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(YHU\ERG\� ZULWHV�� (VSHFLDOO\� LQ� DFDGHPLD�� 6WXGHQWV� ZULWH� DQG� SURIHVVRUV
ZULWH��$QG�QRQILFWLRQ�ZULWHUV��ZKR�DUH�WKH�WKLUG�JURXS�RI�SHRSOH�WKLV�ERRN�LV
DLPLQJ� WR� KHOS�� REYLRXVO\� ZULWH� DV� ZHOO�� $QG� ZULWLQJ� GRHVQߞW� QHFHVVDULO\
PHDQ�SDSHUV��DUWLFOHV�RU�ERRNV��EXW�HYHU\GD\��EDVLF�ZULWLQJ��:H�ZULWH�ZKHQ
ZH�QHHG�WR�UHPHPEHU�VRPHWKLQJ��EH�LW�DQ�LGHD��D�TXRWH�RU� WKH�RXWFRPH�RI�D
VWXG\��:H�ZULWH�ZKHQ�ZH�ZDQW�WR�RUJDQLVH�RXU�WKRXJKWV�DQG�ZKHQ�ZH�ZDQW�WR
H[FKDQJH�LGHDV�ZLWK�RWKHUV��6WXGHQWV�ZULWH�ZKHQ�WKH\�WDNH�DQ�H[DP��EXW�WKH
ILUVW�WKLQJ�WKH\�GR�WR�SUHSDUH�HYHQ�IRU�DQ�RUDO�H[DPLQDWLRQ�LV�WR�JUDE�SHQ�DQG
SDSHU��:H� ZULWH� GRZQ� QRW� RQO\� WKRVH� WKLQJV� ZH� IHDU� ZH� ZRQߞW� UHPHPEHU
RWKHUZLVH�� EXW� DOVR� WKH� YHU\� WKLQJV� ZH� WU\� WR� PHPRULVH�� (YHU\� LQWHOOHFWXDO
HQGHDYRXU�VWDUWV�ZLWK�D�QRWH�
:ULWLQJ�SOD\V�VXFK�D�FHQWUDO�UROH�LQ�OHDUQLQJ��VWXG\LQJ�DQG�UHVHDUFK�WKDW�LW

LV�VXUSULVLQJ�KRZ�OLWWOH�ZH�WKLQN�DERXW�LW��,I�ZULWLQJ�LV�GLVFXVVHG��WKH�IRFXV�OLHV
DOPRVW� DOZD\V� RQ� WKH� IHZ� H[FHSWLRQDO� PRPHQWV� ZKHUH� ZH� ZULWH� D� OHQJWK\
SLHFH��D�ERRN��DQ�DUWLFOH�RU��DV�VWXGHQWV��WKH�HVVD\V�DQG�WKHVHV�ZH�KDYH�WR�KDQG
LQ��$W�ILUVW�JODQFH�� WKDW�PDNHV�VHQVH�� WKHVH�DUH� WKH� WDVNV� WKDW�FDXVH� WKH�PRVW
DQ[LHW\�DQG�ZLWK�ZKLFK�ZH�VWUXJJOH�WKH�ORQJHVW��&RQVHTXHQWO\��WKHVHߡ�ZULWWHQ
SLHFHVߢ� DUH� DOVR� ZKDW� PRVW� VHOI�KHOS� ERRNV� IRU� DFDGHPLFV� RU� VWXG\� JXLGHV
IRFXV�RQ��EXW�YHU\�IHZ�JLYH�JXLGDQFH�IRU�WKH�HYHU\GD\�QRWH�WDNLQJ�WKDW�WDNHV
XS�WKH�ELJJHVW�FKXQN�RI�RXU�ZULWLQJ�
7KH�DYDLODEOH�ERRNV�IDOO�URXJKO\�LQWR�WZR�FDWHJRULHV��7KH�ILUVW�WHDFKHV�WKH

IRUPDO� UHTXLUHPHQWV�� VW\OH�� VWUXFWXUH� RU� KRZ� WR� TXRWH� FRUUHFWO\�� $QG� WKHQ
WKHUH�DUH�WKH�SV\FKRORJLFDO�RQHV��ZKLFK�WHDFK�\RX�KRZ�WR�JHW�LW�GRQH�ZLWKRXW
PHQWDO�EUHDNGRZQV�DQG�EHIRUH�\RXU�VXSHUYLVRU�RU�SXEOLVKHU�VWDUWV�UHIXVLQJ�WR
PRYH�WKH�GHDGOLQH�RQFH�PRUH��:KDW�WKH\�DOO�KDYH�LQ�FRPPRQ��WKRXJK��LV�WKDW
WKH\� VWDUW�ZLWK� D�EODQN� VFUHHQ�RU� VKHHW� RI� SDSHU�>�@�%XW� E\� GRLQJ� WKLV�� WKH\
LJQRUH� WKH� PDLQ� SDUW�� QDPHO\� QRWH�WDNLQJ�� IDLOLQJ� WR� XQGHUVWDQG� WKDW
LPSURYLQJ�WKH�RUJDQLVDWLRQ�RI�DOO�ZULWLQJ�PDNHV�D�GLIIHUHQFH��7KH\�VHHP�WR
IRUJHW� WKDW� WKH� SURFHVV� RI�ZULWLQJ� VWDUWV�PXFK��PXFK� HDUOLHU� WKDQ� WKDW� EODQN
VFUHHQ�DQG�WKDW�WKH�DFWXDO�ZULWLQJ�GRZQ�RI�WKH�DUJXPHQW�LV�WKH�VPDOOHVW�SDUW�RI
LWV� GHYHORSPHQW�� 7KLV� ERRN� DLPV� WR� ILOO� WKLV� JDS� E\� VKRZLQJ� \RX� KRZ� WR



HIILFLHQWO\�WXUQ�\RXU�WKRXJKWV�DQG�GLVFRYHULHV�LQWR�FRQYLQFLQJ�ZULWWHQ�SLHFHV
DQG�EXLOG�XS�D�WUHDVXUH�RI�VPDUW�DQG�LQWHUFRQQHFWHG�QRWHV�DORQJ�WKH�ZD\��<RX
FDQ�XVH�WKLV�SRRO�RI�QRWHV�QRW�RQO\�WR�PDNH�ZULWLQJ�HDVLHU�DQG�PRUH�IXQ�IRU
\RXUVHOI��EXW�DOVR�WR�OHDUQ�IRU�WKH�ORQJ�UXQ�DQG�JHQHUDWH�QHZ�LGHDV��%XW�PRVW
RI�DOO��\RX�FDQ�ZULWH�HYHU\�GD\�LQ�D�ZD\�WKDW�EULQJV�\RXU�SURMHFWV�IRUZDUG�
:ULWLQJ�LV�QRW�ZKDW�IROORZV�UHVHDUFK��OHDUQLQJ�RU�VWXG\LQJ��LW�LV�WKH�PHGLXP

RI�DOO�WKLV�ZRUN��$QG�PD\EH�WKDW�LV�WKH�UHDVRQ�ZK\�ZH�UDUHO\�WKLQN�DERXW�WKLV
ZULWLQJ�� WKH� HYHU\GD\� ZULWLQJ�� WKH� QRWH�WDNLQJ� DQG� GUDIW�PDNLQJ�� /LNH
EUHDWKLQJ��LW�LV�YLWDO�WR�ZKDW�ZH�GR��EXW�EHFDXVH�ZH�GR�LW�FRQVWDQWO\��LW�HVFDSHV
RXU� DWWHQWLRQ�� %XW�ZKLOH� HYHQ� WKH� EHVW� EUHDWKLQJ� WHFKQLTXH�ZRXOG� SUREDEO\
QRW�PDNH�PXFK�RI�D�GLIIHUHQFH� WR�RXU�ZULWLQJ��DQ\� LPSURYHPHQW� LQ� WKH�ZD\
ZH�RUJDQLVH�WKH�HYHU\GD\�ZULWLQJ��KRZ�ZH�WDNH�QRWHV�RI�ZKDW�ZH�HQFRXQWHU
DQG�ZKDW�ZH�GR�ZLWK�WKHP��ZLOO�PDNH�DOO�WKH�GLIIHUHQFH�IRU�WKH�PRPHQW�ZH�GR
IDFH�WKH�EODQN�SDJH�VFUHHQߙ��RU�UDWKHU�QRW��DV�WKRVH�ZKR�WDNH�VPDUW�QRWHV�ZLOO
QHYHU�KDYH�WKH�SUREOHP�RI�D�EODQN�VFUHHQ�DJDLQ�
7KHUH� LV�DQRWKHU� UHDVRQ� WKDW�QRWH�WDNLQJ� IOLHV�PRVWO\�XQGHU� WKH� UDGDU��:H

GRQߞW� H[SHULHQFH� DQ\� LPPHGLDWH� QHJDWLYH� IHHGEDFN� LI� ZH� GR� LW� EDGO\�� %XW
ZLWKRXW�DQ� LPPHGLDWH�H[SHULHQFH�RI� IDLOXUH�� WKHUH� LV� DOVR�QRW�PXFK�GHPDQG
IRU�KHOS��$QG�WKH�SXEOLVKLQJ�PDUNHW�ZRUNLQJ�KRZ�LW�ZRUNV��WKHUH�LV�QRW�PXFK
KHOS� LQ� VXSSO\� IRU� WKLV� ODFN�RI�GHPDQG�HLWKHU�� ,W� LV� WKH�SDQLF� LQ� IURQW�RI� WKH
EODQN� VFUHHQ� WKDW� EULQJV� VWXGHQWV� DQG� DFDGHPLF� ZULWHUV� WR� WXUQ� WR� WKH
ERRNVKHOYHV� IXOO�RI� VHOI�KHOS�ERRNV�RQ�ZULWLQJ��D�PDUNHW�SXEOLVKHUV�PHHW� LQ
GURYHV�E\� IRFXVLQJ�RQ�KRZ� WR�GHDO�ZLWK� WKLV�KRUVH�KDV�DOUHDG\�OHIW�WKH�EDUQ
VLWXDWLRQ��,I�ZH�WDNH�QRWHV�XQV\VWHPDWLFDOO\��LQHIILFLHQWO\�RU�VLPSO\�ZURQJ��ZH
PLJKW� QRW� HYHQ� UHDOLVH� LW� XQWLO�ZH� DUH� LQ� WKH�PLGVW� RI� D� GHDGOLQH� SDQLF� DQG
ZRQGHU�ZK\� WKHUH� DOZD\V� VHHP� WR� EH� D� IHZ�ZKR� JHW� D� ORW� RI� JRRG�ZULWLQJ
GRQH�DQG�VWLOO�KDYH�WLPH�IRU�D�FRIIHH�HYHU\�WLPH�ZH�DVN�WKHP��$QG�HYHQ�WKHQ�
LW�LV�PRUH�OLNHO\�WKDW�VRPH�IRUP�RI�UDWLRQDOL]DWLRQ�ZLOO�FORXG�WKH�YLHZ�RI�WKH
DFWXDO�UHDVRQ��ZKLFK�LV�PRVW�OLNHO\�WKH�GLIIHUHQFH�EHWZHHQ�JRRG�DQG�EDG�QRWH�
WDNLQJ�� �6RPHߡ SHRSOH� DUH� MXVW� OLNH� WKDWߢ�� �ZULWLQJߡ KDV� WR� EH� GLIILFXOWߢ�� WKHߡ
VWUXJJOH�LV�SDUW�RI�WKH�GHDOߢ�DUH�MXVW�D�IHZ�RI�WKH�PDQWUDV�WKDW�NHHS�WRR�PDQ\
IURP�LQTXLULQJ�ZKDW�H[DFWO\�GLVWLQJXLVKHV�VXFFHVVIXO�ZULWLQJ�VWUDWHJLHV� IURP
OHVV�VXFFHVVIXO�RQHV�
7KH�ULJKW�TXHVWLRQ�LV��:KDW�FDQ�ZH�GR�GLIIHUHQWO\�LQ�WKH�ZHHNV��PRQWKV�RU

HYHQ� \HDUV� EHIRUH� ZH� IDFH� WKH� EODQN� SDJH� WKDW� ZLOO� JHW� XV� LQWR� WKH� EHVW
SRVVLEOH�SRVLWLRQ�WR�ZULWH�D�JUHDW�SDSHU�HDVLO\"�9HU\�IHZ�SHRSOH�VWUXJJOH�ZLWK



WKHLU�SDSHUV�EHFDXVH� WKH\�GRQߞW�NQRZ�KRZ� WR�FLWH�FRUUHFWO\�RU�EHFDXVH� WKH\
VXIIHU�IURP�D�SV\FKRORJLFDO�LVVXH�WKDW�NHHSV�WKHP�IURP�ZULWLQJ��)HZ�VWUXJJOH
WR�WH[W�WKHLU�IULHQGV�RU�ZULWH�HPDLOV��7KH�UXOHV�RI�FLWDWLRQ�FDQ�EH�ORRNHG�XS�DQG
WKHUH� LV� QR�ZD\� WKDW� WKHUH� DUH� DV�PDQ\�PHQWDO� LVVXHV� DV� SDSHUV� SRVWSRQHG�
0RVW�SHRSOH�VWUXJJOH�IRU�PXFK�PRUH�PXQGDQH�UHDVRQV��DQG�RQH�LV� WKH�P\WK
RI�WKH�EODQN�SDJH�LWVHOI��7KH\�VWUXJJOH�EHFDXVH�WKH\�EHOLHYH��DV�WKH\�DUH�PDGH
WR�EHOLHYH��WKDW�ZULWLQJ�VWDUWV�ZLWK�D�EODQN�SDJH��,I�\RX�EHOLHYH�WKDW�\RX�KDYH
LQGHHG�QRWKLQJ�DW�KDQG�WR�ILOO� LW��\RX�KDYH�D�YHU\�JRRG�UHDVRQ�WR�SDQLF��-XVW
KDYLQJ� LW� DOO� LQ�\RXU�KHDG� LV�QRW�HQRXJK��DV�JHWWLQJ� LW�GRZQ�RQ�SDSHU� LV� WKH
KDUG�ELW��7KDW�LV�ZK\�JRRG��SURGXFWLYH�ZULWLQJ�LV�EDVHG�RQ�JRRG�QRWH�WDNLQJ�
*HWWLQJ� VRPHWKLQJ� WKDW� LV� DOUHDG\� ZULWWHQ� LQWR� DQRWKHU� ZULWWHQ� SLHFH� LV
LQFRPSDUDEO\�HDVLHU�WKDQ�DVVHPEOLQJ�HYHU\WKLQJ�LQ�\RXU�PLQG�DQG�WKHQ�WU\LQJ
WR�UHWULHYH�LW�IURP�WKHUH�
7R�VXP�LW�XS��7KH�TXDOLW\�RI�D�SDSHU�DQG�WKH�HDVH�ZLWK�ZKLFK�LW�LV�ZULWWHQ

GHSHQGV�PRUH� WKDQ� DQ\WKLQJ� RQ�ZKDW� \RX� KDYH� GRQH� LQ� ZULWLQJ� EHIRUH� \RX
HYHQ�PDGH�D�GHFLVLRQ�RQ�WKH�WRSLF��%XW� LI� WKDW� LV� WUXH��DQG�,�ZKROHKHDUWHGO\
EHOLHYH�LW�LV���DQG�WKH�NH\�WR�VXFFHVVIXO�ZULWLQJ�OLHV�LQ�WKH�SUHSDUDWLRQ��LW�DOVR
PHDQV� WKDW� WKH� YDVW�PDMRULW\� RI� VHOI�KHOS� ERRNV� DQG� VWXG\� JXLGHV� FDQ� RQO\
KHOS�\RX�WR�FORVH�WKH�EDUQ�GRRU�FRUUHFWO\�DQG�DFFRUGLQJ�WR�RIILFLDO�UXOHVߙ��QRW
MXVW�D�PRPHQW��EXW�PDQ\�PRQWKV�DIWHU�WKH�KRUVH�KDV�DOUHDG\�HVFDSHG�
:LWK� WKDW� LQ� PLQG�� LW� LV� QRW� VXUSULVLQJ� WKDW� WKH� VLQJOH� PRVW� LPSRUWDQW

LQGLFDWRU�RI�DFDGHPLF�VXFFHVV�LV�QRW�WR�EH�IRXQG�LQ�SHRSOHߞV�KHDGV��EXW�LQ�WKH
ZD\�WKH\�GR�WKHLU�HYHU\GD\�ZRUN��,Q�IDFW��WKHUH�LV�QR�PHDVXUDEOH�FRUUHODWLRQ
EHWZHHQ�D�KLJK�,4�DQG�DFDGHPLF�VXFFHVVߙ��DW� OHDVW�QRW�QRUWK�RI������<HV��D
FHUWDLQ� LQWHOOHFWXDO� FDSDFLW\� KHOSV� WR� JHW� LQWR� DFDGHPLD�� DQG� LI� \RX� VWUXJJOH
VHYHUHO\�ZLWK�DQ�,4�WHVW��LW�LV�OLNHO\�WKDW�\RX�ZLOO�VWUXJJOH�WR�VROYH�DFDGHPLF
SUREOHPV�� WRR��%XW� RQFH� \RX� DUH� LQ�� D� VXSHULRU� ,4�ZLOO� QHLWKHU� KHOS� \RX� WR
GLVWLQJXLVK� \RXUVHOI� QRU� SURWHFW� \RX� IURP� IDLOXUH�� :KDW� GRHV� PDNH� D
VLJQLILFDQW� GLIIHUHQFH� DORQJ� WKH� ZKROH� LQWHOOLJHQFH� VSHFWUXP� LV� VRPHWKLQJ
HOVH��KRZ�PXFK�VHOI�GLVFLSOLQH�RU�VHOI�FRQWURO�RQH�XVHV�WR�DSSURDFK�WKH�WDVNV
DW�KDQG��'XFNZRUWK�DQG�6HOLJPDQ��������7DQJQH\��%DXPHLVWHU��DQG�%RRQH�
������
,W� LV� QRW� VR� LPSRUWDQW� ZKR� \RX� DUH�� EXW� ZKDW� \RX� GR�� 'RLQJ� WKH� ZRUN

UHTXLUHG� DQG� GRLQJ� LW� LQ� D� VPDUW� ZD\� OHDGV�� VRPHKRZ� XQVXUSULVLQJO\�� WR
VXFFHVV��$W� ILUVW�JODQFH�� WKLV� LV�ERWK�JRRG�DQG�EDG�QHZV��7KH�JRRG�QHZV� LV
WKDW�ZH�ZRXOGQߞW�EH�DEOH�WR�GR�PXFK�DERXW�RXU�,4�DQ\ZD\��ZKLOH�LW�VHHPV�WR



EH� ZLWKLQ� RXU� FRQWURO� WR� KDYH� PRUH� VHOI�GLVFLSOLQH� ZLWK� D� OLWWOH� ELW� RI
ZLOOSRZHU�� 7KH� EDG� QHZV� LV� WKDW� ZH� GR� QRW� KDYH� WKLV� NLQG� RI� FRQWURO� RYHU
RXUVHOYHV�� 6HOI�GLVFLSOLQH� RU� VHOI�FRQWURO� LV� QRW� WKDW� HDV\� WR� DFKLHYH� ZLWK
ZLOOSRZHU�DORQH��:LOOSRZHU�LV��DV�IDU�DV�ZH�NQRZ�WRGD\�>�@�D�OLPLWHG�UHVRXUFH
WKDW�GHSOHWHV�TXLFNO\�DQG�LV�DOVR�QRW�WKDW�PXFK�XS�IRU�LPSURYHPHQW�RYHU�WKH
ORQJ� WHUP� �%DXPHLVWHU�� %UDWVODYVN\�� 0XUDYHQ�� DQG� 7LFH�� ������ 0XUDYHQ�
7LFH�� DQG� %DXPHLVWHU�� ������ 6FKPHLFKHO�� 9RKV�� DQG� %DXPHLVWHU�� �����
0ROOHU���������$QG�ZKR�ZRXOG�ZDQW�WR�IORJ�RQHVHOI�WR�ZRUN��DQ\ZD\"
/XFNLO\�� WKLV� LV�QRW� WKH�ZKROH�VWRU\��:H�NQRZ�WRGD\� WKDW�VHOI�FRQWURO�DQG

VHOI�GLVFLSOLQH� KDYH� PXFK� PRUH� WR� GR� ZLWK� RXU� HQYLURQPHQW� WKDQ� ZLWK
RXUVHOYHV� �FI�� 7KDOHU�� ������ FK�� ��� �ߙ DQG� WKH� HQYLURQPHQW� FDQ� EH� FKDQJHG�
1RERG\� QHHGV� ZLOOSRZHU� QRW� WR� HDW� D� FKRFRODWH� EDU� ZKHQ� WKHUH� LVQߞW� RQH
DURXQG�� $QG� QRERG\� QHHGV� ZLOOSRZHU� WR� GR� VRPHWKLQJ� WKH\� ZDQWHG� WR� GR
DQ\ZD\��(YHU\� WDVN� WKDW� LV� LQWHUHVWLQJ��PHDQLQJIXO� DQG�ZHOO�GHILQHG�ZLOO�EH
GRQH�� EHFDXVH� WKHUH� LV� QR� FRQIOLFW� EHWZHHQ� ORQJ�� DQG� VKRUW�WHUP� LQWHUHVWV�
+DYLQJ�D�PHDQLQJIXO�DQG�ZHOO�GHILQHG�WDVN�EHDWV�ZLOOSRZHU�HYHU\�WLPH��1RW
KDYLQJ� ZLOOSRZHU�� EXW� QRW� KDYLQJ� WR� XVH� ZLOOSRZHU� LQGLFDWHV� WKDW� \RX� VHW
\RXUVHOI�XS�IRU�VXFFHVV��7KLV� LV�ZKHUH� WKH�RUJDQLVDWLRQ�RI�ZULWLQJ�DQG�QRWH�
WDNLQJ�FRPHV�LQWR�SOD\�



����(YHU\WKLQJ�<RX�1HHG�WR�.QRZ
8QWLO� QRZ��ZULWLQJ� DQG� QRWH�WDNLQJ� WHFKQLTXHV�ZHUH� XVXDOO\� WDXJKW�ZLWKRXW
PXFK�UHJDUG�WR�WKH�RYHUDUFKLQJ�ZRUNIORZ��7KLV�ERRN�DLPV�WR�FKDQJH�WKDW��,W
ZLOO�SUHVHQW�\RX�ZLWK�WKH�WRROV�RI�QRWH�WDNLQJ�WKDW�WXUQHG�WKH�VRQ�RI�D�EUHZHU
LQWR� RQH� RI� WKH� PRVW� SURGXFWLYH� DQG� UHYHUHG� VRFLDO� VFLHQWLVWV� RI� WKH� ��WK
FHQWXU\�� %XW� PRUHRYHU�� LW� GHVFULEHV� KRZ� KH� LPSOHPHQWHG� WKHP� LQWR� KLV
ZRUNIORZ� VR�KH� FRXOG�KRQHVWO\� VD\�� �,ߡ QHYHU� IRUFH�P\VHOI� WR�GR� DQ\WKLQJ� ,
GRQߞW�IHHO�OLNH��:KHQHYHU�,�DP�VWXFN��,�GR�VRPHWKLQJ�HOVHߢ��$�JRRG�VWUXFWXUH
DOORZV�\RX�WR�GR�WKDW��WR�PRYH�VHDPOHVVO\�IURP�RQH�WDVN�WR�DQRWKHUߙ��ZLWKRXW
WKUHDWHQLQJ�WKH�ZKROH�DUUDQJHPHQW�RU�ORVLQJ�VLJKW�RI�WKH�ELJJHU�SLFWXUH�
$� JRRG� VWUXFWXUH� LV� VRPHWKLQJ� \RX� FDQ� WUXVW�� ,W� UHOLHYHV� \RX� IURP� WKH

EXUGHQ�RI�UHPHPEHULQJ�DQG�NHHSLQJ�WUDFN�RI�HYHU\WKLQJ��,I�\RX�FDQ�WUXVW�WKH
V\VWHP��\RX�FDQ�OHW�JR�RI�WKH�DWWHPSW�WR�KROG�HYHU\WKLQJ�WRJHWKHU�LQ�\RXU�KHDG
DQG�\RX�FDQ�VWDUW� IRFXVLQJ�RQ�ZKDW� LV� LPSRUWDQW��7KH�FRQWHQW�� WKH�DUJXPHQW
DQG� WKH� LGHDV�� %\� EUHDNLQJ� GRZQ� WKH� DPRUSKRXV� WDVN� RI� �ZULWLQJߡ D� SDSHUߢ
LQWR�VPDOO�DQG�FOHDUO\�VHSDUDWHG�WDVNV��\RX�FDQ�IRFXV�RQ�RQH�WKLQJ�DW�D�WLPH�
FRPSOHWH�HDFK�LQ�RQH�JR�DQG�PRYH�RQ�WR�WKH�QH[W�RQH��&KDSWHU�������$�JRRG
VWUXFWXUH�HQDEOHV�IORZ��WKH�VWDWH�LQ�ZKLFK�\RX�JHW�VR�FRPSOHWHO\�LPPHUVHG�LQ
\RXU�ZRUN�WKDW�\RX�ORVH�WUDFN�RI�WLPH�DQG�FDQ�MXVW�NHHS�RQ�JRLQJ�DV�WKH�ZRUN
EHFRPHV� HIIRUWOHVV� �&VLNV]HQWPLKDO\L�� ������� 6RPHWKLQJ� OLNH� WKDW� GRHV� QRW
KDSSHQ�E\�FKDQFH�
$V� VWXGHQWV�� UHVHDUFKHUV� DQG� QRQILFWLRQ� ZULWHUV�� ZH� KDYH� VR� PXFK� PRUH

IUHHGRP�WKDQ�RWKHUV�WR�FKRRVH�ZKDW�ZH�ZDQW�WR�VSHQG�RXU�WLPH�RQ��6WLOO��ZH
RIWHQ�VWUXJJOH�WKH�PRVW�ZLWK�SURFUDVWLQDWLRQ�DQG�PRWLYDWLRQ��,W�LV�FHUWDLQO\�QRW
WKH�ODFN�RI�LQWHUHVWLQJ�WRSLFV��EXW�UDWKHU�WKH�HPSOR\PHQW�RI�SUREOHPDWLF�ZRUN
URXWLQHV� WKDW� VHHPV� WR� WDNH� FKDUJH�RI� XV� LQVWHDG�RI� DOORZLQJ�XV� WR� VWHHU� WKH
SURFHVV� LQ� WKH� ULJKW�GLUHFWLRQ��$�JRRG�� VWUXFWXUHG�ZRUNIORZ�SXWV�XV�EDFN� LQ
FKDUJH�DQG�LQFUHDVHV�RXU�IUHHGRP�WR�GR�WKH�ULJKW�WKLQJ�DW�WKH�ULJKW�WLPH�
+DYLQJ� D� FOHDU� VWUXFWXUH� WR�ZRUN� LQ� LV� FRPSOHWHO\� GLIIHUHQW� IURP�PDNLQJ

SODQV� DERXW� VRPHWKLQJ�� ,I� \RX� PDNH� D� SODQ�� \RX� LPSRVH� D� VWUXFWXUH� RQ
\RXUVHOI��LW�PDNHV�\RX�LQIOH[LEOH��7R�NHHS�JRLQJ�DFFRUGLQJ�WR�SODQ��\RX�KDYH
WR� SXVK� \RXUVHOI� DQG� HPSOR\�ZLOOSRZHU��7KLV� LV� QRW� RQO\� GHPRWLYDWLQJ�� EXW
DOVR�XQVXLWDEOH�IRU�DQ�RSHQ�HQGHG�SURFHVV�OLNH�UHVHDUFK��WKLQNLQJ�RU�VWXG\LQJ



LQ�JHQHUDO��ZKHUH�ZH�KDYH� WR� DGMXVW� RXU� QH[W� VWHSV�ZLWK� HYHU\�QHZ� LQVLJKW�
XQGHUVWDQGLQJ�RU�DFKLHYHPHQWߙ��ZKLFK�ZH�LGHDOO\�KDYH�RQ�D�UHJXODU�EDVLV�DQG
QRW�MXVW�DV�DQ�H[FHSWLRQ��(YHQ�WKRXJK�SODQQLQJ�LV�RIWHQ�DW�RGGV�ZLWK�WKH�YHU\
LGHD�RI�UHVHDUFK�DQG�OHDUQLQJ��LW�LV�WKH�PDQWUD�RI�PRVW�VWXG\�JXLGHV�DQG�VHOI�
KHOS� ERRNV� RQ� DFDGHPLF� ZULWLQJ�� +RZ� GR� \RX� SODQ� IRU� LQVLJKW�� ZKLFK�� E\
GHILQLWLRQ��FDQQRW�EH�DQWLFLSDWHG"�,W�LV�D�KXJH�PLVXQGHUVWDQGLQJ�WKDW�WKH�RQO\
DOWHUQDWLYH� WR� SODQQLQJ� LV� DLPOHVV� PHVVLQJ� DURXQG�� 7KH� FKDOOHQJH� LV� WR
VWUXFWXUH�RQHߞV�ZRUNIORZ�LQ�D�ZD\�WKDW�LQVLJKW�DQG�QHZ�LGHDV�FDQ�EHFRPH�WKH
GULYLQJ� IRUFHV� WKDW� SXVK� XV� IRUZDUG�� :H� GR� QRW� ZDQW� WR� PDNH� RXUVHOYHV
GHSHQGHQW� RQ� D� SODQ� WKDW� LV� WKUHDWHQHG� E\� WKH� XQH[SHFWHG�� OLNH� D� QHZ� LGHD�
GLVFRYHU\ߙ��RU�LQVLJKW�
8QIRUWXQDWHO\�� HYHQ� XQLYHUVLWLHV� WU\� WR� WXUQ� VWXGHQWV� LQWR� SODQQHUV�� 6XUH�

SODQQLQJ� ZLOO� JHW� \RX� WKURXJK� \RXU� H[DPV� LI� \RX� VWLFN� WR� WKHP� DQG� SXVK
WKURXJK�� %XW� LW� ZLOO� QRW� PDNH� \RX� DQ� H[SHUW� LQ� WKH� DUW� RI
OHDUQLQJ�ZULWLQJ�QRWH�WDNLQJ� �WKHUH� LV� UHVHDUFK� RQ� WKDW�� FI�� &KDSWHU� �����
3ODQQHUV�DUH�DOVR�XQOLNHO\�WR�FRQWLQXH�ZLWK�WKHLU�VWXGLHV�DIWHU�WKH\�ILQLVK�WKHLU
H[DPLQDWLRQV�� 7KH\� DUH� UDWKHU� JODG� LW� LV� RYHU�� ([SHUWV�� RQ� WKH� RWKHU� KDQG�
ZRXOG�QRW�HYHQ�FRQVLGHU�YROXQWDULO\�JLYLQJ�XS�ZKDW�KDV�DOUHDG\�SURYHG�WR�EH
UHZDUGLQJ� DQG� IXQ�� OHDUQLQJ� LQ� D� ZD\� WKDW� JHQHUDWHV� UHDO� LQVLJKW�� LV
DFFXPXODWLYH�DQG�VSDUNV�QHZ� LGHDV��7KH� IDFW� WKDW�\RX� LQYHVWHG� LQ� WKLV�ERRN
WHOOV�PH�WKDW�\RX�ZRXOG�UDWKHU�EH�DQ�H[SHUW�WKDQ�D�SODQQHU�
$QG� LI�\RX�DUH�D� VWXGHQW� VHHNLQJ�KHOS�ZLWK�\RXU�ZULWLQJ�� WKH�FKDQFHV�DUH

WKDW� \RX� DOUHDG\� DLP� KLJK� WRR�� EHFDXVH� LW� LV� XVXDOO\� WKH� EHVW� VWXGHQWV� ZKR
VWUXJJOH� WKH�PRVW��*RRG� VWXGHQWV�ZUHVWOH�ZLWK� WKHLU� VHQWHQFHV� EHFDXVH� WKH\
FDUH�DERXW� ILQGLQJ� WKH� ULJKW�H[SUHVVLRQ�� ,W� WDNHV� WKHP� ORQJHU� WR� ILQG�D�JRRG
LGHD�WR�ZULWH�DERXW�EHFDXVH�WKH\�NQRZ�IURP�H[SHULHQFH�WKDW� WKH�ILUVW� LGHD�LV
UDUHO\� WKDW� JUHDW� DQG�JRRG�TXHVWLRQV� GR�QRW� IDOO� LQWR� WKHLU� ODSV��7KH\� VSHQG
PRUH�WLPH�LQ�WKH�OLEUDU\�WR�JHW�D�EHWWHU�RYHUYLHZ�RI�WKH�OLWHUDWXUH��ZKLFK�OHDGV
WR� PRUH� UHDGLQJ�� ZKLFK� PHDQV� WKDW� WKH\� KDYH� WR� MXJJOH� PRUH� LQIRUPDWLRQ�
+DYLQJ�UHDG�PRUH�GRHV�QRW�DXWRPDWLFDOO\�PHDQ�KDYLQJ�PRUH�LGHDV��(VSHFLDOO\
LQ� WKH� EHJLQQLQJ�� LW� PHDQV� KDYLQJ� IHZHU� LGHDV� WR� ZRUN� ZLWK�� EHFDXVH� \RX
NQRZ�WKDW�RWKHUV�KDYH�DOUHDG\�WKRXJKW�RI�PRVW�RI�WKHP�
*RRG�VWXGHQWV�DOVR�ORRN�EH\RQG�WKH�REYLRXV��7KH\�SHHN�RYHU�WKH�IHQFHV�RI

WKHLU�RZQ�GLVFLSOLQHVߙ��DQG�RQFH�\RX�KDYH�GRQH�WKDW��\RX�FDQQRW�JR�EDFN�DQG
GR� ZKDW� HYHU\RQH� HOVH� LV� GRLQJ�� HYHQ� LI� \RX� QRZ� PXVW� GHDO� ZLWK
KHWHURJHQHRXV� LGHDV� WKDW� FRPH� ZLWKRXW� D� PDQXDO� RQ� KRZ� WKH\� PLJKW� ILW



WRJHWKHU��$OO�WKDW�PHDQV�LV�WKDW�D�V\VWHP�LV�QHHGHG�WR�NHHS�WUDFN�RI�WKH�HYHU�
LQFUHDVLQJ�SRRO�RI�LQIRUPDWLRQ��ZKLFK�DOORZV�RQH�WR�FRPELQH�GLIIHUHQW�LGHDV
LQ�DQ�LQWHOOLJHQW�ZD\�ZLWK�WKH�DLP�RI�JHQHUDWLQJ�QHZ�LGHDV�
3RRU� VWXGHQWV� GR� QRW� KDYH� DQ\� RI� WKHVH� SUREOHPV��$V� ORQJ� DV� WKH\� VWLFN

ZLWKLQ� WKH�ERXQGDULHV�RI� WKHLU�GLVFLSOLQH�DQG� UHDG�RQO\�DV�PXFK�DV� WKH\�DUH
WROG� WR� �RU� OHVV��� QR� VHULRXV� H[WHUQDO� V\VWHP� LV� UHTXLUHG� DQG�ZULWLQJ� FDQ� EH
GRQH�E\�VWLFNLQJ�ZLWK�WKH�XVXDO�IRUPXODV�RIߡ�KRZ�WR�ZULWH�D�VFLHQWLILF�SDSHUߢ�
,Q� IDFW�� SRRU� VWXGHQWV� RIWHQ� IHHO� PRUH� VXFFHVVIXO� �XQWLO� WKH\� DUH� WHVWHG��
EHFDXVH�WKH\�GRQߞW�H[SHULHQFH�PXFK�VHOI�GRXEW��,Q�SV\FKRORJ\��WKLV�LV�NQRZQ
DV� WKH� 'XQQLQJ�.UXJHU� HIIHFW� �.UXJHU� DQG� 'XQQLQJ�� ������� 3RRU� VWXGHQWV
ODFN�LQVLJKW�LQWR�WKHLU�RZQ�OLPLWDWLRQVߙ��DV�WKH\�ZRXOG�KDYH�WR�NQRZ�DERXW�WKH
YDVW�DPRXQW�RI�NQRZOHGJH�RXW�WKHUH�WR�EH�DEOH�WR�VHH�KRZ�OLWWOH�WKH\�NQRZ�LQ
FRPSDULVRQ��7KDW�PHDQV�WKDW�WKRVH�ZKR�DUH�QRW�YHU\�JRRG�DW�VRPHWKLQJ�WHQG
WR� EH� RYHUO\� FRQILGHQW�� ZKLOH� WKRVH� ZKR� KDYH� PDGH� DQ� HIIRUW� WHQG� WR
XQGHUHVWLPDWH� WKHLU� DELOLWLHV�� 3RRU� VWXGHQWV� DOVR� KDYH� QR� WURXEOH� ILQGLQJ� D
TXHVWLRQ� WR�ZULWH� DERXW�� WKH\� QHLWKHU� ODFN� RSLQLRQV� QRU� WKH� FRQILGHQFH� WKDW
WKH\� KDYH� DOUHDG\� WKRXJKW� WKHP� WKURXJK�� 7KH\� DOVR� ZRQߞW� KDYH� WURXEOH
ILQGLQJ�FRQILUPLQJ�HYLGHQFH�LQ�WKH�OLWHUDWXUH�DV�WKH\�XVXDOO\�ODFN�ERWK�LQWHUHVW
DQG�VNLOO�WR�GHWHFW�DQG�WKLQN�WKURXJK�GLV�FRQILUPLQJ�IDFWV�DQG�DUJXPHQWV�
*RRG�VWXGHQWV��RQ�WKH�RWKHU�KDQG��FRQVWDQWO\�UDLVH�WKH�EDU�IRU�WKHPVHOYHV�DV

WKH\�IRFXV�RQ�ZKDW�WKH\�KDYHQߞW�OHDUQHG�DQG�PDVWHUHG�\HW��7KLV�LV�ZK\�KLJK
DFKLHYHUV�ZKR�KDYH�KDG�D�WDVWH�RI�WKH�YDVW�DPRXQW�RI�NQRZOHGJH�RXW�WKHUH�DUH
OLNHO\�WR�VXIIHU�IURP�ZKDW�SV\FKRORJLVWV�FDOO� LPSRVWHU�V\QGURPH��WKH�IHHOLQJ
WKDW� \RX� DUH� QRW� UHDOO\� XS� WR� WKH� MRE�� HYHQ� WKRXJK�� RI� DOO� SHRSOH�� WKH\� DUH
�&ODQFH�DQG�,PHV�������%UHPV�HW�DO���������7KLV�ERRN� LV� IRU�\RX�� WKH�JRRG
VWXGHQWV��DPELWLRXV�DFDGHPLFV�DQG�FXULRXV�QRQILFWLRQ�ZULWHUV�ZKR�XQGHUVWDQG
WKDW� LQVLJKW� GRHVQߞW� FRPH� HDV\� DQG� WKDW�ZULWLQJ� LV� QRW� RQO\� IRU� SURFODLPLQJ
RSLQLRQV��EXW�WKH�PDLQ�WRRO�WR�DFKLHYH�LQVLJKW�ZRUWK�VKDULQJ�

����������*RRG�6ROXWLRQV�DUH�6LPSOHߙ��DQG�8QH[SHFWHG
7KHUH�LV�QR�QHHG�WR�EXLOG�D�FRPSOH[�V\VWHP�DQG�WKHUH�LV�QR�QHHG�WR�UHRUJDQLVH
HYHU\WKLQJ� \RX� DOUHDG\� KDYH�� <RX� FDQ� VWDUW� ZRUNLQJ� DQG� GHYHORSLQJ� LGHDV
LPPHGLDWHO\�E\�WDNLQJ�VPDUW�QRWHV�
&RPSOH[LW\�LV�DQ�LVVXH��WKRXJK��(YHQ�LI�\RX�GRQߞW�DLP�WR�GHYHORS�D�JUDQG

WKHRU\�DQG�MXVW�ZDQW�WR�NHHS�WUDFN�RI�ZKDW�\RX�UHDG��RUJDQLVH�\RXU�QRWHV�DQG
GHYHORS�\RXU� WKRXJKWV�� \RX�ZLOO� KDYH� WR�GHDO�ZLWK� DQ� LQFUHDVLQJO\� FRPSOH[



ERG\� RI� FRQWHQW�� HVSHFLDOO\� EHFDXVH� LW� LV� QRW� MXVW� DERXW� FROOHFWLQJ� WKRXJKWV�
EXW� DERXW�PDNLQJ� FRQQHFWLRQV� DQG� VSDUNLQJ� QHZ� LGHDV��0RVW� SHRSOH� WU\� WR
UHGXFH�FRPSOH[LW\�E\�VHSDUDWLQJ�ZKDW�WKH\�KDYH�LQWR�VPDOOHU�VWDFNV��SLOHV�RU
VHSDUDWH�IROGHUV��7KH\�VRUW�WKHLU�QRWHV�E\�WRSLFV�DQG�VXE�WRSLFV��ZKLFK�PDNHV
LW�ORRN�OHVV�FRPSOH[��EXW�TXLFNO\�EHFRPHV�YHU\�FRPSOLFDWHG��3OXV��LW�UHGXFHV
WKH� OLNHOLKRRG� RI� EXLOGLQJ� DQG� ILQGLQJ� VXUSULVLQJ� FRQQHFWLRQV� EHWZHHQ� WKH
QRWHV� WKHPVHOYHV�� ZKLFK� PHDQV� D� WUDGH�RII� EHWZHHQ� LWV� XVDELOLW\� DQG
XVHIXOQHVV�
7KDQNIXOO\�� ZH� GRQߞW� KDYH� WR� FKRRVH� EHWZHHQ� XVDELOLW\� DQG� XVHIXOQHVV�

4XLWH�WKH�FRQWUDU\��7KH�EHVW�ZD\�WR�GHDO�ZLWK�FRPSOH[LW\�LV�WR�NHHS�WKLQJV�DV
VLPSOH�DV�SRVVLEOH�DQG�WR�IROORZ�D�IHZ�EDVLF�SULQFLSOHV��7KH�VLPSOLFLW\�RI�WKH
VWUXFWXUH� DOORZV� FRPSOH[LW\� WR� EXLOG� XS� ZKHUH� ZH� ZDQW� LW�� RQ� WKH� FRQWHQW
OHYHO�� 7KHUH� LV� TXLWH� H[WHQVLYH� HPSLULFDO� DQG� ORJLFDO� UHVHDUFK� RQ� WKLV
SKHQRPHQRQ��IRU�DQ�RYHUYLHZ��FI��6XOO�DQG�(LVHQKDUGW���������7DNLQJ�VPDUW
QRWHV�LV�DV�VLPSOH�DV�LW�JHWV�
$QRWKHU�LWHP�RI�JRRG�QHZV�UHJDUGV�WKH�DPRXQW�RI�WLPH�DQG�HIIRUW�\RX�KDYH

WR�SXW�LQWR�JHWWLQJ�VWDUWHG��(YHQ�WKRXJK�\RX�ZLOO�FKDQJH�FRQVLGHUDEO\�WKH�ZD\
\RX� UHDG�� WDNH� QRWHV� DQG�ZULWH�� WKHUH� LV� DOPRVW� QR� SUHSDUDWLRQ� WLPH� QHHGHG
�H[FHSW� IRU� XQGHUVWDQGLQJ� WKH� SULQFLSOH� DQG� LQVWDOOLQJ� RQH� RU� WZR� IUHH
SURJUDPV��� ,W� LV� QRW� DERXW� UHGRLQJ� ZKDW� \RX� KDYH� GRQH� EHIRUH�� EXW� DERXW
FKDQJLQJ� WKH� ZD\� RI� ZRUNLQJ� IURP� QRZ� RQ�� 7KHUH� LV� UHDOO\� QR� QHHG� WR
UHRUJDQLVH� DQ\WKLQJ� \RX� DOUHDG\� KDYH�� -XVW� GHDO� ZLWK� WKLQJV� GLIIHUHQWO\� WKH
PRPHQW�\RX�KDYH�WR�GHDO�ZLWK�WKHP�DQ\ZD\�
7KHUH�LV�PRUH�JRRG�QHZV��7KHUH�LV�QR�QHHG�WR�UHLQYHQW�WKH�ZKHHO��:H�RQO\

QHHG�WR�FRPELQH�WZR�ZHOO�NQRZQ�DQG�SURYHQ�LGHDV��7KH�ILUVW�LGHD�OLHV�DW�WKH
KHDUW�RI�WKLV�ERRN�DQG�LV�WKH�WHFKQLTXH�RI�WKH�VLPSOH�VOLS�ER[��,�ZLOO�H[SODLQ
WKH� SULQFLSOH� RI� WKLV� V\VWHP� LQ� WKH� QH[W� FKDSWHU� DQG� VKRZ� KRZ� LW� FDQ� EH
LPSOHPHQWHG� LQ� WKH� HYHU\GD\� URXWLQHV� RI� VWXGHQWV�� DFDGHPLFV� RU� QRQILFWLRQ
ZULWHUV��7KDQNIXOO\��WKHUH�DUH�GLJLWDO�YHUVLRQV�IRU�DOO�PDMRU�RSHUDWLQJ�V\VWHPV
DYDLODEOH�� EXW� LI� \RX� SUHIHU�� \RX� FDQ� DOVR� XVH� SHQ� DQG� SDSHU�� ,Q� WHUPV� RI
SURGXFWLYLW\�DQG�HDVH��\RX�ZLOO�VWLOO�HDVLO\�VXUSDVV�WKRVH�ZKR�DUH�WDNLQJ�QRW�
VR�VPDUW�QRWHV�
7KH�VHFRQG�LGHD�LV�HTXDOO\�LPSRUWDQW��(YHQ�WKH�EHVW�WRRO�ZLOO�QRW�LPSURYH

\RXU� SURGXFWLYLW\� FRQVLGHUDEO\� LI� \RX� GRQߞW� FKDQJH� \RXU� GDLO\� URXWLQHV� WKH
WRRO�LV�HPEHGGHG�LQ��MXVW�DV�WKH�IDVWHVW�FDU�ZRQߞW�KHOS�\RX�PXFK�LI�\RX�GRQߞW
KDYH�SURSHU�URDGV�WR�GULYH�LW�RQ��/LNH�HYHU\�FKDQJH�LQ�EHKDYLRXU��D�FKDQJH�LQ



ZRUNLQJ�KDELWV�PHDQV�JRLQJ� WKURXJK�D�SKDVH�ZKHUH�\RX�DUH�GUDZQ�EDFN� WR
\RXU�ROG�ZD\V��7KH�QHZ�ZD\�RI�ZRUNLQJ�PLJKW�IHHO�DUWLILFLDO�DW�ILUVW�DQG�QRW
QHFHVVDULO\�OLNH�ZKDW�\RX�LQWXLWLYHO\�ZRXOG�GR��7KDW�LV�QRUPDO��%XW�DV�VRRQ�DV
\RX�JHW�XVHG�WR�WDNLQJ�VPDUW�QRWHV��LW�ZLOO�IHHO�VR�PXFK�PRUH�QDWXUDO�WKDW�\RX
ZLOO�ZRQGHU�KRZ�\RX�ZHUH�HYHU�DEOH� WR�JHW�DQ\WKLQJ�GRQH�EHIRUH��5RXWLQHV
UHTXLUH� VLPSOH�� UHSHDWDEOH� WDVNV� WKDW� FDQ� EHFRPH� DXWRPDWLF� DQG� ILW� WRJHWKHU
VHDPOHVVO\� �FI��0DWD�� 7RGG�� DQG� /LSSNH�� ������� 2QO\� ZKHQ� DOO� WKH� UHODWHG
ZRUN� EHFRPHV� SDUW� RI� DQ� RYHUDUFKLQJ� DQG� LQWHUORFNHG� SURFHVV�� ZKHUH� DOO
ERWWOHQHFNV� DUH� UHPRYHG�� FDQ� VLJQLILFDQW� FKDQJH� WDNH� SODFH� �ZKLFK� LV� ZK\
QRQH� RI� WKH� W\SLFDO� ����PLQG�EORZLQJߡ WRROV� WR� LPSURYH� \RXU� SURGXFWLYLW\ߢ
WLSV�\RX�FDQ�ILQG�DOO�RYHU�WKH�LQWHUQHW�ZLOO�HYHU�EH�RI�PXFK�KHOS��
7KH� LPSRUWDQFH�RI�DQ�RYHUDUFKLQJ�ZRUNIORZ�LV� WKH�JUHDW� LQVLJKW�RI�'DYLG

$OOHQߞV� �HWWLQJ*ߡ 7KLQJV� 'RQHߢ� �$OOHQ�� ������� 7KHUH� DUH� IHZ� VHULRXV
NQRZOHGJH�ZRUNHUV�OHIW�ZKR�KDYHQߞW�KHDUG�RIߢ'7*ߡ��DQG�WKDW�LV�IRU�D�JRRG
UHDVRQ��,W�ZRUNV��7KH�SULQFLSOH�RI�*7'�LV�WR�FROOHFW�HYHU\WKLQJ�WKDW�QHHGV�WR
EH� WDNHQ� FDUH� RI� LQ� RQH� SODFH� DQG� SURFHVV� LW� LQ� D� VWDQGDUGLVHG� ZD\�� 7KLV
GRHVQߞW�QHFHVVDULO\�PHDQ�WKDW�ZH�DFWXDOO\�GR�HYHU\WKLQJ�ZH�RQFH�LQWHQGHG�WR
GR��EXW�LW�IRUFHV�XV�WR�PDNH�FOHDU�FKRLFHV�DQG�UHJXODUO\�FKHFN�LI�RXU�WDVNV�VWLOO
ILW�LQWR�WKH�ELJJHU�SLFWXUH��2QO\�LI�ZH�NQRZ�WKDW�HYHU\WKLQJ�LV�WDNHQ�FDUH�RI�
IURP�WKH�LPSRUWDQW�WR�WKH�WULYLDO��FDQ�ZH�OHW�JR�DQG�IRFXV�RQ�ZKDW�LV�ULJKW�LQ
IURQW� RI� XV�� 2QO\� LI� QRWKLQJ� HOVH� LV� OLQJHULQJ� LQ� RXU� ZRUNLQJ� PHPRU\� DQG
WDNLQJ� XS� YDOXDEOH�PHQWDO� UHVRXUFHV� FDQ�ZH� H[SHULHQFH�ZKDW� $OOHQ� FDOOV� D
���WKH�VWDWH�ZKHUH�ZH�FDQ�IRFXV�RQ�WKH�ZRUN�ULJKW�LQ�IURQW�RIߢPLQG�OLNH�ZDWHUߡ
XV�ZLWKRXW�JHWWLQJ�GLVWUDFWHG�E\�FRPSHWLQJ�WKRXJKWV��7KH�SULQFLSOH�LV�VLPSOH
EXW�KROLVWLF�� ,W� LV�QRW�D�TXLFN� IL[�RU�D� IDQF\� WRRO�� ,W�GRHVQߞW�GR� WKH�ZRUN� IRU
\RX��%XW�LW�GRHV�SURYLGH�D�VWUXFWXUH�IRU�RXU�HYHU\GD\�ZRUN�WKDW�GHDOV�ZLWK�WKH
IDFW� WKDW�PRVW�GLVWUDFWLRQV�GR�QRW�FRPH�VR�PXFK�IURP�RXU�HQYLURQPHQW��EXW
RXU�RZQ�PLQGV�
8QIRUWXQDWHO\��'DYLG�$OOHQߞV�WHFKQLTXH�FDQQRW�VLPSO\�EH�WUDQVIHUUHG�WR�WKH

WDVN� RI� LQVLJKWIXO� ZULWLQJ�� 7KH� ILUVW� UHDVRQ� LV� WKDW� *7'� UHOLHV� RQ� FOHDUO\
GHILQHG� REMHFWLYHV�� ZKHUHDV� LQVLJKW� FDQQRW� EH� SUHGHWHUPLQHG� E\� GHILQLWLRQ�
:H�XVXDOO\�VWDUW�ZLWK�UDWKHU�YDJXH�LGHDV�WKDW�DUH�ERXQG�WR�FKDQJH�XQWLO�WKH\
EHFRPH� FOHDUHU� LQ� WKH� FRXUVH� RI� RXU� UHVHDUFK� �FI�� $KUHQV�� ������ ���I���
:ULWLQJ�WKDW�DLPV�DW�LQVLJKW�PXVW�WKHUHIRUH�EH�RUJDQLVHG�LQ�D�PXFK�PRUH�RSHQ
PDQQHU��7KH�RWKHU� UHDVRQ� LV� WKDW�*7'�UHTXLUHV�SURMHFWV� WR�EH�EURNHQ�GRZQ
LQWR�VPDOOHU��FRQFUHWHߡ�QH[W�VWHSV�2ߢ�I�FRXUVH��LQVLJKWIXO�ZULWLQJ�RU�DFDGHPLF



ZRUN�LV�DOVR�GRQH�RQH�VWHS�DW�D�WLPH��EXW�WKHVH�DUH�PRVW�RIWHQ�WRR�VPDOO�WR�EH
ZRUWK� ZULWLQJ� GRZQ� �ORRNLQJ� XS� D� IRRWQRWH�� UHUHDGLQJ� D� FKDSWHU�� ZULWLQJ� D
SDUDJUDSK�� RU� WRR� JUDQG� WR� EH� ILQLVKHG� LQ� RQH� JR�� ,W� LV� DOVR� GLIILFXOW� WR
DQWLFLSDWH�ZKLFK�VWHS�KDV�WR�EH�WDNHQ�DIWHU�WKH�QH[W�RQH��<RX�PLJKW�QRWLFH�D
IRRWQRWH��ZKLFK�\RX�FKHFN�TXLFNO\�RQ��<RX�WU\�WR�XQGHUVWDQG�D�SDUDJUDSK�DQG
QHHG� WR� ORRN� XS� VRPHWKLQJ� IRU� FODULILFDWLRQ�� <RX�PDNH� D� QRWH�� JR� EDFN� WR
UHDGLQJ�DQG�WKHQ�MXPS�XS�WR�ZULWH�GRZQ�D�VHQWHQFH�WKDW�IRUPHG�LWVHOI�LQ�\RXU
PLQG�
:ULWLQJ�LV�QRW�D�OLQHDU�SURFHVV��:H�FRQVWDQWO\�KDYH�WR�MXPS�EDFN�DQG�IRUWK

EHWZHHQ� GLIIHUHQW� WDVNV�� ,W� ZRXOGQߞW� PDNH� DQ\� VHQVH� WR� PLFURPDQDJH
RXUVHOYHV� RQ� WKDW� OHYHO�� =RRPLQJ� RXW� WR� WKH� ELJJHU� SLFWXUH� GRHV� QRW� UHDOO\
KHOS��HLWKHU��EHFDXVH�WKHQ�ZH�KDYH�QH[W�VWHSV�OLNHߡ�ZULWLQJ�D�SDJH�7ߢ�KDW�GRHV
QRW� UHDOO\� KHOS�ZLWK� QDYLJDWLQJ� WKH� WKLQJV� \RX� KDYH� WR� GR� WR�ZULWH� D� SDJH�
RIWHQ�D�ZKROH�EXQFK�RI�RWKHU�WKLQJV�WKDW�FDQ�WDNH�DQ�KRXU�RU�D�PRQWK��2QH�KDV
WR�QDYLJDWH�PRVWO\�E\�VLJKW��7KHVH�DUH�SUREDEO\�WKH�UHDVRQV�ZK\�*7'�QHYHU
UHDOO\�FDXJKW�RQ� LQ�DFDGHPLD��DOWKRXJK� LW� LV�YHU\�VXFFHVVIXO� LQ�EXVLQHVV�DQG
KDV�D�JRRG�UHSXWDWLRQ�DPRQJ�WKH�VHOI�HPSOR\HG�
:KDW�ZH�FDQ�WDNH�IURP�$OOHQ�DV�DQ�LPSRUWDQW�LQVLJKW�LV�WKDW�WKH�VHFUHW�WR�D

VXFFHVVIXO�RUJDQL]DWLRQ�OLHV�LQ�WKH�KROLVWLF�SHUVSHFWLYH��(YHU\WKLQJ�QHHGV�WR�EH
WDNHQ�FDUH�RI��RWKHUZLVH�WKH�QHJOHFWHG�ELWV�ZLOO�QDJ�XV�XQWLO� WKH�XQLPSRUWDQW
WDVNV�EHFRPH�XUJHQW��(YHQ�WKH�EHVW�WRROV�ZRQߞW�PDNH�PXFK�RI�D�GLIIHUHQFH�LI
WKH\� DUH� XVHG� LQ� LVRODWLRQ�� 2QO\� LI� WKH\� DUH� HPEHGGHG� LQ� D� ZHOO�FRQFHLYHG
ZRUNLQJ�SURFHVV� FDQ� WKH� WRROV�SOD\�RXW� WKHLU� VWUHQJWKV��7KHUH� LV�QR�SRLQW� LQ
KDYLQJ�JUHDW�WRROV�LI�WKH\�GRQߞW�ILW�WRJHWKHU�
:KHQ� LW� FRPHV� WR� ZULWLQJ�� HYHU\WKLQJ�� IURP� UHVHDUFK� WR� SURRIUHDGLQJ�� LV

FORVHO\�FRQQHFWHG��$OO�WKH�OLWWOH�VWHSV�PXVW�EH�OLQNHG�LQ�D�ZD\�WKDW�ZLOO�HQDEOH
\RX� WR� JR� VHDPOHVVO\� IURP� RQH� WDVN� WR� DQRWKHU�� EXW� VWLOO� EH� NHSW� VHSDUDWH
HQRXJK� WR� HQDEOH� XV� WR� IOH[LEO\� GR� ZKDW� QHHGV� WR� EH� GRQH� LQ� DQ\� JLYHQ
VLWXDWLRQ��$QG�WKLV�LV�WKH�RWKHU�LQVLJKW�RI�'DYLG�$OOHQ��2QO\�LI�\RX�FDQ�WUXVW
\RXU� V\VWHP��RQO\� LI�\RX� UHDOO\�NQRZ� WKDW� HYHU\WKLQJ�ZLOO�EH� WDNHQ�FDUH�RI�
ZLOO�\RXU�EUDLQ�OHW�JR�DQG�OHW�\RX�IRFXV�RQ�WKH�WDVN�DW�KDQG�
7KDW� LV� ZK\� ZH� QHHG� D� QRWH�WDNLQJ� V\VWHP� WKDW� LV� DV� FRPSUHKHQVLYH� DV

*7'��EXW�RQH�WKDW�LV�VXLWDEOH�IRU�WKH�RSHQ�HQGHG�SURFHVV�RI�ZULWLQJ��OHDUQLQJ
DQG�WKLQNLQJ��(QWHU�WKH�VOLS�ER[�

����������7KH�6OLS�ER[



,W� LV� WKH� ����V�� VRPHZKHUH� LQ� *HUPDQ\�� $PRQJ� WKH� VWDII� RI� D� *HUPDQ
DGPLQLVWUDWLRQ�RIILFH�LV�WKH�VRQ�RI�D�EUHZHU��+LV�QDPH�LV�1LNODV�/XKPDQQ��+H
ZHQW� WR� ODZ�VFKRRO��EXW�KH�KDV�FKRVHQ� WR�EH�D�SXEOLF� VHUYDQW��DV�KH�GLG�QRW
OLNH�WKH�LGHD�RI�KDYLQJ�WR�ZRUN�IRU�PXOWLSOH�FOLHQWV��)XOO\�DZDUH�KH�LV�DOVR�QRW
VXLWHG� IRU� D� FDUHHU� LQ� DGPLQLVWUDWLRQ�� DV� LW� LQYROYHV� D� ORW� RI� VRFLDOL]LQJ�� KH
H[FXVHV�KLPVHOI� HYHU\�GD\�DIWHU�KLV����� VKLIW� DQG�JRHV�KRPH� WR�GR�ZKDW�KH
OLNHG� PRVW�� UHDGLQJ� DQG� IROORZLQJ� KLV� GLYHUVH� LQWHUHVWV� LQ� SKLORVRSK\�
RUJDQL]DWLRQDO�WKHRU\�DQG�VRFLRORJ\�
:KHQHYHU� KH� HQFRXQWHUHG� VRPHWKLQJ� UHPDUNDEOH� RU� KDG� D� WKRXJKW� DERXW

ZKDW� KH� UHDG�� KH�PDGH� D� QRWH��1RZ��PDQ\� SHRSOH� UHDG� LQ� WKH� HYHQLQJ� DQG
IROORZ� WKHLU� LQWHUHVWV�� DQG� VRPH� HYHQ� WDNH� QRWHV��%XW� IRU� YHU\� IHZ� LV� LW� WKH
SDWK�WR�VRPHWKLQJ�DV�H[WUDRUGLQDU\�DV�/XKPDQQߞV�FDUHHU�
$IWHU�FROOHFWLQJ�QRWHV�IRU�D�ZKLOH�LQ�WKH�ZD\�PRVW�SHRSOH�GR��FRPPHQWLQJ

LQ� WKH�PDUJLQV�RI� D� WH[W� RU� FROOHFWLQJ�KDQGZULWWHQ�QRWHV�E\� WRSLF��/XKPDQQ
UHDOLVHG�KLV�QRWH�WDNLQJ�ZDV�QRW�OHDGLQJ�DQ\ZKHUH��6R�KH�WXUQHG�QRWH�WDNLQJ
RQ� LWV� KHDG�� ,QVWHDG�RI� DGGLQJ�QRWHV� WR� H[LVWLQJ� FDWHJRULHV�RU� WKH� UHVSHFWLYH
WH[WV��KH�ZURWH�WKHP�DOO�RQ�VPDOO�SLHFHV�RI�SDSHU��SXW�D�QXPEHU�LQ�WKH�FRUQHU
DQG�FROOHFWHG�WKHP�LQ�RQH�SODFH��WKH�VOLS�ER[�
+H� VRRQ� GHYHORSHG� QHZ� FDWHJRULHV� RI� WKHVH� QRWHV�� +H� UHDOLVHG� WKDW� RQH

LGHD��RQH�QRWH�ZDV�RQO\�DV�YDOXDEOH�DV�LWV�FRQWH[W��ZKLFK�ZDV�QRW�QHFHVVDULO\
WKH�FRQWH[W�LW�ZDV�WDNHQ�IURP��6R�KH�VWDUWHG�WR�WKLQN�DERXW�KRZ�RQH�LGHD�FRXOG
UHODWH�DQG�FRQWULEXWH� WR�GLIIHUHQW�FRQWH[WV�� -XVW�DPDVVLQJ�QRWHV� LQ�RQH�SODFH
ZRXOG�QRW� OHDG� WR�DQ\WKLQJ�RWKHU� WKDQ�D�PDVV�RI�QRWHV��%XW�KH�FROOHFWHG�KLV
QRWHV� LQ� KLV� VOLS�ER[� LQ� VXFK� D�ZD\� WKDW� WKH� FROOHFWLRQ� EHFDPH�PXFK�PRUH
WKDQ�WKH�VXP�RI�LWV�SDUWV��+LV�VOLS�ER[�EHFDPH�KLV�GLDORJXH�SDUWQHU��PDLQ�LGHD
JHQHUDWRU�DQG�SURGXFWLYLW\�HQJLQH��,W�KHOSHG�KLP�WR�VWUXFWXUH�DQG�GHYHORS�KLV
WKRXJKWV��$QG�LW�ZDV�IXQ�WR�ZRUN�ZLWKߙ��EHFDXVH�LW�ZRUNHG�
$QG�LW�OHG�KLP�WR�HQWHU�DFDGHPLD��2QH�GD\��KH�SXW�VRPH�RI�WKHVH�WKRXJKWV

WRJHWKHU�LQWR�D�PDQXVFULSW�DQG�KDQGHG�LW�RYHU�WR�+HOPXW�6FKHOVN\��RQH�RI�WKH
PRVW� LQIOXHQWLDO� VRFLRORJLVWV� LQ�*HUPDQ\��6FKHOVN\� WRRN� LW�KRPH�� UHDG�ZKDW
WKLV�DFDGHPLF�RXWVLGHU�KDG�ZULWWHQ�DQG�FRQWDFWHG�/XKPDQQ��+H�VXJJHVWHG�WKDW
KH�VKRXOG�EHFRPH�D�SURIHVVRU�RI�VRFLRORJ\�LQ�WKH�QHZO\�IRXQGHG�8QLYHUVLW\
RI� %LHOHIHOG�� $V� DWWUDFWLYH� DQG� SUHVWLJLRXV� DV� WKLV� SRVLWLRQ� ZDV�� /XKPDQQ
ZDVQߞW�D�VRFLRORJLVW��+H�GLGQߞW�KDYH� WKH�IRUPDO�TXDOLILFDWLRQV�UHTXLUHG�HYHQ
WR� EHFRPH� DQ� DVVLVWDQW� IRU� D� VRFLRORJ\� SURIHVVRU� LQ� *HUPDQ\�� +H� KDGQߞW
ZULWWHQ� D�KDELOLWDWLRQ�� WKH�KLJKHVW� DFDGHPLF�TXDOLILFDWLRQ� LQ�PDQ\�(XURSHDQ



FRXQWULHV��ZKLFK�LV�EDVHG�RQ�WKH�VHFRQG�ERRN�DIWHU�WKH�GRFWRUDO�WKHVLV��+H�KDG
QHYHU� KHOG� D� GRFWRUDWH� RU� HYHQ� REWDLQHG� D� VRFLRORJ\� GHJUHH�� 0RVW� SHRSOH
ZRXOG�WDNH�WKH�RIIHU�DV�D�KXJH�FRPSOLPHQW��EXW�SRLQW�RXW�WKH�LPSRVVLELOLW\�RI
LW�DQG�PRYH�RQ�
1RW�/XKPDQQ��+H�WXUQHG�WR�KLV�VOLS�ER[�DQG�ZLWK�LWV�KHOS�KH�SXW�WRJHWKHU�D

GRFWRUDO� WKHVLV�DQG� WKH�KDELOLWDWLRQ� WKHVLV� LQ� OHVV� WKDQ�D�\HDUߙ��ZKLOH� WDNLQJ
FODVVHV� LQ� VRFLRORJ\�� 6KRUWO\� DIWHU�� LQ� ������ KH� ZDV� FKRVHQ� WR� EHFRPH
SURIHVVRU�RI� VRFLRORJ\�DW� WKH�8QLYHUVLW\�RI�%LHOHIHOGߙ�� D�SRVLWLRQ�KH�ZRXOG
KROG�IRU�WKH�UHVW�RI�KLV�OLIH�
,Q�*HUPDQ\��D�SURIHVVRU�WUDGLWLRQDOO\�VWDUWV�ZLWK�D�SXEOLF�OHFWXUH�SUHVHQWLQJ

KLV� RU� KHU� SURMHFWV�� DQG� /XKPDQQ�� WRR�� ZDV� DVNHG� ZKDW� KLV� PDLQ� UHVHDUFK
SURMHFW� ZLOO� EH�� +LV� DQVZHU� ZRXOG� EHFRPH� IDPRXV�� +H� ODFRQLFDOO\� VWDWHG�
��SURMHFW\0ߡ� WKHRU\�RI�VRFLHW\��'XUDWLRQ�����\HDUV��&RVWV��]HURߢ� �/XKPDQQ�
�����������,Q�VRFLRORJ\��Dߡ�WKHRU\�RI�VRFLHW\ߢ�LV�WKH�PRWKHU�RI�DOO�SURMHFWV�
:KHQ�KH�ILQLVKHG�WKH�ILQDO�FKDSWHU��DOPRVW�H[DFWO\����DQG�D�KDOI�\HDUV�ODWHU�

DV� D� WZR�YROXPH� ERRN� ZLWK� WKH� WLWOH� �7KHߡ 6RFLHW\� RI� 6RFLHW\ߢ� �������� LW
VWLUUHG�XS� WKH� VFLHQWLILF�FRPPXQLW\�>�@� ,W�ZDV� D� UDGLFDO� QHZ� WKHRU\� WKDW� QRW
RQO\� FKDQJHG� VRFLRORJ\�� EXW� VWLUUHG� KHDWHG� GLVFXVVLRQV� LQ� SKLORVRSK\�
HGXFDWLRQ��SROLWLFDO�WKHRU\�DQG�SV\FKRORJ\�DV�ZHOO��1RW�HYHU\RQH�ZDV�DEOH�WR
IROORZ� WKH� GLVFXVVLRQV�� WKRXJK�� :KDW� KH� GLG� ZDV� XQXVXDOO\� VRSKLVWLFDWHG�
YHU\�GLIIHUHQW�DQG�KLJKO\�FRPSOH[��7KH�FKDSWHUV�ZHUH�SXEOLVKHG�LQGLYLGXDOO\�
HDFK�ERRN�GLVFXVVLQJ�RQH�VRFLDO�V\VWHP��+H�ZURWH�RQ�ODZ��SROLWLFV��HFRQRP\�
FRPPXQLFDWLRQ��DUW��HGXFDWLRQ��HSLVWHPRORJ\ߙ��DQG�HYHQ�ORYH�
,Q� ���\HDUV�� KH� SXEOLVKHG����ERRNV� DQG�KXQGUHGV� RI� DUWLFOHV�� WUDQVODWLRQV

QRW�LQFOXGHG��0DQ\�EHFDPH�FODVVLFV�LQ�WKHLU�UHVSHFWLYH�ILHOGV��(YHQ�DIWHU�KLV
GHDWK�� DERXW� KDOI� D� GR]HQ� PRUH� ERRNV� RQ� GLYHUVH� VXEMHFWV� OLNH� UHOLJLRQ�
HGXFDWLRQ�RU�SROLWLFV�ZHUH�SXEOLVKHG�LQ�KLV�QDPHߙ��EDVHG�RQ�DOPRVW�ILQLVKHG
PDQXVFULSWV�O\LQJ�DURXQG�LQ�KLV�RIILFH��7KHUH�DUH�PRUH�WKDQ�D�IHZ�FROOHDJXHV
,�NQRZ�ZKR�ZRXOG�JLYH�D� ORW� WR�EH�DV�SURGXFWLYH� LQ� WKHLU�ZKROH� OLIHWLPH�DV
/XKPDQQ�ZDV�DIWHU�KLV�GHDWK�
:KLOH�VRPH�FDUHHU�RULHQWHG�DFDGHPLFV�WU\�WR�VTXHH]H�DV�PDQ\�SXEOLFDWLRQV

RXW� RI� RQH� LGHD� DV� SRVVLEOH�� /XKPDQQ� VHHPHG� WR� GR� WKH� RSSRVLWH�� +H
FRQVWDQWO\� JHQHUDWHG�PRUH� LGHDV� WKDQ� KH�ZDV� DEOH� WR�ZULWH� GRZQ��+LV� WH[WV
UHDG� DV� LI� KH� LV� WU\LQJ� WR� VTXHH]H� DV� PXFK� LQVLJKW� DQG� DV� PDQ\� LGHDV� DV
SRVVLEOH�LQWR�RQH�SXEOLFDWLRQ�



:KHQ� KH� ZDV� DVNHG� LI� KH� PLVVHG� DQ\WKLQJ� LQ� KLV� OLIH�� KH� IDPRXVO\
DQVZHUHG�V�PRUH�WLPH��7KH�RQO\�WKLQJ�WKDW�UHDOO\�LV�DߞI�,�ZDQW�VRPHWKLQJ��LW,ߡ�
QXLVDQFH�LV�WKH�ODFN�RI�WLPHߢ���/XKPDQQ��%DHFNHU��DQG�6WDQLW]HN������������
$QG�ZKLOH� VRPH� DFDGHPLFV� OHW� WKHLU� DVVLVWDQWV� GR� WKH�PDLQ�ZRUN�RU� KDYH� D
WHDP� WKDW� LV� ZULWLQJ� WKH� SDSHUV� WR� ZKLFK� WKH\� DGG� WKHLU� QDPHV�� /XKPDQQ
UDUHO\�KDG�DQ\�DVVLVWDQFH�DW�DOO��7KH�ODVW�DVVLVWDQW�ZKR�ZRUNHG�IRU�KLP�VZRUH
EOLQG� WKDW� WKH�RQO\�KHOS�KH�ZDV�DEOH� WR�JLYH�ZDV� WR� VSRW� D� IHZ� W\SRV� LQ�KLV
PDQXVFULSWV� KHUH� DQG� WKHUH�� /XKPDQQߞV� RQO\� UHDO� KHOS� ZDV� D� KRXVHNHHSHU
ZKR�FRRNHG�IRU�KLP�DQG�KLV�FKLOGUHQ�GXULQJ�WKH�ZHHN��QRW�WKDW�H[WUDRUGLQDU\
FRQVLGHULQJ�KH�KDG�WR�UDLVH�WKUHH�FKLOGUHQ�RQ�KLV�RZQ�DIWHU�KLV�ZLIH�GLHG�HDUO\�
)LYH�ZDUP�PHDOV�D�ZHHN�RI�FRXUVH�GR�QRW�H[SODLQ�WKH�SURGXFWLRQ�RI�URXJKO\
���LQIOXHQWLDO�ERRNV�DQG�FRXQWOHVV�DUWLFOHV�
$IWHU� GRLQJ� H[WHQVLYH� UHVHDUFK� RQ� /XKPDQQߞV� ZRUNIORZ�� WKH� *HUPDQ

VRFLRORJLVW�-RKDQQHV�)�.��6FKPLGW�FRQFOXGHG�KLV�SURGXFWLYLW\�FRXOG�RQO\�EH
H[SODLQHG� E\� KLV� XQLTXH� ZRUNLQJ� WHFKQLTXH� �6FKPLGW� ������ ������ 7KDW
WHFKQLTXH�KDV�QHYHU�EHHQ�D�VHFUHWߙ��/XKPDQQ�ZDV�DOZD\V�RSHQ�DERXW�LW��+H
UHJXODUO\�PHQWLRQHG�WKH�VOLS�ER[�DV�WKH�UHDVRQ�IRU�KLV�SURGXFWLYLW\��)URP�DV
HDUO\�DV�������KLV�VWDQGDUG�DQVZHU�WR�WKH�TXHVWLRQ�RI�KRZ�DQ\RQH�FRXOG�EH�VR
SURGXFWLYH�ZDV���RI�FRXUVH��GR�QRW�WKLQN�HYHU\WKLQJ�E\�P\VHOI��,W�KDSSHQV,ߡ�
PDLQO\�ZLWKLQ� WKH� VOLS�ER[ߢ� �/XKPDQQ��%DHFNHU�� DQG�6WDQLW]HN� ������ �����
%XW� IHZ� JDYH� WKH� VOLS�ER[� DQG� WKH� ZD\� KH� ZRUNHG� ZLWK� LW� D� FORVHU� ORRN�
GLVPLVVLQJ�KLV�H[SODQDWLRQ�DV�WKH�PRGHVW�XQGHUVWDWHPHQW�RI�D�JHQLXV�
+LV� SURGXFWLYLW\� LV�� RI� FRXUVH�� LPSUHVVLYH�� %XW� ZKDW� LV� HYHQ� PRUH

LPSUHVVLYH� WKDQ� WKH�VKHHU�QXPEHU�RI�SXEOLFDWLRQV�RU� WKH�RXWVWDQGLQJ�TXDOLW\
RI�KLV�ZULWLQJ�LV�WKH�IDFW�WKDW�KH�VHHPHG�WR�DFKLHYH�DOO�WKLV�ZLWK�DOPRVW�QR�UHDO
HIIRUW��+H�QRW�RQO\�VWUHVVHG�WKDW�KH�QHYHU�IRUFHG�KLPVHOI�WR�GR�VRPHWKLQJ�KH
GLGQߞW� IHHO� OLNH�� KH� HYHQ� VDLG�� �,ߡ RQO\�GR�ZKDW� LV� HDV\�� ,� RQO\�ZULWH�ZKHQ� ,
LPPHGLDWHO\�NQRZ�KRZ�WR�GR�LW��,I�,�IDOWHU�IRU�D�PRPHQW��,�SXW�WKH�PDWWHU�DVLGH
DQG�GR�VRPHWKLQJ�HOVHߢ���/XKPDQQ�HW�DO������������I��>�@
8QWLO� UHFHQWO\�� DOPRVW� QR�RQH� UHDOO\� VHHPHG� WR�EHOLHYH� LW��:H�DUH� VWLOO� VR

XVHG�WR�WKH�LGHD�WKDW�D�JUHDW�RXWFRPH�UHTXLUHV�JUHDW�HIIRUW�WKDW�ZH�WHQG�QRW�WR
EHOLHYH� WKDW� D� VLPSOH� FKDQJH� LQ� RXU�ZRUN� URXWLQHV� FRXOG� QRW� RQO\�PDNH� XV
PRUH�SURGXFWLYH��EXW�WKH�ZRUN�DOVR�PRUH�IXQ��%XW�GRHVQߞW�LW�PDNH�PXFK�PRUH
VHQVH�WKDW�WKH�LPSUHVVLYH�ERG\�RI�ZRUN�ZDV�SURGXFHG�QRW�LQ�VSLWH�RI�WKH�IDFW
KH� QHYHU� PDGH� KLPVHOI� GR� DQ\WKLQJ� KH� GLGQߞW� IHHO� OLNH�� EXW� EHFDXVH� RI� LW"



(YHQ�KDUG�ZRUN�FDQ�EH�IXQ�DV�ORQJ�DV�LW�LV�DOLJQHG�ZLWK�RXU�LQWULQVLF�JRDOV�DQG
ZH�IHHO� LQ�FRQWURO��7KH�SUREOHPV�DULVH�ZKHQ�ZH�VHW�XS�RXU�ZRUN�LQ�VXFK�DQ
LQIOH[LEOH� ZD\� WKDW� ZH� FDQߞW� DGMXVW� LW� ZKHQ� WKLQJV� FKDQJH� DQG� EHFRPH
DUUHVWHG�LQ�D�SURFHVV�WKDW�VHHPV�WR�GHYHORS�D�OLIH�RI�LWV�RZQ�
7KH� EHVW� ZD\� WR� PDLQWDLQ� WKH� IHHOLQJ� RI� EHLQJ� LQ� FRQWURO� LV� WR� VWD\� LQ

FRQWURO��$QG�WR�VWD\�LQ�FRQWURO��LW
V�EHWWHU�WR�NHHS�\RXU�RSWLRQV�RSHQ�GXULQJ�WKH
ZULWLQJ�SURFHVV�UDWKHU�WKDQ�OLPLW�\RXUVHOI�WR�\RXU�ILUVW�LGHD��,W�LV�LQ�WKH�QDWXUH
RI� ZULWLQJ�� HVSHFLDOO\� LQVLJKW�RULHQWHG� ZULWLQJ�� WKDW� TXHVWLRQV� FKDQJH�� WKH
PDWHULDO�ZH�ZRUN�ZLWK�WXUQV�RXW�WR�EH�YHU\�GLIIHUHQW�IURP�WKH�RQH�LPDJLQHG�RU
WKDW�QHZ� LGHDV�HPHUJH��ZKLFK�PLJKW�FKDQJH�RXU�ZKROH�SHUVSHFWLYH�RQ�ZKDW
ZH�GR��2QO\� LI� WKH�ZRUN� LV� VHW�XS� LQ�D�ZD\� WKDW� LV� IOH[LEOH�HQRXJK� WR�DOORZ
WKHVH� VPDOO� DQG� FRQVWDQW� DGMXVWPHQWV� FDQ�ZH� NHHS� RXU� LQWHUHVW�� PRWLYDWLRQ
DQG�ZRUN�DOLJQHGߙ��ZKLFK�LV�WKH�SUHFRQGLWLRQ�WR�HIIRUWOHVV�RU�DOPRVW�HIIRUWOHVV
ZRUN�
/XKPDQQ�ZDV�DEOH� WR�IRFXV�RQ�WKH� LPSRUWDQW� WKLQJV�ULJKW� LQ�IURQW�RI�KLP�

SLFN�XS�TXLFNO\�ZKHUH�KH�OHIW�RII�DQG�VWD\�LQ�FRQWURO�RI�WKH�SURFHVV�EHFDXVH
WKH� VWUXFWXUH� RI� KLV� ZRUN� DOORZHG� KLP� WR� GR� WKLV�� ,I� ZH� ZRUN� LQ� DQ
HQYLURQPHQW� WKDW� LV� IOH[LEOH� HQRXJK� WR� DFFRPPRGDWH� RXU�ZRUN� UK\WKP��ZH
GRQߞW� QHHG� WR� VWUXJJOH�ZLWK� UHVLVWDQFH�� 6WXGLHV� RQ� KLJKO\� VXFFHVVIXO� SHRSOH
KDYH�SURYHQ�DJDLQ�DQG�DJDLQ�WKDW�VXFFHVV�LV�QRW�WKH�UHVXOW�RI�VWURQJ�ZLOOSRZHU
DQG�WKH�DELOLW\�WR�RYHUFRPH�UHVLVWDQFH��EXW�UDWKHU�WKH�UHVXOW�RI�VPDUW�ZRUNLQJ
HQYLURQPHQWV� WKDW� DYRLG� UHVLVWDQFH� LQ� WKH� ILUVW� SODFH� �FI�� 1HDO� HW� DO�� �����
3DLQWHU� HW� DO�� ������ +HDUQ� HW� DO�� ������� ,QVWHDG� RI� VWUXJJOLQJ� ZLWK� DGYHUVH
G\QDPLFV�� KLJKO\� SURGXFWLYH� SHRSOH� GHIOHFW� UHVLVWDQFH�� YHU\�PXFK� OLNH� MXGR
FKDPSLRQV��7KLV� LV� QRW� MXVW� DERXW� KDYLQJ� WKH� ULJKW�PLQGVHW�� LW� LV� DOVR� DERXW
KDYLQJ� WKH� ULJKW�ZRUNIORZ�� ,W� LV� WKH�ZD\�/XKPDQQ�DQG�KLV� VOLS�ER[�ZRUNHG
WRJHWKHU�WKDW�DOORZHG�KLP�WR�PRYH�IUHHO\�DQG�IOH[LEO\�EHWZHHQ�GLIIHUHQW�WDVNV
DQG�OHYHOV�RI�WKLQNLQJ��,W�LV�DERXW�KDYLQJ�WKH�ULJKW�WRROV�DQG�NQRZLQJ�KRZ�WR
XVH�WKHPߙ��DQG�YHU\�IHZ�XQGHUVWDQG�WKDW�\RX�QHHG�ERWK�
3HRSOH� VWLOO� VHDUFK� IRU� /XKPDQQߞV� �ߢ�VHFUHWߡ SXWWLQJ� GRZQ� KLV� UHPDUNDEOH

RXWSXW�WR�KLP�EHLQJ�D�JHQLXV�RU�HYHQ�WKLQNLQJ�WKH\�RQO\�QHHG�KLV�VOLS�ER[�DQG
WKH\�ZRXOG�EH�VHW��6XUH��\RX�QHHG� WR�EH�VPDUW� WR�EH�VXFFHVVIXO� LQ�DFDGHPLD
DQG�ZULWLQJ��EXW�LI�\RX�GRQߞW�KDYH�DQ�H[WHUQDO�V\VWHP�WR�WKLQN�LQ�DQG�RUJDQLVH
\RXU�WKRXJKWV��LGHDV�DQG�FROOHFWHG�IDFWV��RU�KDYH�QR�LGHD�KRZ�WR�HPEHG�LW�LQ
\RXU�RYHUDUFKLQJ�GDLO\�URXWLQHV��WKH�GLVDGYDQWDJH�LV�VR�HQRUPRXV�WKDW�LW�MXVW
FDQߞW�EH�FRPSHQVDWHG�E\�D�KLJK�,4�



$V�IDU�DV�WKH�WHFKQRORJ\�LV�FRQFHUQHG��WKHUH�LV�QR�VHFUHW��,W�KDV�DOO�EHHQ�LQ
WKH�RSHQ�IRU�PRUH�WKDQ�WKUHH�GHFDGHV�QRZ��6R�ZK\�LV�QRW�HYHU\ERG\�XVLQJ�D
VOLS�ER[� DQG� ZRUNLQJ� HIIRUWOHVVO\� WRZDUGV� VXFFHVV"� ,V� LW� EHFDXVH� LW� LV� WRR
FRPSOLFDWHG"�&HUWDLQO\�QRW�� ,W� LV� UDWKHU�VXUSULVLQJO\�VLPSOH��7KH� UHDVRQV�DUH
PXFK�PRUH�PXQGDQH�
��� 8QWLO� YHU\� UHFHQWO\�� ZKHQ� WKH� ILUVW� UHVXOWV� IURP� WKH� UHVHDUFK� RQ� WKH� ILOH
V\VWHP� ZHUH� SXEOLVKHG�� VRPH� FUXFLDO� PLVXQGHUVWDQGLQJV� SUHYDLOHG� DERXW
KRZ� /XKPDQQ� DFWXDOO\� ZRUNHG�� ZKLFK� OHG� WR� GLVDSSRLQWLQJ� UHVXOWV� IRU
PDQ\�ZKR�WULHG�WR�HPXODWH�WKH�V\VWHP��7KH�PDLQ�PLVXQGHUVWDQGLQJ�VWHPV
IURP�DQ�LVRODWHG�IRFXV�RQ�WKH�VOLS�ER[�DQG�D�QHJOHFW�RI�WKH�DFWXDO�ZRUNIORZ
LQ�ZKLFK�LW�LV�HPEHGGHG�

���$OPRVW�HYHU\WKLQJ�WKDW�LV�SXEOLVKHG�DERXW�WKLV�V\VWHP�ZDV�RQO\�DFFHVVLEOH
LQ�*HUPDQ�DQG�ZDV�DOPRVW�H[FOXVLYHO\�GLVFXVVHG�ZLWKLQ�D�VPDOO�JURXS�RI
GHYRWHG� VRFLRORJLVWV� ZKR� VSHFLDOLVHG� LQ� /XKPDQQߞV� WKHRU\� RI� VRFLDO
V\VWHPVߙ��KDUGO\�WKH�NLQG�RI�FULWLFDO�PDVV�WKDW�ZRXOG�GUDZ�PXFK�DWWHQWLRQ�

���7KH� WKLUG�DQG�PD\EH� WKH�PRVW� LPSRUWDQW� UHDVRQ� LV� WKH�YHU\� IDFW� WKDW� LW� LV
VLPSOH�� ,QWXLWLYHO\�� PRVW� SHRSOH� GR� QRW� H[SHFW� PXFK� IURP� VLPSOH� LGHDV�
7KH\�UDWKHU�DVVXPH�WKDW�LPSUHVVLYH�UHVXOWV�PXVW�KDYH�HTXDOO\�LPSUHVVLYHO\
FRPSOLFDWHG�PHDQV�

7KH� FRQWHPSRUDULHV� RI� +HQU\� )RUG� GLG� QRW� XQGHUVWDQG� ZK\� VRPHWKLQJ� DV
VLPSOH� DV� WKH� FRQYH\RU� EHOW� VKRXOG� EH� WKDW� UHYROXWLRQDU\��:KDW� GLIIHUHQFH
GRHV�LW�PDNH�WR�OHW�WKH�FDUV�PRYH�IURP�ZRUNHU�WR�ZRUNHU�LQVWHDG�RI�OHWWLQJ�WKH
ZRUNHUV�ZDON�IURP�FDU�WR�FDU"�,�ZRXOG�QRW�EH�VXUSULVHG�LI�VRPH�RI�WKHP�HYHQ
WKRXJKW�RI�)RUG�DV�D�ELW�VLPSOHPLQGHG�DQG�RYHUO\�HQWKXVLDVWLF�DERXW�D�UDWKHU
PLQRU�FKDQJH�LQ�ZRUN�RUJDQL]DWLRQ��,W�LV�RQO\�LQ�KLQGVLJKW�WKDW�WKH�VFDOH�RI�WKH
DGYDQWDJHV�RI� WKLV� VPDOO� WZHDN�EHFDPH�REYLRXV� WR�HYHU\RQH�� ,�ZRQGHU�KRZ
ORQJ� LW� ZLOO� WDNH� XQWLO� WKH� DGYDQWDJHV� RI� /XKPDQQߞV� VOLS�ER[� DQG� ZRUN
URXWLQHV� EHFRPH� HTXDOO\� REYLRXV� WR� HYHU\RQH�� %XW� E\� WKHQ�� HYHU\RQH� ZLOO
DOUHDG\�KDYH�NQRZQ�LW�DOO�DORQJ�WKH�ZD\�
:KDWHYHU� WKH� UHDVRQV� ZHUH�� 7KH� ZRUG� LV� RXW� QRZ� DQG� ,� ZRXOGQߞW� EH

VXUSULVHG�LI�LW�VSUHDGV�IDVW�

����������7KH�VOLS�ER[�PDQXDO
+RZ�GRHV�WKH�VOLS�ER[��WKH�KHDUW�RI�WKLV�V\VWHP��ZRUN"



6WULFWO\� VSHDNLQJ�� /XKPDQQ� KDG� WZR� VOLS�ER[HV�� D� ELEOLRJUDSKLFDO� RQH�
ZKLFK�FRQWDLQHG�WKH�UHIHUHQFHV�DQG�EULHI�QRWHV�RQ�WKH�FRQWHQW�RI�WKH�OLWHUDWXUH�
DQG� WKH�PDLQ� RQH� LQ�ZKLFK� KH� FROOHFWHG� DQG� JHQHUDWHG� KLV� LGHDV��PDLQO\� LQ
UHVSRQVH�WR�ZKDW�KH�UHDG��7KH�QRWHV�ZHUH�ZULWWHQ�RQ�LQGH[�FDUGV�DQG�VWRUHG�LQ
ZRRGHQ�ER[HV�
:KHQHYHU�KH�UHDG�VRPHWKLQJ��KH�ZRXOG�ZULWH�WKH�ELEOLRJUDSKLF�LQIRUPDWLRQ

RQ�RQH�VLGH�RI�D�FDUG�DQG�PDNH�EULHI�QRWHV�DERXW�WKH�FRQWHQW�RQ�WKH�RWKHU�VLGH
�6FKPLGW�������������7KHVH�QRWHV�ZRXOG�HQG�XS�LQ�WKH�ELEOLRJUDSKLF�VOLS�ER[�
,Q�D�VHFRQG�VWHS��VKRUWO\�DIWHU��KH�ZRXOG� ORRN�DW�KLV�EULHI�QRWHV�DQG� WKLQN

DERXW�WKHLU�UHOHYDQFH�IRU�KLV�RZQ�WKLQNLQJ�DQG�ZULWLQJ��+H�WKHQ�ZRXOG�WXUQ�WR
WKH�PDLQ�VOLS�ER[�DQG�ZULWH�KLV�LGHDV��FRPPHQWV�DQG�WKRXJKWV�RQ�QHZ�SLHFHV
RI�SDSHU��XVLQJ�RQO\�RQH�IRU�HDFK�LGHD�DQG�UHVWULFWLQJ�KLPVHOI�WR�RQH�VLGH�RI
WKH�SDSHU��WR�PDNH�LW�HDVLHU�WR�UHDG�WKHP�ODWHU�ZLWKRXW�KDYLQJ�WR�WDNH�WKHP�RXW
RI�WKH�ER[��+H�NHSW�WKHP�XVXDOO\�EULHI�HQRXJK�WR�PDNH�RQH�LGHD�ILW�RQ�D�VLQJOH
VKHHW��EXW�ZRXOG�VRPHWLPHV�DGG�DQRWKHU�QRWH�WR�H[WHQG�D�WKRXJKW�
+H�XVXDOO\�ZURWH�KLV�QRWHV�ZLWK�DQ�H\H� WRZDUGV�DOUHDG\�H[LVWLQJ�QRWHV� LQ

WKH�VOLS�ER[��$QG�ZKLOH�WKH�QRWHV�RQ�WKH�OLWHUDWXUH�ZHUH�EULHI��KH�ZURWH�WKHP
ZLWK�JUHDW�FDUH��QRW�PXFK�GLIIHUHQW�IURP�KLV�VW\OH�LQ�WKH�ILQDO�PDQXVFULSW��LQ
IXOO� VHQWHQFHV� DQG� ZLWK� H[SOLFLW� UHIHUHQFHV� WR� WKH� OLWHUDWXUH� IURP� ZKLFK� KH
GUHZ�KLV�PDWHULDO��0RUH�RIWHQ�WKDQ�QRW��D�QHZ�QRWH�ZRXOG�GLUHFWO\�IROORZ�XS
RQ�DQRWKHU�QRWH�DQG�ZRXOG�EHFRPH�SDUW�RI�D� ORQJHU�FKDLQ�RI�QRWHV��+H�WKHQ
ZRXOG�DGG�UHIHUHQFHV�WR�QRWHV�VRPHZKHUH�HOVH�LQ�WKH�VOLS�ER[��VRPH�RI�WKHP
ZKLFK�ZHUH�ORFDWHG�QHDUE\��RWKHUV�LQ�FRPSOHWHO\�GLIIHUHQW�DUHDV�DQG�FRQWH[WV�
6RPH�ZHUH� GLUHFWO\� UHODWHG� DQG� UHDG�PRUH� OLNH� FRPPHQWV�� RWKHUV� FRQWDLQHG
QRW�VR�REYLRXV�FRQQHFWLRQV��5DUHO\�ZRXOG�D�QRWH�VWD\�LQ�LVRODWLRQ�
+H�GLG�QRW� MXVW� FRS\� LGHDV� RU� TXRWHV� IURP� WKH� WH[WV� KH� UHDG�� EXW�PDGH� D

WUDQVLWLRQ� IURP� RQH� FRQWH[W� WR� DQRWKHU�� ,W�ZDV� YHU\�PXFK� OLNH� D� WUDQVODWLRQ
ZKHUH�\RX�XVH�GLIIHUHQW�ZRUGV�WKDW�ILW�D�GLIIHUHQW�FRQWH[W��EXW�VWULYH�WR�NHHS
WKH� RULJLQDO� PHDQLQJ� DV� WUXWKIXOO\� DV� SRVVLEOH�� :ULWLQJ� WKDW� DQ� DXWKRU
VWUXJJOHV�LQ�RQH�FKDSWHU�WR�MXVWLI\�KLV�PHWKRG�FDQ�EH�D�PXFK�PRUH�DGHTXDWH
GHVFULSWLRQ�RI�WKLV�FKDSWHUߞV�FRQWHQW�WKDQ�DQ\�TXRWH�IURP�WKH�WH[W� LWVHOI��WKLV
ZRXOG�FDOO�IRU�DQ�H[SODQDWLRQ��RI�FRXUVH��
7KH� WULFN� LV� WKDW� KH� GLG� QRW� RUJDQLVH� KLV� QRWHV� E\� WRSLF�� EXW� LQ� WKH� UDWKHU

DEVWUDFW�ZD\�RI�JLYLQJ� WKHP� IL[HG�QXPEHUV��7KH�QXPEHUV�ERUH�QR�PHDQLQJ
DQG�ZHUH� RQO\� WKHUH� WR� LGHQWLI\� HDFK� QRWH� SHUPDQHQWO\�� ,I� D� QHZ� QRWH�ZDV
UHOHYDQW�RU�GLUHFWO\�UHIHUUHG�WR�DQ�DOUHDG\�H[LVWLQJ�QRWH��VXFK�DV�D�FRPPHQW�



FRUUHFWLRQ� RU� DGGLWLRQ�� KH� DGGHG� LW� GLUHFWO\� EHKLQG� WKH� SUHYLRXV� QRWH�� ,I� WKH
H[LVWLQJ�QRWH�KDG� WKH�QXPEHU����� WKH�QHZ�QRWH�ZRXOG�EHFRPH�QRWH�QXPEHU
����,I����DOUHDG\�H[LVWHG��KH�QDPHG�WKH�QHZ�QRWH���D��%\�DOWHUQDWLQJ�QXPEHUV
DQG�OHWWHUV��ZLWK�VRPH�VODVKHV�DQG�FRPPDV�LQ�EHWZHHQ��KH�ZDV�DEOH�WR�EUDQFK
RXW� LQWR� DV�PDQ\� VWULQJV� RI� WKRXJKW� DV� KH� OLNHG��)RU� H[DPSOH�� D� QRWH� DERXW
FDXVDOLW\�DQG� V\VWHPV� WKHRU\�FDUULHG� WKH�QXPEHU�����G�D�� IROORZLQJ�D�QRWH
ZLWK�WKH�QXPEHU�����G�D��
:KHQHYHU�KH�DGGHG�D�QRWH��KH�FKHFNHG�KLV�VOLS�ER[�IRU�RWKHU�UHOHYDQW�QRWHV

