S S<DJNSK W6JSW ED2 N"S
JDNS �SR� �� �� 
���J
�!E", DN N"DN N7?S ED2�DK�6NDRN (SRSWDJ ,= N"S �NDNS ,=
AD2"7R(N,R� �"S ,RJ� +"DWNSW ?S?ZSW,= N"S =7W2N 
J[2 J,K(S E", 72 R,E D+N7.SJ�
D==7J7DNSK E7N" N"S @WS2SRN 
J[2 J,K(S 72 �S,W(S �� �����!,RS 
= 
J�?@7DJ2
@W,?7RSRN Z627RS22 ?SR�� �W� �����"D2 2SSR N"S 2NSDK� W72S ,= N"S 
J[2 J,K(S
=W,? �I ?S?ZSW2N, 7N2 @WS2SRN ?S?ZSW2"7@,= �IO� �"S S<DJNSK W6JSW2 7R N"S7W
,WKSW ,= N"72 =7W2N J,K(S ESWSW  �SRSWDJ �� �� 
����
�! *6K(S �� �� ���
�!�� ��
A

��0��!R,E "SDK ,= N"S �SK7+DJ �D[S 7R2N7N6N7,R���,SW(S �� �7��� ,= 
J�?@7D!
�62 3�����! R,E ,= �,2 �R(SJS2� !�W$ �� �� �
���
,= �SE �,W[� �� �� 	����3���!
R,E @WS27KSRN ,= N"S �NDNS �DR[ DN �"SJN,R� �DW[ �

�,= �"SJN,R ED2 DJ2, ,RS ,=
N"S +"DWNSW ?S?ZSW2 ,= N"S 
J�?@7D J,K(S� �� �� 	
��
�RDK 	"7J �;������,=

J�?@7D ESWS DJ2, +"DWNSW ?S?ZSW2,= N"S J,K(S� 

�R HCU�! ZS+D62S ,= N"S "DWK N7?S2! E"7+" S.SR N"S ,@N7?72? ,= N"S$
J[2
+,6JK R,N ZWD.S! N"S J,K(S 26WWSRKSWSK 7N2 +"DWNSW DRK D RSE J,K(S ED2 R,N
=,W?SK 6RN7J DZ,6N 2S.SR �SDW2 JDNSW��  �


R ASKRS2KD� S.SR7R(! *6RS ��! HUO�! N"SWS D22S?ZJSK 7R N"S 
KK �SJJ,E2
Z67JK7R( DN 
J�?@7D! N"S =,JJ,E7R( ?SRE",+,R2N7N6NSK +"DWNSW ?S?ZSW2,= N"S
RSE 
J�?@7D �,K(S �,��JC�� ��	�
�
�� �� �� A�������
�!3� 	� ���
�! *� 3,EDWK
A���
�! �SR �� ���3! �S,W(S 
� ��;
�c�
! �62 3�����! �� *� *
���! �� �� A���
F!
�WDR[ *� �
��
�� �WDR[ �� ;
��
�!3� �� �
A�
�!*6K(S O� -� ����! *S22S �� �����
�� A� ���
��
���! *� ���A���A
��3! *� �� �����
��! 
! �� �0����! *,"R �
�;�3��
!
�"DWJS2 
� A���
�! �� �� *���

��! �SRDN,W 	 3�������
�! 3SRW� ��0�
��! *� ��
���
�! �",?D2 
��
��! �� �H 	����3���! A� 3�$����;
��! *� �� ��;���! �� �� �
�;

���3! �,.SWR,W 3SRW� ������
! *D?S2 ����3
��! 3DWW� �0��
��! *D?S2 
� ����
�!
�� �� �A��! �� �� ���
����! �) �� ��-�� DRK 3DWW� A� 	3�		��   �

�"S ?SSN7R( ED2 +DJJSK N, ,WKSW Z� �72NW7+N �S@6N� �WDRK 
<DJNSK �6JSW
A� �� ��������
!,= �D+,?D! E", E7N" N"S D2272NDR+S ,= N"S =,JJ,E7R( ?S?ZSW2 ,=
�D+,?DDRK �ZSWKSSR J,K(S2 D+N7R( D2 (WDRK J,K(S ,==7+SW2 7R2N7N6NSK N"S 
J�?@7D
J,K(S� �WDRK 
<DJNSK �6JSW �� 
�����
�! �WDRK �SDK7R( ;R7("N O� �� ���	
�!
�WDRK 
2NSS?SK �,�DJ ;R7("N *� �� ���	�
�!�WDRK 
2NSS?SK �S+N6W7R( ;R7("N 	� ��
;
��3!�WDRK �S+WSNDW� �WDR[ �� A�����WDR[ �SA���&]! �WDRK �WSD26WSW A� ��

��
�


!�WDR[ 
2>67WS �J �� 3
A
��!R,E 2S+WSNDW� ,= 2NDNS! �WDRK �RRSW �6DWK
�WDR+72 ��A
��!�WDRK �"D@JD7R *� �� ��
�3
�! �WDRK ��JSW �� E� ����
�3
��

�"S ,==7+SW2 =,W N"S =7W2N �SDW ,= N"S RSEJ� ,W(DR75SK J,K(S ESWS� �� ��
A�������
�!S<DJNSK W6JSW� 3� 	� ���
�! JSDK7R( [R7("N� *� 3,EDWK A���
�!J,�DJ

*S22S �� �����! *6K(S 
��-� ����!3� �� �
A�
�!Z,DWK ,= NW62NSS2� *� �� *
���!
� S2>67WS� �� �� ;
��
�!7RRSW (6DWK� �WDR[ *� �
��
�!+"D@JD7R! DRK �WDR[ �
�;
_

���3! ,W(DR72N� - � � �

[R7("N� �S,W(S ��;
�c�
!2S+WSNDW�� �62 3�����!NWSD26WSW� �"DWJS2 A���
F!N�JSg�



�$C% XH

A"7JS N"S =7W2N ?SSN7R( ED2 "SJK 7R N"S 
KK�SJJ,E2 "DJJ! N"S WS(6JDW
?SSN7R( @JD+S ,= N"S RSE J,K(S ED2 7R N"S ,JK "DJJ ,= N"S ;R7("N2 ,= 	�N"7D2
E"7+" 2N,,K DN N"S +,WRSW ,= �,6WN" DRK �,J6?Z7D2NWSSN2! E"SWS N"S� ESWS "SJK

S.SW 27R+S�

'�"S =7W2N (7=N N, N"S J,+DJ J,K(S =W,? D 272NSW J,K(S ED2 D =JD( DRK D 2SN
,= 
J[�2 ",WR2 @WS2SRNSK Z� N"S �D+,?D J,K(S �,� HX% DRK =W,? N"DN N7?S ,R N"S
?,2N =W7SRKJ� WSJDN7,R2 "D.S @WS.D7JSK ZSNESSR N"S NE, ,W(DR75DN7,R2� �"S

J�?@7D J,K(S DNED�2 .727N2 N"S �D+,?D,WKSW ,R AD2"7R(N,R�2 Z7WN"KD� DRK ,=NSR
N"S �D+,?DJ,K(S @6N2 ,R 7R7N7DN7,R "SWS ,W N"S +SWS?,R7S2 DWS +,RK6+NSK 7R
�D+,?D Z� N"S 
J�?@7D J,K(S�  *

�"S =7W2N +,RNW7Z6N7,R N, +"DW7N� ED2 ^IO =,W N"S 26==SWSW2 ,= N"S �DJN7_?,WS =7WS! �SZW6DW� �H! HUO%�

�"S 2S+,RK S<DJNSK W6JSW ED2 3� 	� ���
�DRK 7N ED2 6RKSW "72 DK?7R72NWD_
N7,R N"DN N"S >6S2N7,R ,= ,ER7R( N"S7W ,ER",?SED2 =7W2N +,R27KSWSK Z� N"S _
J,K(S E"SR DR ,==SW ED2 WS+S7.SK =W,? �K,@,JK �� ��3����!2W�! ,ERSW ,= N"S
A,,KW6== ZJ,+[ DRK D +,??7NNSS +,R272N7R( ,= *S22S �� �����! �,WK,R ��;��DRK
*� A� �
����
�ED2 D@@,7RNSK N, +,R27KSW N"S DK.72DZ7J7N� ,= N"S @6W+"D2S�

�",WNJ� D=NSW *S22S �� �����!N"7WK S<DJNSK W6JSW! N,,[ N"S ,ZJ7(DN7,R ,=
N"S ,==7+S! N"S ?SSN7R( R7("N ED2 +"DR(SK N, �,RKD�=W,? ASKRS2KD�DRK N"S
+,??7NNSS E"7+" "DK ZSSR D@@,7RNSK N, +,R27KSW N"S @6W+"D2S ,= N"S A,,KW6==
ZJ,+[! ?DKS D KSDJ =,W D N"WSS �SDW2� JSD2S� �=NSW S<NSR27.S WS?,KSJ7R( N"S

* J,K(S ?,.SK 7RN, N"S RSE >6DWNSW2 DRK DJN",6(" N"S Z67JK7R( "D2 27R+S 6RKSW(,RS
�R6?SW,62 7?@W,.S?SRN2 N"S 
J[2 WS?D7RSK N"SWS S.SW 27R+S! =W,? N7?S N, N7?S K72_
+6227R( N"S >6S2N7,R ,= Z67JK7R( ,W ,= WS?,.DJ N, ,N"SW >6DWNSW2 E"7+" =7RDJJ� �
+6J?7RDNSK 7R N"S D@@,7RN?SRN ,= N"S Z67JK7R( +,??7NNSS E7N" @,ESW N, D+N E"7+"
ZW,6("N DZ,6N N"S @WS2SRN RSE ",?S@W,@D(DRKD�

�"S S<DJNSK W6JSW2 ,= N"S @WS2SRN J,K(S 7R N"S7W ,WKSW ESWS) �� �� A������_
��
�! 3� 	� ���
�! *S22S �� �����! 
K?6RK �� 3���;�! A� 3� ����;
��!A� �� �����_
�
��! �� �� 3
0�3�
�!�",?D2 �
��
���! �� A7JJ �3��
�! �7N+"SJJ 3�����! *� ��
�����
��! *� 
� �0��
��! 
� 
� ����
�! �",?D2 �� -���
! �",?D2 �� 
��
���! �� ��
�����
�3! DRK �DWN7R �
���
��! -

�"S @WS2SRN ,==7+SW2 ,= N"S J,K(S DWS� 
<DJNSK �6JSW! �DWN7R �
���
���
�SDK7R( ;R7("N! 3� �� �0��c� �,�DJ ;R7("N! �� �WDR[J7R 3�����S+N6W7R( ;R7("N!
*� �� *
��
��� �S+WSNDW�! �� 
� �
A
����WSD26WSW! 
K �
		�
� ��JSW! 37WD? �
3��

2>67WS! �"DWJS2 
� �0��
��
���RRSW �6DWK! �� �� ����A
����"D@JD7R! *� �� 3����
�W62NSS2! *,2S@" 3� A
3�
�!�� �� 3
��
�DRK *,2S@" �
�
�� �

�7RDR+S +,??7NNSS! A7JJ ����
�! 3� 
� -��������
! �� �� �0�	3�� 3,62S
+,??7NNSS! A� �� ��

�!3� �� ����;��� DRK �� A7JJ �3���
��� �J6Z �DRD(SW DRK
,W(DR72N! �� �� ��-��� � �

B B�B B B

3�-
 �
0� �
A�	�	
� ���		���� �
��
A
�& A����
 A3��
� �3
�& 3SJ,72S ,==SWSK

N"S =,JJ,E7R( 2,J6N7,R 7R ,RS ,= "SW +,J6?R2 K6W7R( N"S 26??SW
= HUC%_

�R ,RS >6DWN ,= +J6Z 2,KD! K722,J.S S7N"SW ,RS NDZJSN ,W NE, NDZJS2@,,R2 ,=
J7>67K ?7J[ ,= ?D(RS27D� �7< N"S? ESJJ DRK +"7JJ 7R N"S WS=W7(SWDN,W =,W�
S7("N ",6W2 ,W 2,� �=NSW N"S ?7<N6WS 72 ESJJ ?7<SKDRK +"7JJSK! @,6W 7N 7RN,
D 2"DJJ,E @DR DRK 2,D[ N"S RSE2@D@SW +J7@@7R(2 7R N"S 2,J6N7,R =,W DR ",6W�
�S?,.S N"S? DRK @JD+S N"S? ZSNESSR @D@SW N,ESJ2 ,W 2,?S ,N"SW DZ2,WZSRN ?D_
NSW7DJ DRK .SW� +DWS=6JJ� @DN N"S S<+S22 ?,72N6WS ,6N ,= N"S +J7@@7R(2� 	JD+S
N"S? ,R D =JDN 26W=D+S N, KW� DRK 2N,WS 7R D ?,72N6WS\=WSS@JD+S�

�J?D2D�2 N"72 KS\D+7K7=7S2 N"S @D@SW DRK 72 ?SN",K 62SK Z� DW�"7-7�NI_



X�

A��3����
�����
 �
��3 ���
F! HUOX $ HUXU� ,R �7+W,=7J?�

�
����
��

	�
0
�0�
�

�
0�

F �
���� �0��
�

H % � 	 � -�� (
�� �+$2 ; � * 9,F c

� � � � X

% �
I - � �

� �I H�$! �� X

H �72WS(DWK N"S JSNNSW2 �! 
! �! 
! 0! A!�� ���3�

�$C%

D,J�?@7D �7?ZSWJDRK �7ZWDW�! �SRSDJ,(� �S@N�! CN" e�WDR[J7R
�SDNNJS 	6ZJ7+ �7ZWDW�! �SRSDJ,(� �S@N�!�%N" e�DK72,R
�SDNNJS �SRSDJ,(7+DJ �,+7SN�! �WK�e 0RJ
R �
�D+,?D ��� �7ZWDW�! H�N" e 	SDWJ
�SKSWDJ AD� ��� �7ZWDW�! �%CHI \��RK �- I �H ZJ[ �,6N"

,= 3E�HC ,R ��RK �. �] 	",RS� CX%$�CO� =,W J7ZWDW� ",6W2�

�� �,6RKS< �,K7R( ��2NS? DRK �SDW 7R.,J.SK�
�"S �RKS< @W,.7KS2 �,6 E7N"�D KDNS! @JD+S DRK +SWN7=7+DNS�
R6?ZSW� A7N" N"72 KDND �,6 ?D� EW7NS N, 
J�?@7D =,W N"S
+SWN7=7+DNS! SR+J,27R( N"S +6WWSRN =SS�

��N DJ2, (7.S2 N"S �6RSWDJ 3,?SDRK �S?SNSW��

�"S R6?ZSW �S@WS2SRN2 N"S JSNNSW2

�, 2SDW+" =,W D @DWN7+6JDW 26WRD?S! E,W[ ,6N D +,KS +,R272:?
,= N"S =7W2N JSNNSW ,= N"S �6WRD?SDRK N"WSS�R6?ZSW2 �;I��]

����� 6

-�
�� �0��
�- �
���

UH HUOX $ HUOU
% � HUHO $ HUHU�

� �JU�O $ HU�U
% �HU�O $ HU�U
I� HU%O $ HU%I

�!� HU%� S HU%U
� X HUIO $ HUI%

C HUII $ HUIU ��

�UQ,� HU�O S HU�% a3

HO HU�I $ HU�U 11

HH� HUXO $ HUX% $��
H� !U HUXI $ HUXU H X  ^U'U

�
��HUOX$HU�UU �,KS! RD?S! 2S<! D(S! KSDN"! KDNS! +SWN7=7+DNS R6?ZSW  �He
X �HU%O$HU%I �,KS! JD2N! =7W2N! 7R7N7DJ! �,P�7N�!2S<! KSDN"!D(S! �gNEW7:HU%�$HU%U �,KS! JD2N! =7W2N! 7R7N7DJ! KDNS!2S<! D(S! �,P�7N�! �6N-T�

HUIO$HUIU �,KS! RD?S! KSDN"! 2S<! D(S! �,P�7N�! +SWN7=7+DNS �,� ��?
HU�O$HUX% �,KS! RD?S! �,P�7N�! 2S<! �S2�!KDNS! �(S! +SWN� R,� U! e
HUXI$HUC% ,�,KS! RD?S! �� �,�! �,P�7N� 
++6WWSR+S! 2S<! �,P�7N�WgE

ADN+"�=,W  �DNS �7JS� DN SRK ,= D JSNNSW ,= N"S DJ@"DZSN�

DKDNS! D(S! +SWN7=7+DNS R6?ZSW�



�$C% A � - $ ;X�


���	�� �
A� ��
� �3
 ���
�� ����� �
��
� ��� H! HCC%

�� � �$ ��

 ��,h�$�N�XY! J,N2 H! RK �
	 � ?JK N, �]J#�R]@76$d^��$����

$��������������$�  A �J R#�"6� DRK E7=S N, �?7N" �$ W+S6?R!'�$�N J����"J�,T�[ H! �6@7NRJ DKK N, ]i�?@JD$$ �!��i����?! � \�

?!#��#H? �#!�6? �
 X/ A6  6? ??Y �R) J6R? RJ6$W6 �R d�R

� %� �A!�!�@$$ �R 0i �#����iW�R�� W@D$RWTM'� �!� T$"�6�H���N � � � �
<7NJE666$�RJ �HR6 6 $ @��; B  
 $ � �R7RS �JJD$R N, �DW� � �7JJSW! J,N2

� !i '���  A 3 �� � � �� � � �!$�!��7!�H�G� ����!H�� �! % DRK C! ZJ,+[ %U! OJ��?@7D\\^�2OO!
M�$�&�$ W  �  ' $ �#H$ ��� + �� * �

/ / � H� R66? H�R+�#J��/�� � 7�.DWN"W J�DW2,�<
���,R�N7,RS(Jc?\�/�WOW�]=?�
$�4�$��� � 7 ��  d� �  � H �

 ##�7JJ�W�66 a�" N# .�J��#��H�!@N �#.�HNJ"�M�!��/DN N"S �. �N�J�=H�:jX= ZJJ8+J7R�1
(�ILO
&�����I � ��

.��� 6�7$.?$��H!� �/!!!�G!$H�H^$��'����-Z��=H �1+"���RS*DRK'E:S 1SRN$ J?Z2R?RR� �%$ H$ � � �  �$�  $ � O]��I�A O "S � ICO! � H�� S� �- H

,R?QDNN"S�J���6�H�N6�d���* !'H ��  / � �J1## S�N\M$!%�
 ��  B�
��%��� 0W?#�H�7!�] �#'�HNN �� �1!H�O(�J2J>48N �! DN6S2. �$� <7 W(�DW WK��ER=S�N�, �W2 B � '

� W / / /B [G H%�/�E�D�R=2�	HR=27U7DR2Ne �

SDNRRW"RJ� �

W?�$NDR�� 3K,NSJ: �

NJ"S ,H�#$6???� � !� * O2ZCQ?&$Hj H��� jj�
��# !�!! �JD8[2"D<W$�DRN���6QR15d`�)�7N.�7#�!?' 7= J0O���TO�� ]��?@� ! $ �

�TR11C8�D�WS <$7N757@(7 N"72 +7S�= < .���N��9=WW"2(� ��N>������CY�F�J$�
JJS�' H$�6(SN<SgRWN,<7W,J WJ2 N"DN�/"72=DN"SW  �UI% OOO'
?D� ZS ??76JSR$SK D2 ??.SR"W+JJ�$�,6N!O=�! <. 2 �,,[N, � � � H16$�<!2R ?'

I�Q,+[� C� 
%J����<6@7D$�\^�O�P]I  7 -

- �R�?

