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SJTLT�NJTTJOH�WBMVBCMF�PQQPSUVOJUJFT�UP�JNQSPWF�TFSWJDFT��*U�DPVME�BMTP�SFOEFS�B�EFHSFF�PG�²JOWBMJEJUZ³�PO�

UIPTF�XIPµWF�IBE�QPPS�DBSF
�XIJDI�DBO�NJSSPS�PUIFS
�IBSNGVM�FYQFSJFODFT�BOE�SFMBUJPOTIJQT�JO�UIFJS�MJWFT��*�



IBWF�CFFO�WFSZ�DPODFSOFE�SFDFOUMZ�UP�IBWF�MFBSOU�UIBU�*�IBWF�CFFO�EFTDSJCFE�BT�²TQSFBEJOH�

NJTJOGPSNBUJPO³�BCPVU�TFSWJDFT�UIBU�DBVTFT�IBSN�UP�QBUJFOUT
�XIFO�NZ�POMZ�JOUFOUJPO�JT�UP�TQFBL�GSPN�NZ�

PXO�FYQFSJFODF�POMZ
�JO�PSEFS�UP�JEFOUJGZ�HBQT�JO�DBSF�UIBU�DBO�CF�SFTPMWFE�GPS�UIF�CFOFfiU�PG�PUIFST��5IJT�

DBO�POMZ�IBQQFO�JG�XF�BSF�PQFO�BCPVU�UIFTF�QSPCMFNT�JO�UIF�fiSTU�QMBDF��

5IFTF�JOUFSBDUJPOT�BMTP�IJHIMJHIU�UIF�DPNQMFYJUJFT�BOE�BEWBODFE�MFWFMT�PG�SFflFYJWJUZ�SFRVJSFE�XIFO�XPSLJOH�

JO�MJWFE�FYQFSJFODF�SPMFT���TPNFUIJOH�*�BN�OPU�BMXBZT�TVSF�JT�BT�XJEFMZ�BQQSFDJBUFE�BT�JU�DPVME�CF��0O�B�

QFSTPOBM�MFWFM
�JU�JT�GSVTUSBUJOH�UP�CF�TFFO�UISPVHI�B�WFSZ�MJNJUFE�MFOT
�FTQFDJBMMZ�XIFO�UIF�JEFOUJUZ�PG�QBUJFOU�

JT�DPOTUSBJOJOH�JO�UIF�fiSTU�QMBDF��&WFO�XJUIJO�UIJT
�JU�IBT�CFFO�EJGfiDVMU�XIFO�NZ�DPNNFOUT�QFSDFJWFE�BT�

²OFHBUJWF³�IBWF�PWFSTIBEPXFE�UIF�NBOZ�IPVST�PG�XPSL�TIBSJOH�QPTJUJWF�FYBNQMFT�PG�CFTU�QSBDUJDF�BOE�

DSFBUJOH�OFX�LOPXMFEHF�BCPVU�FBUJOH�EJTPSEFST�BOE�UIFJS�USFBUNFOU�UISPVHI�DPOTUSVDUJWF
�DPMMBCPSBUJWF�

SFTFBSDI��

*�TIBSF�UIFTF�UIPVHIUT�OPU�PVU�PG�B�TFOTF�PG�QFSTPOBM�WJDUJNIPPE�PS�B�OFFE�GPS�TZNQBUIZ
�OFJUIFS�PG�XIJDI�*�

SFRVJSF
�CVU�GPS�UIPTF�XPSLJOH�JO�BSFOBT�XIFSF�QBUJFOUT�TIBSF�UIFJS�FYQFSJFODFT�BOE�GFFECBDL�UP�IBWF�B�

HSFBUFS�VOEFSTUBOEJOH�PG�UIF�WBMVF�BOE�SPMF�PG�FYQFSUJTF�HBJOFE�CZ�QFSTPOBM�FYQFSJFODF��8IJMTU�POF�DBO�

POMZ�TQFBL�GPS�POFµT�PXO�TVCKFDUJWF�FYQFSJFODFT
�UIFSF�BSF�DPNNPO�DBSF�QBUIXBZT�BOE�GFBUVSFT�PG�

TFSWJDFT�UIBU�NBOZ�QBUJFOUT�TIBSF��8F�IBWF�UIF�CFTU�PQQPSUVOJUZ�UP�MFBSO�GSPN�QBUJFOUT�XIFO�XF�BSF�XJMMJOH�

UP���BOE�XFMDPNJOH�PG���UIFN�TIBSJOH�BOZ�PG�UIFJS�FYQFSJFODFT�UIBU�UIFZ�GFFM�NBZ�CF�VTFGVM�GPS�PUIFST�UP�

MFBSO�GSPN��*O�NZ�PXO�XPSL�GBDJMJUBUJOH�PUIFS�QBUJFOUT�UP�TIBSF�UIFJS�FYQFSJFODFT
�*�CFMJFWF�UIBU�JU�JT�UIF�

QBUJFOUT�UIFNTFMWFT�XIP�BSF�UIF�CFTU�KVEHF�PG�XIBU�JT�VTFGVM�UP�CF�TIBSFE
�BOE�IFBSE��5IF�KPC�PG�UIPTF�

CFJOH�TIBSFE�XJUI�JT�UP�MJTUFO
�XJUI�DVSJPTJUZ�BOE�DPVSBHF
�BOE�UP�MFBWF�SPPN�GPS�BMM�FYQFSJFODFT�UP�CF�

BQQSFDJBUFE�BT�WBMJE���UIF�HPPE
�CBE
�BOE���GSBOLMZ���UIF�VHMZ��*O�EPJOH�TP
�UIFSF�JT�TP�NVDI�UIBU�DBO�CF�

MFBSOU��

5IF�QIFOPNFOPMPHZ�PG�FBUJOH�EJTPSEFST�BT�FYQFSJFODFE�CZ�JOEJWJEVBMT�JO�UIFJS�VOJRVFMZ�TJUVBUFE�QPTJUJPOT�

JO�UIF�XPSME���JODMVEJOH�FYQFSJFODFT�PG�USFBUNFOU�TFUUJOHT���DBO�TIFE�MJHIU�PO�QSPCMFNT�UIBU�DBO�POMZ�CF�

TPMWFE�JG�XF�CSJOH�UIFN�JOUP�UIF�MJHIU
�XJUIPVU�GFBS
�BOE�XJUI�DPNQBTTJPO�GPS�BMM�JOWPMWFE��"GUFS�BMM
�XF�BSF�JO�

UIJT�UPHFUIFS
�BOE�XF�OFFE�UP�DPOTUBOUMZ�TFFL�UP�DPNF�UPHFUIFS�XIFO�EJTDVTTJOH�DPNQMFYJUJFT�BSPVOE�IPX�

UP�QSPWJEF�DBSF�GPS�UIPTF�XJUI�MPOHTUBOEJOH�BOE�TFWFSF�FBUJOH�EJTPSEFST���OPU�UP�QVMM�BQBSU
