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�Ä� Ã�¥¤̧¦µ¥¨³Á°¥̧��¦³Á£��°�®»o��¼oÂ¨³Á�ºÉ°�Å��nµ�Ç ¦ª¤�´Ê�¦µ¥¨³Á°¸¥�°ºÉ�Ç Â�nÄ�®´ª�o°�¸Ê°¥µ�Ä®o�´�
¨��»��¦µ�°��r�¦³�°�®¨´�ÇÁ¸¥�n°� Â¨oªÁ¦µ�³Å��¼¦µ¥¨³Á°¸¥��°�®�´�º°�¸Ê�ª��´�°¸��¦´Ê�
¾ �ºÉ°�¼o°°� �,VVXHU QDPH� Á�}��µ¦¦³�»ªnµÄ�¦Á�}��¼o°°�®»o��¼o¦»n��´Ê�
¾ �¦´Á£��°�®»o��¼o Á�n� ®»o��¼o¤¸�¦³�´��Å¤n¤¸�¦³�´� ®»o��¼o�o°¥·��·�Å¤n�o°¥·��· ®»o��¼oÂ�¨�£µ¡ Á�}��o�

¾ ª³��¦��Îµ®��Å�n�°� �0DWXULW\ 'DWH� �³�°�Ä®o�´�¨��»��¦µ�ªnµÁ¤ºÉ°Ä��¸É�´�¨��»��³Å�o¦´�Á�·��o��º�

¾ °³�¦µ�°�Á�¸Ê¥®�oµ�³Ìª �&RXSRQ UDWH� �º° °�́¦µ�¨�°�Â���°�Á�¸Ê¥�¸É�¼o°°�¤¸£µ¦³�¸É�³�o°��nµ¥Ä®o�´��¼o�º°
®»o��¼o�µ¤ª´� Á�º°� �e �¸É�Îµ®���¨°�°µ¥»®»o��¼o �¹É�¤¸ � �¦³Á£� �º° ®»o��¼o�¸É�nµ¥�°�Á�¸Ê¥���¸É �)L[HG UDWH

ERQG� �¼o°°��³�o°��nµ¥°´�¦µ�°�Á�¸Ê¥�µ¤�¸É¦³�»ÅªoÁ�}�°´�¦µ���¸É�¨°��nª�°µ¥»�°�®»o��¼o Â�n�oµ®µ�®»o��¼o�´Ê�
�nµ¥�°�Á�¸Ê¥Â��¨°¥�´ª �)ORDWLQJ UDWH ERQG� ®»o��¼o�¦³Á£��¸Ê�³�nµ¥�°�Á�¸Ê¥Á�¨¸É¥�Â�¨�Å��µ¤�µ¦Á�¨¸É¥�
Â�¨��°�°´�¦µ�°�Á�¸Ê¥°oµ�°·�

¾ ¤¼̈ �nµ�¸É�¦µÅªo �3DU YDOXH� �º° ¤¼̈ �nµÁ�·��o��¸É�¼o�¼o�³�o°��Îµ¦³�º�Ä®o�´��¼o�º°®»o��¼o nª�Ä®�nÁ�nµ�´� �����

�µ� �n°®�nª¥

¾ �ª��µ¦�nµ¥�°�Á�¸Ê¥ �&RXSRQ IUHTXHQF\� Á�}��µ¦¦³�»�Îµ�ª��¦´Ê��°��µ¦�nµ¥�°�Á�¸Ê¥�n°�e �¹É�°µ�Á�}� �
�¦´Ê� � �¦´Ê� � �¦´Ê� ®¦º°�»�ÇÁ�º°��ÈÅ�o Â¨oªÂ�n�¼o°°��Îµ®�� Â�n�¸É�·¥¤Ä��¦³Á�«Å�¥ �º° �»� � �¦´Ê� Â¨³ �
�¦´Ê��n°�e

¾ ®�oµ�¸É�°��¦·¬³��¼o°°�®»o��¼o �&RYHQDQWV� Á�}�Á�ºÉ°�Å��¸É¦³�»Ä®o�¼o°°�®»o��¼o�o°�´��µªnµ�³�Îµ®¦º°Å¤n�Îµ ·É�
®�¹É�·É�Ä�Á¡ºÉ°�¦³Ã¥��r�°��¼oÄ®o�¼o