WR�PDNH�SRVVLEOH�FRQQHFWLRQV�EHWZHHQ� WKHP��$GGLQJ�D�QRWH�GLUHFWO\�EHKLQG
DQRWKHU�QRWH�LV�RQO\�RQH�ZD\�RI�GRLQJ�WKLV��$QRWKHU�ZD\�LV�E\�DGGLQJ�D�OLQN
RQ� WKLV�DQG�RU� WKH�RWKHU�QRWH��ZKLFK�FRXOG�EH�DQ\ZKHUH� LQ� WKH�V\VWHP��7KLV
YHU\�PXFK�UHVHPEOHV��RI�FRXUVH�� WKH�ZD\�ZH�XVH�K\SHUOLQNV�RQ�WKH�LQWHUQHW�
%XW�� DV� ,� ZLOO� H[SODLQ� ODWHU�� WKH\� DUH� TXLWH� GLIIHUHQW� DQG� LW� ZRXOG� EH� UDWKHU
PLVOHDGLQJ�WR�WKLQN�RI�KLV�VOLS�ER[�DV�D�SHUVRQDO�:LNLSHGLD�RU�D�GDWDEDVH�RQ
SDSHU��7KH�VLPLODULWLHV�DUH�REYLRXVO\�WKHUH��EXW�WKH�VXEWOH�GLIIHUHQFHV�DUH�ZKDW
PDNHV�WKLV�V\VWHP�XQLTXH�
%\�DGGLQJ�WKHVH�OLQNV�EHWZHHQ�QRWHV��/XKPDQQ�ZDV�DEOH� WR�DGG�WKH�VDPH

QRWH� WR� GLIIHUHQW� FRQWH[WV�� :KLOH� RWKHU� V\VWHPV� VWDUW� ZLWK� D� SUHFRQFHLYHG
RUGHU� RI� WRSLFV�� /XKPDQQ� GHYHORSHG� WRSLFV� ERWWRP� XS�� WKHQ� DGGHG� DQRWKHU
QRWH�WR�KLV�VOLS�ER[��RQ�ZKLFK�KH�ZRXOG�VRUW�D�WRSLF�E\�VRUWLQJ�WKH�OLQNV�RI�WKH
UHOHYDQW�RWKHU�QRWHV�
7KH� ODVW� HOHPHQW� LQ� KLV� ILOH� V\VWHP�ZDV� DQ� LQGH[�� IURP�ZKLFK� KH�ZRXOG

UHIHU�WR�RQH�RU�WZR�QRWHV�WKDW�ZRXOG�VHUYH�DV�D�NLQG�RI�HQWU\�SRLQW�LQWR�D�OLQH
RI� WKRXJKW� RU� WRSLF�� 1RWHV� ZLWK� D� VRUWHG� FROOHFWLRQ� RI� OLQNV� DUH�� RI� FRXUVH�
JRRG�HQWU\�SRLQWV�
7KDWߞV� LW��$FWXDOO\�� LW� LV�HYHQ�VLPSOHU� WKDQ� WKLV��DV�ZH�QRZ�KDYH�VRIWZDUH

WKDW�PDNHV� LW�PXFK�HDVLHU� �FI�� FKDSWHU�������ZH�GRQߞW�QHHG� WR�PDQXDOO\�DGG
QXPEHUV�RQ�QRWHV�RU�FXW�RXW�SDSHU�DV�/XKPDQQ�KDG�WR�>�@
1RZ�WKDW�\RX�NQRZ�KRZ�WKH�VOLS�ER[�ZRUNV��\RX�RQO\�QHHG�WR�XQGHUVWDQG

KRZ�WR�ZRUN�ZLWK�LW��$QG�WKH�EHVW�ZD\�WR�XQGHUVWDQG�WKLV�LV�WR�XQGHUVWDQG�D
OLWWOH� ELW� DERXW� WKH� ZD\� ZH� WKLQN�� OHDUQ� DQG� GHYHORS� LGHDV�� $QG� LI� ,� ZHUH
IRUFHG� WR�ERLO� LW� GRZQ� WR� D� VLQJOH�EXOOHW� SRLQW�� LW�ZRXOG�EH� WKLV��:H�QHHG�D
UHOLDEOH� DQG� VLPSOH� H[WHUQDO� VWUXFWXUH� WR� WKLQN� LQ� WKDW� FRPSHQVDWHV� IRU� WKH
OLPLWDWLRQV�RI�RXU�EUDLQV��%XW� ILUVW�� OHW�PH�JXLGH�\RX� WKURXJK� WKH�SURFHVV�RI
ZULWLQJ�D�SDSHU�ZLWK�WKH�VOLS�ER[�



����(YHU\WKLQJ�<RX�1HHG�WR�'R
,PDJLQH�\RX�GR�QRW� VWDUW�ZLWK� D� FOHDQ� VKHHW�� ,PDJLQH� LQVWHDG� VRPH� IULHQGO\
JHQLH� �RU�ZHOO�SDLG� SHUVRQDO� DVVLVWDQW� ��ZKDWHYHUߙ LV�PRUH� OLNHO\� IRU� \RX� WR
KDYH�DYDLODEOH��SUHSDUHG�D�URXJK�GUDIW�RI�\RXU�SDSHU�IRU�\RX��,W� LV�DOUHDG\�D
IXOO\� GHYHORSHG� DUJXPHQW� LQFOXGLQJ� DOO� UHIHUHQFHV�� TXRWHV� DQG� VRPH� UHDOO\
VPDUW�LGHDV��7KH�RQO\�WKLQJ�OHIW�WR�GR�LV�WR�UHYLVH�WKLV�URXJK�GUDIW�DQG�VHQG�LW
RII��0DNH�QR�PLVWDNH��WKHUH�LV�VWLOO�ZRUN�WR�GR�DQG�LW�LV�PRUH�WKDQ�MXVW�ILQGLQJ
VRPH� W\SRV�� (GLWLQJ� LV� ZRUN� WKDW� QHHGV� IRFXV�� <RX� KDYH� WR� UHSKUDVH� VRPH
VHQWHQFHV�� GHOHWH� RQH� RU� WZR� UHGXQGDQFLHV� DQG� PD\EH� DGG� D� FRXSOH� RI
VHQWHQFHV�RU�HYHQ�SDVVDJHV�WR�ILOO�VRPH�KROHV�OHIW�LQ�WKH�DUJXPHQW��%XW�DW�WKH
VDPH� WLPH�� LW� LV� D�ZHOO�GHILQHG� WDVN��QRWKLQJ� WKDW�FRXOGQߞW�EH�GRQH�ZLWKLQ�D
IHZ�GD\V�DQG�FHUWDLQO\�QRWKLQJ�\RX�ZRXOG�KDYH�WURXEOH�PRWLYDWLQJ�\RXUVHOI�WR
GR��(YHU\ERG\�LV�PRWLYDWHG�ZKHQ�WKH�ILQLVK�OLQH�LV�ZLWKLQ�UHDFK��1R�SUREOHP
VR�IDU�
,PDJLQH�QRZ�\RX�DUH�QRW�WKH�RQH�ZKR�KDV�WR�HGLW�WKH�URXJK�GUDIW�DQG�WXUQ�LW

LQWR�WKH�ILQDO�SDSHU��EXW�WKH�RQH�ZKR�KDV�WR�SUHSDUH�LW��:KDW�ZRXOG�EH�KHOSIXO
WR� DFKLHYH� WKDW� TXLFNO\"� ,W� ZRXOG� FHUWDLQO\�PDNH� WKLQJV� D� ORW� HDVLHU� LI� \RX
DOUHDG\� KDG� HYHU\WKLQJ� \RX� QHHG� ULJKW� LQ� IURQW� RI� \RX�� 7KH� LGHDV�� WKH
DUJXPHQWV��WKH�TXRWHV��ORQJ�GHYHORSHG�SDVVDJHV��FRPSOHWH�ZLWK�ELEOLRJUDSK\
DQG�UHIHUHQFHV��$QG�QRW�MXVW�UHDGLO\�DYDLODEOH��EXW�DOUHDG\�LQ�RUGHU��VRUWHG�E\
FKDSWHUV�WKDW�KDYH�GHVFULSWLYH�KHDGOLQHV��1RZ�WKDWߞV�DOVR�D�FOHDU�DVVLJQPHQW�
1R�ZRUULHV�DERXW�SHUIHFW�VHQWHQFHV��VRPHRQH�HOVH�ZLOO�WDNH�FDUH�RI�WKDW���QR
ZRUULHV�DERXW�ILQGLQJ�WKLQJV�DQG�FRPLQJ�XS�ZLWK�LGHDV��VRPHRQH�HOVH�DOUHDG\
WRRN�FDUH�RI�WKDW���\RX�MXVW�IRFXV�RQ�WXUQLQJ�D�VWULQJ�RI�LGHDV�LQWR�D�FRQWLQXRXV
WH[W��$JDLQ��WKDW�LV�VWLOO�VHULRXV�ZRUN�DQG�\RX�KDYH�WR�SXW�VRPH�HIIRUW�LQWR�LW��LI
\RX�ZDQW�WR�PDNH�LW�JUHDW��<RX�PLJKW�VSRW�D�PLVVLQJ�VWHS�LQ�DQ�DUJXPHQW�DQG
KDYH�WR�ILOO�LW��RU�\RX�PLJKW�ZDQW�WR�UHDUUDQJH�VRPH�QRWHV�RU�OHDYH�VRPHWKLQJ
RXW�WKDW�\RX�UHJDUG�DV�OHVV�UHOHYDQW��%XW��DJDLQ��WKLV�LV�QRW�DQ�RYHUZKHOPLQJ
WDVN�DQG�OXFNLO\��LW�GRHVQߞW�QHHG�WR�EH�SHUIHFW��1R�SUREOHP�VR�IDU�
(TXDOO\� PDQDJHDEOH� LV� WKH� WDVN� RI� EULQJLQJ� DOUHDG\� H[LVWLQJ� QRWHV� LQWR

RUGHU��HVSHFLDOO\�LI�KDOI�RI�WKHP�DOUHDG\�DUH�LQ�RUGHU��6HDUFKLQJ�WKURXJK�D�ILOH
V\VWHP�ZLWK�VWULQJV�RI�GLVFXVVLRQV��SOHQW\�RI�PDWHULDO�DQG�LGHDV�LV��EHOLHYH�LW
RU�QRW��IXQ��,W�GRHV�QRW�UHTXLUH�WKH�NLQG�RI�IRFXVHG�DWWHQWLRQ�\RX�ZRXOG�QHHG
WR� IRUPXODWH� D� VHQWHQFH� RU� WR� XQGHUVWDQG� D� GLIILFXOW� WH[W�� <RXU� DWWHQWLRQ� LV



UDWKHU�DW�HDVH�DQG� LW�HYHQ�KHOSV� WR�KDYH�D�SOD\IXO�PLQGVHW��2QO\�ZLWK�D� OHVV
QDUURZ� IRFXV� ZLOO� \RX� EH� DEOH� WR� VHH� FRQQHFWLRQV� DQG� SDWWHUQV�� <RX� VHH
FOHDUO\�ZKHUH�ORQJ�VWULQJV�RI�GLVFXVVLRQV�KDYH�DOUHDG\�EHHQ�EXLOW�XSߙ��WKLV�LV�D
JRRG�VWDUWLQJ�SRLQW�� ,I�\RX�GR� ORRN�IRU�VSHFLILF�QRWHV��\RX�KDYH�DQ� LQGH[� WR
WXUQ�WR��1R�SUREOHP�DW�DOO�VR�IDU�
$W�WKLV�SRLQW��LW�VKRXOG�EHFRPH�FOHDU�WKDW�\RX�GRQߞW�QHHG�WR�ZDLW�IRU�D�JHQLH

WR� DSSHDU�� DV� HDFK� VWHS� LV� FOHDUO\� QRW� RQO\� ZLWKLQ� \RXU� DELOLWLHV�� EXW� DOVR
VWUDLJKWIRUZDUG�DQG�ZHOO�GHILQHG��$VVHPEOH�QRWHV�DQG�EULQJ�WKHP�LQWR�RUGHU�
WXUQ�WKHVH�QRWHV�LQWR�D�GUDIW��UHYLHZ�LW�DQG�\RX�DUH�GRQH�
1RZ��WKDWߞV�DOO�ZHOO�DQG�JRRG��\RX�PLJKW�VD\��EXW�ZKDW�DERXW�ZULWLQJ�WKHVH

QRWHV"�2EYLRXVO\��LW�LV�HDV\�WR�ZULWH�D�SDSHU�LI�WKH�PDLQ�SDUW�RI�WKH�ZULWLQJ�LV
DOUHDG\�GRQH�DQG�RQO\�QHHGV� WR�EH� WXUQHG� LQWR�D� OLQHDU� WH[W��%XW� LVQߞW� WKDW�D
OLWWOH�ELW�OLNH�VD\LQJ��,I�\RX�DUH�VKRUW�RI�PRQH\��MXVW�WDNH�ZKDW�\RX�QHHG�RXW�RI
\RXU� SLJJ\� EDQN"� (YHU\RQH� FDQ�PDNH� WKLQJV� ORRN� HDV\� E\� OHDYLQJ� RXW� WKH
PDLQ�SDUW��6R��ZKHUH�LV�WKH�JHQLH�IRU�WKDW"
*UDQWHG�� ZULWLQJ� WKHVH� QRWHV� LV� WKH� PDLQ� ZRUN�� ,W� ZLOO� WDNH� HQRUPRXV

DPRXQWV�RI�HIIRUW��WLPH��SDWLHQFH�DQG�ZLOOSRZHU��DQG�\RX�ZLOO�SUREDEO\�EUHDN
XQGHU�WKH�ZHLJKW�RI�WKLV�WDVN��-XVW�NLGGLQJ��,W�LV�WKH�HDVLHVW�SDUW�RI�DOO��:ULWLQJ
WKHVH�QRWHV�LV�DOVR�QRW�WKH�PDLQ�ZRUN��7KLQNLQJ�LV��5HDGLQJ�LV��8QGHUVWDQGLQJ
DQG�FRPLQJ�XS�ZLWK�LGHDV�LV��$QG�WKLV�LV�KRZ�LW�LV�VXSSRVHG�WR�EH��7KH�QRWHV
DUH�MXVW�WKH�WDQJLEOH�RXWFRPH�RI�LW��$OO�\RX�KDYH�WR�GR�LV�WR�KDYH�D�SHQ�LQ�\RXU
KDQG�ZKLOH�\RX�DUH�GRLQJ�ZKDW�\RX�DUH�GRLQJ�DQ\ZD\��RU�D�NH\ERDUG�XQGHU
\RXU� ILQJHUV���:ULWLQJ�QRWHV�DFFRPSDQLHV� WKH�PDLQ�ZRUN�DQG��GRQH� ULJKW�� LW
KHOSV� ZLWK� LW�� :ULWLQJ� LV�� ZLWKRXW� GLVSXWH�� WKH� EHVW� IDFLOLWDWRU� IRU� WKLQNLQJ�
UHDGLQJ�� OHDUQLQJ�� XQGHUVWDQGLQJ� DQG�JHQHUDWLQJ� LGHDV�ZH�KDYH��1RWHV�EXLOG
XS�ZKLOH�\RX�WKLQN��UHDG��XQGHUVWDQG�DQG�JHQHUDWH�LGHDV��EHFDXVH�\RX�KDYH�WR
KDYH�D�SHQ�LQ�\RXU�KDQG�LI�\RX�ZDQW�WR�WKLQN��UHDG��XQGHUVWDQG�DQG�JHQHUDWH
LGHDV�SURSHUO\�DQ\ZD\��,I�\RX�ZDQW�WR�OHDUQ�VRPHWKLQJ�IRU�WKH�ORQJ�UXQ��\RX
KDYH�WR�ZULWH�LW�GRZQ��,I�\RX�ZDQW�WR�UHDOO\�XQGHUVWDQG�VRPHWKLQJ��\RX�KDYH
WR�WUDQVODWH�LW�LQWR�\RXU�RZQ�ZRUGV��7KLQNLQJ�WDNHV�SODFH�DV�PXFK�RQ�SDSHU�DV
LQ�\RXU�RZQ�KHDG1ߡ��RWHV�RQ�SDSHU��RU�RQ�D�FRPSXWHU�VFUHHQ�>���@�GR�QRW�PDNH
FRQWHPSRUDU\� SK\VLFV� RU� RWKHU� NLQGV� RI� LQWHOOHFWXDO� HQGHDYRXU� HDVLHU�� WKH\
PDNH� LW�SRVVLEOHߢ��QHXURVFLHQWLVW�1HLO�/HY\�FRQFOXGHV� LQ� WKH� LQWURGXFWLRQ� WR
WKH� 2[IRUG� +DQGERRN� RI� 1HXURHWKLFV�� VXPPDUL]LQJ� GHFDGHV� RI� UHVHDUFK�
1HXURVFLHQWLVWV�� SV\FKRORJLVWV� DQG� RWKHU� H[SHUWV� RQ� WKLQNLQJ� KDYH� YHU\
GLIIHUHQW� LGHDV� DERXW� KRZ�RXU� EUDLQV�ZRUN�� EXW�� DV�/HY\�ZULWHV�� QR�PDWWHUߡ



KRZ�LQWHUQDO�SURFHVVHV�DUH�LPSOHPHQWHG���\RX��QHHG�WR�XQGHUVWDQG�WKH�H[WHQW
WR�ZKLFK�WKH�PLQG�LV�UHOLDQW�XSRQ�H[WHUQDO�VFDIIROGLQJߢ��������������,I�WKHUH�LV
RQH� WKLQJ� WKH�H[SHUWV�DJUHH�RQ�� WKHQ� LW� LV� WKLV��<RX�KDYH� WR�H[WHUQDOLVH�\RXU
LGHDV��\RX�KDYH� WR�ZULWH��5LFKDUG�)H\QPDQ�VWUHVVHV� LW�DV�PXFK�DV�%HQMDPLQ
)UDQNOLQ�� ,I� ZH� ZULWH�� LW� LV� PRUH� OLNHO\� WKDW� ZH� XQGHUVWDQG� ZKDW� ZH� UHDG�
UHPHPEHU�ZKDW�ZH�OHDUQ�DQG�WKDW�RXU�WKRXJKWV�PDNH�VHQVH��$QG�LI�ZH�KDYH�WR
ZULWH�DQ\ZD\��ZK\�QRW�XVH�RXU�ZULWLQJ�WR�EXLOG�XS�WKH�UHVRXUFHV�IRU�RXU�IXWXUH
SXEOLFDWLRQV"
7KLQNLQJ��UHDGLQJ��OHDUQLQJ��XQGHUVWDQGLQJ�DQG�JHQHUDWLQJ�LGHDV�LV�WKH�PDLQ

ZRUN� RI� HYHU\RQH� ZKR� VWXGLHV�� GRHV� UHVHDUFK� RU� ZULWHV�� ,I� \RX� ZULWH� WR
LPSURYH�DOO�RI� WKHVH�DFWLYLWLHV��\RX�KDYH�D� VWURQJ� WDLOZLQG�JRLQJ� IRU�\RX�� ,I
\RX�WDNH�\RXU�QRWHV�LQ�D�VPDUW�ZD\��LW�ZLOO�SURSHO�\RX�IRUZDUG�

����������:ULWLQJ�D�SDSHU�VWHS�E\�VWHS
��� 0DNH� IOHHWLQJ� QRWHV�� $OZD\V� KDYH� VRPHWKLQJ� DW� KDQG� WR� ZULWH� ZLWK� WR
FDSWXUH� HYHU\� LGHD� WKDW� SRSV� LQWR� \RXU�PLQG��'RQߞW� ZRUU\� WRR�PXFK� DERXW
KRZ�\RX�ZULWH�LW�GRZQ�RU�ZKDW�\RX�ZULWH�LW�RQ��7KHVH�DUH�IOHHWLQJ�QRWHV��PHUH
UHPLQGHUV�RI�ZKDW�LV�LQ�\RXU�KHDG��7KH\�VKRXOG�QRW�FDXVH�DQ\�GLVWUDFWLRQ��3XW
WKHP�LQWR�RQH�SODFH��ZKLFK�\RX�GHILQH�DV�\RXU�LQER[��DQG�SURFHVV�WKHP�ODWHU�
,�XVXDOO\�KDYH�D� VLPSOH�QRWHERRN�ZLWK�PH��EXW� ,�DP�KDSS\�ZLWK�QDSNLQV�RU
UHFHLSWV� LI�QRWKLQJ�HOVH� LV�DW�KDQG��6RPHWLPHV� ,� OHDYH�D�YRLFH� UHFRUG�RQ�P\
SKRQH�� ,I� \RXU� WKRXJKWV� DUH� DOUHDG\� VRUWHG� DQG� \RX� KDYH� WKH� WLPH�� \RX� FDQ
VNLS�WKLV�VWHS�DQG�ZULWH�\RXU�LGHD�GLUHFWO\�GRZQ�DV�D�SURSHU��SHUPDQHQW�QRWH
IRU�\RXU�VOLS�ER[�
���0DNH� OLWHUDWXUH� QRWHV��:KHQHYHU� \RX� UHDG� VRPHWKLQJ��PDNH� QRWHV� DERXW
WKH�FRQWHQW��:ULWH�GRZQ�ZKDW�\RX�GRQߞW�ZDQW�WR�IRUJHW�RU�WKLQN�\RX�PLJKW�XVH
LQ�\RXU�RZQ�WKLQNLQJ�RU�ZULWLQJ��.HHS�LW�YHU\�VKRUW��EH�H[WUHPHO\�VHOHFWLYH�
DQG�XVH�\RXU�RZQ�ZRUGV��%H�H[WUD�VHOHFWLYH�ZLWK�TXRWHVߙ��GRQߞW�FRS\�WKHP�WR
VNLS� WKH� VWHS� RI� UHDOO\� XQGHUVWDQGLQJ� ZKDW� WKH\� PHDQ�� .HHS� WKHVH� QRWHV
WRJHWKHU�ZLWK�WKH�ELEOLRJUDSKLF�GHWDLOV�LQ�RQH�SODFHߙ��\RXU�UHIHUHQFH�V\VWHP�
���0DNH�SHUPDQHQW�QRWHV��1RZ�WXUQ� WR�\RXU�VOLS�ER[��*R� WKURXJK� WKH�QRWHV
\RX�PDGH�LQ�VWHS�RQH�RU�WZR��LGHDOO\�RQFH�D�GD\�DQG�EHIRUH�\RX�IRUJHW�ZKDW
\RX�PHDQW��DQG�WKLQN�DERXW�KRZ�WKH\�UHODWH�WR�ZKDW�LV�UHOHYDQW�IRU�\RXU�RZQ
UHVHDUFK��WKLQNLQJ�RU�LQWHUHVWV��7KLV�FDQ�VRRQ�EH�GRQH�E\�ORRNLQJ�LQWR�WKH�VOLS�
ER[ߙ��LW�RQO\�FRQWDLQV�ZKDW�LQWHUHVWV�\RX�DQ\ZD\��7KH�LGHD�LV�QRW�WR�FROOHFW�



EXW� WR�GHYHORS� LGHDV�� DUJXPHQWV�DQG�GLVFXVVLRQV��'RHV� WKH�QHZ� LQIRUPDWLRQ
FRQWUDGLFW��FRUUHFW��VXSSRUW�RU�DGG�WR�ZKDW�\RX�DOUHDG\�KDYH��LQ�WKH�VOLS�ER[
RU�RQ�\RXU�PLQG�"�&DQ�\RX�FRPELQH�LGHDV�WR�JHQHUDWH�VRPHWKLQJ�QHZ"�:KDW
TXHVWLRQV�DUH�WULJJHUHG�E\�WKHP"����
:ULWH� H[DFWO\� RQH� QRWH� IRU� HDFK� LGHD� DQG�ZULWH� DV� LI� \RX�ZHUH� ZULWLQJ� IRU
VRPHRQH�HOVH��8VH�IXOO�VHQWHQFHV��GLVFORVH�\RXU�VRXUFHV��PDNH�UHIHUHQFHV�DQG
WU\�WR�EH�DV�SUHFLVH��FOHDU�DQG�EULHI�DV�SRVVLEOH��7KURZ�DZD\�WKH�IOHHWLQJ�QRWHV
IURP�VWHS�RQH�DQG�SXW�WKH�OLWHUDWXUH�QRWHV�IURP�VWHS�WZR�LQWR�\RXU�UHIHUHQFH
V\VWHP��<RX� FDQ� IRUJHW� DERXW� WKHP�QRZ��$OO� WKDW�PDWWHUV� LV� JRLQJ� LQWR� WKH
VOLS�ER[�
���1RZ�DGG�\RXU�QHZ�SHUPDQHQW�QRWHV�WR�WKH�VOLS�ER[�E\�
D�����)LOLQJ�HDFK�RQH�EHKLQG�RQH�RU�PRUH�UHODWHG�QRWHV��ZLWK�D�SURJUDP��\RX
FDQ�SXW�RQH�QRWHߡ�EHKLQGߢ�PXOWLSOH�QRWHV�� LI�\RX�XVH�SHQ�DQG�SDSHU� OLNH
/XKPDQQ��\RX�KDYH�WR�GHFLGH�ZKHUH�LW� ILWV�EHVW�DQG�DGG�PDQXDO� OLQNV� WR
WKH�RWKHU�QRWHV���/RRN�WR�ZKLFK�QRWH�WKH�QHZ�RQH�GLUHFWO\�UHODWHV�RU��LI�LW
GRHV�QRW� UHODWH�GLUHFWO\� WR� DQ\�RWKHU�QRWH�\HW�� MXVW� ILOH� LW� EHKLQG� WKH� ODVW
RQH�

E�����$GGLQJ�OLQNV�WR�UHODWHG�QRWHV�
F�����0DNLQJ�VXUH�\RX�ZLOO�EH�DEOH�WR�ILQG�WKLV�QRWH�ODWHU�E\�HLWKHU�OLQNLQJ�WR�LW
IURP�\RXU� LQGH[�RU�E\�PDNLQJ� D� OLQN� WR� LW� RQ� D�QRWH� WKDW� \RX�XVH� DV� DQ
HQWU\�SRLQW�WR�D�GLVFXVVLRQ�RU�WRSLF�DQG�LV�LWVHOI�OLQNHG�WR�WKH�LQGH[�

��� 'HYHORS� \RXU� WRSLFV�� TXHVWLRQV� DQG� UHVHDUFK� SURMHFWV� ERWWRP� XS� IURP
ZLWKLQ� WKH� V\VWHP�� 6HH� ZKDW� LV� WKHUH�� ZKDW� LV� PLVVLQJ� DQG� ZKDW� TXHVWLRQV
DULVH��5HDG�PRUH�WR�FKDOOHQJH�DQG�VWUHQJWKHQ�\RXU�DUJXPHQWV�DQG�FKDQJH�DQG
GHYHORS�\RXU� DUJXPHQWV� DFFRUGLQJ� WR� WKH�QHZ� LQIRUPDWLRQ�\RX�DUH� OHDUQLQJ
DERXW��7DNH�PRUH�QRWHV��GHYHORS�LGHDV�IXUWKHU�DQG�VHH�ZKHUH�WKLQJV�ZLOO�WDNH
\RX��-XVW�IROORZ�\RXU�LQWHUHVW�DQG�DOZD\V�WDNH�WKH�SDWK�WKDW�SURPLVHV�WKH�PRVW
LQVLJKW��%XLOG�XSRQ�ZKDW�\RX�KDYH��(YHQ�LI�\RX�GRQߞW�KDYH�DQ\WKLQJ�LQ�\RXU
VOLS�ER[�\HW��\RX�QHYHU�VWDUW� IURP�VFUDWFKߙ��\RX�DOUHDG\�KDYH� LGHDV�RQ�\RXU
PLQG� WR�EH� WHVWHG��RSLQLRQV� WR�EH�FKDOOHQJHG�DQG�TXHVWLRQV� WR�EH�DQVZHUHG�
'R� QRW� EUDLQVWRUP� IRU� D� WRSLF��/RRN� LQWR� WKH� VOLS�ER[� LQVWHDG� WR� VHH�ZKHUH
FKDLQV� RI� QRWHV� KDYH� GHYHORSHG� DQG� LGHDV� KDYH� EHHQ� EXLOW� XS� WR� FOXVWHUV�
'RQߞW�FOLQJ�WR�DQ�LGHD�LI�DQRWKHU��PRUH�SURPLVLQJ�RQH�JDLQV�PRPHQWXP��7KH
PRUH�\RX�EHFRPH�LQWHUHVWHG�LQ�VRPHWKLQJ��WKH�PRUH�\RX�ZLOO�UHDG�DQG�WKLQN



DERXW�LW��WKH�PRUH�QRWHV�\RX�ZLOO�FROOHFW�DQG�WKH�PRUH�OLNHO\�LW�LV�WKDW�\RX�ZLOO
JHQHUDWH�TXHVWLRQV� IURP� LW�� ,W�PLJKW�EH� H[DFWO\�ZKDW�\RX�ZHUH� LQWHUHVWHG� LQ
IURP�WKH�EHJLQQLQJ��EXW�LW�LV�PRUH�OLNHO\�WKDW�\RXU�LQWHUHVWV�ZLOO�KDYH�FKDQJHG
��WKDW�LV�ZKDW�LQVLJKW�GRHVߙ
���$IWHU� D�ZKLOH�� \RX�ZLOO� KDYH� GHYHORSHG� LGHDV� IDU� HQRXJK� WR� GHFLGH� RQ� D
WRSLF�WR�ZULWH�DERXW��<RXU�WRSLF�LV�QRZ�EDVHG�RQ�ZKDW�\RX�KDYH��QRW�EDVHG�RQ
DQ� XQIRXQGHG� LGHD� DERXW� ZKDW� WKH� OLWHUDWXUH� \RX� DUH� DERXW� WR� UHDG� PLJKW
SURYLGH��/RRN� WKURXJK� WKH�FRQQHFWLRQV�DQG�FROOHFW� DOO� WKH� UHOHYDQW�QRWHV�RQ
WKLV� WRSLF� �PRVW�RI� WKH� UHOHYDQW�QRWHV�ZLOO�DOUHDG\�EH� LQ�SDUWLDO�RUGHU���FRS\
WKHP� RQWR� \RXU� �@�<ߢGHVNWRSߡ DQG� EULQJ� WKHP� LQ� RUGHU�� /RRN� IRU� ZKDW� LV
PLVVLQJ� DQG� ZKDW� LV� UHGXQGDQW�� 'RQߞW� ZDLW� XQWLO� \RX� KDYH� HYHU\WKLQJ
WRJHWKHU��5DWKHU�� WU\� LGHDV�RXW�DQG�JLYH�\RXUVHOI� HQRXJK� WLPH� WR�JR�EDFN� WR
UHDGLQJ�DQG�QRWH�WDNLQJ�WR�LPSURYH�\RXU�LGHDV��DUJXPHQWV�DQG�WKHLU�VWUXFWXUH�
���7XUQ�\RXU�QRWHV� LQWR� D� URXJK�GUDIW��'RQߞW� VLPSO\�FRS\�\RXU�QRWHV� LQWR� D
PDQXVFULSW��7UDQVODWH�WKHP�LQWR�VRPHWKLQJ�FRKHUHQW�DQG�HPEHG�WKHP�LQWR�WKH
FRQWH[W�RI�\RXU�DUJXPHQW�ZKLOH�\RX�EXLOG�\RXU�DUJXPHQW�RXW�RI�WKH�QRWHV�DW
WKH� VDPH� WLPH�� 'HWHFW� KROHV� LQ� \RXU� DUJXPHQW�� ILOO� WKHP� RU� FKDQJH� \RXU
DUJXPHQW�
���(GLW� DQG�SURRIUHDG�\RXU�PDQXVFULSW��*LYH�\RXUVHOI� D�SDW�RQ� WKH� VKRXOGHU
DQG�WXUQ�WR�WKH�QH[W�PDQXVFULSW�
7KHVH�DUH�WKH�VWHSV��SUHVHQWHG�DV�LI�\RX�ZLOO�ZULWH�RQO\�RQH�SDSHU�DUWLFOH�DW�D
WLPH��,Q�UHDOLW\��\RX�QHYHU�ZRUN�RQ�MXVW�RQH�LGHD��EXW�PDQ\�LGHDV�LQ�GLIIHUHQW
VWDJHV� DW� WKH� VDPH� WLPH�� $QG� WKDW� LV� ZKHUH� WKH� V\VWHP� SOD\V� RXW� LWV� UHDO
VWUHQJWKV��:H�FDQQRW�KHOS�EXW� WKLQN�DERXW�PRUH�WKDQ�RQH�TXHVWLRQ�DW�D� WLPH
DQG� WKH� FKDQFHV� DUH� WKDW� \RX� ZLOO� WKLQN� DQG� ZULWH� LQ� WKH� IXWXUH� DV� ZHOO�� ,W
PLJKW� QRW� EH� IRU� DFDGHPLD� RU� D� SXEOLFDWLRQ�� EXW� FHUWDLQO\� IRU� \RXU� RZQ
LQWHOOHFWXDO�JURZWK��*DWKHU�ZKDW�\RX�HQFRXQWHU�DORQJ�\RXU�ZD\�DQG�GRQߞW�OHW
DQ\�JRRG�LGHD�JR�WR�ZDVWH��<RX�PLJKW�UHDG�D�FHUWDLQ�ERRN�LQ�KRSH�LW�FRXOG�EH
XVHIXO� IRU� RQH� RI� WKH� SDSHUV� \RX� ZULWH�� 0D\EH� \RX� DUH� ZURQJ�� EXW� LW� VWLOO
PLJKW� FRQWDLQ� VRPH� LQWHUHVWLQJ� WKRXJKWV� ZRUWK� NHHSLQJ� DQG� XVHIXO� IRU
VRPHWKLQJ�HOVH�\RX�KDYHQߞW�WKRXJKW�DERXW�\HW�
,Q�WUXWK�� LW� LV�KLJKO\�XQOLNHO\�WKDW�HYHU\�WH[W�\RX�UHDG�ZLOO�FRQWDLQ�H[DFWO\

WKH� LQIRUPDWLRQ�\RX� ORRNHG�IRU�DQG�QRWKLQJ�HOVH��2WKHUZLVH��\RX�PXVW�KDYH
DOUHDG\�NQRZQ�ZKDW�ZDV�LQ�WKHUH�DQG�ZRXOGQߞW�KDYH�KDG�UHDVRQ�WR�UHDG�LW�LQ



WKH�ILUVW�SODFH�>�@�$V�WKH�RQO\�ZD\�WR�ILQG�RXW�LI�VRPHWKLQJ�LV�ZRUWK�UHDGLQJ�LV
E\�UHDGLQJ�LW��HYHQ�MXVW�ELWV�RI�LW���LW�PDNHV�VHQVH�WR�XVH�WKH�WLPH�VSHQW�LQ�WKH
EHVW�SRVVLEOH�ZD\��:H�FRQVWDQWO\�HQFRXQWHU� LQWHUHVWLQJ� LGHDV�DORQJ� WKH�ZD\
DQG� RQO\� D� IUDFWLRQ� RI� WKHP� DUH� XVHIXO� IRU� WKH� SDUWLFXODU� SDSHU� ZH� VWDUWHG
UHDGLQJ�LW�IRU��:K\�OHW�WKHP�JR�WR�ZDVWH"�0DNH�D�QRWH�DQG�DGG�LW�WR�\RXU�VOLS�
ER[��,W�LPSURYHV�LW��(YHU\�LGHD�DGGV�WR�ZKDW�FDQ�EHFRPH�D�FULWLFDO�PDVV�WKDW
WXUQV�D�PHUH�FROOHFWLRQ�RI�LGHDV�LQWR�DQ�LGHD�JHQHUDWRU�
$�W\SLFDO�ZRUN�GD\�ZLOO�FRQWDLQ�PDQ\��LI�QRW�DOO��RI�WKHVH�VWHSV��<RX�UHDG

DQG�WDNH�QRWHV��<RX�EXLOG�FRQQHFWLRQV�ZLWKLQ�WKH�VOLS�ER[��ZKLFK�LQ�LWVHOI�ZLOO
VSDUN�QHZ�LGHDV��<RX�ZULWH�WKHP�GRZQ�DQG�DGG�WKHP�WR�WKH�GLVFXVVLRQ��<RX
ZULWH�RQ�\RXU�SDSHU��QRWLFH�D�KROH�LQ�WKH�DUJXPHQW�DQG�KDYH�DQRWKHU�ORRN�LQ
WKH�ILOH�V\VWHP�IRU�WKH�PLVVLQJ�OLQN��<RX�IROORZ�XS�RQ�D�IRRWQRWH��JR�EDFN�WR
UHVHDUFK�DQG�PLJKW�DGG�D�ILWWLQJ�TXRWH�WR�RQH�RI�\RXU�SDSHUV�LQ�WKH�PDNLQJ�
+RZ�IRFXVHG�\RX�ZDQW�WR�UHDG�GHSHQGV�RQ�\RXU�SULRULWLHV��<RX�GRQߞW�KDYH

WR�UHDG�DQ\WKLQJ�\RX�GRQߞW�FRQVLGHU�DQ�DEVROXWH�QHFHVVLW\�IRU�ILQLVKLQJ�\RXU
PRVW� XUJHQW� SDSHU�� EXW� \RX� ZLOO� VWLOO� HQFRXQWHU� D� ORW� RI� RWKHU� LGHDV� DQG
LQIRUPDWLRQ�DORQJ�WKH�ZD\��6SHQGLQJ�WKH�OLWWOH�H[WUD�WLPH�WR�DGG�WKHP�WR�\RXU
V\VWHP�ZLOO�PDNH�DOO�WKH�GLIIHUHQFH��EHFDXVH�WKH�DFFLGHQWDO�HQFRXQWHUV�PDNH
XS�WKH�PDMRULW\�RI�ZKDW�ZH�OHDUQ�
,PDJLQH�LI�ZH�ZHQW�WKURXJK�OLIH�OHDUQLQJ�RQO\�ZKDW�ZH�SODQQHG�WR�OHDUQ�RU

EHLQJ�H[SOLFLWO\� WDXJKW�� ,�GRXEW�ZH�ZRXOG�KDYH�HYHQ�OHDUQHG� WR�VSHDN��(DFK
DGGHG�ELW�RI�LQIRUPDWLRQ��ILOWHUHG�RQO\�E\�RXU�LQWHUHVW��LV�D�FRQWULEXWLRQ�WR�RXU
IXWXUH�XQGHUVWDQGLQJ��WKLQNLQJ�DQG�ZULWLQJ��$QG�WKH�EHVW�LGHDV�DUH�XVXDOO\�WKH
RQHV�ZH�KDYHQߞW�DQWLFLSDWHG�DQ\ZD\�
0RVW�SHRSOH�IROORZ�GLIIHUHQW�OLQHV�RI�WKRXJKW�DW�WKH�VDPH�WLPH��7KH\�PLJKW

IRFXV�IRU�D�ZKLOH�RQ�RQH�LGHD��EXW�WKHQ�OHDYH�LW�DORQH�IRU�DQRWKHU�ZKLOH�XQWLO
WKH\� VHH�KRZ� WR�SURFHHG� IXUWKHU�� ,W� LV�KHOSIXO� WKHQ� WR�EH�DEOH� WR�SLFN�XS�RQ
DQRWKHU� LGHD� QRZ�DQG�JR�EDFN� WR� WKH� HDUOLHU� WKRXJKW� ODWHU�� ,W� LV�PXFK�PRUH
UHDOLVWLF�WR�NHHS�WKLV�IOH[LELOLW\�DQG�\RX�GRQߞW�KDYH�WR�ZRUU\�DERXW�VWDUWLQJ�DOO
RYHU�



����(YHU\WKLQJ�<RX�1HHG�WR�+DYH
7KHUH�LV�WKLV�VWRU\�ZKHUH�1$6$�WULHG�WR�ILJXUH�RXW�KRZ�WR�PDNH�D�EDOOSRLQW
SHQ� WKDW�ZRUNV� LQ� VSDFH�� ,I� \RX�KDYH� HYHU� WULHG� WR�XVH� D� EDOOSRLQW� SHQ�RYHU
\RXU�KHDG��\RX�KDYH�SUREDEO\�UHDOLVHG�LW�LV�JUDYLW\�WKDW�NHHSV�WKH�LQN�IORZLQJ�
$IWHU� D� VHULHV� RI� SURWRW\SHV�� VHYHUDO� WHVW� UXQV� DQG� WRQV� RI�PRQH\� LQYHVWHG�
1$6$�GHYHORSHG� D� IXOO\� IXQFWLRQDO� JUDYLW\�LQGHSHQGHQW� SHQ��ZKLFK� SXVKHV
WKH� LQN�RQWR� WKH�SDSHU�E\�PHDQV�RI�FRPSUHVVHG�QLWURJHQ��$FFRUGLQJ� WR� WKLV
VWRU\��WKH�5XVVLDQV�IDFHG�WKH�VDPH�SUREOHP��6R�WKH\�XVHG�SHQFLOV��'H�%RQR�
������������7KH�VOLS�ER[�IROORZV�WKH�5XVVLDQ�PRGHO��)RFXV�RQ�WKH�HVVHQWLDOV�
GRQߞW�FRPSOLFDWH�WKLQJV�XQQHFHVVDULO\�
$FDGHPLF� ZULWLQJ� LQ� LWVHOI� LV� QRW� D� FRPSOLFDWHG� SURFHVV� WKDW� UHTXLUHV� D

YDULHW\�RI�FRPSOLFDWHG�WRROV��EXW�LV�LQ�FRQVWDQW�GDQJHU�RI�EHLQJ�FORJJHG�ZLWK
XQQHFHVVDU\� GLVWUDFWLRQV�� 8QIRUWXQDWHO\��PRVW� VWXGHQWV� FROOHFW� DQG� HPEUDFH
RYHU�WLPH�D�YDULHW\�RI�OHDUQLQJ�DQG�QRWH�WDNLQJ�WHFKQLTXHV��HDFK�SURPLVLQJ�WR
PDNH�VRPHWKLQJ�HDVLHU��EXW�FRPELQHG�KDYH�WKH�RSSRVLWH�HIIHFW�
7KH� ZKROH� ZRUNIORZ� EHFRPHV� FRPSOLFDWHG�� 7KHUH� LV� WKH� WHFKQLTXH� RI

XQGHUOLQLQJ� LPSRUWDQW� VHQWHQFHV� �VRPHWLPHV� LQ� GLIIHUHQW� FRORXUV� RU� VKDSHV��
FRPPHQWLQJ� LQ� WKH� PDUJLQV� RI� D� WH[W�� ZULWLQJ� H[FHUSWV�� HPSOR\LQJ� UHDGLQJ
PHWKRGV� ZLWK� DFURQ\PV� OLNH� 64�5>�@� RU� 64�5�>�@� ZULWLQJ� D� MRXUQDO�
EUDLQVWRUPLQJ�D�WRSLF�RU�IROORZLQJ�PXOWL�VWHS�TXHVWLRQ�VKHHWVߙ��DQG�WKHQ�WKHUH
DUH�� RI� FRXUVH�� WKH� RQH� WKRXVDQG� DQG� WZHOYH� DSSV� DQG� SURJUDPV� WKDW� DUH
VXSSRVHG� WR� KHOS� ZLWK� OHDUQLQJ� DQG� ZULWLQJ�� )HZ� RI� WKHVH� WHFKQLTXHV� DUH
SDUWLFXODUO\�FRPSOLFDWHG�LQ�WKHPVHOYHV��EXW�WKH\�DUH�XVXDOO\�XVHG�ZLWKRXW�DQ\
UHJDUG� WR� WKH� DFWXDO� ZRUNIORZ�� ZKLFK� WKHQ� TXLFNO\� EHFRPHV� D� PHVV�� $V
QRWKLQJ� UHDOO\� ILWV� WRJHWKHU�� ZRUNLQJ� ZLWKLQ� WKLV� DUUDQJHPHQW� EHFRPHV
H[WUHPHO\�FRPSOLFDWHG�LQGHHG�DQG�GLIILFXOW�WR�JHW�DQ\WKLQJ�GRQH�
$QG� LI� \RX� VWXPEOH� XSRQ� RQH� LGHD� DQG� WKLQN� WKDW� LW� PLJKW� FRQQHFW� WR

DQRWKHU� LGHD�� ZKDW� GR� \RX� GR� ZKHQ� \RX� HPSOR\� DOO� WKHVH� GLIIHUHQW
WHFKQLTXHV"�*R�WKURXJK�DOO�\RXU�ERRNV�WR�ILQG�WKH�ULJKW�XQGHUOLQHG�VHQWHQFH"
5HUHDG�DOO�\RXU� MRXUQDOV�DQG�H[FHUSWV"�$QG�ZKDW�GR�\RX�GR� WKHQ"�:ULWH�DQ
H[FHUSW�DERXW�LW"�:KHUH�GR�\RX�VDYH�LW�DQG�KRZ�GRHV�WKLV�KHOS�WR�PDNH�QHZ
FRQQHFWLRQV"� (YHU\� OLWWOH� VWHS� VXGGHQO\� WXUQV� LQWR� LWV� RZQ� SURMHFW� ZLWKRXW
EULQJLQJ� WKH� ZKROH� PXFK� IXUWKHU� IRUZDUG�� $GGLQJ� DQRWKHU� SURPLVLQJ
WHFKQLTXH�WR�LW��WKHQ��ZRXOG�PDNH�WKLQJV�RQO\�ZRUVH�



7KDW� LV�ZK\� WKH� VOLS�ER[� LV�QRW� LQWURGXFHG�DV� DQRWKHU� WHFKQLTXH��EXW� DV� D
FUXFLDO�HOHPHQW�LQ�DQ�RYHUDUFKLQJ�ZRUNIORZ�WKDW�LV�VWULSSHG�RI�HYHU\WKLQJ�WKDW
FRXOG� GLVWUDFW� IURP�ZKDW� LV� LPSRUWDQW�� *RRG� WRROV� GR� QRW� DGG� IHDWXUHV� DQG
PRUH�RSWLRQV� WR�ZKDW�ZH�DOUHDG\�KDYH��EXW�KHOS� WR� UHGXFH�GLVWUDFWLRQV�IURP
WKH� PDLQ� ZRUN�� ZKLFK� KHUH� LV� WKLQNLQJ�� 7KH� VOLS�ER[� SURYLGHV� DQ� H[WHUQDO
VFDIIROG�WR�WKLQN�LQ�DQG�KHOSV�ZLWK�WKRVH�WDVNV�RXU�EUDLQV�DUH�QRW�YHU\�JRRG�DW�
PRVW�RI�DOO�REMHFWLYH�VWRUDJH�RI�LQIRUPDWLRQ�
7KDW� LV�SUHWW\�PXFK� LW��7R�KDYH�DQ�XQGLVWUDFWHG�EUDLQ� WR� WKLQN�ZLWK�DQG�D

UHOLDEOH�FROOHFWLRQ�RI�QRWHV�WR�WKLQN�LQ�LV�SUHWW\�PXFK�DOO�ZH�QHHG��(YHU\WKLQJ
HOVH�LV�MXVW�FOXWWHU�

����������7KH�7RRO�%R[
:H�QHHG�IRXU�WRROV�
�
w�������6RPHWKLQJ�WR�ZULWH�ZLWK�DQG�VRPHWKLQJ�WR�ZULWH�RQ��SHQ�DQG�SDSHU�ZLOO

GR�
w�������$�UHIHUHQFH�PDQDJHPHQW�V\VWHP��WKH�EHVW�SURJUDPV�DUH�IUHH�
w�������7KH�VOLS�ER[��WKH�EHVW�SURJUDP�LV�IUHH�
w�������$Q�HGLWRU��ZKDWHYHU�ZRUNV�EHVW�IRU�\RX��YHU\�JRRG�RQHV�DUH�IUHH�

�
0RUH�LV�XQQHFHVVDU\��OHVV�LV�LPSRVVLEOH�
��� � � �<RX�QHHG�VRPHWKLQJ� WR�FDSWXUH� LGHDV�ZKHQHYHU�DQG�ZKHUHYHU� WKH\�SRS
LQWR� \RXU� KHDG�� :KDWHYHU� \RX� XVH�� LW� VKRXOG� QRW� UHTXLUH� DQ\� WKRXJKWV�
DWWHQWLRQ�RU�PXOWLSOH�VWHSV�WR�ZULWH�LW�GRZQ��,W�FDQ�EH�D�QRWHERRN��D�QDSNLQ�
DQ� DSS� RQ� \RXU� SKRQH� RU� L3DG�� 7KHVH� QRWHV� DUH� QRW� PHDQW� WR� EH� VWRUHG
SHUPDQHQWO\�� 7KH\� ZLOO� EH� GHOHWHG� RU� FKXFNHG� VRRQ� DQ\ZD\�� 7KH\� RQO\
IXQFWLRQ� DV� D� UHPLQGHU� RI� D� WKRXJKW� DQG� DUH� QRW� PHDQW� WR� FDSWXUH� WKH
WKRXJKW� LWVHOI��ZKLFK� UHTXLUHV� WLPH� WR� SKUDVH� SURSHU� VHQWHQFHV� DQG� FKHFN
IDFWV��,�UHFRPPHQG�KDYLQJ�SHQ�DQG�SDSHU�ZLWK�\RX�DW�DOO�WLPHV��,W�LV�UHDOO\
KDUG�WR�EHDW�D�QRWHERRN�LQ�LWV�VLPSOLFLW\��,I�\RX�XVH�RWKHU�WRROV��PDNH�VXUH
HYHU\WKLQJ� HQGV� XS� LQ� RQH� SODFH�� D� FHQWUDO� LQER[� RU� VRPHWKLQJ� OLNH� WKDW�
ZKHUH�\RX�FDQ�SURFHVV�LW�VRRQ��LGHDOO\�ZLWKLQ�D�GD\�

��� � � �7KH�UHIHUHQFH�V\VWHP�KDV�WZR�SXUSRVHV��7R�FROOHFW� WKH�UHIHUHQFHV��GXK�
DQG�WKH�QRWHV�\RX�WDNH�GXULQJ�\RXU�UHDGLQJ��,�VWURQJO\�UHFRPPHQG�XVLQJ�D
IUHH� SURJUDP� OLNH� =RWHUR�� ZKLFK� DOORZV� \RX� WR� PDNH� QHZ� HQWULHV� YLD



EURZVHU� SOXJLQV� RU� MXVW� E\� HQWHULQJ� WKH� ,6%1� RU� GLJLWDO� REMHFW� LGHQWLILHU
�'2,�� QXPEHU�� =RWHUR� DOVR� FDQ� EH� LQWHJUDWHG� LQWR� 0LFURVRIW� :RUG�
2SHQ2IILFH�� /LEUH2IILFH� DQG� 1HR2IILFH�� ZKLFK� DOORZV� \RX� WR� LQVHUW
TXRWDWLRQV�ZLWKRXW� DFWXDOO\� W\SLQJ� LQ� WKH� UHIHUHQFH�� 7KDW� QRW� RQO\�PDNHV
WKLQJV� HDVLHU�� \RX� DOVR�PLWLJDWH� WKH� ULVN� RI�PHVVLQJ� WKLQJV� XS�ZKHQ� \RX
DGG�� HGLW� RU� GHOHWH� DGGLWLRQDO� UHIHUHQFHV��<RX� FDQ� DOVR� HDVLO\� FKDQJH� WKH
IRUPDW� DFFRUGLQJ� WR� WKH� VWDQGDUGV� UHTXLUHG� E\� \RXU� SURIHVVRUV� RU� WKH
MRXUQDO�\RX�ZULWH�IRU��<RX�FDQ�DGG�QRWHV�WR�HDFK�HQWU\ߙ��EXW�LW�ZRXOG�DOVR
EH�ILQH� WR�ZULWH�\RXU�QRWHV�E\�KDQG�DQG� OLQN� WKHP�WR� WKH�UHIHUHQFH� LI�\RX
SUHIHU� WR� ZULWH� E\� KDQG� DW� WKLV� VWDJH�� ,Q� WKDW� FDVH�� MXVW� JLYH� WKH� QRWHV� D
VWDQGDUGLVHG�WLWOH�OLNHߡ�$XWKRU<HDUߢ�DQG�NHHS�WKHP�LQ�DOSKDEHWLFDO�RUGHU�LQ
RQH�SODFH��<RX�FDQ�GRZQORDG�=RWHUR�IRU�IUHH�DW�]RWHUR�RUJ��:LQGRZV��0DF
DQG� /LQX[��� <RX� ZLOO� ILQG� WKH� OLQNV� WR� DOO� UHFRPPHQGHG� SURJUDPV� RQ
WDNHVPDUWQRWHV�FRP�>��@� ,I� \RX� SUHIHU� RU� DOUHDG\� ZRUN� ZLWK� DQRWKHU�
HTXDOO\�VLPSOH�SURJUDP��WKHUH�LV�QR�UHDVRQ�QRW�WR�XVH�WKDW�

��� � � �7KH�VOLS�ER[��6RPH�SUHIHU�WKH�ROG�IDVKLRQHG�SHQ�DQG�SDSHU�YHUVLRQ�LQ�D
ZRRGHQ�ER[��7KDW
V�ILQHߙ��FRPSXWHUV�FDQ�RQO\�VSHHG�XS�D�UHODWLYHO\�PLQRU
SDUW�RI�WKH�ZRUN�DQ\ZD\��OLNH�DGGLQJ�OLQNV�DQG�IRUPDWWLQJ�UHIHUHQFHV��7KH\
FDQߞW� VSHHG�XS� WKH�PDLQ�SDUW�RI� WKH�ZRUN��ZKLFK� LV� WKLQNLQJ�� UHDGLQJ�DQG
XQGHUVWDQGLQJ��$OO�\RX�ZRXOG�QHHG�DUH�VKHHWV�RI�SDSHU�DERXW�WKH�VL]H�RI�D
SRVWFDUG� �/XKPDQQ�XVHG� WKH�',1�$��VL]H������[�����PP�RU������[�����
LQFKHV��DQG�D�ER[�WR�NHHS�WKHP�LQ��$QG�HYHQ�WKRXJK�WKHUH�DUH�FOHDU�EHQHILWV
RI� KDQGZULWLQJ� �FI�� EHORZ� FKDSWHU� �������� ,� UHFRPPHQG� XVLQJ� WKH� GLJLWDO
YHUVLRQ��LI�RQO\�IRU�PRELOLW\��(YHQ�WKRXJK�\RX�FRXOG�EDVLFDOO\�HPXODWH�WKH
VOLS�ER[� ZLWK� DQ\� SURJUDP� WKDW� DOORZV� VHWWLQJ� OLQNV� DQG� WDJJLQJ� �OLNH
(YHUQRWH� RU� D� :LNL��� ,� VWURQJO\� UHFRPPHQG� XVLQJ� 'DQLHO� /¼GHFNHߞV
=HWWHONDVWHQ�� ,W� LV� WKH� RQO\� SURJUDP� ,� NQRZ� WKDW� UHDOO\� LPSOHPHQWV� WKH
SULQFLSOHV� EHKLQG�/XKPDQQߞV� V\VWHP� DQG� LV� DW� WKH� VDPH� WLPH� VLPSOH� DQG
HDV\�WR�XVH��,W�LV�IUHH�DQG�DYDLODEOH�IRU�GLIIHUHQW�RSHUDWLQJ�V\VWHPV��<RX�FDQ
GRZQORDG�LW�IURP�]HWWHONDVWHQ�GDQLHOOXHGHFNH�GH��SOHDVH�FRQVLGHU�VHQGLQJ�D
GRQDWLRQ�WR�WKH�GHYHORSHU�LI�\RX�OLNH�LW��

��� � � � )LQDOO\�� WKH� HGLWRU�� ,I� \RX� XVH� =RWHUR�� ,� UHFRPPHQG� XVLQJ� RQH� RI� WKH
HGLWRUV�LW�LV�FRPSDWLEOH�ZLWK��0LFURVRIW�:RUG��2SHQ2IILFH��/LEUH2IILFH�RU
1HR2IILFH���EHFDXVH�LW�PDNHV�OLIH�D�ORW�HDVLHU�LI�\RX�GRQߞW�KDYH�WR�W\SH�LQ
HYHU\� UHIHUHQFH� PDQXDOO\�� ([FHSW� IRU� WKDW�� HYHU\WKLQJ� ZRUNV� ILQH� �ߙ QR



HGLWRU�FDQ�LPSURYH�DQ�DUJXPHQW�
,I�\RX�KDYH�SHQ�DQG�SDSHU��DQ�HGLWRU��\RXU�VOLS�ER[�DQG�UHIHUHQFH�V\VWHP�DW
KDQG��\RX�DUH�UHDG\�WR�JR�



����$�)HZ�7KLQJV�WR�.HHS�LQ�0LQG
*HWWLQJ� WKH� WRROV� UHDG\� VKRXOGQߞW� KDYH� WDNHQ�PRUH� WKDQ� �����PLQXWHV�� %XW
KDYLQJ�WKH�ULJKW�WRROV�LV�RQO\�RQH�SDUW�RI�WKH�HTXDWLRQ��,W�LV�HDV\�WR�JHW�IRROHG
E\�WKHLU�VLPSOLFLW\��0DQ\ߡ�WULHG�WKHP�RXWߢ�ZLWKRXW�UHDOO\�XQGHUVWDQGLQJ�KRZ
WR�ZRUN�ZLWK�WKHP�DQG�ZHUH�H[SHFWHGO\�GLVDSSRLQWHG�ZLWK�WKH�UHVXOWV��7RROV
DUH�RQO\�DV�JRRG�DV�\RXU�DELOLW\�WR�ZRUN�ZLWK�WKHP��(YHU\ERG\�NQRZV�KRZ�WR
KDQGOH� D� IOXWH� �\RX� EORZ� LQWR� RQH� HQG� DQG� SUHVV� \RXU� ILQJHUV� RQ� WKH� KROHV
DFFRUGLQJ�WR�WKH�QRWHV�\RX�DUH�SOD\LQJ���EXW�QRERG\�ZRXOG�WU\�LW�RXW�RQFH�DQG
WKHQ�MXGJH�WKH�LQVWUXPHQW�RQ�ZKDW�WKH\�KHDU�>��@
%XW�ZLWK�WRROV�OLNH�WKH�VOLS�ER[��ZH�VRPHWLPHV�IRUJHW�WKDW�WKH�KDQGOLQJ�LV�DV

LPSRUWDQW�DV�WKH�SRVVLELOLWLHV�RI�WKH�WRRO�LWVHOI��,I�ZH�WU\�WR�XVH�D�WRRO�ZLWKRXW
SXWWLQJ�DQ\� WKRXJKW� LQWR� WKH�ZD\�ZH�ZRUN�ZLWK� LW��HYHQ� WKH�EHVW� WRRO�ZRXOG
QRW�EH�RI�PXFK�KHOS��7KH�VOLS�ER[��IRU�H[DPSOH��ZRXOG�PRVW�OLNHO\�EH�XVHG�DV
DQ�DUFKLYH�IRU�QRWHVߙ��RU�ZRUVH��D�JUDYH\DUG�IRU�WKRXJKWV��FI��+ROOLHU���������
RQ�0DOODUP©ߞV�LQGH[�FDUGV���8QIRUWXQDWHO\��WKHUH�DUH�TXLWH�D�IHZ�H[SODQDWLRQV
RI�/XKPDQQߞV�WHFKQLTXH�RQ�WKH�,QWHUQHW�WKDW�IRFXV�LQ�D�PLVOHDGLQJ�ZD\�RQ�WKH
WHFKQLFDOLWLHV�RI�WKH�VOLS�ER[��7KLV�KDV�OHG�WR�SOHQW\�RI�PLVFRQFHSWLRQV�DERXW
LWV� DELOLWLHV�� %XW� WKLQJV� DUH� FKDQJLQJ�� /XKPDQQߞV� VOLS�ER[� LV� FXUUHQWO\� WKH
REMHFW�RI�D�ORQJ�WHUP�UHVHDUFK�SURMHFW�DW�WKH�8QLYHUVLW\�RI�%LHOHIHOG��DQG�WKHLU
ILUVW�UHVXOWV�KDYH�DOUHDG\�JLYHQ�XV�D�FRPSUHKHQVLYH�XQGHUVWDQGLQJ�DERXW�KRZ
/XKPDQQ� UHDOO\�ZRUNHG�ZLWK� LW��<RX� FDQ� ORRN� XS� IRU� \RXUVHOI� VRPH� RI� KLV
QRWHV� RQ� WKHLU� ZHEVLWH�>��@� 6RRQ�� \RX� ZLOO� EH� DEOH� WR� DFFHVV� WKH� ZKROH
GLJLWDOLVHG� VOLS�ER[� RQOLQH�� $GG� WR� WKLV� XQGHUVWDQGLQJ� UHFHQW� SV\FKRORJLFDO
LQVLJKWV�DERXW�OHDUQLQJ��FUHDWLYLW\�DQG�WKLQNLQJ��DQG�ZH�DOVR�JHW�D�SUHWW\�JRRG
SLFWXUH�ZK\� LW�ZRUNV��$QG� LW� LV� LQGHHG�FUXFLDOO\� LPSRUWDQW�QRW�RQO\� WR�NQRZ
KRZ�LW�ZRUNV�RU�KRZ�WR�ZRUN�ZLWK�LW��EXW�DOVR�ZK\�LW�ZRUNV��2QO\�WKHQ�ZLOO
\RX�EH�DEOH�WR�WZHDN�LW�IRU�\RXU�RZQ�QHHGV��$QG�WKLV�LV�ZKDW�WKLV�ERRN�LV�IRU�
7R�JLYH�\RX�DOO�WKH�UHVRXUFHV�\RX�QHHG�WR�ZRUN�LQ�WKH�EHVW�SRVVLEOH�ZD\�ZLWK
WKH�EHVW� WHFKQLTXH�DYDLODEOH��%\�NHHSLQJ�MXVW�D�IHZ�EDVLF�SULQFLSOHV�LQ�PLQG
DQG�ZLWK�DQ�XQGHUVWDQGLQJ�RI�WKH�ORJLF�EHKLQG�WKH�ILOH�V\VWHP��,�VHH�QR�UHDVRQ
ZK\�DQ\RQH�VKRXOG�QRW�EH�DEOH�WR�UHSOLFDWH�/XKPDQQߞV�IRUPXOD�IRU�VXFFHVVIXO
OHDUQLQJ��ZULWLQJ�DQG�UHVHDUFK�
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����:ULWLQJ�,V�WKH�2QO\�7KLQJ�7KDW�0DWWHUV
)RU�VWXGHQWV��WKH�QHHG�IRU�ZULWLQJ�PDLQO\�DSSHDUV�LQ�WKH�IRUP�RI�H[DPLQDWLRQ�
,Q� WKLV� XQGHUVWDQGLQJ�� WKH�ZULWWHQ�ZRUN� UHSUHVHQWV� D�SUHFHGHG�SHUIRUPDQFH�
QDPHO\� OHDUQLQJ�� XQGHUVWDQGLQJ� DQG� WKH� DELOLW\� WR� DQDO\VH� RWKHU� WH[WV
FULWLFDOO\�� %\� ZULWLQJ�� VWXGHQWV� GHPRQVWUDWH� ZKDW� WKH\� KDYH� OHDUQHG�� VKRZ
WKHLU� DELOLW\� WR� WKLQN� FULWLFDOO\� DQG� DELOLW\� WR� GHYHORS� LGHDV�� 7KLV
XQGHUVWDQGLQJ� LV� UHODWHG� WR� WKH� LGHD� WKDW� VWXGHQWV� SUHSDUH� IRU� LQGHSHQGHQW
UHVHDUFK�� ,Q� WKLV�PLQGVHW�� WKH� ZULWLQJ� RI� D� SDSHU� LV� MXVW� DQRWKHU� VNLOO� WR� EH
OHDUQHG��,W�LV�FRPSDUWPHQWDOLVHG�IURP�WKH�RWKHU�WDVNVߙ��LW�LV�VHHQ�DV�RQH�WDVN
DPRQJ�RWKHUV��6WXGHQWV�VKRXOG�QRW�RQO\�OHDUQ�WR�ZULWH�SDSHUV��EXW�DOVR�OHDUQ
IDFWV��EH�DEOH�WR�GLVFXVV�WKHLU�LGHDV�LQ�VHPLQDUV�DQG�OLVWHQ�FDUHIXOO\�WR�OHFWXUHV�
:ULWLQJ�SDSHUV�LV�VHHQ�DV�D�WDVN�LQ�LWVHOI�ZLWK�D�EHJLQQLQJ�DQG�DQ�HQG��$OPRVW
DOO�ERRNV�ZULWWHQ�RQ�DFDGHPLF�ZULWLQJ�VWDUW�IURP�WKLV�DVVXPSWLRQ��$QG�DOPRVW
DOO� RI� WKHP� SURFHHG� DFFRUGLQJO\�� GHVFULELQJ� DQ� LGHDOLVHG� SURFHVV� LQ� FHUWDLQ
FRQVHFXWLYH�VWHSV�
)LUVW��WKH�WDVN�WR�ZULWH�LV�JLYHQ��WKHQ�WKHUH�LV�WKH�FKDOOHQJH�WR�ILQG�D�WRSLF�RU

D�VSHFLILF�DQJOH�RQ�D�SUREOHP��WKH�UHVHDUFK�WR�GR��VWDUWLQJ�ZLWK�WKH�FROOHFWLRQ
RI�WKH�UHOHYDQW�OLWHUDWXUH��IROORZHG�E\�UHDGLQJ�WKH�PDWHULDO��SURFHVVLQJ�LW�DQG
FRPLQJ�WR�D�FRQFOXVLRQ��:ULWLQJ�LV�ZKDW�IROORZV��,Q�WKH�EHJLQQLQJ�VWDQGV�WKH
TXHVWLRQ� WR� EH� DQVZHUHG�� IROORZHG� E\� DQ� RYHUYLHZ� RI� WKH� OLWHUDWXUH�� WKH
GLVFXVVLRQ�RI�LW�DQG�WKH�FRQFOXVLRQ��7KLV��DFFRUGLQJ�WR�WKLV�WKLQNLQJ��SUHSDUHV
\RX� IRU� GRLQJ� LQGHSHQGHQW� UHVHDUFK�� $ODV�� LW� GRHV� QRW�� ,I� \RX� EHFRPH
VXFFHVVIXO� LQ� \RXU� UHVHDUFK�� LW� ZDV� QRW� EHFDXVH� \RX� OHDUQHG� WR� DSSURDFK
ZULWLQJ�LQ�WKLV�ZD\��EXW�GHVSLWH�LW�
7KLV� ERRN� LV� EDVHG� RQ� DQRWKHU� DVVXPSWLRQ�� 6WXG\LQJ� GRHV� QRW� SUHSDUH

VWXGHQWV� IRU� LQGHSHQGHQW� UHVHDUFK�� ,W� LV� LQGHSHQGHQW� UHVHDUFK��1RERG\� VWDUWV
IURP�VFUDWFK�DQG�HYHU\ERG\�LV�DOUHDG\�DEOH�WR�WKLQN�IRU�WKHPVHOYHV��6WXG\LQJ�
GRQH�SURSHUO\��LV�UHVHDUFK��EHFDXVH�LW�LV�DERXW�JDLQLQJ�LQVLJKW�WKDW�FDQQRW�EH
DQWLFLSDWHG�DQG�ZLOO�EH�VKDUHG�ZLWKLQ� WKH�VFLHQWLILF�FRPPXQLW\�XQGHU�SXEOLF
VFUXWLQ\��7KHUH� LV�QR�VXFK� WKLQJ�DV�SULYDWH�NQRZOHGJH� LQ�DFDGHPLD��$Q�LGHD
NHSW�SULYDWH�LV�DV�JRRG�DV�RQH�\RX�QHYHU�KDG��$QG�D�IDFW�QR�RQH�FDQ�UHSURGXFH
LV�QR�IDFW�DW�DOO��0DNLQJ�VRPHWKLQJ�SXEOLF�DOZD\V�PHDQV�WR�ZULWH�LW�GRZQ�VR�LW
FDQ�EH�UHDG��7KHUH�LV�QR�VXFK�WKLQJ�DV�D�KLVWRU\�RI�XQZULWWHQ�LGHDV�



6FKRRO�LV�GLIIHUHQW��3XSLOV�DUH�XVXDOO\�QRW�HQFRXUDJHG�WR�IROORZ�WKHLU�RZQ
OHDUQLQJ� SDWKV�� TXHVWLRQ� DQG� GLVFXVV� HYHU\WKLQJ� WKH� WHDFKHU� LV� WHDFKLQJ� DQG
PRYH� RQ� WR� DQRWKHU� WRSLF� LI� VRPHWKLQJ� GRHV� QRW� SURPLVH� WR� JHQHUDWH
LQWHUHVWLQJ� LQVLJKW�� 7KH� WHDFKHU� LV� WKHUH� IRU� WKH� SXSLOV� WR� OHDUQ�� %XW�� DV
:LOKHOP�YRQ�+XPEROGW�� IRXQGHU�RI� WKH�+XPEROGW�8QLYHUVLW\�RI�%HUOLQ�DQG
EURWKHU�WR�WKH�JUHDW�H[SORUHU�$OH[DQGHU�YRQ�+XPEROGW��SXW�LW��WKH�SURIHVVRU�LV
QRW�WKHUH�IRU�WKH�VWXGHQW�DQG�WKH�VWXGHQW�QRW�IRU�WKH�SURIHVVRU��%RWK�DUH�RQO\
WKHUH�IRU�WKH�WUXWK��$QG�WUXWK�LV�DOZD\V�D�SXEOLF�PDWWHU��(YHU\WKLQJ�ZLWKLQ�WKH
XQLYHUVLW\� DLPV� DW� VRPH� NLQG� RI� SXEOLFDWLRQ�� $� ZULWWHQ� SLHFH� GRHV� QRW
QHFHVVDULO\�QHHG�WR�EH�DFFHSWHG�LQ�DQ�LQWHUQDWLRQDO�MRXUQDO�WR�EHFRPH�SXEOLF�
,Q�IDFW��WKH�YDVW�PDMRULW\�RI�ZKDW�LV�ZULWWHQ�DQG�GLVFXVVHG�LV�QRW�SXEOLVKHG�LQ
WKLV�QDUURZ�VHQVH��7KH�UHYLHZ�SURFHVV� LWVHOI� LV�D� IRUP�RI�SUHVHQWLQJ�DQ� LGHD
SXEOLFO\�WR�WKH�SHHUV�DQG�VR�LV�HYHU\WKLQJ�D�VWXGHQW�KDQGV�RYHU�WR�D�SURIHVVRU
RU� OHFWXUHU�� (YHQ� WKH� KDQGRXW� IRU� D� SUHVHQWDWLRQ� GLVFXVVHG� ZLWK� IHOORZ
VWXGHQWV�LV�D�ZULWWHQ�SLHFH�PDGH�SXEOLF��,W�LV�SXEOLF�EHFDXVH�LQ�WKH�GLVFXVVLRQ�
LW� GRHV� QRW� PDWWHU� DQ\PRUH� ZKDW� WKH� DXWKRU�PHDQW�� RQO\� ZKDW� LV� WKHUH� LQ
ZULWLQJ��7KH�PRPHQW�WKH�DXWKRU�FDQ�EH�UHPRYHG�IURP�WKH�VFHQH��WKH�ZULWWHQ
SLHFH� LV�D�SXEOLF�FODLP�RQ� WUXWK��7KH�FULWHULD� IRU�D�FRQYLQFLQJ�DUJXPHQW�DUH
DOZD\V� WKH� VDPH�� UHJDUGOHVV� RI� ZKR� WKH� DXWKRU� LV� RU� WKH� VWDWXV� RI� WKH
SXEOLVKHU�� 7KH\� KDYH� WR� EH� FRKHUHQW� DQG� EDVHG� RQ� IDFWV�� 7UXWK� GRHV� QRW
EHORQJ� WR� DQ\RQH�� LW� LV� WKH� RXWFRPH� RI� WKH� VFLHQWLILF� H[FKDQJH� RI� ZULWWHQ
LGHDV��7KLV�LV�ZK\�WKH�SUHVHQWDWLRQ�DQG�WKH�SURGXFWLRQ�RI�NQRZOHGJH�FDQQRW
EH� VHSDUDWHG��EXW� DUH� UDWKHU� WZR� VLGHV�RI� WKH� VDPH�FRLQ� �3HWHUV� DQG�6FK¤IHU
����������,I�ZULWLQJ�LV�WKH�PHGLXP�RI�UHVHDUFK�DQG�VWXG\LQJ�QRWKLQJ�HOVH�WKDQ
UHVHDUFK�� WKHQ� WKHUH� LV�QR� UHDVRQ�QRW� WR�ZRUN�DV� LI�QRWKLQJ�HOVH�FRXQWV� WKDQ
ZULWLQJ�
:RUNLQJ� DV� LI� QRWKLQJ� HOVH� FRXQWV� WKDQ�ZULWLQJ� GRHV� QRW�PHDQ� VSHQGLQJ

PRUH� WLPH� ZULWLQJ� DW� WKH� H[SHQVH� RI� HYHU\WKLQJ� HOVH�� 2QO\� LI� ZH
FRPSDUWPHQWDOLVH� RXU� ZRUN� LQWR� GLIIHUHQW�� LVRODWHG� WDVNV� ZLOO� LW� VHHP� OLNH
IRFXVLQJ�RQ�ZULWLQJ�UHGXFHV�WKH�WLPH�ZH�VSHQG�RQ�RWKHU�WDVNV��%XW�LW�GRHV�QRW
PHDQ� WR� UHDG� OHVV�� IRU� WKLV� LV� WKH� PDLQ� VRXUFH� RI� WKH� ZULWLQJ� PDWHULDO�� ,W
GRHVQߞW�PHDQ�WR�DWWHQG�IHZHU�OHFWXUHV�RU�VHPLQDUV��EHFDXVH�WKH\�SURYLGH�\RX
ZLWK� WKH� LGHDV� WR� ZULWH� DERXW� DQG� TXHVWLRQV� ZRUWK� DQVZHULQJ�� $WWHQGLQJ
OHFWXUHV�LV�DOVR�RQH�RI�WKH�EHVW�ZD\V�WR�JHW�DQ�LGHD�DERXW�WKH�FXUUHQW�VWDWH�RI
UHVHDUFK��QRW�WR�PHQWLRQ�WKH�DELOLW\�WR�DVN�DQG�GLVFXVV�TXHVWLRQV��)RFXVLQJ�RQ
ZULWLQJ�DOVR�GRHVQߞW�PHDQ�WR�VWRS�JLYLQJ�SUHVHQWDWLRQV�RU�ILQGLQJ�RWKHU�ZD\V



RI�PDNLQJ�\RXU�WKRXJKWV�SXEOLF��:KHUH�HOVH�FRXOG�\RX�JHW�IHHGEDFN�IRU�\RXU
LGHDV"
)RFXVLQJ� RQ�ZULWLQJ� DV� LI� QRWKLQJ� HOVH� FRXQWV� GRHV� QRW� QHFHVVDULO\�PHDQ

\RX� VKRXOG� GR� HYHU\WKLQJ� HOVH� OHVV� ZHOO�� EXW� LW� FHUWDLQO\� PDNHV� \RX� GR
HYHU\WKLQJ�HOVH�GLIIHUHQWO\��+DYLQJ�D�FOHDU��WDQJLEOH�SXUSRVH�ZKHQ�\RX�DWWHQG
D� OHFWXUH�� GLVFXVVLRQ� RU� VHPLQDU�ZLOO�PDNH� \RX�PRUH� HQJDJHG� DQG� VKDUSHQ
\RXU�IRFXV��<RX�ZLOO�QRW�ZDVWH�\RXU�WLPH�ZLWK�WKH�DWWHPSW�WR�ILJXUH�RXW�ZKDW
\RXߡ�VKRXOGߢ�OHDUQ��5DWKHU��\RX�ZLOO�WU\�WR�OHDUQ�DV�HIILFLHQWO\�DV�SRVVLEOH�VR
\RX�FDQ�TXLFNO\�JHW� WR� WKH�SRLQW�ZKHUH�DFWXDO�RSHQ�TXHVWLRQV�DULVH��DV� WKHVH
DUH�WKH�RQO\�TXHVWLRQV�ZRUWK�ZULWLQJ�DERXW��<RX�TXLFNO\�OHDUQ�WR�GLVWLQJXLVK
JRRG�VRXQGLQJ�DUJXPHQWV� IURP�DFWXDO�JRRG�RQHV�� DV�\RX�ZLOO�KDYH� WR� WKLQN
WKHP�WKURXJK�ZKHQHYHU�\RX� WU\� WR�ZULWH� WKHP�GRZQ�DQG�FRQQHFW� WKHP�ZLWK
\RXU�SUHYLRXV�NQRZOHGJH��,W�ZLOO�FKDQJH�WKH�ZD\�\RX�UHDG�DV�ZHOO��<RX�ZLOO
EHFRPH�PRUH�IRFXVHG�RQ�WKH�PRVW�UHOHYDQW�DVSHFWV��NQRZLQJ�WKDW�\RX�FDQQRW
ZULWH�GRZQ�HYHU\WKLQJ��<RX�ZLOO� UHDG� LQ�D�PRUH�HQJDJHG�ZD\��EHFDXVH�\RX
FDQQRW�UHSKUDVH�DQ\WKLQJ�LQ�\RXU�RZQ�ZRUGV�LI�\RX�GRQߞW�XQGHUVWDQG�ZKDW�LW
LV�DERXW��%\�GRLQJ�WKLV��\RX�ZLOO�HODERUDWH�RQ�WKH�PHDQLQJ��ZKLFK�ZLOO�PDNH�LW
PXFK�PRUH�OLNHO\�WKDW�\RX�ZLOO�UHPHPEHU�LW��<RX�DOVR�KDYH�WR�WKLQN�EH\RQG
WKH�WKLQJV�\RX�UHDG��EHFDXVH�\RX�QHHG�WR�WXUQ�LW�LQWR�VRPHWKLQJ�QHZ��$QG�E\
GRLQJ�HYHU\WKLQJ�ZLWK�WKH�FOHDU�SXUSRVH�RI�ZULWLQJ�DERXW�LW��\RX�ZLOO�GR�ZKDW
\RX�GR�GHOLEHUDWHO\��'HOLEHUDWH�SUDFWLFH�LV�WKH�RQO\�VHULRXV�ZD\�RI�EHFRPLQJ
EHWWHU�DW�ZKDW�ZH�DUH�GRLQJ��FI��$QGHUV�(ULFVVRQ���������,I�\RX�FKDQJH�\RXU
PLQG�DERXW�WKH�LPSRUWDQFH�RI�ZULWLQJ��\RX�ZLOO�DOVR�FKDQJH�\RXU�PLQG�DERXW
HYHU\WKLQJ� HOVH�� (YHQ� LI� \RX� GHFLGH� QHYHU� WR� ZULWH� D� VLQJOH� OLQH� RI� D
PDQXVFULSW�� \RX� ZLOO� LPSURYH� \RXU� UHDGLQJ�� WKLQNLQJ� DQG� RWKHU� LQWHOOHFWXDO
VNLOOV�MXVW�E\�GRLQJ�HYHU\WKLQJ�DV�LI�QRWKLQJ�FRXQWV�RWKHU�WKDQ�ZULWLQJ�



����6LPSOLFLW\�,V�3DUDPRXQW
:H� WHQG� WR� WKLQN� WKDW� ELJ� WUDQVIRUPDWLRQV�KDYH� WR� VWDUW�ZLWK� DQ� HTXDOO\�ELJ
LGHD��%XW�PRUH�RIWHQ�WKDQ�QRW��LW�LV�WKH�VLPSOLFLW\�RI�DQ�LGHD�WKDW�PDNHV�LW�VR
SRZHUIXO� �DQG� RIWHQ� RYHUORRNHG� LQ� WKH� EHJLQQLQJ���%R[HV�� IRU� H[DPSOH�� DUH
VLPSOH�� 0DOFRP�0F/HDQ�� WKH� RZQHU� RI� D� WUXFNLQJ� FRPSDQ\� DQG� D� IRUPHU
WUXFNHU� KLPVHOI�� UHJXODUO\� JRW� VWXFN� LQ� WUDIILF� RQ� WKH� FURZGHG� FRDVWDO
KLJKZD\V��:KHQ�KH�FDPH�XS�ZLWK�DQ�LGHD�WR�FLUFXPYHQW�WKH�FRQJHVWHG�URDGV�
LW� ZDV� D� VLPSOH� RQH�� +H� KDG� QR� FOXH� WKDW� LW� ZRXOG� WLS� WKH� ZRUOG� LQ� D� QHZ
GLUHFWLRQ��+H�GLG�QRW�IRUHVHH�WKDW�KLV�VLPSOH�LGHD�ZRXOG�UHVKDSH�WKH�SROLWLFDO
ODQGVFDSH�� OHW� VRPH� QDWLRQV� ULVH� WR� WKH� WRS� DQG� RWKHU� IDOO� EHKLQG�� PDNH
FHQWXU\�ROG� SURIHVVLRQV� UHGXQGDQW�� JLYH� ELUWK� WR� QHZ� LQGXVWULHV�� DQG�ZRXOG
EDUHO\� OHDYH� D� VLQJOH� SHUVRQ� RQ� HDUWK� XQDIIHFWHG� E\� LW�� ,� DP� VSHDNLQJ�� RI
FRXUVH�� RI� WKH� VKLSSLQJ� FRQWDLQHU�� ZKLFK� LV� EDVLFDOO\� MXVW� D� ER[�� :KHQ
0F/HDQ�FRQYHUWHG�WKH�WDQNHU�,GHDO�;�WR�EH�DEOH�WR�FDUU\����FRQWDLQHUV�DQG�VHW
LW� WR� VDLO� RQ����$SULO� ������ LW�ZDV� MXVW� EHFDXVH� LW�PDGH�PRUH� VHQVH� WR� VKLS
SDUWV�RI�D� ORUU\� WKDQ� WKH�ZKROH� ORUU\� LWVHOI��ZKLFK� LQ� LWVHOI�PDGH�PRUH�VHQVH
WKDQ�WR�KDYH�WKHP�VWDQG�LQ�WUDIILF�IRU�GD\V��+H�FHUWDLQO\�GLG�QRW�DLP�WR�WXUQ
ZRUOG�WUDGH�XSVLGH�GRZQ�DQG�SDYH�WKH�ZD\�IRU�$VLD�WR�EHFRPH�WKH�QH[W�ELJ
HFRQRPLF�SRZHU��+H�MXVW�GLGQߞW�ZDQW�WR�JHW�VWXFN�LQ�WUDIILF�DQ\PRUH�
,W�ZDVQߞW� MXVW� WKDW� QRERG\� IRUHVDZ� WKH� LPSDFW� RI� VRPHWKLQJ� DV� VLPSOH� DV

WKLV�ER[��0RVW�VKLS�RZQHUV�KDG�LQ�IDFW�FRQVLGHUHG�WKH�LGHD�RI�SXWWLQJ�GLIIHUHQW
NLQGV�RI�SURGXFWV� LQWR� WKH� VDPH�VL]HG�ER[HV�DV� IDLUO\�DEVWUXVH��([SHULHQFHG
VWHYHGRUHV�ZHUH�DEOH�WR�XVH�WKH�VWRUDJH�URRP�RQ�D�VKLS�RSWLPDOO\�E\�DUUDQJLQJ
DQG� ILWWLQJ� WKH� JRRGV�� DQG� HYHU\� JRRG� FDPH� LQ� LWV� RSWLPDO� SDFNDJH�� :K\
UHSODFH� LW� ZLWK� DQ� REYLRXVO\� OHVV� RSWLPDO� VROXWLRQ"� $QG� VSHDNLQJ� RI
VXERSWLPDO��ZK\�ZRXOG�DQ\RQH�ZDQW�WR�WU\�WR�ILW�VTXDUH�ER[HV�LQWR�D�URXQG�
VKDSHG� VKLS� ERG\� DQ\ZD\"� 6KLS� RZQHUV� DOVR� GLGQߞW� KDYH� PDQ\� FXVWRPHUV
ZKR�ZDQWHG� WR�VKLS�H[DFWO\� WKH�DPRXQW� WKDW� ILW� LQWR�D�FRQWDLQHU��7KDW�HLWKHU
OHIW� FXVWRPHUV� XQKDSS\� RU� FRQWDLQHUV� KDOI� HPSW\� RU� ILOOHG�ZLWK� JRRGV� IURP
GLIIHUHQW� FXVWRPHUV��ZKLFK�PHDQW� WKDW�\RX�KDG� WR�XQSDFN�DQG� UHDUUDQJH� WKH
FRQWDLQHUV� WR�XQWDQJOH�GLIIHUHQW�RUGHUV� LQ�HYHU\�VLQJOH�KDUERXU��7KDW�GLG�QRW
VRXQG�YHU\� HIILFLHQW� WR� WKH� HDUV�RI� H[SHULHQFHG� VKLSSHUV��$QG� WKHQ�\RX�KDG
WKH� SUREOHP� ZLWK� WKH� ER[HV� WKHPVHOYHV�� 2QFH� XQORDGHG� DQG� VHQW� RII� RQ



WUXFNV�� \RX� KDG� WR� ILQG� D�ZD\� WR� JHW� WKHP� EDFN��0F/HDQ� ORVW� KXQGUHGV� RI
FRQWDLQHUV�WKLV�ZD\��,W�ZDV�D�ORJLVWLFDO�QLJKWPDUH�
$QG� E\� WKH� ZD\��0F/HDQ�ZDVQߞW� WKH� RQO\� RQH�ZKR� KDG� WKH� LGHD� WR� XVH

FRQWDLQHUV�RQ�VKLSV��0DQ\�RWKHUV�WULHG�LW��WRR��DQG�DOPRVW�DOO�JDYH�XS�RQ�WKH
LGHD�VRRQ�DIWHUߙ��QRW�EHFDXVH�WKH\�ZHUH�WRR�VWXEERUQ�WR�DFFHSW�D�JUHDW�LGHD�
EXW�EHFDXVH�WKH\�ORVW�WRR�PXFK�PRQH\�RQ�LW��/HYLQVRQ����������I���7KH�LGHD
ZDV�VLPSOH��EXW�LW�ZDVQߞW�HDV\�WR�SXW�LW�HIILFLHQWO\�LQWR�SUDFWLFH�
,Q�KLQGVLJKW��ZH�NQRZ�ZK\�WKH\�IDLOHG��7KH�VKLS�RZQHUV�WULHG�WR�LQWHJUDWH

WKH� FRQWDLQHU� LQWR� WKHLU� XVXDO� ZD\� RI� ZRUNLQJ� ZLWKRXW� FKDQJLQJ� WKH
LQIUDVWUXFWXUH� DQG� WKHLU� URXWLQHV�� 7KH\� WULHG� WR� EHQHILW� IURP� WKH� REYLRXV
VLPSOLFLW\� RI� ORDGLQJ� FRQWDLQHUV� RQWR� VKLSV�ZLWKRXW� OHWWLQJ� JR� RI�ZKDW� WKH\
ZHUH�XVHG�WR��,Q�WKH�EHJLQQLQJ��WKH�SHUFHSWLRQ�ZDV�YHU\�PXFK�VKDSHG�E\�ZKDW
ZRUNHG�EHIRUH�� DQG�RQO\� WKH�PRVW� LPPHGLDWH� HIIHFWV�ZHUH�YLVLEOH��7KH� VKLS
RZQHUV�ORRNHG�DW�WKH�EDJV�DQG�FUDWHV�RI�JRRGV�DQG�ZRQGHUHG�ZK\�WKH\�VKRXOG
SDFN� WKHP� D� VHFRQG� WLPH� LQWR� DQRWKHU� ER[�� 7KH\� ZHUH� JODG� ZKHQ� WKH\
XQORDGHG� WKHLU�JRRGV�DW� WKH�KDUERXU�DQG� WKH\�ZHUH�HDJHU� WR�PRYH�RQ��7KH\
ZRQGHUHG�ZK\�WKH\�VKRXOG�JR�FRQWDLQHU�KXQWLQJ�LQVWHDG��7KH\�ORRNHG�DW�WKH
VKLSV� WKH\� KDG� DQG� ZRQGHUHG� KRZ� WR� ILW� FRQWDLQHUV� LQWR� WKHP�� 0F/HDQ
XQGHUVWRRG�EHWWHU�WKDQ�RWKHUV�WKDW�LW�LV�QRW�WKH�SHUVSHFWLYH�RI�WKH�VKLS�RZQHUV
WKDW� FRXQWV�� EXW� WKH� SXUSRVH� RI� WKH� ZKROH� WUDGH�� WR� EULQJ� JRRGV� IURP� WKH
SURGXFHU�WR�WKH�ILQDO�GHVWLQDWLRQ��2QO\�DIWHU�DOLJQLQJ�HYHU\�VLQJOH�SDUW�RI�WKH
GHOLYHU\�FKDLQ��IURP�SDFNDJLQJ�WR�GHOLYHU\��IURP�WKH�GHVLJQ�RI�WKH�VKLSV�WR�WKH
GHVLJQ�RI�WKH�KDUERXUV��ZDV�WKH�IXOO�SRWHQWLDO�RI�WKH�FRQWDLQHU�XQOHDVKHG�
:KHQ�WKH�DGYDQWDJHV�EHFDPH�REYLRXV��VHFRQG�RUGHU�HIIHFWV�FDPH�LQWR�SOD\

DQG�ZHQW� LQWR�D� VHOI�UHLQIRUFLQJ�SRVLWLYH� IHHGEDFN� ORRS��7KH�PRUH�KDUERXUV
ZHUH�DEOH� WR�KDQGOH�FRQWDLQHUV�� WKH�PRUH�FRQWDLQHU�VKLSV�ZHUH�QHHGHG� WR�EH
EXLOW�� ZKLFK� PDGH� VKLSSLQJ� FKHDSHU�� ZKLFK� LQFUHDVHG� WKH� UDQJH� RI� JRRGV
ZRUWK� VKLSSLQJ�� ZKLFK� FUHDWHG� PRUH� WUDIILF�� ZKLFK� PDGH� ELJJHU� FRQWDLQHU
VKLSV�HFRQRPLFDO��ZKLFK�FUHDWHG�PRUH�GHPDQG�IRU�LQIUDVWUXFWXUH�DQG�VR�RQ��,W
ZDVQߞW�MXVW�DQRWKHU�ZD\�RI�VKLSSLQJ�JRRGV��,W�ZDV�D�ZKROH�QHZ�ZD\�RI�GRLQJ
EXVLQHVV�
0DQ\�VWXGHQWV�DQG�DFDGHPLF�ZULWHUV�WKLQN�OLNH�WKH�HDUO\�VKLS�RZQHUV�ZKHQ

LW� FRPHV� WR� QRWH�WDNLQJ��7KH\� KDQGOH� WKHLU� LGHDV� DQG� ILQGLQJV� LQ� WKH�ZD\� LW
PDNHV� LPPHGLDWH�VHQVH�� ,I� WKH\�UHDG�DQ� LQWHUHVWLQJ�VHQWHQFH�� WKH\�XQGHUOLQH
LW�� ,I� WKH\� KDYH� D� FRPPHQW� WR�PDNH�� WKH\�ZULWH� LW� LQWR� WKH�PDUJLQV�� ,I� WKH\
KDYH� DQ� LGHD�� WKH\� ZULWH� LW� LQWR� WKHLU� QRWHERRN�� DQG� LI� DQ� DUWLFOH� VHHPV



LPSRUWDQW� HQRXJK�� WKH\�PDNH� WKH� HIIRUW� DQG�ZULWH� DQ� H[FHUSW��:RUNLQJ� OLNH
WKLV� ZLOO� OHDYH� \RX� ZLWK� D� ORW� RI� GLIIHUHQW� QRWHV� LQ� PDQ\� GLIIHUHQW� SODFHV�
:ULWLQJ�� WKHQ��PHDQV� WR� UHO\�KHDYLO\�RQ�\RXU�EUDLQ� WR� UHPHPEHU�ZKHUH�DQG
ZKHQ� WKHVH� QRWHV� ZHUH� ZULWWHQ� GRZQ�� $� WH[W� PXVW� WKHQ� EH� FRQFHSWXDOLVHG
LQGHSHQGHQWO\� IURP� WKHVH� QRWHV�� ZKLFK� H[SODLQV� ZK\� VR� PDQ\� UHVRUW� WR
EUDLQVWRUPLQJ� WR� DUUDQJH� WKH� UHVRXUFHV� DIWHUZDUGV� DFFRUGLQJ� WR� WKLV
SUHFRQFHLYHG� LGHD�� ,Q� WKLV� WH[WXDO� LQIUDVWUXFWXUH�� WKLV� VR�RIWHQ�WDXJKW
ZRUNIORZ��LW�LQGHHG�GRHV�QRW�PDNH�PXFK�VHQVH�WR�UHZULWH�WKHVH�QRWHV�DQG�SXW
WKHP� LQWR� D� ER[�� RQO\� WR� WDNH� WKHP�RXW� DJDLQ� ODWHU�ZKHQ� D� FHUWDLQ�TXRWH�RU
UHIHUHQFH�LV�QHHGHG�GXULQJ�ZULWLQJ�DQG�WKLQNLQJ�
,Q�WKH�ROG�V\VWHP��WKH�TXHVWLRQ�LV��8QGHU�ZKLFK�WRSLF�GR�,�VWRUH�WKLV�QRWH"

,Q� WKH�QHZ�V\VWHP�� WKH�TXHVWLRQ� LV�� ,Q�ZKLFK�FRQWH[W�ZLOO� ,�ZDQW� WR�VWXPEOH
XSRQ�LW�DJDLQ"�0RVW�VWXGHQWV�VRUW�WKHLU�PDWHULDO�E\�WRSLF�RU�HYHQ�E\�VHPLQDUV
DQG� VHPHVWHU�� )URP� WKH� SHUVSHFWLYH� RI� VRPHRQH�ZKR�ZULWHV�� WKDW�PDNHV� DV
PXFK�VHQVH�DV�VRUWLQJ�\RXU�HUUDQGV�E\�SXUFKDVH�GDWH�DQG�WKH�VWRUH�WKH\�ZHUH
ERXJKW�IURP��&DQߞW�ILQG�\RXU� WURXVHUV"�0D\EH�WKH\�DUH�ZLWK�WKH�EOHDFK�\RX
ERXJKW�WKH�VDPH�GD\�DW�\RXU�GHSDUWPHQW�VWRUH�
7KH� VOLS�ER[� LV� WKH� VKLSSLQJ� FRQWDLQHU� RI� WKH� DFDGHPLF�ZRUOG�� ,QVWHDG� RI

KDYLQJ� GLIIHUHQW� VWRUDJH� IRU� GLIIHUHQW� LGHDV�� HYHU\WKLQJ� JRHV� LQWR� WKH� VDPH
VOLS�ER[�DQG�LV�VWDQGDUGLVHG�LQWR�WKH�VDPH�IRUPDW��,QVWHDG�RI�IRFXVLQJ�RQ�WKH
LQ�EHWZHHQ� VWHSV� DQG� WU\LQJ� WR�PDNH� D� VFLHQFH� RXW� RI� XQGHUOLQLQJ� V\VWHPV�
UHDGLQJ�WHFKQLTXHV�RU�H[FHUSW�ZULWLQJ��HYHU\WKLQJ�LV�VWUHDPOLQHG�WRZDUGV�RQH
WKLQJ�RQO\��LQVLJKW�WKDW�FDQ�EH�SXEOLVKHG��7KH�ELJJHVW�DGYDQWDJH�FRPSDUHG�WR
D� WRS�GRZQ�VWRUDJH�V\VWHP�RUJDQLVHG�E\� WRSLFV� LV� WKDW� WKH�VOLS�ER[�EHFRPHV
PRUH� DQG� PRUH� YDOXDEOH� WKH� PRUH� LW� JURZV�� LQVWHDG� RI� JHWWLQJ� PHVV\� DQG
FRQIXVLQJ�� ,I� \RX� VRUW� E\� WRSLF�� \RX� DUH� IDFHG� ZLWK� WKH� GLOHPPD� RI� HLWKHU
DGGLQJ�PRUH� DQG�PRUH� QRWHV� WR� RQH� WRSLF�� ZKLFK�PDNHV� WKHP� LQFUHDVLQJO\
KDUG�WR�ILQG��RU�DGGLQJ�PRUH�DQG�PRUH�WRSLFV�DQG�VXEWRSLFV�WR�LW��ZKLFK�RQO\
VKLIWV� WKH�PHVV� WR� DQRWKHU� OHYHO��7KH� ILUVW� V\VWHP� LV� GHVLJQHG� WR� ILQG� WKLQJV
\RX�GHOLEHUDWHO\�VHDUFK�IRU��SXWWLQJ�DOO� WKH�UHVSRQVLELOLW\�RQ�\RXU�EUDLQ��7KH
VOLS�ER[� LV� GHVLJQHG� WR� SUHVHQW� \RX�ZLWK� LGHDV� \RX� KDYH� DOUHDG\� IRUJRWWHQ�
DOORZLQJ�\RXU�EUDLQ�WR�IRFXV�RQ�WKLQNLQJ�LQVWHDG�RI�UHPHPEHULQJ�
(YHQ� WKRXJK� WKH� VOLS�ER[�� EHLQJ� RUJDQLVHG� ERWWRP�XS�� GRHV� QRW� IDFH� WKH

WUDGH�RII� SUREOHP� EHWZHHQ� WRR� PDQ\� RU� WRR� IHZ� WRSLFV�� LW� WRR� FDQ� ORVH� LWV
YDOXH� ZKHQ� QRWHV� DUH� DGGHG� WR� LW� LQGLVFULPLQDWHO\�� ,W� FDQ� RQO\� SOD\� RXW� LWV
VWUHQJWKV�ZKHQ�ZH� DLP� IRU� D� FULWLFDO�PDVV��ZKLFK� GHSHQGV� QRW� RQO\� RQ� WKH



QXPEHU�RI�QRWHV��EXW�DOVR�WKHLU�TXDOLW\�DQG�WKH�ZD\�WKH\�DUH�KDQGOHG�
7R�DFKLHYH�D�FULWLFDO�PDVV��LW�LV�FUXFLDO�WR�GLVWLQJXLVK�FOHDUO\�EHWZHHQ�WKUHH

W\SHV�RI�QRWHV�
�����)OHHWLQJ�QRWHV��ZKLFK�DUH�RQO\�UHPLQGHUV�RI�LQIRUPDWLRQ��FDQ�EH�ZULWWHQ�LQ
DQ\�NLQG�RI�ZD\�DQG�ZLOO�HQG�XS�LQ�WKH�WUDVK�ZLWKLQ�D�GD\�RU�WZR�

��� � � � 3HUPDQHQW� QRWHV�� ZKLFK� ZLOO� QHYHU� EH� WKURZQ� DZD\� DQG� FRQWDLQ� WKH
QHFHVVDU\�LQIRUPDWLRQ�LQ�WKHPVHOYHV�LQ�D�SHUPDQHQWO\�XQGHUVWDQGDEOH�ZD\�
7KH\� DUH� DOZD\V� VWRUHG� LQ� WKH� VDPH�ZD\� LQ� WKH� VDPH�SODFH�� HLWKHU� LQ� WKH
UHIHUHQFH�V\VWHP�RU��ZULWWHQ�DV�LI�IRU�SULQW��LQ�WKH�VOLS�ER[�

������3URMHFW�QRWHV��ZKLFK�DUH�RQO\�UHOHYDQW�WR�RQH�SDUWLFXODU�SURMHFW��7KH\�DUH
NHSW�ZLWKLQ�D�SURMHFW�VSHFLILF�IROGHU�DQG�FDQ�EH�GLVFDUGHG�RU�DUFKLYHG�DIWHU
WKH�SURMHFW�LV�ILQLVKHG�

2QO\� LI� WKH� QRWHV� RI� WKHVH� WKUHH� FDWHJRULHV� DUH� NHSW� VHSDUDWHG� LW� ZLOO� EH
SRVVLEOH�WR�EXLOG�D�FULWLFDO�PDVV�RI�LGHDV�ZLWKLQ�WKH�VOLS�ER[��2QH�RI�WKH�PDMRU
UHDVRQV�IRU�QRW�JHWWLQJ�PXFK�ZULWLQJ�RU�SXEOLVKLQJ�GRQH�OLHV�LQ�WKH�FRQIXVLRQ
RI�WKHVH�FDWHJRULHV�
$�W\SLFDO�PLVWDNH�LV�PDGH�E\�PDQ\�GLOLJHQW�VWXGHQWV�ZKR�DUH�DGKHULQJ�WR

WKH�DGYLFH�WR�NHHS�D�VFLHQWLILF�MRXUQDO��$�IULHQG�RI�PLQH�GRHV�QRW�OHW�DQ\�LGHD�
LQWHUHVWLQJ� ILQGLQJ� RU� TXRWH� KH� VWXPEOHV� XSRQ� GZLQGOH� DZD\� DQG� ZULWHV
HYHU\WKLQJ�GRZQ��+H�DOZD\V�FDUULHV�D�QRWHERRN�ZLWK�KLP�DQG�RIWHQ�PDNHV�D
IHZ� TXLFN� QRWHV� GXULQJ� D� FRQYHUVDWLRQ�� 7KH� DGYDQWDJH� LV� REYLRXV��1R� LGHD
HYHU�JHWV�ORVW��7KH�GLVDGYDQWDJHV�DUH�VHULRXV��WKRXJK��$V�KH�WUHDWV�HYHU\�QRWH
DV�LI�LW�EHORQJV�WR�WKHߡ�SHUPDQHQWߢ�FDWHJRU\��WKH�QRWHV�ZLOO�QHYHU�EXLOG�XS�D
FULWLFDO�PDVV��7KH�FROOHFWLRQ�RI�JRRG�LGHDV�LV�GLOXWHG�WR�LQVLJQLILFDQFH�E\�DOO
WKH�RWKHU�QRWHV��ZKLFK�DUH�RQO\�UHOHYDQW�IRU�D�VSHFLILF�SURMHFW�RU�DFWXDOO\�QRW
WKDW�JRRG�RQ�VHFRQG�VLJKW��2Q�WRS�RI�WKDW��WKH�VWULFW�FKURQRORJLFDO�RUGHU�GRHV
QRW�RIIHU�DQ\�KHOS�WR�ILQG��FRPELQH�RU�UHDUUDQJH�LGHDV�LQ�D�SURGXFWLYH�VHQVH��,W
LV�QRW�VXUSULVLQJ�WKDW�P\�IULHQG�KDV�D�ERRNVKHOI�ILOOHG�ZLWK�QRWHERRNV�IXOO�RI
ZRQGHUIXO�LGHDV��EXW�QRW�D�VLQJOH�SXEOLFDWLRQ�WR�VKRZ�
7KH� VHFRQG� W\SLFDO� PLVWDNH� LV� WR� FROOHFW� QRWHV� RQO\� UHODWHG� WR� VSHFLILF

SURMHFWV��2Q�ILUVW�VLJKW��LW�PDNHV�PXFK�PRUH�VHQVH��<RX�GHFLGH�RQ�ZKDW�\RX
DUH�JRLQJ�WR�ZULWH�DERXW�DQG�WKHQ�FROOHFW�HYHU\WKLQJ�WKDW�KHOSV�\RX�WR�GR�WKDW�
7KH�GLVDGYDQWDJH�LV�WKDW�\RX�KDYH�WR�VWDUW�DOO�RYHU�DIWHU�HDFK�SURMHFW�DQG�FXW
RII� DOO� RWKHU� SURPLVLQJ� OLQHV� RI� WKRXJKW�� 7KDW� PHDQV� WKDW� HYHU\WKLQJ� \RX



IRXQG��WKRXJKW�RU�HQFRXQWHUHG�GXULQJ�WKH�WLPH�RI�D�SURMHFW�ZLOO�EH�ORVW��,I�\RX
WU\� WR�PLWLJDWH� WKH� HIIHFW� E\� RSHQLQJ� D� QHZ� IROGHU� IRU� HYHU\� SRWHQWLDO� QHZ
SURMHFW�ZKHQHYHU�\RX�VWXPEOH�XSRQ�VRPHWKLQJ� WKDW�PLJKW�EH� LQWHUHVWLQJ� IRU
WKDW�� \RX� ZLOO� VRRQ� HQG� XS� ZLWK� DQ� RYHUZKHOPLQJ� DPRXQW� RI� XQILQLVKHG
SURMHFWV��,I�WKDW�LQ�LWVHOI�GRHV�QRW�EHFRPH�D�GUDJ�RQ�\RXU�PRWLYDWLRQ��WKH�WDVN
RI� NHHSLQJ� WUDFN� RI� WKHP�ZLOO�� %XW� PRVW� LPSRUWDQWO\�� ZLWKRXW� D� SHUPDQHQW
UHVHUYRLU� RI� LGHDV�� \RX�ZLOO� QRW� EH� DEOH� WR� GHYHORS� DQ\�PDMRU� LGHDV� RYHU� D
ORQJHU�SHULRG�RI�WLPH�EHFDXVH�\RX�DUH�UHVWULFWLQJ�\RXUVHOI�HLWKHU�WR�WKH�OHQJWK
RI� D� VLQJOH�SURMHFW�RU� WKH�FDSDFLW\�RI�\RXU�PHPRU\��([FHSWLRQDO� LGHDV�QHHG
PXFK�PRUH�WKDQ�WKDW�
7KH� WKLUG� W\SLFDO�PLVWDNH� LV��RI�FRXUVH�� WR� WUHDW�DOO�QRWHV�DV� IOHHWLQJ�RQHV�

<RX�FDQ�HDVLO\�VSRW�WKLV�DSSURDFK�E\�WKH�PHVV�WKDW�FRPHV�ZLWK�LW��RU�UDWKHU�E\
WKH� F\FOH� RI� VORZO\� JURZLQJ� SLOHV� RI�PDWHULDO� IROORZHG� E\� WKH� LPSXOVH� IRU
PDMRU�FOHDQ�SV��-XVW�FROOHFWLQJ�XQSURFHVVHG�IOHHWLQJ�QRWHV�LQHYLWDEO\�OHDGV�WR
FKDRV��(YHQ�VPDOO�DPRXQWV�RI�XQFOHDU�DQG�XQUHODWHG�QRWHV� OLQJHULQJ�DURXQG
\RXU�GHVN�ZLOO�VRRQ�LQGXFH�WKH�ZLVK�RI�VWDUWLQJ�IURP�VFUDWFK�
:KDW�DOO�WKHVH�FDWHJRU\�FRQIXVLQJ�DSSURDFKHV�KDYH�LQ�FRPPRQ�LV�WKDW�WKH

EHQHILW� RI� QRWH�WDNLQJ� GHFUHDVHV�ZLWK� WKH� QXPEHU� RI� QRWHV� \RX� NHHS��0RUH
QRWHV�ZLOO�PDNH� LW�PRUH�GLIILFXOW� WR�UHWULHYH� WKH�ULJKW�RQHV�DQG�EULQJ�UHODWHG
RQHV�WRJHWKHU�LQ�D�SOD\IXO�ZD\��%XW�LW�VKRXOG�EH�MXVW�WKH�RSSRVLWH��7KH�PRUH
\RX� OHDUQ� DQG� FROOHFW�� WKH� PRUH� EHQHILFLDO� \RXU� QRWHV� VKRXOG� EHFRPH�� WKH
PRUH�LGHDV�FDQ�PLQJOH�DQG�JLYH�ELUWK�WR�QHZ�RQHVߙ��DQG�WKH�HDVLHU�LW�VKRXOG
EH�WR�ZULWH�DQ�LQWHOOLJHQW�WH[W�ZLWK�OHVV�HIIRUW�
,W� LV� LPSRUWDQW� WR� UHIOHFW�RQ� WKH�SXUSRVH�RI� WKHVH�GLIIHUHQW� W\SHV�RI�QRWHV�

)OHHWLQJ�QRWHV�DUH�WKHUH�IRU�FDSWXULQJ�LGHDV�TXLFNO\�ZKLOH�\RX�DUH�EXV\�GRLQJ
VRPHWKLQJ� HOVH��:KHQ� \RX� DUH� LQ� D� FRQYHUVDWLRQ�� OLVWLQJ� WR� D� OHFWXUH�� KHDU
VRPHWKLQJ�QRWHZRUWK\�RU�DQ�LGHD�SRSV�LQWR�\RXU�PLQG�ZKLOH�\RX�DUH�UXQQLQJ
HUUDQGV��D�TXLFN�QRWH�LV�WKH�EHVW�\RX�FDQ�GR�ZLWKRXW�LQWHUUXSWLQJ�ZKDW�\RX�DUH
LQ�WKH�PLGGOH�RI�GRLQJ��7KDW�PLJKW�HYHQ�DSSO\�WR�UHDGLQJ��LI�\RX�ZDQW�WR�IRFXV
RQ�D�WH[W�ZLWKRXW�LQWHUUXSWLQJ�\RXU�UHDGLQJ�IORZ��7KHQ�\RX�PLJKW�ZDQW�WR�MXVW
XQGHUOLQH�VHQWHQFHV�RU�ZULWH�VKRUW�FRPPHQWV�LQ�WKH�PDUJLQV��,W�LV�LPSRUWDQW�WR
XQGHUVWDQG�� WKRXJK�� WKDW� XQGHUOLQLQJ� VHQWHQFHV� RU� ZULWLQJ� FRPPHQWV� LQ� WKH
PDUJLQV� DUH� DOVR� MXVW� IOHHWLQJ� QRWHV� DQG� GR� QRWKLQJ� WR� HODERUDWH� RQ� D� WH[W�
7KH\�ZLOO�YHU\�VRRQ�EHFRPH�FRPSOHWHO\�XVHOHVVߙ��XQOHVV�\RX�GR�VRPHWKLQJ
ZLWK�WKHP��,I�\RX�DOUHDG\�NQRZ�WKDW�\RX�ZLOO�QRW�JR�EDFN�WR�WKHP��GRQߞW�WDNH
WKHVH�NLQG�RI�QRWHV�LQ�WKH�ILUVW�SODFH��7DNH�SURSHU�QRWHV�LQVWHDG��)OHHWLQJ�QRWHV



DUH� RQO\� XVHIXO� LI� \RX� UHYLHZ� WKHP�ZLWKLQ� D� GD\� RU� VR� DQG� WXUQ� WKHP� LQWR
SURSHU�QRWHV�\RX�FDQ�XVH�ODWHU��)OHHWLQJ�OLWHUDWXUH�QRWHV�FDQ�PDNH�VHQVH�LI�\RX
QHHG�DQ�H[WUD�VWHS�WR�XQGHUVWDQG�RU�JUDVS�DQ�LGHD��EXW�WKH\�ZLOO�QRW�KHOS�\RX
LQ�WKH�ODWHU�VWDJHV�RI�WKH�ZULWLQJ�SURFHVV��DV�QR�XQGHUOLQHG�VHQWHQFH�ZLOO�HYHU
SUHVHQW� LWVHOI� ZKHQ� \RX� QHHG� LW� LQ� WKH� GHYHORSPHQW� RI� DQ� DUJXPHQW�� 7KHVH
NLQGV� RI� QRWHV� DUH� MXVW� UHPLQGHUV� RI� D� WKRXJKW��ZKLFK� \RX� KDYHQߞW� KDG� WKH
WLPH�WR�HODERUDWH�RQ�\HW��3HUPDQHQW�QRWHV��RQ�WKH�RWKHU�KDQG��DUH�ZULWWHQ�LQ�D
ZD\� WKDW� FDQ� VWLOO� EH�XQGHUVWRRG�HYHQ�ZKHQ�\RX�KDYH� IRUJRWWHQ� WKH� FRQWH[W
WKH\�DUH�WDNHQ�IURP�
0RVW�LGHDV�ZLOO�QRW�VWDQG�WKH�WHVW�RI� WLPH��ZKLOH�RWKHUV�PLJKW�EHFRPH�WKH

VHHG�IRU�D�PDMRU�SURMHFW��8QIRUWXQDWHO\��WKH\�DUH�QRW�HDV\�WR�GLVWLQJXLVK�ULJKW
DZD\��7KDW� LV�ZK\� WKH� WKUHVKROG� WR�ZULWH�DQ� LGHD�GRZQ�KDV� WR�EH�DV� ORZ�DV
SRVVLEOH��EXW�LW�LV�HTXDOO\�FUXFLDO�WR�HODERUDWH�RQ�WKHP�ZLWKLQ�D�GD\�RU�WZR��$
JRRG�LQGLFDWLRQ�WKDW�D�QRWH�KDV�EHHQ�OHIW�XQSURFHVVHG�WRR�ORQJ�LV�ZKHQ�\RX�QR
ORQJHU�XQGHUVWDQG�ZKDW�\RX�PHDQW�RU�LW�DSSHDUV�EDQDO��,Q�WKH�ILUVW�FDVH��\RX
IRUJRW�ZKDW�LW�ZDV�VXSSRVHG�WR�UHPLQG�\RX�RI��,Q�WKH�VHFRQG�FDVH��\RX�IRUJRW
WKH�FRQWH[W�WKDW�JDYH�LW�LWV�PHDQLQJ�
7KH�RQO\�SHUPDQHQWO\�VWRUHG�QRWHV�DUH�WKH�OLWHUDWXUH�QRWHV�LQ�WKH�UHIHUHQFH

V\VWHP�DQG�WKH�PDLQ�QRWHV�LQ�WKH�VOLS�ER[��7KH�IRUPHU�FDQ�EH�YHU\�EULHI�DV�WKH
FRQWH[W�LV�FOHDUO\�WKH�WH[W�WKH\�UHIHU�WR��7KH�ODWWHU�QHHG�EH�ZULWWHQ�ZLWK�PRUH
FDUH� DQG� GHWDLOV� DV� WKH\� QHHG� WR� EH� VHOI�H[SODQDWRU\�� /XKPDQQ� QHYHU
XQGHUOLQHG�VHQWHQFHV� LQ� WKH� WH[W�KH�UHDG�RU�ZURWH�FRPPHQWV� LQ� WKH�PDUJLQV�
$OO�KH�GLG�ZDV�WDNH�EULHI�QRWHV�DERXW�WKH�LGHDV�WKDW�FDXJKW�KLV�DWWHQWLRQ�LQ�D
WH[W� RQ� D� VHSDUDWH� SLHFH� RI� SDSHU�� �,ߡ PDNH� D� QRWH� ZLWK� WKH� ELEOLRJUDSKLF
GHWDLOV��2Q�WKH�EDFNVLGH�,�ZRXOG�ZULWHߝ�RQ�SDJH�[�LV�WKLV��RQ�SDJH�\�LV�WKDWߞ�
DQG� WKHQ� LW�JRHV� LQWR� WKH�ELEOLRJUDSKLF�VOLS�ER[�ZKHUH�,�FROOHFW�HYHU\WKLQJ�,
UHDGߢ�� �+DJHQ�� �����>��@� %XW� EHIRUH� KH� VWRUHG� WKHP� DZD\�� KH� ZRXOG� UHDG
ZKDW� KH� QRWHG� GRZQ� GXULQJ� WKH� GD\�� WKLQN� DERXW� LWV� UHOHYDQFH� IRU� KLV� RZQ
OLQHV�RI�WKRXJKW�DQG�ZULWH�DERXW�LW��ILOOLQJ�KLV�PDLQ�VOLS�ER[�ZLWK�SHUPDQHQW
QRWHV��1RWKLQJ� LQ� WKLV�ER[�ZRXOG� HYHU�JHW� WKURZQ�DZD\��6RPH�QRWHV�PLJKW
GLVDSSHDU� LQWR� WKH� EDFNJURXQG� DQG� QHYHU� FDWFK� KLV� DWWHQWLRQ� DJDLQ�� ZKLOH
RWKHUV� PLJKW� EHFRPH� FRQQHFWLRQ� SRLQWV� WR� YDULRXV� OLQHV� RI� UHDVRQLQJ� DQG
UHDSSHDU�RQ�D�UHJXODU�EDVLV�LQ�YDULRXV�FRQWH[WV�
$V�LW�LV�QRW�SRVVLEOH�WR�IRUHVHH�WKH�GHYHORSPHQW�RI�WKH�VOLS�ER[��WKH�IDWH�RI

WKH�QRWHV� LV� QRWKLQJ� WR�ZRUU\� DERXW�� ,Q� FRQWUDVW� WR� WKH� IOHHWLQJ�QRWHV�� HYHU\



SHUPDQHQW�QRWH�IRU�WKH�VOLS�ER[�LV�HODERUDWHG�HQRXJK�WR�KDYH�WKH�SRWHQWLDO�WR
EHFRPH�SDUW�RI�RU�LQVSLUH�D�ILQDO�ZULWWHQ�SLHFH��EXW�WKDW�FDQ�QRW�EH�GHFLGHG�RQ
XS�IURQW�DV�WKHLU�UHOHYDQFH�GHSHQGV�RQ�IXWXUH�WKLQNLQJ�DQG�GHYHORSPHQWV��7KH
QRWHV� DUH� QR� ORQJHU� UHPLQGHUV� RI� WKRXJKWV� RU� LGHDV�� EXW� FRQWDLQ� WKH� DFWXDO
WKRXJKW�RU�LGHD�LQ�ZULWWHQ�IRUP��7KLV�LV�D�FUXFLDO�GLIIHUHQFH�
,W� LV� WKH� VWDQGDUGLVHG� IRUPDW� WKDW� HQDEOHV� WKH� QRWHV� WR� EXLOG� XS� D� FULWLFDO

PDVV� LQ�RQH�SODFH�� ,W� LV� DOVR� WKH�NH\� WR� IDFLOLWDWLQJ� WKH� WKLQNLQJ�DQG�ZULWLQJ
SURFHVV� E\� UHPRYLQJ� DOO� XQQHFHVVDU\� FRPSOLFDWLRQV� RU� GHFLVLRQV� WKDW� FRPH
ZLWK� D� YDULHW\� RI� GLIIHUHQW� IRUPDWV� DQG� VWRUDJH� SODFHV��2QO\� EHFDXVH� HYHU\
QRWH�LV�LQ�WKH�VDPH�IRUPDW�DW�WKH�VDPH�SODFH�FDQ�WKH\�ODWHU�EH�FRPELQHG�DQG
DVVHPEOHG�LQWR�VRPHWKLQJ�QHZ�DQG�QR�WKRXJKW�LV�HYHU�ZDVWHG�RQ�WKH�TXHVWLRQ
RI�ZKHUH�WR�SXW�RU�ODEHO�LW�
7KH�ODVW�W\SH�RI�QRWH��WKH�RQHV�WKDW�DUH�UHODWHG�WR�RQO\�RQH�VSHFLILF�SURMHFW�

DUH�NHSW�WRJHWKHU�ZLWK�RWKHU�SURMHFW�UHODWHG�QRWHV�LQ�D�SURMHFW�VSHFLILF�IROGHU�
,W�GRHVQߞW�PDWWHU�LQ�ZKLFK�IRUPDW�WKHVH�QRWHV�DUH�DV�WKH\�DUH�JRLQJ�WR�HQG�XS
LQ�WKH�ELQ�DIWHU�WKH�SURMHFW�LV�ILQLVKHG�DQ\ZD\��RU�LQ�DQ�DUFKLYHߙ��WKH�ELQ�IRU
WKH�LQGHFLVLYH��
�
�
3URMHFW�UHODWHG�QRWHV�FDQ�EH�
�

w������FRPPHQWV�LQ�WKH�PDQXVFULSW
w������FROOHFWLRQV�RI�SURMHFW�UHODWHG�OLWHUDWXUH
w������RXWOLQHV
w������VQLSSHWV�RI�GUDIWV
w������UHPLQGHUV
w������WR�GR�OLVWV
w������DQG�RI�FRXUVH�WKH�GUDIW�LWVHOI�

�
7KH� =HWWHONDVWHQ� KDV� WKH� EXLOW�LQ� IXQFWLRQ� RI� SURMHFW�VSHFLILF� GHVNWRSV�

+HUH��\RX�FDQ�QRW�RQO\�VWUXFWXUH�\RXU�WKRXJKWV�DQG�FRQFHSWXDOLVH�WKH�FKDSWHUV
RI� \RXU� GUDIW�� EXW� DOVR� FROOHFW� DQG� VRUW� WKH� QRWHV� IRU� WKLV� VSHFLILF� SURMHFW
ZLWKRXW� IHDU� WKDW� WKH\�ZLOO�ZDWHU� GRZQ�RU� LQWHUIHUH�ZLWK� WKH� VOLS�ER[� LWVHOI�
<RX�FDQ� HYHQ� FKDQJH� WKH�QRWHV� DFFRUGLQJ� WR�\RXU�SURMHFW�ZLWKRXW� DIIHFWLQJ
WKH�QRWHV�LQ�WKH�VOLS�ER[�
7KH� VDPH� DSSOLHV� WR� WKH� UHIHUHQFH� V\VWHP�� ,Q� =RWHUR�� \RX� FDQ� FROOHFW



OLWHUDWXUH�LQ�SURMHFW�VSHFLILF�IROGHUV�ZLWKRXW�WDNLQJ�WKHP�RXW�RI�WKH�UHIHUHQFH
V\VWHP� LWVHOI�� $OO� WKLV� NHHSV� WKH� SHUPDQHQW� QRWHV� IURP� WKH� SURMHFW�UHODWHG
QRWHV�FOHDUO\�VHSDUDWHG�DQG�DOORZV�\RX�WR�H[SHULPHQW�DQG�WLQNHU�ZLWK�WKHP�DV
PXFK� DV� \RX� OLNH�ZLWKLQ� WKH� ERXQGDULHV� RI� HDFK� SURMHFW�ZLWKRXW� LQWHUIHULQJ
ZLWK�WKH�DFWXDO�VOLS�ER[��,�VXJJHVW�NHHSLQJ�D�SK\VLFDO�ELQGHU�IRU�HDFK�SURMHFW
WR� NHHS� DOO� WKH� KDQGZULWWHQ� QRWHV� DQG� SULQWRXWV� VHSDUDWH� IURP� WKH� UHVW� DQG
FRPELQHG�LQ�RQH�SODFH�
:KHQ� \RX� FORVH� WKH� IROGHU� IRU� \RXU� FXUUHQW� SURMHFW� LQ� WKH� HYHQLQJ� DQG

QRWKLQJ� LV� OHIW� RQ� \RXU� GHVN� RWKHU� WKDQ� SHQ� DQG� SDSHU�� \RX� NQRZ� WKDW� \RX
KDYH� DFKLHYHG� D� FOHDU� VHSDUDWLRQ� EHWZHHQ� IOHHWLQJ�� SHUPDQHQW� DQG� SURMHFW�
UHODWHG�QRWHV�



����1RERG\�(YHU�6WDUWV�)URP�6FUDWFK
�\�RU�WRGDߙ�7KH�ZKLWH�VKHHW�RI�SDSHUߡ�WKH�EODQN�VFUHHQߙ��LV�D�IXQGDPHQWDO�PLVXQGHUVWDQGLQJߢ
�1DVVHKL�����������

7KH� SURFHVV� RI�ZULWLQJ� LV� YDVWO\�PLVXQGHUVWRRG�� ,I� \RX� JUDE� RII� WKH� VKHOI� D
UDQGRP�VWXG\�JXLGH�RU�VHOI�KHOS�ERRN�RQ�ZULWLQJ�DQG�VNLP�WKURXJK� WKH�ILUVW
SDJHV��WKH�FKDQFHV�DUH�WKDW�\RX�ZLOO�HQFRXQWHU�VRPHWKLQJ�OLNH�WKLV�7R�PDNHߡ�
\RXU� UHVHDUFK�PRUH�HIILFLHQW�� \RXU� ILUVW� VWHS� VKRXOG�EH� WR�QDUURZ� WKH�DVSHFW
\RX� FKRRVH� WR� IRFXV� RQ� DQG� DOVR� IRUPXODWH� DQ� H[SOLFLW� TXHVWLRQ� WKDW� \RXU
UHVHDUFK�DQG�DQDO\VLV�ZLOO�DGGUHVVߢ�>��@�$OPRVW�DOZD\V�� WKH�GHFLVLRQ�RQ� WKH
WRSLF�LV�SUHVHQWHG�DV�WKH�QHFHVVDU\�ILUVW�VWHS��DIWHU�ZKLFK�IROORZV�HYHU\WKLQJ
HOVH��OLNH�LQ�WKLV�JXLGH��KHQ�\RX�KDYH�FKRVHQ�D�WRSLF�WKDW�LV�ULJKW�IRU�\RX:ߡ�
KDYLQJ� WDNHQ� LQWR� FRQVLGHUDWLRQ� \RXU� SHUVRQDO� LQWHUHVWV� DQG� DQ\� QHFHVVDU\
EDFNJURXQG� NQRZOHGJH� WKDW� PD\� EH� QHHGHG�� DVVHVV� WKH� DYDLODELOLW\� RI
VRXUFHVߢ�>��@� 7KHUHDIWHU�� \RX� ZLOO� FHUWDLQO\� ILQG� D� PXOWL�VWHS� SODQ� \RX� DUH
VXSSRVHG�WR�IROORZ��%H�LW� WZHOYH�VWHSV��DFFRUGLQJ� WR� WKH�$FDGHPLF�6NLOOV�	
/HDUQLQJ� &HQWUH� RI� WKH� $XVWUDOLDQ� 1DWLRQDO� 8QLYHUVLW\�� RU� HLJKW�� LI� \RX� JR
ZLWK� WKH� UHFRPPHQGDWLRQV� RI� WKH� :ULWLQJ� &HQWHU� RI� WKH� 8QLYHUVLW\� RI
:LVFRQVLQ��WKH�URXJK�RUGHU�LV�DOZD\V�WKH�VDPH��0DNH�D�GHFLVLRQ�RQ�ZKDW�WR
ZULWH�DERXW��SODQ�\RXU�UHVHDUFK��GR�\RXU�UHVHDUFK��ZULWH��,QWHUHVWLQJO\�HQRXJK�
WKHVH� URDG� PDSV� XVXDOO\� FRPH� ZLWK� WKH� FRQFHVVLRQ� WKDW� WKLV� LV� RQO\� DQ
LGHDOLVHG�SODQ� DQG� WKDW� LQ� UHDOLW\�� LW� UDUHO\�ZRUNV� OLNH� WKDW��7KLV� LV� FHUWDLQO\
WUXH��:ULWLQJ�FDQߞW�EH�WKDW�OLQHDU��7KH�REYLRXV�TXHVWLRQ�LV��,I�WKDW�LV�WUXH��ZK\
QRW�URRW�WKH�FRXUVH�RI�DFWLRQ�LQ�UHDOLW\�LQVWHDG"
,Q�RUGHU�WR�GHYHORS�D�JRRG�TXHVWLRQ�WR�ZULWH�DERXW�RU�ILQG�WKH�EHVW�DQJOH�IRU

DQ�DVVLJQPHQW��RQH�PXVW�DOUHDG\�KDYH�SXW�VRPH�WKRXJKW� LQWR�D� WRSLF��7R�EH
DEOH�WR�GHFLGH�RQ�D�WRSLF��RQH�PXVW�DOUHDG\�KDYH�UHDG�TXLWH�D�ELW�DQG�FHUWDLQO\
QRW� MXVW� DERXW� RQH� WRSLF�� $QG� WKH� GHFLVLRQ� WR� UHDG� VRPHWKLQJ� DQG� QRW
VRPHWKLQJ� HOVH� LV� REYLRXVO\� URRWHG� LQ� SULRU� XQGHUVWDQGLQJ�� DQG� WKDW� GLGQߞW
FRPH� RXW� RI� WKLQ� DLU�� HLWKHU�� (YHU\� LQWHOOHFWXDO� HQGHDYRXU� VWDUWV� IURP� DQ
DOUHDG\�H[LVWLQJ�SUHFRQFHSWLRQ��ZKLFK�WKHQ�FDQ�EH�WUDQVIRUPHG�GXULQJ�IXUWKHU
LQTXLUHV�DQG�FDQ�VHUYH�DV�D�VWDUWLQJ�SRLQW�IRU�IROORZLQJ�HQGHDYRXUV��%DVLFDOO\�
WKDW� LV� ZKDW� +DQV�*HRUJ� *DGDPHU� FDOOHG� WKH� KHUPHQHXWLF� FLUFOH� �*DGDPHU
������� $QG� HYHQ� WKRXJK� WKH� KHUPHQHXWLF� FLUFOH� LV� UHJXODUO\� WDXJKW� LQ
XQLYHUVLW\��ZULWLQJ�DW�WKH�VDPH�WLPH�FRQWLQXHV�WR�EH�WDXJKW�DV�LI�ZH�FRXOG�VWDUW



IURP�VFUDWFK�DQG�PRYH� IRUZDUG� LQ�D� VWUDLJKW� OLQHߙ��DV� LI� LW�ZHUH�SRVVLEOH� WR
SXOO� D� JRRG� TXHVWLRQ� RXW� RI� WKLQ� DLU� DQG� ZDLW� ZLWK� WKH� UHDGLQJ� XQWLO� WKH
OLWHUDWXUH� UHVHDUFK� LV� GRQH�� 7KH� VHHPLQJO\� SUDJPDWLF� DQG� GRZQ�WR�HDUWK�
VRXQGLQJ�DGYLFHߙ��WR�GHFLGH�ZKDW�WR�ZULWH�DERXW�EHIRUH�\RX�VWDUW�ZULWLQJߙ��LV
WKHUHIRUH� HLWKHU� PLVOHDGLQJ� RU� EDQDO�� ,W� LV� EDQDO� LI� LW� PHDQV� RQO\� WKDW� \RX
VKRXOG�WKLQN�EHIRUH�\RX�SXW�ZRUGV�RQ�SDSHU��,W�LV�PLVOHDGLQJ�LI�LW�PHDQV�WKDW
\RX� FRXOG�PDNH� D� VRXQG� SODQ� RQ�ZKDW� WR�ZULWH� EHIRUH� \RX� KDYH� LPPHUVHG
\RXUVHOI� LQ� WKH� WRSLFV� DW� KDQG�� ZKLFK� LQYROYHV� ZULWLQJ�� ,W� DFFRPSDQLHV
HYHU\WKLQJ��:H�KDYH�WR�UHDG�ZLWK�D�SHQ�LQ�KDQG��GHYHORS�LGHDV�RQ�SDSHU�DQG
EXLOG� XS� DQ� HYHU�JURZLQJ� SRRO� RI� H[WHUQDOLVHG� WKRXJKWV�� :H� ZLOO� QRW� EH
JXLGHG�E\�D�EOLQGO\�PDGH�XS�SODQ�SLFNHG�IURP�RXU�XQUHOLDEOH�EUDLQV��EXW�E\
RXU� LQWHUHVW�� FXULRVLW\� DQG� LQWXLWLRQ�� ZKLFK� LV� IRUPHG� DQG� LQIRUPHG� E\� WKH
DFWXDO�ZRUN�RI�UHDGLQJ��WKLQNLQJ��GLVFXVVLQJ��ZULWLQJ�DQG�GHYHORSLQJ�LGHDVߙ�
DQG� LV� VRPHWKLQJ� WKDW� FRQWLQXRXVO\� JURZV� DQG� UHIOHFWV� RXU� NQRZOHGJH� DQG
XQGHUVWDQGLQJ�H[WHUQDOO\�
%\�IRFXVLQJ�RQ�ZKDW�LV�LQWHUHVWLQJ�DQG�NHHSLQJ�ZULWWHQ�WUDFN�RI�\RXU�RZQ

LQWHOOHFWXDO�GHYHORSPHQW�� WRSLFV��TXHVWLRQV�DQG�DUJXPHQWV�ZLOO�HPHUJH� IURP
WKH�PDWHULDO�ZLWKRXW� IRUFH��1RW�RQO\�GRHV� LW�PHDQV� WKDW� ILQGLQJ�D� WRSLF�RU�D
UHVHDUFK�TXHVWLRQ�ZLOO�EHFRPH�HDVLHU��DV�ZH�GRQߞW�KDYH� WR�VTXHH]H� LW�RXW�RI
WKH� IHZ� LGHDV� WKDW� DUH� RQ� WRS� RI� RXU� KHDG� DQ\PRUH�� HYHU\� TXHVWLRQ� WKDW
HPHUJHV�RXW�RI�RXU�VOLS�ER[�ZLOO�QDWXUDOO\�DQG�KDQGLO\�FRPH�ZLWK�PDWHULDO�WR
ZRUN�ZLWK��,I�ZH�ORRN�LQWR�RXU�VOLS�ER[�WR�VHH�ZKHUH�FOXVWHUV�KDYH�EXLOW�XS�
ZH�QRW�RQO\�VHH�SRVVLEOH�WRSLFV��EXW�WRSLFV�ZH�KDYH�DOUHDG\�ZRUNHG�RQߙ��HYHQ
LI�ZH�ZHUH�QRW�DEOH�WR�VHH�LW�XS�IURQW��7KH�LGHD�WKDW�QRERG\�HYHU�VWDUWV�IURP
VFUDWFK� VXGGHQO\� EHFRPHV� YHU\� FRQFUHWH�� ,I� ZH� WDNH� LW� VHULRXVO\� DQG� ZRUN
DFFRUGLQJO\��ZH�OLWHUDOO\�QHYHU�KDYH�WR�VWDUW�IURP�VFUDWFK�DJDLQ�
2I� FRXUVH�� WKRVH�ZKR�EHOLHYH� WKDW� WKH\� GR� VWDUW� IURP� VFUDWFK� GRQߞW� UHDOO\

VWDUW� IURP� VFUDWFK�� HLWKHU�� DV� WKH\� WRR� FDQ� RQO\� GUDZ� RQ� ZKDW� WKH\� KDYH
OHDUQHG� RU� HQFRXQWHUHG� EHIRUH��%XW� DV� WKH\� KDYHQߞW�DFWHG� RQ� WKLV� IDFW�� WKH\
FDQߞW�WUDFN�LGHDV�EDFN�WR�WKHLU�RULJLQV�DQG�KDYH�QHLWKHU�VXSSRUWLQJ�PDWHULDO�DW
KDQG� QRU� WKHLU� VRXUFHV� LQ� RUGHU�� $V� ZULWLQJ� KDV� QRW� DFFRPSDQLHG� WKHLU
SUHYLRXV� ZRUN�� WKH\� KDYH� WR� HLWKHU� VWDUW� ZLWK� VRPHWKLQJ� FRPSOHWHO\� QHZ
�ZKLFK�LV�ULVN\��RU�UHWUDFH�WKHLU�LGHDV��ZKLFK�LV�ERULQJ��
$V� SURSHU� QRWH�WDNLQJ� LV� UDUHO\� WDXJKW� RU� GLVFXVVHG�� LW� LV� QR�ZRQGHU� WKDW

DOPRVW� HYHU\� JXLGH� RQ� ZULWLQJ� UHFRPPHQGV� WR� VWDUW� ZLWK� EUDLQVWRUPLQJ�� ,I
\RX�KDYHQߞW�ZULWWHQ�DORQJ�WKH�ZD\��WKH�EUDLQ�LV�LQGHHG�WKH�RQO\�SODFH�WR�WXUQ



WR��2Q�LWV�RZQ��LW�LV�QRW�VXFK�D�JUHDW�FKRLFH��LW�LV�QHLWKHU�REMHFWLYH�QRU�UHOLDEOH
�ߙ WZR� TXLWH� LPSRUWDQW� DVSHFWV� LQ� DFDGHPLF� RU� QRQILFWLRQ� ZULWLQJ�� 7KH
SURPRWLRQ�RI�EUDLQVWRUPLQJ�DV�D�VWDUWLQJ�SRLQW�LV�DOO�WKH�PRUH�VXUSULVLQJ�DV�LW
LV�QRW� WKH�RULJLQ�RI�PRVW� LGHDV��7KH�WKLQJV�\RX�DUH�VXSSRVHG�WR�ILQG�LQ�\RXU
KHDG�E\�EUDLQVWRUPLQJ�XVXDOO\�GRQߞW�KDYH�WKHLU�RULJLQV�LQ�WKHUH��5DWKHU��WKH\
FRPH�IURP�WKH�RXWVLGH�� WKURXJK�UHDGLQJ��KDYLQJ�GLVFXVVLRQV�DQG�OLVWHQLQJ�WR
RWKHUV�� WKURXJK� DOO� WKH� WKLQJV� WKDW� FRXOG� KDYH� EHHQ� DFFRPSDQLHG� DQG� RIWHQ
HYHQ�ZRXOG�KDYH�EHHQ�LPSURYHG�E\�ZULWLQJ��7KH�DGYLFH�WR�WKLQN�DERXW�ZKDW
WR�ZULWH�DERXW�EHIRUH�\RX�ZULWH�FRPHV�ERWK�WRR�HDUO\�DQG�WRR�ODWH��7RR�ODWH��DV
\RX� DOUHDG\� KDYH� SDVVHG� XS� WKH� FKDQFH� WR� EXLOG� XS�ZULWWHQ� UHVRXUFHV�ZKHQ
\RX� IDFH� WKH�ZKLWH� VKHHW�RI�SDSHU�RU� WKH�EODQN�VFUHHQ��EXW�DOVR� WRR�HDUO\�� LI
\RX�WU\�WR�SRVWSRQH�HYHU\�VHULRXV�FRQWHQW�UHODWHG�ZRUN�XQWLO�\RX�KDYH�PDGH�D
GHFLVLRQ�RQ�WKH�WRSLF�
,I� VRPHWKLQJ� FRPHV� WRR� HDUO\� DQG� WRR� ODWH� DW� WKH� VDPH� WLPH�� LW� LV� QRW

SRVVLEOH� WR� IL[� LW� E\� UHDUUDQJLQJ� WKH� RUGHU� DV� WKH� ILFWLRQDO� OLQHDULW\� LV� WKH
SUREOHP� LQ� LWVHOI�� 7DNLQJ� VPDUW� QRWHV� LV� WKH� SUHFRQGLWLRQ� WR� EUHDN�ZLWK� WKH
OLQHDU� RUGHU�� 7KHUH� LV� RQH� UHOLDEOH� VLJQ� LI� \RX� PDQDJHG� WR� VWUXFWXUH� \RXU
ZRUNIORZ� DFFRUGLQJ� WR� WKH� IDFW� WKDW� ZULWLQJ� LV� QRW� D� OLQHDU� SURFHVV�� EXW� D
FLUFXODU� RQH�� WKH� SUREOHP� RI� ILQGLQJ� D� WRSLF� LV� UHSODFHG� E\� WKH� SUREOHP� RI
KDYLQJ�WRR�PDQ\�WRSLFV�WR�ZULWH�DERXW��+DYLQJ�WURXEOH�ILQGLQJ�WKH�ULJKW�WRSLF
LV�D�V\PSWRP�RI� WKH�ZURQJ�DWWHPSW� WR� UHO\�KHDYLO\�RQ� WKH� OLPLWDWLRQV�RI� WKH
EUDLQ�� QRW� WKH� LQHYLWDEOH� SUREOHPDWLF� VWDUWLQJ� SRLQW�� DV� PRVW� VWXG\� JXLGHV
LQVLQXDWH�� ,I� \RX� RQ� WKH� RWKHU� KDQG� GHYHORS� \RXU� WKLQNLQJ� LQ�ZULWLQJ�� RSHQ
TXHVWLRQV�ZLOO�EHFRPH�FOHDUO\�YLVLEOH�DQG�JLYH�\RX�DQ�DEXQGDQFH�RI�SRVVLEOH
WRSLFV�WR�HODERUDWH�IXUWKHU�LQ�ZULWLQJ�
$IWHU� PDQ\� \HDUV� RI� ZRUNLQJ� ZLWK� VWXGHQWV�� ,� DP� FRQYLQFHG� WKDW� WKH

DWWHPSW�RI�WKHVH�VWXG\�JXLGHV�WR�VTXHH]H�D�QRQOLQHDU�SURFHVV�OLNH�ZULWLQJ�LQWR
D�OLQHDU�RUGHU�LV�WKH�PDLQ�UHDVRQ�IRU�WKH�YHU\�SUREOHPV�DQG�IUXVWUDWLRQV�WKH\
SURPLVH�WR�VROYH��+RZ�FDQ�\RX�QRW�KDYH�WURXEOH�ILQGLQJ�D�WRSLF�LI�\RX�EHOLHYH
\RX�KDYH�WR�GHFLGH�RQ�RQH�EHIRUH�\RX�KDYH�GRQH�\RXU�UHVHDUFK��KDYH�UHDG�DQG
OHDUQHG�DERXW�VRPHWKLQJ"�+RZ�FDQ�\RX�QRW�IHHO�WKUHDWHQHG�E\�DQ�HPSW\�SDJH
LI�\RX�KDYH� OLWHUDOO\�QRWKLQJ�DW�KDQG� WR�ILOO� LW�ZLWK"�:KR�FDQ�EODPH�\RX�IRU
SURFUDVWLQDWLQJ�LI�\RX�ILQG�\RXUVHOI�VWXFN�ZLWK�D�WRSLF�\RX�GHFLGHG�RQ�EOLQGO\
DQG�QRZ�KDYH�WR�VWLFN�ZLWK� LW�DV� WKH�GHDGOLQH� LV�DSSURDFKLQJ"�$QG�KRZ�FDQ
DQ\RQH�EH�VXUSULVHG�WKDW�VWXGHQWV�IHHO�RYHUZKHOPHG�ZLWK�ZULWLQJ�DVVLJQPHQWV
ZKHQ�WKH\�DUH�QRW�WDXJKW�KRZ�WR�WXUQ�PRQWKV�DQG�\HDUV�RI�UHDGLQJ��GLVFXVVLQJ



DQG�UHVHDUFK�LQWR�PDWHULDO�WKH\�FDQ�UHDOO\�XVH"
7KHVH�VWXG\�JXLGHV��ZKLFK�QHJOHFW�HYHU\WKLQJ�EHIRUH�D�ZULWLQJ�DVVLJQPHQW

LV�JLYHQ��DUH�D�OLWWOH�ELW�OLNH�ILQDQFLDO�DGYLVRUV�ZKR�GLVFXVV�KRZ����\HDU�ROGV
FDQ�VDYH� IRU� UHWLUHPHQW��$W� WKLV�SRLQW�\RX�ZRXOG�EH�EHWWHU�RII� FXUELQJ�\RXU
HQWKXVLDVP��ZKLFK�LV�H[DFWO\�ZKDW�RQH�RI�WKH�PRVW�RIWHQ�VROG�VWXG\�JXLGHV�LQ
*HUPDQ\�UHFRPPHQGV��ILUVW��ORZHU�\RXU�H[SHFWDWLRQV�RQ�TXDOLW\�DQG�LQVLJKW��
>��@
%XW� WKRVH�ZKR�KDYH�DOUHDG\�GHYHORSHG�WKHLU� WKLQNLQJ�WKURXJK�ZULWLQJ�FDQ

NHHS�WKH�IRFXV�RQ�ZKDW�LV�LQWHUHVWLQJ�IRU�WKHP�DW�WKH�PRPHQW�DQG�DFFXPXODWH
VXEVWDQWLDO� PDWHULDO� MXVW� E\� GRLQJ� ZKDW� WKH\� PRVW� IHHO� OLNH� GRLQJ�� 7KH
PDWHULDO�ZLOO�FOXVWHU�DURXQG�WKH�TXHVWLRQV�WKH\�UHWXUQHG�WR�PRVW�RIWHQ��VR�WKH\
GRQߞW�ULVN�WRR�IDU�RI�D�GHSDUWXUH�IURP�WKHLU�LQWHUHVW��,I�\RXU�ILUVW�FKRVHQ�WRSLF
WXUQV�RXW�WR�EH�QRW�DV�LQWHUHVWLQJ��\RX�ZLOO�MXVW�PRYH�RQ�DQG�\RXU�QRWHV�ZLOO
FOXVWHU�DURXQG�VRPHWKLQJ�HOVH��0D\EH�\RX�ZLOO�HYHQ�QRWH�GRZQ� WKH� UHDVRQV
ZK\�WKH�ILUVW�TXHVWLRQ�LV�QRW�LQWHUHVWLQJ�DQG�WXUQ�WKDW�LQWR�DQ�LQVLJKW�YDOXDEOH
HQRXJK� WR�PDNH� SXEOLF��:KHQ� LW� ILQDOO\� FRPHV� WR� WKH� GHFLVLRQ� RQ� ZKDW� WR
ZULWH�DERXW��\RX�ZLOO�DOUHDG\�KDYH�PDGH�WKH�GHFLVLRQߙ��EHFDXVH�\RX�PDGH�LW
RQ�HYHU\�VLQJOH�VWHS�DORQJ�WKH�ZD\��DJDLQ�DQG�DJDLQ�HYHU\�GD\��LPSURYLQJ�LW
JUDGXDOO\�� ,QVWHDG� RI� VSHQGLQJ� \RXU� WLPH� ZRUU\LQJ� DERXW� ILQGLQJ� WKH� ULJKW
WRSLF�� \RX�ZLOO� VSHQG� \RXU� WLPH� DFWXDOO\� ZRUNLQJ� RQ� \RXU� DOUHDG\� H[LVWLQJ
LQWHUHVWV�DQG�GRLQJ�ZKDW�LV�QHFHVVDU\�WR�PDNH�LQIRUPHG�GHFLVLRQVߙ��UHDGLQJ�
WKLQNLQJ� DQG� ZULWLQJ�� %\� GRLQJ� WKH� ZRUN�� \RX� FDQ� WUXVW� WKDW� LQWHUHVWLQJ
TXHVWLRQV�ZLOO�HPHUJH��<RX�PLJKW�QRW�NQRZ�ZKHUH�\RX�ZLOO�HQG�XS��DQG�\RX
GRQߞW� QHHG� WR��� EXW� \RX� FDQߞW� IRUFH� LQVLJKW� LQWR� D� SUHFRQFHLYHG� GLUHFWLRQ
DQ\ZD\��<RX�PLQLPLVH� ERWK� WKH� ULVN� RI� ORVLQJ� LQWHUHVW� LQ� D� WRSLF� \RX� KDYH
RQFH�FKRVHQ�LOO�LQIRUPHG�DQG�WKH�ULVN�RI�KDYLQJ�WR�VWDUW�DOO�RYHU�DJDLQ�
(YHQ�WKRXJK�DFDGHPLF�ZULWLQJ�LV�QRW�D�OLQHDU�SURFHVV�� WKDW�GRHV�QRW�PHDQ

\RX� VKRXOG� IROORZ� DQ� DQ\WKLQJ�JRHV� DSSURDFK�� 2Q� WKH� FRQWUDU\�� D� FOHDU�
UHOLDEOH�VWUXFWXUH�LV�SDUDPRXQW�



����/HW�WKH�:RUN�&DUU\�<RX�)RUZDUG
<RX�PD\�UHPHPEHU�IURP�VFKRRO�WKH�GLIIHUHQFH�EHWZHHQ�DQ�H[HUJRQLF�DQG�DQ
HQGHUJRQLF� UHDFWLRQ�� ,Q� WKH� ILUVW� FDVH��\RX�FRQVWDQWO\�QHHG� WR� DGG�HQHUJ\� WR
NHHS� WKH� SURFHVV� JRLQJ�� ,Q� WKH� VHFRQG� FDVH�� WKH� UHDFWLRQ�� RQFH� WULJJHUHG�
FRQWLQXHV�E\�LWVHOI�DQG�HYHQ�UHOHDVHV�HQHUJ\��7KH�G\QDPLFV�RI�ZRUN�DUH�QRW
VR�GLIIHUHQW��6RPHWLPHV�ZH�IHHO�OLNH�RXU�ZRUN�LV�GUDLQLQJ�RXU�HQHUJ\�DQG�ZH
FDQ� RQO\� PRYH� IRUZDUG� LI� ZH� SXW� PRUH� DQG� PRUH� HQHUJ\� LQWR� LW�� %XW
VRPHWLPHV� LW� LV� WKH�RSSRVLWH��2QFH�ZH�JHW� LQWR� WKH�ZRUNIORZ�� LW� LV� DV� LI� WKH
ZRUN� LWVHOI� JDLQV� PRPHQWXP�� SXOOLQJ� XV� DORQJ� DQG� VRPHWLPHV� HYHQ
HQHUJL]LQJ�XV��7KLV�LV�WKH�NLQG�RI�G\QDPLF�ZH�DUH�ORRNLQJ�IRU�
$�JRRG�ZRUNIORZ�FDQ�HDVLO\�WXUQ�LQWR�D�YLUWXRXV�FLUFOH��ZKHUH�WKH�SRVLWLYH

H[SHULHQFH�PRWLYDWHV�XV�WR�WDNH�RQ�WKH�QH[W�WDVN�ZLWK�HDVH��ZKLFK�KHOSV�XV�WR
JHW�EHWWHU�DW�ZKDW�ZH�DUH�GRLQJ��ZKLFK�LQ�UHWXUQ�PDNHV�LW�PRUH�OLNHO\�IRU�XV�WR
HQMR\� WKH�ZRUN��DQG�VR�RQ��%XW� LI�ZH� IHHO�FRQVWDQWO\�VWXFN� LQ�RXU�ZRUN��ZH
ZLOO�EHFRPH�GHPRWLYDWHG�DQG�PXFK�PRUH� OLNHO\� WR�SURFUDVWLQDWH�� OHDYLQJ�XV
ZLWK�IHZHU�SRVLWLYH�RU�HYHQ�EDG�H[SHULHQFHV�OLNH�PLVVHG�GHDGOLQHV��:H�PLJKW
HQG� XS� LQ� D� YLFLRXV� FLUFOH� RI� IDLOXUH� �FI�� )LVKEDFK�� (\DO� DQG� )LQNHOVWHLQ�
������
$Q\�DWWHPSWV�WR�WULFN�RXUVHOYHV�LQWR�ZRUN�ZLWK�H[WHUQDO�UHZDUGV��OLNH�GRLQJ

VRPHWKLQJ�QLFH� DIWHU� ILQLVKLQJ� D� FKDSWHU�� DUH�RQO\� VKRUW�WHUP� VROXWLRQV�ZLWK
QR�SURVSHFW�RI�HVWDEOLVKLQJ�D�SRVLWLYH� IHHGEDFN� ORRS��7KHVH�DUH�YHU\� IUDJLOH
PRWLYDWLRQDO�FRQVWUXFWLRQV��2QO\�LI�WKH�ZRUN�LWVHOI�EHFRPHV�UHZDUGLQJ�FDQ�WKH
G\QDPLF� RI� PRWLYDWLRQ� DQG� UHZDUG� EHFRPH� VHOI�VXVWDLQDEOH� DQG� SURSHO� WKH
ZKROH�SURFHVV�IRUZDUG��'H3DVTXH�DQG�7ULFRPL��������
7KH�H[WUDRUGLQDU\�VXFFHVVIXO�ILWQHVV�PRWLYDWLRQ�FRDFK�0LFKHOOH�6HJDU�XVHV

WKLV� G\QDPLF� WR� WXUQ� HYHQ� WKH� PRVW� VWXEERUQ� FRDFK� SRWDWRHV� LQWR� H[HUFLVH
DILFLRQDGRV��6HJDU���������6KH�EULQJV�WKRVH�ZKR�UHDOO\�GRQߞW�OLNH�H[HUFLVH�EXW
NQRZ�WKH\�KDYH�WR�GR�LW�LQWR�D�VXVWDLQDEOH�ZRUNRXW�URXWLQH�E\�IRFXVLQJ�RQ�RQH
WKLQJ�� &UHDWLQJ� VDWLVI\LQJ�� UHSHDWDEOH� H[SHULHQFHV� ZLWK� VSRUWV�� ,W� GRHVQߞW
PDWWHU� ZKDW� KHU� FOLHQWV� DUH� GRLQJ� �ߙ UXQQLQJ�� ZDONLQJ�� WHDP� VSRUWV�� J\P
ZRUNRXWV� RU� ELF\FOLQJ� WR� ZRUN�� 7KH� RQO\� WKLQJ� WKDW� PDWWHUV� LV� WKDW� WKH\
GLVFRYHU�VRPHWKLQJ�WKDW�JLYHV�WKHP�D�JRRG�H[SHULHQFH�WKDW�WKH\�ZRXOG�OLNH�WR
KDYH�DJDLQ��2QFH�KHU�FOLHQWV�ILQG�VRPHWKLQJ��WKH\�DUH�HQFRXUDJHG�HQRXJK� WR



WU\� VRPHWKLQJ� HOVH� DV�ZHOO�� 7KH\� HQWHU� WKH� YLUWXRXV� FLUFOH�ZKHUH�ZLOOSRZHU
LVQߞW�QHHGHG�DQ\PRUH�EHFDXVH�WKH\�IHHO�OLNH�GRLQJ�LW�DQ\ZD\��,I�WKH\�WULHG�WR
WULFN� WKHPVHOYHV� LQWR� H[HUFLVH� E\� UHZDUGLQJ� WKHPVHOYHV� DIWHUZDUGV� ZLWK� D
UHOD[HG�HYHQLQJ�RQ�WKH�VRID�ZDWFKLQJ�79��LW�ZRXOGQߞW�KDYH�WDNHQ�WKHP�ORQJ
XQWLO�WKH\�ZHQW�VWUDLJKW�IRU�WKH�VRID��VNLSSLQJ�WKH�ZRUNRXW�DOWRJHWKHU��EHFDXVH
WKLV�LV�KRZ�ZH�WLFN�
)HHGEDFN� ORRSV� DUH� QRW� RQO\� FUXFLDO� IRU� WKH� G\QDPLFV� RI�PRWLYDWLRQ�� EXW

DOVR�WKH�NH\�HOHPHQW�WR�DQ\�OHDUQLQJ�SURFHVV��1RWKLQJ�PRWLYDWHV�XV�PRUH�WKDQ
WKH� H[SHULHQFH� RI� EHFRPLQJ� EHWWHU� DW�ZKDW�ZH� GR��$QG� WKH� RQO\� FKDQFH� WR
LPSURYH� LQ� VRPHWKLQJ� LV� JHWWLQJ� WLPHO\� DQG� FRQFUHWH� IHHGEDFN�� 6HHNLQJ
IHHGEDFN��QRW�DYRLGLQJ�LW��LV�WKH�ILUVW�YLUWXH�RI�DQ\RQH�ZKR�ZDQWV�WR�OHDUQ��RU
LQ� WKH� PRUH� JHQHUDO� WHUPV� RI� SV\FKRORJLVW� &DURO� 'ZHFN�� WR� JURZ�� 'ZHFN
VKRZV�FRQYLQFLQJO\�WKDW� WKH�PRVW�UHOLDEOH�SUHGLFWRU�IRU� ORQJ�WHUP�VXFFHVV�LV
KDYLQJ� D� �ߢ�JURZWK�PLQGVHWߡ 7R� DFWLYHO\� VHHN� DQG�ZHOFRPH� IHHGEDFN�� EH� LW
SRVLWLYH� RU� QHJDWLYH�� LV� RQH� RI� WKH�PRVW� LPSRUWDQW� IDFWRUV� IRU� VXFFHVV� �DQG
KDSSLQHVV�� LQ� WKH� ORQJ� UXQ�� &RQYHUVHO\�� QRWKLQJ� LV� D� ELJJHU� KLQGUDQFH� WR
SHUVRQDO� JURZWK� WKDQ� KDYLQJ� D� �ߢ�IL[HG�PLQGVHWߡ 7KRVH�ZKR� IHDU� DQG� DYRLG
IHHGEDFN�EHFDXVH�LW�PLJKW�GDPDJH�WKHLU�FKHULVKHG�SRVLWLYH�VHOI�LPDJH�PLJKW
IHHO�EHWWHU�LQ�WKH�VKRUW�WHUP��EXW�ZLOO�TXLFNO\�IDOO�EHKLQG�LQ�DFWXDO�SHUIRUPDQFH
�'ZHFN� ������ ������� ,URQLFDOO\�� LW� LV� WKHUHIRUH� RIWHQ� WKH� KLJKO\� JLIWHG� DQG
WDOHQWHG� VWXGHQWV�� ZKR� UHFHLYH� D� ORW� RI� SUDLVH�� ZKR� DUH� PRUH� LQ� GDQJHU� RI
GHYHORSLQJ�D�IL[HG�PLQGVHW�DQG�JHWWLQJ�VWXFN��+DYLQJ�EHHQ�SUDLVHG�IRU�ZKDW
WKH\�DUH��WDOHQWHG�DQG�JLIWHG��UDWKHU�WKDQ�IRU�ZKDW�WKH\�GR��WKH\�WHQG�WR�IRFXV
RQ� NHHSLQJ� WKLV� LPSUHVVLRQ� LQWDFW�� UDWKHU� WKDQ� H[SRVLQJ� WKHPVHOYHV� WR� QHZ
FKDOOHQJHV�DQG� WKH�SRVVLELOLW\�RI� OHDUQLQJ� IURP�IDLOXUH��(PEUDFLQJ�D�JURZWK
PLQGVHW�PHDQV�WR�JHW�SOHDVXUH�RXW�RI�FKDQJLQJ�IRU�WKH�EHWWHU��ZKLFK�LV�PRVWO\
LQZDUGO\� UHZDUGLQJ�� LQVWHDG� RI� JHWWLQJ� SOHDVXUH� LQ� EHLQJ� SUDLVHG� �ZKLFK� LV
RXWZDUGO\�UHZDUGLQJ���7KH�RULHQWDWLRQ� WRZDUGV� WKH� ODWWHU�PDNHV�RQH�VWLFN� WR
VDIH��SURYHQ�DUHDV��7KH�RULHQWDWLRQ�WRZDUGV�WKH�ILUVW�GUDZV�WKH�DWWHQWLRQ�WR�WKH
DUHDV�PRVW�LQ�QHHG�RI�LPSURYHPHQW��7R�VHHN�DV�PDQ\�RSSRUWXQLWLHV�WR�OHDUQ�DV
SRVVLEOH� LV� WKH�PRVW� UHOLDEOH� ORQJ�WHUP� JURZWK� VWUDWHJ\��$QG� LI� JURZWK� DQG
VXFFHVV�DUH�QRW� UHDVRQV�HQRXJK�� WKHQ�PD\EH� WKH� IDFW� WKDW� WKH� IHDU�RI� IDLOXUH
KDV�WKH�XJOLHVW�QDPH�RI�DOO�SKRELDV��.DNRUUKDSKLRSKRELD�
+DYLQJ� D� JURZWK� PLQGVHW� LV� FUXFLDO�� EXW� RQO\� RQH� VLGH� RI� WKH� HTXDWLRQ�

+DYLQJ�D�OHDUQLQJ�V\VWHP�LQ�SODFH�WKDW�HQDEOHV�IHHGEDFN�ORRSV�LQ�D�SUDFWLFDO
ZD\�LV�HTXDOO\�LPSRUWDQW��%HLQJ�RSHQ�IRU�IHHGEDFN�GRHVQߞW�KHOS�YHU\�PXFK�LI



WKH�RQO\� IHHGEDFN�\RX�FDQ�JHW�FRPHV�RQFH�HYHU\� IHZ�PRQWKV� IRU�ZRUN�\RX
KDYH�DOUHDG\�ILQLVKHG��7KH�OLQHDU�PRGHO�RI�DFDGHPLF�ZULWLQJ�FRPHV�ZLWK�YHU\
IHZ�IHHGEDFN�RSSRUWXQLWLHV��DQG�HYHQ�WKRVH�DUH�XVXDOO\�VSUHDG�RXW�RYHU�WLPH
�YJO�� )ULW]VFKH��<RXQJ� XQG�+LFNVRQ�� ������� ,I� \RX� FKRRVH� D� WRSLF� IRU� \RXU
SDSHU� DQG�ZRUN� DFFRUGLQJ� WR� WKH� OLQHDU�PRGHO�� \RX�ZLOO� RQO\� OHDUQ� LI� \RXU
FKRLFH�ZDV�ZLVH� DIWHU�PXOWLSOH� VWDJHV� RI� UHVHDUFK�� 7KH� VDPH� DSSOLHV� WR� WKH
TXHVWLRQ�RI�LI�\RX�XQGHUVWRRG�ZKDW�\RX�UHDG�DQG�LI�\RXU�LGHD�IRU�DQ�DUJXPHQW
PDNHV�VHQVH�
)ROORZLQJ�D�FLUFXODU�DSSURDFK��RQ�WKH�RWKHU�KDQG��DOORZV�\RX�WR�LPSOHPHQW

PDQ\�IHHGEDFN�ORRSV��ZKLFK�JLYH�\RX�WKH�FKDQFH�WR�LPSURYH�\RXU�ZRUN�ZKLOH
\RX� DUH� ZRUNLQJ� RQ� LW�� ,W� LV� QRW� MXVW� DERXW� LQFUHDVLQJ� WKH� QXPEHU� RI
RSSRUWXQLWLHV� WR� OHDUQ�� EXW� DOVR� WR� EH� DEOH� WR� FRUUHFW� WKH� PLVWDNHV� ZH
LQHYLWDEO\� PDNH�� $V� WKH� IHHGEDFN� ORRSV� DUH� XVXDOO\� VPDOOHU� WKDQ� RQH� ELJ
FKXQN� RI� IHHGEDFN� DW� WKH� HQG�� WKH\� DUH� DOVR�PXFK� OHVV� VFDU\� DQG� HDVLHU� WR
HPEUDFH�
5HDGLQJ�ZLWK�D�SHQ�LQ�WKH�KDQG��IRU�H[DPSOH��IRUFHV��XV�WR�WKLQN�DERXW�ZKDW

ZH�UHDG�DQG�FKHFN�XSRQ�RXU�XQGHUVWDQGLQJ��,W�LV�WKH�VLPSOHVW�WHVW��:H�WHQG�WR
WKLQN�ZH� XQGHUVWDQG�ZKDW� ZH� UHDG� �ߙ XQWLO� ZH� WU\� WR� UHZULWH� LW� LQ� RXU� RZQ
ZRUGV�� %\� GRLQJ� WKLV�� ZH� QRW� RQO\� JHW� D� EHWWHU� VHQVH� RI� RXU� DELOLW\� WR
XQGHUVWDQG��EXW�DOVR�LQFUHDVH�RXU�DELOLW\�WR�FOHDUO\�DQG�FRQFLVHO\�H[SUHVV�RXU
XQGHUVWDQGLQJߙ��ZKLFK�LQ�UHWXUQ�KHOSV�WR�JUDVS�LGHDV�PRUH�TXLFNO\��,I�ZH�WU\
WR� IRRO� RXUVHOYHV� KHUH� DQG� ZULWH� GRZQ� LQFRPSUHKHQVLEOH� ZRUGV�� ZH� ZLOO
GHWHFW� LW� LQ� WKH� QH[W� VWHS� ZKHQ� ZH� WU\� WR� WXUQ� RXU� OLWHUDWXUH� QRWHV� LQWR
SHUPDQHQW�QRWHV�DQG�WU\�WR�FRQQHFW�WKHP�ZLWK�RWKHUV�
7KH�DELOLW\�WR�H[SUHVV�XQGHUVWDQGLQJ�LQ�RQHߞV�RZQ�ZRUGV�LV�D�IXQGDPHQWDO

FRPSHWHQF\�IRU�HYHU\RQH�ZKR�ZULWHVߙ��DQG�RQO\�E\�GRLQJ�LW�ZLWK�WKH�FKDQFH
RI� UHDOL]LQJ� RXU� ODFN� RI� XQGHUVWDQGLQJ� FDQ�ZH� EHFRPH� EHWWHU� DW� LW�� %XW� WKH
EHWWHU�ZH� EHFRPH�� WKH� HDVLHU� DQG� TXLFNHU�ZH� FDQ�PDNH� QRWHV��ZKLFK� DJDLQ
LQFUHDVHV�WKH�QXPEHU�RI�OHDUQLQJ�H[SHULHQFHV��7KH�VDPH�DSSOLHV�WR�WKH�FUXFLDO
DELOLW\�WR�GLVWLQJXLVK�WKH�LPSRUWDQW�ELWV�RI�D�WH[W�IURP�WKH�OHVV�LPSRUWDQW�RQHV�
WKH�EHWWHU�ZH�EHFRPH�DW� LW�� WKH�PRUH�HIIHFWLYH�RXU� UHDGLQJ�ZLOO�EHFRPH�� WKH
PRUH�ZH�FDQ�UHDG��WKH�PRUH�ZH�ZLOO�OHDUQ��:H�ZLOO�HQWHU�D�EHDXWLIXO��YLUWXRXV
FLUFOH�RI�FRPSHWHQF\��<RX�FDQQRW�KHOS�EXW�IHHO�PRWLYDWHG�E\�LW�
7KH�VDPH�JRHV�IRU�ZULWLQJ�SHUPDQHQW�QRWHV��ZKLFK�KDYH�DQRWKHU�IHHGEDFN

ORRS�EXLOW�LQ��([SUHVVLQJ�RXU�RZQ�WKRXJKWV�LQ�ZULWLQJ�PDNHV�XV�UHDOLVH�LI�ZH
UHDOO\� WKRXJKW� WKHP� WKURXJK�� 7KH� PRPHQW� ZH� WU\� WR� FRPELQH� WKHP� ZLWK



SUHYLRXVO\� ZULWWHQ� QRWHV�� WKH� V\VWHP� ZLOO� XQDPELJXRXVO\� VKRZ� XV
FRQWUDGLFWLRQV��LQFRQVLVWHQFLHV�DQG�UHSHWLWLRQV��:KLOH�WKHVH�EXLOW�LQ�IHHGEDFN
ORRSV� GR� QRW� PDNH� UHGXQGDQW� WKH� IHHGEDFN� IURP� \RXU� SHHUV� RU� VXSHUYLVRU�
WKH\�DUH�WKH�RQO\�RQHV�WKDW�DUH�DOZD\V�DYDLODEOH�DQG�FDQ�KHOS�XV�WR�LPSURYH�D
OLWWOH�ELW��PXOWLSOH�WLPHV�HYHU\�VLQJOH�GD\��$QG�WKH�EHVW�WKLQJ�DERXW�WKLV�LV�WKDW
ZKLOH�ZH�OHDUQ�DQG�EHFRPH�EHWWHU��RXU�VOLS�ER[�EHFRPHV�PRUH�NQRZOHGJHDEOH
WRR�� ,W� JURZV� DQG� LPSURYHV�� $QG� WKH� PRUH� LW� JURZV�� WKH� PRUH� XVHIXO� LW
EHFRPHV�DQG�WKH�HDVLHU�LW�ZLOO�EH�IRU�XV�WR�PDNH�QHZ�FRQQHFWLRQV�
7KH� VOLS�ER[� LV� QRW� D� FROOHFWLRQ� RI� QRWHV��:RUNLQJ� ZLWK� LW� LV� OHVV� DERXW

UHWULHYLQJ�VSHFLILF�QRWHV�DQG�PRUH�DERXW�EHLQJ�SRLQWHG� WR�UHOHYDQW�IDFWV�DQG
JHQHUDWLQJ� LQVLJKW� E\� OHWWLQJ� LGHDV�PLQJOH�� ,WV� XVDELOLW\� JURZV�ZLWK� LWV� VL]H�
QRW� MXVW� OLQHDUO\� EXW� H[SRQHQWLDOO\��:KHQ�ZH� WXUQ� WR� WKH� VOLS�ER[�� LWV� LQQHU
FRQQHFWHGQHVV�ZLOO�QRW� MXVW�SURYLGH�XV�ZLWK� LVRODWHG� IDFWV�� EXW�ZLWK� OLQHV�RI
GHYHORSHG� WKRXJKWV�� 0RUHRYHU�� EHFDXVH� RI� LWV� LQQHU� FRPSOH[LW\�� D� VHDUFK
WKRXJKW�WKH�VOLS�ER[�ZLOO�FRQIURQW�XV�ZLWK�UHODWHG�QRWHV�ZH�GLG�QRW�ORRN�IRU�
7KLV� LV� D� YHU\� VLJQLILFDQW� GLIIHUHQFH� WKDW� EHFRPHV�PRUH� DQG�PRUH� UHOHYDQW
RYHU�WLPH��7KH�PRUH�FRQWHQW�LW�FRQWDLQV��WKH�PRUH�FRQQHFWLRQV�LW�FDQ�SURYLGH�
DQG� WKH� HDVLHU� LW� EHFRPHV� WR� DGG� QHZ� HQWULHV� LQ� D� VPDUW� ZD\� DQG� UHFHLYH
XVHIXO�VXJJHVWLRQV�
2XU� EUDLQV� ZRUN� QRW� WKDW� GLIIHUHQWO\� LQ� WHUPV� RI� LQWHUFRQQHFWHGQHVV�

3V\FKRORJLVWV�XVHG�WR�WKLQN�RI�WKH�EUDLQ�DV�D�OLPLWHG�VWRUDJH�VSDFH�WKDW�VORZO\
ILOOV�XS�DQG�PDNHV� LW�PRUH�GLIILFXOW� WR� OHDUQ� ODWH� LQ� OLIH��%XW�ZH�NQRZ�WRGD\
WKDW�WKH�PRUH�FRQQHFWHG�LQIRUPDWLRQ�ZH�DOUHDG\�KDYH��WKH�HDVLHU�LW�LV�WR�OHDUQ�
EHFDXVH� QHZ� LQIRUPDWLRQ� FDQ� GRFN� WR� WKDW� LQIRUPDWLRQ�� <HV�� RXU� DELOLW\� WR
OHDUQ�LVRODWHG�IDFWV�LV�LQGHHG�OLPLWHG�DQG�SUREDEO\�GHFUHDVHV�ZLWK�DJH��%XW�LI
IDFWV� DUH� QRW� NHSW� LVRODWHG� QRU� OHDUQHG� LQ� DQ� LVRODWHG� IDVKLRQ�� EXW� KDQJ
WRJHWKHU� LQ�D�QHWZRUN�RI� LGHDV��RUߡ�ODWWLFHZRUN�RI�PHQWDO�PRGHOVߢ� �0XQJHU�
������� LW� EHFRPHV� HDVLHU� WR�PDNH� VHQVH� RI� QHZ� LQIRUPDWLRQ�� 7KDW�PDNHV� LW
HDVLHU� QRW� RQO\� WR� OHDUQ� DQG� UHPHPEHU�� EXW� DOVR� WR� UHWULHYH� WKH� LQIRUPDWLRQ
ODWHU�LQ�WKH�PRPHQW�DQG�FRQWH[W�LW�LV�QHHGHG�
$V�ZH�DUH�WKH�DXWKRUV�RI�DOO� WKH�QRWHV��ZH�OHDUQ�LQ�ORFNVWHS�ZLWK�WKH�VOLS�

ER[�� 7KLV� LV� DQRWKHU� ELJ� GLIIHUHQFH� IURP� XVLQJ� DQ� HQF\FORSDHGLD� OLNH
:LNLSHGLD��:H�XVH� WKH�VDPH�PHQWDO�PRGHOV�� WKHRULHV�DQG� WHUPV� WR�RUJDQLVH
RXU�WKRXJKWV�LQ�RXU�EUDLQV�DV�LQ�RXU�VOLS�ER[��7KDW�WKH�VOLS�ER[�JHQHUDWHV�DQ
H[FHVV� RI� SRVVLELOLWLHV� HQDEOHV� LW� WR� VXUSULVH� DQG� LQVSLUH� XV� WR� JHQHUDWH� QHZ
LGHDV� DQG� GHYHORS� RXU� WKHRULHV� IXUWKHU�� ,W� LV� QRW� WKH� VOLS�ER[� RU� RXU� EUDLQV



DORQH�� EXW� WKH� G\QDPLF� EHWZHHQ� WKHP� WKDW� PDNHV� ZRUNLQJ� ZLWK� LW� VR
SURGXFWLYH�
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����6HSDUDWH�DQG�,QWHUORFNLQJ�7DVNV
����������*LYH�(DFK�7DVN�<RXU�8QGLYLGHG�$WWHQWLRQ
$FFRUGLQJ�WR�D�ZLGHO\�FLWHG�VWXG\��WKH�FRQVWDQW�LQWHUUXSWLRQ�RI�HPDLOV�DQG�WH[W
PHVVDJHV� FXWV� RXU� SURGXFWLYLW\� E\� DERXW� ���� DQG�PDNHV� XV� DW� OHDVW� ��� ,4
SRLQWV�GXPEHU��(YHQ�WKRXJK�WKLV�VWXG\�ZDV�QHYHU�SXEOLVKHG��PDNHV�QR�FODLPV
DERXW�LQWHOOLJHQFH�DQG�LV�VWDWLVWLFDOO\�LUUHOHYDQW��LW�GRHV�VHHP�WR�FRQILUP�ZKDW
PRVW�RI�XV�EHOLHYH�DQ\ZD\�DQG�WKDW�LV�WKDW�ZH�PLJKW�KDYH�DQ�DWWHQWLRQ�GHILFLW
SUREOHP�� ,W� PLJKW� QRW� VKRZ� LW� E\� FRQWHQW�� EXW� WKH� PHUH� IDFW� WKDW� LW� ZDV
SRVVLEOH� WR� KDYH� D�PLVXQGHUVWDQGLQJ� VSUHDGLQJ� VR� IDVW� XQGHU� WLWOHV� OLNH� �)ߡ
PDLOVߝ�KXUW�,4�PRUH�WKDQ�SRWߢ�ߞ��11&��LV�WHOOLQJ��7KHUH�DUH�UHDO�VWXGLHV�DERXW
WKDW� DV� ZHOO�� :H� NQRZ� IRU� H[DPSOH� WKDW� ZDWFKLQJ� WHOHYLVLRQ� UHGXFHV� WKH
DWWHQWLRQ�VSDQ�RI�FKLOGUHQ��6ZLQJ�HW�DO���������:H�DOVR�NQRZ�WKDW�WKH�DYHUDJH
OHQJWK�RI�79�VRXQGELWHV�KDV� VWHDGLO\�GHFOLQHG�RYHU� WKH� ODVW� VHYHUDO�GHFDGHV
�)HKUPDQQ���������'XULQJ�WKH�8�6��SUHVLGHQWLDO�HOHFWLRQ�LQ�������WKH�DYHUDJH
VRXQGELWHߚ�� WKDW� LV�� DQ\� IRRWDJH� RI� D� FDQGLGDWH� VSHDNLQJ� XQLQWHUUXSWHGߚ�
ZDV� VWLOO� D� OLWWOH�PRUH� WKDQ� ��� VHFRQGV�� EXW� WKDW� KDG� IDOOHQ� WR� OHVV� WKDQ� ��
VHFRQGV�DW�WKH�HQG�RI�WKH���V��+DOOLQ�������DQG�����VHFRQGV�LQ�������/LFKWHU�
������� 7KH� ODVW� HOHFWLRQ� KDV� FHUWDLQO\� QRW� UHYHUVHG� WKH� WUHQG��:KHWKHU� WKDW
PHDQV�WKDW�WKH�PHGLD�DGMXVW�WR�RXU�GHFUHDVLQJ�DWWHQWLRQ�VSDQ�RU�LV�FDXVLQJ�WKH
WUHQG�LV�QRW�HDV\�WR�VD\�>��@�%XW�KRZHYHU�LW�PLJKW�EH��LW�LV�REYLRXV�WKDW�ZH�DUH
VXUURXQGHG�E\�PRUH�VRXUFHV�RI�GLVWUDFWLRQ�DQG�OHVV�RSSRUWXQLWLHV�WR�WUDLQ�RXU
DWWHQWLRQ�VSDQV�

����������0XOWLWDVNLQJ�LV�QRW�D�JRRG�LGHD
,I�PRUH�WKDQ�RQH�WKLQJ�WULHV�WR�FDWFK�\RXU�DWWHQWLRQ��WKH�WHPSWDWLRQ�LV�JUHDW�WR
ORRN� DW�PRUH� WKDQ� RQH� WKLQJ� DW� WKH� VDPH� WLPH� �ߙ WR�PXOWLWDVN��0DQ\� SHRSOH
FODLP� WR� EH� TXLWH� JRRG� DW� PXOWLWDVNLQJ�� )RU� VRPH�� LW� LV� RQH� RI� WKH� PRVW
LPSRUWDQW�VNLOOV�WR�FRSH�ZLWK�WRGD\ߞV�LQIRUPDWLRQDO�RYHUORDG��,W�LV�D�FRPPRQ
EHOLHI�WKDW�WKH�\RXQJHU�JHQHUDWLRQV�DUH�EHWWHU�DW�LW��WKDW�LW�HYHQ�FRPHV�QDWXUDOO\
WR�WKHP�DV�WKH\�JUHZ�XS�DPRQJ�WKH�DWWHQWLRQ�VHHNLQJ�QHZ�PHGLD��$QG�VWXGLHV
VKRZ�WKDW�WKRVH�ZKR�FODLP�WR�PXOWLWDVN�D�ORW�DOVR�FODLP�WR�EH�YHU\�JRRG�DW�LW�
7KRVH�LQWHUYLHZHG�LQ�WKHVH�VWXGLHV�GR�QRW�VHH�WKHLU�SURGXFWLYLW\�LPSDLUHG�E\
LW�� 2Q� WKH� FRQWUDU\�� WKH\� WKLQN� LWߞV� LPSURYHG�� %XW� WKH\� XVXDOO\� GRQߞW� WHVW



WKHPVHOYHV�LQ�FRPSDULVRQ�ZLWK�D�FRQWURO�JURXS�
3V\FKRORJLVWV� ZKR� LQWHUYLHZHG� WKH� PXOWLWDVNHUV� GLG� WHVW� WKHP� LQVWHDG� RI

MXVW�DVNLQJ��7KH\�JDYH�WKHP�GLIIHUHQW�WDVNV�WR�DFFRPSOLVK�DQG�FRPSDUHG�WKHLU
UHVXOWV�ZLWK�DQRWKHU�JURXS�WKDW�ZDV�LQVWUXFWHG�WR�GR�RQO\�RQH�WKLQJ�DW�D�WLPH�
7KH� RXWFRPH� LV� XQDPELJXRXV�� :KLOH� WKRVH� ZKR� PXOWLWDVNHG� IHOW� PRUH
SURGXFWLYH��WKHLU�SURGXFWLYLW\�DFWXDOO\�GHFUHDVHGߙ��D�ORW��:DQJ�DQG�7FKHUQHY
������5RVHQ�������2SKLU��1DVV��DQG�:DJQHU��������1RW�RQO\�WKH�TXDQWLW\�EXW
DOVR�WKH�TXDOLW\�RI�WKHLU�DFFRPSOLVKPHQWV�ODJJHG�VLJQLILFDQWO\�EHKLQG�WKDW�RI
WKH�FRQWURO�JURXS�
,Q�VRPH�DUHDV��OLNH�WH[WLQJ�DQG�GULYLQJ��WKH�GRZQVLGHV�RI�PXOWLWDVNLQJ�DUH

SDLQIXOO\�REYLRXV��%XW�ZKDW�LV�PRVW�LQWHUHVWLQJ�DERXW�WKHVH�VWXGLHV�LV�QRW�WKH
IDFW� WKDW� WKH� SURGXFWLYLW\� DQG� WKH� TXDOLW\� RI� WKH� ZRUN� GHFUHDVHV� ZLWK
PXOWLWDVNLQJ��EXW� WKDW� LW� DOVR� LPSDLUV� WKH�DELOLW\� WR�GHDO�ZLWK�PRUH� WKDQ�RQH
WKLQJ�DW�D�WLPH�
7KLV� UHVXOW� LV� VXUSULVLQJ�� EHFDXVH� ZH� XVXDOO\� H[SHFW� WR� EHFRPH� EHWWHU� DW

VRPHWKLQJ� WKH� PRUH� RIWHQ� ZH� GR� LW�� %XW� RQ� D� FORVHU� ORRN�� LW� PDNHV� VHQVH�
0XOWLWDVNLQJ� LV�QRW�ZKDW�ZH� WKLQN� LW� LV�� ,W� LV�QRW� IRFXVLQJ�DWWHQWLRQ�RQ�PRUH
WKDQ�RQH�WKLQJ�DW�D�WLPH��1RERG\�FDQ�GR�WKDW��:KHQ�ZH�WKLQN�ZH�PXOWLWDVN�
ZKDW�ZH�UHDOO\�GR�LV�VKLIW�RXU�DWWHQWLRQ�TXLFNO\�EHWZHHQ�WZR��RU�PRUH��WKLQJV�
$QG�HYHU\�VKLIW� LV�D�GUDLQ�RQ�RXU�DELOLW\� WR�VKLIW�DQG�GHOD\V� WKH�PRPHQW�ZH
PDQDJH� WR�JHW� IRFXVHG�DJDLQ��7U\LQJ� WR�PXOWLWDVN� IDWLJXHV�XV�DQG�GHFUHDVHV
RXU�DELOLW\�WR�GHDO�ZLWK�PRUH�WKDQ�RQH�WDVN�
7KH�IDFW�WKDW�SHRSOH�QHYHUWKHOHVV�EHOLHYH�WKDW�WKH\�FDQ�JHW�EHWWHU�DW�LW�DQG

LQFUHDVH�WKHLU�SURGXFWLYLW\�FDQ�HDVLO\�EH�H[SODLQHG�E\�WZR�IDFWRUV��7KH�ILUVW�LV
WKH�ODFN�RI�D�FRQWURO�JURXS�RU�DQ�REMHFWLYH�H[WHUQDO�PHDVXUHPHQW�WKDW�ZRXOG
SURYLGH� XV� ZLWK� WKH� IHHGEDFN� ZH� QHHG� WR� OHDUQ�� 7KH� VHFRQG� LV� ZKDW
SV\FKRORJLVWV� FDOO� WKH� PHUH�H[SRVXUH� HIIHFW�� GRLQJ� VRPHWKLQJ� PDQ\� WLPHV
PDNHV�XV�EHOLHYH�ZH�KDYH�EHFRPH�JRRG�DW�LWߙ��FRPSOHWHO\�LQGHSHQGHQW�RI�RXU
DFWXDO� SHUIRUPDQFH� �%RUQVWHLQ� ������� :H� XQIRUWXQDWHO\� WHQG� WR� FRQIXVH
IDPLOLDULW\�ZLWK�VNLOO�
,I� WKH� RQO\� UHDVRQ� WR� PHQWLRQ� WKLV� LV� WR� UHFRPPHQG� \RX� QRW� ZULWH� \RXU

WKHVLV� RU� ERRNV� ZKLOH� GULYLQJ�� LW� ZRXOG� EH� TXLWH� EDQDO� �VWLOO� D� JRRG� LGHD�
WKRXJK���%XW�LW�GRHV�KDYH�SUDFWLFDO�FRQVHTXHQFHV�IRU�WKH�ZD\�ZH�ZRUN�LI�ZH
WKLQN�DERXW�ZKDWߡ�ZULWLQJߢ� WUXO\�PHDQV��PDQ\�GLIIHUHQW� WDVNV�ZH�PLJKW�HQG
XS� WU\LQJ� WR�GR�DW� WKH�VDPH� WLPH� LI�ZH�GRQߞW�VHSDUDWH� WKHP�FRQVFLRXVO\�DQG
SUDFWLFDOO\�



:ULWLQJ�D�SDSHU� LQYROYHV�PXFK�PRUH� WKDQ� MXVW� W\SLQJ�RQ� WKH�NH\ERDUG�� ,W
DOVR� PHDQV� UHDGLQJ�� XQGHUVWDQGLQJ�� UHIOHFWLQJ�� JHWWLQJ� LGHDV�� PDNLQJ
FRQQHFWLRQV�� GLVWLQJXLVKLQJ� WHUPV�� ILQGLQJ� WKH� ULJKW� ZRUGV�� VWUXFWXULQJ�
RUJDQL]LQJ��HGLWLQJ��FRUUHFWLQJ�DQG�UHZULWLQJ��$OO� WKHVH�DUH�QRW� MXVW�GLIIHUHQW
WDVNV�� EXW� WDVNV� UHTXLULQJ� D� GLIIHUHQW� NLQG� RI� DWWHQWLRQ�� ,W� LV� QRW� RQO\
LPSRVVLEOH� WR� IRFXV� RQ� PRUH� WKDQ� RQH� WKLQJ� DW� D� WLPH�� EXW� DOVR� WR� KDYH� D
GLIIHUHQW�NLQG�RI�DWWHQWLRQ�RQ�PRUH�WKDQ�RQH�WKLQJ�DW�D�WLPH�
8VXDOO\�� ZKHQ� ZH� WKLQN� DERXW� DWWHQWLRQ�� ZH� RQO\� WKLQN� DERXW� IRFXVHG

DWWHQWLRQ� �ߙ VRPHWKLQJ� WKDW� UHTXLUHV� ZLOOSRZHU� WR� VXVWDLQ�� 7KLV� LV� QRW� WRR
VXUSULVLQJ�� EHFDXVH� WKLV� LV� ZKDW� PRVW� SV\FKRORJLVWV�� SKLORVRSKHUV� DQG
QHXURVFLHQWLVWV�XVHG�WR�KDYH�LQ�PLQG�ZKHQ�WKH\�WDONHG�DERXW�DWWHQWLRQ��%UX\D
����������7RGD\��UHVHDUFK�GLIIHUHQWLDWHV�EHWZHHQ�PXOWLSOH�IRUPV�RI�DWWHQWLRQ�
(YHU�VLQFH�0LKDO\�&VLNV]HQWPLKDO\L�LQ�WKH�����V�GHVFULEHGߡ�IORZߢ��WKH�VWDWH
LQ�ZKLFK�EHLQJ�KLJKO\�IRFXVHG�EHFRPHV�HIIRUWOHVV��&VLNV]HQWPLKDO\L��������
>��@� RWKHU� IRUPV� RI� DWWHQWLRQ�� ZKLFK� DUH� PXFK� OHVV� GHSHQGHQW� RQ� ZLOO� DQG
HIIRUW��DWWUDFWHG�UHVHDUFKHUVߞ�LQWHUHVW�
:KHQ�LW�FRPHV�WR�IRFXVHG�DWWHQWLRQ��ZH�IRFXV�RQ�RQH�WKLQJ�RQO\��VRPHWKLQJ

ZH� FDQ� VXVWDLQ� IRU� RQO\� D� IHZ� VHFRQGV�� 7KH�PD[LPXP�GXUDWLRQ� RI� IRFXVHG
DWWHQWLRQ� VHHPV�QRW� WR�KDYH�FKDQJHG�RYHU� WLPH� �'R\OH�DQG�=DNUDMVHN������
�����)RFXVHG�DWWHQWLRQ�LV�GLIIHUHQW�IURPߡ�VXVWDLQHG�DWWHQWLRQߢ��ZKLFK�ZH�QHHG
WR� VWD\� IRFXVHG� RQ� RQH� WDVN� IRU� D� ORQJHU� SHULRG� DQG� LV� QHFHVVDU\� WR� OHDUQ�
XQGHUVWDQG�RU�JHW�VRPHWKLQJ�GRQH��7KLV� LV� WKH�NLQG�RI�DWWHQWLRQ� WKDW� LV�PRVW
FHUWDLQO\�XQGHU�WKUHDW�IURP�DQ�LQFUHDVH�LQ�GLVWUDFWLRQV��7KH�DYHUDJH�GXUDWLRQ
VHHPV�WR�KDYH�VKUXQNHQ�TXLWH�FRQVLGHUDEO\�RYHU�WLPHߙ��ZH�SUDFWLFH�PXFK�OHVV
IRFXVHG�DWWHQWLRQ�WKDQ�ZH�XVHG�WR��LELG��
7KH�JRRG�QHZV�LV�WKDW�ZH�FDQ�WUDLQ�RXUVHOYHV�WR�VWD\�IRFXVHG�RQ�RQH�WKLQJ

IRU�ORQJHU�LI�ZH�DYRLG�PXOWLWDVNLQJ��UHPRYH�SRVVLEOH�GLVWUDFWLRQV�DQG�VHSDUDWH
GLIIHUHQW� NLQGV� RI� WDVNV� DV�PXFK� DV� SRVVLEOH� VR� WKH\�ZLOO� QRW� LQWHUIHUH�ZLWK
HDFK�RWKHU��7KLV� WRR� LV�QRW� MXVW� D�TXHVWLRQ�RI�KDYLQJ� WKH� ULJKW�PLQGVHW�� EXW�
HTXDOO\� LPSRUWDQW�� RI� KRZ� ZH� RUJDQLVH� RXU� ZRUNIORZ�� $� ODFN� RI� VWUXFWXUH
PDNHV�LW�PXFK�PRUH�FKDOOHQJLQJ�WR�VWD\�IRFXVHG�IRU�H[WHQGHG�SHULRGV�RI�WLPH�
7KH�VOLS�ER[�SURYLGHV�QRW�RQO\�D�FOHDU�VWUXFWXUH�WR�ZRUN�LQ��EXW�DOVR�IRUFHV�XV
WR�VKLIW�RXU�DWWHQWLRQ�FRQVFLRXVO\�DV�ZH�FDQ�FRPSOHWH�WDVNV�LQ�UHDVRQDEOH�WLPH
EHIRUH�PRYLQJ�RQ� WR� WKH�QH[W�RQH��7RJHWKHU�ZLWK� WKH� IDFW� WKDW�HYHU\� WDVN� LV
DFFRPSDQLHG� E\�ZULWLQJ��ZKLFK� LQ� LWVHOI� UHTXLUHV� XQGLVWUDFWHG� DWWHQWLRQ�� WKH



VOLS�ER[�FDQ�EHFRPH�D�KDYHQ�IRU�RXU�UHVWOHVV�PLQGV�

����������*LYH�(DFK�7DVN�WKH�5LJKW�.LQG�RI�$WWHQWLRQ
2Q� FORVHU� ORRN�� LW� EHFRPHV� REYLRXV� KRZ� GLIIHUHQW� WKH� WDVNV� DUH� WKDW� DUH
XVXDOO\�VXPPDULVHG�XQGHUߡ�ZULWLQJߢ�DQG�KRZ�GLIIHUHQW�WKH�NLQGV�RI�DWWHQWLRQ
DUH�WKDW�WKH\�UHTXLUH�
3URRIUHDGLQJ�� IRU� H[DPSOH�� LV� REYLRXVO\� SDUW� RI� WKH� ZULWLQJ� SURFHVV�� EXW

UHTXLUHV� D� YHU\� GLIIHUHQW� VWDWH� RI� PLQG� WKDQ� WKH� DWWHPSW� WR� ILQG� WKH� ULJKW
ZRUGV��:KHQ�ZH�SURRIUHDG�D�PDQXVFULSW��ZH�WDNH�RQ�WKH�UROH�RI�D�FULWLF�ZKR
WDNHV�D�VWHS�EDFN�WR�VHH�WKH�WH[W�ZLWK�WKH�H\HV�RI�D�GLVSDVVLRQDWH�UHDGHU��:H
VFDQ� WKH� WH[W� IRU� W\SRV�� WU\� WR� VPRRWK� RXW� SDWFKHV� DQG� FKHFN� VWUXFWXUH��:H
GHOLEHUDWHO\�SXW�GLVWDQFH�EHWZHHQ�RXUVHOYHV�DQG�WKH�WH[W�WR�VHH�ZKDW�LV�UHDOO\
RQ� WKH� SDSHU�� QRW� MXVW� LQ� RXU� KHDGV��:H� WU\� WR� EORFN� RXW� WKH� NQRZOHGJH� RI
ZKDW�ZH�PHDQW�WR�VD\�WR�EH�DEOH�WR�VHH�ZKDW�ZH�ZURWH�
:KLOH� WDNLQJ�RQ� WKH� UROH�RI�D�FULWLF� LV�QRW� WKH�VDPH�DV�EHLQJ�DQ� LPSDUWLDO

UHDGHU��LW� LV�HQRXJK�WR�VSRW�PRVW�RI�ZKDW�ZH�PLVVHG�EHIRUH��WKH�KROHV�LQ�WKH
DUJXPHQW��WKH�SDUWV�ZH�GLG�QRW�H[SODLQ�DV�ZH�GLG�QRW�QHHG�WR�H[SODLQ�WKHP�WR
RXUVHOYHV�� 7R� EH� DEOH� WR� VZLWFK� EHWZHHQ� WKH� UROH� RI� FULWLF� DQG� WKH� UROH� RI
ZULWHU�UHTXLUHV�D�FOHDU�VHSDUDWLRQ�EHWZHHQ�WKHVH�WZR�WDVNV��DQG�WKDW�EHFRPHV
HDVLHU�ZLWK�H[SHULHQFH��,I�ZH�SURRIUHDG�D�PDQXVFULSW�DQG�GRQߞW�PDQDJH�WR�JHW
HQRXJK�GLVWDQFH�IURP�RXUVHOYHV�DV�DXWKRUV��ZH�ZLOO�RQO\�VHH�RXU�WKRXJKWV��QRW
WKH�DFWXDO� WH[W�� ,W� LV�D�FRPPRQ� LVVXH� WKDW�FRPHV�XS�GXULQJ�GLVFXVVLRQV�ZLWK
VWXGHQWV��:KHQ�,�SRLQW�RXW�SUREOHPV�ZLWKLQ�WKH�DUJXPHQW��DQ�LOO�GHILQHG�WHUP
RU�MXVW�DQ�DPELJXRXV�SDVVDJH��VWXGHQWV�XVXDOO\�UHIHU�WR�ZKDW�WKH\�PHDQ� ILUVW
DQG� RQO\� VKLIW� WKHLU� IRFXV� WR� ZKDW� WKH\� KDYH� ZULWWHQ� ZKHQ� WKH\� IXOO\
XQGHUVWDQG�WKDW�ZKDW�WKH\�PHDQ�LV�FRPSOHWHO\�LUUHOHYDQW�ZLWKLQ�WKH�VFLHQWLILF
FRPPXQLW\�
/HWWLQJ�WKH�LQQHU�FULWLF� LQWHUIHUH�ZLWK�WKH�DXWKRU� LVQߞW�KHOSIXO��HLWKHU��+HUH

ZH�KDYH� WR� IRFXV�RXU� DWWHQWLRQ�RQ�RXU� WKRXJKWV�� ,I� WKH� FULWLF� FRQVWDQWO\� DQG
SUHPDWXUHO\�LQWHUIHUHV�ZKHQHYHU�D�VHQWHQFH�LVQߞW�SHUIHFW�\HW��ZH�ZRXOG�QHYHU
JHW� DQ\WKLQJ� RQ� SDSHU�� :H� QHHG� WR� JHW� RXU� WKRXJKWV� RQ� SDSHU� ILUVW� DQG
LPSURYH� WKHP� WKHUH��ZKHUH�ZH� FDQ� ORRN� DW� WKHP��(VSHFLDOO\� FRPSOH[� LGHDV
DUH�GLIILFXOW�WR�WXUQ�LQWR�D�OLQHDU�WH[W�LQ�WKH�KHDG�DORQH��,I�ZH�WU\�WR�SOHDVH�WKH
FULWLFDO�UHDGHU�LQVWDQWO\��RXU�ZRUNIORZ�ZRXOG�FRPH�WR�D�VWDQGVWLOO��:H�WHQG�WR
FDOO� H[WUHPHO\� VORZ� ZULWHUV�� ZKR� DOZD\V� WU\� WR� ZULWH� DV� LI� IRU� SULQW�
SHUIHFWLRQLVWV��(YHQ�WKRXJK�LW�VRXQGV�OLNH�SUDLVH�IRU�H[WUHPH�SURIHVVLRQDOLVP�



LW�LV�QRW��$�UHDO�SURIHVVLRQDO�ZRXOG�ZDLW�XQWLO�LW�ZDV�WLPH�IRU�SURRIUHDGLQJ��VR
KH�RU�VKH�FDQ�IRFXV�RQ�RQH�WKLQJ�DW�D�WLPH��:KLOH�SURRIUHDGLQJ�UHTXLUHV�PRUH
IRFXVHG�DWWHQWLRQ��ILQGLQJ�WKH�ULJKW�ZRUGV�GXULQJ�ZULWLQJ�UHTXLUHV�PXFK�PRUH
IORDWLQJ�DWWHQWLRQ�
,W�LV�DOVR�HDVLHU�WR�IRFXV�RQ�ILQGLQJ�WKH�ULJKW�ZRUGV�LI�ZH�GRQߞW�KDYH�WR�WKLQN

DERXW�WKH�VWUXFWXUH�RI�WKH�WH[W�DW�WKH�VDPH�WLPH��ZKLFK�LV�ZK\�D�SULQWHG�RXWOLQH
RI� WKH�PDQXVFULSW� VKRXOG�EH�DOZD\V� LQ� IURQW�RI�RXU�H\HV��:H�KDYH� WR�NQRZ
ZKDW�ZH�GRQߞW�KDYH�WR�ZULWH�DERXW�DW�WKH�PRPHQW��EHFDXVH�ZH�NQRZ�WKDW�ZH
ZLOO�WDNH�FDUH�RI�WKDW�LQ�DQRWKHU�SDUW�RI�RXU�WH[W�
2XWOLQLQJ�RU�FKDQJLQJ�WKH�RXWOLQH�LV�DOVR�D�YHU\�GLIIHUHQW�WDVN�WKDW�UHTXLUHV

D� YHU\� GLIIHUHQW� IRFXV� RQ� VRPHWKLQJ� HOVH�� QRW� RQ� RQH� WKRXJKW�� EXW� RQ� WKH
ZKROH� DUJXPHQW�� ,W� LV� LPSRUWDQW�� WKRXJK�� WR� XQGHUVWDQG�RXWOLQLQJ�QRW� DV� WKH
SUHSDUDWLRQ�RI�ZULWLQJ�RU�HYHQ�DV�SODQQLQJ��EXW�DV�D�VHSDUDWH�WDVN�ZH�QHHG�WR
UHWXUQ� WR� WKURXJKRXW� WKH� ZULWLQJ� SURFHVV� RQ� D� UHJXODU� EDVLV�� :H� QHHG� D
VWUXFWXUH� DOO� WKH� WLPH�� EXW� DV� ZH� ZRUN� RXU� ZD\� ERWWRP�XS�� LW� LV� ERXQG� WR
FKDQJH�RIWHQ��$QG�ZKHQHYHU�ZH�QHHG�WR�XSGDWH�WKH�VWUXFWXUH��ZH�QHHG�WR�WDNH
D�VWHS�EDFN��ORRN�DW�WKH�ELJ�SLFWXUH�DQG�FKDQJH�LW�DFFRUGLQJO\�
3URRIUHDGLQJ��IRUPXODWLQJ�DQG�RXWOLQLQJ�DUH�DOVR�GLIIHUHQW�IURP�WKH�WDVN�RI

FRPELQLQJ� DQG� GHYHORSLQJ� WKRXJKWV�� :RUNLQJ� ZLWK� WKH� VOLS�ER[� PHDQV
SOD\LQJ� ZLWK� LGHDV� DQG� ORRNLQJ� RXW� IRU� LQWHUHVWLQJ� FRQQHFWLRQV� DQG
FRPSDULVRQV��,W�PHDQV�EXLOGLQJ�FOXVWHUV��FRPELQLQJ�WKHP�ZLWK�RWKHU�FOXVWHUV
DQG�SUHSDULQJ�WKH�RUGHU�RI�QRWHV�IRU�D�SURMHFW��+HUH��ZH�QHHG�WR�SX]]OH�ZLWK
QRWHV�DQG�ILQG�WKH�EHVW�ILW��,W� LV�PXFK�PRUH�DVVRFLDWLYH��SOD\IXO�DQG�FUHDWLYH
WKDQ�WKH�RWKHU�WDVNV�DQG�UHTXLUHV�D�YHU\�GLIIHUHQW�NLQG�RI�DWWHQWLRQ�DV�ZHOO�
5HDGLQJ�� RI� FRXUVH�� LV� DOVR� GLIIHUHQW�� 5HDGLQJ� LQ� LWVHOI� FDQ� UHTXLUH� YHU\

GLIIHUHQW�NLQGV�RI�DWWHQWLRQ��GHSHQGLQJ�RQ�WKH�WH[W��6RPH�WH[WV�QHHG�WR�EH�UHDG
VORZO\� DQG� FDUHIXOO\�� ZKLOH� RWKHUV� DUH� RQO\� ZRUWK� VNLPPLQJ�� ,W� ZRXOG� EH
ULGLFXORXV�WR�DGKHUH�WR�D�JHQHUDO�IRUPXOD�DQG�UHDG�HYHU\�WH[W�LQ�WKH�VDPH�ZD\�
HYHQ�WKRXJK�WKDW� LV�ZKDW�PDQ\�VWXG\�JXLGHV�RU�VSHHG�UHDGLQJ�FRXUVHV� WU\� WR
FRQYLQFH�XV�RI��,W�LV�QRW�D�VLJQ�RI�SURIHVVLRQDOLVP�WR�PDVWHU�RQH�WHFKQLTXH�DQG
VWLFN� WR� LW� QR� PDWWHU� ZKDW�� EXW� WR� EH� IOH[LEOH� DQG� DGMXVW� RQHߞV� UHDGLQJ� WR
ZKDWHYHU�VSHHG�RU�DSSURDFK�D�WH[W�UHTXLUHV�
,Q� VKRUW�� DFDGHPLF� ZULWLQJ� UHTXLUHV� WKH� ZKROH� VSHFWUXP� RI� DWWHQWLRQ�� 7R

PDVWHU� WKH� DUW� RI� ZULWLQJ�� ZH� QHHG� WR� EH� DEOH� WR� DSSO\� ZKDWHYHU� NLQG� RI
DWWHQWLRQ�DQG�IRFXV�LV�QHHGHG�
3V\FKRORJLVWV�XVHG� WR� DVVRFLDWH� VFLHQWLILF�ZRUN�H[FOXVLYHO\�ZLWK� IRFXVVHG



DWWHQWLRQ�� ZKLOH� RWKHU�� PRUH� IORDWLQJ� NLQGV� RI� DWWHQWLRQ� ZHUH� H[FOXVLYHO\
DVVRFLDWHG� ZLWK� FUHDWLYH� ZRUN� OLNH� DUW��:H� NQRZ� WRGD\� WKDW� ZH� QHHG� ERWK
NLQGV�RI�DWWHQWLRQ�IRU�DUW�DQG�VFLHQFH��,W�LV�QRW�VXUSULVLQJ��WKHUHIRUH��WKDW�WKLV
IOH[LELOLW\�FDQ�EH�IRXQG�DPRQJ�PRVW��LI�QRW�DOO��H[FHSWLRQDO�VFLHQWLVWV��2VKLQ
9DUWDQLDQ� FRPSDUHG� DQG� DQDO\VHG� WKH� GDLO\� ZRUNIORZV� RI� 1REHO� 3UL]H
ZLQQHUV�DQG�RWKHU�HPLQHQW�VFLHQWLVWV�DQG�FRQFOXGHG�WKDW�LW�LV�QRW�D�UHOHQWOHVV
IRFXV��EXW�IOH[LEOH�IRFXV�WKDW�GLVWLQJXLVKHV�WKHP6ߡ��SHFLILFDOO\��WKH�SUREOHP�
VROYLQJ� EHKDYLRU� RI� HPLQHQW� VFLHQWLVWV� FDQ� DOWHUQDWH� EHWZHHQ� H[WUDRUGLQDU\
OHYHOV� RI� IRFXV� RQ� VSHFLILF� FRQFHSWV� DQG� SOD\IXO� H[SORUDWLRQ� RI� LGHDV�� 7KLV
VXJJHVWV� WKDW� VXFFHVVIXO� SUREOHP� VROYLQJ� PD\� EH� D� IXQFWLRQ� RI� IOH[LEOH
VWUDWHJ\�DSSOLFDWLRQ�LQ�UHODWLRQ�WR�WDVN�GHPDQGVߢ���9DUWDQLDQ����������
7KHVH�VWXGLHV�KHOS� WR�VROYH�D�SX]]OH� WKDW�KDV�ERWKHUHG�SV\FKRORJLVWV�ZKR

VWXG\� FUHDWLYH� SHRSOH� DV� ZHOO�� �2Qߡ RQH� KDQG�� WKRVH� ZLWK� ZDQGHULQJ�
GHIRFXVHG�� FKLOGOLNH� PLQGV� VHHP� WR� EH� WKH� PRVW� FUHDWLYH�� RQ� WKH� RWKHU�� LW
VHHPV� WR� EH� DQDO\VLV� DQG� DSSOLFDWLRQ� WKDWߞV� LPSRUWDQW�� 7KH� DQVZHU� WR� WKLV
FRQXQGUXP�LV�WKDW�FUHDWLYH�SHRSOH�QHHG�ERWK�7ߨ�KH�NH\�WR�FUHDWLYLW\�LV�EHLQJ
DEOH� WR� VZLWFK� EHWZHHQ� D�ZLGH�RSHQ�� SOD\IXO�PLQG� DQG� D� QDUURZ� DQDO\WLFDO
IUDPHߢ���'HDQ������������
:KDW�SV\FKRORJLVWV�GR�QRW�GLVFXVV��WKRXJK��DUH�WKH�H[WHUQDO�FRQGLWLRQV�WKDW

DOORZ� XV� WR� EH� IOH[LEOH� LQ� WKH� ILUVW� SODFH�� 7KH� PHQWDO� IOH[LELOLW\� WR� EH
H[WUHPHO\�IRFXVHG�IRU�RQH�PRPHQW�DQG�SOD\IXOO\�H[SORUH�LGHDV�LQ�WKH�QH[W�LV
MXVW�RQH�VLGH�RI�WKH�HTXDWLRQ��7R�EH�IOH[LEOH��ZH�QHHG�DQ�HTXDOO\�IOH[LEOH�ZRUN
VWUXFWXUH�WKDW�GRHVQߞW�EUHDN�GRZQ�HYHU\�WLPH�ZH�GHSDUW�IURP�D�SUHFRQFHLYHG
SODQ��2QH� FDQ� EH� WKH� EHVW� GULYHU�ZLWK� WKH� TXLFNHVW� UHDFWLRQV�� DEOH� WR� DGMXVW
IOH[LEO\�WR�GLIIHUHQW�VWUHHW�DQG�ZHDWKHU�FRQGLWLRQV��1RQH�RI�WKDW�ZLOO�KHOS�D�ELW
LI�WKH�GULYHU�LV�VWXFN�RQ�UDLOV��$QG�LW�GRHV�QRW�KHOS�XV�WR�KDYH�JUHDW�LQVLJKW�LQWR
WKH� QHFHVVLW\� RI� EHLQJ� IOH[LEOH� LQ� RXU� ZRUN� LI� ZH� DUH� VWXFN� LQ� D� ULJLG
RUJDQLVDWLRQ�
8QIRUWXQDWHO\�� WKH�PRVW�FRPPRQ�ZD\�SHRSOH�RUJDQLVH� WKHLU�ZULWLQJ� LV�E\

PDNLQJ� SODQV�� $OWKRXJK� SODQQLQJ� LV� DOPRVW� XQLYHUVDOO\� UHFRPPHQGHG� E\
VWXG\�JXLGHV��LWߞV�WKH�HTXLYDOHQW�RI�SXWWLQJ�RQHVHOI�RQ�UDLOV�
'RQߞW�PDNH�SODQV��%HFRPH�DQ�H[SHUW�

����������%HFRPH�DQ�([SHUW�,QVWHDG�RI�D�3ODQQHU
�Q��H[FOXVLYH�XVH�RI�DQDO\WLFDO$�ߡ UDWLRQDOLW\� WHQGV� WR� LPSHGH� IXUWKHU� LPSURYHPHQW� LQ�KXPDQ
SHUIRUPDQFH� EHFDXVH� RI� DQDO\WLFDO� UDWLRQDOLW\ߞV� VORZ� UHDVRQLQJ� DQG� LWV� HPSKDVLV� RQ� UXOHV�



SULQFLSOHV�� DQG� XQLYHUVDO� VROXWLRQV�� 6HFRQG�� ERGLO\� LQYROYHPHQW�� VSHHG�� DQG� DQ� LQWLPDWH
NQRZOHGJH�RI�FRQFUHWH�FDVHV�LQ�WKH�IRUP�RI�JRRG�H[DPSOHV�LV�D�SUHUHTXLVLWH�IRU�WUXH�H[SHUWLVHߢ�
�)O\YEMHUJ����������

7KH�PRPHQW�ZH� VWRS�PDNLQJ�SODQV� LV� WKH�PRPHQW�ZH� VWDUW� WR� OHDUQ�� ,W� LV� D
PDWWHU�RI�SUDFWLFH�WR�EHFRPH�JRRG�DW�JHQHUDWLQJ�LQVLJKW�DQG�ZULWH�JRRG�WH[WV
E\�FKRRVLQJ�DQG�PRYLQJ�IOH[LEO\�EHWZHHQ�WKH�PRVW�LPSRUWDQW�DQG�SURPLVLQJ
WDVNV��MXGJHG�E\�QRWKLQJ�HOVH�WKDQ�WKH�FLUFXPVWDQFHV�RI�WKH�JLYHQ�VLWXDWLRQ��,W
LV�VLPLODU�WR�WKH�PRPHQW�ZKHUH�ZH�KDG�WKH�WUDLQLQJ�ZKHHOV�RI�RXU�ELNHV�WDNHQ
RII�DQG�VWDUWHG�WR�OHDUQ�F\FOLQJ�SURSHUO\��:H�PLJKW�KDYH�IHOW�D�ELW�LQVHFXUH�LQ
WKH� ILUVW� PRPHQW�� EXW� DW� WKH� VDPH� WLPH�� LW� EHFDPH� REYLRXV� WKDW� ZH� ZRXOG
QHYHU�KDYH�OHDUQHG�WR�ELF\FOH�LI�ZH�OHIW�WKH�WUDLQLQJ�ZKHHOV�RQ��7KH�RQO\�WKLQJ
ZH�ZRXOG�KDYH�OHDUQHG�LV�WR�ULGH�D�ELNH�ZLWK�WUDLQLQJ�ZKHHOV�RQ�
6LPLODUO\��QR�RQH�ZRXOG�HYHU�OHDUQ�WKH�DUW�RI�SURGXFWLYH�DFDGHPLF�ZULWLQJ

MXVW�E\�IROORZLQJ�SODQV�RU�OLQHDU��PXOWLVWHS�SUHVFULSWVߙ��RQH�ZRXOG�OHDUQ�RQO\
WR�IROORZ�SODQV�RU�SUHVFULSWV��7KH�ZLGHVSUHDG�SUDLVH�IRU�SODQQLQJ�UHVWV�RQ�WKH
PLVFRQFHSWLRQ� WKDW�D�SURFHVV� OLNH�ZULWLQJ�DQ�DFDGHPLF� WH[W��ZKLFK� LV�KLJKO\
GHSHQGHQW�RQ�FRJQLWLRQ�DQG�WKLQNLQJ��FDQ�UHO\�RQ�FRQVFLRXV�GHFLVLRQ�PDNLQJ
DORQH��%XW�DFDGHPLF�ZULWLQJ� LV�DQ�DUW��DV�ZHOO��ZKLFK�PHDQV� LW� LV�VRPHWKLQJ
ZH�FDQ�EHFRPH�EHWWHU�DW�ZLWK�H[SHULHQFH�DQG�GHOLEHUDWH�SUDFWLFH�
([SHUWV� UHO\� RQ� HPERGLHG� H[SHULHQFH�� ZKLFK� HQDEOHV� WKHP� WR� UHDFK� WKH

VWDWH�RI�YLUWXRVLW\��$Q�H[SHUW�LQ�DFDGHPLF�ZULWLQJ�KDV�D�IHHO�IRU�WKH�SURFHVV�
DQ� DFTXLUHG� LQWXLWLRQ� IRU� ZKLFK� WDVN� ZLOO� EULQJ� RQH� FORVHU� WR� WKH� ILQLVKHG
PDQXVFULSW� DQG� ZKDW� LV� RQO\� D� GLVWUDFWLRQ�� 7KHUH� FDQ� EH� QR� XQLYHUVDOO\
DSSOLFDEOH�UXOH�DERXW�ZKLFK�VWHS�KDV� WR�EH� WDNHQ�ZKHQ��(DFK�QHZ�SURMHFW� LV
GLIIHUHQW�� DQG� DW� HDFK� VWDJH� RI� WKH� SURMHFW�� LW� PLJKW� EH� EHVW� WR� UHDG� XS� RQ
VRPHWKLQJ��WR�UHYLHZ�D�SDVVDJH��WR�GLVFXVV�DQ�LGHD�RU�WR�FKDQJH�WKH�RXWOLQH�RI
WKH�PDQXVFULSW��7KHUH�LV�QR�XQLYHUVDO�UXOH�WKDW�FRXOG�WHOO�RQH�XSIURQW�DW�ZKLFK
VWDJH�LW�ZRXOGQߞW�PDNH�VHQVH�WR�IROORZ�XS�RQ�DQ�LGHD��D�SRVVLEOH�FRQWUDGLFWLRQ
RU�D�IRRWQRWH�
7R� EH� DEOH� WR� EHFRPH� DQ� H[SHUW��ZH� QHHG� WKH� IUHHGRP� WR�PDNH� RXU� RZQ

GHFLVLRQV�DQG�DOO�WKH�QHFHVVDU\�PLVWDNHV�WKDW�KHOS�XV�OHDUQ��/LNH�ELF\FOLQJ��LW
FDQ� RQO\� EH� OHDUQHG� E\� GRLQJ� LW�� 0RVW� VWXG\� JXLGHV� DQG� DFDGHPLF� ZULWLQJ
WHDFKHUV�DUH�WU\LQJ�YHU\�KDUG�WR�VSDUH�\RX�IURP�WKDW�H[SHULHQFH�E\�WHOOLQJ�\RX
ZKDW��ZKHQ�DQG�KRZ�WR�ZULWH�LQVWHDG��%XW�WKH\�DUH�NHHSLQJ�\RX�IURP�OHDUQLQJ
WKH�YHU\�WKLQJ�DFDGHPLD�DQG�ZULWLQJ�LV�DOO�DERXW��JDLQLQJ�LQVLJKW�DQG�PDNLQJ
LW�SXEOLF�



$QG�WKLV��E\�WKH�ZD\��LV�WKH�UHDVRQ�ZK\�\RX�VKRXOG�QHYHU�DVN�WKH�WHDFKHUV
RI� SDUDPHGLFV� IRU� KHOS� LI� \RX� ILQG� \RXUVHOI� LQ� WKH� DGPLWWHGO\� XQOLNHO\
VLWXDWLRQ�ZKHUH�\RX�FDQ�FKRRVH�WKH�SHUVRQ�ZKR�VKRXOG�SHUIRUP�&35�RQ�\RX�
,Q�DQ�H[SHULPHQW��EHJLQQHU�DQG�H[SHUW�SDUDPHGLFV�DQG�WKHLU�WHDFKHUV�ZHUH

VKRZQ�VFHQHV�RI�&35�SHUIRUPHG�E\�HLWKHU�H[SHULHQFHG�SDUDPHGLFV�RU� WKRVH
ZKR�KDG�MXVW�ILQLVKHG�WKHLU�WUDLQLQJ��)O\YEMHUJ�������>��@
$V�\RX�PLJKW�H[SHFW�� WKH�H[SHULHQFHG�SDUDPHGLFV�ZHUH�DEOH� WR� VSRW� WKHLU

NLQG�FRUUHFWO\�LQ�DOPRVW�DOO�FDVHV��a������ZKLOH�WKH�EHJLQQHUV�ZHUH�PRUH�RU
OHVV�MXVW�JXHVVLQJ��a������6R�IDU��VR�JRRG��%XW�ZKHQ�WKH�WHDFKHUV�ZDWFKHG�WKH
YLGHRV��WKH\�V\VWHPDWLFDOO\�PLVWRRN�WKH�EHJLQQHUV�IRU�H[SHUWV�DQG�WKH�H[SHUWV
IRU�EHJLQQHUV��7KH\�ZHUH�ZURQJ�LQ�PRVW�RI�WKH�FDVHV��DQG�RQO\�ULJKW�LQ�DERXW
D�WKLUG�RI�DOO�WKH�FDVHV��
+XEHUW� DQG� 6WXDUW� 'UH\IXV�� UHVHDUFKHUV� RQ� H[SHUWLVH�� KDYH� D� VLPSOH

H[SODQDWLRQ��7HDFKHUV�WHQG�WR�PLVWDNH�WKH�DELOLW\�WR�IROORZ��WKHLU��UXOHV�ZLWK
WKH� DELOLW\� WR� PDNH� WKH� ULJKW� FKRLFHV� LQ� UHDO� VLWXDWLRQV�� 8QOLNH� WKH� H[SHUW
SDUDPHGLFV�� WKH\�GLG�QRW� ORRN�DW� WKH�XQLTXH�FLUFXPVWDQFHV� DQG�FKHFN� LI� WKH
SDUDPHGLFV� LQ� WKH� YLGHRV� GLG� WKH� EHVW� WKLQJ� SRVVLEOH� LQ� HDFK� LQGLYLGXDO
VLWXDWLRQ��,QVWHDG��WKH\�IRFXVHG�RQ�WKH�TXHVWLRQ�RI�ZKHWKHU�WKH�SHRSOH�LQ�WKH
YLGHRV�DFWHG�DFFRUGLQJ�WR�WKH�UXOHV�WKH\�WDXJKW�
%HFDXVH� WUDLQHHV� ODFN� WKH� H[SHULHQFH� WR� MXGJH� D� VLWXDWLRQ� FRUUHFWO\� DQG

FRQILGHQWO\�� WKH\� QHHG� WR� VWLFN� WR� WKH� UXOHV� WKH\� ZHUH� WDXJKW�� PXFK� WR� WKH
GHOLJKW�RI�WKHLU�WHDFKHUV��$FFRUGLQJ�WR�WKH�'UH\IXVHV��WKH�FRUUHFW�DSSOLFDWLRQ
RI� WHDFKDEOH� UXOHV� HQDEOHV� \RX� WR� EHFRPH� D� FRPSHWHQW� �ߢSHUIRUPHUߡ �ZKLFK
FRUUHVSRQGV�WR�Dߢ�ߡ��RQ�WKHLU�ILYH�JUDGH�H[SHUW�VFDOH���EXW�LW�ZRQߞW�PDNH�\RX
Dߡ�PDVWHUߢ��OHYHO����DQG�FHUWDLQO\�ZRQߞW�WXUQ�\RX�LQWR�DQߡ�H[SHUWߢ��OHYHO����
([SHUWV��RQ� WKH�RWKHU�KDQG��KDYH� LQWHUQDOLVHG� WKH�QHFHVVDU\�NQRZOHGJH�VR

WKH\�GRQߞW�KDYH� WR�DFWLYHO\�UHPHPEHU�UXOHV�RU� WKLQN�FRQVFLRXVO\�DERXW� WKHLU
FKRLFHV�� 7KH\� KDYH� DFTXLUHG� HQRXJK� H[SHULHQFH� LQ� YDULRXV� VLWXDWLRQV� WR� EH
DEOH�WR�UHO\�RQ�WKHLU�LQWXLWLRQ�WR�NQRZ�ZKDW�WR�GR�LQ�ZKLFK�NLQG�RI�VLWXDWLRQ�
7KHLU� GHFLVLRQV� LQ� FRPSOH[� VLWXDWLRQV� DUH� H[SOLFLWO\� QRW� PDGH� E\� ORQJ
UDWLRQDO�DQDO\WLFDO� FRQVLGHUDWLRQV�� EXW� UDWKHU� FRPH� IURP� WKH� JXW� �FI�
*LJHUHQ]HU������D������E��
+HUH��JXW�IHHOLQJ�LV�QRW�D�P\VWHULRXV�IRUFH��EXW�DQ�LQFRUSRUDWHG�KLVWRU\�RI

H[SHULHQFH�� ,W� LV� WKH� VHGLPHQWDWLRQ� RI� GHHSO\� OHDUQHG� SUDFWLFH� WKURXJK
QXPHURXV� IHHGEDFN� ORRSV� RQ� VXFFHVV� RU� IDLOXUH�>��@� (YHQ� D� UDWLRQDO� DQG



DQDO\WLFDO� HQGHDYRXU� OLNH� VFLHQFH� GRHV� QRW� IXQFWLRQ� ZLWKRXW� H[SHUWLVH�
LQWXLWLRQ�DQG�H[SHULHQFHߙ��ZKLFK�LV�RQH�RI� WKH�PRVW� LQWHUHVWLQJ�RXWFRPHV�RI
WKH�HPSLULFDO�UHVHDUFK�RQ�QDWXUDO�VFLHQWLVWV�LQ�WKHLU�ODERUDWRULHV��5KHLQEHUJHU
������� &KHVV� SOD\HUV� VHHP� WR� WKLQN� OHVV� WKDQ� EHJLQQHUV�� 5DWKHU�� WKH\� VHH
SDWWHUQV�DQG�OHW�WKHPVHOYHV�EH�JXLGHG�E\�WKHLU�H[SHULHQFH�IURP�WKH�SDVW�UDWKHU
WKDQ�DWWHPSW�WR�FDOFXODWH�WXUQV�IDU�LQWR�WKH�IXWXUH�
%XW� OLNH� LQ�SURIHVVLRQDO� FKHVV�� WKH� LQWXLWLRQ�RI�SURIHVVLRQDO� DFDGHPLF�DQG

QRQILFWLRQ� ZULWLQJ� FDQ� DOVR� RQO\� EH� JDLQHG� E\� V\VWHPDWLF� H[SRVXUH� WR
IHHGEDFN� ORRSV� DQG� H[SHULHQFH�� ZKLFK� PHDQV� WKDW� VXFFHVV� LQ� DFDGHPLF
ZULWLQJ� GHSHQGV� WR� D� JUHDW� GHJUHH� RQ� WKH�RUJDQL]DWLRQ�RI� LWV� SUDFWLFDO� VLGH�
7KH�ZRUNIORZ�DURXQG�WKH�VOLS�ER[�LV�QRW�D�SUHVFULSWLRQ�WKDW�WHOOV�\RX�ZKDW�WR
GR� DW� ZKDW� VWDJH� RI� ZULWLQJ�� 2Q� WKH� FRQWUDU\�� ,W� JLYHV� \RX� D� VWUXFWXUH� RI
FOHDUO\�VHSDUDEOH� WDVNV��ZKLFK�FDQ�EH�FRPSOHWHG�ZLWKLQ�UHDVRQDEOH� WLPH�DQG
SURYLGHV� \RX�ZLWK� LQVWDQW� IHHGEDFN� WKURXJK� LQWHUFRQQHFWHG�ZULWLQJ� WDVNV�� ,W
DOORZV� \RX� WR� EHFRPH� EHWWHU� E\� JLYLQJ� \RX� WKH� RSSRUWXQLW\� IRU� GHOLEHUDWH
SUDFWLFH��7KH�PRUH�H[SHULHQFH�\RX�JDLQ��WKH�PRUH�\RX�ZLOO�EH�DEOH�WR�UHO\�RQ
\RXU� LQWXLWLRQ� WR� WHOO� \RX� ZKDW� WR� GR� QH[W�� ,QVWHDG� RI� WDNLQJ� \RX� IURPߡ
LQWXLWLRQ� WR� SURIHVVLRQDO� ZULWLQJ� VWUDWHJLHVߢ�� DV� WKH� WLWOH� RI� D� W\SLFDO� VWXG\
JXLGH�SURPLVHV��LW�LV�KHUH�DOO�DERXW�EHFRPLQJ�D�SURIHVVLRQDO�E\�DFTXLULQJ�WKH
VNLOOV�DQG�H[SHULHQFH�WR�MXGJH�VLWXDWLRQV�FRUUHFWO\�DQG�LQWXLWLYHO\�VR�\RX�FDQ
FKXFN� PLVOHDGLQJ� VWXG\� JXLGHV� IRU� JRRG�� 5HDO� H[SHUWV�� )O\YEMHUJ� ZULWHV
XQDPELJXRXVO\��GRQߞW�PDNH�SODQV��)O\YEMHUJ�����������
�
�

����������*HW�&ORVXUH
$WWHQWLRQ� LV� QRW� RXU� RQO\� OLPLWHG� UHVRXUFH�� 2XU� VKRUW�WHUP�PHPRU\� LV� DOVR
OLPLWHG��:H� QHHG� VWUDWHJLHV� QRW� WR�ZDVWH� LWV� FDSDFLW\�ZLWK� WKRXJKWV�ZH� FDQ
EHWWHU�GHOHJDWH�WR�DQ�H[WHUQDO�V\VWHP��:KLOH�WKH�HVWLPDWLRQV�RI�RXU�ORQJ�WHUP
PHPRU\� FDSDFLW\� DUH� ZLOGO\� GLYHUVH� DQG� UDWKHU� VSHFXODWLYH�� SV\FKRORJLVWV
XVHG�WR�WHQG�WR�DJUHH�RQ�D�YHU\�VSHFLILF�QXPEHU�ZKHQ�LW�FDPH�WR�VKRUW�WHUP
PHPRU\��:H�FDQ�KROG�D�PD[LPXP�RI�VHYHQ� WKLQJV� LQ�RXU�KHDG�DW� WKH�VDPH
WLPH��SOXV�PLQXV�WZR��0LOOHU�������
,QIRUPDWLRQ�FDQQRW�EH�VDYHG�LQ�VKRUW�WHUP�PHPRU\�OLNH�RQ�D�PHPRU\�VWLFN�

5DWKHU��LW�NLQG�RI�IORDWV�DURXQG�LQ�RXU�KHDGV��VHHNV�RXU�DWWHQWLRQ�DQG�RFFXSLHV
YDOXDEOH�PHQWDO� UHVRXUFHV�XQWLO� LW� LV�HLWKHU� IRUJRWWHQ�� UHSODFHG�E\�VRPHWKLQJ



PRUH�LPSRUWDQW��DFFRUGLQJ�WR�RXU�EUDLQV��RU�PRYHG�LQWR� ORQJ�WHUP�PHPRU\�
:KHQ�ZH� WU\� WR� UHPHPEHU�VRPHWKLQJ��VD\� LWHPV�RQ�D�VKRSSLQJ� OLVW��ZH� MXVW
NHHS� UHSHDWLQJ� WKH� LWHPV� PHQWDOO\�� LQVWHDG� RI� VWRULQJ� WKHP� WHPSRUDULO\� LQ
VRPH�FRUQHU�RI�RXU�EUDLQV�ZKHUH�ZH�FDQ�SLFN�WKHP�XS�ODWHU�DQG�WKLQN�DERXW
VRPHWKLQJ�PRUH�LQWHUHVWLQJ�LQ�WKH�PHDQWLPH�
%XW� ZKDW� DERXW�PHPRU\� DUWLVWV"� ,W� PLJKW� VHHP� OLNH�ZH� FDQ� LQFUHDVH� WKH

QXPEHU� RI� WKLQJV�ZH� FDQ� UHPHPEHU� E\� HPSOR\LQJ�PHPR� WHFKQLTXHV� �ߙ DQG
QRW�MXVW�D�ELW��EXW�VLJQLILFDQWO\��%XW�ZKDW�ZH�DFWXDOO\�GR�ZKHQ�ZH�XVH�PHPR
WHFKQLTXHV�LV�WR�EXQGOH�LWHPV�WRJHWKHU�LQ�D�PHDQLQJIXO�ZD\�DQG�UHPHPEHU�WKH
EXQGOHVߙ��XS�WR�DERXW�VHYHQ��/HYLQ�DQG�/HYLQ���������2U��LI�UHFHQW�UHVHDUFK�LV
ULJKW�DQG�WKH�SDUWLFLSDQWV�LQ�HDUOLHU�WHVWV�KDYH�DOZD\V�DOUHDG\�EXQGOHG�WKLQJV
WRJHWKHU�� WKHQ� WKH�PD[LPXP� FDSDFLW\� RI� RXU�ZRUNLQJ�PHPRU\� LV� QRW� VHYHQ
SOXV�PLQXV�WZR��EXW�PRUH�OLNH�D�PD[LPXP�RI�IRXU��&RZDQ�������
+DYH� D� ORRN� DW� WKH� IROORZLQJ� QXPEHU� VHTXHQFH� RQO\� RQFH� DQG� WU\� WR

UHPHPEHU�LW�ULJKW�DZD\����������������������������������������
7KDWߞV�GLIILFXOW��DV�LW�KDV�FOHDUO\�PRUH�WKDQ�VHYHQ�GLJLWV��%XW�LW�LV�TXLWH�HDV\

ZKHQ�\RX� UHDOLVH� WKDW� WKHVH�DUH� MXVW� ILYH�\HDUV�RI� WKH�:RUOG�&XS�QXPEHUHG
FRQVHFXWLYHO\�� 7KHUHIRUH�� \RX� KDYH� WR� UHPHPEHU� PXFK� OHVV� WKDQ� VHYHQ
LQGLYLGXDO�LWHPV��<RX�RQO\�KDYH�WR�UHPHPEHU�WZRߙ��WKH�UXOH�DQG�WKH�VWDUWLQJ
\HDU�>��@
7KLV� LV�ZK\� LW� LV� VR�PXFK� HDVLHU� WR� UHPHPEHU� WKLQJV�ZH�XQGHUVWDQG� WKDQ

WKLQJV�ZH�GRQߞW��,W�LV�QRW�WKDW�ZH�KDYH�WR�FKRRVH�WR�IRFXV�HLWKHU�RQ�OHDUQLQJ�RU
XQGHUVWDQGLQJ��,W�LV�DOZD\V�DERXW�XQGHUVWDQGLQJߙ��DQG�LI�LW�LV�RQO\�IRU�WKH�VDNH
RI� OHDUQLQJ�� 7KLQJV� ZH� XQGHUVWDQG� DUH� FRQQHFWHG�� HLWKHU� WKURXJK� UXOHV�
WKHRULHV�� QDUUDWLYHV�� SXUH� ORJLF�� PHQWDO� PRGHOV� RU� H[SODQDWLRQV�� $QG
GHOLEHUDWHO\�EXLOGLQJ�WKHVH�NLQGV�RI�PHDQLQJIXO�FRQQHFWLRQV�LV�ZKDW�WKH�VOLS�
ER[�LV�DOO�DERXW�
(YHU\�VWHS�LV�DFFRPSDQLHG�E\�TXHVWLRQV�OLNH��+RZ�GRHV�WKLV�IDFW�ILW�LQWR�P\

LGHD�RIߨ�"�+RZ�FDQ�WKLV�SKHQRPHQRQ�EH�H[SODLQHG�E\�WKDW�WKHRU\"�$UH�WKHVH
WZR� LGHDV� FRQWUDGLFWRU\� RU� GR� WKH\� FRPSOHPHQW� HDFK� RWKHU"� ,VQߞW� WKLV
DUJXPHQW� VLPLODU� WR� WKDW� RQH"�+DYHQߞW� ,� KHDUG� WKLV� EHIRUH"�$QG� DERYH� DOO�
:KDW� GRHV� [� PHDQ� IRU� \"� 7KHVH� TXHVWLRQV� QRW� RQO\� LQFUHDVH� RXU
XQGHUVWDQGLQJ�� EXW� IDFLOLWDWH� OHDUQLQJ� DV�ZHOO�� 2QFH�ZH�PDNH� D�PHDQLQJIXO
FRQQHFWLRQ�WR�DQ�LGHD�RU�IDFW��LW�LV�GLIILFXOW�QRW�WR�UHPHPEHU�LW�ZKHQ�ZH�WKLQN
DERXW�ZKDW�LW�LV�FRQQHFWHG�ZLWK�



:KLOH� ZH� ZDQW� WR� UHPHPEHU� VRPH� WKLQJV� DV� ORQJ� DV� SRVVLEOH�� ZH� GRQߞW
ZDQW�WR�FORJ�RXU�EUDLQV�ZLWK�LUUHOHYDQW�LQIRUPDWLRQ��$QG�WKH�ZD\�ZH�RUJDQLVH
HYHU\GD\� LQIRUPDWLRQ� PDNHV� D� ELJ� GLIIHUHQFH� QRW� RQO\� IRU� ORQJ�WHUP
PHPRULHV��EXW�VKRUW�WHUP�DV�ZHOO�
+HUH�� ZH� KDYH� WR� WKDQN� 6RYLHW� SV\FKRORJLVW� %OXPD� =HLJDUQLN� IRU� KHU

LQVLJKW�DQG�REVHUYDWLRQDO�VNLOOV��7KH�VWRU\�JRHV�WKDW�VKH�ZHQW�IRU�OXQFK�ZLWK
KHU� FROOHDJXHV� DQG�ZDV�YHU\� LPSUHVVHG�E\� WKH�ZDLWHUߞV� DELOLW\� WR� UHPHPEHU
FRUUHFWO\�ZKR� RUGHUHG�ZKDW�ZLWKRXW� WKH� QHHG� WR�ZULWH� DQ\WKLQJ� GRZQ�� ,W� LV
VDLG�WKDW�VKH�KDG�WR�JR�EDFN�WR�WKH�UHVWDXUDQW�WR�JHW�WKH�MDFNHW�VKH�OHIW�WKHUH�
0XFK� WR�KHU� VXUSULVH�� WKH�ZDLWHU� VKH�DGPLUHG� MXVW�PLQXWHV�DJR� IRU�KLV�JUHDW
PHPRU\�GLGQߞW� HYHQ� UHFRJQLVH�KHU��4XHVWLRQHG�DERXW�ZKDW� VHHPHG� WR�KHU� D
FRQWUDGLFWLRQ��KH�H[SODLQHG�WKDW�DOO�WKH�ZDLWHUV�KDG�QR�SUREOHP�UHPHPEHULQJ
WKH� RUGHUV� DQG� PDWFKLQJ� WKHP� ZLWK� WKH� JXHVWV� DW� WKH� WDEOH�� %XW� WKH� YHU\
VHFRQG�GLQHUV� OHIW� WKH�UHVWDXUDQW�� WKH�ZDLWHUV�DOO� IRUJRW� WKHP�FRPSOHWHO\�DQG
IRFXVHG�RQ�WKH�QH[W�JURXS�
=HLJDUQLN� VXFFHVVIXOO\� UHSURGXFHG� ZKDW� LV� QRZ� NQRZQ� DV� WKH� =HLJDUQLN

HIIHFW�� 2SHQ� WDVNV� WHQG� WR� RFFXS\� RXU� VKRUW�WHUP�PHPRU\� �ߙ XQWLO� WKH\� DUH
GRQH��7KDW�LV�ZK\�ZH�JHW�VR�HDVLO\�GLVWUDFWHG�E\�WKRXJKWV�RI�XQILQLVKHG�WDVNV�
UHJDUGOHVV�RI�WKHLU�LPSRUWDQFH��%XW�WKDQNV�WR�=HLJDUQLNߞV�IROORZ�XS�UHVHDUFK�
ZH� DOVR� NQRZ� WKDW� ZH� GRQߞW� DFWXDOO\� KDYH� WR� ILQLVK� WDVNV� WR� FRQYLQFH� RXU
EUDLQV�WR�VWRS�WKLQNLQJ�DERXW�WKHP��$OO�ZH�KDYH�WR�GR�LV�WR�ZULWH�WKHP�GRZQ
LQ�D�ZD\�WKDW�FRQYLQFHV�XV�WKDW�LW�ZLOO�EH�WDNHQ�FDUH�RI��7KDWߞV�ULJKW��7KH�EUDLQ
GRHVQ
W�GLVWLQJXLVK�EHWZHHQ�DQ�DFWXDO�ILQLVKHG�WDVN�DQG�RQH�WKDW�LV�SRVWSRQHG
E\� WDNLQJ�D�QRWH��%\�ZULWLQJ� VRPHWKLQJ�GRZQ��ZH� OLWHUDOO\�JHW� LW�RXW�RI�RXU
KHDGV��7KLV� LV�ZK\�'DYLG�$OOHQߞVߡ�*HWWLQJ�WKLQJV�GRQHߢ�V\VWHP�ZRUNV��7KH
VHFUHW�WR�KDYH�Dߡ�PLQG�OLNH�ZDWHUߢ�LV�WR�JHW�DOO�WKH�OLWWOH�VWXII�RXW�RI�RXU�VKRUW�
WHUP�PHPRU\��$QG�DV�ZH�FDQߞW�WDNH�FDUH�RI�HYHU\WKLQJ�RQFH�DQG�IRU�DOO�ULJKW
QRZ�� WKH�RQO\�ZD\� WR�GR� WKDW� LV� WR� KDYH� D� UHOLDEOH� H[WHUQDO� V\VWHP� LQ�SODFH
ZKHUH�ZH�FDQ�NHHS�DOO�RXU�QDJJLQJ�WKRXJKWV�DERXW�WKH�PDQ\�WKLQJV�WKDW�QHHG
WR�EH�GRQH�DQG�WUXVW�WKDW�WKH\�ZLOO�QRW�EH�ORVW�
$QG�WKH�VDPH�LV�WUXH�IRU�WKH�ZRUN�ZLWK�WKH�VOLS�ER[��7R�EH�DEOH�WR�IRFXV�RQ

WKH� WDVN� DW� KDQG�� ZH� KDYH� WR� PDNH� VXUH� RWKHU�� XQILQLVKHG� WDVNV� DUH� QRW
OLQJHULQJ�LQ�RXU�KHDG�DQG�ZDVWLQJ�SUHFLRXV�PHQWDO�UHVRXUFHV�
7KH� ILUVW� VWHS� LV� WR� EUHDN� GRZQ� WKH� DPRUSKRXV� WDVN� RI� �ߢZULWLQJߡ LQWR

VPDOOHU�SLHFHV�RI�GLIIHUHQW� WDVNV� WKDW�FDQ�EH� ILQLVKHG� LQ�RQH�JR��7KH�VHFRQG
VWHS� LV� WR� PDNH� VXUH� ZH� DOZD\V� ZULWH� GRZQ� WKH� RXWFRPH� RI� RXU� WKLQNLQJ�



LQFOXGLQJ�SRVVLEOH�FRQQHFWLRQV� WR� IXUWKHU� LQTXLULHV��$V� WKH�RXWFRPH�RI� HDFK
WDVN� LV�ZULWWHQ� GRZQ� DQG�SRVVLEOH� FRQQHFWLRQV� EHFRPH�YLVLEOH�� LW� LV� HDV\� WR
SLFN�XS�WKH�ZRUN�DQ\�WLPH�ZKHUH�ZH�OHIW�LW�ZLWKRXW�KDYLQJ�WR�NHHS�LW�LQ�PLQG
DOO�WKH�WLPH��>��@�3RVVLEOH�VXEVHTXHQW�WDVNV�DUH�RSHQ�TXHVWLRQV�RU�FRQQHFWLRQV
WR�RWKHU�QRWHV��ZKLFK�ZH�FRXOG�HODERUDWH�RQ�IXUWKHU�RU�QRW��,W�DOVR�FRPHV�XS�LQ
H[SOLFLW� UHPLQGHUV� OLNH� �UHYLHZߡ WKLV� FKDSWHU� DQG� FKHFN� IRU� UHGXQGDQFLHVߢ�
ZKLFK�EHORQJ�LQWR�WKH�SURMHFW�IROGHU��2U�WKH�WKLUG�RSWLRQ�LV�WKH�VLPSOH�IDFW�WKDW
VRPHWKLQJ�LV�VWLOO�LQ�RXU�LQ�ER[�ZDLWLQJ�WR�EH�WXUQHG�LQWR�D�SHUPDQHQW�QRWHߙ��D
TXLFN� DQG� QRW�\HWߙFURVVHG�RXW� QRWH� LQ� RXU� QRWHERRN�� RU� OLWHUDWXUH� QRWHV� QRW
\HW�DUFKLYHG�LQ�RXU�UHIHUHQFH�V\VWHP�
$OO�WKLV�HQDEOHV�XV�WR�ODWHU�SLFN�XS�D�WDVN�H[DFWO\�ZKHUH�ZH�VWRSSHG�ZLWKRXW

WKH�QHHG�WRߡ�NHHS�LQ�PLQGߢ�WKDW�WKHUH�VWLOO�ZDV�VRPHWKLQJ�WR�GR��7KDW�LV�RQH�RI
WKH� PDLQ� DGYDQWDJHV� RI� WKLQNLQJ� LQ� ZULWLQJ� �ߙ HYHU\WKLQJ� LV� H[WHUQDOLVHG
DQ\ZD\�
&RQYHUVHO\�� ZH� FDQ� XVH� WKH� =HLJDUQLN� HIIHFW� WR� RXU� DGYDQWDJH� E\

GHOLEHUDWHO\� NHHSLQJ� XQDQVZHUHG� TXHVWLRQV� LQ� RXU� PLQG�� :H� FDQ� UXPLQDWH
DERXW� WKHP�� HYHQ�ZKHQ�ZH�GR� VRPHWKLQJ� WKDW� KDV�QRWKLQJ� WR�GR�ZLWK�ZRUN
DQG�LGHDOO\�GRHV�QRW�UHTXLUH�RXU�IXOO�DWWHQWLRQ��/HWWLQJ�WKRXJKWV�OLQJHU�ZLWKRXW
IRFXVLQJ�RQ�WKHP�JLYHV�RXU�EUDLQV�WKH�RSSRUWXQLW\�WR�GHDO�ZLWK�SUREOHPV�LQ�D
GLIIHUHQW�� RIWHQ� VXUSULVLQJO\� SURGXFWLYH� ZD\�� :KLOH� ZH� KDYH� D� ZDON� RU� D
VKRZHU�RU�FOHDQ�WKH�KRXVH��WKH�EUDLQ�FDQQRW�KHOS�EXW�SOD\�DURXQG�ZLWK�WKH�ODVW
XQVROYHG� SUREOHP� LW� FDPH� DFURVV�� $QG� WKDW� LV� ZK\� ZH� VR� RIWHQ� ILQG� WKH
DQVZHU�WR�D�TXHVWLRQ�LQ�UDWKHU�FDVXDO�VLWXDWLRQV�
%\� WDNLQJ� LQWR� DFFRXQW� WKHVH� OLWWOH� LQVLJKWV� LQWR�KRZ�RXU�EUDLQV�ZRUN��ZH

FDQ�PDNH� VXUH� WKDW�ZH�ZLOO�QRW�JHW�GLVWUDFWHG�E\� WKRXJKWV�RI�ZKDW�ZH�QHHG
IURP�WKH�VXSHUPDUNHW�ZKHQ�ZH�VLW�DW�WKH�GHVN��5DWKHU��ZH�PD\�VROYH�D�FUXFLDO
SUREOHP�ZKLOH�ZH�UXQ�HUUDQGV�

����������5HGXFH�WKH�1XPEHU�RI�'HFLVLRQV
1H[W�WR�WKH�DWWHQWLRQ�WKDW�FDQ�RQO\�EH�GLUHFWHG�DW�RQH�WKLQJ�DW�D�WLPH�DQG�WKH
VKRUW�WHUP�PHPRU\� WKDW� FDQ�RQO\�KROG�XS� WR� VHYHQ� WKLQJV� DW�RQFH�� WKH� WKLUG
OLPLWHG� UHVRXUFH� LV� PRWLYDWLRQ� RU� ZLOOSRZHU�� +HUH�� WRR�� WKH� HQYLURQPHQWDO
GHVLJQ� RI� RXU� ZRUNIORZ� PDNHV� DOO� WKH� GLIIHUHQFH�� ,W� VKRXOGQߞW� FRPH� DV� D
VXUSULVH�DQ\PRUH�WKDW�D�FORVH�FRRSHUDWLRQ�ZLWK�WKH�VOLS�ER[�WXUQV�RXW�WR�EH�IDU
VXSHULRU�WR�DQ\�VRSKLVWLFDWHG�SODQQLQJ�



)RU� WKH� ORQJHVW� WLPH��ZLOOSRZHU�ZDV�VHHQ�PRUH�DV�D�FKDUDFWHU� WUDLW� WKDQ�D
UHVRXUFH�� 7KLV� KDV� FKDQJHG�� 7RGD\�� ZLOOSRZHU� LV� FRPSDUHG� WR� PXVFOHV�� D
OLPLWHG� UHVRXUFH� WKDW� GHSOHWHV� TXLFNO\� DQG� QHHGV� WLPH� WR� UHFRYHU�
,PSURYHPHQW�WKURXJK�WUDLQLQJ�LV�SRVVLEOH�WR�D�FHUWDLQ�GHJUHH��EXW�WDNHV�WLPH
DQG� HIIRUW�� 7KH� SKHQRPHQRQ� LV� XVXDOO\� GLVFXVVHG� XQGHU� WKH� WHUP� HJRߡ
GHSOHWLRQߢ�H�XVH�WKH�WHUP�HJR�GHSOHWLRQ�WR�UHIHU�WR�D�WHPSRUDU\�UHGXFWLRQ:ߡ�
LQ�WKH�VHOIߞV�FDSDFLW\�RU�ZLOOLQJQHVV�WR�HQJDJH�LQ�YROLWLRQDO�DFWLRQ��LQFOXGLQJ
FRQWUROOLQJ� WKH� HQYLURQPHQW�� FRQWUROOLQJ� WKH� VHOI�� PDNLQJ� FKRLFHV�� DQG
LQLWLDWLQJ� DFWLRQ�� FDXVHG� E\� SULRU� H[HUFLVH� RI� YROLWLRQߢ�� �%DXPHLVWHU� HW� DO��
�����������
2QH�RI�WKH�PRVW�LQWHUHVWLQJ�ILQGLQJV�RI�WKH�UHVHDUFK�RQ�HJR�GHSOHWLRQ�LV�WKH

EURDG�YDULHW\�RI�WKLQJV�WKDW�FDQ�KDYH�D�GHSOHWLQJ�HIIHFW�
2XU�UHVXOWV�VXJJHVW�WKDW�D�EURDG�DVVRUWPHQW�RI�DFWLRQV�PDNH�XVH�RI�WKH�VDPH�UHVRXUFH��$FWVߡ�
RI� VHOI�FRQWURO�� UHVSRQVLEOH� GHFLVLRQ�PDNLQJ�� DQG� DFWLYH� FKRLFH� VHHP� WR� LQWHUIHUH�ZLWK� RWKHU
VXFK� DFWV� WKDW� IROORZ� VRRQ� DIWHU�� 7KH� LPSOLFDWLRQ� LV� WKDW� VRPH� YLWDO� UHVRXUFH� RI� WKH� VHOI
EHFRPHV� GHSOHWHG� E\� VXFK� DFWV� RI� YROLWLRQ�� 7R� EH� VXUH�� ZH� DVVXPH� WKDW� WKLV� UHVRXUFH� LV
FRPPRQO\� UHSOHQLVKHG�� DOWKRXJK� WKH� IDFWRUV� WKDW� PLJKW� KDVWHQ� RU� GHOD\� WKH� UHSOHQLVKPHQW
UHPDLQ� XQNQRZQ�� DORQJ�ZLWK� WKH� SUHFLVH� QDWXUH� RI� WKLV� UHVRXUFHߢ�� �%DXPHLVWHU� HW� DO��� �����
����I�

(YHQ�VRPHWKLQJ�VHHPLQJO\�XQUHODWHG�OLNH�EHLQJ�WKH�YLFWLP�RI�SUHMXGLFHV�FDQ
KDYH� D� VLJQLILFDQW� HIIHFW� �,Q]OLFKW�� 0F.D\�� DQG� $URQVRQ�� ������ DV
�FRQWUROOLQJߡ WKH� LQIOXHQFH� RI� VWHUHRW\SHV� �ߨ� PD\� UHO\� RQ� WKH� VDPHߨ�
OLPLWHG�VWUHQJWK� UHVRXUFH� RQ� ZKLFK� SHRSOH� GUDZ� IRU� VHOI�UHJXODWLRQߢ
�*RYRUXQ�DQG�3D\QH������������
7KH�VPDUWHVW�ZD\�WR�GHDO�ZLWK�WKLV�NLQG�RI�OLPLWDWLRQ�LV�WR�FKHDW��,QVWHDG�RI

IRUFLQJ�RXUVHOYHV�WR�GR�VRPHWKLQJ�ZH�GRQߞW�IHHO�OLNH�GRLQJ��ZH�QHHG�WR�ILQG�D
ZD\�WR�PDNH�XV�IHHO�OLNH�GRLQJ�ZKDW�PRYHV�RXU�SURMHFW�IXUWKHU�DORQJ��'RLQJ
WKH�ZRUN� WKDW�QHHG� WR�EH�GRQH�ZLWKRXW�KDYLQJ� WR�DSSO\� WRR�PXFK�ZLOOSRZHU
UHTXLUHV�D�WHFKQLTXH��D�UXVH�
(YHQ� WKRXJK� UHVXOWV� RI� WKHVH� VWXGLHV� DUH� FXUUHQWO\� XQGHU� LQWHQVH� VFUXWLQ\

DQG� KDYH� WR� EH� WDNHQ� ZLWK� D� JUDLQ� RI� VDOW� �&DUWHU� DQG� 0F&XOORXJK� �����
(QJEHU� DQG� &DXWHUXFFL� ������ -RE�� 'ZHFN� DQG�:DOWRQ� ������� LW� LV� VDIH� WR
DUJXH�WKDW�D�UHOLDEOH�DQG�VWDQGDUGLVHG�ZRUNLQJ�HQYLURQPHQW�LV�OHVV�WD[LQJ�RQ
RXU� DWWHQWLRQ�� FRQFHQWUDWLRQ� DQG� ZLOOSRZHU�� RU�� LI� \RX� OLNH�� HJR�� ,W� LV� ZHOO
NQRZQ� WKDW� GHFLVLRQ�PDNLQJ� LV� RQH� RI� WKH� PRVW� WLULQJ� DQG� ZHDU\LQJ� WDVNV�
ZKLFK� LV�ZK\� SHRSOH� OLNH�%DUDFN�2EDPD� RU� %LOO� *DWHV� RQO\�ZHDU� WZR� VXLW



FRORXUV�� GDUN�EOXH�RU� GDUN�JUH\��7KLV�PHDQV� WKH\�KDYH�RQH� OHVV� GHFLVLRQ� WR
PDNH� LQ� WKH� PRUQLQJ�� OHDYLQJ� PRUH� UHVRXUFHV� IRU� WKH� GHFLVLRQV� WKDW� UHDOO\
PDWWHU�
,Q�WKH�ZD\�ZH�RUJDQLVH�RXU�UHVHDUFK�DQG�ZULWLQJ��ZH�WRR�FDQ�VLJQLILFDQWO\

UHGXFH� WKH� DPRXQW� RI� GHFLVLRQV� ZH� KDYH� WR� PDNH�� :KLOH� FRQWHQW�UHODWHG
GHFLVLRQV�KDYH�WR�EH�PDGH��RQ�ZKDW�LV�PRUH�DQG�ZKDW�LV�OHVV�LPSRUWDQW�LQ�DQ
DUWLFOH��RQ�WKH�FRQQHFWLRQV�EHWZHHQ�QRWHV�� WKH�VWUXFWXUH�RI�D�WH[W��HWF����PRVW
RUJDQLVDWLRQDO�GHFLVLRQV�FDQ�EH�PDGH�XS�IURQW��RQFH�DQG�IRU�DOO��E\�GHFLGLQJ
RQ�RQH�V\VWHP��%\�DOZD\V�XVLQJ�WKH�VDPH�QRWHERRN�IRU�PDNLQJ�TXLFN�QRWHV�
DOZD\V� H[WUDFWLQJ� WKH�PDLQ� LGHDV� IURP� D� WH[W� LQ� WKH� VDPH�ZD\� DQG� DOZD\V
WXUQLQJ�WKHP�LQWR�WKH�VDPH�NLQG�RI�SHUPDQHQW�QRWHV��ZKLFK�DUH�DOZD\V�GHDOW
ZLWK�LQ�WKH�VDPH�PDQQHU��WKH�QXPEHU�RI�GHFLVLRQV�GXULQJ�D�ZRUN�VHVVLRQ�FDQ
EH�JUHDWO\�UHGXFHG��7KDW�OHDYHV�XV�ZLWK�PXFK�PRUH�PHQWDO�HQHUJ\�WKDW�ZH�FDQ
GLUHFW� WRZDUGV� PRUH� XVHIXO� WDVNV�� OLNH� WU\LQJ� WR� VROYH� WKH� SUREOHPV� LQ
TXHVWLRQ�
%HLQJ� DEOH� WR� ILQLVK� D� WDVN� LQ� D� WLPHO\�PDQQHU� DQG� WR� SLFN� XS� WKH�ZRUN

H[DFWO\�ZKHUH�ZH�OHIW�LW�KDV�DQRWKHU�HQMR\DEOH�DGYDQWDJH�WKDW�KHOSV�WR�UHVWRUH
RXU�DWWHQWLRQ��:H�FDQ�KDYH�EUHDNV�ZLWKRXW�IHDU�RI� ORVLQJ� WKH� WKUHDG��%UHDNV
DUH� PXFK� PRUH� WKDQ� MXVW� RSSRUWXQLWLHV� WR� UHFRYHU�� 7KH\� DUH� FUXFLDO� IRU
OHDUQLQJ��7KH\�DOORZ�WKH�EUDLQ�WR�SURFHVV�LQIRUPDWLRQ��PRYH�LW�LQWR�ORQJ�WHUP
PHPRU\�DQG�SUHSDUH�LW�IRU�QHZ�LQIRUPDWLRQ��'R\OH�DQG�=DNUDMVHN�����������
>��@�,I�ZH�GRQߞW�JLYH�RXUVHOYHV�D�EUHDN�LQ�EHWZHHQ�ZRUN�VHVVLRQV��EH�LW�RXW�RI
HDJHUQHVV�RU�IHDU�RI�IRUJHWWLQJ�ZKDW�ZH�ZHUH�GRLQJ��LW�FDQ�KDYH�D�GHWULPHQWDO
HIIHFW� RQ� RXU� HIIRUWV�� 7R� KDYH� D� ZDON� �5DWH\�� ������ RU� HYHQ� D� QDS>��@

VXSSRUWV�OHDUQLQJ�DQG�WKLQNLQJ�>��@



������5HDG�IRU�8QGHUVWDQGLQJ
�ZRXOG�DGYLVH�\RX�WR�UHDG�ZLWK�D�SHQ�LQ�\RXU�KDQG�DQG�HQWHU�LQ�D�OLWWOH�ERRN�VKRUW�KLQWV�RI,ߡ
ZKDW� \RX� IHHO� WKDW� LV� FRPPRQ� RU� WKDW� PD\� EH� XVHIXO�� IRU� WKLV� ZLOO� EH� WKH� EHVW� PHWKRG� RI
LPSULQWLQJ�VXFK�SRUWFXOOLV�LQ�\RXU�PHPRU\ߢ��
@��<HQMDPLQ�)UDQNOLQ%�ߙ

��������5HDG�:LWK�D�3HQ�LQ�+DQG
7R�JHW�D�JRRG�SDSHU�ZULWWHQ��\RX�RQO\�KDYH�WR�UHZULWH�D�JRRG�GUDIW��WR�JHW�D
JRRG�GUDIW�ZULWWHQ��\RX�RQO\�KDYH�WR�WXUQ�D�VHULHV�RI�QRWHV�LQWR�D�FRQWLQXRXV
WH[W��$QG�DV�D�VHULHV�RI�QRWHV�LV�MXVW� WKH�UHDUUDQJHPHQW�RI�QRWHV�\RX�DOUHDG\
KDYH� LQ�\RXU�VOLS�ER[��DOO�\RX�UHDOO\�KDYH� WR�GR� LV�KDYH�D�SHQ� LQ�\RXU�KDQG
ZKHQ�\RX�UHDG�
,I�\RX�XQGHUVWDQG�ZKDW�\RX�UHDG�DQG�WUDQVODWH�LW�LQWR�WKH�GLIIHUHQW�FRQWH[W

RI� \RXU� RZQ� WKLQNLQJ�� PDWHULDOLVHG� LQ� WKH� VOLS�ER[�� \RX� FDQQRW� KHOS� EXW
WUDQVIRUP�WKH�ILQGLQJV�DQG�WKRXJKWV�RI�RWKHUV�LQWR�VRPHWKLQJ�WKDW�LV�QHZ�DQG
\RXU�RZQ�� ,W�ZRUNV�ERWK�ZD\V��7KH�VHULHV�RI�QRWHV� LQ� WKH�VOLS�ER[�GHYHORSV
LQWR� DUJXPHQWV��ZKLFK�DUH� VKDSHG�E\� WKH� WKHRULHV�� LGHDV� DQG�PHQWDO�PRGHOV
\RX� KDYH� LQ� \RXU� KHDG��$QG� WKH� WKHRULHV�� LGHDV� DQG�PHQWDO�PRGHOV� LQ� \RXU
KHDG� DUH� DOVR� VKDSHG�E\� WKH� WKLQJV�\RX� UHDG��7KH\� DUH� FRQVWDQWO\� FKDQJLQJ
DQG� FKDOOHQJHG� E\� WKH� VXUSULVLQJ� FRQQHFWLRQV� ZLWK� ZKLFK� WKH� VOLS�ER[
FRQIURQWV�\RX��7KH�ULFKHU�WKH�VOLS�ER[�EHFRPHV��WKH�ULFKHU�\RXU�RZQ�WKLQNLQJ
EHFRPHV�� 7KH� VOLS�ER[� LV� DQ� LGHD� JHQHUDWRU� WKDW� GHYHORSV� LQ� ORFNVWHS� ZLWK
\RXU� RZQ� LQWHOOHFWXDO� GHYHORSPHQW�� 7RJHWKHU�� \RX� FDQ� WXUQ� SUHYLRXVO\
VHSDUDWHG�RU�HYHQ�LVRODWHG�IDFWV�LQWR�D�FULWLFDO�PDVV�RI�LQWHUFRQQHFWHG�LGHDV�
7KH� VWHS� IURP� WKH� VOLS�ER[� WR� WKH� ILQDO� WH[W� LV�SUHWW\� VWUDLJKWIRUZDUG��7KH

FRQWHQW�LV�DOUHDG\�PHDQLQJIXO��WKRXJKW�WKURXJK�DQG�LQ�PDQ\�SDUWV�DOUHDG\�SXW
LQWR�ZHOO�FRQQHFWHG� VHTXHQFHV��7KH� QRWHV� RQO\� QHHG� WR� EH� SXW� LQWR� D� OLQHDU
RUGHU�� :KLOH� WKH� QRWHV� WKHPVHOYHV� DUH� IRUPXODWHG� VR� WKDW� WKH\� FDQ� EH
XQGHUVWRRG�RQ�WKHLU�RZQ��WKH\�DUH�DW�WKH�VDPH�WLPH�HPEHGGHG�LQ�RQH�RU�PRUH
FRQWH[WV� WKDW� HQULFK� WKHLU�PHDQLQJ��'UDZLQJ� IURP� WKH� VOLS�ER[� WR�GHYHORS�D
GUDIW� LV�PRUH� OLNH� D� GLDORJXH�ZLWK� LW� WKDQ� D�PHFKDQLFDO� DFW�� 7KHUHIRUH�� WKH
RXWFRPH�LV�QHYHU�D�FRS\�RI�SUHYLRXV�ZRUN��EXW�DOZD\V�FRPHV�ZLWK�VXUSULVHV�
7KHUH�ZLOO� DOZD\V� EH� VRPHWKLQJ� \RX� FRXOGQߞW� KDYH� DQWLFLSDWHG�� 2EYLRXVO\�
WKH�VDPH�DSSOLHV�WR�HYHU\�VLQJOH�VWHS�EHIRUH��7KH�RXWFRPH�RI�UHDGLQJ�ZLWK�D



SHQ�LQ�WKH�KDQG�LV�QRW�SRVVLEOH�WR�DQWLFLSDWH�HLWKHU��DQG�KHUH��WRR��WKH�LGHD�LV
QRW�WR�FRS\��EXW�WR�KDYH�D�PHDQLQJIXO�GLDORJXH�ZLWK�WKH�WH[WV�ZH�UHDG�
:KHQ�ZH� H[WUDFW� LGHDV� IURP� WKH� VSHFLILF� FRQWH[W� RI� D� WH[W��ZH� GHDO�ZLWK

LGHDV�WKDW�VHUYH�D�VSHFLILF�SXUSRVH�LQ�D�SDUWLFXODU�FRQWH[W��VXSSRUW�D�VSHFLILF
DUJXPHQW�� DUH� SDUW� RI� D� WKHRU\� WKDW� LVQߞW� RXUV� RU� ZULWWHQ� LQ� D� ODQJXDJH� ZH
ZRXOGQߞW�XVH��7KLV�LV�ZK\�ZH�KDYH�WR�WUDQVODWH�WKHP�LQWR�RXU�RZQ�ODQJXDJH�WR
SUHSDUH� WKHP� WR� EH� HPEHGGHG� LQWR� QHZ� FRQWH[WV� RI� RXU� RZQ� WKLQNLQJ�� WKH
GLIIHUHQW�FRQWH[W�V��ZLWKLQ�WKH�VOLS�ER[��7UDQVODWLQJ�PHDQV�WR�JLYH�WKH�WUXHVW
SRVVLEOH� DFFRXQW� RI� WKH� RULJLQDO� ZRUN�� XVLQJ� GLIIHUHQW� ZRUGV� �ߙ LW� GRHV� QRW
PHDQ�WKH�IUHHGRP�WR�PDNH�VRPHWKLQJ�ILW��$V�ZHOO��WKH�PHUH�FRS\LQJ�RI�TXRWHV
DOPRVW�DOZD\V�FKDQJHV�WKHLU�PHDQLQJ�E\�VWULSSLQJ�WKHP�RXW�RI�FRQWH[W��HYHQ
WKRXJK�WKH�ZRUGV�DUHQߞW�FKDQJHG��7KLV�LV�D�FRPPRQ�EHJLQQHU�PLVWDNH��ZKLFK
FDQ�RQO\�OHDG�WR�D�SDWFKZRUN�RI�LGHDV��EXW�QHYHU�D�FRKHUHQW�WKRXJKW�
:KLOH� WKH� OLWHUDWXUH� QRWHV� ZLOO� EH� VWRUHG� ZLWKLQ� WKH� UHIHUHQFH� V\VWHP

WRJHWKHU�ZLWK� WKH� ELEOLRJUDSKLF� GHWDLOV�� VHSDUDWH� IURP� WKH� VOLS�ER[�� EXW� VWLOO
FORVH�WR�WKH�FRQWH[W�RI�WKH�RULJLQDO�WH[W��WKH\�DUH�DOUHDG\�ZULWWHQ�ZLWK�DQ�H\H
WRZDUGV� WKH� OLQHV� RI� WKRXJKWV� ZLWKLQ� WKH� VOLS�ER[�� /XKPDQQ� GHVFULEHV� WKLV
VWHS�DV�IROORZV��DOZD\V�KDYH�D�VOLS�RI�SDSHU�DW�KDQG��RQ�ZKLFK�,�QRWH�GRZQ,ߡ�
WKH� LGHDV� RI� FHUWDLQ� SDJHV��2Q� WKH� EDFNVLGH� ,�ZULWH� GRZQ� WKH� ELEOLRJUDSKLF
GHWDLOV��$IWHU�ILQLVKLQJ�WKH�ERRN�,�JR�WKURXJK�P\�QRWHV�DQG�WKLQN�KRZ�WKHVH
QRWHV�PLJKW�EH�UHOHYDQW�IRU�DOUHDG\�ZULWWHQ�QRWHV�LQ�WKH�VOLS�ER[��,W�PHDQV�WKDW
,� DOZD\V� UHDG� ZLWK� DQ� H\H� WRZDUGV� SRVVLEOH� FRQQHFWLRQV� LQ� WKH� VOLS�ER[ߢ�
�/XKPDQQ�HW�DO�������������
+RZ�H[WHQVLYH�WKH�OLWHUDWXUH�QRWHV�VKRXOG�EH�UHDOO\�GHSHQGV�RQ�WKH�WH[W�DQG

ZKDW� ZH� QHHG� LW� IRU�� ,W� DOVR� GHSHQGV� RQ� RXU� DELOLW\� WR� EH� FRQFLVH�� WKH
FRPSOH[LW\�RI�WKH�WH[W�DQG�KRZ�GLIILFXOW�LW�LV�WR�XQGHUVWDQG��$V�OLWHUDWXUH�QRWHV
DUH�DOVR�D�WRRO�IRU�XQGHUVWDQGLQJ�DQG�JUDVSLQJ�WKH�WH[W��PRUH�HODERUDWH�QRWHV
PDNH� VHQVH� LQ� PRUH� FKDOOHQJLQJ� FDVHV�� ZKLOH� LQ� HDVLHU� FDVHV� LW� PLJKW� EH
VXIILFLHQW�WR�MXVW�MRW�GRZQ�VRPH�NH\ZRUGV��/XKPDQQ��FHUWDLQO\�EHLQJ�RQ�WKH
RXWHU� VSHFWUXP� RI� H[SHUWLVH�� FRQWHQWHG� KLPVHOI� ZLWK� SUHWW\� VKRUW� QRWHV� DQG
ZDV�VWLOO�DEOH�WR�WXUQ�WKHP�LQWR�YDOXDEOH�VOLS�ER[�QRWHV�ZLWKRXW�GLVWRUWLQJ�WKH
PHDQLQJ�RI�WKH�RULJLQDO�WH[WV�>��@�,W�LV�PDLQO\�D�PDWWHU�RI�KDYLQJ�DQ�H[WHQVLYH
ODWWLFHZRUN� RI� PHQWDO� PRGHOV� RU� WKHRULHV� LQ� RXU� KHDGV� WKDW� HQDEOH� XV� WR
LGHQWLI\�DQG�GHVFULEH�WKH�PDLQ�LGHDV�TXLFNO\��FI��5LFNKHLW�DQG�6LFKHOVFKPLGW�
�������:KHQHYHU�ZH�H[SORUH�D�QHZ��XQIDPLOLDU�VXEMHFW��RXU�QRWHV�ZLOO�WHQG�WR



EH� PRUH� H[WHQVLYH�� EXW� ZH� VKRXOGQߞW� JHW� QHUYRXV� DERXW� LW�� DV� WKLV� LV� WKH
GHOLEHUDWH� SUDFWLFH� RI� XQGHUVWDQGLQJ� ZH� FDQQRW� VNLS�� 6RPHWLPHV� LW� LV
QHFHVVDU\�WR�VORZO\�ZRUN�RXU�ZD\�WKURXJK�D�GLIILFXOW�WH[W�DQG�VRPHWLPHV�LW�LV
HQRXJK� WR� UHGXFH� D� ZKROH� ERRN� WR� D� VLQJOH� VHQWHQFH�� 7KH� RQO\� WKLQJ� WKDW
PDWWHUV�LV�WKDW�WKHVH�QRWHV�SURYLGH�WKH�EHVW�SRVVLEOH�VXSSRUW�IRU�WKH�QH[W�VWHS�
WKH�ZULWLQJ�RI�WKH�DFWXDO�VOLS�ER[�QRWHV��$QG�ZKDW�LV�PRVW�KHOSIXO�LV�WR�UHIOHFW
RQ� WKH� IUDPH�� WKH� WKHRUHWLFDO� EDFNJURXQG�� PHWKRGRORJLFDO� DSSURDFK� RU
SHUVSHFWLYH�RI�WKH�WH[W�ZH�UHDG��7KDW�RIWHQ�PHDQV�WR�UHIOHFW�DV�PXFK�RQ�ZKDW
LV�QRW�PHQWLRQHG�DV�ZKDW�LV�PHQWLRQHG�
7DNLQJ� OLWHUDWXUH� QRWHV� WKLV�ZD\� LV� YHU\� GLIIHUHQW� IURP� WKH�ZD\� OLWHUDWXUH

QRWHV� DUH� WDNHQ� E\�PRVW� VWXGHQWV��ZKLFK� LV� HLWKHU� QRW� V\VWHPDWLF� HQRXJK�RU
RYHUO\� V\VWHPDWLF�� 0RVW� RIWHQ�� LW� LV� MXVW� V\VWHPDWLF� LQ� WKH� ZURQJ� ZD\�� %\
HPSOR\LQJ�RIWHQ�UHFRPPHQGHG�UHDGLQJ�WHFKQLTXHV�OLNH�64�5�RU�64�5��WKH\
WUHDW� HYHU\� WH[W� WKH� VDPH�� UHJDUGOHVV� RI� WKH� FRQWHQW�� 7KH\� GR� QRW� FOHDUO\
GHFLGH�RQ� WKH� IRUPDW� DQG� WKH�RUJDQLVDWLRQ�RI� WKHLU� QRWHV� DQG�GR�QRW� KDYH� D
SODQ� IRU�ZKDW� WR� GR�ZLWK� WKHP� DIWHUZDUGV��:LWKRXW� D� FOHDU� SXUSRVH� IRU� WKH
QRWHV��WDNLQJ�WKHP�ZLOO�IHHO�PRUH�OLNH�D�FKRUH�WKDQ�DQ�LPSRUWDQW�VWHS�ZLWKLQ�D
ELJJHU�SURMHFW��6RPHWLPHV��ORQJ�H[FHUSWV�DUH�ZULWWHQ�ZLWK�JRRG�LQWHQWLRQV��EXW
WKDW� LV�QRW�VXVWDLQDEOH��6RPHWLPHV� WKH�RQO\� WKLQJ� WKDW� LV�GRQH� LV�XQGHUOLQLQJ
VHQWHQFHV� DQG�PDNLQJ� VRPH� FRPPHQWV� LQ� WKH�PDUJLQV� RI� D� ERRN��ZKLFK� LV
DOPRVW� OLNH� WDNLQJ� QR� QRWHV� DW� DOO��$QG�PRUH� RIWHQ� WKDQ� QRW�� UHDGLQJ� LV� QRW
DFFRPSDQLHG� E\� WDNLQJ� QRWHV�� ZKLFK� LV�� LQ� WHUPV� RI� ZULWLQJ�� DOPRVW� DV
YDOXDEOH� DV� QRW� KDYLQJ� UHDG� DW� DOO�� +HUH�� HYHU\WKLQJ� LV� DERXW� EXLOGLQJ� XS� D
FULWLFDO�PDVV�RI�XVHIXO�QRWHV� LQ� WKH� VOLS�ER[��ZKLFK�JLYHV�XV� D� FOHDU� LGHD�RI
KRZ�WR�UHDG�DQG�KRZ�WR�WDNH�OLWHUDWXUH�QRWHV�
:KLOH� WKH� SXUSRVH� RI� WDNLQJ� OLWHUDWXUH� QRWHV� LV� DV� FOHDU� DV� WKH� SURFHGXUH�

\RX� DUH� IUHH� WR� XVH� ZKDWHYHU� WHFKQLTXH� KHOSV� WKH�PRVW� ZLWK� XQGHUVWDQGLQJ
ZKDW� \RX� DUH� UHDGLQJ� DQG� JHWWLQJ� WR� XVHIXO� QRWHV� �ߙ HYHQ� LI� \RX� XVH� WHQ
GLIIHUHQW� FRORXUV� IRU� XQGHUOLQLQJ� DQG� D� 64�5� UHDGLQJ� WHFKQLTXH��%XW� DOO� RI
WKLV�ZRXOG�EH�MXVW�DQ�H[WUD�VWHS�EHIRUH�\RX�GR�WKH�RQO\�VWHS�WKDW�UHDOO\�FRXQWV�
ZKLFK�LV�WR�WDNH�WKH�SHUPDQHQW�QRWH�WKDW�ZLOO�DGG�YDOXH�WR�WKH�DFWXDO�VOLS�ER[�
<RX� QHHG� WR� WDNH� VRPH� IRUP� RI� OLWHUDWXUH� QRWH� WKDW� FDSWXUHV� \RXU
XQGHUVWDQGLQJ�RI�WKH�WH[W��VR�\RX�KDYH�VRPHWKLQJ�LQ�IURQW�RI�\RXU�H\HV�ZKLOH
\RX� DUH�PDNLQJ� WKH� VOLS�ER[� QRWH��%XW� GRQߞW� WXUQ� LW� LQWR� D� SURMHFW� LQ� LWVHOI�
/LWHUDWXUH� QRWHV� DUH� VKRUW� DQG� PHDQW� WR� KHOS� ZLWK� ZULWLQJ� VOLS�ER[� QRWHV�
(YHU\WKLQJ�HOVH�HLWKHU�KHOSV�WR�JHW�WR�WKLV�SRLQW�RU�LV�D�GLVWUDFWLRQ�



<RX�FDQ�W\SH�D�OLWHUDWXUH�QRWH�GLUHFWO\�LQWR�=RWHUR��ZKHUH�LW�ZLOO�EH�VWRUHG
ZLWK� WKH� ELEOLRJUDSKLF� GHWDLOV�� <RX� PLJKW� ZDQW� WR� ZULWH� WKHP� E\� KDQG�
WKRXJK��'LIIHUHQW�LQGHSHQGHQW�VWXGLHV�LQGLFDWH�WKDW�ZULWLQJ�E\�KDQG�IDFLOLWDWHV
XQGHUVWDQGLQJ�� ,Q� D� VPDOO� EXW� IDVFLQDWLQJ� VWXG\�� WZR� SV\FKRORJLVWV� WULHG� WR
ILQG�RXW�LI�LW�PDGH�D�GLIIHUHQFH�LI�VWXGHQWV�LQ�D�OHFWXUH�WRRN�QRWHV�E\�KDQG�RU
E\� W\SLQJ� WKHP� LQWR� WKHLU� ODSWRSV� �0XHOOHU� DQG� 2SSHQKHLPHU� ������� 7KH\
ZHUH� QRW� DEOH� WR� ILQG� DQ\� GLIIHUHQFH� LQ� WHUPV� RI� WKH� QXPEHU� RI� IDFWV� WKH
VWXGHQWV�ZHUH�DEOH�WR�UHPHPEHU��%XW�LQ�WHUPV�RI�XQGHUVWDQGLQJ�WKH�FRQWHQW�RI
WKH�OHFWXUH��WKH�VWXGHQWV�ZKR�WRRN�WKHLU�QRWHV�E\�KDQG�FDPH�RXW�PXFK��PXFK
EHWWHU�� $IWHU� D� ZHHN�� WKLV� GLIIHUHQFH� LQ� XQGHUVWDQGLQJ� ZDV� VWLOO� FOHDUO\
PHDVXUDEOH�
7KHUH�LV�QR�VHFUHW�WR�LW�DQG�WKH�H[SODQDWLRQ�LV�SUHWW\�VLPSOH��+DQGZULWLQJ�LV

VORZHU�DQG�FDQߞW�EH�FRUUHFWHG�DV�TXLFNO\�DV�HOHFWURQLF�QRWHV��%HFDXVH�VWXGHQWV
FDQߞW�ZULWH� IDVW� HQRXJK� WR�NHHS�XS�ZLWK�HYHU\WKLQJ� WKDW� LV� VDLG� LQ�D� OHFWXUH�
WKH\�DUH�IRUFHG�WR�IRFXV�RQ�WKH�JLVW�RI�ZKDW�LV�EHLQJ�VDLG��QRW�WKH�GHWDLOV��%XW
WR�EH�DEOH�WR�QRWH�GRZQ�WKH�JLVW�RI�D�OHFWXUH��\RX�KDYH�WR�XQGHUVWDQG�LW�LQ�WKH
ILUVW�SODFH��6R�LI�\RX�DUH�ZULWLQJ�E\�KDQG��\RX�DUH�IRUFHG�WR�WKLQN�DERXW�ZKDW
\RX�KHDU��RU�UHDG�ߙ��RWKHUZLVH�\RX�ZRXOGQߞW�EH�DEOH�WR�JUDVS�WKH�XQGHUO\LQJ
SULQFLSOH�� WKH� LGHD�� WKH� VWUXFWXUH� RI� DQ� DUJXPHQW�� +DQGZULWLQJ� PDNHV� SXUH
FRS\LQJ�LPSRVVLEOH��EXW�LQVWHDG�IDFLOLWDWHV�WKH�WUDQVODWLRQ�RI�ZKDW�LV�VDLG��RU
ZULWWHQ�� LQWR� RQHߞV� RZQ� ZRUGV�� 7KH� VWXGHQWV� ZKR� W\SHG� LQWR� WKHLU� ODSWRSV
ZHUH�PXFK�TXLFNHU��ZKLFK�HQDEOHG�WKHP�WR�FRS\�WKH�OHFWXUH�PRUH�FORVHO\�EXW
FLUFXPYHQWHG�DFWXDO�XQGHUVWDQGLQJ��7KH\�IRFXVHG�RQ�FRPSOHWHQHVV��9HUEDWLP
QRWHV�FDQ�EH�WDNHQ�ZLWK�DOPRVW�QR�WKLQNLQJ��DV�LI�WKH�ZRUGV�DUH�WDNLQJ�D�VKRUW
FXW�IURP�WKH�HDU�WR�WKH�KDQG��E\SDVVLQJ�WKH�EUDLQ�
�

,I� \RX�GHFLGH� WR�ZULWH�\RXU�QRWHV�E\�KDQG�� MXVW� NHHS� WKHP� LQ�RQH�SODFH�DQG
VRUW� WKHP� DOSKDEHWLFDOO\� LQ� WKH� XVXDO� ZD\�� ��ߢ6XUQDPH<HDUߡ 7KHQ� \RX� FDQ
HDVLO\� PDWFK� WKHP�ZLWK� WKH� ELEOLRJUDSKLF� GHWDLOV� LQ� \RXU� UHIHUHQFH� V\VWHP�
%XW�ZKHWKHU�\RX�ZULWH�WKHP�E\�KDQG�RU�QRW��NHHS�LQ�PLQG�WKDW�LW�LV�DOO�DERXW
WKH� HVVHQFH�� WKH� XQGHUVWDQGLQJ� DQG� SUHSDUDWLRQ� IRU� WKH� QH[W� VWHS� �ߙ WKH
WUDQVIHUULQJ�RI�LGHDV�LQWR�WKH�FRQWH[W�RI�\RXU�RZQ�OLQHV�RI�WKRXJKWV�LQ�WKH�VOLS�
ER[�
�

��������.HHS�DQ�2SHQ�0LQG



:KLOH�VHOHFWLYLW\�LV�WKH�NH\�WR�VPDUW�QRWH�WDNLQJ��LW�LV�HTXDOO\�LPSRUWDQW�WR�EH
VHOHFWLYH� LQ� D� VPDUW� ZD\�� 8QIRUWXQDWHO\�� RXU� EUDLQV� DUH� QRW� YHU\� VPDUW� LQ
VHOHFWLQJ� LQIRUPDWLRQ� E\� GHIDXOW��:KLOH�ZH� VKRXOG� VHHN� RXW� GLV�FRQILUPLQJ
DUJXPHQWV� DQG� IDFWV� WKDW� FKDOOHQJH� RXU� ZD\� RI� WKLQNLQJ�� ZH� DUH� QDWXUDOO\
GUDZQ� WR� HYHU\WKLQJ� WKDW� PDNHV� XV� IHHO� JRRG�� ZKLFK� LV� HYHU\WKLQJ� WKDW
FRQILUPV�ZKDW�ZH�DOUHDG\�EHOLHYH�ZH�NQRZ�
7KH�YHU\�PRPHQW�ZH�GHFLGH�RQ�D�K\SRWKHVLV��RXU�EUDLQV�DXWRPDWLFDOO\�JR

LQWR� VHDUFK�PRGH�� VFDQQLQJ� RXU� VXUURXQGLQJV� IRU� VXSSRUWLQJ� GDWD��ZKLFK� LV
QHLWKHU� D� JRRG�ZD\� WR� OHDUQ� QRU� UHVHDUFK��:RUVH�� ZH� DUH� XVXDOO\� QRW� HYHQ
DZDUH� RI� WKLV� FRQILUPDWLRQ� ELDV� �RU� P\VLGH� ELDV>��@�� WKDW� VXUUHSWLWLRXVO\
PHGGOHV�ZLWK�RXU�OLIH��6RPHKRZ��ZH�MXVW�VHHP�WR�KDSSHQ�WR�EH�VXUURXQGHG�E\
SHRSOH�ZKR� DOO� WKLQN� DOLNH�� �1RW� RQ� SXUSRVH�� RI� FRXUVH��:H� MXVW� VSHQG� RXU
WLPH�ZLWK�SHRSOH�ZH�OLNH��$QG�ZK\�GR�ZH�OLNH�WKHP"�&RUUHFW��%HFDXVH�WKH\
WKLQN� OLNH�XV���:H� MXVW� VHHP� WR�KDSSHQ� WR� UHDG� WKH�SXEOLFDWLRQV� WKDW� WHQG� WR
FRQILUP�ZKDW�ZH� DOUHDG\�NQRZ�� �1RW�RQ�SXUSRVH�� RI� FRXUVH��:H� MXVW� WU\� WR
VWLFN�ZLWK� JRRG�� LQWHOOLJHQW� WH[WV��$QG�ZKDW�PDNHV� XV� WKLQN� WKHVH� WH[WV� DUH
JRRG� DQG� LQWHOOLJHQW"� &RUUHFW�� EHFDXVH� WKH\� PDNH� VHQVH� WR� XV��� :H� ORRN
DURXQG�DQG� MXVW�FXW�RXW�GLV�FRQILUPLQJ�IDFWV�ZLWKRXW�HYHQ�QRWLFLQJ�ZKDW�ZH
GRQߞW�VHH��YHU\�PXFK�OLNH�WKH�VDPH�FLW\�FDQ�RQH�GD\�EH�IXOO�RI�KDSS\�SHRSOH
DQG�WKH�RWKHU�GD\�IXOO�RI�PLVHUDEOH�RQHV��GHSHQGLQJ�RQ�RXU�PRRG�
&RQILUPDWLRQ� ELDV� LV� D� VXEWOH� EXW� PDMRU� IRUFH�� $V� WKH� SV\FKRORJLVW

5D\PRQG� 1LFNHUVRQ� SXWV� LW�� �I,ߡ RQH� ZHUH� WR� DWWHPSW� WR� LGHQWLI\� D� VLQJOH
SUREOHPDWLF� DVSHFW� RI� KXPDQ� UHDVRQLQJ� WKDW� GHVHUYHV� DWWHQWLRQ� DERYH� DOO
RWKHUV�� WKH� FRQILUPDWLRQ� ELDV� ZRXOG� KDYH� WR� EH� DPRQJ� WKH� FDQGLGDWHV� IRU
FRQVLGHUDWLRQߢ��1LFNHUVRQ������������
(YHQ� WKH�EHVW�VFLHQWLVWV�DQG� WKLQNHUV�DUH�QRW� IUHH� IURP�LW��:KDW�VHWV� WKHP

DSDUW� LV� WKH�PHUH� IDFW� WKDW� WKH\�DUH�DZDUH�RI� WKH�SUREOHP�DQG�GR�VRPHWKLQJ
DERXW�LW��7KH�FODVVLF�UROH�PRGHO�ZRXOG�EH�&KDUOHV�'DUZLQ��+H�IRUFHG�KLPVHOI
WR�ZULWH�GRZQ��DQG�WKHUHIRUH�HODERUDWH�RQ��WKH�DUJXPHQWV�WKDW�ZHUH�WKH�PRVW
FULWLFDO�RI�KLV�WKHRULHVߡ��,�KDG�>���@�GXULQJ�PDQ\�\HDUV�IROORZHG�D�JROGHQ�UXOH�
QDPHO\�� WKDW�ZKHQHYHU�D�SXEOLVKHG�IDFW��D�QHZ�REVHUYDWLRQ�RU� WKRXJKW�FDPH
DFURVV�PH��ZKLFK�ZDV�RSSRVHG�WR�P\�JHQHUDO�UHVXOWV��WR�PDNH�D�PHPRUDQGXP
RI� LW�ZLWKRXW� IDLO�DQG�DW�RQFH�� IRU� ,�KDG�IRXQG�E\�H[SHULHQFH� WKDW�VXFK�IDFWV
DQG� WKRXJKWV�ZHUH� IDU�PRUH� DSW� WR� HVFDSH� IURP� WKH�PHPRU\� WKDQ� IDYRUDEOH
RQHV��2ZLQJ�WR�WKLV�KDELW��YHU\�IHZ�REMHFWLRQV�ZHUH�UDLVHG�DJDLQVW�P\�YLHZV�



ZKLFK� ,� KDG� QRW� DW� OHDVW� QRWLFHG� DQG� DWWHPSWHG� WR� DQVZHUߢ�� �'DUZLQ� �����
����
7KLV�LV�D�JRRG��SULPDULO\�PHQWDO��WHFKQLTXH�WR�GHDO�ZLWK�FRQILUPDWLRQ�ELDV�

%XW� ZH� DUH� ORRNLQJ� IRU� ZD\V� WR� LPSOHPHQW� LQVLJKW� LQWR� RXU� SV\FKRORJLFDO
OLPLWDWLRQV� LQ� DQ� H[WHUQDO� V\VWHP�� :H� ZDQW� WR� PDNH� WKH� ULJKW� GHFLVLRQV
ZLWKRXW� WRR� PXFK� PHQWDO� HIIRUW� �ߙ YHU\� PXFK� OLNH� 2G\VVHXV�� ZKR� PDGH� LW
LPSRVVLEOH� IRU�KLPVHOI� WR� IROORZ� WKH� OXULQJ� VLQJLQJ�RI� WKH�6LUHQV�E\�JHWWLQJ
KLPVHOI� ODVKHG� WR� WKH� PDVW� RI� KLV� VKLS�� :LWK� D� JRRG� V\VWHP�� WKH� PHUH
QHFHVVLWLHV� RI� WKH� ZRUNIORZ� ZLOO� IRUFH� XV� WR� DFW� PRUH� YLUWXRXVO\� ZLWKRXW
DFWXDOO\�KDYLQJ�WR�EHFRPH�PRUH�YLUWXRXV��&RQILUPDWLRQ�ELDV�LV�WDFNOHG�KHUH�LQ
WZR� VWHSV�� )LUVW�� E\� WXUQLQJ� WKH� ZKROH� ZULWLQJ� SURFHVV� RQ� LWV� KHDG�� DQG
VHFRQGO\�� E\� FKDQJLQJ� WKH� LQFHQWLYHV� IURP� ILQGLQJ� FRQILUPLQJ� IDFWV� WR� DQ
LQGLVFULPLQDWH� JDWKHULQJ� RI� DQ\� UHOHYDQW� LQIRUPDWLRQ� UHJDUGOHVV� RI� ZKDW
DUJXPHQW�LW�ZLOO�VXSSRUW�
7KH� OLQHDU�SURFHVV�SURPRWHG�E\�PRVW� VWXG\�JXLGHV��ZKLFK� LQVDQHO\� VWDUWV

ZLWK�WKH�GHFLVLRQ�RQ�WKH�K\SRWKHVLV�RU�WKH�WRSLF�WR�ZULWH�DERXW��LV�D�VXUH�ILUH
ZD\�WR�OHW�FRQILUPDWLRQ�ELDV�UXQ�UDPSDQW��)LUVW��\RX�EDVLFDOO\�IL[�\RXU�SUHVHQW
XQGHUVWDQGLQJ�� DV� WKH� RXWFRPH� LQVWHDG� RI� XVLQJ� LW� DV� WKH� VWDUWLQJ� SRLQW�
SULPLQJ� \RXUVHOI� IRU� RQH�VLGHG� SHUFHSWLRQ�� 7KHQ� \RX� DUWLILFLDOO\� FUHDWH� D
FRQIOLFW� RI� LQWHUHVW� EHWZHHQ� JHWWLQJ� WKLQJV� GRQH� �ILQGLQJ� VXSSRUW� IRU� \RXU
SUHFRQFHLYHG� DUJXPHQW�� DQG� JHQHUDWLQJ� LQVLJKW�� WXUQLQJ� DQ\� GHSDUWXUH� IURP
\RXU�SUHFRQFHLYHG�SODQ�LQWR�D�PXWLQ\�DJDLQVW�WKH�VXFFHVV�RI�\RXU�RZQ�SURMHFW�
7KLV�LV�D�JRRG�UXOH�RI�WKXPE��,I�LQVLJKW�EHFRPHV�D�WKUHDW�WR�\RXU�DFDGHPLF�RU
ZULWLQJ�VXFFHVV��\RX�DUH�GRLQJ�LW�ZURQJ�
'HYHORSLQJ�DUJXPHQWV�DQG�LGHDV�ERWWRP�XS�LQVWHDG�RI�WRS�GRZQ�LV�WKH�ILUVW

DQG�PRVW� LPSRUWDQW� VWHS� WR�RSHQLQJ�RXUVHOYHV�XS� IRU� LQVLJKW��:H�VKRXOG�EH
DEOH� WR� IRFXV� RQ� WKH� PRVW� LQVLJKWIXO� LGHDV� ZH� HQFRXQWHU� DQG� ZHOFRPH� WKH
PRVW� VXUSULVLQJ� WXUQV� RI� HYHQWV� ZLWKRXW� MHRSDUGL]LQJ� RXU� SURJUHVV� RU�� HYHQ
EHWWHU�� EHFDXVH� LW� EULQJV� RXU� SURMHFW� IRUZDUG��:H� SRVWSRQH� WKH� GHFLVLRQ� RQ
ZKDW�WR�ZULWH�DERXW�VSHFLILFDOO\�DQG�IRFXV�RQ�EXLOGLQJ�D�FULWLFDO�PDVV�ZLWKLQ
WKH�VOLS�ER[��,QVWHDG�RI�KDYLQJ�WKH�K\SRWKHVLV�LQ�PLQG�DOO�WKH�WLPH��ZH�ZDQW
WR�
�

w�����&RQILUP�WKDW�ZH�KDYH�VHSDUDWHG�WDVNV�DQG�IRFXV�RQ�XQGHUVWDQGLQJ�WKH�WH[W
ZH�UHDG�

w�����0DNH�VXUH�ZH�KDYH�JLYHQ�D�WUXH�DFFRXQW�RI�LWV�FRQWHQW



w�����)LQG�WKH�UHOHYDQFH�RI�LW�DQG�PDNH�FRQQHFWLRQV�
�

2QO\� WKHQ� GR�ZH� WDNH� D� VWHS� EDFN� WR� ORRN� DW�ZKDW� GHYHORSHG�� WKHQ�PDNH� D
GHFLVLRQ�RQ�ZKDW�FRQFOXVLRQV�DUH�WR�EH�GUDZQ�IURP�WKDW�
7KH� VOLS�ER[� IRUFHV�XV� WR�EH� VHOHFWLYH� LQ� UHDGLQJ�DQG�QRWH�WDNLQJ��EXW� WKH

