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2XU�KHDUW�JRHV�RXW�WR�6DQGLH�3DUNHV�DQG�KHU�IDPLO\�IRU�WKH�ORVV�RI�WKHLU�ORYHG�RQH��1R�ZRUGV�FDQ�H[SUHVV�KRZ�ZH�IHHO�DERXW�WKH�QXPEHU�RI�FKLOGUHQ�ZH�NQRZ�ZKR�KDYH�ORVW�WKHLU�EDWWOH�ZLWK�HSLOHSV\��:H�QHHG�WR�UHPLQG�RXU�SDUHQWV�WKDW�VRPHWLPHV�/.6�LV�D�VHFRQGDU\�V\PSWRP�RI�D�PHWDEROLF�GLVRUGHU�DQG�LI�LQ�GRXEW��SDUHQWV�VKRXOG�FRQWDFW�WKHLU�VSHFLDOLVW��HVSHFLDOO\�LI�WKHLU�FKLOG�FRQWLQXHV�WR�UHJUHVV��7KLV�LV�WUXO\�WKH�VHFWLRQ�RI�WKH�QHZVOHWWHU�,�ZLVK�ZH�GLG�QRW�KDYH�WR�SULQW��2QH�GD\�ZH�ZRQ¶W�KDYH�WR�6RFLDO�6HFXULW\7KH� GLVDELOLW\� SHQVLRQ� KDV� QRZ� EHHQ� GLYLGHGLQWR� WKUHH� VHFWLRQV�� WKH� KHDOWK� FDUH� FDUG�� WKHFDUHU
V� DOORZDQFH� DQG� WKH� FDUHU� SD\PHQW�� 7KLVPHDQV�\RX�FDQ� UHFHLYH�D� UHGXFHG�SD\PHQW�E\QRW� PHHWLQJ� WKH� DSSURSULDWH� FULWHULD�� 6R� LI� \RXDUH� KDYLQJ� WURXEOH� LQ� WKLV� DUHD�� GRQ
W� IRUJHW� WRGRFXPHQW� HYHU\WKLQJ�� WLPH�� SODFH�� SHUVRQ� DQGSXW�WKH�DSSHDOV�SURFHVV�LQWR�DFWLRQ��7KDW
V�ZKDWLWV�WKHUH�IRU�VR�XVH�LW��5HPHPEHU�WR�WDNH�ORWV�RIGRFXPHQWDWLRQ� ZLWK� \RX� DQG� EULQJ� \RXU� GRFWRU

ORWV�RI�GRFXPHQWDWLRQ�ZLWK�\RX�DQG�EULQJ�\RXUGRFWRU�DORQJ�LI�KH�FDQ�VSDUH�WKH�WLPH�2K�� DQG� D� OLWWOH� NQRZQ� VHFUHW�� LI� \RX� ILQG� WKDWRQH� RI� \RXU� FKLOGUHQ� GRHV� QRW� PHHW� HQRXJKFULWHULD� IRU� WKH�DOORZDQFH�� WU\�DGGLQJ�D�VHFRQGFKLOG�� )RU� H[DPSOH�� 6RFLDO� 6HUYLFHV� PD\� VD\WKDW�RQO\� FKLOGUHQ� UHTXLULQJ�����KRXUV�RI� H[WUDFDUH�D�ZHHN�DUH�HQWLWOHG�WR�WKH�FDUHU�DOORZDQFH�<RXU� $'+'� FKLOG� PLJKW� MXVW� FRPH� XQGHU� WKHFULWHULD�IRU�WKH�DOORZDQFH�VD\�DW����KRXUV��%XW�LI\RXU� VHFRQG�FKLOG� UHTXLUHV� VSHHFK� WKHUDS\� IRU�� KRXUV� D�ZHHN�RU� SK\VLR� IRU� �� KRXUV� D�ZHHNIRU� D� GLIIHUHQW� GLVRUGHU� WKH� DPRXQW� RI� KRXUVGHGLFDWHG�WR�ORRNLQJ�DIWHU�WZR�FKLOGUHQ�PLJKW�EHDGGHG� WR� \RXU�H[LVWLQJ� FODLP�PDNLQJ����KRXUVWKXV� PDNLQJ� \RX� HOLJLEOH� IRU� WKH� DOORZDQFH�6LQFH� TXLWH� D� IHZ� GLVRUGHUV� OLNH� HSLOHSV\� DQG$'+'�GR�WHQG�WR�UXQ�LQ�IDPLOLHV�LW�LV�VRPHWKLQJWR�EH�DZDUH�RI�
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3DUHQWV�RI�FKLOGUHQ�ZLWK�HSLOHVS\�DQG�D�GLVDELOW\DUH� EHLQJ� LQYLWHG� WR� SDUWLFLSDWH� LQ� D� VWXG\� RQKRZ�WKHLU�FKLOG¶V�EHKDYLRXU�DIIHFWV�IDPLO\�OLIH��IRUWKRVH�LQWHUHVWHG�FRQWDFW�'HH�0&�/DXJKOLQ�(SLOHV\�4/'���������������3DUHQWV� RI� FKLOGUHQ� ZLWK� DXWLVWLF� V\PSWRPRORJ\EXW�QRW� WKH� ODEHO� DXWLVP��DUH� LQYLWHG� WR� UHJLVWHUWKHLU� FKLOG�� &KLOGUHQ� ZLWK� GLVRUGHUV� VXFK� DV$VSHUJHUV� 6\QGURPH�� 6HPDWLF� 3UDJPDWLF'LVRUGHU�� 3HUYDVLYH� 'HYHORSPHQWDO'HOD\�'LVRUGHU�� /DQGDX� .OHIIQHU� 6\QGURPH�� RUDQ\� RWKHU� ODEHO� RQ� WKH� DXWLVWLF� VSHFWUXP� DUHLQYLWHG� WR� SDUWLFLSDWH� LQ� D� VWXG\�� 7KH� VWXG\� LVVLPSO\�WU\LQJ�WR�LGHQWLI\�KRZ�PDQ\�NLGV�WKHUH�DUHRXW�WKHUH�QRW�UHFHLYLQJ�DXWLVWLF�VHUYLFHV�EXW�ZKRDUH�LQ�QHHG�RI�WKHP�FRQWDFW�WKH�1HZ�&KLOGUHQ
V+RVSLWDO� RQ� ����� ����� ����� RU� H� PDLOPDUVKDOW#QFK�HGX�DX

(SLOHSV\� LV� D� WHQGHQF\� WR� KDYH� UHFXUULQJVHL]XUHV�� $� VHL]XUH� LV� D� EULHI� GLVWXUEDQFH� RIFRQVFLRXVQHVV�� EHKDYLRXU�� PRWRU� IXQFWLRQ� RUVHQVDWLRQ�� 7KH� W\SH� RI� VHL]XUH� H[SHULHQFHGGHSHQGV�XSRQ�WKH�SDUW�RI�WKH�EUDLQ�WKH�DEQRUPDODFWLYLW\� VWDUWV� LQ� DQG� WKH� SDUWV� WR� ZKLFK� LW� PD\VSUHDG�3DUWLDO�6HL]XUHV(SLOHSWLF� DFWLYLW\� VWDUWV� LQ� RQH� VPDOO� DUHD� RI� WKHEUDLQ�� 7KH� VHL]XUH� PD\� EH� VLPSOH� RU� FRPSOH[�WKDW� LV� WKH\� PD\� VWD\� LQ� RQH� DUHD� RI� WKH� EUDLQ

WKDW� LV� WKH\� PD\� VWD\� LQ� RQH� DUHD� RI� WKH� EUDLQ�VLPSOH�� RU� WUDYHO� RXWZDUGV� IURP� WKDW� SRLQW�FRPSOH[��� 7KLV� GLVWLQFWLRQ� LV� LPSRUWDQW� DV� WKHFKLOG� ZLOO� VKRZ� GLIIHUHQW� SUHVHQWDWLRQV� IRU� WKHVDPH�DUHD� RI� WKH� EUDLQ�� � 7KH� DFWLYLW\� FDXVLQJ� DVLPSOH� RU� JHQHUDOLVHG� VHL]XUH� PD\� VSUHDG� DQGPD\�VRPHWLPHV�SURGXFH�D�JHQHUDOLVHG�VHL]XUH�6LPSOH�3DUWLDO�6HL]XUHV7KH� VHL]XUH� PLPLFV� WKH� QRUPDO� IXQFWLRQ� RI� WKHSDUW�RI� WKH�EUDLQ�ZKLFK�KDV�EHHQ�GLVWXUEHG��7KHVHL]XUH� LV� XVXDOO\� EULHI�� &RQVFLRXVQHVV� LV� QRWORVW�� 3RVVLEOH� V\PSWRPV� DUH� LQWHQVH� IHHOLQJV� RIKDSSLQHVV� RU� IHDU�� 8QSOHDVDQW� VPHOOV� WDVWHV� RUVWRPDFK�VHQVDWLRQV�FDQ�RFFXU��7KHVH�DUH�RIWHQFDOOHG� DQ� �DXUD��� 7KHUH� PD\� EH� V\PSWRPVDIIHFWLQJ�PRYHPHQW��7KH�KHDG�PD\�EH�GUDZQ�WRRQH�VLGH��7KH�KDQG�RU�DUP�PD\�EHFRPH�VWLII�DQGLV� GUDZQ� XSZDUGV�� 7KHUH� PD\� EH� MHUNLQJPRYHPHQWV� LQ� WKH� OLPE� DIIHFWHG�� 3K\VLFDOVHQVDWLRQV� PD\� EH� H[SHULHQFHG�� 3HUKDSV� DWLQJOLQJ� RU� ZDUPWK� GRZQ� RQH� VLGH� RI� WKH� ERG\�9LVLRQ�PD\�EH�DIIHFWHG��)ODVKLQJ� OLJKWV�� EDOOV� RIOLJKW� RU� VWUDQJH� FRORXUV� DUH� W\SLFDO� V\PSWRPVDIIHFWLQJ�KDOI�RI�WKH�YLVLRQ�&RPSOH[�3DUWLDO�6HL]XUHV7KHVH� FDQ� GHYHORS� IURP� VLPSOH� SDUWLDO� VHL]XUHVRU� FRQVFLRXVQHVV� PD\� EH� LPSDLUHG� IURP� WKHRXWVHW�� DIIHFWLQJ� WKH� DELOLW\� WR� IXQFWLRQ� QRUPDOO\�7KH\� FDQ� EH� EULHI� RU� RFFDVLRQDOO\� PRUHSURORQJHG�� 6XFK� VHL]XUHV� FDQ� UHVXOW� LQFRPSOLFDWHG� DXWRPDWLF� EHKDYLRXUV�� 7KHVH� FDQLQFOXGH� SXOOLQJ� DW� FORWKLQJ�� SLFNLQJ� XS� REMHFWV�FKHZLQJ� RU� OLS� VPDFNLQJ�� DQG� DLPOHVV� UHSHDWHGPRYHPHQWV��6RPHWLPHV�SHUFHSWLRQV�FKDQJH�DQGWKLQJV� FDQ� DSSHDU� ELJJHU� RU� VPDOOHU� WKDQ� WKH\UHDOO\�DUH��7KHUH�FDQ�EH� IHHOLQJV�RI�GHWDFKPHQWIURP� WKH� HQYLURQPHQW�� 7KH� SDWLHQW� PD\H[SHULHQFH� YRLFHV�� PXVLF� RU� VFHQHV� IURP� WKHLUSDVW� �� WKLV� FDQ� EH� YHU\� IULJKWHQLQJ��:KHUH� RQO\VHQVDWLRQV� RU� DXWRPDWLF� EHKDYLRXU� RFFXUV� WKHVHL]XUHV�PD\�EH�GLIILFXOW�WR�UHFRJQLVH��HVSHFLDOO\LQ� D� FKLOG� ZKR� FDQQRW� VSHDN�� 2Q� UHFRYHU\� WKHSDWLHQW�PD\�EH�DJLWDWHG�DQG�FRQIXVHG��$IWHU� WKHHSLVRGH�WKH\�XVXDOO\�UHPHPEHU�QRWKLQJ�*HQHUDOLVHG�6HL]XUHV,Q� JHQHUDOLVHG� VHL]XUHV� HSLOHSWLF� GLVFKDUJHVLQYROYH� ERWK� KHPLVSKHUHV� RI� WKH� EUDLQ

3DUHQWV�5HTXLUHG

&RQWLQXHG�RQ�3DJH��

3DUHQW�&RQWDFWV$QQD��LQ�:$�ZRXOG�OLNH�WR�VWDUW�D�VXSSRUW�JURXS�,I�DQ\RQH�NQRZV�RI�PRUH�/.6�FKLOGUHQ�QHDU�KHU�KHU�FRQWDFW�LV����������������:H�NQRZ�WKDW�WKHUH�DUH�PDQ\�PRUH�SDUHQWV�WKDWDUH�RXW� WKHUH� LQ�:$��7KH\� MXVW�KDYH�WR�VWXPEOHXSRQ� XV�� $V� DOZD\V� ZH� HQFRXUDJH� SDUHQWV� WRGURS�RXU�QHZVOHWWHU�RII�DW�WKHLU�HDUO\�LQWHUYHQWLRQFHQWUH� RU� VSHFLDOLVWV� RIILFH� VR� VRPHRQH� HOVHPLJKW�UHDG�LW�DIWHU�WKH\�DUH�GRQH��:RUG�RI�PRXWKLV�VWLOO�WKH�EHVW�UHFRPPHQGDWLRQ�
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&RQWLQXHG�RQ�3DJH��
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*HQHUDOLVHG�6HL]XUHV,Q� JHQHUDOLVHG� VHL]XUHV� HSLOHSWLF� GLVFKDUJHVLQYROYH� ERWK� KHPLVSKHUHV� RI� WKH� EUDLQVLPXOWDQHRXVO\�DQG�FRQVFLRXVQHVV�LV�ORVW�$EVHQFHV��3HWLW�0DO�7KHVH� DUH� EULHI� SHULRGV� RI� LQWHUUXSWHG� RUFORXGHG� FRQVFLRXVQHVV�� 7KH\� PDLQO\� DIIHFWFKLOGUHQ��7KH\�FDQ�EH�HDVLO\�PLVWDNHQ� IRU�GD\�GUHDPLQJ� RU� LQDWWHQWLYHQHVV�� 'XUDWLRQ� LV� ����VHFRQGV��7KHUH� LV�QR�ZDUQLQJ��7KH�SDWLHQW�ZLOOVWRS� ZKDW� WKH\� DUH� GRLQJ� DQG� ZLOO� VWDUH� LQWRVSDFH�� 6OLJKW� IOLFNHULQJ� PRYHPHQWV� LQ� WKHH\HOLGV� FDQ� EH� VHHQ�� (\H� EOLQNLQJ�� H\HEDOOUROOLQJ��IDFH�SXOOLQJ�RU�IDFLDO�WZLWFKLQJ�FDQ�RFFXU�6HL]XUHV� FDQ� EH� YHU\� IUHTXHQW� VRPHWLPHVRFFXUULQJ�VHYHUDO�KXQGUHG�WLPHV�D�GD\��XVXDOO\SUHFLSLWDWHG�E\�K\SHUYHQWLODWLRQ��6KRUW� LQWHUYDOVRI� ORVV� RI� FRQVFLRXVQHVV� XVXDOO\� ODVW� RQO\VHFRQGV��VR�PXVFOH�WHQVLRQ�LV�QRW�DIIHFWHG�DQGWKH� SDWLHQW� GRHV� QRW� FROODSVH�� )RXQG� PRUHFRPPRQO\�LQ�IHPDOHV�WKDQ�PDOHV�EHWZHHQ�����\HDUV�� 0HGLFDWLRQ� LV� KLJKO\� VXFFHVVIXO� ZLWKUHPLVVLRQ�RQ�DURXQG�����RI�FDVHV�7RQLF�&ORQLF�6HL]XUHV��*UDQG�0DO�7KHVH�VHL]XUHV�WHQG�WR�KDSSHQ�LQ�WKH�IROORZLQJVHTXHQFH��7KH�SDWLHQW�ZLOO� ORVH� FRQVFLRXVQHVVDQG�PD\�IDOO� WR� WKH�JURXQG�ZLWKRXW�DQ\�ZDULQJ�7KH\� PD\� FU\� RXW�� %UHDWKLQJ� PD\� VWRS�� 7KHDUPV� DQG� NHJV� ZLOO� JR� VWLII� ZKLFK� LV� WKH� WRQLFSKDVH��7KLV� LV� IROORZHG�E\� MHUNLQJ�ZKLFK� LV� WKHFORQLF�SKDVH��7KHUH�LV�D�EXLOG�XS�RI�VDOLYD�ZKLFKPD\� ORRN� OLNH� IRDP� DURXQG� WKH� PRXWK�� 7KHSDWLHQW� PD\� ELWH� WKHLU� WRQJXH� RU� FKHHN�� 