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ñ�¾j¡�ú÷�¶Ô¬���Ï�ôðó¡�êó¡�àó¡�Ä�ïÂ«�ù��ÿ� þ¥�µ�øÈm¡�¾k¡�ú÷��ôß��ù¢ï�¨�ÎÏÍõ¡Âºã�Âð�÷�õÐ �¨�Á�Èó¡�¨ �¦ó¡�§Á¡Ã� ò¦ë�ú÷�¨·Â¬ìm¡�¢�Èèû�¨èÏ¡�m¡��ÿ� ¨�m¢àó¡�¨¸Ðó¡�¨øÜü÷�¤È·�õ¢º��¡ ?�îºó¿� ñ¾à÷��¨È�ìm¡�õ¢��ó ¨�ôðó¡�êó¡�àó¡�Ä�ïÂ«�ÖÇ�¬÷�âô¥� �¨ç¢ï�Þë¡�m¡� ¨È�ìm¡ÐÕÎ�ÒÒÐ�ÏÒÔÒ�ÓÔÑ �ÏÎÐ�ÐÓÐ�ÑÍÓõ¡Âã�Âð�÷�õÐ©¢ã¢¥¾ºó¡� ¾�àºÇ º�Ìó¡� ªüi¡ òøà÷�éÂË� ù¡¾�m¡�? îó¿� �E¢¬¬ó¡��ôß�æ�ìÌó¡� ¨x�àó¡� �¾üðó¡��èÌ÷��ñ�¾j¡Ð���õ¢º��¡ ?�¨º�ôðó¡�êó¡�àó¡�Ä�ï¡Â«�ª·�¡Á�¢øï [¥�¨È�ìm¡ÐÏÕ�ÑÐÐõ¡Âã�Âð�÷�õÐ[¥� �ù¡¾�m¡�?ÑÐÎ�ÔÒÓõ¡Âã�Âð�÷�õÐ?òøà÷�éÂË�¨ìØü÷� [¥� ªüi¡ÓÖÎ�ÒÖÓÔõ¡Âã�Âð�÷�õÐ[º¥� �¾�àÇ�º�Ìó¡�¨�Âë�?ÑÑÒ�ÖÍÏõ¡Âºã�Âð�÷�õÐ? [º¥� �©¢ã¢¥¾ó¡�¨ìØü÷ÎÓÍ�ÏÕÏõ¡Âºã�Âð�÷�õÐ[º¥� �¾ºüðó¡��èºÌ÷�¨ºìØü÷�?ÏÐÑ�ÒÍÒ õ¡Âã�Âð�÷�õÐ[¥� �¨x�àó¡�?ÏÔÔ�ÒÖÔõ¡Âã�Âð�÷�õÐæ�ìÌó¡�¨ìØü÷�?� ¢øïñ�¾j¡�¶Ó����Ñ�þº¥ µ�øºÈm¡�¾k¡�ú÷��ôß��ù¢ï��¨È�ìm¡�§Â¬èôó��¨�ôðó¡�êó¡�àó¡�Ä�ïÂ«�ÖÇ�¬÷�ù� �ÎÏÍõ¡Âã�Âð�÷�õÐ�ñ¾à`Ð�Ï� �ù¡¾�m¡�? §Â÷�Ñ�Ó� ªüi¡ òøà÷�éÂË�? §Â÷�ÏÎ�Ò¨º�Âë�? §Âº÷ � ¾�àÇ�º�Ìó¡Ò�Ó� ©¢ã¢¥¾ó¡�? §Â÷�Î�ÔÔ� ��¾üðó¡��èÌ÷�? §Â÷�Ð? ©¡Â÷�� �¨x�àó¡Ð�Ñ? §Âº÷ æ�ìÌó¡�
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ñ�¾j¡�Ñ�þ¥�µ�øÈm¡�¾k¡�úß�¨�ôðó¡�êó¡�àó¡�Ä�ïÂ«�§½¢�Ã�§Â÷�
Þë�m¡§½¢�Äó¡�©¡Â÷�½¾ßñ¢�¡�§Â÷� ù¡¾�m¡�0��Ð�ÎÕrÍ�ÑÑÏ�Ô�Ð�ÓÎ ªüi¡ òøà÷�éÂË�&��Ñ�ÓÎrÎ�ÑÔÐ�ÒÖ�Ó�Ð ¾�àÇ�º�Ìó¡�&��ÏÎ�ÑÒrÏÑ�ÒÒ�Ô�ÑÖ�Ô ©¢ã¢¥¾ó¡�&��Ò�ÓÎrÏ�ÓÖÐ�ÔÎ�Ô�ÒÏ �¾üðó¡��èÌ÷�$��Î�ÔÔrÍ�ÒÏÎ�ÐÐ�Ï�ÐÒ ¢x�àó¡�$��Ð���rÎ�ÎÐÎ�ÖÒ�Ñ�ÏÎ æ�ìÌó¡�6��Ð�ÐÕrÎ�ÑÎÏ�Ð�Ñ�ÖÔ [ó�¾j¡�ú÷�Ú·���Ï�Ð��éÂºË� ©¢ã¢¥¾ºó¡� ¾�àÇ�º�Ìó¡�? ªû¢ï�¨�ôðó¡�êó¡�àôó�Ä�ï¡Â¬ó¡��ôß��ù�D��Þë¡�m¡�ýÀÿ�? ¨�ôðó¡�êó¡�àó¡�ú÷�¨àè«Âm¡�Ä�ï¡Â¬ó¡�½�à«�¢`Á� �ªüi¡ òøà÷¾ï�«�¾ë� �ªüi¡ òøà÷�Z¯�«� º�Á¢«�? ¨�ôðó¡�êó¡�àó¡�Ä�ïÂ«�Å¢�ë ú÷�îó¿�¢üóÎÓ�Ô�ÖÖ�¨�¥�ü³�µ¢�Âó¡�ªû¢ï�®�· �¾�àÇ�º�Ìó¡�¨�Âë�? �¨º�ôðó¡�êºó¡�àó¡�Äº�ïÂ«�âºô¥�¾ë� �¢�Ø�p� ¨�Âìó¡�? ù¢ï�ªüi¡ òøà÷�Á¢¦ã�Öë¢È«�ù�ç�E¢¬ó¢¥�ÒÖÓÔ õ¡Âã�Âð�÷�õÐõ���? ¢÷���ÎÔ�Ô�ÎÖÖÖ¾�àºÇ º�ºÌó¡�¨�Âë�ÑÂà¬«�� E¢¬ó¢¥� �¨�ó¢��µ¢�Âó¡�ªû¢ï�®�·ñ�¾ºj¡�úº÷ Ú·�üºç �§ÂºË¢¦÷�ªüi¡ òøà÷�Á¢¦ã�D��¢�Ø�p��Ï�D��Òºèu¡�Á¢º¦äó¡�Äº�ïÂ«�ù� ÓÖÎõ¡Âã�Âð�÷�õÐ�[º¥ ¨ºÈ�ìm¡�õ¢º��ó ¢�ØÇ�¬÷�µ�¡Á�®�· òë��Ä�ï¡Â¬ó¡�ªû¢ðç��Â»�¡ ê×¢üm¡�? ¢÷� ÏÎÐõ¡Âã�Âð�÷�õÐ� �¾üðó¡��èÌ÷�¨ìØü÷�?ÑÍÒõ¡Âã�Âð�÷�õÐÄº�ï¡Â¬ó¡�ýÀÿ�Þì«� �æ�ìÌó¡�¨ìØü÷�? ¤ô·�¨ü�¾m�¨ì¥¢Ç�¨Ç¡Á½�? ¢ÿ¢û¾³� Vó¡�½�¾k¡�úøÓ�ÎÖÖÔ�ñ¾à÷�¨�ôðó¡�êó¡�àó¡�Ä�ï¡Â«�ÖÇ�¬÷�âô¥�®�· ÓÍÐõ¡Âã�Âð�÷�õÐ� ±Âèó¡�£¢¥�?ÑÒÐõ¡Âã�Âð�÷�õÐ� £Züºó¡�£¢º¥ ?�ÐÍÐõ¡Âºã�Âð�÷�õÐ?��÷¢ºüó¡�C¢àó¡�ñ�½ ?�¢r�¨¦�Âë��� �ôß��¢���¾s C¢àó¡�ñ�½ Òà¥�Þ÷�Ä�ï¡Â¬ó¡�ýÀÿ�¨ûÁ¢ì÷�ñ�» ú÷� ��¢¦�Ìó¡ñ�¾j¡�¢ÿZã� íÁ����û� ��ï�× ò°÷�§Á�Ø¬m¡�ñ�¾ó¡�ù¾`�¢�¬ûÁ¢ì÷�¾üß��¡¾³�¨àè«Â÷�¢�üðó��Ò��� ¨Ç�Á¾m¡�ê×¢üm¡�? ¨�ôðó¡�êó¡�àôó�¨àè«Âm¡�Ä�ï¡Â¬ó¡�½�à«¨�ÂÌ¦ó¡�©¢×¢Ìüó¡�D���ªüi¡ ¨ß¢üÏ�Z¯�¬ó�¨ç¢Ó���å¢Ô� �¨� �¦ó¡�©¡Á¢¦¬ß�¡ �¤ó¢äó¡�? ��ß¡Â«�� Vó¡ ¨èô¬¼m¡�©¢ß¢üÐó¡� òìüó¡�Ö�¢Ç� ¨ïÂ·� ¨÷¢øìó¡�éÂ·�Ø��¡�ê×¢üm¡�? Á¢¦äó¡�òøb�Vó¡�µ¢�Âó¡�§¾Ë�ú÷�æèc�Vó¡� �¨ü�¾m¢¥�Ö�b �¡ÂÔ»�¨÷Ä·��½�³� õ¾ß�îó¿�D�©̈¢¸ØºÈm¡�¨·¢ºÈ÷�Ñ¢èu¡�D��îóÀï� �¨�Âà¬ó¡� ª¸ôó�¨ÓÂß�¢�¬¥Â«�ª¸¦Ï�� <¢¦üó¡�¢ÿ�¢Øã�£Â»�Vó¡úß�¢�¬·¢È÷�òì«�� ù��¤x�Vó¡� �¨ü�¾m¡�úøÓ��¡ÂÔl¡ÑÍ�¨ü�¾m¡ ¨·¢È÷�ú÷�òº÷¡�àó¡�ýÀºÿ �½�«� ¨Ç�Á¾m¡�ê×¢üm¡�? ¨�ôðó¡�êó¡�àó¡�Ä�ï¡Â«�Ý¢è«Á¡�D��¨àø¬o�
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ñ�¾j¡��Ò�¨�ôðó¡�êó¡�àó¡�Ä�ïÂ«��763��Pðó¡�C¢àó¡�ù¾÷�Òà¥�?����� 81(3�DQG�:+2�
¨ü�¾m¡�öÇ¡Ä�ïÂ¬ó¡�õ¡Âã�Âð�÷�õÐ�©¢Ü·�÷ íÁ����ûÓÍ�ÕÍ[¥ÎÖÕÍ�ÎÖÖÍ ��ï�×ÑÍ�ÕÍ[¥ÎÖÕÍ�ÎÖÖÍ ¨èô¬q�¨�¾üï�ù¾÷ÖÕÖÍ�©¢Ç¢�ìó¡�ú÷ �ðÇ�÷ÎÍÍ�ÏÍÍ[¥ÎÖÕÖ�ÎÖÖÍ âü´�¥ÑÍÍ�ÒÍÍ[¥ÎÖÕÖ�ÎÖÖÍ í�ðû¢¥ÎÍÍ�ÐÍÍ[¥ÎÖÕÖ�ÎÖÖÍ ¢¬ðôïÐÒÍ�ÓÍÍ[¥ÎÖÕÖ�ÎÖÖÍ �n½ÐÒÍ�ÒÏÒ[¥ÎÖÕÖ�ÎÖÖÍ êÌ÷½���r���[¥�����ÎÖÖÔ ¤ô·���r���[¥�����ÎÖÖÔ Îg���r���[¥�����ÎÖÖÔ Å�×Â×���r���[¥�����ÎÖÖÔ �¡¾��Èó¡���r���[¥�����ÎÖÖÔ
