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'LDEHWHV6LVWHUV��D�QRQ�
SURILW�RUJDQL]DWLRQ�ZKLFK
RIIHUV�D�UDQJH�RI�
HGXFDWLRQ�DQG�VXSSRUW�
VHUYLFHV�WR�KHOS�ZRPHQ�RI�
DOO�DJHV�ZLWK�DOO�W\SHV�RI�

GLDEHWHV�OLYH�KHDOWKLHU��IXOOHU�OLYHV��

$1*(/$�
)25'��3K'��
06: LV�WKH�KHDOWK�
SURJUDPV�PDQDJHU�IRU�
WKH�EODFN�ZRPHQ·V�KHDOWK�
LPSHUDWLYH��D�QDWLRQDO�
QRQ�SURILW�RUJDQL]DWLRQ�

WKDW�ZRUNV�WR�LPSURYH�WKH�KHDOWK�DQG�ZHOOQHVV�
RI�%ODFN�ZRPHQ�DFURVV�WKH�
FRXQWU\��

$'(/,7$�
&$178��3K'��
51 LV�D�OHDGHU��
UHVHDUFKHU��DQG�QXUVH�

HGXFDWRU�DW�WKH�8QLYHUVLW\�RI�7H[DV�+HDOWK�
6FLHQFH�&HQWHU ² 6DQ�$QWRQLR� DQG�D�PHPEHU�
RI�WKH�QDWLRQDO�DVVRFLDWLRQ�RI�+LVSDQLF�QXUVHV�

(9(/<1�
6$9,'2 LV�D�PHPEHU�
RI�'LDEHWHV6LVWHUV�DQG�D�
SDWLHQW�OLYLQJ�ZLWK�GLDEHWHV�

.$5(1�
*5$))(2 LV�WKH
'LDEHWHV6LVWHUV9RLFHV�
RQOLQH�PRGHUDWRU��OHDGV�
WKH�PRQWKO\�YLUWXDO�SRGV�
VXSSRUW�PHHWLQJV�IRU
'LDEHWHV6LVWHUV��DQG�LV�D�

SDWLHQW�OLYLQJ�ZLWK�GLDEHWHV��
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LQ *UHHQVERUR��1&�DQG�D�SDWLHQW�
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0$5&<�),7=�
5$1'2/3+��'2��
03+ LV�WKH�PDQDJHU�RI�
UHVHDUFK�RSHUDWLRQV�DW�
3DWLHQWV/LNH0H��D�ZHEVLWH�
ZKHUH�SHRSOH FDQ�VKDUH�WKHLU�

KHDOWK�GDWD��WUDFN�WKHLU�SURJUHVV��KHOS�RWKHUV��
DQG�FKDQJH�PHGLFLQH�IRU�JRRG�
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*$/$*+(5�
03+��06 LV�IRUPHU�
VFLHQWLILF SURJUDPV
PDQDJHU�IRU�WKH�6RFLHW\�IRU�
:RPHQ·V�+HDOWK

5HVHDUFK��D�QDWLRQDO�QRQ�SURILW�DQG�WKRXJKW
OHDGHU�LQ UHVHDUFK�RQ�VH[�GLIIHUHQFHV�LQ
KHDOWK�DQG�GLVHDVH�



29(59,(:
(QJDJLQJ�ZRPHQ�OLYLQJ�ZLWK�GLDEHWHV�LV�FUXFLDO�
WR�LQIRUP�DQG�LPSURYH�SDWLHQW�FHQWHUHG�UHVHDUFK��
DGYRFDF\�DQG�KHDOWKFDUH�GHOLYHU\��:RPHQ�ZLWK�
GLDEHWHV�DUH�DQ�LPSRUWDQW��KLJK�ULVN�SRSXODWLRQ�
ZLWK�XQLTXH�KHDOWK�FRQFHUQV�DFURVV�WKH�OLIH�
FRXUVH� UHSURGXFWLYH�KHDOWK�WR�SUHJQDQF\�WR
PHQRSDXVH��HOGHU�\HDUV�DQG�EH\RQG��

'LDEHWHV6LVWHUV��D�QDWLRQDO�QRQ�SURILW�
RUJDQL]DWLRQ�UHSUHVHQWLQJ�ZRPHQ�ZLWK�DOO�W\SHV�RI�GLDEHWHV��SDUWQHUHG�ZLWK�D�
GLYHUVH�6WDNHKROGHU�$GYLVRU\�%RDUG��FOLQLFDO�UHVHDUFKHUV�IURP�WKH�-RKQV�+RSNLQV�
8QLYHUVLW\�DQG�WKH�8QLYHUVLW\�RI�1RUWK�&DUROLQD�DW�&KDSHO�+LOO� DQG�7UXVW1HW0'��
DQ�HVWDEOLVKHG�LQQRYDWLYH�WHDP�RI�ZHEVLWH�GHYHORSHUV��WR�GHYHORS��UHILQH� DQG�ODXQFK�
'LDEHWHV6LVWHUV9RLFHV��'LDEHWHV6LVWHUV9RLFHV�LV�DQ�RQ�OLQH�QDWLRQDO�FRPPXQLW\�IRU�
ZRPHQ�ZLWK�GLDEHWHV�WR�HQJDJH�ZLWK�RQH�DQRWKHU�DQG�VKDUH�WKHLU SHUVSHFWLYHV�RQ�
KRZ�WR�LPSURYH�WKHLU�FDUH�WKURXJK�SDWLHQW�FHQWHUHG�UHVHDUFK�DQG�KHDOWK�VHUYLFHV�
GHOLYHU\��

,Q�WKLV�UHSRUW� ZH�

'HVFULEH�WKH�SURFHVV�IRU�GHYHORSLQJ�WKH�RQOLQH�FRPPXQLW\�ZLWK�IHHGEDFN�IURP�
RXU�6WDNHKROGHU�$GYLVRU\�%RDUG

6XPPDUL]H RXU�PHWKRGV�IRU�HQJDJLQJ�ZRPHQ�ZLWK�GLDEHWHV�WR�MRLQ�WKH�
ZHEVLWH�DQG�UHVHDUFK�VWXG\

&KDUDFWHUL]H WKH�XVH�DQG�WKH�XVHUV�RI�'LDEHWHV6LVWHUV9RLFHV�RQOLQH�
FRPPXQLW\�GXULQJ�WKH�SLORW�VWXG\ SKDVH�RYHU���PRQWKV

+LJKOLJKW�SULRULW\�WRSLFV�IRU�UHVHDUFK�DQG�DGYRFDF\�WKDW�ZHUH�IUHTXHQWO\�
GLVFXVVHG�RQ�WKH�VLWH E\�VWXG\ SDUWLFLSDQWV�
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%$&.*5281'
:RPHQ�ZLWK�GLDEHWHV�KDYH�XQLTXH�KHDOWK�FRQFHUQV
'LDEHWHV�LV�FRPPRQ�LQ�ZRPHQ�DQG�LWV�SUHYDOHQFH�LV�LQFUHDVLQJ�DORQJ�ZLWK�WKH�
REHVLW\�HSLGHPLF������'HVSLWH�WKH�KLJK�SUHYDOHQFH�RI�GLDEHWHV�LQ�ZRPHQ��WKHUH�LV�
OLPLWHG�HYLGHQFH�DERXW�ZKDW�ZRPHQ�LGHQWLI\�DV�WKHLU�KLJKHVW�SULRULW\�UHVHDUFK�DQG�
KHDOWKFDUH�QHHGV�

7\SH���DQG���GLDEHWHV�DUH�DVVRFLDWHG�ZLWK�PXOWLSOH�FRPSOLFDWLRQV�LQFOXGLQJ�
FDUGLRYDVFXODU�GLVHDVH��QHSKURSDWK\��NLGQH\�GLVHDVH�DQG�IDLOXUH���SHULSKHUDO�
QHXURSDWK\��SDLQ�DQG�QXPEQHVV�LQ�KDQGV�DQG�IHHW���DQG�UHWLQRSDWK\��H\H�GLVHDVH�
DQG�EOLQGQHVV�������:RPHQ�DUH�GLVSURSRUWLRQDWHO\�DIIHFWHG�E\�GLDEHWHV��ZLWK�JUHDWHU�
ULVN�RI�KHDUW�DWWDFN�DQG�VWURNH�FRPSDUHG�ZLWK�PHQ�ZLWK�GLDEHWHV��������/LWWOH�
UHVHDUFK�KDV�DGGUHVVHG�WKH UHDVRQV�IRU�WKHVH�VH[�GLIIHUHQFHV��LQFOXGLQJ�GLVSDULWLHV�
LQ�DFFHVV�WR�FDUH�DQG�GLDJQRVWLF�WHVWLQJ��DQG�GLIIHUHQWLDO�EHQHILWV�RU�UHFHLSW�RI�
SUHYHQWLYH�WUHDWPHQWV��H�J��VWDWLQV�WR�SUHYHQW�VWURNH�DQG�KHDUW�DWWDFN�������
&RPSDUHG�WR�ZRPHQ�ZLWKRXW�GLDEHWHV��ZRPHQ�ZLWK�GLDEHWHV�KDYH�XQLTXH�KHDOWK�
FRQFHUQV�DFURVV�WKHLU�OLIH�FRXUVH��LQFOXGLQJ�SUHFRQFHSWLRQ�KHDOWK��SUHJQDQF\�DQG�
SRVWSDUWXP�FDUH��DQG�WKH�WUDQVLWLRQ�LQWR�PHQRSDXVH��:RPHQ�ZLWK�GLDEHWHV�
H[SHULHQFH�KLJKHU�UDWHV�RI�HDWLQJ�GLVRUGHUV��SUHJQDQF\�FRPSOLFDWLRQV�DQG�DGYHUVH�
RXWFRPHV��DQG�VH[XDO�G\VIXQFWLRQ���������$GGLWLRQDOO\��ZRPHQ�ZLWK�D�KLVWRU\�RI�
JHVWDWLRQDO�GLDEHWHV�PHOOLWXV�DUH�DW�KLJK�ULVN�IRU�GHYHORSLQJ�W\SH���GLDEHWHV�
IROORZLQJ�WKHLU�SUHJQDQFLHV�������

(QJDJLQJ�SDWLHQWV�LV�FULWLFDO�IRU�SDWLHQW�FHQWHUHG�UHVHDUFK
(QJDJLQJ�SDWLHQWV�DERXW�ZKDW�LV�PRVW�LPSRUWDQW�WR�WKHP�LV�FUXFLDO WR�GLUHFW�
UHVHDUFKHUV��FRQVXPHU�RUJDQL]DWLRQV��SROLF\�PDNHUV��KHDOWK�V\VWHPV�OHDGHUV� DQG�
IXQGHUV�WRZDUG�FOLQLFDO�UHVHDUFK�DQG�KHDOWK�V\VWHP�LPSURYHPHQWV�WKDW�DUH�SDWLHQW�
FHQWHUHG�DQG�PHDQLQJIXO ������7KHUH�LV�DQ�XUJHQW�QHHG�WR�UHTXHVW�DQG�HOLFLW�
IHHGEDFN�IURP�SDWLHQWV�LQ�D�PDQQHU�WKDW�ZLOO�RSWLPL]H�WLPH�DQG�UHVRXUFHV�DQG�
HQKDQFH�SDUWQHUVKLSV��7HFKQRORJ\�LQYROYLQJ SDWLHQWV��GRFWRUV��DQG�RWKHU�KHDOWKFDUH�
SURYLGHUV��FURZGVRXUFLQJ��WKHLU�WKLQNLQJ�DERXW�WRSLFV�RI�LQWHUHVW��UHVHDUFK� DQG�
KHDOWKFDUH�SULRULWLHV�LV�FXUUHQWO\�DYDLODEOH�XVLQJ�:HE�����WHFKQRORJ\��7KHUH�LV�D�
QHHG�IRU SDWLHQW�FHQWHUHG�DGYRFDF\�RUJDQL]DWLRQV�WR�XVH�ZHE�EDVHG�WRROV�WR�HQJDJH�
WKHLU�VWDNHKROGHUV�LQ�WKH�UHVHDUFK SURFHVV���

'LDEHWHV6LVWHUV9RLFHV��$Q�RQOLQH�FRPPXQLW\�IRU�ZRPHQ�WR�
VKDUH�UHVHDUFK�DQG�KHDOWKFDUH�SULRULWLHV
7KLV�UHSRUW�LV�D�SURGXFW�RI VWURQJ�SDUWQHUVKLSV�EHWZHHQ�ZRPHQ·V�KHDOWK�DQG�
GLDEHWHV�UHVHDUFKHUV��'LDEHWHV6LVWHUV��7UXVW1HW0'��DQG�WKH�6WDNHKROGHU�$GYLVRU\�
%RDUG�PHPEHUV�WR�VKDUH�D�FRPPRQ�YLVLRQ�IRU�SURYLGLQJ�D�YRLFH�IRU�ZRPHQ�ZLWK�
GLDEHWHV�WR�LQIRUP�IXWXUH�UHVHDUFK�DQG�KHDOWKFDUH�SULRULWLHV��
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7KURXJK�WKHVH�SDUWQHUVKLSV��RXU�WHDP�FUHDWHG�DQ�LQWHUDFWLYH��HQJDJLQJ�ZHEVLWH�IRU�
ZRPHQ�ZLWK�GLDEHWHV�WR�SURYLGH�SHUVSHFWLYH�RQ�ZKDW�LV�LPSRUWDQW�IRU�UHVHDUFK�DQG�
KHDOWKFDUH�WR�LPSURYH�WKHLU�KHDOWK�DQG�VRFLDO�DQG�HPRWLRQDO�ZHOO�EHLQJ��

7KLV�RQOLQH�FRPPXQLW\�LV�FDOOHG�'LDEHWHV6LVWHUV9RLFHV� ,Q�WKLV�UHSRUW�ZH�ILUVW
GHVFULEH�WKH�SURFHVV�IRU�GHYHORSLQJ�WKH�RQOLQH�FRPPXQLW\�ZLWK�IHHGEDFN�IURP�RXU�
6WDNHKROGHU�$GYLVRU\�%RDUG��:H�WKHQ�VXPPDUL]H�DQG�SURYLGH�UHVXOWV�IRU�WKH�VL[�
PRQWK�SLORW�VWXG\��LQFOXGLQJ�RXU�PHWKRGV�IRU�HQJDJLQJ�ZRPHQ�ZLWK�GLDEHWHV�WR�MRLQ�
WKH�ZHEVLWH�DQG�UHVHDUFK�VWXG\��FKDUDFWHUL]LQJ�WKH�ZHEVLWH�XVHUV�DQG�WKHLU�RQOLQH�
ZHEVLWH�XVDJH DQG�HQJDJHPHQW�RYHU���PRQWKV DQG�ILQDOO\��VKDULQJ�WKH�KLJK�SULRULW\�
WRSLFV�WKDW�WKH�RQOLQH�FRPPXQLW\�LGHQWLILHG�DV�LPSRUWDQW�IRU UHVHDUFK�DQG�DGYRFDF\�
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0(7+2'6
7KH�6WDNHKROGHU�$GYLVRU\�%RDUG�&RPSRVLWLRQ