7KHSDWLHQW� PD\� EH� LQFRQWLQHQW�� 7KH� VHL]XUH� PD\ODVW� VHYHUDO� PLQXWHV�� &RQVFLRXVQHVV� JUDGXDOO\UHWXUQV�ZLWKRXW�PHGLFDO�LQWHUYHQWLRQ��7KHUH�PD\EH� D� SHULRG� RI� FRQIXVLRQ� DIWHUZDUGV� DQG� WKHSDWLHQW� PD\� H[SHULHQFH� D� VHYHUH� KHDGDFKH�6XFK� D� VHL]XUH� LV� H[WUHPHO\� WLULQJ� DQG� WKHSDWLHQW� PD\� QHHG� WR� UHVW�� )XOO� UHFRYHU\� PD\WDNH� ORQJHU� WKDQ� DQ� KRXU� EXW� HDFK� SDWLHQW� LVGLIIHUHQW�� *UDQG� PDO
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XS�� FRS\� RI� WKH� ;� FKURPRVRPH� WKDW� FDQFRPSHQVDWH� IRU� D� GHIHFWLYH� RQH�� 'HIHFWV� LQ0(&3��DUH�OHWKDO�WR�WKH�PDOH�IHWXV�=RJKEL� EHJDQ� KXQWLQJ� IRU� WKH� GLVHDVH� JHQH� RQWKH� ORQJ� DUP� RI� WKH� ;� FKURPRVRPH�� ZKLFKFRQWDLQV� ������ WR� ������ JHQHV�� )LQGLQJ� PRUHIDPLOLHV� ZLWK� 5HWW� V\QGURPH� HQDEOHG� WKHUHVHDUFKHUV� WR� QDUURZ� WKHLU� IRFXV� WR� ����FDQGLGDWH� JHQHV�� $� IDPLO\� LQ� %UD]LO� LQ� ZKLFKVHYHUDO� JLUOV� KDG� 5HWW� KHOSHG� UHVHDUFKHUVFRQILQH�WKH�KXQW�WR�����JHQHV�7KH�=RJKEL�JURXSDQDO\]HG�PRUH� WKDQ� D� GR]HQ� EHIRUH� ILQGLQJ� WKHFXOSULW��0(&3���7KLV�JHQH� LV�HVVHQWLDO� IRU� OLIH��QRW� MXVW� IRU�EUDLQGHYHORSPHQW��� VDLG� =RJKEL�� D� SURIHVVRU� RISHGLDWULFV�� PROHFXODU� DQG� KXPDQ� JHQHWLFV�QHXURORJ\� DQG� QHXURVFLHQFH� DW� %D\ORU� DQG� DSHGLDWULFLDQ� DW� 7H[DV� &KLOGUHQ
V� +RVSLWDO� DQG%HQ�7DXE�*HQHUDO�+RVSLWDO�� �5HVHDUFKHUV�KDYHDOVR� NQRZQ� WKDW� 0(&3�� LV� FULWLFDO� IRU� WKHUHJXODWLRQ� RI� PDQ\� RWKHU� JHQHV�� &HUWDLQ� JHQHVQHHG� WR� EH� DFWLYDWHG� DW� FULWLFDO� WLPHV� GXULQJGHYHORSPHQW� DQG� LQDFWLYDWHG� DW� RWKHUV��0(&3�LV�VXSSRVHG�WR�KHOS�WXUQ�RII� WKH�H[SUHVVLRQ�RI�DQXPEHU� RI� JHQHV�� %XW� LQ� 5HWW� SDWLHQWV�� WKHGHIHFWLYH�0(&3��PLJKW�IDLO�WR�NHHS�WKRVH�JHQHV�VLOHQW��� ,I� WKRVH� JHQHV� UHPDLQ� DFWLYH� DWLQDSSURSULDWH� WLPHV�� WKH\� FRXOG� DIIHFW� WKHIXQFWLRQ� RI� QHUYH� FHOOV� DQG� DOWHU� QRUPDOGHYHORSPHQW�=RJKEL�LV�KRSHIXO�WKDW�NQRZLQJ�WKH�JHQHWLF�FDXVHRI�5HWW�V\QGURPH�PLJKW�PDNH