• <LHOG �º°°³Å¦ Á�¸É¥ª�o°�°³Å¦�´��µ¦¨��»�Ä�®»o��¼o
<LHOG Á�}��{��¥́®΅�Ä��µ¦�´�·�Ä�¨��»�Ä�®»o��¼o Ã�¥µ¤µ¦�Ä�oÁ�}�Á�¦ºÉ°�¤º°Á�¦¸¥�Á�¸¥�°´�¦µ�¨

�°�Â���°�®»o��¼o¦»n�®�¹É��´�°¸�¦»n�®�¹É� Á¡ºÉ°Ä®o�´�¨��»�µ¤µ¦��´�·�Ä�Å�oªnµ�ª¦�³¨��»�Ä�®»o��¼o¦»n�Ä�Á¡ºÉ°

Ä®oÅ�o�¨�°�Â���¸É¼��ªnµ
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<LHOG �º° °³�¦µ�¨�°�Â���¸É�³�¨��»�Å�o¦³��µ��µ¦¨��»�Ä�®»o��¼o Ã�¥�nµ�¸Ê�³Á�¨¸É¥�Â�¨��¨°�Áª¨µ

Á¡ºÉ°³�o°��µ¦Á�¨ºÉ°�Å®ª�°�¦µ�µ�¹É��¼��¦³���µ��µ¦Á�¨¸É¥�Å��°�°´�¦µ�°�Á�¸Ê¥�¨µ� Á¦µ¤µ¨°��¼�´ª°¥nµ�
�¨Å��µ¦�Îµ�µ��°�°´�¦µ�¨�°�Â�� �<LHOG� Ä��¨µ���́��̧ªnµhÁ¤ºÉ°�»��ºÊ°®»o��¼o Â¨³�º°Åªo¦³®ªnµ��nª��¸É
°�́¦µ�°�Á�̧Ê¥¼��¹Ê� Â¨oª�µ¥°°�Å� �»��³¡�ªnµ�»��µ¥®»o��¼o�´Ê�Å�oÄ�¦µ�µ�ÎÉµ�ªnµ�°��¸É�ºÊ°¤µ �ÎµÅ¤�¹�Á�}�Á�n�
�´Ê� " µÁ®�»�ÈÁ�ºÉ°��µ�Å¤n¤¸Ä�¦¥°¤�ºÊ°®»o��¼oÁ�nµ�¸É�nµ¥°´�¦µ�°�Á�¸Ê¥�ÎÉµ�ªnµ°´�¦µ�°�Á�¸Ê¥�¨µ��µ��»� �´��´Ê��oµ
�³Ä®oÁ�µ�ºÊ°Á�µ�³�o°�Å�o¦´�°´�¦µ�¨�°�Â��Á�nµ�´��¨µ��oª¥ �µ�Á�¸¥ª�¸É�³��Á�¥°´�¦µ�°�Á�¸Ê¥�°�®»o��¼oÁ�nµ�¸É
�nµ¥�o°¥�ªnµ�¨µ�Å�o �È�º° �¼o�µ¥�o°�¥°¤�µ¥®»o��¼o�´Ê�Ä�¦µ�µ�¸É�ÎÉµ�ªnµ¦µ�µ�¸É�¦µÅªo Â¨³Ä��µ��¨´��´�Á¤ºÉ°�»�
�ºÊ°®»o��¼o Â¨³�º°Åªo¦³®ªnµ��nª��¸É°´�¦µ�°�Á�¸Ê¥�ÎÉµ¨� Â¨oª�µ¥°°�Å� �»��³¡�ªnµ�»��µ¥®»o��¼o�´Ê�Å�oÄ�¦µ�µ¼�
ªnµ�°��¸É�ºÊ°¤µ �¹É�µ¤µ¦�°�·�µ¥Å�oÄ��Îµ�°�Á�¸¥ª�´� Á¦µµ¤µ¦�¦»�Å�oªnµ¦µ�µ�³�°³�¦µ�¨�°�Â��Á�¨ºÉ°�

Å®ªÄ��·«�µ��¦��oµ¤�³�

°�́¦µ�¨�°�Â�� �<LHOG� �¸ÉÁ¦µÁ®È��´��n°¥Ç Å�oÂ�n °´�¦µ�¨�°�Â���{��»�´� �&XUUHQW <LHOG� Â¨³

°�́¦µ�¨�°�Â���Îµ�ª����¹�ª´��¦��Îµ®��°µ¥» �<LHOG WR 0DWXULW\ ®¦º° <70�

 °³�¦µ�¨�°�Â���{��»�³� �&XUUHQW <LHOG� Á�}�°�́¦µ�¨�°�Â���n°�e°¥nµ��nµ¥ Ã�¥�·�¦µ¥Å�o�n°�e�n°Á�·�¨�

�»� ®¦º°�º°�°�Á�¸Ê¥¦´�Ä� � �e ®µ¦�oª¥¦µ�µ�¨µ��{��»�´� ®¦º°¦µ�µ�ºÊ°�´É�Á°�
 °³�¦µ�¨�°�Â���Îµ�ª����¹�ª³��¦��Îµ®��°µ¥» �<LHOG WR 0DWXULW\ ®¦º° <70� Á�}�°´�¦µ�¨�°�Â���¸É

�·��µ��¨�°�Â���¨°��nª�°µ¥»�µ¦¨��»�Á¤ºÉ°�´�¨��»��º°®»o��¼o�´Ê����¦��Îµ®��Å�n�°� �ÎµÄ®o�´�¨�
�»�µ¤µ¦�Á�¦¥̧�Á�¸¥�®»o��¼o�¸É¤¸°µ¥»��Á®¨º°Â¨³�nµ¥�°�Á�¸Ê¥Â���nµ��´�Å�o Ã�¥ <70 Á�}�°´�¦µ�¨�°�
Â���̧ÉÄ�o�·�¨��¦³ÂÁ�·��»��o°��¸ÉÁ�·��¹Ê��¨°�°µ¥»�°�®»o��¼o�´Ê� Ã�¥Á�}�°´�¦µ�·�¨��¸É�ÎµÄ®o�¦³ÂÁ�·�
�¦�́ ��°�Á�̧Ê¥¦�́ Â¨³Á�·��o�� Á�nµ�´��¦³ÂÁ�·���nµ¥ �¦µ�µ�ºÊ°� �¹É��µ��µ¦�·��Îµ�ª��¸É�Îµ�¹��¹��¦³Â

Á�·��»��o°� �°��µ��¸Ê�µ¦�·�¨��ÎµÄ®o�ÎÊµ®�´��°��¦³ÂÁ�·��o°�Ä�¨o�{��»�´�¤¸�ÎÊµ®�´�¤µ��ªnµ �oª¥®¨´�
�µ¦�·���́� n̈µª�¸ÊÁ°��ÎµÄ®o <70 Á�}��¸É�·¥¤Â¨³µ¤µ¦�Ä�o�¦³Ã¥��rÄ��µ¦¨��»�Å�o¤µ��ªnµ &XUUHQW
<LHOG

• �ªµ¤Á¸É¥�°³Å¦�oµ��¸É�»��ª¦Á�¦¸¥¤¡¦o°¤¦´�¤º°Á¤ºÉ°¨��»�Ä�®»o��¼o

�¨�°�Â�� �³� �ªµ¤Á¸É¥�Á�}�·É��¸É¤µ�oª¥�³�Á¤° Á®¤º°�Á�}��¼nÂ ��´�Á¨¥�ÈªnµÅ�o Å¤n¤¸�µ¦¨�

�»�Ä��¸ÉÅ¤n¤̧�ªµ¤Á¸É¥� �´�¨��»�®¨µ¥��¤µ�¹��»��¸Ê�°�ªnµ�oµ°¥nµ��´Ê�Á¦µ {�Á�·�ÅªoÄ��»n¤Á®¤º°�¤´¥
Ã�¦µ���̧ªnµ �³Å�oÅ¤n¤¸�ªµ¤Á¸É¥�h �oµ�·�Â���¸ÊÂ¨oª�»�Â�nÄ�Å�o°¥nµ�Å¦ªnµÁ�·��»�Á�·��´��°��»��³Å¤n�¼�
�Ã¤¥ �¹É��ÈÁ�}��ªµ¤Á¸É¥��¦³Á£�®�¹É�Á�n��´� �µ��¸É�¸�³�¨��»��ª¦Á¨º°�¨��»��¸ÉÄ®o°³�¦µ�¨�°�Â��Â¨´



7KH LQIRUPDWLRQ DQG RSLQLRQV LQ WKLV UHSRUW DUH WKRVH RI 7KDL %RQG 'HDOLQJ &HQWUH UHVHDUFK DFWLYLW\� 7KDL %'& GRHV QRW PDNH DQ\
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�ªµ¤Á¸É¥��¸ÉÁ®¤´¤�³��³ªÁ°� Â¨´«¹�¬µ�Îµ�ªµ¤Á�oµÄ��³�·É��¸É�³ªÁ°��´¨��»�Ä®o�n°�Â�o�n°��´�·�Ä�¨�

�»�Á¡ºÉ°�ªµ¤Å¤n�¦³¤µ��¸�¸É»� Á¦µ¤µ¨°��¼�ªµ¤Á¸É¥��µ��µ¦¨��»�Ä�®»o��¼o�´�

 �ªµ¤Á¸É¥��µ��µ¦Á�¨¸É¥�Â�¨��°�°³�¦µ�°�Á�¸Ê¥Ä��¨µ� �,QWHUHVW 5DWH 5LVN� ¤�̧¨�n°°´�¦µ�¨�°�

Â���¸É�¼o¨��»��o°��µ¦ �5HTXLUHG 5DWH RI 5HWXUQ� Ã�¥°�́¦µ�¨�°�Â���¸ÊÁ�}�Å�Ä��·«�µ�Á�¸¥ª�´�

°�́¦µ�°�Á�̧Ê¥Ä��¨µ��¸ÉÁ�¨¸É¥�Â�¨�Å� �ÎµÄ®o¤¸Ã°�µ�¸É®»o��¼o�¸É�¼o¨��»��³�µ¥Å�oÄ�°�µ���³¤¸¦³�´�
¦µ�µÂ���nµ�Å��µ�¦³�´�¦µ�µÁ�·¤�¸É�µ�Á°µÅªoÁ¤ºÉ°�´�·�Ä�¨��»� Ã�¥¦µ�µ�°�®»o��¼o�´Á�}�Å�Ä��·«

�µ��¦��³��oµ¤�³�°³�¦µ�°�Á�¸Ê¥Ä��¨µ� ��́�´Ê�®µ��´�¨��»�Å¤n�o°��µ¦�¸É�³¨��»�°¸��n°Å� �³
µ¤µ¦��µ¥®»o��¼oÅ�Å�o�n°��¦��Îµ®��Å�n�°� Â�n¦µ�µ�°�®»o��¼o�¸É�µ¥Å�o�¦·��³Â���nµ�Å��µ�

¦³��́¦µ�µ�̧ÉÁ�¥�µ�ÅªoÄ��°�Á¦·É¤¨��»� Îµ®¦´��´�¨��»��¸É�º°�¦µµ¦®�¸ÊÅªo���¦��Îµ®��Å�n�º�
Â öª�³Å¤nÅ�o¦�́�¨�¦³���µ��ªµ¤Á¸É¥��¦³Á£��¸Ê Á¡¦µ³�³Å�o¦´�Á�·��o��º��µ¤¦µ�µ�¸É�¦µÅªo

