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IHWDO�FHOO�OLQHV��QRU�ZRXOG�WKH\�VXSSRUW�VXFK�D�ZLFNHG�SUDFWLFH�QR�PDWWHU�ZKDW�WKH�FRVW��,�
FHUWDLQO\�KRSH�WKDW�QR�SURIHVVLQJ�EHOLHYHU�DOUHDG\�NQHZ�DERXW�WKHVH�IDFWV�DQG�LJQRUHG�
WKHP��/HW¶V�OHW�WKH�GDWD�VSHDN��

7KRXJK�LW¶V�EHHQ�KDSSHQLQJ�IRU�GHFDGHV��UHFHQWO\�UHOHDVHG�XQGHU�FRYHU�YLGHRV�H[SRVHG�
WKDW� �3ODQQHG�3DUHQWKRRG�KDV�EHHQ�VHOOLQJ�DERUWHG�IHWDO�ERG\�SDUWV�WR�WKH�KLJKHVW�ELGGHU��
7KHLU�UHWDLO�RI�KXPDQ�FRPPRGLWLHV�KDV�RXWUDJHG�PDQ\�\HW�WKH�EX\HUV��ODUJHO\�8QLYHUVLW\�
ODERUDWRULHV��VWURQJO\�GHIHQG�WKHLU�UHVHDUFK��VD\LQJ�WLVVXH�WKDW�ZRXOG�RWKHUZLVH�EH�
WKURZQ�RXW�FDQ�SOD\�D�YLWDO�UROH�LQ�³OLIHVDYLQJ�PHGLFDO�DGYDQFHV´��)URP������WKURXJK�
�����DORQH�����UHVHDUFK�LQVWLWXWLRQV�²�PRVWO\�XQLYHUVLWLHV�DQG�KRVSLWDOV�²�UHFHLYHG�D�
WRWDO�RI������PLOOLRQ�LQ�IHGHUDO�JUDQWV�IRU�IHWDO�WLVVXH�UHVHDUFK�IURP�WKH�1DWLRQDO�,QVWLWXWHV�
RI�+HDOWK�>��@�

9DFFLQHV�KDYH�EHHQ�WKH�SULPDU\�HQG�XVH�RI�IHWDO�WLVVXH�UHVHDUFK��9DFFLQHV�IRU�KHSDWLWLV�
$��*HUPDQ�PHDVOHV��FKLFNHQSR[�DQG�UDELHV��IRU�H[DPSOH��ZHUH�GHYHORSHG�XVLQJ�FHOO�
OLQHV�JURZQ�IURP�WLVVXH�IURP�WZR�HOHFWLYH�DERUWLRQV��RQH�LQ�(QJODQG�DQG�RQH�LQ�6ZHGHQ��
WKDW�ZHUH�SHUIRUPHG�LQ�WKH�����V�DQG��KXPDQ�FHOOV�KDYH�EHHQ�LQWHQWLRQDOO\�KDUYHVWHG�
IURP�WKH�WLVVXH�RI�DERUWHG�IHWXVHV�VLQFH�WKHQ�� �

7KH�PRVW�ZLGHO\�XVHG�IHWDO�FHOOV�DUH�:,����DQG�05&����7KH�:,����FHOOV�ZHUH�GHULYHG�
E\�/HRQDUG�+D\IOLFN�LQ������IURP�WKH�OXQJ�RI�D���PRQWK�IHPDOH�IHWXV�>�@�7KH�LQLWLDOV�:,�
UHIHU�WR�WKH�:LVWDU�,QVWLWXWH��D�ERG\�RI�WKH�8QLYHUVLW\�RI�3HQQV\OYDQLD��3KLODGHOSKLD��DQG�
QXPEHU����WR�WKH�IHWXV�IURP�ZKLFK�WKH�FHOOV�ZHUH�REWDLQHG�ZKLFK�VLJQLILHV�WKDW����
SUHYLRXV�IHWXVHV�ZHUH�XVHG�DQG�GLVFDUGHG�ZKHQ�WKRVH�GLGQ¶W�VHUYH�WKHLU�SXUSRVHV��

7KH�05&���FHOOV�ZHUH�REWDLQHG�LQ������IURP�WKH�OXQJV�RI�D����ZHHN�PDOH�IHWXV�>�@�7KH�
LQLWLDOV�05&�LQGLFDWH�0HGLFDO�5HVHDUFK�&RXQFLO��D�ERG\�IURP�/RQGRQ��2WKHU�FHOOV�
GHULYHG�IURP�VXUJLFDOO\�DERUWHG�IRHWXVHV�DUH��:,����:,����:,�����:,�����:,�����:,�����
:,�����:,�����:,�����:,�����:,�����:,�����05&����,05�����DQG�5�����REWDLQHG�IURP�
OXQJ���:,����:,����DQG�:,������VNLQ�DQG�PXVFOH���:,����PXVFOH���:,���DQG�:,�����DQG�
:6���VNLQ���:,����:,����:,�����:,����DQG�:,�����NLGQH\���:,����:,����DQG�:,����
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�KHDUW���:,����WK\PXV�DQG�WK\URLGV���:,�����OLYHU���)+V��,QW��VPDOO�LQWHVWLQH���DQG�
3(5�&���UHWLQD���

&XUUHQWO\��0RGHUQD��D�YDFFLQH�PDQXIDFWXUHU��LV�FUHDWLQJ�D�&29,'����YDFFLQH�GHULYHG�
IURP�DQ�DERUWHG�IHWDO�FHOO�OLQH��7KH\�DUH�DOUHDG\�LQ�WULDOV�IRU�WKHLU�0UQD������YDFFLQH�WR�
ILJKW�WKH�GLVHDVH��ZKLFK�XVHV�FHOOV�RI�DERUWHG�EDELHV��7KH\�DUH�XVLQJ�WKH�6SLNH�SURWHLQ�
SURGXFHG�XVLQJ�+(.�����DERUWHG�IHWDO�FHOOV�>�@�

$FWXDOO\��FHOOV�FXOOHG�IURP�GHOLEHUDWHO\�DERUWHG�EDELHV�DUH�EHLQJ�XVHG�LQ�WKH�SURGXFWLRQ�
RI�DW�OHDVW�ILYH�OHDGLQJ�FRURQDYLUXV�YDFFLQH�FDQGLGDWHV��LQFOXGLQJ�IURQW�UXQQHUV�E\�
0RGHUQD�7KHUDSHXWLFV��-RKQVRQ�	�-RKQVRQ�DQG�2[IRUG�8QLYHUVLW\�>�@��

³8QIRUWXQDWHO\��WKHUH�KDV�EHHQ�D�KLVWRU\�LQ�FUHDWLQJ�YDFFLQHV�²�LQ�VRPH�FDVHV�DQ\ZD\�
²�XVLQJ�FHOO�OLQHV�IURP�DERUWHG�IHWXVHV�´�$UFKELVKRS�1DXPDQQ�H[SODLQHG�WR��(:71�
3UR�/LIH�:HHNO\���³6RPH�RI�WKH�YDFFLQHV�WKDW�DUH�FRPPRQO\�XVHG�WRGD\�KDYH�WKLV�HWKLFDO�
SUREOHP��:H�DV�D�&KXUFK�REYLRXVO\�VHH�WKLV�DV�D�PRUDO�LVVXH��WKDW�ZH�GRQ¶W�ZDQW�WR�GR�
DQ\WKLQJ�WKDW�LQ�VRPH�ZD\�JLYHV�VXSSRUW�IRU�WKH�LGHD�RI�DERUWLRQ�´>�@�

&XUUHQWO\�WKH\�DUH�XVHG�LQ����YDFFLQHV��VRPH�RI�WKH�PRVW�FRPPRQ�LQFOXGH��
� 0HDVOHV� PXPSV DQG UXEHOOD� 9DFFLQHV DJDLQVW UXEHOOD LQLWLDOO\ XVHG YLUXV VWUDLQV� � � � � � � � � �

QRW FXOWXUHG LQ KXPDQ FHOOV� QRWDEO\ WKH +39��'(� DQG &HQGHKLOO YDFFLQHV�� � � � � � � � � �
FXOWXUHG LQ DQLPDO FHOOV� +RZHYHU� WKH YLUXV LV FXUUHQWO\ FXOWXUHG LQ :,��� RU� � � � � � � � � � � �
05&�� FHOOV� )XUWKHUPRUH� WKH 5$ ���� VWUDLQ RI WKH YLUXV LV XVHG� ZKLFK ZDV� � � � � � � � � � � � �
REWDLQHG IURP WKH NLGQH\ RI DQ DERUWHG IHWXV ZKRVH PRWKHU KDG FRQWUDFWHG WKH� � � � � � � � � � � �
GLVHDVH� 7KXV� ERWK WKH YLUXV DQG WKH FHOOV LQ ZKLFK WKH\ DUH FXOWXUHG FRPH IURP� � � � � � � � � � � � � �
VXUJLFDOO\�DERUWHG KXPDQ IHWXVHV� 9DFFLQHV IRU PHDVOHV DQG PXPSV KDYH DOVR� � � � � � � � �
EHHQ FUHDWHG XVLQJ KXPDQ IHWDO FHOOV� &RPELQHG YDFFLQHV DJDLQVW� � � � � � � �
PHDVOHV�PXPSV�UXEHOOD �005� WULSOH YDFFLQH� FDQ KDYH DOO WKUHH FRPSRQHQWV� � � � � � � �
FXOWXUHG�LQ�KXPDQ�IHWDO�FHOOV�

� 5DELHV� $Q H[DPSOH RI DQ DQWL�UDELHV YDFFLQH FXOWXUHG LQ 05&�� FHOOV LV ,PRYD[� � � � � � � � � � � �
5DELHV��$QRWKHU�DQWL�UDELHV�YDFFLQH��0HULHX[��LV�FXOWXUHG�LQ�:,����FHOOV�

� &KLFNHQSR[ DQG KHUSHV ]RVWHU� 7KH YDFFLQHV 9DULOL] DQG 9DULYD[ DJDLQVW� � � � � � � � �
FKLFNHQSR[� 3UR4XDG� D FRPELQHG YDFFLQH DJDLQVW FKLFNHQSR[� UXEHOOD� PHDVOHV� � � � � � � �
DQG PXPSV� DQG =RVWDYDN DJDLQVW KHUSHV ]RVWHU� DUH DOVR SURGXFHG LQ YDULRXV� � � � � � � � � � �
FHOOV�REWDLQHG�IURP�DERUWHG�KXPDQ�IHWXVHV�

� +HSDWLWLV $� 7KH YDFFLQHV 9DTWD� +DYUL[� $YD[LP DQG (SD[DO DUH FXOWXUHG LQ� � � � � � � � � � �
05&�� FHOOV� ,Q WKH YDFFLQH 7ZLQUL[� DJDLQVW KHSDWLWLV $ DQG %� WKH KHSDWLWLV $� � � � � � � � � � � � �
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FRPSRQHQW LV DOVR FXOWXUHG LQ WKHVH FHOOV� DV ZLWK 9LYD[LP� D FRPELQHG YDFFLQH� � � � � � � � � � � � �
DJDLQVW�KHSDWLWLV�$�DQG�W\SKRLG�IHYHU�>�@�

,Q�IDFW��WKH�XVH�RI�IHWDO�WLVVXH�IURP�HOHFWLYH�DERUWLRQV�LV�FRPPRQSODFH�LQ�WKH�
SKDUPDFHXWLFDO�LQGXVWU\�DQG�LQ�PHGLFDO�UHVHDUFK��'HVSLWH�WKH�UHFHQW�DWWHQWLRQ�SDLG�WR�
3ODQQHG�3DUHQWKRRG¶V�UHLPEXUVHPHQW�SUDFWLFHV�IRU�SURYLGLQJ�DERUWHG�IHWDO�WLVVXH�WR�
UHVHDUFK�ODERUDWRULHV�>�@��WKH�FRPPHUFLDOL]DWLRQ�RI�IHWDO�WLVVXH�LV�QRW�D�QHZ�SUDFWLFH�>�@�

8QIRUWXQDWHO\��LW�LV�127�RQO\�YDFFLQDWLRQV�WKDW�ZH�QHHG�WR�GLVFXVV��7KH�KXPDQ�
HPEU\RQLF�NLGQH\��+(.������FHOO�OLQH��GHULYHG�IURP�DQ�HOHFWLYH�DERUWLRQ�LQ�WKH�����V��LV�
URXWLQHO\�XVHG�IRU�SURGXFWLRQ�RI�SURWHLQV�DQG�FXOWLYDWLRQ�RI�YLUXVHV�IRU�XVH�LQ�YDULRXV�
SKDUPDFHXWLFDOV�DV�ZHOO�DV�UHVHDUFK�GXH�WR�WKH�HDVH�RI�WUDQVIHFWLRQ�ZLWK�JHQH�
FRQVWUXFWV�WKDW�DUH�HIILFLHQWO\�WUDQVODWHG�LQWR�DSSURSULDWHO\�IROGHG�SURWHLQV�>�@��$�3XE0HG�
VHDUFK�ZLWK�WKH�WHUP�³+(.�´�OLVWV�PRUH�WKDQ�WKLUW\�WKRXVDQG�FLWDWLRQV��WHVWLI\LQJ�WR�WKH�
H[WHQVLYH�XVH�RI�WKLV�FHOO�OLQH���

1RWH��3XE0HG��FRPSULVHV�PRUH�WKDQ����PLOOLRQ�FLWDWLRQV�IRU�ELRPHGLFDO�OLWHUDWXUH�IURP�
0('/,1(��OLIH�VFLHQFH�MRXUQDOV��DQG�RQOLQH�ERRNV�DQG�LV�XVHG�E\�UHVHDUFKHUV��
SK\VLFLDQV�DQG�OD\�SHRSOH�DV�D�IUHH�IXOO�WH[W�DUFKLYH�RI�ELRPHGLFDO�DQG�OLIH�VFLHQFHV�
MRXUQDO�OLWHUDWXUH�WKURXJK�WKH�8�6��1DWLRQDO�,QVWLWXWHV�RI�+HDOWK
V�1DWLRQDO�/LEUDU\��

7ZR�UHFHQW�DUWLFOHV�ZHUH�SXEOLVKHG�LQ�WKH��1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH��WKDW�
FKDUDFWHUL]HG�IHWXVHV�RI�HOHFWLYH�DERUWLRQV��RQH�EHLQJ�WKLUW\�WZR�ZHHNV�ROG��IURP�
PRWKHUV�ZKR�FRQWUDFWHG�=LND�YLUXV�LQ�WKH�ILUVW�WULPHVWHU�RI�SUHJQDQF\��>�@�7KH�SUHJQDQW�
ZRPHQ�ZKR�ZHUH�H[SRVHG�WR�WKH�YLUXV�ZHUH�DVNHG�WR�WHUPLQDWH�WKHLU�SUHJQDQF\�IRU�WKHLU�
IHWXV�WR�EH�XVHG�LQ�H[SHULPHQWDO�UHVHDUFK��

&XUUHQW�OLVW�RI�DOO�86�YDFFLQHV�XVLQJ�IHWDO�FHOO�OLQHV��

'LVHDVH� 9DFFLQH�
1DPH�

0DQXIDFWXUHU� &HOO�OLQH�

$GHQRYLUXV� %DUU�/DEV���,QF� :,����

&KLFNHQSR[� 9DULYD[� 0HUFN�	�&R�� 05&���	�:,����

'LSKWKHULD��7HWDQXV��
3HUWXVVLV��3ROLR��+,%�

3HQWDFHO� 6DQRIL�3DVWHXU� 05&���

+HSDWLWLV�$� +DYUL[� *OD[R6PLWK.OLQH� 05&���
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+HSDWLWLV�$� 9DTWD� 0HUFN�	�&R�� 05&���

+HSDWLWLV�$�%� 7ZLQUL[� *OD[R6PLWK.OLQH� 05&���

0HDVOHV��0XPSV��5XEHOOD� 005�,,� 0HUFN�	�&R�� :,����

0HDVOHV��0XPSV��5XEHOOD��
&KLFNHQSR[�

3UR4XDG� 0HUFN�	�&R�� 05&���	�:,����

5DELHV� ,PRYD[� 6DQRIL�3DVWHXU� 05&���

6KLQJOHV� =RVWDYD[� 0HUFN�	�&R�� 05&���

7KH�DERYH�OLVW�LV�FRPSUHKHQVLYH�DQG�REWDLQHG�IURP�WKH�SDFNDJH�LQVHUWV��VHH�EHORZ�WR�
UHDG�WKHP�DOO��RI�)'$�DSSURYHG�YDFFLQHV��7KHUH�DUH�FXUUHQWO\�12�8�6��DSSURYHG�
DOWHUQDWLYHV�IRU�$GHQRYLUXV��&KLFNHQSR[��+HSDWLWLV�$��0HDVOHV��0XPSV��RU�5XEHOOD�WKDW�
GR�127�FRQWDLQ�DERUWHG�IHWDO�WLVVXH��7KH�QHZ�YHUVLRQ�RI�WKH�$GHQRYLUXV�YDFFLQH�LV�
FXUUHQWO\�RQO\�DSSURYHG�IRU�XVH�LQ�PLOLWDU\�SHUVRQQHO��

%HORZ�LV�D�SDUWLDO�OLVW�RI�EDELHV�NLOOHG�IRU�H[SHULPHQWDO�DQG�YDFFLQDWLRQ�UHVHDUFK��

Ɣ 3(5�&����&HOO�OLQH�IURP�UHWLQDO�WLVVXH�RI�D����ZHHN�ROG�IHWXV�DERUWHG�LQ������
IXUWKHU�GHYHORSHG�DQG�SUHSDUHG�DV�D�FHOO�OLQH�LQ�������7KHUH�ZDV�QRWKLQJ�VSHFLDO
LQ�WKH�IDPLO\�KLVWRU\�RU�WKH�SUHJQDQF\�IRU�LW�ZDV�FRPSOHWHO\�QRUPDO�XS�WR�WKH���
ZHHNV��WKH�WLVVXH�ZDV�WDNHQ�IURP�D�VRFLDOO\�DERUWHG�IHWXV�

Ɣ +(.������7KHVH�FHOOV�ZHUH�JHQHUDWHG�LQ������E\�WUDQVIHFWLRQ�RI�FXOWXUHV�RI
QRUPDO�KXPDQ�HPEU\RQLF�NLGQH\�FHOOV�ZLWK�VKHDUHG�DGHQRYLUXV�LQ�$OH[�YDQ�GHU
(E
V�ODERUDWRU\�LQ�/HLGHQ��WKH�1HWKHUODQGV��7KH�FHOOV�ZHUH�REWDLQHG�IURP�D�VLQJOH�
DSSDUHQWO\�KHDOWK\��OHJDOO\�DERUWHG�IHWXV�XQGHU�'XWFK�ODZ��WKH�LGHQWLW\�RI�WKH
SDUHQW�DQG�WKH�UHDVRQ�IRU�WKH�DERUWLRQ�DUH�XQNQRZQ�

Ɣ 5$��������7KLV�LV�WKH�YLUXV�VWUDLQ�XVHG�LQ�WKH�005�YDFFLQH�UXEHOOD�FRPSRQHQW��LW
LV�DOVR�KDUYHVWHG�IURP�DERUWHG�IHWDO�WLVVXH��7KLV�VWUDLQ��NQRZQ�DV�5$�������ZDV
REWDLQHG�IURP�D�IHWXV�ZKRVH�PRWKHU�KDG�UXEHOOD�GXULQJ�SUHJQDQF\�DQG�SHUIRUPHG
DQ�DERUWLRQ�EHFDXVH�RI�ULVN�RI�IHWDO�GDPDJH��5$������LV�DOVR�JURZQ�LQ�FHOO�OLQH
:,����

Ɣ 7R�GHYHORS�GLSORLG�KXPDQ�FHOO�VWUDLQV��+D\IOLFN�DQG�0RRUKHDG�EHJDQ�FXOWLYDWLQJ
FHOOV�IURP����GLIIHUHQW�WLVVXHV�UHWULHYHG�IURP�DERUWHG�IHWXVHV��7KRVH�FHOOV
EHFDPH����GLIIHUHQW�KXPDQ�FHOO�VWUDLQV��QDPHG�QXPHULFDOO\�:,���WKURXJK�:,����
7KH�:,�VWRRG�IRU�:LVWDU�,QVWLWXWH��ZKHUH�WKH�FHOO�VWUDLQV�ZHUH�GHYHORSHG��+D\IOLFN
DQG�0RRUKHDG�XVHG�IHWDO�WLVVXHV�EHFDXVH��PRUH�WKDQ�DGXOW�FHOOV��IHWDO�FHOOV�PRUH
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UHDGLO\�GHYHORSHG�LQWR�ILEUREODVW�FHOOV��ZKLFK�DUH�VSHFLDOL]HG�FHOOV�WKDW�SURYLGH�
VWUXFWXUDO�VXSSRUW�WR�PRVW�ERG\�WLVVXHV��7KH�IROORZLQJ�ZHUH�DOO�WKH�FHOOV�WDNHQ�
IURP�PXUGHUHG�EDELHV�:,���WKURXJK�:,����XQWLO�WKHLU�H[SHULPHQW�RQ�PXUGHUHG�
XQERUQ�EDE\�:,����ZDV�D�³VXFFHVV´��

ż :,���DERUWHG�EDE\¶V�OXQJ�FHOOV
ż :,���DERUWHG�EDE\¶V�VNLQ�DQG�PXVFOH�FHOOV
ż :,���DERUWHG�EDE\¶V�OXQJ�FHOOV
ż :,���DERUWHG�EDE\¶V�NLGQH\�FHOOV
ż :,���DERUWHG�EDE\¶V�PXVFOH�FHOOV
ż :,���DERUWHG�EDE\¶V�NLGQH\�FHOOV
ż :,���DERUWHG�EDE\¶V�WK\PXV�DQG�WK\URLG�FHOOV
ż :,���DERUWHG�EDE\¶V�VNLQ��PXVFOH��NLGQH\
ż :,���DERUWHG�EDE\¶V�VNLQ�FHOOV
ż :,����DERUWHG�EDE\¶V�NLGQH\�FHOOV
ż :,����DERUWHG�EDE\¶V�OXQJ�FHOOV
ż :,����DERUWHG�EDE\¶V�VNLQ�DQG�PXVFOH�FHOOV
ż :,����DERUWHG�EDE\¶V�NLGQH\�FHOOV
ż :,����DERUWHG�EDE\¶V�VNLQ�FHOOV
ż :,����DERUWHG�EDE\¶V�NLGQH\�FHOOV
ż :,����DERUWHG�EDE\¶V�OXQJ�FHOOV
ż :,����DERUWHG�EDE\¶V�OLYHU�FHOOV
ż :,����DERUWHG�EDE\¶V�OXQJ�WLVVXH
ż :,����DERUWHG�EDE\¶V�OXQJ�WLVVXH
ż :,����DERUWHG�EDE\¶V�VNLQ�DQG�PXVFOH
ż :,����DERUWHG�EDE\¶V�KHDUW�FHOOV
ż :,����DERUWHG�EDE\¶V�KHDUW�FHOOV
ż :,����DERUWHG�EDE\¶V�OXQJ�FHOOV
ż :,����DERUWHG�EDE\¶V�OXQJ�FHOOV
ż :,����DERUWHG�EDE\¶V�OXQJ�FHOOV
ż :,�����:,����9$���$Q�69���WUDQVIRUPHG�GHULYDWLYH�RI�:,�����D�KXPDQ

