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3UR[HPLFV��

E\�(GZDUG�7��+DOO�

:(67(51� 0$1� KDV�FRQFHSWXDOL]HG�VSDFH�LQ�PDQ\�ZD\V��
UDQJLQJ�IURP�%RJDUGXV
��������������VRFLDO�VSDFH�DQG�
6RURNLQ
V��������VRFLRFXOWXUDO�VSDFH�WR�/HZLQ
V��������
WRSRORJLHV��&KDSSOH�DQG�&RRQ��������DQG�+DOORZHOO�
�������WUHDWHG�GLVWDQFH�WHFKQLFDOO\�ZKHQ�WKH\�GHVFULE��
HG�KRZ�LW�LV�PHDVXUHG�LQ�GLIIHUHQW�FXOWXUHV���-DPPHU�
�������KDV�GHDOW�ZLWK�WKH�FRQFHSWV�RI�VSDFH��LQFOXGLQJ�
WKHLU�KLVWRULFDO�XQGHUSLQQLQJV��LQ�SK\VLFV��3UR[HPLFV���
WKH�VWXG\�RI�PDQ
V�SHUFHSWLRQ�DQG�XVH�RI�VSDFH��SHU��
WDLQV�WR�QRQH�RI�WKHVH�GLUHFWO\��,V�LV�PXFK�FORVHU��LQ��
VWHDG��WR�WKH�EHKDYLRUDO�FRPSOH[�RI�DFWLYLWLHV�DQG�WKHLU�
GHULYDWLYHV�NQRZQ�WR�WKH�HWKRORJLVWV�DV�WHUULWRULDOLW\��
,W�GHDOV�SULPDULO\�ZLWK�RXW�RI�DZDUHQHVV�GLVWDQFH�VHW��
WLQJ���DQG�RZHV�PXFK�WR�WKH�ZRUN�RI�6DSLU��������DQG�
:KRUI���������
%HFDXVH�RI�P\�FRPPXQLFDWLRQV�ELDV��WKH�VXE��

MHFWV�RI�SUR[HPLF�UHVHDUFK�KDYH�JHQHUDOO\�EHHQ�PHP��
EHUV�RI�P\�RZQ�FXOWXUH��/LNH�%DWHVRQ���������,�KDYH�
OHDUQHG�WR�GHSHQG�PRUH�RQ�ZKDW�SHRSOH�GR�WKDQ�ZKDW�
WKH\�VD\�LQ�UHVSRQVH�WR�D�GLUHFW�TXHVWLRQ��WR�SD\�FORVH�
DWWHQWLRQ�WR�WKDW�ZKLFK�FDQQRW�EH�FRQVFLRXVO\�PDQLSX��
ODWHG��DQG�WR�ORRN�IRU�SDWWHUQV�UDWKHU�WKDQ�FRQWHQW�
�+DOO� �������+RZHYHU��H[FHSW�LQ�D�IHZ�H[FHSWLRQDO�
LQVWDQFHV��,�KDYH�QHYHU�EHHQ�DEOH�WR�EH�UHDOO\�FHUWDLQ�

RI�WKH�FRUUHFWQHVV�RI�P\�RZQ�LQWHUSUHWDWLRQV�RI�REVHUY��
HG�EHKDYLRU�LQ�RWKHU�FXOWXUHV��,Q� LQWHUSUHWLQJ�WKH�
DFWLRQV�RI�SHRSOH�LQ�RWKHU�FXOWXUHV��WKH�RQO\�WKLQJ�
DERXW�ZKLFK�,� DP�UHDVRQDEO\�FHUWDLQ�LV�P\�RZQ�
IOHHWLQJ�UHVSRQVHV��:RUNLQJ�LQ�D�GHWDLOHG�ZD\�RQ�WKH�
PLFUR�FXOWXUDO�OHYHO��+DOO�����������DQG�RQO\�ZKHUH�LW�
ZDV�SRVVLEOH�WR�GHWHFW�UHVSRQVHV�RQ�WKH��DIIHFWLYH��DV�
ZHOO�DV�WKH�EHKDYLRUDO��OHYHO�KDV�PRWLYDWHG�PH�WR�FRQ��
FHQWUDWH�RQ�P\�RZQ�FXOWXUH�DV�LW�KDV�EHHQ�UHYHDOHG�
DJDLQVW�WKH�FRQWUDVWLQJ�EDFNGURS�RI�RWKHU�FXOWXUHV��,Q�
WKLV�VHQVH��,�DP�LQ�DJUHHPHQW�ZLWK�/8YL�6WUDXVV������E��
ZKHQ�KH�VSHDNV�RI�WKH�DQWKURSRORJ\�RI�WKH�IXWXUH�DV�D�
VFLHQFH�LQ�ZKLFK�SHRSOH�VWXG\�WKHPVHOYHV��0\�DSSURDFK�
KDV�EHHQ�WR�XVH�P\VHOI�DQG�RWKHUV�DV�PHDVXULQJ�GHYLFHV�
�RU��FRQWUROV���LI�\RX�OLNH��DW�WKRVH�WLPHV�ZKHQ�ZH�
KDYH�EHHQ�VXEMHFWHG�WR�FRQWUDVWLQJ�FXOWXUDO�HQYLURQ��
PHQWV��7KLV�ODVW�LV�LPSRUWDQW��IRU�RQH�FDQ�EH�QR�PRUH�

(':$5'�7��+$//�LV�D�3URIHVVRU�RI�$QWKURSRORJ\�LQ�WKH�&ROOHJH�
RI�$UWV�DQG�6FLHQFHV�DQG�D�3URIHVVRU�RI�2UJDQL]DWLRQ�7KHRU\�
LQ�WKH�6FKRRO�RI�%XVLQHVV�DW�1RUWKZHVWHUQ�8QLYHUVLW\��+H�LV�
DOVR�FXUUHQWO\�D�FRQVXOWDQW�WR�JRYHUQPHQW��SULYDWH�IRXQGDWLRQV��
DQG�EXVLQHVV��3UHYLRXVO\�KH�VHUYHG�DV�'LUHFWRU�RI�WKH�8QLWHG�
6WDWHV�6WDWH�'HSDUWPHQW
V�3RLQW�,9�7UDLQLQJ�SURJUDP��
(GXFDWHG�DW�WKH�8QLYHUVLW\�RI�'HQYHU��$�%���DQG�&ROXPELD�

8QLYHUVLW\��3K�'����+DOO�KDV�WDXJKW�DW�WKH�8QLYHUVLW\�RI�'HQYHU��
%HQQLQJWRQ�&ROOHJH��+DUYDUG�%XVLQHVV�6FKRRO��DQG�,OOLQRLV�
,QVWLWXWH�RI�7HFKQRORJ\��+H�KDV�GRQH�ILHOG�ZRUN�LQ�0LFURQHVLD��
+LV�PRVW�UHFHQW�UHVHDUFK�GHDOV�ZLWK�WKH�TXHVWLRQ�RI�KRZ�VSDFH�
LV�SHUFHLYHG�LQ�WKH�8QLWHG�6WDWHV�DQG�DEURDG��+LV�SXEOLFDWLRQV�
LQFOXGH�7KH�6LOHQW�/DQJXDJH��7KH�+LGGHQ�'LPHQVLRQ��DQG�
QXPHURXV�DUWLFOHV�LQ�SURIHVVLRQDO�MRXUQDOV��
7KH�SUHVHQW�DUWLFOH��VROLFLWHG�E\�WKH�(GLWRU�RI�&855(17�$1��

7+5232/2*<��ZDV�VXEPLWWHG�RQ���[�����DQG�ZDV�VHQW�IRU�&$
�
WUHDWPHQW�WR����VFKRODUV��7KH�IROORZLQJ�UHVSRQGHG�ZLWK�ZULWWHQ�
FRPPHQWV��5D\�%LUGZKLVWHOO��%HUQKDUG�%RFN��3DXO�%RKDQQDQ��
5LFKDUG�'LHEROG��0DUVKDOO�'XUELQ��0XQUR�6��(GPRQGVRQ��-��/��
)LVFKHU��'HOO�+\PHV��6RORQ�7��.LPEDOO��)UDQN�/\QFK��:HVWRQ�
/D�%DUUH��'RQDOG�0DUVKDOO��-��(��0F&OHOODQ��*��%��0LOQHU��
+DUYH\�%��6DUOHV��*HRUJH�/��7UDJHU��DQG�$QGUHZ�3��9D\GD��
7KHLU�FRPPHQWV�DUH�SULQWHG�LQ�IXOO�DIWHU�WKH�DXWKRU
V�WH[W�DQG�
DUH�IROORZHG�E\�D�UHSO\�IURP�WKH�DXWKRU��

�� 7KH�UHVHDUFK�UHSRUWHG�RQ�LQ�WKLV�SDSHU�ZDV�VXSSRUWHG�E\�WKH�
1DWLRQDO�,QVWLWXWH�RI�0HQWDO�+HDOWK�DQG�WKH�:HQQHU�*UHQ�)RXQGD��
WLRQ�IRU�$QWKURSRORJLFDO�5HVHDUFK��
�� +DOORZHOO
V�LQWURGXFWLRQ�WR�KLV�&KDSWHU��� �&XOWXUDO�)DFWRUV�LQ�
6SDWLDO�2ULHQWD�LRQ��LV�SDUWLFXODUO\�UHOHYDQW�WR�VSDFH�SHUFHSWLRQ��
�� ,Q�WKH�FRXUVH�RI�WKH�GHYHORSPHQW�RI�SUR[HPLFV��WKH�ZRUN�ZDV�
VSRNHQ�RI�DV��VRFLDO�VSDFH�DV�ELR�FRPPXQLFDWLRQ���DQG��PLFUR�VSDFH�
LQ�LQWHUSHUVRQDO�HQFRXQWHUV���WKHVH�ZHUH�DFWXDOO\�DEEUHYLDWHG�WHFK��
QLFDO�GHVFULSWLRQV�LQ�ZKLFK�WKH�SURSHU�PHDQLQJV�RI�WKH�WHUPV�RI�
UHIHUHQFH�ZHUH�NQRZQ�RQO\�WR�D�IHZ�VSHFLDOLVWV��)XUWKHU��WKH�ZLGH�
VSUHDG�LQWHUHVW�LQ�DFWLYLWLHV�FRQQHFWHG�ZLWK�RXWHU�VSDFH�SURYLGHG�DQ�
LQFHQWLYH�WR�GLVWLQJXLVK�EHWZHHQ�P\�ZRUN�DQG�WKDW�RI�WKH�RXWHU��
VSDFH�VFLHQWLVWV��,�GHFLGHG�WR�LQYHQW�D�QHZ�WHUP�WKDW�ZRXOG�LQGLFDWH��
LQ�JHQHUDO��ZKDW�WKH�ILHOG�ZDV�DERXW��$PRQJ�WKH�WHUPV�,�FRQVLGHUHG�
ZHUH�KXPDQ�WRSRORJ\��FKDRORJ\��WKH�VWXG\�RI�HPSW\�VSDFH��RULRORJ\��
WKH�VWXG\�RI�ERXQGDULHV��FKRURORJ\��WKH�VWXG\�RI�RUJDQL]HG�VSDFH��,�
ILQDOO\�FKRVH��SUR[HPLFV��DV�WKH�PRVW�VXLWDEOH�IRU�WKDW�DXGLHQFH�
PRVW�OLNHO\�WR�HQFRXQWHU�WKH�WRSLF�LQ�WKH�QHDU�IXWXUH��
�� 7KH�IROORZLQJ�TXRWH��+DOO�������VSHDNV�WR�WKH�PDWWHU�RI�OHYHOV�
RI�DZDUHQHVV���$Q\�FXOWXUH�FKDUDFWHULVWLFDOO\�SURGXFHV�D�VLPXOWDQHRXV�
DUUD\�RI�SDWWHUQHG�EHKDYLRU�RQ�VHYHUDO�GLIIHUHQW�OHYHOV�RI�DZDUHQHVV��
,W�LV�WKHUHIRUH�LPSRUWDQW�WR�VSHFLI\�ZKLFK�OHYHOV�RI�DZDUHQHVV�RQH�LV�
GHVFULELQJ��
�8QOLNH�PXFK�RI�WKH�WUDGLWLRQDO�VXEMHFW�PDWWHU�RI�DQWKURSRORJLFDO�

REVHUYDWLRQ��SUR[HPLF�SDWWHUQV��RQFH�OHDUQHG��DUH�PDLQWDLQHG�ODUJHO\�
RXW�RI�FRQVFLRXV�DZDUHQHVV�DQG�WKXV�KDYH�WR�EH�LQYHVWLJDWHG�ZLWKRXW�
UHVRUW�WR�SURELQJ�WKH�FRQVFLRXV�PLQGV�RI�RQH
V�VXEMHFWV��'LUHFW�
TXHVWLRQLQJ�ZLOO�\LHOG�IHZ�LI�DQ\�VLJQLILFDQW�YDULDEOHV��DV�LW�ZLOO�ZLWK�
VXFK�WRSLFV�DV�NLQVKLS�DQG�KRXVH�W\SH��,Q�SUR[HPLFV�RQH�LV�GHDOLQJ�
ZLWK�SKHQRPHQD�DNLQ�WR�WRQH�RI�YRLFH��RU�HYHQ�VWUHVV�DQG�SLWFK�LQ�WKH�
(QJOLVK�ODQJXDJH��6LQFH�WKHVH�DUH�EXLOW�LQWR�WKH�ODQJXDJH��WKH\�DUH�
KDUG�IRU�WKH�VSHDNHU�WR�FRQVFLRXVO\�PDQLSXODWH���
$OVR�VHH�+DOO��������&KDS����� IRU�D�PRUH�FRPSOHWH�VWDWHPHQW�

FRQFHUQLQJ�OHYHOV�RI�DZDUHQHVV�UHODWLQJ�WR�FKDQJH��

9RO������1R��������$SULO�-XQH������ ���
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WKDQ�YDJXHO\�DZDUH�RI�RQH
V�RZQ�FXOWXUH�LQ�WKH�DEVHQFH�
RI�IDFH�WR�IDFH�HQFRXQWHUV�ZLWK�SHRSOH�RI�RWKHU�FXO��
WXUHV���

,� ILUVW�EHFDPH�DZDUH�RI�P\�RZQ�LQWHUHVW�LQ�PDQ
V�
XVH�RI�VSDFH�ZKHQ�,�ZDV�WUDLQLQJ�$PHULFDQV�IRU�VHUYLFH�
RYHUVHDV�DQG�GLVFRYHUHG�WKDW�WKH�ZD\�LQ�ZKLFK�ERWK�
WLPH�DQG�VSDFH�ZHUH�KDQGOHG�FRQVWLWXWHG�D� IRUP�RI�
FRPPXQLFDWLRQ�ZKLFK�ZDV�UHVSRQGHG�WR�DV�LI�LW�ZHUH�
EXLOW�LQWR�SHRSOH�DQG��WKHUHIRUH��XQLYHUVDOO\�YDOLG��,Q�
����D��,�ZURWH��

���� $PHULFDQV�RYHUVHDV�ZHUH�FRQIURQWHG�ZLWK�D� YDULHW\�RI�
GLIILFXOWLHV�EHFDXVH�RI�FXOWXUDO�GLIIHUHQFHV�LQ�WKH�KDQGOLQJ�
RI�VSDFH��3HRSOH�VWRRG��WRR�FORVH��GXULQJ�FRQYHUVDWLRQV��DQG�
ZKHQ�WKH�$PHULFDQV�EDFNHG�DZD\�WR�D�FRPIRUWDEOH�FRQYHU��
VDWLRQDO�GLVWDQFH��WKLV�ZDV�WDNHQ�WR�PHDQ�WKDW�$PHULFDQV�
ZHUH�FROG��DORRI��ZLWKGUDZQ��DQG�GLVWLQWHUHVWHG�LQ�WKH�
SHRSOH�RI�WKH�FRXQWU\���8�6�$��KRXVHZLYHV�PXWWHUHG�DERXW�
�ZDVWH�VSDFH��LQ�KRXVHV�LQ�WKH�0LGGOH�(DVW��,Q�(QJODQG��
$PHULFDQV�ZKR�ZHUH�XVHG�WR�QHLJKERUOLQHVV�ZHUH�KXUW�ZKHQ�
WKH\�GLVFRYHUHG�WKDW�WKHLU�QHLJKERUV�ZHUH�QR�PRUH�DFFHVVLEOH�
RU�IULHQGO\�WKDQ�RWKHU�SHRSOH��DQG�LQ�/DWLQ�$PHULFD��H[��
VXEXUEDQLWHV��DFFXVWRPHG�WR�XQIHQFHG�\DUGV��IRXQG�WKDW�
WKH�KLJK�ZDOOV�WKHUH�PDGH�WKHP�IHHO��VKXW�RXW���(YHQ�LQ�
*HUPDQ\��ZKHUH�VR�PDQ\�RI�P\�FRXQWU\PHQ�IHOW�DW�KRPH��
UDGLFDOO\�GLIIHUHQW�SDWWHUQV�LQ�WKH�XVH�RI�VSDFH�OHG�WR�XQ��
H[SHFWHG�WHQVLRQV��

,W� ZDV� TXLWH�REYLRXV�WKDW�WKHVH�DSSDUHQWO\�LQFRQ��
VHTXHQWLDO�GLIIHUHQFHV�LQ�VSDWLDO�EHKDYLRU�UHVXOWHG�LQ�
VLJQLILFDQW�PLVXQGHUVWDQGLQJ�DQG� LQWHQVLILHG�FXOWXUH�
VKRFN��RIWHQ�WR�WKH�SRLQW�RI�LOOQHVV��IRU�VRPH�PHPEHUV�
RI�WKH�$PHULFDQ�RYHUVHDV�FRORQLHV��([DPLQDWLRQ�RI�WKH�
YHU\�VWURQJ�DQG�GHHS�UHVSRQVHV�WR�VSDWLDO�FXHV�RQ�WKH�
SDUW�RI�RYHUVHDV�$PHULFDQV�KLJKOLJKWHG�PDQ\�RI�WKH�
SDWWHUQV�LPSOLFLW�LQ�WKH�8QLWHG�6WDWHV��7KHVH�REVHUYD��
WLRQV�GLUHFWHG�P\�WKLQNLQJ�WR�:KRUI��$V�,�KDYH�VWDWHG�
HOVHZKHUH���������

���� RQO\�WR�D� KDQGIXO�RI�SHRSOH�KDYH�WKH�LPSOLFDWLRQV�RI�
:KRUI
V�WKLQNLQJ�EHFRPH�DSSDUHQW��'LIILFXOW�WR�JUDVS��WKH\�
EHFRPH�VRPHZKDW�IULJKWHQLQJ�ZKHQ�JLYHQ�FDUHIXO�WKRXJKW��
7KH\�VWULNH�DW�WKH�URRW�RI�WKH�GRFWULQH�RI��IUHH�ZLOO���
EHFDXVH�WKH\�LQGLFDWH�WKDW�DOO�PHQ�DUH�FDSWLYHV�RI�WKH�
ODQJXDJH�WKH\�VSHDN���

,W�LV�P\�WKHVLV�WKDW�WKH�SULQFLSOHV�ODLG�GRZQ�E\�:KRUI�
DQG�KLV�IROORZHUV�LQ�UHODWLRQ�WR�ODQJXDJH�DSSO\�WR�DOO�
FXOWXUDOO\�SDWWHUQHG�EHKDYLRU��EXW�SDUWLFXODUO\�WR�WKRVH�
DVSHFWV�RI�FXOWXUH�ZKLFK�DUH�PRVW�RIWHQ�WDNHQ�IRU�
JUDQWHG�DQG�RSHUDWH�DV�6DSLU�������� VR�DSWO\�SXW�LW�
������� LQ�DFFRUGDQFH� ZLWK� DQ� HODERUDWH� DQG� VHFUHW�FRGH�

WKDW�LV�ZULWWHQ�QRZKHUH��NQRZQ�E\�QRQH��DQG�XQGHU��
VWRRG�E\�DOO�����,W�LV�WKLV�HODERUDWH�DQG�VHFUHW�FRGH�
WKDW�EHFRPHV�FRQIXVHG�ZLWK�ZKDW�LV�SRSXODUO\�FRQ��
FHLYHG�RI�DV�SKHQRPHQRORJLFDO�H[SHULHQFH��,W�KDV�ORQJ�
EHHQ�EHOLHYHG�WKDW�H[SHULHQFH�LV�ZKDW�PHQ�VKDUH�DQG�
WKDW�LW�LV�SRVVLEOH�WR�E\SDVV�ODQJXDJH�E\�UHIHUULQJ�EDFN�
WR�H[SHULHQFH�LQ�RUGHU�WR�UHDFK�DQRWKHU�KXPDQ�EHLQJ��
7KLV�LPSOLFLW��DQG�RIWHQ�H[SOLFLW��EHOLHI�FRQFHUQLQJ�
PDQ
V�UHODWLRQ�WR�H[SHULHQFH�LV�EDVHG�RQ�WKH�DVVXPSWLRQ�
WKDW�ZKHQ�WZR�KXPDQ�EHLQJV�DUH�VXEMHFWHG�WR�WKH�VDPH�
�H[SHULHQFH���YLUWXDOO\�WKH�VDPH�GDWD�LV�EHLQJ�IHG�
WR� WKH�WZR�QHUYRXV�V\VWHPV�DQG�WKH�WZR�EUDLQV�
UHVSRQG�VLPLODUO\��3UR[HPLF�UHVHDUFK�FDVWV�VHULRXV�
GRXEWV�RQ�WKH�YDOLGLW\�RI�WKLV�DVVXPSWLRQ��SDUWLFXODUO\�
ZKHQ�WKH�FXOWXUHV�DUH�GLIIHUHQW��3HRSOH�IURP�GLIIHUHQW�
FXOWXUHV�LQKDELW�GLIIHUHQW�VHQVRU\�ZRUOGV��VHH�+DOO�
������&KDSV�����������7KH\�QRW�RQO\�VWUXFWXUH�VSDFHV�
GLIIHUHQWO\��EXW�H[SHULHQFH�LW�GLIIHUHQWO\��EHFDXVH�WKH�
VHQVRULXP�LV�GLIIHUHQWO\��SURJUDPPHG����7KHUH�LV�D�
VHOHFWLYH�VFUHHQLQJ�RU�ILOWHULQJ�WKDW�DGPLWV�VRPH�W\SHV�
RI�GDWD�ZKLIH�UHMHFWLQJ�RWKHUV��6RPHWLPHV�WKLV�LV�DFFRP��
SOLVKHG�E\�LQGLYLGXDOV��WXQLQJ�RXW��RQH�RU�PRUH�RI�
WKH�VHQVHV�RU�D�SRUWLRQ�RI�SHUFHSWLRQ��2WKHUZLVH��LW�LV�
DFFRPSOLVKHG�E\�VFUHHQLQJ��ZKLFK�LV�RQH�RI�WKH�PDQ\�
LPSRUWDQW�IXQFWLRQV�SHUIRUPHG�E\�DUFKLWHFWXUH��

,I�WKH�VSDWLDO�H[SHULHQFH�LV�GLIIHUHQW�E\�YLUWXH�RI�
GLIIHUHQW�SDWWHUQLQJ�RI�WKH�VHQVHV�DQG�VHOHFWLYH�DWWHQ��
WLRQ�DQG�LQDWWHQWLRQ�WR�VSHFLILF�DVSHFWV�RI�WKH�HQYLURQ��
PHQW��LW�ZRXOG�IROORZ�ZKDW�FURZGV�RQH�SHRSOH�GRHV�
QRW�QHFHVVDULO\�FURZG�DQRWKHU��7KHUHIRUH��WKHUH�FDQ�
EH�QR�XQLYHUVDO�LQGH[�RI�FURZGLQJ��QR�NQRZQ�ZD\�RI�
PHDVXULQJ�FURZGLQJ�IRU�DOO�FXOWXUHV��,QVWHDG��ZKDW�RQH�
PXVW�DVN�LV���$UH�WKH�SHRSOH�LQYROYHG�EHLQJ�VWUHVVHG��
DQG��LI�VR��WR�ZKDW�GHJUHH��DQG�ZKDW�VHQVHV�DUH�LQYROY��
HG"��7R�DQVZHU�TXHVWLRQV�VXFK�DV�WKHVH�UHTXLUHV�VSHFLDO��
LVWV�IURP�PDQ\�GLVFLSOLQHV��LQFOXGLQJ�SDWKRORJ\��ELR��
FKHPLVWU\��H[SHULPHQWDO�SV\FKRORJ\��DQG�NLQHVLFV����
7KH�ZRUN�RI�*LEVRQ��������RQ�SHUFHSWLRQ�DQG�RI�.LO��
SDWULFN�DQG�RWKHUV��������LQ�WUDQVDFWLRQDO�SV\FKRORJ\�
KDYH�SURYLGHG�XVHIXO�OHDGV��

�� 7KH�SUREOHP�RI�VHOI�DZDUHQHVV�KDV�EHHQ�D� VWXPEOLQJ�EORFN�IRU�
SV\FKRORJLVWV��IRU�\HDUV��:H� UHDOO\�GR�QRW�NQRZ�E\�ZKDW�PHDQV�WKH�
EUDLQ�LQWHUSUHWV�WKH�GDWD�IHG�WR�LW�E\�WKH�VHQVHV��5HFHQWO\�WKHUH�KDV�
EHHQ�VRPH�SURJUHVV�LQ�VROYLQJ�WKLV�SUREOHP��7KH�VROXWLRQ�DSSHDUV�WR�
KLQJH�RQ�FRQWUDVWV�EXLOW�LQWR�WKH�UHFHSWRUV�UDWKHU�WKDQ�VLPSOH�VWLPXOD��
WLRKL�OHDGLQJ�WR�D�VSHFLILF�UHVSRQVH��0F&XOORFK��������
�� 2QH�FDQ�QHYHU�EH�VXUH�LQLWLDOO\�RI�WKH�WUXH�VLJQLILFDQFH�RI�WKLV�
VRUW�RI�EHKDYLRU��2QH� OHDUQV�ZLWK�WLPH�WR�SD\�DWWHQWLRQ�WR�FDVXDO�
UHPDUNV�HQJHQGHUHG�E\�WKH�RULJLQDO�UHVSRQVH��,QVWHDG�RI�VD\LQJ�WKDW�
D�SDUWLFXODU�$PHULFDQ�ZDV�FRRO��DORRI��RU�GLVWDQW��DQ�$UDE�VXEMHFW�
UHPDUNHG���:KDW
V�WKH�PDWWHU"�'RHV�KH�WKLQN�,�VPHOO�EDG"��,Q�WKLV�
LQVWDQFH��WKH�UHIHUHQFH�WR�ROIDFWLRQ�SURYLGHG�DQ� LPSRUWDQW�FOXH�WR�
$UDE�GLVWDQFH�VHWWLQJ�PHFKDQLVPV��
�� %\�VWUHVVLQJ�WKH�LPSRUWDQFH�RI�:KRUI
V�REVHUYDWLRQV��,� GR�QRW�
PHDQ�WR�LPSO\�WKDW�WKHUH�LV�QR�H[WHUQDO�UHDOLW\�WR�EH�GLVFRYHUHG��QRU�
GR�,�WKLQN�WKDW�:KRUI�EHOLHYHG�WKLV��7KH�UHDOLW\�FDQ�UHPDLQ�FRQVWDQW��
EXW�ZKDW�GLIIHUHQW�RUJDQLVPV�SHUFHLYH�LV� GHWHUPLQHG�ODUJHO\�E\�
�ZKDW�WKH\�LQWHQG�WR�GR�DERXW�LW���LQ�WKH�ZRUGV�RI�D�FROOHDJXH��

�� %\��DOO��RQH�DVVXPHV�WKDW�6DSLU�PHDQW�WKH�PHPEHUV�RI�D�JLYHQ�
HWKQLF�FRPPXQLW\��
�� 7KH�SUHFLVH�PHWKRGV�FDQ�RQO\�EH�VXUPLVHG�E\�ZKLFK�WKH�\RXQJ�
DUH�WDXJKW�WR�VHOHFWLYHO\�DWWHQG�VRPH�WKLQJV�ZKLOH�GLVUHJDUGLQJ�RWKHUV�
DQG�WR�IDYRU�RQH�VHQVH�FKDQQHO�ZKLOH�VXSSUHVVLQJ�DQRWKHU��,W�LV�UHDVRQ��
DEOH�WR�DVVXPH��KRZHYHU��WKDW�FXOWXUH�SURYLGHV�D�SDWWHUQ��DPRQJ�RWKHU�
WKLQJV��IRU�D�UDWKHU�HODERUDWH�DQG�H[WUDRUGLQDULO\�GHWDLOHG��EXW�OHVV�
FRQWULYHG��6NLQQHULDQ�������� UHLQIRUFHPHQW�VFKHGXOH�LQ�ZKLFK�
LQGLYLGXDO�UHLQIRUFHPHQWV�DUH�RI�VXFK�VKRUW�GXUDWLRQ�WKDW�WKH\�DUH�
QRW�RUGLQDULO\�LVRODWHG�RXW�RI�WKH�FRQWH[W�LQ�ZKLFK�WKH\�RFFXU��7KH�
ZRUN�RI�&RQGRQ��������DQG�RWKHUV�KDV�GHPRQVWUDWHG�WKH�H[WUD��
RUGLQDU\�GHJUHH�WR�ZKLFK�SHRSOH�DUH�FDSDEOH�RI�UHVSRQGLQJ�WR�HDFK�
RWKHU�DQG�FRRUGLQDWLQJ�WKHLU�EHKDYLRU�GXULQJ�FRQYHUVDWLRQV��)UDPH��
E\�IUDPH�H[DPLQDWLRQ�RI�PRYLHV�WDNHQ�DW����DQG����IUDPHV�SHU�
VHFRQG�DQG�VWXG\�RI�VLPXOWDQHRXV�HOHFWURHQFHSKDORJUDPV�UHYHDOV�
RUJDQL]HG��FRKHUHQW��V\QFKURQRXV�EHKDYLRU�WKDW�LV�QRW�QRUPDOO\�
REVHUYDEOH�ZLWKRXW�WKH�DLG�RI�KLJK�VSHHG�FDPHUDV��2QH�FDQ�SXW�IRUWK�
WKH�VXJJHVWLRQ��LQ�WKHVH�WHUPV��WKDW�SRVLWLYH�DQG�QHJDWLYH�UHLQIRUFHPHQW�
FDQ�DQG�GRHV�RFFXU�VXEOLPLQDOO\��
��� 7KH�UHODWLRQVKLS�RI�SUR[HPLFV�WR�NLQHVLFV��%LUGZKLVWHOO�������
+D\HV�������DQG�&RQGRQ�������KDV�EHHQ�WUHDWHG�HOVHZKHUH��+DOO�
����E���%DVLFDOO\��DQG�LQ�WKH�VLPSOHVW�SRVVLEOH�WHUPV��SUR[HPLFV�LV�
QRW�SULPDULO\�FRQFHUQHG�ZLWK�WKH�REVHUYDWLRQ�DQG�UHFRUGLQJ�RI�WKH�
GHWDLOV�RI�JHVWXUHV�DQG�ERG\�PRYHPHQWV��3UR[HPLFV�GHDOV�ZLWK�
DUFKLWHFWXUH��IXUQLWXUH��DQG�WKH�XVH�RI�VSDFH��ZKHUHDV�NLQHVLFV��DW�
SUHVHQW��LV�RQO\�LQGLUHFWO\�FRQFHUQHG�ZLWK�WKH�VHWWLQJ��3UR[HPLF�
QRWDWLRQ�LV�VLPSOHU�WKDQ�WKDW�HPSOR\HG�LQ�NLQHVLFV��3UR[HPLFV�
VHHNV�WR�GHWHUPLQH�WKH�KRZ�RI�GLVWDQFH�VHWWLQJ��D� TXHVWLRQ�RI�
HSLVWHPRORJ\���,W� LV�LPSRUWDQW�IRU�WKH�SUR[HPLFLVW�WR�NQRZ�DV�
PXFK�DV�SRVVLEOH�DERXW�WKH�SK\VLRORJ\�RI�WKH�H\H��DQG�WKH�PDQ\�
RWKHU�ZD\V�LQ�ZKLFK�PDQ�SHUFHLYHV�GLVWDQFH��
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3,*�� ��� 3KRWR�E\�+��+HGLJHU��LOOXVWUDWLQJ�LQGLYLGXDO�GLVWDQFH�LQ�
WKH�EODFNKHDGHG�JXOO��+HGLJHU��������S�� ���� ZDV�WKH�ILUVW�WR�
V\VWHPDWLFDOO\�GHVFULEH�WKH�YDULRXV�GLVWDQFHV�HPSOR\HG�E\�DQLPDOV�
DQG�LQWURGXFHG�WKH�FRQFHSW�RI�LQGLYLGXDO�GLVWDQFH����\HDUV�DJR�� ),*����� 3HUVRQDO�GLVWDQFH�LQ�SHOLFDQV��>3KRWR�E\�(GZDUG�7��+DOO�@�

,Q�������7UDJHU�DQG�,�SRVWXODWHG�D�WKHRU\�RI�FXOWXUH�
EDVHG�RQ�D�OLQJXLVWLF�PRGHO���:H�PDLQWDLQHG�WKDW�ZLWK�
WKH�PRGHO�ZH�ZHUH�XVLQJ��LW�PXVW�EH�SRVVLEOH�XOWLPDWHO\�
WR�OLQN�PDMRU�FXOWXUDO�V\VWHPV��RI�ZKLFK�WKHUH�ZHUH�
VHYHUDO��WR�WKH�SK\VLRORJ\�RI�WKH�RUJDQLVP��L�H���WKDW�
WKHUH�VKRXOG�EH�QRW�RQO\�D�SUHOLQJXLVWLF�EDVH��7UDJHU�
������EXW�D�SUHFXOWXUDO�EDVH�DV�ZHOO��,Q�������,�VXJ��
JHVWHG�WKH�WHUP��LQIUD�FXOWXUH��EH�XVHG�WR�GHVLJQDWH�
WKRVH�EHKDYLRUDO�PDQLIHVWDWLRQV��WKDW�SUHFHGHG�FXOWXUH�
EXW�ODWHU�EHFDPH�HODERUDWHG�LQWR�FXOWXUH���,W�IROORZHG�
IURP�WKLV�WKDW�LW�PLJKW�EH�KHOSIXO�LQ�WKH�DQDO\VLV�RI�D�
SULPDU\�FXOWXUDO�V\VWHP��VXFK�DV�SUR[HPLFV��WR�H[DPLQH�
LWV�LQIUD�FXOWXUDO�EDVH��$�ORRN�DW�WKH�YDULRXV�PDQLIHV��
WDWLRQV�RI�WHUULWRULDOLW\��DQG�WKHVH�DUH�PDQ\��VKRXOG�
KHOS�SURYLGH�ERWK�D�IRXQGDWLRQ�DQG�D�SHUVSHFWLYH�WR�
EH�XVHG�LQ�FRQVLGHULQJ�PRUH�FRPSOH[�KXPDQ�HODERUD��
WLRQV�RI�VSDFH��
0XFK�FDQ�EH�OHDUQHG�LQ�WKLV�UHJDUG�IURP�WKH�HWKROR��

JLVWV����,W� LV�GLIILFXOW�WR�FRQVLGHU�PDQ�ZLWK�RWKHU�
DQLPDOV��\HW��LQ�WKH�OLJKW�RI�ZKDW�LV�NQRZQ�RI�HWKRORJ\��
LW�PD\�EH�DSSURSULDWH�WR�FRQVLGHU�PDQ�DV�DQ�RUJDQLVP�
WKDW�KDV�HODERUDWHG�DQG�VSHFLDOL]HG�KLV�H[WHQVLRQV����
WR�WKH�SRLQW�ZKHUH�WKH\�DUH�UDSLGO\�UHSODFLQJ�QDWXUH��
,Q�RWKHU�ZRUGV��PDQ�KDV�FUHDWHG�D�QHZ�GLPHQVLRQ��WKH�
FXOWXUDO�GLPHQVLRQ��LQ�UHODWLRQ�WR�ZKLFK�KH�PDLQWDLQV�
D�VWDWH�RI�G\QDPLF�HTXLOLEULXP��7KLV�SURFHVV�LV�RQH�LQ�
ZKLFK�ERWK�PDQ�DQG�KLV�HQYLURQPHQW�SDUWLFLSDWH�LQ�
PROGLQJ�HDFK�RWKHU��0DQ�LV�QRZ�LQ�WKH�SRVLWLRQ�RI�
FUHDWLQJ�KLV�RZQ�ELRWRSH��+H� LV��WKHUHIRUH��LQ�WKH�
SRVLWLRQ�RI�GHWHUPLQLQJ�ZKDW�NLQG�RI�RUJDQLVP�KH�ZLOO�
EH��7KLV�LV�D�IULJKWHQLQJ�WKRXJKW�LQ�YLHZ�RI�KRZ�OLWWOH�
ZH�NQRZ�DERXW�PDQ�DQG�KLV�QHHGV��,W�DOVR�PHDQV�WKDW�
LQ�D�YHU\�GHHS�VHQVH��PDQ�LV�FUHDWLQJ�GLIIHUHQW�W\SHV�
RI�SHRSOH�LQ�KLV�VOXPV��KLV�PHQWDO�KRVSLWDOV��KLV�FLWLHV��
DQG�KLV�VXEXUEV��:KDW�LV�PRUH��WKH�SUREOHPV�PDQ�LV�
IDFLQJ�LQ�WU\LQJ�WR�FUHDWH�RQH�ZRUOG�DUH�PXFK�PRUH�
FRPSOH[�WKDQ�ZDV�IRUPHUO\�DVVXPHG��:LWKLQ�WKH�
8QLWHG�6WDWHV�ZH�KDYH�GLVFRYHUHG�WKDW�RQH�JURXS
V�
VOXP�LV�DQRWKHU
V�VHQVRULO\�HQULFKHG�HQYLURQPHQW���)ULHG�
DQG�*OHLFKHU�������*DQV�������$EUDPV��������

),*�� ��� 3HOLFDQV�RQ�D�UDLO��7KH�PDLQWHQDQFH�RI�XQLIRUP�GLVWDQFHV�
EHWZHHQ�LQGLYLGXDOV�RI�WKH�VSHFLHV�FDQ�EH�REVHUYHG�RQ�WKH�ZDWHU�
�)LJ������ RQ�ODQG��DQG�ZKLOH�IO\LQJ�LQ�WKH�DLU��>3KRWR�E\�(GZDUG�
7��+DOO�@�

+HGLJHU
V�XQLTXH�ZRUN�LQ�]RRORJ\�DQG�DQLWQDO�EH��
KDYLRU�LV�SDUWLFXODUO\�LPSRUWDQW�WR�SUR[HPLFV��+H�KDV�
GHYRWHG�KLPVHOI�WR�WKH�VWXG\�RI�ZKDW�RFFXUV�ZKHQ�PHQ�
DQG�DQLPDOV�LQWHUDFW�LQ�WKH�ZLOG��LQ�]RRV��DQG�LQ�FLU��
FXVHV�DV�ZHOO�DV�LQ�H[SHULPHQWDO�VLWXDWLRQV��+HGLJHU�KDV�
GHPRQVWUDWHG�WKH�YHU\�SRLQW�WKDW�DQWKURSRORJLVWV�
ZRXOG�KRSH�WR�PDNH�IRU�PDQ��QDPHO\�WKDW�LI�RQH�LV�
WR�LQWHUDFW�UHDOLVWLFDOO\�ZLWK�DQ\�RUJDQLVP��LW�LV�HVVHQ��
WLDO�WR�JDLQ�D�EDVLF�PDVWHU\�RI�WKDW�RUJDQLVP
V�FRP��
PXQLFDWLRQV�V\VWHPV��+HGLJHU�LV�GHHSO\�FRPPLWWHG�WR�
WKH�SRVLWLRQ�WKDW�WKH�PRVW�FRPPRQ�HUURU�LQ�LQWHU��
SUHWLQJ�DQLPDO�EHKDYLRU�LV�DQWKURSRPRUSKL]LQJ�RU�
LQWHUSUHWLQJ�WKH�DQLPDOV
�FRPPXQLFDWLRQV�DV�WKRXJK�
WKH\�ZHUH�KXPDQ��+LV�VWXGLHV�RI�WKH�GRPHVWLFDWLRQ�
SURFHVV�QRW�RQO\�XQGHUOLQH�WKH�QHFHVVLW\�RI�WKRURXJKO\�
XQGHUVWDQGLQJ�WKH�VHQVRU\�V\PEROLF�ZRUOG�RI�D�VSHFLHV�
�KRZ�LW�PDUNV�LWV�WHUULWRU\��IRU�H[DPSOH��RU�WKH�FRP��
SRQHQWV�WKDW�JR�WR�PDNH�XS�LWV�ELRWRSH���EXW�DOVR�VWUHVV�
WKH�LPSRUWDQFH�RI�NQRZLQJ�WKH�VSHFLILF�ZD\�LQ�ZKLFK�
WKH�VSHFLHV�KDQGOHV�GLVWDQFH�EH\RQG�VWULFWO\�WHUULWRULDO�
FRQVLGHUDWLRQV��+HGLJHU��������������������)RU�H[DP��
SOH��WKH�UHGXFWLRQ�RU�HOLPLQDWLRQ�RI�WKH�IOLJKW�UHDFWLRQ�
LV�HVVHQWLDO�IRU�WKH�VXUYLYDO�RI�DQ�RUJDQLVP�LQ�FDSWLYLW\��
,Q�DGGLWLRQ��LW�SURYLGHV�XV�ZLWK�DQ�RSHUDWLRQDO�GHILQ��
LWLRQ�RI�GRPHVWLFDWLRQ��+HGLJHU�GLVWLQJXLVKHG�EHWZHHQ�
FRQWDFW�DQG�QRQ�FRQWDFW�VSHFLHV����DQG�KH�ZDV�WKH�ILUVW�
WR�GHVFULEH�LQ�RSHUDWLRQDO�WHUPV�SHUVRQDO�DQG�VRFLDO�
GLVWDQFHV��VHH�)LJXUHV�����������+H�KDV�DOVR�GHPRQ��

��� $�YHUVLRQ�RI�WKLV�RULJLQDO�VHULHV�RI�SRVWXODWHV�ZDV�SXEOLVKHG�LQ�
������
��� 0DUJDUHW�0HDG��������KDV�DOVR�VXJJHVWHG�WKDW�DQWKURSRORJLVWV�
KDYH�PXFK�WR�JDLQ�IURP�WKH�VWXG\�RI�WKH�ZRUNV�RI�HWKRORJLVWV��
��� 7KH�WHUP��H[WHQVLRQ��VXPPDUL]HV�D�SURFHVV�LQ�ZKLFK�HYROXWLRQ�
DFFHOHUDWHV�ZKHQ�LW�RFFXUV�RXWVLGH�WKH�ERG\��VHH�+DOO��������������

��� 0F%ULGH�GRHV�QRW�HQWLUHO\�DJUHH�ZLWK�+HGLJHU
V�EDVLF�GLV��
WLQFWLRQ�DQG��LQVWHDG��KROGV�WKDW�WKHUH�DUH�WLPHV�ZKHQ�DQLPDOV�PD\�
EH�FRQWDFW�DQG�RWKHU�WLPHV�ZKHQ�WKH\�PD\�QRW��$� WKUHH�ZD\�
IULHQGO\�SROHPLF�E\�PDLO�EHWZHHQ�0F%ULGH��+HGLJHU��DQG�PH�KDV�
UHVROYHG�PDQ\�RI�0F%ULGH
V�REMHFWLRQV��,W�QRZ�DSSHDUV�WKDW��OLNH�
GRPLQDQFH�LQ�JHQHWLFV��FRQWDFW�QRQ�FRQWDFW�EHKDYLRU�LV�D�PDWWHU�
RI�GHJUHH�DQG�VLWXDWLRQ��

9RO������1R��������$SULO�-XQH������
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),*����� 2QH� RI�D� VHULHV�RI�SKRWRJUDSKV�WDNHQ�RYHU�D� WZR�\HDU�
SHULRG�WR�UHFRUG�SHUVRQDO�GLVWDQFHV�LQ�SXEOLF�VHWWLQJV��7KLV�SDUWLFXODU�
VHWWLQJ�ZDV�D� VWUHHWFDU�ORDGLQJ�SODWIRUP�RI�VXIILFLHQW�OHQJWK�WKDW�
WZR�FDUV�ZRXOG�DUULYH�DQG�ORDG� VLPXOWDQHRXVO\�D�FRQGLWLRQ�WKDW�
UHGXFHG�WKH�EXQFKLQJ�VR�FKDUDFWHULVWLF�RI�VLWXDWLRQV�LQ�ZKLFK�RQO\�
RQH�FDU�DW�D�WLPH�LV�ORDGLQJ��7KH�ORDGLQJ�SODWIRUP�ZDV�ERXQGHG�RQ�
RQH�VLGH�E\�VWUHHWFDU�WUDFNV�DQG�WKH�RWKHU�E\�D� VWUHHW�GHQVH�ZLWK�
WUDIILF��7KLV�PDGH�LW�SRVVLEOH�WR�REVHUYH�VSDFLQJ�FRPSDUDEOH�WR�
+HGLJHU
V�JXOOV�RQ�D�UDLO��VHH�)LJ������ >3KRWRJUDSKV�E\�(GZDUG�7��
+DOO�@�

VWUDWHG�WKDW�FULWLFDO�GLVWDQFH�LV�VR�SUHFLVH�WKDW�LW�FDQ�
EH�PHDVXUHG�LQ�FHQWLPHWHUV����
6FKDLIHU�������� KDV�ZULWWHQ�DERXW�ERWK� �FULWLFDO�

VSDFH���DQG��FULWLFDO�VLWXDWLRQV��
�:KLOH�KH�KDV�VWUHVVHG�
WKH�GDQJHU�RI� GUDZLQJ�DQDORJLHV�IURP�QRQ�KXPDQ�
IRUPV��KLV�GHVFULSWLRQV�RI�VRFLDO�DQG�JURXS�UHVSRQVHV�
WR�FURZGLQJ�DQG�KLV�IRUPXODWLRQ�RI�WKH�FRQFHSWV�RI�WKH�
&FULWLFDO��GHQVLWLHV��DQG��FULVHV��DUH�QRW�RQO\�KLJKO\�
VXJJHVWLYH�IRU�PDQ�EXW�DSSHDU�WR�LQYROYH�SURFHVVHV�
WKDW�HPEUDFH�DQ� H[WUDRUGLQDULO\�EURDG��VSHFWUXP�RI�
OLYLQJ�VXEVWDQFH��
5HFHQW�VWXGLHV�RI�VSDFLQJ�DPRQJ�DQLPDOV�UHYHDO�WKDW�

RQH�RI�WKH�SULPDU\�IXQFWLRQV�RI�SURSHU�VSDFLQJ�LV�WR�
SHUPLW�WKH�FRPSOHWLRQ�RI�ZKDW�7LQEHUJHQ��������������
WHUPV��ODFWLRQ�FKDLQV���7LQEHUJHQ�KDV� GHPRQVWUDWHG�
WKDW�WKH�OLIH�RI�WKH�VWLFNOHEDFN�DQG�RWKHU�VSHFLHV�LV�
PDGH�XS�RI�SUHGLFWDEOH�EHKDYLRUDO�VHTXHQFHV�DFFRUG
LQJ�
WR�VHW�SDUDGLJPV��,I�D�VHTXHQFH�LV�EURNHQ�RU�LQWHUUXSW��
HG��LW�LV�QHFHVVDU\�WR�VWDUW�RYHU�DJDLQ�IURP�WKH�EHJLQ��
QLQJ����%RWK�DQLPDOV�DQG�PDQ��DFFRUGLQJ�WR� 6SLW]�
�������� UHTXLUH��DW� FULWLFDO�VWDJHV�
LQ�OLIH��VSHFLILF�
DPRXQWV�RI�VSDFH�LQ�RUGHU�WR�DFW�RXW�WKH�GLDORJXHV�WKDW�
OHDG�WR�WKH�FRQVXPPDWLRQ�RI�PRVW�RI�WKH�LPSRUWDQW�
DFWV�LQ�OLIH��
7KH�ILQGLQJV�RI�HWKRORJLVWV�DQG�DQLPDO�SV\FKRORJLVWV�

VXJJHVW�WKDW���D��HDFK�RUJDQLVP�LQKDELWV�LWV�RZQ�VXEMHF��
WLYH�ZRUOG����� ZKLFK�LV�D� IXQFWLRQ�RI�LWV�SHUFHSWXDO�

DSSDUDWXV��DQG�WKH�DUELWUDU\�VHSDUDWLRQ�RI�WKH�RUJDQLVP�
IURP�WKDW�ZRUOG�DOWHUV�FRQWH[W�DQG�LQ�VR�GRLQJ�GLVWRUWV�
PHDQLQJ�����DQG��E��WKH�GLYLGLQJ�OLQH�EHWZHHQ�WKH�RU��
JDQLVP
V�LQWHUQDO�DQG�H[WHUQDO�HQYLURQPHQW�FDQQRW�EH�
SLQSRLQWHG�SUHFLVHO\����7KH�RUJDQLVP�ELRWRSH�UHODWLRQ��
VKLS�FDQ�RQO\�EH�XQGHUVWRRG�LI�LW�LV�VHHQ�DV�D�GHOLFDWHO\�
EDODQFHG�VHULHV�RI�F\EHUQHWLF�PHFKDQLVPV�LQ�ZKLFK�SRVL��
WLYH�DQG�QHJDWLYH�IHHGEDFN�H[HUW�VXEWOH�EXW�FRQWLQXRXV�
FRQWURO�RYHU�OLIH��7KDW�LV��WKH�RUJDQLVP�DQG�LWV�ELRWRSH�
FRQVWLWXWH�D�VLQJOH��FRKHVLYH�V\VWHP��ZLWKLQ�D�VHULHV�RI�
ODUJHU�V\VWHPV���7R�FRQVLGHU�RQH�ZLWKRXW�UHIHUHQFH�WR�WKH�
RWKHU�LV�PHDQLQJOHVV��
7ZR�IXUWKHU�HWKRORJLFDO�VWXGLHV�GUDZ�DWWHQWLRQ�WR�WKH�

FRQQHFWLRQ�EHWZHHQ�WHUULWRULDOLW\�DQG�SRSXODWLRQ�FRQ��
WURO����&KULVWLDQ
V��������FODVVLF�VWXG\�RI�WKH�-DPHV�
,VODQG�6LND�GHHU�DGYDQFHV�WKH�WKHVLV�WKDW�SRSXODWLRQV�
DUH�FRQWUROOHG�E\�SK\VLRORJLFDO�PHFKDQLVPV�WKDW�UHVSRQG�
WR�GHQVLW\��,Q�D�VXPPDU\�PDGH�DW�D�V\PSRVLXP�RQ�
FURZGLQJ��VWUHVV��DQG�QDWXUDO�VHOHFWLRQ��&KULVWLDQ��
)O\JHU��DQG�'DYLV��������LW�ZDV�VWDWHG�WKDW��

0RUWDOLW\�HYLGHQWO\�UHVXOWHG�IURP�VKRFN�IROORZLQJ�VHYHUH�
PHWDEROLF�GLVWXUEDQFH��SUREDEO\�DV�D�UHVXOW�RI�SURORQJHG�
DGUHQRFRUWLFDO�K\SHUDFWLYLW\��MXGJLQJ�IURP�WKH�KLVWRORJLFDO�
PDWHULDO��7KHUH�ZDV�QR�HYLGHQFH�RI�LQIHFWLRQ��VWDUYDWLRQ��RU�
RWKHU�REYLRXV�FDXVH�WR�H[SODLQ�WKH�PDVV�PRUWDOLW\��

&KULVWLDQ
V�VWXG\�LQ�RQO\�RQH�RI�D�QXPEHU�RI�VLPLODU�
VWXGLHV�RI�SRSXODWLRQ�FROODSVH���� GXH�WR�VWUHVV�IURP�
VHQVRU\�RYHUORDG��FURZGLQJ�����

��� )RU� D� GHVFULSWLRQ�RI� WKHVH�GLVWDQFHV��VHH� +DOO� ��������
��� 7KH�WHUULWRULDO�FRQFHSW�LV�FRPSOH[��UHSUHVHQWLQJ�D�ZLGH�YDULHW\�
RI� EHKDYLRU�SDWWHUQV��&DUSHQWHU��������� IRU�H[DPSOH��OLVWV����
IXQFWLRQV�DVVRFLDWHG�ZLWK�WHUULWRULDOLW\��,Q� WKH�FRQWH[W�LQ�ZKLFK�,�
DP�XVLQJ�WKH�WHUP�DW�SUHVHQW��ZKDW�LV�LPSRUWDQW�LV�WKDW�WKH�VHQVRU\�
SDUDGLJPV�DUH�QRW�EURNHQ�RU�LQWHUIHUHG�ZLWK��
��� /LVVPDQ�������� KDV� WKH�IROORZLQJ�WR� VD\�RQ� WKLV�VXEMHFW��
�6WXG\�RI�WKH�LQJHQLRXV�DGDSWDWLRQV�GLVSOD\HG�LQ� WKH�DQDWRP\��
SK\VLRORJ\��DQG�EHKDYLRU�RI�DQLPDOV�OHDGV�WR�WKH�IDPLOLDU�FRQFOXVLRQ�
WKDW�HDFK�KDV�HYROYHG�WR�VXLW�OLIH�LQ�LWV�SDUWLFXODU�FRUQHU�RI�WKH�
ZRUOG��(DFK�DQLPDO�DOVR� LQKDELWV�D� SULYDWH�VXEMHFWLYH�ZRUOG�WKDW�

LV�QRW�DFFHVVLEOH�WR�GLUHFW�REVHUYDWLRQ��7KLV�ZRUOG�LV�PDGH�XS� RI�
LIRUPDWLRQ�FRPPXQLFDWHG�WR�WKH�FUHDWXUH�IURP�WKH�RXWVLGH�LQ�WKH�
IRUP�RI�PHVVDJHV�SLFNHG�XS�E\�LWV�VHQVH�RUJDQV���

��� 6RFLDO�VFLHQWLVWV�WUDLQHG�LQ�WKH�1RUWK�(XURSHDQ�WUDGLWLRQ�DUH�
IDPLOLDU�ZLWK�WKH�WUDS�ODLG�E\�D�GLFKRWRPL]LQJ�RI�ODQJXDJH�DQG�
FXOWXUH��6RPH�RI�WKH�WLPH�ZH�PDNH�RXU�REVHUYDWLRQV�LQ�FRQWH[W��EXW�
RIWHQ�ZH�GR�QRW��0RVW��LI�QRW�DOO��RI�%HUHOVRQ�DQG�6WHLQHU
V��������
�ILQGLQJV��VHSDUDWH�WKH�RUJDQLVP��LQFOXGLQJ�PDQ��IURP�WKH�PDWUL[�
RI�OLIH�ERWK�FRQFHSWXDOO\�DQG�RSHUDWLRQDOO\��7KHLU�LQWHUSUHWDWLRQ�RI�
/HZLQ
V�������� DGRSWHG�YHUVLRQ�RI�=HLJDUQLN
V�������� VWXG\�LV�VHHQ�
LQ�WHUPV�RI�GULYH�UDWKHU�WKDQ�RI�VRFLDO�DFWV��,W�UHPDLQHG�IRU�6SLW]�
������� WR�SODFH�=HLJDUQLN
V�ZRUN�LQ�FRQWH[W�DJDLQ��%HUHOVRQ�DQG�
6WHLQHU
V�FKDSWHU�RQ�FXOWXUH�LV�SDUWLFXODUO\�IUDJPHQWHG��7KH�ZRUN�
RI�WKH�WUDQVDFWLRQDO�SV\FKRORJLVWV�LV�PRVW�FRQVSLFXRXV�IRU�LWV�DE��
VHQFH�IURP�WKHLU�ZRUN��2QH� LV�OHIW�ZLWK�WKH�LPSUHVVLRQ�WKDW�IRU�
PDQ\�$PHULFDQV�RQH� GRHV�QRW�UHDOO\��NQRZ��VRPHWKLQJ�H[FHSW�
ZKHQ�LW�LV� RXW�RI�FRQWH[W��$W�WKH�ULVN�RI�VWDWLQJ�WKH�REYLRXV��,�
ZLVK�WR�XQGHUVFRUH�ZKDW�DSSHDUV�WR�EH�D�JURZLQJ�FRQVHQVXV�DPRQJ�
HWKRORJLVWV�DQG�HFRORJLVWV�WKDW�WKH�RUJDQLVP�DQG� LWV�HQYLURQPHQW�
DUH�VR� LQH[WULFDEO\�LQWHUWZLQHG�WKDW�WR�FRQVLGHU�HLWKHU�DV�VHSDUDWH�
LV�DQ�DUWLIDFW�RI�RXU�RZQ�SDUWLFXODU�ZD\�RI�ORRNLQJ�DW�WKLQJV��
��� 6HH� �7KH� %LRFKHPLVWU\�RI�&URZGLQJ�DQG� ([RFULQRORJ\���LQ�
+DOO� ��������
��� 2WKHU�VWXGLHV�WKDW�KDYH�FRQWULEXWHG�WR�WKH�IRUPDWLRQ�RI�P\�
WKLQNLQJ�DUH��$OOHH� �������� %RQQHU��������� &DOKRXQ������D�� E���
&KULVWLDQ��������� &KULVWLDQ�DQG�'DYLV� �������� &KULVWLDQ��)O\JHU��
DQG�'DYLV� �������� 'HHYH\��������� (LEO�(LEHVIHOGW��������� (UULQJ��
WRQ�������� ������ ������� )UDNH��������� *LOOLDUG�������� �������
*RIIPDQ��������� +HGLJHU�������� ������� +LQGH� DQG�7LQEHUJHQ�
�������� +RZDUG� �������� /HYL�6WUDXVV������D��� /LVVPDQ���������
/RUHQ]��������� 0F%ULGH��������� 0F&XOORFK��������� 0F&XOORFK�
DQG� 3LWWV��������� 3DUNV�DQG� %UXFH� �������� 3RUWPDQQ���������
5RVHQEOLWK��������� 6FKDIHU��������� 6HO\H��������� 6Q\GHU���������
6XOOLYDQ��������� 7LQEHUJHQ�������� ������� DQG�:\QQH�(GZDUGV�
��������
��� 1RWDEOH�DPRQJ�WKHVH�LV�WKH�ZRUN�RI�3DXO� (UULQJWRQ��������
�������������+LV�VWXGLHV�RI�PXVNUDWV�DQG�WKHLU�EHKDYLRUDO�UHVSRQVHV�
WR�WKH�VWUHVV�IURP�FURZGLQJ�DUH�PRVW�UHYHDOLQJ��+H� VWDWHV�WKDW�
PXVNUDWV�VKDUH�ZLWK�PHQ�WKH�SURSHQVLW\�IRU�JURZLQJ�VDYDJH�XQGHU�
VWUHVV�IURP�FURZGLQJ��LWDOLFV�PLQH���
��� 6HH�P\������VXPPDU\�RI�&KULVWLDQ
V�ZRUN��
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),*���� ,QGLYLGXDO�GLVWDQFHV�EHWZHHQ�,WDOLDQV�RQ�D�ZDONZD\�RYHUORRNLQJ�WKH�5RPH�$LUSRUW��3KRWRJUDSK�ZDV�WDNHQ�LQ�HDUO\�PRUQLQJ�RQ�
D�ZDUP�VXPPHU�GD\��>3KRWR�E\�(GZDUG�7��+DOO�@�

&DOKRXQ
V�H[SHULPHQWV�DQG�REVHUYDWLRQV�DUH�DOVR�
QRWHZRUWK\�IRU�WKHLU�EHKDYLRUDO�GDWD����+H� DOORZHG�
ZLOG�1RUZD\V�UDWV��ZKLFK�ZHUH�DPSO\�IHG��WR�EUHHG�
IUHHO\�LQ�D�TXDUWHU�DFUH�SHQ��7LKHLU�QXPEHU�VWDELOL]HG�
DW�����DQG�QHYHU�H[FHHGHG������&DOKRXQ��������:LWK�
D�SRSXODWLRQ�RI������ILJKWLQJ�EHFDPH�VR�GLVUXSWLYH�WR�
QRUPDO�PDWHUQDO�FDUH�WKDW�RQO\�D�IHZ�RI�WKH�\RXQJ�
VXUYLYHG��7KH�UDWV�GLG�QRW�GLVWULEXWH�WKHPVHOYHV�HYHQO\�
WKURXJKRXW�WKH�SHQ��EXW�RUJDQL]HG�LQWR�D�GR]HQ�FROR��
QLHV�DYHUDJLQJ����UDWV�HDFK��DSSDUHQWO\�WKH�PD[LPXP�
QXPEHU�RI�UDWV�WKDW�FDQ�OLYH�KDUPRQLRXVO\�LQ�D�QDWXUDO�
JURXS���

7KH�GLVRUGHUV�RI�&DOKRXQ
V�RYHUFURZGHG�UDWV�EHDU�D�
VWULNLQJ�UHVHPEODQFH�WR�WKRVH�RI�VRPH�FRQWHPSRUDU\�
$PHULFDQV�ZKR�OLYH�LQ�GHQVHO\�SDFNHG�XUEDQ�FRQGLWLRQV��
$OWKRXJK�FRPSDUDWLYH�VWXGLHV�RI�KXPDQV�DUH�UDUH��
&KRPEDUW�GH�/DXZH������D��E��KDV�JDWKHUHG�GDZ�RQ�
)UHQFK�ZRUNHUV
�IDPLOLHV�DQG�KDV�GHPRQVWUDWHG�D�VWDWLV��
WLFDO�UHODWLRQVKLS�EHWZHHQ�FURZGHG�OLYLQJ�FRQGLWLRQV�DQG�
SK\VLFDO�DQG�VRFLDO�SDWKRORJ\��,Q�WKH�8QLWHG�6WDWHV�D�
KHDOWK�VXUYH\�RI�0DQKDWWDQ��6UROH�HW�DO��������VKRZHG�
WKDW�RQO\�����RI�D�UHSUHVHQWDWLYH�VDPSOH�ZHUH�IUHH�RI�
HPRWLRQDO�GLVRUGHUV�ZKLOH�����ZHUH�VHULRXVO\�GLVWXUEHG�
RU�LQFDSDFLWDWHG��

5(6($5&+�0(7+2'6� $1'�675$7(*,(6�

,Q�WKH�)RUHZRUG�WR�-DPPHU
V�ERRN�&RQFHSWV�RI�6SDFH��
(LQVWHLQ�KDV�VXPPDUL]HG�PDQ\�RI�WKH�PHWKRGRORJLFDO�
SUREOHPV�LQ�SUR[HPLFV��

7KH�H\HV�RI�WKH�VFLHQWLVW�DUH�GLUHFWHG�XSRQ�WKRVH�SKHQRPHQD�
ZKLFK�DUH�DFFHVVLEOH�WR�REVHUYDWLRQ��XSRQ�WKHLU�DSSUHFLDWLRQ�
DQG�FRQFHSWXDO�IRUPXODWLRQ��,Q�WKH�DWWHPSW�WR�DFKLHYH�D�FRQ��
FHSWXDO�IRUPXODWLRQ�RI�WKH�FRQIXVLQJO\�LPPHQVH�ERG\�RI�
REVHUYDWLRQDO�GDWD��WKH�VFLHQWLVW�PDNHV�XVH�RI�D�ZKROH�DUVHQDO�
RI�FRQFHSWV�ZKLFK�KH�LPELEHG�SUDFWLFDOO\�ZLWK�KLV�PRWKHU
V�
PLON��DQG�VHOGRP�LI�HYHU�LV�KH�DZDUH�RI�WKH�HWHUQDOO\�SUREOHP��
DWLF�FKDUDFWHU�RI�KLV�FRQFHSWV��+H�XVHV�WKLV�FRQFHSWXDO�PDWHU��
LDO��RU��VSHDNLQJ�PRUH�H[DFWO\��WKHVH�FRQFHSWXDO�WRROV�RI�
WKRXJKW��DV�VRPHWKLQJ�REYLRXVO\��LPPXWDEO\�JLYHQ��VRPHWKLQJ�

KDYLQJ�DQ�REMHFWLYH�YDOXH�RI�WUXWK�ZKLFK�LV�KDUGO\�HYHU��DQG�
LQ�DQ\�FDVH�QRW�VHULRXVO\��WR�EH�GRXEWHG��

,Q�P\�VWXG\�RI�SUR[HPLFV��RQH�RI�P\�REMHFWLYHV�KDV�
EHHQ�WR�H[DPLQH�D�VPDOO�VOLFH�RI�OLIH�LQ�WKH�8QLWHG�6WDWHV�
�WKH� H[SHULHQFH�RI�VSDFH�DQG�WR�OHDUQ�DERXW�VRPH�RI�
WKH�WKLQJV�$PHULFDQV�WDNH�IRU�JUDQWHG��0\�HPSKDVLV�
KDV�QRW�EHHQ�RQ�HLWKHU�WKH�PDQLIHVW�RU�HYHQ�WKH�ODWHQW�
FRQWHQW�EXW�UDWKHU�RQ�WKH�VWUXFWXUDO�GHWDLOV��WKH�LPSOLFLW�
SHUFHSWXDO�HOHPHQWV��
0RVW�LQGLYLGXDOV��WU\�DV�WKH\�ZLOO��FDQ�VSHFLI\�IHZ�

LI�DQ\�RI�WKH�HOHPHQWV�WKDW�HQWHU�LQWR�SHUFHSWLRQ����7KH\�
FDQ�RQO\�GHVFULEH�WKH�HQG�SURGXFW��7KXV��WKH�VWXGHQW�RI�
SUR[HPLFV�LV�IDFHG�ZLWK�WKH�SUREOHP�RI�GHYHORSLQJ�WHFK��
QLTXHV�WR�LVRODWH�DQG�LGHQWLI\�WKH�HOHPHQWV�RI�VSDFH�
SHUFHSWLRQ��:KDW�KH�DLPV�WR�DFKLHYH�LV�D� VHQVH�GDWD�
HTXLYDOHQW�RI�WKH�PRUSKRSKRQHPLF�VWUXFWXUH�RI�ODQJXDJH�
RU�WKH�FKHPLVW
V�SHULRGLF�WDEOH�RI�WKH�HOHPHQWV��+LV�GDWD�
VKRXOG�EH�YHULILDEOH�DQG�WKH�HOHPHQWV�FDSDEOH�RI�EHLQJ�
FRPELQHG�ZLWK�SUHGLFWDEOH�UHVXOWV��:KHUH�GRHV�RQH�ORRN�
IRU�SURFHGXUDO�PRGHOV�ZKHQ�H[SORULQJ�D�QHZ�ILHOG"�
'HVFULSWLYH�OLQJXLVWLFV��IDFHG�ZLWK�VLPLODU�SUREOHPV��KDV�
SURYLGHG�PHWKRGV�DSSOLFDEOH�WR�SUR[HPLFV��
6LQFH�WKH�GD\V�RI�WKH�6DQVNULW�JUDPPDULDQV��OLQJXLVWV�

KDYH�UHFRJQL]HG�WKDW�ODQJXDJH�LV�D�V\VWHP�ZLWK�VWUXFWXUH�
DQG�UHJXODULW\��$OO�ZULWLQJ�V\VWHPV�DUH�DEVWUDFWHG�IURP�
WKH�EXLOGLQJ�EORFNV�RU�VRXQGV�RI�WKH�ODQJXDJH�UHSUHVHQW��
HG��7KHVH�DUH�LGHQWLILDEOH�DQG�ILQLWH�LQ�QXPEHU��7KH�
ZD\�WR�LVRODWH�WKHP�LV�WR�REWDLQ�VSRNHQ�WH[WV�DV�UDZ�GDWD�
DQG�WKHQ�WR�UHFRUG�WKH�GHWDLOV�RI�VSHHFK�DV�SUHFLVHO\�DV�
SRVVLEOH��XVLQJ�D�QRWDWLRQ�V\VWHP�WKDW�LV�EDVHG�RQ�LGHQWLIL��
DEOH�SK\VLRORJLFDO�SURFHVVHV�VR�WKDW�DQ\�WUDLQHG�REVHUYHU�
FDQ�PDNH�WKH�VDPH�WUDQVFULSWLRQV��,Q�OLQJXLVWLFV��WKH�
SK\VLRORJLFDO�VWUXFWXUH�SRLQWV�RI�WKH�V\VWHP�KDYH�EHHQ�
ZRUNHG�RXW��7KHVH�VWUXFWXUH�SRLQWV�ZHUH�QRW�NQRZQ�IRU�
SUR[HPLFV�ZKHQ�,� EHJDQ�P\�UHVHDUFK��,W�ZDV�FOHDU��
KRZHYHU��WKDW�LQ�WKH�SHUFHSWLRQ�RI�VSDFH��VRPHWKLQJ�PLRUH�
WKDQ�WKH�YLVXDO�V\VWHP�ZDV�LQYROYHG��7KH�TXHVWLRQV�WKHQ�
EHFDPH��:KDW�RWKHU�V\VWHPV"�DQG��+RZ�GR�ZH�NQRZ�
WKDW�WKH\�KDYH�EHHQ�FRUUHFWO\�LQGHQWLILHG"�
'XULQJ�WKH�HDUO\�VWDJHV�RI�P\�UHVHDUFK��,�XVHG�D�ZLGH�

UDQJH�RI�PHWKRGV�DQG�WHFKQLTXHV�IRU�LGHQWLI\LQJ�WKH�
HOHPHQWV�RI�VSDFH�SHUFHSWLRQ�QRW�MXVW�EHFDXVH�SUR[��
HPLFV�DSSHDUHG�WR�LQYROYH�PDQ\�GLIIHUHQW�W\SHV�RI���� ,W�LV�LPSRVVLEOH�WR�GR�MXVWLFH�WR�&DOKRXQ�LQ�DQ\�VXPPDU\��7KH�

IXOO�LPSOLFDWLRQ�RI�WKLV�WKLQNLQJ�LV� FRPSUHKHQGHG�RQO\�ZKHQ�
YLUWXDOO\�HYHU\WKLQJ�KH�KDV�ZULWWHQ�KDV�EHHQ�PDVWHUHG��7R�XQGHU��
VWDQG�SURSHUO\�KLV�H[SHULPHQWV�FRQGXFWHG�XQGHU�ODERUDWRU\�FRQGL��
WLRQV��IRU�H[DPSOH��RQH�PXVW�EH�FRQYHUVDQW�ZLWK�KLV�HDUOLHU�VWXGLHV�
FRQGXFWHG�LQ�WKH�RSHQ�LQ�D�QDWXUDO�VHWWLQJ��

��� 6XEMHFWV�LQFOXGHG�(QJOLVK��)UHQFK��*HUPDQ��6ZLVV��'XWFK��
6SDQLVK��$UDE��$UPHQLDQ��*UHHN�6RXWK�$VLDQ��,QGLDQ��-DSDQHVH��DQG�
:HVW�$IULFDQV��
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YDULDEOHV��EXW�RQ�WKH�WKHRU\�WKDW�ZKDW�,� OHDUQHG�LQ�
RQH�ZD\�FRXOG�EH�XVHG�WR�FKHFN�ZKDW�,� OHDUQHG�LQ�
RWKHU�ZD\V��6RPH�RI�WKH�UHVHDUFK�WHFKQLTXHV��EULHIO\�
GHVFULEHG�EHORZ��DUH��REVHUYDWLRQ��H[SHULPHQW��LQWHU��
YLHZV��VWUXFWXUHG�DQG�XQVWUXFWXUHG���DQDO\VLV�RI�WKH�
(QJOLVK�OH[LFRQ��DQG�WKH�VWXG\�RI�VSDFH�DV�LW�LV�UH��
FUHDWHG�LQ�OLWHUDWXUH�DQG�LQ�DUW��

2%6(59$7,21�

%\�REVHUYLQJ�SHRSOH�RYHU�D�ORQJ�SHULRG�RI�WLPH�DV�WKH\�
XVH�DQG�UHDFW�WR�VSDFH��RQH�FDQ�EHJLQ�WR�GLVFHUQ�GHILQLWH�
SDWWHUQV�RI�SUR[HPLFV�EHKDYLRU��:KLOH�SKRWRJUDSK\�LV�
RQO\�D�VXSSOHPHQW�WR�RWKHU�IRUPV�RI�REVHUYDWLRQ�DQ�
H[WHQVLRQ�RI�WKH�YLVXDO�PHPRU\��DV�LW�ZHUH�LW�LV�DQ�
DEVROXWHO\�LQGLVSHQVDEOH�DLG�LQ�UHFRUGLQJ�SUR[HPLF�
EHKDYLRU��VHH�)LJXUHV���DQG����SS����������,W�IUHH]HV�
DFWLRQV�DQG�DOORZV�WKH�LQYHVWLJDWRU�WR�H[DPLQH�VH��
TXHQFHV�RYHU�DQG�RYHU�DJDLQ��7KH�GLIILFXOW\�LV�WR�
SKRWRJUDSK�SHRSOH�ZLWKRXW�LQWUXGLQJ�RU�DOWHULQJ�WKHLU�
EHKDYLRU��3UDFWLFH�LQ�XVLQJ�D� YHU\�VPDOO�FDPHUD�
�0LQR[���ZKLFK�,� FDUU\�ZLWK�PH�DW�DOO�WLPHV��KDV�
WDXJKW�PH�KRZ�WR�SKRWRJUDSK�XQREWUXVLYHO\��DQG�
WKLV�KDV�PDGH�LW�SRVVLEOH�WR�XVH�ODUJHU�FDPHUDV�DV�
ZHOO����� 6HYHUDO�WKRXVDQG�SKRWRJUDSKV�KDYH�WKXV�IDU�
EHHQ�WDNHQ�RI�SHRSOH�LQWHUDFWLQJ�XQGHU�QDWXUDO�FRQ��
GLWLRQV�LQ�WKH�8QLWHG�6WDWHV��)UDQFH��(QJODQG��,WDO\��
*UHHFH��DQG�6ZLW]HUODQG��7KHVH�SKRWRJUDSKV�KDYH�
SURYLGHG�GDWD�DJDLQVW�ZKLFK�YLVXDO�REVHUYDWLRQV�FDQ�
EH�FKHFNHG��
7KH�FDPHUD�DQG�WKH�SKRWRJUDSKV�LW�SURGXFHV�DUH�H[WUD��

RUGLQDULO\�VXEWOH�DQG�FRPSOH[�WRROV��VHH�&ROOLHU�������
%\HUV�������:RUWK��������)RU�SUR[HPLFV��WKH�FDPHUD�
KDV�VHUYHG�DV�D�UHFRUG�DQG�UHPLQGHU�V\VWHP�DQG�D�WUDLQ��
LQJ�DLG�IRU�VWXGHQWV��,W�KDV�DOVR�EHHQ�YHU\�XVHIXO�LQ�
LQYHVWLJDWLQJ�KRZ�VXEMHFWV�VWUXFWXUH�WKHLU�SDUWLFXODU�SHU��
FHSWXDO�ZRUOGV��2QH�RI�P\�DVVLVWDQWV��D�*HUPDQ��LOOXV��
WUDWHG�WKLV�SRLQW�ZKHQ�DVNHG�WR�WDNH�DQ��LQWLPDWH��
SKRWRJUDSK�IROORZHG�E\�D���SXEOLF��SKRWRJUDSK�RI�D�
IHPDOH�VXEMHFW��,�KDG�H[SHFWHG�GLVWRUWLRQ�LQ�WKH�LQWLPDWH�
VKRW�DQG�JUHDW�GHWDLO�LQ�WKH�SXEOLF�VKRW��1RW�DW�DOO��7KH�
LQWLPDWH�SRUWUDLW�ZDV�FULVS�DQG�FOHDU�DQG�WKH�SXEOLF�
VKRW�GHOLEHUDWHO\�RXW�RI�IRFXV��������EHFDXVH�\RX�DUHQ
W�
UHDOO\�VXSSRVHG�WR�ORRN�DW�SHRSOH�LQ�SXEOLF���RU�SKRWR��
JUDSK�WKHP��HLWKHU���
,Q�RXU�UHFHQW�LQYHVWLJDWLRQV�RI�SUR[HPLF�EHKDYLRU�RI�

YDULRXV�HWKQLF�JURXSV�LQ�WKH�8QLWHG�6WDWHV��P\�VWXGHQWV�
DQG�,�KDYH�GLVFRYHUHG�WKDW�LW�LV�HVVHQWLDO�WR�XVH�D�PHPEHU�
RI�WKH�JURXS�ZH�DUH�VWXG\LQJ�DV�WKH�SKRWRJUDSKHU��1RW�
RQO\�GRHV�WKH�SKRWRJUDSKHU�FRQVWDQWO\�LQWHUDFW�ZLWK�
KLV�VXEMHFWV��%\HUV��������EXW�ZKDW�KH�VHOHFWV�WR�SKRWR��
JUDSK�UHSUHVHQWV�FXOWXUH�ERXQG�FKRLFH��3KRWRJUDSKHU�
VXEMHFWV�KDYH�SURYLGHG�YDOXDEOH�LQVLJKWV�RQ�D�QXPEHU�RI�
SRLQWV�DW�ZKLFK�WKH�JURXSV�LQYROYHG�ZHUH�DW�RGGV��7KH\�
DOVR�KDYH�QRWHG�VHULRXV�RPLVVLRQV�IURP�SKRWRJUDSKLF�
WH[WV�WDNHQ�E\�RWKHUV��QRW�RI�WKHLU�RZQ�JURXS���)RU�
H[DPSOH��LQ�SKRWRJUDSKLQJ�ORZHU�FODVV�1HJUR��3XHUWR�

5LFDQ��DQG�6SDQLVK�$PHULFDQ�VXEMHFWV��RXU�JRDO�ZDV�WR�
GLVFRYHU�WKH�VSHFLILF�ZD\V�LQ�ZKLFK�WKHVH�HWKQLF�JURXSV�
FRGH�DQG�RUJDQL]H�WKHLU�VHQVHV�LQ�IDFH�WR�IDFH�HQFRXQ��
WHUV����0\�H[SHULHQFH�LQ� LQWHUFXOWXUDO�UHODWLRQV�KDG�
WDXJKW�PH�WKDW�GLIIHUHQFHV�LQ�WKH�SUR[HPLF�EHKDYLRU�
OHDG�WR�ZKDW�*RIIPDQ�>����@�FDOOV��DOLHQDWLRQ�LQ�HQ��
FRXQWHUV����,Q�WKH�EHJLQQLQJ��RQH�RI�P\�DVVLVWDQWV��D�
*HUPDQ�SKRWRJUDSKHU��SKRWRJUDSKHG�ORZHU�FODVV�$PH��
ULFDQ�1HJUR�VXEMHFWV�LQWHUDFWLQJ�ZLWK�HDFK�RWKHU��/DWHU�
WKHVH�VXEMHFWV�ZHUH�VKRZQ�VOLGHV�DQG���[����LQFK�SULQWV�
RI�WKHPVHOYHV�DQG�ZHUH�DVNHG�ZKDW�ZDV�KDSSHQLQJ�LQ�
WKH�SKRWRJUDSKV��7KH\�ZHUH�UDUHO\�DEOH� WR�WHOO�XV��
+RZHYHU�ZKHQ�RQH�RI�WKH�1HJUR�VXEMHFWV�ZDV�JLYHQ�
WKH�FRQWURO�RI�D�PRWRUL]HG�GULYH�FDPHUD�DQG�WROG�WR�
SXVK�WKH�EXWWRQ�ZKHQHYHU�KH�VDZ�VRPHWKLQJ�KDSSHQ��
LQJ��KH�WRRN�IUDPH�DIWHU�IUDPH�RI�ZKDW�,��DV�D�ZKLWH��
PLGGOH�FODVV�$PHULFDQ��FRQVLGHUHG�LGHQWLFDO�SLFWXUHV��
,QWHUYLHZV�ZLWK�WKH�1HJUR�SKRWRJUDSKHU�DQG� WKH�
VXEMHFWV�GHPRQVWUDWHG�WKDW�WKH\�ZHUH�DFWLQJ�RXW�DQG�
UHFRUGLQJ�D� KLJKO\�VWUXFWXUHG�GLDORJXH�LQ�ZKLFK�WKH�
FXHV�ZHUH�PRUH�VXEWOH�WKDQ��DQG�TXLWH�GLIIHUHQW�IURP��
WKRVH�XVHG�E\�WKH�ZKLWH��PLGGOH�FODVV�SRSXODWLRQ��,W�
ZRXOG�DSSHDU�WKDW�LQ�WKLV�SDUWLFXODU�ORZHU�FODVV�1HJUR�
JURXS��D� JUHDW�GHDO�RI�LQIRUPDWLRQ�LV�FRPPXQLFDWHG�
E\�YHU\�VPDOO�PRYHPHQWV�RI�WKH�KDQGV�DQG�ILQJHUV��
7KHVH�PRYHPHQWV�ZHUH�DOPRVW�LPSHUFHSWLEOH�WR�P\�
VWXGHQWV�DQG�PH�����

,Q�DGGLWLRQ�WR�GLUHFW�REVHUYDWLRQ�DQG�SKRWRJUDSKV��
DQRWKHU�VRXUFH�RI�GDWD�LV�WKH�XQVHOI�FRQVFLRXV�FRPPHQW�
SHRSOH�PDNH�DV�D�UHVXOW�RI�VRPH�EUHDFK�RI�VSDWLDO�HWL��
TXHWWH��6XFK�FRPPHQWV�RIWHQ�KHOS�LGHQWLI\�WKH�VWUXFWXUH�
SRLQWV�LQ�WKH�SUR[HPLF�V\VWHP�XQGHU�VWXG\��([DPSOHV�
WKDW�RFFXU�IUHTXHQWO\�DUH�VWDWHPHQWV�OLNH�WKHVH��

,�ZLVK�KH�ZRXOG�VWRS�EUHDWKLQJ�GRZQ�P\�QHFN��,� FDQ
W�
VWDQG�WKDW��
+DYH�\RX�QRWLFHG�KRZ�VKH�LV�DOZD\V�WRXFKLQJ�\RX��6KH�
FDQ
W�VHHP�WR�NHHS�KHU�KDQGV�WR�KHUVHOI��
+H�ZDV�VR�FORVH�KLV�IDFH�ZDV�DOO�GLVWRUWHG��

3K\VLFDO�FRQWDFW�EHWZHHQ�SHRSOH��EUHDWKLQJ�RQ�SHRSOH�
RU�GLUHFWLQJ�RQH
V�EUHDWK�DZD\�IURP�SHRSOH��GLUHFW�H\H�
FRQWDFW�RU�DYHUWLQJ�RQH
V�JD]H��SODFLQJ�RQH
V�IDFH�VR�
FORVH�WR�DQRWKHU�WKDW�YLVXDO�DFFRPPRGDWLRQ�LV�QRW�SRV��
VLEOH��DUH�DOO�H[DPSOHV�RI�WKH�NLQG�RI�SUR[HPLF�EHKDYLRU�
WKDW�PD\�EH�SHUIHFWO\�FRUUHFW�LQ�RQH�FXOWXUH�DQG�DEVRO��
XWHO\�WDERR�LQ�DQRWKHU��

(;3(5,0(17$/�$%675$&7�6,78$7,216�

,W�LV�SRVVLEOH�WR�OHDUQ�D�JRRG�GHDO�DERXW�KRZ�PHPEHUV�
RI�D�JLYHQ�FXOWXUH�VWUXFWXUH�VSDFH�DW�YDULRXV�OHYHOV�RI�
DEVWUDFWLRQ�E\�VHWWLQJ�XS�VLPSOH�VLWXDWLRQV�LQ�ZKLFK�WKH\�
PDQLSXODWH�REMHFWV����,�XVHG�FRLQV�DQG�SHQFLOV�DQG�DVNHG�
P\�VXEMHFWV�WR�DUUDQJH�WKHP�VR�WKDW�WKH\�ZHUH��FORVH��
DQG��IDU�DSDUW��DQG��VLGH�E\�VLGH��DQG��QH[W�WR�HDFK�

��� )RU�WKH�SDVW�WKUHH�\HDUV��D�PRWRUL]HG�GULYH������H[SRVXUH�EXON�
ILOP����PP�1LNRQ�KDV�EHHQ�XVHG��7KH� ���PP�QHJDWLYH�HQODUJHV�
ZHOO�DQG�SURYLGHV�H[FHOOHQW�GHWDLO�DW�ORZ�FRVW��DQG�WKH�FDPHUD�LV�
VRPHZKDW�OHVV�EXON\�WKDQ�D� KLJK�TXDOLW\����PP�PRYLH�FDPHUD��
7KH�KDOI�IUDPH����PP�FDPHUD�KDV�DOVR�SURYHG�WR�EH�D�YHU\�FRQ��
YHQLHQW��FRPSDFW�LQVWUXPHQW��6R�IDU��WKH���PP�DQG�VXSHU���PRYLH�
FDPHUDV�KDYH�QRW�SURYLGHG�HLWKHU�WKH�TXDOLW\�RU�WKH�VORZ�VSHHGV�
HVVHQWLDO�IRU�WKLV�ZRUN��

��� 7KH� UHVHDUFK�UHIHUUHG�WR� LV� FXUUHQWO\�XQGHU�ZD\�DQG� ZLOO�
DSSHDU�LQ� D� KDQGERRN�RI�SURFHGXUHV�DQG�PHWKRGV�LQ�SUR[HPLF�
UHVHDUFK��
��� /LWWOH�������� ������ KDV�HVWDEOLVKHG�WKDW�WKH�FRUUHODWLRQ�EH��
WZHHQ�WKH�ZD\�D�VXEMHFW�SHUFHLYHV�WZR�RWKHU�SHRSOH��WZR�VLOKRXHWWHV��
WZR�GROOV��RU�WZR�F\OLQGHUV�RI�ZRRG�LV�VXFK�WKDW�IRU�DOO�SUDFWLFDO�
SXUSRVHV�WKH\�DUH� LQWHUFKDQJHDEOH��2QH� PXVW�REVHUYH��KRZHYHU��
WKDW�LQ�DOO� WKHVH�FRQWH[WV��WKH�VXEMHFW�LV�MXGJLQJ�VSDWLDO�UHODWLRQV�
DV�DQ�RXWVLGHU�DQG�QRW�DV�D�SDUWLFLSDQW��
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+�DOO�� 352;(0,&6�RWKHU��DQG�WKHQ�WR�WHOO�PH�ZKHWKHU�WZR�REMHFWV�ZHUH�
�WRJHWKHU��RU�QRW��$UDE�VXEMHFWV�ZHUH�XQDEOH�RU�XQ��
ZLOOLQJ�WR�PDNH�D�MXGJPHQWV�DV�WR�ZKHWKHU�WZR�REMHFWV�
ZHUH�FORVH�WRJHWKHU�RU�QRW�LI�WKH�VXUURXQGWQJ�DUHD�ZDV�
QRW�VSHFLILHG��,Q�RWKHU�ZRUGV��$UDEV�VDZ�WKH�REMHFWV�LQ�
D�FRQWH[W��$PHULFDQV�VDZ�WKH�REMHFWV�RQO\�LQ�UHODWLRQ�WR�
HDFK�RWKHU��

6758&785('� ,17(59,(:6�

0\�ZLIH�DQG�,�LQWHUYLHZHG�ERWK�$PHULFDQ�DQG�IRUHLJQ�
VXEMHFWV�LQ�GHSWK��IROORZLQJ�D�GHWDLOHG�LQWHUYLHZ�VFKH��
GXOH��7KH�VKRUWHVW�LQWHUYLHZV�WRRN�VL[�KRXUV��WKH�ORQJHVW�
ODVWHG�VL[�PRQWKV�DQG�ZDV�VWLOO�SURGXFLQJ�GDWD�ZKHQ�WKDW�
SKDVH�RI�WKH�ZRUN�ZDV�WHUPLQDWHG��,Q�WKH�FRXUVH�RI�WKHVH�
VWXGLHV��LW�EHFDPH�DSSDUHQW�WKDW�DOWKRXJK�WKH�DQVZHUV�RI�
GLIIHUHQW�VXEMHFWV�WR�DQ\�SDUWLFXODU�TXHVWLRQ�PLJKW�YDU\��
WKH�LQWHUYLHZ�VFKHGXOH�DV�D�ZKROH�FRXOG�WHDFK�XV�PXFK�
DERXW�KRZ�WKH�VXEMHFWV�VWUXFWXUHG�DQG�H[SHULHQFHG�VSDFH��
&RQFOXVLRQV�FRXOG�EH�GUDZQ�IURP�WKH�ZD\�LQ�ZKLFK�WKH�
TXHVWLRQV�ZHUH�DQVZHUHG�DQG�IURP�WKH�GLIILFXOWLHV�HQ��
FRXQWHUHG�LQ�XQGHUVWDQGLQJ�SDUWLFXODU�TXHVWLRQV��
7KH�SURWRFRO�IRU�WKH�LQWHUYLHZV�EHJDQ�ZLWK�D�JHQHUDO�

TXHVWLRQ�FRQFHUQLQJ�WKH�KRPH�DQG�KRXVHKROG��DQG�WKH�
DFWLYLWLHV�DQG�QDPHG�DUHDV�FRQWDLQHG�LQ�WKH�KRXVH��7KH�
KRPH�ZDV�FKRVHQ�DV�D�VWDUWLQJ�SRLQW�QRW�RQO\�EHFDXVH�
HYHU\RQH�KDV�RQH��EXW�DOVR�EHFDXVH�LW�KDG�EHHQ�RXU�
F[SHULHQFH�WKDW�VXEMHFWV�FDQ�XVXDOO\�WDON�DERXW�WKH�FRQ��
FUHWH�IHDWXUHV�RI�WKH�KRPH�HYHQ�ZKHQ�WKH\�ILQG�LW�GLI��
ILFXOW�RU�LQDSSURSULDWH�WR�WDON�DERXW�RWKHU�WRSLFV��2QFH�
WKH�KRPH�SLFWXUH�KDG�EHHQ�UHFRUGHG�DORQJ�ZLWK�GUDZLQJV�
DQG�GLDJUDPV��WKH�VDPH�PDWHULDO�ZDV�FRYHUHG�LQ�D�GLI��
IHUHQW�ZD\�E\�H[SORULQJ�VXFK�WRSLFV�DV�SULYDF\��ERXQG��
DULHV��WKH�ULJKWV�RI�SURSLQTXLW\��DQG�WKH�SODFH�RI�WKH�
SDUWLFXODU�KRPH�LQ�LWV�VRFLDO�DQG�JHRJUDSKLF�VHWWLQJ��)XU��
QLWXUH�DUUDQJHPHQWV�LQ�KRPH�DQG�RIILFH�SURYLGHG�DGGHG�
GDWD�RQ�VRFLDO�UHODWLRQVKLSV��DQG�VR�GLG�OLQJXLVWLF�IHDWXUHV�
VXFK�DV�ZRUGV�RU�FRQFHSWV�WKDW�ZHUH�GLIILFXOW�WR�WUDQVODWH��
$OWRJHWKHU��VRPH����WRSLFV�ZHUH�FRYHUHG��
2QH�RI�WKH�PRVW�YDOXDEOH�IHDWXUHV�RI�RXU�SURWRFRO�ZDV�

WKDW�LW�ZDV�VXIILFLHQWO\�FXOWXUH�ERXQG�WR�FDXVH�IRUHLJQ�
VXEMHFWV�WR�UDLVH�TXHVWLRQV�WKDW�UHYHDOHG�QRW�RQO\�WKH�
VWUXFWXUHV�RI�WKHLU�RZQ�SUR[HPLF�V\VWHPV�EXW�WKH�WDNHQ��
IRU�JUDQWHG�DVSHFWV�RI�RXU�V\VWHP�DV�ZHOO����:KHUH�GR�
\RX�JR�WR�EH�DORQH"��D�QRUPDO�TXHVWLRQ�IRU�$PHULFDQV�
�SX]]OHG�DQG�VRPHWLPHV�DQJHUHG�$UDEV��6RPH�UHSUHVHQ��
WDWLYH�$UDE�UHSOLHV�DUH���:KR�ZDQWV�WR�EH�DORQH"��
�:KHUH�GR�\RX�JR�WR�EH�FUD]\"���3DUDGLVH�ZLWKRXW�
SHRSOH�LV�+HOO���7UHVSDVVLQJ�LV�WKRXJKW�RI�LQ�WKH�8QLWHG�
6WDWHV�DV�D�XQLYHUVDOO\�UHFRJQL]DEOH�YLRODWLRQ�RI�WKH�
PRUHV��\HW�RXU�LQWHUYLHZV�IDLOHG�WR�WXUQ�XS�DQ\WKLQJ�
HYHQ�DSSURDFKLQJ�WKLV�FRQFHSW�DPRQJ�XUEDQ�$UDEV��7KH�
DFWXDO�VWUXFWXUH�RI�WKH�LQWHUYLHZ�SURYHG�WR�EH�D�
YDOXDEOH�UHVHDUFK�LQVWUXPHQW��7KH�SRLQW�LV�ERWK�VXEWOH�
DQG�LPSRUWDQW��%\�IROORZLQJ�D�VWDQGDUG�SURWRFRO��WKHQ��
ZH�ZHUH�FRQGXFWLQJ�UHVHDUFK�VLPXOWDQHRXVO\�RQ�WZR�
GLIIHUHQW�OHYHOV��OHYHO�$�ZDV�WKH�PDQLIHVW�FRQWHQW��
$QVZHUV�WR�4XHVWLRQV��DQG�OHYHO�%� �WKH�PRUH�LP��
SRUWDQW�DQG�EDVLF��ZDV�WKH�FRQWUDVW�LQ�VWUXFWXUH�RI�WZR�
FXOWXUDO�V\VWHPV��RQH�EHLQJ�XVHG�LQ�FRQWH[W�WR�HOLFLW�WKH�
RWKHU��7KH�PRVW�YDOXDEOH�VHVVLRQV�WXUQHG�RXW�WR�EH�
WKRVH�LQ�ZKLFK�IRUHLJQ�VXEMHFWV�WRRN�LVVXH�ZLWK�RXU�
VSDWLDO�FDWDJRULHV��

2QH�VHFWLRQ�RI�RXU�TXHVWLRQQDLUH�GHDOW�ZLWK�OLVWHQLQJ�
EHKDYLRU���� DQG�ZDV�GHVLJQHG�WR�HOLFLW�LQIRUPDWLRQ�RQ�
ZKHUH�VXEMHFWV�ORRNHG�DW�WKH�SHUVRQ�EHLQJ�DGGUHVVHG�
IRU�IHHGEDFN��7KLV�SURYHG�WR�EH�RQH�RI�WKH�PRVW�SURGXF��
WLYH�VHFWLRQV�RI�RXU�TXHVWLRQQDLUH��:KDW�HPHUJHG�IURP�
LQWHUYLHZV�ZLWK�IRUHLJQ�VXEMHFWV�ZDV�QRW�D�GLUHFW�DQVZHU�
WR�WKH�TXHVWLRQV�EXW�D�VHULHV�RI�FRPSODLQWV�WKDW�$PHULFDQV�
QHYHU�OLVWHQ�RU�FRPSODLQWV�DERXW�ZKDW�$PHULFDQV�FRP��
PXQLFDWH�E\�WKH�ZD\�LQ�ZKLFK�WKH\�OLVWHQ��$UDEV�VDLG�ZH�
DUH�DVKDPHG�DOO�WKH�WLPH��:KDW�PDGH�WKHP�WKLQN�VR"�7KH�
IDFW�WKDW�ZH�ZLWKKROG�RXU�EUHDWK�DQG�GLUHFW�LW�DZD\�
IURP�WKH�RWKHU�SHUVRQ��/DWLQ�$PHULFDQ�VXEMHFWV�FRP��
SODLQHG�WKDW�$PHULFDQV�QHYHU�OLVWHQHG�RU�ZHUH�DOZD\V�
EUHDNLQJ�RII��D�FRQFOXVLRQ�WKH\�GUHZ�IURP�WKH�IDFW�
WKDW�RXU�H\HV�ZDQGHU��7KH�LQIRUPDWLRQ�WKDW�ZH�VRXJKW�
E\�WKLV�OLQH�RI�LQTXLU\�FRQFHUQHG�WKH�W\SH�RI�SHU��
FHSWXDO�LQYROYHPHQW�RI�WKH�WZR�VXEMHFWV��

$1$/<6,6� 2)�7+(� /(;,&21�

,�KDYH�ORQJ�PDLQWDLQHG��+DOO�DQG�7UDJHU�������+DOO�
������WKDW�FXOWXUH�LV�EDVLFDOO\�D�FRPPXQLFDWLYH�SURFHVV��
7KLV�SURFHVV�RFFXUV�VLPXOWDQHRXVO\�RQ�PDQ\�OHYHOV��VRPH�
RI�WKHP�PRUH�H[SOLFLW�WKDQ�RWKHUV��/DQJXDJH�LV�RQH�RI�WKH�
H[SOLFLW�OHYHOV��%RDV��������ZDV�WKH�ILUVW�DQWKURSRORJLVW�
WR�HPSKDVL]H�WKH�UHODWLRQVKLS�EHWZHHQ�ODQJXDJH�DQG�
FXOWXUH��+H�PDGH�KLV�SRLQW�LQ�WKH�VLPSOHVW��PRVW�REYLRXV�
ZD\�E\�DQDO\]LQJ�OH[LFRQV�RI�ODQJXDJHV��:KRUI��������
ZHQW�EH\RQG�%RDV�DQG�VXJJHVWHG�WKDW�ODQJXDJH�OD\V�
D�SURPLQHQW�UROH�LQ�PROGLQJ�WKH�SHUFHSWXDO�ZRUOG�RI�D�
FXOWXUH��+H�VWDWHV��

:H�GLVVHFW�QDWXUH�DORQJ�OLQHV�ODLG�GRZQ�E\�RXU�QDWXUDO�
ODQJXDJHV��7KH�FDWHJRULHV�DQG�W\SHV�WKDW�ZH�LVRODWH�IURP�
WKH�ZRUOG�RI�SKHQRPHQD�ZH�GR�QRW�ILQG�WKHUH�����


�:KRUI�REVHUYHG�WKDW�LQ�+RSL��WLPH�DQG�VSDFH�DUH�
LQH[WULFDEO\�ERXQG�XS�LQ�HDFK�RWKHU��WR�DOWHU�RQH�LV�WR�
FKDQJH�WKH�RWKHU��+H�VD\V��

7KH�+RSL�WKRXJKW�ZRUOG�KDV�QR�LPDJLQDU\�VSDFH������ ,Q�
RWKHU�ZRUGV��WKH�+RSL�FDQQRW�DV�VSHDNHUV�RI�,QGR�(XURSHDQ�
ODQJXDJHV�GR��
LPDJLQH��VXFK�D�SODFH�DV�+HDYHQ�RU�+HOO��
)XUWKHUPRUH��KROORZ��VSDFHV�OLNH�URRP��FKDPEHU��KDOO�DUH�
QRW�UHDOO\�QDPHG�REMHFWV�EXW�DUH�UDWKHU�ORFDWHG�����

6DSLU
V�DQG�:KRUI
V�LQIOXHQFH��H[WHQGHG�IDU�EH\RQG�
WKH�FRQILQHV�RI�GHVFULSWLYH�OLQJXLVWLFV��FDXVHG�PH�WR�
UHYLHZ�WKH�OH[LFRQ�RI�WKH�SRFNHW�2[IRUG�'LFWLRQDU\�DQG�
WR�H[WUDFW�IURP�LW�DOO�WKH�WHUPV�KDYLQJ�VSDWLDO�FRQQRWD��
WLRQV�VXFK�DV���RYHU����XQGHU����DZD\�IURP����WR��
JHWKHU����QH[W�WR����EHVLGH����DGMDFHQW����FRQJUXHQW���
�OHYHO����XSULJKW���$OWRJHWKHU��VRPH�����RI�WKLV�GLF��

��� ,W� ORQJ�KDV�EHHQ�WDNHQ�IRU�JUDQWHG�WKDW�WKH�VLJQDO��VLJQ��RU�
PHVVDJH�LV�ZKDW�WKH�VRFLDO�VFLHQWLVW�FRQFHQWUDWHV�RQ�ZKHQ�GRLQJ�
FRPPXQLFDWLRQV�UHVHDUFK��,� REVHUYHG�VRPH�\HDUV�DJR� WKDW�PXFK�
RI�WKH�VOLSSDJH�LQ�LQWHUFXOWXUDO�FRPPXQLFDWLRQ�RFFXUV�EHFDXVH�WKH�
VSHDNHU�FDQQRW�WHOO�ZKHWKHU�WKH�SHUVRQ�KH�LV�DGGUHVVLQJ�LV�OLVWHQLQJ�
RU�QRW��+DOO� ����E���

9RO����� 1R��������$SULO�-XQH������ ���
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WLRQDU\��RU�DSSUR[LPDWHO\�������OH[LFDO�LWHPV��ZHUH�
UHFRUGHG����

,17(535(7$7,21� 2)�$57�

3DUDOOHOLQJ�:KRUI
V�WKLQNLQJ�DERXW�ODQJXDJH��WKH�WUDQV��
DFWLRQDO�SV\FKRORJLVWV�KDYH�GHPRQVWUDWHG�WKDW�SHUFHS��
WLRQ�LV�QRW�SDVVLYH�EXW�LV�OHDUQHG�DQG�LQ�IDFW�KLJKO\�SDW��
WHUQHG��,W�LV�D�WUXH�WUDQVDFWLRQ�LQ�ZKLFK�WKH�ZRUOG�DQG�
WKH�SHUFHLYHU�ERWK�SDUWLFLSDWH��$�SDLQWLQJ�RU�SULQW�PXVW�
WKHUHIRUH�FRQIRUP�WR�WKH�:HOWDQVFKDXXQJ�RI�WKH�FXOWXUH�
WR�ZKLFK�LW�LV�GLUHFWHG�DQG�WR�WKH�SHUFHSWXDO�SDWWHUQV�RI�
WKH�DUWLVW�DW�WKH�WLPH�KH�LV�FUHDWLQJ��$UWLVWV�NQRZ�WKDW�
SHUFHSWLRQ�LV�D�WUDQVDFWLRQ��LQ�IDFW��WKH\�WDNH�LW�IRU�JUDQW��
HG��
7KH�DUWLVW�LV�ERWK�D�VHQVLWLYH�REVHUYHU�DQG�D�FRPPXQL��

FDWRU��+RZ�ZHOO�KH�VXFFHHGV�GHSHQGV�LQ�SDUW�RQ�WKH�
GHJUHH�WR�ZKLFK�KH�KDV�EHHQ�DEOH�WR�DLQDO\]H�DQG�RUJDQL]H�
SHUFHSWXDO�GDWD�LQ�ZD\V�WKDW�DUH�PHDQLQJIXO�WR�KLV�DX��
GLHQFH��7KH�PDQQHU�LQ�ZKLFK�VHQVH�LPSUHVVLRQV�DUH�
HPSOR\HG�E\�WKH�DUWLVW�UHYHDOV�GDWD�DERXW�ERWK�WKH�DUWLVW�
DQG�KLV�DXGLHQFH��
*LGHRQ����������'RUQHU���������DQG�*URVVHU��������

KDYH�FRQWULEXWHG�WR�WKH�VSHFLILF�XQGHUVWDQGLQJ�RI�WKH�
ZD\�(XURSHDQ�PDQ�KDV�GHYHORSHG�KLV�SHUFHSWXDO�RU��
JDQL]DWLRQ�WKURXJK�WKH�DJHV����)RU�H[DPSOH��*URVVHU�
FRPPHQWV�WKDW�WKH�SRUWUDLW�LV�GLVWLQJXLVKHG�IURP�DQ\�
RWKHU�NLQG�RI�SDLQWLQJ�E\�D� SV\FKRORJLFDO�QHDUQHVV�
ZKLFK��������GHSHQGV�GLUHFWO\�RQ�WKH�DFWXDO�LQWHUYDO�WKH�
GLVWDQFH�LQ�IHHW�DQG�LQFKHV�EHWZHHQ�WKH�PRGHO�DQG�SDLQW��
HU���� ���+H�VHWV�WKLV�GLVWDQFH�DW�IRXU�WR�HLJKW�IHHW�DQG�
QRWHV�WKDW�LW�FUHDWHV�WKH�FKDUDFWHULVWLF��TXDOLW\��RI�D�
SRUWUDLW���WKH�SHFXOLDU�VRUW�RI�FRPPXQLFDWLRQ��DOPRVW�D�
FRQYHUVDWLRQ��WKDW�WKH�SHUVRQ�ZKR�ORRNV�DW�WKH�SLFWXUH�
LV�DEOH�WR�KROG�ZLWK�WKH�SHUVRQ�SDLQWHG�WKHUH���*URVVHU
V�
GLVFXVVLRQ�RI�WKH�GLIILFXOWLHV�RI�RUHV�RUWHQLQJ�DQG�RI�WKH�
GLVWRUWLRQV�WKDW�RFFXU�ZKHQ�WKH�SDLQWHU�RU�SHUFHLYHU�JHWV�
WRR�FORVH�WR�KLV�VXEMHFW�FORVHO\�SDUDOOHOV�P\�VXEMHFWV
�GH��
VFULSWLRQV�RI�WKHLU�SHUFHSWLRQ�RI�RWKHUV�ZKHQ�WKH\�DUH�
�WRR�FORVH���
7KH�GLVWLQFWLRQ�PDGH�E\�*LEVRQ��������EHWZHHQ�WKH�

YLVXDO�ILHOG��WKH�LPDJH�FDVW�RQ�WKH�UHWLQD��DQG�WKH�YLVXDO�
ZRUOG��WKH�VWDEOH�LSPDJH�FUHDWHG�LQ�WKH�PLQG��LV�HVVHQWLDO�
WR�WKH�FRPSUHKHQVLRQ�RI�WKH�GLIIHUHQFHV�LQ�WKH�ZRUN�RI�
WZR�DUWLVWV�OLNH�+REEHPD�DQG�5HPEUDQGW��+REEHPD�
GHSLFWHG�WKH�YLVXDO�ZRUOG�SHUFHLYHG�LQ�WKH�VDPH�ZD\�D�
VFHQH�RXWVLGH�D�ZLQGRZ�LV�SHUFHLYHG��DV�D�VXPPDU\�RI�
KXQGUHGV��LI�QRW�WKRXVDQGV��RI�YLVXDO�ILHOGV��5HPEUDQGW��
LQ�FRQWUDVW��SDLQWHG�YLVXDO�ILHOGV����,Q�HIIHFW��KH�PDGH�

VWDWLF�WKH�VFHQH�ZKLFK�LV�JHQHUDOO\�SHUFHLYHG�LQ�DQ�LQ��
VWDQW��
7KH�SULQFLSDO�GLIILFXOW\�LQ�XVLQJ�DUW�DV�FXOWXUDO�GDWD�

LV�WR�GLVWLQJXLVK�EHWZHHQ�WKH�DUWLVW
V�WHFKQLTXH��ZKLFK�
DORQH�UHYHDOV�WKH�EXLOGLQJ�EORFNV�RI�KLV�FUHDWLRQ��DQG�
KLV�VXEMHFW�PDWWHU��ZKLFK�PD\�EH�GHVLJQHG�WR�EH�SHU��
VXDVLYH�DQG�LV�RIWHQ�FRQWURYHUVLDO���� EHFDXVH�WDVWHV�LQ�
DUW�GLIIHU��'HVSLWH�VXFK�FRPSOH[LWLHV��WKH�GDWD�DUH�VXI��
ILFLHQWO\�ULFK�WR�ZDUUDQW�DQ\�HIIRUW�WKDW�LV�UHTXLUHG��

$1$/<6,6� 2)�/,7(5$785(�

$Q�H[DPLQDWLRQ�RI�WKH�ZULWHU
V�VHQVH�LPSUHVVLRQV�UHYHDOV�
PXFK�DERXW�KLV�SHUFHSWXDO�ZRUOG��,I�D�ZULWHU�UHIHUV�WR�
YLVLRQ�WR�EXLOG�KLV�LPDJHV�LW�LV�SRVVLEOH�WR�H[DPLQH�WKHVH�
LPDJHV�WR�GHWHUPLQH�ZKDW�NLQG�RI�YLVLRQ�KH�XVHV��,V�LW�
IRYHDO��PDFXODU��RU�SHULSKHUDO�YLVLRQ"�:KLFK�RI�*LEVRQ
V�
QXPHURXV�ZD\V�RI�VHHLQJ�SHUVSHFWLYH�GRHV�KH�HPSOR\"�
:KDW�LV�WKH�UROH�RI�ROIDFWLRQ�DQG�WRXFK"�
:ULWHUV�H[SUHVV�ZKDW�UHDGHUV�DOUHDG\�NQRZ�DQG�

ZRXOG�KDYH�H[SUHVVHG�LI�WKH\�KDG�SRVVHVVHG�WKH�UHTXLVLWH�
DQDO\WLF�FDSDELOLW\��WUDLQLQJ�DQG�VNLOOV��:KHQ�WKH�ZULWHU�
VXFFHHGV��WKHUH�LV�D�FORVH�UHJLVWHU�EHWZHHQ�KLV�GHVFULSWLRQV�
DQG�KLV�UHDGHU
V�RZQ�VHQVRU\�SDWWHUQ��VLQFH�ZULWHUV�HYRNH�
VSDWLDO�LPDJHV�LQ�WKH�UHDGHU��7KH�TXHVWLRQ�,�DVNHG�P\��
VHOI�ZDV���:KDW�FOXHV�GRHV�WKH�ZULWHU�SURYLGH�WKH�UHDGHU�
WKDW�HQDEOH�KLP�WR�FRQVWUXFW�D�VSDWLDO�LPDJH"��,W�VHHPHG�
WR�PH�WKDW�DQ�DQDO\VLV�RI�SDVVDJHV�WKDW�DUH�VSDWLDOO\�HYRF��
DWLYH�ZRXOG�EH�UHYHDOLQJ��,�DVNHG�VXEMHFWV�WR�PDUN�VXFK�
SDVVDJHV�LQ�D�VDPSOH�RI�RYHU�D�KXQGUHG�UHSUHVHQWDWLYH�
QRYHOV��7KH�ILUVW�WH[WV�XVHG�ZHUH�WKRVH�ZKLFK�FRQWDLQHG�
VSDWLDO�LPDJHV�WKDW�VXEMHFWV�YLYLGO\�UHFDOOHG�IURP�SDVW�
UHDGLQJ��7KLV�JURXS�RI�SDVVDJHV��HOLFLWHG�IURP�WKRVH�ZKR�
KDG�VSRQWDQHRXVO\�FRPPHQWHG�RQ�WKHP��XOWLPDWHO\�
SURYHG�WR�EH�RI�WKH�PRVW�YDOXH��
$V�LQ�SDLQWLQJ��WKH�UHSUHVHQWDWLRQ�RI�VSDFH�LQ�OLWHUD��

WXUH�FKDQJHV�RYHU�WLPH��DQG�DSSHDUV�WR�UHIOHFW�UDWKHU�
DFFXUDWHO\�JURZLQJ�DZDUHQHVV�RI�WKH�QDWXUH�DV�ZHOO�DV�
WKH�SUR[HPLF�SDWWHUQV�RI�WKH�FXOWXUH��0F/XKDQ��������
QRWHV��IRU�H[DPSOH��WKDW�WKH�ILUVW�UHIHUHQFH�WR�WKUHH��
GLPHQVLRQDO�YLVXDO�SHUVSHFWLYH�LQ�OLWHUDWXUH�RFFXUV�LQ�
.LQJ�/HDU��ZKHQ�(GJDU�VHHNV�WR�SHUVXDGH�WKH�EOLQGHG�
'XNH�RI�*ORXFHVWHU�WKDW�WKH\�LQGHHG�VWDQG�DWRS�WKH�
FOLIIV�RI�'RYHU��7KRUHDX
V�:DOGHQ�LV�UHSOHWH�ZLWK�
VSDWLDO�LPDJHV��5HIHUULQJ�WR�KLV�VPDOO�FDELQ�DQG�LWV�
LQIOXHQFH�RQ�KLV�FRQYHUVDWLRQ��KH�ZULWHV��

����RXU�VHQWHQFHV�ZDQWHG�URRP�WR�XQIROG�DQG�IRUP�WKHLU�
FROXPQV�LQ�WKH�LQWHUYDO��,QGLYLGXDOV��OLNH�QDWLRQV��PXVW�KDYH�
VXLWDEOH�EURDG�DQG�QDWXUDO�ERXQGDULHV��HYHQ�D� QHXWUDO�
JURXQG�EHWZHHQ�WKHP����� ,I�ZH�DUH�PHUHO\�ORTXDFLRXV�DQG�
ORXG�WDONHUV��WKHQ�ZH�FDQ�DIIRUG�WR�VWDQG�YHU\�QHDU�WR��
JHWKHU��FKHHN�WR�MRZO��DQG�IHHO�HDFK�RWKHU
V�EUHDWK��EXW�LI�
ZH�VSHDN�UHVHUYHGO\�DQG�WKRXJKWIXOO\�ZH�ZDQW�WR�EH�IDUWKHU�
DSDUW��WKDW�DOO�DQLPDO�KHDW�DQG�PRLVWXUH�PD\�KDYH�D�FKDQFH�
WR�HYDSRUDWH��LWDOLFV�PLQH���

0DUN�7ZDLQ�ZDV�IDVFLQDWHG�ZLWK�VSDWLDO�LPDJHU\�DQG�
LWV�GLVWRUWLRQ��+H�VHW�RXW�WR�FUHDWH�LPSRVVLEOH�VSDWLDO�

��� ,W�JRHV�ZLWKRXW�VD\LQJ�WKDW�XQOHVV�WKH�DQWKURSRORJLVW�LV�WKRU��
RXJKO\�FRQYHUVDQW�ZLWK�WKH�ODQJXDJH�DV�LW�UHODWHV�WR�WKH�UHVW�RI�WKH�
FXOWXUH��WKH�XVH�RI�WKH�OH[LFRQ�DV�DQ�DQDO\WLF�WRRO�LV�QRW�SRVVLEOH��
,Q�WKLV�UHJDUG��,�KDYH�UHFHLYHG�LQYDOXDEOH�DLG�IURP�P\�FROOHDJXH�
0RXNKWDU�$QL��ZKR�KDV�GHYRWHG�\HDUV�WR�WKH�SUHSDUDWLRQ�RI�DQ�
$UDE�(QJOLVK�GLFWLRQDU\��$QL
V�LPPHUVLRQ�LQ�WKH�OH[LFRQV�RI�WKH�
WZR�ODQJXDJHV�KDV�PDGH�LW�SRVVLEOH�IRU�KLP�WR�GHDO�H[SOLFLWO\�ZLWK�
FRQWUDVWV�WKDW�ZRXOG�QRW�RWKHUZLVH�EH�VR�REYLRXV��
��� :HVWHUQ�DUW�LV�DQDO\]DEOH�DFFRUGLQJ�WR�WKH�SHUVSHFWLYH�FDWDJRULHV�
LGHQWLILHG�E\�*LEVRQ���������/LQHDU�SHUVSHFWLYH�LV�RQO\�RQH�RI�D�
JUHDW�PDQ\�GLIIHUHQW�ZD\V�LQ�ZKLFK�REMHFWV�DUH�VHHQ�LQ�GHSWK����� /LNH�DOO�JUHDW�DUWLVWV��5HPEUDQGW�SDLQWHG�LQ�GHSWK��FRP��
PXQLFDWLQJ�RQ�PDQ\�GLIIHUHQW�OHYHOV��,S�VRPH�RI�KLV�SLFWXUHV��WKHUH�
DUH�WZR�RU�PRUH�YLVXDO�ILHOGV��VR�WKDW�WKH�H\H�MXPSV�IURP�RQH�WR�
WKH�RWKHU��+H�XQGRXEWHGO\�ZDV�DKHDG�RI�KLV�WLPH��DQG�KH�FHU��
WDLQO\�YLRODWHG�WKH�DUW�PRUHV��+LV�UHFRUGLQJ�RI�WKH�LQVWDQW�RI�SHU��
FHSWLRQ�DSSHDUV�WR�EH�H[WUDRUGLQDULO\�DFFXUDWH��IRU�WKRVH�RI�XV�ZKR�
OHDPHG�WR�VHH�LQ�WKH�(XURSHDQ�WUDGLWLRQ���,W�LV�RQO\�UHFHQWO\�WKDW�
SRSXODU�FXOWXUH�KDV�EHJXQ�WR�FDWFK�XS�ZLWK�KLP��

��� ,W�LV�LPSRUWDQW�WR�HPSKDVL]H�WKDW�WKH�SURFHGXUHV�XVHG�LQ�WKLV�
VHULHV�RI�VWXGLHV�ZHUH�QRW�FRQFHUQHG�ZLWK�WKDW�OHYHO�RI�DQDO\VLV�
WKDW�GHDOV�ZLWK�DUW�VW\OHV�RU�VXEMHFW�PDWWHU�RU�FRQWHQW�LQ�WKH�
FRQYHQWLRQDO�VHQVH��%RWK�VW\OLVWLF�DQG�FRQWHQW�DQDO\VHV�UHSUHVHQW�
YDOLG�SRLQWV�RI�HQWU\�LQWR�DQ�DQDO\VLV�RI�DUW��EXW�WKH\�DUH�PRUH�
VXLWDEOH�WR�LQWUDV\VWHPLF�DQDO\VLV�WKDQ�WR�WKH�FRPSDULVRQ�RI�WZR�RU�
PRUH�GLIIHUHQW�V\VWHPV��
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+DOO�� 352;(0,&6�SDUDGR[HV�LQ�ZKLFK�WKH�UHDGHU��VHHV��LQWLPDWH�GHWDLOV�DW�
LQFUHGLEOH�GLVWDQFHV��RU�H[SHULHQFHV�VSDFHV�VR�YDVW�WKDW�
WKH�PLQG�ERJJOHV�DW�FRPSUHKHQGLQJ�WKHP��0RVW�RI�0DUN�
7ZDLQ
V�GLVWDQFHV�DUH�YLVXDO�DQG�DXGLWRU\��.DIND��LQ�
7KH�7ULDO��HPSKDVL]HV�WKH�ERG\�DQG�WKH�UROH�RI�NLQHV��
WKHWLF�GLVWDQFH�SHUFHSWLRQ��7KH�YLWDOLW\�RI�6W��([XSHU\
V�
LPDJHV�LV�LQ�KLV�XVH�RI�NLQHVWKHWLF��WDFWLOH��ROIDFWRU\��DQG�
DXGLWRU\�SHUFHSWLRQV��

&21&(376�$1'�0($685(6�

7+5((� &$7(*25,(6� 2)�63$&(�

,W�KDV�SURYHG�KHOSIXO�LQ�SUR[HPLF�UHVHDUFK�WR�EH�DEOH�
WR�UHIHU�WR�WKH�GHJUHH�WR�ZKLFK�FXOWXUHV�WUHDW�SUR[HPLF�
IHDWXUHV�DV�IL[HG��VHPL�IL[HG��RU�G\QDPLF��+DOO�����D��
��������,Q�JHQHUDO��ZDOOV�DQG�WHUULWRULDO�ERXQGDULHV�DUH�
WUHDWHG�DV�IL[HG�IHDWXUHV��+RZHYHU��WHUULWRU\�PD\�EH�D�
VHDVRQDO�DIIDLU��DV�LW�LV�ZLWK�WKH�PLJUDWLQJ�%HGRXLQ�RI�
6\ULD��DQG�WKHUHIRUH��WHUULWRU\�LV�VRPHWLPHV�FODVVLILHG�DV�
VHPL�IL[HG�RU�G\QDPLF��)XUQLWXUH�FDQ�EH�HLWKHU�IL[HG�RU�
VHPL�IL[HG��,QWHUSHUVRQDO�GLVWDQFH�LV�XVXDOO\�WUHDWHG�
LQIRUPDOO\����DQG�LV�G\QDPLF�IRU�PRVW�SHRSOHV�RI�1RUWK�
(XURSHDQ�RULJLQ��7KHVH�GLVWLQFWLRQV�DUH�LPSRUWDQW�LQ�
LQWHUFXOWXUDO�HQFRXQWHUV��,I�RQH�SHUVRQ�WUHDWV�DV�PRYH��
DEOH�WKDW�ZKLFK�LV�FRQVLGHUHG�IL[HG�E\�VRPHRQH�HOVH��LW�
FDXVHV�UHDO�DQ[LHW\��)RU�H[DPSOH��D�*HUPDQ�VXEMHFW��DQ�
LPPLJUDQW�WR�WKH�8QLWHG�6WDWHV���ZKR�WUHDWHG�IXUQLWXUH�
DV�IL[HG��KDG�EROWHG�WR�WKH�IORRU�WKH�FKDLU�RQ�ZKLFK�
YLVLWRUV�VDW�LQ�KLV�RIILFH��7KLV�FDXVHG�JUHDW�FRQVWHUQDWLRQ�
DPRQJ�$PHULFDQ�YLVLWRUV��2QH�RI�P\�&KLQHVH�VXEMHFWV�
LQIRUPHG�PH�WKDW�LQ�&KLQD�D�YLVLWRU�ZRXOG�QRW�GUHDP�RI�
DGMXVWLQJ�WKH�IXUQLWXUH�WR�FRQIRUP�WR�KLV�XQZULWWHQ�
GHILQLWLRQ�RI�DQ�LQWHUDFWLRQ�GLVWDQFH�XQOHVV�VSHFLILFDOO\�
LQVWUXFWHG�WR�GR�VR�E\�KLV�KRVW��$PHULFDQ�VWXGHQWV�LQ�P\�
FODVVHV��ZKR�FRYHU�D�ZLGH�VSHFWUXP�RI�HWKQLF��FODVV��DQG�
UHJLRQDO�FXOWXUHV�ZLWKLQ�WKH�8QLWHG�6WDWHV��KDYH�EHHQ�
HYHQO\�GLYLGHG�EHWZHHQ�WKRVH�ZKR�DGMXVW�WKH�IXUQLWXUH�
WR�FRQIRUP�WR�DQ�LQIRUPDO�QRUP�DQG�WKRVH�ZKR�GR�QRW��

62&,23(7$/� $1'� 62&,2)8*$/� 63$&(�

$QRWKHU�W\SH�RI�REVHUYDWLRQ�WR�EH�PDGH�E\�SUR[HPLF�
ILHOGZRUNHUV�LV�ZKHWKHU�WKH�VSDFH�LV�RUJDQL]HG�VR�WKDW�LW�
LV�FRQGXFLYH�WR�FRPPXQLFDWLRQ�EHWZHHQ�SHRSOH��VRFLR��
SHWDO��RU�ZKHWKHU�LW�LV�RUJDQL]HG�WR�SURGXFH�VROLWDULW\�
�VRFLRIXJDO���2VPRQG��������:KDW�LV�VRFLRIXJDO�WR�RQH�
FXOWXUH�RU�VXEFXOWXUH�PD\�EH�VRFLRSHWDO�WR�DQRWKHU��$Q�
$UDE�FROOHDJXH�KDV�QRWHG��IRU�LQVWDQFH��WKDW�KLV�VPDOO��
SDQHOHG�UHFUHDWLRQ�URRP�ZDV��VHKU�JHPLLWWOLFK��RU�
�FR]\��WR�*HUPDQ�IULHQGV�EXW�KDG�MXVW�WKH�RSSRVLWH�
HIIHFW�RQ�$UDEV��ZKR�IRXQG�LW�RSSUHVVLYH��

7+(�5(/$7,216+,3�2)�7+(�632.(1�/$1*8$*(�
72�352;(0,&6�

7KH�FRQWHQW�RI�FRQYHUVDWLRQ�LV�OLQNHG�WR�GLVWDQFH�DQG�
VLWXDWLRQ�DV�ZHOO�DV�WR�WKH�UHODWLRQVKLS�RI�WKH�SDUWLFLSDQWV��
WKHLU�HPRWLRQV��DQG�WKHLU�DFWLYLW\��-RRV��������UHODWHV�
OLQJXLVWLF�DQDO\VLV�WR�GLVWDQFH�DQG�VLWXDWLRQ�LQ�D�PDQQHU�
DSSOLFDEOH�WR�D�SUR[HPLF�IUDPH�RI�UHIHUHQFH��+LV�ILYH�
VW\OHV�LQWLPDWH��FDVXDO��FRQVXOWDWLYH��IRUPDO��DQG�
IUR]HQ�FDQ�EH�HTXDWHG�URXJKO\�ZLWK�WKH�LQWLPDWH��SHU��
VRQDO��VRFLDO�FRQVXOWDWLYH��DQG�SXEOLF�]RQHV�RI�8QLWHG�
6WDWHV�SUR[HPLF�SDWWHUQV��7KH�IDFW�WKDW�-RRV�WUHDWV�ODQJ��
XDJH�DV�D�WUDQVDFWLRQ��LQWURGXFLQJ�IHHGEDFN��UDWKHU�WKDQ�
DV�D�RQH�ZD\�SURFHVV�PDNHV�KLV�FRQFHSWXDO�PRGHO�HVSHF��
LDOO\�DSSOLFDEOH�WR�SUR[HPLFV��+LV�ZRUN�LV�DOVR�UHOHYDQW�
LQ�WKDW�LW�LQWURGXFHV�WKH�VLWXDWLRQDO�GLDOHFW��+DOO�
����E�����
+RFNHWW��������KDV�GHILQHG�FRPPXQLFDWLRQ�DV�DQ\�

HYHQW�WKDW�WULJJHUV�DQRWKHU�RUJDQLVP���7KLV�GHILQLWLRQ�
ZRXOG�LQFOXGH�WKH�HQYLURQPHQW��DOWKRXJK�LW�LV�QRW�FOHDU�
WKDW�+RFNHWW�LQWHQGHG�WKLV���2ULJLQDOO\��KH�OLVWHG�VHYHQ�
GHVLJQ�IHDWXUHV�IRU�ODQJXDJH��

���GXDOLW\��XQLWV�RU�FHQHPHV�WKDW�EXLOG�XS��
��� LQWHUFKDQJHDELOLW\���$��FDQ�SOD\��%
V��SDUW��DQG�

YLFH��YHUVD��
��� GLVSODFHPHQW��LQ�WLPH�RU�VSDFH��
��� VSHFLDOL]DWLRQ��WKH�DWWDFKPHQW�RI�VSHFLILF�PHDQLQJV�

WR�VSHFLILF�WKLQJV��
��� DUELWUDULQHVV��WKHUH�LV�QR�QHFHVVDU\�FRQQHFWLRQ�EHWZHHQ�

WKH�HYHQW�DQG�WKH�V\PERO��
��� SURGXFWLYLW\��QRYHO�IRUPV�FDQ�EH�FUHDWHG��
��� FXOWXUDO�WUDQVPLVVLRQ��DV�FRQWUDVWHG�ZLWK�JHQHWLF�

WUDQVPLVVLRQ��

/DWHU��+RFNHWW��������H[SDQGHG�WKH�OLVW�WR����LQ�DQ�
HIIRUW�WR�VKDUSHQ�RU�FODULI\�KLV�GHILQLWLRQ�RI�ODQJXDJH��,Q�
WKH�SURFHVV�KH�FOHDUHG�XS�VRPH�SUREOHPV�ZKLOH�FUHDWLQJ�
RWKHUV��+RFNHWW
V�FRQFHSW�RI�WKH�GHVLJQ�IHDWXUHV�UHSUH��
VHQWV�D�EUHDNWKURXJK�LQ�RXU�XQGHUVWDQGLQJ�RI�FRPPXQL��
FDWLRQ��$V�D�FXOWXUDOO\�HODERUDWHG�IRUP�RI�FRPPXQLFD��
WLRQ��SUR[HPLFV�VDWLVILHV�DOO�RI�+RFNHWW
V�VHYHQ�RULJLQDO�
GHVLJQ�IHDWXUHV��HYHQ�SURGXFWLYLW\��WKH�DUFKLWHFW�RU�
GHVLJQHU�VWULYLQJ�WR�FUHDWH�QHZ�IRUPV���,Q�JHQHUDO��WKH�
HYROXWLRQDU\�VWXGLHV�RI�ODQJXDJH�DV�RXWOLQHG�E\�+RFNHWW�
DQG�WKH�LQIUD�FXOWXUDO�EDVLV�IRU�SUR[HPLFV�VHHP�WR�SDUDO��
OHO�HDFK�RWKHU��7KHUH�DUH�VRPH�SRLQWV�RI�GHSDUWXUH��'LV��
SODFHPHQW�LQ�WLPH�DQG�VSDFH�RI�DQ�LQFLSLHQW�EXW�UHFRJ��
QL]DEOH�IRUP�RFFXUV�ZLWK�WHUULWRULDO�PDUNLQJ�DW�WKH�OHYHO�

��� 7KH�WHUP�LQIRUPDO��DV�XVHG�KHUH��UHIHUV�WR�RQH�RI�WKUHH�OHYHOV�
RI�FXOWXUH��7KH�RWKHU�WZR�OHYHOV�DUH�IRUPDO�DQG�WHFKQLFDO��7KH�
IRUPDO�OHYHO�RI�FXOWXUH�LV�WKDW�ZKLFK�LV�LQWHJUDWHG�LQWR�WKH�HQWLUH�
FXOWXUH��HYHU\RQH�NQRZV�LW�DQG�WDNHV�LW�IRU�JUDQWHG��7KH�LQIRUPDO�
OHYHO�LV�PDGH�XS�RI�WKRVH�LPSUHFLVH�DWWLWXGHV�WKDW�DUH�VLWXDWLRQDO��
WKH�WHFKQLFDO�OHYHO�LV�WKH�IXOO\�H[SOLFDWHG�DQG�DQDO\]HG�DFWLYLW\�
�VHH�+DOO��������

��� 7KH�WHUP��VLWXDWLRQDO�GLDOHFW��UHIHUV�WR�WKH�GLIIHUHQW�IRUPV�
RI�ODQJXDJH�WKDW�DUH�XVHG�LQ�DQG�DUH�FKDUDFWHULVWLF�RI�VSHFLILF�
VLWXDWLRQV��VXFK�DV�RIILFLDOHVH��WKH�ODQJXDJH�RI�WKH�PDUNHWSODFH��DQG�
WKH�VSHFLDOL]HG�GLDOHFWV�RI�GLIIHUHQW�RFFXSDWLRQDO��SURIHVVLRQDO��DQG�
VXEFODVV�JURXSV��0DVWHU\�RI�WKH�VLWXDWLRQDO�GLDOHFW�PDUNV�WKH�
LQGLYLGXDO�DV�D�PHPEHU�RI�WKH�JURXS��7KH�WHUP�VLWXDWLRQDO�GLDOHFW�
ZDV�RULJLQDOO\�VXJJHVWHG�WR�PH�E\�(GPXQG�6��*OHQQ�LQ�D�FRQYHU��
VDWLRQ�LQ�������7R�P\�NQRZOHGJH�QR�DGHTXDWH�LQYHQWRU\�RI�WKH�
VLWXDWLRQDO�GLDOHFWV�RI�DQ\�ODQJXDJH�H[LVWV��6XFK�DQ�LQYHQWRU\�ZRXOG�
SURYLGH�DQ�HDV\�PHDVXUH�RI�UHODWLYH�VRFLDO�FRPSOH[LW\�RI�D�JLYHQ�
FXOWXUH��/HDFK��������UHIHUV�WR�WKH�GLIIHUHQW��EUDQGV��RI�(QJOLVK�
HPERG\LQJ��VRFLDO�FDWHJRULHV��LQ�VXFK�D�ZD\�DV�WR�LQGLFDWH�WKDW�
KH�LV�UHIHUULQJ�WR�VLWXDWLRQDO�GLDOHFWV��/DQWLV
�������� DUWLFOH�DOVR�
SHUWDLQV�WR�WKH�VLWXDWLRQDO�GLDOHFW��

9RO�����1R��������$SULO�-XQH������ ���
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RI�PDPPDOV��:KHQ�XQJXODWHV�DUH�IULJKWHQHG�E\�D�
SDQWKHU�WKH\�UHOHDVH�DQ�ROIDFWRU\�VLJQ�IURP�WKH�JODQG�
LQ�WKHLU�KRRIV�WKDW�ZDUQV�RWKHUV�RI�WKHLU�NLQG�WUDYHOLQJ�
WKH�VDPH�WUDLO�ODWHU�WKDW�WKHUH�LV�GDQJHU�LQ�WKH�EXVK��
%\�SUHVHQWLQJ�XV�ZLWK�D� ZHOO�ODLG�RXW�VFKHPH�WKDW�
FRPSDUHV�FRPPXQLFDWLRQ�V\VWHPV�DFURVV�VSHFLHV�DQG�
JHQHUD�OLQHV��+RFNHWW�QRW�RQO\�KDV�SURYLGHG�D�VHULHV�
RI�VSHFLILF�SRLQWV�KHOG�XS�WR�WKH�PLUURU�RI�OLIH�EXW�
DOVR�KDV�UHODWHG�WKHP�LQ�D�SDUWLFXODU�ZD\��+LV�SRLQWV�
VKRXOG�EH�WDNHQ�QRW�DV�DEVROXWHV�EXW�DV�SRVLWLRQV�RQ�
D�FRQWLQXXP��$V�DQ�DEVROXWH��IRU�LQVWDQFH��WRWDO�IHHG��
EDFN�GRHV�QRW�H[LVW��EHFDXVH�WKH�VSHDNHU�RQO\�KHDUV�
DQG�LV�DZDUH�RI�SDUW�RI�ZKDW�KH�LV�VD\LQJ��'XDOLW\�
RI�SDWWHUQLQJ��WKH��VPDOO�DUUDQJHPHQWV�RI�D�UHODWLYHO\�
YHU\�VPDOO�VWRFN�RI�GLVWLQJXLVKDEOH�VRXQGV�ZKLFK�DUH�
LQ�WKHPVHOYHV�ZKROO\�PHDQLQJOHVV���ZRXOG��E\�WKH�
VXEVWLWXWLRQ�RI�D� VLQJOH�ZRUG���LQIRUPDWLRQ��IRU�
�VRXQGV����SURYH�WR�EH�D�FKDUDFWHULVWLF�RI�DOO�OLIH�EHJLQ��
QLQJ�ZLWK�51$�DQG�'1$�DQG�HQGLQJ�ZLWK�FRPPXQLFD��
WLYH�IRUPV�WKDW�DUH�SUHVHQW�EXW�KDYH�\HW�WR�EH�WHFKQLFDOO\�
DQDO\VHG��,W�LV�ZLWK�ODQJXDJH��WKHQ��WKDW�ZH�FRPSOHWH�WKH�
FLUFOH��EHJLQQLQJ�DQG�HQGLQJ�ZLWK�VSHFLHV�RWKHU�WKDQ�
PDQ��

1R�.12:1� 81,9(56$/� ',67$1&(�6(77,1*� 0(&+$1,60�

2EVHUYDWLRQV��LQWHUYLHZV��DQDO\VLV�RI�DUW�DQG�OLWHUDWXUH��
DOO�SRLQW�WR�WKH�IDFW�WKDW�WKHUH�LV�QR�IL[HG�GLVWDQFH�VHQVLQJ�
PHFKDQLVP��RU�PHFKDQLVPV��LQ�PDQ�WKDW�LV�XQLYHUVDO�IRU�
DOO�FXOWXUHV��2QH�RI�WKH�FRPSOH[LWLHV�RI�SUR[HPLF�UH��
VHDUFK�LV�WKH�IDFW�WKDW�QRW�RQO\�DUH�SHRSOH�XQDEOH�WR�GHV��
FULEH�KRZ�WKH\�VHW�GLVWDQFHV��EXW�HDFK�HWKQLF�JURXS�VHWV�
GLVWDQFHV�LQ�LWV�RZQ�ZD\��,Q�IDFW��WKHLU�PHDVXULQJ�URGV�
DUH�GLIIHUHQW��6RPH�RI�WKH�SHUFHLYHG�GLVWDQFHV�H[SDQG�
DQG�VKULQN�DFFRUGLQJ�WR�FLUFXPVWDQFHV��,QWHUSHUVRQDO�
GLVWDQFH�LV�D�FRQVWHOODWLRQ�RI�VHQVRU\�LQSXWV�WKDW�LV�FRGHG�
LQ�D�SDUWLFXODU�ZD\��)RU�LQVWDQFH��PLGGOH�FODVV�$PHULFDQ�
VXEMHFWV�RI�1RUWK�(XURSHDQ�H[WUDFWLRQ�VHW�PDQ\�RI�WKHLU�
LQWHUSHUVRQDO�GLVWDQFHV�YLVXDOO\��+DOO�����D��E����������
7KLV�LV�DFFRPSOLVKHG�WR�VRPH�H[WHQW�E\�VLJQDOV�UHFHLYHG�
IURP�PXVFXODU�IHHGEDFN�LQ�WKH�H\HV��JDXJHG�E\�WKH�SRLQW�
DW�ZKLFK�WKH�VXEMHFW�EHJLQV�WR�IHHO�FURVV�H\HG�RU�KDV�GLI��
ILFXOW\�IRFXVLQJ��HWF��$GGLWLRQDO�YLVXDO�UHIHUHQFHV�XVHG�
DUH�WKH�VL]H�RI�WKH�UHWLQDO�LPDJH��SHUFHLYHG�GHWDLO��DQG�
SHULSKHUDO�PRYHPHQW��7KH�YLVXDO�LQWHUDFWLRQ�RI�$UDEV�
LV�LQWHQVH��WKH\�DUH�GLUHFWO\�DQG�WRWDOO\�LQYROYHG��7KH�
$UDE�VWDUHV��WKH�$PHULFDQ�GRHV�QRW��7KH�$UDE
V�ROIDFWRU\�
VHQVH�LV�DFWLYHO\�LQYROYHG�LQ�HVWDEOLVKLQJ�DQG�PDLQWDLQLQJ�
FRQWDFW��$UDEV�WHQG�WR�VWD\�LQVLGH�WKH�ROIDFWRU\�EXEEOH�
RI�WKHLU�LQWHUORFXWRU��ZKHUHDV�$PHULFDQV�WU\�WR�VWD\�RXW��
VLGH�RI�LW��
$OO�WKH�VHQVHV�DUH�XOWLPDWHO\�LQYROYHG�LQ�VHWWLQJ�GLV��

WDQFH�DQG�EHDU�WKH�VDPH�UHODWLRQ�WR�SUR[HPLFV�DV�WKH�
YRFDO�DSSDUDWXV��WHHWK��WRQJXH��KDUG�DQG�VRIW�SDODWH��
DQG�YRFDO�FRUGV��GRHV�WR�SKRQHWLFV��,I�PDQ�LV�WKRXJKW�
RI�DV�EHLQJ�LQ�D�FRQVWDQW�WUDQVDFWLRQ�ZLWK�KLV�HQYLURQ��
PHQW��VRPHWLPHV�DFWLYHO\��VRPHWLPHV�SDVVLYHO\��LW�FDQ�
EH�VHHQ��WKDW�VHOHFWLYH�VFUHHQLQJ�LV�DV� QHFHVVDU\�DV�
SDWWHUQHG�VWLPXODWLRQ�RI�WKH�VHQVHV��,W�LV�QR�ZRQGHU�
WKHQ�WKDW�RQH�RI�RXU�VXEOHFWV��D�*HUPDQ�SURIHVVRU��
IRXQG�HYHQ�WKH�VROLG�DUFKLWHFWXUH�RI�HDUO\���WK�FHQ��
WXU\�$PHULFD�XQVDWLVIDFWRU\�WR�KLP�EHFDXVH�LW�IDLOHG�

WR�VFUHHQ�RXW�HQRXJK�VRXQG�ZKHQ�KH�ZDV�ZRUNLQJ�
LQ�KLV�VWXG\��$V�D� FRQWUDVW�LQ�VHQVRU\�QHHGV��)ULHG�
DQG�*OHLFKHU��������DQG�)ULHG��������IRXQG�WKDW�
:HVW�(QG�%RVWRQLDQV�RI� ,WDOLDQ�GHVFHQW�UHTXLUHG�
JUHDW�DXGLWRU\�LQYROYHPHQW��DQG�LW�LV�P\�LQWHUSUHWD��
WLRQ�WKDW�SDUW�RI�WKHLU�VKRFN�DW�EHLQJ�UHORFDWHG�DZD\�
IURP�WKH�%RVWRQ�:HVW�6LGH�WR�PRUH�PRGHUQ�EXLOGLQJV�
ZDV�GXH�WR�DQ�XQIDPLOLDU�DQG�XQFRQJHQLDO�VHQVRU\�
PL[��7KH\�IHOW�VKXW�RII�IURP�SHRSOH��$PHULFDQ�PLGGOH�
FODVV�VXEMHFWV�ZRUNLQJ�LQ�/DWLQ�$PHULFD�PLVV�YLVXDO�LQ��
YROYHPHQW�ZLWK�WKHLU�QHLJKERUV�DQG�IHHO�VKXW�RXW�E\�WKH�
DGREH�ZDOOV�WKDW�PDNH�HYHU\�/DWLQ�$PHULFDQ�KRPH�D�
SULYDWH�DIIDLU��)UHQFKPHQ��DFFXVWRPHG�WR�D�ZLGH�DVVRUW��
PHQW�RI�SXQJHQW�RGRUV�DV�WKH\�PRYH�DORQJ�FLW\�VWUHHWV��
PD\�VXIIHU�D�IRUP�RI�VHQVRU\�GHSULYDWLRQ�LQ�WKH�$PHUL��
FDQ�XUEDQ�VHWWLQJ�ZLWK�LWV�XQLIRUP�DFULG�VPHOO��
(OVHZKHUH������E���,�KDYH�GHVFULEHG�D�QRWDWLRQ�V\VWHP�

EDVHG�RQ�HLJKW�GLIIHUHQW�GLPHQVLRQV�RU�VFDOHV�IRU�WKH�
VHQVHV�����SRVWXUDO�VH[������VRFLRIXJDO�VRFLRSHWDO������
NLQHVWKHWLF������ WRXFK������ UHWLQDO������ WKHUPDO������
ROIDFWRU\������YRLFH�ORXGQHVV��7KLV�V\VWHP�HQDEOHV�WKH�
ILHOGZRUNHU�WR�IRFXV�KLV�DWWHQWLRQ�RQ�VSHFLILF�EHKDYLRUDO�
VHJPHQWV�WKDW�ZLOO�XOWLPDWHO\�HQDEOH�KLP�WR�GLVWLQJXLVK�
EHWZHHQ�WKH�EHKDYLRU�RI�RQH�JURXS�DQG�WKDW�RI�DQRWKHU��

����LQ�VSLWH�RI�WKHLU�DSSDUHQW�FRPSOH[LW\��FXOWXUDO�V\VWHPV�
DUH�VR�RUJDQL]HG�WKDW�WKHLU�FRQWH[W�FDQ�EH�OHDUQHG�DQG�
FRQWUROOHG�E\�DOO�QRUPDO�PHPEHUV�RI�WKH�JURXS����7KH�
DQWKURSRORJLVW�NQRZV�WKDW�ZKDW�KH�LV�ORRNLQJ�IRU�DUH�
SDWWHUQHG�GLVWLQFWLRQV�WKDW�WUDQVFHQG�LQGLYLGXDO�GLIIHUHQFHV�
DQG�DUH�FORVHO\�LQWHJUDWHG�LQWR�WKH�VRFLDO�PDWUL[�LQ�ZKLFK�
WKH\�RFFXU��

7DEOH����VHH�S������VKRZV�WKH�UHODWLRQVKLS�RI�YDU\LQJ�
GLVWDQFHV�DV� H[SHULHQFHG�E\�$PHULFDQV�RI�1RUWK�
(XURSHDQ�KHULWDJH�LQ�UHODWLRQ�WR�WKH�GLIIHUHQW�VHQVHV��

$5($6�72�%(�,19(67,*$7('�

5HVHDUFK�LQ�SUR[HPLFV�XQGHUVFRUHV�ZKDW�DQWKURSRORJLVWV�
NQRZ��WKDW�ZKDW�LV�WDNHQ�IRU�JUDQWHG�LQ�RQH�FXOWXUH�
PD\�QRW�HYHQ�H[LVW�LQ�DQRWKHU��,W�LV�WKHUHIRUH�LPSRVVLEOH�
WR�PDNH�XS�D�XQLYHUVDO�OLVW�RI�TXHVWLRQV�IRU�UHYHDOLQJ�
WKH�VWUXFWXUH�RI�SUR[HPLF�V\VWHPV��2XU�H[SHULHQFH�ZLWK�
WKH�H[WHQVLYH�SURWRFRO�UHIHUUHG�WR�HDUOLHU�ZDV�WKDW�LW�
ZDV�DW�EHVW�RQO\�D�FXOWXUDOO\�ELDVHG�VRXQGLQJ�ERDUG��
$OWKRXJK�JUHDW�SDLQV�KDG�EHHQ�WDNHQ�WR�PDNH�WKH�SURW��
RFRO�DV�FXOWXUH�IUHH�DV�SRVVLEOH��WKLV�WXUQHG�RXW�WR�EH�
LPSRVVLEOH��7KH�IROORZLQJ�OLVW�RI�SUREOHPV�IRU�SUR[HPLF�
UHVHDUFK�ZLOO�DOVR�UHIOHFW�WKH�ELDVHV�RI�LWV�RULJLQDWRU
V�
FXOWXUH��QRW�RQO\�LQ�LWV�RUJDQL]DWLRQ�EXW�DOVR�LQ�LWV�FRQ��
WHQW��

���+RZ�PDQ\�NLQGV�RI�GLVWDQFH�GR�SHRSOH�PDLQWDLQ"�
�,W�ZRXOG�EH�XVHIXO�WR�NQRZ�WKH�WRWDO�UDQJH�RI�KXPDQ�
EHKDYLRU�LQ�WKLV�UHVSHFW���
��� +RZ�DUH�WKHVH�GLVWDQFHV�GLIIHUHQWLDWHG"�
��� :KDW�UHODWLRQVKLSV��DFWLYLWLHV��DQG�HPRWLRQV�DUH�

DVVRFLDWHG�ZLWK�HDFK�GLVWDQFH"�
��� ,Q�JHQHUDO��ZKDW�FDQ�EH�FODVVLILHG�DV�IL[HG�IHDWXUH��

VHPL�IL[HG�IHDWXUH��DQG�G\QDPLF�VSDFH"�
��� :KDW�LV�VRFLRIXJDO�DQG�ZKDW�LV�VRFLRSHWDO"���� 7KH\�DUH�QRW�H[FOXVLYHO\�YLVXDO��EXW�WKH\�GR�KDYH�D�YLVXDO�ELDV��

��� &855(17� $17+5232/2*<�
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+DOO��352;(0,&6���� %RXQGDULHV��
D�� +RZ�DUH�ERXQGDULHV�FRQFHLYHG"�
E�� +RZ�SHUPDQHQW�DUH�WKH\"�
F��:KDW�FRQVWLWXWHV�D�YLRODWLRQ�RI�D�ERXQGDU\"�
G�� +RZ�DUH�ERXQGDULHV�PDUNHG"�
H��:KHQ�DQG�KRZ�GR�\RX�NQRZ�\RX�DUH�LQVLGH�D�
ERXQGDU\"�

��� ,V�WKHUH�D�KLHUDUFK\�RI�VSDFHV�IURP��IRU�H[DPSOH��
PRVW�LQWLPDWH�DQG�PRVW�VDFUHG�WR�PRVW�SXEOLF"�
��� 5HODWHG�WR�ERWK�����DQG������LV�WKHUH�D�KLHUDUFK\�RI�

GLVWDQFHV�EHWZHHQ�SHRSOH"�:KR�LV�SHUPLWWHG�LQ�HDFK��DQG�
XQGHU�ZKDW�FLUFXPVWDQFHV"�
��� :KR�LV�SHUPLWWHG�WR�WRXFK��DQG�XQGHU�ZKDW�FLU��

FXPVWDQFHV"�
����$UH�WKHUH�WDERRV�DJDLQVW�WRXFKLQJ��ORRNLQJ��

OLVWHQLQJ��DQG�VPHOOLQJ"�7R�ZKRP�GR�WKH\�DSSO\"�
����:KDW�VFUHHQLQJ�QHHGV�DUH�WKHUH"�)RU�ZKDW�VHQVHV�

DQG�ZKLFK�UHODWLRQVKLSV"�
����:KDW�LV�WKH�QDWXUH�RI�WKH�VHQVRU\�LQYROYHPHQW�

IRU�WKH�GLIIHUHQW�UHODWLRQVKLSV�LQ�WKH�QRUPDO�FRXUVH�RI�
HYHU\GD\�OLIH"�
����:KDW�VSHFLILF�VSDWLDO�QHHGV�DUH�WKHUH"�
����:KDW�DUH�WKH�VSDWLDO�UHIHUHQFHV�LQ�WKH�OH[LFRQ"�
���� ,V�WKHUH�D�VSHFLDO�KDQGOLQJ�RI�VSDFH�EHWZHHQ�

VXSHURUGLQDWHV�DQG�VXERUGLQDWHV"�

$%675$&7�

9LUWXDOO\�HYHU\WKLQJ�WKDW�PDQ�LV�DQG�GRHV�LV�DVVRFLDWHG�
ZLWK�VSDFH��0DQ
V�VHQVH�RI�VSDFH�LV�D�V\QWKHVLV�RI�PDQ\�
VHQVRU\�LQSXWV��YLVXDO��DXGLWRU\��NLQHVWKHWLF��ROIDFWRU\��
DQG�WKHUPDO��1RW�RQO\�GRHV�HDFK�RI�WKHVH�FRQVWLWXWH�D�
FRPSOH[�V\VWHP��DV�IRU�H[DPSOH��WKH�GR]HQ�RU�PRUH�
GLIIHUHQW�ZD\V�RI�H[SHULHQFLQJ�GHSWK�YLVXDOO\���EXW�HDFK�
LV�PROGHG�DQG�SDWWHUQHG�E\�FXOWXUH��+HQFH�SHRSOH�UHDUHG�
LQ�GLIIHUHQW�FXOWXUHV�OLYH�LQ�GLIIHUHQW�VHQVRU\�ZRUOGV��
:KDW�LV�PRUH��WKH\�DUH�JHQHUDOO\�XQDZDUH�RI�WKH�GHJUHH�
WR�ZKLFK�WKH�ZRUOGV�PD\�GLIIHU��
)URP�WKH�VWXG\�RI�FXOWXUH�ZH�OHDUQ�WKDW�WKH�SDWWHUQLQJ�

RI�SHUFHSWXDO�ZRUOGV�LV�D�IXQFWLRQ�QRW�RQO\�RI�WKH�VSHFLILF�
FXOWXUH�EXW�RI�WKH�UHODWLRQVKLS��DFWLYLW\��DQG�HPRWLRQV�

SUHVHQW�LQ�D�JLYHQ�VLWXDWLRQ��7KHUHIRUH��ZKHQ�WZR�SHRSOH�
RI�GLIIHUHQW�FXOWXUHV�LQWHUDFW��HDFK�XVHV�GLIIHUHQW�FULWHULD�
WR�LQWHUSUHW�WKH�RWKHU
V�EHKDYLRU��DQG�HDFK�PD\�HDVLO\�
PLVLQWHUSUHW�WKH�UHODWLRQVKLS��WKH�DFWLYLW\��RU�WKH�
HPRWLRQV�LQYROYHG��
7KH�VWXG\�RI�FXOWXUH�LQ�WKH�SUR[HPLF�VHQVH�LV�WKH�VWXG\�

RI�SHRSOHV
�XVH�RI�WKHLU�SHUFHSWXDO�DSSDUDWXV�LQ�GLIIHUHQW�
HPRWLRQDO�VWDWHV�GXULQJ�GLIIHUHQW�DFWLYLWLHV��LQ�GLIIHUHQW�
UHODWLRQVKLSV��VHWWLQJV��DQG�FRQWH[WV��1R�VLQJOH�UHVHDUFK�
WHFKQLTXH�LV�VXIILFLHQW�LQ�VFRSH�WR�LQYHVWLJDWH�WKLV�FRP��
SOH[��PXOWL�GLPHQVLRQDO�VXEMHFW��7KH�UHVHDUFK�WHFKQLTXH�
LV��WKHUHIRUH��D�IXQFWLRQ�RI�WKH�SDUWLFXODU�IDFHW�XQGHU�
H[DPLQDWLRQ�DW�WKH�WLPH�DQG�PDQ\�FDOO�IRU�WKH�LQYROYH��
PHQW�RI�PDQ\�GLVFLSOLQHV����
/LNH�DOO�EDVLF�VWXGLHV�RI�WKH�FRPPXQLFDWLYH�SURFHVV��

SUR[HPLFV��DV�,�WKLQN�RI�LW��LV�PRUH�FRQFHUQHG�ZLWK�KRZ�
WKDQ�ZK\��DQG�PRUH�FRQFHUQHG�ZLWK�VWUXFWXUH�WKDQ�FRQ��
WHQW��7KH�ZRUN�LV�DGPLWWHGO\�GHWDLOHG�DQG�LV�DSW�WR�EH�
URXWLQH��,W�DGGUHVVHV�LWVHOI�WR�EDVLF�KXPDQ�VLWXDWLRQV�LQ�
DQ�DUHD�RI�FXOWXUH�WKDW�LV�RUGLQDULO\�KLGGHQ�IURP�FRQ��
VFLRXV�DZDUHQHVV��)RU�WKLV�UHDVRQ��SUR[HPLFV�IUHTXHQWO\�
OHDGV�WR�QHZ�LQVLJKWV�DERXW�VSHFLILF�FXOWXUHV��DV�ZHOO�DV�
WR�LQVLJKWV�LQWR�WKH�JHQHUDOL]HG�FRQFHSW�RI�FXOWXUH�LWVHOI��
,Q�IRUPXODWLQJ�P\�WKLQNLQJ�FRQFHUQLQJ�SUR[HPLFV��,�
KDYH�PDLQWDLQHG�WKDW�FXOWXUH�LV�DQ�H[WHQVLRQ�RI�EDVLF�
ELRORJLFDO�SURFHVVHV��:KLOH�PDQ
V�H[WHQVLRQV�DV�WKH\�
HYROYH�PD\�PDVN�WKH�XQGHUO\LQJ�UHODWLRQVKLSV�ZKLFK�
PDLQWDLQ�WKH�HTXLOLEULXP�RI�ELRORJLFDO�V\VWHPV��WKH�
UHODWLRQVKLSV�DQG�V\VWHPV�DUH�QR�OHVV�UHDO�E\�YLUWXH�RI�
EHLQJ�KLGGHQ��,Q�WKH�ZRUGV�RI�,DQ�0F+DUJ���������

���� QR�VSHFLHV�FDQ�H[LVW�ZLWKRXW�DQ�HQYLURQPHQW��QR�VSHFLHV�
FDQ�H[LVW�LQ�DQ�HQYLURQPHQW�RI�LWV�H[FOXVLYH�FUHDWLRQ��QR�
VSHFLHV�FDQ�VXUYLYH��VDYH�DV�D�QRQGLVUXSWLYH�PHPEHU�RI�DQ�
HFRORJLFDO�FRPPXQLW\��(YHU\�PHPEHU�PXVW�DGMXVW�WR�RWKHU�
PHPEHUV�RI�WKH�FRPPXQLW\�DQG�WR�WKH�HQYLURQPHQW�LQ�RUGHU�
WR�VXUYLYH��0DQ�LV�QRW�H[FOXGHG�IURP�WKLV�WHVW��

��� $OWKRXJK�WKH�VWXG\�RI�SUR[HPLFV�LV�QHZ��WKH�SRLQWV�PDGH�LQ�
WKH�EDVLF�GRFXPHQWV�KDYH�VWLPXODWHG�UHVHDUFK�LQ� DQWKURSRORJ\�
�:DWVRQ�DQG�*UDYHV��������DUFKLWHFWXUH��$GDPV��7KLHO��������
SV\FKRORJ\��/LWWOH�������+HOOHUVEHUJ��������DQG�SKRWRJUDSK\�
�%\HUV��������

&RPPHQWV�
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3KLODGHOSKLD��3D���8�6�$�����9,����
+DOO
V�HDUOLHU�ZULWLQJV��KLV�SURJUDP��
PDWLF�DUWLFOHV�LQ�WKH�$PHULFDQ�$QWKUR��
SRORJLVW��DQG�KLV�WZR�ERRNV��7KH�6LOHQW�
/DQJXDJH�DQG�7KH�+LGGHQ�'LPHQVLRQ��
KDYH�VWLPXODWHG�FRQVLGHUDEOH�LQWHUHVW�
DPRQJ�VWXGHQWV�IURP�YDULRXV�EHKDY��
LRUDO�VFLHQFHV��+LV�VHQVLWLYLW\�DQG�SHU��
FHSWLYLW\�DERXW�KXPDQ�VSDFH�XWLOL]D��
WLRQ�DQG��LQ�SDUWLFXODU��WKH�FXOWXUDO�
YDULDELOLW\�RI�VSDFH�FRQFHSWLRQ�DQG�
XWLOL]DWLRQ�DV� LOOXVWUDWHG�LQ� FXOWXUH�
FRQWDFW�VLWXDWLRQV�KDYH�FRQWULEXWHG�WR�
WKH�DZDNHQLQJ�RI�DQ�LQWHUHVW�LQ�WKH�

VRFLDO�SHUFHSWLRQ�RI�VSDFH�ZKLFK�KDV�
EHHQ�VHPL�GRUPDQW�VLQFH�WKH�ILUVW�GHF��
DGHV�IROORZLQJ�WKH�LPSDFW�RI�QRQ�(XFOL��
GHDQ�JHRPHWU\�DQG��ODWHU��RI�UHODWLYLW\�
WKHRU\��$V� RQH�ZKR�KDG�FDUHIXOO\�
IROORZHG�+DOO
V�ZULWLQJV��LW�ZDV�P\�
YDLQ�KRSH�WKDW�LQ�WKLV�GLVFXVVLRQ��HV��
SHFLDOO\�SUHSDUHG�IRU�DQ�LQWHUQDWLRQDO�
DQG�SURIHVVLRQDO�DXGLHQFH��KH�ZRXOG�
SUHVHQW�XV�ZLWK�D�V\VWHPDWLF�DQG�RU��
GHUO\�GLVFRXUVH�RQ�KLV�SRVWXODWHV��PHWK��
RGRORJ\��DQG�WKHRUHWLFDO�RUJDQL]DWLRQ��
)URP�WKH�QRWHV�KH�KDV�SUHVHQWHG�KHUH�
LQVWHDG��LW�LV�GLIILFXOW�WR�DVVHVV�DVSHFWV�
RI�KLV�SRVLWLRQ�ZLWKRXW�GRLQJ�GDPDJH�
WR�LPSOLFLW�FRQWH[WV��
$W� LWV�EURDGHVW��SUR[HPLFV�ZRXOG�

VHHP�WR�EH�FRQFHUQHG�ZLWK�WKH�LQYHVWL��
JDWLRQ�RI�DOO�EHKDYLRU�ZKLFK�LV�GLUHFW��

O\�RU�LQGLUHFWO\�UHODWHG�WR�FXVWRPDU\�
KXPDQ��DQG�QRQ�KXPDQ��SRVLWLRQLQJ�
DV�HYLGHQFHG�LQ�GLUHFW�EHKDYLRU���DUW�
DQG�DUWLIDFW���$V�VXFK��LW�LV�UHPLQLV��
FHQW�RI�WKH�ZRUN�0DOLQRZVNL��H[FHS��
WLQJ�WKH�HPSKDVLV�RI�0DOLQRZVNL�XSRQ�
WKH�LQWHQVLYH�DQDO\VLV�RI�SDUWLFXODU�FXO��
WXUHV���+DOO�IXOO\�DSSUHFLDWHV�WKH�LP��
SRUWDQFH�RI�FXOWXUH�FRQWDFW�VLWXDWLRQV�
DV�FRQWH[WV�IRU�WKH�SURYLVLRQ�RI�FULWLFDO�
GDWD�DQG�LQ�KLV�GLVFXVVLRQ�XQGHUVFRUHV�
OHVVRQV�OHDUQHG�DOPRVW�WZR�JHQHUDWLRQV�
DJR� LQ�WKH�FRPSDUDWLYH�VWXGLHV�RI�
=XQL��IRU�H[DPSOH��DQG�D� JHQHUDWLRQ�
DJR�LQ�WKH�VWXGLHV�RI��FXOWXUH�DW�D�GLV��
WDQFH���%HQHGLFW��0HDG��0HWUDX[��HW�
DO����,Q�KLV�SUHVHQWDWLRQ�RI�GDWD��+DOO�
LV�D�VHQVLWLYH�FXOWXURORJLVW��DEVWUDFWLQJ�
SRLQWV�DV�SDWWHUQV�DQG�PDNLQJ�XVH�R�
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WKH�FRPSDUDWLYH�LPSRUW�RI�WKHVH�SRLQWV�
WR�DUULYH�DW�JHQHUDOL]DWLRQV�DERXW��KX��
PDQ�YDULDELOLW\�DQG�PDOOHDELOLW\��+LV�
FRQFOXVLRQ�WKDW�QRW�RQO\�GRHV�PDQ�
EHKDYH�GLIIHUHQWO\�IURP�RQH�FXOWXUDO�
FRQWH[W�WR�DQRWKHU��EXW�WKDW��E\�DQG�
ODUJH��KH�EHKDYHV�GLIIHUHQWO\�EHFDXVH�
KH�KDV�LQWHUQDOL]HG�KLV�VXUURXQG�LQ�WKH�
VSHFLDO�DQG�RUGHUHG�ZD\V�RI�KLV�SDUWL��
FXODU�FXOWXUH�UHLQIRUFHV�D�SHUVSHFWLYH�
DOO�WRR�RIWHQ�DEVHQW�IURP��FXOWXUH�DQG�
SHUVRQDOLW\��VWXGLHV��ZKLFK�WHQG�WR�VHH�
FXOWXUH�DV�H[WHUQDO�DQG�FRHUFLYH�WR�LWV�
PHPEHUVKLS��,W�LV�IURP�VXFK�ZRUN�DV�
+DOO
V� WKDW�DQWKURSRORJLVWV�DUH�UH��
PLQGHG�WKDW��SV\FKLF�XQLW\��GRHV�QRW�
PHDQ�WKDW�PDQ�LV�RQH�DQG�RQO\�VRFLHW\�
RU�FXOWXUH�RU�HQYLURQPHQW�YDULHV��
:KHQ�ZH�WXUQ�IURP�WKLV�RYHU�DOO�

DSSUDLVDO�RI�KLV�ZRUN�WR�WKH�H[DPLQD��
WLRQ�RI�WKHRUHWLFDO�SDUWLFXODUV��+DOO�
EHFRPHV�VRPHZKDW�OHVV�PDQDJHDEOH��
+H�ORFDWHV�SUR[HPLFV�DV�EHLQJ��PXFK�
FORVHU��WR�WKH�RUGHUV�RI�EHKDYLRU��DQG�
WKHLU�GHULYDWLYHV�NQRZQ�WR�WKH�HWKROR��
JLVWV�DV�WHUULWRULDOLW\���+H�DFNQRZOHGJ��
HV�KLV�GHEW�WR�+HGLJHU��7LQEHUJHQ��DQG�
RWKHUV��SDUWLFXODUO\�&DOKRXQ��ZLWK��
RXW�VSHFLILFDOO\�HVWDEOLVKLQJ�WKH�UHOH��
YDQFH�RI�WKHVH�VWXGLHV�WR�KLV�RZQ�
ZRUN��,� FRQFOXGH�IURP�WKH�IDFW�WKDW�
KH� H[SOLFLWO\�WXUQV�IURP�6RURNLQ��
/HZLQ��+DOORZHOO��DQG�&KDSSOH�DQG�
&RRQ�DQG�UHLWHUDWHV�KLV�FRQFHUQ�ZLWK�
�RXW�RI�DZDUHQHVV��EHKDYLRU�WKDW�KLV�
LQWHUHVW�LQ�WKH�HWKRORJLVWV�LV�LQ�WKH�SV\��
FKRORJLFDO�UDWKHU�WKDQ�WKH�VRFLRORJLFDO�
LPSOLFDWLRQV�RI�WKHLU�ZRUN��,�KDYH�QRW�
EHHQ�DEOH�WR�JDLQ�FOXHV�DV�WR�WKLV�RULHQ��
WDWLRQ�IURP�KLV�UHIHUHQFHV�WR��ELRORJ\���
DQG��SK\VLRORJ\���,�PD\�GR�KLP�DQ�
LQMXVWLFH�ZKHQ�,�FRQFOXGH�WKDW�KH�XVHV�
WKHVH�WHUPV�LQWHUFKDQJHDEO\��,W�LV�WKLV�
ORRVH�WUHDWPHQW�RI�WKH�GLDFKURQLF�DQG�
V\QFKURQLF�YLHZV�RI�GDWD�WKDW�PDNHV�
LW� DW�WLPHV�LQFRQYHQLHQW�WR�RUJDQL]H�
KLV�GDWD�LQWR�FRPSDUDEOH�RUGHUV�RI�
PDWHULDOV��
3DUW�RI�WKH�GLIILFXOW\�LQ�FLUFXPVFULE��

LQJ�RU�FULWLFL]LQJ�WKH�SRVWXODWHV��WKH�
PHWKRGRORJ\��RU��HYHQ��WKH�VXEMHFW�
PDWWHU�RI�+DOO
V�GLVFXVVLRQV�OLHV�LQ�KLV�
FRQFHSW�RI��LQIUD�FXOWXUDO���2Q� WKH�
RQH�KDQG��KH�XVHV�WKH�WHUP�LQ�D�GLD��
FKURQLF�VHQVH��WR�UHIHU�WR��WKRVH�EHKDY��
LRUDO�PDQLIHVWDWLRQV�WKDW�SUHFHGHG�FXO��
WXUH�EXW�ODWHU�EHFDPH�HODERUDWHG�LQWR�
FXOWXUH�����&XOWXUH���LQFLGHQWDOO\��LV�
VHHQ�E\�+DOO�DV��EDVLFDOO\�D�FRPXQLFD��
WLYH�SURFHVV����2Q�WKH�RWKHU�KDQG��KH�
VHHPV�WR�XVH��LQIUDFXOWXUH��LQ�D�V\Q��
FKURQLF�VHQVH��WR�UHIHU�WR�DQ�XQGHUO\��
LQJ�ELRORJLFDO�RU�SK\VLRORJLFDO�RU�SV\��
FKRORJLFDO�QHHG�V\VWHP�RU�UDZ�PDWH��
ULDO��LQ�/LQWRQ
V�VHQVH��VXE�VWUDWXP�WR�
FXOWXUDO�EHKDYLRU��,W�LV�LQ�WKLV�DUHD�RI�
KLV�WKHRU\�WKDW�KLV�GLVPLVVDO�RU��SHU��
KDSV��KHXULVWLF�DYRLGDQFH�RI�WKH�VRFLR��
ORJLFDO�LPSOLFDWLRQV�RI�KLV�VXEMHFW�RU�
REMHFW�PDWWHU�EHFRPHV�PRVW�FULWLFDO��
+LV�UHIHUHQFHV�WR��VLWXDWLRQDO��UXEULFV�
GR�QRW�LQ�P\�PLQG�UHVROYH�WKLV�XQ��

YHVWLJDWLRQ�FDQ�EHFRPH�FRPSUHKHQVLEOH�
RQO\�ZKHQ�KH�VWUDLJKWHQV�RXW�WKH�HSLV��
WHPRORJ\�KHUH��GHFLVLRQV�DW�WKLV�OHYHO�
GHWHUPLQH�UHVHDUFK�GHVLJQ��
2I�HTXDO�LPSRUW�LV�+DOO
V�VWDWHPHQW�

WKDW�KH�XVHV�D��FRPPXQLFDWLRQDO��HP��
SKDVLV��+LV�UHSRUW�WKDW�KH�KDV�EHHQ�LQ��
IOXHQFHG�E\�WKH�ZULWLQJV�RI�:KRUI�DQG�
6DSLU�DQG�E\�DW�OHDVW�FHUWDLQ�DVSHFWV�
RI�WKRVH�RI�%DWHVRQ�GRHV�QRW�PD�H�LW�
FOHDU�ZKDW�KH�PHDQV�E\��FRPPXQLFD��
WLRQ���/DUJHU�DFTXDLQWDQFH�ZLWK�+DOO
V�
ZULWLQJV�OHDYHV�WKH�UHDGHU�ZLWK�WKH�
IHHOLQJ�WKDW�+DOO
V�YLHZ�RI�FRPPXQLF��
DWLRQ�OLHV�VRPHZKHUH�ZLWKLQ�D� ILHOG�
GHPDUFDWHG�E\�+DUU\�6WDFN�6XOOLYDQ
V�
WUDQVDFWLRQDOLVP��FHUWDLQ�DVSHFWV�RI�LQ��
IRUPDWLRQ�WKHRU\��DQG�*HRUJH�/��7UD��
JHU
V�JOREDO�LQFRUSRUDWLRQ�RI�DOO�FXO��
WXUH�DV�FRPPXQLFDWLRQ��7KHVH�DUH�DOO�
SHUIHFWO\�YDOLG�SRVLWLRQV��EXW�DQ�DPDO��
JDP�RI� WKHVH�YDULVL]HG�DVVXPSWLRQ�
V\VWHPV�UHTXLUHV�D�GHILQLWLYH�DQG�GHOLQ��
HDWLQJ�OH[LFRQ�IRU�WKH�UHDGHU�ZKR�
ZRXOG�IROORZ�+DOO
V�GLVFXVVLRQ��$JDLQ��
ZH�DUH�FRQIURQWHG�ZLWK�WKH�GLIILFXOW\�
RI�SURFHHGLQJ�IURP�D�IX]]\�FRQFHSWLRQ�
RI�LQIUD�FXOWXUDO��0DQ�E\�DQ\�GHILQL��
WLRQ��H[FHSW�RQH�ZKLFK�E\�H[FOXVLRQ�
GHILQHV�PDQ�DV� WKH�RQO\�FXOWXUH��
EHDULQJ�DQLPDO�DQG�WKH�RQO\�FRP��
PXQLFDWRU��LV�D�VSHFLDOL]HG�FRPPXQL��
FDWRU��(WKRORJ\�DQG�EHKDYLRUDO�ELRO��
RJ\�KDYH�SURYLGHG�XV�ZLWK�YDVW�TXDQ��
WLWLHV�RI�VWLOO�RQO\�SDUWLDOO\�DQDO\]HG�
GDWD�WKDW�VXJJHVW�WKDW�ERWK�FRPPXQL��
FDWLRQ�DQG�VRFLDO�RUJDQL]DWLRQ�DUH�LP��
PDQHQW�IRU�DQLPDO�VSHFLHV�DW�OHDVW�DV�
SULPLWLYH�DV�WKH�ILVKHV��DQG�SHUKDSV�DV�
IDU�EDFN�LQ�HYROXWLRQDU\�KLVWRU\�DV�
OLYH�ELUWK�DQG�ELVH[XDOLW\���,W�ZRXOG�
VHHP�WHQDEOH�WKDW�ERWK�VRFLDO�RUJDQL��
]DWLRQ�DQG�FRPPXQLFDWLRQ��WKH�ODWWHU�
WKH�G\QDPLF�DVSHFW�RI�WKH�IRUPHU��
DSSHDU�DGDSWLYHO\�ZLWK�VSHFLDOL]DWLRQ�
DQG� LQWHUGHSHQGHQW�PXOWL�LQGLYLGXDO�
DFWLYLW\��6XFK�D�SRVLWLRQ�GRHV�QRW�GHQ\�
WKH�UROH�RI�SK\VLRORJLFDO�RU�SV\FKRO��
RJLFDO�SURFHVVHV�LQ�WKH�DFFRPSOLVKPHQW�
RI�WKH�LQWHUDFWLYH�WDVN��VKRUW�WHUP�RU�
LQ�H[WHQVLRQ��EXW�GRHV�LQ�D�VHQVH�WULYLDO��
L]H�WKHP�IRU�WKH�DQDO\VLV�RI�DQWKURSROR��
JLFDO�RU�FRPPXQLFDWLRQDO�SUREOHPV��
)URP�WKLV�SRLQW�RI�YLHZ��WKH�VRFLRORJ��
LFDO�DQDO\VLV�RI�WKH�FRQWH[W�IURP�ZKLFK�
RQH�WDNHV�GDWD�IRU�WKH�DQDO\VLV�RI�FRP��
PXQLFDWLRQDO�EHKDYLRU��VWUXFWXUH��RU�
HYROXWLRQ�LV�WKH�VLQH�TXD� QRQ�RI�WKH�
UHVHDUFK�SURFHGXUH��
+DOO
V�LQJHQXRXV�VXUSULVH�WKDW�VPDOO�

PRYHPHQWV�RI�WKH�KDQG�DQG�ERG\�ZHUH�
RI�UHOHYDQFH�WR�WKH�FRPSUHKHQVLRQ�RI�
WKH��ORZHU�FODVV�1HJUR��JURXS�ZKLFK�
KH�VWXGLHG�LV�UHYHDOLQJ�DV�WR�KLV�FRQ��
FHSWLRQ�RI� FRPPXQLFDWLRQ��$OEHUW�
6FKHIOHQ�DQG�,�KDYH�EHHQ�UHSHDWHGO\�
LPSUHVVHG�ZLWK�WKH�YDULDWLRQ�DQG�VXU��
URJDWH�IXQFWLRQLQJ�RI�PRGDOLW\�XWLOL]D��
WLRQ�LQ�WKH�DQDO\VLV�RI�RQJRLQJ�LQWHU��
DFWLRQDO�VFHQHV�UHFRUGHG�RQ�VRXQG�ILOP��
7KH� UHODWLYH�SRVLWLRQV�RI� FRPPXQL��
FDQWV��LQWHUDFWDQWV��YDULHV�V\VWHPDWL��
FDOO\�ZLWK�LQFUHDVH�RU�GHFUHDVH�LQ�YRO��

XPH�RU�LQWHQVLW\�RQ�WKH�SDUW�RI�VSHDN��
HUV��&RPSDUDEO\��LQFUHDVH�LQ�QXPEHU�
RI�NLQHVLF�VLJQDOV�RU�LQ�WKHLU�H[WHQW�RU�
LQWHQVLW\�LV�DFFRPSDQLHG�E\�YDULDWLRQ�
LQ�SDUDOLQJXLVWLF�DQG�SUR[HPLF�EHKDY��
LRU��,Q�WKH�VDPH�ZD\��WKH�SUHVHQFH�RU�
DEVHQFH�RI�WRXFKLQJ�RU�LWV�JHVWXUDO�VXU��
URJDWHV�ZDV�DFFRPSDQLHG�RU�IROORZHG�
E\�DGDSWDWLRQV�LQ�WKH�SUR[HPLF��WKH�
SDUDOLQJXLVWLF��DQG�WKH�NLQHVLF�PRGDO��
LWLHV��7KLV�LQWHUGHSHQGHQFH�RI� FRP��
PXQLFDWLYH�PRGDOLWLHV�DW�WKH�VRFLDO�LQ��
WHUDFWLRQDO�OHYHO�PLUURUV��DQG�SUREDEO\�
LQ�HYROXWLRQ�LV�LQWHULQIOXHQWLDO�ZLWK��
WKH�QRQ�GLVWLQFWLYHQHVV�RI�VHQVRU\�SUR��
FHVVHV�LQ�WKH�FHQWUDO�QHUYRXV�V\VWHP�RI�
PDQ�DQG�RWKHU�DQLPDOV��,� FDQQRW�VHH�
KRZ�+DOO��ZLWKRXW�UHIHUHQFH�WR�WKH�
RWKHU�LQWHUGHSHQGHQW�PRGDOLWLHV��FDQ�
VWXG\�FRPPXQLFDWLRQ�E\�WKH�DQDO\VLV�
RI�WKH�DUUDQJHPHQW�RI�ERGLHV�LQ�VSDFH�
RU�E\�LQWHUYLHZLQJ�DFWRUV�DV�WR�ZKDW�
WKH\�WKLQN�WKH\�ZHUH�GRLQJ�RU�E\�
DQDO\VLV��KRZHYHU�SHUFHSWLYH��RI�WKHLU�
YLHZV�RI�WKHLU�PRGHV�RI�LQWHUDFWLRQ�RU�
E\�WKH�FRXQWLQJ�RI�LWHPV�LQ�D�OH[LFRQ��
7KHVH�DUH�HOHJDQW�DQG�ZHOO�WHVWHG�HWK��
QRJUDSKLF�WHFKQLTXHV��\HW�DW�WKLV�VWDJH�
RI�WKH�UHSRUWHG�ZRUN�WKH\�SURYLGH�
OLWWOH�PRUH�WKDQ�LQWHUHVWLQJ�HVRWHULFD�
IRU�WKH�VWXGHQW�RI�FRPPXQLFDWLRQ�RU�
VRFLDO�RUJDQL]DWLRQ��'DWD�EHFRPHV�HYL��
GHQFH�RQO\�LQ�WKH�FRQWH[W�RI�WKHRU\��

E\�%(51+$5'� %2&.
�

%UDXQVFKZHLJ��*HUPDQ\���9,,����
+DOO
V�VXUYH\�RI�SUR[HPLFV�FDOOV�DWWHQ��
WLRQ�WR�D�QXPEHU�RI�SUREOHPV�RI�JUHDW�
LPSRUWDQFH�IRU�WKH�VFLHQFHV�RI�PDQ��
$GGLWLRQDO�SUR[HPDWLF�SRLQWV�RI�YLHZ�
PLJKW�EH��
��� �UK\WKPV��RI� GHQVLW\��UXVK�

KRXUV��QLJKW�KRXUV��LQ�FLW\�OLIH��
��� YDU\LQJ�ZLVKHV��RI�:HVWHUQ�LQ��

GLYLGXDOV�� IRU� VROLWXGH��FRPSDQ\��
FURZGV��
��� WKH�GLIIHUHQFHV�LQ� DWPRVSKHUH�

EHWZHHQ�D�FURZGHG�DQG�D�SRRUO\�DW��
WHQGHG�WKHDWULFDO�SHUIRUPDQFH�DQG�WKH�
GLIIHUHQW�SUR[HPDWLF�DWWLWXGHV�RI�DXGL��
HQFHV�DW�WKH�FLQHPD��WKH�RSHUD��D�IRRW��
EDOO�JDPH��
��� WKH�HIIHFWV�RI�WKH�JHRJUDSKLFDO�

DQG�WKH�VRFLDO�HQYLURQPHQW�RQ�SUR[H��
PDWLF�SKHQRPHQD��FKDQJHV�RI�DWWLWXGH�
RQ�PRYLQJ�WR�D� QHZ�SODFH��FKDQFHV�
RI�KXPDQ�DGDSWDELOLW\��
��� DOWHUDWLRQV�LQ�SUR[HPDWLF�SDW��

WHUQV�GXH�WR�FKLOGKRRG�QHJOHFW��SXEHUW\�
GLIILFXOWLHV��RU�SHUVRQDO�PLVIRUWXQH��WKH�
SRVVLELOLW\�WKDW�FKLOGUHQ��UHJDUGOHVV�RI�
FXOWXUH�SDWWHUQV��DUH�PRUH�UHDG\�IRU�
VRFLDO�FRQWDFWV�RU�DUH�LQ�JHQHUDO�EHWWHU�
DEOH�WR�EHDU�SRSXODWLRQ�GHQVLW\��WKDQ�
DGXOWV��
���IXUWKHU�SUREOHPV�RI�VRFLDELOLW\��

SRVVLEOH�GLIIHUHQFHV�LQ�SUR[HPDWLF�GH��
YHORSPHQW�EHWZHHQ�RQO\�FKLOGUHQ�DQG�
FKLOGUHQ�ZLWK�VLEOLQJV��VRFLDO�FODVV�GLI��
IHUHQFHV��UXUDO�XUEDQ�GLIIHUHQFHV��WKH�
GHPDQG�IRU�FRPSDQ\�LQ�FDVHV�RI�GDQ��
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+DOO��352;(0,&6�JHU�DQG�GLVWUHVV��VDOXWLQJ�KDELWV�IURP�
FORVH�XS�DQG�IURP�DIDU��
���WKH�FRQWUDVW�EHWZHHQ�IRUPDO�SDW��

WHUQV�RI�DWWLWXGH�DQG�WKH�UHDO�IHHOLQJV�
DQG�SRVVLEO\�GHYLDQW�EHKDYLRXU�RI�LQ��
GLYLGXDOV�DQG�JURXSV��
���WKH��,�<RX�� UHODWLRQ�DW�YDULRXV�

VWDJHV��DFTXDLQWDQFH��IULHQGVKLS��ORYH��
NLQVKLS���
���WKH�TXLFN�DQG�HDV\�VSUHDG�RI�

FXOWXUH��QHZV��DQG�SURSDJDQGD�LQ�GHQ��
VHO\�SRSXODWHG�DUHDV�DQG��RQ�WKH�RWKHU�
KDQG��WKH�IDU�UHDFKLQJ�LQIOXHQFH�RI�
UDGLR�DQG�WHOHYLVLRQ��HYHQ�LQ�WKLQO\�
SRSXODWHG�DUHDV��
����SUR[HPDWLF�GLIIHUHQFHV�DPRQJ�

WKH�VHQVHV��
�D��QHDU�GLVWDQFH��WRXFK�DQG�WDVWH��
�E��QHDU�RU�PLGGOH�GLVWDQFHV��VPHOO��
�FI��WKH�*HUPDQ�VD\LQJ���,� FDQ
W�
VPHOO�>� � VWDILG@�KLP�����
�F��IDU�GLVWDQFHV��KHDULQJ�DQG�VLJKW��
0RVWO\�ZH�VKDOO�ILQG�D�FRPELQDWLRQ�

DQG�FURVV�FKHFNLQJ�RI�WKH�VHQVHV��SRV��
VLELO\�GLUHFWHG�E\�UHDVRQ��ZLOO��RU�FXO��
WXUD�SDWWHUQ��
����SUR[HPDWLF�DVSHFWV�RI�JDPHV��

GDQFLQJ��SDUWLHV��\RXWK�FOXEV��VFKRROV��
VSRUWV��
����SUR[HPDWLF�SUREOHPV�RI� WKH�

JURXS��WKH�QHWZRUN�RI�FRPPXQLFDWLRQV�
EHWZHHQ�PHPEHUV�RI�D�JURXS��YDU\LQJ�
ZLWK�GHJUHH�RI�LQWLPDF\��DQG�WKH�SRV��
VLEOH�VROLGDULW\�RI�WKH�JURXS�DJDLQVW�
VWUDQJHUV��
����SUR[HPDWLF�SUREOHPV�RI�DFFXO��

WXUDWLRQ��
����V\PEROLVPV�RI�FRQWDFW�DQG�IHO��

ORZVKLS��JHVWXUHV��PLPLQJ��SUH�OLQJXLV��
WLF�VRXQGV��KDQGVKDNHV��NLVVHV��HPEUD��
FHV��SDUWO\�FRPELQHG�ZLWK�XWWHUDQFHV��
����GHYLDWLRQV�IURP�WKH�XVXDO�SUR[��

HPDWLF�SDWWHUQV�RI�D� JURXS�GXH�WR�
DGDSWDWLRQ�WR�DQ�DOWHUHG�HQYLURQPHQW��
2Q�WKLV�SRLQW��WKH�+XPDQ�$GDSWDELO��
LW\�6HFWLRQ�RI�WKH�,QWHUQDWLRQDO�%LROR��
JLFDO�3URJUDP�PLJKW�IXUQLVK�HVVHQWLDO�
GHWDLOV��
.HLWHU��������KLQWV�DW�WKH�ZLGH�UDQJH�

RI�KXPDQ�LQWHUDFWLRQ�IURP�WKH�KHUPLW�
WR�WKH�FLW\�GZHOOHU�DQG�SRLQWV�WR�WKH�
FXVWRP�RI�WKH�KDQGVKDNH�DV�D��ILFWLRQ��
RI�KXPDQ�IHOORZVKLS�HYHQ�LQ�WKH�PDVV�
VRFLHW\��7KH�DXWKRU�DOVR�GLVFXVVHV�WKH�
SUREOHP�RI�ERUHGRP�UHDFWLRQV�LQ�HQ��
IRUFHG�FRPPXQLWLHV�VXFK�DV�VXEPDULQH�
FUHZV�RU�SRODU�H[SHGLWLRQV��
$V�WR�SUR[HPDWLF�DVSHFWV�RI�OLQJXLV��

WLFV��,� ZDQW�WR�FRPPHQW�DV�IROORZV��
)URP�WKH�SRLQW�RI�OH[LFRJUDSK\��VSH��
FLDO�DWWHQWLRQ�VKRXOG�SUREDEO\�EH�SDLG�
WR�WKH�OH[LFDO�GRPDLQ���:RUWIHOG���RI�
VRFLDO�OLIH��EXW�VLQFH�WKH�UHODWLRQ�EH��
WZHHQ�SUR[HPLFV�DQG�ODQJXDJH�LV�QRW�
RQO\�D�TXHVWLRQ�RI�OH[LFROR�J\��EXW�DOVR�
D�PDWWHU�RI�JUDPPDU�DQG�VW\OH��RQH�
VKRXOG�DQDO\]H�WULEDO��ORFDO��DQG��IDP��
LO\��YRFDEXODULHV�DV�ZHOO�DV�QRUPDO�
GLFWLRQDULHV��0RUHRYHU��WKH�IRUPV�RI�
SHUVRQDO�DGGUHVV��PD\�YDU\�DFFRUGLQJ�
WR�WKH�GHJUHH�RI�LQWLPDF\��FI��WKH�XVH�
RI�WKH�SHUVRQDO�SURQRXQ��)UHQFK��WX��
YRXV��*HUPDQ�GX�6LH���LQ�(QJOLVK��VLP��

LODU�GLVWLQFWLRQV�DUH�PDGH��IRU�H[DPSOH��
LQ�WKH�VHULHV��0U��%URZQ����%URZQ���
�7KRPDV����7RP����7RPP\���0RGHUQ�
\RXQJ�SHRSOH�LQ�:HVWHUQ�(XURSH�DUH�
PRUH�UHDG\�WR�FDOO�HDFK�RWKHU�E\�WKHLU�
&KULVWLDQ�QDPHV�WKDQ�ZHUH� WKHLU�
SDUHQWV��1LFNQDPHV�DQG�DUJRWV�VHUYH�
DV�V\PEROV�RI�VROLGDULW\�DQG�H[FOXGH�
VWUDQJHUV�IURP�WKH�LQWLPDF\�RI�WKH�
JURXS��
+DOO� LV�ULJKW�LQ�SRLQWLQJ�RXW�WKDW�

YRLFH�ORXGQHVV�LV�SUR[HPDWLFDOO\�UHOH��
YDQW��+LV�FRQFHSW�RI�WKH��VLWXDWLRQDO�
GLDOHFW��LV�DOVR�YHU\�XVHIXO��,Q�WKLV�
FRQQHFWLRQ�LW�LV�DJDLQ�HVVHQWLDO�WR�FRQ��
VLGHU�OLVWHQLQJ�EHKDYLRXU��DV�HYHU\�WDON�
PD\�EH�FRQFHLYHG�DV�D�NLQG�RI�F\EHU��
QHWLF�PHFKDQLVP�ZLWK�IHHGEDFN��7KH�
VW\OH�YDULHWLHV�RI�WKH�ODQJXDJH�H�J���
SXEOLF��RIILFLDO��SULYDWH��LQWLPDWH��
UHYHDO�SUR[HPDWLF�GLIIHUHQFHV��
$Q�DEXQGDQW�VRXUFH�RI�SUR[HPDWLF�

GDWD�ZLOO�EH�WKH�HGXFDWLRQDO�DQG�GL��
GDFWLF�OLWHUDWXUH�RI�PDQNLQG��ZRUNV�
DQG�SDVVDJHV�LQ�SRHWU\�DQG�SURVH��SUR��
YHUEV�DQG�SDUDEOHV��UXOHV�RI�FRQGXFW��
DQG�WH[WERRNV�RQ�LQWHUSHUVRQDO�UHOD��
WLRQV��
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(YDQVWRQ��,,,���8�6�$�����9,����
+DOO
V�REVHUYDWLRQV�DUH�YLWDO�IRU�DQ��
WKURSRORJLVWV�HQJDJHG�LQ�UHVHDUFK��+LV�
XVH�RI��QDWLYH��SKRWRJUDSKHUV�WR�UH��
FRUG�DQG�WKHQ�WR�LQWHUSUHW�IRU�KLP�
ZKDW�ZDV�JRLQJ�RQ�VKRXOG�EH�SDUDOOHO��
HG� LQ�DOO� EUDQFKHV�RI�HWKQRJUDSK\��
0DQ\�RI�XV�KDYH�XVHG�LQIRUPDQWV�DV�
H[WHQVL�QV�RI�RXU�RZQ�VHQVHV�LQ�H[DP��
QLQJ�WKH�FXOWXUH�ZH�DUH�VWXG\LQJ��:H�
ZRXOG�GR�ZHOO�WR�H[DPLQH�WKLV�WHFK��
QLTXH�IRU�WKH�ZD\V�LQ�ZKLFK�LW�FDQ�
KHOS�XV�WR�JHW�DW�WKH�FUXFLDO�SRLQWV�LQ�
WKH�FXOWXUH��
7KLV�SURFHGXUH�DOORZV�XV�WR�H[DPLQH�

LQ� GHWDLO�WKH�WUDQVDFWLRQV�EHWZHHQ�
DQWKURSRORJLVW�DQG�LQIRUPDQW��$W�WKH�
ULVN�RI�UXLQLQJ�WKH�HWKQRJUDSK\��H[��
FHSW�ZKHUH�WKH�DQWKURSRORJLVW�LV�H[��
SHULHQFHG�LQ�WKH�FXOWXUH�KH�LV�VWXG\��
LQJ���ZK\�QRW�VWXG\�DQWKURSRORJLVWV�
DQWKURSRORJL]LQJ"�+RZ�GR�WKH\�PDNH�
VSDWLDO�DGMXVWPHQWV"�+RZ�GR�WKH\�ILQG�
WKHLU�RZQ�IHHOLQJV�DQG�LGHDV�DIIHFWHG�
E\�WKRVH�RI�WKHLU�LQIRUPDQWV"�)RU�D�
ORQJ�WLPH��,�KDYH�ZDQWHG�WR�GR�D�ILHOG�
MRE� LQ� DVVRFLDWLRQ�ZLWK�D� SV\FKR��
DQDO\VW��*LYH�WKH�HWKQRJUDSKHU�VXIIL��
FLHQW�WUDLQLQJ�LQ� SV\FKLDWU\�WR� EH�
XQ�VHOI�FRQVFLRXV�DQG�DZDUH�RI�VRPH�RI�
KLV�RZQ�GHIHQVHV��*LYH�WKH�SV\FKR��
DQDO\VW�VXIILFLHQW�DQWKURSRORJLFDO�WUDLQ��
LQJ�WR�XQGHUVWDQG�WKH�UROH�RI�FXOWXUH��
7KHQ�OHW�WKH�HWKQRJUD�SKHU�DQG�WKH�
DQDO\VW�LQIRUP�RQH�DQRWKHU�YHU\�FDUH��
IXOO\��WKH�HWKQRJUDSKHU�PXVW�GLVFRYHU�
WKH�GHJUHH�DQG�NLQG�RI��VNHZ��ZKLFK�
FRPHV�IURP�WKH�SV\FKRDQDO\VW
V�IRFXV��
LQJ�RQ�SV\FKLF�YLHZV�RI�WKH�FXOWXUH��

WKH�DQDO\VW�PXVW�GLVFRYHU�WKH�ZD\�LQ�
ZKLFK�WKH�HWKQRJUDSKHU�GLVWRUWV�WKH�
FXOWXUH�EHFDXVH�RI�KLV�RZQ�SHUVRQDO�
V\VWHP�RI�SHUFHSWLRQV��LQFOXGLQJ�KLV�
RZQ�H[SHULHQFHV�DQG�WKH�QHXURVHV�DQG��
RU�GHIHQVHV�WKDW�KH�KDV�FUHDWHG�LQ�
DGDSWLQJ�WR�KLV�H[SHULHQFH��6XFK�D�
VFKHPH�ZRXOG�EH�DQRWKHU�VWHS�LQ�WKH�
GLUHFWLRQ�RI�XQGHUVWDQGLQJ�WKH�SURFHVV�
RI�FURVV�FXOWXUDO�OHDUQLQJ�DQG�FRPPXQ��
LFDWLRQ��
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6WDQIRUG��&DOLI���8�6�$�����YLL����
)RU�WKRVH�ZKR�KDYH�DQ�LQWHUHVW�LQ��HV��
SHFLDOO\�QRQ�YHUEDO��FRPPXQLFDWLYH�
EHKDYLRU��RQH�RI�WKH�PRUH�VWULNLQJ�RE��
VWDFOHV�WR�UHVHDUFK�LQ�WKLV�DUHD�LV�LW��
VHOI�RQH�RI�FRPPXQLFDWLRQ��LQ�WKLV�FDVH�
ZLWK�RWKHU�VSHFLDOLVWV��+RSHIXOO\�WKLV�
SDSHU�E\�+DOO�ZLOO�UHDFK�VRPH�RI�WKH�
VFDWWHUHG�DXGLHQFH�WKDW�LV�VR�HQJDJHG�
DQG�KHOS�HVWDEOLVK�WKH�LQWHUGLVFLSOLQDU\�
FRQWDFWV�ZKLFK�DUH�YLWDOO\�QHHGHG��)RU�
WKH�EHQHILW�RI�WKLV�DXGLHQFH��,�ZRXOG�
OLNH�WR�UHJLVWHU�D�IHZ�JHQHUDO�UHPDUNV�
ZLWK�WKH�H[SHULHQFH�MXVW�JDLQHG�RI�
KDYLQJ�FRPSOHWHG�D� OHQJWK\�UHYLHZ��
DUWLFOH�RI��DQWKURSRORJ\�DQG�WKH�FRP��
SDUDWLYH�SV\FKRORJ\�RI�FRPPXQLFDWLYH�
EHKDYLRU���'LHEROG��������
�3UR[HPLF�EHKDYLRU���DV�GHILQHG�E\�

+DOO�LQ�WKLV�DQG�KLV�RWKHU�SXEOLFDWLRQV��
LV�EXW�RQH�SHUKDSV�VRPHZKDW�DUELWUDU��
LO\�GHILQHG�FDWHJRU\�RI�WKH�WRWDO�UDQJH�
RI�FRPPXQLFDWLYH�EHKDYLRU�ZKLFK�KX��
PDQV�XVH�LQ�VRFLDO�LQWHUDFWLRQ��6RPH�
VLJQLILFDQW�FDYHDWV�IROORZ�IURP�WKLV�
UHPLQGHU��
7KH�ILUVW�LV�WKDW�ZH�NQRZ�UHODWLYHO\�

OLWWOH�DV�\HW�DERXW�ZKDW�+DOO�FDOOV�WKH�
�LQIUD�FXOWXUDO�EDVHV��RI�WKH�KXPDQ�
FRPPXQLFDWLYH�HWKRJUDP��,QGHHG��ZH�
VKRXOG�EHJLQ�E\�DVNLQJ�MXVW�ZKDW�LV�
WKLV�HWKRJUDP�DQG�ZKHWKHU�WKH�WHUP�
�HWKRJUDP��LWVHOI�LV�DSSURSULDWH��7KLV�
LV�WR�LQYRNH�WKH�IDPLOLDU��QDWXUH�QXU��
WXUH��LVVXH�ZKLFK�EHVHWV�DQ\�LQWHUSUH��
WLYH�FURVV�FXOWXUDO�RU� WUDQV�VSHFLILF�
DQDO\VLV�RI�KXPDQ�EHKDYLRU��,W�LV�WR�
DVN�TXHVWLRQV�ZKLFK��GHVSLWH�WKH�UHFHQW�
LPSDFW�RI�HWKRORJ\�DQG�FRPSDUDWLYH�
SV\FKRORJ\�RQ�DQWKURSRORJLFDO�WKHRU\��
SURGXFH�VTXDOOV�LQ�WKH�VWLOO�SUHGRPLQ��
DWHO\�HPSLULFLVW��RU��FXOWXUH�UHODWLYLV��
WLF���FOLPDWH�RI�DQWKURSRORJLFDO�LQ��
TXLU\��+RZ�PXFK�RI�KXPDQ�FRPPXQL��
FDWLYH�EHKDYLRU�LV�FXOWXUDOO\�XQLYHUVDO"�
2I� WKRVH�FRPSRQHQWV�ZKLFK�DUH��WR�
ZKDW�H[WHQW�FDQ�WKHLU�DSSHDUDQFH�LQ�
RUJDQLFDOO\�DQG�IXQFWLRQDOO\�QRUPDO�
KXPDQV�EH�VDLG�WR�EH�FRQVWLWXWLRQDOO\�
GHWHUPLQHG"��)RU�LQVWDQFH��FDQ�LW�EH�
GHPRQVWUDWHG�WKDW�DQ\�RI�WKHVH�FRP��
SRQHQWV�DUH�JHQHWLFDOO\�HQFRGHG�DQG�
HQGRJHQRXVO\�UHOHDVHG"��,V�WKHUH�VRPH�
�LQIUD�FXOWXUDO��VSHFLHV�VSHFLILF�FRP��
PXQLFDWLYH�HWKRJUDP�IRU�+RPR�VDSL��
HQV"�$QWKURSRORJLVWV�ZRXOG�WUDGLWLRQ��
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DOO\�KROG�WKDW�LW�LV�LPSRVVLEOH�WR�IDF��
WRU�RXW� VXFK�VSHFLHV�VSHFLILF�FRP��
SRQHQWV�IURP�WKH�FRPSOH[�RI�RYHU��
O\LQJ�EHKDYLRU�DFTXLUHG�GXULQJ�HQFXO��
WXUDWLRQ�DQG�VXEVHTXHQW�SDUWLFLSDWLRQ�
RI�WKH�LQGLYLGXDO�LQ�D�SDUWLFXODU�VRFLR��
FXOWXUDO�JURXS��$QG�LW�LV� JHQHUDOO\�
FRQFHGHG�E\�HWKRORJLVWV��HYHQ�E\�WKRVH�
ZKR�KDYH�EHHQ�FLWHG�DV�H[WUHPH��LQ��
VWLQFW�WKHRULVWV���WKDW�HQGRJHQRXV�EH��
KDYLRUDO�UHVSRQVHV�DUH� LQFUHDVLQJO\�
PRUH�PRGLILDEOH�E\�H[SHULHQWLDO�IDF��
WRUV�LQ�WKH�KLJKHU�YHUWHEUDWH�RUGHUV��
HVSHFLDOO\�VR�ZLWK�WKH�SODVWLFLW\�W\SLFDO�
RI�KXPDQ�EHKDYLRU��7KHVH�TXHVWLRQV�
EHJ��QRW�EHFDXVH�+DOO�KDV�SRVHG�WKHP�
GLUHFWO\��EXW�EHFDXVH�RI�WKH�KHDY\�XQ��
GHUSLQQLQJ�RI�KLV�UHVHDUFK�LQ�WKH�HWKR��
ORJLFDO�OLWHUDWXUH��1RU�GR�,� IHHO�WKDW�
KH�KDV�REYLDWHG�WKLV�LVVXH�E\�LQMHFWLQJ�
D� JUDWXLWRXV�H[SHULHQWLDO�UHODWLYLVP�
WKURXJK�SD\LQJ�KRPDJH�WR�:KRUI��
7KH�VHFRQG�FDYHDW�LV�D�SUREOHP�RI�

DVFULELQJ�WR�YDULDEOHV�GHSHQGHQW�RU�
LQGHSHQGHQW�VWDWXV��,I�LW�LV�WUXH�WKDW�
SUR[HPLF�EHKDYLRU��RU�NLQHVLF��RU�SDU��
DOLQJXLVWLF��RU� KRZHYHU�\RX�GLYLGH�
XS�WKH�SLH��LV�MXVW�RQH�RI�PDQ\�FDWH��
JRULHV�RI�LQWHUDFWLRQDO�EHKDYLRU��ZKDW�
GR�ZH�NQRZ�RI�LWV�IXQFWLRQDO�L(OGHSHQ��
GHQFH�RI�RWKHU�FRPPXQLFDWLYH�VXE��
V\VWHPV"�,�WDNH�LW�DV�IRUHJRQH�FRQFOX��
VLRQ�WKDW�WKH�SK\VLFDO�GLVWDQFH�EHWZHHQ�
DQ�LQWHUDFWLQJ�G\DG�FDQ��PHDQ��TXLWH�
GLIIHUHQW�WKLQJV�GHSHQGLQJ��DPRQJ�
RWKHU�YDULDEOHV��XSRQ����� WKH�ZLGHU�
WHPSRUDO�DQG�VSDWLDO�FRQWH[W�LQ�ZKLFK�
WKH�FRQIURQWDWLRQ�WDNHV�SODFH�DQG�����
WKH�FR�RFFXUUHQFH�RU�QRQ�RFFXUUHQFH�RI�
VLJQDO�WUDQVPLVVLRQ�LQ�RQH�RU�VHYHUDO�RI�
WKH�FKDQQHOV�ZKLFK�OLQN�WKH�G\DG��H�J���
YLVXDO�JHVWXUDO��DXGLR�YLVXDO���5HJUHW��
WDEO\�ZH�NQRZ�RQO\�WRR�OLWWOH�DERXW�
KRZ�WKHVH�YDULRXV�VLJQDOV�PLJKW�EH�
PXWXDOO\�FRUURERUDWLYH�RU�VXPPDWLQJ�
LQ�WKH�LQIRUPDWLRQ�WKH\�WUDQVPLW��ZKHQ�
WKH\�FRQIOLFW�LQ�WKH�LQIRUPDWLRQ�ZKLFK�
WKH\�FRQYH\��DQG�KRZ�FRQWH[W�VHQVL��
WLYH�WKH\�DUH�WR�WKH�SUR[HPLF�VHWWLQJV�
ZKLFK�PRVW�LQWHUHVW�+DOO�� $QG�KHUH�
IRU�PH�LV�D�FUXFLDO�GLOHPPD��IRU�ZKLOH�
PDQ\�RI�+DOO
V�REVHUYDWLRQV�VWHP�IURP�
FRQWUDVWLYH�DQDO\VHV�RI�FURVV�FXOWXUDO�
FRPPXQLFDWLRQ�DQG� WKH�GLIILFXOWLHV�
WKHVH�FRQIURQWDWLRQV�RIWHQ�HQWDLO��ZH�
GR�QRW�UHDOO\�NQRZ�ZKLFK�GLVFUHSDQF\��
ZKLFK�FKDQQHO��HPLWV�WKH�FULWLFDO�VWD��
WLF��,W�VHHPV�WR�PH�WKDW�ZH�GR�QRW�
KDYH�DV�\HW�HQRXJK�LQVLJKW�LQWR�FRQWH[W�
VSHFLILFLW\�DQG�LQWHU�FKDQQHO�OLQNDJHV�
HYHQ�ZLWKLQ�RXU�RZQ�VRFLHW\��RU�DQ\�
VXEJURXS�RI�LW��WR�SHUPLW�XQHTXLYRFDO�
FRQFOXVLRQV�RQ�WKHVH�PDWWHUV��
7KH�IROORZLQJ�WULYLDO�H[DPSOH�JLYHV�

VRPH�LQGLFDWLRQ�RI�ZKDW�,� PHDQ�E\�
FRQWH[W�VSHFLILFLW\�DQG�FKDQQHO�VHOHF��
WLRQ��7KH�VHWWLQJ�LV�DQ�LQIRUPDO�SDUW\��
ZHOO�DWWHQGHG��ZLWK�GULQNLQJ�DQG�GDQ��
FLQJ��7K��H�WZR�SULQFLSDOV�DUH�D�\RXQJ�
PDQ�DQG�D� JLUO��XQDWWDFKHG�DQG�DV�
\HW�XQDFTXDLQWHG��ZKR�ILQG�WKHPVHOYHV�
DWWUDFWHG�WR�RQH�DQRWKHU��+RZ"�7KH�
ILUVW��HQFRXQWHU��LV� WKH� IDPLOLDU�

�DFURVV�D�FURZGHG�URRP��SKHQRPHQRQ��
(DFK�KDV�LQGHSHQGHQWO\�WDNHQ�QRWLFH�
RI�WKH�RWKHU�DQG�RFFDVLRQDOO\�JD]HV�
DFURVV�WKH�URRP��:KDW�KDSSHQV�LI�
WKHLU�H\HV�PHHW"�/HW�XV�VD\�WKDW�WKLV�
H\H�HQJDJHPHQW�LV� PDLQWDLQHG��SHU��
KDSV�EULHIO\��DQG�QRZ�QRWH�WZR�DVSHFWV�
RI�WKLV�FRQIURQWDWLRQ������LWV�FRQWH[W��
D�YHU\�SDUWLFXODU�VRUW�RI�VRFLDO�SK\VL��
FDO�VSDFH��L�H���D� SDUW\��DQG����� WKH�
FRPPXQLFDWLYH�FKDQQHOV�ZKLFK�DUH�
DFWLYH�DW�WKLV�SRLQW�DOPRVW�H[FOXVLY��
HO\�WKH�YLVXDO�JHVWXUDO�FKDQQHO��DQG�
ZLWK�RQO\�PLQLPDO�XWLOL]DWLRQ�RI�WKH�
WRWDO�SRWHQWLDO�UDQJH�RI�VLJQDOV�ZKLFK�
PLJKW�EH�SURGXFHG�LQ�WKDW�FKDQQHO��
L�H���ZLWK�RQO\�H\H�HQJDJHPHQW�DQG�QR�
RU�RQO\�VXEOLPLQDO�IDFLDO�RU�SRVWXUDO�
GLVSOD\V��,Q�VKRUW��QR�RWKHU�FKDD"QHOV�
DUH�RSHQ��DQG�LQWHUDFWLRQ�LWVHOI�LV�WHQ��
XRXV��EXW�FRPPXQLFDWLRQ�GLG�WUDQVSLUH��
�:LWKLQ�FHUWDLQ�GLVWDQFHV�DQG�EDUULQJ�
FHUWDLQ�GHIHFWV�LQ�WKH�YLVXDO�DSSDUDWXV��
DOO�VDYH�WKH�PRVW�IXQFWLRQDOO\�GLVWXUE��
HG� LQGLYLGXDOV�LQ� DOO� VRFLRWXOWXUDO�
JURXSV�DUH�DEOH�WR�SHUFHLYH�ZKHWKHU�
WKH\�DUH��EHLQJ�ORRNHG�DW�� >GLUHFW�
H\H�HQJDJHPHQW@�DV�RSSRVHG�WR��SDVW���
�EH\RQG���RU��WKURXJK���VHH��H�J��$U��
J\OH� DQG� 2HDQ� >�����@�� 'LHEROG�
>����@��*LEVRQ�DQG�3LFN�>����@��5LH��
PHU�>����@��%HLQJ�ORRNHG�DW�GRHV�KDYH�
LQWHUDFWLRQDO�VHPDQWLFLW\��ZKLFK�SUH��
GLFWDEO\�FDQ�PHDQ�GLIIHUHQW�WKLQJV�LQ�
GLIIHUHQW�VRFLHWLHV��DQG�GLIIHUHQW�WKLQJV�
LQ�GLIIHUHQW�FRQWH[WV�ZLWKLQ�RQH�VRFLH��
W\��0RUH�LQWULJXLQJ�LV� WKH�ILQGLQJ�
WKDW�PXWXDO�H\H�HQJDJHPHQW�DQG�VXG��
GHQ�DSSHUFHSWLRQ�RI�EHLQJ�ORRNHG�DW�
SURGXFH�PHDVXUDEOH�FKDQJHV�LQ�DXWR��
QRPLF�DFWLYLW\��WKXV�VXJJHVWLQJ�D�VWLOO�
XQGHWHUPLQHG�FRQVWLWXWLRQDO�FRPSRQHQW�
IRU�WKH�LQIRUPDWLRQ�SURFHVVLQJ�LQ��
YROYHG�LQ�WKLV�W\SH�RI�YLVXDO�LQWHUDF��
WLRQ���:H�PLJKW�DVN�ZKHWKHU�WKH�JLUO
V�
XQDYHUWHG�JD]H�ZDV�VRPHKRZ�OLQNHG�WR�
WKLV�VRFLDOO\�SDUWLFXODU�SUR[HPLF�VHW��
WLQJ��:KDW�LI�WKH�SDLU�KDG�ILUVW�QRWLF��
HG�HDFK�RWKHU�DW�DQ�DLUSRUW"�*UDQWHG�
FHUWDLQ�VKDUHG�FRPSRQHQWV�RI�SV\FKR��
VRFLDO�EDFNJURXQG��LI�WKH�\RXQJ�PDQ�
�VWDUHG���WKH�JLUO�PLJKW�ZHOO�DYHUW�KHU�
JD]H�DQG�VWULYH�WR�DYRLG�H\H�HQJDJH��
PHQW�DOWRJHWKHU��VXSSOHPHQWLQJ�WKLV�
VLJQDO�RI�QRQ�UHFHSWLYLW\�E\�SUHFRQV��
FLRXV�RU�PRWLYDWHG�SRVWXUDO��H�J���VWDQ��
GLQJ�VLGHZD\V�WRZDUG�WKH�PDQ��RU�
IDFLDO��H�J���XQVPLOLQJ��FXHV��KHU�SRV��
VLEOH� LQWHUHVW�QRWZLWKVWDQGLQJ��7KH�
SK\VLFDO�GLVWDQFH�VHSDUDWLQJ�WKHP�LV�
WKH�VDPH�DV�WKDW�DW�WKH�SDUW\��EXW�WKH�
DIIHFWLYH�VRFLDO�GLVWDQFH�LV�TXLWH�GLI��
IHUHQW��
/HW�XV�VXSSRVH�QRZ�WKDW�WKH�SULQFL��

SDOV�KDYH�LQWURGXFHG�WKHPVHOYHV�DQG�
DUH� KDSSLO\�GDQFLQJ��%XW� GDQFLQJ�
ZKDW"�,I�WKH�IUXJ��WKH�WDFWLOH�FKDQQHO�
LV� LQRSHUDWLYH�DQG� WKH�DXGLR�YRFDO��
DOWKRXJK�QRZ� SRWHQWLDOO\�RSHQ��LV�
DWWHQXDWHG�EHFDXVH�RI�WKH�SK\VLFDO�GLV��
WDQFH�UHTXLUHG�E\�WKLV�GDQFH�VW\OH�DQG�
WKH�H[WUHPH�FKDQQHO�QRLVH�ZKLFK�LQWUX��
GHV�LQ�WKH�UHVXOWLQJ�VSDFH�EHWZHHQ�

WKHP��7KH�\RXQJ�PDQ
V�ORRNLQJ�EH��
KDYLRU"�,W�FRXOG�ZHOO�GHSHQG�RQ�KRZ�
WKH�JLUO�LV�GUHVVHG��FRQFHLYDEO\�H\HV�
DUH�PXWXDOO\�DYHUWHG�LI�WKH�JLUO�LV�
ZHDULQJ�D� PLQLVNLUW�ZKLFK�FOLPEV�
JUDYLW\�GHILDQW�GXULQJ�WKH�GDQFH�PRYH��
PHQWV��,I�JD]H�KH�GRHV��GR�WKH�\RXQJ�
PDQ
V�VLPXOWDQHRXV�IDFLDO�GLVSOD\V�FRQ��
YH\�EHPXVHG�FDPDUDGHULH�RU�ODVFLYLRXV�
VFUXWLQ\"�6XSSRVH�QRZ�WKDW�WKH�PXVLF�
SHUPLWV�VORZ�PRYHPHQW�DQG�ERGLO\�
FRQWDFW��8VH�RI�WKH�DXGLR�YRFDO�FKDQ��
QHO��L�H���FRQYHUVDWLRQ��ZLOO�RI�FRXUVH�
EH�IDFLOLWDWHG��WKH�WDFWLOH�FKDQQHO�ZLOO�
EH�DFWLYDWHG�WKURXJK�YDULRXV�VRUWV�RI�
ERG\�FRQWDFW��HDFK�SDUWQHU�ZLOO�EH�
EURXJKW�LQWR�ZKDW�+DOO� GHOLJKWIXOO\�
FDOOV��WKH�ROIDFWRU\�EXEEOH�RI�>RQH
V@�
LQWHUORFXWHU���DQG��FRQWLQJHQW�XSRQ�
KRZ��FORVHO\��WKH�WZR�GDQFH��DQG�
XSRQ�GLVFUHSDQFLHV�LQ�KHLJKW��HWF����WKH�
YLVXDO�JHVWXUDO�FKDQQHO�LV�QRZ�DWWHQX��
DWHG��DW�OHDVW�DV�IDU�DV�PXWXDO�H\H��
HQJDJHPHQW�LV�FRQFHUQHG��$QG�LI�LW�
SOHDVHV�ERWK�WR�GR�VR�DQG�WKH\�GDQFH�
ZLWK�PD[LPDO�ERG\�FRQWDFW��ZK\�LV�
LW� �OHW�XV� FRQFHQWUDWH�RQ� FKHVW�WR�
EUHDVW��WKDW�WKLV�HURJHQRXV�LQYDVLRQ�LV�
SHUPLWWHG�RU�HQFRXUDJHG�E\�WKH�JLUO�
RQ�WKH�GDQFH�IORRU�DQG�ODWHU�UHEXIIHG�
E\�KHU�RQ�WKH�EDFN�SRUFK�ZKHQ�UH��
HVWDEOLVKHG�E\�WKH�\RXQJ�PDQ�PDQXDO��
O\�ZKHQ��ZH�QRWH��DOWKRXJK�WKH�JLUO
V�
DWWUDFWLRQ�WR�WKH�\RXQJ�PDQ�KDV�QRW�
GLPLQLVKHG��WKHUH�LV�D�FKDQJH�RI�FRQ��
WH[W�IRU�WKHLU�SK\VLFDO�GLVWDQFH��DQG�
H\H�HQJDJHPHQW�KDV�EHHQ�UHVWRUHG"�7KH�
TXHVWLRQV�DUH�QRW�VR�UKHWRULFDO�DV�WKH\�
PLJKW�VHHP��
,V�DOO�SUR[HPLF�EHKDYLRU�VR�FRQWH[W��

VSHFLILF�DQG�VHQVLWLYH�WR�UHJXODWLRQ�E\�
PDQLIROG�FKDQQHO�VLJQDOOLQJ"�,�EHOLHYH�
LW�LV��$QG�,�GR�QRW�EHOLHYH�WKDW�PDQ\�
RI�WKHVH�HYHU\GD\�LQWHUDFWLRQDO�VLWXD��
WLRQV�OHQG�WKHPVHOYHV�UHDGLO\�WR�H[SHUL��
PHQWDO�PDQLSXODWLRQ�LQ�WKH�ODERUDWRU\��
QRU�WR� FHUWDLQ�KHXULVWLF�PHDVXULQJ�
WHFKQLTXHV�LQ� QDWXUDOLVWLF�VHWWLQJV��
,PDJLQH�WKH�GLIILFXOWLHV��IRU�LQVWDQFH��
RI�SOXJJLQJ�RXU�FRXSOH�DERYH�LQWR�D�
SRO\JUDSK�LQ�RUGHU�WR�WDS�FKDQJHV�LQ�
SV\FKRG\QDPLF�VWDWH�DQG�DXWRQRPLF�
DFWLYDWLRQ��RU�DWWHPSWLQJ�WR�ILOP�WKH�
WKZDUWHG�LQGLVFUHWLRQ�RQ� WKH�EDFN��
SRUFK��7KH�RXWORRN��KRZHYHU��LV�QRW�DV�
EOHDN�DV�WKLV�VXJJHVWV��:KDW�VHHPV�WR�
EH�LQ�RUGHU�LV�H[WHQVLYH�DQG�LQWHQVLYH�
�ILHOG�REVHUYDWLRQV���+DOO� LQGLFDWHV�
KRZ�WKLV�PLJKW�EH�IUXLWIXOO\�SXUVXHG�
DQG�KRZ�DQWKURSRORJLVWV�FDQ�EH�DQG�
KDYH�EHHQ�HQOLVWHG�WR�PDNH�D�VLJQLIL��
FDQW�FRQWULEXWLRQ��,� KRSH�KH�ZLOO�EH�
HQFRXUDJHG�WR�FRQWLQXH�SURYLGLQJ�XV�
ZLWK�WKH�EHQHILWV�RI�KLV�DGYLFH�DQG�
H[SHULHQFH��

E\�0$56+$//�'85%,1
�

1HZ�2UOHDQV��/D���8�6�$�����9,,����
+DOO
V�ZRUN�RQ�SUR[HPLFV�DQG�NLQH��
VLFV�KDV�EHHQ�RI�JUHDW�VHUYLFH�WR�WKH�
EHKDYLRUDO�VFLHQFHV�LQ�JHQHUDO�DV�ZHOO�
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+DOO�� 352;(0,&6�DV� WR�DQWKURSRORJ\�LQ�SDUWLFXODU��,�
WDNH�LW�IRU�JUDQWHG�WKDW�KLV�FRQWULEX��
WLRQV�DUH�ZLGHO\�UHFRJQL]HG��WKH�FRP��
PHQWV�ZKLFK�IROORZ�ZLOO�WKHUHIRUH�EH�
FULWLFDO�RQHV��GHDOLQJ�HVSHFLDOO\�ZLWK�
+DOO
V�GLVFXVVLRQ��LQ�RWKHU�SXEOLFDWLRQV�
DV�ZHOO�DV�WKLV�DUWLFOH��RI�SUR[HPLF�EH��
KDYLRU�DV�D�FRPPXQLFDWLRQ�V\VWHP��
+DOO� GRHV�QRW�FOHDUO\�RXWOLQH�WKH�

GLIIHUHQFHV�EHWZHHQ��D�� SUR[HPLF�EH��
KDYLRU�DQG�RWKHU�KXPDQ�FRPPXQLFD��
WLRQ�V\VWHPV�DQG��E��SUR[HPLF�EHKDYLRU�
DQG�RWKHU�DQLPDO�FRPPXQLFDWLRQ�V\V��
WHPV��3HUYDVLYH�WKURXJKRXW�KLV�ZRUN�LV�
WKH�LGHD�WKDW�D�UHODWLRQVKLS�H[LVWV�EH��
WZHHQ�WHUULWRULDOLW\�LQ�QRQ�KXPDQV�DQG�
SUR[HPLF�EHKDYLRU�LQ�KXPDQV��2QH�LV�
OHG�WR�EHOLHYH��DOWKRXJK�KH�GRHV�QRW�
H[SOLFLW\�VD\�VR��WKDW�WKH�ODWWHU�GHYHO��
RSHG�IURP�WKH�IRUPHU��)URP�WKLV�YLHZ�
LW�ZRXOG�IROORZ�WKDW�SUR[HPLFV�GHDOV�
ZLWK�VWUXFWXUH�UDWKHU�WKDQ�ZLWK�FRQ��
WHQW��DQG�LQGHHG�+DOO�PDNHV�WKLV�FOHDU��
������SUR[HPLFV��DV� ,� WKLQN�RI�LW��LV�
PRUH�����FRQFHUQHG�ZLWK�VWUXFWXUH�WKDQ�
ZLWK�FRQWHQW����� �S�������:KLOH�+DOO�
KDV�VHW�DERXW�WKH�WDVN�RI�PDSSLQJ�WKH�
VWUXFWXUH�PRVW�DEO\��,�ILQG�WKLV�ZRUN�
PXFK�OHVV�LQWHUHVWLQJ�WKDQ�WKH�VWXG\�RI�
WKH�FRQWHQW��VLJQLILFDQFH��PHDQLQJ��HWF���
ZKLFK�WKH�VWUXFWXUH�FDUULHV��IRU�LW�LV�
DW�WKH�SRLQW�ZKHUH�WKH�VWUXFWXUH�EH��
JLQV�WR�WDNH�RQ�P\ULDG�VLJQLILFDQFHV�
RU�PHDQLQJV�WKDW�LW�FDQ�EH�LGHQWLILHG�
DV�D�KXPDQ�VWUXFWXUH�DQG�RI�LQWHUHVW�
WR�DQWKURSRORJLVWV��,Q�VSLWH�RI�+DOO
V�
HPSKDVLV�RQ�VWUXFWXUH��,�DP�TXLWH�VXUH�
WKDW�LQ�KLV�DQDO\VLV�KH�KDV�LQHYLWDEO\�
KDG�UHFRXUVH�WR�FRQWHQW��DV�WKH�OLQJXLVWV�
RI�WKH���
V�GLG�FI��+DUULV������ZKR�
PDLQWDLQHG�WKDW�WKH\�FRXOG�FDUU\�RXW�
D�VWUXFWXUDO�DQDO\VLV�RI�D�ODQJXDJH�ZLWK��
RXW�UHFRXUVH�WR�PHDQLQJ���7R�WKH�H[��
WHQW�WKDW�DQDO\VLV�LQ�SUR[HPLFV�LV�SXUH��
O\�VWUXFWXUDO��SUR[HPLFV�FDQ�EH�FRP��
SDUHG�WR�DQLPDO�WHUULWRULDOLW\�RQO\�LQ�
D�YHU\�WULYLDO�ZD\�DQG�FDQQRW�EH�FRP��
SDUHG�WR�RWKHU�KXPDQ�FRPPXQLFDWLRQ�
V\VWHPV�DW�DOO��,QGHHG��LW�LV�GRXEWIXO�LI�
LW�FDQ�EH�FRPSDUHG�HYHQ�ZLWK�QRQ��
KXPDQ�FRPPXQLFDWLRQ�V\VWHPV�LI�ZH�
DFFHSW�6HEHRN
V��������������GHILQLWLRQ�
RI�]RRVHPLRWLFV�DV�LQYROYLQJ�

���� WKH�FRGLQJ�RI�LQIRUPDWLRQ�LQ�F\EHU��
QHWLF�FRQWURO�SURFHVVHV�DQG�WKH�FRQVHTXHQ��
FHV�WKDW�DUH�LPSRVHG�E\�WKLV�FDWHJRUL]DWLRQ�
ZKHUH�OLYLQJ�DQLPDOV�IXQFWLRQ�DV� LQSXW��
RXWSXW�OLQNLQJ�GHYLFHV�����
&RGLQJ�SURFHVVHV�PD\�SHUKDSV�EH�
XQGHUVWRRG�ZLWKRXW�UHIHUHQFH�WR�FRQ��
WHQW��EXW�D�FDWHJRUL]DWLRQ�RU�VXEFDWH��
JRUL]DWLRQ�SURFHVV�FDQ�QHYHU�EH�XQGHU��
VWRRG�XQOHVV�WKH�DQDO\VW�UHIHUV�WR�LWV�
FRQWHQW�DVSHFWV��DQG�LW�LV�SUHFLVHO\�D�
VSHFLDO��EXW�QRW�\HW�ZHOO�XQGHUVWRRG��
W\SH�RI�FDWHJRUL]DWLRQ�SURFHVV�ZKLFK�
GLVWLQJXLVKHV�KXPDQ�FRPPXQLFDWLRQ�
V\VWHPV�IURP�WKH�FRPPXQLFDWLRQ�V\V��
WHPV�RI�RWKHU�DQLPDOV��
+DOO�IDLOV��DJDLQ��W2�GLVWLQJXLVK�EH��

WZHHQ�KXPDQ�FRPPXQLFDWLRQ�V\VWHPV�
DQG� WKRVH�RI�RWKHU�DQLPDOV�ZKHQ�KH�
VWDWHV��S�� �����

+RFNHWW
V�FRQFHSW�RI�GHVLJQ�IHDWXUHV�UH��
SUHVHQWV�D�EUHDNWKURXJK�LQ�RXU�XQGHUVWDQ��
GLQJ�RI�FRPPXQLFDWLRQ��

,Q�P\�RSLQLRQ��WKH�FRQFHSW�RI�GHVLJQ�
IHDWXUHV�UHSUHVHQWV�D� EUHDNWKURXJK�
RQO\�LI�ZH�DVN���ZKDW�W\SH�RI�DQDO\VLV�
IRU�D� FRPPXQLFDWLRQ�V\VWHP�FDQ�ZH�
SURYLGH�ZKLFK�ZLOO�DFFRXQW�IRU�HDFK�
RI�WKHVH�IHDWXUHV"��3URGXFWLYLW\�ZDV�
ORQJ�UHFRJQL]HG�DV�D�VDOLHQW�IHDWXUH�RI�
ODQJXDJH��EXW�QRW�XQWLO�WKH�LQWURGXF��
WLRQ�RI�D� OLQJXLVWLF�DQDO\VLV��WUDQVIRU��
PDWLRQDO�JUDPPDU��ZKLFK�DFFRXQWHG�
IRU�LW�GLG�LW�EHFRPH�D� VLJQLILFDQW�IDFW�
RI�ODQJXDJH��,Q�RWKHU�ZRUGV��DQG�FRQ��
WUDU\�WR�ZKDW�+DOO� VD\V��S�� ����� WKH�
ZK\V�DUH� PRUH� LPSRUWDQW�WKDQ�WKH�
KRZV��FRQWHQW�WDNHV�SUHFHGHQFH�RYHU�
VWUXFWXUH�LI�ZH�DVVXPH�WKDW�WKH�VWUXF��
WXUH�KDV�DOUHDG\�EHHQ�PDSSHG�RXW�WR�
D� UHDVRQDEOH�GHJUHH��8QOHVV�SURGXF��
WLYLW\�LQ�SUR[HPLF�EHKDYLRU�LV�DFFRXQW��
HG�IRU�LQ�WHUPV�RI�D�FRQWHQW�DQDO\VLV��LW�
LV�QR�PRUH�LQWHUHVWLQJ�WKDQ�WKH�IDFW�
WKDW�D�GRJ�FDQ�EH�WDXJKW�WR�UHVSRQG�WR�
DQ� LQILQLW\�RI� VWLPXOL��2QO\� E\�H[��
DPLQLQJ�WKH�FRQWHQW�VLGH�RI�SUR[HPLF�
EHKDYLRU�ZLOO�ZH�XQGHUVWDQG�ZK\�WKH�
DUFKLWHFW�RU�GHVLJQHU�FUHDWHV�QHZ�IRUPV�
DQG�SUHGLFW�KRZ�KH�LV�DEOH�WR�GR�VR��

,� ILQG�LW�FXULRXV�WKDW�+DOO� LV� VR�
UHDG\�WR� UHO\�XSRQ� OLQTXLVWLFV�DV� D�
PRGHO�IRU�KLV�SUR[HPLFV�DQG�\HW�GHQ\�
FRQWHQW�LWV�ULJKWIXO�UROH��VLQFH�WKH�OLQ��
JXLVW�PXVW�HPSOR\�FRQWHQW�RU�PHDQLQJ�
LQ�KLV�DQDO\VHV��,W�PD\�EH�UHOHYDQW�WKDW�
OLQJXLVWV�KDYH�RQO\�UHFHQWO\�EHJXQ�WR�
UHFRJQL]H�WKH�SUHVVXUH�ZKLFK�FRQWHQW�
H[HUWV�XSRQ�VWUXFWXUH�DQG�WR�DFFRXQW�
IRU� LW� LQ� WKHLU� DQDO\VHV�� &KRPVN\�
������� JLYHV�WKH�IROORZLQJ�H[DPSOH�RI�
WKH�SUHVVXUH�RI�FRQWHQW�XSRQ�VWUXFWXUH��

-RKQ�LV�HDV\�WR�SOHDVH��
-RKQ�LV�HDJHU�WR�SOHDVH��

DQG�
7R�SOHDVH�-RKQ�LV�HDV\��

EXW�QRW��

� 7R� SOHDVH�-RKQ�LV�HDJHU��

$�SHUKDSV�OHVV�REYLRXV�EXW�PRUH�LQ��
WHUHVWLQJ�H[DPSOH�LV�WKH�IROORZLQJ��

,� VHH�WKH�KRXVH�ZKLFK�LV�ELJ�DQG�
ZKLWH��
,�VHH�WKH�KRXVH�ZKLFK�LV�ZKLWH�DQG�
ELJ��

DQG�
,� VHH�WKH�ELJ�ZKLWH�KRXVH��

EXW�QRW��

� ,� VHH�WKH�ZKLWH�ELJ�KRXVH��
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1HZ�2UOHDQV��/D���8�6�$�����YL����
7ZR� NLQGV�RI�FRQIXVLRQ�VHHP�WR�PH�
WR�IODZ�WKLV�VWLPXODWLQJ�DUWLFOH��RQH�LV�
D� PDWWHU�RI�WKHRU\�DQG� WKH�RWKHU�RI�

WDFWLFV��,�VHQVH�D�FHUWDLQ�YDJXHQHVV�RI�
JUDVS�WKURXJKRXW��ZKLFK�,�EHOLHYH�IRO��
ORZV�IURP�IDLOXUH�WR�GLIIHUHQWLDWH�DS��
SURSULDWHO\�EHWZHHQ�WKH�IDFWRUV�LQ�KX��
PDQ�VLPLODULW\�DQG�WKH�IDFWRUV�LQ�FXO��
WXUDO�GLIIHUHQFH��EHWZHHQ�HWKRORJ\�DQG�
HWKQRORJ\��7KLV�LV�UHODWHG�WR�WKH�WDF��
WLFDO�HFOHFWLFLVP�ZKLFK�KDV�DVVHPEOHG�
IRU�XV�D�JUHDW�GHDO�RI�LQIRUPDWLRQ�RQ�
ELRVRFLDO�VSDFLQJ�EXW�VHHPV�WR�PH�GHIL��
FLHQW�LQ�LQFLVLYH�FRQFOXVLRQV�HYHQ�SUH��
OLPLQDU\�RU�GHVFULSWLYH�RQHV��
,�TXHVWLRQ�ZKHWKHU�HWKRORJLFDO�SULQ��

FLSOHV�FDQ�XVHIXOOU�EH�DSSOLHG�WR�FXO��
WXUDO�YDULDWLRQ��+XPDQ�HWKRORJ\�LV�
IXQGDPHQWDOO\�XQLWDU\��,I�SUR[HPLFV�
LV�VXEMHFW�WR�YDULDWLRQ�ZLWKLQ�WKH�VSH��
FLHV��ZH�PD\�WKHUHIRUH�UHJDUG�HWKRORJ\�
DV� DQ� LPSRUWDQW�SDUW�RI�WKH�EDFN��
JURXQG�WR�VWXG\LQJ�LW��EXW�WKH�H[SODQD��
WLRQ�RI�WKH�YDULDWLRQ�PXVW�OLH�HOVH��
ZKHUH��,� EHOLHYH�LW�GRHV��DQG�,� ILQG�
SDUWLFXODUO\�LQWULJXLQJ�+DOO
V� FRP��
PXQLFDWLYH�SKUDVLQJ�RI�WKH�PDWWHU��,�
ZRXOG��KRZHYHU��SUHIHU�WR�IRFXV�WKH�
SUREOHP�\HW�PRUH�VKDUSO\�E\�FRQFHQ��
WUDWLQJ�VSHFLILFDOO\�RQ�VSDWLDO�PHWD��
SKRU��,�ZRXOG�LQFOXGH��DV�+DOO�GRHV��
YHUEDOO\��JUDSKLFDOO\��SODVWLFDOO\��DQG�
DUFKLWHFWXUDOO\�H[SUHVVHG�PHWDSKRU��
EXW�,� ZRXOG�DOVR�LQFOXGH�EHKDYLRUDO�
DQG�JHVWXUDO�PHWDSKRU�DV�ZHOO��,� VHH�
QR� GLIILFXOW\�LQ�VR� LQWHUSUHWLQJ�KLV�
GDWD�HYHQ�ZKHQ�WKH�PHWDSKRU�H[��
SUHVVHG�LV�WDFLW��FRYHUW��RU�XQFRQVFLRXV��
DQG�,�VHH�VRPH�SRWHQWLDO�JDLQV��
:KHQ�+DOO� UHSRUWV�WKDW�QR�JHQHUDO�
GHVFULSWLYH�IUDPHZRUN�IRU�SUR[HPLFV�
ZLOO�ZRUN�LQ�DOO� FXOWXUHV��,� EHOLHYH�
WKLV�LV�RQH�ZD\�RI�VWDWLQJ�WKDW�WKH�FXO��
WXUDO�VWUXFWXULQJ�RI�VSDFH�LV�PHWDSKRULF�
�IRU�PHWDSKRU�KDV�QR�XQLYHUVDO�OLPLW��
DWLRQV��%XW�PHWDSKRU�LV� FXOWXUDOO\�
VWUXFWXUHG�DQG�FDQ�EH�HWKQRORJLFDOO\�
VWXGLHG�DQG�H[SODLQHG��+DOO�VHHPV�WR�
PH�WR�ZULWH�RII�VRPHZKDW�WRR�HDVLO\�
WKH�UHOHYDQFH�RI�DZDUHQHVV�DQG� RI�
FRQVFLRXV�FXOWXUDO�SDWWHUQV�WR�WKH�SUR��
EOHP��6XUHO\�LI�,� DYHUW�P\�H\HV�WR�
DYRLG�EHLQJ�FKDUJHG�ZLWK�ZLWFKFUDIW��
NHHS�P\�KDQGV�WR�P\VHOI�WR�DYRLG�EH��
LQJ�WKRXJKW�VH[XDOO\�DJJUHVVLYH��FURXFK�
WR�NHHS�P\�KHDG��ORZ���RU�VWDQG�WR�
NHHS�P\�ERG\�IURP�UHSRVH�LQ�WKH�SUH��
VHQFH�RI�WKH�FKLHI��WKH�FRQVFLRXV�PHDQ��
LQJV�RI�WKHVH�XVDJHV�FDQ�EH�REWDLQHG�
IURP�LQIRUPDQWV�DQG�DUH�UHOHYDQW�WR�
H[SODQLQJ�WKHP��
/HW�PH�QRQHWKHOHVV�DJUHH�ZLWK�+DOO�

WKDW�WKH�PRUH�SUREOHPDWLF�DQG�KHQFH�
PRUH�LQWHUHVWLQJ�SDWWHUQV�RI�VSDFLQJ�LQ�
PDQ�DUH�FRYHUW��&RQVWUXHG�DV�PHWD��
SKRUV��WKH\�DUH�WKH�VSDWLDO�SURMHFWLRQV�
RI�FXOWXUDO�YDOXHV��,� DP�QRW�HQWLUHO\�
SHUVXDGHG�WKDW�VSDFH�PXVW�QHFHVVDULO\�
EH�DSSURDFKHG�DV�D� VHSDUDEOH�V\VWHP�
RI�PHWDSKRU��,�FRQVLGHU�LW�PRUH�OLNHO\�
WKDW�YDULRXV�FXOWXUDO�LGHDV�FDQ�EH�H[��
SUHVVHG�VSDWLDOO\�DV�DQ�DOWHUQDWLYH�RU�
VXSSOHPHQW�WR�H[SUHVVLQJ�WKHP�LQ�RWKHU�
ZD\V��DQG�,� ZRXOG�DQWLFLSDWH�WKDW�
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WKHUH�PD\�EH�FRQVLGHUDEOH�YDULDWLRQ�LQ�
WKH�GHJUHH�WR�ZKLFK�VSDFH�LV�XVHG�LQ�
WKLV�IDVKLRQ�LQ�GLIIHUHQW�FXOWXUHV��
7KH� GHPRQVWUDWLRQ�WKDW�VSDFH� LV�

VWUXFWXUHG�LQ�FRPSOH[�ZD\V�UHODWLQJ�
WR�WKH�ZKROH�JDPXW�RI�FXOWXUDO�FDXVD��
WLRQ�LV�DQ�LPSRUWDQW�FRQWULEXWLRQ�WR�
WKH�VFRSH�DQG�VHQVLWLYLW\�RI�DQWKURSRO��
RJ\��DQG�,�WKLQN�ZH�DUH�YHU\�PXFK�LQ�
+DOO
V�GHEW�IRU�KLV�H[WHQVLYH�H[SORUD��
WLRQ�RI� WKH�SUREOHP��/HEHQVUDXP��
EUHDWKLQJ�VSDFH���WHQ�IRRW�SROHV���FORVH�
DQG�GLVWDQW�UHODWLYHV��FRQWDJLRQ��SRO��
OXWLRQ��DQG��NHHSLQJ�LQ�WRXFK���DUH�
LPSRUWDQW�PHWDSKRUV�DQG�GHVHUYH�WKH�
PRVW�SUHFLVH�DQG�FRPSUHKHQVLYH�DQDO\���
VLV��,�ZRXOG�XUJH�WKDW�ZH�UHWDLQ�WKH�
EURDG�YLHZ�VXJJHVWHG�E\�+DOO
V�ZRUN�
DQG�FRQVLGHU�PLFURVSDWLDO�PHWDSKRUV�
LQ�WKH�VDPH�ILHOG�ZLWK�FRJQLWLYH�DQG�
OLQJXLVWLF�RUGHULQJV�RI�VSDFH�DQG�ZLWK�
WKH�PDFURVSDWLDO�SDWWHUQV�RI�P\WKRO��
RJ\�DQG�FRVPRORJ\��
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+DOO
V�SDSHU�RQ�SUR[HPLFV�LV�IXOO�RI�
SURPLVLQJ�UHVHDUFK�VXJJHVWLRQV��DV�ZHOO�
DV�LPSOLFDWLRQV�IRU�D�WKHRU\�RI�FXOWXUH��
,� ZLOO�FRPPHQW�RQ�RQH�WKHRUHWLFDO�
SRLQW�DQG�DQRWKHU�SRLQW�ZKLFK�LV�PRUH�
PHWKRGRORJLFDO��
+DOO�QRWHV�WKDW�KH�KDV�ORRNHG�WR�GHV��

FULSWLYH�OLQJXLVWLFV�IRU�D��SURFHGXUDO�
PRGHO��IRU�FRQVWUXFWLQJ�KLV�SUR[HPLF�
WKHRU\��0RUH�VSHFLILFDOO\��KH�XVHV�SKR��
QRORJLFDO�DQDO\VLV�DV�WKH�JXLGH�IRU�KLV�
SUR[HPLF�DQDO\VLV��,�VXVSHFW�WKLV�PD\�
KDYH�OHG�KLP�WR�ORRN�IRU�GLVFUHWH��
VHSDUDEOH�DQDORJXHV�RI�SKRQHPHV�LQ�
DUHDV�RI�EHKDYLRU�ZKHUH�SHUKDSV�WKHUH�
DUH�QRQH��4XHVWLRQV�VXFK�DV�WKH�ZD\�
SHRSOH�VSDFH�WKHPVHOYHV�LQ�URRPV�PD\�
SHUKDSV�EH�EHWWHU�KDQGOHG�ZLWK�D�FRQ��
WLQXRXV�VFDOH�UDWKHU�WKDQ�ZLWK�GLV��
FUHWH�YDULDEOHV��(YHQ�LQ�OLQJXLVWLFV�WKH�
SHUYDVLYHQHVV�RI�GLVFUHWH�YDULDEOHV�KDV�
EHHQ�TXHVWLRQHG�IRU�VRPH�SKHQRPHQD�
�FI��%ROLQJHU��������
$Q�H[DPSOH�RI�DQ�H[FHVVLYH�XVH�RI�

GLVFUHWH�WKLQNLQJ�LV�+DOO
V�UHIHUHQFH�WR�
WKH��ROIDFWRU\�EXEEOH��RI�D�SDUWLFLSDQW�
LQ�D� FRQYHUVDWLRQ��7KLV�LV��SHUKDSV��
RQO\�D�ILJXUH�RI�VSHHFK��EXW�LV�VHHPV�
WR�PH�WR�EH�UDWKHU�LQDSSURSULDWH��$�
EXEEOH�LV�H[WUHPHO\�ZHOO�GHILQHG�DQG�
H[WUHPHO\�UHJXODU��7KH�ROIDFWRU\�]RQH�
RI�D�SHUVRQ��RQ�WKH�RWKHU�KDQG��KDV�QR�
GHILQLWH�ERXQGDU\�DQG�JUDGXDOO\�IDGHV�
RXW��LI�WKHUH�DUH�DQ\�DLU�FXUUHQWV�LW�LV�
LUUHJXODU�LQ�VKDSH��2OIDFWRU\�VHQVLW��
LYLW\�YDULHV�FRQVLGHUDEO\��SUREDEO\�
PRUH�WKDQ�RWKHU�VHQVHV��IURP�RQH�LQ��
GLYLGXDO�WR�DQRWKHU��GHSHQGLQJ�RQ�
PLQRU�UHVSLUDWRU\�GLVHDVHV��DOOHUJLHV��
VPRNLQJ�KDELWV��DQG�SUREDEO\�WKH�LQ��
KHULWHG�FRQGLWLRQ�RI�WKH�ROIDFWRU\�RU��
JDQV��7KH�RGRU�SURGXFHG�DOVR�YDULHV�
DFFRUGLQJ�WR�VHDVRQ�DQG�WHPSHUDWXUH��
YHQWLODWLRQ�RI�WKH�VSDFH��HWF��7KLV��RI�
FRXUVH��LV�QRW�WR�VD\�WKDW�LW�LV�XQLP��

SRUWDQW�WR�VWXG\�ROIDFWRU\�UHDFWLRQV�LQ�
VRFLDO� UHODWLRQVKLSV��EXW� VLPSO\�WR�
TXHVWLRQ�KRZ�PXFK�DQG�ZKHQ�LW�LV�
XVHIXO�WR�FRQFHSWXDOL]H�WKH�SUREOHP�
�HPLFDOO\��LQ�WHUPV�RI�GLVWLQFWLYH�IHD��
WXUHV��VXFK�DV��LQ��RU��RXW��RI�WKH�
�ROIDFWRU\�EXEEOH���$W�OHDVW�VRPH�RI�
+DOO
V�RWKHU�YDULDEOHV��VXFK�DV�ORXGQHVV�
RI�YRLFH��DSSHDU�WR�YDU\�FRQWLQXRXVO\�
UDWKHU�WKDQ�GLVFUHWHO\��
+DOO
V�H[SHULPHQWV�LQ�DVNLQJ�VXEMHFWV�

IURP�GLIIHUHQW�FXOWXUHV�WR�DUUDQJH�RE��
LHFWV�LQ�YDULRXV�ZD\V�DUH�H[WUHPHO\�
SURPLVLQJ�DQG�GHVHUYH�WR�EH�H[WHQGHG��
$V�,� DP�VXUH�KH�UHDOL]HV��WKHVH�KDYH�
LPSOLFDWLRQV�DERXW�WKH�NLQGV�RI�FRP��
SRVLWLRQ��IRXQG�FKDUDFWHULVWLFDOO\�LQ�
JUDSKLF�DQG�SODVWLF�DUWV�LQ�SDUWLFXODU�
FXOWXUHV��,Q�D�FURVV�FXOWXUDO�FRPSDUD��
WLYH�VWXG\�EXLOGLQJ�XSRQ�ZRUN�E\�
+HUEHUW�%DUU\��������DQG�*��3��0XU��
GRFN���������,�KDYH�VXJJHVWHG�WKDW�D�
ZRUN�RI�DUW�LV��D�VRUW�RW�PDS�RI�WKH�
VRFLHW\�LQ�ZKLFK�WKH�DUWLVW�DQG�KLV�
SXEOLF�OLYH���)LVFKHU������������DQG�
WKDW��GHVLJQ�HOHPHQWV�DUH�V\PEROLF�RI�
PHPEHUV�RI�WKH�VRFLHW\���S������� ,W�
ZRXOG�EH�YHU\�LQWHUHVWLQJ�WR�KDYH�D�
F�PSDULVRQ�LQ�VHYHUDO�FXOWXUHV�EHWZHHQ�
WKH�DUUDQJLQJ�RI�GHVLJQ�HOHPHQWV�LQ�
WUDGLWLRQDO�DUW�DQG�WKH�DUUDQJLQJ�RI�D�
VWDQGDUGL]HG�VHW�RI�REMHFWV�LQ�DQ�H[��
SHULPHQWDO�VLWXDWLRQ��,� ZRXOG�H[SHFW�
FRUUHVSRQGHQFHV��DV� ,� WKLQN�+DOO�
ZRXOG��DQG�WKHVH�LQ�WXUQ�VKRXOG�ERWK�
FRUUHVSRQG�WR�WKH�ZD\�SHRSOH�RI�WKH�
VRFLHW\�VSDFH�WKHPVHOYHV�SK\VLFDOO\�LQ�
VRFLDO�VLWXDWLRQV��DV�ZHOO�DV�WR�PRUH�DE��
VWUDFW�YDULDEOHV�RI�VRFLDO�VWUXFWXUH�GLV��
FXVVHG�LQ�P\�SDSHU��
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+DOO
V�ZRUN�LV�LPSRUWDQW�WR�DQ�DQWKUR��
SRORJ\�RI�FRPPXQLFDWLRQ�DQG�WKH�HWK��
QRJUDSK\�LW�UHTXLUHV��,�VKRXOG�OLNH�WR�
UDLVH�VRPH�TXHVWLRQV�WKDW�PD\�KHOS�
FODULI\�IRU�XV�+DOO
V�SHUVSHFWLYH��
��� 7KH�LQLWLDO�VWUHVV�RQ�VWXG\LQJ�

RQH
V�RZQ�FXOWXUH�SDUDOOHOV�D�FDOO�IRU�
VWXG\�RI�RQH
V�RZQ�ODQJXDJH�DPRQJ�
WUDQVIRUPDWLRQDO�OLQJXLVWV��D� VFKRRO�
+DOO�GRHV�QRW�PHQWLRQ��7KH�OLQJXLVWV�
+DOO�GRHV�FLWH�KDYH�VWUHVVHG�DQDO\VLV�RI�
V\VWHPV�RWKHU�WKDQ�WKHLU�RZQ��,W�LV�QRW�
FOHDU�KRZ�+DOO�FDQ�GLVWUXVW�KLV�RZQ�
WUDLQHG��VHQVLWLYH�SHUFHSWLRQ�RI�SUR[H��
PLFV�LQ�RWKHU�FXOWXUHV��\HW�UHO\�RQ�
:KRUI�DV� WR�+RSL� PHWDSK\VLFV��,I�
IRUFHG�WR�FKRRVH��,�ZRXOG�WDNH�+DOO��
$W�LVVXH�PD\�EH�RQO\�WKH�GHJUHH�RI�
H[SOLFLWQHVV�LQ�PHWKRGRORJ\�DFKLHYHG�
LQ�OLQJXLVWLFV�DQG�LQ�SUR[HPLFV��FRP��
SDULQJ�KHUH�+RSL�SUR[HPLFV�DQG�+RSL�
JUDPPDU���
+DOO
V�FRQWUDVWV�DQG�LQVLJKWV��GLVFXV��

VLRQV�RI�PHWKRG��DQG�GHYHORSPHQW�RI�
SK\VLRORJLFDO�VWUXFWXUH�SRLQWV��WRJHWKHU�
ZYLWK�WKH�SRVVLELOLW\�RI�H[SHULPHQWDO�
UHVXOWV��:DWVRQ�DQG�*UDYHV�������DQG�
WKH�XQLYHUVDO�EDVLV�LQ�LQIUDFXOWXUDO�KX��

PDQ�QDWXUH��GR�LQGLFDWH�WKDW�WUDQVFXO��
WXUDO�SUR[HPLF�HWKQRJUDSK\�ZLOO�EH�DV�
IHDVLEOH�DV� WUDQVFXOWXUDO�GHVFULSWLYH�
OLQJXLVWLFV��,�ZRXOG�WDNH�+DOO
V�DFFRXQW�
RI�KLV�SHUVRQDO�UHVHDUFK�H[SHULHQFH�DV�
WHVWLPRQ\�WR�D�GLDOHFWLF��IHHGEDFN��VWUD��
WHJ\��DQDO\VLV�RI�RQH
V�RZQ�FXOWXUH�DQG�
RI�DQRWKHU�EHLQJ�LQWHUGHSHQGHQW��7KLV�
LQWHUSUHWDWLRQ�ZRXOG�EH�FRQVLVWHQW�ZLWK�
WKH�LPSRUWDQFH�RI�:KRUI�WR�+DOO��
VLQFH�:KRUI�VWUHVVHG�WKH�QHFHVVLW\�RI�
FRQWUDVWLYH�DQDO\VLV�DQG�VDZ�LW�DV�D�ZD\�
WR�WUDQVFHQG�RQH
V�RZQ�V\VWHP��
���7KH�UHODWLRQ�EHWZHHQ�FURVV�FXOWX��

UDO�GLIIHUHQFHV�DQG�LQIUD�FXOWXUDO�EDVHV�
LV�VRPHWLPHV�XQFOHDU��7KH�VWDWHPHQW�
WKDW�WKHUH�FDQ�EH�QR�XQLYHUVDO�LQGH[�RI�
FURZGLQJ�PLJKW�EH�WDNHQ�WR�LPSO\�WKDW�
DQ\WKLQJ�JRHV��7KH�FRPPHQW�RQ�HWKR��
ORJLFDO�VWXG\�RI�SDWKRORJLHV�LQYROYLQJ�
SK\VLRORJLFDO�PHFKDQLVPV�WKDW�UHVSRQG�
WR�GHQVLW\�VXJJHVWV�WKDW�DQ�HWKRORJLFDO�
DSSURDFK�WR�PDQ�ZRXOG�ILQG�XQLYHUVDO�
OLPLWV�QDWXUDO�WR�WKH�VSHFLHV��,QWHUUHOD��
WLRQV�EHWZHHQ�FXOWXUDO�VHOHFWLYLW\�DQG�
ELRORJLFDOO\�EDVHG�FRPPRQDOLWLHV�VHHP�
RQH�RI�WKH�PRVW�LPSRUWDQW�DQG�RSHQ�
DVSHFWV�RI�SUR[HPLFV��
���+DOO�PHQWLRQV�FXOWXUDOO\�GLIIHUHQW�

KLHUDUFKLHV�RI�PRGDOLW\��7KLV�TXHVWLRQ�
LV�LPSRUWDQW�WR�DVVHVVPHQW�RI�FXOWXUDO�
GLIIHUHQFHV�LQ�WKH�UROH�RI�ODQJXDJH��
VSHDNLQJ�EHLQJ�VHOHFWLRQ�RI�RQH�PRGDO��
LW\�DPRQJ�RWKHUV��2EVHUYDWLRQV�RQ�
UHODWLYH�KLHUDUFK\�DQG� LQWHUSOD\�RI�
YRFDO�DQG�SUR[HPLF�FKDQQHOV�ZLOO�EH�RI�
JUHDW�YDOXH��&DQ�RQH�VD\�DQ\WKLQJ�QRZ�
DERXW�GLIIHUHQFHV�EHWZHHQ�JURXSV�DV�WR�
WKH�UHODWLYH�UROH���IXQFWLRQDO�ORDG���RI�
WKH�SUR[HPLF"�
���&XUUHQW�OLQJXLVWLF�WKHRU\��LI�WD��

NHQ�DV�D�PRGHO��ZRXOG�QRW�SODFH�SUL��
PDU\�HPSKDVLV�RQ�SKRQRORJLFDO�XQLWV�
DQG�WKH�XQLYHUVDOV�E\�ZKLFK�WR�DS��
SURDFK�WKHP��EXW�RQ�JUDPPDWLFDO�UH��
ODWLRQVKLSV�DQG� WKHLU�FRUUHVSRQGLQJ�
XQLYHUVDOV��$�SUR[HPLF�HTXLYDOHQW�LV�
SHUKDSV�WR�EH�IRXQG�LQ�DFW�VHTXHQFHV�
DQG�WKH�UXOHV�XQGHUO\LQJ�WKHP��
,Q�JUHDW�SDUW�WKH�H[DPSOHV�JLYHQ�KHUH�

DUH�SUR[HPLF�SRUWLRQV�RI�D�FRPPXQL��
FDWLYH�OH[LFRQ��LOOXVWUDWLQJ�FRQWUDVWV�
LQ�VHPDQWLF�VWUXFWXULQJ��H�J���ZLWKKROG�
EUHDWK�DQG�GLUHFW�LW�DZD\�IURP�WKH�
RWKHU�SHUVRQ���DVKDPHG��VLJQLILDQV��
VLJQLILH���8QOLNH�NLQHVLFV��SUR[HPLFV�
PLJKW�ODFN� PXFK�RI� D� V\QWDFWLF�
GLPHQVLRQ��EXW�GLVFXVVLRQ�RI�IDFH�WR��
IDFH�HQFRXQWHUV�VXJJHVWV�RWKHUZLVH��$�
FUXFLDO�VWHS�PLJKW�EH�WR�PRYH�IURP�
QRUPV�DQG�VWUXFWXUH�SRLQWV�WR�WKHLU�
PRWLYDWHG�VHOHFWLRQ��FI��+DOO�����E���
���,W�LV�XVHIXO�WR�LGHQWLI\�VW\OHV�ZLWK�

GHILQLQJ�VLWXDWLRQV�DV�D� ILUVW�VWHS��DV�
ZLWK�WKH�VHW�DVVHUWHG�E\�-RRV�IRU�$PHU��
LFDQ�(QJOLVK��FI��*OHDVRQ���������II���
RU�WKH�UHJLVWHUV�RI�+DOOLGD\��0F,QWRVK�
DQG�6WUHYHQV������������0RGHV�DSSUR��
SULDWH�WR�RQH�VLWXDWLRQ��KRZHYHU��FDQ�
EH�XVHG�LQ�DQRWKHU�WR�DOOXGH�WR�WKH�ILUVW�
RU�FRPPHQW�RQ�WKH�VHFRQG��ZKDW�*XP��
SHU]�FDOOV��PHWDSKRULFDO�VZLWFKLQJ����
2QH�QHHGV�WKHUHIRUH�WR�GHDO�ZLWK�V\V��
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+DOO�� 352;(0,&6�WHPDWLF�UHODWLRQV�EHWZHHQ�UHSHUWRLUHV�
RI�FRGHV��VW\OHV��DQG�WKH�OLNH��RQ�WKH�
RQH�KDQG��DQG�VLWXDWLRQV��RQ�WKH�RWKHU��
ZLWK�RQH�VHW�RI�UHODWLRQV�GHILQLQJ��XQ��
PDUNHG���QRUPDO��XVDJH�DQG�RWKHU�
VHWV�RI�UHODWLRQV�GHILQLQJ��PDUNHG��
XVDJH�WKH�SDUWLFXODU�YDOXHV�WKDW�DUH�
PDUNHG�EHLQJ�SHUKDSV�LQVXOW��EHVHHFK��
PHQW��FRPLF�UHOLHI��HWF��
���6DSLU�������>�����������@��FHU��

WDLQO\�DQWLFLSDWHV�SUR[HPLFV�DV�KH�GRHV�
PXFK�RI�WKH�UHVW�RI�FRQWHPSRUDU\�HWK��
QRJUDSK\�RI�FRPPXQLFDWLRQ��%HKLQG�
KLV�LQVLVWHQFH�RQ�WKH�W\UDQQLFDO�FRQ��
VLVWHQF\�LQ�VRFLDO�EHKDYLRU�RI�XQFRQV��
FLRXV�IRUPV�LV�%RDV���������MXVW�DV�WKH�
GHYHORSPHQW�LQ�6DSLU��������������
������LV�EHKLQG�:KRUI���1RWLFH�WKDW�
%RDV�GLG�QRW�PDNH�KLV�SRLQW�VR�PXFK�
ZLWK�OH[LFRQV�DV�ZLWK�REOLJDWRU\�JUDP��
PDWLFDO�FDWHJRULHV�DQG�SURFHVVHV���
:KDW�%RDV��6DSLU��DQG�:KRUI�KHOG�

DV�WR�WKH�UHODWLRQ�RI�ODQJXDJH�WR�KD��
ELWXDO�EHKDYLRU��HWF���UHTXLUHV�PRUH�
FDUHIXO�H[SOLFDWLRQ�WKDQ�LW�KDV�XVXDOO\�
JRWWHQ�IURP�HLWKHU�DGPLUHUV�RU�FULWLFV��
$�YDULHW\�RI�V\VWHPDWLF�SRVLWLRQV�DUH�
SRVVLEOH��DQG� KDYH�EHHQ�H[SUHVVHG��
0RUHRYHU��WKHUH�DUH�WZR�W\SHV�RI�UH��
ODWLYLW\��DQG�:KRUI
V�W\SH��WKDW�RI�
VWUXFWXUH��GHSHQGV�XSRQ�WKH�VHFRQG��
WKDW�RI�XVH��RQ�WKHVH�SRLQWV��VHH�+\PHV�
�������,Q�SUR[HPLF�WHUPV��WKH�FRQVH��
TXHQFHV�RI�D�SUR[HPLF�V\VWHP�GHSHQG�
XSRQ�WKH�UHODWLYH�UROH�RI�SUR[HPLF�EH��
KDYLRU�LQ�D�JURXS��DQG�RQ�WKH�UROH�RI�
WKH�JLYHQ�V\VWHP�UHODWLYH�WR�SRVVLEOH�
RWKHUV��DQ�DQDORJXH�WR�PXOWLOLQJXDOLVP�
DQG�FRGH�VZLWFKLQJ���
��� 7KH�GLVFXVVLRQ�RI�VSDWLDO�DQG�

ERGLO\�LPDJHU\�LQ�DUW�DQG�OLWHUDWXUH�
VXJJHVWV�D� VWULNLQJ�HVVD\�E\�%XUNH�
��������
���'HILQLWLRQ�RI�FRPPXQLFDWLRQ�DV�

DQ\�HYHQW�WKDW�WULJJHUV�DQRWKHU�RUJD��
LVP�PDNHV��FRPPXQLFDWLRQ��D�VXSHU��
IOXRXV�WHUP�DQG�LV�LQFRPSDWLEOH�ZLWK�
DQ�HWKQRJUDSKLF�DSSURDFK��LQ�ZKLFK�
PXFK�RI�WKH�SRLQW�PXVW�EH�WR�GHWHUPLQH�
MXVW�ZKDW�HYHQWV�DUH�FXOWXUDOO\�UHJDUG��
HG�DV�FRPPXQLFDWLYH��*HUEQHU�������
+\PHV�����������D���
���+DOO�ILQGV�+RFNHWW
V�ILUVW�VHYHQ�

GHVLJQ�IHDWXUHV�RI�ODQJXDJH�WR�DSSO\�
HTXDOO\�ZHOO�WR�SUR[HPLFV��+H�ILQGV�WKH�
H[SDQVLRQ�RI�WKH�OLVW�WR�WKLUWHHQ�IHD��
WXUHV�WR�FOHDU�XS�VRPH�SUREOHPV�ZKLOH�
FUHDWLQJ�RWKHUV��)URP�WKHVH�UHPDUNV�LW�
LV�QRW�FOHDU�ZKHWKHU�RU�QRW�+DOO�ILQGV�
WKH�H[SDQGHG�OLVW�VXFFHVVIXO�LQ�GLVWLQ��
JXLVKLQJ�ODQJXDJH�IURP�SUR[HPLFV��DQG�
LW�ZRXOG�EH�YDOXDEOH�WR�KDYH�KLV�IXU��
WKHU�YLHZV�RQ�WKLV�SRLQW��
����,W�ZRXOG�EH�JRRG�WR�NQRZ�LI�

+DOO�FRQVLGHUV�WKH�QRWLRQV�RI��D��SHU��
VRQDO�FXOWXUH��6DSLU�������*RRGHQ��
RXJK��������������+\PHV����������
Q������ �E�� RUJDQL]DWLRQ�RI�GLYHUVLW\�
UDWKHU�WKDQ�UHSOLFDWLRQ�RI�XQLIRUPLW\�
�:DOODFH��������DQG��F��GLYHUVLW\�RI�
FRPPXQLFDWLYH�FRPSHWHQFH�ZLWKLQ�D�
VRFLHW\��+\PHV�����E��WR�DSSO\�ZLWK�
UHJDUG�WR�SUR[HPLFV��
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*DLQHVYLOOH��)OD���8�6�$�����9,,����
)RU�WKRVH�ZKR�DUH�DOUHDG\�DFTXDLQWHG�
ZLWK�+DOO
V�ZULWLQJ�WKHUH�LV�QRWKLQJ�
QHZ�LQ�WKLV�VXPPDU\�RI�KLV�UHVHDUFK�
RQ� WKH�VSDWLDO�EHKDYLRU�RI�PDQ�D�
ILHOG�ZKLFK�KH�LGHQWLILHV�E\�WKH�WHUP�
�SUR[HPLFV���7KH�YDOXH�RI�WKLV�DF��
FRXQW��WKHQ��ZLOO�QRW�EH�IRXQG�LQ�LWV�
FRQWHQW�EXW�LQ�WKH�RSSRUWXQLW\�WR�H[D��
PLQH�WKH�UHOHYDQFH�RI�SUR[HPLFV�IRU�
DQWKURSRORJ\�DQG�RWKHU�GLVFLSOLQHV��
:H�PD\�FRXQW�DV�DQ�LQLWLDO�SRVLWLYH�

FRQWULEXWLRQ�WKH�UHDVVHUWLRQ�RI�WKH�VLJ��
QLILFDQFH�RI�FHUWDLQ�IXQGDPHQWDO�FRQ��
FHSWV�LQ�WKHLU�DSSOLFDWLRQ�WR�VSDWLDO�DV��
SHFWV�RI�EHKDYLRU��7KHVH�LQFOXGH�UH��
FRJQLWLRQ�RI�WKH�LQIUD�FXOWXUDO�DQLPDO�
EDVH�RI�PDQ
V�FXOWXUDO�H[WHQVLRQV�DQG�
WKH�WUHDWPHQW�RI�DQ�RUJDQLVP�DQG�LWV�
ELRWRSH�DV�D�VLQJOH�V\VWHP��)URP�WKH�
H[DPLQDWLRQ�RI�WKH�YDULDELOLWLHV�RI�VXFK�
V\VWHPV�ZH�FDQ�DEVWUDFW�SDWWHUQ��VWUXF��
WXUH��DQG�SURFHVV��7KH�XQLIRUPLW\�LQ�
PHWKRG�SHUPLWV�DQDO\WLFDO�FRPSDUD��
ELOLW\�DPRQJ�DOO�GLVFLSOLQHV�WKDW�VWXG\�
OLYLQJ�RUJDQLVPV��7KLV�LV�DQ�DFKLHYH��
PHQW�RI�JUHDW�VLJQLILFDQFH��
7KH�LPSUHVVLYH�ILQGLQJV�RI�WKH�HWKR��

ORJLVWV�RQ�WKH�UHODWLRQ�EHWZHHQ�VSDFH�
DQG�DQLPDO�EHKDYLRU�FLWHG�E\�+DOO�
FHUWDLQO\��DGG�ZHLJKW�WR�KLV�DUJXPHQW��
,Q�KLV�UHSRUW�RQ�KLV�RZQ�UHVHDUFK�KRZ��
HYHU��WKHUH�LV�D� QRWDEOH�DEVHQFH�RI�
WKH��EHKDYLRUDO�VHTXHQFHV��ZKLFK�7LQ��
EHUJHQ�IRXQG�DPRQJ�WKH�VWLFNOHEDFN�
�7LQEHUJHQ��������7KH�QDWXUDO�KLVWRU\�
RI�WKH�WLPH�GLPHQVLRQ�LQ�EHKDYLRU�
VKRXOG�UDQN�HTXDOO\�LQ�LPSRUWDQFH�ZLWK�
WKDW�RI�VSDFH��2QO\�E\�XQGHUVWDQGLQJ�
WKH�UHODWLRQ�EHWZHHQ�WKH�WZR�FDQ�ZH�
JDLQ�XQGHUVWDQGLQJ�RI�HLWKHU��LI�RXU�
SHUVSHFWLYH�LV�WKDW�RI�V\VWHPV�DQG�QRW�
RI�WUDLWV��
:H�VKRXOG�DOVR�DVN�DERXW�WKH�LPSOL��

FDWLRQV�IRU�DQWKURSRORJ\�RI�WKH�SUR[H��
PLFV�DSSURDFK��,W�LV�UHDVRQDEOH�WR�H[��
SHFW��IRU�RQH�WKLQJ��WKDW�IXWXUH�UHVHDUFK�
ZLOO�SD\�FORVHU�DWWHQWLRQ�WR�WHUULWRU��
LDOLW\�DQG�VSDWLDO�EHKDYLRU�WKDQ�KDV�
UHVHDUFK�LQ�WKH�SDVW��)URP�WKH�QHZ�
GDWD�ZH�ZLOO�EH�DEOH�WR�SURYLGH�DQ��
VZHUV�IRU�PDQ\�RI�WKH�����EDVLF�SURE��
OHPV�ZKLFK�+DOO� OLVWV�DV�\HW�WR�EH�
LQYHVWLJDWHG��EXW�ZLOO�WKLV�NQRZOHGJH�
LQIRUP�XV�DERXW�FXOWXUDO�SURFHVVHV"�
8QIRUWXQDWHO\��WKH�DQVZHU�LV�SUREDEO\�
QR��VLQFH�PRVW�RI�WKH�SUREOHPV�DUH�VR�
SKUDVHG�WKDW�WKH\�OHDG�WR�FODVVLILFDWLRQ�
UDWKHU�WKDQ�WR�H[SODQDWLRQV�RI�WKH�LQ��
GHSHQGHQFLHV�EHWZHHQ�DVSHFWV�RI�EH��
KDYLRU��7KLV�LV�QRW�ZKDW�+DOO�ZRXOG�
ZLVK��)XUWKHU��WKH�SUHFLVLRQ�RI�REVHU��
YDWLRQ�ZKLFK�SUR[HPLFV�UHTXLUHV�PXVW�
EH�SDUDOOHOHG�E\�HTXDOO\�SUHFLVH�REVHU��
YDWLRQV�IRU�RWKHU�DVSHFWV�RI�EHKDYLRU��
7KH�WUDGLWLRQDO�FRQFHSWV�RI�VWDWXV��UROH��
IDPLO\��HWF��DUH�WRR�JURVV�IRU�VXFK�SXU��
SRVHV��7KH�RUGHU�RI�DFWLRQ�LQ�LQWHUDF��
WLRQ�DQDO\VLV�DQG�WKH�DFWLYLW\�IRFXV��

HG� WLPH�VHTXHQFHV�RI� HYHQW�DQDO\VLV�
VHHP�PXFK�PRUH�DSSURSULDWH�DV�FRP��
SOHPHQWDU\�PHWKRGRORJLFDO�WRROV��$O��
WRJHWKHU��WKLV�UHSUHVHQWV�D� UDWKHU�H[��
WHQVLYH�UHIRUPXODWLRQ�RI�DQWKURSRORJ��
LFDO�PHWKRG�DQG�WKRXJKW��
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'XUKDP��1�&���8�6�$�����9,����
+DOO�KDV�SLRQHHUHG�LQ�D�QHZ�DQG�VXEWOH�
DUHD�RI�FRYHUW�FXOWXUH�WKDW�LV��ZULWWHQ�
QRZKHUH��NQRZQ�E\�QRQH��DQG�XQGHU��
VWRRG�E\�DOO���+LV�SUHVHQW�HVVD\�LV�DQ�
H[FHOOHQW�DQG�DXWKRULWDWLYH�VXPPDU\�
RI�VRPH�RI�WKH�ZD\V�LQ�ZKLFK�SHRSOH�
DUH� �SURJUDPPHG��GLIIHUHQWO\��0\�
UHPDUNV�DUH�LQWHQGHG�WR�EH�KHOSIXO�E\�
VXJJHVWLQJ�IXUWKHU�UHILQHPHQWV�RI�RE��
VHUYDWLRQ��
)LUVW�RI�DOO��WKH�QHJDWLYH�LQVWDQFH�

PD\�EH�VLJQLILFDQW��/LNH�PDQ\�$PHUL��
FDQV��IURP�WKH�QRUWKHUQ�SDUW�RI�WKH�
8QLWHG�6WDWHV��,�DP�VWLOO�VXUSULVHG�WKDW�
WRWDO�VWUDQJHUV�RQ�WKH�VWUHHWV�RI�P\�
6RXWKHUQ�3LHGPRQW�WRZQ�RIWHQ�JUHHW�
PH�DV�WKRXJK�,�ZHUH�D�SHUVRQDO�IULHQG��
$W�ILUVW�,� LQWHUSUHWHG�WKLV�DV�H[WUHPH�
IULHQGOLQHVV�WKDW�JRHV�EH\RQG�QRUPDO�
$PHULFDQ�H[WUDYHUVLRQ��,� KDYH�VLQFH�
OHDUQHG��KRZHYHU��WKDW�LW�LV�WKH�UHVXOW�
RI�P\�XQFRQVFLRXVO\�ORRNLQJ�DW�SHRSOH�
LQ�1RUWKHUQ�XUEDQ�IDVKLRQ��LQ� WKH�
6RXWK��ORRNLQJ�GLUHFWO\�DW� SHRSOH�
LPSOLHV�\RX�NQRZ�WKHP��VR�WKDW��ZLWK�
YDU\LQJ�GHJUHHV�RI�LQFHUWLWXGH�RU�GLI��
ILGHQFH��SHRSOH�UHVSRQG�WR�D�PHUH�ORRN�
ZLWK�D� �IULHQGO\��JUHHWLQJ��D�SKHQR��
PHQRQ�WKDW�FDQ�EH�HDVLO\�GHPRQVWUDWHG�
H[SHULPHQWDOO\��$OVR��LI�IRU�VRPH�UHD��
VRQ�RQH�ZDQWV�IRUPDO�DQRQ\PLW\�LQ�
SXEOLF��HYHQ�ZKHQ�SDVVLQJ�FORVH�E\��E\�
QRW�ORRNLQJ�DW�WKH�RWKHU�SHUVRQ�RQH�
LV� RIILFLDOO\�QRW�WKHUH��WKRXJK�KH�
PD\�UHPLQG�\RX�ODWHU��D�ELW�DJJUHVVLY��
HO\�RU�FKLGLQJO\��WKDW�KH�VDZ�\RX�RQ�
WKH�VWUHHW��ZKLFK�ERWK�NQHZ���
$OO�WKLV�VXJJHVWV�WKH�QHFHVVLW\�IRU�

GLVFULPLQDWLQJ�UHJLRQDO�GLIIHUHQFHV��
HYHQ�LQ�RQH�FRXQWU\��)RU�H[DPSOH��LQ�
SULYDWH�FROORTX\��WZR�6RXWKHUQ�EXVL��
QHVV�PHQ�ZLOO�VWDQG�WRJHWKHU�RQ�D�VWUHHW��
FRUQHU��VRPHZKDW�FORVHU�WRJHWKHU�WKDQ�
HOVHZKHUH�LQ�WKH�8QLWHG�6WDWHV��EXW�
VWXGLRXVO\�DYRLG�RQH�DQRWKHU
V�H\HV��
JD]LQJ�DERXW�H[SOLFLWO\�DOPRVW�DQ\��
ZKHUH�HOVH��%\�FRQWUDVW��WZR�SURIHV��
VLRQDO�PHQ�RI�1RUWKHUQ�RULJLQ�ZLOO�
VWDQG�VRPHZKDW�IDUWKHU�DSDUW�LQ�SUL��
YDWH�FRQYHUVDWLRQ��EXW�ZLOO�H[FKDQJH�
UHSHDWHG��IUDQN��ORRNV�LQWR�RWKHU
V�
H\HV�ZLWK��FRQVWDQW�FKHFNLQJ��RQ�
IDFLDO�H[SUHVVLRQV��RIWHQ�UDLVLQJ�ERWK�
H\HEURZV�LQ�GLUHFW�RU�VNHSWLFDO�JD]H��
7KH�FRQWUDVW�LV�VR�PDUNHG�WKDW�RQH�FDQ�
SUHGLFW�UHJLRQDO�RULJLQ�RQ�WKH�EDVLV�RI�
WKLV�FOXH�DORQH��
%H\RQG�WKLV��WKHUH�LV�D� FRQWF[WXDO�

GLPHQVLRQ��2QH�RI�WKH�UHDVRQV�WKDW�
ZDWFKLQJ�DPDWHXU��KRPH�PRYLHV��LV�
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IURP�WKH�VSHDNHU�KH�GRHV�QRW�NQRZ��
RIWHQ�VR�XQFRPIRUWDEOH�RU�HPEDUUDV��
VLQJ�LV�WKDW�WKH�VXEMHFWV��DV�LQ�D�VWLOO�SKR��
WRJUDSK��ORRN�DW�WKH�PRYLH�WDNHU��ZKRP�
WKH\�PD\�NQRZ�EHWWHU�WKDQ�WKH�YLHZHU�
�WR� KLV�GLVFRPIRUW��NQRZV�WKHP��
ZKHUHDV��LQ�SURIHVVLRQDO�PRYLHV��ZH�DUH�
DFFXVWRPHG�WR� WKH�ULJLG�FRQYHQWLRQ�
WKDW�WKH�DFWRU�QHYHU�ORRNV�GLUHFWO\�DW�
WKH�FDPHUD��%RWK�LQ�PRYLHV�DQG�RQ�WKH�
VWDJH��WR�GR�VR�HYHQ�DW�D�GLVWDQFH�LQ��
YROYHV�WKH�DXGLHQFH�DQG�VKDUSO\�GLV��
UXSWV�WKH�GUDPDWLF�LOOXVLRQ�WKDW�RQH�LV�
ZDWFKLQJ��XQVHHQ��D��UHDO�OLIH��VLWXD��
WLRQ���7KH�IDFW�WKDW�WHOHYLVLRQ�FRPPHU��
FLDOV�RIWHQ�LQYROYH�DFWRUV�ORRNLQJ�DW�WKH�
YLHZHU�LV��,� EHOLHYH��DQRWKHU�UHDVRQ�
ZK\�VRPH�SHRSOH�SDUWLFXODUO\�GLVOLNH�
WKHP�DQG�IHHO�WKHLU�SULYDF\�KDV�EHHQ�
UXGHO\�RU�RDILVKO\�LQYDGHG�E\�WKH�
�JDOO��RI�WRWDO�VWUDQJHUV�DFWLQJ�DV�LI�
WKH\�NQHZ�\RX��DQG�LQ�\RXU�RZQ�
OLYLQJ�URRP�DW�WKDW���7KH�FRQWUDVW�EH��
WZHHQ�KRPH�DQG�SURIHVVLRQDO�PRYLHV�
ZDV�EULOOLDQWO\�H[SORLWHG�LQ�RQH�RI�WKH�
%XUWRQ�7D\ORU�PRYLHV�ZKHQ��KRPH�
PRYLHV��ZHUH�LQGLFDWHG�YHU\�VLPSO\�
DQG�XQPLVWDNDEO\�E\�WKH�DFWRUV
�ORRN��
LQJ�GLUHFWO\�LQWR�WKH�FDPHUD�DQG�SXW��
WLQJ�RQ�WKH�VHOI�FRQVFLRXVQHVV�RI�WKH�
DPDWHXU�ZKR�NQRZV�KH
V�EHLQJ��WDNHQ���
%\�KDELWXDOO\�ORRNLQJ�LQWR�WKH�FDPHUD��
FHUWDLQ�PDVWHUV�RI�FHUHPRQLHV�DQG�SXE��
OLF� ILJXUHV�DOZD\V�ORRN�DPDWHXULVK��
GHVSLWH�FRQWULYHG�WLFV�RI�IRONV\�GLV��
HPEDUUDVVPHQW��VXFK�DV�WRXFKLQJ�WKH�
QRVH��HWF���/D�%DUUH���������/LNHZLVH��
RQO\�D�WUXVWHG�QHZVFDVWHU�OLNH�WKH�$PHU��
LFDQ�:DOWHU�&URQNLWH��ZLWK�KLV�PDJ��
QLILFHQWO\�FDQGLG�HGLWRULDOL]LQJ�IDFH��
WKDW�OHWV�\RX�NQRZ�H[DFWO\�KRZ�KH�
IHHOV�DERXW�HDFK�LWHP�RI�QHZV�DQG�LQ��
WHUYHQLQJ�DGYHUWLVPHQW�FDQ�EH�DOORZHG�
WR� ORRN�GLUHFWO\�LQWR�RQH
V�SULYDWH�
OLYLQJ�URRP��$OVR��KLV�GLVWDQFH�IURP�
WKH�79�FDPHUD�LV�H[DFWO\�ULJKW�IRU�ERWK�
GLJQLW\�DQG�IULHQGOLQHVV��
%\�FRQWUDVW�ZLWK�DOO�WKLV�LQ�PRYLHV�

DQG� LWV� QDWXUDO�H[WHQVLRQ��WHOHYL��
VLRQ��RQH�RI�WKH�VHFUHWV�RI�VXFFHVVIXO�
YLYD�YRFH�SXEOLF�VSHDNLQJ�HVSHFLDOO\�DW�
VFPH�GLVWDQFH�RQ�D�SRGLXP�LV�WR�ORRN�
FRQVWDQWO\�LQWR�WKH�H\HV�RI�RQH�VSHFLILF�
LQGLYLGXDO�DIWHU�DQRWKHU�QRW�PHUHO\�
WR�VDPSOH�IHHGEDFN��EXW�DOVR�WR��HQ��
JDJH��WKH�DXGLHQFH��RQO\�D� IHZ�JHW�
ORRNHG�DW��EXW�HYHU\RQH�IHHOV�WKH�
VSHDNHU�LV�LQWHUHVWHG�LQ�RQH
V�SHUVRQDO�
UHDFWLRQV��DQG�RQH�LV�QRW�DQ�LJQRUHG�
IUDFWLRQ�RI�D��FDSWLYH�DXGLHQFH����)XU��
WKHUPRUH��H[SHULHQFHG�WHDFKHUV�DUH�
DZDUH� RI� D� WRSRJUDSKLF�HOHPHQW�LQ�
WHDFKLQJ��DSSOH�SROLVKHUV��HVSHFLDOO\�
WKH�SUHWW\�EXW�QRW�VR�EULJKW�JLUOV��VLW�
WRZDUG�WKH�IURQW�RI�WKH�FODVVURRP��
ZKHUHDV�WKH�PRUH�GHWDFKHG�DQG�LQ��
GHSHQGHQW�PLQGV�FOXVWHU�PRUH�WR�WKH�
UHDU��,Q�P\�RZQ�TXDUWHU�FHQWXU\�RI�
WHDFKLQJ��WKH�PRVW�EULOOLDQW�VWXGHQWV�
KDYH�DOPRVW�LQYDULDEO\�VDW�LQ�WKH�ODVW�
URZ��7KH�VDPH�PD\�EH�VHHQ�LQ�RWKHU�
DFDGHPLF�SXEOLF�OHFWXULQJ��WKH�GHJUHH�
RI�LQWHUHVW�LQ�WKH�VXEMHFW�PD\�EH�LQGLF��

DWHG�E\�WKH�GLVWDQFH�RI�WKH�OLVWHQHU�
$QRWKHU�IDFHW�RI�WKH�WRSRJUDSKLF�

FRQWH[W�LQ�SUR[HPLFV��PDQ\�WHDFKHUV�
KDYH�WKH�UHSXWDWLRQ�RI�KDYLQJ��H\HV�
LQ�WKH�EDFN�RI�WKHLU�KHDG���7KH�UHDVRQ�
LV�YHU\�VLPSOH��$V�WKH\�VLW��VWXGHQWV�GR�
QRW�RUGLQDULO\�VHH�RQH�DQRWKHU
V�IDFHV��
KHQFH�WR�VHH�PRUH�RI�RWKHUV�DQG�WR�EH�
VHHQ�E\�IHZHU�RI�WKHP�IURP�WKH�EDFN�
VHHPV�WR�FRQIHU�LQFUHDVLQJ�DQRQ\PLW\�
DQG�SV\FKRORJLFDO�SULYDF\�DV�WKH\�VLW�
IDUWKHU�WRZDUG�WKH�UHDU�RI�WKH�URRP��
7KLV�LV�DQ�LOOXVLRQ��$JDLQ�EHFDXVH�RI�
WKH�VHQVLWLYLW\�RI�WKH�H\HV�WR�SHULSKHUDO�
PRYHPHQW��DOO�WKH�WHDFKHU�QHHG�GR�GXU��
LQJ�DQ�H[DPLQDWLRQ�LV�WR�WXUQ�KLV�HUVW��
ZKLOH�LQGLVFULPLQDWH�JD]H�LPPHGLDWHO\�
XSRQ�D�KHDG�UDLVLQJ�XS�IRU�WKDW�VWXGHQW�
WR�EH�FRQYLQFHG�WKH�WHDFKHU�KDV�EHHQ�
ZDWFKLQJ�KLP�VSHFLILFDOO\�WKH�ZKROH�
WLPH��$�VPLOH�E\�WKH�WHDFKHU�PDNHV�LW�
HYHQ�ZRUVH��LQ�PRELOL]LQJ�WKH�JXLOW�RI�
D�SRVVLEOH�FKHDWHU��$OVR��DQ�RFFDVLRQDO�
VWUROO�DQG�SDXVH�DW�WKH�UHDU�RI�WKH�URRP��
ZKHUH�WKH�VWXGHQW�LV�VHHQ�E\�EXW�GRHV�
QRW�VHH�WKH�WHDFKHU��LQGXFHV�D�YHU\�SD��
QLF�RI�KRQHVW\��
7KHUH�LV�D�VH[�FRPSRQHQW�RI�SUR[��

HPLFV�WR�EH�DWWHQGHG�WR��$W�IDFXOW\�
SDUWLHV�LQ�WKH�8�6�$���QRWRULRXVO\��PHQ�
DQG�ZRPHQ�WHQG�WR�SODFH�WKHPVHOYHV�
RQ�HLWKHU�VLGH�RI�DQ�LPDJLQDU\�OLQH��
GLDJRQDO�RU�RWKHUZLVH�DFURVV�WKH�URRP��
ZKHQ�WKH\�VLW�GRZQ��7KLV�LV�QRW�D�PDW��
WHU�RI�VH[�UHOHYDQW�WRSLFDO�LQWHUHVWV��
HLWKHU��IRU�PDQ\�ZRPHQ�ELWWHUO\�FRP��
SODLQ�DW�PLVVLQJ�WKH�PDVFXOLQH�FRQYHU��
VDWLRQ��VLQFH�WKH\�FDQ�WDON�WR�ZRPHQ�
DQ\�GD\�LQ�WKH�VXSHUPDUNHW��)XUWKHU��
PRUH��PHQ�WHQG�WR�VLW�IDUWKHU�DSDUW�DQG�
WR�PRYH�DERXW�PRUH�UHVWOHVVO\��H�J��LQ�
DUJXPHQW��ZRPHQ�VLW�PRUH�FORVHO\�DQG�
WHQG�WR�NHHS�RQH�SODFH��+RZHYHU��LQ�DQ�
LQWHOOHFWXDOO\�QRQ�SUHWHQWLRXV��IXQ��
SDUW\��HYHU\�RQH�RI�WKH�DERYH�GHVFULS��
WLRQV�PXVW�EH�PRGLILHG��HYHQ�WKRXJK�
WKH�YHU\�VDPH�SHRSOH�DUH�LQYROYHG��
$JDLQ��WKH�WRSRJUDSK\�RI�URRPV�LQ�
GLIIHUHQW�KRXVHV�PDNHV�IRU�TXLWH�GLI��
IHUHQW�SDUWLHV��
7KHUH�LV�DOVR�DQ�DJH�FRPSRQHQW�LQ�

SUR[HPLFV��,Q�D�OLYLQJ�URRP�DQG�ODUJH�
SRUFK�ZH�RQFH�HQWHUWDLQHG����KLJK�
VFKRRO�VWXGHQWV�ZLWK�FRPIRUW�LQ�WKH�
VDPH�VSDFH�LQ�ZKLFK�PRUH�WKDQ�����VLW��
GRZQ�SDUW\��WR�WZR�GR]HQ��VWDQG�XS�
SDUW\��DGXOWV�ZRXOG�IHHO��FURZGHG���
)XUWKHUPRUH��WKRXJK�VRPHWLPHV�FORVH�
HQRXJK�LQGHHG�DW�WKH�VWXGHQW�SDUW\��
WKH�\RXQJ�SHRSOH�DFFRUGHG�ODUJHU�
VSDFH�EXEEOHV�DW�DOO�WLPHV�WR�HDFK�RI�WKH�
ILYH�DGXOWV�SUHVHQW�HYHQ�WKRXJK�VWX��
GHQWV�UHSHDWHGO\�VRXJKW�RXW�WKH�DGXOWV��
,W�LV�DOVR�SRVVLEOH�WKDW�SUR[HPLF�SDW��

WHUQV�YDU\�LQ�KLVWRULF�WLPH��)RU�H[DPS��
OH��WKH�UHDO�FRQWDFWXDO�FORVHQHVV�RI�GDQ��
FLQJ�LQ�DQ�ROGHU�JHQHUDWLRQ�FRQWUDVWV�
ZLW�K�WKH�SHUKDSV�PRUH�RYHUW�EXW�VWLOO�
RQO\�V\PEROLF�\DUG�DSDUW�VH[XDOLW\�RI�
DOO� \RXWKIXO�GDQFHV�IURP�WKH�WZLVW�
RQZDUG��2OGHU�GDQFLQJ�ZDV� WR�EH�
PXWXDOO\�H[SHULHQFHG��WKH�QDUFLVVLVWLF��
VRPHWLPHV�GROHIXOO\�LVRODWH�LQGLYLGXDO�

GDQFLQJ�VHHPV�PRVWO\�WR�EH�H[KLELWHG�
DQG�WR�EH�ZDWFKHG��3HUKDSV�WKLV�LV�
UHODWHG�WR�WKH�FKDQJH�IURP�SDUWLFLSDQW�
WR�VSHFWDWRU�VSRUWV�DV�ZHOO��
7KHUH�LV�SUREDEO\�D�VWDWXV�FRPSR��

QHQW� LQ� SUR[HPLFV�DOVR�� 7KH� SRHW�
$XGHQ��ZKR�LV� QRW�XQVHOI�FRQVFLRXV�
DERXW�WKH�GLJQLW\�DQG�FKDULVPD�RI�WKH�
EDUG��ZKR�LV�DFXWHO\�VHQVLWLYH�SUR[H��
PLFDOO\��HVSHFLDOO\�WR� DUFKLWHFWXUH���
DQG�ZKR�VKDUSO\�GHOLQHDWHV�KLV�SULYDWH�
DQG�SXEOLF�VHOYHV��ZDV�RQO\�KDOI�SOD\��
IXO�ZKHQ�KH�ZURWH��6RPH�WKLUW\�LQFKHV�
IURP�P\�QRVH�7KH�IURQWLHU�RI�P\�3HU��
VRQ�JRHV���$XGHQ������ ���� $UWKXU�
6FKOHVLQJHU�QRWHG�WKDW�RQ�WKH�QHZV�RI�
6HQDWRU�-RKQ�.HQQHG\
V�HOHFWLRQ�WR�WKH�
3UHVLGHQF\�WKH�SHRSOH�ZKR�KDG�EHHQ�
FORVHO\�DVVRFLDWHG�ZLWK�KLV�FDPSDLJQ�
LPPHGLDWHO\�EHKDYHG�DV�LI�KLV�VSDFH��
HQYHORSH�KDG�VXGGHQO\�H[SDQGHG�HQRU��
PRXVO\��OLNH�VRPH�LPSHQHWUDEOH�SODWH��
JODVV�PDQD�LQYLRODEO\�WKHUH��6FKOHVLQ��
JHU��������7KH�ODWH�3UHVLGHQW�ZDV�DOVR�
DFXWHO\�VHQVLWLYH�WR�WKH�SUR[HPLFV�RI�
SROLWLFV�DQG�SULYDF\��6FKOHVLQJHU������
����������HW�SDVVLP�&KDS��,9���:LWK�
UHVSHFW�WR�V\PEROLF�VSDFH�DQG�SV\FKLF��
SUR[HPLF�PHDQLQJV��ZH� PLJKW�DOVR�
LQWHUHVW�RXUVHOYHV�LQ�WKH�GLVWLQFW�VSDWLDO�
GLIIHUHQFHV�EHWZHHQ�)ORUHQFH�DQG�
5RPH��/RQGRQ�DQG�3DULV��DV�ZHOO�DV�
LQ�VXFK�SKHQRPHQD�DV�*DXJXLQ
V�IOLJKW�
WR�7DKLWL�DQG�-R\FH
V�VHOI�H[LOH�IURP�
,UHODQG��DQG�WKH�GLVFRYHUDEOH�UHDVRQV�
IRU�DOO�WKHVH��
+DOO�DVWXWHO\�QRWHV�WKDW�HDFK�DQLPDO�

VSHFLHV�KDV� LWV� �SULYDWH�VXEMHFWLYH�
ZRUOG��SUR[HPLFDOO\�DQG�HFRORJLFDOO\��
,Q�WKLV�FRQQHFWLRQ��YRQ�9H[NLLOO
V�VHQ��
VLWLYH�.DQWLDQ�DSSURDFK�WR�WKHRUHWLFDO�
ELRORJ\��������SURILWDEO\�ZRXOG�EH�
VWXGLHG�E\�SUR[HPLFLVWV��)LQDOO\��,�ZLOO�
VKRUWO\�SXEOLVK�D�ERRN�LQ�ZKLFK�LW�LV�
DUJXHG�WKDW�WKH�SUR[HPLF�SDWWHUQV�RI�
KRPLQLGV��LQ�FRQWUDVW�ZLWK�WKRVH�RI�ED��
ERRQV��VLPLODUO\�WHUUHVWULDO�LQ�WKH�VDPH�
HQYLURQPHQW�DV�HDUO\�$XVWUDORSLWKHFL��
QHV��KDYH�D�GLUHFW�EHDULQJ�QRW�RQO\�RQ�
VH[XDO�GLPRUSKLVP�DQG�ELRPDVH�EXW�
DOVR�RQ�KXPDQ�HYROXWLRQ�LWVHOI��
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4XH]RQ�&LW\��7KH�3KLOLSSLQHV�����9,,����
+DOO
V�ZRUN�KDV�EHHQ�XVHIXO�DQG�SUR��
YRFDWLYH��,� ZLVK��KRZHYHU��WKDW�KH�
ZRXOG�PRYH�PRUH�TXLFNO\�WRZDUG�WKH�
VWXG\�RI�VXEFXOWXUDO�GLIIHUHQFHV�LQ�GLV��
WDQFH�VHWWLQJ�DQG�JLYH�XV�IHZHU�XQ��
GLIIHUHQWLDWHG��$PHULFDQV����$UDEV���
DQG��*UHHNV���*HQHUDO�FDWHJRULHV�VXFK�
DV�WKH�ODWWHU�DUH�MXVWLILDEOH��DQG�HYHQ�
LQHYLWDEOH��LQ�WKH�HDUO\�VWDJHV�RI�DQ\�
LQWHUFXOWXUDO�UHVHDUFK��EXW�,�ZRXOG�OLNH�
WR�VHH�JUHDWHU�DWWHQWLRQ�QRZ�WR�WKRVH�
VWDWXV�DQG� UHJLRQDO�GLVWLQFWLRQV�RI�
ZKLFK�+DOO� LV�VR�FOHDUO\�DZDUH��0\�
GHVLUH�LV�SURP�SWHG�E\�WKH�IDFW�WKDW�RXU�
UHVHDUFK�LQ�WKH�PDSSLQJ�RI�7DJDORJ�
GLVHDVH�DQG� NLQVKLS�FDWHJRULHV�KDV�
PDGH�LW�SDLQIXOO\�FOHDU�WKDW�HYHU\�
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+DOO�� 352;(0,&6�LQGLYLGXDO�ZLWKLQ�WKLV� VXEQDWLRQDO�
JURXS�KDV�KLV�RZQ�ZD\�RI�VHHLQJ�
WKLQJV��DQG�JHWV�RQ�ZLWK�RWKHUV�E\�WKH�
RYHUODSV�KH�VKDUHV�ZLWK�WKHP��ZH�ORRN�
IRUZDUG�WR�HYHQ�JUHDWHU�GLIIHUHQFHV�
ZKHQ�ZH�FRPSDUH�7DJDORJ�VSHDNHUV�
ZLWK�RWKHU�)LOLSLQRV��7KHUH�VHHPV�WR�
EH�QR�UHDVRQ�WR�H[SHFW�WKDW�WKH�XVH�RI�
VSDFH�ZLOO�VKRZ�VLJQLILFDQWO\�VPDOOHU�
LQWHU�VXEFXOWXUDO�GLIIHUHQFHV��
$WWHQWLRQ�WR�VXEFXOWXUDO�GLIIHUHQFHV�

ZLOO�QDWXUDOO\�LQFOXGH�D�VWXG\�RI�KRZ�
VLWXDWLRQV�DUH�VXEFXOWXUDOO\�GHILQHG�DV�
FDOOLQJ��IRU�LQVWDQFH��IRU�RQH�NLQG�RI�
LQWHUSHUVRQDO�VSDFH�RU�DQRWKHU��$PRQJ�
PXOWLOLQJXDOV��DV�PDQ\�)LOLSLQRV�DUH���
WKH�UROH�RI�WKH�ODQJXDJH�RU�GLDOHFW�XVHG�
WR�RSHQ�D�FRQYHUVDWLRQ��WR�FDUU\�LW�RQ��
WR�LQWHUUXSW�LW��RU�WR�FORVH�LW��ZLOO�SUH��
GLFWDEO\�EH�IRXQG�PRVW�WHOOLQJ�DV�DQ�
LQWHUYHQLQJ�YDULDEOH�GHWHUPLQLQJ�LQ��
WHUSHUVRQDO�GLVWDQFH��,W�KDV�EHHQ�RE��
VHUYHG�E\�RXU�LQWHUYLHZHUV��DPRQJ�
RWKHUV��WKDW�DW�WLPHV�WKH�VLWXDWLRQ�LWVHOI�
FDOOV�IRU�RQH� ODQJXDJH�RU� DQRWKHU��
ZKLOH�DW� RWKHU�WLPHV�WKH�ODQJXDJH�
FKRVHQ�DV�DQ�RSHQHU�VLJQDOV�WKH�WRQH�
RI�WKH�VLWXDWLRQ�DQG�JHWV�GLVWLQFW�UH��
VXOWV�LQ�WHUPV�RI�LQWHUSHUVRQDO�VSDFH��
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3KLODGHOSKLD��3D���8�6�$�����9,����
7R�UHYHDO�WKH�FXOWXUDO�VLJQLILFDQFH�RI�
SDUWLFXODU�KXPDQ�DFWV�LV�WKH�JRDO�RI�
DOO�VRFLDO�VFLHQFH��+DOO� DQG�KLV�FRO��
OHDJXHV�KDYH�GHPRQVWUDWHG�FRQFOXVLY��
HO\�WKDW�DFWV�ZKLFK�HVWDEOLVK�VSDWLDO�
UHODWLRQV�DUQRQJ�SHUVRQV�DUH��DV�ZH�
PLJKW�QRW�KDYH�VXVSHFWHG�WKH\�ZRXOG�
EH��DFWV�IUDXJKW�ZLWK�FXOWXUDO�VLJQLIL��
FDQFH��7KRVH�UHVSRQVLEOH�IRU�SUDFWLFDO�
VRFLDO�GHFLVLRQV�VKRXOG�EH� HVSHFLDOO\�
JUDWHIXO�IRU�WKH�OHVVRQV�WDXJKW�E\�+DOO��
ZKHQ��IRU�H[DPSOH��ZH�HYDOXDWH�YDUL��
RXV�SODQV�IRU�UDFLDO�LQWHJUDWLRQ�LQ�
XUEDQ� VFKRROV�EXVLQJ��HGXFDWLRQDO�
SDUNV��XUEDQ�VXEXUEDQ�H[FKDQ�HV�ZH�
FDQ�QR�ORQJHU�LJQRUH��DV�ZH� DYH�LQ�
WKH�SDVW��WKH�YDULRXV�SDWWHUQV�RI�VSD��
WLDO�UHODWLRQV�FUHDWHG�E\�HDFK�SURSRVHG�
VROXWLRQ��,I�LW�VHUYHG�QR�RWKHU�SXUSRVH��
WKH�RGG�WHUP��SUR[HPLFV��ZRXOG�EH�
DQ�H[FHOOHQW�PQHPRQLF�GHYLFH�UHFDOO��
LQJ�WKRVH�VXEWOH��XQFRQVFLRXV��EXW�
HPRWLRQDOO\�SRWHQW�DFWV�E\�ZKLFK�PHQ�
NHHS�WKHLU�ZRUOG�DW�WKH�ULJKW�GLVWDQFH��
,�WDNH�WKH�SUHVHQW�DUWLFOH�WR�EH�VLJQLI��
LFDQW�DV�D�UHIOHFWLRQ�RI�WKH�IXWXUH�RI�
SUR[HPLFV�UDWKHU�WKDQ�DV�D�UHSRUW�RI�
ILQGLQJV��ZKLFK�DUH�DYDLODEOH�LQ�JUHDWHU�
GHWDLO�HOVHZKHUH��,� VXVSHFW��WKRXJK�,�
FDQQRW�SURYH�LW�KHUH��WKDW�FHUWDLQ�RE��
YLRXV�SKLORVRSKLFDO�FRQIXVLRQV�ZKLFK�
PD\�QRW�KDYH�KLQGHUHG�SUR[HPLF�UH��
VHDUFK�LQ�LWV�HDUO\�VWDJHV��SRVVLEO\�TXLWH�
WKH�UHYHUVH��PD\�SURYH�LQ�WKH�IXWXUH�
WR�EH�IRUPLGDEOH�REVWDFOHV��/HW�PH�
PHQWLRQ��MXVW�DV�H[DPSOHV��WZR�SKLOR��
VRSKLFDOO\�TXHVWLRQDEOH�SRLQWV�LQ�+DOO
V�
HVVD\��WKH�QXPEHU�FRXOG�EH�H[SDQGHG�
LQGHILQLWHO\�LI�VSDFH�DOORZHG�LW���

��� 7KH�DWWHPSW�WR� GUDZ�JHQHUDO�
PHWDSK\VLFDO�LPSOLFDWLRQV�IURP�WKH�
GLVFRYHU\�RI�FXOWXUDO�UHJXODULWLHV�LV�
GRRPHG�WR�IDLO��:KRUI
V�LGHDV�DUH�GLI��
ILFXOW�WR�JUDVS�PRVWO\�EHFDXVH�WKH\�DUH�
WHUULEO\�PXGGOHG��WKH\�DUH�IULJKWHQLQJ�
RQO\�DV�DPELJXRXV�VKDGRZV�DUH�IULJK��
WHQLQJ��,W�LV�LQWHUHVWLQJ�WKDW�+DOO�SXWV�
�IUHH�ZLOO��LQVLGH
�TXRWDWLRQ�PDUNV��
WKHLU�XVH�PHDQV�WKDW�QRWKLQJ�SUHFLVH�LV�
WR�EH� XQGHUVWRRG�E\�ZKDW
V�LQVLGH�
WKHP��$QG�ZKHQ�DQ\RQH�VD\V��DOO�PHQ�
DUH� FDSWLYHV�RI� WKH�ODQJXDJH�WKH\�
VSHDN���ZH�NQRZ�LPPHGLDWHO\�WKDW�
KH
V�WU\LQJ�WR�JLYH�XV�VKLYHUV�UDWKHU�
WKDQ�D�FOHDU�PHVVDJH��7KH�ZRUG��FDS��
WLYH��PDNHV
�VHQVH�RQO\�DV� LW�KDV�D�
VLJQLILFDQW�RSSRVLWH��OLNH��HVFDSHH���
�FDSWRU���HWF��:KDW�LV�WKH�FRQWUDVW�
KHUH"�7KLV�VKLYHU\�DQG�PRVWO\�PHDQ��
LQJOHVV�WDON�DERXW�FDSWLYHV�FDQ� EH�
UHSODFHG�E\�WZR�UDWKHU�VLPSOH�DV��
VHUWLRQV��
D��$Q\�PDQ�FDQ�VD\�RQO\�ZKDW�LV�

VD\DEOH�LQ�WKH�ODQJXDJH�V��KH�VSHDNV��
E��$Q\�PDQ�FDQ�SHUFHLYH�KLV�HQ��

YLURQPHQW�RQO\�ZLWKLQ�WKH�FDWHJRULHV�
DQG�GLVWLQFWLRQV�DYDLODEOH�WR�KLP�LQ�
WKH�ODQJXDJH�V��KH�VSHDNV��
$VVHUWLRQ��D�� LV�D� WDXWRORJ\�FRQ��

YH\LQJ�QR� LQIRUPDWLRQ�ZKDWVRHYHU��
HUJR�QRWKLQJ�IULJKWHQLQJ��$VVHUWLRQ��E��
LV�DQ�HPSLULFDO�JHQHUDOL]DWLRQ�ZKLFK�LV�
LQWHUHVWLQJ�LI�QRW��DV� LW�VWDQGV��SUH��
FLVHO\�WUXH��5HVHDUFK�RQ��E��ZLOO�SXVK�
XV�WR�LQYHVWLJDWH�WKH�FRQQHFWLRQ�EH��
WZHHQ�WKH�QHXURSK\VLRORJLFDO�VWUXF��
WXUHV�RI�SHUFHSWLRQ�DQG�WKH�V\QWDFWLF�
VWUXFWXUHV�RI�ODQJXDJH��DQG�LI�P\�XQ��
GHUVWDQGLQJ�LV�DW�DOO�DFFXUDWH��WKDW
V�
ZKHUH�WKH�JROG�LV��,W
V�WLPH�WR�IRUJHW�
WKH�YDJDULHV�RI�JHQHUDO�FRPPXQLFD��
WLRQV�WKHRU\��HVSHFLDOO\�WKH�VHPLQDO��
EULOOLDQW�FRQIXVLRQV�RI�:KRUI��DQG�
PRYH�SUR[HPLFV�RQWR�WKH�HPSLULFDO�
EDVLV�RI�QHXURSK\VLRORJ\��
���,Q�SUHFLVHO\�ZKDW�VHQVH�LV�SUR[H��

PLFV�WR�EH�FRQVLGHUHG�D�EUDQFK�RI�OLQ��
JXLVWLFV"�,I�RQH�FDUULHV�D� �FRPPXQL��
FDWLRQV�ELDV��WR�WKH�SRLQW�RI�VD\LQJ�
WKDW�FXOWXUH�LV�D�SURFHVV�RI�FRPPXQLFD��
WLRQ��WKHQ�RQH�KDV�WKH�SUREOHP�RI�PDN��
LQJ�LW�FOHDU�KRZ�ODQJXDJH��LQ�WKH�IXOO�
VHQVH�RI�WKH�WHUP��GLIIHUV�IURP�RWKHU�
IRUPV�RI�FRPPXQLFDWLRQV��2QH� FDQ�
WUHDW�DQ\�HFRORJLFDO�V\VWHP�DV�D�SUR��
FHVV�RI�FRPPXQLFDWLRQ��LQ�VRPH�LQVWDQ��
FHV�WKLV�PRGHO�PD\�EH�TXLWH�LOOXPLQ��
DWLQJ��LQ� RWKHUV�PHUHO\�GLVWUDFWLQJ�
�%ODFN��������,W�LV�DOZD\V�ZHOO�WR�HP��
SKDVL]H�FRQWLQXLW\�H�J���EHWZHHQ�RU��
JDQLVP�DQG�ELRWRSH��EHWZHHQ�FXOWXUH�
DQG�SK\VLRORJ\��HWF��EXW�LW�LV�DOVR�
QHFHVVDU\��RFFDVLRQDOO\��WR�HPSKDVL]H�
GLIIHUHQFHV��HVSHFLDOO\�EHWZHHQ�ODQJX��
DJH�SURSHU�DQG�RWKHU�IRUPV�RI�FRP��
PXQLFDWLRQV��)RU�UHVHDUFK�LQ�SUR[H��
PLFV��WKLV�GLIIHUHQFH�LV�FUXFLDO��IRU�RQ�
LW�GHSHQGV�ZKDW�WKHRU\�RI�OHDUQLQJ�LV�
WR�EH�HPSOR\HG�LQ�LQWHUSUHWLQJ�WKH�
GDWD��,I�SUR[HPLFV�LV�WKH�VWXG\�RI�FHU��

WDLQ�DVSHFWV�RI�EHKDYLRU��WKHQ�D�6NLQ��
QHULDQ�DSSURDFK�WR�OHDUQLQJ�LV�LQGHHG�
DSSURSULDWH��([SODQDWLRQ�RI�WKH�OHDUQ��
LQJ�RI�SUR[HPLF�EHKDYLRU�ZLOO�VKRZ�
KRZ�WKH�UHLQIRUFHPHQW�VFKHGXOHV�FRQ��
WUROOLQJ�WKDW�DVSHFW�RI�EHKDYLRU�DUH�
UHODWHG�WR�WKH�FRQWLQJHQFLHV�RI�D�SDU��
WLFXODU�FXOWXUH��D�FXOWXUH�ZKLFK�NHHSV�
WKH�FKLOG�FORVH�WR�WKH�PRWKHU
V�NQHH�
XQWLO�WKH�DJH�RI�ILYH�ZLOO�XVH�UHLQIRUF��
LQ�J�VWLPXOL�GLIIHUHQW�IURP�WKRVH�RI�D�
FX�WXUH�ZKLFK�VHSDUDWHV�D�FKLOG�IURP�
LWV�PRWKHU�DW�WKH�LQFHSWLRQ�RI�WKH�VXE��
VHTXHQW�SUHJQDQF\��7KXV�D�ZKROH�VWUD��
WHJ\�RI�LQYHVWLJDWLQJ�SUR[HPLF�EHKDY��
LRU�FDQ�EH�GHYHORSHG�RQ�WKH�SUHFLVH�
VWXG\�RI�KRZ�WKHVH�VFKHGXOHV�RI�UHLQ��
IRUFHPHQW�DUH�UHODWHG�WR�RWKHU�FXOWXUDO�
FRQWLQJHQFLHV��
,I�SUR[HPLFV�LV�UHDOO\�D�EUDQFK�RI�

OLQJXLVWLFV��KRZHYHU��DV�+DOO�VRPHWLPHV�
VHHPV�WR�EHOLHYH��WKHQ�ZKDW�D�\RXQJ��
VWHU�OHDUQV�LV�QRW�EHKDYLRU�DW�DOO�EXW�
D�V\VWHP�RI�UXOHV��DQG�WKH�OHDUQLQJ�RI�
WKRVH�UXOHV�FDQQRW�EH�DFFRXQWHG�IRU�E\�
6NLQQHULDQ�UHLQIRUFHPHQW��&KRPVN\�
������0F&OHOODQ��������,�FDQ�VHH�VRPH�
UHDVRQV�IRU�WUHDWLQJ�SUR[HPLFV�DV� D�
EUDQFK�RI�OLQJXLVWLFV��RWKHUV�IRU�QRW��,�
UDWKHU�VXVSHFW��KRZHYHU��WKDW�WKLV�FRQ��
FHSWXDO�GLVWLQFWLRQ�ZLOO�KDYH�WR�EH�
ZRUNHG�RXW�ZLWK�VRPH�SUHFLVLRQ�EH��
IRUH�WKH�UHVHDUFK�RXWOLQHG�DW�WKH�HQG�
RI�+DOO
V�SDSHU�FDQ�EH�SXUVXHG�HIIHF��
WLYHO\��
,Q� ILQH��SUR[HPLFV�KDV�SURYHG�DQ�

HQRUPRXVO\�IUXLWIXO�ILHOG�RI�UHVHDUFK�
GHVSLWH�WKH�FORXGLQHVV�RI�LWV�JXLGLQJ�
SULQFLSOH��7KH�WLPH�PD\�FRPH��KRZ��
HYHU��WR�WLG\�WKLQJV�XS�D� ELW�HYHQ�
ZKLOH�DGYDQFLQJ�WKH�HPSLULFDO�UHVHDUFK��
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$OH[DQGULD��9����8�6�$�����9,,����
+DOO
V�DUWLFOH�LV�D�GLVWLQFW�FRQWULEXWLRQ�
WR�DQWKURSRORJLFDO�WKHRU\��DQG�WR�DS��
SOLHG�DQWKURSRORJ\��SRLQWLQJ�RXW�VRPH�
UDPLILFDWLRQV�RI�WKH�DSSDUHQW�IDFW�WKDW�
VSDFH�PD\�EH�YLHZHG�RU�WUHDWHG�GLI��
IHUHQWO\�LQ�YDULRXV�FXOWXUHV��3HUKDSV�
HYHQ�PRUH�VLJQLILFDQW�LV�WKDW�SDUW�RI�
WKH�DUWLFOH�ZKLFK�UHSUHVHQWV�D�EHJLQ��
QLQJ�HIIRUW�WR�UHODWH�FXOWXUDO�WUHDWPHQW�
RI�VSDFH�WR�WKH�PRUH�XQLYHUVDO�DVSHFWV�
RI�FXOWXUDO�G\QDPLFV��,�DP�VRUU\�WKDW�
+DOO�GLG�QRW�GHYHORS�WKLV�LQ�PRUH�GH��
WDLO��
7KH�DUWLFOH�UHIOHFWV�FHUWDLQ�SRLQWV�RI�

YLHZ�ZKLFK��LQ�P\�RSLQLRQ��SUHYHQW�LW�
IURP�EHLQJ�DV�LPSRUWDQW�D� FRQWULEX��
WLRQ�DV�LW�PLJKW�KDYH�EHHQ��)LUVW��,�GR�
QRW�ILQG�LQ�LW�D�WUHDWPHQW�RI�WKH�GLI��
IHUHQWLDWLRQ�RI� LQGLYLGXDO�EHKDYLRU�
IURP�WKH�DEVWUDFW�PHDQ�RI�JURXS�EH��
KDYLRU��0\�LPSUHVVLRQ�LV�WKDW�WKHUH�
PD\�EH�PRUH�YDULDWLRQ�LQ�LQGLYLGXDO�
EHKDYLRU�DQG�DWWLWXGHV�LQ�WKH�WUHDWPHQW�
RI�VSDFH�ZYLWKLQ�D�JURXS�WKDQ�WKHUH�LV�
IURP�FXOWXUDO�DURXQ�WR�FXOWXUDO�JURXS��
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0\�VHFRQG�FRQFHUQ�LV�WKDW��ZLWKRXW�
H[SOLFLWO\�VD\LQJ�VR��+DOO�DWWHPSWV�WR�
EXLOG��SUR[HPLFV��LQWR�ZKDW�ZRXOG�
DSSHDU�WR�EH�D�VHSDUDWH�ILHOG�RI�VWXG\��
2WKHUV�KDYH�DWWHPSWHG�WR�GR�WKH�VDPH�
WKLQJ�ZLWK�WKH�ILHOG�ODEHOHG��VHPDQ��
WLFV���*UDQWHG�WKH�LPSRUWDQFH�RI�ERWK�
RI�WKHVH�IDFHWV�RI�FXOWXUH��QHYHUWKHOHVV�
WKH\�UHPDLQ�EXW�WZR�DPRQJ�WKH�YHU\�
PDQ\�IDFHWV�RI�FXOWXUDO�EHKDYLRU��,W�
ZRXOG�VHHP�WR�PH�WKDW�RQFH�RQH�XQGHU��
VWDQGV�DQG�DFFHSWV�WKH�IDFW�WKDW�GLIIHU��
HQW�FXOWXUHV�WUHDW�VSDFH��LGHDV��DQG�RE��
MHFWV�GLIIHUHQWO\�RQH�PXVW�WKHQ�JR�RQ�
WR�PRUH�SURIRXQG�DVSHFWV�RI�UHVHDUFK��
WR�WKH��ZK\V��UDWKHU�WKDQ�WKH��ZKDWV���
7KLUGO\��,� KDYH�VRPH�UHVHUYDWLRQV�

RYHU�WKH�IDFW�PXFK�RI�WKH�DUWLFOH�VHHPV�
EXLOW�DURXQG�RQO\�D� UHODWLYHO\�IHZ�
�IDFWV���3UHVXPDEO\��+DOO�DQG�KLV�VWX��
GHQWV�KDYH�PDQ\�PRUH�GDWD�XSRQ�
ZKLFK�WR�EDVH�JHQHUDOL]DWLRQV��3UR[H��
PLFV�DQDO\VLV�PXVW�SURGXFH�PRUH�WKDQ�
WKH�GLIIHUHQWLDWLRQ�RI��8�6��� YHUVXV�
�$UDE��RU� �8�6���� YHUVXV��&HQWUDO�
$PHULFDQ��RI�KLV�H[DPSOHV��
)RXUWK��LW�VHHPV�WR�PH�WKDW�+DOO
V�

DSSURDFK�GRHV�QRW�UHDOO\�UHIOHFW�D�GHHS�
NQRZOHGJH�RI�SKRWRJUDSKLF�WHFKQLTXH�
DQG�LWV�SRVVLELOLWLHV��LQ�LWV�UHODWLRQ�WR�
SKRWRJUDSKLQJ�LQGLYLGXDOV��0\�H[SHUL��
HQFH�RYHU�WKH�SDVW����\HDUV��ILUVW�DV�4�
SURIHVVLRQDO�SKRWRJUDSKHU�DQG�ODWHU�DV�
DQ�DQWKURSRORJLFDO�ILHOGZRUNHU�XVLQJ�
SKRWRJUDSKLF�HTXLSPHQW��KDV�SHUVXDG��
HG�PH�WKDW�LW�LV�QRW�WKH�VL]H�RI�WKH�FD��
PHUD�RQH�RSHUDWHV�WKDW�DIIHFWV�WKH�DEL��
OLW\�WR�GHULYH��QDWXUDO��SKRWRJUDSKV�
RI�RQH
V�VXEMHFWV��EXW�UDWKHU�RQH
V�DEL��
OLW\�WR��WHDFK��RQH
V�VXEMHFWV�WKDW�RQH�
ZLOO�RQO\�SKRWRJUDSK�ZKDW�LV��QD��
WXUDO��DQG��XQSRVHG���,W�GRHV�QRW�WDNH�
6RXWK�6HD�LVODQGHUV�ORQJ�WR�OHDUQ�WKLV�
IDFW��,�VXVSHFW�WKH�VDPH�ZRXOG�EH�WUXH�
DPRQJ�WKH�SHRSOH�ZLWK�ZKRP�+DOO�DQG�
KLV�VWXGHQWV�ZRUNHG��+DOO� SUREDEO\�
ZLOO�FRPH�WR�DJUHH�ZLWK�PH�WKDW�LW�LV�
QRW�WKH�VL]H�RU�EUDQG�RI�FDPHUD�WKDW�LV�
VLJQLILFDQW��LW�LV�WKH�XVH�RI�WKDW�FDPHUD�
WKDW�FKDUDFWHUL]HV�WKH�SKRWRJUDSKHU�
ZKR�FDQ�JHW�WKH�NLQG�RI�UHVXOWV�WKDW�
DUH�UHTXLUHG��
,Q�FRQWUDVW�WR�+DOO��,�VHH�QR�QHHG�IRU�

D��VSHFLDO�PHWKRGRORJ\��IRU�DQDO\]LQJ�
WKH�FXOWXUDO�YLHZ�DQG�XVH�RI�VSDFH��LW�
VHHPV�WR�PH�WKDW�WKLV�VXEMHFW�LV�IXOO\�DV�
DPHQDEOH�WR�WKH�DQWKURSRORJLVW
V�REVHU��
YDWLRQ�DV�DUH�WKH�SDWWHUQV�RI�LQWHUDF��
WLRQ�EHWZHHQ�NLQVPHQ��WKH�XWLOL]DWLRQ�
RI�VRFLDO�SRZHU��RU�WKH�RWKHU�LQWDQJL��
EOHV�ZKLFK�WKRVH�RI�XV�ZRUNLQJ�LQ�WKH�
ILHOG�PXVW�FDSWXUH��ILUVW�ZLWK�RXU�LQ��
WHOOHFW��DQG�WKHQ�LQ�WUDQVSRVLWLRQ�ZLWK�
SHQFLO�RU�W\SHZULWHU��1RWKLQJ�+DOO�KDV�
VDLG�LQ�KLV�DUWLFOH�SHUVXDGHV�PH�WKDW�WKH�
ILHOG�PHWKRGV�IRU�SUR[HPLFV�VKRXOG�GLI��
IHU�VLJQLILFDQWO\�IURP�WKH�VWXG\�RI�RWKHU�
IDFHWV�RI�PDQ
V�FXOWXUDO�EHKDYLRU��
7KLV�SDUWLFXODU�GLIIHUHQFH�RI�YLHZ�

UHODWHV�DOVR�WR�P\�GLVEHOLHI�LQ�WKH��XQL��
TXHQHVV��RI�SUR[HPLFV�RU�LWV�DSSURDFK��
7KH�QHHG�IRU��VHQVLWLYLW\��SRLQWHG�RXW�
E\�+DOO�VHHPV�WR�PH�WR�EH�HTXDOO\�UH��

TXLUHG�LQ�DQ\�PDMRU�DUHD�RI�HWKQRJUD��
SKLF�VWXG\��LUUHVSHFWLYH�RI�ZKR�WKH�
VXEMHFWV�DUH�DQG�RI�ZKHWKHU�RQH�LV�
VWXG\LQJ��VWUXFWXUH��RU��FRQWHQW���
0\�ODVW��DQG�SHUKDSV�PRVW�IXQGD��

PHQWDO��SRLQW�RI�GLIIHUHQFH�ZLWK�+DOO�
�DQG�SHUKDSV�WKLV�LV�DQ�DUWLFOH�RI�IDLWK�
UDWKHU�WKDQ�UHDVRQ��LV�ZLWK�KLV�SUHIHU��
HQFH�IRU�WKH�DQDO\VLV�RI�VWUXFWXUH�UDWKHU�
WKDQ�FRQWHQW��7R�PH�WKH��ZK\��RI�ZKDW�
LV�EHLQJ�REVHUYHG�VHHPV�PXFK�PRUH�VLJ��
QLILFDQW�WKDQ�WKH�GHWDLOHG�UH�DQDO\VLV�RI�
WKH��ZKDW���2QH�PXVW�DJUHH��RI�FRXUVH��
WKDW�WR�DQDO\]H�DQ\�VXEMHFW��RQH�ILUVW�
PXVW�EH� WKRURXJKO\�DZDUH�RI� WKH�
�ZKDW��RI�WKDW�VXEMHFW��EXW�,�EHOLHYH�
RQH�PXVW�WKHQ�JR�RQ�WR�XQGHUVWDQG�WKH�
�ZK\���IRU�LW�LV�WKH�DQVZHU�WR�WKLV�
TXHU\�ZKLFK�ZLOO�OHDG�XV�WR�DQ�XOWL��
PDWH�NQRZOHGJH�RI��PDQ
V�ZD\V���
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/RQGRQ��(QJODQG�����9,,����
+DOO
V�DUWLFOH�LV�YHU\�VXJJHVWLYH�DQG�
VKRXOG�OHDG�WR�D�KRVW�RI�QHZ�LQYHVWLJD��
WLRQV��QRW�OHDVW�LQ�RXU�RZQ�:HVWHUQ�
FXOWXUH��
,I�RQH�DFFHSWV��SUR[HPLFV���ZKDW�

DERXW��SUR[HWLFV�"�7KDW�LV��KRZ�PDQ\�
GLPHQVLRQV�RI�VSDFH�ZLOO�RQH�KDYH�WR�
UHFRJQLVH�EHIRUH�RQH�FDQ�HVWDEOLVK�ZKDW�
WKH�VLJQLILFDQW�FR�RUGLQDWHV�RU�RSSRVL��
WLRQV�DUH�LQ�DQ\�RQH�FXOWXUH"�)RU�LQ��
VWDQFH��LQ�3RO\QHVLD�DQG�PDQ\�RWKHU�
SDUWV�RI�WKH�ZRUOG��WKH�KHLJKW�RI�WKH�
VSHDNHU
V�KHDG��DERYH��RU�OHYHO�ZLWK��
RU�EHORZ�WKH�KHDG�RI�WKH�SHUVRQ�DG��
GUHVVHG��LV�VLJQLILFDQW��0RYHPHQW��YHU��
WLFDO��KRUL]RQWDO��HWF���EHWZHHQ�SRLQWV�
LQ�VSDFH�PD\�DOVR�KDYH�WR�EH�FRQ��
VLGHUHG��
7KH�TXHVWLRQ�RI�RYHUFURZGLQJ��VXE��

MHFWLYH�RU�RWKHUZLVH��DQG�RI�LWV�HIIHFWV�
RQ�DQLPDOV�DQG��E\�H[WUDSRODWLRQ��RQ�
PDQ�LV�FOHDUO\�RI�JUHDW�LPSRUWDQFH��
/�YL�6WUDXVV�KDV�HYHQ�VXJJHVWHG�D�SRV��
VLEOH�FRUUHODWLRQ�EHWZHHQ�KXPDQ�RYHU��
FURZGLQJ�DQG�UDFLDOLVP��,W�LV�LQVWUXF��
WLYH�WR�QRWH�DQ\�VSHFLDO�WHFKQLTXHV�E\�
PHDQV�RI�ZKLFK�RYHUFURZGH�FRP��
PXQLWLHV� PDLQWDLQ� VRFLDO� GLVWDQFH� LQ�
VSLWH�RI�FORVH�SK\VLFDO�FRQWDFW�DQG�KLJK�
GHQVLW\�KRXVLQJ��H�J���LQ�/RQGRQ��DQG�
1HZ�<RUN�DOVR�SHUKDSV��ZKHUH�LQ�WKH�
UXVK�KRXU�RQH�WHQGV�QRW�WR�VSHDN�WR�
SHRSOH�LQ�WKH�WXEH��VXEZD\��DQG�ZKHUH�
VRFLDO�LQWHUFRXUVH�JHQHUDOO\�WHQGV�WR�EH�
PRUH�UHVWULFWHG�WKDQ�HOVHZKHUH���1RWH��
KRZHYHU�WKDW�IRU�FHUWDLQ�SROLWLFDO��UH��
OLJLRXV�DQG�DWKOHWLF�DFWLYLWLHV���RYHU��
FURZGLQJ��VHHPV�WR�EH�QRW�RQO\�WRO��
HUDWHG�PRUH�UHDGLO\��EXW�GHOLEHUDWHO\�
HQFRXUDJHG�DQG�HYHQ�VRXJKW�DIWHU��IRU�
UHDVRQV�ZKLFK�PD\�EH�DV�\HW�LPSHU��
IHFWO\�XQGHUVWRRG��
,�GR�QRW�WKLQN�WKDW�DQ�LQYHQWRU\�RI�

OH[LFDO�LWHPV�WR�JRLQJ�WR�EH�DV�LQIRU��
PDWLYH�DV�+DOO� VHHPV�WR�WKLQN��7KH�
.HHVLQJV�XVHG�WKLV�WHFKQLTXH�LQ�WKHLU�
VWXG\�RI�(OLWH�&RPPXQLFDWLRQ�LQ�6D��
PRD��������ZLWK�VRPHZKDW�PHGLRFUH�
UHVXOWV��

8OWLPDWHO\��ZKDW�PD\�SURYH�WR�EH�
LPSRUWDQW�LQ�SUR[HPLFV�LV�QRW�VR�PXFK�
ERXQGDULHV��EXW�GRRUV�PHWKRGV�RI�
FRPPXQLFDWLRQ�DFURVV� ERXQGDULHV��
+DYLQJ�GHILQHG�VRFLDO�VSDFH��RXU�WDVN�
ZLOO�EH�WR�GLVFRYHU�E\�ZKDW�PHDQV�
ERXQGDULHV�FDQ�EH�FURVVHG��E\�ZKRP��
ZKHQ��ZKHUH��LQ�ZKDW�GLUHFWLRQV�DQG�
ZLWK�ZKDW�FUHGHQWLDOV��$�)LMLDQ�KRXVH��
IRU�H[DPSOH��KDV�IRU�ERXQGDULHV�IRXU�
ZDOOV��EXW�LW�LV�LWV�IRXU�GRRUV�WKDW�DUH�VR��
FLDOO\�VLJQLILFDQW��2QH�GRRU�LV�IRU�YL��
VLWRUV�LQ�JHQHUDO��WZR�GRRUV�DUH�IRU�WKH�
PHPEHUV�RI�WKH�KRXVHKROG�DQG�SULYL��
OHJHG�YLVLWRUV��DQG�RQH�GRRU�LV�IRU�WKH�
RZQHU�RI�WKH�KRXVH�DQG�QR�RQH�HOVH��
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7KLV� UHYLHZ�RI� +DOO
V� ZRUN�DQG�
WKRXJKWV�LV�D�ZHOFRPH�UHFRJQLWLRQ�WKDW�
WKHUH�DUH�RWKHU�V\VWHPV�RI�EHKDYLRU�LQ�
DGGLWLRQ�WR�WKRVH�FXUUHQWO\�HQMR\LQJ�
SRSXODULW\�DPRQJ� DQWKURSRORJLVWV��
6LQFH�,�DJUHH�ZKROHKHDUWHGO\�ZLWK�KLV�
SRVLWLRQ�,�RQO\�ZLVK�WR�WU\�WR�H[SDQG�
RQ�LW�KHUH��
2QH�JHWV�WKH�IHHOLQJ�WKDW�+DOO�WKLQNV�

RI�VSDFH�DV�D�UDWKHU�VWDEOH�VHW�RI�ERXQ��
GHG�FLUFOHV�VXUURXQGLQJ�HDFK�LQGLYLGXDO��
7KHVH�DUH�SUHVXPDEO\�OHDUQHG�DV� D�
GLVWLQFW�V\VWHP��D� V\VWHP�PXFK�OLNH�
ODQJXDJH��%\�DQDORJ\�ZLWK�ODQJXDJH�
DV�LW�KDV�WUDGLWLRQDOO\�EHHQ�GHVFULEHG��
WKLV�V\VWHP�PXVW�EH�PDGH�XS�RI��SHU��
FHSWXDO�HOHPHQWV���DQG�WKH�MRE�RI�WKH�
SUR[HPLFLVW�LV�PHUHO\�WR�GLVFRYHU�WKHP�
�DQG� WR�VHH�ZKHWKHU�RU�QRW�HOHPHQWV�
RI�GLIIHUHQW�FXOWXUHV�LQWHUIHUH�ZLWK�RQH�
DQRWKHU��WKXV�HIIHFWLYHO\�VWRSSLQJ�SRV��
VLEOH�FRPPXQLFDWLRQ��%HFDXVH�GLIIHUHQW�
VSHFLHV�OLYH� LQ� GLIIHUHQW�FRJQLWLYH�
ZRUOGV�DV�D�IXQFWLRQ�RI�WKHLU�SK\VLR��
ORJ\��WKH�SUR[HPLFLVW�LV�SULPDULO\�LQ��
WHUHVWHG�LQ�SK\VLRORJ\�DQG�SHUFHSWLRQ��
0\�SULPDU\�FULWLFLVP�RI�WKLV�SRVL��

WLRQ�LV�PXFK�WKH�VDPH�DV�P\�FULWLFLVP�
RI�PXFK�RI�OLQJXLVWLF�WKHRU\��7KHUH�
LV�QR�GRXEW�LQ�P\�PLQG�WKDW�SDUWLFX��
ODWH�HQWLWLHV��SKRQHPHV��PRUSKRSKRQH��
PHV��SHUFHSWXDO�HQWLWLHV��HWF���KDYH�D�
NLQG�RI�UHDOLW\��EXW�WKH\�GR�QRW�FRQ��
VWLWXWH�WKH�HQWLUH�VKDUHG�ZRUOG��$�
OLQJXLVWLF�DQDO\VLV�SURYLGHV�DQ�DSSUR[��
LPDWLRQ�WR�D� ODQJXDJH�ZKLFK�FDQ�EH�
PDGH�UHDO�E\�QDWLYH�VSHDNHUV��EXW�LW�
LV�QRW�D�FRPSOHWH�GHVFULSWLRQ��DQG�LW�
\LHOGV�QR�LQVLJKW�LQWR�KRZ�SHRSOH�XVH�
LW�WR�FRPPXQLFDWH�RU�WR�OHDUQ�DERXW�
WKH�ZRUOG�ZKLFK�WKH�ODQJXDJH�LV�VDLG�
WR�UHSUHVHQW��,W�LV�ILQH�IRU�ZULWLQJ�GLF��
WLRQDULHV��
,W� LV�GLIILFXOW�WR�HVFDSH�UHLI\LQJ�

ZKDWHYHU�V\VWHP�RQH�LV�FRQFHUQHG�ZLWK��
EXW�WKH�DWWHPSW�WR�HVFDSH�RXJKW�WR�EH�
PDGH��6WLOO�SKRWRV�DUH�PRPHQWDU\�DE��
VWUDFWLRQV�IURP�OLIH�DQG�DUH�XVXDOO\�
TXLWH�GLIIHUHQW�IURP�D� PRYLH�IUDPH�
H[WUDFWHG�IURP�RQJRLQJ�PRYHPHQW��$V�
LQ�WKH�VWXG\�RI�ODQJXDJH��+DOO�ZRXOG�
OLNH�WR�ILQG�WKH�V\VWHP�DQG�WKHQ�DGG�
PHDQLQJ�DQG�FRQWH[W�WR�WKH�V\VWHP
V�

���� &855(17� $17+5232/2*<�

This content downloaded from 132.204.3.57 on Sun, 5 Jan 2014 20:05:26 PM
All use subject to JSTOR Terms and Conditions



+DOO�� 352;(0,&6�HOHPHQWV�DV� LI�WKH\�FRQVWLWXWHG�DQ�
HSLV\VWHP�RU�PHWDV\VWHP�WR�WKH�EDVLF�
V\VWHP��7KH�OLNHOLKRRG�RI�ILQGLQJ�VXFK�
D� V\VWHP�VHHPV�PLQLPDO��0RUH�OLNHO\��
WKH�KDQGOLQJ�RI�VSDFH��WKH�KDQGOLQJ�RI�
RQH
V�ERG\��DUH�LQWLPDWHO\�D� SDUW�RI�
RQH
V� EHLQJ�� RQH
V� ODQJXDJH�� RQH
V�
DELOLW\�WR�H[LVW�LQ�D�FRPSOH[�ZRUOG��
$V� LQ�OLQJXLVWLFV��WKH�DVVHUWLRQ�WKDW�

RQH�V\VWHP�LV�EDVLF�RU�PRUH�LPSRUWDQW�
WKDQ�RWKHUV�LV�QHYHU�VXEVWDQWLDWHG�DQG�
UHPDLQV�RQ�WKH�OHYHO�RI��JLYHQV���$V�
LQ�OLQJXLVWLFV��WKH�JUDPPDU�KDV�EHFRPH�
EDVLF��WKH�VWXG\�RI�FRQWH[W�DQG�PHDQ��
LQJ�VXERUGLQDWH��%XW�KRZ� DQG� ZKDW�
RQH�SHUFHLYHV�DW�D�JLYHQ�PRPHQW�PLJKW�
UHIOHFW�D� EDG� MRE�VLWXDWLRQ�DV�ZHOO�DV�
D� SDUWLFXODU�SK\VLRORJLFDO�SURSHQVLW\��
$�PRVW�IUXLWIXO�DSSURDFK�WR�WKH�VWXG\�
RI�SUR[HPLFV�PLJKW�ZHOO� DWWHPSW�WR�
EXLOG�LQ�FRQWH[W�DV�D� YDULDEOH��UDWKHU�
WKDQ�DV�DQ�DIWHUWKRXJKW��
2Q� WKH�RWKHU�KDQG��+DOO
V� OLVW�RI�

DUHDV�WR�EH�LQYHVWLJDWHG�LV�ZHOO�WKRXJKW�
RXW��,I�WKH\�DUH�WDNHQ�VHULRXVO\��LW�LV�
QRW�KDUG� WR� VHH� WKDW�WKH�VWXG\�RI�
SUR[HPLFV�FRXOG� FRQVWLWXWH�D� IRFXV�
DURXQG�ZKLFK�D� JHQHUDO�HWKQRJUDSKLF�
DSSURDFK� FRXOG� EH� FRQVWUXFWHG��2QH�
RI� WKH�IHZ�PLVVLQJ�DUHDV�� DQG� RQH�
ZKLFK�ZRXOG� SUREDEO\�EH� DSSHDOLQJ�
WR�PDQ\�VRFLDO�DQWKURSRORJLVWV��LV�WKH�
H[SOLFLW�UHFRJQLWLRQ�WKDW�WKH�KDQGOLQJ�
RI�VSDFH� LV� LQWLPDWHO\�WLHG�XS� ZLWK�
VRFLDO� VWUXFWXUH�DQG� WKDW�SUR[HPLFV�
PD\�EH� GLUHFWO\�DSSOLFDEOH� IRU�GLV��
FRYHULQJ�WKH�ZRUNLQJV�RI�DQ\�VRFLDO�
RUJDQL]DWLRQ��

$V� WKH� HWKRORJLVW�*OHQ� 0F%ULGH�
SRLQWHG�RXW�LQ�D�WDON�DW�WKH�8QLYHUVLW\�
RI�0LQQHVRWD�WKLV�\HDU��WKH�ZLVH�DQLPDO�
KXVEDQGPDQ�GRHV� QRW�EXLOG� FKLFNHQ�
FRRSV� WR�JLYH�HDFK�DQLPDO�VR� PDQ\�
VTXDUH�IHHW�RI�VSDFH�LQ�RUGHU�WR�NHHS�LW�
FRQWHQW��+H� JLYHV�WKH�FRPPXQLW\�WKH�
VRFLDO�VWUXFWXUH��HQRXJK�VSDFH�WR�EH�
XVHG�DV� WKH�FRPPXQLW\�RUJDQL]HV�LWV�
VSDFH��
&RQFHUQLQJ�WHFKQLTXHV�DQG�PHWKRGV�

RI� REVHUYDWLRQ�DQG� UHFRUGLQJ��PRUH�
VRSKLVWLFDWLRQ�DQG�PRUH�XVDEOH�LQVWUX��
PHQWDWLRQ�QRZ�H[LVWV�WKDQ�+DOO� KDV�
FODLPHG��6HYHUDO�RI�XV� LQ�3LWWVEXUJK�
�&RQGRQ� �������%LUGZKLVWHOO�HW�DO�� LQ�
3KLODGHOSKLD��DQG�QRZ�ZH� LQ�0LQQH��
VRWD� KDYH� ZRUNHG�ZLWK�PRYLHV�IRU�

VHYHUDO�\HDUV��DWWHQGLQJ��DPRQJ�RWKHU�
WKLQJV��WR�VSDWLDO�YDULDEOHV��7KH�SRWHQ��
WLDO�DSSOLFDWLRQ�DQG�XWLOLW\�RI�SRUWDEOH�
YLGHR�WDSLQJ�DUH�FOHDU��,W�RQO\�UHPDLQV�
WR�EULQJ�RQJRLQJ�UHVHDUFK�DQ� WHDFKLQJ�
LQ�WKLV�DUHD�IRUPDOO\�LQWR�JUDGXDWH�
WUDLQLQJ�LQ�DQWKURSRORJ\��D�WDVN�ZKLFK�
LV�GDLO\�EHLQJ�DFFRPSOLVKHG�LQ�VHYHUDO�
RXWO\LQJ�XQLYHUVLWLHV��
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'DOODV��7H[DV��8�6�$����9,O����
7KLV�LV�DQ�H[FHOOHQW�UHYLHZ�DUWLFOH�E\�
WKH�LQYHQWRU��LI�RQH�PD\�XVH�WKH�WHUP��
RI�SUR[HPLFV��7KLV�FXOWXUDO�V\VWHP�RU�
GLPHQVLRQ�LV�VR�REYLRXV��ZKHQ�ZH
UH�
WROG�DERXW�LW��DQG�\HW�UHPDLQV�RXW��
VLGH�WKH�DZDUHQHVV�RI�PRVW�SHRSOH��LQ��
FOXGLQJ�PRVW�DQWKURSRORJLVWV��+DOO
V�
DUWLFOH�VKRXOG�GR�PXFK�LQ�FDOOLQJ�WKH�
DWWHQWLRQ�RI�XV�DOO� WR�WKH�ILHOG�RI�
SUR[HPLFV��
,�GR�QRW�QHFHVVDULO\�WKLQN�WKDW�WKH�

WHUP�SUR[HPLFV�LV�WKH�EHVW�WKHUH�LV�
IRU�WKH�DUHD�RI�LQYHVWLJDWLRQ��0\�RE��
MHFWLRQ�LV�SHUKDSV�EDVHG�RQ�WKH�IHHOLQJ�
WKDW�ZKHUH�WKHUH�LV�DQ��HPLFV��WKHUH�
VKRXOG�DOVR�EH�DQ��HWLFV�EXW�SUR[HWLFV�
ZRXOG�KDUGO\�EH�D�PHOOLIOXRXV�RU�GH��
VLUDEOH�DGGLWLRQ�WR� WKH�YRFDEXODU\��
+RZHYHU��VLQFH�WKH�WHUP�SUR[HPLFV�LV�
EHLQJ�XVHG�E\�WKH�RULJLQDWRU�RI�ZRUN�
LQ�WKH�ILHOG��,�VKRXOG�MXGJH�WKDW�ZH
UH�
VWXFN�ZLWK�LW���6RPH�\HDUV�DJR�VRPH�
OLQJXLVWV�WULHG�WR�JHW�ULG�RI�WKH�WHUP�
OLQJXLVW�DQG� SUHVXPDEO\�OLQJXLVWLFV��
EXW�WKH�ZRUG�KDV�UHPDLQHG�LQ�XVH���
7KH�RQO\�SODFH�ZKHUH�,�ZRXOG�VXJ��

JHVW�VRPH�UHVWDWHPHQW�LV�LQ�WKH�WUHDW��
PHQW�RI�WKH�UHODWLRQVKLS�RI�WKH�VSRNHQ�
ODQJXDJH�WR�SUR[HPLFV��+RFNHWW
V�RULJ��
LQDO�OLVW�RI�WKH��GHVLJQ�IHDWXUHV��RI�
ODQJXDJH�LV�PRVW�YXOQHUDEOH�LQ�LWV�VSH��
FLILFDWLRQ�RI��GXDOLW\���$FWXDOO\��ODQ��
JXDJH�KDV�WULDOLW\�UDWKHU�WKDQ�GXDOLW\��
WKH�VXEVWDQFH��IRUPV��LV�H[SUHVVHG�E\�
WKH�GLDFULWLFV��VRXQGV���DQG�IXQFWLRQV�
DV� PHDQLQJV�VHH�7UDJHU��������� ,�
WKLQN�+DOO� KDV�VRPHZKDW�PLVDSSUH��
KHQGHG�ZKDW�+RFNHWW�PHDQW�E\��GXDO��
LW\���WKH�LQGHSHQGHQW�VWUXFWXULQJ�RI�
WKH�SKRQRORJLFDO�DQG�PRUSKRORJLFDO�

V\VWHPV�FRQVWLWXWLQJ�WZR�WHUPV�RI�P\�
WKUHH�ZD\�DQDO\VLV���,Q�P\�RSLQLRQ��
SUR[HPLFV�GRHV�QRW�LQYROYH�D�VHSDUDWH�
OHYHO�RI�XQLWV�WKDW�FRPELQH�LQWR�VWUXF��
WXUHG�IRUPV��ZKLFK�WKHQ�H[SUHVV�PHDQ��
LQJ��UDWKHU��XQLWV�DQG�IRUPV�WRJHWKHU�
DUH�D�OHYHO��ZLWK�PHDQLQJ�DV�DQRWKHU��
,Q�WKLV�UHVSHFW��SUR[HPLFV�LV��,��WKLQN��
OLNH�NLQHVLFV�RU�OLNH�SDUDODQJXDJH��
7KH�VXJJHVWLRQ�WKDW��GXDOLW\�RI�SDW��

WHUQLQJ��LV��FKDUDFWHULVWLF�RI�DOO�OLIH�����
LV�DQRWKHU�LQVWDQFH�RI�WKH�VDPH�PLV��
DSSUHKHQVLRQ��,� EHOLHYH��IURP�ZKDW�
OLWWOH�,�NQRZ�DERXW��QRW�RI��PROHFXODU�
ELRORJ\��WKDW�51$�DQG�'1$�LQYROYH�
XQLWV�DQG�VWUXFWXUH�DW� RQFH�LQ�WKHLU�
�LQIRUPDWLRQ�FRGH��DQG�WKXV�GR�QRW�
KDYH��GXDOLW\��DV�+RFNHWW�PHDQW�LW��
$VLGH�IURP�WKLV�SRLQW��ZKLFK�QHHGV�
PXFK�PRUH�UHVHDUFK�DQG�DQDO\VLV�EH��
IRUH�EHLQJ�IXOO\�VHWWOHG��,�ZDQW�WR�FRP��
PHQG�WKLV�DUWLFOH�XQUHVHUYHGO\��'DWD�
SHUWDLQLQJ�WR�WKH�UHODWHGQHVV�RI�WKH�
SUR[HPLFV�DQG�WKH�OLQJXLVWLFV�RI�LQ��
GLYLGXDO�FXOWXUHV�UHPDLQ�WR�EH�JDWKHU��
HG��DQG�WKLV�NLQG�RI�UHVHDUFK�VHHPV�WR�
RIIHU�YDVW�SRVVLELOLWLHV�IRU�PDNLQJ�DQ��
WKURSRORJ\�D�WUXO\�XQLILHG��WKRXJK�GL��
YHUVH��GDWD�EDVHG�GLVFLSOLQH��:KHQ�ZH�
KDYH�GRQH�WKH�QHHGHG�EDVLF�UHVHDUFK��
DQG�KDYH�WKH�GDWD�V\VWHPDWLFDOO\�GLV��
SOD\HG��WKHUH�ZLOO�EH�WLPH�HQRXJK��IRU�
WKRVH�LQWHUHVWHG��WR�ORRN�LQWR�KLVWRU\�
RU�RULJLQV��
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1HZ�<RUN��1�<���8�6�$�����9,,����
,�GR�QRW�XQGHUVWDQG�ZK\�+DOO�DYRLGV�
HYHQ�UDLVLQJ�WKH�TXHVWLRQV�RI�ZK\�
WKHUH�VKRXOG�EH�FXOWXUDOO\�VSHFLILF�GLI��
IHUHQFHV�LQ��VSDWLDO�H[SHULHQFH���KRZ�
WKH\�PLJKW�UHODWH�WR�GLIIHUHQW�FRQGL��
WLRQV��DQG�KRZ�WKH\�PLJKW�EH�DIIHFWHG�
ZKHQ�WKH�FRQGLWLRQV�FKDQJH��+H�PLJKW��
IRU�H[DPSOH��KDYH�FRQVLGHUHG�WKH�SRV��
VLELOLW\�WKDW�SRSXODWLRQ�VSHFLILF�YDULD��
WLRQV�LQ�WKH�WROHUDQFH�RI�FURZGLQJ�UH��
ODWH�WR�YDULDWLRQV�LQ�HFRORJLFDO�UH��
TXLUHPHQWV�IRU�SRSXODWLRQ�GLVSHUVLRQ�
LQ�ODQG�XVH��$W�WKH�YHU\�OHDVW��VXFK�
SUREOHPV�PLJKW�KDYH�EHHQ�PHQWLRQHG�LQ�
+DOO
V�OLVW�RI�DUHDV�WR�EH�LQYHVWLJDWHG��

5HSO\�
E\�(':$5'� 7�� +$//�

,�ZDQW�WR�WKDQN�WKRVH�FROOHDJXHV�ZKR�
WRRN�WKH�WURXEOH�WR�UHDG�DQG�FRPPHQW�
RQ�WKLV�EULHI�DQG�QHFHVVDULO\�LQFRPSOHWH�
VXPPDU\�RI�P\�UHFHQW�ZRUN��7KH�RE��
VHUYDWLRQV�ZHUH�KHOSIXO�DQG�UHSUHVHQW�
D�SDUWLFXODU�W\SH�RI�UHFRUG��,W�ZDV�LQ��
WHUHVWLQJ�WR�QRWH�WKH�GHJUHH�WR�ZKLFK�
WKH�LQGLYLGXDO�FRPPHQWV�UHIOHFW�WKH�
LQWHUHVWV��ELDVHV��DQG�WR�VRPH�H[WHQW�WKH�

XPZHOW�RI�WKHLU�DXWKRUV��MXVW�DV�WKH�
RULJLQDO�DUWLFOH�UHIOHFWV�P\�RZQ�SDU��
WLFXODU�ZRUOG�YLHZ��
,Q�WKH�SURFHVV�RI�UHYLHZ�RI�WKHVH�

VWDWHPHQWV�,� ZDV�UHPLQGHG�RI�D� GLV��
WLQFWLRQ�SRSXODUL]HG�E\� 0DUVKDOO�
0F/XKDQ���������������QDPHO\��WKDW�
WKHUH�LV�VXFK�D�WKLQJ�DV�OLQHDU�DQG�QRQ��
OLQHDU�WKLQNLQJ��,Q�JHQHUDO��(QJOLVK�DQG�
UHODWHG�ODQJXDJHV�OHQG�WKHPVHOYHV�WR�
WKH�IRUPHU��6LQFH�LW�LV�GLIILFXOW�WR�LP��
SURYH�RQ�&RQUDG�/RUHQ]
V�VWDWHPHQW�
��������,�DP�TXRWLQJ�LW��

,�DP�DZDUH�WKDW�WKH�WDVN�,�KDYH�VHW�P\VHOI�
PDNHV�H[FHVVLYH�GHPDQGV�XSRQ�P\�SHQ��,W�
LV�DOPRVW�LPSRVVLEOH�WR�SRUWUD\�LQ�ZRUGV�
WKH�IXQFWLRQLQJ�RI�D�V\VWHP�LQ�ZKLFK�HYHU\�
SDUW�LV�UHODWHG�WR�HYHU\�RWKHU�LQ�VXFK�D�ZD\�
WKDW�HDFK�KDV�D� FDXVDO�LQIOXHQFH�RQ� WKH�
RWKHUV��(YHQ�LI�RQH�LV�RQO\�WU\LQJ�WR�H[SODLQ�
D�JDVROLQH�HQJLQH�LW�LV�KDUG�WR�NQRZ�ZKHUH�
WR�EHJLQ��EHFDXVH�WKH�SHUVRQ�WR�ZKRP�RQH�
VHHNV�WR�H[SODLQ�LW�FDQ�RQO\�XQGHUVWDQG�WKH�
QDWXUH�RI�WKH�FUDQNVKDIW�LI�KH�KDV�ILUVW�
JUDVSHG�WKDW�RI�WKH�FRQQHFWLQJ�URGV��WKH�
SLVWRQV��WKH�YDOYHV��WKH�FDPVKDIW��DQG�VR�RQ��

8QOHVV�RQH�XQGHUVWDQGV�WKH�HOHPHQWV�RI�D�
FRPSOHWH�V\VWHP�DV�D� ZKROH��RQH�FDQQRW�
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XQGHUVWDQG�WKHP�DW�DOO��7KH�PRUH�FRPSOH[�
WKH�VWUXFWXUH�RI�D�V\VWHP�LV��WKH�JUHDWHU�WKLV�
GLIILFXOW\�EHFRPHV�DQG� LW� PXVW�EH� VXU��
PRXQWHG�ERWK�LQ�RQH
V�UHVHDUFK�DQG�LQ�RQH
V�
WHDFKLQJ��8QIRUWXQDWHO\��WKH�ZRUNLQJ�VWUXF��
WXUH�RI�WKH�LQVWLQFWLYH�DQG�FXOWXUDOO\�DFTXLU��
HG�SDWWHUQV�RI�EHKDYLRU�ZKLFK�PDNH�XS�WKH�
VRFLDO�OLIH�RI�PDQ�VHHPV�WR�EH�RQH�RI�WKH�
PRVW�FRPSOLFDWHG�V\VWHPV�ZH�NQRZ�RQ�WKLV�
HDUWK��

7KH�SRLQW�LV�WKDW�,�KDYH�GHVFULEHG�WKH�
EDVLF�VWUXFWXUH�RI�D�V\VWHP��LQ�WKH�VHQVH�
WKDW�/RUHQ]�>LELG@�XVHV�WKH�WHUP��IRU�
UHYHDOLQJ�D�UHVWULFWHG��EXW�DSSDUHQWO\�
UHOHYDQW�DVSHFW�RI�EHKDYLRU�WKDW�UH��
PDLQV�UHDVRQDEO\�VWDEOH�EHFDXVH�LW�IXQF��
WLRQV�RXW�RI�DZDUHQHVV��,Q� VR�GRLQJ��
WKHUH�LV�QR�LPSOLFDWLRQ�WKDW�RWKHU�V\V��
WHPV�DUH�QRW�YDOLG�SRLQWV�RI�HQWU\�LQWR�
FXOWXUHV��,Q�IDFW��LW�LV�MXVW�WKH�RSSRVLWH��
,W�LV�DOVR�TXLWH�HYLGHQW�WKDW�GLIIHUHQW�
FXOWXUDO�V\VWHPV��VRFLDO��OLQJXLVWLF��HFR��
QRPLF��WHPSRUDO��DQG�WKH�OLNH��LQWH��
JUDWH��LQ�ZD\V�DV�\HW�LQDGHTXDWHO\�GHV��
FULEHG��LQWR�WKH�ODUJHU�V\VWHP�RI�FXO��
WXUH�DV�D�ZKROH��6RPH�RI�WKH�FRPPHQWV�
UHODWH�WR�WKH�LQWHJUDWLYH�UHODWLRQVKLS�
�EHWZHHQ�V\VWHPV��,� GR�QRW�NQRZ�WKH�
GHJUHH�WR�ZKLFK�WKH�SUR[HPLF��V\VWHP�
LV�DSSOLFDEOH�WR�DOO�FXOWXUHV��,�ZRXOG�

VXVSHFW��KRZHYHU��WKDW�DV�DQWKURSROR��
JLVWV�UHDUHG�LQ�FXOWXUHV�RWKHU�WKDQ�P\�
RZQ�OHDUQ�WR�XVH�WKLV�V\VWHP�WKDW�WKH\�
ZRXOG��LQ�VR�GRLQJ��PRGLI\�WKH�V\VWHP�
DQG�WKDW�WKH�PRGLILFDWLRQV�WKDW�WKH\�
PDNH�ZLOO�WHOO�XV�VRPHWKLQJ�RI�FXOWXUH��
,� KDYH�IRXQG�P\VHOI�LQ�D�SRVLWLRQ�

DQDORJRXV�WR�6KLUOH\�-DFNVRQ
V�ZKHQ�
WKH��/RWWHU\��DSSHDUHG�LQ�WKH�1HZ�
<RUNHU��7KHUH�ZDV�OLWWOH�DJUHHPHQW�DV�
WR�MXVW�ZKDW�LW�ZDV�LQ�0LVV�-DFNVRQ
V�
DUWLFOH�WKDW�HYRNHG�VXFK�VWURQJ�UHDF��
WLRQV�LQ�KHU�UHDGHUV��7KHUH�ZDV�QR�
GRXEW��KRZHYHU��WKDW�VKH�KDG�VWUXFN�D�
QHUYH��,W�LV�WKLV�VRUW�RI�HYHQW�WKDW�LQ��
WHUHVWV�PH��
,�KDYH�ODLG�D�JUHDW�HPSKDVLV�RQ�ZKDW�

SHRSOH�GR��HYHQ�DQWKURSRORJLVWV��DQG�
QRW�VR�PXFK�HPSOKDVLV�RQ�WKH�LGHDV�WKH\�
KDYH�DERXW�WKHLU�VXEMHFW��3HRSOH�ZKR�
LQWHUDFW�DFURVV�FXOWXUDO�OLQHV�DUH�FRQ��
VWDQWO\�DQG� LQDGYHUWHQWO\�WRXFKLQJ�
HDFK�RWKHU
V�VRUH�VSRWV��2IWHQ�WKH\�FDQ��
QRW�EULQJ�WKHPVHOYHV�WR�DGPLW�WKLV��,�
KDYH�IRXQG�WKDW�H[SORUDWLRQV�RI�WKHVH�
VHQVLWLYH�DUHDV�QRW�RQO\�WHOO�PH�VRPH��
WKLQJ�RI�WKH�KLGGHQ�VWUXFWXUH�RI�P\�
RZQ�FXOWXUH�DQG�SURYLGH�D� ZD\�RI�
JHWWLQJ�DW�WKH�GHWDLOV�RI�WKH�VSHFLILF�
HYHQWV�,� DP�VWXG\LQJ��EXW�DOVR�WKH\�

VRPHWLPHV�OHDG�WR�ZD\V�RI�FODULI\LQJ�
ZKDW�6XOOLYDQ��������FDOOHG�SDUDWR[LF�
FRPPXQLFDWLRQ��
0\�SRLQW�LV�WKDW�LQ�RUGHU�WR�XQGHU��

VWDQG�DOO�EXW�WKH�VLPSOHVW�FRPPXQLFD��
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V��NHUQHO��VHQ��
WHQFHV�>����@��RQH�PXVW�EH�VLWXDWLRQ��
DOO\�SURJUDPPHG�LQ�DGYDQFH��7KH�GH��
JUHH�WR�ZKLFK�WZR�RU�PRUH�LPSOLFLW�
SURJUDPV�YDU\�GHWHUPLQHV�WKH�SDUD��
WR[LF�FRQWHQW��FXOWXUDOO\�HQJHQGHUHG�
QRLVH��RI�D�FRPPXQLFDWLRQ��7KH�SDUD��
WR[LF�HOHPHQW�LQFUHDVHV�DV�D�IXQFWLRQ�RI�
ERWK�FRPSOH[LW\��QXPEHU�RI�OHYHOV�DV�LQ�
7UDJHU
V�FRPPHQW�>S�����@�DQG�FXO��
WXUDO�GLVWDQFH��,Q�JHQHUDO��WKHUHIRUH��
,�ZRXOG�VD\�WKDW�WKH�LQGHWHUPLQDF\�
SULQFLSOH�DSSOLHV�WR�WKH�H[DPLQDWLRQ�
RI�FXOWXUDO�HYHQWV�MXVW�DV�LW�GRHV�WR�
WKH�VXE�DWRPLF�ZRUOG��+DOO� �������
WKDW�LV��RQH�FDQ�EH�UDWKHU�VSHFLILF�LQ�
WKH�H[DPLQDWLRQ�RI�DQ\�JLYHQ�OHYHO�
RI� FXOWXUH��EXW�WKDW�VSHFLILFLW\�LV�
JDLQHG�DW�WKH�H[SHQVH�RI�FODULW\�RQ�
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