�PS�QVMM�FBDI�

PUIFS�BQBSU��5IJT�JT�FTTFOUJBM�GPS�UIF�CFOFfiU�OPU�POMZ�PG�QBUJFOUT�BOE�UIFJS�DBSFST
�CVU�GPS�UIF�QSPGFTTJPOT�

UIBU�TFFL�UP�IFMQ�UIFN���

+BNFT�%PXOT

3FGFSFODFT�PO�SFRVFTU

�

�

�





KRSH�ZRXOG�EH�WKDW�WKLV�ZRXOG�SURYLGH�D�EDVHOLQH�IRU�IXWXUH�VHUYLFH�GHYHORSPHQW�DQG�EH�XVHIXO�LQ�SODQQLQJ�

DQG�VHFXULQJ�IXQGLQJ�IRU�WKLV��

(DUO\�RQ�LQ�WKH�SURFHVV��ZH�PHW�IRU�DQ�DIWHUQRRQ�ZRUNVKRS��ZKHUH�WHDPV�EURXJKW�FDVH�YLJQHWWHV��7KLV�

DOORZHG�XV�WR�WKLQN�DERXW�WKH�FRPPRQDOLWLHV�DQG�GLIIHUHQFHV�LQ�SDWLHQWV�WKDW�DUH�EHLQJ�VHHQ��EXW�DOVR�LQ�KRZ�

WKH�VHUYLFHV�UHVSRQG��,W�ZDV�UHDVVXULQJ�WR�H[SHULHQFH�IDU�JUHDWHU�FRPPRQDOLW\�WKDQ�GLIIHUHQFH��DQG�WR�OHDUQ�

IURP�DOWHUQDWLYH�SHUVSHFWLYHV��

7KLV�ZRUNVKRS�ZLOO�KHOS�XV�ZULWH�DQRQ\PLVHG�FDVH�YLJQHWWHV�WR�EH�XVHG�LQ�WKH�GRFXPHQW��WR�HQVXUH�WKDW�WKLV�

LV�D�´OLYHµ�FOLQLFDOO\�UHOHYDQW�GRFXPHQW��UDWKHU�WKDQ�VLPSO\�SUHVFULSWLYH�WKHRU\��

:H�KDYH�QRZ�GLYLGHG�LQWR�WKUHH�ZRUN�VWUHDPV�ORRN�DW�GLIIHUHQW�DVSHFWV�RI�WKH�FRPRUELG�GLVRUGHUV��:H�DUH�

PHHWLQJ�UHJXODUO\�WR�GLVFXVV��ZULWH�DQG�HGLW��6SHDNLQJ�SHUVRQDOO\��WKHUH�LV�KXJH�EHQHfiW�LQ�WKHVH�PHHWLQJV�RQ�

WKHLU�RZQ��DV�WKH�VKDUHG�H[SHULHQFH�DQG�OHDUQLQJ�LV�VLJQLfiFDQW��

:H�KDYH�OLQNV�ZLWK�WKH�6FRWWLVK�1DWLRQDO�3HUVRQDOLW\�'LVRUGHU�,PSURYHPHQW�3ODQ��DQG�DLP�WR�EH�UHSUHVHQWHG�

LQ�WKDW�

:H�KDYH�DOVR�OLQNHG�LQ�ZLWK�'U�7RQ\�:LQVWRQ��ZKR�LV�LQYROYHG�LQ�VLPLODU�ZRUN�LQ�(QJODQG��DQG�KDV�EHHQ�YHU\�

KHOSIXO��,W�LV�DOVR�XVHIXO�WR�KDYH�P\�LQYROYHPHQW�RQ�WKH�)DFXOW\�([HFXWLYH�&RPPLWWHH��VR�WKDW�ZH�FDQ�OLQN�LQ�

ZLWK�8.�ZLGH�JXLGDQFH�DQG�EHVW�SUDFWLFH��DV�ZHOO�DV�QDWLRQDO�SDWLHQW�DQG�FDUHU�UHSUHVHQWDWLYHV��

:H�KDYH�FRPPLWWHG�D�VLJQLfiFDQW�DPRXQW�RI�WLPH�WR�WKLV�SURMHFW�WR�GDWH��DQG�,�IHHO�WKDW�WKLV�LV�D�ZRUWKZKLOH�

LQYHVWPHQW��IURP�D�FOLQLFLDQ��SDWLHQW�DQG�FDUHU�SHUVSHFWLYH�

$Q\�TXHULHV�DQG�FRPPHQWV�DSSUHFLDWHG�

-PVJTF�+PIOTUPO





DSSRLQWPHQW�DQG�EHJLQQLQJ�D�WUHDWPHQW�SODQ�FRXOG�EH�DV�ORQJ�DV���PRQWKV����OLNHO\�LQFUHDVLQJ

PRUWDOLW\���,W�ZRXOG�WKHUHIRUH�EH�EHQHfiFLDO�WR�KDUQHVV�WHFKQRORJ\�WR�H[SHGLWH�WKH�ZD\�SDWLHQWV

DFFHVV�VSHFLDOLVW�DVVHVVPHQW�DQG�FDUH��,Q�WKH�HUD�RI�PRELOH�SKRQHV��ZKHQ�DGROHVFHQWV�XVH

WKHLU�SKRQHV�IRU�D�YDVW�SURSRUWLRQ�RI�FRPPXQLFDWLRQ�ZLWK�SHHUV�DQG�VHUYLFHV��\RXQJ�SHRSOH�DUH

OLNHO\�WR�IHHO�HPSRZHUHG�WR�GLVFXVV�SHUVRQDO�LVVXHV�RYHU�WH[W�������,W�PD\�EH�WKDW�D�SODWIRUP�VXFK

DV�D�PRELOH�SKRQH�DSSOLFDWLRQ��RU�DSS��ZKLFK�FRXOG�FRQQHFW�\RXQJ�SHRSOH�YLD�WH[W�RU�YLGHR�FKDW

WR�D�PHQWDO�KHDOWK�SURIHVVLRQDO�ZLWKRXW�DQ\�FRPSOLFDWHG��DQ[LHW\�LQGXFLQJ�VWHSV�RU�IDFH�WR�IDFH

LQWHUDFWLRQV��ZRXOG�HQFRXUDJH�WKHP�WR�HQJDJH�DQG�VHHN�KHOS�IRU�('V�

7KLV�ZRXOG�DOVR�EHQHfiW�SDUHQWV�DQG�FDUHUV�ZKR�KDYH�FRQFHUQV�DERXW�D�\RXQJ�SHUVRQ�

IRU�ZKRP�WKH�fiUVW�KXUGOH�LV�SHUVXDGLQJ�WKHP�WR�VHH�D�PHGLFDO�SURIHVVLRQDO��3UHVHQWLQJ�WKH

\RXQJ�SHUVRQ�ZLWK�D�SKRQH�FKDW�RU�YLGHR�FDOO�PD\�HDVH�WKLV�VWUXJJOH��$�VXEVWDQWLDO�QXPEHU�RI