RQO\�FULWHULRQ�LV�WKH�TXHVWLRQ�RI�ZKHWKHU�VRPHWKLQJ�DGGV�WR�D�GLVFXVVLRQ�LQ�WKH
VOLS�ER[�� 7KH� RQO\� WKLQJ� WKDW� PDWWHUV� LV� WKDW� LW� FRQQHFWV� RU� LV� RSHQ� WR
FRQQHFWLRQV��(YHU\WKLQJ�FDQ�FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�WKRXJKWV�ZLWKLQ
WKH� VOLS�ER[�� DQ� DGGLWLRQ� DV� ZHOO� DV� D� FRQWUDGLFWLRQ�� WKH� TXHVWLRQLQJ� RI� D
VHHPLQJO\�REYLRXV� LGHD�DV�ZHOO�DV� WKH�GLIIHUHQWLDWLRQ�RI�DQ�DUJXPHQW��:KDW
ZH� DUH� ORRNLQJ� IRU� DUH� IDFWV� DQG� LQIRUPDWLRQ� WKDW� FDQ� DGG� VRPHWKLQJ� DQG
WKHUHIRUH� HQULFK� WKH� VOLS�ER[�� 2QH� RI� WKH� PRVW� LPSRUWDQW� KDELWXDO� FKDQJHV
ZKHQ� VWDUWLQJ� WR� ZRUN� ZLWK� WKH� VOLS�ER[� LV� PRYLQJ� WKH� DWWHQWLRQ� IURP� WKH
LQGLYLGXDO�SURMHFW�ZLWK�RXU�SUHFRQFHLYHG�LGHDV�WRZDUGV�WKH�RSHQ�FRQQHFWLRQV
ZLWKLQ�WKH�VOLS�ER[�
$IWHU�DOLJQLQJ�RXU�LQWHUHVWV��ZH�FDQ�JR�D�VWHS�IXUWKHU�DQG�SULPH�RXUVHOYHV

IRU� VHHNLQJ� RXW� GLV�FRQILUPLQJ� IDFWV�� &ROOHFWLQJ� RQO\� RQH�VLGHG� LGHDV
ZRXOGQߞW�EH�YHU\�HQULFKLQJ��<HV��ZH�KDYH�WR�EH�VHOHFWLYH��EXW�QRW�LQ�WHUPV�RI
SURV�DQG�FRQV��EXW�LQ�WHUPV�RI�UHOHYDQW�RU�LUUHOHYDQW��$QG�DV�VRRQ�ZH�IRFXV�RQ
WKH� FRQWHQW� RI� WKH� VOLS�ER[�� GLV�FRQILUPLQJ� GDWD� EHFRPHV� VXGGHQO\� YHU\
DWWUDFWLYH�� EHFDXVH� LW� RSHQV� XS� PRUH� SRVVLEOH� FRQQHFWLRQV� DQG� GLVFXVVLRQV
ZLWKLQ�WKH�VOLS�ER[��ZKLOH�PHUH�FRQILUPLQJ�GDWD�GRHV�QRW��,W�EHFRPHV�HDVLHU
WR�VHHN�RXW�GLV�FRQILUPLQJ�GDWD�ZLWK�SUDFWLFH�DQG�FDQ�EHFRPH�TXLWH�DGGLFWLYH�
7KH� H[SHULHQFH� RI� KRZ� RQH� SLHFH� RI� LQIRUPDWLRQ� FDQ� FKDQJH� WKH� ZKROH
SHUVSHFWLYH� RQ� D� FHUWDLQ� SUREOHP� LV� H[FLWLQJ�� $QG� WKH� PRUH� GLYHUVH� WKH
FRQWHQW� RI� WKH� VOLS�ER[� LV�� WKH� IXUWKHU� LW� FDQ� EULQJ� RXU� WKLQNLQJ� IRUZDUG� ߙ
SURYLGHG�ZH�KDYHQߞW�GHFLGHG�RQ�WKH�GLUHFWLRQ�XSIURQW��&RQWUDGLFWLRQV�ZLWKLQ
WKH�VOLS�ER[�FDQ�EH�GLVFXVVHG�RQ�IROORZ�XS�QRWHV�RU�HYHQ�LQ�WKH�ILQDO�SDSHU��,W
LV�VR�PXFK�HDVLHU�WR�GHYHORS�DQ�LQWHUHVWLQJ�WH[W�IURP�D�OLYHO\�GLVFXVVLRQ�ZLWK
D� ORW� RI� SURV� DQG� FRQV� WKDQ� IURP� D� FROOHFWLRQ� RI� RQH�VLGHG� QRWHV� DQG
VHHPLQJO\� ILWWLQJ� TXRWHV�� ,Q� IDFW�� LW� LV� DOPRVW� LPSRVVLEOH� WR� ZULWH� DQ\WKLQJ
LQWHUHVWLQJ�DQG�ZRUWK�SXEOLVKLQJ��DQG�WKHUHIRUH�PRWLYDWLQJ�� LI� LW� LV�EDVHG�RQ
QRWKLQJ� HOVH� WKDQ� DQ� LGHD� ZH� ZHUH� DEOH� WR� FRPH� XS� ZLWK� XS� IURQW� EHIRUH
HODERUDWLQJ�RQ�WKH�SUREOHP�
7KH� VOLS�ER[� LV� SUHWW\� DJQRVWLF� DERXW� WKH� FRQWHQW� LW� LV� IHG�� ,W� MXVW� SUHIHUV

UHOHYDQW� QRWHV�� ,W� LV� DIWHU� UHDGLQJ� DQG� FROOHFWLQJ� UHOHYDQW� GDWD�� FRQQHFWLQJ



WKRXJKWV� DQG� GLVFXVVLQJ� KRZ� WKH\� ILW� WRJHWKHU� WKDW� LW� LV� WLPH� WR� GUDZ
FRQFOXVLRQV�DQG�GHYHORS�D�OLQHDU�VWUXFWXUH�IRU�WKH�DUJXPHQW�

��������*HW�WKH�*LVW
7KH�DELOLW\� WR�GLVWLQJXLVK� UHOHYDQW� IURP� OHVV� UHOHYDQW� LQIRUPDWLRQ� LV� DQRWKHU
VNLOO�WKDW�FDQ�RQO\�EH�OHDUQHG�E\�GRLQJ��,W�LV�WKH�SUDFWLFH�RI�ORRNLQJ�IRU�WKH�JLVW
DQG�GLVWLQJXLVKLQJ�LW�IURP�PHUH�VXSSRUWLQJ�GHWDLOV��$V�ZH�DUH�IRUFHG�WR�PDNH
WKLV� GLVWLQFWLRQ�ZKHQ�ZH� UHDG�ZLWK� D� SHQ� LQ� RXU� KDQG� DQG�ZULWH� SHUPDQHQW
QRWH� DIWHU� SHUPDQHQW� QRWH�� LW� LV� PRUH� WKDQ� PHUH� SUDFWLFH�� LW� LV� GHOLEHUDWH
SUDFWLFH�UHSHDWHG�PXOWLSOH�WLPHV�D�GD\��([WUDFWLQJ�WKH�JLVW�RI�D�WH[W�RU�DQ�LGHD
DQG�JLYLQJ�DQ�DFFRXQW�LQ�ZULWLQJ�LV�IRU�DFDGHPLFV�ZKDW�GDLO\�SUDFWLFH�RQ�WKH
SLDQR�LV�IRU�SLDQLVWV��7KH�PRUH�RIWHQ�ZH�GR�LW�DQG�WKH�PRUH�IRFXVHG�ZH�DUH�
WKH�PRUH�YLUWXRXV�ZH�EHFRPH�
3DWWHUQV� WKDW� KHOS� XV� QDYLJDWH� WH[WV� DQG� GLVFRXUVHV� DUH� QRW� RQO\� WKHRULHV�

FRQFHSWV� RU� WKH� UHVSHFWLYH� WHUPLQRORJ\�� EXW� DOVR� W\SLFDO� PLVWDNHV� ZH
DXWRPDWLFDOO\� VFDQ� DQ� DUJXPHQW� IRU�� JHQHUDO� FDWHJRULHV� ZH� DSSO\�� ZULWLQJ
VW\OHV�WKDW�LQGLFDWH�D�FHUWDLQ�VFKRRO�RI�WKRXJKW�RU�PHQWDO�PRGHOV�ZH�OHDUQ�RU
GHYHORS� IURP� GLIIHUHQW� LQVLJKWV� DQG� FDQ� FROOHFW� OLNH� D� JUHDW� DQG� HYHU�
LQFUHDVLQJ�VHW�RI�WKLQNLQJ�WRROV��:LWKRXW�WKHVH�WRROV�DQG�UHIHUHQFH�SRLQWV��QR
SURIHVVLRQDO� UHDGLQJ� RU� XQGHUVWDQGLQJ� ZRXOG� EH� SRVVLEOH�� :H� ZRXOG� UHDG
HYHU\� WH[W� LQ� WKH� VDPH� ZD\�� OLNH� D� QRYHO�� %XW� ZLWK� WKH� OHDUQHG� DELOLW\� RI
VSRWWLQJ� SDWWHUQV�� ZH� FDQ� HQWHU� WKH� FLUFOH� RI� YLUWXRVLW\�� 5HDGLQJ� EHFRPHV
HDVLHU��ZH�JUDVS� WKH�JLVW�TXLFNHU��FDQ� UHDG�PRUH� LQ� OHVV� WLPH��DQG�FDQ�PRUH
HDVLO\� VSRW�SDWWHUQV�DQG� LPSURYH�RXU�XQGHUVWDQGLQJ�RI� WKHP��$QG�DORQJ� WKH
ZD\�� ZH� LQFUHDVH� RXU� VHW� RI� WKLQNLQJ� WRROV�� ZKLFK� ZLOO� QRW� RQO\� KHOS� ZLWK
DFDGHPLF�ZRUN��EXW�ZLWK�WKLQNLQJ�DQG�XQGHUVWDQGLQJ�LQ�JHQHUDO��7KDW�LV�ZK\
%HUNVKLUH� +DWKDZD\� YLFH� FKDLUPDQ� &KDUOLH� 0XQJHU� GHVFULEHV� DV� ZRUOGO\�
ZLVH� VRPHRQH�ZKR�KDV� D� EURDG� VHW� RI� WKHVH� WRROV� DQG�NQRZV�KRZ� WR� DSSO\
WKHP�
%XW�WKLV�G\QDPLF�FDQ�RQO\�VWDUW�LI�ZH�RXUVHOYHV�GHOLEHUDWHO\�GHFLGH�WR�WDNH

RQ�WKH�WDVN�RI�UHDGLQJ�DQG�EHLQJ�VHOHFWLYH�DERXW�LW��UHO\LQJ�RQ�QRWKLQJ�RWKHU
WKDQ�RXU�RZQ�MXGJHPHQW�RI�ZKDW�LV�LPSRUWDQW�DQG�ZKDW�LV�QRW��7H[WERRNV�RU
VHFRQGDU\� OLWHUDWXUH� LQ� JHQHUDO� FDQQRW� WDNH� WKLV� RII� RXU� KDQGV�� DQG� VWXGHQWV
ZKR�VROHO\�UHO\�RQ�WKHP�KDYH�QR�FKDQFH�RI�EHFRPLQJߡ�ZRUOGO\�ZLVH�7ߢ�KLV�LV
QRW� IDU� RII� IURP�ZKDW� SKLORVRSKHU� ,PPDQXHO�.DQW� GHVFULEHG� LQ� KLV� IDPRXV
WH[W� DERXW� WKH� (QOLJKWHQPHQW�� �1RQDJHߡ >LPPDWXULW\@� LV� WKH� LQDELOLW\� WR� XVH



RQHߞV� RZQ� XQGHUVWDQGLQJ� ZLWKRXW� DQRWKHUߞV� JXLGDQFH�� 7KLV� QRQDJH� LV� VHOI�
LPSRVHG� LI� LWV� FDXVH� OLHV�QRW� LQ� ODFN�RI�XQGHUVWDQGLQJ�EXW� LQ� LQGHFLVLRQ�DQG
ODFN�RI�FRXUDJH�WR�XVH�RQHߞV�RZQ�PLQG�ZLWKRXW�DQRWKHUߞV�JXLGDQFH��'DUH�WR
NQRZ���6DSHUH�DXGH��ߝ�+DYH�WKH�FRXUDJH�WR�XVH�\RXU�RZQ�XQGHUVWDQGLQJߞ�� LV
WKHUHIRUH�WKH�PRWWR�RI�WKH�(QOLJKWHQPHQWߢ���.DQW������
,�VXJJHVW�WDNLQJ�WKLV�OLWHUDOO\��7KH�DELOLW\�WR�XVH�RQHߞV�RZQ�XQGHUVWDQGLQJ�LV

D� FKDOOHQJH�� QRW� D� JLYHQ�� /XKPDQQ� VWUHVVHV� WKH� LPSRUWDQFH� RI� SHUPDQHQW
QRWHV�LQ�WKLV�UHJDUG�

�7KHߡ SUREOHP� ZLWK� UHDGLQJ� DFDGHPLF� WH[WV� VHHPV� WR� EH� WKDW� ZH� QHHG� QRW� WKH� VKRUW�WHUP
PHPRU\�� EXW� WKH� ORQJ�WHUP� PHPRU\� WR� GHYHORS� UHIHUHQFH� SRLQWV� IRU� GLVWLQJXLVKLQJ� WKH
LPSRUWDQW�WKLQJV�IURP�WKH�OHVV�LPSRUWDQW��WKH�QHZ�LQIRUPDWLRQ�IURP�WKH�PHUH�UHSHDWHG��%XW�LW�LV
RI� FRXUVH� LPSRVVLEOH� WR� UHPHPEHU� HYHU\WKLQJ�� 7KDW� ZRXOG� EH� URWH� OHDUQLQJ�� 7R� SXW� LW
GLIIHUHQWO\�� 2QH� KDV� WR� UHDG� H[WUHPHO\� VHOHFWLYHO\� DQG� H[WUDFW� ZLGHVSUHDG� DQG� FRQQHFWHG
UHIHUHQFHV�� 2QH� KDV� WR� EH� DEOH� WR� IROORZ� UHFXUUHQFHV�� %XW� KRZ� WR� OHDUQ� LW� LI� JXLGDQFH� LV
LPSRVVLEOH"� �@ߨ< 3UREDEO\� WKH� EHVW� PHWKRG� LV� WR� WDNH� QRWHV� �ߙ QRW� H[FHUSWV�� EXW� FRQGHQVHG
UHIRUPXODWHG� DFFRXQWV� RI� D� WH[W�� 5HZULWLQJ� ZKDW� ZDV� DOUHDG\� ZULWWHQ� DOPRVW� DXWRPDWLFDOO\
WUDLQV�RQH�WR�VKLIW�WKH�DWWHQWLRQ�WRZDUGV�IUDPHV��SDWWHUQV�DQG�FDWHJRULHV�LQ�WKH�REVHUYDWLRQV��RU
WKH�FRQGLWLRQV�DVVXPSWLRQV��ZKLFK�HQDEOH�FHUWDLQ��EXW�QRW�RWKHU�GHVFULSWLRQV��,W�PDNHV�VHQVH�WR
DOZD\V�DVN� WKH�TXHVWLRQ��:KDW� LV�QRW�PHDQW��ZKDW� LV�H[FOXGHG� LI�D�FHUWDLQ�FODLP� LV�PDGH"�,I
VRPHRQH� VSHDNV� RI� �KXPDQߝ ULJKWV��KDW:�ߞ GLVWLQFWLRQ� LV� PDGH"� $� GLVWLQFWLRQ� WRZDUGV� �QRQߝ
KXPDQ�ULJKWV"ߝ�ߞ+XPDQ�GXWLHV"ߞ�,V�LW�D�FXOWXUDO�FRPSDULVRQ�RU�RQH�ZLWK�VRPH�KLVWRULF�SHRSOH
ZKR�GLGQߞW�KDYH�WKH�FRQFHSW�RI�KXPDQ�ULJKWV��EXW�OLYHG�RND\�WRJHWKHU�DQ\ZD\"�2IWHQ��WKH�WH[W
GRHV�QRW�JLYH�DQ�DQVZHU�RU�D�FOHDU�DQVZHU�WR�WKLV�TXHVWLRQ��%XW�WKHQ�RQH�KDV�WR�UHVRUW�WR�RQHߞV
RZQ�LPDJLQDWLRQߢ���/XKPDQQ����������I�

7KH� EHWWHU� \RX� EHFRPH� LQ� GRLQJ� WKLV�� WKH� TXLFNHU� \RX� FDQ� MRW� GRZQ� QRWHV�
ZKLFK�DUH�VWLOO�KHOSIXO��/XKPDQQߞV�QRWHV�DUH�YHU\�FRQGHQVHG��6FKPLGW�������
:LWK�SUDFWLFH�FRPHV�WKH�DELOLW\�WR�ILQG�WKH�ULJKW�ZRUGV�WR�H[SUHVV�VRPHWKLQJ
LQ� WKH�EHVW�SRVVLEOH�ZD\��ZKLFK�PHDQV� LQ�D� VLPSOH��EXW�QRW� VLPSOLILHG�ZD\�
1RW� RQO\� ZLOO� WKH� UHDGHUV� RI� \RXU� WH[W� DSSUHFLDWH� \RXU� DELOLW\� WR� H[SODLQ
VRPHWKLQJ�FOHDUO\��WKRVH�\RX�WDON�WR�ZLOO�EHQHILW�IURP�WKLV�DELOLW\�DV�ZHOO��DV�LW
LV�QRW�OLPLWHG�WR�ZULWLQJ��,W�VSLOOV�RYHU�LQWR�VSHDNLQJ�DQG�WKLQNLQJ��,W�LV�SURYHQ
WKDW� UHDGHUV� UHJDUG�DQ�DXWKRU�DQG�DQ�DXGLHQFH�D� VSHDNHU�DV�PRUH� LQWHOOLJHQW
WKH�PRUH�FOHDU�DQG�WR�WKH�SRLQW�WKHLU�H[SUHVVLRQV�DUH��2SSHQKHLPHU�������
7KH� DELOLW\� WR� VSRW� SDWWHUQV�� WR� TXHVWLRQ� WKH� IUDPHV� XVHG� DQG� GHWHFW� WKH

GLVWLQFWLRQV� PDGH� E\� RWKHUV�� LV� WKH� SUHFRQGLWLRQ� WR� WKLQNLQJ� FULWLFDOO\� DQG
ORRNLQJ� EHKLQG� WKH� DVVHUWLRQV� RI� D� WH[W� RU� D� WDON�� %HLQJ� DEOH� WR� UH�IUDPH
TXHVWLRQV��DVVHUWLRQV�DQG�LQIRUPDWLRQ�LV�HYHQ�PRUH�LPSRUWDQW�WKDQ�KDYLQJ�DQ
H[WHQVLYH�NQRZOHGJH��EHFDXVH�ZLWKRXW�WKLV�DELOLW\��ZH�ZRXOGQߞW�EH�DEOH�WR�SXW
RXU�NQRZOHGJH�WR�XVH��7KH�JRRG�QHZV�LV�WKDW�WKHVH�VNLOOV�FDQ�EH�OHDUQHG��%XW



LW� UHTXLUHV� GHOLEHUDWH� SUDFWLFH� �(ULFVVRQ�� .UDPSH�� DQG� 7HVFK�5¶PHU� �����
$QGHUV�(ULFVVRQ��������7DNLQJ�VPDUW�QRWHV�LV�WKH�GHOLEHUDWH�SUDFWLFH�RI�WKHVH
VNLOOV�� 0HUH� UHDGLQJ�� XQGHUOLQLQJ� VHQWHQFHV� DQG� KRSLQJ� WR� UHPHPEHU� WKH
FRQWHQW�LV�QRW�

��������/HDUQ�WR�5HDG
�RKQ�6HDUOH-��ߢ�W�XQGHUVWDQG�LW�\RXUVHOIߞW�VD\�LW�FOHDUO\��\RX�GRQߞI�\RX�FDQ,ߡ

3K\VLFLVW�DQG�1REHO�3UL]H�ZLQQHU�5LFKDUG�)H\QPDQ�RQFH�VDLG� WKDW�KH�FRXOG
RQO\� GHWHUPLQH� ZKHWKHU� KH� XQGHUVWRRG� VRPHWKLQJ� LI� KH� FRXOG� JLYH� DQ
LQWURGXFWRU\�OHFWXUH�RQ�LW��5HDGLQJ�ZLWK�D�SHQ�LQ�\RXU�KDQG�LV�WKH�VPDOO�VFDOH
HTXLYDOHQW� RI� D� OHFWXUH�� 3HUPDQHQW� QRWHV�� WRR�� DUH� GLUHFWHG� WRZDUGV� DQ
DXGLHQFH�LJQRUDQW�RI�WKH�WKRXJKWV�EHKLQG�WKH�WH[W�DQG�XQDZDUH�RI�WKH�RULJLQDO
FRQWH[W�� RQO\� HTXLSSHG� ZLWK� D� JHQHUDO� NQRZOHGJH� RI� WKH� ILHOG�� 7KH� RQO\
GLIIHUHQFH�LV� WKDW� WKH�DXGLHQFH�KHUH�FRQVLVWV�RI�RXU�IXWXUH�VHOYHV��ZKLFK�ZLOO
YHU\�VRRQ�KDYH� UHDFKHG� WKH�VDPH�VWDWH�RI� LJQRUDQFH�DV� VRPHRQH�ZKR�QHYHU
KDG�DFFHVV�WR�ZKDW�ZH�KDYH�ZULWWHQ�DERXW��2I�FRXUVH��LW�ZRXOG�EH�KHOSIXO�WR
LQYROYH�RWKHU�SHRSOH�DW�DOO�VWDJHV�RI�WKH�ZULWLQJ�SURFHVV��EHFDXVH�WKHQ�ZH�FDQ
VHH� LQ� WKHLU� IDFHV� KRZ�ZHOO�ZH� KDYH� SXW� VRPHWKLQJ� RU� KRZ� FRQYLQFLQJ� RXU
DUJXPHQWV�DUH��EXW�WKDW�LV�UDWKHU�LPSUDFWLFDO�
$OVR�� ZH� VKRXOGQߞW� XQGHUHVWLPDWH� WKH� DGYDQWDJHV� RI� ZULWLQJ�� ,Q� RUDO

SUHVHQWDWLRQV�� ZH� HDVLO\� JHW� DZD\� ZLWK� XQIRXQGHG� FODLPV��:H� FDQ� GLVWUDFW
IURP�DUJXPHQWDWLYH�JDSV�ZLWK�FRQILGHQW�JHVWXUHV�RU�GURS�D�FDVXDOߡ�\RX�NQRZ
ZKDW� ,�PHDQߢ� LUUHVSHFWLYH�RI�ZKHWKHU�ZH�NQRZ�ZKDW�ZH�PHDQW�� ,Q�ZULWLQJ�
WKHVH�PDQRHXYUHV�DUH�D�OLWWOH�WRR�REYLRXV��,W�LV�HDV\�WR�FKHFN�D�VWDWHPHQW�OLNH�
�7KH�PRVW�LPSRUWDQW�DGYDQWDJH�RI�ZULWLQJ�LV�WKDW�LWߢ�XW�WKDW�LV�ZKDW�,�VDLG%ߡ
KHOSV�XV�WR�FRQIURQW�RXUVHOYHV�ZKHQ�ZH�GR�QRW�XQGHUVWDQG�VRPHWKLQJ�DV�ZHOO
DV�ZH�ZRXOG�OLNH�WR�EHOLHYH�
�7KH�SULQFLSOHߡ LV� WKDW�\RX�PXVW�QRW� IRRO�\RXUVHOI��DQG�\RX�DUH� WKH�HDVLHVW

SHUVRQ�WR�IRROߢ��)H\QPDQ�VWUHVVHG�LQ�D�VSHHFK�WR�\RXQJ�VFLHQWLVWV��)H\QPDQ
������ ������5HDGLQJ�� HVSHFLDOO\� UHUHDGLQJ�� FDQ� HDVLO\� IRRO� XV� LQWR�EHOLHYLQJ
ZH�XQGHUVWDQG�D�WH[W��5HUHDGLQJ�LV�HVSHFLDOO\�GDQJHURXV�EHFDXVH�RI�WKH�PHUH�
H[SRVXUH�HIIHFW��7KH�PRPHQW�ZH�EHFRPH� IDPLOLDU�ZLWK� VRPHWKLQJ��ZH� VWDUW
EHOLHYLQJ�ZH�DOVR�XQGHUVWDQG�LW��2Q�WRS�RI�WKDW��ZH�DOVR�WHQG�WR�OLNH�LW�PRUH
�%RUQVWHLQ�������
:KLOH�LW�LV�REYLRXV�WKDW�IDPLOLDULW\�LV�QRW�XQGHUVWDQGLQJ��ZH�KDYH�QR�FKDQFH



RI�NQRZLQJ�ZKHWKHU�ZH�XQGHUVWDQG�VRPHWKLQJ�RU�MXVW�EHOLHYH�ZH�XQGHUVWDQG
VRPHWKLQJ�XQWLO�ZH�WHVW�RXUVHOYHV�LQ�VRPH�IRUP��,I�ZH�GRQߞW�WU\�WR�YHULI\�RXU
XQGHUVWDQGLQJ�GXULQJ�RXU�VWXGLHV��ZH�ZLOO�KDSSLO\�HQMR\�WKH�IHHOLQJ�RI�JHWWLQJ
VPDUWHU� DQG� PRUH� NQRZOHGJHDEOH� ZKLOH� LQ� UHDOLW\� VWD\LQJ� DV� GXPE� DV� ZH
ZHUH��7KLV�ZDUP�IHHOLQJ�GLVDSSHDUV�TXLFNO\�ZKHQ�ZH�WU\�WR�H[SODLQ�ZKDW�ZH
UHDG�LQ�RXU�RZQ�ZRUGV�LQ�ZULWLQJ��6XGGHQO\��ZH�VHH�WKH�SUREOHP��7KH�DWWHPSW
WR�UHSKUDVH�DQ�DUJXPHQW�LQ�RXU�RZQ�ZRUGV�FRQIURQWV�XV�ZLWKRXW�PHUF\�ZLWK
DOO�WKH�JDSV�LQ�RXU�XQGHUVWDQGLQJ��,W�FHUWDLQO\�IHHOV�OHVV�JRRG��EXW�WKLV�VWUXJJOH
LV�WKH�RQO\�FKDQFH�ZH�KDYH�WR�LPSURYH�RXU�XQGHUVWDQGLQJ��WR�OHDUQ�DQG�PRYH
IRUZDUG� �FI�� EHORZ��� 7KLV�� DJDLQ�� LV� GHOLEHUDWH� SUDFWLFH�� 1RZ�ZH� DUH� IDFHG
ZLWK�D�FOHDU�FKRLFH��:H�KDYH�WR�FKRRVH�EHWZHHQ�IHHOLQJ�VPDUWHU�RU�EHFRPLQJ
VPDUWHU��$QG�ZKLOH�ZULWLQJ�GRZQ�DQ�LGHD�IHHOV�OLNH�D�GHWRXU��H[WUD�WLPH�VSHQW�
QRW�ZULWLQJ�LW�GRZQ�LV� WKH�UHDO�ZDVWH�RI� WLPH��DV� LW� UHQGHUV�PRVW�RI�ZKDW�ZH
UHDG�DV�LQHIIHFWXDO�
8QGHUVWDQGLQJ� LV� QRW� MXVW� D� SUHFRQGLWLRQ� WR� OHDUQLQJ� VRPHWKLQJ�� 7R� D

FHUWDLQ� GHJUHH�� OHDUQLQJ� LV� XQGHUVWDQGLQJ�� $QG� WKH� PHFKDQLVPV� DUH� QRW� VR
GLIIHUHQW�� HLWKHU��:H�FDQ�RQO\� LPSURYH�RXU� OHDUQLQJ� LI�ZH� WHVW� RXUVHOYHV� RQ
RXU�SURJUHVV��+HUH��WRR��UHUHDGLQJ�RU�UHYLHZLQJ�GRHV�QRW�FRQIURQW�XV�ZLWK�WKH
WKLQJV�ZH�KDYHQߞW�OHDUQHG�\HW��DOWKRXJK�LW�PDNHV�XV�IHHO�OLNH�ZH�KDYH��2QO\
WKH� DFWXDO� DWWHPSW� WR� UHWULHYH� LQIRUPDWLRQ� ZLOO� FOHDUO\� VKRZ� XV� LI� ZH� KDYH
OHDUQHG�VRPHWKLQJ�RU�QRW��7KH�PHUH�H[SRVXUH�HIIHFW�ZRXOG�IRRO�XV�KHUH��WRR�
6HHLQJ�VRPHWKLQJ�ZH�KDYH�VHHQ�EHIRUH�FDXVHV�WKH�VDPH�HPRWLRQDO�UHDFWLRQ�DV
LI�ZH�KDG�EHHQ�DEOH�WR�UHWULHYH�WKH�LQIRUPDWLRQ�IURP�RXU�PHPRU\��5HUHDGLQJ�
WKHUHIRUH�� PDNHV� XV� IHHO� ZH� KDYH� OHDUQHG� ZKDW� ZH� UHDG�� �,ߡ NQRZ� WKDW
DOUHDG\ߢ�� 2XU� EUDLQV� DUH� WHUULEOH� WHDFKHUV� LQ� WKLV� UHJDUG��:H� IDFH� KHUH� WKH
VDPH�FKRLFH�EHWZHHQ�PHWKRGV� WKDW�PDNH�XV� IHHO� OLNH�ZH� OHDUQHG�VRPHWKLQJ
DQG�PHWKRGV�WKDW�WUXO\�GR�PDNH�XV�OHDUQ�VRPHWKLQJ�
,I�\RX�QRZ�WKLQN�V�ULGLFXORXV��:KR�ZRXOG�ZDQW�WR�UHDG�DQG�SUHWHQGߞ7KDWߡ�

WR� OHDUQ� MXVW� IRU� WKH� LOOXVLRQ�RI� OHDUQLQJ�DQG�XQGHUVWDQGLQJ"ߢ�SOHDVH� ORRN�XS
WKH� VWDWLVWLFV�� 7KH� PDMRULW\� RI� VWXGHQWV� FKRRVHV� HYHU\� GD\� QRW� WR� WHVW
WKHPVHOYHV� LQ� DQ\� ZD\�� ,QVWHDG�� WKH\� DSSO\� WKH� YHU\� PHWKRG� UHVHDUFK� KDV
VKRZQ�DJDLQ��.DUSLFNH��%XWOHU��DQG�5RHGLJHU�������DQG�DJDLQ��%URZQ������
FK����� WR�EH�DOPRVW�FRPSOHWHO\�XVHOHVV�� UHUHDGLQJ�DQG�XQGHUOLQLQJ�VHQWHQFHV
IRU� ODWHU� UHUHDGLQJ��$QG�PRVW�RI� WKHP�FKRRVH� WKDW�PHWKRG��HYHQ� LI� WKH\�DUH
WDXJKW�WKDW�WKH\�GRQߞW�ZRUN��&RQVFLRXVO\��ZH�SUREDEO\�ZRXOG�DOO�FKRRVH�WKH
VDPH��EXW�ZKDW�UHDOO\�PDWWHUV�DUH�WKH�PDQ\�VPDOO��LPSOLFLW�FKRLFHV�ZH�KDYH�WR



PDNH�HYHU\�GD\��DQG�WKH\�DUH�PRVW�RIWHQ�PDGH�XQFRQVFLRXVO\�
7KLV� LV� ZK\� FKRRVLQJ� DQ� H[WHUQDO� V\VWHP� WKDW� IRUFHV� XV� WR� GHOLEHUDWH

SUDFWLFH�DQG�FRQIURQWV�XV�DV�PXFK�DV�SRVVLEOH�ZLWK�RXU�ODFN�RI�XQGHUVWDQGLQJ
RU�QRW�\HW�OHDUQHG�LQIRUPDWLRQ�LV�VXFK�D�VPDUW�PRYH��:H�RQO\�KDYH�WR�PDNH
WKH�FRQVFLRXV�FKRLFH�RQFH�

��������/HDUQ�E\�5HDGLQJ
/HDUQLQJ� LWVHOI� UHTXLUHV� GHOLEHUDWH� SUDFWLFH�� DQG� ,�PHDQ� DFWXDO� OHDUQLQJ� WKDW
KHOSV�XV�WR�LQFUHDVH�RXU�XQGHUVWDQGLQJ�RI�WKH�ZRUOG��QRW�MXVW�WKH�OHDUQLQJ�WKDW
PDNHV�XV�SDVV�D�WHVW��$QG�GHOLEHUDWH�SUDFWLFH�LV�GHPDQGLQJ��LW�UHTXLUHV�HIIRUW�
7U\LQJ�WR�VNLS�WKLV�VWHS�ZRXOG�EH�OLNH�JRLQJ�WR�WKH�J\P�DQG�WU\LQJ�WR�ZRUN�RXW
ZLWK� WKH� OHDVW� HIIRUW� SRVVLEOH�� 7KDW� MXVW� GRHVQߞW� PDNH� VHQVH�� MXVW� OLNH� LW
ZRXOGQߞW�PDNH�VHQVH�WR�KLUH�D�FRDFK�WR�GR�WKH�KHDY\�OLIWLQJ��$�FRDFK�LV�QRW
WKHUH� WR�GR� WKH�ZRUN��EXW� WR� VKRZ�XV�KRZ� WR�XVH�RXU� WLPH�DQG�HIIRUW� LQ� WKH
PRVW� HIIHFWLYH� ZD\��:KDW� LV� VHOI�HYLGHQW� LQ� VSRUWV� ZH� DUH� RQO\� VWDUWLQJ� WR
UHDOLVH� LV� WUXH� IRU� OHDUQLQJ� DV� ZHOO�� �7KHߡ RQH� ZKR� GRHV� WKH� ZRUN� GRHV� WKH
OHDUQLQJߢ��ZULWHV�'R\OH�������������,W�LV�KDUG�WR�EHOLHYH��EXW�LQ�HGXFDWLRQ�WKDW
LV�VWLOO�D�UHYROXWLRQDU\�LGHD�
/HDUQLQJ� UHTXLUHV� HIIRUW�� EHFDXVH�ZH�KDYH� WR� WKLQN� WR�XQGHUVWDQG� DQG�ZH

QHHG�WR�DFWLYHO\�UHWULHYH�ROG�NQRZOHGJH�WR�FRQYLQFH�RXU�EUDLQV�WR�FRQQHFW�LW
ZLWK� QHZ� LGHDV� DV� FXHV�� 7R� XQGHUVWDQG� KRZ� JURXQGEUHDNLQJ� WKLV� LGHD� LV�� LW
KHOSV�WR�UHPHPEHU�KRZ�PXFK�HIIRUW�WHDFKHUV�VWLOO�SXW�LQWR�WKH�DWWHPSW�WR�PDNH
OHDUQLQJ�HDVLHU�IRU�WKHLU�VWXGHQWV�E\�SUHDUUDQJLQJ�LQIRUPDWLRQ��VRUWLQJ�LW� LQWR
PRGXOHV��FDWHJRULHV�DQG�WKHPHV��%\�GRLQJ�WKDW��WKH\�DFKLHYH�WKH�RSSRVLWH�RI
ZKDW�WKH\�LQWHQG�WR�GR��7KH\�PDNH�LW�KDUGHU�IRU�WKH�VWXGHQW�WR�OHDUQ�EHFDXVH
WKH\� VHW� HYHU\WKLQJ� XS� IRU� UHYLHZLQJ�� WDNLQJ� DZD\� WKH� RSSRUWXQLW\� WR� EXLOG
PHDQLQJIXO�FRQQHFWLRQV�DQG�WR�PDNH�VHQVH�RI�VRPHWKLQJ�E\�WUDQVODWLQJ�LW�LQWR
RQHߞV� RZQ� ODQJXDJH�� ,W� LV� OLNH� IDVW� IRRG�� ,W� LV� QHLWKHU� QXWULWLRXV� QRU� YHU\
HQMR\DEOH��LW�LV�MXVW�FRQYHQLHQW�
,W�ZRXOG�EH� VXUSULVLQJ� LI� WHDFKHUV� FKDQJHG� WKH� WRSLF� LQ� WKH�PLGGOH� RI� WKH

OHVVRQ��PRYLQJ�RQ�WR�WKH�QH[W�FKDSWHU�EHIRUH�DQ\RQH�KDG�WKH�FKDQFH�WR�UHDOO\
XQGHUVWDQG� WKH� ILUVW� RQH�� RQO\� WR� FRPH� EDFN� WR� WKH� SUHYLRXV� WRSLF� ODWHU�� ,W
ZRXOG� DOVR� EH� XQH[SHFWHG� WR� WHVW� WKH� VWXGHQWV� FRQVWDQWO\�� KDOI� RI� WKH� WLPH
DERXW� WKLQJV� WKDW� ZHUHQߞW� HYHQ� PHQWLRQHG� \HW�� %XW� DV� PXFK� DV� LW� ZRXOG
SUREDEO\�DQQR\�WKH�VWXGHQWV��ZKR�DUH�XVHG�WR�KDYLQJ�WKHLU�PDWHULDO�SUHVHQWHG
LQ�QHDW�FDWHJRULHV��LW�ZRXOG�IRUFH�WKHP�WR�PDNH�VHQVH�RI�ZKDW�WKH\�HQFRXQWHU



��DQG�WKDW�ZRXOG�PDNH�WKHP�UHDOO\�OHDUQ�LWߙ
�0DQLSXODWLRQV�VXFK�DV�YDULDWLRQ��VSDFLQJ��LQWURGXFLQJ�FRQWH[WXDO�LQWHUIHUHQFH��DQG�XVLQJ�WHVWVߡ
UDWKHU�WKDQ�SUHVHQWDWLRQV��DV�OHDUQLQJ�HYHQWV��DOO�VKDUH�WKH�SURSHUW\�WKDW�WKH\�DSSHDU�GXULQJ�WKH
OHDUQLQJ� SURFHVV� WR� LPSHGH� OHDUQLQJ�� EXW� WKH\� WKHQ� RIWHQ� HQKDQFH� OHDUQLQJ� DV�PHDVXUHG� E\
SRVW�WUDLQLQJ� WHVWV� RI� UHWHQWLRQ� DQG� WUDQVIHU�� &RQYHUVHO\�� PDQLSXODWLRQV� VXFK� DV� NHHSLQJ
FRQGLWLRQV�FRQVWDQW�DQG�SUHGLFWDEOH�DQG�PDVVLQJ�WULDOV�RQ�D�JLYHQ�WDVN�RIWHQ�DSSHDU�WR�HQKDQFH
WKH�UDWH�RI�OHDUQLQJ�GXULQJ�LQVWUXFWLRQ�RU�WUDLQLQJ��EXW�WKHQ�W\SLFDOO\�IDLO�WR�VXSSRUW�ORQJ�WHUP
UHWHQWLRQ�DQG�WUDQVIHUߢ��%MRUN�����������

:KHQ� ZH� WU\� WR� DQVZHU� D� TXHVWLRQ� EHIRUH� ZH� NQRZ� KRZ� WR�� ZH� ZLOO� ODWHU
UHPHPEHU� WKH� DQVZHU� EHWWHU�� HYHQ� LI� RXU� DWWHPSW� IDLOHG� �$UQROG� DQG
0F'HUPRWW��������,I�ZH�SXW�HIIRUW�LQWR�WKH�DWWHPSW�RI�UHWULHYLQJ�LQIRUPDWLRQ�
ZH�DUH�PXFK�PRUH� OLNHO\� WR� UHPHPEHU� LW� LQ� WKH� ORQJ� UXQ��HYHQ� LI�ZH� IDLO� WR
UHWULHYH� LW� ZLWKRXW� KHOS� LQ� WKH� HQG� �5RHGLJHU� DQG� .DUSLFNH� ������� (YHQ
ZLWKRXW�DQ\�IHHGEDFN��ZH�ZLOO�EH�EHWWHU�RII�LI�ZH�WU\�WR�UHPHPEHU�VRPHWKLQJ
RXUVHOYHV� �-DQJ�HW� DO�� �������7KH�HPSLULFDO�GDWD� LV�SUHWW\�XQDPELJXRXV��EXW
WKHVH� OHDUQLQJ� VWUDWHJLHV� GR� QRW� QHFHVVDULO\� IHHO� ULJKW�� ,QWXLWLYHO\�� PRVW
VWXGHQWV�UHVRUW�WR�FUDPPLQJ��ZKLFK�LV�MXVW�DQRWKHU�WHUP�IRU�UHDGLQJ�VRPHWKLQJ
DJDLQ�DQG�DJDLQ�LQ�D�IDLOHG�DWWHPSW�WR�OHDUQ�LW��'XQORVN\�HW�DO���������$QG�DV
PXFK�DV� UHUHDGLQJ�GRHVQߞW�KHOS�ZLWK� OHDUQLQJ�� LW�FHUWDLQO\�GRHVQߞW�KHOS�ZLWK
XQGHUVWDQGLQJ�� $GPLWWHGO\�� FUDPPLQJ� GRHV� JHW� LQIRUPDWLRQ� LQWR� \RXU� KHDG
IRU� D� VKRUW�ZKLOH� �ߙ XVXDOO\� ORQJ� HQRXJK� WR� VWD\� LQ� WKHUH� WR� SDVV� D� WHVW��%XW
FUDPPLQJ�ZRQߞW�KHOS�\RX�OHDUQ��$V�7HUU\�'R\OH�DQG�7RGG�=DNUDMVHN�SXW�LW�
R\OH�DQG�=DNUDMVHN'��ߢI�OHDUQLQJ�LV�\RXU�JRDO��FUDPPLQJ�LV�DQ�LUUDWLRQDO�DFW,ߡ
������>��@
,QVWHDG�RI� UHYLHZLQJ�D� WH[W�� \RX�FRXOG� MXVW� DV�ZHOO�SOD\�D� URXQG�RI�SLQJ�

SRQJ��,Q�IDFW��FKDQFHV�DUH�LW�ZRXOG�KHOS�\RX�PRUH�EHFDXVH�H[HUFLVH�KHOSV�WR
WUDQVIHU�LQIRUPDWLRQ�LQWR�ORQJ�WHUP�PHPRU\��FI��5DWH\��������3OXV��H[HUFLVH
UHGXFHV�VWUHVV��ZKLFK�LV�JRRG��EHFDXVH�VWUHVV�IORRGV�RXU�EUDLQV�ZLWK�KRUPRQHV
WKDW�VXSSUHVV�OHDUQLQJ�SURFHVVHV��%DUDP�HW�DO��������
,Q� VKRUW�� 3XUH� UH�YLHZLQJ� MXVW� GRHVQߞW� PDNH� DQ\� VHQVH�� QHLWKHU� IRU

XQGHUVWDQGLQJ�QRU�IRU�OHDUQLQJ��,W�LV�GHEDWDEOH�LI�ZH�HYHQ�FDQ�FDOO�LW�OHDUQLQJ�
,W�LV�QRW�VXUSULVLQJ��WKHUHIRUH��WKDW�WKH�EHVW�UHVHDUFKHG�DQG�PRVW�VXFFHVVIXO

OHDUQLQJ�PHWKRG�LV�HODERUDWLRQ��,W�LV�YHU\�VLPLODU�WR�ZKDW�ZH�GR�ZKHQ�ZH�WDNH
VPDUW�QRWHV�DQG�FRPELQH�WKHP�ZLWK�RWKHUV��ZKLFK�LV�WKH�RSSRVLWH�RI�PHUH�UH�
YLHZLQJ� �6WHLQ� HW� DO�� ������ (ODERUDWLRQ� PHDQV� QRWKLQJ� RWKHU� WKDQ� UHDOO\
WKLQNLQJ�DERXW� WKH�PHDQLQJ�RI�ZKDW�ZH� UHDG��KRZ� LW� FRXOG� LQIRUP�GLIIHUHQW



TXHVWLRQV�DQG�WRSLFV�DQG�KRZ�LW�FRXOG�EH�FRPELQHG�ZLWK�RWKHU�NQRZOHGJH��,Q
IDFWߡ��:ULWLQJ�IRU�/HDUQLQJߢ�LV�WKH�QDPH�RI�DQߡ�HODERUDWLRQ�PHWKRGߢ��*XQHO�
+DQG��DQG�3UDLQ��������%XW�WKHUH�LV�D�FDYHDW��(YHQ�WKRXJK�HODERUDWLRQ�ZRUNV
YHULILDEO\�ZHOO�IRU�GHHS�XQGHUVWDQGLQJ��LW�PLJKW�QRW�EH�WKH�EHVW�FKRLFH�LI�\RX
MXVW�ZDQW�WR�OHDUQ�LVRODWHG�HQF\FORSDHGLF�IDFWV��5LYDUG��������%XW�DV�ORQJ�DV
\RX�DUH�QRW� VWULYLQJ� IRU� D� FDUHHU� DV� D�TXL]� VKRZ�FDQGLGDWH��ZK\�ZRXOG�\RX
ZDQW�WKDW��DQ\ZD\"�7KH�VOLS�ER[�WDNHV�FDUH�RI�VWRULQJ�IDFWV�DQG�LQIRUPDWLRQ�
7KLQNLQJ�DQG�XQGHUVWDQGLQJ�LV�ZKDW�LW�FDQߞW�WDNH�RII�\RXU�VKRXOGHUV��ZKLFK�LV
ZK\� LW� PDNHV� VHQVH� WR� IRFXV� RQ� WKLV� SDUW� RI� WKH� ZRUN�� 7KDW� LW� IDFLOLWDWHV
OHDUQLQJ�DV�ZHOO�LV�D�QLFH�VLGH�HIIHFW��/XKPDQQ�DOPRVW�QHYHU�UHDG�D�WH[W�WZLFH
�+DJHQ� ������ DQG�ZDV� VWLOO� UHJDUGHG� DV� DQ� LPSUHVVLYH� FRQYHUVDWLRQ� SDUWQHU
ZKR�VHHPHG�WR�KDYH�DOO�LQIRUPDWLRQ�UHDG\�WR�KDQG�>��@
:RUNLQJ�ZLWK�WKH�VOLS�ER[��WKHUHIRUH��GRHVQߞW�PHDQ�VWRULQJ�LQIRUPDWLRQ�LQ

WKHUH�LQVWHDG�RI�LQ�\RXU�KHDG��L�H��QRW�OHDUQLQJ��2Q�WKH�FRQWUDU\��LW�IDFLOLWDWHV
UHDO��ORQJ�WHUP�OHDUQLQJ��,W�MXVW�PHDQV�QRW�FUDPPLQJ�LVRODWHG�IDFWV�LQWR�\RXU
EUDLQߙ��VRPHWKLQJ�\RX�SUREDEO\�ZRXOGQߞW�ZDQW�WR�GR�DQ\ZD\��7KH�REMHFWLRQ
WKDW� LW� WDNHV� WRR�PXFK� WLPH� WR� WDNH�QRWHV� DQG� VRUW� WKHP� LQWR� WKH� VOLS�ER[� LV
WKHUHIRUH� VKRUW�VLJKWHG��:ULWLQJ�� WDNLQJ�QRWHV� DQG� WKLQNLQJ� DERXW�KRZ� LGHDV
FRQQHFW�LV�H[DFWO\�WKH�NLQG�RI�HODERUDWLRQ�WKDW�LV�QHHGHG�WR�OHDUQ��1RW�OHDUQLQJ
IURP�ZKDW�ZH� UHDG�EHFDXVH�ZH�GRQߞW� WDNH� WKH� WLPH� WR�HODERUDWH�RQ� LW� LV� WKH
UHDO�ZDVWH�RI�WLPH�
7KHUH�LV�D�FOHDU�GLYLVLRQ�RI�ODERXU�EHWZHHQ�WKH�EUDLQ�DQG�WKH�VOLS�ER[��7KH

VOLS�ER[� WDNHV� FDUH� RI� GHWDLOV� DQG� UHIHUHQFHV� DQG� LV� D� ORQJ�WHUP� PHPRU\
UHVRXUFH� WKDW�NHHSV� LQIRUPDWLRQ�REMHFWLYHO\�XQDOWHUHG��7KDW�DOORZV� WKH�EUDLQ
WR� IRFXV� RQ� WKH� JLVW�� WKH� GHHSHU� XQGHUVWDQGLQJ� DQG� WKH� ELJJHU� SLFWXUH�� DQG
IUHHV�LW�XS�WR�EH�FUHDWLYH��%RWK�WKH�EUDLQ�DQG�WKH�VOLS�ER[�FDQ�IRFXV�RQ�ZKDW
WKH\�DUH�EHVW�DW�



������7DNH�6PDUW�1RWHV
7KH�HGXFDWLRQDO�SV\FKRORJLVW�.LUVWL�/RQND�FRPSDUHG�WKH�UHDGLQJ�DSSURDFK�RI
XQXVXDOO\� VXFFHVVIXO� GRFWRUDO� FDQGLGDWHV� DQG� VWXGHQWV�ZLWK� WKRVH�ZKR�ZHUH
PXFK�OHVV�VXFFHVVIXO��2QH�GLIIHUHQFH�VWRRG�RXW�DV�FULWLFDO��7KH�DELOLW\�WR�WKLQN
EH\RQG�WKH�JLYHQ�IUDPHV�RI�D�WH[W��/RQND����������I��
([SHULHQFHG�DFDGHPLF� UHDGHUV�XVXDOO\� UHDG�D� WH[W�ZLWK�TXHVWLRQV� LQ�PLQG

DQG�WU\�WR�UHODWH�LW�WR�RWKHU�SRVVLEOH�DSSURDFKHV��ZKLOH�LQH[SHULHQFHG�UHDGHUV
WHQG�WR�DGRSW�WKH�TXHVWLRQ�RI�D�WH[W�DQG�WKH�IUDPHV�RI�WKH�DUJXPHQW�DQG�WDNH�LW
DV�D�JLYHQ��:KDW�JRRG� UHDGHUV�FDQ�GR� LV� VSRW� WKH� OLPLWDWLRQV�RI�D�SDUWLFXODU
DSSURDFK�DQG�VHH�ZKDW�LV�QRW�PHQWLRQHG�LQ�WKH�WH[W�
(YHQ�PRUH�SUREOHPDWLF�WKDQ�VWD\LQJ�ZLWKLQ�WKH�JLYHQ�IUDPH�RI�D�WH[W�RU�DQ

DUJXPHQW�LV�WKH�LQDELOLW\�WR�LQWHUSUHW�SDUWLFXODU�LQIRUPDWLRQ�LQ�WKH�WH[W�ZLWKLQ
WKH�ELJJHU�IUDPH�RU�DUJXPHQW�RI� WKH� WH[W��(YHQ�GRFWRUDO�VWXGHQWV�VRPHWLPHV
MXVW�FROOHFW�GH�FRQWH[WXDOLVHG�TXRWHV�IURP�D�WH[Wߙ��SUREDEO\�WKH�ZRUVW�SRVVLEOH
DSSURDFK� WR� UHVHDUFK� LPDJLQDEOH�� 7KLV� PDNHV� LW� DOPRVW� LPSRVVLEOH� WR
XQGHUVWDQG� WKH� DFWXDO� PHDQLQJ� RI� LQIRUPDWLRQ�� :LWKRXW� XQGHUVWDQGLQJ
LQIRUPDWLRQ� ZLWKLQ� LWV� FRQWH[W�� LW� LV� DOVR� LPSRVVLEOH� WR� JR� EH\RQG� LW�� WR
UHIUDPH�LW�DQG�WR�WKLQN�DERXW�ZKDW�LW�FRXOG�PHDQ�IRU�DQRWKHU�TXHVWLRQ�
-HURPH�%UXQHU��D�SV\FKRORJLVW�/RQND�UHIHUV�WR��JRHV�D�VWHS�IXUWKHU�DQG�VD\V

WKDW� VFLHQWLILF� WKLQNLQJ� LV� SODLQO\� LPSRVVLEOH� LI� ZH� FDQߞW� PDQDJH� WR� WKLQN
EH\RQG�D�JLYHQ�FRQWH[W�DQG�ZH�RQO\�IRFXV�RQ�WKH�LQIRUPDWLRQ�DV�LW�LV�JLYHQ�WR
XV��%UXQHU��������TXRWHG�DIWHU�LELG���,W�LV�QRW�VXUSULVLQJ��WKHUHIRUH��WKDW�/RQND
UHFRPPHQGV� ZKDW� /XKPDQQ� UHFRPPHQGV�� :ULWLQJ� EULHI� DFFRXQWV� RQ� WKH
PDLQ�LGHDV�RI�D�WH[W�LQVWHDG�RI�FROOHFWLQJ�TXRWHV��$QG�VKH�DOVR�VWUHVVHV�WKDW�LW
LV�QR� OHVV� LPSRUWDQW� WR�GR�VRPHWKLQJ�ZLWK� WKHVH� LGHDVߙ�� WR� WKLQN�KDUG�DERXW
KRZ�WKH\�FRQQHFW�ZLWK�RWKHU�LGHDV�IURP�GLIIHUHQW�FRQWH[WV�DQG�FRXOG�LQIRUP
TXHVWLRQV� WKDW� DUH� QRW� DOUHDG\� WKH� TXHVWLRQV� RI� WKH� DXWKRU� RI� WKH� UHVSHFWLYH
WH[W�
7KLV�LV�H[DFWO\�ZKDW�ZH�GR�ZKHQ�ZH�WDNH�WKH�QH[W�VWHS��LQ�ZKLFK�ZH�ZULWH

DQG�DGG�SHUPDQHQW�QRWHV�WR�WKH�VOLS�ER[��:H�GRQߞW�MXVW�SOD\�ZLWK�LGHDV�LQ�RXU
KHDGV��EXW�GR�VRPHWKLQJ�ZLWK� WKHP�LQ�D�YHU\�FRQFUHWH�ZD\��:H�WKLQN�DERXW
ZKDW� WKH\�PHDQ�IRU�RWKHU� OLQHV�RI� WKRXJKWV�� WKHQ�ZH�ZULWH� WKLV�H[SOLFLWO\�RQ
SDSHU�DQG�FRQQHFW�WKHP�OLWHUDOO\�ZLWK�WKH�RWKHU�QRWHV�



��������0DNH�D�&DUHHU�2QH�1RWH�DW�D�7LPH
7KH� ILUVW� WLPH� RQH� IDFHV� WKH� FKDOOHQJH� RI� ZULWLQJ� D� ORQJ� WH[W�� VD\� D
GLVVHUWDWLRQ��LW�LV�SUHWW\�QRUPDO�WR�IHHO�LQWLPLGDWHG�E\�WKH�SURVSHFWLYH�RI�ILOOLQJ
D� IHZ� KXQGUHG� SDJHV�ZLWK�ZHOO�FRQFHLYHG� LGHDV�� VRXUFH�EDVHG� UHVHDUFK� DQG
FRUUHFW�UHIHUHQFHV�RQ�HYHU\�SDJH��,I�\RX�GRQߞW�IHHO�VRPH�NLQG�RI�UHVSHFW�IRU
WKLV�WDVN��WKHUH�LV�VRPHWKLQJ�ZURQJ�ZLWK�\RX��2Q�WKH�RWKHU�KDQG��PRVW�SHRSOH
IHHO� WKDW� ZULWLQJ� D� SDJH� D� GD\� �DQG� KDYLQJ� D� GD\� D� ZHHN� RII�� LV� TXLWH
PDQDJHDEOH�� QRW� UHDOLVLQJ� WKDW� WKLV� ZRXOG� PHDQ� ILQLVKLQJ� D� GRFWRUDO� WKHVLV
ZLWKLQ�D�\HDUߙ��VRPHWKLQJ�WKDW�GRHV�QRW�KDSSHQ�YHU\�RIWHQ�LQ�UHDOLW\�
7KH� WHFKQLTXH� RI� ZULWLQJ� D� FHUWDLQ� DPRXQW� HYHU\� GD\� ZDV� SHUIHFWHG� E\

$QWKRQ\�7UROORSH��RQH�RI�WKH�PRVW�SRSXODU�DQG�SURGXFWLYH�DXWKRUV�RI�WKH���WK
FHQWXU\��+H�ZRXOG�VWDUW�HYHU\�PRUQLQJ�DW������D�P��ZLWK�D�FXS�RI�FRIIHH�DQG�D
FORFN� LQ� IURQW� RI� KLP�� 7KHQ� KH� ZRXOG� ZULWH� DW� OHDVW� ���� ZRUGV� HYHU\� ��
PLQXWHV��7KLV��KH�ZULWHV� LQ�KLV�DXWRELRJUDSK\�DOORZHG�PH�WR�SURGXFH�RYHUߡ�
WHQ� SDJHV� RI� DQ� RUGLQDU\� QRYHO� YROXPH� D� GD\�� DQG� LI� NHSW� XS� WKURXJK� WHQ
PRQWKV��ZRXOG�KDYH�JLYHQ�DV�LWV�UHVXOWV�WKUHH�QRYHOV�RI�WKUHH�YROXPHV�HDFK�LQ
WKH�\HDUߢ��7UROORSH��������������$QG�WKDW��PLQG�\RX��ZDV�EHIRUH�EUHDNIDVW�
$FDGHPLF�RU�QRQILFWLRQ�WH[WV�DUH�QRW�ZULWWHQ�OLNH�WKLV�EHFDXVH�LQ�DGGLWLRQ�WR

WKH�ZULWLQJ�� WKHUH�LV� WKH�UHDGLQJ�� WKH�UHVHDUFK�� WKH�WKLQNLQJ�DQG�WKH�WLQNHULQJ
ZLWK� LGHDV�� $QG� WKH\� DOPRVW� DOZD\V� WDNH� VLJQLILFDQWO\� PRUH� WLPH� WKDQ
H[SHFWHG�� ,I� \RX� DVN� DFDGHPLF� RU� QRQILFWLRQ�ZULWHUV�� VWXGHQWV� RU� SURIHVVRUV
KRZ� PXFK� WLPH� WKH\� H[SHFW� LW� ZRXOG� WDNH� WKHP� WR� ILQLVK� D� WH[W�� WKH\
V\VWHPDWLFDOO\�XQGHUHVWLPDWH�WKH�WLPH�WKH\�QHHGߙ��HYHQ�ZKHQ�WKH\�DUH�DVNHG
WR�HVWLPDWH�WKH�WLPH�XQGHU�WKH�ZRUVW�FDVH�VFHQDULR�DQG�LI� WKH�UHDO�FRQGLWLRQV
WXUQHG� RXW� WR� EH� TXLWH� IDYRXUDEOH� �.DKQHPDQ� ������ ���II���2Q� WRS� RI� WKDW�
KDOI� RI� DOO� GRFWRUDO� WKHVHV�ZLOO� VWD\� XQILQLVKHG� IRUHYHU� �/RQND�� ������ �����
$FDGHPLF�DQG�QRQILFWLRQ�ZULWLQJ�LV�QRW�DV�SUHGLFWDEOH�DV�D�7UROORSH�QRYHO�DQG
WKH�ZRUN� LW� LQYROYHV�FHUWDLQO\�FDQߞW�EH�EURNHQ�GRZQ�WR�VRPHWKLQJ� OLNHߡ�RQH
SDJH�D�GD\ߢ�
,W� GRHV� PDNH� VHQVH� WR� EUHDN� GRZQ� WKH� ZRUN� LQWR� PDQDJHDEOH� DQG

PHDVXUDEOH�VWHSV��EXW�SDJHV�SHU�GD\�GRQߞW�ZRUN�WKDW�ZHOO�DV�D�XQLW�ZKHQ�\RX
DOVR� KDYH� WR� UHDG�� GR� UHVHDUFK� DQG� WKLQN�� %XW� HYHQ� WKRXJK� DFDGHPLF� DQG
QRQILFWLRQ�ZULWLQJ� LQYROYH�PRUH�RI�RWKHU� W\SHV�RI�ZRUN� WKDQ�ILFWLRQ�ZULWLQJ�
/XKPDQQ�PDQDJHG�WR�EHDW�7UROORSH� LQ�SURGXFWLYLW\� LI�\RX�FRXQW�KLV�DUWLFOHV
DV� ZHOO� DV� KLV� ERRNV�� /XKPDQQ� ZURWH� ��� ERRNV� DQG� KXQGUHGV� RI� DUWLFOHV�



ZKLOH�7UROORSH�ZURWH����QRYHOV�SOXV����RWKHU�ERRNV��*UDQWHG��LW�PLJKW�KDYH
VRPHWKLQJ�WR�GR�ZLWK�WKH�IDFW�WKDW�/XKPDQQ�GLG�VRPH�ZRUN�DIWHU�EUHDNIDVW�DV
ZHOO�� %XW� WKH� PDLQ� UHDVRQ� LV� WKH� VOLS�ER[�� ZKLFK� FRPSDUHV� WR� 7UROORSHߞV
WHFKQLTXH�DV�LQYHVWLQJ�ZLWK�FRPSRXQGHG�LQWHUHVW�FRPSDUHV�WR�D�SLJJ\�EDQN�
7UROORSH�LV� OLNH�D�GLOLJHQW�VDYHU�ZKR�SXWV�D� OLWWOH�VXP�WR�WKH�VLGH�HYHU\�GD\�
ZKLFK� DGGV� XS� RYHU� WLPH� WRZDUG� VRPHWKLQJ� LPSUHVVLYH�� 7KUHH� GROODUV� SXW
DVLGH� HDFK� GD\� �VD\�� RQH� WDNHRXW� FRIIHH�� DGG� XS� RYHU� WKH� \HDU� WR� D� VPDOO
YDFDWLRQ� ��������� DQG� RYHU� D� ZRUNLQJ� OLIH� WR� D� GHSRVLW� RQ� D� IODW� DV� D
SHUPDQHQW� KROLGD\� UHWUHDW�>��@� 3XWWLQJ� QRWHV� LQWR� WKH� VOLS�ER[�� KRZHYHU�� LV
OLNH�LQYHVWLQJ�DQG�UHDSLQJ�WKH�UHZDUGV�RI�FRPSRXQGHG�LQWHUHVW��ZKLFK�ZRXOG
LQ�WKLV�H[DPSOH�DOPRVW�SD\�IRU�WKH�ZKROH�IODW��>��@
$QG�OLNHZLVH��WKH�VXP�RI�WKH�VOLS�ER[�FRQWHQW�LV�ZRUWK�PXFK�PRUH�WKDQ�WKH

VXP�RI� WKH�QRWHV��0RUH�QRWHV�PHDQ�PRUH�SRVVLEOH�FRQQHFWLRQV��PRUH� LGHDV�
PRUH�V\QHUJ\�EHWZHHQ�GLIIHUHQW�SURMHFWV�DQG�WKHUHIRUH�D�PXFK�KLJKHU�GHJUHH
RI� SURGXFWLYLW\�� /XKPDQQߞV� VOLS�ER[� FRQWDLQV� DERXW� ������� QRWHV�� ZKLFK
VRXQGV�OLNH�DQ�LQFUHGLEO\�ODUJH�QXPEHU��%XW�LW�RQO\�PHDQV�WKDW�KH�ZURWH�VL[
QRWHV�D�GD\�IURP�WKH�GD\�KH�VWDUWHG�WR�ZRUN�ZLWK�KLV�VOLS�ER[�XQWLO�KH�GLHG�
,I� \RX�� E\� DQ\� FKDQFH�� GRQߞW� KDYH� WKH� DPELWLRQ� WR� FRPSHWH�ZLWK� KLP� LQ

WHUPV�RI�ERRNV�SHU�\HDU��\RX�FRXOG�VHWWOH�IRU�WKUHH�QRWHV�D�GD\�DQG�VWLOO�EXLOG
XS� D� VLJQLILFDQW� FULWLFDO� PDVV� RI� LGHDV� LQ� D� YHU\� UHDVRQDEOH� WLPH�� $QG� \RX
FRXOG� VHWWOH� IRU� OHVV� WKDQ� RQH� ERRN� HYHU\� WZHOYH� PRQWKV�� ,Q� FRQWUDVW� WR
PDQXVFULSW� SDJHV� SHU� GD\�� D� FHUWDLQ� QXPEHU� RI� QRWHV� D� GD\� LV� D� UHDVRQDEOH
JRDO� IRU� DFDGHPLF�ZULWLQJ��$QG� WKDW� LV� EHFDXVH� WDNLQJ� D� QRWH� DQG� VRUWLQJ� LW
LQWR� WKH� VOLS�ER[� FDQ� EH� GRQH� LQ� RQH� JR�� ZKLOH� ZULWLQJ� D� PDQXVFULSW� SDJH
FRXOG�LQYROYH�ZHHNV�DQG�PRQWKV�RI�SUHSDUDWLRQ�LQYROYLQJ�RWKHU�WDVNV�DV�ZHOO�
<RX�FRXOG�WKHUHIRUH�PHDVXUH�\RXU�GDLO\�SURGXFWLYLW\�E\�WKH�QXPEHU�RI�QRWHV
ZULWWHQ�

��������7KLQN�2XWVLGH�WKH�%UDLQ
7DNLQJ�OLWHUDWXUH�QRWHV�LV�D�IRUP�RI�GHOLEHUDWH�SUDFWLFH�DV�LW�JLYHV�XV�IHHGEDFN
RQ�RXU�XQGHUVWDQGLQJ�RU�ODFN�RI�LW��ZKLOH�WKH�HIIRUW�WR�SXW�LQWR�RXU�RZQ�ZRUGV
WKH�JLVW�RI�VRPHWKLQJ�LV�DW�WKH�VDPH�WLPH�WKH�EHVW�DSSURDFK�WR�XQGHUVWDQGLQJ
ZKDW�ZH�UHDG�
7DNLQJ�SHUPDQHQW� QRWHV� RI� RXU� RZQ� WKRXJKWV� LV� D� IRUP�RI� VHOI�WHVWLQJ� DV

ZHOO��GR�WKH\�VWLOO�PDNH�VHQVH�LQ�ZULWLQJ"�$UH�ZH�HYHQ�DEOH�WR�JHW�WKH�WKRXJKW



RQ�SDSHU"�'R�ZH�KDYH�WKH�UHIHUHQFHV��IDFWV�DQG�VXSSRUWLQJ�VRXUFHV�DW�KDQG"
$QG�DW�WKH�VDPH�WLPH��ZULWLQJ�LW�LV�WKH�EHVW�ZD\�WR�JHW�RXU�WKRXJKWV�LQ�RUGHU�
:ULWLQJ�KHUH��WRR��LV�QRW�FRS\LQJ��EXW�WUDQVODWLQJ��IURP�RQH�FRQWH[W�DQG�IURP
RQH�PHGLXP�LQWR�DQRWKHU���1R�ZULWWHQ�SLHFH�LV�HYHU�D�FRS\�RI�D�WKRXJKW�LQ�RXU
PLQG�
:KHQ�ZH�WDNH�SHUPDQHQW�QRWHV��LW�LV�PXFK�PRUH�D�IRUP�RI�WKLQNLQJ�ZLWKLQ

WKH�PHGLXP�RI�ZULWLQJ�DQG�LQ�GLDORJXH�ZLWK�WKH�DOUHDG\�H[LVWLQJ�QRWHV�ZLWKLQ
WKH�VOLS�ER[�WKDQ�D�SURWRFRO�RI�SUHFRQFHLYHG�LGHDV��$Q\�WKRXJKW�RI�D�FHUWDLQ
FRPSOH[LW\�UHTXLUHV�ZULWLQJ��&RKHUHQW�DUJXPHQWV�UHTXLUH� WKH� ODQJXDJH�WR�EH
IL[HG�� DQG� RQO\� LI� VRPHWKLQJ� LV� ZULWWHQ� GRZQ� LV� LW� IL[HG� HQRXJK� WR� EH
GLVFXVVHG� LQGHSHQGHQWO\� IURP� WKH� DXWKRU�� 7KH� EUDLQ� DORQH� LV� WRR� HDJHU� WR
PDNH�XV�IHHO�JRRGߙ��HYHQ�LI� LW� LV�E\�SROLWHO\� LJQRULQJ�LQFRQVLVWHQFLHV� LQ�RXU
WKLQNLQJ�� 2QO\� LQ� WKH� ZULWWHQ� IRUP� FDQ� DQ� DUJXPHQW� EH� ORRNHG� DW� ZLWK� D
FHUWDLQ�GLVWDQFHߙ��OLWHUDOO\��:H�QHHG�WKLV�GLVWDQFH�WR�WKLQN�DERXW�DQ�DUJXPHQW
��RWKHUZLVH�WKH�DUJXPHQWߙ LWVHOI�ZRXOG�RFFXS\�WKH�YHU\�PHQWDO�UHVRXUFHV�ZH
QHHG�IRU�VFUXWLQL]LQJ�LW�
$V�ZH�ZULWH�QRWHV�ZLWK�DQ�H\H� WRZDUGV�H[LVWLQJ�QRWHV��ZH� WDNH�PRUH� LQWR

DFFRXQW�WKDQ�WKH�LQIRUPDWLRQ�WKDW�LV�DOUHDG\�DYDLODEOH�LQ�RXU�LQWHUQDO�PHPRU\�
7KDW� LV� H[WUHPHO\� LPSRUWDQW�� EHFDXVH� WKH� LQWHUQDO� PHPRU\� UHWULHYHV
LQIRUPDWLRQ�QRW�LQ�D�UDWLRQDO�RU�ORJLFDO�ZD\��EXW�DFFRUGLQJ�WR�SV\FKR�ORJLFDO
UXOHV��7KH�EUDLQ�DOVR�GRHVQߞW�VWRUH�LQIRUPDWLRQ�QHXUDOO\�DQG�REMHFWLYHO\��:H
UHLQYHQW�DQG� UHZULWH�RXU�PHPRU\�HYHU\� WLPH�ZH� WU\� WR� UHWULHYH� LQIRUPDWLRQ�
7KH� EUDLQ�ZRUNV�ZLWK� UXOHV� RI� WKXPE� DQG�PDNHV� WKLQJV� ORRN� DV� LI� WKH\� ILW�
HYHQ� LI� WKH\� GRQߞW�� ,W� UHPHPEHUV� HYHQWV� WKDW� QHYHU� KDSSHQHG�� FRQQHFWV
XQUHODWHG� HSLVRGHV� WR� FRQYLQFLQJ� QDUUDWLYHV� DQG� FRPSOHWHV� LQFRPSOHWH
LPDJHV��,W�FDQQRW�KHOS�EXW�VHH�SDWWHUQV�DQG�PHDQLQJ�HYHU\ZKHUH��HYHQ�LQ�WKH
PRVW�UDQGRP�WKLQJV��FI��%\UQH���������7KH�EUDLQ��DV�.DKQHPDQ�ZULWHV��LVߡ�D
PDFKLQH�IRU�MXPSLQJ�WR�FRQFOXVLRQVߢ��.DKQHPDQ�������������$QG�D�PDFKLQH
WKDW� LV� GHVLJQHG� IRU� MXPSLQJ� WR� FRQFOXVLRQV� LV�QRW� WKH�NLQG�RI�PDFKLQH�\RX
ZDQW�WR�UHO\�RQ�ZKHQ�LW�FRPHV�WR�IDFWV�DQG�UDWLRQDOLW\ߙ��DW� OHDVW��\RX�ZRXOG
ZDQW� WR� FRXQWHUEDODQFH� LW�� /XKPDQQ� VWDWHV� DV� FOHDUO\� DV� SRVVLEOH�� LW� LV� QRW
SRVVLEOH� WR� WKLQN� V\VWHPDWLFDOO\�ZLWKRXW�ZULWLQJ� �/XKPDQQ������� �����0RVW
SHRSOH�VWLOO�WKLQN�DERXW�WKLQNLQJ�DV�D�SXUHO\�LQWHUQDO�SURFHVV��DQG�EHOLHYH�WKDW
WKH� RQO\� IXQFWLRQ� RI� WKH� SHQ� LV� WR� SXW� ILQLVKHG� WKRXJKWV� RQ� SDSHU�� 5LFKDUG
)H\QPDQ�RQFH�KDG�D�YLVLWRU�LQ�KLV�RIILFH��D�KLVWRULDQ�ZKR�ZDQWHG�WR�LQWHUYLHZ
KLP��:KHQ�KH�VSRWWHG�)H\QPDQߞV�QRWHERRNV��KH�VDLG�KRZ�GHOLJKWHG�KH�ZDV�WR



VHH�VXFKߡ�ZRQGHUIXO�UHFRUGV�RI�)H\QPDQߞV�WKLQNLQJߢ�
��1Rߡ QRߢ�� )H\QPDQ� SURWHVWHG�� �\7KHߡ DUHQߞW� D� UHFRUG� RI� P\� WKLQNLQJ

SURFHVV��7KH\�DUH�P\�WKLQNLQJ�SURFHVV��,�DFWXDOO\�GLG�WKH�ZRUN�RQ�WKH�SDSHUߢ�
WKH�ZRUN�ZDV�GRQH�LQ�\RXU�KHDG��EXW�WKH�UHFRUGߡ���WKH�KLVWRULDQ�VDLGߢ�HOO:ߡ

RI�LW�LV�VWLOO�KHUHߢ�
�V�ZRUNLQJ��<RX�KDYH�WR�ZRUN�RQ�SDSHUߞV�QRW�D�UHFRUG��QRW�UHDOO\��,Wߞ1R��LWߡ

DQG�WKLV�LV�WKH�SDSHUߢ�>��@
7KLV��REYLRXVO\��ZDV�D�YHU\�LPSRUWDQW�GLVWLQFWLRQ�WR�)H\QPDQ��PXFK�PRUH

WKDQ�MXVW�D�OLQJXLVWLF�GLIIHUHQFHߙ��DQG�IRU�D�JRRG�UHDVRQ��,W�LV�WKH�GLVWLQFWLRQ
WKDW�PDNHV�DOO�WKH�GLIIHUHQFH�ZKHQ�LW�FRPHV�WR�WKLQNLQJ�
3KLORVRSKHUV��QHXURVFLHQWLVWV��HGXFDWRUV�DQG�SV\FKRORJLVWV�OLNH�WR�GLVDJUHH

LQ� PDQ\� GLIIHUHQW� DVSHFWV� RQ� KRZ� WKH� EUDLQ� ZRUNV�� %XW� WKH\� QR� ORQJHU
GLVDJUHH�ZKHQ�LW�FRPHV�WR�WKH�QHHG�IRU�H[WHUQDO�VFDIIROGLQJ��$OPRVW�DOO�DJUHH
QRZDGD\V�WKDW�UHDO�WKLQNLQJ�UHTXLUHV�VRPH�NLQG�RI�H[WHUQDOL]DWLRQ��HVSHFLDOO\
LQ�WKH�IRUP�RI�ZULWLQJ1ߡ��RWHV�RQ�SDSHU��RU�RQ�D�FRPSXWHU�VFUHHQ�>���@�GR�QRW
PDNH� FRQWHPSRUDU\� SK\VLFV� RU� RWKHU� NLQGV� RI� LQWHOOHFWXDO� HQGHDYRXU� HDVLHU�
WKH\� PDNH� LW� SRVVLEOHߢ� LV� RQH� RI� WKH� NH\� WDNHDZD\V� LQ� D� FRQWHPSRUDU\
KDQGERRN�RI�QHXURVFLHQWLVWV��/HY\������������&RQFOXGLQJ�WKH�GLVFXVVLRQV�LQ
WKLV� ERRN��/HY\�ZULWHV�� �Q,ߡ DQ\� FDVH�� QR�PDWWHU� KRZ� LQWHUQDO� SURFHVVHV� DUH
LPSOHPHQWHG��LQVRIDU�DV�WKLQNHUV�DUH�JHQXLQHO\�FRQFHUQHG�ZLWK�ZKDW�HQDEOHV
KXPDQ� EHLQJV� WR� SHUIRUP� WKH� VSHFWDFXODU� LQWHOOHFWXDO� IHDWV� H[KLELWHG� LQ
VFLHQFH�DQG�RWKHU�DUHDV�RI�V\VWHPDWLF�HQTXLU\��DV�ZHOO�DV�LQ�WKH�DUWV��WKH\�QHHG
WR� XQGHUVWDQG� WKH� H[WHQW� WR� ZKLFK� WKH� PLQG� LV� UHOLDQW� XSRQ� H[WHUQDO
VFDIIROGLQJߢ�� �,ELG��� ,Q� RXU� V\VWHP�� WKH� VFDIIROGLQJ� LV� GRQH� H[SOLFLWO\� E\
FRQQHFWLQJ� WKH� WKRXJKWV� ZLWKLQ� WKH� H[WHUQDO� PHPRU\� RI� WKH� VOLS�ER[�
/XKPDQQ� ZULWHV�� �6RPHKRZߡ RQH� KDV� WR� PDUN� GLIIHUHQFHV�� NHHS� WUDFN� RI
GLVWLQFWLRQV�� HLWKHU� H[SOLFLWO\� RU� LPSOLFLWO\� LQ� FRQFHSWVߢ�� EHFDXVH� RQO\� LI� WKH
FRQQHFWLRQV� DUH� VRPHKRZ� IL[HG� H[WHUQDOO\� FDQ� WKH\� IXQFWLRQ� DV� PRGHOV� RU
WKHRULHV�WR�JLYH�PHDQLQJ�DQG�FRQWLQXLW\�IRU�IXUWKHU�WKLQNLQJ��/XKPDQQ�������
����
$� FRPPRQ�ZD\� WR� HPEHG� DQ� LGHD� LQWR� WKH� FRQWH[W� RI� WKH� VOLS�ER[� LV� E\

ZULWLQJ�RXW� WKH�UHDVRQV�RI� LWV� LPSRUWDQFH�IRU�\RXU�RZQ�OLQHV�RI�WKRXJKW��)RU
H[DPSOH��,�UHFHQWO\�UHDG�WKH�ERRN6ߡ�FDUFLW\��:K\�+DYLQJ�7RR�/LWWOH�0HDQV
6R� 0XFKߢ� ������� E\� 0XOODLQDWKDQ� DQG� 6KDILU�� 7KH\� LQYHVWLJDWH� KRZ� WKH
H[SHULHQFH�RI�VFDUFLW\�KDV�FRJQLWLYH�HIIHFWV�DQG�FDXVHV�FKDQJHV� LQ�GHFLVLRQ�



PDNLQJ�SURFHVVHV��7KH\�KHOS�WKH�UHDGHU�XQGHUVWDQG�ZK\�SHRSOH�ZLWK�DOPRVW
QR�WLPH�RU�PRQH\�VRPHWLPHV�GR�WKLQJV�WKDW�GRQߞW�VHHP�WR�PDNH�DQ\�VHQVH�WR
RXWVLGH� REVHUYHUV�� 3HRSOH� IDFLQJ� GHDGOLQHV� VRPHWLPHV� VZLWFK� IUDQWLFDOO\
EHWZHHQ�DOO�NLQGV�RI� WDVNV��3HRSOH�ZLWK� OLWWOH�PRQH\� VRPHWLPHV� VSHQG� LW� RQ
VHHPLQJ�OX[XULHV�OLNH�WDNH�DZD\�IRRG��)URP�WKH�RXWVLGH��LW�ZRXOG�PDNH�PRUH
VHQVH� WR�GR�RQH� WKLQJ�DW�D� WLPH��RU�EX\� IRRG� LQ�EXON�DQG�FRRN� IRU�\RXUVHOI�
7KH� ERRN� LV� LQWHUHVWLQJ�� EHFDXVH� WKH� DXWKRUV� GRQߞW� TXHVWLRQ� WKLV� EHKDYLRU
UKHWRULFDOO\� RU� HYHQ� LQ� D� MXGJHPHQWDO�ZD\�� EXW� LQYHVWLJDWH� LW� DV� D� XQLYHUVDO
KXPDQ�SKHQRPHQRQ�
,�WRRN�VRPH�OLWHUDWXUH�QRWHV�FROOHFWLQJ�UHDVRQV�KRZ�DQG�ZK\�KXPDQV�DFW�VR

YHU\�GLIIHUHQWO\�ZKHQ�WKH\�H[SHULHQFH�VFDUFLW\��7KLV�ZDV�VWHS�RQH��GRQH�ZLWK
DQ�H\H�WRZDUGV�WKH�DUJXPHQW�RI�WKH�ERRN��,�KDG�TXHVWLRQV�LQ�PLQG�OLNH��,V�WKLV
FRQYLQFLQJ"� :KDW� PHWKRGV� GR� WKH\� XVH"� :KLFK� RI� WKH� UHIHUHQFHV� DUH
IDPLOLDU"
%XW� WKH� ILUVW� TXHVWLRQ� ,� DVNHG� P\VHOI� ZKHQ� LW� FDPH� WR� ZULWLQJ� WKH� ILUVW

SHUPDQHQW� QRWH� IRU� WKH� VOLS�ER[�ZDV��:KDW� GRHV� WKLV� DOO�PHDQ� IRU�P\�RZQ
UHVHDUFK�DQG�WKH�TXHVWLRQV�,�WKLQN�DERXW�LQ�P\�VOLS�ER["�7KLV�LV�MXVW�DQRWKHU
ZD\�RI�DVNLQJ��:K\�GLG�WKH�DVSHFWV�,�ZURWH�GRZQ�FDWFK�P\�LQWHUHVW"
,I� ,� ZHUH� D� SV\FKRORJLVW�� WKLV� ERRN� ZRXOG� LQWHUHVW� PH� IRU� FRPSOHWHO\

GLIIHUHQW� UHDVRQV� WKDQ� LI� ,� ZHUH� D� SROLWLFLDQ� RU� D� GHEW� DGYLVHU�� RU� LI� ,� KDG
ERXJKW�LW�RXW�RI�SHUVRQDO�LQWHUHVW��$V�VRPHRQH�ZLWK�D�VRFLRORJLFDO�SHUVSHFWLYH
RQ�SROLWLFDO�TXHVWLRQV�DQG�DQ�LQWHUHVW�LQ�WKH�SURMHFW�RI�D�WKHRU\�RI�VRFLHW\��P\
ILUVW� QRWH� UHDGV� SODLQO\�� �\Q$ߡ FRPSUHKHQVLYH� DQDO\VLV� RI� VRFLDO� LQHTXDOLW\
PXVW� LQFOXGH� WKH� FRJQLWLYH� HIIHFWV� RI� VFDUFLW\�� &I��0XOODLQDWKDQ� DQG� 6KDILU
��7KLVߢ����� LPPHGLDWHO\� WULJJHUV� IXUWKHU� TXHVWLRQV��ZKLFK� ,� FDQ� GLVFXVV� RQ
IROORZLQJ�QRWHV��VWDUWLQJ�ZLWK�ߢ"\K:ߡ�
1RZ��,�DOUHDG\�KDYH�WZR�QRWHV�LQ�P\�VOLS�ER[��EDVHG�RQ�WKH�OLWHUDWXUH�QRWHV

,�WRRN�ZKLOH�UHDGLQJ�WKH�ERRN��EXW�ZULWWHQ�DORQJ�WKH�OLQHV�RI�P\�RZQ�WKLQNLQJ�
2QH� QRWH� VWDWHV� WKH� UHOHYDQFH� RI� WKH� ERRN� IRU� P\� RZQ� WKLQNLQJ� DQG� RQH
H[SODLQV�P\�LGHD�LQ�PRUH�GHWDLO��+HUH�,�FRXOG�GUDZ�IURP�P\�OLWHUDWXUH�QRWHV
DV� D� VRXUFH� RI� YDOXDEOH� IDFWV� DQG� LQVLJKW�� (YHQ� WKRXJK� WKH� DQVZHUV� WR� WKH
TXHVWLRQ�RI�ZK\�VFDUFLW\�LV�UHOHYDQW�WR�WKH�VWXG\�RI�VRFLDO�LQHTXDOLW\�DUH�DOO�LQ
WKH�ERRN��WKH\�DUH�QRW�MXVW�WKHUH�WR�EH�FRSLHG��7KH\�QHHG�WR�EH�PDGH�H[SOLFLW�
7KDW�PHDQV� WR� WKLQN� DERXW�KRZ� WKH� LQVLJKW� LQWR�FRJQLWLYH�HIIHFWV�RI� VFDUFLW\
DIIHFWV�WKH�DQDO\VLV�RI�VRFLDO�LQHTXDOLW\�
:KLOH�,�DP�ZULWLQJ�WKHVH�QRWHV��LW�EHFRPHV�REYLRXV�WKDW�WKH�DQVZHU�WR�WKH



TXHVWLRQ� �ߢ\ZKߡ KDV� DOUHDG\� WULJJHUHG�PRUH� IROORZ�XS� TXHVWLRQV�� OLNH�� ,VQߞW
WKLV�DOUHDG\�GLVFXVVHG�LQ�WKHRULHV�RI�VRFLDO�LQHTXDOLW\"�,I�\HV��:KR�GLVFXVVHG
LW"� ,I� QRW�� :K\� QRW"� $QG� ZKHUH� GR� ,� WXUQ� WR�� WR� ILQG� DQVZHUV� WR� WKHVH
TXHVWLRQV"�&RUUHFW��7KH�ILUVW�FKRLFH�IRU�IXUWKHU�LQTXLU\�LV�WKH�VOLS�ER[��0D\EH
WKHUH�LV�DOUHDG\�VRPHWKLQJ�RQ�VRFLDO�LQHTXDOLW\�WKDW�KHOSV�PH�WR�DQVZHU�WKHVH
TXHVWLRQV��RU�DW�OHDVW�DQ�LQGLFDWLRQ�RI�ZKHUH�WR�ORRN�
%\�VNLPPLQJ�WKURXJK�WKH�VOLS�ER[��,�PLJKW�GLVFRYHU�WKDW�WKHVH�LGHDV�FRXOG

DOVR�EH�KHOSIXO�IRU�DQRWKHU�WRSLF�,�KDYHQߞW�WKRXJKW�DERXW��2QH�H[DPSOH�LV�WKH
TXHVWLRQ� RI� SHUVRQDO� UHVSRQVLELOLW\�� ZKLFK� LV� GLVFXVVHG� RQ� WKH� H[DPSOH� RI
REHVLW\� DQG� WKH� LQIOXHQFH� RI� KRUPRQHV� DV� D� VXE�WRSLF� WR� D� SKLORVRSKLFDO
GLVFXVVLRQ� RQ� IUHH� ZLOO�� 1RQH� RI� LW� QHHGV� WR� EH� GLVFXVVHG� ULJKW� DZD\�
HVSHFLDOO\� DV�PRVW�RI� WKHVH� LGHDV�ZRXOG� UHTXLUH�PRUH� UHVHDUFK�DQG� UHDGLQJ�
%XW�WKHUH�LV�DOVR�QR�UHDVRQ�QRW�WR�ZULWH�GRZQ�WKHVH�SRVVLEOH�FRQQHFWLRQV�DQG
FRPH�EDFN� WR� WKHP�ODWHU�� LI�P\�UHVHDUFK�SRLQWV�PH�EDFN� WR� WKHP��7KH�PRUH
QRWHV� WKH� VOLS�ER[� FRQWDLQV�� WKH�PRUH� LQWHUHVWLQJ� DQG� SUROLILF� WKLV� VWHS�ZLOO
EHFRPH�DQG�WKH�PRUH�UHVHDUFK�TXHVWLRQV�ZLOO�EH�WULJJHUHG�
-XVW� E\� ZULWLQJ� GRZQ� WKHVH� TXHVWLRQV� DQG� PDNLQJ� SRVVLEOH� FRQQHFWLRQV

H[SOLFLW� LQ� ZULWLQJ� DUH� WKH� FRQFHSWV� DQG� WKHRULHV� EHLQJ� LQYHVWLJDWHG�� 7KHLU
OLPLWDWLRQV� EHFRPH� DV� YLVLEOH� DV� WKHLU� SDUWLFXODU� DQJOH� RQ� D� SUREOHP�� %\
H[SOLFLWO\�ZULWLQJ�GRZQ�KRZ�VRPHWKLQJ�FRQQHFWV�RU�OHDGV�WR�VRPHWKLQJ�HOVH�
ZH�IRUFH�RXUVHOYHV�WR�FODULI\�DQG�GLVWLQJXLVK�LGHDV�IURP�HDFK�RWKHU�

��������/HDUQ�E\�QRW�7U\LQJ
6HOHFWLRQ�LV�WKH�YHU\�NHHO�RQ�ZKLFK�RXU�PHQWDO�VKLS�LV�EXLOW��$QG�LQ�WKLV�FDVH�RI�PHPRU\�LWVߡ
XWLOLW\�LV�REYLRXV��,I�ZH�UHPHPEHUHG�HYHU\WKLQJ��ZH�VKRXOG�RQ�PRVW�RFFDVLRQV�EH�DV�LOO�RII�DV�LI
ZH�UHPHPEHUHG�QRWKLQJ��,W�ZRXOG�WDNH�DV�ORQJ�IRU�XV�WR�UHFDOO�D�VSDFH�RI�WLPH�DV�LW� WRRN�WKH
RULJLQDO� WLPH� WR� HODSVH�� DQG�ZH� VKRXOG� QHYHU� JHW� DKHDG�ZLWK� RXU� WKLQNLQJߢ�� �:LOOLDP� -DPHV
�����������

:H�KDYH�VHHQ�LQ�WKH�ILUVW�VWHS�WKDW�HODERUDWLRQ�WKURXJK�WDNLQJ�VPDUW�OLWHUDWXUH
QRWHV�LQFUHDVHV�WKH�OLNHOLKRRG�WKDW�ZH�ZLOO�UHPHPEHU�ZKDW�ZH�UHDG�LQ�WKH�ORQJ
WHUP�� %XW� WKLV� ZDV� RQO\� WKH� ILUVW� VWHS�� 7UDQVIHUULQJ� WKHVH� LGHDV� LQWR� WKH
QHWZRUN� RI� RXU� RZQ� WKRXJKWV�� RXU� ODWWLFHZRUN� RI� WKHRULHV�� FRQFHSWV� DQG
PHQWDO�PRGHOV�LQ�WKH�VOLS�ER[�EULQJV�RXU�WKLQNLQJ�WR�WKH�QH[W�OHYHO��1RZ�ZH
HODERUDWH� WKHVH� LGHDV�ZLWKLQ�GLIIHUHQW� FRQWH[WV� DQG�FRQQHFW� WKHP�ZLWK�RWKHU
LGHDV� LQ� D� GXUDEOH� IDVKLRQ�� 7KH� OLWHUDWXUH� QRWHV� DUH� JRLQJ� WR� EH� DUFKLYHG�
ZKLFK�PHDQV�WKH�LGHDV�ZRXOG�EH�ORVW�LQ�WKH�UHIHUHQFH�V\VWHP�LI�ZH�GLGQߞW�GR



VRPHWKLQJ� ZLWK� WKHP�� 7KDW� LV� ZK\� ZH� WUDQVIHU� WKHP� LQWR� RXU� H[WHUQDO
PHPRU\�� WKH� VOLS�ER[��ZLWK�ZKLFK�ZH�KDYH�DQ�RQJRLQJ�GLDORJXH�DQG�ZKHUH
WKH\�FDQ�EHFRPH�SDUW�RI�RXU�DFWLYH�VHW�RI�LGHDV�
7UDQVIHUULQJ�LGHDV�LQWR�WKH�H[WHUQDO�PHPRU\�DOVR�DOORZV�XV�WR�IRUJHW�WKHP�

$QG� HYHQ� WKRXJK� LW� VRXQGV� SDUDGR[LFDO�� IRUJHWWLQJ� DFWXDOO\� IDFLOLWDWHV� ORQJ�
WHUP�OHDUQLQJ��,W�LV�LPSRUWDQW�WR�XQGHUVWDQG�ZK\��EHFDXVH�WKHUH�DUH�VWLOO�PDQ\
VWXGHQWV�ZKR�VK\�DZD\�IURP�XVLQJ�DQ�H[WHUQDO�PHPRU\��7KH\�IHDU�WKDW�WKH\
ZRXOG� KDYH� WR� FKRRVH� EHWZHHQ� UHPHPEHULQJ� WKLQJV� LQ� WKHLU� KHDGV� �ZKLFK
ZRXOGQߞW�UHTXLUH�DQ�H[WHUQDO�PHPRU\��RU�LQ�WKH�H[WHUQDO�PHPRU\��ZKLFK�WKHQ
ZRXOG� EH� IRUJRWWHQ� LQ� WKH� LQWHUQDO� PHPRU\��� 7KDW� WKLV� LV� D� IDOVH� FKRLFH
EHFRPHV�REYLRXV�DV�VRRQ�DV�ZH�XQGHUVWDQG�KRZ�RXU�PHPRU\�WUXO\�ZRUNV�
7R�EH�DEOH�WR�UHPHPEHU�HYHU\WKLQJ�DQG�QRW�KDYLQJ�WR�UHVRUW�WR�DQ\�H[WHUQDO

PHPRU\� VRXQGV� JUHDW� LQLWLDOO\�� %XW� \RX� PLJKW� WKLQN� GLIIHUHQWO\� LI� \RX� DUH
IDPLOLDU� ZLWK� WKH� VWRU\� RI� D�PDQ�ZKR�ZDV� UHDOO\� DEOH� WR� UHPHPEHU� DOPRVW
HYHU\WKLQJ��7KH� UHSRUWHU�6RORPRQ�6KHUHVKHYVN\� �/XULMD������� LV�RQH�RI� WKH
PRVW�IDPRXV�ILJXUHV� LQ� WKH�KLVWRU\�RI�SV\FKRORJ\��:KHQ�KLV�VXSHUYLVRU�VDZ
WKDW� KH� GLGQߞW� WDNH� DQ\� QRWHV� GXULQJ� WKHLU� PHHWLQJV�� KH� ILUVW� GRXEWHG
6KHUHVKHYVN\ߞV�GHGLFDWLRQ�WR�WKH�MRE��EXW�VKRUWO\�DIWHU��LW�ZDV�UDWKHU�KLV�RZQ
VDQLW\�WKDW�KH�GRXEWHG�
:KHQ� KH� FRQIURQWHG� 6KHUHVKHYVN\� ZLWK� ZKDW� VHHPHG� WR� KLP� OLNH� OD]\

EHKDYLRXU�� 6KHUHVKHYVN\� VWDUWHG� WR� UHFRXQW� HYHU\� VLQJOH� ZRUG� WKDW� ZDV
VSRNHQ�GXULQJ�WKH�PHHWLQJ�DQG�FRQWLQXHG�WR�UHFRXQW�YHUEDWLP�DOO�WKH�PHHWLQJV
WKH\� KDG� HYHU� KDG�� +LV� FROOHDJXHV� ZHUH� DVWRQLVKHG�� EXW� WKH� SHUVRQ� PRVW
DVWRQLVKHG�ZDV� 6KHUHVKHYVN\� KLPVHOI�� ,W�ZDV� WKH� ILUVW� WLPH� KH� UHDOLVHG� WKDW
HYHU\RQH�HOVH�VHHPHG� WR�KDYH� IRUJRWWHQ�DOPRVW�HYHU\WKLQJ��(YHQ� WKRVH�ZKR
KDG� WDNHQ�QRWHV� FRXOGQߞW� UHPHPEHU� HYHQ�D� IUDFWLRQ�RI�ZKDW� VHHPHG�QRUPDO
IRU�KLP�
$OHNVDQGU� 5RPDQRYLFK� /XULD�� WKH� SV\FKRORJLVW� ZKR� VXEVHTXHQWO\� WHVWHG

KLP�LQ�DOO�FRQFHLYDEOH�ZD\V��FRXOGQߞW�ILQG�DQ\�RI�WKH�XVXDO�UHVWULFWLRQV�SHRSOH
QRUPDOO\�KDYH�LQ�WKHLU�PHPRULHV��%XW�LW�DOVR�EHFDPH�FOHDU�WKDW�WKLV�DGYDQWDJH
FDPH�DW�D�KXJH�FRVW��,W�ZDVQߞW�MXVW�WKDW�6KHUHVKHYVN\�ZDV�DEOH�WR�UHPHPEHU
VR�PXFK�� KH� KDG� WURXEOH� IRUJHWWLQJ� DQ\WKLQJ�� 7KH� LPSRUWDQW� WKLQJV� JRW� ORVW
XQGHU� D� SLOH� RI� LUUHOHYDQW� GHWDLOV� WKDW� LQYROXQWDULO\� FDPH� WR� KLV� PLQG�
$OWKRXJK�KH�ZDV�YHU\�JRRG�DW�UHPHPEHULQJ�IDFWV��6KHUHVKHYVN\�ZDV�DOPRVW
LQFDSDEOH�RI�JHWWLQJ�WKH�JLVW�RI�VRPHWKLQJ��WKH�FRQFHSWV�EHKLQG�WKH�SDUWLFXODUV
DQG�GLVWLQJXLVKLQJ�WKH�UHOHYDQW�IDFWV�IURP�PLQRU�GHWDLOV��+H�KDG�JUHDW�WURXEOH