GLSORLG�FHOO�OLQH�GHULYHG�IURP�HPEU\RQLF�OXQJ�WLVVXH�RI�D���PRQWK
JHVWDWLRQDO�DJHG�PDOH�&DXFDVLDQ

ż :,����ZKHQ�WKLV�DERUWHG�EDE\¶V�FHOOV�IDLOHG��FHOOV�ZHUH�WKHQ�REWDLQHG�IURP
:,����ZKLFK�ZDV�³VXFFHVVIXO´�

ż :,������7KLV�FHOO�ZDV�REWDLQHG�IURP�D�ZRPDQ�ZKR�ZDV�WKUHH�PRQWKV
SUHJQDQW��EXW�VKH�GLGQ
W�ZDQW�DQRWKHU�FKLOG��,Q�������DW�D�KRVSLWDO�LQ
6ZHGHQ��VKH�KDG�D�OHJDO�DERUWLRQ��7KH�IHWXV��IHPDOH�����FHQWLPHWUHV�ORQJ
DQG�ZUDSSHG�LQ�D�VWHULOH�JUHHQ�FORWK�ZDV�GHOLYHUHG�WR�WKH�.DUROLQVND
,QVWLWXWH�LQ�QRUWKZHVW�6WRFNKROP��7KHUH��WKH�OXQJV�ZHUH�GLVVHFWHG��SDFNHG
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RQ�LFH�DQG�GLVSDWFKHG�WR�WKH�DLUSRUW��ZKHUH�WKH\�ZHUH�ORDGHG�RQWR�D�
WUDQVDWODQWLF�IOLJKW��

Ɣ ,05�����ZDV�GHULYHG�E\�:�:��1LFKROV�DQG�DVVRFLDWHV�IURP�WKH�OXQJV�RI�D
���ZHHN�IHPDOH�IHWXV��8VHG�DV�DQ�DOWHUQDWH�IRU

Ɣ :,�����DERUWHG�OXQJV�FHOOV�IURP�D���JHVWDWLRQDO�PRQWK�ROG�IHPDOH�IHWXV�XVHG�LQ�DQ
H[SHULPHQW�DORQJ�ZLWK�WKH�FHOOV�RI�GHFHDVHG�DGXOWV�

Ɣ 0&5����GHULYHG�IURP�OXQJ�WLVVXH�RI�D����ZHHN�ROG�PDOH�IHWXV�ZKR�ZDV�DERUWHG
IRU�³SV\FKLDWULF�UHDVRQV´�IURP�D����\HDU�ROG�SK\VLFDOO\�KHDOWK\�ZRPDQ��9DFFLQHV
FXOWLYDWHG�RQ�WKHVH�OLQHV�DUH�UXEHOOD��*HUPDQ�PHDVOHV���YDULFHOOD��FKLFNHQSR[��
KHSDWLWLV�$�DQG�UDELHV�

7KH�KXPDQ�GLSORLG�ILEUREODVW�VWUDLQV��
Ɣ 05&�����7KH�FHOOV�ZHUH�GHULYHG�IURP�WKH�OXQJV�RI�D�IHPDOH�IHWXV�LQ�������ZKRVH

JHVWDWLRQDO�DJH�ZDV�DERXW�ILIWHHQ�ZHHNV��7KH�IHWXV�ZDV�RI�QRUPDO�GHYHORSPHQW
DQG�ZDV�GHOLYHUHG�RI�D�IRXUWHHQ�\HDU�ROG�PRWKHU�ZKRVH�SUHJQDQF\�ZDV
WHUPLQDWHG�E\�WKHUDSHXWLF�DERUWLRQ�EHFDXVH�VKH�ZDV�XQPDUULHG��7KH�PHGLFDO
KLVWRU\�RI�WKH�PRWKHU�DQG�KHU�IDPLO\�LQGLFDWHG�QRWKLQJ�DEQRUPDO�DFFRUGLQJ�WR
LQIRUPDWLRQ�JLYHQ�E\�WKH�J\QHFRORJLVW�ZKR�SHUIRUPHG�WKH�RSHUDWLRQ��7KH�OXQJV
ZHUH�GLVVHFWHG�IURP�WKH�IHWXV�LPPHGLDWHO\�IROORZLQJ�WKH�DERUWLRQ�

Ɣ )+V��,QW���7KH�VPDOO�LQWHVWLQH�REWDLQHG�����PRQWK�JHVWDWLRQDO�DJH�IHPDOH�
Ɣ ,05������7KLV�ZDV�HVWDEOLVKHG�IURP�D�VL[WHHQ�ZHHN�ROG�KXPDQ�IHWXV�RQ�-XO\���

������IURP�D�WKHUDSHXWLF�DERUWLRQ�SHUIRUPHG�RQ�D�WKLUW\�HLJKW�\HDU�ROG�ZKLWH
PRWKHU�RI�VL[�

Ɣ :DOYD[�����7KLV�ZDV�GHULYHG�IURP�WKH�OXQJ�WLVVXH�RI�D���PRQWK�ROG�IHWXV�LQ�&KLQD
LQ�������,W�LV�FXUUHQWO\�EHLQJ�VWXGLHG�IRU�IXWXUH�XVH�IRU�PDQ\�RI�WKH�XSFRPLQJ
YDFFLQDWLRQV�

7KLV�EULHI�GRFXPHQW�LV�WR�LQIRUP�DQG�HGXFDWH��QRW�WR�VKDPH��+RZHYHU��LJQRUDQFH�FDQQRW�
EH�WROHUDWHG�LQ�D�ZRUOG�EXUVWLQJ�ZLWK�LQIRUPDWLRQ�IRU�WKRVH�ZKR�DUH�ZLOOLQJ�WR�VHDUFK��
&KULVWLDQV��PRUH�WKDQ�DQ\RQH�HOVH��VKRXOG�VWULYH�WR�LQIRUP��SURWHFW��WHDFK��DQG�OHDG�WKHLU�
IDPLOLHV��RWKHU�FKXUFK�PHPEHUV�DQG�WKHLU�FRPPXQLWLHV��7KH�IRROLVK�EHOLHI�WKDW�³RXU�
JRYHUQPHQW�ZLOO�SURWHFW�XV´��RU�³WKH\�ZRXOGQ¶W�GR�WKDW´�LJQRUHV�WKH�IRXQGDWLRQDO�
FRUQHUVWRQH�RI�RXU�WKHRORJ\���WRWDO�GHSUDYLW\���

7KRXJK�WKHUH�PD\�EH�OLWWOH�HYLGHQFH�WR�VXJJHVW�ILUVW�FHQWXU\�EHOLHYHUV�GLG�PXFK�WR�
LQIOXHQFH�5RPDQ�JRYHUQPHQW��WKHUH�LV�ULFK�KLVWRU\�RI�HDUO\�&KULVWLDQV�ZLOOIXOO\�GLVREH\LQJ�
ERWK�&DHVDU¶V�DQG�WKHLU�-HZLVK�OHDGHU¶V�RUGHUV��KLGLQJ�LQ�FDWDFRPEV��VXFFRPELQJ�WR�
WRUWXUH��EHDWLQJV��DQG�ZLVKLQJ�WR�EH�PDUW\UHG�UDWKHU�WKDQ�GLVKRQRU�*RG��1R�RQH�ZRXOG�
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VXJJHVW�WKH\�HYHU�³IROORZHG�WKH�ODZ�WR�EH�JRRG��REHGLHQW�FLWL]HQV´�LI�LW�PHDQW�GLVREH\LQJ�
WKHLU�+HDYHQO\�)DWKHU��

,�SXUSRVH�WR�\RX�WKDW�ZLOOIXOO\�XVLQJ��DGPLQLVWUDWLQJ��RU�UHFHLYLQJ�D�YDFFLQDWLRQ�WKDW�
XWLOL]HG�DERUWHG�IHWDO�WLVVXH�LV�DQ�DERPLQDWLRQ�DQG�LW�LV�D�&KULVWLDQ¶V�GXW\�DQG�
UHVSRQVLELOLW\�WR�GHQ\�DQG�H[SRVH�WKLV�KLGHRXV�VLGH�RI�³VFLHQFH´��&KULVWLDQV�QHHG�WR�EH�
OHJLWLPDWHO\�FRQFHUQHG�WKDW�YDFFLQDWLRQ�ZRXOG�UHTXLUH�WKHP�WR�GLVREH\�WKH�FRPPDQG�WR�
WDNH�QR�SDUW�LQ�HYLO�GHHGV�RI�GDUNQHVV�EXW�LQVWHDG�H[SRVH�WKHP��(SK�������RU�SDUWLFLSDWH�
LQ�D�V\VWHP�SUHGLFDWHG�RQ�WKH�SDVW�RU�IXWXUH�FRQWLQXHG�VODXJKWHU�RI�WKH�XQERUQ�>��@�

7KH�FXUUHQW�VWDWH�RI�DIIDLUV�RYHU�WKH�&29,'����FULVLV�LV�QR�H[FHSWLRQ��5DWKHU��LW�ZLOO�EH�D�
SURYHUELDO�³IRUN�LQ�WKH�URDG´�IRU�&KULVW�IROORZHUV��:KDW�ZLOO�ZH�GR�LI�DQG�ZKHQ�D�YDFFLQH�
LV�UHTXLUHG�WKDW�ZDV�GHULYHG�IURP�DERUWHG�IHWDO�WLVVXH"�:LOO�ZH��OLNH�VR�PDQ\�EHIRUH��
DFFHSW�D�FRJQLWLYH�GLVVRQDQFH�WR�DYRLG�WKH�LQHYLWDEOH�SHUVHFXWLRQ�WKDW�ZLOO�IROORZ�RU�ZLOO�
ZH�WDNH�D�VWDQG��OLNH�WKH�ILUVW�FHQWXU\�EHOLHYHUV�DV�ZHOO�DV�FRXQWOHVV�RWKHUV��ZKR�ZRXOG�
UDWKHU�GLH�WKDQ�GLVJUDFH�WKHLU�EHOLHI"�

:H�FDQ�QR�ORQJHU�EH�LJQRUDQW�DQG�SDVVLYLW\�LV�QRW�D�&KULVWLDQ�YLUWXH��:H�PXVW�WDNH�D�
VWDQG�DQG�GHFLGH�RQ�ZKHUH�RXU�OR\DOW\�OLHV��'RLQJ�QRWKLQJ��VD\LQJ�QRWKLQJ��DQG�
GHIHQGLQJ�VLQ�LQ�DQ\�ZD\�LV�QRW�DFFHSWDEOH��$JDLQ��WKH�SXUSRVH�RI�WKLV�EULHI�SDSHU�LV�WR�
LQIRUP�DQG�WKHQ�GHPDQG�WKDW�SURIHVVLQJ�EHOLHYHUV�VWDQG�VWHDGIDVW�LQ�WKH�IDLWK�HYHQ�LQ�
WKH�PLGVW�RI�SHUVHFXWLRQV�DQG�DIIOLFWLRQV�WKDW�ZH�PD\�QHHG�WR�HQGXUH����7KHVVDORQLDQV�
������

+LJKO\�VXJJHVWHG�UHDGLQJ�YLHZLQJ��

$� 9LGHR�WHVWLPRQ\�RI�'U��6WDQOH\�3ORWNLQ��
KWWSV���P�\RXWXEH�FRP�ZDWFK"Y IUBRB;;R-�0	IHDWXUH \RXWX�EH

%� 7KH�*RVSHO�&RDOLWLRQ���9DFFLQHV�	�$ERUWHG�%DELHV��6KRXOG�&KULVWLDQV�EH
&RQFHUQHG"���1HZ�&LW\�7LPHV��
KWWSV���QHZFLW\WLPHV�FRP�QHZV�VWRU\�YDFFLQHV�DERUWHG�EDELHV�VKRXOG�FKULVWLDQV�E
H�FRQFHUQHG"IEFOLG ,Z$5�$O-'�R-4�O�P-�.G<�27:M$:MGI2<X;H�XM:-�&Z
09�YE+8X0,F7O�:F

&� 3UR�/LIH"�<RX�&DQ¶W�EH�3UR�9DFFLQH���9D[7UXWK�RUJ��
KWWS���YD[WUXWK�RUJ���������SUR�OLIH�\RX�FDQW�EH�SUR�YDFFLQH�"IEFOLG ,Z$5�0(S�
9,Q<-O�75��PJBIT�9/77+&94�3.4VJJ0;7I�X�;<�U��WX(�U8R

'� 2QH�FDQ�UHDG�$//�WKH�YDFFLQH�SDFNDJH�LQVHUWV�SURYLQJ�WKH�WUXWK�RI�DOO�WKH�DERYH
KHUH�
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