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7DEOH�RI�FRQWHQWV�

��� ,1752'8&7,21 ������������������������������������������������������������������������������

��� (;$0,1$7,21�2)�7+(�67$7(�2)�7+(�$57�������������������������

����� ,QYHQWRU\�RI�FRQFHSWXDO�DQG�HPSLULFDO�OLWHUDWXUH��������������������������������������������������

����� &ODVVLILFDWLRQ�RI�H[LVWLQJ�PDWHULDO ���������������������������������������������������������������������������

����� /DZ�HQIRUFHPHQW�GDWD ���������������������������������������������������������������������������������������������

����� 6WDWH�RI�WKH�$UW ���������������������������������������������������������������������������������������������������������

����� 6WXGLHV�RI�FULPH�PDUNHWV ����������������������������������������������������������������������������������������

��� 72:$5'6�$�1(:�(8523($1�&20021�$3352$&+�������

������ (VVHQWLDOV�DQG�PHWKRGRORJ\�RI�WKH�1HZ�$SSURDFK�����������������������������������������������
0DMRU�VWHSV�WRZDUGV�GHYHORSLQJ�D�1HZ�$SSURDFK����������������������������������������������������

����� 7KH�1HZ�(XURSHDQ�&RPPRQ�$SSURDFK��1(&$� ������������������������������������������������
7KH�IRXU�HVVHQWLDO�SULQFLSOHV�RI�WKH�1HZ�(XURSHDQ�&RPPRQ�$SSURDFK�

�1(&$� ���������������������������������������������������������������������������������������������������������������������
0HWKRGRORJ\�DQG�WHFKQLTXHV ������������������������������������������������������������������������������������
3KDVH����5DZ�GDWD�JDWKHULQJ�LQWHJUDWLRQ �������������������������������������������������������������������
3KDVH����&RPSXWHU�JHQHUDWHG�VWDWLVWLFDO�DQDO\VLV ������������������������������������������������������
3KDVH����,Q�GHSWK��VWUDWHJLF��DQDO\VLV�DQG�DGGLWLRQDO�GDWD�FROOHFWLRQ ������������������������
3KDVH����)RUPXODWLRQ�RI�UHVHDUFK�TXHVWLRQV�DQG�VXEVHTXHQW�LQYHVWLJDWLRQ ���������������

����� ,QWHQGHG�2XWFRPH��5HJXODU�5HSRUWV ��������������������������������������������������������������������

����� 2YHUYLHZ�RI�DGYDQWDJHV�RI�WKH�1HZ�(XURSHDQ�&RPPRQ�$SSURDFK�������������������

��� 7+(�&,*$5(77(�%/$&.�0$5.(7�678'<� ��������������������������

����� ,QWURGXFWLRQ�������������������������������������������������������������������������������������������������������������

������ 6RPH�UHVXOWV�IURP�WKH�ILOH�DQDO\VLV�������������������������������������������������������������������������
6DPSOH�VL]H ���������������������������������������������������������������������������������������������������������������
0DUNHW�DQG�PDUNHW�SOD\HUV����������������������������������������������������������������������������������������
0RGXV�RSHUDQGL���������������������������������������������������������������������������������������������������������
7KH�IHDVLELOLW\�RI�1(&$ �������������������������������������������������������������������������������������������
$Q�(WKQRJUDSKLF�VWXG\�RI�FLJDUHWWH�VPXJJOLQJ�LQ�WKH�8. ����������������������������������������

����� ,PSOLFDWLRQV�RI�WKH�SLORW�VWXG\�IRU�1(&$��������������������������������������������������������������

��� 287/22.�����������������������������������������������������������������������������������������
6LJQV�IRU�KRSH �����������������������������������������������������������������������������������������������������������
:KDW�QHHGV�WR�EH�GRQH�PDMRU�FKDOOHQJHV ������������������������������������������������������������������
�

5HIHUHQFHV�����������������������������������������������������������������������������������������������������������������
�
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7KLV� UHSRUW�VXPPDUL]HV� WKH�ZRUN�RI� WKH�³$VVHVVLQJ�2UJDQLVHG�&ULPH´�SUR�

MHFW�DQG�SUHVHQWV�DV�LWV�FRUH�UHVXOW��WKH�RXWOLQH�RI�D�³1HZ�(XURSHDQ�&RPPRQ�

$SSURDFK�IRU�$VVHVVLQJ�2UJDQLVHG�&ULPH´��1(&$���

� 7KH�FRQVRUWLXP�RI�WKH�³$VVHVVLQJ�2UJDQLVHG�&ULPH´�SURMHFW�SUHVHQWV�WKH�

³1HZ� (XURSHDQ� &RPPRQ� $SSURDFK´� EHLQJ� IXOO\� DZDUH� WKDW� FRQVLGHUDEOH�

HIIRUW�LV�UHTXLUHG�LQ�WKH�IXUWKHU�HODERUDWLRQ�DQG�ILQH�WXQLQJ�RI�WKLV�PHWKRGRO�

RJ\��+RZHYHU��WKH�FRQVRUWLXP�LV�FRQILGHQW�WKDW�WKH�GLUHFWLRQ�WDNHQ�ZLOO�HYHQ�

WXDOO\�OHDG�WR�D�PRUH�PHDQLQJIXO�DVVHVVPHQW�RI�WKH�RUJDQLVDWLRQ�RI�FULPH�LQ�

(XURSH�DQG�PRUH�VXEVWDQWLDO�JURXQGV�IRU�GHFLVLRQ�PDNLQJ�RQ�WKH�SROLF\�DQG�

VWUDWHJLF�ODZ�HQIRUFHPHQW�OHYHOV��

� 7KH�SURMHFW�ZDV�RULJLQDOO\�IXQGHG�IRU�D����PRQWKV�SHULRG�IURP�6HSWHPEHU�

�����XQWLO�$XJXVW�������7KH�SURMHFW�GXUDWLRQ�ZDV�ODWHU�H[WHQGHG�WR�'HFHP�

EHU�������7KH�FRQVRUWLXP�RI� WKH�³$VVHVVLQJ�2UJDQLVHG�&ULPH´�SURMHFW�KDV�

FRQVLVWHG�RI�WKH�IROORZLQJ�LQVWLWXWLRQV��7LOEXUJ�8QLYHUVLW\��7KH�1HWKHUODQGV��

�FRRUGLQDWRU���*HQW�8QLYHUVLW\��%HOJLXP��)UHLH�8QLYHUVLWlW�%HUOLQ��*HUPDQ\��

'XUKDP�8QLYHUVLW\��8QLWHG�.LQJGRP���ILUVW�SURMHFW�\HDU���/RQGRQ�6FKRRO�RI�

(FRQRPLFV��8QLWHG�.LQJGRP�� �VHFRQG� SURMHFW� \HDU��� DQG� WKH�8QLYHUVLW\� RI�

7DUWX�� (VWRQLD�� 7KH� IROORZLQJ� LQGLYLGXDOV� KDYH� SDUWLFLSDWHG� LQ� WKH� SURMHFW��

$QQHOLHV� %DOFDHQ�� 0DDUWHQ� YDQ� 'LMFN�� 3HWUXV� &�� YDQ� 'X\QH�� 8OULFK�

(LVHQEHUJ�� 'LFN� +REEV�� 5RE� +RUQVE\�� .ODXV� YRQ� /DPSH�� $QQD�0DUNLQD��

7RP�9DQGHU�%HNHQ��.DUHQ�9HUSRHVW��7KH�FRQVRUWLXP�LV� LQGHEWHG�WR�$QHWWH�

6FKDGH�� UHVHDUFK� JUDQW� DGYLVRU� DW� )UHLH� 8QLYHUVLWlW� %HUOLQ�� IRU� KHU� FUXFLDO�

VXSSRUW�LQ�SUHSDULQJ�WKH�SURMHFW�SURSRVDO��WR�3HWUD�-DPLQRQ�DW�WKH�8QLYHUVLW\�

RI�7LOEXUJ¶V�)DFXOW\�RI�/DZ�IRU�VKRXOGHULQJ�D�ODUJH�EXUGHQ�RI�WKH�RUJDQL]D�

WLRQDO�ZRUN�WKH�SURMHFW�UHTXLUHG��DQG�WR�$QGUHD�6FKP|O]HU�DQG�,DQ�3HUU\�DW�

WKH�(XURSHDQ�&RPPLVVLRQ�IRU� WKHLU�UHVSHFWLYH�DVVLVWDQFH�SURYLGHG�WKURXJK�

RXW�WKH�SURSRVDO��FRQWUDFW�QHJRWLDWLRQ�DQG�LPSOHPHQWDWLRQ�SKDVHV�RI�WKH�SUR�

MHFW��

� ,Q�HDUO\������WKH�(XURSHDQ�&RPPLVVLRQ�LQYLWHG�SURSRVDOV�XQGHU�WKH��WK�

)UDPHZRUN� 3URJUDPPH� IRU� UHVHDUFK� SURMHFWV� WKDW� ZRXOG� FRQWULEXWH� WR� DQ�

LPSURYHG�NQRZOHGJH�EDVH�RQ�RUJDQLVHG�FULPH��7KH�H[SHFWHG�RXWSXWV�ZHUH�WR�

LQFOXGH� D� UHYLHZ�RI� H[LVWLQJ�GDWD� VRXUFHV�RQ� FULPLQDO� RUJDQLVDWLRQV� DQG� DQ�

HYDOXDWLRQ�RI� WKH�XVHIXOQHVV�RI� WKHVH�GDWD� VRXUFHV�� D� UHYLHZ�RI� WKH�H[LVWLQJ�

VLWXDWLRQ�LQ�VSHFLILF�HFRQRPLF�VHFWRUV��DQG�DQ�H[DPLQDWLRQ�RI�WKH�IHDVLELOLW\�

RI�D�FRPPRQ�(XURSHDQ�DSSURDFK�DQG�WKH�SURSRVDO�IRU�D�FRPPRQ�PHWKRGRO�

RJ\��
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� $W�WKDW�WLPH�WKH�VWDQGDUG�WRRO�IRU�DVVHVVLQJ�RUJDQLVHG�FULPH�LQ�WKH�(XUR�

SHDQ� 8QLRQ� ZDV� WKH� DQQXDO� ³(XURSHDQ� 8QLRQ� 2UJDQLVHG� &ULPH� 5HSRUW´�

�2&5�� �(XURSRO�� ������ ZKLFK� KDG� PHW� ZLWK� VRPH� FULWLFLVP� UHJDUGLQJ� LWV�

PHDQLQJIXOQHVV� DQG�KDV�RQO\� UHFHQWO\�EHHQ� UHSODFHG�E\�DQ�DOWHUQDWLYH� WRRO��

WKH� ³(8� 2UJDQLVHG� &ULPH� 7KUHDW� $VVHVVPHQW´� �2&7$�� �(XURSRO�� �������

+RZHYHU��WKH�2&7$�DOVR�DSSHDUV�WR�EH�PHW�ZLWK�IXQGDPHQWDO�FULWLFLVP��9DQ�

'X\QH��IRUWKFRPLQJ����

� 7KH� ³$VVHVVLQJ� 2UJDQLVHG� &ULPH´� SURMHFW� ZDV� GHVLJQHG� QRW� PHUHO\� WR�

DPHQG� RU� PRGLI\� H[LVWLQJ� DSSURDFKHV�� VXFK� DV� WKRVH� UHSUHVHQWHG� E\� 2&5�

DQG�2&7$��ZLWK�WKHLU�UHVSHFWLYH�VKRUWFRPLQJV��5DWKHU��WKH�LQWHQWLRQ�ZDV�WR�

JR�EDFN�WR�D�IXQGDPHQWDO�UH�HYDOXDWLRQ�RI� WKH�FRQFHSW�RI�µRUJDQLVHG�FULPH¶�

DQG� WKH� DYDLODEOH� HPSLULFDO� DQG� WKHRUHWLFDO� NQRZOHGJH� RI� WKH� SKHQRPHQD�

FRPPRQO\�DVVRFLDWHG�ZLWK�WKH�WHUP�µRUJDQLVHG�FULPH¶��)RU� WKH� SXUSRVH� RI�

GHYHORSLQJ�DQ�DGHTXDWH�PHWKRGRORJ\�WKH�ZRUN�RI�WKH�µ$VVHVVLQJ�2UJDQLVHG�

&ULPH¶�SURMHFW�ZDV�GLYLGHG�LQWR�WKUHH�GLVWLQFW�SKDVHV��

����D�EURDG�H[DPLQDWLRQ�RI�WKH�VWDWH�RI�WKH�DUW���

��� WKH�GHYHORSPHQW�RI�D�QHZ�FRPPRQ�(XURSHDQ�DSSURDFK��DQG��ILQDOO\��

��� WKH� WHVWLQJ� RI� WKH� IHDVLELOLW\� RI� WKH� QHZ� DSSURDFK� WDNLQJ� WKH� FLJDUHWWH�

EODFN�PDUNHW�DV�D�FDVH�VWXG\��

�

$VVHVVLQJ�2UJDQLVHG�&ULPH�SURMHFW��:RUN�3ODQ

,QYHQWRU\�RI�2UJDQL]HG�&ULPH�/LWHUDWXUH��2QOLQH�'DWDEDVH�

(PSLULFDO������������������������������������������������������� &RQFHSWXDO

&ODVVLILFDWLRQ�RI�2UJDQL]HG�&ULPH�/LWHUDWXUH

(PSLULFDO &RQFHSWXDO

$QDO\VLV�RI�$VVHVVPHQW�$SSURDFKHV

(PSLULFDO &RQFHSWXDO

1HZ�1HZ�
$SSURDFK$SSURDFK

&DVH�6WXG\�&LJDUHWWH�
6PXJJOLQJ

,OOHJDO�0DUNHW�6WXGLHV

� � � �

�

�

�������������������������������������������������
��� )RU�SUHYLRXV�GLVFXVVLRQV�RI�(XURSHDQ�DVVHVVPHQW�DSSURDFKHV�VHH�9DQGHU�%HNHQ�

HW� DO�� ������� ������� YRQ� /DPSH� �����D�� ����E��� 9DQ� 'X\QH� DQG� 9DQ� 'LMFN�

��������
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7KH�SURMHFW�VFKHGXOH�FDQ�EH�GHSLFWHG�DV�VWHSV�OHDGLQJ�XS�WR�WKH�GHYHORSPHQW�

RI� WKH� QHZ� DSSURDFK� DQG� WKH� VXEVHTXHQW� WHVWLQJ� RI� LWV� IHDVLELOLW\��$� VWRFN�

WDNLQJ� DQG� UHYLHZ� RI� WKH� HPSLULFDO� DQG� WKHRUHWLFDO� OLWHUDWXUH� RQ� RUJDQLVHG�

FULPH� �VWHSV�RQH�DQG� WZR��ZDV� IROORZHG�E\�D� UHYLHZ�RI� WKH�SUDFWLFH�RI� WKH�

FROOHFWLRQ�DQG�DQDO\VLV�RI�µRUJDQLVHG�FULPH¶�UHODWHG�GDWD�E\�ODZ�HQIRUFHPHQW�

DJHQFLHV��2Q�WKH�EDVLV�RI� WKHVH�UHYLHZV�SDUWLFXODU�DSSURDFKHV�WR�WKH�DVVHVV�

PHQW�RI�µRUJDQLVHG�FULPH¶�ZHUH�VFUXWLQL]HG�WDNLQJ�VWDQGDUG�VFLHQWLILF�SULQFL�

SOHV�DV�D�\DUGVWLFN� �VWHS� WKUHH���)LQDOO\�� DJDLQVW� WKH�EDFNJURXQG�RI�H[LVWLQJ�

DVVHVVPHQW� DSSURDFKHV� WKH� VLWXDWLRQ� LQ� IRXU� VHFWRUV� RI� FULPH� �RU� FULPH�

PDUNHWV�� GUXJ� WUDIILFNLQJ�� KXPDQ� VPXJJOLQJ�� WUDIILFNLQJ� LQ� KXPDQV�� DQG�

FLJDUHWWH�VPXJJOLQJ��ZHUH�DQDO\VHG�XVLQJ�RSHQ�VRXUFH�GDWD��VWHS�IRXU����

� 7KHVH�LQGLYLGXDO�VWHSV��JRLQJ�IURP�WKH�JHQHUDO�GHEDWH�RQ�RUJDQLVHG�FULPH�

RYHU�WKH�FROOHFWLRQ�DQG�DQDO\VLV�RI�GDWD�DFURVV�DFDGHPLF�DQG�RIILFLDO�ILHOGV�WR�

WKH� VSHFLILF� TXHVWLRQ� RI� KRZ� WR� DVVHVV� µRUJDQLVHG� FULPH¶�� HYHQWXDOO\� OHG� WR�

WKH� GHYHORSPHQW� RI� D� ³1HZ� (XURSHDQ� &RPPRQ� $SSURDFK� IRU� $VVHVVLQJ�

2UJDQLVHG� &ULPH´� �VWHS� ILYH��� +RZHYHU�� IRU� YDULRXV� VFLHQWLILF� UHDVRQV� WKH�

SURMHFW�GLG�QRW�DUULYH�DW�D�FRPSUHKHQVLYH�FRQFHSWXDO�IUDPHZRUN�RI�RUJDQLVHG�

FULPH� DV� IRUHVHHQ� LQ� WKH� SURMHFW� SURSRVDO�� 5DWKHU� D�PHWKRGRORJLFDO� IUDPH�

ZRUN�IRU�WKH�V\VWHPDWLF�FROOHFWLRQ�DQG�DQDO\VLV�RI�UHOHYDQW�LQIRUPDWLRQ�ZDV�

GHYHORSHG� DQG� VRPH�RI� LWV� DVSHFWV� WHQWDWLYHO\� WHVWHG� LQ� D�SLORW�VWXG\�RI� WKH�

FLJDUHWWH�EODFN�PDUNHW��

� $V�VXFK��WKH�1HZ�$SSURDFK�LV�GHVLJQHG�QRW�RQO\�WR�SURYLGH�±LQ�WKH�PH�

GLXP�DQG�ORQJ�WHUP±�WKH�QHFHVVDU\�HPSLULFDO�DQG�WKHRUHWLFDO�EDVLV�IRU�UHSRUWV�

RQ� µRUJDQLVHG� FULPH¶�� LQFOXGLQJ� WKUHDW� DVVHVVPHQWV� DQG� VFHQDULR� EXLOGLQJ�

ZKLFK�VR�IDU� ODFN�WKDW�YHU\�EDVLV�DQG�DUH�WKHUHIRUH�FULWLFLVHG��7KH�1HZ�$S�

SURDFK� LV� DOVR� GHVLJQHG� WR� HYHQWXDOO\� SDYH� WKH�ZD\� IRU� DXWKRULWDWLYHO\� DQ�

VZHULQJ� WKH� TXHVWLRQ� ZKHWKHU� D� FRPSUHKHQVLYH� FRQFHSWXDO� IUDPHZRUN� RI�

µRUJDQLVHG�FULPH¶�LV�IHDVLEOH�DW�DOO��

� 7KH� 1HZ� $SSURDFK� PDUNV� D� IXQGDPHQWDO� GHSDUWXUH� IURP� WKH� FXUUHQW�

IUDPHZRUN�RI�RUJDQLVHG�FULPH�UHSRUWV�LQ�YDULRXV�UHVSHFWV��3HUKDSV�PRVW�IXQ�

GDPHQWDOO\��LQ�WKH�1HZ�$SSURDFK�WKH�TXHVWLRQ�³,V�LW�RUJDQLVHG�FULPH"´�LV�QR�

ORQJHU�UDLVHG�RQ�WKH�OHYHO�RI�GDWD�FROOHFWLRQ�DQG�GDWD�HQWU\��7KLV�LPSOLHV�WKDW�

WKH�FROOHFWLRQ�DQG�SURFHVVLQJ�RI�UDZ�GDWD�QR�ORQJHU�KLQJHV�RQ�DQ\�GHILQLWLRQ�

RI�µRUJDQLVHG�FULPH¶��7KH�RQO\�LQLWLDO�GHOLPLWDWLRQ�WKDW�LV�VXJJHVWHG�IRU�SUDF�

WLFDO�SXUSRVHV�LV�WR�FRQILQH�WKH�DVVHVVPHQW�SURFHVV�WR�FULPHV�IRU�SURILW��SRV�

VLEO\� DERYH� D� FHUWDLQ� WKUHVKROG� OHYHO�� ,QVWHDG�� GDWD� DUH� FROOHFWHG� DQG� SURF�

HVVHG�ZLWK�D�YLHZ�WR�WKH�ILQDO�DQDO\VLV�DQG�WKH�DQVZHULQJ�RI�TXHVWLRQV�OLNH��

³7R�ZKDW�H[WHQW�LV�FULPH�RUJDQLVHG"´�DQG�³+RZ�GR�FULPLQDOV�FRRSHUDWH"´�,Q�

WKLV�VHQVH��µRUJDQLVHG�FULPH¶�LV�QRW�WUHDWHG�DV�D�FRKHUHQW�SKHQRPHQRQ�EXW�DV�

D�WKHPDWLF�IUDPH�RI�UHIHUHQFH�ZLWKLQ�ZKLFK�YDULRXV�LVVXHV�DUH�H[DPLQHG�WKDW�

DUH� FRPPRQO\� DGGUHVVHG� LQ� WKH� GHEDWH� RQ� µRUJDQLVHG� FULPH¶�� 7KHVH� LVVXHV�
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LQFOXGH�WKH�ZD\V�SURILW�GULYHQ�FULPHV�DUH�FRPPLWWHG��ZKDW�FRPPRQ�DQG�GLV�

WLQFW�LQGLYLGXDO�FKDUDFWHULVWLFV�WKH�RIIHQGHUV�LQYROYHG�GLVSOD\��WR�ZKDW�H[WHQW�

DQG� KRZ� WKH\� DUH� FRQQHFWHG� WR� HDFK� RWKHU�� ZKDW� SRZHU� VWUXFWXUHV� H[LVW�

DPRQJ� WKHP��DQG�ZKDW� OLQNV�H[LVW�EHWZHHQ� WKHVH� LQGLYLGXDOV�� DFWLYLWLHV�DQG�

VWUXFWXUHV�DQG�WKH�OHJDO�VSKHUHV�RI�VRFLHW\��YRQ�/DPSH���������������

� $FFRUGLQJ� WR� WKLV� DSSURDFK� WKH� HPSKDVLV� LV� SODFHG� RQ� PHWKRGRORJLFDO�

DVSHFWV�ZKLFK� DGGUHVV� WKH� NH\� FKDOOHQJHV� DOO� DWWHPSWV� WR� DVVHVV� µRUJDQLVHG�

FULPH¶�IDFH��7KH\�EHJLQ�ZLWK�WKH�HOXVLYH�QDWXUH�RI�WKH�FRQFHSW�RI�µRUJDQLVHG�

FULPH¶�� 7KHUH� LV� QHLWKHU� D� JHQHUDO� DJUHHPHQW� RQ� WKH� µQDWXUH¶� RI� µRUJDQLVHG�

FULPH¶�� QRU� RQ� WKH� LQWHUSUHWDWLRQ� DQG� DSSOLFDWLRQ�RI� LWV� GHILQLWLRQV� XVHG� IRU�

WKH� FRPSLODWLRQ� RI� 2&5�� 2&7$� DQG� VLPLODU� UHSRUWV� RQ� WKH� QDWLRQDO� DQG�

(XURSHDQ�OHYHOV��,Q�IDFW��LW�VHHPV�WKDW�PDQ\�0HPEHU�6WDWHV�IROORZ�WKHLU�RZQ�

FRXUVH�� PDNLQJ� LW� LPSRVVLEOH� IRU� �(XURSRO�� DQDO\VWV� WR� PDNH� YDOLG� FURVV�

(XURSHDQ�FRPSDULVRQV��7KH�SUREOHP�OLHV�QRW�RQO\�LQ�WKH��QRZDGD\V�PRVWO\�

LPSOLFLW��FRQWURYHUV\�RYHU�WKH�FRQFHSW�RI�µRUJDQLVHG�FULPH¶��7KHUH�LV�DOVR�D�

EURDGHU�FRQIXVLRQ�RYHU�WHUPLQRORJ\�UHIHUULQJ�WR�PRUH�FRQFUHWH�SKHQRPHQD��

PRVW�SURPLQHQWO\�RIIHQGHU�FROOHFWLYLWLHV��:KDW�PDNHV�D�JURXS�D�JURXS"���

� $�VHFRQG�FKDOOHQJH��DSDUW�IURP�WKH�FRQFHSWXDO�TXDJPLUH��LV�WKH�QHHG�IRU�

YDOLG��UHOLDEOH�DQG�FRPSDUDEOH�GDWD��7KLV�UHIHUV�QRW�RQO\�WR�WKH�JHQHUDO�GLIIL�

FXOWLHV� RI� REWDLQLQJ� LQIRUPDWLRQ� RQ� SKHQRPHQD� WKDW� WR� D� ODUJH� H[WHQW� DUH�

FODQGHVWLQH��,W�DOVR�FRQFHUQV�WKH�DFFHVV�WR�H[LVWLQJ�GDWD�DQG�WKH�FRQYHUVLRQ�RI�

WKHVH�GDWD�LQWR�D�GDWDEDVH�VXLWDEOH�IRU�VXEVWDQWLYH�DQG�FRPSDUDWLYH�DQDO\VLV��

� )LQDOO\�� D�PDMRU� FKDOOHQJH� OLHV� LQ� WKH� YDOLGLW\� RI� GDWD� LQWHUSUHWDWLRQ� DQG�

WKH�FRQFOXVLRQV�WR�EH�GUDZQ�IURP�WKH�DYDLODEOH�GDWD��2IWHQ�HQRXJK�LW�VHHPV�

WKDW� LQWHUSUHWDWLRQV� DUH� UHJDUGHG� DV� VHOI� HYLGHQW� DJDLQVW� WKH� EDFNJURXQG� RI�

FRPPRQO\� VKDUHG� VXSHUILFLDO� QRWLRQV� RI� IDFH�YDOXH� SODXVLELOLW\� DQG� FOLFKp�

LPDJHU\��EXW�QRW�RQ�WKH�EDVLV�RI�HPSLULFDOO\�JURXQGHG�WKHRULHV��

��

�
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���� ([DPLQDWLRQ�RI�WKH�VWDWH�RI�WKH�DUW�
�

7KH�ILUVW�\HDU�RI�WKH�SURMHFW�ZDV�GHYRWHG�WR�D�EURDG�H[DPLQDWLRQ�RI�WKH�VWDWH�

RI�WKH�DUW�RI�DVVHVVLQJ�RUJDQLVHG�FULPH��

�

����� ,QYHQWRU\�RI�FRQFHSWXDO�DQG�HPSLULFDO�OLWHUDWXUH�

�

$V�D�SUHOLPLQDU\�VWHS�DQ�LQYHQWRU\�ZDV�GUDZQ�XS�RI�WKH�H[LVWLQJ�FRQFHSWXDO�

DQG� HPSLULFDO� OLWHUDWXUH� RQ� µRUJDQLVHG� FULPH¶�� LQFOXGLQJ� DFDGHPLF�� RIILFLDO��

DQG�SULYDWH�VHFWRU�SXEOLFDWLRQV��7KH�ELEOLRJUDSKLFDO�LQIRUPDWLRQ�ZDV�RUJDQ�

LVHG� LQ� DQ� RQOLQH� OLWHUDWXUH� GDWDEDVH� VSHFLILFDOO\� GHYHORSHG� IRU� WKH� SURMHFW��

7KH�GDWDEDVH� �³2QOLQH�%LEOLRJUDSK\�RQ�2UJDQLVHG�&ULPH´�� KDV� EHHQ�PDGH�

DYDLODEOH� WR� WKH� JHQHUDO� SXEOLF� WKURXJK� WKH� ZHEVLWH� RI� WKH� SURMHFW�

�ZZZ�DVVHVVLQJRUJDQLVHGFULPH�QHW���� 7KH� GDWDEDVH� VRIWZDUH� �%LEOLRJUDSK���

WKH�GHYHORSPHQW�RI�ZKLFK�KDV�EHHQ�VXSSRUWHG�E\�WKH�SURMHFW�� LV�DOVR�SXEOLF�

GRPDLQ���

� 7KH� FROOHFWLRQ�RI� OLWHUDWXUH� UHIHUHQFHV� UHODWLQJ� WR� µRUJDQLVHG� FULPH¶�� QRW�

RQO\�VKRZV�D�KXJH�DPRXQW�RI�SXEOLFDWLRQV�VRPHKRZ�DGGUHVVLQJ�WKH�SHUWLQHQW�

SKHQRPHQRQ��EXW�DOVR�D�ZLGH�GLYHUVLW\�LQ�WRSLFV�DQG�VXEWRSLFV�DQG�LQ�ZD\V�WR�

VWXG\�DQG�DQDO\VH��DVSHFWV�DQG�PDQLIHVWDWLRQV�RI��RUJDQLVHG�FULPH��

�

����� &ODVVLILFDWLRQ�RI�H[LVWLQJ�PDWHULDO�

�

)URP� WKH� YDVW� OLWHUDWXUH� RQ� µRUJDQLVHG� FULPH¶� VPDOO� VDPSOHV� RI� FRQFHSWXDO�

DQG�HPSLULFDO�OLWHUDWXUH��UHVSHFWLYHO\��ZHUH�DQDO\VHG�LQ�GHSWK��

� $SSO\LQJ�D�PHWD�WKHRUHWLFDO�FODVVLILFDWLRQ�VFKHPH��WKH�DQDO\VLV�RI�D�VDP�

SOH�RI����SLHFHV�RI�FRQFHSWXDO�OLWHUDWXUH�H[SRVHG�D�ODFN�RI�FRPPRQ�WKHRUHWL�

FDO�XQGHUVWDQGLQJ�RI�µRUJDQLVHG�FULPH¶��)DU�IURP�GHPRQVWUDWLQJ�D�FRQVHQVXV�

RQ�WKH�FRQFHSW�RI�µRUJDQLVHG�FULPH¶��LW�VHHPV�WKDW�WKHUH�LV�QRW�HYHQ�D�JHQHUDO�

XQGHUVWDQGLQJ�RI�WKH�GLIIHUHQFHV�WKDW�VWDQG�LQ�WKH�ZD\�RI�VXFK�DQ�DJUHHPHQW��

7KH�FRQFHSWV�DQG�QRWLRQV�XVHG�DUH� UDUHO\�SUHFLVHO\� IRUPXODWHG��DXWKRUV�DS�

SHDU�WR�EH�VDWLVILHG�ZLWK�YDJXH�DVVRFLDWLYH�QRWLRQV�DQG�DVVXPSWLRQV��(YHQ�LI�

PRVW�WH[WV�IRFXV�RQ�FULPLQDO�FROOHFWLYHV�DQG�DFWLYLWLHV��RQO\�D�PLQRULW\�GRHV�

VR�VSHFLILFDOO\��7KHUHIRUH�WKH�UHODWLRQ�EHWZHHQ�FRQFHSWV�EHFRPHV�FRQIXVLQJ��

)RU�H[DPSOH�� WKH�PDMRULW\�RI� WKH� WH[WV� WKDW�FRQFHSWXDOLVH� µRUJDQLVHG�FULPH¶�

DV�FROOHFWLYHV�GR�VR�LQ�WHUPV�RI�QHWZRUNV��$W�WKH�VDPH�WLPH�WKLV�GHQRWDWLRQ�LV�

XVXDOO\�XVHG�WRJHWKHU�ZLWK�FRQFHSWV� OLNH�µFULPLQDO�JURXS¶�RU� µRUJDQLVDWLRQ¶��

�������������������������������������������������
��� 2QOLQH� %LEOLRJUDSK\� RQ� 2UJDQLVHG� &ULPH�� ZZZ�DVVHVVLQJRUJDQLVHGFULPH�QHW�

�³2&�%LEOLRJUDSK\´��
��� %LEOLRJUDSK�KDV�EHHQ�GHYHORSHG�E\�&KULVWLDQ�%RXODQJHU��%HUOLQ��
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$V�WKH�FRQFHSWV�DUH�UDUHO\�SUHFLVHO\�DQDO\VHG�WKHUH�DSSHDUV�WR�EH�PXFK�ODWL�

WXGH�LQ�WKH�ZD\�WKH\�DUH�XVHG�ZLWKLQ�WKH�VDPH�WH[W��

� ,W�SURYHG� WR�EH�DQ� LPSRVVLEOH� WDVN� WR�GHULYH�VRPH�RUGHU� IURP� WKH� OLWHUD�

WXUH�� IRU� H[DPSOH�� WR� FOXVWHU� SXEOLFDWLRQV� DFFRUGLQJ� WR� VSHFLILF� GLPHQVLRQV�

ZKLFK� FDQ� EH� GLVFHUQHG� LQ� WKH� RUJDQLVHG� FULPH� VWXGLHV�� )RU� H[DPSOH�� FRQ�

FHSWV�� OLNH� HQWUHSUHQHXULDO� FULPH� DQG� SUHGDWRU\� FULPH�� WKH� MX[WDSRVLWLRQ� RI�

ZKLFK�UHTXLUHV�DW�OHDVW�VRPH�H[SODQDWLRQ��DUH�SXW�WRJHWKHU�LQ�RQH�FRQWH[W��

� 7KH�OLWHUDWXUH�DQDO\VLV�VKRZV�WKDW�WKLV�LV�QRW�DQ�LQFLGHQWDO�ILQGLQJ��5DWKHU��

LW�LV�UHODWHG�WR�DQRWKHU�ILQGLQJ��WKH�ODFN��QRWDEOH�RQ�DQ�LQWHUQDWLRQDO�VFDOH��RI�

SURIRXQG�WKHRUHWLFDO�XQGHUVWDQGLQJ��7KHUH�LV�OLWWOH�HYLGHQFH�RI�DFFXPXODWLRQ�

DQG�LQWHJUDWLRQ�RI�H[LVWLQJ�NQRZOHGJH��1RU�DUH�FRQFHSWV�YDOXHG�IRU�WKHLU�H[�

SODQDWRU\�SRZHU��DQG�GHOHWHG�LI�WKH\�SURYH�WR�EH�GHILFLHQW�LQ�WKLV�UHJDUG�DQG�

WKHUHIRUH�UHGXQGDQW��9DQ�'X\QH�DQG�9DQ�'LMFN���������

� $QRWKHU� LQWHUQDWLRQDO� VDPSOH� RI� ���� WH[WV�ZDV� DQDO\VHG�ZLWK� D� YLHZ� WR�

VRXUFHV� DQG� TXDOLW\� RI� GDWD� UHIHUUHG� WR� LQ� WKH� RUJDQLVHG� FULPH� OLWHUDWXUH��

:KLOH� ODZ� HQIRUFHPHQW� VRXUFHV�ZHUH� IRXQG� WR� EH� SUHGRPLQDQW�� LW� LV� REYL�

RXVO\� QRW� LPSRVVLEOH� WR� REWDLQ� LQIRUPDWLRQ� LQGHSHQGHQW� IURP� ODZ� HQIRUFH�

PHQW�DJHQFLHV�DQG�WR�JDLQ�GLUHFW�DFFHVV�HYHQ�WR�DFWLYH�RIIHQGHUV��7KHUHIRUH��

LW�VHHPV�WKDW� LW�EHFRPHV�LQFUHDVLQJO\�GLIILFXOW�WR�FODLP�WKDW�FORVHU�H[DPLQD�

WLRQ�RI�µRUJDQLVHG�FULPH¶�LV�QRW�IHDVLEOH�EHFDXVH�RI�LQVXUPRXQWDEOH�GLIILFXO�

WLHV�LQ�GDWD�FROOHFWLRQ���

�

����� /DZ�HQIRUFHPHQW�GDWD�

�

,Q� DGGLWLRQ� WR�SXEOLVKHG�PDWHULDO� WKH� SURMHFW� H[DPLQHG� WKH�SUDFWLFH�RI�GDWD�

FROOHFWLRQ�DQG�GDWD�DQDO\VLV�ZLWKLQ� ODZ�HQIRUFHPHQW�DJHQFLHV�� IRFXVVLQJ�RQ�

WKH�SUHSDUDWLRQ�RI�QDWLRQDO�DVVHVVPHQWV�RI�µRUJDQLVHG�FULPH¶��7KLV�LQWHUYLHZ�

EDVHG�VWXG\�UHYHDOHG�UDWKHU�IXQGDPHQWDO�FURVV�QDWLRQDO�GLIIHUHQFHV�UHJDUGLQJ�

WKH�XVH�RI�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�GDWD��WKH�LQVWLWXWLRQDO�OHYHOV�RQ�ZKLFK�

GHFLVLRQV�DERXW�WKH�XVH�RI�FHUWDLQ�LQIRUPDWLRQ�DUH�PDGH��DQG�WKH�FULWHULD�IRU�

�������������������������������������������������
��� 6HH��.��YRQ�/DPSH��&ULWLFDO�5HYLHZ�RI�&RQFHSWXDO�$SSURDFKHV��$VVHVVLQJ�2U�

JDQLVHG�&ULPH�3URMHFW��'HOLYHUDEOH�������'HFHPEHU������

� KWWS���ZZZ�DVVHVVLQJRUJDQLVHGFULPH�QHW�SXEOLFDWLRQV�$2&�'/9���Y5��SGI�

� .�� YRQ� /DPSH�� &ULWLFDO� 5HYLHZ� RI� ([LVWLQJ�'DWD�� $VVHVVLQJ�2UJDQLVHG� &ULPH�

3URMHFW��'HOLYHUDEOH�������'HFHPEHU������

� KWWS���ZZZ�DVVHVVLQJRUJDQLVHGFULPH�QHW�SXEOLFDWLRQV�$2&�'/9���Y5��SGI�

� .�� YRQ�/DPSH��&ULWLFDO�5HYLHZ� RI�([LVWLQJ�'DWD��$QQH[� �� �� 6RXUFH�$QDO\VLV��

$VVHVVLQJ�2UJDQLVHG�&ULPH�SURMHFW��UHSRUW�����'HFHPEHU������

� KWWS���ZZZ�DVVHVVLQJRUJDQLVHGFULPH�QHW�SXEOLFDWLRQV�$2&�'/9���$QQH[�

Y5��SGI�

� .��YRQ�/DPSH�HW�DO����������
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WKHVH� GHFLVLRQV�� ,W� EHFDPH� REYLRXV� WKDW� JUHDW� REVWDFOHV� H[LVW� IRU� D� KDUPR�

QLVHG�(XURSHDQ�DSSURDFK�WR�DVVHVVLQJ�µRUJDQLVHG�FULPH¶���

�

����� 6WDWH�RI�WKH�$UW�

�

$IWHU�VKHGGLQJ�OLJKW�RQ�WKH�GLYHUVLW\�DQG�YDJXHQHVV�RI�FRQFHSWLRQV�RI�RUJDQ�

LVHG�FULPH�� WKH�PXOWLSOLFLW\�RI�GDWD�VRXUFHV�DQG�RI�GDWD�XVHG��DV�ZHOO�DV� WKH�

GLYHUVLW\� LQ� WKH� SURFHGXUDO� IUDPHZRUN� LQ�ZKLFK� WKH� GDWD� DUH� SURFHVVHG� IRU�

DVVHVVPHQW�SXUSRVHV��WKH�QH[W�VWHS�ZDV�WR�GHVFULEH�WKH�VWDWH�RI�WKH�DUW�LQ�WKLV�

ILHOG��,Q�RUGHU�WR�DFKLHYH�VRPH�OHYHO�RI�FRQFLVHQHVV�WKH�DQDO\VLV�IRFXVVHG�RQ�

WZR�NH\�DVSHFWV��WKH�RUJDQLVHG�FULPH�GHILQLWLRQV�WKDW�GHWHUPLQH�WKH�VFRSH�RI�

RUJDQLVHG�FULPH�DVVHVVPHQWV��DQG�WKH�PHWKRGRORJLFDO�LPSOLFDWLRQV�RI�WKH�DUW�

RI�DVVHVVLQJ�RUJDQLVHG�FULPH��

� 7KH� OLWHUDWXUH� DERXW� GHILQLQJ� µRUJDQLVHG� FULPH¶� LV� YROXPLQRXV�� EXW� WKH�

DQDO\WLFDO� VKDUSQHVV� LV�KDUG� WR� ILQG���0RVW�GHILQLWLRQV� IDLO� LQ�ZKDW� WKH\�DUH�

GHVLJQHG� WR� GR�� GHOLQHDWLQJ� WKH� LQWHQGHG� SKHQRPHQRQ�� ,Q� DGGLWLRQ� WR� WKDW��

PDQ\�FRQWDLQ�UHGXQGDQW�RU�RYHUODSSLQJ�FRPSRQHQWV��D�YLRODWLRQ�RI� WKH�SDU�

VLPRQ\�SULQFLSOH��9DQ�'X\QH�DQG�9DQ�'LMFN���������2I�WKH�DQDO\VHG�GHILQL�

WLRQV�� RQO\� RQH� ZLWKVWRRG� WKH� WHVW� RI� µFUDFNLQJ¶� LW� �:HHQLQN� HW� DO��� �������

6LJQLILFDQWO\��WKDW�GHILQLWLRQ�±GHYHORSHG�E\�D�SROLFH�XQLW±�ZDV�GLVFDUGHG�E\�

WKH�'XWFK�1DWLRQDO�3ROLFH�6HUYLFH�DQG�GLVUHJDUGHG�E\�WKH�VFLHQWLILF�FRPPX�

QLW\��

� ,Q�ZKDWHYHU�IRUP�WKH�GHILQLWLRQV�KDYH�EHHQ�ZRUGHG��IRU�WKH�DSSOLFDWLRQ�LQ�

WKH�FRQWH[W�RI�DQ�DVVHVVPHQW�RU�HPSLULFDO�VWXG\��QRQH�KDV�EHHQ�UHIRUPXODWHG�

LQWR�DQ�RSHUDWLRQDO�GHILQLWLRQ��7KLV�LV�UHODWHG�WR�WKH�ILQGLQJ�WKDW�WKHRU\�EXLOG�

LQJ�LV�VHULRXVO\�ODJJLQJ�EHKLQG��,QGHHG��KRZ�DUH�ZH�WR�ZHLJK�WKH�H[SODQDWRU\�

SRZHU�RI�FRQFHSWV�LI�WKHUH�LV�QR�WKHRU\�ZLWKLQ�ZKLFK�WKH\�FDQ�EH�FRQQHFWHG�

WR�RWKHU�FRQFHSWV�DQG�WR�RXWSXW�REVHUYDWLRQV"�

� 7KH�PHWKRGRORJLFDOO\� ORRVH� RU� FDVXDO� ZD\� LQ�ZKLFK� WKH� GHILQLWLRQV� DUH�

FRLQHG�DQG�RWKHU�FRQFHSWV�DUH�XVHG�DOVR�UHIOHFWV�LWVHOI�LQ�WKH�DUW�RI�DVVHVVLQJ�

µRUJDQLVHG�FULPH¶��7KHUH�DUH�PDQ\�QDWLRQDO�DQG�VXSUD�QDWLRQDO�DVVHVVPHQWV��

LQFOXGLQJ�WKH�(XURSHDQ�RQHV�FDUULHG�RXW�E\�(XURSRO��WKRXJK�WKHUH�LV�QR�IRU�

PDO�GHILQLWLRQ�RI�ZKDW�µDVVHVVPHQW¶�PHDQV��)RU�RXU�SXUSRVHV�ZH�GHILQHG�DQ�

RUJDQLVHG�FULPH�DVVHVVPHQW�DV�DQ�HPSLULFDO�LQYHVWLJDWLRQ�DLPHG�DW�SURYLGLQJ�

D�FRPSUHKHQVLYH�TXDQWLWDWLYH�DQG�RU�TXDOLWDWLYH�MXGJPHQW�RI�WKH�ZKROH�SXU�

SRUWHG�SKHQRPHQRQ�LQ�D�GHWHUPLQHG�WLPH�VSDQ��$QDO\VLQJ�ZKDW�FRXOG�TXDO�

�������������������������������������������������
��� 7��9DQGHU�%HNHQ��.��9HUSRHVW��6\VWHPDWLF�5HYLHZ�RI�,QWHUQDO�8VH�RI�/DZ�(Q�

IRUFHPHQW�'DWD��$VVHVVLQJ�2UJDQLVHG�&ULPH�3URMHFW��'HOLYHUDEOH�������'HFHP�

EHU�������QRW�SXEOLVKHG���
��� )RU�PRUH� UHFHQW� GLVFXVVLRQV� RI� WKH� GHILQLWLRQ� SUREOHP� VHH�9DQ�'X\QH� ��������

)LQFNHQDXHU���������
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LI\� DV� DQ� DVVHVVPHQW�� ZH� IRXQG� DVVHVVPHQWV� UDQJLQJ� IURP� D� TXDQWLWDWLYH�

VXPPLQJ�XS� RI� µRUJDQLVHG�FULPH¶� SROLFH� LQSXW� �%XQGHVNULPLQDODPW�2UJDQ�

LVHG�&ULPH�6LWXDWLRQ�5HSRUW��*HUPDQ\��WR�KLJKO\�LQWHUSUHWDWLYH�YXOQHUDELOLW\�

VWXGLHV� �2UJDQLVHG� &ULPH� 5LVN� $QDO\VLV�� %HOJLXP��� 0RVW� DVVHVVPHQWV� DUH�

TXDOLWDWLYH��$�IUHTXHQWO\�IRXQG�VLWXDWLRQ�LV�WKDW�DW�WLPHV�WKH�VDPH�GHILQLWLRQV�

RU�GLPHQVLRQV�ZHUH�XVHG��PRUH�DFFXUDWHO\� WKH�VDPH�ZRUGV��ZKLOH� WKLV�GRHV�

QRW�LPSO\�WKDW�WKH\�ZHUH�XVHG�ZLWK�WKH�VDPH�PHDQLQJ��([FHSW�IRU�WKH�%.$�

VLWXDWLRQ�UHSRUW� WKH�DVVHVVPHQWV�ODFN�D� WHPSRUDO�GLPHQVLRQ��ZKLFK�PDNHV�LW�

LPSRVVLEOH�WR�GHWHUPLQH�WKH�YDOLGLW\�RI�VWDWHPHQWV�DERXW�GHYHORSPHQWV��$Q�

RWKHU� GHIHFW� LV� WKH� WKLQ� RU� HYHQ� DEVHQFH� RI� D� µUHDVRQLQJ� OLQH¶� EHWZHHQ� �DV�

VXPHG��GDWD�LQSXW�DQG�FRQFOXVLRQV��

� %HFDXVH�RI�WKH�HDUOLHU�PHQWLRQHG�ODFN�RI�DQ�XQDPELJXRXV�GHILQLWLRQ�DQG�

RSHUDWLRQDOLVDWLRQ� IRU� WKH� SURSHU� GHOLQHDWLRQ� RI� WKH� GDWD� LQSXW�� WKHUH� LV� QR�

XQLW\�LQ�VHOHFWLRQ�PHFKDQLVPV�RU�WKH�DSSOLFDWLRQ�WKHUHRI��7KLV�UHVXOWV�LQ�EDVLF�

GDWD�LQSXW�XQFHUWDLQW\��,Q�DGGLWLRQ��WKHUH�DUH�QR�DFFRXQWV�RI�WKH�FDOLEUDWLRQ�RI�

WKH� GDWD� LQSXW� DQG� WKH� GDWD� VRXUFHV�� 7KLV� LPSOLHV� WKDW� WKH� PHWKRGRORJLFDO�

TXHVWLRQV�DERXW�WKH�UHOLDELOLW\�RI�WKH�GDWD�DQG�WKH�YDOLGLW\�RI�WKH�FRQFOXGLQJ�

VWDWHPHQWV�FDQQRW�EH�DGGUHVVHG��(YHQ� LI�RQH�DVVXPHV� WKDW� WKH� ODZ�HQIRUFH�

PHQW�VRXUFHV�SURYLGH�UHOLDEOH�GDWD��WKH�PHWKRGV�RI�VXEVHTXHQWO\�SURFHVVLQJ�

WKH�GDWD�LQSXW�DUH�QRW�DFFRXQWHG�IRU��

� 7KHUHIRUH��LW�SURYHV�LPSRVVLEOH�WR�GHWHUPLQH�WR�ZKDW�H[WHQW�WKH�GDWDEDVHV�

RQ�ZKLFK�WKH�DVVHVVPHQWV�DUH�EDVHG�DUH�UHSUHVHQWDWLYH�RI�WKH�ZKROH�µRUJDQ�

LVHG�FULPH�SRSXODWLRQ¶�DQG�QRW�ELDVHG�LQ�UHJDUG�WR�FHUWDLQ�VXESRSXODWLRQV��$W�

WKLV�SRLQW� WKH�DVVHVVPHQWV� VOLS� LQWR�D� FLUFXODU�PHWKRGRORJLFDO� FDYHDW��ZKHQ�

WKH�EDVLF�FRQFHSW�LV�QRW�SURSHUO\�GHILQHG�WKHUH�LV�D�IXQGDPHQWDO�XQFHUWDLQW\�

DERXW� ZKDW� WKH� SRSXODWLRQ� UHDOO\� LV�� +HQFH�� HYHQ� LI� D� ELDV� LV� VXVSHFWHG� RU�

SODXVLEOH��WKHUH�LV�QR�ZD\�WR�UHODWH�LW�WR�D�K\SRWKHWLFDO�WRWDO�SRSXODWLRQ��7KDW�

SRSXODWLRQ�UHPDLQV�HOXVLYH�DV�LW�UHPDLQV�XQFHUWDLQ�ZKDW�WKH�UHIHUHQWV�RI�µRU�

JDQLVHG�FULPH¶�DVVHVVPHQWV� �DQG�DOVR�RWKHU� VWXGLHV�� DUH��7KXV�� WKH�$%&�RI�

VWDWLVWLFDO�DQDO\VLV�DQG�VWDWLVWLFDO�GDWD�YDOLGDWLRQ�VHHP� WR�EH�QHJOHFWHG�RQ�D�

ODUJH�VFDOH���

�������������������������������������������������
��� 3�&�� YDQ�'X\QH��0�� YDQ�'LMFN��'HVFULSWLRQ� RI� WKH� 6WDWH� RI� WKH�$UW��$VVHVVLQJ�

2UJDQLVHG�&ULPH�3URMHFW��'HOLYHUDEOH�������-DQXDU\�������

� KWWS���ZZZ�DVVHVVLQJRUJDQLVHGFULPH�QHW�SXEOLFDWLRQV�$2&�'/9���Y5��SGI�

� .��9HUSRHVW��7��9DQGHU�%HNHQ��7KH�(XURSHDQ�8QLRQ�0HWKRGRORJ\�IRU�5HSRUWLQJ�

RQ�2UJDQLVHG�&ULPH��$VVHVVLQJ�2UJDQLVHG�&ULPH�SURMHFW��UHSRUW�����0D\�������

� KWWS���ZZZ�DVVHVVLQJRUJDQLVHGFULPH�QHW�SXEOLFDWLRQV�$2&�'/9�(8�

PHWKRGRORJ\�Y)��SGI�

� 3�&��YDQ�'X\QH��0��YDQ�'LMFN��6XPPDU\�RI�'DWD�(YDOXDWLRQ��$VVHVVLQJ�2UJDQ�

LVHG�&ULPH�SURMHFW��'HOLYHUDEOH�������-DQXDU\�������

� KWWS���ZZZ�DVVHVVLQJRUJDQLVHGFULPH�QHW�SXEOLFDWLRQV�$2&�'/9���Y5��SGI�

� 3�&��YDQ�'X\QH��0��YDQ�'LMFN��7KH�$VVHVVPHQW�RI�2UJDQLVHG�&ULPH��$�&ULWLFDO�

5HYLHZ��$VVHVVLQJ�2UJDQLVHG�&ULPH� SURMHFW��'HOLYHUDEOH� ��� �,QWHUPHGLDWH�5H�
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����� 6WXGLHV�RI�FULPH�PDUNHWV�

�

7KH� ILQDO� VWHS� LQ� WKH� SKDVH� OHDGLQJ� XS� WR� WKH� GHYHORSPHQW� RI� D� 1HZ�$S�

SURDFK�FRQVLVWHG�RI�VWXGLHV�RI�IRXU�VHOHFW�DUHDV�RI�FULPH���

�� GUXJ�WUDIILFNLQJ���

�� KXPDQ�VPXJJOLQJ���

�� WUDIILFNLQJ�LQ�KXPDQV�DQG��

�� FLJDUHWWH�VPXJJOLQJ���
�
7KH�FDVH� VWXGLHV� VHUYHG�GLIIHUHQW�SXUSRVHV��0RVW�REYLRXVO\� WKH�DLP�ZDV� WR�

DUULYH�DW�XS�WR�GDWH�FURVV�QDWLRQDO�VLWXDWLRQ�UHSRUWV�LQYROYLQJ�WKH�ILYH�SDUWLFL�

SDWLQJ�FRXQWULHV�RQ�WKH�EDVLV�RI�D�V\VWHPDWLF�UHYLHZ�RI�RSHQ�VRXUFHV��$W�WKH�

VDPH�WLPH�WKH�VWXGLHV�RI�WKH�FULPH�PDUNHWV�ZHUH�LQWHQGHG�WR�GHHSHQ�WKH�XQ�

GHUVWDQGLQJ�RI�WKH�RSWLRQV�DQG�OLPLWV�SURYLGHG�E\�H[LVWLQJ�GDWD�VRXUFHV�DQG�

WKHRUHWLFDO�IUDPHZRUNV�IRU�DVVHVVLQJ�µRUJDQLVHG�FULPH¶��)LQDOO\��DQ�LPSRUWDQW�

SXUSRVH� RI� WKH� ZKROH� H[HUFLVH� ZLWK� D� YLHZ� WR� D� KDUPRQLVHG� DVVHVVPHQW�

PHWKRGRORJ\�ZDV�WR�H[SORUH�WR�ZKDW�H[WHQW�JHQHULF�FRQFHSWV�DQG�FDWHJRULHV�

FRXOG�PHDQLQJIXOO\�EH�DSSOLHG�WR�GLYHUVH�FULPH�PDUNHWV��

� 7KH� UHYLHZ� RI� RSHQ� VRXUFH� GDWD� OHG� WR� IUDJPHQWDU\� DVVHVVPHQWV� RI� WKH�

VLWXDWLRQ� LQ� WKH� IRXU�VHOHFWHG�FULPH�DUHDV��$OWKRXJK�IRU�DOO�NH\�DVSHFWV� WKDW�

DUH�FRPPRQO\�DGGUHVVHG� LQ�GLVFXVVLRQV�RI� µRUJDQLVHG�FULPH¶� �DFWLYLWLHV�� LQ�

GLYLGXDOV�� JURXS� VWUXFWXUHV�� XQGHUZRUOG� VWUXFWXUHV�� DQG� LOOHJDO�OHJDO� OLQNV��

VRPH� LQIRUPDWLRQ�FRXOG�EH�IRXQG�� WKH�NQRZOHGJHEDVH�RQ� WKH�ZKROH�SURYHG�

WR� EH� WRR� VPDOO� WR� FRPH� WR� D� FRPSUHKHQVLYH� DVVHVVPHQW�� 7KH�PRVW� VHYHUH�

GHILFLHQFLHV�LQ�WKH�DYDLODEOH�GDWD�DSSHDUHG�WR�EH��

��� D� ODFN� RI� FRQFLVH� GDWD� RQ� RIIHQGHU� FKDUDFWHULVWLFV� DQG� RIIHQGHU� VWUXF�

WXUHV��DQG�

��� D�ODFN�RI�WLPH�VHULHV�GDWD�DQG�FURVV�QDWLRQDOO\�FRPSDWLEOH�GDWD��
�

*LYHQ�WKH�LQWHUOLQNLQJ�GHILFLHQFLHV�LQ�WKH�DYDLODEOH�GDWD�EDVH�DQG�WKHRUHWLFDO�

IUDPHZRUN� LW� ZDV� QRW� SRVVLEOH� WR� GHYLVH� D� PHWKRGRORJLFDOO\� ULJRURXV� DS�

SURDFK�VLPSO\�E\�FDOOLQJ�IRU�PRUH�LQIRUPDWLRQ�ZKHUH�VR�IDU�LW�KDV�EHHQ�ODFN�

LQJ�� 7KH� NH\� TXHVWLRQ� VHHPV� WR� EH�ZKDW� LQIRUPDWLRQ� UHDOO\�PDWWHUV� IRU� DQ�

DVVHVVPHQW� WKDW�� LQ� OLQH�ZLWK� WKH�PHDQLQJ�RI� WKH� WHUP��JRHV�EH\RQG�D�PHUH�

GHVFULSWLRQ��

� 8OWLPDWHO\�� WKHUH�ZDV�QR� HPSLULFDO� DQG� WKHRUHWLFDO�EDVLV� WR�SDVV� D� MXGJ�

PHQW�RQ�WKH�VHULRXVQHVV�RI�WKH�VLWXDWLRQ�LQ�HDFK�H[DPLQHG�DUHD�RI�FULPH�DQG�

�������������������������������������������������������������������������������������������������������������������
SRUW��� �� 0DUFK� ������ KWWS���ZZZ�DVVHVVLQJRUJDQLVHGFULPH�QHW�� SXEOLFD�

WLRQV�$2&�'/9���Y5��SGI���

� 3�&��YDQ�'X\QH�DQG�0��YDQ�'LMFN���������

�
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WKHUHIRUH�QR�EDVLV� IRU�FRPSDULQJ� WKH�UHODWLYH�VHULRXVQHVV�RI� WKH�VLWXDWLRQ� LQ�

HDFK�VHFWRU���

� $JDLQVW�WKLV�EDFNJURXQG�LW�FRXOG�EH�DUJXHG�WKDW�PRUH�HPSLULFDO�UHVHDUFK�

DQG� WKHRULVLQJ� LV� QHHGHG� EHIRUH� LW�ZRXOG�PDNH� VHQVH� WR� VWDUW� GHYLVLQJ� DQ\�

QHZ�DVVHVVPHQW�PHWKRGRORJLHV��+RZHYHU��DV�ZLOO�EH�GHVFULEHG�LQ�PRUH�GHWDLO�

EHORZ��WKH�1HZ�$SSURDFK�WDNHV�D�GLIIHUHQW�SDWK��,W�XVHV�WKH�V\VWHPDWLF�FRO�

OHFWLRQ�DQG�DQDO\VLV�RI�ODZ�HQIRUFHPHQW�GDWD�IRU�HPSLULFDOO\�JURXQGHG�WKHRU\�

EXLOGLQJ��,Q�DGGLWLRQ��LW�LQFRUSRUDWHV��RWKHU��UHVHDUFK�LQWR�WKH�RYHUDOO�SURFHVV�

RI�µRUJDQLVHG�FULPH¶�DVVHVVPHQW��7KH�LGHD�LV�WR�SURYLGH�PHWKRGRORJLFDO�ULJ�

RXU�DV�D�SURFHVV�DLPLQJ� WR� LPSURYH�� VWHS�E\�VWHS�� WKH�EDVLV�RQ�ZKLFK�PRUH�

PHDQLQJIXO� DVVHVVPHQWV±XVLQJ� GLIIHUHQW�PHWKRGRORJLHV�LQFOXGLQJ� WKUHDW� DV�

VHVVPHQW�DQG�VFHQDULR�EXLOGLQJ±�WKDW�FDQ�EH�PDGH�LQ�WKH�IXWXUH��

�

�

�

�������������������������������������������������
�
�� 5��+RUQVE\��3URYLVLRQDO�6LWXDWLRQ�5HSRUW�RQ�'UXJ�7UDIILFNLQJ��$VVHVVLQJ�2UJDQ�
LVHG�&ULPH�SURMHFW��'HOLYHUDEOH��������$XJXVW�������

� .��9HUSRHVW��3URYLVLRQDO�6LWXDWLRQ�5HSRUW�RQ�+XPDQ�6PXJJOLQJ��$VVHVVLQJ�2U�

JDQLVHG�&ULPH�SURMHFW��'HOLYHUDEOH��������$XJXVW�������QRW�SXEOLVKHG���

� 0�� YDQ� 'LMFN�� 7UDIILFNLQJ� LQ� +XPDQ� %HLQJV�� $� /LWHUDWXUH� 6XUYH\�� $VVHVVLQJ�

2UJDQLVHG�&ULPH�SURMHFW��'HOLYHUDEOH�����0DUFK�������

� KWWS���ZZZ�DVVHVVLQJRUJDQLVHGFULPH�QHW�SXEOLFDWLRQV�$2&�'/9���Y5��SGI�

� .��YRQ�/DPSH��3URYLVLRQDO�6LWXDWLRQ�5HSRUW�RQ�7UDIILFNLQJ�LQ�&RQWUDEDQG�&LJD�

UHWWHV��$VVHVVLQJ�2UJDQLVHG�&ULPH�SURMHFW��'HOLYHUDEOH��������2FWREHU�������

� KWWS���ZZZ�DVVHVVLQJRUJDQLVHGFULPH�QHW�SXEOLFDWLRQV�$2&�'/9���Y5��SGI�

� .��YRQ�/DPSH��7KH�FLJDUHWWH�EODFN�PDUNHW�LQ�*HUPDQ\�DQG�LQ�WKH�8QLWHG�.LQJ�

GRP��-RXUQDO�RI�)LQDQFLDO�&ULPH������������������������

�
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��� �7RZDUGV�D�1HZ�(XURSHDQ�&RPPRQ��

$SSURDFK�IRU�DVVHVVLQJ�µRUJDQLVHG�FULPH¶�
�

������(VVHQWLDOV�DQG�PHWKRGRORJ\�RI�WKH�1HZ�$SSURDFK�

�

,W� LV� FOHDU� WKDW� WKH� VWDWH�RI� WKH�DVVHVVPHQW�DUW� LV� IDU� IURP�VDWLVI\LQJ��8QOHVV�

RQH�GLVFDUGV�WKH�ZKROH�LGHD�RI�DVVHVVLQJ�µRUJDQLVHG�FULPH¶�RQ�D�QDWLRQDO�RU�

(XURSHDQ�EDVLV��RQH�KDV�WR�GHVLJQ�SURYLVLRQV�WR�LPSURYH�WKLV�VWDWH�RI�DIIDLUV��

6XFK�SURYLVLRQV�FDQ�FRQVLVW�RI�SLHFHPHDO�LPSURYHPHQWV�RU�D�FRPSOHWH�RYHU�

KDXO��$V�D�FRPSOHWH�RYHUKDXO�LV�YHU\�DPELWLRXV�RQH�FDQ�VWDUW�ZLWK�SLHFHPHDO�

LPSURYHPHQWV� ULVNLQJ� WKDW� JRLQJ� IURP� RQH� QHFHVVDU\� LPSURYHPHQW� WR� WKH�

QH[W�±OLNH�UHGHFRUDWLQJ�DQ�ROG�KRXVH±�RQH�HQGV�XS�ZLWK�WKH�SRVWSRQHG�RYHU�

KDXO�DIWHU�DOO��7KH�FRPSUHKHQVLYH�H[DPLQDWLRQ�RI�WKH�VWDWH�RI�WKH�DUW�OHQW�IXU�

WKHU� VXSSRUW� WR� WKH� QRWLRQ� XQGHUO\LQJ� WKH� SURMHFW� SURSRVDO� WKDW� LQVWHDG� RI�

SDWFKLQJ�XS�D�QXPEHU�RI�GHIHFWV��RI�ZKLFK�WKHUH�DUH�VR�PDQ\��D�ZKROH�QHZ�

DSSURDFK�ZDV�UHTXLUHG��

�

0DMRU�VWHSV�WRZDUGV�GHYHORSLQJ�D�1HZ�$SSURDFK�

�

,Q�WKH�FRXUVH�RI�WKH�H[HFXWLRQ�RI�WKH�SURMHFW�GRXEWV�DURVH�DV�WR�ZKHWKHU�LW�LV�

SRVVLEOH� WR� GHYLVH� DQ� DOO�HQFRPSDVVLQJ� FRQFHSWXDO� IUDPHZRUN� LQ� WKH� ILUVW�

SODFH�� $JDLQVW� WKH� EDFNJURXQG� RI� WKH� IRXU� FDVH� VWXGLHV� LW� ZDV� DUJXHG�� IRU�

LQVWDQFH��WKDW�WKHUH�LV�QR�KRPRJHQHRXV�µRUJDQLVHG�FULPH�SRSXODWLRQ¶��$�SR�

WHQWLDO�DOO�HQFRPSDVVLQJ� WKHRU\�ZRXOG�KDYH� WR�GHDO�ZLWK�YDULRXV�HWKQLF�PL�

QRULW\� FULPH�HQWUHSUHQHXUV� LQ� SURKLELWHG� VXEVWDQFHV� PDUNHWV�� LQGLJHQRXV�

LOOHJDO�µSURWHFWRUV¶�H[WRUWLRQLVWV��EXVLQHVV�FULPLQDOV�RU�LOOHJDO�VHUYLFH�SURYLG�

HUV�� WR�PHQWLRQ� MXVW� D� IHZ�EURDG� FDWHJRULHV�ZKLFK� VKRXOG�EH� IXUWKHU� VXEGL�

YLGHG��7KH�GLIIHUHQFHV�EHWZHHQ�WKHVH�DQG�RWKHU�REVHUYDEOH�VHWV�RI�DFWRUV�� LW�

ZDV� DUJXHG�� FRXOG� QRW� EH� RYHUFRPH� ZLWKRXW� YLRODWLQJ� WKH� PHWKRGRORJLFDO�

SULQFLSOH�� µ'R� QRW� JHQHUDOLVH� RYHU� KHWHURJHQHRXV� SRSXODWLRQV¶�� :KLOH� WKH�

TXHVWLRQ� UHPDLQHG� WR� ZKDW� H[WHQW� KXPDQ� EHKDYLRXU�� GHVSLWH� GLIIHUHQFHV�

DFURVV�FULPH�DUHDV��IROORZV�VLPLODU�EDVLF�SDWWHUQV�XQGHU�FRQGLWLRQV�RI�LOOHJDO�

LW\��D� WHQWDWLYH�DJUHHPHQW�ZDV�UHDFKHG�WKDW�DQ\�WKHRUHWLFDO�DSSURDFK�VKRXOG�

UHFRJQLVH� WKDW� GLVFHUQDEOH�� DQG� GLIIHUHQW� SRSXODWLRQV� VKRXOG� EH� WUHDWHG� DV�

GLIIHUHQW�� DQG� WKDW� WKLV� KDV� D�GLUHFW� EHDULQJ�RQ� WKH�SRVVLELOLW\� WR�GHVLJQ� WKH�

LQWHQGHG�FRPSUHKHQVLYH�FRQFHSWXDO�IUDPHZRUN��

� $V� IDU� DV� WKH�PHWKRGRORJ\� LV� FRQFHUQHG�� VHULRXV� GRXEWV� DURVH� DV� WR� WKH�

VXLWDEOH�DSSOLFDWLRQ�RI�PHWKRGV�DQG� WHFKQLTXHV�RI�GDWD�JDWKHULQJ�DQG�SURF�

HVVLQJ��(YHQ�LI�WKHUH�ZHUH�D�FRKHUHQW�WKHRU\�FRQVLVWLQJ�RI�WHVWDEOH�� �IDOVLIL�
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DEOH�� K\SRWKHVHV�� DSSO\LQJ� WKH� \DUGVWLFNV� RI� UHOLDELOLW\� DQG� YDOLGLW\� WR� WKH�

GDWD� JDWKHULQJ� SURFHVV� UHVXOWV� DW� EHVW� LQ� WKH� MXGJHPHQW� µLQGHWHUPLQDEOH¶��

6XFK�D�MXGJHPHQW�LPSOLHV�WKDW�WKH�ILQGLQJV�DUH�LQFRQFOXVLYH��

� 0RVW�EDVLF� LV� WKH�FRPPRQO\� WDNHQ�DSSURDFK�� DJDLQVW� WKH�EDFNJURXQG�RI�

DQ�LOO�GHILQHG�FRQFHSW�RI�µRUJDQLVHG�FULPH¶�UHVHDUFK�SURMHFWV�VWDUW�ZLWK�WDNLQJ�

DV�SURYHQ�ZKLFK�VWLOO�KDV�WR�EH�SURYHG��7KHUH�LV�QR�FOHDU�GLIIHUHQFH�EHWZHHQ�

LQGHSHQGHQW�DQG�GHSHQGHQW�YDULDEOHV��,I�WKH�QDWXUH�DQG�H[WHQW�RI�µRUJDQLVHG�

FULPH¶� LV� WKH�FRQFOXVLRQ�RI� UHVHDUFK� �PHDVXUHPHQWV�RQ� WKH�GHSHQGHQW�YDUL�

DEOH��� LW� LV� UHPDUNDEOH� WKDW� UHVHDUFK� SURMHFWV�� LQFOXGLQJ� DVVHVVPHQWV�� VWDUW�

ZLWK� WKDW� FRQFOXVLRQ�� µ7KHUH� LV� RUJDQLVHG� FULPH¶� RU� µWKHUH� DUH� RUJDQLVHG�

FULPLQDOV¶��LQGHSHQGHQW�YDULDEOH��ZKLOH�WKH�EDVLF�FRQFHSW�LV�VWLOO�GHEDWDEOH���

� 7KHVH�FRQVLGHUDWLRQV�DERXW�WKH�SUHVHQW�VWDWH�RI�DIIDLUV�FRQYLQFHG�WKH�SUR�

MHFW� WHDP� WKDW� WKH� EHDWHQ� WUDFNV� RI� DVVHVVLQJ� DQG� UHVHDUFKLQJ� µRUJDQLVHG�

FULPH¶� UHTXLUH�PRUH� WKDQ�SDWFKLQJ�XS�� ,QVWHDG�RI�PRGLI\LQJ� DQG� DPHQGLQJ�

H[LVWLQJ� DSSURDFKHV�� D�PRUH� IXQGDPHQWDO� UHRULHQWDWLRQ�ZDV� GHHPHG� QHFHV�

VDU\��UHGLUHFW�WKH�DWWHQWLRQ�WR�ZKDW�WKH�LQGHSHQGHQW�DQG�GHSHQGHQW�YDULDEOHV�

DUH�VXSSRVHG�WR�EH�DQG�VWDUW�VXEVHTXHQWO\�UHEXLOGLQJ�WKH�ODQGVFDSH�RI�µRUJDQ�

LVHG�FULPH¶�UHVHDUFK��

�

����� 7KH�1HZ�(XURSHDQ�&RPPRQ�$SSURDFK��1(&$��

�

7KH�IRXU�HVVHQWLDO�SULQFLSOHV�RI�WKH�1HZ�(XURSHDQ�&RPPRQ�$SSURDFK�

�1(&$��

�

,I�µRUJDQLVHG�FULPH¶�LV�D�FRQVWUXFWLRQ�DQG�QRW�DQ�REVHUYDWLRQ��WKHQ�RQH�KDV�WR�

JR� EDFN� WR� WKH� REVHUYDWLRQDO� HOHPHQWDU\� µURRWV¶�� :KDW� DUH� WKHVH"� %URNHQ�

GRZQ� LQWR� LWV� REVHUYDEOH� FRPSRQHQWV�� WKH� HOXVLYH� FRQFHSW� RI� µRUJDQLVHG�

FULPH¶� UHIHUV� EDVLFDOO\� WR� LQGLYLGXDOV�ZKR� FRPPLW� FHUWDLQ� �SURILW� RULHQWHG��

DFWV�LQ�D�FRQWH[W�RI�FROODERUDWLRQ��FROOXVLRQ��FRPPXQLFDWLRQ�DQG�VRFLDO�VXS�

SRUW��7KLV�LPSOLHV�D�ILUVW�LPSRUWDQW�VWHS��
�

��� D� VKLIW� LQ� IRFXV� IURP� µFULPLQDO� JURXSV¶��ZKLFK� DUH� DOVR� D� FRQVWUXFW�� WR�

FULPLQDO�DFWLYLWLHV�DQG�WR�WKH�LQGLYLGXDOV�LQYROYHG�LQ�WKRVH�DFWLYLWLHV��
�
7KLV�EDVLF�DQJOH�HQWDLOV�WKDW�WKH�FRXQWLQJ�XQLW�DW�WKH�REVHUYDWLRQDO�OHYHO�ZLOO�

EH� WKH�FRQGXFW�RI� WKH� LQGLYLGXDO��:KR�GRHV�ZKDW"�1DWXUDOO\�� WKH�QH[W�YDUL�

DEOH�ZLOO�EH��:LWK�ZKRP"�

� )RFXVVLQJ�RQ� LQGLYLGXDOV� DQG�FULPLQDO� DFWLYLWLHV� LPSOLHV� WKDW� WKH� DVVHVV�

PHQW��DW�OHDVW�LQLWLDOO\��HQFRPSDVVHV�WKH�WRWDOLW\�RI�FULPH��ZKLFK�IRU�SUDFWLFDO�

SXUSRVHV�LV�XQZLHOG\��7KH�FRQVRUWLXP�SDUWQHUV�DJUHHG�WKDW�WKH�VFRSH�VKRXOG�

EH� QDUURZHG� GRZQ� WR� FULPH�IRU�SURILW��&RQVHQVXV�ZDV� DOVR� UHDFKHG� RQ� WKH�
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SRLQW� WKDW� FULPH� IRU� SRZHU� LQ� WKH� VHQVH� RI� WHUULWRULDOO\� EDVHG� µTXDVL�

JRYHUQPHQWDO�FRQWURO¶�E\�FULPLQDO�JURXSV� �$QGHUVRQ��������VKRXOG�DOVR�EH�

LQFOXGHG�� FRQVLGHULQJ� WKDW� KLVWRULFDOO\� LW� LV� HVVHQWLDOO\� FULPH�IRU�SURILW� WKDW�

KDV�EHHQ�WKH�EDVLV�RI�WKH�FRQWURO�RI�WKRVH�FULPLQDOV�LQYROYHG��
�
&ROOHFWLQJ�GDWD�DW�WKLV�HOHPHQWDU\�OHYHO�LPSOLHV��
�

��� D�VKLIW�IURP�OD\�WKHRU\�OHG�µRUJDQLVHG�FULPH¶�DVVHVVPHQWV�WR�HPSLULFDOO\�

JURXQGHG�WKHRU\�EXLOGLQJ��
�
7KLV� DSSURDFK� HQWDLOV� WKDW� RQH� GRHV� QRW� VWDUW� ZLWK� D� WKHRU\� RI� µRUJDQLVHG�

FULPH¶�±�EDVHG�RQ�OD\�LQWXLWLRQV�DQG�LPSUHFLVH�FRQFHSWV�±�EXW�VWULYHV�WR�WKH�

RU\�EXLOGLQJ�IURP�EDVLF�HPSLULFDO�REVHUYDWLRQV��7KLV�DSSURDFK�DOVR� LPSOLHV�

WKDW�RQH�GRHV�QRW�QHFHVVDULO\� DUULYH�DW� DQ� µRUJDQLVHG�FULPH¶� WKHRU\�� WKRXJK�

DQ\�WKHRU\�EXLOGLQJ�ZLOO�SHU�GHILQLWLRQ�EH�DERXW�SURILW�RULHQWHG�FULPLQDO�FRQ�

GXFW��:LWKLQ�WKH�GLVFRXUVH�RI�µRUJDQLVHG�FULPH¶�WKH�IRFXV�ZLOO�QDWXUDOO\�EH�RQ�

WKH�ZD\V�WKLV�FRQGXFW�LV�EHLQJ�RUJDQLVHG��$QG�WKDW�LV�WKH�GHSHQGHQW�YDULDEOH�

RU�UDWKHU��D�FOXVWHU�RI�GHSHQGHQW�YDULDEOHV��

� $V�WKLV�SHUVSHFWLYH�LV�YHU\�FORVH�WR�ODZ�HQIRUFHPHQW�DJHQFLHV�DQG�ZLGHU�

FULPLQDO� MXVWLFH� SUDFWLFH� �ODZ� HQIRUFHPHQW� RIILFHUV� REVHUYH� GHHGV� RI� VXV�

SHFWV��ZH�DOVR�SURSRVH�D�EDVLF� UHYLVLRQ�RI� WKH�DVVHVVPHQW�PHWKRGRORJ\��$W�

SUHVHQW�� LQ�PDQ\�FRXQWULHV�ODZ�HQIRUFHUV�DUH�DQQXDOO\�DVNHG�WR�ILOO�LQ�IRUPV�

RU�VHQG�PHPRV�DERXW�µRUJDQLVHG�FULPH¶�UHWURVSHFWLYHO\��7KLV�LV�QRW�RQO\�DQ�

LPSUHFLVH� PHWKRG�� EXW� DGGV� DOVR� D� EXUGHQ� WR� WKH� ZRUNORDG� RI� DJHQFLHV��

7KHUHIRUH�WKH�SURMHFW�FRQVRUWLXP�SURSRVHV��
�

��� D� VKLIW� IURP� VHSDUDWH� WR� LQWHJUDWHG� UDZ� GDWD� FROOHFWLRQ� IROORZLQJ� WKH�

SULQFLSOH�RI�RQH�WLPH�RQO\�GDWD�LQSXW�IRU�PXOWLSOH�XVH��FULPLQDO�LQYHVWL�

JDWLRQ��FULPH�DQDO\VLV�DQG�µRUJDQLVHG�FULPH¶�DVVHVVPHQW���
�
%DVLFDOO\�WKLV�HQWDLOV�WKDW�REVHUYLQJ�DQG�UHJLVWHULQJ�ZLOO�YLUWXDOO\�EH�WKH�VDPH�

DFW��ZKLFK�UHVXOWV�LQ�D��HOHFWURQLF��GRFXPHQW�WKDW��LI�D�FULPLQDO�FDVH�LV�PDGH��

µWUDYHOV¶�ZLWK�WKH�FDVH��OLNH�D�ELOO�RI�ODGLQJ�WUDYHOV�ZLWK�WKH�FDUJR��$W�HYHU\�

VWDJH�LQ�WKH�µMRXUQH\¶�WKURXJK�WKH�MXGLFLDO�V\VWHP�GDWD�FDQ�EH�DGGHG��GHOHWHG�

DQG�RU� FKDQJHG�ZKLOH� WKH� RIILFHU� LQ� FKDUJH� LV� DW� FORVH� REVHUYDWLRQDO� UDQJH��

'DWD� WKXV� JDWKHUHG� DUH� WKH� EDFNERQH� IRU� DVVHVVLQJ� FULPH�IRU�SURILW�� PRUH�

DFFXUDWHO\��FULPLQDO�FRQGXFW�IRU�SURILW�DQG�SURILW�RULHQWHG�RIIHQGHUV��

� $�IRXUWK�UHODWHG�SULQFLSOH�FRQFHUQV� WKH�TXHVWLRQ�DERXW� WKH� LQSXW�ELDV�� ,Q�

WKH�FRXUVH�RI� WKH�SURMHFW� WKH� µ&ROXPEXV�HIIHFW¶�ZDV�GLVFXVVHG��GLVFRYHULQJ�

,QGLD� EHFDXVH� RQH� LV� VHW� WR� ILQG� ,QGLD� DQG� WKHUHIRUH�ZKDW� LV� IRXQG� LV� ,QGLD�

SRSXODWHG�E\�µ,QGLDQV¶��&RXQWHULQJ�WKLV�ELDV�LPSOLHV��
�
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��� D� VKLIW� IURP� WKH� TXDOLI\LQJ�DV�RUJDQLVHG�FULPH� FROOHFWLRQ� PRGH� WR�

µEUDQG�IUHH¶�GDWD�JDWKHULQJ�LQ�RUGHU�WR�DYRLG�WKH�PL[LQJ�XS�RI�GDWD�LQSXW�

DQG�LQWHUSUHWDWLRQ���
�
7KLV�FRQWULEXWHV�WR�WKH�VHSDUDWLRQ�RI�GHSHQGHQW�DQG�LQGHSHQGHQW�YDULDEOHV�DW�

WKH� EDVLF� REVHUYDWLRQDO� OHYHO��$� SUDFWLFDO� REMHFWLRQ� FRXOG� EH� WKDW� WKH� LQSXW�

V\VWHP�ZLOO�EH�VZDPSHG�E\�DOO�VRUWV�RI�FULPH�ZKLFK�DUH�QRZ�NHSW�RXW�RI�WKH�

±LQWXLWLYH±� SHULPHWHU� RI� µRUJDQLVHG� FULPH¶�� %XW� ZH� YLHZ� WKLV� PHUHO\� DV� D�

PDWWHU� RI� SUDJPDWLFDOO\� VHWWLQJ� WKUHVKROGV� RU� DGHTXDWH� ILOWHULQJ� DW� WKH� ILUVW�

DQDO\WLF� VWHS� WR� DYRLG� D� V\VWHP�RYHUORDG�RQ� D� WHFKQLFDO� OHYHO��$W� WKH� VDPH�

WLPH� WKH�FKDQFH� WKDW� LQWHUSUHWDWLYH�FRPSRQHQWV�VOLS� LQWR� WKH�DFW�RI�GHFLGLQJ�

DERXW�WKH�GDWD�LQSXW�KDV�WR�EH�UHGXFHG�DV�PXFK�DV�SRVVLEOH��

� 7KHVH� DUH� WKH� IRXU� EDVLF� SULQFLSOHV� RI� 1(&$�� 7KH� ILUVW� WZR� SULQFLSOHV�

UHSUHVHQW�WKH�PRVW�IXQGDPHQWDO�WKHRUHWLFDO�FKDQJHV�FRPSDUHG�WR�WKH�SUHVHQW�

DSSURDFKHV� WR� DVVHVVLQJ� µRUJDQLVHG� FULPH¶�� 7KH� WKLUG� DQG� IRXUWK� SULQFLSOHV�

FRQFHUQ�D�FKDQJH�LQ�PHWKRGRORJ\�HQWDLOLQJ�QHZ�PHWKRGV�DQG�WHFKQLTXHV���

�

0HWKRGRORJ\�DQG�WHFKQLTXHV�

�

7KH� IXQGDPHQWDO�PHWKRGRORJLFDO�FKDQJH�DW� WKH� OHYHO�RI�GDWD�FROOHFWLRQ�DQG�

GDWD�HQWU\�LV�WKDW�WKH�DQJOH�RI�REVHUYDWLRQ�LV�QR�ORQJHU��³,V�WKLV�FDVH�D�PDQL�

IHVWDWLRQ�RI�RUJDQLVHG�FULPH"´�7KLV� LPSOLHV� WKDW� WKH�FROOHFWLRQ�DQG�SURFHVV�

LQJ� RI� UDZ� GDWD� QR� ORQJHU� KLQJHV� XSRQ� D� GHILQLWLRQ� RI� µRUJDQLVHG� FULPH¶��

5DWKHU��GDWD�DUH�FROOHFWHG�DQG�SURFHVVHG�ZLWK�D�YLHZ�WR�WKH�ILQDO�DQDO\VLV�DQG�

WKH� DQVZHULQJ� RI� TXHVWLRQV� OLNH�� ³+RZ� DQG� WR�ZKDW� H[WHQW� LV� WKLV� FULPLQDO�

FRQGXFW�RUJDQLVHG"´�$QG��³+RZ�GR�RIIHQGHUV�RUJDQLVH"´�,W�LV�IURP�WKLV�DQ�

JOH�WKDW�WKH�GDWDEDVH�VWUXFWXUH�IRU�WKH�UDZ�GDWD�PXVW�EH�WDLORUHG���

� $�FRQVHTXHQFH�RI� WKLV�SHUVSHFWLYH� LV� WKDW�QHZ�DWWHQWLRQ�PXVW�EH�SDLG� WR�

WKH�WHFKQLTXH�RI�GDWD�JDWKHULQJ��7KH�DQDO\VLV�RI�WKH�FXUUHQW�V\VWHP�RI�µRUJDQ�

LVHG�FULPH¶�UHSRUWLQJ�KDV�UHYHDOHG�VLJQLILFDQW�IODZV�LQ�KRZ�WKH�UDZ�GDWD�DUH�

FROOHFWHG� DQG� SURFHVVHG� LQ� FRPSRVLQJ� VXFK� DVVHVVPHQWV�� 7KHUH� DUH� HVVHQ�

WLDOO\� WZR� UHSRUWLQJ�SURFHGXUHV� LQ�SODFH��RQH� UHTXLULQJ� IURQW� OLQH� LQYHVWLJD�

WRUV�DQG�LQWHOOLJHQFH�DQDO\VWV�WR�SURYLGH�GDWD�LQSXW�VHSDUDWHO\�IURP�WKHLU�URX�

WLQH� WDVNV��7KH� RWKHU� UHTXLUHV� LQYHVWLJDWRUV� DQG� DQDO\VWV� WR� VKDUH� WKHLU� GDWD�

ZLWK� WKRVH�ZKR� DUH� FKDUJHG�ZLWK� GUDZLQJ�XS� VLWXDWLRQ� UHSRUWV��7KH� IRUPHU�

SURFHGXUH�LQFUHDVHV�WKH�ZRUNORDG�RI�LQYHVWLJDWRUV�DQG�DQDO\VWV�DQG�LQ�DGGL�

WLRQ��EXUGHQV�WKHP�ZLWK�PDNLQJ�MXGJPHQWV�RQ�ZKHWKHU�RU�QRW�SDUWLFXODU� LQ�

IRUPDWLRQ� LV� UHOHYDQW� IRU� WKH� DVVHVVPHQW� RI� µRUJDQLVHG� FULPH¶�� 7KH� ODWWHU�

SURFHVV�SURGXFHV�FRPSOLDQFH�SUREOHPV��SDUWLFXODUO\�ZLWKLQ�WKH�FXOWXUH�RI�ODZ�

HQIRUFHPHQW� DJHQFLHV� ZKHUH� LQIRUPDWLRQ� LV� MHDORXVO\� SURWHFWHG�� 7KH� SUR�
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SRVHG� 1(&$� RYHUFRPHV� WKLV� LPSHGLPHQW�� DV� GHVFULEHG� LQ� WKH� IROORZLQJ�

SKDVHV���

�

3KDVH����5DZ�GDWD�JDWKHULQJ�LQWHJUDWLRQ�
�
1(&$� LQWHJUDWHV� WKH� FROOHFWLRQ� RI� UDZ� GDWD� LQWR� URXWLQH� �HOHFWURQLF�� ILOH�

NHHSLQJ�� DQG� GUDZV� RQ� WKLV� LQIRUPDWLRQ� RQO\� LQ� DQ� DQRQ\PLVHG� IRUP�� 7KH�

XQGHUO\LQJ� DVVXPSWLRQ� LV� WKDW� LQ� WKH� IXWXUH� DOO� LQIRUPDWLRQ� FROOHFWHG� LQ� WKH�

FRXUVH�RI�D�FULPLQDO�LQYHVWLJDWLRQ�ZLOO�EH�VWRUHG�LQ�QHWZRUNHG�HOHFWURQLF�GD�

WDEDVHV�DQG�WKDW�WKHVH�GDWD�DUH�GLUHFWO\�UHOHYDQW�IRU�VWUDWHJLF�DQDO\VLV��7HFK�

QLFDOO\�LW�LPSOLHV��

����FRQYHUWLQJ�D�VHW�RI�GDWD�IURP�HDFK��HOHFWURQLF��FDVH�ILOH�LQ�DQ�HOHFWURQLF�

µIDFW�VKHHW¶��ZKLFK�IXQFWLRQV��D��DV�WKH�FDVH�VXPPDU\��µVNHOHWRQ�ILOH¶��RI�

WKH�LQIRUPDWLRQ�NQRZQ�DW�D�JLYHQ�SRLQW�LQ�WLPH��ZKLOH��E��D�FRS\�RI�WKH�

VNHOHWRQ�ILOH� LV�WKH�LQSXW�PRGH�IRU�VXEVHTXHQW�DQDO\VLV�RQ�DQ�DJJUHJDWH�

OHYHO��

����WKH� VNHOHWRQ� ILOH� UHPDLQV�ZLWK� WKH� �HOHFWURQLF�� FDVH� ILOH�ZKLOH� LW�PRYHV�

WKURXJK�WKH�MXGLFLDO�V\VWHP�IRU�ODWHU�DOWHUDWLRQV�RU�DGGLWLRQV��µELOO�RI�ODG�

LQJ¶�SULQFLSOH���7KLV�PHDQV� �D�� WKDW� WKHUH� LV�DOZD\V�DQ�XS�WR�GDWH� LQSXW�

DQG��E��SUHYLRXVO\�LQVHUWHG�LQIRUPDWLRQ�GRHV�QRW�QHHG�WR�EH�UH�LQVHUWHG��

����IRU�D�VWDWLVWLFDO�DQDO\VLV�WKH�VNHOHWRQ�ILOH�VKDOO�EH�DQRQ\PLVHG�E\�UHSODF�

LQJ�DOO�LGHQWLI\LQJ�LQIRUPDWLRQ��QDPHV�RI�LQGLYLGXDOV�DQG�OHJDO�SHUVRQV��

GHWDLOV�RQ�WKH�SODFH�RI�UHVLGHQFH��WHOHSKRQH�QXPEHUV�HWF���E\�FRGHV��EXW�

VXFK�WKDW�WKH�FRXQWLQJ�XQLWV��H�J��DQ�LQGLYLGXDO��UHPDLQ�XQLTXH��
�
6WULFWO\� VSHDNLQJ�� WKLV� LV� QRW� D� UHDO� LQQRYDWLRQ�� (YHU\� UHVHDUFK� EDVHG� RQ�

FULPLQDO� ILOH� DQDO\VLV� LV� FDUULHG�RXW�RQ� WKH� VDPH�EDVLV��%XW� WKHVH� DUH� UHWUR�

VSHFWLYH�LQYHVWLJDWLRQV��7KH�LQQRYDWLRQ�ZLOO�EH�WKDW�WKH�FDVH�RIILFHUV�FRQWULE�

XWH�WKH�UHOHYDQW�LQIRUPDWLRQ�WR�WKH�HOHFWURQLF�VXPPDU\��VNHOHWRQ��ILOH�ZKLOH�

KDQGOLQJ�WKH�FDVH�DQG�WKDW�WKH�FROOHFWHG�GDWD�DUH�DYDLODEOH�IRU�PXOWLSOH�DSSOL�

FDWLRQV��7KLV�FRPSOLHV�ZLWK� WKH�PDQDJHPHQW�SULQFLSOH��RQH�WLPH�RQO\� LQSXW�

IRU�PXOWLSOH�XVHV��

� 6SHFLDO�DWWHQWLRQ�PXVW�EH�GHYRWHG�WR�GHVLJQLQJ�WKH�OLVW�RI�IHDWXUHV��RU��LQ�

UHVHDUFK�WHUPV��YDULDEOHV��'HVLJQLQJ�D�OLVW�RI�YDULDEOHV��DQG�D�FRQQHFWHG�FRGH�

ERRN��LV�TXLWH�D�SUHFLVH�WDVN�DQG�FUDIW��$V�LQGLFDWHG��WKH�GDWD�LQSXW�KDV�WR�ILW�

LQ� ZLWK� WKH� H[LVWLQJ� URXWLQH� RI� GDWD� FROOHFWLRQ� SUDFWLFHV�� +RZHYHU�� WKHVH�

VKRXOG�EH�PRUH�ULJRURXVO\�VWDQGDUGLVHG���

� 'DWD� JDWKHULQJ� RQ� LQGLYLGXDO� FKDUDFWHULVWLFV� DQG� ILQDQFLDO� PDQDJHPHQW�

�PRQH\�ODXQGHULQJ��SURYLGH�D�YDOXDEOH�DGGHG�YDOXH��+RZHYHU��WKHVH�NLQGV�RI�

GDWD� DUH� QRW� DOZD\V� FROOHFWHG� LQ� LQYHVWLJDWLRQV�� ,QGLYLGXDO� FKDUDFWHULVWLFV��

LQFOXGLQJ�VRFLDO�EDFNJURXQG��SHUVRQDOLW\�SURILOH�DQG�SHUVRQDO�VNLOOV��DUH�SR�

WHQWLDOO\� UHOHYDQW� IURP� D� ³NQRZ� \RXU� RIIHQGHU´�SHUVSHFWLYH�� 6XFK� SHUVRQDO�
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FKDUDFWHULVWLFV� RI� µRUJDQLVHG� FULPLQDOV¶� DUH� LQFUHDVLQJO\� DFNQRZOHGJHG� DV�

LPSRUWDQW�H[SODQDWRU\�IDFWRUV��(XURSRO���������+RZHYHU�� LW� LV�SUREDEO\�RQH�

RI� WKH� PRVW� XQGHU�UHVHDUFKHG� DVSHFWV� LQ� WKH� VWXG\� RI� RUJDQLVHG� FULPH�

�%RYHQNHUN��������YDQ�'X\QH��������YRQ�/DPSH��������/HYL��������ZKLFK�

UHTXLUHV�VRPH�SLRQHHULQJ��$QRWKHU�DVSHFW�UHTXLULQJ�PRUH�LQIRUPDWLRQ�JDWKHU�

LQJ�HIIRUW�LV�WKH�µFULPLQDO�PRQH\�PDQDJHPHQW¶��PRQH\�ODXQGHULQJ��DV�LW�FDQ�

SURYLGH�D�NH\�WR�XQGHUVWDQGLQJ�WKH�RUJDQLVDWLRQ�RI�FULPH�IRU�SURILW��VHH�9DQ�

'X\QH�HW�DO����������
�
7KH� OLVW�RI�YDULDEOHV� IRU�GDWD� LQSXW�ZLOO� LQFOXGH� WKH� IROORZLQJ�FRQYHQWLRQDO�

FDWHJRULHV��

����JHQHUDO� LQIRUPDWLRQ� DERXW� WKH� LQYHVWLJDWLRQ� �H�J�� GDWH� RI� ILUVW� ODZ� HQ�

IRUFHPHQW�DFWLYLW\���

����LQIRUPDWLRQ�RQ�WKH�LQGLYLGXDO��H�J��DJH��JHQGHU���

����LQIRUPDWLRQ�RQ�WKH�RIIHQFH��H�J��W\SH��ORFDWLRQ���

����LQIRUPDWLRQ�RQ�OHJDO�HQWLWLHV��H�J��OHJDO�IRUP��RZQHUVKLS���

����LQIRUPDWLRQ�RQ�DVVHWV��H�J��W\SH��YDOXH���
�
7KHVH�YDULDEOHV�ZLOO�EH�LQWHJUDWHG�LQ�WKH�GDWD�LQSXW��EHFDXVH�WKH�LQIRUPDWLRQ�

LV� HQWHUHG� LQ� UHODWLRQ� WR� SDUWLFXODU� LQGLYLGXDOV�� DQG� LQGLYLGXDOV�� LQ� WXUQ�� DUH�

FRQQHFWHG� WKURXJK� D� VKDUHG� FDVH�QXPEHU� LQ� WKH� HYHQW� RI� �VXVSHFWHG�� FR�

RIIHQGLQJ��,Q�DGGLWLRQ��FHUWDLQ�YDULDEOHV�ZLOO�EH�LQFOXGHG�WR�GRFXPHQW�LQWHU�

SHUVRQDO�UHODWLRQV��IRU�H[DPSOH��

���IDPLO\�WLHV��

���PHPEHUVKLS�LQ�FULPLQDO�DVVRFLDWLRQ��H�J��RXWODZ�PRWRUF\FOH�JDQJ���
�
1RW�DOO�YDULDEOHV�FDQ�EH�WXUQHG�LQWR�D�QXPHULFDO�PRGH��WKHUH�ZLOO�DOZD\V�EH�

YDULDEOHV� ZKLFK� ZLOO� FRQVLVW� RI� RSHQ� WH[W� ILHOGV�� 7KHVH� YDULDEOHV� PD\� DGG�

QXDQFH��EXW�DUH�YHU\�ODERULRXV�WR�SURFHVV�DV�ORQJ�DV�FRPSXWHU�VFLHQFH�GRHV�

QRW� PDNH� VLJQLILFDQW� SURJUHVV� LQ� WUDQVODWLQJ� XQVWUXFWXUHG� LQIRUPDWLRQ� LQWR�

VWUXFWXUHG�GDWD��

� ,W�LV�VWLOO�D�PDWWHU�RI�GHEDWH�ZKDW�OHYHO�RI�UHOLDELOLW\�GDWD�VKRXOG�KDYH�WKDW�

DUH� HQWHUHG� LQWR� WKH� V\VWHP� LQ� SKDVH� ���$FFRUGLQJ� WR� RQH�YLHZ�� RQO\� µKDUG�

GDWD¶�VKRXOG�EH�LQFOXGHG��$FFRUGLQJ�WR�DQRWKHU�YLHZ��WKH�UHOLDELOLW\�RI�HYHU\�

SLHFH�RI�LQIRUPDWLRQ�VKRXOG�EH�HYDOXDWHG��LPSO\LQJ�WKDW�VRIW�GDWD�VKRXOG�DOVR�

EH�SHUPLWWHG�IRU�LQFOXVLRQ��:KDW�LV�RI�HVVHQWLDO�LPSRUWDQFH�LV�WKDW�HYHU\�OHYHO�

RI�GDWD� LQVHUWLRQ�±IURP�µVRIW¶� LQWHOOLJHQFH�JDWKHULQJ� WR� WKH�6XSUHPH�&RXUW±�

ZLOO�EH�LGHQWLILHG�DV�VXFK��WKHUHE\�DOORZLQJ�YHUWLFDO�FRPSDULVRQ�EHWZHHQ�WKH�

MXGLFLDO�SKDVHV�RI�FDVH�SURFHVVLQJ��

�
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3KDVH����&RPSXWHU�JHQHUDWHG�VWDWLVWLFDO�DQDO\VLV�
�
7KH� �DQRQ\PLVHG�� UDZ� GDWD� LQSXW� LV� DXWRPDWLFDOO\� DYDLODEOH� IRU� VWDWLVWLFDO�

SURFHVVLQJ� DQG� DQDO\VLV�� 7KH� UDZ� GDWD� PD\� VHUYH� YDULRXV� SXUSRVHV�� $SDUW�

IURP� URXJK� RYHUYLHZV� �OLNH� WKH� RQHV� SURYLGHG� E\� WKH� %.$� LQ� LWV� DQQXDO�

VLWXDWLRQ�UHSRUWV���TXLWH�GHWDLOHG�DQDO\VHV�FDQ�EH�SURGXFHG��GHSHQGLQJ�RQ�WKH�

YDULDEOHV�LQYROYHG��9DULDEOHV�FDQ�DOVR�EH�XVHG�IRU�GHILQLQJ�VXE�SRSXODWLRQV��

OLNH���

�����WKH�FRPSRVLWLRQ�RI��VSHFLILF�LOOHJDO�PDUNHWV��H�J��GUXJ�PDUNHWV��FRXQWHU�

IHLW�PDUNHW���

����NLQGV�RI�SHUSHWUDWRUV� �QDWLRQDOLW\�HWKQLF�EDFNJURXQGV�� FULPLQDO� KLVWRU\��

LQFRPH�OHYHO���

����PRGXV�RSHUDQGL��H�J��PHDQV�RI�WUDQVSRUW��XVH�RI�IURQW�ILUPV���

����FR�RIIHQGLQJ��ZKLFK�PD\�VHUYH�DV� WKH�EDVLV� IRU�GHGXFLQJ�RIIHQGHU�FRO�

OHFWLYHV��

����XSSHUZRUOG�FRQQHFWLRQV��UDQJLQJ�IURP�QHXWUDO�LQWHUDFWLRQV�WR�KLJK�OHYHO�

�SROLWLFDO��FRUUXSWLRQ���
�
7KHVH� VXE�SRSXODWLRQV� FDQ� VXEVHTXHQWO\� EH� FURVV�DQDO\VHG� DJDLQVW� RWKHU�

YDULDEOHV�WR�WHVW�WKH�GHJUHH�RI�GLIIHUHQFH�RU�VLPLODULW\���

� 7KH�VWDWLVWLFDO�DQDO\VLV�GRHV�QRW�KDOW�DW�WKH�QXPHULFDO�YDULDEOHV��7KH�QRQ�

QXPHULFDO�YDULDEOHV�KDYH�WR�EH�LQVSHFWHG�DV�ZHOO��LQ�RUGHU�WR�ILQG�RXW�ZKHWKHU�

WKH�FRQWHQWV�DOORZ�D�FDWHJRULVDWLRQ��ZKLFK�FDQ�VXEVHTXHQWO\�EH�WXUQHG�LQWR�D�

QXPHULFDO�YDULDEOH��

� ,Q� JHQHUDO�� WKH� VWDWLVWLFDO� DQDO\VLV� LV� VXLWHG� WR� KLJKOLJKWLQJ� KRWVSRWV�� WR�

JHWKHU�ZLWK� WKHLU� FKDUDFWHULVWLFV� DQG�� HYHQWXDOO\�� WUHQGV� RYHU� WLPH�� 7KLV�� LQ�

WXUQ��ZLOO�DLG�WKH�GHFLVLRQ�PDNLQJ�DERXW�WKH�H[WHQW�DQG�IRFXV�RI�SROLFLQJ�HI�

IRUWV��7KUHH�W\SHV�RI�FDWHJRULHV�DSSHDU�WR�EH�SDUWLFXODUO\�VXLWDEOH�DV�IUDPHV�RI�

UHIHUHQFHV�IRU�LGHQWLI\LQJ�KRWVSRWV��FULPH�W\SHV�GHILQHG�E\�PDWHULDO�FULPLQDO�

ODZ��FULPH�UHJLRQV�GHILQHG�E\�WKH�JHRJUDSK\�RI�FULPH�FRPPLVVLRQ��E\�FULPH�

W\SH�RU�FULPH�IRU�SURILW� LQ�JHQHUDO���DQG�FULPLQDO�QHWZRUNV�GHILQHG�E\��VXV�

SHFWHG��FR�RIIHQGLQJ��

�

3KDVH����,Q�GHSWK��VWUDWHJLF��DQDO\VLV�DQG�DGGLWLRQDO�GDWD�FROOHFWLRQ�
�
,Q�WKH�VHFWLRQV�DERYH�WKH�GHQRWDWLRQ�µVNHOHWRQ¶�LV�XVHG�LQWHQWLRQDOO\��WKHUH�LV�

OLWWOH� IOHVK�RQ� WKH�GDWD�ERQHV� DV� UHJDUGV�FRQWHQW� DW� WKLV� VWDJH�RI� WKH�RYHUDOO�

SURFHVV��7KLV�PXVW�EH�GRQH�LQ�WKH�WKLUG�SKDVH�LQ�ZKLFK�WKH�VWDWLVWLFDO�ILQGLQJV�

FDQ�EH�SURMHFWHG�DJDLQVW�RWKHU�GDWD� WR�EH�FROOHFWHG��$GGLWLRQDO�GDWD�PD\�EH�

GHULYHG��IRU�H[DPSOH��IURP��

����LQ�GHSWK�ILOH�DQDO\VLV��

����LQWHUYLHZV�ZLWK�LQYHVWLJDWRUV��



$66(66,1*�25*$1,6('�&5,0(���$2&� �352-(&7�&,6��&7����������������

�

��������

�

���

����TXHVWLRQQDLUH�VXUYH\V�RI�LQYHVWLJDWRUV��

����GDWD�IURP�QRQ�ODZ�HQIRUFHPHQW�DJHQFLHV�OLNH�DGPLQLVWUDWLYH�VXSHUYLVRUV��

����LQIRUPDQWV�IURP�WUDGH�DQG�LQGXVWU\��

����GDWD�IURP�1*2V��
�
:KLOH�WKH�VWDWLVWLFDO�LQSXW�RI�SKDVH���PD\�EH�FRQVLGHUHG�WKH�VXEVWUDWH�IRU�WKLV�

SKDVH��WKH�HPSKDVLV�ZLOO�VKLIW�WR�RWKHU��TXDQWLWDWLYH�DQG�TXDOLWDWLYH�GDWD��7KLV�

UDLVHV� WKH� TXHVWLRQ� RI� FRPSDUDELOLW\� EHWZHHQ� QHZ� GDWD� JDWKHUHG� IURP� QHZ�

LQIRUPDWLRQ�VRXUFHV�DQG�WKH�VWDWLVWLFDO�ILQGLQJV��

� ,Q�RUGHU�WR�HQVXUH�WKDW�WKH�FROOHFWLRQ��SURFHVVLQJ�DQG�RUJDQLVDWLRQ�RI�GDWD�

LV�GRQH�DORQJ�WKH�VDPH�OLQHV�E\�DOO�RIILFHUV�LQYROYHG��D�IDLUO\�ULJLG�FRQFHSWXDO�

IUDPHZRUN�QHHGV�WR�EH�DSSOLHG�DQG�DGKHUHG�WR��7KH�GHVFULSWLRQ�RI�WKH�FULPH�

SKHQRPHQD�VKRXOG�EH�PDGH�LQ�DFFRUGDQFH�ZLWK�D�FODVVLILFDWLRQ�VFKHPH�WKDW�

GLVWLQJXLVKHV�IRU�DQDO\WLFDO�SXUSRVHV��

��� DFWLYLWLHV��

��� LQGLYLGXDOV��

��� LQWHUSHUVRQDO�VWUXFWXUHV��

��� XQGHUZRUOG�VWUXFWXUHV��

��� LOOHJDO�OHJDO�QH[XV��
�
:LWKLQ�WKHVH�EURDG�FDWHJRULHV��IXUWKHU�GLIIHUHQWLDWLRQV�PD\�EH�UHTXLUHG��)RU�

H[DPSOH�� WKH� FDWHJRU\� µFULPLQDO� DFWLYLWLHV¶� FRYHUV� YDULRXV� SKDVHV�� SUHSDUD�

WLRQ��H[HFXWLRQ��WKH�KDQGOLQJ�RI�SURFHHGV��DQG�SURWHFWLYH�PHDVXUHV��7KH�ODWWHU�

FDWHJRU\��IRU�H[DPSOH��FDQ�DJDLQ�EH�VXEGLYLGHG�LQWR�FDWHJRULHV�RI� µFULPLQDO�

PLPLFU\¶��LPLWDWLRQ�DQG�FDPRXIODJH���FRQIURQWDWLRQ��DQG�FRRSHUDWLRQ�DFFRP�

PRGDWLRQ�ZLWKLQ�WKH�OHJDO�EXVLQHVV�HQYLURQPHQW��

� 7R� WDNH� DQRWKHU� H[DPSOH�� FULPLQDO� VWUXFWXUHV� VKRXOG� EH� GHVFULEHG� ZLWK�

UHJDUG�WR�G\DGLF��ELSRODU��WLHV�DQG�ZLWK�UHJDUG�WR�DFWLRQ�VHWV��L�H��VHWV�RI�UHOD�

WLRQV�WKDW�DUH�DFWLYDWHG�IRU�D�SDUWLFXODU�HQGHDYRXU��$�QXPEHU�RI�XVHIXO�FRQ�

FHSWV� IURP� RUJDQLVDWLRQ� WKHRU\� DQG� QHWZRUN� DQDO\VLV� FDQ� EH� DGRSWHG� KHUH��

)RU� LQVWDQFH�� WKH� GLVWLQFWLRQ� EHWZHHQ� PDUNHWV�� QHWZRUNV� DQG� KLHUDUFKLHV�

FRXOG�EH� HPSOR\HG� WR� FKDUDFWHULVH� WKHVH� FRRSHUDWLYH� VWUXFWXUHV� �VHH�6PLWK��

������7KRPSVRQ���������

� ,Q� SKDVH� �� WKH� DQDO\VLV� JRHV� EH\RQG� D� VWRFN�WDNLQJ� RU� D� GHVFULSWLRQ� RI�

RIIHQGHUV��RIIHQFHV�RU�VWUXFWXUHV��,W�ZLOO�DOVR�LQFOXGH�HQYLURQPHQWDO�YDULDEOHV�

FRQFHUQLQJ� OHJDO�� VRFLDO�� HFRQRPLF� DQG� FXOWXUDO� FRQGLWLRQV�� ZKLFK� LQWHUDFW�

ZLWK� WKH� FULPLQDO� SOD\HUV�� 7KLV� GRHV� QRW� QHFHVVDULO\� HQWDLO� D� VRFLHW\�EURDG�

DSSURDFK�� DV� WKH� VHOHFWLRQ� RI� VXFK� YDULDEOHV� GHSHQGV� RQ� WKH� SDUWLFXODU� UH�

VHDUFK�TXHVWLRQV�ZKLFK�ZLOO�EH�DGGUHVVHG��

�
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3KDVH� ��� )RUPXODWLRQ� RI� UHVHDUFK� TXHVWLRQV� DQG� VXEVHTXHQW� LQYHVWLJD�

WLRQ�
�
7KH�GHVFULSWLYH�REVHUYDWLRQV�PDGH�LQ�WKH�SUHYLRXV�SKDVHV�KDYH�WR�EH�HYDOX�

DWHG� DJDLQVW� WKH� EDFNJURXQG� RI� DVVXPSWLRQV� RQ� FDXVH�HIIHFW� DQG� LQWHU�

UHODWLRQDO�OLQNV�WKDW�QHHG�WR�EH�FRQWLQXRXVO\�IRUPXODWHG��WHVWHG�DQG�UHIRUPX�

ODWHG�ZKHUH�QHFHVVDU\��)RU�WKLV�SXUSRVH�DQG�LQ�RUGHU�WR�SURGXFH�WKH�LQVLJKWV�

HVVHQWLDO� IRU� D� PHDQLQJIXO� GDWD� LQWHUSUHWDWLRQ� LQ� WKH� ORQJ� UXQ�� HPSLULFDOO\�

JURXQGHG� WKHRU\� EXLOGLQJ� LV� UHTXLUHG�� ,W� VKRXOG� EH� QRWHG� WKDW� HPSLULFDOO\�

EDVHG�WKHRU\�EXLOGLQJ�GRHV�QRW�QHFHVVDULO\�OHDG�WR�D�µFRPSUHKHQVLYH�RUJDQ�

LVHG� FULPH� WKHRU\¶�� ,I� WKH� K\SRWKHVLV� RI� GLIIHUHQFHV� EHWZHHQ� FDWHJRULHV� RI�

RUJDQLVLQJ� FULPLQDOV� LV�PRUH� SODXVLEO\� VXSSRUWHG� E\� WKH� HPSLULFDO� ILQGLQJ��

WKDQ�±LQ�SODFH�RI�WKH�KROLVWLF�QRWLRQ�RI�WKH�SKHQRPHQRQ�RI�RUJDQLVHG�FULPH±�

GLIIHUHQW�WKHRULHV�ZLOO�KDYH�WR�EH�HODERUDWHG��6XFK�WKHRUHWLFDO�LQVLJKWV�ZRXOG�

H[DPLQH�GHVFULSWLRQV�DQG�SUHGLFWLRQV�RI�SDWWHUQV�DQG�WUHQGV�ZLWKLQ�FRQWHP�

SRUDU\�FULPH�IRU�SURILW��7KLV�ZLOO�QRW�RQO\�EURDGHQ�RXU�XQGHUVWDQGLQJ�RI�WKH�

UHOHYDQW�FULPLQDO�DFWLYLWLHV��EXW�ZLOO�DVVLVW�LQ�WKH�GHVLJQLQJ�RI�UHODWHG�SROLFLHV�

DQG� ODZ�HQIRUFHPHQW� UHVSRQVHV��7KLV� VKRXOG�KDYH�D�EHDULQJ�RQ� VXEVHTXHQW�

DVVHVVPHQW�DFWLYLWLHV��ZKLFK�ZLOO� WKHQ�GHDO�ZLWK�YDULRXV� ILHOGV� �RU�PDUNHWV��

UDWKHU�WKDQ�ZLWK�WKH�µRUJDQLVHG�FULPH�VLWXDWLRQ¶��

� $�EURDG� UDQJH�RI�GDWD� VRXUFHV�� LQFOXGLQJ� WKRVH�XVHG� LQ�SKDVHV��� DQG����

ZLOO�KDYH�WR�EH�XWLOLVHG�LQ�RUGHU�WR�LPSOHPHQW�WKHVH�LPSURYHPHQWV��2QH�NH\�

DVSHFW�ZLOO� EH� WKH� DYDLODELOLW\� RI� GDWD� REWDLQHG� IURP�HDFK�RI� WKH�SUHFHGLQJ�

WKUHH� SKDVHV�� ZKLFK� FDQ� EH� XVHG� IRU� VHFRQGDU\� DQDO\VLV�� 5HVHDUFKHUV� LQ�

YROYHG�LQ�SKDVH���PD\�DGGLWLRQDOO\�DSSO\�D�PL[WXUH�RI� WKH�IROORZLQJ�PHWK�

RGV��

��� ILOH�DQDO\VLV��

��� LQWHUYLHZV��LQYHVWLJDWRUV��RIIHQGHUV��H[SHUWV���

��� TXHVWLRQQDLUH�VXUYH\V��

��� VWDWLVWLFDO�DQDO\VLV�RI�FULPH�DQG�VRFLR�HFRQRPLF�GDWD��
�
5HVHDUFKHUV�RSHUDWLQJ�LQ�WKLV�SKDVH�VKRXOG�PDLQWDLQ�WKHLU�LQVWLWXWLRQDO�LQGH�

SHQGHQFH�ZKLOH�LQWHUDFWLQJ�ZLWK�YDULRXV�DJHQFLHV��7KLV�LPSOLHV�D�FRQWLQXRXV�

FRRSHUDWLRQ�EHWZHHQ�ODZ�HQIRUFHPHQW�DJHQFLHV�DQG�DFDGHPLF�LQVWLWXWLRQV��
�
7KH�IRXU�SKDVHV�DUH�VXPPDULVHG�LQ�WKH�IROORZLQJ�ILJXUH��
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)LJXUH����7KH�1HZ�(XURSHDQ�&RPPRQ�$SSURDFK�IRU�$VVHVVLQJ�WKH�RU�

JDQLVDWLRQ�RI�FULPH�

�

URXWLQH LQYHVWLJDWLYH GDWD FROOHFWLRQ DQG

HOHFWURQLF ILOH NHHSLQJ

HOHFWURQLFDOO\ JHQHUDWHG

VWDWLVWLFV

DQRQ\PL]HG GDWD H[WUDFWHG

,QWHUYLHZV�TXHVWLRQQDLUH

VXUYH\V��ILOH DQDO\VLV 2
S
HQ
�6
R
X
UF
H
'
D
WDLQWHOOLJHQFH DQDO\VLV IRU RSHUDWLRQDO�DQG

VWUDWHJLF SXUSRVHV LQ�LGHQWLILHG KRWVSRWV

KRWVSRWV LGHQWLILHG

UHVHDUFK WR�GHYHORS HPSLULFDOO\ JURXQGHG WKHRUHWLFDO

SURSRVLWLRQV DERXW WKH VRFLDO UHOHYDQFH RI�REVHUYDWLRQV

2UJDQLVHG &ULPH $VVHVVPHQW 5HSRUW

�

�

�

�

�

�

����� ,QWHQGHG�2XWFRPH��5HJXODU�5HSRUWV�

�

7KH� LQWHQGHG� RXWFRPH� RI� WKH� DVVHVVPHQW� SURFHVV� LV� D� UHSRUW� SURGXFHG� DW�

UHJXODU� LQWHUYDOV�� 7KH� VWDWLVWLFDO� DQDO\VLV� FRXOG� EH� SURGXFHG� LQ� UHODWLYHO\�

VKRUW� LQWHUYDOV�� DFFRPSDQLHG�E\�D�EULHI�GHVFULSWLRQ�RI� WKH�PDLQ� WUHQGV��)RU�

H[DPSOH�HYHU\�IRXU�RU�VL[�PRQWKV��VWDQGDUG�WDEOHV�FDQ�EH�SURGXFHG��5HSRUWV�

WKDW�FRPELQH� WKH�ILQGLQJV�RI�SKDVHV���DQG���VKRXOG�EH� LVVXHG�RQ�DQ�DQQXDO�

EDVLV�LQ�DFFRUGDQFH�ZLWK�WKH�FXUUHQW�SUDFWLFH��5HVHDUFK�UHVXOWV�IURP�SKDVH���

PLJKW� WDNH�PRUH� WKDQ�RQH�\HDU� WR�SURGXFH�� EXW� LQ� WKH� ORQJ� UXQ� LW� FRXOG� EH�

SRVVLEOH�WR�KDYH�DQ�DQQXDO�DVVHVVPHQW�UHSRUW��ZKLFK�FRPELQHV�ILQGLQJV�IURP�

SKDVHV������DQG����6XFK�D�UHSRUW�FRXOG�KDYH�WKH�IROORZLQJ�VWUXFWXUH��
�
6WDWLVWLFV�6HFWLRQ�

����$GPLQLVWUDWLYH�VWDWLVWLFV��ODZ�HQIRUFHPHQW�UHVRXUFHV��GXUDWLRQ�RI�LQYHV�

WLJDWLRQV�HWF����

����*HQHUDO�FULPH�VWDWLVWLFV��

���FR���RIIHQGHUV�

��RIIHQFHV�
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����6WDWLVWLFV�RQ�DUHDV�RI�LQWHUHVW��

��DUHDV�RI�FULPH��RIIHQFH�FDWHJRU\��LOOHJDO�PDUNHW��

��FULPH�UHJLRQV�

��FR�RIIHQGLQJ�QHWZRUNV�
�
,Q�GHSWK�DQDO\VLV�

����2IIHQFHV��

��PRGXV�RSHUDQGL�

��JHRJUDSK\�

��IDFLOLWDWLQJ�IDFWRUV�

��LPSDFWV�

����2IIHQGHUV�

��LQGLYLGXDO�FKDUDFWHULVWLFV�

��FRRSHUDWLYH�VWUXFWXUHV�

��XQGHUO\LQJ�OLQNV�

��ILQDQFLDO�DQG�HFRQRPLF�IHDWXUHV���
�
5HVHDUFK�

���)XQGDPHQWDO�UHVHDUFK��

���&RPSDUDWLYH�UHVHDUFK��FURVV�QDWLRQDO��FURVV�VHFWRU���

���&DVH�VWXGLHV��
�

$UHDV�RI�UHFRPPHQGDWLRQV�

���FULPLQDO�SROLF\��

���VRFLR�HFRQRPLF�SROLF\��

���ODZ�HQIRUFHPHQW�VWUDWHJ\��

�

�

�

����� 2YHUYLHZ�RI�DGYDQWDJHV�RI�WKH�1HZ�(XURSHDQ�

&RPPRQ�$SSURDFK��1(&$��

�

1(&$� LV� VHHQ� WR� KDYH� D� QXPEHU� RI� DGYDQWDJHV� FRPSDUHG� WR� FXUUHQW� DS�

SURDFKHV�WR�DVVHVV�µRUJDQLVHG�FULPH¶��LQFOXGLQJ�WKH�IROORZLQJ��

����UHGXFWLRQ�RI�ZRUNORDG�IRU�IURQW�OLQH�RIILFHUV�WKURXJK�RQH�WLPH�RQO\�GDWD�

LQSXW��

����UHGXFWLRQ�RI�FRPSOLDQFH�SUREOHPV�WKURXJK�DXWRPDWLF�DQRQ\PLVDWLRQ�RI�

GDWD�XVHG�IRU�WKH�DVVHVVPHQW��

��� FURVV�QDWLRQDOO\�VWDQGDUGLVHG�GDWD�FROOHFWLRQ��

��� $VVHVVPHQW� PRUH� LQGHSHQGHQW� IURP� WKH� VSHFLDOLVDWLRQV�� LQYHVWLJDWLYH�

SUHIHUHQFHV�DQG�SROLWLFDOO\�LQGXFHG�ELDV�RI�RUJDQLVHG�FULPH�XQLWV��
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��� DQDO\VLV�RI�FULPH�SDWWHUQV�LQGHSHQGHQW�IURP�QDWLRQDO�ERXQGDULHV��

��� UHGXFWLRQ� RI� LQWHUYDOV� EHWZHHQ� GDWD� FROOHFWLRQ� DQG� DVVHVVPHQW�� HVSH�

FLDOO\�ZLWK�UHJDUG�WR�WKH�VWDWLVWLFDO�DQDO\VHV�FRQGXFWHG�LQ�SKDVH���ZKLFK�

DOORZV�UHDO�WLPH�XVH�RI�GDWD��

��� FRQWLQXRXV� PRQLWRULQJ� RI� WUHQGV� UHJDUGLQJ� FULPH� DUHDV�� FULPH� UHJLRQV�

DQG�FR�RIIHQGLQJ�QHWZRUNV��

��� LQWHJUDWLRQ� RI� GDWD� FROOHFWLRQ�� FULPH� DQDO\VLV� DQG� UHVHDUFK� WR� DUULYH� DW�

PRUH�PHDQLQJIXO�LQWHUSUHWDWLRQV��

��� FRPSDWLEOH�ZLWK��LQ�IDFW��SURYLGLQJ�WKH�SUHUHTXLVLWHV�IRU��DVVHVVPHQW�DS�

SURDFKHV�VXFK�DV�WKUHDW�DVVHVVPHQWV�DQG�VFHQDULR�EXLOGLQJ���

�

�

�

�

�

�������������������������������������������������
��� .��YRQ�/DPSH��3URSRVDO�IRU�D�&RPPRQ�(XURSHDQ�$SSURDFK�WR�$VVHVV�2UJDQLVHG�

&ULPH��$VVHVVLQJ�2UJDQLVHG�&ULPH�SURMHFW��'HOLYHUDEOH��������1RYHPEHU������

KWWS���ZZZ�DVVHVVLQJRUJDQLVHGFULPH�QHW�SXEOLFDWLRQV�$2&�'/9���Y'��SGI��

�
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���� 7KH�FLJDUHWWH�EODFN�PDUNHW�VWXG\�DQG�LWV�

LPSOLFDWLRQV�IRU�1(&$�
�

����� ,QWURGXFWLRQ�

�

7KH� RULJLQDO� SXUSRVH� RI� WKH� WKLUG� SURMHFW� SKDVH�� DQ� HPSLULFDO� VWXG\� RI� WKH�

FLJDUHWWH�EODFN�PDUNHW�LQ�WKH�%DOWLF�6WDWHV��&HQWUDO�(XURSH�DQG�WKH�8.��ZDV�

WZRIROG��WR�WHVW�WKH�WHFKQLFDO�IHDVLELOLW\�RI�1(&$�DQG�WR�ILQG�RXW�ZKHWKHU�WKH�

QHZ�DSSURDFK�FRXOG�FRQWULEXWH�WR�DQ�LQ�GHSWK�FURVV�QDWLRQDO�DVVHVVPHQW�RI�D�

FULPH�PDUNHW�� LQ� WKLV�FDVH� WKH�FLJDUHWWH�EODFN�PDUNHW��7KLV� LPSOLHG� WKDW� WKH�

SURMHFW�KDG�WR�IDFH�µUHDOLW\¶�LQ�WKH�IRUP�RI�FROOHFWLQJ�DQG�SURFHVVLQJ�UHDO�GDWD�

DFFRUGLQJ�WR�WKH�OLQHV�HQYLVLRQHG�ZLWKLQ�WKH�SURSRVHG�QHZ�PHWKRGRORJ\��

� ,W�DSSHDUHG�WKDW�IRU�VHYHUDO�UHDVRQV�WKH�RULJLQDOO\�SODQQHG�FRXUVH�RI�DFWLRQ�

FRXOG�QRW�EH�SXUVXHG�WR�WKH�IXOO�H[WHQW��2QH�PDMRU�UHDVRQ�ZDV�WKDW�WKH�SURMHFW�

FRQVRUWLXP� HQFRXQWHUHG� VXEVWDQWLDO� REVWDFOHV� LQ� FRQGXFWLQJ� WKH� HPSLULFDO�

VWXG\�RI�WKH�FLJDUHWWH�EODFN�PDUNHW��

� 7KH� ILUVW� REVWDFOH�ZDV� WKH� GHOD\� LQ� WKH�DFFHVV� WR� WKH�SULPH�GDWD� VRXUFH��

FDVH�ILOHV�RQ�FLJDUHWWH�UHODWHG�FULPLQDO�LQYHVWLJDWLRQV��ZKLFK�WKH�SURMHFW�SDUW�

QHUV�H[SHULHQFHG�WR�YDULRXV�GHJUHHV��,Q�WKH�FRXUVH�RI�D�VL[�PRQWKV�SHULRG��WKH�

IRXU�FRQVRUWLXP�SDUWQHUV�ZLWK�D� IXOO�WLPH�UHVHDUFKHU�SRVLWLRQ�IXQGHG�E\�WKH�

SURMHFW�ZHUH�LQWHQGHG�WR�FROOHFW�DQG�DQDO\VH�GDWD�RQ�WKH�FLJDUHWWH�EODFN�PDU�

NHW� LQ� WKHLU� UHVSHFWLYH� FRXQWULHV� �*HUPDQ\��%HOJLXP�� 7KH�1HWKHUODQGV�� WKH�

8QLWHG�.LQJGRP��IURP�YDULRXV�VRXUFHV��7KH�ILQGLQJV�RI� WKH�DQDO\VLV�RI� WKH�

FULPLQDO�FDVH�ILOHV�ZRXOG�OD\�WKH�IRXQGDWLRQ�IRU� WKH�FROOHFWLRQ�RI�DGGLWLRQDO�

GDWD�IURP�H[SHUW�DQG�RIIHQGHU�LQWHUYLHZV��+RZHYHU��GHVSLWH�D�ORQJ�SUHSDUD�

WLRQ�SHULRG�LQ�SDUW�H[WHQGLQJ�WR�WKH�WLPH�SULRU�WR�WKH�RIILFLDO�VWDUW�RI�WKH�SUR�

MHFW�LQ�6HSWHPEHU������DQG�GHVSLWH�DVVXUDQFHV�E\�WKH�FRPSHWHQW�DXWKRULWLHV�

WKDW�DFFHVV�ZRXOG�EH�JUDQWHG��RQO\�RQH�RI�WKH�IRXU�SDUWQHUV�REWDLQHG�DFFHVV�

WR�UHOHYDQW�ILOHV�E\�1RYHPEHU������ZKHQ�WKH�GDWD�FROOHFWLRQ�ZDV�VFKHGXOHG�

WR�EHJLQ��:KLOH�WZR�PRUH�SDUWQHUV�ZHUH�DEOH�WR�VWDUW�ZLWK�WKH�ILOH�DQDO\VLV�LQ�

-DQXDU\�������RQH��WKH�%ULWLVK�SDUWQHU��ZDV�HIIHFWLYHO\�GHQLHG�DFFHVV�WR�DQ\�

ILOHV�WKURXJKRXW�WKH�GXUDWLRQ�RI�WKH�HPSLULFDO�VWXG\��

� $V� WKLV� FRQFHUQHG� DQ� LQVWUXPHQW� SLORW� VWXG\�� WKH� FDVH� VHOHFWLRQ�ZDV�QRW�

EDVHG� RQ� UDQGRP� VDPSOLQJ� WR� JXDUDQWHH� SHUIHFW� UHSUHVHQWDWLYHQHVV� RI� WKH�

µVPXJJOHUV¶�SRSXODWLRQ��(YHQ�LI�UDQGRP�VDPSOLQJ�ZRXOG�KDYH�EHHQ�FRQWHP�

SODWHG�� WKH� LQIRUPDWLRQ� PDQDJHPHQW� RI� WKH� FXVWRPV� VHUYLFHV� ZRXOG� KDYH�

GHILHG� VXFK�DQ�XQGHUWDNLQJ��7KH�FDVH� ILOHV�ZHUH�PRVWO\�SUH�VHOHFWHG��HLWKHU�

E\�WKH�GHVLJQDWHG�ODZ�HQIRUFHPHQW�HQWLW\�ZKR�NHSW�UHFRUGV�RI�WKH�FDVH�ILOHV�

RQ�WKH�EDVLV�RI�D�VSHFLILF�UHTXHVW��%HOJLXP��RU�VLPSO\�EHFDXVH�RI�WKH�RUJDQ�

LVDWLRQDO�VWUXFWXUH�RI�WKH�ODZ�HQIRUFHPHQW�DJHQF\��1HWKHUODQGV���%HFDXVH�WKH�
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'XWFK�VDPSOH�FRQWDLQHG�PRUH�WKDQ�WKH����VWXGLHG�ILOHV��IXUWKHU�VHOHFWLRQ�ZDV�

PDGH� SDUWO\� DW� UDQGRP� DQG� RQ� WKH� EDVLV� RI� H[SHFWHG� µYDOXH¶�� 7KLV� LPSOLHG�

WKDW� WKH� ILOHV�FRQWDLQLQJ�PHUH� UHTXHVWV� IRU� LQWHUQDWLRQDO�FRRSHUDWLRQ�DQG�QR�

IXUWKHU�PHDQLQJIXO�FRQWHQWV�ZHUH�SXW�DVLGH��7KH�*HUPDQ�FDVH�VHOHFWLRQ�ZDV�

EDVHG�RQ�WKH��ODUJH��YROXPH�RI�WKH�VHL]HG�FLJDUHWWHV��WKH�SUHVHQFH�RI�DW�OHDVW�

WKUHH�VXVSHFWV�RU�D�FRQQHFWLRQ�WR�WKH�8.��ZKLFK�DOVR�LPSOLHG�D�ELDV���

� 7KH� µSDSHU� UHDOLW\¶�RI� WKH�FULPLQDO� ILOHV� LQ�ZKLFK� WKH� UHVHDUFKHUV�KDG� WR�

ZRUN�� LPSRVHG� D� KHDY\� EXUGHQ� RQ� WKH� WLPH� PDQDJHPHQW� RI� WKH� SURMHFW��

:RUNLQJ� WKURXJK�GR]HQV� RI� ILOHV�� VRPH�RI�ZKLFK� FRQVLVWHG� RI�PDQ\� ER[HV�

SURYHG� WR�EH� XQZLHOG\� DQG� ODERULRXV�� ,W� XQGHUOLQHG� WKH� UHDOLVP�RI� WKH� SUR�

MHFW¶V�UHFRPPHQGDWLRQ�FRQFHUQLQJ�DQ�HOHFWURQLF��VNHOHWRQ��ILOH���

� $� VHFRQG� REVWDFOH� WKH� SURMHFW� FRQVRUWLXP� KDG� WR� IDFH� ZDV� WKDW� VRPH�

DJHQFLHV�SHUPLWWHG�DFFHVV�WR�WKH�ILOHV�RI�RQJRLQJ�LQYHVWLJDWLRQV�ZKLOH�RWKHUV�

UHVWULFWHG�DFFHVV�WR�ILQDOLVHG�FDVHV��$V�D�UHVXOW��WKH�KLVWRULFDO�SHULRGV�FRYHUHG�

E\�WKH�SURMHFW�SDUWQHUV�GLIIHUHG��,Q�WKH�HQG�WKH�KLVWRULFDO�SHULRG�RI������XQWLO�

�����ZDV�FRYHUHG�E\�WKH�SURMHFW�WR�VRPH�GHJUHH��EXW�ZLWK�OLWWOH�FKURQRORJLFDO�

RYHUODS�RU�WXQLQJ��7KLV�OLPLWV�WKH�FRPSDUDELOLW\�RI�GDWD��:KHUH�GLIIHUHQW�SDW�

WHUQV�DSSHDU�LQ�WKH�FURVV�QDWLRQDO�DQDO\VLV�LW�UHPDLQV�XQFHUWDLQ�ZKHWKHU�WKH\�

KDYH� WR� EH� DWWULEXWHG� WR� FRXQWU\�VSHFLILF� IHDWXUHV� RU� UDWKHU� WR� LQGHSHQGHQW�

FLUFXPVWDQFHV�ZKLFK�KDYH�QRWKLQJ�WR�GR�ZLWK�WKH�FLJDUHWWH�PDUNHW���

� 6WLOO��WKH�DQDO\VLV�SURGXFHG�VRPH�LQWHUHVWLQJ�ILQGLQJV��ERWK�ZLWK�UHJDUG�WR�

WKH�IHDVLELOLW\�RI�1(&$��DQG�ZLWK�UHJDUG�WR�WKH�VWXG\�RI�FLJDUHWWH�VPXJJOLQJ��

)RU�SUDFWLFDO�UHDVRQV�WKH�UHVXOWV�RI�WKH�HPSLULFDO�VWXG\�ZLOO�IRU�WKH�PRVW�SDUW�

EH�SUHVHQWHG�LQ�SXEOLFDWLRQV�RWKHU�WKDQ�WKLV�ILQDO�UHSRUW��+HUH��RQO\�VRPH�RI�

WKH�ILQGLQJV�FDQ�EH�SUHVHQWHG�ZKLFK�KDYH�VRPH�EHDULQJ�RQ�WKH�IXUWKHU�HODER�

UDWLRQ�RI�WKH�1HZ�$SSURDFK��

�

������6RPH�UHVXOWV�IURP�WKH�ILOH�DQDO\VLV��DVSHFWV�RI�WKH�

EODFN�FLJDUHWWH�PDUNHW�LQ�%HOJLXP��*HUPDQ\�DQG�

WKH�1HWKHUODQGV��

�

8VLQJ� WKH� SUHYLRXV� VWXGLHV� RI� YRQ� /DPSH� ������� ������ DQG� 9DQ� 'X\QH�

��������ZKLFK�ZHUH�DOVR�PDLQO\�EDVHG�RQ�WKH�DQDO\VLV�RI�FULPLQDO�ILOHV�IURP�

WKH�'XWFK�DQG�*HUPDQ�FXVWRPV�VHUYLFH��WKH�FRQVRUWLXP�VHW�RXW�WR�GHYHORS�D�

SURSHU� GDWD�HQWU\� LQVWUXPHQW�� µ&DVH*ULG¶���� 7KLV� LQVWUXPHQW� FRQYHUWHG� WKH�

YDULDEOHV�DERXW�RIIHQGHUV��RIIHQFHV�PRGXV�RSHUDQGL�DQG�SROLFH�REVHUYDWLRQV�

E\� PHDQV� RI� DQ� LQWHUIDFH� SURJUDPPH� LQWR� D� GDWDEDVH�� 7KLV� LQWHUIDFH� SUR�

JUDPPH�HQDEOHG�WKH�FRQYHUJHQFH�RI�WKH�WKUHH�VHSDUDWH�GDWDEDVHV��FRQWDLQLQJ�

�������������������������������������������������
���� 7KH�&DVH*ULG�VRIWZDUH�ZDV�GHYHORSHG�E\�SURMHFW�SDUWLFLSDQW�0DDUWHQ�YDQ�'LMFN��
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WKH�'XWFK��*HUPDQ�DQG�%HOJLDQ�GDWD��LQWR�RQH�GDWDEDVH��,W�PDGH�LW�SRVVLEOH�

WR� FDOFXODWH� EDVLF� FRPPRQ� VWDWLVWLFV� DQG� WR� FDUU\� RXW� VRPH� EDVLF� FURVV�

FRXQWU\�FRPSDULVRQV��:RUNLQJ�ZLWK�&DVH*ULG�DOVR�SURYLGHG�LQVLJKW�LQWR�WKH�

FRPSDUDWLYH�DFFHVVLELOLW\�RI�WKH�FULPLQDO�ILOHV�DQG�GDWDEDVHV�RI�WKH�WKUHH�FXV�

WRPV�VHUYLFHV��GDWD�DYDLODEOH�LQ�RQH�FRXQWU\�FRXOG�EH�DEVHQW� LQ�DQRWKHU��UH�

VXOWLQJ�LQ�GLIIHUHQW�µPLVVLQJ�YDOXHV¶�SHU�FRXQWU\��7KHUHIRUH��WKH�DVSHFWV�KLJK�

OLJKWHG� LQ� WKH� QH[W� VHFWLRQV� VKRXOG� EH� WDNHQ� DV� H[DPSOHV� RI� ZKDW� D� IXOO\�

PHWKRGRORJLFDOO\� LPSOHPHQWHG� 1(&$� FRXOG� UHYHDO� DERXW� D� FULPH�PDUNHW��

7KH� RXWFRPHV� LOOXVWUDWH� WKH� DSSURDFK�� WKRXJK� VRPH� RI� WKH� ILQGLQJV� JLYH�

PHDQLQJIXO�LPSUHVVLRQV�RI�DVSHFWV�RI�WKLV�PDUNHW��$OVR�WKHQ�ZH�SUHVHQW�WKHP�

ZLWK�FDXWLRQ���

� 7KH�ILOH�DQDO\VLV�ZDV�FRPSOHPHQWHG�E\�LQWHUYLHZV�ZLWK�ODZ�HQIRUFHPHQW�

RIILFHUV��UHSUHVHQWDWLYHV�IURP�WKH�WREDFFR�DQG�WUDQVSRUW�LQGXVWU\��DQG�RIIHQG�

HUV��RQO\�LQ�*HUPDQ\�DQG�WKH�8.���,Q�DGGLWLRQ��RSHQ�VRXUFHV�DERXW�WKH�EODFN�

FLJDUHWWH�PDUNHWV�ZHUH�VWXGLHG��$OWRJHWKHU�WKLV�VWXG\�UHSUHVHQWV�WKH�SKDVHV���

WKURXJK� �� RI� 1(&$�� +RZHYHU�� LQ� WKH� IROORZLQJ� VHFWLRQV� ZH� ZLOO� SURYLGH�

VRPH�VHOHFWLRQV�WR�SULPDULO\�LOOXVWUDWH�WKH�YDULRXV�SKDVHV�RI�1(&$�DV�D�µILQ�

JHU�H[HUFLVH¶��OHDYLQJ�WKH�PRUH�FRPSUHKHQVLYH�DQDO\VLV�RI�GDWD�DQG�SUHVHQWD�

WLRQV�RI�ILQGLQJV�WR�RWKHU��FROOHFWLYH�DQG�LQGLYLGXDO��SXEOLFDWLRQV����

�

6DPSOH�VL]H�
�
7DEOH���UHSUHVHQWV�WKH�VWUXFWXUH�RI�WKH�&DVH*ULG�GDWDEDVH��RUGHUHG�DFFRUGLQJ�

WR�WKH�QXPEHU�RI�FDVHV�DQG�WKH��OHJDO��SHUVRQV�LQYROYHG���

�

7DEOH����1XPEHU�RI�FDVH�ILOHV�SHU�FRQVRUWLXP�FRXQWU\�
�

� %HOJLXP� *HUPDQ\� 1HWKHUODQGV� 7RWDO�

� 1� �� 1� �� 1� �� 1� ��

&DVHV� ��� ��� ��� ��� ��� ��� ���� ����

3HUVRQV
� ���� ��� ���� ��� ���� ��� ���� ����

/HJDO�HQWLWLHV

� ���� ��� �� �� ��� ��� ���� ����

6HL]XUHV� ��� ��� ��� ��� ��� ��� ��� ����


�7KH�GDWD�LQ�WKH�µSHUVRQV¶�FOXVWHU�UHIHUV�WR�VXVSHFWV��:KHUHDV�WKH�IRUPDO�QRWLRQ�RI�

VXVSHFW�GLIIHUV�SHU�FRXQWU\��WKH�UHVHDUFK�FRQVRUWLXP�GHFLGHG�WR�LQFOXGH�DOVR�GDWD�RQ�

SHUVRQV�ZKR�DUH�NQRZLQJO\�µLQYROYHG¶�LQ�WKH�FLJDUHWWH�UHODWHG�FULPLQDO�DFWLYLWLHV��EXW�

ZKR�DUH��IRU�ZKDWHYHU�UHDVRQ��QRW�LQFOXGHG�LQ�WKH�ILOH�DV�IRUPDO�VXVSHFWV��



�7KH�OHJDO�HQWLWLHV�ZHUH�QRW�LQVHUWHG�LQLWLDOO\�EXW�LQ�D�ODWHU�SKDVH�RI�GDWD�FROOHFWLRQ�

DQG�LQWHJUDWHG�LQ�WKH�GDWDEDVH��7KH�OHJDO�SHUVRQV�LQ�WKH�*HUPDQ�VDPSOH��Q ����FRXOG�

QRW�EH�UHWULHYHG�LQ�WLPH�IRU�LQVHUWLRQ�LQWR�WKH�GDWDEDVH��

�

�������������������������������������������������
���� 0��YDQ�'LMFN�DQG�3�&��YDQ�'X\QH��7UDIILFNLQJ�FLJDUHWWHV�LQ�WKH�(XURSHDQ�8QLRQ��

'HOLYHUDEOH��������)HEUXDU\�������
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7KH� WDEOH� DOVR� SURYLGHV� VRPH� VFDOH� RI� GLIIHUHQFHV� RI� WKH� XQGHUO\LQJ� GDWD�

EDVHV��7KHVH�GLIIHUHQFHV�PD\�EH�DWWULEXWDEOH� WR�YDULDWLRQV� LQ� WKH� µUHDOLW\�RI�

FULPH¶�� LQ� ODZ� HQIRUFHPHQW� SUDFWLFHV� RU� ±ODVW� EXW� QRW� OHDVW±� WKH� ZD\� WKH�

VPXJJOLQJ� FDVHV� KDYH� EHHQ� VDPSOHG�� 7KHUHIRUH�� RQH� FDQQRW� PDNH� FRQFOX�

VLRQV�DERXW�WKH�µUHDO¶�EODFN�FLJDUHWWH�PDUNHW��)RU�H[DPSOH��WKH�DYHUDJH�QXP�

EHU�RI�VXVSHFWV�SHU�FDVH� LQ�*HUPDQ\�LV�����FRPSDUHG�WR���IRU�%HOJLXP�DQG�

����IRU�WKH�1HWKHUODQGV��%XW�WKLV�PD\�EH�DQ�DUWHIDFW�RI�WKH�*HUPDQ�VDPSOH��

FRQWDLQLQJ�D�VPDOO�QXPEHU�RI�FDVHV�ZLWK�D� ODUJH�QXPEHU�RI�VXVSHFWV�ZKLFK�

VNHZV�WKH�FHQWUDO�LQGH[��+RZHYHU��WKH�GLIIHUHQFHV�PD\�DOVR�EH�DWWULEXWDEOH�WR�

D� ODFN�RI�KDUPRQL]DWLRQ�RI� LQSXW� FDWHJRULHV��GXH� WR�GLIIHUHQFHV� LQ� WKH� OHJDO�

V\VWHP��)RU�H[DPSOH��WKH�FRQFHSW�RI�µVXVSHFW¶�SURYHG�GLIILFXOW�WR�RSHUDWLRQ�

DOLVH��$V�D�UHVXOW��LQ�WKH�SLORW�VWXG\�WZR�FDWHJRULHV�RI�RIIHQGHUV�ZHUH�XVHG�WR�

REWDLQ� FURVV�FRXQWU\� FRPSDUDELOLW\�� µVXVSHFWV¶� DQG� µLQYROYHG� LQGLYLGXDOV¶��

$V�IDU�DV� OHJDO�SHUVRQV�DUH�FRQFHUQHG�� WKH\�DUH�SUHGRPLQDQW� LQ� WKH�%HOJLDQ�

�Q �����DQG�*HUPDQ��Q ����VDPSOHV�FRPSDUHG�WR�D�PXFK�ORZHU�SUHYDOHQFH�

LQ�WKH�'XWFK�VDPSOH��Q �����

� 6XFK�ILQGLQJV�SURYLGH�PHDQLQJIXO�LQGLFDWLRQV�IRU�VXEVHTXHQW�VWHSV�LQ�RXU�

1(&$�PHWKRGRORJ\��$W� D� KLJKHU� OHYHO� RI� DQDO\VLV� UHVHDUFKHUV� VKRXOG� ILQG�

RXW� ZKHWKHU� WKHVH� GLIIHUHQFHV� DUH� DWWULEXWDEOH� WR� FRXQWU\� VSHFLILF� PDUNHW�

FKDUDFWHULVWLFV��ODZ�HQIRUFHPHQWV�SUDFWLFHV�DQG�SUHIHUHQFHV��RU�WR�GLIIHUHQFHV�

LQ�WKH�GDWD�FROOHFWLRQ�SURFHGXUHV��RU�D�FRPELQDWLRQ�RI�WKHVH��

� ,Q�WKH�QH[W�VHFWLRQV�ZH�ZLOO�GHPRQVWUDWH�WKH�ZRUNLQJ�RI�1(&$�DFFRUGLQJ�

WR�D�IHZ�VHOHFWHG�YDULDEOHV��

�

0DUNHW�DQG�PDUNHW�SOD\HUV�
�
:LWKLQ�WKH�IUDPHZRUN�RI�1(&$��PDUNHWV�DQG�FULPLQDO�µPDUNHW�SOD\HUV¶�RF�

FXS\� D� FHQWUDO� SRVLWLRQ�� 7KRXJK� DW� WKLV� OHYHO� RI� VWDWLVWLFDO� VWRFN�WDNLQJ�

�1(&$�SKDVHV���DQG����WKH�LQIRUPDWLRQ�ZLOO�EH�VNHOHWRQ�OLNH��LW�FDQ�VKRZ�WKH�

URDG�IRU�IXUWKHU�DQDO\VLV��

� 7DEOH���LOOXVWUDWHV�FURVV�FRXQWU\�GLIIHUHQFHV�LQ�WKH�QXPEHU�DQG�YROXPH�RI�

FLJDUHWWH� VHL]XUHV��ZKLFK�PD\� EH� DWWULEXWDEOH� WR� VDPSOLQJ� GLIIHUHQFHV�� FRQ�

WHQWV�RI�WKH�ILOHV�RU�WKH�XQGHUO\LQJ�µPDUNHW�UHDOLW\¶��,Q�WKH�ILUVW�SODFH�ZH�VHH�

WKDW�WKH�%HOJLDQ�GDWDEDVH�VKRZV�D�ODUJH�QXPEHU�RI�PLVVLQJ�YDOXHV��7KLV�UH�

TXLUHV�FORVHU� LQVSHFWLRQ�RI� WKH�GDWDEDVH�� ,I�ZH� OHDYH� WKDW�TXHVWLRQ�DVLGH�IRU�

IXUWKHU�LQYHVWLJDWLRQ��ZH�FDQ�FRPSDUH�*HUPDQ\�DQG�WKH�1HWKHUODQGV��$V�FDQ�

EH�REVHUYHG�����RI�WKH����*HUPDQ�VHL]XUHV�FRQFHUQHG�OHVV�WKDQ���������FLJD�

UHWWHV��ZKLOH� LQ����RI� WKH����'XWFK�VHL]XUHV�WKH�DPRXQW�RI�VHL]HG�FLJDUHWWHV�

ZDV�DERXW�RQH�PLOOLRQ�FLJDUHWWHV��

�
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7DEOH����$PRXQWV�RI�FLJDUHWWHV�SHU�VHL]XUH���,QWHUYDOV��

�

$PRXQW�RI�FLJDUHWWHV
� %HOJLXP� *HUPDQ\� 1HWKHUODQGV� 7RWDO�

,QWHUYDOV� 1� 1� 1� 1� ��

� �� �� ������ �� �� �� �� ��

� ������ �� ������� �� �� �� �� ��

� ������� �� �������� �� ��� �� ��� ���

� �������� �� �������� �� �� �� ��� ���

� �������� �� ���������� �� �� �� �� ��

� ���������� �� ���������� �� ��� ��� ��� ���

� ���������� ������������� �� �� �� �� ��

� ����������� ������������� �� �� �� �� ��

� !����������� �� �� �� �� ��

7RWDO� ������� ��� ��� ��� ��� ����

0LVVLQJ�YDOXHV� ���� �� �� ���� �


�$OO�WKH�ILJXUHV�DUH�LQ�(XURSHDQ�FRQWLQHQWDO�DQQRWDWLRQ��

�

$W�WKLV�SRLQW�LW�LV�KHOSIXO�WR�NQRZ�WKDW���������FLJDUHWWHV�URXJKO\�PDNH�XS�D�

YDQ�ORDG��ZKHUHDV�VKLSPHQWV�DERYH���������FLJDUHWWHV�FDQ�EH�H[SHFWHG�WR�EH�

WUDQVSRUWHG�RQ�D�WUXFN�RU�LQ�D�FRQWDLQHU��

� ,V� WKLV� D� VWDWLVWLFDO� FRLQFLGHQFH"� ,I� D� IXOO\� LPSOHPHQWHG�1(&$�GDWDEDVH�

ZRXOG�EH�LQ�SODFH��RQH�ZRXOG�DGGUHVV�WKLV�TXHVWLRQ�E\�ORRNLQJ��IRU�H[DPSOH��

DW� WKH� µZKR¶� TXHVWLRQ�� WKH� RIIHQGHU� SRSXODWLRQ�ZLWKLQ� WKH�1(&$�GDWDEDVH��

3RWHQWLDOO\�LPSRUWDQW�YDULDEOHV�DUH�QDWLRQDOLW\�DQG�DJH��ZKLFK�DUH�WR�EH�FRP�

SDUHG�FURVV�FRXQWU\��'HVSLWH�WKH�DEVHQFH�RI�VXFK�D�IXOO�GDWDEDVH��ZH�IROORZ�

WKLV�WUDFN��EXW�ZLWK�GXH�FDXWLRQ���

� 7DEOH���SURYLGHV� DQ�RYHUYLHZ�RI� WKH�QDWLRQDOLWLHV� LQYROYHG�SHU� FRXQWU\��

7KH� FRPSDULVRQ�RI� WKH� WKUHH� GDWDEDVHV� \LHOGV� VRPH� LQWHUHVWLQJ�GLIIHUHQFHV��

WKRXJK� WKH� ODUJH� QXPEHU� RI�PLVVLQJ� YDOXHV�PXVW� DJDLQ� VHUYH� DV� D�ZDUQLQJ�

DJDLQVW�WRR�ILUP�FRQFOXVLRQV��:KLOH�LQ�%HOJLXP�DQG�WKH�1HWKHUODQGV�WKH�PD�

MRULW\�RI�WKH�SHUVRQV�LQYROYHG�DUH�UHVSHFWLYHO\�%HOJLDQ�RU�'XWFK��LQ�WKH�*HU�

PDQ�GDWDEDVH�WKH�µLQGLJHQRXV¶�*HUPDQ�LQGLYLGXDOV�FRQVWLWXWH�RQO\�D�PLQRU�

LW\��,QVWHDG�������RI�WKH�VXVSHFWV�DUH�RI�3ROLVK�RU�9LHWQDPHVH�RULJLQ��

� ,W� VKRXOG� DOVR� EH� QRWHG�� WKDW� DOWKRXJK� WKH� %DOWLF� FRXQWULHV�� SDUWLFXODUO\�

/LWKXDQLD��DUH�XVXDOO\�PHQWLRQHG�DV�VRXUFH�FRXQWULHV�� OHVV� WKDQ�RQH�SHUFHQW�
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RI�WKH�VXVSHFW�SRSXODWLRQ�VWHPV�IURP�WKLV�UHJLRQ����7KLV�FRXOG�EH�DQ�LQGLFD�

WLRQ�RI�VDPSOLQJ�HUURUV��

�

7DEOH����1DWLRQDOLW\�RI�WKH�RIIHQGHUV�SHU�UHJLRQ�
BBBBBB�

� %HOJLXP� *HUPDQ\� 1HWKHUODQGV� 7RWDO�

� 1� 1� 1� 1� ��

'XWFK� ��� �� ��� ���� ���

%HOJLDQ� ��� �� �� ���� ���

3ROLVK� ��� ��� �� ��� ���

*HUPDQ� �� ��� �� ��� ��

9LHWQDPHVH� �� ��� �� ��� ��

%ULWLVK���,ULVK� ��� �� �� ��� ��

0LGGOH�(DVWHUQ� �� �� �� ��� ��

&HQWUDO�RU�(DVW�(XURSHDQ� �� �� �� ��� ��

%DOWLF� �� �� �� �� ��

2WKHU� �� �� �� �� ��

7RWDOV
� ������ ���� ���� ���� ���� ����

0LVVLQJ�YDOXHV� ���� ��� ��� ���� �


�WRWDO�SHUFHQWDJH�LV�QRW�DOZD\V�H[DFWO\������GXH�WR�URXQGLQJ�DQG�GXH�WR�WKH�SRVVL�

ELOLW\�RI�GRXEOH�QDWLRQDOLW\��

�

6XEVHTXHQWO\� RQH� FDQ� ORRN� DW� WKH� YDULDEOH� µDJH¶� WR� FRPSDUH� WKH� VXVSHFWV�

IURP�WKH�WKUHH�VDPSOHV�LQ�UHODWLRQ�WR�WKHLU�QDWLRQDOLW\��,Q�DGGLWLRQ�WR�VXVSHFWV�

ERUQ� LQ� WKH� UHVSHFWLYH�FRXQWULHV�XQGHU� LQYHVWLJDWLRQ� WKH� WZR�PRVW�SUHYDOHQW�

QRQ�LQGLJHQRXV�QDWLRQDOLWLHV��3ROLVK�DQG�9LHWQDPHVH��DUH�LQFOXGHG��

� 7KH� FRPSDULVRQ� E\� FRXQWU\� RI� ELUWK� DQG� DJH� VKRZV� WKDW� WKH� DJH� RI� WKH�

9LHWQDPHVH�DQG�3ROLVK�VXVSHFWV�LQ�WKLV�GDWDEDVH�DUH�PDLQO\�LQ�WKH�UDQJH�EH�

ORZ����\HDUV��DYHUDJH����\HDUV���ZKLOH�WKH�PDMRULW\�RI�WKH�'XWFK�DQG�%HOJLDQ�

VXVSHFWV�DUH�ROGHU�WKDQ����\HDUV��DYHUDJH����DQG����\HDUV�UHVSHFWLYHO\��DJH�

FDWHJRULHV�PDUNHG�LQ�WDEOH���7KH�VPDOO�QXPEHU�RI�*HUPDQV�RI�ZKRP�WKH�DJH�

LV�NQRZQ������KDUGO\�DOORZV�D�FRQFOXVLYH�VWDWHPHQW��

�

�

�

�������������������������������������������������
���� 6HH�DOVR�%XQGHVNULPLQDODPW�������������
�
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7DEOH����$JH�RI�RIIHQGHUV�UHODWHG�WR�FRXQWU\�RI�ELUWK��DEVROXWH�ILJXUHV��
�

$JH�LQWHUYDOV� ���±���� ���±���� ���±���� ���±���� ���±���� ����7RWDO� 0HDQ�

&RXQWU\�RI�ELUWK� � � � � � � � �

9LHWQDP� �� ��� ��� �� �� �� ��� ���

3RODQG� �� ��� ��� �� �� �� ��� ���

%HOJLXP� �� ��� ��� ��� ��� �� ��� ���

1HWKHUODQGV� �� ��� ��� ��� ��� �� ���� ���

*HUPDQ\� �� �� �� �� �� �� ��� ���

7RWDOV� ��� ��� ��� ��� ��� �� ���� �

�

)XUWKHU� FRUUHODWLRQ� DQDO\VLV� LQ�1(&$� SKDVHV� �� DQG� �� FRXOG� GHWHUPLQH� WKH�

UHODWLRQ�EHWZHHQ�WKH�DJH�DQG�QDWLRQDOLW\�RI�VXVSHFWV�DQG�WKH�YROXPH�RI�FLJD�

UHWWHV� KDQGOHG�� ZKLFK� FRXOG� EH� FRPSDUHG� ZLWK� ZKDW� LV� RWKHUZLVH� NQRZQ�

DERXW�WKH�SODFH�RI�WKH�LQGLYLGXDO�VXVSHFWV�LQ�WKH�PDUNHW��

� *LYHQ�WKH�JHQHUDOO\�REVHUYHG�LQYHUVH�UHODWLRQ�EHWZHHQ�DJH�DQG�FULPH��WKH�

RIIHQGHUV� LQ� WKH�%HOJLDQ� DQG�'XWFK� VDPSOHV� VHHP� WR� FRQVWLWXWH� D� GLIIHUHQW�

RIIHQGHU�SRSXODWLRQ��PRUH�FRPSDUDEOH� WR� WKH�SURILOH�RI�HFRQRPLF�RIIHQGHUV�

�9DQ�'X\QH�HW�DO�����������

� :KHQ�WDEOHV���DQG���DUH�MRLQWO\�H[DPLQHG�� WKH�FRQWUDEDQG�PDUNHW� LQ�WKH�

1HWKHUODQGV�DQG�%HOJLXP�±DV� IDU�DV� UHSUHVHQWHG� LQ� WKH� UHVSHFWLYH�VDPSOHV±�

DSSHDUV� WR�EH� ODUJHO\�GHWHUPLQHG�E\�VRPHZKDW�ROGHU� LQGLJHQRXV�'XWFKPHQ�

DQG�%HOJLDQV� �LQFOXGLQJ�D� IHZ� WUXO\�VHQLRU�VXVSHFWV�ROGHU� WKDQ������ ,Q�*HU�

PDQ\�WKH�VLWXDWLRQ�PD\�EH�PRUH�FRPSOH[��7KDW�LV�D�PDWWHU�RI�IXUWKHU�LQYHVWL�

JDWLRQ��,Q�WKH�*HUPDQ�VDPSOH��\RXQJ�3ROLVK�VPXJJOHUV�DQG�9LHWQDPHVH�ORFDO�

WUDGHUV�� KDQGOLQJ� VPDOOHU� YROXPHV� RI� FRQWUDEDQG�� NHHS� WKH� DYHUDJH� DJH� RI�

VXVSHFWV�DW�D�ORZHU�OHYHO���

� �$OWKRXJK� LQ� HDUOLHU� SXEOLFDWLRQV� WKHVH� FRXQWULHV� KDYH� EHHQ� JURXSHG� WR�

JHWKHU� DV� WKH� µ1RUWKHUQ� WUDGH� EHOW¶�� FORVHU� FRPSDUDWLYH� LQVSHFWLRQ� VXJJHVWV�

GLIIHUHQW�SRSXODWLRQV��)XUWKHU�DQDO\VLV�UHYHDOV�KDUGO\�DQ\�OLQN�EHWZHHQ�WKHVH�

SRSXODWLRQV��H�J��LQ�WKH�'XWFK�ILOHV�QRW�RQH�VLQJOH�PHQWLRQ�ZDV�PDGH�RI�DQ\�

9LHWQDPHVH�VXSSOLHU��2WKHU�GDWD��VXFK�DV�DERXW� WKH�FLJDUHWWH�VPXJJOLQJ�JH�

RJUDSK\� UHLWHUDWH� WKH� QRWLRQ� RI� 1RUWKHUQ� WUDGH� EHOW�� EXW� WKH� *HUPDQ�

9LHWQDPHVH� SRSXODWLRQ�� ZKLFK� VWULFWO\� VHUYHV� WKH� ORFDO� GRPHVWLF� PDUNHW��

VHHPV�WR�EH�QR�SDUW�RI�WKLV�WUDGH�EHOW��

�

�

�

�
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0RGXV�RSHUDQGL�
�
$V� WKH�1(&$�DVVHVVPHQW�RI� WKH�RUJDQLVDWLRQ�RI� WKH�EODFN�FLJDUHWWH�PDUNHW�

FRQFHUQV� DOVR� WKH� KRZ� RI� WKH� WUDGH�� &DVH*ULG� DOVR� FRQWDLQHG� YDULRXV� YDUL�

DEOHV�FRQFHUQLQJ�WKH�PRGXV�RSHUDQGL��+HUH�ZH�IRFXV�RQ�WZR�YDULDEOHV��

���PHDQV�RI�WUDQVSRUW��

���WKH�XVH�RI�OHJDO�HQWLWLHV��
�
%RWK�YDULDEOHV�FDQ�SURYLGH�XV�ZLWK�D�FRPSDUDWLYH�SURILOH�RI�WKH�RUJDQLVDWLRQ�

RI�WKH�WUDGH�LQ�WKH�WKUHH�FRXQWULHV��DOWKRXJK�RQO\�LQ�D�URXJK�VWDWLVWLFDO�RXWOLQH��

�

7DEOH����0HDQV�RI�WUDQVSRUW��
�

� %HOJLXP� *HUPDQ\� 1HWKHUODQGV� 7RWDO�

7UDQVSRUW�PRGH� 1� �� 1� �� 1� �� 1� ��

7UXFN���WUDLOHU� ��� ��� �� ��� ��� ��� ��� ���

SHUVRQV�FDU� �� �� ��� ��� �� ��� ��� ���

&RQWDLQHU� ��� ��� �� �� �� ��� ��� ���

6KLS� ��� ��� �� � �� ��� ��� ���

9DQ� � � ��� ��� � � ��� ��

7UDFWRU� �� �� �� � � � �� ��

%LF\FOH� � � �� �� � � �� ����

&RXULHU� � � �� �� � � �� ����

0XOWLSOH� �� �� �� � � � �� ����

5XEEHU�ERDW� � � �� �� � � �� ����

7D[L� � � �� �� � � �� ����

7UDLQ� �� �� �� � � � �� ����

7RWDO�REVHUYD�

WLRQV� �����
�

��� � ��� � ��� � ���� ����

QR�YDOXH� �� � �� � ��� � ��� �


�0RUH�RU�OHVV�WKDQ�RQH�WUDQVSRUW�REVHUYDWLRQ�SHU�FDVH�LV�SRVVLEOH�EHFDXVH�FDVHV�FDQ�

LQYROYH�PXOWLSOH�VKLSPHQWV���

�

7DEOH� �� VKRZV� GLIIHUHQW� QDWLRQDO� SDWWHUQV� LQ�PRYLQJ� FRQWUDEDQG� FLJDUHWWHV��

WKRXJK� WKH� DEVROXWH�QXPEHUV� DUH� VPDOO�� ,Q� WKH� WZR� µWUDQVLW� FRXQWULHV¶� �%HO�

JLXP�DQG�WKH�1HWKHUODQGV��ZLWK�PXFK�RI�WKH�FRQWUDEDQG�GHVWLQHG�IRU�WKH�8.��

WKH�GDWDEDVH�VKRZV�PDLQO\�PHDQV�RI�WUDQVSRUW�IRU�ODUJH�VKLSPHQWV��ZKLOH�LQ�

WKH�*HUPDQ�GDWDEDVH�SHUVRQ�FDUV� DQG�YDQV� IRU� VPDOOHU� FDUJRV�DUH� WKH�PRVW�

IUHTXHQW� IRUPV� RI� WUDQVSRUWLQJ� WKH� FRQWUDEDQG�� 7KLV� FRUUHVSRQGV� ZLWK� WKH�

FODVVLILFDWLRQ�RI�RSHUDWLRQV�SURYLGHG� LQ� WDEOH���DQG� WKH� ILQGLQJ� WKDW� D� ODUJH�

VKDUH�RI�WKH�*HUPDQ�VDPSOH�FRYHUV�ERRWOHJJLQJ�DQG�GRPHVWLF�UHWDLO�GLVWULEX�

WLRQ��
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7DEOH���LV�QRW�GLUHFWO\�GHULYHG�IURP�WKH�GDWD�FRQWDLQHG�LQ�&DVH*ULG�EXW�LV�D�

FODVVLILFDWLRQ� FRPELQLQJ� D�QXPEHU�RI� IDFWRUV� WKDW� LQ� WKH�1(&$� IUDPHZRUN�

ZRXOG� LQLWLDOO\�EH�GRQH�E\�DQDO\VWV� LQ�SKDVH���RU� UHVHDUFKHUV� LQ�SKDVH���RI�

WKH�DVVHVVPHQW�SURFHVV��EXW�PD\�E\�DXWRPDWHG�ODWHU��8QGHUO\LQJ�WKH�WDEOH�LV�

D�FODVVLILFDWLRQ�RI�WKUHH�EURDG�W\SHV�RI�RSHUDWLRQV��

�� SURFXUHPHQW�DEURDG��

�� GRPHVWLF�SURFXUHPHQW��

�� GLVWULEXWLRQ�RQO\��ZLWKRXW�SURFXUHPHQW�DW�WKH�VRXUFH���
�
7KH�FDWHJRU\�µSURFXUHPHQW�DEURDG¶�HQFRPSDVVHV�DOO�IRUPV�RI�VPXJJOLQJ�DQG�

FDQ�EH�IXUWKHU�VXEGLYLGHG�LQWR�WZR�FDWHJRULHV�RI�WUDQV�ERUGHU�PRYHPHQW��

�� ODUJH�VFDOH�VPXJJOLQJ��

�� ERRWOHJJLQJ��
�
2YHUDOO��WDEOH���VKRZV�WKDW������RI�WKH�FDVHV�FRQFHUQ�ODUJH�VFDOH�VPXJJOLQJ��

PDLQO\� LQ� WKH�'XWFK�DQG�%HOJLDQ�VDPSOHV�������LQYROYH�ERRWOHJJLQJ�ZKLOH�

WKH� UHPDLQLQJ� ��� �� FRQVLVW� RI� WKH� GRPHVWLF� SURFXUHPHQW� RI� FLJDUHWWHV�

WKURXJK� WKHIW� DQG� RI� LOOHJDO�PLG�� DQG� ORZHU� OHYHO� GLVWULEXWLRQ� RI� FLJDUHWWHV�

ZKHUH� WKH� RULJLQDO� VRXUFHV� RI� WKH� FRQWUDEDQG� KDV� UHPDLQHG� REVFXUH�� ,Q� WKH�

*HUPDQ�VDPSOH�RI����FDVHV��KRZHYHU��RQO\������LQYROYH�ODUJH�VFDOH�VPXJ�

JOLQJ�ZKLOH������RI�WKH�FDVHV�LQYROYH�ERRWOHJJLQJ�DQG������GRPHVWLF�GLVWUL�

EXWLRQ���

�

7DEOH����6PXJJOLQJ�RSHUDWLRQ�W\SHV�
�

� %HOJLXP� *HUPDQ\� 1HWKHUODQGV� 7RWDO�

6PXJJOLQJ�RSHUDWLRQ�W\SH� 1� 1� 1� 1� ��

/DUJH�VFDOH�VKLSPHQWV�IURP�DEURDG� ��� �� ��� ��� ���

%RRWOHJJLQJ��E\�FDU���YDQ���WUXFN�� �� ��� �� ��� ���

%RRWOHJJLQJ�E\�LPSRUW�FRPSDQ\� �� �� �� �� ��

'RPHVWLF�FDUJR�WKHIW� �� �� �� �� ��

'LVWULEXWLRQ�E\�LQWHUQHW�WUDGH� �� �� �� �� ��

'LVWULEXWLRQ��PLG��DQG�XSSHU�OHYHO�� �� �� �� ��� ��

'LVWULEXWLRQ��UHWDLO�� �� �� �� �� ��

7RWDO�REVHUYDWLRQV� ��� ��� ��� ���� ����

0LVVLQJ�YDOXHV� �� �� �� �� �

�

7KLV�VPDOO�QXPEHU�RI�REVHUYDWLRQV�UDLVHV�WKH�TXHVWLRQ�ZK\�WKHUH�DUH�VR�IHZ�

ODUJH�VFDOH�VKLSPHQWV�LQ�WKH�*HUPDQ�VDPSOH��JLYHQ�WKDW�*HUPDQ\�LV�FRQVLG�

HUHG�DQ�LPSRUWDQW�OLQN�LQ�WKH�FKDLQ�RI�WKH�µ1RUWKHUQ�WUDGH�EHOW¶�IURP�WKH�%DO�

WLF�6WDWHV� WR� WKH�8.��2QH�H[SODQDWLRQ�PD\�EH� WKDW� WKLV� LV�DQ�DUWHIDFW�RI� WKH�

VDPSOLQJ�PHWKRG��WKH�VHOHFWLRQ�FULWHULD�RI�DW�OHDVW�WKUHH�VXVSHFWV�XVHG�IRU�WKH�
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*HUPDQ� VDPSOH� OHDYH�RXW� WKH� DUUHVWHG� LQGLYLGXDO� WUXFN�GULYHUV� WUDQVSRUWLQJ�

ODUJH�FDUJRV��EXW�ZLWK�QR�GHPRQVWUDEOH�OLQNV�WR�EDFNJURXQG�ILJXUHV��

)URP�WKH�SHUVSHFWLYH�RI�FURVV�QDWLRQDO�FRPSDUDWLYH�DQDO\VLV� WKLV�ZRXOG�LP�

SO\�WKDW�WKH�SRSXODWLRQV�RI�WKH�QDWLRQDO�VDPSOHV�GLIIHU�LQ�WKH�VHQVH�WKDW�WKH\�

KDYH� GLIIHUHQW� WUDGLQJ� FKDUDFWHULVWLFV� �WUDQVLW� VPXJJOLQJ� YV�� GRPHVWLF� UHWDLO�

GLVWULEXWLRQ���7KLV�ZLOO�KDYH�WR�EH�FOHDUHG�LQ�VXEVHTXHQW�DQDO\VHV��

� $V� ODUJH�VFDOH� WUDQVSRUW� RSHUDWLRQV� WHQG� WR� EH� HPEHGGHG� LQ� WKH� OHJDO�

FURVV�ERUGHU� WUDQVSRUW� RI� JRRGV�� WKH\� UHTXLUH� XSSHUZRUOG� UHODWLRQVKLSV� IRU�

YDULRXV�DGPLQLVWUDWLYH�DVSHFWV��OLNH�WUDQVSRUW�OLFHQFHV�RU�FOHDUDQFH�ZLWK�FXV�

WRPV�� %HFDXVH� RI� WKH� ODUJHU� VKDUH� RI� ODUJH�VFDOH� VPXJJOLQJ� RSHUDWLRQV� LW�

FRXOG�EH�H[SHFWHG�WR�ILQG�PRUH�OHJDO�HQWLWLHV�LQ�WKH�%HOJLDQ�DQG�'XWFK�VDP�

SOHV�WKDQ�LQ�WKH�*HUPDQ�RQH��:KLOH�WKH�RYHUDOO�QXPEHU�RI�OHJDO�HQWLWLHV�GRHV�

QRW�VXSSRUW�WKLV�QRWLRQ��D�FORVHU�LQVSHFWLRQ�UHYHDOV�WKDW�WKH�NQRZLQJ��Q ����

DQG�XQNQRZLQJ��Q ����LQYROYHPHQW�RI�OHJDO�HQWLWLHV�LV�RQO\�FKDUDFWHULVWLF�RI�

WKH�IHZ�FDVHV�RI�ODUJH�VFDOH�VPXJJOLQJ�LQ�WKH�*HUPDQ�VDPSOH��

� *LYHQ�WKDW�FRQILUPDWLRQ��LW�LV�RI�LQWHUHVW�WR�NQRZ�KRZ�WKHVH�OHJDO�SHUVRQV�

ZHUH�XVHG�RU�DEXVHG�DV�WKLV�SURYLGHV�PRUH�FRQWHQW�WR�WKH�YDULDEOH�µOHJDO�DQG�

LOOHJDO�QH[XV¶��7DEOH���VKRZV�WKH�OHYHO�RI� WKLV� LQYROYHPHQW��7KLV�FODVVLILFD�

WLRQ�LV�QRW�GLUHFWO\�GHULYHG�IURP�WKH�UDZ�GDWD�FRQWDLQHG�LQ�&DVH*ULG��,QVWHDG�

LW� LV�EDVHG�RQ�DQ� LQWHUSUHWDWLRQ�RI� WKH�UHOHYDQW�GDWD� LQ�D�SDUWLFXODU�FDVH�ILOH��

$V� VXFK�� LQ� WKH� IUDPHZRUN� RI� 1(&$�� WKH� FODVVLILFDWLRQ�ZRXOG� LQLWLDOO\� EH�

GRQH�E\�DQDO\VWV�LQ�SKDVH���RU�UHVHDUFKHUV�LQ�SKDVH���RI�DQ�DVVHVVPHQW�SUR�

FHGXUH��

�

7DEOH����2EVHUYHG�LQYROYHPHQW�RI�OHJDO�SHUVRQV�
�

,QYROYHPHQW�RI�OHJDO�SHUVRQV� %HOJLXP� *HUPDQ\� 1HWKHUODQGV� 7RWDO�

� 1� 1� 1� 1� ��

1R��NQRZQ��XVH�RI�OHJDO�SHUVRQV� ��� ��� ��� ��� ���

6HW�XS�IRU�LOOHJDO�SXUSRVHV� ��� �� ��� ��� ���

2ULJLQDOO\�VHW�XS�IRU�OHJDO�SXUSRVHV� ��� �� �� ��� ���

8QNQRZLQJO\�DEXVHG�� �� �� �� ��� ��

1DPH�DEXVHG��LGHQWLW\�WKHIW�� �� �� �� �� ��

7RWDOV�REVHUYDWLRQV� ��� ��� ��� ���� ����

�

,QVSHFWLRQ� RI� WKH� GDWDEDVH� UHYHDOHG� D� PL[HG� SDWWHUQ� RI� XSSHUZRUOG±

XQGHUZRUOG� LQWHUDFWLRQ�� SDUWLFXODUO\� LQ� WKH� %HOJLDQ� DQG� 'XWFK� VDPSOHV��

$ERXW������RI� WKH�FRUSRUDWLRQV�ZHUH�HLWKHU�HVWDEOLVKHG�IRU�VPXJJOLQJ�RU�±

WKRXJK� RULJLQDOO\� D� OLFLW� ILUP±� µVOLSSHG¶� LQWR� FULPH�� ,Q� DERXW� ����� RI� WKH�

FDVHV� ILUPV� ZHUH� RQO\� XQNQRZLQJO\� DEXVHG�� SDUWLFXODUO\� LQ� *HUPDQ\�� $V�

PHQWLRQHG�DERYH��WKHVH�RXWFRPHV�DUH�WR�VRPH�GHJUHH�LQWHUSUHWDWLYH��)RU�H[�
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DPSOH��µDEXVH�ZLWKRXW�NQRZLQJ¶�FDQ�UDQJH�IURP�UHQWLQJ�D�WUXFN�IURP�D�UHQWDO�

FRPSDQ\��WR�D�VKLSPHQW�DJHQW�ZKR�GRHV�WKH�FOHDUDQFH�ZLWK�FXVWRPV��

� :LWKLQ� WKH� IUDPHZRUN�RI�1(&$�WKHVH�GDWD�ZRXOG�EH�D�YDOXDEOH� LQGLFD�

WLRQ� IRU� VXEVHTXHQW� LQ�GHSWK� UHVHDUFK��ZKLFK� FRXOG�� LQ� DGGLWLRQ�� UHVXOW� LQ� D�

PRUH�SUHFLVH�FDWHJRUL]DWLRQ�IRU�GDWD�LQSXW�RQ�WKLV�YDULDEOH��

�

�

7KH�IHDVLELOLW\�RI�1(&$�

�

:KDW� GRHV� WKLV� DSSOLFDWLRQ� RI� &DVH*ULG� DV� D� SLORW� LQYHVWLJDWLRQ� �RU� ILQJHU�

H[HUFLVH�� RI�1(&$� WHOO� XV� DERXW� WKH� IHDVLELOLW\� RI� WKH� QHZ� DSSURDFK"� 7KH�

ILQGLQJV� �ZKLFK� VKRXOG� EH� WDNHQ� DV� WHQWDWLYH� DQG� LOOXVWUDWLYH�� SRLQW� DW� WZR�

GLUHFWLRQV�� 2Q� WKH� RQH� KDQG�� WKH� DSSURDFK� GHPRQVWUDWHV� WKH� SRWHQWLDO� RI� D�

FURVV�FRXQWU\� FRPSDULVRQ� E\� DSSO\LQJ� D� FRPPRQ� GDWD�LQSXW� WRRO�� ,W� KLJK�

OLJKWV� WKH�YDULDWLRQ�EHWZHHQ�FRXQWULHV�DJDLQVW� WKH�EDFNJURXQG�RI�D�FRPPRQ�

FULPH�PDUNHW��2Q�WKH�RWKHU�KDQG�� LW�DOVR�PDNHV�XV�DZDUH�RI� WKH�LPSRUWDQFH�

RI�WLJKWHQLQJ�WKH�PHWKRGRORJ\��D�QH[W��UHDO�OLIH��URXQG�VKRXOG�EH�SUHFHGHG�E\�

WKH�GHVLJQ�RI�D�SUHFLVH�FRGH�ERRN�DQG�WKH�WUDLQLQJ�RI�WKH�RIILFHUV�ZKR�ZRXOG�

EH�WDVNHG�WR�KDQGOH�&DVH*ULG��RU�D�VLPLODU�LQVWUXPHQW���$V�D�SLORW�VWXG\�WKH�

FDVH� ILOH�DQDO\VLV�DQG� WKH�XVH�RI�&DVH*ULG�GLG�ZKDW� LW�ZDV� LQWHQGHG� IRU�� LQ�

DGGLWLRQ�WR�D�UHFRQQDLVVDQFH�RI�WKH�EODFN�FLJDUHWWH�PDUNHW��LW�UHYHDOHG�SRWHQ�

WLDO�ZHDNQHVVHV� LQ�GDWD�FROOHFWLRQ�DQG�SURYLGHG�JXLGHOLQHV�IRU� WKH� LPSURYH�

PHQW�WKHUHRI��6RPH�RI�WKHVH�DVSHFWV�DUH�DGGUHVVHG�LQ�PRUH�GHWDLO�EHORZ��

�

$Q�(WKQRJUDSKLF�VWXG\�RI�FLJDUHWWH�VPXJJOLQJ�LQ�WKH�8.�

�

$V�D�FRQVHTXHQFH�RI�WKH�GHOD\�H[SHULHQFHG�DQG�XOWLPDWHO\�WKH�IDLOXUH�WR�JDLQ�

DFFHVV�WR�FULPLQDO�ILOHV�RQ�FLJDUHWWH�VPXJJOLQJ�LQ�WKH�8.��D�TXDOLWDWLYH�PHWK�

RGRORJLFDO� DSSURDFK�ZDV� WDNHQ� WR� H[SORUH� WKH� VLWXDWLRQ��$V�KDV�EHHQ�QRWHG�

HOVHZKHUH�LQ�VRPH�GHWDLO��:3������WKH�8.�FRQWLQJHQW�RI�WKLV�(XURSHDQ�VWXG\�

H[SHULHQFHG�RQ�JRLQJ�REVWDFOHV�LQ�DFFHVVLQJ�WKH�H[SHFWHG����FDVH�ILOHV��DQG�

LQYHVWLJDWLQJ�RIILFHUV�UHODWHG�WR�WKHP��IURP�+HU�0DMHVW\¶V�5HYHQXH�DQG�&XV�

WRPV� �+05&�IRUPHUO\�QDPHG�+0&(�� WKURXJKRXW� WKH�GXUDWLRQ�RI� WKH�SUR�

MHFW�� �$V� WKRVH� REVWDFOHV� UHODWLQJ� WR� DFFHVV� GHYHORSHG�� WKH�8.� UHVHDUFKHUV��

ZLWK�ZLGH�H[SHULHQFH�LQ�TXDOLWDWLYH�UHVHDUFK�PHWKRGV��VHW�DERXW�FRQVWUXFWLQJ�

D� FRQWLQJHQF\� SODQ� LQ� RUGHU� WR� VXSSOHPHQW� WKH� SRWHQWLDO� WKDW� DFFHVV� WR� WKH�

FDVH�ILOHV�ZRXOG�QRW�RFFXU��DOWKRXJK�DW�QR�VWDJH�LQ�WKH�GXUDWLRQ�RI�WKH�SURMHFW�

ZDV�WKLV�SRWHQWLDO�RXWFRPH�VXJJHVWHG�E\�+0&(�+05&���KRZHYHU�LW�DSSHDUV�

WKDW�WKURXJKRXW�WKH�OHQJWK�RI�WKH�SURMHFW�NH\�PHPEHUV�RI�WKDW�DJHQF\�SODFHG�

D�SURWUDFWHG�HPSKDVLV�XSRQ�WKH�UHVHDUFKHUV�JDLQLQJ�DFFHVV�WR�WKH�ILOHV�DLPLQJ�
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WR�PDNH�VXUH�WKH�UHVHDUFK�µJRW�ORVW�LQ�WKH�ORQJ�JUDVV¶�RI�WKH�DJHQF\¶V�SULRUL�

WLHV�����

� +RZHYHU�� DQG� GHVSLWH� WKDW� RQ�JRLQJ� VDJD�� LQ� IROORZLQJ� WKH� FRQWUDFWXDO�

DJUHHPHQW�LQ�$QQH[�,�RI�WKH�IXOO�$2&�SURMHFW�GHVFULSWLRQ��WKH�8.�UHVHDUFK�

HUV�EHJDQ��GXULQJ�ODWH�������WR�SUREH�WKH�IHDVLELOLW\�RI�FRQGXFWLQJ�D�TXDOLWD�

WLYH�PHWKRG�RI� FRQWLQJHQF\�YLD� WKH� DFFHVV� RI� µIUHH�DJHQW¶� SDUWLFLSDQWV�ZKR�

ZHUH�KDG�UHFHQWO\�EHHQ�DFWLYH�LQ�WKH�VPXJJOLQJ�RI�FRQWUDEDQG�FLJDUHWWHV�DQG�

+DQG�5ROOLQJ�7REDFFR��+57��IURP�PDLQODQG�(XURSH�LQ�WR�WKH�8.���

� 4XDOLWDWLYH�UHVHDUFK�VWUDWHJLHV�RI�WKLV�NLQG�REYLRXVO\�WDNH�WLPH�WR�LPSOH�

PHQW� DQG� FRQGXFW�� GXH� ODUJHO\� WR� WKH� FRQVWLWXWLRQ� RI� D� VRPHZKDW� KLGGHQ�

SRSXODWLRQ� RI� GHYLDQW� DFWRUV� LQYROYHG� ZLWK� VXFK� FULPLQDO� DFWLYLWLHV� EHLQJ�

VXVSLFLRXV� RI� LQWUXVLYH� UHVHDUFKHUV� ZLWK� LQWHUHVWV� LQ� WKHLU� LOOLFLW� DFWLRQV��

7KURXJK�D�UDQJH�RI�VRFLDO�QHWZRUN�LQWHUDFWLRQV�WKH�UHVHDUFKHUV�ZHUH�DEOH�WR�

DFFHVV�D�QXPEHU�RI� µJDWHNHHSHUV¶�ZLWK�FRQWDFWV� WR�DFWRUV� LQYROYHG�ZLWK� WKH�

VPXJJOLQJ�RI�FRQWUDEDQG��2YHU�D�SHULRG�RI����PRQWKV��WKH�UHVHDUFKHUV�PDGH�

SURJUHVV� LQ� VHFXULQJ� WKH� SDUWLFLSDWLRQ� RI� VHYHQ� DFWLYH� �RU� UHFHQWO\� DFWLYH��

FLJDUHWWH�VPXJJOHUV��'XULQJ� WKDW�SHULRG�RI� WLPH�D� IXUWKHU� IRXU�DFWLYH�VPXJ�

JOHUV�ZKR�ZHUH� LQLWLDOO\� FRQWDFWHG� UHIXVHG� WKHLU� FRQVHQW� WR� SDUWLFLSDWH�ZLWK�

WKH�UHVHDUFK��2I� WKRVH�ZKR�DJUHHG�WR�SDUWLFLSDWH��DOO�ZHUH� LQWHUYLHZHG��LQ�D�

VHPL�VWUXFWXUHG� LQWHUYLHZ� IRUPDW��ZLWK� D� QXPEHU� RI� WKHVH� DOORZLQJ� WKH� UH�

VHDUFKHUV��WR�VRPH�GHJUHH��WR�FRQGXFW�WKH�VWXG\�IURP�D�µSDUWLFLSDQW�REVHUYD�

WLRQDO¶�PHWKRGRORJLFDO�DSSURDFK�LQ�REWDLQLQJ�GDWD�IRU� WKLV�DGGLWLRQDO�DVSHFW�

RI�WKH�UHVHDUFK�SURMHFW���

� 7KH� ILQGLQJV� RI� RQH� IDFHW� RI� WKLV� DGGLWLRQDO� DVSHFW� RI� WKH� SURMHFW� KDYH�

EHHQ�SXEOLVKHG�HOVHZKHUH��+RUQVE\�DQG�+REEV�����������2WKHU�DUHDV�RI�LW�DUH�

RQ�JRLQJ��GXH�ODUJHO\��WR�WLPH�FRQVWUDLQWV�H[SHULHQFHG�LQ�REWDLQLQJ�DQG�DQD�

O\VLQJ� WKH� GDWD� REWDLQHG� IURP� WKRVH� LQWHUYLHZV� WKURXJK� REOLJDWLRQV� WR� WKH�

GHOLYHU\�RI� D� UDQJH�RI�RWKHU�ZRUN�SDFNDJHV�FRPPLWWHG� WR� WKH�$2&�SURMHFW�

WKURXJKRXW�WKH�WLPHVFDOH�RI�WKH�SURMHFW��

�

�

����� ,PSOLFDWLRQV�RI�WKH�SLORW�VWXG\�IRU�1(&$�

�

1(&$�IRUHVHHV�WKH�FRQWLQXRXV�FROOHFWLRQ�DQG�HOHFWURQLF�VWRUDJH�RI�UDZ�GDWD�

DV�D�SDUWLFXODU�PHWKRG�RI�UHVHDUFK�DQG�DQDO\VLV�ZKLFK�LGHDOO\�SURJUHVVHV�DQG�

SDVVHV�WKURXJK�WKH�YDULRXV�FULPLQDO�SURFHGXUDO�SKDVHV��,Q�WKH�VKRUW�WLPH�VSDQ�

DYDLODEOH�IRU�WKH�IHDVLELOLW\�VWXG\�LW�ZDV�QRW�SRVVLEOH�WR�UH�HQDFW�WKHVH�SURFH�

GXUDO�SKDVHV��+RZHYHU��ZLWK�WKH�XVH�RI�WKH�&DVH*ULG��ZKLFK�KDV�VRPH�VLPL�

�������������������������������������������������
���� ,Q�WKLV�DUWLFOH�DFNQRZOHGJHPHQWV�DUH�PDGH�WR�WKH�(8��WK�)UDPHZRUN�3URMHFW�DQG�

WKH�$VVHVVLQJ�2UJDQLVHG�3URMHFW��
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ODULWLHV�ZLWK� H[LVWLQJ� ODZ� HQIRUFHPHQW� GDWDEDVHV�� FHUWDLQ� DVSHFWV� RI�1(&$�

FRXOG�EH�VLPXODWHG��&DVH*ULG��ZKLFK�ZDV�GHVLJQHG�IRU�WKLV�IHDVLELOLW\�VWXG\��

IROORZV� WKH� EDVLF� SULQFLSOHV� IRU� GDWD� LQSXW�� DV�ZHOO� DV� WKH� RUJDQLVDWLRQ� DQG�

DQDO\VLV�WR�EH�IRXQG�LQ�RWKHU�GDWD�SURFHVVLQJ�LQVWUXPHQWV��$Q�H[DPSOH�LV�WKH�

V\VWHP�($6\�XVHG�E\�WKH�%DYDULDQ�SROLFH�DQG��SDUWO\�XQGHU�GLIIHUHQW�GHVLJ�

QDWLRQV��LQ�D�QXPEHU�RI�RWKHU�DJHQFLHV�LQ�*HUPDQ\�DQG�QHLJKERXULQJ�FRXQ�

WULHV��(GHU���������

� ,Q�WKH�FULPLQDO�ILOH�EDVHG�VWXG\�RI�WKH�FLJDUHWWH�EODFN�PDUNHW�LQ�%HOJLXP��

*HUPDQ\�DQG�WKH�1HWKHUODQGV�&DVH*ULG�IXQFWLRQHG�DV�DQ�DQDO\VLV�WRRO�DQG�DW�

WKH� VDPH� WLPH� DOORZHG� WR� H[SORUH� VRPH� RI� WKH� FKDOOHQJHV� FRQQHFWHG� ZLWK�

WUDQVODWLQJ�UDZ�GDWD�JHQHUDWHG�GXULQJ�FULPLQDO�LQYHVWLJDWLRQV�LQWR�HOHFWURQLF�

GDWD��

� $W� WKLV� VWDJH�RI� WKH� WU\�RXW�RI� WKH� LQVWUXPHQW�ZH� FRXOG�REVHUYH� WKDW� WKH�

RXWFRPHV� UHIOHFW� SDUWO\� WKH� ZD\V� WKH� SROLFH� RU� FXVWRPV� LQYHVWLJDWH� FDVHV��

UHFRUG�DQG�VWRUH�GDWD��7KLV�LV�QRW�D�VXUSULVLQJ�ILQGLQJ��EXW�LQ�WKH�OLJKW�RI�WKLV�

IHDVLELOLW\� VWXG\� LW�XQGHUOLQHV� WKDW� DQ\�GDWD�LQVWUXPHQW�EXLOGLQJ�RQ�D� FURVV�

QDWLRQDO� OHYHO�PXVW� LQFOXGH� WKH� IRUPDWWLQJ�RI� WKH�YHU\� ILUVW� VWDJH�RI� WKH� LQ�

IRUPDWLRQ�JDWKHULQJ��

� 7KH�SURFHVVLQJ�DQG�DQDO\VLV�RI�WKH�GDWD�H[WUDFWHG�IURP�WKH�FULPLQDO�ILOHV�

VKRZHG�WKH�QHHG�WR�DJUHH�WR�D�FRPPRQ�FRGH�ERRN��GHILQLQJ�DQG�VSHFLI\LQJ�

WKH� YDOXHV� RI� HDFK� YDULDEOH�� 7KLV� LPSOLHV� D� ULJRURXV� RSHUDWLRQDOLVDWLRQ� WR�

ZKLFK�HYHU\�FRXQWU\�SDUWLFLSDWLQJ� LQ�1(&$�KDV� WR�FRPSO\��7KLV�DSSOLHV�RI�

FRXUVH�WR�DOO�WKH�FRPPRQ�YDULDEOHV��WR�ZKLFK�FRXQWU\�VSHFLILF�YDULDEOHV�PD\�

EH�DGGHG��,W�PD\�DOVR�EH�WKH�FDVH�WKDW�GXH�WR�VSHFLILF�QDWLRQDO�LQYHVWLJDWLYH�

URXWLQHV� RU� SURVHFXWRULDO� UHTXLUHPHQWV� FHUWDLQ� YDULDEOHV� RU� SHUSHWUDWRU� DQG�

RIIHQFH�FKDUDFWHULVWLFV�ZLOO�QRW�EH�UHFRUGHG�LQ�WKH�FDVH�ILOHV��,Q�WKDW�FDVH�LW�LV�

D�PDWWHU�RI�GHEDWH�WR�ZKDW�H[WHQW�DOVR�LQYHVWLJDWLYH�RU�SURVHFXWRULDO�URXWLQHV�

VKRXOG�EH�KDUPRQLVHG��)RU�H[DPSOH��VRFLDO�EDFNJURXQG�GDWD�ZHUH�TXLWH�FRQ�

VLVWHQWO\�FROOHFWHG�IURP�RIIHQGHUV�E\�RQH�DJHQF\�ZKLFK�KDV�UHVSHFWLYH�LWHPV�

LQFOXGHG�LQ�WKH�TXHVWLRQQDLUH�LWV�DJHQWV�XVH�IRU�LQLWLDO�VXVSHFW�LQWHUURJDWLRQV��

ZKLOH� LQ� WKH� ILOHV� NHSW� E\� RWKHU� DJHQFLHV� QR� LQIRUPDWLRQ� DERXW� WKH� VRFLDO�

EDFNJURXQG�RI�RIIHQGHUV�ZDV�FRQWDLQHG�ZKDWVRHYHU��

� 7KH�SKDVHV���DQG���RI�1(&$�FRQVLVW�� LQWHU�DOLD��RI�WDNLQJ�VWRFN�RI�RSHQ�

VRXUFHV� DQG� LQWHUYLHZV�ZLWK� LQIRUPDQWV��'XH� WR� WLPH�FRQVWUDLQWV� LW�ZDV�QRW�

DOZD\V�SRVVLEOH�LQ�WKH�IHDVLELOLW\�SLORW�SKDVH�RI�WKH�SURMHFW�WR�FRQGXFW�H[WHQ�

VLYH�LQWHUYLHZV�DQG�WR�LQWHJUDWH�WKH�GDWD�IURP�WKHVH�LQWR�DQ�RYHUDOO�DQDO\WLFDO�

IUDPHZRUN��

� 7KH�IHDVLELOLW\�WHVWLQJ�SKDVH�RI�WKH�SURMHFW�VKRZHG�WKDW�WKH�DSSOLFDWLRQ�RI�

1(&$� KDV� WR� FRSH�ZLWK�PDQ\� FRQWLQJHQFLHV� RI� WKH� UHDOLW\� RI� WKH� ODZ� HQ�

IRUFHPHQW�ODQGVFDSH��7KLV�LV�WUXH�GHVSLWH�WKH�IDFW�WKDW�WKH�FDVH�VWXG\�FKRVHQ�

IRU� WHVWLQJ� WKH� IHDVLELOLW\�RI� WKH�1HZ�$SSURDFK�� WKH�FLJDUHWWH�EODFN�PDUNHW��
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PDLQO\�IDOOV�LQ�WKH�MXULVGLFWLRQ�RI�&XVWRPV�ZKLFK��DW�OHDVW�LQ�WKHRU\��RSHUDWH�

LQ�D�FURVV�QDWLRQDOO\�PRUH�KDUPRQL]HG�OHJDO�FRQWH[W�WKDQ�DQ\�RWKHU�EUDQFK�RI�

ODZ�HQIRUFHPHQW�LQ�WKH�(XURSHDQ�8QLRQ��7KLV�LV�QRW�D�UHIXWDWLRQ�RI�1(&$��

UDWKHU��DQ�LQGLFDWLRQ�WKDW�PDNLQJ�1(&$�ZRUN��WKH�LQIRUPDWLRQ�PDQDJHPHQW�

RI�ODZ�HQIRUFHPHQW�SUDFWLFH�ZLOO�KDYH�WR�EH�DGDSWHG��
�
6SHFLILFDOO\�� WKH�SLORW�VWXG\�RI� WKH�FLJDUHWWH�EODFN�PDUNHW�SURGXFHG� WKH�IRO�

ORZLQJ�LQVLJKWV�UHOHYDQW�IRU�GHWHUPLQLQJ�WKH�IHDVLELOLW\�RI�1(&$��
�
&URVV�QDWLRQDO�GLIIHUHQFHV�LQ�GDWD�FROOHFWLRQ��

7KHUH�DUH�YDULRXV�QDWLRQDO�GLIIHUHQFHV�LQ�FROOHFWLQJ�DQG�UHFRGLQJ�GDWD�ZKLFK�

DUH�QRW�VHOI�HYLGHQW�DQG�ZKLFK�PD\�EH�KDUPRQLVHG��OLNH��

��� LQGLYLGXDO�RIIHQGHU�FKDUDFWHULVWLFV��ZKLFK�DUH�QRW�URXWLQHO\�JUDVSHG�DQG�

GRFXPHQWHG� LQ� LQYHVWLJDWLRQV� �FURVV�QDWLRQDO� GLIIHUHQFHV� LQ� DYDLODELOLW\�

RI�GDWD���FDQ�QHYHUWKHOHVV�EH�VWRUHG�LQ�D�XQLILHG�ZD\��

��� FURVV�QDWLRQDO� GLIIHUHQFHV� LQ� DVVHVVLQJ� GDPDJH�KDUP�� LQ� WKH� IHDVLELOLW\�

VWXG\�WKLV�FRQFHUQHG�WKH�ILVFDO�GDPDJH�IURP�FLJDUHWWH�VPXJJOLQJ��'DP�

DJH� ILJXUHV� FDQ� EH� KDUPRQLVHG�� IRU� H[DPSOH�� E\� WDNLQJ� DFFRXQW� RI�

ZKHWKHU�WKH�LQWHUFHSWHG�FRQWUDEDQG�ZDV�GHVWLQHG�IRU�DQRWKHU�FRXQWU\���
�

'LIIHUHQW�SRSXODWLRQV��

��� RIIHQGHUV�LQ�WKLV�FULPH�PDUNHW��LQ�PDQ\�FDVHV��GR�QRW�RIWHQ�KDYH�SUHYL�

RXV�FRQYLFWLRQV�ZKLFK�FRPSDUHG�WR�RWKHU�FULPH�PDUNHWV�XQGHUOLQHV� WKH�

QRWLRQ�RI�GLIIHUHQW�µSRSXODWLRQV¶��6XVSHFWV�LQ�WKH�DQDO\VHG�FDVHV�DOVR�GLI�

IHUHG�IURP�DYHUDJH�RIIHQGHUV�RQ�RWKHU�YDULDEOHV�� LQFOXGLQJ�DJH�DQG�RF�

FXSDWLRQ��

��� V\VWHPDWLFDOO\� JUDVSLQJ�RIIHQGHU� VWUXFWXUHV� XQGHUVFRUHV� WKH� QRWLRQ� WKDW�

WKH� µFULPLQDO�JURXS¶� LV�QRW�QHFHVVDULO\� WKH�DSSURSULDWH�XQLW�RI�DQDO\VLV��

HVSHFLDOO\� LQ� WKH� OLJKW� RI� VSHFLDOL]DWLRQ� UDWKHU� WKDQ� GLYHUVLILFDWLRQ� �QR�

JURXS��DQG�RQO\�D�VPDOO�PLQRULW\�RI�WKH�LQGLYLGXDO�VXVSHFWV��ZDV�IRXQG�

WR�KDYH�EHHQ�LQYROYHG�LQ�RWKHU�FULPH�DUHDV�RXWVLGH�FLJDUHWWH�VPXJJOLQJ���

7KLV� OHQGV� VXSSRUW� IRU� WKH� µSRSXODWLRQ� KHWHURJHQHLW\¶� WKHVLV� DFURVV�

FULPH�PDUNHWV��
�
7KH�SUDFWLFH�RI�HOHFWURQLF�ILOH�NHHSLQJ��

��� HOHFWURQLF� GDWD�PDQDJHPHQW� UHTXLUHV� D� VWULFW� GLVFLSOLQH� RI� FRQVLVWHQWO\�

ILOOLQJ�YDULDEOH�ILHOGV��,I�WKLV�GLVFLSOLQH�LV�QRW�PDLQWDLQHG��WKH�GDWDEDVHV�

ZLOO�VRRQ�EHFRPH�SROOXWHG��ZKLFK�VHULRXVO\�UHGXFHV�WKHLU�XVHIXOQHVV��7R�

DFKLHYH� D� UHOLDEOH�GDWDEDVH� WKH�GDWD� HQWU\�PHWKRG�PXVW�EH�JHDUHG� LQ� D�

SURSHU�HUJRQRPLF�ZD\�WR�WKH�GDLO\�XVHU��7KLV�LPSOLHV�LQ�WKH�ILUVW�SODFH�D�

FDUHIXO� DGDSWDWLRQ� RI� WKH� WRROV� IRU� LQVHUWLQJ� GDWD�� HUJRQRPLF� FRQYHQ�

LHQFH�� QR� DPELJXLW\� DERXW� WKH� YDULDEOHV� �QR� IUHHGRP�RI� LQWHUSUHWDWLRQ��
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DQG�WKH�UHTXHVWHG�GDWD�PXVW�EH�XVHIXO�LQ�ODZ�HQIRUFHPHQW�SUDFWLFH��2QH�

FDQ�VD\�WKDW�WKH�GDWD�HQWU\�V\VWHP�PXVW�EH�GULYHQ�E\�µHJRLVWLF¶�PRWLYHV���
�
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7KH�RQH�WLPH�RQO\�GDWD�LQSXW�

����1(&$�KHHGV�WKH�SULQFLSOH�RI�LQVHUWLQJ�GDWD�RQH�WLPH�RQO\��ZKLFK�LV�LQ�

FRUSRUDWHG�LQ�WKH�µELOO�RI�ODGLQJ¶�PHWDSKRU��7KH�HOHFWURQLF�µVNHOHWRQ�ILOH¶�

WUDYHOV�ZLWK� WKH� FDVH� WKRXJK� WKH� FRQVHFXWLYH� SHQDO� SURFHVVLQJ� SKDVHV��

GXULQJ� ZKLFK� QHZ� LQIRUPDWLRQ�� FKDQJHV� RU� LPSURYHPHQWV� PD\� EH� LQ�

VHUWHG�� 7KLV� VDYHV� ODERXU�ZKLOH� UHGXFLQJ� WKH� FKDQFHV� RI�PDNLQJ� GDWD�

HQWU\�PLVWDNHV��
��
7KH� &DVH*ULG� WRRO� LQ� WKLV� IHDVLELOLW\� VWXG\� KDV� GHPRQVWUDWHG� WKDW� LI� WKHVH�

SULQFLSOHV� DUH� QRW� IXOO\� REVHUYHG�� GHILFLHQFLHV� DQG� DPELJXLW\� RFFXU� LQ� WKH�

GDWD�PDQDJHPHQW��WKH�WRRO�ZDV�DSSOLFDEOH�LQ�SULQFLSOH�EXW�VKRZHG�VRPH�LQ�

FRQVLVWHQF\�LQ�LWV�DSSOLFDWLRQ��7KHUHIRUH��LW�LV�UHFRPPHQGHG�WKDW�LWV�IRUPDW�LV�

VWUHQJWKHQHG�ZLWK�D�PRUH�VKDUSO\�KRQHG�GHILQLWLRQ�RI�FDWHJRULVDWLRQV��

� $W�WKLV�SRLQW�LW�PXVW�EH�VWUHVVHG�DJDLQ�WKDW�WKLV�VWXG\�ZDV�D�SLORW�VWXG\�DQG�

DV�VXFK�LWV�SXUSRVH�FRXOG�RQO\�KDYH�EHHQ�WR�WHVW�D�VHW�RI�LQVWUXPHQWV�ZLWK�D�

YLHZ�WR�GHYHORSLQJ�D�PRUH�HODERUDWH�DQG�PRUH�UREXVW�PHWKRGRORJLFDO� WRRO�

NLW� ODWHU��6HHQ� LQ� WKLV� OLJKW�� WKH� IHDVLELOLW\�VWXG\�VXJJHVWV� WKDW�GHVSLWH�PDQ\�

SRLQWV� IRU� LPSURYHPHQW�� DQ� HOHFWURQLF� ILOH� NHHSLQJ� V\VWHP� FDQ� EH� XVHG� WR�

FROOHFW� DQG�SURFHVV� FDVH�VSHFLILF� GDWD� DQG� DW� WKH� VDPH� WLPH�SURGXFH� FURVV�

QDWLRQDOO\� FRPSDUDEOH� DQG� FRPSDWLEOH� GDWD� IRU� VWUDWHJLF� DQDO\VLV�RI� WKH�RU�

JDQLVDWLRQ�RI�FULPH��

�

�
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$V�DUJXHG�LQ�WKLV�UHSRUW��1(&$�LV�DQ�DSSURDFK�WR�WDNH�VWRFN�RI�D�PXOWLIDF�

HWHG� FULPLQDO� FRQGXFW� ±WKH� RUJDQLVDWLRQ� RI� FULPH� IRU� SURILW±� DQG� WR� PRYH�

EH\RQG�WKDW�VWRFN�WDNLQJ�E\�ZLGHQLQJ�WKH�FLUFOH�RI�LQIRUPDWLRQ�IRU�VWUDWHJLF�

DQDO\VLV� WR� DFFRXQW� IRU� WKH� ILQGLQJV� DQG� WR� GHYHORS� JURXQGHG� WKHRULHV��$O�

WKRXJK�GHVLJQLQJ�D�SURSHU� ,7�GDWD� WRRO� LV�HVVHQWLDO� WR�PHHW� WKH�GHPDQGV�RI�

UHOLDELOLW\� DQG�YDOLGLW\��1(&$�VKRXOG� QRW� EH� LGHQWLILHG�ZLWK� RQH�SDUWLFXODU�

WRRO��7KH�GHYHORSPHQW�RI�GDWD�HQWU\�WRROV�LQ�*HUPDQ\��OLNH�($6\��PD\�UHVXOW�

LQ�D�WRRO�ZKLFK�LV�FRPSDWLEOH�ZLWK�WKH�1(&$�SKLORVRSK\��+RZHYHU��1(&$�

FDQ�RQO\�FRPH�RXW�IXOO\�LQ�D�SURSHUO\�GHYHORSHG�,7�DQG�DQDO\WLFDO�HQYLURQ�

PHQW��&RQFHUQLQJ� WKHVH� FRQGLWLRQV� H[LVWLQJ� DQG� HQYLVLRQHG� GLIILFXOWLHV� DQG�

VKRUWFRPLQJV�PXVW�EH�UHFRJQLVHG��

��� ORZ� VWDQGDUG� RI� HOHFWURQLF� HTXLSPHQW� DFURVV� (8�� WKRXJK� PRVW� SROLFH�

IRUFHV�E\�QRZ�DUH�ZHOO�HTXLSSHG�ZLWK�FRPSXWHUV��WKH�GDWD�HQWU\�V\VWHPV�

DQG�DQDO\WLF�VRIWZDUH�UHTXLUHG�E\�1(&$�DUH�IHZ�DQG�IDU�EHWZHHQ��7KLV�

DOVR�DSSOLHV�WR�WKH�3XEOLF�3URVHFXWLRQ�2IILFHV�DQG�WKH�&RXUWV��ZKLFK�DUH�

HVVHQWLDO�LQ�WKH�FKDLQ�RI�FULPLQDO�GDWD�KDQGOLQJ��

��� WKH�VWDQGDUGV�RI�GDWD�PDQDJHPHQW�XVXDOO\�GR�QRW�PHHW�WKH�UHTXLUHPHQWV�

RI�1(&$��0RVW�IRUPV�RI�ODZ�HQIRUFHPHQW�LQIRUPDWLRQ�PDQDJHPHQW�DUH�

VDWLVILHG�ZLWK�KDQGOLQJ�FDVH�E\�FDVH��DQG�VXSSO\LQJ�VRPH�FUXGH�IUHTXHQ�

FLHV�IRU�DQQXDO�UHSRUWV��&DUU\LQJ�RXW�UHJXODU�FRQWUROV�WR�SUHYHQW�GDWDEDVH�

SROOXWLRQ�LV�QRW�FRQVLGHUHG�D�URXWLQH�WDVN��$V�ORQJ�DV�WKH�HYHU\GD\�FRUH�

WDVNV�DUH�IXOILOOHG�OLWWOH�DWWHQWLRQ�LV�SDLG�WR�RWKHU�DVSHFWV�RI�LQIRUPDWLRQ�

PDQDJHPHQW��

��� LQFRPSDWLEOH�GDWD�V\VWHPV�DUH�DOVR�DW�RGGV�ZLWK�1(&$��LQ�PDQ\�MXULV�

GLFWLRQV�WKH�GDWD�V\VWHP�V��RI�WKH�SROLFH�DUH�QRW�DWWXQHG�WR�RQH�DQRWKHU��

OHW� DORQH� WR� WKH� 3XEOLF� 3URVHFXWLRQ� 2IILFH� RU� WKH� &RXUWV�� 7KLV� PDNHV�

FRPSDULVRQV��HYHQ�LI� LW�FRQFHUQV�WKH�VDPH�FRXQWLQJ�XQLWV� OLNH�VXVSHFWV��

GLIILFXOW�LI�QRW�LPSRVVLEOH��

����FXOWXUDO� GLIIHUHQFHV� EHWZHHQ� WKH� GLIIHUHQW� FRPPXQLWLHV� �RUJDQLVDWLRQV��

LQYROYHG�LQ�XVLQJ�GHYHORSLQJ�DQG�VXSSRUWLQJ�VXFK�DQ�LQWHJUDWHG�V\VWHP�

RI� GDWD� FROOHFWLRQ�ZLOO� KDYH� WR� EH� WDNHQ� LQWR� DFFRXQW��+LVWRULFDOO\� DQG�

FXOWXUDOO\�� PDQ\� RUJDQLVDWLRQV� KDYH� RIWHQ� XVHG� VWDQGDORQH� µVWRYHSLSH¶�

V\VWHPV�ZLWK� UHVWULFWLRQV�RQ�ZLGHU� LQWHJUDWLRQ�RI� LQWHOOLJHQFH�GDWD�VWRU�

DJH��7KLV�RIWHQ� UHVXOWV� LQ�GDWD� µVLORV¶��ZKHUH�KXJH�DPRXQWV�RI�GDWD�DUH�

VWRUHG�ZLWKLQ�RUJDQLVDWLRQV��\HW� WKRVH�RUJDQLVDWLRQV�KDYH�IDLOHG� WR� LQWH�

JUDWHG�WKHP�LQWR�ZLGHU�UHVRXUFHV�IRU�D�PRUH�GHWDLOHG�DQDO\VLV�RI�NH\�DU�

HDV��OLNH�WKH�FULPH�IRU�SURILW�SKHQRPHQRQ��
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��� KLVWRULFDO�H[SHULHQFH�ZLWK�IDLOHG�DWWHPSWV�WR�KDUPRQLVH�ODZ�HQIRUFHPHQW�

LQ�(XURSH�LV�QRW�HQFRXUDJLQJ�HLWKHU�DV�1(&$�UHTXLUHV�D�EDVLF�GDWDEDVH�

IRUPDW� KDUPRQLVDWLRQ�� $QG� WKLV� IRUPDW� KDUPRQLVDWLRQ� UHTXLUHV� LWVHOI� D�

KDUPRQLVDWLRQ�RI�GDWD�WR�EH�LQVHUWHG��WKH�FRXQWLQJ�XQLWV�ZLWK�WKHLU�FRP�

PRQO\�GHILQHG�YDULDEOHV���

��
�
6LJQV�IRU�KRSH�

�

7KHVH� FDYHDWV� QRW�ZLWKVWDQGLQJ�� WKHUH� LV� UHDVRQ� WR� EH� RSWLPLVWLF� DERXW� WKH�

LPSOHPHQWDWLRQ�RI�1(&$��

����($6\� FDQ� VHUYH� DV� DQ� H[DPSOH� IRU� DQ� HOHFWURQLF� ILOH� NHHSLQJ� V\VWHP�

ZLWK�DSSDUHQWO\�KLJK�DFFHSWDQFH�E\�SUDFWLWLRQHUV�DQG�ZLGH�DQG�LQFUHDV�

LQJ� LPSOHPHQWDWLRQ� �LQ� *HUPDQ\� GHVSLWH� IHGHUDO�VWDWH� DQG� VWDWH�VWDWH�

DQLPRVLWLHV��DQG��LQWHUHVWLQJO\��QRW�IROORZLQJ�D�FHQWUDO�GHFLVLRQ�EXW�PRUH�

LQ�D�JUDVVURRWV�PRYHPHQW���

����+LVWRULFDOO\��RQH�PLJKW�ZDQW� WR�GUDZ�DQ�DQDORJ\� WR� WKH� LQWURGXFWLRQ�RI�

FRPSXWHUV�LQ�SROLFH�ZRUN��ZKDW�ZDV�D�3&�ZLWK�06�:RUG�IRU�HYHU\�RIIL�

FHU� ��� \HDUV� DJR� LV� D� FRPSXWHU� QHWZRUN� RI� FRPSDWLEOH� HOHFWURQLF� ILOH�

NHHSLQJ�VRIWZDUH�WRGD\��D�XWRSLDQ�YLVLRQ��EXW�RQH�ZLWK�D�JRRG�FKDQFH�RI�

EHFRPLQJ�UHDOLW\�LQ�D�QRW�WRR�GLVWDQW�IXWXUH��

�
�
:KDW�QHHGV�WR�EH�GRQH�PDMRU�FKDOOHQJHV�

�

����LQWURGXFWLRQ�RI�HOHFWURQLF�ILOH�NHHSLQJ�ZKLFK�VWUHWFKHV�IURP�EDVLF�GHWHF�

WLYH�ZRUN�WR�WKH�FRXUWV��WKH�HOHFWURQLF�ILOH�JRHV�DORQJ�ZLWK�DOO�WKH�SURFH�

GXUDO�SKDVHV�OLNH�WKH�ELOO�RI�ODGLQJ�WUDYHOV�ZLWK�WKH�FDUJR��

����LPSURYHPHQW� LQ� GDWD� SURFHVVLQJ� �IURP� XQVWUXFWXUHG� WR� VWUXFWXUHG� GDWD�

IRU� VWDWLVWLFDO� DQDO\VLV�� IURP� XQVWUXFWXUHG� WR� IDFLOLWDWHG� XVH� RI� XQVWUXF�

WXUHG�GDWD�E\�WHFKQLFDO�PHDQV�IRU�PRUH�HIIHFWLYH�TXDOLWDWLYH�DQDO\VLV����

�

�

�

�

�


���
���
���
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�

$QGHUVRQ��$�*���7KH�%XVLQHVV�RI�2UJDQL]HG�&ULPH��$�&RVD�1RVWUD�)DPLO\��

6WDQIRUG��&$��+RRYHU�,QVWLWXWLRQ�3UHVV��������

%HNHQ��7��9DQGHU�DQG�%��'H�5X\YHU��/��&X\YHUV��-��+DQVHQV�DQG�&��%ODFN���

� +HW�PHWHQ�YDQ�GH�NZHWVEDDUKHLG�YDQ�HFRQRPLVFKH�VHFWRUHQ�YRRU�JHRUJD�

QLVHHUGH� FULPLQDOLWHLW�� HHQ� PHWKRGRORJLH�� 267&�� $QWZHUSHQ�� 0DNOX��

�����

%HNHQ��7��9DQGHU��(�8��6DYRQD��/�(��.RUVHOO��0��'HIUX\WLHU��$��'L�1LFROD��

$��+HEHU��$��%XFTXR\H��$��'RUPDHOV��)��&XUWRO��6��)XPDUXOR��6��*LEVRQ��

3��=RIIL��0HDVXULQJ�2UJDQLVHG�&ULPH�LQ�(XURSH��$�IHDVLELOLW\�VWXG\�RI�D�

ULVN�EDVHG� PHWKRGRORJ\� DFURVV� WKH� (XURSHDQ� 8QLRQ�� $QWZHUS�

$SHOGRRUQ��0DNOX�������

%RYHQNHUN��)���³:DQWHG�0DILD�ERVV´�±�(VVD\�RQ�WKH�SHUVRQRORJ\�RI�RUJDQ�

L]HG�FULPH��&ULPH��/DZ�DQG�6RFLDO�&KDQJH��������YRO������QR�������������

%XQGHVNULPLQDODPW��%XQGHVODJHELOG�2UJDQLVLHUWH�.ULPLQDOLWlW�������

:LHVEDGHQ��*(5��%XQGHVNULPLQDODPW�������

'X\QH��3�&��YDQ��0REVWHUV�DUH�KXPDQ� WRR��%HKDYLRXUDO�VFLHQFH�DQG�RUJDQ�

L]HG�FULPH� LQYHVWLJDWLRQ��&ULPH��/DZ�DQG�6RFLDO�&KDQJH��������YRO������

��������

'X\QH��3�&��YDQ��2UJDQL]LQJ�FLJDUHWWH�VPXJJOLQJ�DQG�SROLF\�PDNLQJ��HQGLQJ�

XS�LQ�VPRNH��&ULPH��/DZ�DQG�6RFLDO�FKDQJH��������QR�������������

'X\QH��3�&��YDQ��2&7$�������WKH�XQIXOILOOHG�SURPLVH��7UHQGV�LQ�2UJDQL]HG�

&ULPH��IRUWKFRPLQJ�

'X\QH��3�&��YDQ��5��.RXZHQEHUJ�DQG�*��5RPHLMQ��0LVGDDGRQGHUQHPLQJHQ��

2QGHUQHPHQGH�PLVGDGLJHUV�LQ�1HGHUODQG��$UQKHP��*RXGD�4XLQW�������

'X\QH��3�&��YDQ��0��3KHLMIIHU��+�*��.XLMO��$�7K��YDQ�'LMN��*��%DNNHU��)L�

QDQFLDO�LQYHVWLJDWLRQ�RI�FULPH��$�WRRO�RI�WKH�LQWHJUDO�ODZ�HQIRUFHPHQW�DS�

SURDFK��7KH�+DJXH��.RQLQNOLMNH�9HUPDQGH�������

'X\QH�� 3�&�� YDQ� DQG�0�� YDQ�'LMFN��$OO� LQ� WKH�'XWFK� FRQVWUXFWLRQ� IDPLO\��

FDUWHO�EXLOGLQJ�DQG�RUJDQLVHG�FULPH�� ,Q��/��+ROPHV� �HG����7HUURULVP��RU�

JDQLVHG�FULPH�DQG�FRUUXSWLRQ��QHWZRUNV�DQG� OLQNDJHV��&KHOWHQKDP��(G�

ZDUG�(OJDU�������

'X\QH��3�&��YDQ�DQG�0��YDQ�'LMFN���������$VVHVVLQJ�2UJDQLVHG�&ULPH��7KH�

6DG� 6WDWH� RI� DQ� ,PSRVVLEOH� $UW�� LQ�� )UDQN� %RYHQNHUN�� 0LFKDHO� /HYL�

�HGV���� 7KH�2UJDQL]HG� &ULPH�&RPPXQLW\�� (VVD\V� LQ�+RQRU� RI�$ODQ�$��

%ORFN��1HZ�<RUN��6SULQJHU����������������

(GHU�� *��� ($6\� �� ]XNXQIWVZHLVHQGH� /|VXQJ� ]XU� )DOOEHDUEHLWXQJ�� 3ROL]HL��

9HUNHKU���7HFKQLN����������������������
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(XURSRO�������(XURSHDQ�8QLRQ�RUJDQLVHG�FULPH�UHSRUW��/X[HPERXUJ��2IILFH�

IRU�2IILFLDO�3XEOLFDWLRQV�RI�WKH�(XURSHDQ�&RPPXQLWLHV�������

(XURSRO��2&7$��(8�2UJDQLVHG�&ULPH�7KUHDW�$VVHVVPHQW�������7KH�+DJXH��

(XURSRO�������

)LQFNHQDXHU��-���3UREOHPV�RI�'HILQLWLRQ��:KDW�LV�2UJDQL]HG�&ULPH"��������

7UHQGV�LQ�2UJDQL]HG�&ULPH��������9RO����1R�����SS�����

+RUQVE\��5��DQG�'��+REEV��$�=RQH�RI�$PELJXLW\��7KH�3ROLWLFDO�(FRQRP\�RI�

&LJDUHWWH�%RRWOHJJLQJ��%ULWLVK�-RXUQDO�RI�&ULPLQRORJ\��$GYDQFH�$FFHVV�

SXEOLVKHG�RQOLQH��1RYHPEHU����������GRL���������EMF�D]O�����

/DPSH�� .�� YRQ�� 2UJDQLVHG� &ULPH�� %HJULII� XQG� 7KHRULH� RUJDQLVLHUWHU�

.ULPLQDOLWlW�LQ�GHQ�86$��)UDQNIXUW�0DLQ��/DQJ��������

/DPSH��.��YRQ��$IWHUZRUG��RUJDQLVHG�FULPH�UHVHDUFK�LQ�SHUVSHFWLYH��,Q��3�&��

YDQ�'X\QH��.��YRQ�/DPSH��DQG�1��3DVVDV��HGV����8SSHUZRUOG�DQG�XQGHU�

ZRUOG�LQ�FURVV�ERUGHU�FULPH��1LMPHJHQ��:ROI�/HJDO�3XELVKHUV�������

/DPSH��.��YRQ��0HDVXULQJ�RUJDQLVHG�FULPH��D�FULWLTXH�RI�FXUUHQW�DSSURDFKHV��

,Q�� 3�&�� YDQ� 'X\QH�� 0�� -DJHU� .�� YRQ� /DPSH� DQG� -�/�� 1HZHOO� �HGV����

7KUHDWV�DQG�SKDQWRPV�RI�RUJDQLVHG�FULPH��FRUUXSWLRQ�DQG�WHUURULVP��1L�

MPHJHQ��:ROI�/HJDO�3XEOLVKHUV������D�

/DPSH��.��YRQ��0DNLQJ�WKH�VHFRQG�VWHS�EHIRUH�WKH�ILUVW��$VVHVVLQJ�RUJDQL]HG�

FULPH��7KH�FDVH�RI�*HUPDQ\��&ULPH��/DZ�	�6RFLDO�&KDQJH������E��1R��

����SS����������

/DPSH��.��YRQ��([SODLQLQJ� WKH� HPHUJHQFH�RI� WKH� FLJDUHWWH�EODFN�PDUNHW� LQ�

*HUPDQ\�� ,Q�� 3�&�� YDQ�'X\QH�� .�� YRQ� /DPSH��0�� YDQ�'LMFN� DQG� -�/��

1HZHOO��HGV����7KH�RUJDQL]HG�FULPH�HFRQRP\��0DQDJLQJ�FULPH�PDUNHWV�

LQ�(XURSH��1LMPHJHQ��:ROI�/HJDO�3XEOLVKHUV�������

/DPSH��.��YRQ��0��YDQ�'LMFN��5��+RUQVE\��$��0DUNLQD��.��9HUSRHVW�� µ2U�

JDQLVHG�&ULPH� LV����� )LQGLQJV� IURP� D� FURVV�QDWLRQDO� UHYLHZ� RI� OLWHUDWXUH��

,Q��3�&��YDQ�'X\QH��$��0DOMHYLF��0��YDQ�'LMFN��.��YRQ�/DPSH��-�/��1HZ�

HOO� �HGV����7KH�2UJDQLVDWLRQ�RI�&ULPH� IRU�3URILW��1LMPHJHQ��:ROI�/HJDO�

3XEOLVKHUV��������������

/HYL��0LFKDHO��2UJDQLVLQJ�3ODVWLF�)UDXG��(QWHUSULVH�&ULPLQDOV�DQG�WKH�6LGH�

6WHSSLQJ� RI� )UDXG� 3UHYHQWLRQ��7KH� +RZDUG� -RXUQDO�� ������� ������ ����

����

6PLWK��'�&���,OOLFLW�(QWHUSULVH��$Q�RUJDQL]HG�FULPH�SDUDGLJP�IRU�WKH�QLQHWLHV��

,Q��5�-��.HOO\��.�/��&KLQ�XQG�5��6FKDW]EHUJ��HGV����+DQGERRN�RI�RUJDQ�

L]HG�FULPH�LQ�WKH�8QLWHG�6WDWHV��:HVWSRUW��&RQQHFWLFXW�/RQGRQ�������

7KRPSVRQ��*�)���%HWZHHQ�KLHUDUFKLHV�DQG�PDUNHWV�� WKH� ORJLF�DQG� OLPLWV�RI�

QHWZRUN�IRUPV�RI�RUJDQL]DWLRQ��2[IRUG�8QLYHUVLW\�3UHVV�������

:HHQLQN�� $�� 6�� +XLVPDQ� DQG� )�-�� YDQ� GHU� /DDQ�� ./3'�'15� 1RRUG�� HQ�

2RVW�1HGHUODQG��$IGHOLQJ�2RVW�(XURSD�,QIRUPDWLH��&ULPH�ZLWKRXW� IURQ�
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WLHUV�� FULPH� SDWWHUQ� DQDO\VLV� (DVWHUQ� (XURSH� ����������� �QG� HGLWLRQ��

'ULHEHUJHQ��.RUSV�/DQGHOLMNH�3ROLWLHGLHQVWHQ�������

�


