
*[DTK7 CTQD4DKNKUVKE CTQ:T4�U 

ON8� �8�JV[4TI �Z5Z 5WDT4J�4AK4A 

�0AB69�B 

6J8 CT8EKU8 CTQD4DKNKV[ Q9 4 EQ�CQWA7 8�8AV �8Z:Z Z? � Z@� Z? � Z@F 78C8A7U WCQA VJ8 
�AQYA T8N4VKQAUJKCU �8Z:Z KA78C8A78AE8I �WVW4N 8�ENWUKQAI K:AQT4AE8 Q9 4A[ T8N4VKQAUJKCI 
8VEZF D8VY88A VJ8 CTK�KVK�8 8�8AVU VJ4V EQAUVKVWV8 VJ8 EQ�CQWA7 8�8AVZ 6Q 74V8I �QUV T8U84TEJ 
QA CTQD4DKNKUVKE NQ:KE CTQ:T4��KA: J4U 4UUW�87 VJ4V Y8 4T8 K:AQT4AV Q9 VJ8 T8N4VKQAUJKC D8� 
VY88A CTK�KVK�8 8�8AVUZ �K�8YKU8I �QUV T8U84TEJ KA O+ �8Z:Z $4[8UK4A 4CCTQ4EJ8UF J4U 4UUW�87 
VJ4V CTK�KVK�8 8�8AVU 4T8 KA78C8A78AVZ +A VJKU C4C8TI Y8 CTQCQU8 4 ,�DJA( CTQD4DKNKUVKE NQ:KE 
CTQ:T4��KA: N4A:W4:8 KA YJKEJ VJ8 WU8T E4A 8�CNKEKVN[ 4UUQEK4V8I YKVJ 4A[ :K�8A CTQD4DKNKUVKE 
UVT4V8:[I 4 EQALWAEVKQA 4A7 7KULWAEVKQA QC8T4VQTI 4A7 VJ8A YTKV8 CTQ:T4�U WUKA: VJ8U8 QC8T4� 
VQTUZ �8 78UETKD8 VJ8 U[AV4� Q9 J[DTK7 CTQD4DKNKUVKE CTQ:T4�UI 4A7 78�8NQC 4 �Q78N VJ8QT[ 4A7 
��CQKAV VJ8QT[ 9QT UWEJ CTQ:T4�UZ �4UVI DWV AQV N84UVI Y8 78�8NQC VJT88 4NV8TA4VK�8 CTQE87WT8U 
VQ 4AUY8T SW8TK8UI 84EJ Q9 YJKEJ KU :W4T4AV887 VQ D8 UQWA7 4A7 EQ�CN8V8Z 

�K ��B6�2M�B7�� 

ONVJQW:J VJ8T8 J4U AQY D88A EQAUK78T4DN8 YQT� KA VJ8 4T84 Q9 IWCFLALCLAX3 N)5AE 
HJ)5JC��AF5 D[ �4A[ 7K�8T8AV 4WVJQTU �@I?%IP@IP�I?��I VJ8T8 J4U D88A T8N4VK�8N[ NKVVN8 
YQT� KA VJ8 4T84 Q9 CTQD4DKNKUVKE NQ:KE CTQ:T4��KA: �@@I@?I@R.@c�Z 6J8 T84UQA 9QT 
VJKU KU VJ4V YJKN8 EQAA8EVK�8U KA �WNVK�4NW87 NQ:KEU E4A D8 KAV8TCT8V87 KA V8T�U Q9 
VJ8 N4VVKE8�U ��$ �9QT 7KULWAEVKQAF 4A7 )�$ �9QT EQALWAEVKQAF QC8T4VQTUI VJ8 U4�8 
KU AQV VTW8 KA VJ8 E4U8 Q9 CTQD4DKNKVK8UZ +A C4TVKEWN4TI VJ8T8 KU AQ UKA:N8 BB9QT�WN4�� 
9QT EQ�CWVKA: VJ8 CTQD4DKNKV[ Q9 4 EQ�CN8� 8�8AV �Z? � Z@� YJ8T8 Z?� Z@ 4T8 CTK�KVK�8 
8�8AVUZ (QT KAUV4AE8� 

mailto:�@@I@?I@R.@c�Z


?Z +9 Z?� Z@ 4T8 AF(3H3F(3FLI VJ8A (6�0�Z? � Z@� � (6�0�Z?� ^ (6�0�Z@�Z 
@Z +9 Y8 4T8 A5F)JCFL 4DQWV VJ8 T8N4VKQAUJKC D8VY88A Z?� Z@I VJ8A 4NN Y8 E4A U4[ �@R� KU 

VJ4V (6�0�Z? � Z@� NK8U KA VJ8 KAV8T�4N� 

��4��M� (6�0�Z?� � (6�0�Z@� � ?�� �KA�(6�0�Z?�� (6�0�Z@���= 
6JKU 9QT�WN4 Y4U �TUV 8UV4DNKUJ87 D[ $QQN8 �'� 4A7 9QT�U VJ8 D4UKU 9QT �4A[ 8�KUVKA: 
CTQD4DKNKUVKE NQ:KE VT84V�8AVU �?PI@�I@RI@c�Z 0: 4A7 5WDT4J�4AK4A �@R� UJQYU JQY 
VJ8U8 8�CT8UUKQAU 4T8 78TK�87 WUKA: 4 NKA84T CTQ:T4�I 4U 7Q8U -4AKQNQ 8V 4NZ �P��Z 
PZ +9 Y8 �AQY VJ4V Z?� Z@ 4T8 �WLWCNN� 3PENWKAX3I VJ8A (6�0�Z? � Z@� � MZ 
%Z +9 Y8 �AQY VJ4V 8�8AV Z? K�CNK8U 8�8AV Z@ �E4NN87 H)KALAX3 E)JJ3NCLA)FFI VJ8A 

(6�0�Z? � Z@� � (6�0�Z?�Z 
6J8 4DQ�8 NKUV T8CT8U8AVU 4 U�4NN 9T4EVKQA Q9 T8N4VKQAUJKCU D8VY88A 8�8AVUI 84EJ 

N847KA: VQ 7K�8T8AV CQUUKDN8 CTQD4DKNKVK8U 9QT EQ�CN8� 8�8AVU UWEJ 4U �Z? � Z@�Z �,3 
KC�3 ,)N(K 4)J (AKBWFELAX3 3X3FLK CK O3NNZ 

+A �QUV CT8�KQWU 8�QTVUI CTQD4DKNKUVKE NQ:KE CTQ:T4��KA: J4U 4UUW�87 4 ��87 
CTQD4DKNKUVKE UVT4V8:[ �@@I@?I@R.@c�I UWEJ 4U �KF K:AQT4AE8 Q9 VJ8 78C8A78AEK8U D8� 
VY88A 8�8AVUI QT �KKF KA78C8A78AE8 D8VY88A 8�8AVUZ �6J8T8 4T8 UQ�8 8�E8CVKQAU VQ 
VJKUI UWEJ 4U �PRI@?�ZF *QY8�8TI 4A 8A7 WU8T YTKVKA: 4 CTQD4DKNKUVKE NQ:KE CTQ:T4� 
UJQWN7 J4�8 VJ8 �8�KDKNKV[ VQ YTKV8 TWN8U VJ4V T8�8EV JKU�J8T UC8EK�E �AQYN87:8 4DQWV 
78C8A78AEK8U D8VY88A 8�8AVUZ (QT KAUV4AE8I VJ8 WU8T UJQWN7 D8 4DN8 VQ 8�CT8UU UV4V8� 
�8AVU UWEJ 4U VJ8 VYQ :K�8A D8NQYI VJ4V 4NNQY VJ8 WU8T VQ 8�CNKEKVN[ 4TVKEWN4V8 VJ8 
CTQD4DKNKUVKE 78C8A78AEK8U D8VY88A 8�8AVUZ 
� BB+9 VJ8 CTQD4DKNKV[ VJ4V VJ8 EJ4KT�4A Q9 EQ�C4A[ ` U8NNU JKU UVQE� 4A7 T8VKT8U KU 

Q�8T �R3 CF( O3 CJ3 A5F)JCFL )4 L,3 (3H3F(3FEA3K D3LO33F L,3K3 LO) 3X3FLKI VJ8A 
EQAENW78 VJ4V VJ8 UVQE� KA EQ�C4A[ ` YKNN 7TQCI YKVJ CTQD4DKNKV[ D8VY88A 
%M3 4A7 �M3��Z 

�	 BB+9 VJ8 EJ4KT�4A Q9 EQ�C4A[ ` U8NNU JKU UVQE� 4A7 VJ8 EJ4KT�4A T8VKT8UI CF( L,3 
J3LAJ3�3FL A�HNA3K KCN3 )4 KL)EM �8Z:Z KA 4A 8�CNQ[88 QYA87 EQ�C4A[FI VJ8A EQA� 
ENW78 VJ4V VJ8 UVQE� KA EQ�C4A[ ` YKNN 7TQCI YKVJ CTQD4DKNKV[ D8VY88A 
R3 4A7 @M3��Z 
$QVJ TWN8U 4DQ�8 T898T VQ VJ8 U4�8 VYQ 8�8AVUI �K!Z U4N8 Q9 UVQE� D[ VJ8 EJ4KT�4AI 

4A7 T8VKT8�8AV Q9 VJ8 EJ4KT�4AZ *QY8�8TI VJ8 �TUV TWN8U UC8EK�8U YJ4V VQ EQAENW78 K9 
Y8 4T8 K:AQT4AV Q9 VJ8 T8N4VKQAUJKC D8VY88A VJ8U8 VYQ 8�8AVUI YJKN8 VJ8 U8EQA7 8�CNKE� 
KVN[ 8AEQ78U UC8EK�E �AQYN87:8 4DQWV VJ8 78C8A78AEK8U D8VY88A 8�8AVUZ 6J8 TWN8U 
N847 VQ �8T[ 7K�8T8AV EQAENWUKQAUZ 

+A VJKU C4C8TI Y8 �4�8 VJ8 9QNNQYKA: EQAVTKDWVKQAU� 
?Z (KTUVI Y8 78�A8 4 :8A8T4N 4�KQ�4VKE AQVKQA Q9 4 HJ)DCDANAKLAE KLJCL35�Z �8 UJQY JQY 

4 AW�D8T Q9 Y8NN �AQYA CTQD4DKNKUVKE UVT4V8:K8U 4T8 UC8EK4N E4U8U Q9 QWT 78�AKVKQAZ 
@Z �8 VJ8A 78�A8 VJ8 EQAE8CV Q9 4 ,�DJA( HJ)DCDANAKLAE HJ)5JC� �,HTHJ)5JC�FZ +9 VJ8 

WU8T U8N8EVU 4 U8V Q9 CTQD4DKNKUVKE UVT4V8:K8U A?� ; ; ; � AM 9QT WU8 KA 4A JC�CTQ:T4� �U�J8 
�4[ U8N8EV VJ8U8 KA 4A[ Y4[I 4U NQA: 4U VJ8U8 U8N8EVKQAU U4VKU9[ VJ8 4�KQ�U 78�AKA: 
CTQD4DKNKUVKE UVT4V8:K8UFI VJ8A VJKU 4WVQ�4VKE4NN[ 78�A8U 4 U8V Q9 EQALWAEVKQA 4A7 
7KULWAEVKQA EQAA8EVK�8UZ 

PZ 5WDU8SW8AVN[I Y8 78�A8 4 ��CQKAV U8�4AVKEU 9QT JC�CTQ:T4�UI 4 �Q78N VJ8QT8VKE 
U8�4AVKEU 9QT JC�CTQ:T4�UI 4A7 4 CTQQ9 CTQE87WT8I 4A7 CTQ�8 VJ4V VJ8 ��CQKAV 
VJ8QT[I �Q78N VJ8QT[I 4A7 CTQQ9 VJ8QT[ 4NN N847 VQ 8SWK�4N8AV EJ4T4EV8TK!4VKQAUZ 
�,AK CHHNA3K L) CF� K3N3ELA)F )4 HJ)DCDANAKLAE KLJCL35A3K �C(3 D� L,3 WK3JI CK N)F5 
CK L,3K3 K3N3ELA)FK KCLAK4� L,3 CPA)�K (3�FAF5 HJ)DCDANAKLAE KLJCL35A3KU 

mailto:�@@I@?I@R.@c�I


%Z �8 VJ8A 78�A8 4 E4EJ8�D4U87 CTQQ9 CTQE87WT8 VJ4V 8�V8A7U VJ8 Y8NN �AQYA YQT� 
Q9 64�4�K 4A7 54VQ �P'� VQ J4A7N8 J[DTK7 CTQD4DKNKUVKE CTQ:T4�UZ 6JKU CTQE87WT8 
KU 4NUQ CTQ�87 VQ D8 UQWA7 4A7 EQ�CN8V8Z 

cK (6�0907D7AB7� AB69B3573A O4TAB69B3573AP 

+A VJKU U8EVKQAI Y8 CTQ�K78 4A 4�KQ�4VKE 78�AKVKQA Q9 CTQD4DKNKUVKE UVT4V8:K8U 
�C�UVT4V8:K8UFZ +AVWKVK�8N[I 4 C�UVT4V8:[ YKNN UC8EK9[ 7K�8T8AV Y4[U Q9 EQ�CWVKA: CTQD4� 
DKNKVK8U Q9 EQ�CN8� 8�8AVUI D4U87 QA MF)ON3(53 VJ4V VJ8 WU8T �4[ J4�8 4DQWV 78C8A7� 
8AEK8U D8VY88A VJ8 CTK�KVK�8 8�8AVU KA�QN�87Z 

OU Y8 J4�8 4NT847[ U88A KA 58EVKQA ? VJTQW:J VJ8 A5F)JCFE3 UVT4V8:[I VJ8 CTQD4� 
DKNKV[ Q9 4 EQ�CQWA7 8�8AV �4[ D8 4A AFL3JXCNI T4VJ8T VJ4A 4 CQKAVI 8�8A K9 CQKAV 
CTQD4DKNKVK8U 4T8 �AQYA 9QT VJ8 CTK�KVK�8 8�8AVU KA�QN�87Z 6JKU Y4U �TUV UJQYA D[ 
$QQN8 �'� KA ?�R% 4A7 N4V8T WU87 KA �89UZ �@RI@c�Z $QVJ �89UZ �@RIP�� 78UETKD8 VJ8 78T� 
K�4VKQA Q9 VJKU 8�CT8UUKQA D[ UQN�KA: 4 NKA84T CTQ:T4�Z ? 

6JWUI C�UVT4V8:K8U YKNN D8 78�A87 QA KAV8T�4NU . CQKAVUI KA 4A[ E4U8I 4T8 UC8EK4N 
E4U8U Q9 KAV8T�4NUZ �8V V�M� ?� 78AQV8 VJ8 U8V Q9 4NN ENQU87 KAV8T�4NU Q9 �M� ?�Z 6J8T8 
4T8 VYQ A4VWT4N QT78TKA:U QA V�M� ?�Z 
� +9 �C� D� 1 V�M� ?�� ��� �� 1 V�M� ?� VJ8A Y8 YTKV8 �C� D�� L��� �� K9 C � � 4A7 D � �Z OE� 

EQT7KA: VQ VJKU QT78TKA: QA ENQU87 KAV8T�4NUI K9 4A 8�8AV 3 KU 4UUK:A87 4A KAV8T�4N 
�C� D�I 4A7 4A 8�8AV Z9 KU 4UUK:A87 4A KAV8T�4N ��� �� UWEJ VJ4V �C� D�� L��� ��I VJ8A 
KA 94EV KV KU �QT8 NK�8N[ VJ4V 8�8AV Z9 YKNN QEEWTI 4U KVU CTQD4DKNKV[ KU BBENQU8T�� VQ 
?Z �4�UJ�4A4A 4A7 547TK �@@� KAVTQ7WE87 4 UK�KN4T QT78TKA: QA HCAJK Q9 KAV8T�4NUZ 

�	 ONV8TA4VK�8N[I Y8 EQWN7 WU8 4A KAENWUKQA QT78TKA: QA KAV8T�4NUZ 6JWUI K9 4A 8�8AV 3 
KU 4UUK:A87 4A KAV8T�4N �C� D�I 4A7 4A 8�8AV Z9 KU 4UUK:A87 4A KAV8T�4N ��� �� UWEJ VJ4V 
�C� D� ) ��� ��I VJ8A QWT �AQYN87:8 4DQWV 8�8AV 3 KU �)J3 HJ3EAK3 VJ4A QWT �AQY� 
N87:8 4DQWV 8�8AV Z9Z 
$QVJ VJ8U8 QT78TKA:U YKNN D8 WU87 KA VJKU C4C8TI 9QT UQ�8YJ4V 7K�8T8AV CWTCQU8UZ 
�,J)W5,)WL L,AK HCH3JS 5AX3F C K3L :I O3 OANN WK3 L,3 F)LCLA)F @� L) (3F)L3 L,3 H)O3J 

K3L )4 :U 6JWUI @V�M�?� 78AQV8U VJ8 CQY8TU8V Q9 V�M� ?�Z +V KU 84U[ VQ U88 VJ4V @� KU 4NY4[U 
4 EQ�CN8V8 N4VVKE8 WA78T VJ8 QT78TKA: Q9 KAENWUKQAZ 

O CTQD4DKNKUVKE UVT4V8:[I 78�A87 D8NQYI KU 4 C4KT Q9 9WAEVKQAU VJ4V U4VKU9[ E8TV4KA 
4�KQ�UZ 

? 6J8 D4UKE KAVWKVKQA KU VJKUZ �8V H?� ; ; ; � HF D8 UQ�8 4TDKVT4T[I DWV ��87 U8V Q9 CTQCQUKVKQA4N U[�DQNUZ �8V 
Y?� ; ; ; � YM �M � @FF D8 4NN UWDU8VU Q9 �I?� ; ; ; � IF?Z b4EJ YA 78AQV8U 4 CQUUKDN8 YQTN7I QT *8TDT4A7 
KAV8TCT8V4VKQAUZ 5WCCQU8 Y8 �AQY VJ4V 9QT�WN4U c?� ; ; ; � cE EQAUVTWEV87 QWV Q9 VJ8 4DQ�8 U[�DQNU J4�8 
CTQD4DKNKVK8U H?� ; ; ; � HE T8UC8EVK�8N[Z $QQN8 �'� 4T:W8U VJ4V VJ8 YQTN7 KU E8TV4KAI 4A7 KV KU QWT D8NK89U 4DQWV 
VJ8 YQTN7 VJ4V 4T8 WAE8TV4KAZ 6J8T89QT8I K9 RA 78AQV8U VJ8 CTQD4DKNKV[ VJ4V YQTN7 YA KU KA 94EV VJ8 VTW8 UV4V8 Q9 
VJ8 T84N YQTN7I VJ8A 9QT 84EJ cAI Y8 �AQY VJ4V �YB U4VKU9K8U cA RB � HAZ +9 Y8 78AQV8 VJKU 8SW4NKV[ D[ �IAI VJ8A Y8 
J4�8 4 U8V Q9 EQAUVT4KAVU �I?� ; ; ; � �I@F Z 6Q �A7 4 CTQD4DKNKV[ 9QT 4 :K�8A 9QT�WN4 �I Y8 �WUV �KAK�K!8 �VQ 
:8V 4 NQY8T DQWA7F 4A7 �4�K�K!8 �VQ :8V 4A WCC8T DQWA7F VJ8 8�CT8UUKQA �YA U4VKU9K8U c RAZ +V KU 84UKN[ CTQ�87 
VJ4V VJ8 QCVK�4N �4NW8 Q9 VJ8 �KAK�K!4VKQA �4[ 7K�8T 9TQ� VJ8 QCVK�4N �4NW8 Q9 VJ8 �4�K�K!4VKQAI 4A7 
J8AE8I 8�8A K9 Y8 �AQY VJ8 CT8EKU8 CTQD4DKNKVK8U Q9 UQ�8 D4UKE 8�8AVUI Y8 �4[ AQV D8 4DN8 VQ CTQ�K78 4 
CQKAV CTQD4DKNKV[ 9QT 4 EQALWAEVK�8 8�8AVZ 



�3��7B7�� �K � HJQ:�:-D-AV-1 AVJ�VGI[ �HTAVJ�VGI[F KU 4 C4KT Q9 9WAEVKQAU� � � 6�� ��I 
UWEJ VJ4V� 
?Z � ! V�M� ?� ^ V�M� ?� � V�M� ?� KU E4NN87 4 HJQ:�:-D-AV-1 1QEHQA-V-QF �MF1V-QF U4VKU9[� 

KA: VJ8 9QNNQYKA: 4�KQ�U� 
�4F �)11M./.�D�.�� ���C?� D?�� �C@� D@�� � ���C@� D@�� �C?� D?��= 
�DF �--)��/.�D�.�� �����C?� D?�� �C@� D@��� �CP� DP��= � ���C?� D?�� ���C@� D@�� �CP� DP���= 
�EF ����M-�)� �)�).)����.�� ���C?� D?�� �C@� D@�� ) ���CP� DP�� �C@� D@�� K9�C?� D?� )
�CP� DP�= 
�7F ���/�/.�)�� 6J8T8 8�KUV VYQ 9WAEVKQAU �?� �@ ! �M� ?� ^ �M� ?� � �M� ?� UWEJ VJ4V 
���C� D�� ��� ��� � ��?�C� ��� �@�D� ���= 

@Z � ! V�M� ?� � @�V�M�?�^V�M�?�� KU E4NN87 � HJQ:�:-D-AV-1 2G1QEHQA-V-QF �MF1V-QFZ 

O 98Y EQ��8AVU QA VJ8 4�KQ�U 4DQ�8 4T8 KA QT78TZ 6J8 9WAEVKQA 1 4DQ�8 KU 4 1QET 
HQA-V-QF 9WAEVKQA VJ4V :8A8T4V8U 4 A8Y KAV8T�4N 9TQ� VYQ KACWV KAV8T�4NUZ +9 VJ8 VYQ 
KACWV KAV8T�4NU 78AQV8 VJ8 CTQD4DKNKVK8U Q9 VYQ 7K�8T8AV 8�8AVUI 4A7 K9 Y8 �AQY VJ4V 
VJ8 C�UVT4V8:[ WU87 KU � � 6�� ��I VJ8A VJ8 A8Y KAV8T�4N UJQWN7 T8CT8U8AV VJ8 CTQD4DKN� 
KV[ Q9 4 EQ�CQWA7 8�8AVZ 6JKU 8�CN4KAU VJ8 1QEEMV�V-N-V[ 4A7 �AAQ1-�V-N-V[ 4�KQ�UI 
4U H�Z? � Z@� � H�Z@ � Z?� 4A7 H��Z? � Z@� � ZP� � H�Z? � �Z@ � ZP�� �YJ8T8 Z?I Z@ 4A7 ZP 

4T8 UQ�8 8�8AVUFZ 
6Q 8�CN4KA VJ8 4�KQ� Q9 -F1DMA-QF EQFQVQF-1-V[ Y8 UJ4NN T8E4NN VJ4V VJ8 U�4NN8T VJ8 

CTQD4DKNKV[ KAV8T�4N KUI VJ8 �QT8 CT8EKU8 KA9QT�4VKQA 4DQWV VJ8 CTQD4DKNKV[ Q9 4A 
8�8AV Y8 J4�8Z $4U87 QA VJKUI VJ8 EN4K� Q9 VJ8 4�KQ� Q9 -F1DMA-QF EQFQVQF-1-V[ KU VJ4V 
VJ8 CTQD4DKNKV[ Q9 4 EQ�CQWA7 8�8AV KU �AQYA �QT8 CT8EKU8N[ YJ8A VJ8 CTQD4DKNKVK8U 
Q9 VJ8 UK�CN8 8�8AVU 4T8 �AQYA �QT8 CT8EKU8N[Z 6JTQW:JQWV VJ8 T8UV Q9 VJ8 C4C8TI 
YJ8A Y8 UC84� Q9 VJ8 4�KQ� Q9 EQFQVQF-1-V[I Y8 T898T VQ VJKU 4�KQ�Z 

(KA4NN[I VJ8 AGH�J�V-QF 4�KQ� UV4V8U VJ4V VJ8 NQY8T DQWA7 Q9 VJ8 KAV8T�4N T8VWTA87 
D[ 4A[ EQ�CQUKVKQA 9WAEVKQA �WUV 78C8A7 QAN[ QA VJ8 NQY8T DQWA7U Q9 VJ8 4T:W� 
�8AVU Q9 VJ8 9WAEVKQAI 4A7 NK�8YKU8I VJ8 WCC8T DQWA7 Q9 VJ8 T8UWNVKA: KAV8T�4N �WUV 
78C8A7 QAN[ QA VJ8 WCC8T DQWA7U Q9 VJ8 4T:W�8AVUZ 6JKU KU 4 T84UQA4DN8 4UUW�CVKQAI 
4U QWT KAV8T�4N CTQD4DKNKVK8U 4T8 KAV8A787 VQ 8�V8A7 VJ8 CQKAV CTQD4DKNKVK8UZ OU Y8 
�AQYI K9 CT8EKU8 CTQD4DKNKVK8U Q9 VYQ 8�8AVU 4T8 �AQYAI VJ8 CTQD4DKNKV[ Q9 VJ8KT EQ�� 
DKA4VKQA 78C8A7U QAN[ QA VJ8U8 CTQD4DKNKVK8U 4A7 QA VJ8 T8N4VKQAUJKC D8VY88A VJ8 
8�8AVUI KZ8ZI KV KU T84NN[ 4 9WAEVKQA Q9 VOQ 4T:W�8AVUZ �8 YKNN YTKV8 � � ��?� �@� VQ 8�� 
CT8UU VJ8 94EV VJ4V EQ�CQUKVKQA 9WAEVKQA 1 EQ�CWV8U NQY8T DQWA7U 4EEQT7KA: VQ 9WAE� 
VKQA �? 4A7 WCC8T DQWA7U 4EEQT7KA: VQ 9WAEVKQA �@Z 

+A VJ8 T8UV Q9 VJ8 C4C8T Y8 YKNN EQAUK78T 4AQVJ8T CTQC8TV[ Q9 EQ�CQUKVKQA 9WAE� 
VKQAU� 1QFV-FM-V[Z 

�3��7B7�� cK O EQ�CQUKVKQA 9WAEVKQA � � ��?� �@� KU E4NN87 �)�.��M)M- 7� DQVJ 
�? 4A7 �@ 4T8 EQAVKAWQWU KA DQVJ VJ8KT 4T:W�8AVUZ 5K�KN4TN[I 4 C�UVT4V8:[ � � 6�� �� 
KU EQAVKAWQWU 7� 1 KU EQAVKAWQWUZ 

ONN VJ8 C�UVT4V8:K8U EQAUK78T87 KA VJKU C4C8T YKNN D8 EQAVKAWQWUZ 
6J8 2G1QEHQA-V-QF 9WAEVKQA 2 V4�8U 4A KAV8T�4N 4U KACWVI 4A7 T8VWTAU 4U QWVCWVI 4 

U8V Q9 C4KTU Q9 KAV8T�4NUZ (QT AQYI VJ8T8 KU AQ BBEQAA8EVKQA�� VJ4V VK8U 1 4A7 2 VQ� 
:8VJ8T� VJKU YKNN D8 �478 N4V8T VJTQW:J VJ8 EQAE8CV Q9 1Q,GJGF1G ��8�AKVKQA %FZ 
��UVT4V8:K8U 4T8 Q9 VYQ V[C8UI 78C8A7KA: WCQA YJ8VJ8T VJ8[ U4VKU9[ E8TV4KA 8�VT4 4�� 
KQ�UZ 



�3��7B7�� �K �)��M��.�D� /�c c�-�M��.�D� ��-.�/.����-
� O HTAVJ�VGI[ 6�� �� KU E4NN87 / �)��M��.�D� ��-.�/.��� K9 KV U4VKU�8U VJ8 9QNNQYKA: 

4�KQ�U� 
?Z �)..)1����� +V KU 4NY4[U VJ8 E4U8 VJ4V ���C?� D?�� �C@� D@�� 

� L��KA�C?� C@�� �KA�D?� D@��=
 
@Z �c��.�.�� ���C� D�� �?� ?�� � �C� D�=
 
PZ ����S��/.)�� ���C� D�� �M� M�� � �M� M�=
 

� O HTAVJ�VGI[ 6�� �� KU E4NN87 / c�-�M��.�D� ��-.�/.��� K9 1 U4VKU�8U VJ8 9QNNQYKA: 4�� 
KQ�U�
 
?Z �)..)1����� ��4��C?� C@�� �4��D?� D@��� L���C?� D?�� �C@� D@��=
 
@Z �c��.�.�� ���C� D�� �M� M�� � �C� D�=
 
PZ ����S��/.)�� ���C� D�� �?� ?�� � �?� ?�=
 

�JKN8 Y8 J4�8 4NT847[ WU87 VJ8 KAENWUKQA QT78TKA: QA V�M� ?� VQ 78�A8 KAENWUKQA 
�QAQVQAKEKV[I VJ8 �QVVQED-FG 4�KQ� WU8U VJ8 � L QT78TKA:Z 6J8 �QVVQED-FG 4�KQ� 8U� 
V4DNKUJ8U �KA 4EEQT74AE8 YKVJ CTQD4DKNKV[ VJ8QT[F VJ4V VJ8 CTQD4DKNKV[ Q9 4 EQALWAE� 
VKQA Q9 VYQ 8�8AVU E4AAQV 8�E887 VJ8 CTQD4DKNKV[ Q9 8KVJ8T Q9 VJ8� 4A7 UK�KN4TN[ 
VJ4V VJ8 CTQD4DKNKV[ Q9 4 7KULWAEVKQA Q9 VYQ 8�8AVU E4AAQV D8 U�4NN8T VJ4A VJ8 CTQD� 
4DKNKV[ Q9 8KVJ8T Q9 VJ8 8�8AVUZ 6J8 4�KQ�U Q9 �FF-,-D�VQJ 4A7 �2GFV-V[ 784N YKVJ DQT� 
78TNKA8 E4U8U �KZ8Z YKVJ EQALWAEVKQAU 4A7 7KULWAEVKQAU Q9 4A 4TDKVT4T[ 8�8AV YKVJ 4A 
4DUQNWV8N[ E8TV4KA QT K�CQUUKDN8 8�8AVFZ 

+AVWKVK�8N[I 4 EQ�CQUKVKQA 9WAEVKQA 78V8T�KA8UI :K�8A VJ8 CTQD4DKNKV[ T4A:8U Q9 
VYQ 8�8AVUI VJ8 CTQD4DKNKV[ T4A:8 Q9 VJ8KT �8KVJ8T /�c� QT )��F EQ�CQUKVKQAZ O 78EQ�� 
CQUKVKQA 9WAEVKQA �4[ D8 VJQW:JV Q9 4U VJ8 KA�8TU8 Q9 EQ�CQUKVKQA� :K�8A VJ8 CTQD� 
4DKNKV[ T4A:8 Q9 VJ8 T8UWNV �/�cB)�� EQ�CQUKVKQA Q9 VYQ 8�8AVUF KV T8VWTAU VJ8 U8V Q9 4NN 
CQUUKDN8 C4KTU Q9 KAKVK4N CTQD4DKNKUVKE T4A:8U 9QT VJ8 VYQ 8�8AVUZ 6Q 8AUWT8 VJ4V VJKU 
JQN7U Y8 A887 VJ8 9QNNQYKA: 78�AKVKQA� 

�3��7B7�� �K O HTAVJ�VGI[ 6�� �� KU E4NN87 �)S����. �� 

�_�C� D� 1 V�M� ?�� ���C?� D?�� �C@� D@�� 1 ���C� D��� 7�� ���C?� D?�� �C@� D@�� � �C� D�= 

�,JQMI,QMV V,G JGAV Q� V,-A H�HGJ] OG O-DD MAG V,G GPHJGAA-QF HTAVJ�VGI[ VQ JG�GJ VQ 
1Q,GJGFV HTAVJ�VGI-GA] -UGU QFD[ 1Q,GJGFV HTAVJ�VGI-GA O-DD :G 1QFA-2GJG2U $89QT8 KA�8UVK� 
:4VKA: VJ8 CTQC8TVK8U Q9 C�UVT4V8:K8UI Y8 CT8U8AV UQ�8 UK�CN8 8�4�CN8U D8NQYZ 

cU�U �PC�HN3K )4 HTKLJCL35A3K 

+A VJKU U8EVKQAI Y8 YKNN CT8U8AV 8�4�CN8U Q9 �4TKQWU CTQD4DKNKUVKE 4UUW�CVKQAU VJ4V 
J4�8 D88A WU87 8�V8AUK�8N[ KA T84UQAKA: YKVJ WAE8TV4KAV[Z +A C4TVKEWN4TI Y8 UJQY JQY 
VJ8 78�AKVKQA Q9 4 C�UVT4V8:[ KU TKEJ 8AQW:J VQ E4CVWT8 VJ8U8 4UUW�CVKQAUZ 

cU�U�U �F(3H3F(3FE3 
6J8 UVT4V8:[ Q9 KA78C8A78AE8 �4[ D8 78UETKD87 4U VJ8 EQALWAEVK�8 C�UVT4V8:[ 

AF� � 6�AF�� �AF�� 4A7 VJ8 7KULWAEVK�8 C�UVT4V8:[ AF� � 6�AF� � �AF� �I YJ8T8� 
� 6J8 EQALWAEVK�8 C�UVT4V8:[ AF� � 6�AF�� �AF�� KU :K�8A D[� 

�AF���C?� D?�� �C@� D@�� � �C?C@� D?D@�=
 

�AF��C� D� � �6�C?� D?�� �C@� D@��8�C?C@ � C 9�2 D?D@ � D�?=
 

http:��-.�/.���
http:��-.�/.���
http:��-.�/.����


� 6J8 7KULWAEVK�8 C�UVT4V8:[ AF� � 6�AF� � �AF� � KU :K�8A D[� 

�AF� ��C?� D?�� �C@� D@�� � �C? � C@ � C?C@� D? � D@ � D?D@� 

�AF� ��C� D�� �����c�� 6�C?� D?�� �C@� D@�� 1 V�M� ?� ^ V�M� ?� 
K� 

C? � C@ � C?C@ � C 9�2 D? � D@ � D?D@ � D 

cU�UcU �5F)JCFE3 
�J8A AQVJKA: KU �AQYA 4DQWV VJ8 T8N4VKQAUJKC D8VY88A VJ8 8�8AVU Y8 4T8 9QTE87 

VQ WU8 C�UVT4V8:K8U VJ4V T8�8EV -IFQJ�F1G �'I?PI@�I@RI@cI@MI@@�Z A�� � 6�A��� �A��� D8NQY 
KU 4 1QFLMF1V-NG K:AQT4AE8 UVT4V8:[I YJKN8 A�� � 6�A�� � �A�� � KU 4 7KULWAEVK�8 K:AQT4AE8 
UVT4V8:[Z 
� �)��M��.�D� ���)�/��� ��-.�/.��� 

A�� � 6�A��� �A���I YJ8T8 

�A����C?� D?�� �C@� D@�� � ��4��M� C? � C@ � ?�� �KA�D?� D@�� 

�A����C� D�� �����c�� 6�C?� D?�� �C@� D@�� 
K� 

7� C � M B�3� C? � C@ � ? 

7� C ; M B�3� C? � C@ � ? � C 

�D � D? 9�2 D@ � D?� �6 �D � D@ 9�2 D? � D@� 
� ��-�M��.�D� ���)�/��� ��-.�/.��� 

A�� � 6�A�� � �A�� �I YJ8T8 

�A�� ��C?� D?�� �C@� D@�� � ��4��C?� C@�� �KA�?� D? � D@�� 

�A�� ��C� D�� �����c�� 6�C?� D?�� �C@� D@�� 
K� 

�C � C? 9�2 C@ � C?� �6 �C � C@ 9�2 C? � C@� 

7� D � ? B�3� D? � D@ � ? 

7� D � ? B�3� D? � D@ � D 

5Q�8VK�8U Y8 YKNN WU8 -I KAUV847 Q9 -I1 QT -I2 YJ8A8�8T KV KU EN84T 9TQ� VJ8 EQAV8�V 
YJ8VJ8T 4 EQALWAEVK�8 QT 7KULWAEVK�8 UVT4V8:[ KU WA78T EQAUK78T4VKQAZ 

http:��-.�/.���
http:��-.�/.���


cU�U�U 2)KALAX3 E)JJ3NCLA)F 
5Q�8VK�8U Y8 �AQY VJ4V VJ8 94EV VJ4V 8�8AV Z? J4U J4CC8A87 K�CNK8U VJ4V UQ�8 

8�8AV Z@ 4NUQ J47 VQ J4CC8A �8Z:ZI QA8 YQWN7 4UUW�8 VJ4V BB�QF J-2GA � :MA�� YQWN7 
K�CN[ BB�QF :QMI,V � V-1CGV��FZ $8NQY 4T8 EQALWAEVK�8 4A7 7KULWAEVK�8 UVT4V8:K8U 9QT VJKU 
E4U8Z 
� �)��M��.�D� ��-.�/.��� 

H�� � 6�H��� �H���I YJ8T8 

�H����C?� D?�� �C@� D@�� � ��KA�C?� C@�� �KA�D?� D@�� 

�H����C� D�� � �6�C?� D?�� �C@� D@��? 
K� 

�C � C? 9�2 C@ � C?� �6 �C � C@ 9�2 C? � C@� 
4A7 

�D � D? 9�2 D@ � D?� �6 �D � D@ 9�2 D? � D@� 
� ��-�M��.�D� ��-.�/.��� 

H�� � 6�H�� � �H�� �I YJ8T8 

�H����C?� D?�� �C@� D@�� � ��4��C?� C@�� �4��D?� D@�� 

�H����C� D�� � �6�C?� D?�� �C@� D@��? 
K� 

�C � C? 9�2 C@ � C?� �6 �C � C@ 9�2 C? � C@� 
4A7 

�D � D? 9�2 D@ � D?� �6 �D � D@ 9�2 D? � D@� 

cU�U�U 035CLAX3 E)JJ3NCLA)F 
5Q�8VK�8UI VJ8 94EV VJ4V 8�8AV Z? VQQ� CN4E8 �84AU VJ4V 8�8AV Z@ EQWN7 AQV CQUUK� 

DN[ J4CC8AZ (QT 8�4�CN8I K9 BB�QA E4�8 D[ DWU�� 7K7 J4CC8AI VJ8A BB�QA E4�8 D[ 
VT4KA�� 7K7 AQVZ +A VJKU E4U8 Y8 �AQY VJ4V DQVJ 8�8AVU EQWN7 AQV CQUUKDN[ J4CC8A VQ� 
:8VJ8TI VJ8T89QT8 VJ8T8 KU AQ EQALWAEVKQA C�UVT4V8:[ 9QT A8:4VK�8 EQTT8N4VKQAZ *QY� 
8�8TI KV 7Q8U �4�8 U8AU8 VQ 4U� YJ4V KU VJ8 CTQD4DKNKV[ VJ4V QA8 Q9 VJ8 8�8AVU VQQ� 
CN4E8Z $8NQY KU VJ8 c�-�M��.�D� ��-.�/.��� 9QT VJ4VZ 

F�� � 6�F�� � �F�� �� 
YJ8T8 

�F�� ��C?� D?�� �C@� D@�� � ��KA�?� C? � C@�� �KA�?� D? � D@�� 

http:��-.�/.���
http:��-.�/.���
http:��-.�/.���


�F�� ��C� D�� � �6�C?� D?�� �C@� D@��? 
UWEJ VJ4V� 

7� C � ? B�3� C? � C@ � ? 

7� C � ? B�3� C? � C@ � C 

7� D � ? B�3� D? � D@ � ? 

7� D � ? B�3� D? � D@ � C 

cUcU 8CNA(AL� )4 3PC�HN3K 

6J8 9QNNQYKA: T8UWNVI YJKEJ KU K��87K4V8N[ �8TK�4DN8 9TQ� VJ8 78�AKVKQAUI 4UU8TVU 
VJ4V VJ8 U8�8A C�UVT4V8:K8U 78UETKD87 J8T8 4T8 4NN EQJ8T8AVZ 

(6�4�A7B7�� RK -F1I -I1 �F2 H11 �JG 1QFV-FMQMA 1QFLMF1V-NG 1Q,GJGFV HTAVJ�VGI-GAZ �-ET 
-D�JD[I -F2I -I2I H12 �F2 F12 �JG 1QFV-FMQMA 2-ALMF1V-NG 1Q,GJGFV HTAVJ�VGI-GAU 

6J8 CTQQ9 Q9 VJKU CTQCQUKVKQA E4A D8 9QWA7 KA OCC8A7K� OZ 

cU�U 2J)H3JLA3K )4 HTKLJCL35A3K 

+A VJKU U8EVKQAI Y8 78�A8 �4TKQWU 4UC8EVU Q9 C�UVT4V8:K8U VJ4V YKNN CN4[ 4 �8[ TQN8 KA 
VJ8 78�AKVKQA Q9 QWT ��CQKAV U8�4AVKEU 4A7 QWT �Q78N VJ8QT[Z (KTUVI Y8 A887 VJ8 9QN� 
NQYKA: �8T[ UK�CN8 CTQC8TV[Z 

�D97E IK �GV � � 6�� �� :G � 1Q,GJGFV HTAVJ�VGI[Z �,GF � H�-J 
6�C?� D?�� �C@� D@�� 1 ���C� D�� 7� 6�C@� D@�� �C?� D?�� 1 ���C� D��= 

(6���K $[ 1QEEMV�V-N-V[ Q9 EQ�CQUKVKQA 9WAEVKQA K9 ���C?� D?�� �C@� D@�� � 
�C� D� VJ8A ���C@� D@�� �C?� D?�� � �C� D�Z 5KAE8 � KU 4 1Q,GJGFV C�UVT4V8:[I DQVJ 
6�C?� D?�� �C@� D@�� 4A7 6�C@� D@�� �C?� D?�� 4T8 KA ��C� D�Z � 

6J8 UK�CN8 EN4K� 4DQ�8 �8T8N[ 4UUWT8U WU VJ4V K9 6�C?� D?�� �C@� D@�� 1 ���C� D��I VJ8A 
UQ KU 6�C@� D@�� �C?� D?��Z 

�D97E �K �GV � � 6��� ��� :G � 1Q,GJGFV 2-ALMF1V-NG QJ 1QFLMF1V-NG HTAVJ�VGI[Z �,GF� 
?Z ����M� ?�� �M� ?�� � �M� ?�= 
@Z �QJG IGFGJ�DD[ �_P� Q 1 �M� ?����R 1 �M� ?�������P� ?�� �Q� ?�� � �R� ?� CF� 

�_P� Q 1 �M� ?����R 1 �M� ?������M� P�� �M� Q�� � �M� R��Z 

(6���K 
� �� KU 4 1QFLMF1V-NG C�UVT4V8:[Z 
?Z �_P� Q 1 �M� ?����R 1 �M� ?�������P� ?�� �Q� ?�� � �R� ?��Z 

�8 �AQY VJ4V D[ VJ8 4�KQ� Q9 �2GFV-V[ 9QT EQALWAEVK�8 C�UVT4V8:K8UI 
����P� ?�� �?� ?�� � �P� ?�Z 5KAE8 Q 1 �M� ?�� �?� ?� ) �Q� ?�Z 6J8T89QT8I D[ VJ8 4�KQ� 



Q9 EQFQVQF-1-V[ Y8 :8V ����P� ?�� �?� ?�� � �P� ?� ) ����P� ?�� �Q� ?�� ) �M� ?�Z 
(TQ� VJKU KV KU EN84T VJ4V VJ8 WCC8T DQWA7 Q9 VJ8 KAV8T�4N 9QT ����P� ?�� �Q� ?�� YKNN 
D8 ?I YJKEJ �84AU VJ4V ����P� ?�� �Q� ?�� � �R� ?�� 9QT UQ�8 R 1 �M� ?�Z 

@Z �_P� Q 1 �M� ?����R 1 �M� ?�������M� P�� �M� Q�� � �M� R��Z 
�8 �AQY VJ4V D8 VJ8 4�KQ� Q9 �FF-,-D�VQJ 9QT EQALWAEVK�8 C�UVT4V8:K8UI 
����M� P�� �M� M�� � �M� M�Z 5KAE8 Q 1 �M� ?�� �M� M� ) �M� Q�Z 6J8T89QT8I D[ VJ8 4�KQ� 
Q9 EQFQVQF-1-V[ Y8 :8V ����M� P�� �M� M�� � �M� M� ) ����M� P�� �M� Q�� ) �M� ?�Z 
(TQ� VJKU KV KU EN84T VJ4V VJ8 NQY8T DQWA7 Q9 VJ8 KAV8T�4N 9QT ����M� P�� �M� Q�� YKNN 
D8 MI YJKEJ �84AU VJ4V ����M� P�� �M� Q�� � �M� R�� 9QT UQ�8 R 1 �M� ?�Z 

� �� KU 4 2-ALMF1V-NG C�UVT4V8:[Z 
?Z �_P� Q 1 �M� ?����R 1 �M� ?�������P� ?�� �Q� ?�� � �R� ?��Z 

�8 �AQY VJ4V D8 VJ8 4�KQ� Q9 �FF-,-D�VQJ 9QT 7KULWAEVK�8 C�UVT4V8:K8UI 
����P� ?�� �?� ?�� � �?� ?�Z 5KAE8 Q 1 �M� ?�� �?� ?� ) �Q� ?�Z 6J8T89QT8I D[ VJ8 4�KQ� 
Q9 EQFQVQF-1-V[ Y8 :8V ����P� ?�� �?� ?�� � �?� ?� ) ����P� ?�� �Q� ?�� ) �M� ?�Z 
(TQ� VJKU KV KU EN84T VJ4V VJ8 WCC8T DQWA7 Q9 VJ8 KAV8T�4N 9QT ����P� ?�� �Q� ?�� YKNN 
D8 ?I YJKEJ �84AU VJ4V ����P� ?�� �Q� ?�� � �R� ?�� 9QT UQ�8 R 1 �M� ?�Z 

@Z �_P� Q 1 �M� ?����R 1 �M� ?�������M� P�� �M� Q�� � �M� R��Z 
�8 �AQY VJ4V D8 VJ8 4�KQ� Q9 �2GFV-V[ 9QT 7KULWAEVK�8 C�UVT4V8:K8UI 
����M� P�� �M� M�� � �M� P�Z 5KAE8 Q 1 �M� ?�� �M� M� ) �M� Q�Z 6J8T89QT8I D[ VJ8 4�KQ� 
Q9 EQFQVQF-1-V[ Y8 :8V ����M� P�� �M� M�� � �M� P� ) ����M� P�� �M� Q�� ) �M� ?�Z 
(TQ� VJKU KV KU EN84T VJ4V VJ8 NQY8T DQWA7 Q9 VJ8 KAV8T�4N 9QT ����M� P�� �M� Q�� YKNN 
D8 MI YJKEJ �84AU VJ4V ����M� P�� �M� Q�� � �M� R�� 9QT UQ�8 R 1 �M� ?�Z � 