&��I

,!i'� . �R?+& 2JN,,6

N2�NS�� DG+"�,?BN��8
��*!�R�HA��C,3�� � -

�OJJ-�!�J�iQ��g� ������!��
��= �9�
� 
@86.K"�DRK N7("N�  �S2N ZW7R[Y DN 3 �DJJ 

$ DRK �"?$6 N, ZS =,6RKNR 
J�? � � T�
2NSNJR@,,? �N,NNJ.SK ��S�,W� �@S+ � =�

H

?SND�B N(SJ7NJ" ���/#5"SSNSW?7RR=
6@�!�Z627R&fY$ ��/

� �W2���
d .�(�S� I� � �� W? � !
DRK' �W2! �NJ,S+WD=NE HH H UC-�U^U �Y�!�j����O�A�
�ZJY��K�]�� UIH H�IU� �
1I6���&&� 2� !��U 'j��d � ��

@W,NWD+NSK) ��7N'�'�R<R�N?(/��WSJDN6�� $ � �DK2� � � � �����!� � � -H�$H� ER
-6H�#=RJW,.-J?2 g7SK  W<@,<���Z��W2KD�  @(C?8R?D��2S��J � �W�,�J,! / !�� � �,R(D�$�CY $�X KD � W 2NDWN7R $,R "72 7W7 SD2N ,= %! - � \

'S'! !&,6R��k�! #�R. "S "D.S R.J@JDJSD2RRN �7N5(SWDJK� � �� � $�UH��HO�	(gJRK _� � �  ' $ � � � � � � � �
.7?DRK2D=SWSN6WR�+2@++WDJJ�N"S JDNNSW! ' '��� ��6!�R(�?�!j?�!!

H

9! +7N75S�D�\N,W�OJ�-H�� � ��.11YI1�G(? *" �
# �2DD+�6WR! ��HR�S��2$�?D??,N"ZDW(S ���

d�6R7NSK DN N"S � +,WNK2NWSSN E"DW= �S2, $ �$ ! M $  �  ! ' /
�HNSWKD� E7N" RR,N" W Z6W(& ,=Z�=]�U�OOO�4UVN g H �  ��  S
,=R22,WNSKJ6?ZS=W,?272� 22?7 (N � % % � ( � � $� �I_
�6R(EDNSW� �"S  ",JS ,= J"J7 J6?ZSWSN2 � $- � � - � � � �;iT=	�UH^� j � ��L (�(�gDR�

+6NHHHJSR(N"N,26R +62N,?SW2�  W � � � � $ 3 � �   =,6RKHH��! ��  �$3-��� ��2WDSJ72�KSNS=?�SKR,N�RZS - � � d �
� � �� $ / $� $ � � U�$ � -� JZS"7RK"DRK7R N"S Z67JK7R ?D?D� 3S � � $ %�HH! $'  $ � %� ' � �

� > �  � � .

� W' � [� N N 6N 6@ DR � 5ER,W6?? ,W � $ � ! ��
 $'� �S�$S��HN �T77N�H+�WWHY+1JSJ(����HHJ�QH= h� H<WN"JNWNW+SN! N"S � � N7 ' - �$ � � - =7W2N2N,W�N,ZS:R72"SK7RN,�2@5N+7,62��� e���DR 
� C�C �

DWN"� 2N,WSW6,?!/E"�JS?N"�SR@k�SW�@DWNERJJZS 
����
�� � W� �� ��
A
���	W,@�D� KS.,NSK N, JJJJZJJJ:2D 6="+S� � ?� �

DWN 
RS,= N"S JDW(S2N D6+N7,R 2��iS�/2"SJK � $77 Y� �=�B�)(K ��1�j!��:�Z1 �^! �!K�!1�!1! 1 )!�  )� J�4���4
' �J"SWS=,W 2,?S N7?S E7JJ ND[S @JD+S ,R � � ���L�+8R.SRJ6RNN, �NSJ?Z,RN �6KR(8R(�

�DN6WKD�!�D��K!HHYN"S* ��X��WRN7(RR �� � �'�  X � +?2+N,NWW,J � � �-


