
ОДМ 218.3.039-2014

ОТРАСЛЕВОЙ ДОРОЖНЫЙ МЕТОДИЧЕСКИЙ ДОКУМЕНТ

РЕКОМЕНДАЦИИ

ПО ИСПЫТАНИЮ ПЛЁНКООБРАЗУЮЩИХ 

МАТЕРИАЛОВ ПО УХОДУ ЗА СВЕЖЕУЛОЖЕННЫМ 

БЕТОНОМ

ФЕДЕРАЛЬНОЕ ДОРОЖНОЕ АГЕНТСТВО 
(РОСАВТОДОР)

МОСКВА 2014



��������	��	������

����� !"#��

�� ����������� %&'()*+%,� )� %-./012(00%3� %*+(*)*+(00%)*45�

6�����"7�89�*�0�� ���#�� :99(;4<�9�*�0�� ��� ��� �/3=(+>

�� #������  ?./+;(01(,� 0/@20%�*(A012()91A� 1));(B%+/013� 1� 10C

D%.,/=1%00%-%� %&()?(2(01E�1�  ?./+;(01(,� ?.%(9*1.%+/01E�1� )*.%1*(;4C

)*+/�/+*%,%&1;40FA�B%.%-�G(B(./;40%-%�B%.%H0%-%�/-(0*)*+/

	� ������ 0/� %)0%+/011� ./)?%.EH(01E� G(B(./;40%-%� B%.%H0%-%�

/-(0*)*+/�%*� �I�������J�-�� K� ����.

�� ##�����#���#��

J� ������������������L��M�"�������

NN



��������	��	������

�"���$%&��

�� �&;/)*4�?.1,(0(01E���������������������������������������������������������������������������������������� �

�� �%.,/*1+0F(�))F;91����������������������������������������������������������������������������������������

	� �&'1(�?%;%H(01E�������������������������������������������������������������������������������������������� 	

�� �(9%,(0B@(,F(�*.(&%+/01E�9�?;O09%%&./P@5'1,�,/*(.1/;/, �����������������

J� �(9%,(0B/=11�?%�1)?F*/015�1�9%0*.%;5�9/2()*+/�� � � ������������������������ �

�.1;%H(01(����.1,(.�9%..(9*1.%+91�)%)*/+/�,(;9%P(.01)*%3�&(*%00%3

),()1� B;E� 1)?F*/01E� +%B%@B(.H1+/5'(3� )?%)%&0%)*1

� � � ���������������������������������������������������������������������������������������������	

�.1;%H(01(����.1,(.�./)2O*/�+(;1210� ���� �1����	 ����������������������������������� �J

�.1;%H(01(�#��(9%,(0B/=11�?%�*(A0%;%-11�0/0()(01E�� � � ������������������� ��

�1&;1%-./D1E������������������������������������������������������������������������������������������������������ 		

NNN



��������	��	������

�������#�M�����$��M�������Q����M���� ����

��'"(�&�%)���*"�� *+,%&�-�*!.&'""/�%01-2�3�(%,���%!"#�*" �

13"�1�0%� #�$�1!"$�&&+(�/�,"&"(

4� �/!% ,5�*��(�&�&�6

���� �/)*%E'13� %*./);(+%3� B%.%H0F3� ,(*%B12()913� B%9@,(0*� 8B/C

;((�� � ���>� ./)?.%)*./0E(*)E� 0/� 1)?F*/01(� ?;O09%%&./P@5'1A� ,/*(.1/C

;%+� 0/� +%B0%3� %)0%+(� 8B/;((� � � ���>� ?%� @A%B@� P/� )+(H(@;%H(00F,� =(C

,(0*0F,� &(*%0%,� ?%9.F*13� 1� %)0%+/013� /+*%,%&1;40FA� B%.%-� 8B/;((� � �

B%.%H0F,� &(*%0%,>� 1� 9%09.(*1P1.@(*� 1� ./P+1+/(*� %*B(;40F(� ?%;%H(01E�

B(3)*+@5'1A� 0%.,/*1+0%�*(A012()91A� B%9@,(0*%+� 8��� R���			������<�

S�T�S��T>�

���� �%;%H(01E� 0/)*%E'(-%� ���� .(9%,(0B@(*)E� 1)?%;4P%+/*4� ?.1�

)*.%1*(;4)*+(<� .(,%0*(� 1� .(9%0)*.@9=11� ,%0%;1*0FA� =(,(0*%&(*%00FA�

?%9.F*13� 1� %)0%+/013� /+*%,%&1;40FA� B%.%-<� /� */9H(� /0/;%-120FA� ?%�

@);%+1E,�U9)?;@/*/=11� ,%0%;1*0FA�1� )&%.0%�,%0%;1*0FA�&(*%00FA� 8H(C

;(P%&(*%00FA>� )%%.@H(013<� 1PB(;13�1�9%0)*.@9=13� 8/U.%B.%,0FA�?%9.FC

*13<� )&%.0FA� B%.%H0FA� 1� /U.%B.%,0FA� ?;1*<� ,%)*%+<� &%.*%+%-%� 9/,0E<�

*.%*@/.0%3�?;1*91<�U;(,(0*%+�+%B%%*+%B/<�&/.4(.0FA�%-./HB(013�1�B.�>�

��	� �/)*%E'13� ���� ./P./&%*/0� +� )%%*+(*)*+11� )� ?%;%H(01E,1� S�T<�

S� T�B;E�B%&.%+%;40%-%�1)?%;4P%+/01E�

�.1�+9;52(011�B/00%-%� ����+�9%0*./9*<� *(0B(.0@5�1;1�?.%(9*0@5�

B%9@,(0*/=15<�+�B%-%+%.�?%B.EB/�1;1�+�B%9@,(0*F�)/,%.(-@;1.@(,FA�%.C

-/01P/=13� 8���><� +F?%;0(01(� *.(&%+/013� ���� )*/0%+E*)E� %&EP/*(;40F,�

9�?.1,(0(015� +)(,1� @2/)*+@5'1,1� +� ?(.(21);(00FA�B%9@,(0*/A� )*%.%C

0/,1�

�



��������	��	������

7� �"�(%,�#&+��  +!'�

#�0/)*%E'(,� ����1)?%;4P%+/0F�0%.,/*1+0F(� ))F;91�0/�);(B@5'1(�

B%9@,(0*FV

W���� �� J��������	� :,@;4)11� &1*@,0F(� B%.%H0F(�� �(A012()91(�

@);%+1E

W���� �� JJ��������� �(,(0*F� B;E�*./0)?%.*0%-%� )*.%1*(;4)*+/�� �(AC

012()91(�@);%+1E

W���� ������������ �1)*(,/� )*/0B/.*%+� &(P%?/)0%)*1� *.@B/�� �%H/.%��

+P.F+%%?/)0%)*4� +('()*+� 1� ,/*(.1/;%+�� �%,(09;/*@./�?%9/P/*(;(3� 1� ,(C

*%BF�1A�%?.(B(;(01E

W����	�������� �(,(0*F���(*%BF�%?.(B(;(01E�?.(B(;/�?.%20%)*1�?.1�

1P-1&(�1�)H/*11

W����R�R	�������,()1�&(*%00F(�� �(A012()91(�@);%+1E

W���� �����R�� �/*(.1/;F� ;/9%9./)%20F(�� �(*%BF� %?.(B(;(01E�

@);%+0%3�+EP9%)*1

W�����R	I��	� �()%9�B;E�)*.%1*(;40FA�./&%*�� �(A012()91(�@);%+1E

W���� ��R��RJ� #1)9%P1,(*.F� B;E� %?.(B(;(01E� @);%+0%3� +EP9%)*1�

;/9%9./)%20FA�,/*(.1/;%+�� �(A012()91(�@);%+1E

W���� ���R���J��%.*;/0B=(,(0*�1�X;/9%?%.*;/0B=(,(0*�� �(A012)91(�

@);%+1E

W���� ����������� �(*%0F�� �(*%BF� %?.(B(;(01E� ?.%20%)*1� ?%�

9%0*.%;40F,�%&./P=/,

W���� ����������� �,()1�&(*%00F(�� �(*%BF�1)?F*/013

W���� ����I�RI� �@,/-/� D1;4*.%+/;40/E� ;/&%./*%.0/E�� �(A012()91(�

@);%+1E

W���� ��JIR�J��	� �.(B)*+/� ,%5'1(� )10*(*12()91(� 1� +('()*+/�

?%+(.A0%)*0%�/9*1+0F(�� �(*%BF� %?.(B(;(01E� 9%0=(0*./=11� +%B%.%B0FA�

1%0%+�

�



��������	��	������

W�����	I�	�����/./D10F�0(D*E0F(�*+O.BF(�� �(A012()91(�@);%+1E

W���� �	R	������� #%B/� B;E� &(*%0%+� 1� )*.%1*(;40FA� ./)*+%C

.%+�� �(A012()91(�@);%+1E

W���� �JR����	� �/*(9)F�)10*(*12()91(�� �(*%B�%?.(B(;(01E�)%B(.H/C

01E�)@A%-%�+('()*+/

W���� �I	����	� �*(9;%�� �(*%BF�%?.(B(;(01E�9%UDD1=1(0*%+�0/?./+C

;(00%-%�?.%?@)9/01E�1�%*./H(01E�)+(*/

W���� �II		������ �(*%0F� *EHO;F(� 1� ,(;9%P(.01)*F(�� �(A012()91(�

@);%+1E

W�����R��I��I��(*%0F���./+1;/�?%B&%./�)%)*/+/

W������IJJ�����/*(9)F�9/@2@9%+F(�� �?.(B(;(01(�YZ

W���� 	���	��I� �%.%-1� /+*%,%&1;40F(�� �(*%B�%?.(B(;(01E�9%UDD1C

=1(0*/�)=(?;(01E�9%;()/�/+*%,%&1;E�)�B%.%H0F,�?%9.F*1(,

W����	�R�������� �(,(0*F�� �(*%BF�1)?F*/013�)�1)?%;4P%+/01(,�?%��

;1D./9=1%00%-%�?()9/

W���� 	��	������� �/*(.1/;F� ;/9%9./)%20F(�� �?.(B(;(01(� ,/))%+%3�

B%;1�0(;(*@21A�+('()*+

��� 	���			������� �+%B� ?./+1;�� �+*%,%&1;40F(� B%.%-1�� �9*@/;1P1C

.%+/00/E�.(B/9=1E���1�����J�����J[

��� R���			������� �+%B� ?./+1;�� �+*%,%&1;40F(� B%.%-1�� �9*@/;1P1C

.%+/00/E�.(B/9=1E���1��	��I��	��J

8� �/2���*"!"$�&�6

	��� �%+.(,(00/E�*(A0%;%-1E�)*.%1*(;4)*+/�=(,(0*%&(*%00FA�?%9.FC

*13� 1� %)0%+/013� /+*%,%&1;40FA� B%.%-� ?.(B@),/*.1+/(*� %&EP/*(;40@5�

%?(./=15� @A%B/�P/� )+(H(@;%H(00F,� B%.%H0F,� &(*%0%,<� ?.1P+/00@5� P/C

'1'/*4�(-%�%*�?%*(.4�+%BF�P/*+%.(01E�+�.(P@;4*/*(�1)?/.(01E<�?%BB(.H1�

	



��� �749:8:;8<=7;4>

#%,5�  ,%/�!5&+(� �� "�&"�"�&+(� ,�(*��%,1�&"=#!%$&" ,&+?� ��$�(� ,#��@

��&�6�/�,"&%�#�'"& ,�1')��:

� .1 , (2 /01E

�� �+(H(@;%H(00F3�B%.%H0F3�&(*%0�� �./)?.(B(;O00/E�1�@?;%*0O00/E�&(*%00/E�

),()4�?%);(�%&./&%*91� ?%+(.A0%)*1�8%*B(;91<�P/-;/H1+/01E<� 0/0()(01E� 1)9@))*+(00%3�

X(.%A%+/*%)*1>�B%�0/.(P91�B(D%.,/=1%00FA�X+%+�)�?%,%'45�/;,/P0%-%�10)*.@,(0*/�

�� �%*(.E� +%BF� P/*+%.(01E� B%.%H0F,� &(*%0%,<� %)%&(00%� +� ./00(,� +%P./)*(<�

)01H/(*� (-%� ?.%20%)*4� 1<� +� &%;4X(3� )*(?(01<� ,%.%P%)*%39%)*4� 1� 9%..%P1%00@5� )*%3C

9%)*4<� @+(;121+/(*�@)/B9@<� 2*%�?.%E+;E(*)E<�?.(HB(�+)(-%<�+�+(.A0(,�);%(�,%0%;1*0%-%�

?%9.F*1E�1;1�%)0%+/01E�

8:7� �"#��(�&&+�� (��"*��6,�6� *"� 13"�1�0%�  #�$�1!"$�&&+(� �"�"$@

&+(� /�,"&"(� *���1 (%,��#%-,� � *"!50"#%&���  #�,!+3� ���� &%� " &"#� �

#"�&+3� �� *�� �?� *%�%A�&"#� �B�!�� !%,�' "#C� "/�%01-2�3� #� *�")�  � �

A"�(��"#%&�6� &%� *"#��3&" ,��  #�$�1!"$�&&"D"� /�,"&%� 0%2�,&+?� #"�"@

&�*�"&�)%�(+?C� &"C� "�&"#��(�&&"C�*%�"*�"&�)%�(+?C�  !"?� ��%!���= �*!.&@

'1�:

� .1 , (2 /01E

�� �.%=())� D%.,1.%+/01E� ?;O091� 0/� ?%+(.A0%)*1� )+(H(@;%H(00%-%� &(*%0/� ?.%C

1)A%B1*�+� .(P@;4*/*(<� -;/+0F,�%&./P%,<� +F)FA/01E� +%B0FA�./)*+%.%+����<� /�*/9H(�+�

.(P@;4*/*(� ?.%?1*91� 1,1� +(.A0(-%� );%E� *+(.B(5'(-%� &(*%0/<� /&)%.&=11� %*9.F*F,1�

9/?1;;E.0F,1�?%./,1�)+(H(@;%H(00%-%�&(*%0/�

�� �/.%?.%01=/(,%)*4�?;O091� � � (O� )?%)%&0%)*4�?.%?@)9/*4�+%BE0F(�?/.F�+);(BC

)*+1(�./P01=F�?/.=1/;40FA�B/+;(013�?%B�1�0/B�?;O09%3�?.1�?%)*%E00%,�/*,%)D(.0%,�

B/+;(011�+%PB@A/�

	� �+(*;F3�=+(*�?;O091�?%P+%;E(*�)01P1*4�0/-.(+� ?%+(.A0%)*1�?%9.F*1E�1;1�%)C

0%+/01E� ?%B� B(3)*+1(,� )%;0(20%3� ./B1/=11� 1� @,(04X1*4� .1)9� ?%E+;(01E� @)/B%20FA�

1;1�*(,?(./*@.0FA�*.('10�

�� �(.(A%B�0/�+%B0F(�./)*+%.F���� �%*���� �0/�%)0%+(�%.-/012()91A� ./)*+%.1C

*(;(3�8;/9%+<� ),%;�*1?/�6�%,/.%;47<� 6�@P&/));/97�1�*�?�>�&F;�%&@);%+;(0�*(A012()91C

,1� 1� U9%;%-12()91,1� ?.1210/,1<� 0(%&A%B1,%)*45� %&()?(21*4� ?/.%?.%01=/(,%)*4

>



����749:8:;8<=7;4>

?;O0%9<� %&./P@(,FA� ?%);(� 0/0()(01E� ���� 0/� ?%+(.A0%)*1� )+(H(@;%H(00%-%� &(*%0/<�

?%H/.%+P.F+%&(P%?/)0%)*4�1�P/'1*@�./&%*019%+�1�%9.@H/5'(3�).(BF�

8:8� 	"�&+�� �% ,#"�+� ���� �"!$&+� "/!%�%,5� &�"/3"��(+(�� ,�3&"@

!"D�E� '�(��  #"? ,#%(�� �#60'" ,5-C� "�&"�"�&" ,5-�C� *"0#"!6-2�(� �

�%#&"(��&"� �% *����!6,5� �3�*"� *"#��3&" ,��  #�$�1!"$�&&"D"� �"�"$&"D" �

/�,"&%C� #� ,"(�E� !�C�  � *"("25-�  *�)�%!�0��"#%&&+3� (%F�&C� (�3%&�0("# �

�� ��� ,#�(%!"?�(�3%&�0%)�������G9:4888;:7;47C����!"$�&���	�:

���� &%� *"#��3&" ,��  #�$�1!"$�&&"D"� /�,"&%� �"!$&+�  "0�%#%,5 �

 *!"F&"?C� /�0� �%0�+#"#C� "�&"�"�&+?�  !"?C� "/!%�%-2�?� �" ,%,"E&+( �

 )�*!�&��(�  � /�,"&"(C�E,"/+� "3�%&6,5��D"�#�,�E�&���&��(�&���79�  1,"'��# �

1 !"#�63C�� '!-E%-2�3��#�$�&���*" ,�"�E&"D"�,�%& *"�,%�:

	"�&+���% ,#"�+�����*���&%&� �&���&���"!$&+� ,�'%,5� �*"#��3&"@

 ,��  #�$�1!"$�&&"D"� /�,"&%�*���1'!"&�� *"#��3&" ,�� *"'�+,�6� �!�� " &"@

#%&�6��"�8;� H":

�.�1, (2/01(� � �#�@);%+1EA�)*.%1*(;4)*+/�=(,(0*%&(*%00FA�?%9.F*13�1;1�%)0%C

+/013�)�&%;((�+F)%91,�@9;%0%,�8���	���			������><�);(B@(*�1)?%;4P%+/*4�&%;((�+EP91(�

./)*+%.F� ���� 1;1� 1)?%;4P%+/*4� *(A0%;%-15� @A%B/� )� 1)?%;4P%+/01(,� .@;%00FA� 1;1�

)F?@21A�@+;/H0E(,FA�,/*(.1/;%+�8���R���			������>�

8:>� IAA�',�#&" ,5� ���� 3%�%',���01-,� #"�"1���$�#%-2�?�  *"@

 "/&" ,5-C� "*����!6�("?� #�!�E�&"?� 1��!5&+3� #"�"*",��5�  #�$�1!"$�&@

&"D"�/�,"&%��G�;�C���0%2�,&+(�'"JAA�)��&,"(� ���	�

	�!�E�&%�1��!5&+3� #"�"*",��5C� ����� � �%/ "!-,&%6�#�!�E�&%��'DB(7�: �

�&%�3%�%',���01�,C� &% '"!5'"�  &�0�!" 5�  "���$%&��� #"�+� #� (�!'"0��&�@

 ,"?� /�,"&&"?�  (� �� #� ��01!5,%,�� � *%��&�6�  � ���&�)+� *!"2%��� *"#��3@

&" ,��  #�$�1!"$�&&"D"�/�,"&%�0%�"*����!.&&+?�*���"��#��(�&��#�1 !"#�@

63� 13"D"���$%�'"D"�'!�(%,%�*" !�� �.�"/�%/",'�����:

K%2�,&+?� '"JAA�)��&,� ���C� ���	� � � ",&" �,�!5&%6� #�!�E�&%� ��"!� �

�!��*�")�&,+�:� �&%�*"'%0+#%�,C� '%'%6�E% ,5�#"�+�&�� � *%��!% 5��0�  #�$�@

1!"$�&&"D"� /�,"&%�*" !�� "/�%/",'�� �D"� *"#��3&" ,�� ����*"� ",&"F�&�-
L



��������	��	������

9� +%B%?%*(.E,� 9%0*.%;40%-%� %&./P=/� &(P� @A%B/�?.1� *+(.B(011� +� %B01A� 1�

*(A�H(�@);%+1EA�)@A%-%�1�H/.9%-%�9;1,/*/�P/�%?.(B(;O00F3�?(.1%B�+.(,(C

01�

 );%+1E� 1)?F*/01E� ���� 8)%)*/+F� &(*%0/<� .(H1,� )@A%-%� 1� H/.9%-%�

9;1,/*/<�+.(,E�*+(.B(01E�%&./P=%+�B%�1)?F*/01E�1�1A�D%.,/>�@)*/0%+;(0F�

+�)%%*+(*)*+@5'1A�./PB(;/A�����

� .1,(2/01(� � � �)?%;4P%+/01(�%*0%)1*(;40%3�+(;1210F� ���� � 8+� )./+0(011� )�&(C

*%0%,�&(P�@A%B/>�?%P+%;E(*�1)?%;4P%+/*4�B;E� (O�%?.(B(;(01E�0(�*%;49%� ,%B(;40F3� )%C

)*/+� ,(;9%P(.01)*%3� &(*%00%3� ),()1<� 9/9� ?.(B?1)F+/(*� ���� B;E� %?.(B(;(01E� ���	� �

0%�*/9H(�)%)*/+�&(*%0/<�1)?%;4P@(,F3�0/�9%09.(*0%,�%&\(9*(�)*.%1*(;4)*+/�

	�J� �)?F*/01(�����%)@'()*+;E5*�?.1�+A%B0%,<�%?(./=1%00%,<�10C

)?(9=1%00%,� 1� ?.1O,%20%,� 9%0*.%;(� 9/2()*+/� )*.%1*(;4)*+/� =(,(0*%&(C

*%00FA�?%9.F*13�1�%)0%+/013�/+*%,%&1;40FA�B%.%-�8�.1;%H(01(�#>�

	�I� �(9%,(0B/=11�0/)*%E'(-%� ����0/?./+;(0F�0/�?%+FX(01(�9/2(C

)*+/� 1� UDD(9*1+0%)*1� )*.%1*(;4)*+/�=(,(0*%&(*%00FA� ?%9.F*13� 1� %)0%C

+/013� /+*%,%&1;40FA� B%.%-� P/� )2O*� @01D19/=11� 1)?F*/013� 1� @*%20(01E�

?%9/P/*(;(3� 9/2()*+/� ���<� -/.,%01P/=11� ,(*%B%+� 1)?F*/01E� 1� *.(&%+/C

013�)�)%+.(,(00F,1�P/.@&(H0F,1�/0/;%-/,1�

>� ��'"(�&�1�(+��,��/"#%&�6�'�*!.&'""/�%01-2�(�(%,���%!%(

���� ���� B%;H0F� ?%P+%;E*4� 1)?%;4P%+/*4� B;E� 1A� 0/0()(01E� 0/� ?%C

+(.A0%)*4� )+(H(@;%H(00%-%� B%.%H0%-%� &(*%0/� )%+.(,(00F(� ,/X10F� 1�

,(A/01P,F� 1� %&()?(21+/*4� +%P,%H0%)*4� ,(A/01P1.%+/00%-%� 0/0()(01E�

����&(P�%)*/0%+91�1�?.%,F+91� D%.)@0%9�0(� ,(0((<�2(,�+�*(2(01(� ),(0F�

8�.1;%H(01(�#>�

���� �(9%,(0B@(,/E� +(;1210/� @);%+0%3� 8*(A012()9%3>� +EP9%)*1� +%BC

0%-%� ./)*+%./� ���� ?%� *(A012()9%,@� +1)9%P1,(*.@� *1?/�#���� 0(� B%;H0/�

?.(+FX/*4��J�)�8?.1�*(,?(./*@.(�+%PB@A/�8��]�>�^�>�1�&F*4�0(�,(0((� �J� )�

�



����749:8:;8<=7;4>

	"�&+?� �% ,#"������&�� �"!$�&�  "���$%,5�'�1*&+��E% ,�)+� ��%0(�@

�"(�/"!��� ��� �((����*" ,"�"&&�3�#'!-E�&�?:

�.�1, (2/01(� � � �.1� +(;1210(�@);%+0%3�+EP9%)*1�+%B0FA� ./)*+%.%+�����&%;((�

�J� )� +%P./)*/(*� +(.%E*0%)*4� 0(+%P,%H0%)*1� 1)?%;4P%+/01(,� D%.)@0%9� )%+.(,(00FA�

,/X10�1� ,(A/01P,%+�B;E�1A�,(A/01P1.%+/00%-%�./)?.(B(;(01E�?%�?%+(.A0%)*1�?%9.FC

*1E<�?.1�+EP9%)*1�,(0((� �J� )�� �%*(9/01E�����)�?%+(.A0%)*1�?.1�,101,/;40FA�@9;%0/A�

?%9.F*1E�

>:8� 	"�&+�� �% ,#"�+� ���� �"!$&+� /+,5� 1 ,"?E�#+(�� *�",�#� �% @

*%�%���%0��!�&�6��&%�*%�%A�&+��B�!��!%,�' +� ��#"�1�*���,�%& *"�,��"#%@

&�����3�%&�&���#�,�E�&���D%�%&,�?&"D"� �"'%:

����&�� �"!$&+� �(�,5� *��0&%'"#� �%  !"�&�6� �" %�'%��!�C� &%"/"�",C �

 '"*!�&�6� #"�+� #� &�$&�?� E% ,�� .('" ,��  � ����C� &�1 ,�%&�(+3� *"#,"�@

&+(�*���(�F�#%&��(:

�"*1 ,�(" ,5� *"6#!�&�6� �%  !"�&�6� ���C� �D"� A"�(+� ��  *" "/+ �

1 ,�%&�&�6� �"!$&+� /+,5� 1'%0%&+� #� &"�(%,�#&+3� �"'1(�&,%3� �#�  "",#�,@

 ,#1-2�3� ���� �� ��:�C� #� ��'"(�&�%)�63� *"� *��(�&�&�-� �� #� �"D"#"��� *"@

 ,%#'�� �&%*��(��C� #"0("$&" ,5� �� ��$�(� *"#,"�&"D"� *���(�F�#%&�6� �!6 �

#"  ,%&"#!�&�6� "�&"�"�&" ,�� ���C� "D�%&�E�&&"�� �%0/%#!�&��� #"�"?� � �

���=

>:>� 	�!�E�&%� 1��!5&+3� #"�"*",��5�  #�$�1!"$�&&"D"� (�!'"0��&�@

 ,"D"� /�,"&%� ����� � "*����!6�(+3� *"� (�,"��'�� *:� L:M� &% ,"62�D"� ���C �

�"!$&%�/+,5�(�&���LL;�DB( �� �;C;LL� DB (7�C�&"�&��(�&��� 4;;�DB( � � N8O=NGOC� N4;O=�

N4>O:

�.�1, (2/01(� � � �/.%?.%01=/(,%)*4� );%E� ���� %&()?(21+/(*)E� ?.1� +(;1210(�

���� �&%;((� ����-_,��

>:L� 	�!�E�&%� 0%2�,&"D"� '"JAA�)��&,%� ���� �� *"(�C� "*����!6�(%6 �

*"� (�,"��'�� *:� L:M�&% ,"62�D"� ���C� �"!$&%�/+,5� /"!��� ;C9;C� &"�&�� /"!�� �

;C<L� N8O=NGO:

G



��� �749:8:;8<=7;4>

� .1 , (2 /01( � � � �/.%?.%01=/(,%)*4� );%E� ����%&()?(21+/(*)E� ?.1�+(;1210(�P/C

'1*0%-%�9%UDD1=1(0*/����	 � ,(0((��<�J�

>:M� ��'"(�&�1�, 6C� E,"/+� *��(�&6�(+�� ����  "",#�, ,#"#%!�� "/"@

�(�,��/1�(+(�*"'%0%,�!6(��3�JAA�',�#&" ,�C�PQ;R� �� � ��	�

���� J,"(C� *���(12� ,#�&&"�� 0&%E�&��� �(��,� #�!�E�&%� � ���� � � !� �

����1�"#!�,#"�6�,�,��/"#%&�6(�*"�#�!�E�&��PQ;R� ��&��1�"#!�,#"�6�,�*" �

� ��	� � ,"� *��(�&�&��� ���� �"*1 '%�, 6� #�  "",#�, ,#���  � �:� L:4>C� � !� �

&%"/"�",C�����1�"#!�,#"�6�,�,��/"#%&�6(�*"� � *"(� ��&��1�"#!�,#"�6�,�*" �

�*"(C�,"��%&&+?�����*��(�&6,5�&����'"(�&�1�, 6:

>:G� ����"�� A"�(��"#%&�6� #"�"&�*�"&�)%�("D"�  !"6� ���� &%� *"@

#��3&" ,��  #�$�1!"$�&&"D"� /�,"&%�#� !%/"�%,"�&+3�1 !"#�63C� *��� ,�(*�@

�%,1��� #"0�13%� *!- � �7;S7��T�� �� ",&" �,�!5&"?� #!%$&" ,�� &�� (�&�� �

LL� HC� "*����!6�(+?� *"� (�,"��'�� *:� L:9� &% ,"62�D"� ���C� &�� �"!$�&� *��@

#+F%,5� � �E% "#:

� .1 , (2 /01( � � � �%� 1)*(2(011�U*%-%� ?(.1%B/<� ���<� 0/0()O00F3�0/� ?%+(.A0%)*4�

)+(H(@;%H(00%-%� &(*%0/<� B%;H(0� 0(�*%;49%�P/'1'/*4� (-%�%*�10*(0)1+0%-%� 1)?/.(01E�

+;/-1<� 0%� */9H(� ?.(?E*)*+%+/*4� ?.%0190%+(015� +;/-1� 1P+0(� 8%*� B%HBE>� 1� 0(� B%;H(0�

./P.@X/*4)E�B%HBO,�

����"�� *"!&"D"� #+ +3%&�6�����  � "/�%0"#%&��(�  ,"?'"D"� '� (�3%&�@

E� '�(� #"0��? ,#�6(�  !"6� &%� *"#��3&" ,�� /�,"&%� #� 1'%0%&&+3� ,�(*��%@

,1�&"=#!%$&" ,&+3�1 !"#�63�&���"!$�&�*��#+F%,5� �� �E% "#:

� .1 , (2 /01( � � � �%� 1)*(2(011�U*%-%� ?(.1%B/<� ���<� 0/0()O00F3� 0/�?%+(.A0%)*4�

)+(H(@;%H(00%-%�&(*%0/<� 0(�B%;H(0�?.1;1?/*4� 9� )%?.19/)/(,F,� )� 01,� ?%+(.A0%)*E,�

8X10/,�9%;O)�0/.(P219/�B(D%.,/=1%00FA�X+%+<�%&@+1�1�?.�>�

���� � *"!50"#%&��� #"�&+3� �% ,#"�"#� ����#� 1 !"#�63�&�0'�3� *"!"@

$�,�!5&+3�,�(*��%,1��#"0�13%��*��� ,�(*��%,1���#"0�13%��"� *!- � 4;� T�C�# �

" �&&�=#� �&&�?� *���"�� D"�%�� ��'"(�&�1�, 6� �"*"!&�,�!5&"� "*����!�,5 �

,%'$�� #��(6� A"�(��"#%&�6� #"�"&�*�"&�)%�("D"�  !"6� �� *"!&"D"� #+ +3%@

&�6�����#�1'%0%&&+3�1 !"#�63:

�



��������	��	������

���� �&./P%+/00/E� 0/� ?%+(.A0%)*1� &(*%0/� ?;O09/� ���� 0(� B%;H0/�

@,(04X/*4�9%UDD1=1(0*� )=(?;(01E�9%;()� /+*%,%&1;E�)�=(,(0*%&(*%00F,�

?%9.F*1(,�B%�P0/2(01E<�,(0((�+(;1210F��<�J�8?%�?��J�R>�

���� ����0(�B%;H0F�@A@BX/*4�9/2()*+%�&(*%0/�?%9.F*1E�1;1�%)0%C

+/01E<�+�*%,�21);(<�+�(-%�?%+(.A0%)*0%,�);%(�

����� �(9%,(0B@(,/E� +(;1210/� +%B%.%B0%-%� ?%9/P/*(;E� +%B0FA� ./)C

*+%.%+�����B%;H0/�)%)*/+;E*4�YZ�`�R<�����<��

����� �(9%,(0B@(,F(� 9� ?.1,(0(015� ���� B%;H0F� 1,(*4� )+(*;F3�

=+(*<�%*�&(;%-%�B%�)+(*;%�9%.120(+%-%�

�(9%,(0B@(,/E� +(;1210/� 9%UDD1=1(0*/� %*./H(01E� )+(*/� %*� ?%+(.AC

0%)*1� );%E� ���<� %?.(B(;E(,%-%� ?%� ,(*%B19(� ?�� J���<� B%;H0/�&F*4� &%;((�

I��a�S	T�SRT�

����� �(9%,(0B@(,/E�*(,?(./*@./�+)?FX91�?%;0%)*45� )D%.,1.%+/0C

0%-%� );%E� ���� 8?%;0%)*45� +F)@X(00%-%� );%E>� B%;H0/� &F*4� +FX(�

�I��^�<�*(,?(./*@./�+%)?;/,(0(01E�� �	���^��S	T�SRT<�S�T�S��T�

���	� #%B0F(� ./)*+%.F� ���� B%;H0F� &F*4� ?%H/.%�<� +P.F+%&(P%?/)C

0F,1<�0(*%9)120F,1<�0(�B%;H0F�%9/PF+/*4�+.(B0%(�+;1E01(�0/�%9.@H/5C

'@5� ).(B@� 1� PB%.%+4(� ./&%*019%+� ?.1� )%&;5B(011� ?./+1;� *(A0191� &(PC

%?/)0%)*1�

�.(B(;40%�B%?@)*1,F(�9%0=(0*./=11�?/.%+� ./)*+%.%+�����+�+%PB@C

A(�1� )%%*+(*)*+@5'1(�?./+1;/�*(A0191�&(P%?/)0%)*1�B%;H0F�&F*4�@9/P/C

0F� +� )%?.%+%B1*(;40%3� B%9@,(0*/=11� 8+� .(9%,(0B/=1EA� ?%� ?.1,(0(015�

���<�����1�?.�>�

L� ��'"(�&�%)���*"�� *+,%&�-���'"&,�"!-�'%E� ,#%����

J��� �(A012()9@5� 8@);%+0@5>�+EP9%)*4� ����%?.(B(;E5*� )� ?%,%'45�

+1)9%P1,(*./�#����?%�W������R�<�W���������

�



����749:8:;8<=7;4>

� .1 , (2 /01(� � � �(*%B� P/9;52/(*)E� +� %?.(B(;(011� +.(,(01� 1)*(2(01E� +%B0%-%�

./)*+%./���� �2(.(P�9/;1&.%+/00%(�%*+(.)*1(�B1/,(*.%,��� ,,� 1P�O,9%)*1�?.1&%./�P/C

B/00%-%� %&\O,/� 1� D%.,F� +� 0%.,1.@(,FA� ;/&%./*%.0FA� *(,?(./*@.0%�+;/H0%)*0FA�

@);%+1EA�

L:7� �%  "#1-� �"!-� &�!�,1E�3� #�2� ,#� ���� � 13"D"� *�"�1',%� �

"*����!6-,�*"� �����7LG;<C������84<8<C������ �� L7479� �!�� �&+(��(�,"@

�%(�C�1'%0%&&+(��#�,�3&�E� '"?��"'1(�&,%)���&%�(%,���%!:

� .1 , (2 /01(� � � �(*%B� P/9;52/(*)E� +� %?.(B(;(011� ,/))%+%3� B%;1� ��� � ?%);(�

+F?/.1+/01E� 1P� 0(-%� +%BF� +� P/B/00FA� @9/P/00F,1� B%9@,(0*/,1� *(,?(./*@.0%C

+;/H0%)*0FA�@);%+1EA�

L:8� ��(*��%,1�1� # *+F'�� �� #" *!%(�&�&�6� ���� "*����!6-,� *" �

����� 47:4:;>>:

� ��1 , (2 /01E

�� �(,?(./*@./�+)?FX91�./)*+%./���� �� �0/1,(04X/E�*(,?(./*@./<� ?.1� 9%*%.%3�

+� .(-;/,(0*1.%+/00FA� @);%+1EA� 1)?F*/013� ?/.F� 0/B� (-%� ?%+(.A0%)*45� )?%)%&0F�

+)?FA1+/*4� +� +%PB@A(� %*� 1)*%2019/� P/H1-/01E�� �;/,(00%-%� -%.(01E� ?.1� U*%,� 0(�

0/&;5B/(*)E�

�� �(,?(./*@./� +%)?;/,(0(01E� ���� � � 0/1,(04X/E� *(,?(./*@./<� ?.1� 9%*%.%3� +�

@);%+1EA� 1)?F*/013� ?.1� +%PB(3)*+11� 0/� 0(-%� 1)*%2019/�P/H1-/01E� 0/&;5B/(*)E� +%)C

?;/,(0(01(� 8?;/,(00%(� -%.(01(� +('()*+/<� 101=11.%+/00%(� 1)*%2019%,� P/H1-/01E� 1�

?.%B%;H/5'(()E�?%);(�(-%�@B/;(01E>�

L:>� � �,"�� "*����!�&�6� "�&"�"�&" ,�� #"�&+3� �% ,#"�"#� ���� 0%@

'!-E%�, 6�#�#�01%!5&"(�"*����!�&��U

= � D�%&�)+� (�$�1�#"�"?� �� ",��!�#F�? 6�E% ,5-� ���� �!�� (�$�1� E%@

 ,6(���% ,#"�%������%0&"?�"'�% '�� �*"�)#�,1��� �D"��&,�& �#&" ,��V

= � &%!�E�6� ",��!5&+3�E% ,�)�!%,�' "#� �!�� *%�%A�&"#� �%0(��"(� /"!�� �

��� �((:

�%  !"�&��� ���� "*����!6-,� *"� �D"� #&�F&�(1� #��1� #� 0%'�+,"( �

L;;� (!� (��&"(� )�!�&���� #� !%/"�%,"�&+3� ,�(*��%,1�&"=#!%$&" ,&+3

��



��������	��	������

@);%+1EA<�1)9;52/5'1A�,(A/012()9%(�+%PB(3)*+1(�8+1&./=15<�+)*.EA1+/C

01(<�?(.(,(X1+/01(�1�?.�>�1�?%?/B/01(�?.E,%-%�)%;0(20%-%�)+(*/�

�/;121(� 9.@?0FA� 2/)*1=� +� +%B0%,� ./)*+%.(� ���� %=(01+/5*� +1P@C

/;40%� 1� )� ?%,%'45� %?.(B(;(01E� %)*/*9/� 0/� )1*(� )� B1/,(*.%,� E2(391�

��� �,,�

�.%,(� U*%-%<� .(9%,(0B@(*)E� %?.(B(;E*4� ?;%*0%)*4� ./)*+%./� ���� +�

+(.A0(3� 8+(.A01(� �J��,;>� 1� 01H0(3� 801H01(� �J��,;>� 2/)*EA� ,(.0%-%� =1C

;10B./�80/?.1,(.<�+P+(X1+/01(,�&59)%+� )�?.%&/,1�1;1� )�?%,%'45� /.(%C

,(*./�+�%*%&./00%3�1P�@9/P/00%3�2/)*(3�?.%&/A>�� �/P01=/�+�@9/P/00FA�?%C

9/P/*(;EA�?;%*0%)*1�����0(�B%;H0/�&F*4�&%;((���a�

J�J� #(;1210@�+%B%.%B0%-%�?%9/P/*(;E�%?.(B(;E5*�?%�W���� ��JIR�J<�

W���� ��IJJ� 1;1� B.@-1,� @9/P/00F,� ?.%1P+%B1*(;(,� +� *(A012()9%3�B%9@C

,(0*/=11�,(*%B%,�

J�I� #(;1210F� bcd�e� 1� �?%,� %?.(B(;E5*�+�@);%+1EA�)@A%-%�1�H/.9%-%�

9;1,/*/�S	T�SRT�

J�I���  );%+1E� )@A%-%� 1�H/.9%-%� 9;1,/*/�B%;H0F� ?%BB(.H1+/*4)E�+�

*(2(01(�+)(-%�+.(,(01�1)?F*/01E� ���� +� )?(=1/;40%3�9;1,/*12()9%3�9/C

,(.(�� �.1� U*%,� B%;H0F� )%&;5B/*4)E� );(B@5'1(� *(,?(./*@.0%C

+;/H0%)*0F(�@);%+1E�*+(.B(01E�&(*%0/V

� � *(,?(./*@./�+%PB@A/�?;5)�8��]�>�^�f

� � %*0%)1*(;40/E�+;/H0%)*4�+%PB@A/�8	�]�>�af

� � )9%.%)*4�B+1H(01E�+%PB@A/�8�]�>�,_)�

J�I��� �)?F*/01(� ����?.%+%BE*� )� 1)?%;4P%+/01(,� %&./P=%+�?;1*%9�

&(*%0/�./P,(.%,�+�+(.A0(3�2/)*1�8X1.10/�A�B;10/>� ��� �A���� �,,<�-;@&10%3�

���,,� 1;1� �J��A� 	���,,<� -;@&10%3� J��,,<�?;%'/B45�+(.A0(3�?%+(.A0%)*1�

8gh><�)%%*+(*)*+(00%<�ghi�`������ �,, � �1�g�� �`��J����,, � �8�.1;%H(01(��>�

�;E�)%)*/+/�*EH(;%-%�&(*%0/�8)%�'(&0(,>�?.1�%?.(B(;(011� ���	 � 0(%&C

A%B1,%�1)?%;4P%+/*4�D%.,F�?;1*91�-;@&10%3�J��,,�
��



����749:8:;8<=7;4>

�"�(+=*!�,'�� ��'"(�&�1�, 6� �0D",%#!�#%,5� �0�  ,"?'"D"� '� '"��"0�� �

(�,%!!%C�&��%0/"�&+(�C�  �&�/"!5F�(�1'!"&"(�##��3C�#�#����*���#.�&1,"? �

1 �E.&&"?�E�,+�.31D"!5&"?�*��%(��+� �&�$&66�E% ,5�A"�(�#�*!%&��3%�%'@

,���01�, 6��%0(��"(�<L� 3� �	 � ((��!�� 4>L� 3�7<L�((� "",#�, ,#�&&"�:

�.�1,(2/01(� � �:*%�%&;(-2/(*�./)?/;@&9@�*/91A�D%.,<� 9%*%.@5� %)@'()*+;E5*� )�

?%,%'45�;O-9%-%�?%)*@91+/01E�?%�B0@�?(.(+O.0@*%3�D%.,F�)�&(*%0%,�

��'"(�&�1�(+�� A"�(+=*!�,"'� �!6� �0D","#!�&�6� "/�%0)"#�  #�$�1!"= �

$�&&"D"�/�,"&%�*��� ,%#!�&+�&%��� 1&'%3�L:4� ��L:7:

L:M:8� �!6�"*����!�&�6�1��!5&+3�#"�"*",��5�  #�$�1!"$�&&"D"� /�,"@

&%���	 � �� 0%2�,&"D"� '"JAA�)��&,%� � *"(C� &�"/3"��("� "*����!�,5�  "/@

 ,#�&&+��#"�"*",��������#�*�")�  ��� *+,%&�6:� �!6�J,"D"���'"(�&�1�,@

 6� � *"!50"#%,5� ,�� $�� A"�(+C� E,"� �!6� �0D","#!�&�6� "/�%0)"#=*!�,"'� /�@

,"&&"?�  (� �C� �!�� � *"!50"#%,5�  *�)�%!5&+��A"�(+C�#�#���� *"��"&%����@

 1&"'�L:8�:

L:M:>� �3"�� 0%�  #�$�1!"$�&&+(� /�,"&"(�  � *"("25-� ���� *��� *�"@

#���&��� � *+,%&�?� " 12� ,#!6-,� "/�%/",'"?� #��3&�?C� 0%D!%$�&&"?� *"@

#��3&" ,��"/�%0)"#=*!�,"':

��



��������	��	������

�1)@0%9�J��� � ��A(,/�%&./P=/�D%.,F�?;1*91

�1)@0%9�J���� ��&./P=F�D%.,�?;1*%9

�1)@0%9�J�	�� ��A(,/�D%.,F�?%BB%0/�B;E�%?.(B(;(01E�+%B%?%*(.4�1P�
./)*+%./�1P����

J�I�J� �(9%,(0B@(*)E� );(B@5'/E� %2(.OB0%)*4� %?(./=13� ?.1� 1)?F*/C

011� +%B%@B(.H1+/5'(3� )?%)%&0%)*1� 8bjd�e>� 1� P/'1*0%-%� 9%UDD1=1(0*/

����	� ����V

�	



��������	��	������

/>� ?.%+(.9/�1<�?.1� 0(%&A%B1,%)*1<� 9%..(9*1.%+9/�)%)*/+/� ,(;9%P(.C

01)*%-%�&(*%0/�8?%�?��J�� �J��<�?.1;%H(01(��>f

&>� D%.,%+/01(�%&./P=%+�?;1*%9�?%�W���� �����f

+>� ?%B-%*%+9/� ?%+(.A0%)*1� &(*%00%3� ),()1� 9� 0/0()(015� ���� 8P/C

-;/H1+/01(<�?%B)@X1+/01(>f

->� -(.,(*1P/=1E� ,()*� 9%0*/9*/� )+(H(@;%H(00%-%� &(*%0/� )� 9./E,1�

D%.,Ff�+P+(X1+/01(�%&./P=%+f

B>� 0/0()(01(�����0/�?%+(.A0%)*4�)+(H(@;%H(00%-%�&(*%0/f�+P+(X1C

+/01(�%&./P=%+f

(>� 0/0()(01(�����0/�?%+(.A0%)*4�,(*/;;12()91A�D%.,�8?%BB%0%+>�)�

=(;45� %?.(B(;(01E� )%&)*+(00FA� ?%*(.4� +%BF� 1P� ���f� +P+(X1+/01(� %&C

./P=%+f

H>� ?%)*/0%+9/�%&./P=%+� )� &(*%0%,<� %&./&%*/00FA� 1� 0(%&./&%*/00FA�

���<�/�*/9H(�D%.,�8?%BB%0%+>�)����<�+�9;1,/*12()9@5�9/,(.@�)�)@A1,�1�

H/.91,�9;1,/*%,f

P>� +P+(X1+/01(� 1)?F*F+/(,FA� )(.13� %&./P=%+� +� *(2(01(� R�� 2/)%+�

8.(9%,(0B@(*)E�2(.(P���<���1�R��2/)/>f

1>� ./)2O*�+%B%@B(.H1+/5'(3�)?%)%&0%)*1�1�P/'1*0%-%�9%UDD1=1(0C

*/�����

J�I�J��� �.1� 1P-%*%+;(011� %&./P=%+�?;1*%9� )+(H(@;%H(00%-%� &(*%0/�

B;E� %?.(B(;(01E�+(;1210� ���� � 1� ���	 � 1)?%;4P@5*� ,(;9%P(.01)*F3� &(*%0�

?%�W�����II		�0%,10/;40%-%�)%)*/+/���V� ��V�#�`� �� V� 	�V� �<�<�&(P�A1,12()91A�

B%&/+%9�

�B()4� �<� �� 1� #� � � ./)A%BF� =(,(0*/<� ?()9/� 1� +%BF<� )%%*+(*)*+(00%� +�

./)2O*(�0/�)@A1(�,/*(.1/;F�?%�W�����R��I�� �.1�U*%,�?.1,(0E5*V

/>� =(,(0*� B;E� &(*%0/� B%.%H0FA� ?%9.F*13� ���J�������� ?%�

W���� ���R��1;1�����N���<J��?%�W������JJ���f

��



����749:8:;8<=7;4>

/�� *���"�&+?� '#%�)�#"=*"!�#"F*%,"#+?�  ���&�?� *� "'� *" �

�����9G8MC������7MM88� �("�1!�(�'�1*&" ,��7C4=7CLV

#�� #"�1�*"������78G87:

� .1, (2/01(� � � �%?@)9/(*)E� 1)?%;4P%+/01(� ?.1.%B0%-%� 9+/.=(+%C

?%;(+%X?/*%+%-%� ,(;9%-%� ?()9/� )� ,%B@;(,� 9.@?0%)*1�� <J��<�� ?.1� )%%*+(*)*+@5'(3�

9%..(9*1.%+9(�)%)*/+/�,(;9%P(.01)*%3�&(*%00%3�),()1�?%�1�� J�� �J��<��.1;%H(01(���

L:M:L:7� �!6� �0D","#!�&�6� "/�%0)"#=*!�,"'�  !��1�,� � *"!50"#%,5 �

$. ,'1-� (�!'"0��&� ,1-� /�,"&&1-�  (� 5� (%�'�� �>� *"� 1�"/"1'!%�+#%�= �

(" ,�� *"� ����� G>G8� �#�!�E�&%�$. ,'" ,�� ",� 84�  � �"� L;� � *"� ����� 4;494 �

�!��#�!�E�&%��% *!+#%�'"&1 %��44;SL��((�*"������84;:>C������8;G>>�:

� !�� �% *!+#� '"&1 %�(�!'"0��&� ,"?� /�,"&&"?�  (� �� �!�� *"'%0%,�!5 �

�.� $. ,'" ,�� "'%0+#%-, 6� #&�� D�%&�)� 1'%0%&&"D"� ��%*%0"&%�0&%E�&�?C� ," �

 " ,%#� /�,"&%� !��1�,� �0(�&�,5C� #&� ,��  "",#�, ,#1-2��� '"���',�#+C�  "@

3�%&66� 0&%E�&��� #"�")�(�&,&"D"� ",&"F�&�6� *" ,"6&&+(� �	BW� X� ;C>;�C �

���!"$�&����:

L:� :L:8� Y�,"&&1-�  (� 5� �!6� �0D","#!�&�6� "/�%0)"#=*!�,"'� ��'"(�&@

�1�, 6� *��D",%#!�#%,5� #� !%/"�%,"�&"(� )�'!�E� '"(�  (� �,�!�� *��&1��@

,�!5&"D"���? ,#�6:

��'"(�&�1�("�� #��(6� *���(�F�#%&�6� (�!'"0��&� ,"?� /�,"&&"?�  (�@

 ���"!$&"�/+,5�&��(�&���8� (�&:

L:� :L:>� �"�(+� D","#6,� '� 0%*"!&�&�-� /�,"&&"?�  (� 5-� *" �

����� 4;49;:

L:� :L:L� �*!",&�&��� $. ,'"?� (�!'"0��&� ,"?� /�,"&&"?�  (� �� #� A"�@

(�=*!�,'��  !��1�,� " 12� ,#!6,5� *"� ����� 4;49;:� ��'"(�&�1�(%6� A"�(% �

*��D�10%�*��� ,%#!�&%�&%��� 1&'��L:>:

����J,"(� A%',�E� '%6�*!",&" ,5�1*!",&.&&"?�(�!'"0��&� ,"?� /�,"&@

&"?�  (� �C� �AC�*"������ 4;494� �"!$&%�/+,5�&�� (�&��� ;C<M� �% E.,&"?� *!",@

&" ,�C�����*��!"$�&�����:

4L



����749:8:;8<=7;4>

L:M:L�� � �"#��3&" ,5�  #�$�",A"�("#%&&"?� (�!'"0��&� ,"?� /�,"&&"? �

 (� �� #� A"�(�=*!�,'�� *" !�� 1*!",&�&�6� 0%D!%$�#%-,� �� #+�%#&�#%-,�  �

*"("25-� F*%,�!6� �(% ,��'%C� '�!5(+� �� *�:�� &%�1�"#&�� &�$�� #��3%�A"�(+ �

&%��>S4��((:

� .1 , (2 /01( � � � G%.,1.%+/01(� ?%+(.A0%)*1� 1)?F*F+/(,%-%� %&./P=/� )+(H(@;%��

H(00%-%� &(*%0/� 01H(� +(.A/� &%9%+FA� -./0(3� D%.,F� %&()?(21+/(*� +%P,%H0%)*4� B/;4C

0(3X(-%�0/0()(01E�0/�(-%�?%+(.A0%)*4�P/B/00%-%�./)A%B/�����1�-(.,(*1P/=15�D%.,F�

?%�?(.1,(*.@<�+�,()*/A�9%0*/9*/�)+(H(@;%H(00%-%�&(*%0/�)�D%.,%3�+�+(.A0(3�(O�2/)*1

�*!",&�&��� �� 0%D!%$�#%&��� *"#��3&" ,�� "/�%0)"#=*!�,"'� �*��D","#@

!�&���  #�$�1!"$�&&"D"� /�,"&%�� ��'"(�&�1�, 6� 0%#��F�,5� &�� *"0�&�� �

8;�(�&�*" !��*��D","#!�&�6�/�,"&&"?� (� �:

L:� :L:G� ��%6� A"�(+=*!�,'�C�  � 1*!",&.&&"?� /�,"&&"?�  (� 5-� ��'"@

(�&�1�, 6� D��(�,�0��"#%,5� �% *!%#!�&&+(� *%�%A�&"(� �*"� ����� 78M98�C �

&%&" �(+(� !"�(�F���&"?��"�8� ((���,"!2�&"?��"� �� ((:

�� 1&"'�L:>�= �	���*��D�10%��!6�1*!",&�&�6�/�,"&&"?� (� ��#

A"�(�=*!�,'�U

%��*��D�10� 4><Z7<<Z8� ((���!6�A"�(+=*!�,'���%0(��"(� 4L;Z8;;ZL;�((�V �

/��*��D�10�<<Z<<Z8� ((���!6�A"�(+=*!�,'���%0(��"(� ��� Z��� Z�� �((� �

� .1 , (2 /01(� � � �/BOH0%(� )=(?;(01(� ./)?;/+;(00%-%� ?/./D10/� )� 9./E,1� ,(*/;C

;12()9%3�D%.,F�1�)+(H(@;%H(00F,�&(*%0%,�%&()?(21+/5*�-(.,(*120%)*4�9%0*/9*0%3�

P%0F� )+(H(@;%H(00%-%� &(*%0/� ?%� ?(.1,(*.@� D%.,F<� -B(� +%P,%H0%� ?%E+;(01(� ,19.%C

*.('10�+�.(P@;4*/*(�*(,?(./*@.0%�+;/H0%)*0%3�1�-1B./*/=1%00%3�@)/B91�&(*%0/�89%0C

*./9=11>�1<�)%%*+(*)*+(00%<�?%P+%;E(*�1)9;521*4�0(9%0*.%;1.@(,%(�1)?/.(01(�+%BF�

%� /�

4M



��������	��	������

G%.,F�?;1*91� )%� )+(H(@;%H(00F,�&(*%0%,<� 1)?F*F+/(,F(� &(P�@A%C

B/�89%0*.%;40F(� %&./P=F� )� %*9.F*%3<� 0(%&./&%*/00%3� ���� +(.A0(3� ?%C

+(.A0%)*45�)+(H(@;%H(00%-%�&(*%0/><�0(�-(.,(*1P1.@5*�?%�?(.1,(*.@�

J�� �J�	� �./E� D%.,F� )%� )+(H(@;%H(00F,� &(*%0%,� -(.,(*1P1.@5*�

0(?%).(B)*+(00%�?(.(B�0/0()(01(,�����

W%*%+0%)*4� ?%+(.A0%)*1� )+(H(@;%H(00%-%� &(*%0/� 9� -(.,(*1P/=11�

9./O+�D%.,F�1�9�0/0()(015�����%?.(B(;E(*)E�1)2(P0%+(01(,�)+%&%B0%3<�

6?;O0%20%37�+%BF�

�;E�U*%-%<� %&./P=F� )%� )+(H(@;%H(00F,� &(*%0%,�+FB(.H1+/5*�+� ;/C

&%./*%.0FA� @);%+1EA� +� *(2(01(� 8�J]J>� ,10<� +� P/+1)1,%)*1� %*� ?.1,(0E(C

,FA� ,/*(.1/;%+<� 1;1<� B;E�@)9%.(01E� )@X91<� ?%,('/5*� +� 9;1,/*12()9@5�

9/,(.@�+�@);%+1E�)@A%-%�1�H/.9%-%�9;1,/*/�0/�8�J]J>�,10�

W%*%+0%)*4� ?%+(.A0%)*1� &(*%00%3� ),()1� 9� 0/0()(015� ���� %?.(B(C

;E5*V

/>� */9*1;40%�8%)EP/*(;40%><� 9%-B/�9�?.1;%H(00%3�9�?%+(.A0%)*1�)+(C

H(@;%H(00%-%�&(*%0/�;/B%01�0(�?.1)*/O*�=(,(0*0%(�*()*%�8&(*%00/E�),()4�

0(�%)*/+;E(*�);(B%+>f

&>� +1P@/;40%<�9%-B/�?%+(.A0%)*4�)+(H(@;%H(00%-%�&(*%0/�)*/0%+1*)E�

,/*%+%3�80(*�&;()9/�)+%&%B0%3�+%BF�0/�?%+(.A0%)*1>�

�%?@)9/(*)E� %?.(B(;E*4� +.(,E� D%.,1.%+/01E� ,/*%+%3� ?%+(.A0%)*1�

)+(H(@;%H(00%-%� &(*%0/� )� ?%,%'45� D1;4*.%+/;40%3� &@,/-1�

8?%�W���� ����I>V�?.1;%H(00/E�0/�8J]�>�)�9�?%+(.A0%)*1�)+(H(@;%H(00%-%�

&(*%0/� D1;4*.%+/;40/E� &@,/-/�0(� B%;H0/�@+(;121+/*4)E� +� +()(� 8)� *%20%C

)*45�B%����� � ->�

�/9H(�B%?@)9/(*)E�1)?%;4P%+/*4�;/9,@)%+@5�&@,/-@V�?.1;%H(00/E�0/�

8� ] � >�,10�9�?%+(.A0%)*1�)+(H(@;%H(00%-%�&(*%0/�10B19/*%.0/E�&@,/-/�0(�

B%;H0/�,(0E*4�%9./)9@�80/�'(;%20@5>�

�R



��������	��	������

J�� �J��� #� ;/&%./*%.0FA�@);%+1EA� +%B0F3� ./)*+%.� ���� 0/�?%+(.AC

0%)*4� %&./P=%+�?;1*%9� )+(H(@;%H(00%-%� &(*%0/�0/0%)E*� ,(A/01P1.%+/0%<�

)� ?%,%'45� 9./)9%?@;4*/�?@;4+(.1P/*%./� 8*1?/� ���R���<� ���� 1� B.�>� 1;1�

+.@20@5<�)�?%,%'45�91)*1�

J�I�J���� �.1�1)?F*/011�����2/)*4�%&./P=%+�89%0*.%;40F(�%&./P=F��

&;1P0(=F<� 1P-%*%+;(00F(�1P� *%3�H(�?.%&F�&(*%00%3� ),()1>�+FB(.H1+/5*�

+� *(A�H(� @);%+1EA� 8+� @);%+1EA� )@A%-%� 1� H/.9%-%� 9;1,/*/>� &(P� 0/0()(01E�

���� 0/� +(.A055� ?%+(.A0%)*4� 1� &(P� ?/./D101.%+/01E� 8-(.,(*1P/=11>�

9./O+�

J�I�J���� �)?F*/01E� ����?.%+%BE*� )(.1E,1�� �%;12()*+%� %&./P=%+�+�

)(.11�B%;H0%�&F*4�0(�,(0((�*.OA�8�.1;%H(01(��>�

J�I�J���� �.1� 1)?F*/011� ���� +P+(X1+/01(,� )� *%20%)*45� B%� �<��� -�

%?.(B(;E5*V

� ��������������������� �!��"�#��"����$��%����&�%�'�#(��&�

/>� ,/))@�%&./P=%+�?;1*%9�)+(H(@;%H(00%-%�&(*%0/�&(P�-(.,(*1P/=11�

9./O+�D%.,F�?/./D10%,<�&(P�0/0()(01E����<� 8�k><�B;E�9/HB%-%�%&./P=/�+�

)(.11�8_l�`� �<�<	���>f

&>� ,/))@� U*1A� H(� %&./P=%+�?;1*%9� +� D%.,/A� ?%);(� +FB(.H1+/01E� +�

@);%+1EA� )@A%-%� 1� H/.9%-%� 9;1,/*/� +� *(2(01(� ��<� ��� 1� R�� 2/)%+<

��������	������

� � �������������������� �!��"�#��"����$��%����&�!�#(���	�

+>� ,/))@� %&./P=%+�?;1*%9� )+(H(@;%H(00%-%� &(*%0/� )� -(.,(*1P1.%C

+/00F,1� 9./E,1<� 8� � ><� B;E� 9/HB%-%� %&./P=/� +� )(.11�

� �`�<�<	���>f

->� ,/))@�U*1A�H(�%&./P=%+�?%);(�0/0()(01E����<� 8� � >f

B>� ,/))@�U*1A�H(� %&./P=%+�?%);(�+FB(.H1+/01E�+�@);%+1EA�)@A%-%�1�

H/.9%-%�9;1,/*/�8 ) �J>�+�*(2(01(���<����1�R��2/)%+<� � k @ ���J8��@��� � 8�� m

��



��������	��	������

�������������������� �����*(��&!�������+,)�

(>� ,/))@�D%.,�&(P�&(*%00%3�),()1�1;1�D%.,�?%BB%0%+�8en>f

H>� ,/))@�U*1A�H(�D%.,�?%);(�0/0()(01E�����0/�?%+(.A0%)*4�8?%�01C

P@�D%.,F�?;1*91><�?;%'/B45�J�<�8�@>f

P>� ,/))@�U*1A�H(�D%.,�&(P�&(*%00%3�),()1�)�����?%);(�+FB(.H1+/C

01E� +� @);%+1EA� )@A%-%� 1� H/.9%-%� 9;1,/*/� +� *(2(01(� ��<� ��� 1�

R��2/)%+<�en8�� ><�en8��k�en8R�>�

�.10E*F3� ./)A%B�����B;E�%&./&%*91�?%+(.A0%)*1�9/HB%-%�%&./P=/��

?;1*91�)+(H(@;%H(00%-%�&(*%0/�8-.� �9%0*.%;1.@5*�+P+(X1+/01(,<�9/9�+(C

;1210@V

-/� 0� �/1 � � /2� � 8J��>

�0/;%-120%<� ./)A%B� ���� B;E� 0/0()(01E� 0/� ?%+(.A0%)*4� D%.,F��

?;1*91� 1;1� ?%BB%0/� 8- �>� B;E� %?.(B(;(01E� )%&)*+(00FA� +%B%?%*(.4� 9%0C

*.%;1.@5*�?%�+(;1210(V

-34� 0� � � �[ > � 8J��>

J�I�J��	� #(;1210@� ���� � ���� B;E� )(.11� %&./P=%+� ./))21*F+/5*� ?%

D%.,@;(�89-_,�>V

o �p �qi�8�ei���B8R�>>�� �k � 56� �� �en8R�>>
� ��� � � � rh�d� �� �� �� �

-B(�gh�� �?;%'/B4�+(.A0(3�%&./&%*/00%3�?%+(.A0%)*1�%&./P=/�?;1*91f

gZ� � � ?;%'/B4� 01H0(3� -%.1P%0*/;40%3� ?%+(.A0%)*1� ,(*/;;12()9%3

D%.,F�?;1*91�1;1�D%.,F�?%BB%0/f

1�� �9%;12()*+%� %&./P=%+�?;1*%9�1� D%.,� )� ����&(P� &(*%00%3� ),()1�+�

)(.11�

+�� 	 � � � � � � !�� � *"!501-, 6� A"�(+=*!�,'�� �%0(��"(� #� *!%&�� *"� #��31 �

4;;Z4;;� ((� �� #�&�$&�?�E% ,��<LZ<L� ((C�,"� \]�X� 4;;;;� ((7C� \̂�X�<;7L� (( �� �� *"*�%@

#"E&+?�'"JAA�)��&,��%#�&�\]B\_X4C4;9:

��



��������	��	������

J�I�J���� #(;1210@� ���	 � ���� B;E� )(.11� %&./P=%+� ./))21*F+/5*� ?%�

D%.,@;(V

p �B / s � �,s8�� >> � B / s � �,[�8R�>>tn�B / [ �� �,[�8R�>m�

*"(̀ � I�( �=([�G7��

` � � �

` � � � �

��������	���� � � � ������������� �� �

� � � � �����������

uk+lk?%,
�v8� � � � � 8R�>>� � � k w 8 ei � e�8R�>>

8J��>

� � � �������� � � � � 	 �������� �� � � � � � � � � � � � 	 ������?.1� ��� � �� � ��� � � �������������������������������������� � ���������������� 8J�J>