UHODWLQJ�WR�OLWHUDWXUH�RU�SRHWU\��+H�FRXOG�UHSHDW�D�QRYHO�ZRUG�E\�ZRUG��EXW�WKH
JUHDWHU�PHDQLQJ�ZRXOG�EH�ORVW�RQ�KLP��:KLOH�5RPHR�DQG�-XOLHW�LV�IRU�PRVW�RI
XV� D� VWRU\� RI� ORYH� DQG� WUDJHG\�� IRU� KLP� LW� ZRXOG� EH� WKH� VWRU\� RI� 7ZRߡ
KRXVHKROGV�� ERWK� DOLNH� LQ� GLJQLW\�� ,Q� IDLU� 9HURQD� ZKHUH� ZH� OD\� RXU� VFHQH�
)URP� DQFLHQW� JUXGJH� EUHDN� WR� QHZ�PXWLQ\��:KHUH� FLYLO� EORRG�PDNHV� FLYLO
KDQGV�XQFOHDQߢ����,W�VKRXOG�EH�REYLRXV�WKDW�IRU�DFDGHPLF�WKLQNLQJ�DQG�ZULWLQJ�
WKH�JLIW�RI�EHLQJ�DEOH�WR�UHPHPEHU�HYHU\WKLQJ�LV�D�VHULRXV�OLDELOLW\�
7KH�VFLHQFH�RI�OHDUQLQJ�LV�VWLOO�XQGHFLGHG�RQ�WKH�TXHVWLRQ�RI�ZKHWKHU�ZH�DOO

VKDUH�6KHUHVKHYVN\ߞV�DELOLW\� WR�PHPRULVH�YLUWXDOO\�HYHU\WKLQJ�ZH�HYHU�KDYH
HQFRXQWHUHG�� EXW� DUH� RQO\� EHWWHU� DW� VXSSUHVVLQJ� LW�� $IWHU� DOO�� VRPHWLPHV�ZH
VXGGHQO\� UHPHPEHU� VFHQHV� IURP� WKH�SDVW� LQ�JUHDW� GHWDLO�� WULJJHUHG�E\� D� FXH
OLNH� WKH� VFHQW� RI� D� PDGHOHLQH� LQ� 3URXVWߞV� UHFKHUFKH�� 7KHVH� PRPHQWV� RI
LQYROXQWDU\�PHPRU\�PLJKW�EH�OLNH�VPDOO�FUDFNV�LQ�WKH�PHQWDO�EDUULHU�WKURXJK
ZKLFK�ZH�FDQ�FDWFK�D�JOLPSVH�RI�DOO�WKH�PHPRULHV�ZH�KDYH�FROOHFWHG�RYHU�RXU
OLIHWLPHV��EXW�PLJKW�QHYHU�DJDLQ�KDYH�DFFHVV�WR�
)RUJHWWLQJ��WKHQ��ZRXOG�QRW�EH�WKH�ORVV�RI�D�PHPRU\��EXW�WKH�HUHFWLRQ�RI�D

PHQWDO� EDUULHU� EHWZHHQ� WKH� FRQVFLRXV� PLQG� DQG� RXU� ORQJ�WHUP� PHPRU\�
3V\FKRORJLVWV�FDOO�WKLV�PHFKDQLVP�DFWLYH�LQKLELWLRQ��FI��0DF/HRG���������,W�LV
HDV\� WR� XQGHUVWDQG�ZKDW� LW� LV� JRRG� IRU��:LWKRXW� D� YHU\� WKRURXJK� ILOWHU�� RXU
EUDLQV� ZRXOG� FRQVWDQWO\� EH� IORRGHG� E\� PHPRULHV�� PDNLQJ� LW� LPSRVVLEOH� WR
IRFXV�RQ�DQ\WKLQJ�LQ�RXU�VXUURXQGLQJV��7KDW�LV�ZKDW�6KHUHVKHYVN\�VWUXJJOHG
ZLWK�LQ�KLV�OLIH��7KHUH�ZHUH�PRPHQW�ZKHUH�KH�WULHG�WR�EX\�DQ�LFH�FUHDP��EXW
VRPH� UDQGRP� ZRUG� RI� WKH� YHQGRU� WULJJHUHG� VXFK� DQ� HQRUPRXV� DPRXQW� RI
DVVRFLDWLRQV� DQG� PHPRULHV� WKDW� KH� ZRXOG� KDYH� WR� OHDYH� WKH� VKRS�� VR
RYHUZKHOPLQJ�ZDV�WKLV�H[SHULHQFH�
:H�DUH�YHU\�GHSHQGHQW�RQ�D�VXEFRQVFLRXV�PHFKDQLVP�WKDW�UHOLDEO\�LQKLELWV

DOPRVW�HYHU\�PHPRU\�HYHU\�PRPHQW�H[FHSW�WKH�YHU\��YHU\�IHZ�WKDW�DUH�WUXO\
KHOSIXO� LQ�D�VLWXDWLRQ��8QIRUWXQDWHO\��ZH�FDQQRW� MXVW�FRQVFLRXVO\�SOXFN�IURP
RXU� PHPRU\� ZKDW� ZH� QHHG� OLNH� IURP� D� IROGHU� LQ� DQ� DUFKLYH�� 7KDW� ZRXOG
UHTXLUH�WKH�PHPRU\�ZH�FDQ�FKRRVH�IURP�WR�EH�DOUHDG\�LQ�RXU�FRQVFLRXV�PLQG�
ZKLFK� ZRXOG� UHQGHU� WKH� PHFKDQLVP� RI� UHPHPEHULQJ� UHGXQGDQW�
5HPHPEHULQJ� LV� WKH� YHU\� PHFKDQLVP� WR� EULQJ� D� PHPRU\� EDFN� LQWR� RXU
FRQVFLRXV�PLQG��7KHUHIRUH��6KHUHVKHYVN\�PLJKW�QRW�KDYH�KDG�DQ�DELOLW\�PRVW
RI�XV�GR�QRW�SRVVHV��EXW�ODFNHG�DQ�DELOLW\�ZH�DOO�SRVVHV��7KH�DELOLW\�WR�IRUJHW
V\VWHPDWLFDOO\� �ߙ WR� LQKLELW� PRVW� LUUHOHYDQW� LQIRUPDWLRQ� IURP� EHLQJ
UHPHPEHUHG�



6KHUHVKHYVN\�ZDV� VWLOO� FDSDEOH� RI� LQKLELWLQJ� LQIRUPDWLRQ�� EXW� HYHQ� EHLQJ
PXFK� OHVV� ILQH�WXQHG� FDQ� KDYH� VHULRXV� FRQVHTXHQFHV�� %HLQJ� WRR� RIWHQ
RYHUZKHOPHG�E\�PHPRULHV��DVVRFLDWLRQV�DQG�V\QHVWKHWLF�H[SHULHQFHV�PDGH�LW
GLIILFXOW� IRU� KLP� WR� VWD\� LQ� D� MRE� DQG� HQMR\�PDQ\� RI� WKH� WKLQJV� ZH� KLJKO\
YDOXH��$ERYH� DOO�� LW�PDGH� LW� DOPRVW� LPSRVVLEOH� IRU� KLP� WR� WKLQN� LQ� DEVWUDFW
WHUPV�
5REHUW� DQG� (OL]DEHWK� /LJRQ� %MRUN� IURP� WKH� 8QLYHUVLW\� RI� &DOLIRUQLD

VXJJHVW�GLVWLQJXLVKLQJ�EHWZHHQ�WZR�GLIIHUHQW�PHDVXUHPHQWV�ZKHQ�LW�FRPHV�WR
PHPRU\��6WRUDJH�VWUHQJWK�DQG�UHWULHYDO�VWUHQJWK��%MRUN��������7KH\�VSHFXODWH
WKDW�VWRUDJH�VWUHQJWK��WKH�DELOLW\�WR�VWRUH�PHPRULHV��RQO\�EHFRPHV�JUHDWHU�RYHU
RQHߞV�OLIHWLPH��:H�DGG�PRUH�DQG�PRUH�LQIRUPDWLRQ�WR�RXU�ORQJ�WHUP�PHPRU\�
-XVW� E\� ORRNLQJ� DW� WKH� SK\VLFDO� FDSDFLW\� RI� RXU� EUDLQV��ZH� FDQ� VHH� WKDW�ZH
FRXOG�LQGHHG�SUREDEO\�VWRUH�D�OLIHWLPH�DQG�D�ELW�RI�GHWDLOHG�H[SHULHQFHV�LQ�LW
�&DUH\�����������
,W�LV�GLIILFXOW��LI�QRW�LPSRVVLEOH��WR�YHULI\�WKLV�FODLP��EXW�LW�GRHV�PDNH�VHQVH

WR� VKLIW� WKH� DWWHQWLRQ� IURP� VWRUDJH� VWUHQJWK� WR� UHWULHYDO� VWUHQJWK�� /HDUQLQJ
ZRXOG� EH� QRW� VR� PXFK� DERXW� VDYLQJ� LQIRUPDWLRQ�� OLNH� RQ� D� KDUG� GLVN�� EXW
DERXW� EXLOGLQJ� FRQQHFWLRQV� DQG� EULGJHV� EHWZHHQ� SLHFHV� RI� LQIRUPDWLRQ� WR
FLUFXPYHQW�WKH�LQKLELWLRQ�PHFKDQLVP�LQ�WKH�ULJKW�PRPHQW��,W�LV�DERXW�PDNLQJ
VXUH�WKDW�WKH�ULJKWߡ�FXHVߢ�WULJJHU�WKH�ULJKW�PHPRU\��DERXW�KRZ�ZH�FDQ�WKLQN
VWUDWHJLFDOO\�WR�UHPHPEHU�WKH�PRVW�XVHIXO�LQIRUPDWLRQ�ZKHQ�ZH�QHHG�LW�
7KLV� LV� IDU� IURP�VHOI�HYLGHQW�� ,I�ZH� ORRN�DW� WKH�FXUUHQW�VWDWH�RI�HGXFDWLRQ�

HVSHFLDOO\�WKH�OHDUQLQJ�VWUDWHJLHV�PRVW�VWXGHQWV�HPSOR\��ZH�VHH�WKDW�WKH�YDVW
PDMRULW\�RI�DOO�OHDUQLQJ�VWLOO�DLPV�WR�LPSURYHߡ�VWRUDJH�VWUHQJWKߢ��HYHQ�WKRXJK
LW�FDQQRW�EH�LPSURYHG��,W�LV�VWLOO�PRVWO\�DERXW�UHPHPEHULQJ�LVRODWHG�IDFWV�DQG
QRW�VR�PXFK�DERXW�EXLOGLQJ�FRQQHFWLRQV��7KLV�LV�ZKDW�OHDUQLQJ�SV\FKRORJLVWV
KDYH� ULJKWIXOO\� JLYHQ� WKH� GHURJDWLYH� WHUP� �ߢ�FUDPPLQJߡ WKH� DWWHPSW� WR
UHLQIRUFH� DQG� VROLGLI\� LQIRUPDWLRQ� LQ� WKH� EUDLQ� E\� UHSHWLWLRQ�� ,W� LV� EDVLFDOO\
KDPPHULQJ�IDFWV� LQWR� WKH�EUDLQ�DV� LI� WKH\�ZHUH�FDUYLQJV�RQ�DQ�DQFLHQW�VWRQH
WDEOHW�� 8VLQJ� IDQF\� ZRUGV� DQG� GHVFULELQJ� LW� DV� D� �VWUHQJWKHQLQJߡ RI� WKH
FRQQHFWLRQV� EHWZHHQ� QHXURQVߢ� GRHV� QRW� FKDQJH� WKH� IDFW� WKDW� WKLV� DWWHPSW� LV
IXWLOH�
,I� ZH� LQVWHDG� IRFXV� RQ� �UHWULHYDOߡ VWUHQJWKߢ�� ZH� LQVWDQWO\� VWDUW� WR� WKLQN

VWUDWHJLFDOO\�DERXW�ZKDW�NLQG�RI�FXHV�VKRXOG�WULJJHU�WKH�UHWULHYDO�RI�D�PHPRU\�
7KHUH�DUH�QR�QDWXUDO�FXHV��(YHU\�SLHFH�RI�LQIRUPDWLRQ�FDQ�EHFRPH�WKH�WULJJHU
IRU�DQRWKHU�SLHFH�RI�LQIRUPDWLRQ��7KHVH�FDQ�EH�DVVRFLDWLRQV�OLNH�WKH�VFHQW�RI�D



VZHHW�� DV� WKH� PDGHOHLQH� WULJJHUHG� FKLOGKRRG� PHPRULHV� IRU� 3URXVW�� EXW� WKLV
NLQG� RI� IODVKEDFN� LV� FDOOHG� �\LQYROXQWDUߡ PHPRU\ߢ� IRU� D� UHDVRQ�� ZH� FDQߞW
UHWULHYH� LW� RQ� SXUSRVH�� 7KHQ� WKHUH� DUH� WKH� DFFLGHQWDO� FXHV� WKDW� EHFRPH
DWWDFKHG�WR�LQIRUPDWLRQ�ZKHQ�ZH�OHDUQ�VRPHWKLQJ�LQ�D�SDUWLFXODU�HQYLURQPHQW�
,W�LV��IRU�H[DPSOH��HDVLHU�WR�UHPHPEHU�VRPHWKLQJ�ZH�KDYH�OHDUQHG�LQ�VFKRRO�LI
ZH�DUH�WHVWHG�IRU�LW�LQ�WKH�VDPH�URRP�ZLWK�WKH�VDPH�QRLVH�LQ�WKH�EDFNJURXQG
�%MRUN������������/LNHZLVH��VRPHWLPHV�LW�LV�GLIILFXOW�WR�UHPHPEHU�VRPHWKLQJ
IURP�VFKRRO�ZKHQ�ZH�DUH�QRW�VLWWLQJ�LQ�WKH�FODVVURRP�ZKHUH�ZH�OHDUQHG�LW�
2EYLRXVO\��ZH�GRQߞW�ZDQW�WR�KDYH�WR�UHO\�RQ�FXHV�LQ�WKH�HQYLURQPHQW��7KLV

LV�QRW�RQO\�LPSUDFWLFDO��EXW�KLJKO\�PLVOHDGLQJ��,I�ZH�WHVW�RXUVHOYHV�UHSHDWHGO\
LQ�WKH�VDPH�FRQWH[W�DQG�HQYLURQPHQW�LQ�ZKLFK�ZH�KDYH�OHDUQHG�VRPHWKLQJ��LW
ZRXOG�PDNH�XV�RYHUFRQILGHQW�LQ�WHUPV�RI�OHDUQLQJ�VXFFHVV��EHFDXVH�ZH�ZRXOG
QRW�EH�DEOH� WR�GLVFRXQW� WKH�HQYLURQPHQWDO�FXHV� WKDW�SUREDEO\�ZRQߞW�H[LVW� LQ
WKH�FRQWH[W�LQ�ZKLFK�ZH�ZDQW�WR�UHPHPEHU�ZKDW�ZH�OHDUQHG�
:KDW� GRHV� KHOS� IRU� WUXH�� XVHIXO� OHDUQLQJ� LV� WR� FRQQHFW� D� SLHFH� RI

LQIRUPDWLRQ�WR�DV�PDQ\�PHDQLQJIXO�FRQWH[WV�DV�SRVVLEOH��ZKLFK�LV�ZKDW�ZH�GR
ZKHQ�ZH� FRQQHFW� RXU� QRWHV� LQ� WKH� VOLS�ER[�ZLWK� RWKHU� QRWHV��0DNLQJ� WKHVH
FRQQHFWLRQV� GHOLEHUDWHO\� PHDQV� EXLOGLQJ� XS� D� VHOI�VXSSRUWLQJ� QHWZRUN� RI
LQWHUFRQQHFWHG�LGHDV�DQG�IDFWV�WKDW�ZRUN�UHFLSURFDOO\�DV�FXHV�IRU�HDFK�RWKHU�
0LVWDNLQJ� OHDUQLQJ� ZLWK� FUDPPLQJ� LV� VWLOO� YHU\� PXFK� LQJUDLQHG� LQ� RXU

HGXFDWLRQDO� FXOWXUH��:KHQ�+HUPDQQ� (EELQJKDXV�� WKH� JRGIDWKHU� RI� OHDUQLQJ
WKHRU\�� WULHG� WR� XQGHUVWDQG� WKH� EDVLFV� RI� OHDUQLQJ� DQG� PHDVXULQJ� OHDUQLQJ
SURJUHVV�� KH� GHOLEHUDWHO\� XVHG�PHDQLQJOHVV� ELWV� RI� LQIRUPDWLRQ� OLNH� UDQGRP
OHWWHU�FRPELQDWLRQV�DQG�PDGH�VXUH�WKH\�ERUH�QR�DFFLGHQWDO�PHDQLQJ��)URP�KLV
XQGHUVWDQGLQJ��PHDQLQJ�ZRXOG�GLVWUDFW�IURP�WKH�DFWXDO�OHDUQLQJ�SURFHVV��%XW
KH� GLGQߞW� UHDOLVH� WKDW� KH� ZDV� VWULSSLQJ� WKH� OHDUQLQJ� SURFHVV� IURP� WKH� YHU\
WKLQJ�WKDW�LV�OHDUQLQJ��ZKLFK�LV�PDNLQJ�PHDQLQJIXO�FRQQHFWLRQV�
)URP� WKH� VWDQGSRLQW� RI� HYROXWLRQ�� LW� PDNHV� VHQVH� WKDW� RXU� EUDLQV� KDYH� D

EXLOW�LQ� SUHIHUHQFH� WR� OHDUQ� PHDQLQJIXO� LQIRUPDWLRQ� DQG� D� GLVUHJDUG� IRU
PHDQLQJOHVV� OHWWHU� FRPELQDWLRQV�� %XW� (EELQJKDXV� ODLG� WKH� IRXQGDWLRQ� IRU� D
ORQJ�ODVWLQJ� DQG� LQIOXHQWLDO� WUDGLWLRQ� RI� OHDUQLQJ� WKHRULHV� WKDW� VHSDUDWHV
XQGHUVWDQGLQJ�IURP�OHDUQLQJ�
2XU�IDVFLQDWLRQ�ZLWK�PHPRU\�DUWLVWV�FDQ�DOVR�EH�H[SODLQHG�E\�WKLV�WUDGLWLRQ�

7KHUH� LV� QRWKLQJ� LQWHUHVWLQJ� DERXW� WKH� FDSDELOLW\� RI� D� QRUPDO� SHUVRQ� WR
UHPHPEHU�WKRXVDQGV�RI�ZRUGV��FRXQWOHVV�IDFWV��QXPHURXV�VXEMHFWV��WKH�QDPHV
RI�FHOHEULWLHV��IULHQGV��IDPLO\�PHPEHUV�DQG�FROOHDJXHV�RYHU�D�ORQJ�SHULRG�RI



WLPH�� %XW� ZKHQ� VRPHRQH� LV� DEOH� WR� UHPHPEHU� D� VHULHV� RI� WZHQW\� RU� WKLUW\
VHHPLQJO\�PHDQLQJOHVV� ELWV� RI� LQIRUPDWLRQ� DOPRVW� LQVWDQWO\�� LW� IDVFLQDWHV� XV
DQG�UHPLQGV�XV�RI�RXU�VWUXJJOHV�DW�VFKRRO�
7KH� WULFN�� RI� FRXUVH�� LV� QRW� WR� OHDUQ� OLNH� (EELQJKDXV� WKRXJKW� ZH� ZRXOG

OHDUQ�� E\� EDQJLQJ� WKH� LQIRUPDWLRQ� LQWR� RXU� KHDGV�� 0HPRU\� DUWLVWV� LQVWHDG
DWWDFK�PHDQLQJ�WR� LQIRUPDWLRQ�DQG�FRQQHFW� LW� WR�DOUHDG\�NQRZQ�QHWZRUNV�RI
FRQQHFWLRQV�LQ�D�PHDQLQJIXO�ZD\��2QH�SLHFH�RI�LQIRUPDWLRQ�FDQ�EHFRPH�WKH
FXH�IRU�DQRWKHU�DQG�VWULQJV�RU�QHWZRUNV�RI�FXHV�FDQ�EH�EXLOW��7KRVH�NLQGV�RI
PHPRU\�WHFKQLTXHV�DUH�JUHDW�LQ�FDVH�\RX�QHHG�WR�OHDUQ�LQIRUPDWLRQ�WKDW�EHDUV
QR� PHDQLQJ� LQ� LWVHOI� RU� KDV� QR� ORJLFDO� RU� PHDQLQJIXO� FRQQHFWLRQ� WR� RWKHU
WKLQJV�\RX�DOUHDG\�NQRZ��%XW�ZK\�ZRXOG�\RX�ZDQW� WR� OHDUQ�VRPHWKLQJ� OLNH
WKDWߙ��H[FHSW�ZKHQ�\RX�KDSSHQ�WR�EH�D�PHPRU\�DUWLVW"
0HPRU\� WHFKQLTXHV� DUH� WKH� IL[� IRU� D� UDWKHU� DUWLILFLDO� VLWXDWLRQ�� :KHQ� LW

FRPHV�WR�DFDGHPLF�ZULWLQJ��ZH�GRQ
W�KDYH�WKH�QHHG�IRU� WKLV� WULFN��DV�ZH�FDQ
FKRRVH� WR� EXLOG� DQG� WKLQN� H[FOXVLYHO\�ZLWKLQ�PHDQLQJIXO� FRQWH[WV��$EVWUDFW
LQIRUPDWLRQ� OLNH�ELEOLRJUDSKLF� UHIHUHQFHV�FDQ�EH�VWRUHG�H[WHUQDOO\ߙ�� WKHUH� LV
QR�EHQHILW�LQ�NQRZLQJ�WKHP�E\�KHDUW��(YHU\WKLQJ�HOVH�EHWWHU�EHDU�PHDQLQJ�
7KH� FKDOOHQJH� RI�ZULWLQJ� DV�ZHOO� DV� OHDUQLQJ� LV� WKHUHIRUH� QRW� VR�PXFK� WR

OHDUQ��EXW�WR�XQGHUVWDQG��DV�ZH�ZLOO�DOUHDG\�KDYH�OHDUQHG�ZKDW�ZH�XQGHUVWDQG�
7KH� SUREOHP� LV� WKDW� WKH� PHDQLQJ� RI� VRPHWKLQJ� LV� QRW� DOZD\V� REYLRXV� DQG
QHHGV�WR�EH�H[SORUHG��7KDW�LV�ZK\�ZH�QHHG�WR�HODERUDWH�RQ�LW��%XW�HODERUDWLRQ
LV� QRWKLQJ� PRUH� WKDQ� FRQQHFWLQJ� LQIRUPDWLRQ� WR� RWKHU� LQIRUPDWLRQ� LQ� D
PHDQLQJIXO�ZD\��7KH�ILUVW�VWHS�RI�HODERUDWLRQ�LV�WR�WKLQN�HQRXJK�DERXW�D�SLHFH
RI� LQIRUPDWLRQ�VR�ZH�DUH�DEOH� WR�ZULWH�DERXW� LW��7KH�VHFRQG�VWHS� LV� WR� WKLQN
DERXW�ZKDW�LW�PHDQV�IRU�RWKHU�FRQWH[WV�DV�ZHOO�
7KLV� LV� QRW� VR� GLIIHUHQW� IURP� ZKHQ� HODERUDWLRQ� LV� UHFRPPHQGHG� DV� D

�V$�ߢ�OHDUQLQJ�PHWKRGߡ D�PHWKRG�� LW� KDV� EHHQ� SURYHQ� WR� EH�PRUH� VXFFHVVIXO
WKDQ�DQ\�RWKHU� DSSURDFK� �0F'DQLHO� DQG�'RQQHOO\��������7KLV� LV�QRW� D�QHZ
LQVLJKW��HLWKHU��$IWHU�ORRNLQJ�DW�YDULRXV�VWXGLHV�IURP�WKH�����V�XQWLO�WKH�HDUO\
����V��%DUU\�6��6WHLQ�HW�DO��VXPPDULVHV�7KH�UHVXOWV�RI�VHYHUDO�UHFHQW�VWXGLHVߡ�
VXSSRUW� WKH� K\SRWKHVLV� WKDW� UHWHQWLRQ� LV� IDFLOLWDWHG� E\� DFTXLVLWLRQ� FRQGLWLRQV
WKDW� SURPSW� SHRSOH� WR� HODERUDWH� LQIRUPDWLRQ� LQ� D� ZD\� WKDW� LQFUHDVHV� WKH
GLVWLQFWLYHQHVV�RI�WKHLU�PHPRU\�UHSUHVHQWDWLRQVߢ���6WHLQ�HW�DO������������
6WHLQ� HW� DO�� LOOXVWUDWH� KRZ� FRPPRQVHQVLFDO� WKLV� LV� RQ� WKH� H[DPSOH� RI� D

ELRORJ\� QRYLFH�ZKR� OHDUQV� WKH� GLIIHUHQFH� EHWZHHQ� YHLQV� DQG� DUWHULHV�� @KH<ߡ
PD\� ILQG� LW� GLIILFXOW� DW� ILUVW� WR� XQGHUVWDQG� DQG� UHPHPEHU� WKDW� DUWHULHV� KDYH



WKLFN�ZDOOV��DUH�HODVWLF��DQG�GR�QRW�KDYH�YDOYHV��ZKHUHDV�YHLQV�DUH�OHVV�HODVWLF�
KDYH�WKLQQHU�ZDOOV��DQG�KDYH�YDOYHVߢ��LELG����%XW�E\�HODERUDWLQJ�D�OLWWOH�ELW�RQ
WKLV�GLIIHUHQFH�DQG�DVNLQJ� WKH� ULJKW�TXHVWLRQV�� OLNH� �ߢ"\ZKߡ WKH� VWXGHQWV� FDQ
FRQQHFW� WKLV� NQRZOHGJH� ZLWK� SULRU� NQRZOHGJH�� OLNH� WKHLU� XQGHUVWDQGLQJ� RI
SUHVVXUH�DQG�WKH�IXQFWLRQ�RI� WKH�KHDUW��-XVW�E\�PDNLQJ�WKH�FRQQHFWLRQ�WR�WKH
FRPPRQ� NQRZOHGJH� WKDW� WKH� KHDUW� SUHVVHV� WKH� EORRG� LQWR� WKH� DUWHULHV�� WKH\
LPPHGLDWHO\� NQRZ� WKDW� WKHVH� ZDOOV� QHHG� WR� VXVWDLQ� PRUH� SUHVVXUH�� ZKLFK
PHDQV� WKH\�QHHG� WR�EH� WKLFNHU� WKDQ�YHLQV�� LQ�ZKLFK� WKH�EORRG�IORZV�EDFN� WR
WKH�KHDUW�ZLWK� OHVV�SUHVVXUH��$QG��RI�FRXUVH�� WKLV�PDNHV�YDOYHV�QHFHVVDU\� WR
NHHS� WKH� EORRG� IURP� IORZLQJ� EDFN�� 2QFH� XQGHUVWRRG�� WKH� DWWULEXWHV� DQG
GLIIHUHQFHV�DUH�DOPRVW�LPSRVVLEOH�WR�GLVHQWDQJOH�IURP�WKH�NQRZOHGJH�RI�YHLQV
DQG�DUWHULHV�
/HDUQHG� ULJKW��ZKLFK�PHDQV�XQGHUVWDQGLQJ��ZKLFK�PHDQV�FRQQHFWLQJ� LQ� D

PHDQLQJIXO� ZD\� WR� SUHYLRXV� NQRZOHGJH�� LQIRUPDWLRQ� DOPRVW� FDQQRW� EH
IRUJRWWHQ�DQ\PRUH�DQG�ZLOO�EH�UHOLDEO\�UHWULHYHG�LI�WULJJHUHG�E\�WKH�ULJKW�FXHV�
0RUHRYHU�� WKLV� QHZ� OHDUQHG� NQRZOHGJH� FDQ� SURYLGH� PRUH� SRVVLEOH
FRQQHFWLRQV� IRU� QHZ� LQIRUPDWLRQ�� ,I� \RX� IRFXV� \RXU� WLPH� DQG� HQHUJ\� RQ
XQGHUVWDQGLQJ�� \RX� FDQQRW� KHOS� EXW� OHDUQ�� %XW� LI� \RX� IRFXV� \RXU� WLPH� DQG
HQHUJ\� RQ� OHDUQLQJ� ZLWKRXW� WU\LQJ� WR� XQGHUVWDQG�� \RX� ZLOO� QRW� RQO\� QRW
XQGHUVWDQG��EXW�DOVR�SUREDEO\�QRW�OHDUQ��$QG�WKH�HIIHFWV�DUH�FXPXODWLYH�
7KHUH�LV�D�UHDVRQ�ZK\�WKH�EHVW�VFLHQWLVWV�DUH�DOVR�RIWHQ�YHU\�JRRG�WHDFKHUV�

)RU� VRPHRQH� OLNH� 5LFKDUG� )H\QPDQ�� HYHU\WKLQJ� ZDV� DERXW� XQGHUVWDQGLQJ�
UHJDUGOHVV� RI� ZKHWKHU� KH� ZDV� GRLQJ� UHVHDUFK� RU� WHDFKLQJ�� +LV� IDPRXV
)H\QPDQ�GLDJUDPV�DUH�SULPDULO\�WRROV�WR�PDNH�XQGHUVWDQGLQJ�HDVLHU�DQG�KLV
OHFWXUHV�DUH�IDPRXV�EHFDXVH�WKH\�KHOS�VWXGHQWV�WR�UHDOO\�XQGHUVWDQG�SK\VLFV�
,W� LV� QRW� VXUSULVLQJ�� WKHUHIRUH�� WKDW� KH� ZDV� SDVVLRQDWH� DERXW� FKDOOHQJLQJ
WUDGLWLRQDO� HGXFDWLRQ�PHWKRGV�� +H� FRXOGQߞW� VWDQG� WH[WERRNV� IXOO� RI� SVHXGR�
H[SODQDWLRQV��)H\QPDQ�������DQG�WHDFKHUV�ZKR�WULHG�WR�PDNH�OHDUQLQJ�HDVLHU
IRU� VWXGHQWV� E\� XVLQJ� DUWLILFLDO� �ߢUHDO�OLIHߡ H[DPSOHV� LQVWHDG� RI� XVLQJ� WKHLU
DFWXDO�SULRU�XQGHUVWDQGLQJ�DV�D�FRQQHFWLRQ�SRLQW��)H\QPDQ�������
:ULWLQJ�QRWHV�DQG�VRUWLQJ� WKHP� LQWR� WKH�VOLS�ER[� LV�QRWKLQJ�RWKHU� WKDQ�DQ

DWWHPSW� WR�XQGHUVWDQG� WKH�ZLGHU�PHDQLQJ�RI�VRPHWKLQJ��7KH�VOLS�ER[� IRUFHV
XV� WR�DVN�QXPHURXV�HODERUDWLQJ�TXHVWLRQV��:KDW�GRHV� LW�PHDQ"�+RZ�GRHV� LW
FRQQHFW� WRߨ��"�:KDW� LV� WKH�GLIIHUHQFH�EHWZHHQߨ��"�:KDW� LV� LW� VLPLODU� WR"
7KDW� WKH� VOLS�ER[� LV� QRW� VRUWHG� E\� WRSLFV� LV� WKH� SUHFRQGLWLRQ� IRU� DFWLYHO\
EXLOGLQJ� FRQQHFWLRQV� EHWZHHQ� QRWHV�� &RQQHFWLRQV� FDQ� EH� PDGH� EHWZHHQ



KHWHURJHQHRXV�QRWHVߙ��DV�ORQJ�DV�WKH�FRQQHFWLRQ�PDNHV�VHQVH��7KLV�LV�WKH�EHVW
DQWLGRWH�WR�WKH�LPSHGLQJ�ZD\�PRVW�LQIRUPDWLRQ�LV�JLYHQ�WR�XV�LQ�RXU�OHDUQLQJ
LQVWLWXWLRQV��0RVW�RIWHQ��LW�FRPHV�LQ�PRGXODU�IRUP��VRUWHG�E\�WRSLF��VHSDUDWHG
E\�GLVFLSOLQHV�DQG�JHQHUDOO\�LVRODWHG�IURP�RWKHU�LQIRUPDWLRQ��7KH�VOLS�ER[�LV
IRUFLQJ�XV� WR�GR� WKH�H[DFW�RSSRVLWH��7R�HODERUDWH�� WR�XQGHUVWDQG�� WR�FRQQHFW
DQG�WKHUHIRUH�WR�OHDUQ�VHULRXVO\�
7KH� IDFW� WKDW� WRR�PXFK�RUGHU� FDQ� LPSHGH� OHDUQLQJ�KDV� EHFRPH�PRUH� DQG

PRUH�NQRZQ��&DUH\��������&RQYHUVHO\��ZH�NQRZ�WKDW�WKH�GHOLEHUDWH�FUHDWLRQ
RI� YDULDWLRQV� DQG� FRQWUDVWV� FDQ� IDFLOLWDWH� OHDUQLQJ�� 1DWH� .RUQHOO� DQG� %MRUN
VKRZHG� WKLV� ZKHQ� WKH\� H[SHULPHQWDOO\� WDXJKW� VWXGHQWV� GLIIHUHQW� DUW� VW\OHV�
)LUVW��WKH\�XVHG�WKH�WUDGLWLRQDO�DSSURDFK�RI�VKRZLQJ�VWXGHQWV�RQH�DUW�VW\OH�DW�D
WLPH� XVLQJ� GLIIHUHQW� SDLQWLQJV�� 7KHQ�� WKH\� GHOLEHUDWHO\�PL[HG� XS� WKH� VW\OHV
DQG�VKXIIOHG�WKH�SDLQWLQJV�DURXQG��7KH�VWXGHQWV�ZKR�ZHUH�SUHVHQWHG�SDLQWLQJV
IURP�GLIIHUHQW�VW\OHV�LQ�QR�SDUWLFXODU�RUGHU�OHDUQHG�WR�GLVWLQJXLVK�VW\OHV�IDVWHU
DQG� ZHUH� DOVR� PXFK� PRUH� VXFFHVVIXO� DW� PDWFKLQJ� SDLQWLQJV� WR� VW\OHV� DQG
DUWLVWV� WKH\� KDG� QHYHU� VHHQ� EHIRUH�� 7KLV� VKRZV� WKDW� HODERUDWLQJ� RQ� WKH
GLIIHUHQFHV�DQG�VLPLODULWLHV�RI�QRWHV�LQVWHDG�RI�VRUWLQJ�WKHP�E\�WRSLF�QRW�RQO\
IDFLOLWDWHV�OHDUQLQJ��EXW�IDFLOLWDWHV�WKH�DELOLW\�WR�FDWHJRULVH�DQG�FUHDWH�VHQVLEOH
FODVVLILFDWLRQV�

��������$GGLQJ�3HUPDQHQW�1RWHV�WR�WKH�6OLS�%R[
7KH�QH[W�VWHS�DIWHU�ZULWLQJ�WKH�SHUPDQHQW�QRWHV�LV�WR�DGG�WKHP�WR�WKH�VOLS�ER[�
������$GG�D�QRWH�WR�WKH�VOLS�ER[�HLWKHU�EHKLQG�WKH�QRWH�\RX�GLUHFWO\�UHIHU�WR�RU�
LI�\RX�GR�QRW�IROORZ�XS�RQ�D�VSHFLILF�QRWH��MXVW�EHKLQG�WKH�ODVW�QRWH�LQ�WKH
VOLS�ER[�� 1XPEHU� LW� FRQVHFXWLYHO\�� 7KH� =HWWHONDVWHQ� QXPEHUV� WKH� QRWHV
DXWRPDWLFDOO\1ߡ��HZ�QRWHߢ�ZLOO�MXVW�DGG�D�QRWH�ZLWK�D�QHZ�QXPEHU��,I�\RX
FOLFN� �1HZߡ QRWH� VHTXHQFHߢ�� WKH� QHZ� QRWH�ZLOO� EH� UHJLVWHUHG� DW� WKH� VDPH
WLPH�DV� WKH�QRWH� WKDW� IROORZV� WKH�QRWH�FXUUHQWO\�DFWLYH�RQ� WKH� VFUHHQ��%XW
\RX� FDQ� DOZD\V� DGG� QRWHV� �ߢEHKLQGߡ RWKHU� QRWHV� DQ\WLPH� ODWHU�� (DFK� QRWH
FDQ� IROORZ� PXOWLSOH� RWKHU� QRWHV� DQG� WKHUHIRUH� EH� SDUW� RI� GLIIHUHQW� QRWH
VHTXHQFHV�

������$GG�OLQNV�WR�RWKHU�QRWHV�RU�OLQNV�RQ�RWKHU�QRWHV�WR�\RXU�QHZ�QRWH�
��� � � �0DNH�VXUH� LW�FDQ�EH�IRXQG�IURP�WKH� LQGH[��DGG�DQ�HQWU\� LQ� WKH� LQGH[� LI
QHFHVVDU\�RU�UHIHU�WR�LW�IURP�D�QRWH�WKDW�LV�FRQQHFWHG�WR�WKH�LQGH[�



������%XLOG�D�/DWWLFHZRUN�RI�0HQWDO�0RGHOV



������'HYHORS�,GHDV
�YHU\�QRWH�LV�MXVW�DQ�HOHPHQW�LQ�WKH�QHWZRUN�RI�UHIHUHQFHV�DQG�EDFN�UHIHUHQFHV�LQ�WKH�V\VWHP)ߡ
IURP�ZKLFK�LW�JDLQV�LWV�TXDOLW\ߢ���/XKPDQQ������

,GHDOO\�� QHZ� QRWHV� DUH� ZULWWHQ� ZLWK� H[SOLFLW� UHIHUHQFH� WR� DOUHDG\� H[LVWLQJ
QRWHV�� 2EYLRXVO\�� WKLV� LV� QRW� DOZD\V� SRVVLEOH�� HVSHFLDOO\� LQ� WKH� EHJLQQLQJ
ZKHQ�WKH�VOLS�ER[�LV�VWLOO�LQ�LWV�LQIDQF\��EXW�LW�ZLOO�YHU\�VRRQ�EHFRPH�WKH�ILUVW
RSWLRQ�PRVW�RI�WKH�WLPH��7KHQ�\RX�FDQ�SXW�WKH�QHZ�QRWHߡ�EHKLQGߢ�DQ�H[LVWLQJ�
UHODWHG�QRWH�VWUDLJKW�DZD\��/XKPDQQ��ZRUNLQJ�ZLWK�SHQ�DQG�SDSHU��ZRXOG�SXW
D�QRWH�EHKLQG�DQ�H[LVWLQJ�RQH�DQG�QXPEHU�LW�DFFRUGLQJO\��,I�WKH�H[LVWLQJ�QRWH
ERUH�WKH�QXPEHU�����KH�QXPEHUHG�WKH�QHZ�QRWH�����,I�QRWH�QXPEHU����DOUHDG\
H[LVWHG�� KH�ZRXOG� VWLOO� DGG� LW� EHKLQG� ���� EXW� QXPEHU� LW� ��D�� %\� DOWHUQDWLQJ
QXPEHUV� DQG� OHWWHUV�� KH� ZDV� DEOH� WR� EUDQFK� RXW� LQWR� DQ� LQILQLWH� QXPEHU� RI
VHTXHQFHV�DQG�VXE�VHTXHQFHV�LQWHUQDOO\�ZLWK�QR�KLHUDUFKLFDO�RUGHU�
$Q� LQLWLDO� VXEVHTXHQFH� WKDW� DWWUDFWV� PRUH� DQG� PRUH� IROORZ�XS� QRWHV� FDQ

HDVLO\�EHFRPH�D�PDLQ� WRSLF�ZLWK�PDQ\� VXEWRSLFV�RYHU� WLPH� �6FKPLGW������
������ 7KH� GLJLWDO� =HWWHONDVWHQ� PDNHV� WKLQJV� HDVLHU�� QXPEHUV� DUH� DVVLJQHG
DXWRPDWLFDOO\��QRWH�VHTXHQFHV�FDQ�EH�FRQVWUXFWHG�DQ\�WLPH�ODWHU�DQG�RQH�QRWH
FDQ�EHFRPH�WKH�IROORZ�XS�QRWH�WR�GLIIHUHQW�QRWHV�DW�WKH�VDPH�WLPH�
7KHVH�QRWH�VHTXHQFHV�DUH�WKH�EDFNERQH�RI�WH[W�GHYHORSPHQW��7KH\�FRPELQH

WKH�DGYDQWDJHV�RI�DQ�DEVWUDFW�ZLWK�D�WRSLF�UHODWHG�RUGHU��$�SXUH�WRSLF�UHODWHG
RUGHU�ZRXOG�KDYH�WR�EH�RUJDQLVHG�WRS�GRZQ�DQG�UHTXLUHV�D�KLHUDUFKLFDO�RUGHU
XS�IURQW��$�SXUH�DEVWUDFW�RUGHU�ZRXOG�QRW�DOORZ�LGHD�FOXVWHUV�DQG�WRSLFV�WR�EH
EXLOW� ERWWRP� XS�� 7KH� LQGLYLGXDO� QRWHV� ZRXOG� VWD\� PRVWO\� LQGHSHQGHQW� DQG
LVRODWHG� ZLWK� RQO\� RQH�GLPHQVLRQDO� UHIHUHQFHV� �ߙ SUHWW\� PXFK� OLNH� D� RQH�
SHUVRQ�:LNLSHGLD�VWULSSHG�RI�WKH�NQRZOHGJH�DQG�IDFW�FKHFNLQJ�DELOLWLHV�RI�WKH
FRPPXQLW\�
%XW� D� ORRVH� RUGHU� RI� VHTXHQFHV� DOORZV� IUHHGRP� WR� FKDQJH� FRXUVH� ZKHQ

QHFHVVDU\� DQG� SURYLGHV� HQRXJK� VWUXFWXUH� WR� EXLOG� XS� FRPSOH[LW\��1RWHV� DUH
RQO\�DV�YDOXDEOH�DV�WKH�QRWH�DQG�UHIHUHQFH�QHWZRUNV�WKH\�DUH�HPEHGGHG�LQ�
%HFDXVH�WKH�VOLS�ER[�LV�QRW�LQWHQGHG�WR�EH�DQ�HQF\FORSDHGLD��EXW�D�WRRO�WR

WKLQN�ZLWK��ZH� GRQߞW� QHHG� WR�ZRUU\� DERXW� FRPSOHWHQHVV��:H� GRQߞW� QHHG� WR
ZULWH�DQ\WKLQJ�GRZQ�MXVW�WR�EULGJH�D�JDS�LQ�D�QRWH�VHTXHQFH��:H�RQO\�ZULWH�LI
LW�KHOSV�XV�ZLWK�RXU�RZQ�WKLQNLQJ��7KH�JDSV�ZH�GR�QHHG�WR�FRQFHUQ�RXUVHOYHV



ZLWK�DUH� WKH�JDSV� LQ� WKH�DUJXPHQWV� LQ� WKH� ILQDO�PDQXVFULSWߙ��EXW� WKHVH�JDSV
ZLOO�RQO\�EHFRPH�REYLRXV�LQ� WKH�QH[W�VWHS��ZKHQ�ZH�WDNH�WKH�UHOHYDQW�QRWHV
IRU� DQ� DUJXPHQW� RXW� RI� WKH� QHWZRUN� RI� WKH� VOLS�ER[� DQG� VRUW� WKHP� LQWR� WKH
OLQHDU�RUGHU�IRU�WKH�URXJK�GUDIW�
$V�WKH�VOLS�ER[�LV�QRW�D�ERRN�ZLWK�MXVW�RQH�WRSLF��ZH�GRQߞW�QHHG�WR�KDYH�DQ

RYHUYLHZ�RI�LW��2Q�WKH�FRQWUDU\��ZH�DUH�PXFK�EHWWHU�RII�DFFHSWLQJ�DV�HDUO\�DV
SRVVLEOH� WKDW� DQ� RYHUYLHZ� RI� WKH� VOLS�ER[� LV� DV� LPSRVVLEOH� DV� KDYLQJ� DQ
RYHUYLHZ�RI�RXU�RZQ�WKLQNLQJ�ZKLOH�ZH�DUH�WKLQNLQJ��$V�DQ�H[WHQVLRQ�RI�RXU
RZQ�PHPRU\��WKH�VOLS�ER[�LV�WKH�PHGLXP�ZH�WKLQN�LQ��QRW�VRPHWKLQJ�ZH�WKLQN
DERXW�� 7KH� QRWH� VHTXHQFHV� DUH� WKH� FOXVWHUV� ZKHUH� RUGHU� HPHUJHV� IURP
FRPSOH[LW\��:H�H[WUDFW� LQIRUPDWLRQ�IURP�GLIIHUHQW� OLQHDU�VRXUFHV�DQG�PL[�LW
DOO�XS�DQG�VKDNH�LW�XQWLO�QHZ�SDWWHUQV�HPHUJH��7KHQ��ZH�IRUP�WKHVH�SDWWHUQV
LQWR�QHZ�OLQHDU�WH[WV�

��������'HYHORS�7RSLFV
$IWHU� DGGLQJ� D� QRWH� WR� WKH� VOLS�ER[��ZH� QHHG� WR�PDNH� VXUH� LW� FDQ� EH� IRXQG
DJDLQ�� 7KLV� LV� ZKDW� WKH� LQGH[� LV� IRU�� /XKPDQQ� ZURWH� DQ� LQGH[� ZLWK� D
W\SHZULWHU�RQ�LQGH[�FDUGV��,Q�WKH�=HWWHONDVWHQ��NH\ZRUGV�FDQ�HDVLO\�EH�DGGHG
WR�D�QRWH�OLNH�WDJV�DQG�ZLOO�WKHQ�VKRZ�XS�LQ�WKH�LQGH[��7KH\�VKRXOG�EH�FKRVHQ
FDUHIXOO\�DQG�VSDUVHO\��/XKPDQQ�ZRXOG�DGG�WKH�QXPEHU�RI�RQH�RU�WZR��UDUHO\
PRUH��QRWHV�QH[W�WR�D�NH\ZRUG�LQ�WKH�LQGH[��6FKPLGW�������������7KH�UHDVRQ
KH�ZDV�VR�HFRQRPLFDO�ZLWK�QRWHV�SHU�NH\ZRUG�DQG�ZK\�ZH�WRR�VKRXOG�EH�YHU\
VHOHFWLYH�OLHV�LQ�WKH�ZD\�WKH�VOLS�ER[�LV�XVHG��%HFDXVH�LW�VKRXOG�QRW�EH�XVHG�DV
DQ�DUFKLYH��ZKHUH�ZH�MXVW� WDNH�RXW�ZKDW�ZH�SXW� LQ��EXW�DV�D�V\VWHP�WR�WKLQN
ZLWK�� WKH� UHIHUHQFHV� EHWZHHQ� WKH� QRWHV� DUH� PXFK� PRUH� LPSRUWDQW� WKDQ� WKH
UHIHUHQFHV�IURP�WKH�LQGH[�WR�D�VLQJOH�QRWH��)RFXVLQJ�H[FOXVLYHO\�RQ�WKH�LQGH[
ZRXOG�EDVLFDOO\�PHDQ�WKDW�ZH�DOZD\V�NQRZ�XSIURQW�ZKDW�ZH�DUH�ORRNLQJ�IRUߙ�
ZH�ZRXOG�KDYH�WR�KDYH�D�IXOO\�GHYHORSHG�SODQ�LQ�RXU�KHDGV��%XW�OLEHUDWLQJ�RXU
EUDLQV� IURP� WKH� WDVN� RI� RUJDQL]LQJ� WKH� QRWHV� LV� WKH�PDLQ� UHDVRQ�ZH�XVH� WKH
VOLS�ER[�LQ�WKH�ILUVW�SODFH�
7KH�ILOH�ER[�FDQ�GR�PXFK�PRUH�WKDQ�MXVW�KDQG�RXW�ZKDW�ZH�UHTXHVW��,W�FDQ

VXUSULVH� DQG� UHPLQG� XV� RI� ORQJ�IRUJRWWHQ� LGHDV� DQG� WULJJHU� QHZ� RQHV�� 7KLV
FUXFLDO�HOHPHQW�RI�VXUSULVH�FRPHV�LQWR�SOD\�RQ�WKH�OHYHO�RI�WKH�LQWHUFRQQHFWHG
QRWHV��QRW�ZKHQ�ZH�DUH�ORRNLQJ�IRU�SDUWLFXODU�HQWULHV�LQ�WKH�LQGH[��0RVW�QRWHV
ZLOO� EH� IRXQG� WKURXJK� RWKHU� QRWHV�� 7KH� RUJDQLVDWLRQ� RI� WKH� QRWHV� LV� LQ� WKH
QHWZRUN�RI�UHIHUHQFHV�LQ�WKH�VOLS�ER[��VR�DOO�ZH�QHHG�IURP�WKH�LQGH[�DUH�HQWU\



SRLQWV�� $� IHZ�ZLVHO\� FKRVHQ� QRWHV� DUH� VXIILFLHQW� IRU� HDFK� HQWU\� SRLQW�� 7KH
TXLFNHU�ZH�JHW�IURP�WKH�LQGH[�WR�WKH�FRQFUHWH�QRWHV��WKH�TXLFNHU�ZH�PRYH�RXU
DWWHQWLRQ� IURP� PHQWDOO\� SUHFRQFHLYHG� LGHDV� WRZDUGV� WKH� IDFW�ULFK� OHYHO� RI
LQWHUFRQQHFWHG�FRQWHQW��ZKHUH�ZH�FDQ�FRQGXFW�D�IDFW�EDVHG�GLDORJXH�ZLWK�WKH
VOLS�ER[�
(YHQ� WKRXJK� ZH� ZLOO� QRW� JHW� DQ� RYHUYLHZ� RI� WKH� ZKROH� VOLS�ER[� �DV� ZH

FHUWDLQO\�ZLOO�QHYHU�JHW�DQ�RYHUYLHZ�RI�RXU�ZKROH�LQWHUQDO�PHPRU\���ZH�FDQ
JHW�DQ�RYHUYLHZ�RI�D� VSHFLILF� WRSLF��%XW�EHFDXVH� WKH�VWUXFWXUH�RI� WRSLFV�DQG
VXEWRSLFV�LV�QRW�D�JLYHQ��EXW�WKH�RXWFRPH�RI�RXU�WKLQNLQJ��WKH\�WRR�DUH�VXEMHFW
WR� RQJRLQJ� FRQVLGHUDWLRQV� DQG� DOWHUDWLRQ�� 7KH� FRQVLGHUDWLRQ� RI� KRZ� WR
VWUXFWXUH� D� WRSLF�� WKHUHIRUH�� EHORQJV� RQ� QRWHV� DV�ZHOO� �ߙ DQG� QRW� RQ� D�PHWD�
KLHUDUFKLFDO� OHYHO�� :H� FDQ� SURYLGH� RXUVHOYHV� ZLWK� D� �WHPSRUDULO\� YDOLG�
RYHUYLHZ�RYHU�D�WRSLF�RU�VXEWRSLF�MXVW�E\�PDNLQJ�DQRWKHU�QRWH��,I�ZH�WKHQ�OLQN
IURP�WKH�LQGH[�WR�VXFK�D�QRWH��ZH�KDYH�D�JRRG�HQWU\�SRLQW��,I�WKH�RYHUYLHZ�RQ
WKLV� QRWH� FHDVHV� WR� FRUUHFWO\� UHSUHVHQW� WKH� VWDWH� RI� D� FOXVWHU� RU� WRSLF�� RU�ZH
GHFLGH� LW� VKRXOG� EH� VWUXFWXUHG� GLIIHUHQWO\�� ZH� FDQ�ZULWH� D� QHZ� QRWH�ZLWK� D
EHWWHU� VWUXFWXUH� DQG� XSGDWH� WKH� UHVSHFWLYH� OLQN� IURP� WKH� LQGH[�� 7KLV� LV
LPSRUWDQW�� (YHU\� FRQVLGHUDWLRQ� RQ� WKH� VWUXFWXUH� RI� D� WRSLF� LV� MXVW� DQRWKHU
FRQVLGHUDWLRQ�RQ�D�QRWHߙ��ERXQG�WR�FKDQJH�DQG�GHSHQGHQW�RQ�WKH�GHYHORSPHQW
RI�RXU�XQGHUVWDQGLQJ�
7KH�ZD\�SHRSOH�FKRRVH�WKHLU�NH\ZRUGV�VKRZV�FOHDUO\�LI�WKH\�WKLQN�OLNH�DQ

DUFKLYLVW�RU�D�ZULWHU��'R�WKH\�ZRQGHU�ZKHUH�WR�VWRUH�D�QRWH�RU�KRZ�WR�UHWULHYH
LW"�7KH�DUFKLYLVW�DVNV��:KLFK�NH\ZRUG�LV�WKH�PRVW�ILWWLQJ"�$�ZULWHU�DVNV��,Q
ZKLFK�FLUFXPVWDQFHV�ZLOO� ,�ZDQW� WR� VWXPEOH�XSRQ� WKLV�QRWH��HYHQ� LI� ,� IRUJHW
DERXW�LW"�,W�LV�D�FUXFLDO�GLIIHUHQFH�
/HWߞV� DVVXPH� ,� ZDQW� WR� DGG� D� VKRUW� QRWH� WKDW� VD\V�� 7YHUVN\�.DKQHPDQߡ

�������VKRZHG�LQ�DQ�H[SHULPHQW�WKDW�SHRSOH�DUH�PRUH�OLNHO\�WR�RYHUHVWLPDWH
WKH�OLNHOLKRRG�RI�DQ�HYHQW�WR�KDSSHQ�LI�WKH\�DUH�DEOH�WR�FRQFHLYH�LW�ZHOO�DQG�LQ
GHWDLO�WKDQ�LI�LW�ZHUH�DEVWUDFWߢ��,I�\RX�WKLQN�LQ�WHUPV�RI�DUFKLYLQJ��\RX�PLJKW
IHHO� NH\ZRUGV� OLNH� �ߢ�PLVMXGJHPHQWVߡ �H[SHULPHQWDOߡ SV\FKRORJ\ߢ� RU
�ߢH[SHULPHQWߡ ZRXOG� EH� ILWWLQJ�� ,Q� WKLV� FDVH�� \RX� ZRXOG� WKLQN� LQ� JHQHUDO
FDWHJRULHV� OLNHߡ�VXEMHFWߡ�ߢ�GLVFLSOLQHߢ�RUߡ�PHWKRGߢ�� ,W� LV� UDWKHU�XQOLNHO\� WKDW
\RX�ZLOO�HYHU�WKLQN�RI�ZULWLQJ�DQ�DUWLFOH�EDVHG�RQ�DOO�QRWHV�WRߡ�H[SHULPHQWDO
SV\FKRORJ\ߢ�RU�VHH�WKH�QHHG�IRU�UHWULHYLQJ�DOO�QRWHV�ILOHG�XQGHUߡ�H[SHULPHQWߢ�
0D\EH�\RX�ZLOO� WKLQN�DERXW� D�ERRN� WKDW� FROOHFWV� ��EXWߢ�PLVMXGJHPHQWVߡ LW� LV
XQOLNHO\� WKDW� \RX� FRXOG� WXUQ� DQ\� RI� WKHVH� SLOHV� RI� QRWHV� LQWR� D� VWUXFWXUHG



DUJXPHQW�
$V�ZULWHUV��ZH�DSSURDFK�WKH�TXHVWLRQ�RI�NH\ZRUGV�GLIIHUHQWO\��:H�ORRN�DW

RXU� VOLS�ER[� IRU� DOUHDG\� H[LVWLQJ� OLQHV� RI� WKRXJKW� DQG� WKLQN� DERXW� WKH
TXHVWLRQV� DQG� SUREOHPV� DOUHDG\� RQ� RXU� PLQGV� WR� ZKLFK� D� QHZ� QRWH� PLJKW
FRQWULEXWH�
,I�\RX�DUH�DQ�HFRQRPLVW�ZRUNLQJ�RQ�GHFLVLRQ�PDNLQJ��\RX�PLJKW� WKLQN�RI

WKH� SUHIHUHQFHV� PDQDJHPHQW� RIWHQ� VKRZV� IRU� SURMHFWV� ZLWK� DQ� HDV\�WR�
YLVXDOLVH�RXWFRPH�RYHU�PRUH�SURILWDEOH�RQHV��$�ILWWLQJ�NH\ZRUG�ZRXOG� WKHQ
EHߡ�FDSLWDO�DOORFDWLRQ�SUREOHPVߢ��%\�DVVLJQLQJ�WKH�NH\ZRUG�DORQH��WKH�QRWH�LV
DOUHDG\�SXW� LQWR� D� VSHFLILF� FRQWH[W��ZKLFK�JLYHV� LW� D�SDUWLFXODU�PHDQLQJ�DQG
WULJJHUV�FRQWH[W�VSHFLILF�TXHVWLRQV�OLNH��,I�WKLV�LV�D�V\VWHPDWLF�HIIHFW��FDQ�LW�EH
PHDVXUHG"� +DV� VRPHRQH� DOUHDG\�PHDVXUHG� LW"� 'RHV� WKH� HIIHFW� VKRZ� XS� LQ
DYDLODEOH�GDWD��OLNH�WKH�PDUNHW�YDOXH�RI�SXEOLFO\�OLVWHG�FRPSDQLHV��DQG�LI�VR��LV
LW� WKDW� FRPSDQLHV� ZLWK� SURGXFWV� WKDW� DUH� HDV\� WR� YLVXDOLVH� KDYH� ULFKHU
YDOXDWLRQV�WKDQ�WKRVH�ZKR�RIIHU�VHUYLFHV�RU�SURGXFWV�WKDW�DUH�UDWKHU�GLIILFXOW�WR
JUDVS"� $QG� LI� QRW�� ,V� LW� EHFDXVH� WKH� H[SHULPHQWDO� ILQGLQJV� FDQQRW� EH
H[WUDSRODWHG�RU�LV�LW�EHFDXVH�WKH�NQRZOHGJH�LV�DOUHDG\�SXEOLFO\�DYDLODEOH�DQG
WKHUHIRUH�SULFHG�LQ"�,I�QRW��LV�LW�DQRWKHU�DUJXPHQW�DJDLQVW�WKH�(IILFLHQW�0DUNHW
K\SRWKHVLV�RU� MXVW�D�JRRG�ZD\�WR�VWDFN�WKH�RGGV�LQ�WKH�VWRFN�PDUNHW� LQ�\RXU
IDYRXU"
%\�DVVLJQLQJ�WKLV�NH\ZRUG��\RX�PLJKW�VWXPEOH�XSRQ�DOUHDG\�H[LVWLQJ�QRWHV

RQ�FDSLWDO�DOORFDWLRQ��ZKLFK�HLWKHU�KHOS� WR�DQVZHU� WKHVH�TXHVWLRQV�RU� WULJJHU
QHZ� RQHV��%XW�PD\EH� \RX� DUH� D� SROLWLFDO� VFLHQWLVW� DQG� UHDG� WKLV� QRWH� DV� DQ
DQVZHU�WR�WKH�TXHVWLRQ�RI�ZK\�FHUWDLQ�WRSLFV�DUH�GLVFXVVHG�GXULQJ�DQ�HOHFWLRQ
DQG�RWKHUV�QRW��RU�ZK\�LW�FRXOG�EH�SROLWLFDOO\�PRUH�VHQVLEOH�WR�SURPRWH�HDV\�
WR�YLVXDOLVH�VROXWLRQV�RYHU�VROXWLRQV� WKDW� UHDOO\�ZRUN��)LWWLQJ�NH\ZRUGV�KHUH
PLJKW�EHߡ�SROLWLFDO�VWUDWHJLHVߡ�ߢ�HOHFWLRQVߢ�RUߡ�G\VIXQFWLRQDOLWLHV��SROLWLFDOߢ�
.H\ZRUGV�VKRXOG�DOZD\V�EH�DVVLJQHG�ZLWK�DQ�H\H� WRZDUGV� WKH� WRSLFV�\RX

DUH�ZRUNLQJ�RQ�RU�LQWHUHVWHG�LQ��QHYHU�E\�ORRNLQJ�DW�WKH�QRWH�LQ�LVRODWLRQ��7KLV
LV� DOVR�ZK\� WKLV� SURFHVV� FDQQRW� EH� DXWRPDWHG�RU� GHOHJDWHG� WR� D�PDFKLQH�RU
SURJUDPߙ��LW�UHTXLUHV�WKLQNLQJ��7KH�=HWWHONDVWHQ�GRHV�PDNH�VXJJHVWLRQV�EDVHG
RQ� H[LVWLQJ� NH\ZRUGV� DQG� VFDQV� IRU� NH\ZRUGV� LQ� WKH� WH[W� \RX�ZURWH��%XW� LW
PDNHV� VHQVH� WR� VHH� WKHVH� VXJJHVWLRQV� PRUH� DV� D� ZDUQLQJ� VLJQ� WKDQ� DQ
LQYLWDWLRQ�WR�XVH�WKHP��WKHVH�DUH�WKH�PRVW�REYLRXV�LGHDV�DQG�SUREDEO\�QRW�WKH
EHVW�RQHV��*RRG�NH\ZRUGV�DUH�XVXDOO\�QRW�DOUHDG\�PHQWLRQHG�DV�ZRUGV�LQ�WKH
QRWH��$VVXPH� ,� KDYH� WKH� QRWH� �$ߡ VXGGHQ� LQFUHDVH� RI� DG�KRF� WKHRULHV� LV� IRU



.XKQ�D�VLJQ�WKDW�D�QRUPDO�VFLHQFH�SKDVH�PLJKW�EH�LQ�FULVLV��.XKQ��������ߢ���
$�ILWWLQJ�NH\ZRUG�PLJKW�EHߡ�SDUDGLJP�FKDQJHߢ��EXW�WKDW�SKUDVH�LV�QRW�LQ�WKH
QRWH�DQG�WKHUHIRUH�ZRXOG�QRW�EH�VXJJHVWHG�E\�WKH�SURJUDP�
$VVLJQLQJ� NH\ZRUGV� LV� PXFK� PRUH� WKDQ� MXVW� D� EXUHDXFUDWLF� DFW�� ,W� LV� D

FUXFLDO�SDUW�RI�WKH�WKLQNLQJ�SURFHVV��ZKLFK�RIWHQ�OHDGV�WR�D�GHHSHU�HODERUDWLRQ
RI�WKH�QRWH�LWVHOI�DQG�WKH�FRQQHFWLRQ�WR�RWKHU�QRWHV�

��������0DNH�6PDUW�&RQQHFWLRQV
,Q� WKH� GLJLWDO� YHUVLRQ� RI� WKH� =HWWHONDVWHQ�� DOO� ZH� QHHG� WR� GR� LV� WR� FOLFN� RQ
�ߢLQNV/ߡ DQG� DGG� WKH� QXPEHU� RI� WKH� QRWH� ZH� ZDQW� WR� UHIHU� WR�� ,W� WKHQ
DXWRPDWLFDOO\� DGGV� D� EDFNOLQN� WR� WKH� QRWH� ZH� UHIHU� IURP�� (YHQ� WKRXJK� WKH
=HWWHONDVWHQ� PDNHV� VXJJHVWLRQV� KHUH�� WRR�� IRU� H[DPSOH� EDVHG� RQ� MRLQW
OLWHUDWXUH� UHIHUHQFHV�� PDNLQJ� JRRG� FURVV�UHIHUHQFHV� LV� D� PDWWHU� RI� VHULRXV
WKLQNLQJ�DQG�D�FUXFLDO�SDUW�RI�WKH�GHYHORSPHQW�RI�WKRXJKWV�
/XKPDQQ�XVHG�IRXU�EDVLF�W\SHV�RI�FURVV�UHIHUHQFHV�LQ�KLV�ILOH�ER[��6FKPLGW

���������I��6FKPLGW����������I���2QO\�WKH�ILUVW�DQG�ODVW�DUH�UHOHYDQW�IRU�WKH
GLJLWDO�=HWWHONDVWHQ��WKH�RWKHU�WZR�DUH�PHUHO\�FRPSHQVDWLQJ�IRU�UHVWULFWLRQV�RI
WKH�DQDORJXH�SHQ�DQG�SDSHU�YHUVLRQ��<RX�GRQߞW�QHHG�WR�FRQFHUQ�\RXUVHOI�ZLWK
WKHP�LI�\RX�XVH�WKH�GLJLWDO�SURJUDP�
������7KH�ILUVW�W\SH�RI�OLQNV�DUH�WKRVH�RQ�QRWHV�WKDW�DUH�JLYLQJ�\RX�WKH�RYHUYLHZ
RI�D�WRSLF��7KHVH�DUH�QRWHV�GLUHFWO\�UHIHUUHG�WR�IURP�WKH�LQGH[�DQG�XVXDOO\
XVHG� DV� DQ� HQWU\� SRLQW� LQWR� D� WRSLF� WKDW� KDV� DOUHDG\� GHYHORSHG� WR� VXFK� D
GHJUHH� WKDW�DQ�RYHUYLHZ�LV�QHHGHG�RU�DW� OHDVW�EHFRPHV�KHOSIXO��2Q�D�QRWH
OLNH� WKLV�� \RX� FDQ� FROOHFW� OLQNV� WR� RWKHU� UHOHYDQW� QRWHV� WR� WKLV� WRSLF� RU
TXHVWLRQ��SUHIHUDEO\�ZLWK�D�VKRUW�LQGLFDWLRQ�RI�ZKDW�WR�ILQG�RQ�WKHVH�QRWHV
�RQH�RU�WZR�ZRUGV�RU�D�VKRUW�VHQWHQFH�LV�VXIILFLHQW���7KLV�NLQG�RI�QRWH�KHOSV
WR� VWUXFWXUH� WKRXJKWV� DQG� FDQ� EH� VHHQ� DV� DQ� LQ�EHWZHHQ� VWHS� WRZDUGV� WKH
GHYHORSPHQW�RI�D�PDQXVFULSW��$ERYH�DOO��WKH\�KHOS�RULHQWDWH�RQHVHOI�ZLWKLQ
WKH� VOLS�ER[�� <RX� ZLOO� NQRZ� ZKHQ� \RX� QHHG� WR� ZULWH� RQH�� /XKPDQQ
FROOHFWHG�XS�WR����OLQNV� WR�RWKHU�QRWHV�RQ�WKHVH�NLQG�RI�HQWU\�QRWHV��7KH\
GRQߞW�KDYH�WR�EH�ZULWWHQ�LQ�RQH�JR�DV�OLQNV�FDQ�EH�DGGHG�RYHU�WLPH��ZKLFK
DJDLQ� VKRZV�KRZ� WRSLFV�FDQ�JURZ�RUJDQLFDOO\��:KDW�ZH� WKLQN� LV� UHOHYDQW
IRU� D� WRSLF� DQG� ZKDW� LV� QRW� GHSHQGV� RQ� RXU� FXUUHQW� XQGHUVWDQGLQJ� DQG
VKRXOG�EH�WDNHQ�TXLWH�VHULRXVO\��,W�GHILQHV�DQ�LGHD�DV�PXFK�DV�WKH�IDFWV�LW�LV
EDVHG� RQ�� :KDW� ZH� UHJDUG� DV� EHLQJ� UHOHYDQW� IRU� D� WRSLF� DQG� KRZ� ZH



VWUXFWXUH�LW�ZLOO�FKDQJH�RYHU�WLPH��7KLV�FKDQJH�PLJKW�OHDG�WR�DQRWKHU�QRWH
ZLWK�D�GLIIHUHQW��PRUH�DGHTXDWH�WRSLF�VWUXFWXUH��ZKLFK�WKHQ�FDQ�EH�VHHQ�DV�D
FRPPHQW� RQ� WKH� SUHYLRXV� QRWH�� 7KDQNIXOO\�� LW� ZRQߞW� PDNH� DOO� WKH� RWKHU
QRWHV�UHGXQGDQW��$V�PHQWLRQHG�EHIRUH��$OO�ZH�KDYH�WR�GR�LV�WR�FKDQJH�WKH
HQWU\�LQ�WKH�LQGH[�WR�WKLV�QHZ�QRWH�DQG�RU�LQGLFDWH�RQ�WKH�ROG�QRWH�WKDW�ZH
QRZ�FRQVLGHU�D�QHZ�VWUXFWXUH�PRUH�ILWWLQJ�

������$�VLPLODU�WKRXJK�OHVV�FUXFLDO�NLQG�RI�OLQN�FROOHFWLRQ�LV�RQ�WKRVH�QRWHV�WKDW
JLYH�DQ�RYHUYLHZ�RI�D� ORFDO��SK\VLFDO�FOXVWHU�RI� WKH�VOLS�ER[��7KLV� LV�RQO\
QHFHVVDU\� LI� \RX�ZRUN�ZLWK�SHQ� DQG�SDSHU� OLNH�/XKPDQQ��:KLOH� WKH� ILUVW
W\SH�RI�QRWH�JLYHV�DQ�RYHUYLHZ�RI�D�WRSLF��UHJDUGOHVV�RI�ZKHUH�WKH�QRWHV�DUH
ORFDWHG�ZLWKLQ�WKH�VOLS�ER[��WKLV�W\SH�RI�QRWH�LV�D�SUDJPDWLF�ZD\�RI�NHHSLQJ
WUDFN�RI�DOO� WKH�GLIIHUHQW� WRSLFV�GLVFXVVHG�RQ� WKH�QRWHV� WKDW� DUH�SK\VLFDOO\
FORVH� WRJHWKHU��$V�/XKPDQQ�SXW�QRWHV�EHWZHHQ�QRWHV� WR� LQWHUQDOO\�EUDQFK
RXW� VXEWRSLFV� DQG� VXE�VXEWRSLFV�� RULJLQDO� OLQHV� RI� WKRXJKWV� ZHUH� RIWHQ
LQWHUUXSWHG�E\�KXQGUHGV�RI�GLIIHUHQW�QRWHV��7KLV�VHFRQG�W\SH�RI�QRWH�NHHSV
WUDFN�RI� WKH�RULJLQDO� OLQHV�RI� WKRXJKW��2EYLRXVO\��ZH�GRQߞW�QHHG� WR�ZRUU\
DERXW�WKLV�LI�ZH�ZRUN�ZLWK�WKH�GLJLWDO�YHUVLRQ�

��� � � �(TXDOO\�OHVV�UHOHYDQW�IRU� WKH�GLJLWDO�YHUVLRQ�DUH�WKRVH�OLQNV�WKDW� LQGLFDWH
WKH� QRWH� WR� ZKLFK� WKH� FXUUHQW� QRWH� LV� D� IROORZ�XS� DQG� WKRVH� OLQNV� WKDW
LQGLFDWH� WKH� QRWH� WKDW� IROORZV� RQ� WKH� FXUUHQW� QRWH�� $JDLQ�� WKLV� LV� RQO\
UHOHYDQW�WR�VHH�ZKLFK�QRWHV�IROORZ�HDFK�RWKHU��HYHQ�LI�WKH\�GRQߞW�SK\VLFDOO\
VWDQG� EHKLQG� HDFK� RWKHU� DQ\PRUH�� 7KH� GLJLWDO� =HWWHONDVWHQ� DXWRPDWLFDOO\
DGGV�WKHVH�NLQGV�RI�EDFNOLQNV�DQG�SUHVHQWV�\RX�WKH�UHOHYDQW�QRWHV�LQ�D�QRWH
VHTXHQFH�

��� � � � 7KH�PRVW� FRPPRQ� IRUP� RI� UHIHUHQFH� LV� SODLQ� QRWH�WR�QRWH� OLQNV�� 7KH\
KDYH�QR�IXQFWLRQ�RWKHU�WKDQ�LQGLFDWLQJ�D�UHOHYDQW�FRQQHFWLRQ�EHWZHHQ�WZR
LQGLYLGXDO�QRWHV��%\�OLQNLQJ�WZR�UHODWHG�QRWHV�UHJDUGOHVV�RI�ZKHUH�WKH\�DUH
ZLWKLQ� WKH� VOLS�ER[� RU� ZLWKLQ� GLIIHUHQW� FRQWH[WV�� VXUSULVLQJ� QHZ� OLQHV� RI
WKRXJKW� FDQ� EH� HVWDEOLVKHG�� 7KHVH� QRWH�WR�QRWH� OLQNV� DUH� OLNH� WKH� ZHDNߡ
OLQNVߢ� �*UDQRYHWWHU� ������ RI� VRFLDO� UHODWLRQVKLSV� ZH� KDYH� ZLWK
DFTXDLQWDQFHV��HYHQ�WKRXJK�WKH\�DUH�XVXDOO\�QRW� WKH�RQHV�ZH�WXUQ�WR�ILUVW�
WKH\�RIWHQ�FDQ�RIIHU�QHZ�DQG�GLIIHUHQW�SHUVSHFWLYHV�

7KHVH� OLQNV� FDQ� KHOS� XV� WR� ILQG� VXUSULVLQJ� FRQQHFWLRQV� DQG� VLPLODULWLHV
EHWZHHQ�VHHPLQJO\�XQUHODWHG�WRSLFV��3DWWHUQV�PLJKW�QRW�EHFRPH�YLVLEOH�ULJKW



DZD\��EXW� WKH\�PLJKW� HPHUJH� DIWHU�PXOWLSOH�QRWH�WR�QRWH� OLQNV�EHWZHHQ� WZR
WRSLFV� KDYH� EHHQ� HVWDEOLVKHG�� ,W� LV� QR� FRLQFLGHQFH� WKDW� RQH� RI� WKH� PDLQ
IHDWXUHV�RI�/XKPDQQߞV�WKHRU\�RI�VRFLDO�V\VWHPV�LV�LWV�GLVFRYHU\�RI�VWUXFWXUDO
SDWWHUQV� WKDW�FRXOG�EH�IRXQG�LQ�YHU\�GLIIHUHQW�SDUWV�RI�VRFLHW\��)RU�H[DPSOH�
KH� ZDV� DEOH� WR� VKRZ� KRZ� YDVWO\� GLIIHUHQW� WKLQJV� OLNH�PRQH\�� SRZHU�� ORYH�
WUXWK� DQG� MXVWLFH� FDQ� EH� VHHQ� DV� VRFLDO� LQYHQWLRQV� WKDW� VROYH� VWUXFWXUDOO\
VLPLODU�SUREOHPV��WKH\�DOO�FDQ�EH�VHHQ�DV�PHGLD�WKDW�PDNH�WKH�DFFHSWDQFH�RI
FHUWDLQ�FRPPXQLFDWLRQ�RIIHUV�PRUH�OLNHO\��FI��/XKPDQQ�������FKDSWHU������ߙ
2EVHUYDWLRQV�OLNH�WKHVH�FRXOG�QHYHU�EH�GRQH�QRU�H[SODLQHG�E\�VRPHRQH�ZKR
LV�ZRUNLQJ�ZLWK�D�V\VWHP�WKDW�NHHSV�WKLQJV�QHDWO\�VHSDUDWHG�E\�SUHFRQFHLYHG
WKHPHV�DQG�WRSLFV�
,W� LV� LPSRUWDQW� WR� DOZD\V� NHHS� LQ� PLQG� WKDW� PDNLQJ� WKHVH� OLQNV� LV� QRW� D

FKRUH��D�NLQG�RI�ILOH�ER[�PDLQWHQDQFH��7KH�VHDUFK�IRU�PHDQLQJIXO�FRQQHFWLRQV
LV�D�FUXFLDO�SDUW�RI�WKH�WKLQNLQJ�SURFHVV�WRZDUGV�WKH�ILQLVKHG�PDQXVFULSW��%XW
KHUH��LW�LV�GHDOW�ZLWK�LQ�D�YHU\�FRQFUHWH�ZD\��,QVWHDG�RI�ILJXUDWLYHO\�VHDUFKLQJ
RXU� LQWHUQDO� PHPRU\�� ZH� OLWHUDOO\� JR� WKURXJK� WKH� ILOH�ER[� DQG� ORRN� IRU
FRQQHFWLRQV��%\�GHDOLQJ�ZLWK�DFWXDO�QRWHV��ZH�DUH�DOVR�OHVV�SURQH�WR�LPDJLQH
FRQQHFWLRQV� ZKHUH� WKHUH� DUHQߞW� DQ\�� DV� ZH� FDQ� VHH� LQ� EODFN� DQG� ZKLWH� LI
VRPHWKLQJ�PDNHV�VHQVH�RU�QRW�
$V�ZH�DUH�PDNLQJ�WKHVH�FRQQHFWLRQV��ZH�EXLOG�XS�DQ�LQWHUQDO�VWUXFWXUH�RI

WKH�VOLS�ER[��ZKLFK�LV�VKDSHG�E\�RXU�WKLQNLQJ��:KLOH�WKLV�VWUXFWXUH�EXLOGV�XS
H[WHUQDOO\�DQG�LQGHSHQGHQWO\�RI�RXU�OLPLWHG�PHPRU\��LW�ZLOO��LQ�UHWXUQ��VKDSH
RXU�WKLQNLQJ�DV�ZHOO�DQG�KHOS�XV�WR�WKLQN�LQ�D�PRUH�VWUXFWXUHG�ZD\��2XU�LGHDV
ZLOO� EH� URRWHG� LQ� D� QHWZRUN� RI� IDFWV�� WKRXJKW�WKURXJK� LGHDV� DQG� YHULILDEOH
UHIHUHQFHV�� 7KH� VOLS�ER[� LV� OLNH� D� ZHOO�LQIRUPHG� EXW� GRZQ�WR�HDUWK
FRPPXQLFDWLRQ� SDUWQHU� ZKR� NHHSV� XV� JURXQGHG�� ,I� ZH� WU\� WR� IHHG� LW� VRPH
ORIW\� LGHDV�� LW�ZLOO� IRUFH�XV� WR�FKHFN�ILUVW��:KDW� LV� WKH� UHIHUHQFH"�+RZ�GRHV
WKDW�FRQQHFW�WR�WKH�IDFWV�DQG�WKH�LGHDV�\RX�DOUHDG\�KDYH"

��������&RPSDUH��&RUUHFW�DQG�'LIIHUHQWLDWH
,I� \RX� XVH� WKH� VOLS�ER[� IRU� D� ZKLOH�� \RX� ZLOO� LQHYLWDEO\� PDNH� D� VREHULQJ
GLVFRYHU\��7KH�JUHDW�QHZ�LGHD�\RX�DUH�DERXW�WR�DGG�WR�WKH�VOLS�ER[�WXUQV�RXW
WR�EH�DOUHDG\�LQ�WKHUH��(YHQ�ZRUVH��FKDQFHV�DUH�WKLV�LGHD�ZDVQߞW�HYHQ�\RXUV�
EXW� VRPHRQH� HOVHߞV�� +DYLQJ� WKH� VDPH� WKRXJKW� WZLFH� RU� PLVWDNLQJ� DQRWKHU
SHUVRQߞV� LGHD�ZLWK�RXU�RZQ�LV�IDU�IURP�XQXVXDO��8QIRUWXQDWHO\��PRVW�SHRSOH
QHYHU�QRWLFH� WKLV�KXPEOLQJ� IDFW�EHFDXVH� WKH\�KDYH�QR�V\VWHP� WKDW�FRQIURQWV



WKHP�ZLWK� DOUHDG\� WKRXJKW� WKRXJKWV�� ,I�ZH� IRUJHW� DERXW� DQ� LGHD� DQG�KDYH� LW
DJDLQ��RXU�EUDLQV�JHW�DV�H[FLWHG�DV�LI�ZH�DUH�KDYLQJ�LW�WKH�ILUVW�WLPH��7KHUHIRUH�
ZRUNLQJ�ZLWK�WKH�VOLS�ER[�LV�GLVLOOXVLRQLQJ��EXW�DW�WKH�VDPH�WLPH�LW�LQFUHDVHV
WKH�FKDQFH�WKDW�ZH�DFWXDOO\�PRYH�IRUZDUG�LQ�RXU�WKLQNLQJ�WRZDUGV�XQFKDUWHG
WHUULWRU\��LQVWHDG�RI�MXVW�IHHOLQJ�OLNH�ZH�DUH�PRYLQJ�IRUZDUG�
6RPHWLPHV��WKH�FRQIURQWDWLRQ�ZLWK�ROG�QRWHV�KHOSV�WR�GHWHFW�GLIIHUHQFHV�ZH

ZRXOGQߞW�KDYH�QRWLFHG�RWKHUZLVH��:KDW�VHHPV�WR�EH�WKH�VDPH�LGHD�VRPHWLPHV
WXUQV�RXW�WR�EH�VOLJKWO\��EXW�FUXFLDOO\��GLIIHUHQW��:H�WKHQ�FDQ�H[SOLFLWO\�GLVFXVV
WKLV�GLIIHUHQFH�RQ�DQRWKHU�QRWH��7KLV� LV�HVSHFLDOO\�KHOSIXO�ZKHQ� WZR�DXWKRUV
XVH� WKH� VDPH� FRQFHSW� LQ� VOLJKWO\� GLIIHUHQW� ZD\V�� 7KH� FODULILFDWLRQ� RI
GLIIHUHQFHV�LQ�WKH�XVH�RI�ZRUGV�DQG�FRQFHSWV�LV�D�PDMRU�SDUW�RI�HYHU\�VHULRXV
DFDGHPLF�ZRUN�DQ\ZD\ߙ��EXW� LW� LV� VR�PXFK�HDVLHU� LI�\RX�KDYH�D�QLW�SLFNLQJ
SDUWQHU�OLNH�WKH�VOLS�ER[��,I�ZH�KDG�ZULWWHQ�MXVW�H[FHUSWV�RU�QRWHV�WKDW�ZH�KDG
NHSW� LQ�VHSDUDWH�SODFHV�� WKHVH�GLIIHUHQFHV�ZRXOG�RQO\�EHFRPH�REYLRXV� LI�ZH
KDG�DOO�WKH�UHOHYDQW�QRWHV�RQ�RXU�PLQGV�DW�WKH�VDPH�WLPH��,W�LV�PXFK�HDVLHU�WR
GHWHFW�WKHVH�VPDOO�EXW�FUXFLDO�GLIIHUHQFHV�ZKHQ�ZH�OLWHUDOO\�KDYH�RXU�QRWHV�LQ
IURQW�RI�RXU�H\HV��FRPSDULQJ�WKHP�GXULQJ�RXU�DWWHPSWV�WR�FRQQHFW�WKHP��7KH
EUDLQ� LV� YHU\� JRRG� DW� PDNLQJ� DVVRFLDWLRQV� DQG� VSRWWLQJ� SDWWHUQV� DQG
VLPLODULWLHV�EHWZHHQ�VHHPLQJO\�GLIIHUHQW�WKLQJV�DQG�DOVR�YHU\�JRRG�LQ�VSRWWLQJ
GLIIHUHQFHV� EHWZHHQ� VHHPLQJO\� VLPLODU� WKLQJV�� EXW� LW� QHHGV� WR� KDYH� WKHP
SUHVHQWHG�REMHFWLYHO\�DQG�H[WHUQDOO\��,W�LV�PXFK�HDVLHU�WR�VHH�GLIIHUHQFHV�DQG
VLPLODULWLHV�WKDQ�WR�GHWHFW�WKHP�E\�PHUH�WKLQNLQJ�
&RPSDULQJ� QRWHV� DOVR� KHOSV� XV� WR� GHWHFW� FRQWUDGLFWLRQV�� SDUDGR[HV� RU

RSSRVLWLRQVߙ��LPSRUWDQW�IDFLOLWDWRUV�IRU�LQVLJKW��:KHQ�ZH�UHDOLVH�WKDW�ZH�XVHG
WR� DFFHSW� WZR� FRQWUDGLFWLQJ� LGHDV� DV� HTXDOO\� WUXH��ZH� NQRZ� WKDW�ZH� KDYH� D
SUREOHPߙ��DQG�SUREOHPV�DUH�JRRG�EHFDXVH�ZH�QRZ�KDYH�VRPHWKLQJ�WR�VROYH�
$�SDUDGR[�FDQ�EH�D�VLJQ�WKDW�ZH�KDYHQߞW�WKRXJKW�WKRURXJKO\�HQRXJK�DERXW�D
SUREOHP� RU�� FRQYHUVHO\�� WKDW� ZH� H[KDXVWHG� WKH� SRVVLELOLWLHV� RI� D� FHUWDLQ
SDUDGLJP�� )LQDOO\�� RSSRVLWLRQV� KHOS� WR� VKDSH� LGHDV� E\� SURYLGLQJ� FRQWUDVW�
$OEHUW�5RWKHQEHUJ� VXJJHVWV� WKDW� WKH�FRQVWUXFWLRQ�RI�RSSRVLWLRQV� LV� WKH�PRVW
UHOLDEOH�ZD\�RI�JHQHUDWLQJ�QHZ�LGHDV��5RWKHQEHUJ�������������������
7KH�FRQVWDQW�FRPSDULQJ�RI�QRWHV�DOVR�VHUYHV�DV�DQ�RQJRLQJ�H[DPLQDWLRQ�RI

ROG�QRWHV� LQ�D�QHZ� OLJKW�� ,�DP�VXUSULVHG�KRZ�RIWHQ� WKH�DGGLWLRQ�RI�RQH�QRWH
OHDGV� WR� D� FRUUHFWLRQ�� D� FRPSOHPHQWDWLRQ� RU� DQ� LPSURYHPHQW� RI� ROG� LGHDV�
6RPHWLPHV�� ZH� GLVFRYHU� WKDW� WKH� VRXUFH� JLYHQ� LQ� D� WH[W� LV� QRW� WKH� DFWXDO
VRXUFH�� 6RPHWLPHV�� ZH� GLVFRYHU� WKDW� WKH� LQWHUSUHWDWLRQ� RI� D� VWXG\� FRQIOLFWV



ZLWK�DQRWKHU�LQWHUSUHWDWLRQ��PDNLQJ�XV�UHDOLVH�WKDW�WKH�VWXG\�LV�VR�YDJXH�WKDW�LW
FDQ� EH� XVHG� DV� SURRI� IRU� WZR� FRQWUDGLFWLQJ� LQWHUSUHWDWLRQV�� 6RPHWLPHV�� ZH
ILQG� WZR�XQUHODWHG�VWXGLHV� WKDW�JLYH�SURRI� WR� WKH�VDPH�SRLQW��ZKLFK� LV�QRW�D
FRUUHFWLRQ��EXW�DQ�LQGLFDWLRQ�WKDW�ZH�DUH�RQ�WR�VRPHWKLQJ��$GGLQJ�QHZ�QRWHV
WR�ROG�QRWHV�DQG�EHLQJ�IRUFHG� WR�FRPSDUH� WKHP�OHDGV�QRW�RQO\� WR�D�FRQVWDQW
LPSURYHPHQW�RI�RQHߞV�RZQ�ZRUN��EXW�RIWHQ�GLVFORVHV�ZHDNQHVVHV�LQ�WKH�WH[WV
ZH� UHDG��:H�KDYH� WR� FRPSHQVDWH� IRU� WKDW� E\�EHLQJ� H[WUD� FULWLFDO� DV� UHDGHUV
DQG� FDUHIXO�ZLWK� H[WUDFWLQJ� LQIRUPDWLRQ� IURP� WH[WV�� DQG�ZH� DOZD\V� KDYH� WR
FKHFN�WKH�RULJLQDO�VRXUFH�RI�D�FODLP�>��@
7KH� VOLS�ER[� QRW� RQO\� FRQIURQWV� XV� ZLWK� GLV�FRQILUPLQJ� LQIRUPDWLRQ�� EXW

DOVR� KHOSV� ZLWK� ZKDW� LV� NQRZQ� DV� WKH� IHDWXUH�SRVLWLYH� HIIHFW� �$OOLVRQ� DQG
0HVVLFN�������1HZPDQ��:ROII�� DQG�+HDUVW� ������6DLQVEXU\��������7KLV� LV
WKH�SKHQRPHQRQ�LQ�ZKLFK�ZH�WHQG�WR�RYHUVWDWH�WKH�LPSRUWDQFH�RI�LQIRUPDWLRQ
WKDW�LV��PHQWDOO\��HDVLO\�DYDLODEOH�WR�XV�DQG�WLOWV�RXU�WKLQNLQJ�WRZDUGV�WKH�PRVW
UHFHQWO\� DFTXLUHG� IDFWV�� QRW� QHFHVVDULO\� WKH� PRVW� UHOHYDQW� RQHV�� :LWKRXW
H[WHUQDO� KHOS�� ZH� ZRXOG� QRW� RQO\� WDNH� H[FOXVLYHO\� LQWR� DFFRXQW� ZKDW� ZH
NQRZ��EXW�ZKDW�LV�RQ�WRS�RI�RXU�KHDGV�>��@�7KH�VOLS�ER[�FRQVWDQWO\�UHPLQGV
XV�RI�LQIRUPDWLRQ�ZH�KDYH�ORQJ�IRUJRWWHQ�DQG�ZRXOGQߞW�UHPHPEHU�RWKHUZLVHߙ�
VR�PXFK�VR��ZH�ZRXOGQߞW�HYHQ�ORRN�IRU�LW�

��������$VVHPEOH�D�7RROER[�IRU�7KLQNLQJ
-XVW� E\� ZRUNLQJ� ZLWK� WKH� VOLS�ER[�� ZH� UHWULHYH� ROG� LGHDV� DQG� IDFWV� RQ� DQ
LUUHJXODU�EDVLV�DQG�FRQQHFW�WKHP�ZLWK�RWKHU�ELWV�RI�LQIRUPDWLRQߙ��YHU\�PXFK
KRZ�H[SHUWV�UHFRPPHQG�ZH�OHDUQ��%MRUN����������.RUQHOO�DQG�%MRUN�������
7KLV�LV�DOVR�WKH�LGHD�EHKLQG�IODVKFDUGV��%XW�HYHQ�WKRXJK�IODVKFDUGV�DUH�PXFK
PRUH�HIIHFWLYH�WKDQ�FUDPPLQJ�RU�UHYLHZLQJ�LQIRUPDWLRQ�ZLWKLQ�WKH�FRQWH[W�RI
D� WH[WERRN�� WKH\� DOVR� KDYH� D� GRZQVLGH�� 7KH� LQIRUPDWLRQ� RQ� IODVKFDUGV� LV
QHLWKHU�HODERUDWHG�RQ�QRU�HPEHGGHG�LQ�VRPH�IRUP�RI�FRQWH[W��(DFK�IODVKFDUG
VWD\V� LVRODWHG� LQVWHDG� RI� EHLQJ� FRQQHFWHG� ZLWK� WKH� QHWZRUN� RI� WKHRUHWLFDO
IUDPHV��RXU�H[SHULHQFHV�RU�RXU� ODWWLFHZRUN�RI�PHQWDO�PRGHOV��7KLV�QRW�RQO\
PDNHV� LW� PXFK�PRUH� GLIILFXOW� WR� OHDUQ�� EXW� DOVR� GLIILFXOW� WR� XQGHUVWDQG� WKH
LPSOLFDWLRQV�DQG� WKH�PHDQLQJ�RI� LQIRUPDWLRQ� �FI��%LUQEDXP�HW�DO����������$
VFLHQWLILF� WHUP�RU�FRQFHSW�RQO\�EHFRPHV�PHDQLQJIXO�ZLWKLQ� WKH�FRQWH[W�RI�D
WKHRU\ߙ��RWKHUZLVH�LW�ZRXOG�MXVW�EH�D�ZRUG�
7KH�VDPH�LV�WUXH�IRU�HYHU\GD\�VLWXDWLRQV��2XU�DELOLW\�WR�UHDG�D�VLWXDWLRQ�RU



WR�LQWHUSUHW�LQIRUPDWLRQ�GHSHQGV�RQ�RXU�EURDGHU�NQRZOHGJH�DQG�KRZ�ZH�PDNH
VHQVH�RI�LW��6FLHQFH�DQG�HYHU\GD\�OLIH�DUH�LQ�WKLV�UHJDUG�QRW�VR�GLIIHUHQW��ERWK
DUH�LQWHUWZLQHG��6FLHQWLILF�ZRUN�LV�PXFK�PRUH�SUDJPDWLF�DQG�OHVV�GHWHUPLQHG
E\� WKHRU\� WKDQ� RXWVLGHUV�ZRXOG� H[SHFW� �/DWRXU� DQG�:RROJDU� ������� $W� WKH
VDPH� WLPH��ZH� XVH� VFLHQWLILF� NQRZOHGJH� DQG� WKHRULHV� WR�PDNH� VHQVH� RI� RXU
VXUURXQGLQJV� HYHU\� GD\�� $QG� VRPH� WKHRULHV� RU� WKHRUHWLFDO� PRGHOV� DUH
VXUSULVLQJO\�YHUVDWLOH��ZKLFK�LV�ZK\�LW�PDNHV�VHQVH�WR�DVVHPEOH�D�WRROER[�RI
XVHIXO�PHQWDO�PRGHOV��0DQNWHORZ�DQG�&UDLN�������WKDW�FRXOG�KHOS�ZLWK�RXU
GDLO\�FKDOOHQJHV�DQG�PDNH�VHQVH�RI�WKH�WKLQJV�ZH�OHDUQ�DQG�HQFRXQWHU�
&KDUOLH�0XQJHU��:DUUHQ�%XIIHWWߞV�SDUWQHU�DQG�YLFH�FKDLUPDQ�RI�%HUNVKLUH

+DWKDZD\��VWUHVVHV�WKH�LPSRUWDQFH�RI�KDYLQJ�D�EURDG�WKHRUHWLFDO�WRROER[ߙ��QRW
WR� EH� D� JRRG� DFDGHPLF�� EXW� WR� KDYH� D� JRRG�� SUDJPDWLF� JULS� RQ� UHDOLW\�� +H
UHJXODUO\�H[SODLQV�WR�VWXGHQWV�ZKLFK�PHQWDO�PRGHOV�KDYH�SURYHQ�PRVW�XVHIXO
WR�KHOS�KLP�XQGHUVWDQG�PDUNHWV�DQG�KXPDQ�EHKDYLRXU��+H�DGYRFDWHV�ORRNLQJ
RXW� IRU� WKH� PRVW� SRZHUIXO� FRQFHSWV� LQ� HYHU\� GLVFLSOLQH� DQG� WR� WU\� WR
XQGHUVWDQG� WKHP� VR� WKRURXJKO\� WKDW� WKH\� EHFRPH� SDUW� RI� RXU� WKLQNLQJ�� 7KH
PRPHQW� RQH� VWDUWV� WR� FRPELQH� WKHVH� PHQWDO� PRGHOV� DQG� DWWDFK� RQHߞV
H[SHULHQFHV� WR� WKHP�� RQH� FDQQRW� KHOS� EXW� JDLQ� ZKDW� KH� FDOOV� \ZRUOGOߡ
ZLVGRPߢ�� 7KH� LPSRUWDQFH� LV� WR� KDYH� QRW� MXVW� D� IHZ�� EXW� D� EURDG� UDQJH� RI
PHQWDO�PRGHOV� LQ� \RXU� KHDG��2WKHUZLVH�� \RX� ULVN� EHFRPLQJ� WRR� DWWDFKHG� WR
RQH�RU�WZR�DQG�VHH�RQO\�ZKDW�ILWV�WKHP��<RX�ZRXOG�EHFRPH�WKH�PDQ�ZLWK�D
KDPPHU�ZKR�VHHV�QDLOV�HYHU\ZKHUH��FI��0DVORZ������������
0XQJHU�ZULWHV�W�UHDOO\�NQRZ�DQ\WKLQJߞHOO��WKH�ILUVW�UXOH�LV�WKDW�\RX�FDQ:ߡ�

LI�\RX� MXVW� UHPHPEHU� LVRODWHG� IDFWV� DQG� WU\� DQG�EDQJ� ��HP�EDFNߞ ,I� WKH� IDFWV
GRQߞW� KDQJ� WRJHWKHU� RQ� D� ODWWLFHZRUN� RI� WKHRU\�� \RX� GRQߞW� KDYH� WKHP� LQ� D
XVDEOH� IRUP��<RXߞYH� JRW� WR� KDYH�PRGHOV� LQ� \RXU� KHDG�� $QG� \RXߞYH� JRW� WR
DUUD\� \RXU� H[SHULHQFH�� ERWK� YLFDULRXV� DQG� GLUHFW�� RQ� WKLV� ODWWLFHZRUN� RI
PRGHOV��<RX�PD\�KDYH�QRWLFHG�VWXGHQWV�ZKR�MXVW�WU\�WR�UHPHPEHU�DQG�SRXQG
EDFN�ZKDW�LV�UHPHPEHUHG��:HOO��WKH\�IDLO�LQ�VFKRRO�DQG�LQ�OLIH��<RXߞYH�JRW�WR
KDQJ�H[SHULHQFH�RQ�D�ODWWLFHZRUN�RI�PRGHOV�LQ�\RXU�KHDGߢ���0XQJHU�������
$� WUXO\�ZLVH�SHUVRQ� LV�QRW� VRPHRQH�ZKR�NQRZV�HYHU\WKLQJ��EXW� VRPHRQH