$�FRUQHUVWRQH RI WKH�GHYHORSPHQW�DQG�ODXQFK�RI�'LDEHWHV6LVWHUV9RLFHV ZDV�WKH�
LQSXW DQG FRQVWUXFWLYH�IHHGEDFN IURP�WKH�PHPEHUV�RI�RXU�VWDNHKROGHU�DGYLVRU\�
ERDUG��:H�EHOLHYH�WKH�GLYHUVH�H[SHULHQFHV��SHUVSHFWLYHV�DQG�LQFUHGLEOH�NQRZOHGJH�
UDQJH�RI�RXU�VWDNHKROGHU�DGYLVRU\�ERDUG PHPEHUV�UHIOHFWV�WKH�VWXG\·V�FRPPLWPHQW�
WR�PHDQLQJIXO��DXWKHQWLF�VWDNHKROGHU�LQSXW�LQ�WKH�SODQQLQJ�DQG�FRQGXFW�RI�WKH�
'LDEHWHV6LVWHUV9RLFHV�SURMHFW��$V�VKRZQ�LQ�7DEOH����PHPEHUV�RI�RXU�ERDUG
UHSUHVHQW���VWDNHKROGHU�JURXSV�LQFOXGLQJ�SDWLHQW�SDUWQHUV��D QDWLRQDO�GLDEHWHV�
DGYRFDF\�RUJDQL]DWLRQ��QDWLRQDO�ZRPHQ·V�KHDOWK�DQG�JHQHUDO�SDWLHQW�DGYRFDF\�
JURXSV� DQG QXUVLQJ�DQG�FRPPXQLW\�EDVHG�UHVHDUFKHUV�LQ�UDFLDO�PLQRULW\�
FRPPXQLWLHV�

7DEOH��� 'LDEHWHV6LVWHUV9RLFHV�6WDNHKROGHU
 $GYLVRU\�%RDUG
3DWLHQW�SDUWQHU�
DGYRFDF\

$QQD�1RUWRQ��/HDG� /HDG�IRU�WKH�6WDNHKROGHU�$GYLVRU\�%RDUG��6$%��
3DWLHQW�OLYLQJ�ZLWK�'LDEHWHV�DQG�&(2�RI�
'LDEHWHV6LVWHUV

+HDOWK�HGXFDWRU��
VRFLDO�ZRUNHU
�$OLDV��WKH�&RDFK¶V�
&RDFK�

$QJHOD�)��)RUG��3K'��06: +HDOWK�3URJUDP�0DQDJHU��%ODFN�:RPHQ¶V�+HDOWK�
,PSHUDWLYH��%+:,���ZZZ�EZKL�RUJ

1XUVH��FRPPXQLW\�
UHVHDUFKHU��
DGYRFDF\

$GHOLWD�&DQWX��3K'��51 1DWLRQDO�$VVRFLDWLRQ�RI�+LVSDQLF�1XUVHV��
$VVRFLDWH�3URIHVVRU��1XUVLQJ��8QLYHUVLW\�RI�7H[DV�
+HDOWK�6FLHQFHV�&HQWHU�6DQ�$QWRQLR

$GYRFDF\��
RUJDQL]DWLRQDO�
OHDGHUVKLS

0DUF\�)LW]�5DQGROSK��'2��
03+

0DQDJHU��5HVHDUFK�2SHUDWLRQV��3DWLHQWV/LNH0H��
SDWLHQWVOLNHPH�RUJ�

$GYRFDF\��
UHVHDUFK

$LPHH�*DOODJKHU��03+��06 )RUPHU�6FLHQWLILF�3URJUDPV�0DQDJHU��6RFLHW\�IRU�
:RPHQ¶V�+HDOWK�5HVHDUFK

3DWLHQW�SDUWQHU .DUHQ�*UDIIHR 3DWLHQW�OLYLQJ�ZLWK�GLDEHWHV��0HPEHU��
'LDEHWHV6LVWHUV��'69RLFHV�RQ�OLQH�PRGHUDWRU

3DWLHQW�SDUWQHU $OHMDQGUD�0DUTXH] 3DWLHQW�OLYLQJ�ZLWK�GLDEHWHV��0HPEHU�
'LDEHWHV6LVWHUV

3DWLHQW�SDUWQHU (YHO\Q�6DYLGR 3DWLHQW�OLYLQJ�ZLWK�GLDEHWHV��0HPEHU��
'LDEHWHV6LVWHUV


6WDNHKROGHU�JURXSV�DUH�EDVHG�RQ�FDWHJRULHV�GHYHORSHG�DV�SDUW�RI�WKH�3&25,�(QJDJHPHQW�5XEULF�
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5ROH�DQG�HQJDJHPHQW�RI�VWDNHKROGHU�DGYLVRU\�ERDUG PHPEHUV
6WDNHKROGHU�$GYLVRU\�%RDUG PHPEHUV�ZHUH�HQJDJHG�LQ�DOO�DVSHFWV�RI�WKH�UHVHDUFK�
VWXG\��LQFOXGLQJ����FUHDWLRQ�RI�WKH�RQ�OLQH�FRPPXQLW\�DQG�GHYHORSPHQW RI�
SDUWLFLSDQW�VWUDWHJLHV�����UHFUXLWPHQW�DQG�HQUROOPHQW�RI�SDUWLFLSDQWV�WR�WKH�RQ�OLQH�
FRPPXQLW\�DQG����GLVVHPLQDWLRQ�RI�UHVHDUFK�UHVXOWV��$IWHU�WKH�LQLWLDO�GHVLJQ�RI�
'LDEHWHV6LVWHUV9RLFHV E\�WKH�ZHE�GHYHORSHUV �7UXVW1HW0'���ZH�VHQW�WKH�
VWDNHKROGHU�DGYLVRU\�ERDUG PHPEHUV PHPEHUV�OLQNV�WR�WKH�ZHEVLWH�WR�H[SORUH�WKH�
XVDELOLW\�DQG�IXQFWLRQDOLW\�RI�WKH�VLWH��:H�WKHQ�FRQGXFWHG�DQ�LQLWLDO�YLGHR�
FRQIHUHQFH FDOO�IRU�WKH�HQWLUH�JURXS�RI�VWDNHKROGHU�DGYLVRU\�ERDUG PHPEHUV
PHPEHUV�IROORZHG�E\�RQH�WR�RQH�YLGHR�FRQIHUHQFH�FDOOV�WR�HQJDJH�LQ�DQ�LQ�GHSWK�
IDVKLRQ�ZLWK�HDFK�LQGLYLGXDO�PHPEHU DQG�JHW�WKHLU�IHHGEDFN�WR�LPSURYH�WKH�VLWH��
7KHVH�FDOOV�ZHUH�DWWHQGHG�E\�PHPEHUV�RI�WKH�UHVHDUFK�WHDP�DQG�WKH�ZHE�
GHYHORSHUV��7KH�VHULHV�RI�FDOOV�ZHUH�FUXFLDO�WR�WKH�GHYHORSPHQW�DQG�UHILQHPHQW�RI�
WKH�RQ�OLQH�FRPPXQLW\��

'HYHORSPHQW�RI�'LDEHWHV6LVWHUV9RLFHV�WKURXJK�LQ�GHSWK�
LQWHUYLHZV�ZLWK�VWDNHKROGHU�DGYLVRU\�ERDUG PHPEHUV
2XU�JRDO�ZDV�WR�
LQWURGXFH�DQ�RQOLQH�
H[SHULHQFH�WKDW�
ZRXOG�DOORZ�ZRPHQ�
ZLWK�DQ\�W\SH�RI�
GLDEHWHV�WR�WUDYHUVH�
WKH�ZHEVLWH�LQ�D�
VHDPOHVV�IDVKLRQ�WR�
DVN�TXHVWLRQV��WDON�
DERXW�WKHLU�
H[SHULHQFHV��RU�MRLQ�
DQ�RQJRLQJ
GLVFXVVLRQ��:H�
FRQGXFWHG�¶KDQGV�
RQ·�VHPL�VWUXFWXUHG�
LQWHUYLHZV�ZLWK�
HDFK�ERDUG�PHPEHU�ZKR�ZHUH�OHG�SULPDULO\�E\�D�WUDLQHG�LQWHUYLHZHU��$NLPL�
6PLWK�QRZ�D�ILUVW�\HDU�SXEOLF�KHDOWK�VWXGHQW�DW�(PRU\�8QLYHUVLW\��DQG�D�PHPEHU�
RI�WKH�UHVHDUFK�WHDP��,QWHUYLHZV�ODVWHG DSSUR[LPDWHO\����PLQXWHV��*HQHUDO�
TXHVWLRQV�ZHUH�SRVHG�WR�HOLFLW�IHHGEDFN�IURP�WKH�ERDUG�PHPEHUV�DQG�LQFOXGHG�WKH�
IROORZLQJ��L��KRZ�HDV\�ZDV�LW�WR�IROORZ�WKH�OD\RXW�RI�WKH�ZHE�EDVHG�SURJUDP��
LQFOXGLQJ�IRQW�VL]H��IRUPDWWLQJ� DQG�HDVH�RI�WUDQVLWLRQ�EHWZHHQ�VFUHHQV��LL��
IXQFWLRQDOLW\�RI�WKH�SURJUDP��DQG�LLL��FODULW\�DQG�FRPSOHWHQHVV�RI�HQUROOPHQW�
LQVWUXFWLRQV�DQG�JXLGDQFH�RQ�KRZ�WR�SURYLGH�FRPPHQWV�RQ�WKH�VLWH��
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'HYHORSPHQW�RI�SDUWLFLSDQW�HQJDJHPHQW�DQG�UH�HQJDJHPHQW�
VWUDWHJLHV�IRU�WKH 'LDEHWHV6LVWHUV9RLFHV RQOLQH�FRPPXQLW\
6WDNHKROGHU�DGYLVRU\�ERDUG PHPEHUV PHPEHUV�ZHUH�DOVR�HQJDJHG�LQ�WKH�
GHYHORSPHQW�RI�VWUDWHJLHV�WR�HQJDJH�DQG�UH�HQJDJH�RQOLQH�SDUWLFLSDQWV���7KH\�
SURYLGHG�FRPPHQWV�DQG�IHHGEDFN�RQ�DOO�UHFUXLWPHQW�PDWHULDOV��:LWK�IHHGEDFN�
IURP�WKH�VWDNHKROGHU�DGYLVRU\�ERDUG PHPEHUV��ZH�FUHDWHG�DQ�´(QJDJHPHQW�
7RRONLWµ�ZKLFK�FRQWDLQHG�)DFHERRN�SRVWV�DQG�7ZLWWHU�WZHHWV WKDW�ZH�KDG�
GHYHORSHG�DQG�ZKLFK�ZHUH�,5%�DSSURYHG�IRU�UHFUXLWPHQW�LQWR�WKH�SLORW�VWXG\��
5HFUXLWPHQW�PDWHULDOV�LQFOXGHG�WKH�IROORZLQJ��

6RFLDO�PHGLD�SURPRWLRQ�WKURXJK )DFHERRN�DQG�7ZLWWHU�DQG�PRQWKO\�H�
QHZVOHWWHUV�IURP�'LDEHWHV6LVWHUV )DFHERRN�SRVWV�ZHUH�ERRVWHG�WR�VKRZFDVH�
WKH�SRVWV�WR�PRUH�XVHUV��FHQWUDOL]LQJ�LW�WR�IHPDOH�XVHUV�LQ�WKH�8QLWHG�6WDWHV�
ZLWK�LQWHUHVWV�LQ�GLDEHWHV�UHOHYDQW�WRSLFV��

3ULQWHG�EURFKXUHV��SRVWHUV� DQG�SRVWFDUGV�ZHUH�GLVWULEXWHG�IRU�LQ�SHUVRQ�
UHFUXLWPHQW��7KHVH�PDWHULDOV�ZHUH�VKDUHG�ZLWK�FKXUFKHV��KHDOWK�FOLQLFV��DQG�
FRQIHUHQFHV��VXFK�DV�:RUOG�'LDEHWHV�'D\�DQG�WKH�$PHULFDQ�'LDEHWHV�
$VVRFLDWLRQ�([SR�LQ�1HZ�<RUN�&LW\�

$�WRRONLW�ZKLFK�LQFOXGHG D�SDUWQHUVKLS�LQYLWDWLRQ��D�GHVFULSWLRQ�RI�
'LDEHWHV6LVWHUV9RLFHV��D�GHVFULSWLRQ�RI�FROODERUDWLYH�RUJDQL]DWLRQV·�PLVVLRQ�
DQG�YLVLRQ�DQG�IXQGLQJ�VRXUFHV��DQG�SURPRWLRQDO�PDWHULDOV�LQFOXGLQJ�IO\HUV�
DQG�SRVWFDUGV� ([DPSOHV�DUH�EHORZ�LQ�)LJXUH���

)LJXUH����([DPSOHV�RI�6RFLDO�0HGLD�DQG�5HFUXLWPHQW�0DWHULDOV�8VHG

7RRONLW3RVWHU)DFHERRN�ERRVW�
�6HH�7DEOH���
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7KH VWDNHKROGHU�DGYLVRU\�ERDUG PHPEHUV DQG�UHVHDUFK�WHDP�GHYHORSHG�DQG�
HPSOR\HG�D�ZLGH�UDQJH�RI�UHFUXLWPHQW�HQJDJHPHQW�VWUDWHJLHV�DQG�DFWLYLWLHV�LQ�D�
FRPPLWWHG�HIIRUW�WR�DWWUDFW�ZRPHQ�WR�WKH�VLWH�DFURVV�DJH��UDFLDO� DQG�VRFLRHFRQRPLF�
VWUDWD��7DEOH�� OLVWV�VHOHFWHG�HQJDJHPHQW�DFWLYLWLHV�E\�PHPEHUV�RI�RXU�VWDNHKROGHU�
DGYLVRU\�ERDUG DQG�UHVHDUFK�WHDP�DLPHG�DW�DGYHUWLVLQJ�WKH�VWXG\�WR�PDQ\�ZRPHQ�
ZLWK�GLDEHWHV�DQG�HQJDJLQJ�WKHP�WR�MRLQ�WKH�FRPPXQLW\��

7DEOH��� 6HOHFW�(QJDJHPHQW�$FWLYLWLHV
6WDNHKROGHU�*URXSV (QJDJHPHQW�W\SH 'HVFULSWLRQ

'LDEHWHV6LVWHUV�/HDGHUVKLS�DQG�&RQVWLWXHQWV
(YHO\Q�6DYLGR 3DWLHQW�OLYLQJ�ZLWK�'LDEHWHV�	�0HPEHU��

'LDEHWHV6LVWHUV
$OHMDQGUD�0DUTXH] 3DWLHQW�OLYLQJ�ZLWK�'LDEHWHV�	�0HPEHU��

'LDEHWHV6LVWHUV
.DUHQ�*UDIIHR 6RFLDO�0HGLD��,Q�

3HUVRQ
'LDEHWHV6LVWHUV9RLFHV�RQOLQH�IRUXP�
PRGHUDWRU�DQG�PDQDJHU�RI�
'LDEHWHV6LVWHUV9RLFHV�7ZLWWHU�DFFRXQW

$QQD�1RUWRQ 6RFLDO�0HGLD��,Q�
3HUVRQ��*XHVW�
SRVWV

/HDG�SURPRWHU�IRU�'LDEHWHV6LVWHUV9RLFHV�LQ�
YDULRXV�HYHQWV�DQG�FRPPXQLW\�
HQJDJHPHQWV

1DWLRQDO�SDWLHQW�DQG�DGYRFDF\�JURXSV�
'LDEHWHV6LVWHUV 7ZLWWHU��)DFHERRN��

:HHNO\�'LJHVW��
0DJD]LQH�
,QWHUYLHZV��-RXUQDO�
DUWLFOHV��*XHVW�
3RVWV��3RGFDVWV

'LDEHWHV6LVWHUV LV�WKH�PDLQ�FRPPXQLW\�
SDUWQHU�IRU�WKH�'69�SURMHFW�DQG�HQJDJHG�LQ�
D�YDULHW\�RI�VRFLDO�PHGLD�VWUDWHJLHV�WR�UHFUXLW�
DQG�UHWDLQ�ZRPHQ�LQ�WKH�VWXG\�

3DWLHQWV/LNH0H :HEVLWH�ZKHUH�SHRSOH�FDQ�VKDUH�WKHLU�
KHDOWK�GDWD�WR�WUDFN�WKHLU�SURJUHVV��KHOS�
RWKHUV��DQG�FKDQJH�PHGLFLQH�IRU�JRRG�

%ODFN�:RPHQ¶V�+HDOWK�
,PSHUDWLYH�%:+,��DQG�DIILOLDWHG�
RUJDQL]DWLRQV��%ODFN�:RPHQ�IRU�
:HOOQHVV��&ROOLQV�:HOOQHVV�
&HQWHU��)XQGDPHQWDO�+HDOWK�
6ROXWLRQV��,QGLDQD�0LQRULW\�+HDOWK�
&RDOLWLRQ��8UEDQ�+HDOWK�
5HVRXUFH�

:HELQDU $�RQH�KRXU�RQOLQH ZHELQDU�ZDV�SURYLGHG�IRU�
WKH�%:+,�1DWLRQDO�'LDEHWHV�3UHYHQWLRQ�
3URJUDP�SDUWQHUV�WR�HQFRXUDJH�SDUWLFLSDWLRQ�
DQG�EX\�LQ�WR�WKH�VWXG\�IURP�HDFK�
RUJDQL]DWLRQ¶V�SDUWLFLSDQWV�
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7DEOH�� FRQWLQXHG� 6HOHFW�(QJDJHPHQW�$FWLYLWLHV
3K\VLFLDQ�JURXSV

81&�'LDEHWHV�&HQWHU�± -RKQ�
%XVH��6XH�.LUNPDQ��/DXUD�<RXQJ

(PDLO��IO\HU�DQG�
EURFKXUH�
GLVWULEXWLRQ

81&�LQYHVWLJDWRUV PHW�ZLWK�81&�'LDEHWHV�
&HQWHU�OHDGHUVKLS�DQG�GHYHORSHG�D�
SDUWQHUVKLS�WR�SURPRWH�WKH�'69�VWXG\�ZLWKLQ�
WKH�'LDEHWHV�&HQWHU�SDWLHQW�SRSXODWLRQ�
WKURXJK�IO\HUV��VRFLDO�PHGLD��DQG�EURFKXUHV�

81&�)DPLO\�0HGLFLQH�± .DWULQD�
'RQDKXH

(PDLO (PDLO�VHQW�WR .DWULQD�'RQDKXH��ZKR�LV�D�
81&�IDPLO\�PHGLFLQH�GRFWRU�VHUYLQJ�ZRPHQ�
ZLWK�GLDEHWHV�LQ�KHU�HYHU\GD\�SUDFWLFH

-RKQ�+RSNLQV�'LDEHWHV�&HQWHU )O\HU
-RKQ�+RSNLQV�&OLQLF )O\HUV�SRVWHG�LQ�

FOLQLF
-+8�LQYHVWLJDWRUV SRVWHG�IO\HUV�DQG�PHW�ZLWK�
VWDII��LQFOXGLQJ�GLHWLFLDQV��WR�GLVFXVV�WKH�
VWXG\

%DOWLPRUH�3RGLDWU\�&OLQLFV�VHUYLQJ�
SHRSOH�ZLWK�GLDEHWHV

)O\HUV�LQ�ZDLWLQJ�
URRPV

-+8�LQYHVWLJDWRUV SURYLGHG�IO\HUV�DW�
UHJLVWUDWLRQ�GHVNV�DQG�LQ�ZDLWLQJ�URRPV

3DWLHQW�5HJLVWULHV�DQG�
FRPPXQLWLHV
3HQQ�6WDWH�352�:HOOQHVV DQG�
1H[W�'�SDWLHQW�SDUWQHUV

/LVWVHUY�(PDLO DQG�
SDWLHQW�SDUWQHU�
ZHELQDU

-+8�LQYHVWLJDWRUV�SUHVHQWHG�WKH�SURMHFW�WR�
SDWLHQW�SDUWQHUV�DW�WKH�3HQQ�6WDWH�1H[W�'�
VWXG\��DQG�WKH\�DGYHUWLVHG�WKH�VWXG\�WKURXJK�
WKHLU�QHZVOHWWHUV

81&�'LDEHWHV�&HQWHU /LVWVHUY�(PDLO 7KH�'LDEHWHV�&HQWHU�VHQW�DQ�HPDLO�
SURPRWLQJ�WKH�'69�VWXG\�WR�RYHU�������
HOLJLEOH�ZRPHQ�ZLWKLQ�LWV�OLVWVHUY�

&RPPXQLW\�DQG�VWDWH�DGYLVRU\�JURXSV
'LDEHWHV�$GYLVRU\�&RXQFLO��1RUWK�
&DUROLQD�&KDSWHU± 5RQQ\�%HOO

(PDLO (PDLO�VHQW�IRU SRWHQWLDO�SDUWQHUVKLS��7KH�
FRXQFLO�ZRUNV�WR�UHGXFH�WKH�EXUGHQ�RI�
GLDEHWHV�WKURXJK�FRRUGLQDWLRQ�DPRQJ�WKH�
PDQ\�VWDNHKROGHUV�LQ�GLDEHWHV�FRQWURO�LQ�
1RUWK�&DUROLQD�

&RPPXQLW\�2UJDQL]DWLRQV
1RUWK�&DUROLQD�&KXUFKHV�%XOOHWLQ 3RVWHG�

$GYHUWLVHPHQW
7HQ�FKXUFKHV�LQ�WKH�1RUWK�&DUROLQD�DUHD�
ZLWK�D�KLVWRU\�RI�SURPRWLQJ�81&�KHDOWK�
LQLWLDWLYHV�DQG�PLQRULW\�KHDOWK�ZHUH�
FRQWDFWHG�WR�SURPRWH�WKH�'69�VWXG\

0DU\ODQG�&KDSWHU�RI�WKH�
$PHULFDQ�'LDEHWHV�$VVRFLDWLRQ�±
5HVHDUFK�&RQIHUHQFH�IRU�3DWLHQWV

,QYLWHG�VPDOO�JURXS�
OHDGHU

-+8�LQYHVWLJDWRUV�VKDUHG�UHVHDUFK�DQG�
ILQGLQJV�ZLWK�SDWLHQWV�DW�D�ORFDO�FRQIHUHQFH�

%DOWLPRUH�$IULFDQ�$PHULFDQ�
&KXUFKHV�LQYROYHG�ZLWK�GLDEHWHV�
UHODWHG�UHVHDUFK�DQG�SURMHFWV

3RVWHG�
$GYHUWLVHPHQW

/RFDO�FKXUFKHV�SRVWHG�IO\HUV�DQG�LQFOXGHG�
EURFKXUHV�LQ�6XQGD\�VHUYLFH�VFKHGXOH�

,QVWLWXWLRQDO�HYHQWV
-RKQV�+RSNLQV�:RUOG�'LDEHWHV�
'D\�

3URYLGHG�
HGXFDWLRQDO�DQG�
VWXG\�PDWHULDOV�DW�
D�7DEOH�

-+8�LQYHVWLJDWRUV�ZHUH�LQYLWHG�WR�VKDUH�
LQIRUPDWLRQ�DERXW�WKH�VWXG\

$PHULFDQ�'LDEHWHV�$VVRFLDWLRQ�
6DQ�'LHJR�&RQIHUHQFH��

0RGHUDWHG�3RVWHU�
6HVVLRQ�E\�$QQD�
1RUWRQ�DQG�:DQGD�
1LFKROVRQ

'LDEHWHV6LVWHUV9RLFHV ZDV�JUDQWHG�D�
PRGHUDWHG�SRVWHU�VHVVLRQ�SUHVHQWDWLRQ��DQG�
PHPEHUV�RI�WKH�WHDP�SUHVHQWHG�ILQGLQJV�WR�
FRQIHUHQFH�DWWHQGHHV�LQ�D����PLQXWH�WDON�
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'LDEHWHV6LVWHUV�SRVWHG�RQ�)DFHERRN�DERXW�WKH�VWXG\ DQG�HDFK�PRQWK�WKH\�´ERRVWHGµ�
WKH�SRVW�WR�LQFUHDVH�WKH�QXPEHU�RI�ZRPHQ�ZKR�VDZ�HDFK�SRVW�

7DEOH��� )DFHERRN�%RRVW�6XPPDU\
%RRVW�'DWH 7DUJHW %RRVW�6WDWLVWLFV
����������� ZRPHQ��DJHV����� ��� ������SHRSOH�UHDFKHG������UHDFWLRQV��

FRPPHQWV�DQG�VKDUHV
���������� ZRPHQ��DJHV����� ��� ������SHRSOH�UHDFKHG������UHDFWLRQV��

FRPPHQWV��DQG�VKDUHV
���������� ZRPHQ��DJHV����� ��� ������SHRSOH�UHDFKHG������UHDFWLRQV��

FRPPHQWV��DQG�VKDUHV
���������� :RPHQ��DJHG������� ������UHDFKHG

����UHDFWLRQV��FRPPHQWV�DQG�VKDUHV
���������� �����86��SUHGLDEHWHV��$IULFDQ�$PHULFDQ��

LQVXOLQ�UHVLVWDQFH��W\SH���GLDEHWHV��GLDEHWHV�
DZDUHQHVV��GLDEHWHV�PDQDJHPHQW��
+LVSDQLF��DQ\�RI�DSSOLHG�

������3HRSOH�5HDFKHG�����UHDFWLRQV��
FRPPHQWV��DQG�VKDUHV

���������� �������
W\SH���GLDEHWHV�VXSSRUW�JURXSV��W\SH���
GLDEHWHV�DZDUHQHVV��'LDEHWHV�DZDUHQHVV��
0DQDJLQJ�'LDEHWHV�RU�'LDEHWHV�+HDOWK

������UHDFKHG������UHDFWLRQV��
FRPPHQWV��DQG�VKDUHV

5HFUXLWPHQW�IRU�WKH�3LORW�6WXG\��(OLJLELOLW\�DQG�(QUROOPHQW
:H�XVHG�D�ZLGH�YDULHW\�RI�DGYHUWLVLQJ�DQG�UHFUXLWPHQW�VWUDWHJLHV�DV�GHVFULEHG�
DERYH��LQFOXGLQJ�7ZLWWHU�SRVWV��)DFHERRN�SRVWV�DQG�ERRVWV��SULQWHG�PDWHULDOV�DQG�
DGYHUWLVLQJ�WR�SDWLHQWV�YLD�QHZVOHWWHUV��

5HJLVWHU�DW�WKH�
'69�ZHEVLWH

� &UHDWH�
XVHUQDPH�DQG�
SDVVZRUG

� 3URYLGH�HPDLO�
DGGUHVV�

�&RPSOHWH�EDVLF�
VFUHHQLQJ�IRUP

�,I�QRW�HOLJLEOH�ZLOO�
UHFHLYH�D�
PHVVDJH

6WXG\�UHFHLYHV�
LQIRUPDWLRQ�RQ�
SRWHQWLDOO\�
HOLJLEOH�

SDUWLFLSDQWV

5HFHLYHV�DQ�
HPDLO�ZLWK�OLQN�WR�

FRPSOHWH�
HOLJLELOLW\�DQG�
RQOLQH�FRQVHQW

&RQVHQWHG

� 6WXG\�DSSURYHV�
SDUWLFLSDQW

� 5HFHLYHV�D�
ZHOFRPH�HPDLO�Z��
LQVWUXFWLRQV�WR�

ORJLQ�WR�VLWH��ZLWK�
OLQN�WR�YLHZ�

RULHQWDWLRQ�YLGHR

)LJXUH����6FUHHQLQJ�DQG�(QUROOPHQW 3URFHVV



� _�3 D J H

)LJXUH�� VKRZV�WKH�UHJLVWUDWLRQ�DQG�HQUROOPHQW�SURFHVV��,QWHUHVWHG�SDUWLFLSDQWV�
ZHUH�DEOH WR�UHJLVWHU�DW�WKH�'LDEHWHV6LVWHUV9RLFHV�ZHEVLWH�E\�SURYLGLQJ�WKHLU�QDPH�
DQG�H�PDLO�DGGUHVV DQG�EDVLF�VFUHHQLQJ�TXHVWLRQV��2QFH�UHJLVWHUHG��ZH�H�PDLOHG�
WKHP�D�OLQN�WR�DQ�RQOLQH�VXUYH\�WKDW�DVVHVVHG�IXUWKHU�HOLJLELOLW\��,QFOXVLRQ�FULWHULD�
ZHUH�DOO�RI�WKH�IROORZLQJ��)HPDOH VH[��$JH����RU�ROGHU��7\SH�������SUHGLDEHWHV�DW�ULVN�
IRU�GLDEHWHV��RU *'0�KLVWRU\��&XUUHQWO\�UHVLGLQJ LQ�WKH�86��2QFH�GHHPHG�HOLJLEOH��
SDUWLFLSDQWV�FRPSOHWHG�DQ�RQOLQH�FRQVHQW�SURFHVV��ZKLFK�LQYROYHG�UHYLHZLQJ�DQG�
VDYLQJ�WKH�SGI�RI�D�&RQVHQW�)RUP��DQG�DQVZHULQJ�DIILUPDWLYHO\�WR�FRQVHQW�
DZDUHQHVV�TXHVWLRQV WR�DFNQRZOHGJH�WKDW�VKH�NQRZV�WKDW�WKLV�LV�D�UHVHDUFK�VWXG\��
WKDW�KHU�SDUWLFLSDWLRQ�LV�YROXQWDU\�DQG�WKDW�VKH�NQRZV�KRZ�WR�FRQWDFW�D�VWXG\�VWDII�
PHPEHU�ZLWK�DQ\�TXHVWLRQV�

:HEVLWH�HQJDJHPHQW�DQG�PRGHUDWLRQ

'LDEHWHV6LVWHUV9RLFHV�KDG�D�WUDLQHG�VLWH�PRGHUDWRU�ZKR�ZRUNHG�FORVHO\�ZLWK�WKH�
SURMHFW�WHDP�RQ�VWLPXODWLQJ�FRQYHUVDWLRQV�DQG�HQJDJLQJ�XVHUV��7KH�PRGHUDWRU�
SRVWHG�RQ�WKH�´:DOOµ�RI�QHZ�XVHUV�WR�ZHOFRPH�WKHP�WR�WKH�VLWH�DQG�LQYLWHG�WKHP�WR�
LQWURGXFH�WKHPVHOYHV��6KH�DOVR�FUHDWHG�ZHHNO\�QHZVOHWWHUV�WKDW�KLJKOLJKWHG�WRSLFV�RI�
WKH�ZHHN��)LJXUH����
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)LJXUH����$SULO�QHZVOHWWHU�ZLWK�WRSLFV�RI�WKH�ZHHN

7RSLF�RI�WKH�:HHN��)LUVW�'URS�RU�
6HFRQG"

+HUH�LV�ZKDW¶V�KDSSHQLQJ�DW�'LDEHWHV6LVWHUV9RLFHV�WKLV�ZHHN��
&RPH�MRLQ�WKH�FRQYHUVDWLRQ�

+27�723,&6�

)LUVW�'URS�RU�6HFRQG"�� :KHQ�FKHFNLQJ�\RXU�EORRG�VXJDU��GR�\RX�
XVH�WKH�ILUVW�GURS�RI�EORRG��RU�ZLSH�LW�DZD\�DQG�XVH�WKH�VHFRQG�
GURS"�-RLQ�RXU�GLVFXVVLRQ�KHUH�

KWWSV���GLDEHWHV�VLVWHUV�YRLFHV�RUJ������ILUVW�GURS�RU�VHFRQG

([HUFLVH�DQG�:HLJKW�/RVV�ZLWK�DQ�,QVXOLQ�3XPS�± 6KDUH�\RXU�
UHOLDEOH�UHVRXUFHV�DQG�DGYLFH�RQ�SXPS�DGMXVWPHQWV�WR�DYRLG�
ORZV�ZKLOH�H[HUFLVLQJ�

KWWSV���GLDEHWHV�VLVWHUV�YRLFHV�RUJ������H[HUFLVH�DQG�ZHLJKW�
ORVV�ZLWK�DQ�LQVXOLQ�SXPS

5(6285&(�2)�7+(�:((.�

7\SH���'LDEHWHV�2UDO�0HGLFDWLRQV�± &KHFN�RXW�WKLV�
FRPSUHKHQVLYH�JXLGH�IURP�WKH�'LDEHWLF/LIHVW\OH�VLWH�

KWWSV���GLDEHWHV�VLVWHUV�YRLFHV�RUJ������UHVRXUFH�W\SH���
GLDEHWHV�RUDO�PHGLFDWLRQV

'21¶7�0,66�

7KH�%LUWK�&RQWURO�3LOO�DQG�7\SH���'LDEHWHV�± ,V�WKH�SLOO�VDIH�IRU�
ZRPHQ�ZLWK�GLDEHWHV��DQG�GRHV�LW�DIIHFW�EORRG�VXJDUV"�7HOO�XV�
\RXU�H[SHULHQFH�KHUH��

KWWSV���GLDEHWHV�VLVWHUV�YRLFHV�RUJ������WKH�ELUWK�FRQWURO�SLOO�
DQG�W\SH���GLDEHWHV

����

'LDEHWHV6LVWHUV9RLFHV

'LDEHWHV6LVWHUV9RLFHV

'LDEHWHV6LVWHUV9RLFHV LV�D�

QDWLRQDO�RQOLQH�FRPPXQLW\�

IRU�ZRPHQ�OLYLQJ�ZLWK�SUH�

GLDEHWHV�RU�GLDEHWHV�WR�DVN�

TXHVWLRQV��VKDUH�

H[SHULHQFHV�DQG�VHDUFK�IRU�

UHVRXUFHV��2XU�JRDO�LV�WR�

SURYLGH�\RX�ZLWK�D�IRUXP�WR�

WDON�DERXW�\RXU�KHDOWK�DQG�

KHDOWK�FDUH�QHHGV��<RXU�

YLHZV�ZLOO�KHOS�UHVHDUFKHUV�

EHWWHU�XQGHUVWDQG�ZKDW�

KHDOWK�WRSLFV�DUH�PRVW�

LPSRUWDQW�WR�\RX�DQG�JXLGH�

SULRULWLHV�IRU�UHVHDUFK�RQ�

PDQDJHPHQW��WUHDWPHQW��

KHDOWK�VHUYLFHV�DQG�

SUHYHQWLRQ�RI�GLDEHWHV�

DFURVV�DOO�SKDVHV�RI�OLIH�

\RXQJ�DGXOWKRRG�WR�

SUHJQDQF\�WR�PHQRSDXVH�WR�

WKH�HOGHU�\HDUV�
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'DWD�FROOHFWLRQ

'HYHORSPHQW�DQG�$GPLQLVWUDWLRQ RI�2QOLQH�6XUYH\V

2QOLQH�VXUYH\V�ZHUH�DGPLQLVWHUHG ZKHQ�ZRPHQ�MRLQHG�WKH�VWXG\�DQG�DW�WKH�HQG�RI�
WKH�VWXG\��6XUYH\V�FRQWDLQHG�TXHVWLRQV�DERXW�VRFLRGHPRJUDSKLF�FKDUDFWHULVWLFV�
KHDOWK�VWDWXV��LQWHUQHW�XVH��DQG�KHDOWK�UHODWHG�TXDOLW\�RI�OLIH��'HPRJUDSKLFV�
TXHVWLRQV�ZHUH�DGDSWHG�IURP�VWDQGDUG�PHDVXUHV�LQFOXGLQJ�WKH�&HQWHUV�IRU�'LVHDVH�
&RQWURO�%HKDYLRUDO�5LVN�)DFWRU�6XUYHLOODQFH�6\VWHP��%5)66� DQG�WKH�3HZ�6WXG\�RI�
,QWHUQHW�DQG�$PHULFDQ�/LIH�^��������� 026�6RFLDO�6XSSRUW�6XUYH\�,QVWUXPHQW�ZLOO�
DVVHVV�HPRWLRQDO�DQG�LQIRUPDWLRQDO�VRFLDO�VXSSRUW�������:H�XVHG�WKH�3520,6�VFDOH�
Y����*OREDO�+HDOWK�VXUYH\�LQVWUXPHQW�WR�DVVHVV�XVHUV�VHOI�UHSRUWHG�KHDOWK�VWDWXV�
�����:H�XVHG�4XDOWULFV�WR�DGPLQVWHUV�DOO�RQOLQH�VXUYH\V��

*RRJOH�$QDO\WLFV�DQG�:HEVLWH�3RVW�)LOH

:H�XVHG�*RRJOH�$QDO\WLFV��D�ZHE�DQDO\WLFV�VHUYLFH��WR�WUDFN�DQG�UHSRUW�
'LDEHWHV6LVWHUV9RLFHV�ZHEVLWH�WUDIILF��$OO�XVHUV·�RQOLQH�DFWLYLWLHV��VXFK�DV�WKH�WLPH�RI�
LQGLYLGXDO�VHVVLRQV��GRZQORDG��SDJH�YLHZV��WDJ�FOLFNV� DQG�OLNHV�ZHUH FDSWXUHG�E\�
WKLV�DSSOLFDWLRQ� :H�DOVR�XVHG�ZHEVLWH�ORJ�ILOHV�DV�VXSSOHPHQWV�IRU�WKH�*RRJOH�
$QDO\WLFV�UHSRUW�VR�RQOLQH�DFWLYLWLHV�ZRXOG EH�FDSWXUHG�LI�WKH\�H[LVWHG�LQ�HLWKHU��:H�
XVHG�WKH�ZHEVLWH�SRVW�ILOH�IRU�GRFXPHQWLQJ�HDFK�XVHU·V�SRVW�DQG�DVVRFLDWHG�WDJV�

'DWD�/LQNDJHV

'LDEHWHV6LVWHUV9RLFHV�ZHEVLWH

8VHU�SURYLGHV�RQOLQH�UHJLVWUDWLRQ�
(�PDLO�DGGUHVV�DQG�8VHU,'
:HEVLWH�WUDFNV�RQOLQH�DFWLYLWLHV�
�SRVWV��OLNHV��VHDUFKHV�
&RQWHQW�RI�DOO�SRVWV

4XDOWULFV�7RRO�IRU�2QOLQH�
6XUYH\�$GPLQLVWUDWLRQ
/LQNHG�WR�8VHU�YLD�HPDLO�

DGGUHVV

*RRJOH�$QDO\WLFV
7UDFNLQJ�RI�RQOLQH�DFWLYLWLHV�
�SRVWV��OLNHV��VHDUFKHV�
/LQNHG�WR�XVH�YLD�8VHU,'

:H�FUHDWHG�D�XQLTXH�XVHU�LGHQWLILFDWLRQ�QXPEHU�IRU�HDFK�SDUWLFLSDQW��ZKLFK�ZDV�
DVVLJQHG�E\�*RRJOH�$QDO\WLFV�DW�WKH�WLPH�RI�UHJLVWUDWLRQ��3DUWLFLSDQWV·�IXOO�QDPH��

)LJXUH����'DWD�6WUXFWXUH DQG�/LQNDJHV
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XVHU�QDPH��XVHU�,'� DQG�HPDLO DGGUHVV ZHUH FDSWXUHG�E\�ZHEVLWH�XVHU�ILOH��ZKLFK�
VHUYH�DV�WKH�GDWD�OLQNDJH��)LJXUH����

'HILQLWLRQ�RI�RQOLQH�HQJDJHPHQW�OHYHOV

8VLQJ�ZHEVLWH�XVDJH�GDWD��ZH�FUHDWHG�WKUHH FDWHJRULHV�WR�PHDVXUH�WKH�OHYHO�RI�
HQJDJHPHQW�RQ�WKH�ZHEVLWH�
���´1HYHU�8VHUVµ�� :RPHQ ZKR�UHJLVWHUHG�IRU�VLWH�EXW�QHYHU�ORJJHG�LQ
���´2EVHUYHUVµ�� :RPHQ�ZKR�ORJJHG�LQWR�WKH�VLWH�DW�OHDVW�RQFH�EXW�GLG�QRW�SRVW
���´$FWLYH�8VHUVµ�� :RPHQ�ZKR�SRVWHG�LQ�RQ�WKH�VLWH�DW�OHDVW�RQFH

'DWD�$QDO\VLV

'HVFULSWLRQ�RI�3DUWLFLSDQWV�(QUROOHG�LQ�WKH���PRQWK�SLORW�VWXG\

:H�GHVFULEHG�FKDUDFWHULVWLFV�RI�SDUWLFLSDQW�HQUROOPHQW RYHUDOO�DQG�ZLWKLQ�VSHFLILF�
WLPH SHULRGV��3DUWLFLSDQWV�VRFLR�GHPRJUDSKLFV�ZHUH�UHWULHYHG�IURP�4XDOWULFV�
EDVHOLQH�VXUYH\��LQFOXGLQJ�DJH��HGXFDWLRQ�OHYHO��OHVV�WKDQ�KLJK�VFKRRO�RU�*('��+6�RU�
VRPH�FROOHJH��FROOHJH�GHJUHH�DQG�DERYH���UDFH��&DXFDVLDQ DQG�QRQ�&DXFDVLDQ���
GLDEHWHV�GLDJQRVLV��W\SH���DQG�W\SH�����IUHTXHQF\�RI�HPDLO�XVH��GDLO\��HYHU\�IHZ�GD\V��
OHVV�WKDQ�ZHHNO\���DQG�XVH�RI�VRFLDO�QHWZRUNLQJ�VLWH��HYHU��QHYHU���:H�FRXQWHG�WKH�
FXPXODWLYH�QXPEHU�RI�SDUWLFLSDQWV RYHU�WLPH�DQG�E\�UDFH��GLDEHWHV�W\SH��

:H�GHVFULEHG�HQUROOPHQW�DQG�HQJDJHPHQW ZLWK�WKH�ZHEVLWH��$OO�RQOLQH�DFWLYLWLHV�
�SRVW��OLNH��WDJ�FOLFN�DQG�VHDUFK��ZHUH�UHWULHYHG�IURP�*RRJOH�$QDO\WLFV�DQG�ZHEVLWH�
ORJ�ILOHV��7R�VHH�WKH�WUHQG�RI�RQOLQH�HQJDJHPHQW�DFWLYLWLHV��ZH�FDOFXODWHG�WKH�
DFFXPXODWLYH�SURSRUWLRQ�RI�SDUWLFLSDQWV�ZKR�HQJDJHG�LQ�HDFK�RI�WKH�DFWLYLWLHV�DW�
OHDVW�RQFH�EL�ZHHNO\��

:H�GHVFULEHG�WKHVH�FKDUDFWHULVWLFV�DQG�HQJDJHPHQW�RXWFRPHV�E\�WKUHH FDWHJRULHV�RI�
HQJDJHPHQW�OHYHO�RQ�WKH�ZHEVLWH� QHYHU�XVHUV��REVHUYHUV��DQG�DFWLYH�XVHUV��VHH�DERYH�
IRU�GLVFXVVLRQV���:H�GHVFULEHG�WKHVH�VWDWLVWLFV�E\�PHDQ�DQG�YDULDQFH��IRU�FRQWLQXRXV�
YDULDEOHV��RU�E\�QXPEHU�DQG�SURSRUWLRQ��IRU�FDWHJRULFDO�YDULDEOHV��

&RQWHQW�$QDO\VLV�RI�2QOLQH�'LVFXVVLRQ�7RSLFV

:H�XVHG�DQ�DFWLYH�LWHUDWLYH�DSSURDFK�WR�GHYHORSLQJ�DQG�FUHDWLQJ�´WRSLFµ�FDWHJRULHV��
7KH�VLWH�ZDV�´VHHGHGµ�ZLWK�WKH�LQLWLDO�FDWHJRULHV�LQFOXGLQJ�´W\SH���GLDEHWHV�µ�´GLHW�
IRRG�QXWULWLRQµ�DQG�´JHVWDWLRQDO�µ�6WXG\�SDUWLFLSDQWV�ZHUH�DEOH�WR�FUHDWH�WKHLU�RZQ�
WRSLF�ODEHOV�DQG�WKH�VWXG\�PRGHUDWRU�FRPELQHG�DQG�FUHDWHG�QHZ�WRSLFV�GHSHQGLQJ�RQ�
WKH�FRQWHQW�RI�WKH�FRQYHUVDWLRQ��)RU�H[DPSOH��WKH�WRSLF��´HPRWLRQDO�ZHOOQHVVµ��ZDV�
FUHDWHG�ZKHQ�D�SDUWLFLSDQW�ZDV�DOVR�GHVFULELQJ�VWUXJJOLQJ�ZLWK�´IHHOLQJ�EXUQHG�RXW�µ�
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:H�LGHQWLILHG�WKH�PRVW�IUHTXHQWO\�XVHG�WRSLFV�DQG�DVVLJQHG�IUHTXHQF\�FRXQWV�IRU�
WKHP�EDVHG�RQ�WKH�QXPEHU�RI�WLPHV�WKH�WRSLF�ZDV�DVVLJQHG�WR�D�QHZ�SRVW��:H�
LGHQWLILHG�UHSUHVHQWDWLYH�TXRWDWLRQV�WKDW�WKH�WHDP�DQG�WKH�6WDNHKROGHU�$GYLVRU\�
%RDUG�PHPEHUV�DJUHHG�XSRQ�

7KH�QH[W�VWHS�RI�WKLV�SURMHFW�LV�WR�FRQGXFW�DQ�LQ�GHSWK�TXDOLWDWLYH�DQDO\VLV�WR�
LGHQWLI\�WKHPHV�DQG�TXRWDWLRQV�WKDW�HOXFLGDWH�FRPPRQ�WRSLFV�VKDUHG�RQ�WKH�VLWH�
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5(68/76
'LDEHWHV6LVWHU9RLFHV·�(QUROOPHQW

)LJXUH�� VKRZV�WKH�HQUROOPHQW�SURFHVV�IRU�SDUWLFLSDQWV WR�HQJDJH�LQ�WKH�VWXG\��
:RPHQ�LQWHUHVWHG�LQ�WKH�SURMHFW�UHJLVWHUHG�RQ�WKH�'LDEHWHV6LVWHUV9RLFHV�ZHEVLWH�
ZLWK�DQ�H�PDLO�DGGUHVV��)URP�WKHVH�UHJLVWUDWLRQV������FRQILUPDWLRQ�HPDLOV�ZHUH�
VHQW�ZLWK�DQ�HPEHGGHG�VXUYH\�OLQN������ZRPHQ�EHJDQ�WKH�SURFHVV�RI�VFUHHQLQJ�
SURFHVV�XVLQJ�WKH�VXUYH\�OLQN�WR�GHWHUPLQH�ZKHWKHU�WKH\�ZHUH�HOLJLEOH�IRU�WKH�
SURMHFW��$PRQJ�WKHVH������������FRPSOHWHG�WKH�FRQVHQW�IRUP�DQG�HQUROOHG�LQ�WKH�
VWXG\��

)LJXUH��� (QUROOPHQW�)ORZ�LQWR�WKH�6WXG\

(PDLO�GLVWULEXWHG�ZLWK�HPEHGGHG�VXUYH\�OLQN�
�Q ����

(PDLO�ERXQFHG��Q ��

6XUYH\�OLQN�QRW�RSHQHG��Q ����

2QOLQH�6FUHHQLQJ�3URFHVV�VWDUWHG
�Q ����

1RW�HOLJLEOH�
1RW�)HPDOH��Q ��
1RW�GLDJQRVHG�ZLWK�'LDEHWHV��Q ��
'RHV�QRW�UHVLGH�LQ�86��Q ��

'LG�QRW�FRPSOHWH�FRQVHQW��Q ���

&RQVHQWHG�DQG�(QUROOHG
�Q ����
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(QUROOPHQW�LQWR�WKH�'LDEHWHV6LVWHUV9RLFHV�VWXG\�RYHU�WLPH�

)LJXUH�� GHPRQVWUDWHV�WKH�WRWDO�QXPEHU�RI�SDUWLFLSDQWV�ZKR�MRLQHG�WKH�VWXG\�RYHU���
PRQWKV�����ZHHNV��E\�ZHHN��7KH�ILJXUH�VKRZV�FXPXODWLYH HQUROOPHQW�RYHU�WLPH��DV�
ZHOO�DV�VKRZLQJ�WKH�QXPEHU�RI�&DXFDVLDQ DQG�ZRPHQ�ZLWK�W\SH���GLDEHWHV�ZKR�
MRLQHG�WKH�VWXG\�RYHU�WLPH��,QLWLDOO\��DOO�SDUWLFLSDQWV�ZHUH�&DXFDVLDQ DQG�KDG�D�
GLDJQRVLV�RI�W\SH���GLDEHWHV��KRZHYHU��RYHU�WLPH�DQG�H[SDQVLRQ�RI�HQJDJHPHQW�
PHWKRGV��WKH�GLYHUVLW\�RI�VWXG\�SDUWLFLSDQWV�LQFUHDVHG��7KH�VWXG\�ZDV�ERRVWHG�RQ�
)DFHERRN�PXOWLSOH�WLPHV��WDUJHWLQJ�IHPDOH�XVHUV�LQ�WKH�8QLWHG�6WDWHV�ZLWK�LQWHUHVWV�
LQ�GLDEHWHV�UHODWHG�WRSLFV��%RRVWV�GUHZ�WKH�JUHDWHVW�LQFUHDVH LQ�UHJLVWUDWLRQ��

)LJXUH����(QUROOPHQW�2YHU�WLPH�± 2YHUDOO��E\�5DFH��DQG�7\SH�RI�'LDEHWHV
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:HHNV�)URP�6WXG\�/DXQFKHG�

(QUROOPHQW�2YHU�7LPH������������± �����������

��RI�&XPXODWLYH�(QUROOPHQW ��RI�:KLWH ��RI�7\SH���'LDEHWHV

)DFHERRN�%RRVW
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3DUWLFLSDQW FKDUDFWHULVWLFV DQG�RQOLQH�DFWLYLWLHV

*(' *HQHUDO�(GXFDWLRQ�'LSORPD��+6 KLJK�VFKRRO��,45 LQWHUTXDUWLOH�UDQJH

7DEOH�� VKRZV�WKH�VRFLRGHPRJUDSKLF�FKDUDFWHULVWLFV�RI�WKH�SDUWLFLSDQWV�LQ�WKH�
VWXG\��RYHUDOO��DQG�E\�XVH�RI�WKH�ZHEVLWH��

$V�GHVFULEHG�LQ�WKH�0HWKRGV��´1HYHU�8VHUVµ ZHUH�GHILQHG�DV�ZRPHQ�ZKR�UHJLVWHUHG�
IRU�VLWH�EXW�ZKR�QHYHU�ORJJHG�LQ��Q ����������´2EVHUYHUVµ�ZHUH�GHILQHG�DV�ZRPHQ�
ZKR�ORJJHG�LQWR�WKH�VLWH�DW�OHDVW�RQFH�EXW�GLG�QRW�SRVW��Q �����������DQG�´$FWLYH�
8VHUVµ�ZHUH�GHILQHG�DV�ZRPHQ�ZKR�SRVWHG�RQ�WKH�VLWH�DW�OHDVW�RQFH��Q �����������

7KH�UDFLDO�PDNHXS�RI�ZRPHQ�RQ�WKH�VLWH�ZDV�SULPDULO\�&DXFDVLDQ �������7KH�PHDQ�
DJH�ZDV����\HDUV�ROG�DQG�PRVW�ZRPHQ�KDG�D�FROOHJH�GHJUHH�RU�DERYH��������7KH�
PDMRULW\�RI�ZHEVLWH�XVHUV�KDG�W\SH���GLDEHWHV��������0RVW�ZRPHQ�XVHG�HPDLO�DW�
OHDVW�RQFH�GDLO\�������DQG�XVHG�VRFLDO�QHWZRUNV�VXFK�DV�)DFHERRN��������&DXFDVLDQ
ZRPHQ�ZHUH�\RXQJHU��PHDQ�DJH������������FRPSDUHG�WR�QRQ�&DXFDVLDQ ZRPHQ�
�PHDQ�DJH�����������������RI�WKH����QRQ�&DXFDVLDQ ZRPHQ�KDG�W\SH���GLDEHWHV�
FRPSDUHG�WR�����RI�WKH�����&DXFDVLDQ SDUWLFLSDQWV��6LPLODU�SURSRUWLRQV�RI�

7DEOH��� &KDUDFWHULVWLFV�RI�6WXG\�3DUWLFLSDQWV�

0HDQ��VWDQGDUG�GHYLDWLRQ�
RU�Q����

$OO�XVHUV
�Q ����

1HYHU�XVHUV
�Q ���

2EVHUYHUV
�Q ����

$FWLYH�XVHUV
�Q ����

$JH ��������� ��������� ��������� ���������
(GXFDWLRQ�

/HVV�WKDQ�KLJK�VFKRRO�RU�
*('

������� ������� ����� �������

+6�RU�VRPH�FROOHJH ���������� ��������� ��������� ���������
&ROOHJH�GHJUHH�DQG�DERYH� ���������� ��������� ��������� ���������

5DFH�HWKQLFLW\
&DXFDVLDQ ���������� ��������� ���������� ����������
%ODFN �������� �������� ������� �������
$VLDQ ������� ������� � �������
+LVSDQLF �������� ������� ������� �������

'LDEHWHV��7\SH
7\SH�� ���������� ��������� ��������� ����������
7\SH�� ��������� ��������� ��������� ���������

(PDLO�XVH�
'DLO\� ���������� ��������� ���������� ����������
(YHU\�IHZ�GD\V �������� ��������� ������� ��������
/HVV�WKDQ�ZHHNO\ ������� ������� ������� �������

(YHU�XVH�VRFLDO�QHWZRUNLQJ�
VLWH

���������� ��������� ���������� ����������

:HEVLWH�HQJDJHPHQW
1XPEHU�RI�VHVVLRQ��PHGLDQ�
�,45��

����������� 1$ ����������� ��������������
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&DXFDVLDQ DQG�PLQRULW\�ZRPHQ��DQG�ZRPHQ�ZLWK�W\SH���DQG�W\SH���GLDEHWHV�ZHUH�
DFWLYH�XVHUV�RQ�WKH�VLWH��

5HJLRQDO�GLVWULEXWLRQ�RI�SDUWLFLSDQWV

)LJXUH����7KH�*HRJUDSKLF�'LVWULEXWLRQ�RI�3DUWLFLSDQWV

7KH�PDMRULW\�RI�ZHEVLWH�XVHUV�ZHUH�IURP�WKH�(DVWHUQ�SDUW�RI�WKH�8QLWHG�6WDWHV��ZLWK�
IHZHU�LQ�:HVW�RU�0LGZHVW��)LJXUH�����7KLV�GLIIHUHQFH�LQ�JHRJUDSKLFDO�GLVWULEXWLRQ�
PD\�UHIOHFW��LQ�SDUW��WKH�GLVWULEXWLRQ�RI�'LDEHWHV6LVWHUV�PHPEHUVKLS�DQG�DOVR�WKH�
IDFW�WKDW�WKH�WZR�NH\�LQVWLWXWLRQV�OHDGLQJ�WKH�VWXG\�DUH�ORFDWHG�RQ�WKH�HDVW�FRDVW��
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2QOLQH�DFWLYLWLHV�RQ�'LDEHWHV6LVWHUV9RLFHV�

2YHUDOO��VWXG\�SDUWLFLSDQWV�FOLFNHG�WRSLF�WDJV�����WLPHV��SRVWHG�RU�UHSOLHG�RQ�WKH�VLWH�
����WLPHV��YRWHG�IRU�SRVWV�����WLPHV��VHDUFKHG�IRU�UHVRXUFHV�����WLPHV�DQG�
GRZQORDGHG�UHVRXUFHV�����WLPHV��)LJXUH�� VKRZV�SDUWLFLSDQWV�RQOLQH�DFWLYLWLHV�RYHU�
WLPH��:LWK LQFUHDVLQJ�HQUROOPHQW�RYHU�WLPH�RQWR�WKH�ZHEVLWH��HQJDJHPHQW�ZDV�
FRQVWDQW�ZLWK�DERXW�����RI�DOO�HQUROOHG�ZRPHQ�SRVWLQJ�RU�FOLFNLQJ�D�WRSLF�WDJ�RQ�WKH�
VLWH�HDFK�PRQWK��)HZHU�ZRPHQ�´OLNHGµ�SRVWV�RQ�WKH�VLWH��a�����RU�SHUIRUPHG�
VHDUFKHV��������

)LJXUH��� 3DUWLFLSDQWV·�2QOLQH�$FWLYLWLHV�2YHU�7LPH
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+LJK�SULRULW\�WRSLFV�RQ�WKH�'LDEHWHV6LVWHUV9RLFHV�FRPPXQLW\

:H�LGHQWLILHG����KLJK�SULRULW\�FDWHJRULHV�RI�WRSLFV��LGHQWLILHG�DV�D�´WDJµ�XQGHU�D�
4XHVWLRQ�'LVFXVVLRQ�5HVRXUFH�SDJH��WKDW�ZHUH�GLVFXVVHG�RQ�WKH�
'LDEHWHV6LVWHUV9RLFHV�FRPPXQLW\��7KHVH�RYHUDUFKLQJ�FDWHJRULHV�DUH�OLVWHG�LQ�7DEOH�
���DORQJ�ZLWK�WKH�WRSLFV�WKDW�ZHUH�LQFOXGHG�ZLWKLQ�HDFK�FDWHJRU\�

7DEOH����+LJK�SULRULW\�FDWHJRULHV�DQG�7RSLFV�GLVFXVVHG�RQ�WKH�
'LDEHWHV6LVWHUV9RLFHV�RQOLQH�FRPPXQLW\

&DWHJRU\ 7RSLFV

(PRWLRQDO�ZHOOQHVV�(PRWLRQDO�ZHOOQHVV��UHODWLRQVKLSV�DQG�LQWLPDF\��GLDEHWHV�
EXUQRXW��VWUHVV��PRWLYDWLRQ

3V\FKRVRFLDO�
VXSSRUW�DQG�FRSLQJ

3V\FKRVRFLDO�VXSSRUW��VXSSRUW��FRPPXQLW\��FRQQHFWLRQV��
QHHGLQJ�HQFRXUDJHPHQW��VWLJPD��EODPH��ZKDW�QRW WR�VD\��
SRSXODU�ZHEVLWHV��GLDEHWHV�WUHDWPHQWV�DQG�DUW��GLVDELOLW\

'LDEHWHV�
&RPSOLFDWLRQV�DQG�
&R�PRUELG�KHDOWK�
FRQGLWLRQV

&RPSOLFDWLRQV��GLDEHWHV�DQG�RWKHU�FRQGLWLRQV��KHDUW�GLVHDVH��
HDWLQJ�GLVRUGHUV��UHWLQRSDWK\��PDFXODU�HGHPD��W\SH���DQG�
DXWRLPPXQH�GLVHDVH��FHOLDF��PDFXODU�GHJHQHUDWLRQ��
QHXURSDWK\��EUHDVW�FDQFHU��OXPSHFWRP\��FKHPR