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Ð�Ó� ©¢ã¢¥¾ó¡�? §Â÷�Î�Ö� �¾üðó¡��èÌ÷�? §Â÷�Î�Ôj¡�æ�ìÌó¡�¨ìØü÷�? §Â÷�ñ�¾�Õ��ýÂï¿�Á¾x�¢r� êó¡�àó¡�Ä�ïÂ«�ù�30��¡¾üï�ù¾÷�?�ÖÍ�©¢Ç¢�ìó¡�ú÷�âô¥ÑÔõ¡Âºã�Âð�÷�õÐ������ %URRN� HW� DO��� [º¥ µ�¡Á�ÐÍ�ÒÒõ¡Âºã�Âð�÷�õÐý¾ºüó�ÿ ù¾º÷ ?������ 9DQ� 3XWWHQ� HW� DO����Ã�¢º´¬� C�ÔÖ õ¡Âã�Âð�÷�õÐ�ôÇ�� ?������ 2UPVWDG�HW�DO��� ¾j¡ñ��Õ�ú÷�òë�¡ êó¡�àó¡�Ä�ï¡Â«�§½¢�ÃÎÍù�Âð�÷�30���¨�m¢àó¡�¨¸Ðó¡�¨øÜü÷�©¢èÏ¡�÷ úß Þë�m¡§½¢�Äó¡�©¡Â÷�½¾ßñ¢�¡ ù¡¾�m¡�0�����r����Ï�ÑÎ�Ï�ÓÓ ªüi¡ òøà÷�éÂË�&�����r���Ð�Ò�Ò�ÒÐ º�Ìó¡¾�àÇ��&������r����Ï�ÕÕ�Ð�Ö ©¢ã¢¥¾ó¡�&������ �¾üðó¡��èÌ÷�$������ æ�ìÌó¡�6�������
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1RLVH�3ROOXWLRQ�LQ�$OHSSR�&LW\�
'U��<RXVHI�0HVOPDQL����'U��0RKDPHG�$O�$RXGDW$%675$&7

,QGRRU�DQG�RXWGRRU�VRXQG�OHYHOV�ZHUH�PHDVXUHG�LQ�GLIIHUHQW�VLWHV�RI�$OHSSR�FLW\��XVLQJ�VRXQG�OHYHO�PHWHU�7\SH�������%UXHODQG�.LDHU�FRPSDQ\��'HQPDUN��7KH�UHVXOWV�VKRZ�WKDW�WKH�RXWGRRU�VRXQG�OHYHOV�ZHUH�KLJKHU�WKDQ�:+2��:RUOG�+HDOWK�2UJDQL]DWLRQ��VWDQGDUG�E\�������G%��������G%�DQG����G%�LQ�UHVLGHQWLDO�± FRPPHUFLDO��DQG�FRPPHUFLDO� ± LQGXVWULDO�VLWHV�UHVSHFWLYHO\ ��,QGRRU�VRXQG�OHYHOV�DOVR�ZHUH�KLJKHU�WKDQ�:+2�VWDQGDUGV�E\�����WR����G%�LQ�WKH�KRXVHV�DQG�EHWZHHQ�������DQG�G%�LQVLGH�WKH�KRVSLWDOV��7KH�VWXG\�VKRZ�WKDW�WKH�DXWKRULWLHV�DGPLQLVWUDWLRQ�PXVW�WDNH�DOO�QHFHVVDU\�SURFHGXUHV�WR�UHGXFH�WKH�VRXQG�OHYHOV��HVSHFLDOO\�LQ�UHVLGHQWLDO�UHJLRQ�DQG�LQ�WKH�UHJLRQV�VXUURXQGLQJ�WKH�KRVSLWDOV�
.H\�ZRUGV��6RXQG�OHYHO��1RLVH�SROOXWLRQ��GHFLEHO��$OHSSR�,QGRRU�DQG�RXW�GRRU�VRXQG�OHYHOV��

 &RUUHVSRQGLQJ�DXWKRU