ZKR�LV�DEOH�WR�PDNH�VHQVH�RI�WKLQJV�E\�GUDZLQJ�IURP�DQ�H[WHQGHG�UHVRXUFH�RI
LQWHUSUHWDWLRQ�VFKHPHV��7KLV�VWDQGV�LQ�KDUVK�FRQWUDVW�WR�WKH�FRPPRQ�EXW�QRW�
VR�ZLVH� EHOLHI� WKDW� ZH� QHHG� WR� OHDUQ� IURP� H[SHULHQFH�� ,W� LV� PXFK� EHWWHU� WR
OHDUQ� IURP� WKH� H[SHULHQFHV� RI� RWKHUV� �ߙ HVSHFLDOO\� ZKHQ� WKLV� H[SHULHQFH� LV
UHIOHFWHG� RQ� DQG� WXUQHG� LQWR� YHUVDWLOH� �ߢPHQWDO�PRGHOVߡ WKDW� FDQ� EH� XVHG� LQ



GLIIHUHQW�VLWXDWLRQV�
:KHQ�ZH�GHOHJDWH�WKH�VWRUDJH�RI�NQRZOHGJH�WR�WKH�VOLS�ER[�DQG�DW�WKH�VDPH

WLPH�IRFXV�RQ�WKH�SULQFLSOHV�EHKLQG�DQ�LGHD�ZKLOH�ZH�ZULWH��DGG�DQG�FRQQHFW
QRWHV�� ZKHQ� ZH� ORRN� IRU� SDWWHUQV� DQG� WKLQN� EH\RQG� WKH� PRVW� REYLRXV
LQWHUSUHWDWLRQ�RI�D�QRWH��ZKHQ�ZH� WU\� WR�PDNH�VHQVH�RI� VRPHWKLQJ��FRPELQH
GLIIHUHQW�LGHDV�DQG�GHYHORS�OLQHV�RI�WKRXJKW��ZH�GR�H[DFWO\�WKDW��ZH�EXLOG�XS�D
�ODWWLFHZRUNߡ RI�PHQWDO�PRGHOVߢ� LQVWHDG� RI� MXVW� �UHPHPEHULQJߡ LVRODWHG� IDFWV
DQG�WU\�DQG�EDQJߞ�HP�EDFNߢ�
7KH�EHDXW\�RI� WKLV�DSSURDFK� LV� WKDW�ZH�FR�HYROYH�ZLWK�RXU�VOLS�ER[HV��ZH

EXLOG�WKH�VDPH�FRQQHFWLRQV�LQ�RXU�KHDGV�ZKLOH�ZH�GHOLEHUDWHO\�GHYHORS�WKHP
LQ�RXU�VOLS�ER[ߙ��DQG�PDNH�LW�HDVLHU�WR�UHPHPEHU�WKH�IDFWV�DV�WKH\�QRZ�KDYH�D
ODWWLFHZRUN� ZH� FDQ� DWWDFK� WKHP� WR�� ,I� ZH� SUDFWLFH� OHDUQLQJ� QRW� DV� D� SXUH
DFFXPXODWLRQ� RI� NQRZOHGJH�� EXW� DV� DQ� DWWHPSW� WR� EXLOG� XS� D� ODWWLFHZRUN� RI
WKHRULHV� DQG� PHQWDO� PRGHOV� WR� ZKLFK� LQIRUPDWLRQ� FDQ� VWLFN�� ZH� HQWHU� D
YLUWXRXV�FLUFOH�ZKHUH�OHDUQLQJ�IDFLOLWDWHV�OHDUQLQJ�
+HOPXW�'��6DFKV�SXWV�LW�OLNH�WKLV�

�\%ߡ OHDUQLQJ�� UHWDLQLQJ�� DQG� EXLOGLQJ� RQ� WKH� UHWDLQHG� EDVLFV��ZH� DUH� FUHDWLQJ� D� ULFK�ZHE� RI
DVVRFLDWHG�LQIRUPDWLRQ��7KH�PRUH�ZH�NQRZ��WKH�PRUH�LQIRUPDWLRQ��KRRNV��ZH�KDYH�WR�FRQQHFW
QHZ�LQIRUPDWLRQ�WR��WKH�HDVLHU�ZH�FDQ�IRUP�ORQJ�WHUP�PHPRULHV��>ߨ@�/HDUQLQJ�EHFRPHV�IXQ�
:H� KDYH� HQWHUHG� D� YLUWXRXV� FLUFOH� RI� OHDUQLQJ�� DQG� LW� VHHPV� DV� LI� RXU� ORQJ�WHUP� PHPRU\
FDSDFLW\�DQG�VSHHG�DUH�DFWXDOO\�JURZLQJ��2Q�WKH�RWKHU�KDQG��LI�ZH�IDLO�WR�UHWDLQ�ZKDW�ZH�KDYH
OHDUQHG�� IRU� H[DPSOH�� E\� QRW� XVLQJ� HIIHFWLYH� VWUDWHJLHV�� LW� EHFRPHV� LQFUHDVLQJO\� GLIILFXOW� WR
OHDUQ� LQIRUPDWLRQ� WKDW� EXLOGV� RQ� HDUOLHU� OHDUQLQJ�� 0RUH� DQG� PRUH� NQRZOHGJH� JDSV� EHFRPH
DSSDUHQW��6LQFH�ZH�FDQߞW�UHDOO\�FRQQHFW�QHZ�LQIRUPDWLRQ�WR�JDSV��OHDUQLQJ�EHFRPHV�DQ�XSKLOO
EDWWOH� WKDW�H[KDXVWV�XV�DQG� WDNHV� WKH�IXQ�RXW�RI� OHDUQLQJ�� ,W� VHHPV�DV� LI�ZH�KDYH�UHDFKHG� WKH
FDSDFLW\� OLPLW�RI�RXU�EUDLQ�DQG�PHPRU\��:HOFRPH� WR�D�YLFLRXV�FLUFOH��&HUWDLQO\��\RX�ZRXOG
PXFK�UDWKHU�EH�LQ�D�YLUWXRXV�OHDUQLQJ�FLUFOH��VR�WR�UHPHPEHU�ZKDW�\RX�KDYH�OHDUQHG��\RX�QHHG
WR�EXLOG�HIIHFWLYH�ORQJ�WHUP�PHPRU\�VWUXFWXUHVߢ���6DFKV����������

+LV� UHFRPPHQGDWLRQV� IRU� OHDUQLQJ� UHDG�DOPRVW� OLNH� LQVWUXFWLRQV� IRU� WKH�VOLS�
ER[�
������3D\�DWWHQWLRQ�WR�ZKDW�\RX�ZDQW�WR�UHPHPEHU�
��� � � � 3URSHUO\� HQFRGH� WKH� LQIRUPDWLRQ� \RX� ZDQW� WR� NHHS�� �7KLV� LQFOXGHV
WKLQNLQJ�DERXW�VXLWDEOH�FXHV��

������3UDFWLFH�UHFDOO���,ELG������
:H�OHDUQ�VRPHWKLQJ�QRW�RQO\�ZKHQ�ZH�FRQQHFW�LW�WR�SULRU�NQRZOHGJH�DQG�WU\
WR�XQGHUVWDQG�LWV�EURDGHU�LPSOLFDWLRQV��HODERUDWLRQ���EXW�DOVR�ZKHQ�ZH�WU\�WR



UHWULHYH�LW�DW�GLIIHUHQW�WLPHV��VSDFLQJ��LQ�GLIIHUHQW�FRQWH[WV��YDULDWLRQ���LGHDOO\
ZLWK�WKH�KHOS�RI�FKDQFH��FRQWH[WXDO�LQWHUIHUHQFH��DQG�ZLWK�D�GHOLEHUDWH�HIIRUW
�UHWULHYDO���7KH�VOLS�ER[�QRW�RQO\�SURYLGHV�XV�ZLWK�WKH�RSSRUWXQLW\�WR�OHDUQ�LQ
WKLV�SURYHQ�ZD\��LW�IRUFHV�XV�WR�GR�H[DFWO\�ZKDW�LV�UHFRPPHQGHG�MXVW�E\�XVLQJ
LW��:H�KDYH�WR�HODERUDWH�RQ�ZKDW�ZH�UHDG�MXVW�WR�EH�DEOH�WR�ZULWH�LW�GRZQ�DQG
WUDQVODWH�LW�LQWR�GLIIHUHQW�FRQWH[WV��:H�UHWULHYH�LQIRUPDWLRQ�IURP�WKH�VOLS�ER[
ZKHQHYHU�ZH�WU\�WR�FRQQHFW�QHZ�QRWHV�ZLWK�ROG�QRWHV��-XVW�E\�GRLQJ�WKLV��ZH
PL[� XS� FRQWH[WV�� VKXIIOH� QRWHV� DQG� UHWULHYH� WKH� LQIRUPDWLRQ� LQ� LUUHJXODU
LQWHUYDOV��$QG�DORQJ�WKH�ZD\��ZH�IXUWKHU�HODERUDWH�RQ�WKH�LQIRUPDWLRQ��ZKLFK
ZH�DOZD\V�UHWULHYH�GHOLEHUDWHO\�

��������8VH�WKH�6OLS�%R[�DV�D�&UHDWLYLW\�0DFKLQH
�UHDWLYLW\�LV�MXVW�FRQQHFWLQJ�WKLQJV��:KHQ�\RX�DVN�FUHDWLYH�SHRSOH�KRZ�WKH\�GLG�VRPHWKLQJ&ߡ
WKH\�IHHO�D�OLWWOH�JXLOW\�EHFDXVH�WKH\�GLGQߞW�UHDOO\�GR�LW��WKH\�MXVW�VDZ�VRPHWKLQJߢ���6WHYH�-REV�

0DQ\� H[FLWLQJ� VWRULHV� IURP� VFLHQWLILF� KLVWRU\� PDNH� XV� EHOLHYH� WKDW� JUHDW
LQVLJKW�FRPHV�LQ�D�IODVK��7KHUH�LV�WKH�VXGGHQ�LQVLJKW�RI�:DWVRQ�DQG�&ULFN�WKDW
'1$�ZRXOG�KDYH�WR�KDYH�WKH�IRUP�RI�D�GRXEOH�KHOL[�RU�WKH�VWRU\�RI�)ULHGULFK
$XJXVW� .HNXO©�� ZKR� DOOHJHGO\� GUHDPHG� RI� D� VQDNH� ELWLQJ� LWV� RZQ� WDLO� DQG
VXGGHQO\�VDZ�WKH�VWUXFWXUH�RI�EHQ]HQH�LQ�IURQW�RI�KLV�H\HV�
%XW�WKH�UHDVRQ�ZK\�:DWVRQ�DQG�&ULFN�RU�.HNXO©�KDG�WKHVH�LQVLJKWV�DQG�QRW

D�UDQGRP�SHUVRQ�RQ�WKH�VWUHHW�LV�WKDW�WKH\�DOUHDG\�KDG�VSHQW�D�YHU\�ORQJ�WLPH
WKLQNLQJ�KDUG�DERXW�WKH�SUREOHPV��WLQNHUHG�ZLWK�RWKHU�SRVVLEOH�VROXWLRQV�DQG
WULHG� FRXQWOHVV� RWKHU�ZD\V� RI� ORRNLQJ� DW� WKH� SUREOHP��2XU� IDVFLQDWLRQ�ZLWK
WKHVH� VWRULHV� FORXGV� WKH� IDFW� WKDW� DOO� JRRG� LGHDV� QHHG� WLPH�� (YHQ� VXGGHQ
EUHDNWKURXJKV�DUH�XVXDOO\�SUHFHGHG�E\�D�ORQJ��LQWHQVH�SURFHVV�RI�SUHSDUDWLRQ�
%HLQJ� H[SHULHQFHG�ZLWK� D� SUREOHP� DQG� LQWLPDWHO\� IDPLOLDU�ZLWK� WKH� WRROV

DQG� GHYLFHV� ZH� ZRUN� ZLWK�� LGHDOO\� WR� WKH� SRLQW� RI� YLUWXRVLW\�� LV� WKH
SUHFRQGLWLRQ�IRU�GLVFRYHULQJ�WKHLU�LQKHUHQW�SRVVLELOLWLHV��ZULWHV�/XGZLN�)OHFN�
D� KLVWRULDQ� RI� VFLHQFH� �)OHFN� ������ ������ 7KLV� LV� WUXH� HYHQ� IRU� SXUHO\
WKHRUHWLFDO�ZRUN��+HUH��WRR��ZH�QHHG�H[SHULHQFH�XQWLO�ZH�FDQߡ�IHHO�RXU�ZD\ߢ
DURXQG� WKH� SUREOHPV� DQG� TXHVWLRQV� ZH� GHDO� ZLWK�� HYHQ� LI� WKHVH� WKLQJV� DUH
ZRUGV�� FRQFHSWV� DQG� QRWHV� LQ� D� ILOH� V\VWHP�� :KDW� ZH� OHDUQ� LQ� SUDFWLFH� LV
DOZD\V�PXFK�PRUH�WKRURXJK�DQG�FRPSOH[�WKDQ�ZKDW�ZH�FRXOG�SXW�LQWR�ZRUGV�
7KDW� LV� ZK\� HYHQ� SXUHO\� WKHRUHWLFDO� ZRUN� FDQQRW� EH� UHGXFHG� WR� H[SOLFLW
NQRZOHGJH��ZKLFK�LV�FRQVFLRXVO\�DYDLODEOH��7KLV�LV�HVSHFLDOO\�WUXH�IRU�WKH�XVH
RI�D�VOLS�ER[��,W�LV�WKH�LQWXLWLRQ�WKDW�FRPHV�IURP�WKH�LQWLPDWH�NQRZOHGJH�RI�D



SUDFWLFH�WKDW�FDQ�OHDG�XV�WR�QHZ�LQVLJKWV��:H�PLJKW�QRW�EH�DEOH�WR�H[SOLFLWO\
VWDWH� ZK\� LW� LV� PRUH� SURPLVLQJ� WR� IROORZ� RQH� LGHD� LQVWHDG� RI� DQRWKHU�� EXW
EHLQJ� H[SHULHQFHG�� ZH� VRPHKRZ� NQRZ� �ߙ ZKLFK� LV� HQRXJK�� ([SHULPHQWDO
VFLHQWLVWV�UHJXODUO\�GHVFULEH�WKHLU�GHFLVLRQ�PDNLQJ�SURFHVV�DV�EHLQJ�EDVHG�RQ
LQWXLWLRQ� �5KHLQEHUJHU� ������� DQG� WKHUH� LV� QR� UHDVRQ� ZK\� LW� VKRXOG� EH
GLIIHUHQW�LQ�WKH�VRFLDO�VFLHQFHV��0D\EH�LW�LV�MXVW�KDUGHU�WR�DFFHSW�LQ�WKH�VRFLDO
VFLHQFHV�DV�ZH�WU\�VR�KDUG�WR�EH�PRUH�OLNH�QDWXUDO�VFLHQWLVWV��ZKR�VHHP�WR�GR
ZLWKRXW�VRPHWKLQJ�DV�YDJXH�DV�LQWXLWLRQ��%XW�LQWXLWLRQ�LV�QRW�WKH�RSSRVLWLRQ�WR
UDWLRQDOLW\�DQG�NQRZOHGJH��LW� LV�UDWKHU�WKH�LQFRUSRUDWHG��SUDFWLFDO�VLGH�RI�RXU
LQWHOOHFWXDO� HQGHDYRXUV�� WKH� VHGLPHQWHG� H[SHULHQFH� RQ� ZKLFK� ZH� EXLOG� RXU
FRQVFLRXV��H[SOLFLW�NQRZOHGJH��FI��$KUHQV�������
6WHYHQ�-RKQVRQ��ZKR�ZURWH�DQ�LQVLJKWIXO�ERRN�DERXW�KRZ�SHRSOH�LQ�VFLHQFH

DQG�LQ�JHQHUDO�FRPH�XS�ZLWK�JHQXLQH�QHZ�LGHDV��FDOOV�LW�WKHߡ�VORZ�KXQFKߢ��$V
D�SUHFRQGLWLRQ�WR�PDNH�XVH�RI�WKLV�LQWXLWLRQ��KH�HPSKDVLVHV�WKH�LPSRUWDQFH�RI
H[SHULPHQWDO� VSDFHV� ZKHUH� LGHDV� FDQ� IUHHO\� PLQJOH� �-RKQVRQ� ������� $
ODERUDWRU\� ZLWK� RSHQ�PLQGHG� FROOHDJXHV� FDQ� EH� VXFK� D� VSDFH�� PXFK� DV
LQWHOOHFWXDOV� DQG� DUWLVWV� IUHHO\� GLVFXVVHG� LGHDV� LQ� WKH� FDI©V� RI� ROG� 3DULV�� ,
ZRXOG�DGG�WKH�VOLS�ER[�DV�VXFK�D�VSDFH�LQ�ZKLFK�LGHDV�FDQ�PLQJOH�IUHHO\��VR
WKH\�FDQ�JLYH�ELUWK�WR�QHZ�RQHV�
0RVW�RIWHQ��LQQRYDWLRQ�LV�QRW�WKH�UHVXOW�RI�D�VXGGHQ�PRPHQW�RI�UHDOL]DWLRQ�

DQ\ZD\�� EXW� LQFUHPHQWDO� VWHSV� WRZDUG� LPSURYHPHQW�� (YHQ� JURXQGEUHDNLQJ
SDUDGLJP�VKLIWV�DUH�PRVW�RIWHQ�WKH�FRQVHTXHQFH�RI�PDQ\�VPDOO�PRYHV�LQ�WKH
ULJKW� GLUHFWLRQ� LQVWHDG� RI� RQH� ELJ� LGHD�� 7KLV� LV� ZK\� WKH� VHDUFK� IRU� VPDOO
GLIIHUHQFHV� LV� NH\�� ,W� LV� VXFK� DQ� LPSRUWDQW� VNLOO� WR� VHH� GLIIHUHQFHV� EHWZHHQ
VHHPLQJO\� VLPLODU� FRQFHSWV�� RU� FRQQHFWLRQV� EHWZHHQ� VHHPLQJO\� GLIIHUHQW
LGHDV�� 7KLV� HYHQ� XVHG� WR� EH� WKH� PHDQLQJ� RI� WKH� ZRUG� �ߢ�QHZߡ �ߢ�1RYXVߡ LQ
/DWLQ��XVHG�WR�PHDQߡ�GLIIHUHQWߡ�ߢ�XQXVXDOߢ��QRW�VR�PXFKߡ�JHQXLQHO\�QHZߢ�LQ
WKH�PHDQLQJ�RIߡ�XQKHDUGߢ��/XKPDQQ��������������7R�KDYH�FRQFUHWH�QRWHV�LQ
IURQW� RI� RXU� H\HV� DQG� EH� DEOH� WR� FRPSDUH� WKHP� GLUHFWO\�PDNHV� GLIIHUHQFHV�
HYHQ� VPDOO� RQHV��PXFK� HDVLHU� WR� VSRW�� �7KLV� LV� DQ� DGYDQWDJH�RI� WKH�RULJLQDO
SDSHU�VOLS�ER[��DV�\RX�FDQ�VSUHDG�RXW�PXOWLSOH�QRWHV�RQ�D�GHVN�LQVWHDG�RI�MXVW
VHHLQJ�WKHP�RQ�D�FRPSXWHU�VFUHHQ���7KH�QHXURELRORJLVW�-DPHV�=XOO�SRLQWV�RXW
WKDW� FRPSDULQJ� LV� RXU� QDWXUDO� IRUP� RI� SHUFHSWLRQ�� ZKHUH� RXU� FRJQLWLYH
LQWHUSUHWDWLRQ� LV� LQ� ORFNVWHS� ZLWK� RXU� DFWXDO� H\H� PRYHPHQWV�� 7KHUHIRUH�
FRPSDULQJ�VKRXOG�EH�XQGHUVWRRG�TXLWH�OLWHUDOO\�
:H�HYHQ�FRPSDUH�ZKHQ�ZH�IRFXV�RQ�RQH�WKLQJ�3D\LQJ�DWWHQWLRQ�GRHV�QRWߡ�



PHDQ�XQUHOHQWLQJ�DWWHQWLRQ�RQ�RQH�IRFDO�SRLQW��2XU�EUDLQV�HYROYHG� WR�QRWLFH
GHWDLOV�E\�VKLIWLQJ�IRFXV�IURP�RQH�DUHD�WR�DQRWKHU��E\�UHSHDWHGO\�VFDQQLQJ�WKH
VXUURXQGLQJV��>���@�7KH�EUDLQ�LV�PRUH�OLNHO\�WR�QRWLFH�GHWDLOV�ZKHQ�LW�VFDQV�WKDQ
ZKHQ�LW�IRFXVHVߢ���=XOO����������I��7KLV�LV�RQH�RI�WKH�UHDVRQV�ZK\�WKLQNLQJ
ZRUNV�VR�PXFK�EHWWHU�ZKHQ�ZH�KDYH�WKH�YHU\�WKLQJV�ZH�WKLQN�DERXW�LQ�IURQW
RI�RXU�H\HV��,W�LV�LQ�RXU�QDWXUH�

��������7KLQN�,QVLGH�WKH�%R[
�UHDWLYH@&<ߡ SHRSOH� DUH� EHWWHU� DW� UHFRJQL]LQJ� UHODWLRQVKLSV�� PDNLQJ� DVVRFLDWLRQV� DQG
FRQQHFWLRQV� DQG� VHHLQJ� WKLQJV� LQ� DQ� RULJLQDO� ZD\ߚVHHLQJ� WKLQJV� WKDW� RWKHUV� FDQQRW� VHHߡ
�$QGUHDVHQ�������

&RPSDULQJ�� GLIIHUHQWLDWLQJ� DQG� FRQQHFWLQJ� QRWHV� DUH� WKH� EDVLV� RI� JRRG
DFDGHPLF� ZULWLQJ�� EXW� SOD\LQJ� DQG� WLQNHULQJ� ZLWK� LGHDV� LV� ZKDW� OHDGV� WR
LQVLJKW�DQG�H[FHSWLRQDO�WH[WV�
7R� EH� DEOH� WR� SOD\�ZLWK� LGHDV�� ZH� ILUVW� KDYH� WR� OLEHUDWH� WKHP� IURP� WKHLU

RULJLQDO� FRQWH[W� E\� PHDQV� RI� DEVWUDFWLRQ� DQG� UH�VSHFLILFDWLRQ��:H� GLG� WKLV
ZKHQ�ZH�WRRN�OLWHUDWXUH�QRWHV�DQG�WUDQVODWHG�WKHP�LQWR�WKH�GLIIHUHQW�FRQWH[WV
ZLWKLQ� WKH� VOLS�ER[�� $EVWUDFWLRQ� GRHV� QRW� KDYH� D� JRRG� UHSXWDWLRQ� DW� WKH
PRPHQW��,W�LV�WKH�WDQJLEOH��WKH�FRQFUHWH�WKDW�LV�FKHHUHG�IRU��$EVWUDFWLRQ�VKRXOG
LQGHHG�QRW�EH�WKH�ILQDO�JRDO�RI�WKLQNLQJ��EXW�LW�LV�D�QHFHVVDU\�LQ�EHWZHHQ�VWHS
WR� PDNH� KHWHURJHQHRXV� LGHDV� FRPSDWLEOH�� ,I� 'DUZLQ� KDG� QHYHU� DEVWUDFWHG
IURP�KLV� FRQFUHWH�REVHUYDWLRQV�RI� VSDUURZV�� KH�ZRXOG�QHYHU�KDYH� IRXQG� DQ
DEVWUDFW�� D� JHQHUDO� SULQFLSOH� RI� HYROXWLRQ� DFURVV� GLIIHUHQW� VSHFLHV�� DQG� KH
ZRXOG�QHYHU�KDYH�EHHQ�DEOH� WR�VHH�KRZ�HYROXWLRQ�ZRUNV�LQ�RWKHU�VSHFLHV�DV
ZHOO�� $EVWUDFWLRQ� LV� DOVR� QRW� IRU� WKHRUHWLFDO�DFDGHPLF� SURFHVVHV� RI� LQVLJKW
RQO\�� :H� QHHG� WR� DEVWUDFW� IURP� FRQFUHWH� VLWXDWLRQV� HYHU\� GD\�� 2QO\� E\
DEVWUDFWLRQ�DQG�UH�VSHFLILFDWLRQ�FDQ�ZH�DSSO\�LGHDV�LQ�WKH�VLQJXODU�DQG�DOZD\V
GLIIHUHQW�VLWXDWLRQV�LQ�UHDOLW\��/RHZHQVWHLQ��������
(YHQ�YHU\�SHUVRQDO��LQWLPDWH�H[SHULHQFHV��OLNH�HQFRXQWHUV�ZLWK�DUW��UHTXLUH

DEVWUDFWLRQ�� ,I� WKH� VWRU\� RI�5RPHR� DQG� -XOLHW� WRXFKHV� XV�� LW� LV� FHUWDLQO\� QRW
EHFDXVH�ZH�DUH�DOO�PHPEHUV�RI�RQH�RI� WZR� IHXGLQJ� IDPLOLHV� LQ�9HURQD��:H
DEVWUDFW�IURP�WLPH�DQG�SODFH��IURP�WKH�SDUWLFXODU�FLUFXPVWDQFHV�XQWLO�ZH�FDQ
PHHW� WKH� SURWDJRQLVWV� RI� WKLV� VWRU\� RQ� D� JHQHUDO� OHYHO� ZKHUH� RXU� RZQ
HPRWLRQDO� OLIH� FDQ� UHVRQDWH� ZLWK� ZKDW� ZH� VHH� RQ� VWDJH�� 7KH� WHQGHQF\� WR
MX[WDSRVH� DEVWUDFWLRQ� ZLWK� EHLQJ� ZRUOGO\� RU� WR� DVVRFLDWH� LW� ZLWK
LQWHOOHFWXDOLVP� DQG� MX[WDSRVH� LW� ZLWK� EHLQJ� VROXWLRQ�RULHQWDWHG� LV� YHU\



PLVOHDGLQJ�LQGHHG�
6WXGLHV�RQ�FUHDWLYLW\�ZLWK�HQJLQHHUV�VKRZ�WKDW� WKH�DELOLW\� WR�ILQG�QRW�RQO\

FUHDWLYH��EXW�IXQFWLRQDO�DQG�ZRUNLQJ�VROXWLRQV�IRU�WHFKQLFDO�SUREOHPV�LV�HTXDO
WR� WKH� DELOLW\� WR�PDNH� DEVWUDFWLRQV�� 7KH� EHWWHU� DQ� HQJLQHHU� LV� DW� DEVWUDFWLQJ
IURP�D�VSHFLILF�SUREOHP��WKH�EHWWHU�DQG�PRUH�SUDJPDWLF�KLV�VROXWLRQV�ZLOO�EHߙ�
HYHQ�IRU�WKH�YHU\�SUREOHP�KH�DEVWUDFWHG�IURP��*DVVPDQQ�DQG�=HVFKN\�������
������$EVWUDFWLRQ� LV�DOVR� WKH�NH\� WR�DQDO\VH�DQG�FRPSDUH�FRQFHSWV�� WR�PDNH
DQDORJLHV� DQG� WR� FRPELQH� LGHDV�� WKLV� LV� HVSHFLDOO\� WUXH� ZKHQ� LW� FRPHV� WR
LQWHUGLVFLSOLQDU\�ZRUN��*ROGVWRQH�DQG�:LOHQVN\�������
%HLQJ�DEOH� WR�DEVWUDFW�DQG� UH�VSHFLI\� LGHDV� LV��DJDLQ��RQO\�RQH�VLGH�RI� WKH

HTXDWLRQ��,W�LV�QRW�JRRG�IRU�DQ\WKLQJ�LI�ZH�GRQߞW�KDYH�D�V\VWHP�LQ�SODFH�WKDW
DOORZV�XV�WR�SXW�WKLV�LQWR�SUDFWLFH��+HUH��LW�LV�WKH�FRQFUHWH�VWDQGDUGL]DWLRQ�RI
QRWHV� LQ� MXVW� RQH� IRUPDW� WKDW� HQDEOHV� XV� WR� OLWHUDOO\� VKXIIOH� WKHP�DURXQG�� WR
DGG� RQH� LGHD� WR�PXOWLSOH� FRQWH[WV� DQG� WR� FRPSDUH� DQG� FRPELQH� WKHP� LQ� D
FUHDWLYH�ZD\�ZLWKRXW�ORVLQJ�VLJKW�RI�ZKDW�WKH\�WUXO\�FRQWDLQ�
&UHDWLYLW\�FDQQRW�EH� WDXJKW� OLNH�D� UXOH�RU�DSSURDFKHG� OLNH�D�SODQ��%XW�ZH

FDQ�PDNH� VXUH� WKDW� RXU�ZRUNLQJ� HQYLURQPHQW� DOORZV� XV� WR� EH� FUHDWLYH�ZLWK
LGHDV�� ,W� DOVR� KHOSV� WR� NHHS� LQ� PLQG� VRPH� FUHDWLYLW\�LQGXFLQJ� LGHDV� DERXW
SUREOHP�VROYLQJ�WKDW�PLJKW�EH�FRXQWHULQWXLWLYH��,W�LV�ZRUWK�LW�WR�GZHOO�RQ�WKLV
VXEMHFW�D�OLWWOH�ELW�EHIRUH�ZH�PRYH�RQ�WR�WKH�QH[W�VWHS��WKH�SUHSDUDWLRQ�RI�WKH
URXJK�GUDIW�RI�WKH�PDQXVFULSW�
7KH� UHDO� HQHP\�RI� LQGHSHQGHQW� WKLQNLQJ� LV� QRW� DQ� H[WHUQDO� DXWKRULW\�� EXW

RXU� RZQ� LQHUWLD�� 7KH� DELOLW\� WR� JHQHUDWH� QHZ� LGHDV� KDV� PRUH� WR� GR� ZLWK
EUHDNLQJ�ZLWK�ROG�KDELWV�RI�WKLQNLQJ�WKDQ�ZLWK�FRPLQJ�XS�ZLWK�DV�PDQ\�LGHDV
DV�SRVVLEOH��)RU�REYLRXV�UHDVRQV�� ,�GR�QRW�UHFRPPHQGߡ�WKLQNLQJ�RXWVLGH� WKH
ER[��2ߢQ�WKH�FRQWUDU\��ZH�FDQ�WXUQ�WKH�VOLS�ER[�LQWR�D�WRRO�IRU�EUHDNLQJ�RXW�RI
RXU�RZQ�WKLQNLQJ�KDELWV�
2XU�EUDLQV� MXVW� ORYH�URXWLQHV��%HIRUH�QHZ�LQIRUPDWLRQ�SURPSWV�RXU�EUDLQV

WR�WKLQN�GLIIHUHQWO\�DERXW�VRPHWKLQJ��WKH\�PDNH�WKH�QHZ�LQIRUPDWLRQ�ILW�LQWR
WKH� NQRZQ� RU� OHW� LW� GLVDSSHDU� FRPSOHWHO\� IURP� RXU� SHUFHSWLRQ��8VXDOO\��ZH
GRQߞW�HYHQ�QRWLFH�ZKHQ�RXU�EUDLQV�PRGLI\�RXU�VXUURXQGLQJV�WR�PDNH�LW�ILW�LWV
H[SHFWDWLRQV��:H�QHHG�WKHUHIRUH�D�ELW�RI�D�UXVH�WR�EUHDN�WKH�SRZHU�RI�WKLQNLQJ
URXWLQHV�� ,Q� WKHLU� ERRN� ZLWK� WKH� VKRZ\� WLWOH� �7KHߡ �� (OHPHQWV� RI� (IIHFWLYH
7KLQNLQJߢ�� WKH� PDWKHPDWLFLDQV� (GZDUG� %�� %XUJHU� DQG� 0LFKDHO� 6WDUELUG
FROOHFWHG�GLIIHUHQW�VWUDWHJLHV�WR�GR�WKDW���������6RPH�DUH�DOUHDG\�WHFKQLFDOO\
LPSOHPHQWHG�LQ�WKH�VOLS�ER[��RWKHUV�DUH�JRRG�WR�NHHS�LQ�PLQG�



)RU� H[DPSOH�� WKH\� HPSKDVLVH� WKH� LPSRUWDQFH� RI� IHHGEDFN� ORRSV� DQG� WKH
QHHG� WR� ILQG� ZD\V� WR� FRQIURQW� RXUVHOYHV� ZLWK� RXU� HUURUV�� PLVWDNHV� DQG
PLVXQGHUVWDQGLQJV��7KLV�LV�D�EXLOW�LQ�IHDWXUH�RI�WKH�VOLS�ER[��$QRWKHU�KDELW�RI
WKH�HIIHFWLYH�WKLQNHUV�WKH\�KLJKOLJKW�LV�WKHLU�DELOLW\�WR�IRFXV�RQ�WKH�PDLQ�LGHDV
EHKLQG�WKH�GHWDLOV��WR�JUDVS�WKH�JLVW�RI�VRPHWKLQJ��7KLV��WRR��LV�VRPHWKLQJ�WKH
VOLS�ER[�QXGJHV�XV�WR�GR�
$QRWKHU�SLHFH�RI� DGYLFH� LV�QRW� D� IHDWXUH�RI� WKH� VOLS�ER[�DQG�PLJKW� VRXQG

EDQDO��EXW�LW�LV�FUXFLDO��0DNH�VXUH�WKDW�\RX�UHDOO\�VHH�ZKDW�\RX�WKLQN�\RX�VHH
DQG� GHVFULEH� LW� DV� SODLQO\� DQG� IDFWXDOO\� DV� SRVVLEOH�� 'RXEOH�FKHFN� LI
QHFHVVDU\��7KDW�WKLV�LVQߞW�DV�REYLRXV�DV�LW�VRXQGV�ZLOO�EHFRPH�FOHDUHU�E\�WKH
IDFW�WKDW�WKH�DELOLW\�WR�WUXO\�VHH�ZKDW�LV�LQ�IURQW�RI�RQHߞV�H\HV�LV�RIWHQ�OLVWHG�DV
D�WUDLW�RI�H[SHUWV��$QG�WKDW�LV�HDVLO\�H[SODLQHG�E\�WKH�IDFW�WKDW�RXU�SHUFHSWLRQ
GRHV�QRW�IROORZ�WKH�RUGHU�RI�VHHLQJ�ILUVW�DQG�LQWHUSUHWLQJ�VHFRQG��,W�GRHV�ERWK
DW� WKH� VDPH� WLPH�� :H� DOZD\V� SHUFHLYH� VRPHWKLQJ� DV� VRPHWKLQJ� �ߙ RXU
LQWHUSUHWDWLRQ� LV� LQVWDQWDQHRXV�� 7KLV� LV� ZK\� ZH� KDYH� VR� PXFK� WURXEOH� QRW
IDOOLQJ�IRU�DQ�RSWLFDO�LOOXVLRQ��,I�ZH�ORRN�DW�D�WKUHH�GLPHQVLRQDO�GUDZLQJ��ZH
FDQQRW� VHH� LW� MXVW� DV� DQ� DUUDQJHPHQW� RI� OLQHV� DQG� VKDSHV� �ߙ XQOHVV� ZH� DUH
KLJKO\�WUDLQHG�WR�GR�VR��:H�GRQߞW�HYHQ�QRWLFH�REMHFWLYHO\�PLVVLQJ�SDUWV�LQ�RXU
SHUFHSWLRQ��OLNH�WKH�EOLQG�VSRW�LQ�WKH�PLGGOH�RI�HYHU\WKLQJ�ZH�VHH��:H�QHHG�D
WULFN�WR�VHH�ZKDW�ZH�GRQߞW�VHH��$V�ZH�DOZD\V�LPPHGLDWHO\�VHH�D�ZKROH�SLFWXUH
RI� VRPHWKLQJ�� HYHU\WKLQJ� HOVH�� LQFOXGLQJ� WKH� UHLQWHUSUHWDWLRQ� RI� LW� RU� WKH
GHWHFWLRQ�RI�PLVVLQJ�ELWV��LV�D�VWHS�WKDW�IROORZV�
7KH�VDPH�LV� WUXH�ZKHQ�ZH�UHDG��:H�GRQߞW�VHH� OLQHV�RQ�D�SDSHU�ILUVW�� WKHQ

UHDOLVH� WKDW� WKHVH� DUH� ZRUGV�� WKHQ� XVH� WKHP� WR� EXLOG� VHQWHQFHV� DQG� ILQDOO\
GHFLSKHU� WKH� PHDQLQJ�� :H� LPPHGLDWHO\� UHDG� RQ� WKH� OHYHO� RI� PHDQLQJIXO
XQGHUVWDQGLQJ��7R�UHDOO\�XQGHUVWDQG�D�WH[W�LV�WKHUHIRUH�D�FRQVWDQW�UHYLVLRQ�RI
RXU�ILUVW� LQWHUSUHWDWLRQ��:H�KDYH�WR�WUDLQ�RXUVHOYHV�WR�JHW�XVHG�WR�VHHLQJ�WKLV
GLIIHUHQFH�DQG�WR�KROG�EDFN�RXU�LQJUDLQHG�XUJH�WR�MXPS�WR�FRQFOXVLRQV��7R�EH
DEOH�WR�VHH�ZKDW�ZH�VHH�LQVWHDG�RI�ZKDW�ZH�H[SHFW�WR�VHH�LV�LQGHHG�D�VNLOO�LQ
LWVHOI��QRW�OLNH�D�FKDUDFWHU�WUDLW�RI�EHLQJߡ�RSHQ�PLQGHG�7ߢ�KRVH�ZKR�WKLQN�RI
WKHPVHOYHV�DV�EHLQJ�RSHQ�PLQGHG�DUH�RIWHQ�HYHQ�PRUH�SURQH�WR�VWLFN�WR�WKHLU
ILUVW� XQGHUVWDQGLQJ� DV� WKH\� EHOLHYH� WR� EH� ZLWKRXW� QDWXUDO� SUHMXGLFHV� DQG
WKHUHIRUH�GRQߞW�VHH�WKH�QHHG�WR�FRXQWHUEDODQFH�WKHP��,I�ZH�WKLQN�ZH�FDQߡ�KROG
EDFNߢ�DQ�LQWHUSUHWDWLRQ��ZH�DUH�IRROLQJ�RXUVHOYHV�
:KLOH� WKH�FRQVWDQW�FRPSDULVRQ�RI�QRWHV�FDQ�KHOS�XV� WR�GHWHFW�GLIIHUHQFHV�

QR�WHFKQLTXH�FDQ�KHOS�XV�VHH�ZKDW�LV�PLVVLQJ��%XW�ZH�FDQ�PDNH�LW�D�KDELW�WR



DOZD\V�DVN�ZKDW� LV�QRW� LQ� WKH�SLFWXUH��EXW�FRXOG�EH�UHOHYDQW��7KLV�� WRR��GRHV
QRW�FRPH�QDWXUDOO\�WR�XV�
2QH�RI�WKH�PRVW�IDPRXV�ILJXUHV�WR�LOOXVWUDWH�WKLV�VNLOO�LV�WKH�PDWKHPDWLFLDQ

$EUDKDP�:DOG��0DQJHO�DQG�6DPDQLHJR��������'XULQJ�:RUOG�:DU�,,��KH�ZDV
DVNHG� WR� KHOS� WKH�5R\DO�$LU� )RUFH� ILQG� WKH� DUHDV� RQ� WKHLU� SODQHV� WKDW�ZHUH
PRVW� RIWHQ� KLW� E\� EXOOHWV� VR� WKH\� FRXOG� FRYHU� WKHP�ZLWK�PRUH� DUPRXU��%XW
LQVWHDG�RI�FRXQWLQJ�WKH�EXOOHW�KROHV�RQ�WKH�UHWXUQHG�SODQHV��KH�UHFRPPHQGHG
DUPRXULQJ� WKH�VSRWV�ZKHUH�QRQH�RI� WKH�SODQHV�KDG� WDNHQ�DQ\�KLWV��7KH�5$)
IRUJRW� WR� WDNH� LQWR� DFFRXQW� ZKDW� ZDV� QRW� WKHUH� WR� VHH�� $OO� WKH� SODQHV� WKDW
GLGQߞW�PDNH�LW�EDFN�
7KH� 5$)� IHOO� IRU� D� FRPPRQ� HUURU� LQ� WKLQNLQJ� FDOOHG� VXUYLYRUVKLS� ELDV

�7DOHE� ������� 7KH� RWKHU� SODQHV� GLGQߞW� PDNH� LW� EDFN� EHFDXVH� WKH\� ZHUH� KLW
ZKHUH�WKH\�VKRXOG�KDYH�KDG�H[WUD�SURWHFWLRQ��OLNH�WKH�IXHO�WDQN��7KH�UHWXUQLQJ
SODQHV�FRXOG�RQO\�VKRZ�ZKDW�ZDV�OHVV�UHOHYDQW�
3URGXFW�GHYHORSHUV�PDNH�WKH�VDPH�PLVWDNH�RQ�VXFK�D�UHJXODU�EDVLV��RQH�KDV

WR� ZRQGHU� LI� WKH\� GR� LW� RQ� SXUSRVH�� $V� PDUNHWLQJ� H[SHUW� 5REHUW� 0F0DWK
DVVHPEOHG� WKH� ELJJHVW�HYHU� FROOHFWLRQ� RI� VXSHUPDUNHW� SURGXFWV�� KH� UHDOLVHG
PLGZD\� LW�ZDV�EHFRPLQJ� DOPRVW� H[FOXVLYHO\� D� FROOHFWLRQ�RI� IDLOHG�SURGXFWV
EHFDXVH� WKH\�PDNH� XS� WKH� YDVW�PDMRULW\� RI� DOO� SURGXFWV� HYHU� SURGXFHG��+H
WKRXJKW�D�PXVHXP�ZRXOG�EH�D�JUHDW�SODFH�IRU�SURGXFW�GHYHORSHUV�WR�VHH�ZKDW
DOUHDG\�SURYHG�QRW� WR�ZRUN�VR� WKH\�GLGQߞW�KDYH� WR� UHSHDW� WKH�VDPH�PLVWDNH�
$ODV��UDUHO\�GRHV�D�SURGXFW�GHYHORSHU�VKRZ�DQ\�LQWHUHVW�LQ�OHDUQLQJ�IURP�WKH
H[SHULHQFH� RI� RWKHUV��2IWHQ�� FRPSDQLHV� GRQߞW� HYHQ� NHHS� WUDFN� RI� WKHLU� RZQ
IDLOHG� DWWHPSWV�� SURYLGLQJ�0F0DWK�ZLWK�ZKROH� VHULHV� LQ�ZKLFK�RQH�NLQG�RI
PLVWDNH�ZDV�PDGH�LQ�PXOWLSOH�YDULDWLRQV��VRPHWLPHV�IURP�HDFK�JHQHUDWLRQ�RI
GHYHORSHUV�LQ�WKH�VDPH�FRPSDQ\��0F0DWK�DQG�)RUEHV�������
,Q� KLV� EHDXWLIXOO\� WLWOHG� ERRN� �7KH�$QWLGRWHߡ� +DSSLQHVV� IRU� 3HRSOH�:KR

&DQߞW�6WDQG�3RVLWLYH�7KLQNLQJ�2ߢ�OLYHU�%XUNHPDQ�GHVFULEHV� KRZ�PXFK�RXU
FXOWXUH�LV�IRFXVHG�RQ�VXFFHVV�DQG�KRZ�ZH�QHJOHFW�WKH�LPSRUWDQW�OHVVRQV�IURP
IDLOXUH� �%XUNHPDQ� ������� 0DQDJHU� ELRJUDSKLHV� DUH� D� JRRG� H[DPSOH�� (YHQ
WKRXJK�DOO�RI�WKHP�FRQWDLQ�VRPH�DQHFGRWHV�DERXW�VHWEDFNV��WKHVH�DUH�DOZD\V
HPEHGGHG� LQ� D� ELJJHU� VWRU\� DERXW� VXFFHVV� �IDLOHG� PDQDJHUV� XQIRUWXQDWHO\
UDUHO\�ZULWH�ELRJUDSKLHV��� ,I�ZH� WU\� WR�H[WUDFW�D� OHVVRQ�IURP�DOO� WKHVH�ERRNV�
ZH�PLJKW�HQG�XS�EHOLHYLQJ� WKDW�SHUVLVWHQFH�DQG�FKDULVPD�DUH�SDUDPRXQW� IRU
VXFFHVV��HYHQ�WKRXJK�WKHVH�DUH�H[DFWO\�WKH�VDPH�LQJUHGLHQWV�QHHGHG�WR�VFUHZ�D
SURMHFW�XS�ELJ�WLPH��%XUNHPDQ�LV�UHIHUULQJ�WR�-HUNHU�'HQUHOO�KHUH���2EYLRXVO\�



WKH�VDPH�LV�WUXH�LQ�UHVHDUFK��,W�LV�YHU\�JRRG�WR�NQRZ�ZKDW�KDV�DOUHDG\�SURYHQ
WR�QRW�ZRUN�LI�ZH�WU\�WR�FRPH�XS�ZLWK�QHZ�LGHDV�WKDW�GR�ZRUN�
2QH� SRVVLELOLW\� WR� GHDO� ZLWK� WKLV� WHQGHQF\� LV� WR� DVN� FRXQWHUIDFWXDO

TXHVWLRQV��OLNHߡ�ZKDW�LI"ߢ��0DUNPDQ��/LQGEHUJ��.UD\�DQG�*DOLQVN\���������,W
LV�HDVLHU�WR�OHDUQ�DERXW�WKH�IXQFWLRQ�RI�PRQH\�LQ�D�VRFLHW\�LI�ZH�ZRQGHU�KRZ
VWUDQJHUV�ZRXOG�H[FKDQJH�JRRGV�ZLWKRXW�XVLQJ�PRQH\� WKDQ� LI�ZH� MXVW� IRFXV
RQ� WKH� REYLRXV� SUREOHPV�ZH� KDYH� LQ� D� VRFLHW\� EDVHG� RQ�PRQH\� H[FKDQJH�
6RPHWLPHV�� LW� LV� PRUH� LPSRUWDQW� WR� UHGLVFRYHU� WKH� SUREOHPV� IRU� ZKLFK� ZH
DOUHDG\� KDYH� D� VROXWLRQ� WKDQ� WR� WKLQN� VROHO\� DERXW� WKH� SUREOHPV� WKDW� DUH
SUHVHQW�WR�XV�
3UREOHPV� UDUHO\�JHW� VROYHG�GLUHFWO\�� DQ\ZD\��0RVW�RIWHQ�� WKH� FUXFLDO� VWHS

IRUZDUG� LV� WR� UHGHILQH� WKH� SUREOHP� LQ� VXFK� D� ZD\� WKDW� DQ� DOUHDG\� H[LVWLQJ
VROXWLRQ� FDQ� EH� HPSOR\HG�� 7KH� ILUVW� TXHVWLRQ� VKRXOG� DOZD\V� EH� GLUHFWHG
WRZDUGV�WKH�TXHVWLRQ�LWVHOI��:KDW�NLQG�RI�DQVZHU�FDQ�\RX�H[SHFW�IURP�DVNLQJ
D�TXHVWLRQ�LQ�WKLV�SDUWLFXODU�ZD\"�:KDW�LV�PLVVLQJ"
$QRWKHU� VHHPLQJO\� EDQDO� WLS� UHODWHV� WR� D� GLVWLQJXLVKLQJ� IHDWXUH� RI

H[WUDRUGLQDU\�WKLQNHUV��7DNLQJ�VLPSOH�LGHDV�VHULRXVO\��&RQVLGHU��IRU�H[DPSOH�
WKH�LGHD�RI�EX\LQJ�VWRFNV�ORZ�DQG�VHOOLQJ�WKHP�KLJK��,�DP�VXUH�HYHU\RQH�FDQ
JUDVS� WKDW� LGHD��%XW�JUDVSLQJ�DQ� LGHD� LV�QRW� WKH�VDPH�DV�XQGHUVWDQGLQJ� LW�� ,I
\RX�JR�DQG�EX\�VWRFNV�RQ�WKDWߡ�LQVLJKWߢ��DOO�\RX�FDQ�GR�LV�WR�KRSH�WKDW�D�VWRFN
JRHV�XS�DIWHU�\RX�EX\�LW��ZKLFK�PDNHV�WKLV�NQRZOHGJH�DERXW�DV�XVHIXO�DV�WKH
WLS�RQ�WKH�QH[W�FRORXU�WR�FKRRVH�RQ�D�URXOHWWH�WDEOH�
7KH�QH[W�OHYHO�RI�XQGHUVWDQGLQJ�LV�UHDFKHG�ZKHQ�\RX�UHDOLVH�ZKDW�\RX�EX\

LI�\RX�EX\�D�VWRFN��D�SDUW�RI�D�FRPSDQ\��1RERG\�ZRXOG�VLJQ�D�FRQWUDFW�IRU�D
KRXVH� DQG�EHOLHYH� LW� LV� WKH� FRQWUDFW� KH� RZQV� QRZ��%XW�PDQ\�SHRSOH� WUHDW� D
VWRFN� H[DFWO\� OLNH� WKLV�� 7KH\� GRQߞW� UHDOO\� WKLQN� DERXW�ZKDW� WKH\� JHW� IRU� WKH
SULFH� WKH\� SD\�� WKH\� MXVW� DVVXPH� WKH\�PDGH� D� JRRG� GHDO�ZKHQ� WKH� SULFH� LV
ORZHU�WKDQ�WKH�GD\�EHIRUH��%XW�WKH�RQO\�WKLQJ�:DUUHQ�%XIIHWW�WKLQNV�DERXW�LW�LV
WKH�UHODWLRQVKLS�EHWZHHQ�SULFH�DQG�YDOXHߙ��KH�GRHVQߞW�HYHQ�ORRN�DW�WKH�SULFH
IURP�\HVWHUGD\��+H�XQGHUVWDQGV�WKDW�VLPSOH�LV�QRW�WKH�VDPH�DV�HDV\��DQG�WKDW
WKH� ZRUVW� WKLQJ� \RX� FDQ� GR� LV� WR� PDNH� D� VLPSOH� WDVN� XQQHFHVVDULO\
FRPSOLFDWHG��$�VWRFN�LV�D�VKDUH�LQ�D�FRPSDQ\��7KH�SULFH�LV�VHW�E\�WKH�PDUNHW�
ZKLFK� PHDQV� E\� VXSSO\� DQG� GHPDQG�� ZKLFK� WRXFKHV� RQ� WKH� UDWLRQDOLW\� RI
PDUNHW� SDUWLFLSDQWV� DV�ZHOO� DV� WKH� TXHVWLRQ� RI� YDOXDWLRQ�� ZKLFK�PHDQV� \RX
KDYH� WR� XQGHUVWDQG� VRPHWKLQJ� DERXW� WKH� EXVLQHVV� \RX� DUH� FRQVLGHULQJ
LQYHVWLQJ� LQ�� LQFOXGLQJ� FRPSHWLWLRQ�� FRPSHWLWLYH� DGYDQWDJHV�� WHFKQRORJLFDO



GHYHORSPHQWV��HWF�
0DNLQJ�WKLQJV�PRUH�FRPSOLFDWHG�WKDQ�WKH\�DUH�FDQ�EH�D�ZD\�WR�DYRLG�WKH

XQGHUO\LQJ� FRPSOH[LW\� RI� VLPSOH� LGHDV�� 7KLV� LV� ZKDW� KDSSHQHG� GXULQJ� WKH
ILQDQFLDO�FULVLV�RI�������(FRQRPLVWV�GHYHORSHG�KXJHO\�FRPSOLFDWHG�SURGXFWV�
EXW� GLG� QRW� WDNH� LQWR� DFFRXQW� WKH� VLPSOH� IDFW� WKDW� SULFH� DQG� YDOXH� DUH� QRW
QHFHVVDULO\� WKH� VDPH�� 7KHUH� LV� D� UHDVRQ� ZK\� %XIIHWW� LV� QRW� RQO\� D� JUHDW
LQYHVWRU�� EXW� DOVR� D� JUHDW� WHDFKHU��+H� QRW� RQO\� KDV� D� YDVW� NQRZOHGJH� DERXW
HYHU\WKLQJ�UHODWHG�WR�EXVLQHVV��KH�FDQ�DOVR�H[SODLQ�LW�DOO�LQ�VLPSOH�WHUPV�
6RPHWLPHV� WKH� EUHDNWKURXJK� LQ� D� VFLHQWLILF� SURFHVV� LV� WKH� GLVFRYHU\� RI� D

VLPSOH� SULQFLSOH� EHKLQG� D� VHHPLQJO\� YHU\� FRPSOLFDWHG� SURFHVV�� %XUJHU� DQG
6WDUELUG�UHPLQG�XV�RI�WKH�ORQJ�KLVWRU\�RI�KXPDQ�DWWHPSWV�WR�IO\��:H�WULHG�WR
HPXODWH�ELUGV�E\�IODSSLQJ�ZLQJ�OLNH�DSSDUDWXVHV�ZLWK�IHDWKHUV�DQG�DOO��EXW�LQ
WKH�HQG��LW�ZDV�DERXW�QRW�JHWWLQJ�GLVWUDFWHG�E\�GHWDLOV�DQG�GLVFRYHULQJ�WKDW�WKH
VXEWOH�EHQGLQJ�RI�WKH�ZLQJ�LV�WKH�RQO\�WKLQJ�WKDW�FRXQWV�
6LPSOH� LGHDV� FDQ� EH� WLHG� WRJHWKHU� LQWR� FRQVLVWHQW� WKHRULHV� DQG� EXLOG� XS

HQRUPRXV� FRPSOH[LW\�� 7KLV� MXVW� GRHVQߞW� ZRUN� ZLWK� FRPSOLFDWHG� LGHDV�� %\
XVLQJ�WKH�VOLS�ER[�RQ�D�GDLO\�EDVLV��ZH�WUDLQ�WKHVH�LPSRUWDQW�LQWHOOHFWXDO�VNLOOV
GHOLEHUDWHO\��:H�FKHFN�LI�ZKDW�ZH�XQGHUVWRRG�IURP�D�WH[W�LV�UHDOO\�LQ�WKH�WH[W
E\�KDYLQJ�RXU�XQGHUVWDQGLQJ�LQ�ZULWWHQ�IRUP�LQ�IURQW�RI�RXU�H\HV��:H�OHDUQ�WR
IRFXV�RQ�WKH�JLVW�RI�DQ�LGHD�E\�UHVWULFWLQJ�RXUVHOYHV�LQ�WHUPV�RI�VSDFH��:H�FDQ
PDNH�LW�D�KDELW� WR�DOZD\V� WKLQN�DERXW�ZKDW� LV�PLVVLQJ�ZKHQ�ZH�ZULWH�GRZQ
RXU�RZQ�LGHDV��$QG�ZH�FDQ�SUDFWLFH�DVNLQJ�JRRG�TXHVWLRQV�ZKHQ�ZH�VRUW�RXU
QRWHV�LQWR�WKH�VOLS�ER[�DQG�FRQQHFW�WKHP�ZLWK�RWKHU�QRWHV�

��������)DFLOLWDWH�&UHDWLYLW\�WKURXJK�5HVWULFWLRQV
7KH� VOLS�ER[� LPSRVHV�TXLWH� D� IHZ� UHVWULFWLRQV�RQ� LWV�XVHU�� ,QVWHDG�RI�KDYLQJ
WKH�FKRLFH�EHWZHHQ�DOO�NLQGV�RI�IDQF\�QRWHERRNV��SDSHUV�RU�ZULWLQJ�IRUPDWV�
RU�EHLQJ�DEOH� WR�HPSOR\� WKH�ZKROH� UDQJH�RI�SURGXFWLYLW\� WRROV�DYDLODEOH� IRU
QRWH�WDNLQJ�� OHDUQLQJ� DQG� DFDGHPLF� RU� QRQILFWLRQ� ZULWLQJ�� HYHU\WKLQJ� LV
UHGXFHG�WR�D�VLQJOH�SODLQ�WH[W�IRUPDW�DQG�FROOHFWHG�LQ�D�VLQJOH�VLPSOH�VOLS�ER[
V\VWHP�ZLWK�QR� IULOOV�RU� IHDWXUHV��(YHQ� WKH� FRPSXWHU�SURJUDP�EDVLFDOO\� MXVW
HPXODWHV�D�ZRRGHQ�ER[�ILOOHG�ZLWK�SODLQ��FRQVHFXWLYHO\�QXPEHUHG�SDSHU��$QG
HYHQ�WKRXJK�WKH�GLJLWDO�SURJUDP�OLIWV�WKH�SK\VLFDO�UHVWULFWLRQV�RQ�WKH�OHQJWK�RI
D�QRWH��,�KLJKO\�UHFRPPHQG�WUHDWLQJ�D�GLJLWDO�QRWH�DV�LI�WKH�VSDFH�ZHUH�OLPLWHG�
%\�UHVWULFWLQJ�RXUVHOYHV�WR�RQH�IRUPDW��ZH�DOVR�UHVWULFW�RXUVHOYHV�WR�MXVW�RQH
LGHD�SHU�QRWH�DQG�IRUFH�RXUVHOYHV�WR�EH�DV�SUHFLVH�DQG�EULHI�DV�SRVVLEOH��7KH



UHVWULFWLRQ� WR� RQH� LGHD� SHU� QRWH� LV� DOVR� WKH� SUHFRQGLWLRQ� WR� UHFRPELQH� WKHP
IUHHO\�ODWHU��/XKPDQQ�FKRRVH�QRWHV�LQ�WKH�IRUPDW�$���$�JRRG�UXOH�RI�WKXPE
IRU�ZRUNLQJ�ZLWK� WKH� SURJUDP� LV�� (DFK� QRWH� VKRXOG� ILW� RQWR� WKH� VFUHHQ� DQG
WKHUH�VKRXOG�EH�QR�QHHG�RI�VFUROOLQJ�
6WDQGDUGLVHG� LV� DOVR� WKH� ZD\� ZH� WUHDW� OLWHUDWXUH� DQG� RXU� RZQ� WKRXJKWV�

,QVWHDG�RI�XVLQJ�GLIIHUHQW�NLQGV�RI�QRWHV�RU�WHFKQLTXHV�IRU�GLIIHUHQW�NLQGV�RI
WH[WV�RU�LGHDV��WKH�DSSURDFK�KHUH�LV�DOZD\V�WKH�VDPH��VLPSOH�RQH��/LWHUDWXUH�LV
FRQGHQVHG�RQ�D�QRWH�VD\LQJ2ߡ��Q�SDJH�[��LW�VD\V�\ߢ��DQG�ODWHU�VWRUHG�ZLWK�WKH
UHIHUHQFH�LQ�RQH�SODFH��,GHDV�DQG�WKRXJKWV�DUH�FDSWXUHG�RQ�WKH�VOLS�ER[�QRWHV
DQG� FRQQHFWHG� WR� RWKHU� QRWHV� DOZD\V� LQ� WKH� VDPH� ZD\� LQ� WKH� VDPH� SODFH�
7KHVH�VWDQGDUGL]DWLRQV�PDNH�LW�SRVVLEOH�WKDW�WKH�WHFKQLFDO�VLGH�RI�QRWH�WDNLQJ
FDQ�EHFRPH�DXWRPDWLF��1RW�KDYLQJ� WR� WKLQN� DERXW� WKH�RUJDQLVDWLRQ� LV� UHDOO\
JRRG�QHZV�IRU�EUDLQV�OLNH�RXUVߙ��WKH�IHZ�PHQWDO�UHVRXUFHV�ZH�KDYH�DYDLODEOH�
ZH�QHHG�IRU�WKLQNLQJ�DERXW�WKH�DFWXDO�UHOHYDQW�TXHVWLRQV��WKRVH�FRQFHUQLQJ�WKH
FRQWHQWV�
7KLV�NLQG�RI�VHOI�LPSRVHG�UHVWULFWLRQ�LV�FRXQWHULQWXLWLYH�LQ�D�FXOWXUH�ZKHUH

PRUH� FKRLFH� LV� XVXDOO\� UHJDUGHG� DV� D� JRRG� WKLQJ� DQG�PRUH� WRROV� WR� FKRRVH
IURP� VHHQ� DV� EHWWHU� WKDQ� KDYLQJ� OHVV� DW� KDQG�� %XW� QRW� KDYLQJ� WR� PDNH
GHFLVLRQV�FDQ�EH�TXLWH�OLEHUDWLQJ��,Q�KLV�ERRN7ߡ�KH�3DUDGR[�RI�&KRLFHߢ��%DUU\
6FKZDUW]� XVHG� QXPHURXV� H[DPSOHV�� IURP� VKRSSLQJ� WR� FDUHHU� RSWLRQV� WR
URPDQFH��WR�VKRZ�WKDW�OHVV�FKRLFH�FDQ�QRW�RQO\�LQFUHDVH�RXU�SURGXFWLYLW\��EXW
DOVR� RXU� IUHHGRP� DQG� PDNH� LW� HDVLHU� WR� EH� LQ� WKH� PRPHQW� DQG� HQMR\� LW
�6FKZDUW]���������1RW�KDYLQJ�WR�PDNH�FKRLFHV�FDQ�XQOHDVK�D�ORW�RI�SRWHQWLDO�
ZKLFK� ZRXOG� RWKHUZLVH� EH� ZDVWHG� RQ� PDNLQJ� WKHVH� FKRLFHV�� $FDGHPLF
ZULWLQJ�VKRXOG�GHILQLWHO\�EH�DGGHG�WR�6FKZDUW]ߞ�OLVW�RI�H[DPSOHV�LQ�ZKLFK�OHVV
FKRLFH�LV�EHWWHU�
7KH�IRUPDO�VWDQGDUGL]DWLRQ�RI� WKH�VOLS�ER[�PLJKW�VHHP�WR�EH�DW�RGGV�ZLWK

RXU�VHDUFK�IRU�FUHDWLYLW\��%XW�KHUH��WRR��LW�LV�PRUH�OLNHO\�WKH�RSSRVLWH�LV�WUXH�
7KLQNLQJ�DQG�FUHDWLYLW\�FDQ�IORXULVK�XQGHU�UHVWULFWHG�FRQGLWLRQV�DQG�WKHUH�DUH
SOHQW\�RI�VWXGLHV�WR�EDFN�WKDW�FODLP��FI��6WRNHV�������5KHLQEHUJHU��������7KH
VFLHQWLILF� UHYROXWLRQ� VWDUWHG� ZLWK� WKH� VWDQGDUGL]DWLRQ� DQG� FRQWUROOLQJ� RI
H[SHULPHQWV��ZKLFK�PDGH�WKHP�FRPSDUDEOH�DQG�UHSHDWDEOH��FI��6KDSLQ��������
2U� WKLQN� RI� SRHWU\�� ,W� LPSRVHV� UHVWULFWLRQV� LQ� WHUPV� RI� UK\WKP�� V\OODEOHV� RU
UK\PHV��+DLNXV�JLYH�WKH�SRHW�YHU\�OLWWOH�URRP�IRU�IRUPDO�YDULDWLRQV��EXW�WKDW
GRHVQߞW�PHDQ�WKH\�DUH�HTXDOO\�OLPLWHG�LQ�WHUPV�RI�SRHWLF�H[SUHVVLYHQHVV��2Q
WKH�FRQWUDU\��,W�LV�WKH�VWULFW�IRUPDOLVP�WKDW�DOORZV�WKHP�WR�WUDQVFHQG�WLPH�DQG



FXOWXUH�
/DQJXDJH�LQ�LWVHOI�LV�H[WUHPHO\�VWDQGDUGLVHG�DQG�OLPLWHG�LQ�PDQ\�ZD\V��:H

DUH�UHVWULFWHG�WR�WKH�XVH�RI�RQO\����OHWWHUV��EXW�ZKDW�WKDW�HQDEOHV�XV�WR�GR��:H
FDQ�ZULWH�QRYHOV�� WKHRULHV�� ORYH� OHWWHUV�RU�FRXUW�RUGHUVߙ�� MXVW�E\� UHDUUDQJLQJ
WKHVH� ��� OHWWHUV�� 7KLV� LV� FHUWDLQO\� QRW� SRVVLEOH� GHVSLWH� WKH� UHVWULFWLRQ� WR� ��
OHWWHUV��EXW�EHFDXVH�RI�LW��1RERG\�ZLOO�RSHQ�D�ERRN�DQG�ZLVK�LW�FRQWDLQV�PRUH
W\SHV�RI�OHWWHUV�RU�EH�GLVDSSRLQWHG�EHFDXVH�LW�LV��DJDLQ��MXVW�DQRWKHU�YDULDWLRQ
RI�WKH�VDPH�DOSKDEHW�>��@
$� FOHDU� VWUXFWXUH� DOORZV� XV� WR� H[SORUH� WKH� LQWHUQDO� SRVVLELOLWLHV� RI

VRPHWKLQJ�� (YHQ� WKH� DFW� RI� EUHDNLQJ� ZLWK� FRQYHQWLRQ� GHSHQGV� RQ� LW�� 7KH
OLPLWDWLRQ� RI� WKH� FDQYDV� GRHV� QRW� PDNH� WKH� DUWLVWLF� H[SUHVVLRQV� RI� SDLQWHUV
VHHP�OLPLWHG��EXW�RSHQV�XS�WKH�SRVVLELOLW\�RI�DQ�DUWLVW� OLNH�/XFLR�)RQWDQD�WR
FXW� LQWR� WKH�FDQYDV� LQVWHDG�RI�SDLQWLQJ�RQ� LW�� ,W� LV�QRW�HYHQ� WUXH� WKDW�D�PRUH
FRPSOH[�VWUXFWXUH�SURYLGHV�PRUH�SRVVLELOLWLHV��4XLWH�WKH�FRQWUDU\��7KH�ELQDU\
FRGH�LV�UDGLFDOO\�PRUH�OLPLWHG�WKDQ�WKH�DOSKDEHW�DV�LW�FRQWDLQV�RQO\�WZR�VWDWHV�
RQH� RU� ]HUR�� EXW� LW� RSHQHG� XS� D� UDQJH� RI� FUHDWLYH� SRVVLELOLWLHV� WKDW� LV
XQSUHFHGHQWHG�
7KH� ELJJHVW� WKUHDW� WR� FUHDWLYLW\� DQG� VFLHQWLILF� SURJUHVV� LV� WKHUHIRUH� WKH

RSSRVLWH�� D� ODFN� RI� VWUXFWXUH� DQG� UHVWULFWLRQV��:LWKRXW� VWUXFWXUH�� ZH� FDQQRW
GLIIHUHQWLDWH�� FRPSDUH� RU� H[SHULPHQW� ZLWK� LGHDV�� :LWKRXW� UHVWULFWLRQV�� ZH
ZRXOG�QHYHU�EH� IRUFHG� WR�PDNH� WKH�GHFLVLRQ�RQ�ZKDW� LV�ZRUWK�SXUVXLQJ�DQG
ZKDW� LV�QRW�� ,QGLIIHUHQFH� LV� WKH�ZRUVW�HQYLURQPHQW� IRU� LQVLJKW��$QG� WKH�VOLS�
ER[� LV�� DERYH� DOO�� D� WRRO� IRU� HQIRUFLQJ� GLVWLQFWLRQV�� GHFLVLRQV� DQG� PDNLQJ
GLIIHUHQFHV� YLVLEOH��2QH� WKLQJ� LV� IRU� VXUH�� WKH� FRPPRQ� LGHD� WKDW�ZH� VKRXOG
OLEHUDWH�RXUVHOYHV�IURP�DQ\�UHVWULFWLRQV�DQGߡ�RSHQ�RXUVHOYHV�XSߢ�WR�EH�PRUH
FUHDWLYH�LV�YHU\�PLVOHDGLQJ�LQGHHG��'HDQ������������



������6KDUH�<RXU�,QVLJKW
P�QHYHU�VXUH�ZKDW�,�WKLQNߞ,��ULWLQJ�LWVHOI�PDNHV�\RX�UHDOLVH�ZKHUH�WKHUH�DUH�KROHV�LQ�WKLQJV:ߡ
XQWLO�,�VHH�ZKDW�,�ZULWH��$QG�VR�,�EHOLHYH�WKDW��HYHQ�WKRXJK�\RXߞUH�DQ�RSWLPLVW��WKH�DQDO\VLV�SDUW
RI�\RX�NLFNV�LQ�ZKHQ�\RX�VLW�GRZQ�WR�FRQVWUXFW�D�VWRU\�RU�D�SDUDJUDSK�RU�D�VHQWHQFH��<RX�WKLQN�
��2Kߝ WKDW� FDQߞW� EH� ULJKWߞ��$QG� \RX� KDYH� WR� JR� EDFN�� DQG� \RX� KDYH� WR� UHWKLQN� LW� DOOߢ�� �&DURO
/RRPLV�>��@

6LQFH�ZULWLQJ� LV� QRWKLQJ�PRUH� WKDQ� WKH� UHYLVLRQ� RI� D� URXJK� GUDIW�� ZKLFK� LV
QRWKLQJ�PRUH�WKDQ�WXUQLQJ�D�VHULHV�RI�QRWHV�LQWR�D�FRQWLQXRXV�WH[W��ZKLFK�DUH
ZULWWHQ�RQ�D�GD\�WR�GD\�EDVLV��FRQQHFWHG�DQG�LQGH[HG�LQ�WKH�VOLS�ER[��WKHUH�LV
QR�QHHG�WR�ZRUU\�DERXW�ILQGLQJ�D�WRSLF�WR�ZULWH�DERXW��-XVW�ORRN�LQWR�\RXU�VOLS�
ER[�DQG�VHH�ZKHUH�FOXVWHUV�KDYH�EHHQ�EXLOW�XS��7KHVH�FOXVWHUV�DUH�ZKDW�FDXJKW
\RXU� LQWHUHVW� DJDLQ� DQG� DJDLQ�� VR� \RX� DOUHDG\� NQRZ� WKDW� \RX� KDYH� IRXQG
PDWHULDO�WR�ZRUN�ZLWK��1RZ�\RX�FDQ�VSUHDG�RXW�WKHVH�QRWHV�RQ�\RXU�GHVNWRS
RU�XVH�WKH�RXWOLQHU�RI�WKH�=HWWHONDVWHQ��RXWOLQH�\RXU�DUJXPHQW�DQG�FRQVWUXFW�D
SUHOLPLQDU\� RUGHU� RI� VHFWLRQV�� FKDSWHUV� RU� SDUDJUDSKV�� 7KLV� ZLOO� PDNH
TXHVWLRQV��ZKLFK�DUH�QRW�DQVZHUHG��REYLRXV��DQG�LW�ZLOO�VKRZ�WKH�JDSV�LQ�WKH
DUJXPHQW�WKDW�QHHG�WR�EH�ILOOHG�DQG�PDNH�YLVLEOH�ZKLFK�SDUWV�VWLOO�QHHG�VRPH
ZRUN�
7KH�SHUVSHFWLYH�FKDQJHV�DQRWKHU�WLPH��1RZ��LW�LV�QRW�DERXW�XQGHUVWDQGLQJ

VRPHWKLQJ� LQ� WKH� FRQWH[W� RI� DQRWKHU� DXWKRUߞV� DUJXPHQW�� DQG� LW� LV� DOVR� QRW
DERXW�ORRNLQJ�IRU�PXOWLSOH�FRQQHFWLRQV�LQ�WKH�VOLS�ER[��EXW�DERXW�GHYHORSLQJ
RQH� DUJXPHQW� DQG� EULQJLQJ� LW� LQWR� WKH� OLQHDULW\� RI� D�PDQXVFULSW�� ,QVWHDG� RI
ZLGHQLQJ�WKH�SHUVSHFWLYH�WR�ILQG�DV�PDQ\�SRVVLEOH�OLQHV�RI�WKRXJKW�WR�ZKLFK
DQ�LGHD�PLJKW�FRQWULEXWH��LW�LV�QRZ�DERXW�QDUURZLQJ�WKH�SHUVSHFWLYH��PDNLQJ�D
GHFLVLRQ�RQ�RQH� WRSLF�RQO\�DQG�FXWWLQJ�RXW�HYHU\WKLQJ� WKDW�GRHV�QRW�GLUHFWO\
FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�WKH�WH[W�DQG�VXSSRUW�WKH�PDLQ�DUJXPHQW�

��������)URP�%UDLQVWRUPLQJ�WR�6OLS�ER[�6WRUPLQJ
�5HPHPEHUߡ WKH� OHVVRQ�� �Q$ߝ LGHD� RU� D� IDFW� LV� QRW� ZRUWK� PRUH� PHUHO\� EHFDXVH� LW� LV� HDVLO\
DYDLODEOH�WR�\RXߢߞ���&KDUOHV�7��0XQJHU�

:KHQHYHU� VRPHRQH� VWUXJJOHV� ZLWK� ILQGLQJ� D� JRRG� WRSLF� WR� ZULWH� DERXW�
VRPHRQH�HOVH�ZLOO�UHFRPPHQG�EUDLQVWRUPLQJ��,W�VWLOO�KDV�D�PRGHUQ�VRXQG�WR�LW�
HYHQ� WKRXJK� LW�ZDV� GHVFULEHG� LQ� ����� E\�$OH[�2VERUQ� DQG� LQWURGXFHG� WR� D
EURDGHU� DXGLHQFH� LQ� ����� LQ� WKH� ERRN� �UDLQVWRUPLQJ%ߡ� 7KH� '\QDPLF� 1HZ



:D\� WR�&UHDWH� 6XFFHVVIXO� ,GHDVߢ� IURP�&KDUOHV�+XWFKLVRQ�&ODUN�� )RU�PDQ\
SHRSOH�� LW� LV� VWLOO� WKH� EHVW�PHWKRG� WR� JHQHUDWH� QHZ� LGHDV�� ,� VXJJHVW� WR� VHH� LW
UDWKHU�DV�DQ�H[SUHVVLRQ�RI�DQ�RXWGDWHG�IL[DWLRQ�RQ�WKH�EUDLQ��ZKLFK�LV�PLUURUHG
LQ� WKH� IL[DWLRQ� RI� RXU� HGXFDWLRQDO� V\VWHP� WR� OHDUQ� WKLQJV� E\� KHDUW� �ߙ ZKLFK
PHDQV� WR� WKLQN� ZLWKRXW� H[WHUQDO� WRROV�� 7HVWLQJ� VWXGHQWV� IRU� PHPRULVHG
NQRZOHGJH�GRHV�QRW�JLYH�PXFK�LQGLFDWLRQ�DERXW�WKHLU�XQGHUVWDQGLQJ��DQG�WKH
IDFW�WKDW�VRPHRQH�FDPH�XS�ZLWK�D�ORW�RI�LGHDV�GXULQJ�D�EUDLQVWRUPLQJ�VHVVLRQ
GRHV�QRW�JLYH�PXFK�LQGLFDWLRQ�DERXW�WKHLU�TXDOLW\�
:KLOH� ZH� ZDQW� WR� ILQG� WRSLFV� WKDW� DUH� LPSRUWDQW�� LQWHUHVWLQJ� DQG� FDQ� EH

GHDOW�ZLWK�XVLQJ�WKH�PDWHULDO�ZH�KDYH�DYDLODEOH��WKH�EUDLQ�SULRULWLVHV�LGHDV�WKDW
DUH�HDVLO\�DYDLODEOH�LQ�WKH�PRPHQW��7KLV��REYLRXVO\��GRHV�QRW�HTXDO�UHOHYDQW�
7KH� EUDLQ�PRUH� HDVLO\� UHPHPEHUV� LQIRUPDWLRQ� WKDW� LW� HQFRXQWHUHG� UHFHQWO\�
ZKLFK�KDV�HPRWLRQV�DWWDFKHG�WR�LW�DQG�LV�OLYHO\��FRQFUHWH�RU�VSHFLILF��,GHDOO\��LW
UK\PHV� DV� ZHOO� �FI�� 6FKDFWHU�� ������ 6FKDFWHU�� &KLDR� DQG� 0LWFKHOO�� ������
(YHU\WKLQJ�WKDW�LV�UDWKHU�DEVWUDFW��YDJXH��HPRWLRQDOO\�QHXWUDO�RU�GRHV�QRW�HYHQ
VRXQG�JRRG�LV�IDU�GRZQ�RQ�LWV�OLVW�RI�SULRULWLHVߙ��QRW�H[DFWO\�WKH�EHVW�FULWHULD
IRU�DQ�LQWHOOHFWXDO�HQGHDYRXU�
,W�PDNHV�WKLQJV�ZRUVH�WKDW�ZH�WHQG�WR�OLNH�RXU�ILUVW� LGHDV�WKH�EHVW�DQG�DUH

YHU\�UHOXFWDQW�WR�OHW�JR�RI�WKHP��LUUHVSHFWLYH�RI�WKHLU�DFWXDO�UHOHYDQFH��6WUDFN
DQG�0XVVZHLOHU� �������$QG�EHIRUH� \RX� QRZ�ZRQGHU� LI� LW�ZRXOG� EH� D� JRRG
LGHD�WR�RYHUFRPH�WKH�OLPLWDWLRQV�RI�EUDLQVWRUPLQJ�E\�DVVHPEOLQJ�D�JURXS�RI
IULHQGV� WR� EUDLQVWRUP� WRJHWKHU�� IRUJHW� LW�� 0RUH� SHRSOH� LQ� D� EUDLQVWRUPLQJ
JURXS� XVXDOO\� FRPH� XS� ZLWK� OHVV� JRRG� LGHDV� DQG� UHVWULFW� WKHPVHOYHV
LQDGYHUWHQWO\� WR� D� QDUURZHU� UDQJH� RI� WRSLFV� �0XOOHQ�� -RKQVRQ�� DQG� 6DODV
������>��@
%XW�ILQGLQJ�WKH�ULJKW�WRSLF�WR�ZULWH�DERXW�LV�PRVWO\�D�SUREOHP�IRU�WKRVH�ZKR

WUHDWHG�ZULWLQJ�DV�D�VHSDUDWH� WDVN�IURP�RWKHUV��DQ\ZD\ߙ��QRW� IRU� WKRVH�RI�XV
ZKR�ZRUN� ZLWK� WKH� VOLS�ER[�� 7KRVH� ZKR� UHO\� RQ� WKHLU� EUDLQV� ZLOO� ILUVW� DVN
WKHPVHOYHV�� WKHQ� WKHLU� VXSHUYLVRU�� ,� UHDG� VR�PXFK�� EXW�ZKDW� VKRXOG� ,�ZULWH
DERXW"�2Q�WKH�RWKHU�KDQG��ZH�ZKR�KDYH�DOUHDG\�DFFRPSDQLHG�RXU�VWXGLHV�E\
ZULWLQJ�DQG�FROOHFWLQJ�QRWHV� LQ�D� VPDUW�ZD\�VLPSO\�GRQߞW�KDYH� WKH�QHHG� IRU
EUDLQVWRUPLQJ�DQ\PRUH��:H�FDQ�MXVW�ORRN�LQWR�RXU�VOLS�ER[�LQVWHDG��,I�ZH�KDG
D�JRRG�LGHD�EHIRUH��DQG�LW�LV�FHUWDLQO\�PRUH�OLNHO\�WKDW�ZH�ZLOO�FRPH�XS�ZLWK�D
JRRG� LGHD�RYHU� WKH�FRXUVH�RI� VHYHUDO�PRQWKV� UDWKHU� WKDQ�ZLWKLQ�D� FRXSOH�RI
PLQXWHV���LW�ZLOO�EH�LQ�WKHUH��,W�PLJKW�HYHQ�DOUHDG\�KDYH�SURYHG�LWVHOI�ZRUWK\



RI� IROORZLQJ� XS� RQ�� LQ� ZKLFK� FDVH� LW� LV� DOUHDG\� FRQQHFWHG� WR� VXSSRUWLQJ
PDWHULDO��,W�LV�VR�PXFK�HDVLHU�WR�VHH�ZKDW�ZRUNHG�WKDQ�WR�SUHGLFW�ZKDW�PLJKW
ZRUN�
:H�GRQߞW�QHHG�WR�ZRUU\�DERXW�WKH�TXHVWLRQ�RI�ZKDW�WR�ZULWH�DERXW�EHFDXVH

ZH�KDYH�DQVZHUHG�WKH�TXHVWLRQ�DOUHDG\ߙ��PDQ\�WLPHV�RQ�D�GDLO\�EDVLV��(YHU\
WLPH�ZH�UHDG�VRPHWKLQJ��ZH�PDNH�D�GHFLVLRQ�RQ�ZKDW�LV�ZRUWK�ZULWLQJ�GRZQ
DQG� ZKDW� LV� QRW�� (YHU\� WLPH� ZH� PDNH� D� SHUPDQHQW� QRWH�� ZH� DOVR� PDGH� D
GHFLVLRQ�DERXW� WKH�DVSHFWV�RI�D� WH[W�ZH� UHJDUGHG�DV� UHOHYDQW� IRU�RXU� ORQJHU�
WHUP�WKLQNLQJ�DQG�UHOHYDQW� IRU� WKH�GHYHORSPHQW�RI�RXU� LGHDV��:H�FRQVWDQWO\
PDNH� H[SOLFLW� KRZ� LGHDV� DQG� LQIRUPDWLRQ� FRQQHFW�ZLWK� HDFK� RWKHU� DQG� WXUQ
WKHP� LQWR� OLWHUDO� FRQQHFWLRQV�EHWZHHQ�RXU�QRWHV��%\�GRLQJ� WKLV��ZH�GHYHORS
YLVLEOH�FOXVWHUV�RI�LGHDV�WKDW�DUH�QRZ�UHDG\�WR�EH�WXUQHG�LQWR�PDQXVFULSWV�
7KH�SURFHVV� LV� VHOI�UHLQIRUFLQJ��$�YLVLEO\� GHYHORSHG� FOXVWHU� DWWUDFWV�PRUH

LGHDV�DQG�SURYLGHV�PRUH�SRVVLEOH�FRQQHFWLRQV��ZKLFK�LQ�UHWXUQ�LQIOXHQFH�RXU
FKRLFHV� RQ�ZKDW� WR� UHDG� DQG� WKLQN� IXUWKHU�� 7KH\� EHFRPH� VLJQSRVWV� IRU� RXU
GDLO\�ZRUN�DQG�RULHQW�XV�WR�ZKDW�LV�ZRUWK�WKLQNLQJ�DERXW��7RSLFV�JURZ�ERWWRP
XS�DQG�JDLQ�WUDFWLRQ�DORQJ�WKH�ZD\��$V�VRRQ�DV�WKH�VOLS�ER[�KDV�JURZQ�D�ELW�
ZH� FDQ� UHSODFH� RXU� WKRXJKWV� RQ� ZKDW� LV� LQWHUHVWLQJ� DQG� ZKDW� ZH� WKLQN� LV
UHOHYDQW�ZLWK� D� SUDJPDWLF� ORRN� LQWR� WKH� VOLS�ER[��ZKHUH�ZH� FDQ� SODLQO\� VHH
ZKDW� WUXO\� SURYHG� WR� EH� LQWHUHVWLQJ� DQG� ZKHUH� ZH� IRXQG� PDWHULDO� WR� ZRUN
ZLWK�
,W� LV� WKH�RQH�GHFLVLRQ� LQ� WKH�EHJLQQLQJ�� WR�PDNH�ZULWLQJ� WKH�PHDQ�DQG� WKH

HQG�RI�WKH�ZKROH�LQWHOOHFWXDO�HQGHDYRXU��WKDW�FKDQJHG�WKH�UROH�RI�WRSLF�ILQGLQJ
FRPSOHWHO\��,W�LV�QRZ�OHVV�DERXW�ILQGLQJ�D�WRSLF�WR�ZULWH�DERXW�DQG�PRUH�DERXW
ZRUNLQJ�RQ�WKH�TXHVWLRQV�ZH�JHQHUDWHG�E\�ZULWLQJ�
%\�JHQHUDWLQJ�TXHVWLRQV�LQ�WKH�FRXUVH�RI�RXU�HYHU\GD\�ZRUN��ZH�EULQJ�WKH

ODZ�RI�ODUJH�QXPEHUV�RQ�RXU�VLGH��7KH�WUXWK�LV�WKDW�IHZ�TXHVWLRQV�DUH�VXLWDEOH
WR�EH�DQVZHUHG�ZLWKLQ�DQ�DUWLFOH��D�WKHVLV�RU�D�ERRN��6RPH�DUH�WRR�EURDG��VRPH
DUH� WRR� QDUURZ�� VRPH� DUH� LPSRVVLEOH� WR� DQVZHU� ZLWK� NQRZOHGJH� ZH� FDQ
UHDVRQDEO\� DFTXLUH�� EXW� IRU� PRVW�� ZH� MXVW� GRQߞW� KDYH� WKH� PDWHULDO� WR� ZRUN
ZLWK�� 7KRVH� ZKR� VWDUW� ZLWK� D� SODQ� DQG� DQ� LGHD� DERXW� ZKDW� WR� ZULWH� ZLOO
SUREDEO\�HQFRXQWHU�WKDW�WUXWK�VRPHZKHUH�DORQJ�WKH�ZD\��7KH\�WKHQ�PLJKW�EH
DEOH�WR�FRUUHFW�DQ�XQIRUWXQDWH�FKRLFH�RQFH�RU�WZLFH��EXW�ZLOO�KDYH�WR�VWLFN�ZLWK
ZKDW� WKH\� KDYH� FKRVHQ� DW� RQH� SRLQW�� RWKHUZLVH� WKH\�ZLOO� QHYHU� ILQLVK� WKHLU
SURMHFW�
,I�ZH�� RQ� WKH� RWKHU� KDQG�� OHW� TXHVWLRQV� DULVH� IURP� WKH� VOLS�ER[��ZH� NQRZ



WKDW� WKH\� DUH� WULHG� DQG� WHVWHG� DPRQJ� GR]HQV� RU� HYHQ� KXQGUHGV� RI� RWKHU
SRVVLEOH�TXHVWLRQV��7KH�YDVW�PDMRULW\�RI�TXHVWLRQV�PLJKW�KDYH�EHHQ�DQVZHUHG
TXLFNO\�RU�GLVDSSHDUHG�DV�QR�QRWHV�ZHUH�GUDZQ�WR� WKHP��HLWKHU�EHFDXVH�RI�D
ODFN�RI� LQWHUHVW�RU� D� ODFN�RI�PDWHULDO��7KLV� LV�KRZ�HYROXWLRQ�ZRUNV��E\� WULDO
DQG�HUURU��QRW�SODQQLQJ�
*RRG�TXHVWLRQV�DUH�LQ�WKH�VZHHW�VSRW�RI�EHLQJ�UHOHYDQW�DQG�LQWHUHVWLQJ��QRW

WRR�HDV\�WR�DQVZHU�EXW�SRVVLEOH�WR�WDFNOH�ZLWK�PDWHULDO�WKDW�LV�DYDLODEOH�RU�DW
OHDVW� ZLWKLQ� RXU� UHDFK�� :KHQ� LW� FRPHV� WR� ILQGLQJ� JRRG� TXHVWLRQV�� LW� LV
WKHUHIRUH�QRW�HQRXJK�WR�WKLQN�DERXW�LW��:H�KDYH�WR�GR�VRPHWKLQJ�ZLWK�DQ�LGHD
EHIRUH� ZH� NQRZ� HQRXJK� DERXW� LW� WR� PDNH� D� JRRG� MXGJHPHQW��:H� KDYH� WR
ZRUN��ZULWH��FRQQHFW��GLIIHUHQWLDWH��FRPSOHPHQW�DQG�HODERUDWH�RQ�TXHVWLRQVߙ�
EXW�WKLV�LV�ZKDW�ZH�GR�ZKHQ�ZH�WDNH�VPDUW�QRWHV�

��������)URP�7RS�'RZQ�WR�%RWWRP�8S
'HYHORSLQJ� WRSLFV�DQG�TXHVWLRQV� IURP�ZKDW�ZH�KDYH�KDV�D�KXJH�DGYDQWDJH�
7KH� LGHDV� ZH� GHFLGH� RQ� DUH� QRW� WDNHQ� RXW� RI� WKLQ� DLU�� EXW� DUH� DOUHDG\
HPEHGGHG�LQ�D�FRQWHQW�ULFK�FRQWH[W�DQG�FRPH�ZLWK�PDWHULDO�WKDW�ZH�FDQ�XVH�
6WDUWLQJ�ZLWK�ZKDW�ZH�KDYH�DOVR�FRPHV�ZLWK�DQRWKHU��XQH[SHFWHG�DGYDQWDJH�
:H�EHFRPH�PRUH�RSHQ�WR�QHZ�LGHDV�
,W�VHHPV�FRXQWHULQWXLWLYH�WKDW�ZH�EHFRPH�PRUH�RSHQ�WR�QHZ�LGHDV�WKH�PRUH

IDPLOLDU� ZH� DUH� ZLWK� LGHDV� ZH� KDYH� DOUHDG\� HQFRXQWHUHG�� EXW� KLVWRULDQV� RI
VFLHQFH�ZLOO� KDSSLO\� FRQILUP� WKLV� �5KHLQEHUJHU�������� ,W�PDNHV� VHQVH�ZKHQ
\RX�WKLQN�DERXW�LW��ZLWKRXW�LQWHQVH�HODERUDWLRQ�RQ�ZKDW�ZH�DOUHDG\�NQRZ��ZH
ZRXOG�KDYH�WURXEOH�VHHLQJ�LWV�OLPLWDWLRQV��ZKDW�LV�PLVVLQJ�RU�SRVVLEO\�ZURQJ�
%HLQJ�LQWLPDWHO\�IDPLOLDU�ZLWK�VRPHWKLQJ�HQDEOHV�XV�WR�EH�SOD\IXO�ZLWK�LW��WR
PRGLI\�LW��WR�VSRW�QHZ�DQG�GLIIHUHQW�LGHDV�ZLWKRXW�UXQQLQJ�WKH�ULVN�RI�PHUHO\
UHSHDWLQJ� ROG� LGHDV� EHOLHYLQJ� WKH\� DUH� QHZ�� 7KLV� LV� ZK\� LW� IHHOV� LQ� WKH
EHJLQQLQJ�WKDW�IDPLOLDULW\�PDNHV�LW�KDUGHU�WR�FRPH�XS�ZLWK�QHZ�LGHDV��:H�MXVW
GLGQߞW�NQRZ� WKDW�PRVW�RI� WKH� LGHDV�ZH�KDG�DUH� DFWXDOO\�QRW� WKDW� LQQRYDWLYH�
%XW� ZKLOH� WKH� EHOLHI� LQ� RXU� RZQ� LQJHQXLW\� GHFUHDVHV� ZLWK� H[SHUWLVH�� ZH
EHFRPH�PRUH�DEOH�WR�DFWXDOO\�PDNH�D�JHQXLQH�QHZ�FRQWULEXWLRQ�
-DFRE�:DUUHQ� *HW]HOV� DQG� 0LKDO\� &VLNV]HQWPLKDO\L� VKRZHG� WKDW� WKLV� LV

DOVR� WUXH� LQ� DUW��1HZ��JURXQGEUHDNLQJ�ZRUN� LV� UDUHO\� FUHDWHG�RQ�D�ZKLP�E\
VRPH�DFFLGHQWDO�DUWLVW�ZKR�EHOLHYHV�KLPVHOI� WR�EH�DPD]LQJO\� LQQRYDWLYH��2Q
WKH�FRQWUDU\��7KH�PRUH� WLPH�DQ�DUWLVW�GHYRWHV� WR� OHDUQLQJ�DERXW�DQ�DHVWKHWLF
�ߢ�SUREOHPߡ WKH�PRUH� XQH[SHFWHG� DQG� FUHDWLYH� KLV� VROXWLRQ�ZLOO� EH� UHJDUGHG



ODWHU�E\�DUW�H[SHUWV��*HW]HOV�DQG�&VLNV]HQWPLKDO\L�������
,I�RSHQ�PLQGHGQHVV�LV�DOO�WKDW�LV�QHHGHG��WKH�EHVW�DUWLVWV�DQG�VFLHQWLVWV�ZHUH

KREE\LVWV��-HUHP\�'HDQ��ZKR�KDV�ZULWWHQ�H[WHQVLYHO\�RQ�URXWLQHV�DQG�ULWXDOV
DQG� VXJJHVWV� VHHLQJ� ROG�ZD\V� RI� WKLQNLQJ� DV� WKLQNLQJ� URXWLQHV�� SXWV� LW�ZHOO
ZKHQ�KH�ZULWHV�WKDW�ZH�FDQQRW�EUHDN�ZLWK�D�FHUWDLQ�ZD\�RI�WKLQNLQJ�LI�ZH�DUH
QRW�HYHQ�DZDUH�WKDW�LW�LV�D�FHUWDLQ�ZD\�RI�WKLQNLQJ��'HDQ��������

��������*HWWLQJ�7KLQJV�'RQH�E\�)ROORZLQJ�<RXU�,QWHUHVWV
,W�LV�QRW�VXUSULVLQJ�WKDW�PRWLYDWLRQ�LV�VKRZQ�WR�EH�RQH�RI�WKH�PRVW�LPSRUWDQW
LQGLFDWRUV�IRU�VXFFHVVIXO�VWXGHQWVߙ��QH[W�WR�WKH�IHHOLQJ�RI�EHLQJ�LQ�FRQWURO�RI
RQHߞV�RZQ�OHDUQLQJ�FRXUVH��:KHQ�HYHQ�KLJKO\�LQWHOOLJHQW�VWXGHQWV�IDLO�LQ�WKHLU
VWXGLHV�� LWߞV�PRVW�RIWHQ�EHFDXVH� WKH\�FHDVH� WR� VHH� WKH�PHDQLQJ� LQ�ZKDW� WKH\
ZHUH�VXSSRVHG�WR�OHDUQ��FI��%DOGXI��������DUH�XQDEOH�WR�PDNH�D�FRQQHFWLRQ�WR
WKHLU�SHUVRQDO�JRDOV��*O\QQ�HW�DO��������RU�ODFN�WKH�DELOLW\�WR�FRQWURO�WKHLU�RZQ
VWXGLHV�DXWRQRPRXVO\�DQG�RQ�WKHLU�RZQ�WHUPV��5HHYH�DQG�-DQ��������5HHYH�
������
7KHVH�ILQGLQJV�DUH�DQ�LPSRUWDQW�DUJXPHQW�IRU�DFDGHPLF�IUHHGRP��1RWKLQJ

PRWLYDWHV� XV� PRUH� WKDQ� VHHLQJ� D� SURMHFW� ZH� FDQ� LGHQWLI\� ZLWK� PRYLQJ
IRUZDUG�� DQG� QRWKLQJ� LV�PRUH� GHPRWLYDWLQJ� WKDQ� EHLQJ� VWXFN�ZLWK� D� SURMHFW
WKDW�GRHVQߞW�VHHP�WR�EH�ZRUWK�GRLQJ�
7KH�ULVN�RI�ORVLQJ�LQWHUHVW�LQ�ZKDW�ZH�GR�LV�KLJK�ZKHQ�ZH�GHFLGH�XSIURQW�RQ

D�ORQJ�WHUP�SURMHFW�ZLWKRXW�PXFK�FOXH�DERXW�ZKDW�WR�H[SHFW��:H�FDQ�PLWLJDWH
WKLV�ULVN�FRQVLGHUDEO\�E\�DSSO\LQJ�D�IOH[LEOH�RUJDQLVDWLRQ�VFKHPH�WKDW�DOORZV
XV�WR�FKDQJH�FRXUVH�ZKHQHYHU�QHFHVVDU\�
,I� ZH� DFFRPSDQ\� HYHU\� VWHS� RI� RXU� ZRUN� ZLWK� WKH� TXHVWLRQ�� �KDW:ߡ LV

LQWHUHVWLQJ�DERXW�WKLV"ߢ�DQG�HYHU\WKLQJ�ZH�UHDG�ZLWK�WKH�TXHVWLRQߡ��:KDW�LV�VR
UHOHYDQW� DERXW� WKLV� WKDW� LW� LV� ZRUWK� QRWLQJ� GRZQ"ߢ� ZH� GR� QRW� MXVW� FKRRVH
LQIRUPDWLRQ�DFFRUGLQJ�WR�RXU�LQWHUHVW��%\�HODERUDWLQJ�RQ�ZKDW�ZH�HQFRXQWHU�
ZH�DOVR�GLVFRYHU�DVSHFWV�ZH�GLGQߞW�NQRZ�DQ\WKLQJ�DERXW�EHIRUH�DQG�WKHUHIRUH
GHYHORS� RXU� LQWHUHVWV� DORQJ� WKH� ZD\�� ,W� ZRXOG� EH� TXLWH� VDG� LI� ZH� GLG� QRW
FKDQJH�RXU�LQWHUHVWV�GXULQJ�UHVHDUFK�
7KH�DELOLW\�WR�FKDQJH�WKH�GLUHFWLRQ�RI�RXU�ZRUN�RSSRUWXQLVWLFDOO\�LV�D�IRUP