)K�8A 4 C4KT �C� D�I VJ8 CTQL8EVKQA U8V Q9 78EQ�CQUKVKQA 9WAEVKQA 2 YZTZVZ �C� D� KU VJ8 
U8V Q9 4NN �C9� D9��U UWEJ VJ4V �C9� D9� E4A D8 EQ�CQU87 YKVJ UQ�8 �C99� D99� �K4 VJ8 EQ�CQ� 
UKVKQA 9WAEVKQA 1 VQ [K8N7 �C� D�Z 

�3��7B7�� �K �8V � � 6�� ��Z 6J8 BB2G1QEHQA-V-QF HJQLG1V-QF AGV�� �a KU 78�A87 VQ D8� 

�a���C� D�� � ��C9� D9� 1 V�M� ?�8���C99� D99� 1 V�M� ?���6�C9� D9�� �C99� D99�� 1 ���C� D���?= 

+AVWKVK�8N[ UC84�KA:I CTQL8EVKQA 9WAEVKQAU 4T8 WU87 4U 9QNNQYU� UWCCQU8 Y8 �AQY 
VJ4V VJ8 CTQD4DKNKV[ Q9 �U4[F UQ�8 EQ�CQWA7 8�8AV �Z? � Z@� NK8U KA VJ8 KAV8T�4N 
�C� D�I YJ8A � KU EQ�CWV87 YZTZVZ UQ�8 EQALWAEVK�8 C�UVT4V8:[ � � 6�� ��Z +A VJKU E4U8I 
�a���C� D�� UC8EK�8U VJ8 U8V Q9 4NN CQUUKDN8 CTQD4DKNKV[ KAV8T�4NU 9QT Z? �4A7 NK�8YKU8 9QT 
Z@F VJ4V EQWN7 J4�8 N87 VQ �Z? � Z@��U CTQD4DKNKV[ KAV8T�4N D8KA: �C� D�Z +A QVJ8T YQT7UI 
KA QT78T 9QT �Z? � Z@��U CTQD4DKNKV[ KAV8T�4N VQ D8 �C� D�I Z?�U CTQD4DKNKV[ KAV8T�4N �WUV 
J4�8 D88A 4A 8N8�8AV KA �a���C� D��I DWV Y8 7Q AQV �AQY YJKEJ QA8Z 

OU UJQYA KA �89Z �@'�I 8�8A YJ8A Y8 EQAUK78T CTQD4DKNKVK8U QAN[ WA78T VJ8 K:AQT� 
4AE8 4UUW�CVKQAI QDV4KAKA: VK:JV DQWA7U T8SWKT8U UQN�KA: 4 NKA84T CTQ:T4�Z �J8A 
VJKU KU :8A8T4NK!87 VQ 4TDKVT4T[ C�UVT4V8:K8UI Y8 �4[ A887 VQ UQN�8 AQANKA84T U[UV8�U 
Q9 EQAUVT4KAVU KA QT78T VQ KA98T VK:JV DQWA7U 9QT VJ8 CTQD4DKNKVK8U Q9 UK�CN8�EQ�CN8� 
8�8AVUZ 6Q 4�QK7 VJKU EQ�CWV4VKQA4NN[ 8�C8AUK�8 UV8CI Y8 CTQCQU8 WUKA: 4 UQWA7 
�YZTZVZ VJ8 �Q78N VJ8QT[ YJKEJ Y8 CTQCQU8 KA VJKU C4C8TF 4CCTQ�K�4VKQAZ 

Z?�U CTQD4DKNKV[ �4[ D8 4U NQY 4U VJ8 U�4NN8UV CQKAV KA ��P�Q�1�a���C�D���P� Q�I QT 4U N4T:8 
4U VJ8 N4T:8UV �8�D8T Q9 ��P�Q�1�a���C�D���P� Q�Z 6JKU [K8N7U 4A KAV8T�4N 9QT Z?�U CTQD4DKNKV[I 
4A7 �QVK�4V8U VJ8 9QNNQYKA: 78�AKVKQA Q9 BB�4�K�4N KAV8T�4N�� VJ4V UQWA7N[ 4CCTQ�K� 
�4V8U 4A KAV8T�4N 9QT Z?�U CTQD4DKNKV[Z 



�3��7B7�� LK �8V � � 6�� �� D8 4 C�UVT4V8:[Z O BB�4�K�4N KAV8T�4N�� E2 9QT ���C� D�� KU 
78�A87 4U � � 

E����C� D�� � �KA �C9�� �4� �D9� = 
�C9 �D9 �1�a� ��C�D�� �C9 �D9 �1�a���C�D�� 

�J8A EQ�CWVKA: CTQD4DKNKVK8U Q9 CTK�KVK�8 8�8AVU 9TQ� �AQYA CTQD4DKNKVK8U Q9 
�QT8 EQ�CN8� 8�8AVUI Y8 A887 VQ D8 4DN8 VQ EQ�CWV8 BB�4�K�4N KAV8T�4NU�� 8�EK8AVN[Z 
6J8 9QNNQYKA: VJ8QT8� :K�8U WU 4 EQAUV4AV VK�8 �8VJQ7 VQ EQ�CWV8 BB�4�K�4N KAV8T� 
�4NU�� YZTZVZ EQALWAEVK�8 4A7 7KULWAEVK�8 C�UVT4V8:K8UZ 

S�3�63E ��K �MHHQAG � � 6�� �� -A �F[ �)��M��.�D� 1Q,GJGFV HTAVJ�VGI[ �F2 
�9 � 6�9� � 9� -A �F[ c�-�M��.�D� 1Q,GJGFV HTAVJ�VGI[Z �,GF� 
?Z �_�C� D� 1 V�M� ?���E����C� D�� � �C� ?��Z 
@Z �_�C� D� 1 V�M� ?���E��9 ��C� D�� � �M� D��Z 
(6���K 
?Z �8V E����C� D�� � �C9� D9�Z 5KAE8 � KU EQALWAEVK�8 UVT4V8:[I ����C� D�� �?� ?�� � �C� D� 

�+78AVKV[FI 4A7 UKAE8 � KU EQJ8T8AVI �?� ?� 1 �a���C� D��Z 5KAE8 D9 � 
�4��C��D��1�a���C�D�� �D��I 4A7 �?� ?� 1 �a���C� D��I D9 � ?Z 

@Z 5KAE8 ����C� D�� �?� ?�� � �C� D� 4A7 � KU EQJ8T8AVI �C� D� 1 �a���C� D��Z $[ VJ8 
DQVVQ�NKA8 4�KQ�I �_�C�� D�� 1 �a���C� D����C � C��Z 5KAE8 �C� D� 1 �a���C� D��I C � 
�KA�� �C��I 4A7 VJ8T89QT8I C9 � CZC�D��1�a���C�D�� 

PZ �8V E��9 ��C� D�� � �C9� D9�Z 5KAE8 �9 KU 7KULWAEVK�8 UVT4V8:[I ��9 ��C� D�� �M� M�� � �C� D� 
�+78AVKV[FI 4A7 UKAE8 �9 KU EQJ8T8AVI �M� M� 1 �a�9 ��C� D��Z 6J8T89QT8I UKAE8 
C9 � �KA�� �C��I 4A7 �M� M� 1 �a�9 ��C� D��I C9 � MZC�D��1�a�9 ��C�D�� 

%Z 5KAE8 ��9 ��C� D�� �M� M�� � �C� D� 4A7 �9 KU EQJ8T8AVI �C� D� 1 �a�9 ��C� D��Z $[ VJ8 DQV� 
VQ�NKA8 4�KQ�I �_�C�� D�� 1 �a�9 ��C� D����D � D��Z 5KAE8 �C� D� 1 �a�9 ��C� D��D � 
�4��C��D��1�a�9 ��C�D�� �D��I 4A7 VJ8T89QT8I D9 � DZ � 

cU�U 1L,3J HTKLJCL35A3K 

O A4VWT4N SW8UVKQA VJ4V VJ8 T8478T �4[ 4U� KU YJ4V C�UVT4V8:K8U 8�KUVI KA 477KVKQA VQ 
VJQU8 VJ4V Y8 J4�8 CT8U8AV87 4DQ�8Z �8 CT8U8AV 4 EQWCN8 Q9 QVJ8T 8�4�CN8 C�UVT4V8� 
:K8U D8NQY VJ4V 4T8 J[DTK7U Q9 VJ8 QA8U CT8U8AV87 84TNK8TI 4A7 VJ8A Y8 J4�8 4 V8EJAKE4N 
7KUEWUUKQA 4DQWV JQY QVJ8T C�UVT4V8:K8U �4[ D8 EQAUVTWEV87Z (QT VJ8 CWTCQU8U Q9 UK�� 
CNKEKV[I Y8 YKNN QAN[ 7KUEWUU EQ�CQUKVKQA 9WAEVKQAUI D8E4WU8 78EQ�CQUKVKQA 9WAEVKQAU 
E4A D8 78TK�87 9TQ� EQ�CQUKVKQA 9WAEVKQAU WUKA: VJ8 78�AKVKQA Q9 EQJ8T8AE8Z 

��9E4D3 �� c�-PG2T�IFQJ�F1GT�F2GHGF2GF1G �VJ�VGI-GAFZ `QAUK78T 4 UKVW4VKQA YJ8T8 
4 WU8T EQAUK78TU VYQ 8�8AVU Z?� Z@ YJQU8 CTQD4DKNKVK8U 4T8 �AQYA VQ D8 KA VJ8 T4A:8U 
�C?� D?�� �C@� D@� T8UC8EVK�8N[Z 6J8 WU8T KA SW8UVKQA KU AQV UWT8 K9 Z?� Z@ 4T8 KA78C8A78AVI 
DWV VJKA�U VJ8[ �K:JV D8Z OU 4 EQAU8SW8AE8I J8 Y4AVU VJ8 T8UWNVKA: T4A:8 VQ D8 QD� 
V4KA87 D[ VK:JV8AKA: VJ8 T4A:8 VJ4V VJ8 K:AQT4AE8 UVT4V8:[ YQWN7 J4�8 T8VWTA87I D[ 
V4�KA: JKU 988NKA: VJ4V 8�8AVU Z?� Z@ �4[ D8 KA78C8A78AV KAVQ 4EEQWAVZ *8 EQWN7 7Q 
VJKU KA �4A[ Y4[UZ 

(GAA-E-AV-1 �-PG2 �VJ�VGI[a 6J8 WU8T �4[ 78�A8 4 C8UUK�KUVKE EQALWAEVKQA UVT4V8� 
:[ �HZK UWEJ VJ4V �HZK��C?� D?�� �C@� D@�� KU EQ�CWV87 4U 9QNNQYUZ 



��? ��@ 

��? ��@ 

��?��@ 

?Z `Q�CWV8 �C� D� � �AF� ��C?� D?�� �C@� D@�� 4A7 �C9� D9� � �A����C?� D?�� �C@� D@��Z 
@Z �8V �HZK��C?� D?�� �C@� D@�� � ��KA�C� C9�� �KA�D� D9��= 

6JKU 9WAEVKQA E4A D8 �8TK�87 VQ D8 4 EQALWAEVK�8 C�UVT4V8:[ D[ �Q7K9[KA: VJ8 CTQQ9 
Q9 �TQCQUKVKQA R 4CCTQCTK4V8N[Z +A 94EVI �HZK��C?� D?�� �C@� D@�� E4A D8 7KT8EVN[ EQ�CWV87 
VQ D8 ��4��M� C? � C@ � ?�� D?D@�Z 

6J8 KAVWKVKQA KU VJ4V VJ8 WU8T KU AQV UWT8 YJ8VJ8T VJ8 8�8AVU Z?� Z@ YJQU8 EQALWAE� 
VKQA KU D8KA: EQAUK78T87 4T8 KA78C8A78AV QT AQVZ *8 EJQQU8U VQ D8 E4WVKQWUI 4A7 78� 
EK78U VQ WU8 VJ8 U�4NN8UV �4NW8U T8VWTA87 9QT VJ8 NQY8T 4A7 WCC8T DQWA7UZ 6JKU 
4CCTQ4EJ �4[ D8 LWUVK�87 KA 4CCNKE4VKQAU YJ8T8 Y8 A887 VQ D8 DK4U87 VQY4T7U 4UUW�� 
KA: NQY8T CTQD4DKNKVK8U Q9 8�8AVUZ 

'HV-E-AV-1 �-PG2 �VJ�VGI[a 1A VJ8 QVJ8T J4A7I VJ8 WU8T �4[ V8A7 VQ 4UUW�8 JK:J� 
8T CTQD4DKNKVK8U 9QT EQ�CN8� 8�8AVUI 8Z:Z KA VJ8 E4U8U Q9 94KNWT8U D8VY88A EQ�CQA8AVU 
Q9 4 CJ[UKE4N U[UV8� YJ8T8 KA78C8A78AE8 KU UWUC8EV87I DWV AQV �AQYAI 4 WU8T 4 �4[ 
EJQQU8 VQ D8NK8�8 JK:J8T CTQD4DKNKVK8U Q9 94KNWT8Z +A 4 U8AU8I VJ8 WU8T KU QCVK�KUVKE VJ4V 
VJ8 CTQD4DKNKV[ VJ4V VJ8 EQ�CN8� 8�8AV J4CC8AU KU N4T:8T VJ4A VJ8 C8UUK�KUVKE 4C� 
CTQ4EJ 4DQ�8 �K:JV UW::8UVZ *8T8I J8 �4[ WU8 VJ8 9QNNQYKA: QCVK�KUVKE EQALWAEVKQA 
UVT4V8:[ �GHL ��C?� D?�� �C@� D@��� 
?Z `Q�CWV8 �C� D� � �AF� ��C?� D?�� �C@� D@�� 4A7 �C9� D9� � �A����C?� D?�� �C@� D@��Z 
@Z �8V �GHL ��C?� D?�� �C@� D@�� � ��4��C� C9�� �4��D� D9��Z 
*8T8 VQQI �GHL��C?� D?�� �C@� D@�� E4A D8 7KT8EVN[ EQ�CWV87 VQ D8 �C?C@� �KA�D?� D@��Z 
��9E4D3 �c c�GFGJ�D-RG2 �-PG2 �VJ�VGI-GAFZ 6J8 T8478T �4[ J4�8 4NT847[ AQV87 
VJ4V VJ8 BBEQ78�� :K�8A 4DQ�8 VQ �8T:8 KA78C8A78AE8 4A7 K:AQT4AE8 4EEQT7KA: VQ C8U� 
UK�KUVKE QT QCVK�KUVKE 4CCTQ4EJ8U E4A D8 :8A8T4NK!87 VQ �8T:8 4TDKVT4T[ C�UVT4V8:K8UI 
DQVJ 9QT EQALWAEVKQA 4A7 7KULWAEVKQAZ (QT 8�4�CN8I UWCCQU8 Y8 J4�8 VYQ EQALWAE� 
VK�8 C�UVT4V8:K8U �?� �@Z +9  

��? 
��C?� D?�� �C@� D@�� � �C� D� 

��@ 
��C?� D?�� �C@� D@�� � �C9� D9� 

VJ8A Y8 �4[ 78�A8 4 C8UUK�KUVKE �K�I ��?��@ I 4A7 4A QCVK�KUVKE �K�I ��? ��@ I 4U 9QNNQYU� HZK GHL 

HZK ��C?� D?�� �C@� D@�� � ��KA�C� C9�� �KA�D� D9��= 
GHL ��C?� D?�� �C@� D@�� � ��4��C� C9�� �4��D� D9��= 

+A 94EVI KV KU 84U[ VQ �8TK9[ VJ4V 9QT 4NN �C?� D?�� �C@� D@�I 
HZK ��C?� D?�� �C@� D@��� L��?��@ ��C?� D?�� �C@� D@��= GHL 

6JWUI VJ8 C8UUK�KUVKE �K� Q9 VYQ C�UVT4V8:K8U 4NY4[U V8A7U VQ CTQ7WE8 NQY8T CTQD� 
4DKNKVK8U VJ4A VJ8 QCVK�KUVKE �K�I LWUVK9[KA: VJ8KT A4�8UZ 

+A 477KVKQA VQ VJ8 4DQ�8 E-P-FI UVT4V8:K8U VJ4V 4NNQY WU VQ 78�A8 4 U8V Q9 A8Y C� 
UVT4V8:K8UI Y8 CTQ�K78 D8NQYI UQ�8 :8A8T4N :WK74AE8 QA JQY [8V QVJ8T C�UVT4V8:K8U 
�4[ D8 EQAUVTWEV87Z 

5WCCQU8 � KU 4A 4UUQEK4VK�8 4A7 EQ��WV4VK�8 9WAEVKQA �Q9 YJKEJ VJ8T8 4T8 �4A[/F 
YJKEJ V4�8U VYQ KAV8T�4NU �C?� D?�� �C@� D@� 4U KACWVI 4A7 CTQ7WE8U 4A QWVCWV KAV8T�4N 
�C� D�Z (QT � VQ D8 VJ8 EQ�CQUKVKQA C4TV Q9 4 EQALWAEVK�8 C�UVT4V8:[Z � �WUV U4VKU9[ 
VJ8 $QVVQ� �KA8 4A7 +AENWUKQA �QAQVQAKEKV[ 4�KQ�U 4U Y8NN 4U VJ8 OAAKJKN4VQT 
4A7 +78AVKV[ 4�KQ�UZ 1WV Q9 VJ8U8 9QWTI $QVVQ� �KA8 4A7 +AENWUKQA �QAQVQAKEKV[ 
LQKAVN[ K�CQU8 �8T[ UVTQA: T8UVTKEVKQAU QA YJKEJ ��U E4A D8 WU87 KA C�UVT4V8:K8UZ 



(K:Z ?Z +A8SW4NKVK8U KA7WE87 D[ DQVVQ�NKA8 4A7 KAENWUKQA �QAQVQAKEKV[ 4�KQ�UZ 

5WCCQU8 �C?� D?� ) �CP� DP�I 4A7  �C@� D@� KU 4A[ UWDKAV8T�4N Q9 �M� ?�Z �8V 
�C� D� � ���C?� D?�� �C@� D@�� 4A7 �C9� D9� � ���CP� DP�� �C@� D@��Z +V KU 84U[ VQ U88 VJ4V� 

CP � C? 

D? � DP 

C9� C 

D � D9 

C � C? 

D � D? 

C9� CP 

D9� DP 

6J8 �TUV VYQ EQA7KVKQAU 9QNNQY 4U �C?� D?� ) �CP� DP�Z 6J8 VJKT7 4A7 9QWTVJ KA8SW4N� 
KVK8U 9QNNQY D8E4WU8 +AENWUKQA �QAQVQAKEKV[ V8NNU WU VJ4V �C� D� ) �C9� D9�Z 6J8 N4UV 
9QWT KA8SW4NKVK8U 9QNNQY 9TQ� VJ8 $QVVQ� �KA8 4�KQ� YJKEJ V8NNU WU VJ4V 
�C� D�� L�C?� D?� 4A7 �C9� D9�� L�CP� DP�Z (K:Z ? UJQYU VJ8 T8N4VKQAUJKCU D8VY88A VJ8U8 �4N� 
W8U 7K4:T4��4VKE4NN[Z OA 87:8 9TQ� P VQ P9 �84AU P KU N8UU VJ4A QT 8SW4N VQ P9Z 

+A 477KVKQAI VJ8 4�KQ� Q9 K78AVKV[ U4[U VJ4V YJ8A �C@� D@� � �?� ?� 
VJ8A ���C?� D?�� �C@� D@�� � �C?� D?� 4A7 ���CP� DP�� �C@� D@�� � �CP� DP�Z �K4:T4��4VKE4NN[I 
VJKU �84AU VJ4V VJ8 VQC TQY 4A7 VJ8 DQVVQ� TQY KA (K:Z ? �WUV EQKAEK78 YJ8A 
�C@� D@� � �?� ?�Z 5K�KN4TN[I YJ8A �C@� D@� � �M� M�I VJ8 DQVVQ� TQY EQNN4CU8U VQ QA8 
CQKAVI �K!Z M D8E4WU8 C9� C� D� D9 4T8 4NN U8V VQ M D[ VJ8 OAAKJKN4VQT O�KQ�Z 

6JWUI VQ 78�A8 4 9WAEVKQA � KA UWEJ 4 Y4[ VJ4V KV KU VJ8 EQ�CQUKVKQA 9WAEVKQA Q9 4 
C�UVT4V8:[I VJ8 T8478T �WUV 8AUWT8 VJ4V VJ8 7K4:T4� 4UUQEK4V87 YKVJ � NQQ�U NK�8 VJ4V 
UJQYA KA (K:Z ?I 4A7 8�JKDKVU VJ8 8�VT8�4N CTQC8TVK8U �8AVKQA87 KA VJ8 CT8�KQWU C4� 
T4:T4CJ YJ8A �C@� D@� � �?� ?� QT �C@� D@� � �M� M�Z 

�K �G�B9� �� �4T46�569EA 

+A J[DTK7 CTQD4DKNKUVKE CTQ:T4�UI Y8 4UUW�8 VJ8 8�KUV8AE8 Q9 4A 4TDKVT4T[I DWV 
��87 U8V Q9 EQALWAEVK�8 4A7 7KULWAEVK�8 C�UVT4V8:K8UZ 6J8 CTQ:T4��8T �4[ 4W:�8AV 
VJKU U8V YKVJ A8Y UVT4V8:K8U YJ8A U�J8 A887U A8Y QA8U 9QT VJ8KT 4CCNKE4VKQAZ 6J8 9QN� 
NQYKA: 78�AKVKQA U4[U VJ4V 84EJ EQALWAEVKQA UVT4V8:[ J4U 4A 4UUQEK4V87 EQALWAEVKQA 
EQAA8EVK�8I 4A7 84EJ 7KULWAEVKQA UVT4V8:[ J4U 4A 4UUQEK4V87 7KULWAEVKQA EQAA8EVK�8Z 

�3��7B7�� ��K �8V ���� D8 4 �AKV8 U8V Q9 EQALWAEVK�8 C�UVT4V8:K8U 4A7 ���� D8 4 
�AKV8 U8V Q9 7KULWAEVK�8 C�UVT4V8:K8UZ �8V � 78AQV8 ���� �����Z 



� 

� �8V � 1 ����Z `QAA8EVK�8 �� KU E4NN87 4A ��4AAQV4V87 EQALWAEVKQAZ 
� �8V � 1 ����Z `QAA8EVK�8 �� KU E4NN87 4A ��4AAQV4V87 7KULWAEVKQAZ 

�8V � D8 4 N4A:W4:8 :8A8T4V87 D[ �AKV8N[ �4A[ EQAUV4AV 4A7 CT87KE4V8 U[�DQNUZ 
�8V U� 78AQV8 VJ8 U8V Q9 EQAUV4AV U[�DQNU �4VQ�UF KA �Z �8 4UUW�8 VJ4V � J4U AQ 
QT7KA4T[ 9WAEVKQA U[�DQNUI DWV KV �4[ EQAV4KA �FFQV�V-QF �MF1V-QF U[�DQNU 9QT 4 
��87 94�KN[ Q9 9WAEVKQAUZ 6J8 KAV8TCT8V4VKQA Q9 VJ8U8 9WAEVKQA U[�DQNU KU :K�8A KA 
�8�AKVKQA ?R D8NQYZ 

*[DTK7 D4UKE 9QT�WN4UI 78�A87 D8NQYI 4T8 8KVJ8T EQALWAEVKQAU Q9 4VQ�UI QT 7KU� 
LWAEVKQAU Q9 4VQ�U �DWV AQV �K�8U Q9 DQVJF YZTZVZ 4 UKA:N8 EQAA8EVK�8Z 

�3��7B7�� ��K �8V � D8 4 EQALWAEVK�8 C�UVT4V8:[I �9 D8 4 7KULWAEVK�8 C�UVT4V8:[I 4A7 
T?� ; ; ; � TM D8 4VQ�UZ 6J8A 

T? �� T@ �� � � � �� TM 

4A7 

T? �� T@ �� � � � �� TM 

4T8 E4NN87 J[DTK7 D4UKE 9QT�WN4UZ 5WCCQU8 D���U�� 78AQV8U VJ8 U8V Q9 4NN :TQWA7 J[� 
DTK7 D4UKE 9QT�WN4U 9QT VJ8 �� 4A7 �� EQAA8EVK�8UZ �8V D���U�� � �A1�D���U��Z 5K�� 
KN4TN[I D����� � � ����D���U�� 4A7 D����� � � ����D���U��ZA1 A1

(QT KAUV4AE8I T8VWTAKA: VQ QWT UVQE� 8�4�CN8I VJ8 9QT�WN4U ��S�-���-�-.)�C ��F �A�� 

�S���.���-��FF 4A7 �������c�)���F �AF� -./�����FF 4T8 D4UKE 9QT�WN4U KA�QN�KA: VJ8 
K:AQT4AE8 4A7 KA78C8A78AE8 C�UVT4V8:K8UZ *QY8�8TI �������c�)���F �AF� -./�����F 
�AF� ������c�)���FF KU AQV 4 D4UKE 9QT�WN4I 4U KV KA�QN�8U VYQ 7K�8T8AV C�UVT4V8:K8UZ 
+A QT78T VQ CTQE887 9WTVJ8T Y8 J4�8 VQ 78�A8 4 AQVKQA Q9 �FFQV�V-QFZ �8�AKVKQAU 
?R.?c D8NQY Y8T8 KAVTQ7WE87 KA �89Z �@'�Z 

0QY Y8 E4A UV4V8 JQY Y8 Y4AV VQ KAV8TCT8V VJ8 4AAQV4VKQA 9WAEVKQA U[�DQNU� 

�3��7B7�� �RK OA 4AAQV4VKQA 9WAEVKQA � Q9 4TKV[ F KU 4 VQV4N 9WAEVKQA 
� ! �M� ?�F � �M� ?�Z �8V �F�M� ?� 78AQV8 4A 4TDKVT4T[I DWV ��87 U8V Q9 4AAQV4VKQA 9WAE� 
VKQAU Q9 4TKV[ F 4A7 N8V ��M� ?� 78AQV8 �F�M�

F�M� ?�Z 
�8 4UUW�8 VJ4V 4UUQEK4V87 YKVJ 84EJ �FFQV�V-QF �MF1V-QF KU 4 DQ7[ Q9 UQ9VY4T8 

EQ78 EQ�CWVKA: VJ4V 9WAEVKQAI VJ4V KU :W4T4AV887 VQ V8T�KA4V8 QA 4NN KACWVUZ @ 

�8 4NUQ 4UUW�8 VJ4V 4NN �4TK4DN8 U[�DQNU 9TQ� � 4T8 C4TVKVKQA87 KAVQ VYQ EN4UU8UZ 
�8 YKNN E4NN QA8 EN4UU Q:LG1V N�J-�:DG A[E:QDA 4A7 VJKU EN4UU YKNN EQAV4KA VJ8 T8:WN4T 
�TUV QT78T NQ:KE �4TK4DN8 U[�DQNUZ 6J8 U8EQA7 EN4UU Q9 �4TK4DN8 U[�DQNUI �FFQV�V-QF 
N�J-�:DGA YKNN EQAV4KA �4TK4DN8 U[�DQNU VJ4V E4A T4A:8 Q�8T VJ8 KAV8T�4N �M� ?�Z 6J8U8 
�4TK4DN8U E4A 4CC84T QAN[ KAUK78 �FFQV�V-QF -VGEAI YJKEJ 4T8 78�A87 D8NQY� 

�3��7B7�� �IK OA 4AAQV4VKQA KV8� � KU QA8 Q9 VJ8 9QNNQYKA:� 
� 4 EQAUV4AV KA VJ8 �M� ?� KAV8T�4NI 

@ �8 7Q AQV 9QT�4NN[ 78�A8 EQ�CWV4DN8 9WAEVKQAU Q�8T VJ8 T84N AW�D8TU D8E4WU8 VJ8 VJ8QT[ Q9 
EQ�CWV4DKNKV[ Q�8T T84N AW�D8TU KU AQY Y8NN WA78TUVQQ7 �R� 4A7 VJ8 T8478T �4[ T898T VQ UWEJ VT84V�8AVU 
9QT 4 78V4KN87 V8EJAKE4N 4A4N[UKU Q9 VJKU KUUW8Z 



� 4A 4AAQV4VKQA �4TK4DN8 U[�DQN 9TQ� �I 
� N8V � D8 4A �FFQV�V-QF �MF1V-QF U[�DQN 9TQ� � Q9 4TKV[ F 4A7 N8V �?� ; ; ; � �F D8 4A� 

AQV4VKQA KV8�UZ 6J8A � ��?� ; ; ; � �F� KU 4NUQ 4A 4AAQV4VKQA KV8�Z 

�3��7B7�� ��K �8V �? 4A7 �@ D8 4AAQV4VKQA KV8�UZ 6J8A ��?� �@� KU E4NN87 4A 4AAQV4� 
VKQA QT 4A 4AAQV4VKQA V8T�Z 

�J8A �?� �@ 4T8 DQVJ EQAUV4AVUI VJ8A VJ8 4AAQV4VKQA V8T� ��?� �@� 78AQV8U 4A KAV8T� 
�4NZ 1VJ8TYKU8I KV 78AQV8U 4 AGV Q9 KAV8T�4NUI QDV4KA87 D[ KAUV4AVK4VKA: �?� �@ KA 7K�8T� 
8AV Y4[UZ (QNNQYKA: VJ8 V8T�KAQNQ:[ KAVTQ7WE87 KA �89Z �@'� K9 4A 4AAQV4VKQA V8T� 
J4U AQ 4AAQV4VKQA �4TK4DN8U KA KVI Y8 E4NN KV 4 1T�FFQV�V-QFZ 1VJ8TYKU8 KV YKNN D8 E4NN87 
4 X��FFQV�V-QFZ 

��9E4D3 ��K �M� ?� 4A7 �M=P� M='� 4T8 1T�FFQV�V-QFAZ ��?� ?� 4A7 �M=R � �?� �?� 4T8 X��FT 
FQV�V-QFAZ 

�8V U� 78AQV8 VJ8 *8TDT4A7 D4U8 Q9 �Z 5KAE8 � EQAV4KAU AQ �TUV�QT78T NQ:KE 9WAE� 
VKQA U[�DQNUI U� KU �AKV8Z 

�3��7B7�� �LK O ,[:J-2 HJQ:�:-D-AV-1 �FFQV�VG2 :�A-1 �QJEMD� �,HT�FFQV�VG2 D4UKE 9QT� 
�WN4F KU 4A 8�CT8UUKQA Q9 VJ8 9QT� U ! � YJ8T8 � KU 4 J[DTK7 D4UKE 9QT�WN4 4A7 � KU 4A 
4AAQV4VKQAZ 

+A9QT�4NN[ UC84�KA:I U ! � �4[ D8 T847 4U BB6J8 CTQD4DKNKV[ Q9 � QEEWTKA: NK8U KA 
VJ8 KAV8T�4N ���Z (QT 8�4�CN8I VJ8 4AAQV4V87 D4UKE 9QT�WN4 ��S�-���-�-.)�C��( �A� �S� 
��.���-��((� �M=%� M=�� �4[ D8 T847 4U� BB6J8 CTQD4DKNKV[ VJ4V VJ8 EJ4KT�4A U8NNU UVQE� 
QT VJ8 EJ4KT�4A T8VKT8U NK8U KA VJ8 %M��M3 KAV8T�4NI 4UUW�KA: �AQ �AQYN87:8F K:AQ� 
T4AE8 Q9 VJ8 T8N4VKQAUJKC D8VY88A VJ8U8 VYQ CTK�KVK�8 8�8AVU��Z 

+A VJKU C4C8TI ,[:J-2 HJQ:�:-D-AV-1 �FFQV�VG2 :�A-1 �QJEMD�A 4T8 VJ8 D4UKE U[AV4EVKE 
QDL8EVU VJ4V EGJIG VQ:8VJ8TI CTQD4DKNKUVKE T84UQAKA: 4A7 NQ:KE4N T84UQAKA:Z (QT 8�4�� 
CN8I K9 �C �A� D� ! �M=R� M=c� KU 4 J[DTK7 CTQD4DKNKUVKE 4AAQV4V87 D4UKE 9QT�WN4I VJKU 9QT� 
�WN4 U4[U VJ4V BB+9 Y8 4UUW�8 VJ4V Y8 J4�8 AQ �AQYN87:8 Q9 VJ8 78C8A78AEK8U QT N4E� 
VJ8T8Q9 D8VY88A 8�8AVU � 4A7 :I VJ8A VJ8 CTQD4DKNKV[ VJ4V DQVJ 8�8AVU � 4A7 : QEEWT 
NK8U D8VY88A M=R 4A7  M=c KAENWUK�8��Z +A :8A8T4NI VJ8 J[DTK7 CTQD4DKNKUVKE 4AAQV4V87 
D4UKE 9QT�WN4 �C �� D� ! �M=R� M=c� U4[U VJ4V BB+9 Y8 4UUW�8 VJ4V QWT �AQYN87:8 Q9 
VJ8 78C8A78AE[ D8VY88A � 4A7 : KU :K�8A D[ VJ8 CTQD4DKNKUVKE�UVT4V8:[ �I VJ8A VJ8 
CTQD4DKNKV[ VJ4V DQVJ 8�8AVU � 4A7 : QEEWT NK8U D8VY88A M=R 4A7  M=c KAENWUK�8��Z 5K�� 
KN4T T4VKQA4N8U E4A D8 :K�8A 9QT 7KULWAEVK�8 D4UKE 9QT�WN4UZ 

*[DTK7 TWN8U �4[ AQY D8 EQAUVTWEV87 9TQ� J[DTK7 4AAQV4V87 9QT�WN4U 4U 
9QNNQYUZ 

�3��7B7�� c�K �8V UM� U?� ; ; ; � UM D8 J[DTK7 D4UKE 9QT�WN4UZ �8V �M� �?� ; ; ; � �M D8 4AAQ� 
V4VKQAUI UWEJ VJ4V 8�8T[ 4AAQV4VKQA �4TK4DN8 �K9 4A[F QEEWTTKA: KA �M 4NUQ QEEWTU KA 4V 
N84UV QA8 Q9 �?� ; ; ; � �M Z O  ,[:J-2 HJQ:�:-D-AV-1 1D�MAG �JC�EN4WU8 F KU 4 EQAUVTWEVKQA Q9 
VJ8 9QT�� 

UM ! �M 3 U? ! �? � � � � � UM ! �M = 



+A9QT�4NN[ UC84�KA:I VJ8 4DQ�8 TWN8 KU T847� BB+9 VJ8 CTQD4DKNKV[ Q9 U? 94NNU KA VJ8 
KAV8T�4N �? 4A7 � � � VJ8 CTQD4DKNKV[ Q9 UM 94NNU YKVJKA VJ8 KAV8T�4N �M I VJ8A VJ8 CTQD4� 
DKNKV[ Q9 UM 94NNU YKVJKA VJ8 KAV8T�4N �MZ�� +AVWKVK�8N[ 4 D4UKE 9QT�WN4 KU 4 UV4V8�8AV 
4DQWV CTQD4DKNKVK8U Q9 8�8AVUZ 6J8 EQALWAEVKQA KA VJ8 DQ7[ Q9 4A JC�EN4WU8I QA VJ8 
QVJ8T J4A7 78�A8U 4 EQALWAEVKQA Q9 UWEJ UV4V8�8AVUI DWV 7Q8U AQV KVU8N9 T8CT8U8AV 
4A 8�8AVZ 

0QVKE8 VJ4V VJ8 78�AKVKQA 4DQ�8 EQAV4KAU 4 T8SWKT8�8AV VJ4V 8�8T[ 4AAQV4VKQA 
�4TK4DN8 VJ4V 4CC84TU KA VJ8 4AAQV4VKQA 9QT VJ8 J847 Q9 VJ8 EN4WU8 4NUQ 4CC84TU KA 
QA8 QT �QT8 4AAQV4VKQAU 9QT VJ8 DQ7[ Q9 VJ8 JC�EN4WU8Z 6J8T89QT8� 

��9E4D3 c�K 
� T ! ��?� �?� 3 KU AQV 4A JC�EN4WU8Z 
� T ! ��?� �@� 3 �U �AF� V� ! �M� �?� � a ! ��@� ?� KU 4A JC�EN4WU8Z 

�3��7B7�� ccK O ,[:J-2 HJQ:�:-D-AV-1 HJQIJ�E �,HTHJQIJ�EF Q�8T U8V � Q9 C�UVT4V8:K8U 
KU 4 �AKV8 U8V Q9 JC�EN4WU8U KA�QN�KA: QAN[ EQAA8EVK�8U 9TQ� �Z 

(QT 8�4�CN8I VJ8 9QNNQYKA: 9QWT EN4WU8U EQAUVKVWV8 4 UK�CN8 JC�CTQ:T4� WUKA: VJ8 
C�UVT4V8:K8U Q9 ���)�/��� 4A7 ��c����c����Z 

�S1�- (�1)��� 

CTKE8�7TQC�V� ! �M=%� M=�� 3 �EJ�U8NNU�UVQE��V� �A�� EJ�T8VKT8U�V�� ! �M='� ?�= 
CTKE8�7TQC�V� ! �M=R� ?� 3 �KL�AMZ�V� �AF� 4EEK78AV�V�� ! �M=P� ?�= 
DW[�UVQE��V� ! �M=c� ?� 3 �CTKE8�7TQC�V� �AF� UV4DN8�V�� ! �M=P� ?�= 
U8NN�UVQE��V� ! �M=R� ?� 3 �CTKE8�7TQC�V� �AF� WAUV4DN8�V�� ! �M=%� ?�� � 

J4�8�UVQE��V� ! �?� ?�= 
UV4DN8��� ! �M=�� ?� 3 = 

UVTK�8��� ! �M=%� M=R� 3 = 

WAUV4DN8�V� ! �� ?� � @� 3 UV4DN8�V� ! �? � � @� ? � � ?�= 
6J8 CTQ:T4� 4DQ�8 KU 4 �8T[ UK�CN8 8�4�CN8 Q9 4 �4T�8V 78EKUKQA �4�KA: CTQ� 

:T4�Z 6J8 �TUV VYQ TWN8U V8NN WU YJ8A VQ 8�C8EV VJ4V VJ8 UVQE� Q9 EQ�C4A[ ` YKNN 
7TQCZ OEEQT7KA: VQ VJ8 �TUV TWN8I KV YKNN 7TQC YKVJ CTQD4DKNKV[ D8VY88A 
%M3 4A7 �M3 K9 VJ8 CTQD4DKNKV[ VJ4V `b1 Q9 VJ8 EQ�C4A[ YKNN U8NN VJ8 UVQE� QT VJ4V 
J8 YKNN T8VKT8 YJ8VJ8T �QT8 VJ4A 'M3Z �8 WU8 VJ8 -IFQJ�F1G 4UUW�CVKQA J8T8I D8E4WU8 
Y8 7Q AQV �AQY K9 VJ8T8 KU 4A[ EQAA8EVKQA D8VY88A VJ8 VYQ 8�8AVUZ +A 94EVI 9QT 7K9� 
98T8AV EQ�C4AK8U VJ8 1QJJGD�V-QF �4[ T4A:8 9TQ� VJ8 VYQ D8KA: KA78C8A78AVI VQ 
QA8 D8KA: 4 EQAU8SW8AE8 Q9 VJ8 QVJ8TZ 6J8 -IFQJ�F1G 4UUW�CVKQA J8T8 :K�8U WU 4 
BBNQY8UV EQ��QA 78AQ�KA4VQT�� KA V8T�U Q9 VJ8 T8N4VKQAUJKC D8VY88A VJ8 VYQ 8�8AVUZ 

6J8 U8EQA7 TWN8 UV4V8U VJ4V K9 VJ8 CTQD4DKNKV[ VJ4V VJ8 EQ�C4A[�U 8�CNQ[88U YKNN :Q 
QA UVTK�8 QT VJ4V 4A 4EEK78AV J4CC8AU QA VJ8 CT8�KU8U Q9 VJ8 EQ�C4A[ KU Q�8T PM3I 
VJ8A VJ8 CTQD4DKNKV[ VJ4V VJ8 UVQE� Q9 VJ8 EQ�C4A[ YKNN 7TQC KU �V DG�AV RM3Z +V KU 
�QT8 QT N8UU U498 VQ 4UUW�8 VJ4V VJ8 E4WU8U 9QT UVTK�8U 4A7 9QT 4EEK78AVU VQ QEEWT 
4T8 EQ�CN8V8N[ 7K�8T8AVI VJ8T89QT8I VJ8 VYQ 8�8AVU 4T8 KA78C8A78AV Q9 84EJ QVJ8TZ 

6J8 A8�V VYQ TWN8U 784N YKVJ 78EKUKQA��4�KA:Z 6J8 VJKT7 TWN8 Q9 VJ8 CTQ:T4�I U4[U 
VJ4V Y8 UJQWN7 DW[ UVQE� Q9 EQ�C4A[ ` K9 KVU CTKE8 7TQCUI DWV �4A7F VJ8 EQ�C4A[ KU 



:8A8T4NN[ �AQYA VQ D8 UV4DN8Z �8 Y4AV VQ 4UUW�8 VJ4V QWT �AQYN87:8 Q9 VJ8 UV4DKNKV[ 
Q9 EQ�C4A[ ` KU KA78C8A78AV Q9 VJ8 CTKE8 7TQC WA78T EQAUK78T4VKQAI VJ8T89QT8I VJ8 
EQALWAEVKQA Q9 VJ8 VYQ 8�8AVU KU �478 WA78T VJ8 4UUW�CVKQA Q9 KA78C8A78AE8Z 6J8 
9QWTVJ TWN8 CTQ�K78U 4A 4NV8TA4VK�8 VQ VJ8 VJKT7 D[ 78EN4TKA: VJ4V K9 VJ8 CTKE8 7TQCU 
4A7 VJ8T8 KU 4 JK:J CTQD4DKNKV[ VJ4V VJ8 EQ�C4A[ KU WAUV4DN8I VJ8 UVQE� J4U VQ D8 UQN7Z 
(QT VJKU TWN8 VQ �T8I JQY8�8TI Y8 A887 QA8 �QT8 EQA7KVKQA� QA8 E4A U8NN UVQE� Q9 EQ�� 
C4A[ ` )��� K9 QA8 QYAU VJKU UVQE�Z 6JKU KU YJ[ Y8 �WUV �AQY �)� -M�� �KZ8Z YKVJ 
CTQD4DKNKV[ ?MM3 F VJ4V Y8 QYA VJKU UVQE� K9 Y8 Y4AV VQ U8NN KVZ 

6YQ 94EVU VJ4V 9QNNQY 78UETKD8 QWT EWTT8AV �AQYN87:8 Q9 UKVW4VKQAI 8�CT8UU87 
CTQD4DKNKUVKE4NN[Z 6J8 �TUV 94EV UV4V8U VJ4V EQ�C4A[ 1KU UV4DN8 YKVJ CTQD4DKNKV[ �QT8 
VJ4A �M3Z 6J8 U8EQA7 94EV UV4V8U VJ4V VJ8 CTQD4DKNKV[ Q9 4 UVTK�8 9QT VJKU EQ�C4A[ KU 
D8VY88A %M3 4A7 RM3Z 

(KA4NN[ VJ8 N4UV TWN8 E4A D8 WU87 VQ 8UV4DNKUJ VJ8 EQAA8EVKQA D8VY88A VJ8 KA9QT�4� 
VKQA 4DQWV VJ8 UV4DKNKV[ Q9 EQ�C4A[ ` 4A7 KVU AQAUV4DKNKV[Z +A7887I K9 Y8 4UUW�8 VJ4V 
84EJ EQ�C4A[ KU 8KVJ8T -./��� QT M�-./��� �4 T84UQA4DN8 4UUW�CVKQA 9QT QWT 8�4�� 
CN8FI VJ8AI K9 Y8 �AQY VJ4V VJ8 CTQD4DKNKV[ VJ4V EQ�C4A[ ` KU UV4DN8 KU HI VJ8 CTQD4� 
DKNKV[ VJ4V ` KU WAUV4DN8 �KZ8ZI FQV AV�:DGF VJ4A YQWN7 J4�8 VQ D8 ? � HZ �8 8�V8A7 VJKU 
UK�CN8 QDU8T�4VKQA VQ VJ8 AQVKQA Q9 CTQD4DKNKUVKE KAV8T�4NU VQ QDV4KA VJ4V K9 ` KU UV4DN8 
YKVJ CTQD4DKNKV[ D8VY88A � ? 4A7  � @ VJ8A KV KU WAUV4DN8 YKVJ CTQD4DKNKV[ D8VY88A 
? � � @ 4A7  ?  � � ?Z 

��9E4D3 c�K �8V WU EQAUK78T 4 TWN8 Q9 VJ8 9QT� 

� ! � 3 �C �AF� D� ! �? � �C �H�� D� ! �@ = 

O TWN8 Q9 VJKU UQTV �4[ D8 T847 4U BB+9 �C � D��U CTQD4DKNKV[ NK8U KA VJ8 KAV8T�4N 
�? YJ8A C� D 4T8 4UUW�87 VQ D8 KA78C8A78AVI 4A7 K9 �C � D��U CTQD4DKNKV[ NK8U KA VJ8 
KAV8T�4N �@ YJ8A C� D 4T8 4UUW�87 VQ D8 CQUKVK�8N[ EQTT8N4V87I VJ8A 1�U CTQD4DKNKV[ NK8U 
KA VJ8 KAV8T�4N ���Z 6JKU TWN8 EQAV4KAU AQ KAEQAUKUV8AE[ 4U UV4V87 4DQ�8Z �4VJ8TI UWEJ 
4 TWN8 �K:JV T8�8EV UQ�8 7QWDV QA VJ8 C4TV Q9 VJ8 4WVJQT Q9 VJ8 TWN8 4DQWV VJ8 CT8� 
EKU8 T8N4VKQAUJKC D8VY88A � 4A7 : . 4T8 VJ8[ KA78C8A78AV� 1T 4T8 VJ8[ CQUKVK�8N[ 
EQTT8N4V87� 

��9E4D3 c�K `QAVKAWKA: VJ8 UVQE� 8�4�CN8I Y8 CTQ�K78 J8T8 VJ8 TWN8U VJ4V 9QT�4NK!8 
VJ8 UKVW4VKQA 78UETKD87 KA 58EVKQA ?Z 