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,QWURGXFWLRQ�1RLVH�SROOXWLRQ�FDQ�EH�GHILQHG�DV�XQZDQWHG�RU�RII HQVLYH�VRXQG�WKDW�XQUHDVRQDEO\�LQWURGXFHV�LQWR�RXU�GDLO\�DFWLYLWLHV��,W�KDV�PDQ\�VRXUFHV��PRVW�RI�ZKLFK�DUH�DVVRFLDWHG�ZLWK�XUEDQ�GHYHORSPHQW�DV�URDG��DLU�DQG�UDLO�WUDQVSRUWV��LQGXVWULDO�QRLVH��QHLJKERUKRRG�DQG�UHFUHDWLRQDO�QRLVH��:RUOG�KHDOWK�RUJDQL]DWLRQ �:+2�������VXJJHVWV�WKDW�QRLVH�FDQ�EH�HIIHFWHG�RQ�KXPDQ�KHDOWK�LQ�PDQ\�ZD\V�VXFK�DV��DQQR\DQFH�UHDFWLRQ��VOHHS�GLVWXUEDQFH��LQWHUIHUHQFH�ZLWK�FRPPXQLFDWLRQ��SHUIRUPDQFH�HIIHFWV�DQG�VRFLDO�EHKDYLRU�DQG�KHDULQJ�ORVV�HIIHFWV��5HVHDUFK�RQWR�WKH�HIIHFWV�RI�QRLVH�RQ�KXPDQ�KHDOWK�LQGLFDWHV�D�YDULHW\�RI�KHDOWK�SUREOHPV��3HRSOH�H[SHULHQFLQJ�KLJK�QRLVH�OHYHOV�GLIIHU�IURP�WKRVH�ZLWK�OHVV�H[SRVXUH�LQ�WHUP�RI��LQFUHDVHG�QXPEHU�RI�KHDGDFKHV��JUHDWHU�VXVFHSWLELOLW\�WR�PLQRU�DFFLGHQWV��LQFUHDVHG�PHQWDO�KRVSLWDO�DGPLVVLR Q�UDWHV��-RE��������([SRVXUH�WR�QRLVH�LV�DOVR�DVVRFLDWHG�ZLWK�D�UDQJH�RI�SRVVLEOH�SK\VLFDO�HIIHFWV�LQFOXGLQJ��FROGV��FKDQJH�LQ�EORRG�SUHVVXUH��RWKHU�FDUGLRYDVFXODU�FKDQJHV��SUREOHPV�ZLWK�WKH�GLJHVWLYH�V\VWHP�DQG�JHQHUDO�IDWLJXH��-RE��������2EMHFWLYHV��7KH�PDLQ�REMHFWLYH�RI�WKLV�VWXG\�ZDV�WR�NQRZ�WKH�FXUUHQW�VWDWXV�RI�RXWGRRU�DQG�LQGRRU�QRLVH�OHYHOV�LQ�$OHSSR�&LW\���7KHVH�UHVXOWV�ZLOO�KHOS�XV�KDYLQJ�DQ�LGHD�DERXW�WKH�QRLVH�OHYHO�VWDWH�LQ�WKH�FLW\�LQ�RUGHU�WR�SODQ�D�VWUDWHJ\�IRU�WKH�GHFUHDVLQJ�QRLVH�HIIHFWV RI�WKH�&LW\��0HDVXUHPHQWV��7KLUWHHQ�VLWHV�ZHUH�VHOHFWHG�IRU�WKLV�VWXG\�DW�$OHSSR�&LW\��7KHVH�VLWHV�ZHUH�FKRVHQ�WR�FRYHU�PDLQ�WUDIILF�GHQVLW\�DQG�SRSXODWLRQ�DFWLYLVWV��UHVLGHQWLDO��FRPPHUFLDO��LQGXVWULDO�DGPLQLVWUDWLYH�DQG�KRVSLWDO��,Q�HDFK�VLWH�QRLVH�ZDV�PHDVXUHG�FRQWLQXRXVO\�IURP���WR����KRXUV��DERXW�����PHDVXUHV�SHU�GD\��0HDVXUHPHQW�SRVLWLRQV�ZHUH�FKRVHQ�WR�JLYH�UHVXOWV�WKDW�
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DUH�UHSUHVHQWDWLYH�RI�WKH�VSHFLILF�QRLVH�DW�EXLOGLQJ�ZKHUH�SHRSOH�DUH�OLNHO\�WR�EH�DIIHFWHG��7KH�OHYHO�RI�LQVWUXPHQW�KHLJKW�ZDV� DERXW�����P�DERYH�WKH�JURXQG��7R�PLQLPLVH�WKH�LQIOXHQFH�RI�UHIOHFWLRQV��WKH�PHDVXUHPHQWV�ZHUH�DW�OHDVW�����P�IURP�DQ\�UHIOHFWLQJ�VWUXFWXUH�RWKHU�WKDQ�WKH�JURXQG�RU�WKH�EXLOGLQJ�IDFDGH��6RXQG�OHYHO�PHWHU�W\SH������IURP�³ %UXHODQG�.LDHU´��D�'DQLVK�FRPSDQ\��ZDV�XVHG�WR�PHDVXUH�QRLVH�OHYHO��ZLWK�UDQJH��� �����G%�$��5HVXOWV�2XWGRRU�1RLVH�OHYHOV�LQ�GLIIHUHQW�VLWHV�LQ�$OHSSR�FLW\�DUH�SUHVHQWHG�LQ�7DEOH����WKH�KLJKHVW�RXWGRRU�PHDQ�QRLVH�OHYHOV�ZHUH�IRXQG�LQ�$O �0HGDQ���������G%�$��ZKLFK�LV�D�FRPPHUFLDO �LQGXVWULDO�VLWH��ZKLOH�LW�UDQJHG�EHWZHHQ���������G%�$��LQ�WKH�UHVLGHQWLDO�VLWHV��DQG�EHWZHHQ����� ������LQ�WKH�UHVLGHQWLDO�FRPPHUFLDO�VLWHV��$OVR�WKH�UHVXOWV�VKRZ�WKDW�WKH�RXWGRRU�QRLVH�OHYHOV�ZHUH�KLJKHU�WKDQ�:+2�VWDQGDUG�E\�������G%�$���������G%�$��DQG����G%�$��LQ�UHVLGHQWLDO��FRPPHUFLDO�DQG�FRPPHUFLDO��LQGXVWULDO�VLWHV��UHVSHFWLYHO\��$OVR��7DEOH�����VKRZ�WKDW�YDULDWLRQV�RI�RXWGRRU�QRLVH�/HYHOV�LQ�GLIIHUHQW�FLWHV�ZHUH�QRW�VLJQLILFDQW��WKH�ORZHVW�YDOXHV�� � ���G%�$���ZDV��IRXQG�LQ�.KDQ�$O�6KXQHK��ZKLOH�WKH�KLJKHVW�YDOXHV�� �����G%�$��� ZDV�VHHQ�LQ�$EGXO�0RXQHP�5LDG�VWUHHW��EXW�LQ�WKH�UHPDLQLQJ�VLWHV��WKH�YDOXHV�ZDV�UDQJHG�EHWZHHQ�������G%�$���,Q�DGGLWLRQ��XQH[SHFWHG�ORZ�YDULDWLRQV�RI�QRLVH�OHYHOV�EHWZHHQ�GD\�DQG�QLJKW�ZHUH�REVHUYHG��WKH�GLIIHUHQFHV�LQ�JHQHUDO�GLG�QRW�H [FHHG���G%�$��LQ�DOO�VWXGLHG�VLWHV��,W�VKRXOG�EH�SRLQWHG�KHUH�WKDW�DQ�H[FHSWLRQ�LQ�WKH�*UDQG�0RVTXH�DQG�$O�6HMHQ�VWUHHW�ZDV�IRXQG�LQ�QRLVH�OHYHOV�EHWZHHQ�GD\�DQG�QLJKW�ZKLFK�ZDV�DERXW����G%�$��,I�ZH�FRQVLGHUHG�WKH�WLPH�DW��� �����K��DV�WKH�QLJKW�SHULRG��WKHQ�WKH�RXWGRRU�VRXQG�OHYHOV�ZHUH�KLJKHU�WKDQ�:+2�VWDQGDUG�E\��� ����G%�$���������G%�$���DQG����G%�$��LQ�UHVLGHQWLDO��UHVLGHQWLDO �FRPPHUFLDO�DQG�UHVLGHQWLDO�LQGXVWULDO�VLWHV��UHVSHFWLYHO\��
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7KH�QRLVH�OHYHOV�DUH�UDUHO\�XQLIRUP�DQG�WKH\�H[KLELW�VKRUW �WHUP�IOXFWXDWLRQ��VRPH�QHZ�VXGGHQ�SHDNV���2XU�VWXG\�VKRZ�WKDW�WKH�VKRUW �WHUP�LQ�VRXQG�OHYHOV�ZDV�XS�WR�������G%�$���7KLV�PD\�EH�GXH�WR�WKH�XVH�RI�KRUQV�LQ�D�VLJQLILFDQW�PDQQHU��DQG�WR�PDQ\�ROG�FDUV��ORUULHV�DQG�WKUHH�ZKHHO�YHKLFOHV��,QGRRU�QRLVH�OHYHOV�DOVR�ZHUH� KLJKHU�LQ�VRPH�VLWHV�WKDQ�:+2�VWDQGDUGV�E\�����WR����G%�$��LQ�WKH�KRXVHV�DQG�EHWZHHQ��� ����G%�$��LQVLGH�WKH�$/�+D\DW�KRVSLWDO��
&RQFOXVLRQ��2XU�PHDVXUHPHQW�RI�QRLVH�SROOXWLRQ�LQ�$OHSSR��VKRZV�DQG�LQGLFDWLQJ�WKH�IROORZLQJ��� 2XWGRRU�QRLVH�OHYHOV�LQ�DOO�DUHDV�ZHUH�KLJKHU�WKDQ�WKH�LQWHUQDWLRQDO�6WDQGHUV�ZLWK�DQ�DYHUDJH�EHWZHHQ������G%�$���� ,QGRRU�QRLVH�OHYHOV�LQ�VRPH�FDVHV�HVSHFLDOO\�VRPH�KRVSLWDOV�ZHUH�KLJKHU�WKDQ�WKH�LQWHUQDWLRQDO�VWDQGHU�XS�WR����G%�$���� 1RLVH�OHYHO�DYHUDJHV�ZHUH�FORVHG�WR�HDFK�RWKHU�GXULQJ�WKH�GD\�DQG�WKH�QLJKW�WLPH��ZLWK�DQ�DYHUDJH�QRW�H[FHHG���G%�$���� 7KH�VKRUW�WHUP�IOXFWXDWLRQ�RI�QRLVH�OHYHOV�ZHUH�KLJK�DQG�UHDFK�VRPHWLPH�WR����G%�$���
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5�H�I�H�U�H�Q�F�H��� .U\WHU��N��'���������7KH�KDQGERRN�RI�KHDULQJ�DQG�WKH�HIIHFWV�RI�QRLVH��3K\VLRORJ\��3V\FKRORJ\��DQG�SXEOLF�KHDOWK��6DQ�'LHJR��&$��$FDGHPLF�SUHVV��� 7XUN��$��7XUN��0�DQG�:LWWHV��-��,���������(FRORJ\��3ROOXWLRQ��(QYLURQPHQW��7KH�%XWWHU�ZRUWK�JURXS��(QJODQG���� :RUOG�+HDWK�2UJDQL]DWLRQ����������6HOHFWHG�SUHVHQWDWLRQV��,QIRUPDO�5HJLRQDO�FRQVXOWDWLRQ�PHHWLQJ�RQ�QRLVH�SROOXWLRQ��&(+$�$PPDQ��-RUGDQ���� %H]O\GRY���$���,����������7DNH�FDUH�RI�QDWXUH��3UHVV�+LJK�6FKRRO��0RVFRZ���� /HUFKH�3����������(QYLURQPHQWDO�QRLVH�DQG�KHDOWK��$Q�LQWHJUDWHG�UHVHDUFK�SHUVSHFWLYH��(QYLURQPHQW�,QWHUQDWLRQDO��YRO�����1R���33������������ 