RI� FRQWURO� WKDW� LV� FRPSOHWHO\� GLIIHUHQW� IURP� WKH� DWWHPSW� WR� FRQWURO� WKH
FLUFXPVWDQFHV� E\� FOLQJLQJ� WR� D� SODQ�� 7KH� EHJLQQLQJ� RI� WKH� UHVHDUFK� SURMHFW
WKDW�OHG�WR�WKH�GLVFRYHU\�RI�'1$ߞV�VWUXFWXUH�ZDV�WKH�DSSOLFDWLRQ�IRU�D�JUDQW�
7KH� JUDQW� ZDV� QRW� WR� GLVFRYHU� �Vߞ1$' VWUXFWXUH�� EXW� ILQG� D� WUHDWPHQW� IRU



FDQFHU�� ,I� WKH� VFLHQWLVWV� KDG� VWXFN� WR� WKHLU� SURPLVHV�� QRW� RQO\� ZRXOG� WKH\
SUREDEO\�QRW�KDYH�IRXQG�D�FXUH�IRU�FDQFHU��EXW�WKH\�GHILQLWHO\�ZRXOG�QRW�KDYH
GLVFRYHUHG�WKH�VWUXFWXUH�RI�'1$��0RVW�OLNHO\��WKH\�ZRXOG�KDYH�ORVW�LQWHUHVW�LQ
WKHLU� ZRUN�� /XFNLO\�� WKH\� GLG� QRW� VWLFN� WR� WKHLU� SODQ�� EXW� IROORZHG� WKHLU
LQWXLWLRQ�DQG� LQWHUHVW�DQG� WRRN� WKH�PRVW�SURPLVLQJ�SDWK� WR� LQVLJKW�ZKHQHYHU
RQH� RSHQHG� XS�� 7KH� DFWXDO� UHVHDUFK� SURJUDP� GHYHORSHG� DORQJ� WKH� ZD\
�5KHLQEHUJHU��������2QH�FRXOG�VD\�WKH\�ILQLVKHG�WKH�SODQ�RQ�ZKDW�WR�GR�WKH
YHU\�PRPHQW�WKH\�ILQLVKHG�WKH�ZKROH�SURMHFW�
7KH�DELOLW\�WR�NHHS�FRQWURO�RYHU�RXU�ZRUN�DQG�FKDQJH�FRXUVH�LI�QHFHVVDU\�LV

PDGH�SRVVLEOH�E\�WKH�IDFW�WKDW�WKH�ELJ�WDVN�RIߡ�ZULWLQJ�D�WH[Wߢ�LV�EURNHQ�GRZQ
LQWR�VPDOO��FRQFUHWH� WDVNV��ZKLFK�DOORZV�XV�SUDFWLFDOO\� WR�GR�H[DFWO\�ZKDW� LV
QHHGHG�DW�D�FHUWDLQ�WLPH�DQG�WDNH�WKH�QH[W�VWHS�IURP�WKHUH��,W�LV�QRW�MXVW�DERXW
IHHOLQJ�LQ�FRQWURO��LW�LV�DERXW�VHWWLQJ�XS�WKH�ZRUN�LQ�D�ZD\�WKDW�ZH�UHDOO\�DUH�LQ
FRQWURO��$QG� WKH�PRUH� FRQWURO�ZH�KDYH� WR� VWHHU� RXU�ZRUN� WRZDUGV�ZKDW�ZH
FRQVLGHU� LQWHUHVWLQJ� DQG� UHOHYDQW�� WKH� OHVV� ZLOOSRZHU� ZH� KDYH� WR� SXW� LQWR
JHWWLQJ� WKLQJV� GRQH�� 2QO\� WKHQ� FDQ� ZRUN� LWVHOI� EHFRPH� WKH� VRXUFH� RI
PRWLYDWLRQ��ZKLFK�LV�FUXFLDO�WR�PDNH�LW�VXVWDLQDEOH�

�KHQ�SHRSOH:ߡ H[SHULHQFHG� D� VHQVH�RI� DXWRQRP\�ZLWK� UHJDUG� WR� WKH� FKRLFH�� WKHLU� HQHUJ\� IRU
VXEVHTXHQW�WDVNV�ZDV�QRW�GLPLQLVKHG��$Q�LPSRUWDQW�TXHVWLRQ�WKDW�GHVHUYHG�HPSLULFDO�DWWHQWLRQ
FRQFHUQV� WKH�SRWHQWLDO� IRU� DXWRQRPRXV� FKRLFH� WR�YLWDOLVH�RU� HQKDQFH� VHOI�UHJXODWRU\� VWUHQJWK
IRU�VXEVHTXHQW�WDVNV��:KDW��IRU�H[DPSOH��DUH�WKH�FRQGLWLRQV�WKDW�ZLOO�OHDG�DXWRQRPRXV�FKRLFH
WR� HQKDQFH� SHRSOHߞV�PRWLYDWLRQ� IRU� QHZ� WDVNV"�:H� VXJJHVW� WKDW� DPRQJ� WKH� IDFWRUV� WKDW� DUH
OLNHO\�WR�DIIHFW�ZKHWKHU�FKRLFH�ZLOO�EH�YLWDOL]LQJ�LV�WKH�QDWXUH�RI�WKH�RSWLRQV�EHLQJ�SURYLGHG�WR
WKH�SHUVRQ��,I�D�SHUVRQ�LV�RIIHUHG�FKRLFH�DPRQJ�RSWLRQV�WKDW�KH�RU�VKH�GRHV�QRW�YDOXH��WKDW�DUH
WULYLDO�RU�LUUHOHYDQW��WKH�FKRLFH�LV�XQOLNHO\�WR�EH�YLWDOL]LQJ�DQG�PD\�EH�GHSOHWLQJ��HYHQ�LI�WKHUH
LV�QR�VXEWOH�SUHVVXUH�WRZDUG�D�SDUWLFXODU�RSWLRQ��2Q�WKH�RWKHU�KDQG��KDYLQJ�DXWRQRPRXV�FKRLFH
DPRQJ�RSWLRQV� WKDW�GR�KDYH�SHUVRQDO�YDOXH�PD\�LQGHHG�EH�TXLWH�HQHUJL]LQJߢ���0ROOHU�������
�����

2UJDQL]LQJ� WKH� ZRUN� VR� ZH� FDQ� VWHHU� RXU� SURMHFWV� LQ� WKH� PRVW� SURPLVLQJ
GLUHFWLRQ�QRW�RQO\�DOORZV�XV�WR�VWD\�IRFXVHG�IRU�ORQJHU��EXW�DOVR�WR�KDYH�PRUH
IXQߙ��DQG�WKDW�LV�D�IDFW��*LOEHUW�������>��@

��������)LQLVKLQJ�DQG�5HYLHZ
7KHUH�LV�QRW�PXFK�OHIW�WR�VD\�DERXW�WKH�ODVW�WZR�VWHSV�EHFDXVH�WKH�PDLQ�ZRUN
LV�DOUHDG\�GRQH�
$�NH\�SRLQW��6WUXFWXUH�WKH�WH[W�DQG�NHHS�LW�IOH[LEOH��:KLOH�WKH�VOLS�ER[�ZDV

YHU\�PXFK�DERXW�H[SHULPHQWLQJ�ZLWK�DQG�JHQHUDWLQJ�QHZ�LGHDV��ZH�QRZ�QHHG



WR� EULQJ� RXU� WKRXJKWV� LQWR� D� OLQHDU� RUGHU�� 7KH� NH\� LV� WR� VWUXFWXUH� WKH� GUDIW
YLVLEO\�� ,W� LV� QRW� VR�PXFK� DERXW� GHFLGLQJ� RQFH� DQG� IRU� DOO�ZKDW� WR�ZULWH� LQ
ZKLFK� FKDSWHU� RU� SDUDJUDSK�� EXW� ZKDW� GRHV� QRW� QHHG� WR� EH� ZULWWHQ� LQ� D
SDUWLFXODU� SDUW� RI� WKH� PDQXVFULSW�� %\� ORRNLQJ� DW� WKH� �DOZD\V� SUHOLPLQDU\�
VWUXFWXUH��\RX�FDQ�VHH�LI�LQIRUPDWLRQ�ZLOO�EH�PHQWLRQHG�LQ�DQRWKHU�SDUW�
7KH� SUREOHP� LQ� WKLV� VWDJH� LV� DOPRVW� H[DFWO\� WKH� RSSRVLWH� RI� WKH� EODQNߡ

VFUHHQߢ�� ,QVWHDG�RI�QRW�NQRZLQJ�KRZ� WR� ILOO� WKH�SDJHV��ZH�KDYH� VR�PXFK�DW
KDQG� WKDW� ZH� KDYH� WR� FXUE� RXU� LPSXOVH� WR�PHQWLRQ� HYHU\WKLQJ� DW� WKH� VDPH
WLPH�
7KH�GHVNWRS�IXQFWLRQ�RI�WKH�=HWWHONDVWHQ�LV�WKH�SODFH�WR�VRUW�\RXU�QRWHV�IRU

D� SDUWLFXODU� SURMHFW�� ,W� KHOSV� ZLWK� GHYHORSLQJ� D� URXJK� VWUXFWXUH�� EXW� LW� DOVR
DOORZV�\RX�WR�NHHS�LW�IOH[LEOH��7KH�VWUXFWXUH�RI�DQ�DUJXPHQW�LV�SDUW�RI�LW�DQG
WKHUHIRUH�ZLOO�FKDQJH�GXULQJ�WKH�SURFHVV�RI�GHYHORSLQJ�LWߙ��LW�LV�QRW�D�YHVVHO�WR
EH�ILOOHG�ZLWK�FRQWHQW��$V�VRRQ�DV�WKH�VWUXFWXUH�QRW�ORQJHU�FKDQJHV�PXFK��ZH
FDQ�KDSSLO\�FDOO�LW�Dߡ�WDEOH�RI�FRQWHQWVߢ��%XW�HYHQ�WKHQ��LW�KHOSV�WR�VHH�LW�DV�D
VWUXFWXUDO� JXLGHOLQH� DQG� QRW� D� SUHVFULSWLRQ�� ,W� LV� QRW� XQXVXDO� WR� FKDQJH� WKH
RUGHU�RI�FKDSWHUV�DW�WKH�YHU\�HQG�
$QRWKHU�NH\�SRLQW��7U\�ZRUNLQJ�RQ�GLIIHUHQW�PDQXVFULSWV�DW�WKH�VDPH�WLPH�

:KLOH�WKH�VOLS�ER[�LV�DOUHDG\�KHOSIXO�WR�JHW�RQH�SURMHFW�GRQH��LWV�UHDO�VWUHQJWK
FRPHV�LQWR�SOD\�ZKHQ�ZH�VWDUW�ZRUNLQJ�RQ�PXOWLSOH�SURMHFWV�DW�WKH�VDPH�WLPH�
7KH�VOLS�ER[�LV�LQ�VRPH�ZD\�ZKDW�WKH�FKHPLFDO�LQGXVWU\�FDOOVߡ�YHUEXQG�7ߢ�KLV
LV�D�VHWXS�LQ�ZKLFK�WKH�LQHYLWDEOH�E\�SURGXFW�RI�RQH�SURGXFWLRQ�OLQH�EHFRPHV
WKH�UHVRXUFH�IRU�DQRWKHU��ZKLFK�DJDLQ�SURGXFHV�E\�SURGXFWV�WKDW�FDQ�EH�XVHG
LQ�RWKHU�SURFHVVHV�DQG�VR�RQ��XQWLO�D�QHWZRUN�RI�SURGXFWLRQ�OLQHV�EHFRPHV�VR
HIILFLHQWO\� LQWHUWZLQHG� WKDW� WKHUH� LV� QR� FKDQFH� RI� DQ� LVRODWHG� IDFWRU\
FRPSHWLQJ�ZLWK�LW�DQ\PRUH�>��@
7KH�SURFHVV�RI�UHDGLQJ�DQG�ZULWLQJ�LQHYLWDEO\�SURGXFHV�D�ORW�RI�XQLQWHQGHG

E\�SURGXFWV��1RW�DOO�LGHDV�FDQ�ILW�LQWR�WKH�VDPH�DUWLFOH��DQG�RQO\�D�IUDFWLRQ�RI
WKH�LQIRUPDWLRQ�ZH�HQFRXQWHU�LV�XVHIXO�IRU�RQH�SDUWLFXODU�SURMHFW�
� ,I�ZH� UHDG� VRPHWKLQJ� WKDW� LV� LQWHUHVWLQJ�� EXW� QRW� GLUHFWO\� UHOHYDQW� WR� RXU

FXUUHQW�SURMHFW��ZH�FDQ�VWLOO�XVH� LW� IRU�DQRWKHU�SURMHFW�ZH�DUH�ZRUNLQJ�RQ�RU
PLJKW�ZRUN�RQ��(YHU\WKLQJ�WKDW�HQULFKHV�RXU�VOLS�ER[�KDV�WKH�SRWHQWLDO�WR�HQG
XS�LQ�D�WH[W�ZH�PLJKW�ZULWH��%\�WDNLQJ�VPDUW�QRWHV��ZH�FROOHFW�HQ�SDVVDQW�WKH
PDWHULDO�IRU�RXU�IXWXUH�ZULWLQJV�LQ�RQH�SODFH��7KH�SURMHFWV�ZH�ZRUN�RQ�FDQ�EH
LQ�FRPSOHWHO\�GLIIHUHQW� VWDJHV�RI�FRPSOHWLRQ��6RPH�RI� WKHP�PLJKW�QRW�HYHQ



KDYH�FRPH�WR�RXU�DWWHQWLRQ��7KLV�LV�DGYDQWDJHRXV�QRW�RQO\�EHFDXVH�ZH�PDNH
SURJUHVV�RQ�WKH�QH[W�SDSHUV�RU�ERRNV�ZKLOH�ZH�DUH�VWLOO�ZRUNLQJ�RQ�WKH�FXUUHQW
RQH��EXW�DOVR�EHFDXVH�LW�DOORZV�XV�WR�VZLWFK�WR�RWKHU�SURMHFWV�ZKHQHYHU�ZH�JHW
VWXFN�RU�ERUHG�
5HPHPEHU��/XKPDQQߞV�DQVZHU�WR�WKH�TXHVWLRQ�RI�KRZ�RQH�SHUVRQ�FRXOG�EH

VR�SURGXFWLYH�ZDV�WKDW�KH�QHYHU�IRUFHG�KLPVHOI� WR�GR�DQ\WKLQJ�DQG�RQO\�GLG
ZKDW�FDPH�HDVLO\�WR�KLPߡ��:KHQ�,�DP�VWXFN�IRU�RQH�PRPHQW��,�OHDYH�LW�DQG�GR
VRPHWKLQJ�HOVHߢ��:KHQ�KH�ZDV�DVNHG�ZKDW�HOVH�KH�GLG�ZKHQ�KH�ZDV�VWXFN��KLV
DQVZHU� ZDV�� ��HOO:ߡ ZULWLQJ� RWKHU� ERRNV�� ,� DOZD\V� ZRUN� RQ� GLIIHUHQW
PDQXVFULSWV�DW�WKH�VDPH�WLPH��:LWK�WKLV�PHWKRG��WR�ZRUN�RQ�GLIIHUHQW�WKLQJV
VLPXOWDQHRXVO\�� ,� QHYHU� HQFRXQWHU� DQ\� PHQWDO� EORFNDJHVߢ�� �/XKPDQQ�
%DHFNHU��DQG�6WDQLW]HN����W�LV�OLNH�PDUWLDO�DUWV,����ߙ��������,I�\RX�HQFRXQWHU
UHVLVWDQFH�RU�DQ�RSSRVLQJ�IRUFH��\RX�VKRXOG�QRW�SXVK�DJDLQVW�LW��EXW�UHGLUHFW�LW
WRZDUGV�DQRWKHU�SURGXFWLYH�JRDO��7KH�VOLS�ER[�ZLOO�DOZD\V�SURYLGH�\RX�ZLWK
PXOWLSOH�SRVVLELOLWLHV�

��������%HFRPLQJ�DQ�([SHUW�E\�*LYLQJ�XS�3ODQQLQJ
2QH� LQFRQYHQLHQW� WUXWK� LQ� WKH� HQG�� 7KH� SODQQLQJ� VNLOOV� RI� VWXGHQWV� DUH
SDWKHWLF�
7KH�SV\FKRORJLVWV�5RJHU�%XHKOHU��'DOH�*ULIILQ�DQG�0LFKDHO�5RVV�DVNHG�D

JURXS�RI�VWXGHQWV�WR�
������(VWLPDWH�UHDOLVWLFDOO\�WKH�WLPH�WKH\�ZRXOG�QHHG�WR�ILQLVK�D�SDSHU�
������(VWLPDWH�DGGLWLRQDOO\�KRZ�ORQJ�WKH\�WKLQN�WKH\�ZRXOG�QHHG

D��������LI�HYHU\WKLQJ�JRHV�DV�VPRRWKO\�DV�SRVVLEOH�RU
E�������LI�HYHU\WKLQJ�WKDW�FRXOG�JR�ZURQJ�ZRXOG�JR�ZURQJ�

,QWHUHVWLQJO\�� WKH�PDMRULW\� RI� WKH� VWXGHQWߞV� �ߢUHDOLVWLFߡ HVWLPDWHV�ZHUH�QRW� VR
GLIIHUHQW�IURP�WKHLU�HVWLPDWHV�IRU�ZULWLQJ�XQGHU�SHUIHFW�FRQGLWLRQV��7KLV�DORQH
VKRXOG�KDYH�JLYHQ�WKHP�SDXVH�IRU�WKRXJKW��%XW�ZKHQ�WKH�UHVHDUFKHUV�FKHFNHG
KRZ�PXFK� WLPH� WKH� VWXGHQWV� UHDOO\� QHHGHG�� LW�ZDV�PXFK��PXFK� ORQJHU� WKDQ
WKH\�HVWLPDWHG��1RW�HYHQ�KDOI�RI�WKH�VWXGHQWV�PDQDJHG�WR�ILQLVK�WKHLU�SDSHUV
LQ�WKH�WLPH�WKH\�WKRXJKW�WKH\�ZRXOG�QHHG�XQGHU�WKH�ZRUVW�SRVVLEOH�FRQGLWLRQV
�%XHKOHU��*ULIILQ�DQG�5RVV��������7KH�UHVHDUFKHUV�GLG�QRW�DVVXPH�WKDW�KDOI�RI
WKH�VWXGHQWV�VXGGHQO\�IDFHG�FDODPLWLHV�EH\RQG�WKHLU�LPDJLQDWLRQ�
,Q�DQRWKHU�VWXG\�D�\HDU�ODWHU��WKH�SV\FKRORJLVWV�ORRNHG�PRUH�FORVHO\�DW�WKLV



SKHQRPHQRQ�� ZKLFK� VWLOO� SX]]OHG� WKHP� EHFDXVH� WKH� VWXGHQWV� FRXOG� KDYH
DQVZHUHG� DQ\� ZD\� WKH\� OLNHG� �ߙ WKHUH� ZDV� QR� EHQHILW� LQ� JLYLQJ� RYHUO\
RSWLPLVWLF� DQVZHUV�� 7KH\� DVNHG� WKH� VWXGHQWV� WR� JLYH� WKHP� WLPH� UDQJHV� LQ
ZKLFK�WKH\�ZHUH�HLWKHU����������RU�����VXUH�WR�ILQLVK�WKHLU�SDSHU�
$JDLQ�� 7KH\�ZHUH� IUHH� WR� JLYH�DQ\� DQVZHU�� %XW�� VXUH� HQRXJK�� RQO\� ���

PDQDJHG�WR�JHW�WKHLU�SDSHUV�GRQH�ZLWKLQ�WKH�WLPH�WKH\�ZHUH�VXUH�WKH\�KDG�D
���� OLNHOLKRRG� WR� ILQLVK� LW� XQGHU� DQ\� FRQGLWLRQ� WKH\� UHJDUGHG� DV� SRVVLEOH
�%XHKOHU��*ULIILQ�� DQG�5RVV� �������1RZ�� \RX�PLJKW� WKLQN� LW�ZRXOG�PDNH� D
GLIIHUHQFH� WR� UHPLQG� WKHP� DERXW� WKHLU� QRW�VR�SHUIHFW� JXHVVHV� ODVW� WLPH��7KH
UHVHDUFKHUV� WKRXJKW� VR�� EXW� WKH� VWXGHQWV� SURYHG� WKHP� ZURQJ�� ([SHULHQFH
GRHVQߞW�VHHP�WR�WHDFK�VWXGHQWV�DQ\WKLQJ�
%XW� WKHUH� LV�RQH�FRQVRODWLRQ��,W�KDV�QRWKLQJ�WR�GR�ZLWK�EHLQJ�D�VWXGHQW�� ,W

KDV� VRPHWKLQJ� WR� GR� ZLWK� EHLQJ� KXPDQ�� (YHQ� WKH� SHRSOH� ZKR� VWXG\� WKLV
SKHQRPHQRQ��ZKLFK�LV�FDOOHG�WKH�RYHUFRQILGHQFH�ELDV��DGPLW�WKDW�WKH\�WRR�IDOO
IRU�LW��.DKQHPDQ����������II��
7KH�OHVVRQ�WR�GUDZ�LV�WR�EH�JHQHUDOO\�VFHSWLFDO�DERXW�SODQQLQJ��HVSHFLDOO\�LI

LW� LV�PHUHO\� IRFXVHG� RQ� WKH� RXWFRPH�� QRW� RQ� WKH� DFWXDO�ZRUN� DQG� WKH� VWHSV
UHTXLUHG�WR�DFKLHYH�D�JRDO��:KLOH�LW�GRHVQߞW�KHOS�WR�LPDJLQH�RQHVHOI�WKH�JUHDW
DXWKRU�RI�D�VXFFHVVIXO�DQG�WLPHO\�ILQLVKHG�SDSHU��LW�GRHV�PDNH�D�GLIIHUHQFH�LI
ZH� KDYH� D� UHDOLVWLF� LGHD� DERXW� ZKDW� QHHGV� WR� EH� GRQH� WR� JHW� WKHUH� LQ� RXU
PLQGV�� :H� NQRZ� IURP� VSRUWV� WKDW� LW� GRHVQߞW� KHOS� ZKHQ� DWKOHWHV� LPDJLQH
WKHPVHOYHV�DV�ZLQQHUV�RI�D�UDFH��EXW�LW�PDNHV�D�ELJ�GLIIHUHQFH�LI�WKH\�LPDJLQH
DOO� WKH� WUDLQLQJ� WKDW� LV� QHFHVVDU\� WR� EH� DEOH� WR�ZLQ��+DYLQJ� D�PRUH� UHDOLVWLF
LGHD� LQ� PLQG� QRW� RQO\� KHOSV� WKHP� WR� SHUIRUP� EHWWHU�� LW� DOVR� ERRVWV� WKHLU
PRWLYDWLRQ��6LQJHU�HW�DO���������:H�NQRZ�WRGD\�WKDW�WKLV�LV�QRW�RQO\�WUXH�IRU
DWKOHWHV��EXW�IRU�DQ\�ZRUN�WKDW�QHHGV�HIIRUW�DQG�HQGXUDQFH��3KDP�DQG�7D\ORU
�������:ULWLQJ�GHILQLWHO\�EHORQJV�LQ�WKLV�FDWHJRU\�
7KH�RWKHU� OHVVRQ� LV�QRW� WKDW�ZH�FDQߞW� OHDUQ�IURP�RXU�H[SHULHQFHV��EXW� WKDW

ZH� FDQ� RQO\� OHDUQ� IURP� RXU� H[SHULHQFHV� LI� IHHGEDFN� IROORZV� VKRUWO\
DIWHUZDUGV� �ߙ DQG�PD\EH�PRUH� WKDQ� RQFH� LQ� D�ZKLOH��'LVDVVHPEOLQJ� WKH� ELJ
FKDOOHQJH� RI� �ZULWLQJߡ D� SDSHUߢ� LQWR� VPDOO�� PDQDJHDEOH� WDVNV� KHOSV� WR� VHW
UHDOLVWLF�JRDOV�WKDW�FDQ�EH�FKHFNHG�RQ�D�UHJXODU�EDVLV��,I�VRPHRQH�VWDUWV�IURP
WKH�XQUHDOLVWLF�DVVXPSWLRQ� WKDW�D�SDSHU�FDQ�EH�ZULWWHQ�E\� IROORZLQJ�D� OLQHDU
SODQ� RI� ILQGLQJ� D� WRSLF� ILUVW�� GRLQJ� OLWHUDWXUH� UHVHDUFK� VHFRQG�� IROORZHG� E\
VHSDUDEOH�VWDJHV�RI�UHDGLQJ��WKLQNLQJ��ZULWLQJ�DQG�SURRI�UHDGLQJ��WKHQ�LW�LV�QR
VXUSULVH� WKDW� DQ\� WLPH� SODQQLQJ� WKDW� LV� EDVHG� RQ� WKLV� DVVXPSWLRQ� ZLOO� EH



XQUHDOLVWLF� DV� ZHOO�� 2QFH� ZH� GR� VRPH� UHVHDUFK�� ZH� PD\� GLVFRYHU� WKDW� RXU
LQLWLDO� LGHD� ZDV� QRW� DV� JRRG� DV� ZH� WKRXJKW�� RQFH� ZH� UHDG� VRPHWKLQJ�� LW� LV
OLNHO\� WKDW�ZH�ZLOO�GLVFRYHU�VRPHWKLQJ�HOVH� WR� UHDG��EHFDXVH� WKDW� LV�KRZ�ZH
GLVFRYHU�OLWHUDWXUH��RQFH�ZH�VWDUW�ZULWLQJ�GRZQ�RXU�DUJXPHQWV��LW�LV�OLNHO\�WKDW
ZH�ZLOO�UHDOLVH�WKDW�ZH�QHHG�WR�WDNH�VRPHWKLQJ�HOVH�LQWR�DFFRXQW��FKDQJH�RXU
LQLWLDO� LGHDV� RU� JR� EDFN� WR� DQ� DUWLFOH� ZH� PLJKW� QRW� KDYH� XQGHUVWRRG� ZHOO
HQRXJK��1RQH�RI�WKLV�LV�XQXVXDO��EXW�DOO�RI�WKLV�ZLOO�PHVV�XS�DQ\�JUDQG�SODQV�
,I�ZH�LQVWHDG�VHW�RXW�WR�ZULWH��VD\��WKUHH�QRWHV�RQ�D�VSHFLILF�GD\��UHYLHZ�RQH

SDUDJUDSK�ZH�ZURWH�WKH�GD\�EHIRUH�RU�FKHFN�DOO�WKH�OLWHUDWXUH�ZH�GLVFRYHUHG�LQ
DQ� DUWLFOH�� ZH� NQRZ� H[DFWO\� DW� WKH� HQG� RI� WKH� GD\� ZKDW� ZH� ZHUH� DEOH� WR
DFFRPSOLVK� DQG� FDQ� DGMXVW� RXU� H[SHFWDWLRQV� IRU� WKH� QH[W� GD\�� *HWWLQJ
KXQGUHGV�RI� WKHVH�FDVHV�RI� IHHGEDFN�RYHU� WKH�FRXUVH�RI�D�\HDU�ZLOO�PDNH�XV
PXFK�PRUH�OLNHO\�WR�OHDUQ�IURP�WKHP�DQG�WR�EHFRPH�PRUH�UHDOLVWLF�DERXW�RXU
SURGXFWLYLW\�WKDQ�LI�ZH�MXVW�PLVV�D�GHDGOLQH�RQFH�LQ�D�ZKLOH��ZKLFK��RI�FRXUVH�
ZLOO�QRW�KDSSHQ�DJDLQߙ��XQWLO�QH[W�WLPH�
7KH�SUREOHP�ZLWK� WKH� OLQHDU�PRGHO� LV�QRW� MXVW� WKDW�RQH�SKDVH�PLJKW�QHHG

ORQJHU�WKDQ�SODQQHG��EXW�WKDW�LW�LV�KLJKO\�XQOLNHO\�WKDW�ZH�ZLOO�ILQLVK�D�SKDVH
VRRQHU�WKDQ�SODQQHG��,I�WKH�ZKROH�SUREOHP�ZDV�MXVW�DQ�HUURU�LQ�MXGJHPHQW��ZH
ZRXOG� RQ� DYHUDJH� RYHUHVWLPDWH� WKH� WLPH� ZH� QHHG� DV� RIWHQ� DV� ZH
XQGHUHVWLPDWH�LW��EXW�XQIRUWXQDWHO\��WKDW�LV�QRW�KRZ�LW�ZRUNV��$FFRUGLQJ�WR�WKH
IDPRXV� ODZ� RI� 3DUNLQVRQ�� HYHU\� NLQG� RI�ZRUN� WHQGV� WR� ILOO� WKH� WLPH�ZH� VHW
DVLGH�IRU�LW��OLNH�DLU�ILOOV�HYHU\�FRUQHU�RI�D�URRP��3DUNLQVRQ�������
:KLOH�WKLV�LV�DOPRVW�D�XQLYHUVDO�ODZ�IRU�ORQJHU�WLPH�IUDPHV��WKH�RSSRVLWH�LV

WUXH� IRU� WDVNV� WKDW� FDQ� EH� FRPSOHWHG� LQ� RQH� JR�� 7KLV� LV� SDUWO\� GXH� WR� WKH
DIRUHPHQWLRQHG�=HLJDUQLN�HIIHFW� �=HLJDUQLN�������� LQ�ZKLFK�RXU�EUDLQV� WHQG
WR�VWD\�RFFXSLHG�ZLWK�D�WDVN�XQWLO�LW�LV�DFFRPSOLVKHG��RU�ZULWWHQ�GRZQ���,I�ZH
KDYH�WKH�ILQLVK�OLQH�LQ�VLJKW��ZH�WHQG�WR�VSHHG�XS��DV�HYHU\RQH�NQRZV�ZKR�KDV
HYHU�UXQ�D�PDUDWKRQ��7KDW�PHDQV�WKDW�WKH�PRVW�LPSRUWDQW�VWHS�LV�WR�JHW�VWDUWHG�
5LWXDOV�KHOS��WRR��&XUUH\�������
%XW�WKH�ELJJHVW�GLIIHUHQFH�OLHV�LQ�WKH�WDVN�\RX�DUH�IDFLQJ�WR�VWDUW�ZLWK��,W�LV

PXFK�HDVLHU� WR�JHW�VWDUWHG� LI� WKH�QH[W�VWHS� LV�DV�IHDVLEOH�DVߡ�ZULWLQJ�D�QRWHߢ�
WXUQLQJ�WKLV�VHULHV�RI�QRWHV�LQWR�Dߡ��RUߢFROOHFW�ZKDW�LV�LQWHUHVWLQJ�LQ�WKLV�SDSHUߡ
SDUDJUDSKߢ� WKDQ� LI�ZH� GHFLGH� WR� VSHQG� WKH� QH[W� GD\V�ZLWK� D� YDJXH� DQG� LOO�
GHILQHG�WDVN�OLNHߡ�NHHS�ZRUNLQJ�RQ�WKDW�RYHUGXH�SDSHUߢ�

��������7KH�$FWXDO�:ULWLQJ



(UQHVW�+HPLQJZD\�ZDV�RQFH�DVNHG�KRZ�RIWHQ�KH�UHZURWH�KLV�ILUVW�GUDIW�
+LV�DQVZHU��WKHߞ�DUHZHOO�WR�$UPV(�$ߝ�W�GHSHQGV��,�UHZURWH�WKH�HQGLQJ�RI,ߡ�

ODVW�SDJH�RI�LW��WKLUW\�QLQH�WLPHV�EHIRUH�,�ZDV�VDWLVILHGߢ�
�DV:ߡ WKHUH�VRPH� WHFKQLFDO�SUREOHP�WKHUH"�:KDW�ZDV� LW� WKDW�KDG�VWXPSHG

\RX"ߢ�WKH�LQWHUYLHZHU�DVNHG�
����3DULV�5HYLHZ��HPLQJZD\�UHSOLHG+�ߢ�HWWLQJ�WKH�ZRUGV�ULJKW*ߡ����
,I�WKHUH�LV�RQH�SLHFH�RI�DGYLFH�WKDW�LV�ZRUWK�JLYLQJ��LW�LV�WR�NHHS�LQ�PLQG�WKDW

WKH�ILUVW�GUDIW�LV�RQO\�WKH�ILUVW�GUDIW��6ODYRM�ĽLľHN�VDLG�LQ�DQ�LQWHUYLHZ>��@�WKDW
KH�ZRXOGQߞW�EH�DEOH�WR�ZULWH�D�VLQJOH�VHQWHQFH�LI�KH�GLGQߞW�VWDUW�E\�FRQYLQFLQJ
KLPVHOI�KH�ZDV�RQO\�ZULWLQJ�GRZQ�VRPH�LGHDV�IRU�KLPVHOI��DQG�WKDW�PD\EH�KH
FRXOG�WXUQ�LW�LQWR�VRPHWKLQJ�SXEOLVKDEOH�ODWHU��%\�WKH�WLPH�KH�VWRSSHG�ZULWLQJ�
KH�ZDV�DOZD\V�VXUSULVHG�WR�ILQG�WKDW�WKH�RQO\�WKLQJ�OHIW� WR�GR�ZDV�UHYLVH�WKH
GUDIW�KH�DOUHDG\�KDG�
2QH�RI�WKH�PRVW�GLIILFXOW�WDVNV�LV�WR�ULJRURXVO\�GHOHWH�ZKDW�KDV�QR�IXQFWLRQ

ZLWKLQ� DQ� DUJXPHQW� �ߙ �NLOOߡ \RXU� GDUOLQJVߢ�>��@� 7KLV� EHFRPHV� PXFK� HDVLHU
ZKHQ� \RX� PRYH� WKH� TXHVWLRQDEOH� SDVVDJHV� LQWR� DQRWKHU� GRFXPHQW� DQG� WHOO
\RXUVHOI�\RX�PLJKW�XVH�WKHP�ODWHU��)RU�HYHU\�GRFXPHQW�,�ZULWH��,�KDYH�DQRWKHU
FDOOHGߡ�[\�UHVW�GRFߢ��DQG�HYHU\�VLQJOH�WLPH�,�FXW�VRPHWKLQJ��,�FRS\�LW�LQWR�WKH
RWKHU�GRFXPHQW��FRQYLQFLQJ�P\VHOI�WKDW�,�ZLOO�ODWHU�ORRN�WKURXJK�LW�DQG�DGG�LW
EDFN� ZKHUH� LW� PLJKW� ILW�� 2I� FRXUVH�� LW� QHYHU� KDSSHQV� �ߙ EXW� LW� VWLOO� ZRUNV�
2WKHUV�ZKR�NQRZ�D�WKLQJ�RU�WZR�DERXW�SV\FKRORJ\�GR�WKH�VDPH��FI��7KDOHU�
��������I��



������0DNH�,W�D�+DELW
W�LV�D�SURIRXQGO\�HUURQHRXV�WUXLVP��UHSHDWHG�E\�DOO�FRS\ERRNV�DQG�E\�HPLQHQW�SHRSOH�ZKHQ,ߡ
WKH\�DUH�PDNLQJ�VSHHFKHV��WKDW�ZH�VKRXOG�FXOWLYDWH�WKH�KDELW�RI�WKLQNLQJ�RI�ZKDW�ZH�DUH�GRLQJ�
7KH�SUHFLVH�RSSRVLWH�LV�WKH�FDVH��&LYLOL]DWLRQ�DGYDQFHV�E\�H[WHQGLQJ�WKH�QXPEHU�RI�LPSRUWDQW
RSHUDWLRQV�ZKLFK�ZH�FDQ�SHUIRUP�ZLWKRXW�WKLQNLQJ�DERXW�WKHPߢ���:KLWHKHDG�>��@

7KH� PRVW� UHOLDEOH� SUHGLFWRU� RI� RXU� EHKDYLRXU� LQ� WKH� LPPHGLDWH� IXWXUH� LV� ߙ
VXUSULVH��VXUSULVHߙ��WKH�LQWHQWLRQ�WR�GR�LW��,I�ZH�GHFLGH�WR�JR�WR�WKH�J\P�QRZ�
WKH�FKDQFH�LV�WKDW�ZH�UHDOO\�GR�JR�WR�WKH�J\P�QRZ��%XW�WKLV�LV��XQIRUWXQDWHO\�
RQO\� WUXH� IRU� WKH� YHU\� LPPHGLDWH� IXWXUH�� :KHQ� LW� FRPHV� WR� WKH� ORQJ� UXQ�
UHVHDUFKHUV� VWUXJJOH� WR� ILQG� DQ\� PHDVXUDEOH� FRQQHFWLRQ� EHWZHHQ� RXU
LQWHQWLRQV� DQG� RXU� DFWXDO� EHKDYLRXU� �-L� DQG�:RRG� ������1HDO� HW� DO�� ������
7KHUH� LV� RQH� H[FHSWLRQ�� WKRXJK�� ZH� PRVW� FHUWDLQO\� DFW� DFFRUGLQJ� WR� RXU
LQWHQWLRQ�LI�ZH�KDSSHQ�WR�LQWHQG�WR�GR�H[DFWO\�ZKDW�ZH�XVHG�WR�GR�EHIRUH�
,W� LV� UHDOO\�HDV\� WR�SUHGLFW� WKH�EHKDYLRXU�RI�SHRSOH� LQ� WKH� ORQJ� UXQ�� ,Q�DOO

OLNHOLKRRG��ZH�ZLOO�GR�LQ�D�PRQWK��D�\HDU�RU�WZR�\HDUV�IURP�QRZ�H[DFWO\�ZKDW
ZH� KDYH� GRQH� EHIRUH�� HDW� DV�PDQ\� FKRFRODWHV� DV� EHIRUH�� JR� WR� WKH� J\P� DV
RIWHQ�DV�EHIRUH��DQG�JHW�RXUVHOYHV�LQWR�WKH�VDPH�NLQGV�RI�DUJXPHQWV�ZLWK�RXU
SDUWQHUV�DV�EHIRUH��7R�SXW�LW�GLIIHUHQWO\��JRRG�LQWHQWLRQV�GRQߞW�ODVW�YHU\�ORQJ�
XVXDOO\�
:H�KDYH�WKH�EHVW�FKDQFH�WR�FKDQJH�RXU�EHKDYLRXU�RYHU�WKH�ORQJ�WHUP�LI�ZH

VWDUW�ZLWK�D�UHDOLVWLF� LGHD�DERXW� WKH�GLIILFXOWLHV�RI�EHKDYLRXUDO�FKDQJH��'HDQ
������� $QG� WKDW� LV� QRW� VR� HDV\�� EHFDXVH� WKH� PRUH� ZH� DUH� XVHG� WR� GRLQJ
VRPHWKLQJ� LQ� D� SDUWLFXODU� ZD\�� WKH� PRUH� LQ� FRQWURO� ZH� IHHO� DERXW� LW�� HYHQ
WKRXJK� ZH� DUH� OHVV� LQ� FRQWURO� RI� LW�� �7KLV� LV� LQ� SDUW� DOVR� GXH� WR� WKH
DIRUHPHQWLRQHG�PHUH�H[SRVXUH�HUURU��

�7KRVH�ZLWKߡ WKH�VWURQJHVW�KDELWV�ZKR�ZHUH� WKH� OHDVW�VXFFHVVIXO� LQ�SUHGLFWLQJ� WKHLU�EHKDYLRXU
RYHU� WKH� FRPLQJ�ZHHN�ZHUH� WKH�PRVW� FRQILGHQW� LQ� WKHLU� SUHGLFWLRQV�� 7KH� ILQGLQJ� LV� VWULNLQJ
EHFDXVH�LW�KLQWV�DW�RQH�RI�WKH�GDUN�VLGHV�RI�KDELWV��:KHQ�ZH�SHUIRUP�DQ�DFWLRQ�UHSHDWHGO\��LWV
IDPLOLDULW\�VHHPV�WR�EOHHG�EDFN�LQWR�RXU�MXGJPHQWV�DERXW�WKDW�EHKDYLRU��:H�HQG�XS�IHHOLQJ�ZH
KDYH�PRUH�FRQWURO�RYHU�SUHFLVHO\�WKH�EHKDYLRXUV�WKDW��LQ�UHDOLW\��ZH�KDYH�WKH�OHDVW�FRQWURO�RYHU�
,WߞV� DQRWKHU� H[DPSOH� RI� RXU� WKRXJKW� SURFHVVHV�ZRUNLQJ� LQ� WKH� RSSRVLWH�ZD\� WR� RXU� LQWXLWLYH
H[SHFWDWLRQVߢ���'HDQ����������

7KH�WULFN�LV�QRW�WR�WU\�WR�EUHDN�ZLWK�ROG�KDELWV�DQG�DOVR�QRW�WR�XVH�ZLOOSRZHU�WR
IRUFH�RQHVHOI� WR�GR� VRPHWKLQJ� HOVH�� EXW� WR� VWUDWHJLFDOO\�EXLOG�XS�QHZ�KDELWV



WKDW�KDYH�D� FKDQFH� WR� UHSODFH� WKH�ROG�RQHV��7KH�JRDO�KHUH� LV� WR�JHW� LQWR� WKH
KDELW�RI�IHWFKLQJ�SHQ�DQG�SDSHU�ZKHQHYHU�ZH�UHDG�VRPHWKLQJ��WR�ZULWH�GRZQ
WKH� PRVW� LPSRUWDQW� DQG� LQWHUHVWLQJ� DVSHFWV�� ,I� ZH� PDQDJH� WR� HVWDEOLVK� D
URXWLQH�LQ�WKLV�ILUVW�VWHS��LW�EHFRPHV�PXFK�HDVLHU�WR�GHYHORS�WKH�XUJH�WR�WXUQ
WKHVH�ILQGLQJV�LQWR�SHUPDQHQW�QRWHV�DQG�FRQQHFW�WKHP�ZLWK�RWKHU�QRWHV�LQ�WKH
VOLS�ER[�� ,W� LV� QRW� VR� GLIILFXOW� WR� JHW� XVHG� WR� WKLQNLQJ� ZLWKLQ� DQ� H[WHUQDO
PHPRU\�RI�QRWHV��DV�WKH�DGYDQWDJHV�EHFRPH�REYLRXV�TXLWH�TXLFNO\��$V�VRRQ
DV�ZH�KDYH�GHYHORSHG�D�QHZ�URXWLQH��ZH�FDQ�GR�ZKDW�LQWXLWLYHO\�IHHOV�ULJKW�
ZKLFK� UHTXLUHV�QR�HIIRUW��:DWFKLQJ�RWKHUV� UHDGLQJ�ERRNV�DQG�GRLQJ�QRWKLQJ
RWKHU�WKDQ�XQGHUOLQLQJ�VRPH�VHQWHQFHV�RU�PDNLQJ�XQV\VWHPDWLF�QRWHV�WKDW�ZLOO
HQG�XS�QRZKHUH�ZLOO�VRRQ�EH�D�SDLQIXO�VLJKW�



$)7(5:25'

7KH�7DNH�6PDUW�1RWHV�SULQFLSOH�ZRUNV��0DQ\�VXFFHVVIXO�ZULWHUV��DUWLVWV�DQG
DFDGHPLFV� XVH� VRPH� IRUP�RI� D� VOLS�ER[��7KLV� ERRN� LV� DOVR�ZULWWHQ�ZLWK� WKH
KHOS�RI�WKH�VOLS�ER[��,W�ZDV��IRU�H[DPSOH��D�QRWH�RQߡ�WHFKQRORJ\��DFFHSWDQFH
SUREOHPVߢ� WKDW�SRLQWHG�RXW� WR�PH� WKDW� DQ�DQVZHU� WR� WKH�TXHVWLRQ�ZK\�VRPH
SHRSOH� VWUXJJOH� WR� LPSOHPHQW� WKH� VOLS�ER[�FRXOG�EH� IRXQG� LQ� D�ERRN�RQ� WKH
KLVWRU\�RI�WKH�VKLSSLQJ�FRQWDLQHU��,�FHUWDLQO\�ZRXOG�QRW�KDYH�ORRNHG�IRU�WKDW
LQWHQWLRQDOO\ߙ��GRLQJ�UHVHDUFK�IRU�D�ERRN�RQ�HIIHFWLYH�ZULWLQJ��7KLV�LV�MXVW�RQH
RI�PDQ\�LGHDV�DQG�FRQQHFWLRQV�WKH�VOLS�ER[�SRLQWHG�RXW�WR�PH��7KDW�LW�LV�QRW
MXVW� D� WRRO� WR� ZULWH� PRUH� HIILFLHQWO\�� EXW� DOVR� D� WUDLQLQJ� GHYLFH� IRU� VHULRXV
ORQJ�WHUP�OHDUQLQJ��VKRXOG�KDYH�EHHQ�REYLRXV�WR�PH��EXW�ZDVQߞW��2QO\�ZKHQ�,
ZDV� WDNLQJ�VPDUW�QRWHV�RQ�PRUH�UHFHQW� OHDUQLQJ�H[SHULPHQWV�GLG� LW�GDZQ�RQ
PH�WKDW�,�DP�LQ�WKH�PLGGOH�RI�SXWWLQJ�H[DFWO\�LQWR�SUDFWLFH�ZKDW�LV�SURYHQ�WR
ZRUN� EHVW�� ,�ZDQW� WR� SRLQW� RXW�� WKRXJK�� WKDW� ,� VRPHWLPHV� KDYH� LGHDV� DOO� E\
P\VHOI�
7KH�SDUWLFXODU�WHFKQLTXH�SUHVHQWHG�LQ�WKLV�ERRN�HQDEOHG�1LNODV�/XKPDQQ�WR

EHFRPH�RQH�RI�WKH�PRVW�SURGXFWLYH�DQG�LQQRYDWLYH�VRFLDO�WKHRULVWV�RI�WKH�ODVW
FHQWXU\�� 7KHUH� DUH� LQFUHDVLQJ� QXPEHUV� RI� DFDGHPLFV� DQG� QRQILFWLRQ�ZULWHUV
WDNLQJ�QRWLFH�>��@�%XW� LW� LV�VWLOO�QRW�DQ�HDV\�VHOO� IRU� WKH�PDMRULW\�RI�VWXGHQWV
DQG�ZULWHUV��7KHUH� DUH� GLIIHUHQW� UHDVRQV� IRU� WKLV�� )LUVW� RI� DOO�� WKH� ORQJ�WHUP�
FURVV�WRSLF� RUJDQL]DWLRQ� RI� QRWHV�� ZKLFK� LV� JXLGHG� RQO\� E\� RQHߞV� RZQ
XQGHUVWDQGLQJ� DQG� LQWHUHVW�� LV� YHU\� PXFK� DW� RGGV� ZLWK� WKH� PRGXODU�
FRPSDUWPHQWDOLVHG� DQG� WRS�GRZQ� DSSURDFK� LQ� ZKLFK� WKH� FXUULFXOD� RI
XQLYHUVLWLHV� DQG� FROOHJHV� DUH� RUJDQLVHG�� 7HDFKLQJ� LV� VWLOO� VHW� XS� IRU� UHYLHZ�
DQG� VWXGHQWV� DUH�QRW� UHDOO\� HQFRXUDJHG� WR� LQGHSHQGHQWO\�EXLOG� D�QHWZRUN�RI
FRQQHFWLRQV�EHWZHHQ�KHWHURJHQHRXV�LQIRUPDWLRQߙ��GHVSLWH�WKH�UDGLFDO�FKDQJH
LQ�RXU�XQGHUVWDQGLQJ�RQ�KRZ�RXU�PHPRU\�DQG�OHDUQLQJ�ZRUNV��7KHUH�LV�D�ORW
RI� WDON� DERXW� LQQRYDWLYH� DSSURDFKHV�� %XW� ZLWKRXW� FKDQJLQJ� WKH� DFWXDO
ZRUNIORZ�� WKLV� WDON� LV� LGOH�� 6RPH� VHHPLQJO\� LQQRYDWLYH� LGHDV�� OLNH� WKH
�ߢOHDUQHU�FHQWUHGߡ DSSURDFK�� RIWHQ� GR� PRUH� KDUP� WKDQ� JRRG�� DV� WKH\� VWLOO
QHJOHFW� WKH�QHHG�IRU�DQ�H[WHUQDO�VFDIIROGLQJ� WR� WKLQN� LQ�� ,W� LV�QRW� WKH� OHDUQHU
ZKR�VKRXOG�EH�WKH�IRFXV�RI�DWWHQWLRQ�



7KH�VOLS�ER[�GRHV�QRW�SXW� WKH� OHDUQHU� LQ� WKH�FHQWUH��4XLWH� WKH�FRQWUDU\�� ,W
DOORZV�WKH�OHDUQHU�WR�OHW�KLV�RU�KHU�RZQ�WKLQNLQJ�EHFRPH�GHFHQWUDOLVHG�ZLWKLQ
D�QHWZRUN�RI�RWKHU�LGHDV��/HDUQLQJ��WKLQNLQJ�DQG�ZULWLQJ�VKRXOG�QRW�EH�DERXW
DFFXPXODWLQJ� NQRZOHGJH�� EXW� DERXW� EHFRPLQJ� D� GLIIHUHQW� SHUVRQ� ZLWK� D
GLIIHUHQW�ZD\� RI� WKLQNLQJ�� 7KLV� LV� GRQH� E\� TXHVWLRQLQJ� RQHߞV� RZQ� WKLQNLQJ
URXWLQHV�LQ�WKH�OLJKW�RI�QHZ�H[SHULHQFHV�DQG�IDFWV�
7KH� SUHYDOHQFH� RI� OLQHDU� DQG� OHDUQHU�FHQWUHG� DSSURDFKHV� DOVR� OHDG� WR� WKH

FRPPRQ�PLVXQGHUVWDQGLQJ�DERXW�WKH�XVH�RI�WKH�VOLS�ER[�DV�D�WRRO�WKDW�FDQ�EH
XVHG� ZLWKRXW� FKDQJLQJ� WKH� ZRUN� URXWLQHV� DURXQG� LW�� ,W� LV� WKHQ� RIWHQ� XVHG
VLPSO\�DV�DQ�DUFKLYH�ZKHUH�\RX�MXVW�WDNH�RXW�ZKDW�\RX�SXW�LQ�HDUOLHU��7KLV��RI
FRXUVH��ZLOO�OHDG�WR�GLVDSSRLQWPHQW��,I�ZH�DUH�MXVW�VWRULQJ�LQIRUPDWLRQ��WKHUH
ZRXOG�EH�QR�QHHG�WR�XVH�D�VOLS�ER[��7R�UHDS�LWV�EHQHILWV��ZH�QHHG�WR�FKDQJH
RXU�ZRUNLQJ�URXWLQHV��$QG�WKH�EDVLV�IRU�WKDW�LV�D�GHHS�XQGHUVWDQGLQJ�RQ�KRZ
DQG�ZK\�LW�ZRUNV�DQG�KRZ�WKH�GLIIHUHQW�VWHSV�DQG�WDVNV�RI�ZULWLQJ�ILW�WRJHWKHU�
7KLV�LV�ZK\�D�ERRN��QRW�MXVW�D�PDQXDO��LV�QHHGHG�WR�H[SODLQ�WKH�SULQFLSOH�DQG
LGHDV�EHKLQG�LW�
$QRWKHU�UHDVRQ�ZK\�WKLV�WHFKQLTXH�LV�VWLOO�D�KDUG�VHOO�LV�WKDW�PRVW�VWXGHQWV

RQO\� UHDOLVH� WKH� QHHG� IRU� D� JRRG� V\VWHP�ZKHQ� WKH\� DOUHDG\� VWUXJJOLQJ�ZLWK
WKHLU� ZULWLQJ�� W\SLFDOO\� WRZDUGV� WKH� HQG� RI� WKH� XQLYHUVLW\� SURJUDP�� ZKHQ� D
EDFKHORUߞV��PDVWHUߞV� RU� GRFWRUDO� WKHVLV� QHHGV� WR� EH�ZULWWHQ�� ,W� FHUWDLQO\� VWLOO
KHOSV��EXW�LW�ZRXOG�KDYH�KHOSHG�PXFK�PRUH�LI�RQH�VWDUWHG�HDUOLHUߙ��YHU\�PXFK
OLNH�VDYLQJ�IRU�UHWLUHPHQW��,W�LV�DOVR�GLIILFXOW�WR�FKDQJH�EHKDYLRXU�LQ�WLPHV�RI
VWUHVV�� 7KH� PRUH� SUHVVXUH� ZH� IHHO�� WKH� PRUH� ZH� WHQG� WR� VWLFN� WR� RXU� ROG
URXWLQHVߙ��HYHQ�ZKHQ�WKHVH�URXWLQHV�FDXVHG�WKH�SUREOHPV�DQG�WKH�VWUHVV�LQ�WKH
ILUVW�SODFH��7KLV�LV�NQRZQ�DV�WKH�WXQQHO�HIIHFW��0XOODLQDWKDQ�DQG�6KDILU�������
%XW�0XOODLQDWKDQ� DQG� 6KDILU�� ZKR� H[DPLQHG� WKLV� SKHQRPHQRQ� WKRURXJKO\�
DOVR�IRXQG�D�ZD\�RXW�RI�LW��&KDQJH�LV�SRVVLEOH�ZKHQ�WKH�VROXWLRQ�DSSHDUV�WR�EH
VLPSOH�
$QG�WKDW�LV�WKH�YHU\�JRRG�QHZV�DW�WKH�HQG��7KH�VOLS�ER[�LV�DV�VLPSOH�DV�LW

JHWV��5HDG�ZLWK�D�SHQ�LQ�\RXU�KDQG�� WDNH�VPDUW�QRWHV�DQG�PDNH�FRQQHFWLRQV
EHWZHHQ�WKHP��,GHDV�ZLOO�FRPH�E\�WKHPVHOYHV�DQG�\RXU�ZULWLQJ�ZLOO�GHYHORS
IURP� WKHUH�� 7KHUH� LV� QR� QHHG� WR� VWDUW� IURP� VFUDWFK�� .HHS� GRLQJ� ZKDW� \RX
ZRXOG�GR�DQ\ZD\��5HDG��WKLQN��ZULWH��-XVW�WDNH�VPDUW�QRWHV�DORQJ�WKH�ZD\�
�
�
�



�
,I� \RX� ZDQW� WR� NLFN�VWDUW� \RXU� QHZ� QRWH�WDNLQJ� HIIRUWV� ZLWK� D� RQH�RQ�RQH
FRDFKLQJ�VHVVLRQ�RU�ZRXOG�OLNH�VRPH�KHOS�FODULI\LQJ�\RXU�WKRXJKWV�RQ�D�SLHFH
\RX�DUH�ZULWLQJ��FKHFN�RXW�P\�RIIHUV�RQ�KWWS���WDNHVPDUWQRWHV�FRP
�
�
�



%,%/,2*5$3+<

$KUHQV��6¶QNH��������([SHULPHQW�DQG�([SORUDWLRQ��)RUPV�RI�:RUOG�
'LVFORVXUH��)URP�(SLVWHPRORJ\�WR�%LOGXQJ��&RQWHPSRUDU\�3KLORVRSKLHV
DQG�7KHRULHV�LQ�(GXFDWLRQ��YROXPH����'RUGUHFKW��6SULQJHU�

$OOHQ��'DYLG��������*HWWLQJ�7KLQJV�'RQH��7KH�$UW�RI�6WUHVV�)UHH
3URGXFWLYLW\��1HZ�<RUN��3HQJXLQ�

$OOLVRQ��6FRWW�7���DQG�'DYLG�0��0HVVLFN�����7KH�)HDWXUH�3RVLWLYH�(IIHFWߡ����
$WWLWXGH�6WUHQJWK��DQG�'HJUHH�RI�3HUFHLYHG�&RQVHQVXV�3ߢ�HUVRQDOLW\�DQG
6RFLDO�3V\FKRORJ\�%XOOHWLQ�����������ߙ����

$QGHUV�(ULFVVRQ��.ߡ��������'HOLEHUDWH�3UDFWLFH�DQG�$FTXLVLWLRQ�RI�([SHUW
3HUIRUPDQFH��$�*HQHUDO�2YHUYLHZߢ��$FDGHPLF�(PHUJHQF\�0HGLFLQH���
��������ߙ����

$QGUHDVHQ��1DQF\�&6ߡ��������HFUHWV�RI�WKH�&UHDWLYH�%UDLQ�7ߢ�KH�$WODQWLF�
$XJXVW�

$UQROG��.DWKOHHQ�0���DQG�.DWKOHHQ�%��0F'HUPRWW7ߡ��������HVW�3RWHQWLDWHG
/HDUQLQJ��'LVWLQJXLVKLQJ�EHWZHHQ�'LUHFW�DQG�,QGLUHFW�(IIHFWV�RI�7HVWVߢ�
-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\��/HDUQLQJ��0HPRU\��DQG�&RJQLWLRQ���
���������ߙ��

�%DOGXI��0HJDQ�������ߢ8QGHUDFKLHYHPHQW�$PRQJ�&ROOHJH�6WXGHQWVߡ��
-RXUQDO�RI�$GYDQFHG�$FDGHPLFV���������ߙ������

%DUDP��7���<��&KHQ��&��%XUJGRUII��DQG�&��'XE©6ߡ��������KRUW�WHUP�6WUHVV
&DQ�$IIHFW�/HDUQLQJ�$QG�0HPRU\�6ߢ�FLHQFH'DLO\�

%DXPHLVWHU��5��)���(��%UDWVODYVN\��0��0XUDYHQ��DQG�'��0��7LFH�����JR)ߡ���
'HSOHWLRQ��,V�WKH�$FWLYH�6HOI�D�/LPLWHG�5HVRXUFH"ߢ�-RXUQDO�RI�3HUVRQDOLW\
DQG�6RFLDO�3V\FKRORJ\�����������ߙ�����

%LUQEDXP��0RQLFD�6���1DWH�.RUQHOO��(OL]DEHWK�/LJRQ�%MRUN��DQG�5REHUW�$�
%MRUNߡ��������:K\�,QWHUOHDYLQJ�(QKDQFHV�,QGXFWLYH�/HDUQLQJ��7KH�5ROHV
RI�'LVFULPLQDWLRQ�DQG�5HWULHYDO��0ߢHPRU\�	�&RJQLWLRQ���������������ߙ�

%MRUN��5REHUW�$2ߡ��������Q�WKH�6\PELRVLV�RI�5HPHPEHULQJ��)RUJHWWLQJ�DQG



/HDUQLQJߢ��,Q�6XFFHVVIXO�5HPHPEHULQJ�DQG�6XFFHVVIXO�)RUJHWWLQJ��D
)HVWVFKULIW�LQ�+RQRU�RI�5REHUW�$��%MRUN��HGLWHG�E\�$DURQ�6��%HQMDPLQߙ���
����1HZ�<RUN��1<��3V\FKRORJ\�3UHVV�

%OLVV��7��9��3���*��/��&ROOLQJULGJH��DQG�5��*��0��0RUULV��+UVJ��������/RQJ�
WHUP�3RWHQWLDWLRQ��(QKDQFLQJ�1HXURVFLHQFH�IRU����<HDUV��2[IRUGߑ��1HZ
<RUN��2[IRUG�8QLYHUVLW\�3UHVV�

%RUQVWHLQ��5REHUW�)�������2�SRVXUH�DQG�$IIHFW])ߡ��YHUYLHZ�DQG�0HWD�
$QDO\VLV�RI�5HVHDUFK���������ߙ��������������3V\FKRORJLFDO�%XOOHWLQߢ���
���

%UHPV��&KULVWLDQH��0LFKDHO�5��%DOGZLQ��/LVD�'DYLV��DQG�/RUUDLQH�1DP\QLXN�
���7KH�,PSRVWHU�6\QGURPH�DV�5HODWHG�WR�7HDFKLQJ�(YDOXDWLRQV�DQGߡ���
$GYLVLQJ�5HODWLRQVKLSV�RI�8QLYHUVLW\�)DFXOW\�0HPEHUV�7ߢ�KH�-RXUQDO�RI
+LJKHU�(GXFDWLRQ�������������

%URZQ��3HWHU�&��������0DNH�,W�6WLFN��&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\
3UHVV�

%UXQHU��-HURPH�6��������%H\RQG�WKH�,QIRUPDWLRQ�*LYHQ��6WXGLHV�LQ
3V\FKRORJ\�RI�.QRZLQJ��(GLWHG�E\�-HUHP\�0��$QJOLQ��1HZ�<RUN��:�:�
1RUWRQ�	�&RPSDQ\�

%UX\D��%ULDQ��+UVJ��������(IIRUWOHVV�$WWHQWLRQ��$�1HZ�3HUVSHFWLYH�LQ�WKH
&RJQLWLYH�6FLHQFH�RI�$WWHQWLRQ�DQG�$FWLRQ��&DPEULGJH��0DVV��7KH�0,7
3UHVV�

%XHKOHU��5RJHU��'DOH�*ULIILQ��DQG�0LFKDHO�5RVV�����SORULQJ�7KH])ߡ���
K\�3HRSOH�8QGHUHVWLPDWH�7KHLU�7DVN�&RPSOHWLRQ:�ߞ�\3ODQQLQJ�)DOODFߝ
7LPHVߢ��-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\�����������ߙ����

����ߚߚߚ��2�V�$ERXW�7LPHߞW,ߡ���SWLPLVWLF�3UHGLFWLRQV�LQ�:RUN�DQG�/RYHߢ�
(XURSHDQ�5HYLHZ�RI�6RFLDO�3V\FKRORJ\����������ߙ��

%XUNHPDQ��2OLYHU��������7KH�$QWLGRWH��+DSSLQHVV�IRU�3HRSOH�:KR�&DQߞW
6WDQG�3RVLWLYH�7KLQNLQJ��(GLQEXUJK��&DQRQJDWH�%RRNV�

%\UQH��-RKQ�+��������/HDUQLQJ�DQG�0HPRU\��$�&RPSUHKHQVLYH�5HIHUHQFH�
)RXU�9ROXPH�6HW��&DPEULGJH��0$��$FDGHPLF�3UHVV�

&DUH\��%HQHGLFW��������+RZ�:H�/HDUQ��7KH�6XUSULVLQJ�7UXWK�$ERXW�:KHQ�
:KHUH��DQG�:K\�,W�+DSSHQV��1HZ�<RUN��5DQGRP�+RXVH�



&DUWHU��(YDQ�&���DQG�0LFKDHO�(��0F&XOORXJK3ߡ��������XEOLFDWLRQ�%LDV�DQG
WKH�/LPLWHG�6WUHQJWK�0RGHO�RI�6HOI�&RQWURO��+DV�WKH�(YLGHQFH�IRU�(JR
'HSOHWLRQ�%HHQ�2YHUHVWLPDWHG"ߢ�)URQWLHUV�LQ�3V\FKRORJ\����-XO\��

&ODQFH��3DXOLQH�5���DQG�6X]DQQH�$��,PHV����7KH�,PSRVWHU�3KHQRPHQRQߡ����
LQ�+LJK�$FKLHYLQJ�:RPHQ��'\QDPLFV�DQG�7KHUDSHXWLF�,QWHUYHQWLRQߢ�
3V\FKRWKHUDS\��7KHRU\��5HVHDUFK�	�3UDFWLFH�����������ߙ����

&ODUN��&KDUOHV�+��������%UDLQVWRUPLQJ��7KH�'\QDPLF�1HZ�:D\�WR�&UHDWH
6XFFHVVIXO�,GHDV��*DUGHQ�&LW\��1<��'RXEOHGD\�	�&RPSDQ\�

&RZDQ��17ߡ��������KH�0DJLFDO�1XPEHU���LQ�6KRUW�7HUP�0HPRU\��$
5HFRQVLGHUDWLRQ�RI�0HQWDO�6WRUDJH�&DSDFLW\�7ߢ�KH�%HKDYLRUDO�DQG�%UDLQ
6FLHQFHV��������������������

&VLNV]HQWPLKDO\L��0LKDO\��������%H\RQG�%RUHGRP�DQG�$Q[LHW\��6DQ
)UDQFLVFR��-RVVH\�%DVV�

&XUUH\��0DVRQ��������'DLO\�5LWXDOV��+RZ�*UHDW�0LQGV�0DNH�7LPH��)LQG
,QVSLUDWLRQ��DQG�*HW�WR�:RUN��3DQ�0DFPLOODQ�

'DUZLQ��&KDUOHV��������7KH�$XWRELRJUDSK\�RI�&KDUOHV�'DUZLQ������������
:LWK�2ULJLQDO�2PLVVLRQV�5HVWRUHG��&ROOLQV�

'HDQ��-HUHP\��������0DNLQJ�+DELWV��%UHDNLQJ�+DELWV��:K\�:H�'R�7KLQJV�
:K\�:H�'RQߞW��DQG�+RZ�WR�0DNH�$Q\�&KDQJH�6WLFN��%RVWRQ��0$��'D
&DSR�3UHVV�

'H3DVTXH��6DPDQWKD��DQG�(OL]DEHWK�7ULFRPLߡ��������(IIHFWV�RI�,QWULQVLF
0RWLYDWLRQ�RQ�)HHGEDFN�3URFHVVLQJ�'XULQJ�/HDUQLQJ�1ߢ�HXUR,PDJH����
�2FWREHU�����ߙ����

'REU\QLQ��1LNRODM�)\RGRURYLFK����DVLF�3UREOHPV�RI�WKH�3V\FKRORJ\�RI%ߡ����
$WWHQWLRQ��3V\FKRORJLFDO�6FLHQFH�LQ�WKH�8665ߢ��,Q�8�6��'HSW��RI
&RPPHUFH��&OHDULQJKRXVH�IRU�)HGHUDO�6FLHQWLILF�DQG�7HFKQLFDO
,QIRUPDWLRQߙ���������:DVKLQJWRQ��'&�

'R\OH��7HUU\��������+HOSLQJ�6WXGHQWV�/HDUQ�LQ�D�/HDUQHU�&HQWHUHG
(QYLURQPHQW��$�*XLGH�WR�)DFLOLWDWLQJ�/HDUQLQJ�LQ�+LJKHU�(GXFDWLRQ�
6WHUOLQJ��9LUJLQLD��6W\OXV�3XEOLVKLQJ�

'R\OH��7HUU\��DQG�7RGG�=DNUDMVHN��������7KH�1HZ�6FLHQFH�RI�/HDUQLQJ��+RZ
WR�/HDUQ�LQ�+DUPRQ\�:LWK�<RXU�%UDLQ��6WHUOLQJ��9LUJLQLD��6W\OXV



3XEOLVKLQJ�
'XQORVN\��-RKQ��.DWKHULQH�$��5DZVRQ��(OL]DEHWK�-��0DUVK��0LWFKHOO�-�
1DWKDQ��DQG�'DQLHO�7��:LOOLQJKDPߡ��������,PSURYLQJ�6WXGHQWVߞ�/HDUQLQJ
:LWK�(IIHFWLYH�/HDUQLQJ�7HFKQLTXHV�3URPLVLQJ�'LUHFWLRQV�)URP�&RJQLWLYH
DQG�(GXFDWLRQDO�3V\FKRORJ\�3ߢ�V\FKRORJLFDO�6FLHQFH�LQ�WKH�3XEOLF�,QWHUHVW
����������ߙ��

'ZHFN��&DURO�6��������0LQGVHW��7KH�1HZ�3V\FKRORJ\�RI�6XFFHVV��1HZ
<RUN��5DQGRP�+RXVH�

�7���������6HOI�7KHRULHVߚߚߚKHLU�5ROH�LQ�0RWLYDWLRQ��3HUVRQDOLW\��DQG
'HYHORSPHQW��1HZ�<RUN��3V\FKRORJ\�3UHVV�

(EELQJKDXV��+HUPDQQ�����������EHU�GDV�*HG¤FKWQLV��8QWHUVXFKXQJHQ�]XU
H[SHULPHQWHOOHQ�3V\FKRORJLH��%HUOLQ��'XQFNHU�	�+XPEORW�

(QJEHU��'DQLHO��DQG�&KULVWLQD�&DXWHUXFFLߡ��������(YHU\WKLQJ�,V�&UXPEOLQJߢ�
6ODWH��0DUFK���

(ULFVVRQ��.��$QGHUV��5DOI�7��.UDPSH��DQG�&OHPHQV�7HVFK�5¶PHU�������
7KH�5ROH�RI�'HOLEHUDWH�3UDFWLFH�LQ�WKH�$FTXLVLWLRQ�RI�([SHUWߡ
3HUIRUPDQFH�3ߢ�V\FKRORJLFDO�5HYLHZ�������������ߙ����

)HKUPDQ��&UDLJ7ߡ��������KH�,QFUHGLEOH�6KULQNLQJ�6RXQG�%LWHߢ��%RVWRQ�FRP�
-DQXDU\���

)H\QPDQ��5LFKDUG�3����7KH�3UREOHP�RI�7HDFKLQJ�3K\VLFV�LQ�/DWLQߡ����
$PHULFDߢ��KWWS���FDOWHFKHV�OLEUDU\�FDOWHFK�HGX������/DWLQ$PHULFD�KWP�

�ߢ�UH�-RNLQJ��0U��)H\QPDQߞ6XUHO\�<RXߡ��������ߚߚߚ�$GYHQWXUHV�RI�D
&XULRXV�&KDUDFWHU��1HZ�<RUN��:�:��1RUWRQ�

)LVKEDFK��$\HOHW��7DO�(\DO��DQG�6WDFH\�5��)LQNHOVWHLQ��������+RZ�3RVLWLYH
DQG�1HJDWLYH�)HHGEDFN�0RWLYDWH�*RDO�3XUVXLW��)HHGEDFN�0RWLYDWHV�*RDO
3XUVXLW��6RFLDO�DQG�3HUVRQDOLW\�3V\FKRORJ\�&RPSDVV������ߙ���������

)OHFN��/XGZLN��������7KH�*HQHVLV�DQG�'HYHORSPHQW�RI�D�6FLHQWLILF�)DFW�
HGLWHG�E\�7�-��7UHQQ�DQG�5�.��0HUWRQ��IRUHZRUG�E\�7KRPDV�.XKQ�
&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV�

)O\YEMHUJ��%HQW��������0DNLQJ�VRFLDO�VFLHQFH�PDWWHU��:K\�6RFLDO�,QTXLU\
)DLOV�DQG�+RZ�,W�&DQ�6XFFHHG�$JDLQ��2[IRUG��8.��1HZ�<RUN��&DPEULGJH
8QLYHUVLW\�3UHVV�



)UDQNOLQ��%HQMDPLQ��������0HPRLUV�RI�%HQMDPLQ�)UDQNOLQ��(GLWHG�E\�:LOOLDP
'XDQH��0F&DUW\�	�'DYLV�

)ULW]VFKH��%DUEDUD�$���%HWK�5DSS�<RXQJ��DQG�.DUD�&��+LFNVRQ�������
QGLYLGXDO�'LIIHUHQFHV�LQ�$FDGHPLF�3URFUDVWLQDWLRQ�7HQGHQF\�DQG,ߡ
:ULWLQJ�6XFFHVV��3ߢHUVRQDOLW\�DQG�,QGLYLGXDO�'LIIHUHQFHV����������������ߙ

*DGDPHU��+DQV�*HRUJ��������7UXWK�DQG�0HWKRG���QG�UHY��HGLWLRQ��7UDQV��-�
:HLQVKHLPHU�DQG�'��*��0DUVKDOO��1HZ�<RUN��&URVVURDG�

*DZDQGH��$WXO��������&RPSOLFDWLRQV��$�6XUJHRQߞV�1RWHV�RQ�DQ�,PSHUIHFW
6FLHQFH��1HZ�<RUN��0HWURSROLWDQ�%RRNV�

���������7KH�&KHFNOLVW�0DQLIHVWRߚߚߚ�+RZ�WR�*HW�7KLQJV�5LJKW��1HZ
<RUN��0HWURSROLWDQ�%RRNV�

*HW]HOV��-DFRE�:DUUHQ��DQG�0LKDO\�&VLNV]HQWPLKDO\L��������7KH�&UHDWLYH
9LVLRQ��$�/RQJLWXGLQDO�6WXG\�RI�3UREOHP�)LQGLQJ�LQ�$UW��1HZ�<RUN�
:LOH\�

*LJHUHQ]HU��*HUG��������*XW�)HHOLQJV��7KH�,QWHOOLJHQFH�RI�WKH�8QFRQVFLRXV�
1HZ�<RUN��9LNLQJ�3HQJXLQ�

*LOEHUW��'DQLHO�7RGG��������6WXPEOLQJ�RQ�+DSSLQHVV��1HZ�<RUN��$�$�
.QRSI�

*O\QQ��6KDZQ�0���*LWD�7DDVRREVKLUD]L��DQG�3HJJ\�%ULFNPDQ������6FLHQFHߡ��
0RWLYDWLRQ�4XHVWLRQQDLUH��&RQVWUXFW�9DOLGDWLRQ�ZLWK�1RQVFLHQFH�0DMRUVߢ�
-RXUQDO�RI�5HVHDUFK�LQ�6FLHQFH�7HDFKLQJ�����������ߙ����

*ROGVWRQH��5REHUW�/���DQG�8UL�:LOHQVN\3ߡ��������URPRWLQJ�7UDQVIHU�E\
*URXQGLQJ�&RPSOH[�6\VWHPV�3ULQFLSOHVߢ��-RXUQDO�RI�WKH�/HDUQLQJ�6FLHQFHV
�����������ߙ����

*RYRUXQ��2OHV\D��DQG�%��.HLWK�3D\QHߝ��������(JRߚ'HSOHWLRQ�DQG�3UHMXGLFH�
6HSDUDWLQJ�$XWRPDWLF�DQG�&RQWUROOHG�&RPSRQHQWV��6ߞRFLDO�&RJQLWLRQ���
��������ߙ����

*UDQRYHWWHU��0DUN�6����PHULFDQ�-RXUQDO$�ߢ�7KH�6WUHQJWK�RI�:HDN�7LHVߡ����
RI�6RFLRORJ\�����������ߙ�����

*XQHO��0XUDW��%ULDQ�+DQG��DQG�9DXJKDQ�3UDLQߡ��������:ULWLQJ�IRU�/HDUQLQJ
LQ�6FLHQFH��$�6HFRQGDU\�$QDO\VLV�RI�6L[�6WXGLHVߢ��,QWHUQDWLRQDO�-RXUQDO�RI



6FLHQFH�DQG�0DWKHPDWLFV�(GXFDWLRQ����������ߙ����
+DJHQ��:ROIJDQJ��������'LH�5HDOLW¤W�GHU�0DVVHQPHGLHQ��5DGLR�%UHPHQ�LP
*HVSU¤FK�PLW�1LNODV�/XKPDQQ�
KWWS���ZZZ�ZKDJHQ�GH�JHVSUDHFKH�/XKPDQQ0DVVHQPHGLHQ�KWP�

+DOOLQ��'DQLHO�&��������:H�.HHS�$PHULFD�RQ�7RS�RI�WKH�:RUOG��7HOHYLVLRQ
-RXUQDOLVP�DQG�WKH�3XEOLF�6SKHUH��/RQGRQ��1HZ�<RUN��5RXWOHGJH�

+HDUQ��0DUVKD�'DYLV��7RP�%DUDQRZVNL��-DQLFH�%DUDQRZVNL��&ROOHHQ�'R\OH�
0DWWKHZ�6PLWK��/LOOLDQ�6��/LQ��DQG�.HQ�5HVQLFRZ�����QYLURQPHQWDO)ߡ���
,QIOXHQFHV�RQ�'LHWDU\�%HKDYLRU�DPRQJ�&KLOGUHQ��$YDLODELOLW\�DQG
$FFHVVLELOLW\�RI�)UXLWV�DQG�9HJHWDEOHV�(QDEOH�&RQVXPSWLRQߢ��-RXUQDO�RI
+HDOWK�(GXFDWLRQ�����������ߙ���

+ROOLHU��'HQLV1ߡ��������RWHV��RQ�WKH�,QGH[�&DUG��2ߢ�FWREHU������$SULO��ߙ���
���

,Q]OLFKW��0���/��0F.D\��DQG�-��$URQVRQ6ߡ��������WLJPD�DV�(JR�'HSOHWLRQ�
+RZ�%HLQJ�WKH�7DUJHW�RI�3UHMXGLFH�$IIHFWV�6HOI�&RQWURO��3ߢV\FKRORJLFDO
6FLHQFH����������ߙ�����

-DPHV��:LOOLDP��������7KH�3ULQFLSOHV�RI�3V\FKRORJ\��1HZ�<RUN��+��+ROW�DQG
&RPSDQ\�

-DQJ��<RRQKHH��-RKQ�7��:L[WHG��'LDQH�3HFKHU��5HQ©�=HHOHQEHUJ��DQG�'DYLG
(��+XEHUߡ��������'HFRPSRVLQJ�WKH�,QWHUDFWLRQ�%HWZHHQ�5HWHQWLRQ�,QWHUYDO
DQG�6WXG\�7HVW�3UDFWLFH��7KH�5ROH�RI�5HWULHYDELOLW\�7ߢ�KH�4XDUWHUO\
-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\�������������ߙ��

-L��0LQG\�)���DQG�:HQG\�:RRG3ߡ��������XUFKDVH�DQG�&RQVXPSWLRQ�+DELWV�
1RW�1HFHVVDULO\�:KDW�<RX�,QWHQGߢ��-RXUQDO�RI�&RQVXPHU�3V\FKRORJ\���
�������ߙ����

-RE��9���&��6��'ZHFN��DQG�*��0��:DOWRQߡ��������(JR�'HSOHWLRQߙ��,V�,W�$OO�LQ
<RXU�+HDG"�,PSOLFLW�7KHRULHV�$ERXW�:LOOSRZHU�$IIHFW�6HOI�5HJXODWLRQߢ�
3V\FKRORJLFDO�6FLHQFH����������ߙ�������

-RKQVRQ��6WHYHQ��������:KHUH�*RRG�,GHDV�&RPH�IURP��7KH�1DWXUDO�+LVWRU\
RI�,QQRYDWLRQ�����SDSHUEDFN�HG��1HZ�<RUN��5LYHUKHDG�%RRNV�

.DKQHPDQ��'DQLHO��������7KLQNLQJ��)DVW�DQG�6ORZ��5HSULQW�HGLWLRQ��1HZ
<RUN��)DUUDU��6WUDXV�DQG�*LURX[�



.DQW��,PPDQXHOߡ��������:KDW�LV�(QOLJKWHQPHQW"�7ߢUDQVODWHG�E\�0DU\�&�
6PLWK��������KWWS���ZZZ�FROXPELD�HGX�DFLV�HWV�&&5($'�HWVFF�NDQW�KWPO�

.DUSLFNH��-HIIUH\�'���$QGUHZ�&��%XWOHU��DQG�+HQU\�/��5RHGLJHU�,,,�������
�0HWDFRJQLWLYH�6WUDWHJLHV�LQ�6WXGHQW�/HDUQLQJߡ�'R�6WXGHQWV�3UDFWLVH
5HWULHYDO�:KHQ�7KH\�6WXG\�RQ�7KHLU�2ZQ"�0ߢHPRU\����������ߙ�����

.RUQHOO��1DWH��DQG�5REHUW�$��%MRUNߡ��������/HDUQLQJ�&RQFHSWV�DQG
&DWHJRULHV��,V�6SDFLQJ�WKHߝ�(QHP\�RI�,QGXFWLRQ�3ߢ"ߞV\FKRORJLFDO�6FLHQFH
��������ߙ������

.UXJHU��-XVWLQ��DQG�'DYLG�'XQQLQJ�������8QVNLOOHG�DQG�8QDZDUH�RI�,Wߝ��
+RZ�'LIILFXOWLHV�LQ�5HFRJQL]LQJ�2QHߞV�2ZQ�,QFRPSHWHQFH�/HDG�WR
,QIODWHG�6HOI�$VVHVVPHQWVߞ��-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\
����������ߙ�����

.UXVH��2WWR��������.HLQH�$QJVW�YRU�GHP�OHHUHQ�%ODWW��RKQH�6FKUHLEEORFNDGHQ
GXUFKV�6WXGLXP��)UDQNIXUW�0DLQ��&DPSXV�

/DQJHU��(��-���DQG�-��5RGLQ����7KH�(IIHFWV�RI�&KRLFH�DQG�(QKDQFHGߡ����
3HUVRQDO�5HVSRQVLELOLW\�IRU�WKH�$JHG��$�)LHOG�([SHULPHQW�LQ�DQ
,QVWLWXWLRQDO�6HWWLQJߢ��-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\��������
���ߙ���

/DWRXU��%UXQR��DQG�6WHYH�:RROJDU��������/DERUDWRU\�/LIH��7KH�6RFLDO
&RQVWUXFWLRQ�RI�6FLHQWLILF�)DFWV��%HYHUO\�+LOOV��6DJH�3XEOLFDWLRQV�

/HYLQ��0DU\�(���DQG�-RHO�5��/HYLQ������6FLHQWLILF�0QHPRQRPLHVߡ���
0HWKRGV�IRU�0D[LPL]LQJ�0RUH�7KDQ�0HPRU\ߢ��$PHULFDQ�(GXFDWLRQDO
5HVHDUFK�-RXUQDO�����������ߙ����

/HYLQVRQ��0DUF��������7KH�%R[��+RZ�WKH�6KLSSLQJ�&RQWDLQHU�0DGH�WKH
:RUOG�6PDOOHU�DQG�WKH�:RUOG�(FRQRP\�%LJJHU��3ULQFHWRQ��1�-��3ULQFHWRQ
8QLYHUVLW\�3UHVV�

/HY\��1HLO1ߡ��������HXURHWKLFV�DQG�WKH�([WHQGHG�0LQGߢ��,Q�-XG\�,OOHV�DQG�%�
-��6DKDNLDQ��(G����2[IRUG�+DQGERRN�RI�1HXURHWKLFVߙ���������2[IRUG
8QLYHUVLW\�3UHVV�

/LFKWHU��6��5REHUW$�3ߡ��������ODJXH�RQ�%RWK�3DUWLHV�6XEVWDQFH�DQG�)DLUQHVV
LQ�79�(OHFWLRQ�1HZV��7ߢKH�+DUYDUG�,QWHUQDWLRQDO�-RXUQDO�RI�3UHVV�3ROLWLFV
���������ߙ��



/RHZHQVWHLQ��-HIIUH\����������+RZ�2QHߞV�+RRN�,V�%DLWHG�0DWWHUV�IRU
&DWFKLQJ�DQ�$QDORJ\��,Q�%��+��5RVV��(G����7KH�3V\FKRORJ\�RI�/DUQLQJ�DQG
0RWLYDWLRQ��$GYDQFHV�LQ�5HVHDUFK�DQG�7KHRU\������PVWHUGDP$�����ߙ
$FDGHPLF�3UHVV�

/RQND��.LUVWLߡ��������+HOSLQJ�'RFWRUDO�6WXGHQWV�WR�)LQLVK�7KHLU�7KHVHVߢ��,Q
7HDFKLQJ�$FDGHPLF�:ULWLQJ�LQ�(XURSHDQ�+LJKHU�(GXFDWLRQ��HGLWHG�E\
/HQQDUW�%M¶UN��*HUG�%U¤XHU��/RWWH�5LHQHFNHU��DQG�3HWHU�6WUD\�-¶UJHQVHQ�
�����6WXGLHV�LQ�:ULWLQJ�����6SULQJHU�1HWKHUODQGVߙ���

/XKPDQQ��1LNODV�����RPPXQLNDWLRQ�PLW�=HWWHON¤VWHQ��(LQ.ߡ���
(UIDKUXQJVEHULFKWߢ��,Q�8QLYHUVLW¤W�DOV�0LOLHX��.OHLQH�6FKULIWHQ���HGLWHG�E\
$QGU©�.LHVHUOLQJߙ��������%LHOHIHOG��+DX[�

����ߚߚߚ����'LH�*HVHOOVFKDIW�GHU�*HVHOOVFKDIW��)UDQNIXUW�DP�0DLQ�
6XKUNDPS�

�UDQNIXUW�DP�0DLQ(����ߙ�����Q�6KRUW�&XWV,�ߢ�HVHQ�/HUQHQ/ߡ��������ߚߚߚ
=ZHLWDXVHQGHLQV�

/XKPDQQ��1LNODV��'LUN�%DHFNHU��DQG�*HRUJ�6WDQLW]HN��������$UFKLPHGHV�XQG
ZLU��,QWHUYLHZV��%HUOLQ��0HUYH�

/XULMD��$OHNVDQGU�5RPDQRYLÍ��������7KH�0LQG�RI�D�0QHPRQLVW��$�/LWWOH
%RRN�DERXW�D�9DVW�0HPRU\��&DPEULGJH�0$��+DUYDUG�8QLYHUVLW\�3UHVV�

0DF/HRG��&ROLQ�07ߡ��������KH�&RQFHSW�RI�,QKLELWLRQ�LQ�&RJQLWLRQߢ��,Q
,QKLELWLRQ�LQ�&RJQLWLRQ��HGLWHG�E\�'DYLG�6��*RUIHLQ�DQG�&ROLQ�0�
0DF/HRGߙ�������:DVKLQJWRQ��$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ�

0DQJHO��0DUF��DQG�)UDQFLVFR�-��6DPDQLHJR����V�:RUNߞEUDKDP�:DOG$ߡ����
RQ�$LUFUDIW�6XUYLYDELOLW\ߢ��-RXUQDO�RI�WKH�$PHULFDQ�6WDWLVWLFDO�$VVRFLDWLRQ
����������������ߙ

0DQNWHORZ��.��,���DQG�.HQQHWK�-��:�&UDLN���(G��7ߡ��������KH�+LVWRU\�RI
0HQWDO�0RGHOVߢ��,Q�3V\FKRORJ\�RI�5HDVRQLQJ��7KHRUHWLFDO�DQG�+LVWRULFDO
3HUVSHFWLYHV������3������1HZ�<RUNߙV\FKRORJ\�3UHVV�

0DUNPDQ��.��'���0��-��/LQGEHUJ��/��-��.UD\��DQG�$��'��*DOLQVN\�������
PSOLFDWLRQV�RI�&RXQWHUIDFWXDO�6WUXFWXUH�IRU�&UHDWLYH�*HQHUDWLRQ�DQG,ߡ
$QDO\WLFDO�3UREOHP�6ROYLQJ�3ߢ�HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\�%XOOHWLQ
����������ߙ����



0DUPRW��0��*���+��%RVPD��+��+HPLQJZD\��(��%UXQQHU��DQG�6��6WDQVIHOG�
���RQWULEXWLRQ�RI�-RE�&RQWURO�DQG�2WKHU�5LVN�)DFWRUV�WR�6RFLDO&ߡ���
9DULDWLRQV�LQ�&RURQDU\�+HDUW�'LVHDVH�,QFLGHQFHߢ��/DQFHW������������ߙ����
���

0DUPRW��0LFKDHO�*6ߡ��������WDWXV�6\QGURPH��$�&KDOOHQJH�WR�0HGLFLQHߢ�
-$0$������������ߙ�����

0DVORZ��$EUDKDP�+��������7KH�3V\FKRORJ\�RI�6FLHQFH��&KDSHO�+LOO��1&�
0DXULFH�%DVVHWW�

0DWD��-���7RGG��3��0���/LSSNH��6��������:KHQ�:HLJKW�0DQDJHPHQW�/DVWV�
/RZHU�3HUFHLYHG�5XOH�&RPSOH[LW\�,QFUHDVHV�$GKHUHQFH��$SSHWLWH��������
���ߙ��

0F'DQLHO��0DUN�$���DQG�&DURO�0��'RQQHOO\�����\HDUQLQJ�ZLWK�$QDORJ/ߡ���
DQG�(ODERUDWLYH�,QWHUURJDWLRQߢ��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\��������
��ߙ����

0F0DWK��5REHUW�0���DQG�7KRP�)RUEHV��������:KDW�:HUH�7KH\�7KLQNLQJ"
1HZ�<RUN��&URZQ�%XVLQHVV�

0LOOHU��*HRUJH�$�����7KH�PDJLFDO�QXPEHU�VHYHQ��SOXV�RU�PLQXV�WZRߡ����
VRPH�OLPLWV�RQ�RXU�FDSDFLW\�IRU�SURFHVVLQJ�LQIRUPDWLRQ�3ߢ�V\FKRORJLFDO
5HYLHZ���������ߙ�����

0ROOHU��$��&ߡ��������&KRLFH�DQG�(JR�'HSOHWLRQ��7KH�0RGHUDWLQJ�5ROH�RI
$XWRQRP\��3ߢHUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\�%XOOHWLQ�����������ߙ�����

0XHOOHU��3��$���DQG�'��0��2SSHQKHLPHU7ߡ��������KH�3HQ�,V�0LJKWLHU�7KDQ�WKH
.H\ERDUG��$GYDQWDJHV�RI�/RQJKDQG�2YHU�/DSWRS�1RWH�7DNLQJߢ�
3V\FKRORJLFDO�6FLHQFH����������������ߙ

0XOODLQDWKDQ��6HQGKLO��DQG�(OGDU�6KDILU��������6FDUFLW\��:K\�+DYLQJ�7RR
/LWWOH�0HDQV�6R�0XFK��/RQGRQ��3HQJXLQ�8.�

0XOOHQ��%ULDQ��&UDLJ�-RKQVRQ��DQG�(GXDUGR�6DODV�����3URGXFWLYLW\�/RVVߡ���
LQ�%UDLQVWRUPLQJ�*URXSV��$�0HWD�$QDO\WLF�,QWHJUDWLRQߢ��%DVLF�DQG
$SSOLHG�6RFLDO�3V\FKRORJ\�����������ߙ��

0XQJHU��&KDUOHV�����HVVRQ�RQ�(OHPHQWDU\��:RUOGO\�:LVGRP�DV�LW/�$ߡ���
5HODWHV�WR�,QYHVWPHQW�0DQDJHPHQW�	�%XVLQHVV�6ߢ�SHHFK�JLYHQ�DW�86&
%XVLQHVV�6FKRRO�



0XUDYHQ��0DUN��'LDQQH�0��7LFH��DQG�5R\�)��%DXPHLVWHU������6HOIߡ���
&RQWURO�DV�D�/LPLWHG�5HVRXUFH��5HJXODWRU\�'HSOHWLRQ�3DWWHUQVߢ��-RXUQDO�RI
3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\����������ߙ�����

1DVVHKL��$UPLQ��������'LH�OHW]WH�6WXQGH�GHU�:DKUKHLW��:DUXP�UHFKWV�XQG
OLQNV�NHLQH�$OWHUQDWLYHQ�PHKU�VLQG�XQG�*HVHOOVFKDIW�JDQ]�DQGHUV
EHVFKULHEHQ�ZHUGHQ�PXVV��+DPEXUJ��0XUPDQQ�

1HDO��'DYLG�7���:HQG\�:RRG��-HQQLIHU�6��/DEUHFTXH��DQG�3KLOOLSSD�/DOO\�
RZ�'R�+DELWV�*XLGH�%HKDYLRU"�3HUFHLYHG�DQG�$FWXDO�7ULJJHUV�RI+ߡ������
+DELWV�LQ�'DLO\�/LIHߢ��-RXUQDO�RI�([SHULPHQWDO�6RFLDO�3V\FKRORJ\��������
���ߙ���

1HZPDQ��-RVHSK��:LOOLDP�7��:ROII�DQG�(OLRW�7��+HDUVW�����7KH�)HDWXUHߡ����
3RVLWLYH�(IIHFW�LQ�$GXOW�+XPDQ�6XEMHFWVߢ��-RXUQDO�RI�([SHULPHQWDO
3V\FKRORJ\��+XPDQ�/HDUQLQJ�DQG�0HPRU\����������ߙ����

1LFNHUVRQ��5D\PRQG�6������$�8�RQILUPDWLRQ�%LDV&ߡ���ELTXLWRXV
3KHQRPHQRQ�LQ�0DQ\�*XLVHV�5ߢ�HYLHZ�RI�*HQHUDO�3V\FKRORJ\�������ߙ����
����

2SKLU��(\DO��&OLIIRUG�1DVV�DQG�$QWKRQ\�'��:DJQHU������RJQLWLYH&ߡ��
&RQWURO�LQ�0HGLD�0XOWLWDVNHUV�3ߢ�URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI
6FLHQFHV�������������ߙ������

2SSHQKHLPHU��'DQLHO�0ߡ��������&RQVHTXHQFHV�RI�(UXGLWH�9HUQDFXODU
8WLOL]HG�,UUHVSHFWLYH�RI�1HFHVVLW\��3UREOHPV�ZLWK�8VLQJ�/RQJ�:RUGV
1HHGOHVVO\ߢ��$SSOLHG�&RJQLWLYH�3V\FKRORJ\���������������ߙ

3DLQWHU��-DPHV�(��%ULDQ�:DQVLQN��DQG�-XOLH�%��+LHJJHONHߡ��������+RZ
9LVLELOLW\�DQG�&RQYHQLHQFH�,QIOXHQFH�&DQG\�&RQVXPSWLRQߢ��$SSHWLWH���
�������ߙ����

3DUNLQVRQ��1RUWKFRWH�&��������3DUNLQVRQCV�/DZ�DQG�2WKHU�6WXGLHV�RI
$GPLQLVWUDWLRQ��&DPEULGJH���0DVVDFKXVHWWV��7KH�5LYHUVLGH�3UHVV�

3HWHUV��6LE\OOH��DQG�0DUWLQ�-¶UJ�6FK¤IHUߡ��������,QWHOOHNWXHOOH�$QVFKDXXQJ��
XQP¶JOLFKH�(YLGHQ]ߢ��,Q�,QWHOOHNWXHOOH�$QVFKDXXQJ��)LJXUDWLRQHQ�YRQ
(YLGHQ]�]ZLVFKHQ�.XQVW�XQG�:LVVHQ��HGLWHG�E\�6LE\OOH�3HWHUV�DQG�0DUWLQ
-¶UJ�6FK¤IHU����LHOHIHOG%����ߙ

3KDP��/LHQ�%���DQG�6KHOOH\�(��7D\ORU�������URP�7KRXJKW�WR�$FWLRQ(ߡ��



(IIHFWV�RI�3URFHVV�9HUVXV�2XWFRPH�%DVHG�0HQWDO�6LPXODWLRQV�RQ
3HUIRUPDQFH�3ߢ�HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\�%XOOHWLQ�����������ߙ����

4XLOOHU�&RXFK��$UWKXU��������2Q�WKH�$UW�RI�:ULWLQJ��0LQHROD��1<��'RYHU
3XEOLFDWLRQV�

5DVVLQ��(ULF�*��&5ߡ��������HGXFLQJ�WKH�)HDWXUH�3RVLWLYH�(IIHFW�E\�$OHUWLQJ
3HRSOH�WR�,WV�([LVWHQFHߢ��/HDUQLQJ�	�%HKDYLRU�����������ߙ����

5DWH\��-RKQ�-��������6SDUN��7KH�5HYROXWLRQDU\�1HZ�6FLHQFH�RI�([HUFLVH�DQG
WKH�%UDLQ��1HZ�<RUN��/LWWOH��%URZQ�	�&RPSDQ\�

5HHYH��-RKQPDUVKDOO������K\�7HDFKHUV�$GRSW�D�&RQWUROOLQJ�0RWLYDWLQJ:ߡ��
6W\OH�7RZDUG�6WXGHQWV�DQG�+RZ�7KH\�&DQ�%HFRPH�0RUH�$XWRQRP\
6XSSRUWLYHߢ��(GXFDWLRQDO�3V\FKRORJLVW���������������ߙ

5HHYH��-RKQPDUVKDOO��DQG�+\XQJVKLP�-DQJߡ��������:KDW�7HDFKHUV�6D\�DQG
'R�WR�6XSSRUW�6WXGHQWVߞ�$XWRQRP\�GXULQJ�D�/HDUQLQJ�$FWLYLW\ߢ��-RXUQDO�RI
(GXFDWLRQDO�3V\FKRORJ\���������������ߙ

5KHLQEHUJHU��+DQV�-¶UJ��������7RZDUG�D�+LVWRU\�RI�(SLVWHPLF�7KLQJV�
6\QWKHVL]LQJ�3URWHLQV�LQ�WKH�7HVW�7XEH��6WDQIRUG��&DOLI��6WDQIRUG
8QLYHUVLW\�3UHVV�

5LFNKHLW��*HUW��DQG�&��6LFKHOVFKPLGW�������6�0HQWDO�0RGHOVߡ��RPH�$QVZHUV�
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&KLFDJR�3UHVV�

6LQJHU��5���'��6��'RZQV��/��%RXFKDUG��DQG�'��GH�OD�3HQD7ߡ��������KH
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1HHGV��DQG�*UDWLILFDWLRQVߢ��-RXUQDO�RI�&RPPXQLFDWLRQ���������������ߙ�
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>��@����8QIRUWXQDWHO\�PRVW�RI�LW�LV�LQ�*HUPDQ��KWWS���ZZZ�XQL�ELHOHIHOG�GH�VR]�OXKPDQQ�DUFKLY�
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