CTKE8�7TQC�V� ! �M=%� M=�� 3 �EJ�U8NNU�UVQE��V� �A�� EJ�T8VKT8U�V�� ! �M=�R� ?�= 
CTKE8�7TQC�V� ! �M=MR� M=@� 3 �EJ�U8NNU�UVQE��V� �H�� EJ�T8VKT8U�V�� ! �?� ?�= 

6J8 �TUV TWN8 UV4V8U VJ4V K9 VJ8 `b1 Q9 VJ8 EQ�C4A[ ` U8NNU VJ8 UVQE�I T8VKT8U YKVJ 
CTQD4DKNKV[ Q�8T �R3 4A7 Y8 4T8 K:AQT4AV 4DQWV VJ8 T8N4VKQAUJKC D8VY88A VJ8 VYQ 
8�8AVUI VJ8A VJ8 CTQD4DKNKV[ VJ4V VJ8 UVQE� Q9 EQ�C4A[ ` 7TQCU KU %M��M3Z 6J8 U8E� 
QA7 TWN8 UV4V8U VJ4V K9 VJ8 `b1 T8VKT8U 4A7 U8NNU UVQE�I DWV Y8 �AQY VJ4V VJ8 9QT�8T 
8AV4KNU VJ8 N4VV8TI VJ8A VJ8 CTQD4DKNKV[ VJ4V VJ8 UVQE� Q9 VJ8 EQ�C4A[ YKNN 7TQC KU QAN[ 
R�@M3Z 

$89QT8 CTQE887KA: VQ 78�A8 VJ8 78EN4T4VK�8 U8�4AVKEU Q9 JC�CTQ:T4�UI 4 EQ��8AV 
QA VJ8 WU8 Q9 C�UVT4V8:K8U KA JC�CTQ:T4�U KU KA QT78TZ O CTQ:T4��8T �4[ AQV �AQY 
VJ8 78C8A78AE8U D8VY88A 8�8AVU �KU VJ8T8 AQ 78C8A78AE[� 4T8 VJ8 8�8AVU KA78C8A78AV� 



4T8 VJ8[ CQUKVK�8N[ EQTT8N4V87� 8VEZFZ +A UWEJ E4U8UI J8 E4A YTKV8 TWN8U UWEJ 4U VJQU8 
UJQYA KA b�4�CN8 @% KA YJKEJ J8 8�CNKEKVN[ 4TVKEWN4V8U KA98T8AE8U J8 KU YKNNKA: VQ 
�4�8 D4U87 QA 7K�8T8AV CQUUKDN8 8�8AV 78C8A78AEK8U . VJ8 VYQ TWN8U KA b�4�CN8 
@% 7Q FQV T8SWKT8 VJ8 CTQ:T4��8T VQ �AQY VJ8 78C8A78AE[ D8VY88A VJ8 EJ4KT�4A 
U8NNKA: UVQE� 4A7 T8VKTKA:I DWV QAN[ UC8EK9[ VJ8 KA98T8AE8U J8 KU YKNNKA: VQ �4�8 KA VJ8U8 
VYQ 8�8AVW4NKVK8UZ +9 J8 YKUJ8U VQ KA98T EQTT8N4VKQAU D8VY88A 8�8AVUI J8 �4[ WU8 EN4U� 
UKE4N UV4VKUVKE4N EQTT8N4VKQA �8VJQ7U �PM�Z 

+9 ( KU 4A JC�CTQ:T4�I VJ8A Y8 YKNN YTKV8 ��GWF���� VQ T8CT8U8AV VJ8 U8V Q9 /�� 
:TQWA7 KAUV4AE8U Q9 VJ8 TWN8U 9TQ� (Z 

�K �3�D969B7:3 A3E9�B7�A �� �4T46�569EA 

*4�KA: EQ�CN8V87 VJ8 78�AKVKQA Q9 VJ8 U[AV4� Q9 JC�CTQ:T4�UI Y8 4T8 AQY KA 4 
CQUKVKQA VQ 78�8NQC VJ8 78EN4T4VK�8 U8�4AVKEU Q9 UWEJ CTQ:T4�UZ �8 YKNN �TUV 78�8NQC 
4 ��CQKAV U8�4AVKEU Q9 JC�CTQ:T4�UI 9QNNQY87 D[ 4 �Q78N VJ8QT8VKE U8�4AVKEUI 4A7 
UJQY VJ4V VJ8 VYQ 4T8 8UU8AVK4NN[ 8SWK�4N8AV EJ4T4EV8TK!4VKQAU Q9 JC�CTQ:T4�UZ �4V8TI 
KA 58EVKQA RI Y8 YKNN CTQ�K78 4 CTQQ9 CTQE87WT8 9QT JC�CTQ:T4�UZ 

�U�U �APH)AFL K3�CFLAEK 

OU WUW4NI UWCCQU8 Y8 J4�8 4 NQ:KE4N N4A:W4:8 � EQAUKUVKA: Q9 �4TK4DN8 U[�DQNUI 
EQAUV4AV U[�DQNUI 9WAEVKQA U[�DQNUI 4A7 CT87KE4V8 U[�DQNUI 4A7 N8V U� 78AQV8 VJ8 
*8TDT4A7 D4U8 Q9 VJKU N4A:W4:8Z OA 4VQ�KE 9WAEVKQAI 78�A87 D8NQYI �8T8N[ 4UUK:AU 
ENQU87 KAV8T�4NU VQ :TQWA7 4VQ�UZ 

�3��7B7�� cRK O 9WAEVKQA � ! U� � V�M� ?� KU E4NN87 4A /.)1�� �)�1M�/ �M��.�)� QT 
/.)1�� �M��.�)�Z 

+V KU 84U[ VQ U88 VJ4V VJ8 U8V Q9 4NN 4VQ�KE 9WAEVKQAU KU 4 EQ�CN8V8 N4VVKE8Z 6JKU KU 
D8E4WU8 K9 �� � �� KU 4A[ EQ�CN8V8 N4VVKE8I VJ8A VJ8 U8V Q9 4NN 9WAEVKQAU Q9 VJ8 V[C8 
@� � @� KU 4 EQ�CN8V8 N4VVKE8 4NUQ WA78T VJ8 CQKAVYKU8 QT78TKA: 
� � � K99�_P 1 � �� �P� � ��P�Z 

6JQW:J 4VQ�KE 9WAEVKQAU 7Q AQVI D[ VJ8�U8N�8UI �4�8 4UUK:A�8AVU VQ D4UKE 9QT� 
�WN4UI VJ8[ �4[ D8 8�V8A787 VQ 7Q UQZ 

$89QT8 CTQE887KA: 9WTVJ8T Y8 �TUV KAVTQ7WE8 UQ�8 AQV4VKQA 9QT BBUCNKVVKA:�� 4 EQ�� 
CN8� 9QT�WN4 KAVQ VYQ C4TVUZ 

�3��7B7�� cIK �8V c � c? �� � � �  �� cFI � � �? �� � � �  �� �M I � � �? �� � � �  �� �E 

YJ8T8 � 1 ��� �?Z �8 YTKV8 � [� � � c �QT � [ � K9 VJ8 C�UVT4V8:[ � KU KTT8N8�4AVF 
7�� 
?Z ��?� ; ; ; � �M ? � ��?� ; ; ; � �E? � �c?� ; ; ; � cF? 4A7 
@Z ��?� ; ; ; � �M ?  ��?� ; ; ; � �E? � �Z 
PZ M ; M 4A7 E ; MZ 

�3��7B7�� c�K O S����c �)�1M�/ �M��.�)� KU 4 9WAEVKQA �� ! D���U�� � V�M� ?� YJKEJ 
U4VKU�8U VJ8 9QNNQYKA: CTQC8TVK8U� 



?Z �)11M./.�D�.�Z +9  c � �? [� �@ VJ8A ��c � � ���? �� �@�Z 
@Z �)1�)-�.�)�Z +9  c � �? [� �@ VJ8A ��c � ) ������?�� ���@��Z 
PZ ���)1�)-�.�)�Z (QT 4A[ D4UKE 9QT�WN4 �I ��c � ) E�����c �� ��� 9QT 4NN 

� 1 � 4A7 � 1 D���U��Z 
)K�8A 4A 4VQ�KE 9WAEVKQA � 4A7 4 S����c �)�1M�/ �M��.�)� , Y8 U4[ VJ4V , KU �/-�c 
)� � 7� �_T 1 U���� �T� � ��T��Z 5Q�8VK�8U Y8 YKNN WU8 AQV4VKQA �� VQ T8CT8U8AV VJ8 
94EV VJ4V , KU D4U87 QA �Z 

(TQ� VJ8 �TUV EQA7KVKQA KV 9QNNQYU VJ4V ��c � � ��c 9� 9QT 4A[ � 4A7 c 9 YJKEJ 4T8 
C8T�WV4VKQAU Q9 QA8 4AQVJ8TZ 6JKU CTQC8TV[ Q9 �Q78NU 4NNQYU WUI KA 94EV AQV VQ 7KU� 
VKA:WKUJ D8VY88A VJ8 9QT�WN4U 4A7 VJ8 U8VU Q9 4VQ�U VJ8[ 4T8 EQ�CQU87 Q9 VQ:8VJ8T 
YKVJ 4 UVT4V8:[ 4VV4EJ87Z 6J8 U8EQA7 EQA7KVKQA UV4V8U VJ4V VJ8 CTQD4DKNKV[ Q9 4 EQ�� 
CN8� 9QT�WN4 KU DQWA787 D[ VJ8 CTQD4DKNKVK8U Q9 KVU UWD9QT�WN4UZ `QA�8TU8N[I VJ8 
VJKT7 EQA7KVKQA DQWA7U VJ8 CTQD4DKNKV[ Q9 4 UWD9QT�WN4 D[ VJ8 CTQD4DKNKV[ Q9 4 9QT� 
�WN4 KV KU 4 C4TV Q9Z `N84TN[I 9QT 84EJ 4VQ�KE 9WAEVKQA � VJ8T8 8�KUVU 4A 8AVKT8 ��E-D[ Q9 
J[DTK7 9QT�WN4 9WAEVKQAU D4U87 QA KVZ 6JKU EQTT8UCQA7U VQ QWT KAVWKVKQA VJ4V VJ8 
�AQYN87:8 Q9 VJ8 CTQD4DKNKVK8U Q9 4VQ�KE 8�8AVU 7Q8U AQV A8E8UU4TKN[ 4NNQY WU VQ 
WAKSW8N[ EQ�CWV8 VJ8 8�4EV CTQD4DKNKVK8U Q9 EQ�CN8� 8�8AVUZ +A 94EVI KV KU CQUUKDN8 
VQ 8�CT8UU VJ8 94EV VJ4V Y8 CQUU8UU UC8EK�E �AQYN87:8 Q9 4 CTQD4DKNKV[ Q9 UQ�8 EQ�� 
CN8� 8�8AVZ 6J8 QAN[ T8SWKT8�8AVU Y8 CWV 9QTVJ QAVQ VJ8 J[DTK7 9QT�WN4 9WAEVKQAU KU 
VJ4V VJ8[ CTQ�K78 ���A7AB3�B 4A7 E9�7E9DDG B75�B KA9QT�4VKQA 4DQWV VJ8 CTQD4DKNKV[ 
KAV8T�4NU 4UUQEK4V87 YKVJ DQVJ 4VQ�KE 4A7 EQ�CN8� 8�8AVUZ 

OU �8AVKQA87 4DQ�8I 84EJ 4VQ�KE 9WAEVKQA � CTQ7WE8U 4 94�KN[ Q9 J[DTK7 9QT�WN4 
9WAEVKQAU �� D4U87 QA KVZ �8 N8V ��� � 78AQV8 VJ8 U8V Q9 4NN J[DTK7 9QT�WN4 9WAEVKQAU 
D4U87 QA 4VQ�KE 9WAEVKQA �Z �8V ��� 78AQV8 VJ8 U8V Q9 4NN J[DTK7 9QT�WN4 9WAEVKQAU 
:8A8T4V87 D[ UQ�8 4TDKVT4T[ DWV ��87 U8V Q9 C�UVT4V8:K8UZ 6J8 � �QT78TKA: QA 4VQ�KE 
9WAEVKQAU �4[ D8 8�V8A787 VQ D4UKE 9QT�WN4U KA VJ8 QD�KQWU Y4[� �? � �@ 

K99 �_c 1 D���U����?�c � \ �@�c �Z 
�8 YQWN7 NK�8 VQ U88 K9 VJ8T8 8�KUVU 4A[ T8N4VKQAUJKC D8VY88A VJ8 QT78TU QA 4VQ�KE 

4A7 J[DTK7 9QT�WN4 9WAEVKQAUZ �8V � 4A7 I D8 VYQ 4VQ�KE 9WAEVKQAU 4A7 N8V � � �Z 1A8 
YQWN7 Y4AV VQ U88 K9 VJ8 UV4V8�8AV �_� 1 ��� ���_�9 1 ������� � �9� YKNN JQN7Z OU KV J4C� 
C8AU VJKU UV4V8�8AV KU AQV VTW8 4A7 VJ8 9QNNQYKA: UK�CN8 8�4�CN8 78�QAUVT4V8U KVZ 

��9E4D3 c�K �8V U� � �C� D?Z �8 78�A8 VJ8 9WAEVKQAU � 4A7 I 4U 9QNNQYU� 

� �C� � �M=%� M=��� ��C� � �M='� M='�� 
� �D� � �M=R� M=c�� ��D� � �M='� M='�= 

`N84TN[ � � �Z 0QY Y8 EQAUK78T VYQ J[DTK7 9QT�WN4 9WAEVKQAU � 1 ��� � 4A7 �9 1 ���� 
78�A87 QA 9QT�WN4 C�AF� 4U 9QNNQYU� 

��C �AF� D� � �M=%� M=%� 
�9�C �AF� D� � �M=P'� M=P'� 

�8 E4A U88 VJ4V DQVJ , 4A7 �9 U4VKU9[ VJ8 �)1�)-�.�)� 4A7 ���)1�)-�.�)� CTQC8T� 
VK8U Q9 VJ8 J[DTK7 9QT�WN4 9WAEVKQAU� 

��C �AF� D� � �M=%� M=%� ) �AF����C�� ��D�� � �AF���M=%� M=��� �M=R� M=c�� � �M=@� M=R'�Z 
��C� � �M=%� M=�� ) E�AF����C �AF� D�� � E�AF���M=%� M=%�� � �M=%� ?�Z 
��D� � �M=R� M=c� ) E�AF����C �AF� D�� � E�AF���M=%� M=%�� � �M=%� ?�Z 
�9�C �AF� D� � �M=P'� M=P'� ) �AF����C�� ��D�� � �AF���M='� M='�� �M='� M='�� � �M=P'� M=P'�Z 



�9�C� � �M='� M='� ) E�AF����C �AF� D�� � E�AF���M=P'� M=P'�� � �M=P'� ?�Z 
��D� � �M='� M='� ) E�AF����C �AF� D�� � E�AF���M=P'� M=P'�� � �M=P'� ?�Z 

OU ��C �AF� D� ]) �9�C �AF� D� KV KU EN84T VJ4V ���9Z 

+A 94EVI VJ8 8�4�CN8 4DQ�8 UW::8UVUI VJ4V 8�8A 4 Y84�8T UV4V8�8AVI 
�_� 1 ��� �����9 1 ������� � �9� 7Q8U AQV JQN7Z 6Q UJQY VJ4VI KV KU 8AQW:J VQ AQVKE8 
VJ4V KA VJKU 8�4�CN8 ���� � ��9?Z 6J8 8�4�CN8 4DQ�8 UW::8UVU VJ4V K9 VJ8T8 KU 4 T8N4� 
VKQAUJKC D8VY88A VJ8 QT78TU Q9 4VQ�KE 4A7 J[DTK7 9WAEVKQAUI VJKU T8N4VKQAUJKC KU �QT8 
UWDVN8Z 6J8 9QNNQYKA: VJ8QT8� 8UV4DNKUJ8U VJKU T8N4VKQAUJKCZ 

S�3�63E cLK �GV � � � :G VOQ �VQE-1 �MF1V-QFA �F2 DGV � � �Z �,GF 

��� 1 ��� ���_�9 1 ������� � �9�= 

(6���K `QAUK78T VJ8 9WAEVKQA � 1 ��� � 78�A87 4U 9QNNQYU� ��c �� �� � �����c �� �����Z 
�8 YKNN UJQY VJ4V �_�9 1 ������� � �9�Z 

�8V WU EQAUK78T 4A 4TDKVT4T[ D[ ��87 9WAEVKQA �9 1 ����Z �8 CTQ�8 VJ4V � � �9 D[ 
KA7WEVKQA QA VJ8 UK!8 Q9 D4UKE 9QT�WN4 �Z +9  � KU 4A 4VQ�I VJ8A ��c � � � �c � 
� ��c � � �9�c �Z 0QYI N8V c � � �� � 4A7 N8V ����� �9��� 4A7 ����� �9���Z $[  
78�AKVKQA Q9 ,I ��c � � �������� �����Z OU Y8 �AQY VJ4V �� KU 1)�).)��� Y8 :8VI 
�������� ������ ����9���� �9�c ��Z $WV UKAE8 �9 KU 4 9QT�WN4 9WAEVKQAI KV U4VKU�8U 
�)1�)-�.�)� 4A7 �)11M./.�D�.� 4A7 J8AE8 �9�c � � �9�� �� �� � ����9���� 
�9���� QT ����9���� �9���� �9�c �Z (TQ� VJ8 4DQ�8 KA8SW4NKVK8U Y8 :8V� ��c � �  
�������� ������ ����9���� �9����� �9�c � YJKEJ KU VJ8 78UKT87 T8UWNVZ � 

+A QT78T VQ 78�A8 VJ8 KV8T4VKQAU Q9 S� QC8T4VQT N4V8T KA VJ8 C4C8TI Y8 A887 VJ8 9QN� 
NQYKA: VJ8QT8�Z 

S�3�63E ��K �GV � 1QFV�-F QFD[ 1QFV-FMQMA HTAVJ�VGI-GAZ �GV � � �?� �@� ; ; ;  :G �F -FT 
�-F-VG AGSMGF1G Q� �MDD[ 2G�-FG2 ,[:J-2 �QJEMD� �MF1V-QFA QNGJ D���U��I AM1, V,�V 
�A � �A�? �OG 1�F 1�DD V,-A �F �A1GF2-FI AGSMGF1G�Z � ,�A � D39AB M4436 0�M�2I -UGU] V,GJG 
GP-AVA AM1, ,[:J-2 �QJEMD� �MF1V-QF �� AM1, V,�V �_A���A � ��� �F2 �QJ �F[ QV,GJ �MF1V-QF 
, O,-1, -A �F MHHGJ :QMF2 Q� �I �� � �Z 

(6���K �8V � D8 UQ�8 J[DTK7 D4UKE 9QT�WN4Z +9 , KU 4 9QT�WN4 9WAEVKQA Y8 YKNN YTKV8 
��c � � ��?�c �� �@�c ��Z �8 �AQY VJ4V VJ8 U8SW8AE8 �c 

? � �??�c �� �@?�c �� ; ; ; KU 4UE8A7KA: 
4A7 DQWA787 �4V N84UV D[ ?FZ 6J8T89QT8I D[ 4 Y8NN��AQYA CTQC8TV[ Q9 VJ8 U8SW8AE8U Q9 
T84N AW�D8TUI �c 

? J4U 4 NK�KV Pc � NK�A�� �? 
A �c �Z $[ VJ8 U4�8 CTQC8TV[I VJ8 78UE8A7� 

KA: U8SW8AE8 �c 
@ � �@?�c �� �@@�c �� ; ; ;  �DQWA787 D[ MF J4U 4 NK�KV Qc � NK�A�� �@ 

A �c �Z 
5KAE8 4NN �A 4T8 9WNN[ 78�A87I Pc � Qc Z 0QY Y8 78�A8 4 9WAEVKQA �� 4U 
���c � � �NK�A�� �A 

?�c �� NK�A�� �A 
@�c ��Z 6Q CTQ�8 VJ8 78UKT87 T8UWNV KV UW�E8U VQ UJQY 

VJ4V �KF �� KU 4A WCC8T DQWA7I �KKF �� KU VJ8 N84UV WCC8T DQWA7 4A7 �KKKF �� KU 4 �4NK7 
J[DTK7 9QT�WN4 9WAEVKQAZ 
� �� -A �F MHHGJ :QMF2 Q� �U �8 �AQY VJ4V VJ8 NK�KV Q9 4A 4UE8A7KA: U8SW8AE8 

KU :T84V8T VJ4A QT 8SW4N VQ 4A[ �8�D8T Q9 VJ8 U8SW8AE8Z 5K�KN4TN[I VJ8 NK�KV Q9 4 
78UE8A7KA: U8SW8AE8 KU N8UU VJ4A QT 8SW4N VQ 4A[ �8�D8T Q9 VJ8 U8SW8AE8Z $WV 
VJ8AI 9QT 4A[ D4UKE 9QT�WN4 �I KV KU VTW8 VJ4V �_A����c � � �NK�A�� �A 

?�c �� 
NK�A�� �A 

@�c �� ) ��? 
A �c �� �A @�c �� � �A�c �Z (TQ� VJKU KV 7KT8EVN[ 9QNNQYU VJ4V �_A� 



? @	 � ? ? � @

�

��A � ���I KZ8ZI �� KU 4A WCC8T DQWA7 Q9 �Z 
�	 �� -A V,G DG�AV MHHGJ :QMF2 Q� �Z �8V , 4A WCC8T DQWA7 Q9 �I KZ8ZI N8V �_A���A � ��Z 

�8V � D8 UQ�8 D4UKE 9QT�WN4Z �8V WU EQ�C4T8 �?�c � 4A7 ��?�c �Z �8 �AQY VJ4V 
��?�c � � NK�A�� �? 

A �c �Z �8 4NUQ �AQY VJ4V �_A���A ?�c �� �?�c �Z 6J8AI D[ VJ8 CTQC� 
8TV[ Q9 T84N U8SW8AE8UI NK�A�� �? 

A �c �� �?�c �Z 5K�KN4TN[I Y8 E4A 8UV4DNKUJ VJ4V 
�@�c �� NK�A�� �A 

@�c �Z (TQ� VJ8U8 VYQ KA8SW4NKVK8U Y8 U88 VJ4V ��c � ) ���c �I KZ8ZI 
�� � �Z 

� �� -A � N�D-2 ,[:J-2 �QJEMD� �MF1V-QFU 6Q UJQY VJKU Y8 J4�8 VQ CTQ�8 VJ4V �� U4VKU�8U 
VJ8 �)11M./.�D�.�I �)1�)-�.�)� 4A7 ���)1�)-�.�)�Z 

(KTUV Y8 UJQY VJ4V �� U4VKU�8U VJ8 �)11M./.�D�.� CTQC8TV[Z �8V � D8 UQ�8 D4� 
UKE 9QT�WN4 4A7 N8V � 4A7 �9 D8 D4UKE 9QT�WN4U UWEJ VJ4V c ; � [� �9 9QT UQ�8 C� 
UVT4V8:[ �Z 5KAE8 4NN 9WAEVKQAU �A 4T8 �4NK7 J[DTK7 9QT�WN4 9WAEVKQAUI VJ8[ 4NN U4VKU9[ 
VJ8 �)11M./.�D�.� CQUVWN4V8I KZ8ZI �_A���A�c � � �A�� �� �9��I YJ8T8 � 1 ��� �? 78� 
C8A7KA: QA YJ8VJ8T � KU EQALWAEVK�8 QT 7KULWAEVK�8Z 6J8AI VJ8 U8SW8AE8U �?�c �� 
�@�c �� ; ; ;  4A7 �?�� �� �9�� �@�� �� �9�� ; ; ;  1Q-F1-2G 4A7 VJ8T89QT8 VJ8 NK�KVU Q9 VJ8 
NQY8T 4A7 WCC8T DQWA7 U8SW8AE8U 4T8 VJ8 U4�8 4U Y8NNI KZ8Z NK�A�� ��? 

A �c �� � 
NK�A�� ��? 

A �� �� �9�� 4A7 NK�A�� ��A @�c �� � NK�A�� ��A @�� �� �9��Z 
*QY8�8TI UKAE8 ���c � � �NK�A�� ��A ?�c ��� NK�A�� ��@ 

A �c ��� 4A7 ����� 
A �

9� 
� �NK�A�� ��? 

A �� �� �9��� NK�A�� ��@ 
A �� �� �9���I Y8 :8V ���c � � ���� �� �9�Z 

0QY Y8 CTQE887 VQ UJQY VJ4V �� U4VKU�8U VJ8 �)1�)-�.�)� CQUVWN4V8Z �8V � D8 UQ�8 
D4UKE 9QT�WN4 4A7 N8V c � � �� �9Z �8 A887 VQ UJQY VJ4V ���c � ) ��������� ����9��Z 
�8�8�D8T VJ4V �� U4VKU�8U VJ8 4�KQ� Q9 ���/�/.�)�I KZ8ZI �� � 6�? 

�� �
@ 
��Z 

(KTUVI Y8 UJQY VJ4V �? 
����?���� ��?��9��� ��?�c �Z $[ 4 UK�KN4T 4T:W�8AV Y8 YKNN 

VJ8A D8 4DN8 VQ 8UV4DNKUJ VJ4V ��@�c �� �? 
�������� ����9�Z 6J8 VYQ UV4V8�8AVU YKNN 

:K�8 WU VJ8 78UKT87 T8UWNVZ 
6Q UJQY ��

? ���?���� ��?��9��� ��?�c �I Y8 �TUV AQV8 VJ4V ��?�c � �  
NK�A�� �A�c �� NK�A�� �? 

���? 
A ���� �A ?��9��Z �8 �AQY VJKU D8E4WU8I UKAE8 4NN �A U4VKU9[ 

VJ8 �)1�)-�.�)� 4�KQ� . J8AE8 �_A���? 
A �c �� ��

? ��? 
A ���� �A ?��9��I 4A7 VJ8T89QT8 VJ8 

U8SW8AE8 �?�c �� �?�c �� ; ; ;  2QE-F�VGA P VJ8 U8SW8AE8 �? ��?���� �?��9��� �? ��?���� 
�?@��9��� ; ; ;  6J8AI VJ8 NK�KV Q9 VJ8 9QT�8T U8SW8AE8 J4U VQ D8 :T84V8T VJ4A QT 8SW4N 
VQ VJ8 NK�KV Q9 VJ8 N4VV8TZ 

OU Y8 �AQY VJ4V �� KU 4 ���B7�M�MA C�UVT4V8:[I �? 
� KU EQAVKAWQWU KA DQVJ 4T:W� 

�8AVUZ 6J8T89QT8 NK�A�� �? 
���? 

A ���� �A ?��9�� � �? 
��NK�A�� �? 

A ���� NK�A�� �? 
A ��9��Z 

$WV Y8 �AQY VJ4V ��
? ���?���� ��?��9�� � ��

? �NK�A�� �A 
?���� NK�A�� �? 

A ��9��Z6J8T8� 
9QT8I �? 

����?���� ��?��9��� ��?�c �Z 
OU �8AVKQA87 4DQ�8I D[ 4 UK�KN4T 4T:W�8AV Y8 E4A UJQY VJ4V ��

@ ���@���� 
��@��9��� ��@�c �Z (TQ� VJ8U8 VYQ KA8SW4NKVK8U KV 9QNNQYU VJ4V ���c � ) ��������� 
����9��Z 

0QY Y8 CTQ�8 VJ4V �� U4VKU�8U VJ8 ���)1�)-�.�)� CQUVWN4V8Z �8 J4�8 VQ EQA� 
UK78T VYQ E4U8UZ �8V � � c �� �Z 6J8 CTQQ9 9QT � � c �� � YKNN D8 UK�KN4TZ $[ 789� 
KAKVKQA Q9 E��I E�������� � ��?���� ?� 9QT 4NN 9QT�WN4 9WAEVKQAU ,Z OU  E�� 

?������ 
4A7 E�� 

@������ Y8 YKNN 78AQV8 VJ8 WCC8T 4A7 VJ8 NQY8T DQWA7U Q9 VJ8 
E�������� KAV8T�4NZ 

0QY Y8 EQAUK78T VJ8 U8SW8AE8U �?
?�c �� �@?�c �� ; ; ;  4A7 E�� 

?��?����� 
E�� 

?��@����� ; ; ;  

P +Z8Z �_A���? 
A �c �� �? ��? 

A ���� �A ?��9���Z 



� � 

OU 4NN �AU 4T8 9QT�WN4 9WAEVKQAUI VJ8[ U4VKU9[ VJ8 ���)1�)-�.�)� CQUVWN4V8I KZ8ZI 
�_A���A�c � ) E����A����Z 6J8T89QT8I VJ8 U8SW8AE8 �?�c �� �?�c �� ; ; ;  c)1��/.�- VJ8? @

U8SW8AE8E�? 
� ��?����� E�? 

� ��@����� ; ; ;  6J8T89QT8I NK�A�� E�?��A����� NK�A��� 

�? 
A �c �Z 
$WV 4U �8AVKQA87 84TNK8TI �_A��E�? 

� ��A���� � �? 
A ����Z 6J8T89QT8 

NK�A�� E�� 
?��A���� � NK�A�� �A 

?���Z (TQ� VJ8 N4VV8T 8SW4NKV[ Y8 8UV4DNKUJ VJ4V 
NK�A�� �? 

A ��� � NK�A�� �? 
A �c �Z $WV Y8 �AQY VJ4V NK�A�� �A 

?��� � ��?��� 4A7 UK�� 
KN4TN[ NK�A�� �? 

A �c � � ��?�c �I YJKEJ VJ8T89QT8 [K8N7U ��?���� ��?�c �Z (KA4NN[I Y8 
AQVKE8 VJ4V E�� 

?������� � ��?���I KZ8ZI E�� 
?�������� ��?�c �Z OU Y8 �AQY VJ4V 

E�� 
@������� � ? 4A7 ���c �� ?I Y8 :8V VJ8 78UKT87� ���c � � ���?�c �� 

��@�c �� ) ���?���� ?� �  �E�?�������� E�@�������� � E���������I CTQ�KA: VJ4V �� 

U4VKU�8U ���)1�)-�.�)� 4A7 VJ8T89QT8 CTQ�KA: VJ8 UV4V8�8AV Q9 VJ8 VJ8QT8�Z � 

�8 YKNN DQTTQY VJ8 AQV4VKQA 9TQ� N4VVKE8 VJ8QT[ 4A7 78AQV8 VJ8 9WAEVKQA 
�� � NWD��� 78UETKD87 KA VJ8 CTQQ9 4DQ�8 4U �� 1 � Z 

)K�8A 4A[ JC�CTQ:T4� (I Y8 YKUJ VQ 4UUQEK4V8 YKVJ (I 4A QC8T4VQT S� VJ4V �4CU 
J[DTK7 9QT�WN4 9WAEVKQAU VQ J[DTK7 9QT�WN4 9WAEVKQAUZ �8 7Q VJKU D[ �TUV 78�AKA: 4 
�UK�KN4TF KAV8T�87K4V8 QC8T4VQT �� VJ4V KU WU87 UWDU8SW8AVN[ VQ 78�A8 S� Z 

�3��7B7�� ��K �8V ( D8 / S����c ��)�/����-.�� ��)��/1Z 1C8T4VQT �� ! ��� � 
��� KU 78�A87 4U 9QNNQYU �YJ8T8 � KU 4 D4UKE 9QT�WN4F� 

�� ����c � �  � � 

YJ8T8 � � ���8c ! � 3 c? ! �? � ; ; ; � cF ! �F KU 4 :TQWA7 KAUV4AE8 Q9 UQ�8 EN4WU8 KA 
� � � KU 4 :TQWA7 UWDUVKVWVKQA Q9 4AAQV4VKQA �4TK4DN8U 4A7 �_B � F���cB� ) �B�? 
K9 � � �  �� ����c � � �M� ?�Z 

6J8 QC8T4VQT �� KU �8T[ UK�CN8Z )K�8A � 1��� 4A7 4 D4UKE 9QT�WN4 �I KV CTQ� 
E887U 4U 9QNNQYU� ��( (KTUVI KV �A7U 4NN :TQWA7 KAUV4AE8U Q9 TWN8U KA ( UWEJ VJ4V VJ8 J847 
Q9 VJ8 TWN8 KAUV4AE8 KU Q9 VJ8 9QT� c ! � 4A7 UWEJ VJ4V 9QT 84EJ cB ! �B KA VJ8 DQ7[I 
��cB� ) �BI KZ8Z , U4[U VJ4V cB�U CTQD4DKNKV[ 7Q8U KA 94EV NK8 YKVJKA VJ8 KAV8T�4N �BZ 
���( +V VJ8A V4�8U VJ8 KAV8TU8EVKQA Q9 VJ8 KAV8T�4NU 4UUQEK4V87 YKVJ VJ8 J847U Q9 4NN TWN8U 
K78AVK�87 KA VJ8 CT8E87KA: UV8CZ 0QV8 VJ4V KA VJ8 4DQ�8 78�AKVKQAI KV KU 8AVKT8N[ CQU� 
UKDN8 VJ4V �� ����c � EQWN7 D8 VJ8 8�CV[ U8VZ +A VJKU E4U8I VJ8T8 KU 4A KAVWKVK�8 KAEQAUKU� 
V8AE[I D8E4WU8 VJ8 9QT�WN4 9WAEVKQA �� ��� KU U4[KA: VJ4V ��U CTQD4DKNKV[ NK8U KA VJ8 
8�CV[ U8VZ *QY8�8TI VJKU KU 4DUWT7I 4U VJ8 8�CV[ U8V E4AAQV EQAV4KA 4A[VJKA:Z 6JKU 
YKNN D8 7KUEWUU87 KA 9WTVJ8T 78V4KN KA 58EVKQA %Z@Z 

��9E4D3 �cK `QAUK78T QWT UVQE� 8�4�CN8Z �8V , 4UUK:A VJ8 9QNNQYKA: �4NW8U VQ VJ8 
4VQ�U� 

��EJ�U8NNU�UVQE��EF� � �M=�� M=�� 
��EJ�T8VKT8U�EF� � �M=?� M=?� 
��UVTK�8�EF� � �M=%� M=R� 
��CTKE8�7TQC�EF� � �M=c� M=�� 
��UV4DN8�EF� � �M=R� M='� 
OUUW�8 VJ4V 9QT 4NN QVJ8T :TQWA7 4VQ�U �I ��T� � �M� ?�Z 

0QYI UWCCQU8 Y8 Y4AV VQ EQ�CWV8 �� ����CTKE8�7TQC�EF�Z 6J8T8 4T8 VYQ :TQWA7 TWN8 
KAUV4AE8U YKVJ CTKE8�7TQC�EF 4U VJ8KT J847 KA VJ8 U8V Q9 4NN :TQWA7K!4VKQAU Q9 TWN8U KA (� 



  

CTKE8�7TQC�EF��M=%� M=�� 3 �EJ�U8NNU�UVQE��EF �A�� EJ�T8VKT8U�EFF��M='� ?�Z 
CTKE8�7TQC�EF��M=R� ?� 3 �UVTK�8�EF �AF� 4EEK78AV�EFF��M=P� ?�Z 

(KTUV Y8 EQ�CWV8 
� ���UVTK�8�EF �AF� 4EEK78AV�EFFF � �AF� �J�UVTK�8�EFFI4EEK78AV�EFF � �AF� ��MZ%IMZR�I �MI?�F 
� ��KA�?� M=% � M � M=% � M�� �KA�?� M=R � ? � M=R � ?�� � �M=%� ?� ) �M=P� ?�Z 

� ���EJ�U8NNU�UVQE��EF �A�� EJ�T8VKT8U�EFFF � �A�� �EJ�U8NNU�UVQE��EFIEJ�T8VKT8U�EFF � 
�A�� ��M=�� M=��� �M=?� M=?�� � ��4��M=�� M=?�� �KA�?� M=� � M=��� � �M=�� M=�� ) �M='� ?�Z 

5KAE8 DQVJ TWN8U YKNN �T8I � � ��M=%� M=��� �M=R� ?�? 4A7 VJ8T89QT8I �� ����CTKE8� 
7TQC�EF� � �M=%� M=��  �M=R� ?� � �M=R� M=��Z 

*QY8�8TI VJ8 �� QC8T4VQT KU AQV SWKV8 BBTK:JV��Z 6J8 T84UQA KU VJ4V KA QT78T VQ 78� 
V8T�KA8 ��U CTQD4DKNKV[I KV KU AQV 8AQW:J VQ �8T8N[ NQQ� 9QT TWN8 KAUV4AE8U YJQU8 J847 
KU K78AVKE4N VQ �Z (QT KAUV4AE8I � �K:JV D8 �H �A� I�Z 6J8 CTQD4DKNKV[ Q9 �H �A� I� �4[ 
E8TV4KAN[ D8 KA�W8AE87 D[ TWN8U YKVJ J847 H ! �9 D8E4WU8 UWEJ TWN8U �4[ K�CQU8 47� 
7KVKQA4N T8UVTKEVKQAU QA H�U CTQD4DKNKV[ . 4A7 J8AE8 QA �H �A� I��U CTQD4DKNKV[Z 6JWUI 
�� I D[ KVU8N9I 7Q8U AQV 4NNQY WU VQ 4EEWT4V8N[ KA98T VJ8 CTQD4DKNKV[ 4UUQEK4V87 YKVJ 4 
9QT�WN4 �Z �� A887U VQ D8 �MIEGFVG2 �HHJQHJ-�VGD[ KA QT78T VQ 7Q UQZ *QY8�8TI D8� 
9QT8 78�AKA: S� I Y8 CT8U8AV 4 UK�CN8 �QAQVQAKEKV[ CTQC8TV[ Q9 �� Z �QVG V,�V �� -A 
EQFQVQF-1 JGI�J2DGAA Q� O,�V HTAVJ�VGI-GA �HHG�J -F (U 

.3EE9 ��K �� -A 1)�).)���I -UGU] -� �?� �@ �JG VOQ �QJEMD� �MF1V-QFA �F2 �? � �@I V,GF 
�� ��?�� �� ��@�Z 

(6���K �8V � D8 4 J[DTK7 D4UKE 9QT�WN4Z �8 J4�8 �?�c �� �@�c �Z $[ 78�AKVKQA Q9 �� I 

�� ��?��c � �  �?� 

�? � ��8c ! � 3 c? ! �? � � � � � cF ! �F KU 4 :TQWA7 KAUV4AE8 Q9 UQ�8 EN4WU8 KA 

� � �_B � F��?�cB� ) �B?= 
5KAE8 �?�cB� ) �B E4A D8 T8YTKVV8A 4U �B � �?�cB�I WUKA: VT4AUKVK�KV[ Q9 � I Y8 QDV4KA 
VJ4V 9QT 4A[ :TQWA7 KAUV4AE8 c ! � 3 c? ! �? � � � � � cF ! �F Q9 4 TWN8 Q9 CTQ:T4� 
(I UWEJ VJ4V � 1 �?I � 1 �@I YJ8T8 

�@ � ��8c ! � 3 c? ! �? � � � � � cF ! �F KU 4 :TQWA7 KAUV4AE8 Q9 UQ�8 EN4WU8 KA 

� � �_B � F��@�cB� ) �B? 
4A7 VJ8T89QT8I �? ) �@Z 6J8T89QT8I �� ��@��c � �  �? � �  �?�  ��@ ��?� 
� �� ��?��c �  ��@ ��?� ) �� ��?��c � KZ8ZI �� ��?��c �� �� ��@��c �Z � 

�8V WU AQY 78�A8 VJ8 S� QC8T4VQTZ +AVWKVK�8N[I VJ8 S� QC8T4VQT DWKN7U QA VQC Q9 VJ8 
�� QC8T4VQT D8E4WU8 VJ8 CTQD4DKNKV[ KAV8T�4N 4UUK:A�8AVU �478 D[ VJ8 �� QC8T4VQT VQ 
UQ�8 9QT�WN4U �4[ 4NNQY WU VQ 78TK�8 UJ4TC8T DQWA7U 9QT QV,GJ 9QT�WN4UZ *QY8�8TI 
VJ8U8 UJ4TC8T DQWA7U �4[ AQV D8 9QWA7 D[ VJ8 �� QC8T4VQTZ 6J8 S� QC8T4VQT 78�A87 
D8NQY V4�8U UWEJ 78TK�4VKQAU KAVQ 4EEQWAVZ 

�3��7B7�� ��K �8V ( D8 / S����c ��)�/����-.�� ��)��/1Z �8 KA7WEVK�8N[ 78�A8 QC8T� 
4VQT S� ! ��� ���� 4U 9QNNQYU� 



 

 

?Z �8V � D8 4A 4VQ�KE 9QT�WN4Z 
� K9 �� ����c � � �  VJ8A S� ����c � � �Z 
� K9 �� ����c � ]� �I VJ8A N8V 

� � �6��� ��8�c �� �� ! � 3 c? ! �? � � � � � cF ! �F� 

YJ8T8 � 1 ��� �? 4A7 � KU 4 :TQWA7 UWDUVKVWVKQA Q9 VJ8 4AAQV4VKQA �4TK4DN8U 4A7 
A 1 � 4A7 �_B � F���cB� ) �B�?Z �8 78�A8 

S� ����c � � � �E������86��� �� 1 �?� �� ����c � 
@Z �� AQV 4VQ�KEF �8V c � c? �� � � �  �� cFZ�8V � 9 � �6��� A�8a? �� � � �  �� 

aM ! � 3 �? ! �? � � � � � �E ! �E 1 ��GWF��� �X �_? � B � E����B� ) �BX �c?� ; ; ; � cF? 
� �a?� ; ; ;aM ?� F � M?= 
6J8A� 

S� ����c � � �� ����c � � ����S� ������� S� �������8� [ � � c ?� 


� �E������86��� A� 1 � 9?�=
 

6J8 KAVWKVKQA WA78TN[KA: VJ8 S� QC8T4VQT KU 4U 9QNNQYU� ��( `QAUK78T 4A 4VQ�KE 9QT� 
�WN4 �� K9  �� ����c � � �I VJ8A VJKU �84AU VJ4V 4A KAEQAUKUV8AE[ �VQ D8 �478 �QT8 9QT� 
�4N KA 58EVKQA %Z@F J4U QEEWTT87Z (QT KAUV4AE8I K9 Y8 J4�8 4A JC�CTQ:T4� EQAV4KAKA: 
VYQ 94EVU C ! �M� M� 4A7 C ! �?� ?�I VJ8A YJ4V8�8T , Y8 CKE�I �� ����C� � �I T8�8EVKA: VJ8 
�KA VJKU E4U8 �4:T4AVF KAEQAUKUV8AE[ KA (Z 6JWUI S� ��� �WUV 4NUQ 4UUK:A � VQ �Z +9  
�� ����c � ]� �I VJ8A KV �4[ D8 E4U8 VJ4V �� ��� J4U 4UUK:A87 VQQ BBYK78�� 4A KAV8T�4N 
VQ �I D8E4WU8 KV K:AQT8U TWN8U VJ4V 4T8 BB4UUQEK4V87�� YKVJ �Z OU  � KU 4VQ�KEI VJ8T8 
�K:JV D8 TWN8U YJQU8 DQ7K8U 4T8 U4VKU�87 D[ ,I YJKEJ KAENW78 � KA KVU J847Z �8 �WUV 
�A7 4NN UWEJ TWN8UI 4A7 BBUCNKV�� VJ8 TWN8 J847 KAVQ KVU � C4TVI 4A7 VJ8 AQA�� C4TVI U4[ �Z 
`N84TN[I VJ8 TWN8 J847 �WUV D8 Q9 VJ8 9QT� �c �� �� YJ8T8 � KU 8KVJ8T � QT �Z OU VJ8 
TWN8�U DQ7[ KU U4VKU�87 D[ ,I KV �84AU VJ4V VJ8 J847 Q9 VJKU TWN8I �K!Z �c �� �� J4U CTQD� 
4DKNKV[ KA VJ8 KAV8T�4N �Z 6J8 TWN8 KA SW8UVKQA VJWU 4NNQYU WU VQ EQAENW78 VJ4V ��U CTQD� 
4DKNKV[ T4A:8U 4A[YJ8T8 KA E����� YJKEJ KU VJ8 BB�4�K�4N KAV8T�4N�� 4UUQEK4V87 YKVJ � 
YZTZVZ VJ8 EQAA8EVK�8 ��Z �8 T8C84V VJKU 9QT 84EJ TWN8 YKVJ � 4U C4TV Q9 VJ8 J847Z 

���( �J8A � KU AQV 4 :TQWA7 4VQ�I VJ8T8 E4A D8 VJT88 UQWTE8U Q9 DQWA7U QA ��U 
CTQD4DKNKV[ KAV8T�4NZ 6J8 �TUV UQWTE8 V4�8A E4T8 Q9 D[ VJ8 �� QC8T4VQT 4T8 VJ8 TWN8U 
YKVJ � 4U VJ8KT J847Z 6J8 U8EQA7 UQWTE8 EQAUKUVU Q9 KA9QT�4VKQA VJ4V E4A D8 KA7WE� 
VK�8N[ QDV4KA87 D[ EQ�CWVKA: S� 9QT 8�8T[ C4KT �� � Q9 9QT�WN4U UWEJ VJ4V 
� [ � � c �AQVKE8 VJ4V Y8 T8SWKT8 DQVJ � 4A7 � VQ D8 AQA�8�CV[FI 4A7 WUKA: �� 

VQ EQ�DKA8 VJ8U8 �4NW8UZ (KA4NN[I UQ�8 J847U Q9 VJ8 TWN8U Q9 VJ8 CTQ:T4� �4[ EQAV4KA 
� 4U VJ8 CTQC8T UWDU8VZ 6J8 CTQD4DKNKV[ T4A:8 Q9 � 9TQ� 84EJ Q9 UWEJ TWN8U KU 78V8T� 
�KA87 D[ VJ8 E�� 9WAEVKQAZ `Q�DKAKA: �KAV8TU8EVKA:F VJ8 T4A:8U QDV4KA87 9TQ� 4NN 
VJT88 UQWTE8U Y8 QDV4KA VJ8 �A4N �4NW8 Q9 S� QC8T4VQTZ 