)RRG��GLHW�DQG�
QXWULWLRQ

'LHW�IRRG�QXWULWLRQ��FDUERK\GUDWHV�FDUEV��KHDOWK\�OLYLQJ

([HUFLVH�DQG�
SK\VLFDO�DFWLYLW\

3K\VLFDO�DFWLYLW\�DQG�H[HUFLVH��W\SH���DQG�UXQQLQJ��SHUVRQDO�
WUDLQLQJ��ZHLJKW�OLIWLQJ

:HLJKW���ZHLJKW�
PDQDJHPHQW

:HLJKW��ZHLJKW�ORVV��ERG\�LPDJH��XQGHUZHLJKW��EDULDWULF�VXUJHU\

'LDEHWHV�LQ�
SUHJQDQF\���
SUHJQDQF\�
SODQQLQJ

3UHJQDQF\��JHVWDWLRQDO��W\SH���SUHJQDQF\�FRPPXQLFDWLRQ��
GLDEHWHV�DQG IHUWLOLW\�WUHDWPHQWV��SUHJQDQF\�ZLWK�PXOWLSOHV��ELUWK�
FRQWURO

,QVXOLQ�DQG�,QVXOLQ�
'HOLYHU\��LQFOXGLQJ�
3XPS

,QVXOLQ��LQVXOLQ�SXPS��GHYLFHV��ZHDUDEOH�ORFDWLRQ�RI�SXPS��
LQVXOLQ�UHVLVWDQFH��FORVHG�ORRS�V\VWHP��0HGWURQLF��WUDYHO

*OXFRVH�VHOI�
PRQLWRULQJ�DQG�
&*0

*OXFRVH�PRQLWRULQJ��FRQWLQXRXV�JOXFRVH�PRQLWRULQJ��
K\SRJO\FHPLD

7\SH���'0�DQG�
RWKHU�QRQ�7\SH��
WUHDWPHQWV

7UHDWPHQW��RUDO�PHGLFDWLRQV��PHGLFDWLRQV��WUHDWPHQWV�DQG�VLGH�
HIIHFWV

2OGHU�ZRPHQ�DQG�
GLDEHWHV

$JLQJ�������DGYDQFHG�GXUDWLRQ�GLDEHWHV��PHQRSDXVH
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7DEOH���GLVSOD\V�WKH�FDWHJRU\��UHSUHVHQWDWLYH�TXRWDWLRQV�LGHQWLILHG�IURP�WKH�RQOLQH�GLVFXVVLRQV��DQG�LPSOLFDWLRQV�IRU�
IXWXUH�UHVHDUFK�DQG�DGYRFDF\�WR�LPSURYH�FDUH�IRU�ZRPHQ�ZLWK�GLDEHWHV��:H�DOVR�VKRZHG�WKH�QXPEHU�RI�WLPHV�
GLVFXVVHG��HLWKHU�DV�SDUW�RI�D�QHZ�SRVW�RU�D�UHSO\�WR�D�SRVW��%HORZ�DUH�WKH�SUHOLPLQDU\�UHVXOWV�VKRZLQJ�WKH�FDWHJRULHV��
IUHTXHQF\�WKDW�WKH\�ZHUH�GLVFXVVHG��TXRWDWLRQV�IURP�WKH�GLVFXVVLRQ�DQG�LPSOLFDWLRQV�DQG�UHVHDUFK�TXHVWLRQV�WR�JXLGH�
IXWXUH�UHVHDUFK��1H[W�ZH�ZLOO�EH�FRQGXFWLQJ�DQ LQ�GHSWK�TXDOLWDWLYH�DQDO\VLV�WR�LGHQWLI\�WKHPHV�

7DEOH��� 'LDEHWHV6LVWHUV9RLFHV�'LVFXVVLRQ�DQG�,PSOLFDWLRQV IRU�UHVHDUFK
&DWHJRU\ ��WLPHV

GLVF
�XVVHG

5HSUHVHQWDWLYH�4XRWDWLRQV�IURP�WKH�'LDEHWHV6LVWHUV9RLFHV�
RQOLQH�FRPPXQLW\

4XHVWLRQV�DQG�,PSOLFDWLRQV�IRU�QH[W�
VWHSV�LQ UHVHDUFK�WR�LPSURYH�KHDOWK�
DQG�FDUH�IRU�ZRPHQ�ZLWK�GLDEHWHV

(PRWLRQDO�
ZHOOQHVV�

�� ³,�KDYH�DOZD\V�KDWHG�KHDULQJ�WKH�KDWH�WHUP�µEHWWHU�GLDEHWLF¶�EHFDXVH�
,�GR�QRW�OLNH�EHLQJ�ODEHOHG�DV�D�µGLDEHWLF¶��,W�UHPLQGV�PH�RI�P\�
PRWKHU�DGPRQLVKLQJ�PH�µ<RX�KDYH�WR�EH D�EHWWHU�GLDEHWLF�RU�
HOVH����¶´�± FRQQLHW�G

³)RU�WKH�PRVW�SDUW�,�FRXQW�P\�7��DV�D�EOHVVLQJ�� (YHQ�WKRXJK�,�ZDV�
D�KHDOWK\�HDWHU��H[HUFLVHG�UHJXODUO\�DQG�ZDV�QRW�RYHUZHLJKW��P\�G[�
DOORZHG�PH�WR�WZHDN�P\�GLHW�L�H��HOLPLQDWHG�FDUEV�DQG�VXJDUV�� ,Q�
UHWXUQ��,�IHHO�EHWWHU�´ � GRQQD

,QIOXHQFH�RI�ODQJXDJH��
WHUPLQRORJ\��H�J��EHLQJ�ODEHOHG�D�
³GLDEHWLF´��DQG�GLDEHWHV�VWLJPD�RQ�
HPRWLRQV�ZHOOQHVV�RI�SHRSOH�ZLWK�
GLDEHWHV
+RZ�³SRVLWLYH�RXWORRN´�DQG�
ZHOOQHVV LPSDFWV�GLDEHWHV�
RXWFRPHV

3V\FKRVRFLDO�
VXSSRUW�DQG�
FRSLQJ

�� ³6RPHWLPHV��,�MXVW�QHHG�DQ�RXWOHW���$�JRRG�UDQW�KHOSV�PH�IHHO�EHWWHU´�
± MHQQKRXFKLQV

³6RPH�GD\V�,�KDWH�KDYLQJ�WR�FRQVWDQWO\�WKLQN�DERXW�ZKDW�GLG�,�HDW��
KRZ�PDQ\�FDUEV��FDQ�,�H[HUFLVH�QRZ���,W�IHHOV�OLNH�\RX�FDQ
W�MXVW�GR�
VRPHWKLQJ�ZLWKRXW�KDYLQJ�SODQQHG�HYHU\WKLQJ�\RX�GR�´�� 3XPS�IXQ

³,�ILQG�D�JUHDW�VXSSRUW�V\VWHP�LQ�P\�LPPHGLDWH�IDPLO\�DQG�FORVHVW�
IULHQGV�HYHQ�WKRXJK�WKH\�GRQ
W�HQWLUHO\�XQGHUVWDQG�EXW�,�VHH�WKDW�
WKH\�WUXO\�WU\�´�� WKHDUWLVWLFJ\SV\��

:KDW�DUH�HIIHFWLYH�FRSLQJ�
VWUDWHJLHV�DQG�VXSSRUW�IRU SHRSOH�
ZLWK�GLDEHWHV WKDW�LPSURYHV�
PHQWDO�KHDOWK�RXWFRPHV"
&KDUDFWHUL]LQJ�WKH�HPRWLRQDO�
ZHLJKW�RI�GDLO\�GLDEHWHV�WDVNV�
:KDW�DUH�WKH�EHVW�PHWKRGV�RI�
VRFLDO�VXSSRUW�VSHFLILFDOO\�IRU�
ZRPHQ�ZLWK�GLDEHWHV�
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'LDEHWHV�
&RPSOLFDWLRQV�
DQG�&R�PRUELG�
KHDOWK�
FRQGLWLRQV

�� ³,�JRW�QHDUO\�PRQWKO\�\HDVW�LQIHFWLRQV�IRU�WKH�ILUVW����\HDUV�RI�P\�
GLDEHWHV��,W�ZDV�IUXVWUDWLQJ��XQFRPIRUWDEOH��HPEDUUDVVLQJ��DQG�QRQH�
RI�P\�IULHQGV�KDG�HYHU�KDG�RQH��0LQH�DOVR�VHHPHG�WR�KDSSHQ�ZKHQ�
,�ZDV�VWUHVVHG�IURP�ZRUN�RU�RWKHU�WKLQJV��KLJK�EORRG�VXJDUV��RU�
KDYLQJ�D�VLFNQHVV�OLNH�D�VLQXV�LQIHFWLRQ�´�± 6NRVKL

³,
YH�KDG�QRW�RQH��EXW�7:2�IUR]HQ�VKRXOGHUV�� ,�KDG�QHYHU�EHHQ�WROG�
LW�ZDV�D�IDLUO\�FRPPRQ�GLDEHWHV�FRPSOLFDWLRQ�XQWLO�,�ZDV�GLDJQRVHG�
ZLWK�WKH�ILUVW�RQH�� :LWK�WKH�ILUVW�RQH��,�FKRVH�WR�WUHDW�LW�ZLWK�SK\VLFDO�
WKHUDS\��27&�SDLQ�UHOLHYHUV��DQG�SDWLHQFH�� ,W�JRW�EHWWHU�YHU\�VORZO\��
EXW�DIWHU�D�FRXSOH�RI�\HDUV�ZDV�EDFN�WR�QRUPDO�� :LWK�WKH�VHFRQG�
RQH��,�GLG�QRW�ZDQW�WR�JR�WKURXJK�DOO�WKDW�DJDLQ��VR�,�FKRVH�VXUJHU\�
DQG�SK\VLFDO�WKHUDS\�� 7KUHH�\HDUV�DIWHU�WKH�VXUJHU\��,�VWLOO�GR�QRW�
KDYH�IXOO�XVH�H[WHQVLRQ�RI�WKDW�VKRXOGHU�´�± ED\OHDIEURNHU

³+DYLQJ�KDG�7�'�IRU�RYHU����\HDUV��,�NQRZ�FRPSOLFDWLRQV�FDQ�
KDSSHQ�� ,Q�IDFW��,
YH�KDG�WKHP�� XVHG�WR�JHW�YHU\�ZUDSSHG�XS�LQ�WKH�
ZKDW�LIV��EXW�KDYH�ZRUNHG�WR�QRW�OLYH�LQ�IHDU�� ,�FDQ
W�JR�EDFN�DQG�
FKDQJH�DQ\WKLQJ�IURP�WKH�SDVW�WKDW�PD\�LPSDFW�P\�IXWXUH�
FRPSOLFDWLRQV�� ,QVWHDG�,�IRFXV�RQ�WKH�GD\�WR�GD\��DQG�NQRZ�LI�
VRPHWKLQJ�GRHV�FRPH�XS��P\�KHDOWKFDUH�WHDP�ZLOO�KHOS�PH�WKURXJK�
LW�´ � SK\OOLVN

:KDW�FRQGLWLRQV��WKDW�DUHQ¶W�
FRQVLGHUHG�³FRPSOLFDWLRQV´��WKDW�
ZRPHQ�ZLWK�GLDEHWHV�KDYH�
LQFUHDVHG�ULVN�IRU ± VXFK�DV�
PXVFXORVNHOHWDO�LVVXHV�
%HVW�VWUDWHJLHV�WR�HGXFDWH�ZRPHQ�
DERXW�ULVNV�ZLWKRXW�KDYLQJ�
FRQVWDQW�IHDU�RI�WKHP�

)RRG��GLHW�DQG�
QXWULWLRQ

�� ³,�XVH�IUHVK�RUDQJHV�DQG�JUDSHIUXLW�WR�WUHDW�ORZV��,�OLNH�WKH�UHDO�IUXLW�
PXFK�EHWWHU�WKDQ�MXLFH��6RPHWLPHV�,�DOVR�EX\�IUHVK�FXW�XS�
SLQHDSSOH�LQ�WKH�SURGXFH�VHFWLRQ�DQG�WKDW�ZRUNV�ZHOO�DOVR�´�± /DGGLH

³,�KDYH�D�GLJLWDO�VFDOH�WKDW�,�XVH�WR�ZHLJK�WKH�SRUWLRQ�VL]H�OLVWHG�RQ�
QXWULWLRQ�ODEHO��KHOSV�ZLWK�FDUE�FRXQWLQJ�WRR�´�� 6DQGHH.

