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&DUQLWLQH�LV�IRXQG�LQ�WKH�PXVFOHV�RI�WKH�ERG\�DW�KLJK�OHYHOV��ZKLFK�LV� LPSRUWDQW� IRU� WKH� VXSSO\� RI�HQHUJ\� WR� ERG\� PXVFOHV��&DUQLWLQH� WUDQVSRUWV� ORQJ�FKDLQ�IDWW\�DFLGV�LQWR�WKH�PLWRFKRQGULD�ZKHUH� WKH\� DUH� R[LGL]HG� WR�SURYLGH�HQHUJ\��3URGXFWLRQ�RI�WKH�HQHUJ\� DOVR� UHTXLUHV� YLWDPLQV�%��� %��� %���� DQG� ELRWLQ��&DUQLWLQH� DOVR� DLGV� LQ� UHPRYLQJ�VKRUW� DQG� PHGLXP� FKDLQ� IDWW\�DFLGV� WKDW� DFFXPXODWH� LQ� WKH�PLWRFKRQGULD� DV� WKH� UHVXOW� RI�DEQRUPDO� PHWDEROLVP�� /�&DUQLWLQH� KHOSV� QRUPDOL]H� WKH�UHGR[� VWDWH� RI� WKH� EUDLQ�� DQGIDFLOLWDWHV�OLYHU�XUHD�V\QWKHVLV�7KH�PDLQ�V\PSWRPV�RI�FDUQLWLQH�GHILFLHQF\� DUH� KLJK� WULJO\FHULGHV�DQG�PXVFXODU�IDWLJXH��,W�LV�OLNHO\�WKDW� WKH� SKHQRPHQRQ� NQRZQ� DV�IXWLOH�F\FOLQJ��RI�IUHH�IDWW\�DFLGV���ZKLFK� RFFXUV� LQ� +,9� GLVHDVH�� LV�HLWKHU� FDXVHG� RU� DW� OHDVW�H[DFHUEDWHG� E\� FDUQLWLQH�GHILFLHQF\�� )XWLOH� F\FOLQJ� LV� WKH�F\FOLFDO� UHIRUPDWLRQ� RI� IDW� IURP�IUHH� IDWW\� DFLGV�ZLWK� VXEVHTXHQWEUHDNGRZQ� EDFN� WR� IUHH� IDWW\�DFLGV�WKXV� IDWV� DUH�UHF\FOHG� EXUQLQJ�XS�SURWHLQ� LQ� WKH�SURFHVV�� ,Q� +,9�GLVHDVH�� WKH� UHVXOW�LV� XQXVXDOO\� KLJK�XVDJH� RI� SURWHLQ� WR�SURYLGH� HQHUJ\� DQG� UHODWLYHO\�KLJK�VWRUDJH�RI�IDW�OHDGLQJ�WR�ORVV�RI�PXVFOH�PDVV�
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7R�SURWHFW�DQG�HQKDQFH� LPPXQH�FHO O � IXQFW LRQ� &DUQLW LQH�VXSSOHPHQWV�PD\�DIIHFW� LPPXQH�FHOO� IXQFWLRQ�DQG�QXPEHUV��$IWHU�WHVW�WXEH� VWXGLHV� VXJJHVWHG� WKDW�FDUQLWLQH� PLJKW� UHGXFH� OHYHOV� RI�DSRSWRVLV� �FHOO� GHDWK�� LQ� +,9�SRVLWLYH�LQGLYLGXDOV��D�VPDOO�WULDO�RI � LQWUDYHQRXV� FDUQLWLQH�LQYROYLQJ� ��� +,9�SRVLWLYH� PHQ�ZDV� FRQGXFWHG�� 7KH� VWXG\�VKRZHG� GUDPDWLF� LPSURYHPHQWV�LQ�&'��7�FHOOV�DIWHU�IRXU�PRQWKV�RI� GDLO\� VL[� JUDP� LQMHFWLRQV��3DUWLFLSDQWV� EHJDQ� WKH� VWXG\�ZLWK� &'�� 7�FHOO� FRXQWV� EHWZHHQ����� DQG� ����� DOWKRXJK� DOO� KDG�H[SHULHQFHG� D� GHFOLQH� LQ� WKHLU�&'�� 7�FHOO� FRXQW� GXULQJ� WKH�SUHYLRXV����PRQWKV��3DUWLFLSDQWV�KDG� QR� V\PSWRPV� RI� +,9� DQG�KDG� FKRVHQ� QRW� WR� WDNH�DQWLUHWURYLUDO�GUXJV��,QFUHDVHV�LQ�&'�� 7�FHOOV� DSSHDUHG� WR� EH� GXH�WR�D�GHFUHDVH�LQ�FHOO�DSRSWRVLV�
7R� GHFUHDVH� EORRG� OHYHOV� RI�WULJO\FHULGHV� DQG� FKROHVWHURO�$IWHU� ��� ZHHNV�RI� WUHDWPHQW�ZLWK�/�FDUQLWLQH�WKHUH� ZDV� D�GURS� LQ� ERWK�WRWDO� FKROHVWHURO��IURP� D� PHGLDQ�RI� ���� PJ�GO� WR� ���� PJ�GO�� DQG�O RZ� GHQV L W\ � O LSRSURWH LQ�FKROHVWHURO��IURP D�PHGLDQ�RI�����PJ�GO� WR� ���� PJ�GO�� OHYHOV��

,QWHUHVWLQJO\�� WKH� UHVHDUFKHUV�QRWHG� WKDW� WKH� FKROHVWHURO�ORZHULQJ� HIIHFW� RI� /�FDUQLWLQH� LV�QRW� VHHQ� LQ� +,9�QHJDWLYH�SDWLHQWV�ZLWK�OLSLG�GLVRUGHUV�
3HULSKHUDO�QHXURSDWK\� 7KLV�LV�D�FRPPRQ� VLGH� HIIHFW� RI� WKH� +,9GUXJV� 9LGH[� ^GLGDQRVLQH`� �GG,���+LYLG� ^]DOFLWDGLQH`� �GG&��� DQG�=HULW � ^ VWDYXGLQH` � �G�7� ��6\PSWRPV� RI � SHU LSKHUDO�QHXURSDWK\� LQFOXGH� QXPEQHVV��EXUQLQJ�� DQG� WLQJOLQJ� LQ� WKH�KDQGV� DQG� IHHW�� ,Q� VHYHUH� FDVHV��SHULSKHUDO� QHXURSDWK\� FDQ�EHFRPH� GHELOLWDWLQJ�� 5HVHDUFK�KDV� GHPRQVWUDWHG� WKDW� VXEMHFWV�ZKR� GHYHORSHG� SHULSKHUDO�QHXURSDWK\�ZKLOH�VWD\LQJ�RQ�WKH�DERYH� PHGLFDWLRQV� KDG� DFHW\O�FDUQLWLQH� GHILFLHQF\�� &DUQLWLQH�GHILFLHQF\�PD\�LPSDFW�RQ�HQHUJ\�DQG� OLSLG� PHWDEROLVP�� FDXVLQJ�PLWRFKRQGULDO� DQG� LPPXQH�G\VIXQFWLRQ�� 7KH� UROH� RI� DFHW\O�FDUQLWLQH�IRU�WKH�PHWDEROLVP�DQG�IXQFWLRQ�RI�WKH�SHULSKHUDO�QHUYHV�VXSSRUWV�WKH�YLHZ�WKDW�WKH�DFHW\�FDUQLWLQH� GHILFLHQF\� IRXQG� LQ�+,9�SRVLWLYH� LQGLYLGXDOV� PD\�FRQWULEXWH�WR�WKH�QHXURWR[LFLW\�RI�GG,�� GG&�� DQG� G�7�� HYHQ� WKRXJK�W K H � L Q W H U I H U H Q F H Z L W K�PLWRFKRQGULDO� '1$� V\QWKHVLV� LV�UHJDUGHG� DV� WKH� PDLQ� FDXVH� RI�WKHLU�WR[LFLW\�(GLWRUV� 1RWH� 7KLV�LQIRUPDWLRQ�JLYHV� DQ� RYHUYLHZ� RI� FDUQLWLQH�DQG� LWV�XVH� LQ�SHRSOH� OLYLQJ�ZLWK�

�&RQWLQXHG�RQ�SDJH����

%\�:LOOLDP�3DOXPER��06��5'��&'1

1R�SDUW�RI�WKLV�QHZVOHWWHU�PD\�EH�UHSURGXFHG�LQ�DQ\�IRUPZLWKRXW�SHUPLVVLRQ�IURP�WKH�SXEOLVKHU� &RS\ULJKW������+,9�5H6RXUFHV��,QF� (PDLO��VXEVFULSWLRQV#KLYUHVRXUFHV�FRP



3$*(��� +,9�1875,7,21�83'$7( 92/80(�� � � ,668(��

�&RQWLQXHG�IURP�SDJH����+,9�GLVHDVH��,Q�D�IXWXUH�LVVXH�RI�WKH� +,9� 1XWULWLRQ� 8SGDWH� ZH�Z L O O � S X E O L V K � D � P R U H�FRPSUHKHQVLYH� UHVHDUFK� DUWLFOH�RQ�FDUQLWLQH�
3URGXFWV� $YDLODEOH� &DUQLWRU��/�&DUQLWLQH��9LWD&DUQ
3KDUPDFRORJLF� &ODVVLILFDWLRQ�DPLQR�DFLG�GHULYDWLYH
7KHUDSHXWLF� &ODVVLILFDWLRQ�QXWULWLRQDO�VXSSOHPHQW
'RVDJH� &DUQLWRU� DYDLODEOH� LQ����PJ� WDEOHWV�� /�&DUQLWLQH�DYDLODEOH� ZLWKRXW� D� SUHVFULSWLRQ�LQ� ���PJ� DQG� ���PJ� WDEOHWV��2UDO�6ROXWLRQ�� ���PJ�PO� LQ� ����PO�PXOWLSOH�GRVH�ERWWOHV��)RU�RUDO�VROXWLRQ�� LQLWLDOO\�� �� JUDP�GD\����PO�GD\�� WKHQ� LQFUHDVH� VORZO\�WR� �� JUDPV�GD\� ���PO�GD\�� DV�QHHGHG� DQG� WROHUDWHG�� ,QMHFWLRQ����JUDP���PO�
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3KDUPDFRNLQHWLFV�$EVRUSWLRQ� SHDN�FRQFHQWUDWLRQ�RFFXUV�LQ�DSSUR[LPDWHO\���KRXUV�'LVWULEXWLRQ� QRW�ERXQG�WR�SODVPD�SURWHLQV�RU�DOEXPLQ�0HWDEROLVP� WKH�PDMRU�PHWDEROLWHV�R I � O H Y R F D U Q L W L Q H � D U H�W U LPHWK\ ODPLQH � 1�R[ LGH ��SULPDULO\�IRXQG�LQ�WKH�XULQH�DQG�JDPPD�EXW\UREHWDLQH��SULPDULO\�IRXQG�LQ�IHFHV�([FUHWLRQ� /HYRFDUQLWLQH� LV�HOLPLQDWHG�SULPDULO\�LQ�WKH�XULQH�
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�� 5HQDO� GLDO\VLV� SDWLHQWV� KDYH�D� OLPLWHG� LQWDNH� RI� WKLV�HVVHQWLDO� QXWULHQW�� WKXV�� D�GLHWDU\� VXSSOHPHQW� RI� WKLV�QXWU LHQW � PD\� EHFRPH�QHFHVVDU\�

�� ,QVWUXFW� SDWLHQWV WR� GULQN�RUDO�VROXWLRQV�RI�OHYRFDUQLWLQH�VORZO\� EHFDXVH� JDVWURLQWHVWLQDO�UHDFWLRQV�PD\�UHVXOW�IURP�WRR�UDSLG�FRQVXPSWLRQ�
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