+V UJQWN7 4NUQ D8 CQKAV87 QWVI VJ4V YJKN8 VJ8 S� QC8T4VQT KU 78�A87 VQ D8 VJ8 KAV8T� 
U8EVKQA Q9 �4A[ CQUUKDN8 KAV8T�4NUI VJ8T8 4T8 9B E�AB B�� KAV8T�4NU YJKEJ YKNN 4EVW4NN[ 
4�8EV VJ8 �A4N �4NW8 Q9 S� ��� 9QT 4A[ C4TVKEWN4T 9QT�WN4 � �QA8 KAV8T�4N VQ CTQ�K78 
VJ8 NQY8T DQWA7 4A7 QA8 KAV8T�4N VQ CTQ�K78 VJ8 WCC8T DQWA7 Q9 S� ����c �FZ $8E4WU8 
Q9 VJKUI QA8 E4A U88 VJ4V YJKN8 VJ8 AW�D8T Q9 KAV8T�4NU VQ D8 KAV8TU8EV87 VQ QDV4KA 
S� ����c � 4EEQT7KA: VQ VJ8 78�AKVKQA 4DQ�8 E4A D8 N4T:8I VJ8T8 KU 4 UK�CN8 FQF2GVGJT 
E-F-AV-1 4N:QTKVJ� VJ4V YQWN7 C8T9QT� VJKU EQ�CWV4VKQAZ 6JKU 4N:QTKVJ� YQWN7 
�M�-- JQY VJ8 VYQ T8N8�4AV KAV8T�4NU 4T8 QDV4KA87I 4A7 YKNN QAN[ C8T9QT� EQ�CWV4� 
VKQAU VQ CTQ7WE8 VJ8U8 B�� KAV8T�4NUZ6JKU UW::8UVU VJ4V VJ8 CTQDN8� Q9 EQ�CWVKA: S� 



KU 0��EQ�CN8V8 . JQY8�8TI 4 78V4KN87 UVW7[ Q9 EQ�CN8�KV[ KUUW8U KA J[DTK7 CTQD4� 
DKNKUVKE CTQ:T4�U KU D8[QA7 VJ8 UEQC8 Q9 VJKU C4C8TZ 

6J8 9QNNQYKA: 8�4�CN8 78�QAUVT4V8U JQY S� KU EQ�CWV87Z 

��9E4D3 �RK �8V WU EQAUK78T VJ8 UVQE� CTQ:T4� ( 4A7 VJ8 9QT�WN4 9WAEVKQA , 9TQ� 
VJ8 CT8�KQWU 8�4�CN8Z 5WCCQU8 Y8 Y4AV VQ EQ�CWV8 S� ����CTKE8�7TQC�EF�H��DW[� 
UVQE��EF� �KZ8ZI VJ8 CTQD4DKNKV[ Q9 VJ8 94EV VJ4V VJ8 7TQC KA CTKE8 Q9 UVQE�U YKNN T8UWNV 
KA CWTEJ4U8U Q9 A8Y UVQE� Q9 EQ�C4A[ EFZ 

+V KU 84U[ VQ U88 VJ4V S� ����CTKE8�7TQC�EF�H��DW[�UVQE��EFF� �H���S� ����CTKE8� 
7TQC�EF�IS� ����DW[�UVQE��EF��I 4U VJ8 J847U Q9 4NN TWN8U KA ( 4T8 4VQ�KEZ 

S� ����CTKE8�7TQC�EF� � �� ����CTKE8�7TQC�EF� � �M=R� M=�� �U88 b�4�CN8 PFZ S� ��� 
�DW[�UVQE��EF� � �� ����DW[�UVQE��EF�Z 6Q �A7 VJ8 N4VV8T Y8 EQAUK78T VJ8 9QNNQYKA: 
:TQWA7 TWN8 KA (� 

DW[�UVQE��EF��M=c� ?� 3  �CTKE8�7TQC�EF �AF� UV4DN8�EFF��M=P� ?�Z 
�8E4NN 9TQ� b�4�CN8 P VJ4V ��CTKE8�7TQC�EF� � �M=c� M=�� 4A7 ��UV4DN8�EF� 

� �M=R� M='�Z 6J8AI ���CTKE8�7TQC�EF �AF� UV4DN8�EF�� � �AF����CTKE8�7TQC�EF�� ��UV4� 
DN8�EF�� � �AF���M=c� M=��� �M=R� M='�� � �M=c � M=R� M=� � M='� � �M=PR� M=R%� ) �M=P� ?�I 
YJKEJ 8AV4KNU VJ4V �� ����DW[�UVQE��EF�� � �M=c� ?� 

(KA4NN[I S� ����CTKE8�7TQC�EF�H��DW[�UVQE��EF� �H���S� ����CTKE8�7TQC�EF�� S� ��� 
�DW[�UVQE��EF� �  �H����M=R� M=��� �M=c� ?�� � ��KA�M=R� M=c�� �KA�M=�� ?�� � �M=R� M=c�Z 

�8V WU EQAUK78T 4AQVJ8T 8�4�CN8� 

��9E4D3 �IK +A VJKU 8�4�CN8 Y8 YKNN EQAUK78T 4 UK�CN8 �AQYN87:8�D4U8 4DQWV VJ8 
CQUUKDN8 U4N8U Q9 VJT88 KV8�U� �I : 4A7 1Z 6J8 WA4T[ CT87KE4V8 K�� � KU VQ D8 KAV8TCT8V87 
4U BBKV8� � J4U D88A UQN7��Z 5WCCQU8 VJ8 CTQ:T4� ( NQQ�U 4U 9QNNQYU� 

K�C� �AF� K�D� �AF� K��� ! �M=%� M='� 3 =
 
K�C� �A�� K�D� ! �M� M=R� 3 =
 

� M=?� � �� � � 3 K��� ! �� � � �
K�C� �AF� K��� ! ��KA�� 
@ @ @ 

K��� ! �M� M=P� 3 = 
6J8 �TUV TWN8 Q9 VJ8 CTQ:T4� UV4V8U VJ4V VJ8 CTQD4DKNKV[ VJ4V 4V N84UV QA8 Q9 VJ8 

VJT88 KV8�U J47 D88A UQN7 MF2GJ V,G �AAMEHV-QF Q� -F2GHGF2GF1G D8VY88A CQUUKDN8 U4N8U 
KU D8VY88A %M3 4A7 RM3Z 6J8 U8EQA7 TWN8 UV4V8U VJ4V VJ8 CTQD4DKNKV[ VJ4V :QV, KV8�U 
� 4A7 : J4�8 D88A UQN7 EQ�CWV87 MF2GJ �AAMEHV-QF Q� Q� -IFQJ�F1G 4DQWV VJ8 T8N4� 
VKQAUJKC Q9 CQUUKDN8 U4N8U YKNN D8 AQV �QT8 VJ4A RM3Z 6J8 9QWTVJ TWN8 LWUV UV4V8U VJ4V 
VJ8 CTQD4DKNKV[ VJ4V KV8� 1 J47 D88A UQN7 KU AQ �QT8 VJ4A PM3Z 

(KA4NN[I VJ8 VJKT7 TWN8 Q9 VJ8 CTQ:T4�I UV4V8U VJ4V K9 Y8 �AQY VJ4V VJ8 CTQD4DKNKV[ 
VJ4V KV8� 1 J47 D88A UQN7 KU KA VJ8 T4A:8 �� � � �I VJ8A VJ8 CTQD4DKNKV[ VJ4V :QV, KV8�U � 
4A7 1 J4�8 D88A UQN7I EQAUK78T87 WA78T VJ8 4UUW�CVKQA Q9 -F2GHGF2GF1G D8VY88A CQU� 
UKDN8 U4N8UI YKNN D8 AQV �QT8 VJ4A � �@ 4A7 AQ N8UU VJ4A VJ8 E-F-EME Q9 
� �@ � M=? 4A7 � �@Z 

0QY N8V WU NQQ� 4V JQY Y8 E4A EQ�CWV8 VJ8 S� QC8T4VQT 9QT VJKU CTQ:T4�Z �8V WU 
V4�8 ��c � � �M� ?� 9QT 4NN D4UKE 9QT�WN4U � �KZ8Z QWT , KU VJ8 DQVVQ� 9WAEVKQA !FZ 

+A VJKU 8�4�CN8 Y8 YKNN D8 VT4EKA: 4NN 4VQ�KE 9QT�WN4U �K�C�I K�D�4A7K���� 4U Y8NN 4U 
4 98Y �QT8 EQ�CN8� 9QT�WN4UI UWEJ 4U K�C� �AF� K���I K�C� �A�� K�D� 4A7 K�C� �AF� K���Z 
� (KTUV Y8 J4�8 VQ EQ�CWV8 �� ���Z `N84TN[I Y8 J4�8 VJ8 9QNNQYKA:� 

�� ����K�C�� � �� ����K�D�� � �M� ?� 



  

 

  

 

�� ����K���� � �M� M=P� 

�� ����K�C� �AF� K���� � �M� ?� 

�� ����K�C� �A�� K�D�� � �M� M=R� 

�� ����K�C� �AF� K���� � �M=?� M=R� 

b�8T[ �� ��� EQ�CWV4VKQA 8�E8CV 9QT VJ8 N4UV QA8 KU UVT4K:JV9QTY4T7I UKAE8 9QT 84EJ 
9QT�WN4 VJ8T8 KU 8KVJ8T QAN[ QA8 TWN8 �YKVJ 4A 8�CV[ DQ7[F KA VJ8 CTQ:T4� VJ4V 
J4U KV 4U KVU J847I QT VJ8T8 4T8 AQ UWEJ TWN8U 4V 4NNZ +A VJ8 �TUV E4U8I VJ8 CTQD4DKNKV[ 
KAV8T�4N 9TQ� VJ8 J847 Q9 VJ8 TWN8 :8VU VQ D8 VJ8 �4NW8 Q9 �� ���I KA VJ8 U8EQA7 E4U8I 
KV YKNN D8 �M� ?�Z 

6J8 N4UV EQ�CWV4VKQA T8SWKT8U �QT8 8�QTVZ +A7887I VJ8 VJKT7 TWN8 Q9 QWT CTQ:T4� KU 
AQV :TQWA7 �D8E4WU8 Q9 VJ8 �4TK4DN8 4AAQV4VKQAFI VJ8T89QT8 KV YKNN CTQ7WE8 �QT8 VJ4A 
QA8 :TQWA7 KAUV4AE8Z *QY8�8TI VJ8T8 YKNN D8 )��� )�� :TQWA7 KAUV4AE8 Q9 VJKU TWN8 
YJKEJ YKNN J4�8 VJ8 DQ7[I BBU4VKU�87�� D[ ,� 

K�C� �AF� K��� ! �M=?� M=R� 3 K��� ! �M� ?�	 �?� 

UKAE8 ��K���� � �M� ?� �Y8 4NUQ CQKAV QWV VJ4V �KA�M
@ � M=?� ?

@
� � M

@ � M=? � M=?FZ 6J8T8� 
9QT8I �M=?� M=R� YKNN D8 VJ8 �4NW8 Q9 �� ����K����Z 
� 0QY N8V WU EQ�CWV8 VJ8 �4NW8U Q9 VJ8 S� QC8T4VQTZ 

?Z	 S� ����K�C��Z K�C� 4CC84TU KA VJ8 J847U Q9 P TWN8U Q9 KAV8T8UV� �TUV 4A7 U8EQA7 
TWN8U Q9 VJ8 CTQ:T4� 4A7 KA VJ8 :TQWA7 KAUV4AE8 Q9 VJ8 VJKT7 TWN8 UJQYA 
4DQ�8 �?FZ 6JKU �84AU VJ4V 

S� ����K�C�� � E�AF� ��M=%� M='�� E�A����M� M=R�� E�AF���M=?� M=R�� 
� �M� M='� �M� ?� �M=?� ?� � �M=?� M='� 

@Z S� ����K�D��Z K�D� 4CC84TU KA VJ8 J847U Q9 �TUV VYQ TWN8U Q9 VJ8 CTQ:T4�Z 
6J8T89QT8� 

S� ����K�D�� � E�AF� ��M=%� M='�� E�A����M� M=R�� � �M� M='�  �M� ?� � �M� M='� 
PZ S� ����K����Z K���I D8UK78U EQAUVKVWVKA: VJ8 J847 Q9 VJ8 9QWTVJ TWN8 Q9 VJ8 CTQ� 

:T4�I KU 4NUQ 4 C4TV Q9 VJ8 J847U Q9 VJ8 �TUV TWN8 VJ8 CTQ:T4� 4A7 TWN8 �?FZ 
OCCN[KA: VJ8 78�AKVKQA Q9 VJ8 S� QC8T4VQT J8T8 Y8 QDV4KA� 

S� ����K���� � �� ����K���� E�AF� ��M=%� M='�� E�AF���M=?� M=R�� 
� �M� M=P�  �M� M='�  �M=?� M=R� � �M=?� M=P� 

%Z S� ����K�C� �AF� K����Z K�C� �AF� K��� 4CC84TU 4U 4 C4TV Q9 VJ8 J847 Q9 VJ8 �TUV 
TWN8 Q9 VJ8 CTQ:T4�Z $[ 78�AKVKQA Q9 S� QC8T4VQT� 

S� ����K�C� �AF� K���� � E�AF� ��M=%� M='�� �AF� �S� ����K�C��� S� ����K����� 
� �M� M='� �AF� ��M=?� M='�� �M=?� M=R�� 
� �M� M='�  �M=? � M=? � M=? � M=?� M=' � M=R � M=' � M=R� � �M� M='� �M=?�� M=�� 
� �M=?�� M='� 

RZ	 S� ����K�C� �A�� K�D��Z 



 

 

   
  

  

S� ����K�C� �A�� K�D�� � �� ����K�C� �A�� K�D�� �A���S� ����K�C��� S� ����K�D��� 
� �M� M=R� �A����M=?� M='�� �M� M='�� 
� �M=M=R�  ��4��M� M=? � M� �?�� �KA�M='� M='�� � �M� M=R� �M� M='� � �M� M=R� 

'Z S� ����K�C� �AF� K����Z 
S� ����K�C� �AF� K���� � �� ����K�C� �AF� K���� �AF��S� ����K�C��� S� ����K����� 
� �M=?� M=R� �AF���M=?� M='�� �M=?� M=P�� � �M=?� M=R� �M=? � M=?� M=' � M=P� 
� �M=?� M=R�  �M=M?� M=?�� � �M=?� M=?�� 

+V 9QNNQYU K��87K4V8N[ 9TQ� VJ8 78�AKVKQA Q9 VJ8 S� QC8T4VQT VJ4VI 9QT 4A[ CTQ� 
:T4� (I 9QT�WN4 9WAEVKQA , 4A7 9QT�WN4 �I S� ����c � ) �� ����c �Z 6J8 9QNNQYKA: T8� 
UWNV U4[U VJ4V T8:4T7N8UU Q9 YJKEJ C�UVT4V8:K8U 4T8 EQAUK78T87 KA (I VJ8 S� QC8T4VQT KU 
:W4T4AV887 VQ D8 �QAQVQAKEZ 

S�3�63E ��K S� -A 1)�).)���I -UGU] -� �?� �@ �JG VOQ �QJEMD� �MF1V-QFA �F2 �? � �@ V,GFI 
S� ��?�� S� ��@�Z 

(6���K �8V � D8 4 J[DTK7 D4UKE 9QT�WN4Z �8 CTQE887 D[ KA7WEVKQA QA �CFM�c �I KZ8Z 
AW�D8T Q9 4VQ�U KA VJ8 9QT�WN4Z 
� � KU 4A /.)1�� �)�1M�/A �8 J4�8 �?�c �� �@�c �Z �8V WU 4UUW�8 VJ4V DQVJ 
�� ��?��c � 4A7 �� ��@��c � 4T8 AQA�8�CV[Z �1VJ8TYKU8I Y8 1M-. J4�8 
�� ��@��c � � �  YJKEJ K�CNK8U S� ��@��c � � �  4A7 VJ8T89QT8I KV �WUV D8 VJ8 E4U8 VJ4V 
S� ��@��c � ) S� ��?��c �FZ $[ N8��4 �� ��?��c �� �� ��@��c �Z �8V WU EQAUK78T 

�? � ��8�c �� �� ! � 3 c? ! �? � � � � � cF ! �F YJ8T8 � 1 ��� �? 4A7 � 

1 � 4A7 �_B � F��?�cB� ) �B?= 
5KAE8 �?�cB� ) �B E4A D8 T8YTKVV8A 4U �B � �?�cB�I WUKA: VT4AUKVK�KV[ Q9 � I Y8 QD� 

V4KA VJ4V 9QT 4A[ :TQWA7 KAUV4AE8 c ! � 3 c? ! �? � � � � � cF ! �F Q9 4 TWN8 Q9 CTQ� 
:T4� (I UWEJ VJ4V � 1 �?I � 1 �@I YJ8T8 

�@ ���8�c �� �� ! � 3 c? ! �? � � � � � cF ! �FKU 4 :TQWA7 KAUV4AE8 Q9 UQ�8 

EN4WU8 KA � � �_B � F��@�cB� ) �B?= 
6J8T89QT8I �? ) �@Z $WV VJKU �84AU VJ4V � �E����8� 1 �?? ) � 9� 9 

� �E����8� 1 �@?Z 6J8A �@ 
9 ) �?

9 I KZ8ZI �? 
9 � �@

9 ?Z 
@ 

5KAE8 S� ��?��c � � �� ��?��c �  �  �?
9 �I S� ��@��c � � �� ��@��c �  �  �@

9 �I 
�� ��?��c �� �� ��@��c � 4A7 �? 

9 � �@
9 I Y8 QDV4KA VJ4V 

S� ��?��c �� S� ��@��c �= 
� �8V VJ8 VJ8QT8� JQN7 9QT 4NN D4UKE J[DTK7 9QT�WN4U Q9 T4A�U N8UU VJ4A CZ �8V 
�CFM�c � � M 4A7 c � c? �� � � � �� cF QT c � c? �� ; ; ; �� cFZ 

(TQ� �8��4 ? Y8 �AQY VJ4V �� ��?��c �� �� ��@��c �Z 
�8V �� � D8 UWEJ 9QT�WN4UI VJ4V � [ � � c Z $[ VJ8 KA7WEVKQA J[CQVJ8UKUI �UKAE8 
�CFM��� � M 4A7 �CFM��� � MI Y8 J4�8 S� ��?����� S� ��@���� 4A7 S� ��?���� 
� S� ��@����I VJ8T89QT8I D[ �QAQVQAKEKV[ 4�KQ� 9QT C�UVT4V8:K8U �4CCNK87 VYKE8F 
Y8 J4�8� 

���S� ��@����� S� ��@����� ) ���S� ��?����� S� ��?����� 



�@ = 

KZ8Z 

���S� ��?����� S� ��?������ ���S� ��@����� S� ��@�����= 
(TQ� VJKU KU 9QNNQYU VJ4V 

� ����S� ��?����� S� ��?�����8� [ � � c ?� 
� � ����S� ��@����� S� ��@�����8� [ � � c ?� 

(KA4NN[I N8V �? � �a? �� � � �  �� aM ! � 3 �? ! �? � � � � � �E ! �E 1 ��GWF��� �8 
�_? � B � E��?��B� ) �BX �c?� ; ; ; � cF? � �a?� ; ; ;aM ?� F � M? 4A7 �@ � �a? �� � � �  
��aM ! � 3 �? ! �? � ; ; ;�E ! �E 1 ��GWF����8 �_? � B � E��@��B� ) �BX �c?� ; ; ; � cF? 
� �a?� ; ; ;aM ?� F � M?Z �8V �? 

9 � �8a ! � 3 UG�Q 1�? 4A7 �@ 
9 � �8a ! � 3 UG�Q 1 

5KAE8 �? � �@I Y8 E4A EN4K� VJ4V K9 UQ�8 :TQWA7 KAUV4AE8 V 1 �?I ` 4NUQ KU KA �@I 
KZ8ZI �? ) �@Z 6J8T89QT8 � ��8� 1 �@

9 ?� ) � ��8� 1 �?
9 ?�I KZ8ZI � ��8� 1 �?

9 ?� 
� � ��8� 1 �@

9 ?�Z 
`Q�DKAKA: VJ8 8UV4DNKUJ87 T8UWNVU KAVQ QA8I WUKA: VJ8 9QT�WN4 9QT S� ����c � Y8 QD� 
V4KA VJ8 78UKT87 S� ��?��c �� S� ��@��c �Z � 
�I�-F] FQVG V,�V V,G �:QNG JGAMDV �HHD-GA JGI�J2DGAA Q� O,�V AGV Q� HTAVJ�VGI-GA Q11MJ 

-F HJQIJ�E (U +V KU 84U[ VQ U88 AQY VJ4V Y8 �4[ 78�A8 VJ8 -VGJ�V-QFA Q9 S� 4U� 

�3��7B7�� ��K 
?Z S� 

M � �! YJ8T8 ! KU VJ8 4VQ�KE 9WAEVKQA VJ4V 4UUK:AU �M� ?� VQ 4NN :TQWA7 
9QT�WN4U �Z 

@Z S� 
� � S� �S� 

��?� YJ8T8 � KU 4 UWEE8UUQT QT7KA4N YJQU8 CT878E8UUQT KU 78AQV87 D[ 
� � ?Z 

PZ S� 
� � ��S� 

�8� � �?I YJ8T8 � KU NK�KV QT7KA4NZ 

+A �89Z ��� KV Y4U 8UV4DNKUJ87 VJ4V K9 4NN EN4WU8U KA ( J4�8 QAN[ EQAUV4AV 4AAQV4VKQAU 
VJ8A N�H�S� � � S� 

�I YJ8T8 N�H�S� � KU VJ8 N84UV ��87 CQKAV Q9 S� Z 6JKUI JQY8�8TI VWTAU 
QWV VQ AQV D8 VJ8 E4U8 YJ8A ( J4U EN4WU8U YKVJ �4TK4DN8 4AAQV4VKQAUZ 6J8 9QNNQYKA: 
8�4�CN8 KU 9TQ� �89Z �@R�Z 

��9E4D3 �L 3��5Z `QAUK78T VJ8 CTQ:T4� 

T ! �M� � �@� 3 T ! �M� � � 

U ! �M� M� 3 T ! �M� M� 
6J8 U8EQA7 TWN8 Q9 VJ8 CTQ:T4� UV4V8U VJ4V K9 VJ8 CTQD4DKNKV[ Q9 � KU �AQYA VQ D8 

�M� M� VJ8A VJ8 CTQD4DKNKV[ Q9 � KU 4NUQ �M� M�Z 6J8 �TUV TWN8 Q9 VJ8 CTQ:T4� UV4V8U VJ4V K9 
Y8 �AQY VJ4V VJ8 CTQD4DKNKV[ Q9 � NK8U D8VY88A M 4A7 UQ�8 .I Y8 UJQWN7 EQAENW78 
VJ4V VJ8 CTQD4DKNKV[ Q9 � NK8U KA 94EV KA VJ8 DQVVQ� J4N9 ��M� � �@�F Q9 VJ8 KAV8T�4N �M� � �Z 

5KAE8 S� 
M�T� � �M� ?�I 49V8T VJ8 �TUV KV8T4VKQA S� 

?�T� � �M� M=R�Z OV 84EJ UWDU8SW8AV 
KV8T4VKQAI Y8 YKNN :8V VJ8 KAV8T�4N 4UUK:A87 VQ � A4TTQY D[ J4N9Z O S� 

� 4UUK:AU T VJ8 
KAV8TU8EVKQA Q9 4NN S�

NI N � �I KV YKNN 4UUK:A �M� M� KAV8T�4N VQ �Z 6J8A S� 
��? YKNN �A4NN[ 

4UUK:A �M� M� VQ UZ 

��9E4D3 ��K �8V WU T8VWTA VQ VJ8 VYQ TWN8 *�� KA b�4�CN8 @% 

CTKE8�7TQC�V� ! �M=%� M=�� 3 �EJ�U8NNU�UVQE��V� �A�� EJ�T8VKT8U�V�� ! �M=�R� ?�= 
CTKE8�7TQC�V� ! �M=MR� M=@� 3 �EJ�U8NNU�UVQE��V� �H�� EJ�T8VKT8U�V�� ! �?� ?�= 



5WCCQU8 Y8 J4�8 KA 477KVKQAI VJ8 VYQ 94EVU� 

EJ�U8NNU�UVQE��ADE� ! �?� ?� 3 = 

EJ�T8VKT8U�ADE� ! �M=�� ?� 3 = 

+A VJKU E4U8I VJ8 4UUK:A�8AV �478 D[ S� 
� VQ CTKE8�7TQC�ADE� KU �M=%� M=�� 4U VJ8 �TUV 

TWN8 Q9 VJ8 CTQ:T4� YKNN �T8 4A7 VJ8 U8EQA7 . YQA�VZ 

��9E4D3 ��K 0QYI K9 KA 477KVKQA VQ VJ8 VYQ TWN8U 9TQ� b�4�CN8U @% 4A7 %M Y8 477 
QA8 94EV 

�EJ�U8NNU�UVQE��ADE� �  EJ�T8VKT8U�ADE�� ! �?� ?� 3 = 

S� 
��CTKE8�7TQC�KD��� YKNN D8 8SW4N VQ �Z +A7887I VJ8 94EV 4DQ�8 �4�8U VJ8 U8EQA7 TWN8 

�T8 K��87K4V8N[Z ONUQI 78EQ�CQUKA: VJKU 94EV Y8 QDV4KA S� 
��EJ�U8NNU�UVQE��ADE�� 

� �?� ?� 4A7 S� 
��EJ�T8VKT8U�ADE�� � �?� ?� YJKEJ KU UW�EK8AV VQ �4�8 VJ8 �TUV TWN8 

�T8Z +AV8TU8EVKA: �M=%� M=�� 4A7 �M=MR� M=@� N847U VQ VJ8 4UUK:A�8AV Q9 � VQ 
S� 

��CTKE8�7TQC�KD���Z 

�3��7B7�� �cK O J[DTK7 CTQD4DKNKUVKE CTQ:T4� ( KU U4K7 VQ U4VKU9[ VJ8 ��CQKAV T84EJ� 
4DKNKV[ EQA7KVKQA �� 

�_c 1 D��������F � ���N�H�S� ��c � � S�
F�c ��= 

+AVWKVK�8N[I K9 4A JC�CTQ:T4� ( U4VKU�8U VJ8 ��CQKAV T84EJ4DKNKV[ EQA7KVKQAI VJ8A 
VJKU �84AU VJ4V 9QT 8�8T[ 9QT�WN4 �I K9  � \ N�H�S� ��c � KUI VJ8A VJKU �84AU VJ4V VJ8T8 
KU 4 �AKV8N[ NQA: LWUVK�E4VKQA Q9 VJKU 94EVZ 

�UcU 2J)DCDANAKLAE �)(3N L,3)J� 

�8 4T8 AQY T847[ VQ 78�A8 4 NQ:KE4N �Q78N VJ8QT[ 9QT JC�CTQ:T4�UZ (QT VJKU CWT� 
CQU8I J[DTK7 D4UKE 9QT�WN4 9WAEVKQAU YKNN CN4[ VJ8 TQN8 Q9 4A BBKAV8TCT8V4VKQA��Z 6J8 
�8[ KA7WEVK�8 78�AKVKQA Q9 U4VKU94EVKQA KU :K�8A D8NQYZ 

�3��7B7�� ��K �/.�-�/�.�)�Z �8V , D8 J[DTK7 D4UKE 9QT�WN4 9WAEVKQAI c 1 D���U��I 
� 1 V�M� ?�Z �8 U4[ VJ4V 
� � ` c ! � 7� ��c � ) �Z 
� � ` c? ! �? � � � � � cF ! �F 7� �_? � B � F�� ` cB ! �BZ 
� � ` c ! � 3 c? ! �? � � � � � cF ! �FF 7� 8KVJ8T � ` c ! � QT � � c? ! �? � � � � � cF ! �FZ 
� � ` ��P��c ! �� 7� � ` c �L�P� ! � 9QT UQ�8 :TQWA7 V8T� VZ 
� � ` �_P��c ! �� 7� � ` c �L�P� ! � 9QT 8�8T[ :TQWA7 V8T� VZ 
O 9QT�WN4 9WAEVKQA , KU E4NN87 / 1)c�� Q9 4A JC�CTQ:T4� ( �� ` � F 7� 
�_H 1 � ��� ` H�Z OU WUW4NI Y8 U4[ VJ4V c ! � KU 4 1QFAGSMGF1G Q9 ( K� 9QT 8�8T[ �Q78N 
� Q9 � I KV KU VJ8 E4U8 VJ4V ��c � ) �Z 

�8E4NNI 9TQ� 58EVKQA %Z?I VJ4V Y8 E4A J4�8 E4U8U YJ8T8 4 J[DTK7 9QT�WN4 9WAEVKQAI 
,I EQWN7 4UUK:A � VQ UQ�8 9QT�WN4Z �J8A ��c � � �I , KU BBU4[KA:�� VJ4V ��U CTQD4DKNKV[ 
NK8U KA VJ8 8�CV[ U8VZ 6JKU EQTT8UCQA7U VQ 4A KAEQAUKUV8AE[ D8E4WU8I D[ 78�AKVKQAI 
AQVJKA: KU KA VJ8 8�CV[ U8VZ 

�3��7B7�� ��K (QT�WN4 9WAEVKQA , KU E4NN87 �M��� c����c K� 

_�c 1 D���U������c � ]� ��= 



 

6J8 9QNNQYKA: K�CQTV4AV T8UWNV 9WNN[ VK8U VQ:8VJ8TI VJ8 ��CQKAV VJ8QT[ 4UUQEK4V87 
YKVJ JC�CTQ:T4�UI 4A7 VJ8 �Q78N VJ8QT8VKE4N EJ4T4EV8TK!4VKQA Q9 JC�CTQ:T4�UI T8� 
:4T7N8UU Q9 YJKEJ C�UVT4V8:K8U QEEWT KA VJ8 JC�CTQ:T4� D8KA: EQAUK78T87Z 

S�3�63E �RK �GV ( :G �F[ ,HTHJQIJ�EZ �,GF� 
?Z , -A � EQ2GD Q� � -�� S� ���� �Z 
@Z ( ,�A � EQ2GD -�� N�H�S� � -A �MDD[ 2G�-FG2Z 
PZ �� N�H�S� � -A �MDD[ 2G�-FG2I V,GF -V -A V,G DG�AV EQ2GD Q� (I �F2 c ! � -A � DQI-1�D 1QFT 

AGSMGF1G Q� ( -�� N�H�S� ��c � ) �Z 

(6���K 
�?F ��/�1 �Z S� ���� � � � ` � Z
 

�8V c 1 D���U��Z
 
�8V � 9 � �H 1 ��GWF��� �8H KU Q9 9QT� c ! � 3 c? ! �? � � � � � cF ! �F?Z
 

6YQ E4U8U 4T8 CQUUKDN8Z +9 � 9 � � VJ8A � J4U AQ TWN8U YKVJ � KA VJ8 J847 4A7 
VJ8T89QT8 � ` � 9 D[ 789Z 

�8V � 9 ]� �Z 
`QAUK78T 4 TWN8 H9 1 � 9Z H9 KU Q9 4 9QT� c ! � 3 c? ! �? � � � � � cF ! �FZ 6YQ E4U8U 4T8 
CQUUKDN8Z 
� �_? � B � F���B � ��cB��Z +A VJKU E4U8I Y8 �AQY VJ4V 
� ` c? ! �? � � � � � cF ! �FZ �8 J4�8 VQ UJQY VJ4V 
� ` c ! �I KZ8Z ��c � ) �Z 
$[ QWT 4UUW�CVKQAI S� ����c �� ��c �I KZ8ZI ��c � ) S� ����c �Z $[ 78�AKVKQA Q9 
S� 4A7 �� QC8T4VQTUI KV KU 4NY4[U VJ8 E4U8 VJ4V S� ����c � ) �� ����c �Z �8 AQY UJQY 
VJ4V �� ����c � ) �Z 

$[ 78�AKVKQAI �� ����c � �  � YJ8T8 � � ��8c ! � 3 c? ! �? � � � � � cF ! �F KU 4 
:TQWA7 KAUV4AE8 Q9 4 TWN8 KA � � �_ ? � B � F���B � ��cB��?Z �8 �AQY VJ4V 
H9 ! � 1�I VJ8T89QT8I �� ����c � ) �I YJKEJ K�CNK8U VJ4V S� ����c � ) �Z `Q�DKAKA: 
VQ:8VJ8T Y8 QDV4KA� ��c � ) S� ����c � ) �� ����c � ) � YJKEJ K�CNK8U � ` c ! �I 
VJ8T89QT8I � ` H9Z 
��� ? � B � F����cB� ]) �B� KA VJKU E4U8 � ` cB ! �BI VJ8T89QT8I � � c? ! �? � � � � � 
cF ! �FI 4A7 VJ8T89QT8I � ` H9Z 
6JKU CTQ�8U VJ8 �TUV EN4K�Z 
��/�1 @Z � ` � � S� ���� �Z
 
�8V c 1 D���U��Z �8 CTQ�8 VJ8 EN4K� D[ KA7WEVKQA QA �CFM�c �Z
 
� �/-� �/-�Z �CFM�c � � MI KZ8ZI � KU 4VQ�KEZ �8V
 

c ! �? 3 ; ; ;  

; ; ;  

c ! �M 3 ; ; ;  

�c ��? 
�?� ! �? 3 ; ; ;  

; ; ;  

�c ��E �?� ! �E 3 ; ; ;  

D8 VJ8 NKUV Q9 4NN TWN8U 9TQ� CTQ:T4� ( VJ4V EQAV4KA � KA VJ8 J847I UWEJ VJ4VI , 
U4VKU�8U VJ8KT DQ7K8UZ 



      

   

  

   

  

 
  

$[ 78�AKVKQA Q9 S� I S� ����c � � �? �@ � � �  �M E��? 
��?�  � � �  E��E 

��E�Z 
5KAE8 , U4VKU�8U 4NN VJ8 DQ7K8U Q9 VJ8U8 TWN8UI , �WUV 4NUQ U4VKU9[ 4NN VJ8 J847UI 

KZ8ZI�_ ? � < � M����c � ) �B�CF��_ ? � < � N����c ��B �� ) �B�Z (TQ� �TUV U8V Q9 
KA8SW4NKVK8U Y8 QDV4KA� ��c � ) �? �@ � � �  �M Z 
(TQ� U8EQA7 U8V Q9 KA8SW4NKVK8U� ��c ��B �� � ��B ���c �� ����� 4A7 VJ8T89QT8 
��c � ) E��B ��B�Z 6JKU N847U VQ ��c � ) E��? 

��?�  � � �  E��E 
��E�I YJKEJ EQ�DKA87 

YKVJ CT8�KQWU T8UWNV :K�8U WU 78UKT87 ��c � ) S� ����c � KZ8ZI S� ����c �� ��c �Z 
� ��cM�.�)� �.��Z �8V QWT EN4K� JQN7 9QT 4NN D4UKE 9QT�WN4U Q9 T4A� N8UU VJ4A CZ �8V 
�CFM�c � � M 4A7 c � T? �� � � �  �� TM Z 
�8V 

c ! �? 3 ; ; ;  

; ; ;  

c ! �M 3 ; ; ;  

D8 4NN VJ8 TWN8U YKVJ � 4U VJ8 J847I UWEJ VJ4V , U4VKU�8U VJ8KT DQ7K8UZ �8 �WUV VJ8T8� 
9QT8I EQAENW78 VJ4V 9QT 84EJ Q9 VJ8U8 TWN8U , U4VKU�8U KVU J847I KZ8ZI 
��c � ) �? �@ � � �  �M � �� ����c �Z 
�8V AQY � 4A7 � D8 D4UKE 9QT�WN4U UWEJ VJ4V � [ � � c Z $[ 78�AKVKQAI 
�CFM��� � M 4A7 �CFM��� � MI VJ8T89QT8I D[ VJ8 KA7WEVKQA J[CQVJ8UKUI 
���� ) S� ������ 4A7 ���� ) S� ������Z 5KAE8 � [ � � c I � �� � ; c 4A7 VJ8T8� 
9QT8 ��c � � ��� �� �� ) �������� ����� ) ���S� ������� S� ����c � �VJ8 N4UV KA� 
8SW4NKV[ KU 7W8 VQ �QAQVQAKEKV[ CTQC8TV[ Q9 EQ�CQUKVKQA 9WAEVKQAFZ 6J8T89QT8 
Y8 EQAENW78 VJ4V 

��c � ) � ����S� ������� S� �������8� [ � � c ?� 

0QYI N8V 

�c �� a?� ! �? 3 ; ; ;  

; ; ;  

�c �� aK� ! �K 3 ; ; ;  

D8 4NN VJ8 :TQWA7 KAUV4AE8U Q9 TWN8U KA ( UWEJ VJ4V , U4VKU�8U VJ8KT DQ7K8U 4A7 � KU 4 
C4TV Q9 VJ8KT J847UZ 5KAE8 � ` � I � ` �c �� a?� ! �?� ; ; ; � � ` �c �� aK� ! �KI KZ8ZI 
�_? � B � K����c �� aB� ) �B�Z $WV Y8 �AQY VJ4V ��c �� aB� ) �����c �� 
��aB�� ) �BZ (QT VJKU VQ D8 VTW8 KV �WUV D8 VJ8 E4U8 VJ4V ��c � ) E����B�Z 6J8T89QT8I 
��c � ) E����?�  � � �  E����K�Z 
`Q�DKAKA: VJ8 VJT88 KA8SW4NKVK8U VQ:8VJ8T Y8 QDV4KA� 

���� ) �� �c � � ����S� ������� S� �������8� [ � � c ?�

 �E����?�  � � �  E����K�� � S� ����c �
\

YJKEJ CTQ�8U VJ8 VJ8QT8�Z 
�@F �8V N�H�S� � D8 9WNN[ 78�A87Z 5KAE8 Y8 �AQY VJ4V S� �N�H�S� �� � N�H�S� �I KV KU 4NUQ 
VJ8 E4U8 VJ4V S� �N�H�S� ��� N�H�S� �Z OEEQT7KA: VQ H�JV � Q9 VJKU VJ8QT8�I N�H�S� � KU 
4 �Q78N Q9 (Z 
OUUW�8 AQY VJ4V ( J4U 4 �Q78N ,Z $[ 78�AKVKQA Q9 4 �Q78NI , KU 9WNN[ 78�A87Z �8 
�AQY VJ4V S� ���� �Z $[ EQAUVTWEVKQA Q9 N�H�S� �I 4A7 D8E4WU8 Q9 VJ8 �QAQVQAKEKV[ 



Q9 S� GHZ�CLG� N�H�S� �� S� ���Z 6J8T89QT8 N�H�S� �� �Z 6JKU �84AU VJ4V 9QT 4NN D4UKE 
9QT�WN4U �I ��c � ) N�H�S� ��c �Z 5KAE8 , KU 9WNN[ 78�A87I N�H�S� � �9A VQ D8 9WNN[ 78� 
�A87 VQQZ 
�PF(�JV � Q9 VJKU VJ8QT8� KU 4 7KT8EV EQTQNN4T[ Q9 (�JV � 4A7 6J8QT8� @Z � 
6J8 U8EQA7 T8UWNV 4DQ�8 NKA�U EQAUKUV8AE[ Q9 ( CTQ:T4�U YKVJ VJ8 9WNN[ 78�A87� 

A8UU CTQC8TV[ Q9 N�H�S� �Z 4A KAV8:8T - UWEJ VJ4V 8KVJ8T ��
A QT S�

A 4T8 AQV 9WNN[ 78�A87I 
VJ8A S� 

� E4AAQV D8 9WNN[ 78�A87 8KVJ8TI 4A7 J8AE8I ( YQWN7 AQV J4�8 4 �Q78NZ 

RK (6��� 46��32M63 

OV VJKU UV4:8I Y8 J4�8 CTQ�K787 4 EQ�CN8V8 78UETKCVKQA Q9 VJ8 NQ:KE4N EQAU8SW8AE8U 
Q9 4A JC�CTQ:T4� (Z +A VJKU U8EVKQAI Y8 78�8NQC VJT88 SW8T[ CTQE8UUKA: CTQE87WT8UZ 
�	 6J8 �TUV SW8T[ CTQE8UUKA: CTQE87WT8 �58EVKQA RZ@FI V8T�87 JC�T8UQNWVKQAI DWKN7U 

WCQA CT8�KQWU 4CCTQ4EJ8U Q9 0: 4A7 5WDT4J�4AK4A �@'� D[ �TUV T8SWKTKA: VJ4V 
CTQ:T4�U ( D8 EQ�CKN87 VQ 4 A8Y U8VI V��� �Z �W8TK8U 4T8 VJ8A CTQE8UU87 D[ 4 CTQ� 
E8UU 4�KA VQ NKA84T KACWV T8UQNWVKQAI YKVJ VJ8 7K�8T8AE8 VJ4V EN4WU8U 9TQ� V��� � 
�4[ D8 EQAUK78T87 KACWV EN4WU8UZ 6JKU CTQE8UU UW�8TU 9TQ� VJ8 �4LQT �4Y VJ4V 
WUW4NN[I EQAUVTWEVKQA Q9 V��� �I YJKEJ KU D4U87 QA EQ�CWV4VKQA Q9 N�H�S� � KU CTQ� 
JKDKVK�8N[ 8�C8AUK�8Z $8E4WU8 Q9 VJ4VI VYQ �QT8 T89WV4VKQA CTQE87WT8U J4�8 D88A 
KAVTQ7WE87Z 

�	 6J8 U8EQA7 CTQE87WT8 �58EVKQA RZPFI V8T�87 ��� �T89WV4VKQAUI KU �QT8 CT4:�4VKEZ 
�4VJ8T VJ4A T8SWKTKA: 4 EQ�CKN4VKQA UV8CI YJ8A 4 SW8T[ ) KU CQU87I ��� T89WV4� 
VKQAU 4NNQY T8N8�4AV C4TVU Q9 VJ8 V��� � VQ D8 7[A4�KE4NN[ EQAUVTWEV87Z 6JKU J4U 
VYQ 47�4AV4:8U Q�8T JC�T89WV4VKQAUZ (KTUVI JC�T89WV4VKQAU Q9V8A BBNQU8�� TK:JV 4V 
VJ8 D8:KAAKA:I 4U VJ8 EQ�CKN4VKQA CTQE8UU �4[ V4�8 4 VT8�8A7QWU 4�QWAV Q9 VK�8 
4A7 UC4E8Z 6JKU 7Q8U AQV J4CC8A YKVJ ��� �T89WV4VKQAUZ 58EQA7I ��� �T89WV4VKQAU 
QAN[ A887 4 U�4NN C4TV Q9 V��� �I AQV 4NN Q9 KVI 4A7 VJKU U�4NN C4TV �4[ D8 EQAUVTWEV� 
87 4U A88787Z 

�	 6J8 VJKT7 CTQE87WT8 �58EVKQA RZ%FI 8�C4A7U WCQA ��� I VQ WU8 V4DNKA:I 4U KAKVK4NN[ 
KAVTQ7WE87 KA NQ:KE CTQ:T4��KA: D[ 64�4�K 4A7 54VQ �P'�Z 6JKU CTQE87WT8 4U� 
UW�8U E4EJ8U �QT V4DN8UF 4T8 DQWA787 4 CTKQTK KA UK!8 . 4 UKVW4VKQA E8TV4KAN[ VTW8 
KA CT4EVKE4N K�CN8�8AV4VKQAU YJ8T8 V4DN8U E4AAQV :TQY KA 4A WADQWA787 94UJ� 
KQAZ (WTVJ8T�QT8I V4DN8 �4A4:8�8AV KA CTQD4DKNKUVKE NQ:KE CTQ:T4�U KU �WEJ 
�QT8 EQ�CNKE4V87 VJ4A KA QT7KA4T[ NQ:KE CTQ:T4��KA: 9QT �4A[ T84UQAUZ (KTUVI 
4 SW8T[ 7Q8U AQV �8T8N[ J4�8 4 U8V Q9 4AUY8TUZ �4VJ8TI 4 SW8T[ J4U 4UUQEK4V87 
4AUY8T UWDUVKVWVKQAUI 84EJ Q9 YJKEJ J4U 4A 4UUQEK4V87 CTQD4DKNKV[ T4A:8Z OU 
EQ�CWV4VKQA CTQE887UI VJ8U8 T4A:8U �4[ :8V T8�A87 QT UJ4TC8A87 . UQ�8VJKA: 
VJ4V 7Q8U AQV J4CC8A KA EN4UUKE4N NQ:KE CTQ:T4� V4DN8UZ 58EQA7I E4EJ8U KA QWT 
9T4�8YQT� �4[ EQAV4KA D4UKE 9QT�WN4U YKVJ 4UUQEK4V87 CTQD4DKNKVK8UZ 5WEJ E4EJ� 
8U K�CNKEKVN[ EQAV4KA CTQD4DKNKV[ T4A:8U 9QT D4UKE 9QT�WN4U K�CNK87 D[ VJ8 E4EJ87 
9QT�WN4UI 4U Y8NN 4U D4UKE 9QT�WN4U VJ4V K�CN[ VJ8 E4EJ87 9QT�WN4UZ O VJKT7 7K9� 
98T8AE8 D8VY88A QWT YQT� 4A7 EN4UUKE4N NQ:KE CTQ:T4� V4DNKA: KU VJ4V VJ8T8 4T8 
Q9V8A �4A[ Y4[U VQ WC74V8 4 V4DN8 KA VJ8 E4U8 Q9 CTQD4DKNKUVKE NQ:KE CTQ:T4�UZ 
�8 78�A8 E4EJ8 WC74V8 UVT4V8:K8UI 4A7 UJQY U8�8T4N 7K�8T8AV UWEJ UVT4V8:K8UZ 
�8 UJQY JQY ��� �T89WV4VKQAU �4[ D8 8�V8A787 YKVJ 4TDKVT4T[ E4EJ8 WC74V8 
UVT4V8:K8UZ 



�ANK�8 EN4UUKE4N T8UQNWVKQAI YJ8A 784NKA: YKVJ 4AAQV4V87 EQALWAEVKQAU 4A7 7KU� 
LWAEVKQAUI WAK�8TU �4[ AQV D8 WAKSW8I 4U AQV87 D[ 0: 4A7 5WDT4J�4AK4A �@R�Z $8� 
9QT8 CTQE887KA: VQ 78UETKD8 QWT 7K�8T8AV AQVKQAU Q9 T8UQNWVKQAI Y8 UW��4TK!8 
QDU8T�4VKQA Q9 �@R� D8NQY 4U KV KU A8E8UU4T[ 9QT VJ8 9WTVJ8T 78�8NQC�8AV Q9 QWT CTQQ9 
CTQE87WT8UZ 

RU�U 7FA�ECLA)F AF �22K 

OU TWN8U Q9 EN4WU8U KA JC�CTQ:T4�U �4[ EQAV4KA 4AAQV4V87 D4UKE 9QT�WN4UI 4A[ AQ� 
VKQA Q9 WAK�E4VKQA �WUV D8 4DN8 VQ J4A7N8 WAK�E4VKQA Q9 4AAQV4V87 D4UKE 9QT�WN4UZ +A 
VJKU U8EVKQAI Y8 T8E4CKVWN4V8 9TQ� �89Z �@RI CCZ ?cR.?c�� JQY VJKU �4[ D8 7QA8Z 6J8 
EQAV8AVU Q9 VJKU UWDU8EVKQA 4T8 AQV A8Y EQAVTKDWVKQAUZ 

�3��7B7�� �IK 
�	 � KU 4 MF-�-GJ Q9 4AAQV4V87 EQALWAEVKQAU 

V? ; T? �� � � � �� TF? 4A7 V@ ; U? ��9 � � � ��9 TF@ 7� �� �9 1 ���� 4A7 � � �9 /�c 
�TM �8? � M � F?? � �UM �8? � M � F@?= 

�	 � KU 4 MF-�-GJ Q9 4AAQV4V87 7KULWAEVKQAU 
a? ; T? �� � � � �� UF? 4A7 a@ ; U? ��9 � � � ��9 UF@ 7� �� �9 1 ���� 4A7 � � �9 

/�c �TM �8? � M � F?? � �UM �8? � M � F@ =? 