�LW�SRVVLEOH�WR�WUHDWRU� SUHYHQW� WKH� GLVRUGHU�� �%HFDXVH� EUDLQGHYHORSPHQW� FRQWLQXHV� ORQJ� DIWHU� ELUWK�� DQGV\PSWRPV�RI�5HWW�6\QGURPH�GR�QRW�GHYHORS� IRUVHYHUDO�PRQWKV��WKHUH�DSSHDUV�WR�EH�D�ZLQGRZ�RIRSSRUWXQLW\�GXULQJ� LQIDQF\� LQ�ZKLFK�ZH�PLJKW�EHDEOH� WR� LQWHUYHQH� WR� SUHYHQW� IXUWKHU� GDPDJH��=RJKEL� VDLG�� �1RZ� WKDW� ZH� NQRZ� WKH� SUREOHPJHQH�� ZH� FDQ� H[SORUH� WKH� SRVVLELOLW\� RIGHYHORSLQJ� WUHDWPHQWV� WKDW� FRXOG� EH� JLYHQ� LQHDUO\�LQIDQF\�EHIRUH�V\PSWRPV�DSSHDU��7KH� 1DWLRQDO� ,QVWLWXWH� IRU� &KLOG� +HDOWK� DQG+XPDQ�'HYHORSPHQW�DQG�7KH�,QWHUQDWLRQDO�5HWW6\QGURPH�$VVRFLDWLRQ������������5(77��IXQGHG=RJKEL
V� UHVHDUFK�� 7KH� %OXH� %LUG� &LUFOH� 5HWW&HQWHU� RI� %D\ORU� &ROOHJH� RI� 0HGLFLQH�� GLUHFWHGE\� 'U�� 'DQLHO� *�� *OD]H�� SURYLGHG� D� QXPEHU� RI
&RQWLQXHG�RQ�3DJH��
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9DJXV�1HUYH�6WLPXODWLRQ��916�
916� LV� DQ� H[FLWLQJ� QHZ� WHFKQLTXH� DYDLODEOH� DWWKH� 1HZ� <RUN� +RVSLWDO�&RUQHOO� &RPSUHKHQVLYH(SLOHSV\�&HQWUH��9DJXV�QHUYH�VWLPXODWLRQ� LV�D� W\SH�RI�VXUJHU\� IRUSRRUO\� FRQWUROOHG� VHL]XUHV�� EXW� GRHV� QRW� LQYROYHVXUJHU\� RQ� WKH� EUDLQ�� $� VPDOO� SDFHPDNHU�OLNHGHYLFH�LV�SODFHG�XQGHU�WKH�VNLQ��DQG�SHULRGLFDOO\VWLPXODWHV�D�QHUYH��WKH�YDJXV��LQ�WKH�VLGH�RI�WKHQHFN� ZLWK� D� VPDOO� DPRXQW� RI� HOHFWULFDO� FXUUHQW�7KLV� SURFHVV� UHGXFHV� VHL]XUH� IUHTXHQF\� DQGVHYHULW\�� 7KH� YDJXV� QHUYH� VHUYHV� DV� RQH� RIPDQ\� KLJKZD\V� RI� LQIRUPDWLRQ� FDUU\LQJPHVVDJHV�WR�DQG�IURP�WKH�EUDLQ��1HUYH�ILEUHV�LQWKH� YDJXV� QHUYH� UHOD\� LQIRUPDWLRQ� IURP� WKHERG\
V�RUJDQV� �VXFK�DV� WKH�VWRPDFK�DQG�KHDUW�WR� WKH� EUDLQ�� 7KH� YDJXV� QHUYH� KDV� PDQ\FRQQHFWLRQV�WR�DUHDV�LQ�WKH�EUDLQ�LQVWUXPHQWDO�LQSURGXFLQJ�VHL]XUHV�5HVHDUFK� LQ� DQLPDO� PRGHOV� VXJJHVWHG� WKDWVWLPXODWLRQ� RU� HOHFWULFDO� DFWLYDWLRQ� RI� WKH� YDJXVQHUYH� FDQ� GLVUXSW� WKH� DEQRUPDO� EUDLQ� DFWLYLW\

VWLPXODWLRQ� RU� HOHFWULFDO� DFWLYDWLRQ� RI� WKH� YDJXVQHUYH� FDQ� GLVUXSW� WKH� DEQRUPDO� EUDLQ� DFWLYLW\UHVSRQVLEOH�IRU�VHL]XUHV��%\�VWLPXODWLQJ�WKH�YDJXVQHUYH��WKH�EUDLQ
V�SRWHQWLDO�WR�JHQHUDWH�RU�VSUHDGDEQRUPDO�VHL]XUH�DFWLYLW\�FDQ�EH�UHGXFHG�7KHVH� LPSRUWDQW� ILQGLQJV� OHG� UHVHDUFKHUV� WRFUHDWH� D� VPDOO�� LPSODQWHG� GHYLFH� ZKLFK� ZRXOGSURYLGH� VWLPXODWLRQ� RI� WKH� YDJXV� QHUYH� RQ� DUHJXODU�� SURJUDPPHG� EDVLV� �� ZLWK� WKH� DLP� RIUHGXFLQJ�VHL]XUH�IUHTXHQF\�DQG�VHYHULW\�$�GHYLFH��DSSUR[LPDWHO\� WKH�VL]H�RI�D�VPDOO� WDSHPHDVXUH�� LV� LPSODQWHG� XQGHU� WKH� VNLQ� LQ� WKHXSSHU� OHIW�FKHVW�DUHD��7KLV�GHYLFH��NQRZQ�DV�WKHJHQHUDWRU�� IXQFWLRQV� DV� WKH� �SDFHPDNHU��� $FRQQHFWLQJ� ZLUH�� DOVR� LPSODQWHG� XQGHU� WKH� VNLQ�FRQQHFWV�WKLV��SDFHPDNHU��ZLWK�WKH�YDJXV�QHUYH�E\�GHOLFDWH� OHDGV�ZKLFK�DUH�FDUHIXOO\�DWWDFKHG�WRWKH�YDJXV�QHUYH�RQ�WKH�OHIW�VLGH�RI�WKH�QHFN�7KH�RSHUDWLRQ�WR�LPSODQW�D�YDJDO�QHUYH�VWLPXODWRUWDNHV�DSSUR[LPDWHO\�WZR�KRXUV��2YHU�WKH�QH[W�WZRGD\V�� WKH� YDJDO� QHUYH� VWLPXODWRU� LV� SURJUDPPHGWR�DXWRPDWLFDOO\� GHOLYHU� VWLPXODWLRQ�RQ�D� UHJXODU�IUHTXHQW� EDVLV�� XVXDOO\� HYHU\� IHZ� PLQXWHV�DURXQG�WKH�FORFN��$OO�YDJXV�QHUYH�VWLPXODWRUV�DUHSURGXFHG�E\�&\EHURQLFV��,QF�$IWHU� H[WHQVLYH� FOLQLFDO� WULDOV�� YDJXV� QHUYHVWLPXODWLRQ� LV� QRZ�)'$�DSSURYHG�� DQG� DYDLODEOHDW�VSHFLDOL]HG�HSLOHSV\�FHQWHUV�VXFK�DV�RXUV��7KH&RPSUHKHQVLYH� (SLOHSV\� &HQWHU� DW� 7KH� 1HZ<RUN� +RVSLWDO�&RUQHOO� LV� WKH� PRVW� DFWLYH� DQGH[SHULHQFHG� FHQWHU� ZLWK� 916� WUHDWPHQW� LQ� WKH0LG�$WODQWLF� UHJLRQ�� ,Q� (XURSH�� YDJXV� QHUYHVWLPXODWLRQ�KDV�EHHQ�DYDLODEOH�IRU�DOO�DSSURSULDWHSDWLHQWV�DW�VSHFLDOL]HG�FHQWHUV�IRU�VHYHUDO�\HDUV�0RVW� RI� WKH� FOLQLFDO� WULDOV� IRU� YDJDO� QHUYHVWLPXODWLRQ� IRFXVHG� RQ� SDWLHQWV� ZLWK� SDUWLDOVHL]XUHV�� +RZHYHU�� ZH� KDYH� MXVW� SXEOLVKHG� WKHUHVXOWV� RI� RXU� H[SHULHQFH� KHUH� DW� 1HZ� <RUN+RVSLWDO�&RUQHOO�� ZKLFK� VXJJHVWV� WKDW� 