®¨µ¥�����́¥ªnµ�ÎµÅ¤¦µ�µ�¹�Á�¨ºÉ°�Å®ªÄ��·«�µ��¦��oµ¤�´�°´�¦µ�¨�°�Â�� �oµ�³Ä®o

°�·�µ¥�È��¡°�³�°�Å�oªnµ �oµ°´�¦µ�°�Á�¸Ê¥Ä��¨µ�¼��¹Ê� ®»o��¼o�¸É°°�¤µÄ®¤n�È�³Ä®o�¨�°�Â���¸É
¼��ªnµ®»o��¼oÁ�nµ �ÎµÄ®o®»o��¼oÁ�nµ�¸ÉÁ�°°´�¦µ�°�Á�¸Ê¥�ÎÉµ�ªnµ¤¸¤¼¨�nµ¨�¨� Â¨³Ä��µ��¨´��´��oµ°´�¦µ
�°�Á�̧Ê¥Ä��¨µ�¨�¨� ®»o��¼o�¸É°°�Ä®¤n�È�³Ä®o�¨�°�Â���¸É�ÎÉµ�ªnµ®»o��¼oÁ�nµ �ÎµÄ®o®»o��¼oÁ�nµ�¸ÉÁ�°
°�́¦µ�°�Á�¸Ê¥¼��ªnµ¤¸¤¼¨�nµ¼��¹Ê��´É�Á°�

 �ªµ¤Á̧É¥��µ��µ¦¡¥µ�¦�r°³�¦µ�¨�°�Â���µ��µ¦¨��»��n°�·�¡¨µ� �5HLQYHVWPHQW 5LVN� �ªµ¤

Á¸É¥��¦³Á£��¸Ê°µ��³Å¤n�»o�®¼�»o��µÁ�nµÄ��´� Á�ºÉ°��µ�Á�}��ªµ¤Á¸É¥��¸ÉÅ¤nÁ®È�Á�}�¦¼��¦¦¤�´�Á��
Ã�¥�ªµ¤Á¸É¥��¸ÊÁ�·��¹Ê��µ�¤¤�·�µ��µ¦�Îµ�ª��¸ÉÄ®o�³�¨��»��¸ÉÅ�o¦³��°�Á�¸Ê¥�µ�®»o��¼o�¸É���º°°¥¼n
Â öª�Îµ�°�Á�¸Ê¥�¸ÉÅ�o¦³��³Ê�Å�¨��»��n°Â�����o� �µ¤°�́¦µ�¨�°�Â���¨µ�Ä���³�´Ê� Ã�¥®µ�

°´�¦µ�°�Á�¸Ê¥Ä��¨µ�¤¸Â�ªÃ�o¤¨�¨��³�ÎµÄ®o�´�¨��»�Å�o¦´�°´�¦µ�¨�°�Â���¸É�ÎÉµ¨��µ��µ¦�Îµ
�°�Á�¸Ê¥�´Ê�Å�¨��»��n° �5HLQYHVWPHQW 5DWH 5LVN ¼��¹Ê��

 �ªµ¤Á̧É¥��oµ�Á�¦�·� ®¦º° �ªµ¤Á¸É¥��µ��µ¦�·��³��Îµ¦´®�¸Ê �&UHGLW 5LVN ®¦º° 'HIDXOW 5LVN� �ªµ¤
Á¸É¥��¸Ê¤�̧ªµ¤Îµ�´�¤µ�Ä��µ¦¨��»�Ä�®»o��¼o Á�ºÉ°��µ��µ¦¨��»�Ä�®»o��¼o�¦·�Ç�ÈÅ¤n�nµ�°³Å¦Å��µ�
�µ¦�¸ÉÁ¦µ ��¼ö ��»�� �ÎµÁ�·�Å�Ä®o��°ºÉ� ��¼o°°�� ¥º¤ �¹É�·É��¸ÉÁ¦µÅ�o¦´��°�Â���È�º° Á�·��o� Â¨³�°�

Á�¸Ê¥ ��́�´Ê�®µ�Á¦µÅ¤nÅ�o¦´�Á�·��´��¨nµª�º� �È��Å¤n�·�°³Å¦�¸É�³Ä�o�Îµ�nµ¥Çªnµ �¼��Á�¸Ê¥ª®�¸Ê� �´É�Á°�
�Îµªnµ �Á�¸Ê¥ª®�¸Ê� Îµ®¦´��µ¦¨��»�Ä�®»o��¼o�È�º° �µ¦�¸É�¼o°°�®»o��¼oÅ¤nµ¤µ¦��Îµ¦´�º�Á�·��o�Â¨´�°�

Á�¸Ê¥Å�o ®»o��¼o�³Ê��´°¥¼nÄ��µ�´Á�}� �'HIDXOW %RQG�
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��́¨��»�µ¤µ¦��¸É�³®¨¸�Á¨¸É¥��ªµ¤Á¸É¥��¸ÊÃ�¥¡·�µ¦�µ�ªµ¤µ¤µ¦�Ä��µ¦�Îµ¦³®�¸Ê�°��¼o°°�®»o�
�¼o°¥nµ�¦°��°� Ã�¥°µ�¡·�µ¦�µ�µ�°´��´��ªµ¤�nµÁ�ºÉ°�º°�°�®»o��¼o�´Ê��¹É��´�°´��´�Ã�¥ �¦·¬´� Å�¥
Á¦��·Ê� Â°��r °·�¢°¦rÁ¤�´É� Á�°¦rª· �Îµ�´� ��¦·� ®¦º° �¦·¬´� ¢d��r Á¦��·Ê� ��¦³Á�«Å�¥� �Îµ�´�

�¦³�°��¹É��³�nª¥�¸Ê¦³�´��ªµ¤Á¸É¥��¸ÊÅ�o¦³�´�®�¹É�

 �ªµ¤Á̧É¥��µ��¦µµ¦®�¸Ê�µ�£µ¡�¨n°�Ä��µ¦�ºÊ°�µ¥ �/LTXLGLW\ 5LVN� Á�}��ªµ¤Á¸É¥��¸É�¼o�º°®»o��¼o

Å¤nµ¤µ¦�Â�¦£µ¡®»o��¼o�¸É�º°°¥¼nÄ®oÁ�}�Á�·��Å�oÄ�Áª¨µ�¸É�o°��µ¦ Ã�¥���·®»o��¼o¦»n��¸É¤¸�Îµ�ª�Á�·�

�¸É°°�Á�°�µ¥ �,VVXHG 6L]H� ¼�¤́�¤̧£µ¡�¨n°�Ä��µ¦�ºÊ°�µ¥¤µ��ªnµ®»o��¼o¦»n��¸É¤¸�Îµ�ª�Á�·��¸É°°�
Á�°�µ¥�ÎÉµ Á�ºÉ°��µ��¦·¤µ��¸É°°�Â¨³Á�°�µ¥�Îµ�ª�¤µ��³�ÎµÄ®o®»o��¼o�´Ê��¦³�µ¥°¥¼nÄ�¤º°�°�
��́¨��»�®¨µ¥¦µ¥ �¹É�Ä��¸É»��³�ÎµÄ®o¤¸�¦·¤µ��µ¦�ºÊ°�µ¥Â¨³°´�¦µ�µ¦®¤»�Áª¸¥�Ä��¨µ�¦°��n°�
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7KH LQIRUPDWLRQ DQG RSLQLRQV LQ WKLV UHSRUW DUH WKRVH RI 7KDL %RQG 'HDOLQJ &HQWUH UHVHDUFK DFWLYLW\� 7KDL %'& GRHV QRW PDNH DQ\

UHSUHVHQWDWLRQ RU ZDUUDQW\� H[SUHVV RU LPSOLHG� DV WR WKH IDLUQHVV� DFFXUDF\� RU FRPSOHWHQHVV� :KLOH DOO UHDVRQDEOH FDUH KDV QR UHSUHVHQWDWLRQ

DV WR LWV DFFXUDF\ RU FRPSOHWHQHVV DQG LW VKRXOG QRW EH UHOLHG XSRQ DV VXFK� 7KDL %'& DFFHSWV QR OLDELOLW\ ZKDWVRHYHU IRU DQ\ ORVV DULVLQJ

IURP XVH RI WKLV UHSRUW RU LWV FRQWHQWV� 7KLV UHSRUW LV EHLQJ VXSSOLHG VROHO\ IRU LQIRUPDWLRQDO SXUSRVHV DQG PD\ QRW EH UHSURGXFHG�

GLVWULEXWHG RU SXEOLVKHG E\ UHFLSLHQW IRU DQ\ SXUSRVH ®�oµ ���
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