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5HVHDUFK�VKRZV�WKDW�ORRNLQJ�DW�WKH�FRORU�JUHHQ�FDQ�VWLPXODWHV�FUHDWLYLW\ 

:KDW�7R�([SHFW 
,Q�WKH�'HFHPEHU������(GLWLRQ�ZH�DUH�DZDUGLQJ���FLWHV�WKH�WLWOH�³&DQDGD¶V�
*UHHQHVW� &LW\� ����´�� 7KH�WRS�FLW\� LQ�HDFK�FLW\�VL]H�FDWHJRU\�ZLOO�UHFHLYH�
WKH�DZDUG��$IWHU���\HDUV�RI�VWXG\LQJ�&DQDGLDQ�FLWLHV�DQG�FROOHFWLQJ�WKRX�
VDQGV�RI� GDWD�SRLQWV��ZH�FDQ�VD\�ZLWK� FRQILGHQFH� WKDW� WKLV� VWXG\� LV� QRZ�
FRPSUHKHQVLYH�HQRXJK�WR�PHDVXUH�FLW\�HFRORJLFDO�IRRWSULQWV�� 

7KH� VFRULQJ� SURFHVV� LV� IXOO\� DXWRPDWHG� LQFOXGLQJ� WKH� JHQHUDWLRQ� RI� FLW\�
GDWD�VSUHDGVKHHWV�DQG�JUDSKV��$OO�RXU�GDWD�DQG�UHVXOWV�DUH�UHOHDVHG�WR�WKH�
SXEOLF�GRPDLQ��:H�HQFRXUDJH�RWKHUV�WR�XVH�LW�LQ�WKHLU�UHVHDUFK�� 

7KH� GDWD� XVHG�PHDVXUHV� WKH� DQWKURSRJHQLF� LPSDFW� RI� RYHU� ���� RI� WKH�
&DQDGLDQ� SRSXODWLRQ�� 7KH� LQGH[� LV� IRFXVHG� RQ� PHDVXULQJ� LPSDFWV� IURP�
1DWXUHV�SHUVSHFWLYH��7KLV�LV�DFFRPSOLVKHG�E\�XVLQJ�LQGLFDWRUV�WKDW�PHDV�
XUH� JUHHQVSDFHV�� ZHDWKHU�� VHDVRQV�� FOLPDWH� DQG� KXPDQ� DFWLYLW\�� 7KHUH�
DUH�DOVR�,QGLFDWRUV�IRU�SRSXODWLRQ�SUHVVXUHV��KRXVLQJ��ZDWHU�FRQVXPSWLRQ��
ZDVWH��ODQG�XVH�DQG�FLW\�HIILFLHQFLHV� 

,Q�HDFK�HGLWLRQ�ZH�LWHUDWLYHO\�DGYDQFH�WKH�VFLHQFH�DQG�ZLGHQ�WKH�VFRSH�RI�
WKH� GDWD�� 2YHU� WLPH� WKLV� DSSURDFK� VKRXOG� EH� DEOH� WR� RXWSDFH� DQ\� RWKHU�
PHWKRG�RI�VWXG\LQJ�DQWKURSRJHQLF�HIIHFWV� 

%LR�&DSDFLW\�9�(GLWLRQ �'HF����� 



5RDGPDS 
&XUUHQWO\�WKLV�VWXG\�DORQJ�ZLWK�WKH�*UHHQ6FRUH�&LW\�,QGH[�DUH�LQ�WKH�%LR�
&DSDFLW\�SKDVH���7KH�UDWLQJ�V\VWHP�WKDW�UXQV�WKH�LQGH[�KDV�WKH�FDSDFLW\�
WR�SURFHVV�HYHU\�FLW\�RQ�WKH�SODQHW��2XU�ZHEVLWH�DQG�2SHUDWLRQDO�6XSSRUW�
6\VWHPV� �266�� UHTXLUH� JUHDWHU� ILQDQFLDO� LQYHVWPHQW� EHIRUH�ZH�FDQ� DGG�
PRUH�FLWHV�RU�H[SDQG�WKH�LQGH[�LQWR�RWKHU�FRXQWULHV� 

%LR� &DSDFLW\� (GLWLRQV�DUH� IRFXVHG�RQ�FROOHFWLQJ�GDWD�DQG�GHYHORS�
LQJ�LQGLFDWRUV�WKDW�DFKLHYH�WKH�REMHFWLYHV�OLVWHG�LQ�WKH�GLDJUDP�DERYH�� 

1HZ� LQGLFDWRUV�DUH�LQWURGXFHG�DIWHU�����RI�WKH�GDWD�LV�FROOHFWHG��,QGLFD�
WRUV�DUH�JLYHQ�D�VWDUWLQJ�IRUPXOD�ZKLFK�LV�LQFUHPHQWDOO\�UHILQHG�RYHU�PXOWL�
SOH�HGLWLRQV��7KLV�DOORZV� WLPH� IRU� ILHOG�ZRUN��GDWD�FROOHFWLRQ��VWXGLHV�DQG�
FLW\�IHHGEDFN�IRU�WKH�UHILQHPHQW�SURFHVV�� 

