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3URIHVVRU�RI�2FHDQRJUDSK\��6FULSSV�,QVWLWXWLRQ�RI�2FHDQRJUDSK\�

�5HDG�$SULO�����������LQ�WKH�6\PSRVLXP�RQ�$WPRVSKHULF�3ROOXWLRQ��,WV�/RQJ�WHUP�,PSOLFDWLRQV��

,�25,*,1$//<� SURSRVHG�DV�WKH�WLWOH�RI�WKLV�WDON��
�,I�FDUERQ�GLR[LGH�IURP�IRVVLO�IXHOV�LV�FKDQJLQJ�
PDQ
V�HQYLURQPHQW��ZKDW�ZLOO�ZH�GR�DERXW�LW"��
,W�ZDV�P\�PHDQLQJ�WR�LQTXLUH�LQWR�ZKDW�PLJKW�
EH�WKH�UHVSRQVH�RI�VFLHQWLVWV��SKLORVRSKHUV��DQG�
GHFLVLRQ�PDNHUV�LI�VSHFLDOLVWV�DVVHUW�WKDW�DFFHOHU��
DWHG�XVH�RI�IRVVLO�IXHOV�PD\�EH�KDUPIXO��,� ZDV�
UHTXHVWHG�WR�PRGLI\�WKH�WLWOH�WR�UHDG��,V� &2��IURP�
IRVVLO�IXHO�FKDQJLQJ�PDQ
V�HQYLURQPHQW"��HLWKHU�
EHFDXVH�D� VKRUWHU�WLWOH�PLJKW�VXJJHVW�D� VKRUWHU��
PRUH�DFFHSWDEOH�WDON��RU�EHFDXVH�,�REYLRXVO\�FDQ��
QRW�DQVZHU�WKH�ILUVW�TXHVWLRQ�� ,� FDQQRW�DQVZHU�
WKH�VHFRQG�TXHVWLRQ�HLWKHU��EXW�,� ZLOO�QRZ�JLYH�
\RX�P\�YLHZV�RQ�ERWK�TXHVWLRQV��
$WPRVSKHULF�FDUERQ�GLR[LGH�DV�D�IDFWRU�LQ�PDQ
V�

HQYLURQPHQW�KDV� EHHQ�VR� FOHDUO\�GHVFULEHG�E\�
5RJHU�5HYHOOH�LQ�D�UHSRUW�ZKLFK�KH�SUHSDUHG�LQ�
�����IRU�WKH�3UHVLGHQW
V�6FLHQFH�$GYLVRU\�&RP��
PLWWHH�WKDW�,� VKDOO�QRW�DWWHPSW�WR�LPSURYH�RQ�KLV�
ZRUGV��5HYHOOH��������S��������

2QO\�DERXW�RQH�WZR�WKRXVDQGWK�RI�WKH�DWPRVSKHUH�
DQG�RQH�WHQ�WKRXVDQGWK�RI�WKH�RFHDQ�DUH�FDUERQ�GL��
R[LGH��<HW�WR�OLYLQJ�FUHDWXUHV��WKHVH�VPDOO�IUDFWLRQV�
DUH�RI�YLWDO�LPSRUWDQFH��&DUERQ�LV�WKH�EDVLF�EXLOGLQJ�
EORFN�RI�RUJDQLF�FRPSRXQGV��DQG�ODQG�SODQWV�RE��
WDLQ�DOO�RI�WKHLU�FDUERQ�IURP�DWPRVSKHULF�FDUERQ�
GLR[LGH���
2YHU�WKH�SDVW�VHYHUDO�ELOOLRQ�\HDUV��YHU\�ODUJH�

TXDQWLWLHV�RI�FDUERQ�GLR[LGH�KDYH�HQWHUHG�WKH�DWPR��
VSKHUH�IURP�YROFDQRHV�� 7KH� WRWDO�DPRXQW�ZDV� DW�
OHDVW�IRUW\�WKRXVDQG�WLPHV�WKH�TXDQWLW\�RI�FDUERQ�
GLR[LGH� QRZ� SUHVHQW�LQ�WKH�DLU�� 0RVW� RI�LW��� �� ��ZDV�
SUHFLSLWDWHG�RQ�WKH�VHD�IORRU�DV�OLPHVWRQH�RU�GRORPLWH��
$ERXW�RQH�IRXUWK�RI�WKH�WRWDO�TXDQWLW\��DW�OHDVW�WHQ�
WKRXVDQG�WLPHV�WKH�SUHVHQW�DWPRVSKHULF�FDUERQ�GL��
R[LGH��ZDV�UHGXFHG�E\�SODQWV�WR�RUJDQLF�FDUERQ�FRP��
SRXQGV�DQG�EHFDPH�EXULHG�DV� RUJDQLF�PDWWHU�LQ�WKH�
VHGLPHQWV��$� VPDOO�IUDFWLRQ�RI�WKLV�RUJDQLF�PDWWHU�
ZDV� WUDQVIRUPHG�LQWR�WKH�FRQFHQWUDWHG�GHSRVLWV�ZH�
FDOO�FRDO��SHWUROHXP��RLO�VKDOHV��WDU�VDQGV��RU�QDWXUDO�
JDV�� 7KHVH�DUH�WKH�IRVVLO�IXHOV�WKDW�SRZHU�WKH�ZRUOG��
ZLGH�LQGXVWULDO�FLYLOL]DWLRQ�RI�RXU�WLPH��

7KURXJKRXW� PRVW�RI�WKH��� �� �� >PLOOLRQ�RU�VR@� \HDUV�
RI�PDQ
V�H[LVWHQFH�RQ�HDUWK��KLV�IXHOV�FRQVLVWHG�RI�
ZRRG�DQG�RWKHU�UHPDLQV�RI�SODQWV�ZKLFK�KDG�JURZQ�
RQO\�D� IHZ�\HDUV�EHIRUH�WKH\�ZHUH�EXUQHG�� 7KH�
HIIHFW�RI�WKLV�EXUQLQJ�RQ�WKH�FRQWHQW�RI�DWPRVSKHULF�
FDUERQ�GLR[LGH�ZDV�QHJOLJLEOH��EHFDXVH�LW�RQO\�VOLJKWO\�

VSHHGHG�XS�WKH�QDWXUDO�GHFD\�SURFHVVHV�WKDW�FRQWLQ��
XDOO\�UHF\FOH�FDUERQ�IURP�WKH�ELRVSKHUH�WR�WKH�DWPR��
VSKHUH��'XULQJ�WKH�ODVW�IHZ�FHQWXULHV��KRZHYHU��PDQ�
KDV�EHJXQ�WR�EXUQ�IRVVLO�IXHOV�WKDW�ZHUH�ORFNHG�LQ�
WKH�VHGLPHQWDU\�URFNV���� �� �� DQG�WKLV�FRPEXVWLRQ�LV�
PHDVXUDEO\�LQFUHDVLQJ�WKH�DWPRVSKHULF�FDUERQ�GL��
R[LGH��
7KH� SUHVHQW�UDWH�RI�SURGXFWLRQ�IURP�IRVVLO�IXHO�

FRPEXVWLRQ�LV�DERXW�D�KXQGUHG�WLPHV�WKH��� �� �� >UDWH�
RI�QDWXUDO�UHPRYDO�E\@�ZHDWKHULQJ�RI�VLOLFDWH�URFNV��
������:LWKLQ�D�IHZ�VKRUW�FHQWXULHV��ZH�DUH�UHWXUQLQJ�
WR�WKH�DLU�D� VLJQLILFDQW�SDUW�RI�WKH�FDUERQ�WKDW�ZDV�
VORZO\�H[WUDFWHG�E\�SODQWV�DQG�EXULHG�LQ�WKH�VHGLPHQWV�
GXULQJ�KDOI�D�ELOOLRQ�\HDUV��
1RW�DOO�RI�WKLV�DGGHG�FDUERQ�GLR[LGH�ZLOO�UHPDLQ�

LQ�WKH�DLU�� 3DUW�RI�LW�ZLOO�EHFRPH�GLVVROYHG�LQ�WKH�
RFHDQ��DQG�SDUW�ZLOO�EH�WDNHQ�XS�E\�WKH�ELRVSKHUH��
FKLHIO\�LQ�WUHHV�DQG�RWKHU�WHUUHVWULDO�SODQWV��DQG� LQ�
WKH�GHDG�SODQW�OLWWHU�FDOOHG�KXPXV�� 7KH� SDUW�WKDW�
UHPDLQV�LQ�WKH�DWPRVSKHUH�PD\�KDYH�D� VLJQLILFDQW�
HIIHFW�RQ� FOLPDWH��FDUERQ�GLR[LGH�LV� QHDUO\�WUDQV��
SDUHQW�WR�YLVLEOH�OLJKW��EXW�LW�LV�D� VWURQJ�DEVRUEHU�
DQG�EDFN�UDGLDWRU�RI�LQIUDUHG�UDGLDWLRQ��SDUWLFXODUO\�
LQ�WKH�ZDYH� OHQJWKV�IURP����WR� ���PLFURQV��FRQ��
VHTXHQWO\��DQ�LQFUHDVH�RI�DWPRVSKHULF�FDUERQ�GLR[LGH�
FRXOG�DFW��PXFK�OLNH�WKH�JODVV� LQ�D� JUHHQKRXVH��WR�
UDLVH�WKH�WHPSHUDWXUH�RI�WKH�ORZHU�DLU��

7KH� DQQXDO� LQSXW�WR� WKH�DWPRVSKHUH�RI�&2��
IURP�IRVVLO�IXHOV�FDQ�EH�HVWLPDWHG�ZLWKLQ�DQ�DFFX��
UDF\�RI�DERXW� ��� SHU� FHQW�IURP�UHFRUGV�RI�WKH�
SURGXFWLRQ�RI�FRDO��SHWUROHXP��DQG�WKH�RWKHU�IRVVLO�
IXHOV��5HYHOOH�� ������ S�� ������ 7KH� UDWH�RI�LQSXW�
KDV�ULVHQ�UDSLGO\�VLQFH������ZLWK�D�GRXEOLQJ�WLPH�
RI�ILIWHHQ�WR�WZHQW\�\HDUV�H[FHSW�IRU�D� QRWLFHDEOH�
VORZLQJ� GXULQJ�WKH�HFRQRPLF� GHSUHVVLRQ�� ������

7$%/(���
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),*�� ��� $� W\SLFDO�UHFRUG�RI�WKH�KRXUO\�DYHUDJH�FRQFHQWUDWLRQ�RI�DWPRVSKHULF�&��� DW�WKH�
6RXWK�3ROH�YHUVXV�XQLYHUVDO��*UHHQZLFK��WLPH��

������DQG�GXULQJ�WKH�WZR�ZRUOG�ZDUV�� 7DEOH���
VKRZV�D�VDPSOH�RI�WKH�GDWD�H[SUHVVHG�DV�WKH�UDWH�
RI�LQFUHDVH�LQ�FRQFHQWUDWLRQ�RI�DWPRVSKHULF�&2��
LQ�SDUWV�SHU�PLOOLRQ�RI�GU\�DLU��S�S�P���SHU�\HDU��
QHJOHFWLQJ�DQ\�SRVVLEOH�UHPRYDO��
6LQFH������WKH�6FULSSV�,QVWLWXWLRQ�RI�2FHDQ��

RJUDSK\��LQ�FRRSHUDWLRQ�ZLWK�WKH�(QYLURQPHQWDO�
6FLHQFHV�6HUYLFHV�$GPLQLVWUDWLRQ�RI�WKH�8QLWHG�
6WDWHV�JRYHUQPHQW�KDV�PRQLWRUHG�WKH�LQFUHDVH�LQ�
DWPRVSKHULF�&2��DW�WZR�UHPRWH�VWDWLRQV��0DXQD�

/RD�2EVHUYDWRU\��+DZDLL��DQG�WKH�6RXWK�3ROH��WR�
ILQG�RXW�ZKDW�SURSRUWLRQ�RI�WKH�&2��IURP�IRVVLO�
IXHO�LV�DFFXPXODWLQJ�LQ�WKH�DWPRVSKHUH��,� VKDOO�
QRZ�EULHIO\�GHVFULEH�WKHVH�PHDVXUHPHQWV��3DOHV�
DQG�.HHOLQJ��������%URZQ�DQG�.HHOLQJ���������
$LU�LV�VXFNHG�E\�D� GLDSKUDJP�SXPS�WKURXJK�

DOXPLQXP�WXELQJ�IURP�D�PDVW�XSZLQG�IURP�ORFDO�
VRXUFHV�RI�&2��� 7KH�DLU�WKHQ�SDVVHV�WKURXJK�D�
WUDS�WR�UHPRYH�ZDWHU�YDSRU�DQG�LQWR�WKH�FHOO�RI�
DQ�LQIUDUHG�DQDO\]HU��ZKHUH�WKH�FRQFHQWUDWLRQ�LV�
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),*�� ��� $Q� LOOXVWUDWLRQ�R�I�WKH�KRXUO\�DYHUDJH� FRQFHQWUDWLRQ�RI�DWPRVSKHULF�&��� DW�0DXQD�/RD� 2EVHUYDWRU\�YHUVXV�
ORFDO� WLPH�� )URP�WKH�EHJLQQLQJ�RI�WKH�SORW�XQWLO����KU��RQ�-DQXDU\���WKH�FRQFHQWUDWLRQ�LV�VWHDG\�� 'XULQJ�WKH�
DIWHUQRRQV�RI�-DQXDU\���DQG�-DQXDU\���WKH�FRQFHQWUDWLRQ�GLSV�RZLQJ�WR�WKH�XSWDNH�E\�YHJHWDWLRQ�� 'XULQJ�WKH�
HDUO\�KRXUV�RI�-DQXDU\���WKH��FRQ
FHQWUDWLRQ�ZDV� KLJK�DQG�YDULDEOH�RZLQJ�WR�YROFDQLF�FRQWDPLQDWLRQ��
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)-*����� 7KH�GDLO\�DYHUDJH�FRQFHQWUDWLRQ�RI�DWPRVSKHULF�&2�� YHUVXV�WLPH�DW�WKH�6RXWK�3ROH��

FRPSDUHG�VHTXHQWLDOO\�ZLWK�D� UHIHUHQFH�JDV�WR�D�
SUHFLVLRQ�RI�����S�S�P�� 7KH�GDWD��KHUH�H[SUHVVHG�
DV� ���PLQXWH�DYHUDJHV��DUH�IRU�WKH�6RXWK�3ROH�
PRQRWRQRXVO\�VWHDG\��ILJ����� EXW�DW�0DXQD�/RD�
VRPHWLPHV�VKRZ�ORFDOO\�SURGXFHG�YROFDQLF�&2��RU�
HIIHFWV�RI�YHJHWDWLRQ����NLORPHWHUV�DZD\��ILJ������
2QO\�WKH�VWHDG\�SRUWLRQV�RI�WKH�UHFRUG�DUH�XVHG�
LQ�WKH�VXEVHTXHQW�DQDO\VLV��
2YHU�D�\HDU�ERWK�VWDWLRQV�VKRZ�D�F\FOLF�SDWWHUQ�

RZLQJ�WR�WKH�VHDVRQDO�YDULDWLRQ�LQ�SODQW�DFWLYLW\��
$W�WKH�6RXWK�3ROH�WKH�DPSOLWXGH�RI�RVFLOODWLRQ�LV�
OHVV�WKDQ���S�S�P���ILJ����� ZKLOH�DW�0DXQD�/RD�
LW�LV�QHDUO\���S�S�P���ILJ������ $W�WKH�6RXWK�3ROH�
WKH�RVFLOODWLRQ�LV�VR�VPDOO�WKDW�LW�GRHV�QRW�PDVN�
DQ�LQFUHDVH�RI�DERXW�����S�S�P��RZLQJ�WR�WKH�IRVVLO�
IXHO�LQSXW��)URP�WHQ�\HDUV�RI�D�QHDUO\�XQLQWHU��
UXSWHG�UHFRUG�DW�0DXQD�/RD� ZH�FOHDUO\�VHH�DQ�
LQFUHDVH��VXSHULPSRVHG�RQ�D� UHPDUNDEO\�UHJXODU�
DQQXDO�SXOVH��ILJ������ :H�KDYH�QRW�EHHQ�DEOH�
WR�VHSDUDWH�WKH�F\FOLF�RVFLOODWLRQ�DQG�VHFXODU�WUHQG�
ZLWK�FRPSOHWH�FHUWDLQW\��EXW�E\�DVVXPLQJ�WKDW�WKH�
F\FOLF�SRUWLRQ�UHSHDWV�H[DFWO\�HDFK�\HDU��D�YDULHW\�
RI�DVVXPHG�WUHQG�IXQFWLRQV�DOO�\LHOG�VXEVWDQWLDOO\�
WKH�SDWWHUQ�VKRZQ�LQ� WKH�ILJXUH��%DLQEULGJH��
�������

$�VXUSULVLQJ�IHDWXUH�RI�WKH�0DXQD�/RD�UHFRUG�
LV�WKH�DSSDUHQW�IDOOLQJ�RII�RI�WKH�VORSH�RI�WKH�WUHQG�
GXULQJ�D�SHULRG�ZKHQ�WKH�UDWH�RI�&2��LQSXW�ZDV�
LQFUHDVLQJ��ILJ������ $OVR�VXUSULVLQJ�LV�WKH�UHVXOW�
RI�D�FDOFXODWLRQ�RI�WKH�EHKDYLRU�RI�VXUIDFH�RFHDQ�
ZDWHU�EDVHG�RQ�WKH�VLPSOH�EXW�TXLWH�UHDOLVWLF�DV��
VXPSWLRQ�WKDW�WKH�&2��LV�HQWHULQJ�WKH�RFHDQV�DW�
D� UDWH�SURSRUWLRQDO�WR�WKH�&2��SDUWLDO�SUHVVXUH�
GLIIHUHQFH�SURGXFHG�DW�WKH�VHD�VXUIDFH��$�SORW�RI�
WKH�GLIIHUHQFH�EHWZHHQ�LQSXW�DQG�DFFXPXODWLRQ�LV�
QHDUO\�OLQHDU�DV� WKRXJK�WKH�VXUIDFH�ZDWHU�KDG�
PDLQWDLQHG�D�FRQVWDQW�&2��SDUWLDO�SUHVVXUH�RI�����
S�S�P��VLQFH�������
7KHVH�IHDWXUHV�VXJJHVW�WKDW�WKH�VXUIDFH�OD\HU�RI�

RFHDQ�ZDWHU�KDV�QRW�EHHQ�WKH�SULQFLSDO�DJHQW�IRU�
UHPRYLQJ�IRVVLO�IXHO�&2��IURP�WKH�DLU��DW�OHDVW�
GXULQJ�WKH�SDVW�IHZ�\HDUV�� ,Q�DQ\�FDVH��WKH�VXU��
IDFH�OD\HU�RI�RFHDQ�ZDWHU�LV�LQVXIILFLHQW�WR�KROG�
PRUH�WKDQ�DERXW����SHU�FHQW�RI�WKH�IRVVLO�IXHO�&2��
ZKLFK�KDV�OHIW�WKH�DWPRVSKHUH��EHFDXVH�WKH�GHSWK�
RI�WKH�OD\HU�ZKLFK�PDLQWDLQV�JRRG�FRQWDFW�ZLWK�
WKH�DWPRVSKHUH�LV�VKDOORZ��DQG�EHFDXVH�WKH�&2D�
SUHVVXUH�RI�VHD�ZDWHU�ULVHV�QHDUO\�WHQ�WLPHV�DV�
UDSLGO\�DV�WKH�FRQFHQWUDWLRQ�RI�WRWDO�FDUERQ�ZKHQ�
&2��LV�DGGHG�WR�WKH�VROXWLRQ��%ROLQ�DQG�(ULNVVRQ��
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DJHV�EDVHG�RQ�DQ�HPSLULFDO�HTXDWLRQ�FRQWDLQLQJ���DQG����PRQWK�F\FOLF�WHUPV�DQG�D�WUHQG�IXQFWLRQ��7KH�VORZO\�
ULVLQJ�FXUYH�LV�D�SORW�RI�WKH�WUHQG�IXQFWLRQ��FKRVHQ�WR�FRQWDLQ�SRZHUV�RI�WLPH�XS�WR�WKH�WKLUG��

������S�������WKHLU�YDOXH�RI������KDV�EHHQ�FRU��
UHFWHG�IRU�WKH�LQIOXHQFH�RI�ERULF�DFLG���
,W� LV�WKXV�RI�OLWWOH�FRQVHTXHQFH�WR�WKH�RYHUDOO�

SUREOHP�RI�GLVSRVLQJ�RI�&2�� IURP�IRVVLO�IXHO�
ZKHWKHU�WKLV�VXUIDFH�OD\HU�KDV��LQ�IDFW��WDNHQ�XS�
&2��VLQFH������RU�QRW�WKH�SULQFLSDO�VLQN�IRU�&2��
PXVW�OLH�LQ�WKH�GHHS�RFHDQV�RU�QRW�EH�RFHDQLF�DW�
DOO�� 2XU�SUHVHQW�DQDO\VLV�FDQQRW�JR�PXFK�IDUWKHU��
ZH�GR�QRW��DW�WKH�SUHVHQW�WLPH��XQGHUVWDQG�KRZ�
WKH�GHHS�RFHDQ�FDQ�HIIHFWLYHO\�UHPRYH�VXFK�D�ODUJH�
IOX[�RI�&2��EHFDXVH�DERXW�RQH�WKRXVDQG�\HDUV�DUH�
UHTXLUHG�IRU�GHHS�ZDWHU�WR�EH�UHQHZHG�E\�H[��
FKDQJH�ZLWK�VXUIDFH�ZDWHU��
3HUKDSV�ODQG�SODQWV��E\�JURZLQJ�PRUH�UDSLGO\�

E\�D�SURFHVV�SODQW�SK\VLRORJLVWV�FDOO��&2��IHUWLOL]D��
WLRQ���DUH�QRZ�UHPRYLQJ�WKLV�H[FHVV�&2��� %XW�ZH�
PXVW�SXW�LQWR�RXU�EDODQFH�VKHHW�WKH�ODUJH�VFDOH�
DOWHUDWLRQ�RI�YLUJLQ�ODQGV�E\�FXOWLYDWLRQ�DQG�IRUHVW�
ILUHV��ZKLFK��VLQFH�������KDYH�UHOHDVHG�VR�PXFK�
&2��WKDW�D�QHW�UHPRYDO�RI�FDUERQ�IURP�WKH�ODQG�
ELRVSKHUH�VHHPV�DV�OLNHO\�WR�KDYH�RFFXUUHG�DV�D�
QHW�LQFUHDVH��+XWFKLQVRQ��������S�������� 7KXV�
WKH�WUXH�VLWXDWLRQ�LV�QRW�FOHDUO\�HVWDEOLVKHG��DQG�
ZH�DUH�XQDEOH��DV�\HW��WR�SUHGLFW�IURP�RXU�NQRZO��
HGJH�RI�WKH�FDUERQ�F\FOH�WKH�UHGLVWULEXWLRQ�RI�&2��
IURP�IRVVLO�IXHO�RYHU�WKH�FRPLQJ�GHFDGHV�DQG�
FHQWXULHV��)URP�WKH�UHFRUG�VR�IDU�LW�DSSHDUV�WKDW�
DERXW����SHU�FHQW�RI�WKH�&2��IURP�IRVVLO�IXHO�LV�

UHPDLQLQJ�LQ�WKH�DWPRVSKHUH��ILJ������ 8QWLO�ZH�
REWDLQ�EHWWHU�LQIRUPDWLRQ��,� VXJJHVW�XVLQJ�WKLV�
ILJXUH�DV� D� UHDVRQDEOH�HPSLULFDO�IDFWRU�IRU�SUH��
GLFWLRQ��
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LQ�WKH�DWPRVSKHUH�YHUVXV�WLPH�H[SUHVVHG�DV�DQ�DQQXDO�
LQFUHDVH�LQ�FRQFHQWUDWLRQ�RI�DWPRVSKHULF�&���QHJOHF��
WLQJ�DQ\�SRVVLEOH�UHPRYDO��/RZHU�FXUYH��7KH�DQQXDO�
LQFUHDVH�RI�DWPRVSKHULF�&��� DFFRUGLQJ�WR�WKH�WUHQG�
IXQFWLRQ�VKRZQ�LQ�ILJXUH����
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),*����� $Q�HVWLPDWH�RI�WKH�LQSXW�RI�IRVVLO�IXHO�&2��
LQWR�WKH�DWPRVSKHUH�DQG�WKH�LQFUHDVH�RI�DWPRVSKHULF�
&��� VLQFH�WKH�PLG�QLQHWHHQWK�FHQWXU\��

&RQFHUQLQJ�WKH�DSSDUHQW�DQRPDO\�WKDW�D�ODUJHU�
SURSRUWLRQ�RI�WKH�&2��IURP�FRPEXVWLRQ�KDV�EHHQ�
UHPRYHG�LQ�����������WKDQ�LQ������������VHH�
ILJ������ RXU�UHFRUG�LV� VWLOO�WRR�VKRUW�WR�GHFLGH�
ZKHWKHU�WKH�DQRPDO\�LV�UHDO��
,�ZLOO�QRZ�GLVFXVV�WKH�SRVVLEOH�FOLPDWLF�UHVSRQVH�

WR�DQ�LQFUHDVH�LQ�DWPRVSKHULF�&���� SDVVLQJ�E\�
VRPH�FDOFXODWLRQV�EDVHG�RQ�VWDWLF�PRGHOV�RI�WKH�
DWPRVSKHUH��3ODVV�� ������.DSODQ��������0�OOHU��
������WR�FRQVLGHU�WKH�FDOFXODWLRQV�RI�0DQDEH�DQG�
FRZRUNHUV��0DQDEH� DQG� 6WULFNOHU�������� DQG�
0DQDEH�DQG�:HWKHUDOG��������ZKLFK��IRU�WKH�ILUVW�
WLPH��WDNH�LQWR�DFFRXQW�DOO�WKH�PDMRU�DWPRVSKHULF�
IDFWRUV�H[FHSW�FLUFXODWLRQ��7KH�PRGHO�FDOFXODWHV�
WKH�VWDWH�RI�WKHUPDO�HTXLOLEULXP�DV�WKH�DV\PSWRWLF�
VWHDG\�VWDWH�DSSURDFKHG�LQ�DQ�LQLWLDO�YDOXH�SURE��
OHP��:DWHU�YDSRU��R]RQH��ORZ��PLGGOH��DQG�KLJK�
FORXGV��DQG�DOEHGR�DUH�FRQVLGHUHG�DV�ZHOO�DV�&2���
,I�DOO�WKH�&2��ZHUH�WR�YDQLVK�IURP�WKH�DWPR��

VSKHUH��WKH�HDUWK
V�VXUIDFH�WHPSHUDWXUH�ZRXOG�EH�
UHGXFHG�VXEVWDQWLDOO\�����WR���"�&��GHSHQGLQJ�RQ�
ZKHWKHU�WKH�ZDWHU�YDSRU�FRQWHQW�UHPDLQV�FRQVWDQW��
RU�GHFUHDVHV�WR�SUHVHUYH�WKH�VDPH�UHODWLYH�KXPLG��
LW\�� ,I�WKH�DPRXQW�RI�&2��ZHUH�WR�ULVH�E\�D�
IDFWRU�RI����IURP�����WR�����S�S�P���WKH�FKDQJH�
ZRXOG�EH�OHVV�GUDPDWLF�EXW�VWLOO�FOLPDWLFDOO\�VLJ��
QLILFDQW�����"�&�ULVH�LQ�WHPSHUDWXUH�LI�WKH�UHODWLYH�
KXPLGLW\�LV� IL[HG�� 7KHVH� FDOFXODWLRQV�DUH�QRW�
DFFXUDWH�SUHGLFWLRQV��KRZHYHU��EHFDXVH�WKH\�DUH�
EDVHG�RQ�DQ�DVVXPSWLRQ�WKDW�RWKHU�HQYLURQPHQWDO�
IDFWRUV�GR� QRW�FKDQJH�ZKHQ�WKH�WHPSHUDWXUH�
FKDQJHV�E\�WKH�SUHGLFWHG�DPRXQW��7KH�PRGHO�LV�
HVSHFLDOO\�VHQVLWLYH�WR�FKDQJHV�LQ�FORXGV�� )RU�
H[DPSOH��D� ���S�S�P��LQFUHDVH�LQ�&2�� �DSSUR[L��
PDWHO\�ZKDW�KDV�RFFXUUHG�VLQFH�������ZRXOG�EH�
FRPSHQVDWHG�IRU�E\�D�����SHU�FHQW�LQFUHDVH�LQ�ORZ�
FORXGV�RU�D�����SHU�FHQW�LQFUHDVH�LQ�PLGGOH�FORXGV��

+RZ�WKH�DPRXQW�RI�FORXGV�ZRXOG�LQ�UHDOLW\�FKDQJH�
LQ�UHVSRQVH�WR�ZDUPLQJ�WULJJHUHG�E\�D� &2��LQ��
FUHDVH�LV�VWLOO�D�JXHVV��EHFDXVH�ZH�ODFN�DQ\�G\QDPLF�
PRGHO�WR�SUHGLFW�FORXGV�� &RQVHTXHQWO\��ZH�DUH�
OHIW�ZLWKRXW�D� FOHDU�SUHGLFWLRQ��1HYHUWKHOHVV��,�
EHOLHYH�WKDW�QR�DWPRVSKHULF�VFLHQWLVW�GRXEWV�WKDW�
D� VXIILFLHQWO\�ODUJH�FKDQJH�LQ�DWPRVSKHULF�&2��
ZRXOG�FKDQJH�WKH�FOLPDWH��ZH�QHHG�RQO\�FRPSDUH�
RXU�DWPRVSKHUH�ZLWK�WKH�YHU\�KRW�&���ODGHQ�DW��
PRVSKHUH�RI�9HQXV�WR�JXHVV�WKH�FRQVHTXHQFHV�RI�
DQ�XQUHVWULFWHG�&2��LQFUHDVH��:H� MXVW�GR�QRW�
\HW�NQRZ�ZKDW�LQFUHDVH�LQ�&2��WKH�HDUWK
V�DWPR��
VSKHUH�ZLOO�DFFHSW�ZLWKRXW�ZDUPLQJ�QRWLFHDEO\��
0\�DVVHVVPHQW�RI�WKH�VLWXDWLRQ�LV�WKDW�WKH�LQ��

FUHDVH�LQ�&2�� LV�RI�QR�VSHFLDO�FRQFHUQ�WR�RXU�
LPPHGLDWH�ZHOO�EHLQJ��7KH�ULVH�LQ�&2��LV�SUR��
FHHGLQJ�VR� VORZO\�WKDW�PRVW�RI�XV� WRGD\�ZLOO��
YHU\�OLNHO\��OLYH�RXW�RXU�OLYHV�ZLWKRXW�SHUFHLYLQJ�
WKDW�D�SUREOHP��PD\�H[LVW��
%XW�&2�� LV� MXVW�RQH�LQGH[�RI�PDQ
V�ULVLQJ�

DFWLYLW\�WRGD\��:H�KDYH�ULVLQJ�QXPEHUV�RI�FRO��
OHJH�GHJUHHV��ULVLQJ�VWHHO�SURGXFWLRQ��ULVLQJ�FRVWV�
RI�WHOHYLVLRQ�SURJUDPPLQJ�DQG�EURDGFDVWLQJ��KLJK��
ULVLQJ�DSDUWPHQWV��ULVLQJ�QXPEHUV�RI�PDUULDJHV��
UHODWLYHO\�PRUH�UDSLGO\�ULVLQJ�QXPEHUV�RI�GLYRUFHV��
ULVLQJ�HPSOR\PHQW��DQG�ULVLQJ�XQHPSOR\PHQW��$W�
WKH�VDPH�WLPH�ZH�KDYH�GLPLQLVKLQJ�QDWXUDO�UH��
VRXUFHV��GLPLQLVKLQJ�GLVWUDFWLRQ�IUHH�WLPH��GLPLQ��
LVKLQJ�IDUP�ODQG�DURXQG�FLWLHV��GLPLQLVKLQJ�YLUJLQ�
ODQGV�LQ�WKH�GLVWDQW�FRXQWU\VLGH��7KH�HYHQW�GH��
VFULEHG�LQ�WKH�IROORZLQJ�QHZVSDSHU�TXRWDWLRQ�FRXOG�
QRW�KDYH�RFFXUUHG�ILIWHHQ�\HDUV�DJR��/RV�$QJHOHV�
7LPHV��2FW�������������

6$1�',(*2�0HPRULDO�VHUYLFHV�ZLOO�EH�KHOG�0RQ��
GD\�IRU�'U��5REHUW�:��3LGG��UDQNLQJ�DXWKRULW\�RQ�
WKHUPLRQLFV�DQG�VHQLRU�VFLHQWLVW�DW�*XOI�*HQHUDO�
$WRPLFV��
'U��3LGG������ZDV�NLOOHG�)ULGD\�LQ�D�RQH�FDU�WUDIILF�

DFFLGHQW�ZKLOH�GULYLQJ�WR�%RUUHJR�6SULQJV��+LV�
IDPLO\�VDLG�KH�ZDV�JRLQJ�WR�WKH�GHVHUW�UHVRUW�WR�HVFDSH�
UHFHQW�KHDY\�VPRJ�LQ�6DQ�'LHJR�WKDW�KDG�DJJUDYDWHG�
DQ�DVWKPDWLF�FRQGLWLRQ��

1RZ�LW�MXVW�KDSSHQHG�WKDW�WKH�YHU\�VDPH�GD\�
,� GURYH�P\�IDPLO\�WR�WKH�GHVHUW�WR�HVFDSH�WKDW�
VPRJ�DWWDFN��0\�MXGJPHQW�RI�WKH�VHULRXVQHVV�RI�
WKH�DWWDFN�ZDV� VXSSRUWHG�E\�PHDVXUHPHQWV�RI�
DWPRVSKHULF�&2�� DW�WKH�6FULSSV�,QVWLWXWLRQ�RI�
2FHDQRJUDSK\�ZKLFK�LQGLFDWH�WKDW�GXULQJ�WKH�SDVW�
\HDU�/D� -ROOD�KDV�VRPHWLPHV�HQMR\HG�OHYHOV�RI�
FRQWDPLQDWHG�DLU�FRPSDUDEOH�WR�VHYHUH�VPRJ�LQ�
/RV�$QJHOHV�� 6HYHUH�DLU�SROOXWLRQ�LV�QHZ�WR�/D�
-ROOD�� 'XULQJ�WZR�\HDUV�RI�QHDUO\�FRQWLQXRXV�
PHDVXUHPHQWV�RI�&2��DW� 6FULSSV�GXULQJ�������
������WKH�&2��OHYHO�QHYHU�UHDFKHG�WKH�FRQFHQWUD��
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WLRQV�REVHUYHG�UHFHQWO\��7KH�VPRJ�EXLOG�XS�DW�
/D�-ROOD�LV�WKH�LQHYLWDEOH�FRQVHTXHQFH�RI�PRUH�DQG�
PRUH�SHRSOH�GULYLQJ�DXWRPRELOHV�LQ�WKH�VWLOO�UDSLGO\�
H[SDQGLQJ�PHWURSROLWDQ�DUHD�RI�/RV�$QJHOHV������
PLOHV�WR�WKH�QRUWKZHVW�RI�/D� -ROOD��
,W�PD\�EH�LQVWUXFWLYH�WR�FRPSDUH�SORWV�RI�SDVW�

DQG�SUHGLFWHG�LQFUHDVHV�LQ�&2�� DQG�SRSXODWLRQ�
�ILJV����DQG����� ,� DP�VWUXFN�E\�WKH�WKH�REYLRXV�
WUDQVLHQW�QDWXUH�RI�WKH�&2�� ULVH�� 7KH� UDSLG�
FKDQJHV�LQ�DOO�IDFWRUV�,�PHQWLRQHG��LQFOXGLQJ�WKH�
UDSLG�ULVH�LQ�ZRUOG�SRSXODWLRQ��DUH�SUREDEO\�DOVR�
WUDQVLHQW��WKHVH�FKDQJHV��VR�IDPLOLDU�WR�XV�WRGD\��
QRW�RQO\�ZHUH�XQNQRZQ�WR�DOO�EXW�WKH�PRVW�UHFHQW�
RI�RXU�DQFHVWRUV�EXW�ZLOO�EH�XQNQRZQ�WR�DOO�EXW�
WKH�PRVW�LPPHGLDWH�RI�RXU�GHVFHQGDQWV��
7KXV�ZH�DUH�SULYLOHJHG�WR�OLYH�LQ�H[FLWLQJ�WLPHV��

)RU�PDQ\�VFLHQWLVWV�LW�KDV�EHHQ�D�SHULRG�RI�XQ��
SUHFHGHQWHG�RSSRUWXQLW\��%XUJHRQLQJ�SRSXODWLRQV�
EULQJ�DERXW�JUHDWHU�LQWHUDFWLRQ�RI�PDQ�DQG�QDWXUH��
%\�REVHUYLQJ�WKH�VWLPXODWLQJ�DQG�SRZHUIXO�QHZ�
FRQQHFWLRQV�RI�PDQ�ZLWK�KLV�WRWDO�HQYLURQPHQW��
LQGHHG�HYHQ�RFFDVLRQDOO\�E\�PDQLSXODWLQJ�QDWXUH�
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),*�� ��� *URZWK�RI�ZRUOG�SRSXODWLRQ�RQ�WZR�WLPH�
VFDOHV��IURP�%URZQ��������S�������

GHOLEHUDWHO\�DQG�VFLHQWLILFDOO\��PDQNLQG�PD\�JDLQ�
IDU�UHDFKLQJ�LQVLJKW�LQWR�QDWXUH
V�VHFUHWV��
)RU�H[DPSOH�7KRPDV�-XNHV�KDV�IHOW�WKLV�H[FLWH��

PHQW��:KLOH�D�UHVHDUFK�ELRFKHPLVW�DW�$PHULFDQ�
&\DQDPLG�&RPSDQ\��-XNHV��������S�������ZURWH��

7KH� VWRU\�RI�WKH�ZRUOG�ZLGH�SRSXODWLRQ�LQFUHDVH�
�� LV�D�WDOH�RI�HYHQWV�WKDW�KDYH�VSUHDG�WKURXJK�DOO�

FRXQWULHV��D�VWRU\�RI�WKH�FKDQJHV�ZURXJKW�E\�VFLHQFH�
DQG� WHFKQRORJ\�� RI�WKH�HIIHFWV�RI� �� �� �� SXEOLF� KHDOWK�
HGXFDWLRQ��IDUP�PDFKLQHU\��YLWDPLQV��DJULFXOWXUDO�
JHQHWLFV��IHUWLOL]HUV��V\QWKHWLF�ILEHUV��DQG��DERYH�DOO��
SHVWLFLGHV�� ,W� FRQFHUQV�PLOOLRQV�RI�SHRSOH�ZKRVH�
KRSHV�DQG�DVSLUDWLRQV�KDYH�EHHQ�LQFUHDVHG�����

7KH� LQVHFWLFLGH� ''7� �� �� �� KDV� SUREDEO\� KDG� D�
JUHDWHU�HIIHFW�RQ�GLVHDVH�DQG�KXQJHU�WKDQ�KDV� DQ\�
RWKHU�PDQ�PDGH� FKHPLFDO� VXEVWDQFH� �� �� ��LW�KDV� NLOOHG�
ELOOLRQV� RI�LQVHFWV�� �� �� ��7KH� VRFLRORJLFDO� HIIHFWV�KDYH�
EHHQ�IDU�UHDFKLQJ��LQFOXGLQJ�UHFODPDWLRQ�RI�ODQG�IRU�
DJULFXOWXUH�DQG�XUEDQ�H[SDQVLRQ��GHFUHDVHV�LQ�DEVHQ��
WHHLVP��KLJKHU�HDUQLQJV�DQG�LPSURYHG�HFRQRPLF�VWDWXV��
7KH�SRSXODWLRQ�RI�0DGDJDVFDU��ZKLFK�KDG�EHHQ�VWD��
WLRQDU\�IRU�PDQ\�\HDUV��GRXEOHG�EHWZHHQ������DQG�
�����IROORZLQJ�WKH�LQLWLDWLRQ�RI�DQ�DQWLPDODULD�FDP��
SDLJQ�LQ�������
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-XNHV��������S������� VWDWHV�IXUWKHU��

7KH�EHVW�KRSH�IRU�FRSLQJ�ZLWK�WKH�QHHG�IRU�IRRG�
WKURXJKRXW�WKH�ZRUOG�OLHV�LQ�H[WHQGLQJ�WKH�VXSHUE�
DJULFXOWXUDO�WHFKQRORJ\�RI�WKH�8QLWHG�6WDWHV�LQWR�XVH�
LQ�RWKHU�FRXQWULHV��� �� ��WKH�LVVXH�LV�QRW�RQH�WKDW�
PHUHO\�LQYROYHV���SHU�FHQW�RI�WKH�VDOHV�RI�WKH�FKHQL��
LFDO�LQGXVWU\��DW�VWDNH�LV�QR�OHVV�WKDQ�WKH�SURWHFWLRQ�
RI�WKH�WKH�IUHH�ZRUOG�IURP�KXQJHU�DQG�GLVHDVH��

&RPLQJ�FORVHU�WR�P\�RZQ�SURIHVVLRQ�RI�RFHDQ��
RJUDSK\�LV�WKH�IROORZLQJ�TXRWDWLRQ�IURP�DQ�HGL��
WRULDO�E\�$WKHOVWDQ�)�� 6SLOKDXV�������� S��������

0DQ�LV�JRLQJ�WR�FRORQL]H�WKH�RFHDQV��DQG�LW�PLJKW�
MXVW�DV�ZHOO�EH�RXU�PHQ��7R�FRPSHWH�VXFFHVVIXOO\��
ZH�PXVW�EH�DEOH�WR�PRYH�IDVWHU�LQ�WKH�VHD��WR�JR�
GHHSHU��WR�VWD\�GRZQ�ORQJHU��WKDQ�DQ\RQH�HOVH��:H�
PXVW�XQGHUVWDQG�PRUH�DERXW�WKH�VHD���
$OUHDG\�SKRVSKRULWHV�DQG�GLDPRQGV�DUH�EHLQJ�WDNHQ�

FRPPHUFLDOO\�IURP�WKH�VKHOYHV�LQ�WKH�VHD��DQG�QRGXOHV�
PD\�EH�DQ�LQH[KDXVWLEOH�VRXUFH�RI�RWKHU�PLQHUDOV�LQ�
WKH�IXWXUH��

7KLV�TXRWDWLRQ�PD\��LQGHHG��EH�RQH�RI�WKH�ODVW�
WLPHV�D�VFLHQWLVW�HYHU�VSHDNV�RI�LQH[KDXVWLEOH�UH��
VRXUFHV��
,Q�RXU�DFDGHPLF�HVWDEOLVKPHQWV�HQWKXVLDVP�PD\�

EH� WHPSHUHG�E\� WKH�UHIOHFWLYH�SRZHUV�RI�WKH�
VFKRODUO\�PLQG��.HQQHWK�%RXOGLQJ��������S������
LQ�D�ERRN�RQ�7KH�*UHDW�7UDQVLWLRQ��DV�KH�FDOOV�
LW�� VWDWHV��

$WWLWXGHV�WRZDUG�WKH�WUDQVLWLRQ�FDQ�UDQJH�IURP�
UHMHFWLRQ��WKURXJK�D�JUXGJLQJ�DFFHSWDQFH��WR�D�FDX��
WLRXV�DQG�FULWLFDO�DFFHSWDQFH��DQG�WR�DQ�HQWKXVLDVWLF�
DQG�XQFULWLFDO�DFFHSWDQFH������,�WDNH�P\�VWDQG�VRPH��
ZKHUH�DERXW�WKH�WKLUG�RI�WKHVH�SRVLWLRQV��,�ZHOFRPH�
WKH�WUDQVLWLRQ�DV�DQ�HYHQW�RI�HQRUPRXV�HYROXWLRQDU\�
SRWHQWLDO�LQ�OLQH�ZLWK�WKH�JHQHUDO�GHYHORSPHQW�RI�WKH�
XQLYHUVH�DV�ZH�NQRZ�LW��

7KHVH�VFLHQWLVWV�ZKR��,�PLJKW�VD\��DUH�LQWR[L��
FDWHG�ZLWK�WKH�VXFFHVV�RI�WZHQWLHWK�FHQWXU\�VFLHQFH��
VKRZ�D� GHHS�IDLWK�WKDW�VFLHQFH�DQG�VFLHQFH�OHG�
WHFKQRORJ\�PD\�SXOO�XV�RXW�RI�DQ\�HQYLURQPHQWDO�
SUHGLFDPHQW��
7KHUH�DOVR�H[LVW�VFLHQWLVWV�ZKR�DUH�DODUPHG��

HVSHFLDOO\�WKH�HFRORJLVWV�ZKRVH�QDWXUDO�HQYLURQ��
PHQW�LV�EHLQJ�VR�WUDQVIRUPHG�UHFHQWO\�WKDW�PDQ\�
ILQG�WKHLU�SURIHVVLRQDO�ZRUN�KLQGHUHG��7KH\�DUH�
MRLQHG�E\�KLNHUV��ILVKHUPHQ��DQG�RWKHU�WKURZ�EDFNV�
WR�&UR�0?�DJQRQ�PDQ�ZKR�VHH�UHFUHDWLRQDO�ODQG�
GLVDSSHDULQJ�DQG�E\�VFKRODUV�OLNH�+DUULVRQ�%URZQ�
ZKR��ZLWKRXW�REYLRXV�SHUVRQDO�PRWLYHV��QHYHUWKH��
OHVV�UHJLVWHU�FRQFHUQ��
)RU�H[DPSOH��)�� (�� (JOHU� ������� S�� ������D�

VDUFDVWLF�HFRORJLVW��FDOOV� WKH� UHFHQW�HFRORJLFDO�
FKDQJHV�VXFK�DV�WKH�&2��LQFUHDVH��D�5HYROXWLRQ�
LQ�WKH�(QYLURQPHQW��+H�EHOLHYHV�WKDW��LQ�JHQHUDO�

ZH�KDYH�DFWHG�ZLWK�UHPDUNDEOH�DUURJDQFH�WR�WKH�
ZKROH�QDWXUH�RI�ZKLFK�ZH�DUH�D�SDUW��LQ�DOORZLQJ�
WKLV�UHYROXWLRQ�WR�WDNH�SODFH�ZLWKRXW�UHVWUDLQW��
1RZ�ZH�PXVW�GLUHFW�WKLV�UHYROXWLRQ�VR�

WKDW�ZH�KHUH�DQG�DIWHU�WKULYH�DQG�VXUYLYH�LQ�LW��7KH�
SUREOHP�LV�QRW�RQH�RI�JURZLQJ�DQG�VHOOLQJ�DW�D�VXLW��
DEOH�SURILW�WKLV�\HDU
V�VXUSOXV�FURS�RI�ZKHDW��7KH�
SUREOHP�LV�QRW�LQ�GHVWUR\LQJ�WKH�UDWV�LQ�\RXU�FHOODU��
WKH�FRFNURDFKHV�LQ�\RXU�NLWFKHQ��WKH�PRVTXLWRHV�RQ�
\RXU�ODZQ��RU�HYHQ�WKH�EDWV�LQ�\RXU�EHOIU\��7KH�
SUREOHP�LV�QRW�LQ�JURZLQJ�WLPEHU�RQ�D����\HDU�URWD��
WLRQ��7KH�SUREOHP�LV�QRW�LQ�VDYLQJ�\RXU�FKLOG�IURP�
D�OHWKDO�GLVHDVH��RU�WKH�XQUHDVRQDEOH�SHUSHWXDWLRQ�RI�
\RXU�RZQ�OLIH��7KH�SUREOHP�LV�QRW�LQ�WKH�FRQWLQXLQJ�
JURZWK�RI�RXU�QDWLRQDO�HFRQRP\��7KH�SUREOHP�LV�
QRW�LQ�WKH�EDODQFH�RI�SD\PHQWV�IRU�D� QDWLRQ��RU�
ZKHWKHU�WKDW�QDWLRQ�DQG�DOO�QDWLRQV�DUH�WR�VXUYLYH�
XQGHU�FRPPXQLVP�RU�XQGHU�FDSLWDOLVP��7KH�SURE��
OHP�LV�ZKHWKHU�WKH�HQWLUH�HDUWK��PDQ�DQG�WKH�HQYLURQ��
PHQW�KH�LV�PRGLI\LQJ�FDQ�SHUVLVW�VXFFHVVIXOOY�DQG�
KDSSLO\��JHQHUDWLRQ�DIWHU�JHQHUDWLRQ��PHDQLQJIXOO\��
ZLWKRXW�PDQ�HLWKHU�GHVWUR\LQJ�KLPVHOI��RU�ORVLQJ�
KLPVHOI�LQ�D�ZKLUOLQJ�GHUYLVK�RI�HFRQRPLF�SURVSHULW\��
OLQNHG�ZLWK�LQGLYLGXDO�QRQHQWLW\�PDGH�WROHUDEOH�RQO\�
E\�SHUSHWXDO�WUDQTXLOL]DWLRQ��

+DUULVRQ�%URZQ��������S�������ZULWHV��

2XU�DQFHVWRUV�KDG�DYDLODEOH�ODUJH�UHVRXUFHV�RI�KLJK��
JUDGH�RUHV�DQG�IXHOV�WKDW�FRXOG�EH�SURFHVVHG�EY�WKH�
PRVW�SULPLWLYH�WHFKQRORJ\�FU\VWDOV�RI�FRSSHU�DQG�
SLHFHV�RI�FRDO�WKDW�OD\�RQ�WKH�VXUIDFH�RI�WKH�HDUWK��
FDVLO\�PLQHG�LURQ��DQG�SHWUROHXP�LQ�JHQHURXV�SRROV�
UHDFKHG�E\�VKDOORZ�GULOOLQJ��1RZ�ZH�PXVW�GLJ�KXJH�
FDYHUQV�DQG�IROORZ�VHDPV�HYHU�IXUWKHU�XQGHUJURXQG��
GULOO�RLO�ZHOOV�WKRXVDQGV�RI�IHHW�GHHS��QPDQ\�RI�WKHP�
XQGHU�WKH�EHG�RI�WKH�RFHDQ��DQG�ILQG�ZD\V�RI�H[WUDFW��
LQJ�HOHPHQWV�IURP�WKH�OHDQHVW�RI�RUHV�SURFHGXUHV�
WKDW�DUH�SRVVLEOH�RQO\�EHFDXVH�RI�RXU�KLJKO\�FRPSOH[�
PRGHUQ�WHFKQLTXHV��DQG�SUDFWLFDO�RQO\�WR�DQ�LQWUL��
FDWHO\�PHFKDQL]HG�FXOWXUH�ZKLFK�ZRXOG�QRW�KDYH�EHHQ�
GHYHORSHG�ZLWKRXW�WKH�KLJK�JUDGH�UHVRXUFHV�WKDW�DUH�
VR�UDSLGO\�YDQLVKLQJ��
�����:H� DUH�TXLFNO\�DSSURDFKLQJ�WKH�SRLQW�ZKHUH��

LI�D� PDFKLQH�FLYLOL]DWLRQ�VKRXOG��EHFDXVH�RI�VRPH�
FDWDVWURSKH��VWRS�IXQFWLRQLQJ��LW�ZRXOG�SUREDEO\�QHYHU�
DJDLQ�FRPH�LQWR�H[LVWHQFH��

)LQDOO\��ZH�PLJKW�FRQVLGHU�WKH�YLHZ�RI�FROOHJH�
VWXGHQWV��+HUH�LV�D� VDPSOH�IURP�WKH�%HUNHOH\�
FDPSXV�RI�WKH�8QLYHUVLW\�RI�&DOLIRUQLD��/XWHQ��
�����S������

7KH�LPDJH�ZKLFK�FRPHV�WR�P\�PLQG�DV�DSSOLFDEOH�
WRGD\�LV�WKDW�RI�D�.DIND�OLNH�WRERJJDQ��UXQQLQJ�GRZQ�
D�VORSH�DW�HYHU�LQFUHDVLQJ�VSHHG��0RVW�RI�WKH�SDV��
VHQJHUV�DUH�FRPSOHWHO\�XQDZDUH�WKDW�WKH�VORSH�LV�
EHFRPLQJ�VWHHSHU��LQ�WKH�IURQW��WKH�RIILFLDO�GULYHUV�
DUH�WRR�EXV\�TXDUUHOLQJ�RYHU�SRVVHVVLRQ�RI�WKH�VWHHU��
LQJ�EDU�WR�QRWLFH�DQ\WKLQJ�DW�DOO�� +HUH�DQG�WKHUH�
DPRQJ�WKH�SDVVHQJHUV�DUH�D� IHZ�LQGLYLGXDOV�ZKR�
UHFRJQL]H�WKH�GDQJHU��6RPH�RI�WKHVH��FRQYLQFHG�WKDW�
D�SUHFLSLFH�OLHV�DKHDG��VKULOO\�H[KRUW�WKH�RWKHUV�WR�

This content downloaded from 130.207.67.11 on Mon, 15 Apr 2013 09:44:59 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


92/�� ����� 12�� ��� ����@� &$5%21� ',2;,'(� )520� )266,/� )8(/� ���

�7XUQ�� 7XUQ���KRZ�� WKH\�FDQQRW�VD\��DQG�XVXDOO\�
WKH\�LQGLFDWH�D� GLUHFWLRQ�VRPHZKHUH�DORQJ�WKH�UH��
FHGLQJ�WUDFN�� 2WKHUV�NQRZOHGJHDEOH�LQ� WRERJJDQ�
FRQVWUXFWLRQ��RIIHU�ZLVH�H[SHGLHQWV�WR�KROG�WKH�YHKLFOH�
WRJHWKHU�IRU�D�IHZ�PRPHQWV�ORQJHU��LQ�WKH�KRSH�WKDW�
WKH�VORSH�ZLOO�OHYHO�RII��
:KRP�VKDOO�ZH�KHHG"� 7KH�VREHU�LQGLYLGXDOV�ZLWK�

WKH�EDLOLQJ�ZLUH��MXVW�HPHUJHG�IURP�FRQIHUHQFH��VSHDN�
ZLWK�DXWKRULW\�DV� WKH\�SRLQW�RXW�WKDW��DOWKRXJK�WKH�
VORSH�LV�EHFRPLQJ�VWHHSHU��LW�FDQQRW�\HW�EH�FRQVLGHUHG�
D� SUHFLSLFH�� %XW�LW�ORRNV�UDWKHU�OLNH�D� SUHFLSLFH�WR�
XV��DQG�ZH�KDYH�MXVW�UHPHPEHUHG�WKDW�LW�ZDV�WKH\�
ZKR�D� IHZ�PLOHV�EDFN�WROG�XV� KRZ�WR�JUHDVH�WKH�
UXQQHUV�ZKHQ�ZH�VR�ZDQWHG�WR�IHHO�WKH�UXVK�RI�FULVS��
ZLQWHU�DLU��

,� UHFLWH�WKHVH�GLYHUJLQJ�SRLQWV�RI�YLHZ�WR�LOOXV��
WUDWH�WKDW�ZH� KROG�ZLGHO\�GLYHUJHQW�YLHZV� FRQ��
FHUQLQJ�D� SRVVLEOH�SHULO�� +DYH� \RX�QRWLFHG�WKDW�
SUDFWLFDOO\�DOO�PDVWHU�SODQV�GR�QRW�SURMHFW�EH\RQG�
WKH�\HDU������ $�'�"� 2XU� FROOHJH�VWXGHQWV��KRZ��
HYHU��WRGD\�H[SHFW��RU�DW�OHDVW�QRXULVK�WKH�KRSH��
WR�OLYH�EH\RQG�WKDW�GDWH��DQG� ,� SUHGLFW�WKDW�WKH\�
ZLOO�EH� WKH�ILUVW�JHQHUDWLRQ�WR� IHHO�VXFK� VWURQJ�
FRQFHUQ�IRU�PDQ
V� IXWXUH�WKDW�WKH\�ZLOO�GLVFRYHU�
PHDQV�RI�HIIHFWLYH�DFWLRQ�� 7KLV�DFWLRQ�PD\�EH�OHVV�
SOHDVDQW� DQG� UDWLRQDO� WKDQ� WKH� FRUUHFWLYH�PHD��
VXUHV� WKDW�ZH� SURPRWH�WRGD\��EXW� WKLUW\�\HDUV�
IURP�QRZ��LI�SUHVHQW�WUHQGV�DUH� DQ\�VLJQ��PDQ��
NLQG
V�ZRUOG��,�MXGJH��ZLOO�EH�LQ�JUHDWHU�LPPHGLDWH�
GDQJHU�WKDQ�LW�LV�WRGD\��DQG�LPPHGLDWH�FRUUHFWLYH�
PHDVXUHV��LI�VXFK�H[LVW��ZLOO�EH�FORVHU�DW�KDQG�� ,I�
WKH�KXPDQ�UDFH�VXUYLYHV�LQWR�WKH�WZHQW\�ILUVW�FHQ��
WXU\�ZLWK�WKH�YDVW�SRSXODWLRQ�LQFUHDVH�WKDW�QRZ�
VHHPV� LQHYLWDEOH��WKH� SHRSOH� OLYLQJ� WKHQ��DORQJ�
ZLWK�WKHLU�RWKHU�WURXEOHV��PD\�DOVR�IDFH�WKH�WKUHDW�
RI� FOLPDWLF�FKDQJH�EURXJKW�DERXW� E\�DQ� XQFRQ��
WUROOHG�LQFUHDVH� LQ� DWPRVSKHULF�&2�� IURP�IRVVLO�
IXHOV��

5()(5(1&(6�
%$,1%5,'*(�� $512/'� (�� ������ �7KH� 6HFXODU� ,QFUHDVH�

RI�$WPRVSKHULF�&DUERQ�'LR[LGH��� 7R� EH�VXEPLWWHG�
WR�-RXU��*HRSK\��5HV��

%2/,1��%(57��DQG�(5,.� (5,.6621�� �������&KDQJHV�LQ�
WKH�&DUERQ�'LR[LGH� &RQWHQW�RI�WKH�$WPRVSKHUH�DQG�
6HD� 'XH� WR� )RVVLO� )XHO� &RPEXVWLRQ��� 5RVVE\�
0HPRULDO� 9ROXPH� �HGLWHG�E\�%�� %ROLQ��5RFNHIHOOHU�
,QVWLWXWH�3UHVV��1HZ� <RUN��������� SS�����������

%28/',1*��.(11(7+� (�� ������7KH� 0HDQLQJ� RI� WKH�
7ZHQWLHWK�&HQWXU\�7KH� *UHDW� 7UDQVLWLRQ� �1HZ�
<RUN��+DUSHU�DQG�5RZ���

%52:1��&5$,*�:��� DQG� &+$5/(6� '�� .((/,1*�� ������
�7KH� &RQFHQWUDWLRQ�RI�$WPRVSKHULF�&DUERQ�'LR[LGH�
LQ�$QWDUFWLFD��� -RXU��*HRSK\��5HV�� ���� SS��������
������

%52:1��+$55,621�� ������ 7KH�&KDOOHQJH�RI�0DQ
V� )X��
WXUH��1HZ�<RUN��9LNLQJ�3UHVV���

(*/(5�� )5$1.� (�� ������ �3HVWLFLGHV�LQ� RXU� (FRV\V��
HP���$PHULFDQ�6FLHQWLVW����� SS�����������

+87&+,1621�� *��(9(/<1�� �������7KH� %LRFKHPLVWU\�RI�
WKH�7HUUHVWULDO�$WPRVSKHUH�� 7KH�(DUWK�DV� D�3ODQHW�
�FKDS�����HGLWHG�E\�*��.XLSHU��8��RI�&KLFDJR�3UHVV���
SS�����������

-8.(6�� 7+20$6� +�� �������3HRSOH� DQG� 3HVWLFLGHV���
$PHULFDQ�6FLHQWLVW����� SS�����������

.$3/$1�� /(:,6� '�� �������7KH� ,QIOXHQFH�RI�&DUERQ�
'LR[LGH�9DULDWLRQV�RQ�WKH�$WPRVSKHULF�+HDW�%DO��
DQFH��� 7HOOXV� ����SS�����������

/87(1�� '$1,(/� %�� ������ �1XPEHUV�$JDLQVW�:LOGHU��
QHVV��� 6LHUUD� &OXE�%XOO�� ���� SS���������

0$1$%(�� 6<8.852�� DQG� 52%(57� )�� 675,&./(5�� ������
�7KHUPDO� (TXLOLEULXP�RI� WKH�$WPRVSKHUH�ZLWK�D�
&RQYHFWLYH�$GMXVWPHQW��� -RXU��$WP��6FL�� ���� SS��
���������

0$1$%(�� 6<8.852�� DQG� 5,&+$5'�7�� :(7+(5$/'�� ������
�7KHUPDO� (TXLOLEULXP�RI� WKH�$WPRVSKHUH�ZLWK�D�
*LYHQ� 'LVWULEXWLRQ�RI� 5HODWLYH� +XPLGLW\��� -RXU��
$WP��6FL�� ���� SS�����������

02//(5�� )�� ������ �2Q�WKH�,QIOXHQFH�RI�&KDQJHV�LQ�WKH�
&2��&RQFHQWUDWLRQ�LQ�$LU�RQ�WKH�5DGLDWLRQ�%DODQFH�
RI�WKH�(DUWK
V� 6XUIDFH�DQG�RQ�WKH�&OLPDWH��� -RXU��
*HRSK\��5HV������ SS�������������

3$/(6�� -$&.�&���DQG�&+$5/(6� '�� .((/,1*�� �������7KH�
&RQFHQWUDWLRQ�RI�$WPRVSKHULF�&DUERQ�'LR[LGH�LQ�
+DZDLL��� -RXU��*HRSK\��5HV�� ���� SS�������������

3/$66�� *,/%(57�1�� �������7KH�&DUERQ�'LR[LGH�7KHRU\�
RI�&OLPDWLF�&KDQJH��� 7HOOXV���� SS�����������

5(9(//(�� 52*(5�� ������ �$WPRVSKHULF�&DUERQ� 'LR[LGH��
$SSHQGL[�<�� RI�5HVWRULQJ�WKH�4XDOLW\�RI�2XU� (Q��
YLURQPHQW��D� 5HSRUW�RI�WKH�(QYLURQPHQWDO�3ROOXWLRQ�
3DQHO��� 3UHVLGHQW
V� 6FLHQFH� $GYLVRU\� &RPPLWWHH��
7KH� :KLWH�+RXVH�� SS�� ���������

63,/+$86�� $7+(/67$1� )�� ������ �0DQ� LQ� WKH� 6HD���
6FLHQFH������S�������

This content downloaded from 130.207.67.11 on Mon, 15 Apr 2013 09:44:59 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. 10
	p. 11
	p. 12
	p. 13
	p. 14
	p. 15
	p. 16
	p. 17

	Issue Table of Contents
	Proceedings of the American Philosophical Society, Vol. 114, No. 1 (Feb. 16, 1970), pp. 1-71
	Front Matter
	Atmospheric Pollution: Its Long-Term Implications
	Introduction to the Symposium on Atmospheric Pollution: Its Long-Term Implications [pp. 1-2]
	The Impact of Air Pollutants on Physiologic Responses of the Respiratory Tract [pp. 3-8]
	Lead Contamination of the Atmosphere and the Earth's Surface [pp. 9]
	Is Carbon Dioxide from Fossil Fuel Changing Man's Environment? [pp. 10-17]
	Implications of Air Pollution for Plant Life [pp. 18-21]

	From Amateurs to Professionals in American Science: The Controversy over the Proceedings of an 1853 Scientific Meeting [pp. 22-36]
	Joseph Nicolas Nicollet, Geologist [pp. 37-59]
	Timothy Dwight's Place in Eighteenth-Century American Science [pp. 60-71]
	Back Matter



