
,17(51(7�32/,&<�5(9,(:
-RXUQDO�RQ�LQWHUQHW�UHJXODWLRQ 9ROXPH���_�,VVXH��

,QWHUQHW�3ROLF\�5HYLHZ�_�KWWS���SROLF\UHYLHZ�LQIR � 0D\������_�9ROXPH���_�,VVXH��

�

$�VLWXDWHG�DSSURDFK�WR�GLJLWDO�H[FOXVLRQ�EDVHG�RQ
OLIH�FRXUVHV
/DXUD�)DXUH
,QVWLWXWH�IRU�WKH�$QDO\VLV�RI�&KDQJH�LQ�&RQWHPSRUDU\�DQG�+LVWRULFDO�6RFLHWLHV��,$&6���)RQGDWLRQ
7UDYDLO�8QLYHUVLWc��%UXVVHOV��%HOJLXP��ODXUD�IDXUH#XFORXYDLQ�EH

3DWULFLD�9HQGUDPLQ
2SHQ�)DFXOW\�RI�(FRQRPLF�DQG�6RFLDO�3ROLFLHV��8QLYHUVLWc�FDWKROLTXH�GH�/RXYDLQ��8&/RXYDLQ��
%HOJLXP��SDWULFLD�YHQGUDPLQ#XFORXYDLQ�EH

'DQD�6FKXUPDQV
,QVWLWXWH�RI�/DQJXDJH�DQG�&RPPXQLFDWLRQ��8QLYHUVLWc�FDWKROLTXH�GH�/RXYDLQ��8&/RXYDLQ���%HOJLXP

3XEOLVKHG�RQ����0D\������_�'2,����������������������

$EVWUDFW��7KLV�DUWLFOH�SURSRVHV�D�VLWXDWLRQDO�UHDGLQJ�RI�GLJLWDO�H[FOXVLRQ��7KLV�LV�GHYHORSHG�XVLQJ
DQ�DQDO\WLFDO�DSSURDFK�EDVHG�RQ�OLIH�FRXUVHV��7KH�SHUVSHFWLYH�LV�WR�DQDO\VH�GLJLWDO�H[FOXVLRQ�ULVNV
DURXQG�WKH�WUDQVLWLRQV�DQG�UXSWXUHV�WKDW�VKDSH�WKH�OLIH�FRXUVHV��7KH�UHVHDUFK�H[DPLQHV�PXOWLSOH
VWDJHV �ZLWKLQ �HGXFDWLRQDO� �SURIHVVLRQDO �DQG �SULYDWH �WUDMHFWRULHV �DQG �H[SORUHV �WKH �XVHV �RI
WHFKQRORJ\�LQ�WKHVH�VLWXDWLRQV��,W�DQDO\VHV�WKH�GLYHUVLW\�RI�XVH�LQ�UHODWLRQ�WR�WKH�VLWXDWLRQV�LQ
ZKLFK�WKH\�WDNH�SODFH�DQG�DFFRUGLQJ�WR�WKHLU�VLJQLILFDQFH�DW�GLIIHUHQW�SRLQWV�LQ�OLIH��5HFRJQLVLQJ
WKH�KHWHURJHQHLW\�RI�FRXUVHV�DQG�RI�LQGLYLGXDO�H[SHULHQFH��WKLV�DSSURDFK�DOORZV�XV�WR�ZRUN�RXW
WKH�FKDUDFWHULVWLFV�RI�GLJLWDO�XVHV�DQG�WKH�SRWHQWLDO�ULVNV�RI�H[FOXVLRQ�WR�ZKLFK�WKH�LQGLYLGXDO�LV
H[SRVHG�

.H\ZRUGV��'LJLWDO�XVHV��'LJLWDO�H[FOXVLRQ��/LIH�FRXUVH�SHUVSHFWLYH��'LJLWDO�DXWRQRP\��6LWXDWHG

DSSURDFK

$UWLFOH�LQIRUPDWLRQ

5HFHLYHG�����$XJ������5HYLHZHG�����-DQ������3XEOLVKHG�����0D\�����
/LFHQFH��&UHDWLYH�&RPPRQV�$WWULEXWLRQ�����*HUPDQ\
&RPSHWLQJ�LQWHUHVWV��7KH�DXWKRU�KDV�GHFODUHG�WKDW�QR�FRPSHWLQJ�LQWHUHVWV�H[LVW�WKDW�KDYH�LQIOXHQFHG
WKH�WH[W�

85/��KWWS���SROLF\UHYLHZ�LQIR�DUWLFOHV�DQDO\VLV�VLWXDWHG�DSSURDFK�GLJLWDO�H[FOXVLRQ�EDVHG�OLIH�FRXUVHV

&LWDWLRQ��)DXUH��/��	�9HQGUDPLQ��3��	�6FKXUPDQV��'����������$�VLWXDWHG�DSSURDFK�WR�GLJLWDO�H[FOXVLRQ
EDVHG�RQ�OLIH�FRXUVHV��,QWHUQHW�3ROLF\�5HYLHZ��������'2,����������������������

7KLV�SDSHU�LV�SDUW�RI�'LJLWDO�LQFOXVLRQ�DQG�GDWD�OLWHUDF\��D�VSHFLDO�LVVXH�RI�,QWHUQHW�3ROLF\
5HYLHZ�JXHVW�HGLWHG�E\�(OLQRU�&DUPL�DQG�6LPHRQ�-��<DWHV�
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,1752'8&7,21
+DYLQJ �DFFHVV �WR �GLJLWDO �WRROV ��VPDUWSKRQHV� �FRPSXWHUV� �WDEOHWV� �LQWHUQHW� �DSSOLFDWLRQV�
SODWIRUPV�HWF���DV�ZHOO�DV�WKH�VNLOOV�QHFHVVDU\�WR�XVH�WKHP�LV�QRZ�FRQVLGHUHG�SUHUHTXLVLWH�IRU
LQGLYLGXDOV�WR�SDUWLFLSDWH�IXOO\�LQ�VRFLHW\��7KH�XVH�RI�WKHVH�WHFKQRORJLHV�FUHDWH�RSSRUWXQLWLHV�WR
UHLQIRUFH�VRFLDO��HFRQRPLF�DQG�FXOWXUDO�FDSLWDO��DV�XQGHUVWRRG�LQ�WKH�VHQVH�GHILQHG�E\�%RXUGLHX
�5DJQHGGD���������DQG�GRHV�VR�WKURXJKRXW�RXU�OLYHV��9DQ�'HXUVHQ�	�9DQ�'LMN��������S�������
0XFK�UHVHDUFK�KDV�VKRZQ�WKDW�LQGLYLGXDOV�ZKR�KDYH�QRW�KDG�DFFHVV�WR�GLJLWDO�WHFKQRORJLHV��RU
ZKR�ZHUHQnW �DEOH �WR �XVH�WKHP�DQG�EHQHILW �IURP�WKHP�LQ�WKHLU �OLIH �RIIOLQH� �RIWHQ�EHORQJ�WR
GLVDGYDQWDJHG�VRFLDO�JURXSV�RU�ROGHU�JHQHUDWLRQV��'L0DJJLR�	�+DUJLWWDL��������)OHPLQJ��0DVRQ�
	�3D[WRQ��������9DQ�'HXUVHQ�	�+HOVSHU��������<DWHV��.LUE\��	�/RFNOH\������D���+RZHYHU��ZKLOH
VLJQLILFDQW�HIIRUWV�KDYH�EHHQ�PDGH�WR�LPSURYH�DFFHVV�WR�GLJLWDO�WRROV�DQG�WKH�GHYHORSPHQW�RI�WKH
QHFHVVDU\�VNLOOV��VRPH�LQGLYLGXDOV��RU�JURXSV�RI�LQGLYLGXDOV��DUH�VWLOO�DW�D�GLVDGYDQWDJH�EHFDXVH�RI
WKHLU �QRQ�XVH�RI �WKHVH�WRROV� �ZKLFK�DUH�LQWHUZRYHQ�LQ�D�JURZLQJ�UDQJH�RI �VLWXDWLRQV�DFURVV
HGXFDWLRQ��SURIHVVLRQDO�DQG�SHUVRQDO�OLIH��9DQ�'HXUVHQ�	�+HOVSHU��������

7KH�FRQVLVWHQF\�DQG�WKH�HYROXWLRQ�RI�WKHVH�WUHQGV�LQ�GLJLWDO�H[FOXVLRQ�HQFRXUDJH�XV�WR�JR�EH\RQG
GLFKRWRPRXV�DSSURDFKHV�WR�H[FOXVLRQ��EHWZHHQ�WKH�mKDYHVn�DQG�WKH�mKDYH�QRWVn��7VDWVRX���������WR
EHWWHU �mWDNH�LQWR�DFFRXQW�WKH�VRFLDO �HFRQRPLF�DQG�FXOWXUDO �FRQWH[WV �RI �GLJLWDO �HQJDJHPHQWVn
�5RELQVRQ�HW�DO���������S��������7KLV�WXUQLQJ�SRLQW�LQ�WKH�UHVHDUFK�VKHGV�OLJKW�RQ�WKH�PXOWLSOH
GLPHQVLRQV�RI�GLJLWDO�H[FOXVLRQ�DQG�WKHLU�G\QDPLF�QDWXUH��+HOVSHU��������:HL�	�+LQGPDQ�
������DV�ZHOO�DV�WKH�QHFHVVLW\�RI�DGRSWLQJ�D�VLWXDWHG�SRLQW�RI�YLHZ�WR�XQGHUVWDQG�WKH�LQWHUDFWLRQ
EHWZHHQ�LQGLYLGXDO�DQG�FRQWH[WXDO�IDFWRUV�ZKLFK�JHQHUDWH�WKHVH�VLWXDWLRQV�RI�GLVDGYDQWDJH��DQG
LQGHHG �IRU �VRPH �WKH �SKHQRPHQRQ �RI �PDUJLQDOLVDWLRQ ��%HQ]XLGHQKRXW� �/HRQHOOL� �.HOO\� �	
5DSSHUW��������'L0DJJLR�	�+DUJLWWDL��������5DJQHGGD��������:HL�	�+LQGPDQ���������,Q�OLQH
ZLWK�WKLV�SHUVSHFWLYH��WKLV�DUWLFOH�SURSRVHV�D�VLWXDWLRQDO�UHDGLQJ�RI�GLJLWDO�H[FOXVLRQ��7KLV�LV
GHYHORSHG�XVLQJ�DQ�DQDO\WLFDO�DSSURDFK�EDVHG�RQ�OLIH�FRXUVHV�

/LIH�FRXUVHV�UHIHU�WR�LQGLYLGXDO�H[SHULHQFH��VLWXDWHG�ZLWKLQ�D�VHTXHQFH�RI�LQVWLWXWLRQDOLVHG�HYHQWV
ZKLFK�WDNH�SODFH�LQ�WKH�OLYHV�RI�LQGLYLGXDOV�DQG�ZKLFK�SOD\�D�SDUW�LQ�WKH�GLUHFWLRQ�RI�LQGLYLGXDO
WUDMHFWRULHV��(OGHU��������*LHOH�	�(OGHU��������+HQGULFNV��������0D\HU���������/LIH�FRXUVHV�DUH
PDUNHG�E\ �VLWXDWLRQV �ZKHUH �WKH �RSWLRQ �RI �FKRRVLQJ �WR �HPSOR\ �WHFKQRORJ\ �RU �QRW �LV �EHLQJ
UHGXFHG��:KHWKHU�LQ�VWXG\LQJ��LQ�DGPLQLVWUDWLYH�SURFHGXUHV��ILQGLQJ�D�MRE�RU�HYHQ�D�SODFH�WR�OLYH�
WKH�XVH�RI�GLJLWDO�WHFKQRORJ\�LV�EHFRPLQJ�PRUH�DQG�PRUH�GRPLQDQW��6HOZ\Q�	�)DFHU���������DQG
LQGHHG�LV�VRPHWLPHV�LPSRVHG�mE\�GHIDXOWn��<DWHV��.LUE\��	�/RFNOH\������E���7KLV�HYROXWLRQ�RI�WKH
QRUPV�RI �XVH �KDV �LPSOLFDWLRQV �RQ�OLIHnV �XQIROGLQJ� �$Q�LQGLYLGXDOnV �QHHGV �DUH �OLQNHG�WR �WKH
VLWXDWLRQV�ZLWK�ZKLFK�WKH\�DUH�FRQIURQWHG��LW�LV�WKXV�QHFHVVDU\�WR�JLYH�WKRXJKW�WR�WKH�HYROXWLRQ�RI
mWKH�LQIUDVWUXFWXUDO��VRFLDO��LQVWLWXWLRQDO��FXOWXUDO��PDWHULDO�DQG�HGXFDWLRQDO�HOHPHQWV�QHFHVVDU\
WR�HQVXUH�WKH�UHDOL]DWLRQn�RI�WKHVH�QHHGV��%H]XLGHQKRXW��/HRQHOOL��.HOO\��	�5DSSHUW��������S�
������%XW�WKLV�VRFLDO�FRQWH[W�LV�DOVR�WUDQVIRUPHG�E\�WKH�VSUHDG�RI�XVH��'L0DJJLR�	�+DUJLWWDL�
�������7KHUHIRUH��LW�LV�D�TXHVWLRQ�RI�GRFXPHQWLQJ�WKH�ZD\�LQ�ZKLFK�OLIH�FRXUVHV�DUH�LQIOXHQFHG�E\
WKH �QRUPDOLVDWLRQ �RI �XVHV �LQ �D �SDUWLFXODU �VRFLDO �FRQWH[W ��%H]XLGHQKRXW� �/HRQHOOL� �.HOO\� �	
5DSSHUW��������S�������

7KH �UHVHDUFK �SUHVHQWHG �KHUH �ORRNV �WR �XQGHUVWDQG �WR �ZKDW �H[WHQW �VLWXDWLRQV �ZKHUH �GLJLWDO
H[FOXVLRQ�LV�D�ULVN�DUH�VWUXFWXUHG�DURXQG�SDUWLFXODU�OLIH�WUDQVLWLRQV��VXFK�DV�WKH�ELUWK�RI�D�FKLOG�
WKH�GHDWK�RI�D�FORVH�UHODWLRQ��ILQGLQJ�D�SDUWQHU��VWDUWLQJ�D�MRE��DQG�JHRJUDSKLFDO�PRELOLW\��,Q
DGGLWLRQ�WR�WKHVH�WUDQVLWLRQV�DUH�ELRJUDSKLFDO�UXSWXUHV��GLYRUFH��VLFNQHVV��XQHPSOR\PHQW�HWF�
2XU�UHVHDUFK�H[DPLQHV�PXOWLSOH�VWDJHV�ZLWKLQ�HGXFDWLRQDO��SURIHVVLRQDO�DQG�SULYDWH�WUDMHFWRULHV



$�VLWXDWHG�DSSURDFK�WR�GLJLWDO�H[FOXVLRQ�EDVHG�RQ�OLIH�FRXUVHV

,QWHUQHW�3ROLF\�5HYLHZ�_�KWWS���SROLF\UHYLHZ�LQIR � 0D\������_�9ROXPH���_�,VVXH��

DQG�H[SORUHV�WKH�XVHV�RI�WHFKQRORJ\�LQ�WKHVH�VLWXDWLRQV��LQ�SDUWLFXODU�ZKHQ�VXFK�FKDOOHQJHV
UHGXFH�WKH�SRVVLELOLW\�RI�LQGLYLGXDO�FKRLFH�LQ�WKH�XVH�RI�WHFKQRORJ\��7KH�XQGHUO\LQJ�K\SRWKHVLV�LV
WKDW �WKH �XVH �RI �GLJLWDO �WRROV �LV �FKDUDFWHULVHG �E\ �DQ �DFFUXHG �KRPRJHQLVDWLRQ �RI �QRUPV �RI
LQWHUDFWLRQ�LQ�FHUWDLQ�VLWXDWLRQV��7KLV�KRPRJHQLVDWLRQ�HQWDLOV�D�UHGXFWLRQ�RI�WKH�SRVVLELOLWLHV�RI
LQGLYLGXDO�FKRLFH�DQG�OLIH�FKDQFHV��5DJQHGGD���������7KH�HIIHFWV�RI�WKLV�SKHQRPHQRQ�RQ�OLIH
FRXUVHV�ZLOO�EH�PRUH�PDUNHG�ZKHQ�WKHVH�FRXUVHV�DOVR�LQWHUVHFW�ZLWK�WKH�H[SHULHQFH�RI�VRFLDO
LQHTXDOLW\��5RELQVRQ�HW�DO����������'UDZLQJ�RQ�WKH�WKLQNLQJ�DURXQG�WKH�QRWLRQ�RI�GLJLWDO�FKRLFH
DQG�DXWRQRP\��RXU�DQDO\VLV�RIIHUV�D�YLHZ�RI�GLJLWDO�H[FOXVLRQ�QRW�VLPSO\�DV�WKH�UHVXOW�RI�D�ODFN�RI
LQGLYLGXDO�VNLOOV��EXW�DOVR�DV�WKH�SURGXFW�RI�D�ODFN�RI�GLJLWDO�DXWRQRP\��7KLV�ODWWHU�QRWLRQ�LV
XQGHUVWRRG�DV�WKH�FKRLFH�RU�URRP�IRU�PDQRHXYUH�ZKHQ�IDFHG�ZLWK�SUHVFULEHG�XVHV�LQ�D�SDUWLFXODU
VLWXDWLRQ�

$IWHU�UHWXUQLQJ�WR�VHYHUDO�NH\�LGHDV�ZKLFK�IRUP�WKH�EDVLV�RI�WKH�GHILQLWLRQ�RI�GLJLWDO�H[FOXVLRQ�
DQG�DQ�H[SODQDWLRQ�RI�RXU�HPSLULFDO�SURFHVV��WKH�SUHVHQWDWLRQ�RI�RXU�UHVXOWV�ZLOO�EH�VWUXFWXUHG�LQ
WKUHH�SDUWV� �)LUVWO\� �DQ�DQDO\VLV �RI �WKH�XVHV �RI �GLJLWDO �WHFKQRORJ\�DFFRUGLQJ�WR �ELRJUDSKLFDO
FRXUVHV �ZLOO �DOORZ �XV �WR �KLJKOLJKW �WKH �VSHFLILFLW\ �RI �XVH �LQ �WKUHH �OLIH �GRPDLQV� �HGXFDWLRQ�
HPSOR\PHQW�DQG�SHUVRQDO�OLIH��1H[W��LGHQWLI\LQJ�WKH�VLWXDWLRQV�ZLWK�ZKLFK�LQGLYLGXDOV�DUH�OLNHO\
WR�EH�FRQIURQWHG�ZLWKLQ�WKHVH�WKUHH�GRPDLQV��RXU�DQDO\VLV�ZLOO�RIIHU�DQ�LQWHUSUHWDWLRQ�RI�WKH
GLIILFXOWLHV�DFFRUGLQJ�WR�WKH�GHPDQGV�RI�GLJLWDO�XVH�LQ�HDFK�VLWXDWLRQ��,W�ZLOO�DOVR�ORRN�DW�KRZ�WKLV
VLWXDWLRQ�LQWHUVHFWV�ZLWK�DQ�LQGLYLGXDO�WUDMHFWRU\�DQG�URRP�IRU�PDQRHXYUH�LQ�IDFH�RI�WKH�QRUPV
RI�XVH�LQ�WKHVH�VLWXDWLRQV��)LQDOO\��ZH�ZLOO�GLVFXVV�WKH�EHDULQJ�RI�WKHVH�UHVXOWV�LQ�UHODWLRQ�WR�WKH
RXWORRN�RQ�GLJLWDO�H[FOXVLRQ�

&217(;78$/,6$7,21�2)�',*,7$/�(;&/86,21�$1'
$872120<
7KHUH�LV�PXFK�ZRUN�GHVFULELQJ�GLJLWDO�H[FOXVLRQ�ULVNV�IRU�LQGLYLGXDOV�ZKR��DFFRUGLQJ�WR�WKHLU
VRFLDO�HFRQRPLF�VWDWXV��WKHLU�DJH�RU�WKHLU�OHYHO�RI�GLJLWDO�VNLOOV��ZRXOG�D�SULRUL�EH�FRQVLGHUHG�DV
QRW �DIIHFWHG ��%URWFRUQH� �'DPKXLV� �/DXUHQW� �9DOHQGXF� �	 �9HQGUDPLQ� ������ �'H\GLHU� ������
+HOVSHU��������6FKXUPDQV�	�0DULfQ��������6HOZ\Q�	�)DFHU���������7KLV�LV�WKH�FDVH��IRU�H[DPSOH�
ZLWK�\RXQJ�DGXOWV�ZKR�DUH�VHHQ�DV�D�YHU\�GLJLWDO�OLWHUDWH�JURXS��%HQQHWW��0DWRQ��	�.HUYLQ�������
<DWHV� �.LUE\� �	 �/RFNOH\� �����D� �EXW �ZKRVH �SDWWHUQV �RI �XVH �DUH �QRQHWKHOHVV �YHU\ �GLIIHUHQW
�+DUJLWWDL�	�+LQQDQW���������7KLV�UHVHDUFK�FDOOV�LQWR�TXHVWLRQ�WKH�GLYHUVLW\�RI�XVH�LQ�UHODWLRQ�WR
WKH�VLWXDWLRQV�LQ�ZKLFK�WKH\�WDNH�SODFH�DQG�DFFRUGLQJ�WR�WKHLU�VLJQLILFDQFH�DW�GLIIHUHQW�SRLQWV�LQ
OLIH�DV�m>i@�YDULDWLRQV�LQ�XVH�ZLWK�DJH�ZLOO�UHIOHFW�DVSHFWV�RI�OLIH�VW\OH��OLIH�VWDJH�DQG�LQHTXDOLWLHV
WKDW�YDU\�ZLWK�DJH�j�QRW�MXVW�H[SHULHQFH�ZLWK�,&7n��<DWHV��.LUE\��	�/RFNOH\��������S������,W�LV�LQ
WKLV�VHQVH�WKDW�+HOVSHU��������IRUHJURXQGV�WKH�LPSRUWDQFH�RI�WDNLQJ�LQWR�DFFRXQW�WKH�VRFLDO
UHODWLYLW\�RI�GLJLWDO�LQHTXDOLW\�LQ�KHU�UHVHDUFK�RQ�GLJLWDO�H[FOXVLRQ��7KLV�SHUVSHFWLYH�LQYROYHV�DQ
XQGHUVWDQGLQJ�RI�WKH�LQGLYLGXDO�FKDUDFWHULVWLFV�WKDW�DUH�RIWHQ�XVHG�WR�H[SODLQ�GLJLWDO�LQHTXDOLWLHV
�LQFOXGLQJ�DFFHVV��VNLOOV�DQG�PRWLYDWLRQV��ZLWKLQ�WKHLU�VRFLDO�FRQWH[WV�DQG�VSHFLILF�WHPSRUDOLWLHV
�+HOVSHU��������S��������7KLV�DQDO\WLFDO�IUDPHZRUN�GRHV�QRW�RQO\�DLP�WR�GHVFULEH�WKH�FRQWH[W�RI
GLJLWDO�XVHV�EXW�DOVR�WR�WDNH�LQWR�FRQVLGHUDWLRQ�WKH�HIIHFWV�RI�LWV�RPQLSUHVHQFH�DQG�LWV�VRFLHWDO
YDORULVDWLRQ�RQ�WKH�SRVVLELOLWLHV�RI�WKH�FKRLFH�RI�XVH�RU�RI�QRQ�XVH�E\�LQGLYLGXDOV��+HOVSHU�������
SS�����������

&RQVHTXHQWO\� �GLJLWDO �H[FOXVLRQ�FDQQRW�EH�UHGXFHG�WR�WKH�LQIOXHQFH�RI �LQGLYLGXDO�DQG�VRFLDO
IDFWRUV�LQ�LVRODWLRQ�RI�RQH�DQRWKHU��7KHVH�IDFWRUV�LQWHUDFW�DQG�IRUP�D�VHW�RI�FRQVWUDLQWV�OHDGLQJ�WR
mWKH�LQDELOLW\�IRU�DQ�LQGLYLGXDO�WR�PDNH�HPSRZHUHG�DQG�LQIRUPHG�FKRLFH�DERXW�WKHLU�XVH�RU�QRQ�
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XVH�RI�,&7�EDVHG�SUDFWLFHVn��6HOZ\Q�	�)DFHU��������S�������7KH�SUROLIHUDWLRQ�RI�XVH�RI�GLJLWDO�WRROV
LQ�WKH�GD\�WR�GD\�VHHPV�WR�PRGHO�FRQWH[WV�LQ�ZKLFK�LW�DSSHDUV�HYHU�PRUH�FRPSOH[�WR�HVFDSH
XVLQJ�WKHVH�WRROV� �WR �LQWHUDFW �ZLWK�SHHUV�RU �WR�EHQHILW �IURP�SXEOLF �RU �SULYDWH�VHUYLFHV� �7KH
GHILQLWLRQ�RI�GLJLWDO�H[FOXVLRQ�DV�HPSOR\HG�KHUH�LV�WLHG�XS�ZLWK�FKRLFH��WKLV�ODWWHU�EHLQJ�D�SDUW�RI
OLIH�FRXUVHV��6DQWHOOL���������7KLV�SHUVSHFWLYH�UHYRNHV�WKH�QRWLRQ�RI�DXWRQRP\��IRUHJURXQGHG�DV�D
QHFHVVDU\�VNLOO�IRU�GLJLWDO�LQFOXVLRQ��VHH�WKH�(XURSHDQ�&RPPLVVLRQnV�'LJ&RPS�������+RZHYHU�
DXWRQRP\�LV�DOVR�GHSHQGHQW�RQ�WKH�VRFLDO�FRQGLWLRQV�ZLWKLQ�ZKLFK�LW�LV�SHUFHLYHG��0DUTXLV�
������S�������)UHHGRP�RI�FKRLFH�VHHPV�WR�EH�D�FRQGLWLRQ�WKDW�IXOILOV�DXWRQRP\��'LJLWDO�FKRLFH�DOVR
UHIHUV�WR�WKH�FKRLFH�RI�LQGLYLGXDOV�ZKR��IRU�SHUVRQDO�UHDVRQV�j�VKDSHG�E\�WKHLU�VRFLDO�DQG�FXOWXUDO
RULJLQV�j�GLVWDQFH�WKHPVHOYHV�IURP�GLJLWDO�XVHV��'XWWRQ��+HOVSHU�	�*HUEHU��������+HOVSHU�������
0DULfQ�	�3URGQLN��������

+RZHYHU��GLJLWDO�FKRLFH�LV�QRW�VLPLODU�WR�DXWRQRP\��7KH�QRWLRQ�RI�FKRLFH�PXVW�H[LVW�ZLWKLQ�D
ODUJHU �FRQWH[W �WKDW �GRHVQnW �DOZD\V �DOORZ�IRU �FKRLFHV �WR �WUXO\ �EH �PDGH�ZLWKRXW �FRQVWUDLQWV�
6RPHWLPHV�WKH�LQGLYLGXDO�GRHVQnW�KDYH�WKH�RSWLRQ�RI�GLVFRQQHFWLQJ�IURP�WHFKQRORJ\��LQ�WKH
ZRUNSODFH��IRU�H[DPSOH��)HOLR���������2Q�WKH�FRQWUDU\��WKH�FKRLFH�WR�GLVFRQQHFW�YROXQWDULO\�LV
HQYLVDJHG�DV�WKRXJK�LW �GRHV�QRW�KDYH�DQ\�QHJDWLYH�HIIHFWV�RQ�GDLO\�OLIH ��9RGR]� ������� �)RU
H[DPSOH��WKH�GHFLVLRQ�QRW�WR�XVH�VRFLDO�PHGLD�LV�HYDOXDWHG�LQ�UHODWLRQ�WR�WKH�DELOLW\�WR�FRQWDFW
IULHQGV�RU�IDPLO\�E\�RWKHU�PHDQV��,Q�DGGLWLRQ��XVLQJ�LQGLYLGXDO�FKRLFH�DV�DQ�H[SODQDWLRQ�IRU
GLVFRQQHFWLQJ�IURP��RU�QRW�XVLQJ��WHFKQRORJ\�FRXOG�DOVR�EH�D�VWUDWHJ\�WR�FRQFHDO�D�ODFN�RI�VNLOOV
DQG�RU�DFFHVV��9RGR]���������7R�VXPPDULVH��WKH�LGHD�RI�mFKRLFHn�LV�QRW�VLPSOH��DV�LW�UHIHUV�WR�D
PXOWLSOLFLW\�RI�UHDOLWLHV�DQG�WDNHV�SODFH�LQ�D�FRQWH[W�WKDW�GRHV�QRW�DOORZ�IRU�SXUH�IUHH�FKRLFH
�+HOVSHU���������$�VHFRQG�SLWIDOO�LV�FRQIXVLQJ�DXWRQRP\�ZLWK�LQGHSHQGHQFH��DV�GHILQHG�DV�D�IRUP
RI�IUHHGRP�WR�DFW�LQ�DQ�DZDUH�DQG�LQIRUPHG�PDQQHU��DFFRUGLQJ�WR�D�UDWLRQDO�FKRLFH�RULHQWDWHG�WR
LQGLYLGXDO�EHQHILWV��7KLV�YLHZ�LV�RSSRVHG�WR�WKDW�RI�WKH�DXWRQRPRXV�LQGLYLGXDO�DQG�WKH�VRFLDO
ZRUOG�LQ�ZKLFK�WKLV�DXWRQRP\�LV�H[HUFLVHG��m$V�D�UHVXOW�>i@�DXWRQRP\�PXVW�QRW�EH�XQGHUVWRRG�DV
DQ�DFTXLVLWLRQ�RI�LQGHSHQGHQFH��ZKHUH�WKH�LQGLYLGXDO�LV�SUHVHQWHG�DJDLQVW�WKH�VRFLDO���EXW�DV�D
SDUWLFXODU�UHODWLRQ�WR�WKH�2WKHU�DQG�WR�LQVWLWXWLRQVn��0DUTXLV��������S������

$SSO\LQJ�WKH�OLIH�FRXUVH�SHUVSHFWLYH�WR�WKH�TXHVWLRQ�RI�GLJLWDO�H[FOXVLRQ�DOORZV�XV�WR�FRQWH[WXDOLVH
FKRLFH�DQG�DXWRQRP\��:LWKLQ�WKLV�IUDPHZRUN��ZH�LQWHQG�WR�ORRN�DW�GLJLWDO�H[FOXVLRQ�DV�D�SRVLWLRQ
RI�OLPLWHG�DXWRQRP\�LQ�GLJLWDO�VRFLHW\��7KLV�H[SHULHQFH�RI�DXWRQRP\�YDULHV�GHSHQGLQJ�RQ�OLIH
VWDJHV�DQG�UHVXOWV�LQ�LQWHUDFWLRQ�EHWZHHQ�H[LVWLQJ�LQHTXDOLWLHV�DQG�WKH�FRQVWUDLQWV�H[HUFLVHG�E\
WKH�SUHYDLOLQJ�GLJLWDO�QRUPV��:RUN�RQ�VRFLDO�H[FOXVLRQ�OHG�E\�6HUJH�3DXJDP�������������������
SURYLGHV�DQ�LQWHUHVWLQJ�SHUVSHFWLYH�RQ�WKH�IXQGDPHQWDOV�RI�WKLV�DSSURDFK��$FFRUGLQJ�WR�3DXJDP�
LQ�D�JLYHQ�VRFLHW\��H[FOXGHG�LQGLYLGXDOV�DUH�WKRVH�ZKR�GR�QRW�PDQDJH�WR�FRQIRUP�WR�WKH�VRFLDO
QRUPV�DQG�ZKR�QHHG�FRQVWDQW�DVVLVWDQFH�IURP�LQVWLWXWLRQV�DQG�IURP�RWKHUV�VR�DV�QRW�WR�EHFRPH
PDUJLQDOLVHG��,Q�WKLV�VHQVH��3DXJDP�GRHVQnW�GHILQH�DXWRQRP\�DV�DQ�DWWULEXWH�RU�LQGLYLGXDO�VNLOO�
EXW�DV�D�SDUWLFXODU�VRFLDO�UHODWLRQVKLS�ZKLFK�DOORZV�HYHU\�LQGLYLGXDO�WR�DFFHVV�DQG�WDNH�DGYDQWDJH
RI�WKH�UHVRXUFHV�PDGH�DYDLODEOH�E\�VRFLHW\��/HFRPSWH��������0HUFNOd���������,Q�UHVHDUFK�DQG
SROLF\�DURXQG�GLJLWDO�LQFOXVLRQ��DXWRQRP\�LV�IUHTXHQWO\�GHILQHG�DV�DQ�LQGLYLGXDOnV�DELOLW\�WR�OHDUQ
DQG�WR�UHDFK�REMHFWLYHV�E\�WKHPVHOYHV��'LFNLQVRQ��������0DUTXLV��������&DUUHWHUR��9XRULNDUL��	
3XQLH���������,Q�WKLV�DUWLFOH�GLJLWDO�DXWRQRP\�LV�HQYLVDJHG�DV�URRP�IRU�PDQRHXYUH�IDFHG�ZLWK
GLJLWDO�XVHV��,Q�FRQFUHWH�WHUPV��D�SRRU�GHJUHH�RI�GLJLWDO�DXWRQRP\�UHIHUV�WR�D�SRVLWLRQ�ZKHUH
WKHUH�ZLOO�EH�KLJKHU�FRQVWUDLQWV�RI�GLJLWDO�XVHV�DQG�ZKHUH�FRSLQJ�VWUDWHJLHV�ZLOO�EH�GLIILFXOW�WR�SXW
LQ�DFWLRQ�ZLWKRXW�WKH�ULVN�RI�EHFRPLQJ�GLVDGYDQWDJHG�
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$�0(7+2'2/2*<�,163,5('�%<�/,)(�&2856(6
2XU�PHWKRGRORJ\�LV�LQVSLUHG�E\�WKH�DSSURDFK�RI�OLIH�FRXUVHV�LQ�VRFLDO�VFLHQFHV��(OGHU��������*LHOH
	�(OGHU��������+HQGULFNV��������0D\HU��������9DQ�GH�9HOGH���������ZKLFK�SUHGLFDWHV�WKDW�OLIHnV
XQIROGLQJ�LV�D�VSHFLILF�H[SHULHQFH�IRU�HDFK�RI�XV��*LHOH�	�(OGHU��������S�������DQG�ZKLFK�DLPV�WR
XQGHUVWDQG�WKH �PHFKDQLVPV�WKDW �ZLOO �LQIOXHQFH �WKLV �H[SHULHQFH ��+HQGULFNV� ������ �6DQWHOOL�
�������7KHVH�HYHQWV�j�RU�OLIH�VWDJHV�j�UHIOHFW�VLPLODU�OLIH�WUDQVLWLRQV��VXFK�DV�WDNLQJ�\RXU�ILUVW�MRE�
PRYLQJ�LQ�ZLWK�D�SDUWQHU��DQG�UHWLUHPHQW��7KLV�SHUVSHFWLYH�DOVR�LQVLVWV�RQ�WKH�VLQJXODULW\�RI
LQGLYLGXDO�FRXUVHV�DQG�LV�LQWHUHVWHG�LQ�OLIHnV�GLVFRQWLQXLWLHV��VXFK�DV�GLYRUFH��GURSSLQJ�RXW�RI
VFKRRO�DQG�XQHPSOR\PHQW��9DQ�GH�9HOGH���������7KH�OLIH�FRXUVH�SHUVSHFWLYH�WKXV�VWXGLHV�WKH
VFRSH�RI�KLVWRULFDO��VRFLDO�DQG�SHUVRQDO�IDFWRUV�ZKLFK�SOD\�D�SDUW�LQ�WKH�FKDQJH�WKDW�WDNHV�SODFH
ZLWKLQ�D�KXPDQnV�OLIH��+HQGULFNV��������SS������������,W�ZLOO�DOVR�WDNH�DQ�LQWHUHVW�LQ�WKH�OLQN
EHWZHHQ�DJH�DQG�WKH�ZRUOG�YLHZV�RI�DQ�HUD��LQ�WKH�QRUPDWLYH�DQG�WHPSRUDO�GLPHQVLRQV�RI�WKH
VRFLDO �VWUXFWXUHV �ZKLFK �RUJDQLVH �LQGLYLGXDO �FRXUVHV� �DQG �LQ �WKH �SRLQW �LQ �OLIH �DW �ZKLFK �WKH
LQGLYLGXDO�LV�VLWXDWHG�

5HFRJQLVLQJ�WKH�KHWHURJHQHLW\�RI�FRXUVHV�DQG�RI�LQGLYLGXDO�H[SHULHQFH��WKLV�DSSURDFK�DOORZV�XV
WR�ZRUN�RXW�WKH�FRQYHUJHQFHV�DQG�WKH�GLYHUJHQFHV�LQ�GLJLWDO�XVHV�DQG�WKH�SRWHQWLDO�ULVNV�RI
H[FOXVLRQ�WR�ZKLFK�WKH�LQGLYLGXDO�LV�H[SRVHG��(OGHU��������0D\HU��������5RELQVRQ�HW�DO��������
FURVVLQJ �WKH �WUDQVLWLRQV �OLQNHG �WR �LQVWLWXWLRQDOLVHG �VWDJHV �RI �OLIH �FRXUVHV� �7KHVH �ODWWHU �DUH
FRQVLGHUHG�WR�EH�FRPPRQ�WR�WKH�PDMRULW\�RI�LQGLYLGXDOV�IURP�WKH�VDPH�FRKRUW�RU�DJH�JURXS
�%URWFRUQH��������S�������7KH�JRDO�LV�WR�GUDZ�DWWHQWLRQ�WR�WKH�SODFH�RI�GLJLWDO�WRROV�WKURXJK�DQ
LQGLYLGXDOnV�OLYHG�H[SHULHQFH�DQG�WR�m>i@�FRQVLGHU�ZKDW�UROHV�WKH\�SOD\�LQ�H[SODLQLQJ�ZK\�ZH�KDYH
GLYHUVH�H[SHULHQFHV�DV�ZH�JURZ�XS�DQG�JURZ�ROGn��+HQGULFNV��������S�������

7+(�&2//(&7,21�2)�/,)(�35$&7,6(�$&&28176
2XU�HPSLULFDO�GDWD�LV�EDVHG�RQ����VHPL�VWUXFWXUHG�LQWHUYLHZV�FRQGXFWHG�LQ�%HOJLXP�DV�SDUW�RI
WKH�UHVHDUFK�SURJUDPPH�,'($/L&�IXQGHG�E\�WKH�%HOJLDQ�)HGHUDO�6FLHQFH�3ROLF\�2IILFH�DQG�FR�
OHG�E\�D�WHDP�RI �UHVHDUFKHUV�IURP�8QLYHUVLWd �FDWKROLTXH�GH�/RXYDLQ�DQG�9ULMH �8QLYHUVLWHLW
%UXVVHO� �EHWZHHQ ����� �DQG ������ �7KH �DLP�RI �WKHVH �LQWHUYLHZV �ZDV �WR �FROOHFW �OLIH �SUDFWLFH
QDUUDWLYHV��%HUWDX[� �������IURP�XVHUV�ZKR�KDG�GLIIHUHQW�GHJUHHV�RI �IDPLOLDULW\�ZLWK�GLJLWDO
WHFKQRORJ\��DFURVV�WKUHH�DJH�JURXSV��7KH�GHPDUFDWLRQ�RI�WKHVH�DJH�JURXSV�UHIOHFWV�WKH�VWDQGDUG
IUHTXHQWO\�HPSOR\HG�E\�(XURSHDQ�VRFLDO�SROLFLHV��0D\HU���������7KH�\RXQJ�DGXOW�FDWHJRU\�����
���\HDUV�ROG��FRUUHVSRQGV�ZLWK�D�SHULRG�GXULQJ�ZKLFK�LQGLYLGXDOV�DUH�H[SHFWHG�WR�EXLOG�WKHLU
DXWRQRP\�LQ�DOO�ILHOGV�RI�WKHLU�OLIH��ZKLOH�WKH�DGXOW�JURXS��������\HDUV�ROG��LQGLFDWHV�LQGLYLGXDOV
ZKR�DUH�LQ�D�SHULRG�GXULQJ�ZKLFK�WKH\�DUH�SUHVXPHG�WR�KDYH�GHYHORSHG�WKHLU�DXWRQRP\�DQG�EH
SDUWLFLSDWLQJ�IXOO\�LQ�VRFLHW\� �ZKLOH�PDLQWDLQLQJ�D�EDODQFH�EHWZHHQ�SULYDWH�DQG�SURIHVVLRQDO
VSKHUHV��6HQLRU�FLWL]HQV��������\HDUV�ROG��DUH�FKDUDFWHULVHG�E\�WKHLU�SURJUHVVLYH�GHSDUWXUH�IURP
SURIHVVLRQDO�OLIH�DQG�WKHLU�JURZLQJ�FRQFHUQ�ZLWK�UHPDLQLQJ�LQGHSHQGHQW�DQG�SDUWLFLSDWLQJ�LQ
VRFLHW\�

$OWKRXJK �WKLV �FODVVLILFDWLRQ �KDV �EHHQ �UHOHYDQW �WR �GUDZ �DWWHQWLRQ �WR �ODUJHO\ �FRPPRQ
FLUFXPVWDQFHV �DQG �WKH �H[WHQW �WR �ZKLFK �WKH\ �LQWHUZHDYH �ZLWK �GLJLWDO �WRROV� �WKH\ �VKRXOG �EH
DSSURDFKHG�ZLWK�VRPH�FDXWLRQ�IRU�DW�OHDVW�WZR�UHDVRQV��)LUVWO\��WKH�WUDQVLWLRQV�EHWZHHQ�OLIH
VWDJHV�GR�QRW�QHFHVVDULO\�DOLJQ�ZLWK�DJH��)RU�H[DPSOH��VRPH�SHRSOH�HQWHU�SURIHVVLRQDO�OLIH�HDUOLHU�
RWKHUV�ODWHU��VRPH�WDNH�WLPH�RII�IURP�WKHLU�MREV�WR�JR�EDFN�WR�VWXGLHV��$JH�DQG�OLIH�VWDJHV�DUH�WZR
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ILHOGV�WKDW�DUH�LQWHUFRQQHFWHG�EXW�QRQHWKHOHVV�GLVWLQFW��6HFRQGO\��WKH�LGHD�RI�DJH�LV�SRO\VHPLF
�5HQQHV��������DQG�UHIHUV�WR�QXPHURXV�UHDOLWLHV��,I�LQGLYLGXDOV�DUH�GLIIHUHQWLDWHG�DFFRUGLQJ�WR�D
mFKURQRORJLFDOn�DJH��EDVHG�RQ�WKHLU�GDWH�RI�ELUWK��WKHQ�WKLV�DJH�DOVR�KDV�VRFLDO�VLJQLILFDQFH��7KXV�
HDFK�DJH�LV�DVVRFLDWHG�ZLWK�D�QRUPDWLYLW\�ZKLFK��EH\RQG�LWV�FKURQRORJLFDO�UHIHUHQFH��LV�DOVR�WKH
PDQLIHVWDWLRQ�RI�XQHTXDO�VRFLDO�UHODWLRQV�ZKHUHE\�VRPH�DJHV�DUH�JLYHQ�PRUH�VRFLDO�YDOXH�WKDQ
RWKHUV��5HQQHV���������LQ�DGGLWLRQ�WR�WKH�mSUHVFULSWLRQV�DQG�H[SHFWDWLRQV�IRU�KRZ�ZH�WKLQN�DQG
KRZ�ZH�EHKDYHn��+HQGULFNV��������S��������)RU�WKHVH�UHDVRQV��LW�VHHPV�DSSURSULDWH�WR�LQFOXGH
WKLV �VXEMHFWLYH �FRPSRQHQW �UHODWLYH �WR �DJH �JURXSV �E\ �ORRNLQJ �LQWR �WKH �UROH �RI �DJH �LQ �WKH
VLJQLILFDQFH�JLYHQ�WR�WKH�XVH�RI�GLJLWDO�WRROV��7KLV�ERWK�DOORZV�XV�WR�LGHQWLI\�GLYHUVH�DSSURDFKHV�WR
FKRLFH �LQ �WHUPV �RI �GLJLWDO �XVH �DQG �WR �LGHQWLI\ �ZKHWKHU �WKHVH �DSSURDFKHV �ZHUH �SULQFLSDOO\
H[SHULHQFHG�LQ�SDUWLFXODU�VLWXDWLRQV�j�WUDQVLWLRQV�DQG�UXSWXUHV�j�WKDW�RFFXU�GXULQJ�D�OLIH�FRXUVH�
7KH �GLVWULEXWLRQ �DFURVV �WKHVH �WKUHH �DJH �JURXSV �DOORZV �XV �WR �DGGUHVV �WKH �UHODWLRQVKLS �WR
WHFKQRORJ\�DW�WKH�FHUWDLQ�VSHFLILF�OLIH�FRXUVH�VWDJHV�WKDW�DUH�JHQHUDOO\�DVVRFLDWHG�ZLWK�WKLV�JURXS�
ZLWK �DQ �XQGHUVWDQGLQJ �RI �WKH �LQIOXHQFHV �RI �DJH �VWDWXV �DV �D �mVRFLDOO\ �FRQVWUXFWHG �FRQFHSW
JURXQGHG�LQ�SDUWLFXODU�FLUFXPVWDQFHV�WKDW�>FRQQHFW@�DFWRUV�WR�WKH�VRFLDO�FDSLWDO�DW�WKHLU�GLVSRVDO�
UROHV�DQG�RSSRUWXQLWLHV�RSHQ�WR�WKHP��KRZ�WKH\�H[SHULHQFH�OLIH��DQG�KRZ�WKH\�DUH�SHUFHLYHG�E\
RWKHUVn��+HQGULFNV��������S�������

2XU �GDWD �FROOHFWLRQ �GLG �QRW �ORRN �IRU �VWDWLVWLFDO �UHSUHVHQWDWLYHQHVV� �WKH �DLP�ZDV �UDWKHU �WR
GLVWULEXWH�SDUWLFLSDQWV�HTXDOO\�DFFRUGLQJ�WR�DJH��JHQGHU�DQG�OHYHO�RI�HGXFDWLRQ��VR�DV�WR�KLJKOLJKW
WKH�GLYHUVLW\�RI�WUDMHFWRULHV�DQG�WR�EHWWHU�XQGHUVWDQG�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�LQ�WKH�XVHV
RI�DQG�UHODWLRQV�WR�GLJLWDO�WHFKQRORJ\�IRU�LQGLYLGXDOV�ZLWKLQ�RQH�DJH�JURXS��$WWLWXGH�WRZDUGV
GLJLWDO�WHFKQRORJ\��IDPLOLDULW\�DQG�UHJXODULW\�RI�XVH���DV�ZHOO�DV�SURIHVVLRQDO�RFFXSDWLRQ�ZHUH�WZR
IXUWKHU�YDULDEOHV�WDNHQ�LQWR�DFFRXQW�ZKHQ�VHOHFWLQJ�WKH�VDPSOH�RI�LQWHUYLHZHHV��7KH�LQWHUYLHZV
ZHUH�GHYLVHG�DV�OLIH�SUDFWLFH�QDUUDWLYHV��%HUWDX[���������7KLV�GLG�QRW�PHDQ�D�VLPSOH�DQG�OLQHDU
UHSURGXFWLRQ�RI�D�ZKROH�OLIH�FRXUVH��,W�ZDV�UDWKHU�D�FDVH�RI�WDNLQJ�D�UHWURVSHFWLYH�DSSURDFK�WR
XQGHUVWDQG�WKH�mOLIH�IUDJPHQWVn�ZKLFK��LQ�WKH�H\HV�RI�WKH�LQWHUYLHZHH��KDG�WDNHQ�D�SDUWLFXODUO\
LPSRUWDQW�VLJQLILFDQFH�LQ�WKHLU�LQGLYLGXDO�WUDMHFWRU\��3RXUWRLV��'HVPHW��	�/DKD\H���������DFURVV
YDULRXV�GRPDLQV�VXFK�DV�SHUVRQDO�OLIH��IRUPDO�HGXFDWLRQ��SURIHVVLRQDO��VRFLDO�OLIH��OHLVXUH�DQG
FXOWXUH�RU�FLYLF�OLIH��8VLQJ�WKHVH�DFFRXQWV��WKH�SODFH�RI�GLJLWDO�WHFKQRORJ\�ZDV�DGGUHVVHG�ZLWKLQ
WKH�VHTXHQFH�RI�WKHVH�OLIH�VWDJHV��7KH�DFFRXQWV�DOORZ�XV�WR�XQGHUVWDQG�LQGLYLGXDOVn�YLHZV�RQ�WKHLU
SUDFWLFHV�DQG�H[SHULHQFH��DV�ZHOO �DV�RQ�WKH�XQGHUO\LQJ�V\VWHPV��QRUPV�DQG�YDOXHV�RI�WKHVH
SUDFWLFHV��%HUWDX[��������

3DUWLFXODU�DWWHQWLRQ�KDV�EHHQ�JLYHQ�WR�WKH�LPSRUWDQFH�RI�GLJLWDO�WHFKQRORJ\�LQ�SDVW�WUDQVLWLRQV
DQG�UXSWXUHV�WR�XQGHUVWDQG�KRZ�DQG�WR�ZKDW�H[WHQW�WKH\�DUH�HPEHGGHG�LQ�WKHVH�VLWXDWLRQV��9DQ
'HXUVHQ �	 �+HOVSHU� ������� �KDYH �WKHLU �FRQVHTXHQFHV �EHHQ �VHHQ �DV �SRVLWLYH� �QHJDWLYH �RU
DPELYDOHQW"�$UH�WKH�UHVXOWV�WDQJLEOH��IRU�H[DPSOH��WKH�ORVV�RI�VRFLDO�DGYDQWDJHV��RU�DUH�WKH\�DOVR
VXEMHFWLYH��IRU�H[DPSOH��D�ORVV�RI�VHOI�FRQILGHQFH��RU�FRQILGHQFH�LQ�GLJLWDO�WHFKQRORJ\�"�,Q�VXFK
VLWXDWLRQV��ZKDW�GLIILFXOWLHV�ZHUH�DFWXDOO\�IDFHG"�$UH�WKHVH�WKH�VDPH�IURP�RQH�LQGLYLGXDO�WR�WKH
QH[W"�:K\�DQG�KRZ�KDYH�VRPH�SHRSOH�EHHQ�DEOH�WR�RYHUFRPH�WKHP�ZKLOH�RWKHUV�KDYH�QRW"�:KDW
PDNHV�WKHVH�VLWXDWLRQV�UHRFFXU"�7KH�TXDOLWDWLYH�DQDO\VLV�ZDV�H[HFXWHG�XVLQJ�19LYR�VRIWZDUH�
EDVHG�RQ�D�WKHPDWLF�WDEOH��7KLV�OHG�WR�WKH�GHYHORSPHQW�RI�D�W\SRORJ\�RI�VLWXDWLRQV�ZLWK�D�ULVN�RI
GLJLWDO �H[FOXVLRQ� �EDVHG �RQ �URRP �IRU �PDQRHXYUH �LQ �GLJLWDO �WHFKQRORJ\ �XVH� �H[SHFWDWLRQV
FRQFHUQLQJ�XVH��DQG�FRSLQJ�VWUDWHJLHV�
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+(7(52*(1(286�/,)(�&2856(6�%87�&20021�5,6.6
2)�',*,7$/�(;&/86,21
7R�XQGHUVWDQG�WKH�LPSOLFDWLRQ�RI�GLJLWDO �WHFKQRORJ\�LQ�OLIH�FRXUVHV� �DQG�WR�FKDUDFWHULVH�WKH
SRWHQWLDO�ULVNV�RI�GLJLWDO�H[FOXVLRQ��WKH�ILUVW�VWHS�RI�RXU�DQDO\VLV�FRQVLVWHG�RI�VKRZLQJ�WKH�SRLQWV
ZKHUH�GLJLWDO�XVH�WDNHV�SODFH�LQ�WKH�WUDMHFWRULHV��7R�GR�WKLV��WKH�WKHPDWLF�WDEOH�SLFNHG�XS�WKH
IROORZLQJ�OLIH�VWDJHV��ELUWK��GHDWK��OHDYLQJ�WKH�QHVW��ORYH�OLIH��UHWLUHPHQW�DQG�ZRUN��DV�ZHOO�DV�WKH
UXSWXUHV�RI�GLYRUFH��GURSSLQJ�RXW�IURP�VWXGLHV��VLFNQHVV��LPPLJUDWLRQ��JHRJUDSKLFDO�PRELOLW\�
FDUHHU �FKDQJHV �DQG �XQHPSOR\PHQW� �$Q �mRWKHUn �FDWHJRU\ �ZDV �LQFOXGHG �IRU �XQH[SHFWHG
H[SHULHQFHV� �7KH �DQDO\VLV �VKRZV �WKDW �WKH �LQWHUYLHZHHnV �QDUUDWLYHV �UHODWLYH �WR �WKHLU �GLJLWDO
SUDFWLFHV�DUH�SULPDULO\�FRQVWUXFWHG�DURXQG�WKH�VDPH�NH\�OLIH�HYHQWV��ZKDWHYHU�WKHLU�DJH�JURXS�
7KHVH�NH\�HYHQWV�HQFRPSDVVHG�WKH�SURIHVVLRQDO��HGXFDWLRQDO�DQG�SHUVRQDO�VSKHUHV��,QWHUYLHZHHV
DOVR�GHVFULEHG�WKHLU�XVHV�LQ�RWKHU�GRPDLQV�j�WKHLU�VRFLDO�OLIH��FXOWXUDO�OLIH�DQG�FLYLF�OLIH�j�EXW
WKHVH�ZHUH�OHVV�VHHQ�DV�KDYLQJ�D�VLJQLILFDQW�LQIOXHQFH�RQ�WKHLU�WUDMHFWRULHV��,Q�WKH�GLUHFWLRQ�RI�OLIH
FRXUVHV��WKH�LPSRUWDQFH�RI�GLJLWDO�WHFKQRORJ\�XVH�LQ�VRFLR�FXOWXUDO�VSKHUHV�WKXV�UHPDLQV�D�EOLQG
VSRW�LQ�RXU�UHVHDUFK�

$W�WKH�KHDUW�RI�WKH�SURIHVVLRQDO��HGXFDWLRQDO�DQG�SHUVRQDO�GRPDLQV��D�VLPLODU�VHULHV�RI�VWDJHV
WRRN�SODFH �LQ �GLIIHUHQW �OLIH �XQIROGLQJV� �7KH�VDPH�HYHQW �PLJKW �LQ �WXUQ�EH �VHHQ�DV �SRVLWLYH�
QHJDWLYH� �QHXWUDO �RU �DPELYDOHQW� �GHSHQGLQJ �RQ �WKH �FRQWH[W �ZLWKLQ �ZKLFK �LW �WDNHV �SODFH�
VXEVHTXHQWO\��WKH�GHVFULSWLRQ�RI�D�W\SLFDO�OLIH�FRXUVH�WUDMHFWRU\�LV�QRW�VHOI�HYLGHQW��7R�LOOXVWUDWH
WKH�QRQ�OLQHDU�FKDUDFWHU�RI�WKH�WUDMHFWRULHV�ZLWKRXW�DVVXPLQJ�WKHLU�VXEMHFWLYH�SHUFHSWLRQ��WKH
GLIIHUHQW�FRXUVHV�GHVFULEHG�E\�WKH�LQWHUYLHZHHV�KDYH�EHHQ�RUJDQLVHG�DFFRUGLQJ�WR�D�W\SRORJ\
EDVHG�RQ�WKH�GHJUHH�RI�FRQWLQXLW\�LQ�WKH�WUDMHFWRULHV��WDEOH����

7DEOH����2YHUYLHZ�RI�WKH�OLIH�WUDMHFWRULHV�LQ�WKH�HGXFDWLRQDO��SURIHVVLRQDO�DQG�SULYDWH�VSKHUHV�

6SKHUHV &KDUDFWHULVWLFV 'HVFULSWLRQ

(GXFDWLRQDO &RPSOHWHG 8QLQWHUUXSWHG�VFKRRO�HGXFDWLRQ��6RPHWLPHV�WKHVH
FRXUVHV�LQYROYH�DQ�DFDGHPLF�UHRULHQWDWLRQ��VXFK�DV�D
FKDQJH�RI�VXEMHFW�VWXGLHG�

)UDJPHQWHG 6WXGLHV�LQWHUUXSWHG�IRU�D�ORQJ�SHULRG��EHFDXVH�RI
KHDOWK�SUREOHPV��RWKHU�HPSOR\PHQW�RSSRUWXQLWLHV�
PRYLQJ�DEURDG�RU�D�ODFN�RI�LQWHUHVW��+RZHYHU��DIWHU
VRPH�WLPH��WKHVH�SHRSOH�GHFLGHG�WR�UHVXPH�WKHLU
VWXGLHV��HLWKHU�RXW�RI�WKHLU�RZQ�LQLWLDWLYH�RU�WKURXJK
VRFLR�SURIHVVLRQDO�LQWHJUDWLRQ�VFKHPHV�

)DLOHG 6FKRRO�FDUHHU�WHUPLQDWHG�ZLWKRXW�TXDOLILFDWLRQV�
DQG�ZLWKRXW�KDYLQJ�KDG�D�FKDQFH�WR�UHVXPH�VWXGLHV
RU�VXEVHTXHQW�WUDLQLQJ�
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6SKHUHV &KDUDFWHULVWLFV 'HVFULSWLRQ

3URIHVVLRQDO VWDEOH +DV�EHHQ�LQ�WKH�VDPH�SURIHVVLRQ�RU�SODFH�RI�ZRUN�IRU
D�ORQJ�WLPH��EHQHILWWLQJ�IURP�LQWHUQDO�SURPRWLRQ�RU
DGGLWLRQDO�ZRUN�H[WHUQDOO\�

IOH[LEOH &KDUDFWHULVHG�E\�D�PXOWLWXGH�RI�GLIIHUHQW�MREV
WKURXJK�D�FDUHHU��ZKHWKHU�LQ�WKH�VDPH�VHFWRU�RU�LQ
GLIIHUHQW�VHFWRUV��&RUUHVSRQGV�WR�WKH�PRVW�FRPPRQ
FDUHHU�PRGHO�

([WUD ,Q�VRPH�FDVHV��WKH�SHRSOH�TXHVWLRQHG�KDG�DQRWKHU
MRE�LQ�DGGLWLRQ�WR�WKHLU�SULQFLSDO�SURIHVVLRQDO
FRPPLWPHQW��2IWHQ�WKH�DGGLWLRQDO�PRQH\�ZDV�QRW
WKH�SULPDU\�PRWLYDWLRQ��EXW�D�ZHOFRPH�VXSSOHPHQW�

/RQJ�WHUP
XQHPSOR\PHQW

7KH�PDLQ�UHDVRQV�PHQWLRQHG�ZHUH�KHDOWK�SUREOHPV�
EHLQJ�WRR�ROG�RU�KDYLQJ�ORZ�HGXFDWLRQDO
TXDOLILFDWLRQV�

3HUVRQDO /LQHDU 3HUVRQDO�OLIH�FRXUVHV�IROORZ�D�FKURQRORJLFDO�RUGHU�
ILUVW�D�UHODWLRQVKLS��WKHQ�FRPPLWPHQW��VHWWOLQJ�GRZQ
DQG�KDYLQJ�FKLOGUHQ�ZKR�OLYH�XQGHU�WKH�VDPH�URRI
XQWLO�WKH\�EHFRPH�PDMRUV�RU�ILQLVK�WKHLU�VWXGLHV�
+RXVLQJ�KDV�EHHQ�UHDSSUDLVHG�DFFRUGLQJ�WR�WKH
FRQWHPSRUDU\�IDPLO\�FRPSRVLWLRQ�

IOH[LEOH 3DVVHV�WKURXJK�DOO�WKH�SKDVHV�LQ�WKH�SHUVRQDO
VSKHUH��EXW�WXUQV�DZD\�IURP�GRPLQDQW�PRGHOV�
VLQJOH�E\�FKRLFH��GLYRUFH�DQG�PXOWLSOH�PDUULDJHV�
HDUO\�SDUHQWKRRG�HWF��,Q�WKHVH�FDVHV�JHRJUDSKLFDO
PRELOLW\�LV�FRPPRQ�

UXSWXUH 7KH�WUDMHFWRULHV�DUH�HFOHFWLF��HLWKHU�E\�FKRLFH��H�J��
FDUHHU�PRYHV�RU�LPPLJUDWLRQ��RU�GXH�WR�FRPSHOOLQJ
FLUFXPVWDQFHV���H�J���PLJUDWLRQ�RU�KRPHOHVVQHVV��

%HFRPLQJ�ZLGHVSUHDG�LQ�WKHVH�WKUHH�OLIH �GRPDLQV�j�HGXFDWLRQDO� �SURIHVVLRQDO �DQG�SHUVRQDO
j�GLJLWDO �XVHV�DULVH�XQGHU�GLIIHUHQW�FLUFXPVWDQFHV� �7KH�PRUH�DFXWH�YLHZ�RI�GLYHUVLW\�DFURVV
WUDMHFWRULHV�LOOXVWUDWHG�LQ�WKH�VDPSOH�RI�LQWHUYLHZV�DOORZV�WKH�DQDO\VLV�RI�OLQNV�EHWZHHQ�GLJLWDO
XVHV�DQG�WKH�SRLQWV�DW�ZKLFK�WKH\�EHFRPH�QHFHVVDU\��7KXV�LQ�HDFK�RI�WKH�GRPDLQV��D�VHULHV�RI
VXFFHVVLYH�VWDJHV�DUH�QRWHG�LQ�ZKLFK�XVH�RI�GLJLWDO�WHFKQRORJ\�LV�VHHQ�DV�LQGLVSHQVDEOH�

67$*(6�2)�3225�',*,7$/�$872120<
:KHWKHU�WKH\�ZHUH�PRUH�LQYHVWHG�LQ�RQH�RI�WKHVH�WKUHH�GRPDLQV�RU��DV�LQ�WKH�PDMRULW\�RI�FDVHV�
LQ�DOO�WKUHH�DW�RQFH��WKH�LQWHUYLHZHHV�ZHUH�FRQIURQWHG�ZLWK�QXPHURXV�SKDVHV�WKDW�HQWDLO�WKH�XVH
RI�GLJLWDO�WRROV��WDEOH�����7KH�VLWXDWLRQV�WKDW�QHHG�WR�EH�PDQDJHG�LQ�WKHVH�GLIIHUHQW�OLIH�SKDVHV
FDOO�IRU�WKH�XVH�RI�GLIIHUHQW�SODWIRUPV��DQG�FDQ�VRPHWLPHV�EH�PDQDJHG�RIIOLQH��VRPHWLPHV�QRW�
7KH\�DOVR�FRH[LVW�ZLWK�RWKHU�XVHV��7DNHQ�RQ�WKHLU�RZQ��WKHVH�XVHV�VRPHWLPHV�UHYHDO�VLPLODU
SUDFWLFHV��PDVWHUHG�E\�WKH�LQWHUYLHZHHV��+RZHYHU��LW�LV�WKH�FRQYHUJHQFH�ZLWK�RWKHU�XVHV�LQ�WKHVH
OLIH�VWDJHV�DQG�WKHLU�XQDYRLGDEOH�QDWXUH�WKDW�PDNHV�WKHVH�H[SHULHQFHV�KLJK�ULVN�LQ�WHUPV�RI
GLJLWDO �H[FOXVLRQ� �,Q �WKHVH �VLWXDWLRQV� �WKHUH �DUH �SHUVRQDO �FKDUDFWHULVWLFV �WKDW �ZLOO �PDNH�WKH
H[SHULHQFHV�HYHQ�ULVNLHU��VXFK�DV�D�ORZ�OHYHO�RI�HGXFDWLRQ��SRRU�VRFLRHFRQRPLF�FRQGLWLRQV��DJH�
KDYLQJ�ZRUNHG�LQ�D�MRE�WKDW�GRHV�QRW�UHTXLUH�WKH�XVH�RI�GLJLWDO�WHFKQRORJLHV��KDYLQJ�QR�LQWHUHVW�LQ
GLJLWDO�WHFKQRORJLHV�DQG�OLYLQJ�LQ�D�UHPRWH�DUHD�
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7DEOH����2YHUYLHZ�RI�WKH�XVHV�RI�GLJLWDO�WRROV�LQ�HGXFDWLRQDO��SURIHVVLRQDO�DQG�SHUVRQDO�GRPDLQV�

'RPDLQV 3KDVHV 'LJLWDO�XVHV

(GXFDWLRQDO &KRRVLQJ�DQ�HVWDEOLVKPHQW�RU
FRXUVH

6HDUFK�HQJLQHV

,QYHVWLQJ�LQ�D�VFKRRO�RU�LQ
VSHFLILF�FRXUVHV

(�PDLO��RQOLQH�HGXFDWLRQDO�SODWIRUPV

*HWWLQJ�LQYROYHG�LQ�FODVV
LQWHUDFWLRQ

(�PDLO��RQOLQH�HGXFDWLRQDO�SODWIRUPV�
VRFLDO�QHWZRUNV

&RPSOHWLQJ�ZRUN�DQG
KRPHZRUN

6HDUFK�HQJLQHV��H�PDLO��RQOLQH
HGXFDWLRQDO�SODWIRUPV��VRFLDO�QHWZRUNV�
ZRUG�SURFHVVRU

3URIHVVLRQDO 1DYLJDWLQJ�WKH�MREV�PDUNHW 6HDUFK�HQJLQHV��VRFLDO�QHWZRUNV�DQG
RQOLQH�GDWDEDVHV

5HVSRQGLQJ�WR�D�MRE
DGYHUWLVHPHQW

(�PDLO��ZRUG�SURFHVVRU��ILOH�FRQYHUWHU�
RQOLQH�GDWDEDVHV

,QWHJUDWLQJ�GLJLWDO�WRROV�LQ�WKH
ZRUNSODFH

(�PDLO��ZRUG�SURFHVVRU��ILOH�FRQYHUWHU�
9R,3

$SSO\LQJ�IRU�XQHPSOR\PHQW
EHQHILWV

6HDUFK�HQJLQHV��RQOLQH�GDWDEDVHV��FKDW

3HUVRQDO 0HHWLQJ�XS�DQG�GDWLQJ�SHRSOH 6RFLDO�QHWZRUNV��GDWLQJ�DSSV�DQG�VLWHV�
PHVVHQJHU

5HQWLQJ�RU�EX\LQJ�D�KRXVH 6HDUFK�HQJLQHV��HVWDWH�DJHQW�VLWHV��H�
EDQNLQJ

(QJDJLQJ�RU�VHSDUDWLQJ 6HDUFK�HQJLQHV��H�DGPLQLVWUDWLRQ��RIILFH�
H�VKRS�DSSOLFDWLRQV

7KH �EUHDNGRZQ �RI �GLJLWDO �DXWRQRP\ �PDWHULDOLVHV �DFURVV �WZR �FRPSRQHQWV� �WKH �DELOLW\ �WR
LPSOHPHQW�VWUDWHJLHV�IRU�DQWLFLSDWHG�GLJLWDO �XVHV�DQG�WKH�FRPELQDWLRQ�RI �WKH�GLIIHUHQW�XVHV
UHTXLUHG��6LWXDWLQJ�DQ�DSSURDFK�ZLWKLQ�OLIH�WUDQVLWLRQV�DQG�UXSWXUHV�SRVLWLRQV�WKHVH�VLWXDWLRQV�RI
SRRU�GLJLWDO�DXWRQRP\�ZLWKLQ�WKH�XQIROGLQJ�RI�WUDMHFWRULHV�ZKLFK�GLIIHU�DFFRUGLQJ�WR�DJH��VH[�DQG
VRFLR�HFRQRPLF�VWDWXV��2Q�WKH�EDVLV�RI�WKHVH�LQWHUYLHZV��WKH�IROORZLQJ�VHFWLRQV�H[SDQG�RQ�WKH
ULVNV �RI �GLJLWDO �H[FOXVLRQ �OLQNHG�WR �WKHVH �XVHV �WKDW �DUH �FRQVWUDLQHG �E\ �OLIH �WUDQVLWLRQV �DQG
UXSWXUHV��7KHVH�ODWWHU�PD\�FKDOOHQJH�LQGLYLGXDOV�ZLWK�XVHV�WKDW�WKH\�KDYH�QHYHU�EHHQ�FRQIURQWHG
ZLWK�

:,7+,1�('8&$7,21
7KLV �OLIH �GRPDLQ �LV �RUJDQLVHG �DURXQG �DQ �DFDGHPLF �F\FOH �WKDW �VSDQV �IURP �RULHQWDWLRQ �WR
JUDGXDWLRQ��7KH�LQWHUYLHZHHVn�QDUUDWLYHV�LGHQWLILHG�IRXU�VWDJHV�LQ�SDUWLFXODU��HDFK�DFFRPSDQLHG
E\�D�SDUWLFXODU�VHW�RI�GLJLWDO�XVHV��XVH�RI�SODWIRUPV�DQG�QHFHVVDU\�VNLOOV��7KH�ILUVW�SKDVH��mFKRRVLQJ
DQ�HVWDEOLVKPHQW�RU�FRXUVHn��PDLQO\�IRFXVHV�RQ�WKH�QHHGV�OLQNHG�WR�XVLQJ�D�VHDUFK�HQJLQH�WR�ILQG
HGXFDWLRQDO�HVWDEOLVKPHQWV�RU�SURJUDPPHV��7KH�VHFRQG�SKDVH�LPSOLHV�WKH�VHQGLQJ�RI�HPDLOV�DQG
IDPLOLDULVDWLRQ�ZLWK�WKH�HVWDEOLVKPHQWnV�RQOLQH�SODWIRUP��DV�GRHV�WKH�WKLUG�SKDVH��ZKLFK�LV�DOVR
ODUJHO\�UHOLDQW�RQ�WKH�XVH�RI�VRFLDO�QHWZRUNV�IRU�FROODERUDWLRQ�EHWZHHQ�VWXGHQWV��VXFK�DV�VKDULQJ
FODVV �QRWHV �RU �RUJDQLVLQJ �JURXS �ZRUN� �)LQDOO\� �WKH �IRXUWK �SKDVH �RI �mFRPSOHWLQJ �ZRUN �DQG
KRPHZRUNn�HQFRPSDVVHV�DOO�RI�WKH�GLJLWDO�XVHV�PHQWLRQHG�DERYH��DV�ZHOO�DV�ZRUG�SURFHVVRU��$W
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DOO �VWDJHV� �VRFLDO �DQG �FXOWXUDO �RULJLQV �VKDSH �FDSDFLWLHV �DQG �RSSRUWXQLWLHV �ZLWK �GLJLWDO
HQJDJHPHQWV� �)RU �H[DPSOH� �DSSO\LQJ �WR �XQLYHUVLW\ �FRXOG �EH �HYHQ �PRUH �GLIILFXOW �IRU �ILUVW
JHQHUDWLRQ�VWXGHQWV�DQG�SHRSOH�IURP�ORZHU�HFRQRPLF�FRQGLWLRQ�

,QYROYHPHQW�LQ�FODVV�LQWHUDFWLRQ�DQG�FRPSOHWLQJ�KRPHZRUN�FDQ�EH�VHHQ�DV�H[SHULHQFHV�WKDW
FDUU\�D�KLJK�ULVN�RI�H[FOXVLRQ��DV�FRQVWUDLQWV�RI�XVH�DUH�KLJKHU�LQ�ERWK�VLWXDWLRQV��WKHUH�LV�D
OLPLWHG�FKRLFH�RI�FRSLQJ�VWUDWHJLHV�DQG�WKHVH�ULVN�QHJDWLYH�FRQVHTXHQFHV��7KH�FRQVHTXHQFHV�LQ
TXHVWLRQ�KHUH�DUH�REMHFWLYH��IRU�H[DPSOH�XVLQJ�DQ�H�FDPSXV�

>i@�ZKHQ�,�VWDUWHG�DW�XQLYHUVLW\�,�FRXOGQnW�XQGHUVWDQG�WKHLU�VLWH�DW�DOO��7KLQJV�ZHUH
DOZD\V�FKDQJLQJ�DQG�,�IRXQG�WKH�XQLYHUVLW\�V\VWHP�UHDOO\�FRPSOLFDWHG�DQG�KDG�VRPH
GLIILFXOWLHV��:KHQ�\RX�OHDYH�VFKRRO�\RX�KDYHQnW�EHHQ�SUHSDUHG�IRU�DOO�WKDW��DQG�WKHQ
WKHLU�RQOLQH�UHVHDUFK�V\VWHP�>i@�WKDW�UHDOO\�LVQnW�HDV\�DW�DOO��,W�ZDV�UHDOO\�RQO\�LQ�WKH
ILQDO�\HDU�RI�P\�PDVWHUV�WKDW�,�ILQDOO\�JRW�LW�>i@�WKH�SODWIRUP�LV�WKHUH�EXW�WKH�WHDFKHUV
GRQnW�H[SODLQ�KRZ�WR�XVH�LW�DQG�EHIRUH�\RX�FDQ�HYHQ�VLJQ�XS�WR�D�FRXUVH�\RX�KDYH�WR
ILQG�WKH�FRXUVH�FRGHV��LWnV�PHJD�FRPSOLFDWHG��,W�ZRXOG�EH�VLPSOHU�LI�ZH�KDG�V\OODEXVHV
>i@�ZH�GRQnW�QHHG�WR�JR�RQ�WKH�LQWHUQHW�IRU�HYHQ�PRUH�VWXII��:HOO��,�ILQG�LW�KDUG
DQ\ZD\�>i@��)�����\HDUV�ROG��XQLYHUVLW\�VWXGHQW�DIWHU�D�UHRULHQWDWLRQ�

,Q�DGGLWLRQ�WR�WKH�REMHFWLYH�FRQVWUDLQWV�WKHUH�DUH�DOVR�WKH�VXEMHFWLYH�DVSHFWV��ZKLFK�WDNH�LQWR
DFFRXQW�WKH�SUHVVXUH�IURP�QRUPV�RI�GLJLWDO�XVH��3HRSOH�ZKR�H[SHULHQFH�GLIILFXOWLHV�ZLWK�GLJLWDO
XVH�GXULQJ�WKHVH�SKDVHV�DOVR�IDFH�HPEDUUDVVPHQW��RU�HYHQ�VKDPH�ZKHQ�WHOOLQJ�RWKHUV�WKDW�WKH\
GR�QRW�XVH�VRFLDO�QHWZRUNV��RU�GR�QRW�KDYH�DQ�HPDLO�DGGUHVV��VPDUWSKRQH�RU�FRPSXWHU�

7KH�SHRSOH�ZKR�ZHUH�LQ�P\�FODVV�>i@�DOPRVW�DOO�RI�WKHP�ZHUH�ZRUNLQJ�DQG�ZRXOG�VD\
WR�PH�k\RX�FDQ�VHQG�PH�DQ�HPDLOl�>WR�GR�D�SLHFH�RI�JURXS�ZRUN@�DQG�WKHQ�,�KDG�WR
NHHS�D�ORZ�SURILOH�EHFDXVH�,�FRXOGQnW�JHW�VRPHRQH�WR�VHQG�P\�HPDLOV�IRU�PH��0�����
XQHPSOR\HG�EHFDXVH�RI�KHDOWK�UHDVRQV�

:KHQ �VHOHFWLQJ �DQ �HGXFDWLRQDO �HVWDEOLVKPHQW �RU �VWXG\ �SURJUDPPH� �RU �VLJQLQJ �XS �WR �DQ
HGXFDWLRQDO�HVWDEOLVKPHQW�RU�VSHFLILF�FRXUVH��WKH�XVH�RI�GLJLWDO�WRROV�FDQ�LQ�VRPH�LQVWDQFHV�EH
ZRUNHG�DURXQG�E\�JRLQJ�WR�WKH�HVWDEOLVKPHQW�LQ�SHUVRQ�RU�E\�DVNLQJ�WKH�HVWDEOLVKPHQW�IRU�KHOS�
7KLV�DYRLGDQFH�VWUDWHJ\�FDQ�DOVR�UHO\�RQ�IULHQGV�RU�UHODWLRQV�FDUU\LQJ�RXW�WKH�QHFHVVDU\�RQOLQH
DGPLQLVWUDWLYH�WDVNV��,Q�WKH�FDVH�RI�WKH�ODWWHU��WKH�LQIRUPDO�QHWZRUN�EHFRPHV�HVVHQWLDO�DQG�IRUPV
RI�GHSHQGHQFH�VHW�LQ��+RZHYHU��WKH�GHQVLW\�DQG�XVHIXOQHVV�RI�LQIRUPDO�QHWZRUNV�YDU\�KXJHO\
DPRQJ�VRFLDO�JURXSV�

:,7+,1�352)(66,21$/�/,)(
7KH �LQWHUYLHZHHVn �QDUUDWLYHV �FRQFHUQLQJ �WKH �SURIHVVLRQDO �OLIH �GRPDLQ �KLJKOLJKWHG �WKDW �WKH
LQWHUQHW�ZDV�WKH�OHDGLQJ�UHVRXUFH�ZKHQ�ORRNLQJ�IRU�HPSOR\PHQW��*LYHQ�WKH�KXJH�GLYHUVLW\�RI
RQOLQH�UHVRXUFHV��LQWHUYLHZHHVn�H[SHULHQFHV�VKRZ�WKDW�LW�LVQnW�VLPSO\�D�TXHVWLRQ�RI�NQRZLQJ�KRZ
WR�GR�DQ�LQWHUQHW�VHDUFK��EXW�DOVR�KRZ�WR�ILQG�WKH�PHWKRG�ZLWK�WKH�JUHDWHVW�LPSDFW�WR�UHDOO\�JHW
WKH�PRVW�RXW�RI�LW�

2Q�WKH�FRQWUDU\��ZH�GRQnW�NQRZ�KRZ�WR�XVH�VRFLDO�QHWZRUNV��ZKLFK�DUH�FOHDUO\�PRUH
LQWHUHVWLQJ��$QG��XP��/LQNHG,Q��>i@�ZH�GRQnW�XVH�WKDW�DQG�ZHnYH�QHYHU�EHHQ�VKRZQ
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KRZ�WR�XVH�0RQVWHU�>DQ�RQOLQH�HPSOR\PHQW�DJHQF\@� �>RU@ �KRZ�WR�ORRN�IRU�D�MRE
WKURXJK�VRFLDO�QHWZRUNV��7KDWnV�ZKDWnV�UHDOO\�QHZ�>i@�,�XVH�:RUG�DQG�WKHQ�j�ZKDW�DP
,�VXSSRVHG�WR�GR�QH[W"��0�����\HDUV�ROG��FLYLO�VHUYDQW�

,W�LV�ZRUWK�QRWLQJ�WKDW�LW�LV�QHFHVVDU\�WR�KDYH�D�FRPELQDWLRQ�RI�GLJLWDO�VNLOOV�IURP�WKH�YHU\�ILUVW
VWDJH�RI�D�FDUHHU�SDWK��LQFOXGLQJ�XVLQJ�VHDUFK�HQJLQHV�DQG�HPDLO��VHDUFKLQJ�LQ�GDWDEDVHV��JHWWLQJ
WR�JULSV�ZLWK�OD\RXW�WRROV�DQG�FUHDWLQJ�D�SURIHVVLRQDO�SURILOH��ZULWLQJ�D�FRYHU�OHWWHU��HWF��6RFLDO
PHGLD�LV�DOVR�EHFRPLQJ�PRUH�LPSRUWDQW�LQ�WKH�SURIHVVLRQDO�VSKHUH��+RZHYHU��WKH�ZULWWHQ�DQG
YLVXDO�FXOWXUH�QHFHVVDU\�IRU�VHOI�SUHVHQWDWLRQ�RQ�VRFLDO�PHGLD�LV�OHVV�DFFHVVLEOH�IRU�LQGLYLGXDOV
ZLWK�D�ORZ�OHYHO�RI�HGXFDWLRQ��$V�D�UHVXOW��PDQ\�MRE�VHHNHUV�DUH�IDFHG�ZLWK�WKH�FUXFLDO�QHHG�WR
PDVWHU�WKLV�FRPELQDWLRQ�RI�GLJLWDO�VNLOOV��ZKLFK�UHQGHUV�LW�D�GRPDLQ�ZLWK�D�KLJK�ULVN�RI�GLJLWDO
H[FOXVLRQ��$OVR��WKH�DFTXLVLWLRQ�RI�GLJLWDO�VNLOOV�LV�VWURQJO\�HPEHGGHG�LQ�SDVW�H[SHULHQFHV�DQG
VKDSHG�E\�FXOWXUDO�EDFNJURXQG�DQG�DFFHVV�WR�DQ�DSSURSULDWHG�WHFKQLFDO�DQG�VRFLDO�VXSSRUW�

-RE�VHHNLQJ�FDQ�DULVH�DW�GLIIHUHQW�SRLQWV�DORQJ�D�WUDMHFWRU\��HDUO\�LQ�SURIHVVLRQDO�OLIH��LQ�WKH
PLGGOH�RI�D�FDUHHU�RU�DIWHU�D�IDLUO\�ORQJ�HPSOR\PHQW�KLVWRU\��7KH�ULVN�RI�GLJLWDO�H[FOXVLRQ�LV
LQWHUZRYHQ�LQWR�WKHVH�SULRU�WUDMHFWRULHV�

:HOO�OHWnV�VD\�WKDW�WKH�IDFW�WKDW�ZH�ZHUH�DW�ZRUN��DOUHDG\�WKHUH��ZH�GRQnW�XVH�WKH
LQWHUQHW��ODERXUHUV�GRQnW�XVH�WKH�LQWHUQHW�>i@�EHFDXVH�WKH�ZRUN�WKDW�WKH�FOLHQW�ZDQWV
GRQH�FRPHV�IURP�WKH�PDQXDO��VR�WKDWnV�DOO�LW�LV��)�����\HDUV�ROG��ODERXUHU�

%HIRUH��ZKHQ�,�ZDV�ZRUNLQJ��,�GLGQnW�UHDOO\�QHHG�ZRUG�SURFHVVRU�DQG�DOO�WKDW��7KHQ
DIWHU��ZKHQ�,�EHFDPH�XQHPSOR\HG��,�KDG�D�ORW�RI�WURXEOH�ZLWK�P\�&9��ZKHQ�,�FDPH�WR
ZULWLQJ�LW��DV�LW�KDG�EHHQ�RYHU����\HDUV�VLQFH�,�KDG�EHHQ�LQ�HGXFDWLRQ��0�����\HDUV�ROG�
HGXFDWRU�

7KHVH�H[WUDFWV�VKRZ�WKDW�SHRSOH�RI�YDULHG�DJHV�DQG�OLIH�FRXUVHV�ILQG�WKHPVHOYHV�LQ�GLIILFXOW\
ZKHQ�IDFHG�ZLWK�REOLJDWRU\�GLJLWDO�XVH��LQGHSHQGHQW�RI�WKHLU�SUHYLRXV�XVHV��,W�LV�ZRUWK�QRWLQJ
KHUH�WKDW�HDFK�RI�WKHVH�SHRSOH�KDG�VLJQLILFDQW�SURIHVVLRQDO�H[SHULHQFH� �$OVR� �D�SDUWLFXODULW\
REVHUYHG�LQ�WKLV�OLIH�GRPDLQ�LV�WKDW�LQ�DGGLWLRQ�WR�WKH�FRQVWUDLQWV�DVVRFLDWHG�ZLWK�MRE�KXQWLQJ�
LQGLYLGXDOV�ILQG�WKH\�QHHG�WR�EH�WUDLQHG�LQ�XVLQJ�GLJLWDO�WRROV�VR�DV�WR�NHHS�WKHLU�VNLOOV�XS�WR�GDWH�
HYHQ�WKRXJK�GLJLWDO�OLWHUDF\�LV�VHHQ�DV�D�JLYHQ�LQ�PDQ\�FDVHV��7KLV�PDLQWHQDQFH�RI�GLJLWDO�VNLOOV
VXEVHTXHQWO\�IDOOV�XQGHU�WKH�UHPLW�RI�SHUVRQDO�LQLWLDWLYH��+RZHYHU��QRW�DOO�WUDMHFWRULHV�DOORZ�WR
DFTXLUH�RU�PDLQWDLQ�DQ�H[SHFWHG�OHYHO�RI�GLJLWDO�OLWHUDF\��,QGLYLGXDOV�WDNH�SDWKV�FRQVWUDLQHG�E\
VRFLR�HFRQRPLF�FRQGLWLRQV�DV�ZHOO�DV�E\�JHQGHU�UROHV��DV�LOOXVWUDWHG�LQ�WKH�LQWHUYLHZ�EHORZ�

,Q������>i@�LW�ZDV�IRU�ZRPHQ�OLNH�PH�>i@�ZKR�KDGQnW�KDG�WKH�FKDQFH�WR�ZRUN�EHFDXVH
WKH\�KDG�GURSSHG�RXW�RI�WKHLU�VWXGLHV�WR�EULQJ�XS�WKHLU�FKLOGUHQ��VR�LW�ZDV�\RXQJ
ZRPHQ�ZKR�GLGQnW�KDYH�DQ\�H[SHULHQFH�RU�DQ\WKLQJ��$QG�WKDW�KHOSHG�XV�D�ORW�>i@�QRZ
WHFKQRORJ\�LV�HYHU\ZKHUH�>i@�DQG�WKDW�ZDV�DOUHDG\�VWDUWLQJ�LQ������>i@�VR�,�GLG�WKLV�WR
JHW�WUDLQLQJ�>i@�,�GLGQnW�KDYH�WKH�WLPH�>WR�ILQLVK�WKH�WUDLQLQJ@�EHFDXVH�,�VWRSSHG�LW�WR
ZRUN�>i@�DV�D�VDOHV�DVVLVWDQW��,�KDG�IRXQG�FDVXDO�ZRUN��6R�,�OHIW�WKH�FRXUVH�D�PRQWK
HDUO\�>i@�,�QHHGHG�WKH�PRQH\��:H�ZHUH�SDLG�>IRU�WKH�WUDLQLQJ�FRXUVH@�D�OLWWOH��EXW�,
ZDV�PRUH�LQWHUHVWHG�LQ�JRLQJ�WR�ZRUN��>i@�$IWHU�WKDW��,�GLGQnW�XVH�WKH�FRPSXWHU�DQ\
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PRUH��QRW�IRU�DQ\WKLQJ�>i@�6R�ZKHQ�,�KDG�WR�JR�EDFN�WR�LW��WKH�SURJUDPV�KDG�FKDQJHG�
DQG�,�KDG�DFWXDOO\�QHYHU�XVHG�WKHVH�SURJUDPV�>i@�QRWKLQJ�EXW�D�ZRUG�SURFHVVRU��,
KDG�VHHQ�WKDW�LQ�������,�KDG�ZRUNHG�RQ�WKDW�DJDLQ�LQ�WKH�����V�EXW�LW�KDG�REYLRXVO\
FKDQJHG�DJDLQ��%XW�ZHOO��VRPH�JRRG�LW�ZDV��)�����\HDUV�ROG��XQHPSOR\HG�

1XPHURXV�WHVWLPRQLHV�VKRZ�WKDW��LQ�WKH�FRQWH[W�RI�ORVLQJ�D�MRE��WKH�HVVHQWLDO�XVH�RI�GLJLWDO�WRROV
DULVHV�DV�DQ�REVWDFOH�LQ�WKH�SXUVXLW�RI�D�SURIHVVLRQDO�FDUHHU��GXULQJ�D�OLIH�SHULRG�WKDW�LV�DOUHDG\
PDUNHG�ZLWK�D�GLIILFXOW�FKDOOHQJH��,I�DOWHUQDWLYHV�WR�RQOLQH�MRE�VHHNLQJ�DUH�DYDLODEOH��QRWDEO\
ZRUG�RI�PRXWK�DQG�XVLQJ�DQ�HPSOR\PHQW�DJHQF\��WKH�HIILFLHQF\�RI�WKHVH�UHVRXUFHV�WHQGV�WR�EH
GLPLQLVKLQJ�LQ�PDQ\�VHFWRUV�RI�EXVLQHVV��0RUHRYHU��LQ�WKH�PDMRULW\�RI�FDVHV��LW�LV�REOLJDWRU\�WR
VLJQ�XS�RQOLQH�WR�JHW�DFFHVV�WR�ULJKWV�OLQNHG�WR�XQHPSOR\PHQW��ZKHWKHU�WR�UHFHLYH�EHQHILWV�RU�WR
DFFHVV �GDWDEDVHV �IRU �MRE�DGYHUWLVHPHQWV� �7R�VXPPDULVH� �HYHQ�LI �RIIOLQH�DOWHUQDWLYHV �IRU �MRE
VHHNLQJ�DQG�DSSO\LQJ�IRU�XQHPSOR\PHQW�EHQHILWV�H[LVW��WKHVH�VROXWLRQV�DUH�RIWHQ�OHVV�IDYRXUDEOH
j�VORZHU�RU�OHVV�GLYHUVH�j�DQG�WKXV�FDQ�KDYH�QHJDWLYH�FRQVHTXHQFHV�IRU�WKRVH�ZKR�KDYH�WR�UHVRUW
WR�WKHP�

$VLGH�IURP�WKH�GLJLWDO �VNLOOV�DVVRFLDWHG�ZLWK�ORRNLQJ�IRU�HPSOR\PHQW��RQOLQH�VHOI�SURPRWLRQ
XVLQJ�VRFLDO�QHWZRUNV�LV�D�NH\�VNLOO�IRU�ILQGLQJ�D�MRE��7KLV�LV�QRW�MXVW�D�FDVH�RI�PDNLQJ�D�SURILOH�RQ
/LQNHG,Q��EXW�DOVR�LQYROYHV�PDLQWDLQLQJ�D�FXUDWHG�LPDJH�XVLQJ�RWKHU�VRFLDO�QHWZRUNV�RU�ZULWLQJ
HPDLOV�DQG�D�&9�LQ�DSSURSULDWH�ODQJXDJH��$V�D�UHVXOW��UHVSRQGLQJ�WR�D�MRE�RIIHU�DQG�LQWHJUDWLQJ
GLJLWDO�WRROV�LQWR�WKH�ZRUNSODFH�DUH�VLWXDWLRQV�ZKHUH�DGDSWDWLRQ�RU�FRSLQJ�VWUDWHJLHV�DUH�OLPLWHG
DFFRUGLQJ�WR�WKH�H[LVWLQJ�QRUPV�RI�XVH�

:,7+,1�3(5621$/�/,)(
:KLOH�WKH�GRPDLQ�RI�SHUVRQDO�OLIH�ZDV�IUHTXHQWO\�PHQWLRQHG�E\�LQWHUYLHZHHV��WKH�DFFRXQWV�ZHUH
OHVV�GHYHORSHG�WKDQ�IRU�WKH�SUHFHGLQJ�GRPDLQV��ZKLFK�PLJKW�EH�H[SODLQHG�E\�DQ�LQWHUHVW�LQ
PDLQWDLQLQJ �SULYDF\� �EXW �DOVR �E\ �D �UHGXFHG�DZDUHQHVV �RI �WKH �UROH �RI �GLJLWDO �WHFKQRORJ\ �LQ
SHUVRQDO�WUDMHFWRULHV��1RQHWKHOHVV��LW�HPHUJHG�WKDW�WUDQVLWLRQV�DQG�UXSWXUHV�LQ�SHRSOHnV�SHUVRQDO
OLIH��VXFK�DV�WKH�ELUWK�RI�D�FKLOG��PDUULDJH��GLYRUFH�RU�WKH�GHDWK�RI�D�SDUWQHU�OHDG�WR�DQ�HYROXWLRQ
LQ�GLJLWDO�SUDFWLFHV��)RU�H[DPSOH��WKH�DUULYDO�RI�FKLOGUHQ�LV�RIWHQ�D�SRLQW�DW�ZKLFK�SDUHQWV�KDYH�WR
XVH�GLJLWDO�WRROV��IRU�KRXVHKROG�RUJDQLVDWLRQ�DQG�WLPH�PDQDJHPHQW�EXW�DOVR�WR�UHVSRQG�WR�WKH
FKLOGUHQnV�VFKRRO�QHHGV��7KH�GHDWK�RI�D�SDUWQHU�LV�DOVR�D�UXSWXUH�ZKHUH�ZH�VHH�D�KHLJKWHQHG�ULVN
RI�H[FOXVLRQ��ZKHQ�WKH�SDUWQHU�KDG�EHHQ�UHVSRQVLEOH�IRU�GLJLWDO�DGPLQLVWUDWLYH�KRXVHKROG�WDVNV
RU�ZKHQ�WKH\�KDG�WDNHQ�RQ�WKH�UROH�RI�WKH�KRXVHKROGnV�GLJLWDO�VSHFLDOLVW�

3HUVRQDO �OLIH �EHLQJ�D�YDVW �GRPDLQ� �ZH�KDYH�KHUH�WDNHQ�WKH�WUDMHFWRU\�RI �HQJDJHPHQWV�DV�LW
DSSHDUV�DV�LPSRUWDQW�DV�HGXFDWLRQ�DQG�SURIHVVLRQDO�OLIH�LQ�WKH�GHYHORSPHQW�RI�D�OLIH�FRXUVH�
0RUHRYHU��GLJLWDO�XVHV�DUH�ZLGHVSUHDG�LQ�WKLV�GRPDLQ��7KH�DFFRXQWV�FRQILUP�WKDW�WKH�XVH�RI
RQOLQH�SODWIRUPV��DSSV�DQG�VRFLDO�QHWZRUNV�WR�PHHW�DQG�WR�VHH�SHRSOH�KDV�EHHQ�LQWHJUDWHG�LQWR
LQWHUYLHZHHVn�SULYDWH�OLYHV��,I�WKH�OHYHO�RI�XVH�RI�WKHVH�GLJLWDO�SUDFWLFHV�YDULHV�KXJHO\�IURP�RQH
LQWHUYLHZHH�WR�WKH�QH[W��WKH�LPSRUWDQFH�RI�DFWLQJ�DQG�LQWHUDFWLQJ�RQ�WKH�SODWIRUPV�LV�FRPPRQ�
SDUWLFXODUO\�DPRQJVW�SHRSOH�ZLWK�D�KLJKHU�VRFLR�HFRQRPLF�VWDWXV��2QH�LQWHUYLHZHH�H[SODLQHG�KLV
H[SHULHQFH�ZLWK�GDWLQJ�DSSV�DW�D�SRLQW�LQ�KLV�OLIH�FRXUVH�ZKHQ�KH�KDG�MXVW�PRYHG�WR�VSHQG�VHYHUDO
PRQWKV�DEURDG�

$FWXDOO\��MXVW�WR�PHHW�SHRSOH��,�DFWXDOO\�GRZQORDGHG�D�GLJLWDO�DSS�FDOOHG�0HHWXS�>i@
3HRSOH�LQ�WKH�VDPH�JHRJUDSKLFDO�ORFDWLRQ�RUJDQLVH�PHHWLQJV�ZLWK�D�WKHPH��OLNH�D
FRRNLQJ�ZRUNVKRSi�,Q�,UHODQG�WKHUH�ZHUH�RUJDQLVHG�ODQJXDJH�H[FKDQJHV�IRU�H[DPSOH
>i@�DQRWKHU�H[DPSOHi�LV�D�GDWLQJ�DSS��IRU�PHHWLQJ�PHQ��EHFDXVH�WR�PHHW�PHQ�LWnV
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PXFK�HDVLHU�RQ�DQ�DSS��LI�OLNH�PH�\RX�OLYH�>LQ�D�WRZQ�ZKHUH�WKHUH�DUHQnW�DQ\@�JD\�EDUV
>i@�VR�LWnV�XQDYRLGDEOH�>i@�WKLV�NLQG�RI�DSS�LV�UHDOO\�YHU\�GLIILFXOW��,�ZDV�OLNH�WKDW
EHIRUH�WRR�j�\RX�ZDQW�WR�PHHW�XS�ZLWK�VRPHRQH�EXW�\RX�DOVR�GRQnW�ZDQW�WR�PHHW�XS�
,WnV�UHDOO\�YHU\�FRPSOLFDWHG��0�����\HDUV�ROG��FLYLO�VHUYDQW�

%H\RQG �WKH �WULYLDO �DSSHDUDQFH �DW �ILUVW �JODQFH� �WKH �LQWHUYLHZHHV �FRQILUPHG �WKH �JURZLQJ
LPSRUWDQFH�RI�WKHVH�DSSV�LQ�VRFLDO�UHODWLRQV��DQG�WKH�SODFH�WKDW�WKHVH�FDQ�WDNH�LQ�FHUWDLQ�FRXUVHV�
VXFK�DV�WKH�RQH�UHFRXQWHG�LQ�WKH�DERYH�H[WUDFW��0RUH�JHQHUDOO\��WKH�LQWHUYLHZHHV�XVHG�D�VHULHV�RI
VRFLDO�QHWZRUNV��DSSV��ZHEVLWHV�RU�SODWIRUPV�IRU�FRPPXQLFDWLRQ�DQG�IDPLO\�OLIH��SDUWLFXODUO\�LQ
WKH�FDVH�RI�WUDQVQDWLRQDO�IDPLOLHV�

7KH�URRP�IRU �PDQRHXYUH�ZKHQ�IDFHG�ZLWK�GLJLWDO �XVHV �LQ �SHUVRQDO �OLIH �LV �GHFUHDVLQJ� �7KLV
PDWHULDOLVHV�LQ�WKH�IDFW�WKDW��IRU�HDFK�VWDJH��HYHQ�LI�RIIOLQH�VROXWLRQV�GR�H[LVW��IRU�H[DPSOH�XVLQJ�D
WHOHSKRQH��JRLQJ�WR�D�UHDO�HVWDWH�DJHQW�RU�JRLQJ�WR�WKH�VXSHUPDUNHW���WKH�LQWHUYLHZHHV�PHQWLRQHG
D�JURZLQJ�SUHVVXUH �WR �XVH �GLJLWDO �WHFKQRORJ\� �7KH�DGYDQWDJHV �FLWHG�ZHUH �WKH �TXDQWLW\ �DQG
GLYHUVLW\�RI�LQIRUPDWLRQ�DFFHVVLEOH��DQG�WKH�SRVVLELOLW\�RI�RQOLQH�WUDQVDFWLRQV��EXW�DOVR�VDYLQJ
WLPH�ZKHQ�RUJDQLVLQJ�RQHnV�SHUVRQDO�OLIH��+RZHYHU��QRW�DOO�WKH�VRFLDO�JURXSV�ZLOO�EHQHILW�LQ�WKH
VDPH�ZD\�RI�WKHVH�SRVLWLYH�RXWFRPHV��)RU�H[DPSOH��XVH�RI�RQOLQH�EDQNLQJ�UHPDLQV�D�NH\�FRQFHUQ
IRU�HOGHUO\�

&21&/86,21
7KH�SHUVSHFWLYH�GHYHORSHG�LQ�WKLV�FRQWULEXWLRQ�ZDV�WR�DQDO\VH�WKH�VWUXFWXUH�RI�GLJLWDO�H[FOXVLRQ
ULVNV�DURXQG�WKH�WUDQVLWLRQV�DQG�UXSWXUHV�WKDW�VKDSH�WKH�SDWWHUQ�RI�OLIH�FRXUVHV��$OWKRXJK�GLJLWDO
XVHV�FDQ�EH�FRQVLGHUHG�DV�LQGLYLGXDO�H[SHULHQFHV��WKH�IRFXV�KHUH�ZDV�WR�FKDUW�WKH�IDFW�WKDW�WKH\
DUH�QRW�ZKROO\�GHSHQGHQW�RQ�LQGLYLGXDO�DWWULEXWHV��OLNH�DJH�RU�VNLOOV� �EXW�DOVR�RQ�WKH�VRFLDO
FRQWH[W�LQ�ZKLFK�WKH\�WDNH�SODFH�

7ZR�WKLQJV�HPHUJHG�IURP�RXU�UHVHDUFK��)LUVWO\��WKH�WUDMHFWRULHV�ZKLFK�WKHVH�XVHV�DUH�ZRYHQ�LQWR
DUH�QRW�OLQHDU��$OVR�LW�VHHPV�WKDW�WKH�PRUH�WKH�FRXUVHV�DUH�XSVHW�E\�UXSWXUHV�RU�ELIXUFDWLRQV��WKH
PRUH�WKDW�ULVNV�RI�GLJLWDO�H[FOXVLRQ�ZLOO�EH�SUHVHQW�DQG�FRH[LVW�ZLWK�D�IRUP�RI�VRFLDO�YXOQHUDELOLW\�
7KLV �VDLG� �D �WUDMHFWRU\nV �FRQWLQXLW\ �GRHV �QRW �SURWHFW �SHRSOH �D�SULRUL �IURP�D �ULVN �RI �GLJLWDO
H[FOXVLRQ��)RU�RQH�WKLQJ��WKH�FRQWLQXLW\�RI�D�WUDMHFWRU\�GRHVQnW�WHOO�XV�DQ\WKLQJ�DERXW�WKH�VRFLDO
VLWXDWLRQ�RI�WKH�LQGLYLGXDO�LQ�TXHVWLRQ��,Q�DGGLWLRQ��WKLV�FRQWLQXLW\�FDQ�PDVN�WKH�ODWHQW��DQG�DOO
WKH�PRUH�VHULRXV��ULVN�WKDW�UXSWXUH�LQ�WKH�WUDMHFWRU\�ZLOO�EH�VLJQLILFDQW�IRU�WKH�LQGLYLGXDO��7KLV�LV
WKH�H[SHULHQFH��IRU�H[DPSOH��RI�SHRSOH�ZKR�DUH�IDFHG�ZLWK�ORVLQJ�WKHLU�MRE�IRU�WKH�ILUVW�WLPH��DIWHU
D�UHODWLYHO\�VWDEOH�FDUHHU�SDWK��&RQIURQWHG�ZLWK�WKH�SURFHVV�RI�MRE�VHHNLQJ�VHQGV�WKHP�EDFN�WR
GLJLWDO�XVH�RU�QRQ�XVH�ZKLFK�XS�WR�WKDW�SRLQW�WKH\�KDG�QHYHU�WULHG�XQGHU�FRQVWUDLQW�RU�EHHQ
FKDOOHQJHG�ZLWK��7KH�OLIH�FRXUVH�SHUVSHFWLYH�IRFXVHV�RQ�FKDQJH��EHFRPLQJ�D�VWXGHQW��VWDUWLQJ�D
MRE��EHFRPLQJ�XQHPSOR\HG��PDUU\LQJ��GLYRUFLQJ��EHFRPLQJ�D�ZLGRZ��UHWLULQJ�HWF��+XPDQ�OLYHV
DUH�SHUPHDWHG�E\�FKDQJH��2XU�UHVHDUFK�VKRZV�DQ�LQWHUVHFWLRQ�EHWZHHQ�GLJLWDO�XVHV��HYHU�PRUH
VWDQGDUGLVHG�DQG�XQDYRLGDEOH�ZLWKLQ�WKH�OLIH�VWDJHV��DQG�WKH�mEHFRPLQJn�RI�LQGLYLGXDOV�ZKR�HQWHU
LQWR�D�QRQ�VWDQGDUG�WUDMHFWRU\�DQG�ZKR�WDNH�GLIIHUHQW�VLJQLILFDQFHV�DFFRUGLQJ�WR�WKHVH�LQGLYLGXDO
WUDMHFWRULHV��+LJKOLJKWLQJ�WKHVH�GLIIHUHQW�IRUPV�RI�mEHFRPLQJn�DOORZV�XV�WR�XQGHUVWDQG�KRZ�SDVW
FRXUVHV�DQG�WKH�VLJQLILFDQFH�RI�WUDQVLWLRQV�DQG�UXSWXUHV�VKDSH�WKH�FRQVWUDLQWV�RI�GLJLWDO�XVH
ZLWKLQ�OLIH�VWDJHV��6R��ORVLQJ�D�ORQJ�WHUP�MRE�ZLOO�EH�H[SHULHQFHG�GLIIHUHQWO\�WR�VZLWFKLQJ�EHWZHHQ
VKRUW�WHUP�MREV��%XW�LQ�WHUPV�RI�GLJLWDO�XVH��WKLV�GLVWLQFWLRQ�LV�QRW�YLVLEOH�
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6HFRQGO\��WKH�VLWXDWLRQV�ZKHUH�GLJLWDO�XVH�LV�UHTXLUHG�DUH�FKDUDFWHULVHG�E\�D�YDULDEOH�GHJUHH�RI
URRP�IRU�PDQRHXYUH��7KLV�LV�FRPSULVHG�RI�WKH�VFRSH�RI�FKRLFH�DQG�WKH�SRVVLELOLWLHV�RI�DGDSWDWLRQ�
RU�HYHQ�FRSLQJ��LQ�UHODWLRQ�WR�WKH�QHFHVVDU\�XVHV�DW�SDUWLFXODU�OLIH�VWDJHV��7KH�QRUPDWLYH�TXDOLW\
RI�GLJLWDO�XVH�LQWURGXFHV�QHZ�FRQVWUDLQWV�ZLWKLQ�FRXUVHV��6XEVHTXHQWO\��SRLQWV�RI�WUDQVLWLRQ�RU
UXSWXUH�DUH �DOVR�WKH�SRLQWV �DW �ZKLFK�GLJLWDO �DQG�VRFLDO �LQHTXDOLWLHV �ULVN�EHLQJ�H[DFHUEDWHG�
+DYLQJ�WR�SHUPDQHQWO\�DGDSW�WR�WKH�GRPLQDQW�QRUPV�WR�DFFHVV�WKH�VDPH�ULJKWV�DQG�VHUYLFHV�DV
RWKHUV�GRHV�QRW�JXDUDQWHH�HTXDOLW\��0DUTXLV���������7KH�VLWXDWLRQV�GHVFULEHG�LQ�WKH�WKUHH�OLIH
GRPDLQV�VWXGLHG�j�HGXFDWLRQDO� �SURIHVVLRQDO�DQG�SHUVRQDO�OLIH�j�LOOXVWUDWHV�WKDW� �IDFHG�ZLWK
VLPLODU�VLWXDWLRQV�ZKLFK�GHPDQG�GLJLWDO�XVH��LQGLYLGXDOV�DUH�QRW�FRQIURQWHG�ZLWK�WKH�VDPH�QHHGV
WR�DGDSW�WKHLU�XVH�WR�DFKLHYH�WKHLU�DLPV��9DQ�'HXUVHQ�	�+HOVSHU���������6XEVHTXHQWO\��LW�LV�QRW
MXVW �D �TXHVWLRQ �RI �UHLQIRUFLQJ �LQGLYLGXDO �VNLOOV �EXW �DOVR �RI �TXHVWLRQLQJ �WKH �ZD\ �LQ �ZKLFK
LQIRUPDWLRQ�DQG�VHUYLFHV�DUH�GLJLWDOLVHG�DQG�PDGH�DYDLODEOH�IRU�HYHU\RQH��%RQQHWLHU��%URWFRUQH�
	�9HQGUDPLQ��������<DWHV��.LUE\��	�/RFNOH\���������)RU�H[DPSOH��KRZ�GR�LQVWLWXWLRQV�HQYLVDJH
WKH�PDLQWHQDQFH�RI�RIIOLQH�DOWHUQDWLYHV"�$UH�WKH\�GHVLJQHG�DV�ODVW�UHVRUWV�IRU�XVHUV�LQ�GLIILFXOW\�
RU�DV�TXDOLW\�VHUYLFHV��HTXLYDOHQW�WR�WKRVH�RQOLQH"

7KH�DEVHQFH�RI�WKH�SRVVLELOLW\�RI�FKRLFH�PDNHV�XS�SDUW�RI�WKH�GHILQLWLRQ�RI�GLJLWDO�H[FOXVLRQ��7KH
VLWXDWLRQDO�DSSURDFK�SURSRVHG�LQ�WKLV�DUWLFOH�KDV�WULHG�WR�JLYH�DQ�DFFRXQW�RI�WKH�IRUP�WKDW�WKLV
FRQVWUDLQW�WDNHV�LQ�LQGLYLGXDO�WUDMHFWRULHV��7KH�QRQ�OLQHDULW\�RI�WKHVH�WUDMHFWRULHV�LOOXVWUDWHV�WKH
GLIILFXOW�UHODWLRQ�EHWZHHQ�GLJLWDOLVDWLRQ�DQG�VRFLDO�H[FOXVLRQ��+HOVSHU���������(PSKDVLVLQJ�WKH
WUDQVLWLRQV�DQG�UXSWXUHV�ZLWKLQ�WKHVH�WUDMHFWRULHV�DOORZV�XV�WR�IRUHJURXQG�WKH�VWDJHV�WKDW�DUH
OLNHO\�WR�EULQJ�LQGLYLGXDOV�IDFH�WR�IDFH�ZLWK�WKH�GLIILFXOWLHV�JHQHUDWHG�E\�XVLQJ�GLJLWDO�WHFKQRORJ\�
UHJDUGOHVV �RI �WKHVH �LQGLYLGXDOVn �VRFLDO �VWDWXV� �)LQDOO\� �WKH �DQDO\VLV �KDV �DOORZHG�XV �WR �PRUH
SUHFLVHO\�GHVFULEH�WKH�SHUVRQDO�DQG�FRQWH[WXDO�FLUFXPVWDQFHV�LQ�ZKLFK�WKH�QRUPV�RI�GLJLWDO�XVH
RFFXU��:LWKLQ�WKLV�IUDPHZRUN��JDLQLQJ�VNLOOV�DQG�HPSRZHUPHQW�FDQ�EH�XQGHUVWRRG�LQ�YLHZ�RI�WKH
VSDFH�ZKLFK�GLJLWDO �FRQVWUDLQWV�OHDYH�IRU�WKH�ZLOO �WR�DFW�DFURVV�VRPHRQHnV�OLIHVSDQ��6DQWHOOL�
�������7KLV�UHIOHFWLRQ�WKXV�SDYHV�WKH�ZD\�IRU�GHHSHU�LQTXLULHV�WR�LGHQWLI\�WKH�FRQVHTXHQFHV�RI�WKH
GLJLWDO�E\�GHIDXOW�VHUYLFHV�RQ�WKH�GHFUHDVH�LQ�WKH�IDFLOLWDWLYH�SRWHQWLDO�RI�GLJLWDO�WRROV�DW�FUXFLDO
SRLQWV�RI�OLIH�
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5()(5(1&(6

%HQQHWW��6���0DWRQ��.���.HUYLQ��/����������7KH�mGLJLWDO�QDWLYHVn�GHEDWH��$�FULWLFDO�UHYLHZ�RI�WKH
HYLGHQFH��%ULWLVK�-RXUQDO�RI�(GXFDWLRQDO�7HFKQRORJ\������������j����
KWWSV���GRL�RUJ���������M����������������������[

%HQ]XLGHQKRXW��/���/HRQHOOL��6���.HOO\��$��+���	�5DSSHUW��%����������%H\RQG�WKH�GLJLWDO�GLYLGH�
7RZDUGV�D�VLWXDWHG�DSSURDFK�WR�RSHQ�GDWD��6FLHQFH�DQG�3XEOLF�3ROLF\������������j����
KWWSV���GRL�RUJ���������VFLSRO�VFZ���

%HUWDX[��'����������/HV�UeFLWV�GH�YLH�>/LIH�VWRULHV@��$UPDQG�&ROOLQ�

%RQQHWLHU��&���%URWFRUQH��3���	�9HQGUDPLQ��3����������/HV�VHUYLFHV�GiLQWeUgW�JeQeUDO�b�OieSUHXYH
GH�OD�QXPeULVDWLRQ���eWXGHV�GH�FDV�GDQV�OHV�VHFWHXUV�GH�OD�PRELOLWe��GH�OD�VDQWe�HW�GH
OiDGPLQLVWUDWLRQ�>'LJLWLVDWLRQ�SURRILQJ�VHUYLFHV�RI�JHQHUDO�LQWHUHVW��FDVH�VWXGLHV�LQ�WKH�PRELOLW\�
KHDOWK�DQG�DGPLQLVWUDWLRQ�VHFWRUV@��5DSSRUW�GH�UHFKHUFKH�,'($/L&�'��������%(/632�

%URWFRUQH��3���	�9HQGUDPLQ��3����������5HFKHUFKH�TXDOLWDWLYH���XVDJHUV�HW�SDUFRXUV�GH�YLH�
3UREOePDWLVDWLRQ�HW�GLVSRVLWLI�HPSLULTXH�>4XDOLWDWLYH�UHVHDUFK��XVHUV�DQG�OLIH�FRXUVH�
3UREOHPDWL]DWLRQ�DQG�HPSLULFDO�GHYLFH@��5HVHDUFK�UHSRUW�,'($/L&�'�������%(/632�

%URWFRUQH��3���'DPKXLV��/���/DXUHQW��9���9DOHQGXF��*���	�9HQGUDPLQ��3����������'LYHUVLWe�HW
YXOQeUDELOLWe�GDQV�OHV�XVDJHV�GHV�7,&��/D�IUDFWXUH�QXPeULTXH�DX�VHFRQG�GHJUe�>'LYHUVLW\�DQG
YXOQHUDELOLW\�LQ�WKH�XVHV�RI�,&7V��7KH�GLJLWDO�GLYLGH�LQ�WKH�VHFRQG�GHJUHH@��$FDGHPLD�3UHVV�

&DUUHWHUR��6���9XRULNDUL��5���	�3XQLH��<����������'LJ&RPS�����WKH�GLJLWDO�FRPSHWHQFH�IUDPHZRUN
IRU�FLWL]HQV�ZLWK�HLJKW�SURILFLHQF\�OHYHOV�DQG�H[DPSOHV�RI�XVH��6FLHQFH�IRU�3ROLF\�UHSRUW���-RLQW
5HVHDUFK�&HQWUH��(XURSHDQ�&RPPLVVLRQ�

'H\GLHU��-����������/HV�H[FOXV�GH�OD�GDWDFUDWLH�>7KRVH�H[FOXGHG�IURP�GDWDFUDF\@��3RXYRLUV�
�����������������KWWSV���GRL�RUJ���������SRXY���������

'LFNLQVRQ��/����������$XWRQRP\�DQG�PRWLYDWLRQ��D�OLWHUDWXUH�UHYLHZ��6\VWHP������������j����
KWWSV���GRL�RUJ�����������������;�����������

'L0DJJLR��3���	�+DUJLWWDL��(����������)URP�WKH�h'LJLWDO�'LYLGHi�WR�h'LJLWDO�,QHTXDOLW\i��6WXG\LQJ
,QWHUQHW�8VH�$V�3HQHWUDWLRQ�,QFUHDVHV��6RFLRORJ\�'HSDUWPHQW��3ULQFHWRQ�8QLYHUVLW\�

'XWWRQ��:��+���+HOVSHU��(��-���	�*HUEHU��0��0����������7KH�,QWHUQHW�LQ�%ULWDLQ������>5HVHDUFK
5HSRUW@��2[IRUG�,QWHUQHW�,QVWLWXWH�

(OGHU��*��+����������7LPH��+XPDQ�$JHQF\��DQG�6RFLDO�&KDQJH��3HUVSHFWLYHV�RQ�WKH�/LIH�&RXUVH�
6RFLDO�3V\FKRORJ\�4XDUWHUO\����������j����KWWSV���GRL�RUJ����������������

)DXUH��/���6FKXUPDQV��'���	�9HQGUDPLQ��3����������$�TXDOLWDWLYH�DQDO\VLV�RI�WKH�GHYHORSPHQW�RI
GLJLWDO�DXWRQRP\�IURP�ZLWKLQ�D�OLIH�FRXUVH�SHUVSHFWLYH��5HVHDUFK�UHSRUW�,'($/L&�'�������
%(/632�

)HOLR��&����������/HV�VWUDWHJLHV�GH�GdFRQQH[LRQ�GHV�FDGUHV�dTXLSdV�HQ�7,&�PRELOHV�>6WUDWHJLHV�IRU
GLVFRQQHFWLQJ�H[HFXWLYHV�HTXLSSHG�ZLWK�PRELOH�,&7V@��1RXYHOOH�UHYXH�GH�SV\FKRVRFLRORJLH�
����������j�����KWWSV���GRL�RUJ���������QUS���������

)OHPLQJ��$���0DVRQ��&���	�3D[WRQ��*����������'LVFRXUVHV�RI�WHFKQRORJ\��DJHLQJ�DQG�SDUWLFLSDWLRQ�
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3DOJUDYH�FRPPXQLFDWLRQV���������KWWSV���GRL�RUJ���������V����������������

*LHOH��-��=���	�(OGHU��*��+����������/LIH�&RXUVH�5HVHDUFK��'HYHORSPHQW�RI�D�)LHOG��,Q�-��=��*LHOH�	
*��+��(OGHU��(GV����0HWKRGV�RI�/LIH�&RXUVH�5HVHDUFK��4XDOLWDWLYH�DQG�4XDQWLWDWLYH�$SSURDFKHV
�SS���j�����6$*(�3XEOLFDWLRQV�

+DUJLWWDL��(���	�+LQQDQW��$����������'LJLWDO�,QHTXDOLW\��'LIIHUHQFHV�LQ�<RXQJ�$GXOWVn�8VH�RI�WKH
,QWHUQHW��&RPPXQLFDWLRQ�5HVHDUFK������������j����
KWWSV���GRL�RUJ�������������������������

+HOVSHU��(��-���������$SULO���'LJLWDO�'LVFRQQHFW��,VVXHV�RI�6RFLDO�([FOXVLRQ��9XOQHUDELOLW\�DQG
'LJLWDO��'LV�HQJDJHPHQW��(XURSHDQ�:RUNVKRS�3HUVSHFWLYHV�RI�:HE�����IRU�&LWL]HQVKLS
(GXFDWLRQ�LQ�(XURSH��%UQR��&]HFK�5HSXEOLF��KWWS���ZZZ�ESE�GH�V\VWHP�ILOHV�SGI�,4354$�SGI

+HOVSHU��(��-����������$�&RUUHVSRQGLQJ�)LHOGV�0RGHO�IRU�WKH�/LQNV�%HWZHHQ�6RFLDO�DQG�'LJLWDO
([FOXVLRQ��$�&RUUHVSRQGLQJ�)LHOGV�0RGHO�IRU�'LJLWDO�([FOXVLRQ��&RPPXQLFDWLRQ�7KHRU\��������
���j�����KWWSV���GRL�RUJ���������M����������������������[

+HOVSHU��(��-����������7KH�6RFLDO�5HODWLYLW\�RI�'LJLWDO�([FOXVLRQ��$SSO\LQJ�5HODWLYH�'HSULYDWLRQ
7KHRU\�WR�'LJLWDO�,QHTXDOLWLHV��&RPPXQLFDWLRQ�7KHRU\������������j����
KWWSV���GRL�RUJ���������FRPW������

+HQGULFNV��-����������&RQVLGHULQJ�OLIH�FRXUVH�FRQFHSWV��7KH�-RXUQDOV�RI�*HURQWRORJ\��6HULHV�%�
3V\FKRORJLFDO�6FLHQFHV�DQG�6RFLDO�6FLHQFHV������������j����
KWWSV���GRL�RUJ���������JHURQE�JEU���

/HFRPWH��-���������6HSWHPEHU������4XHOTXHV�UHJDUGV�VXU�OnH[FOXVLRQ�VRFLDOH�>6RPH�YLHZV�RQ
VRFLDO�H[FOXVLRQ@�>%ORJ�SRVW@��3KLORVRSKLH��0eGLDV�HW�6RFLeWe�
KWWSV���ZZZ�SKLORPHGLD�EH�TXHOTXHV�UHJDUGV�VXU�O�H[FOXVLRQ�VRFLDOH�

0DULfQ��,���	�3URGQLN��$��-����������'LJLWDO�LQFOXVLRQ�DQG�XVHU��GLV�HPSRZHUPHQW��$�FULWLFDO
SHUVSHFWLYH��,QIR�����������j����KWWSV���GRL�RUJ���������LQIR�������������

0DUTXLV��1����������&RPPHQW�SHQVHU�OnDXWRQRPLH�"�(QWUH�FRPSdWHQFHV�HW�GdSHQGDQFHV��GH
0DUOeQH�-RXDQ�HW�6DQGUD�/DXJLHU�>+RZ�WR�WKLQN�DERXW�DXWRQRP\"�%HWZHHQ�VNLOOV�DQG
GHSHQGHQFLHV��E\�0DUOeQH�-RXDQ�DQG�6DQGUD�/DXJLHU@��/D�5HYXH�1RXYHOOH���������j���
KWWSV���ZZZ�UHYXHQRXYHOOH�EH�&RPPHQW�SHQVHU�O�DXWRQRPLH�(QWUH�FRPSHWHQFHV�HW

0D\HU��.��8����������1HZ�'LUHFWLRQV�LQ�/LIH�&RXUVH�5HVHDUFK��$QQXDO�5HYLHZ�RI�6RFLRORJ\�
����������j�����KWWSV���GRL�RUJ���������DQQXUHY�VRF�����������������

0HUFNOd��3����������6RFLRORJLH�GHV�UeVHDX[�VRFLDX[�>6RFLRORJ\�RI�6RFLDO�1HWZRUNV@��/D
'dFRXYHUWH

3DXJDP��6����������/iH[FOXVLRQ��OieWDW�GHV�VDYRLUV�>([FOXVLRQ��WKH�VWDWH�RI�NQRZOHGJH@��/D
'dFRXYHUWH

3DXJDP��6����������/nH[FOXVLRQ���JdQdDORJLH�GnXQ�SDUDGLJPH�VRFLDO�>([FOXVLRQ��JHQHDORJ\�RI�D
VRFLDO�SDUDGLJP@��6RFLeWeV�	�5HSUeVHQWDWLRQV�����������j����
KWWSV���GRL�RUJ���������VU���������

3DXJDP��6����������/D�GLVTXDOLILFDWLRQ�VRFLDOH���(VVDL�VXU�OD�QRXYHOOH�SDXYUHWe�>6RFLDO
'LVTXDOLILFDWLRQ��$Q�(VVD\�RQ�WKH�1HZ�3RYHUW\@���WK�HG����3UHVVHV�8QLYHUVLWDLUHV�GH�)UDQFH�
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3RXUWRLV��-�3���'HVPHW��+���/DKD\H��:����������3RVWXUHV�HW�GdPDUFKHV�dSLVWdPLTXHV�HQ
UHFKHUFKH�>(SLVWHPLF�5HVHDUFK�3RVWXUHV�DQG�$SSURDFKHV@��,Q�3��3DLOOd��(G����/D�PeWKRGRORJLH
TXDOLWDWLYH��$UPDQG�&ROOLQ�

5DJQHGGD��0����������7KH�WKLUG�GLJLWDO�GLYLGH��$�:HEHULDQ�DSSURDFK�WR�GLJLWDO�LQHTXDOLWLHV�
5RXWOHGJH��7D\ORU�	�)UDQFLV�*URXS�

5DJQHGGD��0����������&RQFHSWXDOL]LQJ�GLJLWDO�FDSLWDO��7HOHPDWLFV�DQG�,QIRUPDWLFV��������
����j������KWWSV���GRL�RUJ���������M�WHOH������������

5HQQHV��-����������'dSOLHU�OD�FDWdJRULH�GncJH��oJH�FLYLO��dWDSH�GH�OD�YLH�HW�YLHLOOLVVHPHQW�FRUSRUHO
GDQV�OHV�SUdMXGLFHV�OLdV�b�Ong�cJH�h�>8QIROG�WKH�DJH�FDWHJRU\��FLYLO�DJH��VWDJH�RI�OLIH�DQG�SK\VLFDO
DJLQJ�LQ��DJH��LQMXULHV@��5HYXH�IUDQdDLVH�GH�VRFLRORJLH�����������������
KWWSV���GRL�RUJ���������UIV���������

5RELVRQ��/���&RWWHQ�6��5���2QR��+���4XDQ�+DDVH��$���0HVFK��*���&KHQ��:���6FKXO]��-���+DOH��7��0��
6WHUQ��0��-����������'LJLWDO�LQHTXDOLWLHV�DQG�ZK\�WKH\�PDWWHU��,QIRUPDWLRQ��FRPPXQLFDWLRQ�	
6RFLHW\������������j�����KWWSV���GRL�RUJ����������������;�������������

6DQWHOOL��(����������/nDQDO\VH�GHV�SDUFRXUV��6DLVLU�OD�PXOWLGLPHQVLRQDOLWd�GX�VRFLDO�SRXU�SHQVHU
OnDFWLRQ�VRFLDOH�>$QDO\VLV�RI�WKH�URXWHV��*UDVSLQJ�WKH�PXOWLGLPHQVLRQDOLW\�RI�WKH�VRFLDO�LQ�RUGHU�WR
WKLQN�DERXW�VRFLDO�DFWLRQ@��6RFLRORJLH������������j�����KWWSV���GRL�RUJ���������VRFLR���������

6FKXUPDQV��'���	�0DULfQ��,����������1DDU�JHEUXLNHUVSURILHOHQ�YDQ�NZHWVEDUH�MRQJHUHQ��2YHU
GLJLWDOH�PHGLD��VRFLDOH�FRQWH[W�HQ�GLJLWDOH�RQJHOLMNKHGHQ�>7R�XVHU�SURILOHV�RI�YXOQHUDEOH�\RXQJ
SHRSOH��2Q�GLJLWDO�PHGLD��VRFLDO�FRQWH[W�DQG�GLJLWDO�LQHTXDOLWLHV@��2QGHU]RHNVUDSSRUW�LQ
RSGUDFKW�YDQ�0HGLDZLMV�EH�1R�6SHHUSXQWSURMHFW����7RRONLW�0HGLDZLMVKHLG��0HWKRGLHNHQ�HQ

JRHGH�SUDNWLMNHQ�LQ�VDPHQZHUNLQJ�PHW�0DNV�Y]Z��>5HSRUW@��KHW�9ODDPV�.HQQLVFHQWUXP�YRRU
0HGLDZLMVKHLG�

6HOZ\Q��1���	�)DFHU��.����������%H\RQG�WKH�GLJLWDO�GLYLGH��5HWKLQNLQJ�GLJLWDO�LQFOXVLRQ�IRU�WKH
��VW�FHQWXU\��)XWXUHODE�

7VDWVRX��3����������'LJLWDO�GLYLGHV�UHYLVLWHG��ZKDW�LV�QHZ�DERXW�GLYLGHV�DQG�WKHLU�UHVHDUFK"�
0HGLD��&XOWXUH�	�6RFLHW\������������������KWWSV���GRL�RUJ�������������������������

YDQ�GH�9HOGH��&����������6RFLRORJLH�GHV�cJHV�GH�OD�YLH�>6RFLRORJ\�RI�WKH�DJHV�RI�OLIH@��$UPDQG
&ROLQ�

9DQ�'HXUVHQ��$��-���	�+HOVSHU��(��-����������7KH�7KLUG�/HYHO�'LJLWDO�'LYLGH��:KR�%HQHILWV�0RVW
IURP�%HLQJ�2QOLQH"�&RPPXQLFDWLRQ�DQG�,QIRUPDWLRQ�7HFKQRORJLHV�$QQXDO��6WXGLHV�LQ�0HGLD
DQG�&RPPXQLFDWLRQV��������������KWWSV���GRL�RUJ���������6�����������������������

9DQ�'HXUVHQ��$��-���	�YDQ�'LMN��-��$����������7KH�GLJLWDO�GLYLGH�VKLIWV�WR�GLIIHUHQFHV�LQ�XVDJH��QHZ
PHGLD�	�VRFLHW\������������������KWWSV���GRL�RUJ�������������������������

9RGR]��/����������)UDFWXUH�QXPdULTXH��IUDFWXUH�VRFLDOH��$X[�IURQWLeUHV�GH�OnLQWdJUDWLRQ�HW�GH
OnH[FOXVLRQ�>'LJLWDO�GLYLGH��VRFLDO�GLYLGH��2Q�WKH�ERUGHUV�RI�LQWHJUDWLRQ�DQG�H[FOXVLRQ@�
6RFLRORJLH6�>(Q�OLJQH@��'RVVLHUV��)URQWLfUHV�VRFLDOHV��IURQWLfUHV�FXOWXUHOOHV��IURQWLfUHV
WHFKQLTXHV�

:HL��/���	�+LQGPDQ��'��%����������'RHV�WKH�'LJLWDO�'LYLGH�0DWWHU�0RUH"�&RPSDULQJ�WKH�(IIHFWV
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RI�1HZ�0HGLD�DQG�2OG�0HGLD�8VH�RQ�WKH�(GXFDWLRQ�%DVHG�.QRZOHGJH�*DS��0DVV
&RPPXQLFDWLRQ�DQG�6RFLHW\������������j�����KWWSV���GRL�RUJ��������������������������

<DWHV��6���.LUE\��-���	�/RFNOH\��(�������D���'LJLWDO�0HGLD�8VH��'LIIHUHQFHV�DQG�,QHTXDOLWLHV�LQ
5HODWLRQ�WR�&ODVV�DQG�$JH��6RFLRORJLFDO�5HVHDUFK�2QOLQH����������j���
KWWSV���GRL�RUJ���������VUR�����

<DWHV��6���.LUE\��-���	�/RFNOH\��(�������E���n'LJLWDO�E\�GHIDXOWn��5HLQIRUFLQJ�H[FOXVLRQ�WKURXJK
WHFKQRORJ\��,Q�'HIHQFH�RI�:HOIDUH��������j�����5HWULHYHG�IURP
KWWS���ZZZ�VRFLDO�SROLF\�RUJ�XN�ZRUGSUHVV�ZS�FRQWHQW�XSORDGV�����������B\DWHV�HW�DO�SGI


