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,661�������������3ULQW���,661�������������2QOLQH��
KWWSV���GRL�RUJ��������������������&*3�Y��L����������$UWLFOH��

'DLO\�8UEDQ�7ULS�0RELOLW\�DQG�3HUFHSWLRQV�RI�
0RELOLW\�DPRQJ�2OGHU�$GXOWV�LQ�WKH�

'HQYHU��86$��5HJLRQ�
(��(ULF�%RVFKPDQQ���8QLYHUVLW\�RI�'HQYHU��86$�

$EVWUDFW��3HUFHSWLRQV�RI�LQGLYLGXDO�PRELOLW\�IRU�GDLO\�LQ�WRZQ�WULSV�PD\�UHYHDO�PRUH�LQVLJKW�WR�OLIH�VDWLVIDFWLRQ�RI�ROGHU�
DGXOWV� WKDQ� WUDGLWLRQDO�PHDVXUHV�RI�PRELOLW\�� VXFK� DV� IUHTXHQF\�RI� WULSV�� 3ULPDU\� GDWD�ZHUH� FROOHFWHG� WKURXJK� WKUHH�
IRFXV� JURXSV� �Q� �����DQG� VXUYH\�TXHVWLRQQDLUHV� �Q� � ����� LQ� WKH�'HQYHU� �&RORUDGR��86$��PHWURSROLWDQ�DUHD�� DQG�
DQDO\]HG�ZLWK�GHVFULSWLYH�VWDWLVWLFV��ELYDULDWH�DQDO\VHV�RI�VLJQLILFDQW�FDWHJRULFDO�GLIIHUHQFHV��DQG�WKHPDWLF�KLJKOLJKWV�RI�
TXDOLWDWLYH�RSHQ�UHVSRQVHV��'HVSLWH�FKDQJHV�DQG�GHFOLQHV�LQ�DFWXDO�GDLO\�RXW�RI�KRPH�PRELOLW\��LQGLYLGXDO�SHUFHSWLRQV�
DQG�VDWLVIDFWLRQ�ZLWK�PRELOLW\�UHPDLQV�TXLWH�KLJK��6RFLDO�QHWZRUNV�DUH�D�SRVVLEOH�VRXUFH�IRU�WUDQVSRUWDWLRQ�DVVLVWDQFH�
IRU�ROGHU�DGXOWV��EXW� WKLV� LV�QRW�D�GHVLUDEOH�RSWLRQ��DV� WKHUH� LV�D� VWURQJ�GLVOLNH� LQ� IHHOLQJ�GHSHQGHQW�XSRQ�RWKHUV��)RU�
ROGHU� DGXOWV� DFFXVWRPHG� WR� LQGHSHQGHQFH� LQ� GULYLQJ�� YROXQWHHU� GULYHU� SURJUDPV� DSSHDU� WR� EH� D� PRUH� DWWUDFWLYH�
DOWHUQDWLYH��

.H\ZRUGV��2OGHU�$GXOWV��0RELOLW\��3HUFHSWLRQV�RI�0RELOLW\��8UEDQ�7UDQVSRUWDWLRQ�

,QWURGXFWLRQ�DQG�%DFNJURXQG�

RU� ROGHU� DGXOWV�� PRELOLW\� LV� D� FRUQHUVWRQH� WR� VXFFHVVIXO� LQGHSHQGHQFH� LQ� DJLQJ� DQG� IRU�
PDLQWDLQLQJ�KLJKHU�OHYHOV�RI�ZHOO�EHLQJ�DQG�TXDOLW\�RI�OLIH��%DQLVWHU�DQG�%RZOLQJ�������
5RVHQEORRP� ������ :HEEHU�� 3RUWHU�� DQG� 0HQHF� ������ 0ROOHQNRSI�� +LHEHU�� DQG� :DKO�

�������7KH�WHUP�³PRELOLW\´�LV�FRPSOH[�ZLWK�PXOWLSOH�XVHV�DQG�PHDQLQJV��0HW]�������.ZDQ�DQG�
6FKZDQHQ��������%XW�LQ�IROORZLQJ�WKH�FRQYHQWLRQV�LQ�WKH�ROGHU�DGXOW�PRELOLW\�UHVHDUFK�OLWHUDWXUH�
�H�J��� :HEEHU�� 3RUWHU�� DQG� 0HQHF� ������ 6FKZDQHQ� DQG� =LHJOHU� ������� ³PRELOLW\´� KHUH� LV�
XQGHUVWRRG� DV� WKH� DELOLW\� WR�PRYH� EH\RQG� RQH¶V� KRPH� IRU� HYHU\GD\� OLIH� DFWLYLWLHV�� 7KHUH� DUH�
PDQ\� FRPSOH[� OLQNDJHV� EHWZHHQ�ZHOO�EHLQJ�� LQGHSHQGHQFH�� DQG�PRELOLW\� DPRQJ� ROGHU� DGXOWV�
WKDW�DUH�XQLTXH�WR�JHRJUDSKLF�VHWWLQJ��WKH�LQGLYLGXDO��DQG�SKDVH�ZLWKLQ�WKH�OLIHFRXUVH��6FKZDQHQ�
DQG�=LHJOHU��������%XW�DFURVV�FRQWH[WV�DQG�OLIH�VLWXDWLRQV��TXDOLW\�RI�OLIH�LV�LPSDFWHG�E\�PRELOLW\�
LQ�PDQ\�ZD\V�LQFOXGLQJ��DFKLHYLQJ�DFFHVV�WR�GHVLUHG�SHRSOH�DQG�SODFHV��SV\FKRORJLFDO�EHQHILWV�
RI�PRYHPHQW��H[HUFLVH�EHQHILWV��LQYROYHPHQW�ZLWKLQ�RQH¶V�FRPPXQLW\��DQG�NQRZLQJ�RQH�KDV�WKH�
FDSDFLW\�WR�JR�RXW�RI�WKH�KRXVH�DQG�UXQ�DQ�HUUDQG�LI�QHHGHG��0HW]��������$V�VXFK��WKLV�DELOLW\�
DQG�RSSRUWXQLW\�WR�ZDON��GULYH��F\FOH��XVH�SXEOLF� WUDQVSRUWDWLRQ��RU�UHFHLYH�OLIWV�H[LVWV�ZLWKLQ�D�
EXLOW� XUEDQ� HQYLURQPHQW� WKDW� FRQWDLQV� VXSSRUWLYH� LQIUDVWUXFWXUHV� DQG� DSSURSULDWH� RSSRUWXQLWLHV�
DQG�GHVWLQDWLRQV��

%XW�LQ�FDU�GHSHQGHQW�FLWLHV��GULYLQJ�FHVVDWLRQ�DPRQJ�ROGHU�DGXOWV��GXH�WR�ORVV�RI�D�GULYHU¶V�
OLFHQVH�� KHDOWK� OLPLWDWLRQV�� RU� WKH� ORVV� RI� D� SDUWQHU� DV� SULPDU\� GULYHU�� FDQ� KDYH� GHHS� DQG�
GHWULPHQWDO� HIIHFWV�RQ� WKHLU�ZHOO�EHLQJ�� ,QGLYLGXDOV� VXGGHQO\� ORVH� WKHLU� VHQVH�RI� LQGHSHQGHQFH�
DQG�DXWRQRP\�� IDFH�FKDOOHQJHV� LQ�PHHWLQJ�EDVLF�QHHGV�DQG�JHWWLQJ� WR� LPSRUWDQW�DSSRLQWPHQWV��
DQG� QR� ORQJHU� DUH� IUHHO\� DEOH� WR� FRQQHFW� ZLWK� WKHLU� VRFLDO� QHWZRUNV�� ,Q� WKHVH� FRQWH[WV�� ROGHU�
DGXOWV� DUH� QRW� OLNHO\� WR� WUDQVLWLRQ� WR� SXEOLF� WUDQVSRUWDWLRQ� RSWLRQV� ZKHQ� WKH\� QR� ORQJHU� GULYH�
�5RVHQEORRP� ������ ������� 7KHUHIRUH�� WKH� DJLQJ� DQG� PRELOLW\� ERG\� RI� OLWHUDWXUH� VHHNV� WR�
XQGHUVWDQG� WKH�XQLTXH� WUDQVSRUWDWLRQ�QHHGV�RI� ROGHU� DGXOWV�� WKH� LPSOLFDWLRQV�RI� WKHLU� FKDQJLQJ�
PRELOLW\��DQG�KRZ�FLWLHV�DQG�VRFLHW\�FDQ�PDNH�DGDSWDWLRQV��

��&RUUHVSRQGLQJ�$XWKRU��(��(ULF�%RVFKPDQQ�������(��,OLII�$YH���'HSDUWPHQW�RI�*HRJUDSK\�DQG�WKH�(QYLURQPHQW��
8QLYHUVLW\�RI�'HQYHU��'HQYHU��&2���������86$��HPDLO��HULF�ERVFKPDQQ#GX�HGX��
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7KH�JOREDO�SRSXODWLRQ�RI�ROGHU�DGXOWV��DJHG����DQG�RYHU��LV�JURZLQJ�IDVWHU�WKDQ�DW�DQ\�RWKHU�
WLPH�LQ�KLVWRU\��'DYLHV�DQG�-DPHV��������DQG�LV�FXUUHQWO\�HVWLPDWHG�DW�����SHUFHQW�RI�WKH�WRWDO�
SRSXODWLRQ� ZLWK� DQ� H[SHFWHG� JURZWK� WR� ����� SHUFHQW� E\� ����� DQG� ����� SHUFHQW� LQ� ����� �+H��
*RRGNLQG�� DQG� .RZDO� ������� $QG� LQ� VRPH� FRXQWULHV� WKH� RYHU���� DJH� FRKRUW� LV� WKH� IDVWHVW�
JURZLQJ�DJH�GHPRJUDSKLF��7KLV�RYHUDOO�JURZWK��DFFRPSDQLHG�E\�WKH�WUHQGV�RI�DFWLYH�DJLQJ�DQG�
DJLQJ� LQ� SODFH�� XQGHUVFRUHV� WKH� FRPSOH[LW\� RI� LVVXHV� DQG� D� EURDG� UDQJH� RI� FRQVLGHUDWLRQV� IRU�
UHVHDUFK�RQ�WKH�PRELOLW\�RI�ROGHU�DGXOWV��3HRSOH�DUH�UHDFKLQJ�ROG�DJH�LQ�EHWWHU�KHDOWK��FDXVLQJ�WKH�
UDWHV� RI� ELRORJLFDO� GHWHULRUDWLRQ� �VHQHVFHQFH�� WR� EH� GHOD\HG� E\� DV�PXFK� DV� D� GHFDGH� �9DXSHO�
������� :KLOH� ��� LV� WKH� WUDGLWLRQDO� UHWLUHPHQW� DJH� LQ� WKH� 8QLWHG� 6WDWHV� �86��� D� SRLQW� ZKHQ�
UHVHDUFKHUV� KDYH� W\SLFDOO\� H[SHFWHG� PRELOLW\� DQG� DFWLYLW\� SDWWHUQV� WR� FKDQJH� GUDPDWLFDOO\�
�&RXJKOLQ� DQG� '¶$PEURVLD� ������� LQ� UHDOLW\�� ROGHU� DGXOWV� DUH� PRUH� KHDOWK\� DQG� OLNHO\� WR�
H[SHULHQFH� DFWLYH� DJLQJ� OLYHOLKRRGV� IRU� GHFDGHV� DIWHU� UHWLUHPHQW� �5RVHQEORRP� ������� $V� WKH�
%DE\� %RRPHU� JHQHUDWLRQ� �ERUQ� ����±������ UHDFKHV� ROG� DJH�� PDQ\� FRXQWULHV� IDFH� DQ�
XQSUHFHGHQWHG�ODUJH�ROGHU�DGXOW�FRKRUW�WKDW�LV�KLJKO\�PRELOH��&RXJKOLQ�DQG�'¶$PEURVLD��������
7KXV�� WKH� GHPDQGV� IRU� WUDQVSRUWDWLRQ�ZLOO� QRW� OLNHO\� GHFOLQH� XSRQ� UHWLUHPHQW� DJH�� DQG� KLJKHU�
H[SHFWDWLRQV� RI� PRELOLW\� LQ� UHWLUHPHQW� PD\� DFWXDOO\� RFFXU� �'¶$PEURVLR� HW� DO�� ������� $W� WKH�
VDPH� WLPH�� DJLQJ� LQ�SODFH�� D� WUHQG�RI� ROGHU� DGXOWV� GHFLGLQJ� WR� UHPDLQ� OLYLQJ� LQ� WKHLU� KRPH�RU�
QHLJKERUKRRG� IRU� DV� ORQJ� DV� SRVVLEOH� WR� EHVW�PDLQWDLQ� WKHLU� LQGHSHQGHQFH� DQG� TXDOLW\� RI� OLIH��
SRVHV�SDUWLFXODU�FRQFHUQV�DV�ROGHU�DGXOWV�LQ�WKH�86�DUH�PRUH�FRQFHQWUDWHG�LQ�ORZ�GHQVLW\��DXWR�
GHSHQGHQW� VXEXUEDQ� VSDFHV� �5RVHQEORRP� ������ )UH\� ������� 2Q� WKH� RQH� KDQG� WKH� LQFUHDVHG�
WUDIILF� GHPDQGV�� HPLVVLRQV�� DQG� DFFLGHQWV� ZLOO� FKDOOHQJH� FLWLHV� DQG� WKHLU� WUDQVSRUWDWLRQ�
VXVWDLQDELOLW\� REMHFWLYHV�� 2Q� WKH� RWKHU� KDQG�� ZKHQ� UHGXFHG� LQGHSHQGHQFH� LQ� PRELOLW\� DPRQJ�
ROGHU�DGXOWV�GRHV�RFFXU��WKH�GHFOLQHV�LQ�PRELOLW\�FDQ�OHDG�WR�IHHOLQJV�RI�LVRODWLRQ��ORQHOLQHVV��DQG�
GLPLQLVKHG� ZHOO�EHLQJ� DQG� TXDOLW\� RI� OLIH�� OLNHO\� H[DFHUEDWHG� IRU� FDU�GHSHQGHQW� LQGLYLGXDOV�
OLYLQJ�LQ�WKHVH�ORZ�GHQVLW\�VXEXUEDQ�ODQGVFDSHV��

7R�EHWWHU�XQGHUVWDQG�ROGHU�DGXOW�PRELOLW\�SDWWHUQV�DQG�FKDQJHV��UHVHDUFKHUV�RIWHQ�H[DPLQH�
LQGLYLGXDO� WUDYHO� EHKDYLRUV� DV� D� SUR[\� LQGLFDWRU� IRU� PRELOLW\� LQGHSHQGHQFH�� 7\SLFDOO\� WKHVH�
PHDVXUH�WKH�QXPEHU�RI�GDLO\��RXW�RI�KRPH��WULSV��WKH�WUDQVSRUWDWLRQ�PRGH��WULS�SXUSRVH��WLPH�RI�
GD\�� RU� WULS� GLVWDQFH�� &KDQJHV� DQG� YDULDWLRQV� ZLWKLQ� WKHVH� PHDVXUHV� FDQ� LQIRUP� WKHRUHWLFDO�
XQGHUVWDQGLQJV� RI� KRZ� PRELOLW\� HYROYHV� LQ� ROG� DJH� DQG� SURYLGH� WUDQVSRUWDWLRQ� SROLF\�
UHFRPPHQGDWLRQV��$V�QXPHURXV�UHYLHZ�DUWLFOHV�DQG�VSHFLDO�LVVXHV�KLJKOLJKW��&XL��/RR��DQG�/LQ�
������ 0XVVHOZKLWH�� +ROODQG�� DQG� :DONHU� ������ 0XUUD\� ������ 6FKZDQHQ� DQG� =LHJOHU� ������
6FKZDQHQ� DQG� 3iH]� ������ 5RVHQEORRP� ������0HW]� ������� WR� GDWH� WKH� HPSLULFDO� UHVHDUFK� LV�
GRPLQDWHG� E\� VWXGLHV� LQ� VRFLHWLHV� ZLWKLQ� DGYDQFHG� HFRQRPLHV� ZKHUH� ROGHU� DGXOWV� H[SHULHQFH�
YHU\� KLJK� OHYHOV� RI� DXWRPRELOH� GHSHQGHQFH� DQG� ORZ� OHYHOV� RI� SXEOLF� WUDQVSRUWDWLRQ� XVDJH� RU�
DFWLYH� WUDQVSRUWDWLRQ� VXFK� DV� ZDONLQJ� DQG� ELNLQJ�� :LWKLQ� WKLV� EURDGHU� DJLQJ� DQG� PRELOLW\�
OLWHUDWXUH�� WKHUH� DUH� WZR�DUHDV� WR�ZKLFK� WKLV� VWXG\�PDNHV� VSHFLILF� FRQWULEXWLRQV�� H[SORULQJ� WKH�
UHODWLRQVKLS�RI�SHUFHSWLRQV�RI�PRELOLW\�ZLWK�PHDVXUHG�PRELOLW\�DQG� WKH�QHHG� IRU�PRUH� ORFDOO\�
VSHFLILF�HPSLULFDO�DQDO\VHV��

3HUFHSWLRQV�RI�0RELOLW\�

0XFK� RI� WKH� H[LVWLQJ� OLWHUDWXUH� RQ� ROGHU� DGXOW� PRELOLW\� IRFXVHV� XSRQ� PHDVXUHG� RXWFRPHV� RI�
WUDYHO� EHKDYLRUV� �H�J��� QXPEHU�RI� GDLO\� WULSV�� WUDQVSRUW�PRGH�� WULS�SXUSRVH���RU� DQ\�EDUULHUV� RU�
FKDQJHV� WR� WULS�PDNLQJ�� ,W� LV� DUJXHG��KRZHYHU�� WKDW�PRELOLW\� LV�D�KDUG�FRQFHSW� WR�TXDQWLI\�DQG�
WKDW�VXFK�PHDVXUHV�DUH�QRW�DOZD\V�DQ�HIIHFWLYH�PHWKRG�WR�DVVHVV�PRELOLW\��5RVHQEORRP��������
6FKRODUV� DUH� WKHUHIRUH� LQFUHDVLQJO\� ORRNLQJ� EH\RQG� VXFK� PHDVXUHG� LQGLFDWRUV� RI� PRELOLW\� WR�
H[DPLQH�SHUFHSWLRQV�RI�PRELOLW\�DV�DQ�LPSRUWDQW�DQG�UHDOLVWLF�PDUNHU�RI�OLIH�VDWLVIDFWLRQ��ZHOO�
EHLQJ��DQG�WKH�DELOLW\�WR�PHHW��FKDQJLQJ��GDLO\�QHHGV��&RXJKOLQ��������

,Q�D�PHWDV\QWKHVLV�RI�TXDOLWDWLYH�EDVHG�VWXGLHV�RQ�SHUFHSWLRQV�RI�ROGHU�DGXOW�PRELOLW\��*RLQV�
HW� DO�� ������� LGHQWLILHG� WKUHH� GRPLQDQW� WKHPHV� ZLWKLQ� WKH� UHVHDUFK� OLWHUDWXUH�� )LUVW�� IRU� ROGHU�
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DGXOWV�PRELOLW\�LV�LQWHJUDO�WR�WKH�VHQVH�RI�VHOI��IHHOLQJ�ZKROH��NHHSLQJ�EXV\��EXLOGLQJ�FRQILGHQFH��
UHPDLQLQJ� LQGHSHQGHQW�� DQG� OLIH� HQMR\PHQW�� $V� VXFK�� WKH� DELOLW\� WR� WUDYHO� FDQ� EH� FHQWUDO� WR�
SHUVRQDO�TXDOLW\�RI�OLIH��%DQLVWHU�DQG�%RZOLQJ��������$QG�EH\RQG�XWLOLWDULDQ�WULSV�WKDW�IDFLOLWDWH�
PHHWLQJ� HYHU\GD\� QHHGV�� WKHUH� DUH� QXPHURXV� EHQHILWV� RI� PRELOLW\� WKDW� LV� ³GHVWLQDWLRQ�
LQGHSHQGHQW´� �0HW]� ������� 7KHVH� LQFOXGH� D� VHQVH� RI� EHORQJLQJ� DQG� EHLQJ� D� SDUW� RI� WKH�
FRPPXQLW\�� WKH� SOHDVXUH� RI� MXVW� PRYLQJ� DERXW�� JHQHUDO� SK\VLFDO� H[HUFLVH� WKURXJK� DFWLYH�
PRYHPHQW��DQG�WKH�VHQVH�RI�DXWRQRP\�WKDW�FRPHV�ZLWK�NQRZLQJ�WKH�SRWHQWLDO�IRU�WULS�PDNLQJ�LV�
SRVVLEOH� �0HW]� ������0XVVHOZKLWH� DQG� +DGGDG� ������0ROOHQNRSI�� +LHEHU�� DQG�:DKO� �������
6HFRQG�� DVVLVWHG� PRELOLW\�� LQFOXGLQJ� GHYLFHV� VXFK� DV� HOHFWULF� VFRRWHUV� �0D\�� *DUUHWW�� DQG�
%DOODQW\QH� ������ RU� DOWHUQDWLYH� WUDQVSRUW� PRGHV� VXFK� DV� SXEOLF� WUDQVSRUWDWLRQ� �%DQLVWHU� DQG�
%RZOLQJ� ������� FDQ� KHOS� SHUVRQV� PDLQWDLQ²RU� HYHQ� HQKDQFH²WKHLU� OLYHV� WKURXJK� ³UHQHZHG�
DFFHVV�RU�LQWHUHVWV�DQG�VXSSRUWHG�VRFLDO�LQWHUDFWLRQ´��*RLQV�HW�DO��������������7KLUG��DGDSWDELOLW\�
LV�NH\�WR�PRYLQJ�IRUZDUG�IRU�ROGHU�DGXOWV�LQ�QDYLJDWLQJ�WKHLU�GHFOLQHV�LQ�PRELOLW\�RYHU�WLPH��7KLV�
FDQ� LQFOXGH� PHFKDQLVPV� WR� UHPDLQ� FRQQHFWHG� WR� RQH¶V� FRPPXQLW\� �0D\�� *DUUHWW�� DQG�
%DOODQW\QH� ������� GUDZLQJ� XSRQ� VWURQJ� VRFLDO� QHWZRUNV� �%DQLVWHU� DQG� %RZOLQJ� ������� RU�
UHFRJQL]LQJ�SRVVLELOLWLHV�RI�RWKHU�PRELOLWLHV� �=LHJOHU�DQG�6FKZDQHQ������� WR�KHOS�FRPSHQVDWH�
ZKHQ�RXW�RI�KRPH�PRELOLW\�GLPLQLVKHV��

7KXV��DV�DUWLFXODWHG�E\�0ROOHQNRSI��+LHEHU��DQG�:DKO���������ZKDW�VKRXOG�EH�UHFRJQL]HG�
DFURVV� DOO� WKHVH� VWXGLHV� LV� WKDW� PRUH� VXEMHFWLYH� SHUFHSWLRQV� RI� PRELOLW\� DUH� SHUKDSV� EHWWHU�
SUHGLFWRUV� RI� KHDOWK� DQG� ZHOO�EHLQJ� WKDQ� DFWXDO� PHWULF�EDVHG� PRELOLW\�� 6LQFH� PRVW� HPSLULFDO�
VWXGLHV�H[DPLQH�PRELOLW\�DV�PHDVXUHG�E\�WUDYHO�EHKDYLRUV��WKHUH�LV�D�QHHG�IRU�PRUH�UHVHDUFK�WR�
EHWWHU� XQGHUVWDQG� SHUFHSWLRQV� RI� PRELOLW\� DQG� SRVVLEOH� YDULDWLRQV� ZLWKLQ� VXEVHWV� RI� WKH� ROGHU�
DGXOW�SRSXODWLRQ��

/RFDO�6SHFLILFLW\�

7KH�JHRJUDSKLHV�RI�DJLQJ�DUH�KLJKO\�SODFH�VSHFLILF��'DYLHV�DQG�-DPHV��������+HDOWK�DQG�ZHOO�
EHLQJ� LV� FRQWH[WXDO�� LPSDFWHG� E\� ORFDO� DFFHVV� WR� RSSRUWXQLWLHV�� DQG� LQIOXHQFHG� E\� GLIIHUHQW�
SODFHV��JHRJUDSKLF�FRQWH[WV��DQG�WKH�SHRSOH�DQG�RSSRUWXQLWLHV�LQGLYLGXDOV�FRPH�LQ�FRQWDFW�ZLWK�
DV� WKH\� PRYH� DERXW� LQ� WKHLU� GDLO\� OLIH� �.ZDQ� DQG� 6FKZDQHQ� ������� 6LPLODUO\�� WKHUH� LV� JUHDW�
GLYHUVLW\� ZLWKLQ� WKH� ROGHU� DGXOW� FRKRUW� LQ� UHODWLRQ� WR� OLIHVW\OHV� DQG� SUHIHUHQFHV�� HVSHFLDOO\�
UHJDUGLQJ�WUDYHO�EHKDYLRUV�DQG�PRELOLW\�QHHGV��&XL��/RR��DQG�/LQ��������5HVHDUFK�LV�QHHGHG�WKDW�
IXUWKHU�XQUDYHOV�WKH�QRQ�KRPRJHQRXV�QDWXUH�RI�PRELOLW\�DPRQJ�WKH�ROGHU�DGXOW�FRKRUW�DW�PRUH�
GLVDJJUHJDWH� OHYHOV� �$OVQLK� DQG� +HQVKHU� ������ 6FKZDQHQ� DQG� 3iH]� ������ 0XVVHOZKLWH��
+ROODQG��DQG�:DONHU��������DV�WKH�H[SHULHQFHV�RI�PRELOLW\�DQG�ZHOO�EHLQJ�FDQ�YDU\�GUDVWLFDOO\�
E\� VRFLDO� JURXSV� �.ZDQ�DQG�6FKZDQHQ�������� DQG�GHWHUPLQDQWV� RI�PRELOLW\� DUH�PXOWLSOH� DQG�
LQWHUUHODWHG� �:HEEHU�� 3RUWHU�� DQG�0HQHF� ������� *LYHQ� WKDW� PXFK� RI� WKH� DJLQJ� DQG� PRELOLW\�
UHVHDUFK� XWLOL]HV� ODUJH� GDWDVHWV� RI� QDWLRQDO�OHYHO� KRXVHKROG� VXUYH\V� �H�J��� &ROOLD�� 6KDUS�� DQG�
*LHVEUHFKW� ������ 6FRWW� HW� DO�� ������ RU� FLW\ZLGH� WUDYHO� GLDULHV� �H�J��� +LOGHEUDQG� ������
%RVFKPDQQ�DQG�%UDG\�������ZKHUH�WKH�UHVHDUFKHU�GRHV�QRW�KDYH�LQSXW�RQ�LQVWUXPHQW�UHVHDUFK�
GHVLJQ� WR� DGGUHVV� VSHFLILF� UHVHDUFK� TXHVWLRQV�� WKHUH� DUH� FDOOV� IRU� EDVLF� HPSLULFDO� VWXGLHV� WKDW�
H[SORUH�WKH�WUDYHO�EHKDYLRUV�DQG�QHHGV�RI�ROGHU�DGXOWV��6FKZDQHQ�DQG�3iH]�������WR�UHYHDO�DQ\�
XQLTXH�ORFDOO\�VSHFLILF�FKDUDFWHULVWLFV��.ZDQ�DQG�6FKZDQHQ��������

6XUYH\�EDVHG�5HVHDUFK�

3ULPDU\�GDWD� FROOHFWLRQ� WKURXJK� VXUYH\�TXHVWLRQQDLUHV� LV� RQH�XVHIXO� DSSURDFK� WR� DGGUHVV�ERWK�
WKHVH� QHHGV� RI� XQGHUVWDQGLQJ� SHUFHSWLRQV� RI� PRELOLW\� DV� ZHOO� DV� SURYLGH� D� ORFDOO\� VSHFLILF�
GHWDLOHG�DQDO\VLV�RI�ROGHU�DGXOW�PRELOLW\��6PDOO�VFDOH�VXUYH\V�DUH�D�TXLFN�DQG�HIIHFWLYH�ZD\�WR�
FROOHFW� GDWD� VSHFLILF� WR� D� WRSLF� RI� LQWHUHVW�� JLYLQJ� WKH� UHVHDUFKHU� FRPSOHWH� FRQWURO� RYHU� WKH�
LQVWUXPHQW� GHVLJQ�� ZLWK� RSWLRQV� IRU� HQXPHUDWHG� GDWD� YDULDEOHV� GHULYHG� IURP� FORVHG� �IRUFHG�
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UHVSRQVH��TXHVWLRQV�� DV�ZHOO� DV�RSHQ�HQGHG� UHVSRQVHV� WR�FDSWXUH�QXDQFHV�DQG� LQVLJKWV�EH\RQG�
WKH�FORVHG�TXHVWLRQV��GH�9DXV�������� ,Q�DJLQJ�DQG�PRELOLW\� UHVHDUFK�� WKH�VXUYH\�PHWKRGRORJ\�
FDQ� KHOS� PRYH� ³EH\RQG� LQVWUXPHQWDO� QRWLRQV� RI� WUDYHO´� �0XVVHOZKLWH�� +ROODQG�� DQG� :DONHU�
������ ��� WRZDUG� ³PRUH� VXEMHFWLYH� DQG� PRWLYDWLRQDO� DVSHFWV� RI� WUDYHO� EHKDYLRU´� �0ROOHQNRSI��
+LHEHU�� DQG�:DKO� ������ ������ 6RPH� UHFHQW� H[DPSOHV� RI� SULPDU\� GDWD� RQ� DJLQJ� DQG�PRELOLW\�
FROOHFWHG�WKURXJK�VXUYH\V�LQFOXGH�VWXGLHV�H[DPLQLQJ�PRWLYDWLRQV�IRU�SXEOLF�WUDQVSRUW�DQG�QRQ�
FDU� WUDQVSRUWDWLRQ� �7UXRQJ�DQG�6RPHQDKDOOL�������.LQJ�DQG�6FRWW�3DUNHU�������0D\��*DUUHWW��
DQG�%DOODQW\QH� ������ DQG� ELF\FOH� XVDJH� �:LQWHUV� HW� DO�� ������� GULYLQJ� GHFLVLRQV� �+HVV� HW� DO��
������� FKDQJHV� LQ� SHUFHSWLRQV� RI� PRELOLW\� �0ROOHQNRSI�� +LHEHU�� DQG�:DKO� ������� DQG� ZHOO�
EHLQJ��+MRUWKRO���������7KHVH�VWXGLHV�DUH�DOO�IRFXVHG�RQ�FLWLHV�ZLWKLQ�$XVWUDOLD��86$��&DQDGD��
*HUPDQ\��DQG�1RUZD\��ZLWK� VDPSOH�VL]HV�DV�VPDOO�DV�Q� �����DV� ODUJH�DV�Q� ��������DQG�PRVW�
ZLWK�OHVV�WKDQ�Q� ������

6WXG\�3XUSRVH�

7KH�SXUSRVH�RI� WKLV� UHVHDUFK�� WKHUHIRUH�� LV� WR�DGGUHVV� WKHVH� WZR�FDOOV� LQ� WKH� OLWHUDWXUH�RQ�DJLQJ�
DQG�PRELOLW\��)LUVW�� WKLV�VWXG\�UHSRUWV� ILQGLQJV�RI�EDVLF�PRELOLW\�FKDUDFWHULVWLFV�RI�ROGHU�DGXOWV�
FROOHFWHG� WKURXJK� IRFXV� JURXSV� DQG� D� VXUYH\� TXHVWLRQQDLUH�� WKH� ILQGLQJV� DUH� VSHFLILF� WR� WKH�
'HQYHU� �86��PHWURSROLWDQ�DUHD��6HFRQG�� WKLV� VWXG\�H[SORUHV�ROGHU�DGXOWV¶� DWWLWXGHV�RQ�QRQ�FDU�
WUDQVSRUWDWLRQ�DOWHUQDWLYHV��SHUFHSWLRQV�RI�LQGLYLGXDO�PRELOLW\�DV�FRPSDUHG�WR�DFWXDO�H[SHULHQFHG�
PRELOLW\��DQG�KRZ�PRELOLW\�PLJKW�EH�LPSDFWHG�E\�KRXVLQJ��VRFLDO�QHWZRUNV�DQG�WULS�UHSODFHPHQW�
RSWLRQV��7KH�SRSXODWLRQ�RI� LQWHUHVW� LQ� WKLV� UHVHDUFK� LV�SHUVRQV�RYHU�DJH����ZKR�DUH� OLYLQJ� LQ�D�
SULYDWH� UHVLGHQFH� �H[FOXGLQJ� DOO� DVVLVWHG� OLYLQJ� RU� KHDOWK� FDUH� LQVWLWXWLRQV�� ZLWKLQ� WKH� 'HQYHU�
PHWURSROLWDQ�DUHD���

6WXG\�$UHD�DQG�'DWD�&ROOHFWLRQ�

7KH�GDWD�IRU�WKLV�UHVHDUFK�ZHUH�FROOHFWHG�LQ�'HQYHU��&RORUDGR��D�PDMRU�PHWURSROLWDQ�DUHD�LQ�WKH�
5RFN\�0RXQWDLQ�UHJLRQ�RI�WKH�8QLWHG�6WDWHV�FRQWDLQLQJ�DSSUR[LPDWHO\�����PLOOLRQ�UHVLGHQWV��,Q�
FRPSDULVRQ�ZLWK�WKH�ODUJHVW�PHWURSROLWDQ�DUHDV�LQ�WKH�86��'HQYHU�UDQNHG���WK�ZLWK�D����SHUFHQW�
JURZWK�RI����DQG�RYHU�DGXOWV�GXULQJ� WKH�����V�DQG�����V��EXW� UDQNHG���WK� IRU� LWV����SHUFHQW�
JURZWK�RI���±���\HDU�ROGV��)UH\��������,Q�IDFW��WKH�DJLQJ�%DE\�%RRPHU�JHQHUDWLRQ��ERUQ�����±
������FRQVWLWXWHV����SHUFHQW�RI� WKH� VWDWH�SRSXODWLRQ�DQG�E\������� WKH�RYHU����SRSXODWLRQ�ZLOO�
LQFUHDVH�E\����SHUFHQW��0XFK�RI�WKH�IDVWHVW�JURZWK�RI�ROGHU�DGXOWV�LQ�&RORUDGR�LV�RFFXUULQJ�LQ�
'HQYHU� DQG� VXUURXQGLQJ� FRXQWLHV� �&6'2� ������� $OWKRXJK� OLJKW�� DQG� FRPPXWHU�UDLO� WUDQVLW�
V\VWHPV� KDYH� UHFHQWO\�EHHQ�EXLOW�� WKH� UHJLRQ� LV� GHFLGHGO\� DXWRPRELOH� FHQWULF� DQG�ROGHU� DGXOWV�
UHPDLQ� ODUJHO\� GHSHQGHQW� RQ� SULYDWH� DXWRPRELOH� LQ� VSUDZOLQJ� ORZ�GHQVLW\� UHVLGHQWLDO�
HQYLURQPHQWV�� ZLWK� VRPH� LQVWDQFHV� RI� QHZ� PL[HG�XVH� KLJKHU� GHQVLW\� WUDQVLW� IULHQGO\�
GHYHORSPHQWV��*RHW]�DQG�%RVFKPDQQ�������%RVFKPDQQ�DQG�%UDG\��������

7ZR� SKDVHV� RI� GDWD� FROOHFWLRQ�� IRFXV� JURXSV� DQG� D� VXUYH\� TXHVWLRQQDLUH�� ZHUH� XVHG� WR�
JDWKHU� LQIRUPDWLRQ� RQ� WKH� PRELOLW\� H[SHULHQFHV�� SHUFHSWLRQV� RI� PRELOLW\�� DWWLWXGHV� RI� QRQ�FDU�
WUDQVSRUWDWLRQ�� DQG� RWKHU� IDFWRUV� LPSDFWLQJ� WKH� PRELOLW\� RI� ROGHU� DGXOWV�� %RWK� SKDVHV� ZHUH�
UHYLHZHG�DQG�DSSURYHG�IRU�KXPDQ�VXEMHFWV�UHVHDUFK�E\�WKH�,QVWLWXWLRQDO�5HYLHZ�%RDUG��

7KH�ILUVW�SKDVH�RI�GDWD�FROOHFWLRQ�ZDV�D�VHULHV�RI�IRFXV�JURXSV�ZLWK�ROGHU�DGXOWV�LQ�RUGHU�WR�
FROOHFW�GLYHUVH�DQG�ULFKO\�GHWDLOHG�VWRULHV�RI�LQGLYLGXDOV¶�H[SHULHQFHV�DQG�RSLQLRQV�DERXW�XUEDQ�
PRELOLW\�LVVXHV��7KH�DSSURDFK�ZDV�EURDG�DQG�H[SORUDWRU\�WR�KHOS�GHILQH�D�UDQJH�RI�SHUVSHFWLYHV�
DQG�DFTXLUH�LQIRUPDWLRQ�QRW�UHDGLO\�DYDLODEOH�IURP�RWKHU�GDWD�VRXUFHV��$GGLWLRQDOO\��WKHVH�IRFXV�
JURXSV� ZHUH� D� SUH�SLORWLQJ� H[HUFLVH� IRU� GHYHORSLQJ� D� PHDQLQJIXO� VXUYH\� UHVHDUFK� LQVWUXPHQW�
�.UXHJHU�DQG�&DVH\��������7KUHH�IRFXV�JURXSV�ZHUH�FRQGXFWHG�ZLWK�WZHQW\�QLQH�ROGHU�DGXOWV�LQ�
FHQWUDO� 'HQYHU� GXULQJ� VXPPHU� ������ (DFK� VHVVLRQ� ZDV� DSSUR[LPDWHO\� QLQHW\� PLQXWHV� LQ�
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GXUDWLRQ�� IDFLOLWDWHG� E\� WKH� DXWKRU� DQG� D� VWXGHQW� DVVLVWDQW�� 7KH� VHVVLRQV� ZHUH� UHFRUGHG� DQG�
WUDQVFULEHG�E\�WKH�DXWKRU��

7KH� VHFRQG� SKDVH� RI� GDWD� FROOHFWLRQ� ZDV� D� VXUYH\� TXHVWLRQQDLUH� WKDW� FDSWXUHG� UHVSRQVHV�
IURP�D� ODUJHU� VDPSOH��7KH�VXUYH\� LQVWUXPHQW�GHVLJQ�GUHZ�XSRQ� WKH� IRFXV�JURXSV�DQG�H[LVWLQJ�
UHVHDUFK� OLWHUDWXUH�� (DUO\� YHUVLRQV� ZHUH� SLORWHG� DQG� WKH� ILQDO� VXUYH\� FRQWDLQHG� WKLUW\�IRXU�
TXHVWLRQV�GHVLJQHG� WR� DFTXLUH�GHPRJUDSKLF� LQIRUPDWLRQ�� WUDQVSRUWDWLRQ� DYDLODELOLW\� DQG� XVDJH��
FXUUHQW� OHYHOV� RI� PRELOLW\�� UHVLGHQWLDO� FKDUDFWHULVWLFV�� DWWLWXGHV� RQ� QRQ�FDU� WUDQVSRUWDWLRQ�
DOWHUQDWLYHV��SHUFHSWLRQV�RI� LQGLYLGXDO�PRELOLW\��VRFLDO�QHWZRUNV��DQG� WULS� UHSODFHPHQW�RSWLRQV��
0RVW�ZHUH�FORVHG�TXHVWLRQV��ZLWK�RSSRUWXQLWLHV�IRU�RSHQ�HQGHG�UHVSRQVHV��

7KH� VXUYH\� VDPSOH� ZDV� GHULYHG� E\� D� PDUNHWLQJ� YHQGRU� WKDW� XWLOL]HG� VXSSOHPHQWDU\�
GHPRJUDSKLF�LQIRUPDWLRQ�WR�FXVWRPL]H�DQG�WDUJHW�WKH�GLVWULEXWLRQ�RI�VXUYH\V�WR�KRXVHKROGV�ZLWK�
ROGHU�DGXOW� UHVLGHQWV��7KH�VDPSOLQJ� IUDPH�ZDV� WKH�KRXVHKROG�UHVLGLQJ�SRSXODWLRQ�ZLWK�DW� OHDVW�
RQH� UHVLGHQW� DJH� ��� RU� ROGHU�� (LJKW\� VHYHQ� =,3� FRGHV� �SRVWDO� PDLOLQJ� DUHDV�� ZLWKLQ� WKH�
FRQWLJXRXV�XUEDQL]HG�DUHD�RI�WKH�'HQYHU�PHWURSROLWDQ�DUHD�ZHUH�VHOHFWHG��ZKLFK�FRQWDLQHG�RYHU�
��������SRVVLEOH�KRXVHKROGV�ZLWK�ROGHU�DGXOWV��,Q�'HFHPEHU�������VXUYH\V�ZHUH�PDLOHG�RXW�WR�
������UDQGRPO\�VHOHFWHG�KRXVHKROGV�IURP�WKLV�VXEVHW��7KH�VXUYH\V�ZHUH�SDSHU�EDVHG�DQG�VHOI�
DGPLQLVWHUHG��ZLWK�D�EXVLQHVV�UHSO\�HQYHORSH�SURYLGHG��$Q�RQOLQH�6SDQLVK�ODQJXDJH�VXUYH\�ZDV�
DYDLODEOH��

7KHUH� ZHUH� ���� HQYHORSHV� UHWXUQHG� ������� UHVSRQVH� UDWH��� 6L[� ZHUH� UHWXUQHG� EODQN� RU�
HPSW\��DQG�RQH�FRQWDLQHG�UHVSRQVHV�IRU� WZR�SHRSOH� LQ� WKH� VDPH�KRXVHKROG��7KH�UHVSRQVHV�IRU�
����VXUYH\V�ZHUH�PDQXDOO\�HQWHUHG� LQWR�D�VXUYH\�UHVSRQVH�VRIWZDUH� IRU�GLJLWDO�DQDO\VLV��2QFH�
HQWHUHG�DQG�ILOWHUHG��HLJKW�ZHUH�HOLPLQDWHG�IRU�HUURUV��7KLV�DQDO\VLV�H[FOXGHG�DQ\�����WR����\HDU�
ROGV�� UHVXOWLQJ� LQ� D� VDPSOH� VL]H� RI� Q�  � ����� 'XH� WR� VPDOO� OHYHOV� RI� LQWHUPLWWHQW� LWHP� QRQ�
UHVSRQVH��QRW�DOO�YDULDEOHV�LQ�WKH�DQDO\VHV�VXP�WR������

,W� LV� QRW� NQRZQ� LI� QRQ�UHVSRQGHQWV� GLIIHU� LQ�PHDQLQJIXO�ZD\V� IURP� WKH� UHVSRQGHQWV�� %XW�
WKHUH�DUH�LQGLFDWLRQV�RI�KRZ�VDPSOLQJ�ELDV�ZDV�PDQLIHVW��7KH�VXUYH\�VDPSOH�ZDV������SHUFHQW�
PDOH� DQG� ����� SHUFHQW� IHPDOH� �7DEOH� ����:KHQ� FRPSDUHG� WR� ����� 8�6�� &HQVXV� GDWD� IRU� WKH�
'HQYHU�UHJLRQ��ZRPHQ�FRPSULVH������SHUFHQW�RI�WKH�����SRSXODWLRQ�DQG�PHQ������SHUFHQW��WKLV�
UDWLR� VKLIWV� VOLJKWO\� ������� IHPDOH������� PDOH�� IRU� WKH� ����±����� $PHULFDQ� &RPPXQLW\�
6XUYH\���<HDU�HVWLPDWH�IRU� WKH�VDPH�UHJLRQ��7DEOH����� ,Q� WZR�SHUVRQ�KRXVHKROGV��PHQ�DSSHDU�
RYHUVDPSOHG�DQG�ZRPHQ�XQGHU�VDPSOHG��LQGLFDWLQJ�D�IODZ�LQ�WKH�PHFKDQLVP�WR�UDQGRPL]H�WKH�
UHVSRQGHQW�LQ�PXOWL�SHUVRQ�KRXVHKROGV��7KLV�VDPSOH�ELDV�ZLOO�EH�DGGUHVVHG�DV�IROORZV��)LUVW��DOO�
DQDO\VHV� DUH� FRQGXFWHG� ZLWKLQ� WKH� VXUYH\� VDPSOH� DQG� FRQFOXVLRQV� DUH� PDGH� RQO\� DERXW� WKLV�
VDPSOH�� ,QIHUHQFHV� DERXW� WKH� ODUJHU� SRSXODWLRQ� DUH� QRW� PDGH�� QRU� LV� WKLV� GDWD� DVVXPHG� WR� EH�
UHSUHVHQWDWLYH��6HFRQG��WKH�ELYDULDWH�DQDO\VHV�DUH�OLPLWHG�WR�GLIIHUHQFHV�EHWZHHQ�SHUFHQWDJH�RI�
WKH�IHPDOH�VDPSOH�DQG�SHUFHQWDJH�RI�PDOH�VDPSOH��QRW�LQ�UHODWLRQ�WR�WRWDO�VDPSOH��XQOHVV�QRWHG�
RWKHUZLVH��

�
7DEOH����6XUYH\�6DPSOH�'HPRJUDSKLFV��

*HQGHU� � $JH�

� Q� �� � 0HDQ� ���
0DOH� ���� ������ � 0HGLDQ� ���
)HPDOH� ���� ������ � 6WDQGDUG�'HYLDWLRQ� ����

� � � � 0LQ� ���

� � � � 0D[� ���
6RXUFH��%RVFKPDQQ�

�
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7DEOH����6DPSOH�$JH�*URXSV�ZLWK�&HQVXV�&RPSDULVRQV�

� �
7RWDO� 0DOH� )HPDOH�

$JH�*URXS� 6XUYH\�6DPSOH�
<RXQJ�2OG�� ��±��� ������ ������ ������
2OG�2OG�� ��±��� ������ ������ ������
+LJK�/RQJHYLW\�� ���� ����� ����� �����

� $&6�����������
<RXQJ�2OG�� ��±��� ������ ������ ������
2OG�2OG�� ��±��� ������ ������ ������
+LJK�/RQJHYLW\�� ���� ������ ����� �����

� �����&HQVXV�
<RXQJ�2OG�� ������ ������ ������ ������
2OG�2OG� ������ ������ ������ ������
+LJK�/RQJHYLW\�� ���� ������ ����� �����
6RXUFH��6XUYH\�'DWD��8�6��&HQVXV�������$PHULFDQ�&RPPXQLW\�6XUYH\��$&6�������������

'DWD�6DPSOH�'HPRJUDSKLFV�

$FURVV�WKH�WKUHH�IRFXV�JURXS�VHVVLRQV��Q� �����WKH�SDUWLFLSDQWV�ZHUH�PRVWO\�IHPDOH�������ZLWK�D�
PHGLDQ� DJH� RI� ����0RVW� OLYHG� E\� WKHPVHOYHV� ��������� GURYH� WKHLU� RZQ� FDU� ��������� DQG� WKH�
PHGLDQ�OHQJWK�RI�WLPH�OLYLQJ�LQ�WKH�'HQYHU�DUHD�ZDV������\HDUV��5DFLDO�HWKQLF�LGHQWLW\�ZDV�QRW�
FDSWXUHG�DQG�WKLV�JURXS�JHQHUDOO\�UHSUHVHQWHG�PLGGOH��WR�XSSHU�PLGGOH�FODVV�LQFRPHV��*LYHQ�WKH�
VPDOO�VDPSOH��WKH�ILQGLQJV�DUH�QRW�UHSUHVHQWDWLYH�RI�WKH�HQWLUH�ROGHU�DGXOW�SRSXODWLRQ�RI�'HQYHU��
6XPPDU\�ILQGLQJV�IURP�WKH�IRFXV�JURXS�GLVFXVVLRQV�DUH�LQWHJUDWHG�ZLWK�WKH�VXUYH\�UHVXOWV�LQ�WKH�
QH[W�VHFWLRQ��7KH�UHPDLQGHU�RI�WKLV�VHFWLRQ�GLVFXVVHV�WKH�GHPRJUDSKLFV�RI�WKH�VXUYH\�VDPSOH��

6XUYH\� UHVSRQGHQWV� UDQJHG� LQ� DJH� IURP� ��� WR� ���� WKH�PHDQ�ZDV� ��� DQG�PHGLDQ� ���� )RU�
SXUSRVHV� RI� ELYDULDWH� FDWHJRULFDO� DQDO\VHV�� DJH� LV� DJJUHJDWHG� LQWR� WKUHH� DJH� JURXSV�� ³<RXQJ�
2OG´����±���\HDUV�ROG���³2OG�2OG´����±���\HDUV�ROG���DQG�³+LJK�/RQJHYLW\´��DJH����DQG�DERYH��
IRU� FRQVLVWHQF\� ZLWK� VRPH� UHVHDUFK� OLWHUDWXUH�� 7DEOH� �� VKRZV� WKH� GLVWULEXWLRQV� RI� WKH� VDPSOH�
ZLWKLQ�WKH�DJH�JURXSV��E\�JHQGHU��ZLWK�FRPSDULVRQ�VWDWLVWLFV�IURP�WKH�8�6��&HQVXV��������DQG�
$PHULFDQ� &RPPXQLW\� 6XUYH\� �$&6�� GDWD� �����±����� ��\HDU� HVWLPDWH�� IRU� WKH� 'HQYHU�
0HWURSROLWDQ� $UHD� SRSXODWLRQ�� 7ZR� GLIIHUHQFHV� EHWZHHQ� WKH� VXUYH\� VDPSOH� DQG� &HQVXV� DQG�
$&6�GDWD� DUH� QRWHG�� )LUVW�� WKH�+LJK� /RQJHYLW\� DJH� JURXS� LV� XQGHUUHSUHVHQWHG� LQ� WKLV� VDPSOH��
QHDUO\�D�IXOO�WKUHH�SRLQWV�ORZHU�WKDQ�ERWK�WKH�&HQVXV�DQG�$&6��&DSWXULQJ�WKH�ROGHVW�SRSXODWLRQV�
LV�D�QRWHG�FKDOOHQJH�RI�VXUYH\�UHVHDUFK��6HFRQG��DV�QRWHG�HDUOLHU�WKH�IHPDOH�WR�PDOH�UDWLR�LQ�WKH�
VDPSOH� GRHV� QRW� IXOO\� UHSUHVHQW� WKH� SRSXODWLRQ�� 7KH� SURSRUWLRQDO� GLIIHUHQFH� LV� ODUJHU� LQ� WKH�
<RXQJ�2OG�DJH�JURXS��EXW�OHVV�GUDPDWLF�IRU�WKH�RWKHU�WZR�DJH�JURXSV��

,Q� WHUPV� RI� JHQHUDWLRQV��� ��� SHUFHQW� RI� WKLV� VDPSOH� DUH� IURP� WKH� OHDGLQJ� HGJH� RI� %DE\�
%RRPHUV��ERUQ�����±�������DQG������SHUFHQW�DUH�IURP�WKH�6LOHQW�*HQHUDWLRQ��ERUQ�����±�������
7KHUH�LV�D�VPDOO�UHSUHVHQWDWLRQ��������Q� �����IURP�WKH�*UHDWHVW�*HQHUDWLRQ��ERUQ�����±�������
7KHVH�FRKRUWV�GR�QRW�H[DFWO\�PDWFK� WKH�DJJUHJDWHG�DJH�JURXSV�GHVFULEHG�DERYH��%XW� WKH\�FDQ�
LQIRUP� VRPH� LQWHUSUHWDWLRQV� RI� WKH� ILQGLQJV� DV� JHQHUDWLRQDO� FRKRUWV� RIWHQ� DGRSW� GLIIHUHQW�
DWWLWXGHV�� LQFOXGLQJ� SHUVSHFWLYHV� RQ� UHOHYDQW� WRSLFV� VXFK� DV� LQGHSHQGHQFH�DXWRQRP\� DQG�
WUDQVSRUWDWLRQ��

������������������������������������������������������
��7KH�JHQHUDWLRQDO�GDWH�UDQJHV�XVHG�KHUH�DUH�DV�GHILQHG�E\�7KH�3HZ�5HVHDUFK�&HQWHU��
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7KH�UHVSRQVHV�IRU�KRXVHKROG�VWUXFWXUH�ZHUH�DJJUHJDWHG�LQWR�IRXU�SRVVLEOH�VFHQDULRV��OLYLQJ�
DORQH��OLYLQJ�ZLWK�D�VSRXVH�SDUWQHU��VLQJOH��OLYLQJ�ZLWK�RWKHUV��SDUWQHUHG��OLYLQJ�ZLWK�RWKHUV��+DOI�
RI�WKH�VDPSOH���������OLYHV�ZLWK�WKHLU�SDUWQHU�VSRXVH��D�WKLUG�������OLYH�DORQH��DQG������SHUFHQW�
OLYH�ZLWK�RWKHUV²LQ�PRVW�FDVHV�LW�LV�ZLWK�JURZQ�FKLOGUHQ�RU�JUDQGFKLOGUHQ��

7KH�PHGLDQ�KRXVHKROG�LQFRPH�IRU�LQGLYLGXDOV�DJHG�����LQ�WKH�'HQYHU�UHJLRQ������±�����
$&6� ��\HDU� HVWLPDWH�� LV� �������� ������ LQIODWLRQ�DGMXVWHG��� 7KLUW\�ILYH� SHUFHQW� RI� WKH� VDPSOH�
KDV�D�KRXVHKROG�LQFRPH�WKDW�LV�EHORZ�RU�ZHOO�EHORZ�WKH�UHJLRQDO�PHGLDQ�KRXVHKROG�LQFRPH�IRU�
SHUVRQV�DJHG����DQG�RYHU��DQG������SHUFHQW�RI�WKH�VDPSOH�KDV�D�KRXVHKROG�LQFRPH�WKDW�LV�DERYH�
RU�ZHOO� DERYH� WKLV� UHJLRQDO�PHGLDQ��6LQFH������SHUFHQW�GHFOLQHG� WR�DQVZHU� WKH�TXHVWLRQ�DERXW�
KRXVHKROG�LQFRPH��IXUWKHU�DQDO\VLV�EDVHG�RQ�LQFRPH�LV�QRW�IHDVLEOH��

,Q� WHUPV� RI� HPSOR\PHQW��PRVW� �������� FXUUHQWO\� GR� QRW�ZRUN�� �����ZRUN� IXOO�WLPH�� DQG�
�����SHUFHQW�DUH�SDUW�WLPH�HPSOR\HG��2QO\������SHUFHQW�YROXQWHHU�UHJXODUO\��PRQWKO\��RXW�RI�WKH�
KRPH��DQG�D�KLJKHU�SHUFHQWDJH�RI�IHPDOHV���������YROXQWHHU�WKDQ�PDOHV����������S�����������

1HDUO\� ��� SHUFHQW� RI� WKH� VDPSOH� UHSRUWHG� WKHLU� FXUUHQW� KHDOWK� VWDWXV� DV� ³H[FHOOHQW´� RU�
³JRRG�´� :RPHQ� ZHUH� PRUH� OLNHO\� WR� UDWH� WKHLU� KHDOWK� DV� ³JRRG´� �������� WKDQ� ³H[FHOOHQW´�
��������� ZKHUH� DV� ����� SHUFHQW� RI� PHQ� UDWHG� WKHLU� KHDOWK� DV� ³H[FHOOHQW´� DQG� ��� SHUFHQW� DV�
³JRRG´��LQ�ERWK�FDVHV� WKH�GLIIHUHQFHV�DUH�VLJQLILFDQW� >S�������@���/HVV� WKDQ���SHUFHQW� UHSRUWHG�
WKHLU�KHDOWK�DV�³SRRU�´�2QO\�����SHUFHQW�UHSRUWHG�KDYLQJ�D�GLVDELOLW\��

'HQYHU�LV�JHQHUDOO\�QRW�D�GHVWLQDWLRQ�ORFDWLRQ�IRU�QHZ�UHWLUHHV�PLJUDWLQJ�LQ�IURP�HOVHZKHUH��
\HW�WKH�ROGHU�DGXOW�SRSXODWLRQ�LV�JURZLQJ�UDSLGO\�GXH�WR�QDWXUDO�DJLQJ�DQG�LV�H[SHFWHG�WR�JURZ����
SHUFHQW�E\�������&6'2��������:KHQ�FRQVLGHULQJ�WKH�DJLQJ�LQ�SODFH�SKHQRPHQD��WKHUH�DUH�WZR�
GLYHUVH�WUHQGV�ZLWKLQ�WKLV�VDPSOH��7DEOH������

�
7DEOH����$JLQJ�LQ�3ODFH��

'XUDWLRQ�RI�&XUUHQW�5HVLGHQFH��\HDUV��
����\HDUV� ���� ������

0HDQ� �������
6WG��'HY�� �������
0LQ� �OHVV�WKDQ���
0D[� ����
�
�

������\HDUV� ���� ������
������\HDUV� ���� ������
������\HDUV� ���� ������
������\HDUV� ��� ������
����\HDUV� ��� �����
�� 1� �����

�/HQJWK�RI�7LPH�LQ�'HQYHU��\HDUV��
����\HDUV� ��� �����

0HDQ� ���
6WG��'HY�� ������
0LQ� �OHVV�WKDQ���
0D[� ����
��
��

������\HDUV� ��� �����
������\HDUV� ��� �����
������\HDUV� ��� ������
������\HDUV� ���� ������
������\HDUV� ���� ������
������\HDUV� ��� ������
����\HDUV� ��� ������
�� 1� ����� ��

6RXUFH��%RVFKPDQQ�
�
0RVW� UHVSRQGHQWV� KDYH� OLYHG�ZLWKLQ� WKH�'HQYHU� UHJLRQ� IRU� D� ORQJ� WLPH� �PHDQ� � ��� \UV���

VWDQGDUG�GHYLDWLRQ� ������\UV����ZLWK����SHUFHQW�KDYLQJ�OLYHG�LQ�'HQYHU�IRU�IRUW\�\HDUV�RU�PRUH��
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DQG�RQO\����SHUFHQW� IRU� IHZHU� WKDQ� WZHQW\�\HDUV��<HW�DW� WKH� VDPH� WLPH��RQO\����SHUFHQW�KDYH�
OLYHG�LQ�WKHLU�FXUUHQW�UHVLGHQWLDO�ORFDWLRQ�IRU�PRUH�WKDQ�WZHQW\�\HDUV��7KXV��DPRQJ�WKLV�VDPSOH�
WKH�ROGHU�DGXOWV�DUH�UHPDLQLQJ�LQ�SODFH�ORQJ�DIWHU�UHWLUHPHQW��EXW�DFWLYHO\�PRYH�WR�RWKHU�KRXVLQJ�
ORFDWLRQV�� /HVV� WKDQ� D� WKLUG� ������ VWDWHG� WKDW� WKH\� KDYH� GRZQVL]HG� WKHLU� KRPH�� DQG� RQO\� ����
SHUFHQW�OLYH�ZLWKLQ�DQ�DJH�UHVWULFWHG�KRXVLQJ�FRPPXQLW\�IRU�ROGHU�DGXOWV��

�

5HVXOWV�DQG�'LVFXVVLRQ�

7KH� UHVXOWV� LQ� WKLV� VHFWLRQ� DUH�GLYLGHG� LQWR� WZR�SULPDU\�SDUWV��)LUVW� LV� D� GLVFXVVLRQ�RI� FXUUHQW�
PRELOLW\�PHDVXUHV��LQFOXGLQJ�IUHTXHQF\�RI�WULSV��SULPDU\�DQG�DOWHUQDWLYH�IRUPV�RI�WUDQVSRUWDWLRQ��
FKDQJHV�WR�GULYLQJ�KDELWV��DQG�WULS�UHSODFHPHQW�SUDFWLFHV��6HFRQG��LV�D�GLVFXVVLRQ�RI�SHUFHSWLRQV�
RI� LQGLYLGXDO� PRELOLW\�� WKH� UROH� RI� UHVLGHQWLDO� ORFDWLRQ� LQ� IDFLOLWDWLQJ� LQGLYLGXDO� PRELOLW\��
SHUFHSWLRQV� DQG� DWWLWXGHV� DERXW�'HQYHU�DUHD� WUDQVSRUWDWLRQ� IRU� ROGHU� DGXOWV��$WWLWXGHV� WRZDUGV�
YROXQWHHU� GULYHU� SURJUDPV� DUH� DOVR� H[SORUHG�� %LYDULDWH� DQDO\VHV� RI� FDWHJRULFDO� GLIIHUHQFHV�
EHWZHHQ�$JH�*URXS��³<RXQJ�2OG�´�³2OG�2OG�´�³+LJK�/RQJHYLW\´���*HQGHU��³0DOH��)HPDOH´���
RU� 0RELOLW\� �³'DLO\�´� ³:HHNO\�´� ³,QIUHTXHQW´�� DUH� XVHG� WR� H[SORUH� WKH� YDULDWLRQV� ZLWKLQ� WKH�
VXUYH\�UHVXOWV��,QWHJUDWHG�LQWR�WKH�GLVFXVVLRQ�DUH�SDUWLFLSDQW�FRPPHQWV�IURP�RSHQ�HQGHG�VXUYH\�
TXHVWLRQV�RU�WKH�IRFXV�JURXS�VHVVLRQV��

&XUUHQW�0RELOLW\��7UDQVSRUWDWLRQ�8VDJH��DQG�7ULS�5HSODFHPHQW�

)UHTXHQF\�RI�7ULSV�

)UHTXHQF\�RI�RXW�RI�KRPH�WULSV�LV�WKH�PRVW�FRPPRQ�SUR[\�PHDVXUH�IRU�PRELOLW\�RI�ROGHU�DGXOWV��
DV�LW�VXJJHVWV�IUHHGRP�DQG�IOH[LELOLW\�WR�PRYH�DERXW��,Q�WHUPV�RI�WKH�QXPEHU�RI�LQ�WRZQ�WULSV�IRU�
SXUSRVHV�RI�UHJXODU�HYHU\GD\�OLIH�DFWLYLWLHV��DPRQJ�WKH�VXUYH\�UHVSRQVHV��������PDNH�QXPHURXV�
GDLO\� WULSV� �WKUHH� RU� PRUH�� DQG� DQ� DGGLWLRQDO� ����PDNH� RQH� RU� WZR� GDLO\� WULSV�� 2QH� TXDUWHU�
��������RQO\�PDNH�WULSV�D�IHZ�WLPHV�D�ZHHN��DQG�����SHUFHQW�KDYH�YHU\�LQIUHTXHQW�WULS�PDNLQJ�
�RQFH�D�ZHHN�RU� OHVV���)RU�SXUSRVHV�RI�ELYDULDWH�FDWHJRULFDO�DQDO\VHV�� WKH�VXUYH\�UHVSRQVHV�RQ�
WULS� IUHTXHQF\� ZHUH� DJJUHJDWHG� LQWR� WKUHH�0RELOLW\� JURXSV� �7DEOH� ���� ³'DLO\´� �DW� OHDVW� RQFH�
GDLO\��� ³:HHNO\´� �DW� OHDVW� RQFH� ZHHNO\��� DQG� ³,QIUHTXHQW´� �OHVV� WKDQ� RQFH� ZHHNO\��� 7KH�
GLIIHUHQFHV� LQ� 0RELOLW\� EHWZHHQ� $JH� *URXS� �S� �� �������� DQG� *HQGHU� �S� �� �������� DUH�
VLJQLILFDQW��)HPDOHV�DUH�PRUH�OLNHO\�WR�QRW�PDNH�D�GDLO\�WULS���������WKDQ�PDOHV��������'DLO\�
WULSV�GHFOLQH�ZLWK�$JH�*URXS��DV����SHUFHQW�RI�+LJK�/RQJHYLW\�PDNH�RQO\�ZHHNO\�RU�LQIUHTXHQW�
WULSV��*LYHQ�WKDW�RYHU�WZR�WKLUGV���������RI�WKLV�VDPSOH�GRHV�PDNH�DQ�RXW�RI�KRPH�WULS�DW�OHDVW�
RQFH� GDLO\�� WKHVH� ILQGLQJV� DUH� FRQVLVWHQW� ZLWK� WKH� ODUJHU� WUHQG� RI� DFWLYH� DJLQJ� DPRQJ� ROGHU�
DGXOWV��SDUWLFXODUO\�LQ�FLWLHV�RI�DGYDQFHG�HFRQRPLHV��5RVHQEORRP��������

�
7DEOH����0RELOLW\�&DWHJRULHV�

� � �
$JH�*URXSV�

�
*HQGHU�

02%,/,7<� 6DPSOH��
Q��� ��

<RXQJ�
2OG�

2OG�
2OG�

+LJK�
/RQJHYLW\� �� )HPDOH� 0DOH�

'DLO\� ���� ������
�

������ ������ ������
�

������ ������
:HHNO\� ���� ������

�
������ ������ ������

�
������ ������

,QIUHTXHQW� ��� ����� �� ����� ����� ������ �� ����� �����

� � � �
FKL�� �������S�������� � FKL�� �������S��������

6RXUFH��%RVFKPDQQ�

�
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'ULYLQJ��7KH�3ULPDU\�)RUP�RI�7UDQVSRUWDWLRQ�

)RU� ����� SHUFHQW� RI� WKH� VXUYH\� VDPSOH�� LQGHSHQGHQW� GULYLQJ� LV� WKH� SULPDU\� PRGH� RI�
WUDQVSRUWDWLRQ� �7DEOH� ����1LQH� SHUFHQW� RI� IHPDOHV� DUH� GHSHQGHQW� XSRQ� VRPHRQH� HOVH� �VSRXVH��
QHLJKERU�� IDPLO\� PHPEHU�� GULYLQJ� WKHP� �RQO\� ����� RI� PDOHV��� DQG� ����� SHUFHQW� RI� +LJK�
/RQJHYLW\�SHUVRQV�DUH�GHSHQGHQW�RQ�RWKHU�GULYHUV��2QO\�KDOI���������RI�WKH�,QIUHTXHQW�PRELOLW\�
JURXS�GULYHV�LQGHSHQGHQWO\��DQG�RWKHUZLVH�UHO\�RQ�RWKHU�SHUVRQV�WR�GULYH�WKHP���������RU�XVH�D�
VHQLRU�VKXWWOH���������2I�WKH�:HHNO\�PRELOLW\�JURXS�����SHUFHQW�GULYH�LQGHSHQGHQWO\��DQG������
SHUFHQW� UHO\� RQ� RWKHUV� WR� GULYH� WKHP�� 7KH� XVH� RI� EXV�OLJKW� UDLO�� WD[L�� ZDONLQJ�� RU� VHQLRU�
WUDQVSRUWDWLRQ� VHUYLFH� DV� WKH� SULPDU\�PRGH� RI� WUDQVSRUWDWLRQ� RQO\� RFFXUV� IRU� �� SHUFHQW� RI� WKH�
VDPSOH��0RVW� LQGLYLGXDOV� KDYH� DFFHVV� WR� HLWKHU� RQH� KRXVHKROG� FDU� �������� RU� WZR� KRXVHKROG�
FDUV� ���������2QO\� ���� SHUFHQW� RI� UHVSRQGHQWV� GR� QRW� KDYH� D� FDU������ SHUFHQW� GR� QRW� KDYH� D�
GULYHU¶V�OLFHQVH��DQG�����SHUFHQW�FXUUHQWO\�GR�QRW�GULYH�LQGHSHQGHQWO\��7KHVH�ILQGLQJV�DUH�ODUJHO\�
FRQVLVWHQW� ZLWK� H[LVWLQJ� UHVHDUFK� RQ� ROGHU� DGXOWV� LQ� FDU�GHSHQGHQW� FLWLHV� �&XL�� /RR�� DQG� /LQ�
�������

�
7DEOH����3ULPDU\�)RUP�RI�'DLO\�7UDQVSRUWDWLRQ�IRU�'DLO\�7ULSV�

�
�� � �� �� �� ��

�

�

�
�VHFRQG�KLJKHVW�UHVSRQVH��

6DPSOH� ������
�

�����
� � �$JH�*URXS�

<RXQJ�2OG� ������
�

�����
� � �2OG�2OG� ������

�
�����

� � �+LJK�/RQJHYLW\� ������
�
�� �����

� �*HQGHU�
)HPDOH� ������

�
�����

� � �0DOH� ������
�
��

�
�����

�0RELOLW\�*URXS�
'DLO\� ������

�
��

� �
�����

:HHNO\� ������
�

�����
� � �,QIUHTXHQW� ������

�
������

� � ����,�GULYH�P\VHOI��
���$QRWKHU�IDPLO\�PHPEHU�GULYHV�PH��
���$�QHLJKERU�RU�IULHQG�GULYHV�PH��
���,�SULPDULO\�UHO\�RQ�P\�SDUWQHU�VSRXVH�WR�GULYH�PH��
���,�WDNH�EXV�RU�OLJKW�UDLO�

6RXUFH��%RVFKPDQQ�

$OWHUQDWLYH�7UDQVSRUWDWLRQ�PRGH�8VDJH�

6XUYH\� UHVSRQGHQWV� ZHUH� DVNHG� WR� LGHQWLI\� IUHTXHQF\� RI� XVH� RI� DOWHUQDWLYH� �QRQ�SULYDWH�
DXWRPRELOH��WUDQVSRUWDWLRQ�PRGHV��RQ�D�³QHYHU�´�³RFFDVLRQDOO\�´�DQG�³IUHTXHQWO\´�VFDOH���%LNLQJ�
DQG�ZDONLQJ�RSWLRQV�ZHUH�VSHFLILHG�IRU�XWLOLWDULDQ�WULS�SXUSRVHV��QRW�IRU�OHLVXUH�RU�H[HUFLVH��7KH�
UDWHV�RI�³QHYHU´�XVLQJ�DQ�DOWHUQDWLYH� WUDQVSRUWDWLRQ�RSWLRQ� LV�KLJK��7DEOH����DFURVV� WKH�VDPSOH�
IRU�FLW\�EXV����������WD[L�VHUYLFH��������8EHU�/\IW��ULGH�KDLOLQJ�DSSV�����������ELNLQJ����������
DQG�VHQLRU� VKXWWOHV� ���������7KH� UDWHV�RI�³RFFDVLRQDOO\´�RU�³IUHTXHQWO\´�XVLQJ� WKHVH�PRGHV� LV�
KLJKHU�DPRQJ�<RXQJ�2OG�DQG�2OG�2OG�IRU�EXV��ELNLQJ��DQG�ULGLQJ�KDLOLQJ�DSSV��0DOHV�DUH�PRUH�
OLNHO\�WR�³RFFDVLRQDOO\´�³IUHTXHQWO\´�XVH�ELNLQJ���������WKDQ�IHPDOHV���������%XW�IHPDOHV�DUH�
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PRUH�OLNHO\�WR�³RFFDVLRQDOO\´�³IUHTXHQWO\´�XVH�FLW\�EXV���������������IRU�PDOHV���WD[L�VHUYLFH�
�����������IRU�PDOHV���DQG�VHQLRU�VKXWWOHV�����������IRU�PDOHV���7KH�,QIUHTXHQW�PRELOLW\�JURXS�
LV� OHDVW� OLNHO\� WR�XVH�DQ\�DOWHUQDWLYH�PRGH�H[FHSW�6HQLRU�6KXWWOHV�� LQ�ZKLFK� WKH\�DUH� WKH�PRVW�
OLNHO\��

�
7DEOH����8VH�RI�$OWHUQDWLYH�0RGHV�RI�7UDQVSRUW�

� &LW\�%XV� 5DLO� 7D[L� :DONLQJ� %LNLQJ� 8EHU�/\IW� 6HQLRU�
6KXWWOH�

�
�

��������������������������UHVSRQGLQJ�³QHYHU´��
6DPSOH� ������ ������ ������ ������ ������ ������ ������

$JH�*URXS�
<RXQJ�2OG� ������ ������ ������ ������ ������ ������ ������
2OG�2OG� ������ ������ ������ ������ ������ ������ ������
+LJK�/RQJHYLW\� ������ ������ ������ ������ ������ ������ ������

*HQGHU�
)HPDOH� ������ ������ ������ ������ ������ ������ ������
0DOH� ������ ������ ������ ������ ������ ������ ������

0RELOLW\�*URXS�
'DLO\� ������ ������ ������ ������ ������ ������ ������
:HHNO\� ������ ������ ������ ������ ������ ������ ������
,QIUHTXHQW� ������ ������ ������ ������ ������� ������� ������

6RXUFH��%RVFKPDQQ�
�

7KH� WZR� PRGHV� RI� DOWHUQDWLYH� WUDQVSRUWDWLRQ� WKDW� VKRZHG� KLJKHU�
³RFFDVLRQDOO\´�³IUHTXHQWO\´� XVDJH� DPRQJ� WKH� VDPSOH�ZHUH� UDLO� �������� DQG�ZDONLQJ� ���������
5DLO�ZDV�PRVW�FRPPRQ�DPRQJ�<RXQJ�2OG���������DQG�2OG�2OG����������DQG�OHVV�XVHG�E\�+LJK�
/RQJHYLW\��������:DONLQJ��KRZHYHU��ZDV�KLJKHVW�DPRQJ�WKH�<RXQJ�2OG����������EXW�HTXDOO\�
FRPPRQ� DPRQJ�2OG�2OG� DQG�+LJK� /RQJHYLW\� �������� �������� 7KHUH� ZHUH� OLWWOH� GLIIHUHQFHV�
EHWZHHQ�JHQGHUV�LQ�WKH�XVH�RI�UDLO�DQG�ZDONLQJ��7KH�UHVHDUFK�VKRZV�WKDW�QRQ�FDU�XVDJH�DPRQJ�
ROGHU� DGXOWV� LQ� FDU� GHSHQGHQW� FLWLHV� LV� XQFRPPRQ�� ,Q� PDQ\� LQVWDQFHV�� WKH� XVH� RI� SXEOLF�
WUDQVSRUWDWLRQ� RU� DFWLYH� WUDQVSRUW� PRGHV� �ZDONLQJ�ELNLQJ�� DPRQJ� ROGHU� DGXOWV� LV� KLJKO\�
GHSHQGHQW� XSRQ� WKHLU� DGRSWLRQ� RI� WKHVH� SUDFWLFHV� HDUOLHU� LQ� OLIH� �5RVHQEORRP� ������ ������
:LQWHUV�HW�DO��������7UXRQJ�DQG�6RPHQDKDOOL��������

$GGLWLRQDOO\�� VHYHUDO� LPSRUWDQW�FRPPHQWV�RQ�DOWHUQDWLYH� WUDQVSRUWDWLRQ�ZHUH� UDLVHG� LQ� WKH�
IRFXV�JURXSV�DQG�RSHQ�HQGHG�VXUYH\�TXHVWLRQV��)LUVW��ZKLOH�ZDONLQJ�WR�GHVWLQDWLRQV�LV�DQ�LGHDO��
LW�SUDJPDWLFDOO\�GHSHQGV�JUHDWO\�XSRQ�ZHDWKHU��GLVWDQFH��FRQGLWLRQ�RI�VLGHZDONV��FURVVLQJ�EXV\�
LQWHUVHFWLRQV�� DQG� WKH� QHHG� WR� FDUU\� EXON\� LWHPV� VXFK� DV� JURFHULHV�� 6HFRQG�� GRRU�WR�GRRU�
WUDQVSRUWDWLRQ�VHUYLFH�LV�QHDUO\�HVVHQWLDO��3XEOLF�WUDQVSRUWDWLRQ�DSSHDUV�RQO\�SUDFWLFDO�ZLWK�EHWWHU�
FRQQHFWLYLW\� EHWZHHQ� KRPH� DQG� WUDQVLW� VWRSV�� EHWWHU� VHUYLFH� LQ� WKH� VXEXUEV�� DQG� UHGXFWLRQV� LQ�
WUDQVIHUV��WUDYHO�ZDLW�WLPH��DQG�DPRXQW�RI�ZDONLQJ��7KH�FRVW�RI�SXEOLF�WUDQVLW�LV�DOVR�VHHQ�DV�WRR�
KLJK��7D[L�VHUYLFH�FDQ�EH�D�JUHDW�DOWHUQDWLYH�WKDW�LV�FKHDSHU�WKDQ�RZQLQJ�D�FDU��EXW�PRVW�IRXQG�
WKHP�WR�EH�XQUHOLDEOH�RU�VRPHWLPHV�XQIULHQGO\�WR�ROGHU�DGXOWV��7KH�ULGH�KDLOLQJ�DSS�RSWLRQ��H�J���
8EHU�RU�/\IW��LV�VHHQ�IDYRUDEO\��PDQ\�NQRZ�DERXW�LW�EXW�KDYH�QRW�XVHG�LW��DQG�ILQG�WKH�QHHG�IRU�D�
VPDUWSKRQH�IRU�DFFHVV�D�OLPLWLQJ�IDFWRU��6HQLRU�VKXWWOHV��LQFOXGLQJ�WKH�ORFDO�GLDO�D�ULGH�GRRU�WR�
GRRU�EXV�WUDQVSRUWDWLRQ�IRU�VHQLRUV�RU�WKH�GLVDEOHG��DUH�QRW�VHHQ�IDYRUDEO\�DV�WKH\�DUH�LQIOH[LEOH��
RIWHQ�UHTXLUH�VHYHQ�GD\�DGYDQFH�UHVHUYDWLRQ��DQG�FDQ�EH�H[SHQVLYH��

�

42

D
ow

nl
oa

de
d 

on
 T

hu
 A

pr
 0

7 
20

22
 a

t 1
8:

22
:1

8 
U

TC



%26&+0$11��85%$1�75,3�02%,/,7<�$1'�3(5&(37,216�2)�02%,/,7<�$021*�2/'(5�$'8/76�

�
�

&KDQJLQJ�'ULYLQJ�+DELWV�

&KDQJLQJ�GULYLQJ�KDELWV� LV� RQH� VWUDWHJ\� IRU�PDLQWDLQLQJ� LQGHSHQGHQFH� LQ� WUDQVSRUWDWLRQ�ZKLOH�
DYRLGLQJ�LQFUHDVLQJO\�ULVN\�VLWXDWLRQV��6XUYH\�UHVSRQGHQWV�ZHUH�DVNHG�LI�WKH\�DYRLG�GULYLQJ�LQ��
QLJKWWLPH��EDG�ZHDWKHU��XQIDPLOLDU�SODFHV��UXVK�KRXU��DQG�EXV\�SODFHV�WUDIILF�FRQJHVWLRQ��0RVW�
FRPPRQ�ZDV�WKH�DYRLGDQFH�RI�UXVK�KRXU�DQG�EDG�ZHDWKHU��ERWK�RYHU�����\HV�VRPHWLPHV���2QO\�
���� WR� ���� VDLG� ³\HV´� WR� DYRLGLQJ� DQ\� RI� WKHVH� VLWXDWLRQV�� H[FHSW� RQO\� ���� VDLG� ³\HV´� WR�
DYRLGLQJ�XQIDPLOLDU�SODFHV��PRVW���������GR�QRW�DYRLG�XQIDPLOLDU�SODFHV���,QVWDQFHV�RI�DYRLGLQJ�
WKHVH�GULYLQJ�VLWXDWLRQV� LQFUHDVHG�DFURVV� WKH�$JH�*URXSV��DQG� WKH�GLIIHUHQFHV�EHWZHHQ�DJHV� LQ�
HDFK�VLWXDWLRQ�LV�VLJQLILFDQW��S����������WR�S������������)HPDOHV�DUH�PRUH�OLNHO\�WR�DYRLG�WKHVH�
GULYLQJ� VLWXDWLRQV� WKDQ� PDOHV�� DQG� WKH� GLIIHUHQFH� EHWZHHQ� JHQGHUV� LV� VLJQLILFDQW� DFURVV� DOO�
VLWXDWLRQV��S���������� WR�S������������$V�ZRXOG�EH�H[SHFWHG�� WKH�GDLO\�PRELOLW\�JURXS� LV� OHVV�
OLNHO\�WR�DYRLG�WKHVH�GULYLQJ�VLWXDWLRQV�WKDQ�WKH�:HHNO\�RU�,QIUHTXHQW�JURXS��WKH�GLIIHUHQFHV�DUH�
VLJQLILFDQW��S�����������DOO�VLWXDWLRQV���

/HQJWK\�GLVFXVVLRQV�RQ�WKH�FKDOOHQJHV�RI�QRW�GULYLQJ�HPHUJHG�DFURVV�DOO�WKH�IRFXV�JURXSV��
,Q�SDUWLFXODU��WKH�SDUWLFLSDQWV�QRWHG�WKDW�WKH�WUDQVLWLRQ�IURP�LQGHSHQGHQFH�LQ�PRELOLW\�WR�IHHOLQJ�
PRUH�GHSHQGHQW� XSRQ�RWKHUV� IRU�JHWWLQJ�DURXQG� LV�GLIILFXOW�� HVSHFLDOO\� IRU�D� JHQHUDWLRQ�ZLWK�D�
VWURQJ�ZRUN� HWKLF� DQG� GR�LW�\RXUVHOI� DWWLWXGH��$VNLQJ� IRU� KHOS� LV� FKDOOHQJLQJ� DQG� WKH\� GR� QRW�
ZDQW�WR�EH�D�EXUGHQ�XSRQ�RWKHUV��&RXJKOLQ��������0RVW�SDUWLFLSDQWV�DOVR�H[SUHVVHG�WKDW�EHLQJ�
DEOH� WR� JHW� RXW�PRVW� GD\V� RI� WKH�ZHHN� LV� QRW� RQO\� ³YLWDO�´� EXW� ³LW¶V�ZKDW�PDNHV� \RX� D�ZKROH�
SHUVRQ�´�,Q�WHUPV�RI�ZHOO�EHLQJ�DQG�TXDOLW\�RI�OLIH��³JHWWLQJ�RXW�LV�D�µ��¶�RQ�D�VFDOH�RI���WR����´�
DQG� LI� XQDEOH� WR� GULYH� WKHPVHOYHV�� ³MXVW� VWD\LQJ� KRPH´� LV� WKH� OHDVW� SUHIHUUHG� DOWHUQDWLYH�� D�
ILQGLQJ�WKDW�LV�ODUJHO\�FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH�RQ�WKH�LPSRUWDQFH�RI�PRELOLW\�IRU�TXDOLW\�RI�
OLIH� DQG� ZHOO�EHLQJ� �0HW]� ������ %DQLVWHU� DQG� %RZOLQJ� ������ *RLQV� HW� DO�� ������� 0HGLFDO�
DSSRLQWPHQW� WULSV� DUH� YHU\� LPSRUWDQW� EXW� IUHTXHQWO\� DUH� WKH� PRVW� GLIILFXOW� W\SH� RI� WULS� ZKHQ�
PRELOLW\� GHSHQGHQW�� WKH\� RFFXU� GXULQJ� UHJXODU� EXVLQHVV� KRXUV� ZKHQ� VRFLDO� QHWZRUNV� DUH�
XQDYDLODEOH� WR�SURYLGH� D� ULGH�� DUH�RIWHQ�DW�PRUH�GLVWDQW� ORFDWLRQV�EH\RQG� WKH�QHLJKERUKRRG�RI�
UHVLGHQFH��VRPHWLPHV�UHTXLUH�IUHTXHQW�IROORZ�XS�YLVLWV��DQG�DSSRLQWPHQWV�PD\�EH�UHVFKHGXOHG�DW�
WKH�ODVW�PLQXWH��7ULSV�WR�WKH�HPHUJHQF\�URRP�DUH�WKH�PRVW�FKDOOHQJLQJ��DV�WKH\�DUH�XQSODQQHG�
DQG�FDQ�EH�TXLWH�H[SHQVLYH��

7ULS�5HSODFHPHQW�

7KH�VXUYH\�DVNHG�LI�LQGLYLGXDOV�XVHG�FHUWDLQ�KRPH�GHOLYHU\�RU�RQ�OLQH�VHUYLFHV��WR�VHH�LI�QHZHU�
VHUYLFHV�DQG� WHFKQRORJLHV�KHOS� UHSODFH�RXW�RI�KRPH� WULSV��*URFHU\�DQG�PHDO�GHOLYHU\� VHUYLFHV�
ZHUH� ³QHYHU´� XVHG� E\� QHDUO\� DOO� WKH� VXUYH\� VDPSOH� ������� 7KH� XVDJH� RI�PDLO� RUGHU�PHGLFDO�
SUHVFULSWLRQV� ZDV� FRQVLVWHQW� DFURVV� DJH� JURXS�� JHQGHU�� DQG� PRELOLW\�� ZLWK� DSSUR[LPDWHO\� ���
SHUFHQW� XVLQJ� WKLV� ³IUHTXHQWO\�´�+RZHYHU�� VHYHUDO� LQGLFDWHG� WKDW� WKLV� VHUYLFH� ZDV� XVHG� GXH� WR�
FKHDSHU� SULFHV�� QRW� WULS� FRQYHQLHQFH�� 1HDUO\� ��� SHUFHQW� RI� WKH� VDPSOH� XVHV� RQOLQH� VKRSSLQJ�
³RFFDVLRQDOO\´� DQG� DQ� DGGLWLRQDO� ��� SHUFHQW� DUH� ³IUHTXHQW´� XVHUV�� 7KH� GLIIHUHQFHV� LQ� RQOLQH�
VKRSSLQJ�XVDJH�EHWZHHQ�PRELOLW\�JURXSV�LV�VLJQLILFDQW��FKL�� �������S�����������DV����SHUFHQW�WR�
���SHUFHQW�RI�WKH�PRUH�PRELOH�JURXSV�³IUHTXHQWO\´�³RFFDVLRQDOO\´�VKRS�RQOLQH��ZKLOH����SHUFHQW�
RI� WKH� LQIUHTXHQW�PRELOLW\� JURXS� ³QHYHU´� VKRS� RQOLQH�� 7KLV� WUHQG� LV� FRQVLVWHQW� DFURVV� WKH� DJH�
JURXSV�� DV� WKH�<RXQJ�2OG� DUH�PRUH� OLNHO\� WR� XVH� RQOLQH� VKRSSLQJ� WKDQ� WKH�2OG�2OG� RU�+LJK�
/RQJHYLW\��FKL�� �������S�����������)RU�RQOLQH�EDQNLQJ�������SHUFHQW�XVH�LW�³IUHTXHQWO\�´�ZKLOH�
���SHUFHQW�³QHYHU´�XVH�LW��7KHUH�DUH�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�$JH�*URXSV��FKL�� �������S���
��������)RU�H[DPSOH��RQO\����SHUFHQW�RI�<RXQJ�2OG�³QHYHU´�XVH�RQOLQH�EDQNLQJ��ZKHUH�DV����
SHUFHQW�RI�+LJK�/RQJHYLW\�³QHYHU´�GR��:RPHQ�DUH�OHVV�OLNHO\�WR�XVH�RQOLQH�EDQNLQJ�WKDQ�PHQ�
�FKL�� �������S� ���������� DQG� WKRVH�ZLWK� KLJKHU�PRELOLW\�XVH�RQOLQH�EDQNLQJ�PRUH� WKDQ� WKRVH�
ZLWK�ORZ�PHDVXUHG�PRELOLW\��FKL�� �������S�����������0DQ\�RI�WKHVH�WUHQGV�DUH�OLNHO\�H[SODLQHG�
E\�GLJLWDO�FRPPHUFH�DV�PRUH�SUHYDOHQW�DPRQJ�WKH�\RXQJHU�SRSXODWLRQV�RI�ROGHU�DGXOWV��
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3HUFHSWLRQV�RI�,QGLYLGXDO�0RELOLW\�
$V�QRWHG�DERYH��IRU�PDQ\��WKH�DELOLW\�WR�JHW�RXW�PRVW�GD\V�RI�WKH�ZHHN�LV�HVVHQWLDO�WR�TXDOLW\�RI�
OLIH� DQG�ZHOO�EHLQJ�� %XW� KRZ� GR� LQGLYLGXDO� SHUFHSWLRQV� RI�PRELOLW\� FRPSDUH�ZLWK� D� VWDQGDUG�
PHWULF� RI� PRELOLW\"� 7KLV� VHFWLRQ� SUHVHQWV� WKHVH� ILQGLQJV� DQG� LQFOXGHV� DQDO\VLV� RI� WKH� UROH� RI�
VRFLDO�QHWZRUNV�� DWWLWXGHV�DERXW� UHVLGHQWLDO�GHFLVLRQV�DQG�PRELOLW\�� DQG�SHUFHSWLRQV�RI�'HQYHU�
DUHD�WUDQVSRUWDWLRQ��

,Q� UHVSRQVH� WR� WKH� TXHVWLRQ� ³,� DP� IUHHO\� DEOH� WR� JHW� WR� DOO� WKH� SODFHV� ,� QHHG� DURXQG� WKH�
'HQYHU� DUHD�´������ SHUFHQW� RI� VXUYH\� UHVSRQGHQWV�PDUNHG� ³DJUHH´�³VWURQJO\� DJUHH�´� DQG� RQO\�
����� ³GLVDJUHH´�³VWURQJO\� GLVDJUHH´� �7DEOH� ���� 7KLV� VXJJHVWV� DQ� RYHUZKHOPLQJO\� SRVLWLYH�
SHUFHSWLRQ� RI� SHUVRQDO� PRELOLW\� DQG� DXWRQRP\� DFURVV� WKH� VDPSOH�� 7KLV� SHUFHSWLRQ� LV� KLJKHVW�
DPRQJ�<RXQJ�2OG� �������� DQG�2OG�2OG� �������� DQG� ORZHU� DPRQJ� WKH� +LJK� /RQJHYLW\� DJH�
JURXS����������)HPDOHV�H[SUHVV�ORZHU�UDWHV�RI�DJUHHPHQW���������WKDQ�PDOHV����������$QG�DV�
H[SHFWHG�� OHYHOV� RI� DJUHHPHQW� GHFOLQHV� ZLWK� GHFUHDVHG� PHDVXUHG� PRELOLW\�� 'DLO\� ���������
:HHNO\���������DQG�,QIUHTXHQW����������/RZHU�OHYHOV�RI�PHDVXUHG�PRELOLW\��,QIUHTXHQW��GRHV�
OHDG� WR� GHFOLQHV� LQ� SHUFHSWLRQV� RI� IUHHGRP� LQ�PRELOLW\�� %XW� WKH� LQGLFDWLRQV� KHUH� VXJJHVW� WKDW�
HYHQ�DPRQJ�LQGLYLGXDOV�ZKR�OHDYH�WKHLU�KRPH�OHVV�WKDQ�ZHHNO\��QHDUO\����SHUFHQW�VWLOO�FRQVLGHU�
WKHPVHOYHV� IUHH� WR� JHW� WR� WKH� SODFHV� WKH\� QHHG�� 7KLV� VXJJHVWV� WKDW� WUDGLWLRQDO� PHDVXUHV� RI�
PRELOLW\� �H�J��� QXPEHU� RI� WULSV� PDGH�� VKRXOG� EH� XVHG� FDXWLRXVO\� DV� D� GLUHFW� LQGLFDWRU� RI�
LQ�VXIILFLHQW�LQGLYLGXDO�PRELOLW\��0ROOHQNRSI��+LHEHU��DQG�:DKO��������

�
7DEOH����³,�$P�)UHHO\�$EOH�WR�*HW�WR�$OO�WKH�3ODFHV�,�1HHG�DURXQG�WKH�'HQYHU�$UHD´�

�
6WURQJO\�$JUHH� $JUHH� 'LVDJUHH� 6WURQJO\�'LVDJUHH� ,�'RQ¶W�.QRZ�

Q� � � � � �
6DPSOH��� ������ ������ ����� ����� �����

$JH�*URXS�
<RXQJ�2OG� ������ ������ ����� ����� �����
2OG�2OG� ������ ������ ����� ����� �����
+LJK�/RQJHYLW\� ������ ������ ������ ����� �����

� �
FKL� ��������S��������

*HQGHU�
)HPDOH� ������ ������ ����� ����� �����
0DOH� ������ ������ ����� ����� �����

� � �
FKL� ������S��������

0RELOLW\�*URXS�
'DLO\� ������ ������ ����� ����� �����
:HHNO\� ������ ������ ������ ����� �����
,QIUHTXHQW� ������ ������ ����� ����� �����

� � �
FKL� ��������S��������

6RXUFH��%RVFKPDQQ�
�

3HUFHSWLRQ� RI� PRELOLW\� ZDV� DOVR� H[SORUHG� WKURXJK� WKH� UROH� RI� VRFLDO� QHWZRUNV� LQ�
�SRWHQWLDOO\��SURYLGLQJ�WUDQVSRUWDWLRQ�DVVLVWDQFH��)RFXV�JURXS�GLVFXVVDQWV�QRWHG�WKDW��HVSHFLDOO\�
IRU� D� JHQHUDWLRQ� ZLWK� D� VWURQJ� ZRUN� HWKLF� DQG� GR�LW�\RXUVHOI� DWWLWXGH�� DVNLQJ� IRU� KHOS� LV�
FKDOOHQJLQJ� DV�SHRSOH�GR�QRW�ZDQW� WR�EH� D�EXUGHQ�XSRQ�RWKHUV��+RZHYHU�� �����SHUFHQW� RI� WKH�
VXUYH\� VDPSOH� LQGLFDWH� WKH\� ³DJUHH´�³VWURQJO\� DJUHH´� ZLWK� WKH� VWDWHPHQW� ³,� KDYH� D� VWURQJ�
VXSSRUW�QHWZRUN�RI�IULHQGV�DQG�IDPLO\�WR�KHOS�PH�ZKHQ�,�QHHG´��WKRXJK�RQO\�������³VWURQJO\�
DJUHH´��� 7KLV� OHYHO� ZDV� FRQVLVWHQW� DFURVV� WKH� 0RELOLW\� DQG� *HQGHU� FDWHJRU\�� DQG� KLJKHVW�
��������IRU�WKH�2OG�2OG�DJH�JURXS��
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,Q�WHUPV�RI�EHLQJ�³RND\�ZLWK�RFFDVLRQDOO\�DVNLQJ�IULHQGV��IDPLO\��QHLJKERUV��RU�YROXQWHHUV�
WR�KHOS�PH� JHW� DURXQG� WRZQ�´������SHUFHQW� ³VWURQJO\� DJUHH´�³DJUHH�´� WKRXJK� DJDLQ�� RQO\������
SHUFHQW� ³VWURQJO\� DJUHH´� �7DEOH� ���� %HLQJ� ZLOOLQJ� WR� DVN� IRU� KHOS� LV� KLJKHU� DPRQJ� ZRPHQ�
��������WKDQ�PHQ����������DQG�LW�LV�KLJKHVW���������DPRQJ�WKH�,QIUHTXHQW�PRELOLW\�JURXS��7KH�
IRFXV� JURXSV� UDLVHG� WKH� FRQFHUQ� DERXW� XQH[SHFWHG� WULSV� WR� WKH� HPHUJHQF\� URRP� DV� EHLQJ�
SDUWLFXODUO\�FKDOOHQJLQJ��$PRQJ�WKH�VXUYH\�VDPSOH�������SHUFHQW�³VWURQJO\�DJUHH´�³DJUHH´�WKDW�
LV�ZRXOG�EH�HDV\�WR�JHW�D�ULGH�WR�WKH�(5�LI�QHHGHG��7KH�KLJKHVW�OHYHO�RI�GLVDJUHHPHQW�ZDV�DPRQJ�
ZRPHQ�������SHUFHQW�ZKR�IHHO�LW�ZRXOG�QRW�EH�HDV\��

�
7DEOH����³,�$P�2ND\�ZLWK�2FFDVLRQDOO\�$VNLQJ�)ULHQGV��)DPLO\���

1HLJKERUV��RU�9ROXQWHHUV�WR�+HOS�0H�*HW�DURXQG�7RZQ´�

�
6WURQJO\�$JUHH� $JUHH� 'LVDJUHH� 6WURQJO\�'LVDJUHH� ,�'RQ¶W�.QRZ�

Q� � � � � �
VDPSOH��� ������ ������ ������ ����� �����

$JH�*URXS�
<RXQJ�2OG� ������ ������ ������ ����� �����
2OG�2OG� ������ ������ ������ ����� �����
+LJK�/RQJHYLW\� ������ ������ ������ ����� ������

� � �
FKL� ��������S��������

*HQGHU�
)HPDOH� ������ ������ ������ ����� �����
0DOH� ������ ������ ������ ����� �����

� � �
FKL� ������S��������

0RELOLW\�*URXS�
'DLO\� ������ ������ ������ ����� �����
:HHNO\� ������ ������ ������ ����� �����
,QIUHTXHQW� ������ ������ ������ ������ �����

� � �
FKL� �������S��������

6RXUFH��%RVFKPDQQ�
�

)DPLO\�PHPEHUV�DOVR�RIWHQ�VHUYH�DV�D�FUXFLDO�VXSSRUW� LQ�SURYLGLQJ� WUDQVSRUWDWLRQ� WR�ROGHU�
DGXOWV��:LWKLQ� WKH� VXUYH\� VDPSOH�� DERXW� KDOI� �������� KDYH� IDPLO\� PHPEHUV� QHDUE\� WKDW� FDQ�
KHOS�������SHUFHQW�GR�QRW��DQG������SHUFHQW�VD\�³LW�GHSHQGV�´�7KHUH�LV�QRW�PXFK�YDULDWLRQ�DFURVV�
WKH� FRPSDUDWLYH� JURXSV�� 7KRXJK� QHDUO\� WZR�WKLUGV� FDQ� SRWHQWLDOO\� UHFHLYH� KHOS� IURP� IDPLO\��
PDQ\�FRPPHQWV�QRWHG�WKDW�³WKH\�ZRUN�´�³WKH\�DUH�EXV\�ZLWK�WKHLU�RZQ�OLYHV�´�DQG�³GRQ¶W�ZDQW�
WR�EH�D�EXUGHQ�XSRQ�WKHP�´�

$VNLQJ�IRU�KHOS�LQ�JHWWLQJ�ULGHV�WR�SODFHV�LV�D�FKDOOHQJH�IRU�ROGHU�DGXOWV�ZKR�DUH�DFFXVWRPHG�
WR�D� OLIH�RI� LQGHSHQGHQFH�DQG�DXWRQRP\� LQ�PRELOLW\��2QH� DOWHUQDWLYH� VROXWLRQ�H[SORUHG� LQ� WKLV�
VWXG\� ZDV� YROXQWHHU� GULYHU� SURJUDPV�� ,Q� WKHVH� SURJUDPV� FRPPXQLW\� PHPEHUV� YROXQWHHU�
WUDQVSRUWDWLRQ� VHUYLFHV� WR� ROGHU� DGXOWV� ZKLFK� FDQ� VHUYH� DV� D� YLDEOH� DOWHUQDWLYH� WKDW� ILOOV� DQ�
LPSRUWDQW� JDS� LQ� WUDQVSRUWDWLRQ� QHHGV� �.HUVFKQHU� DQG� 6LOYHUVWHLQ� ������ DQG� LV� WKH� SUHIHUUHG�
WUDQVSRUWDWLRQ� DOWHUQDWLYH� IRU� ROGHU� DGXOWV� ZKR� QR� ORQJHU� GULYH� LQGHSHQGHQWO\� �5DKPDQ� HW� DO��
�������

6RPH�IRFXV�JURXS�SDUWLFLSDQWV�XWLOL]HG�D�YROXQWHHU�GULYHU�SURJUDP�IRU�VHQLRUV��SURYLGHG�E\�
WKH� $� /LWWOH� +HOS� QRQ�SURILW� RUJDQL]DWLRQ��� 0DQ\� H[SUHVVHG� H[WUHPH� JUDWLWXGH� IRU� WKH�
WUDQVSRUWDWLRQ� VHUYLFHV�� FDOOLQJ� LW� D� ³EOHVVLQJ´� RU� D� ³JRGVHQG�´� 7KH\� VHH� LW� DV� D� YHU\� IOH[LEOH�
VHUYLFH� WKDW� UHTXLUHV� OLPLWHG� DGYDQFH� SODQQLQJ�� LV� D� VHUYLFH� SURYLGHG� VSHFLILFDOO\� IRU� ROGHU�
DGXOWV�� DQG� LW� DOOHYLDWHV� WKH� FKDOOHQJH� RI� ³DVNLQJ� IRU� KHOS´� RU� ³EHLQJ� D� EXUGHQ´� WR� QHLJKERUV��
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IULHQGV��RU� IDPLO\��$W� LWV� FXUUHQW� OHYHO�RI� KLJK�GHPDQG�DQG� OLPLWHG�YROXQWHHU�GULYHU� VXSSO\��$�
/LWWOH�+HOS�LV�RQO\�DEOH�WR�SURYLGH�PHPEHUV�ZLWK�RQH�ULGH�SHU�ZHHN��7KHUH�ZDV�VWURQJ�SRVLWLYH�
UHVSRQVH� WR� WKH� LGHD�RI�DQ�RQ�GHPDQG�GULYHU�VHUYLFH� IRU�D� VPDOO� IHH²PXFK�OLNH�8EHU�RU�/\IW�
ULGH�KDLOLQJ²EXW� VSHFLILFDOO\� GHVLJQHG� IRU� ROGHU� DGXOWV�� 7KLV�� DQG� YROXQWHHU� GULYHUV��ZHUH� WKH�
PRVW�SUHIHUUHG�DOWHUQDWLYH�IRUP�RI�WUDQVSRUWDWLRQ�IRU�WKH�IRFXV�JURXS�SDUWLFLSDQWV��

,Q�WKH�VXUYH\�UHVSRQVHV�����SHUFHQW�VDLG�WKH\�ZRXOG�ILQG�D�YROXQWHHU�GULYHU�SURJUDP�KHOSIXO�
LI�ZKHQ� WKH\�DUH�QR� ORQJHU�DEOH� WR�GULYH� LQGHSHQGHQWO\��7KHUH�ZDV�QR�YDULDWLRQ�E\�DJH��EXW�D�
VPDOOHU�SHUFHQWDJH�RI�PDOHV���������WKDQ�IHPDOHV���������S�����������VDLG�WKLV�VHUYLFH�ZRXOG�
EH�KHOSIXO��,QWHUHVWLQJO\��RQO\������SHUFHQW�RI�WKH�OHDVW�PRELOH��,QIUHTXHQWV��VDLG�WKLV�ZRXOG�EH�D�
KHOSIXO�VHUYLFH��DSSUR[LPDWHO\����SHUFHQW�ORZHU�WKDQ�WKH�RWKHU�PRELOLW\�JURXSV��7KLV�FRXOG�EH�
LQWHUSUHWHG� D� IHZ�ZD\V�� WKH� ,QIUHTXHQWV� KDYH� DOUHDG\� DGMXVWHG� WR� WKHLU� FXUUHQW� ORZHU�PRELOLW\�
VWDWXV� DQG�GR�QRW� KDYH� VSHFLILF� QHHGV� IRU� YROXQWHHU� GULYHUV�� WKHUH�PD\�EH� UHVLVWDQFH� WR� WU\LQJ�
VRPHWKLQJ�QHZ�DQG�GLIIHUHQW�� DQG� IRU� VWLOO�LQGHSHQGHQWO\�PRELOH�� WKH\�FDQ� LPDJLQH� UHO\LQJ�RQ�
VXFK�D�VHUYLFH�DW�VRPH�SRLQW�LQ�WKH�IXWXUH�WR�PDLQWDLQ�D�KLJKHU�OHYHO�RI�PRELOLW\��

,Q� WHUPV� RI� KRZ� IUHTXHQWO\� VXUYH\� UHVSRQGHQWV� PLJKW� XVH� VXFK� D� VHUYLFH� WKH� DYHUDJH�
UHVSRQVH� ZDV� ����� WLPHV� SHU� ZHHN�� 7KHUH� ZHUH� QR� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� WKH� DJH�
JURXSV�RU�JHQGHU��EXW�GLIIHUHQFHV�LQ�H[SHFWHG�IUHTXHQF\�RI�YROXQWHHU�GULYHU�XVDJH�GR�H[LVW�LQ�WKH�
0RELOLW\�FDWHJRU\��7KH�,QIUHTXHQW�JURXS�RQO\�HVWLPDWHG�XVLQJ�WKLV�VHUYLFH�����WLPHV�SHU�ZHHN��
ZKLFK� LV� VLJQLILFDQWO\� OHVV� WKDQ� WKH� 'DLO\� �������� DQG� :HHNO\� ������� JURXSV� �$129$�� )�  �
�������S������������

5HVLGHQWLDO�
$� VHULHV� RI� VXUYH\� TXHVWLRQV�ZHUH� DVNHG� WKDW� H[SORUHG� WKH� UHODWLRQVKLS� RI� UHVLGHQWLDO� ORFDWLRQ�
DQG� LQGLYLGXDO� PRELOLW\�� ,Q� UHVSRQVH� WR� WKH� TXHVWLRQ�� ³EDVHG� RQ� ZKHUH� ,� OLYH� QRZ�� LW� LV�
FRQYHQLHQW� IRU� PH� WR� JHW� WR� WKH� SODFHV� ,� QHHG� GXULQJ� WKH� ZHHN�´� ����� SHUFHQW� RI� WKH� VDPSOH�
³VWURQJO\�DJUHH´�³DJUHH�´�ZLWK� VRPH�GHFUHDVHG�DJUHHPHQW� DV�DJH� LQFUHDVHV��7KH� UHVSRQVH�ZDV�
KLJKHVW� DPRQJ� WKH� PRVW� PRELOH� �'DLO\�� �������� DQG� ORZHVW� IRU� WKH� ,QIUHTXHQWV� ���������
)XUWKHUPRUH�������SHUFHQW�³VWURQJO\�DJUHH´�³DJUHH´�LQ�ZDQWLQJ�WR�³VWD\�LQ�P\�KRPH�EHFDXVH�,�
OLNH�ZKDW�P\�FRPPXQLW\�KDV�WR�RIIHU�PH�´�DQG������SHUFHQW�³VWURQJO\�DJUHH´�³DJUHH´�ZLWK�WKH�
VWDWHPHQW� ³,� DP�FRQILGHQW� LQ�P\� DELOLW\� WR� DJH� LQ�P\�FXUUHQW� KRPH´� �WKRXJK�PXFK� KLJKHU� LQ�
PDOHV���������WKDQ�IHPDOHV���������>S�������@���7RJHWKHU�WKHVH�UHVSRQVHV�VXJJHVW�WKDW�SHRSOH�
ILQG� WKHLU� UHVLGHQWLDO� ORFDWLRQ� WR�EH� VXIILFLHQW� LQ�PHHWLQJ� WKHLU�PRELOLW\�QHHGV�DQG�FRUURERUDWH�
WKH� QDWLRQDO� WUHQG� RI� DJLQJ� LQ� SODFH� DPRQJ� ROGHU� DGXOWV�� 7KLV� LV� IXUWKHU� VXEVWDQWLDWHG� E\�
UHVSRQVHV�WR�TXHVWLRQV�DERXW�PRYLQJ�WR�QHZ�ORFDWLRQV��

:KHQ� DVNHG� LI� LQGLYLGXDOV�ZRXOG� ³PRYH� WR� D� QHZ� UHVLGHQWLDO� ORFDWLRQ� LI� LW� LPSURYHG� WKH�
FRQYHQLHQFH�RI�JHWWLQJ�SODFHV�\RX�QHHG"´�RQO\������SHUFHQW�VDLG�³<HV�´�����SHUFHQW�³1R�´�DQG�
����� SHUFHQW� ³,W� 'HSHQGV´� �7DEOH� ���� 0DOHV� ZHUH� PRUH� OLNHO\� WR� VD\� ³1R´� WKDQ� IHPDOHV�
����������S������������DQG�WKH�OHDVW�PRELOH��,QIUHTXHQWV��KDG�WKH�KLJKHVW�³1R´�UHVSRQVH�UDWH�
���������$V�'HQYHU¶V�XUEDQ� WUDQVSRUWDWLRQ� LQIUDVWUXFWXUH�KDV�FKDQJHG�GUDPDWLFDOO\� LQ� WKH�SDVW�
WZR�GHFDGHV�� WKH�VXUYH\�DVNHG�LI� WKH\�GHVLUHG�WR�³OLYH�QHDU�DQ\�RI�WKH�OLJKW�UDLO�VWDWLRQV� LQ�WKH�
'HQYHU� DUHD"´� 2QO\� ����� SHUFHQW� VDLG� ³<HV�´� ����� SHUFHQW� ³1R�´� DQG� IRU� ����� SHUFHQW� ³,W�
'HSHQGV�´� 7KLV� RSWLRQ� LV� OHDVW� GHVLUHG� DPRQJ� WKH� ROGHVW� �+LJK� /RQJHYLW\�� ����� ³<HV´�� DQG�
WKRVH� ZLWK� ORZHVW� PRELOLW\� �,QIUHTXHQW�� ����� ³<HV´��� 0DQ\� SHRSOH� DUH� FRQWHQW� ZKHUH� WKH\�
FXUUHQWO\� OLYH�� DQG� VHYHUDO� H[SUHVVHG� SULPDU\� FRQFHUQV� DERXW� KRXVLQJ� DIIRUGDELOLW\� LQ� WKLV�
VFHQDULR��
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7DEOH����³:RXOG�<RX�0RYH�WR�D�1HZ�5HVLGHQWLDO�/RFDWLRQ�LI��
,W�,PSURYHG�WKH�&RQYHQLHQFH�RI�*HWWLQJ�WR�3ODFHV�<RX�1HHG"�

�
<HV� 1R� ,W�'HSHQGV�

Q� ��� ���� ����
VDPSOH��� ������ ������ ������

$JH�*URXS�
<RXQJ�2OG� ������ ������ ������
2OG�2OG� ������ ������ ������
+LJK�/RQJHYLW\� ������ ������ ������

� �
FKL�� ��������S��������

*HQGHU�
)HPDOH� ������ ������ ������
0DOH� ������ ������ ������

� �
FKL� ������S��������

0RELOLW\�*URXS�
'DLO\� ������ ������ ������
:HHNO\� ������ ������ ������
,QIUHTXHQW� ����� ������ ������

� �
FKL�� ��������S��������

6RXUFH��%RVFKPDQQ�
�
,Q� WHUPV� RI� UHVLGHQWLDO� GHFLVLRQ�PDNLQJ�� RWKHU� FULWHULD� RXWZHLJK� PRELOLW\� RSWLRQV��

SDUWLFXODUO\�GRZQVL]LQJ� WR�FRPPXQLWLHV� WKDW�RIIHU�D�QHZ�VRFLDO� HOHPHQW�DQG�PDLQWHQDQFH�IUHH�
KRXVLQJ��RU� WKH�SUHIHUHQFH� WR� UHPDLQ� LQ� WKHLU�KRPHV��3DUWLFLSDQWV�QRWHG� WKDW�ZKLOH�QHZO\�EXLOW�
³��� DQG� RYHU´� FRQGRPLQLXPV� DW� YDULRXV� OLJKW� UDLO� VWDWLRQV� �ZLWK� WUDGLWLRQDO� WUDQVLW� RULHQWHG�
GHYHORSPHQWV� RI� KLJKHU� GHQVLW\� PL[HG�XVH� UHVLGHQWLDO�� VKRSSLQJ�� DQG� EXVLQHVV� GLVWULFWV�� ORRN�
DSSHDOLQJ� DQG� ³VHHP� ZRQGHUIXO�´� WKH\� GR� QRW� DSSHDU� SUDFWLFDO� DW� WKLV� VWDJH�� DUH� OLNHO\� WRR�
H[SHQVLYH��DQG�ZRXOG�QHHG�WKH�³ULJKW�FRPELQDWLRQ�RI�VKRSV�WR�EH�ZRUWK�LW�´�'HQYHU¶V�LQFUHDVHG�
KRXVLQJ�FRVWV�DQG�WKH�VWUDLQ�RI�PRYLQJ�GRHV�QRW�DOORZ�PDQ\�ROGHU�DGXOWV�WR�FRQVLGHU�UHORFDWLQJ�
WR�PRUH�FRQYHQLHQW�ORFDWLRQV�ZLWKLQ�WKH�FLW\��

3HUFHSWLRQV�RI�WKH�'HQYHU�$UHD�7UDQVSRUWDWLRQ�

)LQDOO\��VHYHUDO�TXHVWLRQV�ZHUH�DVNHG�WR�JDXJH�LQGLYLGXDO�SHUFHSWLRQV�DQG�DWWLWXGHV�VSHFLILFDOO\�
DERXW� WUDQVSRUWDWLRQ� IRU� ROGHU� DGXOWV� LQ� WKH�'HQYHU� UHJLRQ��7KH�SHUVRQDO� H[SHULHQFHV�RI� IRFXV�
JURXS�SDUWLFLSDQWV� KLJKOLJKWHG� D�JHQHUDO� IHHOLQJ� WKDW� WUDQVSRUWDWLRQ� IRU� ROGHU� DGXOWV� LQ�'HQYHU�
DUHD�LV�SRRU�RU�ODFNLQJ��EXW�EHWWHU�WKDQ�PRVW�FLWLHV��7KH\�VHH�'HQYHU�DV�D�FDU�RULHQWHG�FLW\�ZLWK�
QXPHURXV� WUDQVSRUWDWLRQ� FKDOOHQJHV�� WKRXJK� GLYHUVH� WUDQVSRUW� RSWLRQV� H[LVW�� VRPH� FDQ� EH�
H[SHQVLYH� DQG� DFFHVV� UHDOO\� GHSHQGV� RQ� ZKHUH� RQH� OLYHV� LQ� WKH� FLW\�� 'HQYHU� LV� RWKHUZLVH� DQ�
DWWUDFWLYH�SODFH�WR�UHWLUH��
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7DEOH�����³'ULYLQJ�+DV�%HFRPH�0RUH�&KDOOHQJLQJ�LQ�WKH�'HQYHU�$UHD´�

�
6WURQJO\�$JUHH� $JUHH� 'LVDJUHH� 6WURQJO\�'LVDJUHH� ,�'RQ¶W�.QRZ�

Q� � � � � �
VDPSOH��� ������ ������ ������ ����� �����

$JH�*URXS�
<RXQJ�2OG� ������ ������ ������ ����� �����
2OG�2OG� ������ ������ ������ ����� �����
+LJK�/RQJHYLW\� ������ ������ ����� ����� �����

� � �
FKL� �������S��������

*HQGHU�
)HPDOH� ������ ������ ����� ����� �����
0DOH� ������ ������ ������ ����� �����

� � �
FKL� ������S��������

0RELOLW\�*URXS�
'DLO\� ������ ������ ������ ����� �����
:HHNO\� ������ ������ ����� ����� �����
,QIUHTXHQW� ������ ������ ������ ������ �����

� � �
FKL� ��������S��������

6RXUFH��%RVFKPDQQ�
�

$V�PRVW�SDUWLFLSDQWV�GULYH�LQGHSHQGHQWO\��WKHUH�ZDV�ZLGHVSUHDG�DJUHHPHQW�WR�WKH�VWDWHPHQW�
³GULYLQJ�KDV�EHFRPH�PRUH�FKDOOHQJLQJ�LQ�WKH�'HQYHU�DUHD´�DQG�ZDV�WKH�PRVW�IUHTXHQW�WRSLF�RI�
RSHQ�HQGHG�UHVSRQVHV��7DEOH������(LJKW\�WKUHH�SHUFHQW�������³VWURQJO\�DJUHH´�³DJUHH´�ZLWK�WKLV�
VWDWHPHQW��ZLWK�ORZHU�OHYHOV�RI�DJUHHPHQW���������DPRQJ�WKH�,QIUHTXHQW�PRELOLW\�JURXS��7KHUH�
ZHUH� VLPLODU� OHYHOV� LQ� WKH�$JH�*URXS��DQG� LQFUHDVHG� UDWHV� RI�DJUHHPHQW�E\�DJH� ��������+LJK�
/RQJHYLW\��� 0XFK� RI� WKH� FRQFHUQ� UHODWHV� WR� LQFUHDVHG� WUDIILF� DQG� FRQJHVWLRQ� GXH� WR� UHFHQW�
SRSXODWLRQ�JURZWK��DV�ZHOO� DV�PDQ\� LQFLGHQWV�RI�DJJUHVVLYH�RU� LPSDWLHQW�GULYHUV�� FDUHOHVV�DQG�
GLVWUDFWHG� GULYLQJ�� DQG� WRR� PDQ\� SHRSOH� GLVREH\LQJ� EDVLF� WUDIILF� ODZV� �VWRS� VLJQV�� OLJKWV�� RU�
FRQYHQWLRQV� RI� WUDIILF� PHUJLQJ��� 0DQ\� IHHO� WKLV� LV� OHDGLQJ� WR� DQ� HQYLURQPHQW� WKDW� LV�
XQZHOFRPLQJ�WR�ROGHU�GULYHUV��

,Q� WHUPV� RI� WUDQVSRUWDWLRQ� UHVRXUFHV� IRU� ROGHU� DGXOWV�� ����� SHUFHQW� GR� QRW� ³IHHO�
NQRZOHGJHDEOH�DERXW�ZKDW�LV�DYDLODEOH�LQ�'HQYHU�´�DQG������SHUFHQW�³GRQ¶W�NQRZ´�³LI�WKHUH�DUH�
DGHTXDWH� WUDQVSRUWDWLRQ� RSWLRQV� IRU� ROGHU� DGXOWV� LQ� 'HQYHU�´� 0DQ\� QRWHG� WKDW� DV� DFWLYH�
LQGHSHQGHQW� GULYHUV�� WKH\� DUH�QRW� ORRNLQJ� IRU� WKHVH� UHVRXUFHV�� WKRXJK�PDQ\� KHDU� WKDW� D� ORW� RI�
RSWLRQV� GR� H[LVW��0DQ\� QRWHG� WKDW� ZKLOH� GLIIHUHQW� ORFDO� RUJDQL]DWLRQV� GR� SURYLGH� VHUYLFHV� WR�
ROGHU� DGXOWV�� WKHUH� LV� QHHG� IRU� EHWWHU� DZDUHQHVV� DQG� SURPRWLRQ� RI� ZKDW� RUJDQL]DWLRQV� DQG�
VHUYLFHV� DUH� DYDLODEOH�� $V� LQGLYLGXDOV� VORZO\� RU� DEUXSWO\� WUDQVLWLRQ� IURP� LQGHSHQGHQFH� LQ�
GULYLQJ��LQIRUPDWLRQ�RI�PRELOLW\�RSWLRQV� LV�QRW�DOZD\V�HDV\�WR�ILQG��2Q�OLQH�EDVHG�LQIRUPDWLRQ�
�QHZ�PHGLD�� VKRXOG� EH� VXSSOHPHQWHG� E\� SDSHU�EDVHG� LQIRUPDWLRQ� �WUDGLWLRQDO� PHGLD�� WR� EHVW�
EURDGFDVW�WKH�EUHDGWK�RI�UHVRXUFHV�LQIRUPDWLRQ�WR�WKH�ROGHU�DGXOW�SRSXODWLRQ��

&RQFOXVLRQV�

7KLV� DUWLFOH� SUHVHQWHG� WKH� ILQGLQJV� IURP� SULPDU\� GDWD� FROOHFWHG� WKURXJK� IRFXV� JURXSV� DQG� D�
VXUYH\� TXHVWLRQQDLUH� UHJDUGLQJ� WKH� PRELOLW\� RI� ROGHU� DGXOWV� LQ� WKH� 'HQYHU�� &RORUDGR� �86$��
PHWURSROLWDQ�DUHD��,W�PDNHV�WZR�FRUH�FRQWULEXWLRQV�WR�WKH�H[LVWLQJ�OLWHUDWXUH��

)LUVW��WKLV�UHVHDUFK�SURYLGHV�HYLGHQFH�RI�WKH�H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�GDLO\�PRELOLW\�
IRU�ROGHU�DGXOWV�WKDW�LV�VSHFLILF�WR�WKH�FRQWH[W�RI�'HQYHU��7KH�ILQGLQJV�DUH�ODUJHO\�FRQVLVWHQW�ZLWK�
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UHVHDUFK�RQ�FDU�GHSHQGHQW�FLWLHV�ZKHUH�ROGHU�DGXOWV�FRQWLQXH�WR�XVH�WKH�DXWRPRELOH�DV�SULPDU\�
PRGH�RI� WUDQVSRUWDWLRQ� �&RXJKOLQ�������5RVHQEORRP�������&RXJKOLQ�DQG�'¶$PEURVLD��������
3DUWLFLSDQWV� LQ� WKLV� VWXG\� DUWLFXODWHG� WKDW� GULYLQJ� LV� DQ� HVVHQWLDO� DQG� WKDW� ³QRW� KDYLQJ� D� FDU� LQ�
'HQYHU�LV�GLIILFXOW�´�7KLV�LV�SDUWLFXODUO\�UHOHYDQW�JLYHQ�KRZ�SDUWLFLSDQWV�DUWLFXODWHG�WKDW�³JHWWLQJ�
RXW´� FDQ� EH� FHQWUDO� WR� TXDOLW\� RI� OLIH�� (YHQ� WKRXJK� UHVRXUFHV� IRU� DOWHUQDWLYH� IRUPV� RI�
WUDQVSRUWDWLRQ�GR� H[LVW��PRVW� DUH�QRW� \HW� DZDUH�RI� WKHP��0DQ\� VXUYH\� UHVSRQGHQWV� QRWHG� WKDW�
³WKLQJV�DUH�ILQH�QRZ��XQWLO�,�VWRS�GULYLQJ²ZKLFK�FRXOG�KDSSHQ�DQ\WLPH�´�$V�VXFK��RQH�SROLF\�
LPSOLFDWLRQ�LV�WR�EHWWHU�HGXFDWH�WKH�DJLQJ�SRSXODWLRQ�RQ�RSWLRQV�IRU�QRQ�FDU�WUDQVSRUWDWLRQ��7KLV�
VKRXOG�LQFOXGH�PDNLQJ�ULGH�KDLOLQJ�DSSV�PRUH�DFFHVVLEOH�DQG�DJH�IULHQGO\��

6HFRQG�� WKLV� VWXG\� H[SORUHG�SHUFHSWLRQV�RI� LQGLYLGXDO�PRELOLW\� DV� LW� UHODWHV� WR� WUDGLWLRQDO�
PHDVXUHV� RI� PRELOLW\�� ,Q� JHQHUDO�� GHVSLWH� FKDQJHV� DQG� GHFOLQHV� LQ� DFWXDO� GDLO\� RXW�RI�KRPH�
PRELOLW\�� WKH� SHUFHSWLRQV� DQG� VDWLVIDFWLRQ� ZLWK� PRELOLW\� UHPDLQV� TXLWH� KLJK�� 7KLV� UHDOLW\� LV�
VXEVWDQWLDWHG� LQ� WKH� OLWHUDWXUH� �5RVHQEORRP�������� EXW� LV� DQ� DUHD� LQ� QHHG�RI�PRUH� UHVHDUFK� WR�
XQGHUVWDQG� QXDQFHV� RI� LQGHSHQGHQFH��ZHOO�EHLQJ� DQG�PRELOLW\� WKDW� DUH� VXEMHFWLYH� WR� ORFDWLRQ��
LQGLYLGXDO��DQG�SKDVH�LQ�OLIHFRXUVH��6FKZDQHQ�DQG�=LHJOHU��������6RFLDO�QHWZRUNV�DUH�D�SRVVLEOH�
VRXUFH�IRU�WUDQVSRUWDWLRQ�DVVLVWDQFH�IRU�ROGHU�DGXOWV��%XW�WKLV�LV�QRW�D�GHVLUDEOH�RSWLRQ��DV�WKHUH�LV�
D� VWURQJ� GLVOLNH� LQ� IHHOLQJ� GHSHQGHQW� XSRQ� RWKHUV� �&RXJKOLQ� ������ RU� SODFLQJ� EXUGHQ� XSRQ�
RWKHUV�� 7KLV� VWXG\� IRXQG� WKDW� PRVW� SDUWLFLSDQWV� DJH� LQ� SODFH�� EXW� ZKHQ� PDNLQJ� D� FKDQJH��
UHVLGHQWLDO� FKRLFH� LV� GULYHQ� E\� PDQ\� IDFWRUV� �SDUWLFXODUO\� DIIRUGDELOLW\�� DQG� ORZ�PDLQWHQDQFH�
RSWLRQV��� LPSURYLQJ�FRQYHQLHQFH� LQ�JHWWLQJ� WR�SODFHV� LV�JHQHUDOO\�QRW�D�GHFLGLQJ� IDFWRU��2OGHU�
DGXOWV� DUH� QRW� DWWUDFWHG� WR� QHZ� UHVLGHQWLDO� WUDQVLW� RULHQWHG� GHYHORSPHQW� VLWHV� QHDU� OLJKW� UDLO�
VWDWLRQV�� )RU� GHYHORSHUV� DQG� FLW\� SODQQLQJ� RIILFHV�� WKLV� VXJJHVWV� DQ� RSSRUWXQLW\� WR� FRQVWUXFW�
ROGHU�DGXOW�UHVLGHQWLDO�IDFLOLWLHV�ZLWK�ROGHU�DGXOW�WUDQVSRUWDWLRQ�SHUFHSWLRQV�DQG�QHHGV�LQ�PLQG��

7KHUH� DUH� QXPHURXV� VXJJHVWLRQV� RI� KRZ� WR� PDNH� FLWLHV� PRUH� DJH�IULHQGO\� �4XLQQ� ������
6WHHOV�������WKDW�RIWHQ�IRFXV�RQ�XUEDQ�GHVLJQ�WKDW�LV�KLJKHU�GHQVLW\�ZLWK�PXOWLSOH�WUDQVSRUWDWLRQ�
RSWLRQV��LQFOXGLQJ�ZDONDELOLW\��DQG�PL[HG�ODQG�XVH�GHYHORSPHQWV��%XW�DV�WKLV�SDSHU�KLJKOLJKWV��
WKH�WUHQG�DPRQJ�PDQ\�ROGHU�DGXOWV�LV�D�SUHIHUHQFH�WR�DJH�LQ�SODFH��)RU�ROGHU�DGXOWV�DFFXVWRPHG�
WR�OLYLQJ� LQ�D� ORZ�GHQVLW\�FDU�GHSHQGHQW�XUEDQ�HQYLURQPHQW�WKHUH�LV�D�SURIRXQG�SUHIHUHQFH�IRU�
WKH� DXWRPRELOH� DV� WKH� SULPDU\� PRGH� RI� WUDQVSRUWDWLRQ� �&RXJKOLQ� ������� DQG� LW� LV� D� IDOVH�
DVVXPSWLRQ�WKDW�ROGHU�DGXOWV�ZLOO�WUDQVLWLRQ�WR�SXEOLF�WUDQVSRUWDWLRQ�RSWLRQV�ZKHQ�WKH\�QR�ORQJHU�
GULYH� �5RVHQEORRP� ������ ������� ,Q� WKH� FRPLQJ� GHFDGHV�� PRELOLW\� DV� D� VHUYLFH� �0DD6�� DQG�
DXWRPDWHG� YHKLFOHV� PD\� SURYLGH� D� QHZ� ZHDOWK� RI� WUDQVSRUWDWLRQ� RSWLRQV� IRU� ROGHU� DGXOWV� WR�
UHPDLQ� LQGHSHQGHQW� ORQJ� DIWHU� GULYLQJ� FHVVDWLRQ�� ,Q� WKH� LQWHULP�� LI� WKH� JRDO� LV� WR� IDFLOLWDWH�
LQGHSHQGHQFH�DQG�DJLQJ�LQ�SODFH��JLYHQ�WKH�FXUUHQW�OLPLWDWLRQV�RI�PDQ\�FDU�GHSHQGHQW�FLWLHV��D�
GRPLQDQW� VROXWLRQ� LV� KRZ�EHVW� WR� NHHS� ROGHU� DGXOWV� GULYLQJ� ORQJHU� �5RVHQEORRP�������� RU� WR�
VXSSOHPHQW�ZLWK�FRQYHQLHQW� RSWLRQV� IRU�JHWWLQJ� ULGHV� WKURXJK�H[LVWLQJ� ULGH�KDLOLQJ� VHUYLFHV�RU�
ORFDO�YROXQWHHU�GULYHU�SURJUDPV��

7KHUH�DUH�WZR�QRWHG�OLPLWDWLRQV�WR�WKLV�SDUWLFXODU�VWXG\��)LUVW�LV�WKH�ORZ�UHVSRQVH�UDWH�LQ�WKH�
VXUYH\��6XUYH\�UHVHDUFK� LQ�JHQHUDO�KDV�VHHQ�IDOOLQJ�UHVSRQVH�UDWHV�GXH� WR�D�YDULHW\�RI� UHDVRQV��
LQFOXGLQJ� JUDGXDO� WHFKQRORJLFDO� DQG� VRFLHWDO� FKDQJHV� DFURVV� VRFLHW\�� VXUYH\� IDWLJXH�� DQG�
JURZLQJ� FRQFHUQV� DERXW� SULYDF\� DQG� FRQILGHQWLDOLW\�� 'HVSLWH� WKLV� GHFOLQH�� VXUYH\V� GR� UHPDLQ�
YLDEOH� DQG� ORZ� UHVSRQVHV� FDQ� VWLOO� SURYLGH� D� KLJK� OHYHO� RI� UHOLDELOLW\� �.URVQLFN� HW� DO�� �������
6HFRQG��JLYHQ� WKH�SRWHQWLDO� VDPSOLQJ�ELDV� LQ� WKH�FROOHFWHG�GDWD�� WKLV� VDPSOH� LV�QRW�QHFHVVDULO\�
UHSUHVHQWDWLYH� RI� DOO� WKH� ROGHU� DGXOW� SRSXODWLRQ� WKURXJKRXW� WKH� 'HQYHU� DUHD�� +RZHYHU�� WKH�
FRQFOXVLRQV�GUDZQ�KHUH� DUH� VSHFLILF� WR� WKLV� VDPSOH�� DQG� FDQ� VWLOO� SURYLGH�XVHIXO� HYLGHQFH� DQG�
LQVLJKWV�IRU�RWKHU�VFKRODUV�DQG�SUDFWLWLRQHUV��
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$FNQRZOHGJHPHQW��

)XQGLQJ�IRU�WKLV�UHVHDUFK�ZDV�DZDUGHG�E\�WKH�8QLYHUVLW\�RI�'HQYHU�352)�JUDQW��+LODU\�/HQ]��
IRUPHU�3URJUDP�'LUHFWRU�DW�$�/LWWOH�+HOS��'HQYHU��&RORUDGR���SURYLGHG�LQYDOXDEOH�JXLGDQFH�DQG�
DGPLQLVWUDWLYH�VXSSRUW�GXULQJ�WKH�IRFXV�JURXSV���

5()(5(1&(6�

$OVQLK�� 5DKDI�� DQG� 'DYLG� +HQVKHU�� ������ ³7KH� 0RELOLW\� DQG� $FFHVVLELOLW\� ([SHFWDWLRQV� RI�
6HQLRUV� LQ� DQ�$JLQJ� 3RSXODWLRQ�´�7UDQVSRUWDWLRQ� 5HVHDUFK� 3DUW� $� ��� ������ ���±����
KWWSV���GRL�RUJ���������6����������������������

%DQLVWHU�� 'DYLG�� DQG� $QQ� %RZOLQJ�� ������ ³4XDOLW\� RI� /LIH� IRU� WKH� (OGHUO\�� 7KH� 7UDQVSRUW�
'LPHQVLRQ�´� 7UDQVSRUW� 3ROLF\� ��� ����� ���±���� KWWSV���GRL�RUJ���������6�����
���;�������������

%RVFKPDQQ�� (�� (ULF�� DQG� 6\OYLD� %UDG\�� ������ ³7UDYHO� %HKDYLRUV�� 6XVWDLQDEOH� 0RELOLW\�� DQG�
7UDQVLW�2ULHQWHG� 'HYHORSPHQWV�� $� 7UDYHO� &RXQWV� $QDO\VLV� RI� 2OGHU� $GXOWV� LQ� WKH�
'HQYHU�� &RORUDGR� 0HWURSROLWDQ� $UHD�´� -RXUQDO� RI� 7UDQVSRUW� *HRJUDSK\� ���� �±����
KWWSV���GRL�RUJ���������M�MWUDQJHR��������������

&RORUDGR� 6WDWH� 'HPRJUDSK\� 2IILFH� �&6'2��� ������ $JLQJ� LQ� &RORUDGR��
KWWSV���GHPRJUDSK\�GROD�FRORUDGR�JRY�GHPRJUDSK\�SXEOLFDWLRQV�DQG�SUHVHQWDWLRQV����

&ROOLD��'HPHWUD��-R\�6KDUS��DQG�/HH�*LHVEUHFKW��������³7KH������1DWLRQDO�+RXVHKROG�7UDYHO�
6XUYH\�� $� /RRN� LQWR� WKH� 7UDYHO� 3DWWHUQV� RI� 2OGHU� $PHULFDQV�´� -RXUQDO� RI� 6DIHW\�
5HVHDUFK������������±����KWWSV���GRL�RUJ���������M�MVU��������������

&RXJKOLQ�� -RVHSK�� ������ 7UDQVSRUWDWLRQ� DQG� 2OGHU� 3HUVRQV�� 3HUFHSWLRQV� DQG� 3UHIHUHQFHV��
:DVKLQJWRQ�'&��$$53��

&RXJKOLQ�� -RVHSK�� DQG� /LVD� '¶$PEURVLD�� HGV�� ������ $JLQJ� $PHULFD� DQG� 7UDQVSRUWDWLRQ��
3HUVRQDO�&KRLFHV�DQG�3XEOLF�3ROLF\��1HZ�<RUN��6SULQJHU��

&XL�� -LDQTLDQJ�� %HFN\� /RR�� DQG�'RQJ� /LQ�� ������ ³7UDYHO� %HKDYLRXU� DQG�0RELOLW\� 1HHGV� RI�
2OGHU� $GXOWV� LQ� DQ� $JHLQJ� DQG� &DU�'HSHQGHQW� 6RFLHW\�´� ,QWHUQDWLRQDO� -RXUQDO� RI�
8UEDQ�6FLHQFHV������������±����KWWSV���GRL�RUJ��������������������������������

'¶$PEURVLR�� /LVD�� -RVHSK� &RXJKOLQ�� 0LFKHOOH� 3UDWW�� DQG� 0DXUHHQ� 0RK\GH�� ������ ³7KH�
&RQWLQXLQJ� DQG� *URZLQJ� ,PSRUWDQFH� RI� 0RELOLW\´�� LQ� $JLQJ� LQ� $PHULFD� DQG�
7UDQVSRUWDWLRQ��3HUVRQDO�&KRLFHV�DQG�3XEOLF�3ROLF\��HGLWHG�E\�&RXJKOLQ��-RVHSK��DQG�
/LVD�'¶$PEURVLD��&KDSWHU����1HZ�<RUN��6SULQJHU��

'DYLHV�� $PDQGD�� DQG�$PLW\� -DPHV�� ������*HRJUDSKLHV� RI� $JHLQJ�� 6RFLDO� SURFHVVHV� DQG� WKH�
6SDWLDO�8QHYHQQHVV�RI�3RSXODWLRQ�$JHLQJ��6XUUH\��$VKJDWH��

GH�9DXV��'DYLG��������6XUYH\V�LQ�6RFLDO�5HVHDUFK��/RQGRQ��5RXWOHGJH��
)UH\��:LOOLDP��������7KH�8QHYHQ�$JLQJ�DQG�³<RXQJLQJ´�RI�$PHULFD��6WDWH�DQG�0HWURSROLWDQ�

7UHQGV�LQ�WKH������&HQVXV��:DVKLQJWRQ��'&��%URRNLQJV�,QVWLWXWH���
*RHW]��$QGUHZ��DQG�(��(ULF�%RVFKPDQQ��������0HWURSROLWDQ�'HQYHU��*URZWK�DQG�&KDQJH� LQ�

WKH�0LOH�+LJK�&LW\��3KLODGHOSKLD��8QLYHUVLW\�RI�3HQQV\OYDQLD�3UHVV��
*RLQV�� 5�� 7XUQHU�� -DFTXHOLQH� -RQHV��0DUF� 6FKXUH�� 'RUL� 5RVHQEHUJ�� (OL]DEHWK� 3KHODQ�� 6KHUU\�

'RGVRQ�� DQG� 'LQD� -RQHV�� ������ ³2OGHU� $GXOWV¶� 3HUFHSWLRQV� RI� 0RELOLW\�� $�
0HWDV\QWKHVLV� RI� 4XDOLWDWLYH� 6WXGLHV�´� 7KH� *HURQWRORJLVW� ��� ����� ���±����
KWWSV���GRL�RUJ���������JHURQW�JQX�����

+H�� :DQ�� 'DQLHO� *RRGNLQG�� DQG� 3DXO� .RZDO�� ������ $Q� $JLQJ� :RUOG�� ������ 8�6�� &HQVXV�
%XUHDX�� ,QWHUQDWLRQDO� 3RSXODWLRQ� 5HSRUWV�� 3��������� :DVKLQJWRQ�� '&�� 8�6��
*RYHUQPHQW�3XEOLVKLQJ�2IILFH��

+HVV��'DQLHO�� -��7UDYLV�1RUWRQ�� -L<RXQJ�3DUN��DQG�'HEUD�6WUHHW��������³'ULYLQJ�'HFLVLRQV�RI�
2OGHU� $GXOWV� 5HFHLYLQJ�0HDO� 'HOLYHU\�� 7KH� ,QIOXHQFH� RI� ,QGLYLGXDO� &KDUDFWHULVWLFV��
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WKH�%XLOW�(QYLURQPHQW��DQG�1HLJKERUKRRG�)DPLOLDULW\�´�7UDQVSRUWDWLRQ�5HVHDUFK�3DUW�
$�������±����KWWSV���GRL�RUJ���������M�WUD��������������

+LOGHEUDQG��(ULF��������³'LPHQVLRQV�LQ�(OGHUO\�7UDYHO�%HKDYLRXU��$�6LPSOLILHG�$FWLYLW\�%DVHG�
0RGHO� 8VLQJ� /LIHVW\OH� &OXVWHUV�´� 7UDQVSRUWDWLRQ� ��� ����� ���±�����
KWWSV���GRL�RUJ���������$����������������

+MRUWKRO�� 5DQGL�� ������ ³7UDQVSRUW� 5HVRXUFHV�� 0RELOLW\� DQG� 8QPHW� 7UDQVSRUW� 1HHGV� LQ� 2OG�
$JH�´� $JHLQJ� 	� 6RFLHW\� ��� ����� ����±������
KWWSV���GRL�RUJ���������6�������;����������

.HUVFKQHU�� +HOHQ�� DQG� 1LQD� 6LOYHUVWHLQ�� ������ ,QWURGXFWLRQ� WR� 6HQLRU� 7UDQVSRUWDWLRQ��
(QKDQFLQJ�&RPPXQLW\�0RELOLW\�DQG�7UDQVSRUWDWLRQ�6HUYLFHV��1HZ�<RUN��5RXWOHGJH��

.LQJ��0DUN��DQG�%ULGLH�6FRWW�3DUNHU��������³2OGHU�0DOH�DQG�)HPDOH�'ULYHUV�LQ�&DU�'HSHQGHQW�
6HWWLQJV�� +RZ� 0XFK� 'R� 7KH\� 8VH� 2WKHU� 0RGHV�� DQG� 'R� 7KH\� &RPSHQVDWH� IRU�
5HGXFHG� 'ULYLQJ� WR� 0DLQWDLQ� 0RELOLW\"´� $JHLQJ� 	� 6RFLHW\� ��� ����� ����±����
KWWSV���GRL�RUJ���������6�������;�����������

.URVQLFN��-RQ��6WDQOHX�3UHVVHU��.D\H�)HDOLQJ��6WHYHQ�5XJJOHV��DQG�'DYLG�9DQQHWWH��������7KH�
)XWXUH� RI� 6XUYH\�5HVHDUFK��&KDOOHQJHV� DQG�2SSRUWXQLWLHV��5HSRUW� SUHVHQWHG� E\�7KH�
1DWLRQDO� 6FLHQFH� )RXQGDWLRQ� $GYLVRU\� &RPPLWWHH� IRU� WKH� 6RFLDO�� %HKDYLRUDO� DQG�
(FRQRPLF� 6FLHQFHV� 6XEFRPPLWWHH� RQ� $GYDQFLQJ� 6%(� 6XUYH\� 5HVHDUFK��
KWWSV���ZZZ�QVI�JRY�VEH�$&B0DWHULDOV�7KHB)XWXUHBRIB6XUYH\B5HVHDUFK�SGI��

.UXHJHU��5LFKDUG��DQG�0DU\�$QQH�&DVH\��������)RFXV�*URXSV��$�3UDFWLFDO�*XLGH�IRU�$SSOLHG�
5HVHDUFK��/RV�$QJHOHV��6DJH��

.ZDQ��0HL�3R��DQG�7LP�6FKZDQHQ��������³*HRJUDSKLHV�RI�0RELOLW\�´�$QQDOV�RI�WKH�$PHULFDQ�
$VVRFLDWLRQ� RI� *HRJUDSKHUV� ���� ����� ���±����
KWWSV���GRL�RUJ��������������������������������

0D\��(VWKHU��5RE\QH�*DUUHWW��DQG�$OLVRQ�%DOODQW\QH��������³%HLQJ�0RELOH��(OHFWULF�0RELOLW\�
6FRRWHUV� DQG� 7KHLU� 8VH� E\� 2OGHU� 3HRSOH�´� $JHLQJ� 	� 6RFLHW\� ��� ����� ����±����
KWWSV���GRL�RUJ���������6�������;����������

0HW]��'DYLG��������³0RELOLW\�RI�2OGHU�3HRSOH�DQG�7KHLU�4XDOLW\�RI�/LIH�´�7UDQVSRUW�3ROLF\���
��������±����KWWSV���GRL�RUJ���������6��������;�������������

²²²�������� ³7UDQVSRUW�3ROLF\� IRU� DQ�$JHLQJ�3RSXODWLRQ�´�7UDQVSRUW�5HYLHZV� ��� ��������±
�����KWWSV���GRL�RUJ������������������������������

0ROOHQNRSI��+HLGUXQ��$QQHWWH�+LHEHU��DQG�+DQV�:HUQHU�:DKO��������³&RQWLQXLW\�DQG�&KDQJH�
LQ� 2OGHU� $GXOWV¶� 3HUFHSWLRQV� RI� 2XW�RI�+RPH� 0RELOLW\� 2YHU� 7HQ� <HDUV�� $�
4XDOLWDWLYH±4XDQWLWDWLYH� $SSURDFK�´� $JHLQJ� 	� 6RFLHW\� ��� ����� ���±�����
KWWSV���GRL�RUJ���������6�������;����������

0XVVHOZKLWH��&KDUOHV��DQG�+HEED�+DGGDG��������³0RELOLW\��$FFHVVLELOLW\�DQG�4XDOLW\�RI�/DWHU�
/LIH�´� 4XDOLW\� LQ� $JHLQJ� DQG� 2OGHU� $GXOWV� ��� ����� ��±����
KWWSV���GRL�RUJ���������TLDRD������������

0XVVHOZKLWH�� &KDUOHV�� &DURO� +ROODQG�� DQG� ,DQ� :DONHU�� ������ ³7KH� 5ROH� RI� 7UDQVSRUW� DQG�
0RELOLW\� LQ� WKH�+HDOWK�RI�2OGHU�3HRSOH�´�-RXUQDO� RI�7UDQVSRUW�	�+HDOWK� �� ����� �±���
KWWSV���GRL�RUJ���������M�MWK��������������

0XUUD\�� /HVOH\�� ������ ³$JH�)ULHQGO\� 0RELOLWLHV�� $� 7UDQVGLVFLSOLQDU\� DQG� ,QWHUJHQHUDWLRQDO�
3HUVSHFWLYH�´� -RXUQDO� RI� 7UDQVSRUW� 	� +HDOWK� �� ����� ���±����
KWWSV���GRL�RUJ���������M�MWK��������������

4XLQQ�� $QGUHZ�� ������ ³+HDOWK\� $JLQJ� LQ� &LWLHV´� -RXUQDO� RI� 8UEDQ� +HDOWK� ��� ����� ���±����
KWWSV���GRL�RUJ���������V������������������

5DKPDQ��0G�0DKPXGXU��/HVOH\�6WUDZGHUPDQ��&DURO\Q�$GDPV�3ULFH��DQG�-RVKXD�7XUQHU��������
³7UDQVSRUWDWLRQ�$OWHUQDWLYH� 3UHIHUHQFHV� RI� WKH� $JLQJ� 3RSXODWLRQ�´�7UDYHO� %HKDYLRXU�
DQG�6RFLHW\������±����KWWSV���GRL�RUJ���������M�WEV��������������
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5RVHQEORRP�� 6DQGUD�� ������ ³0RELOLW\� RI� WKH� (OGHUO\�� *RRG� 1HZV� DQG� %DG� 1HZV�´� ,Q�
7UDQVSRUWDWLRQ� LQ� DQ�$JLQJ�6RFLHW\��$�'HFDGH� RI�([SHULHQFH�� E\�1DWLRQDO�+LJKZD\�
7UDIILF�6DIHW\�$GPLQLVWUDWLRQ���±����:DVKLQJWRQ��'&��7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG���

²²²��������³0HHWLQJ�7UDQVSRUWDWLRQ�1HHGV�LQ�DQ�$JLQJ�)ULHQGO\�&RPPXQLW\�´�*HQHUDWLRQV�
����������±����

²²²�������� ³7KH�7UDYHO� DQG�0RELOLW\�1HHGV� RI�2OGHU� 3HRSOH�1RZ� DQG� LQ� WKH� )XWXUH´�� LQ�
$JLQJ� $PHULFD� DQG� 7UDQVSRUWDWLRQ�� 3HUVRQDO� &KRLFHV� DQG� 3XEOLF� 3ROLF\�� HGLWHG� E\�
-RVHSK�&RXJKOLQ�DQG�/LVD�'¶$PEURVLD��&KDSWHU����1HZ�<RUN��6SULQJHU��

6FKZDQHQ��7LP��DQG�$QWRQLR�3iH]��������³7KH�0RELOLW\�RI�2OGHU�3HRSOH� ��$Q� ,QWURGXFWLRQ�´�
-RXUQDO� RI� 7UDQVSRUW� *HRJUDSK\� ��� ����� ���±����
KWWSV���GRL�RUJ���������M�MWUDQJHR��������������

6FKZDQHQ�� 7LP�� DQG� )ULHGHULNH� =LHJOHU�� ������ ³:HOOEHLQJ�� ,QGHSHQGHQFH� DQG� 0RELOLW\�� $Q�
,QWURGXFWLRQ�´� $JHLQJ� 	� 6RFLHW\� ��� ����� ���±����
KWWSV���GRL�RUJ���������6�������;����������

6FRWW��'DUUHQ��.HQQHWK�1HZEROG�� -DPLH�6SLQQH\��5XEHQ�0HUFDGR��$QWRQLR�3iH]�� DQG�3DYORV�
.DQDURJORX�� ������ ³1HZ� ,QVLJKWV� LQWR� 6HQLRU� 7UDYHO� %HKDYLRU�� 7KH� &DQDGLDQ�
([SHULHQFH�´� *URZWK� DQG� &KDQJH� ��� ����� ���±���� KWWSV���GRL�RUJ���������M������
����������������[��

6WHHOV�� 6WHSKDQLH�� ������ ³.H\� &KDUDFWHULVWLFV� RI� $JH�)ULHQGO\� &LWLHV� DQG� &RPPXQLWLHV�� $�
5HYLHZ�´�&LWLHV�������±����KWWSV���GRL�RUJ���������M�FLWLHV��������������

7UXRQJ��/RQJ�7LHQ��DQG�6HNKDU�6RPHQDKDOOL��������³([SORULQJ�)UHTXHQF\�RI�3XEOLF�7UDQVSRUW�
8VH� DPRQJ� 2OGHU� $GXOWV�� $� 6WXG\� LQ� $GHODLGH�� $XVWUDOLD�´� 7UDYHO� %HKDYLRXU� DQG�
6RFLHW\�����������±�����KWWSV���GRL�RUJ���������M�WEV��������������

9DXSHO�� -DPHV�� ������ ³%LRGHPRJUDSK\� RI� +XPDQ� $JHLQJ�´� 1DWXUH� ���� �������� �����
KWWSV���GRL�RUJ���������QDWXUH�������

:HEEHU�� 6DQGUD�� 0LFKHOOH� 3RUWHU�� DQG� 9HUHQD� 0HQHF�� ������ ³0RELOLW\� LQ� 2OGHU� $GXOWV�� $�
&RPSUHKHQVLYH� )UDPHZRUN�´� 7KH� *HURQWRORJLVW� ��� ����� ���±����
KWWSV���GRL�RUJ���������JHURQW�JQT�����

:LQWHUV��0HJDQ��-RDQLH�6LPV�*RXOG��7KHD�)UDQNH��DQG�+HDWKHU�0F.D\��������³µ,�*UHZ�XS�RQ�D�
%LNH¶�� &\FOLQJ� DQG� 2OGHU� $GXOWV�´� -RXUQDO� RI� 7UDQVSRUW� 	� +HDOWK� �� ����� ��±����
KWWSV���GRL�RUJ���������M�MWK��������������

=LHJOHU��)ULHGHULNH��DQG�7LP��6FKZDQHQ��������³µ,�/LNH�WR�*R�2XW�WR�%H�(QHUJLVHG�E\�'LIIHUHQW�
3HRSOH¶��$Q�([SORUDWRU\�$QDO\VLV�RI�0RELOLW\�DQG�:HOOEHLQJ�LQ�/DWHU�/LIH�´�$JHLQJ�	�
6RFLHW\������������±����KWWSV���GRL�RUJ���������6�������;����������

$%287�7+(�$87+25�

(�� (ULF� %RVFKPDQQ��$VVRFLDWH� 3URIHVVRU�� 'HSDUWPHQW� RI� *HRJUDSK\� DQG� WKH� (QYLURQPHQW��
8QLYHUVLW\�RI�'HQYHU��'HQYHU��&RORUDGR��86$�

52

D
ow

nl
oa

de
d 

on
 T

hu
 A

pr
 0

7 
20

22
 a

t 1
8:

22
:1

8 
U

TC


	J12_Article_FC
	J12_CopyrightPage
	J12_BackCover
	J20_72621_Body.pdf
	Keywords: Older Adults, Mobility, Perceptions of Mobility, Urban Transportation
	Perceptions of Mobility
	Local Specificity
	Survey-based Research
	Study Purpose
	Study Area and Data Collection
	Data Sample Demographics
	Results and Discussion
	Current Mobility, Transportation Usage, and Trip Replacement
	Frequency of Trips
	Driving: The Primary Form of Transportation
	Alternative Transportation-mode Usage
	Changing Driving Habits
	Trip Replacement
	Perceptions of Individual Mobility
	Residential
	Perceptions of the Denver Area Transportation
	Conclusions
	Acknowledgement
	REFERENCES
	ABOUT THE AUTHOR