+A QT78T VQ CTQE887 Y8 A887 VQ 78�A8 4 AQVKQA Q9 1/��1/��� �����/� M�����Z 

�3��7B7�� ��K �8V ��V?� V@� 78AQV8 VJ8 U8V Q9 4NN WAK�8TU Q9 V? 4A7 V@Z �8V 
�?� �@ 1 ��V?� V@�Z 
?Z �? � �@ 7� VJ8T8 8�KUVU 4 UWDUVKVWVKQA �I UWEJ VJ4V �? � �@�Z 
@Z �? ; �@ 7� �? � �@ 4A7 �@ � �?Z 
PZ �8V ��� � ��9 1 ��V?� V@�8� ; �9?Z 
%Z ��?�� ��@� 7� VJ8T8 8�KUVU UWEJ � VJ4V ��?� � ��@��Z 
RZ ��?� � ��@� 7� ��?�� ��@� 4A7 ��@� ]� ��?�Z 

(TQ� VJ8 4DQ�8 78�AKVKQAI KV KU 84U[ VQ U88 VJ4V ; KU 4A 8SWK�4N8AE8 T8N4VKQA QA 
8N8�8AVU Q9 ��V?� V@� 4A7 � KU 4 C4TVK4N QT78T QA ����8� 1 ��V?� V@�?Z �8 E4A 78� 
�A8 4 AQVKQA Q9 1/��1/��� �����/� M�����Z 

�3��7B7�� ��K � 1 ��V?� V@� KU 4 1/��1/��� �����/� M����� �1/���M( Q9 V? 4A7 V@ 

7� VJ8T8 KU �� UWEJ QVJ8T WAK�8T �9 1 ��V?� V@� VJ4V ���� ��9�Z 

6J8 CTQQ9 Q9 VJ8 9QNNQYKA: T8UWNV KU SWKV8 EQ�CN8� 4A7 KU :K�8A KA �89Z �@RI �8��4 
?@I CCZ ?c'.?c��Z 

.3EE9 �L �@RI �8��4 ?@I CCZ ?c'.?c�FZ �� VOQ :�A-1 �QJEMD�A �JG MF-�-�:DG V,GF 
V,G[ ,�NG � E�PTIM cFQV FG1GAA�J-D[ MF-SMG�Z 

RUcU ,HT�3K)NWLA)F 

+A :8A8T4NI KA VJ8 CT8U8AE8 Q9 D4UKE 9QT�WN4UI LWUV BBUVT4K:JV�� T8UQNWVKQA KU AQV UW9� 
�EK8AV 9QT SW8T[ CTQE8UUKA:Z 6J8 T84UQA KU VJ4V VQ 8UV4DNKUJ 4 D4UKE 9QT�WN4I 8Z:Z 



 

�H �� I� ! �I Y8 �K:JV A887 VQ AGH�J�VGD[ CTQ�8 H ! �? 4A7 I ! �@ 4A7 VJ8A EQ�DKA8 
�?� �@ WUKA: VJ8 EQ�CQUKVKQA 9WAEVKQA 4UUQEK4V87 YKVJ C�UVT4V8:[ �Z 6J8T8 4T8 VYQ 
Y4[U VQ 7Q VJKU� ��( 4NNQY T8UQNWVKQA AQV 4:4KAUV JC�EN4WU8U KA (I DWV 4:4KAUV JC�EN4WU� 
8U KA 4A GPH�F2G2 �8TUKQA Q9 (I QT  ���( KAVTQ7WE8I KA 477KVKQA VQ T8UQNWVKQAI A8Y TWN8U 
Q9 KA98T8AE8 EQTT8UCQA7KA: VJ8 VJ8 BB8�C4AUKQA�� UV8CU 4NNW787 4DQ�8Z $QVJ E4U8U 4T8 
8UU8AVK4NN[ 8SWK�4N8AV 9TQ� VJ8 CQKAV Q9 �K8Y Q9 EQ�CN8V8A8UUZ +A VJKU U8EVKQA Y8 7KU� 
EWUU VJ8 9QT�8T CTQE87WT8I YJKN8 VJ8 N4VV8T QA8 YKNN D8 78UETKD87 KA 78V4KN KA VJ8 A8�V 
U8EVKQAZ 

(KTUVI Y8 477 VQ ( 4NN BBV4WVQNQ:K8U��Z OA[ 9QT�WN4 Q9 VJ8 9QT� c ! �M� ?� KU 4 V4WVQN� 
Q:[ 4U ��U CTQD4DKNKV[ E8TV4KAN[ NK8U KA VJ8 �M� ?� KAV8T�4NZ 

�3��7B7�� R�K �8V ( D8 4A JC�CTQ:T4�Z 6J8A ��a���� � KU 78�A87 4U 

�b��0�� � � � � �T ! �M� ?� 3 8T 1 U�?= 

+A 477KVKQA VQ VJ8 4DQ�8 V4WVQNQ:K8UI Y8 A887 VQ BB�8T:8�� TWN8U VQ:8VJ8T 4A7�QT 
KA98T BBK�CNK87�� TWN8UZ (QT 8�4�CN8I K9 QA8 TWN8 J4U c? ! �? KA VJ8 J847I 4A7 4AQVJ8T 
J4U c@ ! �@ KA VJ8 J847I 4A7 VJ8U8 4T8 WAK�4DN8 �K4 �4��:W �I VJ8A VJ8U8 VYQ TWN8U 
�4[ LQKAVN[ CTQ�K78 UQ�8 KA9QT�4VKQA QA VJ8 CTQD4DKNKV[ Q9 �c? �� c@� YJ8T8 � KU 
UQ�8 C�UVT4V8:[Z �K�8YKU8I K9 �c? �� c@� ! �9 KU KA VJ8 J847 Q9 UQ�8 TWN8I VJ8A VJKU TWN8 
E8TV4KAN[ CTQ�K78U UQ�8 KA9QT�4VKQA 4DQWV c?�U CTQD4DKNKV[I 4A7 c@�U CTQD4DKNKV[Z 6J8 
ENQUWT8 Q9 �I 78�A87 D8NQYI 8�C4A7U VJ8 TWN8U KA ( D[ C8T9QT�KA: UWEJ �8T:8U 4A7�QT 
KA98T8AE8UZ 

�3��7B7�� R�K �8V ( D8 4A JC�CTQ:T4�Z 6J8A `���� �ENQUWT8 Q9 �F KU 78�A87 4U 9QN� 
NQYU 
� `�M�� � � ��a���� �= 

?Z (QT 84EJ C4KT Q9 EN4WU8U c? ! �? 3 UG�Q? 4A7 c@ ! �@ 3 UG�Q@ 1 `�B�� �I 
UWEJ VJ4V VJ8KT J847U c? 4A7 c@ 4T8 WAK�4DN8 �K4 �4��:W � 477 EN4WU8 
�c? ! �? �@ 3 UG�Q? � UG�Q@�� VQ `�B�?�� �Z 

@Z (QT 84EJ EN4WU8 c? �� c@ ! � 3 UG�Q 1 `�B�� � 477 VJ8 9QNNQYKA: VYQ EN4WU8U 
VQ `�B�?�� ��
 

c? ! E����� 3 UG�Q
 
c@ ! E����� 3 UG�Q
 

PZ (QT 84EJ VYQ EN4WU8U �T? �� � � �  �� TM � ! �? 3 UG�Q? 4A7 �U? �� � � �  
��UN� ! �? 3 UG�Q@ 1 `�B�� �I M ; ?� N � ?I 477 VJ8 EN4WU8 

�T? �� � � �  �� TM �� U? �� � � �  �� UN� ! ����?� �@� 3 UG�Q? � UG�Q@ 

VQ `�B�?�� �Z 
%Z K9 T 4A7 U 4T8 4VQ�UI 4A7 `�B�� � EQAV4KAU EN4WU8U T ! �? 3 UG�Q? 4A7 

U ! �@ 3 UG�Q@I 477 

�T �� U� ! ����?� �@� 3 UG�Q? � UG�Q@ 

9QT 84EJ � 1 ���� �����LG`�B�?�� �Z 
� `��� � � �B � M`�

B�� � 

6J8 9QNNQYKA: T8UWNV U4[U VJ4V VJ8 4DQ�8 UV8CU 4T8 4NN UQWA7Z 0Q A8Y TWN8 KU CTQ� 
7WE87 VJ4V Y4U AQV 4NT847[ 4 NQ:KE4N EQAU8SW8AE8 Q9 (Z 



 

  

.3EE9 RcK �QJ GNGJ[ 1D�MAG V 1 `��� �I � ` VZ 

(6���K �8V ` D8 4 EN4WU8 KA `��� �Z 6J8A V 1 `�B����� � 9QT UQ�8 KAV8:8T B � MZ �8 
CTQE887 D[ KA7WEVKQA QA LZ 
� $4U8 `4U8Z 
?Z V 1 � Z 6J8A D[ 78�AKVKQA Q9 `I � ` VZ 
@Z V 1 � I V 1 ��a���� �Z +A VJKU E4U8 ` KU Q9 VJ8 9QT� T ! �M� ?� 3I 4A7 � KU 4 
:TQWA7 KAUV4AE8 Q9 4A 4VQ�Z �8V , D8 4 9QT�WN4 9WAEVKQAI UWEJ VJ4V � ` � Z +V KU  
4NY4[U VJ8 E4U8 VJ4V ��V� ) �M� ?�I YJKEJ [K8N7U � ` VZ 
� +A7WEVKQA 5V8CZ 

OUUW�8 VJ4V 9QT 84EJ EN4WU8 V 1 `�B�� �I � ` VZ �8V V 1 `�B�?�� � � `�B�� �Z 
OU V 1 `�B�?��� � `�B���I ` �WUV J4�8 D88A KAU8TV87 KAVQ `�B�?�� � D[ VJ8 

�84AU Q9 QA8 Q9 VJ8 E4U8U ?.% 9TQ� �8�AKVKQA @'Z �8 J4�8 VQ EQAUK78T 84EJ E4U8 
U8C4T4V8N[Z 
?Z 5WCCQU8 ` Y4U KAU8TV87 D[ VJ8 �84AU Q9 E4U8 ?Z 6J8A VJ8T8 8�KUV UWEJ EN4WU8U 
V? ; c? ! �? 3 UG�Q? 4A7 V@ ; c@ ! �@ 3 UG�Q@I UWEJ VJ4VI V? 1 `�B�� �� V@ 1 
`�B���I c? 4A7 c@ 4T8 WAK�4DN8 �K4 �4��:W �I 4A7 

V ; �c? ! �? �@ 3 UG�Q? � UG�Q@��= 

�8 A887 VQ UJQY VJ4V � ` VZ 5WCCQU8 , KU 4 �Q78N Q9 (I KZ8ZI � ` � I 4A7  V� KU 4 
:TQWA7 KAUV4AE8 Q9 `I UWEJ VJ4V � ` �UG�Q? � UG�Q@���Z $[ VJ8 KA7WEVKQA J[CQVJ� 
8UKUI � ` V? 4A7 � ` V@I VJ8T89QT8I � ` V?�� 4A7 � ` V@��Z OU  � ` UG�Q?��I Y8  
EQAENW78 VJ4V ��c?��� ) �?Z �K�8YKU8 Y8 E4A EQAENW78 VJ4V ��c@��� ) �@Z 

$WV UKAE8 � KU 4 �4��:W Q9 c? 4A7 c@I c?�� � c@��I 4A7 VJ8T89QT8 
��c?��� ) �? �@I KZ8Z � ` c?�� ! �? �@Z 
@Z 5WCCQU8 ` Y4U KAU8TV87 D[ VJ8 �84AU Q9 E4U8 @Z 6J8A VJ8T8 8�KUVU UWEJ 4 EN4WU8 
V? ; �c? �� c@� ! � 3 UG�Q 1 `�B�� �I VJ4V 8KVJ8T 

V ; c? ! E����� 3 UG�Q 

QT 

V ; c@ ! E����� 3 UG�Q= 

�8 YKNN EQAUK78T VJ8 9QT�8T E4U8I VJ8 N4VV8T E4U8 KU U[��8VTKEZ �8 A887 VQ UJQY 
VJ4V � ` VZ �8V V� D8 4 :TQWA7 KAUV4AE8 Q9 ` 4A7 N8V � ` � 4A7 � ` UG�Q�Z $[  
KA7WEVKQA J[CQVJ8UKUI � ` V?I 4A7 VJ8T89QT8I ���c? �� c@��� ) �Z $[ VJ8 78�AKVKQAU 
Q9 E�� 4A7 �I VJKU [K8N7U ��c?� ) E�����I KZ8ZI � ` c? ! E�����Z 
PZ �8V ` D8 KAU8TV87 D[ VJ8 �84AU Q9 E4U8 PZ +A VJKU E4U8I `�B�� � YKNN EQAV4KA VYQ 
EN4WU8UI 
V? ; �T? �� � � �  �� TM � ! �? 3 UG�Q? 4A7 V@ ; �U? �� � � �  �� UN� ! �@ 3 UG�Q@I 
UWEJ VJ4VI M ; ?� N � ?I 4A7 

V ; �T? �� � � �  �� TM �� U? �� � � �  �� UN� ! ����?� �@� 3 UG�Q? � UG�Q@ = 

�8 A887 VQ UJQY � ` VZ �8V V� D8 4 :TQWA7 KAUV4AE8 Q9 ` 4A7 N8V � ` � 4A7 
� ` �UG�Q? � UG�Q@��Z $[ KA7WEVKQA J[CQVJ8UKUI � ` V? 4A7 � ` V@I 4A7 VJ8T89QT8I 
� ` V?� 4A7 � ` V@�Z 5KAE8 � ` UG�Q?� 4A7 � ` UG�Q@�I  Y8  J4�8  � ` 
�T? �� � � �  �� TM �� ! �? 4A7 � ` �U? �� � � �  �� UN�� ! �@I KZ8ZI ���T? �� � � �TM ��� 
) �?I 4A7 ���U? �� � � �  �� UN��� ) �@Z $WV VJ8AI 



���T? �� � � �  �� TM �� U? �� � � �  �� UN��� 
� ������T? �� � � �  �� TM ���� ���U? �� � � �  �� UN���� ) ����?� �@�� 

YJKEJ �84AU � ` VZ 
%Z (KA4NN[I N8V ` D8 KAU8TV87 KA `�B�?�� � D[ VJ8 �84AU Q9 E4U8 %Z 6J8AI `�B�� � YKNN 
EQAV4KA @ EN4WU8UI V? ; T ! �? 3 UG�Q? 4A7 V@ ; U ! �@ 3 UG�Q@I UWEJ VJ4V DQVJ 
T 4A7 U 4T8 4VQ�KEI 4A7 

V ; �T �� U� ! ����?� �@� 3 UG�Q? � UG�Q@ 

9QT UQ�8 C�UVT4V8:[ �Z 
�8 J4�8 VQ UJQY � ` VZ �8V V� D8 4 :TQWA7 KAUV4AE8 Q9 ` 4A7 N8V 

� ` � 4A7 � ` �UG�Q? � UG�Q@��Z $[ KA7WEVKQA J[CQVJ8UKUI � ` V? 4A7 � ` V@I 
VJ8T89QT8I � ` V?� 4A7 � ` V@�Z 5KAE8 � ` UG�Q?� 4A7 � ` UG�Q@�I Y8 QDV4KA 
� ` T� ! �? 4A7 � ` U� ! �@I KZ8Z ��T�� ) �? 4A7 ��U�� ) �@Z *8AE8I ���T �� U��� 
� �����T��� ��U��� ) ����?� �@�I YJKEJ �84AU VJ4V � ` V� 4A7 VJ8T89QT8 
� ` VZ � 

�8 AQY CT8U8AV 4 T89WV4VKQA CTQE87WT8 9QT SW8T[ CTQE8UUKA:Z 

�3��7B7�� R�K O IM��� KU 4 9QT�WN4 Q9 VJ8 9QT� ��c? ! �? � � � � � cF ! �F�I YJ8T8 
�_? � A � F� �cA 1 D���U���Z cAU A887 AQV D8 :TQWA7Z 

�3��7B7�� R�K 5WCCQU8 V ; � ! � 3 �? ! �? � � � � � �E ! �E 1 `��� � 4A7 � ;
��c? ! �? � � � � � cF ! �F� KU 4 SW8T[Z �8V V 4A7 � D8 UV4A74T7K!87 4C4TVZ �8V 4NUQ 
� 4A7 cA D8 WAK�4DN8 9QT UQ�8 ? � A � FZ 6J8A 

���c? ! �? � � � � � cA�? ! �A�? � �? ! �? � � � � � �E ! �E � cA�? ! �A�? � � � � � cF 

! �F��� 
KU 4A S����-)�D��. Q9 V 4A7 � 7�� 
?Z � KU 4 �4��:W Q9 � 4A7 cA 
@Z �� 4A7 �A� 4T8 :TQWA7 4A7 �� ) �A� 
+9 � KU 4 WAK�8T DWV AQV A8E8UU4TKN[ 4 �4��:WI Y8 E4NN VJ8 T8UQN�8AV 4A M���-.���.�c 
S����-)�D��.Z 

�3��7B7�� RRK �8V � ; ��c? ! �? � � � � � cF ! �F� D8 4A KAKVK4N SW8T[I 4A7 ( 4A JC�CTQ� 
:T4�Z OA S��c�cM�.�)� Q9 � 9TQ� � KU 4 U8SW8AE8 6�?� V?� �?� � � � 6��� V�� ��� � � �  
YJ8T8I � � �?I 9QT 4NN A � ? I  VA KU 4 T8A4�87 �8TUKQA Q9 4 EN4WU8 KA `��� � 
4A7 �A�? KU 4A ,HTJGAQDNGFV Q9 �A 4A7 VA �K4 �4��:W �AZ 

+9 VJ8 �A�U 4T8 AQV T8UVTKEV87 VQ D8 �4��:W�UI Y8 E4NN VJ8 T8UWNVKA: U8SW8AE8 4A M�� 
��-.���.�c S��c�cM�.�)�A 

�3��7B7�� RIK �8V � ; ��c? ! �? � � � � � cF ! �F� D8 4A KAKVK4N SW8T[I 4A7 ( 4A JC�CTQ� 
:T4�Z OA S�����M./.�)� Q9 � 9TQ� � KU 4 �-F-VG ,HT2G2M1V-QF 6�?� V?� �?� ; ; ; 6��� 
V�� �� � YJ8T8I VJ8 JC�T8UQN�8AV Q9 �� 4A7 V� �K4 �� KU VJ8 8�CV[ SW8T[Z �? ; ; ;�� 

KU E4NN87 VJ8 1QEHMVG2 �FAOGJ AM:AV-VMV-QFU 

�8 4T8 AQY KA 4 CQUKVKQA VQ UV4V8 VJ8 UQWA7A8UU 4A7 EQ�CN8V8A8UU Q9 JC�T8UQNW� 
VKQAZ 



S�3�63E R�K �5QWA7A8UU Q9 JC�T89WV4VKQAF�GV ( :G �F ,HTHJQIJ�EI�F2 ) :G �F -F-V-�D 
SMGJ[Z �� V,GJG GP-AVA �F ,HTJG�MV�V-QF Q� � ; ��c? ! �? � � � � � cF ! �F� �JQE ( O-V, V,G 
�FAOGJ AM:AV-VMV-QF � V,GF � ` _��c? ! �? � � � � � cF ! �F���Z 

(6���K �8V 6�?� V?� �?� ; ; ; 6�F� VF� �F� D8 QWT JC�T89WV4VKQAZ �8 CTQE887 D[ KA7WE� 
VKQA QA FZ 

�/-� �/-�� F � ? 
+A VJKU E4U8 �? ; c? ! �?I V? ; �? ! �? 31 `��� �I c?�? � �?�? 4A7 �? ) �?Z �8V 

� ` � Z $[ VJ8 CT8�KQWU N8��4I � ` V?Z 6J8T89QT8I � ` _��? ! �?� 4A7 KA C4TVKEWN4T 
� ` _���? ! �?��?�Z $WVI UKAE8 c?�? � �?�? 4A7 �? ) �?I Y8 :8V � ` _�c? ! �?��?�Z 

��cM�.�)� �.��Z 
5WCCQU8 VJ8 VJ8QT8� JQN7U 9QT 4A[ JC�T89WV4VKQA 6�@� V@� �@� ; ; ; 6�F� VF� �F�Z 
`QAUK78T 4A JC�T89WV4VKQA 6�?� V?� �?�� 6�@� V@� �@� ; ; ; 6�F� VF� �F�Z �8V � ` � Z �8V 

�? ; �c? ! �? � � � � � cE ! �E� 4A7 V? ; � ! � 3 UG�Q D8 �4 T8A4�87 �8TUKQA Q9F 4 
EN4WU8 KA `��� �I UWEJ VJ4V 9QT UQ�8 ? � A � EI cA�? � ��? 4A7 � ) �AZ 6J8AI 
�@ ; �c? ! �? � � � � � cA�? ! �A�? � UG�Q � cA�? ! �A�? � � � � � cE ! �E��?Z $[ KA7WEVKQA 
J[CQVJ8UKUI � ` _��@�@ ; ; ;�F�I KZ8Z � ` _�c? ! �? � � � � � cA�? ! �A�? � UG�Q� 
cA�? ! �A�? � � � � � cE ! �E��?�@ ; ; ;�F�Z 6J8T89QT8I � ` _�c? ! �? � � � � � cA�? ! 
�A�? � cA�? ! �A�?� � � � � cE ! �E��?�@ ; ; ;�F� 4A7 � ` _�UG�Q�? ; ; ;�F�Z 5KAE8 4NUQ 
� ` V?I Y8 QDV4KA � ` _����? ; ; ;�F� ! ��Z 5KAE8 � ) �AI Y8 QDV4KA 
� ` _��cA�? ; ; ;�F� ! �A��I KZ8Z � ` _��cA ! �A��? ; ; ;�F�Z `Q�DKAKA: YKVJ � ` 
_�c? ! �? � � � � � cA�? ! �A�? � cA�? ! �A�? � � � � � cE ! �E��?�@ ; ; ;�F� Y8 :8V VJ8 78� 
UKT87� � ` _��?�? ; ; ;�F�I KZ8ZI � ` _��?��Z � 

+A QT78T VQ CTQ�8 EQ�CN8V8A8UU VJ8QT8� Y8 J4�8 VQ 8UV4DNKUJ �TUV 4 AW�D8T Q9 
94EVUZ 6J8 9QNNQYKA: VYQ N8��4U E4A D8 CTQ�87 D[ 4 UVT4K:JV9QTY4T7 4CCNKE4VKQA 
Q9 �:W 4A7 NK9VKA: N8��4U 9QT EN4UUKE4N NQ:KE CTQ:T4��KA: KA �89Z �@%�Z �KTTQT K�4:8 
CTQQ9U 4T8 :K�8A KA �89Z �@R�Z 

.3EE9 R� ��4��:W �8��4FZ �GV ) :G � SMGJ[ V,�V ,�A �F MFJGAVJ-1VG2 ,HTJG�MV�V-QF 
�JQE �F ,HTHJQIJ�E (Z �,GFI ) ,�A �F ,HTJG�MV�V-QF Q� V,G A�EG DGFIV, �F2 -� 
�?� ; ; ; � �E �JG V,G MF-�-GJA �QJE V,G MFJGAVJ-1VG2 ,HTJG�MV�V-QFI �F2 �9 

?� ; ; ; � �
9 
E �JG 

V,G E�PTIM�A �JQE V,G ,HTJG�MV�V-QFI V,GFI �QJ AQEG � �? � � ��E � �9 
?� ; ; ; � �

9 
E�Z 

.3EE9 RL ��K9VKA: �8��4FZ �GV ( :G �F ,HTHJQIJ�EI ) :G � SMGJ[I � :G � AM:AV-T 
VMV-QFZ �GV �� ,�NG �F ,HTJG�MV�V-QF �JQE (Z �,GF ) ,�A �F ,HTJG�MV�V-QF �JQE ( 
Q� V,G A�EG DGFIV,Z �DAQI -� �?� ; ; ; � �E �JG V,G E�PTIM�A �JQE V,G JG�MV�V-QF Q� 
�� 4A7 �9 � ; ; ; � �9 �JG V,G E�PTIM�A �JQE V,G JG�MV�V-QF Q� ) V,GFI �QJ AQEG AM:AV-T ? E 

VMV-QF �� ��? ; ; ;�E � �9 
?� ; ; ; � �E

9 �Z 

0QY Y8 E4A CTQ�8 EQ�CN8V8A8UU VJ8QT8�Z 

S�3�63E I� �`Q�CN8V8A8UU Q9 JC�T89WV4VKQAFZ �GV ( :G � 1QFA-AVGFV ,HTHJQIJ�E 
O,-1, A�V-A�-GA V,G �-PHQ-FV JG�1,�:-D-V[ 1QF2-V-QF cAGG �G�-F-V-QF ��� �F2 �9 :G � SMGJ[Z 
�,GFI -� � ` ���9� V,GF V,GJG GP-AVA �F ,HTJG�MV�V-QF Q� �9 �JQE (Z 



(6���K 5KAE8 � ` ���9�I VJ8T8 8�KUVU UWEJ 4 :TQWA7 UWDUVKVWVKQA � VJ4V � ` �9�Z �8V 
� ; �9�Z �8 YKNN CTQ�8 VJ4V ) J4U 4A JC�T89WV4VKQA 9TQ� (Z $[ �K9VKA: �8��4I �9 

YKNN 4NUQ J4�8 4 T89WV4VKQA 9TQ� (Z 
�8V � ; c? ! �? � � � � � cE ! �EZ 5KAE8 � ` �I KV �WUV D8 VJ8 E4U8 VJ4V � ` cA ! �AI 

? � A � EZ � 

�D97E �K �GV c ! � �F2 � ! � :G IJQMF2 �FFQV�VG2 �QJEMD�A O,-1, ,�NG ,HTJG�MV�V-QFA 
�JQE (Z �,GFI AQ 2QGA c ! � � � ! �Z 

(6���K �8V 6c ! �� V?� �?� ; ; ; 6�c
N � VN� �N� D8 VJ8 JC�T89WV4VKQA 9QT c ! �Z �8V 

6� ! �� a?� �?� ; ; ; 6��
M � aM �M � D8 VJ8 JC�T89WV4VKQA 9QT � ! �Z 6J8AI 4U c ! � 4A7 � ! � 

4T8 :TQWA7I VJ8 9QNNQYKA: YKNN D8 VJ8 JC�T89WV4VKQA 9QT c ! � � � ! � � 

6c ! � � � ! �� V?� �?�� 6�c 
@ � � ! �� V@� �@� ; ; ; 6�c

N � � ! �� VN� �N�� 
6� ! �� a?� �?� ; ; ; 6��

M � aM �M � 
6JKU EQ�CN8V8U VJ8 CTQQ9 Q9 `N4K� ?Z � 

0QY 4NN Y8 J4�8 VQ CTQ�8 KU� 

�D97E cK �GV � ` ��c 9 ! ��Z �,GF V,GJG GP-AVA � JG�MV�V-QF Q� c 9 ! � 9TQ� � Z 

(6���K 5KAE8 � ` c 9 ! �I VJ8T8 8�KUVU 4 :TQWA7 UWDUVKVWVKQA � UWEJ VJ4V � ` c 9 ! ��Z �8V 
c � c 9�Z �8 UJQY VJ4V c ! � J4U 4A JC�T89WV4VKQA 9TQ� (I 4A7 D[ D-�V-FI DGEE� UQ 
YKNN c 9 ! �Z 

5KAE8 � ` c ! �I D[ 6J8QT8� PI S� 
��c � ) �Z $[ 78�AKVKQA Q9 S� 

�I VJ8T8 8�KUVU UWEJ 
4A � � � VJ4V S� 

��c � ) �Z `QAUK78T VJ8 U�4NN8UV UWEJ KAV8:8TZ �8 AQY CTQE887 D[ KA� 
7WEVKQA QA �Z 

��AG `�AGa � � MZ $[ 78�AKVKQA Q9 S� 
MI S� 

M�c � � �M� ?�Z 6J8T89QT8I � � �M� ?�Z +9  � KU 
4VQ�KEI VJ8AI UKAE8 � KU :TQWA7I 4 EN4WU8 

V ; c ! �M� ?� 3  
KU KA ��a�� ���I 4A7 VJ8T89QT8 KV KU KA `��� �Z 6J8AI 6c ! �� V� Z� �G KU VJ8 8�CV[ UWD� 
UVKVWVKQAF KU VJ8 JC�T89WV4VKQA 9QT c ! �Z 

�8V c ; �T? �� T@ �� � � � �� TF�I YJ8T8 84EJ TA KU 4VQ�KEZ 6J8AI 4 U8V Q9 EN4WU8U 

VA ; TB ! �M� ?� 3  
KU KA ��a���� � 4A7 VJ8T89QT8 84EJ Q9 VJ8U8 EN4WU8U KU KA `�M�� �Z $[ 78�AKVKQA Q9 
`��� � 4A7 D8E4WU8 9QT 4A[ C�UVT4V8:[ � ����M� ?�� �M� ?�� � �M� ?�I `�F�� � �4A7 VJ8T8� 
9QT8 `��� �F YKNN EQAV4KA VJ8 EN4WU8 

V ; �T? �� T@ �� � � � �� TF� ! �M� ?� 3  
�+A 94EV Y8 E4A 4T:W8 VJ4V VJ8 4DQ�8 EN4WU8 YKNN D8 EQAV4KA87 KA `�NQ:@�F��� �FZ 6J8A 
VJ8 T89WV4VKQA 9QT c ! � YKNN D8 6c ! �� V� Z� �G KU VJ8 8�CV[ UWDUVKVWVKQAFZ 

�F2M1V-QF �VGHU OUUW�8 VJ4V 9QT 4A[ 9QT�WN4 � ! � UWEJ VJ4V S� 
��? ` � ! �I VJ8T8 

8�KUVU 4 T89WV4VKQA � Q9 � ! � 9TQ� � Z �8 CTQ�8 VJ8 EN4K� D[ KA7WEVKQA QA VJ8 UVTWE� 
VWT8 Q9 �Z 

��AG `�AGU � -A �VQE-1Z 



 

  

�8V � 9 � ��98� ! �9 3 UG�Q 1 � � S� 
��? ` UG�QI YJ8T8 � KU WAK�4DN8 YKVJ c ?Z �8  

AQVKE8 VJ4V �� �S� 
��?��c � �  ��98�9 1 � 9?Z 

�8V � 99 � ��998�� �� �� ! �99 3 UG�Q 1 � � S� 
��? ` UG�QI YJ8T8 � KU WAK�4DN8 YKVJ 

c ?Z 
�8 J4�8I D[ 78�AKVKQA Q9 S� 

� �� ; MF� 

S � 
� �c � � �� �S� 

��?��c � � �E���99�8�99 1 � 99?� ) �= 

6YQ E4U8U 4T8 CQUUKDN8Z 
?Z 8� 9 �� 998 � ?Z 
OUUW�8 � 9 ]� �Z 6J4AI VJ8T8 KU 4 WAKSW8 TWN8 V9 ; � ! �9 3 UG�Q 1 � I UZVZI � 

S ��? �� �S ��?WAK�8U YKVJ �I � ` UG�QI 4A7 � ��c � � �9Z �0QVKE8 VJ4V 
V9 1 � K�CNK8U V9 1 `��� �FZ �8V �9 D8 VJ8 �4��:W 9QT � 4A7 c Z 
$[ KA7WEVKQA J[CQVJ8UKUI VJ8T8 8�KUVU 4A JC�T89WV4VKQA 6UG�Q� V?� �?� 
; ; ; 6�M � VM � �M � 9QT UG�QZ 6J8A 

6c ! �� V9� �9�� 6UG�Q� V?� �?� ; ; ; 6�M � VM � �M � 
KU VJ8 T89WV4VKQA 9QT c ! �Z 

OUUW�8 AQY VJ4V � 99 ]� �Z 6J8A VJ8T8 KU 4 WAKSW8 TWN8 V9 ; �� �� �� ! 
�9 3 UG�Q 1 � I UZVZI � WAK�8U YKVJ � �K4 �4��:W �9I S� 

��? ` UG�Q 4A7 
S� �S� 

��?��c � � E����9�Z 5KAE8 V9 1 � I V9 1 `�M�� � 4A7 VJ8T89QT8 VJ8 9QNNQYKA: 
EN4WU8 V99 ; � ! E����9� 3 UG�Q KU KA `�?�� �Z $[ VJ8 KA7WEVKQA J[CQVJ8UKUI VJ8T8 
8�KUVU 4A JC�T89WV4VKQA 9QT �Q2[� 6UG�Q� V?� �?� ; ; ; 6�M � VM � �M �Z 6J8A 

6c ! �� V99� �9�� 6UG�Q� V?� �?� ; ; ; 6�M � VM � �M � 
KU VJ8 T89WV4VKQA 9QT c ! �Z 
@Z 8� 9 �� 998 ; ?= 
�8V �9 � �� ! �9 3 UG�Q 1 � 8S� 

��? ` UG�Q?I YJ8T8 � KU WAK�4DN8 YKVJ �I 4A7 
� 9 � ��98� ! �9 3 UG�Q 1 �9?Z 
�8V 4NUQ �99 � ��a �� �� ! �99 3 UG�Q 1 � 8S� 

��? ` UG�Q?I YJ8T8 � KU WAK�4DN8 YKVJ 
�99?Zc 4A7 � 99 � ��998�a �� �� ! �99 3 UG�Q 1


5KAE8 4NN EN4WU8U 9TQ� �9 4T8 KA (I VJ8[ 4T8 4NUQ KA `�M�� �Z �8V
 
3 UG�Q9�? ! �

9 
? ? 

; ; ;  

�K ! �
9 
K 3 UG�QK 

9
\

D8 4NN EN4WU8U KA �9Z 5KAE8 VJ8[ 4T8 KA `�M�� �I Y8 E4A EN4K� VJ4V VJ8 EN4WU8
 

V? ; �?�
9 ! �? 

9 � � �  �K 
9 3 UG�Q? 

9 � � � � � UG�Q 9 K 
YKNN D8 KA `�K�� � �4EVW4NN[I KV YKNN 4NT847[ D8 KA `�NQ:@ �K��� �F YJ8T8 �9 KU VJ8 �4�� 
:W Q9 �?� ; ; ; � �K �UWEJ 4 UWDUVKVWVKQA �WUV 8�KUV UKAE8 Y8 �AQY VJ4V 84EJ Q9 �B KU 
WAK�4DN8 YKVJ �FZ 
�8V 

�?� ! �99�a? ��? ? 3 UG�Q? 
99 

; ; ;  

��� ! �99�a� ��� � 3 UG�Q� 
99 



  

     

     

  

? ? � 

? ? � 

��? ? ? 

D8 4NN EN4WU8U KA �99Z 5KAE8 �99 ) � I 8�8T[ EN4WU8 KA �99 KU 4NUQ KA `�M�� �Z 6J8T89QT8I 
VJ8 9QNNQYKA: U8V Q9 EN4WU8U� 

��99a? ! E��? ? � 3 UG�Q? 
99 

; ; ;  

��99a� ! E��� � � 3 UG�Q� 
99 

YKNN D8 4 UWDU8V Q9 `�?�� �Z 6J8AI Y8 E4A EN4K� VJ4V `�� �� � �QT 8�8A `�NQ:@ ������ 
YKNN EQAV4KA VJ8 9QNNQYKA: EN4WU8� 

a?�
99 ! E��? 

��99 ��99V@ ; � � � �  E��� � � 3 UG�Q 99 � � � � � UG�Q 99 

YJ8T8 �99 KU VJ8 �4��:W 9QT a?� ; ; ;a� Z 
�8V N � �4���� K�Z 5KAE8 DQVJ V? 1 `�N�� � 4A7 V@ 1 `�N�� �I VJ8 9QNNQYKA: 

EN4WU8 

��99 ��99V ; �?�
9 
? ! �

9 
? � � �  �9 K E��? ? �  � � �  E��� � �
\

3 UG�Q 9 � � � � � UG�QK 
9 � UG�Q 99 � � � � � UG�Q 99
\

�YJ8T8 �9 
? KU VJ8 �4��:W Q9 �?�

9 4A7 a?�
99F YKNN D8 KA `�N�?�� � 4A7 VJ8T89QT8I KA 

`��� �Z 
��99 ��99�90QVKE8 VJ4V �9 � � �  E��? 

�  � � �  E��� � � � S� 
��c � ) �Z ONUQI D[ KA� ? K ? 

7WEVKQA J[CQVJ8UKUI 84EJ UG�QB 
9 4A7 UG�QB 

99 J4U 4A JC�T89WV4VKQAI VJ8T89QT8 D[ 
`N4K� ? Q9 VJ8 VJ8QT8�I VJ8KT EQALWAEVKQA J4U 4A JC�T89WV4VKQAZ 

�8V 6�?� V?� �?�� ; ; ; � 6�R� VR� �R� D8 UWEJ 4A JC�T89WV4VKQAZ 6J8A VJ8 9QNNQYKA: KU 
4A JC�T89WV4VKQA 9QT c ! � � 

6c ! �� V� ��� 6�?� V?� �?�� ; ; ; � 6�R� VR� �R� 
YJ8T8 � KU VJ8 �4��:W Q9 c 4A7 �?�

9 
?Z 

�F2M1V-QF �VGHZ OUUW�8 VJ4V VJ8 VJ8QT8� JQN7U 9QT 8�8T[ 9QT�WN4 Q9 UK!8 N8UU VJ4A C 
4A7 N8V c � T? �� � � �  �� TM I YJ8T8 T?� ; ; ; � TM 4T8 4VQ�KEZ 

�8V �? � �� ! �9 3 UG�Q 1 � 8S� 
��? ` UG�QI YJ8T8 � KU WAK�4DN8 YKVJ c ?I 4A7 

�? � ��98� ! �9 3 UG�Q 1 �@?Z �8V �� 
@ ��a �� �� ! �99 3 UG�Q 1 � 8S� 

��? ` UG�QI 
YJ8T8 � KU WAK�4DN8 YKVJ c ? 4A7 �@ � ��998�a �� �� ! �99 3 UG�Q 1 �@?Z 

�8V 

�? ! �
9 
? 3 UG�Q? 

9 

; ; ;  

�K ! �
9 
K 3 UG�QK 

9 

D8 4NN EN4WU8U KA �?Z 5KAE8 VJ8[ 4T8 KA `�M�� �I Y8 E4A EN4K� VJ4V VJ8 EN4WU8 

Vc ; �?�
9 ! �9 � � �  �9 K 3 UG�Q 9 � � � � � UG�Q 9 ? ? ? K 

YKNN D8 KA `�K�� � �4EVW4NN[I KV YKNN 4NT847[ D8 KA `�NQ:@�K��� �F YJ8T8 �9 KU VJ8 �4��:W 
Q9 �?� ; ; ; � �K �UWEJ 4 UWDUVKVWVKQA �WUV 8�KUV UKAE8 Y8 �AQY VJ4V 84EJ Q9 �B KU WAK�� 
4DN8 YKVJ �FZ 

�8V 

�?� ! �99�a? 3 UG�Q99 



  @ ? ? � 

� � 

� 

� 

; ; ; 
  

�� � ! �99
��� ��� � 3 UG�Q� 
99 

D8 4NN EN4WU8U KA �@Z 5KAE8 �@ ) � I 8�8T[ EN4WU8 KA �@ KU 4NUQ KA `�M�� �Z 6J8T89QT8I VJ8 
9QNNQYKA: U8V Q9 EN4WU8U� 

��99a? ! E��? ? � 3 UG�Q? 
99 

; ; ;  

��99a� ! E��� � � 3 UG�Q� 
99 

YKNN D8 4 UWDU8V Q9 `�?���Z 6J8AI Y8 E4A EN4K� VJ4V `���� � �QT 8�8A `�NQ:@ ����� � YKNN 
EQAV4KA VJ8 9QNNQYKA: EN4WU8� 

Vc a?�
99 ! E��? 

��99 ��99; �  � � �  E��� � � 3 UG�Q 99 � � � � � UG�Q 99 

YJ8T8 �99 KU VJ8 �4��:W 9QT a?� ; ; ; � a�Z 
0QYI EQAUK78T 4A[ C4KT Q9 D4UKE 9QT�WN4U � 4A7 � UWEJ VJ4V � [ � � c Z 5KAE8 

c ; �� �� ��I Y8 �WUV EQAENW78 VJ4V S� 
��c � � S� 

��� �� �� � ���S� 
����� S� 

����Z $[ QWT 
4UUW�CVKQA S� 

��c � ) � VJ8T89QT8I ���S� 
����� S� 

����� ) �Z �8V �9 � S� 
����� �99 � S� 

����Z 
�8 E4A AQY U4[ VJ4V S � ` � ! �? 4A7 S � ` � ! �@I UWEJ VJ4V ����?� �@� ) �Z 

$[ VJ8 KA7WEVKQA J[CQVJ8UKUI VJ8T8 8�KUV JC�T89WV4VKQAU 9QT � ! �9 4A7 � ! �99Z �8V 

6� ! �9� V� � �� �6�� � V� � �� � � � � 6�� � V� � �� �? ? @ @ @ L L L 

4A7 

6� ! �99� V� 
?� �?

� �6�@
� � V@

� � �@
� � � � � 6��

W� VW
� � �W

� � 

D8 VJ8U8 T8UC8EVK�8 JC�T89WV4VKQAUZ �8V WU NQQ� 4V VJ8 EN4WU8U V? 
� 4A7 V?

� Z 6J8U8 EN4WU� 
8U J4�8 VQ D8 Q9 4 �T8UC8EVK�8 F 9QT�� 

V� ; � 9 ! �9 3 UG�Q9 ? 

YJ8T8I �9 ) �9I S ��? ` UG�Q 99I � 9 KU WAK�4DN8 YKVJ �I 4A7 

; � 9 ! �99V? 
� 3 UG�Q 99 

YJ8T8I �9 ) �9I S ��? ` UG�Q 99I � 9 KU WAK�4DN8 YKVJ �Z 
$[ 78�AKVKQA Q9 JC�T89WV4VKQAI DQVJ V? 

� 4A7 V? 
� 4T8 KA `��� �Z �8V O D8 VJ8 U�4NN� 

8UV KAV8:8T UWEJ VJ4V DQVJ V? 
� 1 `�Y�� � 4A7 V? 

� 1 `�Y���Z 6J8A Y8 E4A EN4K� VJ4V 
`�Y�?�� � YKNN EQAV4KA VJ8 9QNNQYKA: EN4WU8� 

� �99V� ��� ; �� 9 �� � 9� ! ����9 � 3 UG�Q 9 � UG�Q99 = 

5KAE8 DQVJ UG�Q 9 4A7 UG�Q99 J4�8 JC�T89WV4VKQAUI UQ 7Q8U UG�Q 9 � UG�Q 99Z +A 94EVI Y8 
�AQY VJ4V 6�� � V� � �� � ; ; ; 6�� � V� � �� � KU 4A JC�T89WV4VKQA 9QT UG�Q9 @ @ @ L L L 
��� � UG�Q 9F 4A7 6�� � V� � �� � ; ; ; 6��

W� VW
� � ��

W� KU 4A JC�T89WV4VKQA 9QT UG�Q 99 @ @ @ @

� �99��� 
@ � UG�Q99Z 6J8AI VJ8 9QNNQYKA: YKNN D8 4A JC�T89WV4VKQA 9QT �� 9 �� � 9� ! ����9 �� 

� �996�� 9 �� � 9� ! ����9 �� V��� � � ��� 6UG�Q9 � UG�Q 99� V@ 
� � �� 

@ � ; ; ;  

6�� � UG�Q99� V� � �� �� 6UG�Q 99� V� � �� � ; ; ; � 6��
W� VW

� � ��
W�= L L L @ @



  

  

  

�8V AQY ���6�?� �?�� ; ; ; 6�E� �E�? D8 4NN CQUUKDN8 C4KTU Q9 D4UKE 9QT�WN4U UWEJ VJ4V 
9QT 84EJ 6� � �� 1�� � [ � � c Z $[ 4CCN[KA: VJ8 T84UQAKA: 4DQ�8 Y8 YKNN EQAENW78 
VJ4V 9QT 84EJ C4KT 6�B� �B� `��� � EQAV4KAU 4 EN4WU8 

VB ; �� 9 �� �B
9� ! �B 3 UG�QBB 

VJ4V �B ) �I �� 9 �� �B
9� KU WAK�4DN8 YKVJ c 4A7 �B KU WAK�4DN8 YKVJ � 9 4A7 �B KU WAK�� B B 

4DN8 YKVJ �B
9I S� 

��? ` UG�QBZ �8V I � �4��I?� ; ; ; IE?I YJ8T8 �_? � B � E��VB 

1 `�IB �� � 4A7 VB 1 `�IB�?�� ��Z 6J8A `�I�E�� � YKNN EQAV4KA VJ8 EN4WU8 

Vc ; c �c ! �? � � �  �E 3 �UG�Q? � � � � � UG�QE��c �P P P 

YJ8T8 �c 
P KU VJ8 �4��:W Q9 ��? �� �?�� � � � � ��E �� �E�Z 5KAE8 4NN UG�Q?� ; ; ;UG�QE J4�8 

JC�T89WV4VKQAUI UQ 7Q8U UG�Q? � � � �UG�QE �4A7 VJ8T89QT8 UG�Q? � ; ; ;UG�QE��c 
P FZ 0QY 

Y8 E4A EQ�DKA8 EN4WU8U Vc I Vc 4A7 Vc VQ:8VJ8T KAVQ� ? @ P 

Vc ; c �c ! �9 �99 � 3 UG�Q? � UG�Q@ � UG�QP� 

YJ8T8 �c KU 4 �4��:W Q9 VJ8 J847U Q9 Vc I Vc 4A7 Vc I �9I�99 4A7 � 4T8 CTQD4DKNKV[ ? @ P 

T4A:8U Q9 Vc I Vc 4A7 Vc T8UC8EVK�8N[ 4A7 UG�Q?I UG�Q@ 4A7 UG�QP 4T8 VJ8KT T8UC8E� ? @ P 

VK�8 DQ7K8UZ +V KU EN84T VJ4V �KF �9 �99 � ) � 4A7 �KKF Vc 1 `����Z �8 4NUQ �AQY VJ4V 
VJ8T8 8�KUVU 4A JC�T89WV4VKQA 6UG�Q? � UG�Q@ � UG�QP� VU� �U� ; ; ;  
6�U 

? ? 

