
,QWURGXFWLRQ,QWURGXFWLRQ
�7KH�WREDFFR�LQGXVWU\�KDV�VZLWFKHG�
PDUNHWLQJ�VWUDWHJLHV�WR�WKH�SRLQW�RI�
SXUFKDVH��323��RI�VWRUHV�DV�SROLFLHV�
KDYH�EDQQHG�RWKHU�DGYHUWLVLQJ�DUHQDV��

�3ULRU ,PSDFWHHQ VWXGLHV�VKRZ�WKDW�VHOI�
VHUYLFH�SODFHPHQW�RI�FLJDUHWWH�SDFNV�
KDYH�GHFUHDVHG�VLJQLILFDQWO\��VWRUH�
LQWHULRU�WREDFFR�DGYHUWLVLQJ�KDV�
LQFUHDVHG�VLJQLILFDQWO\��DQG�WKH�OHYHO�RI�
VWRUH�WREDFFR�SURPRWLRQV�KDV�UHPDLQHG�
FRQVWDQW�EHWZHHQ������DQG�������5XHO
HW�DO������� ,PSDFWHHQ ZRUNLQJ�SDSHU��

�3ULRU�UHVHDUFK�DOVR�VKRZV�WKDW�VHOI�
VHUYLFH�SODFHPHQW�LQFUHDVHV�WKH�
SUHYDOHQFH�RI�\RXWK�VPRNLQJ�DQG�
LQFUHDVLQJ�SULFHV�GHFUHDVH�WKH�
SUHYDOHQFH�RI�\RXWK�VPRNLQJ��6ODWHU�HW�
DO��������ZRUNLQJ�SDSHU��

�7KLV�SDSHU�WHVWV�ZKHWKHU�WKH�UHWDLO�
HQYLURQPHQW�DQG�RU�FRPPXQLW\�
FKDUDFWHULVWLFV�LPSDFW�RWKHU�WREDFFR�
UHODWHG�YDULDEOHV��\RXWKV· SHUFHSWLRQV�RI�
HDVH�RI�JHWWLQJ�FLJDUHWWHV��ZKHUH�WKH\�
EX\�FLJDUHWWHV��DQG�ZKHWKHU�WKH\�RZQ�
WREDFFR ORJR·G LWHPV�

7DEOH����7DEOH����'HVFULSWLYHV'HVFULSWLYHV

&RPPXQLW\�&KDUDFWHULVWLFV�$IIHFWLQJ�<RXWK&RPPXQLW\�&KDUDFWHULVWLFV�$IIHFWLQJ�<RXWK··V�V�
3HUFHSWLRQV�RI�WKH�(DVH�RI�%X\LQJ�&LJDUHWWHV3HUFHSWLRQV�RI�WKH�(DVH�RI�%X\LQJ�&LJDUHWWHV

'DWD'DWD
'DWD�DUH�IURP�WKUHH�PDLQ�VRXUFHV��WKH ,PSDF7HHQ 3URMHFW�FRQGXFWHG�E\�WKH�
8QLYHUVLW\�RI�,OOLQRLV�DW�&KLFDJR·V�+HDOWK�5HVHDUFK�DQG�3ROLF\�&HQWHUV�DQG�
IXQGHG�E\�WKH�5REHUW�:RRG�-RKQVRQ�)RXQGDWLRQ��WKH�0RQLWRULQJ�WKH )XWXUH�
�07)��VWXG\�FRQGXFWHG�E\�WKH�8QLYHUVLW\�RI�0LFKLJDQ·V�,QVWLWXWH�IRU�6RFLDO�
5HVHDUFK��,65��DQG�IXQGHG�E\�WKH�1DWLRQDO�,QVWLWXWH�RQ�'UXJ�$EXVH��DQG������
FHQVXV�GDWD�

� 07)�'DWD� 1DWLRQDO�VDPSOH�RI��WK ��WK DQG���WK JUDGH�SXEOLF�VFKRROV�IURP������
WR�������,Q�RUGHU�WR�HQVXUH�FRQILGHQWLDOLW\�LVVXHV�IRU�WKRVH�\RXWK�LQWHUYLHZHG��
WKH�07)�VWXGHQW�OHYHO�GDWD�SURYLGHG�WR ,PSDFWHHQ KDYH�EHHQ�DJJUHJDWHG�WR�
WKH�VFKRRO�OHYHO���7KHVH�GDWD�LQFOXGH�VXEVWDQFH�XVH�EHKDYLRU�GDWD�DVNHG�LQ�
WKH�07)�FRUH�VXUYH\V��07)�GDWD�KDYH�EHHQ�DJJUHJDWHG�LQ�VXFK�D�ZD\�DV�WR�
PDNH�FUHDWLQJ�PXOWLSOH�YDULDEOHV�UHODWLYHO\�HDV\���

