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)RUPDO�0RGHOV�RI
&RPPRQVHQVH�*HRJUDSKLF�:RUOGV

5HSRUW�RQ�WKH�6SHFLDOLVW�0HHWLQJ�RI�5HVHDUFK�,QLWLDWLYH���

'LVFXVVLRQV�DW�WKH�6SHFLDOLVW�0HHWLQJ
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�� ([HFXWLYH�6XPPDU\
7KLV� UHSRUW� GHVFULEHV� WKH� RXWFRPH� RI� WKH� 6SHFLDOLVW� 0HHWLQJ� RI� WKH� 1DWLRQDO
&HQWHU�IRU�*HRJUDSKLF�,QIRUPDWLRQ�DQG�$QDO\VLV��1&*,$��5HVHDUFK�,QLWLDWLYH���
RQ� ´)RUPDO� 0RGHOV� RI� &RPPRQVHQVH� *HRJUDSKLF� :RUOGV�µ� 7KH� PHHWLQJ� ZDV
KHOG�LQ�6DQ�0DUFRV��7;�RQ�2FWREHU������1RYHPEHU��������

5HVHDUFK�,QLWLDWLYH����LV�FRQFHUQHG�ZLWK�WKH�GHYHORSPHQW�RI�IRUPDO�PRGHOV�RI
FRPPRQVHQVH�JHRJUDSKLF�ZRUOGV��'LVFXVVLRQV�DW�WKH�6SHFLDOLVW�0HHWLQJ�IRFXVHG
RQ� WKH� FRPPRQVHQVH� RU� QDLYH� JHRJUDSKLF� UHDVRQLQJ� WKDW� SHRSOH� SHUIRUP� DQG
ZKRVH� RXWFRPH� PDNHV� LQWXLWLYH� VHQVH� WR� PRVW� SHRSOH�� 7KH� 6SHFLDOLVW� 0HHWLQJ
EURXJKW� WRJHWKHU� VSHFLDOLVWV� IURP� JHRJUDSKLF� LQIRUPDWLRQ� VFLHQFH�� DUWLILFLDO
LQWHOOLJHQFH�� FRPSXWHU� VFLHQFH�� JHRJUDSK\�� GHYHORSPHQWDO� SV\FKRORJ\�� DQG
EHKDYLRUDO�VFLHQFH�WR�IRVWHU�GLVFXVVLRQV� OHDGLQJ�WRZDUGV�D�EHWWHU�XQGHUVWDQGLQJ
RI�WKH�QDWXUH�RI�QDLYH�JHRJUDSKLF�UHDVRQLQJ�DQG�KRZ�EHWWHU�WR�LQFRUSRUDWH�QDLYH
JHRJUDSKLF� NQRZOHGJH� DQG� UHDVRQLQJ� LQWR� JHRJUDSKLF� LQIRUPDWLRQ� V\VWHPV
�*,6V��

7KLV� 5HVHDUFK� ,QLWLDWLYH� LV� UHODWHG� WR� SUHYLRXV� UHVHDUFK� DFWLYLWLHV� RI� WKH
1&*,$�� HVSHFLDOO\�� ´/DQJXDJHV� RI� 6SDWLDO� 5HODWLRQVµ� �5HVHDUFK� ,QLWLDWLYH� ��
�0DUN� HW� DO�� ������0DUN� DQG� )UDQN� ������ �µ6SDWLR�7HPSRUDO� 5HDVRQLQJ� LQ�*,6µ
�5HVHDUFK�,QLWLDWLYH������(JHQKRIHU�DQG�*ROOHGJH���������DQG�´8VHU�,QWHUIDFHV�IRU
*,6µ��5HVHDUFK�,QLWLDWLYH������0DUN�DQG�)UDQN���������7KH�5HVHDUFK�,QLWLDWLYH�RQ
&RPPRQVHQVH�*HRJUDSKLF�:RUOGV�GLIIHUV� IURP� WKHVH�HDUOLHU� ,QLWLDWLYHV� LQ�KDYLQJ�D
PXFK�VWURQJHU�HPSKDVLV�RQ�SULQFLSOHV�IURP�$UWLILFLDO�,QWHOOLJHQFH�

7KH�5HSRUW�RQ�WKH�6SHFLDOLVW�0HHWLQJ�VHUYHV�WR�GRFXPHQW�WKH�GLVFXVVLRQV�KHOG
GXULQJ� WKH� PHHWLQJ� DQG�� PRVW� LPSRUWDQWO\�� GHOLYHUV� D� VHW� RI� UHVHDUFKDEOH
TXHVWLRQV� WKDW� IRUPV� WKH� EDVLV� IRU� IXWXUH� UHVHDUFK� LQ� WKLV� DUHD�� 3DUWLFLSDQWV
FROOHFWHG�FORVH� WR����TXHVWLRQV�ZRUWK\�RI� IXUWKHU� FRQVLGHUDWLRQ�DQG�UHVHDUFK�RQ
WRSLFV� UHODWLQJ� WR� WKH� IXQGDPHQWDOV� RI� 1DLYH� *HRJUDSK\�� GHYHORSPHQWDO
LQIOXHQFHV�RQ�1DLYH�*HRJUDSK\��DQG�WKH�LPSDFW�RI�1DLYH�*HRJUDSK\�RQ�*,6�



LY

�� $FNQRZOHGJPHQWV
'HYHORSPHQW� RI� WKH� LGHDV� OHDGLQJ� XS� WR� WKH� PHHWLQJ� EHQHILWHG� JUHDWO\� IURP
GLVFXVVLRQV�ZLWK�*HRII�(GZDUGV��$QGUHZ�)UDQN��3DW�+D\HV��'DQ�0RQWHOOR��DQG
%DUU\� 6PLWK�� 7KH� PHHWLQJ� ZDV� VXSSRUWHG� E\� WKH� 1&*,$·V� JUDQW� IURP� WKH
1DWLRQDO�6FLHQFH�)RXQGDWLRQ��JUDQW�QXPEHU�6%(����������7KH�(XURSHDQ�6FLHQFH
)RXQGDWLRQ·V� *,6'$7$� 3URMHFW� DQG� WKH� (XURSHDQ� 8QLRQ·V� 63$&(1(7� JURXS
ZHUH� FR�VSRQVRUV� IRU� (XURSHDQ� SDUWLFLSDQWV�� 'U�� )�� %HQMDPLQ� =KDQ� IURP� WKH
'HSDUWPHQW� RI� *HRJUDSK\� DQG� 5HJLRQDO� 3ODQQLQJ�� 6RXWKZHVW� 7H[DV� 6WDWH
8QLYHUVLW\� �6:768��PDGH�PRVW�RI� WKH� ORFDO� DUUDQJHPHQWV� IRU� WKH�PHHWLQJ��'U�
/DZUHQFH�(VWDYLOOH��&KDLU�RI�WKH�6:768�'HSDUWPHQW�RI�*HRJUDSK\�DQG�5HJLRQDO
3ODQQLQJ�� DOVR� SURYLGHG� VXSSRUW� IRU� WKH�PHHWLQJ�� 6RPH� 6:768� VWXGHQWV�ZHUH
HVSHFLDOO\� KHOSIXO�� GULYLQJ� VKXWWOH� YDQV� EHWZHHQ� 6DQ� $QWRQLR� DLUSRUW� DQG� 6DQ
0DUFRV�� DQG� EHWZHHQ� WKH� KRWHO� DQG� WKH� FDPSXV�� 7KH� IDFLOLWLHV� LQ� WKH� OLEUDU\� DW
6:768� FRQWULEXWHG� VXEVWDQWLDOO\� WR� WKH� DPELDQFH� DQG� SURGXFWLYLW\� RI� WKH
PHHWLQJ�� .DWKOHHQ�+RUQVE\�� 6WHYHQ� 3DUNDQVN\��0DUWLQ� 5DXEDO�� 7UXG\� 6XFKDQ�
DQG�/HR�=DLEHUW� DFWHG� DV� UDSSRUWHXUV� DQG� DVVLVWDQWV� GXULQJ� WKH�ZRUNVKRS�� 3DW
6K\KDOOD�� 'LDQH� +ROIHOQHU�� DQG� 'DZQ� %HFNHU� RI� WKH� 1&*,$� RIILFH� LQ� %XIIDOR
DVVLVWHG�ZLWK� DUUDQJHPHQWV� DQG� H[SHQVH� UHLPEXUVHPHQWV� IRU� WKH�PHHWLQJ�� 7KH
KHOS�RI�DOO�RI�WKHVH�SHRSOH�DQG�RUJDQL]DWLRQV�LV�JUDWHIXOO\�DFNQRZOHGJHG�
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�� ,QWURGXFWLRQ
(DUO\� LQ� ������ WKH� 1DWLRQDO� &HQWHU� IRU� *HRJUDSKLF� ,QIRUPDWLRQ� DQG� $QDO\VLV
IRUPDOO\� DSSURYHG� D� QHZ� UHVHDUFK� LQLWLDWLYH� HQWLWOHG� ´)RUPDO� 0RGHOV� RI
&RPPRQVHQVH� *HRJUDSKLF�:RUOGV�µ� 7KLV� EHFDPH� 5HVHDUFK� ,QLWLDWLYH� ��� RI� WKH
1&*,$��ZLWK�'DYLG�0DUN��1&*,$�%XIIDOR��DQG�0D[�(JHQKRIHU��1&*,$�0DLQH�
DV� WKH� ,QLWLDWLYH� FR�/HDGHUV�� :H� SURSRVH� WKDW� IRUPDO� PRGHOV� RI� FRPPRQVHQVH
JHRJUDSK\�� DOVR� NQRZQ� DV�1DLYH� *HRJUDSK\� �(JHQKRIHU� DQG�0DUN� ������ �� DUH� D
QHFHVVDU\� SUHUHTXLVLWH� WR� WKH� GHYHORSPHQW� RI� JHRJUDSKLF� LQIRUPDWLRQ� V\VWHPV
WKDW�DUH� WUXO\� LQWXLWLYH�DQG�HDV\� WR�XVH��7KH�REMHFWLYHV�RI� WKH� UHVHDUFK� LQLWLDWLYH
ZHUH�VWDWHG�DV�

� ,GHQWLI\�EDVLF�HOHPHQWV�RI�FRPPRQVHQVH�FRQFHSWXDOL]DWLRQV�RI�JHRJUDSKLF
VSDFH��HQWLWLHV��DQG�SURFHVVHV��DQG�GHYHORS�DQ�LQWHJUDWLQJ�IUDPHZRUN�

� ,QYHVWLJDWH� *,6� XVHUV·� UHDFWLRQV� WR� LQWXLWLYH� JHRJUDSKLF� LQIHUHQFHV� DQG
FRPSDUH� WKH� LQIHUHQFHV� ZLWK� WKH� UHVXOWV� REWDLQHG� ZLWK� FXUUHQW� *,6
WHFKQRORJ\�

1DLYH�*HRJUDSK\� LV�VHHQ�DV� WKH�ERG\�RI�NQRZOHGJH� WKDW�SHRSOH�KDYH�DERXW
WKH� VXUURXQGLQJ� JHRJUDSKLF� ZRUOG� �(JHQKRIHU� DQG� 0DUN� ������ �� 0RUH
VSHFLILFDOO\�� WKH� FRUH� FRQFHSWV� IRU� LQWXLWLYH� *,6� ZLOO� EH� WKRVH� WKDW� PDNH� XS� D
SULPDU\� WKHRU\� RI� JHRJUDSKLF� VSDFH�� HQWLWLHV�� DQG� SURFHVVHV�� 3ULPDU\� WKHRU\
�+RUWRQ�������FRYHUV�NQRZOHGJH�IRU�ZKLFK�FRPPRQVHQVH�QRWLRQV�DQG�VFLHQWLILF
WKHRULHV� FRUUHVSRQG�� DQG� IXUWKHUPRUH�� WKHVH� QRWLRQV� VKRXOG� EH�� LI� QRW� FXOWXUDO
XQLYHUVDOV��DW�OHDVW�ZLGH�VSUHDG�DFURVV�PDQ\�FXOWXUHV�

)RUPDO�PRGHOV� RI� WKH� HQWLWLHV�� UHODWLRQV�� DQG�SURFHVVHV� WR� EH� UHSUHVHQWHG� LQ
WKH�SURJUDP�PXVW� EH� GHYHORSHG� VR� WKDW� VRIWZDUH� WKDW� EHKDYH� FRQVLVWHQWO\� DQG
FRUUHFWO\� FDQ� EH� ZULWWHQ�� :KHQ� FRPSXWHU� SURJUDPV� DUH� GHYHORSHG� ZLWKRXW
H[SOLFLW�DQG�FDUHIXO�IRUPDO�PRGHO�GHYHORSPHQW��FRQVLVWHQW�SURJUDP�H[HFXWLRQ�LV
XQOLNHO\��$OWKRXJK�PDQ\�FRPSXWHU�SURJUDPV�KDYH�RI�FRXUVH�EHHQ�ZULWWHQ�EDVHG
RQ� DG� KRF� SULQFLSOHV�� WKHVH� DUH� YHU\� OLNHO\� WR� SUHVHQW� SUREOHPV�� LI� QRW� LQLWLDOO\�
WKHQ�ZKHQ�WKH\�QHHG�WR�EH�XSGDWHG��H[SDQGHG��RU�H[WHQGHG�WR�QHZ�VLWXDWLRQV�

)RUPDO� PRGHOV� RI� FRPPRQVHQVH� NQRZOHGJH� KDYH� EHHQ� H[DPLQHG� E\
SKLORVRSKHUV� �6PLWK� ������ 6PLWK� ������ �� DQG� FRPPRQVHQVH� SK\VLFV�� RU� QDLYH
SK\VLFV�� KDV� EHHQ� DQ� LPSRUWDQW� WRSLF� LQ� DUWLILFLDO� LQWHOOLJHQFH� IRU� VRPH� WLPH
�+D\HV�������+D\HV�����E��+D\HV�����D���

'HOLYHU\� RI� VRSKLVWLFDWHG� WHFKQRORJ\� WR� WKH� JHQHUDO� SXEOLF� LV� EHFRPLQJ� D
UHDOLW\� WKURXJK� LQWHUDFWLYH� FDEOH� WHOHYLVLRQ�� ,QWHUQHW� DFFHVV�� DQG� &'�EDVHG
VRIWZDUH�IRU�KRPH�FRPSXWHUV��6RIWZDUH�ZLWK�*,6�IXQFWLRQDOLW\�WKDW�FDQ�EH�XVHG
JLYHQ� RQO\� FRPPRQVHQVH� NQRZOHGJH� RI� JHRJUDSK\� ZRXOG� EH� YHU\� KHOSIXO� LQ
GHOLYHULQJ� VSDWLDO� LQIRUPDWLRQ� WR� WKH� SXEOLF�� )RUPDOL]DWLRQV� RI� FRPPRQVHQVH
JHRJUDSKLF�FRQFHSWV�DUH�QHFHVVDU\�XQGHUSLQQLQJV�IRU�WKH�GHVLJQ�RI�*,6V�WKDW�FDQ
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EH�XVHG�ZLWK�OLWWOH�RU�QR�WUDLQLQJ�E\�QHZ�XVHU�FRPPXQLWLHV�VXFK�VFLHQWLVWV��RU�WKH
JHQHUDO�SXEOLF�

,Q�RUGHU�WR�DGYDQFH�UHVHDUFK�RQ�WKLV�LPSRUWDQW�WRSLF��WKH�1&*,$�RUJDQL]HG�D
��GD\�6SHFLDOLVW�0HHWLQJ�� D�ZRUNVKRS� LQWHQGHG� WR� UHILQH� WKH� WRSLF� DQG� LGHQWLI\
UHVHDUFKDEOH�TXHVWLRQV��$�&DOO� IRU�3DUWLFLSDQWV�ZDV�SUHSDUHG� LQ�$SULO� �����DQG
GLVWULEXWHG� E\� HOHFWURQLF� PHDQV�� DV� ZHOO� DV� SXEOLVKHG� LQ� QHZVOHWWHUV� RI
JHRJUDSKLF� DQG� SV\FKRORJLFDO� VRFLHWLHV�� $Q� LQWHUQDWLRQDO� 6WHHULQJ� &RPPLWWHH
DVVLVWHG� WKH� ,QLWLDWLYH� OHDGHUV� LQ� VHOHFWLQJ� SDUWLFLSDQWV� DQG� GHYHORSLQJ� WKH
SURJUDP� IRU� WKH� PHHWLQJ�� 7KHVH� ZHUH�� 5RJHU� 'RZQV� �3HQQV\OYDQLD� 6WDWH
8QLYHUVLW\��� $QGUHZ� )UDQN� �7HFKQLFDO� 8QLYHUVLW\� RI� 9LHQQD�� $XVWULD��� -DQLFH
*ODVJRZ� �4XHHQV� 8QLYHUVLW\�� &DQDGD��� 3DWULFN� +D\HV� �8QLYHUVLW\� RI� :HVWHUQ
)ORULGD��� 'DQLHO� 0RQWHOOR� �8&� 6DQWD� %DUEDUD��� %DUU\� 6PLWK� �8QLYHUVLW\� DW
%XIIDOR���DQG�%DUEDUD�7YHUVN\��6WDQIRUG�8QLYHUVLW\��

6RPH� ��� SHRSOH� VXEPLWWHG� SURSRVDOV� WR� SDUWLFLSDWH� LQ� WKH� PHHWLQJ�� HDFK
SURSRVDO� ZDV� UHYLHZHG� E\� VHYHQ� RI� WKH� QLQH� 6WHHULQJ� &RPPLWWHH� PHPEHUV
�LQFOXGLQJ� WKH� FR�/HDGHUV�� DQG�PHDQ� VXPPDU\� UDWLQJV� ZHUH� D� PDMRU� JXLGH� WR
GHFLVLRQV� RQ� ZKRP� WR� LQYLWH�� 2I� WKH� ´DW� ODUJHµ� DSSOLFDWLRQV�� ��� SHRSOH� ZHUH
LQYLWHG� WR� DWWHQG� WKH� PHHWLQJ�� 2WKHU� SDUWLFLSDQWV� LQFOXGHG� WKH� 6WHHULQJ
&RPPLWWHH�PHPEHUV��DQG�IRXU�LQYLWHG�JXHVWV�

7KH� UHPDLQGHU� RI� WKLV� UHSRUW� UHYLHZV� WKH� FRQWHQW� RI� WKH� PHHWLQJ� LQ
FKURQRORJLFDO�RUGHU��,W�LV�KRSHG�WKDW�UHDGHUV�RI�WKLV�UHSRUW�ZLOO�JHW�D�IHHO�IRU�WKH
GLVFXVVLRQV� DQG� ILQGLQJV� RI� WKH� PHHWLQJ�� 0RUH� GHWDLOV� DQG� XSGDWHV� DERXW� WKLV
LQLWLDWLYH·V� DFWLYLWLHV� PD\� EH� IRXQG� WKURXJK� LWV� :HE� SDJH� DW
KWWS���ZZZ�JHRJ�EXIIDOR�HGX�QFJLD�L����

�� :HOFRPH�DQG�6HOI�,QWURGXFWLRQV�E\�3DUWLFLSDQWV
'DYLG�0DUN�DQG�0D[�(JHQKRIHU�RSHQHG� WKH� 6SHFLDOLVW�0HHWLQJ� DQG�ZHOFRPHG
UHVHDUFKHUV�IURP�VHYHQ�FRXQWULHV�DQG�WZHOYH�86�VWDWHV��/DZUHQFH�(VWDYLOOH��FKDLU
RI� WKH�'HSDUWPHQW�RI�*HRJUDSK\�DW�6:768��DOVR�JDYH�D�ZDUP�ZHOFRPH� WR� WKH
JURXS��7KH�ZRUNVKRS�EHJDQ�ZLWK�D�VHVVLRQ�LQ�ZKLFK�WKH�JRDOV�RI�WKH�PHHWLQJ�DQG
WKH�SDUWLFLSDQWV�ZHUH�LQWURGXFHG��$IWHU�WKH�LQWURGXFWLRQV��'DYLG�0DUN�DQG�0D[
(JHQKRIHU� WDONHG�DERXW� WKH�KLVWRU\�RI�1&*,$�6SHFLDOLVW�0HHWLQJV�DQG�UHVHDUFK
LQLWLDWLYHV��5HVHDUFK� LQLWLDWLYHV� IRFXV�RQ� VSHFLDO� WRSLFV� DQG� LQFOXGH�SHRSOH� IURP
WKH�DFDGHPLF�UHVHDUFK�FRPPXQLW\��YHQGRUV��DQG�JRYHUQPHQW�DJHQFLHV��7KH�PDLQ
JRDO�LV�WKH�LGHQWLILFDWLRQ�RI�D�UHVHDUFK�DJHQGD�IRU�WKH�WRSLF�

7KLV� ,QLWLDWLYH� ZLOO� IRFXV� RQ� WKH� FRJQLWLYH� DVSHFWV� RI� JHRJUDSKLF� VSDFH� DQG
FRPSXWDWLRQDO�PHWKRGV�DQG�PRGHOV�RI�JHRJUDSKLF�FRQFHSWV�DV�ZHOO�DV�WKH�GHVLJQ
RI� V\VWHPV� WKDW� LQWHJUDWH� WKH� LGHDV� RI� 1DLYH� *HRJUDSK\�� 2QH� SURGXFW� RI� WKH
PHHWLQJ� LV� WKLV� WHFKQLFDO� UHSRUW�� ZKLFK� VXPPDUL]HV� GLVFXVVLRQV� DQG� SXWV� WKH
HVWDEOLVKHG�UHVHDUFK�DJHQGD�LQWR�SULQW��$QRWKHU�RXWFRPH�RI�WKLV�PHHWLQJ�LV�VKRUW
WHUP�DQG�ORQJ�WHUP�UHVHDUFK�JRDOV� LQ� WKH� IRUP�RI� UHVHDUFKDEOH�TXHVWLRQV��7KHVH
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VKRXOG�EH�VSHFLILF��KDYLQJ�WKH�JUDQXODULW\�RI�D�0DVWHU·V�RU�3K�'��WKHVLV��WKHUHIRUH�
DOVR� IXQFWLRQLQJ� DV� D� UHVRXUFH� IRU� WKH� VWXGHQW� DQG� DGYLVRU� FRPPXQLW\�� 7KH
RXWFRPH�RI�WKH�PHHWLQJ�VKRXOG�VWLPXODWH�UHVHDUFK�LQ�1DLYH�*HRJUDSK\�WKURXJK
IXWXUH�PHHWLQJV��SXEOLFDWLRQ�RI�SDSHUV��DQG�GLVVHPLQDWLRQ�RI�UHVHDUFK�UHVXOWV�

'DYLG� 0DUN� VSRNH� EULHIO\� DERXW� WKH� KLVWRU\� RI� 1&*,$� UHVHDUFK� RQ� DUHDV
UHODWHG�WR�1DLYH�*HRJUDSK\��$�PHHWLQJ�ZDV�KHOG�LQ�%XIIDOR�LQ������RQ�FRJQLWLYH
DQG� OLQJXLVWLF� DVSHFWV� RI� JHRJUDSKLF� VSDFH�� � 7KLV�ZDV� IROORZHG� E\� WKH�1&*,$
,QLWLDWLYH� �� 6SHFLDOLVW�0HHWLQJ� LQ� 6DQWD� %DUEDUD� LQ� ������ � ,Q� ������ WKHUH� ZDV� D
PHHWLQJ�RQ�&RJQLWLYH�DQG�/LQJXLVWLF�$VSHFWV�RI�*HRJUDSKLF�6SDFH�LQ�/DV�1DYDV
GHO�0DUTXpV��6SDLQ���ZKLFK�UHVXOWHG�LQ�D�ERRN�SXEOLVKHG�E\�.OXZHU��0DUN�DQG
)UDQN� ������ �� 7KH� &26,7� �&RQIHUHQFH� RQ� 6SDWLDO� ,QIRUPDWLRQ� 7KHRU\�
FRQIHUHQFHV��KHOG�ELDQQXDOO\��)UDQN�DQG�&DPSDUL�������)UDQN�DQG�.XKQ������� �
DUH�DQRWKHU�LPSRUWDQW�DFWLYLW\�WKDW�FRQWULEXWHV�WR�WKH�GHYHORSPHQW�RI� WKLV�ERG\
RI�ZRUN�

�� &RPPRQ�6HQVH�6SDWLDO�5HDVRQLQJ
7R�SXW� WKH� WRSLF� RI� WKH�ZRUNVKRS� LQ� WKH� FRQWH[W� RI� VRPH� RI� WKH� UHVHDUFK� DUHDV
IURP� ZKLFK� ZH� KRSH� WR� GUDZ� WKHRULHV� DQG� FRQFHSWV�� WKH� ILUVW� VHVVLRQ� RI� WKH
ZRUNVKRS�ZDV�D�SDQHO�RQ�WKUHH�SHUVSHFWLYHV�RI�FRPPRQ�VHQVH��6XEVHTXHQWO\��D
SOHQDU\�JURXS�GLVFXVVLRQ�DWWHPSWHG�WR�GLVFXVV�WKH�GLIIHUHQW�YLHZV�DQG�OLQN�WKHP
WR�WKH�,QLWLDWLYH·V�DJHQGD�

��� %HQ�.XLSHUV·�3HUVSHFWLYH

%HQ�.XLSHUV�JDYH�D�SUHVHQWDWLRQ�RQ�FRPPRQVHQVH�NQRZOHGJH�DQG�LWV�LPSRUWDQFH
LQ� $UWLILFLDO� ,QWHOOLJHQFH� �$,��� &RPPRQVHQVH� NQRZOHGJH� SURYLGHV� WKH
EDFNJURXQG� IRU� DOO� RWKHU� NQRZOHGJH�� LW� LV� ´P\VWHULRXVO\� UREXVW� WR� HUURUV� DQG
IDLOXUHV�µ� LQWHJUDWHV� LQFRPSOHWH� NQRZOHGJH�� DQG� XVHV� VLPSOH� PRGHOV�
)XUWKHUPRUH�� OLQJXLVWLF� PHWDSKRUV� DSSHDU� WR� EH� JURXQGHG� LQ� FRPPRQVHQVH
NQRZOHGJH�

.XLSHUV� H[SODLQHG� WKH�GLIIHUHQW� UHVHDUFK� VWUDWHJLHV� IROORZHG� LQ� HDUOLHU�ZRUN
E\�0F&DUWK\��/HQDW��DQG�+D\HV��+H�ZHQW�RQ�WR�GHVFULEH�ZK\�VSDWLDO�NQRZOHGJH
LV�D�FULWLFDO�SUREOHP�IRU�$,��7KHUH�LV�DQ�LPSRUWDQW�JDS�EHWZHHQ�FRQWLQXRXV�UHDOLW\
�VSDFH��WLPH��DQG�WKH�GLVFUHWH�V\PEROLF�PRGHOV�WKDW�DUH�XVHG�LQ�$,��2QH�TXHVWLRQ
LV� KRZ� V\PEROV� DUH� JURXQGHG� LQ� H[SHULHQFH�� WKDW� LV�� VHQVRUL�PRWRU� LQWHUDFWLRQ
ZLWK� WKH�ZRUOG�� .XLSHUV� DOVR� REVHUYHG� WKDW� WKH� FRJQLWLYH�PDS� LV� DQ� HVSHFLDOO\
DFFHVVLEOH� IHDWXUH� RI� KXPDQ� FRJQLWLRQ�� DQG� LV� WKXV� HDVLHU� WR� VWXG\� WKDQ� RWKHU
FRJQLWLYH�SURFHVVHV��'LIIHUHQW�SHRSOH�KDYH�GLIIHUHQW�FRJQLWLYH�PDSV��ZKLFK�UDLVHV
WKH�DGGLWLRQDO�LPSRUWDQW�TXHVWLRQ�KRZ�FRPPXQLFDWLRQ�FDQ�WDNLQJ�SODFH�

7KHUH�DUH�IDPLOLDU�VWDWHV�RI�SDUWLDO�NQRZOHGJH�RI�VSDFH�
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� SHRSOH�FDQ�NQRZ�D�FHUWDLQ�URXWH�ZHOO�HQRXJK�WR�IROORZ�LW� LQ�WKH�SK\VLFDO
HQYLURQPHQW��EXW�QRW�EH�DEOH�WR�GHVFULEH�LW�

� SHRSOH�FDQ�NQRZ�D�URXWH�ZHOO�HQRXJK�WR�IROORZ�LW�LQ�RQH�GLUHFWLRQ��EXW�QRW
EH�DEOH�WR�IROORZ�LW�LQ�WKH�RWKHU��DQG

� SHRSOH�FDQ�KDYH�GLIILFXOW\�VROYLQJ�URXWH�ILQGLQJ�SUREOHPV�

.XLSHUV·�PDLQ�DUHD�RI�UHVHDUFK�KDV�IRFXVHG�RQ�H[SORUDWLRQ�E\�URERWV�PRYLQJ
WKURXJK�D� ODUJH�VFDOH�VSDWLDO�HQYLURQPHQW�� ,Q�KLV�H[SHULPHQWV�� VLPXODWHG�URERWV
KDYH����UDQJH�VHQVRUV�DQG�VHOHFW�DSSURSULDWH�UHDFWLYH�FRQWUROOHUV�ZKLOH�PRYLQJ
DURXQG��H�J���IROORZLQJ�WKH�OHIW�ZDOO���:KHQ�D�TXDOLWDWLYH�FKDQJH�VLJQDOV�WKH�HQG
RI� D� WUDMHFWRU\�IROORZLQJ� FRQWURO� ODZ�� WKH� URERW� DQDO\]HV� LWV� LPPHGLDWH
QHLJKERUKRRG� DQG� VHOHFWV� DQ� DSSURSULDWH� KLOO�FOLPELQJ� FRQWURO� ODZ�� 7KH� ORFDO
PD[LPXP�RI� WKH� KLOO�FOLPELQJ� FRQWURO� ODZ� LV� GHILQHG� DV� D� GLVWLQFWLYH� SODFH�� %\
FUHDWLQJ� DQ� LVRODWHG� VHW� RI� GLVWLQFWLYH� SODFHV� OLQNHG� E\� WUDMHFWRU\�IROORZLQJ� DQG
KLOO�FOLPELQJ�FRQWURO�ODZV��WKH�URERW�DEVWUDFWV�WKH�FRQWLQXRXV�ZRUOG�RI�WKH�URERW
WR� WKH�GLVFUHWH�ZRUOG� RI� D� WRSRORJLFDO�PDS��$�JHRPHWULF�PDS�� LQ� WKH� IRUP�RI� D
SDWFKZRUN�RI�ORFDOL]HG�IUDPHV�RI�UHIHUHQFH��FDQ�EH�EXLOW�DV�D�VHW�RI�DQQRWDWLRQV�RQ
WKH�WRSRORJLFDO�PDS�

2Q� WKH� EDVLV� RI� WKLV� ZRUN�� .XLSHUV� GHVFULEHG� D� VSDWLDO� VHPDQWLF� KLHUDUFK\
�66+��FRQVLVWLQJ�RI�PXOWLSOH�UHSUHVHQWDWLRQV��+H�LGHQWLILHG�IRXU�GLIIHUHQW�OHYHOV�RI
UHSUHVHQWDWLRQ�

�� FRQWURO��VHOHFW�FRQWURO�ODZV�OHDGLQJ�WR�GLVWLQFWLYH�VWDWHV�

�� FDXVDO�� DVVRFLDWH� GLVFUHWH� YLHZV� IRU� GLVWLQFW� VWDWHV� ZLWK� DFWLRQV� OLQNLQJ
WKHP��9�$�9��

�� WRSRORJLFDO�� DJJUHJDWH� YLHZV� LQWR� SODFHV�� SDWKV�� UHJLRQV�� UHODWHG� E\
FRQQHFWLYLW\��RUGHU��DQG�FRQWDLQPHQW��DQG

�� PHWULF�� DQQRWDWH� SODFHV�� SDWKV�� DQG� UHJLRQV� ZLWK� IUDPHV� RI� UHIHUHQFH�
GLVWDQFHV��GLUHFWLRQV��VKDSHV��DQG�RFFXSDQF\�PRGHOV�

7KH� ILUVW� WZR� DUH� HJRFHQWULF�� ZKLOH� WKH� ODVW� WZR� DUH� ZRUOG�EDVHG�� 2QO\� WKH
FDXVDO� DQG� WRSRORJLFDO� DUH� V\PEROLF� UHSUHVHQWDWLRQV�� WKH� FRQWURO� DQG� PHWULFDO
OHYHOV�DUH�FRQWLQXRXV�

66+�OHYHOV�

HJRFHQWULF � FRQWURO��VHOHFW�FRQWURO
ODZV�

FRQWLQXRXV

HJRFHQWULF � FDXVDO��9��$��9·� GLVFUHWH

H[WHUQDO�UHDO�VSDFH � WRSRORJLFDO GLVFUHWH��SODFHV�DQG�SDWKV
LQIHUUHG�WR�H[SODLQ�WKH
YLHZV
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H[WHUQDO�UHDO�VSDFH � PHWULF FRQWLQXRXV

.XLSHUV�FODLPHG�WKDW�KLV�66+�PRGHO�´FDUYHV�VSDWLDO�NQRZOHGJH�DW�WKH�QDWXUDO
MRLQWV�µ�,W�LV�D�ELJ�WKHRU\�RI�PXOWLSOH�UHSUHVHQWDWLRQV�DQG�LV��WKHUHIRUH��GLIILFXOW�WR
WHVW�� 2QH� SRVVLEOH� WHVW� LV� WKDW� IRU� DGHTXDF\�� .XLSHUV� DUJXHG� WKDW� VLQJOH�
UHSUHVHQWDWLRQ�WKHRULHV�DUH�HDV\�WR�UHIXWH�VLQFH�HDVLO\�REVHUYDEOH�VWDWHV�RI�SDUWLDO
NQRZOHGJH�GHPRQVWUDWH�WKDW�SHRSOH�DUH�DFWXDOO\�XVLQJ�PXOWLSOH�UHSUHVHQWDWLRQV�

:KDW�DUH�WKH�EHQHILWV"

� 8QGHUVWDQGLQJ�WKH�QDWXUH�RI�PXOWLSOH�UHSUHVHQWDWLRQV�

� �66+�LV�UREXVW�DQG�GHJUDGHV�JUDFHIXOO\�

� 66+�FODULILHV�WDUJHWV�RI�FRPPXQLFDWLRQ�

.XLSHUV�DOVR�RIIHUHG�VRPH�VSHFXODWLRQV�

� 7KHUH�DUH�QHXUDO�VWUXFWXUHV�WKDW�FRUUHVSRQG�WR�WKLV�KLHUDUFK\�

� ,QVHFWV� VHHP� WR� KDYH� WKH� 66+� FRQWURO� DQG� PHWULF� OHYHOV�� ZLWKRXW
LQWHUPHGLDWH�V\PEROLF�OHYHOV��KLJKHU�PDPPDOV�KDYH�DQ�LQFUHDVHG�UROH�IRU
FDXVDO� DQG� WRSRORJLFDO� OHYHOV�� DQG� SHUKDSV� D� GHFUHDVLQJ� UROH� IRU� PHWULF
NQRZOHGJH�

� 7KH� 66+� OHYHOV� �FRQWURO�� FDXVDO�� WRSRORJLFDO�� PHWULF�� ZLOO� JHQHUDOL]H� WR
VSDWLDO�NQRZOHGJH�DQG�WR�RWKHU�W\SHV�RI�FRPPRQVHQVH�NQRZOHGJH�

'LVFXVVLRQ

)ROORZLQJ� WKH� SUHVHQWDWLRQ� WKHUH�ZDV� D� GLVFXVVLRQ� E\� SDUWLFLSDQWV� RQ� KXPDQV·
DELOLW\� WR� SURFHVV� RUGLQDO� LQIRUPDWLRQ�� 'LVFXVVLRQ� ZDV� DOVR� KHOG� RQ� KRZ
LPSRUWDQW� LW� LV� WKDW� WKH� GLVWLQFWLRQV� SUHGLFWHG� E\� WKH� WKHRU\� FDQ� EH� VHHQ� LQ
DQLPDOV��.XLSHUV�UHVSRQGHG�WKDW� WKHUH�PD\�QRW�EH�D�FRJQLWLYH�FDSDELOLW\�WKDW� LV
XQLTXH� WR�KXPDQV�DQG�QRW�SUHVHQW� LQ� DQLPDOV�� )RU� LQVWDQFH��.XLSHUV�GHVFULEHG
UHVHDUFK� E\� RWKHU� VFLHQWLVWV� VKRZLQJ� WKDW� LQVHFWV� FDQ� VROYH� FHUWDLQ� VSDWLDO
UHDVRQLQJ�WDVNV�

��� 3DWULFN�+D\HV·�3HUVSHFWLYH

3DWULFN�+D\HV�� DXWKRU� RI� WKH�1DLYH� 3K\VLFV�0DQLIHVWR� �+D\HV� ������ �� UDLVHG� IRXU
SRLQWV�WKDW�DUH�LPSRUWDQW�UHJDUGLQJ�FRPPRQ�VHQVH�

��� 3HUIRUPDQFH� YV�� SV\FKRORJLFDO� DFFXUDF\�� JHWWLQJ� WKH� PDFKLQH� WR� GR
VRPHWKLQJ�FOHYHU�LV�QRW�WKH�VDPH�JRDO�DV�PDNLQJ�DQ�DFFXUDWH�SV\FKRORJLFDO
PRGHO�RI�KXPDQ�WKLQNLQJ�

��� ,QWHUFRQQHFWLYLW\� RI� NQRZOHGJH�� VSDWLDO�� HFRQRPLF�� SROLWLFDO� �H�J��
ERXQGDULHV� DV� DQ� H[DPSOH� LQ� WKH� ´1DLYH� *HRJUDSK\�SDSHUµ� �(JHQKRIHU
DQG�0DUN����������NQRZOHGJH�LV�QRW�FOHDQO\�FRPSDUWPHQWDOL]HG�
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���1DLYH�SURMHFWLRQ�IDOODF\��DV�LOOXVWUDWHG�E\�´GLDJUDPPDWLF�UHDVRQLQJµ��7KDW
SHRSOH�ILQG�GLDJUDPV�XVHIXO�GRHVQ·W�LPSO\�WKDW�WKH\�XVH�¶PHQWDO�PDSV·�WR
UHDVRQ�ZLWK�

���:H� VKRXOG�QRW�SUHVXSSRVH� WKH�PDWKHPDWLFV�� H�J��� ��G� UHDO� VSDFH� �5��� KDV
PDQ\� YHU\� XQLQWXLWLYH� SURSHUWLHV� DQG� GRHV� QRW� PRGHO� FRPPRQ� VHQVH�
0D\EH�ZH�GR�QRW�KDYH�WKH�SURSHU�PDWKHPDWLFV��\HW��DQG�QHHG�WR�GHYHORS
VRPH�QHZ�FRQFHSWV�RI�VSDFH��SODFH��HWF�

+D\HV� SRLQWHG� RXW� WKH� QHFHVVLW\� RI� DFFXUDWHO\� GHWHUPLQLQJ� WKH� FRQWHQW� RI
FRPPRQVHQVH� NQRZOHGJH� HYHQ� LI� WKHUH� LV� XQFHUWDLQW\� ZKHWKHU� LW� LV
SV\FKRORJLFDOO\� SUHFLVH� RU� H[DFWO\� KRZ� LW� VKRXOG� EH� UHSUHVHQWHG�� +H
UHFRPPHQGHG� WKDW� WKHUH� VKRXOG� QRW� EH� WRR� PXFK� FRQFHUQ� DERXW� VSHFLDO
UHSUHVHQWDWLRQV�

+D\HV�XVHG�DV�DQ�LOOXVWUDWLRQ�VRPH�UHFHQW�ZRUN�RQ�WHPSRUDOLW\��$Q�DWWHPSW�WR
V\QWKHVL]H�D�VLQJOH�D[LRPDWLF�PRGHO�RI� WLPH� IRXQGHUHG�ZKHQ�KH�VDZ� WKDW� WKHUH
ZHUH� DFWXDOO\� WZR� IXQGDPHQWDOO\� GLIIHUHQW�� LQFRPSDWLEOH�� LGHDV�� HLWKHU� D
WLPHLQWHUYDO�LV�D�VHW�RI�SRLQWV��RU�D�WLPHSRLQW�LV�ZKHUH�WZR�LQWHUYDOV�PHHW��$OOHQ·V
W\SH�RI� LQWHUYDO���2QO\� WKH� ILUVW� ILWV� WKH�XVXDO�PDWKHPDWLFDO� DFFRXQW� RI� WKH� OLQH�
7KHUHIRUH��LW�LV�GLIILFXOW�WR�JHW�D�VLQJOH�FRKHUHQW�SLFWXUH�RI�WLPH�UHODWLRQVKLSV��7KH
VLWXDWLRQ�LV�OLNHO\�WR�EH�ZRUVH�IRU�PRUH�FRPSOH[�VXEMHFWV�VXFK�DV�VSDFH�

:LWK� UHVSHFW� WR�*,6V�� LW� LV� LPSRUWDQW� WKDW� D�*,6� LV� DEOH� WR�GHDO�ZLWK� KXPDQ
FRQIXVLRQ�� ZKLFK� +D\HV� EHOLHYHV� LV� DQ� LPSRUWDQW� UROH� IRU� 1DLYH� *HRJUDSK\�
7KHUHIRUH�� ZH� VKRXOG� EH� LQWHUHVWHG� LQ� WKRVH� DUHDV� DW� ZKLFK� SHRSOH� DUH� QRW
DFFRPSOLVKHG��L�H���LQ�ZKLFK�WKH\�RIWHQ�JHW�FRQIXVHG��:H�ZDQW�WR�EH�DEOH�WR�PDNH
FRUUHFWLRQV�IRU�WKHVH�FDVHV��7KH�*,6�VKRXOG�FRPSOHPHQW��UDWKHU�WKDQ� LPLWDWH�� LWV
KXPDQ�XVHU�

:KDW�LV�WKH�FRQWHQW�RI�FRPPRQVHQVH�NQRZOHGJH"

´PHWKRGRORJ\�EDVHG�RQ�FRPPXQLFDWLRQ�LV�DW�RGGV�ZLWK�WKH�LGHD�RI
D�VFLHQFH�RI�FRPPRQ�VHQVHµ��+D\HV�

'LVFXVVLRQ

,Q�WKH�GLVFXVVLRQ�IROORZLQJ�+D\HV·�SUHVHQWDWLRQ��WKHUH�ZHUH�TXHVWLRQV�DERXW�WKH
UHODWLRQVKLS�EHWZHHQ�1DLYH�3K\VLFV�DQG�1DLYH�*HRJUDSK\��,W�ZDV�VXJJHVWHG�WKDW
WKHUH�PD\� EH� D� VSDWLR�WHPSRUDO� UHODWLRQ�� ,W� ZDV� DOVR� VXJJHVWHG� WKDW� UHDVRQLQJ
DERXW� GLDJUDPV� YV�� UHDVRQLQJ� ZLWK� GLDJUDPV� PLJKW� H[SODLQ� WKH� PLVPDWFK
EHWZHHQ�1DLYH�*HRJUDSK\�DQG�1DLYH�3K\VLFV��+D\HV�GLG�QRW�IHHO�WKDW�WKHUH�ZDV
DFWXDOO\�D�PLVPDWFK�EHWZHHQ�1DLYH�*HRJUDSK\�DQG�1DLYH�3K\VLFV��EXW�WKDW�WKH\
PLJKW�VKDUH�D�FRPPRQ�FRUH�RI�VSDWLR�WHPSRUDO�FRQFHSWV�

'LVFXVVLRQ�DOVR�FHQWHUHG�RQ�ZKHWKHU�LW�ZDV�LPSRUWDQW�WR�KDYH�MXVW�RQH�WKHRU\
RI� FRPPRQ� VHQVH� DQG� KRZ� WKLV� ELJ� WKHRU\� PLJKW� EH� VWUXFWXUHG�� 0LJKW� LW� EH
SRVVLEOH� WR� KDYH� ORWV� RI� VPDOOHU�� VXSHUILFLDO� WKHRULHV"� +D\HV� DJUHHG� WKDW� VXFK
¶PLFURWKHRULHV·�DUH�UHDOLVWLF�DQG�XVHIXO��EXW�HPSKDVL]HG�WKH�QHHG�WR�ILQG�ZD\V�WR
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PDS� EHWZHHQ� WKHP�� ,W� ZDV� DOVR� DJUHHG� WKDW� VPDOO� WKHRULHV� DUH� QRW� DOZD\V
FRPSDWLEOH��EXW�WKH\�GR�UHODWH�WR�HDFK�RWKHU��3HRSOH�DUH�DEOH�WR�VZLWFK�IURP�RQH
WR�WKH�RWKHU�ZLWKRXW�WKURZLQJ�RXW�WKH�ILUVW�RQH��5HFHQW�ZRUN�LQ�FRQWH[W�ORJLFV�LV
SUREDEO\�UHOHYDQW�WR�WKLV�

,W� ZDV� VXJJHVWHG� WKDW� SHUKDSV� WKH� ZURQJ� PDWKHPDWLFV� LV� EHLQJ� XVHG� WR
GHVFULEH� WKLV� W\SH� RI� UHDVRQLQJ�� 3HUKDSV� D� QHZ� PDWKHPDWLFV� VKRXOG� EH
FRQVLGHUHG�DQG�WKRXJKW�VKRXOG�EH�JLYHQ�WR�ZKDW�WKH�EDVLV�VKRXOG�EH�IRU�WKLV�QHZ
PDWKHPDWLFV�

��� %DUU\�6PLWK·V�3HUVSHFWLYH

%DUU\� 6PLWK·V� SUHVHQWDWLRQ� ZDV� RQ� 0RGHOV�� 5HSUHVHQWDWLRQV�� DQG� &RJQLWLYH
:RUOGV�� 6PLWK� VWDWHG� WKDW� LW� LV� D� SUHVXSSRVLWLRQ� RI� WDON� RI� ZKDW� KH� FDOOHG� ´1�
GLVFLSOLQHVµ� �QDLYH� SK\VLFV�� QDLYH� JHRJUDSK\�� QDLYH� ELRORJ\�� IRON� SV\FKRORJ\�
WKDW�WKHUH�DUH�VWDEOH�OHYHOV�RU�UHJLRQV�RI�REMHFWV�WR�ZKLFK�RXU�QDLYH�RU�FRPPRQ�
VHQVH� RU� XQWXWRUHG� EHOLHIV� DUH� UHODWHG�� ,QGHHG� KH� FODLPHG� WKDW� WKH� EXON� RI� RXU
FRPPRQ�VHQVH� EHOLHIV� DUH� WUXH� RI� D� FRUUHVSRQGLQJ� UHJLRQ� RI� FRPPRQ�VHQVH
REMHFWV��6PLWK���������+H�VXJJHVWHG�WKDW�LW�LV�HUURQHRXV�WR�VWXG\�EHOLHIV��FRQFHSWV
DQG�UHSUHVHQWDWLRQV�DORQH��DV�LV�VWDQGDUGO\�GRQH�LQ�FRJQLWLYH�VFLHQFH��5DWKHU��ZH
VKRXOG� VWXG\� DOVR� WKH� REMHFWV� DQG� WKH� REMHFW�GRPDLQV� WR� ZKLFK� RXU� EHOLHIV�
FRQFHSWV� DQG� UHSUHVHQWDWLRQV� UHODWH�� 6PLWK� VXJJHVWHG� IXUWKHU� WKDW� WKH� LGHD� WKDW
WKHUH�DUH�PDSV�LQ�SHRSOH·V�KHDGV��RU�WKDW�FRQFHSWV�RU�UHSUHVHQWDWLRQV�JR�WRJHWKHU
WR�IRUP�VRPHWKLQJ�OLNH�PDSV��GDWDEDQNV��RU�ZKDW�RQH�ZLOO��LV�PLVOHDGLQJ��5DWKHU�
WKH�FRQWH[WXDO�OLQNDJHV�WKDW�PDNH�RXU�FRQFHSWV�PHDQ�ZKDW�WKH\�PHDQ�GHULYH�QRW
VR� PXFK� IURP� LQWHUFRQQHFWLRQV� EHWZHHQ� FRQFHSWV� LQVLGH� WKH� KHDG� DV� IURP
LQWHUFRQQHFWLRQV� EHWZHHQ� WKH� FRJQLWLYH� DJHQW� DQG� WKH� FRPPRQ�VHQVH� ZRUOG� LQ
ZKLFK�KH�ILQGV�KLPVHOI��,I�ZH�ZDQW�WR�SUDFWLFH�JRRG�SV\FKRORJ\�ZH�KDYH�WR�ORRN
DW� WKH� ZRUOG�� RU� LQ� RWKHU� ZRUGV� DW� WKH� HFRORJLFDO� QLFKH�� LQ� ZKLFK� SHRSOH� OLYH�
3V\FKRORJLFDO�LQYHVWLJDWLRQV�VKRXOG�EH�GLUHFWHG�DW�WKH�ZD\V�SHRSOH�UHODWH�WR�WKH
H[WHUQDO� HQYLURQPHQW� LQ� SHUFHSWLRQ� DQG� DFWLRQ� �*LEVRQ� ������ �� QRW� DW� LQWHUQDO
QRWLRQDO�ZRUOGV�RU�PHQWDO�PDSV�

6PLWK�SURSRVHG� WKDW�� LQ� RUGHU� WR�XQGHUVWDQG� WKLV� H[WHUQDO� HQYLURQPHQW��ZH
VKRXOG� FRQFHLYH� WKH�ZRUOG� E\� DQDORJ\�ZLWK� D� ELJ� FKHHVH� WKDW� FDQ� EH� VOLFHG� RU
SDUWLWLRQHG� LQ� GLIIHUHQW� ZD\V� DQG� RQ� GLIIHUHQW� OHYHOV� RI� JUDQXODULW\�� 2XU
FRPPRQ�VHQVH� EHOLHIV� HIIHFW� D�PHVRVFRSLF� VOLFLQJ�� SK\VLFV� HIIHFWV� D�PLFURVFRSLF
VOLFLQJ�� HWF�� 7KLV� OHDGV� WR� D� WKHRU\�� ZKLFK� KH� UHIHUUHG� WR� DV� ´&RPSDWLELOLVW
0HUHRORJLFDO�5HDOLVPµ� �PHUHRORJ\�EHLQJ� WKH� WKHRU\�RI�ZKROHV� DQG� WKHLU�SDUWV��
ZKLFK�FDQ�EH�DSSOLHG�WR�H[SODLQ�� IRU�H[DPSOH��KRZ�WKH�WZR�LGHQWLW\�VWDWHPHQWV�
)UDQFH� LV� WKH� WRWDOLW\�RI� LWV����GHSDUWPHQWV�� DQG�)UDQFH� LV� WKH� WRWDOLW\�RI� LWV� ���
DUURQGLVVHPHQWV�� FDQ� EH� VLPXOWDQHRXVO\� WUXH�� ,I� ´WRWDOLW\µ� LV� XQGHUVWRRG� LQ
VHW�WKHRUHWLF�WHUPV��WKLV�VLPXOWDQHRXV�WUXWK�LV�UXOHG�RXW��IRU�QR����PHPEHUHG�VHW
LV�LGHQWLFDO�ZLWK�DQ\�����PHPEHUHG�VHW���,I��KRZHYHU��´WRWDOLW\µ�LV�XQGHUVWRRG�LQ
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PHUHRORJLFDO� WHUPV�� WKHQ� WKH� WZR� VWDWHPHQWV� FDQ� EH� VHHQ� DV� UHIOHFWLQJ� GLVWLQFW
VOLFLQJV��RU�SDUWLWLRQLQJV��RI�RQH�DQG�WKH�VDPH�H[WHQGHG�UHDOLW\�

6PLWK�QH[W�FRQVLGHUHG�WKH�RSSRVLWLRQ�EHWZHHQ�1DLYH�3K\VLFV� �DV�SDUW�RI� WKH
1�GLVFLSOLQHV�� DQG� 6RSKLVWLFDWHG� 3K\VLFV� �DV� SDUW� RI� WKH� 6�GLVFLSOLQHV��� 1�
GLVFLSOLQHV� UHIOHFW� PHVRVFRSLF� SDUWLWLRQLQJV�� 6�GLVFLSOLQHV� UHIOHFW� PLFURVFRSLF
SDUWLWLRQLQJ��:KDW�VRUW�RI�PDSSLQJV�H[LVW� WR�JR� IURP�RQH� WR� WKH�RWKHU"� ,Q�ZKDW
RWKHU�ZD\V�DUH�1�GLVFLSOLQHV�GLVWLQJXLVKHG�IURP�6�GLVFLSOLQHV"�1�GLVFLSOLQHV�GHDO
PRVWO\� ZLWK� TXDOLWDWLYH� SKHQRPHQD�� 6�GLVFLSOLQHV� ZLWK� WKH� TXDQWLWDWLYH� DQG
PHDVXUDEOH�� 3K\VLFV� DQG� ELRORJ\� KDYH� WKHLU� RZQ� QDLYH� DQG� VRSKLVWLFDWHG
YHUVLRQV�� 6PLWK� FODLPHG� WKDW� ´3V\FKRORJ\� LV� WKH� QDLYH� GLVFLSOLQH� ZKHUH
QHXURELRORJ\�LV� WKH�6�GLVFLSOLQH�µ�+H�IXUWKHU�DUJXHG�WKDW�HWKLFV�DQG�KLVWRU\�� IRU
H[DPSOH�� GR� QRW� KDYH� 6�GLVFLSOLQHV�� 7KLV� UDLVHV� WKH� TXHVWLRQ�� ´,V� WKHUH� DQ\
6�GLVFLSOLQH�IRU�JHRJUDSK\"µ

1RWH�WKDW�WKHUH�DUH�LQ�DGGLWLRQ�GLVFLSOLQHV�WKDW�DUH�QRW�QDLYH�EXW�\HW�UHODWH�WR
PHVRVFRSLF�REMHFWV�WKDW�DUH�DVVRFLDWHG�ZLWK�1�OHYHO�VOLFLQJV�RI�WKH�ZRUOG�FKHHVH�
7KXV�WKHUH�DUH�YDULRXV�VSHFLDOLVW�H[WHQVLRQV�RI�WKH�1�GLVFLSOLQHV�� LQFOXGLQJ��ODZ�
HFRQRPLFV��JHRJUDSK\��ODQG�VXUYH\LQJ��SODQQLQJ��HQJLQHHULQJ��SDOHRQWRORJ\��DQG
FRRNHU\��WR�QDPH�D�IHZ��7KHUH�LV�WUDLQHG�NQRZOHGJH�RI�WKH�FRPPRQ�VHQVH�ZRUOG
YV��XQWUDLQHG�NQRZOHGJH�RI�WKH�FRPPRQ�VHQVH�ZRUOG�

:KDW�DUH�WKH�OLPLWV�RI�WKH�FRPPRQ�VHQVH�ZRUOG"�'RHV�WKH�EHOLHI�WKDW�WKH�HDUWK
LV� IODW� EHORQJ� WR� FRPPRQ� VHQVH"� 'LG� LW� HYHU� EHORQJ� WR� FRPPRQ� VHQVH"� 'RHV
FRPPRQ� VHQVH� HYROYH� RYHU� WLPH"� 'RHV� WKH� EHOLHI� WKDW� EDELHV� DUH� EURXJKW� E\
VWRUNV� EHORQJ� WR� FRPPRQ� VHQVH"� (YHQ� LI� HYHU\RQH� EHOLHYHV� LW"� $UH
1�GLVFLSOLQHV� JHQXLQHO\� VFLHQWLILF"� 7R� DQVZHU� WKLV� ODWWHU� TXHVWLRQ�� 6PLWK
SURSRVHG� GLYLGLQJ� WKH� PHVV\� WRWDOLW\� RI� QDLYH� RU� XQWXWRUHG� EHOLHIV� LQWR� WZR
JURXSV� �IROORZLQJ� WKH� DQWKURSRORJLVW� 5RELQ� +RUWRQ·V� GLVWLQFWLRQ� EHWZHHQ
´SULPDU\µ�DQG�´VHFRQGDU\µ� WKHRU\� �+RUWRQ������� ���2Q� WKH�RQH�KDQG�DUH�QDLYH
EHOLHIV� WKDW� UHODWH� WR� PHVRVFRSLF� SKHQRPHQD� LQ� WKH� UHDOP� WKDW� LV� LPPHGLDWHO\
DFFHVVLEOH�WR�SHUFHSWLRQ�DQG�DFWLRQ��EHOLHIV�DERXW�WDEOHV�DQG�ERDWV��WDEOH�WRSV�DQG
VQRZ��QHLJKERUKRRGV�DQG�VWUHHWV��2Q�WKH�RWKHU�KDQG�DUH�QDLYH�EHOLHIV�WKDW�UHODWH
WR�JRGV�DQG�DQJHOV��KHDYHQ�DQG�KHOO��HYLO�VSLULWV�DQG�PLFUREHV��6PLWK��IROORZLQJ
+RUWRQ��SRLQWHG�RXW�WKDW�IRU�HYROXWLRQDU\�UHDVRQV�ZH�FDQ�DVVXPH�WKDW�EHOLHIV�LQ
WKH�IRUPHU�FDWHJRU\�DUH�DOPRVW�DOO�RI�WKHP�WUXH��IRU�RWKHUZLVH�DOO�WKRVH�ZKR�KHOG
WKHP�ZRXOG�EH�ORQJ�VLQFH�GHDG���1�GLVFLSOLQHV��6PLWK�WKHQ�VXJJHVWHG��VKRXOG�EH
EDVHG�H[FOXVLYHO\�RQ�EHOLHIV� LQ�WKH�IRUPHU�FDWHJRU\��0RUH�SUHFLVHO\�WKH\�VKRXOG
EH�VHHQ�DV� WKH�UHVXOWV�RI� V\VWHPDWL]LQJ� WKDW� VXEVHW�RI� VXFK�EHOLHIV� LQ� WKH� IRUPHU
FDWHJRU\� WKDW� VDWLVI\� WKH� WZR� IXUWKHU� FULWHULD� RI� XQLYHUVDOLW\� �VLQFH� D� VFLHQWLILF
GLVFLSOLQH� LV� FKDUDFWHULVWLFDOO\� QRW� LQWHUHVWHG� LQ� SDUWLFXODU� WUXWKV� DERXW� 6DOO\·V
JUDQGPRWKHU���DQG�FRQVLVWHQF\�ZLWK�6�GLVFLSOLQHV� �VLQFH�D�VFLHQFH�� WR�EH�ZRUWK\
RI� WKH�QDPH�� VKRXOG� FRQVLVW� RI� WUXWKV� DQG� VKRXOG�EH� FRPSDWLEOH�ZLWK� LWV� VLVWHU�
VFLHQFHV��
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:KDW� LV� WKH� SRLQW� RU� YDOXH� RI� 1�GLVFLSOLQHV� DV� WKHRULHV� RI� FRPPRQ�VHQVH
GRPDLQV"�2QH�DQVZHU�WR�WKLV�TXHVWLRQ�WXUQV�RQ�JRDO�RI�SURYLGLQJ�EHWWHU�WKHRULHV
RI� FRPPRQ�VHQVH� UHDVRQLQJ� �+REEV� DQG� 0RRUH� ������ �� )RU� LI� FRPPRQ�VHQVH
UHDVRQLQJ� WDNHV� SODFHV� ZLWKLQ� �DQG� LV� DOO�SHUYDVLYHO\� LQWHUWZLQHG� ZLWK�� WKH
FRPPRQ�VHQVH� ZRUOG�� WKHQ� ZH� FDQQRW� XQGHUVWDQG� WKH� IRUPHU� XQOHVV� ZH� DOVR
GHYHORS� JRRG� �HYHQ� VRSKLVWLFDWHG�� WKHRULHV� RI� WKH� ODWWHU� WKDW� LV� WR� VD\�
VRSKLVWLFDWHG�WKHRULHV�RI�WKRVH�REMHFWV�WRZDUGV�ZKLFK�RXU�QDLYH�SHUFHSWLRQV�DQG
DFWLRQV�DUH�GLUHFWHG�

'LVFXVVLRQ

,W�ZDV�PHQWLRQHG�WKDW�*HRJUDSK\�LV�D�GLVFLSOLQH�IRU�D�FRPPRQ�XQGHUVWDQGLQJ³
DQG�WKDW�LI�LW�GLG�QRW�DOUHDG\�H[LVW��SHRSOH�ZRXOG�KDYH�WR�LQYHQW�LW�

7KH�TXHVWLRQ�DURVH�DV�WR�ZKDW�WKH�DSSURSULDWH�PHWKRGV�IRU�1DLYH�*HRJUDSK\
PLJKW� EH�� 6PLWK� VWDWHG� WKDW�ZH� VKRXOG� QRW� XVH� WKH�PHWKRGV� RI� FRPPRQ�VHQVH
UHDVRQLQJ��VLQFH�VXFK�UHDVRQLQJ�LV�XQVFLHQWLILF��5DWKHU��ZH�VKRXOG�XVH�JHQXLQHO\
VFLHQWLILF� PHWKRGV� WR� VWXG\� FRPPRQ�VHQVH� UHDVRQLQJ�� $W� WKH� VDPH� WLPH� ZH
VKRXOG�XVH� WKHVH� VDPH� VFLHQWLILF�PHWKRGV� WR� VWXG\� WKH� FRPPRQ�VHQVH�ZRUOG� RI
PHVRVFRSLF�REMHFWV�WKDW�LV�GHILQHG�E\�FRPPRQ�VHQVH�UHDVRQLQJ�

%XW�GR�ZH�UHDOO\�XQGHUVWDQG�WKH�VWUXFWXUH�RI�WKLV�ZRUOG"�:KDW�DUH�LWV�OLPLWV"
+RZ� GR� ZH� GLVWLQJXLVK� WUXH� DQG� IDOVH� EHOLHIV� DERXW� SXWDWLYH� FRPPRQVHQVLFDO
REMHFWV"� 6PLWK� FRQFHGHG� WKDW� PXFK� RI� RXU� HYHU\GD\� OLYHV� DUH� VSHQW� WKLQNLQJ
DERXW�ZKDW� VHHP� WR� EH� WKLQJV� RXWVLGH� FRPPRQ�VHQVH� UHDOLW\� �WKLQN� RI� LPDJHV�
GUHDPV��WKH�REMHFWV�RI�DVWURORJ\���PRUHRYHU�RXU�PHQWDO�OLYHV�DUH�VHDPOHVV�ZHEV�
WKHUH� LV� QR� HDV\�ZD\� WR� HVWDEOLVK� WKH� SRLQW�ZKHUH� UHDOLW\� HQGV� DQG� IDOVH� EHOLHI
EHJLQV��6RPH��PHWDSK\VLFDO�LGHDOLVWV��KDYH�IRXQG�LW�WHPSWLQJ�WR�VXSSRVH�WKDW�ZH
DUH�DOZD\V�GHDOLQJ�ZLWK�LPDJHV��7KLV�K\SRWKHVLV��KRZHYHU��ZRXOG�OHDYH�XV�ZLWK
QR�H[SODQDWLRQ�RI�KRZ�ZH�DUH�DEOH�VXFFHVVIXOO\�WR�LQWHUDFW�ZLWK�HDFK�RWKHU��ZLWK
SUHGDWRUV��ZLWK�IRRG��7KH�IDFW�RI�VXFK�LQWHUDFWLRQ�SURYLGHV�D�ILUVW�H[SODQDWLRQ�RI
ZK\�ZH�PXVW�XQGHUVWDQG�WKDW�WKH�FRUH�RI�RXU�PHQWDO�OLYHV�LV�VSHQW�GHDOLQJ�ZLWK
UHDO�PHVRVFRSLF�REMHFWV�VXFK�DV�SHUVRQV�DQG�ULYHUV�DQG�EUHDG�

��� 3OHQDU\�'LVFXVVLRQ

7KH�ILUVW�SOHQDU\�VHVVLRQ�RI�WKH�6SHFLDOLVW�0HHWLQJ�EHJDQ�ZLWK�D�GLVFXVVLRQ�RI�WKH
LQFRQVLVWHQFLHV�LQ�1DLYH�*HRJUDSK\��&RQVLVWHQF\�LV�D�JHQHUDO�SUREOHP�LQ�WKHRULHV
RI�QDLYH�ILHOGV³QRW�MXVW�IRU�1DLYH�*HRJUDSK\�

� :H�KDYH�WR�ORRN�IRU�ZKHUH�HUURUV�JHW�PDGH�

� :H� PLJKW� OHDUQ� IURP� LQYHVWLJDWLQJ� WKH� LQFRQVLVWHQFLHV� WKDW� SHRSOH� WU\� WR
FRQYHUW�LQWR�FRQVLVWHQW�VLWXDWLRQV�

,W�ZDV�QRWHG�WKDW�FRPPRQVHQVH�NQRZOHGJH�DERXW�ZKDW�FRQVLVWHQF\�LV�YDULHV�
6WXGLHV� RI� FRPPRQVHQVH� UHDVRQLQJ�� VXFK� DV� WKRVH� E\� .DKQHPDQ� DQG� 7YHUVN\�
IRXQG� GLIIHUHQFHV� EHWZHHQ� SHRSOH·V� MXGJPHQWV� DQG� WKH� SUHGLFWLRQV� RI� WKHLU
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SUREDELOLW\�� :KHQ� SHRSOH� ZHUH� FRQIURQWHG� ZLWK� WKHLU� EHKDYLRU�� WKH\� RIWHQ
FRQFOXGH� WKH\�PXVW� KDYH� EHHQ�ZURQJ� EHIRUH�� KRZHYHU�� SHRSOH� DUH� QRW� XVXDOO\
FRPIRUWDEOH�ZLWK�LQFRQVLVWHQFLHV�

'LVFXVVLRQ� SRLQWHG� RXW� WKDW� XQGHU� WKH� WHUP� LQFRQVLVWHQF\� VHYHUDO� GLIIHUHQW
FRQFHSWV�ZHUH� FRYHUHG�� VXFK� DV� D� WHFKQLFDO� VHQVH� �H�J��� DV� LQ� GDWDEDVH� V\VWHPV
ZKHUH� LQFRQVLVWHQF\� UHIHUV� WR� DQ� LQWHUQDO� FRQWUDGLFWLRQ��� LUUDWLRQDOLW\�� DQG
FKDQJLQJ�FULWHULD�

3HRSOH�DUH�JRRG�DW�XVLQJ�DEEUHYLDWLRQV�RI�WKHRULHV³ZKHQ�\RX�JHW� WR�D�KDUG
SRLQW��VWRS�DQG�EXLOG�DQRWKHU�WKHRU\�DQG�WKHQ�MRLQ�WKHVH��,W�LV�WKRVH�´MRLQWVµ�WKDW
DUH�WKH�LPSRUWDQW�ELWV³KRZ�\RX�PRYH�IURP�RQH�FRQWH[W�WR�DQRWKHU�LV�LPSRUWDQW�
,QGHHG�� RQH� SDUWLFLSDQW� VXJJHVWHG� WKDW� VLPSOH� WKHRULHV� VKRXOG� QRW� EH� WKH� JRDO�
EXW�FRUUHFW� WKHRULHV� IRU� WKH�PHVRVFRSLF�ZRUOG��<RX�QHHG� WR�H[WHQG�\RXU� VLPSOH
WKHRULHV��2Q�WKH�EDVLV�RI� WKLV��DQRWKHU�SDUWLFLSDQW�ZRQGHUHG�LI� WKHUH� LV�HYLGHQFH
WKDW�SHRSOH�EXLOG�PRUH�FRPSOH[�WKHRULHV�RU�GR�WKHVH� MXVW�KDSSHQ"� ,W�ZDV�QRWHG
WKDW�LI�\RX�WDNH�WZR�LQGLYLGXDOV�DQG�WU\�WR�FRPELQH�WKHLU�YLHZV�LW�FDQ�EH�GLIILFXOW�

7KLV�OHG�WR�WKH�TXHVWLRQ�RI�ZKHWKHU�SHRSOH�VKRXOG�EH�WU\LQJ�WR�PDNH�PDFKLQHV
WKDW�SHUIRUP�EHWWHU�WKDQ�KXPDQV��RU�KDYH�WKHP�DFW�OLNH�KXPDQV"�2QH�SDUWLFLSDQW
UHPLQGHG�WKH�JURXS�WKDW�WKHUH�LV�D�SDSHU�E\�7XULQJ�ZULWWHQ�LQ������RQ�ZKHWKHU
\RX�FDQ�EXLOG�D�PDFKLQH�WKDW�PDNHV�PLVWDNHV��+H�DVNHG�ZK\�ZRXOG�RQH�ZDQW�WR
GR� WKLV"� ,W� LV� SUREDEO\� LPSRVVLEOH� WR� EXLOG� D� PDFKLQH� DV� JRRG� DV� D� KXPDQ�
&RQVLVWHQF\�LV�SUREDEO\�D�FKDUDFWHULVWLF�RI�PDFKLQHV�DQG�ZH�VKRXOG�MXVW�OHDYH�LW
WKDW��$QRWKHU�GLVFXVVDQW�SRLQWHG�RXW� WKDW�ZH�ZDQW� WKH�PDFKLQH� WR� XQGHUVWDQG
WKH�TXHVWLRQ�EHLQJ�DVNHG�DQG�JLYH�DQ�DQVZHU�WKDW�WKH�XVHU�FDQ�XQGHUVWDQG�

$QRWKHU� WRSLF� RI� GLVFXVVLRQ� LQ� WKLV� SOHQDU\� VHVVLRQ� ZDV� KRZ� WR� FRQVWUXFW
ODUJHU�WKHRULHV�IURP�D�VHW�RI�PLFUR�WKHRULHV�JLYHQ�WKH�YLHZ�RI�RQH�SDUWLFLSDQW�WKDW
WKH� 6�VFLHQFHV�� GR� QRW� VFDOH� XS�� VR�1DLYH�;� DUH� HIILFLHQW�PHWKRGV� WR� GHDO�ZLWK
FRPSOH[�REMHFWV�DW�WKH�PHVR�OHYHO�

,W�ZDV�TXHVWLRQHG�ZKHWKHU�WKH�H[SHUW�OHYHO�LV�WKH�PLFUR�OHYHO"�,V�JHRJUDSK\�DW
WKH�PLFUR�OHYHO"�7R�WKLV�GLVFXVVDQW��1DLYH�*HRJUDSK\�LV�QRW�EDVHG�RQ�(XFOLGHDQ
JHRPHWU\�RU�FRUUHFW�SK\VLFV��EXW�LV�EDVHG�RQ�KLJK�OHYHO�H[SHUW�XQGHUVWDQGLQJ�RI
KRZ�WKH�ZRUOG�ZRUNV�

$QRWKHU� SDUWLFLSDQW� H[SODLQHG� WKDW� PLFUR�WKHRULHV� DUH� XVHG� LQ� WKH� &<&
SURMHFW��2QH� WKHRU\�PLJKW� VWDWH� VRPHWKLQJ�� VXFK� DV� WKH� ODQG� LV� IODW�� ,Q� DQRWKHU
WKHRU\� \RX� PLJKW� VD\� VRPHWKLQJ� DERXW� WKH� HDUWK·V� FXUYDWXUH�� 7KHUH� DUH
LQFRQVLVWHQFLHV� EHWZHHQ� HDFK�PLFUR� WKHRU\�� 7ZR� NLQGV� RI� FRQWH[WV³UHOHYDQFH�
EDVHG�DQG�DVVXPSWLRQ�EDVHG�FRQWH[WV³FDQ�DGG�DUJXPHQWV�WR�SUHGLFDWLRQV�VR� LW
LV�WUXH�LQ�WKLV�ZRUOG��EXW�QRW�WUXH�LQ�DQRWKHU�ZRUOG��,W�LV�SRVVLEOH�WR�KDYH�QR�WUXWK

������������������������������������������������
� (DUO\�LQ�WKH�6SHFLDOLVW�0HHWLQJ��UHIHUHQFH�ZDV�PDGH�WR�WKDW�DUHD�DW�WKH�RWKHU�HQG�RI�WKH�VSHFWUXP
IURP�1DLYH�*HRJUDSK\³6RSKLVWLFDWHG�*HRJUDSK\�� RU�6FLHQWLILF� *HRJUDSK\�� RU� 6�*HRJUDSK\��1R
ILUP�GHILQLWLRQ�IRU��WKLV�W\SH�RI�VWXG\�ZDV�DJUHHG�XSRQ�GXULQJ�WKH�0HHWLQJ.
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YDOXH�IRU�D�SURSRVLWLRQ³D�IX]]\�YDOXH��,Q�UHVSRQVH��LW�ZDV�TXHVWLRQHG��´:KDW�DUH
XQLYHUVDOV�DQG�ZKDW�DUH�FXOWXUDO�LVVXHV"µ�,W�ZDV�QRWHG�WKDW�LQ�JHQHUDO��SHRSOH�DUH
YHU\�JRRG�DW�FRPLQJ�XS�ZLWK�H[SODQDWLRQV�RI�ZK\�WKH\�GR�WKLQJV��7KHUH�VHHPV�WR
EH� D� FRQWLQXXP� EHWZHHQ� ZKHUH� \RXU� PRGHOV� ZRUN� DQG� SODFHV� ZKHUH� \RXU
PRGHOV�GR�QRW�ZRUN�

�� 7KH�1DWXUH�DQG�'HILQLWLRQ�RI�1DLYH�*HRJUDSK\
%UHDNRXW� JURXSV� ZHUH� DVNHG� WR� FRQVLGHU� WKH� QDWXUH� DQG� GHILQLWLRQ� RI
FRPPRQVHQVH�JHRJUDSK\�DQG�RU�1DLYH�*HRJUDSK\�

� :KDW�LV�LW"

� :KDW�DUH�LWV�FKDUDFWHULVWLFV"

� +RZ�GRHV�LW�GLIIHU�IURP�VFLHQWLILF�VRSKLVWLFDWHG�*HRJUDSK\

� :KHUH�LV�LW�PRUH�XVHIXO�WKDQ�VFLHQWLILF�VRSKLVWLFDWHG�*HRJUDSK\

)RXU�GLIIHUHQW�YLHZV�ZHUH�SURYLGHG�

��� 1DLYH�*HRJUDSK\�E\�([DPSOH

7KLV� EUHDNRXW� JURXS� GHILQHG� 1DLYH� *HRJUDSK\� E\� H[DPSOH�� 6XFK� H[DPSOHV
LQFOXGHG�

� WRZQV�VSDFHG�DSDUW

� VPDOO�WRZQV�EHWZHHQ�ELJ�WRZQV

� JDV�VWDWLRQV�RQ�KLJKZD\V

� GLVWULEXWLRQV�GLIIHUHQW�LQ�7H[DV�YV��5KRGH�,VODQG

� ELJJHU�WRZQV�UDWKHU�WKDQ�VPDOO

� JULG�SDWWHUQ

� FRPPHUFH�DVVRFLDWHG�ZLWK�H[LWV�RQ�,QWHUVWDWH�KLJKZD\V

7KH� JURXS� IHOW� WKDW� KXPDQV� PDNH� XVH� RI� D� ULFK� V\VWHP� RI� JHRJUDSKLF
FDWHJRULHV� DQG� WHQG� WR� XVH� TXDOLWDWLYH� UHDVRQLQJ� UDWKHU� WKDQ� TXDQWLWDWLYH�� DQG
RUGLQDO�UHODWLRQV�UDWKHU�WKDQ�FDUGLQDO�

,Q� WKHLU� FRQVLGHUDWLRQ� RI� WKH� GLIIHUHQFHV� EHWZHHQ� 1DLYH� *HRJUDSK\� DQG
6RSKLVWLFDWHG� *HRJUDSK\�� WKLV� JURXS� IHOW� WKDW� D� QDLYH� DSSURDFK� LQFOXGHG
UHSUHVHQWLQJ�DQG�DSSO\LQJ�NQRZOHGJH�RI�UHJXODULWLHV�LQ�VSDWLDO�GLVWULEXWLRQV��H�J��
JDV�VWDWLRQ�EHWZHHQ�$XVWLQ�DQG�6DQ�0DUFRV���+RZHYHU��SHRSOH�RIWHQ�´NQRZµ�RU
´EHOLHYHµ� WKLQJV� WKDW� DUH� QRW� WUXH³H�J���PDQ\� VXEMHFWV� JDYH� DQ� HVWLPDWH�ZKHQ
DVNHG�ZKDW�WKH\�WKRXJKW�WKH�WROO�ZDV�RQ�WKH�EULGJH�EHWZHHQ�$XVWUDOLD�DQG�1HZ
=HDODQG�
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6RSKLVWLFDWHG�*HRJUDSK\��RQ� WKH�RWKHU�KDQG�� LQFRUSRUDWHV�RWKHU�GLPHQVLRQV
�SROLWLFV�� HFRQRPLFV�� HWF��� WR� UHVXOW� LQ�PRUH�SUHFLVH�GHGXFWLRQV� �H�J��� JDV� VWDWLRQ
HYHU\�������PLOHV���7KH�JURXS�DOVR�GLVFXVVHG�1DLYH�*HRJUDSK\��MXVW�RQH�RI�WKHP�
YV�� IRON� JHRJUDSK\� �ORWV� RI� WKHP��� $QG� ILQDOO\�� WKDW� PDSSLQJ� WR�IURP� WKH
TXDOLWDWLYH�FDOFXOXV�SURYLGHV�HYLGHQFH�IRU�WKH�H[LVWHQFH�RI�1DLYH�*HRJUDSK\�

��� .H\�,VVXHV�IRU�1DLYH�*HRJUDSK\

7KH�VHFRQG�EUHDNRXW�JURXS�UHSRUWHG�WKDW�WKH\�IHOW�WKDW�WKHUH�ZDV�QR�GLVWLQFWLRQ
EHWZHHQ� QDLYH� DQG� FRPPRQVHQVH� JHRJUDSK\�� 7KH\� UHSRUWHG� WKDW� 1DLYH
*HRJUDSK\�UHSUHVHQWV�ZKDW�LV�JRLQJ�RQ�LQVLGH�SHRSOH·V�KHDGV��VXFK�WKDW�SHRSOH
GHVFULEH� WKH� ZRUOG� DQG� FUHDWH� NQRZOHGJH� VWUXFWXUHV� LQ� WKHLU� KHDGV�� 1DLYH
*HRJUDSK\�GHDOV�ZLWK�SHRSOH��1DLYH�*HRJUDSK\�LV�VKDUHG�E\�WKH�FRPPXQLW\��

&RQFUHWH�H[DPSOHV�RI�1DLYH�*HRJUDSK\���

� -XGJPHQWV�RI�WKH�GHVLUDELOLW\�RI�D�QHLJKERUKRRG

� 5RXWH�SODQQLQJ�WDVN

� :KDW�DUH�WKH�SDUDPHWHUV�WKDW�PDWWHU"

� 'LUHFWLRQ�JLYLQJ

� *XLGH�ERRNV

� /DQG�XVH�HQYLURQPHQWDO�SODQQLQJ

:LWK�FXUUHQW�*,6�V\VWHPV��WKHUH�LV�D�PLVPDWFK�EHWZHHQ�SOD\HUV�DQG�*,6�GDWD
VWUXFWXUHV��)RU�LQVWDQFH��D�V\VWHP�FDQQRW�GHDO�ZLWK�VWDWHPHQWV�OLNH��´7KDW�VLWH�ZLOO
KDYH�D�GHWULPHQWDO� LPSDFW�RQ� WKH�8QLYHUVLW\�µ�RU� LI� D�XVHU�ZDQWV� D� V\VWHP� WKDW
FDQ�UHDG�QHZVSDSHU�RU�SHUKDSV�ZDQWV�D�����UHVSRQVH�V\VWHP��

7KH�JURXS�IHOW�WKDW�NH\�LVVXHV�DUH�

� -XVWLILFDWLRQ

� &ULWHULD�

� 7HOO�VWRULHV�WKDW�UHODWH�WR�SURWRW\SHV�ZH�KDYH�

� 3URGXFH�YDULDQWV�RQ�SURWRW\SHV�

� +RZ�GR�ZH�SXW�QDLYH�LQIRUPDWLRQ�LQWR�*,6"

� +RZ�GR�ZH�LQSXW�QDWXUDO�ODQJXDJH��´DFFLGHQW�QHDU�/RQJ�,VODQGµ���

� ,VVXHV

��$FTXLVLWLRQ�DQG�XVH�IRU�VSDWLDO�SUREOHP�VROYLQJ��LQFOXGLQJ�H[SODQDWLRQ�

� *,6�SURYLGHV�D�WRRO��$,�LV�PRGHO�

� 0RQWH�&DUOR�VLPXODWLRQ�RI�HQYLURQPHQW�� ORRN�LQVLGH� LWV�EUDLQ�DQG�VHH
ZKDW�LV�LPSRUWDQW�
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�� 1DLYH�*HRJUDSK\�DVVXPHV�SHUPDQHQFH�RI�REMHFWV��PRYH�VLOYHUZDUH�YV�
PRYH�FDU��

�� 0DNH�*,6�HDVLHU�WR�XVH�

� *,6�FDQ�UHSUHVHQW�LVVXHV�WKDW�SHRSOH�KDYH�DERXW�VSDFH�

� *,6�SURGXFHV�PDSV�QRW�VWRULHV��

7KH\� LGHQWLILHG� SUREOHPV� WKDW� QHHG� WR� EH� UHVROYHG� VXFK� DV� EHWWHU� LQWHUIDFHV
DQG�WKH�SUREOHPV�UHDOO\�KDYH�QRWKLQJ�WR�GR�ZLWK�1DLYH�*HRJUDSK\��:H�QHHG�WR
GLVWLQJXLVK�SUREOHPV�RI�QDWXUDO�ODQJXDJH�IURP�WKRVH�ZLWK�1DLYH�*HRJUDSK\��DQG
KRZ�FDQ�ZH�FRQVWUXFW�1DLYH�*HRJUDSK\�IURP�6RSKLVWLFDWHG�*HRJUDSK\"�

4XHVWLRQV�OHIW�RSHQ��

� +RZ� GRHV� 1DLYH� *HRJUDSK\� GLIIHU� IURP� VFLHQWLILF�VRSKLVWLFDWHG
JHRJUDSK\"

� :KHUH� LV� 1DLYH� *HRJUDSK\� PRUH� XVHIXO� WKDQ� VFLHQWLILF�VRSKLVWLFDWHG
JHRJUDSK\"�

��� 5HODWLRQVKLS�%HWZHHQ�1DLYH�*HRJUDSK\�DQG�´6RSKLVWLFDWHGµ�
*HRJUDSK\

7KLV�JURXS�GHILQHG�FRPPRQVHQVH�RU�QDLYH�>JHRJUDSK\@�DV�

� ODFN�RI�VNLOO��NQRZOHGJH

� XQLQIRUPHG�\HW�UHOLDEOH

� XQWXWRUHG��LQIRUPDO��XQLQVWUXFWHG

� ´HYHU\GD\µ

� LQGXFWLYHO\�OHDUQHG"�RULJLQV�LQGXFWLYH��XVHG�GHGXFWLYHO\"

� UXOH�RI�WKXPE

� D�PL[WXUH�RI�VRPH�WHVWHG�LGHDV��VRPH�LGHDV�ZH�MXVW�DEVRUE

� FKLOGUHQ��QRW�SHMRUDWLYH�

� WLHG�XS�ZLWK�FXOWXUDO�LQIRUPDWLRQ��LQFOXGHV�H[SHULHQFH�SOXV�ZKDW�\RX�KDYH
EHHQ�WROG��ZKDW�\RX�KDYH�ZDWFKHG

� GRHV�1DLYH�*HRJUDSK\�KROG�XS�FURVV�FXOWXUDOO\"

7KH� JURXS� WKHQ� FRQVLGHUHG� ´:KDW� LV� FRPPRQVHQVH� RU� QDLYH� >JHRJUDSK\@"
:KDW�DUH�LWV�FKDUDFWHULVWLFV"µ

� :H�DUH�ORRNLQJ�IRU�D�GHFODUDWLYH�HVVD\�RI�D�NQRZOHGJH�GRPDLQ�

� :KDW�LV�LPSRUWDQW�LV�WKH�FRQWHQW�RI�NQRZOHGJH�UDWKHU�WKDQ�WKH�SURFHVV�RI
REWDLQLQJ�WKH�NQRZOHGJH�
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� +RZ�GR�ZH�FRPPXQLFDWH�FRPPRQVHQVH�NQRZOHGJH"�2U�LV�LW�XQFRQVFLRXV"

� :H�VKRXOG�EH�FRQFHUQHG�ZLWK�WKH�FRPPRQ�XVH��UDWKHU�WKDQ�WKH�DUWLFXODWLRQ
RI�WKH�FRPPRQVHQVH�NQRZOHGJH�

� ,W�LV�DERXW�SUREOHP�VROYLQJ�

� :KDW� NQRZOHGJH� GR� ZH� QHHG� WR� LQYRNH� WR� XQGHUVWDQG� RWKHUV�� WR� VROYH
SUREOHPV"

� <RX�NQRZ�FRQWH[W�ZKHUH�LQVLJKW�ZRUNV��VRPH�LQVLJKWV�PRYH�DQG�VXUYLYH
DFURVV�FRQWH[WV�

� 1DLYH�*HRJUDSK\�LV�FRPSULVHG�RI�IRXU�HOHPHQWV��:KDW�ZH�NQRZ��KRZ�ZH
OHDUQ�LW��KRZ�ZH�XVH�LW��KRZ�ZH�VHOHFW�ZKDW�LV�SHUWLQHQW�

7KH� UHODWLRQVKLS� EHWZHHQ� 1DLYH� *HRJUDSK\� DQG� 6RSKLVWLFDWHG� *HRJUDSK\
ZDV�GLVFXVVHG�

� 6RSKLVWLFDWHG� *HRJUDSK\� LV� EHOLHIV� YDOLGDWHG� E\� VFLHQFH� �WKH� TXHVWLRQV
DVNHG�� KRZ� WKH\� DUH� DVNHG�� KRZ� WKH� DQVZHUV� DUH� FKHFNHG���ZKLOH�1DLYH
*HRJUDSK\� FRPSULVHV� WKRVH� EHOLHIV� WKDW� DUH� QRW� YDOLGDWHG�� %XW� LV
6RSKLVWLFDWHG�*HRJUDSK\�D�OHJLWLPDWH�EHQFKPDUN"

� 6RSKLVWLFDWHG�*HRJUDSK\� LV�QRW�QHFHVVDULO\�PRUH�SUHFLVH�� EXW�QHFHVVDULO\
KDV�PRUH�H[SODQDWRU\�SRZHU�WKDQ�1DLYH�*HRJUDSK\�

� $UH�WKH\�GLIIHUHQW�LQ�WHUPV�RI�FRPPXQLFDWLRQ�DELOLW\"�3UREOHP�VROYLQJ"

� :KDW� NQRZOHGJH� GR� ZH� QHHG� WR� LQYRNH� WR� DVN� QDLYH� YV�� VRSKLVWLFDWHG
TXHVWLRQV"

� 6WXG\LQJ� VRPHWKLQJ� FOHDUO\� QDLYH� ZLOO� KHOS� XV� DVN� GLIIHUHQW� TXHVWLRQV�
XWLOLW\�RI�1DLYH�*HRJUDSK\�LV� WKDW�TXHVWLRQV�FDQ�EH�DVNHG�WKDW�FDQQRW�EH
DVNHG�LQ�6RSKLVWLFDWHG�*HRJUDSK\�

:LOO� WKH� DQVZHUV� IURP�1�JHRJUDSK\�TXHVWLRQV�EH� WKH� VDPH��RU�GLIIHUHQW�
IURP�6RSKLVWLFDWHG�*HRJUDSK\�TXHVWLRQV"�,V�RQH�DQVZHU�PRUH�FRUUHFW"

´«>&@RPPRQ� VHQVH� LV� PHUHO\� XQDLGHG� LQWXLWLRQ�� DQG� XQDLGHG
LQWXLWLRQ�LV�UHDVRQLQJ�SHUIRUPHG�LQ�WKH�DEVHQFH�RI�LQVWUXPHQWV�DQG
WKH� WHVWHG� NQRZOHGJH� RI� VFLHQFH�� &RPPRQ� VHQVH� WHOOV� XV� WKDW
PDVVLYH�VDWHOOLWHV�FDQQRW�KDQJ�VXVSHQGHG��������NLORPHWHUV�DERYH
RQH�SRLQW�RQ� WKH�HDUWK·V� VXUIDFH��EXW� WKH\�GR�� LQ�JHRV\QFKURQRXV
HTXDWRULDO�RUELWV�µ��:LOVRQ�������S������

6XPPDU\

:KDW� DUH� WKH� SUREOHPV� WKDW� RQH� FDQ� DGGUHVV"� 1DLYH� *HRJUDSK\� LV� XVHIXO� IRU
SUREOHP� VROYLQJ� DQG� GHWHFWLQJ� GLIIHUHQFHV� LQ� TXHVWLRQV� DQG� DQVZHUV� SRVHG� E\
XVHUV�� 7KH� JURXS� FRQFOXGHG� WKDW� WKHUH� ZDV� QR� GLIIHUHQFH� EHWZHHQ� 1DLYH
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*HRJUDSK\� DQG� 6RSKLVWLFDWHG� *HRJUDSK\� LQ� WHUPV� RI� ZKLFK� RQH� LV� EHWWHU�� ,W
GHSHQGV�RQ�WKH�QDWXUH�RI�WKH�SUREOHP�WR�EH�VROYHG�

��� &XOWXUDO�8QLYHUVDOV

7KLV� JURXS� FDPH� XS� ZLWK� D� GHILQLWLRQ� RI� 1DLYH� *HRJUDSK\� WKDW� ZDV�� ´$Q
XQWXWRUHG� VHW� RI� EHOLHIV� DERXW� JHRJUDSKLF� SKHQRPHQD�µ� *HRJUDSKLF� GHOLPLWV
SKHQRPHQD�RI�D�FHUWDLQ�VSDWLR�WHPSRUDO�VFDOH��QDPHO\�´IURP�WKH�YLOODJH�VTXDUH�WR
WKH� JOREH�µ� 1DLYH� *HRJUDSK\� UHIHUV� WR� WKLQJV� WKDW� DUH� LQQDWH�� H[SHULHQWLDOO\
OHDUQHG��RU�WDXJKW��7KH�JURXS�GLVFXVVHG�FXOWXUDO�XQLYHUVDOLW\�DQG�DVNHG�ZKHWKHU
WKHUH� DUH� DQ\� FXOWXUDO� XQLYHUVDOV"� +RZ� PXFK� DQG� ZKDW� NLQG� RI� WUDLQLQJ� LV
QHFHVVDU\"

7KH\� DVNHG� LI� 1DLYH� *HRJUDSK\� ZDV� EHWWHU� WKDQ� 6RSKLVWLFDWHG� *HRJUDSK\�
DQG� IRXQG� WKDW� WKH� LQWHUIDFH� LV� LPSRUWDQW�� DV� LV� DQ� XQGHUVWDQGLQJ� RI� ZKDW� DUH
KXPDQ� H[SHFWDWLRQV�� 1DLYH� LV� VRPHWLPHV� VXSHULRU� DQG� PD\� EH� LPSRUWDQW� IRU
HGXFDWLRQ�DQG�EURDGHQLQJ�WKH�XVHU�EDVH�

%DUU\�6PLWK�FRQWULEXWHG�WKH�YLHZ�WKDW�DOO�6�GLVFLSOLQHV�UHTXLUH�1�NQRZOHGJH�
)RU�LQVWDQFH��WR�VHW�XS�DQ�H[SHULPHQW�\RX�KDYH�WR�XVH�1�NQRZOHGJH�

�� 'LIIHUHQW�9LHZV�RI�1DLYH�*HRJUDSK\
$V�D�VWDUW�WR�WKLV�VHVVLRQ��%DUU\�6PLWK�SXW�IRUZDUG�D�VXPPDU\�DV�KH�VDZ�LW�RI�WKH
IRXU�GLIIHUHQW�YLHZV�RI�1DLYH�*HRJUDSK\��1*��WKDW�KDG�EHHQ�GLVFXVVHG�

1*���GHVFULEHV�ZKDW�JRHV�RQ�LQ�RXU�KHDGV�RU�PLQG�

0D\� EH� LQFRQVLVWHQW�� LQFOXGLQJ� W\SLFDO� KXPDQ� HUURU�� WKHUH� DUH� SUREDEO\
LQGLYLGXDO�GLIIHUHQFHV�

1*���LV�WKH�DQDORJ�WR�1DLYH�3K\VLFV�

$� V\VWHPDWLF� YLHZ� RI� 1*� ��� QR� JDSV�� FRQVLVWHQW�� H[FOXVLYHO\� SULPDU\� WKHRU\�
SDUWLDOO\�FRQVFLRXV�

1*���ZDV�VHHQ�DV�WKH�IRXQGDWLRQV�IRU�GHVLJQLQJ�IXWXUH��LQWXLWLYH�*,6V�

,V�WKLV�WKH�LQWHUVHFWLRQ��XQLRQ��RI�1*���DQG�1*��"

1*���ZDV�XVHG�DV�WKH�WHUP�WR�GHVFULEH�WKH�JHRJUDSK\�RI�FXUUHQW�*,6V�

7KH� VHVVLRQ� EHJDQ�ZLWK� D� TXHVWLRQ�� ´+RZ� DUH� 1*� �� DQG� 1*� �� GLIIHUHQW"µ
%DUU\�6PLWK�UHVSRQGHG�WKDW�1*���LV�FRPPRQ��XQLYHUVDO³ZKDW�PDNHV�VXFFHVVIXO
XVH� RI� LQFRPSOHWH� LQIRUPDWLRQ� SRVVLEOH�� HWF�� ,W� LV� H[FOXVLYHO\� SULPDU\� WKHRU\�
SDUWLDOO\�FRQVFLRXV��1*���LV�D�V\VWHPDWL]DWLRQ�RI�1*��³WKHUH�ZRQ·W�EH�DQ\�JDSV�
1*���ZLOO�EH�FRQVLVWHQW�DQG�VFDODEOH��1*���UHIHUV�WR�WKH�XVH�RI�PRGXOHV�IURP�1*
��DQG�1*����H�J���IRU�*,6�XVHU�LQWHUIDFH�GHVLJQ�

:KHQ� DQRWKHU� SDUWLFLSDQW� TXHVWLRQHG� ZKHWKHU� 1DLYH� 3K\VLFV� LQFOXGHG� WKH
V\VWHPDWLF�HUURUV�WKDW�SHRSOH�WHQG�WR�PDNH��3DWULFN�+D\HV�UHVSRQGHG�WKDW�1DLYH
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3K\VLFV� LV� QRW� QHFHVVDULO\� D� VLQJOH� FRKHUHQW� WKHRU\�� EXW� UDWKHU� LV� D� IDPLO\� RI
WKHRULHV�� ,W� ZDV� DJUHHG� WKDW� WKHUH� VKRXOG� EH� D� IDPLO\� RI� 1�WKHRULHV� DQG� WKDW
SHUKDSV�1*���DSSURDFK�ZLOO�IDLO�EHFDXVH�ZH�ODFN�WKH�WKHRULHV�WR�EXLOG�LW�

2QH�SDUWLFLSDQW�LQTXLUHG�WKDW�LI�1*�LV�QRW�V\VWHPDWLF��GRHV�LW�QRW�H[LVW�WKHQ"
%DUU\�6PLWK�UHVSRQGHG�WKDW�RXU�FRPPRQVHQVH�NQRZOHGJH�RI�WKH�ZRUOG�LV�QRW�D
WKHRU\�OLNH�V\VWHP��:H�FDQ�WHOO� IUDJPHQWHG�VWRULHV�DERXW� LW��)RU� LQVWDQFH�� LI�\RX
DVN�SHRSOH�TXHVWLRQV�DERXW�VSDFH��WKH\�ZLOO�JLYH�FRKHUHQW�DQVZHUV��3DWULFN�+D\HV
FRQFXUUHG�ZLWK�WKLV�DQG�VXJJHVWHG�WKDW�ZH�DVVXPH�WKHUH�LV�D�FRKHUHQW�YLHZ�

$W� WKLV�SRLQW��PRVW�RI� WKH�JURXS�VHHPHG� WR�DJUHH� WKDW�1*��� LV�QRW� FRKHUHQW
DQG� WKDW� WKH�SUREOHP�ZLWK�1*��� LV� WKDW� LW� LV�PRVW� OLNHO\� WR� IDLO� DQG�ZH� FDQQRW
PRGHO�ZLWK�PDWKHPDWLFV�KRZ�WKH�PLQG�SXWV�WRJHWKHU�WKHVH� LQFRKHUHQW�ELWV�DQG
\HW� VWLOO� IXQFWLRQV� GD\� WR� GD\�� 6R� WKDW� ´LQFRPSOHWHµ� RU� ´LQFRQVLVWHQWµ� DUH
FKDUDFWHULVWLFV�RI�WKHVH�IRXU�YLHZV�RI�1DLYH�*HRJUDSK\�

,W� ZDV� UHFRJQL]HG� WKDW� SDUWV� RI� JHRJUDSK\� DUH� EDVHG� RQ� JHRPHWU\� DQG� WKH
UHVXOWV� IURP� JHRPHWU\� DUH� XVHG� LQ� JHRJUDSK\³VR� RQH� VFLHQFH� LV� EDVHG� RQ
DQRWKHU�VFLHQFH��$QG�1DLYH�3K\VLFV�VKRZV�WKH�LPSRVVLELOLW\�RI�DJJUHJDWLQJ�XS³
MXVW� WU\� WR� H[SODLQ� WKH�SK\VLFV� WKDW� DFWXDOO\�ZRUNV�� QRW� WKH� WKHRUHWLFDO� WH[WERRN
SK\VLFV��7KLV�GLVFXVVLRQ�OHDGV�WR�WKH�VWLSXODWLRQ�DJDLQ�WKDW�DOWHUQDWLYH�WRSRORJLHV
RU�DOWHUQDWLYH�PDWKHPDWLFV�DUH�QHHGHG��DQG� LV� WKHUH�QDLYH�PDWK�RU� ORJLF��ZKLFK
XQGHUOLHV�WKH�ZD\�ZH�DEVWUDFW�1DLYH�3K\VLFV�RU�1DLYH�*HRJUDSK\�DQG�LI�LW�H[LVWV
ZRXOG�ZH�HYHU�DUULYH�DW� LW"�3DWULFN�+D\HV�VWDWHG� WKDW�KH�KDV�QRW� IRXQG�D�QDLYH
PDWKHPDWLFV�\HW�DQG�VXJJHVWHG�WKDW�RQH�FRXOG�ORRN�DW�WKH�V\VWHPDWLF�HUURUV�WKDW
FKLOGUHQ�PDNH�DV�WKH\�OHDUQ�

0LFKDHO�&XUU\�UDLVHG�D�FRQFHUQ�DERXW�LVVXHV�UHODWLQJ�WR�1*����+H�VXJJHVWHG
WKDW�SHRSOH�FRQVWUXFW�D�ZRUOG�PDGH�RXW�RI�SODFHV�DQG�EXLOG�XS�D�VHQVH�RI�ZKDW
WKH�ZRUOG�LV�OLNH³D�VHW�RI�SODFHV��+RZ�GR�\RX�GHDO�ZLWK�WKH�SUREOHPV�WKDW�DULVH
ZKHQ�SHRSOH�FUHDWH�FHUWDLQ�W\SHV�RI�SODFHV��H�J���%RVQLD��9LHWQDP�"�,�GR�QRW�KHDU
WKHVH�WRSLFV�EHLQJ�DGGUHVVHG�ZLWK�WKLV�OLVW�

7KH�VHVVLRQ�FORVHG�ZLWK�D�SODQ�WR�FRQVLGHU�ZKDW�UROH�1DLYH�*HRJUDSK\�ZRXOG
SOD\�IRU�*,6�

�� 7KH�5HODWLRQVKLS�%HWZHHQ�1DLYH�*HRJUDSK\
DQG�*,6

(DFK� EUHDNRXW� JURXS�ZDV� FKDUJHG�ZLWK� WKH� REMHFWLYH� WR� GHYHORS� D�*,6� IRU� WKH
QRQ�H[SHUW��L�H���D�XVHU�ZLWK�QR�*,6�WUDLQLQJ��

� :KDW�GR�QRQ�H[SHUWV�XVH�QHHG"

0D\�QHHG�WR�SLFN�D�SDUWLFXODU�VFHQDULR�VXFK�DV�KRXVH�KXQWLQJ��YDFDWLRQ�SODQQLQJ�
RU�SDUWLFLSDWLQJ�LQ�D�GLVSXWH�UHJDUGLQJ�ORJJLQJ��RU�YHKLFOH�QDYLJDWLRQ�

� $Q�LVVXH�RI�LQWHUIDFH�GHVLJQ�RQO\"
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�,V�LW�MXVW�DQ�LQWHUIDFH�LVVXH"�$UH�WKHUH�RWKHU�LVVXHV"

� +RZ�WR�LPSOHPHQW

:KDW� ZRXOG� EH� WKLQJV� WKDW� JHW� UHFRUGHG� RU� DUH� LQIHUUHG"� :KHUH� ZRXOG� 1DLYH
*HRJUDSK\�H[WHQG�WKH�NQRZOHGJH�EDVH"

� :KDW�ZRXOG�EH�VRPH�W\SLFDO�1DLYH�*HRJUDSK\�DSSOLFDWLRQV"

7\SLFDO�WDVNV�LQFOXGH�KRXVH�KXQWLQJ��HQYLURQPHQWDO�GLVFXVVLRQ�DQG�GHEDWH� �QHZ
VKRSSLQJ� PDOO� ORFDWLRQ�� ROG� JURZWK� SURWHFWLRQ�� HWF���� QDYLJDWLRQ� ZLWK� YHKLFOH�
YDFDWLRQ�SODQQLQJ�

7KLV�DSSURDFK�OHG�WR�D�FRPSLODWLRQ�RI�WKH�GHVLGHUDWD�IRU�D�1DLYH�*HRJUDSK\�
EDVHG�*,6��IURP�IRXU�GLIIHUHQW�YLHZSRLQWV�

��� *URXS�2QH·V�'HVLGHUDWD

7KLV�JURXS�FRQVLGHUHG�TXHVWLRQ����+RZ�EURDG�LV�WKH�VFRSH"�*URXS�PHPEHUV�IHOW
WKHUH� LV� VSLOO�RYHU� LQWR� RWKHU� VFDOHV� DQG� GLVFLSOLQHV�� 7KH\� GHILQHG� 1DLYH
*HRJUDSK\�IRU�D�QRQ�H[SHUW��WKDW�LV�DQ\�FRPSXWHU�WRRO�IRU�JHRJUDSKLF�SUREOHPV
WKDW� KDV� D� IRFXV� WRZDUGV� SUREOHPV� WKDW� QHYHU� LQYROYH� D� 6$3� �VSDWLDOO\� DZDUH
SURIHVVLRQDO��

:KDW�GR�QRQ�H[SHUWV�XVH�RU�QHHG"

� QHHG� WR� NQRZ� DERXW� UHODWLRQV� EHWZHHQ� WKLQJV� DQG� SDUWLDOO\� FRPSOHWH
LQIRUPDWLRQ�DERXW�UHODWLRQV�

� SUHGLFWLRQ³OLPLWHG�LQIRUPDWLRQ�RQ�FRRUGLQDWHV�DQG�UHODWLRQV�

� WLPH�GHOD\V�LQ�LQIRUPDWLRQ�LQSXW�

� QRWLRQ�RI�SODFH�

� PXQGDQH�YV��GLVDVWHU�

7KH�JURXS�DOVR�FRQVLGHUHG�ZKHWKHU�WKLV�ZDV�MXVW�DQ�LVVXH�RI�LQWHUIDFH�GHVLJQ�
DQG� FRQFOXGHG� WKDW� LQSXW�V\VWHP�RXWSXW� LV� D� SRRU� EUHDNXS� RI� 1DLYH
*HRJUDSK\��DQG�WKDW�VHOHFWLRQ�RFFXUV�DW�DOO�WKUHH�OHYHOV�

&RQVLGHULQJ�LVVXHV�RI�LPSOHPHQWDWLRQ�OHG�WR�D�OLVW�RI�LPSRUWDQW�SRLQWV�

� WUDQVIRUPLQJ�TXDOLWDWLYH�LQIRUPDWLRQ�LQWR�FRRUGLQDWH�VSDFH

� OHDGLQJ�SHRSOH�WKURXJK�DQDO\VLV

� VDQLW\�FKHFNV

� LQFRPSOHWH�LQIRUPDWLRQ

� KRZ�WR�EXLOG�VPDOO�WKHRULHV"

� GDWDEDVH�LQWHJUDWLRQ

� JUDQXODULW\��VHOHFWLRQ
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:KHQ� FRQVLGHULQJ� ZKHUH� ZRXOG� D� *,6�,,� H[WHQG� WKH� XVHU� EDVH�� WKH� JURXS
GLVFXVVHG�LI�WKH\�GLG�QRW�KDYH�*,6�,��ZKDW�ZRXOG�ZH�EXLOG"�8VLQJ�FRPPRQVHQVH
NQRZOHGJH�ZKDW�ZRXOG�ZH�EXLOG"�7KHLU�DQVZHU�ZDV��D�V\VWHP�WKDW�JHQHUDWHV�RU
DVVLVWV� DQ� XQGHUVWDQGLQJ� RI� 1DLYH� *HRJUDSK\� EDVHG� RQ� FRPPRQVHQVH
NQRZOHGJH� DQG� VXFFHHGV� LQ� EUHDNLQJ� D� JHRJUDSK\� SUREOHP� LQWR� WUDFWDEOH
TXHVWLRQ�

:KHQ�FRQVLGHULQJ�KRZ�WR� LPSOHPHQW�WKHLU� LGHDV�� WKH�JURXS�FDPH�XS�ZLWK�D
FDWHJRUL]DWLRQ�RI�SUREOHPV�

�� 4XDOLWDWLYH�LQIRUPDWLRQ�LQWR�FRRUGLQDWH�VSDFH

� OHDGLQJ�SHRSOH�WKURXJK�DQDO\VLV

� VDQLW\�FKHFN

� LQFRPSOHWH�LQIRUPDWLRQ

�� 'DWDEDVH�LQWHJUDWLRQV�RU�FOHDQLQJ�RI�GDWD

�� +RZ� WR� EXLOG� VPDOO� WKHRULHV� �PDNLQJ� DSSRLQWPHQWV�� ILQGLQJ� EXLOGLQJV�� DQG
KRZ�WR�FRPELQH�WKHP

�� *HWWLQJ�WKLQJV�LQ�DQG�RXW

��� *URXS�7ZR·V�'HVLGHUDWD

&XUUHQW� *,6V� DUH� QDLYH�� 7KLV� JURXS� EHOLHYHG� WKDW� WKHUH� LV� D� QHHG� WR� DGG
FRPPRQVHQVH� DQG� VRSKLVWLFDWHG� UHDVRQLQJ�� 7KH� JURXS� GHILQHG� GHVLUHG
IXQFWLRQDOLW\�DQG�GHULYHG�D�´ZLVK�OLVWµ�RI�QHHGHG�WHFKQRORJ\�LQFOXGLQJ��LQWHUIDFH�
VWRUDJH��DQG�UHDVRQLQJ�LVVXHV�

,W�ZDV�GHFLGHG� WKDW�RQH�ZRXOG�ZDQW� WKH� IXQFWLRQDOLW\�RI� D�GHFLVLRQ� VXSSRUW
V\VWHP�IRU�JHRJUDSKLF�UHDVRQLQJ��7KLV�FRXOG�DLG�LQ�SROLF\�OHYHO�GHFLVLRQ�PDNLQJ�
VXFK� DV� ´6KRXOG�ZH� EXLOG� D� VKRSSLQJ� FHQWHU� KHUH"�:K\� RU� ZK\� QRW"µ� 2U� IRU
SUREOHP� VROYLQJ� DW� WKH� SHUVRQDO� OHYHO�� IRU� LQVWDQFH�� ´6KRXOG� ,� EX\� WKLV� KRXVH"
:K\�RU�ZK\�QRW"µ

7KH� JURXS� FDPH� XS�ZLWK� D� WHFKQRORJ\�ZLVK� OLVW�� )LUVW� ZLWK� UHVSHFW� WR� XVHU
LQWHUIDFH�FRQVLGHUDWLRQV�WKH\�EHOLHYH�WKH�IROORZLQJ�ZRXOG�EH�GHVLUDEOH�

� IOH[LEOH�TXHU\�H[SUHVVLRQ

� YLVXDO�GLVSOD\�LQWHUDFWLRQ

� QDWXUDO�ODQJXDJH�XQGHUVWDQGLQJ

� SURFHVV�GLVSOD\�FDSDELOLWLHV��H�J���DQLPDWLRQ�

� H[SODQDWLRQ

&RQVLGHULQJ�VWRUDJH�LVVXHV��WKH\�LQFOXGHG�

� LQWHJUDWLRQ�RI�PXOWLSOH�LQIRUPDWLRQ�EDVHV��NQRZOHGJH�GDWD�
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� PXOWLSOH��DQG�PRUH�SRZHUIXO��YLVXDO�VSDWLDO�UHSUHVHQWDWLRQV

� JHRPHWU\�DQG�VHPDQWLFV

� PRUH�XQLIRUPLW\�RI�GDWD

)LQDOO\��UHJDUGLQJ�UHDVRQLQJ�FDSDELOLWLHV��LW�ZDV�IHOW�WKHUH�ZRXOG�EH�D�QHHG�IRU�

� VRSKLVWLFDWHG��VFLHQWLILF��JHRJUDSKLF�UHDVRQLQJ

� FRPPRQVHQVH�UHDVRQLQJ

� TXDOLWDWLYH�DQG�TXDQWLWDWLYH

� UHDVRQLQJ�ZLWK�LQFRPSOHWH�NQRZOHGJH�DQG�XQFHUWDLQW\��H�J���IX]]\�
ERUGHUV�

7KHUH�ZDV�VRPH�GLVFXVVLRQ�DIWHU�WKLV�SUHVHQWDWLRQ�DV�RQH�SDUWLFLSDQW�GLG�QRW
EHOLHYH� WKDW� LV�SRVVLEOH� WR�KDYH�RQH�PRGHO� WKDW� WUHDWV� DOO�GRPDLQV�� DQG�DQRWKHU
FRQWUDGLFWHG� WKLV� YLHZ� FLWLQJ� WKH� DSSURDFK� WDNHQ� E\� &<&� WR� FROOHFW� WKH� UXOHV
QHHGHG�IRU�GLIIHUHQW�DSSOLFDWLRQV�DQG�GRPDLQV�

��� *URXS�7KUHH·V�'HVLGHUDWD

7KLV� EUHDNRXW� JURXS� IHOW� WKDW� ZKDW� XVHUV� QHHG� LQFOXGHV� XVDEOH� UHOHYDQW
LQIRUPDWLRQ� �GR� QRW� RYHUZKHOP� WKH� XVHU��� UHDG\� DSSOLFDELOLW\�� FODULW\�� D
UHSRVLWRU\� IRU� NQRZOHGJH�� DQDO\WLF� SRZHU� �ORRNLQJ� DW� FKDQJHV� DFURVV� WLPH�
PRGHOLQJ� DQG� OLQNDJHV��� SULYDF\�� UHODWLYH� WR� D� SHUVSHFWLYH�� DQG� WKH� DELOLW\� WR
VKDUH�D�SHUVSHFWLYH�

$UH� WKHVH� LVVXHV�RI� LQWHUIDFH�GHVLJQ"�1R��+RZHYHU�� WKH�JURXS�EHOLHYHG� WKDW
WKHUH�ZDV�D�QHHG�IRU�D�ULFKHU�RQWRORJ\��PRUH�NQRZOHGJH��DQG�´QDLYHµ�NQRZOHGJH
IRU�RWKHU�GRPDLQV��$OVR�UHDVRQLQJ�DERXW�PHWULFV�DQG�UHDVRQLQJ�E\�DQDORJ\�ZDV
PHQWLRQHG�

:KHQ� FRQVLGHULQJ� LPSOHPHQWDWLRQ�� WKH� JURXS� IHOW� LW� ZDV� SUHPDWXUH� WR
FRQVLGHU�WKLV�\HW��'R�WKLQJV�LQ�UHDO�WLPH³DV�IDVW�DV�\RX�QHHG�LW��7KHUH�LV�D�QHHG
IRU� YDULRXV� OHYHOV� RI� GHWDLO�� DQG� WKH� V\VWHP�PXVW� EH� DEOH� WR� GHDO� ZLWK� VSHFLDO
SXUSRVHV�RU�XQDQWLFLSDWHG�SUREOHPV�

([WHQVLRQV�WR�WKH�XVHU�EDVH�ZRXOG�LQFOXGH�

� KDYH�DFFHVV�WR�SUHYLRXVO\�XQFRGHG�GDWD�

� VRFLDO�WKHRUHWLF�DSSOLFDWLRQV��DQG

� VXUYHLOODQFH�

7KH�QRQ�H[SHUWV·�QHHGV�LQFOXGH�

� 8VDEOH�� UHOHYDQW� LQIRUPDWLRQ��%H�DEOH� WR� ILQG�D� VLWXDWLRQ�DQG� WKHQ�DOO� WKH
SRVVLEOH�LQIRUPDWLRQ�DERXW�LW��H�J���IRU�QDYLJDWLRQ��IRU�VRFLDO�VHUYLFHV��IRU�D
FRPPXQLW\� WR� WUDFN� KD]DUGRXV� ZDVWH� EHLQJ� WUDQVSRUWHG� WKURXJK
QHLJKERUKRRGV�
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� 5HDG\� DSSOLFDELOLW\�� 3UHVHQW� YDOXH�QHXWUDO�� XVHIXO� LQIRUPDWLRQ
,V�WKH�*,6�WR�DFWXDOO\�VROYH�WKH�SUREOHP��RU�WR�VXSSRUW�WKH�XVHU�VROYLQJ�WKH
SUREOHP"�9DOXH�QHXWUDO� LQIRUPDWLRQ�PHDQV�PDNLQJ�DQ�HIIRUW�QRW� WR�VROYH
WKH�SUREOHP�IRU�WKH�XVHU"

� &ODULW\��(PSRZHULQJ�YV��RYHUSRZHULQJ�ZLWK�LQIRUPDWLRQ�

� 5HSRVLWRU\� IRU� NQRZOHGJH�� *,6� DV� DUFKLYH�� IRU� XWLOLWDULDQ� SXUSRVHV�� IRU
FXOWXUDO�UHDVRQV�

� 3ULYDF\�� 7KH� UHFRJQLWLRQ� WKDW� FHUWDLQ� XVHUV� ZDQW� ORWV� RI� GDWD� DERXW
LQGLYLGXDOV��EXW�WKDW�WKH�LQGLYLGXDOV�GR�QRW�ZDQW�VR�PXFK�WR�EH�UHYHDOHG
DERXW� WKHPVHOYHV�� :KDW� NLQGV� RI� LQIRUPDWLRQ� VKRXOG� EH� H[FOXGHG�� H�J��
OLEHORXV� LQIRUPDWLRQ"� &RPELQLQJ� GDWD� IURP� PXOWLSOH� VRXUFHV� LQWR
VRPHWKLQJ�TXLWH�PRUH�LV�DQ�LVVXH�

� $QDO\WLF� SRZHU�� &XUUHQW� *,6� DQDO\WLF� SRZHUV� DUH� DPHQDEOH� WR� XVH� LQ
FRPPRQVHQVH�VFHQHV�

� *,6�WR�LQWHUSRODWH��WR�ILOO�LQ�GDWD�LQ�D�FUHDWLYH�ZD\�

,QWHUIDFH�GHVLJQ�FRQVLGHUDWLRQV�LQFOXGH�

� *,6�IRU�WKH�QRQ�H[SHUW�LV�QRW�DQ�LVVXH�RI�LQWHUIDFH�GHVLJQ�RQO\�

� 7UDGHRII�RU�FRQWUDGLFWLRQ²DQ�LQWHUIDFH�PD\�EH�HDV\�IRU�WKH�XVHU��EXW� WKHQ
PD\�KLGH�WKH�ZD\�WKH�DQDO\VLV�WDNHV�SODFH�

� $UH�ZH�PLUURULQJ�QDLYH�UHDVRQLQJ�RU�GUDZLQJ�FRQFOXVLRQV�DQG�SUHVHQWLQJ
WKHP�LQ�D�QDLYH�ZD\"

� 0RUH�NQRZOHGJH��([WHQG�1�*,6�WR�QDWXUDO�ODQJXDJH�XQGHUVWDQGLQJ��0DLQ
JRDO�RI�1�*,6� LV� WR�JHW�NQRZOHGJH�GRZQ³WKH� LQWHUIDFH� LV� MXVW�SDUW�RI� LW�
([DPSOH� LV� KRXVH� KXQWLQJ��:DQW� D� VHQVH� RI� QHLJKERUKRRGV�� QRW� MXVW� WKH
DELOLW\� WR� H[WHQG� D� IRXU�PLOH� EXIIHU� WR� VDWLVI\� FULWHULD� IRU� ORFDWLRQ� QHDU� D
VFKRRO�

� $QDORJ\��:H� FDQ� WDNH�*,6� QRZ� DQG�SXW� D� EHWWHU� LQWHUIDFH� RQ� LW�� EXW�ZH
QHHG� LQVWHDG� EHWWHU� LQWHUQDO� UHSUHVHQWDWLRQV� IRU� UREXVWQHVV� DFURVV
DSSOLFDWLRQV�

� ´1DLYHµ�NQRZOHGJH�IRU�RWKHU�GRPDLQV��6RPH�RI� WKH�QRQ�H[SHUWV� WKDW�XVH
*,6�DUH�H[SHUWV�LQ�RWKHU�GRPDLQV�

� 5HDVRQLQJ�DERXW�PHWULFV�

� 9DULRXV�OHYHOV�RI�GDWD��*,6�VHHPV�WR�KDYH�EHHQ�FUHDWHG�IRU�ELJ�SUREOHPV�
ZKHUHDV�WKH�QDLYH�XVHU�RIWHQ�KDV�ORFDO�VFDOH�TXHVWLRQV�

� 8QDQWLFLSDWHG�SUREOHPV��*,6�KDQGOHV�GDWD�IRU�VSHFLDO�SXUSRVH�QHHGV�QRZ�
8QDQWLFLSDWHG�SUREOHPV� DUH� WKH�1�*,6�QHHG��ZKHUH�ZH� QHHG� FDSDELOLWLHV
IRU�LQWHJUDWLRQ�DQG�LQIHUHQFH�LQ�UHDO�WLPH�
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,PSOHPHQWDWLRQ�LVVXHV�

� 'LVPLVVHG�WKH�LPSOHPHQWDWLRQ�LVVXH�DV�SUHPDWXUH��H[FHSW�DV�LW�OHG�XV�LQWR
WKH�TXHVWLRQ�RI�H[SDQGLQJ�WKH�XVHU�EDVH�

� $GGLQJ� JHRFRGHV� WR� DOO� NLQGV� RI� GHWDLO� UDLVHV� VXUYHLOODQFH� LVVXHV� DJDLQ
�H�J���SHRSOH�ZLWK�$O]KHLPHU·V�EHLQJ�LPSODQWHG�ZLWK�HOHFWURQLF�WDJV��

� +RZ�FDQ�ZH�H[WHQG�WR�KXPDQ�JHRJUDSKHUV��VRFLDO�WKHRUHWLF�W\SHV"

� &RQVWUDLQLQJ�VHDUFK�RI�WKH�ODZ��GRFXPHQWV�E\�ORFDWLRQ�

��� *URXS�)RXU·V�'HVLGHUDWD

7KLV�EUHDNRXW�JURXS�FRQVLGHUHG�VRPH�RI�WKH�SUREOHPV�ZLWK�FXUUHQW�*,6V��QDPHO\
WKDW�XVHUV�PXVW�JHW� WKH�V\VWHP·V�YLHZ�DQG�WKDW� LW� WDNHV�D� ORQJ� WLPH� WR� OHDUQ� WKH
WRRO�VHWV�

3DUWLFLSDQWV� GLVFXVVHG�ZKDW� QRQ�H[SHUW� XVHUV� QHHG� IURP� D� V\VWHP� �H�J��� IRU
KRXVH�VHDUFK��YDFDWLRQ�SODQQLQJ��XUEDQ�SODQQLQJ��YHKLFOH�QDYLJDWLRQ��DQG�FDPH
XS�ZLWK�D�VHULHV�RI�WRSLFV�

� RYHUYLHZ� LQIRUPDWLRQ� �IO\LQJ�PHWDSKRU� DV� XVHG� E\� WKH�*HUPDQ�ZHDWKHU
FKDQQHO�

� G\QDPLF�SUHVHQWDWLRQ�RI�SODFHV

� ´HOHFWURQLF�ELQRFXODUVµ�WR�ORRN�WKURXJK�EXLOGLQJV

� VKRXOG�WKH�V\VWHP�DGDSW�WR�GHILFLHQFLHV�RI�SHRSOH�RU�GR�ZH�QHHG�D�PHHWLQJ
SODFH"

� FRPSDUH�WKH�VSUHDGVKHHW�PHWDSKRU�ZLWK�WKH�GHVNWRS�PHWDSKRU

� NHHS�WKH�SRZHU�RI�JHRJUDSK\�

7KH\� WRR� FRQVLGHUHG� ZKHWKHU� 1DLYH� *HRJUDSK\� ZDV� DQ� LVVXH� RI� LQWHUIDFH
GHVLJQ� RQO\� DQG� FRQFOXGHG� WKDW� LW� ZDV� QRW�� )RU� LQVWDQFH�� 6,0&,7<� DQG
6,0:25/'�KDYH�EHHQ�YHU\�SRSXODU�ZLWK�XVHUV��7KHLU�VXFFHVV�PD\�EH�DWWULEXWHG
WR� WKH� IDFW� WKDW� WKH\� XVH� VLPSOH�� KLJKO\� DEVWUDFW� PRGHOV� WKDW� XVHUV� FDQ� HDVLO\
KDQGOH�DQG�FRPSUHKHQG��7KHUH� LV�D�QHHG� WR�JR� IURP�D�JHRPHWULF�EDVLV� �FXUUHQW
V\VWHPV�� WR� D� PRUH� FRQFHSWXDO�� VHPDQWLF� RYHUOD\³DQ� REMHFW�FHQWHUHG� W\SH� RI
V\VWHP�� 0LJKW� DOVR� ZDQW� WR� LQFOXGH� VNHWFKHV� DQG� YHUEDO� GHVFULSWLRQV� IRU
LQWHUDFWLRQ��9LVXDOL]DWLRQ�ZLOO�EH�LPSRUWDQW�WR�RYHUFRPH�RYHUORDGLQJ�RI�GDWD�DQG
GLIIHUHQW�W\SHV�RI�]RRPLQJ�VKRXOG�EH�PDGH�DYDLODEOH�IRU�GLIIHUHQW�WDVNV

:KHQ�FRQVLGHULQJ�KRZ�WR�LPSOHPHQW��WKH�JURXS�IHOW�WKDW�RQH�VKRXOG�DLP�IRU
VWURQJHU�YHUWLFDO�LQWHUDFWLRQ�EHWZHHQ�OD\HUV�

'LVFXVVLRQ�
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,Q� WKH� GLVFXVVLRQ� DIWHU� WKH� SUHVHQWDWLRQ�� SDUWLFLSDQWV� ZRQGHUHG� LI� ZH� DUH
FRQVWUDLQLQJ� RXUVHOYHV� E\� HPSKDVL]LQJ� WKH� JHRJUDSKLF� SDUW"� 3HUKDSV� WKH
DSSOLFDWLRQ�RI�JHRJUDSKLF�FRQFHSWV�WR�RWKHU�NLQGV�RI�VSDFH�VKRXOG�EH�FRQVLGHUHG�

2QH�RI�WKH�SDUWLFLSDQWV�IURP�&<&�VXJJHVWHG�WKDW�D�V\VWHP�IRU�FRPPRQVHQVH
UHDVRQLQJ�VKRXOG�KDYH�WKH�IROORZLQJ�HOHPHQWV�

� GDWDEDVH�LQWHJUDWLRQ�

� GDWD�FOHDQLQJ�

� QDWXUDO�ODQJXDJH�LQWHUSUHWDWLRQ�

� QDWXUDO�ODQJXDJH�JHQHUDWLRQ�

� NQRZOHGJH�UHSUHVHQWDWLRQ�

� PDS�LQWHUSUHWDWLRQ�

� PDS�JHQHUDWLRQ��DQG

� VHPDQWLF�WH[W�UHWULHYDO�

�� 7RZDUG�'HVLJQLQJ�DQG�'HYHORSLQJ�*,6V�%DVHG
RQ�1DLYH�*HRJUDSK\

'DYLG� 0DUN� SUHVHQWHG� D� VFKHPDWLF� WR� GHVFULEH� VRPH� RI� WKH� UROHV� IRU
FRPPRQVHQVH�JHRJUDSKLF�LQIRUPDWLRQ�LQ�*,6��)LJXUH����

Common sense and 
common knowledge 
of individuals and 
communities

“Scientific” geographic 
information (such as 
NSDI Framework data)

Commonsense 
output for 
untrained users

Scientific output 
for trained users

Database, query 
parsers, inference 
engine

Sophisticated 
science users 
untrained in GIS

A B

C D

)LJXUH����$�VFKHPDWLF�IRU�UROHV�RI�&RPPRQVHQVH�.QRZOHGJH�LQ�*,6�

*,6� WR� GDWH� KDV� EHHQ� GRPLQDWHG� E\� D� SDWK� IURP� $� WR� %�� &RPPRQVHQVH
NQRZOHGJH�FDQ�EH�SDUW�RI� WKH� LQSXW� WR�*,6� �&���ZKHUH�TXDOLWDWLYH�� JHQHUDO�� DQG
IRON�NQRZOHGJH�LV�SXW�LQWR�WKH�GDWDEDVH�IRU�XVH�E\�D�YDULHW\�RI�XVHUV��DORQH�RU�LQ
FRQMXQFWLRQ�ZLWK�VFLHQWLILF�JHRJUDSKLF� LQIRUPDWLRQ��$QRWKHU�SDWKZD\�LV� IURP�$
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WR�'��PDNLQJ�VFLHQWLILF�*,6�GDWD�DFFHVVLEOH�WR�WKH�JHQHUDO�SXEOLF��$�IXWXUH�SULYDWH
FRPPXQLW\�*,6�PLJKW�VLPSO\�HQDEOH�WKH�&�WR�'�SDWKZD\��)LYH�EUHDNRXW�JURXSV
ZHUH�DVVHPEOHG�WR�GLVFXVV�YDULRXV�DVSHFWV�RI�GHVLJQLQJ�DQG�GHYHORSLQJ�D�1DLYH
*HRJUDSK\�EDVHG�*,6�

��� 6\VWHP�5HTXLUHPHQWV�%DVHG�RQ�D�+\SRWKHWLFDO�&DVH�6WXG\

7KLV� JURXS� IRFXVHG� RQ� GHYHORSPHQW� RI� D� UHDO�ZRUOG� FDVH� VWXG\� LQYROYLQJ� WKH
VSUHDG�RI�D�GLVHDVH��7KH\�SUHVHQWHG�WKH�IROORZLQJ�VFHQDULR�

7KHUH�DUH�����FDVHV�RI�D�QHZ�GLVHDVH��/RFDWLRQV�DQG�WLPHV�DUH�NQRZQ�

$VVXPSWLRQV

� :H�KDYH�D�*,6��EXW�ZLWKRXW�GDWD��DOWKRXJK�ZLWK�,QWHUQHW�DFFHVV�

� 'LVHDVH��ORFDWLRQV�RI�YLFWLPV��DQG�WLPH�RI�FRQWUDFWLRQ�DUH�NQRZQ�

� *,6�XVHUV�DUH�H[SHUWV�LQ�D�GLVFLSOLQH��EXW�DUH�QRW�*,6�H[SHUWV�

:H�DUH�LQWHUHVWHG�LQ�WKH�IROORZLQJ�TXHVWLRQV�

� +RZ�ZDV�WKH�GLVHDVH�WUDQVPLWWHG"

� :KHUH�LV�LW�OLNHO\�WR�JR�QH[W"

� +RZ�WR�FXUH�LW�DQG�ZKDW�FDQ�ZH�GR�DERXW�LW"�

/RFDWLRQV

7KHUH� DUH� GLIIHUHQW� UHIHUHQFHV� RI� ZKHQ� DQG� ZKHUH� SDWLHQWV� JRW� WKH� GLVHDVH�
&RRUGLQDWH�V\VWHP��SRVWFRGH��JULG�UHIHUHQFH��HWF��7KHUH�DUH�DOVR�WH[WXDO�KLVWRULHV
RI� SDWLHQWV·� PRYHPHQWV� OLNH�� ´2Q� 6DWXUGD\� ,� ZDONHG� GRZQ� 6PLWK� 6WUHHW�� QHDU
VRPH�SDUN�� WRRN�D� ULJKW�� DORQJ�D� ULYHU��PHW�P\� IULHQG� -RKQ�DQG�KDG�FRIIHH��JRW
ELWWHQ�E\�D�UDW��DQG�HQGHG�XS�E\�D�FKXUFK�ZLWK�D�JUHDW�YLHZ�RYHU�WKH�FLW\�µ

6\VWHP�$UFKLWHFWXUH

7KH�IROORZLQJ�VWHSV�KDYH�WR�EH�FRQVLGHUHG��K\SRWKHVLV�LQSXW��GDWD�FROOHFWLRQ��*,6
SURFHVVLQJ��IHHGEDFN�XQWLO�VDWLVILHG�RU�ERUHG��

+\SRWKHVLV�,QSXW�

7KH�V\VWHP�DFWV�DV�D�FRPPHQWDWRU�XSRQ�K\SRWKHVHV��+\SRWKHVHV�DUH�HQWHUHG�E\
PHGLFV�ZLWK�QR�VSHFLDO�NQRZOHGJH�RI�*,6�

'DWD�&ROOHFWLRQ�

'DWD� DUH� FROOHFWHG� WR� KHOS�PDNLQJ� FRPPHQWV� RQ� WKH� K\SRWKHVLV�� 7KHUH� DUH� WKH
SUREOHPV�RI�FROOHFWLQJ�WKH�DSSURSULDWH�GDWD�VHWV�DQG�RI�GDWD� LQWHJUDWLRQ�RI�GDWD
IURP� KHWHURJHQHRXV� VRXUFHV�ZLWK� GLIIHUHQFHV� LQ� WKH� GDWD�PRGHO�� FRPSOHWHQHVV�
UHVROXWLRQ��DQG�DFFXUDF\��
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*,6�3URFHVVLQJ

7KH�V\VWHP�WULHV�WR�VDWLVI\�D�VHW�RI�FRQVWUDLQWV��IRU�H[DPSOH�

� IORZV��VHZDJH�FDQQRW�IORZ�XSKLOO��ELJ�SLSHV�GR�QRW�IHHG�OLWWOH�SLSHV�

� GLVWDQFH��VSHHG�WUDYHOHG��OLQNHG�WR�PRGHV�RI�WUDYHO��

� XQLYHUVDO� FRQVWUDLQWV�� D� SHUVRQ� FDQQRW� EH� LQ� WZR� GLIIHUHQW� SODFHV� DW� WKH
VDPH�WLPH�

� GLIIXVLRQ�FODVVHV�DQG�PDWFKLQJ�VSDWLDO�SDWWHUQV�

� FDUULHU�FRQVWUDLQWV��DLUERUQH��«���DQG

� PHFKDQLVP³VSDWLDO� SDWWHUQ� LV� D� SDUWLFXODU� SDWWHUQ� FRQVLVWHQW� ZLWK� D
SDUWLFXODU�GLVWULEXWLRQ�SURFHVV�

3RVVLELOLWLHV�IRU�2XWSXW

� ´7KDW�VHHPV�WR�ILW�µ

� $�UHIXWDWLRQ��ZLWK�DQ�H[SODQDWLRQ�

� ´'R�QRW�ZDVWH�\RXU�WLPH�ZLWK�WKDW�RQH��EHFDXVH�«µ��VDQLW\�FKHFN�

� ´<RX�FRXOG�WU\�«µ

� 9LVXDOL]DWLRQ�RI�WKH�HIIHFWV�RI�WKH�K\SRWKHVLV�

� 6LPXODWLRQV�

+RZ� FDQ� RQH� VHSDUDWH� 1DLYH� *HRJUDSK\� IURP� VFLHQWLILF� JHRJUDSK\"� 7KH
DERYH� H[DPSOH� LV� DOPRVW� WKH� SURWRW\SLFDO� FDVH� IRU� VRSKLVWLFDWHG� JHRJUDSKLF
UHDVRQLQJ��:KDW�LV�GLIIHUHQFH�EHWZHHQ�6��DQG�1�JHRJUDSK\�LQ�WKLV�FRQWH[W"

���� $Q�2QWRORJ\�RI�1DLYH�*HRJUDSK\

7KLV� JURXS� ZRUNHG� RQ� EHJLQQLQJ� WKH� FRQVWUXFWLRQ� RI� D� JHRJUDSKLF� RQWRORJ\�
7KHLU� PHWKRGRORJ\�� LQVSLUHG� E\� WKDW� RI� 3DWULFN� +D\HV� LQ� KLV� 1DLYH� 3K\VLFV
0DQLIHVWR� �+D\HV� ������ +D\HV� ����E��� ZDV� D� FRPELQDWLRQ� RI� D� SULRUL
LQWURVSHFWLRQ� DQG�PXWXDO� FULWLFLVP� DQG� DUJXPHQW�� 7KH\� SUHVHQWHG� WKHLU� UHVXOW�
ZKLFK�LV�UHSURGXFHG�LQ�WKLV�UHSRUW�DV�$SSHQGL[����,W�KDV�WKH�IRUP�RI�D�KLHUDUFK\
RI�NLQGV�RI�JHRJUDSKLF�´WKLQJV�µ�UDWKHU�OLNH�WKH�´IHDWXUH�FRGHVµ�RU�´HQWLW\�W\SHVµ
RI�D�FDUWRJUDSKLF�GDWD�VWDQGDUG��6RPH�RI�WKH�HOHPHQWV�LQ�WKH�RQWRORJ\�DUH�GHILQHG
IXQFWLRQDOO\�� 6RPH� LWHPV� LQ� WKH� RQWRORJ\� DUH� SURSHUWLHV� RU� DWWULEXWHV�� VXFK� DV
´FLUFXODUµ�RU�´OLQHDU�µ

$�TXHVWLRQ�WKDW�FDPH�XS�GXULQJ�WKH�GLVFXVVLRQ�ZDV��´:KDW�GR�DOO�WKHVH�WHUPV
PHDQ"µ�7KH� UHVSRQVH�ZDV� WKDW�� VLPLODU� WR�1DLYH�3K\VLFV�� D[LRPV�ZRXOG�GHILQH
WKH�PHDQLQJ�RI� WKHVH�WHUPV��:KHQ�LW�ZDV�DVNHG�LI� LW�ZDV�SRVVLEOH� WR�D[LRPDWL]H
WKHVH�WHUPV��DQRWKHU�SDUWLFLSDQW�VXJJHVWHG�WKDW�LW�ZRXOG�KHOS�WR�ORRN�DW�H[DPSOHV
ZKHQ�GHILQLQJ�WKH�D[LRPV��([DPSOHV�FRXOG�DOVR�KHOS�WR�WHVW�WKH�D[LRPV�LQ�RUGHU
WR�DUULYH�DW�D�XVHIXO�FODVVLILFDWLRQ�
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7KHUH� ZDV� GLVFXVVLRQ� DERXW� WKH� PHWKRG� WKDW� ZDV� XVHG� WR� FUHDWH� WKH� OLVW
EHFDXVH� WKH� JURXS� XVHG� D� KLHUDUFK\�� $V� DQ� DOWHUQDWLYH�� FODVVHV� ZLWK� PXOWLSOH
LQKHULWDQFH�DQG� LQWHUDFWLRQV� FRXOG�KDYH�EHHQ�XVHG��7RQ\�&RKQ� UHSOLHG� WKDW� WKH
VWUXFWXUH�RI�WKH�ZKROH�OLVW� LV�QRW�QHFHVVDULO\�D� WUHH�EXW�SDUWV�PD\�EH�WUHH�OLNH�� ,W
PD\� DOVR� EH� D� ODWWLFH�� $� ODWWLFH�ZRXOG� EH�PRUH� GLIILFXOW� WR� UHSUHVHQW� EXW�PRUH
OLNHO\�WR�EH�FRUUHFW��1RW�DOO�SDUWLFLSDQWV�ZDQWHG�WR�JLYH�XS�WKH�LGHD�RI�D�KLHUDUFK\
KRZHYHU��´,I� VRPH� WKLQJV� VHHP� WR�EH�PRUH� LPSRUWDQW� WKHQ�ZH�VKRXOG�NHHS� WKH
KLHUDUFK\�µ

���� 'HYHORSPHQWDO�,VVXHV

$V�DQ�H[DPSOH�RI�VFDOH�LVVXHV��'DQ�0RQWHOOR·V�W\SRORJ\�ZDV�SUHVHQWHG�

�� PLQXVFXOH

�� ILJXUDO

�� YLVWD

�� HQYLURQPHQWDO

�� JHRJUDSKLF

6SDFHV���DQG���FDQQRW�EH�NQRZQ�E\�H[SHULHQFH��WKH\�DUH�PHGLDWHG�

2QH�H[DPSOH�RI�D�GHYHORSPHQWDO�LVVXH�LV�WKDW�ZKDW�PD\�EH�´HQYLURQPHQWDOµ
IRU� DGXOWV�PD\�EH� ´JHRJUDSKLFµ� IRU� FKLOGUHQ��PXFK� UHVHDUFK�KDV� EHHQ� GRQH� RQ
ILJXUDO� DQG�YLVWD� VSDFHV�EXW� WKHUH�KDV� EHHQ� D� ODFN� RI� UHVHDUFK� RQ�KRZ� FKLOGUHQ
PDS� D� ODUJH� VFDOH� HQYLURQPHQW�� &RJQLWLYH� GHYHORSPHQW� RI� HQYLURQPHQWDO� DQG
JHRJUDSKLF�NQRZOHGJH�LV�ULSH�IRU�DQ�DSSURDFK�EDVHG�RQ�1DLYH�*HRJUDSK\�

1H[W�� DQ� H[DPSOH�ZDV�SUHVHQWHG� WKDW�GHPRQVWUDWHG� WKH� XWLOLW\� RI� D� ´QDLYHµ
DSSURDFK�DQG�D�VSHFLILF�QDLYH�JHRJUDSKLF�FRQFHSW�

&KLOGUHQ�KDYH�EHHQ�WHVWHG�ZLWK�UHJDUG�WR�HDUWK�VKDSH�PRGHOV�

&KLOGUHQ·V�WKHRULHV�RI�WKH�HDUWK��9RVQLDGRX�DQG�%UHZHU�� !�HDUWK�LV�IODW�
�QDLYH"�� !� HDUWK�LV�URXQG��VFLHQWLILF"�

&KLOGUHQ�KDYH� WR�DGMXVW�ZLWK�ZKDW� WKH\�KDYH�H[SHULHQFHG��7KH\�GR�QRW� MXVW
JHW� WKH� VFLHQWLILF� SDUW�� LW� KDV� WR� EH� LQWHJUDWHG� ZLWK� QDLYH� FRQFHSWV�� 7KHUH� DUH
GLIIHUHQW� PHQWDO� PRGHOV� RI� WKH� HDUWK�� ,W� ZDV� SRLQWHG� RXW� WKDW� WKHUH� LV� QR
XQLYHUVDOLW\�RI�FRQWHQW�EXW�RQO\�XQLYHUVDOLW\�RI�SURFHVV�
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)LJXUH����'HYHORSPHQWDO�VWDJHV�LQ�DFTXLULQJ�QDLYH�JHRJUDSKLF�UHDVRQLQJ�

7KUHH�LPSRUWDQW�VWDJHV�FDQ�EH�LGHQWLILHG��)LJXUH����

� ELUWK��!�PDSV

� QDWLYLVW�LQKHULWHG�FRJQLWLYH�DUFKLWHFWXUH

� SURFHVV�IURP�ELUWK�WR�6RSKLVWLFDWHG�*HRJUDSK\

&KLOGUHQ� DFTXLUH� D� QDLYH� JHRJUDSK\� EDVHG� RQ� H[SHULHQFH�� 7KH� TXHVWLRQ� LV�
´:KDW� LV� WKH� UHODWLRQVKLS� EHWZHHQ� 1DLYH� *HRJUDSK\� DQG� 6RSKLVWLFDWHG
*HRJUDSK\"µ� 7KHUH� VHHP� WR� EH� WUDMHFWRULHV� RI� 1DLYH� *HRJUDSK\� DQG
6RSKLVWLFDWHG� *HRJUDSK\�� WKH\� JR� LQ� SDUDOOHO�� 7KH� WKLUG� D[LV� LQ� WKH� ILJXUH
UHSUHVHQWV�WLPH�

0DSV�DUH�DUWLIDFWV�RI�6�JHRJUDSKHUV�DQG�FKLOGUHQ�KDYH�WR�FRPH�XS�ZLWK�WKLV�
&KLOGUHQ�DQG�DGXOWV�FRQVWUXFW�PDSV�DQG�ZH�QHHG�WR�XQGHUVWDQG�KRZ�WKH\�GR�LW�
$Q�LPSRUWDQW�TXHVWLRQ�LV�LI�IRUPDO�PRGHOV�DUH�SRVVLEOH�ZLWKRXW�LQVWUXFWLRQ�

,W� ZDV� UHPDUNHG� WKDW� ZH� KDYH� WR� GLVWLQJXLVK� EHWZHHQ� IRUPDO� PRGHOV� LQ
JHRJUDSKLF�WH[WERRNV�DQG�IRUPDO�PRGHOV�WKDW�DUH�QRW�LQ�JHRJUDSKLF�WH[WERRNV�

7KH�JURXS�DOVR�IRFXVHG�RQ�WKH�IROORZLQJ�RWKHU�LVVXHV�

� 6SDWLDO�YV��JHRJUDSKLF�NQRZOHGJH��,W� LV� LPSRUWDQW�WR�DQVZHU�WKH�TXHVWLRQ
RI� KRZ� PXFK� ´VSDWLDOµ� UHODWHV� WR� WKH� GHYHORSPHQW� RI� ´JHRJUDSKLF�µ
$QRWKHU�DVSHFW�WR�LQYHVWLJDWH�LV�WKH�UHODWLRQ�RI�GHYHORSPHQWDO�WUDMHFWRULHV
RI�WKH�WHUPV�´VSDWLDOµ�DQG�´JHRJUDSKLF�µ

� 6RXUFHV�RI�NQRZOHGJH�LQVWUXFWLRQ��IRUPDO�DQG�LQIRUPDO�

'RHV�QDLYH�PHDQ�XQLQVWUXFWHG��RU�XQWXWRUHG�"

��� ´:KDW�LV�D�1DLYH�5HSUHVHQWDWLRQ"µ

7KH�JHQHUDO�TXHVWLRQ�KHUH�LV��´$UH�QDLYH�UHSUHVHQWDWLRQV�D�QDWXUDO�NLQG��L�H���FDQ
WKH\�EH�XVHIXOO\�UHSUHVHQWHG�"µ
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6RPH�H[DPSOHV�ZHUH�PHQWLRQHG�

� 6XEZD\�XVH��RUGLQDO�UHODWLRQV³µIXQFWLRQDO�QHLJKERUKRRGµ

� )LUH�PDQDJHPHQW��RYHUODSSLQJ�PDSV�YDU\�E\�LQIRUPDWLRQDO�IXQFWLRQ��H�J��
ILUH�DV�REMHFW�

� %OLQG�JXLGDQFH��*,6���*36�DV�WULJJHUV�IRU�WDONLQJ�HQYLURQPHQWV

� ´&RQIHUHQFH� VXUYLYDO�µ� DFTXLULQJ� 6DQ� 0DUFRV� �SDWKZD\V� >WXQQHO@�
ODQGPDUN��JULG�

7KHVH� DUH� GLIIHUHQW� H[DPSOHV� LOOXVWUDWLQJ� GLIIHUHQW� IRUPV� RI� UHSUHVHQWDWLRQV
WKDW� PLJKW� QHHG� WR� EH� H[WUDFWHG� IURP� D� *,6� �)LJXUH� ���� 1DLYH� UHSUHVHQWDWLRQV
PXVW�EH�XVHIXO�

Naive
Representational

Function

GIS User

Useful Representation

)LJXUH����'LIIHUHQW�IRUPV�RI�QDLYH�UHSUHVHQWDWLRQV�

7KH�JURXS�LGHQWLILHG�VRPH�SUREOHPV�DQG�TXHVWLRQV�

� 7KH�1DLYH�5HSUHVHQWDWLRQDO�)XQFWLRQ�GLVWRUWV�*,6��)RU�H[DPSOH��%RVWRQ����
����/$��$QDKHLP�³$QDKHLP�LV�VRPHZKHUH�DURXQG�/$�

� ,V�WKHUH�D�VLQJOH�QDWXUDO�PHQWDO�PDS�WR�FRQVWUDLQ�1DLYH�5HSUHVHQWDWLRQDO
)XQFWLRQ��H�J���DQFKRU�WKHRU\��&RXFOHOLV�HW�DO�������"

� ,V�WKHUH�D�JHQHUDWLYH�IDPLO\�RI�VXFK�PRGHOV"

� &RPSHWHQFH�SHUIRUPDQFH�� IRU� H[DPSOH�� ´:KHQ� GR� WUHHV� EHFRPH� D
IRUHVW"µ

7KH�IROORZLQJ�FRQFOXVLRQV�ZHUH�GUDZLQJ�
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,I�WKH�1DLYH�5HSUHVHQWDWLRQ�)XQFWLRQ�LV�D�QDWXUDO�NLQG��LV�LW�D�QDWXUDO�VFLHQWLILF
NLQG"� 7KH� TXHVWLRQ� LV�� ´&DQ� ZH� FRQVWUXFW� D� JHQHUDWLYH� WKHRU\� RI� 1DLYH
5HSUHVHQWDWLRQ�)XQFWLRQV"µ

��� %XLOGLQJ�1DLYH�7KHRULHV

1DLYH� WKHRULHV� PRGHO� REVHUYDWLRQV� RI� WKH� ZRUOG� �SUHGLFWLYH� WKHRULHV�� QRW
H[SODQDWRU\���VXFK�DV�(XFOLGHDQ�JHRPHWU\�DQG�1HZWRQLDQ�PHFKDQLFV��7KHUH�DUH
PXOWLSOH� VPDOO� WKHRULHV�� H�J��� (XFOLGHDQ� JHRPHWU\� LV� EDVHG� RQ� ILYH� D[LRPV� DQG
WKUHH�REMHFWV��,W�VHHPV�D�FRPELQDWLRQ�RI�VXFK�WKHRULHV�LV�QHHGHG�EXW�WKH�TXHVWLRQ
DULVHV� RI� KRZ� WR� PDLQWDLQ� FRQVLVWHQF\� ZKHQ� FRPELQLQJ� WKH� WKHRULHV�� 2WKHU
SUREOHPV�WR�FRQVLGHU�DUH�XQFHUWDLQW\�DQG�DSSUR[LPDWLRQ�

/LQNLQJ� VPDOO�� FRQVLVWHQW� WKHRULHV�ZRXOG� OHDG� WR� VKRUW� FKDLQV� RI� UHDVRQLQJ�
7KHUH�LV�D�´OLIWµ�DW�SUHGHWHUPLQHG�SRLQWV�IURP�RQH�WKHRU\�WR�WKH�RWKHU�

6PDOO�7KHRULHV��3DUFHOV

7KH�JURXS�FRQVLGHUHG�WKH�IROORZLQJ�FDVH�VWXG\�

� SDUFHOV

� SDUW��VSOLW��PHUJH�

� FRQWDLQHU��LQ��RXW��LV,Q��«�

7KHVH�DUH�VPDOO� WKHRULHV�ZLWK�UHVSHFW� WR�SDUFHOV�EXW�DW� WKLV� OHYHO� LW� LV�QRW�\HW
SRVVLEOH� WR�GLIIHUHQWLDWH�EHWZHHQ�SRVWDO�SDUFHOV�DQG� ODQG�SDUFHOV��7KHUHIRUH��ZH
KDYH�WR�DGG�WKH�IROORZLQJ�

� �'�ODUJH�VFDOH�REMHFWV��!�ODQG�SDUFHOV

� �'�VPDOO�VFDOH�REMHFWV��!�SRVWDO�SDUFHOV

:H�QHHG�HYHQ�PRUH�DVSHFWV�WR�GHILQH�SDUFHOV��H�J���HFRQRPLF�REMHFWV��EX\��VHOO�
RZQ��HWF��

6PDOO�7KHRULHV��5RDG

7KH�JURXS�FRQVLGHUHG�DQRWKHU�FDVH�VWXG\��D�URDG��$�URDG�FDQ�EH�FRQVLGHUHG�DV�D
ODQG�SDUFHO��EXW�LW�FDQ�DOVR�EH�FRQVLGHUHG�DV�D�SLSH��IORZ�LQ��RXW��FDSDFLW\��RU�DV�D
EDUULHU��IRU�VPDOO�DQLPDOV��VXFK�DV�IURJV���7KHUH�LV�WKH�SRVVLELOLW\�WR�OLIW��'�WR��'�

$SSUR[LPDWLRQV

7KH�SUREOHPV�RI�XQFHUWDLQW\�DQG�DSSUR[LPDWLRQ�ZHUH�GLVFXVVHG��:H�QHHG�QDLYH
UXOHV� RI� REVHUYLQJ� UHDO� ZRUOG� EHKDYLRU� LQ� RUGHU� WR� FUHDWH� WKHRULHV�� H�J��� KHDY\
REMHFWV� IDOO� IDVWHU� WKDQ� OLJKW�RQHV��:H�KDYH� WR� DEVRUE� VRPH�RI� WKH� LUUHJXODULWLHV
LQWR�WKHVH�WKHRULHV��(QJLQHHULQJ�DQG�FUDIWV�DUH�JRRG�H[DPSOHV�RI�KRZ�ZH�VKRXOG
EXLOG�RXU�WKHRULHV��ZH�EXLOG�SODFHV�WR�DEVRUE�HUURU�´VODFN�µ
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$V�DQ�H[DPSOH��WKH�JURXS�JDYH�WZR�WKHRULHV�IRU�WKH�FRPSRVLWLRQ��GHQRWHG�E\
���LQ�GLUHFWLRQ�UHDVRQLQJ�

G���H� �^I���I���«`

,I�\RX�FRPELQH�GLUHFWLRQV�\RX�JHW�DOO�SRVVLEOH�UHVXOWV�

G���H� �IL��WKH�PRVW�OLNHO\�YDOXH�

7KLV�WKHRU\�DVVXPHV�D�VLQJOH�UHVXOW��H�J���LI�\RX�SXW�1�DQG�(�WRJHWKHU�\RX�JHW
1(�� 7KH� FRVW� LV� WKDW� DVVRFLDWLYLW\� LV� ORVW�� 7KLV� LV� DQ� H[DPSOH� IRU� DEVRUELQJ
XQFHUWDLQW\��ZKLOH�ORVLQJ�DVVRFLDWLYLW\�

7KH�JURXS�FDPH�XS�ZLWK�WKH�IROORZLQJ�FRQFOXVLRQV�

1DLYH�WKHRULHV�

� DUH�VPDOO�WKHRULHV

� FRPELQH�ZLWK�OLIWLQJ�DW�SUHGHWHUPLQHG�SRLQWV�WR

��FRQWURO�RI�OHQJWK�RI�UHDVRQLQJ�FKDLQ

��DEVRUE�XQFHUWDLQW\

3UREOHP�

2QH� SUREOHP� WKDW�ZDV� UHFRJQL]HG� E\� WKH� JURXS� LV� EXLOGLQJ� WKH� IRXQGDWLRQ
FODVVHV��7KH�JURXS�DUJXHG�WKDW�PDQ\�RI�WKHVH�DUH�OLQNHG�WR�LPDJH�VFKHPDWD��H�J��
FRQWDLQHU��OLQN��SDWK��

'LVFXVVLRQ�

$UH� WKH� SULPLWLYHV� FXOWXUDOO\� XQLYHUVDO"� 6RPH� LPDJH� VFKHPDWD� PLJKW� EH
XQLYHUVDO��H�J���FRQWDLQHU��

,W� ZDV� QRWHG� WKDW� WKH� JURXS� DOVR� DGGUHVVHG� WKH� LQFRPSOHWHQHVV� TXHVWLRQ³
PRUH�VSHFLILF�WKHRULHV�DOORZ�WR�NHHS�WKH�UHDVRQLQJ�FKDLQ�VKRUW�

:KHUHDV� WKH� JURXS� WKRXJKW� IRXQGDWLRQ� FODVVHV� VHHP� WR� EH� OLQNHG� WR� LPDJH
VFKHPDWD��/DNRII���������DQRWKHU�SDUWLFLSDQW�IHOW��IRU�LQVWDQFH��WKDW�LW�LV�LQH[DFW�WR
VD\� JHRJUDSK\� LV� OLNH� JHRPHWU\�� WKHUH� LV� D� ORW� PRUH� WKDQ� JHRPHWU\�� VLPLODUO\�
PDQ\�WKLQJV�LQ�UHDVRQLQJ�PD\�KDYH�QRWKLQJ�WR�GR�ZLWK�LPDJH�VFKHPDWD�
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��� 5HVHDUFKDEOH�4XHVWLRQV
2Q�WKH�EDVLV�RI� WKH�SUHYLRXV�GLVFXVVLRQV�DQG�VHVVLRQV�RI� WKH�6SHFLDOLVW�0HHWLQJ�
SDUWLFLSDQWV�ZHUH�FKDUJHG�ZLWK�FRPLQJ�XS�ZLWK�D�VHW�RI�UHVHDUFKDEOH�TXHVWLRQV��$
SOHQDU\� VHVVLRQ� ZDV� KHOG� JLYLQJ� HDFK� SDUWLFLSDQW� WKH� RSSRUWXQLW\� WR� SUHVHQW
KLV�KHU� TXHVWLRQ�V��� 7KH� IROORZLQJ� OLVW� RI� ��� UHVHDUFKDEOH� WRSLFV� ZDV� FRPSLOHG
IURP�WKH�SOHQDU\�VHVVLRQ�

���� )XQGDPHQWDOV�RI�1DLYH�*HRJUDSK\

7KH� IROORZLQJ� WRSLFV� DUH� GUDZQ� IURP� *HRJUDSK\�� $,�� 3KLORVRSK\�� DQG
0DWKHPDWLFV� DQG� UHODWH� WR� H[SORULQJ� DQG� XQGHUVWDQGLQJ� WKH� QDWXUH� RI� 1DLYH
*HRJUDSK\�

� *HRJUDSKLFDOO\�UHOHYDQW�RQWRORJLHV

'HYHORS�D�VXLWH�RI�JHRJUDSKLFDOO\�UHOHYDQW�RQWRORJLHV³ZLOO�EH�D�OLQJXD�IUDQFD
WR� WUDQVODWH� EHWZHHQ� GLIIHUHQW� JHRJUDSKLF� NQRZOHGJH� EDVHV�� 7R� GR� WKLV�� WKH
UHOHYDQW� VRUW� RI�PDWKHPDWLFDO� WRROV�ZLOO� EH� QHHGHG³DSSUR[LPDWH�� WROHUDQFH
JHRPHWULHV��PHUHRORJ\��DUUD\V�DQG�HPEHGGHG�DUUD\V�

� :KDW�LV�´LQIRUPDWLRQµ�LQ�1DLYH�*HRJUDSK\"

:KDW�LV�LQIRUPDWLRQ�ZLWK�UHVSHFW�WR�OD\HUV�IRU�1DLYH�*HRJUDSK\"

� 'HYHORS�D�FODVVLILFDWLRQ�RI�1DLYH�*HRJUDSK\�WKHRULHV

'HYHORS� GLIIHUHQW� FODVVHV� RI� 1�WKHRULHV� LQ� JHRJUDSK\³HQYLURQPHQWDO� FXHV�
HQYLURQPHQWDO� GHWHUPLQLVP�� VSDWLDO� YDULDWLRQ�� UHJLRQDOL]DWLRQ�� ZD\ILQGLQJ�
QDYLJDWLRQ��LQWHUDFWLRQ

� $VVHVV�QHHGV�IRU�JHQHUDO�YV��VSHFLILF�WKHRULHV

7R�ZKDW�H[WHQW�GR�ZH�QHHG�PRUH�JHQHUDO�WKHRULHV�YV��PRUH�VSHFLILF�WKHRULHV"

� :RUN� RXW� D� FRPSOHWH�� FRUUHFW� 1DLYH� *HRJUDSK\�� UDWKHU� WKDQ� FROOHFWLQJ
H[DPSOHV

:RUN� RXW� WKH� FRPSOHWH� FRUUHFW� 1DLYH� *HRJUDSK\� LQ� RUGHU� WR� JHW� DW� WKDW
FODVVLILFDWLRQ�

� &KDUDFWHUL]LQJ� WKH� GLIIHUHQFHV� EHWZHHQ� 1�� DQG� 6RSKLVWLFDWHG� *HRJUDSK\
DQG�WKH�VXUURXQGLQJ�GLVFLSOLQHV

&KDUDFWHUL]H� WKH� GLIIHUHQFH� EHWZHHQ� 1DLYH� *HRJUDSK\� DQG� 6RSKLVWLFDWHG
*HRJUDSK\�IURP�D�+RUWRQ�SULPDU\�VHFRQGDU\�SHUVSHFWLYH�

� 1DLYH�*HRJUDSK\�WKHRULHV�SURMHFWHG�WR�6RSKLVWLFDWHG�WKHRULHV

,QWHUHVWHG�LQ�WKH�UROH�WKDW�PHWDSKRUV�SOD\�LQ�1DLYH�*HRJUDSK\��*LYH�VSHFLILF
GHPRQVWUDWLRQ�RI�FDVHV�RI�1DLYH�*HRJUDSK\�WKHRULHV�WKDW�DUH�EHLQJ�SURMHFWHG
E\�PHWDSKRUV�DQG�SURMHFW�WKH�H[SHULHQFH�LQWR�WKH�6�GRPDLQ��)RU�H[DPSOH��WKH
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ZD\�SHRSOH�UHDVRQ�DERXW�ZHDWKHU³WKLV�W\SH�RI�UHDVRQLQJ�XVHV�D�PHWDSKRULF
SURMHFWLRQ�� 7KLV�PD\� DFKLHYH� WKH� VKRUW� UHDVRQLQJ� FKDLQV�� 7DNH� VSHFLILF� FDVH
DQG�VHH�ZKDW�KDSSHQV�

� :KDW�DUH�WKH�FXOWXUDO�XQLYHUVDOV�LQ�1DLYH�*HRJUDSK\"

/RRN�IRU�FXOWXUDO�XQLYHUVDOV�LQ�1DLYH�*HRJUDSK\�

� )RUPDOL]H�WKH�OH[LFRQ�IRU�1DLYH�*HRJUDSK\

)RUPDOL]H�WKH�OH[LFRQ��LPDJH�VFKHPDWD��DQG�OLQN�WR�GHYHORSPHQWV�WR�VKRZ�LI
WKHVH�VWHSV�DUH�SODXVLEOH�ORJLFDO�

� )RUPDOL]H�LPDJH�VFKHPDWD

%XLOG�D�VXFFHVVLRQ�RI�IRUPDOL]HG�LPDJH�VFKHPDWD�VXFK�WKDW�ODWHU�RQHV�EXLOG�RQ
HDUOLHU�RQHV�

� 3ODFH

3ODFH�LV�LPSRUWDQW�LQ�JHRJUDSK\�DQG�LV�OLQNHG�ZLWK�$,��+RZ�LV�SODFH�XVHG�LQ
VSDWLDO� UHDVRQLQJ� DQG� ZKDW� IRUPDO� WKHRULHV� FDQ� EH� EXLOW� DERXW� SODFH"� &DQ
KXPDQ� VXEMHFWV� EH� XVHG� WR� WHVW� RXU� WKHRULHV� RI� SODFH"� &RXOG� FRQVLGHU
FRJQLWLYH�PRGHOV�RI�SODFH³FKLOGUHQ��DGXOWV�

� 6FDOH

3HRSOH�WKLQN�DERXW�JHRJUDSKLF�ZRUOGV�DW�GLIIHUHQW�OHYHOV�RI�GHWDLO��([SORUH�WKH
QDLYH�LQIHUHQFH�PHWKRGV�WKH\�DSSO\�LQ�DQG�DFURVV�GLIIHUHQW�VFDOHV�

� &RPSDUH�WDEOH�WRS�VSDFH�DQG�JHRJUDSKLF�VSDFH

� 4XDOLWDWLYH�UHDVRQLQJ�DSSOLHG�WR�VSDFH

7HFKQLTXHV� HPSOR\HG� LQ� �.XLSHUV� ������ � ERRN� RQ� TXDOLWDWLYH� UHDVRQLQJ� DV
DSSOLHG�WR�VSDFH�

� $GYDQFH�WKH�WRROV�RI�VWDQGDUG�PDWKHPDWLFV�RU�DOWHUQDWLYH�JHRPHWULHV

$GYDQFHV�LQ�WRROV�RI�VWDQGDUGV�PDWK�YV��DOWHUQDWLYH�PDWKHPDWLFV��$OWHUQDWLYH
PDWKHPDWLFV�DQG�WKHLU�DSSOLFDWLRQV�IRU�1DLYH�6RSKLVWLFDWHG�JHRJUDSK\�

� ([SORUH�DOWHUQDWLYH�JHRPHWULHV

)LQG� JHRPHWULHV� WKDW� FRXOG� IRUPDOL]H� WKH� NLQG� RI� FDVH� VWXG\�ZH� H[DPLQHG�
GHWHUPLQH�DOWHUQDWH�JHRPHWULF� IRUPV� WKDW�FRXOG�KHOS� WR� UHDVRQ�TXDOLWDWLYHO\�
DOWHUQDWLYHV�WR�PHWULF�DQG�&DUWHVLDQ��DQG�DOWHUQDWLYH�WRSRORJLHV�

� $OWHUQDWLYH�VWDWLVWLFDO�DSSURDFKHV

&RPH� XS� ZLWK� DOWHUQDWLYH� VWDWLVWLFDO� DSSURDFKHV� WKDW� ZRXOG� FRPSO\� ZLWK
WRSRORJLFDO�DSSURDFKHV�
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���� 'HYHORSPHQWDO�,QIOXHQFHV�RQ�1DLYH�*HRJUDSK\

7KHVH�UHVHDUFKDEOH�TXHVWLRQV�H[SORUH�WKH�GHYHORSPHQWDO�RU�EHKDYLRUDO�DVSHFWV�RI
1DLYH�*HRJUDSK\�

� +RZ�LV�1DLYH�*HRJUDSK\�NQRZOHGJH�GHYHORSHG"

� 6WXG\�SHUVSHFWLYH�VZLWFKLQJ

3HRSOH�KDYH�WURXEOH�NHHSLQJ�WZR�SHUVSHFWLYHV�DW�WKH�VDPH�WLPH³WKH\�VZLWFK
EHWZHHQ�WKHP��H�J���JRLQJ�IURP�D�PDS�WR�D�URXWH³SHUVSHFWLYH�VZLWFKLQJ��

� )RU�LQVWDQFH��OHDUQ�D�OD\RXW�IURP�RQH�SHUVSHFWLYH�DQG�WKHQ�PDNH�
GHFLVLRQV�IURP�DQRWKHU�SHUVSHFWLYH�DQG�VHH�KRZ�ORQJ�LW�WDNHV�

� /HDUQLQJ�PDSV�LQ�D�FHUWDLQ�RULHQWDWLRQ�DQG�XVLQJ�WKHP�LQ�WKH�
HQYLURQPHQW

� &RPSDULVRQV�RI�JUDSKLF�RYHUOD\V�RQ�UHPRWHO\�VHQVHG�LPDJHV�YV�� PRUH
DEVWUDFW�JUDSKLF�WKLQJV³PRYLQJ�DV�ZHOO�DV�VWDWLF�

0XFK�RI�WKLV�ZRUN�KDV�EHHQ�GRQH�DW�WKH�6�OHYHO��,V�DQ\WKLQJ�QHZ�WR�EH�OHDUQHG
E\�DGRSWLQJ�WKH�QDLYH�YLHZSRLQW"

� ([KDXVWLYH� FODVVLILFDWLRQ� RI� VSDWLDO� HUURUV� WKDW� KXPDQV� FRPPLW� �VLWXDWLRQ�
VSHFLILF�

8QGHUWDNH�D�FODVVLILFDWLRQ�RI�VSDWLDO�HUURUV�WKDW�KXPDQV�FRPPLW�DQG�LQ�ZKLFK
NLQGV�RI�VLWXDWLRQV��7KLV�UHODWHV�WR�VWDWHV�RI�SDUWLDO�HUURUV�

� &RPSDUH�VSDWLDO�FRQFHSWV�XVHG�E\�FKLOGUHQ�ZLWK�WKRVH�XVHG�E\�DGXOWV

8QGHUVWDQGLQJ� VSDWLDO� FRQFHSWV� DQG� KRZ� FKLOGUHQ� GLIIHU� IURP� DGXOWV�� 9HU\
OLWWOH�KDV�EHHQ�WHVWHG�H[SHULPHQWDOO\�LQ�WKH�SDVW�

� /HDUQLQJ�WKURXJK�H[SORULQJ

/HDUQLQJ�D�PDS�IURP�VHQVRU\�SHUFHSWLRQV�RU�OHDUQLQJ�WKURXJK�H[SORULQJ��H�J��
ZKHQ�D�SHUVRQ�FRPHV�WR�D�QHZ�WRZQ�

� )LQG� HOHPHQWV� RI� 6RSKLVWLFDWHG� *HRJUDSK\� WKURXJK�LQ� JHRJUDSKLF
FXUULFXOXP

� +RZ�PXFK�RI�1DLYH�*HRJUDSK\�LV�WUDQVPLWWHG�DPRQJ�SHRSOH"

7UDQVPLWWLQJ�1DLYH�*HRJUDSK\�DPRQJ�SHRSOH³KRZ�PXFK�LV�LQQDWH"

� +RZ�GR�SHRSOH�XVH�JHRJUDSKLF�GDWDVHWV"

� +RZ�GR�SHRSOH�UHDG�PDSV"

� $XWRPDWHG�PDS�UHDGLQJ�V\VWHPV

$XWRPDWLQJ�WKH�UHDGLQJ�RI�PDSV³LI�ZH�NQRZ�KRZ�PDSV�VKRXOG�EH�UHDG��LV�LW
SRVVLEOH�WR�DXWRPDWH�WKHP"
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� 6WXG\�RI�QDLYH�JHRJUDSKLF�FRQFHSWV�LQWHJUDWHG�LQWR�F\EHUVSDFH

&RQGXFW�D�VWXG\�RI�WKH�QDLYH�FRQFHSWV�WKDW�DUH�LQWHJUDWHG�LQWR�F\EHUVSDFH�

� 8VH�1DLYH�*HRJUDSK\�WR�GHVLJQ�EHWWHU�YLUWXDO�UHDOLW\�V\VWHPV

$SSO\LQJ� VSDWLDO� FRQFHSWV� DQG� YLUWXDO� UHDOLW\�� :KDW� DUH� WKH� FRQVWUDLQWV
EURXJKW� LQ� IURP� WKH� QDWXUDO�ZRUOG"�:KDW� LV� FXOWXUDOO\� LQGHSHQGHQW� LQ� WKLV
FDVH"

� 8VH�1DLYH�*HRJUDSK\�WR�EXLOG�YLUWXDO�HQYLURQPHQWV�IRU�WUDLQLQJ

%XLOG�YLUWXDO�HQYLURQPHQWV� LQ�ZKLFK�SHUVRQQHO�FRXOG�EH�WUDLQHG��7KHVH�WHQG
WR� EH� SUREOHP� VSHFLILF�� 'LIIHUHQW� V\VWHPV� DUH� EHLQJ� GHYHORSHG� IRU� VSHFLILF
WDVNV��1HHG�PRUH�UREXVW�V\VWHPV�DQG�JHQHUDO�WRROV�

� ,QWHJUDWLRQ� RI� QHXUDO�QHWZRUN� UHSUHVHQWDWLRQV� ZLWK� 1DLYH� *HRJUDSK\
UHDVRQLQJ

���� 7KH�,PSDFW�RI�1DLYH�*HRJUDSK\�RQ�*,6

7KHVH� TXHVWLRQV� UHODWH� WR� DSSOLFDWLRQV� RI� 1DLYH� *HRJUDSK\� DQG� WKH� LPSDFW� RI
FRPPRQVHQVH�JHRJUDSKLF�UHDVRQLQJ�RQ�WKH�GHYHORSPHQW�RI�*,6�

� :KDW�NLQGV�RI�1DLYH�*HRJUDSK\�WKHRULHV�ZLOO�KHOS�WR�GHVLJQ��EHWWHU��VSDFHV
RU�HQYLURQPHQWV"

:KDW� NLQG� RI� WKHRULHV� ZRXOG� KHOS� XV� WR� GHVLJQ� EHWWHU� HQYLURQPHQWV� �URDG
QHWZRUNV��DLUSRUWV�"

� 'HVLJQ� LQIRUPDWLRQ� V\VWHP� LQ� ZKLFK� TXDQWLWDWLYH� LQIRUPDWLRQ� KROGV
TXDOLWDWLYH�WRJHWKHU

:DQW� WKH� TXDOLWDWLYH� ´JOXHµ� WKDW� KROGV� WRJHWKHU� WKH� TXDQWLWDWLYH� OD\HUV�
3HUKDSV�D�1DLYH�*HRJUDSK\�FDQ�ILW�WRJHWKHU�GLIIHUHQW�W\SHV�RI�GDWD�EHWWHU�

� 'HVLJQ�*,6�WKDW�LQFOXGHV�TXDOLWDWLYH�´OD\HUVµ

&RQVLGHU�KRZ�KXPDQ�UHSUHVHQWDWLRQV�RI�VSDFH�PLJKW�LPSURYH�*,6��(DFK�OD\HU
LV�PHWULFDOO\�UHSUHVHQWHG�QRZ��EXW�LI�PRUH�OD\HUV�DUH�WR�EH�DGGHG�WR�UHSUHVHQW
TXDOLWDWLYH� PRGHOV� �URXWH� GHVFULSWLRQV�� HWF���� WKHQ� KRZ� DUH� WKH
FRUUHVSRQGHQFHV� EHWZHHQ� WKHVH� OD\HUV� DQG� WKH� TXDQWLWDWLYH� OD\HUV� FUHDWHG"
)RU� H[DPSOH�� LI� D� QHWZRUN� LV� FRPELQHG� ZLWK� D� PHWULF� PDS�� ZKDW� NLQG� RI
RXWSXW� LV� JHQHUDWHG"�:KDW� DUH� WKH� FODVVHV� RI� SUREOHPV� WKDW� SHRSOH�ZDQW� WR
VROYH"

� 0HWKRGV�IRU�´KDUYHVWLQJµ�JHRJUDSKLF�GDWDEDVHV

/RRN�DW�WHFKQLTXHV�DQG�WRROV�IRU�H[WUDFWLQJ�SDWWHUQV�LQ�GDWD�WKDW�H[LVW�EXW�DUH
GLIILFXOW�WR�JHW�DW³µKDUYHVWLQJµ�JHRJUDSKLF�GDWDEDVHV�



��

� 'HVLJQ� D� :HE� FUDZOHU� WR� DFFHVV� JHRJUDSKLF� LQIRUPDWLRQ� LQ� UHVSRQVH� WR
1DLYH�*HRJUDSK\�TXHULHV�

8VH�D�:HE�FUDZOHU� �EURZVHU�� WR�DFFHVV�JHRJUDSKLF� LQIRUPDWLRQ� IRU�XVH�E\�D
QRQ�SURIHVVLRQDO�XVHU

� ,QWHJUDWLRQ�RI�VLPXODWLRQ�LQWR�*,6��WHPSRUDO�LQIRUPDWLRQ��SURFHVV�

� 'HYHORS�´3UREOHP�6ROYLQJ�6XSSRUW�6\VWHPVµ

&RXOG� SUREOHP� VXSSRUW� V\VWHPV� EH� GHYHORSHG� WKDW� LQFRUSRUDWH� DQ
LQWHUVHFWLRQ�EHWZHHQ�QDLYH�V\VWHPV�DQG�VRSKLVWLFDWHG�UHDVRQLQJ�V\VWHPV"�)RU
LQVWDQFH�� KRZ� GR� \RX� JHQHUDWH� D� K\SRWKHVLV� IURP� D� JURXS� RI� GLYHUVH
LQIRUPDWLRQ"

� +RZ� GR� GLIIHUHQW� 1DLYH� *HRJUDSK\� WKHRULHV� KHOS� UHVROYH�� RU� FDXVH�
FRQIOLFWV"

6WXG\�KRZ�1DLYH�*HRJUDSK\�FDQ�UHVROYH�FRQIOLFWV�

� +RZ�FDQ�ZH�SXW�WRROV�RI�SURIHVVLRQDOV�LQ�WKH�KDQGV�RI�WKH�SXEOLF"

8QGHUVWDQG�KRZ�WR�SXW�WRROV�RI�SURIHVVLRQDOV�LQWR�WKH�KDQGV�RI�WKH�SXEOLF"

� $VVHVV�LQFHQWLYHV�WR�SXEOLVK�JHRJUDSKLF�LQIRUPDWLRQ�RQ�WKH�:HE

:KDW�DUH�WKH�LQFHQWLYHV�WR�SXEOLVK�JHRJUDSKLF�LQIRUPDWLRQ�RQ�WKH�:HE"�$UH
VDPSOHUV�VXIILFLHQW"

� :KHQ�ZRXOG�JHRJUDSKLF�NQRZOHGJH�PHDQ�PRUH�SRZHU"

:KHUH�GR�SHRSOH�QRW�KDYH�SRZHU"�+RZ�FDQ�D�V\VWHP�JLYH�WKHP�SRZHU"�(�J��
DOORZ�D�FKHPLFDO�IDFWRU\�WR�EH�EXLOW�LQ�WKLV�DUHD"�:KHUH�LV�VSDWLDO�LQIRUPDWLRQ
FXUUHQWO\�QRW�DYDLODEOH�EXW�SHRSOH�KDYH�QHHGV"

� 1DYLJDWLRQ�DLGV�EDVHG�RQ�1DLYH�*HRJUDSK\

$SSOLFDWLRQ� RI� FRPPRQVHQVH� JHRJUDSK\� WR� WKH� GHYHORSPHQW� RI� QDYLJDWLRQ
DLGV�

� +RZ� FDQ� ZH� WUDQVODWH� EHWZHHQ� SURGXFHU� DQG� XVHU� LQIRUPDWLRQ� RI
JHRJUDSKLF�GDWDVHWV

+RZ� WR� WUDQVODWH� EHWZHHQ� SURGXFHU� DQG� XVHU� LQIRUPDWLRQ� RI� JHRJUDSKLF
GDWDVHWV"

� :KDW�DVSHFWV�RI�KXPDQ�VSDWLDO�JHRJUDSKLF�UHDVRQLQJ�DUH�EHWWHU�WKDQ�*,6"

7KHUH�DUH�DVSHFWV�RI�VSDWLDO�WKLQNLQJ�WKDW�KXPDQV�SHUIRUP�EHWWHU�WKDQ�FXUUHQW
*,6V� GUDZ� LQIHUHQFHV�� +RZ� FDQ� WKH\� EH� IRUPDOL]HG� DQG� LQWHJUDWHG� LQ� D
V\VWHP"� ,QFRUSRUDWH� UHDVRQLQJ� ZLWK� LQFRPSOHWH� LQIRUPDWLRQ�� FUHDWLQJ
KHXULVWLFV�WKDW�VROYH�SUREOHPV�PRUH�TXLFNO\�WKDQ�DOJRULWKPV��:KDW�DVSHFWV�RI
KXPDQ�VSDWLDO�WKLQNLQJ�DUH�EHWWHU�WKDQ�FXUUHQW�*,6V"
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� &URVV�FXOWXUDO�FRPSDULVRQV�RI�VSDWLDO�SUREOHP�VROYLQJ�VWUDWHJLHV

,W� ZDV� FRPPHQWHG� WKDW� LQGLYLGXDO� GLIIHUHQFHV� VHHP� WR� RYHUZKHOP� DQ\
FXOWXUDO�IDFWRUV�

� :KDW�FRQVWUDLQWV�DUH�WKHUH�RQ�JHRJUDSKLF�LQIRUPDWLRQ"

'HDOLQJ�ZLWK�LQFRPSOHWH��LQFRKHUHQW�LQIRUPDWLRQ�VHHPV�WR�EH�LPSRUWDQW�



��

��� 5HIHUHQFHV
+��&RXFOHOLV��5��*ROOHGJH��1��*DOH��DQG�:��7REOHU��������([SORULQJ� WKH�$QFKRU�

3RLQW�+\SRWKHVLV�RI�6SDWLDO�&RJQLWLRQ��-RXUQDO�RI�(QYLURQPHQWDO�3V\FKRORJ\����
�������

0��(JHQKRIHU�DQG�5��*ROOHGJH� �������7LPH� LQ�*HRJUDSKLF�6SDFH��5HSRUW�RQ� WKH
6SHFLDOLVW�0HHWLQJ�RI�5HVHDUFK� ,QLWLDWLYH�����1DWLRQDO�&HQWHU� IRU�*HRJUDSKLF
,QIRUPDWLRQ�DQG�$QDO\VLV��6DQWD�%DUEDUD��&$��7HFKQLFDO�5HSRUW������

0��(JHQKRIHU�DQG�'��0DUN��������1DLYH�*HRJUDSK\��LQ��$��)UDQN�DQG�:��.XKQ
�(GV���� 6SDWLDO� ,QIRUPDWLRQ� 7KHRU\�$� 7KHRUHWLFDO� %DVLV� IRU� *,6�� ,QWHUQDWLRQDO
&RQIHUHQFH�&26,7�¶����6HPPHULQJ��$XVWULD��SS�������

$��)UDQN�DQG�,��&DPSDUL��(GV���������6SDWLDO�,QIRUPDWLRQ�7KHRU\��$�7KHRUHWLFDO�%DVLV
IRU� *,6�� 3URFHHGLQJV� RI� WKH� (XURSHDQ� &RQIHUHQFH� RQ� 6SDWLDO� ,QIRUPDWLRQ� 7KHRU\
&26,7·� ���� (OED�� ,WDO\�� /HFWXUH� 1RWHV� LQ� &RPSXWHU� 6FLHQFH� ����� 6SULQJHU�
9HUODJ��%HUOLQ�

$��)UDQN�DQG�:��.XKQ��(GV���������6SDWLDO�,QIRUPDWLRQ�7KHRU\��$�7KHRUHWLFDO�%DVLV
IRU�*,6��,QWHUQDWLRQDO�&RQIHUHQFH�&26,7�¶����6HPPHULQJ��$XVWULD��/HFWXUH�1RWHV
LQ�&RPSXWHU�6FLHQFH������6SULQJHU��%HUOLQ�

-�� *LEVRQ� �������7KH� (FRORJLFDO� $SSURDFK� WR� 9LVXDO� 3HUFHSWLRQ�� +RXJKWRQ�0LIIOLQ�
%RVWRQ��0$�

3��+D\HV��������7KH�1DLYH�3K\VLFV�0DQLIHVWR��LQ��'��0LFKLH��(G����([SHUW�6\VWHPV
LQ� WKH� 0LFURHOHFWURQLF� $JH�� SS�� ��������� (GLQEXUJK� 8QLYHUVLW\� 3UHVV�
(GLQEXUJK��6FRWODQG�

3��+D\HV������D��1DLYH�3K\VLFV�,��2QWRORJ\�RI�/LTXLGV��LQ��-��+REEV�DQG�5��0RRUH
�(GV����)RUPDO�7KHRULHV�RI�WKH�&RPPRQVHQVH�:RUOG��SS����������$EOH[��1RUZRRG�
1-�

3��+D\HV������E��7KH�6HFRQG�1DLYH�3K\VLFV�0DQLIHVWR��LQ��-��+REEV�DQG�5��0RRUH
�(GV����)RUPDO�7KHRULHV� RI� WKH�&RPPRQVHQVH�:RUOG�� SS�� ������$EOH[��1RUZRRG�
1-�

-�� +REEV� DQG� 5��0RRUH�� (GV�� ������� )RUPDO� 7KHRULHV� RI� WKH� &RPPRQ�VHQVH�:RUOG�
$EOH[��1RUZRRG��1-�

5��+RUWRQ��������7UDGLWLRQ�DQG�0RGHUQLW\�5HYLVLWHG��LQ��0��+ROOLV�DQG�6��/XNHV
�(GV����5DWLRQDOLW\�DQG�5HODWLYLVP��SS�����������%ODFNZHOO��2[IRUG��8.�

%�� .XLSHUV� �������4XDOLWDWLYH� 5HDVRQLQJ��0RGHOLQJ� DQG� 6LPXODWLRQ� ZLWK� ,QFRPSOHWH
.QRZOHGJH��7KH�0,7�3UHVV��&DPEULGJH��0$�

*��/DNRII� �������:RPHQ��)LUH��DQG�'DQJHURXV�7KLQJV��:KDW�&DWHJRULHV�5HYHDO�DERXW
WKH�0LQG��8QLYHUVLW\�RI�&KLFDJR�3UHVV��&KLFDJR��,/�
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'��0DUN�DQG�$��)UDQN��(GV���������&RJQLWLYH�DQG�/LQJXLVWLFV�$VSHFWV�RI�*HRJUDSKLF
6SDFH��.OXZHU�$FDGHPLF�3XEOLVKHUV��'RUGUHFKW��1HWKHUODQGV�

'��0DUN� DQG�$�� )UDQN� �������8VHU� ,QWHUIDFHV� IRU� *HRJUDSKLF� ,QIRUPDWLRQ� 6\VWHPV�
5HVHDUFK� ,QLWLDWLYH� ��� 5HSRUW� RQ� WKH� 6SHFLDOLVW� 0HHWLQJ�� 1DWLRQDO� &HQWHU� IRU
*HRJUDSKLF� ,QIRUPDWLRQ� DQG�$QDO\VLV�� 6DQWD�%DUEDUD��&$��7HFKQLFDO�5HSRUW
�����

'�� 0DUN�� $�� )UDQN�� 0�� (JHQKRIHU�� 6�� )UHXQGVFKXK�� 0�� 0F*UDQDJKDQ�� DQG� 5�
:KLWH��������/DQJXDJHV�RI�6SDWLDO�5HODWLRQV��,QLWLDWLYH���6SHFLDOLVW�0HHWLQJ�5HSRUW�
1DWLRQDO� &HQWHU� IRU� *HRJUDSKLF� ,QIRUPDWLRQ� DQG� $QDO\VLV�� 6DQWD� %DUEDUD�
&$��7HFKQLFDO�5HSRUW������

%�� 6PLWK� ������� )RUPDO� 2QWRORJ\�� &RPPRQ� 6HQVH�� DQG� &RJQLWLYH� 6FLHQFH�
,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ�&RPSXWHU�6WXGLHV�������������

%�� 6PLWK� ������� 0HUHRWRSRORJ\�� $� 7KHRU\� RI� 3DUWV� DQG� %RXQGDULHV��'DWD� DQG
.QRZOHGJH�(QJLQHHULQJ�������������

%��6PLWK� �������%RXQGDULHV��$Q�(VVD\� LQ�0HUHRWRSRORJ\�� LQ��/��+DKQ� �(G����7KH
3KLORVRSK\�RI�5RGHULFN�&KLVKROP��SS�����������2SHQ�&RXUW��&KLFDJR��,/�

(��:LOVRQ���������7KH�'LYHUVLW\�RI�/LIH��&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\�3UHVV�
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$SSHQGL[���

$�3DUWLDO�'UDIW�RI�D�*HRJUDSKLF�2QWRORJ\

&RQGXLW

EL�GLUHFWLRQDO

OLQHDU

URXWH

SDWK

SDVV

FLUFXODU

URXQGDERXW

FLUFXODU�WRXULVW�URXWH

XQLGLUHFWLRQDO

OLQHDU

RXWOHW

LQOHW

RQH�ZD\�VWUHHW

,QWHUVHFWLRQ

FRQIOXHQFH

7�MXQFWLRQ

/DQGPDUN

PRXQWDLQ

FOXPS�RI�WUHHV

3ODFH��FRPSOHWH�HQFORVXUH�

WHUULWRU\

KRPH

LQKDELWHG�SODFH

WRZQ

QHLJKERUKRRG

YLOODJH

UHJLRQ

7RSRORJLFDO�IHDWXUH

VXUIDFH

ODNH�VXUIDFH

WRS�VRLO

LQWHULRU

XQGHUQHDWK�ODNH�VXUIDFH

HGJH

IURQWLHU

EDUULHU

GDP

FOLII

VKRUHOLQH

VLGH�HQG

&KDQJH

PRWLRQ

VHDVRQDO�PLJUDWLRQ

VHDUFKLQJ

SURFHVV

QDWXUDO�SURFHVV

IORRGLQJ

HURVLRQ

GHSRVLWLRQ

GLVHDVH�VSUHDG

SHULRGLF�FKDQJH

WLGHV

VHDVRQV

DQLPDWH�SURFHVV

SURGXFLQJ

XVLQJ�UHVRXUFHV

FRQVXPLQJ�UHVRXUFHV
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&KDQJH�LQ�D�SURSHUW\

WHPSHUDWXUH�FKDQJH

ODQG�XVH�FKDQJH

FRORU�FKDQJH

(JRFHQWULF�IHDWXUH

KRUL]RQ

YLVWD

FHQWHU

3DUWLWLRQ�RI�WKH�ZRUOG

ERG\�RI�ZDWHU

ULYHU

ODJRRQ

VN\

ODQG

*HRPHWULF�IHDWXUH

JHRPHWULF�IHDWXUH�RI�ODQG

VORSH

FOLII

IODW��SODWHDX��SODLQ

JHRPHWULF�IHDWXUH�RI�RWKHU�HQWLWLHV

*HRJUDSKLF�IHDWXUH

SRVLWLYH�IHDWXUH

VKDGRZ

IRUHVW

PHDGRZ

PDUVK

QHJDWLYH�IHDWXUH

FKDVP

FUDWHU

JDS

ILVVXUH

3URSHUWLHV�RI�JHRJUDSKLF�IHDWXUH

PHWULF�SURSHUW\

DEVROXWH

ZLGWK

EUHDGWK

GLVWDQFH

UHODWLYH

QHDUQHVV

QRQ�PHWULF�SURSHUW\

GHQVLW\

FRORU

/RFDWLRQ

UHODWLYH

KHUH

\RQGHU

DEVROXWH

SODFH

KRPH

UHJLRQ

6SDWLDO�UHODWLRQ

FRQWDLQPHQW��LQ�

LQVLGH�D�URRP

LQVLGH�D�FDQ\RQ

FRLQFLGHQFH��DW�

FRQWDFW

RQ��VXSSRUW

GLUHFWLRQ

WRZDUGV�D�ODQGPDUN

WRS�ERWWRP

EHWZHHQ

FHQWHU�SHULSKHU\

DORQJ

6KDSH

VWUDLJKW

FXUYHG

FRUQHU

EHQW

QHDUO\�FORVHG

ODJRRQ�VKDSHG



��

0HWHUHRORJLFD

ILUH

ZLQG

WHPSHUDWXUH

SUHFLSLWDWLRQ

VQRZ

UDLQ

KDLO

,QVWLWXWLRQ

RZQHUVKLS

RI�SURSHUW\

RI�ULJKWV

WULEH��JURXS

MXULVGLFWLRQ

IUHHGRP�RI�PRYHPHQW

&RQVWUXFWLRQ

EXLOGLQJ

URDG

URDG�QHWZRUN

VLJQ

URDG�VLJQ

EULGJH
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$SSHQGL[���

/LVW�RI�6SHFLDOLVW�0HHWLQJ�3DUWLFLSDQWV
7RP�%HYHU
3URJUDP�LQ�&RJQLWLYH�6FLHQFH
8QLYHUVLW\�RI�$UL]RQD
7XFVRQ��$=������
EHYHU#EFV�URFKHVWHU�HGX

-LP�%ODXW
'HSW��RI�*HRJUDSK\
8QLYHUVLW\�DW�&KLFDJR
�����:H��+DUULVRQ�6W�
&KLFDJR��,/�����������

5REHUWR�&DVDWL
&5($��(FROH�3RO\WHFKQLTXH
���UXH�'HVFDUWHV
������3DULV��)UDQFH
FDVDWL#SRO\�SRO\WHFKQLTXH�IU

7RQ\�&RKQ
'LYLVLRQ�RI�$,
6FKRRO�RI�&RPSXWHU�6WXGLHV
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$������9LHQQD�$XVWULD
IUDQN#JHRLQIR�WXZLHQ�DF�DW

&KULVWLDQ�)UHNVD
)DFKEHUHLFK�,QIRUPDWLN
.RJQLWLRQVZLVVHQVFKDIW
8QLYHUVLWlW�+DPEXUJ
9RJW�.RHOOQ�6WUDVVH���
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