1LNLWLQ��$��3��DQG�1RYLNRY�<��9����������(QYLURQPHQW�DQG�PDQ�3UHVV��+LJK�6FKRRO��0RVFRZ���� &RKHQ��6���(YDQV��*��:���.UDQW]��'��6����������3K\VLRORJLFDO��PRWLYDWLRQDO��DQG�FRJQLWLYH�HIIHFWV�RI�DLUFUDIW�QRLVH�RQ�FKLOGUHQ��$P��3V\FKRO���9RO�����33������������ %DELVFK��:���,VLQJ��+���*DOODFKH��-��(��HW�DO����������7UDIILF�QRLVH�DQG�FDUGLRYDVFXODU�ULVN�IDFWRU��$UFK��(QYLURQ��+HDOWK��YRO������33������������� 2KVWURP��(����������6OHHS�GLVWXUEDQFH��SV\FKR�VRFLDO�ZHOOEHLQJ�DQG�PHGLFDO�V\PSWRPV��-��6RXQG�YLE��YRO�������33�������������� 7DUQRSROVN\��$���:DWNLQV��*���+DQG��'��-���������$LUFUDIW�QRLVH�DQG�PHQWDO�KHDOWK��3V\FKR��0HG��YRO������33�������������� -RE��5��6��)����������&RPPXQLW\�UHVSRQVH�WR�QRLVH��D�UHYLHZ�RI�IDFWRUV�LQIOXHQFLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�QRLVH�H[SRVXUH�DQG�UHDFWLRQ��-��$FFRVW��6RF��$P��9RO����33�������������� .DUDJRGLQD�,��/����������7KH�FRQWURO�RI�QRLVH�LQ�FLWLHV��3UHVV�0HGLWVLQD�0RVFRZ����� %DUDGL\�6��	�+DUWZLJ�0UV���DVSHFWV�RI�EXLOGLQJ�SK\VLFV�DQG��1RLVH�SURWHFWLRQ�IRU�XUEDQ�GHYHORSPHQW��OHFWXUH�DW���WK $XJXVW������LQ�&KHPQLW]��*HUPDQ\��
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7DEOH��� 1RLVH�OHYHO�YDOXHV�G%�$��LQ�GLIIHUHQW�ORFDWLRQV�LQ�$OHSSR�&LW\�� 1RLVH�/HYHOV�G%�$�/RFDWLRQ 3RLQW�PHDVXUH 7\SH�RI�PHDVXUH $YHUDJH 5DQJH
,EUDKLP�+DQDQR�VWU +RWHO�$PLU 2XWGRRU ���� �����.KDQ�DO�+DULU %HJLQQLQJ�RI�WKH�VWU 2XWGRRU ���� �����6DEDD�%DKUDW 5RXQGDERXW 2XWGRRU ���� �����$O�6LMLQ�VWU 1HDU�SDVV�GHS 2XWGRRU ���� �����*UDQG�PRDVTXH�VWU ,Q�IURQW�RI 2XWGRRU ���� �����.KDQ�DO�:D]LU ,Q�IURQW�RI 2XWGRRU ���� �����.KDQ�DO�6KRXQHK 2XWGRRU ���� �����$URXQG�WKH�FLWDGHO� -XVWLFH�SDODFH ,QGRRU ���� �����(QWUDQFH�RI�-GHLGHK 2XWGRRU ���� �����.KDQGDT� 3ROLFH�GHS 2XWGRRU ���� �����-GHLGHK 6DKDW�DO�+DWDE 2XWGRRU ���� �����0DLQ�VWU 