DSSRLQWPHQWV�DUH�QRW�DWWHQGHG�E\�SDWLHQWV�GHVSLWH�FDUHUV·�DWWHPSWV��7KLV�ZDVWHV�YDOXDEOH�1+6

WLPH�DQG�UHVRXUFHV��ZLWK�HVWLPDWHV�RI�XS�WR���������PRQWKO\�DSSRLQWPHQW�VORWV�UHVXOWLQJ�LQ�¶GLG

QRW�DWWHQG·�DSSRLQWPHQWV�DFURVV�WKH�1+6����7KLV�LV�IRU�D�YDULHW\�RI�UHDVRQV�LQFOXGLQJ

WUDQVSRUWDWLRQ�GLIfiFXOWLHV�DQG�FRVW�RI�JHWWLQJ�WR�DSSRLQWPHQWV��IRUJRWWHQ�DSSRLQWPHQWV�DQG

GLIfiFXOW\�DUUDQJLQJ�WLPH�RII�ZRUN�WR�DWWHQG��DOO�RI�WKHVH�ZRXOG�EH�UHGXFHG�E\�XWLOLVLQJ�UHPRWH

FRQVXOWDWLRQV��)XUWKHUPRUH��IRU�FDUHUV��IRU�ZKRP�VXSSRUWLQJ�D�\RXQJ�SHUVRQ�ZLWK�DQ�('V�LV�RIWHQ

VWUHVVIXO��LVRODWLQJ�DQG�WUDXPDWLF�������D�PXOWLPHGLD�DSS�ZRXOG�DOORZ�WKHP�TXLFN�DFFHVV�WR�DGYLFH�

DQG�JXLGDQFH�RQ�UHFRJQLVLQJ�GDQJHURXV�EHKDYLRXUV��KRZ�WKH\�FDQ�KHOS��DQG�ZKHQ�WR�VHHN�XUJHQW�FDUH�

5FDIOPMPHZ�BOE�&BUJOH�%JTPSEFST

,QWURGXFLQJ�QHZ�WHFKQRORJLHV�LQWR�WKH�fiHOG�RI�('V�LV�D�FRQWURYHUVLDO�WRSLF��7KLV�LV�ODUJHO\

GXH�WR�WKH�FRUUHODWLRQ�EHWZHHQ�LQFUHDVHG�VRFLDO�PHGLD�XVH�DQG�WKH�LQFUHDVH�LQ�('�GLDJQRVHV�LQ

\RXQJ�SHRSOH�������7KRXJK�WKLV�LV�GLIfiFXOW�WR�SURYH�EH\RQG�D�VWDWLVWLFDOO\�VLJQLfiFDQW�FRUUHODWLRQ��LW

LV�XQGHUVWDQGDEOH�WKDW�UHVHDUFKHUV�DUH�DWWHPSWLQJ�WR�fiQG�FDXVHV�IRU�WKH�����ULVH�LQ�KRVSLWDO

DGPLVVLRQV�IRU�('V�LQ�WKH�SDVW�fiYH�\HDU�SHULRG����$QG�WKHUH�LV�QR�GRXEW�WKDW�WKHUH�DUH�RQOLQH

FRPPXQLWLHV�ZKLFK�DUH�KDYLQJ�D�GHWULPHQWDO�HIIHFW�RQ�('�VXIIHUHUV�DQG�VXVFHSWLEOH�\RXQJ

SHRSOH����ZLWK�7LN7RN�EHLQJ�WKH�PRVW�UHFHQW�WR�IDFH�FULWLFLVP�LQ�WKH�PHGLD����+RZHYHU��PRELOH

SKRQH�XVDJH�LV�QRW�GHFOLQLQJ��5HSRUWHG�DYHUDJH�WLPH�RQ�PRELOH�SKRQHV�IRU����\HDU�ROGV�LQ�����

ZDV�����KRXUV�D�GD\���DQG�WKH�DJH�RI�fiUVW�DFTXLULQJ�D�SKRQH�LV�GHFUHDVLQJ��ZLWK�D�UHFHQW�UHSRUW

fiQGLQJ�WKDW�WKH�PDMRULW\�RI�VHYHQ�\HDU�ROGV�QRZ�RZQ�D�SKRQH����7KHUHIRUH��DWWHPSWLQJ�WR�UHPRYH

RU�OLPLW�SKRQH�XVDJH�WR�GHFUHDVH�H[SRVXUH�WR�QHJDWLYH�PHVVDJLQJ�DQG�GDQJHURXV�WUHQGV�ZRXOG

OLNHO\�EH�XQVXFFHVVIXO��,QVWHDG��XVLQJ�WKH�VDPH�PHGLXP�WR�VSUHDG�D�FRPEDWLYH�SRVLWLYH

PHVVDJH��SV\FKRHGXFDWLRQ�DQG�WR�SURYLGH�HYLGHQFH�EDVHG�KHOS�PD\�EH�PRUH�HIIHFWLYH�

&BUJOH�%JTPSEFS�"QQT

$SSV�WR�KHOS�ZLWK�PHQWDO�KHDOWK�DUH�QR�ORQJHU�D�QHZ�LGHD�EXW�DQ�H[SORGLQJ�PDUNHW�

:RUOGZLGH�LW�LV�HVWLPDWHG�WKDW�WKHUH�DUH�EHWZHHQ��������DQG���������PHQWDO�KHDOWK�DSSV

DYDLODEOH�WRGD\�������7KHVH�UDQJH�EHWZHHQ�DSSV�SURYLGLQJ�PHGLWDWLRQ�WLSV��PRRG�WUDFNLQJ�DQG



DSSV�GHVLJQHG�WR�FRQQHFW�SHRSOH�ZLWK�UHJLVWHUHG�WKHUDSLVWV����������:LWK�VR�PDQ\�DYDLODEOH�DQG

ZLWK�VR�OLWWOH�UHJXODWLRQ�RU�HYLGHQFH�DYDLODEOH�DERXW�VXFK�DSSV����LW�LV�XQGHUVWDQGDEOH�WKDW�PDQ\

FOLQLFLDQV�DUH�ZDU\�RI�WKHLU�XVDJH��,W�LV�GLIfiFXOW�WR�NQRZ�LI�WKH�LQIRUPDWLRQ�SURYLGHG�LV�FRUUHFW�DQG

WKHUH�DUH�UHSRUWV�RI�DSSV�FRQWDLQLQJ�HUURQHRXV�FULVLV�QXPEHUV�������7KH�QRQ�SURfiW�

2QH*XLGH3V\EHUJXLGH��KDV�EHHQ�VHW�XS�WR�KHOS�QDYLJDWH�WKLV�FRPSOH[�fiHOG�EDVHG�RQ��FUHGLELOLW\�

XVHU�H[SHULHQFH�DQG�WUDQVSDUHQF\����7KLV�KDV�EHHQ�IRXQG�WR�EH�XVHIXO�IRU�SULPDU\�FDUH