X � VX
U� �U

X � Q9 UG�Q? � UG�Q@ � UG�QPZ 6J8A VJ8 9QNNQYKA: KU 4A JC�T89WV4VKQA 9QT 
c ! �� 

6c ! �� Vc � ��� 6UG�Q? � UG�Q@ � UG�QP� V? 
U� �? 

U� � � � 6�X
U� VX

U� �X
U�� 

YJ8T8 � KU 4 �4��:W WAK�8T Q9 � 4A7 VJ8 J847 Q9 VcZ 6JKU EQ�CN8V8U VJ8 CTQQ9 Q9 VJ8 
EQ�CN8V8A8UU VJ8QT8�Z � 

+V KU K�CQTV4AV VQ AQV8 VJ4V VJ8 4DQ�8 VJ8QT8� QAN[ JQN7U YJ8A ( U4VKU�8U VJ8 ��� 
CQKAV T84EJ4DKNKV[ EQA7KVKQAZ �4UV YQT� QA 4AAQV4V87 NQ:KEU �@R� �4�8 VJKU 4UUW�C� 
VKQAI 4A7 4U VJKU C4C8T :8A8T4NK!8U �@RI?��I KV KU AQV CQUUKDN8 VQ T8�Q�8 VJKU 
4UUW�CVKQAZ 

6J8 JC�T89WV4VKQA C4T47K:� 8�V8A7U 4 CTQQ9 CTQE87WT8 78�8NQC87 KA �89Z �@R� 9QT 
CTQD4DKNKUVKE NQ:KE CTQ:T4�U WA78T VJ8 K:AQT4AE8 4UUW�CVKQAZ +A C4TVKEWN4TI +V8�U �%F 
4A7 �RF KA VJ8 78�AKVKQA Q9 V��� � :K�8A KA �8�AKVKQA R? 7Q AQV QEEWT KA VJ8 CTQQ9 
CTQE87WT8 KA �89Z �@R�Z 6J8 A887 9QT VJ8U8 VYQ TWN8U 78TK�8U 7KT8EVN[ 9TQ� VJ8 WU8 
Q9 4TDKVT4T[ C�UVT4V8:K8UZ 6JKU E4WU8U VJ8 CTQQ9 CTQE87WT8 Q9 �89Z �@R� VQ D8 �WEJ 
UK�CN8T �4A7 84UK8T VQ K�CN8�8AVF VJ4A VJ4V :K�8A KA VJKU C4C8TZ 

RU�U ��� J34WLCLA)FK 4)J �2THJ)5JC�K 

0QV8 VJ4V VJ8 JC�T89WV4VKQA CTQE87WT8 4UUW�8U VJ4V V��� � J4U D88A EQAUVTWEV87 
CTKQT VQ CTQE8UUKA: 4 SW8T[Z +A CT4EVKE8I VJKU KU 4A 8�VT8�8N[ 8�C8AUK�8 CTQE8UUI DQVJ 
KA V8T�U Q9 VK�8 V4�8A VQ EQAUVTWEV V��� �I 4A7 KA V8T�U Q9 UC4E8 T8SWKT8�8AVUZ b�8A 
9QT CTQCQUKVKQA4N CTQ:T4�U KV KU 84U[ VQ U88 VJ4V V��� � E4A EQAV4KA 8�CQA8AVK4NN[ 
�4A[ EN4WU8UZ 6JWUI EQAUVTWEVKA: V��� � D89QT8 EQAUVTWEVKQA Q9 4 T89WV4VKQA KU 4V� 
V8�CV87I KU Q9V8A EQ�CN8V8N[ KA984UKDN8 KA CT4EVKE8Z 6Q 4�QK7 VJKU 4 CTKQTK EQ�CWV4� 
VKQA Q9 V��� �I Y8 CTQ�K78 4 A8Y CTQE87WT8 VJ4V 4NNQYU VJ4V C4TV Q9 V���� A88787 
KA 4 T89WV4VKQA VQ D8 7[A4�KE4NN[ EQ�CWV87 QA 4A BB4U�A88787�� D4UKUZ 6J8 ��� 



 

T89WV4VKQA 9T4�8YQT� 78UETKD87 J8T8 4�QK7U VJ8 EQAUVTWEVKQA Q9 V����Z+A VJ8 78�AK� 
VKQA D8NQYI 4A[VK�8 4 9QT�WN4 �c �� �� KU YTKVV8A KV KU 4UUW�87 VJ4V � 1 ��� �? 4A7 K9 
� � � VJ8A � 1 ���� 4A7 K9 � � � VJ8A � 1 ����Z 

�3��7B7�� I�K �8V ( D8 4A JC�CTQ:T4�Z �8 78�A8 4 9QT�4N U[UV8� ��� 4U 9QNNQYU� 
?Z O�KQ�U Q9 ��� KAENW78 4NN EN4WU8U 9TQ� ( 4A7 4NN EN4WU8U Q9 VJ8 9QT�� 

T ! �M� ?� 3  YJ8T8 T 1 U�Z 
@Z �F�Z�ZF�Z �WNZKZ 6J8T8 4T8 R KA98T8AE8 TWN8 UEJ8�8U KA ��� Z 

� T � VGEHGKALAGF� �8V T?� T@ 1 U� 

T? ! �? 3 UG�Q? T@ ! �@ 3 UG�Q@ 
= �T? �� T@� ! ����?� �@� 3 UG�Q? � UG�Q@
 

� c � VGEHGKALAGF ! �8V T?� ; ; ; � TM � U?� ; ; ; � UM 1 U�
 

�T? �� � � �  �� TM � ! �? 3 UG�Q? �U? �� � � �  �� UN� ! �@ 3 UG�Q@
 
= �T? �� � � �  �� TM �� U? �� � � �  �� UN� ! ����?� �@� 3 UG�Q? � UG�Q@
 

� aZ�GEHGKALAGF !
 

� � aZ�GEHGKALAGF � � aZ�GEHGKALAGF
 

�c �� �� ! � 3 UG�Q �c �� �� ! � 3 UG�Q
 
c ! E����� 3 UG�Q � ! E����� 3 UG�Q
 

� VNC�A�A�CLAGF !
 

c? ! �? 3 UG�Q? c@ ! �@ 3 UG�Q@
 

�c? ! �? �@ 3 UG�Q? � UG�Q@��
 

K9 c? 4A7 c@ 4T8 WAK�4DN8 �K4 �4��:W � 
� �P��CF�Z� �8V T?� ; ; ; � TM 1 U�I 4A7 N8V U?� ; ; ; � UM D8 4 436EMB9B7�� Q9 T?� ; ; ; � TM 

�T? �� � � �  �� TM � ! � 3 UG�Q
 
�U? �� � � �  �� UM � ! � 3 UG�Q
 

PZ O �AKV8 U8SW8AE8 V? ; ; ;V� Q9 JC�EN4WU8U KU E4NN87 4A ��� T2367:9B7�� K� 84EJ EN4WU8 
VB KU 8KVJ8T 4A 4�KQ� QT E4A D8 EQAUVTWEV87 9TQ� QA8 QT �QT8 CT8�KQWU Q9 
V? ; ; ;VB�? D[ 4CCN[KA: QA8 Q9 VJ8 KA98T8AE8 TWN8 UEJ8�8U VQ VJ8�Z �8 E4NN EN4WU8 
V� VJ8 T8UWNV Q9 VJ8 ��� �78TK�4VKQAZ 

%Z OA JC�EN4WU8 ` KU 78TK�4DN8 KA ��� 7� VJ8T8 8�KUVU UWEJ 4A ��� �78TK�4VKQA 
V?� ; ; ;V� VJ4V V� � VZ �8 78AQV8 KV D[ � � VZ 

6J8 9QNNQYKA: VJ8QT8�U V8NN WU VJ4V VJ8 U[UV8� Q9 4�KQ�U 4A7 KA98T8AE8 TWN8U 78UETKD� 
KA: ��� CT8EKU8N[ E4CVWT8U VJ8 ENQUWT8I `��� �I Q9  (Z 

S�3�63E Ic �5QWA7A8UU Q9 ��� YZTZV `������ �FZ �QJ G�1, ,HT1D�MAG `I -� � � V V,GF 
V 1 `��� �Z 

(6���K �8 AQVKE8 �TUV VJ4V VJ8 U8V Q9 4NN 4�KQ�U Q9 ��� KU 8�4EVN[ 
� � ��a���� � � `�M�� �Z 08�V Y8 AQVKE8 VJ4V VJ8 �TUV % KA98T8AE8 TWN8 UEJ8�8U CT8� 
EKU8N[ �4VEJ VJ8 % TWN8U WU87 VQ 477 A8Y JC�TWN8U VQ `����Z (KA4NN[I VJ8 N4UV KA98T8AE8 
TWN8 UEJ8�8 ��P1,�FIGF 7Q8U AQV ET84V8 4 A8Y D4UKE 9QT�WN4I KV LWUV T84TT4A:8U VJ8 
QT78T Q9 4VQ�U KA KVZ � 



� �? � � 

S�3�63E I� �`Q�CN8V8A8UU Q9 ��� YZTZVZ `��� �FZ �QJ G�1, ,HT1D�MAG `I -� 
V 1 `��� � VJ8A � � VZ 

(6���K +9 V 1 `���� VJ8A VJ8T8 8�KUVU UWEJ 4A KAV8:8T F VJ4V V`�F�� � 
4A7 V 1 `�F�?���Z �8 CTQ�8 VJ8 VJ8QT8� WUKA: KA7WEVKQA QA FZ 

+A VJ8 D4U8 E4U8I F � M 4A7 Y8 �AQY VJ4V `�M��� � � � ��a���� �Z OU KV Y4U AQ� 
VKE87 KA VJ8 CT8�KQWU VJ8QT8�I VJKU U8V KU 8�4EVN[ VJ8 U8V Q9 4NN 4�KQ�U Q9 ��� I VJ8T8� 
9QT8I ` KU 4A 4�KQ� Q9 ��� Z 

1A VJ8 KA7WEVKQA UV8CI Y8 EQAUK78T 4 EN4WU8 ` 47787 VQ `�F�� �Z $[ �8�AKVKQA @' 
` Y4U 47787 VQ `�F�� � D[ QA8 Q9 9QWT TWN8UZ 5KAE8 VJ8U8 TWN8U �4VEJ 8�4EVN[ VJ8 9QWT 
KA98T8AE8 TWN8U Q9 ��� 4A7 D[ KA7WEVKQA J[CQVJ8UKU 9QT 8�8T[ EN4WU8 V9 1 `�F�?�� � 
Y8 �AQY VJ4V � ���� V

9I Y8 E4A QDV4KA VJ8 CTQQ9 Q9 V KA ��� D[ 4CCNKE4VKQA Q9 4 
�4VEJKA: TWN8 VQ VJ8 U4�8 EN4WU8UZ � 

�3��7B7�� I� c��� TJG�MV�V-QFAFZ �8V � ; ��c? ! �? � � � � � cF ! �F� D8 4A KAKVK4N SW8T[I 
4A7 ( 4A JC�CTQ:T4�Z OA S�����M./.�)� D�/ ��� Q9 � 9TQ� � KU 4 �AKV8 U8SW8AE8 
6�?� V?� �?� � � � 6��� V�� ��� YJ8T8I 

� �� KU 8�CV[ 
� � � VA 9QT 4NN ? � A � � 
� �A�? KU 4A JC�T8UQN�8AV Q9 �A4A7VA YKVJ �4��:W ��I 9QT 4NN ? � A � �Z 

6J8 9QNNQYKA: T8UWNVU V8NN WU VJ4V JC�T89WV4VKQAU WUKA: ��� 4T8 DQVJ UQWA7 4A7 
EQ�CN8V8 4A7 VJWUIVJ8[ EQAUVKVWV8 VJ8 �TUV UQWA7 4A7 EQ�CN8V8 CTQQ9 CTQE87WT8 
9QT CTQD4DKNKUVKE NQ:KE CTQ:T4�U �KAENW7KA: VJQU8 KA �89Z �@'�F VJ4V 7Q AQV T8SWKT8 
VJ8 EQAUVTWEVKQA Q9 4 CTQ:T4� ENQUWT8Z *8T8 KU 4 UK�CN8 8�4�CN8 Q9 ��� �T89WV4VKQAUZ 

��9E4D3 IR c��� 63�MB9B7��AFZ `QAUK78T VJ8 *��CTQ:T4� ( :K�8A D[� 
C ! �?� ?� 3 �D �AF� � �AF� �� ! �M=@R� ?� � � ! �M=R� M=��= 
Z ! �?� ?� 3 �D �AF� � �AF� �� ! �M=@R� ?� � � ! �M=R� ?�= 
�� �AF� �� ! �M=c� M=�� 3 D ! �?� ?�= 
�� �A� �� ! �M=c� M=�� 3  
D ! �?� ?� 3 �� �AF� �� ! �M=P� ?�= 
� ! �M='� ?� 3 = � ! �M=R� ?� 3 = 

O T89WV4VKQA Q9 VJ8 SW8T[ � � C�M=�� ?� � Z ! �?� ?� KU :K�8A D[� 
�? � � � C�M=�� ?� � Z ! �?� ?� 
� 2 V? � C ! �?� ?� 3 �D �AF� � �AF� �� ! �M=@R� ?� � � ! �M=R� M=��= 
�@ � �D �AF� � �AF� �� ! �M=@R� ?� � � ! �M=R� M=�� � Z ! �?� ?� 
� � V@ � �D �AF� � �AF� �� ! �M=P� ?� 3 �� �AF� �� ! �M=P� ?�= 
�P � �� �AF� �� ! �M=P� ?� � � ! �M=R� M=�� � Z ! �?� ?� 
� � VP � �� �AF� �� ! �M=P� ?�� 3 
�% � � ! �M=R� M=�� � Z ! �?� ?� 
� � V% � � ! �M=c� M=�� 3 D ! �?� ?�= 
�R � D ! �?� ?� � Z ! �?� ?� 
� 2 VR � D ! �?� ?� 3 �� �AF� �� ! �M=P� ?�= 
�' � �� �AF� �� ! �M=P� ?� � Z ! �?� ?� 
� � V' � �� �AF� �� ! �M=P� ?�� 3 



� � � 

� � � 

�c � Z ! �?� ?� 
� 2 Vc � Z ! �?� ?� 3 �D �AF� � �AF� �� ! �M=@R� ?� � � ! �M=R� M=?�= 
�� � �D �AF� � �AF� �� ! �M=@R� ?� � � ! �M=R� M=?�= 
� � V� � �D �AF� � �AF� �� ! �M=P� ?� 3 �� �AF� �� ! �M=P� ?�= 
�� � �� �AF� �� ! �M=P� ?� � � ! �M=R� M=?�= 
� � V� � �� �AF� �� ! �M=P� ?�� 3 
�?M � � ! �M=R� M=?�= 
� � V?M� ! �M=c� M=�� 3 D ! �?� ?�= 
�?? � D ! �?� ?�= 
� 2 V?? � D ! �?� ?� 3 �� �AF� �� ! �M=P� ?�= 
�?@ � �� �AF� �� ! �M=P� ?�= 
� � V?@ � �� �AF� �� ! �M=P� ?�� 3 
�?P � � 

*8T8 KU 4AQVJ8T 8�4�CN8 Q9 4A ��� T89WV4VKQAI 9QT 4 CTQ:T4� VJ4V EQAV4KAU �4TK4DN8 
4AAQV4VKQAUZ 

��9E4D3 IIK �8V WU EQAUK78T VJ8 CTQ:T4� 9TQ� b�4�CN8 P'Z (QT EQA�8AK8AE8 Y8 T8� 
C84V ( D8NQY� 

K�C� �AF� K�D� �AF� K��� ! �M=%� M='� 3 = 
K�C� �A�� K�D� ! �M� M=R� 3 = 
K�C� �AF� K��� ! ��KA�� � M=?� � �� � � 3 K��� ! �� � � �

@ @ @ 
K��� ! �M� M=P� 3 = 

�8V WU AQY NQQ� 4V JQY VJ8 T89WV4VKQA Q9 VJ8 SW8T[ � � �K�C� �AF� K���� ! �M=?R� M=?R� 
YKNN CTQE887� 

�? � � � �K�C� �AF� K���� ! �M=?R� M=?R� 
� � V? � K�C� �AF� K��� ! �M=?R� M=?R� 3 K��� ! �M=?R� M=P� 
�@ � K��� ! �M=?R� M=P� 
� � V@ � K��� ! �M=?R� M=P� 3 K��� ! �M=?� M=P� 
�P � K��� ! �M=?� M=P� 
� � VP � K��� ! �M=?� M=P� 3 K��� ! �M� M='� 
�% � K��� ! �M� M='� 
� 2 V% � K��� ! �M� M=P� 3 = 
�R � �Z 

*8T8 KU JQY VJ8 78TK�4VKQAU Q9 V?I V@ 4A7 VP 4T8 7QA8� 
� �WN8 V? � K�C� �AF� K��� ! �M=?R� M=?R� 3 K��� ! �M=?R� M=P� KU 4 :TQWA7 KAUV4AE8 Q9 VJ8 

TWN8 � � c � 

K�C� �AF� K��� ! �KA � M=?� � 3 K��� ! �� � � � 
@ @ @ � � � � 

YKVJ � � M=?R 4A7 � � M=P �KA M=?R � M=?� M=P � M=P � M=?R Z
@ @ @

� V@ � K��� ! �M=?R� M=P� 3 K��� ! �M=?� M=P� KU 78TK�87 4U 9QNNQYU� 
V@ 
9 � K�C� �AF� K��� ! �M=?R� M=?R� 3 K��� ! �M=?� M=P� KU 4 :TQWA7 KAUV4AE8 Q9 VJ8 TWN8 � � c � 

K�C� �AF� K��� ! �KA � M=?� � 3 K��� ! �� � � � 
@ @ @ 

YKVJ � � M=?R 4A7 � � M=PZ OCCN[KA: VJ8 KA98T8AE8 TWN8 Q9 4T�G1QEHQA-V-QF VQ V@ 
9 

V99 V99Y8 QDV4KA @ � K��� ! �M=?R� ?� 3 K��� ! �M=?� M=P�Z `Q�DKAKA: @ YKVJ VJ8 TWN8 



� � 

V@ 
� � K��� ! �M� M=P� 3 = 1 � WUKA: VJ8 KA98T8AE8 TWN8 Q9 `D�J-�-1�V-QF Y8 QDV4KA 

V@ 4U �M� M=P�  �M=?R� ?� � �M=?R� M=P�Z 
� 6J8 78TK�4VKQA Q9 VP � K��� ! �M=?� M=P� 3 K��� ! �M� M='� KU UK�KN4T VQ VJ8 78TK�4VKQA 

Q9 V@�
 
VP 
9 � K�C� �AF� K��� ! �M=?� M=P� 3 K��� ! �M� M='� KU 4 :TQWA7 KAUV4AE8 Q9 VJ8 TWN8
 � � c� 

K�C� �AF� K��� ! �KA � M=?� 3 K��� ! �� � � �� 
@ @ 

YJ8T8 � � M 4A7 � � M=' ��KA�M � M=?� M=' � � M � M=? � M=?FZ OCCN[KA: VJ8 KA98T8AE8 
@ @ @ 

V99TWN8 Q9 4T�G1QEHQA-V-QF VQ VP 
9 Y8 QDV4KA VJ8 TWN8 P � K��� ! �M=?� ?� 3  

K��� ! �M� M='�Z `Q�DKAKA: VP 
99 YKVJ VP 

� � K��� ! �M� M=P� 3 1 � WUKA: VJ8 KA98T8AE8 TWN8 
Q9 `D�J-�-1�V-QF Y8 QDV4KA VP 4U �M� M=P�  �M=?� ?� � �M=?� M=P�Z 

6J8 UQWA7A8UU 4A7 EQ�CN8V8A8UU Q9 ��� �T89WV4VKQAU 9QNNQY K��87K4V8N[ 9TQ� VJ8 
UQWA7A8UU 4A7 EQ�CN8V8A8UU VJ8QT8�U 9QT *��T89WV4VKQA 4A7 UQWA7A8UU 4A7 EQ�� 
CN8V8A8UU VJ8QT8�U 9QT ��� YZTZVZ `��� �Z 

S�3�63E I� �5QWA7A8UU Q9 ��� ���89WV4VKQAUFZ �GV ( :G �F ,HTHJQIJ�EI �F2 ) :G �F 
-F-V-�D SMGJ[Z �� V,GJG GP-AVA �F ,HTJG�MV�V-QF N-� ��� Q� � ; ��c? ! �? � � � � � cF ! �F� 
�JQE ( O-V, V,G �FAOGJ AM:AV-VMV-QF � V,GF � ` _��c? ! �? � � � � � cF ! �F���Z 

(6���K 5WCCQU8 6�?� V?� �?�� ; ; ; � 6��� V� � ��� KU 4A ��� T89WV4VKQA Q9 )Z �8V 
� � �VA 8VA ]1 � ?Z $[ DWNN8V �PF KA VJ8 78�AKVKQA Q9 ��� �T89WV4VKQAUI KV 9QNNQYU VJ4V 
� � VA 9QT 4NN VA 1 �Z $[ 6J8QT8� '@I Y8 �AQY 84EJ UWEJ VA KU KA V��� �I 4A7 J8AE8I 
6�?� V?� �?�� ; ; ; � 6��� V�� ��� KU 4A JC�T89WV4VKQAZ $[ VJ8 UQWA7A8UU Q9 JC�T89WV4VKQA 
�6J8QT8� RcFI VJ8 T8UWNV 9QNNQYUZ � 

S�3�63E I� �`Q�CN8V8A8UU Q9 ��� ��89WV4VKQAUFZ �GV ( :G � 1QFA-AVGFV ,HTHJQIJ�E 
O,-1, A�V-A�-GA V,G �-PHQ-FV JG�1,�:-D-V[ 1QF2-V-QFA �F2 �9 :G � SMGJ[Z �,GFI -� 
� ` ���9� V,GF V,GJG GP-AVA �F ,HTJG�MV�V-QF Q� �9 �JQE ( N-� ��� Z 

(6���K $[ VJ8 EQ�CN8V8A8UU Q9 JC�T89WV4VKQAU �6J8QT8� 'MFI KV 9QNNQYU VJ4V VJ8T8 8�� 
KUVU 4A JC�T89WV4VKQA Q9 �99TQ�� Z 5WCCQU8 6�?� V?� �?�� ; ; ; � 6��� V�� ��� KU UWEJ 4A JC� 
T89WV4VKQAZ 6J8AI D[ 78�AKVKQA Q9 JC�T89WV4VKQAUI 84EJ VA KU KA V��� �Z $WV VJ8AI D[ 
6J8QT8� 'PI 84EJ VA KU 8KVJ8T KA (I QT KU UWEJ VJ4V � � VI 4A7 J8AE8I 
6�?� V?� �?�� ; ; ; � 6��� V�� ��� KU 4NUQ 4A ��� T89WV4VKQAZ � 

$89QT8 EQAENW7KA: VJKU U8EVKQAI Y8 DTK8�[ T8KV8T4V8 VJ4V ��� T89WV4VKQAU 4�QK7 
EQ�CKN8�VK�8 EQAUVTWEVKQA Q9 V��� � . 4A 8�C8AUK�8 4A7 VK�8�UC4E8 EQAUW�KA: 
CTQE8UUZ 

RU�U �T�CE,3 

�8 4T8 AQY T847[ VQ UVW7[ 8�EK8AV V4DN87 SW8T[ CTQE8UUKA: V8EJAKSW8U 9QT *��UZ 
+A VJKU U8EVKQAI Y8 YKNN �TUV 78�A8 1�1,GA 4A7 :QMF2G2 1�1,GAZ +AVWKVK�8N[I 4 E4EJ8 
EQAV4KAU 9QT�WN4U YKVJ 8UV4DNKUJ87 CTQD4DKNKV[ T4A:8UZ OU T8UQNWVKQA D4U87 CTQE8UU� 
KA: Q9 4 SW8T[ QEEWTUI Y8 YKNN :4KA KA9QT�4VKQA 4DQWV E8TV4KA D4UKE 9QT�WN4UZ 6J8U8 
YKNN A887 VQ D8 BB47787�� VQ VJ8 E4EJ8Z (QT VJKU CWTCQU8I Y8 YKNN 78�A8 KA VJKU U8EVKQAI 



4 94�KN[ Q9 MH2�V-FI AVJ�VGI-GA 4A7 KAVTQ7WE8 U8�8T4N 8�4�CN8 UVT4V8:K8UZ �4V8TI KA 
58EVKQA RZRI Y8 YKNN UJQY JQY VQ WU8 VJ8U8 V4DN8U 4A7 V4DN8 WC74V8 UVT4V8:K8U J4A7 
KA J4A7 YKVJ VJ8 T8UQNWVKQA D4U87 CTQQ9 CTQE87WT8Z 

RU�U�U �3�FALA)FK 

�3��7B7�� ILK O E4EJ8 KU 4 �AKV8 U8V Q9 4AAQV4V87 D4UKE 9QT�WN4UZ +9 : KU 4A KAV8:8TI 4 
DQWA787 :�E4EJ8 KU 4 �AKV8 U8V Q9 4AAQV4V87 D4UKE 9QT�WN4U EQAV4KAKA: 4V �QUV : 4V� 
Q�U 84EJZ 

$4UKE4NN[ 4 :�E4EJ8 KU 4 EQNN8EVKQA Q9 J[DTK7 CTQD4DKNKUVKE D4UKE 9QT�WN4UI YJ8T8 
84EJ 9QT�WN4�U N8A:VJ KU DQWA787 D[ 4 EQAUV4AV :Z 0QV8 VJ4V 4 :�E4EJ8 �4[ D8 EQA� 
UK78T87 VQ D8 4 J[DTK7 CTQD4DKNKUVKE NQ:KE CTQ:T4� 4NN Q9 YJQU8 EN4WU8U 4T8 BB94EVU��Z 

�3��7B7�� ��K �8V � D8 4 :�E4EJ8I � D8 4 D4UKE 9QT�WN4 �AQV A8E8UU4TKN[ :TQWA7FZ $[ 
S �c � Y8 78AQV8 VJ8 U8V Q9 4NN UWEJ C4KTU �6�� � �?I YJ8T8 � KU 4 UWDUVKVWVKQA 9QT 
c 4A7 � ) �M� ?� KU VJ8 U�4NN8UV KAV8T�4N UWEJ VJ4V S ` _�c � ! ��Z 

+AVWKVK�8N[ S �c � T8CT8U8AVU YJ4V VJ8 D�E4EJ8 � BBVJKA�U�� 4DQWV VJ8 CQUUKDN8 CTQD� 
4DKNKV[ T4A:8U Q9 KAUV4AE8U Q9 �Z 0QV8 VJ4V K9 � KU :TQWA7I VJ8A ��86�� �� 1 S �c �? KU 4 
UKA:N8VQA U8VZ �KVJQWV NQUU Q9 :8A8T4NKV[ Y8 YKNN 4DWU8 AQV4VKQA KA VJKU E4U8 4A7 YTKV8 
S �c � � �Z 

RU�UcU �T�CE,3 7H(CL3 KLJCL35A3K 
�8 �� 4A KAV8:8T D ; MI 4 NQ:KE4N N4A:W4:8 � 4U 78�A87 KA �NQ[7 �@%�I 4A7 4 U8V � 

Q9 C�UVT4V8:K8UZ �8V ��D� �� �� 78AQV8 VJ8 U8V Q9 4NN CQUUKDN8 :�E4EJ8U Q�8T D�� �U��Z 
�J8A8�8T :I � 4A7 � 4T8 EN84T 9TQ� VJ8 EQAV8�V Y8 �4[ WU8 � KAUV847 Q9 
��D� �� ��Z 

�8 4T8 KAV8T8UV87 KA 78�8NQCKA: 4 T8UQNWVKQA�D4U87 SW8T[ CTQE8UUKA: CTQE87WT8 
VJ4V KU KTT87WA74AV KA VJ8 U8AU8 VJ4V KV 7Q8U AQV BBT8�KA98T�� 94EVU VJ4V KV J4U 4NT847[ 
KA98TT87Z +A VJ8 E4U8 Q9 EN4UUKE4N NQ:KE CTQ:T4�UI E4EJ8U 4A7 VJ8KT WVKNK!4VKQA 4T8 T8N� 
4VK�8N[ UK�CN8� E4EJ8U EQAV4KA 94EVUX YJ8A C8T9QT�KA: T8UQNWVKQA QA 4A 4VQ� � KA VJ8 
SW8T[I Y8 EJ8E� VQ U88 K9 � KU UWDUW�87 D[ VJ8 E4EJ8 �64�4�K 4A7 54VQ �P'�FZ OA 4N� 
V8TA4VK�8 4CCTQ4EJ KU 7W8 VQ �4TT8A 8V 4NZ YJQ EJ8E� VJ8 E4EJ8 9QT �4TK4AVU Q9 � 
�?MI��Z *QY8�8TI KA VJ8 E4U8 Q9 CTQD4DKNKUVKE NQ:KE CTQ:T4�UI :�E4EJ8U 4T8 UQ�8YJ4V 
�QT8 EQ�CNKE4V87Z 

OU VJ8 T8UQNWVKQA VTK::8T87 D[ 4 SW8T[ CTQE887UI �QT8 4A7 �QT8 KA9QT�4VKQA KU 
D8KA: 8UV4DNKUJ87 4A7 4A[ VK�8 A8Y KA9QT�4VKQA KU QDV4KA87I Y8 Y4AV VQ KAU8TV KV KAVQ 
QWT :�4EJ8Z *QY8�8T UK�CN8 477KVKQA Q9 4 A8Y D4UKE 9QT�WN4 VQ � KU AQV 8AQW:JI D8� 
E4WU8 4U Y8 477 A8Y CTQD4DKNKUVKE KA9QT�4VKQA . Y8 �K:JV D8 4DN8 VQ WC74V8 VJ8 
CTQD4DKNKV[ KAV8T�4NU 9QT UQ�8 QVJ8T D4UKE 9QT�WN4U 4NT847[ KA �Z ONUQI VJ8 Y4[ UWEJ 
4A WC74V8 E4A D8 78�A87 KU AQV WAKSW8 . KA 94EVI VJ8T8 KU 4 �4TK8V[ Q9 CQUUKDN8 BBKAVW� 
KVK�8�� WC74V8UZ 

�4VJ8T VJ4A 78�AKA: 4 UC8EK�E WC74V8 CTQE87WT8I Y8 �TUV CTQE887 D[ 78�AKA: 4 
AQVKQA Q9 4A MH2�VG AVJ�VGI[ . 4 9WAEVKQA VJ4V V4�8U 4 :�E4EJ8 4A7 4 D4UKE 9QT�WN4 
4U KACWVI 4A7 T8VWTAU 4 A8Y BBK�CTQ�87�� :�E4EJ8Z �8 YKNN 8UV4DNKUJ 4 AW�D8T Q9 D4UKE 
CTQC8TVK8U Q9 �F[ WC74V8 UVT4V8:[Z �4V8T Y8 YKNN 78�A8 4 AW�D8T Q9 UC8EK�E WC74V8 
UVT4V8:K8U VJ4V 4T8 BBA4VWT4N�� QT BBKAVWKVK�8��Z 



+A VJ8 78�AKVKQA D8NQY V����I YJ8T8 � KU 4 U8V Q9 JC�9QT�WN4U 78AQV8U VJ8 U8V Q9 
4NN NQ:KE4N EQAU8SW8AE8U Q9 �Z 

�3��7B7�� ��K O 9WAEVKQA � ! � ^ D���U�� ^ V�M� ?� �� KU E4NN87 4 :T1�1,G MH2�VG 
AVJ�VGI[ 7� KV U4VKU�8U VJ8 9QNNQYKA: EQA7KVKQAU� 
?Z 

�_S 1���_c 1 D���U����_� 1 V�M� ?��V��S � ) V��� �S � c � ���
\
) V��S � �c ! �?�=
 

@Z 

�_S 1���_c � � 1 D���U����_�� � 1 V�M� ?��� �� �S � c � ��� �� ��
\
� � �� �S � �� ��� c � ��=
 

PZ 

�_S 1���_c 1 D���U����_� 1 V�M� ?��� �� �S � c � ��� c � �� � � �S � c � ��= 
�8 YKNN WU8 VJ8 � QC8T4VQT VQ 78AQV8 :T1�1,G MH2�VG 9WAEVKQAUZ �J8A �QT8 VJ4A 

QA8 WC74V8 9WAEVKQA KU EQAUK78T87I Y8 YKNN WU8 VJ8 �� AQV4VKQA 4A7 4AAQV4V8 
c YKVJ �Z �5QI � �S � c � �� � S �� c ! �FZ 

`N4WU8 �?F KA VJ8 4DQ�8 78�AKVKQA U4[U VJ4V 4A WC74V8 Q9 4 :�E4EJ8 �KF UJQWN7 FQV 
78ET84U8 VJ8 4�QWAV Q9 KA9QT�4VKQA VJ4V KU EQAV4KA87 KAI QT VJ4V E4A D8 787WE87 9TQ� 
VJ8 :�E4EJ8I DWV 4V VJ8 U4�8 VK�8 �KKF �4[ AQV KAET84U8 VJ8 EQAV8AV Q9 VJ8 V4DN8 BBWA� 
T84UQA4DN[��Z 0QVKE8 VJ4V :�E4EJ8UI D[ VJ8KT �8T[ 78�AKVKQAI 4WVQ�4VKE4NN[ CQU8 E8T� 
V4KA T8UVTKEVKQAU QA JQY EQ�CN8V8 VJ8 WC74V8 KU . K9 VJ8 N8A:VJ Q9 4A WC74VKA: 
9QT�WN4 KU :T84V8T VJ4A : . VJ8 9QT�WN4 KVU8N9 E4AAQV D8 UVQT87 KA VJ8 :�E4EJ8Z 

`N4WU8 �@F Q9 VJ8 4DQ�8 78�AKVKQA U4[U VJ4V VJ8 QT78T KA YJKEJ Y8 4CCN[ VJ8 WC74V8 
QC8T4VQT � UJQWN7 AQV �4VV8TZ �C74VKA: 4 V4DN8 S YKVJ c ! � �TUV 4A7 VJ8A � ! � 
UJQWN7 D8 VJ8 U4�8 4U 7QKA: KV VJ8 QVJ8T Y4[ 4TQWA7Z 

(KA4NN[I `N4WU8 �PF UV4V8U VJ4V BBT87WA74AV�� WC74V8U UJQWN7 AQV EJ4A:8 VJ8 :� 
E4EJ8Z 

�3��7B7�� �cK �8V ( D8 4A JC�CTQ:T4� 4A7 � D8 4 :�E4EJ8Z �8 U4[ VJ4V � KU UQWA7 
YZTZVZ ( �� ` S F K� 9QT 84EJ 9QT�WN4 c ! � 1 S I � ` c ! �Z 

.3EE9 �� �UQWA7A8UU Q9 :�E4EJ8 WC74V8FZ �GV ( :G �F ,HTHJQIJ�EI � :G � :T1�1,G 
�F2 � :G � :�A-1 �QJEMD�Z �GV � :G �F[ :T1�1,G MH2�VG AVJ�VGI[Z �,GF -� 
� ` S �F2 � ` c ! � V,GF �DAQ � ` S �� �c ! �?Z 

(6���K �8V c 9 ! �9 1 S �� c ! �Z 6YQ E4U8U 4T8 CQUUKDN8Z 
?Z c 9 ! �9 1 S Z +A VJKU E4U8I UKAE8 � ` S I KV J4U VQ D8 � ` c 9 ! �9Z 
@Z c 9 ! �9 1 S Z �8 �AQY VJ4V S �� c ! � ` c 9 ! �9I J8AE8 c 9 ! �9 1 V��S �� c ! ��Z �8  

4NUQ �AQY VJ4V V��S �� c ! �� ) V��S � �c ! �?�I VJ8T89QT8I Y8 E4A QDV4KA VJ4V 
S � �c ! �? ` c 9 ! �9Z $WVI � ` S 4A7 � ` c ! � K�CNK8U VJ4V � ` S � �c ! �?Z 
`Q�DKAKA: VJ8 QDV4KA87 T8UWNVU VQ:8VJ8T Y8 :8V � ` c 9 ! �9Z � 

+A QT78T VQ UK�CNK9[ AQV4VKQA Y8 78�A8 4A WC74V8 Q9 4 :�E4EJ8 YKVJ 4 �AKV8 U8V Q9 
9QT�WN4U 4U 9QNNQYU� 



 

 

�3��7B7�� ��K �8V � � �c? ! �?� ; ; ; � cF ! �F? D8 4 �AKV8 U8V Q9 4AAQV4V87 D4UKE 9QT�W� 
N4U 4A7 M� 4  :�E4EJ8 WC74V8 UVT4V8:[Z �8 78�A8 

S �W � � �; ; ; �S �W c? ! �� �W ; ; ;� �W cF ! �F�= 

6J8 QT78T KA YJKEJ Y8 YTKV8 cAU KU KTT8N8�4AV 4U D[ VJ8 U8EQA7 CTQC8TV[ Q9 VJ8 :� 
E4EJ8 WC74V8 UVT4V8:[ �EQ��WV4VK�KV[FI VJ8 T8UWNV Q9 WC74VKA: 4 :�E4EJ8 YKVJ 4 U8� 
SW8AE8 Q9 D4UKE 9QT�WN4U 7Q8U AQV 78C8A7 QA VJ8 QT78T Q9 9QT�WN4UZ �58EQA7 CTQC� 
8TV[ 8UV4DNKUJ8U KV 9QT 4 U8SW8AE8 Q9 @ D4UKE 9QT�WN4UZ +V KU 84UKN[ 8�V8A787 QAVQ VJ8 
E4U8 Q9 U8SW8AE8U Q9 P QT �QT8 9QT�WN4UFZ 

OU VJ8 T8478T �4[ AQVKE8I VJ8T8 4T8 AW�8TQWU 9WAEVKQAU VJ4V U4VKU9[ VJ8 78�AKVKQA 
Q9 4A WC74V8 UVT4V8:[Z 5Q�8 Q9 VJ8U8 4T8 KAVWKVK�8N[ BB�QT8 EQ�CN8V8�� VJ4A QVJ8TUZ 
6J8 9QNNQYKA: 78�AKVKQA E4CVWT8U VJKU KA9QT�4N AQVKQAZ 

�3��7B7�� �RK �8V W 4A7 Y D8 VYQ :�E4EJ8 WC74V8 UVT4V8:K8UZ �8 U4[ VJ4V M KU 
�QT8 EQ�CN8V8 VJ4A O �78AQV87 W � YF 7� �_S 1���_c 1 D���U����_� 1 V�M� ?�� 
V��S �Y c ! �� ) V��S �W c ! ��Z 

6YQ WC74V8 UVT4V8:K8U W 4A7 Y 4T8 8SWK�4N8AV 7� K9 DQVJ W � Y 4A7 Y � WZ 
OA WC74V8 UVT4V8:[ M KU �4�K�4NN[ EQ�CN8V8 7� �_Y��W � Y�Z 

OU Y8 J4�8 CQKAV87 QWV 84TNK8TI `N4WU8 �PF Q9 VJ8 78�AKVKQA Q9 4 :�E4EJ8 WC74V8 UVT4V� 
8:[ CQUVWN4V8U VJ4V AQ EJ4A:8 KA :�E4EJ8 UJQWN7 QEEWT YJ8A 4A WC74V8 KU T8C84V87Z 
*QY8�8TI VJKU KU AQV VJ8 QAN[ CQUUKDN8 JG2MF2�FV MH2�VGZ 6J8 9QNNQYKA: CTQCQUKVKQA 
V8NNU WU JQY :�E4EJ8 WC74V8 UVT4V8:K8U J4A7N8 UQ�8 QVJ8T JG2MF2�FV WC74V8U� 

(6�4�A7B7�� �IK �QJ �F[ :T1�1,G �I �F2 :T1�1,G MH2�VG AVJ�VGI[ �I �F[ :�A-1 �QJEMD� � 
�F2 �F[ -FVGJN�D � 1 V�M� ?� V,G �QDDQO-FI ,QD2Aa -� S ` c ! � V,GF V��S � �  
V��S �� c ! ��Z 

(6���K 5KAE8 S ` c ! �I V��S � � V��S � �c ! �?�Z 5KAE8 V��S �� c ! �� ) V��S � 
�c ! �?� 4A7 V��S � ) V��S �� c ! �� Y8 QDV4KA VJ8 78UKT87 8SW4NKV[Z � 

RU�U�U �PC�HN3K )4 WH(CL3 KLJCL35A3K 
+A VJKU U8EVKQAI Y8 YKNN CTQ�K78 8�4�CN8U Q9 4 AW�D8T Q9 7K�8T8AV WC74V8 UVT4V8� 

:K8UI 4A7 UJQY JQY VJ8U8 UVT4V8:K8U 4T8 T8N4V87 VQ QA8 4AQVJ8T YZTZVZ VJ8 BB�QT8 EQ�� 
CN8V8�� T8N4VKQAUJKCZ 

6J8 �TUV �KA7 Q9 WC74V8 UVT4V8:[ Y8 EQAUK78T KU 4 T8N4VK�8N[ UK�CN8 BB4VQ�KE WC� 
74V8��Z 

�3��7B7�� �� c�VQE-1 �H2�VGAFZ �8V � D8 4 :�E4EJ8 4A7 � D8 4A 4VQ�KE �AQV A8E8U� 
U4TKN[ :TQWA7F 9QT�WN4Z OA 4VQ�KE WC74V8 Q9 S D[ T ! �I 78AQV87 S �CL �T ! �? KU 78� 
�A87 4U 9QNNQYU� 
?Z +9 � J4U AQ 4VQ�KE 9QT�WN4U VJ4V WAK9[ YKVJ T ! �I VJ8A S �CL �T ! �? 
� S � �T ! � 3? 

@Z 1VJ8TYKU8 Y8 CTQE887 KA 4 AW�D8T Q9 UV8CU� 
�4F +9 VJ8T8 KU 4 9QT�WN4 T ! � KA S I Y8 T8CN4E8 KV YKVJ T ! � �Z 
�DF (QT 4NN �I UWEJ VJ4V U ! � 1 S 4A7 T� � U 9QT UQ�8 UWDUVKVWVKQA �I Y8 T8� 
CN4E8 U ! � YKVJ U ! � �Z 



 

 

�EF �8V � � �� 8U ! � 1 S � ����U� � T?Z �8 477 T ! �  � �1���?� VQ S Z 
�7F (QT 84EJ � UWEJ VJ4V U ! � 1 S 4A7 T�? � U�@ 9QT UQ�8 UWDUVKVWVKQAU 

�? 4A7 �@ Y8 477 T�? ! � � VQ S Z 
�8F +9 AQ EN4WU8 9QT � J47 D88A 47787 VQ � QA CT8�KQWU UV8CUI Y8 477 T ! � VQ S Z 

OA 4VQ�KE WC74V8 KU AQV 4 BBEQ�CN8V8�� :�E4EJ8 WC74V8 C8T U8I DWV KV YKNN D8 4V VJ8 
EQT8 Q9 4 AW�D8T Q9 WC74V8U VJ4V Y8 EQAUK78T 9WTVJ8TZ +A9QT�4NN[I Y8 E4A 78UETKD8 
VJKU CTQE8UU 4U 9QNNQYU� Y8 EJ8E� VQ U88 K9 � EQAV4KAU 4A[ 9QT�WN4U WAK�4DN8 YKVJ 
�Z +9 AQVI Y8 LWUV 477 T ! � VQ S Z 1VJ8TYKU8I Y8 NQQ� 9QT 9QT�WN4U KA � YJKEJ J4�8 
CTQD4DKNKVK8U VJ4V E4A 4�8EV VJ8 CTQD4DKNKV[ Q9 �I QT �KE8 �8TU4 �U88 8�4�CN8FZ 6J8A Y8 
WC74V8 CTQD4DKNKV[ T4A:8U 9QT 4NN UWEJ 9QT�WN4UZ 

��9E4D3 ��K 5WCCQU8 QWT :�E4EJ8 S � �H�C� � � ! �M=%� M=c�� H�D� � � ! �M='� M=��� 
H�� � C� ! �M=R� ?�?Z $8NQY Y8 UJQY VJ8 T8UWNVU Q9 S �CL T 9QT 4 AW�D8T Q9 :K�8A 4VQ�U 
�Y8 EQAUK78T �4TK4DN8U KA 4NN VJ8 9QT�WN4U VQ D8 UV4A74T7K!87 4C4TVFZ 

� S �CL T 

H�� � � � ! �M=R� M=�R� �H�C� � � ! �M=R� M=c�� H�D� � � ! �M='� M=��� 
H�� � C� ! �M=R� M=�R�� 
H�� � � � ! �M=R� M=�R�? 

H�C� C� ! �M=P� M='� �H�C� � � ! �M=%� M=c�� H�D� � � ! �M='� M=��� 
H�� � C� ! �M=R� ?�� H�C� C� ! �M=%� M='�? 

H�D� �� ! �M=%� M=�� �H�C� � � ! �M=%� M=c�� H�D� � � ! �M='� M=��� H�� � C� ! 
�M=R� ?�� H�D� C� ! �M=R� M=��? 