916� LVH[WUHPHO\� KHOSIXO� IRU� JHQHUDOL]HG� HSLOHSVLHV�� DVZHOO�7ULDOV�FXUUHQWO\�LQ�SURJUHVV�DUH�H[DPLQLQJ�GHWDLOVRI� GLIIHUHQW� VWLPXODWLRQ� IUHTXHQFLHV� DQG� VHWWLQJV�LQ� DQ� HIIRUW� WR� ULJRURXVO\� HVWDEOLVK� JXLGHOLQHV� IRUPRVW� HIILFDFLRXV� VHL]XUH� FRQWURO�� )RU� IXUWKHULQIRUPDWLRQ� DERXW� YDJXV� QHUYH� VWLPXODWLRQ� RURWKHU�H[FLWLQJ�WUHDWPHQW�RSWLRQV��SOHDVH�FRQWDFW�
&RQWLQXHG�RQ�3DJH��

&RQWLQXHG�IURP�3DJH��IXQGHG�=RJKEL
V� UHVHDUFK�� 7KH�%OXH�%LUG�&LUFOH5HWW� &HQWHU� RI� %D\ORU� &ROOHJH� RI� 0HGLFLQH�GLUHFWHG� E\� 'U�� 'DQLHO� *�� *OD]H�� SURYLGHG� DQXPEHU�RI�SDWLHQWV�IRU�WKH�VWXG\�%D\ORU� UHVHDUFKHUV�ZKR�FR�DXWKRUHG� WKH�1DWXUH*HQHWLFV�SDSHU�ZLWK�=RJKEL�DUH�'U�5XWKLH�$PLU�'U�� ,JQDWLD� 9DQ� GHQ� 9H\YHU� DQG� &KDUOHV� 7UDQ�$GGLWLRQDO� UHVHDUFK� DW� WKH� 5HWW� &HQWHU�� *URZWKDQG� 1XWULWLRQ� LQ� 5HWW� 6\QGURPH1HXURSK\VLRORJLFDO� 0DQLIHVWDWLRQ� RI� 5HWW6\QGURPH� �� 6OHHS� DQG� 6HL]XUH� 3UREOHPV&KDQJHV�LQ�WKH�%UDLQ�LQ�5HWW�6\QGURPH%D\ORU��&ROOHJH�RI�0HGLFLQH2QH�%D\ORU�3OD]D+RXVWRQ7;������3KRQH�� ���������������������)D[�� ���������������������(�0DLO SD#EFP�WPF�HGX
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&RQWLQXHG�IURP�3DJH��

9DJXV�1HUYH�6WLPXODWRU
)URP� LVVXH� 1R�� ���� �6HSWHPEHU�� ������ RI0HGLFDO�6FLHQFHV�%XOOHWLQ�*HQHULF�1DPH�����9DJXV�QHUYH�VWLPXODWRU7UDGH� 1DPH�� 1HXUR&\EHUQHWLF� 3URVWKHVLV6\VWHP8VH�� 5HGXFWLRQ� RI� VHL]XUHV� LQ� SHRSOH� ZKRUHPDLQ�UHIUDFWRU\�GHVSLWH�RSWLPDO�GUXJ�WKHUDS\�2Q�-DQXDU\����������� WKH�8�6��)RRG�DQG�'UXJ$GPLQLVWUDWLRQ� �)'$�� UHFHLYHG� DQ� DSSOLFDWLRQIRU� PDUNHWLQJ� RI� D� GHYLFH� WKDW� ZRXOG� KHOSUHGXFH� VHL]XUHV� LQ� SHRSOH� ZKR� UHPDLQUHIUDFWRU\�GHVSLWH� WKH�XWLOL]DWLRQ�RI�RSWLPDO�GUXJWKHUDS\�� 7KLV� GHYLFH� LV� FDOOHG� WKH1HXUR&\EHUQHWLF� 3URVWKHVLV� 6\VWHP� DQG� LVPDQXIDFWXUHG� E\� &\EHURQLFV�� D� FRPSDQ\EDVHG� LQ� +RXVWRQ�� 7KH� SURFHVV� RI� DSSURYDOZDV� H[SHGLWHG� E\� WKH� IDYRUDEOHUHFRPPHQGDWLRQ� RI� WKH� 1HXURORJLFDO� 'HYLFHV3DQHO� RI� )'$
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