1DWXUDO� )RRWSULQW�� 7KH� IRFXV� LV� QRZ�RQ� LGHQWLI\LQJ�DQG�PHDVXULQJ�
DJULFXOWXUDO�ODQGV��XUEDQ�IDUPLQJ�RSHUDWLRQV�DQG�JUHHQ�URRI�DUHDV��,QGLFD�
WRUV�WKDW�FDOFXODWH�ELR�FDSDFLW\�DUH�DOVR�EHLQJ�VFRSHG� 

&LW\� )RRWSULQW�� 7KH� IRFXV� LV� RQ� VWXG\LQJ� SDUNLQJ� ORWV� DQG� RWKHU�
FDWFK�EDVLQV�WKDW�FROOHFW�DQG�FKDQQHO�IORRG�ZDWHUV�GXULQJ�H[WUHPH�ZHDWK�
HU�HYHQWV� 

'DWD�'ULYHQ� 
7KLV�VWXG\�XVHV�GDWD�WKDW�FDQ�EH�
UHDOLVWLFDOO\�FROOHFWHG��6XUSULVLQJ�
O\� WKLV� KDV� HQKDQFHG� UHVHDUFK�
EHFDXVH� LW� IRUFHV� XV� WR� ORRN� DW�
WKH�GDWD�PRUH�FUHDWLYHO\� 

([DPSOH� 

7KH�WUDGLWLRQDO�ZD\�RI�FDOFXODWLQJ�
SRSXODWLRQ�GHQVLW\�LV�FRQGLWLRQDO� 

�3RS����$UHD� 

,W� LV� LQDFFXUDWH� EHFDXVH� ZH� GR�
QRW�EXLOG�KRPHV� LQ�SDUNV�� ODNHV��
ULYHUV��$�EHWWHU�IRUPXOD�LV 

�3RS����$UHD�-�*UHHQVSDFHV� 

0DQ\� VWDWLVWLFV� FRPPRQO\� XVHG�
KDYH�DVVXPSWLYH�FRQGLWLRQV� 

 

7KH�JRDO�LV�WR�LQFUHPHQWDOO\�VWXG\�DQG�PHDVXUH�WKH�DQWKURSRJHQLF�LPSDFW�RI�FLWLHV� 



3DUWQHUVKLSV 
,&/(,�&DQDGD��ZH�DUH�
EXLOGLQJ�D�ZRUNLQJ�UHOD�
WLRQVKLS�IRU�WKH�*+*�
HPLVVLRQV�LQGLFDWRU� 

67$5�&RPPXQLWLHV��ZH�
DUH�EXLOGLQJ�D�ZRUNLQJ�
UHODWLRQVKLS�IRU�WKH�SXU�
SRVH�RI�VFRULQJ�FLWLHV�LQ�
WKH�86$� 

)&0��ZH�DUH�H[SORULQJ�
VWXG\�IXQGLQJ�DQG�)&0�
UHSUHVHQWDWLRQ�RQ�RXU�
,QGH[�6WHHULQJ�&RPPLW�
WHH� 

*OREDO�)RRWSULQW�1HWZRUN��
:H�DUH�EXLOGLQJ�D�SDUW�
QHUVKLS�IRU�FROODERUDWLYH�
H[SHUWLVH�DQG�GDWD�VKDU�
LQJ� 

::)�&DQDGD��ZH�DUH�
H[SORULQJ�DUHDV�RI�H[SHU�
WLVH�RYHUODS� 

%20$�&DQDGD��:H�DUH�
VWXG\LQJ�WKH�%20$�%(67�
FHUWLILFDWLRQ�SURJUDP� 

0LQLVWU\�RI�(QYLURQPHQW��
	�&OLPDWH�&KDQJH��ZH�
DUH�H[SORULQJ�IXQGLQJ��
GDWD�VKDULQJ��DQG�VFLHQ�
WLILF�H[SHUWLVH� 

&LWLHV�6WXGLHG��ZH�UHJX�
ODUO\�FRPPXQLFDWH�ZLWK�
PXOWLSOH�GHSDUWPHQWV�IRU�
IHHGEDFN��GDWD�VKDULQJ��
GLUHFWLRQ�DQG�H[SHUWLVH� 

([DPSOH�IURP�D�GRZQORDGDEOH�6SUHDGVKHHWV 

'DWD�5HTXHVWV 
$OO�GDWD�SRLQWV�DUH�SHULRGLFDO�DQG�WKH�PDMRULW\�RI�WKHP�DUH�XSGDWH�DQQXDOO\��$Q\�
UHSRUW� FRQWDLQLQJ� WKH�GDWD� SRLQWV� FDQ�EH� FROOHFWHG��:H�DFFHSW� RIILFLDO�ZHEVLWH�
OLQNV��3')�ILOHV��HPDLOV�DQG�YLUWXDOO\�DQ\�GDWD�IRUPDW� 