OVQ�KE WC74V8U 7Q AQV WC74V8 4AAQV4V87 D4UKE 9QT�WN4U VJ4V 4T8 AQV 4VQ�KEI 4A7 
J8AE8 VJ8 E4EJ8 VJ4V T8UWNVU 9TQ� 4A 4VQ�KE WC74V8 �4[ AQV D8 �4�K�4NN[ EQ�CN8V8I 
KZ8Z KV �4[ D8 VJ8 E4U8 VJ4V S � �c ! �? ` � ! �9I DWV �S �CL c ! �� ` � ! �9 9QT 4 AQA� 
4VQ�KE �Z OA 4NV8TA4VK�8 WC74V8 UVT4V8:[ VJ4V CTQC4:4V8U UWEJ WC74V8U KU :K�8A 
D8NQYZ 

�3��7B7�� �L c(JQH�I�VG2 �VQE-1 �H2�VG � H�VFZ �8V � D8 4 :�E4EJ8I � D8 4 D4UKE 
9QT�WN4Z O (JQH�I�VG2 �VQE-1 �H2�VG UVT4V8:[ �H�VF KU 78�A87 4U 9QNNQYU� 
?Z � KU �VQE-1Z S �HCL c ! � � S �CL c ! �Z 
@Z �8V c � �c? �� � � �  �� cE�Z S �HCL c ! � � �; ; ; �S �CL c? ! E������ �CL ; ; ;��CL 

cE ! E������= 

6J8 �TQC4:4V87 OVQ�KE �C74V8 UVT4V8:[ 8�V8A7U 4VQ�KE WC74V8U QAVQ EQ�CN8� 
9QT�WN4UZ 

O�QA: VJ8 47�4AV4:8U Q9 VJKU UVT4V8:[ 4T8 KVU T8N4VK�8 UK�CNKEKV[ 4A7 VJ8 94EV VJ4V KV 
YQT�U 9QT 4A[ DQWA7 : QA 4 :�E4EJ8Z *QY8�8T KV KU 4 T4VJ8T Y84� UVT4V8:[ KA VJ8 U8AU8 
VJ4V D8E4WU8 8�8T[ WC74VKA: 9QT�WN4 :8VU DTQ�8A KAVQ VJ8 4VQ�U VJ4V EQAUVKVWV8 KVI 
UQ�8 KA9QT�4VKQA 4DQWV VJ8 CTQD4DKNKV[ T4A:8U Q9 4UUQEK4V87 9QT�WN4U KU NQUVI KZ8Z 
KV KU AQV �4�K�4NN[ EQ�CN8V8Z 6J8 9QNNQYKA: 8�4�CN8 78�QAUVT4V8U VJKU 94EVZ 

��9E4D3 ��K �8V S � � 4A7 c � �H�C� �AF� I�C�� ! �M=P� M='�Z $[ 78�AKVKQA 
S 9 � S �HCL c � �I�C� ! �M=P� ?�� H�C� ! �M=P� ?�?Z 0QY Y8 J4�8 S 9��H�C� �AF� I�C�� 
� �M=P � M=P� ?� � �M=M�� ?� \ �M=P� M='�Z *QY8�8TI K9 VJ8 DQWA7 : KU :T84V8T VJ4A ?I 



 

 
 

    

Y8 EQWN7 VT[ VQ UVQT8 � KVU8N9 KA S 9I 4A7 CT8U8T�8 KA9QT�4VKQA 4DQWV KVU CTQD4DKNKV[ 
T4A:8Z 

6J8 4DQ�8 8�4�CN8 UW::8UVU JQY VJ8 �O6 UVT4V8:[ E4A D8 �Q7K�87 VQ D8 4DN8 VQ 
D8 �QT8 EQ�CN8V8Z 

�3��7B7�� �� c�DGEGFV�J[ :T1�1,G MH2�VGFZ �8V � D8 4 :�E4EJ8I � D8 4 D4UKE 9QT�WN4Z 
�8 78�A8 4A 8N8�8AV4T[ :�E4EJ8 WC74V8 UVT4V8:[ �78AQV87 �8D 4U 9QNNQYUF� 
?Z �9A3 �K 8c 8 � ?Z �� KU 4VQ�KEFZ S �8D �c ! �? � S �CL �c ! �?= 
@Z �9A3 cK ? � 8c 8� DZ �8V c ; c? �� � � �  �� cEZ �8 CTQE887 KA 4 AW�D8T Q9 UV8CUZ 

�4F �8V S 9 � S �HCL c ! �= 
�DF �8V �6�?� �?�� ; ; ; � 6�M � �M �? ) S 9�c � D8 4NN C4KTU 9TQ� S 9�c �I UZVZI � ]) �Z �8  
CTQE887 KA UV8CUZ �8V S M � S 9Z `QAUK78T S A �M � A � MF EQAUVTWEV87Z �8 AQY EQA� 
UVTWEV S A�?Z 
� +9 c �A�? ! � 1 S 9 Y8 T8CN4E8 KV YKVJ c ! � � 4A7 78EN4T8 VJ8 A8Y :�E4EJ8 VQ 

D8 VJ8 T8UWNV Q9 4A WC74V8 QC8T4VKQAI KZ8Z S A�? � �S A � �c �A�? ! �?� 
��c �A�? ! � �?=
 

� +9 c �A�? ! � 1 S 9 Y8 78EN4T8 S A�? � S A � �c �A�? ! � �?Z
 
�EF 0QY Y8 78EN4T8 S �8D c ! � � S M Z
 

PZ �9A3 �K 8c 8 ; DZ �8V c � c? �� � � �  �� cE= �8V U?� U@� ; ; ;UM D8 4NN UWD9QT�WN4U Q9 � 
Q9 UK!8 :Z 6J8A S �8D �c ! �? � �S �HCL c � �8D U? ! E����� �8D ; ; ; �8D UM ! E�����Z 

+V KU 84U[ VQ AQVKE8 VJ4V 

(6�4�A7B7�� �cK �KF �_D ; M�8D � HCL �KKF 8? ; HCL= 

(6���K �KF �8V � D8 4 D4UKE 9QT�WN4 4A7 � 1 V�M� ?�Z 6JT88 E4U8U 4T8 CQUUKDN8� 
� � KU 4VQ�KEZ +A VJKU E4U8 D[ 78�AKVKQA Q9 8D S  �8D c ! � � S �CL c ! � � 

S �HCL c ! �Z 
�	 ? � 8c 8� DZ +A VJKU E4U8 S �8D c ! � KU EQ�CWV87 UV4TVKA: 9TQ� S 9 � S �HCL c ! � �K4 

4 U8TK8U Q9 KV8T4VKQAU YJKEJ �Q7K9[�477 KA9QT�4VKQA 4DQWV 9QT�WN4U M���/��� YKVJ 
�Z 6JKU �84AU VJ4V 9QT 4NN D4UKE 9QT�WN4U � ��B WAK�4DN8 YKVJ � 4A7 9QT 4NN KAV8T� 
�4NU � 1 V�M� ?�I K9  � ! � 1 V��S 9� �KZ8ZI S 9 ` � ! �F VJ8A � ! � 1 V��S �8D c ! �� 
�KZ8ZI S �8D c ! � ` � ! �FZ 

�8V AQY � D8 4 D4UKE 9QT�WN4 M���/��� YKVJ � 4A7 N8V S 9 ` � ! �Z 6JKU �84AU 
VJ4V VJ8T8 8�KUVU 4 UWDUVKVWVKQA � UWEJ VJ4V 6�� �61 S 9�c � 4A7 � � c �Z $WV VJ8AI 
D[ 78�AKVKQA Q9 8N8�8AV4T[ :�E4EJ8 WC74V8 UVT4V8:[I S �8D c ! � YKNN EQAV4KA 9QT� 
�WN4 c � ! � � � � ! � �Z `N84TN[I � � ) � 4A7 VJ8T89QT8I �� ! � �? 
` � ! �I KZ8ZI S �8D c ! � ` � ! �Z 

(TQ� VJ8 4DQ�8 Y8 K�CN[ VJ4V V��S �HCL c ! �� � V��S �8D c ! ��Z 
�	 8c 8 ; DZ 

�8V � D8 VJ8 U8V Q9 4NN UWD9QT�WN4U Q9 � Q9 UK!8 :Z $[ 78�AKVKQA Q9 VJ8 8N8�8AV4T[ 
:�E4EJ8 WC74V8 Y8 :8V� 

S �8D c ! � � �S �HCL c ! �� �8D �= 

$WV D[ 78�AKVKQA Q9 4A WC74V8 UVT4V8:[ Y8 :8V V��S �HCL c ! �� 
) V���S �HCL c ! �� �8D � � V����= 



�KKF 6Q CTQ�8 VJ4V 8? ; HCL Y8 �TUV AQV8 VJ4V 9QT 4A[ 9QT�WN4 � QA8 Q9 VYQ CQUUKDN8 
E4U8U JQN7U� 
� � KU 4VQ�KEZ +A VJKU E4U8 S �8? c ! � � S �HCL c ! � D[ 78�AKVKQAZ 
� � KU AQV 4VQ�KEZ +A VJKU E4U8 8c 8 ; ?Z �8V c � T? �� � � �  �� TM Z $[ 78�AKVKQA Q9 8N� 

8�8AV4T[ :�E4EJ8 WC74V8 S �8? c ! � � �; ; ; �S �HCL c ! �� �8? T? ! E������ ; ; ;�8? 

TM ! E������ � �; ; ; ��S �HCL c ! �� �HCL T? ! E������ ; ; ; �HCL TM ! E������ �VJ8 N4VV8T 
8SW4NKV[ JQN7UI UKAE8 4NN TA 4T8 4VQ�KEFZ 5KAE8 �_? � A � M�c ! � ` TA ! E����� Y8 
EQAENW78 VJ4V V���S �HCL c ! �� �HCL TA ! E������ ) V��S �HCL c ! ��Z 1A VJ8 QVJ8T 
J4A7I D[ 78�AKVKQA Q9 4A WC74V8 UVT4V8:[I Y8 �AQY VJ4V VJ8 T8�8TU8 
�V���S �HCL c ! �� �HCL TA ! E������ \ V��S �HCL c ! ��F KU VTW8Z 6J8T89QT8 
V���S �HCL c ! �� �HCL TA ! E������ � V��S �HCL c ! �� YJKEJ K�CNK8U VJ4V 

�; ; ; ��S �HCL c ! �� �HCL T? ! E������ ; ; ; �HCL TM ! E������ ; S �HCL c ! �= � 

bN8�8AV4T[ WC74V8U 4NNQY WU VQ E4CVWT8 �QT8 KA9QT�4VKQA 4DQWV VJ8 WC74VKA: 9QT� 
�WN4I DWV VJ8U8 WC74V8U UVKNN 4NNQY 9QT VJ8 NQUU Q9 KA9QT�4VKQA 4U KU UJQYA KA VJ8 9QN� 
NQYKA: 8�4�CN8Z 

��9E4D3 ��K �8V S � � 4A7 c � �T �AF� U �AF� V� ! �M=%� M='� ��I�I` 4T8 :TQWA7 
4VQ�UFZ �8V S 9 � S �ZP c Z $[ 78�AKVKQA 4DQ�8 S 9 � ��T �AF� U �AF� V� ! 
�M=%� M='�� T ! �M=%� ?�� U ! �M=%� ?�� V ! �M=%� ?�?Z�8 AQVKE8 VJ4V S 9��T �AF� U�� � �M=?'� ?�Z 
*QY8�8TI KV KU EN84T VJ4V c ` �T �AF� U� ! �M=%� ?�Z 

6J8 9QNNQYKA: UVT4V8:[ KU �QT8 EQ�CN8V8 VJ4A 8N8�8AV4T[ :�E4EJ8 WC74V8UI DWV KU 
4NUQ �QT8 7K�EWNV VQ EQ�CWV8Z 

�3��7B7�� �� c�MDD :T1�1,G MH2�VGFZ �8V � D8 4 :�E4EJ8I � D8 4 D4UKE 9QT�WN4Z �8 78� 
�A8 4 9WNN :�E4EJ8 WC74V8 UVT4V8:[ �78AQV87 �9DF 4U 9QNNQYU� 
?Z �9A3 �K 8c 8 �  ?Z �� KU 4VQ�KEFZ S �9D c ! � � S �CL c ! �= 
@Z �9A3 cK �8V c ; c? �� � � �  �� cEI E � DZ �8V U?� ; ; ;UM D8 4NN VJ8 UWD9QT�WN4U Q9 � Q9 

UK!8 � EZ �8 78EN4T8 S �9D c ! � � S �8D c ! � �8D U? ! E����� �8D ; ; ;�8D 

UM ! E�����Z 
PZ �9A3 �K 8c 8 ; DZ �8V c � c? �� � � �  �� cE= �8V U?� U@� ; ; ;UM D8 4NN UWD9QT�WN4U Q9 � 

Q9 UK!8 � DZ 6J8A S �9D c ! � � �S �HCL c � �8D U? ! E����� �8D ; ; ; �8D UM ! E�����Z 

6J8 9QNNQYKA: T8UWNV V8NNU WU VJ4V VJ8 9WNN :�E4EJ8 WC74V8 UVT4V8:[ KU �QT8 EQ�CN8V8 
VJ4A VJ8 8N8�8AV4T[ :�E4EJ8 WC74V8 UVT4V8:[Z 

(6�4�A7B7�� �RK �KF �_D ; M�9D � 8D �KKF 9? ; 8? ; HCL MH2�VG AVJ�VGI[Z 

(6���K �KF �8V D ; MI S 1�I c 1 D���U�� 4A7 � 1 V�M� ?�Z 6JT88 E4U8U 4T8 CQUUKDN8� 
?Z 8c 8 � ? �KZ8ZI � KU 4VQ�KEFZ +A VJKU E4U8 S �9D c ! � � S �CL c ! � � S �8D c ! �Z 
@Z ? � 8c 8� DZ �8V U? ; ; ;UM D8 4NN HJQHGJ UWD9QT�WN4U Q9 �Z 6J8A 
S �9D �c ! �? � S �8D c ! � �8D U? ! E����� �8D ; ; ; �8D UM ! E�����Z 6J8AI D[ 78�AK� 
VKQA Q9 4A WC74V8 UVT4V8:[I V��S �8D c ! �� ) V��S �9D �c ! �?�Z 
PZ 8c 8 ; DZ �8V �U � �U? ; ; ;UM ? D8 /�� UWD9QT�WN4U Q9 �X N8V �� � ��?� ; ; ; � �K? D8 4NN 
UWD9QT�WN4U Q9 � Q9 UK!8 -.���.�� ��-- VJ4A D 4A7 �� � ��?� ; ; ;��? D8 4NN UWD9QT� 
�WN4U Q9 � Q9 UK!8 Q9 ��/�.�� :Z `N84TN[ �U � �� � ��Z 



�UKA: VJ8 EQ��WV4VK�KV[ CTQC8TV[ Q9 :�E4EJ8 WC74V8 UVT4V8:K8U Y8 E4A QDV4KA 
VJ8 9QNNQYKA:�S �9D c ! � � �S �HCL c ! �� �8D U? ! E����� �8D ; ; ; �8D UM ! E����� 
� �S �HCL c � �8D �� � 8D�� � S �8D c ! � �8D ��Z 

(TQ� VJKU Y8 K��87K4V8N[ EQAENW78 V��S �8D c ! �� ) V��S �9D c ! ��Z 
�KKF 54�8 4U VJ8 CTQQ9 Q9 C4TV �KKF Q9 �TQCQUKVKQA �@Z � 

OU VJ8 T8478T �4[ 84UKN[ AQVKE8 9TQ� VJ8 78�AKVKQAUI K�CN8�8AVKA: 4VQ�KE WC74V8U 
KU 84U[I JQY8�8TI �O6 KU �QT8 8�EK8AV VJ4A VJ8 8N8�8AV4T[ :�E4EJ8 UVT4V8:K8U G:I 
YJKEJ :8V N8UU 8�EK8AV 4U : :8VU N4T:8T . 4A7 �A4NN[I K�CN8�8AVKA: VJ8 9WNN :�E4EJ8 
UVT4V8:K8U KU J4T78UV Q9 4NNI YKVJ VJ8 8�EK8AE[ Q9 VJ8U8 WC74V8U 78:T47KA: 4U : KAET84U� 
8UZ 6JKU YKNN D8EQ�8 4CC4T8AV 9TQ� VJ8 8�4�CN8U UJQYA KA VJ8 A8�V U8EVKQAZ 

RURU 2J))4 HJ)E3(WJ3 4)J �2THJ)5JC�K OAL, :TECE,3 

+A VJ8 CT8�KQWU U8EVKQAI Y8 CT8U8AV87 4 SW8T[ T89WV4VKQA CTQE87WT8 9QT J[DTK7 
CTQD4DKNKUVKE CTQ:T4�UZ �8 AQY �Q7K9[ VJ4V T89WV4VKQA CTQE87WT8 9QT VJ8 E4U8 Q9 
SW8T[ T8UQNWVKQA 9TQ� 4A JC�CTQ:T4� YKVJ :�E4EJ8Z 

+A9QT�4NN[ VJ8 78UKT87 T8UQNWVKQA CTQE87WT8 YQT�U 4U 9QNNQYUZ +AKVK4NN[ Y8 J4�8 
SW8T[ )I CTQ:T4� (I 4  :�E4EJ8 WC74V8 UVT4V8:[ M 4A7 QWT :�E4EJ8 � KU �KAKVK4NN[F 8�C� 
V[Z 1A 84EJ T8UQNWVKQA UV8CI Y8 U8N8EV 4 D4UKE 9QT�WN4 c ! � 9TQ� EWTT8AV SW8T[ 4A7 
C8T9QT� 4 NQQ�WC 9QT VJ8 CTQD4DKNKV[ T4A:8 Q9 VJKU 9QT�WN4 KA QWT EWTT8AV :�E4EJ8Z 6Q 
7Q VJKU Y8 J4�8 VQ EQ�CWV8 S �c �Z 1AE8 S �c � KU EQ�CWV87 Y8 EQ�C4T8 KV VQ �Z +A E4U8 
S �c � ) � Y8 EQAUK78T VJ8 EWTT8AV T8UQNWVKQA UV8C 7QA8Z 1VJ8TYKU8I Y8 WU8 T89WV4VKQA 
CTQE87WT8 78UETKD87 4DQ�8 VQ C8T9QT� QA8 T8UQNWVKQA UV8CZ +9 Y8 78EK78 VJ4V VJKU T8U� 
QNWVKQA UV8C T8UWNV87 KA CTQ�KA: A8Y D4UKE 9QT�WN4I Y8 WU8 :�E4EJ8 WC74V8 UVT4V8:[ M 
VQ WC74V8 VJ8 EWTT8AV :�E4EJ8 YKVJ QA8 QT �QT8 A8YN[ CTQ�8A 9QT�WN4UZ 

�3��7B7�� �IK �8V � ; ��c? ! �? � � � � � cF ! �F� D8 4A KAKVK4N SW8T[ VQ JC�CTQ:T4� (Z 
O :�E4EJ8 UWCCQTV87 KAKVK4N SW8T[ �� KU 78�A87 4U 9QNNQYU� �8V cA? ! �A? 

; ; ; cAF ! �AF 
D8 4A 

4TDKVT4T[ HGJEMV�V-QFQ9 c? ! �? � � � � � cF ! �FZ 6J8A �� ; 6�cA? �A? 
� ��� ; ; ; � �cAF ! �AF 

� ���Z 
OA[ -F-V-�D :T1�1,G AMHHQJVG2 SMGJ[ KU 4 :�E4EJ8 UWCCQTV87 SW8T[Z 

+V KU EN84T 9TQ� VJ8 78�AKVKQA 4DQ�8 VJ4V QA8 SW8T[ VQ ( Q9 UK!8 F E4A :8A8T4V8 
F� 7K998T8AV D�E4EJ8 UWCCQTV87 SW8TK8UZ 

�3��7B7�� ��K �8 78�A8 4 :�E4EJ8 UWCCQTV87 T8UQN�8AV 4A7 4 :�E4EJ8 WC74V8 CTQE8� 
7WT8 UK�WNV4A8QWUN[Z �8V ( D8 4A JC�CTQ:T4�I � . 4  :�E4EJ8 4A7 M � 4  :�E4EJ8 WC74V8 
UVT4V8:[Z �8V �� ; 6��? ! �?� �?�� ; ; ; � ��E ! �E� �E��I YJ8T8 9QT 84EJ ? � A � EI �� KU 4 U8V 
�CQUUKDN[ 8�CV[F Q9 4AAQV4V87 D4UKE 9QT�WN4U �AQV A8E8UU4TKN[ :TQWA7FZ 6YQ E4U8U 
J4�8 VQ D8 EQAUK78T87� 

?Z 6J8T8 8�KUVU 6�� �� 1 S ��?�I UWEJ VJ4VI � ) �?Z �8V V ; �?� ! � 3Z 6J8A 

��9 ; 6��@� ! �@� �@��� ; ; ; � ��E� ! �E� �E��� 
KU 4 :T1�1,G AMHHQJVG2 JGAQDNGFV Q9 �� 4A7 VZ 

O :�E4EJ8 WC74V8 CTQE87WT8 �W 9QT VJKU E4U8 E4A D8 78�A87 4U 9QNNQYU� 
�W���� S � V� �� � S �W �?�Z 
@Z 6J8T8 KU �� 6�9� �9� 1 S ��?�I UWEJI VJ4V �9 ) �?Z +A VJKU E4U8I N8V 
V ; � ! � 3 c? ! �? � � � � � cF ! �FI �? WAK�8U YKVJ � �K4 �4��:W � 4A7 � ) �?Z 



�8V cA? ! �A? ; ; ; cAF ! �AF D8 4A[ 4TDKVT4T[ C8T�WV4VKQA Q9 c? ! �? � � � � � cF ! �FZ
 
�8 78�A8 4 :�E4EJ8 UWCCQTV87 T8UQN�8AV Q9 ��I V 4A7 S VQ D8�
 

��9 ; 6�cA? � ! �A? � ��� ; ; ; � �cAF � ! �AF � �?� � ��?�?�� ��@� ! �@� �@��� ; ; ; � ��E� 

! �E� �E���= 
O :�E4EJ8 WC74V8 CTQE87WT8 9QT VJKU E4U8 KU 78�A87 4U 9QNNQYU� 

�4F $Q7[ Q9 ` KU 3E4BGZ 

�W���� S � V� �� � S �W �?� ! � �W �?�= 

�DF $Q7[ Q9 ` KU ��B 8�CV[Z 

�W���� S � V� �� � S = 

�3��7B7�� ��K �8V ( D8 4A JC�CTQ:T4�I ) . 4 SW8T[ 4A7 M . 4  :�E4EJ8 WC74V8 UVT4V� 
8:[Z O :�E4EJ8 UWCCQTV87 T89WV4VKQA Q9 � 9TQ� � �K4 ��� KU 4 �AKV8 U8SW8AE8 

6��?� V?� �?� S?� � � � 6���� V�� ��� S��� 
YJ8T8 
� ��? KU D�E4EJ8 UWCCQTV87 KAKVK4N �8TUKQA Q9 )Z 
� S? � �= ? 
� ��� KU 8�CV[Z 
� 9QT 84EJ ? � A � � 8KVJ8T � � VA QT SA � VAZ 
� 9QT 84EJ ? � A � �I � �A�A�? KU 4 :�E4EJ8 UWCCQTV87 T8UQN�8AV Q9 � 4A7 VA YKVJ �4��:W 

�AZ 
� 9QT 84EJ ? � A � �I SA�? � �W���A� SA� VA� �A� 

��9E4D3 �L �@�E4EJ8 UWCCQTV87 JC�T89WV4VKQA YKVJ 8N8�8AV4T[ WC74V8 UVT4V8:[FZ �8V 
WU T8VWTA VQ VJ8 JC�CTQ:T4� UJQYA KA b�4�CN8 'R 4A7 VJ8 SW8T[ EQAUK78T87 VJ8T8Z 
�8 CT8U8AV D8NQYI 4 T89WV4VKQA WUKA: 4 @�E4EJ8 �KZ8Z D � @F WUKA: VJ8 UVT4V8:[ Z@I 
KZ8Z 8N8�8AV4T[ @�E4EJ8 WC74V8Z 6J8 T8478T YKNN AQVKE8 VJ4V WUKA: VJKU UVT4V8:[ EWVU 
VJ8 AW�D8T Q9 UV8CU KA VJ8 T8UQNWVKQA D[ P UV8CUI N847KA: VQ 4A Q�8T @M3 T87WEVKQA 
KA VJ8 N8A:VJ Q9 4 CTQQ9Z 0QV8 VJ4V J47 Y8 WU87 4 7K�8T8AV WC74V8 UVT4V8:[I VJ8 T87WE� 
VKQA �4[ J4�8 D88A 7K�8T8AVZ 

?Z �? � 6�C ! �M=�� ?�� ��� �Z ! �?� ?�� ��� 
S? � �� � 2 V? � C ! �?� ?� 3 �D �AF� � �AF� �� ! �M=@R� ?� � � ! �M=R� M=��= 

@Z �@ � 6��D �AF� � �AF� �� ! �M=@R� ?�� ��� �� ! �M=R� M=��� �C ! �?� ?�?�� �Z ! �?� ?�� ��� 
S@ � �� � � V@ � �D �AF� � �AF� �� ! �M=P� ?� 3 �� �AF� �� ! �M=P� ?�=
 

PZ �P � 6��� �AF� �� ! �M=P� ?��
 
��D �AF� � �AF� �� ! �M=P� ?�?�� �� ! �M=R� M=��� �C ! �?� ?�?�� �Z ! �?� ?�� ���
\

SP � �� � � VP � �� �AF� �� ! �M=P� ?� 3 
 \
%Z �% � 6�� ! �M=R� M=��� �C ! �?� ?�?�� �Z ! �?� ?�� ���
\
S% � �SP �@Z �� �AF� �� ! �M=P� ?��� �@Z �D �AF� � �AF� �� ! �M=P� ?� � �� ! �M=P� ?�� 

� ! �M=P� ?�� D ! �M=P� ?�� �� �AF� �� ! �M=P� ?�� �D �AF� �� ! �M=P� ?�� �D �AF� �� ! �M=P� ?�? 
� � V% � � ! �M=c� M=�� 3 D ! �?� ?�= 

RZ �R � 6�D ! �?� ?�� �� ! �M=c� M=��� C ! �?� ?�?�� �Z ! �?� ?�� ���
\
SR � S%� S �D� � �M=P� ?� ]) �?� ?��
 
� 2 VR � D ! �?� ?� 3 �� �AF� �� ! �M=P� ?�=
 



'Z �' � 6�� �AF� �� ! �M=P� ?�� �D ! �?� ?�� � ! �M=c� M=��� C ! �?� ?�?� �Z ! �?� ?�� ��� 
S' � SR � S%� S'��� �AF� ��� � �M=P� ?� ) �M=P� ?� 

cZ �c � 6�Z ! �?� ?�� ��� 
Sc � �S' �@Z �� �AF� �� ! �M=P� ?�� �@Z �D ! �?� ?�� � ! �M=c� M=��� C ! �?� ?�? � �� ! �M=P� ?�� 

� ! �M=P� ?�� D ! �?� ?�� �� �AF� �� ! �M=P� ?�� 
�D �AF� �� ! �M=P� ?�� �D �AF� �� ! �M=P� ?�� � ! �M=c� M=��� C ! �?� ?�? 

� 2 Vc � Z ! �?� ?� 3 �D �AF� � �AF� �� ! �M=@R� ?� � � ! �M=R� M=?�= 
�Z �� � 6��D �AF� � �AF� �� ! �M=@R� ?�� ��� �� ! �M=R� M=?�� �Z ! �?� ?�?�� 

S� � Sc� S���D �AF� � �AF� ��� � �M=P� ?� ) �M=@R� ?� 
�Z �� � 6�� ! �M=R� M=?�� �Z ! �?� ?���? 

S� � S� � Sc� S��� � � �M=c� M=�� ) �M=R� M=�� 
?MZ �?M � � 

6J8 9QNNQYKA: VYQ K�CQTV4AV T8UWNVU UV4V8 VJ4V -JJGAHG1V-NG Q9 YJKEJ WC74V8 UVT4V� 
8:[ KU WU87I :�E4EJ8 UWCCQTV87 JC�T89WV4VKQAU 4T8 :W4T4AV887 VQ D8 UQWA7 4A7 EQ�� 
CN8V8Z �`Q�CN8V8A8UU 4UUW�8U VJ4V VJ8 CTQ:T4� ( KU EQAUKUV8AVFZ 6J8 CTQQ9U 4T8 
UVT4K:JV9QTY4T7I 4U Y8 �AQY VJ4V ��� KU UQWA7 4A7 EQ�CN8V8I 4A7 VJ8 :�E4EJ8 UWC� 
CQTV87 JC�T89WV4VKQA �K4 ��� KU LWUV KVU EQAU8T�4VK�8 8�V8AUKQAZ 

S�3�63E L� �5QWA7A8UU Q9 :�E4EJ8 UWCCQTV87 JC�T89WV4VKQA �K4 ��� FZ �GV ( :G �F 
,HTHJQIJ�EI ) :G �F -F-V-�D SMGJ[I �F2 � :G �F[ MH2�VG AVJ�VGI[Z �� V,GJG GP-AVA � :T 
1�1,G AMHHQJVG2 JG�MV�V-QF N-� ��� Q� � ; ��c? ! �? � � � � � cF ! �F� �JQE ( O-V, V,G 
�FAOGJ AM:AV-VMV-QF � V,GF � ` _��c? ! �? � � � � � cF ! �F���Z 

(6���K 5WCCQU8 

6��?� V?� �?� S?� ; ; ; 6���� V�� ��� S�� 
KU 4 :�E4EJ8 UWCCQTV87 JC�T89WV4VKQA Q9 ) YZTZVZ ��� Z �8 CTQE887 D[ KA7WEVKQA QA JZ 

�9A3 �9A3 O� � ?PZ +A VJKU E4U8I 4U S? � �I KV KU K��87K4V8 VJ4V 6��?� V?� �?� KU 4A 
��� �T89WV4VKQA Q9 ) 4A7 VJ8 T8UWNV 9QNNQYU K��87K4V8N[ D[ VJ8 UQWA7A8UU VJ8QT8� 
9QT ��� �T89WV4VKQAUZ 

��2M�B7:3 �9A3 O� � ?PZ `QAUK78T VJ8 :�E4EJ8 UWCCQTV87 T89WV4VKQA 

6��@� V@� �@� S@� ; ; ; 6���� V�� ��� S�� 
. KV KU 84U[ VQ U88 VJ4V VJKU �4[ D8 �K8Y87 4U 4 :�E4EJ8 UWCCQTV87 T89WV4VKQA Q9 
�@ 9TQ� � � S@Z *8AE8I D[ VJ8 KA7WEVK�8 J[CQVJ8UKUI �� � S@� `  
�_��@�

9 YJ8T8 �9 � �@ � � ���Z $WV S@ QAN[ EQAV4KAU �W���?� S?� V?� �?� 4A7 4U M KU 4 
:�E4EJ8 UWCCQTV87 WC74V8 CQNKE[I KV 9QNNQYU VJ4V V���� � S@�� 
\ V���W���?� S?� V?� �?�� . J8AE8I �W���?� S?� V?� �?� ` �� � S@� 4A7 Y8 4T8 7QA8Z � 

S�3�63E L� �`Q�CN8V8A8UU Q9 :�E4EJ8 UWCCQTV87 JC�T89WV4VKQA FZ �GV ( :G � 1QFA-AT 
VGFV ,HTHJQIJ�E O,-1, A�V-A�-GA V,G �-PHQ-FV JG�1,�:-D-V[ 1QF2-V-QFA DGV �9 :G � SMGJ[] 
�F2 � :G �F[ MH2�VG AVJ�VGI[U �,GF] -� � ` ���9� V,GF V,GJG GP-AVA � :T1�1,G AMHHQJVG2 
,HTJG�MV�V-QF Q� �9 ��GE � XAC ��� U 

(6���K 6J8 CTQQ9 KU K��87K4V8N[ QDV4KA87 9TQ� VJ8 94EV VJ4V 8�8T[ ��� �T89WV4VKQA KU 4 
:�E4EJ8 UWCCQTV87 T89WV4VKQA . VQ U88 YJ[I QDU8T�8 VJ4V VJ8 9QWTVJ DWNN8V KA VJ8 789� 
KAKVKQA Q9 4 :�E4EJ8 UWCCQTV87 T89WV4VKQA T8SWKT8U 8KVJ8T � � VA QT S � VAZ 6J8 �TUV 



E4U8 KU VJ8 U4�8 4U 9QT ��� T89WV4VKQAUI 4A7 VJWUI 8�8T[ ��� �T89WV4VKQA KU 4 :�E4EJ8 
UWCCQTV87 T89WV4VKQAZ OU ��� �T89WV4VKQAU 4T8 EQ�CN8V8I UQ 4T8 :�E4EJ8 UWCCQTV87 T89� 
WV4VKQAUZ � 

6JQW:J Y8 J4�8 AQV K�CN8�8AV87 VJ8 CTQQ9 CTQE87WT8U 78UETKD87 KA VJKU C4C8TI 
VYQ CTQQ9 CTQE87WT8U 9QT J[DTK7 CTQD4DKNKUVKE CTQ:T4�U J4�8 D88A K�CN8�8AV87 
UKAE8 VJ8 KAKVK4N �8TUKQA Q9 VJKU C4C8T Y4U EKTEWN4V87Z 6J8 �TUV K�CN8�8AV4VKQAI D[ 
68TT8AE8 5YK9V 4V VJ8 �AK�8TUKV[ Q9 �4T[N4A7I WU8U VJ8 �5$ U[UV8� �@�� VQ K�CN8�8AV 
4 N4T:8 9T4:�8AV Q9 *��UZ 6J8 U8EQA7 KU 4A K�CN8�8AV4VKQA Q9 4 UQ�8YJ4V 7K�8T8AV 
9T4:�8AV Q9 *��U D[ 5VQ�8N 4V VJ8 �AK�8TUKV[ Q9 08WEJ4V8N KA 5YKV!8TN4A7Z 5VQ�8N KA 
C4TVKEWN4TI J4U 4NUQ UW::8UV87 UQ�8 C8T9QT�4AE8�8AJ4AEKA: QCVK�K!4VKQAU VQ VJ8 
�8VJQ7U 78UETKD87 J8T8Z 

IK �3D9B32 ��6C 9�2 ����DMA7��A 

�Q:KE �AQYN87:8 D4U8U J4�8 D88A 8�V8A787 VQ J4A7N8 9W!![ �Q78U Q9 WAE8TV4KAV[ 
UKAE8 VJ8 84TN[ ?�cMU YKVJ VJ8 47�8AV Q9 VJ8 ��`+0 4A7 �TQUC8EVQT U[UV8�U �?@�Z 
5J4CKTQ Y4U QA8 Q9 VJ8 �TUV VQ 78�8NQC T8UWNVU KA 9W!![ NQ:KE CTQ:T4��KA: �P@�Z $4N7� 
YKA �@� Y4U QA8 Q9 VJ8 �TUV VQ KAVTQ7WE8 GN-2GFV-�D NQ:KE CTQ:T4��KA: 4A7 4 N4A:W4:8 
E4NN87 (�+�Z �4A b�78A �P�� Y4U VJ8 �TUV VQ CTQ�K78 9QT�4N U8�4AVKE4N 9QWA74VKQAU 
9QT NQ:KE CTQ:T4�U VJ4V Y4U N4V8T 8�V8A787 D[ 5WDT4J�4AK4A �P%� 4A7 VJ8A EQ�CN8V8� 
N[ :8A8T4NK!87 KA 4 UWEE8UUKQA Q9 C4C8TU D[ $N4KT 4A7 5WDT4J�4AK4A �%�I 4A7 (KVVKA: 
�?%�I )KAUD8T: �?R�I 4A7 4CCNK87 VQ 74V4D4U8U D[ �K98T 4A7 �K �?�� 4A7 �K98T 4A7 
5WDT4J�4AK4A �?��Z �DD V,G �:QNG OQJCA 2-2 FQV Q:G[ V,G D�OA Q� HJQ:�:-D-V[Z 

6J8 �TUV YQT�U KA VJ8 4T84 Q9 CTQD4DKNKUVKE NQ:KE CTQ:T4��KA: Y8T8 7W8 VQ 0: 4A7 
5WDT4J�4AK4A YJQI KA 4 U8TK8U Q9 C4C8TU �@RI@c�I 78�8NQC87 V8EJAKSW8U 9QT CTQD4DK� 
NKUVKE NQ:KE CTQ:T4��KA: WA78T VJ8 4UUW�CVKQA Q9 -IFQJ�F1GZ 6J8KT YQT� DWKNV WCQA 
84TNK8T YQT� QA CTQD4DKNKUVKE NQ:KEU 7W8 VQ (4:KA 4A7 *4NC8TA �?P� 4A7 0KNUUQA �@��Z 

+A EQAVT4UVI �K8UUNKA: 4A7 JKU :TQWC �?'IPcIP?� J4�8 78�8NQC87 4 9T4�8YQT� E4NN87 
��`� 9QT T84UQAKA: YKVJ WAE8TV4KAV[Z 6J8[ CTQ�K78 4A 8N8:4AV NQ:KE4N 4�KQ�4VKE 
VJ8QT[ 9QT WAE8TV4KA T84UQAKA: KA VJ8 CT8U8AE8 Q9 TWN8UI 4A7 WUKA: VJ8 -F2GHGF2GF1G 
�AAMEHV-QFZ 

�8TJ4CU VJ8 �QUV UK:AK�E4AV T8N4V87 YQT� KU VJ8 8N8:4AV T8E8AV YQT� Q9 �4�UJ�4� 
A4A�U :TQWC �@@I@?I@PIPP�Z �4�UJ�4A4A�U :TQWC �@PIPP� J4�8 D88A 78�8NQCKA: 4 C4T4� 
�8VTKE 9T4�8YQT� VQ T8CT8U8AV �4TK87 CTQD4DKNKUVKE UVT4V8:K8U KA NQ:KE CTQ:T4�UZ 6JKU 
YQT�I YJKEJ Y4U 78�8NQC87 UNK:JVN[ 4J847 4A7 KA78C8A78AVN[ Q9 VJKU C4C8T%I E4A 8�� 
CT8UU UQ�8 Q9 YJ4V Y8 VT[ VQ 8�CT8UU J8T8I VJQW:J VJ8T8 KU AQ UWCCQTV 9QT D4UKE 9QT� 
�WN4U KA VJ8 J847U Q9 TWN8UI 4A7 J8AE8 VJ8T8 KU 4NUQ AQ A887 9QT 78EQ�CQUKVKQA 
9WAEVKQAUZ *QY8�8TI D[ 4 T4VJ8T EQ�CN8� VT4AUN4VKQA VJ4V UK:AK�E4AVN[ KAET84U8U 
VJ8 UK!8 Q9 4 CTQ:T4�I 4A7 D[ KAVTQ7WEKA: UC8EK4NN[ CTQ:T4��87 9WAEVKQAUI VJ8[ 
E4A 8�CT8UU UQ�8 JC�CTQ:T4�U YKVJ 4VQ�U �AQV D4UKE 9QT�WN4U /F KA VJ8 J847U KA VJ8KT 
U[AV4�Z 6JWUI VJ8 VYQ 4CCTQ4EJ8U UJ4T8 4 EQ��QA KAV8TU8EVKQAI DWV A8KVJ8T 4CC84TU 
VQ UWDUW�8 VJ8 QVJ8TZ 

% OEVW4NN[I VJ8 �TUV C4C8T VJ4V 4NNQYU 7K�8T8AV EQALWAEVKQA 4A7 7KULWAEVKQA UVT4V8:K8U VQ D8 KAEQTCQT4V87 
KAVQ NQ:KE CTQ:T4�U Y4U �PR�Z 



+A 477KVKQAI �4�UJ�4A4A 4A7 JKU EQNN84:W8U EQ�CN8�8AV QWT T8UWNVU YKVJ 8N8:4AV 
SW8T[ QCVK�K!4VKQA T8UWNVUZ �8�8NQCKA: UWEJ T8UWNVU KA VJ8 :8A8T4N U8VVKA: Q9 JC�CTQ� 
:T4�U T8�4KAU 4 UK:AK�E4AV EJ4NN8A:8I 4A7 YKNN A887 VQ DWKN7 WCQA VJ8 9QWA74VKQA 
N4K7 D[ VJ8� KA VJ4V 4T8A4Z +A EQAVT4UVI QWT YQT� Q�8TU 4 �4TK8V[ Q9 E4EJ8�D4U87 SW8� 
T[ CTQE8UUKA: 4N:QTKVJ�U VJ4V EQ�CN8�8AV VJ8KT SW8T[ QCVK�K!4VKQA YQT�I 4A7 �8T:� 
KA: VJ8 VYQ Q�8TU �WEJ CTQ�KU8 D8E4WU8 SW8T[ CTQE8UUKA: 4A7 QCVK�K!4VKQA WUKA: 
�4V8TK4NK!87 �K8YU �YJKEJ KU YJ4V 4 E4EJ8 KUF KU Y8NN �AQYA VQ D8 �8T[ WU89WN KA 8A� 
J4AEKA: C8T9QT�4AE8 �?�Z 

6J8T8 J4U D88A 4 UWDUV4AVK4N DQ7[ Q9 YQT� QA CTQD4DKNKUVKE 8�V8AUKQAU Q9 T8N4VKQA� 
4N 74V4D4U8UI YJKEJ Y8 7Q AQV 7KUEWUU J8T8 4U VJ8KT T8N4VKQA VQ NQ:KE CTQ:T4��KA: KU 
AQV K��87K4V8Z (QT VJ8 U4�8 Q9 EQ�CN8V8A8UUI UWEJ YQT�U KAENW78 �PIcI??I?cI@M�Z +A 
C4TVKEWN4TI �@M�I 4�QA: QVJ8T VJKA:UI KAVTQ7WE8U 4 U8V Q9 QC8T4VKQAU QA 74V4 YJKEJ 
EQ�CWV8 CTQD4DKNKVK8U Q9 EQ�CQWA7 8�8AVU D4U87 QA CTQD4DKNKVK8U Q9 UK�CN8 8�8AVU 
4A7 VJ8 4UUW�CVKQAU 4DQWV VJ8 EQAA8EVKQAU D8VY88A VJ8 8�8AVUZ 1WT EWTT8AV YQT� 
8�V8A7U VJ8 9T4�8YQT� Q9 �89Z �@M� QAVQ NQ:KE CTQ:T4��KA: D[ 477KA: 4 AQVKQA Q9 
4 BB78EQ�CQUKVKQA�� 9WAEVKQAI YJKEJ :WK78U VJ8 EQ�CWV4VKQA Q9 VJ8 CTQD4DKNKVK8U Q9 
UK�CN8 8�8AVU D4U87 QA VJ8 CTQD4DKNKV[ Q9 VJ8 EQ�CQWA7 8�8AVZ 

+A UW�I QWT C4C8T�U :Q4N Y4U VQ CTQ�K78 4 �8�KDN8 CTQD4DKNKUVKE NQ:KE CTQ:T4��KA: 
9T4�8YQT�Z �4UV 4CCTQ4EJ8U VQ NQ:KE CTQ:T4��KA: YKVJ CTQD4DKNKVK8U 4UUW�87 VJ4V 
�AQYN87:8 4DQWV 4NN 8�8AVU KA VJ8 T84N YQTN7 T8CT8U8AV87 D[ CTQCQUKVKQA4N U[�DQNU QT 
CT87KE4V8 U[�DQNU VQQ� QA8 UKA:N8 9QT� . 8KVJ8T Y8 4UUW�87 K:AQT4AE8 Q9 4NN 78C8A� 
78AE8U D8VY88A UWEJ 8�8AVU �8Z:Z �@R�F QT Y8 4UUW�87 KA78C8A78AE8 �8Z:Z KA �QUV O+ 
8�C8TV U[UV8�UFZ +A CT4EVKE8 JQY8�8TI 4 CTQD4DKNKUVKE NQ:KE CTQ:T4��KA: U[UV8� �WUV 
D8 �8�KDN8 8AQW:J VQ 4NNQY VJ8 NQ:KE CTQ:T4��8T VQ 8�CNKEKVN[ UC8EK9[ 4A[ 7Q�4KA 
UC8EK�E �AQYN87:8 J8 J4U 4DQWV 78C8A78AE8U �QT N4E� VJ8T8Q9F D8VY88A 8�8AVUZ 
1WT 4CCTQ4EJ 4NNQYU VJKUI VJTQW:J VJ8 WU8 Q9 U[AV4EVKE EQAA8EVK�8U VJ4V T8CT8U8AV 
:8A8T4NK!87 EQALWAEVKQA�7KULWAEVKQA UVT4V8:K8UZ �8 J4�8 CTQ�K787 4 9QT�4N �Q78N 
VJ8QT8VKE 4A7 ��CQKAV U8�4AVKEU 9QT UWEJ JC�CTQ:T4�U 4A7 UJQYA VJ4V VJ8[ 4T8 
8SWK�4N8AVZ �8 J4�8 9WTVJ8T CTQCQU87 VJT88 4NV8TA4VK�8 8�8EWVKQA C4T47K:�U 9QT 
JC�CTQ:T4�UZ 

+A 9WVWT8 YQT�I Y8 CN4A VQ DWKN7 4A J[DTK7 CTQD4DKNKUVKE 787WEVK�8 74V4D4U8 U[U� 
V8� VJ4V KAEQTCQT4V8U �4A[ Q9 VJ8 K784U CTQCQU87 KA VJKU C4C8TZ 6JKU U[UV8� YKNN 
D8 DWKNV QA VQC Q9 QWT �TQD�K8Y �@M� CTQD4DKNKUVKE T8N4VKQA4N 74V4D4U8 U[UV8�Z �8 
JQC8 VQ WU8 VJKU K�CN8�8AV4VKQAI YJ8A EQ�CN8V8I VQ 8�C8TK�8AV YKVJ 7K�8T8AV CTQD� 
4DKNKUVKE SW8T[ 8�4NW4VKQA 4N:QTKVJ�U UWEJ 4U VJQU8 78UETKD87 J8T8I 4U Y8NN 4U CTQD4� 
DKNKUVKE SW8T[ QCVK�K!4VKQA V8EJAKSW8U VJ4V Y8 JQC8 VQ 78�8NQC KA VJ8 9WVWT8Z +A 
477KVKQAI Y8 4T8 YQT�KA: QA V8�CQT4N�CTQD4DKNKUVKE 8�V8AUKQAU Q9 VJ8 *�� C4T47K:�Z 

��C���D3253E3�BA 

6JKU YQT� Y4U UWCCQTV87 D[ VJ8 OT�[ �8U84TEJ 1�E8 WA78T )T4AVU 
aTT� �M%��R�?M?c%I aTT� �M%��'�?M@�cI 4A7 aTT�M%��'�?�MP��I D[ VJ8 OT�[ �8� 
U84TEJ �4DQT4VQT[ WA78T EQAVT4EV AW�D8T aTT�M?��c��M?PRI D[ 4A 05( �QWA: +A� 
�8UVK:4VQT 4Y4T7 �����P�RccR'I 4A7 D[ 4A 4Y4T7 9TQ� �QE�J887 �4TVKA O7�4AE87 
68EJAQNQ:[ �4DUZ �8 YQWN7 NK�8 VQ VJ4A� VJ8 4AQA[�QWU T8�K8Y8TU 9QT CQKAVKA: QWV 
4 DW: KA 4A 84TNK8T �8TUKQA Q9 VJ8 C4C8T 4A7 9QT 4 AW�D8T Q9 WU89WN EQ��8AVUZ 



�443�27� �K (6��� �� (6�4�A7B7�� � 

+A VJKU U8EVKQA Y8 CTQ�K78 VJ8 EQ�CN8V8 CTQQ9 Q9 �TQCQUKVKQA RI YJKEJ UV4V8U VJ4V 
4NN UVT4V8:K8U 78�A87 KA 58EVKQA @Z? 4T8 KA7887 1Q,GJGFVI 1QFLMF1V-NG QT 2-ALMF1V-NG 
C�UVT4V8:K8UZ 

(6�4�A7B7�� R -F1I A�� CF� H�� �JG 1QFV-FMQMA 1QFLMF1V-NG 1Q,GJGFV C�AVJ�VGI-GAU �-E-T 
D�JD[] -F2] -I2] H�� CF� F�� �JG 1QFV-FMQMA 2-ALMF1V-NG 1Q,GJGFV C�AVJ�VGI-GAU 

(6���K (KTUV Y8 AQVKE8 VJ4V 9DD VJ8 EQ�CQUKVKQA 9WAEVKQAU WA78T EQAUK78T4VKQA U4VKU9[ 
VJ8 4�KQ� Q9 ���/�/.�)�Z +A7887 KA VJ8 78�AKVKQA Q9 8�8T[ EQ�CQUKVKQA 9WAEVKQA 
�AF�� �A��� �H��� �AF� � �A�� ��H�� � �F�� VJ8 NQY8T DQWA7 Q9 VJ8 T8UWNV KU 78C8A78AV QAN[ QA 
VJ8 NQY8T DQWA7U Q9 VJ8 4T:W�8AVU 4A7 UK�KN4TN[I VJ8 WCC8T DQWA7 Q9 VJ8 T8UWNV 78� 
C8A7U QAN[ QA VJ8 WCC8T DQWA7U Q9 VJ8 4T:W�8AVUZ ONUQI Y8 AQVKE8 VJ4V 4NN EQ�CQ� 
UKVKQA 9WAEVKQAU �8AVKQA87 4DQ�8 4T8 EQAVKAWQWU 4U 4NN VJ8 9WAEVKQAU VJ4V EQ�CWV8 
VJ8KT NQY8T 4A7 WCC8T DQWA7U 4T8 EQAVKAWQWU KA DQVJ 4T:W�8AVUZ 0QYI Y8 CTQ�8 
VJ8 T8UV Q9 VJ8 4�KQ�U 9QT 84EJ KA7K�K7W4N UVT4V8:[Z 
� -F1 KU 4 EQALWAEVK�8 EQJ8T8AV C�UVT4V8:[Z 

� -F1 KU 4 ���8M��B7:3 C�UVT4V8:[Z 
�8V WU 8UV4DNKUJ VJ4V -F1 U4VKU�8U 4NN VJ8 4�KQ�U Q9 4 1QFLMF1V-NG C�UVT4V8:[Z 
?Z �)11M./.�D�.�Z �AF���C?� D?�� �C@� D@�� � �C?C@� D?D@� � �C@C?� D@� D?� � �AF� 

��C@� D@�� �C?� D?��= 
@Z �--)��/.�D�.�Z �AF���AF���C?�D?�� �C@�D@��� �CP�DP��� �AF���C?C@�D?D@�� �CP�DP��� 
�C?C@CP�D?D@DP�  ��C?�C@CP��D?�D@ DP����AF���C?�D?���C@CP�D@DP�� ��AF� 

���C?�D?����AF���C@�D@���CP�DP���= 
PZ ����M-�)� �)�).)����.�Z �8V �C?� D?� ) �CP� DP�I KZ8Z C? � CP � M 

4A7 M � D? � DPZ 
�AF���C?� D?�� �C@� D@�� � �C?C@� D?D@�Z 
�AF���CP� DP�� �C@� D@�� � �CPC@� DPD@�Z 
C? � CP � M K�CNK8U C?C@ � CPC@X M  � D? � DP K�CNK8U D?D@ � DPD@I YJKEJ KA 
VWTAI �84AU VJ4V �C?C@� D?D@� ) �CPC@� DPD@�Z 
%Z �)..)1����Z �AF���C?� D?�� �C@� D@�� � �C?C@� D?D@�Z 5KAE8 M � C?� C@ � ?I 

C?C@ � C? 4A7 C?C@ � C@I KZ8Z C?C@ � �KA�C?� C@�Z 
5K�KN4TN[I UKAE8 M � D?� D@ � ?I D?D@ � �KA�D?� D@�Z
 

6JKU K�CNK8U �C?C@� D?D@�� L��KA�C?� C@�� �KA�D?� D@��Z
 
RZ �c��.�.�Z �AF���C� D�� �?� ?�� � �C � ?� D � ?� � �C� D�
\
'Z ����S��/.)�Z �AF���C� D�� �M� M�� � �C � M� D � M� � �M� M�Z
 

� -F1 KU 4 ���363�B C�UVT4V8:[Z 
�8 �AQY VJ4V �AF���C� D�� � �6�C?� D?�� �C@� D@��8�C?C@� D?D@� � �C� D�?I KZ8ZI 

6�C?� D?�� �C@� D@�� 1 �AF���C� D�� 7� �AF���C?� D?�� �C@� D@�� � �C� D�I YJKEJ �84AU VJ4V 
-F1 KU 4 EQJ8T8AV C�UVT4V8:[Z 

� -I1 KU 4 EQALWAEVK�8 EQJ8T8AV C�UVT4V8:[Z 
� -I1 KU 4 ���8M��B7:3 C�UVT4V8:[Z 

�8V WU 8UV4DNKUJ VJ4V -I1 U4VKU�8U VJ8 4�KQ�U Q9 1QFLMF1V-NG C�UVT4V8:[Z 
?Z �)11M./.�D�.�Z �A����C?� D?�� �C@�D@�� � ��4��M�C? � C@ � ?�� �KA�D?� D@�� � 
��4��C@ �C? � ?� �KA�D?� D@�� � �A����C@� D@�� �C?�D?��Z 

@Z �--)��/.�D�.�Z �A����A����C?�D?���C@�D@����CP�DP��� �A�����4��M�C? �C@ �?�� 
�KA�D?�D@����CP�DP��� 



��4��M��4��M�C? �C@ �?��CP �?���KA��KA�D?�D@��DP��� 
��4��M�M�CP �?�C? �C@ �CP �@���KA�D?�D@�DP�� 
���4��M�C? �C@ �CP �@���KA�D?�D@�DP�����4��M�C? ��4��M�C@ �CP �?� 
�?���KA�D?��KA�D@�DP��� ��A����C?�D?���A����C@�D@���CP�DP���Z 

PZ ����M-�)� �)�).)����.�Z �8V �C?�D?�) �CP�DP�I KZ8Z C? �CP �M 4A7 M�D? 

