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2�� $8X�;D!GHK�� I,� ;,�� DQG� $O�)LG<DQ�� ',� ,,� ����,� (HHH0&� RH D[OH� ORDG�� &LUH� LQHOD&LRQ�
SUHVVXUH�DQG� &LOODJH�V<V&H!�RQ�VRLO�SK<VL0DO� SURSHU&LHV�DQG�0URS�<LHOG�RH�D� JRUGDQLDQ�VRLO,�
$!HUL0DQ�6R0LH&<�RH�$JUL0XO&XUDO�(QJLQHHUV,�23(�+K��3���,
���$KDQHNX��,,�(,� DQG�",�$,�"JXQMLULQ, ����,�(HHH0&�RH�&UD0&RU�HRU#DUG�VSHHG�RQ�VDQG<�ORD!�

VRLO�SK<VL0DO�0RQGL&LRQV�GXULQJ�&LOODJH ,�ILJHULDQ�JRXUQDO�RH�-H0KQRORJ<���2(�+K�����.,
1��$QRQ,�����,�6RLO� 0RQH�SHQH&UR!H&HU,�$6$(�V&DQGDUG�63�3,�,� $JUL0XO&XUDO�(QJLQHHULQJ�
LHDU�FRRN��1/3�SS ,

.�� (OOLDVVRQ��  ,� ����,� (HHH0&� RH� HRU#DUGHU� &LUH� SUHVVXUH� RQ� UX&� HRU!D&LRQ� DQG� VRLO�
0R!SD0&LRQ,�6LOYD�GHQQL0D�3��(2+K��2����.,

/�� *UDQJH�� ,,�� %,� %UD!!DQHH� DQG� %,� %UDVHU&VDN, ����,� &R!SDUD&LYH� DQDO<VLV� RH� GLHHHUHQ&�
&LOODJH�V<V&H!V�XVHG�LQ�VXJDU0DQH�(-KDLODQG+,� $GF'�J,���K�21���,

���  HM!DQ� .,� DQG�M,�"#VLDN, ����,� ,QHOXHQ0H� RH� &UD0&RU� VSHHG� RQ� 0KDQJHV� RH� VRLO� 0RQH�
LQGH[,�,QN<QLHULD�5ROQL0ND,�3�(13+K��/����1,
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%QORCTKUQP�CPF�'XCNWCVKQP�QH�UWICTECPG�JCTXGUV�OCEJKPG�VTCHHKE�YKVJ�VYQ�

OQFGNU�QH�DKPU�QP�UQKN�EQORCEVKQP�KP�-CTQWP�#ITQ� PFWUVT!

$EVWUDFW

-KLV� V&XG<� #DV� SHUHRU!HG� � LQ� &KH� VX!!HU� RH� �3��� RQ� D� 5D&RRQ� 3� RH� VXJDU0DQH� LQ�

.DURXQ�$JUR�LQGXV&U<�&R�LQYHV&LJD&H�&KH�HHHH0&V�RH�&#R�!RGHOV�RH�8LQV�RQ�VRLO�0R!SD0&LRQ,�

6RLO�&H[&XUH�#DV�VLO&<�0OD<�ORD!,�-KH�H[SHUL!HQ&�#DV�SHUHRU!HG�LQ�D�HD0&RULDO�H[SUL!HQ&�LQ�

8DVLV� RH� 0R!SOH&HO<� UDQGR!LNHG� GHVLJQ� #L&K� &KUHH� UHSOL0D&LRQV,� -KH� !DLQ� SOR&V� #HUH�

LQ0OXGHG� &#R� !RGHOV� RH� 8LQHV� QD!HO<� ;(%&"� DQG� 6KDNHU,� -KH� VX8SOR&V� #HUH� HRU#DUG�

VSHHGV�RH�KDUYHV&LQJ�!D0KLQHU<�LQ0OXGLQJ� ���.�DQG���N!�K����DQG�VX8�VX8SOR&��#HUH�GLHHHUHQ&�

&LUH� LQHOD&LRQ� LQ0OXGHG��2��DQG� ����N%D ,�-KH� UHVXO&V� VKR#HG� &KD&� VRLO� 0R!SD0&LRQ� GXH� &R�

KDUYHV&HU�LQ0UHDVHG�LQ���3/�0!�VRLO�GHS&K��8X&�SDVVLQJ�8LQV�&UDQV!L&HG�0R!SD0&LRQ�HUR!�&KH�

XSSHU�GHS&KV� &R� &KH� OR#HU�RQHV�DQG� �0DXVHG� &R� LQ0UHDVH�0R!SD0&LRQ� LQ� OR#HU�GHS&KV,�-KH�

LQ0UHDVHG�0R!SD0&LRQ�0UHD&HG�8<��6KDNHU�8LQ�#DV�OHVV�8H0DXVH�RH�#LGHU�&LUH�DQG�OHVV�KHLJK&�

RH� &UHDGV,� ([0HS&� D&� GHS&KV� ����� 0!� DQG� 3��2�� 0!�� R&KHU� GHS&KV� #HUH� LQHOXHQ0HG� 8<�

HYDOXD&HG�HD0&RUV,�6SHHG�RH�.�N!�K���0UHD&HG�&KH�KLJKHV&�0R!SD0&LRQ,�-LUH�SUHVVXUH�RH��2�

N%D� GH0UHDVH� VRLO� 0R!SD0&LRQ� UD&KHU� &KDQ� ���� N%D�RQH ,�-KH� UHVXO&V� DOVR� VKR#HG� &KD&� &KH�

HHHH0&�RH�VSHHG�RQ�VRLO�0R!SD0&LRQ�#DV�RQ�XSSHU�GHS&KV�LQ��� 3��0!��8X&�8LQ�&<SH�DQG�&LUH�

LQHOH&LRQ�HHHH0&HG�RQ�GHS&KV�8HOR#�&KDQ�3��0!,

 H\ZRUGV!;DUYHV&��&R!SD0&LRQ��FLQ��GRU#DUG�VSHHG��-LUH�LQHOD&LRQ
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