SURYLGHUV���DQG�PD\�LPSURYH�FRQfiGHQFH�LQ�WKHVH�DSSV��+RZHYHU��WKHUH�DUH�VWLOO�PDQ\

GUDZEDFNV�WR�RQOLQH�DSSV�DQG�F\EHU�VHFXULW\�UHPDLQV�D�FRQFHUQ��$�VWXG\�RI�WKH�WRS�WZHQW\

PHQWDO�KHDOWK�DSSV�KLJKOLJKWHG�����YXOQHUDELOLWLHV�ZKLFK�FRXOG�DOORZ�PDOLFLRXV�DFFHVV�WR

VHQVLWLYH�LQIRUPDWLRQ���

7KHUH�DUH�SUH�H[LVWLQJ�DSSV�GHVLJQHG�IRU�WKRVH�ZLWK�('V��$������VWXG\�VKRZHG�WKDW�RI

WKH����DYDLODEOH��IRXU�DSSV�KDYH�����RI�WKH�PRQWKO\�DFWLYH�XVHUV����$OO�RI�WKHVH�DSSV�ZHUH�IRXQG

WR�LQFOXGH�HOHPHQWV�RI�HYLGHQFH�EDVHG�WUHDWPHQWV��WKLV�LV�D�JUHDW�LPSURYHPHQW�RQ�WKH�����

VWXG\�LQWR�DSSV�IRU�('V�ZKLFK�FRQFOXGHG�WKDW�QRQH�DYDLODEOH�DW�WKDW�WLPH�XVHG�HYLGHQFH�EDVHG

SULQFLSOHV����7KH�IRXU�('�DSSV��LQ�GHVFHQGLQJ�RUGHU�RI�PRQWKO\�DFWLYH�XVHUV��ZHUH�IRXQG�WR�EH�

´0HQWDO�+HDOWK�7HVWVµ��´55�(DWLQJ�'LVRUGHU�0DQDJHPHQWµ��´5LVH�8S��(DWLQJ�'LVRUGHU�+HOSµ�DQG

´3V\FKLDWU\�3UR�'LDJQRVLV��,QIR��7UHDWPHQW��&%7�	�'%7µ����2I�WKH�IRXU�DSSV��WZR�IRFXV�RQ

GLDJQRVWLF�TXHVWLRQQDLUHV�DQG�SV\FKRHGXFDWLRQ��DQG�WZR�ZKLFK�KDYH�SULPDU\�IHDWXUHV�RI

V\PSWRP�DQG�PHDO�WUDFNLQJ��7KH�DSS�ZLWK�WKH�PRVW�HYLGHQFH�EDVHG�HOHPHQWV�ZDV�3V\FKLDWU\

3UR��KRZHYHU��WKH�UHVHDUFKHUV�FRPPHQWHG�WKDW�PDQ\�RI�WKHVH�HOHPHQWV�DUH�DFFHVVLEOH�LQ�ORQJ

SGI��GRFXPHQWV�ZKLFK�DUH�QRW�SDUWLFXODUO\�XVHU�IULHQGO\�

7KH�PRVW�FRPSUHKHQVLYH�DSS�ZDV�55�(DWLQJ�'LVRUGHU�0DQDJHPHQW��7KH�PRVW

SURPLQHQW�IHDWXUH�LV�D�ORJ�IRU�WUDFNLQJ��PHDOV�DQG�VQDFNV��IHHOLQJV��D�SKRWR�RSWLRQ��DQG�D

WKRXJKW�GLDU\��,W�DOVR�KDV�RSWLRQV�WR�¶FKHFN�LQ·�ZLWK�PDQ\�IXUWKHU�SDUDPHWHUV�LQFOXGLQJ�ELQJH�RU

SXUJLQJ�EHKDYLRXUV��IRRG�H[SRVXUHV�DQG�WULJJHUV��7KHVH�DUH�DQDO\VHG�LQWR�LQVLJKWV�DQG

FRPSDULVRQV�EHWZHHQ�LQSXWV�LQ�WKH�IRUP�RI�FKDUWV��7KHUH�DUH�D�UDQJH�RI�JRDOV�DQG�FKDOOHQJHV�WR

LQSXW�RU�FKRRVH�IURP��ZLWK�UHPLQGHUV�DQG�UHZDUGV�ZKHQ�WKHVH�DUH�FRPSOHWHG��7KH�ZHHNO\�VNLOOV

DQG�JRDOV�RIIHU�SV\FKRHGXFDWLRQ�DQG�&%7�EDVHG�WLSV�DQG�WKHUH�LV�D�PHGLWDWLRQ�VHFWLRQ�ZLWK

JXLGHG�PHGLWDWLRQV�DQG�EUHDWKLQJ�H[HUFLVHV�ZLWK�YLVXDO�LPDJHU\��)XUWKHUPRUH��WKHUH�LV�D

FRPPXQLW\�VHFWLRQ�LQFOXGLQJ�DQ�DFWLYLW\�IHHG��FRPPXQLW\�FRSLQJ�VNLOOV�DQG�DQ�RSWLRQ�WR�¶SDLU�XS·

ZLWK�RWKHU�55�XVHUV�WR�VKDUH�SURJUHVV��HQFRXUDJHPHQW�DQG�YLUWXDO�JLIWV��,PSRUWDQWO\��WKH�DSS

DOVR�DOORZV�IRU�FRQQHFWLRQ�ZLWK�D�FOLQLFLDQ�DQG�D�SDLUHG�FOLQLFLDQ�DSS�IRU�YLHZLQJ�SDWLHQW�SURJUHVV

DQG�IRU�VHQGLQJ�PHVVDJHV�DQG�GRFXPHQWV�EHWZHHQ�SDWLHQW�DQG�FOLQLFLDQ���

7KLV�DSS�LV�UDWHG�����VWDUV�RQ�*RRJOH3OD\�ZLWK�������UHYLHZV��KRZHYHU��DFFRUGLQJ�WR

3V\EHUJXLGH�LW�KDV�D�¶XVHU�H[SHULHQFH·�UDWLQJ�RI��������,W�DSSHDUV�WKDW�WKRXJK�PDQ\�KDYH�D

SRVLWLYH�H[SHULHQFH�RI�WKH�DSS��RWKHUV�fiQG�WKH�UHPLQGHUV�DQG�DELOLW\�IRU�FOLQLFLDQV�WR�VHH�DQG

FRPPHQW�RQ�WKH�ORJ�REVWUXFWLYH�WR�UHFRYHU\����&OLQLFLDQV�GLVSOD\�D�VLPLODU�LQFRQVLVWHQF\��ZLWK

VRPH�fiQGLQJ�WKH�DFFHVV�WR�SDWLHQW�GDWD�XVHIXO�DV�VHVVLRQV�FDQ�EH�SODQQHG�LQ�DGYDQFH��ZKLOVW

RWKHUV�IRXQG�WKDW�WKH�XVH�RI�WKH�DSS�DOORZHG�SDWLHQWV�WR�EHFRPH�PRUH�SDVVLYH�ZKLOH�WKH\