· ,QIUHTXHQW�'DWD�&KDQJHV�6RPH�LQGLFDWRU�GDWD�GRHV�QRW�FKDQJH�

RIWHQ�IRU�H[DPSOH�FLW\�VL]H��QHZ�JUHHQVSDFHV��ZLOGHUQHVV�UHVHUYHV��
HWF�� 

· 2XW-RI-'DWH�'DWD�LV�KLJKOLJKWHG�LQ�WKH�VSUHDGVKHHWV�DQG�FDQ�EH�
GRZQORDGHG�IURP�HDFK�FLW\¶V�ZHESDJH��$OO�RXW-RI-GDWH�GDWD�KDV�D�
VPDOO�QHJDWLYH�LPSDFW�WKDW�LV�UHIOHFWHG�LQ�WKH�'DWD�)UHVKQHVV�,QGLFDWRU��
7KLV�VKRXOG�HQFRXUDJHG�FLWHV�WR�VHQG�XV�XSGDWHV�SURDFWLYHO\� 

· 0LVVLQJ�'DWD�3RLQWV�$Q\�PLVVLQJ�GDWD�SRLQWV�DUH�)/225�VFRUHG�
ZKLFK�PHDQV�WKH\�DUH�JLYHQ�D�VFRUH�RI�]HUR�� 

· ,QGLFDWRU�&HLOLQJV�6RPH�FLWLHV�KDYH�GDWD�SRLQWV�WKDW�GZDUI�DOO�RWKHU�

FLWLHV��,Q�WKHVH�FDVHV�WKH�GDWD�SRLQW�PD[LPXP�LV�DZDUGHG�WR�WKH�QH[W�
KLJKHVW�DQG�WKH�FLW\¶V�GDWD�SRLQW�LV�FHLOLQJHG� 

,Q������ZH�ZLOO�EH�VWXG\LQJ�SHULRGLF�GDWD�ZLWK�WKH�LQWHQW�RI�XQGHUVWDQGLQJ�FLW\�
UHSRUWLQJ�F\FOHV�VR�GDWD�UHTXHVW�FDQ�EH�V\QFKURQL]HG�WR�GDWD�DYDLODELOLW\� 

 



&RQWDFW�8V 
(PDLO�XV�\RXU� 

FRPPHQWV�RU�TXHVWLRQV 

*UHHQ6FRUH�&DQDGD�/WG 

,QGH[1HZV#*UHHQ6FRUH�FD 

9LVLW�RXU�ZHEVLWH�
*UHHQ6FRUH�FD 

'DWD�)UHVKQHVV 
7KH�RQO\�IDLU�ZD\�WR�GHFLGH�ZKDW�LV�RXW�RI�GDWH�LV�WKURXJK�FRQVHQVXV�E\�WKH�PD�
MRULW\� RI� FLWLHV� EHLQJ� VWXGLHG�� 7KLV� WDNHV� LQWR� DFFRXQW� WKH� OHDG� WLPH� QHHGHG� WR�
FRPSLOH�PRVW�VWDWLVWLFV��)RUWXQDWHO\� LW� FDQ�EH�GRQH�PDWKHPDWLFDOO\�ZLWKRXW� WKH�
QHHG� WR� FRQWDFW� DQ\RQH��7KH�FDOFXODWLRQ� LV� GRQH�VHSDUDWHO\� IRU� HDFK� FLW\� VL]H�
EHFDXVH�VPDOOHU�FLWLHV�KDYH�IHZHU�KXPDQ�UHVRXUFHV�DQG�WKXV�QHHG�ORQJHU�OHDG�
WLPHV�� 

7KH�)RUPXOD 

�� $YHUDJH�WKH�GDWH�\HDU�RI�WKH�QHZHVW�����RI�GDWD�SRLQWV�SHU�LQGLFDWRU 

�� ,I��$YJ�<HDU��-��&LW\�'DWD�3RLQW�<HDU��!�����WKH�GDWD�SRLQW�LV�RXW�RI�GDWH 

�� &RXQW�RXW�RI�GDWH�GDWD�SRLQWV�IRU�HDFK�FLW\�DQG�GLYLGH�E\��� 

�� /RZHU�LV�EHWWHU 

'DWD�)UHVKQHVV�ZDV�DGGHG�DV�DQ�LQFHQWLYH�IRU�FLWLHV�WR�VHQG�XV�XS�WR�GDWH�GDWD��
7KLV� ,QGH[� LV� FRPSULVHG� RI� PDQ\� FRPSDUDWLYH� LQGLFDWRUV� ZKLFK� PHDQV� VFRUH�
UHVXOWV�EHFRPH�PRUH�DFFXUDWH�ZKHQ�SDUWLFLSDWLRQ�UDWHV�DUH�KLJKHU� 

 
*UHHQ6FRUH�&DQDGD�/WG��LV�D�IHGHUDOO\�UHJLVWHUHG�QRW�IRU�SURILW�RUJDQL]DWLRQ 