:KDW�DUH�HIIHFWLYH�DQG�DOVR�
KHDOWKLHU�RSWLRQV�IRU�WUHDWLQJ�
K\SRJO\FHPLD"
:KDW�DUH�PRVW�HIIHFWLYH�PHWKRGV�
IRU�FDUE�FRXQWLQJ"

([HUFLVH�DQG�
SK\VLFDO�
DFWLYLW\

�� ³,�VWUXJJOH�ZLWK�KDYLQJ�WR��IHHG��WKH�ORZV�WKDW�DUH�D�UHVXOW�RI�
H[HUFLVH���,V�WKHUH�D�FKDUW�RU�JUDSK�RU�IRUPXOD�IRU�DGMXVWLQJ�LQVXOLQ�
ZLWK�D�SXPS�WR�PDQDJH�H[HUFLVH"�,
P�ORRNLQJ�IRU�VRPH�UHOLDEOH�
UHVRXUFHV´�± 7DQ\D

³7KH�SRZHU�RI�DQ\�PRYHPHQW�IRU�JOXFRVH�FRQWURO�LV�DPD]LQJ���,W�
GRHV�QRW�PDWWHU�ZKDW�\RX�GR��MXVW�JHW�PRUH�RI�DQ\�DFWLYLW\�\RX�FDQ�
WR�ORZHU�EORRG�VXJDUV���%H�SUHSDUHG�IRU�ORZV�ZLWK�FDUEV�DKHDG�RI�
WLPH�RU�D�UHGXFHG�EDVDO�UDWH�RU�EROXV�IRU�WKH�PHDO�SULRU�WR�H[HUFLVH�´�
± KDQDYDQN

:KDW�DUH�VWUDWHJLHV�IRU�PDQDJLQJ�
EORRG�VXJDU�GXULQJ�H[HUFLVH�XVLQJ�
DQ�LQVXOLQ�SXPS"
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([HUFLVH�DQG�
SK\VLFDO�
DFWLYLW\��
FRQWLQXHG

³%HFDXVH�RI�DOO�WKH�YDULDEOHV�VXFK�DV�KRZ�PXFK�LQVXOLQ�LV�RQ�ERDUG��
WKH�WLPH�LW�WDNHV�IRU�\RXU�LQVXOLQ�WR�DEVRUE��ZKDW�\RXU�EORRG�VXJDU�LV�
ZKHQ�\RX�VWDUW��WKH�VWDWXV�RI�\RXU�LQIXVLRQ�VLWH��KRZ�UHFHQWO\�\RX�
KDYH�HDWHQ��KRZ�PXFK�\RX�DWH��KRZ�VWUHQXRXV�WKH�H[HUFLVH��WKH�
OHQJWK�RI�WLPH�\RX�H[HUFLVH��ZKHWKHU�LW
V�WKDW�WLPH�RI�WKH�PRQWK��DQG�
DERXW�D�PLOOLRQ�RWKHU�WKLQJV��LW�LV�GLIILFXOW�WR�KDYH�DQ�H[DFW�IRUPXOD�
IRU�KRZ�WR�DGMXVW�\RXU�SXPS�´�� MDQPRVVR

:HLJKW���
ZHLJKW�
PDQDJHPHQW

�� ³,�ZRUN�VR�KDUG�DW�H[HUFLVLQJ�DQG�HDWLQJ�EHWWHU��DQG�WKH�QXPEHU�RQ�
WKH�VFDOH�GRHV�QRW�PRYH��/LNH�HYHU�� /DVW�VXPPHU�,�VWDUWHG�JRLQJ�WR�
&DPS�*ODGLDWRU�ZRUNRXWV�� WKDW�KDV�GRQH�$0$=,1*�WKLQJV�IRU�P\�
EORRG�VXJDUV�DQG�,
YH�ORZHUHG�P\�$�&�RYHU�D�IXOO�SRLQW�LQ�WKH�ODVW�
���PRQWKV�� ,
YH�ORVW�LQFKHV��$QG�,�NQRZ�WKH�QXPEHU�RQ�WKH�VFDOH�
VKRXOGQ
W�PDWWHU��EXW�LW�GRHV��,�KDYH�D�UDQJH�,�ZDQW�WR�EH�EDFN�LQ��
DQG�,�KDYH�QRW�EXGJHG�LQ�DOPRVW���\HDUV��%XW�,
P�QRZ�WDNLQJ�����RI�
P\�GDLO\�LQVXOLQ�WKDW�,�ZDV�EHIRUH�DQG�,
P�HDWLQJ�VR�PXFK�
EHWWHU�� %XW�VWLOO�QRW�ORVLQJ�ZHLJKW�´� ± DJJLHP�P

³,�DP�D����\HDU�ROG�XQGHUZHLJKW�W\SH���IHPDOH�GLDEHWLF��,�ZDV�
GLDJQRVHG�ODVW�\HDU��,�KDYH�VHHQ�WKH�RQH�UHFHQW�DUWLFOH�RQ�WKLV�
LVVXH��EXW�,�DP�YHU\�LQWHUHVWHG�LI�DQ\RQH�HOVH�KDV�DQ\WKLQJ�WR�VKDUH�
RQ�WKLV�PDWWHU�´�� MFRUOHWWH

:KDW�DUH�IDFLOLWDWRUV�DQG�EDUULHUV�
WR�ZHLJKW�ORVV�ZLWK�GLDEHWHV"
5HLQIRUFH�RWKHU�ZD\V�RI�
PHDVXULQJ�VXFFHVV�RI�SRVLWLYH�
OLIHVW\OH�FKDQJHV��EH\RQG�ZHLJKW�
ORVV���H�J���%0,��%05��ERG\�
PHDVXUHPHQWV�
:KDW�DUH�ZHLJKW�DQG�KHDOWK�
FRQFHUQV�DQG�WUHDWPHQWV�IRU�
XQGHUZHLJKW SHRSOH�ZLWK�W\SH���
GLDEHWHV"

'LDEHWHV�LQ�
SUHJQDQF\�SUH
JQDQF\�
SODQQLQJ

�� ³,�ZDV�WROG�ZKHQ�,�ZDV�G[
G�LQ�
���WKDW�,
G�QRW�EH�DEOH�WR�KDYH�
FKLOGUHQ��%XW�,
YH�VLQFH�KDG���KHDOWK\�SUHJQDQFLHV�� WKH�PRVW�UHFHQW�
RI�ZKLFK�ZDV�ZLWK�WZLQV����� $OO���KHDOWK\�EDE\�ER\V��,�RQO\�ZLVK�,
G�
KDG�UHVRXUFHV�EDFN�WKHQ��OLNH�'LDEHWHV6LVWHUV��WR�NQRZ ,�ZDVQ
W�
DORQH�´�± DJJLHP�P

³:LWK�WKH�KHOS�RI�P\�LQFUHGLEOH�PHGLFDO�WHDP�ZLWK�RQFH�RU�WZLFH�
ZHHNO\�DSSRLQWPHQWV�ZH�ZHUH�DEOH�WR�NHHS�P\�OHYHOV�XQGHU�FRQWURO�
ZLWK�PXOWLSOH�LQVXOLQ�LQMHFWLRQV�WKURXJKRXW�WKH�GD\�DQG�FKHFNLQJ�P\�
OHYHOV�DW�OHDVW���WLPHV�D�GD\��7KURXJKRXW�PRVW�RI�P\�SUHJQDQF\�,�
ZDV�DEOH�WR�NHHS�P\�$�&�OHYHO�DURXQG����������:H�PDGH�LW�WR����
ZHHNV�EHIRUH�,�ZDV�LQGXFHG�´��OHQQHPDQH

*XLGHV�WR�VXFFHVVIXO�DQG�KHDOWK\�
SUHJQDQFLHV�ZLWK�GLDEHWHV
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,QVXOLQ�DQG�
,QVXOLQ�
'HOLYHU\��
LQFOXGLQJ�
3XPS

�� ³6R�,�ZDQW�WR�GLVFXVV�LQVXOLQ�UHVLVWDQFH�LQ�7\SH��V��,�FDQ
W�EH�WKH�
RQO\�RQH�ZKR�KDV�H[SHULHQFHG�WKLV��DQG�,
P�SUHWW\�PXFK�DW�ZLW
V�HQG�
DV�WR�KRZ�WR�PDQDJH�LW�´�� QDWVHUD

³)RU�ZKDWHYHU�UHDVRQ��WKRXJK��,�FDQ
W�TXLWH�JHW�P\VHOI�WR�FRPPLW�WR�
D�SXPS���,�DP�D�ELW�LQWLPLGDWHG�E\�DOO�WKH�OHDUQLQJ�FXUYH�WKDW�
SXPSLQJ�UHTXLUHV�DQG�D�ELW�DSSUHKHQVLYH�DERXW�WKH�ULVN�RI�
RFFOXVLRQV�´�� 7RUWLH*LUO

³,�GRQ
W�ZHDU�WLJKW�FORWKLQJ��EXW�LW��HGLW��WKH�SXPS��VWLOO�VWLFNV�RXW�TXLWH�
D�ELW���:HDULQJ�LW�LQVLGH�P\�EUD�GRHVQ
W�ZRUN�ZHOO�IRU�PH��LW�MXVW�
VHHPV�WRR�LQFRQYHQLHQW�WR�SXOO�LW�RXW�IUHTXHQWO\���'RHV�DQ\RQH�KDYH�
DQ\�WULFNV�WR�VKDUH"´�� 7LOO\VHDWWOH

:KDW�LV�WKH�RYHUODS�DQG�
PDQDJHPHQW�IRU�7\SH���'0�DQG�
DQG�LQVXOLQ�UHVLVWDQFH"
:KDW�DUH�WKH��HPRWLRQDO�DQG�
RWKHU��EDUULHUV�WR�VWDUWLQJ DQ�
LQVXOLQ�SXPS
:KDW�DUH�WKH�EHVW�HGXFDWLRQDO�
JXLGHV IRU�ZHDULQJ�LQVXOLQ�SXPS"

*OXFRVH�VHOI�
PRQLWRULQJ�DQG�
&*0

�� ³1RQH�RI�P\�SUDFWLWLRQHUV�KDV�WDONHG�DERXW�NHWRQHV�ZLWK�PH�RU�
UHFRPPHQGHG�JHWWLQJ�NHWRQH�VWULSV�´�� 7RUWLH*LUO

³,I�,�GR�QRW�WDNH�LQVXOLQ�ZKHQ�,�JHW�XS�DQG�HVSHFLDOO\�LI�,�VNLS�
EUHDNIDVW��P\�%*�ZLOO�JR�XS�VWHDGLO\�XQWLO�PLG�PRUQLQJ��,W�WDNHV�
PRUH�LQVXOLQ�WR�NHHS�P\�%*�LQ�UDQJH�LI�,�GR�QRW�HDW�WKDQ�LI�,�GR�´��
/DGGLH

³,�XVH�LW�H[DFWO\�DV�LW
V�QDPH�LPSOLHV�� ,��PRQLWRU��P\�EORRG�VXJDUV�
ZLWK�LW��DQG�ORRN�IRU�WUHQGV���:KHQ�,�ILUVW�JRW�LW��LW�ZDV�GHILQLWHO\�KDUG�
QRW�WR�RYHUUHDFW�WR�HYHU\�XS�RU�GRZQ�DUURZ��DQG�,�FHUWDLQO\�GLG�VWDFN�
LQVXOLQ���3DWLHQFH�LV�UHDOO\�NH\�ZLWK�D�FJP�´�� FWJLUO��

:KDW�DUH�SDWLHQW�HGXFDWLRQ�
PHWKRGV�DERXW�WKH�LPSRUWDQFH�RI�
NHWRQHV"
:KDW�DUH�WKH�LPSOLFDWLRQV�IRU�PHDO�
WLPLQJ��OLNH�VNLSSLQJ�EUHDNIDVW�RU�
HDWLQJ�PHDOV�ODWH"

7\SH���'0�
DQG�RWKHU�QRQ�
7\SH��
WUHDWPHQWV

�� ³7KLV�GDLO\�PDLQWHQDQFH�LV�KDUG�DQG�,�KDG�EHHQ�WROG�WKDW�,�KDG�
UHYHUVHG�P\��SUHGLDEHWHV����+RZHYHU��WKDW�LV�RQO\�LI�,�IROORZ�P\�GLHW�
DQG�H[HUFLVH�SODQ�VWULFWO\�´�� FV�����

³,
P�QHUYRXV�DERXW�WKH�SRVVLELOLW\�RI�0HWIRUPLQ��,
P�ZRUULHG�DERXW�
WKH�VLGH�HIIHFWV�´�� 'LDEHWHV5DPEOLQJV

:KDW�GRHV�LW�PHDQ�WR�UHYHUVH�RU�
FXUH�W\SH���GLDEHWHV"�
+RZ�GR�\RX�SUHYHQW�GLDEHWHV�LQ�
SHRSOH�ZLWK�SUHGLDEHWHV"
:KDW�DUH�WKH�SV\FKRORJLFDO�
EDUULHUV�WR�VWDUWLQJ�QHZ�GLDEHWHV�
PHGLFDWLRQV DQG�LQVXOLQ�LQ�SHRSOH�
ZLWK�W\SH���DQG���GLDEHWHV"

2OGHU�ZRPHQ�
DQG�GLDEHWHV

�� ³,�WKLQN�WKHUH�DUH�ZD\�722�0$1<�RI�XV�RYHU����WR�EH�KRQHVW��,�DP�
���\HDUV�ROG�DQG�KDYH�KDG�W\SH���IRU�����\HDUV��/LIH�,6�KDUG�ZLWK�
WKLV�GLVHDVH��EXW�,�DP�OHDUQLQJ�WKDW�,�DP�VWLOO�KHDOWK\�DQG�FDQ�OLYH�D�
WHUULILF�OLIH�LQ�VSLWH�RI�VRPHWKLQJ�,�KDYH�WR�PRQLWRU�������,W
V�QLFH�WR�
NQRZ�ZH�DUHQ
W�LQ�WKLV�DORQH�� ��´�� EQGWQDQD

:KDW�DUH�XQLTXH�KHDOWK�LVVXHV�IRU�
ROGHU�ZRPHQ�OLYLQJ�ZLWK�GLDEHWHV"
:KDW�DUH�EHVW�ZD\V�WR�HQJDJH�
ROGHU�ZRPHQ�ZLWK�GLDEHWHV�LQ�WKH�
GLDEHWHV�FRPPXQLW\"
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',6&866,21
:H�ZHUH�DEOH�WR�HQJDJH�D�GLYHUVH�VWDNHKROGHU�DGYLVRU\�ERDUG�WR�KHOS�WR�GHYHORS�DQG�
UHILQH�'LDEHWHV6LVWHUV9RLFHV��7KURXJK�LQ�GHSWK�LQWHUYLHZV�DQG�YLGHR�FRQIHUHQFLQJ��
ZH�ZHUH�DEOH�WR�UHILQH�D�ZHEVLWH�WR�IDFLOLWDWH�SDUWLFLSDWLRQ�DFURVV�UDFLDO�HWKQLF��
VRFLRHFRQRPLF��DJH�DQG�JHRJUDSKLFDO�VWUDWD��2XU�UHVXOWV�VKRZ�WKDW�DQ�RQ�OLQH��
LQWHUDFWLYH�ZHEVLWH�FDQ�EH�D�SRUWDO�IRU�DGXOWV�ZLWK�GLVHDVH�FRQGLWLRQV�WR�H[SUHVV�
WKHLU�RSLQLRQV��VKDUH�H[SHULHQFHV�DQG�UHVRXUFHV�DQG�YHUEDOL]H�ZKDW�UHVHDUFK�WRSLFV�
DUH�PRVW�LPSRUWDQW�WR�WKHP��

2XU�JRDO�ZDV�WR�LQLWLDWH�HQJDJHPHQW�DFURVV�WKH�EURDG�SRSXODWLRQ�RI�ZRPHQ�OLYLQJ�
ZLWK�GLDEHWHV�DQG�WR�LGHQWLI\�VWUDWHJLHV�WR�UH�HQJDJH�SDUWLFLSDQWV��6SHFLILFDOO\��RXU�
JRDO�ZDV�WR�HQUROO�SDUWLFLSDQWV�DQG�WR�HQFRXUDJH�WKHP�WR�UHWXUQ�WR�WKH�ZHEVLWH�
UHJXODUO\�WR�YRLFH�RSLQLRQV�DQG�FRQFHUQV��UHDG�WKH�FRPPHQWV�RI�RWKHUV�DQG�SURYLGH�
UHVRXUFHV��$V�'LDEHWHV6LVWHUV9RLFHV�LV�DQ�RQ�OLQH�FRPPXQLW\��ZH�SULPDULO\�IRFXVHG�
RQ�VRFLDO�PHGLD�VWUDWHJLHV�DV�D�PHWKRG�RI�HQJDJHPHQW��:H�IRXQG�WKDW�RXU�KLJKHVW�
UHFUXLWPHQW�HQUROOPHQW�\LHOGV�WR�WKH�VLWH�RFFXUUHG�YLD�VRFLDO�PHGLD�DFWLYLWLHV�RI�RXU�
SULPDU\�VWDNHKROGHU��'LDEHWHV6LVWHUV��DV ZHOO�DV�)DFHERRN�ERRVW��7KH�VXFFHVV�RI�
WKHVH�WZR�VWUDWHJLHV�DUH�OLNHO\�GXH�WR�WKH�ZHOO�HVWDEOLVKHG�DGYRFDF\�DQG�
FRPPXQLFDWLRQ�LQIUDVWUXFWXUH�RI�'LDEHWHV6LVWHUV�DQG�WKH�EURDG�XVH�RI�)DFHERRN�E\�
DGXOWV�DFURVV�GHPRJUDSKLF�VWUDWD��

:H�VXFFHVVIXOO\�HQUROOHG�����ZRPHQ�ZLWK�����RI�WKHP�SRVWLQJ�DW�OHDVW�RQFH�RQ�WKH�
VLWH�RYHU���PRQWKV�RI�XVH��$OWKRXJK�WKH�PDMRULW\�RI�ZRPHQ�ZHUH &DXFDVLDQ�ZLWK�
W\SH���GLDEHWHV��ZH�VXFFHVVIXOO\�HQJDJHG�DQG�VXVWDLQHG�ZRPHQ�ZLWK�GLDEHWHV�LQ�DQ�
RQOLQH�FRPPXQLW\��$V�WLPH�ZHQW�RQ��PRUH�ZRPHQ�ZLWK�W\SH���GLDEHWHV�MRLQHG�WKH�
VWXG\��

7KH�FRQWHQW DQDO\VLV�RI�WKH�VWXG\�SURYLGHV�DQ�RSSRUWXQLW\�WR�VXPPDUL]H�ZRPHQ·V�
SHUVSHFWLYHV�RQ�WKHLU�FXUUHQW�FDUH��WKHLU�SHUFHLYHG�EDUULHUV�WR�RU�OLPLWDWLRQV�RI�
FXUUHQW�WKHUDSLHV�DQG�ZKDW�NQRZOHGJH�WKH\�QHHG�WR�OLYH�KHDOWKLHU�OLYHV��2XU�
ILQGLQJV��7DEOH����FRQWULEXWH�WR�WKH�FDUH�RI�ZRPHQ�ZLWK�GLDEHWHV�LQ�WZR LPSRUWDQW�
ZD\V��)LUVW��ZH�GHYHORSHG�DQG�UHILQHG�D�YHQXH�E\�ZKLFK�ZRPHQ�DUH�DEOH�WR�H[SUHVV�
WKHLU�YLHZV�LQ�DQ�RQ�JRLQJ�LWHUDWLYH�IDVKLRQ��7KLV�PHWKRG�WR�HQJDJH�SDUWLFLSDQWV�
GLIIHUV�VXEVWDQWLDOO\�IURP�WUDGLWLRQDO�IRFXV�JURXSV�LQ�ZKLFK�SDUWLFLSDQWV�KDYH�RQO\�
RQH�RSSRUWXQLW\�WR�H[SUHVV�WKHLU�RSLQLRQV��7R�RXU�NQRZOHGJH��'LDEHWHV6LVWHUV9RLFHV�
LV�RQH�RI�WKH�ILUVW�RQ�OLQH�FRPPXQLWLHV�VSHFLILFDOO\�IRU�ZRPHQ�ZLWK�GLDEHWHV�DQG�ZLWK�
WKH�IRFXVHG�JRDO�WR�JDLQ�LQSXW�IURP�ZRPHQ�ZLWK�GLDEHWHV�RQ�SULRULWLHV�IRU�UHVHDUFK��
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/LPLWDWLRQV

7KHUH�DUH�OLPLWDWLRQV�WR�WKLV�VWXG\�WKDW�GHVHUYH�IXUWKHU�DWWHQWLRQ��,W�ZDV�
FKDOOHQJLQJ�WR�UHFUXLW�DQG�HQUROO�D�UDFLDO�HWKQLFDOO\�GLYHUVH�JURXS�RI�ZRPHQ��7KH�
PDMRULW\�RI�RXU�SDUWLFLSDQWV�ZHUH�&DXFDVLDQ�ZRPHQ�ZLWK�W\SH���GLDEHWHV��,W�LV�
SRVVLEOH�WKDW�ZRPHQ�ZLWK�W\SH���GLDEHWHV�PD\�KDYH�EHHQ�UHOXFWDQW�WR�VKDUH�WKHLU�
H[SHULHQFHV�GXH�WR�FRQFHUQV�DERXW�EHLQJ�VWLJPDWL]HG�IRU�WKHLU�GLDJQRVLV��)URP�D�
SXEOLF�SHUVSHFWLYH��W\SH���GLDEHWHV�LV�FRQVLGHUHG�WR�EH�D�QRQ�SUHYHQWDEOH�FRQGLWLRQ��
ZKLOH�W\SH���GLDEHWHV�LV�WKRXJKW WR�EH�SUHYHQWDEOH�DQG�ODUJHO\�RFFXUV�LQ�DGXOWV�ZLWK�

XVH�WKH�LQWHUQHW�IRU�LQIRUPDWLRQ��EXW�QRW�DV�D�PHWKRG�IRU�VRFLDO�LQWHUDFWLRQ�ZLWK�
SHHUV��

&21&/86,21
2XU�VWXG\�ILQGLQJV�VXJJHVW�WKDW�DQ�RQ�OLQH�FRPPXQLW\�FDQ�EH�DQ�HQJDJLQJ�DQG�
HIILFLHQW�WRRO IRU�ZRPHQ�ZLWK�GLDEHWHV�WR�LQWHUDFW�ZLWK�HDFK�RWKHU�DQG�SURYLGH�WKHLU�
SHUVSHFWLYHV�DERXW�GLDEHWHV�FDUH�WR�LQIRUP�WKH�QH[W�JHQHUDWLRQ�RI�UHVHDUFK�
TXHVWLRQV��:H�LGHQWLILHG�PXOWLSOH�DSSURDFKHV�WR�HQJDJH�ZRPHQ�WR�VKDUH�WKHLU�
SHUVSHFWLYHV�RQ�D�UDQJH�RI�WRSLF�DQG�LQWHUHVW�UHODWHG�WR�GLDEHWHV��)LQDOO\��ZH�ZHUH�
DEOH�WR�VXPPDUL]H��SUHOLPLQDULO\��WKHLU�SHUVSHFWLYHV�RQ�NQRZOHGJH�JDSV�LQ�KHDOWK�
FDUH�GHOLYHU\��)XUWKHU�VWXG\�LV�QHHGHG�LQ�D�ODUJHU�FRKRUW RI�ZRPHQ�ZLWK�W\SH���DQG�
JHVWDWLRQDO�GLDEHWHV��DV�WKH�PDMRULW\�RI�VWXG\�SDUWLFLSDQWV�KDV�W\SH���GLDEHWHV��$OVR��
IXWXUH�VWXGLHV�PLJKW�FRQVLGHU�WDUJHWLQJ�DVSHFWV�RI�GLDEHWHV�FDUH��H�J��IHUWLOLW\��
PHQRSDXVH��WKDW�DUH�VSHFLILF�WR�ZRPHQ�DQG�DGGUHVV�FRQGLWLRQV�DFURVV�WKH�ZRPDQ·V�
OLIHVSDQ��
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5()(5(1&(6
���*HLVV�/6��:DQJ�-��&KHQJ�<-��7KRPSVRQ�7-��%DUNHU�/��/L�<��HW�DO��3UHYDOHQFH�DQG�
LQFLGHQFH�WUHQGV�IRU�GLDJQRVHG�GLDEHWHV�DPRQJ�DGXOWV�DJHG����WR����\HDUV��8QLWHG�
6WDWHV�������������-$0$�������������������������>30,'����������@�

���%URZQOHH�0��$LHOOR�/3��&RRSHU�0(��9LQLN�$/��%HVWR�5:��%RXOWRQ�$-0��
&RPSOLFDWLRQV�RI�GLDEHWHV�PHOOLWXV��,Q��0HOPHG�6��3RORQVN\�.6��/DUVHQ�35��
.URQHQEHUJ�+0��HGV��:LOOLDPV�7H[WERRN�RI�(QGRFULQRORJ\����WK�HG��6DXQGHUV��
�����������

���3HWHUV�6$��+X[OH\�55��6DWWDU�1��:RRGZDUG�0��6H[�'LIIHUHQFHV�LQ�WKH�([FHVV�
5LVN�RI�&DUGLRYDVFXODU�'LVHDVHV�$VVRFLDWHG�ZLWK�7\SH���'LDEHWHV��3RWHQWLDO�
([SODQDWLRQV�DQG�&OLQLFDO�,PSOLFDWLRQV��&XUU�&DUGLRYDVF�5LVN�5HS������� ���������
>30,'����������@�

���+X[OH\�55��3HWHUV�6$��0LVKUD�*'��:RRGZDUG�0��5LVN�RI�DOO�FDXVH�PRUWDOLW\�DQG�
YDVFXODU�HYHQWV�LQ�ZRPHQ�YHUVXV�PHQ�ZLWK�W\SH���GLDEHWHV��D�V\VWHPDWLF�UHYLHZ�DQG�
PHWD�DQDO\VLV��/DQFHW�'LDEHWHV�(QGRFULQRO����������������������>30,'����������@�

���3HWHUV�6$��+X[OH\�55��:RRGZDUG�0��'LDEHWHV�DV�ULVN�IDFWRU�IRU�LQFLGHQW�FRURQDU\�
KHDUW�GLVHDVH�LQ�ZRPHQ�FRPSDUHG�ZLWK�PHQ��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV�
RI����FRKRUWV�LQFOXGLQJ���������LQGLYLGXDOV�DQG��������FRURQDU\�HYHQWV��
'LDEHWRORJLD�����������������������>30,'����������@�

���3HWHUV�6$��+X[OH\�55��:RRGZDUG�0��'LDEHWHV�DV�D�ULVN�IDFWRU�IRU�VWURNH�LQ�
ZRPHQ�FRPSDUHG�ZLWK�PHQ��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV�RI����FRKRUWV��
LQFOXGLQJ���������LQGLYLGXDOV�DQG��������VWURNHV��/DQFHW���������������������������
>30,'����������@�

���&RUUHD�GH�$UDXMR�5��0F'HUPRWW�.��0R\�(��*HQGHU�GLIIHUHQFHV�DFURVV�UDFLDO�DQG�
HWKQLF�JURXSV�LQ�WKH�TXDOLW\�RI�FDUH�IRU�GLDEHWHV��:RPHQV�+HDOWK�,VVXHV��������
�������������>30,'����������@�

���3KHODQ�6��.DQD\D $0��0D�<��9LWWLQJKRII�(��%DUUHWW�&RQQRU�(��:LQJ�5��HW�DO��
/RQJ�WHUP�SUHYDOHQFH�DQG�SUHGLFWRUV�RI�XULQDU\�LQFRQWLQHQFH�DPRQJ�ZRPHQ�LQ�WKH�
'LDEHWHV�3UHYHQWLRQ�3URJUDP�2XWFRPHV�6WXG\��,QW�-�8URO����������������������
>30,'����������@�

���&RSHODQG�./��%URZQ�-6��&UHDVPDQ�-0��9DQ�'HQ�(HGHQ�6.��6XEDN�//��7KRP�
'+��HW�DO��'LDEHWHV�PHOOLWXV�DQG�VH[XDO�IXQFWLRQ�LQ�PLGGOH�DJHG�DQG�ROGHU�ZRPHQ��
2EVWHW�*\QHFRO��������������3W������������>30,'����������@�
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����-RQHV�-0��/DZVRQ�0/��'DQHPDQ�'��2OPVWHG 03��5RGLQ�*��(DWLQJ�GLVRUGHUV�LQ�
DGROHVFHQW�IHPDOHV�ZLWK�DQG�ZLWKRXW�W\SH���GLDEHWHV��FURVV�VHFWLRQDO�VWXG\��%0-��
������������������������>30,'����������@�

����%HOODP\�/��&DVDV�-3��+LQJRUDQL�$'��:LOOLDPV�'��7\SH���GLDEHWHV�PHOOLWXV�DIWHU�
JHVWDWLRQDO�GLDEHWHV��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��/DQFHW��������
������������������>30,'����������@�

����)OHXUHQFH�5��6HOE\�-9��2GRP�:DONHU�.��+XQW�*��0HOW]HU�'��6OXWVN\�-5�<DQF\�
&��+RZ�WKH�SDWLHQW�FHQWHUHG�RXWFRPHV�UHVHDUFK�LQVWLWXWH�LV�HQJDJLQJ�SDWLHQWV�DQG�
RWKHUV�LQ�VKDSLQJ�LWV�UHVHDUFK�DJHQGD��+HDOWK�$II��0LOOZRRG��������)HE������������
�����

����&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��&'&
V�%HKDYLRUDO�5LVN�)DFWRU�
6XUYHLOODQFH�6\VWHP��������KWWS���ZZZ�FGF�JRY�EUIVV���$FFHVVHG�������������

����3HZ�,QWHUQHW�DQG�$PHULFDQ�/LIH�3URMHFW��7KH�6RFLDO�/LIH�RI�+HDOWK�,QIRUPDWLRQ��
������
KWWS���SHZLQWHUQHW�RUJ�a�PHGLD��)LOHV�5HSRUWV������3,3B6RFLDOB/LIHBRIB+HDOWKB,QIR�
SGI��$FFHVVHG�������������

����6KHUERXUQH�&'��6WHZDUW�$/��7KH�026�VRFLDO�VXSSRUW�VXUYH\��6RF�6FL�0HG��������
��������������>30,'���������@�

����3520,6� �3DWLHQW�5HSRUWHG�2XWFRPHV�0HDVXUHPHQW�,QIRUPDWLRQ�6\VWHP��
3520,6�6FDOH�Y����*OREDO�+HDOWK\�6XUYH\��
KWWS���ZZZ�KHDOWKPHDVXUHV�QHW�H[SORUH�PHDVXUHPHQW�V\VWHPV�SURPLV ���������



�� _�3 D J H

$33(1',&(6��6FUHHQ�VKRWV�RI�WKH�
'LDEHWHV6LVWHUV9RLFHV�RQOLQH�FRPPXQLW\

7DEOH�RI�&RQWHQWV
$�� 'LDEHWHV6LVWHUV9RLFHV�KRPHSDJH
%� ´$ERXW�8Vµ
&� 2QOLQH�+HOS�9LGHRV
'� )RUXPV
(� &RQYHUVDWLRQV
)� 5HVRXUFHV
*� 6KDHZ
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$��+RPHSDJH
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%��$ERXW�8V
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&��2QOLQH�+HOS�9LGHRV
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'��)RUXP
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(��&RQYHUVDWLRQV
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)��5HVRXUFHV
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*��6KDUH