WKHPVHOYHV�IHOW�DQ�H[SHFWDWLRQ�WR�FKHFN�SDWLHQW�ORJV�UHJXODUO\�DQG�FRPPHQW�RQ�WKHP���

)XUWKHUPRUH��3V\EHUJXLGH�JLYHV�WKH�DSS�D�WUDQVSDUHQF\�UDWLQJ�RI�¶XQDFFHSWDEOH·�GXH�WR�D

SULYDF\�SROLF\�ZKLFK�GRHV�QRW�VWDWH�WKDW�WKH�DSS�VHUYHU�HQFU\SWV�GH�LGHQWLfiHV�WKH�GDWD�QRU

GLVFORVH�ZKHWKHU�XVHU�LQIRUPDWLRQ�LV�VWRUHG�ORFDOO\���

.FUIPE���BO�/)4�FBUJOH�EJTPSEFS�TFSWJDF�BQQ

7KLV�UHYLHZ�RI�H[LVWLQJ�DSSV�JLYHV�D�EDFNGURS�IRU�GHYHORSPHQW�RI�D�FRPSUHKHQVLYH�1+6

('�DSS��,W�LV�FOHDU�WKDW�WKH�WHFKQRORJ\�DQG�GHPDQG�IRU�DQ�LQLWLDWLYH�VXFK�DV�WKLV�LV�SUHVHQW�

2XWOLQHG�LQ�7DEOH���DUH�WKH�SURSRVHG�IHDWXUHV�RI�WKLV�DSS�DQG�WKH�1,&(�JXLGHOLQH�WKH\�UHODWH�WR�



)XUWKHUPRUH��LW�DOORZV�IRU�D�VHFXUH�SULYDF\�SROLF\�LQ�OLQH�ZLWK�1+6�VHQVLWLYH�LQIRUPDWLRQ



JRYHUQDQFH��WKLV�UHPRYHV�WKH�ULVN�SRVHG�WR�\RXQJ�SHRSOH�ZKHQ�XVLQJ�PHQWDO�KHDOWK�DSSV�������,W

ZRXOG�DOVR�VDYH�WKH�1+6�WLPH�DQG�PRQH\�E\�UHGXFLQJ�WKH�QXPEHU�RI�PLVVHG�DSSRLQWPHQWV�DV�

ZKHQ�VXLWDEOH��DSSRLQWPHQWV�FRXOG�EH�RYHU�FDOO�RU�YLGHR�FKDW�DQG�ZKHQ�LQ�SHUVRQ�DSSRLQWPHQWV

DUH�UHTXLUHG�WKHVH�ZRXOG�EH�GLVSOD\HG�RQ�WKH�DSS�ZLWK�UHPLQGHUV�SULRU�WR�WKH�DSSRLQWPHQW�IRU

ERWK�SDWLHQW�DQG�FDUHU��0DQ\�SUDFWLWLRQHUV�PD\�fiQG�WKH�DSS�WR�EH�XVHIXO�DV�LW�DOORZV�WKHP�WR

FKHFN�LQ�ZLWK�KLJK�ULVN�SDWLHQWV�EHWZHHQ�DSSRLQWPHQWV��DQG�PRQLWRU�WKHLU�ORJV�LI�WKH\�KDYH�EHHQ

VKDUHG��,W�ZRXOG�DOVR�OHYHO�RXW�VRPH�RI�WKH�LQHTXDOLW\�LQ�DFFHVVLELOLW\�RI�PHQWDO�KHDOWK�VHUYLFHV�LQ

GLIIHUHQW�DUHDV���DV�ZDLWLQJ�OLVWV�FRXOG�EH�VKDUHG�EHWZHHQ�DUHDV�WR�HYHQ�RXW�ZDLWLQJ�WLPHV�

&RQYHUVHO\��LQ�DQ�DOUHDG\�VWUHWFKHG�1+6��WKH�FUHDWLRQ�RI�D�QHZ�VHUYLFH�DQG�WKH

UHVRXUFHV�UHTXLUHG�WR�FUHDWH�DQ�DSS�FRXOG�EH�SHUFHLYHG�DV�D�ZDVWH�RI�IXQGV��,Q�DGGLWLRQ��WKRXJK

PRGHOV�RI�DSSV�FRQQHFWLQJ�FOLHQWV�WR�WKHUDSLVWV�KDYH�EHHQ�VKRZQ�WR�EH�HIIHFWLYH�LQ�SUHOLPLQDU\

UHVHDUFK����LW�LV�QRW�SURSRVHG�WR�UHSODFH�LQ�SHUVRQ�DSSRLQWPHQWV��ZKLFK�DUH�UHFRPPHQGHG�IRU

DFFXUDWH�DVVHVVPHQW�RI�WKRVH�ZLWK�('V����&OLQLFLDQV�PD\�KDYH�VRPH�UHVHUYDWLRQV��DOO�FXUUHQW

DYDLODEOH�DSSV�DUH�LQ�WKH�SULYDWH�VHFWRU��WKHUHIRUH�FRQQHFWLQJ�SDWLHQWV�WR�SURIHVVLRQDOV�ZKR�PD\

KDYH�D�VPDOOHU�FOLHQW�SRRO��WKXV��PRUH�WLPH�DYDLODEOH�WR�UHYLHZ�SDWLHQW�SURJUHVV�RQOLQH�DQG

HQJDJH�LQ�PRUH�IUHTXHQW�UHPRWH�FRQVXOWDWLRQV�DW�SDWLHQW�UHTXHVW�WKDQ�ZRXOG�HYHU�EH�SRVVLEOH

ZLWKLQ�WKH�OLPLWDWLRQV�RI�WKH�1+6�ZRUNIRUFH��$QRWKHU�FRQFHUQ�LV�WKDW�WKH�VXJJHVWLRQ�RI�ZRUNLQJ

IURP�KRPH�DQG�D�QHZ�RQOLQH�VHUYLFH�PD\�UDLVH�SUREOHPV�ZLWK�FRQfiGHQWLDOLW\�DV�SDWLHQWV�DQG

KHDOWKFDUH�SURIHVVLRQDOV�ZRXOG�QHHG�WR�HQVXUH�WKH\�DUH�LQ�D�VHFXUH�ORFDWLRQ�DQG�FDQQRW�EH

RYHUKHDUG�ZKHQ�WKH\�HQJDJH�LQ�YLUWXDO�DSSRLQWPHQWV�RU�WHOHSKRQH�FRQVXOWDWLRQV�

2Q�EDODQFH��LW�LV�HYLGHQW�WKDW�D�QHZ�WHFKQRORJ\�RI�PHQWDO�KHDOWK�DSSV��LQFOXGLQJ�DSSV�IRU

WKRVH�ZLWK�('V��LV�DQ�H[SDQGLQJ�PDUNHW��7KHVH�DSSV�DSSHDU�GHVLUDEOH�WR�WKRVH�VHHNLQJ�KHOS

DQG�DUH�OLNHO\�WR�EH�XVHG�ZKHWKHU�HQGRUVHG�E\�WKH�1+6�RU�QRW��,Q�OLQH�ZLWK�SDWLHQW�FHQWUHG�FDUH�

LW�ZRXOG�EH�SUDJPDWLF�WR�DFFHSW�WKDW�VXFK�DSSV�DUH�OLNHO\�WR�EH�XVHG��DQG�WKDW�WKHUH�LV�DQ

DUJXPHQW�IRU�FUHDWLQJ�RQH�LQ�ZKLFK�HYLGHQFH�EDVHG�PHWKRGV��FRUUHFW�LQIRUPDWLRQ�DQG�DGHTXDWH

SULYDF\�SROLFLHV�FDQ�EH�HQVXUHG��,Q�DQ�LGHDO�V\VWHP�ZLWK�DEXQGDQW�UHVRXUFHV��VXFK�DQ

LQQRYDWLRQ�ZRXOG�HOHYDWH�WKH�TXDOLW\�RI�FDUH�DQG�DOORZ�LQFUHDVHG�FRQQHFWLYLW\�EHWZHHQ�SDWLHQWV�

FDUHUV�DQG�KHDOWK�FDUH�SURIHVVLRQDOV��+RZHYHU��D�FRPSUHKHQVLYH�DSS�ZLWK�DOO�IHDWXUHV�GLVSOD\HG

LQ�7DEOH���PD\�QRW�EH�UHDOLVWLF�ZLWKLQ�WKH�1+6�DW�SUHVHQW�DQG�FOLQLFLDQV�PD\�RSSRVH�VRPH

VXJJHVWHG�IHDWXUHV��+RZHYHU��D�VLPSOLfiHG�YHUVLRQ�FRXOG�EH�FUHDWHG�WKHQ�GHYHORSHG�DQG

XSGDWHG�RYHU�D�ORQJHU�SHULRG��7KLV�ZRXOG�QRW�RQO\�DOORZ�IRU�D�VPDOOHU�LQLWLDO�EXGJHW��EXW�IRU

LPSURYHPHQWV�WR�EH�PDGH�LQ�OLQH�ZLWK�XVHU�IHHGEDFN��$�VWDUWLQJ�SRLQW�IRU�VXFK�DQ�DSS�ZRXOG�EH

D�SRUWDO�IRU�SDWLHQWV�DQG�FDUHUV�WR�DFFHVV�LQIRUPDWLRQ�DERXW�('V��ORFDO�WHDPV��XSFRPLQJ

DSSRLQWPHQWV�DQG�GRFXPHQWV��,Q�D�GLJLWDO�DJH��LW�LV�WLPH�IRU�PHQWDO�KHDOWKFDUH�WR�HPEUDFH�WKH

WHFKQRORJLHV�ZH�WDNH�IRU�JUDQWHG�LQ�HYHU\�RWKHU�DVSHFW�RI�OLIH�

3FGFSFODFT�PO�SFRVFTU



'SPN�%S�4ZFE�"INBE��&TTBZ�1SJ[F�3VOOFS�VQ�����

*OUSPEVDUJPO

,Q�DQ�HUD�FKDUDFWHULVHG�E\�WKH�UHOHQWOHVV�SXUVXLW�RI�DQ�LGHDOLVHG�ERG\�LPDJH��WKH�SUHYDOHQFH�RI

HDWLQJ�GLVRUGHUV�KDV�HPHUJHG�DV�D�FULWLFDO�SXEOLF�KHDOWK�FRQFHUQ�LQ�WKH�8QLWHG�.LQJGRP��7KHVH

PXOWLIDFHWHG�DQG�RIWHQ�GHELOLWDWLQJ�FRQGLWLRQV�DUH�WKRXJKW�WR�DIIHFW�XS�WR������PLOOLRQ�SHRSOH�LQ

WKH�8.���ZLWK�PRUWDOLW\�UDWHV�WZLFH�DV�KLJK�WKDW�WKH�JHQHUDO�SRSXODWLRQ��DQG�ZLWK�ORZ�UHFRYHU\

UDWHV�IRU�LOOQHVVHV�OLNH�$QRUH[LD�1HUYRVD��$1��DQG�%XOLPLD�1HUYRVD��%1��RI�ZKLFK�����DQG

a����UHVSHFWLYHO\�ZLOO�QHYHU�IXOO\�UHFRYHU���0RUHRYHU��UHFHQW�UHVHDUFK�VKRZV�WKDW�HDWLQJ

GLVRUGHUV�KDYH�EHHQ�VLJQLfiFDQWO\�H[DFHUEDWHG�E\�WKH�RQVHW�RI�&29,'������WKRXJKW�WR�EH�FDXVHG

E\�GLPLQLVKHG�DFFHVV�WR�KHDOWK\�FRSLQJ�PHFKDQLVPV��DQG�GLPLQLVKHG�WUHDWPHQW�DFFHVV��+RZHYHU�

WKH�G\QDPLF�fiHOG�RI�HDWLQJ�GLVRUGHUV�KDV�PDQ\�QHZ�UHVHDUFK�SURJUDPPHV�WKDW�DUH�EHLQJ

HVWDEOLVKHG�DQG�WKLV�HVVD\�LV�LQWHQGHG�WR�RXWOLQH�KRZ�SKDUPDFRORJLFDOO\�DVVLVWHG

SV\FKRWKHUDSHXWLF�XVHV�RI�SV\FKHGHOLFV�FRXOG�VHUYH�DV�D�JURXQGEUHDNLQJ�LQQRYDWLRQ�LQ�SDWLHQW

DQG�FDUHU�RXWFRPHV�

7KH�PRVW�FRPPRQ�FRQGLWLRQV�XQGHU�WKH�XPEUHOOD�RI�HDWLQJ�GLVRUGHUV�DUH�%1��$1�DQG

%LQJH�(DWLQJ�'LVRUGHU��%('���7KHVH�FRQGLWLRQV�DUH�GLVWLQFW��EXW�KDYH�D�IHZ�VKDUHG

FKDUDFWHULVWLFV�VXFK�DV�D�SUHGLOHFWLRQ�WRZDUGV�ULJLG�WKLQNLQJ���HPRWLRQDO�G\VUHJXODWLRQ��	�QHJDWLYH

DIIHFWLYLW\���LGHQWLW\�G\VIXQFWLRQ��DQG�D�VHQVH�RI�GHWDFKPHQW���7DNLQJ�WKH�FRQGLWLRQ�RI�$1�DV�DQ

H[DPSOH��WKH�¶9LFLRXV�flRZHU·�PRGHO�RI�$1���)LJ����OLVWV�VRPH�RI�WKH�PDLQWDLQLQJ�IDFWRUV�EHKLQG

$1�DV�EHLQJ�$1�LGHQWLW\�IRUPDWLRQ��LQflH[LEOH�WKLQNLQJ�DQG�GLIfiFXOW\�ZLWK�HPRWLRQ��'LIIHUHQW

HDWLQJ�GLVRUGHUV�KDYH�DOVR�EHHQ�VKRZQ�WR�EH�FRQQHFWHG�WR�RWKHU�SV\FKR�VRFLDO�LVVXHV��ZLWK�$1

OLQNHG�ZLWK�2&'�DQG�VRFLDO�LVVXHV��DQG�%1�OLQNHG�ZLWK�$'+'�



)LJ��

1TZDIFEFMJDT

3V\FKHGHOLFV�VXFK�DV�SVLORF\ELQ�DQG�O\VHUJLF�DFLG�GLHWK\ODPLGH��DUH�FRPPRQO\�XVHG

UHFUHDWLRQDO�GUXJV�LQ�WKH�8.�WKDW�DUH�NQRZQ�WR�KDYH�SURIRXQG�HIIHFWV�RQ�FRJQLWLRQ��SHUFHSWLRQ

DQG�HPRWLRQV��6SLULWXDO�DQG�PHDQLQJIXO�H[SHULHQFHV�DUH�RIWHQ�UHSRUWHG�ZKHQ�WDNLQJ�WKHVH�GUXJV�

DQG�WKH\�KDYH�EHHQ�SHUHQQLDOO\�XVHG�DV�PHGLFDWLRQV�ZLWK�FURVV�FXOWXUDO�RULJLQV��7KHVH�GUXJV�

KRZHYHU��IROORZLQJ�XQHWKLFDO�DQG�FRYHUW�XVDJH�LQ�WKH�����V�EHFDPH�EDQQHG�VXEVWDQFHV�LQ�WKH

�����81�&RQYHQWLRQ�RQ�'UXJV��OHDGLQJ�WR�D�ORQJ�WHUP�GURXJKW�RI�UHVHDUFK�DQG�DFDGHPLF

LQWHUHVW��KDUGHQHG�E\�VRFLR�SROLWLFDO�DWWLWXGHV�E\�:HVWHUQ�SRZHUV�DERXW�WKH�´ZDU�RQ�GUXJVµ�

'HVSLWH�WKLV��SV\FKHGHOLFV��LQ�WKH�PRGHUQ�GD\��SUHVHQW�DQ�LQWHUHVWLQJ�WUDQVGLDJQRVWLF�WKHUDSHXWLF

DYHQXH��HVSHFLDOO\�IRU�WKH�WUHDWPHQW�RI�HDWLQJ�GLVRUGHUV��SRWHQWLDOO\�OLQNHG�WR�PDQ\�RI�WKH

DIRUHPHQWLRQHG�VKDUHG�WUDLWV�RI�WKRVH�GLVRUGHUV��%UDLQ�LPDJLQJ�VWXGLHV�RI�LQGLYLGXDOV�ZLWK�$1

REVHUYHG���+7�DOWHUDWLRQV��DQG�VSHFLfiFDOO\�ORZHU���+7�$�ELQGLQJ�LQ�SDUWV�RI�WKH�IURQWDO��SDULHWDO

DQG�RFFLSLWDO�FRUWLFHV���,Q�SV\FKHGHOLF�GUXJV��WKH���+7�$�UHFHSWRU�VLJQDOOLQJ�WKDW�RFFXUV�LV

WKRXJKW�WR�EH�WKH�FDXVH�RI�ORZHUHG�ULJLG�WKLQNLQJ��DQG�JUHDWHU�HPRWLRQDO�UHOHDVH��LQGXFLQJ�D



SRVLWLYH�PRRG�DQG�FRPEDWWLQJ�GHWDFKPHQW�DQG�HPRWLRQDO�G\VUHJXODWLRQ��DV�ZHOO�DV�LQFUHDVLQJ

QHXURSODVWLFLW\��)LJ�����7KLV�VHUYHV�LQ�FRQWUDVW�WR�665,V��IRU�H[DPSOH��ZKLFK�SULPDULO\�XVH���+7�$

UHFHSWRU�VLJQDOOLQJ�WR�GHFUHDVH�DQ[LHW\��EXW�DOVR�LQFUHDVH�HPRWLRQDO�EOXQWLQJ��SRWHQWLDOO\

PDLQWDLQLQJ�WKH�HPRWLRQDO�ZLWKGUDZDO�DQG�VHQVH�RI�GHWDFKPHQW�H[SHULHQFHG�E\�SDWLHQWV�

$OWKRXJK�WKHVH�ERWK�LQGXFH�SRVLWLYH�PRRG�DQG�ZHOOEHLQJ��FRPSDULQJ�WKH�VLGH�HIIHFW�SURfiOHV��WKH

OHQJWK�RI�WUHDWPHQW�DQG�WKH�HPRWLRQDO�EOXQWLQJ�RI�665,V�ZLWK�WKH�HPRWLRQDO�UHOHDVH�RI

SV\FKHGHOLFV��WKH�SV\FKHGHOLF�GUXJV�SUHVHQW�D�VDIHU��DQG�SRVVLEO\�PRUH�HIIHFWLYH�DOWHUQDWLYH��7KLV

LV�HVSHFLDOO\�WKH�FDVH�LQ�WKH�WUHDWPHQW�RI�%1��ZKHUH�665,V�DUH�RFFDVLRQDOO\�XVHG��)XUWKHUPRUH

SV\FKHGHOLF�GUXJV�KDYH�EHHQ�NQRZQ�WR�FDXVH�D�SKHQRPHQRQ�QDPHG�´HJR�GLVVROXWLRQµ�ZKHUHE\

WKH�GLVWLQFWLRQ�EHWZHHQ�VHOI�UHSUHVHQWDWLRQ�DQG�REMHFW�UHSUHVHQWDWLRQ�LV�EOXUUHG��ZKLFK�LV�NQRZQ

WR�KDYH�SURIRXQG�HIIHFWV�RQ�LGHQWLW\�IRUPDWLRQ��NH\�LQ�WKH�PDLQWHQDQFH�RI�$1��3DWLHQWV�ZLWK�$1

IUHTXHQWO\�UHSRUW�WKDW�WKHLU�VHOI�LPDJH�LV�LQWLPDWHO\�LQWHUWZLQHG�ZLWK�WKH�GLDJQRVLV�VWDWH�RI

DQRUH[LD��DQG�WKHLU�DQRUH[LF�LGHQWLW\�JLYHV�WKHP�PHDQLQJ�DQG�SXUSRVH��3V\FKHGHOLFV�PD\�H[HUW�WKH

SLYRWDO�IRUFH�LQ�VKLIWLQJ�WR�D�EURDGHU��GHSHUVRQDOLVHG�YLHZSRLQW�IURP�WKLV�LQWULFDWHO\�LQWHUZRYHQ

LGHQWLW\��ZKLFK�FRXOG�SRWHQWLDOO\�OHDG�WR�WKH�GLVUXSWLRQ�RI�WKLV�FRJQLWLYH�DVVRFLDWLRQ��,Q�WKH

EXUJHRQLQJ�SV\FKHGHOLF�OLWHUDWXUH��WKLV�SKHQRPHQRQ�LV�QDPHG�´5(%86µ��PHDQLQJ�UHOD[HG�EHOLHIV

XQGHU�SV\FKHGHOLFV

)LJ��

3V\FKHGHOLFV�FRXOG�DOVR�KDYH�DQ�LPSDFW�RQ�FDUHUV��ZKR�URXWLQHO\�UHSRUW�HPRWLRQDO



GLVWDQFH�	�LQWLPDF\�DV�EHLQJ�DPRQJ�WKH�WRXJKHVW�LVVXHV�WR�PDQDJH��2QH�FDUHU�VDLG�

´:H�XVHG�WR�KDYH�D�UHDOO\�FORVH�UHODWLRQVKLS�DQG�QRZ�DOO�RI�D�VXGGHQ�,�FDQ
W�KDYH�WKDW�UHODWLRQVKLS

ZLWK�KHU��DQG�WKDW�UHDOO\�KXUWV��,�fiQG�WKDW�YHU\�VDG�µ

3V\FKHGHOLFV�KDYH�WKH�SRWHQWLDO�WR�UHPHGLDWH�WKLV�HOHPHQW�RI�WKH�FDUHU
V�UHODWLRQVKLS�ZLWK

WKHLU�ZDUG��WKURXJK�KHLJKWHQHG�HPRWLRQDO�UHOHDVH�ZKLFK�KDV�EHHQ�VKRZQ�WR�IDFLOLWDWH

H[WUDYHUVLRQ��VRFLDO�RSHQQHVV�DQG�WKH�IRVWHULQJ�RI�VRFLDO�ERQGV��)XUWKHUPRUH��SV\FKHGHOLFV�FRXOG

IDFLOLWDWH�IDPLO\�EDVHG�WKHUDS\�PRGDOLWLHV�E\�LQFUHDVLQJ�FRJQLWLYH�flH[LELOLW\�LQ�SDWLHQWV�DQG

WKHUHE\�PDNLQJ�WKH�SDWLHQW�PRUH�VXJJHVWDEOH��DPHQDEOH�WR�DGYLFH�DQG�SRVLWLYH�HQFRXUDJHPHQW�

1SFWJPVT�$MJOJDBM�3FTFBSDI�PO�1TZDIFEFMJDT

3UHOLPLQDU\�GDWD�RQ�WKH�DEXVH�SRWHQWLDO�RI�VHOI�DGPLQLVWUDWLRQ�RI�SV\FKHGHOLF�GUXJV�VKRZ

WKDW�WKH�DEXVH�OLDELOLW\�LV�QHJOLJLEOH����DQG�WKHUHIRUH�FRXOG�SUHVHQW�D�VDIH�DOWHUQDWLYH�WR�FXUUHQW

RIIHULQJV��VXFK�DV�WKH�KLJK�GRVH�665,V�RFFDVLRQDOO\�XVHG�LQ�%1�PDQDJHPHQW��:LWK�UHVSHFW�WR

RWKHU�PHQWDO�KHDOWK�FRQGLWLRQV��0'0$�KDV�DOUHDG\�VKRZQ�SURPLVLQJ�UHVXOWV�LQ�WKH�WUHDWPHQW�RI

376'��ZLWK���GRVHV�RI�0'0$�DQG�SV\FKRORJLFDO�VXSSRUW�IRXQG�WR�KDYH�ODVWLQJ�EHQHfiWV��

PRQWKV�DIWHU�WUHDWPHQW��3VLORF\ELQ�KDV�EHHQ�VKRZQ�LQ�D������VWXG\�WR�EH�DW�OHDVW�DV�HIIHFWLYH�DV

HVFLWDORSUDP�LQ�WUHDWLQJ�PDMRU�GHSUHVVLYH�GLVRUGHU����0''���,Q�WKH�WZR�DUP�GRXEOH�EOLQG

SODFHER�FRQWUROOHG�WULDO�RQH�JURXS�ZDV�JLYHQ�D�W\SLFDO�GRVH�RI���ZHHNV�GDLO\�HVFLWDORSUDP��DQG�WKH

RWKHU�ZDV�JLYHQ�MXVW�WZR�GRVHV�RI�SVLORF\ELQ��ZLWK�WKH�VLGH�HIIHFW�SURfiOH�EHLQJ�VLJQLfiFDQWO\�EHWWHU

LQ�SVLORF\ELQ��,Q�DQ�DQDO\VLV�RI�D�SUHYLRXV������VWXG\�SXEOLVKHG�LQ�WKH�/DQFHW��SVLORF\ELQ�ZDV

IRXQG�WR�EH�WKH�PRVW�HIfiFDFLRXV�VLQJOH�GRVH�WUHDWPHQW�HYHU����ZKLFK�LQ�DQ�HUD�RI�FKURQLF

DQWLGHSUHVVDQW�SUHVFULSWLRQV��RIIHUV�D�PXFK�QHHGHG�DOWHUQDWLYH��7KH�JURZLQJ�HYLGHQFH�IRU

WUDQVGLDJQRVWLF�HIfiFLHQF\�ZLWK�FRQGLWLRQV�VXFK�DV�GHSUHVVLRQ��DQ[LHW\��376'�DQG�DGGLFWLRQ�

VKRZV�SURPLVH�IRU�SV\FKHGHOLFV
�H[WHQVLELOLW\�LQWR�WKH�GRPDLQ�RI�HDWLQJ�GLVRUGHU��HVSHFLDOO\�%1

DQG�$1�JLYHQ�WKHLU�SURYHQ�OLQN�ZLWK�GHSUHVVLRQ����$OWKRXJK�WKH�VSHFLfiF�HYLGHQFH�IRU�HDWLQJ

GLVRUGHUV�DQG�SV\FKHGHOLFV�LV�LQ�LWV�LQIDQF\��WKH�UHVXOWV�RI�D�UHFHQW�SLORW�VWXG\�KDYH�EHHQ

SXEOLVKHG��VKRZLQJ����PJ�SVLORF\ELQ�DQG�SV\FKRWKHUDS\�LQ�SDWLHQWV�ZLWK�$1�OHDGLQJ�WR�D

VLJQLfiFDQW�UHGXFWLRQ�LQ�WKH�(DWLQJ�'LVRUGHU�([DPLQDWLRQ��('(��VFDOH�IURP�����WR�����DIWHU���

GD\V��DV�ZHOO�DV�JOREDO�UHGXFWLRQV�LQ�DQ[LHW\�DQG�GHSUHVVLRQ�XS�WR����GD\V�DIWHU����VXSSRUWHG�E\

DQRWKHU�VWXG\�VKRZLQJ�UHGXFWLRQ�LQ�GHSUHVVLYH�V\PSWRPV��DQG�LQFUHDVHV�LQ�ZHOOEHLQJ�DIWHU��

ZHHNV��)LJ�����7KUHH�PRUH�FOLQLFDO�WULDOV�RQ�WKH�HIIHFWV�RI�SVLORF\ELQ�RQ�DQRUH[LD�DQG�ELQJH�HDWLQJ

GLVRUGHU�DUH�RQJRLQJ��ZLWK�RQH�EHLQJ�FRPSOHWHG�UHFHQWO\�


