� 07)�FRQVWUXFWV� �DJJUHJDWHG�WR�VFKRRO�OHYHO�
² ���GD\�VPRNLQJ�SUHYDOHQFH
² ���GD\�DYHUDJH�FRQVXPSWLRQ�SHU�VPRNHU�
² 2ZQ�WREDFFR ORJR·G LWHP��
² %X\�FLJDUHWWHV�LQ�ODVW����GD\V�IURP�VWRUH�
² (DV\�WR�JHW�&LJDUHWWHV

� ,PSDFWHHQ 'DWD� FRPPXQLWLHV�VXUURXQGLQJ�WKH�07)�SXEOLF�VFKRROV���
&RPPXQLWLHV�ZHUH�GHILQHG�DV�WKH�DUHD� WKDW�FDSWXUHV�DW�OHDVW�����RI�WKH�
VWXGHQWV�DWWHQGLQJ�WKH�VFKRRO��,QFOXGH�XS�WR����UDQGRPO\�VDPSOHG VWRUHV�WKDW�
VHOO�WREDFFR�RU�DOFRKRO�

,PSDFWHHQ FRQVWUXFWV� �DJJUHJDWHG�WR�FRPPXQLW\�IURP�ZKLFK�VFKRRO�GUDZV�LWV�VWXGHQWV�

� $GYHUWLVLQJ� �VFDOH�YDULDEOH�LQFOXGHV�LQWHULRU��ORZ�LQWHULRU��H[WHULRU��SURSHUW\�DGV�DQG�
IXQFWLRQDO�REMHFWV�LQ�VWRUHV����

� 3ODFHPHQW�RI�FLJDUHWWH�SDFNV� FDQ�EH�LQWHUSUHWHG�DV�WKH�SHUFHQW�RI�VWRUHV�LQ�WKH�
FRPPXQLW\�ZLWK�VHOI�DVVLVWHG�FLJDUHWWH�SDFNV�

� 3URPRWLRQV� FDQ�EH�LQWHUSUHWHG�DV�WKH�SHUFHQW�RI�VWRUHV�LQ�WKH�FRPPXQLW\�ZLWK�
WREDFFR�SURPRWLRQV�

� 3ULFH��FDQ�EH�LQWHUSUHWHG�DV�WKH�DYHUDJH�SULFH�IRU�D�SDFN�RI�SUHPLXP�EUDQG�
FLJDUHWWHV�LQ�WKH�FRPPXQLW\�

&RPPXQLW\�'DWD�DQG�&RQVWUXFWV� &HQVXV������GDWD�ZHUH�PDSSHG�WR�WKH�
FRPPXQLWLHV�DW�WKH�EORFN�OHYHO�DQG�DJJUHJDWHG�XS�WR�WKH�FRPPXQLW\�OHYHO���

� 5DFH�HWKQLFLW\� 3HUFHQW�RI�WKH�FRPPXQLW\�WKDW�LV�EODFN��$VLDQ��DQG�RI�+LVSDQLF
RULJLQ����:KLWH�SRSXODWLRQ�LV�QRW�LQFOXGHG�EHFDXVH�WKH�PDMRULW\�RI�DOO�FRPPXQLWLHV�
DUH�ZKLWH�DQG�LW�LV�KLJKO\�FROOLQHDU�ZLWK�WKH�SHUFHQW�EODFN�YDULDEOH��

� 0HGLDQ�+RXVHKROG�,QFRPH�

� 5HJLRQ� )RXU�FHQVXV�UHJLRQV�:HVW��0LGZHVW��1RUWKHDVW�DQG�6RXWK

� 3RSXODWLRQ�GHQVLW\� 7KLV�FRPHV�IURP�WKH�QDWLRQDO�FHQWHU�IRU�HGXFDWLRQDO�VWDWLVWLFV�
DQG�UHIHUV�WR�WKH�VFKRRO�QHLJKERUKRRG���,W�KDV�IRXU�FDWHJRULHV��XUEDQ��VXEXUEDQ��
WRZQ�DQG�UXUDO��

5HVXOWV5HVXOWV

0HWKRGV0HWKRGV
�2/6�UHJUHVVLRQ��1 ������7LPH�LV�LQFOXGHG�DV�GXPPLHV�IRU�\HDUV���DQG����

07)�2XWFRPH�9DULDEOHV�� �Q ��� �Q ���� �Q ����

9DULDEOH <HDU��� <HDU��� <HDU��

3UHYDOHQFH ������� ������� �����
$YHUDJH�&RQVXPSWLRQ ����� ����� �����


�UHIHUHQFH�FDWHJRU\

0HDQ�3URSRUWLRQ

3ULRU�WR�DGGLQJ�LQ�FRPPXQLW\�FRQWUROV��DV�WKH�SURSRUWLRQ�RI�
VWRUHV�ZLWK�VHOI�VHUYLFH�SODFHPHQW�LQ�D�FRPPXQLW\�LQFUHDVHV��WKH
SURSRUWLRQ�RI�\RXWK�ZKR�SHUFHLYH�REWDLQLQJ�FLJDUHWWHV�DV�HDV\�
LQFUHDVHV�E\������

8QLYHUVLW\�RI�,OOLQRLV��+HDOWK�5HVHDUFK�DQG�3ROLF\�&HQWHUV
(ULQ�5XHO��3K'�� 'HERUDK�+DUSHU��%$�� 6DQG\�6ODWHU��06�� )UDQN�&KDORXSND��3K'

,PSDF7HHQ LV�SDUW�RI�%ULGJLQJ�WKH�*DS��5HVHDUFK�,QIRUPLQJ�3UDFWLFH

IRU�+HDOWK\�<RXWK�%HKDYLRU��VXSSRUWHG�E\�WKH�5REHUW�:RRG�-RKQVRQ

)RXQGDWLRQ�DQG�DGPLQLVWHUHG�E\�WKH�8QLYHUVLW\�RI�,OOLQRLV�DW�&KLFDJR

07)�9DULDEOHV��
2ZQ�7REDFFR /RJR
G ,WHP ����� ����� �����
3UHYDOHQFH�RI
%X\LQJ�)URP�6WRUH ����� ����� �����
3HUFHSWLRQ�RI�(DVH�LQ
2EWDLQLQJ�&LJDUHWWHV ����� ����� �����
$YHUDJH���RI�&LJDUHWWHV
3XUFKDVHG�)URP�6WRUH ����� ����� �����

5HWDLO�(QYLURQPHQW�9DULDEOHV��
$Q\�6HOI�6HUYLFH�3ODFHPHQW ����� ����� �����
7REDFFR�3URPRWLRQ ����� ����� �����
3UHPLXP�%UDQG�3ULFH ����� ����� �����
6WRUH�7REDFFR�$GYHUWLVLQJ ������ ������ �����

&RPPXQLW\�(QYLURQPHQW�9DULDEOHV��
:HVW ����� ����� �����
0LGZHVW ����� ����� �����
6RXWK
 ���� ����� �����
1RUWKHDVW ����� ����� �����
8UEDQ ����� ����� �����
6XEXUEDQ ����� ����� �����
7RZQ
 ����� ����� �����
5XUDO
 ����� ����� �����
%ODFN ����� ����� �����
+LVSDQLF ����� ����� �����
$VLDQ ����� ����� �����
�WK�*UDGH
 ����� ����� �����
��WK�*UDGH ����� ����� �����

7DEOH����3URSRUWLRQ�RI�$GROHVFHQWV�ZKR�3HUFHLYH�7DEOH����3URSRUWLRQ�RI�$GROHVFHQWV�ZKR�3HUFHLYH�
2EWDLQLQJ�&LJDUHWWHV�LV�(DV\2EWDLQLQJ�&LJDUHWWHV�LV�(DV\
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0RGHO���5HVXOWV

2YHU�WLPH��WKH�SURSRUWLRQ�RI�NLGV�ZKR�SHUFHLYH�REWDLQLQJ�
FLJDUHWWHV�DV�HDV\�GHFOLQHV�

<RXWK�OLYLQJ�LQ�FRPPXQLWLHV�ZLWK�KLJKHU�SURSRUWLRQV�RI�EODFNV��
$VLDQV�RU�+LVSDQLFV�DUH�OHVV�OLNHO\�WR�SHUFHLYH�REWDLQLQJ�
FLJDUHWWHV�DV�HDV\�

��WK�JUDGHUV�DUH�VLJQLILFDQWO\�PRUH�OLNHO\�WKDQ��WK�JUDGHUV�WR�
SHUFHLYH�REWDLQLQJ�FLJDUHWWHV�DV�HDV\�

0RGHO���5HVXOWV

aEHWDV��VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�
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� ��WK�JUDGHUV�DSSHDU�WR�EH�D�SUREOHPDWLF�SRSXODWLRQ���7KH\�DUH�PRUH�OLNHO\�WR�
SHUFHLYH�JHWWLQJ�FLJDUHWWHV�DV�HDV\�DQG�DUH�PRUH�OLNHO\�WR�EX\�FLJDUHWWHV�
WKHPVHOYHV�IURP�D�VWRUH�ZLWK�JUHDWHU�IUHTXHQF\��WKRXJK�WKH\�DUH�OHVV�OLNHO\�WR�RZQ�
WREDFFR ORJR·G LWHPV���7HQWK�JUDGHUV�DOVR�KDYH�D�KLJKHU�SUHYDOHQFH�RI�VPRNLQJ�
DQG�WHQG�WR�FRQVXPH�PRUH�FLJDUHWWHV�RQ�DYHUDJH�

� 7REDFFR�VWUDWHJ\�DSSHDUV�WR�EH�PRUH�HIIHFWLYH�LQ�WHUPV�RI�EUDQG�LGHQWLILFDWLRQ��
7KH�OHYHO�RI�VWRUH�DGYHUWLVLQJ��SURPRWLRQV�DQG�VHOI�VHUYLFH�SODFHPHQW�RI�FLJDUHWWHV�
�3DFN�SODFHPHQWV�VHUYHV�DV�RZQ�DGYHUWLVLQJ�PHWKRG��VLJQLILFDQWO\ LQIOXHQFH�WKH�
RZQLQJ�RI�WREDFFR ORJR·G LWHPV���7KHVH�VDPH�VWRUH�PHDVXUHV�KDYH�PXFK�OHVV�
LQIOXHQFH�RQ�\RXWK�VPRNLQJ�

� 7KHUH�LV�FRQVLGHUDEOH�YDULDQFH�DPRQJ�FRPPXQLWLHV���&LJDUHWWHV�DUH�SHUFHLYHG�DV�
KDUGHU�WR�REWDLQ�LQ�EODFN��$VLDQ�DQG�+LVSDQLF�FRPPXQLWLHV���<RXWK�LQ�WKH�:HVW�DUH�
OHVV�OLNHO\�WR�EX\�FLJDUHWWHV�LQ�VWRUHV�RU�RZQ�WREDFFR ORJR·G LWHPV�DQG�KDYH�ORZHU�
SUHYDOHQFH�RI�VPRNLQJ����

� 7REDFFR�VWUDWHJ\�LV�PRUH�OLNH�WR�LPSDFW�D�VFKRRO·V�VPRNLQJ�SUHYDOHQFH�WKDQ�WKH�
QXPEHU�RI�FLJDUHWWHV�VPRNHG��PHDQLQJ�WKDW�WKH�WREDFFR�LQGXVWU\·V�323�VWUDWHJ\�
KDV�DQ�LPSDFW�RQ�\RXWK�ZKR�DUH�H[SHULPHQWHUV�RU�WKH�VXVFHSWLEOH�QRQ�VPRNHUV��

'LVFXVVLRQ'LVFXVVLRQ
� 'DWD�DUH�DJJUHJDWHG�WR�WKH�VFKRRO�OHYHO�DV�RSSRVHG�
WR�WKH�LQGLYLGXDO�OHYHO

� (QGRJHQHLW\ EHWZHHQ�RZQLQJ�WREDFFR�ORJR�LWHPV��
ZKHUH�FLJDUHWWHV�DUH�REWDLQHG�HDVH�RI�REWDLQLQJ�
FLJDUHWWHV��DQG�VPRNLQJ�EHKDYLRU�QRW�DFFRXQWHG�IRU�
LQ�WKHVH�PRGHOV³GXH�WR�DJJUHJDWHG�QDWXUH�RI�WKH�
GDWD��LW�LV�LPSRVVLEOH�WR�DFFRXQW�IRU�WKLV��

/LPLWDWLRQV/LPLWDWLRQV

� +DYH�QRW�WUXO\�LQFOXGHG�LQWHUYHQLQJ�YDULDEOHV�DV�
PRGHUDWRUV���:LOO�UXQ�VLPXOWDQHRXV�HTXDWLRQ�PRGHOV�WR�
FDSWXUH�PRGHUDWLQJ�HIIHFWV�RI�HDV\�WR�JHW�FLJDUHWWHV��
VHOI�SXUFKDVH�RI�FLJDUHWWHV�LQ�VWRUHV��DQG�RZQLQJ�
WREDFFR ORJR·G LWHPV�

� $GG�LQ�FRPPXQLW\�WREDFFR�FRQWURO�DQG�FHVVDWLRQ�
HIIRUWV�WR�VHH�LI�WKH\�DUH�HIIHFWLYH�FRXQWHUV�WR�WREDFFR�
LQGXVWU\�323�VWUDWHJ\��

)XWXUH�:RUN)XWXUH�:RUN

� 2Q�DYHUDJH��\RXWK�ZKR�VPRNH��EX\�FLJDUHWWHV�WKHPVHOYHV�IURP�D�
VWRUH�����WLPHV�LQ����GD\V�

� 3ULFH��SODFHPHQW��DGYHUWLVLQJ�DQG�SURPRWLRQV�GR�QRW�LPSDFW�KRZ�
RIWHQ�\RXWK�EX\�FLJDUHWWHV�IURP�VWRUHV�

7DEOH����$YHUDJH���RI�7LPHV�$GROHVFHQWV�%X\�7DEOH����$YHUDJH���RI�7LPHV�$GROHVFHQWV�%X\�
&LJDUHWWHV�DW�6WRUH&LJDUHWWHV�DW�6WRUH
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aEHWDV��VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�
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0RGHO���5HVXOWV

� ,Q�������\RXWK�ERXJKW�FLJDUHWWHV�WKHPVHOYHV�IURP�VWRUHV�OHVV�WKDQ�
RQFH�SHU�PRQWK�ZKLFK�LV�D�VLJQLILFDQW�GHFUHDVH�IURP�����������
WLPHV�PRQWK��

� <RXWK�OLYLQJ�LQ�WKH�ZHVW�ERXJKW�FLJDUHWWHV�IURP�VWRUHV�ZLWK�
VLJQLILFDQWO\�OHVV�IUHTXHQF\�WKDQ�\RXWK�LQ�RWKHU�UHJLRQV�

� ��WK�JUDGHUV�DUH�VLJQLILFDQWO\�PRUH�OLNHO\�WR�EX\�IURP�VWRUHV�����
WLPHV�LQ���GD\V�WKDQ�DUH��WK�JUDGHUV��

0RGHO���5HVXOWV

� $SSUR[LPDWHO\������RI�\RXWK�RZQ�WREDFFR ORJR¶G LWHPV�
� ,Q�FRPPXQLWLHV�ZLWK�KLJKHU�SULFHG�SUHPLXP�EUDQG�FLJDUHWWHV��WKH�
SHUFHQW�RI�\RXWK�RZQLQJ�WREDFFR ORJR¶G LWHPV�GHFUHDVHV�

� $V�WKH�SURSRUWLRQ�RI�VWRUHV�LQ�FRPPXQLWLHV�ZLWK�VHOI�VHUYLFH�
SODFHPHQW�RU�DGYHUWLVLQJ�LQFUHDVHV��WKH�SHUFHQW�RI�\RXWK�RZQLQJ�
WREDFFR ORJR¶G LWHPV�LQFUHDVHV�VLJQLILFDQWO\�

7DEOH����2ZQV�7REDFFR�/RJR·V�,WHPV7DEOH����2ZQV�7REDFFR�/RJR·V�,WHPV
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0RGHO���5HVXOWV

� 7KH�HIIHFW�RI�VWRUH�WREDFFR�DGYHUWLVLQJ�LV�VXVWDLQHG�DIWHU�DGGLQJ�LQ�
FRQWURO�YDULDEOHV�

� 2YHU�WLPH��VLJQLILFDQWO\�IHZHU�\RXWK�RZQ�WREDFFR ORJR¶G LWHPV�
� )HZHU�\RXWK�RZQ�WREDFFR ORJR¶G LWHPV�LQ�WKH�:HVW�DQG�0LGZHVW�
� )HZHU�\RXWK�RZQ�WREDFFR ORJR¶G LWHPV�LQ�8UEDQ�DQG�VXEXUEDQ�
DUHDV�

� )HZHU�\RXWK�RZQ�WREDFFR ORJR¶G LWHPV�OLYLQJ�LQ�FRPPXQLWLHV�ZLWK�
ODUJHU�EODFN�SRSXODWLRQV�

� )HZHU���WK�JUDGHUV�RZQ�WREDFFR ORJR¶G LWHPV�WKDQ�GR��WK�JUDGHUV�

0RGHO���5HVXOWV

7DEOH����3UHYDOHQFH�RI�6PRNLQJ�LQ�WKH�/DVW����'D\V7DEOH����3UHYDOHQFH�RI�6PRNLQJ�LQ�WKH�/DVW����'D\V
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