� .1,(2/01(� � ��/'1*0F3�9%UDD1=1(0*�?%9/PF+/(*<�9/9/E�2/)*4�+%BF�0(�1)?/.1C

;/)4�1P�)+(H(@;%H(00%-%�&(*%0/�?%);(�%&./&%*91�(-%�?%+(.A0%)*1�����?%�%*0%X(015�

9�+%B%?%*(.E,�9%0*.%;40%-%�%&./P=/�&(P�@A%B/�+�@);%+1EA�)@A%-%�1�H/.9%-%�9;1,/*/�

�(9%,(0B@(,%(�%*9;%0(01(�2/)*0FA�P0/2(013� bcdw�e� 1� �x%,�%*�)%%*+(*C

)*+@5'(3�).(B0(3�+(;1210F�+�)(.11�0(�B%;H0%�?.(+FX/*4� �J�a�

J�R� �%UDD1=1(0*� )=(?;(01E� 9%;()/� *./0)?%.*0%-%� ).(B)*+/� )� ?%C

+(.A0%)*45� =(,(0*%&(*%00%-%� ?%9.F*1E� ?%);(�@A%B/�P/� )+(H(@;%H(00F,�

&(*%0%,� )�?%,%'45�����.(9%,(0B@(*)E�%?.(B(;E*4� )�?%,%'45�@)*/0%+C

91� *1?/� ����� 1;1� )� ?%,%'45� /U.%B.%,0%3� *%.,%P0%3� *(;(H91� *1?/�

������?%�W����	���	�

�%?@)9/(*)E� %?.(B(;(01(� 9%UDD1=1(0*/� )=(?;(01E� ?%+(.A0%)*1� =(C

,(0*%&(*%00%-%� ?%9.F*1E<� %&./&%*/00%-%� ���<� +� ;/&%./*%.11� 1;1� +�

0/*@.0FA� @);%+1EA� )� ?%,%'45� ?.1&%./� ,/E*019%+%-%� *1?/� ���	�

8�%5PB%.011>�1;1�B.�

J��� #.(,E�D%.,1.%+/01E�+%B%0(?.%01=/(,%-%� );%E�����0/�?%+(.AC

0%)*1�)+(H(@;%H(00%-%�&(*%0/�%?.(B(;E5*�+�;/&%./*%.0FA�@);%+1EA�

�;E�U*%-%�2(.(P�� �2/)%+�?%);(�0/0()(01E�����0/�?%+(.A0%)*4�%&./PC

=/�?;1*91�+�D%.,@�0/;1+/5*�+%B@�)�%&./P%+/01(,�);%E�*%;'10%3���� �,,�

��



��������	��	������

���� +FB(.H/;� 1)?F*/01(<� ();1� 0/� ?%+(.A0%)*1� ���� 2(.(P� �� 2/)�

%)*/O*)E� +1B1,F3� );%3� )+%&%B0%3� +%BF� 1� +%P,%H0%(� @+(;12(01(� ,/))F�

%&./P=%+�?;1*%9�)�����0(�?.(+F)1;%��<J�a�

#.(,E� %9%02/*(;40%-%� D%.,1.%+/01E� )*%39%-%� 9� ,(A/012()91,� +%PC

B(3)*+1E,�);%E�����0/�?%+(.A0%)*1�&(*%0/�%?.(B(;E5*�*/9*1;40%<�0/H/C

*1(,� ?/;4=/V� ?%� %'@'(01E,� 1� +1P@/;40%� )D%.,1.%+/00F3� );%3� ���� 0(�

B%;H(0� A/./9*(.1P%+/*4)E� P/,(*0F,1� B(D%.,/=1E,1<� ���� 0(� B%;H(0�

?.1;1?/*4�9�.@9(�

�/9H(� .(9%,(0B@(*)E� %?.(B(;1*4� %9%02/*(;40%(� D%.,1.%+/01(� );%E�

���� 0/� ?%+(.A0%)*1� )+(H(@;%H(00%-%� &(*%0/� )� ?%,%'45� �� a� ./)*+%./�

D(0%;D*/;(10/�1;1� �� a�+%B0%-%� ./)*+%./�)%;E0%3� 91);%*FV� ?.1� ),/21+/C

011�?%+(.A0%)*1�?%;0%)*45�)D%.,1.%+/00%-%�);%E�����@9/P/00F,1�./)C

*+%./,1� 0(� B%;H0%� 0/&;5B/*4)E<� )%%*+(*)*+(00%<� ?%9./)0(01E� 1;1� +)?(C

01+/01E�

J��� W;@&10@� ?.%?1*91� )+(H(@;%H(00%-%� &(*%0/� ./)*+%.%,� ����

%?.(B(;E5*� +1P@/;40%<� ?%� -./01=(� 0/� ?%+(.A0%)*1� ./P;%,/� 8./P.(P/>� %&C

./P=/�?;1*91�1;1�0/�-./01�?;1*F�?%9.F*1E�1;1�%)0%+/01E�

J���� #(;1210@� 9%UDD1=1(0*/� %*./H(01E� )+(*/� %*� ?%+(.A0%)*1� );%E�

����80%.,/�?%�1�� ����>�.(9%,(0B@(*)E�%?.(B(;E*4�?%�W�����I	���

� .1,(2/01(� � � �@'0%)*4� ,(*%B/� )%)*%1*� +� %?.(B(;(011� %*0%X(01E� +(;1210F�

)1;F�*%9/�D%*%?.1(,019/�?.1�?%?/B/011�0/�0(-%�)+(*%+%-%�?%*%9/<�%*./H(00%-%�%*�1)C

);(B@(,%-%� %&./P=/�?;1*91<� 9� P0/2(015� )1;F� *%9/� ?.1� ?%?/B/011� )+(*%+%-%� ?%*%9/�

0(?%).(B)*+(00%�0/�D%*%?.1(,019�

J���� �.1� %?(./=1%00%,� 1;1� ?.1O,%20%,� 9%0*.%;(� ���� 8�.1;%H(C

01(� #><� +;1E01(� ./)*+%./� ���� 0/� *+(.B(01(� )+(H(@;%H(00%-%� &(*%0/� +�

?%+(.A0%)*0%,� );%(� ?.%+(.E5*� +1P@/;40%<� )./+01+/E� );(B� %*� =/./?10F�

%)*.F,� ,(*/;;12()91,� ?.(B,(*%,� 80%H%,� 1� ?.�>� %&./&%*/00%3� ����

+(.A0(3�1�0(%&./&%*/00%3�01H0(3�?%+(.A0%)*1�%&./P=%+�?;1*%9�?%);(�R�

��



��������	��	������

2/)%+�*+(.B(01E�+�@);%+1EA�)@A%-%�1�H/.9%-%�9;1,/*/�� �%�+0(X0(,@�+1B@�

0(� B%;H0%� &F*4� ./P01=F� ?%� -;@&10(<� )%?.%*1+;(015� 0/0()(015� =/./?1C

0F<� +%P,%H0%3�B()*.@9=11� ,(;9%P(.01)*%-%� &(*%0/� )� %&(1A� )*%.%0� ?;1*C

91�

�.1� ./P./&%*9(� 0%+FA� )%)*/+%+� ����B;E�@A%B/�P/� )+(H(@;%H(00F,�

B%.%H0F,�&(*%0%,�1));(B%+/01(�+;1E01E�0/0()(01E�����0/�)+%3)*+/�&(C

*%0/�+�?%+(.A0%)*0%,� );%(�?%9.F*1E�1;1�%)0%+/01E�B%;H0%�+9;52/*4�10C

)*.@,(0*/;40%(� %?.(B(;(01(� 0(� *%;49%� (-%� ?.%20%)*1<� 0%� */9H(� ,%.%P%C

)*%39%)*1�1�1P0%)%)*%39%)*1�

J���� �+%3)*+/� ���� .(9%,(0B@(*)E� %?.(B(;E*4� ?.%1P+%B1*(;(,� ?.1�

%*?./+9(� ?%*.(&1*(;5<� ?%*.(&1*(;(,� � � ?.1� ?%;@2(011� ���<� ?(.(B� (-%�

?.1,(0(01(,�?%);(�B;1*(;40%-%�A./0(01E<� /�*/9H(<� ?.1�0(%&A%B1,%)*1<�+�

./P0F(� ?(.1%BF� +.(,(01� +� )%%*+(*)*+11� )� P/E+;(00F,� -/./0*130F,� ).%C

9%,�1�@);%+1E,1�A./0(01E�

J��	� �.1O,9@� ���� .(9%,(0B@(*)E� ?.%1P+%B1*4� ?/.*1E,1�� �/.*1(3�

)21*/(*)E�;5&%(�9%;12()*+%����<�?.1-%*%+;(00%(�+�*(2(01(�),(0F�+�A%B(�

0(?.(.F+0%-%�*(A0%;%-12()9%-%�?.%=())/�

J���� #� );@2/(<� ();1�����)%%*+(*)*+@(*�*.(&%+/01E,�?%�*(A012()9%3�

+EP9%)*1<� %B0%.%B0%)*1� 1� +%B%@B(.H1+/5'(3� )?%)%&0%)*1� 1� 0(� )%%*+(*C

)*+@(*�?%�B.@-1,�?%9/P/*(;E,�./PB(;/���0/)*%E'(-%� ����8?%�=+(*@<�%*./C

H/5'(3� )?%)%&0%)*1<� 9%0=(0*./=11� +%B0%-%� ./)*+%./<� ?/.%?.%01=/(,%��

)*1�1�B.�><�+%P,%H0%)*4�(-%�?.1,(0(01E�B%;H0/�&F*4�)%-;/)%+/0/�)� �/9/PC

219%,�1��.%(9*1.%+'19%,�

��



��� �749:8:;8<=7;4>

���!"$�&��� �

���(��� '"���',��"#'��  " ,%#%�(�!'"0��&� ,"?�/�,"&&"?� (� ���!6�� *+,%&�6 �

#"�"1���$�#%-2�?� *" "/&" ,�����

���� �);1� ./)?;F+� )*/0B/.*0%-%�9%0@)/�8W���� 	����<� W���� 	�R��>� ,(;9%P(.01C

)*%3� &(*%00%3� ),()1� ?.10E*%-%� 0%,10/;40%-%� )%)*/+/� %9/P/;)E� &%;4X(� ��J� ,,�

8?�� J�� �J��><� 0(%&A%B1,%� @,(04X1*4� %B0%+.(,(00%� ./)A%B� +%BF� 1� =(,(0*/<� %)*/+;EE�

#_��`��<���0(1P,(00F,<�./)A%B�?()9/�@+(;121*4�

�;E�U*%-%�.(9%,(0B@(*)E� ?(.(3*1�%*�P/B/00%-%�0/2/;40%-%�0%,10/;40%-%�)%)*/+/�

,(;9%P(.01)*%-%� &(*%0/� +1B/� ��V�� �V�#� 9� ./)2O*0%,@� 0/2/;40%,@� )%)*/+@� ?%� W����

�R��I<� -B(� ./)A%B� ,/*(.1/;%+� +F./H(0� +� 9-_,	<� P/*(,� U9)?(.1,(0*/;40%� 8?%B&%.%,>�

%?.(B(;1*4�*.(&@(,%(� +%B%)%B(.H/01(�&(*%00%3� ),()1� 1� ./))21*/*4� 0%+F3� 0%,10/;4C

0F3�)%)*/+�,(;9%P(.01)*%-%�&(*%0/�B;E�1P-%*%+;(01E�%&./P=%+�?;1*%9�

�/?.1,(.<� ();1� 0/� P/,()� 0/2/;40%-%� 0%,10/;40%-%� )%)*/+/� ��V� ��V�#�`� �� V� 	� V� �<��

+PE*F�,/*(.1/;F�+�9%;12()*+(V

=(,(0*��P�`� �� 9-f� ?()%9�� ��`�	� 9-f�+%B/�# ��`��<��;<�

*%� ./)2O*0F3� %&\O,� ?%;@2/(,%3� +� P/,()(� ?%;0%)*45� @?;%*0O00%3� &(*%00%3� ),()1�

8�@�` �>�)%)*/+1*V

yP�`�o� t�o�t�o�`�o�t�o �t��<��`��<	�	� t� �<�	��t��<� ` � �<�JJ�8;>� 8���>
��� �� � ��� ���� ��	�� �� �� �� � � � � �� �

-B(�.=�`�	<���9-_;�� �?;%*0%)*4�PO.(0�=(,(0*/f

.?� `��<IJ�9-_;�� �?;%*0%)*4�PO.(0�?()9/�81)*100/E�?;%*0%)*4>f�

.+�`� ���� �9-_;�� �?;%*0%)*4�+%BF�

�%%*+(*)*+(00%<� B;E� ?%;@2(01E� �� ,�� 8����� ;>� ,(;9%P(.01)*%3� &(*%00%3� ),()1�

P/B/00%-%� )%)*/+/�?%*.(&@(*)E�+� �����_�b�� `� ����� _� �<�JJ� z� J	�� ./P� &%;4X(� )%)*/+;E5C

'1A�?%�,/))(<�2(,�1)?%;4P%+/0%�+�P/,()(�8&(P�@2O*/�+%P,%H0%-%�)%B(.H/01E�+%+;(2O0C

0%-%�1;1�P/'(,;O00%-%�+%PB@A/�+�&(*%00%3�),()1>��#�1*%-(<� ./)A%B�,/*(.1/;%+�+�./)2OC

*(�0/� �� , ��?%;0%)*45�@?;%*0O00%3�&(*%00%3�),()1�)%)*/+1*V

��`�J	��9-f�� �`� �I�R�9-f�#�`���I�;�

�);1� ?.1� U*%,<� 9/9� ?.10E*%� +� ?.1,(.(<� ./)?;F+� )*/0B/.*0%-%� 9%0@)/� ?.(+F)1;�

+(.A055� .(9%,(0B@(,@5� -./01=@� ��J� ,,� 8)%)*/+1;� �	�� ,,><� *%� +%B%)%B(.H/01(� &(C

*%00%3� ),()1� );(B@(*� @,(04X1*4<� 0/?.1,(.<� 0/� �#� `� ��� ;_,	<� B%� P0/2(01E�

hi� `�#�� ��#�`���I�� � ���`���I�;_,	�

78



����749:8:;8<=7;4>

�.1�U*%,<�2*%&F�)%A./01*4�?%)*%E00F,�#_��`��<��<� ./)A%B�=(,(0*/�*/9H(�);(B@(*�

@,(04X1*4�B%�+(;1210F��B�`�hi�_��<���`���I�_��<���`�J�J�9-_,	<�0/����`����9-_,	�

#� 1*%-(<� %&\O,� ?%;@2/(,%3� &(*%00%3� ),()1� @,(04X1*)E� 0/� +(;1210@� � &��  9/C

P/00%(� @,(04X(01(� %&\O,/� ,(;9%P(.01)*%3� &(*%00%3� ),()1� � &� +� .(P@;4*/*(� @,(04C

X(01E� ./)A%B%+� +%BF� 80/� �#�`� ��;_, 	>� 1� =(,(0*/� 80/� � =�`���_.=�`�

`���_	<�� z� 	 � ;_,	><� +)(-%�0/�� &�`� �#� t� � �� ` � � � t� � ` � � � ;_,	<� );(B@(*�9%,?(0)1.%+/*4�

@+(;12(01(,� ./)A%B/�?()9/�0/�+(;1210@� ��� `� � &�A�.?� `� ��� A��<IJ� z� ��� 9-_,	<� B%�+(;1C

210F�� ��`�� �t����`� �I�R�t���� `� �IIJ� 9-_,	�

�);1� +%)?.%1P+(BO00F3� %*9%..(9*1.%+/00F3� ?%� )%B(.H/015� +%BF<� ?()9/� 1� =(C

,(0*/� )%)*/+� ,(;9%P(.01)*%3�&(*%00%3� ),()1� )%%*+(*)*+@(*�*.(&%+/01E,� ?%� ./)?;F+@�

9%0@)/�8j{i� `�8���tJ>�,,><� *%�B;E�1P-%*%+;(01E�%&./P=%+�?;1*%9�,%H0%�.(9%,(0B%+/*4�

0%+F3� 0%,10/;40F3� )%)*/+� ,(;9%P(.01)*%-%� &(*%0/� +� +1B(�

� �� V� � �� V�hi�`�J�J� V� �IIJ� V� ��I�`� �� V� 	<�	� V� �<��<�1�*�B�

���� �.1� 1P-%*%+;(011� %&./P=%+� .(9%,(0B@(*)E<� 2*%&F� D/9*12()9/E� ?;%*0%)*4�

@?;%*0O00%3� ,(;9%P(.01)*%3� &(*%00%3� ),()1� .D� ?%� W���� ������ &F;/� 0(� ,(0((� �<�I

./)2O*0%3�?;%*0%)*1�?%�)%)*/+@�&(*%0/�8..><�.D�m��<�I�A� ..�8W�����II		<�S	 T>V�

)a*a#� b��
� � � ��� �� ��� �� ��� 	 � � � �

�	� ��� ��

�;E� 0/2/;40%-%� 0%,10/;40%-%� )%)*/+/� ,(;9%P(.01)*%-%� &(*%0/

� � � � � � � � �
� �V� � �V�#� `� �� V� 	� V� �<��� +(;1210/� ..�`�� ����� 	�� l� ��� �`�o**�`� �<	R�� 9-_;�z� �<	R� 9-_;<� .(9%,(0�

������� ������������ ��� �����
��� � ���� � �

������� ��	������ .D�m��<�I� ..�`��<�RR� ���	� z��<��� ���	�

�;E� %*9%..(9*1.%+/00%-%� 0%,10/;40%-%� )%)*/+/� ��� V� � �� V�hi� `� �� V� 	<�	� V� �<��� +(;1�

����������� ��	�� �� � � � �� �� � � � � � �
����� ���� `� oo �k�� o%B� � � 7 ��� � � � ��^�� ���	� z� �<	�� ���	�� �������������� ��	����� �

���� m��<�I<����� `��<���� ���	� z��<��� ���	�

7>



����749:8:;8<=7;4>

���!"$�&���Y �

���(��� �% E.,%� � ��� � �� � ��	

Y:4� 	"0("$&" ,5�� *"!50"#%&�6�A"�(��%0&+3��%0(��"#

#%P,%H0%)*4�1)?%;4P%+/01E�D%.,� ./P0FA� ./P,(.%+<�@9/P/00FA�+� ?�� J�I��� ���<� 1�

1A� U9+1+/;(0*0%)*4<� %)0%+/0/� 0/� ?%B*+(.HBO00%3� U9)?(.1,(0*/;40%� -1?%*(P(� %� *%,<�

2*%� +%B%?%*(.1� )+(H(@;%H(00%-%� &(*%0/� +� %&./P=(�?;1*9(� 1;1� +� ?;1*(� ?%9.F*1E� 1;1�

%)0%+/01E� %?.(B(;E5*)E� +%B%?%*(.E,1� 1P� +(.A0(-%� 8?%+(.A0%)*0%-%>� );%E� )+(H(@;%C

H(00%-%�&(*%0/�0(9%*%.%3�?%)*%E00%3�*%;'10F�8|}>�

��(�<� ?.1� 1)?F*/011�����+�@);%+1EA� )@A%-%�1�H/.9%-%�9;1,/*/�+%B%?%*(.1�?.%C

1)A%BE*<� -;/+0F,�%&./P%,<� 1P� ?%+(.A0%)*0%-%� );%E� %&./P=/�%&\O,%,�  ?%+� `� g� |}<� /�0(�

1P�+)(-%�(-%�%&\O,/�

�.1� U*%,<� @B(;40F(� +%B%?%*(.1� 8+� ./)2O*(� 0/� (B101=@� ?%+(.A0%)*1� )+(H(@;%C

H(00%-%� &(*%0/>� &@B@*�P/+1)(*4� *%;49%� %*�*%;'10F� U*%-%� ?%+(.A0%)*0%-%� );%E<� +(;1C

210F� |}<� ?%)*%E00%3� B;E� &(*%0/�P/B/00%-%� )%)*/+/� 1� @);%+13� D%.,%+/01E� %&./P=%+<�

B;E� ?.10E*FA� *(,?(./*@.0%�+;/H0%)*0FA� @);%+13� 1)?F*/01E�� :*%� ?%P+%;E(*� %=(01C

+/*4�)+%3)*+/���� �0/�%&./P=/A�?;1*9/A�./P0%3�D%.,F�

Y:7� ���(��� �% E.,%� �b*"(�  � 1E.,"(� F���&+� D��(�,�0��1-2�D"�  !"6 �

*%�%A�&%

�);1� 1)?%;4P@5*)E� D%.,F�?;1*91� ./P,(.%,� +� ?;/0(� ?%� +(.A@� ���~���� ,,� 1� +�

01H0(3�2/)*1��J� A� �� � ,,<�*%�ghi�`� ����� �,,�<� gZi�`����J� ,,����.1�U*%,�ghi_gZi� `� �<����

�);1� @2()*4<� 2*%� );%3� ?/./D10/� 0/0()O0� ?%� 9./E,� D%.,F� +� +(.A0(3� (O� 2/)*1� +�

).(B0(,<� X1.10%3� �� ,,<� *%� %*9.F*/E<� %&./&/*F+/(,/E� ��� � ?%+(.A0%)*4� )+(H(@;%C

H(00%-%�&(*%0/�+�%&./P=(�?;1*9(�)%)*/+1*�+�?;/0(�0(� ����A� ��� ,,<� /���� A� ��� ,,<� +(;1C

210/�gZ�0(�1P,(01*)E<� gZi� `� � � � �� �.1�U*%,<� )%%*+(*)*+@5'/E�?;%'/B4�%*9.F*%3�?%+(.AC

0%)*1�?;1*91�@,(04X1*)E�1�)%)*/+1*�g�� �`���� A� ���`��I���,, � �1�g�� �_�g�� �`� �<�I��

�);1� 1)?%;4P@5*)E� D%.,F�?;1*91� ./P,(.%,� +� ?;/0(� ?%� +(.A@� �J�� A� 	���,,� 1� +�

01H0(3�2/)*1� ��J� A� ��J� ,,<�*%�g �� �`��J����,,�<� g �� �`���RRJ�,, � �1� _�g�� �`� �<�J��

�.1� U*%,<� ();1� @2()*4� );%3� ?/./D10/� X1.10%3� �� ,,� ?%� 9./E,� D%.,F<�

� � �`� ���� A� ����`������� ,,�<� g �� �`�g �� �`���RRJ�,,�<� � � �_g�� �`� �<�	�<�1�*�B�

7L



����749:8:;8<=7;4>

Y:K� ���(��� �% E.,%�#�!�E�&� � ��� � �� � ��	

#� .(P@;4*/*(� ?%B&%./� )%)*/+/� ,(;9%P(.01)*%3� &(*%00%3� ),()1� 8?.1;%H(01(� �>�

&F;�?%B%&./0�);(B@5'13�0%,10/;40F3�)%)*/+�� �� V� � �� V�hi� `� �� V� 	<�	� V� �<���

�P� ?.1-%*%+;(00%3� ?.%&F� &(*%00%3� ),()1� B/00%-%� )%)*/+/� &F;1� %*D%.,%+/0F�

%&./P=F�?;1*91�./P,(.%,�?%�+(.A@� ���� A� ��� ,,�1��J� A� �J� ,,�?%�01P@�8?�� J�I�	<� ?�� J�I��<�

?�� J�I�J>�

�.1�U*%,<� *.1� D%.,F�?;1*91� )� ,(;9%P(.01)*%3� &(*%00%3� ),()45� &F;1� 1P-%*%+C

;(0F�&(P� -(.,(*1P/=11�8?/./D101.%+/01E>� ,()*�9%0*/9*/� ),()1� )�D%.,%3<� B;E�%?.(B(C

;(01E�+%B%?%*(.4�0(P/'1'(00%3�&(*%00%3�?%+(.A0%)*1�8&(P�0/0()(01E����>�� �01�)%C

)*/+1;1�?(.+@5�)(.15�%&./P=%+�� �9%0*.%;40F(�%&./P=F�80%,(./�� <�� �1�	>�

�'O� *.1� D%.,F�?;1*91� )� ,(;9%P(.01)*%3� &(*%00%3� ),()45� &F;1� 1P-%*%+;(0F� )�

-(.,(*1P/=1(3� 8?/./D101.%+/01(,>� ,()*� 9%0*/9*/� ),()1� )� D%.,%3� 1� 0/0()O00F,� 0/�

%*9.F*@5� ?%+(.A0%)*4� ���� 8?.1� ?.10E*%,� +� B/00%,� );@2/(� ./)A%B(� ���� -_,�><� B;E�

%?.(B(;(01E� +%B%?%*(.4� )+(H(@;%H(00%-%� &(*%0/� )�P/'1'(00%3� ���� ?%+(.A0%)*45��

�01�)%)*/+1;1�+*%.@5�)(.15�%&./P=%+�80%,(./��<�J�1�� >�

�;E� %?.(B(;(01E� )%&)*+(00FA� +%B%?%*(.4� ��� � &F;1� 1)?%;4P%+/0F�*.1�D%.,F��

?;1*91� @9/P/00%-%� ./P,(./� &(P� ,(;9%P(.01)*%3� &(*%00%3� ),()1<� )� ���<� 0/0()O00F,�

0/�B0%�D%.,F�� �01�)%)*/+1;1�*.(*45�)(.15�%&./P=%+�80%,(./�R<� 	 �1��>�

�%);(� +FB(.H1+/01E� D%.,� +� @);%+1EA� )@A%-%� 1� H/.9%-%� 9;1,/*/� 8?%� ?�� J�I��>� +�

*(2(01(� R�� 2/)%+� D%.,F� 1P+;(9;1� 1P� 9;1,/*12()9%3� 9/,(.F� 1� +P+()1;1� 8?%�

?�� J�I�J>�� �(P@;4*/*F�1)?F*/013�?.1+(B(0F�+�*/&;1=/A����� ������

7M



��������	��	������

�%/! � )%�Y:4� = ���01!5,%,+�#0#�F�#%&�6�A"�(=*!�,"'�  "�  #�$�1!"$�&&+(�(�!'"@

0��&� ,+(� /�,"&"(� /�0� D��(�,�0%)��� (� ,� '"&,%',%�  � A"�("?� �� /�0�13"�%�  � *"("25-

���

�"(���"/�%0)% Rc b7�G7� Rc� � ���G7�

�

0 d � � [ �e� b7�G7��
�

� M7<C8 M;LC8 7>C;

� M89C9 M4LC8 78CL 78CG

8 M87C> M;9CG 78CG

� .1 , (2 /01E
�� ei� � �,/))/�%&./P=%+�?;1*%9�)+(H(@;%H(00%-%�&(*%0/�&(P�-(.,(*1P/=11�9./O+�D%.,F�?/./D10%,<�&(P�0/0(C

)(01E����<�B;E�9/HB%-%�%&./P=/�+�)(.11<�i`w<��<�	f
� � � kR�>�� �,/))/�U*1A�H(�%&./P=%+�?;1*%9�+�D%.,/A�?%);(�+FB(.H1+/01E�+�@);%+1EA�)@A%-%�1�H/.9%-%�9;1,/C

*/�+�*(2(01(�R��2�

�%/! � )%�Y:7�= ���01!5,%,+�#0#�F�#%&�6�A"�(=*!�,"'�  "�  #�$�1!"$�&&+(�(�!'"@

0��&� ,+(� /�,"&"(�  � D��(�,�0%)��?� (� ,� '"&,%',%�  � A"�("?� �� &%&� .&&+(� &%� ",'�+@

,1-�*"#��3&" ,5����

�"(��

"/�%0)% �[0 ��� � X� Rc�= �L�G7� � � e� 	 �G7�

�

d � [ �= � Rc�G7��
�

> M7MC7 M8;C7 >C; M77C7 ���

���L M;9CG M47CG >C; M;>C8 9C>

� M44CL M4LCL >C; M;GC> ���

� .1 , (2 /01E
�� � � � � �,/))/�%&./P=%+�?;1*%9�)+(H(@;%H(00%-%�&(*%0/�)�-(.,(*1P1.%+/00F,1�9./E,1<�B;E�9/HB%-%�%&./P=/�

+�)(.11<�_�`�� <� <�	�
�� � � �� �,/))/�U*1A�H(�%&./P=%+�?%);(�0/0()(01E�����
	� � kR�>�� �,/))/�U*1A�H(�%&./P=%+�?%);(�+FB(.H1+/01E�+�@);%+1EA�)@A%-%�1�H/.9%-%�9;1,/*/�+�*(2(01(�R��2�

�� -8 �� �./)A%B�����0/�%&./&%*9@�?%+(.A0%)*1�9/HB%-%�%&./P=/�?;1*91�

�R



��������	��	������

�%/! � )%�Y:K�= ���01!5,%,+�#0#�F�#%&�6�A"�(=*!�,"'� ����

�"(��

"/�%0)% e i ([G -9� 0� � � �ei b9�G7� �@� �B8R�>

�
�<�I�• ��
o � € � �9�G7��

�

R �	�<� ���<� �<� �	�<� 	<	

	<�	 �	�<� �	�<� �<� �	�<	 	<�

� �	�<R �	I<R �<� �		<J 	<�

� .1 , (2 /01E
�� en�� �,/))/�D%.,�&(P�&(*%00%3�),()1�1;1�D%.,�?%BB%0%+�
�� �@� � �,/))/�U*1A�H(�D%.,�?%);(�0/0()(01E�����0/�?%+(.A0%)*4�8?%�01P@�D%.,F�?;1*91><�?;%'/B45�JD�

	� �Bk@P>�� �,/))/�U*1A�H(�D%.,�&(P�&(*%00%3�),()1�)�����?%);(�+FB(.H1+/01E�+�@);%+1EA�)@A%-%�1�H/.9%-%�
9;1,/*/�+�*(2(01(�R��2�

�� - : � �./)A%B�����0/�%&./&%*9@�?%+(.A0%)*1�9/HB%-%�%&./P=/�?;1*91�

; � o� �̀ �I���_����J� �̀ �<�I<�)�@2O*%,�?/./D101.%+/01E�%&./P=%+�
��� � ��� �� ����������������������������������������������������������������������

�% E�,� ���	 � *"�A"�(1!��L:8U

$5,

� �R c� = � R c�G7�� � = �� �� � � � �( b % �

u� ?

4� �9C7� = �8C>�� X � > > �X�;C;;;L�DB((7�X�L;;�DB(7�f�LL;�DB(7:
�I�� �I��

�% E.,�0%2�,&"D"�'"JAA�)��&,%�B�*"(� *"�A"�(1!��L:>U

��������� � �� 		����� ��������		���� ��� � � � ������		� �
� C��� q v 8 � l� � l8R�>>

R�<����<Jt��<�

R�<�

JI<�

R�<�
X�;C9;:

	� *��� ,%#!�&&"(� *��(���� � *+,+#%�(+?� ���� "/� *�E�!� #+*"!&�&��� "/"�3 �

*���g6#!6�(+3� '� &�(1� ,��/"#%&�?C� *"� #"�"1���$�#%-2�?�  *" "/&" ,�� �*"� #�!�E�&� �

1��!5&+3�#"�"*",��5��B*"(�� ��*"�#�!�E�&��0%2�,&"D"�'"JAA�)��&,%� �����

��



� � � �749:8:;8<=7;4>

���!"$�&���	

��'"(�&�%)���*"�,�3&"!"D���&%&� �&�6����

	:4� �3"��0%�  #�$�1!"$�&&+(� /�,"&"(� *"'�+,�6� *" !�� &%&� �&�6� &%� �D"� *"#��3@

&" ,5� � '1  ,#�&&"?� F��"3"#%," ,�� ��'"(�&�1�, 6� *�"�0#"��,5�  � *"("25-� #"�&+3 �

�% ,#"�"#����:

	 :7� ��'"(�&�1�(+?�  ���&�?� �% 3"�� #"�&+3� �% ,#"�"#� ���� ,�*%� 	��=�C� 	�� �

 " ,%#!6�,�",�>;;� �"�L;;�DB(� :

�"*1 '%�, 6� *��(�&�&��� (�&5F�D"� �% 3"�%����C� #�  "",#�, ,#���  � ��'"(�&�%)�@

6(��*�"�0#"��,�!6�������*���"/� *�E�&���# �3�&�"/3"��(+3�,��/"#%&�?� '� #"? ,#%( �

&%&" �("D"� !"6:

��'"(�&�1�(%6� ,"!2�&%�  A"�(��"#%&&"D"�  !"6� ���� &%� *"#��3&" ,��  #�$�1!"= �

$�&&"D"� �"�"$&"D"� /�,"&%� �"!$&%�  " ,%#!6,5� &�� /"!��� ;CL� ((C� %� D!1/�&%� *�"*�,'�� = �

;CL=4� ((:

�����'"(�&�1�, 6�*��(�&6,5��% 3"������/"!���M;;�DB(� ��(�&���7L;�DB(� :

� .1 , (2/01(� � ��.1�+F)%91A�./)A%B/A�����&%;((�I���-_,��+%P./)*/(*�.1)9�?%+FX(01E�)9%;4P9%C

)*1�?%9.F*1E�8)01H(01E�9%UDD1=1(0*/�)=(?;(01E�)�9%;()%,�/+*%,%&1;E><�@+(;121+/(*)E�+.(,E�D%.,1C

.%+/01E�?;O091�0/�?%+(.A0%)*1� )+(H(@;%H(00%-%� &(*%0/<� ,(0((� �J��-_,�� � �.1)9�)%PB/01E� 0(B%)*/*%20%�

%B0%.%B0%-%�);%E�����*.(&@(,%-%�9/2()*+/�

������'"(�&�1�, 6�&%&" �,5�#�"��&� !"?:

� .1 , (2 /01(� � � :-%�?%+FX/(*�%B0%.%B0%)*4�0/0%)1,%-%�);%E�1�?.%1P+%B1*(;40%)*4�*.@B/<� )01C

H/(*�.1)9�?%E+;(01E�@2/)*9%+�?%9.F*1E�)�?%+FX(00%3�)9%;4P9%)*45�

	:K� �3"�� 0%�  #�$�1!"$�&&+(� /�,"&"(� ��'"(�&�1�, 6� *�"�0#"��,5�  �%01� *" !� �

� E�0&"#�&�6� #"/"�&"?C�*!.&"E&"?�#"�+�&%��D"�*"#��3&" ,�:

� .1 , (2 /01(� � �#�?.%*1+0%,�);@2/(<�U,@;4-/*%.F<� )%B(.H/'1()E�+�+%B0FA�./)*+%./A����<� ,%C

-@*�),(X1+/*4)E�)�H1B9%3�D/P%3�+�+(.A0(,�);%(�)+(H(@;%H(00%-%�&(*%0/<�?.%019/*4�+�0(-%�1�P/,(B;E*4�

*+(.B(01(<�%)%&(00%<�+�./00(,�+%P./)*(�

	 :>� ����1 ,�"? ,#�� *"'�+,�6� �!�� " &"#%&�6�  � *"("25-�  "#��(�&&+3� %#,"(%,�@

0��"#%&&+3�/�,"&"1'!%�E�'"#C���'"(�&�1�, 6��% *����!�&�������*�"�0#"��,5�,%'$�C �

(�3%&�0��"#%&&+(�  *" "/"(� �(%F�&%(�� ,�*%� ��=4;LC� hijkli� ��=>;;C� PcmnopQ �

����9L;�����:�:

�% *����!�&������� �"*1 '%�, 6� *�"�0#"��,5� � *"("25-�  ��� ,#� (%!"?� (�3%&�@

0%)��:

7<



� � � �749:8:;8<=7;4>

	� !-/"(�  !1E%�C� &%&� �&��� ���� &%� *"#��3&" ,5�  #�$�1!"$�&&"D"� /�,"&%� ��'"@

(�&�1�, 6� " 12� ,#!6,5��%#&"(��&"C� /�0� *�"*1 '"#C� #'!-E%6� /"'"#+��D�%&��*!�,+�*"@

'�+,�6� �!��" &"#%&�6:

	 :L� �%F�&%��!6� �% *����!�&�6����� �"!$&%��%/",%,5�#� %#,"(%,�E� '"(� ��$�(� �

�",�'"*��&+3� ,�1&��!����1D"?� !��62�?� � ,�(+�:

� .1 , (2/01(� � �:-%�?%P+%;E(*�?%BB(.H1+/*4�?%)*%E00F,�.(9%,(0B@(,%(�./))*%E01(�%*�./)?F;1C

*(;E�B%�)+(H(@;%H(00%-%�&(*%0/�8+F)%*@�6D/9(;/7><�9%*%.%(�)%)*/+;E(*<�%&F20%<�%*��J�B%�I��),<�2*%�)?%C

)%&)*+@(*�./+0%,(.0%,@�0/0()(015�����

����J,"(C� &%�  ,%���� *�"/&"D"� /�,"&��"#%&�6C� *"�/��%-,�,%'"�� �%#!�&��C� *��� '"@

,"�"(� "/� *�E�#%�, 6� '%E� ,#�&&"�� �% *+!�&��� ���� *��� 0%�%&&"(� '"!�E� ,#�� �� *%@

�%(�,�%3�A"� 1&"'C�,:�:C� "/�%01-, 6�(�!'���'%*!�� /�0� ,�1?���,1(%&""/�%0"#%&�6:

	 :M� ��'"(�&�1�(%6�  '"�" ,5� �#�$�&�6� (%F�&+� �!6� �% *����!�&�6� ���� �"!$&% �

"/� *�E�#%,5�0%�%&&1-�&"�(1��% 3"�%:

�'"�" ,5� *���(�2�&�6� �% *����!�,�!6� *��� &%&� �&��� ���� ��!��  '"�" ,5� �#�@

$�&�6� "*��%,"�%�  � '�% '"*1!5,"(C� *1!5#���0%,"�"(� �� *�:�� 1 ,%&%#!�#%-,� #�0%#� �("@

 ,��",�0%�%&&"D"��% 3"�%�*�"/&+(�*1,.(C�&%� ,%����*�"/&"D"�/�,"&��"#%&�6:

� � � 	 � � � = ����� '"�" ,���#�$�&�6�qR��% *����!�,�!5&"?�(%F�&+�,�*%���=4;LC�0%�4�(�&1,1 �

�% ,#"�"(� ���� ("$�,� /+,5� "/�%/",%&%�*"#��3&" ,5� �\��  #�$�1!"$�&&"D"� �6�%�*"'�+,�6�F���@

&"?�r�X�GCL�(C�\�X�r=qR�X�GCL�=qR��(7�:

���� J,"(C� *��� 0%�%&&"?� ���&�E&"?� &"�(�� �% 3"�%����� ���'"(�&�1�("(� '"!�E� ,#�� ��� �

�!6�"/�%/",'�� 4� (7� *"#��3&" ,��  #�$�1!"$�&&"D"� /�,"&%�C�&%*��(��C� ����X� ;CL� 'DB(7� ��&%&� �&�� �

����#�"��&� !"?C�0%�4�(�&1,1�&%�*"#��3&" ,5� #�$�1!"$�&&"D"�/�,"&%�/1��,�&%&� �&"�(%,���%!%U

� ���� �	 � \=���� X�r=qRsptu� X�GCL;CLq R�X�8CGLqR:

� !�� *��� *"�"/�%&&"(� �%#!�&��� #�  � ,�(�� �&%*��(��C� *��� ��'"(�&�1�("?� #�!�E�&� �

�;CLS;C4����%�� E���0� 1 ,%&"#!�&&+�� &%� (%F�&�� A"� 1&'�� 0%� 4� (�&� �% 3"�1�, 6� M;� 'D� ��� �

��(vX�M;�'DB(�&�C� ,"� &�"/3"��(%6�  '"�" ,5� �#�$�&�6� (%F�&+�  " ,%#�,� qR�X� X
��� !"� ��#�

X�M;�B�8CGL�X�4M�(B(�&:

	:�G� K%2�,&+?� '"$13� �% *����!�,�!5&"?�  � ,�(+� ��'"(�&�1�, 6� "/"�1�"#%,5 �

�"*"!&�,�!5&+(��F,"�%(�� �/��0�&,"#+(�� ��*�:���!6� � '!-E�&�6�#!�6&�6�#�,�%�&%�"�@

&"�"�&" ,5�&%&� �&�6�����&%�*"#��3&" ,5� #�$�1!"$�&&"D"�/�,"&%:

	 :9� �3"��0%� /�,"&"(� *"'�+,�6� �!�� " &"#%&�6� ��'"(�&�1�, 6� " 12� ,#!6,5� #� ,�@

E�&���&��(�&���79� 1,"'� �!���"�&%/"�%�/�,"&"(�*�"�',&"?�*�"E&" ,�:

���� &%�1F�&���  *!"F&" ,�� &%&� .&&"D"�  !"6� ���� �w*!.&'�x�� &%� *"#��3&" ,� �

 #�$�1!"$�&&"D"� /�,"&%�#� ��01!5,%,�� �#�$�&�6� *" ,�"�E&"D"� ,�%& *"�,%C� &%��0'�� ��=

8;



����749:8:;8<=7;4>

D%.,/=1%00FA� X+%+� 1� B.�<� ?%+.(HBO00F3� );%3� ���� 0/� ?%+(.A0%)*1� ?%9.F*1E� 1;1�

%)0%+/01E�B%;H(0�&F*4�+%))*/0%+;(0�

�()*/�?%+(.A0%)*1� )+(H(@;%H(00%-%�&(*%0/<� ?.%?@'(00F(� ?.1� 0/0()(011�����

1;1� 0/.@X(00F(� +?%);(B)*+11<� %&./&/*F+/5*�B%?%;01*(;40%� )� ?%,%'45� ).(B)*+� ,/C

;%3�,(A/01P/=11�89./)9%?@;4*/<�91)*1�1�*�?�>�

#��� �/)*+%.F� ���� .(9%,(0B@(*)E� ?%;@2/*4� +� -%*%+%,� +1B(<� +� ���� ;� 1;1�

�����;�O,9%)*EA�8&%29/A<�9%0*(30(./A�1�?.�>�

�(9%,(0B@(,/E� )*(?(04�P/?%;0(01E�*/.F� )%)*/+;E(*� �J� < � 8?%� %&\O,@>� 1� B%;H0/�

&F*4�@9/P/0/�+�)%?.%+%B1*(;40%3�B%9@,(0*/=11�

�(.(B� ?.1,(0(01(,� .(9%,(0B@(*)E� ?(.(,(X/*4� ./)*+%.F� ���� )� ?%,%'45�

).(B)*+� ,/;%3� ,(A/01P/=11�8B.(;1�)�0/)/B9%3>�1;1� )�?%,%'45�?(.(9/*F+/01E�&%2(9�1�

B.�� �%?@)9/(*)E� ?(.(,(X1+/01(���� �%)@'()*+;E*4� )� ?%,%'45� ?(.(9/21+/01E�1P� O,C

9%)*1� +� O,9%)*4� 0/)%)%,<� ?.1� %*)@*)*+11�P0/21*(;40%-%� 1� B;1*(;40%-%� ?(0%%&./P%+/��

01E�

�(9%,(0B/=11�1�)?%)%&F�?(.(,(X1+/01E�����+�@);%+1EA�)*.%1*(;40%3�?;%'/BC

91�B%;H0F�&F*4�@9/P/0F�(-%�?.%1P+%B1*(;(,�

�/?.('/(*)E�0/� ,()*(� )*.%1*(;4)*+/�?%B%-.(+/*4�+%B0F(�./)*+%.F�����B;E�)01C

H(01E� +EP9%)*1� 1;1� ./)*+%.(01E� 9.@?0FA� 2/)*1=��  9/P/00F(� ,(.%?.1E*1E� ,%-@*�%)@C

'()*+;E*4)E� ?.%1P+%B1*(;(,� ��� � 0/� ,()*(� (-%� ?.1-%*%+;(01E� )� ?.%+(.9%3� +)(A� *.(C

&@(,FA�)+%3)*+�

#)(� .(9%,(0B@(,F(� ?.%1P+%B1*(;(,� ���� ,(.%?.1E*1E� B%;H0F� &F*4� ?%B.%&0%�

@9/P/0F�+�)%?.%+%B1*(;40%3�*(A012()9%3�B%9@,(0*/=11�1�+�B%-%+%.(�?%)*/+91�1�)%-;/C

)%+/0F�?%*.(&1*(;(,�

#����� �.1� ?.1O,%20%,� 9%0*.%;(� .(9%,(0B@(*)E� +EP9%)*4� 1� %B0%.%B0%)*4� +%B0FA�

./)*+%.%+�����%?.(B(;E*4�+�9/HB%3�?%;@2(00%3�O,9%)*1�8&%29(><�+(;1210F�@B(;40FA�

+%B%?%*(.4<�P/'1*0%-%�9%UDD1=1(0*/�1�B.@-1A�?%9/P/*(;(3�9/2()*+/�?%�./PB(;@��� ����

� �0(�,(0((<�2(,�+�B+@A�?.%&/A<�%*%&./00FA�?.%1P+%;40%�1P�./P0FA�O,9%)*(3�

�,9%)*1� )����<� ?%9/P/*(;1�+EP9%)*1�1�%B0%.%B0%)*1�9%*%.%-%�0(� )%%*+(*)*+@5*�

*.(&%+/01E,����<�?%B;(H/*�P/,(0(�

#����� �,9%)*1�B;E�A./0(01E�����B%;H0F�&F*4�21)*F,1<� &(P� %)*/*9%+�1;1�+9;5C

2(013�?%)*%.%001A�,/*(.1/;%+<�B%;H0F�?;%*0%�P/9.F+/*4)E�

84



��� �749:8:;8<=7;4>

�(9%,(0B@(,/E� *(,?(./*@./� +%PB@A/� ?.1� A./0(011� ���� B%;H0/� &F*4� 0(� 01H(�

?;5)�J� ^��1�0(�+FX(�?;5)�	��^�<�0(�B%;H0%�&F*4�?%?/B/01E�?.E,%-%�)%;0(20%-%�)+(*/�

0/�O,9%)*1�)����<�();1�10%(�0(�%-%+%.(0%�+�B%-%+%.(�?%)*/+91�

�(�B%?@)9/(*)E�);1+/*4�+�%B0@�O,9%)*4���� �./P0%-%�)%)*/+/�

#����� �.1� ./&%*(� )� ���� );(B@(*� ?.1,(0E*4� ).(B)*+/� 10B1+1B@/;40%3� P/'1*FV�

.()?1./*%.<�P/'1*0F(�%291<�.@9/+1=F�

�%B.%&0%� ,(.F� )%&;5B(01E�?./+1;� *(A0191�&(P%?/)0%)*1�B%;H0F�&F*4� 1P;%H(C

0F�+�.(9%,(0B/=1EA�?.%1P+%B1*(;E�?%�?.1,(0(015�)%%*+(*)*+@5'1A�����

#���	� #� 9%0=(� ),(0F� +)(� 2/)*1�@)*.%3)*+/�B;E� ./)?.(B(;(01E� ���<� 9%0*/9*1.@C

5'1(� )� 01,� 8D%.)@091<� )%(B101*(;40F(� X;/0-1<� O,9%)*1� B;E� A./0(01E� 1� ?.�><� .(9%C

,(0B@(*)E� *'/*(;40%� %21)*1*4� %*� %)*/*9%+� ,/*(.1/;/� )� ?%,%'45� +%BF<� ,%5'1A�

).(B)*+�1_1;1�%.-/012()91A�./)*+%.1*(;(3�89(.%)10/<�/=(*%0/�1�B.�>�

�(9%,(0B@(,F(�).(B)*+/�B;E�%21)*91�D%.)@0%9�1�B.@-1A�2/)*(3�)%%*+(*)*+@5'(C

-%� %&%.@B%+/01E<� /� */9H(� @);%+1E� &(P%?/)0%-%� ?.1,(0(01E� %.-/012()91A� ./)*+%.1*(C

;(3�?.1�U*%,<�B%;H0F�&F*4�@9/P/0F�+�.(9%,(0B/=1EA�?.%1P+%B1*(;E�����?%�(-%�?.1C

,(0(015�

87



��������	��	������

S�T��� ���������������

S�T�������������������

S	T�|gce•�JI���

S�T�|gce��	�����

SJT�hg�RJ��V����

SIT�|g�	R�������

Y�/!�"D�%A�6

�(9%,(0B/=11� ?%� ./P./&%*9(� 1� ?.1,(C

0(015� B%9@,(0*%+� *(A012()9%-%� .(-@C

;1.%+/01E� +� )D(.(� B%.%H0%-%� A%PE3C

)*+/

�(9%,(0B/=11�?%�%.-/01P/=11� 1�?.%+(C

B(015� ./&%*� ?%� )*/0B/.*1P/=11� +� B%C

.%H0%,�A%PE3)*+(

g‚ƒd„ƒ…„� c†r‚� e†‚}‡„� ˆ‡…� ‰ƒ‚†…� Š‡rr�

Sˆ…‡‹�ƒ�e‡…‚ƒ…�gY†Œi‹†dT�c}…‡•n}�ŠiŽ•i„�

e†‹•…ƒd†�•‡…‹idn� ••…idn� •‡‹Y‡•d„r�

ˆ‡…� •‡dŒ…†‚†�� S�*/0B/.*0F3� ,(*%B� 1)C

?F*/013� +%B%?%*(.4� 81P� )*.%1*(;40%-%�

./)*+%./>� 2(.(P� H1B913� ?;(09%%&./P@C

5'13�,/*(.1/;�B;E�&(*%0/T

g‚ƒd„ƒ…„� gY†ŒiˆiŒƒ‚i‡d� ˆ‡…� ŠiŽ•i„� e†‹C

•…ƒd†�•‡…‹idn� •‡‹Y‡•d„r� ˆ‡…� ••…idn�

•‡dŒ…†‚†�� S�*/0B/.*0F(� *(A012()91(�

*.(&%+/01E�9�?;(09%%&./P@5'1,� ,/*(C

.1/;/,�B;E�@A%B/�P/�&(*%0%,T

e†‚}‡„� ‡ˆ�‚†r‚� ˆ‡…� Œ•…idn� Œ‡‹Y‡•d„r� ˆ‡…�

Œ‡dŒ…†‚†�� S�(*%B�1)?F*/01E� ,/*(.1/;%+�

B;E�@A%B/�P/�&(*%0%,T�

ŠiŽ•i„� ‹†‹•…ƒd†�ˆ‡…‹idn� Œ•…idn� Œ‡‹C

Y‡•d„r�ˆ‡…�Œ‡dŒ…†‚†

		