�DPZ 
�A����C?� D?�� �C@� D@�� � ��4��M� C? � C@ � ?�� �KA�D?� D@��Z 
�A����CP� DP�� �C@� D@�� � ��4��M� CP � C@ � ?�� �KA�DP� D@��Z 
5KAE8 C? � CP � MI C? � C@ � ? � CP � C@ � ?I KZ8ZI �4��M� C? � C@ � ?� 
� �4��M� CP � C@ � ?�Z 
5KAE8 M � D? � DPI �KA�D?� D@�� �KA�DP� D@�Z (TQ� VJKU Y8 QDV4KA 
�A����C?�D?�� �C@�D@�� � ��4��M�C? �C@ �?���KA�D?� D@�� ) ��4��M�CP �C@ �?�� 
�KA�DP�D@�� � �A����CP�DP�� �C@�D@��Z 
%Z �)..)1����Z �A����C?� D?�� �C@� D@�� � ��4��M� C? � C@ � ?�� �KA�D?� D@��Z 
`N84TN[I M � �KA�C?� C@�Z ONUQ UKAE8 C@ � ?I C? � C@ � ? � C?Z 5K�KN4TN[I UKAE8 
C? � ?I C? � C@ � ? � C@Z 6J8 VYQ KA8SW4NKVK8U 4NNQY WU VQ 787WE8 VJ4V 
C? � C@ � ? � �KA�C?� C@� 4A7I VJ8T89QT8I �4��M� C? � C@ � ?�� �KA�C?� C@�Z 
(TQ� VJKU Y8 QDV4KA ��4��M� C? � C@ � ?�� �KA�D?� D@�� � L��KA�C?� C@�� 
�KA�D?� D@��Z 
RZ �c��.�.�Z �A����C� D�� �?� ?�� � ��4��M� C � ? � ?�� �KA�D� ?�� � ��4��M� C�� 

�KA�D� ?�� � �C� D�Z 
'Z ����S��/.)�Z �A����C� D�� �M� M�� � ��4��M� C � M � ?�� �KA�D� M�� � �M� M�Z 

� -I1 KU 4 ���363�B C�UVT4V8:[Z �8V �C� D�� �C?� D?�� �C@� D@� 1 V�M� ?�Z 
�8V 6�C?� D?�� �C@� D@�� 1 �A����C� D��Z �8 EQAUK78T VJ8 9QNNQYKA: VYQ CQUUKDKNKVK8U 
9QT VJ8 T8N4VKQAUJKCU D8VY88A �I C? 4A7 C@� 

C � M 4A7 C? � C@ � ?Z +A VJKU E4U8 �4��M� C? � C@ � ?� � M � CZ 
C ; M 4A7 C? � C@ � ? � CZ 

OU 94T 4U VJ8 T8N4VKQAUJKCU D8VY88A :I D? 4A7 D@ 4T8 EQAE8TA87I D[ 78�AKVKQA 
Q9 �A��I D � D? K9 D? � D@ 4A D � D@ K9 D@ � D?I YJKEJ �84AU VJ4V 
D � �KA�D?� D@�Z 

`Q�DKAKA: QWT T8UWNVU VQ:8VJ8T Y8 QDV4KA� �A����C?� D?�� �C@� D@�� 
� ��4��M� C? � C@ � ?�� �KA�D?� D@�� � �C� D�Z 
�8V �A����C?� D?�� �C@� D@�� � �C� D�Z 6J8AI Y8 �AQY VJ4V �C� D� �  ��4��M� C?� 
C@ � ?�� �KA�D?� D@��Z 6JKU �84AU VJ4V K9 C � MI �4��M� C? � C@ � ?� � MI KZ8ZI 
C? � C@ � ? 4A7 K9 C ; M VJ8A C � C? � C@ � ?Z 

5K�KN4TN[I D � �KA�D?� D@� K�CNK8UI D � D? YJ8A D? � D@ 4A7 D � D@ 

YJ8A D@ � D?Z 
6JKU �84AU VJ4V D[ 78�AKVKQA Q9 �A�� 6�C?� D?�� �C@� D@�� 1 �A����C� D��Z 

� H11 KU 4 EQALWAEVK�8 EQJ8T8AV C�UVT4V8:[Z 
� H11 KU 4 ���8M��B7:3 C�UVT4V8:[Z 

�8V WU 8UV4DNKUJ VJ4V H11 U4VKU�8U VJ8 4�KQ�U Q9 1QFLMF1V-NG C�UVT4V8:[Z 
?Z �)11M./.�D�.�Z �H����C?�D?���C@�D@�����KA�C?�C@���KA�D?�D@��� ��KA�C@� 

C?�� �KA�D@�D?���H����C@�D@���C?�D?�� 
@Z �--)��/.�D�.�Z �H����H����C?�D?���C@�D@����CP�DP����H�����KA�C?�C@�� �KA�D?� 

D@����CP�DP�����KA��KA�C?�C@��CP���KA��KA�D?�D@��DP��� ��KA�C?�C@�CP�� 
��KA�D?�D@�DP�� ���KA�C?��KA�C@�CP����KA�D?��KA�D@�DP��� ��H����C?�D?�� 
�H�� ��C@�D@���CP�DP���Z 

PZ ����M-�)� �)�).)����.�Z �8V �C?�D?�)�CP�DP�I KZ8Z C?�CP�M4A7M�D?�DPZ 



�H����C?� D?�� �C@� D@�� � ��KA�C?� C@�� �KA�D?� D@��Z 
�H����CP� DP�� �C@� D@�� � ��KA�CP� CP�� �KA�D?� D@��Z 
5KAE8 C? � CP � MI �KA�C?� C@�� �KA�CP� CP�X UKAE8 M � D? � DPI 
�KA�D?� D@��� �KA�D?� D@��Z 6JKU K�CNK8U ��KA�C?� C@�� �KA�D?� D@�� ) 
��KA�CP� CP�� �KA�D?� D@��Z 
%Z �)..)1����Z �H����C?�D?���C@�D@�����KA�C?�C@���KA�D?�D@�� � L ��KA�C?�C@�� 

�KA�D?�D@�� �UKAE8 � L KU T8�8�K�8FZ 
RZ �c��.�.�Z �H����C� D�� �?� ?�� � ��KA�C� ?�� �KA�D� ?�� � �C� D�Z 
'Z ����S��/.)�Z �H����C� D�� �M� M�� � ��KA�C� M�� �KA�D� M�� � �M� M�Z 

� H11 KU 4 ���363�B C�UVT4V8:[Z 
�8V �C� D�� �C?� D?�� �C@� D@� 1 V�M� ?�Z 
�8V 6�C?� D?�� �C@� D@�� 1 �H����C� D��Z 6J8A 8KVJ8T C � C? 4A7 C@ � C? QT C 
� C@ 4A7 C? � C@Z +A 8KVJ8T E4U8 C � �KA�C?� C@�Z 

5K�KN4TN[I UKAE8 8KVJ8T D � D? 4A7 D@ � D? QT D � D@ 4A7 D? � D@I Y8 :8V 
D � �KA�D?� D@�Z 

6J8T89QT8 �H����C?� D?�� �C@� D@�� � ��KA�C?� C@�� �KA�D?� D@�� � �C� D�Z 
�8V �H����C?� D?�� �C@� D@�� � �C� D�Z 6J8A C � �KA�C?� C@� 4A7 D � �KA�D?� D@�Z 
6JKU �84AU VJ4V 8KVJ8T C � C? 4A7 C@ � C? QT C � C@ 4A7 C? � C@ 4A7 UK�KN4T� 
N[I 8KVJ8T D � D? 4A7 D@ � D? QT D � D@ 4A7 D? � D@Z $WV VJKU �84AU VJ4V 
6�C?� D?�� �C@� D@�� 1 �H����C� D��Z 

� -F2 KU 4 7KULWAEVK�8 EQJ8T8AV C�UVT4V8:[Z 
� -F2 KU 4 27A8M��B7:3 C�UVT4V8:[Z 

�8V WU 8UV4DNKUJ VJ4V -F2 U4VKU�8U VJ8 4�KQ�U Q9 2-ALMF1V-NG C�UVT4V8:[Z 
?Z �)11M./.�D�.�Z 

�AF� ��C?� D?�� �C@� D@�� � �C? � C@ � C?C@� D? � D@ � D?D@� � �C@ 

�C? � C@C?� D@ � D? � D@D?� � �AF� ��C@� D@�� �C?� D?��= 
@Z �--)��/.�D�.�Z �AF� ��AF� ��C?� D?�� �C@� D@��� �CP� DP�� � �AF� ��C? � C@ � C?C@� 

D? �D@ �D?D@���CP�DP����C? �C@ �C?C@ �CP ��C? �C@ �C?C@�CP�D? �D@ �D?D@ 

�DP ��D? �D@ �D?D@�DP���C? �C@ �CP �C?C@ �C@CP �C?CP �C?C@CP�D? �D@ �DP 

�D?D@ �D@DP �D?DP �D?D@DP���C? ��C@ �CP �C@CP��C?�C@ �CP �C@CP�� D? 

��D@ �DP �D@DP��D?�D@ �DP �D@DP�� ��AF���C?�D@���AF���C@�D@���CP�DP���= 
PZ ����M-�)� �)�).)����.�Z 
�8V �C?� D?� ) �CP� DP�I KZ8Z C? � CP � M 4A7 M � D? � DPZ 
�AF� ��C?� D?�� �C@� D@�� � �C? � C@ � C?C@� D? � D@ � D?D@�Z 
�AF� ��CP� DP�� �C@� D@�� � �CP � C@ � CPC@� DP � D@ � DPD@�Z 
5KAE8 C? � CP � MI Y8 J4�8 C? � C?C@ � C?�? � C@�� CP�? � C@� � CP � CPC@ 

4A7 VJ8T89QT8 C? � C@ � C?C@ � CP � C@ � CPC@Z 
5K�KN4TN[I UKAE8 M � D? � DPI Y8 J4�8 D? � D?D@ � D?�? � D@� 
� DP�? � DP� � DP � DPD@ YJKEJ KA VWTA K�CNK8U VJ4V D? � D@ � D?D@ 

� DP � D@ � DPD@Z 
(TQ� VJKU KV 9QNNQYU VJ4V �C? � C@ � C?C@� D? � D@ �D?D@� ) �CP 

�C@ � CPC@� DP � D@ � DPD@�Z 
%Z �)..)1����Z �AF� ��C?� D?�� �C@� D@�� � �C? � C@ � C?C@� D? � D@ � D?D@�Z 
�8 J4�8 VQ UJQY VJ4V C? � C@ � C?C@ � �4��C?� C@� 4A7 D? 

�D@ � D?D@ � �4��D?� D@�Z 
+A7887I UKAE8 M � C?� C@ � ?I C@ � C?C@ � M 4A7  C? � C?C@ � MZ 6J8T89QT8I 

C? � �C@ � C?C@�� C? � M 4A7  C@ � �C? � C?C@�� C@ � MI KZ8Z C? � C@ � C?C@ 

� �4��C?� C@�Z 



5K�KN4TN[I UKAE8 M � D?� D@ � ?I D@ � D?D@ � M 4A7 D? � D?D@ � MZ 6J8T8� 
9QT8I D? � �D@ � D?D@�� D? � M 4A7 D@ � �D? � D?D@�� D@ � MI KZ8Z D? � D@ 

�D?D@ � �4��D?� D@�Z 
RZ �c��.�.�Z �AF� ��C� D�� �M� M�� � �C � M � C � M� D � M � D � M� � �C� D�Z 
'Z ����S��/.)�Z �AF� ��C� D�� �?� ?�� � �C � ? � C � ?� D � ? � D � ?� � �?� ?�Z 

� -F2 KU 4 ���363�B C�UVT4V8:[Z 
�8V �C� D�� �C?� D?�� �C@� D@� 1 V�M� ?�Z 
�8V 6�C?� D?�� �C@� D@�� 1 �AF� ��C� D��Z 6J8A C? � C@ � C?C@ � C 4A7 D? �D@ 

�D?D@ � DI YJKEJ �84AU VJ4V �AF� ��C?� C@�� �D?� D@�� � �C? �C@ � C?C@� 
D? � D@ � D?D@� � �C� D�Z 
�8V �AF� ��C?� D?�� �C@� D@�� � �C� D�Z �AF� ��C?� D?�� �C@� D@�� � �C? � C@ �C?C@� D? 

�D@ � D?D@�I YJKEJ �84AU VJ4V C � C? � C@ � C?C@ 4A7 D � D? � D@ � D?D@Z 
6J8T89QT8I6�C?� D?�� �C@� D@�� 1 �AF� ��C� D��Z 

� -I2 KU 4 7KULWAEVK�8 EQJ8T8AV C�UVT4V8:[Z 
� -I2 KU 4 27A8M��B7:3 C�UVT4V8:[Z 
�8V WU 8UV4DNKUJ VJ4V -I2 U4VKU�8U VJ8 4�KQ�U Q9 2-ALMF1V-NG C�UVT4V8:[Z 

?Z �)11M./.�D�.�Z �A�� ��C?� D?�� �C@� D@�� � ��4��C?� C@�� �KA�?� D? � D@�� 
� ��4��C@� C?�� �KA�?� D@ � D?�� � �A�� ��C@� D@�� �C?� D?��Z 

@Z �--)��/.�D�.�Z �A�� ��A�� ��C?� D?�� �C@� D@��� �CP� DP�� � �A�� ���KA�C?� C@�� 
�4��?� D? �D@��� �CP� DP�� � ��KA��KA�C?� C@�� CP�� �4��?� �4��?� D? 

�D@��DP�� � ��KA�C?�C@�CP���4��?�D? �D@ �DP�� � ��KA�C?� �KA�C@�CP�� 
�4��?�D? ��4��?�D@ �DP��� � �A�� ��C?�D?���A�� ��C@�D@�� �CP�DP���Z 

PZ ����M-�)� �)�).)����.�Z 
�8V �C?� D?� ) �CP� DP�I KZ8Z C? � CP � M 4A7 M � D? � DPZ 
�A�� ��C?� D?�� �C@� D@�� � ��4��C?� C@�� �KA�?� D? � D@��Z 
�A�� ��CP� DP�� �C@� D@�� � ��4��CP� C@�� �KA�?� DP � D@��Z 
5KAE8 C? � CP � M Y8 J4�8 �4��C?� C@�� �4��CP� C@�Z 5KAE8 M � D? � DP 

Y8 J4�8 �KA�?� D? � D@�� �KA�?� DP� D@�Z 
6JKU K�CNK8U ��4��C?� C@�� �KA�?� D? � D@�� ) ��4��CP� C@�� �KA�?� DP � D@��Z 
%Z �)..)1����Z �A�� ��C?� D?�� �C@� D@�� � ��4��C?� C@�� �KA�?� D? � D@��Z 
�8 J4�8 VQ UJQY VJ4V �KA�?� D? � D@�� �4��D?� D@�Z 6JKU KU EN84TN[ UQI 
UKAE8I D?� D@ � ?I KZ8Z �4��D?� D@�� ?I 4A7 D?� D@ � MI KZ8ZI D? � D? 

�D@ 4A7 D@ � D? � D@I YJKEJ �4�8U �4��D?� D@�� D? � D@I VJ8T89QT8 [K8N7KA: 
VJ8 78UKT87 T8UWNVZ 
RZ �c��.�.�Z �A�� ��C� D�� �M� M�� � ��4��C� M�� �KA�?� D�� � �C� D�Z 
'Z ����S��/.)�Z �A�� ��C� D�� �?� ?�� � ��4��C� ?�� �KA�?� D � ?�� � �?� ?�Z 

� -I2 KU 4 ���363�B C�UVT4V8:[Z 
�8V �C� D�� �C?� D?�� �C@� D@� 1 V�M� ?�Z 
�8V 6�C?� D?�� �C@� D@�� 1 �A����C� D��Z 

6J8A 8KVJ8T C � C? 4A7 C@ � C? QT C � C@ 4A7 C? � C@Z +A 8KVJ8T E4U8 
C � �4��C?� C@�Z 

ONUQI 8KVJ8T Y8 J4�8 D � ? 4A7 D? � D@ � ? QT  D � ? 4A7 D? � D@ � DZ +A 8K� 
VJ8T E4U8 D � �KA�?� D? � D@�Z 

$WV VJ8AI Y8 :8V �A����C?� D?�� �C@� D@�� � ��4��C?� C@�� �KA�?� D? � D@�� � �C� D�Z 
�8V �A����C?� D?�� �C@� D@�� � �C� D�Z 

+A VJKU E4U8 C � �4��C?� C@�� 4A7 D � �KA�?� D? � D@�Z 6JKU �84AU VJ4V 
8KVJ8T C � C? 4A7 C@ � C? QT C � C@ 4A7 C? � C@ 4A7 4NUQ 8KVJ8T 
D � ? 4A7 D? � D@ � ? QT  D � ? 4A7  D? � D@ � DZ 



$WV VJ8AI 6�C?� D?�� �C@� D@�� 1 �A����C� D��Z 
� H12 KU 4 7KULWAEVK�8 EQJ8T8AV C�UVT4V8:[Z 

� H12 KU 4 27A8M��B7:3 C�UVT4V8:[Z 
�8V WU 8UV4DNKUJ VJ4V H12 U4VKU�8U VJ8 4�KQ�U Q9 2-ALMF1V-NG C�UVT4V8:[Z 

?Z �)11M./.�D�.�Z �H�� ��C?� D?�� �C@� D@�� � ��4��C?� C@�� �4��D?� D@�� � 
��4��C@� C?�� �4��D@� D?�� � �H�� ��C@� D@�� �C?� D?�Z 

@Z �--)��/.�D�.�Z �H�� ��H�� ��C?� D?�� �C@� D@��� �CP� DP�� � �H�� ���4��C?� C@�� 
�4��D?� D@��� �CP� DP�� � ��4���4��C?� C@�� CP�� �4���4��D?� D@�� DP�� 
� ��4��C?� C@� CP�� �4��D?� D@� DP�� � ��4��C?� �4��C@� CP��� �4��D?� 
�4��D@� DP��� � �H�� ��C?� D?�� �H�� ��C@� D@�� �CP� DP���Z 

PZ ����M-�)� �)�).)����.�Z 
�8V �C?� D?� ) �CP� DP�I KZ8Z C? � CP � M 4A7 M � D? � DPZ 
�H�� ��C?� D?�� �C@� D@�� � ��4��C?� C@�� �4��D?� D@��Z 
�H�� ��CP� DP�� �C@� D@�� � ��4��CP� C@�� �4��DP� D@��Z 
5KAE8 C? � CP � M Y8 J4�8 �4��C?� C@�� �4��CP� C@�Z 5K�KN4TN[I UKAE8 
M � D? � DPI Y8 J4�8 �4��D?� D@�� �4��DP� D@�Z 
6JKU K�CNK8U ��4��C?� C@�� �4��D?� D@�� ) ��4��CP� C@�� �4��DP� D@��Z 
%Z �)..)1����Z �H�� ��C?� D?�� �C@� D@�� � ��4��C?� C@�� �4��D?� D@�� � L��4��C?� 

C@�� �4��D?� D@��Z 
RZ �c��.�.�Z �H�� ��C� D�� �M� M�� � ��4��C� M�� �4��D� M�� � �C� D�Z 
'Z ����S��/.)�Z �H�� ��C� D�� �?� ?�� � ��4��C� ?�� �4��D� ?�� � �C� C�Z 

� H12 KU 4 ���363�B C�UVT4V8:[Z 
�8V �C� D�� �C?� D?�� �C@� D@� 1 V�M� ?�Z 
�8V 6�C?� D?�� �C@� D@�� 1 �H�� ��C� D��Z 6J8A 8KVJ8T C � C? 4A7 C? � C@ 

QT C � C@ 4A7 C@ � C?Z +A 8KVJ8T E4U8 C � �4��C?� C@�Z 5K�KN4TN[I Y8 J4�8 8K� 
VJ8T D � D? 4A7 D? � D@ QT D � D@ 4A7 D@ � D?Z +A 8KVJ8T E4U8 D � �4��D?� D@�Z 

6J8T89QT8 �H�� ��C?� D?�� �C@� D@�� � ��4��C?� C@�� �4��D?� D@�� � �C� D�Z 
�8V �H�� ��C?� D?�� �C@� D@�� � �C� D�Z +A VJKU E4U8 C � �4��C?� C@� 
4A7 D � �4��D?� D@�Z 6JKU �84AU VJ4V 8KVJ8T C � C? 4A7 C? � C@ 

QT C � C@ 4A7 C@ � C? 4A7 4NUQ 8KVJ8T D � D? 4A7 D? � D@ QT D � D@ 4A7 D@ 

� D?Z 6J8T89QT8I 6�C?� D?�� �C@� D@�� 1 �H�� ��C� D��Z 
� F12 KU 4 7KULWAEVK�8 EQJ8T8AV C�UVT4V8:[Z 

� F12 KU 4 27A8M��B7:3 C�UVT4V8:[Z 
�8V WU 8UV4DNKUJ VJ4V F12 U4VKU�8U VJ8 4�KQ�U Q9 2-ALMF1V-NG C�UVT4V8:[Z 
?Z �)11M./.�D�.�Z �F�� ��C?� D?�� �C@� D@�� � ��KA�?� C? �C@�� �KA�?� D? � D@�� 
� ��KA�?� C@ � C?�� �KA�?� D@ � D?�� � �F�� ��C@� D@�� �C?� D?��= 

@Z �--)��/.�D�.�Z �F�� ��F�� ��C?� D?�� �C@� D@��� �CP� DP�� � �F�� ���KA�?� C? �C@�� 
�KA�?� D? � D@��� �CP� DP�� � ��KA�?� �KA�?� C? � C@� �CP�� �KA�?� �KA 
�?�D? �D@��DP��� ��KA�?�C? �C@ �CP���KA�?�D? �D@ �DP��� ��KA�?�C? 

��KA�?�C@ �CP����KA�?�D? ��KA�?�D@ �DP���� �F�� ��C?�D?���F�� ��C@�D@�� 
�CP�DP���Z 

PZ ����M-�)� �)�).)����.�Z 
�8V �C?� D?� ) �CP� DP�I KZ8Z C? � CP � M 4A7 M � D? � DPZ 
�F�� ��C?� D?�� �C@� D@�� � ��KA�?� C? � C@�� �KA�?� D? � D@��Z 
�F�� ��CP� D?�� �CP� D@�� � ��KA�?� CP � C@�� �KA�?� DP � D@��Z 
5KAE8 C? � CP � M Y8 J4�8 C? � C@ � CP � C@ 4A7 VJ8T89QT8I 
�KA�?� C? � C@�� �KA�?� CP � C@�Z 5K�KN4TN[I UKAE8 M � D? � DPI Y8 J4�8 
�KA�?� D? � D@�� �KA�?� DP � D@�Z 



6JKU K�CNK8U ��KA�?� C? � C@�� �KA�?� D? � D@�� ) ��KA�?� CP �C@�� 
�KA�?� DP � D@��Z 
%Z �)..)1����Z �F�� ��C?� D?�� �C@� D@�� � ��KA�?� C? � C@�� �KA�?� D? � D@��Z 
�8 A887 VQ UJQY �KA�?� C? � C@�� �4��C?� C@� 4A7 �KA�?� D? �D@� 
� �4��D?� D@�Z 
5KAE8I C?� C@ � ?I Y8 E4A :8V �4��C?� C@�� ?I 4A7 UKAE8 C?� C@ � MI Y8 J4�8 
C? � C? � C@ 4A7 C@ � C? � C@I YJKEJ �4�8U �4��C?� C@�� C? � C@Z 
5K�KN4TN[I UKAE8I D?� D@ � ?I Y8 E4A :8V �4��D?� D@�� ?I 4A7 UKAE8 D?� D@ � MI 
Y8 J4�8 D? � D? � D@ 4A7 D@ � D? � D@I YJKEJ �4�8U �4��D?� D@�� D? � D@I 
VJ8T89QT8 [K8N7KA: VJ8 78UKT87 T8UWNVZ 
RZ �c��.�.�Z �F�� ��C� D�� �M� M�� � ��4��C� M�� �4��D� M�� � �C� D�Z 
'Z ����S��/.)�Z �F�� ��C� D�� �?� ?�� � ��4��C� ?�� �4��D� ?�� � �?� ?�Z 

� F12 KU 4 ���363�B C�UVT4V8:[Z 
�8V �C� D�� �C?� D?�� �C@� D@� 1 V�M� ?�Z 
�8V 6�C?� D?�� �C@� D@�� 1 �F�� ��C� D��Z 6J8A Y8 �AQY VJ4V 8KVJ8T C � ? 4A7 
C? � C@ � ? QT  C � ? 4A7 C? � C@ � CZ 6JKU K�CNK8U C � �KA�?� C? � C@�Z 5K�� 
KN4TN[I 8KVJ8T D � ? 4A7  D? � D@ � ? QT  D � ? 4A7 D? � D@ � DI YJKEJI KA VWTA 
K�CNK8U D � �KA�?� D? � D@�Z 

(TQ� VJKU KV 9QNNQYU VJ4V �F�� ��C?� D?�� �C@� D@�� � ��KA�?� C? �C@�� 
�KA�?� D? � D@�� � �C� D�Z 
�8V �F�� ��C?� D?�� �C@� D@�� � �C� D�Z 6J8A C � �KA�?� C? � C@� 4A7 D � 
�KA�?� D? � D@�Z 6JKU �84AU VJ4V K9 C � ? VJ8A C? � C@ � ? 4A7 K9 
C � ? VJ8A C? � C@ � CZ 5K�KN4TN[I Y8 :8V � K9 D � ? VJ8A D? � D@ � ? 4A7  K9  
D � ? VJ8A D? � D@ � DZ 

(TQ� VJKU Y8 KA98T 6�C?� D?�� �C@� D@�� 1 �F�� ��C� D��Z 

�3�363��3A 

�?� 5Z O74NKI �Z5Z `4A74AI �Z �4C4�QAUV4AVKAQWI �Z5Z 5WDT4J�4AK4AI �W8T[ CTQE8UUKA: KA 7KUVTKDWV87 
�87K4V87 U[UV8�UI �TQE887KA:U Q9 ?��' O`� 5+)�1� `QA98T8AE8 QA �4A4:8�8AV Q9 �4V4I 
�QAVT84NI `4A474I �WA8 ?��'Z 

�@� �Z(Z $4N7YKAI b�K78AVK4N UWCCQTV NQ:KE CTQ:T4��KA:I �Z (W!![ 58VU 4A7 5[UV8�U @% �?��cF ?.@'Z 
�P� �Z $4TD4T4I *Z )4TEK4��QNKA4I �Z �QTV8TI 6J8 �4A4:8�8AV Q9 CTQD4DKNKUVKE 74V4I +bbb 6T4AUZ QA 

�AQYN87:8 4A7 �4V4 bA:Z % �?��@F %�c.RM@Z 
�%� *Z $N4KTI �Z5Z 5WDT4J�4AK4AI �4T4EQAUKUV8AV NQ:KE CTQ:T4��KA:I 6J8QT8VZ `Q�CWVZ 5EKZ '� �?���F 

?PR.?R%Z 
�R� �Z $NW�I �Z 5JWDI 5Z 5�4N8I 1A 4 VJ8QT[ Q9 EQ�CWV4VKQA 4A7 EQ�CN8�KV[ Q�8T VJ8 T84N AW�D8TU� 0�� 

EQ�CN8V8A8UU T8EWTUK�8 9WAEVKQAU 4A7 WAK�8TU4N �4EJKA8UI $WNN8VKA �08Y 58TK8UF Q9 VJ8 O�8TKE4A 
�4VJ8�4VKE4N 5QEK8V[ @? �?F �?���F ?.%'Z 

�'� )Z $QQN8I 6J8 �4YU Q9 6JQW:JVI �4E�KNN4AI �QA7QAI ?�R%Z 
�c� �Z `4�4NNQI �Z �KVV4T8NNKI 6J8 VJ8QT[ Q9 CTQD4DKNKUVKE 74V4D4U8UI �TQE887KA:U Q9 ���$ ?��cZ 
��� �Z `J8AI �Z5Z �4TT8AI O :Q4N�QTK8AV87 4CCTQ4EJ VQ EQ�CWVKA: Y8NN�9QWA787 U8�4AVKEUI KA� �Z�Z OCV 

�b7ZFI �TQE887KA:U Q9 ?��@ +AV8TA4VKQA4N `QA98T8AE8 QA �Q:KE �TQ:T4��KA:I �+6 �T8UUI `4�DTK7:8I 
?��@Z 

��� OZ �8�JV[4TI �Z5Z 5WDT4J�4AK4AI *[DTK7 CTQD4DKNKUVKE NQ:KE CTQ:T4�UI KA� �Z 04KUJ �b7ZFI 
�TQE887KA:U Q9 ?��c +AV8TA4VKQA4N `QA98T8AE8 QA �Q:KE �TQ:T4��KA:I �+6 �T8UUI `4�DTK7:8I 
?��cZ 

�?M� 5Z �K8VTKEJI �Z5Z �4TT8AI b�V8AUKQA V4DN8U� �8�Q T8N4VKQAU KA NQ:KE CTQ:T4��KA:I 5�0� 
5VQA[DTQQ� 68EJZ �8CQTV �'�?� �?��'FZ 



�??� �Z �WDQKUI *Z �T478I `8TV4KAV[ 4A7 WAE8TV4KAV[ Q9 �4:W8 �AQYN87:8 4A7 :8A8T4NK!87 78C8A78AEK8U KA 
9W!![ 74V4D4U8UI KA� �TQE887KA:U Q9 +AV8TA4VKQA4N (W!![ bA:KA88TKA: 5[�CQUKW�I �Q�QJ4�4I �4C4AI 
?���I CCZ @P�.@%�Z 

�?@� �Z1Z �W74I �ZbZ *4TVI 0Z�Z 0KNUUQAI 5WDL8EVK�8 $4[8UK4A �8VJQ7U 9QT TWN8�D4U87 KA98T8AE8 U[UV8�UI 
�TQE887KA:U Q9 04VKQA4N `Q�CWV8T `QA98T8AE8I ?�c'I CCZ ?McR.?M�@Z 

�?P� �Z (4:KAI �Z *4NC8TAI �AE8TV4KAV[I $8NK89 4A7 CTQD4DKNKV[I KA� �TQE887KA:U Q9 +�`O+���I �QT:4A 
�4W9�4AI �QU ONVQUI ?���Z 

�?%� �Z`Z (KVVKA:I �Q:KE CTQ:T4��KA: QA 4 VQCQNQ:KE4N DKN4VVKE8I (WA74�8AV4 +A9QT�4VKE4 ?? �?���F @M�. 
@?�Z 

�?R� �Z )KAUD8T:I �WNVK�4NW87 NQ:KEU� O WAK9QT� 4CCTQ4EJ VQ T84UQAKA: KA 4TVK�EK4N KAV8NNK:8AE8I 
`Q�CWV4VKQA4N +AV8NNK:8AE8 % �?���F @'R.P?'Z 

�?'� �Z )WAV!8TI �Z �K8UUNKA:I *Z 6JQA8I 08Y 7KT8EVKQAU 9QT WAE8TV4KAV[ T84UQAKA: KA 787WEVK�8 
74V4D4U8UI �TQE887KA:U Q9 ?��? O`� 5+)�1�I ?��?I CCZ ?c�.?�cZ 

�?c� �Z �K8UUNKA:I *Z 6JQA8I �Z )WAV!8TI �4V4D4U8 UWCCQTV 9QT CTQDN8�4VKE �AQYN87:8I �TQE887KA:U Q9 
b�$6��@I 5CTKA:8T �0`5 �QNZ R�M ?��@I CCZ %@?.%P'Z 

�?�� �Z �K98TI OZ �KI 1A VJ8 U8�4AVKEU Q9 TWN8�D4U87 8�C8TV U[UV8�U YKVJ WAE8TV4KAV[I KA� �Z )[UU8AUI �Z 
�4T8748AUI �Z �4A )WEJV �b7UZFI �TQE887KA:U Q9 58EQA7 +AV8TA4VKQA4N `QA98T8AE8 QA �4V4D4U8 
6J8QT[I 5CTKA:8T �8TN4: �0`5 P@'I $TW:8UI $8N:KW�I ?���I CCZ ?M@.??cZ 

�?�� �Z �K98TI �Z5Z 5WDT4J�4AK4AI 6J8QT[ Q9 :8A8T4NK!87 4AAQV4V87 NQ:KE CTQ:T4��KA: 4A7 KVU 
4CCNKE4VKQAUI �Z �Q:KE �TQ:T4�Z ?@ �%F �?��@F PPR.P'�Z 

�@M� �Z5Z �4�UJ�4A4AI 0Z �8QA8I �Z �QUUI �Z5Z 5WDT4J�4AK4AI �TQD�K8Y� O �8�KDN8 CTQD4DKNKUVKE 
74V4D4U8 U[UV8�Z O`� 6T4AU4EVKQAU QA �4V4D4U8 5[UV8�U @@ �PF �?��cF %?�.%'�Z 

�@?� �Z5Z �4�UJ�4A4AI (Z 547TKI �Q78NKA: WAE8TV4KAV[ KA 787WEVK�8 74V4D4U8UI KA� �TQE887KA:U Q9 VJ8 
+AV8TA4VKQA4N `QA98T8AE8 QA �4V4D4U8 b�C8TV 5[UV8�U 4A7 OCCNKE4VKQAU ��b�O��%FI c.� 58CV8�D8T 
?��%I OVJ8AUI )T88E8I �8EVWT8 0QV8U KA `Q�CWV8T 5EK8AE8I �QNZ �R'I 5CTKA:8TI $8TNKAI ?��%I CCZ c@%. 
cPPZ 

�@@� �Z5Z �4�UJ�4A4AI (Z 547TKI �TQD4DKNKUVKE 787WEVK�8 74V4D4U8UI KA� �TQE887KA:U Q9 VJ8 +AV8TA4VKQA4N 
�Q:KE �TQ:T4��KA: 5[�CQUKW� �+��5��%FI +VJ4E4I 0�I �+6 �T8UUI 0Q�8�D8T ?��%Z 

�@P� �Z5Z �4�UJ�4A4AI 0Z 5JKTKI O C4T4�8VTKE 4CCTQ4EJ YKVJ 787WEVK�8 74V4D4U8U YKVJ WAE8TV4KAV[I +bbb 
6T4AUZ QA �AQYN87:8 4A7 �4V4 bA:ZI 4EE8CV87 9QT CWDNKE4VKQA Z 

�@%� �Z�Z �NQ[7I (QWA74VKQAU Q9 �Q:KE �TQ:T4��KA:I 5CTKA:8TI 08Y�QT���QA7QAI ?��cZ 
�@R� �Z 0:I �Z5Z 5WDT4J�4AK4AI �TQD4DKNKUVKE NQ:KE CTQ:T4��KA:I +A9QT�4VKQA 4A7 `Q�CWV4VKQA ?M? �@F 

�?��PF ?RM.@M?Z 
�@'� �Z 0:I �Z5Z 5WDT4J�4AK4AI O U8�4AVKE4N 9T4�8YQT� 9QT UWCCQTVKA: UWDL8EVK�8 4A7 EQA7KVKQA4N 

CTQD4DKNKVK8U KA 787WEVK�8 74V4D4U8UI �Z OWVQ�4V87 �84UQAKA: ?M �@F �?��PF ?�?.@PRZ 
�@c� �Z 0:I �Z5Z 5WDT4J�4AK4AI 5V4DN8 U8�4AVKEU 9QT CTQD4DKNKUVKE 787WEVK�8 74V4D4U8UI +A9QT�4VKQA 4A7 

`Q�CWV4VKQA ??M �?F �?��RF %@.�PZ 
�@�� 0Z 0KNUUQAI �TQD4DKNKUVKE NQ:KEI O+ �QWTA4N @� �?��'F c?.�cZ 
�@�� �Z �4QI �Z 54:QA4UI 6Z 5YK9VI �Z �4TT8AI �Z (T8KT8I �5$� O U[UV8� 9QT 8�EK8AVN[ EQ�CWVKA: �(5I KA� 

�Z �K�I �Z (WTD4EJI OZ 08TQ78 �b7UZFI �TQE887KA:U Q9 VJ8 9QWTVJ +AV8TA4VKQA4N `QA98T8AE8 QA �Q:KE 
�TQ:T4��KA: 4A7 0QA��QAQVQAKE �84UQAKA:I �8EVWT8 0QV8U KA OTVK�EK4N +AV8NNK:8AE8I �QNZ ?@'RI 
5CTKA:8TI $8TNKAI ?��cI CCZ %PM.%%MZ 

�PM� 5Z �QUUI +AVTQ7WEVKQA VQ �TQD4DKNKV[ �Q78NUI OE478�KE �T8UUI 08Y �QT���QA7QAI ?��cZ 
�P?� *Z 5EJ�K7VI �Z �K8UUNKA:I �Z )WAV!8TI �Z $4[8TI `Q�DKAKA: �87WEVKQA D[ �AE8TV4KAV[ YKVJ VJ8 

�QY8T Q9 �4:KEI KA� �TQE887KA:U Q9 �11����I �[QVQI �4C4AI ?��cI CCZ @MR.@@%Z 
�P@� bZ 5J4CKTQI �Q:KE CTQ:T4�U YKVJ WAE8TV4KAVK8U� O VQQN 9QT K�CN8�8AVKA: 8�C8TV U[UV8�UI KA� 

�TQE887KA:U Q9 VJ8 +�`O+ ��PI �KNNK4� �4W��4AI ?��PI CCZ R@�.RP@Z 
�PP� 0Z 5JKTKI 1A 4 :8A8T4NK!87 VJ8QT[ Q9 787WEVK�8 74V4D4U8UI �JZ�Z �KUU8TV4VKQAI `QAEQT7K4 �AK�8TUKV[I 

�QAVT84NI `4A474I OW:WUV ?��cZ 
�P%� �Z5Z 5WDT4J�4AK4AI 1A VJ8 U8�4AVKEU Q9 SW4AVKV4VK�8 �Q:KE �TQ:T4�UI KA� �TQE887KA:U Q9 VJ8 (QWTVJ 

+bbb 5[�CQUKW� QA �Q:KE �TQ:T4��KA:I `Q�CWV8T 5QEK8V[ �T8UUI ?��cI CCZ ?cP.?�@Z 
�PR� �Z5Z 5WDT4J�4AK4AI )8A8T4NK!87 6TK4A:WN4T 0QT� 4A7 `Q�0QT� $4U87 58�4AVKEU 9QT �W4AVKV4VK�8 

�WN8 58V �Q:KE �TQ:T4��KA:I �Q:KE �TQ:T4��KA: �8U84TEJ )TQWC 68EJAKE4N �8CQTV ���)�6����� 
@@I 5[T4EWU8 �AK�8TUKV[I ?���Z 

�P'� *Z 64�4�KI 6Z 54VQI 1�� T8UQNWVKQA YKVJ V4DWN4VKQAI KA� bZ 5J4CKTQ �b7ZFI �TQE887KA:U Q9 VJ8 6JKT7 
+AV8TA4VKQA4N `QA98T8AE8 QA �Q:KE �TQ:T4��KA:I 5CTKA:8TI $8TNKAI ?��'I CCZ �%.��Z 

mailto:R@�.RP@Z


�Pc� *Z 6JQA8I �Z �K8UUNKA:I �Z )WAV!8TI 1A E4WVKQWU CTQD4DKNKUVKE KA98T8AE8 4A7 7894WNV 78V4EJ�8AVI 
OAA4NU Q9 1C8T4VKQAU �8U84TEJ RR �?��RF ?�R.@@%Z 

�P�� �Z*Z �4A b�78AI �W4AVKV4VK�8 787WEVKQA 4A7 KVU ��CQKAV VJ8QT[I �Z �Q:KE �TQ:T4�Z % �?F �?��'F Pc. 
RPZ 

�P�� `Z -4AKQNQI 5Z `8TKI `Z (4NQWVUQUI �Z 5AQ7:T4UUI �Z5Z 5WDT4J�4AK4AI `Z -KE4TKI O7�4AE87 �4V4D4U8 
5[UV8�UI �QT:4A �4W9�4AI �QU ONVQUI `OI ?��cZ 