2XWGRRU ���� �����%DE�4XLQDVULQ $OOH\V 2XWGRRU ���� �����,VNDQGDURXQ�6W 0LGGOH 2XWGRRU ���� �����$]L]LHK .DVWDNL�+RPVL 2XWGRRU ���� �����%DURQ�	�.RZZDWO\�67 &URVVLQJ 2XWGRRU ���� �����%XVWDQ�%DVKD�&URV 2XWGRRU ���� �����*UDQG�IORRU ,QGRRU ���� �����0LGDQ� )LUVW�IORRU ,QGRRU ���� �����1HDU�WKH�$GPLQLVWUDWLRQ�%XL 2XWGRRU ���� �����,QVLGH�WKH�$GPLQLVWUDWLRQ�%XL ,QGRRU ���� �����8QLYHUVLW\�&DP

5RRP�±�QG�IORRU ,QGRRU ���� �����+DODE�DO�-DGLGHK )XUNDQ 2XWGRRU ���� �����+RXVH�JURXQG�IORRU ,QGRRU ���� �����.RXVRXU�VWU� +RXVH��QG�IORRU ,QGRRU ���� �����'LUHFWRUDWH�RI�(QYLURQ ,QVLGH�RIILFHV ,QGRRU ���� �����
6TXDUH 2XWGRRU ���� �����8QLYHUVLW\�KRVSLWDO ,QVLGH��FRUULGRUV ,QGRRU ���� �����6TXDUH 2XWGRRU �� ��$O�5D]L�KRVSLWDO ,QVLGH��FRUULGRUV ,QGRRU ���� �����6TXDUH 2XWGRRU ���� �����,QVLGH�URRP��VW�IORRU ,QGRRU ���� �����$O�+D\DW�KRVSLWDO� ,QVLGH�URRP��VW�IORRU ,QGRRU ���� �����
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	ÇáãÓÊÎáÕ:
	Ã - ØÑíÞÉ ÞíÇÓ ßãíÉ ÇáÚæÇáÞ ÇáßáíÉ
	ÃÎÐ äÕÝ ÇáãÑÔÍ Ëã æÒä Úáì ãíÒÇä ÍÓÇÓ æÞØÚ Åáì ÞØÚ ÕÛíÑÉ Úáì  Ãä ÊÈÞì ÇáÃÌÒÇÁ ÇáÏÇÎáíÉ ááãÑÔÍ ãÞÇÈáÉ áÈÚÖåÇ ÇáÈÚÖ¡ ææÖÚÊ ÞØÚ ÇáãÑÔÍ Ýí ÈíÔÑ ÓÚÊå 150 ãá æÃÖíÝ ÅáíåÇ 25 ãá ãä ÍãÖ ÇáÂÒæÊ ÇáãÑßÒ 65%¡ æÈÚÏåÇ æÖÚ ÇáÈíÔÑ Ýí ÌåÇÒ ÇáÃãæÇÌ ÝæÞ ÇáÕæÊíÉ æáãÏÉ 15 ÏÞíÞÉ¡ æãä Ëã äÞáÊ ãÍÊæíÇÊ ÇáÈíÔÑ ÈÇáÅÈÇäÉ¡ Åáì ÈíÔÑ ÂÎÑ æßÑÑÊ ÚãáíÉ ÇáåÖã ËáÇË ãÑÇÊ¡ Ëã ÌãÚÊ ÇáãÑÔÇÍÇÊ ÇáËáÇË (75 ãá) æÌÝÝÊ Ýí ÇáÏÑÌÉ 95 ÏÑÌÉ ãÆæíÉ  . ÈÚÏåÇ ÃÖíÝ Åáì ÇáÑÇÓÈ ÇáãÊÔßá 25 ãá ãä ÍãÖ ÇáÂÒæÊ ÇáããÏÏ 0.25%¡ ææÖÚ ÇáÈíÔÑ ãÑÉ ËÇäíÉ Ýí ÌåÇÒ ÇáÃãæÇÌ ÝæÞ ÇáÕæÊíÉ áãÏÉ ÎãÓ ÏÞÇÆÞ¡ æÈÚÏåÇ ÑÔÍ ÇáäÇÊÌ Úáì æÑÞ ÊÑÔíÍ Whatman  (ÓÑÚÉ ãÊæÓØÉ 40) Åáì ÈÇáæä ãÚÇíÑÉ ÓÚÉ 25 ãá¡ æ ÞíÓ ÊÑßíÒ ÇáÑÕÇÕ æÇáäÍÇÓ æÇáßÇÏãíæã æÇáÒäß Ýí ÇáÑÔÇÍÉ ÈæÇÓØÉ ÌåÇÒ ÇáÈæáÇÑæÛÑÇÝ .
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