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7KLV�UHSRUW�GRFXPHQWV�DQ $XVWURDGV�SLORW�SURMHFW��6WDJH����WR�LPSURYH�
WKH�PHDVXUHPHQW�DQG�UHSRUWLQJ�RI�VHULRXV�LQMXU\�FUDVKHV�E\�PDWFKLQJ�
FUDVK�DQG�KRVSLWDO�GDWD��7KH�DLP�ZDV�WR�SURYLGH D SURRI�RI�FRQFHSW�IRU�
D�QDWLRQDO�DSSURDFK�WR�VXSSO\�URXWLQH�GDWD�RQ�QRQ�IDWDO�KRVSLWDOLVHG�
URDG�LQMXULHV�IRU�UHSRUWLQJ�SURJUHVV�DJDLQVW�WKH�1DWLRQDO�5RDG�6DIHW\�
6WUDWHJ\������������1566��WDUJHW�RI�D����SHU�FHQW�UHGXFWLRQ��$�
VHULRXV�LQMXU\�LV�GHILQHG�LQ�WKH 1566� DQG�IRU�WKH�SXUSRVHV�RI�WKLV�
VWXG\� DV�D�KRVSLWDOLVHG�FDVH�

1HLWKHU�FUDVK�GDWD�QRU�KRVSLWDO�GDWD�DORQH�SURYLGHV DQ�DGHTXDWH
QDWLRQDO�VRXUFH�RI�GDWD�IRU�UHSRUWLQJ�SURJUHVV�DJDLQVW�WKH�1566�WDUJHW��
ZLWK�OLQNDJH�RI�KRVSLWDO�DQG�SROLFH�GDWD�UHFRJQLVHG�E\�URDG�WUDQVSRUW�
DJHQFLHV�DV�LQWHJUDO�WR�IXWXUH�UHSRUWLQJ��7KH�16:�OLQNHG�GDWD�VWXG\�
�7UDQVSRUW�IRU�16:��������VKRZHG�WKH�YDOXH�RI�OLQNLQJ�GDWD�

.H\�RXWFRPHV�RI�WKH 6WDJH���SURMHFW LQFOXGH�VXFFHVVIXOO\�OLQNLQJ������
FUDVK��KRVSLWDO�DQG�1DWLRQDO�'HDWK�,QGH[�GDWD�IRU�16:��9LFWRULD��
4XHHQVODQG��DQG�6RXWK�$XVWUDOLD��DQG�EHLQJ�JUDQWHG�SHUPLVVLRQV�WR�
OLQN�GDWD�IRU�WKH�$XVWUDOLDQ�&DSLWDO�7HUULWRU\�DQG�1RUWKHUQ�7HUULWRU\��
3HUPLVVLRQV�ZHUH�QRW�REWDLQHG�IURP�GDWD�FXVWRGLDQV�DQG�HWKLFV�
FRPPLWWHHV�IRU�OLQNHG�ILOHV�ZLWK�LGHQWLI\LQJ�LQIRUPDWLRQ�WR�EH�XVHG�E\�
URDG�VDIHW\�DJHQFLHV�

6WDJH���KDV�SURYLGHG�D�SURRI�RI�FRQFHSW�IRU�D�QDWLRQDO�DSSURDFK��ZLWK�D�
FDVH�HVWLPDWLRQ�SURFHVV�GHYHORSHG�DQG�DSSOLHG��DQG�VWDWLVWLFDO�UHVXOWV�
REWDLQHG��7KH UHSRUW UHFRPPHQGV SURFHHGLQJ ZLWK�6WDJH���WR�H[WHQG�
WKH�SURFHVV�WR�7DVPDQLD�DQG�:HVWHUQ�$XVWUDOLD��DQG�DSSO\�WKH�PHWKRG�
WR�SURGXFH�D�VHULHV�IURP������WR�WKH�ODWHVW�\HDU�RI�GDWD�

$ERXW�$XVWURDGV

$XVWURDGV�LV�WKH�SHDN�RUJDQLVDWLRQ�RI�$XVWUDODVLDQ�URDG�
WUDQVSRUW�DQG�WUDIILF�DJHQFLHV�

$XVWURDGV¶�SXUSRVH�LV�WR�VXSSRUW�RXU�PHPEHU�RUJDQLVDWLRQV�WR�
GHOLYHU�DQ�LPSURYHG�$XVWUDODVLDQ�URDG�WUDQVSRUW�QHWZRUN��7R�
VXFFHHG�LQ�WKLV�WDVN��ZH�XQGHUWDNH�OHDGLQJ�HGJH�URDG�DQG�
WUDQVSRUW�UHVHDUFK�ZKLFK�XQGHUSLQV�RXU�LQSXW�WR�SROLF\�
GHYHORSPHQW�DQG�SXEOLVKHG�JXLGDQFH�RQ�WKH�GHVLJQ��
FRQVWUXFWLRQ�DQG�PDQDJHPHQW�RI�WKH�URDG�QHWZRUN�DQG�LWV�
DVVRFLDWHG�LQIUDVWUXFWXUH��

$XVWURDGV�SURYLGHV�D�FROOHFWLYH�DSSURDFK�WKDW�GHOLYHUV�YDOXH�IRU�
PRQH\��HQFRXUDJHV�VKDUHG�NQRZOHGJH�DQG�GULYHV�FRQVLVWHQF\�
IRU�URDG�XVHUV�

$XVWURDGV�LV�JRYHUQHG�E\�D�%RDUG�FRQVLVWLQJ�RI�VHQLRU�
H[HFXWLYH�UHSUHVHQWDWLYHV�IURP�HDFK�RI�LWV�HOHYHQ�PHPEHU�
RUJDQLVDWLRQV��

5RDGV�DQG�0DULWLPH�6HUYLFHV�1HZ�6RXWK�:DOHV�

5RDGV�&RUSRUDWLRQ�9LFWRULD�

'HSDUWPHQW�RI�7UDQVSRUW�DQG�0DLQ�5RDGV�4XHHQVODQG�

0DLQ�5RDGV�:HVWHUQ�$XVWUDOLD�

'HSDUWPHQW�RI�3ODQQLQJ��7UDQVSRUW�DQG�,QIUDVWUXFWXUH�
6RXWK�$XVWUDOLD�

'HSDUWPHQW�RI�6WDWH�*URZWK�7DVPDQLD�

'HSDUWPHQW�RI�7UDQVSRUW�1RUWKHUQ�7HUULWRU\�

7HUULWRU\�DQG�0XQLFLSDO�6HUYLFHV�'LUHFWRUDWH��$XVWUDOLDQ�
&DSLWDO�7HUULWRU\�

$XVWUDOLDQ�*RYHUQPHQW�'HSDUWPHQW�RI�,QIUDVWUXFWXUH�DQG�
5HJLRQDO�

$XVWUDOLDQ�/RFDO�*RYHUQPHQW�$VVRFLDWLRQ�

1HZ�=HDODQG�7UDQVSRUW�$JHQF\�

.H\ZRUGV

1RQ�IDWDO�URDG�LQMXU\��VHULRXV�URDG�FUDVK�LQMXULHV��KRVSLWDOLVHG�URDG�
LQMXULHV��GDWD�OLQNDJH

,6%1������������������

$XVWURDGV�3URMHFW�1R��66����

$XVWURDGV�3XEOLFDWLRQ�1R��$3�5������

3XEOLFDWLRQ�GDWH�0DUFK�����

3DJHV���

� $XVWURDGV�����

7KLV�ZRUN�LV�FRS\ULJKW��$SDUW�IURP�DQ\�XVH�DV�SHUPLWWHG�XQGHU�
WKH�&RS\ULJKW�$FW�������QR�SDUW�PD\�EH�UHSURGXFHG�E\�DQ\�
SURFHVV�ZLWKRXW�WKH�SULRU�ZULWWHQ�SHUPLVVLRQ�RI�$XVWURDGV�

7KLV�UHSRUW�KDV�EHHQ�SUHSDUHG�IRU�$XVWURDGV�DV�SDUW�RI�LWV�ZRUN�WR�SURPRWH�LPSURYHG�$XVWUDOLDQ�DQG�1HZ�=HDODQG�WUDQVSRUW�RXWFRPHV�E\�
SURYLGLQJ�H[SHUW�WHFKQLFDO�LQSXW�RQ�URDG�DQG�URDG�WUDQVSRUW�LVVXHV�

,QGLYLGXDO�URDG�DJHQFLHV�ZLOO�GHWHUPLQH�WKHLU�UHVSRQVH�WR�WKLV�UHSRUW�IROORZLQJ�FRQVLGHUDWLRQ�RI�WKHLU�OHJLVODWLYH�RU�DGPLQLVWUDWLYH�DUUDQJHPHQWV��
DYDLODEOH�IXQGLQJ��DV�ZHOO�DV�ORFDO�FLUFXPVWDQFHV�DQG�SULRULWLHV�

$XVWURDGV�EHOLHYHV�WKLV�SXEOLFDWLRQ�WR�EH�FRUUHFW�DW�WKH�WLPH�RI�SULQWLQJ�DQG�GRHV�QRW�DFFHSW�UHVSRQVLELOLW\�IRU�DQ\�FRQVHTXHQFHV�DULVLQJ�IURP�WKH�
XVH�RI�LQIRUPDWLRQ KHUHLQ��5HDGHUV�VKRXOG�UHO\�RQ�WKHLU�RZQ�VNLOO�DQG�MXGJHPHQW�WR�DSSO\�LQIRUPDWLRQ�WR�SDUWLFXODU�LVVXHV�
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6XPPDU\

7KLV�GRFXPHQW�LV�WKH�ILQDO�UHSRUW�RI�WKH�$XVWURDGV�SLORW�SURMHFW WR�LPSURYH�PHDVXUHPHQW�DQG�UHSRUWLQJ�RI�
VHULRXV�LQMXU\�FUDVKHV E\�PDWFKLQJ FUDVK�DQG�KRVSLWDO�GDWD� 7KLV�SURMHFW�JLYHV HIIHFW�WR�SULRULW\�DFWLRQ����LQ�
WKH�1DWLRQDO�5RDG�6DIHW\�$FWLRQ�3ODQ�IRU�����±���� �QRZ�FULWLFDO�DFWLRQ��L��RI�WKH�1DWLRQDO�5RDG�6DIHW\�
$FWLRQ�3ODQ�����±������

7KH�DLP�RI�WKH�SLORW ZDV WR�SURYLGH�SURRI�RI�FRQFHSW�IRU�D�QDWLRQDO�DSSURDFK�WR�GHVLJQ��GHYHORS�DQG�
LPSOHPHQW�D�SURFHVV�WR�VXSSO\�URXWLQH�QDWLRQDO�GDWD�RQ�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXULHV LQ�$XVWUDOLD��

7KH�1DWLRQDO�5RDG�6DIHW\�6WUDWHJ\������������1566��GHILQHV�D�VHULRXV�LQMXU\�DV�D�KRVSLWDOLVHG FDVH��
1HLWKHU�FUDVK�GDWD�QRU�KRVSLWDO�GDWD�DORQH�SURYLGH�DQ�DGHTXDWH VRXUFH�RI�QDWLRQDO�GDWD�IRU�UHSRUWLQJ�
SURJUHVV�DJDLQVW WKH�1566�WDUJHW�RI�D����SHU�FHQW�UHGXFWLRQ� &UDVK�GDWD�KDYH�SRRU�FRYHUDJH�RI�FHUWDLQ�W\SHV�
RI�FDVH �H�J��SHGDO�F\FOLVWV��DQG�ODFN�LQIRUPDWLRQ�RQ�WKH�QDWXUH��VHYHULW\�DQG�WUHDWPHQW�RI�LQMXULHV��ZKLOH�
KRVSLWDO�GDWD�ODFN�LQIRUPDWLRQ�RQ�ORFDWLRQ�DQG�FLUFXPVWDQFHV�RI�FUDVKHV�DQG�WKHUH�KDV�EHHQ XQFHUWDLQW\�DV�WR�
KRZ�UHOLDEO\�WKH\�LGHQWLI\�URDG�FUDVKHV DV�GHILQHG�E\�URDG�VDIHW\�DJHQFLHV �%,75(�������

'DWD�OLQNDJH�RI�KRVSLWDO�DQG�SROLFH�GDWD� LV�QRZ�DFNQRZOHGJHG�E\�URDG�WUDQVSRUW DJHQFLHV�DV�LQWHJUDO�WR�
IXWXUH�UHSRUWLQJ�RI�QRQ�IDWDO�URDG�FUDVK�LQMXULHV��ZLWK�OLQNDJH�VWXGLHV�FRQGXFWHG�LQ�16:��:HVWHUQ�$XVWUDOLD�
DQG�4XHHQVODQG��9LFWRULD�FRPSOHWLQJ�D�SLORW�OLQNDJH�SURMHFW��DQG�1HZ�=HDODQG�KDYLQJ�D�SURFHVV LQ�SODFH��
7KH�16:�OLQNHG�GDWD VWXG\��7UDQVSRUW�IRU�16:��������VKRZHG�WKH�YDOXH�RI�OLQNLQJ�GDWD�DQG�UHDVRQV�IRU�
XVLQJ�DOO�KRVSLWDO�DGPLVVLRQV�DV�DQ�LQGLFDWRU�RI�URDG�UHODWHG�VHULRXV�LQMXU\�

7KH�REMHFWLYHV RI�WKLV�SLORW��6WDJH��� SURMHFW�ZHUH�WR�

�� /HDUQ�ZKHWKHU�UHOHYDQW�HWKLFV�FRPPLWWHHV�DQG�GDWD�FXVWRGLDQV�ZRXOG�DOORZ�WKH�UHTXLUHG�XVH�RI�GDWD�

�� 'HYHORS�WKH�PHWKRG�DQG�WHVW�LWV�WHFKQLFDO�IHDVLELOLW\�E\�DSSO\LQJ�LW�WR�RQH�\HDU�RI�GDWD���������

�� $VVHVV�WKH�XWLOLW\�RI�WKH�OLQNHG�GDWD��

�� &RPPXQLFDWH�WKH�UHVXOWV�DQG�UHFRPPHQG�QH[W�VWHSV�

.H\�RXWFRPHV�IRU�6WDJH���LQFOXGH�

6XFFHVVIXOO\�OLQNLQJ �����FUDVK��KRVSLWDO�DQG�1DWLRQDO�'HDWK�,QGH[�GDWD�IRU�ILYH�MXULVGLFWLRQV�DQG�JDLQLQJ
WKH�QHFHVVDU\�SHUPLVVLRQV�WR�OLQN�GDWD�IRU�6WDJH���IRU�WKH�1RUWKHUQ�7HUULWRU\�

$QDO\VLV RI�GDWD IRU 16:��9LFWRULD��4XHHQVODQG��DQG�6RXWK�$XVWUDOLD� LGHQWLI\LQJ �������KRVSLWDOLVHG�QRQ�
IDWDO�URDG�LQMXU\�FDVHV LQ�������2I�WKHVH���������������SHU�FHQW��ZHUH SDLUHG�FUDVK�DQG�KRVSLWDO�UHFRUGV�
DQG��������IURP�KRVSLWDO�GDWD�DORQH��6WXG\�YDOXHV�DQG�MXULVGLFWLRQDO YDOXHV ZHUH�VLPLODU�IRU 16:��WKH�
RQO\�VWDWH ZKHUH�OLQNDJH�KDG�EHHQ�XVHG��DQG�GLIIHUHG�VLJQLILFDQWO\ IRU�WKH�RWKHU�VWDWHV�

3HUPLVVLRQ�ZDV QRW�REWDLQHG IURP�GDWD�FXVWRGLDQV�DQG�HWKLFV�FRPPLWWHHV�WR�OLQN�ILOHV�ZLWK�LGHQWLI\LQJ�
LQIRUPDWLRQ��IRU XVH�E\�DXWKRULVHG�LQYHVWLJDWRUV�DQG URDG�VDIHW\�DJHQFLHV��3URMHFW�%ULHI�SDUW��LL�E���

7DVPDQLD�ZDV�QRW�DEOH�WR�SDUWLFLSDWH�LQ�WKH�SLORW��+RZHYHU��WKH�DJHQF\�UHVSRQVLEOH�IRU�7DVPDQLDQ�
KRVSLWDO�GDWD�KDV�LQGLFDWHG�LW�H[SHFWV WR�SDUWLFLSDWH�LQ�6WDJH���RI�WKH�SURMHFW�

:HVWHUQ $XVWUDOLDQ KRVSLWDO�GDWD�PLJKW EHFRPH DYDLODEOH�XQGHU�WKH�+HDOWK�6HUYLFHV�$FW����� ZKHQ
UHJXODWLRQV�DQG�DFFHVV�DUUDQJHPHQWV�DUH�LQ SODFH��$SSURYDOV�ZLOO�EH�VRXJKW�LQ 6WDJHV���DQG���

6WDJH���KDV�SURYLGHG SURRI�RI�FRQFHSW�IRU�D�QDWLRQDO�DSSURDFK��QHDUO\�DOO�UHTXLUHG�SHUPLVVLRQV�ZHUH�JUDQWHG
RU�IRUHVKDGRZHG��D�FDVH�HVWLPDWLRQ�SURFHVV�ZDV�GHYHORSHG�DQG�DSSOLHG� DQG�VWDWLVWLFDO�UHVXOWV�ZHUH�
REWDLQHG� :H UHFRPPHQG SURFHHGLQJ�WR 6WDJH���WR�H[WHQG�WKH�VFRSH WR�WKH�UHPDLQLQJ�MXULVGLFWLRQV DQG DSSO\�
WKH�PHWKRG�WR�SURGXFH�D�WLPH�VHULHV�IURP�FDOHQGDU�\HDU����� WR�WKH�ODWHVW�DYDLODEOH�\HDU�RI�GDWD�

� ,W�LV�DOVR�QHFHVVDU\�WR�OLQN�ZLWK�GHDWKV�GDWD��WR�HQVXUH�WKDW�URDG�GHDWKV�DUH�GLVWLQJXLVKHG�IURP�QRQ�IDWDO�URDG�LQMXU\�FDVHV�
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&RQWHQWV

6XPPDU\ ��������������������������������������������������������������������������������������������������������������������������������������������������������� L

$FNQRZOHGJHPHQWV �������������������������������������������������������������������������������������������������������������������������������������� LY
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�� 3XUSRVH�DQG�%DFNJURXQG ��������������������������������������������������������������������������������������������������������������������� �

�� 3URMHFW�0HWKRG ��������������������������������������������������������������������������������������������������������������������������������������� �

��� 'HYHORSPHQW�DQG�RUJDQLVDWLRQ�RI�WKH�SLORW�SURMHFW ��������������������������������������������������������������������������� �

��� 8QGHUWDNLQJ�WKH�SLORW�SURMHFW ������������������������������������������������������������������������������������������������������������ �

����� 3URMHFW�HVWDEOLVKPHQW ���������������������������������������������������������������������������������������������������������� �

����� 2EWDLQLQJ�DSSURYDOV�DQG�GDWD ��������������������������������������������������������������������������������������������� �

�� 6HHNLQJ�$SSURYDOV�WR�8VH�'DWD������������������������������������������������������������������������������������������������������������ �

��� 'DWD�VRXUFHV ������������������������������������������������������������������������������������������������������������������������������������ �

��� 5HFRUG�VHOHFWLRQ������������������������������������������������������������������������������������������������������������������������������� �

��� $SSURDFK�WR�VHHNLQJ�DSSURYDOV�������������������������������������������������������������������������������������������������������� �

����� +RVSLWDO�GDWD������������������������������������������������������������������������������������������������������������������������ �

����� &UDVK�GDWD ������������������������������������������������������������������������������������������������������������������������� ��

����� 1DWLRQDO�'HDWK�,QGH[��������������������������������������������������������������������������������������������������������� ��

��� $SSURYDO WLPHWDEOH�������������������������������������������������������������������������������������������������������������������������� ��

�� 'DWD�3URYLVLRQ��3UHSDUDWLRQ�DQG�$QDO\VLV ���������������������������������������������������������������������������������������� ��

��� 'DWD�SURYLVLRQ �������������������������������������������������������������������������������������������������������������������������������� ��

����� 3URFHVV������������������������������������������������������������������������������������������������������������������������������ ��

����� 'DWD�ILHOGV�������������������������������������������������������������������������������������������������������������������������� ��

����� 'DWD�SURYLVLRQ�SURJUHVV�E\�6WDJH���FXW�RII�GDWHV ������������������������������������������������������������� ��

��� 3UHSDUDWLRQ�DQG�DQDO\VLV�RI�OLQNHG�GDWD ����������������������������������������������������������������������������������������� ��

����� 7HUPV�DQG�GHILQLWLRQV �������������������������������������������������������������������������������������������������������� ��

����� &DVH�HVWLPDWLRQ�SURFHVV ��������������������������������������������������������������������������������������������������� ��

�� 6WDWLVWLFDO�5HVXOWV �������������������������������������������������������������������������������������������������������������������������������� ��

��� 1RQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV ���������������������������������������������������������������������������������������� ��

��� (IIHFW�RI�XVLQJ�OLQNDJH�RQ�HVWLPDWHV�RI�KRVSLWDOLVHG�QRQ�IDWDO�URDG�LQMXU\ ������������������������������������� ��

��� 'HDWKV�WR����GD\V�DQG�WR�RQH�\HDU�DIWHU�D�FUDVK ��������������������������������������������������������������������������� ��

�� 6XPPDU\��&RQFOXVLRQV�DQG�,PSOLFDWLRQV ����������������������������������������������������������������������������������������� ��

��� 2%-(&7,9(����/HDUQ�ZKHWKHU�UHOHYDQW�HWKLFV�FRPPLWWHHV�DQG�GDWD�FXVWRGLDQV�DOORZ�WKH�
UHTXLUHG�XVH�RI�GDWD ����������������������������������������������������������������������������������������������������������������������� ��

��� 2%-(&7,9(����'HYHORS�WKH�PHWKRG�DQG�WHVW�LWV�WHFKQLFDO�IHDVLELOLW\�E\�DSSO\LQJ�LW�WR�RQH�
\HDU�RI�GDWD ������������������������������������������������������������������������������������������������������������������������������������ ��

��� 2%-(&7,9(����$VVHVV�WKH�XWLOLW\�RI�WKH�OLQNHG�GDWD����������������������������������������������������������������������� ��

��� 2%-(&7,9(����&RPPXQLFDWH�WKH�UHVXOWV�DQG�UHFRPPHQG�QH[W�VWHSV������������������������������������������ ��

����� &RPPXQLFDWH�WKH�UHVXOWV��������������������������������������������������������������������������������������������������� ��

����� 5HFRPPHQGHG�QH[W�VWHSV��6WDJH�� ���������������������������������������������������������������������������������� ��

����� 2WKHU�UHFRPPHQGHG�VWHSV������������������������������������������������������������������������������������������������ ��
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5HIHUHQFHV ��������������������������������������������������������������������������������������������������������������������������������������������������� ��

$SSHQGL[�$ 3URMHFW�6XPPDU\ ������������������������������������������������������������������������������������������������������������������ ��

$SSHQGL[�% $GGLWLRQDO�$VSHFWV�RI�WKH�(WKLFDO�$SSURYDO�3URFHVV ������������������������������������������������������� ��

$SSHQGL[�& 'DWD�)LHOG�/LVWV�IRU�WKH�&UDVK�DQG�+RVSLWDO�'DWD�)LOHV����������������������������������������������������� ��

$SSHQGL[�' 7HFKQLFDO�$SSHQGLFHV���������������������������������������������������������������������������������������������������������� ��

$SSHQGL[�( $GGLWLRQDO�'DWD�7DEOHV��������������������������������������������������������������������������������������������������������� ��

7DEOHV

7DEOH����� 2YHUYLHZ�RI�SURMHFW�WLPHWDEOH ����������������������������������������������������������������������������������������������������������
7DEOH����� +HDOWK�GDWD�FXVWRGLDQ�DSSURYDO�SURFHVV ����������������������������������������������������������������������������������������
7DEOH����� &UDVK�GDWD�FXVWRGLDQ�DJUHHPHQWV��DV�DW���'HFHPEHU���������������������������������������������������������������
7DEOH����� 7LPHWDEOH�DQG�VWDWXV�RI�DSSOLFDWLRQV ����������������������������������������������������������������������������������������������
7DEOH����� 6XPPDU\�RI�DSSURYDOV�E\�MXULVGLFWLRQ���������������������������������������������������������������������������������������������
7DEOH����� 3URJUHVV�RI�GDWD�SURYLVLRQ�WR�$,+:�DQG�685(�E\�MXULVGLFWLRQ ������������������������������������������������������
7DEOH����� &DVH�HVWLPDWLRQ�SURFHVV ����������������������������������������������������������������������������������������������������������������
7DEOH����� &UDVK�GDWD��16:��9LF��4OG�DQG�6$��FUDVK�LQ������ �����������������������������������������������������������������������
7DEOH����� +RVSLWDO�UHFRUGV�VHOHFWHG�E\�SULPDU\�SURMHFW�FULWHULRQ��16:��9LF��4OG�DQG�6$��DGPLWWHG�

LQ������ �������������������������������������������������������������������������������������������������������������������������������������������
7DEOH����� 6XPPDU\�DIWHU�HVWLPDWLRQ�SURFHVV��16:��9LF��4OG�DQG�6$��QRQ�IDWDO�KRVSLWDOLVHG�URDG�

LQMXU\�FDVHV��� ����������������������������������������������������������������������������������������������������������������������������������
7DEOH����� 6XPPDU\�DIWHU�HVWLPDWLRQ�SURFHVV��16:��9LF��4OG�DQG�6$��QRQ�IDWDO�KRVSLWDOLVHG�URDG�

LQMXU\�UDWHV�SHU���������SRSXODWLRQ��� ���������������������������������������������������������������������������������������������
7DEOH����� &UDVK�UHFRUGV��16:� 9LF��4OG�DQG�6$��������SDLUHG�ZLWK�D�KRVSLWDO�UHFRUG�DQG�LQ�D�

&�+��SDLU ����������������������������������������������������������������������������������������������������������������������������������������
7DEOH����� +RVSLWDO�UHFRUGV�16:��9LF��4OG�DQG�6$��������DGPLWWHG�E\�3DUW���RI�WKH�SURMHFW�LQFOXVLRQ�

FULWHULRQ��QXPEHUV�DQG�SURSRUWLRQV�FRXQWHG�DV�+��FDVHV��E\�W\SH�RI�DGPLWWHG�UHFRUG��� ���������������
7DEOH������ +RVSLWDOLVHG�QRQ�IDWDO�URDG�LQMXU\��16:��9LF��4OG�DQG�6$���������FDVH�FRXQWV�E\�

MXULVGLFWLRQ�DQG�URDG�XVHU�W\SH��������������������������������������������������������������������������������������������������������
7DEOH������ 6XPPDU\�VWDWLVWLFV�IRU�URDG�LQMXU\�FDVHV�LQ�16:��9LF��4OG�DQG�6$���������E\�MXULVGLFWLRQ������������
7DEOH������ 6XPPDU\�VWDWLVWLFV�IRU�URDG�LQMXU\�FDVHV�LQ�16:��9LF��4OG�DQG�6$���������E\�W\SH�RI�

URDG�XVHU�����������������������������������������������������������������������������������������������������������������������������������������
7DEOH����� 1RQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��16:��9LF��4OG�DQG�6$���������FDVH�QXPEHUV�

E\�GDWD�VRXUFH�DQG�SURSRUWLRQ�EDVHG�RQO\�RQ�KRVSLWDO�GDWD� E\�URDG�XVHU�W\SH�����������������������������
7DEOH������ 1RQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXULHV�FDVH�FRXQWV�FRPSDUHG�WR�VWDWH�DJHQF\�UHSRUW�FRXQWV�

RI�QRQ�IDWDO�VHULRXV�URDG�LQMXULHV������� �����������������������������������������������������������������������������������������
7DEOH����� 1RQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��16:��9LF��4OG�DQG�6$���������OLQNDJH�EDVHG�

HVWLPDWHV�FRPSDUHG�ZLWK�HVWLPDWHV�EDVHG�RQ�QRQ�OLQNHG�KRVSLWDO�GDWD��E\�MXULVGLFWLRQ ����������������
7DEOH����� 'HDWKV�LQ�WKH�\HDU�DIWHU�UHFRUGHG FUDVK�LQYROYHPHQW�E\�SHULRG��ZKHWKHU�
WUDIILF�GHDWK
�

DQG�VHYHULW\�FDWHJRU\�DFFRUGLQJ�WR�FUDVK�GDWD�������������������������������������������������������������������������������
7DEOH����� 'HDWKV�LQ�WKH�\HDU�DIWHU�UHFRUGHG�FUDVK�LQYROYHPHQW�E\�VHYHULW\�FDWHJRU\�DFFRUGLQJ�WR�

FUDVK�GDWD�DQG�VH[��REVHUYHG�DQG�H[SHFWHG�DFFRUGLQJ�WR�OLIHWDEOH �����������������������������������������������

)LJXUHV

)LJXUH����� 'DWD�OLQNDJH�SURFHVV ����������������������������������������������������������������������������������������������������������������������
)LJXUH����� 2YHUYLHZ�RI�FDVH�HVWLPDWLRQ�SURFHVV ���������������������������������������������������������������������������������������������
)LJXUH����� 1RQ�IDWDO�URDG�LQMXU\��16:��9LF��4OG�DQG�6$��FUXGH�UDWHV �������������������������������������������������������������
)LJXUH����� &DVHV�ZLWK�XQFRQILUPHG�
WUDIILF
�VWDWXV�DQG�QRQ�SDLUHG�
VHULRXV
�FUDVK�UHFRUGV��FUXGH�UDWHV ���������
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$FNQRZOHGJHPHQWV

7KH�IROORZLQJ�DJHQFLHV�DUH�DFNQRZOHGJHG�DQG�WKDQNHG�IRU�WKH�SURYLVLRQ�RI�GDWD�

$XVWUDOLDQ�,QVWLWXWH�RI�+HDOWK�DQG�:HOIDUH��1DWLRQDO�'HDWK�,QGH[�

&DXVH�RI�'HDWK�8QLW�5HFRUG�)LOH�GDWD�DUH�SURYLGHG�WR�WKH�$,+:�E\�WKH�5HJLVWULHV�RI�%LUWKV��'HDWKV�DQG�
0DUULDJHV�DQG�WKH�1DWLRQDO�&RURQLDO�,QIRUPDWLRQ�6\VWHP��PDQDJHG�E\�WKH�9LFWRULDQ�'HSDUWPHQW�RI�
-XVWLFH��DQG�LQFOXGH�FDXVH�RI�GHDWK�FRGHG�E\�WKH�$XVWUDOLDQ�%XUHDX�RI�6WDWLVWLFV��$%6��

7UDQVSRUW�IRU�16:��&UDVK/LQN��

1HZ�6RXWK�:DOHV�0LQLVWU\�IRU�+HDOWK��16:�$GPLWWHG�3DWLHQW�'DWD�&ROOHFWLRQ��$3'&���

4XHHQVODQG�'HSDUWPHQW�RI�7UDQVSRUW�DQG�0DLQ�5RDGV��4XHHQVODQG�5RDG�&UDVK�'DWDEDVH��45&'��

4XHHQVODQG�+HDOWK��4XHHQVODQG�+RVSLWDO�$GPLWWHG�3DWLHQWV�'DWD�&ROOHFWLRQ��4+$3'&��

6RXWK�$XVWUDOLDQ�'HSDUWPHQW�RI�3ODQQLQJ�7UDQVSRUW�DQG�,QIUDVWUXFWXUH��7UDIILF�$FFLGHQW�5HSRUWLQJ�6\VWHP�
�7$56��

6$�+HDOWK��6RXWK�$XVWUDOLD�,QSDWLHQW�+RVSLWDO�6HSDUDWLRQV��,6$$&��

9LF5RDGV��5RDG�&UDVK�,QIRUPDWLRQ�6\VWHP��5&,6��

9LFWRULDQ�'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV DQG�9LFWRULDQ�$JHQF\�IRU�+HDOWK�,QIRUPDWLRQ
�9LFWRULDQ�$GPLWWHG�(SLVRGHV�'DWDVHW��9$('��

7DVPDQLD�'HSDUWPHQW�RI�6WDWH�*URZWK �7DVPDQLD�&UDVK�'DWD�0DQDJHU�

$&7�+HDOWK DQG�&DOYDU\�3XEOLF�+RVSLWDO��$&7�$GPLWWHG�3DWLHQW�&DUH�'DWD�

7HUULWRU\�DQG�0XQLFLSDO�6HUYLFHV �7HUULWRU\�DQG�0XQLFLSDO�6HUYLFHV��7$06��FUDVK�GDWDEDVH�

17�+HDOWK��1RUWKHUQ�7HUULWRU\�,QSDWLHQW�$FWLYLW\�

'HSDUWPHQW�RI�,QIUDVWUXFWXUH��3ODQQLQJ�DQG�/RJLVWLFV�DQG 17�3ROLFH �1RUWKHUQ�7HUULWRU\�5RDG�&UDVK�'DWD�

:H�DOVR�DFNQRZOHGJH�WKH $XVWUDOLDQ�,QVWLWXWH�RI�+HDOWK�DQG�:HOIDUH�'DWD�/LQNDJH�8QLW��ZKLFK�ZDV�WKH�PDLQ�
OLQNDJH�VHUYLFH�SURYLGHU�IRU�WKH�SURMHFW��$VVLVWDQFH�ZDV�DOVR�SURYLGHG�E\�WKHVH�GDWD�OLQNDJH�XQLWV��

&HQWUH�IRU�+HDOWK�5HFRUG�/LQNDJH��&+H5H/��

4XHHQVODQG�+HDOWK�5HVHDUFK�/LQNDJH�*URXS��5/*�

:H�DFNQRZOHGJH�WKH�PHPEHUV�RI�WKH SURMHFW�:RUNLQJ�*URXS��ZKR�SURYLGHG�YDOXDEOH�DGYLFH�DQG�LQIRUPDWLRQ�
LQ�WKH�FRXUVH�RI�WKH�SURMHFW�

+DVVDQ�5DLVLDQ]DGHK��16:�&HQWUH�IRU�5RDG�6DIHW\

(PPD�6KHDUHU��16:�&HQWUH�IRU�5RDG�6DIHW\

'HOLD�+HQGULH��&HQWUH�IRU�3RSXODWLRQ�+HDOWK�5HVHDUFK��&XUWLQ�8QLYHUVLW\

6WDFH\�$YHIXD��5HVHDUFK�&HQWUH�IRU�,QMXU\�6WXGLHV��SURYLGHG�LQYDOXDEOH�DGPLQLVWUDWLYH�DQG�HGLWRULDO�VXSSRUW��
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$EEUHYLDWLRQV

$,+: $XVWUDOLDQ�,QVWLWXWH�RI�+HDOWK�DQG�:HOIDUH

$,+:�'/8 $XVWUDOLDQ�,QVWLWXWH�RI�+HDOWK�DQG�:HOIDUH 'DWD�/LQNDJH�8QLW

$5�'5* $XVWUDOLDQ�5HILQHG�'LDJQRVLV�5HODWHG�*URXS

$,6 $EEUHYLDWHG�,QMXU\�6FDOH

$55 $XVWUDOLDQ�5RDG�5XOHV

$6*& $XVWUDOLDQ�6WDQGDUG�*HRJUDSKLFDO�&ODVVLILFDWLRQ

$6*6 $XVWUDOLDQ�6WDWLVWLFDO�*HRJUDSK\�6WDQGDUG

%,75( %XUHDX�RI�,QIUDVWUXFWXUH��7UDQVSRUW�DQG�5HJLRQDO�(FRQRPLFV

& &UDVK�UHFRUG

&�+� &UDVK�DQG�KRVSLWDO�UHFRUGV�WKDW�DUH�IRU�WKH�VDPH�SHUVRQ�DQG�FUDVK

&+H5H/ &HQWUH�IRU�+HDOWK�5HFRUG�/LQNDJH

',5'& 'HSDUWPHQW�RI�,QIUDVWUXFWXUH��5HJLRQDO�'HYHORSPHQW�DQG�&LWLHV

'37, 'HSDUWPHQW�RI�3ODQQLQJ��7UDQVSRUW�DQG�,QIUDVWUXFWXUH

+� 5HFRUG�RI�WKH�ILUVW�KRVSLWDO�HSLVRGH�GXH�WR�D�FUDVK

+�UHODWHG 6HFRQG�DQG�VXEVHTXHQW�HSLVRGHV�RI�KRVSLWDO�FDUH�WKDW�DUH�OLNHO\�WR�EH�GXH�WR�D�FUDVK

+0'6 0RUELGLW\�'DWD�6\VWHP

+5(& +XPDQ�5HVHDUFK�(WKLFV�&RPPLWWHH

,&' ,QWHUQDWLRQDO�&ODVVLILFDWLRQ�RI�'LVHDVHV

,&'����$0 ,QWHUQDWLRQDO�6WDWLVWLFDO�&ODVVLILFDWLRQ�RI�'LVHDVHV�DQG�5HODWHG�+HDOWK�3UREOHPV��7HQWK�
5HYLVLRQ��$XVWUDOLDQ�0RGLILFDWLRQ

1', 1DWLRQDO�'HDWK�,QGH[

1($) 1DWLRQDO�(WKLFV�$SSOLFDWLRQ�)RUP

1+0' 1DWLRQDO�+RVSLWDO�0RUELGLW\�'DWDEDVH

1566 1DWLRQDO�5RDG�6DIHW\�6WUDWHJ\

3/. 3URMHFW�/LQNDJH�.H\

331 3URMHFW�3HUVRQ�1XPEHU

685( 6HFXUH�8QLILHG�5HVHDUFK�(QYLURQPHQW
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�� 3XUSRVH�DQG�%DFNJURXQG�

7KLV�SURMHFW��IXQGHG�E\�WKH�5RDG�6DIHW\�7DVNIRUFH�RI�$XVWURDGV��LV�6WDJH���RI�D�ORQJ�WHUP�SURMHFW�JLYLQJ�
HIIHFW�WR�SULRULW\�DFWLRQ����LQ�WKH�1DWLRQDO�5RDG�6DIHW\�$FWLRQ�3ODQ�IRU�����±���� WR�H[DPLQH�DQG�SURJUHVV�
RSWLRQV�WR�LPSURYH�PHDVXUHPHQW�DQG�UHSRUWLQJ�RI�QRQ�IDWDO�DQG�GLVDEOLQJ�LQMXU\�FUDVKHV� SDUWLFXODUO\�WKURXJK�
WKH�GHYHORSPHQW�RI�PDWFKHG�FUDVK�DQG�KRVSLWDO�GDWDEDVH�V\VWHPV� 7KLV�DFWLRQ�LV�QRZ�FULWLFDO�DFWLRQ��L��RI�WKH�
1DWLRQDO�5RDG�6DIHW\�$FWLRQ�3ODQ�����±������

7KLV�GRFXPHQW�UHSRUWV�RQ�6WDJH���RI�D�SURMHFW��WKH�DLP�RI�ZKLFK�LV�WR�SURYLGH�SURRI�RI�FRQFHSW�IRU�D�QDWLRQDO�
DSSURDFK�WR�WKH�GHVLJQ��GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�D�SURFHVV�WR�VXSSO\�URXWLQH�QDWLRQDO�GDWD�RQ�
QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXULHV�LQ�$XVWUDOLD��

5RDG�VDIHW\�DJHQFLHV�DQG�SURJUDPV�LQ�$XVWUDOLD�KDYH�ORQJ�XVHG�QXPEHUV�DQG�UDWHV�RI�URDG�GHDWKV�DV�WKH�
SULPDU\�EDVLV�IRU�DVVHVVLQJ�SHUIRUPDQFH��,Q�UHFHQW�\HDUV��UHFRJQLWLRQ�KDV�JURZQ�WKDW�PRUWDOLW\��DORQH��LV�QR�
ORQJHU�VXIILFLHQW�DQG�WKDW�LQGLFDWRUV�EDVHG�RQ�QRQ�IDWDO�URDG�LQMXULHV�DUH�DOVR�UHTXLUHG��

7ZR�PDLQ�VRXUFHV�RI�SRWHQWLDOO\�XVHIXO�GDWD�H[LVW��³FUDVK�GDWD´�RQ�SHRSOH�ZKR�ZHUH�LQYROYHG�LQ�URDG�FUDVKHV�
WKDW�ZHUH�DWWHQGHG�E\�RU�UHSRUWHG�WR�SROLFH��DQG�³KRVSLWDO�GDWD´�RQ�SHRSOH�ZKR�ZHUH�DGPLWWHG�WR�D�KRVSLWDO�LQ�
$XVWUDOLD�DQG�ZKR�ZHUH��RU�DUH�OLNHO\�WR�KDYH�EHHQ��LQMXUHG�LQ�D�URDG�FUDVK��

:RUN�WR�GDWH�KDV�VKRZQ�WKDW�QHLWKHU�RI�WKHVH�PDLQ�VRXUFHV��DORQH��FDQ�SURYLGH�D�IXOO�VROXWLRQ��

&UDVK�GDWD�KDYH�SRRU�FRYHUDJH�RI�FHUWDLQ�W\SHV�RI�FUDVKHV �H�J��SHGDO�F\FOLVW�FDVHV��DQG�ODFN�LQIRUPDWLRQ�RQ�
WKH�QDWXUH��VHYHULW\�DQG�WUHDWPHQW�RI�LQMXULHV��&XUUHQWO\��PRVW�$XVWUDOLDQ�MXULVGLFWLRQV�JHQHUDOO\�UHO\�RQ�WKH�
SROLFH�WR�GHWHUPLQH�VHULRXV�LQMXU\�DV�URDG�FUDVK�FDVHV�WKDW�DUH�DGPLWWHG�WR�KRVSLWDO��+RZHYHU��LQ�PDQ\�
MXULVGLFWLRQV�WKHUH�LV�QR�URXWLQH�IROORZ�XS�RI�FDVHV�WR�FRQILUP�WKLV�VWDWXV�DQG�UHVHDUFK��:DWVRQ��:DWVRQ��	�
9DOOPXXU��������LQGLFDWHV�WKDW�WKLV�PHDVXUH�FRYHUV D�ZLGH�UDQJH�RI�LQMXU\�W\SHV��IURP�PLQRU�FXWV�DQG�EUXLVHV�
WR�VSLQDO�LQMXU\� DQG�GRHV�QRW�DOZD\V�UHIOHFW�DFWXDO�DGPLVVLRQV�WR�KRVSLWDO��7KLV�LQFRQVLVWHQF\�DQG�LQDFFXUDF\�
ZDV�DOVR�QRWHG�LQ�WKH�3DUOLDPHQW�RI�9LFWRULD�5RDG�6DIHW\�&RPPLWWHH¶V�,QTXLU\�LQWR�6HULRXV�,QMXU\��7KH�
3DUOLDPHQW�RI�9LFWRULD�5RDG�6DIHW\�&RPPLWWHH���������

5HJDUGOHVV�RI�WKH�PHDVXUH�XVHG��WKH�UHOLDQFH�RQ�SROLFH�GDWD�DORQH�IRU�UHFRUGLQJ�URDG�FUDVK�LQMXULHV�UHPDLQV�
SUREOHPDWLF��3ROLFH�DUH�QRW�QHFHVVDULO\�LQ�WKH�EHVW�SRVLWLRQ�WR�FROOHFW�WKLV�LQIRUPDWLRQ�DV�WKH\�GR�QRW�KDYH�WKH�
WUDLQLQJ�RU�H[SHUWLVH�WR�DFFXUDWHO\�DQG�FRPSUHKHQVLYHO\�UHFRUG�LQIRUPDWLRQ�UHJDUGLQJ�LQMXU\��(YHQ�LI�WKH\�ZHUH�
WUDLQHG�WR�DVVHVV�LQMXU\��FODVVLI\LQJ�LQMXU\�DW�WKH�VFHQH�RI�D�FUDVK�FRXOG�EH�SUREOHPDWLF��JLYHQ�WKDW�QRW�DOO�
LQMXULHV�DUH�DSSDUHQW�DW�WKH�VFHQH��DQG�WKHUH�DUH RIWHQ�FRPSHWLQJ�SULRULWLHV�LQ�WKHVH�VLWXDWLRQV��H�J� WUDIILF�
FRQWURO���$OVR��LW�LV�DUJXHG�WKDW�WKH�FRQVLVWHQF\�RI�WKH�UHFRUGHG�LQIRUPDWLRQ�IURP�FDVH�WR�FDVH�FRXOG�EH�
TXHVWLRQDEOH��&KDSPDQ�	�5RVPDQ��������)DUPHU��������:DUG�HW�DO� �������$QRWKHU�LVVXH�LV�WKH�XQGHU�
UHSRUWLQJ�RI�URDG�FUDVK�LQMXULHV�WR�SROLFH IRU�FHUWDLQ�URDG�XVHU�JURXSV��QRWDEO\�F\FOLVW�DQG�PRWRUF\FOLVW�FDVHV��

8VLQJ�KRVSLWDO�GDWD�DORQH LV�DOVR�SUREOHPDWLF��+RVSLWDO�GDWD�ODFN�LQIRUPDWLRQ�RQ�ORFDWLRQ�DQG�FLUFXPVWDQFHV�
RI�FUDVKHV�DQG�WKHUH�LV�XQFHUWDLQW\�DERXW�KRZ�UHOLDEO\�WKH\�LGHQWLI\�³URDG�FUDVKHV´ DV�GHILQHG E\�URDG�VDIHW\�
DJHQFLHV�

� 7KH�1DWLRQDO�5RDG�6DIHW\�$FWLRQ�3ODQ�����±�����FULWLFDO�DFWLRQ��L���ZKLFK�VSHFLILHV�WKDW DOO�MXULVGLFWLRQV�ZLOO�ZRUN�WRJHWKHU�WR�HVWDEOLVK�
DQG�SRSXODWH�D�PDWFKHG�QDWLRQDO�FUDVK�DQG�KRVSLWDO�GDWD�VHULHV��DQG�HVWDEOLVK�PDQDJHPHQW�DUUDQJHPHQWV�IRU�WKH�VHULHV�VR�WKDW�LW�FDQ�
EH�XVHG�IRU�WKH�RQJRLQJ�PRQLWRULQJ�RI�WKH�1566�

� 3UHYLRXV�ZRUN�KDV�IRXQG�WKDW URDG�FUDVK�LQMXULHV�WKDW�UHTXLUHG�KRVSLWDOLVDWLRQ�EXW�ZHUH�QRW�UHSRUWHG�WR�SROLFH�LQFOXGHG�XS�WR�����RI�
F\FOLVW�FDVHV�DQG�XS�WR�����RI�PRWRUF\FOLVW�FDVHV��$OVRS�	�/DQJOH\��������%RXIRXV��)LQFK��+D\HQ�	�:LOOLDPVRQ��������:DWVRQ��
:DWVRQ�	�9DOOPXXU���������7KHVH�YXOQHUDEOH�URDG�XVHU�JURXSV�DUH�LQFUHDVLQJ�LQ�QXPEHU��,I�XQGHU�UHSRUWHG�LQ�GDWD�VRXUFHV�XVHG�IRU�
URDG�VDIHW\�SXUSRVHV��WKHVH�URDG�XVHU�JURXSV�DUH�OLNHO\�WR�EH�XQGHU�HPSKDVLVHG�LQ�URDG�VDIHW\�VWUDWHJLHV�DQG�LQLWLDWLYHV�
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'DWD�OLQNDJH�FDQ�HQDEOH�VWUHQJWKV�RI�ERWK�PDLQ�VRXUFHV�WR�EH�XVHG��,W�LV�DOVR�QHFHVVDU\�WR�OLQN�ZLWK�GHDWKV�
GDWD��WR�HQVXUH�WKDW�URDG�GHDWKV�DUH�UHOLDEO\�GLVWLQJXLVKHG�IURP�QRQ�IDWDO�URDG�LQMXU\�FDVHV��'DWD�OLQNDJH�
EHWZHHQ�KRVSLWDO�DQG�SROLFH�GDWD�KDV�EHHQ�DFNQRZOHGJHG�E\�URDG�WUDQVSRUW DJHQFLHV�DV�EHLQJ�DQ�LQWHJUDO�
SDUW�RI�IXWXUH�UHSRUWLQJ�RI�QRQ�IDWDO�URDG�FUDVK�LQMXULHV��ZLWK�OLQNDJH�VWXGLHV�FRQGXFWHG�LQ�16:��:HVWHUQ�
$XVWUDOLD� 4XHHQVODQG� D�SLORW FRPSOHWHG�LQ�9LFWRULD��DQG�1HZ�=HDODQG�DOUHDG\�KDYLQJ�D�SURFHVV�OLQNLQJ�
KRVSLWDOLVDWLRQV�DQG�UHSRUWHG�VHULRXV�LQMXU\�FUDVKHV� �

7KH�16:�OLQNHG�GDWD�VWXG\��7UDQVSRUW�IRU�16:�������VKRZ WKH�YDOXH�RI�OLQNLQJ�GDWD�DQG�VWURQJ�UHDVRQV�IRU�
XVLQJ�DOO�KRVSLWDO�DGPLVVLRQV�DV�DQ�LQGLFDWRU�RI�URDG�UHODWHG�VHULRXV�LQMXU\��%HWZHHQ������DQG������

�� 7KHUH�ZHUH�PRUH�WKDQ���������SHUVRQV�VHULRXVO\�LQMXUHG��KRVSLWDOLVHG�FDVHV��RQ�16:�URDGV�����SHU�FHQW
RI�WKHVH�PDWFKHG�WR�D�SHUVRQ�LQYROYHG�LQ�D�FUDVK�UHSRUWHG�WR�16:�SROLFH�

�� 7RWDO�VHULRXV�LQMXULHV�KDYH�LQFUHDVHG E\���SHU�FHQW �RYHU�WKH�VDPH�SHULRG�IDWDOLWLHV�GHFUHDVHG������SHU�
FHQW����7KLV�LQFUHDVH�LQ�VHULRXV�LQMXULHV�ZDV�ODUJHO\�GXH�WR�D����SHU�FHQW�LQFUHDVH LQ�VHULRXV�LQMXULHV�QRW�
PDWFKHG�WR�D�SROLFH�UHSRUW��6HULRXV�LQMXULHV�PDWFKHG�WR�D�SROLFH�UHSRUW�GHFUHDVHG E\���SHU�FHQW�

�� 7KH�ULVH�LQ�WRWDO�VHULRXV�LQMXU\�FDVHV�FDQ�EH�ODUJHO\�DWWULEXWHG�WR�DQ�LQFUHDVH�DPRQJ�PRWRUF\FOLVWV��XS����
SHU�FHQW���SHGDO�F\FOLVWV��XS����SHU�FHQW��DQG�'ULYHUV��XS����SHU�FHQW��

7KH�16:�OLQNHG�GDWD�VWXG\�DOVR�UHYHDOHG�GLIIHUHQW�VSDWLDO�SDWWHUQV�DQG�WUHQGV�IRU�PDWFKHG�DQG�XQPDWFKHG�
FDVHV��

7KH REMHFWLYH�RI�6WDJH�� ZDV�WR�GHWHUPLQH�LI�D�QDWLRQDO�DSSURDFK�WR�OLQNDJH�ZDV�IHDVLEOH��-XULVGLFWLRQ�VWXGLHV�
FRQGXFWHG�LQ�LVRODWLRQ�FDQQRW�GHDO�ZHOO�ZLWK�FURVV�ERUGHU�IORZV�RI�FDVHV��$OVR��GLIIHUHQFHV�LQ�PHWKRGV�FDVW�
GRXEW�RQ�FRPSDUDELOLW\��PHDQLQJ�LW�ZRXOG�QRW�EH�SRVVLEOH�WR�SURGXFH�D�QDWLRQDO�HVWLPDWH�IRU�D�SDUWLFXODU�\HDU�
.H\�GHVLJQ�FRQVLGHUDWLRQV�IRU�WKLV�$XVWURDGV�SURMHFW�ZHUH�WKDW�LW�ZDV�WR�EH�D�QDWLRQDO�DSSOLFDWLRQ��ZLWK�
QDWLRQDO�FRQVLVWHQF\�RI�PHWKRG WKDW�ZRXOG�DOORZ�DVVHVVPHQW�RI�FURVV�ERUGHU�IORZV��H�J��D�FUDVK�UHSRUWHG�LQ�
RQH�MXULVGLFWLRQ�WKDW�UHVXOWV�LQ�KRVSLWDO�FDUH�LQ�DQRWKHU�MXULVGLFWLRQ��DQG�SUDFWLFDELOLW\ LQ�WKH�FRQWH[W�RI�
FRQWHPSRUDU\�UHTXLUHPHQWV�DQG�SUDFWLFHV�FRQFHUQLQJ�GDWD�OLQNDJH�LQ�$XVWUDOLD��

,W�ZDV�UHFRJQLVHG�WKDW�ZKLOH�WHFKQLFDO�FDSDELOLWLHV�IRU�WKH�HQYLVDJHG�SURMHFW�H[LVWHG��DQG�ZKLOH�OLQNHG�GDWD�
LQIUDVWUXFWXUH�DQG�SURMHFWV�ZHUH�PDWXUH�LQ�VRPH�MXULVGLFWLRQV��DGPLQLVWUDWLYH�DUUDQJHPHQWV�DQG�WUDGLWLRQV�IRU�
PXOWL�MXULVGLFWLRQDO GDWD�OLQNDJH�SURMHFWV�ZHUH�PXFK�OHVV�ZHOO�GHYHORSHG��+HQFH��LW�ZDV�DQWLFLSDWHG�WKDW�WKLV�
SURMHFW�ZRXOG�EUHDN�QHZ�JURXQG�DQG�LQ�GRLQJ�VR��PLJKW�HQFRXQWHU GHOD\V� FRPSOLFDWLQJ�IDFWRUV� RU�EDUULHUV��

7KH�6WDJH���SURMHFW�SODQ�KDV�VLPLODULWLHV�WR�OLQNDJH�SURMHFWV�FRQGXFWHG�LQ�VHYHUDO�MXULVGLFWLRQV�EXW�LV�QRW�
LGHQWLFDO�WR�DQ\�RI�WKHP��$OVR� IRU�UHDVRQV�RI�SLORW�SURMHFW�SUDFWLFDELOLW\� KHDOWK�VHFWRU�GDWD�VRXUFHV�ZHUH�
OLPLWHG�WR�DGPLWWHG�SDWLHQW�GDWD�FROOHFWLRQV��:H�UHFRJQL]H�WKH�SRWHQWLDO�YDOXH�RI�RWKHU�VRXUFHV��QRWDEO\�
HPHUJHQF\�GHSDUWPHQW�GDWD�DQG�DPEXODQFH�GDWD��DQG�HQYLVDJH�WKDW�WKH�VFRSH�RI�WKH�PHWKRG�PLJKW�EH�
ZLGHQHG�LQ�IXWXUH ZKHQ�WKH�SUDFWLFDELOLW\�RI�LQFRUSRUDWLQJ�WKHVH�VRXUFHV�KDV�EHHQ�HVWDEOLVKHG��

7KH�UHVHDUFK�REMHFWLYHV�RI�WKH�6WDJH�� SURMHFW�ZHUH�DV�IROORZV�

7R�OHDUQ�ZKHWKHU�UHOHYDQW�HWKLFV�FRPPLWWHHV�DQG�GDWD�FXVWRGLDQV�ZLOO�DOORZ�WKH�HQYLVDJHG�QDWLRQDO�
OLQNDJH�EDVHG�SURMHFW�IRU�PHDVXULQJ�QRQ�IDWDO�URDG�LQMXU\�LQ�$XVWUDOLD��

7R�WHVW�WKH�WHFKQLFDO�IHDVLELOLW\�RI�WKH�PHWKRG�E\�DSSO\LQJ�LW�WR�RQH�\HDU�RI�GDWD��QDPHO\�WKH�PRVW�UHFHQW�
\HDU�IRU�ZKLFK�VXIILFLHQW�DSSURYDOV�ZHUH�REWDLQHG��

7R�DVVHVV�WKH�XWLOLW\�RI�WKH�OLQNHG�GDWD�SURGXFHG�E\�XQGHUWDNLQJ�DQDO\VHV�WR�HOXFLGDWH�PDWWHUV�LQFOXGLQJ�

�� 7KH�GHJUHH�RI�RYHUODS�LQ�FUDVK�DQG�KRVSLWDO�GDWD��LQFOXGLQJ�FKDUDFWHULVWLFV�RI�XQPDWFKHG�FDVHV��

�� &KDUDFWHULVWLFV�RI�XQPDWFKHG�FDVHV��SDUWLFXODUO\�WKH�QXPEHU�DQG�W\SH�RI�LQMXU\�RI�YXOQHUDEOH�URDG�
XVHUV��H�J��PRWRUF\FOLVWV�DQG�SHGDO�F\FOLVWV��

�� &RPSDULVRQ�RI�EHVW�HVWLPDWHV�RI�QRQ�IDWDO�URDG�LQMXU\�EDVHG�RQ�OLQNHG�GDWD�ZLWK�HVWLPDWHV�EDVHG�RQ�
QRQ�OLQNHG�KRVSLWDO�GDWD�DQG�DSSUDLVDO�RI�WKH�GLIIHUHQFHV��

� 3DXO�*UDKDP�DW�1=7$�KDV�XQGHUWDNHQ�D�SURFHVV�OLQNLQJ�+RVSLWDOLVDWLRQV�DQG�5HSRUWHG�6HULRXV�,QMXU\�FUDVKHV��7KH�SULYDF\�LVVXHV��
DQG�ILQGLQJV�UHJDUGLQJ�GLIIHUHQW�UHSRUWLQJ�UDWHV�IRU�GLIIHUHQW�URDG�XVHU�JURXSV��DUH�VLPLODU�WR�WKLV�$XVWURDGV�SLORW�SURMHFW�

� %,75(�������5RDG�WUDXPD�$XVWUDOLD������VWDWLVWLFDO�VXPPDU\��$XJXVW�



$�1DWLRQDO�$SSURDFK�WR�0HDVXULQJ�1RQ�IDWDO�&UDVK�2XWFRPHV

$XVWURDGV������_�SDJH��

�� 7KH�GHJUHH�RI�FRQFRUGDQFH�EHWZHHQ�µLQ�WUDIILF¶�FDVHV��KRVSLWDO�GDWD��DQG�µRQ�URDG¶�FDVHV��FUDVK�
GDWD���DQG�

�� 7KH�QXPEHUV�RI�FDVHV�ZKHUH�SHRSOH�GLH�XS�WR����GD\V�DIWHU�D�FUDVK�RU�GLH�IURP����GD\V�WR�RQH�\HDU�
DIWHU�D�FUDVK�

7R�FRPPXQLFDWH�DQG�GLVFXVV�WKH�UHVXOWV�ZLWK�VWDNHKROGHUV�

5HSRUW�2YHUYLHZ�

&KDSWHU�� GHVFULEHV�GHYHORSPHQW�RI�WKH�VWXG\�PHWKRG��

&KDSWHU�� GHVFULEHV�WKH�SURFHVV�RI�VHHNLQJ�DSSURYDO�WR�REWDLQ�DQG�XVH�WKH�UHTXLUHG�GDWD��

&KDSWHU�� UHSRUWV�RQ�WKH�GDWD�SURYLGHG�DQG�RQ�SUHSDUDWLRQ�RI�WKH�GDWD�IRU�DQDO\VLV��

&KDSWHU�� SUHVHQWV�VWDWLVWLFDO�UHVXOWV�

&KDSWHU�� VXPPDULVHV�UHVXOWV�RI�WKH�6WDJH���SURMHFW�DQG�GUDZV�FRQFOXVLRQV�RQ�PDWWHUV�LQFOXGLQJ�LWV�
LPSOLFDWLRQV�IRU�6WDJHV���DQG���

$SSHQGL[�$�FRQWDLQV�D�VXPPDU\�RI�WKH�SLORW�SURMHFW�

$SSHQGL[�%�UHFRUGV�DGGLWLRQDO�DVSHFWV�RI�WKH�HWKLFDO�DSSURYDO�SURFHVVHV��

$SSHQGL[�&�OLVWV�WKH�GDWD�ILHOGV�LQ�WKH�FUDVK�DQG�KRVSLWDO�GDWD�ILOHV�

$SSHQGL[�'�FRPSULVHV�VHFWLRQV�WKDW�GHWDLO�VHYHUDO�WHFKQLFDO�PDWWHUV�

$SSHQGL[�(�FRQWDLQV�DGGLWLRQDO�GDWD�WDEOHV��VXSSOHPHQWLQJ�WKRVH�LQ�&KDSWHU���
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�� 3URMHFW�0HWKRG

&KDSWHU���GHVFULEHV�WKH�GHYHORSPHQW�DQG�RUJDQLVDWLRQ�RI�WKH�SURMHFW�PHWKRG��DQG�XQGHUWDNLQJ�RI�WKH�SLORW�
6HH�$SSHQGL[���IRU�D�VXPPDU\�RI�WKH�SXUSRVH��LVVXHV�DQG�OLQNV�WR�$XVWURDGV�6WUDWHJLF�DQG�2SHUDWLRQDO�
3ODQV��

7ZR�DOWHUQDWH�SURMHFW�GHVLJQV�ZHUH�GHYHORSHG�

'HVLJQ���ZRXOG�SURGXFH�OLQNHG�ILOHV�ZLWK�QR�LGHQWLI\LQJ�GDWD��ZKLFK�ZHUH�WR�EH�KHOG�LQ�D�VHFXUH�UHSRVLWRU\���
DFFHVVLEOH�RQO\�WR�DXWKRULVHG�LQYHVWLJDWRUV��WKH�RXWSXW�GHVFULEHG�LQ�SDUW��LL�D� RI�WKH�SURMHFW�EULHI�± VHH�
$SSHQGL[�$���

'HVLJQ���ZRXOG�DOORZ�OLQNHG�ILOHV�ZLWK�LGHQWLI\LQJ�LQIRUPDWLRQ�WR�EH�XVHG�E\�DXWKRULVHG�LQYHVWLJDWRUV�DQG�
URDG�VDIHW\�DJHQFLHV��WKH�RXWSXW�LQ�SDUW��LL�E� RI�WKH�EULHI���

%\�6HSWHPEHU������ IHHGEDFN�KDG�EHHQ�UHFHLYHG�IURP�KHDOWK�DQG�FUDVK�GDWD�FXVWRGLDQV�DQG�HWKLFV�
FRPPLWWHHV LQGLFDWLQJ�WKDW�'HVLJQ���ZDV�OLNHO\�DFFHSWDEOH��JLYHQ�DGKHUHQFH�WR�WKH�VHSDUDWLRQ�SULQFLSOH�DQG�
RWKHU�PHDVXUHV�WR�SUHYHQW�LGHQWLILFDWLRQ�RI�LQGLYLGXDOV�UHSUHVHQWHG�E\�GDWD�UHFRUGV��7KH�VWURQJ�LPSOLFDWLRQ�RI�
WKH�UHVSRQVHV�WR�'HVLJQ���ZDV�WKDW WKDW�'HVLJQ���ZRXOG QRW�EH�DFFHSWDEOH��

)XUWKHU��D�ULVN�ZDV�LGHQWLILHG�WKDW�LI�WKH�SURMHFW�UHTXHVWHG�SHUPLVVLRQ WR�REWDLQ�DQG UHOHDVH�LGHQWLI\LQJ�GDWD�WR�
%,75(�DQG�MXULVGLFWLRQDO�URDG�DJHQFLHV �'HVLJQ����WKHQ�WKLV�FRXOG�UHVXOW�LQ�ERWK�GHVLJQV�EHLQJ�UHMHFWHG�

7KH�SURMHFW�PDQDJHU�WKHUHIRUH�GHFLGHG�LW�ZDV�QRW�IHDVLEOH�WR�SURFHHG�ZLWK�'HVLJQ���DQG�DGYLVHG�FUDVK�GDWD�
FXVWRGLDQV�WKDW�WKH�SURMHFW�ZRXOG�SURFHHG�RQO\�ZLWK�WKH�UHTXHVWV�WR�SURGXFH�QRQ�LGHQWLI\LQJ�ILOHV��'HVLJQ�����

$V�D�FRQVHTXHQFH�

-XULVGLFWLRQ�URDG�DJHQFLHV�ZLOO�QRW�EH�DEOH�WR�XVH�WKH�RXWSXW�RI�WKLV�SURMHFW�WR�LGHQWLI\�SDUWLFXODU�FUDVKHV�
WKDW�UHVXOWHG�LQ�KRVSLWDOLVDWLRQ��DQG

2QO\�QRQ�LGHQWLI\LQJ�GDWD�ZLOO�EH�KHOG�LQ�WKH�685(�IDFLOLW\�DQG�EH�H[WUDFWHG�LQ�VXPPDU\�IRUP�

%\�0D\������GHOD\V�LQ�JDLQLQJ�VRPH�DSSURYDOV�IRU�FUDVK�DQG�KHDOWK�GDWD�PHDQW WKDW�WKH�SURMHFW�ZDV�UXQQLQJ�
DSSUR[LPDWHO\���PRQWKV�EHKLQG VFKHGXOH��2Q���-XO\������D�&RQWUDFW�9DULDWLRQ�ZDV�VLJQHG��7KH�RULJLQDO�
SURMHFW�FRPSOHWLRQ�GDWH�UHPDLQHG����-XQH������DQG�WKH�EXGJHW�ZDV�XQFKDQJHG�

��� 'HYHORSPHQW�DQG�RUJDQLVDWLRQ RI�WKH�SLORW�SURMHFW

/DWH�LQ�������3URIHVVRU�-DPHV�+DUULVRQ�DW�)OLQGHUV�8QLYHUVLW\�ZDV�LQYLWHG�E\�%,75(�WR�SURYLGH�DGYLFH�WR�
$XVWURDGV�RQ�D�QDWLRQDO�DSSURDFK�WR�PHDVXULQJ�QRQ�IDWDO�FUDVK�RXWFRPHV��7KLV�ZDV�LQ�UHVSRQVH�WR�WKH�
LGHQWLILFDWLRQ�RI�DFWLRQ�WR�LPSURYH�WKH�QDWLRQDO�PHDVXUHPHQW�RI�QRQ�IDWDO�URDG�LQMXU\�DV�D�SULRULW\�LQ�WKH�
1DWLRQDO�5RDG�6DIHW\�6WUDWHJ\��1566��5HYLHZ�DQG�WKH�1566�GUDIW�$FWLRQ�3ODQ�IRU�����±�����

7KLV�DGYLFH�ZDV�UHFHLYHG�IDYRXUDEO\�DQG�LQ�WKH�HDUO\�PRQWKV�RI������LW�ZDV�PDGH�WKH�VXEMHFW�RI�DQ�
$XVWURDGV�SURMHFW�SURSRVDO��2SWLRQV�IRU�KRZ�WKH�SURMHFW�PLJKW�EH�DGPLQLVWHUHG�ZHUH�H[SORUHG�EHIRUH�VHWWOLQJ�
RQ�WKH�PRGHO�RI�DQ�DJUHHPHQW�EHWZHHQ�$XVWURDGV�DQG�)OLQGHUV�8QLYHUVLW\��$IWHU�GHYHORSPHQW�RI�WKH�SURMHFW�
EULHI��DQG�UHILQHPHQW�RQ�WKH�EDVLV�RI�LQSXW�E\�WKH�SDUWLHV��WKH�DJUHHPHQW�ZDV�VLJQHG�LQ�1RYHPEHU������
0U�7LP�5LVEH\�DW�%,75(�ZDV�DSSRLQWHG�DV�WKH�$XVWURDGV�SURMHFW�PDQDJHU�

� 7KH�6HFXUH�8QLILHG�5HVHDUFK�(QYLURQPHQW��685(��LV�D�VHFXUH�FRPSXWLQJ�HQYLURQPHQW�WKDW�ZDV�SXUSRVH�EXLOW�IRU�DQDO\VLV�XVLQJ�
OLQNHG�KHDOWK�DQG�KHDOWK�UHODWHG�GDWD��685(�ZDV�HVWDEOLVKHG�ZLWK�IXQGLQJ�IURP�WKH�$XVWUDOLDQ�DQG�1HZ�6RXWK�:DOHV�*RYHUQPHQWV��
)XUWKHU�LQIRUPDWLRQ�LV�DYDLODEOH�DW�KWWSV���ZZZ�VD[LQVWLWXWH�RUJ�DX�RXU�ZRUN�VXUH�
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3URIHVVRU�+DUULVRQ�FRQYHQHG�DQG�OHG�WKH�JURXS�RI�LQYHVWLJDWRUV�ZKR XQGHUWRRN�WKH�SURMHFW��7KH�RWKHU�
LQYHVWLJDWRUV�LQ�WKH�SURMHFW UHVHDUFK�JURXS�DUH�$�3URIHVVRU�.LUVWHQ�9DOOPXXU�DQG�'U�$QJHOD�:DWVRQ��ERWK�DW�
WKH�4XHHQVODQG�8QLYHUVLW\�RI�7HFKQRORJ\��

$�SURMHFW�:RUNLQJ�*URXS�ZDV�HVWDEOLVKHG�WR�SURYLGH�D�IRUPDO�PHFKDQLVP�IRU�IUHTXHQW�FRPPXQLFDWLRQ�
EHWZHHQ�WKH�SURMHFW�PDQDJHU�DQG�WKH�LQYHVWLJDWRUV��,Q�DGGLWLRQ�WR�WKH�SURMHFW�PDQDJHU�DQG�WKH�QDPHG�
LQYHVWLJDWRUV��WKH�:RUNLQJ�*URXS�DOVR�LQFOXGHG 0U�+DVVDQ�5DLVLDQ]DGHK��'LUHFWRU�RI�,QIRUPDWLRQ�DW�
7UDQVSRUW�IRU�16: ZLWK�UHVSRQVLELOLW\�IRU�WKH�OLQNHG�FUDVK�GDWD�SURJUDP�LQ�16:��DQG�'U�'HOLD�+HQGULH�
�&HQWUH�IRU�3RSXODWLRQ�+HDOWK�5HVHDUFK�DW�&XUWLQ�8QLYHUVLW\��ZLWK�H[SHUWLVH�LQ�KHDOWK�HFRQRPLFV��OLQNDJH�
VWXGLHV�DQG�LQMXU\�UHVHDUFK LQ�:$���

��� 8QGHUWDNLQJ�WKH�SLORW�SURMHFW

8QGHUWDNLQJ�WKH�SLORW�SURMHFW�KDG�WKUHH�PDLQ�VWDJHV������HVWDEOLVKPHQW��VHW�XS�������REWDLQLQJ�DSSURYDOV�DQG�
GDWD��DQG�����SUHSDUDWLRQ��DQDO\VLV�DQG�UHSRUWLQJ�RI�WKH�GDWD�REWDLQHG�

����� 3URMHFW�HVWDEOLVKPHQW�

(VWDEOLVKPHQW�ZDV�D�VKRUW�VWDJH��ZKLFK�H[WHQGHG�IURP�DSSURYDO�RI�IXQGLQJ�ODWH�LQ�1RYHPEHU������WR�
-DQXDU\�������'XULQJ�WKLV�SHULRG��RSHUDWLRQDO�DUUDQJHPHQWV�IRU�WKH�SURMHFW�ZHUH�SXW�LQ�SODFH��LQFOXGLQJ�
DUUDQJHPHQWV�EHWZHHQ�)OLQGHUV�8QLYHUVLW\�DQG�WKH�4XHHQVODQG�8QLYHUVLW\�RI�7HFKQRORJ\�DQG�HVWDEOLVKPHQW�
RI�WKH�SURMHFW�:RUNLQJ�*URXS�

����� 2EWDLQLQJ�DSSURYDOV�DQG�GDWD�

2EWDLQLQJ�DSSURYDOV�DQG�GDWD�ZDV�H[SHFWHG�WR�EH�WKH�PRVW�WLPH�FRQVXPLQJ�VWDJH�RI�WKH�SURMHFW��DQG�WKLV�
WXUQHG�RXW�WR�EH�WKH�FDVH��6LQFH�WKHUH�ZDV�QR�GLUHFW�SUHFHGHQW�IRU�WKH�SURMHFW��LW�ZDV�QRW�SRVVLEOH�WR�IRUHFDVW�
FRQILGHQWO\�KRZ�ORQJ�WKH�SURFHVV�ZRXOG�WDNH��7KH�H[SHULHQFH�RI�RWKHU�LQYHVWLJDWRUV�ZKR�KDG�GRQH��RU�ZHUH�
GRLQJ��PXOWL�MXULVGLFWLRQ�GDWD�OLQNDJH�VWXGLHV�LQGLFDWHG�WKDW�LW�ZDV�DOPRVW�FHUWDLQ�WR�WDNH�PRUH�WKDQ�D�\HDU��DQG
SRWHQWLDOO\�FRQVLGHUDEO\�ORQJHU�

$V�QRWHG�DERYH��IHHGEDFN�IURP�KHDOWK�DQG�FUDVK�GDWD�FXVWRGLDQV�DQG�HWKLFV�FRPPLWWHHV�LQGLFDWHG�WKDW�
'HVLJQ���ZRXOG�QRW�EH�DFFHSWDEOH��)XUWKHUPRUH��D�ULVN�ZDV�LGHQWLILHG�WKDW�LI�WKH�SURMHFW�SHUVLVWHG�ZLWK�
UHTXHVWV�FRQFHUQLQJ�ERWK�GHVLJQV WKHQ�FRQFHUQ�DERXW�'HVLJQ���FRXOG�UHVXOW�LQ�ERWK GHVLJQV EHLQJ�UHMHFWHG�
$FFRUGLQJO\��WKH�SURMHFW�PDQDJHU�GHFLGHG�WR�SURFHHG�RQO\�ZLWK�WKH�UHTXHVWV�QHFHVVDU\�IRU�'HVLJQ����

7KH�GDWD�DFTXLVLWLRQ�SKDVH�RI�WKH�6WDJH���SURMHFW�H[WHQGHG�IURP�)HEUXDU\������XQWLO�)HEUXDU\ ������DERXW�
�� PRQWKV��7KLV�UHIOHFWV�WKH�WLPH�UHTXLUHG�WR�SUHSDUH�HWKLFV�FRPPLWWHH�DSSOLFDWLRQV��GHDO�ZLWK�LVVXHV�DULVLQJ�
IURP�WKHP��FRQFOXGH�QHJRWLDWLRQV�ZLWK�GDWD�FXVWRGLDQV��SXW�LQ�SODFH�DUUDQJHPHQWV�WKDW�WKH\�UHTXLUHG��DQG�WKH�
WLPH�UHTXLUHG�IRU�WKH�FXVWRGLDQV¶�DJHQFLHV�WR�SUHSDUH�UHTXLUHG�GDWD�ILOHV�DQG�VXEPLW�WKHP�WR�WKH�$,+:�'/8�
DQG�685(��7KLV�WRRN�HYHQ�ORQJHU�WKDQ�KDG�EHHQ�DQWLFLSDWHG��:KLOH�OHQJWK\²DQG�ORQJHU�WKDQ�WKH�SHULRG�
DOORZHG�IRU�LQ�WKH�SURMHFW�SODQ²WKLV�GXUDWLRQ�LV�LQ�NHHSLQJ�ZLWK�WKH�H[SHULHQFH�RI�RWKHU�LQYHVWLJDWRUV�ZKR�
KDYH�XQGHUWDNHQ�PXOWL�MXULVGLFWLRQ�OLQNDJH�SURMHFWV�LQ�$XVWUDOLD �5RVPDQ�HW�DO��������0LWFKHOO��&DPHURQ��
0F&OXUH�	�:LOOLDPVRQ�������

,W�ZDV�QHFHVVDU\�WR�DOORZ�WLPH�WR�FRPSOHWH�GDWD�OLQNDJH��JHW�UHPDLQLQJ�FRQWHQW�GDWD�ILOHV�ORGJHG�LQ�685(��
WKHQ�FRQGXFW�DQG�ZULWH�XS�DQDO\VLV��,Q�WKH�SURMHFW�SODQ��DERXW�D�\HDU�ZDV�DOORZHG�IRU�WKLV��7KH�ILUVW�GDWD�
UHDFKHG�WKH�685(�UHSRVLWRU\�LQ�6HSWHPEHU�������DERXW����PRQWKV�DIWHU�FRPPHQFHPHQW�RI�WKH�GDWD�
DFTXLVLWLRQ�SKDVH��,Q�SUDFWLFH��WKH�FXW�RII�IRU�SURYLVLRQ�RI�LGHQWLI\LQJ�GDWD�WR�WKH�$,+:�'/8�IRU�OLQNDJH�ZDV
GHIHUUHG�WR 'HFHPEHU�������LQ�RUGHU�WR�DOORZ�LQFOXVLRQ�RI�PRUH�MXULVGLFWLRQV��&RQWHQW�GDWD�ILOHV�ZHUH�
DFFHSWHG�XQWLO�)HEUXDU\�������DIWHU�ZKLFK�GDWD�SUHSDUDWLRQ�DQG�DQDO\VLV�FRXOG�EHJLQ�
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7KH�XQDYRLGDEOH�SURORQJDWLRQ�RI�WKH�SURFHVV�RI�REWDLQLQJ�GDWD��QHFHVVLWDWHG�FRPSUHVVLRQ�RI�WKH�SHULRG�IRU�
DQDO\VLV�DQG�UHSRUWLQJ��$ERXW�� PRQWKV�ZDV�VSHQW�FOHDQLQJ��SUHSDULQJ�DQG�DQDO\VLQJ�GDWD�IURP�1HZ�6RXWK�
:DOHV��9LFWRULD��4XHHQVODQG�DQG�6RXWK�$XVWUDOLD�DQG�ZULWLQJ�XS�WKH�NH\�ILQGLQJV��7KLV�SHULRG�ZDV�VKRUWHU�
WKDQ�SODQQHG�DQG�ZDV�QRW�VXIILFLHQW�IRU�IXOO�H[DPLQDWLRQ�DQG�DQDO\VLV�RI�WKH�OLQNHG�GDWD��,W�LV�DQWLFLSDWHG�WKDW�
DQDO\VLV�LQFOXGHG�LQ�WKLV�UHSRUW�ZLOO�EH�VXSSOHPHQWHG�E\�IXUWKHU�DQDO\VLV�GXULQJ�6WDJH���DQG�6WDJH���RI�WKH�
SURMHFW��DQG�SURGXFWLRQ�RI�SDSHUV�IRU�VXEPLVVLRQ�WR�MRXUQDOV��

7KH�SURFHVVHV�IRU�VHHNLQJ�DFFHVV�WR�WKH�UHTXLUHG�GDWD�DUH�GHVFULEHG�LQ�&KDSWHU ���(WKLFV�DQG�FXVWRGLDQ�
DSSURYDO�ZDV�VRXJKW�LQ�RUGHU�WR�OLQN�KRVSLWDO�GDWD�DQG�URDG�FUDVK�GDWD�IURP�HDFK�$XVWUDOLDQ�VWDWH�DQG�
WHUULWRU\�DQG�ZLWK�QDWLRQDO�GHDWKV�GDWD��:KHUH�DSSURYDO�ZDV�REWDLQHG��WKH�$XVWUDOLDQ�,QVWLWXWH�RI�+HDOWK�DQG�
:HOIDUH�'DWD�/LQNDJH�8QLW��$,+:�'/8��OLQNHG�WKHVH�GDWD�XVLQJ�LGHQWLILHUV�SURYLGHG�E\�WKH�FXVWRGLDQV� 7KH�
OLQNDJH�NH\�SURGXFHG�E\�WKLV SURFHVV��DQG�WKH�GH�LGHQWLILHG�FRQWHQW GDWD�ILOHV�ZHUH�VXEPLWWHG��UHVSHFWLYHO\��
E\�WKH�$,+:�'/8 DQG�E\��RU�RQ�EHKDOI�RI��WKH�FXVWRGLDQV¶ DJHQFLHV�WR�WKH�6HFXUH�8QLILHG�5HVHDUFK�
(QYLURQPHQW��685(��IRU�XS�ORDGLQJ�DQG�XVH�E\�WKH�UHVHDUFK�WHDP�

$�GHVFULSWLRQ�RI�KRZ�GDWD�IURP�WKH�YDULRXV�VRXUFHV�ZHUH�FRPELQHG DQG�SUHSDUHG IRU�DQDO\VLV�LV�JLYHQ�LQ�
&KDSWHU ���7KH�SODQQHG�SURMHFW�DQDO\VLV�VWUDWHJ\�LV�SURYLGHG�LQ�$SSHQGL[�'��6HFWLRQ ���

7DEOH�����SURYLGHV�DQ�RYHUYLHZ�RI�PDMRU�HYHQWV�LQ�WKH�6WDJH���SURMHFW�

7DEOH����� 2YHUYLHZ�RI�SURMHFW�WLPHWDEOH

'DWH� (YHQW�

'HFHPEHU����� &RPPHQFHPHQW�RI�6WDJH���SURMHFW

)HEUXDU\����� %HJDQ�VHHNLQJ�HWKLFV�FRPPLWWHH�DQG�FXVWRGLDQ�DSSURYDOV�DQG�GDWD

)HEUXDU\����� )LUVW�GDWD�ILOH�VXSSOLHG

'HFHPEHU����� &XW�RII��ZDLW�IRU�VXSSO\�RI�LGHQWLI\LQJ�GDWD�ILOHV�WR�$,+:�'DWD�/LQNDJH�8QLW

)HEUXDU\����� &XW�RII��ZDLW�IRU�VXSSO\�RI�FRQWHQW�GDWD�ILOHV�WR�685(��IRU�XVH�LQ�DQDO\VLV

6HSWHPEHU ���� 'UDIW�UHSRUW�FRPSOHWHG

1RYHPEHU����� &RQVXOWDWLRQ�RQ�GUDIW�UHSRUW�FRPSOHWHG��LQFOXGLQJ�D�WHFKQLFDO�ZRUNVKRS�����1RYHPEHU������

'HFHPEHU����� 6XEPLVVLRQ�WR WKH $XVWURDGV�5RDG�6DIHW\�7DVNIRUFH�
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�� 6HHNLQJ�$SSURYDOV�WR�8VH 'DWD

7KLV�FKDSWHU GHVFULEHV WKH�ILUVW�SKDVH�RI�WKH�SURFHVV�RI�REWDLQLQJ�GDWD�IRU�WKH�SURMHFW��VHHNLQJ�WKH�DSSURYDO�RI�
GDWD�FXVWRGLDQV�DQG�HWKLFV�FRPPLWWHHV�

7KH�FKDSWHU�GHVFULEHV�WKH�SDUWLHV�IURP�ZKRP�DSSURYDO�ZDV�VRXJKW �6HFWLRQ�����GDWD�VRXUFHV� DQG ZKDW�ZDV�
UHTXHVWHG �6HFWLRQ�����VHOHFWLRQ�FULWHULD�IRU�FUDVK�DQG�KRVSLWDO�UHFRUGV���7KH�WZR�IROORZLQJ�VHFWLRQV�SURYLGH�D�
VXPPDU\�RI�WKH�DSSURYDO�SURFHVV�IRU�KRVSLWDO��FUDVK�DQG�GHDWKV�GDWD �6HFWLRQ������DQG�D�GHVFULSWLRQ�RI�WKH�
RXWFRPHV�RI�WKH�UHTXHVWV�DQG D�VXPPDU\�RI�WKH�WLPH�WDNHQ�

)HZ�OLQNHG�GDWD�SURMHFWV�KDYH�EHHQ�FRPSOHWHG LQ�$XVWUDOLD�WKDW�LQFOXGH�GDWD�IURP�PXOWLSOH�MXULVGLFWLRQV�DQG�
YHU\�IHZ�LQFOXGH�GDWD�IURP�HYHU\�VWDWH�DQG�ERWK�WHUULWRULHV��7KH�JHQHUDO�H[SHULHQFH�LV�WKDW�DSSURYDO�DQG�GDWD�
VXSSO\�WDNH�D�ORQJ�WLPH�

$JHQFLHV�UHVSRQVLEOH�IRU����VRXUFHV��FUDVK�GDWD��DGPLWWHG�SDWLHQWV�GDWD��DQG�WKH�1DWLRQDO�'HDWK�,QGH[��ZHUH�
FRQVXOWHG�WR�GHWHUPLQH�IHDVLELOLW\��DFFHVV�DUUDQJHPHQWV��DQG�ZLOOLQJQHVV�WR�DOORZ�XVH�RI�GDWD�IRU�WKLV�SURMHFW��

$V�DW ���'HFHPEHU�������HWKLFV�FRPPLWWHH�DSSURYDOV KDG�EHHQ�JUDQWHG�IRU�VHYHQ�MXULVGLFWLRQV��KRVSLWDO�GDWD�
FXVWRGLDQ�DSSURYDO�IRU�� MXULVGLFWLRQV��DQG�FUDVK�GDWD�FXVWRGLDQ�DSSURYDO�IRU�� MXULVGLFWLRQV�

��� 'DWD�VRXUFHV

7KH�XQGHUO\LQJ�VRXUFHV�RI�WKH�GDWD�UHTXLUHG�IRU�WKH�SLORW�SURMHFW�DUH��L��DGPLWWHG SDWLHQWV�GDWDEDVHV�DQG�
�LL��SROLFH�UHSRUWHG�URDG�FUDVK�GDWDEDVHV�IURP�HDFK�VWDWH�DQG�WHUULWRU\�DQG��LLL��WKH�1DWLRQDO�'HDWK�,QGH[�
�1',���KHOG�E\�WKH�$XVWUDOLDQ�,QVWLWXWH�RI�+HDOWK�DQG�:HOIDUH��$,+:��

'DWD�ZHUH VRXJKW�IURP�WKH�IROORZLQJ�VSHFLILF�FROOHFWLRQV�

1HZ�6RXWK�:DOHV

�� &UDVK/LQN���7UDQVSRUW�16:

�� 16:�$GPLWWHG�3DWLHQW�'DWD�&ROOHFWLRQ��$3'&�

4XHHQVODQG

�� 4XHHQVODQG�5RDG�&UDVK�'DWDEDVH��45&'�

�� 4XHHQVODQG�+RVSLWDO�$GPLWWHG�3DWLHQWV�'DWD�&ROOHFWLRQ��4+$3'&�

9LFWRULD

�� 5RDG�&UDVK�,QIRUPDWLRQ�6\VWHP��5&,6�

�� 9LFWRULDQ�$GPLWWHG�(SLVRGHV�'DWDVHW��9$('�

:HVWHUQ�$XVWUDOLD

�� ,QWHJUDWHG�5RDG�,QIRUPDWLRQ�6\VWHP��,5,6�

�� 0RUELGLW\�'DWD�6\VWHP��+0'6�

6RXWK�$XVWUDOLD

�� 7UDIILF�$FFLGHQW�5HSRUWLQJ�6\VWHP��7$56�

�� 6RXWK�$XVWUDOLD�,QSDWLHQW�+RVSLWDO�6HSDUDWLRQV��,6$$&�
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7DVPDQLD

�� &UDVK�'DWD�0DQDJHU

�� 7DVPDQLDQ�3XEOLF�+RVSLWDO�$GPLWWHG�3DWLHQW�'DWD�&ROOHFWLRQ

$XVWUDOLDQ�&DSLWDO�7HUULWRU\

�� 7HUULWRU\�DQG�0XQLFLSDO�6HUYLFHV��7$06��FUDVK�GDWDEDVH

�� $GPLWWHG�3DWLHQW�&DUH�'DWD

1RUWKHUQ�7HUULWRU\

�� 1RUWKHUQ�7HUULWRU\�5RDG�&UDVK�'DWD

�� 1RUWKHUQ�7HUULWRU\�,QSDWLHQW�$FWLYLW\

$XVWUDOLD

�� 1DWLRQDO�'HDWK�,QGH[

��� 5HFRUG VHOHFWLRQ

7KH�WDUJHW�SRSXODWLRQ�IRU�WKH�6WDJH�� SURMHFW�ZDV�DOO�LQGLYLGXDOV�LQYROYHG�LQ�URDG�FUDVKHV�LQ�������7KH�
VHOHFWLRQ�FULWHULRQ�IRU�WKH�UHFRUGV�XVHG�DV�LQSXW�WR�WKLV�SURMHFW�ZDV�VSHFLILHG�DV�IROORZV�

&UDVK�GDWD

5HFRUGV�RI�DOO�SHUVRQV�UHSRUWHG�WR�KDYH�EHHQ�LQYROYHG�LQ�D�URDG�FUDVK�LQ�������1RUPDOO\�WKHUH�ZLOO�EH�H[DFWO\�
RQH�FUDVK�GDWD�UHFRUG�IRU�D�SHUVRQ�FUDVK�FRPELQDWLRQ��$�VPDOO�SURSRUWLRQ�RI�LQGLYLGXDO�SHUVRQV�PD\�EH�
UHSUHVHQWHG�E\�PRUH�WKDQ�RQH�SHUVRQ�FUDVK�FRPELQDWLRQ��L�H��LI�WKH�SHUVRQ�ZDV�LQYROYHG�LQ�PRUH�WKDQ�RQH�
UHSRUWHG�FUDVK�LQ�WKH�VWXG\�SHULRG���7KH�QXPEHU�RI�LQMXUHG�SHUVRQV�ZDV�HVWLPDWHG�WR�EH�XS�WR�DERXW��������
QDWLRQDOO\��RU�DERXW��������IRU�WKH�IRXU�MXULVGLFWLRQV�WKDW�DUH�WKH�VXEMHFW�RI�WKLV�UHSRUW��

+RVSLWDO�GDWD

$WWHQWLRQ�ZDV�UHVWULFWHG�WR�FDVHV�DGPLWWHG�WR�D�KRVSLWDO��7KH�SHUVRQV�VHOHFWHG�ZHUH�IURP�DOO�DGPLWWHG�FDVHV�
ZKRVH�UHFRUGV�FRQWDLQHG�YDOXHV�RI�FHUWDLQ�YDULDEOHV�WKDW�VWDWH��RU�VXJJHVW��WKDW�WKH�SHUVRQ�ZDV�LQMXUHG�LQ�D�
URDG�FUDVK��7KH�VHOHFWLRQ�FULWHULD�ZHUH�DV�IROORZV�

)LUVW�SDUW

$GPLVVLRQ�GDWH�ZDV�LQ�WKH�VWXG\�SHULRG���-DQXDU\������± ���'HFHPEHU������$1'�DW�OHDVW�RQH�RI�WKH�
IROORZLQJ�FRGHV�LV�SUHVHQW�

DQ\�,&'����$0�([WHUQDO�&DXVH�FRGH�FRPPHQFLQJ�ZLWK�9��7UDQVSRUW���

DQ\�H[WHUQDO�FDXVH�FRGH�IRU��SRVVLEO\��LQWHQWLRQDO�LQMXU\�E\�PHDQV�RI�D�PRYLQJ�REMHFW�RU�D�PRWRU�YHKLFOH�
�;����;����<����<����<����<�����

DQ\�H[WHUQDO�FDXVH�FRGH�IRU�VHTXHODH�RI�WUDQVSRUW�LQMXU\��<����

DQ\�3ODFH�RI�RFFXUUHQFH�FRGH�IRU�6WUHHW�DQG�KLJKZD\��<������

DQ\�$FWLYLW\�ZKHQ�LQMXUHG FRGH�IRU�ZKHHOHG�VSRUWV��8����8�����

DQ\�GLDJQRVLV�FRGH�IRU�³([DPLQDWLRQ�DQG�REVHUYDWLRQ�IROORZLQJ�WUDQVSRUW�DFFLGHQW´��=�������RU�

IXQGLQJ�VRXUFH�ILHOG�YDOXH�PHDQLQJ�³0RWRU�YHKLFOH�WKLUG�SDUW\�LQVXUDQFH´��RU�RWKHU�VRXUFH�VXJJHVWLQJ�D�
URDG�LQMXU\��
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6HFRQG�SDUW

,Q�DGGLWLRQ��ZKHUH�KRVSLWDO�GDWD�IRU�D�MXULVGLFWLRQ�KDG DOUHDG\�EHHQ�OLQNHG�RQ�SHUVRQ��ZH�UHTXHVWHG�
LQIRUPDWLRQ�IURP�WKH�UHFRUGV�RI�DOO�RWKHU�LQSDWLHQW�HSLVRGHV�IRU�WKDW�SHUVRQ�ZKHUH�WKH�DGPLVVLRQ�GDWH�ZDV�LQ�
WKH�SHULRG�IURP�RQH�PRQWK�EHIRUH�WKH�HDUOLHVW�DGPLVVLRQ�GDWH�NQRZQ�EHIRUH�WKLV�VWHS�WR RQH�\HDU�DIWHU�LW��7KLV�
ZDV�WR�HQVXUH�WKDW�UHFRUGV�RI�DOO�LQSDWLHQW�HSLVRGHV�WKDW�PLJKW�EH�GXH�WR�D�URDG�FUDVK ZHUH�LQFOXGHG DQG�WR�
DOORZ�HVWLPDWLRQ�RI�WRWDO�EHG�GD\V�DWWULEXWDEOH�WR�FUDVKHV��

,W�ZDV�HVWLPDWHG��RQ�WKH�EDVLV�RI�QRQ�OLQNHG�GDWD��WKDW�WKH�DGPLWWHG�SDWLHQW�UHFRUGV�VHOHFWHG�ZRXOG UHIHU�WR�
DERXW��������XQLTXH�LQGLYLGXDOV�QDWLRQDOO\��RU�DERXW��������IRU�WKH�IRXU�VWDWHV�DQDO\VHG�LQ�WKLV�UHSRUW�

'HDWKV�GDWD

5HFRUGV�LQ�WKH�1DWLRQDO�'HDWK�,QGH[�ZKLFK��RQ�WKH�EDVLV�RI�UHFRUG�OLQNDJH��ZHUH�IRXQG�WR�UHIHU�WR�D�SHUVRQ�LQ�
HLWKHU�RI�WKH�VRXUFHV�GHVFULEHG�DERYH�DQG�ZKHUH�WKH�GDWH�RI�GHDWK�ZDV�ZLWKLQ�RQH�\HDU�RI�FUDVK�GDWH��RU�
ZLWKLQ�RQH�\HDU�RI�KRVSLWDO�DGPLVVLRQ�LI�WKH�FUDVK�GDWH�LV�QRW�NQRZQ�IRU�D�SHUVRQ��7KH�QXPEHU�RI�GHDWK�
UHFRUGV�WR EH�OLQNHG�ZDV�HVWLPDWHG�WR�EH�DERXW�������

��� $SSURDFK WR�VHHNLQJ�DSSURYDOV

7KH�HWKLFV�FRPPLWWHHV�DQG�FXVWRGLDQV�ZHUH�DVNHG�WR JLYH DSSURYDO�WR�SURYLGH�LGHQWLI\LQJ�GDWD�DQG�D�3URMHFW�
3HUVRQ�1XPEHU��331��WR�WKH�$,+:¶V�'DWD�/LQNDJH�8QLW��$,+:�'/8���ZKHUH�UHFRUG�OLQNDJH�ZRXOG�EH�GRQH��

$SSURYDO�ZDV�VRXJKW�IRU�WKH�IROORZLQJ�SURFHVV�

�� 7KH�$,+:�'/8�ZRXOG�OLQN�RQ�SHUVRQ�WKH�LQ�VFRSH�KRVSLWDO�DQG�FUDVK�GDWD�UHFRUGV�IURP�HDFK�SDUWLFLSDWLQJ�
MXULVGLFWLRQ��7KH�UHVXOWLQJ�ILOH�RI�SHUVRQV�ZRXOG�WKHQ�EH�OLQNHG�ZLWK�WKH�1',��WR�LGHQWLI\�LQVWDQFHV�LQ�ZKLFK�
WKH�SHUVRQ�UHSUHVHQWHG�E\�D�FUDVK�RU�KRVSLWDO�UHFRUG�GLHG�VRRQ�DIWHU�WKH�FUDVK�RU�KRVSLWDOLVDWLRQ��ZH�
IRFXVHG�RQ�WKH�SHULRG�WR�RQH�\HDU�DIWHU�FUDVK�LQYROYHPHQW���

�� 7KH�$,+:�'/8�ZRXOG�WKHQ�VHQG�WKH�OLQNDJH�NH\V�DQG�WKH�331 WR�WKH�685( IDFLOLW\��

�� 'DWD�FXVWRGLDQV�ZRXOG�VHQG WKH�331 DQG WKH�GH�LGHQWLILHG�FRQWHQW�GDWD�WR WKH�685(�IDFLOLW\��

�� :LWKLQ�685(�WKHVH�ILOHV�ZRXOG�EH�MRLQHG�WR�HDFK�RWKHU�E\�WKH�LQYHVWLJDWRUV��XVLQJ�WKH�OLQNDJH�NH\V�DQG�
WKH�331��

�� 'DWD�SUHSDUDWLRQ�DQG�DQDO\VLV�RI�WKH�GH�LGHQWLILHG�FRQWHQW�GDWD�ZRXOG�WKHQ�EH�FRQGXFWHG�ZLWKLQ�WKH�685(
IDFLOLW\��

(WKLFV�DSSURYDOV IURP�WKH�WZR�8QLYHUVLWLHV�IRU�WKH�SURMHFW�LQYHVWLJDWRUV��)OLQGHUV�8QLYHUVLW\�DQG�4XHHQVODQG�
8QLYHUVLW\�RI�7HFKQRORJ\��ZHUH VRXJKW�LQ�WKH�ILUVW�LQVWDQFH��7KH�ILUVW�DSSOLFDWLRQ��LQ�WKH�IRUP�RI�D�/RZ�DQG�
1HJOLJLEOH�5LVN�DSSOLFDWLRQ��ZDV�PDGH�WR�WKH�6RFLDO�DQG�%HKDYLRXUDO�5HVHDUFK�(WKLFV�&RPPLWWHH��6%5(&��
DW�)OLQGHUV�8QLYHUVLW\�DQG�ZDV�DSSURYHG��$GPLQLVWUDWLYH�DSSURYDO�ZDV�WKHQ�DSSOLHG�IRU�DQG�UHFHLYHG�IURP�WKH�
4XHHQVODQG�8QLYHUVLW\�RI�7HFKQRORJ\
V�8QLYHUVLW\�+XPDQ�5HVHDUFK�&RPPLWWHH��8+5(&���

����� +RVSLWDO�GDWD

,Q DOO�MXULVGLFWLRQV��HWKLFV�DSSURYDOV�ZHUH�UHTXLUHG�IRU�DFFHVV�WR�WKH�KRVSLWDO�UHFRUGV��)RU�DOO�VWDWHV�DQG�
WHUULWRULHV��ZLWK�WKH�H[FHSWLRQ�RI�4XHHQVODQG��WKH�HWKLFV�DSSURYDO�ZDV�UHTXLUHG�IURP�WKH�DSSURSULDWH�HWKLFV�
FRPPLWWHH�IURP�WKDW�VWDWH�RU�WHUULWRU\��4XHHQVODQG�DFFHSWV WKH�HWKLFV�DSSURYDO�IURP�DQ\�RI�WKH�VWDWHV�RU�WKH�
$XVWUDOLDQ�&DSLWDO�7HUULWRU\�XQGHU�WKH�1DWLRQDO�0XWXDO�$FFHSWDQFH�$UUDQJHPHQW��)RU�WKH�RWKHU�VWDWHV�DQG�WKH�
WHUULWRULHV��SDUWLFXODU�HWKLFV�FRPPLWWHHV�KDYH�EHHQ�FKRVHQ�DV�DSSURSULDWH�E\�WKH�KHDOWK�GHSDUWPHQWV�IRU�
UHVHDUFK�SURMHFWV�LQYROYLQJ�KRVSLWDO�GDWD��7KH�FRPPLWWHHV�ZHUH�

16:�3RSXODWLRQ�DQG�+HDOWK�6HUYLFHV�5HVHDUFK�(WKLFV�&RPPLWWHH��16:�

$&7�+HDOWK�+XPDQ�5HVHDUFK�(WKLFV�&RPPLWWHH��$&7�

7DVPDQLDQ�+HDOWK�DQG�0HGLFDO�5HVHDUFK�(WKLFV�&RPPLWWHH��7DVPDQLD�

&HQWUDO�$XVWUDOLDQ�+XPDQ�5HVHDUFK�(WKLFV�&RPPLWWHH��17�
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1RUWKHUQ�7HUULWRU\�'HSDUWPHQW�RI�+HDOWK�DQG�0HQ]LHV�6FKRRO�RI�+HDOWK�+XPDQ�5HVHDUFK�(WKLFV�
&RPPLWWHH��17�

6$�'HSDUWPHQW�RI�+HDOWK�DQG�$JHLQJ�+XPDQ�5HVHDUFK�(WKLFV�&RPPLWWHH��6$�

'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV�5HVHDUFK�(WKLFV�&RPPLWWHH��9LFWRULD�

'HSDUWPHQW�RI�+HDOWK�:$�+XPDQ�5HVHDUFK�(WKLFV�&RPPLWWHH��:$�

7KH�1RUWKHUQ�7HUULWRU\�UHTXLUHG�HWKLFV�DSSURYDO�IURP�ERWK�RI�WKH�HWKLFV�FRPPLWWHHV�OLVWHG��

,Q�1HZ�6RXWK�:DOHV��GDWD�FXVWRGLDQ�DSSURYDO�ZDV�UHTXLUHG�SULRU�WR�WKH�DSSOLFDWLRQ�IRU�HWKLFV�DSSURYDO��)RU�DOO�
RWKHU�VWDWHV�DQG�WHUULWRULHV�HWKLFV�DSSURYDO�ZDV�UHTXLUHG�SULRU�WR�GDWD�FXVWRGLDQ�DSSURYDO��,Q�SULQFLSOH�VXSSRUW��
UDWKHU�WKDQ�IRUPDO�DSSURYDO��ZDV�UHTXLUHG�IURP�5R\DO�'DUZLQ�+RVSLWDO��IRU�WKH�17��DQG�6$�+HDOWK�SULRU�WR�WKH�
DSSOLFDWLRQ�IRU�HWKLFV FRPPLWWHH�DSSURYDO��,Q�DGGLWLRQ��16:�DQG�WKH�$&7�DOVR�UHTXLUHG�D�IHDVLELOLW\�OHWWHU�IURP�
WKH�GDWD�OLQNDJH�XQLW�IRU�16:�$&7��WKH�&HQWUH�IRU�+HDOWK�5HFRUG�/LQNDJH �&+H5H/���

:KLOH�H[WHQVLYH�HQTXLULHV�ZHUH�PDGH��IRUPDO�DSSOLFDWLRQV�IRU�GDWD�FXVWRGLDQ�DQG�HWKLFV�FRPPLWWHH�DSSURYDOV�
WR�XVH�:HVWHUQ�$XVWUDOLDQ�KRVSLWDO GDWD�FRXOG QRW�EH�PDGH GXH�WR�WKH�LQFRPSOHWH�VWDWXV�RI�D�OHJLVODWLYH�
FKDQJH�WKDW�ZDV�UHOHYDQW�WR�WKLV�SURMHFW��(DUO\�LQ�WKH�SURMHFW�ZH�ZHUH�DGYLVHG�WKDW�WKHUH�ZDV�QRW��DW�WKDW�WLPH��
D�OHJDO�EDVLV�WR�DOORZ�WKH�LGHQWLI\LQJ�GDWD�UHTXLUHG�IRU�WKLV�SURMHFW�WR�EH�VHQW�RXWVLGH�RI�:HVWHUQ�$XVWUDOLD��
'XULQJ�WKH�SURMHFW��WKH�+HDOWK�6HUYLFHV�$FW��������ZDV�HQDFWHG E\�WKH :$�3DUOLDPHQW��3URYLVLRQV�LQ�LW�
DSSHDU�WR�SURYLGH�D�EDVLV�IRU�WKH�UHTXLUHG�GDWD�SURYLVLRQ��+RZHYHU��RSHUDWLRQ�RI�WKH�$FW�UHTXLUHV�UHJXODWLRQV��
ZKLFK�KDG�QRW�EHHQ ILQDOLVHG�LQ�WLPH�WR�DOORZ�XV�WR�VHHN�UHOHDVH�RI�GDWD RQ�WKDW�EDVLV��:KHQ�WKLV�LVVXH�KDV�
EHHQ�UHVROYHG��WKH�RUGHU�RI�DSSOLFDWLRQ�LV�H[SHFWHG�WR�EH�����6HHN LQ�SULQFLSOH�VXSSRUW�IURP�WKH�GDWD�
FXVWRGLDQ�����6HHN D�SURMHFW�IHDVLELOLW\�OHWWHU�IURP�WKH�:$�'DWD�/LQNDJH�8QLW�����$SSO\�IRU�HWKLFV�FRPPLWWHH�
DSSURYDO��DQG����$SSO\�IRU�GDWD�FXVWRGLDQ�DSSURYDO�

,Q�$XJXVW������ZH�ZHUH�LQIRUPHG�WKDW�UHJXODWLRQV�DQG�D�SURFHVV�DUH QRZ�LQ�SODFH�LQ�:HVWHUQ�$XVWUDOLD�WKDW�
FDQ�SHUPLW�GLVFORVXUH�RI�KHDOWK�LQIRUPDWLRQ�WR�WKLUG�SDUWLHV�IRU�WKH�SXUSRVHV�RI�UHVHDUFK��$W�SUHVHQW�WKLV�
DSSOLHV�RQO\�WR�LQIRUPDWLRQ�FROOHFWHG�IURP�� -XO\������RQZDUGV��DQG�KHQFH�GRHV�QRW�DSSO\�WR�WKH�GDWD�SHULRG�
IRU WKH�6WDJH���SURMHFW��$Q�DPHQGPHQW�WR�WKH�+HDOWK�6HUYLFHV�$FW��������LV�EHLQJ�GUDIWHG�WKDW�ZRXOG�SHUPLW�
GLVFORVXUH�RI�LQIRUPDWLRQ�FROOHFWHG�EHIRUH ��-XO\������ :H�ZHUH�LQIRUPHG�WKDW�WKH�DPHQGPHQW�ZDV�OLNHO\�WR�
EH�WDEOHG�GXULQJ�WKH�VSULQJ������VHVVLRQ�RI�WKH�:$�SDUOLDPHQW��

$OO�RI�WKH�HWKLFV�FRPPLWWHHV�UHOHYDQW�WR�WKLV�SURMHFW�UHTXLUHG�D�FRYHU�OHWWHU��D�1DWLRQDO�(WKLFV�$SSOLFDWLRQ�)RUP�
�1($)��IRU�IXOO�HWKLFV�FRPPLWWHH�DSSURYDO��DQG�D�GHWDLOHG UHVHDUFK�SURWRFRO��$GGLWLRQDO�PDWHULDOV�ZHUH�
UHTXLUHG�IRU�VRPH�FRPPLWWHHV��LQFOXGLQJ��YDULDEOH�OLVWV��SULYDF\�IRUPV��DQG�MXULVGLFWLRQ�VSHFLILF�PRGXOHV��
7KHVH�DGGLWLRQDO�PDWHULDOV�DUH�OLVWHG LQ�$SSHQGL[�%�

,Q�RUGHU�WR�JDLQ�FXVWRGLDQ�DSSURYDO�IRU�KRVSLWDO�GDWD�D�YDULHW\�RI�GLIIHUHQW�SURFHVVHV�ZHUH�UHTXLUHG��7DEOH�����
VXPPDULVHV�WKLV�SURFHVV�IRU�HDFK�MXULVGLFWLRQ�
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7DEOH����� +HDOWK�GDWD�FXVWRGLDQ�DSSURYDO�SURFHVV

-XULVGLFWLRQ $SSOLFDWLRQ�SURFHVV

1HZ�6RXWK�:DOHV (PDLO�VHQW�WR�&+H5H/ �IRUZDUGHG�WR�GDWD�FXVWRGLDQ��ZLWK�DWWDFKHG�SURWRFRO��GDWD�FXVWRGLDQ�VLJQ�
RII�IRUP��YDULDEOH�FKHFN�OLVW��DQG�16:�SULYDF\�IRUP�

$XVWUDOLDQ�&DSLWDO�
7HUULWRU\

(PDLO�VHQW�WR�$&7�+HDOWK�ZLWK�HWKLFV�DSSURYDO��DSSOLFDWLRQ�IRU�GDWD�IRUP�	 YDULDEOH�OLVW

4XHHQVODQG 3XEOLF�+HDOWK�$FW�$SSOLFDWLRQ�VLJQHG�E\�GDWD�FXVWRGLDQ�DQG�WKHQ�'LUHFWRU�*HQHUDO�RI�4XHHQVODQG�
+HDOWK��'RQH�YLD�HPDLO�ZLWK�HWKLFV�DSSURYDO�DWWDFKHG�

7DVPDQLD (PDLO�FRUUHVSRQGHQFH�ZLWK�DWWDFKHG�SULYDF\�IRUP��HWKLFV�DSSURYDO��DQG�SURWRFRO��$IWHU�LQGLFDWLRQV�
HDUO\�LQ������WKDW�DSSHDUHG�WR�IRUHVKDGRZ�D�IDYRXUDEOH�UHVSRQVH��RQ����2FWREHU������WKH�
FXVWRGLDQ�QRWLILHG�WKDW�³«ZH�DUH�QRW�LQ�WKH�SRVLWLRQ�FXUUHQWO\�WR�EH�DEOH�WR�SDUWLFLSDWH�LQ�WKLV�
SURMHFW«´� H[SODLQLQJ�WKDW�³:H�DUH�RQO\�MXVW�EHJLQQLQJ�DQG�VWLOO�ILQDOLVLQJ�WKH�XVH�DQG�VXSSO\�RI�
LGHQWLI\LQJ�LQIRUPDWLRQ�RXWVLGH�RI�WKH�6WDWH�´�

1RUWKHUQ�7HUULWRU\ (PDLO�VHQW�WR�17�+HDOWK�ZLWK�HWKLFV�DSSURYDOV��UHTXHVW�IRUP��FRQWUDFW�GUDIW��DQG�GDWD�
VSHFLILFDWLRQV�

6RXWK�$XVWUDOLD 'LVFXVVLRQ�E\�H�PDLO�DQG�SKRQH�ZLWK�WKH�FXVWRGLDQ�FRQFHUQLQJ�SDUWLFXODU UHTXLUHPHQWV��FKLHIO\��
UHOXFWDQFH�WR�SURYLGH�H[DFW�GDWHV���$Q�DSSOLFDWLRQ�ZULWWHQ�RQ�WKH�EDVLV�RI�WKLV�ZDV�VXEPLWWHG�
HOHFWURQLFDOO\�WR�WKH�FXVWRGLDQ�ZLWK�D�FRS\�RI�WKH�6$�HWKLFV�FRPPLWWHH�DSSURYDO�

9LFWRULD 'LVFXVVLRQ�E\�H�PDLO�DQG�SKRQH�ZLWK�WKH�FXVWRGLDQ�FRQFHUQLQJ�SDUWLFXODU�UHTXLUHPHQWV��FKLHIO\��
UHOXFWDQFH�WR�SURYLGH�H[DFW�GDWHV���(PDLO�VHQW�WR�9LF�+HDOWK�ZLWK�SURWRFRO��YDULDEOH�OLVW��DQG�HWKLFV�
DSSURYDO

)XUWKHU�LQIRUPDWLRQ�RQ DSSOLFDWLRQ�SURFHVVHV�DQG�WLPHOLQHV�LV VHW�RXW�LQ�7DEOH�����

����� &UDVK�GDWD

5HTXHVWV�ZHUH�PDGH�WR�FUDVK�GDWD�FXVWRGLDQV�LQ�HDFK�MXULVGLFWLRQ��&UDVK�GDWD�LV�KHOG�E\�WUDQVSRUW�DQG�RU�
URDGV�DXWKRULWLHV�LQ�HDFK�VWDWH�DQG�WHUULWRU\��,Q�4XHHQVODQG�DQG�WKH�1RUWKHUQ�7HUULWRU\��WKH�SROLFH�VHUYLFH�DOVR�
KDV VRPH�RZQHUVKLS�RI�WKH�GDWD�DQG�QHHGHG�WR�EH�FRQVXOWHG��7KHVH�UHTXHVWV�ZHUH�XVXDOO\�LQ�WKH�IRUP�RI�
HPDLO�FRQWDFW�ZLWK�SURWRFROV�DQG�OLVWV�RI�UHTXHVWHG�GDWD�LWHPV�DWWDFKHG��*HQHUDOO\��HWKLFV�DSSURYDO LV�QRW�
UHTXLUHG�IRU�DFFHVV�WR�QRQ�LGHQWLILDEOH�FUDVK�GDWD�E\ UHVHDUFKHUV EH\RQG�DSSURYDO�RI�WKH�SURMHFW�E\�WKH�HWKLFV�
FRPPLWWHHV�RI�WKH�UHVHDUFKHUV¶�XQLYHUVLWLHV��7KH�SURYLVLRQ�RI�WKH�SHUVRQDO�LGHQWLILHUV�WR�WKH�$,+:�IRU�WKH�
SXUSRVHV�RI�OLQNDJH�UHTXLUHG�DGGLWLRQDO�DJUHHPHQW�LQ�PRVW�FDVHV��7DEOH�����VXPPDULVHV�WKH�DJUHHPHQWV�IRU�
HDFK�MXULVGLFWLRQ��

7DEOH����� &UDVK�GDWD�FXVWRGLDQ�DJUHHPHQWV��DV�DW���'HFHPEHU������

-XULVGLFWLRQ $SSURYDO�DQG�DJUHHPHQW

1HZ�6RXWK�:DOHV 'DWD�/LFHQVH�$JUHHPHQW�EHWZHHQ�7UDQVSRUW�IRU�1HZ�6RXWK�:DOHV�	 $XVWURDGV�

$XVWUDOLDQ�&DSLWDO�
7HUULWRU\

$SSURYDO�IURP�$&7�5RDGV��1R�DGGLWLRQDO�DJUHHPHQW�QHHGHG�

4XHHQVODQG 0HPRUDQGXP�RI�8QGHUVWDQGLQJ�EHWZHHQ�7UDQVSRUW�DQG�0DLQ�5RDGV�DQG�$XVWURDGV��ZLWK�
4XHHQVODQG�3ROLFH�6HUYLFH�VXSSRUW��

7DVPDQLD $SSURYDO�IURP�6WDWH�*URZWK��1R�DGGLWLRQDO�DJUHHPHQW�QHHGHG�

1RUWKHUQ�7HUULWRU\ $SSURYDO�IURP�17�'HSDUWPHQW�RI�,QIUDVWUXFWXUH��3ODQQLQJ�DQG�/RJLVWLFV��ZLWK�17�3ROLFH�
DJUHHPHQW��

6RXWK�$XVWUDOLD $SSURYDO�IURP�6$�'HSDUWPHQW�RI�3ODQQLQJ��7UDQVSRUW�DQG�,QIUDVWUXFWXUH�

9LFWRULD ,QIRUPDWLRQ�3ULYDF\�$FW�DJUHHPHQW�EHWZHHQ�9LF5RDGV�DQG�$XVWURDGV�

:HVWHUQ�$XVWUDOLD :$�'DWD�OLFHQFH�DJUHHPHQW�EHWZHHQ�0DLQURDGV�:$�DQG�$XVWURDGV��3HQGLQJ��



$�1DWLRQDO�$SSURDFK�WR�0HDVXULQJ�1RQ�IDWDO�&UDVK�2XWFRPHV

$XVWURDGV������_�SDJH���

����� 1DWLRQDO�'HDWK�,QGH[

$FFHVV�WR�1DWLRQDO�'HDWK�,QGH[ GDWD�UHTXLUHG DQ�HWKLFV�DSSOLFDWLRQ�WR�WKH�$,+:�(WKLFV�&RPPLWWHH��,Q�
DGGLWLRQ��D�FRQILGHQWLDOLW\�XQGHUWDNLQJ�ZDV�VLJQHG�E\�HDFK�PHPEHU�RI�WKH�UHVHDUFK�WHDP�

��� $SSURYDO�WLPHWDEOH�

)HZ�OLQNHG�GDWD�SURMHFWV�KDYH�EHHQ�FRPSOHWHG LQ�$XVWUDOLD�WKDW�LQFOXGH�GDWD�IURP�PXOWLSOH�MXULVGLFWLRQV�DQG�
YHU\�IHZ��LI�DQ\��LQFOXGH GDWD�IURP�HYHU\�VWDWH�DQG�ERWK�WHUULWRULHV��7KH�JHQHUDO�H[SHULHQFH�RI�LQYHVWLJDWRUV�LV�
WKDW�DSSURYDO�DQG�GDWD�VXSSO\�WDNH D�ORQJ�WLPH��W\SLFDOO\�VHYHUDO�\HDUV �0LWFKHOO��&XUWLV�	�)RVWHU�������
6SLOVEXU\�HW�DO��������5RVPDQ�HW�DO��������%R\G�HW�DO��������0LWFKHOO��&DPHURQ��0F&OXUH�	�:LOOLDPVRQ�������
0RRUH��*XLYHU��:ROODFRWW��GH�.OHUN�	�*LGGLQJ�������

7DEOH ��� SURYLGHV�DQ�RYHUYLHZ�RI�PDMRU�HYHQWV�LQ�WKH�6WDJH���SURMHFW��7DEOH�����VXPPDULVHV WKH�GDWHV�RI�
DSSOLFDWLRQ�DQG�DSSURYDO�IRU�WKH�PDLQ�GDWD�VRXUFHV��,W�VKRXOG�EH�QRWHG�WKDW�IDFWRUV�QRW�VKRZQ�LQ�WKLV�WDEOH�
OLPLWHG�WKH�SRWHQWLDO�IRU�WKH�LQYHVWLJDWRUV�WR�DFFHOHUDWH�SURFHVV��)RU�H[DPSOH��VRPH�SURFHVVHV�UHTXLUHG
VHYHUDO�VWHSV�LQ�D�SDUWLFXODU�VHTXHQFH��VRPH�ZLWK�LQ�EXLOW�ODJ�WLPHV��H�J��GXH�WR�WKH�VFKHGXOH�RI�PHHWLQJ�
GDWHV�RI�FRPPLWWHHV���,Q�VRPH�MXULVGLFWLRQV��SDUWLFXODUO\�WKRVH�ZLWK�VPDOOHU�SRSXODWLRQV��SURFHVVHV�WR�DVVHVV�
DQG�DFW XSRQ D�UHTXHVW�RI�WKLV�W\SH�ZHUH�ODFNLQJ� RU�WKH�IHZ�SHUVRQQHO�RQ�ZKRP�WKH�SURFHVV�GHSHQGHG�ZHUH�
IXOO\�RFFXSLHG�RQ�RWKHU�PDWWHUV��UHVXOWLQJ�LQ�ORQJ�GHOD\V��,Q�DGGLWLRQ��LW�HPHUJHG�WKDW�VRPH�FXVWRGLDQV�KDG�
FRQFHUQV�RYHU�WKH�SURYLVLRQ�RI�SDUWLFXODU�DVSHFWV�RI�WKH�UHTXLUHG�LQIRUPDWLRQ��H�J��H[DFW�GDWHV�RI�HYHQWV���
5HVROXWLRQ�RI�WKHVH�PDWWHUV�WRRN�IXUWKHU�WLPH��

3URYLVLRQ�RI�$&7�KRVSLWDO�GDWD�ZDV�DSSURYHG��DQG�WKH�FRPSRQHQW�QHFHVVDU\�IRU�PDNLQJ�WKH�OLQNDJH�NH\V�
ZDV�SURYLGHG�WR�WKH�$,+:�'/8 LQ�WLPH�WR�EH�OLQNHG��7KH�FRQWHQW�GDWD�IRU�$&7�+RVSLWDOV�ZHUH�QRW VXSSOLHG�WR�
685(�LQ�WLPH�WR�EH�XVHG�IRU�WKLV�DQDO\VLV��&UDVK�DQG�KRVSLWDO�GDWD�ZHUH�DOVR�REWDLQHG�IURP�WKH�1RUWKHUQ�
7HUULWRU\��EXW�WKH�ILOHV�DUULYHG�WRR�ODWH�WR�EH�OLQNHG�IRU�WKLV�DQDO\VLV��

(WKLFDO�DSSURYDO�ZDV�JUDQWHG�WR�XVH�7DVPDQLDQ�KRVSLWDO�GDWD��7KH�DJHQF\�KROGLQJ�WKH�GDWD�LQGLFDWHG�VXSSRUW�
IRU�WKH�SURMHFW�EXW�FRQVLGHUHG�WKDW�LW�ODFNHG�DQ�DGPLQLVWUDWLYH�EDVLV�WR�SURYLGH�GDWD�RQ�WKLV�RFFDVLRQ��DQG�KDV�
LQGLFDWHG�LW�H[SHFWV WR�SDUWLFLSDWH�LQ�6WDJHV���DQG���

7DEOH����� 7LPHWDEOH�DQG�VWDWXV�RI�DSSOLFDWLRQV

'DWD�FROOHFWLRQ 5HTXHVW�WR�HWKLFV�FRPPLWWHH 5HTXHVW�WR�FXVWRGLDQ
'DWD�VXSSOLHG�
WR�$,+: E\�
����������"

16:�$GPLWWHG�
3DWLHQWV�'DWD�
&ROOHFWLRQ

16:�3RSXODWLRQ�DQG�+HDOWK�6HUYLFHV�
5HVHDUFK�(WKLFV�&RPPLWWHH��

/RGJHG�����0D\�����

$SSURYHG ���2FWREHU�����

16:�+HDOWK��

/RGJHG�����2FWREHU�����

$SSURYHG ���$SULO�����

<HV

16:�&UDVK/LQN 7UDQVSRUW�IRU�16:��

/RGJHG�����0DUFK�����

$SSURYHG� ���0D\�����

<HV

4XHHQVODQG�+RVSLWDO�
$GPLWWHG�3DWLHQWV�
'DWD�&ROOHFWLRQ

1RW�UHTXLUHG�
�PXWXDO�DFFHSWDQFH�RI�16:�HWKLFV�
FRPPLWWHH�GHFLVLRQ��

4XHHQVODQG�+HDOWK��

/RGJHG�����$XJXVW�����

$SSURYHG�����-DQXDU\�����

<HV

4XHHQVODQG�5RDG�
&UDVK�'DWDEDVH

7UDQVSRUW�DQG�0DLQ�5RDGV��

/RGJHG�����-XO\�����

$SSURYHG� ��0D\�����

<HV
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'DWD�FROOHFWLRQ 5HTXHVW�WR�HWKLFV�FRPPLWWHH 5HTXHVW�WR�FXVWRGLDQ
'DWD�VXSSOLHG�
WR�$,+: E\�
����������"

9LFWRULDQ�$GPLWWHG�
(SLVRGHV�'DWDVHW

'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�
6HUYLFHV�5HVHDUFK�(WKLFV�&RPPLWWHH��

/RGJHG�����)HEUXDU\�����

$SSURYHG� ��0D\�����

'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�
6HUYLFHV��

/RGJHG�����0DUFK�����

$SSURYHG�����6HSWHPEHU�����

<HV

9LFWRULDQ�5RDG�&UDVK�
,QIRUPDWLRQ�6\VWHP

$SSOLFDWLRQ�WR�9LF5RDGV��

/RGJHG�����-XO\�����

$SSURYHG� ���2FWREHU�����

<HV

6RXWK�$XVWUDOLD�
,QSDWLHQW�+RVSLWDO�
6HSDUDWLRQV

6$�'HSDUWPHQW�RI�+HDOWK�DQG�$JHLQJ�
+XPDQ�5HVHDUFK�(WKLFV�&RPPLWWHH��

/RGJHG�����$SULO�����

$SSURYHG� ���$XJXVW�����

$SSOLFDWLRQ�WR�6$�+HDOWK��

/RGJHG�����0DUFK�����

$SSURYHG� ���$XJXVW�����

<HV

6RXWK�$XVWUDOLDQ�
7UDIILF�$FFLGHQW�
5HSRUWLQJ�6\VWHP

'HSDUWPHQW�RI�3ODQQLQJ�7UDQVSRUW�
DQG�,QIUDVWUXFWXUH��

/RGJHG�����-XO\�����

$SSURYHG� ���)HEUXDU\�����

<HV

7DVPDQLD�3XEOLF�
+RVSLWDO�$GPLWWHG�
3DWLHQW�'DWD�
&ROOHFWLRQ

7DVPDQLDQ�+HDOWK�DQG�0HGLFDO�
5HVHDUFK�(WKLFV�&RPPLWWHH��

/RGJHG�����-XQH�����

$SSURYHG� ���-XO\ ����

$SSOLFDWLRQ�WR�WKH�'HSDUWPHQW�RI�
+HDOWK�DQG�+XPDQ�6HUYLFHV�
7DVPDQLD��

/RGJHG�����1RYHPEHU�����

'HFOLQHG� ���2FWREHU�����

1R

7DVPDQLD�&UDVK�'DWD�
0DQDJHU

7DVPDQLD�'HSDUWPHQW�RI�6WDWH�
*URZWK��

/RGJHG�����-XO\�����

$SSURYHG� ���)HEUXDU\�����

<HV

$&7�$GPLWWHG�3DWLHQW�
&DUH�'DWD

$&7�+HDOWK�+XPDQ�5HVHDUFK�(WKLFV�
&RPPLWWHH��

/RGJHG����-XQH�����

$SSURYHG� ���-XQH������

$&7�+HDOWK��

/RGJHG�����2FWREHU�����

$SSURYHG� ��-DQXDU\�����

<HV

7HUULWRU\�DQG�
0XQLFLSDO�6HUYLFHV�
FUDVK�GDWDEDVH

7HUULWRU\ DQG�0XQLFLSDO�6HUYLFHV

/RGJHG�����-XO\�����

$SSURYHG����0D\�����

<HV

1RUWKHUQ�7HUULWRU\�
,QSDWLHQW�$FWLYLW\

&HQWUDO�$XVWUDOLDQ�+XPDQ�5HVHDUFK�
(WKLFV�&RPPLWWHH��

/RGJHG�����-XQH�����

$SSURYHG� ��6HSWHPEHU������DQG�

1RUWKHUQ�7HUULWRU\�'HSDUWPHQW�RI�
+HDOWK�DQG�0HQ]LHV�6FKRRO�RI�+HDOWK�
+XPDQ�5HVHDUFK�(WKLFV�&RPPLWWHH��

/RGJHG�����-XO\�����

$SSURYHG� ���'HFHPEHU�����

$SSOLFDWLRQ�WR�17�+HDOWK��

/RGJHG����)HEUXDU\�����

$SSURYHG� 1RW�VSHFLILHG��'DWD�
VXSSOLHG���-XQH������

1R

1RUWKHUQ�7HUULWRU\�
5RDG�&UDVK�'DWD

$SSOLFDWLRQ�WR�'HSDUWPHQW�RI�
,QIUDVWUXFWXUH��3ODQQLQJ�DQG�
/RJLVWLFV�DQG�17�3ROLFH��

/RGJHG�����-XO\�����

$SSURYHG� ��)HEUXDU\�����

1R

:HVWHUQ�$XVWUDOLD� &DQQRW�EH�ORGJHG�XQWLO�FXVWRGLDQ�KDV� &DQQRW�EH�GHFLGHG�E\�WKH� 1R
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'DWD�FROOHFWLRQ 5HTXHVW�WR�HWKLFV�FRPPLWWHH 5HTXHVW�WR�FXVWRGLDQ
'DWD�VXSSOLHG�
WR�$,+: E\�
����������"

0RUELGLW\�'DWD�6\VWHP JLYHQ�LQ�SULQFLSDO�DSSURYDO�� FXVWRGLDQ�XQWLO�UHJXODWLRQV�DQG�
SURFHGXUHV�WR�LPSOHPHQW�WKH�
+HDOWK�6HUYLFHV�$FW������DUH�LQ�
SODFH�

:HVWHUQ�$XVWUDOLD�
,QWHJUDWHG�5RDG�
,QIRUPDWLRQ�6\VWHP

)RUPDO�DSSOLFDWLRQ�QRW�ORGJHG�LQ�
YLHZ�RI�XQDYDLODELOLW\�RI�KRVSLWDO�
GDWD��

1R

1DWLRQDO�'HDWK�,QGH[ $,+:�HWKLFV�FRPPLWWHH��

/RGJHG�����-XO\�����

$SSURYHG� ���6HSWHPEHU�����

$,+:�FXVWRGLDQ��

$SSURYHG ���6HSWHPEHU�����

<HV

7DEOH���� VKRZV�D�VXPPDU\�RI�HWKLFV�FRPPLWWHH�DQG�GDWD�FXVWRGLDQ�DSSURYDOV�E\�MXULVGLFWLRQ�DV�DW�
��'HFHPEHU ������(WKLFV�DSSURYDO�KDG EHHQ�SURYLGHG�IRU�VHYHQ�MXULVGLFWLRQV��KRVSLWDO�GDWD�FXVWRGLDQ�
DSSURYDO�IRU�ILYH�MXULVGLFWLRQV��DQG�FUDVK�GDWD�FXVWRGLDQ�DSSURYDO�IRU�VL[�MXULVGLFWLRQV�

7DEOH����� 6XPPDU\�RI�DSSURYDOV�E\�MXULVGLFWLRQ

-XULVGLFWLRQ (WKLFV�DSSURYDO
+RVSLWDO�GDWD�FXVWRGLDQ�

DSSURYDO
&UDVK�GDWD�FXVWRGLDQ�

DSSURYDO

1HZ�6RXWK�:DOHV

4XHHQVODQG

$XVWUDOLDQ�&DSLWDO�7HUULWRU\

9LFWRULD

6RXWK�$XVWUDOLD

7DVPDQLD

1RUWKHUQ�7HUULWRU\

:HVWHUQ�$XVWUDOLD
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$XVWURDGV������_�SDJH���

�� 'DWD�3URYLVLRQ��3UHSDUDWLRQ DQG�$QDO\VLV

&KDSWHU���GHVFULEHV WKH�SURFHVV�RI�REWDLQLQJ�GDWD�RQFH�DSSURYDOV�KDG�EHHQ�JUDQWHG� WKH�SUHSDUDWLRQ�RI�WKH�
GDWD�IRU�XVH��DQG�WKH�FDVH�HVWLPDWLRQ�SURFHVV� )XUWKHU�WHFKQLFDO�PDWHULDO�LV�UHSRUWHG�LQ�$SSHQGLFHV�&�DQG�
'��

7KH�SURFHVV�XVHG�E\�WKH�SURMHFW�LV�LOOXVWUDWHG�LQ�)LJXUH�������9DULDWLRQV�ZHUH�QHHGHG�LQ�VRPH�MXULVGLFWLRQV�GXH�
WR�GLIIHUHQFHV�LQ�KRZ�DQG�E\�ZKRP�KHOG�WKH�GDWD�VRXUFHV�DQG�RWKHU�FRQVLGHUDWLRQV� LQFOXGLQJ�UHVWULFWLRQV�RQ�
WKH�XVH RI�WKH�H[DFW�GDWHV�RI�KRVSLWDO�DGPLVVLRQ�DQG�VHSDUDWLRQ�

5HFRUG�OLQNDJH�DQG�SURGXFWLRQ�RI�WKH�SURMHFW�OLQNDJH�NH\�FRXOG�RQO\�FRPPHQFH�DIWHU�WKH�LGHQWLI\LQJ�ILHOGV�IRU�
DOO�UHFRUGV�KDG�EHHQ�VXSSOLHG��7KH�FXW�RII�GDWH�IRU�VXSSO\�ZDV�GHIHUUHG�DV�ORQJ�DV�SRVVLEOH�WR�PD[LPLVH�WKH�
QXPEHU�RI�MXULVGLFWLRQV�LQFOXGHG��7KH�ILQDO�FXW�RII�ZDV�WKH�HQG�RI�������

)LJXUH�����SURYLGHV�DQ�RYHUYLHZ�RI�WKH�FDVH�HVWLPDWLRQ�SURFHVV�

��� 'DWD�SURYLVLRQ
7KLV�VHFWLRQ�GHVFULEHV ZKDW�ZDV�UHTXHVWHG IURP�GDWD�FXVWRGLDQV��WKH�SDUWLHV�WR�ZKRP�UHTXHVWV�ZHUH�
VXEPLWWHG��WKH�RXWFRPHV�RI�WKH�UHTXHVWV�DQG�D�VXPPDU\�RI�WKH�WLPH�WDNHQ�

����� 3URFHVV

3URYLVLRQ�RI�WKH�GDWD�ZDV�VRXJKW�RQFH�UHOHYDQW�DSSURYDOV�KDG�EHHQ�JUDQWHG��VHH�&KDSWHU�����,Q�RXWOLQH��
FXVWRGLDQV�ZHUH�DVNHG�WR��

6HOHFW�WKH�DSSURSULDWH�UHFRUGV��VHH�6HFWLRQ������

6XSSO\�WR�WKH�$,+:�'/8�LGHQWLI\LQJ�GDWD��LQFOXGLQJ�QDPH��DGGUHVV��DQG�GDWH�RI�ELUWK��IRU�HDFK�SHUVRQ�LQ�
WKH�FRKRUW��(DFK�UHFRUG�PXVW�DOVR�LQFOXGH�D�VWXG\�VSHFLILF�NH\��ZLWK�D�YDOXH�VSHFLILF�WR�HDFK�UHFRUG LQ�WKH�
ILOH��

6XSSO\�WR�685(�RU�WR�$,+:�'/8��IRU�XVH�E\�WKH�LQYHVWLJDWRUV��D�ILOH�FRQWDLQLQJ�D�UHFRUG�IRU�HDFK�LQSDWLHQW�
HSLVRGH DQG�FUDVK�UHFRUG�LGHQWLILHG��5HFRUGV�LQ�WKHVH ILOHV GR QRW�LQFOXGH�LGHQWLI\LQJ�LQIRUPDWLRQ�VXFK�DV�
QDPHV��7KH\�GR��KRZHYHU� LQFOXGH�WKH�VDPH�XQLTXH�UHFRUG�LGHQWLILHU�LQ�WKH�ILOH�VHQW�WR�WKH�$,+:�'/8 DQG�
WKH�GDWD�µFRQWHQW¶�ILHOGV�WKDW�ZHUH�DSSURYHG�IRU�XVH�LQ�WKH�SURMHFW�

7KH�$,+:�'/8�XVHG�WKH�LGHQWLI\LQJ�GDWD�SURYLGHG�E\�WKH�FXVWRGLDQV�WR�ILQG�PDWFKLQJ�LQGLYLGXDOV�LQ�����FUDVK
GDWD������DGPLWWHG�SDWLHQW�GDWD��DQG�����WKH�1',��7KH�$,+:�'/8�SUHSDUHG�DQ�RYHUDOO�SURMHFW�NH\�ZLWK�D�
XQLTXH�YDOXH�IRU�HDFK�SHUVRQ�UHSUHVHQWHG�LQ�DQ\�RI�WKH�KRVSLWDO�RU�FUDVK�GDWD�ILOHV�WKDW�WKH\�OLQNHG IRU�WKH�
SURMHFW �L�H��WKH�SURMHFW�331���7KLV�RYHUDOO SURMHFW�NH\�ZDV�FRPELQHG�E\�WKH�$,+:�'/8�ZLWK�WKH�NH\V WR�WKH�
SHUVRQV�ZKR�DUH�UHSUHVHQWHG�LQ�HDFK�RI�WKH�FUDVK�DQG�KRVSLWDO�GDWD�ILOHV��

$�ILOH�FRPSULVLQJ�WKH�RYHUDOO�SHUVRQ�VSHFLILF�NH\�IRU�WKH�SURMHFW�DQG�WKH�SHUVRQ�VSHFLILF�NH\�IRU�HDFK�OLQNHG�
ILOH�ZDV WKHQ�SDVVHG�E\�WKH�$,+:�'/8 WR�685(��ZKHUH�WKH�LQYHVWLJDWRUV�XVHG�LW�WR�MRLQ WKH�YDULRXV�FRQWHQW�
GDWD�ILOHV� 1R�LGHQWLILHG�GDWD�ZHUH�SURYLGHG�WR�WKH�UHVHDUFKHUV��

7KLV�SURFHVV�LV�UHSUHVHQWHG�JUDSKLFDOO\�LQ�)LJXUH������

� $SSHQGL[�&�SURYLGHV�OLVWV�RI�WKH�GDWD�ILHOGV�LQ�WKH�VXSSOLHG�FUDVK�DQG�KRVSLWDO�GDWD�ILOHV��7KH�VHFWLRQV�RI�$SSHQGL[�'�GHDO�ZLWK�VHYHUDO�
WHFKQLFDO�PDWWHUV�UHOHYDQW�WR�WKH�DQDO\VLV��LQFOXGLQJ�WKH�DQDO\VLV�VWUDWHJ\�GHYHORSHG�GXULQJ�SURMHFW�SODQQLQJ��WKH�GDWD�OLQNDJH�SURFHVV�
HPSOR\HG�E\�WKH�$,+:�'/8��DQG�GDWD�LVVXHV��PDLQO\�GLYHUJHQFHV�EHWZHHQ�ZKDW�ZDV�UHTXHVWHG�DQG�ZKDW�ZDV�VXSSOLHG��

� )RU�IXUWKHU�LQIRUPDWLRQ�RQ�WKH�SURFHVVLQJ�XQGHUWDNHQ�E\�WKH�$,+:�'/8�VHH�6HFWLRQ���LQ�$SSHQGL[�'�
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7KH�SURFHVV�DGRSWHG�E\�VRPH�KRVSLWDO�GDWD�FXVWRGLDQV�LQYROYHG�D�WZR�ZD\�H[FKDQJH�ZLWK�WKH�$,+:�'/8��
ZKLFK�DOORZHG�LQFOXVLRQ�RI�WKH�331�LQ�WKH�FRQWHQW�GDWD�ILOH�

)LJXUH����� 'DWD�OLQNDJH�SURFHVV

9DULDWLRQV�WR�WKLV�SURFHVV ZHUH�PDGH LQ�VRPH�MXULVGLFWLRQV�GXH�WR�GLIIHUHQFHV�LQ�KRZ�DQG�E\�ZKRP�WKH�PDLQ�
GDWD�VRXUFHV�DUH�KHOG��,Q�1HZ�6RXWK�:DOHV��WKH�$&7��DQG�4XHHQVODQG��GDWD�OLQNDJH�XQLWV�ZHUH�XVHG�DV�SDUW�
RI�WKH�SURFHVV��&+H5H/�LQ�16:�DQG�$&7��DQG�WKH�4XHHQVODQG�+HDOWK�'DWD�/LQNDJH�8QLW���)RU�WKHVH�
MXULVGLFWLRQV��WKH�GDWD�OLQNDJH�XQLWV�SHUIRUPHG�DGGLWLRQDO�VWHSV��

�� ,GHQWLI\ WKH�LQGLYLGXDO�SHUVRQV�ZKR�DUH�UHSUHVHQWHG�E\�RQH�RU�PRUH�UHFRUGV�LQ�WKH�ILOH�RI�VHSDUDWLRQ�
UHFRUGV�WKDW�ZHUH�LGHQWLILHG�XVLQJ�WKH�SDUW���VHOHFWLRQ�FULWHULD��

�� )RU�HDFK�RI�WKHVH�SHRSOH��DOVR�VXSSO\�GDWD�RQ�DQ\�RWKHU�DGPLWWHG�SDWLHQW�HSLVRGHV�LQ�WKH�SHULRG�IURP����
GD\V�EHIRUH�WR�RQH�\HDU�DIWHU�DQ\�HSLVRGH�LQ�WKH�SDUW���VHW��

$QRWKHU�YDULDWLRQ�ZDV�UHTXLUHG�IRU�9LFWRULD�DQG�6RXWK�$XVWUDOLD��([DFW�GDWHV�RI�DGPLVVLRQ�DQG�VHSDUDWLRQ�IRU�
6$�DQG�9LFWRULDQ�KRVSLWDO�GDWD�ZHUH�VXSSOLHG�WR�685(�VHSDUDWHO\ IURP�RWKHU�FRQWHQW�GDWD��IRU�XVH�E\�WKH�
LQYHVWLJDWRUV�XQGHU�DGGLWLRQDO�FRQGLWLRQV��7KH�H[DFW�GDWH�GDWD�PD\�EH�XVHG�E\�WKH�LQYHVWLJDWRUV�ZLWK�WKH�
RWKHU�OLQNHG�SURMHFW�GDWD�ILOHV��L�H��FUDVK�GDWD�DQG KRVSLWDO�GDWD�IURP�PXOWLSOH�MXULVGLFWLRQV��1',��WR�GHULYH�
GXUDWLRQV��H�J��EHWZHHQ�GDWH�RI�FUDVK�DQG�GDWH�RI�DGPLVVLRQ���VHTXHQFHV��H�J��ZKHWKHU�RQH�LQSDWLHQW�
HSLVRGH�RFFXUUHG�EHIRUH�RU�DIWHU�DQRWKHU��DQG�VXPPDULVDWLRQV�RI�GDWHV�UHOHYDQW�WR�DQDO\VLV��H�J��GD\�RI�
ZHHN��ZKHWKHU�D�SXEOLF�KROLGD\���+DYLQJ�FRQVWUXFWHG�WKH�UHTXLUHG�GHULYHG�YDULDEOHV��WKH�LQYHVWLJDWRUV�DUH
UHTXLUHG�WR�GHOHWH�WKH�H[DFW�GDWH�GDWD��DQG�LQIRUP�WKH�FXVWRGLDQ�ZKHQ�WKLV�KDG�EHHQ�GRQH�

����� 'DWD�ILHOGV

7KH�IROORZLQJ�GDWD�ILHOGV�ZHUH�UHTXHVWHG�

,GHQWLI\LQJ�GDWD�WR�EH�VHQW�WR�$,+:

3URMHFW�3HUVRQ�1XPEHU�

)XOO�QDPH�

'DWH�RI�ELUWK�

'DWH�RI�GHDWK�

6H[�

$GGUHVV�

$XWKRULVHG�UHVHDUFKHUV�
ZLOO�DFFHVV�QRQ�LGHQWLI\LQJ�
GDWD�YLD�D�VHFXUH�FXUDWHG�
JDWHZD\�

3HUVRQDO��LGHQWLI\LQJ��LQIRUPDWLRQ 	�3URMHFW�,'�

3URMHFW�,' 	�FRQWHQW�LQIRUPDWLRQ

+RVSLWDO�GDWD &UDVK�GDWD

5HVHDUFKHUV

3URMHFW�
/LQNDJH�
.H\V

$,+:�
'/8

'DWD�
FXVWRGLDQ

'DWD�
FXVWRGLDQ

'DWD�
FXVWRGLDQ

685(

'DWD�
FXVWRGLDQ

1',

�

�

�

�

�

�
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$XVWURDGV������_�SDJH���

+RVSLWDO�GDWD�WR�EH�ORGJHG LQ�685(

3URMHFW�3HUVRQ�1XPEHU

+RVSLWDO�W\SH��SXEOLF�SULYDWH�

$JH

$XVWUDOLDQ�5HILQHG�'LDJQRVLV�5HODWHG�*URXS

$5'5*�YHUVLRQ

'LDJQRVLV�FRGHV

'5*�PRGH�RI�VHSDUDWLRQ

(PHUJHQF\�VWDWXV

(SLVRGH�GD\�VWD\�OHQJWK�RI�VWD\�LQ�KRXUV

(SLVRGH�OHQJWK�RI�VWD\

(SLVRGH�RI�FDUH�W\SH

(SLVRGH�VHTXHQFH�QXPEHU

(SLVRGH�VWDUW�GDWH�

(SLVRGH�VWDUW�WLPH�

(SLVRGH�HQG�GDWH

([WHUQDO�FDXVH��LQFO��SODFH�DQG�DFWLYLW\�

)DFLOLW\�LGHQWLILHU

)DFLOLW\�W\SH

)LQDQFLDO�FODVV

,QGLJHQRXV�VWDWXV

0DMRU�'LDJQRVWLF�&DWHJRU\

0RGH�RI�VHSDUDWLRQ

3URFHGXUH�FRGHV

5HIHUUHG�WR�RQ�VHSDUDWLRQ

6H[

6RXUFH�RI�UHIHUUDO

6WDWH�RI�UHVLGHQFH

6$�������&2'(

&UDVK�GDWD�WR�EH�ORGJHG LQ�685(

3URMHFW�3HUVRQ�1XPEHU

'DWH�RI�FUDVK�

$JH

<HDU�RI�FUDVK

*HQGHU

0RQWK�RI�FUDVK�

5RDG�XVHU�FODVV

7LPH�RI�FUDVK

,QMXU\�VHYHULW\�

&UDVK�VHYHULW\�

%$&�

1XPEHU�RI�IDWDOLWLHV

,OOLFLW�GUXJ�SUHVHQW�

1XPEHU�RI�LQMXULHV�

1XPEHU�RI�WUDIILF�XQLWV�LQYROYHG�

5HVWUDLQW�XVH

&UDVK�'&$�FRGH

+HOPHW�ZRUQ

&UDVK�'&$�6XSSOHPHQW�

6HDWLQJ�SRVLWLRQ

&UDVK�580�FRGH�

/LFHQFH�VWDWXV��FRQWUROOHUV�RQO\�

6SHHG�OLPLW

,QWHUVHFWLRQ�FUDVK

/RFDWLRQ�W\SH

$OFRKRO�LQYROYHG

)DWLJXH�LQYROYHG

6SHHG�LQYROYHG

3RVWFRGH

/DWLWXGH

/RQJLWXGH

9HKLFOH�W\SH

9HKLFOH�PDNH

1XPEHU�YHKLFOH�RFFXSDQWV

)LUVW�REMHFW�LPSDFWHG

6HFRQG�REMHFW�LPSDFWHG

1DWLRQDO�'HDWK�,QGH[�WR�EH�ORGJHG LQ�685(

3URMHFW�3HUVRQ�1XPEHU

6H[

$JH�DW�GHDWK

'DWH�RI�GHDWK

6WDWH�WHUULWRU\�RI GHDWK�UHJLVWUDWLRQ

<HDU�WKH�GHDWK�ZDV�UHJLVWHUHG�LQ

8QGHUO\LQJ�FDXVH�RI�GHDWK�FRGH��,&'���

&RGHV�IRU�RWKHU�FDXVHV�RI�GHDWK��,&'���
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6RPH�LWHP QDPHV�YDU\�EHWZHHQ MXULVGLFWLRQV DQG�WKHUH�ZDV�VRPH�YDULDWLRQ�LQ�GDWD�DYDLODELOLW\� )LHOG�OLVWV�IRU�
DQDO\VHG�ILOHV�DUH SURYLGHG�LQ�$SSHQGL[�&� $SSHQGL[�'�� GHVFULEHV�GDWD�LVVXHV��

����� 'DWD�SURYLVLRQ�SURJUHVV E\�6WDJH���FXW�RII�GDWHV

5HFRUG�OLQNDJH�DQG�SURGXFWLRQ�RI�WKH�SURMHFW�OLQNDJH�NH\�E\�WKH�$,+:�'/8�FRXOG�RQO\�EH�GRQH�DIWHU�WKH�
LGHQWLI\LQJ�ILHOGV�IRU�DOO�UHFRUGV�WR�EH�LQFOXGHG�LQ�WKH�DQDO\VLV�KDG�EHHQ�VXSSOLHG��7KH�FXW�RII�GDWH�IRU�WKLV�ZDV�
GHIHUUHG�IRU�DV�ORQJ�DV�SRVVLEOH�LQ�RUGHU�WR�PD[LPLVH�WKH�QXPEHU�RI�MXULVGLFWLRQV�LQFOXGHG��7KH�FXW�RII�ZDV�
WKH�HQG�RI�������PXFK�ODWHU�WKDQ�LQLWLDOO\�HQYLVDJHG��

6XEVWDQWLDO�FRPPHQFHPHQW�RI�GDWD�SUHSDUDWLRQ�DQG�DQDO\VLV�RFFXUUHG�LQ HDUO\�)HEUXDU\�������ZKHQ�WKH�
OLQNDJH�NH\�DQG�QHFHVVDU\�FRQWHQW�GDWD�ILOHV�KDG�EHHQ�PDGH�DYDLODEOH�IRU�XVH�LQ�685(��7DEOH���� VKRZV�WKH�
VWDWH RI�GDWD�SURYLVLRQ�WR�WKH�$,+:�'/8 E\�WKH�HQG�RI������DQG�RI�VXEPLVVLRQ�RI�FRQWHQW�GDWD�ILOHV�WR�685(
E\ )HEUXDU\ �����

7DEOH����� 3URJUHVV�RI�GDWD�SURYLVLRQ�WR�$,+:�DQG�685(�E\�MXULVGLFWLRQ

-XULVGLFWLRQ
7R�$,+:�E\�WKH�HQG�RI����� 7R�685(�E\�)HEUXDU\�����

+RVSLWDO�GDWD &UDVK�GDWD +RVSLWDO�GDWD &UDVK�GDWD

1HZ�6RXWK�:DOHV

4XHHQVODQG

$XVWUDOLDQ�&DSLWDO�7HUULWRU\

9LFWRULD

6RXWK�$XVWUDOLD

7DVPDQLD

1RUWKHUQ�7HUULWRU\

:HVWHUQ�$XVWUDOLD

��� 3UHSDUDWLRQ�DQG�DQDO\VLV�RI�OLQNHG�GDWD
7KLV�VHFWLRQ�SURYLGHV�GHILQLWLRQV�RI�LPSRUWDQW�WHUPV��DQG�GHVFULEHV�SUHSDUDWLRQ�RI�WKH�GDWD�IRU�XVH DQG�WKH�
FDVH�HVWLPDWLRQ�SURFHVV�

����� 7HUPV�DQG�GHILQLWLRQV

7KH�KRVSLWDO�GDWD�ZHUH�FRGHG�DFFRUGLQJ�WR�WKH�$XVWUDOLDQ�FOLQLFDO�PRGLILFDWLRQ�RI�,&'�����,&'����$0���ZKLFK�
LQFOXGHV�GHILQLWLRQV�RI�WHUPV�UHOHYDQW�WR�WKH�LQWHUSUHWDWLRQ�RI�WKH�GDWD �1&&&���������

$�7UDQVSRUW�DFFLGHQW LV�DQ\�DFFLGHQW��L�H��XQLQWHQWLRQDO�HYHQW��LQYROYLQJ�D�GHYLFH�GHVLJQHG�SULPDULO\�IRU��RU�
EHLQJ�XVHG�DW�WKH�WLPH�SULPDULO\�IRU��FRQYH\LQJ�SHUVRQV�RU�JRRGV�IURP�RQH�SODFH�WR�DQRWKHU��/DQG�WUDQVSRUW�
LQFOXGHV�DOO�W\SHV�VSHFLILHG�LQ�,&'��� RWKHU�WKDQ�ZDWHU�DLU DQG�VSDFH�WUDQVSRUW��$ SXEOLF�KLJKZD\ LV�³WKH�HQWLUH�
ZLGWK�EHWZHHQ�SURSHUW\�OLQHV��RU�RWKHU�ERXQGDU\�OLQHV��RI�ODQG�RSHQ�WR�WKH�SXEOLF�DV�D�PDWWHU�RI�ULJKW�RU�
FXVWRP�IRU�SXUSRVHV�RI�PRYLQJ�SHUVRQV�RU�SURSHUW\�IURP�RQH�SODFH�WR�DQRWKHU´��$�WUDIILF�DFFLGHQW LV�³DQ\�
YHKLFOH�DFFLGHQW�RFFXUULQJ�RQ�WKH�SXEOLF�KLJKZD\��L�H��RULJLQDWLQJ�RQ��WHUPLQDWLQJ�RQ��RU�LQYROYLQJ�D�YHKLFOH�
SDUWLDOO\�RQ�WKH�KLJKZD\��´�
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$ ³YHKLFOH�DFFLGHQW�LV�DVVXPHG�WR�KDYH�RFFXUUHG�RQ�WKH�SXEOLF�KLJKZD\�XQOHVV�DQRWKHU�SODFH�LV�VSHFLILHG��
H[FHSW�LQ�WKH�FDVH�RI�DFFLGHQWV�LQYROYLQJ�RQO\�RII�URDG�YHKLFOHV«´�,Q�RWKHU�ZRUGV��,&'����LQVWUXFWV�FRGHUV�
WKDW�LI�D�UHFRUG�SURYLGHV�VXIILFLHQW�LQIRUPDWLRQ�RQ�WKH�PRGH�RI�WUDQVSRUW�RI�WKH�LQMXUHG�SHUVRQ��H�J��FDU��SHGDO�
F\FOH��PRELOH�FUDQH���EXW�GRHV�QRW�SURYLGH�HQRXJK�LQIRUPDWLRQ�WR�GHFLGH�ZKHWKHU�WKH�FDVH�RFFXUUHG�LQ�WUDIILF��
WKHQ�WKH�FRGHU�VKRXOG�DVVLJQ�WKH�FDVH�DV�WUDIILF��RU�DV�QRQ�WUDIILF��RQ�WKH�EDVLV�RI�WKH�PRGH�RI�WUDQVSRUW��7KH�
UXOH�UHTXLUHV�WKH FRGHU�WR�GHIDXOW�WR�WUDIILF �L�H��URDG��IRU�SHGDO�F\FOLVWV��PRWRU�F\FOLVWV�DQG�RFFXSDQWV�RI�URDG�
YHKLFOHV��DQG�WR GHIDXOW�WR�QRQ�WUDIILF IRU�XVHUV�RI�VSHFLDO�PRELOH�PDFKLQHU\�DQG�VSHFLDO�RII�URDG�YHKLFOHV�

7KH�GHIDXOWLQJ�UXOH�GRHV�QRW�DSSO\�WR�FDVHV�LQYROYLQJ�D�SHGHVWULDQ��$FFRUGLQJ�WR�,&'�����D�SHGHVWULDQ LV ³DQ\�
SHUVRQ�LQYROYHG�LQ�DQ�DFFLGHQW�ZKR�ZDV�QRW�DW�WKH�WLPH�RI�WKH�DFFLGHQW�ULGLQJ�LQ�RU�RQ�D�PRWRU�YHKLFOH��UDLOZD\�
WUDLQ��VWUHHWFDU�RU�DQLPDO�GUDZQ�RU�RWKHU�YHKLFOH��RU�RQ�D�SHGDO�F\FOH�RU�DQLPDO��7KLV�GHILQLWLRQ�LQFOXGHV�DV�
SHGHVWULDQV� SHUVRQV�XVLQJ�µSHGHVWULDQ�FRQYH\DQFHV¶��VXFK�DV�VNDWHERDUGV��SUDPV�DQG�ZKHHOFKDLUV
�LQFOXGLQJ�SRZHUHG�RQHV��

7KHUH�LV�QR�GLUHFW�LQGLFDWLRQ�LQ�WKH�KRVSLWDO�GDWD�RI ZKHQ�WKH�GHIDXOWLQJ�UXOH�ZDV�HPSOR\HG�WR�DVVLJQ�D�UHFRUG�
DV�RFFXUULQJ�LQ�WUDIILF��3ODFH�RI�RFFXUUHQFH�FRGHV�SURYLGH�JURXQGV�IRU�LGHQWLI\LQJ�UHFRUGV�LQ�ZKLFK�LW�LV�PRUH�
OLNHO\��RU�OHVV�OLNHO\��WKDW�WKH�GHIDXOWLQJ�UXOH�ZDV�XVHG��7KH�GHIDXOWLQJ�UXOH�GRHV�QRW DSSO\�WR�SODFH�FRGHV��VR�LI�
D�FRGH�IRU�D�VSHFLILF�SODFH�LV�SUHVHQW��WKHQ�WKLV VKRXOG�UHIOHFW�LQIRUPDWLRQ�WKDW�LV�SUHVHQW�LQ�WKH�KRVSLWDO�UHFRUG
WKDW�ZDV�VHHQ�E\�WKH�FRGHU��,I�WKH�SODFH�LV�FRGHG�DV 6WUHHW�DQG�KLJKZD\��WKHQ�WKDW�LPSOLHV�WKH�SUHVHQFH�RI�
LQIRUPDWLRQ�WKDW�LV�OLNHO\�WR�KDYH�PDGH�XVH�RI�WKH�GHIDXOWLQJ�UXOH�XQQHFHVVDU\�DQG�WHQGV�WR�FRQILUP�7UDIILF�
VWDWXV� &RQYHUVHO\��LI�SODFH�RI�RFFXUUHQFH�LV�FRGHG�DV�8QVSHFLILHG��WKH�LPSOLFDWLRQ�LV�WKDW�WKH�FRGHU�GLG�QRW�
VHH�LQIRUPDWLRQ�LQ�WKH�UHFRUG�DERXW�WKH�VHWWLQJ�LQ�ZKLFK�WKH�LQMXU\�ZDV�VXVWDLQHG��7KDW�LV�WKH�VLWXDWLRQ�WR�
ZKLFK�WKH�GHIDXOWLQJ�UXOH�DSSOLHV�

7KH�,&'����GHILQLWLRQ�RI�URDG�LV�PRUH�LQFOXVLYH�WKDQ�URDG DFFRUGLQJ�WR�WKH�$XVWUDOLDQ�5RDG�5XOHV��$55���
LPSOLFLWO\�LQFOXGLQJ�DUHDV�GLYLGLQJ�FDUULDJHZD\V��URDG�VKRXOGHUV�DQG�IRRWSDWKV�DQG�QDWXUH�VWULSV�DGMDFHQW�WR�
FDUULDJHZD\V��DOO�RI�ZKLFK�DUH�URDG�UHODWHG�DUHDV DFFRUGLQJ�WR�WKH�$55 �$*'��157&�	�$7&���������7KH�
,&'����GHILQLWLRQ�RI�URDG�PLJKW�QRW��KRZHYHU��EH�DV�EURDG�DV�URDG SOXV�URDG�UHODWHG�DUHDV DFFRUGLQJ�WR�WKH�
$55��2XU�RSHUDWLQJ�DVVXPSWLRQ�LV�WKDW�WKH�FUDVK�GDWD�VXSSOLHG�WR�XV�LQFOXGH�UHSRUWHG�HYHQWV�WKDW�RFFXUUHG�
RQ�URDGV�DQG�RQ�URDG�UHODWHG�DUHDV��WKRXJK�WKH�H[DFW�VFRSH�RI�WKH�FUDVK�GDWD�LV�QRW�HQWLUHO\�FOHDU��

$�SUDFWLFDO�LPSOLFDWLRQ�RI�WKLV�DVVHVVPHQW�RI�VFRSH�LV�WKDW�ZH�H[SHFWHG�WR�ILQG�WKDW�HYHQWV�RFFXUULQJ�LQ�FHUWDLQ�
W\SHV�RI�SODFH� ZKLFK�PD\�EH�URDG�UHODWHG�DUHDV�DFFRUGLQJ�WR�WKH�$55��PLJKW�EH�FRGHG�WR�FDWHJRULHV�RWKHU�
WKDQ�WUDIILF LQ�WKH�KRVSLWDO�GDWD��7KH�SODFH�RI�RFFXUUHQFH�ILHOG�LQ�WKH�KRVSLWDO�GDWD�FDQ�EH�XVHG�WR�LGHQWLI\�
VRPH�W\SHV�RI�SODFH�WKDW�PLJKW�EH�URDG�UHODWHG�DUHDV��

7KH�IROORZLQJ�WHUPV�DUH�XVHG�LQ�WKLV�UHSRUW�WR�VSHFLI\�DQG�GLVWLQJXLVK�FRQVWUXFWV�WKDW�DUH�UHOHYDQW�WR�GDWD�
SUHSDUDWLRQ�DQG�DQDO\VLV�

&UDVK�UHFRUGV� WKH�GDWD�SURYLGHG�E\ FXVWRGLDQV��RUJDQLVHG�DFFRUGLQJ�WR�SHUVRQ�DQG�FUDVK�HYHQW�

+RVSLWDO�UHFRUGV� WKH�GDWD�SURYLGHG�E\�FXVWRGLDQV��RUJDQLVHG�DFFRUGLQJ�WR�SHUVRQ�DQG�HSLVRGH�RI�
DGPLWWHG�SDWLHQW�FDUH�

+RVSLWDOLVHG�URDG�LQMXU\�FDVH��DQ�HSLVRGH�RI�DGPLWWHG�SDWLHQW�FDUH�WKDW�EHJDQ LQ�WKH�VWXG\�SHULRG�DQG�
VDWLVILHV�WKH�FULWHULD�IRU�EHLQJ�D�FRXQWHG�HSLVRGH��GHVFULEHG�EHORZ���,I�D�FRXQWHG�KRVSLWDO�UHFRUG�KDV�EHHQ�
SDLUHG�ZLWK�D�FUDVK�UHFRUG�IRU�WKH�VDPH�SHUVRQ��WKHQ�WKH�FUDVK�UHFRUG�LV�FRQVLGHUHG�WR�EH�SDUW�RI�WKH�FDVH�
LQIRUPDWLRQ��DV�DUH�WKH�KRVSLWDO�UHFRUGV�RI�DQ\�ODWHU�HSLVRGHV�RI�DGPLWWHG�SDWLHQW�FDUH�WKDW�PHHW�VWXG\�
FULWHULD�IRU�EHLQJ�UHODWHG�WR�WKH�FRXQWHG�HSLVRGH��GHVFULEHG�EHORZ���)RU�EUHYLW\��KRVSLWDOLVHG�URDG�LQMXU\�
FDVHV�DUH�VRPHWLPHV�UHIHUUHG�WR�DV�µFDVHV¶��:KLOH�XQFRPPRQ��LW�LV�SRVVLEOH�IRU�D�SHUVRQ�WR�EH�WKH�VXEMHFW�
RI�PRUH�WKDQ�RQH�KRVSLWDOLVHG�URDG�LQMXU\�FDVH�LQ�WKH�RQH�\HDU�VWXG\�SHULRG��+HQFH��WKH�QXPEHU�RI�µFDVHV¶
�RI�KRVSLWDOLVHG�URDG�LQMXU\�LQ�������LV�D�OLWWOH�ODUJHU�WKDQ�WKH�QXPEHU�RI�SHUVRQV�ZKR�ZHUH�WKH�VXEMHFW�RI�D�
FDVH��

+RVSLWDOLVHG�QRQ�IDWDO�URDG�LQMXU\�FDVH��D�KRVSLWDOLVHG�URDG�LQMXU\�FDVH�LQ�ZKLFK�WKH�SHUVRQ�UHPDLQHG�
DOLYH����GD\V�DIWHU�RQVHW��2QVHW�LV�WKH�FUDVK�GDWH�DFFRUGLQJ�WR�D�SDLUHG�FUDVK�UHFRUG��LI�DYDLODEOH��
2WKHUZLVH�RQVHW�LV�WKH�DGPLVVLRQ�GDWH�RI�WKH�FRXQWHG�KRVSLWDO�HSLVRGH��
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7KH�PDLQ�HVWLPDWHV�RI�WKH�6WDJH���SURMHFW�DUH�VSHFLILHG�DV�IROORZV�

*HRJUDSKLF�VFRSH��(VWLPDWHV�LQ�WKLV�UHSRUW�DUH�EDVHG�RQ�FUDVK�GDWD�DQG�DGPLWWHG�KRVSLWDO�SDWLHQW�GDWD�
IRU�WKH�IRXU�VWDWHV IRU�ZKLFK�UHTXLUHG�GDWD�KDG�EHHQ�DSSURYHG�DQG�VXSSOLHG�E\�WKH�SURMHFW�GHDGOLQHV��1HZ�
6RXWK�:DOHV��9LFWRULD��4XHHQVODQG�DQG�6RXWK�$XVWUDOLD��

&XW�RII�IRU�DSSURYDOV�DQG�GDWD�SURYLVLRQ�ZDV�WKH�HQG�RI�������6HH�6HFWLRQ�������IRU�GHWDLOV�

7LPH��(VWLPDWHV�EDVHG RQ�FUDVK�GDWD�DUH�OLPLWHG�WR�WKRVH�ZKHUH�WKH�UHSRUWHG�FUDVK�GDWH�ZDV�LQ�FDOHQGDU�
\HDU�������:KHUH�UHSRUWHG�FDVHV�DUH�EDVHG�RQ�KRVSLWDO�GDWD�EXW�QRW�FUDVK�GDWD��WKHQ�WKH�GDWH�RI�ILUVW�
DGPLVVLRQ�DWWULEXWDEOH�WR�D�URDG�FUDVK�KDV�EHHQ�XVHG DV�D�SUR[\�IRU�WKH�FUDVK�GDWH��

$FFRUGLQJ�WR�FDVHV�ZLWK�ERWK�FUDVK�DQG�KRVSLWDO�GDWD��DERXW�����RI�ILUVW�DGPLVVLRQV�DIWHU�D�FUDVK DQG
ZLWKLQ�����GD\V�RI�LW RFFXUUHG�RQ�WKH�GD\�RI�FUDVK�RU�WKH�QH[W�GD\�

(VWLPDWHV�RI�WRWDO�HSLVRGHV�DQG�EHG�GD\V UHODWHG�WR�FRXQWHG�FDVHV�LQFOXGH�UHOHYDQW�HSLVRGHV�ZLWK�DQ�
DGPLVVLRQ�GDWH�XS�WR���\HDU�DIWHU�WKH�LQLWLDO�DGPLVVLRQ GXH�WR�D�FUDVK�

'HDWKV��:KHUH�D�SHUVRQ�ZKR�ZRXOG�KDYH�EHHQ�LQFOXGHG�LQ�WKH�PDLQ�UHVXOWV�ZDV�UHFRUGHG�DV�KDYLQJ�GLHG�
ZLWKLQ����GD\V�RI�FUDVK��RU�ZLWKLQ����GD\V�RI�ILUVW�DGPLVVLRQ�IRU�FDVHV�QRW�SDLUHG�ZLWK�D�FUDVK�UHFRUG���WKHQ�
WKH FDVH�ZDV RPLWWHG�IURP�WKH�PDLQ�UHVXOWV��7KLV�LV�LQ�NHHSLQJ�ZLWK�WKH�IRFXV�RI�WKH�SURMHFW��ZKLFK�LV�QRQ�
IDWDO�URDG�FUDVK�FDVHV��

7KHUH�ZDV�JRRG DJUHHPHQW�EHWZHHQ�1',�DQG�FUDVK�GDWD�RQ�WKHVH�GHDWKV �VHH�6HFWLRQ ������

'HDWKV�RI�FUDVK�LQYROYHG�SHRSOH�WKDW�RFFXUUHG�ORQJHU�WKDQ����GD\V�DIWHU�WKH�FUDVK�KDYH�QRW�EHHQ�RPLWWHG�
IURP�WKH�PDLQ�UHVXOWV DQG�KDYH�EHHQ�VKRZQ�LQ�VRPH�WDEOHV��

0RUWDOLW\�DPRQJ�SHRSOH�ZKR�ZHUH�WKH�VXEMHFW�RI�D�FUDVK�UHFRUG�LQ������LV�GHVFULEHG LQ 6HFWLRQ �����

����� &DVH�HVWLPDWLRQ�SURFHVV�

7KLV�VHFWLRQ�GHVFULEHV�WKH�PDLQ�VWHSV�WDNHQ�WR�HVWLPDWH�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�XVLQJ�WKH�OLQNHG�
FUDVK��KRVSLWDO�DQG�1',�GDWD��

7KH�VWHSV�DUH�VXPPDULVHG�LQ�7DEOH���� DQG�GHVFULEHG�IXUWKHU�LQ�WKH�UHVW�RI�WKLV�VHFWLRQ��7DEOHV DQG�ILJXUHV
WKDW�LOOXVWUDWH�DVSHFWV�RI�WKH�SURFHVV�DUH�PHQWLRQHG�LQ�WKH�WKLUG�FROXPQ�RI�WKH�WDEOH� ,PSRUWDQW�WHUPV�XVHG LQ�
WKLV�VHFWLRQ�ZHUH�LQWURGXFHG�LQ�6HFWLRQ��������DERYH�

)LJXUH�����SURYLGHV�DQ�RYHUYLHZ�RI�WKH�FDVH�HVWLPDWLRQ�SURFHVV��7KH�ER[HV�LQ�GDUN�JUHHQ�UHSUHVHQW�
KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��,I GHDWKV�WR��� GD\V�DUH�RPLWWHG� WKHQ�WKH�UHVXOW�LV�QRQ�IDWDO�KRVSLWDOLVHG�URDG�
LQMXU\�FDVHV��

7KH�OLJKW�JUHHQ�ER[�UHSUHVHQWV�VXEVHTXHQW�KRVSLWDO�HSLVRGHV�IRU�FRXQWHG�FDVHV��UHWDLQLQJ�WKRVH�WKDW�DUH�
OLNHO\�WR�EH�GXH�WR�WKH�FUDVK��,W�LV�LPSRUWDQW�WR�LGHQWLI\�VXEVHTXHQW�KRVSLWDO�DGPLVVLRQV�WR�

$YRLG�PLVLQWHUSUHWLQJ�WKH HSLVRGHV DV�EHLQJ�GXH�WR�DQRWKHU�FUDVK��ZKLFK�PLJKW�UHVXOW�LQ�RYHU�HVWLPDWLRQ RI�
WKH�QXPEHU�RI�URDG�FUDVKHV�WKDW�UHVXOWHG�LQ VHULRXV�LQMXU\ �L�H��KRVSLWDO�DGPLVVLRQ���

,GHQWLI\�WRWDO�HSLVRGHV�DQG�GD\V�LQ�KRVSLWDO�DWWULEXWDEOH�WR�QRQ�IDWDO�VHULRXV�LQMXU\ FDVHV��H�J��IRU�FRVWLQJ�
SXUSRVHV���

7KH�\HOORZ�ER[HV�UHSUHVHQW�W\SHV�RI�UHFRUGV�WKDW�ZHUH�VFUXWLQLVHG�FORVHO\��EXW�KDYH�EHHQ�H[FOXGHG�IURP�WKH
HVWLPDWHV RI QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\ FDVHV�
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)LJXUH����� 2YHUYLHZ�RI�FDVH�HVWLPDWLRQ�SURFHVV

7DEOH����� &DVH�HVWLPDWLRQ�SURFHVV

6WHS 6XPPDU\
7DEOHV�
DQG�
ILJXUHV

$VVHVV��FOHDQ�DQG�
SUHSDUH�FUDVK�DQG�
KRVSLWDO�UHFRUGV

2UJDQLVH�VRXUFH�ILOHV�DQG�ILHOGV�LQ�D�FRPSDUDEOH�PDQQHU��2PLW�RXW�RI�VFRSH�UHFRUGV��
$WWDFK�WKH�OLQNDJH�EDVHG�SURMHFW�VSHFLILF�SHUVRQ�LGHQWLILHU DQG�FRPELQH�DOO�GDWD��'HWHFW�
DQG�GURS�GXSOLFDWHV��6HW�VRUW�RUGHU�ZLWKLQ�SHUVRQ�VSHFLILF�VHWV��0DNH�GHULYHG�YDULDEOHV�

6XPPDULVH�FUDVK�
DQG�KRVSLWDO�
UHFRUGV XVHG�LQ�
WKH�SURMHFW�

&UDVK�UHFRUGV�DUH�SUHVHQWHG�DFFRUGLQJ�WR�WKH�KDUP�UHSRUWHG WR�KDYH�UHVXOWHG�IURP�WKH�
HYHQW��NLOOHG��VHULRXV�KRVSLWDOLVHG�LQMXU\��OHVVHU�LQMXU\��QR�LQMXU\���+RVSLWDO�UHFRUGV�DUH�
VXPPDULVHG�DFFRUGLQJ�WR�WKH�JURXQGV�RQ�ZKLFK�WKH\�ZHUH�LQFOXGHG LQ�WKH�SURMHFW�VHW�

7DEOHV�
����
	 ���

,GHQWLI\�SDLUV�RI�
&UDVK�DQG�
+RVSLWDO�UHFRUGV�
WKDW�DUH�IRU�WKH�
VDPH�SHUVRQ�DQG�
FUDVK�
�&�+��

7KH�SHUVRQ�OLQNHG�GDWD�ZHUH�H[DPLQHG WR�LGHQWLI\�SDLUV�RI�UHFRUGV�IRU�D�SHUVRQ�LQ�ZKLFK�
DGPLVVLRQ�WR�KRVSLWDO�RFFXUUHG�VRRQ�DIWHU D�FUDVK DQG�ZDV�QRW�LQFLGHQWDO�WR�WKH�FUDVK��
$GPLVVLRQV�YHU\�VRRQ�DIWHU�D�FUDVK��VDPH�GD\�RU�WKH�QH[W��ZHUH�DFFHSWHG�E\�GHIDXOW��
RQO\ DGPLVVLRQV�IRU�UHQDO�GLDO\VLV EHLQJ WUHDWHG�DV�LQFLGHQWDO��$GPLVVLRQV�IURP ��WR����
GD\V�DIWHU�D�FUDVK�ZHUH�WUHDWHG�DV�LQFLGHQWDO�XQOHVV�WKH�KRVSLWDO�UHFRUG�ZDV�IRU�ODQG�
WUDQVSRUW�DQG�WKH�FUDVK�UHFRUG�DQG�KRVSLWDO�UHFRUG�DJUHHG�RQ�EURDG�PRGH�RI�WUDQVSRUW��
3RWHQWLDO�SDLUV�ZLWK�PRUH WKDQ����GD\V�EHWZHHQ�FUDVK�DQG�DGPLVVLRQ ZHUH�IHZ�DQG�DOO�
ZHUH�WUHDWHG�DV�EHLQJ LQFLGHQWDO��

&�± &UDVK�UHFRUGV�

+�± +RVSLWDO�UHFRUGV�

5HSRUWHG�FUDVKHV�UDWHG�DV�
VHULRXV�EXW�QRW�PDWFKHG�WR�
D�KRVSLWDO�UHFRUG�

+��GRXEWIXO ±
+RVSLWDOLVHG�ODQG�WUDQVSRUW�
FDVHV�QRW�FRQILUPHG�DV�RQ�
URDG

&�+� ± SDLUHG�&UDVK�DQG�
+RVSLWDO�UHFRUGV

+� ± +RVSLWDOLVHG�ODQG�
WUDQVSRUW�FDVHV�FRQILUPHG�
DV�RQ�URDG��ILUVW�HSLVRGH��

+�5HODWHG ± 6XEVHTXHQW�
HSLVRGHV�RI�KRVSLWDO�FDUH��
UHODWHG�WR�WKH�URDG�FUDVK
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6WHS 6XPPDU\
7DEOHV�
DQG�
ILJXUHV

'HYHORS�FULWHULD WR�
VHOHFW�QRQ�SDLUHG
KRVSLWDO�UHFRUGV�WR�
FRXQW �RWKHU�+��

&KDUDFWHULVWLFV�RI�OLQNHG�SDLUV�RI�FUDVK�DQG�KRVSLWDO�UHFRUGV��&�+���DQG�,&'����FRGLQJ�
UXOHV�ZHUH�XVHG�DV�WKH EDVLV�IRU�VHOHFWLQJ�QRQ�OLQNHG�KRVSLWDO�UHFRUGV�WR FRXQW �L�H��RWKHU�
+��FDVHV���6SHFLILFDWLRQV DUH�EDVHG�RQ�UHFRUGV�RI WZR W\SHV�

�� /DQG�WUDQVSRUW��9��±9����LQ�ZKLFK�SODFH�RI�RFFXUUHQFH�LV�6WUHHW�DQG�+LJKZD\� 7KH�
SODFH�FRGH�FRQILUPV�WUDIILF�VWDWXV��$OVR�LQFOXGHG�DUH�UHPDLQLQJ�SHGHVWULDQ�FDVHV DQG
FDVHV�IRU�([DPLQDWLRQ�DQG�REVHUYDWLRQ�IROORZLQJ�WUDQVSRUW�DFFLGHQW��ZKLFK�DUH�QRW�
VXEMHFW�WR�WKH ,&'����UXOH�WR�GHIDXOW�WR�µWUDIILF¶�FRGHV�ZKHUH�LQIRUPDWLRQ RQ�VHWWLQJ�RI�
RFFXUUHQFH�LV ODFNLQJ�

�� 7KH�VHFRQG�W\SH LQFOXGHV�DOO�UHPDLQLQJ�ODQG�WUDQVSRUW�UHFRUGV ZLWK�DQ H[WHUQDO�FDXVH�
FRGH�WKDW�LQFOXGHV�WKH�WHUP�µWUDIILF¶��6LQFH�3ODFH�LV�QRW�VWUHHW�	�KLJKZD\�IRU�WKHVH�
DGGLWLRQDO�FDVH��LW�LV PRVWO\�XQVSHFLILHG���WKH�µWUDIILF¶�FRGH�PD\�KDYH�EHHQ�DVVLJQHG�
XQGHU�WKH ,&'����GHIDXOWLQJ�UXOH��7KLV�W\SH�LV�WKH�EDVLV�IRU�WKH�+��GRXEWIXO�VHW�RI�
SRVVLEOH�FDVHV� $ERXW�����RI�WKH�+��GRXEWIXO FDVHV�DUH SHGDO�F\FOLVWV�DQG�
PRWRUF\FOLVWV�

5HFRUGV�PHHWLQJ�HDFK�RI�WKHVH�FULWHULD�ZHUH�ILOWHUHG WR�UHVWULFW�FRXQWLQJ�WR�WKRVH�OLNHO\�WR�
UHIHU�WR�WKH�ILUVW�HSLVRGH�LQ�KRVSLWDO�DIWHU�D�FUDVK��5HFRUGV�RWKHU�WKDQ�WKH�µDFXWH�FDUH¶�
W\SH�ZHUH�RPLWWHG�IURP�FRXQWV��DV�ZHUH DOO�EXW�WKH�ILUVW�LQ�FORVHO\�VSDFHG�VHTXHQFHV�RI�
HSLVRGHV��,I��DIWHU�WKLV��PRUH�WKDQ�RQH�µFRXQWDEOH¶�HSLVRGH UHPDLQHG�IRU�D�SHUVRQ��WKRVH�
DIWHU�WKH�ILUVW�ZHUH�QRW�FRXQWHG�LI�WKH\�KDG�WKH�VDPH�H[WHUQDO�FDXVH�DQG�SULQFLSDO�
GLDJQRVLV�FRGHV�DV�WKH�ILUVW��RU�WKH�VDPH�H[WHUQDO�FDXVH�DQG�D�GLDJQRVLV�FRGH�VWDUWLQJ�
ZLWK�=��PRVW�RI�WKHVH�HSLVRGHV�ZHUH�IRU�UHKDELOLWDWLRQ�RU IROORZ�XS�FDUH���2XWOLHUV�DIWHU�
WKLV�VWHS�ZHUH�DVVHVVHG�PDQXDOO\��

,GHQWLI\�RWKHU�
KRVSLWDO�HSLVRGHV�
UHODWHG�WR�DQ�
LQFOXGHG�FDVH�
�+�UHODWHG�

0DQ\�RI�WKH�SHRSOH�DGPLWWHG�WR�KRVSLWDO�LQ������EHFDXVH�RI�D�FUDVK��L�H��WKRVH�ZLWK�DW�
OHDVW�RQH�+��LQ�������KDG RWKHU�HSLVRGHV�LQ�KRVSLWDO�LQ�WKH�\HDU�IROORZLQJ�WKH�+��
HSLVRGH��PRVWO\�VRRQ�DIWHU�WKH�+���0DQ\ RI�WKHVH�ZHUH�UHODWHG�WR�WKH�FUDVK��L�H��+�
UHODWHG��EXW�VRPH ZHUH�QRW��7KHVH W\SHV�RI�HSLVRGH�ZHUH�WUHDWHG�DV�EHLQJ�UHODWHG�WR�D�
FRXQWHG�+��FDVH LI�WKH\�EHJDQ�ZLWKLQ�D�\HDU�RI�LW��

���(SLVRGHV�ZLWK�DQ�H[WHUQDO�FDXVH�FRGH�IRU�ODQG�WUDQVSRUW��9��±9�����XQVSHFLILHG�
WUDQVSRUW��9��±9�����RU�IRU�D�VHTXHOD��ODWH�HIIHFW��RI�D�WUDQVSRUW�DFFLGHQW��<�����RU�
ZLWK�D�SULQFLSDO�GLDJQRVLV IRU�H[DPLQDWLRQ�DQG�REVHUYDWLRQ�DIWHU�D WUDQVSRUW�DFFLGHQW�
�=�������

���2WKHU�HSLVRGHV�ZLWK�FRGHV�FRPPRQO\�IRXQG�LQ�W\SH���+�UHODWHG�HSLVRGHV��H�J��IRU�
UHKDELOLWDWLRQ���EXW�ZKLFK�ODFN�VSHFLILF�PHQWLRQ�RI�D�ODQG�WUDQVSRUW�FUDVK��7KHVH�
HSLVRGHV�KDYH�EHHQ�WUHDWHG�DV�+��UHODWHG�LI�WKH\�RFFXUUHG�ZLWKLQ�GXUDWLRQV�DIWHU�DQ�
+��RU�D�W\SH���+�UHODWHG�HSLVRGH�WKDW�UHIOHFW�SDWWHUQV�VHHQ�LQ�W\SH���+�UHODWHG�UHFRUGV��
7KH�W\SHV��DQG�GXUDWLRQV��DUH�GHVFULEHG�LQ�WKH�WH[W��S�����

6XPPDULVH�
HSLVRGHV�DQG�EHG�
GD\V�IRU�+��DQG�+�
UHODWHG�

%HG�GD\V ZHUH�VXPPHG�IRU�HDFK�+��HSLVRGH�WKDW�FRPPHQFHG�LQ�������SOXV�DOO�+�
UHODWHG�HSLVRGHV�DWWULEXWHG�WR�LW��7KLV�ZDV�GRQH�IRU�UHODWHG�HSLVRGHV�WKDW�EHJDQ�XS�WR���
GD\V�DIWHU�WKH�DGPLVVLRQ�GD\�RI�WKH�+���DQG�IRU�WKRVH�WKDW�EHJDQ�XS�WR�����GD\V�DIWHU�
WKH�+���7KH�QXPEHU�RI�HSLVRGHV�LQ�KRVSLWDO�ZDV�DOVR�FRXQWHG�

:KHUH�D�SHUVRQ�KDG�PRUH�WKDQ�RQH�+��LQ�������DFFXPXODWLRQ�RI�EHG�GD\V�IRU�WKH�ILUVW�
+��VWRSSHG�DW�WKH�GDWH�RI�WKH�VHFRQG��DQG�VR�RQ�

(SLVRGHV��LQ�ZKLFK�DGPLVVLRQ�DQG�VHSDUDWLRQ�RFFXUUHG�RQ�WKH�VDPH�GD\�KDYH�]HUR�GD\V�
VWD\�DFFRUGLQJ�WR�WKH�OHQJWK�RI�VWD\�YDULDEOH�LQ�WKH�VXSSOLHG�KRVSLWDO�GDWD��,Q�WKLV�UHSRUW��
µVDPH�GD\¶�HSLVRGHV�KDYH�JHQHUDOO\�EHHQ�DVVLJQHG�D�QRWLRQDO�GXUDWLRQ�RI�����GD\V��

+RVSLWDOLVHG�URDG�
LQMXU\�FDVHV

$SSOLFDWLRQ�RI�WKH�SURFHVV�WR�WKLV�SRLQW�SURYLGHV�HVWLPDWHV�RI�KRVSLWDOLVHG�URDG�LQMXU\�
FDVHV��7KH�HVWLPDWHV�GR�QRW��DW�WKLV�VWDJH��RPLW�GHDWKV�ZLWKLQ����GD\V��

'HDWKV�ZLWKLQ����
GD\V

7KH�FUDVK�DQG�KRVSLWDO�GDWD�XVHG�LQ�WKLV�DQDO\VLV�ZHUH�OLQNHG�ZLWK�WKH�1DWLRQDO�'HDWK�
,QGH[��7KDW�DOORZHG�LGHQWLILFDWLRQ�RI�WKH�SRWHQWLDO�+��FDVHV�LQ�ZKLFK�WKH�SHUVRQ�GLHG�
ZLWKLQ����GD\V�RI�WKH�FUDVK��IRU�WKH�&�+��FDVHV��RU�ZLWKLQ����GD\V�RI�DGPLVVLRQ��IRU�WKH�
RWKHU�+��FDVHV���7KHVH�GHDWKV�KDYH�EHHQ�RPLWWHG�IURP�FDVH�HVWLPDWHV��
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6WHS 6XPPDU\
7DEOHV�
DQG�
ILJXUHV

1RQ�IDWDO�
KRVSLWDOLVHG�URDG�
LQMXU\�FDVHV

+RVSLWDOLVHG�URDG�LQMXU\�FDVHV�LQ�������OHVV�WKRVH�ZKR�GLHG�ZLWKLQ����GD\V��SURYLGH�WKH�
PDLQ�HVWLPDWHV�RI�WKH�SURMHFW��)LJXUH�����SURYLGHV�DQ�RYHUYLHZ�RI�WKH�HVWLPDWLRQ�SURFHVV�
DQG�WKHVH�FDVHV�DUH�DQDO\VHG�LQ�&KDSWHU���

7KH�PDLQ�HVWLPDWHV�LQFOXGH��D��WKH�OLQNHG�FUDVK�KRVSLWDO�SDLUV��&�+���DQG��E��RWKHU�
KRVSLWDO�FDVHV�LGHQWLILHG�DV�EHLQJ�WKH�ILUVW�DGPLVVLRQ�GXH�WR�D�URDG�FUDVK��RWKHU�+����

*LYHQ�FORVH�DWWHQWLRQ��EXW�QRW�LQFOXGHG�LQ�WKH�PDLQ�HVWLPDWHV�RI�QRQ�IDWDO�KRVSLWDOLVHG�
URDG�LQMXU\�FDVHV��DUH�KRVSLWDO�RQO\�FDVHV�LQ�ZKLFK�WUDIILF�VWDWXV�LV�GRXEWIXO��+��GRXEWIXO���
DQG�FUDVK�UHFRUGV�UDWHG�QH[W�WR�µNLOOHG¶�LQ�VHYHULW\�WKDW�ZHUH�QRW�PDWFKHG�ZLWK�D�KRVSLWDO�
UHFRUG��

7DEOHV�
����	�
���

)LJXUHV�
��� 	�
���

$VVHVV��FOHDQ��SUHSDUH�DQG�VXPPDULVH�FUDVK�DQG�KRVSLWDO�UHFRUGV

(DFK�RI�WKH�VHSDUDWH�FRQWHQW�GDWD�ILOHV�ZDV�DVVHVVHG�WR�HQVXUH�WKDW�WKH�VWUXFWXUH�DQG�ILHOGV�ZHUH�XQGHUVWRRG��
3DUWLFXODU�DWWHQWLRQ�ZDV�JLYHQ�WR�WKH�FRGLQJ�DQG�VFRSH�RI�VLPLODU�ILHOGV�LQ�GLIIHUHQW�VRXUFH�ILOHV��:KHUH�QRW�
DOUHDG\�LQ�WKDW�IRUP��DOO�ILOHV�ZHUH�FRQYHUWHG�WR�µIODW�ILOHV¶�ZLWK�RQH�URZ�SHU�DGPLWWHG�SDWLHQW�HSLVRGH��KRVSLWDO�
GDWD��DQG�RQH�URZ�SHU�SHUVRQ�FUDVK�FRPELQDWLRQ��FUDVK�GDWD���)LHOGV�WR�EH�XVHG�LQ�DQDO\VLV�ZHUH�WUDQVODWHG�
WR�D�FRPPRQ�IRUP��DSSOLFDEOH�RYHU�WKH�YDULRXV�VRXUFH�ILOHV��,Q�VRPH�LQVWDQFHV��FRPPRQDOLW\�LV�RYHU�WKH�
ZKROH�GDWD�FROOHFWLRQ��H�J��GDWHV��DJH��VH[��DQG�LQ�RWKHU�LQVWDQFHV�LW�LV�RYHU�RQH�RU�RWKHU�RI�WKH�PDLQ�GDWD�
W\SHV��H�J��PRGH�RI�VHSDUDWLRQ�IURP�KRVSLWDO��GHJUHH�RI�KDUP�UHSRUWHG�LQ�FUDVK�UHFRUGV���2XW�RI�VFRSH�FUDVK�
UHFRUGV�ZHUH�LGHQWLILHG�DQG�RPLWWHG��H�J��FUDVK�ZLWK�QR�SHUVRQ�LQYROYHG��SHUVRQ�UHSRUWHG�WR�KDYH�EHHQ�
LQYROYHG�EXW�QR�SHUVRQ�VSHFLILF LQIRUPDWLRQ LQ�WKH�FUDVK�GDWD���

(DFK�FRQWHQW�GDWD�ILOH�ZDV�PHUJHG�ZLWK�WKH�OLQNDJH�NH\�ILOH�LQ�RUGHU�WR�DWWDFK�WR�HDFK�UHFRUG�WKH�SURMHFW�
VSHFLILF�YDULDEOH�ZLWK�D�XQLTXH�YDOXH�IRU�HDFK�SHUVRQ�LGHQWLILHG�GXULQJ�OLQNDJH�RI�WKH�LGHQWLI\LQJ�GDWD�E\�WKH�
$,+:�'/8��7KH�UHFRUGV�IURP�DOO�RI�WKH�FRQWHQW�ILOHV��SOXV�D�VLPLODU�ILOH�FRQWDLQLQJ�GDWD�RQ�GHDWKV�RI�FRKRUW�
PHPEHUV�GHWHFWHG�E\�OLQNDJH�ZLWK�WKH�1DWLRQDO�'HDWK�,QGH[��ZHUH�FRPELQHG��L�H��DSSHQGHG���&KHFNV�ZHUH�
PDGH�IRU�GXSOLFDWHG�UHFRUGV��DQG�WKH�IHZ�IRXQG�ZHUH�RPLWWHG��7KH�UHFRUGV�IRU�HDFK�SHUVRQ�ZHUH�JLYHQ�D�
SULPDU\�VRUW�RUGHU�EDVHG�RQ�HYHQW�GDWHV��'HULYHG�YDULDEOHV�ZHUH�SURGXFHG��LQFOXGLQJ�PDQ\�WKDW�DUH�EDVHG�
RQ�DQDO\VLQJ WKH�UHFRUGV�LQ�VHWV�WKDW�DUH�VSHFLILF�WR�D�SHUVRQ��RU�WR�D�SHUVRQ�HYHQW�FRPELQDWLRQ� 0LVVLQJQHVV�
RI�YDOXHV�RQ�WKH�PDLQ�OLQNDJH�YDULDEOHV��QDPHV��GDWH�RI�ELUWK��SRVWFRGH��ZDV�DVVHVVHG��VHH�$SSHQGL[�'����

7KH�FUDVK�DQG�KRVSLWDO�UHFRUGV�XVHG�LQ�WKH�DQDO\VLV DUH�VXPPDULVHG�LQ�7DEOHV�����DQG������7DEOH�����
VXPPDULVHV�WKH�FUDVK�GDWD�UHFRUGV�XVHG�LQ�WKH�DQDO\VLV��E\�MXULVGLFWLRQ��7KH�FUDVK�UHFRUGV�DUH�SUHVHQWHG�
DFFRUGLQJ�WR�WKH�KDUP�UHSRUWHG�WR�KDYH�UHVXOWHG�IURP�WKH�HYHQW��H�J��NLOOHG��VHULRXVO\�LQMXUHG���7DEOH���LQ�
$SSHQGL[�& VKRZV�WKH�WHUPV�XVHG�LQ�HDFK�MXULVGLFWLRQ�DQG�KRZ�WKH\�KDYH�EHHQ�UHIHUUHG�WR�LQ�WKLV�UHSRUW��7KH�
WDEOH�LQFOXGHV�DOO�UHFRUGV�VXSSOLHG�IRU�WKH�IRXU�MXULVGLFWLRQV�VKRZQ��DIWHU�FOHDQLQJ��&UDVK�GDWD�UHFRUGV�ZHUH�
DOVR�VXSSOLHG�E\�7DVPDQLD��WKH�$&7�DQG�WKH�1RUWKHUQ�7HUULWRU\��7KH\�ZHUH�QRW�LQFOXGHG�LQ�WKH�PDLQ�DQDO\VLV�
IRU�WKH�SURMHFW�EHFDXVH�KRVSLWDO�GDWD�ZHUH�QRW�VXSSOLHG�IRU�WKHVH�MXULVGLFWLRQV��$OVR��WKH�17�FUDVK�GDWD�
DUULYHG�WRR�ODWH�WR�EH�LQFOXGHG�LQ�WKH�UHFRUG�OLQNDJH�SURFHVV�

7DEOH����� &UDVK�GDWD��16:��9LF��4OG�DQG�6$ �FUDVK�LQ������

16: 9LF 4OG 6$ $OO

1RW�,QMXUHG ������ ������ ����� ± ������

0LQRU�2WKHU�,QMXUHG ����� ������ ����� ����� ������

0RGHUDWHO\�,QMXUHG ������ ± ����� ����� ������

6HULRXVO\�,QMXUHG ����� ����� ����� ��� ������

.LOOHG ��� ��� ��� ��� ���

7RWDO ������ ������ ������ ����� �������

3HUVRQ�LGHQWLILHG�FUDVK�GDWD�LQ�6$�DUH�OLPLWHG�WR�FDVXDOW\�FDVHV��VR�WKHUH�DUH�QR��1RW�LQMXUHG��LQ�WKH�OLQNHG�GDWD�
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7DEOH�����VXPPDULVHV�WKH�KRVSLWDO�GDWD�UHFRUGV�XVHG�LQ�WKH�DQDO\VLV��E\�MXULVGLFWLRQ�DQG�WKH�EDVLV�IRU�WKHLU�
LQFOXVLRQ��7KH�WDEOH�LQFOXGHV�WKH�UHFRUGV�VXSSOLHG�IRU�WKH�IRXU�MXULVGLFWLRQV�VKRZQ��DIWHU�FOHDQLQJ��

3DUW�RI�WKH�UHTXHVWHG�LQIRUPDWLRQ�ZDV�DOVR�VXSSOLHG�E\�$&7��QDPHO\�WKH�LGHQWLI\LQJ�GDWD�UHTXLUHG�IRU�WKH�
OLQNDJH�SURFHVV��7KH�$&7�KRVSLWDO�FRQWHQW�GDWD��UHTXLUHG�IRU�DQDO\VLV��ZDV�QRW�DSSURYHG�IRU UHOHDVH�LQ�WLPH�
IRU�XVH�LQ�6WDJH���RI�WKH SURMHFW��

+RVSLWDO�GDWD�ZDV�VXSSOLHG�E\�WKH�1RUWKHUQ�7HUULWRU\��EXW�WRR�ODWH�IRU�LQFOXVLRQ�LQ�6WDJH���RI�WKH�SURMHFW�

7DEOH����� +RVSLWDO�UHFRUGV�VHOHFWHG�E\�SULPDU\�SURMHFW�FULWHULRQ��16:��9LF��4OG�DQG�6$ �DGPLWWHG�LQ������

5HFRUGV�VHOHFWHG�E\�3DUW���RI�SURMHFW�FULWHULRQ 16: 9LF 4OG 6$ $OO

���7UDIILF ������ ����� ������ ����� ������

���1RQ�WUDIILF ����� ����� ����� ����� ������

���%RDUG�DOLJKW ��� ��� ��� ��� �����

���)DOO�LQ�IURP�D�WUDLQ�RU�WUDP �� �� � � ���

���5LGLQJ�GUDZQ�E\�DQ�DQLPDO ����� ��� ����� ��� �����

���8QVSHFLILHG�ZKHWKHU�WUDIILF ��� ��� ��� �� �����

���:DWHU�DLU�XQVSHFLILHG WUDQVSRUW ��� ��� ��� �� �����

���2WKHU ����� ����� ����� ��� ������

7RWDO��3DUW���RI�FULWHULRQ� ������ ������ ������ ����� ������

5HFRUGV�VHOHFWHG�E\�3DUW���RI�SURMHFW�FULWHULRQ ������ ������ ������ � ������

$OO�HSLVRGHV�LQ�VFRSH�IRU�VWXG\��3DUWV���	��� ������ ������ ������ ����� �������

7KH�ILUVW�VHYHQ W\SHV�DUH UHFRUGV�ZLWK�DQ�H[WHUQDO�FDXVH�FRGH�IURP�WKH�XQLQWHQWLRQDO�WUDQVSRUW LQMXU\�EORFN�RI�,&'����$0�
�9��±9�����7KH\�DUH�JURXSHG�KHUH�DFFRUGLQJ�WR�WKH�ILUVW�RFFXUULQJ�FRGH�LQ�WKLV�UDQJH��

7\SH���DUH�UHFRUGV�WKDW�GR�QRW�KDYH�FRGHV�LQ�WKH�UDQJH�9��±9���EXW�KDYH�RQH�RU�PRUH�RI�D�VHW�RI�RWKHU�FRGHV�
FRQVLGHUHG�OLNHO\�WR�LQFOXGH�DW�OHDVW�VRPH�FDVHV�WKDW�PLJKW�EH�WKH�VXEMHFW�RI�FUDVK�GDWD�UHFRUGV��7KH�W\SHV�DUH VSHFLILHG�
LQ�6HFWLRQ�����DQG�VKRZQ�LQ 7DEOH�����

7KH�VSHFLILFDWLRQ�IRU�KRVSLWDO�GDWD�ZDV�GHVLJQHG�WR�LQFOXGH�UHFRUGV�WKDW�VKRXOG�EH�FRXQWHG�ZKHQ�HVWLPDWLQJ�
QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�LQ�$XVWUDOLD��EXW�DOVR�WR�LQFOXGH�RWKHU�UHFRUGV��IRU�VHYHUDO�UHDVRQV��7KH�PRVW�
LPSRUWDQW�RI�WKHVH�ZDV�WR�HQVXUH�WKDW�ZH�LQFOXGHG�LQ�WKH�GDWD�OLQNDJH�SURFHVV�DOO��RU�QHDUO\�DOO��KRVSLWDO�
UHFRUGV�WKDW�FRUUHVSRQG�WR�D�FUDVK�UHFRUG�LQ�WKH�UHOHYDQW�SHULRG� 6LQFH�ZH�FRXOG�QRW�EH�FHUWDLQ�H[DFWO\�KRZ�
VXFK�FDVHV�KDG�EHHQ�FRGHG��LW�ZDV QHFHVVDU\ WR�FDVW�D�ZLGH�QHW��

,GHDOO\��FUDVK�UHFRUGV�ZRXOG�KDYH�EHHQ�PDWFKHG�DJDLQVW�D�IXOO�QDWLRQDO�ILOH RI�DOO�KRVSLWDO�DGPLVVLRQV�LQ������
EXW�D�VXLWDEOH�ILOH�GLG�QRW�H[LVW�ZKHQ�WKH�SURMHFW�ZDV�GRQH��$GPLWWHG�SDWLHQW�HSLVRGHV�QXPEHU�PRUH�WKDQ����
PLOOLRQ�SHU�\HDU��&RVW�DQG�RWKHU�FRQVLGHUDWLRQV PDGH�LW�LPSUDFWLFDEOH�WR�LQFOXGH�WKHP�DOO�LQ�WKH�6WDJH���
SURMHFW��WKRXJK�WKLV�DSSURDFK�VKRXOG�EHFRPH�SRVVLEOH�ZKHQ�D�SHUVLVWLQJ�QDWLRQDO�OLQNDJH�NH\�IRU�DOO�KRVSLWDO�
DGPLWWHG�FDVHV�KDV�EHHQ�GHYHORSHG� 7KH�WZR�SDUW�PHWKRG�XVHG�LQ�WKH�6WDJH���SURMHFW�LV�GHVFULEHG�KHUH�

)LUVW��UHFRUGV�ZHUH�VRXJKW�IRU�HSLVRGHV�RI�DGPLWWHG�SDWLHQW�FDUH�WKDW�EHJDQ�LQ������DQG�ZKLFK�LQFOXGHG�FRGH�
YDOXHV�WKDW�PDGH�LW�OLNHO\��RU�SODXVLEOH� WKDW�WKH�HSLVRGH�ZDV�GXH�WR�KDUP�DULVLQJ�LQ�D�URDG�FUDVK��7KH�
VSHFLILFDWLRQ�ZDV��RI�FRXUVH��GHVLJQHG�WR�LQFOXGH�UHFRUGV WKDW�DUH�YHU\�OLNHO\�GXH�WR�URDG�FUDVK�LQMXULHV��
FKLHIO\�UHFRUGV ZLWK�H[WHUQDO�FRGHV�IRU�ODQG�WUDQVSRUW�FUDVKHV�LQ�WUDIILF��7KH�VSHFLILFDWLRQ�ZDV�GHOLEHUDWHO\�VHW�
ZLGHU�WKDQ�WKLV��LQ�FDVH�LW�WXUQHG�RXW�WKDW�VRPH�RWKHU�W\SHV�RI UHFRUGV PDWFKHG�FUDVK�GDWD�UHFRUGV��
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6HFRQG��IRU�HDFK�SHUVRQ�ZKR�ZDV�WKH�VXEMHFW�RI�D�UHFRUG�LQFOXGHG�E\ WKH�ILUVW�SDUW�RI�WKH�VSHFLILFDWLRQ
�UHIHUHQFH�HSLVRGHV���ZH�UHTXHVWHG�UHFRUGV�RI�DOO�RWKHU�HSLVRGHV�LQ�KRVSLWDO�WKDW�EHJDQ�LQ�WKH�PRQWK�EHIRUH�
RU�WKH�\HDU�DIWHU� DQ\ UHIHUHQFH�HSLVRGH� (SLVRGHV�LQ WKH�\HDU�DIWHU�D�UHIHUHQFH�HSLVRGH�ZHUH�REWDLQHG�
FKLHIO\�WR�DOORZ�DVVHVVPHQW�RI�WKH�DPRXQW�RI�LQSDWLHQW�KRVSLWDO�FDUH�WKDW�ZDV�DWWULEXWDEOH�WR�URDG�FUDVK�
HSLVRGHV� (SLVRGHV�LQ�WKH�PRQWK�EHIRUH�D�UHIHUHQFH�HSLVRGH�ZHUH�UHTXHVWHG�LQ�FDVH�WKH�ILUVW�HSLVRGH�GXH�WR�
D�FUDVK�ZDV�QRW�GLUHFWO\�DVFHUWDLQDEOH��H�J��LI�LWV�H[WHUQDO�FDXVH�ZDV�QRW�FRGHG�� 7KHVH�UHFRUGV DOVR�SURYLGH�
D�EDVLV�IRU�HVWLPDWLQJ�H[SHFWHG DGPLWWHG�SDWLHQW HSLVRGHV�DIWHU�D FUDVK�

,PSOHPHQWDWLRQ�RI�WKH�VHFRQG�SDUW�RI�WKLV�PHWKRG�UHTXLUHG�XVH�RI�KRVSLWDO�GDWD�WKDW�KDG�EHHQ�OLQNHG�RQ�WKH�
EDVLV�RI�SHUVRQ��7KH�ODFN�RI�D�QDWLRQDO�OLQNHG�ILOH�RI�KRVSLWDO�GDWD�OLPLWHG�WKH�SURFHVV�WR�RQH�WKDW�ZDV�DSSOLHG�
VHSDUDWHO\�WR�WKH�3DUW���UHFRUGV�IURP�HDFK�VWDWH��$ SUDFWLFDO�PHDQV�WR�DSSO\�WKH�3DUW�� SURFHVV�ZDV�QRW�
IRXQG�IRU�6RXWK�$XVWUDOLDQ�KRVSLWDO�UHFRUGV�LQ�WKH�6WDJH���SURMHFW�

,GHQWLI\�SDLUV�RI�&UDVK�DQG�+RVSLWDO�UHFRUGV�WKDW�DUH�IRU�WKH�VDPH�SHUVRQ�DQG�FUDVK��&�+��

7ZR�W\SHV�RI�SDLUV�ZHUH�VRXJKW�DQG�DVVHVVHG��

,Q�WKH�ILUVW W\SH��WKH�DGPLVVLRQ�ZDV�RQ�WKH�VDPH�GD\�DV�WKH�FUDVK��RU�RQ�WKH�QH[W�GD\��7KHVH�SDLUV�ZHUH�
DFFHSWHG�DV�QRW�EHLQJ�LQFLGHQWDO�XQOHVV�WKH\�ZHUH�RI�D�W\SH�IRXQG�E\�LQYHVWLJDWLRQ�WR�XVXDOO\�EH�LQFLGHQWDO��
2QO\�RQH�W\SH�ZDV�H[FOXGHG�E\�GHIDXOW�DV�URXWLQHO\�LQFLGHQWDO��DGPLVVLRQ�IRU�UHQDO�GLDO\VLV�VRRQ�DIWHU�D�FUDVK��
3HRSOH�ZKR�UHTXLUH�WKLV�WUHDWPHQW�PD\�EH�DGPLWWHG�WR�KRVSLWDO�QHDUO\�HYHU\�GD\��+HQFH��LI�VXFK�D�SHUVRQ�KDV�
D�FUDVK��KH�RU�VKH�LV�OLNHO\�WR�EH�DGPLWWHG�WR�KRVSLWDO�WKDW�GD\�RU�WKH�QH[W��ZKHWKHU�RU�QRW�LQMXU\�ZDV�VXVWDLQHG��
������ SDLUV�ZHUH�LQFOXGHG�ZKHUH�DGPLVVLRQ�ZDV���RU���GD\V�DIWHU�WKH�FUDVK�

,Q�WKH�VHFRQG�W\SH��WKH�DGPLVVLRQ�RFFXUUHG�IURP�� WR����GD\V�DIWHU�D�UHFRUGHG�FUDVK��7KLV�VHW��PXFK�VPDOOHU�
WKDQ�WKH�ILUVW��ZDV�H[SHFWHG�WR�LQFOXGH�D�ODUJHU�SURSRUWLRQ�RI�LQFLGHQWDO�SDLUV��3DLUV�RI�WKLV�W\SH�ZHUH�WUHDWHG�
DV�LQFLGHQWDO�XQOHVV�WKH�KRVSLWDO�UHFRUG�ZDV�IRU�ODQG�WUDQVSRUW�DQG�WKH�FUDVK�UHFRUG�DQG�KRVSLWDO�UHFRUG�
DJUHHG�RQ�EURDG�PRGH�RI�WUDQVSRUW �L�H��SHGHVWULDQ��SHGDO�F\FOLVW��PRWRUF\FOLVW��RU�PRWRU�YHKLFOH�RFFXSDQW���
����SDLUV�ZHUH�IRXQG��RI�ZKLFK���������� VXUYLYHG�WKH�WHVW�IRU�EHLQJ�LQFLGHQWDO��DQG�VR�ZHUH�UHWDLQHG�

3RWHQWLDO�&�+�SDLUV�ZLWK�PRUH�WKDQ����GD\V�EHWZHHQ�FUDVK�DQG�DGPLVVLRQ�ZHUH�IHZ�DQG�DOO�ZHUH�WUHDWHG�DV�
EHLQJ�LQFLGHQWDO�

7KH�QRQ�LQFLGHQWDO�SDLUV�DUH�UHIHUUHG�WR��IRU�VKRUW��DV�&�+���L�H��D�FUDVK�UHFRUG��&��OLQNHG�ZLWK�D�KRVSLWDO�
UHFRUG�WKDW�UHIHUV�WR�WKH�ILUVW�HSLVRGH�LQ�KRVSLWDO�GXH�WR�WKH FUDVK��+����

7KH�PDLQ�SXUSRVH�RI�WKH�VWHSV�GHVFULEHG�EHORZ�LV�WR�SDUWLWLRQ�WKH�UHPDLQLQJ�KRVSLWDO UHFRUGV�LQ�WKH�VWXG\�
�L�H��WKRVH�WKDW�DUH�QRW�SDUW�RI�D�&�+��SDLU��LQWR�WKUHH�W\SHV��

)LUVW�KRVSLWDO�HSLVRGH�DIWHU�D URDG�FUDVK�IRU ZKLFK�QR�FRUUHVSRQGLQJ�&�ZDV�IRXQG��L�H��RWKHU�+��FDVHV��

6HFRQG�DQG�VXEVHTXHQW�HSLVRGHV�RI�FDUH WKDW�DUH OLNHO\�WR�EH�GXH�WR�D�FUDVK�WKDW�KDV�DOUHDG\�EHHQ�
FRXQWHG�DV�&�+��RU�RWKHU�+���ZKLFK�DUH�UHIHUUHG�WR�DV�+�UHODWHG HSLVRGHV� DQG�

(SLVRGHV�RI�FDUH�WKDW�DUH XQOLNHO\�WR�EH�GXH�WR�D�FUDVK��

2WKHU�+��FDVHV�DUH�DGGHG�WR�&�+��SDLUV�WR HVWLPDWH WKH�QXPEHU�RI�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��
+�UHODWHG�HSLVRGHV�DUH�XVHG�ZKHQ�DVVHVVLQJ�WKH�FRXQWHG�FDVHV��H�J��WR�PHDVXUH�WRWDO�DPRXQW�RI�KRVSLWDO�
FDUH�SHU�FDVH���7KH�WKLUG�W\SH�RI�KRVSLWDO�HSLVRGH�ZDV�QRW�XVHG�LQ�PHDVXULQJ�KRVSLWDOLVHG�URDG�LQMXU\�

'HYHORS�DQG�DSSO\�D�FULWHULRQ�WR�VHOHFW�QRQ�SDLUHG�KRVSLWDO�UHFRUGV�WR�FRXQW�DV�+�

&KDUDFWHULVWLFV�RI�OLQNHG�SDLUV�RI�FUDVK�DQG�KRVSLWDO�UHFRUGV��&�+����DORQJ�ZLWK�WKH�,&'����$0�UXOHV�DQG�
GHILQLWLRQV� ZHUH�XVHG�WR�SURYLGH�D�EDVLV�IRU�GHYHORSLQJ�D�FULWHULRQ�WR�VHOHFW�QRQ�OLQNHG�KRVSLWDO�UHFRUGV�WR�
LQFOXGH�DQG�FRXQW��L�H��RWKHU�+��FDVHV���7KH�UDWLRQDOH�IRU�GRLQJ�WKLV�LV�WKDW�WKH�SDLUHG�+��FDVHV�DUH�DOPRVW�
FHUWDLQO\�LQ�VFRSH�IRU�WKH�SURMHFW��L�H��WUXO\�DGPLWWHG�SDWLHQW�HSLVRGHV�GXH�WR�D�URDG�FUDVK���SURYLGHG�WKDW�
FUDVK�UHFRUGV�KDYH�WKLV�VFRSH��,W IROORZV�WKDW�D�GHVLUDEOH�SURSHUW\�IRU�D�FULWHULRQ�WR�VHOHFW�FDVHV�EDVHG�RQO\�
RQ�KRVSLWDO�UHFRUGV�LV�WKDW�LW�VKRXOG�VHOHFW�D�KLJK�SURSRUWLRQ�RI�WKH�µJROG�VWDQGDUG¶�KRVSLWDO�FDVHV��L�H��WKRVH�LQ�
&�+��SDLUV���7KLV�SURSHUW\�FDQ�EH�FDOOHG�KLJK�VHQVLWLYLW\��DQG�WKH�FULWHULRQ�GHVFULEHG�EHORZ�KDV�WKLV�SURSHUW\��
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7KH�FULWHULRQ�XVHG�WR�VHOHFW�FDVHV�EDVHG�RQO\�RQ�KRVSLWDO�UHFRUGV�VKRXOG�DOVR�KDYH�KLJK�VSHFLILFLW\��7KDW�LV��LW�
VKRXOG�VHOHFW�DV�µFDVHV¶�IHZ�UHFRUGV�WKDW�DUH��LQ�IDFW��QRW�ILUVW�HSLVRGHV�LQ�KRVSLWDO�DIWHU�D�URDG�FUDVK��'LUHFW�
PHDVXUHPHQW�RI�VSHFLILFLW\�ZDV�QRW�SRVVLEOH� DV�WKH�FUDVK�GDWD�FROOHFWLRQ�LQFOXGHV QR�FDVHV�WKDW�DUH�NQRZQ�
QRW�WR�EH�URDG�FUDVK�FDVHV�DQG�QR�RWKHU VRXUFH�RI�µWUXH�QHJDWLYH¶�FDVHV�ZDV�DYDLODEOH��6RPH�LQGLUHFW�
LQGLFDWLRQV�RI�VSHFLILFLW\�ZHUH IRXQG��EXW�IRUPDO�DVVHVVPHQW�ZRXOG�UHTXLUH�D�VHSDUDWH�VWXG\�

7KH�PDLQ�DVSHFWV�RI�WKH�SURFHVV GHVFULEHG�LQ�WKLV�VXE�VHFWLRQ FRQFHUQ�����VSHFLILFDWLRQ�RI�URDG�FUDVK�FDVHV��
DQG�����VHOHFWLRQ�RI�WKH�ILUVW�KRVSLWDO�UHFRUG�IRU�HDFK�FDVH�WKDW�UHVXOWV�LQ�DQ\�HSLVRGH�RI�DGPLWWHG�SDWLHQW�FDUH�

��� 6SHFLILFDWLRQ�RI�URDG�FUDVK FDVHV��

,Q�����RI�WKH�&�+��SDLUV��WKH�+��UHFRUG�KDV�DQ�,&'����$0�H[WHUQDO�FDXVH�FRGH�WKDW�UHIHUV�WR�DQ�HYHQW�µLQ�
WUDIILF¶��7KLV�FRQILUPHG�H[SHFWDWLRQ��7KH�UHPDLQLQJ�����RI�&�+��SDLUV��DSSUR[LPDWHO\�������FDVHV��VKRXOG�
QRW�EH�RYHUORRNHG��+RVSLWDO�UHFRUGV�RI�WKLV�W\SH�ZRXOG�QRW�EH�LQFOXGHG�E\�D�FULWHULRQ�EDVHG�RQ�LQFOXGLQJ�RQO\�
UHFRUGV�ZLWK�D�µWUDIILF¶�H[WHUQDO�FDXVH�FRGH��\HW�WKHLU�IUHTXHQW�DSSHDUDQFH�LQ�&�+��SDLUV�LQGLFDWHV�WKDW�DW�OHDVW�
VRPH�FDVHV�RWKHU�WKDQ�WKRVH�FRGHG�DV�µWUDIILF¶�VKRXOG�EH�FRXQWHG��

0RVW�RI�WKH�����DUH�FDVHV�ZLWK�µODQG�WUDQVSRUW¶�H[WHUQDO�FDXVH�FRGHV�WKDW�DUH�YDULRXVO\�IRU�µQRQ�WUDIILF¶�FDVHV��
FDVHV�WKDW�RFFXUUHG�ZKLOH�ERDUGLQJ�RU�DOLJKWLQJ�IURP�D�PHDQV�RI�WUDQVSRUW��FDVHV�LQYROYLQJ�D�ULGGHQ�DQLPDO�RU�
DQ�DQLPDO�GUDZQ�YHKLFOH�DQG�FDVHV�ZLWK�FRGHV�IRU�XVH�ZKHQ�D�UHFRUG�GRHV�QRW�VSHFLI\�ZKHWKHU�D�FDVH�
RFFXUUHG�LQ�WUDIILF��

7KH�ILQDO�W\SH�RI�+��UHFRUGV�LQ�&�+��SDLUV�DUH�WKRVH�ZKLFK��DW�IDFH�YDOXH��DSSHDU�QRW�WR�LQFOXGH�D�ODQG�
WUDQVSRUW�H[WHUQDO�FDXVH�FRGH��7ZR�WKLUGV�RI�WKLV�ODVW�W\SH�DUH�FDVHV�IURP�9LFWRULD��7KH�UHVWULFWHG�9LFWRULDQ�
GDWD�VHW�SURYLGHG�E\�WKH�$,+:�IRU�WKH�6WDJH�� SURMHFW�KDG�WKH�HIIHFW�RI�µKLGLQJ¶�UHOHYDQW�H[WHUQDO�FDXVH�FRGHV�
LQ�WKHVH�FDVHV �VHH�DOVR�SDJH����� 7KH�VLQJOH�H[WHUQDO�FDXVH�FRGH�SURYLGHG�LV�PRVWO\�IRU�D�FRPSOLFDWLRQ�RI�
FDUH��,W�LV�OLNHO\ WKDW�D�VHFRQG� RU�VXEVHTXHQW� H[WHUQDO�FDXVH�FRGH�LV�LQ�WKH�ODQG�WUDQVSRUW�UDQJH��EXW�RQO\�WKH�
ILUVW�ZDV�SURYLGHG�

)XUWKHU�LQVSHFWLRQ�RI�WKH�+��UHFRUGV�LQ�&�+��SDLUV�VKRZHG WKDW�LQ�WKH�JUHDW�PDMRULW\ ���������DQ�,&'����$0�
3ODFH�RI�RFFXUUHQFH�FRGH�LQGLFDWHG�WKDW�WKH�LQMXULRXV�HYHQW�KDG�RFFXUUHG�RQ�D�VWUHHW�RU�KLJKZD\��7KLV�ZDV�VR�
IRU�������RI�WKH�SDLUHG�+��FDVHV�ZLWK�D�µWUDIILF¶�H[WHUQDO�FDXVH�FRGH�DQG�IRU�PDQ\ RI�WKH�SDLUHG�FDVHV�ZLWK�
RWKHU�W\SHV�RI�H[WHUQDO�FDXVH�FRGH�LQ�WKH�+��UHFRUG �QRQ�WUDIILF��������ERDUGLQJ�DOLJKWLQJ��������
ULGLQJ�GUDZQ�E\�DQ�DQLPDO��������XQVSHFLILHG������� DQG��QR�ODQG�WUDQVSRUW�FRGH������

7KH�FDVHV�ZLWK�D�ODQG�WUDQVSRUW�H[WHUQDO�FDXVH�FRGH��9��±9����DQG�D�3ODFH�RI�RFFXUUHQFH�UHFRUGHG�DV�
6WUHHW�DQG�KLJKZD\�LQFOXGH�������RI�&�+��SDLUV��,I�WKH�µKLGGHQ¶�H[WHUQDO�FDXVH�FRGHV�IURP�9LFWRULD ZHUH�
YLVLEOH��WKH�SURSRUWLRQ�ZRXOG�EH�DERXW �����

7KH�SURSRUWLRQ�RI�&�+��SDLUV�VHOHFWHG�E\�WKH�FULWHULRQ�ZRXOG�ULVH�IXUWKHU�WR�������LI�DOO�FDVHV�ZLWK�µWUDIILF¶�
H[WHUQDO�FDXVHV�DQG�3ODFH�RI�RFFXUUHQFH�RWKHU�WKDQ�6WUHHW�DQG�KLJKZD\�DUH�LQFOXGHG�LQ�WKH�FULWHULRQ��
+RZHYHU� 3ODFH�RI�RFFXUUHQFH�LV�QRW�VWDWHG�LQ�������RI�WKHVH�FDVHV��VXJJHVWLQJ�WKDW�WKH�FDVH�ZDV�VXEMHFW�WR�
WKH�,&'����$0�GHIDXOWLQJ�UXOH��+HQFH��WKHVH�FDVHV�DUH�OLNHO\�WR�KDYH�EHHQ�GHVLJQDWHG�DV�µWUDIILF¶�RQ�WKH�EDVLV�
RI�WKH�,&'����$0�GHIDXOWLQJ�UXOH��UDWKHU�WKDQ�VSHFLILF�LQIRUPDWLRQ�LQ�WKH�UHFRUG RQ�ZKHUH�WKH�FUDVK�RFFXUUHG�

7KH�UHPDLQLQJ�&�+��SDLUV���QHLWKHU�ODQG�WUDQVSRUW�ZLWK�SODFH�HTXDOV�VWUHHW�DQG KLJKZD\��QRU�µWUDIILF¶�ZKHWKHU�
RU�QRW�WKDW�VWDWXV�LV�FRQILUPHG�E\�3ODFH�RI�RFFXUUHQFH 6WUHHW�DQG�KLJKZD\��DPRXQW�WR�����������������RI�
WKHVH�KDYH�D�QRQ�WUDIILF�H[WHUQDO�FDXVH�FRGH�DQG�D�SODFH�FRGH�WKDW�LV�VSHFLILHG�EXW�QRW�VWUHHW�DQG�KLJKZD\��
$W�OHDVW�KDOI�RFFXUUHG�DW�SODFHV�WKDW�HLWKHU�DEXW�RQWR�D�URDG��H�J��'ULYHZD\�RI�KRPH�������RU�PLJKW�LQFOXGH�D�
URDG��H�J��IRUHVW������µRWKHU�VSHFLILHG�FRXQWU\VLGH¶�������+HQFH��WKH�SODFH�FRGLQJ�RI�PDQ\�RI�WKHVH�FDVHV�LV�
SODXVLEOH�DQG�PD\�EH�FRUUHFW��&RQVLGHUDWLRQ�ZDV�JLYHQ�WR�LQFOXGLQJ�VRPH�RI�WKHVH�W\SHV�LQ�WKH�VSHFLILFDWLRQ�
IRU�VHOHFWLQJ�QRQ�SDLUHG�+��UHFRUGV��EXW�WKDW�ZDV�QRW�GRQH LQ�WKLV�UHSRUW�
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%DVHG�RQ�WKLV DVVHVVPHQW�RI�&�+��SDLUV��WKH�FULWHULRQ�DSSOLHG�WR�KRVSLWDO�UHFRUGV�WKDW�DUH�QRW�SDUW�RI�D�&�+��
SDLUV�WR�LGHQWLI\�UHFRUGV DV FDQGLGDWHV�IRU�FRXQWLQJ�DV�FDVHV�ZDV�DV�IROORZV�

([WHUQDO�FDXVH�LV�DQ�XQLQWHQWLRQDO�ODQG�WUDQVSRUW�YHKLFOH�HYHQW��9��±9����DQG�3ODFH�RI�RFFXUUHQFH�FRGH�
LV�6WUHHW�DQG�KLJKZD\��RU

([WHUQDO�FDXVH�LV�D�SHGHVWULDQ�LQMXUHG�LQ�DQ�XQLQWHQWLRQDO�ODQG�WUDQVSRUW�HYHQW�LQ�WUDIILF��9��±9���ZLWK��WK�
FKDUDFWHU����RU�9���ZLWK��WK�FKDUDFWHU�RI���RU�����LUUHVSHFWLYH�RI�SODFH�RI�RFFXUUHQFH�FRGH��RU

3ULQFLSDO�GLDJQRVLV�LV�([DPLQDWLRQ�DQG�REVHUYDWLRQ�IROORZLQJ�WUDQVSRUW�DFFLGHQW �=������

+RVSLWDO�FDVHV�ZLWK�DQ�H[WHUQDO�FDXVH�FRGH�PHDQLQJ�XQLQWHQWLRQDO�ODQG�WUDQVSRUW�HYHQW�LQ�WUDIILF��EXW�ZKLFK�
DUH�VXEMHFW�WR�WKH�GHIDXOWLQJ�UXOH�DQG�KDYH�D�PLVVLQJ�YDOXH�IRU�SODFH�RI�RFFXUUHQFH� PLJKW�KDYH�RFFXUUHG�RQ�D�
URDG��EXW�DOVR�PLJKW�KDYH�RFFXUUHG�HOVHZKHUH��:H�QRWH�WKDW�WKH�FDVHV�LQ�WKLV�VHW�DUH�ODUJHO\�SHGDO�F\FOLVWV�
DQG�PRWRUF\FOLVWV� %DVHG�RQ�WKLV�FRPELQDWLRQ�RI�FKDUDFWHULVWLFV��GRXEW�H[LVWV�DV�WR�ZKHWKHU�WKHVH�UHFRUGV�
UHIHU�WR�URDG�LQMXU\�FDVHV��)RU�WKLV�UHDVRQ��WKHVH�FDVHV�KDYH�QRW�EHHQ�LQFOXGHG�LQ�FRXQW�RI�QRQ�IDWDO�URDG�
LQMXU\�FDVHV��7KH\�KDYH�EHHQ�SUHVHQWHG�VHSDUDWHO\�LQ�VRPH�UHVXOWV�WDEOHV��ZKHUH�WKH\�DUH�UHIHUUHG�WR�DV�
³+��GRXEWIXO´��5HVROXWLRQ�RI�GRXEW�FRQFHUQLQJ�WKH�SODFH�RI�RFFXUUHQFH�RI�FDVHV�RI�WKLV�W\SH�ZRXOG�UHTXLUH�
LQYHVWLJDWLRQ�XVLQJ�LQIRUPDWLRQ�QRW�DYDLODEOH�ZLWKLQ�WKH�SUHVHQW�SURMHFW��,UUHVSHFWLYH�RI�SODFH�RI�RFFXUUHQFH��
WKHVH�DUH��KRZHYHU��UHFRUGV�RI�LQMXULRXV�ODQG�WUDQVSRUW�FUDVKHV�DQG�ZDUUDQW�DWWHQWLRQ�IRU�WKDW�UHDVRQ��

��� 6HOHFW�WKH�ILUVW�KRVSLWDO�UHFRUG�IRU�HDFK�FDVH�WKDW�PHHWV�WKH�FULWHULRQ�

5HFRUGV�PHHWLQJ�WKH�FULWHULRQ�JLYHQ�DERYH�ZHUH�ILOWHUHG�WR�UHVWULFW�FRXQWLQJ�WR�WKRVH�OLNHO\�WR�UHIHU�WR�WKH�ILUVW�
HSLVRGH�LQ�KRVSLWDO�DIWHU�D�FUDVK��7KLV�ZDV�GRQH�ODUJHO\�RQ�WKH�EDVLV�RI�GDWH�RI�DGPLVVLRQ��E\�GHIDXOW��WKH�ILUVW�
DFXWH�FDUH�DGPLVVLRQ�IRU�D�SHUVRQ�LQ������WKDW�PHW�WKH�VSHFLILFDWLRQ�LQ�XVH�ZDV�WDNHQ�WR�EH�DQ�+���

5HFRUGV�RWKHU�WKDQ�WKH�µDFXWH�FDUH¶�W\SH�ZHUH�RPLWWHG�IURP�FRXQWV��PRVW�RI�WKH�UHPDLQGHU�DUH�RI�WKH�W\SH�
µUHKDELOLWDWLRQ¶���DV�ZHUH DOO�EXW�WKH�ILUVW�LQ�FORVHO\�VSDFHG�VHTXHQFHV�RI�HSLVRGHV��³&ORVHO\�VSDFHG´�PHDQV�
WKDW�DQ�DGPLVVLRQ�IROORZHG�WKH�SUHYLRXV�VHSDUDWLRQ�RQ�WKH�VDPH�GD\�RU�WKH�QH[W��7R�DOORZ�IRU�LQVWDQFHV�RI�
ZHHNHQG�OHDYH��DQ�DGPLVVLRQ�RQ�D�0RQGD\�ZDV�FRQVLGHUHG�WR�IROORZ�FORVHO\�DIWHU�D�GLVFKDUJH�RQ�WKH�)ULGD\�
RU�6DWXUGD\�LPPHGLDWHO\�EHIRUH��SURYLGHG�WKDW�WKH�3ULQFLSDO�'LDJQRVLV�DQG�([WHUQDO�&DXVH�FRGHV�ZHUH�WKH�
VDPH�IRU�ERWK�HSLVRGHV��

,I��DIWHU�WKLV��PRUH�WKDQ�RQH�µFRXQWDEOH¶�HSLVRGH�LQ������UHPDLQHG�IRU�D�SHUVRQ��WKRVH�DIWHU�WKH�ILUVW�ZHUH�QRW�
FRXQWHG�LI�WKH\�KDG�WKH�VDPH�H[WHUQDO�FDXVH�DQG�SULQFLSDO�GLDJQRVLV�FRGHV�DV�WKH�ILUVW��RU�WKH�VDPH�H[WHUQDO�
FDXVH�DQG�D�GLDJQRVLV�FRGH�VWDUWLQJ�ZLWK�=��PRVW�RI�WKHVH�HSLVRGHV�ZHUH�IRU�UHKDELOLWDWLRQ�RU�IROORZ�XS�FDUH���
7KH�IHZ�RXWOLHUV�DIWHU�WKLV�VWHS�ZHUH�DVVHVVHG�PDQXDOO\��$W�WKH�HQG�RI�WKLV�SURFHVV �����RI�SHUVRQV�KDG�
PRUH�WKDQ�RQH�FRXQWDEOH�HSLVRGH�LQ������DQG�WKH�PD[LPXP�QXPEHU�IRU�D�SHUVRQ�ZDV����0DQXDO�FKHFNLQJ�RI�
DOO�UHFRUGV�ZLWK�PRUH�WKDQ�RQH�FRXQWDEOH�HSLVRGH�LQ�D�\HDU�ZRXOG�SUREDEO\�UHGXFH�WKH�QXPEHU�FRXQWHG�
VRPHZKDW��EXW�WKDW�ZRXOG�EH�WLPH�FRQVXPLQJ�DQG�WKH�HIIHFW�RQ�HVWLPDWHV�ZRXOG�EH�TXLWH�VPDOO��$GGLWLRQ�RI�D�
IXUWKHU�H[FOXVLRQ�ILOWHU�ZDV�DOVR�FRQVLGHUHG��HSLVRGHV�ZRXOG�QRW�EH�FRXQWHG�LI�WKH\�KDYH�WKH�VDPH�H[WHUQDO�
FDXVH FRGH�DV�D�SUHYLRXV�FRXQWHG�FDVH�DQG�ERWK�KDYH�D�FRGH�IURP�WKH�SDUW�RI�WKH�LQMXU\�FKDSWHU�IRU�
DQDWRPLFDO�LQMXULHV��L�H��6QQ��

,GHQWLI\�RWKHU�KRVSLWDO�HSLVRGHV�UHODWHG�WR�DQ�LQFOXGHG�FUDVK��+�UHODWHG�

0DQ\�RI�WKH�SHRSOH�DGPLWWHG�WR�KRVSLWDO�LQ������EHFDXVH�RI�D�FUDVK��L�H��WKRVH�ZLWK�DW�OHDVW�RQH�+��LQ�������
KDG�RWKHU�HSLVRGHV�LQ�KRVSLWDO�LQ�WKH�\HDU�IROORZLQJ�WKH�+��HSLVRGH��PRVWO\�VRRQ�DIWHU�WKH�+���0DQ\�RI�WKHVH�
ZHUH�UHODWHG�WR�WKH�FUDVK��L�H��+�UHODWHG��EXW�VRPH�ZHUH�QRW��$FFXUDWH�PHDVXUHPHQW�RI�WKH�FRQVHTXHQFHV�RI�
FUDVKHV�UHTXLUHV�WKDW�WKHVH�W\SHV�RI�HSLVRGH�DUH�GLVWLQJXLVKHG��

7KH�KRVSLWDO�UHFRUGV�GR�QRW�LQFOXGH�YDULDEOHV�WKDW�GLUHFWO\�GHFODUH�WKH�GLVWLQFWLRQ�RI�LQWHUHVW��6HYHUDO�
FKDUDFWHULVWLFV�RI UHFRUGV�FDQ�EH�XVHG��LQFOXGLQJ�WKH�WLPLQJ�RI�HSLVRGHV��W\SH�RI�FDUH��GLDJQRVLV�FRGHV��
H[WHUQDO�FDXVH�FRGHV��SURFHGXUH�FRGHV�DQG�WKH�SDUW\�WKDW�SDLG�IRU�WKH�HSLVRGH�
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)RU�VRPH�UHFRUGV��HYLGHQFH�VWURQJO\�VXJJHVWV�WKDW�WKH\�ZHUH�IRU�IXUWKHU�WUHDWPHQW�RI�FRQGLWLRQV�GXH�WR�D�
FRXQWHG�FUDVK��H�J��DGPLWWHG�WR�DQRWKHU�KRVSLWDO�WKH�GD\�DIWHU�DQ�+��HSLVRGH�HQGHG��ZLWK�WKH�VDPH�GLDJQRVLV�
DQG�H[WHUQDO�FDXVH���2WKHU�UHFRUGV�KDYH�ZHDNHU�HYLGHQFH�LQ�IDYRXU�RI�WKLV�FRQFOXVLRQ��H�J��DQ�HSLVRGH�D�IHZ�
ZHHNV�DIWHU�WKH�+��ZLWK�D�VLPLODU�GLDJQRVLV�WR�WKDW�LQ�WKH�UHIHUHQFH�HSLVRGH�DQG�QR�PHQWLRQ�RI�WKH�H[WHUQDO�
FDXVH� WR�PDQDJH�D�FRPSOLFDWLRQ RI�FDUH��

)RU�VRPH�RWKHU�UHFRUGV��HYLGHQFH�VWURQJO\�VXJJHVWV�WKDW�WKH\�ZHUH�QRW�IRU�WUHDWPHQW�RI�FRQGLWLRQV�GXH�WR�DQ�
+����)RU�H[DPSOH��D�SHUVRQ�ZKR�ZDV�DGPLWWHG�VHYHUDO�WLPHV�EHIRUH�WKH�+��IRU�FDQFHU�WUHDWPHQW�FRQWLQXHG WR�
KDYH�DGPLVVLRQV�RI�WKDW�W\SH�DIWHU�WKH�+���

6RPH�UHFRUGV�DUH�GLIILFXOW�WR�LQWHUSUHW��)RU�H[DPSOH��D�SHUVRQ�KDV�KDG�QXPHURXV�DGPLVVLRQV�IRU�D�YDULHW\�RI�
UHDVRQV�LQFOXGLQJ�FUDVK�LQMXULHV��RQ�URDG�DQG�RII�URDG���D�PHQWDO�KHDOWK�FRQGLWLRQ��HSLOHSV\��HSLVRGHV�RI�
LQWHQWLRQDO�VHOI�KDUP�DQG�GUXJ�UHODWHG�FRQGLWLRQV��,Q�D�FDVH�OLNH�WKLV��LW�LV�GLIILFXOW�WR�VD\�ZKLFK�HSLVRGHV�FDQ�
EH�DWWULEXWHG�WR�WKH�FUDVK�RU�FUDVKHV�

)RU�FRQWH[W��LW VKRXOG�EH�SRLQWHG�RXW�WKDW�WKH�JUHDW�PDMRULW\�RI�$XVWUDOLDQV�KDG�QR�HSLVRGHV�RI�DGPLWWHG�
SDWLHQW�FDUH�LQ�������7KH�$%6�����±���1DWLRQDO�+HDOWK�6XUYH\�HVWLPDWHG�WKDW�������RI�$XVWUDOLDQV�KDG�
EHHQ�DGPLWWHG�WR�KRVSLWDO�DW�OHDVW�RQFH�LQ�WKH�SUHYLRXV�\HDU�� 7KH�LPSOLFDWLRQ�LV�WKDW�PRVW�RI�WKH�DGPLVVLRQV�
DIWHU�FUDVKHV�DUH�LQ�H[FHVV�RI�ZKDW�ZRXOG�RWKHUZLVH�KDYH�EHHQ�H[SHFWHG�

$GPLVVLRQV�LQ�WKH�\HDU�IROORZLQJ�D�ILUVW�DGPLVVLRQ�GXH�WR�D�FUDVK�DUH�FRQVLGHUDEO\�PRUH�FRPPRQ�WKDQ�WKLV��
+HQFH��ZH�FDQ�H[SHFW�WKDW�PRVW�RI�WKH�HSLVRGHV�RI�DGPLWWHG�SDWLHQW�FDUH�LQ�WKH�\HDU�DIWHU�D�FUDVK�WKDW�
FDXVHG�DW�OHDVW�RQH�HSLVRGH�ZLOO�KDYH�EHHQ�GXH�WR�WKDW�HYHQW��ZKHWKHU�GLUHFWO\��L�H��FDUH�RI�LQMXULHV�VXVWDLQHG�
LQ�WKH�FUDVK��RU�LQGLUHFWO\��H�J��WR�PDQDJH�FRPSOLFDWLRQV�RI�WKH�FDUH�RI WKRVH�FRQGLWLRQV��RU ODWH�HIIHFWV��

:H�VFUXWLQLVHG�WKH�SURILOH�RI�DGPLVVLRQV�DIWHU�DQ�+��IRU�VRPH�FDVHV��(SLVRGHV�ZLWK�D�SULQFLSDO�GLDJQRVLV�
FRGH�IRU�LQMXU\�ZHUH�FRPPRQ EXW�VR�ZHUH�FRGHV�IRU�FRPSOLFDWLRQV�RI�FDUH��&HUWDLQ�FRGHV�WKDW�UHIHU�WR�
UHKDELOLWDWLRQ�RU�IROORZ�XS�FDUH�ZHUH�DOVR�FRPPRQ��RIWHQ�DFFRPSDQ\LQJ�DGGLWLRQDO�GLDJQRVLV�FRGHV�IRU�LQMXU\��
3DUWLFXODUO\�IRU�FDVHV�ZLWK�FRPSOH[�DQG�H[WHQVLYH�VHTXHQFHV�RI�FDUH�ZH�QRWHG�SDWWHUQV�WKDW�DOVR�LQFOXGHG�
FRGHV�IRU�PXVFXORVNHOHWDO�FRQGLWLRQV �H�J��MRLQW�GLVUXSWLRQ�� PHQWDO�FRQGLWLRQV��H�J��GHSUHVVLRQ��SRVWWUDXPDWLF�
VWUHVV��DQG�IRU�V\PSWRPV�VXFK�DV�SDLQ�V\QGURPHV��0DQ\�RI�WKHVH�UHFRUGV�LQFOXGHG�FRGHV�VWDWLQJ�WKH�
H[WHUQDO�FDXVH��XVXDOO\�WKH�VDPH�FRGH�DV�LQ�WKH�+��UHFRUG��RU�D�VLPLODU�RQH��+RZHYHU��LW�ZDV�DOVR�FRPPRQ�WR�
VHH�D�VHTXHQFH�RI�HSLVRGHV�DIWHU�DQ�+�� DOO�ZLWK�WKH�VDPH�RU�VLPLODU�GLDJQRVLV�FRGHV� EXW�RQO\�VRPH�RI�ZKLFK�
VSHFLILHG WKH�H[WHUQDO�FDXVH��,Q�WKLV�FRQWH[W��WKH�ODWWHU�DUH�YHU\�OLNHO\�WR�EH�HSLVRGHV�WKDW�DUH�UHODWHG�WR�WKH�+���
WKRXJK�WKHUH�LV�QR�GLUHFW�PHQWLRQ�RI�WKH�FUDVK�LQ�WKH�UHFRUG��7KH�WLPLQJ�RI�VXEVHTXHQW�HSLVRGHV�YDULHG
VRPHZKDW�E\�W\SH��)RU�H[DPSOH��RUWKRSDHGLF�IROORZ�XS�FDUH��H�J��WR�UHPRYH�D�IUDFWXUH�SODWH��W\SLFDOO\�
RFFXUUHG�VHYHUDO�PRQWKV�DIWHU�WKH�+��ZKLOH�PRVW�RWKHU�W\SHV�PDLQO\�RFFXUUHG�ZLWKLQ�GD\V�WR�D�IHZ�ZHHNV��

7KH IROORZLQJ W\SHV�RI�HSLVRGH�ZHUH�WUHDWHG�DV�EHLQJ�UHODWHG�WR�D�FRXQWHG�+��FDVH�LI�WKH\�EHJDQ�ZLWKLQ�D�
\HDU�RI�LW DQG�GLG�QRW�IXOILO�WKH�FULWHULRQ�WR�EH�WUHDWHG�DV�DQRWKHU�+���

�� (SLVRGHV�ZLWK�DQ�H[WHUQDO�FDXVH�FRGH�IRU�ODQG�WUDQVSRUW��9��±9�����XQVSHFLILHG�WUDQVSRUW��9��±9�����RU�
IRU�D�VHTXHOD��ODWH�HIIHFW��RI�D�WUDQVSRUW�DFFLGHQW��<�����RU�ZLWK�D�SULQFLSDO�GLDJQRVLV�IRU�H[DPLQDWLRQ�DQG�
REVHUYDWLRQ�DIWHU�D�WUDQVSRUW�DFFLGHQW��=�������

�� 2WKHU�HSLVRGHV�ZLWK�FHUWDLQ�,&'����$0 FRGHV�FRPPRQO\�IRXQG�LQ�WKH�ILUVW�W\SH RI ��+�UHODWHG�HSLVRGHV��
EXW�ZKLFK�GR�QRW�VSHFLILFDOO\�PHQWLRQ�D�ODQG�WUDQVSRUW�FUDVK��7KHVH�HSLVRGHV�KDYH�EHHQ�WUHDWHG�DV�
+��UHODWHG�LI�WKH\�RFFXUUHG�ZLWKLQ�FHUWDLQ�GXUDWLRQV�DIWHU�DQ�+��RU�D�W\SH���+�UHODWHG�HSLVRGH��7KH�SHULRGV�
ZHUH�EDVHG�RQ�DQDO\VLV RI�VLPLODU�W\SH���+�UHODWHG�FDVHV��PRVW�RI�ZKLFK�KDG�RFFXUUHG�ZLWKLQ�WKH�VWDWHG�
SHULRG�DIWHU�DQ�+��RU�D�W\SH���+�UHODWHG�HSLVRGH� 7KH�W\SHV��DQG�GXUDWLRQV��DUH�DV�IROORZV��7KH FRGHV�
UHIHU�WR�SULQFLSDO�GLDJQRVLV�XQOHVV�VWDWHG�RWKHUZLVH�

± )ROORZ�XS�FDUH�DQG�UHKDELOLWDWLRQ
Ͳ 2WKHU�RUWKRSDHGLF�IROORZ�XS�FDUH�=������PRQWKV�
Ͳ 2WKHU�VXUJLFDO�IROORZ�XS�FDUH�=������PRQWK��
Ͳ &DUH�LQYROYLQJ�XVH�RI�UHKDELOLWDWLRQ�SURFHGXUHV�=������PRQWK�

� 3URSRUWLRQV�YDULHG�E\�DJH�DQG�VH[��$W�DJHV�OHVV�WKDQ�����DERXW����RI�PDOHV�DQG�IHPDOHV�KDG�EHHQ�DGPLWWHG�DQG�DW����WR����\HDUV��
WKH�SURSRUWLRQ�ZDV�DERXW�����IRU�ERWK�VH[HV��%HWZHHQ�WKRVH�DJHV��SURSRUWLRQV�ZHUH�KLJKHU�IRU�ZRPHQ�WKDQ�PHQ��UHDFKLQJ�����DW�
DJHV����WR�����ODUJHO\�GXH�WR�DGPLVVLRQV�IRU�FKLOGELUWK�DQG�UHODWHG�UHDVRQV��3URSRUWLRQV�ZHUH�KLJKHU DW�ROGHU�DJHV�IRU�ERWK�VH[HV��
DERXW�����DW����WR����DQG�DURXQG�����IRU�DJHV����DQG�ROGHU�
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± ,QMXU\�ZLWK�XQVWDWHG�H[WHUQDO�FDXVH�

Ͳ 6��±7���RU�7���ZLWK�QR�H[WHUQDO�FDXVH�FRGH����PRQWK�

± &RPSOLFDWLRQV�RI�FDUH��SRLVRQLQJ�E\�PHGLFDWLRQV�DQG�ODWH�HIIHFWV

Ͳ 7��±7����7��±7����RU�([WHUQDO &DXVH�<��±<������PRQWKV��

7KH�EXON�RI�µUHODWHG¶�HSLVRGHV�VSHFLILHG�LQ�WKLV�ZD\�DUH�RI�WKH�ILUVW�W\SH��QHDUO\�DOO�RI�ZKLFK�HLWKHU�LQFOXGHG�DQ�
H[WHUQDO�FDXVH�FRGH�IRU�ODQG�WUDQVSRUW�RU�D�FRGH�IRU�ODWH�HIIHFWV�RI�D�WUDQVSRUW�FUDVK��7KLV�VSHFLILFDWLRQ�JLYHV�
D�UHDVRQDEOH�VHQVH�RI�WKH�EXUGHQ�RI�KRVSLWDO�FDUH�DWWULEXWDEOH�WR�URDG�FUDVKHV��WKRXJK�LW�FDQ�SUREDEO\�EH�
UHILQHG��LW�SUREDEO\�XQGHUHVWLPDWHV�+�UHODWHG�FDVHV�� :H�HQYLVDJH�UHILQLQJ�WKH�VSHFLILFDWLRQ�RQ�WKH�EDVLV�RI�
DQ�DVVHVVPHQW�RI�WKH�IUHTXHQF\�DQG�SURILOH�RI�KRVSLWDO�DGPLVVLRQV�IRU�FUDVK�LQYROYHG�SHRSOH�LQ�WKH�SHULRG�
SULRU�WR FUDVK�LQYROYHPHQW�DQG�E\�XVH�RI�LQIRUPDWLRQ�RQ�SURFHGXUHV��

6XPPDULVH�HSLVRGHV�DQG�EHG�GD\V�IRU�+��DQG�+�UHODWHG

&RXQWV�RI�EHG�GD\V�SURYLGH�D�PHDVXUH�RI�WKH�EXUGHQ�RQ�WKH�KRVSLWDO�V\VWHP�RI�LQMXU\�GXH�WR�RI�URDG�WUDXPD��
DQG�DUH�LPSRUWDQW�WR�WKH�HVWLPDWLRQ RI�WKH�VRFLDO�FRVW�RI�FUDVKHV��VHH�%,75(�������

%HG�GD\V�ZHUH�VXPPHG�IRU�HDFK�+��HSLVRGH�IRU�D�SHUVRQ�WKDW�FRPPHQFHG�LQ�������SOXV�DOO�UHODWHG�HSLVRGHV�
WKDW�FRPPHQFHG�XS�WR�����GD\V�DIWHU�WKH�DGPLVVLRQ�GD\�RI�WKH�+���7KLV�SHULRG�H[WHQGV�WR�DOPRVW�WKH�HQG�RI�
�����IRU�DQ�+��WKDW�EHJDQ�DW�WKH�HQG�RI�������7KH�QXPEHU�RI�HSLVRGHV�ZDV�DOVR�FRXQWHG �+��SOXV�+�UHODWHG��

:KHUH�D�SHUVRQ�KDG�PRUH�WKDQ�RQH�+��LQ�������DFFXPXODWLRQ�RI�EHG�GD\V�IRU�WKH�ILUVW�+��VWRSSHG�DW�WKH�
GDWH�RI�WKH�VHFRQG��DQG�VR�RQ���7KH�PD[LPXP�REVHUYHG�QXPEHU�RI�+��HYHQWV�IRU�D�SHUVRQ�LQ������ZDV����

+�UHODWHG�HSLVRGHV�ZHUH�VXPPDULVHG�IRU WZR�SHULRGV�DIWHU�WKH�FRXQWHG�DGPLVVLRQ����WR����GD\V��DQG����WR�
����GD\V��,I�D�SHUVRQ�KDG�D�VHFRQG�+��LQ�������WKHQ�DGGLWLRQDO�HSLVRGHV�DIWHU�WKH�GDWH RI�WKDW�DGPLVVLRQ�
ZHUH�DWWULEXWHG�WR�WKH�VHFRQG�+���6LPLODUO\��IRU�WKH�IHZ�SHRSOH�ZLWK�D�WKLUG�+���+�UHODWHG�HSLVRGHV�DIWHU�WKDW�
GDWH�ZHUH�DWWULEXWHG�WR�WKH�WKLUG�+���

1RWH�WKDW�WKLV�SURFHVV�GRHV�QRW�DOORZ�IRU�WKH�SRVVLELOLW\�WKDW�WKH�ILUVW�+��H[SHULHQFHG E\�D�SHUVRQ�ZDV�VHYHUH�
DQG�WKH�VHFRQG�ZDV�QRW��,Q�WKDW�VLWXDWLRQ��+�UHODWHG�DIWHU�WKH�VHFRQG�+��LQ�WKH�\HDU�PLJKW�EH�GXH�WR�WKH�FUDVK�
EHIRUH�WKH�ILUVW�+���)HZ�FDVHV�LQ�WKH������FRXOG�EH�VXEMHFW�WR�WKLV��,W�ZLOO�EH�D�ELJJHU�SUREOHP�LQ�6WDJH����LQ�
WKH�FRXUVH�RI�D�GHFDGH��ZH�FDQ�H[SHFW�WKDW�D�QRQ�WULYLDO�QXPEHU�RI�SHRSOH�ZKR�ZHUH�EDGO\�LQMXUHG�LQ�D�FUDVK�
DW�RQH�SRLQW�LQ�WLPH�ZLOO�KDYH�DQRWKHU�FUDVK�ZKLOH�WKH\�KDYH�QRW�IXOO\�UHFRYHUHG�IURP�WKH�ILUVW�

0DQ\�LQSDWLHQW�HSLVRGHV�GR�QRW�LQYROYH�DQ�RYHUQLJKW�VWD\�LQ�KRVSLWDO��7KHVH�µVDPH�GD\¶�HSLVRGHV��LQ�ZKLFK�
DGPLVVLRQ�DQG�VHSDUDWLRQ�RFFXUUHG�RQ�WKH�VDPH�GD\��KDYH�]HUR�GD\V�VWD\�DFFRUGLQJ�WR�WKH�OHQJWK�RI�VWD\�
YDULDEOH�LQ�WKH�VXSSOLHG�KRVSLWDO�GDWD��,Q�WKLV UHSRUW��VDPH�GD\�HSLVRGHV�KDYH�JHQHUDOO\�EHHQ�DVVLJQHG�D�
QRWLRQDO�GXUDWLRQ�RI�����GD\V���$SSHQGL[�WDEOHV�(��WR�(��SURYLGH�VXPPDULHV�RI�EHG�GD\V�ZLWK�µVDPH�GD\¶
HSLVRGHV�FRXQWHG�DV�]HUR�DQG�DV���� GD\V��DOORZLQJ�DVVHVVPHQW�RI�WKH�HIIHFW�RI�WKH�����GD\�DVVLJQPHQW��

(SLVRGHV�DQG�EHG�GD\�FRXQWV�PD\�EH�XQGHUVWDWHG�IRU�6RXWK�$XVWUDOLD��$ OLPLWDWLRQ�RI�WKH�6$�GDWD�SURYLGHG�
IRU�WKH�SURMHFW LV�WKDW�UHFRUGV�PHHWLQJ�3DUW���RI�WKH�SURMHFW�VHOHFWLRQ�FULWHULRQ IRU�KRVSLWDO�UHFRUGV �6HFWLRQ
������ZKLFK�DUH�WKH�PDLQ�EDVLV IRU�HVWLPDWLQJ�+�UHODWHG�FDVHV��ZHUH�RQO\�SURYLGHG�LI�DGPLVVLRQ�ZDV�LQ �����
DQG�LW�KDSSHQHG WR�VDWLVI\ 3DUW���RI�WKH�FULWHULRQ� 7KH VSHFLILFDWLRQ�IRU�+�UHODWHG�UHFRUGV GHVFULEHG�LQ�WKH�
SUHYLRXV�VXE�VHFWLRQ�UHGXFHV�WKH�LPSDFW�RI�WKLV�OLPLWDWLRQ��VLQFH�WKH�W\SHV�RI�UHFRUGV LQFOXGHG�E\�WKH�ILUVW�SDUW�
RI�WKH�VSHFLILFDWLRQ�RI�+�UHODWHG�DUH�D�VXEVHW�RI�3DUW���RI�WKH�SURMHFW�VHOHFWLRQ�FULWHULRQ� ZKLFK�6$�SURYLGHG�
IXOO\�

+RVSLWDOLVHG�URDG�LQMXU\�FDVHV�LQ�����

7KH�SURFHVV�GHVFULEHG�DERYH�HQDEOHV�UHSRUWLQJ�RI�HVWLPDWHV�RI�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��7KH�GHVLUHG�
PHDVXUH�LV�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��VR�UHOHYDQW�IDWDO�FDVHV�PXVW�EH�LGHQWLILHG�DQG�UHPRYHG��
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'HDWKV�ZLWKLQ����GD\V

,Q�NHHSLQJ�ZLWK�XVXDO�SUDFWLFH��IDWDO�URDG�LQMXULHV�DUH�GHILQHG�KHUH�DV�GHDWKV�WKDW�RFFXUUHG�ZLWKLQ����GD\V�RI�
FUDVK�LQYROYHPHQW��0RVW�URDG�GHDWKV�RFFXU�EHIRUH�DGPLVVLRQ�WR�D�KRVSLWDO��6RPH�RFFXU�DIWHU�DGPLVVLRQ�WR�D�
KRVSLWDO��DQG�WKH\�PXVW�EH�LGHQWLILHG�DQG�RPLWWHG�LQ�RUGHU�WR�HVWLPDWH�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV�

7KH�FUDVK�DQG�KRVSLWDO�GDWD�XVHG�LQ�WKLV�DQDO\VLV�ZHUH�OLQNHG�ZLWK�WKH�1DWLRQDO�'HDWK�,QGH[��7KDW�DOORZHG�
LGHQWLILFDWLRQ�RI�WKH�VXEVHW�RI�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV�LQ�ZKLFK�WKH�SHUVRQ�GLHG�ZLWKLQ����GD\V�RI�WKH�
FUDVK��IRU�WKH�&�+��FDVHV��RU�ZLWKLQ����GD\V�RI�DGPLVVLRQ��IRU�WKH�RWKHU�+��FDVHV���$OO�GHDWKV�ZLWKLQ����GD\V�
KDYH�EHHQ�RPLWWHG IURP�WKH�PDLQ�UHVXOWV��$�ODWHU�VHFWLRQ�UHYLHZV�PRUWDOLW\�LQ�JUHDWHU�GHSWK��DQG�GXULQJ�WKH�
\HDU�IROORZLQJ�D�UHSRUWHG�FUDVK �6HFWLRQ�������$�UHOHYDQW�SRLQW�KHUH�LV�WKDW JRRG�DJUHHPHQW�ZDV�IRXQG�
EHWZHHQ�DOO�FDXVHV�GHDWKV�WR����GD\V�DQG�WKH�FDVHV�UHSRUWHG�DV�µNLOOHG¶�LQ�FUDVK�GDWD��

1RQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV

7KH�HVWLPDWHV�EDVHG�RQ�WKLV�FDVH�HVWLPDWLRQ�SURFHVV�DUH�VKRZQ�LQ�7DEOH����� 7KH WDEOH LQFOXGHV WKH�
FUDVK�KRVSLWDO�SDLUV��&�+�� DQG RWKHU�KRVSLWDO�FDVHV�LGHQWLILHG�DV�EHLQJ�WKH�ILUVW�DGPLVVLRQ�GXH�WR�D�URDG�
FUDVK��RWKHU�+����7KH�WRWDO�RI�WKHVH�W\SHV�LV�WKH�SURMHFW�HVWLPDWH�RI�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV LQ�
���� LQ WKH�IRXU�VWDWHV�

7DEOH�����DOVR�VKRZV�WKH�KRVSLWDO�UHFRUGV�WKDW�DUH�FRQVLGHUHG�GRXEWIXO�FDVHV�EHFDXVH�SODFH�RI�RFFXUUHQFH�
GRHV�QRW�FRQILUP�WKDW�WKH\�RFFXUUHG�RQ�URDG��+��GRXEWIXO��DQG�QRQ�SDLUHG�FUDVK�UHFRUGV�RI�WKH�W\SH�RIWHQ�
LQFOXGHG�LQ�UHSRUWV�RI�VHULRXV�URDG�LQMXU\ �L�H��WKH�W\SH�UHIHUUHG�WR�LQ�WKLV�UHSRUW�DV�6HULRXVO\�,QMXUHG�� 7KHVH�
W\SHV�DUH�QRW�UHFRPPHQGHG�IRU�LQFOXVLRQ�LQ�HVWLPDWHV�RI�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��DQG�WKH\�
DUH�QRW�LQFOXGHG�LQ�WKH�PDLQ�UHVXOWV�SUHVHQWHG�LQ�&KDSWHU����7KH�+��GRXEWIXO�W\SH�KDV EHHQ�FRQVLGHUHG�
HDUOLHU�LQ�WKLV�FKDSWHU��7KH�µVHULRXV��QRW�SDLUHG�¶ FUDVK�UHFRUGV�DUH�GLVFXVVHG�EHORZ�

7DEOH����� 6XPPDU\�DIWHU�HVWLPDWLRQ�SURFHVV��16:��9LF��4OG�DQG�6$��QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\ FDVHV���

16: 9LF 4OG 6$ $OO

&�+��SDLUV ����� ����� ����� ����� ������

+� ����� ����� ����� ��� ������

7RWDO�RI�&�+��SDLUV���RWKHU�+�� ������ ����� ����� ����� ������

+��GRXEWIXO ����� ��� ����� ��� �����

&�VHULRXV��QRW�SDLUHG� �� ����� ����� ��� �����

� ([FOXGHV�GHDWKV�ZLWKLQ����GD\V�RI�FUDVK��RU�RI�ILUVW�DGPLVVLRQ�LI�QRW�LQ�D�&�+��SDLU�

7DEOH�����SUHVHQWV�SRSXODWLRQ�EDVHG�FUXGH�UDWHV SHU���������SRSXODWLRQ�EDVHG�RQ�WKH�FRXQWV�LQ�7DEOH������
WR�DVVLVW�FRPSDULVRQ�EHWZHHQ�WKH�MXULVGLFWLRQV��ZKLFK�GLIIHU�LQ�SRSXODWLRQ�VL]H��

7DEOH����� 6XPPDU\�DIWHU�HVWLPDWLRQ�SURFHVV��16:��9LF��4OG�DQG�6$��QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\ UDWHV
SHU���������SRSXODWLRQ���

16: 9LF 4OG 6$ $OO

&�+��SDLUV ����� ���� ����� ���� �����

+�� ���� ���� ���� ���� ����

7RWDO�RI�&�+��SDLUV���+��FRQILUPHG ����� ����� ����� ����� �����

+��GRXEWIXO ���� ���� ���� ���� ����

&�VHULRXV��QRW�SDLUHG� ��� ���� ���� ��� ����

� ([FOXGHV�GHDWKV�ZLWKLQ����GD\V�RI�FUDVK��RU�RI�ILUVW�DGPLVVLRQ�LI�QRW�LQ�D�&�+��SDLU� &UXGH�UDWHV�EDVHG�RQ�$%6�
(VWLPDWHG�5HVLGHQW�3RSXODWLRQV�DW����-XQH������
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)LJXUH�����LV�D�FKDUW�RI�FUXGH�UDWHV�IRU�WKH�WZR�FRPSRQHQWV FRQVLGHUHG�WR�SURYLGH�D�JRRG�HVWLPDWH�RI�
KRVSLWDOLVHG�QRQ�IDWDO�URDG�LQMXU\��7KH�UDWHV�IRU�DOO�IRXU�MXULVGLFWLRQV�DUH�FORVH�WR�����FDVHV�SHU���������
SRSXODWLRQ�SHU�\HDU�

)LJXUH����� 1RQ�IDWDO�URDG�LQMXU\��16:��9LF��4OG�DQG�6$��FUXGH�UDWHV

)LJXUH�����VKRZV�SRSXODWLRQ�EDVHG�FUXGH�UDWHV�IRU�WKH�+��GRXEWIXO�DQG�&�VHULRXV��QRW�SDLUHG� W\SHV��ZKLFK�
DUH�QRW�UHFRPPHQGHG�IRU�LQFOXVLRQ�LQ�HVWLPDWHV�RI�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��

)LJXUH����� &DVHV�ZLWK�XQFRQILUPHG�
WUDIILF
�VWDWXV�DQG�QRQ�SDLUHG�
VHULRXV
�FUDVK�UHFRUGV��FUXGH�UDWHV

1RQ�SDLUHG FUDVK�UHFRUGV UDWHG�DV�6HULRXVO\�LQMXUHG

&UDVK�GDWD�UHFRUGV�UDWHG�DV�EHLQJ�RI�WKH�PRVW�VHULRXV�W\SH�RWKHU�WKDQ�µNLOOHG¶�DUH�FRPPRQO\�UHSRUWHG�DV�
µVHULRXV¶�RU�µKRVSLWDOLVHG¶ �VHH�$SSHQGL[�7DEOH�&����,Q�WKLV�UHSRUW�WKLV�UDWLQJ�LV�UHIHUUHG�WR�DV�6HULRXVO\�LQMXUHG��
2YHU���� RI FUDVK�UHFRUGV�RI�WKLV�W\SH�RI�FDVH�ZHUH�IRXQG�WR�EH�SDUW�RI�&�+��SDLUV��7DEOH�������7KH�UHPDLQLQJ�
TXDUWHU��UHIHUUHG�WR�KHUH�DV�µ&�VHULRXV��QRW�SDLUHG�¶�DUH�WKH�VXEMHFW�RI�WKLV�VHFWLRQ��

1XPEHUV�DQG�UDWHV�RI�WKH�µ&�VHULRXV��QRW�SDLUHG�¶�W\SH�RI�UHFRUG�YDULHG�JUHDWO\�EHWZHHQ�MXULVGLFWLRQV��7DEOHV
��� DQG����� )LJXUH�������$OPRVW�DOO�16:������FUDVK�GDWD�UHFRUGV�GHVLJQDWHG�DV KDYLQJ�µGHJUHH�RI�FDVXDOW\¶�
HTXDO�WR µVHULRXVO\�LQMXUHG¶ ZHUH�SDLUHG�WR�D�KRVSLWDO�UHFRUG����������7KDW�UHIOHFWV�XVH�RI�D�OLQNDJH�EDVHG�
PHWKRG��EURDGO\�VLPLODU�WR�WKH�RQH�XVHG�LQ�WKLV�SURMHFW��ZKHQ�SUHSDULQJ�16:������FUDVK�GDWD��7KH�RWKHU�
WKUHH�MXULVGLFWLRQV�LQFOXGHG�LQ�WKLV�UHSRUW�GLG�QRW�XVH�DQ�HTXLYDOHQW�PHWKRG�WR�GHWHUPLQH�ZKLFK�FUDVK�UHFRUGV�
VKRXOG�EH�LQFOXGHG�LQ�WKLV�VHW�
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6RPH�RI�WKH�UHPDLQLQJ�FUDVK�UHFRUGV�RI�WKLV�W\SH�PD\�EH�SDUW�RI�&�+��SDLUV�ZKHUH�WKH�KRVSLWDOLVDWLRQ�ZDV�LQ�
D�MXULVGLFWLRQ�QRW�\HW�LQFOXGHG�LQ�WKH�DQDO\VLV��6RPH�RWKHUV�PD\�EH�SDUW�RI�&�+��SDLUV�WKDW�ZHUH�QRW�GHWHFWHG�
GXH�WR�OLPLWDWLRQV�RI�GDWD�DQG�OLQNDJH��WKLV�LV�SDUWLFXODUO\�OLNHO\�WR�KDYH�RFFXUUHG�IRU�UHFRUGV�LQ�ZKLFK�WKH�
YDULDEOHV�UHOLHG�XSRQ�IRU�SHUVRQ�OLQNDJH�ZHUH�PLVVLQJ���7KH�UHPDLQGHU��WKRXJKW�WR�LQFOXGH�PRVW UHFRUGV�RI�
WKLV�W\SH��DUH�LQVWDQFHV LQ�ZKLFK�WKH�VHYHULW\�UDWLQJ�DVVLJQHG�WR�WKH�FUDVK�UHFRUG�RYHU�VWDWHG�WKH�DFWXDO�
VHYHULW\�RI�WKH�FDVH��:H�FRQVLGHU�WKDW�WKHVH�UHFRUGV�VKRXOG�QRW�EH�LQFOXGHG�LQ�DQ�HVWLPDWH�RI�VHULRXV�
QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��

2PLVVLRQ�RI�QRQ�SDLUHG�&UDVK�RQO\��VHULRXV��FDVHV IURP�HVWLPDWHV�RI�KRVSLWDOLVHG�QRQ�IDWDO�URDG�LQMXU\�LV�QRW�
HTXLYDOHQW�WR�D�FRQFOXVLRQ�WKDW�QR�QRQ�DGPLWWHG�FDVHV�VKRXOG�EH�LQFOXGHG�LQ�DQ�LGHDO�PHDVXUH�RI�VHULRXV�
QRQ�IDWDO�URDG�LQMXU\��$W�OHDVW�VRPH�FDVHV�RFFXU�LQ�ZKLFK�D�SHUVRQ�DFTXLUHV�VXEVWDQWLDO�DQG�SHUKDSV�
SHUVLVWLQJ�KDUP�LQ�D�URDG�FUDVK�EXW�LV�QHYHU�DGPLWWHG�WR�D�KRVSLWDO��([DPSOHV�DUH�FHUWDLQ�QHFN�LQMXULHV�
�ZKLSODVK��DQG�VRPH�ERQH�DQG�MRLQW�LQMXULHV��,GHQWLILFDWLRQ�RI�VXFK�FDVHV�UHTXLUHV�WKH XVH�RI�GDWD�VRXUFHV�
DQG�PHWKRGV�WKDW�DUH�EH\RQG�WKH�VFRSH�RI�WKLV�SURMHFW��H�J��HPHUJHQF\�GHSDUWPHQW�UHFRUGV�DQG�FRKRUW�
VWXGLHV�LQ�ZKLFK�YDOLGDWHG�PHDVXUHV�RI�GLVDELOLW\�DQG�IXQFWLRQLQJ�DUH�HPSOR\HG���

:KLFK�FUDVK�UHFRUGV�ZHUH�IRXQG�WR�SDLU ZLWK�D�KRVSLWDO�UHFRUG"

7DEOH�����VXPPDULVHV WKH�FUDVK�UHFRUGV�WKDW�ZHUH�XVHG�LQ�WKH�VWXG\��7KLV�VHFWLRQ�VKRZV�ZKLFK�RI�WKHVH�
FUDVK�UHFRUGV�ZHUH�IRXQG�WR�SDLU�ZLWK�D KRVSLWDO�UHFRUG�DQG�EHFRPH�PHPEHUV�RI�&�+��SDLUV�ZKHQ�UHFRUG�
OLQNDJH�DQG�WKH�FDVH�HVWLPDWLRQ�SURFHVVHV�GHVFULEHG�HDUOLHU�LQ�WKLV�FKDSWHU�ZHUH�DSSOLHG��

7DEOH���� VKRZV�WKH�QXPEHU�DQG�SURSRUWLRQ�RI�WKH�FUDVK�UHFRUGV�XVHG�LQ�WKH�VWXG\�WKDW�ZHUH�FRPELQHG�ZLWK�
KRVSLWDO�UHFRUGV�LQ &�+��SDLUV� 1RWH�WKDW�GHDWKV�ZLWKLQ����GD\V�RI�D�FUDVK�KDYH�QRW�EHHQ�RPLWWHG�IURP�WKH�
GDWD�VKRZQ�LQ�7DEOH�����ZKLFK�SDUWO\�H[SODLQV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�WRWDOV�KHUH�DQG�WKH�&�+��SDLUV URZ�
LQ�7DEOH����� 9DOXHV�DOVR�GLIIHU�EHFDXVH�RI�FURVV�ERUGHU�IORZV�± LQ�7DEOH����� &�+��SDLUV�DUH�RUJDQLVHG�
DFFRUGLQJ�WR�WKH�MXULVGLFWLRQ�LQ�ZKLFK�WKH�KRVSLWDO�DGPLVVLRQ�RFFXUUHG�ZKLOH LQ�7DEOH�����WKH\�DUH�RUJDQLVHG�
DFFRUGLQJ�WR�WKH�MXULVGLFWLRQ�LQ�ZKLFK�WKH�FUDVK�RFFXUUHG� *URXSLQJ�RI�HVWLPDWHG�VHYHULW\�GLIIHUV�EHWZHHQ�
MXULVGLFWLRQV��,Q�9LFWRULD����FDWHJRULHV�FRYHU�DOO�QRQ�IDWDO�FDVHV��ZKLOH�WKH�RWKHU�VWDWHV�KDYH���

7DEOH����� &UDVK�UHFRUGV��16:��9LF��4OG�DQG�6$ �������SDLUHG�ZLWK�D�KRVSLWDO�UHFRUG DQG�LQ�D�&�+��SDLU

16: 9LF 4OG 6$ $OO

3DLUHG�FDVHV��&�+��

1RW�,QMXUHG �� �� �� ±��� ���

0LQRU�2WKHU�,QMXUHG ��� ����� �� � �����

0RGHUDWHO\�,QMXUHG ��� ± ����� ��� �����

6HULRXVO\�,QMXUHG ����� ����� ����� ��� ������

.LOOHG �� �� �� �� ���

7RWDO ����� ����� ����� ����� ������

3URSRUWLRQ�SDLUHG��SHU�FHQW����

1RW�,QMXUHG ���� ���� ���� ±��� ����

0LQRU�2WKHU�,QMXUHG ���� ����� ���� ���� ����

0RGHUDWHO\�,QMXUHG ���� ± ����� ����� �����

6HULRXVO\�,QMXUHG ����� ����� ����� ����� �����

.LOOHG ����� ����� ����� ����� �����

7RWDO ����� ����� ����� ����� �����

� 3HUVRQ�LGHQWLILHG�FUDVK�GDWD�LQ�6$�DUH�OLPLWHG�WR�FDVXDOW\�FDVHV��VR�WKHUH�DUH�QR��1RW�LQMXUHG��LQ�WKH�OLQNHG�GDWD�
� 7DEOH�����SURYLGHV�WKH�GHQRPLQDWRUV�IRU�WKH�SURSRUWLRQV LQ�WKH�VHFRQG�SDUW�RI�WKLV�WDEOH�
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$ERXW�����RI�WKH�FUDVK�UHFRUGV�ZLWK�WKH�PRVW�VHULRXV�RXWFRPH�VKRUW�RI�NLOOHG�ZHUH�SDLUHG��RYHU�����LQ�16:���
&UDVK�UHFRUGV�FODVVLILHG�DV�OHVV�VHYHUH�ZHUH�OHVV�OLNHO\�WR�EH�SDLUHG�ZLWK�D�KRVSLWDO�UHFRUG��DERXW�����RI�
WKRVH�UDWHG�DV�KDYLQJ�OHVVHU�LQMXU\�DQG�ZHOO�XQGHU����RI�WKRVH�FODVVLILHG�DV�QRW�LQMXUHG��2I�FUDVK�UHFRUGV�
FODVVLILHG�µNLOOHG¶��DERXW�����ZHUH�SDLUHG�ZLWK�D�KRVSLWDO�UHFRUG��L�H��GHDWKV�WKDW�RFFXUUHG�LQ�KRVSLWDO�ZLWKLQ�
���GD\V�RI�WKH�FUDVK���7KHVH�URDG�GHDWK�FDVHV�DUH�VKRZQ�LQ�7DEOH�����IRU�FRPSOHWHQHVV��EXW�WKH\�DUH�QRW�
LQFOXGHG�LQ�WKH�PDLQ�UHVXOWV��

:KLFK�LQFOXGHG�KRVSLWDO�UHFRUGV�ZHUH�IRXQG�WR�EH�FRXQWDEOH�FDVHV"

7DEOH�����VXPPDULVHV WKH�KRVSLWDO�UHFRUGV�WKDW�VDWLVILHG�WKH�SURMHFW�LQFOXVLRQ�FULWHULRQ��7KH�LQFOXVLRQ�FULWHULRQ
KDV�WZR�PDLQ�SDUWV��VHH�6HFWLRQ�������3DUW���LQFOXGHV UHFRUGV�RQ�WKH�EDVLV�RI�WKH�SUHVHQFH�RI�FHUWDLQ�H[WHUQDO�
FDXVH�FRGHV��YDOXHV�RI�SODFH�DQG�DFWLYLW\�FRGHV��GLDJQRVLV�FRGHV��RU�D�FHUWDLQ�IXQGLQJ�VRXUFH�IRU WKH�HSLVRGH�
RI�KRVSLWDO�FDUH��3DUW���LQFOXGHV�RWKHU�HSLVRGHV�LQ�KRVSLWDO�IRU�WKH�SHRSOH�LQFOXGHG�DFFRUGLQJ�WR�3DUW����

&RQVLGHULQJ�DOO������� KRVSLWDO�UHFRUGV�WKDW�ZHUH�LQFOXGHG�DFFRUGLQJ�WR�3DUW���RI�WKH�FULWHULRQ� 7DEOH�����LQ�
WKLV�VHFWLRQ�VKRZV�KRZ�PDQ\ DQG�ZKDW�SURSRUWLRQ�RI�HDFK�W\SH�ZHUH�UHWDLQHG�DV�FRXQWHG�QRQ�IDWDO�URDG�
LQMXU\�FDVHV��L�H��DV�PHPEHUV�RI�&�+��SDLUV�RU�DV�RWKHU�+� FDVHV���

7KH�XSSHU�SDQHO�RI�7DEOH�����VKRZV�WKH�QXPEHUV�RI�HDFK�W\SH�RI�KRVSLWDO�UHFRUG�WKDW�ZHUH�LQFOXGHG�DV�
FRXQWHG�FDVHV��(DFK�URZ�VKRZV�WKH�QXPEHU�RI�FRXQWHG�FDVHV�WKDW�PHW�D�SDUWLFXODU�DVSHFW�WKH�VHOHFWLRQ�
FULWHULRQ��6LQFH�PDQ\�UHFRUGV�ZHUH�LQFOXGHG�RQ�WKH�EDVLV�RI�PRUH�WKDQ�RQH�DVSHFW�RI�WKH�FULWHULRQ�
�H�J��H[WHUQDO�FDXVH�DQG�SODFH��WKH�URZV�LQ�WKLV�WDEOH�VXP�WR�PRUH�WKDQ�WKH�WRWDO�QXPEHU�RI�UHFRUGV��7KH�
ORZHU�SDQHO�RI�7DEOH�����VKRZV�WKH�SHUFHQWDJH�RI�WKH�KRVSLWDO�UHFRUGV�VHOHFWHG�DFFRUGLQJ�WR�HDFK�DVSHFW�RI�
WKH�FULWHULRQ�WKDW�ZHUH�LQFOXGHG�LQ�WKH�FDVH�HVWLPDWHV��)RU�H[DPSOH������RI�WKH�VHOHFWHG�KRVSLWDO�UHFRUGV�ZLWK�
D�µWUDIILF¶�H[WHUQDO�FDXVH�FRGH�ZHUH�LQFOXGHG�DV�ZHUH�����RI�WKH�UHFRUGV�WKDW�KDYH�WKH�FRGH�PHDQLQJ�
H[DPLQDWLRQ�RU�REVHUYDWLRQ�DIWHU�D�WUDQVSRUW DFFLGHQW��

2YHUDOO������RI�WKH�UHFRUGV�WKDW�VDWLVILHG�3DUW���RI�WKH�VHOHFWLRQ�FULWHULRQ�ZHUH�LQFOXGHG��7KLV�LV�LQ OLQH�ZLWK�
H[SHFWDWLRQ��WKH�FULWHULRQ�ZDV�GHVLJQHG�WR�KDYH�VRPHZKDW�ZLGHU�VFRSH�WKDQ�³QRQ�IDWDO�KRVSLWDOL]HG�URDG�
LQMXU\´�LQ�RUGHU�WR�DOORZ�IRU�WKH�SRVVLELOLW\�WKDW�VRPH�FDVHV�WKDW�DUH�LQ�VFRSH�DFFRUGLQJ�WR�FUDVK�GDWD�PLJKW�
KDYH�XQH[SHFWHG�FRGHV�LQ�KRVSLWDO�GDWD��7KLV�ZDV�FRQILUPHG��)RU�H[DPSOH��QHDUO\�����RI�WKH�LQFOXGHG�
KRVSLWDO�FDVHV�GLG�QRW�LQFOXGH�D�µWUDIILF¶�H[WHUQDO�FDXVH�FRGH��DQG�ZRXOG�KDYH�EHHQ�RPLWWHG�LI�WKH�KRVSLWDO�
VHOHFWLRQ�FULWHULRQ�KDG�EHHQ�UHVWULFWHG�WR�WKDW�W\SH�RI�FDVH��

:KLOH�3DUW���RI�WKH�VHOHFWLRQ�FULWHULRQ�LQFOXGHV�DOO�KRVSLWDO�UHFRUGV�ZLWK�DQ\�RYHUW�LQGLFDWLRQ�WKDW�WKH\�DUH��RU�
PLJKW�EH��GXH�WR�D�URDG�FUDVK��LW�LV�SRVVLEOH�WKDW�VRPH�RWKHU�HSLVRGHV�RI�FDUH�ZHUH��LQ�IDFW��GXH�WR�D�FUDVK��
6XFK�µKLGGHQ¶�FDVHV�FRXOG�RFFXU�LI�WKH�LQMXUHG�SHUVRQ�GLG�QRW�UHSRUW�WKH�FRUUHFW�H[WHUQDO�FDXVH��RU�LW�ZDV�QRW�
UHFRUGHG��RU�WKH�H[WHUQDO�FDXVH�ZDV�QRW�FRGHG��7KH\�DUH�QRW�WKRXJKW WR�EH�QXPHURXV��WKRXJK�WKH\�PLJKW EH�
UHODWLYHO\�FRPPRQ�DPRQJ�FUDVK�UHODWHG�DGPLVVLRQV�WR�SULYDWH�KRVSLWDOV DQG DPRQJ�FDVHV ZLWK�D�SULQFLSDO�
GLDJQRVLV�RWKHU�WKDQ�LQMXU\ �EHFDXVH�H[WHUQDO�FDXVH�FRGHV�DUH�PDLQO\�UHFRUGHG�IRU�LQMXU\�FDVHV�� $�PHWKRG�WR�
WHVW�IRU�µKLGGHQ¶�FDVHV�WKDW�DUH�WKH�VXEMHFW�RI�D�FUDVK�UHFRUG�LV�SURSRVHG�LQ�&KDSWHU � �SDJH�����

5RZ����LQ�WDEOH�����PHULWV�FRPPHQW��7KLV�UHIHUV�WR�UHFRUGV�WKDW�ZHUH�VHOHFWHG�DFFRUGLQJ�WR�3DUW���RI�WKH�
SURMHFW�VHOHFWLRQ�FULWHULRQ��L�H��RWKHU�DGPLWWHG�FDUH�HSLVRGHV�IRU�WKH�VDPH�SHUVRQ�LQ�WKH�\HDU�DIWHU�DQ�HSLVRGH�
WKDW�PHW�3DUW���RI�WKH�FULWHULRQ��)LUVW��FDVHV�PHHWLQJ�WKH�3DUW���RI�WKH�FULWHULRQ�FRXOG�QRW�EH�REWDLQHG�IRU�6RXWK�
$XVWUDOLD�DQG�VR�URZ��� LV�QHFHVVDULO\�]HUR�IRU�WKDW�VWDWH��6HFRQG��WKH�UHODWLYHO\�ODUJH�QXPEHU�IRU�9LFWRULD�LV�D�
FRQVHTXHQFH�RI�WKH�LQFRPSOHWH�FRQWHQW�GDWD�VXSSOLHG�IRU WKDW�VWDWH �VHH�DOVR�SDJH������6LQFH�ZH�ZHUH�QRW�
SURYLGHG�ZLWK�WKH�VHFRQG�RU�VXEVHTXHQW�H[WHUQDO�FDXVH�FRGHV�DQG�GLDJQRVLV�FRGHV�IRU�9LFWRULDQ�UHFRUGV��D�
UHFRUG�WKDW�PHW�WKH�3DUW���FULWHULRQ�RQO\�EHFDXVH�RI�WKH�SUHVHQFH�RI�FRGHV�LQ�WKRVH�SRVLWLRQV�ZLOO�DSSHDU�QRW�
WR�KDYH�PHW�DQ\�DVSHFW�RI�3DUW���FULWHULRQ�DQG�EHFRPHV�LQGLVWLQJXLVKDEOH�IURP�UHFRUGV�WKDW�ZHUH�VXSSOLHG�
EHFDXVH�WKH\�PHW�3DUW���RI�WKH�FULWHULRQ�
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7DEOH����� +RVSLWDO�UHFRUGV�16:��9LF��4OG�DQG�6$ ������ DGPLWWHG�E\�3DUW���RI�WKH�SURMHFW�LQFOXVLRQ�FULWHULRQ��
QXPEHUV�DQG�SURSRUWLRQV FRXQWHG�DV�+��FDVHV��E\�W\SH�RI�DGPLWWHG�UHFRUG���

16: 9LF 4OG 6$ $OO

&RXQWHG�FDVHV��&�+��DQG�+��

�� 7UDIILF ������ ����� ����� ����� ������

�� 1RQ�WUDIILF ��� ��� ��� ��� �����

�� %RDUG�DOLJKW ��� ��� �� �� ���

�� )DOO�LQ�IURP�D�WUDLQ�RU�WUDP � �� � � ��

�� 5LGLQJ�GUDZQ�E\�DQLPDO �� � �� � ��

�� 8QVSHFLILHG�ZKHWKHU�WUDIILF ��� ��� �� �� ���

�� :DWHU�DLU�XQVSHFLILHG�WUDQVSRUW �� � �� � ��

�� ,6+�DVVDXOW�XQGHWHUPLQHG�LQWHQW��� �� �� �� � ��

�� 6HTXHOD��ODWH�HIIHFWV��RI�WUDQVSRUW�DFFLGHQW �� � � � ��

��� ([DPLQH�REVHUYH�DIWHU�WUDQVSRUW DFFLGHQW ��� ��� ��� ��� �����

��� &73�IXQGHG�HSLVRGH ����� ±��� ����� ����� �����

��� 3ODFH�VWUHHW�KLJKZD\��� ������ ����� ����� ����� ������

��� $FWLYLW\� ZKHHOHG�VSRUWV��� ��� ��� ��� ��� �����

��� 2WKHU�HSLVRGHV��VDPH�SHRSOH���� �� ��� � ± ���

3DUW���RI�VWXG\�LQFOXVLRQ�FULWHULRQ �URZV���WR���� ������ ����� ����� ����� ������

3URSRUWLRQ�RI�KRVSLWDO�UHFRUGV�FRXQWHG

�� 7UDIILF ��� ��� ��� ��� ���

�� 1RQ�WUDIILF ��� ��� ��� ��� ���

�� %RDUG�DOLJKW ��� ��� ��� ��� ���

�� )DOO�LQ�IURP�D�WUDLQ RU�WUDP �� ��� ��� �� ���

�� 5LGH�GUDZQ�E\�DQLPDO �� �� �� �� ��

�� 8QVSHFLILHG�ZKHWKHU�WUDIILF ��� ��� ��� ��� ���

�� :DWHU�DLU�XQVSHFLILHG WUDQVSRUW �� �� �� �� ��

�� ,6+�DVVDXOW�XQGHWHUPLQHG�LQWHQW��� ��� ��� ��� ��� ���

�� 6HTXHOD��ODWH�HIIHFWV��RI�WUDQVSRUW�DFFLGHQW �� �� �� �� ��

��� ([DPLQH�REVHUYH�DIWHU�WUDQVSRUW DFFLGHQW ��� ��� ��� ��� ���

��� &73 IXQGHG�HSLVRGH ��� ±��� ��� ��� ���

��� 3ODFH�VWUHHW�KLJKZD\��� ��� ��� ��� ��� ���

��� $FWLYLW\� ZKHHOHG�VSRUWV��� ��� ��� ��� ��� ���

��� 2WKHU�HSLVRGHV��VDPH�SHRSOH���� �� �� �� ± ��

3DUW���RI�VWXG\�LQFOXVLRQ�FULWHULRQ �URZV���WR���� ��� ��� ��� ��� ���

� ,QFOXGHV�&�+����+���([FOXGHV�GHDWKV�WR����GD\V�
� 7\SH��,6+�DVVDXOW�XQGHWHUPLQHG�LQWHQW��ZHUH�YDULRXVO\�,QWHQWLRQDO�VHOI�KDUP��$VVDXOW�RU�8QGHWHUPLQHG�LQWHQW�
� 7KH�ILHOG�FRQWDLQLQJ�LQIRUPDWLRQ�RQ�IXQGHU�ZDV�QRW�SURYLGHG�IRU�9LFWRULD�
� 7\SH��3ODFH�VWUHHW�KLJKZD\��LQFOXGHV�LQMXULRXV�HYHQWV�RQ�D�VWUHHW�RU�KLJKZD\��LQFOXGLQJ�IRRWSDWKV��ZKHWKHU�RU�QRW�GXH�

WR�D�WUDQVSRUW�HYHQW�
� 7\SH��$FWLYLW\�ZKHHOHG�VSRUWV��LQFOXGHV�PRWRU�VSRUWV�DQG�QRQ�PRWRULVHG�ZKHHOHG�VSRUWV�
� 7\SH����LV�RWKHU�UHFRUGV�IRU�WKH�SHRSOH�ZKR�DUH�WKH�VXEMHFW�RI�UHFRUGV�RI�W\SHV���WR�����UHIHUULQJ�WR�DGPLWWHG�SDWLHQW�

HSLVRGHV�WKDW�EHJDQ�LQ�WKH�PRQWK�EHIRUH�RU�WKH�\HDU�DIWHU�DQ�HSLVRGH�RI�W\SHV���WR����
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�� 6WDWLVWLFDO�5HVXOWV

7KLV�FKDSWHU�SURYLGHV�VXPPDU\�VWDWLVWLFV�IURP�WKH�SURMHFW�GDWD��7KH�ILQGLQJV�IRFXV�RQ�WRSLFV�LQ�WKH�6WDJH���
SURMHFW�DJUHHPHQW�DQG�GR�QRW�H[KDXVW�WKH�SRWHQWLDO�RI�WKH�OLQNHG�GDWD�WR�SURYLGH�XVHIXO�LQIRUPDWLRQ��

6HFWLRQ���� SUHVHQWV�VXPPDU\�LQIRUPDWLRQ�RQ�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV�LQ�������,W DOVR�
GHVFULEHV�WKH GHJUHH�RI�RYHUODS�EHWZHHQ FUDVK�GDWD�DQG�KRVSLWDO�GDWD��DQG VRPH�FKDUDFWHULVWLFV�RI�
XQPDWFKHG�FDVHV��7KLV�VKRZV�KRZ�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXULHV� DV�HVWLPDWHG�E\�WKLV�SURMHFW�RQ�WKH�
EDVLV�RI�FUDVK�GDWD�DQG�KRVSLWDO�GDWD� FRPSDUH�ZLWK�HVWLPDWHV�EDVHG�RQO\�RQ�FUDVK�GDWD� 7KH�VHFWLRQ�DOVR
GHVFULEHV�VRPH�FKDUDFWHULVWLFV�RI�YXOQHUDEOH�URDG�XVHUV��PRWRUF\FOLVWV��SHGDO�F\FOLVWV DQG�SHGHVWULDQV��

6HFWLRQ���� FRPSDUHV�HVWLPDWHV�RI�QRQ�IDWDO�URDG�LQMXU\�IURP�WKLV�SURMHFW�ZLWK�HVWLPDWHV�EDVHG�RQ�QRQ�OLQNHG�
KRVSLWDO�GDWD�DQG�DSSUDLVHV WKH�GLIIHUHQFHV��7KLV�LQFOXGHV�FRQVLGHUDWLRQ RI�WKH�UHODWLRQVKLS EHWZHHQ�µWUDIILF¶�
FDVHV��D�VXEVHW�RI�KRVSLWDO�GDWD��DQG�µRQ�URDG¶�FDVHV��FUDVK�GDWD��

6HFWLRQ���� GHVFULEHV�DQG�DVVHVVHV�FDVHV�ZKHUH�SHRSOH�GLHG XS�WR����GD\V�DIWHU�D�FUDVK��RU�GLHG ODWHU�LQ�WKH�
ILUVW�\HDU�DIWHU�D�FUDVK� 0RUWDOLW\�RI�SHRSOH�ZKR�ZHUH�WKH�VXEMHFW�RI�D������FUDVK�UHFRUG�LV�DVVHVVHG�RQ�WKH�
EDVLV�RI�OLQNDJH�ZLWK�WKH�1',�DQG�LV�FRPSDUHG�EHWZHHQ�FUDVK�GDWD�VHYHULW\�FDWHJRULHV��

0DWHULDO�SUHVHQWHG�LQ�WKH�ERG\�RI�WKH�FKDSWHU�LV�VXSSOHPHQWHG�E\�DGGLWLRQDO�WDEOHV�LQ�$SSHQGL[�(�

��� 1RQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV

7DEOHV�LQ�WKLV�VHFWLRQ UHSRUW�WKH�QXPEHUV�DQG�UDWHV RI�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXULHV�LQ�$XVWUDOLD�LQ�������
E\�MXULVGLFWLRQ DQG�PDLQ�W\SHV�RI�URDG�XVHU DQG�VXPPDULVH�WKH�LQFOXGHG�FDVHV�LQ�WHUPV�RI�HSLVRGHV�DQG�
OHQJWK�RI�VWD\�LQ�KRVSLWDO��DQG�ODWH�PRUWDOLW\� ([FHSW�ZKHUH�VWDWHG�RWKHUZLVH��WKH�GDWD�LQ�WKLV�VHFWLRQ�DUH�IRU
QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��DV�GHILQHG LQ�&KDSWHU����

7DEOH������ +RVSLWDOLVHG�QRQ�IDWDO�URDG�LQMXU\��16:��9LF��4OG�DQG�6$ ��������FDVH�FRXQWV E\�MXULVGLFWLRQ�DQG�
URDG�XVHU�W\SH

16: 9LF 4OG 6$ $OO

3HGHVWULDQ ����� ��� ��� ��� �����

3HGDO�F\FOLVW ����� ����� ����� ��� �����

0RWRUF\FOLVW ����� ����� ����� ��� �����

09�'ULYHU ����� ����� ����� ��� ������

09�3DVVHQJHU ����� ����� ����� ��� �����

2WKHU�	�XQVSHFLILHG ��� ��� ��� ��� �����

7RWDO ������ ����� ����� ����� ������

7DEOH�����VXPPDULVHV�HVWLPDWHG�KRVSLWDOLVHG�QRQ�IDWDO�URDG�LQMXU\ FDVHV�LQ������E\�MXULVGLFWLRQ�RI�
RFFXUUHQFH�DQG�PDMRU�W\SHV�RI�URDG�XVHU��7R�XVH�WKH�WHUPV�LQWURGXFHG�LQ�FKDSWHU����WKLV�LQFOXGHV�&�+��SDLUV�
DQG�WKH�RWKHU�+��FDVHV�IRU�ZKLFK�WUDIILF�VWDWXV�ZDV�FRQILUPHG�E\�WKH�SODFH�FRGH��DQG�RPLWV�GHDWKV�WR����GD\V�
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7DEOH�����SURYLGHV�D�VHW�RI�VXPPDU\�PHDVXUHV�IRU�WKH�FDVHV�VKRZQ�LQ�7DEOH������E\�MXULVGLFWLRQ��7KH�ILUVW�URZ�
UHSHDWV�WKH�FDVH�FRXQWV�JLYHQ�LQ�WKH�7RWDO�URZ�RI�7DEOH������7KH�VHFRQG�DQG�WKLUG�URZV�SUHVHQWV�FUXGH�UDWHV�
EDVHG��UHVSHFWLYHO\��RQ�SRSXODWLRQ�DQG�RQ�QXPEHUV�RI�UHJLVWHUHG�PRWRU�YHKLFOHV LQ�HDFK�MXULVGLFWLRQ��7KH�
IRXUWK�URZ��µ3HRSOH¶��LV�WKH�QXPEHU�RI�LQGLYLGXDOV�ZKR�KDG�DW�OHDVW�RQH�FDVH�LQ�������7KLV�LV�D�OLWWOH�ORZHU�WKDQ�
WKH�QXPEHU�RI�FDVHV��EHFDXVH�VRPH�SHRSOH�KDG�PRUH�WKDQ�RQH�FDVH��7KH�QH[W�URZ�UHSRUWV�WKH�SHUFHQWDJH�
RI�WKH�SHRSOH�ZKR�KDG�DW�OHDVW�RQH�FDVH�ZKR�ZHUH�PDOHV��

7KH�QH[W�WKUHH�URZV�HVWLPDWH�WKH�WRWDO�QXPEHU�RI�KRVSLWDO�EHG�GD\V�GXH�WR�WKH�FRXQWHG�FDVHV��%HG�GD\V�FDQ�
EH�LQWHUSUHWHG�DV�SURYLGLQJ�DQ�LQGLFDWLRQ�RI�FDVH�VHYHULW\�DQG�FRVW�RI�FDUH��7KH�ILUVW�RI�WKH�WKUHH�URZV�LV�
OLPLWHG�WR�WKH�ILUVW HSLVRGH LQ�KRVSLWDO DIWHU�WKH�FUDVK��7KH�VHFRQG�DGGV�WR�WKDW�WKH�EHG�GD\V�IRU�RWKHU�
HSLVRGHV��LI�DQ\��WKDW�ZHUH�UHODWHG�WR�WKH�LQLWLDO�RQH��+�UHODWHG��DQG�EHJDQ�XS�WR����GD\V�DIWHU�RQVHW��7KH�WKLUG�
DGGV�WR�WKH�VHFRQG�WKH�EHG�GD\V�IRU�RWKHU�+�UHODWHG�HSLVRGHV��LI�DQ\��WKDW�EHJDQ�XS�WR�����GD\V�DIWHU�RQVHW��
,QIRUPDWLRQ�RQ�DFWXDO�WLPH�LQ�KRVSLWDO�ZDV�QRW�DYDLODEOH�IRU�HSLVRGHV�WKDW�EHJDQ�DQG�HQGHG�RQ�WKH�VDPH�GD\��
7KHVH�µVDPH�GD\¶�HSLVRGHV�KDYH�EHHQ�DVVLJQHG�D�GXUDWLRQ�RI�����GD\V��7KH�6$�YDOXH�IRU�UHODWHG�HSLVRGHV�LQ�
WKH�ILUVW�\HDU�LV�WKRXJKW�WR�EH�ORZHU�WKDQ LW�ZRXOG�KDYH�EHHQ�KDG�UHFRUGV�PHHWLQJ�3DUW ��RI�WKH�VHOHFWLRQ�
FULWHULRQ�EHHQ�DYDLODEOH� 6LPLODUO\� WKH�UHVWULFWLRQ�RI�VXSSOLHG�KRVSLWDO�GDWD�IRU�9LFWRULD�WR�WKH�ILUVW�LQVWDQFH�RI�
GLDJQRVLV��H[WHUQDO�FDXVH�DQG�VRPH�RWKHU�ILHOGV�LV�OLNHO\�WR�KDYH�LPSDLUHG�GHWHFWLRQ�RI�+�UHODWHG�UHFRUGV��

7KH�VHFRQG�ODVW�URZ LV�WKH�DYHUDJH�QXPEHU�RI�DGPLWWHG�SDWLHQW�HSLVRGHV�SHU�FDVH�WKDW�FRPPHQFHG�LQ�WKH�
\HDU�DIWHU�RQVHW��7KLV�LQFOXGHV�WKH�LQLWLDO�HSLVRGH��7KH�ODVW�URZ�JLYHV�WKH�QXPEHU�RI�GHDWKV WKDW�RFFXUUHG�
DPRQJ�WKH�FRXQWHG�FDVHV�LQ�WKH�SHULRG�IURP����GD\V�WR���\HDU�DIWHU RQVHW��7KHVH�FDVHV�GR�QRW�PHHW�WKH�
XVXDO�GHILQLWLRQ�RI�URDG�GHDWKV��L�H��GHDWKV�WR����GD\V��DQG�VR�WKH\�KDYH�QRW�EHHQ�RPLWWHG�IURP�WKH�FRXQW�RI�
KRVSLWDOLVHG�QRQ�IDWDO�URDG�LQMXU\�FDVHV��1RWH�WKDW�WKHVH�DUH�GHDWKV�IURP�DOO�FDXVHV��

7DEOH������ 6XPPDU\�VWDWLVWLFV�IRU�URDG�LQMXU\�FDVHV�LQ�16:��9LF��4OG�DQG�6$ ��������E\�MXULVGLFWLRQ���

16: 9LF 4OG 6$ $OO

+RVSLWDOLVHG�QRQ�IDWDO�URDG�LQMXU\�FDVHV ������ ����� ����� ����� ������

3HU���������SRSXODWLRQ ����� ����� ����� ����� �����

3HU���������UHJLVWHUHG�09 ����� ����� ����� ����� �����

3HRSOH ������ ����� ����� ����� ������

3HU�FHQW PDOHV �� �� �� �� ��

%HG�GD\V��VW DGPLVVLRQ��� ������ ������ ������ ����� ������

%HG�GD\V�DGPLVVLRQV WR��� GD\V��� ������ ������ ������ ������ �������

%HG�GD\V�DGPLVVLRQV WR�� \HDU��� ������ ������ ������ ������ �������

0HDQ�DGPLVVLRQV�WR�� \HDU��� ��� ��� ��� ��� ���

'HDWKV��� GD\V±� \HDU ��� �� �� �� ���

� ([FOXGHV�GHDWKV�ZLWKLQ����GD\V�RI�FUDVK��RU ZLWKLQ����GD\V�RI�+��HSLVRGH DGPLVVLRQ�LI�QRW�LQ�D�&�+��SDLU�
� ,QFOXGHV�+��HSLVRGHV�
� ,QFOXGHV�+��DQG�+�UHODWHG�HSLVRGHV�

7DEOH�����SURYLGHV�WKH�VDPH�VXPPDU\�PHDVXUHV�IRU�WKH�VDPH�FDVHV�DV�7DEOH������KHUH�JURXSHG�E\�PDMRU�
W\SHV�RI�URDG�XVHUV�UDWKHU�WKDQ�E\�VWDWH�RI�RFFXUUHQFH��0RWRU�YHKLFOH�GULYHUV�DQG�SDVVHQJHUV�PDGH�XS�DERXW�
KDOI�RI�WKH�FDVHV��IROORZHG�E\�PRWRUF\FOLVWV��SHGDO�F\FOLVWV�DQG�SHGHVWULDQV��1RWH�WKDW�FUXGH�UDWHV�SHU�
������� UHJLVWHUHG�PRWRU�YHKLFOHV�ZHUH�RQO\�FDOFXODWHG�IRU�WKH�W\SHV�VSHFLILHG�DV�XVLQJ�D�PRWRU�YHKLFOH��7KH�
GHQRPLQDWRU�IRU�0RWRUF\FOLVWV�LV�UHJLVWHUHG�PRWRU�F\FOHV�DQG�WKH�GHQRPLQDWRU�IRU�09�GULYHU�DQG�09�
SDVVHQJHU�LV�WKH�QXPEHU�RI�UHJLVWHUHG�PRWRU�YHKLFOHV��H[FOXGLQJ�PRWRUF\FOHV��1RWH�WKDW�WKHVH�UDWHV�DUH�
SUREDEO\�VRPHZKDW�XQGHUHVWLPDWHG��EHFDXVH�VRPH�XQVSHFLILHG�FDVHV�PD\�EHORQJ�WR�WKHVH�W\SHV�

7KH�SURSRUWLRQ�RI�PDOH�FDVHV�UDQJHG�IURP�����RI�PRWRU�YHKLFOH�SDVVHQJHUV�WR�����RI�SHGDO�F\FOLVWV�DQG�
����RI�PRWRUF\FOLVWV�

'LYLGLQJ�EHG�GD\V�E\�FDVHV�JLYHV�PHDQ�EHG�GD\V�SHU�FDVH��ZKLFK�FDQ�EH�VHHQ�DV�DQ�LQGLFDWRU�RI�FDVH�
VHYHULW\��)RU�DOO�WKUHH�PHDVXUHV�RI�EHG�GD\V��PHDQ�OHQJWK�RI�VWD\�ZDV�ORQJHVW�IRU�SHGHVWULDQV�DQG�VKRUWHVW�
IRU�SHGDO�F\FOLVWV��/HQJWK�RI�VWD\�LV�DOVR VWURQJO\�UHODWHG�WR�DJH��ZKLFK�LV�QRW�GHVFULEHG�KHUH��
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7DEOH������ 6XPPDU\�VWDWLVWLFV�IRU�URDG�LQMXU\�FDVHV�LQ�16:��9LF��4OG�DQG�6$ ��������E\�W\SH�RI�URDG�XVHU���

3HGHVWULDQ
3HGDO�
F\FOLVW

0RWRU�
F\FOLVW

09�'ULYHU
09�

3DVVHQJHU
2WKHU�	�

XQVSHFLILHG

+RVSLWDOLVHG�QRQ�IDWDO�URDG�
LQMXU\�FDVHV ����� ����� ����� ������ ����� �����

3HU���������SRSXODWLRQ ���� ���� ���� ���� ���� ����

3HU���������UHJLVWHUHG�09 Q�D Q�D ����� ���� ���� Q�D

3HRSOH ����� ����� ����� ������ ����� �����

3HU�FHQW PDOHV �� �� �� �� �� ��

%HG�GD\V��VW DGPLVVLRQ��� ������ ������ ������ ������ ������ ������

%HG�GD\V�DGPLVVLRQV WR�
�� GD\V��� ������ ������ ������ ������ ������ ������

%HG�GD\V�DGPLVVLRQV WR�
� \HDU��� ������ ������ ������ ������ ������ ������

0HDQ�DGPLVVLRQV�WR�
� \HDU��� ��� ��� ��� ��� ��� ���

'HDWKV��� GD\V±� \HDU �� �� �� ��� �� ��

� ([FOXGHV�GHDWKV�ZLWKLQ����GD\V�RI�FUDVK��RU�ZLWKLQ����GD\V�RI�+��HSLVRGH�DGPLVVLRQ�LI�QRW�LQ�D�&�+��SDLU�
� ,QFOXGHV�+��HSLVRGHV�
� ,QFOXGHV�+��DQG�+�UHODWHG�HSLVRGHV�
Q�D 1RW�DSSOLFDEOH�

7DEOHV�(���WR�(���LQ�$SSHQGL[�(�SURYLGH�VLPLODU�VWDWLVWLFV�WR�WKRVH�VKRZQ�LQ�7DEOH�����IRU�HDFK�RI�WKH�PDLQ�
URDG�XVHU�W\SHV�VKRZQ�LQ�7DEOH������7KH�DSSHQGL[�WDEOHV�SURYLGH�WZR�VWDWLVWLFV�QRW�VKRZQ�LQ�7DEOHV�����DQG�
�����)LUVW�WKH�WDEOHV�LQFOXGH�D�URZ�VXPPDULVLQJ�EHG�GD\V�LQ�WKH�ILUVW�HSLVRGH�DIWHU�FUDVK�LQYROYHPHQW�LQ�ZKLFK�
VDPH�GD\�HSLVRGHV�DUH�FRXQWHG�DV�]HUR�GD\V��UDWKHU�WKDQ�����GD\V��7KLV�LV�SURYLGHG�WR�HQDEOH�UHDGHUV�WR�
DVVHVV�WKH�HIIHFW�RI�HVWLPDWLQJ�WKHVH�FDVHV�DV�KDYLQJ�����GD\�DYHUDJH�GXUDWLRQ��7KH�DSSHQGL[�WDEOHV�DOVR�
LQFOXGH�D�URZ�VKRZLQJ�WKH�QXPEHUV�RI�GHDWKV�WR����GD\V �L�H��URDG�GHDWKV���ZKLFK�DUH�RPLWWHG�IURP�WKH�PDLQ�
UHVXOWV��

2YHUODS�EHWZHHQ�FUDVK�GDWD�DQG�KRVSLWDO�GDWD��DQG�FKDUDFWHULVWLFV�RI�XQSDLUHG FDVHV

7KH�SDLUHG�FUDVK�DQG�KRVSLWDO�UHFRUGV��L�H��WKRVH�WKDW�DUH�LQ�&�+��SDLUV��DUH�QRW�D�UDQGRP�VDPSOH�RI�DOO�FUDVK�
DQG�KRVSLWDO�UHFRUGV��5DWKHU��WKH\�UHIOHFW�GLIIHUHQFHV�LQ�WKH�SDWWHUQ�RI�W\SHV�RI�URDG�FUDVK�FDVHV�WKDW�DUH�
DVFHUWDLQHG�E\�WKH�FUDVK�GDWD�FROOHFWLRQ DQG�WKDW�DUH�WKH�VXEMHFW�RI�KRVSLWDO�UHFRUGV��9DULDWLRQ�LQ�GDWD�TXDOLW\�
E\�URDG�XVHU�W\SH�PD\�DOVR�KDYH�D�QRQ�WULYLDO�LQIOXHQFH��H�J��GRFXPHQWDWLRQ�RI�SDVVHQJHUV�PD\�EH�SRRUHU�
WKDQ�GRFXPHQWDWLRQ�RI�GULYHUV�LQ�FUDVK�GDWD���

7DEOH�����LOOXVWUDWHV�WKH�QXPEHUV�DQG�SURILOH�RI QRQ�IDWDO URDG�LQMXU\�FDVHV�WKDW�ZRXOG�EH�IRXQG�LI�QRQ�IDWDO�
URDG�LQMXU\�FRXQWV�ZHUH�EDVHG�RQ�D�PHWKRG�WKDW�RQO\�LQFOXGHV FDVHV�WKDW�DUH�WKH�VXEMHFW�RI�FUDVK�UHSRUWV
�KHUH�UHSUHVHQWHG�E\�&�+��SDLUV���RU�ZKHWKHU�FDVHV�IRXQG�RQO\�LQ�KRVSLWDO�UHFRUGV�DUH�DOVR�LQFOXGHG
�+��RQO\��

2YHUDOO��DERXW�����RI�KRVSLWDOLVHG�QRQ�IDWDO�URDG�LQMXU\ FDVHV���������ZHUH�IRXQG�LQ�ERWK�FUDVK�GDWD�DQG�
KRVSLWDO�GDWD��WKHVH�DUH�WKH�&�+��SDLUV��DQG�WKH�UHPDLQLQJ�������ZHUH�IRXQG�RQO\�LQ�KRVSLWDO�GDWD��

:KHQ�FRQVLGHUHG�E\�PDMRU�W\SHV�RI�URDG�XVHU��WKRVH�IRXQG�RQO\�LQ�KRVSLWDO�GDWD�UDQJHG�IURP�OHVV�WKDQ�����
RI�PRWRU�YHKLFOH�GULYHU�FDVHV�WR�QHDUO\�����RI�SHGDO�F\FOLVW�FDVHV��7DEOH��������1RWH�WKDW�WKH�SURSRUWLRQ�RI�
KRVSLWDO�RQO\�SHGDO�F\FOLVW�FDVHV�ZRXOG�EH�HYHQ�KLJKHU�WKDQ�WKLV�LI�WKH�+�GRXEWIXO�FDVHV�ZHUH�LQFOXGHG�LQ�WKH�
HVWLPDWH�RI�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��

7DEOHV�LQ�$SSHQGL[�(�SURYLGH�HTXLYDOHQW�LQIRUPDWLRQ�WR�WKDW�LQ�7DEOH�����IRU�HDFK�VWDWH�LQFOXGHG�LQ�WKH�
DQDO\VLV��DQG�WDEOHV�VKRZLQJ�WKH�SURSRUWLRQ�RI�µKRVSLWDO GDWD�RQO\¶�FDVHV�E\�MXULVGLFWLRQ�DQG�VH[�DQG�E\�
MXULVGLFWLRQ�DQG�DJH�JURXS�
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,Q�DOO�IRXU�VWDWHV� SHGDO�F\FOLVWV�KDG�WKH�KLJKHVW�SURSRUWLRQ�RI�KRVSLWDO�GDWD�RQO\�FDVHV��UDQJLQJ�IURP�����WR�
����DPRQJ�WKH�IRXU�VWDWHV��DQG�PRWRU�YHKLFOH�GULYHUV KDG WKH�ORZHVW������WR�����

,W�LV�QRWHZRUWK\�WKDW�PRWRU�YHKLFOH�SDVVHQJHUV�KDG�D�KLJKHU�SURSRUWLRQ�RI�KRVSLWDO GDWD�RQO\ FDVHV WKDQ�PRWRU�
YHKLFOH GULYHUV� RYHUDOO��7DEOH������DQG�LQ�DOO�IRXU�VWDWHV��7KH�GLIIHUHQFH�ZDV�UHODWLYHO\�ODUJH�LQ�VRPH LQ�VRPH�
VWDWHV �H�J��������DQG�������LQ�16:���:KLOH�WKLV�FRXOG�UHIOHFW�KLJKHU�XQGHU�UHSRUWLQJ�RI�SDVVHQJHUV�WKDQ�
GULYHUV�LQ�WKH�FUDVK�GDWD��LW�FRXOG�DOVR�EH�GXH�WR�SURYLVLRQ�RI�SHUVRQDO�LQIRUPDWLRQ�DERXW�SDVVHQJHUV�WKDW�
WHQGV�WR�EH�OHVV�FRPSOHWH�RU�DFFXUDWH�WKDQ�WKH�LQIRUPDWLRQ�RQ�GULYHUV��UHVXOWLQJ�LQ�SRRUHU�UHFRUG�OLQNDJH�IRU�
SDVVHQJHUV�WKDQ�IRU�GULYHUV�

,Q�DOO�MXULVGLFWLRQV��PDOHV�KDG�D�KLJKHU�SURSRUWLRQ�RI�KRVSLWDO�RQO\ FDVHV�WKDQ IHPDOHV��7KLV�PD\�EH�D�
UHIOHFWLRQ�RI�WKH�KLJKHU�LQYROYHPHQW�RI�PDOHV�DV�PRWRUF\FOLVWV�DQG�SHGDO�F\FOLVWV��JURXSV�IRU�ZKLFK�WKH�
SURSRUWLRQ�RI�KRVSLWDO�RQO\�FDVHV�ZDV�KLJK��7KH GLVSDULW\�EHWZHHQ�PDOHV�DQG�IHPDOHV�ZDV�SDUWLFXODUO\�ODUJH�
LQ�4XHHQVODQG�DQG�9LFWRULD�

,Q�DOO�MXULVGLFWLRQV��WKRVH�DJHG��±���KDG�WKH�KLJKHVW�SURSRUWLRQ�RI�QRQ�SDLUHG FDVHV��7KLV�PD\�EH�D�UHIOHFWLRQ�
RI�WKH�KLJKHU�XVH�RI�ELF\FOHV�LQ�WKLV�DJH�JURXS��,W�PD\�DOVR�EH�SDUWO\�GXH�WR�WKLV�JURXS EHLQJ�PRUH�OLNHO\�WR�EH�
SDVVHQJHUV�ZKR��DV�DOUHDG\�QRWHG��PLJKW�WHQG�WR�EH�UHSUHVHQWHG E\�SRRUHU�GDWD�LQ�FUDVK�UHFRUGV WKDQ�GULYHUV�

7DEOH����� 1RQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��16:��9LF��4OG�DQG�6$ ��������FDVH�QXPEHUV�E\�GDWD�VRXUFH�
DQG�SURSRUWLRQ�EDVHG�RQO\�RQ�KRVSLWDO�GDWD� E\�URDG�XVHU�W\SH

5RDG�XVHU &�+��SDLUV���+�� &�+��SDLUV +��RQO\ ��+��RQO\

3HGHVWULDQ ����� ����� ��� ����

3HGDO�F\FOLVW ����� ����� ����� ����

0RWRUF\FOLVW� ����� ����� ����� ����

0RWRU�YHKLFOH�GULYHU ������ ����� ����� ����

0RWRU�YHKLFOH�SDVVHQJHU ����� ����� ����� ����

2WKHU�XQVSHFLILHG� ������ ����� ��� ����

7RWDO ������ ������ ������ ����

&RPSDULVRQ�RI�6WDJH���SURMHFW�FDVH�FRXQWV�ZLWK�FRXQWV�SXEOLVKHG�E\�VWDWH�DJHQFLHV

7DEOH�����VKRZV WKH�QRQ�IDWDO�KRVSLWDOLVDWLRQ�FDVH�FRXQWV�IRU�HDFK�MXULVGLFWLRQ�HVWLPDWHG�IURP�WKH�FXUUHQW�
SURMHFW�DQG�FRPSDUHV�WKHVH�ZLWK�WKRVH�UHSRUWHG�DV�µVHULRXV�KRVSLWDOLVHG¶�LQ�UHSRUWV�SXEOLVKHG�E\�UHOHYDQW�
DJHQFLHV LQ�WKHVH�VWDWHV��

&UDVK�EDVHG�HVWLPDWHV�IRU�WKUHH VWDWHV��4XHHQVODQG��9LFWRULD�DQG�6RXWK�$XVWUDOLD� DUH�PDUNHGO\�ORZHU�WKDQ�
WKH�QXPEHU�RI�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV�HVWLPDWHG�E\�WKLV�SURMHFW��

7KH�GLIIHUHQFH�IRU�16: LV�PXFK�VPDOOHU�DQG�LQ�WKH�RWKHU�GLUHFWLRQ��7KLV�JUHDWHU�VLPLODULW\�DSSHDUV WR�UHIOHFW�
WKH IDFW�WKDW�WKH�16:�VHULRXV�LQMXU\�UHSRUW�IRU������ZDV�EDVHG�RQ�XVH�RI�D�PHWKRG�XVLQJ�UHFRUG�OLQNHG�FUDVK�
GDWD�DQG�KRVSLWDO�GDWD��ZKLOH�WKH�UHSRUWV�IRU�WKH�RWKHU�VWDWHV�ZHUH�QRW��
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7DEOH������ 1RQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXULHV�FDVH�FRXQWV�FRPSDUHG�WR�VWDWH�DJHQF\ UHSRUW FRXQWV RI QRQ�IDWDO�
VHULRXV�URDG�LQMXULHV�������

3URMHFW�FDVH�FRXQWV�
6WDWH�DJHQF\

UHSRUWHG�FRXQWV

'LIIHUHQFH�IURP�
SURMHFW�FDVH�

FRXQWV

'LIIHUHQFH �
SURMHFW�FDVH�FRXQWV

�SHU�FHQW�

1HZ�6RXWK�:DOHV ������ ��������� ��� ����

9LFWRULD ����� �������� ±����� ±�����

4XHHQVODQG ����� �������� ±����� ±�����

6RXWK�$XVWUDOLD ����� ������ ±����� ±�����

� &56�������� &RXQW�RI�DOO�URDG�UHODWHG�FDVHV�DGPLWWHG�WR�KRVSLWDO��,QFOXGHV�FDVHV�SDLUHG�DQG�QRW�SDLUHG�ZLWK�D�3ROLFH�
UHFRUG�

� &RXQW�LV�IRU�WKH�����±���ILQDQFLDO�\HDU�² 9LF5RDGV�UHSRUW���������&RXQW�RI�FDVHV�FRQILUPHG�DV�DGPLWWHG�WR�KRVSLWDO��
0D\�LQFOXGH�D�VPDOO�QXPEHU�RI�XQFRQILUPHG�DGPLVVLRQ�VWDWXV

� 4'705���������&RXQW�RI�FDVHV�DGPLWWHG�WR�KRVSLWDO�IRU�DW�OHDVW����KRXUV��$GPLVVLRQ�LV�QRW�FRQILUPHG�
� '37,�������� &RXQW�LV�FDVHV�DGPLWWHG�WR�KRVSLWDO�ZLWK�DQ�RYHUQLJKW�VWD\�

��� (IIHFW�RI�XVLQJ�OLQNDJH�RQ�HVWLPDWHV�RI�KRVSLWDOLVHG�QRQ�IDWDO�URDG�
LQMXU\

7KH�XVH�RI�UHFRUG�OLQNDJH�KDV�DIIHFWHG�WKH�UHVXOWV�UHSRUWHG�LQ�WZR�PDLQ ZD\V��

)LUVW��OLQNDJH�DOORZHG EHWWHU�LGHQWLILFDWLRQ�RI�FDVHV�DPRQJ�KRVSLWDO�VHSDUDWLRQ�UHFRUGV��,W�GLG WKLV�E\�PDNLQJ�
FOHDU�ZKLFK��JHQHUDOO\�VPDOO��VHW�RI�VHSDUDWLRQ�UHFRUGV�UHIHUV�WR�D�SDUWLFXODU�SHUVRQ��7KHVH�UHFRUGV�FDQ�EH�
VRUWHG�E\�HYHQW�GDWH��DVVHVVHG�LQ�WHUPV�RI�PRGH�RI�VHSDUDWLRQ�DQG�PRGH�RI�DGPLVVLRQ��WKH�JDS�EHWZHHQ�D�
GLVFKDUJH�HYHQW�DQG�D�ODWHU�DGPLVVLRQ�HYHQW��H[WHUQDO�FDXVH�FRGHV��GLDJQRVHV��PRGH�RI�FDUH��SURFHGXUHV�
DQG�RWKHU�FKDUDFWHULVWLFV��&RPSDUHG�ZLWK�ZKDW�LV�SRVVLEOH�ZLWK�QRQ�OLQNHG�VHSDUDWLRQ�UHFRUGV��WKLV�SURYLGHV�D�
PXFK�EHWWHU�EDVLV�IRU�DVVHVVLQJ�ZKLFK�KRVSLWDO�HSLVRGHV�DUH�OLNHO\�WR�EH�GXH�WR�URDG�FUDVKHV��DQG�IRU�
JURXSLQJ�WKH�VHW�RI�VXFK�UHFRUGV�WKDW�UHODWH�WR�D�SDUWLFXODU�FUDVK��VRPH SHRSOH�H[SHULHQFHG�PRUH�WKDQ�RQH�
LQMXULRXV�FUDVK�LQ�������

6HFRQG��SHUVRQ�EDVHG�UHFRUG�OLQNDJH��FRPELQHG�ZLWK�WKH�SURFHVV�RI�LGHQWLI\LQJ�SDLUV�RI�FUDVK�DQG�KRVSLWDO�
UHFRUGV�WKDW�LV�GHVFULEHG�LQ�6HFWLRQ �����SURYLGHG�D�ODUJH�VHW�RI�FDVHV�LQ�ZKLFK�LQIRUPDWLRQ�IURP�ERWK�VRXUFHV�
FRXOG EH�XVHG�WR�LPSURYH�XQGHUVWDQGLQJ�RI�WKH�HYHQWV�GHVFULEHG�DQG�RI�DWWULEXWHV�RI�WKH�UHFRUGV��&UDVK�
UHFRUGV�DQG�KRVSLWDO�UHFRUGV�KDYH�VRPH�GDWD�HOHPHQWV�LQ�FRPPRQ��H�J��DJH��VH[��PRGH�RI�WUDQVSRUW��DQG�
VRPH�SUHGLFWDEOH�FKDUDFWHULVWLFV��H�J��D�FUDVK PXVW�SUHFHGH�DQ\�KRVSLWDO�DGPLVVLRQ�WKDW�LW�FDXVHV��XVXDOO\�E\�
D�VKRUW�WLPH���&RPSDULVRQ�RI�UHODWHG�YDULDEOHV�ZLWKLQ�OLQNHG�UHFRUG�SDLUV�SURYLGHG D�EDVLV�IRU�DVVHVVLQJ�WKH�
H[WHQW�WR�ZKLFK�FRGLQJ�LV�LQ�DJUHHPHQW ZKHQ�LW�VKRXOG�EH�H[SHFWHG WR�DJUHH��)RU�H[DPSOH��WKHUH�LV KLJK�
DJUHHPHQW�EHWZHHQ�VRXUFHV�RQ�PDLQ�PRGHV�RI�WUDQVSRUW��SHGHVWULDQ��SHGDO�F\FOH��PRWRUF\FOH��RWKHU�PRWRU�
YHKLFOH���WKRXJK�ORZHU�DJUHHPHQW�RQ�W\SH�RI�PRWRU�YHKLFOH���

(DFK�GDWD�VRXUFH�DOVR�SURYLGHV�VRPH�ILHOGV�WKDW�KDYH�QR�FORVH�HTXLYDOHQW�LQ�WKH�RWKHU��)RU�H[DPSOH��FUDVK�
UHFRUGV�FRQWDLQ�LQIRUPDWLRQ�RQ�WKH�ORFDWLRQ�RI�FUDVKHV��ODWLWXGH�DQG�ORQJLWXGH�DQG�RIWHQ�FUDVK�ORFDOLW\���RQ�WKH�
YHKLFOHV�DQG�SHRSOH�LQYROYHG��RQ�WKH�XVH�RI�UHVWUDLQWV�DQG�KHOPHWV�DQG�RQ�URDG�XVHU�PRYHPHQWV�LQ�WKH�FUDVK��
2QO\�WKH�KRVSLWDO�UHFRUGV�LQFOXGH�LQIRUPDWLRQ�RQ�WKH�LQMXULHV�VXVWDLQHG�E\�FUDVK�LQYROYHG�SHRSOH��RQ�
WKHUDSHXWLF�SURFHGXUHV��DQG�RQ�WKH�W\SHV�RI�KRVSLWDOV�LQ�ZKLFK�FDUH�ZDV�SURYLGHG��L�H��SXEOLF�RU�SULYDWH��
UHJLRQDO�KRVSLWDO� RU�D�KRVSLWDO ZLWK�D�OHYHO���WUDXPD�VHUYLFH���7DNHQ�WRJHWKHU��WKH�VHW�RI�UHFRUGV�IRU�D�SHUVRQ�
WKDW�DUH�DWWULEXWDEOH�WR�D�FUDVK�DOORZV DVVHVVPHQW�RI�WRWDO�OHQJWK�RI�VWD\�DQG�SDWWHUQV�RI�FDUH��7KLV�SURYLGHV�D�
EDVLV�IRU�VWXG\LQJ�FHUWDLQ�WKLQJV WKDW�FDQQRW�EH�DVVHVVHG�LQ�HLWKHU�FUDVK�GDWD�DORQH�RU�KRVSLWDO�GDWD�DORQH��



$�1DWLRQDO�$SSURDFK�WR�0HDVXULQJ�1RQ�IDWDO�&UDVK�2XWFRPHV

$XVWURDGV������_�SDJH���

,W�LV�QRW�HQWLUHO\�VWUDLJKWIRUZDUG�WR�PHDQLQJIXOO\�FRPSDUH�HVWLPDWHV�RI�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�EDVHG�
RQ�OLQNHG�GDWD�DQG�HVWLPDWHV�EDVHG�RQ�QRQ�OLQNHG�KRVSLWDO�VHSDUDWLRQV�GDWD��,W�LV�SRVVLEOH��RI�FRXUVH��WR�
FRPSDUH�DQ�HVWLPDWH�EDVHG�RQ�QRQ�OLQNHG�VHSDUDWLRQ�UHFRUGV�XVLQJ�DQ�H[LVWLQJ�PHWKRG�ZLWK�RQH�IRU�WKH�
VDPH�SHULRG�DQG�VFRSH�RI�LQFOXGHG�UHFRUGV�WKDW�LV�EDVHG�RQ�OLQNHG�GDWD��+RZHYHU��XVH�RI�OLQNHG�GDWD�KDV�
DOORZHG�XVH�RI�GLIIHUHQW�FDVH�LQFOXVLRQ�FULWHULD��H�J��QR�QHHG�WR�UHVWULFW�RQ�GLDJQRVLV���DQG�ILQGLQJV�RI�WKH�
OLQNHG�GDWD�SURMHFW�VXJJHVW�HQKDQFHPHQWV�WR�WKH�ZD\�LQ�ZKLFK�QRQ�OLQNHG�GDWD�PLJKW�EH�DQDO\VHG�LQ�IXWXUH�
�L�H��XVLQJ�SODFH�DV�ZHOO�DV�H[WHUQDO�FDXVH�WR�UHILQH�VHOHFWLRQ�RI�FDVHV�IRU�LQFOXVLRQ��

7DEOH���� SUHVHQWV�KRVSLWDOLVHG�QRQ�IDWDO�URDG�LQMXU\�FDVHV DV�HVWLPDWHG�LQ�WKLV�SURMHFW�IRU�HDFK�RI�WKH�
LQFOXGHG�MXULVGLFWLRQV��/LQNDJH�EDVHG�HVWLPDWH��ZLWK�WKH�HVWLPDWHV�IRU�WKH�VDPH�SHULRG�WKDW�ZHUH�LQFOXGHG�LQ�
WDEOHV�VXSSOLHG�WR�',5'&�E\�WKH�$,+:�EDVHG�RQ�DQDO\VLV�RI�QRQ�OLQNHG�KRVSLWDO�GDWD��1RQ�OLQNHG�HVWLPDWH��
�%,75(��������

7KH�YDOXHV�DUH�UHPDUNDEO\�VLPLODU��FRQVLGHULQJ�WKH�YHU\�GLIIHUHQW�PHWKRGV XQGHUO\LQJ�WKH�WZR�W\SHV��7KH�
OLQNDJH�EDVHG�HVWLPDWHV�IRU�9LFWRULD�DQG�6$�ZRXOG�EH�KLJKHU�WKDQ�VKRZQ��E\�DERXW���� ZHUH�LW�QRW�IRU�D�
OLPLWDWLRQ�RI�WKH�VXSSOLHG�GDWD�IRU�WKHVH�MXULVGLFWLRQV��QRQ�DYDLODELOLW\�RI�GDWD�IURP�SULYDWH�KRVSLWDOV��

1RWH�WKDW�GLIIHUHQFHV�LQ�FRPSRVLWLRQ�RI�FDVHV�HVWLPDWHG�LQ�WKH�WZR�ZD\V�DUH ODUJHU�WKDQ�WKH�QHW�GLIIHUHQFHV LQ�
FDVH�QXPEHUV�

7DEOH ���� 1RQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��16:��9LF��4OG�DQG�6$�������� OLQNDJH�EDVHG HVWLPDWHV
FRPSDUHG�ZLWK�HVWLPDWHV EDVHG�RQ�QRQ�OLQNHG�KRVSLWDO�GDWD��E\�MXULVGLFWLRQ

16: 9LF 4OG 6$ $OO

/LQNDJH�EDVHG�HVWLPDWH ������ ����� ����� ����� ������

1RQ�OLQNHG�HVWLPDWH� ������ ����� ����� ����� ������

'LIIHUHQFH�EHWZHHQ�OLQNHG�
DQG�QRQ�OLQNHG�HVWLPDWHV

��� ±�� ��� ��� ���

3HU�FHQW GLIIHUHQW ���� ±���� ���� ���� ����

� 7KH�HVWLPDWHG�QXPEHU�RI�KRVSLWDO�FDVHV�LQ������E\�MXULVGLFWLRQ�IURP WKH�$XVWUDOLDQ�,QVWLWXWH�RI�+HDOWK�DQG�:HOIDUH�
WUDIILF�KRVSLWDOLVHG�LQMXU\�VHULHV��%,75(��������

��� 'HDWKV WR����GD\V�DQG�WR�RQH�\HDU�DIWHU�D�FUDVK

/LQNHG�GDWD�ZHUH�XVHG�WR�HQXPHUDWH�GHDWKV�DQG�DVVHVV�PRUWDOLW\�LQ�WKH�\HDU�DIWHU�LQYROYHPHQW�LQ�D�FUDVK�
GXULQJ�������7KH�DQDO\VLV�UHSRUWHG�KHUH�LV�EDVHG�RQ�FUDVK�UHFRUGV�DQG�OLQNHG�1',�GDWD��7KH�FRQYHQWLRQDO�
GHILQLWLRQ�RI�D�³URDG�GHDWK´�LV�GHDWKV�XS�WR����GD\V�DIWHU�DQ�HYHQW�WKDW�PHHWV�WKH�GHILQLWLRQ�RI�D�URDG�FUDVK��

,Q�WKLV�DQDO\VLV�ZH�XVHG�DOO�RI�WKH�FUDVK�UHFRUGV�VXSSOLHG�E\�WKH�VDPH�IRXU�VWDWHV�WKDW�DUH�WKH�VXEMHFW�RI�
HDUOLHU�SDUWV�RI�WKH�UHSRUW��16:��9LFWRULD��4XHHQVODQG�DQG�6RXWK�$XVWUDOLD���0RVW RI�URDG�GHDWKV�RFFXU�
LPPHGLDWHO\��RU�VRRQ�DIWHU�D�FUDVK��:LWK�WKDW�LQ�PLQG��ZH�VSOLW�WKH�SHULRG�WR����GD\V�LQWR�WZR�SDUWV��WKH�GD\�RI�
WKH�FUDVK��DQG�GD\V���WR����DIWHU�WKH�FUDVK��

/LQNDJH�ZLWK�WKH�1',�LGHQWLILHG�������GHDWKV�DPRQJ�WKH SHRSOH�LQYROYHG�LQ�D�UHSRUWHG�FUDVK�LQ�WKH�IRXU�VWDWHV�
LQ������LQ�WKH�SHULRG�WR�RQH�\HDU�DIWHU�WKH�FUDVK� 7KLV�DVVHVVPHQW�ZDV�UHVWULFWHG WR�WKH�������� SHRSOH�IRU�
ZKRP�WKH�FUDVK�UHFRUG�LQFOXGHG�LQIRUPDWLRQ�RQ�DJH�DQG�VH[� &DXVH�RI�GHDWK�GDWD�ZDV�DYDLODEOH�IURP�WKH�
1',�IRU ����� RI�WKH�������GHDWKV� $EVHQFH�RI�D�FDXVH�FRGH�LV�H[SODLQHG�E\�WKH�GDWH�RI�GHDWK�UHJLVWUDWLRQ�IRU�
��RI�WKH�UHPDLQLQJ����GHDWKV��ZKHQ�OLQNDJH�ZLWK�WKH�1',�ZDV�GRQH�IRU�WKLV�SURMHFW��FDXVH�RI�GHDWK�GDWD�KDG�
QRW�\HW�EHHQ�DGGHG�WR�WKH�1',�IRU�GHDWKV�UHJLVWHUHG�DIWHU�WKH�HQG�RI�������WKRXJK�IDFW�RI�GHDWK�GDWD�ZHUH�
DYDLODEOH�WR�������7KH�UHDVRQ�IRU�WKH�ODFN�RI�WKH�FDXVH�FRGH�LV�QRW�NQRZQ�IRU�WKH�RWKHU��� FDVHV��:H�QRWH�
WKDW�DOO����RI�WKHVH�GHDWKV�ZHUH�UHJLVWHUHG�LQ�9LFWRULD��VXJJHVWLQJ�D�V\VWHPDWLF�UHDVRQ��

:KHUH�FDXVH�RI�GHDWK�LQIRUPDWLRQ�ZDV�DYDLODEOH��ZH�LGHQWLILHG�FDVHV LQ�ZKLFK�WKH�XQGHUO\LQJ�FDXVH�RI�GHDWK�
ZDV�UHSUHVHQWHG�E\ DQ�,&'����FRGH�IRU�D�ODQG�WUDQVSRUW�HYHQW�LQ�WUDIILF��$OO�RWKHU�FDXVHV��DQG�WKH �������
GHDWKV�ZLWKRXW�D�FDXVH�FRGH��ZHUH�LQFOXGHG�LQ�D�VHFRQG�JURXS���1RWH�WKDW�WKH�SODFH�RI�RFFXUUHQFH�ILHOG�XVHG�
ZKHQ�ZRUNLQJ�ZLWK�KRVSLWDO�GDWD�GRHV�QRW�KDYH�DQ�HTXLYDOHQW�LQ�WKH�1',�GDWD��
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7KH�GHDWKV�ZHUH�VWUDWLILHG�DFFRUGLQJ�WR�KRZ�WKH�FDVHV�ZHUH�GHVFULEHG�LQ�WKH�FUDVK�GDWD��7KH�QDPLQJ�RI�
FDWHJRULHV�GLIIHUV�VRPHZKDW�EHWZHHQ�MXULVGLFWLRQV��:H�DGRSWHG�WKH�QDPHV�XVHG�LQ�16:��$OO�IRXU�FUDVK�GDWD�
ILOHV�KDYH�D�FDWHJRU\�IRU�NLOOHG��DQG WKUHH �LQ�9LFWRULD DQG�6RXWK�$XVWUDOLD��RU IRXU�RWKHU�RUGHUHG�FDWHJRULHV IRU�
FDVHV�DVVHVVHG�DV�OHVV�VHULRXV��WKH�ORZHVW�EHLQJ�IRU�XVH�ZKHQ�QR�LQMXU\�ZDV�WKRXJKW�WR�KDYH�EHHQ�VXVWDLQHG
�H[FHSW LQ�WKH�6RXWK�$XVWUDOLDQ FUDVK�GDWD�V\VWHP��ZKLFK�RQO\�UHFRUGV�LQMXUHG�FUDVK�LQYROYHG�SHRSOH��

7DEOH���� VKRZV�WKH�������GHDWKV�DFFRUGLQJ�WR�WKHVH�FKDUDFWHULVWLFV��$OPRVW�WZR�WKLUGV �����������������RI�
DOO�GHDWKV LQ�WKH�FRKRUW RFFXUUHG�LQ�WKH�ILUVW�PRQWK��LQFOXGLQJ�����RQ�WKH�GD\�RI�WKH�FUDVK��7KHVH�����GHDWKV�
LQFOXGH�DOO�����RI�WKH�GHDWKV�RI�SHRSOH�ZKR�ZHUH�UHFRUGHG�DV�µNLOOHG¶�LQ�WKH�FUDVK�GDWD��$QRWKHU����GHDWKV�
RFFXUUHG�RQ�WKH�GD\�RI�WKH�FUDVK��DQG����PRUH�GXULQJ�WKH�UHPDLQGHU�RI�WKH PRQWK�IROORZLQJ�FUDVK�
LQYROYHPHQW��&RPPRQ�FDXVHV�RI�GHDWK�LQ�WKLV�VHW�ZHUH�FDUGLRYDVFXODU�GLVHDVHV�����FDVHV��DQG�LQWHQWLRQDO�
VHOI�KDUP�����FDVHV����

$OO ����GHDWKV�FDWHJRULVHG�DV µNLOOHG¶�LQ�WKH�FUDVK�GDWD RFFXUUHG�ZLWKLQ����GD\V�RI�WKH�FUDVK�DFFRUGLQJ�WR�WKH�
1',��LQ�NHHSLQJ�ZLWK�WKH�XVXDO�GHILQLWLRQ�RI�URDG�GHDWK�

2I�WKH�����GHDWKV�FDWHJRULVHG�DV�µNLOOHG¶�LQ�WKH�FUDVK�GDWD������������KDG�DQ�XQGHUO\LQJ�FDXVH�FRGH�
LQGLFDWLQJ�DQ�XQLQWHQWLRQDO�HYHQW�LQ�URDG�WUDIILF �µURDG�WUDIILF�DFFLGHQW¶��

7DEOH ���� 'HDWKV�LQ�WKH�\HDU�DIWHU�UHFRUGHG�FUDVK�LQYROYHPHQW�E\�SHULRG��ZKHWKHU�
WUDIILF�GHDWK
�DQG�VHYHULW\�
FDWHJRU\�DFFRUGLQJ�WR�FUDVK�GDWD

'HDWK�GDWH�LQ�UHODWLRQ�WR�GDWH�RI�FUDVK

&UDVK�GD\ �±���GD\V ��±����GD\V �±����GD\V

8&R'�
,Q�WUDIILF


1RW�,QMXUHG � � � �

0LQRU�2WKHU�,QMXUHG � � � �

0RGHUDWHO\�,QMXUHG � � � �

6HULRXVO\�,QMXUHG � � �� ��

.LOOHG ��� ��� � ���

7RWDO ��� ��� �� ���

2WKHU�RU�XQVSHFLILHG�8&R'

1RW�,QMXUHG � �� ��� ���

0LQRU�2WKHU�,QMXUHG � � �� ��

0RGHUDWHO\�,QMXUHG �� �� �� ���

6HULRXVO\�,QMXUHG � �� ��� ���

.LOOHG �� �� � ��

7RWDO �� �� ��� ���

$OO�FDXVHV�RI�GHDWK

1RW�,QMXUHG � �� ��� ���

0LQRU�2WKHU�,QMXUHG � � �� ��

0RGHUDWHO\�,QMXUHG �� �� �� ���

6HULRXVO\�,QMXUHG � �� ��� ���

.LOOHG ��� ��� � ���

7RWDO ��� ��� ��� �����

5RDG�GHDWKV�DV�D�SURSRUWLRQ�RI�DOO�GHDWKV�LQ�WKH�FRKRUW

5RDG�GHDWKV��FRQYHQWLRQDO�GHILQLWLRQ� ��� ��� �� ���

�7UDIILF��GHDWKV�DFFRUGLQJ�WR�1', ��� ��� �� ���
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:KLOH�PRVW�µNLOOHG¶�FDVHV�KDYH�DQ�XQGHUO\LQJ�FDXVH�RI�GHDWK�FRGH�IURP�WKH�1',�WKDW�UHIHUV�WR�DQ�XQLQWHQWLRQDO�
HYHQW�LQ�URDG�WUDIILF���������µNLOOHG¶�FDVHV�ZKHUH�GHDWK�RFFXUUHG�RQ�WKH�GD\�RI�WKH�FUDVK�DQG��������ZKHUH�
GHDWK�RFFXUUHG�GXULQJ�WKH�UHPDLQGHU�RI�WKH�ILUVW����GD\V�DIWHU�WKH�FUDVK�GLG�QRW�KDYH�DQ�XQGHUO\LQJ�FDXVH�RI�
GHDWK�FRGH�LQ�WKLV�UDQJH��1LQH�RI�WKH����KDG�D�PLVVLQJ�YDOXH�IRU�WKH�XQGHUO\LQJ�FDXVH�RI�GHDWK��2I�WKH�RWKHU�
����WKH�PDLQ�W\SHV�RI�XQGHUO\LQJ�FDXVHV�RI�GHDWK�ZHUH��XQLQWHQWLRQDO�WUDQVSRUW�HYHQWV��RWKHU�WKDQ�LQ�WUDIILF�
����GHDWKV���RWKHU�XQLQWHQWLRQDO�H[WHUQDO�FDXVHV�����XQGHWHUPLQHG�LQWHQW�������LQWHQWLRQDO�VHOI�KDUP�����DQG�
GLVHDVHV������0RVW�RI�WKH�XQGHWHUPLQHG�LQWHQW�DQG�LQWHQWLRQDO�VHOI�KDUP�FDVHV�KDYH�FRGHV�PHDQLQJ�FUDVKLQJ�
RI�D�PRWRU�YHKLFOH�RU�EHLQJ LQ�IURQW�RI�D�PRYLQJ�REMHFW�

$FFRUGLQJ�WR�WKH�FUDVK�UHFRUGV��LQ����RI�WKHVH����FDVHV WKH�SHUVRQ�ZDV�LQMXUHG�DV�D�PRWRU�YHKLFOH�RFFXSDQW�
DQG�DV�D�SHGHVWULDQ�LQ����FDVHV��,Q����RI�WKH����FDVHV��GHDWK�RFFXUUHG�LQ�KRVSLWDO��LQFOXGLQJ����FDVHV�FRGHG�
DV�EHLQJ�GXH�WR�D�ODQG�WUDQVSRUW�FUDVK�

,Q�DGGLWLRQ�WR�WKH�GHDWKV MXVW�GHVFULEHG��DQRWKHU����GHDWKV�LQ�WKH�ILUVW�\HDU�DIWHU�D�UHSRUWHG�FUDVK�KDYH�DQ�
XQGHUO\LQJ�FDXVH�FRGH�IRU URDG�WUDIILF�DFFLGHQW��LQFOXGLQJ���GHDWKV�WKDW�RFFXUUHG�LQ�WKH�ILUVW�PRQWK�DIWHU�WKH�
FUDVK� 7KHVH�ZHUH�QRW�UHFRUGHG�DV�µNLOOHG¶�LQ�WKH�FUDVK�GDWD�

:KHUHDV�����RI�GHDWKV�LQ�WKH�ILUVW�PRQWK�ZHUH�µWUDIILF¶�FDVHV��WKDW�ZDV�VR�IRU�OHVV�WKDQ���������RI�WKH�����
GHDWKV�DPRQJ�WKH�FUDVK�LQYROYHG�SHRSOH�GXULQJ WKH�UHVW�RI�WKH�ILUVW�\HDU DIWHU�WKH�FUDVK��$QRWKHU���������
FDVHV��RI�WKH�GHDWKV�LQ�WKH�SHULRG�IURP����WR�����GD\V�DIWHU�WKH�FUDVK�ZHUH�FRGHG�WR�RWKHU�H[WHUQDO�FDXVHV��
QHDUO\�KDOI�RI�ZKLFK�����RI�WKH��� GHDWKV��ZHUH�FRGHV�IRU�LQWHQWLRQDO�VHOI�KDUP��7KH�RWKHU�FRPPRQ�XQGHUO\LQJ�
FDXVHV�RI�GHDWK�LQ�WKLV�SHULRG�ZHUH�QHRSODVPV�������DQG�FDUGLRYDVFXODU�GLVHDVHV�������

:H�FRPSDUHG�WKH�GHDWKV�LQ�WKH�FRKRUW�LQ�WKH�\HDU�DIWHU�FUDVK��REVHUYHG�GHDWKV��ZLWK�WKH�QXPEHU�RI�GHDWKV�
H[SHFWHG�LQ�WKH�FRKRUW��JLYHQ�LWV�SURILOH�E\�DJH�DQG�VH[��7DEOH�������7KH�H[SHFWHG�QXPEHUV�RI�GHDWKV�DUH�
EDVHG�RQ�WKH�$%6�FURVV�VHFWLRQDO�OLIH�WDEOH�IRU�����±����ZKLFK�LQFOXGHV��IRU�PDOHV�DQG�IHPDOHV�DW�HYHU\�
VLQJOH�\HDU�RI�DJH�IURP���WR������WKH�SURSRUWLRQ�H[SHFWHG�WR�OLYH�IRU�D�\HDU��L�H��WKH�T[�YDOXH���:H PXOWLSOLHG�
WKH�QXPEHU�RI�FUDVK�LQYROYHG�SHRSOH�RI�HDFK�FRPELQDWLRQ�RI�VH[�DQG�VLQJOH�\HDU�RI�DJH�E\���PLQXV�WKH�T[�
YDOXH�IRU�WKDW�VHJPHQW�RI�WKH�SRSXODWLRQ WR�REWDLQ�DQ�HVWLPDWH�RI�H[SHFWHG�GHDWKV� 7KH�REVHUYHG�DQG�
H[SHFWHG�GHDWKV�ZHUH�WDEXODWHG�E\�VH[�DQG�E\�WKH�VHYHULW\�FDWHJRU\ RI�HDFK�FDVH�LQ�WKH�FUDVK�GDWD�

7ZR�FRPSDULVRQV�ZHUH�PDGH�EHWZHHQ�REVHUYHG�DQG�H[SHFWHG�GHDWKV��REVHUYHG�GLYLGHG�E\�H[SHFWHG
�PRUWDOLW\�UDWLR���DQG�REVHUYHG�PLQXV�H[SHFWHG �PRUWDOLW\�GLIIHUHQFH���,I�WKH�REVHUYHG�QXPEHU�RI�GHDWKV LQ�D�
JURXS�LV�WKH�VDPH�DV�WKH�H[SHFWHG�QXPEHU��WKHQ�REVHUYHG�GLYLGHG�E\�H[SHFWHG�HTXDOV����DQG�REVHUYHG�PLQXV�
H[SHFWHG�HTXDOV�]HUR��,I�WKH�REVHUYHG�QXPEHU�RI�GHDWKV�LQ�D�JURXS�LV�PRUH�WKDQ�WKH�H[SHFWHG�QXPEHU��WKHQ�
REVHUYHG�GLYLGHG�E\�H[SHFWHG�HTXDOV�PRUH WKDQ����DQG�REVHUYHG�PLQXV�H[SHFWHG�HTXDOV�PRUH�WKDQ�]HUR�

2YHUDOO��L�H��IRU�DOO�FUDVK�LQYROYHG�SHRSOH��WKH�PRUWDOLW\�UDWLR LV�ZHOO�RYHU�RQH DQG�WKH�PRUWDOLW\�GLIIHUHQFH LV�
SRVLWLYH��7KDW�LV�QRW�VXUSULVLQJ�EHFDXVH�RI�WKH�SUHVHQFH�RI�WKH�µNLOOHG¶�JURXS��DOO�����RI�ZKRP�GLHG��ZKLOH�WKH�
H[SHFWHG�QXPEHU�RI�GHDWKV�LQ�WKLV�JURXS�LQ�WKH�\HDU�DIWHU�FUDVK�ZDV�DERXW�����0RUH�LQWHUHVWLQJ�IRU�SUHVHQW�
SXUSRVHV�LV�WKH�PRUWDOLW\�H[SHULHQFH�RI�WKH�RWKHU�JURXSV��7KH�PRUWDOLW\�UDWLR�IRU�WKH�ODUJH�µQRW�LQMXUHG¶ JURXS�LV�
���� VXEVWDQWLDOO\�ORZHU�WKDQ�H[SHFWHG��7KH�PRUWDOLW\�UDWLR�ZDV�VXFFHVVLYHO\�KLJKHU�IRU�HDFK�RI�WKH�RWKHU�
JURXSV��µPLQRU�RWKHU¶ �������µPRGHUDWH¶ ������DQG�µVHULRXV¶ �������7KH�PRUWDOLW\�GLIIHUHQFH�ZDV�ZHOO�EHORZ�]HUR�
IRU�WKH�µQRW�LQMXUHG¶ JURXS��FORVH�WR�]HUR�IRU�WKH�µPLQRU�RWKHU¶ JURXS�DQG�DERYH�]HUR�IRU�WKH�µPRGHUDWHO\�LQMXUHG¶
DQG�µVHULRXVO\�LQMXUHG¶ JURXSV��

:K\�VKRXOG�PRUWDOLW\�EH�ORZHU�WKDQ�H[SHFWHG�IRU�WKH�µQRW�LQMXUHG¶ JURXS"�$�SRVVLEOH�H[SODQDWLRQ�LV�WKDW�
SHRSOH�ZKR�DUH�DW�ULVN�RI FUDVK�LQYROYHPHQW�WHQG�WR�EH�KHDOWKLHU�WKDQ�WKH�µDYHUDJH¶�RI�WKH�SRSXODWLRQ RQ�
ZKLFK�WKH�OLIH�WDEOH�XQGHUO\LQJ�WKH�H[SHFWHG�YDOXHV�LV EDVHG �L�H��7KH�OLIH�WDEOH�WDNHV�DFFRXQW�RI�WKH�ZKROH�
SRSXODWLRQ��LQFOXGLQJ�SHRSOH�ZKR�DUH�GLVDEOHG�RU�LOO� 3HUKDSV�WKH SDUW�RI�WKH�SRSXODWLRQ�ZLWK�KLJK�PRUWDOLW\�ULVN�
KDV�ORZHU�WKDQ�DYHUDJH�H[SRVXUH�WR�FUDVK�ULVN���

,I�WKDW�LV�VR��WKHQ�ZK\�GR�ZH�QRW�VHH�D�VLPLODUO\�ORZ�PRUWDOLW\�UDWLR�IRU�WKH�RWKHU�QRQ�IDWDOO\�LQMXUHG�FUDVK�
LQYROYHG�JURXSV �L�H��WKRVH�UDWHG�DV�LQMXUHG�WR�VRPH�GHJUHH�" %URDGO\��WZR�W\SHV�RI�H[SODQDWLRQV�FDQ�EH�
RIIHUHG��2QH�SRVVLEOH�H[SODQDWLRQ�LV�WKDW�SHRSOH�ZKR�DUH�LQMXUHG�LQ�D�FUDVK��EXW�QRW�FDWHJRULVHG DV�µNLOOHG¶�LQ�
WKH�FUDVK�GDWD��KDYH�DQ�HOHYDWHG�ULVN�RI�PRUWDOLW\�LQ�WKH�IROORZLQJ�\HDU�EHFDXVH�RI�WKH�FUDVK��
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7KH�RWKHU�SRVVLEOH�H[SODQDWLRQ�LV�WKDW�FUDVK�LQYROYHG�SHRSOH�LQFOXGH�VRPH�ZKR�DOUHDG\�KDG�DQ�HOHYDWHG�
PRUWDOLW\�ULVN EHIRUH WKHLU FUDVK�LQYROYHPHQW�DQG�WKDW�WKH\�WHQGHG WR�EH�³UDWHG�KLJK´�DFFRUGLQJ�WR�WKH�FUDVK�
UHFRUG VHYHULW\�FODVVLILFDWLRQ��)RU�H[DPSOH��RWKHU�WKLQJV�EHLQJ�HTXDO��DQ�ROGHU�SHUVRQ�KDV�D�KLJKHU�ULVN�RI�
G\LQJ�LQ�WKH�IROORZLQJ�\HDU�WKDQ�D�\RXQJ�SHUVRQ��*LYHQ�VLPLODU�HYLGHQFH�RI�KDUP�DIWHU�D�FUDVK��SHUKDSV�ROGHU�
SHRSOH�WHQGHG WR�EH�JLYHQ�D�PRUH�VHULRXV�FUDVK�GDWD�UDWLQJ�WKDQ�\RXQJHU�SHRSOH�

7KLV�EULHI�DSSUDLVDO�RI�PRUWDOLW\�GDWD�LV�LQWHQGHG�WR�LQGLFDWH�WKH�SRWHQWLDO�RI�WKH�OLQNHG�GDWD�WR�H[DPLQH�WKLV�
WRSLF��)XUWKHU�DQDO\VLV�LV�HQYLVDJHG��

7DEOH ���� 'HDWKV�LQ�WKH�\HDU�DIWHU�UHFRUGHG�FUDVK�LQYROYHPHQW�E\�VHYHULW\�FDWHJRU\�DFFRUGLQJ�WR�FUDVK�GDWD�
DQG�VH[��REVHUYHG�DQG�H[SHFWHG�DFFRUGLQJ�WR�OLIHWDEOH

0DOHV )HPDOHV 3HUVRQV

2EVHUYHG�GHDWKV�

1RW�,QMXUHG ��� �� ���

0LQRU�2WKHU�,QMXUHG �� �� ��

0RGHUDWHO\�,QMXUHG �� �� ���

6HULRXVO\�,QMXUHG ��� �� ���

.LOOHG ��� ��� ���

7RWDO ����� ��� �����

([SHFWHG�GHDWKV��$XVWUDOLDQ�OLIHWDEOH�����±�����

1RW�,QMXUHG ����� ���� �����

0LQRU�2WKHU�,QMXUHG ���� ���� ����

0RGHUDWHO\�,QMXUHG ���� ���� ����

6HULRXVO\�,QMXUHG ���� ���� �����

.LOOHG ��� ��� ����

7RWDO ����� ����� �����

2EVHUYHG�GLYLGHG�E\�([SHFWHG

1RW�,QMXUHG ��� ��� ���

0LQRU�2WKHU�,QMXUHG ��� ��� ���

0RGHUDWHO\�,QMXUHG ��� ��� ���

6HULRXVO\�,QMXUHG ��� ��� ���

.LOOHG ���� ���� ����

2YHUDOO ��� ��� ���

2EVHUYHG�PLQXV�([SHFWHG

1RW�,QMXUHG ±���� ±���� ±����

0LQRU�2WKHU�,QMXUHG ��� ±��� ±���

0RGHUDWHO\�,QMXUHG ���� ±��� ����

6HULRXVO\�,QMXUHG ���� ���� ����

.LOOHG ����� ����� �����

2YHUDOO ����� ����� �����



$�1DWLRQDO�$SSURDFK�WR�0HDVXULQJ�1RQ�IDWDO�&UDVK�2XWFRPHV

$XVWURDGV������_�SDJH���

�� 6XPPDU\��&RQFOXVLRQV�DQG�,PSOLFDWLRQV

7KH�SXUSRVH�RI�WKLV�$XVWURDGV�SLORW�SURMHFW ZDV�WR�SURYLGH�SURRI�RI�FRQFHSW�IRU�D�QDWLRQDO�DSSURDFK�WR�WKH�
GHVLJQ��GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�D�SURFHVV�WR�VXSSO\�URXWLQH�QDWLRQDO�GDWD�RQ�QRQ�IDWDO�
KRVSLWDOLVHG�URDG�LQMXULHV�LQ�$XVWUDOLD�

&KDSWHU���VXPPDULVHV�ZKDW�ZDV�GRQH�DQG�ZKDW�ZDV�IRXQG�FRQFHUQLQJ�HDFK�RI�WKH IRXU�PDLQ�REMHFWLYHV�RI�
WKH�6WDJH���SURMHFW��FRQFOXGLQJ�ZLWK�UHFRPPHQGDWLRQV�FRQFHUQLQJ�6WDJH����,W�DOVR�LQFOXGHV D�VKRUW�VHFWLRQ
RQ�RWKHU�LPSOLFDWLRQV�RI�6WDJH����7KH�VHFWLRQ�LV�VWUXFWXUHG�DFFRUGLQJ�WR�WKH�6WDJH���SURMHFW�REMHFWLYHV�WR�

�� /HDUQ�ZKHWKHU�UHOHYDQW�HWKLFV�FRPPLWWHHV�DQG�GDWD�FXVWRGLDQV�DOORZ�WKH�UHTXLUHG�XVH�RI�GDWD�

�� 'HYHORS�WKH�PHWKRG�DQG�WHVW�LWV�WHFKQLFDO�IHDVLELOLW\�E\�DSSO\LQJ�LW�WR�RQH�\HDU�RI�GDWD���������

�� $VVHVV�WKH�XWLOLW\�RI�WKH�OLQNHG�GDWD��

�� &RPPXQLFDWH�WKH�UHVXOWV�DQG�UHFRPPHQG�QH[W�VWHSV�

��� 2%-(&7,9(����/HDUQ�ZKHWKHU�UHOHYDQW�HWKLFV�FRPPLWWHHV�DQG�GDWD�
FXVWRGLDQV�DOORZ�WKH�UHTXLUHG�XVH�RI�GDWD

7KH�ILUVW�REMHFWLYH�ZDV�WR�OHDUQ�ZKHWKHU�HWKLFV�FRPPLWWHHV�DQG�GDWD�FXVWRGLDQV�ZRXOG�DOORZ�WKH GDWD�DFFHVV�
DQG�WKH�IRUPV�RI�XVH�RI�WKH�GDWD� WKDW�DUH�QHFHVVDU\�IRU�DQ�LQIRUPDWLRQ�V\VWHP�RQ�QRQ�IDWDO�KRVSLWDOLVHG�URDG�
LQMXULHV�LQ�$XVWUDOLD��

7KH�SURMHFW�EULHI�UHTXLUHG�DVVHVVPHQW�RI�WZR�YDULDQWV�RI�D�VWXG\�GHVLJQ�

'HVLJQ���ZRXOG�SURGXFH�OLQNHG�ILOHV�ZLWK�QR�LGHQWLI\LQJ�GDWD��ZKLFK�ZHUH�WR�EH�KHOG�LQ�D�VHFXUH�UHSRVLWRU\��
DFFHVVLEOH�RQO\�WR�DXWKRULVHG�LQYHVWLJDWRUV��

'HVLJQ���ZRXOG�DOORZ�OLQNHG�ILOHV�ZLWK�LGHQWLI\LQJ�LQIRUPDWLRQ�WR�EH�XVHG�E\�DXWKRULVHG�LQYHVWLJDWRUV�DQG�
URDG�VDIHW\�DJHQFLHV��

)HHGEDFN�IURP�KHDOWK�DQG�FUDVK�GDWD�FXVWRGLDQV�DQG�HWKLFV�FRPPLWWHHV�LQGLFDWHG�WKDW�WKDW�'HVLJQ���ZDV�QRW�
DFFHSWDEOH�DV�LW�GLG�QRW�FRPSO\�ZLWK�WKH�VHSDUDWLRQ�SULQFLSOH�XQGHUSLQQLQJ�WKH�KHDOWK�GDWD�OLQNDJH�IUDPHZRUN�
LQ�$XVWUDOLD DQG�IRU�UHODWHG�UHDVRQV� $ ULVN�ZDV�LGHQWLILHG�WKDW D�IRUPDO�UHTXHVW�IRU�DSSURYDO�RI�ERWK�GHVLJQV�
PLJKW�UHVXOW�LQ UHMHFWLRQ�RI�ERWK� 7KH�SURMHFW�PDQDJHU�FRQFOXGHG�WKDW�LW�ZDV�QRW�IHDVLEOH�WR�SURFHHG�ZLWK�
'HVLJQ���DQG�DGYLVHG�$XVWURDGV�DQG�FUDVK�GDWD FXVWRGLDQV�LQ�6HSWHPEHU����� WKDW�WKH�SURMHFW�ZRXOG�
SURFHHG�RQO\�ZLWK�WKH�UHTXHVWV�QHFHVVDU\�IRU�'HVLJQ��� 7KH�SURMHFW� DV�FRQGXFWHG� DGKHUHV�WR�'HVLJQ����

5HOHYDQW�HWKLFV�FRPPLWWHHV�DQG�GDWD�FXVWRGLDQV�KDYH�DOORZHG WKH�XVH�RI�WKH�GDWD UHTXLUHG�IRU 'HVLJQ����ZLWK
FHUWDLQ�H[FHSWLRQV��(WKLFDO�DSSURYDOV�ZHUH�JUDQWHG�IRU�WKH 'HVLJQ���VWXG\ PHWKRG�E\�DOO�FRPPLWWHHV�WR�ZKLFK�
LW�ZDV�VXEPLWWHG��&XVWRGLDQ�DSSURYDOV�ZHUH�JUDQWHG�IRU�XVH�RI�FUDVK�GDWD�IURP���RI���MXULVGLFWLRQV�DQG�IRU�
KRVSLWDO�GDWD�IURP���RI�WKH���MXULVGLFWLRQV�WR�ZKLFK�D�GHILQLWLYH�UHTXHVW�FRXOG�EH�VXEPLWWHG��7KH�PDLQ�
H[FHSWLRQ�LV�:HVWHUQ�$XVWUDOLD��ZKHUH�SUHSDUDWLRQ�RI�UHJXODWLRQV�DQG�SURFHGXUHV�WR�JLYH�HIIHFW�WR�WKH�+HDOWK�
6HUYLFHV�$FW������ZHUH�VWLOO�LQ�SURJUHVV�
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7KH�QHFHVVLW\�WR�SURFHHG�WR�GDWD�SUHSDUDWLRQ��DQDO\VLV�DQG�UHSRUWLQJ�UHTXLUHG�D�FXW�RII�GDWH�RI�'HFHPEHU�
���� IRU�LQFOXVLRQ�RI�LGHQWLI\LQJ�GDWD IRU�OLQNDJH�DQG�)HEUXDU\������IRU�LQFOXVLRQ�RI�FRQWHQW�GDWD�IRU�DQDO\VLV�
/LPLWHG�XVH�FRXOG�EH�PDGH�RI�GDWD�IRU�MXULVGLFWLRQV�LQ�ZKLFK�RQO\�RQH�PDLQ�W\SH�RI�GDWD�ZDV�VXSSOLHG��DQG�RI�
GDWD�WKDW�DUULYHG�WRR�ODWH�WR�EH�LQFOXGHG�LQ�WKH�GDWD�OLQNDJH�SURFHVV��%\�WKH�FXW�RII�GDWH�IRU�OLQNDJH��QHFHVVDU\�
UHFRUGV�IURP�ERWK�FUDVK�GDWD�DQG�KRVSLWDO�GDWD�VRXUFHV�ZHUH�DYDLODEOH�IRU�ILYH�MXULVGLFWLRQV��16:��9LFWRULD��
4XHHQVODQG��6RXWK�$XVWUDOLD�DQG�WKH�$XVWUDOLDQ�&DSLWDO�7HUULWRU\ �$&7���7KH�FRQWHQW�GDWD�UHTXLUHG�IRU�
DQDO\VLV�ZHUH�DYDLODEOH�E\�WKH�VHFRQG�FXW�RII�GDWH�IRU�WKH�ILUVW�IRXU�RI�WKHVH�MXULVGLFWLRQV��+RVSLWDO�GDWD�IRU�WKH�
$&7�GLG�QRW�EHFRPH�DYDLODEOH�XQWLO�ODWHU��+HQFH��WKH�DQDO\VLV�UHSRUWHG�LQ�WKLV�GRFXPHQW LV�IRU�16:��9LFWRULD��
4XHHQVODQG��DQG�6RXWK�$XVWUDOLD� 7RJHWKHU��WKHVH�VWDWHV�DFFRXQW�IRU�DERXW�����RI�WKH�$XVWUDOLDQ�SRSXODWLRQ��

,Q�DGGLWLRQ��ZH�ZHUH VXSSOLHG�ZLWK�FUDVK�GDWD�IURP�7DVPDQLD��WKH�$&7�DQG�WKH�1RUWKHUQ�7HUULWRU\�DQG�
KRVSLWDO�GDWD�IURP�WKH�1RUWKHUQ�7HUULWRU\��DQG�DOO�DSSURYDOV�KDYH�EHHQ�JUDQWHG�IRU�VXSSO\�RI�KRVSLWDO�FRQWHQW�
GDWD�IURP WKH�$&7��:KLOH�WKHVH�GDWD�ZHUH�QRW�LQFOXGHG�LQ�WKH�6WDJH���DQDO\VLV��WKH�IDFW WKDW�DSSURYDOV�ZHUH�
JUDQWHG�DQG�GDWD�VXSSOLHG�IRU�6WDJH���SURYLGHV�D�VWURQJ�EDVLV�WR�H[SHFW�WKDW�WKH�VDPH�ZLOO�EH�VR�IRU�ODWHU�
VWDJHV��

,Q�JHQHUDO��ZH�IRXQG�WKDW�DUUDQJHPHQWV�WR�XVH�KRVSLWDO�GDWD�IRU�WKH�SURMHFW�ZHUH�FRQFOXGHG�EHVW�LQ�WKH�ODUJHU�
MXULVGLFWLRQV�DQG�ZKHUH�SURFHVVHV�WR�HQDEOH�OLQNDJH�SURMHFWV�WKDW�LQYROYH�FURVV�ERUGHU�SURYLVLRQ�RI�LGHQWLI\LQJ�
GDWD�ZHUH�DOUHDG\�LQ�SODFH��$�SDUWLDO�H[FHSWLRQ�LV�WKH�$&7��IRU�ZKLFK�KHDOWK�GDWD�OLQNDJH�DUUDQJHPHQWV�DUH�
SURYLGHG�WKURXJK�WKH�16:�&+H5H/�V\VWHP��

7KH�SUREOHPV�HQFRXQWHUHG�LQ�VPDOOHU�MXULVGLFWLRQV�ZHUH�YDULRXVO\�WKH�ODFN�RI�D�ZHOO�GHYHORSHG DGPLQLVWUDWLYH�
SURFHVV WR�DFFRPPRGDWH�FURVV�ERUGHU�UHFRUG�OLQNDJH �7DVPDQLDQ�KRVSLWDO�GDWD���SURFHGXUHV�WKDW�ZHUH�
VRPHZKDW�XQFOHDU�DQG�PD\�KDYH�FKDQJHG�GXULQJ�WKH�FRXUVH�RI�WKH�SURMHFW��$&7�KRVSLWDO�GDWD���DQG�D�
EDFNORJ�RI�UHTXHVWV�FRQIURQWLQJ�D�YHU\�VPDOO�SURFHVVLQJ�WHDP��17�KRVSLWDO�GDWD���

:HVWHUQ�$XVWUDOLD�SURYHG�WR�EH�D�VSHFLDO�FDVH��:$�KDV�D�ZHOO�HVWDEOLVKHG�KHDOWK�VHFWRU�GDWD�OLQNDJH�V\VWHP��
+RZHYHU��OHJLVODWLYH�FRQVWUDLQWV�KDYH�SUHYHQWHG�SURYLVLRQ�RI�LGHQWLI\LQJ�GDWD�RXW�RI�WKH�VWDWH�IRU�UHVHDUFK��
LQFOXGLQJ�OLQNDJH�SURMHFWV��'XULQJ�WKH�FRXUVH�RI�WKH�SLORW�SURMHFW��QHZ�OHJLVODWLRQ�ZDV�SXW�LQWR�SODFH�ZKLFK��
DPRQJVW�RWKHU�WKLQJV��DOORZV VXFK�LQIRUPDWLRQ�WR�EH�GLVFORVHG�XQGHU�FHUWDLQ�FRQGLWLRQV��+HDOWK�6HUYLFHV�$FW��
�������*LYLQJ�HIIHFW�WR�WKDW�OHJLVODWLRQ�KDV�UHTXLUHG�WKDW�5HJXODWLRQV�DQG�DGPLQLVWUDWLYH�SURFHVVHV�DUH�SXW�LQ�
SODFH��7KDW�ZRUN�ZDV�LQFRPSOHWH�ODWH�LQ�WKH�FRXUVH�RI�WKH�6WDJH�� SURMHFW� $V�DW�$XJXVW�������D�SURFHVV�ZDV�
LQ�SODFH�WKDW�DSSOLHV�WR�GDWD�FROOHFWHG�IURP���-XO\������RQZDUGV DQG�DQ�DPHQGPHQW�WR�WKH�+HDOWK�6HUYLFHV�
$FW��������ZDV�EHLQJ�GUDIWHG�ZKLFK�ZRXOG�SHUPLW�GLVFORVXUH�RI�LQIRUPDWLRQ�FROOHFWHG�EHIRUH WKDW�

,Q�WKH�FDVH RI�FUDVK�GDWD��DSSURYDO�DQG�VXSSO\�RI�GDWD�ZDV�UHODWLYHO\�TXLFN��VHYHUDO�PRQWKV��H[FHSW�ZKHUH�
ZLWKLQ�MXULVGLFWLRQ�FRQVXOWDWLRQ�ZDV�UHTXLUHG�EHWZHHQ�DJHQFLHV��PDLQO\�EHWZHHQ�URDG�VDIHW\�ERG\�DQG�SROLFH��
FRQFHUQLQJ�DXWKRULW\�DQG�DSSURYDO�WR�SURYLGH�WKH�FUDVK�GDWD�IRU�WKH�SURMHFW��

��� 2%-(&7,9(����'HYHORS�WKH�PHWKRG�DQG�WHVW�LWV�WHFKQLFDO�IHDVLELOLW\�
E\�DSSO\LQJ�LW�WR�RQH�\HDU�RI�GDWD

2EMHFWLYH���ZDV�WR�GHYHORS�D PHWKRG�FDSDEOH�RI�VDWLVI\LQJ�WKH�SXUSRVH�RI�WKH�SURMHFW�DQG�WHVW�LWV�WHFKQLFDO�
IHDVLELOLW\�E\�DSSO\LQJ�LW�WR�RQH�\HDU�RI�GDWD��$�PHWKRG�WKDW�DGKHUHV�WR�VWXG\�'HVLJQ�� ZDV�GHYHORSHG�DQG�
LPSOHPHQWHG� ,W�ZDV�IRXQG�WR�EH�WHFKQLFDOO\�IHDVLEOH�DQG�WKH�GDWD�REWDLQHG�KDYH�EHHQ�IRXQG�WR�EH�DGHTXDWH�
IRU�WKH�SXUSRVH�ZLWK�VRPH�H[FHSWLRQV�DQG�UHVHUYDWLRQV� DV�GHVFULEHG�EHORZ��

+RVSLWDO�GDWD�LQ�WKH�IRXU�VWDWHV�IRU�ZKLFK�OLQNHG�FUDVK�DQG�KRVSLWDO�GDWD�ZHUH�REWDLQHG�JHQHUDOO\�SHUIRUPHG�
ZHOO��)RU�H[DPSOH��,&'����$0�FRGLQJ�RI�H[WHUQDO�FDXVH�ZDV�IRXQG WR�KDYH�KLJK�DJUHHPHQW�ZLWK�FUDVK�GDWD
FRQFHUQLQJ�PDLQ�URDG�XVHU�W\SHV��L�H��ZKHWKHU�LQMXUHG�DV�D�SHGHVWULDQ��SHGDO�F\FOLVW��PRWRUF\FOLVW�RU�PRWRU�
YHKLFOH�RFFXSDQW���:H�ZHUH�SURYLGHG�ZLWK�KRVSLWDO�GDWD�HVVHQWLDOO\�DV�UHTXHVWHG�IRU�WKUHH�RI�WKH�VWDWHV��
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7KH�FRQWHQW�GDWD�VXSSOLHG�E\�WKH�$,+:�IRU�9LFWRULD�ZHUH�D�VXEVHW�RI�ZKDW�ZDV UHTXHVWHG DQG�DSSURYHG�E\�
WKH�FXVWRGLDQ��RPLWWLQJ�DOO�LQVWDQFHV�RI�GLDJQRVLV��H[WHUQDO�FDXVH�DQG�SURFHGXUH�FRGHV�H[FHSW�WKH�ILUVW��DQG�
RPLWWLQJ�VRPH�UHTXHVWHG�YDULDEOHV��PRVW�QRWDEO\��WKH�SDUW\�ZKR�SDLG�IRU�WKH�HSLVRGH�RI�FDUH���7KLV�SUREOHP�
ZDV�DQ�LQGLUHFW�FRQVHTXHQFH�RI WKH�PRGH�RI�DFFHVV�WR�WKH�GDWD�WKDW�ZDV�SUHIHUUHG�E\�WKH�9LFWRULDQ�FXVWRGLDQ��
ZKR�DXWKRULVHG�WKH�$,+:�WR�GUDZ�WKH�GDWD�QHHGHG�IRU�WKLV�SURMHFW�IURP�ILOHV�WKDW�9LFWRULD�KDG�SUHYLRXVO\�
SURYLGHG�WR�WKH�$,+:�IRU�DQRWKHU�SXUSRVH��8QDQWLFLSDWHG�DGPLQLVWUDWLYH�DQG�WHFKQLFDO�FRPSOLFDWLRQV�DURVH��
ZKLFK�UHVXOWHG�LQ�WKH�VXSSO\�E\�WKH�$,+:�RI�LQFRPSOHWH�FRQWHQW�GDWD��7KH�PLVVLQJ�GDWD�LWHPV�DUH�SUHVHQW�LQ�
WKH�9LFWRULDQ�$GPLWWHG�(SLVRGHV�'DWDVHW�DQG�DUH�H[SHFWHG�WR�EH�DYDLODEOH�IRU�6WDJH���RI�WKH�SURMHFW�

7KH�6RXWK�$XVWUDOLDQ�KRVSLWDO�GDWD�FRPSOLHG�ZLWK�WKH�ILUVW�SDUW RI�WKH�SURMHFW�LQFOXVLRQ�FULWHULRQ��UHFRUGV�WKDW�
FRQWDLQHG�FHUWDLQ�YDOXHV�LQGLFDWLYH�RI�URDG�FUDVK�LQYROYHPHQW�DQG�WKH�UHTXHVWHG�YDULDEOHV�IRU�WKHVH��EXW�WKH�
VHFRQG�DVSHFW�FRXOG QRW�EH�SURYLGHG��UHFRUGV�RI�RWKHU�HSLVRGHV�IRU�WKH�SHRSOH�UHIHUUHG�WR�LQ�WKH�SULPDU\�VHW�
WKDW�RFFXUUHG�LQ�WKH�\HDU�DIWHU�SULPDU\�HSLVRGHV���

3ULYDWH�KRVSLWDO�GDWD�ZHUH�DYDLODEOH�IRU�16:�DQG�4XHHQVODQG��ZKHUH�WKH\�DFFRXQWHG�IRU�DERXW����RI�
FRXQWHG�FDVHV��3ULYDWH�KRVSLWDO�GDWD�ZHUH QRW DYDLODEOH�IRU 9LFWRULD�DQG�6RXWK�$XVWUDOLD� ,I�WKDW�FRQWLQXHV�WR�
EH�VR LQ�ODWHU�VWDJHV��WKHQ�FRQVLGHUDWLRQ�PLJKW�EH�JLYHQ�WR�DSSO\LQJ�WR�HVWLPDWHV�IRU�MXULVGLFWLRQV�ZKHUH�
SULYDWH�KRVSLWDO�GDWD�DUH�QRW�DYDLODEOH�IRU�WKH�SURMHFW DQ�DGMXVWPHQW�EDVHG�RQ�GDWD�LQ�WKH�1DWLRQDO�+RVSLWDO�
0RUELGLW\�'DWDEDVH��ZKLFK�LQFOXGHV�SULYDWH�KRVSLWDO�UHFRUGV�IURP�DOO�MXULVGLFWLRQV� +RZHYHU��WKH�TXDOLW\�RI�WKH�
H[WHUQDO�FDXVH�FRGLQJ�WHQGV�WR�EH�SRRU�IRU�SULYDWH�KRVSLWDO�FDVHV��FRPSOLFDWLQJ�LQWHUSUHWDWLRQ��,Q�WKH�
LGHQWLI\LQJ�GDWD�XVHG�WR�OLQN�16:�KRVSLWDO�UHFRUGV��QDPHV�ZHUH�PLVVLQJ�PRUH�FRPPRQO\�LQ�UHFRUGV�RI�SULYDWH�
KRVSLWDO�FDVHV�WKDQ�UHFRUGV�RI�SXEOLF�KRVSLWDO�FDVHV��$OVR�WKH�TXDOLW\�RI�H[WHUQDO�FDXVH�FRGLQJ�RI�16:�
SULYDWH�KRVSLWDO�FDVHV�GHWHULRUDWHG�IURP�PLG������

7KH�FUDVK�GDWD�ZHUH�JHQHUDOO\�VDWLVIDFWRU\��7KH�PDLQ�OLPLWDWLRQ�WKDW�KDV�HPHUJHG�VR IDU LV WKH�GHJUHH�RI�
PLVVLQJQHVV�LQ�OLQNDJH�GDWD�ILHOGV��ZKLFK�ZDV�SDUWLFXODUO\�KLJK�LQ�WKH�GDWD�IURP�7DVPDQLD�DQG�WKH�$&7��
0LVVLQJQHVV�WHQGHG�WR�YDU\�ZLWK�UROH��W\SLFDOO\�EHLQJ�ORZHVW�IRU�GULYHUV��)XUWKHU�LQYHVWLJDWLRQ�RI�WKLV�ZLOO�IROORZ��

'XULQJ�DQDO\VLV�ZH�GLVFRYHUHG�WKDW�WKH�4XHHQVODQG�FUDVK�GDWD�VXSSOLHG�GLG�QRW�LQFOXGH�DQ�LWHP WKDW�IXOO\�
VSHFLILHG PRGHV�RI�WUDQVSRUW� 7KH�PDLQ�FRQVHTXHQFH�LV�WKDW�SHGDO�F\FOLVW�FDVHV KDG�WR�EH�HVWLPDWHG�RQ�WKH�
EDVLV�RI�RWKHU�LWHPV��:H�DOVR�ODFNHG�GLUHFW�LQIRUPDWLRQ�RQ�DQLPDO�ULGHUV��7KH�QHFHVVDU\�LQIRUPDWLRQ�H[LVWV�LQ�
WKH�4XHHQVODQG�FUDVK�GDWD�FROOHFWLRQ�DQG�WKLV�SUREOHP�VKRXOG�QRW�SHUVLVW�LQ�ODWHU�VWDJHV�RI�WKH�SURMHFW��

7KH�6WDJH�� UHTXHVW�ZDV�IRU�GDWD�RQ�DOO�SHRSOH�LQYROYHG�LQ�UHSRUWHG�FUDVKHV��ZKHWKHU�WKH\�ZHUH�UHFRUGHG�LQ�
FUDVK�GDWD�UHFRUGV�DV�KDYLQJ�VXVWDLQHG�LQMXU\�RU�QRW��7KH�FUDVK�GDWD�VXSSOLHG�IRU�6RXWK�$XVWUDOLD�ZHUH�
OLPLWHG�WR�µFDVXDOWLHV¶�± L�H��FUDVK�LQYROYHG�SHRSOH�ZKR�ZHUH�UHFRUGHG�DV�KDYLQJ�EHHQ�LQMXUHG��&UDVK�GDWD�IRU�
MXULVGLFWLRQV�RWKHU�WKDQ�6$�DOVR�LQFOXGHG�OLQNDEOH�UHFRUGV�IRU�FUDVK�LQYROYHG�SHRSOH�ZKR�ZHUH�UHSRUWHG��LQ�WKH�
FUDVK�GDWD��QRW�WR�KDYH�EHHQ�LQMXUHG��6RPH��WKRXJK�UHODWLYHO\�IHZ��FDVHV�RI�WKLV�W\SH�ZHUH�IRXQG�WR�OLQN�ZLWK�
KRVSLWDO�GDWD��7KH�ODFN�RI�OLQNDEOH�FUDVK�UHFRUGV�IRU�³QRQ�FDVXDOW\´�FUDVK�LQYROYHG�SHRSOH�LQ�6$�LPSHGHV
LGHQWLILFDWLRQ�RI VXFK�FDVHV�LQ�WKDW�VWDWH��

7KH�1DWLRQDO�'HDWK�,QGH[�GDWD�SHUIRUPHG�ZHOO��$�OLPLWDWLRQ�LQKHUHQW�LQ�WKH WLPLQJ�RI�WKH�SURMHFW�LV�WKDW�ZKLOH�
µIDFW�RI�GHDWK¶�GDWD�ZHUH�SURYLGHG�IRU�GHDWKV�LQ�WKH�VWXG\�FRKRUW�WKDW�KDG�RFFXUUHG�E\ WKH�HQG�RI�������FDXVH�
RI�GHDWK�LQIRUPDWLRQ�ZDV�RQO\�DYDLODEOH IRU�GHDWKV�UHJLVWHUHG�E\�WKH�HQG�RI�������

7KLV�SURMHFW�GHSHQGHG�RQ�OLQNDJH�RI�UHFRUGV�ZLWKLQ�DQG�EHWZHHQ�VRXUFH�ILOHV��,Q�WKLV�SURMHFW��OLQNDJH�ZDV�
GRQH�E\�WKH�'DWD�/LQNDJH�8QLW�RI�WKH�$,+:��$,+:�'/8���7KH�SXUSRVH�RI�OLQNDJH�ZDV�WR�LGHQWLI\�VHWV�RI�
UHFRUGV�WKDW�UHIHU�WR�WKH�VDPH�SHUVRQ��$�SHUVRQ�VSHFLILF�VHW�RI�UHFRUGV�FRXOG�LQFOXGH�IURP�RQH�WR�VHYHUDO�
KXQGUHG�UHFRUGV��$V�LV�XVXDO�LQ�SURMHFWV�VXFK�DV�WKLV��UHFRUGV�DUH�OLQNHG�E\�XVH RI�VRIWZDUH�WKDW�FRPSDUHV�
UHFRUGV�LQ�WHUPV�RI�WKH�YDOXHV�RI�VHYHUDO�YDULDEOHV�ZKLFK��FRQVLGHUHG�WRJHWKHU��DUH�OLNHO\�WR�GLVWLQJXLVK�DOO�
LQGLYLGXDOV�UHSUHVHQWHG�E\�DQ\�UHFRUG�LQ�WKH�GDWD�VRXUFHV�XQGHU�FRQVLGHUDWLRQ��,Q�WKLV�SURMHFW�WKH�LGHQWLI\LQJ�
YDULDEOHV�XVHG�ZHUH�QDPH��ILUVW�DQG�VXUQDPH���GDWH�RI�ELUWK��VH[��DGGUHVV�DQG�HYHQW�GDWHV��FKLHIO\�FUDVK�
GDWHV�DQG�KRVSLWDO�DGPLVVLRQ�GDWHV���
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7KH�$,+:�'/8�XVHG�UHFRUG�OLQNDJH�VRIWZDUH�WR�FRPSDUH�SDLUV�RI�UHFRUGV�LQ�WHUPV�RI�WKH�YDOXHV�RI�WKHVH�
LGHQWLI\LQJ�YDULDEOHV��,I�DOO�YDULDEOHV�PDWFK�H[DFWO\��WKHQ�LW�LV�FRQVLGHUHG�YHU\�SUREDEOH�WKDW�WKH�UHFRUGV�UHIHU�
WR�WKH�VDPH�SHUVRQ��1HDUO\�H[DFW�PDWFKHV��H�J��ILUVW�QDPH�LQ�RQH�UHFRUG�LV�D�VKRUWHQHG�IRUP��RU�VXUQDPH�LV�
VSHOOHG�VOLJKWO\�GLIIHUHQWO\��DUH�DOVR�FRQVLGHUHG�OLNHO\�WR�UHIHU�WR�WKH�VDPH�SHUVRQ��EXW�ZLWK�OHVV�FRQILGHQFH��
7KH�GHJUHH�RI�FRQILGHQFH�LV�UHSUHVHQWHG�LQ�WKH�YDOXHV�RI�OLQNDJH�ZHLJKW�YDULDEOHV��ZLWK�KLJKHU�YDOXHV�
UHSUHVHQWLQJ�D�KLJKHU�SUREDELOLW\�WKDW�WKH�SDLU�RI�UHFRUGV�UHSUHVHQW�WKDW�VDPH�SHUVRQ��

,Q�WKLV�SURMHFW��SUREDELOLVWLF�OLQNDJH�RI�WKLV�W\SH�ZDV�ILUVW�DSSOLHG�WR�DOO�RI�WKH�KRVSLWDO�UHFRUGV�DQG��VHSDUDWHO\��
WR�DOO�RI�WKH�FUDVK�UHFRUGV��7KHQ�WKH�VDPH�PHWKRG�ZDV�XVHG�WR�LGHQWLI\�LQGLYLGXDOV�ZLWK�RQH�RU�PRUH�KRVSLWDO�
UHFRUGV�DQG�RQH�RU�PRUH�FUDVK�UHFRUGV��)LQDOO\��WKH�1DWLRQDO�'HDWK�,QGH[��1',��ZDV�OLQNHG�ZLWK�WKH�SURMHFW�
ILOH�WR�LGHQWLI\�LQVWDQFHV�LQ�ZKLFK�D�SHUVRQ�ZKR�ZDV�WKH�VXEMHFW�RI�DQ\�FUDVK�RU�KRVSLWDO�UHFRUG�LQ�WKH�SURMHFW�
ILOH�KDG�GLHG E\�WKH�HQG�RI�FDOHQGDU�\HDU�������$W�WKH�WLPH�ZKHQ�WKLV�ZDV�GRQH��WKH�1',�KHOG�UHFRUGV�IRU�
GHDWKV�WKDW�KDG�EHHQ�UHJLVWHUHG�E\�SDUW�RI�WKH�ZD\�WKURXJK������

([WHQVLRQ�RI�WKH�OLQNDJH�SURFHVV FDQ�EH�XVHG�WR�LPSURYH�OLQNDJH�TXDOLW\��7KH�PDLQ�PHWKRG�LV�WR�PDQXDOO\�
DVVHVV�SXWDWLYHO\�UHODWHG�SDLUV�RI�UHFRUGV��DQG�DVVLJQ�WKHP�DV�OLQNHG�RU�QRW�RQ�WKLV�EDVLV��7KLV�SURFHVV�RI�
µFOHULFDO�UHYLHZ¶�LV�H[SHQVLYH�LI�ODUJH�QXPEHUV�RI�UHFRUGV�DUH�DVVHVVHG��:KHWKHU�WKLV�LV�ZDUUDQWHG�GHSHQGV�
RQ�WKH�SXUSRVH�RI�WKH�VWXG\��)XUWKHUPRUH��LI�OLQNDJH�TXDOLW\�LV�PDLQO\�OLPLWHG�E\�PLVVLQJ�YDOXHV�LQ�WKH�OLQN�
YDULDEOHV�WKHQ� ZKLOH�FOHULFDO�UHYLHZ�FDQ SURYLGH�PRUH�LQIRUPDWLRQ�RQ�WKH�H[WHQW�RI�WKH�SUREOHP� LW�PD\�QRW�EH�
DEOH�WR�RYHUFRPH�LW��,Q�WKLV�SURMHFW��FOHULFDO�UHYLHZ�ZDV�DSSOLHG�E\�WKH�$,+:�'/8�WR�DOO�SRWHQWLDO�SDLUV�LQ�
ZKLFK�PDWFK�ZDV�JRRG�EXW�QRW�H[DFW��DQG�ZKHUH�D�UHFRUG�DSSHDUHG�WR UHIHU�WR�PRUH�WKDQ�RQH�SHUVRQ��

7KH�TXDOLW\�RI�OLQNDJH�GHSHQGV�RQ�FKDUDFWHULVWLFV�RI�WKH�VRXUFH�GDWD��H�J��SURSRUWLRQ�RI�UHFRUGV�ZLWK�PLVVLQJ�
YDOXHV�RI�OLQN�YDULDEOHV�VXFK�DV�DJH��RU�ZLWK�HUURUV�VXFK�DV�PLVVSHOOHG�QDPHV�RU�W\SRV�LQ�QXPEHUV��DQG�RQ�
WKH�OLQNDJH�SURFHVV��:H�KDYH�QRW�XQGHUWDNHQ�IXOO�DSSUDLVDO�RI�WKHVH�FKDUDFWHULVWLFV�RI�WKH�GDWD��+RZHYHU��WKH�
DQDO\VLV�XQGHUWDNHQ�VR�IDU�FDQ�EH�H[SHFWHG�WR�KDYH�UHYHDOHG�HYLGHQFH�RI�FHUWDLQ�W\SHV�RI�OLQNDJH�HUURU�LI�
WKH\�DUH�SUHVHQW�IUHTXHQWO\��DQG�WKDW�KDV�QRW�RFFXUUHG��

:H�KDYH�GHWHFWHG�D�VPDOO�QXPEHU�RI�LQVWDQFHV�RI�SUREDEOH�IDOVH�SRVLWLYH�OLQNV��L�H��UHFRUGV�IRU�WZR�SHRSOH�
WUHDWHG�DV�LI�WKH\�ZHUH�IRU�WKH�VDPH SHUVRQ��DQG�IDOVH�QHJDWLYH�OLQNV��L�H��D�FUDVK�UHFRUG�DQG�D�KRVSLWDO�
UHFRUG�WKDW�ZHUH�QRW�OLQNHG�E\�WKH�OLQNDJH�VHUYLFH�SURYLGHU��EXW�ZKLFK�DSSHDU�WR�UHIHU�WR�WKH�VDPH�SHUVRQ���
:H�KDYH�IRXQG�D�ODUJHU�QXPEHU�RI�SRVVLEOH�LQVWDQFHV��WKRXJK�WKHVH�DPRXQW�WR�D�VPDOO�SURSRUWLRQ�RI�FDVHV�
3UREDELOLVWLF�OLQNDJH�RQ�WKH�EDVLV�RI�LPSHUIHFW�UHFRUGV�DOZD\V�UHVXOWV�LQ�VRPH�HUURUV�RI�WKLV�W\SH��2XU�
LPSUHVVLRQ�LV�WKDW�OLQNDJH�ZDV�ILW�IRU�SXUSRVH��)XUWKHU�LQIRUPDWLRQ�RQ�GDWD�DQG�OLQNDJH�LV�SURYLGHG�LQ�
$SSHQGL[�'��

$V�LV�XVXDO�ZLWK�DGPLQLVWUDWLYH�GDWD�FROOHFWLRQV��WKH�VXSSOLHG�GDWD�ZHUH�QRW�SHUIHFW��:H�FDQ�VHH�WKDW�VRPH�
YDULDEOHV�KDYH�PLVVLQJ�YDOXHV��ZH�IRXQG�VRPH�GXSOLFDWH�UHFRUGV�DQG�ZH�FDQ�GHGXFH�WKDW�VRPH�UHFRUGV�DUH�
PLVVLQJ�DQG�WKDW�VRPH�RI�WKH�UHVSRQVHV�LQ�WKH�UHFRUGV�DUH�LQFRUUHFW� ,Q�DGGLWLRQ��ZH�NQRZ�WKDW�FHUWDLQ�
GLYHUJHQFHV�RFFXUUHG�EHWZHHQ�WKH�GDWD�UHTXHVWHG�DQG�WKH�GDWD�VXSSOLHG��PRVW�RI�WKHVH�FDQ�EH�RYHUFRPH�LQ�
WKH�QH[W�VWDJH���7KH�FRPSOHWHQHVV�DQG�DFFXUDF\�RI�WKH�UHFRUG�OLQNDJH�SURFHVV�LV�DIIHFWHG�E\�GDWD�
LPSHUIHFWLRQV�DQG�RWKHU�IDFWRUV�

'HULYLQJ�FDVH�FRXQWV�IURP�GDWD�RI�WKH�W\SHV�XVHG�LQ�WKLV�SURMHFW�QHFHVVDULO\�LQYROYHV�DQ�HVWLPDWLRQ�SURFHVV��
7KH�FDVH�HVWLPDWLRQ�SURFHVV�GHYHORSHG�DQG�DSSOLHG�LQ�WKLV�SURMHFW�LV�GHVFULEHG�LQ�&KDSWHU����7KH�WKUHH�PDLQ�
SDUWV�RI�WKH�SURFHVV�DUH��L��SUREDELOLVWLF�OLQNDJH�RI�UHFRUGV�IURP�WKH�WKUHH�W\SHV�RI�VRXUFH��FUDVK�UHFRUGV��
KRVSLWDO�UHFRUGV��GHDWKV�GDWD����LL��GHWHUPLQDWLRQ�RI�ZKLFK�SDLUV�RI�D�FUDVK�UHFRUG�DQG�D�KRVSLWDO�UHFRUG��
DSSDUHQWO\�IRU�WKH�VDPH�SHUVRQ��VKRXOG�EH�WUHDWHG�DV�QRQ�LQFLGHQWDO�DQG�DV�UHIHUULQJ�WR�WKH�VDPH�FUDVK��
�LLL��GHWHUPLQDWLRQ�RI�ZKLFK�KRVSLWDO�UHFRUGV��SDUWLFXODUO\�WKRVH�QRW�IRXQG�WR�SDLU�ZLWK�D�FUDVK�UHFRUG��VKRXOG�EH�
FRXQWHG�DV�UHIHUULQJ�WR�DQ�LQ�VFRSH�FUDVK�HYHQW��7KH�ODVW�RI�WKHVH�WKUHH�SDUWV�KDV�WZR�VXE�SDUWV��GHFLGLQJ�
ZKLFK�UHFRUGV�UHIHU�WR�RQ�URDG�FUDVKHV��DQG� LI�WKH�SHUVRQ�KDG�PRUH�WKDQ�RQH�LQ�VFRSH�DGPLVVLRQ�LQ�WKH�
SHULRG�XQGHU�FRQVLGHUDWLRQ��GHFLGLQJ�ZKHWKHU�WKRVH�DIWHU�WKH�ILUVW�ZHUH�IRU�IXUWKHU�WUHDWPHQW�RI�LQMXULHV�
VXVWDLQHG�LQ�RQH�FUDVK��RU�ZKHWKHU�WKH�SHUVRQ�KDG�EHHQ�LQYROYHG�LQ�D�VHFRQG�LQMXULRXV�FUDVK��
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7LPHOLQHVV�RI�SURMHFW�FRPSOHWLRQ ZDV�DIIHFWHG�E\�WKH�IDFW�WKDW�WKH�SURMHFW�VHW�SUHFHGHQWV�IRU�VRPH�DJHQFLHV��
SDUWLFXODUO\�FUDVK�GDWD�FXVWRGLDQV��,W�WUDQVSLUHG�WKDW�PXOWLSOH�DJHQFLHV�ZHUH�LQYROYHG�LQ�PDNLQJ�GHFLVLRQV�LQ�
VRPH�MXULVGLFWLRQV��7KLV�FRQWULEXWHG�WR ORQJ�ODJV�EHWZHHQ�LVVXLQJ�UHTXHVWV�IRU�GDWD�DQG�UHFHLYLQJ�WKH�
DSSURYDOV�DQG�GDWD��ZKLFK UHVXOWHG�LQ�D�QHHG�WR�H[WHQG�WKH�SURMHFW�WLPHOLQH���6XFK�VORZQHVV�RI�DGPLQLVWUDWLYH�
SURFHVVHV�LV�W\SLFDO�RI�UHFRUG�OLQNDJH�SURMHFWV�LQ�$XVWUDOLD���7KHVH�SURFHVV�LVVXHV�KDYH�ODUJHO\�EHHQ�
DGGUHVVHG GXULQJ�6WDJH���DQG�ZH�DQWLFLSDWH�WKDW�IXWXUH�VWDJHV�RI�WKH�ZRUN�ZLOO�SURFHHG�PRUH�UDSLGO\��EXLOGLQJ�
RQ�SUHFHGHQWV�DQG�DGPLQLVWUDWLYH�DUUDQJHPHQWV�WKDW�KDYH�EHHQ�HVWDEOLVKHG�LQ�6WDJH����'HVSLWH�WKDW��FHUWDLQ�
DGPLQLVWUDWLYH�UHTXLUHPHQWV�UHPDLQ�TXLWH�FRPSOH[��)RU�H[DPSOH��SHUPLVVLRQ�WR�SURYLGH�LGHQWLI\LQJ�
LQIRUPDWLRQ�IURP�9LFWRULDQ�FUDVK�UHFRUGV�WR�WKH�$,+:�'/8�ZDV�RQO\�JUDQWHG�DIWHU�SXWWLQJ�LQ�SODFH�DQ�
,QIRUPDWLRQ�3ULYDF\�$JUHHPHQW�XQGHU�ZKLFK�$XVWURDGV�FRPPLWWHG�WR�FHUWDLQ�UHSRUWLQJ�DQG�DXGLW�SURYLVLRQV��

��� 2%-(&7,9(����$VVHVV�WKH�XWLOLW\�RI�WKH�OLQNHG�GDWD

,PSOHPHQWDWLRQ�RI�'HVLJQ���UHVXOWHG�LQ�WKH�ORGJHPHQW�LQ�WKH�685(�UHSRVLWRU\�RI��D��XQLW�UHFRUG�ILOHV�RI�FUDVK�
DQG�KRVSLWDO�GDWD�FRQWDLQLQJ�D�XQLTXH�UHFRUG�QXPEHU��EXW�QRW�FRQWDLQLQJ�QDPH��DGGUHVV��GDWH�RI�ELUWK�RU�
RWKHU�SHUVRQDO�LGHQWLILHUV��DQG��E��D�OLQNDJH�NH\�SURGXFHG�E\�WKH�$,+:�'/8��7KHVH�ILOHV�ZHUH�DVVHVVHG��
SURFHVVHG�DQG�XVHG�LQ�WKH�ZD\V�GHVFULEHG�LQ�&KDSWHU���WR�HQDEOH�HVWLPDWLRQ�RI�QRQ�IDWDO�URDG�LQMXU\�

:H�XQGHUWRRN�VRPH�DQDO\VHV�XVLQJ�WKH�SURFHVVHG�GDWD��5HVXOWV�RI�WKLV�DUH�SUHVHQWHG�LQ�&KDSWHU���DQG�
$SSHQGL[�(��7KHVH�DQDO\VHV�LOOXVWUDWH�KRZ WKH�GDWD�FDQ�EH�XVHG�WR�HVWLPDWH�FDVH�QXPEHUV�DQG�UDWHV�RI�QRQ�
IDWDO�KRVSLWDOLVHG�URDG�LQMXULHV DQG�VXPPDULVH�WKH�FDVHV E\�YDULRXV�FKDUDFWHULVWLFV��ZH�IRFXVHG�RQ�
MXULVGLFWLRQ�DQG�URDG�XVHU�W\SH���FRPSDUH�VRXUFHV��ZH�FRPSDUHG�YDOXHV�IURP�WKLV�SURMHFW�DQG�YDOXHV�
SXEOLVKHG�E\�VWDWH�DJHQFLHV�� DQG�PHWKRGV��HVWLPDWHV�EDVHG�RQ�FUDVK�GDWD�DORQH�ZHUH�FRPSDUHG�ZLWK�
HVWLPDWHV�EDVHG�RQ�OLQNHG�GDWD���:H�DOVR�XQGHUWRRN�DQ�DQDO\VLV�RI�PRUWDOLW\�DPRQJ�SHRSOH�ZKR�ZHUH�WKH�
VXEMHFW�RI�D�FUDVK�UHFRUG�LQ�WKH�\HDU�DIWHU�WKH�FUDVK��DQ�H[DPSOH�RI�RWKHU�ZD\V�LQ�ZKLFK�WKH�OLQNHG�GDWD�
SURGXFHG�IRU�WKLV�SURMHFW�FDQ�EH�XVHG��7KH 6WDJH���SURMHFW GDWD�FRXOG�EH�XVHG�LQ�RWKHU�ZD\V DQG�WR�SURYLGH�
VXPPDU\�LQIRUPDWLRQ�RQ�RWKHU�DVSHFWV�RI�URDG�LQMXU\��

7KH�ILQGLQJV�RI�6WDJH���FRQILUP�WKDW�LW�LV�SUDFWLFDEOH WR�XQGHUWDNH�VXE�QDWLRQDO�OLQNDJH�EDVHG�PHDVXUHPHQW�
RI�QRQ�IDWDO�URDG�LQMXU\�LQ�$XVWUDOLD�EDVHG�RQ�UHFRUG�OLQNDJH�RI�FUDVK�GDWD��KRVSLWDO�DGPLWWHG�SDWLHQW�GDWD�DQG�
GHDWKV�GDWD��7KH�H[SORUDWRU\�XVHV�RI�WKH�GDWD�GHVFULEHG�DERYH�OHDG�XV�WR�FRQFOXGH�WKDW�WKH�GDWD�REWDLQHG�
KDYH�JRRG�XWLOLW\��7KH�HDUO\�SDUW�RI�6WDJH���RI�WKH�SURMHFW�ZLOO�SURYLGH�DQ�RSSRUWXQLW\�IRU�IXUWKHU�XVH�DQG�
DVVHVVPHQW�RI�WKH�GDWD�IRU�������SRWHQWLDOO\�LQFOXGLQJ�WKH�ILOHV�WKDW�ZHUH�UHFHLYHG�WRR�ODWH�IRU�XVH�LQ�WKH�
DQDO\VLV�UHSRUWHG�KHUH��DV ZLOO�WKH�SUHSDUDWLRQ�RI�SDSHUV�DQG�SUHVHQWDWLRQV�

��� 2%-(&7,9(����&RPPXQLFDWH�WKH�UHVXOWV�DQG�UHFRPPHQG�QH[W�
VWHSV�

7KLV�REMHFWLYH�KDV�WZR�SDUWV��WR�FRPPXQLFDWH�WKH�UHVXOWV�DQG�UHFRPPHQG�QH[W�VWHSV�

����� &RPPXQLFDWH�WKH�UHVXOWV
7KLV�UHSRUW�FRPPXQLFDWHV�WKH�PDLQ�UHVXOWV�RI�WKH�SURMHFW�WR�$XVWURDGV��$VSHFWV�RI�WKH�PHWKRG�DQG�ILQGLQJV�
DUH�VXIILFLHQWO\�LPSRUWDQW�DQG QRYHO�WR�ZDUUDQW�DGGLWLRQDO�UHSRUWLQJ�LQ�WKH�IRUP�RI�SHHU�UHYLHZHG�MRXUQDO�
SDSHUV�DQG�SUHVHQWDWLRQV�DW�FRQIHUHQFHV��'XULQJ�ILQDOLVDWLRQ��WKH�SURMHFW�ZDV�WKH�VXEMHFW�RI�D�SUHVHQWDWLRQ�
DQG�GLVFXVVLRQ�DW�WKH������$XVWUDODVLDQ�5RDG�6DIHW\�&RQIHUHQFH�DQG�D�WHFKQLFDO�ZRUNVKRS�RI�VWDNHKROGHUV�
�%,75(��&DQEHUUD�����1RYHPEHU������� 7KH�SURMHFW�DQG�LWV�ILQGLQJV�DUH�WR�EH�WKH�VXEMHFW�RI�D�:HELQDU�DIWHU�
SXEOLFDWLRQ�RI�WKLV�UHSRUW��
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����� 5HFRPPHQGHG�QH[W�VWHSV��6WDJH��

2XU�ILQGLQJV�FRQFHUQLQJ�WKH�ILUVW�WKUHH�REMHFWLYHV�OHDG�XV�WR�FRQFOXGH�WKDW�WKH�6WDJH���SURMHFW�KDV�SURYLGHG
SURRI�RI�FRQFHSW�IRU�D�QDWLRQDO�DSSURDFK�WR�WKH�GHVLJQ��GHYHORSPHQW DQG�LPSOHPHQWDWLRQ�RI�D�SURFHVV�WR�
VXSSO\�URXWLQH�QDWLRQDO�GDWD�RQ�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXULHV�LQ�$XVWUDOLD� 'HVLJQ���LV�DFFHSWDEOH�WR�
HWKLFV�FRPPLWWHHV�DQG�GDWD�FXVWRGLDQV�DQG�ZRUNDEOH�LQ�SUDFWLFH��&UDVK�GDWD�IRU������ZHUH�REWDLQHG�IURP�
��MXULVGLFWLRQV�DQG�KRVSLWDO�GDWD�IURP����DQG�KDYH�EHHQ�RIIHUHG�E\�DQRWKHU���3UDFWLFDO�FRQVLGHUDWLRQV�
QHFHVVLWDWHG�D�IRFXV�RQ�WKH�GDWD�IURP���VWDWHV�LQ�WKH�DQDO\VLV�UHSRUWHG�KHUH��7KHVH�GDWD�ZHUH�IRXQG�WR�EH�
XVHDEOH�IRU�WKH�SURMHFW��OLQNDJH�ZDV�GRQH��D�FDVH�HVWLPDWLRQ�SURFHVV�ZDV�GHYHORSHG�DQG�DSSOLHG� DQG�
VWDWLVWLFDO�UHVXOWV�ZHUH�REWDLQHG� ,PSRUWDQWO\��WKH�ILQGLQJV�VKRZ�WKDW�DERXW�RQH�LQ�WKUHH�VHULRXV��L�H��
KRVSLWDOLVHG��LQMXU\�FDVHV�GXH�WR�URDG�FUDVKHV�DUH�QRW�WKH�VXEMHFW�RI�D�FUDVK�UHFRUG��EXW�FDQ�EH�LGHQWLILHG LQ�
KRVSLWDO�UHFRUGV�

2Q�WKLV�EDVLV��ZH�UHFRPPHQG�SURJUHVVLQJ�WR�6WDJH���RI�WKH�SURMHFW��

,Q�LWV�FRPPHQWV�RQ�WKH�GUDIW�RI�WKLV�UHSRUW��16:�DGYLVHG�WKDW�LW�ZLOO�UHO\�RQ�LWV�RZQ�HVWLPDWHV�IRU�URDG�VDIHW\�
DQDO\VLV�DQG�KDV�DQQRXQFHG�SODQV�WR�IXUWKHU�GHYHORS�LWV�HVWLPDWHV�E\�OLQNLQJ�WR�VRXUFHV�VXFK�DV�DPEXODQFH�
GDWD��16:�XVHV�WKH�VDPH�GHILQLWLRQ�RI�VHULRXV�LQMXU\�DV�WKLV�SURMHFW�DQG��DV�VKRZQ�LQ�7DEOH ���� LQ�
DJJUHJDWH��WKH�GLIIHUHQFH�EHWZHHQ�WKH�16:�HVWLPDWHV�IRU������DQG�WKH�HVWLPDWHV�LQ�WKLV�SLORW�SURMHFW�DUH
VPDOO��

9LFWRULD��:HVWHUQ�$XVWUDOLD�DQG�4XHHQVODQG�KDYH�DGYLVHG�WKDW�WKH\�DUH�XQGHUWDNLQJ OLQNDJH�SURMHFWV��RU�
LQWHQG�WR�GR�VR��:H�H[SHFW�WKDW�6WDJH���FRXOG IDFLOLWDWH�WKHVH�SURMHFWV� DV�LW�ZLOO�H[SORUH�MXULVGLFWLRQ�
GLIIHUHQFHV�DQG�ZRUN�ZLWK�MXULVGLFWLRQV�WR�GHYHORS�EHVW�SUDFWLFH�PHWKRGV�

+RZHYHU��DV�ZLWK�QRQ�OLQNHG�FUDVK�GDWD��MXULVGLFWLRQV�PD\� IRU�JRRG�ORFDO�UHDVRQV� FKRRVH�GLIIHUHQW�VHULRXV�
LQMXU\�GHILQLWLRQV�DQG�RU�OLQNDJH�SDUDPHWHUV��)RU�H[DPSOH��IROORZLQJ�LWV�VXFFHVVIXO�SLORW�OLQNDJH�SURMHFW�
9LFWRULD�KDV�SURSRVHG�GHILQLQJ�D�VHULRXV�LQMXU\�IRU�LWV�RZQ�UHSRUWLQJ�SXUSRVHV�WR�EH�D�KRVSLWDOLVDWLRQ�ZLWK�
$EEUHYLDWHG�,QMXU\�6HYHULW\�VFRUH��$,6��RI�� RU�KLJKHU���

7KH�NH\�REMHFWLYH�RI�6WDJH���LV�WR�SURYLGH D�FRQVLVWHQW� QDWLRQDO�VHULHV E\�WKH�HQG�RI������WR�VXSSRUW�
GHYHORSPHQW�RI�QH[W�1566� 7KLV�LV�QRW�IHDVLEOH�XVLQJ�MXULVGLFWLRQ�VSHFLILF OLQNDJH�SURMHFWV� 7KH�PDLQ�
SXUSRVHV�RI�6WDJH���DUH�WR�H[WHQG�WKH�JHRJUDSKLF�VFRSH�RI�LQFOXVLRQ�IXUWKHU�WRZDUGV�IXOO�QDWLRQDO�FRYHUDJH�
DQG�WR�H[WHQG�WHPSRUDO�FRYHUDJH�IURP�D�VLQJOH�\HDU��������WR�DERXW�D�GHFDGH�EHIRUH�WKH�ODWHVW�DYDLODEOH�
GDWD �\HDUV�FRPPHQFLQJ�ZLWK��������7KLV�ZLOO�HQDEOH�DVVHVVPHQW�RI�FKDQJHV�LQ�QRQ�IDWDO�URDG�LQMXU\�FRXQWV�
DQG�UDWHV�RYHU�WLPH��DQG�WR�PHHW�WKH�UHTXLUHPHQWV�IRU D�QDWLRQDO��FRQVLVWHQW�VRXUFH�RI�VHULRXV�LQMXU\�GDWD�E\�
WKH�HQG�RI�������

7KH�NQRZOHGJH�DQG�H[SHULHQFH�UHVXOWLQJ�IURP�FRQGXFWLQJ�6WDJH���SURYLGH�JURXQGV�WR�EH�FRQILGHQW�WKDW�
6WDJH���LV�SUDFWLFDEOH��3URYLGHG�WKDW�WKH�VWXG\�GHVLJQ�UHPDLQV�HVVHQWLDOO\�XQFKDQJHG��ZH�H[SHFW�WKDW�HWKLFV�
FRPPLWWHHV�DQG�GDWD�FXVWRGLDQ�DJHQFLHV�WKDW�DSSURYHG�WKH�GHVLJQ�XVHG�LQ�WKH�6WDJH���SURMHFW�ZLOO�DOVR�
DSSURYH�LWV�XVH�LQ�6WDJH����$�UHODWHG�EHQHILW�LV�WKDW�WKH�ODJV�EHWZHHQ�DSSOLFDWLRQV�DQG�DSSURYDOV�DUH�OLNHO\�WR�
EH�VKRUWHU�GXH�WR�WKH�H[SHULHQFH�RI�SDUWLHV�ZLWK�WKH�6WDJH���SURMHFW��

6RPH�XQFHUWDLQWLHV�DSSO\�WR�6WDJH����:KLOH�ZH�DQWLFLSDWH�WKDW�DSSURYDOV�DQG�GDWD�ZLOO�EH�SURYLGHG�E\�PRUH�
MXULVGLFWLRQV�WKDQ�LQ�6WDJH���WKDW�FDQQRW�EH�JXDUDQWHHG��7KH�GDWD�ILOHV�QRW�\HW�DQDO\VHG�PLJKW EH�IRXQG�WR�
KDYH�ZHDNQHVVHV�QRW�HQFRXQWHUHG�LQ�WKRVH�WKDW�KDYH�EHHQ�DQDO\VHG��)LOHV�IURP�DOO�VRXUFHV�PLJKW�EH�IRXQG�
WR�KDYH�SUREOHPV�IRU�SHULRGV�RWKHU�WKDQ�WKH�\HDU DQDO\VHG�LQ�6WDJH����

7KH�PRVW�HIILFLHQW�ZD\�WR�WUDQVLWLRQ�WR�6WDJH�� LV�WR�VHHN�HWKLFV�FRPPLWWHH�DQG�FXVWRGLDQ�DSSURYDO�IRU�D�
PHWKRG�WKDW�LV�HVVHQWLDOO\�WKH�VDPH�DV�WKDW�ZKLFK�WKH\�KDYH�DSSURYHG�SUHYLRXVO\��EXW�IRU�D�UDQJH�RI�\HDUV�
UDWKHU�WKDQ�RQO\�IRU�������,W�ZDV�QHFHVVDU\�WR�VHHN�DQ�H[WHQVLRQ�RI�WKH�SHULRG�RI�HWKLFDO�DSSURYDO�JUDQWHG�E\�
VRPH�FRPPLWWHHV�WR�DOORZ FRPSOHWLRQ�RI�WKH�6WDJH�� SURMHFW��7KHVH�DPHQGPHQW�UHTXHVWV�SURYLGHG DQ�
RSSRUWXQLW\�WR�DOVR�UHTXHVW�DSSURYDO�WR�DSSO\�WKH�PHWKRG�WR�DGGLWLRQDO�\HDUV��ZKLFK�ZDV�JUDQWHG��,Q�WKH�
FRXUVH�RI�FRQGXFWLQJ�6WDJH����FHUWDLQ�LQYHVWLJDWLRQV�DQG�DVVHVVPHQWV�VKRXOG�EH�PDGH�FRQFHUQLQJ�KRZ�EHVW�
WR�WUDQVLWLRQ�IURP�D�GHYHORSPHQW�SURMHFW�WR�DQ�RQJRLQJ��URXWLQH�GDWD�SURFHVV��L�H��6WDJH����
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6HYHUDO�UHODWLYHO\�PLQRU�GLVFUHSDQFLHV�EHWZHHQ�GDWD�UHTXHVWHG�DQG�GDWD�UHFHLYHG�LPSRVHG�VRPH�UHVWULFWLRQV�
RQ�WKH�6WDJH���DQDO\VLV��:H�H[SHFW�WKDW�PRVW�RI�WKHVH�FDQ�EH�DYRLGHG�LQ�6WDJH���E\�GLVFXVVLRQ�RI�WKH�
PDWWHUV�ZLWK�WKH�UHOHYDQW�GDWD�FXVWRGLDQV�DQG�WKH�SHUVRQQHO�ZKR�ZLOO�SURFHVV�WKH�GDWD�UHTXHVWV��$Q�
H[FHSWLRQ�LV�WKH�ODFN�RI�³QR�LQMXU\´�FUDVK�GDWD�IRU�6RXWK�$XVWUDOLD��ZKLFK�UHIOHFWV�WKH�VFRSH�RI�WKDW�GDWD�
FROOHFWLRQ�V\VWHP��2EWDLQLQJ�WLPH�RI�DGPLVVLRQ�LQIRUPDWLRQ�IRU�DOO�KRVSLWDO�GDWD�ILOHV�ZRXOG�DOVR�EH�EHQHILFLDO��
WR�HQDEOH�PRUH�HIILFLHQW�DQG�UHOLDEOH�GHWHUPLQDWLRQ�RI�VHTXHQFHV�RI�HYHQWV��RQ�ZKLFK�WKH�FDVH�HVWLPDWLRQ�
SURFHVV�GHSHQGV��

7KHUH�LV�SRWHQWLDO�WR�LPSURYH�WKH�HVWLPDWHV�SUHVHQWHG�LQ�WKLV�UHSRUW�GXULQJ�WKH�6WDJH���ZRUN��FKLHIO\�E\�
REWDLQLQJ�D�QHZ�FRS\�RI�WKH������VRXUFH�GDWD�ILOHV�WKDW�GLG�QRW�IXOO\�DGKHUH�WR�WKH�SURMHFW�GDWD�VSHFLILFDWLRQ��
7KLV�ZRXOG�EH�GRQH�LQ�WKH�FRXUVH�RI�FRQGXFWLQJ�6WDJH���

7KH�FDVH�HVWLPDWLRQ�SURFHVV�DSSOLHG�LQ�6WDJH���FDQ�EH�UHILQHG�LQ�VRPH�ZD\V�LQ�6WDJH����:H�GR�QRW�H[SHFW�
WKDW�WKH�FKDQJHV�PHQWLRQHG�KHUH�ZRXOG�KDYH�PRUH�WKDQ�D�VPDOO�HIIHFW�RQ�ILQGLQJV��EXW�WKH\�DUH�ZRUWKZKLOH��
,Q�SDUWLFXODU��ZH�HQYLVDJH �L��DSSO\LQJ�FKHFNV�IRU�IDOVH�QHJDWLYH�DQG�IDOVH�SRVLWLYH�SHUVRQ�EDVHG�OLQNV�ZLWKLQ�
WKH�FRQWHQW�GDWD���LL��PDNLQJ�DGGLWLRQDO�FKHFNV�RI�ZKHWKHU�DSSDUHQW�&�+��SDLUV�DUH�LQFLGHQWDO��DQG�
�LLL��SHUIRUPLQJ�FOHULFDO�UHYLHZ�RI�LQVWDQFHV�LQ�ZKLFK WKH�HVWLPDWLRQ�SURFHVV�LGHQWLILHV�PRUH�WKDQ�RQH�
FRXQWDEOH�FDVH�IRU�D�SHUVRQ�ZLWKLQ�D�RQH�\HDU�SHULRG��7KH�SURFHVV�XVHG�WR�GHFLGH�ZKLFK�HSLVRGHV�DUH�
WUHDWHG�DV�UHODWHG�WR�FRXQWHG�FDVHV��L�H��ZKLFK�DUH�+�UHODWHG��DOVR�KDV�SRWHQWLDO�IRU�UHILQHPHQW��WKRXJK�WKLV�
ZLOO�JHQHUDOO\�QRW�DIIHFW�FDVH�FRXQWV��:H�HQYLVDJH�D�SURFHVV�LQ�ZKLFK�H[SHFWHG�SRVW�FUDVK�KRVSLWDO�
DGPLVVLRQV�IRU�WKH�VHW�RI�SHRSOH�FRXQWHG�DV�+��ZLOO�EH�HVWDEOLVKHG�E\�H[DPLQLQJ�D�SHULRG�EHIRUH�WKHLU�FUDVK�
LQYROYHPHQW��

,Q�WKLV�SURMHFW��LW�ZDV�DFFHSWHG WKDW�DOO�VXSSOLHG�FUDVK�UHFRUGV�UHIHUUHG�WR�RQ�URDG�HYHQWV��&KHFNLQJ�DQG�
FRQILUPDWLRQ�RI�WKDW�RSHUDWLQJ�DVVXPSWLRQ�E\�GDWD�SURYLGHUV�ZRXOG�EH�RI�EHQHILW�WR�WKH�6WDJH���SURMHFW�

����� 2WKHU�UHFRPPHQGHG�VWHSV
6HYHUDO�PDWWHUV�ZHUH�UDLVHG�LQ�WKH�FRXUVH�RI�WKH�6WDJH���SURMHFW�WKDW�DUH�QRW�UHODWHG�GLUHFWO\�WR�WKH�VWDWHG�
REMHFWLYHV�EXW�ZKLFK�ZDUUDQW�PHQWLRQ��

&URVV�ERUGHU�IORZV

&URVV�ERUGHU�IORZV�DUH�H[SHFWHG�WR�EH�VPDOO�LQ�DJJUHJDWH�EXW�VLJQLILFDQW�LQ�UHJLRQDO�DUHDV DQG�IRU�WKH�$&7��
)XUWKHU�DQDO\VLV�RI�FURVV�ERUGHU�IORZV�ZLOO�EH�GLVFXVVHG�ZLWK�MXULVGLFWLRQ�UHSUHVHQWDWLYHV�DQG�LQFOXGHG�LQ�WKH�
6WDJH���UHSRUW�

'RXEWIXO�µWUDIILF¶�VWDWXV�

7KH�LQWHQGHG�VFRSH�RI�WKH�HVWLPDWHV�LV�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXULHV�LQ�$XVWUDOLD��7KH�FDVH�HVWLPDWLRQ�
SURFHVV�GHVFULEHG�LQ�&KDSWHU�� UHVXOWV�LQ�WZR�VHWV�RI�KRVSLWDO�UHFRUGV �QRW�SDLUHG�ZLWK�FUDVK�UHFRUGV���RQH�
UHFRPPHQGHG�IRU�LQFOXVLRQ�LQ�HVWLPDWHV�DQG�WKH�RWKHU��+��GRXEWIXO��QRW�UHFRPPHQGHG�IRU�LQFOXVLRQ��GXH�WR�
XQFHUWDLQW\�ZKHWKHU�WKHVH�FDVHV�DUH�GXH�WR�RQ�URDG�HYHQWV�

7KH�XQFHUWDLQW\�IORZV�SDUWO\�IURP�D UXOH�LQ�WKH�,QWHUQDWLRQDO�&ODVVLILFDWLRQ�RI�'LVHDVHV����WK�UHYLVLRQ���ZKLFK�
FOLQLFDO�FRGHUV�DUH�UHTXLUHG�WR�IROORZ��7KH�UXOH�VWDWHV�WKDW�LI�D�UHFRUG�GRHV�QRW�SURYLGH�LQIRUPDWLRQ�RQ�WKH�
PDWWHU�RI�ZKHUH�DQ�LQMXULRXV�ODQG�WUDQVSRUW�HYHQW�RFFXUUHG��WKHQ�WKH�FRGHU�VKRXOG�SUHVXPH�WKDW�LW�RFFXUUHG�
RQ�URDG�LI�WKH�PRGH�RI�WUDQVSRUW�RI�WKH�LQMXUHG�SHUVRQ�ZDV�D�SHGDO�F\FOH��RU�DQ\�PRWRU�YHKLFOH�H[FHSW�VSHFLDO�
W\SHV�WKDW�DUH�GHVLJQHG�IRU�XVH�VROHO\�RU�FKLHIO\�RII�URDG��
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7KH�DQDO\VLV�SUHVHQWHG�LQ�WKLV�UHSRUW�WRRN�FDUHIXO�DFFRXQW�RI�WKLV�UXOH�DQG�LWV�SRWHQWLDO�LPSOLFDWLRQV�ZKHQ�
HVWLPDWLQJ QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��SDUWLFXODUO\�LQ�WKH�FDVH�RI�KRVSLWDO�UHFRUGV�WKDW�ZHUH�QRW�
SDLUHG�ZLWK�D�FUDVK�UHFRUG��([WHUQDO�FDXVH�FRGHV�VWDWLQJ�WKDW�D�FDVH�KDG�RFFXUUHG�µLQ�WUDIILF¶�ZHUH�DVVHVVHG�
LQ�OLJKW�RI�WKH�3ODFH�RI�RFFXUUHQFH FRGH�LQ�WKH�VDPH�UHFRUG��,I�FRGHG�SODFH�ZDV�³VWUHHW�DQG�KLJKZD\´��WKH�
H[WHUQDO�FDXVH�FRGH�ZDV�DFFHSWHG�DW�IDFH�YDOXH �1RWH��DW�OHDVW�����RI�KRVSLWDO�UHFRUGV�LQ�&�+��SDLUV KDYH D�
SODFH�FRGH�RI�³VWUHHW�DQG�KLJKZD\´�� ,I�FRGHG�SODFH�ZDV�³XQVSHFLILHG´��WKHQ�LW�ZDV�FRQFOXGHG�WKDW�WKH�UHFRUG�
LV�OLNHO\�WR�KDYH�ODFNHG�VXIILFLHQW�LQIRUPDWLRQ�RQ�ZKHUH�WKH�LQMXULRXV�HYHQW�RFFXUUHG��UHTXLULQJ�WKH�FRGHU�WR�
DSSO\�WKH�,&'����UXOH�DQG�FKRVH�D�µWUDIILF¶�FRGH�E\�GHIDXOW��,Q�WKHVH�µWUDIILF¶�FDVHV��WKDW�VWDWXV�ZDV�FRQVLGHUHG�
WR�EH�GRXEWIXO��DQG�WKH\�ZHUH�QRW�LQFOXGHG�LQ�WKH�PDLQ�HVWLPDWHV���&DVHV�ZLWK�VSHFLILHG�SODFHV�RWKHU�WKDQ�
³VWUHHW�DQG�KLJKZD\´�DUH�UHODWLYHO\�IHZ��

'DWD�DYDLODEOH�ZLWKLQ�WKLV�SURMHFW�GLG�QRW�SURYLGH�D�EDVLV�WR�GHWHUPLQH�WKH�SURSRUWLRQ�RI�WKH�GRXEWIXO�µWUDIILF¶�
FDVHV�WKDW�GLG��LQ�IDFW��RFFXU�LQ�WUDIILF��:H�WKLQN�WKDW�WKLV�FRXOG�SUREDEO\�EH�GHWHUPLQHG��IRU�DW�OHDVW�VRPH�RI�
WKH�+��GRXEWIXO�FDVHV��E\�H[DPLQLQJ�VDPSOHV�RI�UHFRUGV RI�DGPLWWHG�FDVHV��SUHIHUDEO\�LQFOXGLQJ�(' DQG�
DPEXODQFH�UHFRUGV� LQ�DW�OHDVW�VHYHUDO�MXULVGLFWLRQV �LGHDOO\�DOO���&RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�VXSSRUWLQJ�
D�SURMHFW�WR�GR�WKDW��ZKLFK�ZRXOG�VWUHQJWKHQ�WKH�EDVLV�RI�WKH�GHFLVLRQ�FRQFHUQLQJ�LQFOXVLRQ�RI�WKHVH�FDVHV�

6HYHULW\��KRZ�EHVW�WR�RSHUDWLRQDOLVH�LW�IRU�QRQ�IDWDO�URDG�LQMXU\�FDVHV"

7KH�GHILQLWLRQ�RI�D�VHULRXV�LQMXU\�DJUHHG�IRU�1566�UHSRUWLQJ SXUSRVHV LV�D�KRVSLWDOLVDWLRQ��LUUHVSHFWLYH�RI�
LQMXU\�VHYHULW\�DQG�OHQJWK�RI�VWD\��7KDW GHILQLWLRQ�KDV�EHHQ�XVHG�IRU�WKLV�QDWLRQDO�SURMHFW� $V�DOUHDG\�QRWHG��
9LFWRULD�KDV�SURSRVHG�WR�IRFXV�RQ�D�VXE�VHW�RI�VHULRXV�LQMXU\�FDVHV�GHILQHG�E\�D�PD[LPXP�LQMXU\�VHYHULW\�
VFRUH�RI���IRU�LWV�RZQ�UHSRUWLQJ� :H�WKHUHIRUH�VXJJHVW�LW�LV�LPSRUWDQW�WR�FRQVLGHU�VHYHULW\�DQG�LQMXU\�EXUGHQ�LQ�
6WDJH���

1RQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV�YDU\�ZLGHO\�LQ�QDWXUH�RI�LQMXU\�VXVWDLQHG��OHQJWK�RI�VWD\��SURFHGXUHV�
SHUIRUPHG�DQG�QXPEHU�RI�VXEVHTXHQW�HSLVRGHV�LQ�KRVSLWDO��7KLV�UHIOHFWV�WKHLU�GLYHUVH�VHYHULW\��$V�VKRZQ�LQ�
RWKHU�SURMHFWV��PDQ\�SHRSOH�ZLWK�VXFK�LQMXULHV�WXUQ�RXW�WR�KDYH�SHUVLVWLQJ�GLVDELOLW\�DQG�IXQFWLRQDO�GHFUHPHQWV
�H�J� *DEEH�HW�DO������D������E���������

6XJJHVWLRQV�RQ�KRZ�WR�GHILQH�VHULRXV�LQMXU\�IRU�URDG�VDIHW\�LQFOXGH XVLQJ�FRQILUPHG�KRVSLWDO�DGPLVVLRQ�
�DV�LQ�WKLV�UHSRUW��RU�RWKHU�UHVRXUFH�EDVHG�PHDVXUHV� VXFK�DV�OHQJWK�RI�KRVSLWDO�VWD\��2WKHU�DSSURDFKHV
LQFOXGH�WKUHDW�WR�OLIH�PHDVXUHV��H�J� $EEUHYLDWHG�,QMXU\�6FDOH��$,6���,QWHUQDWLRQDO�&ODVVLILFDWLRQ�RI�'LVHDVHV±
EDVHG�,QMXU\�6HYHULW\�6FRUH��,&,66���RU�EXUGHQ�RI�GLVHDVH�PHDVXUHV��H�J� 'LVDELOLW\�$GMXVWHG�/LIH�<HDUV��
4XDOLW\�$GMXVWHG�/LIH�<HDUV���%HUU\�	�+DUULVRQ��������*DEEH�HW�DO������D��2VOHU��5XWOHGJH��'HLV�	�%HGULFN��
������:DUG�HW�DO� �������7KHUH�KDV�EHHQ�OLWWOH�IRUPDO�UHVHDUFK�RQ�WKH�DSSOLFDWLRQ�RI�WKHVH�PHDVXUHV�WR�QRQ�
IDWDO�URDG�FUDVK�LQMXU\�VXUYHLOODQFH��)LWQHVV�IRU�SXUSRVH��YDOLGLW\��UHOLDELOLW\��DFURVV�MXULVGLFWLRQV��DFURVV�FDVHV��
DQG�RYHU�WLPH���DQG�HDVH�RI�XVH��VKRXOG EH�H[SORUHG�LQ�RUGHU�WR�DVVHVV�WKH�UHODWLYH�PHULWV RI�WKH SRWHQWLDO
PHDVXUHV��'HSHQGLQJ�RQ�WKH�PHDVXUH�XVHG��LW�IROORZV�WKDW�GLIIHUHQW�LQFLGHQFH�ILJXUHV�DQG�SURILOHV�ZLOO�EH�
IRXQG� ZKLFK�PLJKW LPSDFW�RQ�UHVRXUFH�DOORFDWLRQ�DQG�VWUDWHJ\�GHYHORSPHQW��

*LYHQ�WKDW��KRZ�EHVW�WR�FKDUDFWHULVH�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV�LQ�WHUPV�RI�VHYHULW\"�:H�FRXOG�
DSSO\�,&,66�WR�WKH�,&'�FRGHV�RI�+��HSLVRGHV��7KDW�ZRXOG�EH�RI�VRPH�YDOXH��H�J��GR�WKH�,&,66�YDOXHV�
FRUUHODWH�ZLWK�PRUWDOLW\�LQ�WKH�SHULRG�IRU�ZKLFK�ZH�KDYH�1',�GDWD"���,Q�SULQFLSDO��$,6�DQG�VFRUHV�EDVHG�RQ�WKH�
$,6 FRXOG�EH�XVHG��LQ�WZR�ZD\V��)LUVW�$,6�FRXOG�EH�PDSSHG�IURP�,&'����GDWD��+RZHYHU��HYLGHQFH�RI�JRRG�
SHUIRUPDQFH�RI�PDSV�LV�ODFNLQJ��DV�LV�HYLGHQFH�RI�DQ�DGYDQWDJH�RI�,&'�FRGHV�PDSSHG�WR�$,6�RYHU�,&,66�DQG�
RWKHU�PHWKRGV�EDVHG�GLUHFWO\�RQ�,&'�GDWD��6HFRQG��SHUKDSV�DQ�DUUDQJHPHQW�FRXOG�EH�PDGH�WR�DOORZ�OLQNDJH�
ZLWK WUDXPD�FHQWUH�GDWD WKDW�LQFOXGHV GLUHFWO\�FRGHG WR $,6��



$�1DWLRQDO�$SSURDFK�WR�0HDVXULQJ�1RQ�IDWDO�&UDVK�2XWFRPHV

$XVWURDGV������_�SDJH���

1R�PDWWHU�KRZ $,6�LV�XVHG��KRZHYHU��LW�LV�PDLQO\�UHOHYDQW�WR�PHDVXULQJ�WKUHDW�WR�OLIH��ZKHUHDV�WKH�PDLQ�LVVXH�
IRU�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV LV�ULVN�RI�SHUVLVWLQJ�GHILFLWV�LQ�IXQFWLRQLQJ�DQG�UHODWHG�GLVDELOLW\��,Q�
UHFHQW�\HDUV��SURMHFWV�KDYH�EHHQ�GRQH�LQ�ZKLFK�SRSXODWLRQ�EDVHG�FRKRUWV�RI�LQMXUHG�SHRSOH�ZHUH�IROORZHG�
RYHU�WLPH�DQG�DVVHVVHG�SHULRGLFDOO\�IRU�IXQFWLRQLQJ��ZHOO�EHLQJ�DQG�RWKHU�FKDUDFWHULVWLFV�UHOHYDQW�WR�UHFRYHU\�
�H�J� *DEEH�HW�DO������D������E��� :HLJKWV�EDVHG�RQ�VXFK�SURMHFWV�DUH�LQWULQVLFDOO\�IRFXVHG�RQ�WKH�ZHOOEHLQJ�
DQG�IXQFWLRQLQJ�RI�VXUYLYRUV�RI�VHULRXV�LQMXU\��DQG�FRXOG�EH�DSSOLHG�WR�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV��
)XUWKHU��D�ODUJH�SURSRUWLRQ�RI�WKH�9LFWRULDQ�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV�PHHW�WKH�LQFOXVLRQ�FULWHULD�
IRU�WKH�9LFWRULDQ�6WDWH�7UDXPD�5HJLVWU\�RU�WKH�9LFWRULDQ�2UWKRSDHGLF�7UDXPD�2XWFRPHV�5HJLVWU\ IROORZ�XS�
V\VWHPV��3HUKDSV�DQ�DUUDQJHPHQW�FRXOG�EH�PDGH�LQ�IXWXUH�WR�LQFOXGH�IROORZ�XS�GDWD�DV�SDUW�RI�WKH�UHFRUGV�RI�
9LFWRULDQ�FDVHV�LQFOXGHG�LQ�WKH�SURMHFW��QRWLQJ�WKDW VRPH�ZRUN�UHOHYDQW�WR�WKLV�KDV�DOUHDG\�FRPPHQFHG�LQ�WKDW
MXULVGLFWLRQ� :H�UHFRPPHQG�FRQVLGHUDWLRQ�RI�WKLV�PDWWHU�GXULQJ 6WDJH���

1RQ�DGPLWWHG�FDVHV

7KH�VFRSH�RI�GDWD�XVHG�LQ�WKH�6WDJH���SURMHFW�ZDV�OLPLWHG�WR�KRVSLWDO�UHFRUGV RI�DGPLWWHG�SDWLHQWV� ,W�LV�OLNHO\
WKDW�WKH�ODUJHVW�SDUW�RI�WKH�EXUGHQ�RI�GLVDELOLW\��UHGXFHG�IXQFWLRQLQJ�DQG�FRVW�GXH�WR�QRQ�IDWDO�URDG�LQMXULHV�LV�
LQ�WKLV�JURXS��$OVR��WKH�DGPLWWHG�SDWLHQW�GDWD�FROOHFWLRQV�DUH�D�FRPSOHWH�DQG�UHODWLYHO\�PDWXUH�DQG�FRQVLVWHQW�
GDWD�VRXUFH��ZKLFK�ZDV�DQ�LPSRUWDQW�FRQVLGHUDWLRQ�IRU�WKH�6WDJH���SURMHFW� +RZHYHU��VRPH�SHRSOH�ZKR�DUH�
QRW�DGPLWWHG�WR�KRVSLWDO�FDQ�EH�H[SHFWHG�WR�VXVWDLQ�QRQ�WULYLDO�KDUP�LQ�URDG�FUDVKHV��DQG�DWWHQWLRQ�VKRXOG�EH�
JLYHQ�WR�WKH�IHDVLELOLW\�RI�EURDGHQLQJ�WKH�UDQJH�RI�GDWD�VRXUFHV�LQ�IXWXUH WR�SRVVLEO\�LQFOXGH�HPHUJHQF\�
GHSDUWPHQW�GDWD�DQG�SUHKRVSLWDO�GDWD� :H�DOVR�UHFRPPHQG�FRQVLGHUDWLRQ�RI�WKLV�PDWWHU�GXULQJ 6WDJH���

6HOHFWLRQ�RI�KRVSLWDO�UHFRUGV

7KH�VHOHFWLRQ�RI�KRVSLWDO�UHFRUGV�IRU�LQFOXVLRQ�LQ�6WDJH���ZDV�UHVWULFWHG�WR�WKRVH WKDW�LQFOXGHG�DW�OHDVW�RQH�RI�
VHYHUDO�IODJV WKDW�ZHUH�FRQVLGHUHG�WR�LQGLFDWH OLNHOLKRRG��RU�D�SODXVLEOH�SRVVLELOLW\� WKDW�LW�ZDV�GXH�WR�
LQYROYHPHQW�RI�WKH�SHUVRQ�LQ�D ODQG�WUDQVSRUW�FUDVK �VHH�6HFWLRQ�������:KLOH�WKLV�SURFHVV�ZLOO�KDYH�LQFOXGHG�
WKH�JUHDW�PDMRULW\�RI�UHOHYDQW�KRVSLWDO�UHFRUGV��LW�LV�OLNHO\�WKDW�LW�RYHUORRNHG�D�VPDOO�SURSRUWLRQ�ZKHUH�WKH�
KRVSLWDO�UHFRUG�RI�DQ�HSLVRGH�WKDW�ZDV��LQ�IDFW��GXH�WR�D�FUDVK KDG�QRQH�RI�WKRVH�IODJV��6RPH�VXFK�FDVHV�
FRXOG�EH�WKH�VXEMHFW�RI�D�FUDVK�UHFRUG��DQG�WKHLU�DEVHQFH�IURP�WKH�6WDJH���SURMHFW�PLJKW�DFFRXQW�IRU�VRPH�RI�
WKH�QRQ�SDLUHG�FUDVK�UHFRUGV��

,GHDOO\��FUDVK�UHFRUGV�ZRXOG�EH�OLQNHG�DJDLQVW�D�ILOH�FRPSULVLQJ�DOO�DGPLWWHG SDWLHQW�UHFRUGV��7KDW�ZDV�QRW�
SUDFWLFDEOH�LQ�WKH�6WDJH���SURMHFW��GXH�WR�WKH�DEVHQFH�RI�D�QDWLRQDO�OLQNDJH�NH\�IRU�DOO�KRVSLWDOLVHG�FDVHV��
:RUN�QRZ�LQ�SURJUHVV�E\�WKH�$,+:�KDV�WKH�DLP�RI�GHYHORSLQJ�D�SHUVLVWLQJ�QDWLRQDO�OLQNDJH�NH\�EDVHG�RQ�DOO�
DGPLWWHG�SDWLHQWV��DQG�VHYHUDO�RWKHU�VRXUFHV���,W�LV�HQYLVDJHG�WKDW�WKLV�ZRXOG�EH�XVHG�DV�WKH�EDVLV�IRU�WKH�
OLQNDJH�LQ�WKH�RQJRLQJ�IRUP�RI�WKH�QRQ�IDWDO�URDG�LQMXU\�GDWD�V\VWHP��L�H��6WDJH��� DQG�H[SORUDWLRQ�RI�WKLV�
SRVVLELOLW\�VKRXOG�EH�PDGH�SDUW�RI�WKH�6WDJH���SURMHFW��3HQGLQJ�WKDW��FRQVLGHUDWLRQ�PLJKW�EH�JLYHQ�WR�
FRQGXFWLQJ�LQYHVWLJDWLRQV�ZLWKLQ�LQGLYLGXDO MXULVGLFWLRQV��RQ�WKH�EDVLV�RI�H[LVWLQJ�MXULVGLFWLRQ�VSHFLILF�OLQNDJH�
NH\V��WR�DVVHVV�ZKHWKHU�&�+� SDLUV�ZHUH�RYHUORRNHG�IRU�WKLV�UHDVRQ��KRZ�PDQ\� DQG�KRZ�WKH\ ZHUH�FRGHG�LQ�
WKH�KRVSLWDO�GDWD��)LQGLQJV�FRXOG�EH�DSSOLHG�LQ�ODWHU�VWDJHV�RI�WKLV�SURMHFW�
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5HIHUHQFHV

$XVWUDOLD��$WWRUQH\�*HQHUDO
V�'HSDUWPHQW��2IILFH�RI�/HJLVODWLYH�'UDIWLQJ��1DWLRQDO�5RDG�7UDQVSRUW�
&RPPLVVLRQ��$XVWUDOLD��	�$XVWUDOLDQ�7UDQVSRUW�&RXQFLO������ $XVWUDOLDQ�URDG�UXOHV��DV�DSSURYHG�E\�WKH�
$XVWUDOLDQ�7UDQVSRUW�&RXQFLO���GUDIWHG�E\�WKH�2IILFH�RI�/HJLVODWLYH�'UDIWLQJ��&RPPRQZHDOWK�$WWRUQH\�
*HQHUDO
V�'HSDUWPHQW� 0HOERXUQH��1DWLRQDO�5RDG�7UDQVSRUW�&RPPLVVLRQ�

$XVWUDOLDQ�%XUHDX�RI�6WDWLVWLFV ����� 1DWLRQDO�+HDOWK�6XUYH\��+HDOWK�6HUYLFH�8VDJH�DQG�+HDOWK�5HODWHG�
$FWLRQV������±����>$FFHVVHG DW�ZZZ�DEV�JRY�DX RQ���-XO\�����@�

$OVRS�-�	�/DQJOH\�-������ 8QGHU�UHSRUWLQJ�RI�PRWRU�YHKLFOH�WUDIILF�FUDVK�YLFWLPV�LQ�1HZ�=HDODQG��$FFLGHQW�
$QDO\VLV�	�3UHYHQWLRQ�������� ���±����

%HUU\�-*�	�+DUULVRQ�-(������ +RVSLWDO�VHSDUDWLRQV�GXH�WR�LQMXU\�DQG�SRLVRQLQJ��$XVWUDOLD�����±����
$XVWUDOLDQ�,QVWLWXWH�RI�+HDOWK�DQG�:HOIDUH�

%RXIRXV�6��)LQFK�&��+D\HQ�$� 	�:LOOLDPVRQ�$������ 'DWD�OLQNDJH�RI�KRVSLWDO�DQG�3ROLFH�FUDVK�GDWDVHWV�LQ�
16:��8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV�

%R\G�-+��5DQGDOO�60��)HUUDQWH�$0��%DXHU�-.��0F,QQHQ\�.��%URZQ�$3��6SLOVEXU\�.��*LOOLHV�0��	�6HPPHQV�
-%������ $FFXUDF\ DQG FRPSOHWHQHVV RI SDWLHQW SDWKZD\V±WKH EHQHILWV RI QDWLRQDO GDWD OLQNDJH LQ
$XVWUDOLD��%0& +HDOWK 6HUYLFHV 5HVHDUFK� $XJXVW����������

%XUHDX�RI�,QIUDVWUXFWXUH��7UDQVSRUW�DQG�5HJLRQDO�(FRQRPLFV��%,75(��������&RVW�RI�5RDG�&UDVKHV�LQ�
$XVWUDOLD�������5HVHDUFK�5HSRUW������&DQEHUUD��1RYHPEHU�

%XUHDX�RI�,QIUDVWUXFWXUH��7UDQVSRUW�DQG�5HJLRQDO�(FRQRPLFV��%,75(��������'HYHORSLQJ�QDWLRQDO�URDG�VDIHW\�
LQGLFDWRUV�IRU�LQMXU\� ,QIRUPDWLRQ�6KHHW�����&DQEHUUD�

%XUHDX�RI�,QIUDVWUXFWXUH��7UDQVSRUW�DQG�5HJLRQDO�(FRQRPLFV��%,75(�� ������5RDG�WUDXPD�$XVWUDOLD������
VWDWLVWLFDO�VXPPDU\� $XJXVW�

%XUHDX�RI�,QIUDVWUXFWXUH��7UDQVSRUW�DQG�5HJLRQDO�(FRQRPLFV��%,75(�� ����� 6XPPDU\�WUDIILF�KRVSLWDOLVHG�
LQMXU\�VHULHV��SURGXFHG�E\�WKH�1DWLRQDO�,QMXU\�6XUYHLOODQFH�8QLW�)OLQGHUV�8QLYHUVLW\�XQGHU�DQ�DJUHHPHQW�
ZLWK�WKH�$XVWUDOLDQ�,QVWLWXWH�RI�+HDOWK�DQG�:HOIDUH� >$FFHVVHG�DW��
KWWSV���ELWUH�JRY�DX�SXEOLFDWLRQV�RQJRLQJ�KRVSLWDOLVHG�LQMXU\�DVS[ @

&HQWUH�IRU�5RDG�6DIHW\������ 6HULRXV�,QMXULHV�LQ�16:������WR�������>$FFHVVHG DW
KWWS���URDGVDIHW\�WUDQVSRUW�QVZ�JRY�DX�VWDWLVWLFV�VHULRXV�LQMXULHV�KWPO@�

&KDSPDQ $�	�5RVPDQ�'������ 0HDVXULQJ�URDG�FUDVK�LQMXU\�VHYHULW\�LQ�:HVWHUQ�$XVWUDOLD�XVLQJ�,&,66�
PHWKRGRORJ\��3DSHU�SUHVHQWHG�DW�WKH�,QVXUDQFH�&RPPLVVLRQ�RI�:HVWHUQ�$XVWUDOLD�5RDG�6DIHW\�)RUXP�
DQG�$ZDUGV� 3HUWK�

)DUPHU�&0������ 5HOLDELOLW\�RI�SROLFH�UHSRUWHG�LQIRUPDWLRQ�IRU�GHWHUPLQLQJ�FUDVK�DQG�LQMXU\�VHYHULW\��7UDIILF�
,QMXU\�3UHYHQWLRQ���������±����'2,�������������������������

*DEEH�%-��/\RQV�5$��6LPSVRQ�30��5LYDUD�)3��$PHUDWXQJD�6��3ROLQGHU�6��'HUUHWW�6��+DUULVRQ�-(������
'LVDELOLW\�ZHLJKWV�EDVHG�RQ�SDWLHQW�UHSRUWHG�GDWD�IURP�D�PXOWLQDWLRQDO�LQMXU\�FRKRUW��%XOO�:RUOG�+HDOWK�
2UJDQ�������1RY�����������������&��

*DEEH�%-� /\RQV�5$��+DUULVRQ�-(��5LYDUD�)3��$PHUDWXQJD�6��-ROOH\�'��3ROLQGHU�6�	�'HUUHWW�6�����D���
9DOLGDWLQJ�DQG�LPSURYLQJ�LQMXU\�EXUGHQ�HVWLPDWHV�VWXG\��WKH�LQMXU\�9,%(6�VWXG\�SURWRFRO��,QMXU\�3UHYHQWLRQ�
����� ���H��
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*DEEH�%-��%UDDI�6��)LW]JHUDOG�0��-XGVRQ�5��+DUULVRQ�-(��/\RQV�5$��3RQVIRUG�-��&ROOLH�$��$PHUDWXQJD�6��
$WWZRRG�'��&KULVWLH�1��1XQQ�$��&DPHURQ�3$�����E� 5(6725(��5(FRYHU\�DIWHU�6HULRXV�7UDXPD��
2XWFRPHV��5HVRXUFH�XVH�	 SDWLHQW�([SHULHQFHV�VWXG\�SURWRFRO��,QMXU\�3UHYHQWLRQ������2FW��������������

0LWFKHOO�5-��&XUWLV�. 	 )RVWHU�.������ $����\HDU�UHYLHZ�RI�FKLOG�LQMXU\�KRVSLWDOLVDWLRQV��KHDOWK�RXWFRPHV�DQG�
WUHDWPHQW�FRVWV�LQ�$XVWUDOLD��,QMXU\�3UHYHQWLRQ� 3XEOLVKHG�RQOLQH�)LUVW�����-XO\�������
GRL� ��������LQMXU\SUHY�������������

0LWFKHOO�5-��&DPHURQ�&0��0F&OXUH�5- 	 :LOOLDPVRQ�$0������ 'DWD OLQNDJH FDSDELOLWLHV LQ $XVWUDOLD�
SUDFWLFDO LVVXHV LGHQWLILHG E\ D 3RSXODWLRQ +HDOWK 5HVHDUFK 1HWZRUN 
3URRI RI FRQFHSW SURMHFW
� $XVWUDOLD�
1HZ�=HDODQG�-RXUQDO�3XEOLF�+HDOWK� $XJXVW� �� ���� ���±����GRL���������������������������

0RRUH�+&��*XLYHU�7��:RROODFRWW�$��GH�.OHUN�1� 	 *LGGLQJ�+)������ (VWDEOLVKLQJ D SURFHVV IRU FRQGXFWLQJ
FURVV�MXULVGLFWLRQDO UHFRUG OLQNDJH LQ $XVWUDOLD� $XVWUDOLD�1HZ�=HDODQG�-RXUQDO�3XEOLF�+HDOWK ������ $SULO�
����� ���±����

1DWLRQDO�&DVHPL[�DQG�&ODVVLILFDWLRQ�&HQWUH������ 7KH�LQWHUQDWLRQDO�VWDWLVWLFDO�FODVVLILFDWLRQ�RI�GLVHDVHV�DQG�
UHODWHG�KHDOWK�SUREOHPV����WK�UHYLVLRQ��$XVWUDOLDQ�PRGLILFDWLRQ �,&'����$0���$XVWUDOLDQ�FODVVLILFDWLRQ�RI�
KHDOWK�LQWHUYHQWLRQV��$&+,��DQG�$XVWUDOLDQ�FRGLQJ�VWDQGDUGV��$&6�� �WK�HGQ��:ROORQJRQJ��8QLYHUVLW\�RI�
:ROORQJRQJ�

2VOHU�7��5XWOHGJH�5��'HLV�-�	�%HGULFN�(������ ,&,66��DQ�LQWHUQDWLRQDO�FODVVLILFDWLRQ�RI�GLVHDVH���EDVHG�LQMXU\�
VHYHULW\�VFRUH��7KH�-RXUQDO�RI�7UDXPD�DQG�$FXWH�&DUH�6XUJHU\�������� ���±�����

4XHHQVODQG�'HSDUWPHQW�RI�7UDQVSRUW�DQG�0DLQ�5RDGV������ 4XHHQVODQG�5RDG�&UDVK�:HHNO\�5HSRUW��
>$FFHVVHG DW KWWSV���ZZZ�WPU�TOG�JRY�DX�6DIHW\�7UDQVSRUW�DQG�URDG�VWDWLVWLFV�5RDG�VDIHW\�VWDWLVWLFV�DVS[@�

5RVPDQ�'��6SLOVEXU\�.��$ODQ�-��)HUUDQWH�$0��<RXQJ�$��)XOOHU�( 	 6PLWK�0������ 0XOWL�MXULVGLFWLRQDO OLQNDJH
LQ $XVWUDOLD� 3URYLQJ D FRQFHSW��$XVWUDOLDQ DQG 1HZ =HDODQG -RXUQDO RI 3XEOLF +HDOWK������������±���

6RXWK�$XVWUDOLDQ�'HSDUWPHQW�RI�3ODQQLQJ�7UDQVSRUW�DQG�,QIUDVWUXFWXUH������ �����5RDG�)DWDOLWLHV�DQG�
6HULRXV�,QMXULHV�LQ�6RXWK�$XVWUDOLD��>$FFHVVHG DW
KWWSV���GSWL�VD�JRY�DX�WRZDUGV]HURWRJHWKHU�URDGBFUDVKBIDFWV@�

6SLOVEXU\�.� 5RVPDQ�'� $ODQ�-� %R\G�-� )HUUDQWH�$� 	�6HPPHQV�-������ &URVV�ERUGHU�KRVSLWDO�XVH��DQDO\VLV�
XVLQJ�GDWD�OLQNDJH�DFURVV�IRXU�$XVWUDOLDQ�VWDWHV� 0HGLFDO�-RXUQDO�RI�$XVWUDOLD����������� ���±����

7KH�3DUOLDPHQW�RI�9LFWRULD�5RDG�6DIHW\�&RPPLWWHH������ ,QTXLU\�LQWR�6HULRXV�,QMXU\� 5HWULHYHG�IURP�
KWWS���ZZZ�SDUOLDPHQW�YLF�JRY�DX�LPDJHV�VWRULHV�FRPPLWWHHV�UVF�VHULRXVBLQMXU\�56&B�
B,148,5<B,172B6(5,286B,1-85<�SGI�

7UDQVSRUW�IRU�16:������ 6HULRXV�,QMXULHV�LQ�16:��5HSRUWLQJ�RQ�PHWKRGRORJ\�DQG�UHVXOWV��&HQWUH�IRU�5RDG�
6DIHW\��YHUVLRQ������0DUFK�

9LF5RDGV������ �����$QDO\VLV�RI�WKH�9LFWRULDQ�5RDG�7ROO��)DWDOLWLHV�DQG�6HULRXV�,QMXULHV��>$FFHVVHG DW
KWWSV���ZZZ�YLFURDGV�YLF�JRY�DX�VDIHW\�DQG�URDG�UXOHV�VDIHW\�VWDWLVWLFV�FUDVK�VWDWLVWLFV@�

:DUG�+��/\RQV�5��*DEEH�%��7KRUHDX�5��3LQGHU�/��	�0DFH\�6������ 5RDG�6DIHW\�5HVHDUFK�5HSRUW�1R������
5HYLHZ�RI�3ROLFH�5RDG�&DVXDOW\�,QMXU\�6HYHULW\�&ODVVLILFDWLRQ±$�)HDVLELOLW\�6WXG\��/RQGRQ��'HSDUWPHQW�RI�
7UDQVSRUW�

:DWVRQ�$��:DWVRQ�%&�	�9DOOPXXU�.������ +RZ�DFFXUDWH�LV�WKH�LGHQWLILFDWLRQ�RI�VHULRXV�WUDIILF�LQMXULHV�E\�
3ROLFH"�7KH�FRQFRUGDQFH�EHWZHHQ�3ROLFH�DQG�KRVSLWDO�UHSRUWHG�WUDIILF�LQMXULHV��,Q�3URFHHGLQJV�RI�WKH������
$XVWUDODVLDQ�5RDG�6DIHW\�5HVHDUFK��3ROLFLQJ�	�(GXFDWLRQ�&RQIHUHQFH� $XVWUDODVLDQ�&ROOHJH�RI�5RDG�
6DIHW\��$&56��

:DWVRQ�$��:DWVRQ�%��	�9DOOPXXU�.������ (VWLPDWLQJ�XQGHU�UHSRUWLQJ�RI�URDG�FUDVK�LQMXULHV�WR�SROLFH�XVLQJ�
PXOWLSOH�OLQNHG�GDWD�FROOHFWLRQV��$FFLGHQW�$QDO\VLV�	�3UHYHQWLRQ����� ��±���
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$SSHQGL[�$ 3URMHFW�6XPPDU\

$�� 3XUSRVH��LVVXHV��OLQNV�WR�$XVWURDGV�6WUDWHJLF�DQG�2SHUDWLRQDO�
3ODQV

)URP�DJUHHPHQW�VLJQHG����1RYHPEHU������

7LWOH�� $�QDWLRQDO�DSSURDFK�WR�PHDVXULQJ�QRQ�IDWDO�FUDVK�RXWFRPHV

3URMHFW�
1XPEHU�

66���� 3URMHFW�7\SH� 6WUDWHJLF�5HVHDUFK

7DVN�)RUFH� 6DIHW\�7DVN�)RUFH

3XUSRVH� 7R�SURYLGH�SURRI�RI�FRQFHSW�IRU�D�QDWLRQDO�DSSURDFK�WR�WKH�GHVLJQ��GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�
D�SURFHVV�WR�VXSSO\�URXWLQH�QDWLRQDO�GDWD�RQ�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXULHV�LQ�$XVWUDOLD�

,VVXH� �� :KDW�EHQHILWV�ZLOO�EH�JDLQHG�IURP�WKLV�UHVHDUFK"�+RZ�ZLOO�LW�FRQWULEXWH�WR�VDYLQJ�OLYHV�DQG�
UHGXFLQJ�LQMXULHV"

$FWLRQ�WR�LPSURYH�WKH�1DWLRQDO�PHDVXUHPHQW�RI�QRQ�IDWDO�LQMXU\�LV�LGHQWLILHG�DV�D�SULRULW\�LQ�WKH�
1566�5HYLHZ�DQG�LV�LQFOXGHG�LQ�WKH�GUDIW�$FWLRQ�3ODQ�IRU�����±������

:KLOH�VRPH�MXULVGLFWLRQV�DUH�WDNLQJ�VWHSV�WR�LPSURYH�WKHLU�V\VWHPV�IRU�FROOHFWLQJ�QRQ�IDWDO�LQMXU\�
GDWD��H�J� WKURXJK�OLQNLQJ�RI�KRVSLWDO�DQG�FUDVK�GDWDEDVHV���WKHUH�LV�D�QHHG�IRU�QDWLRQDO�
FROODERUDWLRQ�RQ�WKH�GHYHORSPHQW�RI�EHVW�SUDFWLFH�DSSURDFKHV��FDVH�LQFOXVLRQ�VWDQGDUGV��PHDVXUHV�
RI�KLJK�WKUHDW�WR�OLIH�DQG�GLVDELOLW\�FDVHV��HWF��

*HWWLQJ�WKH�ULJKW�V\VWHPV�LQ�SODFH�ZLOO�EH�D�ORQJ�WHUP��LQFUHPHQWDO��HQGHDYRXU��EXW�ZRUN�LV�QHHGHG�
DV�VRRQ�DV�SRVVLEOH�WR�HVWDEOLVK�DQG�VXSSRUW�D�QDWLRQDOO\�FRRUGLQDWHG�DSSURDFK�WKDW�GHOLYHUV�D�
FRQVLVWHQW�VHULHV�LQ�D�WLPHO\�ZD\�

7KLV�SURMHFW�ZLOO�

L� DLP�WR�REWDLQ�HWKLFV�DSSURYDOV�WR�XQGHUWDNH�QDWLRQDO�PDWFKLQJ�DQG�OLQNDJH�RI�KRVSLWDO��GHDWKV�
DQG�FUDVK�GDWD��IRU�SDVW�DQG�IXWXUH�\HDUV��

LL� ZKHUH�DSSURYDOV�DUH�UHFHLYHG��UHTXHVW�GDWD�DQG�XQGHUWDNH�PDWFKLQJ�IRU�WKH�PRVW�UHFHQW�\HDU�
�IRU�KRVSLWDO�GDWD�WKLV�LV�OLNHO\�WR�EH�����±����

LLL� SURGXFH�D�UHSRUW�GHVFULELQJ�WKH�PHWKRG��NH\�LVVXHV�DQG�ILQGLQJV�

�� :KDW�ZLOO�EH�WKH�WDQJLEOH�RXWSXWV�RI�WKLV�FRPSOHWHG�SURMHFW"�

L� $�GRFXPHQWHG�DQG�FRPSOHWHG�SURFHVV�RI�VHHNLQJ�DSSURYDOV�IURP�GDWD�FXVWRGLDQV�DQG�HWKLFV�
FRPPLWWHHV�IRU�GDWD�OLQNDJH�DQG�IRU�WZR�W\SHV�RI�OLQNHG�GDWD�ILOHV�DQG�XVHV��)RU�ERWK�ILOHV��
DSSURYDOV�ZLOO�EH�VRXJKW�
D� IRU�WKH�PRVW�UHFHQW�DYDLODEOH�FDOHQGDU�\HDU��SLORW�SURMHFW�UHIHUHQFH�\HDU���
E� IRU�WKH�SHULRG�IURP������WR�WKH�\HDU�EHIRUH�WKH�UHIHUHQFH�\HDU��DQG�
F� IRU�\HDUV�DIWHU�WKH�SLORW�SURMHFW�UHIHUHQFH�\HDU�

LL� 6XEMHFW�WR�D�5HYLHZ�SRLQW�GHFLVLRQ�WR�SURFHHG�DQG�DSSURSULDWH�DSSURYDOV��WZR�VHSDUDWH�
ILOHV�XVHV��RQH�RU�ERWK�RI�
D� $QQXDO��DQDO\VDEOH�GH�LGHQWLILHG�XQLW�UHFRUG�ILOHV�IURP�OLQNHG�FUDVK��KRVSLWDO�DGPLVVLRQ�DQG�

GHDWKV�GDWD��WR�EH�KHOG�IRU�DQDO\VLV�E\�DSSURYHG�LQYHVWLJDWRUV�LQ�WKH�685(�VHFXUH�GDWD�
IDFLOLW\���1RWH�± $�NH\�REMHFWLYH�RI�WKH�SLORW�LV�WR�GHWHUPLQH�LI�WKLV�685(�GDWDVHW�FDQ�PHHW�WKH�
QHHGV�RI����1566�UHSRUWLQJ�DQG����MXULVGLFWLRQV��

E� 8QLW�UHFRUG�FUDVK�GDWD�ILOHV��QRW�GH�LGHQWLILHG���WR�ZKLFK�FHUWDLQ�GDWD�IURP�OLQNHG�KRVSLWDO�
DGPLVVLRQ�UHFRUGV�KDV�EHHQ�DGGHG��IRU�SURYLVLRQ�WR�FUDVK�GDWD�FXVWRGLDQV�DQG�WR�WKH�%XUHDX�
RI�,QIUDVWUXFWXUH��7UDQVSRUW�DQG�5HJLRQDO�(FRQRPLFV��%,75(����1RWH�± 7KH�SURMHFW�KDV�
UHTXHVWHG�IRU�GDWDVHW��E���³QRW�GH�LGHQWLILHG´�DV�LW�ZLOO�DOORZ�UHSRUWLQJ�DJDLQVW�1566�
LQGLFDWRUV��DQG�LI�SHUPLVVLRQV�SHUPLW��LW�ZLOO�EH�PRUH�XVHIXO�WR�MXULVGLFWLRQV�WKDW�GR�QRW�
FXUUHQWO\�GR�WKHLU�RZQ�OLQNDJH���6HH�5LVN�0DQDJHPHQW�6HFWLRQ��5HI�1R���

LLL� $�UHSRUW�
D� VXPPDULVLQJ�WKH�SURFHVV�DQG�UHVXOWV�RI�VHHNLQJ�DSSURYDOV��SDUW��L���
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E� DQ�DQDO\VLV�RI�WKH�OLQNHG�GDWD�ILOHV��LI�DQ\��RQ�PDWWHUV�UHOHYDQW�WR�WKH�SURMHFW�SXUSRVH��
LQFOXGLQJ�WKRVH�VWDWHG�LQ�4XHVWLRQ�� �VXEMHFW�WR�QHFHVVDU\�DSSURYDOV��DQG���

F� GHVFULELQJ�DQG�DSSUDLVLQJ�GDWD�LVVXHV�UHOHYDQW�WR�WKH�SXUSRVH��DQG�
G� GHVFULELQJ�WKH�EHVW�PHWKRG�IRU�XVLQJ�OLQNHG�GDWD�WR�VXSSO\�URXWLQH�QDWLRQDO�GDWD�RQ�QRQ�IDWDO�

KRVSLWDOLVHG�URDG�LQMXULHV�LQ�$XVWUDOLD�
LY� $�ZRUNVKRS�FRQGXFWHG�SULRU�WR�ILQDOLVDWLRQ�RI�WKH�UHSRUW�WR�FRPPXQLFDWH�DQG�H[SORUH�WKH�UHVXOWV�
Y� $�ZHELQDU�FRQGXFWHG�DW�WKH�HQG�RI�WKH�SURMHFW�

�� :KR�ZLOO�EH�WKH�SULPDU\�XVHU��DXGLHQFH��RI�WKLV�UHVHDUFK"�

6WDWH�DQG�WHUULWRU\�JRYHUQPHQWV��%,75(�'HSDUWPHQW�RI�,QIUDVWUXFWXUH�DQG�5HJLRQDO�'HYHORSPHQW�
�IRU�1566�UHSRUWLQJ�DQG�SROLF\�SXUSRVHV��

�� +RZ�ZLOO�WKH�ILQGLQJV�RI�WKLV�UHVHDUFK�EH�HIIHFWLYHO\ GLVVHPLQDWHG�WR�WKH�DXGLHQFH"

7KLV�SURMHFW�ZLOO�SURGXFH�D�UHSRUW�GHVFULELQJ�WKH�PHWKRG�DQG�WR�GLVFXVV�PDWWHUV�LQFOXGLQJ�
� 7KH�GHJUHH�RI�RYHUODS�LQ�FUDVK�DQG�KRVSLWDO�GDWD��LQFOXGLQJ�FKDUDFWHULVWLFV�RI�XQPDWFKHG�
KRVSLWDO�FDVHV��

� ,QVLJKWV�LQWR�WKH�FKDUDFWHULVWLFV�RI�KRVSLWDOLVHG�FDVHV�WKDW�FDQQRW�EH�OLQNHG�WR�FUDVK�GDWD��
SDUWLFXODUO\�WKH�QXPEHU�DQG�W\SH�RI�LQMXU\�RI�YXOQHUDEOH�URDG�XVHUV��H�J��PRWRUF\FOLVWV�DQG�SHGDO�
F\FOLVWV��

� &RPSDULVRQ�RI�EHVW�HVWLPDWHV�EDVHG�RQ�WKH�OLQNHG�GDWD�ZLWK�HVWLPDWHV�EDVHG�RQ�QRQ�OLQNHG�
KRVSLWDO�GDWD�IURP�WKH�1+0'�DQG�DSSUDLVH�WKH�GLIIHUHQFHV��

� 7KH�GHJUHH�RI�FRQFRUGDQFH�EHWZHHQ�WZR�GDWDEDVH�GHILQLWLRQV��µLQ�WUDIILF¶�FDVHV��1+0'��DQG�µRQ�
URDG¶�FDVHV��FUDVK�GDWD���DQG�

� 7KH�QXPEHUV�RI�FDVHV�ZKHUH�SHRSOH�GLH�XS�WR����GD\V�DIWHU�D�FUDVK�DQG�GHDWKV�IURP����GD\V�WR�
RQH�\HDU�DIWHU�D�FUDVK�

� $�ZRUNVKRS�DQG�D�GLVVHPLQDWLRQ�ZHELQDU�ZLOO�EH�KHOG�WR�FRPPXQLFDWH�DQG�H[SORUH�WKH�UHVXOWV�

�� :LOO�WKLV�UHVHDUFK�HQFRXUDJH�RU�UHTXLUH�FKDQJHV�LQ�SUDFWLFH"�:LOO�WKH�DXGLHQFH�QHHG�
VXSSRUW�WR�WUDQVODWH�WKHVH�ILQGLQJV�LQWR�SUDFWLFH"�)URP�ZKRP"

7KLV�SURMHFW�ZLOO�H[SORUH��GHYHORS�DQG�DSSO\�EHVW�SUDFWLFH�DSSURDFKHV�WR�QDWLRQDO�KRVSLWDO�FUDVK�
GDWD�OLQNDJH��LQ�FRQVXOWDWLRQ�ZLWK�MXULVGLFWLRQV�WKDW�DOUHDG\�XQGHUWDNH�VWDWH�OHYHO�OLQNDJH�

�� :LOO�URDG�DXWKRULWLHV�EH�DEOH�WR�REVHUYH�RU�PHDVXUH�WKH�EHQHILWV�RI�DQ\�FKDQJHV�WR�SUDFWLFH�
PDGH�DV�D�UHVXOW�RI�WKLV�UHVHDUFK"�+RZ"

7KLV�SURMHFW�ZLOO�GHPRQVWUDWH�WKH�WHFKQLFDO�DQG�DGPLQLVWUDWLYH�IHDVLELOLW\�RI�1DWLRQDO�PDWFKLQJ�RI�
KRVSLWDO�DQG�FUDVK�UHFRUGV��DQG�ZKHWKHU�PDWFKHG�GDWD�FDQ�SURYLGH�D�WLPHO\�DQG�UHOLDEOH�1DWLRQDO�
PHDVXUH�RI�WKH�QXPEHU��VHYHULW\�DQG�SDWWHUQ�RI�QRQ�IDWDO�LQMXU\��

7R�WKH�H[WHQW�WKDW�WKLV�SURMHFW�LPSURYHV�WKH�PHWKRG��LQFOXGLQJ�IRU�H[DPSOH��UHVROYLQJ�FURVV�ERUGHU�
LVVXHV�DQG�DVVXULQJ�FRQFRUGDQFH�RI�WUDIILF�DQG�RQ�URDG�GHILQLWLRQV���WKH�UHVXOWV�ZLOO�EH�RI�EHQHILW�WR�
URDG�DXWKRULWLHV�WKDW�FXUUHQWO\�PDWFK�GDWD�IRU�WKHLU�MXULVGLFWLRQ��

6XEMHFW�WR�HWKLFV�DQG�FXVWRGLDQ�DSSURYDOV��WKH�SURMHFW�ZLOO�SURYLGH�URDG�DXWKRULWLHV�WKDW�GR�QRW�
FXUUHQWO\�XQGHUWDNH�PDWFKLQJ��WKURXJK�WKHLU�URDG�FUDVK�GDWD�PDQDJHUV��ZLWK�DGGLWLRQDO�KRVSLWDO�
LQIRUPDWLRQ�IRU�PDWFKHG�FUDVK�LQMXU\�UHFRUGV�IRU�WKHLU�MXULVGLFWLRQ��

%\�LQFOXGLQJ�UHTXHVWV�WR�HWKLFV�FRPPLWWHH�DQG�GDWD�FXVWRGLDQV�IRU�DSSURYDO�IRU�WZR�W\SHV�RI�OLQNHG�
GDWD�SURGXFW��DQG�SHUKDSV�IRU�YDULDWLRQV�RI�WKHP���WKLV�SLORW�ZLOO�UHVXOW�LQ�EHWWHU�XQGHUVWDQGLQJ�RI��L��
WKH�OLPLWV�RI�ZKDW�LV�DOORZHG�XQGHU�FXUUHQW�SULYDF\�ODZV�DQG�UXOHV���LL��ZKDW�LV�DFFHSWDEOH�WR�KHDOWK�
GDWD�FXVWRGLDQV��DQG��LLL��WKH�VWUHQJWKV�DQG�OLPLWDWLRQV�RI�WKH�LQIRUPDWLRQ�WKDW�FDQ�EH�REWDLQHG�IURP�
OLQNHG��GH�LGHQWLILHG�XQLW�UHFRUG�GDWD�ILOHV��

�� ,V�WKHUH�DQ�LQWHQGHG�µQH[W�VWDJH¶�IRU�WKLV�UHVHDUFK�WRSLF"

6XEMHFW�WR�WKH�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�SURMHFW�DQG DFFHSWDQFH�E\�$XVWURDGV��DSSURYDO�ZLOO�EH�
VRXJKW�WR�IXQG�D�VHFRQG�VWDJH�WR�SURGXFH�D�KLVWRULFDO�VHULHV�RI�PDWFKHG�1DWLRQDO�GDWD�IRU�DQ�DJUHHG�
QXPEHU�RI�FDOHQGDU�\HDUV��µ6WDJH��¶���

7KH�WKLUG�VWDJH�RI�WKLV�SURMHFW�ZRXOG�EH�WR�GHYHORS�DQ�RQ�JRLQJ�PDWFKLQJ�WR�SURGXFH�WLPHO\�DQQXDO�
XSGDWHV�DQG�UHSRUWLQJ��LQFOXGLQJ�VXPPDU\�1566�QRQ�IDWDO�LQMXU\�LQGLFDWRUV���$�NH\�UHTXLUHPHQW�ZLOO�
EH�IRUPDOLVLQJ�GDWD�KDQGOLQJ�DUUDQJHPHQWV�EHWZHHQ�WKH�SDUWLHV��H�J� 028V��
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�� :K\�GRHV�WKLV�UHVHDUFK�QHHG�WR�EH�GRQH�E\�$XVWURDGV�LQ�SDUWLFXODU"

$XVWURDGV��ZLWK�&RPPRQZHDOWK��6WDWHV�DQG�7HUULWRULHV��LV�UHVSRQVLEOH�IRU�$FWLRQ����RI�WKH�
1DWLRQDO�5RDG�6DIHW\�$FWLRQ�3ODQ�����±������ZKLFK�UHODWHV�WR�LPSURYLQJ�WKH�PHDVXUHPHQW�DQG�
UHSRUWLQJ�RI�QRQ�IDWDO�DQG�GLVDEOLQJ�LQMXU\�FUDVKHV��QRWDEO\�WKURXJK�GHYHORSPHQW�RI�PDWFKHG�FUDVK�
DQG�KRVSLWDO�GDWDEDVH�V\VWHPV�

�� :KDW�LV�WKH�FULWLFDO�WLPH�SHULRG�WR�FRPSOHWH�WKLV�UHVHDUFK��WR�EH�PRVW�XVHIXO�WR�URDG�
DXWKRULWLHV"

7KH�WLPHIUDPH�IRU�WKLV�SURMHFW�LV���±���PRQWKV��SOXV��±��PRQWKV�IRU�$XVWURDGV�SXEOLFDWLRQV�
SURFHVVHV��

7KLV�WLPHIUDPH�LV�FRQVLVWHQW�ZLWK�$FWLRQ����ZKLFK�UHTXLUHV�UHFRPPHQGDWLRQV�WR�EH�GHYHORSHG�DQG�
FRQVLGHUHG�E\�DOO�MXULVGLFWLRQV�E\�WKH�HQG�RI�������

$Q�$XVWURDGV�GHFLVLRQ�RQ�IXQGLQJ�IRU�����±���DQG�����±���ZLOO�EH�UHTXLUHG�WR�PHHW�WKLV�
WLPHIUDPH��

���:KDW�LV�WKH�SRWHQWLDO�ULVN�LI�WKLV�SURMHFW�LV�QRW�IXQGHG�LQ�����±��"

,I�WKLV�SURMHFW�LV�QRW�IXQGHG�LQ�����±���WKHQ�LW�ZLOO�QRW�EH�SRVVLEOH�WR�FRPSOHWH�WKH�UHVHDUFK�DQG�
FRQVLGHU�WKH�UHFRPPHQGDWLRQV�E\�WKH�HQG�RI������

2XWVLGH�RI�VFRSH

1�$

$XVWURDGV�
6WUDWHJLF�

DQG�
2SHUDWLRQDO�

3ODQV��

6DIHW\�3URJUDP�2SHUDWLRQDO�3ODQ������± �����
2EMHFWLYH��3UHYHQW�GHDWK�DQG�VHULRXV�LQMXULHV�XVLQJ�D�VDIH�V\VWHP�DSSURDFK
2XWSXWV��

� 1DWLRQDO�5RDG�6DIHW\�6WUDWHJ\�
� ,QLWLDWLYHV�HIIHFWLYHO\�VXSSRUWLQJ�WKH�*OREDO�'HFDGH�RI�$FWLRQ�IRU�5RDG�6DIHW\
� ,QYHVWLJDWLRQ�RI�HPHUJLQJ�URDG�VDIHW\�LVVXHV

7KLV�SURMHFW�OLQNV�WR�WKH�IROORZLQJ�LQLWLDWLYHV�
� 1DWLRQDO�5RDG�6DIHW\�6WUDWHJ\������± �����

R ���� :RUN�WRZDUGV�WKH�DGRSWLRQ�RI�QDWLRQDOO\�FRQVLVWHQW�URDG�FUDVK�FODVVLILFDWLRQ�GHILQLWLRQV�
DQG�WKH�GHYHORSPHQW�RI�DQ�LPSURYHG�QDWLRQDO�VHULRXV�LQMXU\�GDWDEDVH�

� 1DWLRQDO�5RDGV�6DIHW\�6WUDWHJ\�$FWLRQ�3ODQ������± ����
R ���� ([DPLQH�DQG�SURJUHVV�RSWLRQV�WR�LPSURYH�PHDVXUHPHQW�DQG�UHSRUWLQJ�RI�QRQ�IDWDO�DQG�

GLVDEOLQJ�LQMXU\�FUDVKHV��SDUWLFXODUO\�WKURXJK�WKH�GHYHORSPHQW�RI�PDWFKHG�FUDVK�DQG�KRVSLWDO�
GDWDEDVH�V\VWHPV�
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$SSHQGL[�% $GGLWLRQDO�$VSHFWV�RI�WKH�(WKLFDO�
$SSURYDO�3URFHVV

7DEOH %�� $GGLWLRQDO�GRFXPHQWDWLRQ�IRU�HWKLFV�FRPPLWWHHV

-XULVGLFWLRQ $GGLWLRQDO�GRFXPHQWDWLRQ

1HZ�6RXWK�:DOHV 7HFKQLFDO�IHDVLELOLW\�OHWWHU�IURP�&+H5H/

&+H5H/�DSSOLFDWLRQ�IRU�GDWD

9DULDEOH�OLVW

&XVWRGLDQ�DSSURYDO

16:�SULYDF\�IRUP

9LFWRULD 3HHU�UHYLHZ�IRUP�

9DULDEOH�OLVW

9LFWRULD�VSHFLILF�PRGXOH��SULYDF\�IRUP�

6RXWK�$XVWUDOLD 3HHU�UHYLHZ�IRUP

9DULDEOH�OLVW

3ULRU�DSSURYDOV�IURP�RWKHU�+5(&V

1RUWKHUQ�7HUULWRU\�&HQWUDO�$XVWUDOLD 3DUW�'��$ERULJLQDO�DQG�7RUUHV�6WUDLW�,VODQGHU�5HVHDUFK

1RUWKHUQ�7HUULWRU\�7RS�(QG 3DUW�'��$ERULJLQDO�DQG�7RUUHV�6WUDLW�,VODQGHU�5HVHDUFK

/HWWHU�RI�VXSSRUW�IURP�'DUZLQ�+RVSLWDO

7DVPDQLD 3ULYDF\�IRUP

)LQDQFH�DQG�DGPLQLVWUDWLRQ�IRUP

3ULRU�DSSURYDO�IRUP��RWKHU�+5(&V�
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$SSHQGL[�& 'DWD�)LHOG�/LVWV�IRU�WKH�&UDVK�DQG�
+RVSLWDO�'DWD�)LOHV

7KH�WDEOHV�LQ�WKLV�DSSHQGL[�VKRZ�WKH�GDWD�ILHOGV�WKDW�DUH�LQ�WKH�FUDVK�GDWD�ILOHV�DQG�KRVSLWDO�GDWD�ILOHV�WKDW�
ZHUH�XVHG�LQ�WKH�DQDO\VLV�SUHVHQWHG�LQ�WKLV�UHSRUW��L�H��IRU�16:��9LF��4OG�DQG�6$���)LOHV�IRU�7DVPDQLDQ�DQG�
$&7�FUDVK�GDWD�DQG�IRU�KRVSLWDO�DQG�FUDVK�GDWD�IRU�WKH�1RUWKHUQ�7HUULWRU\�DUH�EURDGO\�VLPLODU�LQ�FRQWHQW�
6RPH�UHTXHVWHG�GDWD�LWHPV�ZHUH�QRW�DYDLODEOH�IRU�DQDO\VLV�IRU�9LFWRULDQ�FDVHV��VHH�SDJH�����

7DEOH�&�� 9DULDEOH�GHVFULSWLRQV�KRVSLWDO��6WDJH���

9DULDEOH 16: 9LF 4OG 6$

6WDWH�,' 331��&+H5H/� 6WDWH/LQN,'��$,+:� /LQNDJH�,'��4/'�
+HDOWK�'/8�

331��$,+:�

$JH $JH�UHFRGH $JH $JH $JH

6H[ 6H[ 6H[ 6H[ 6H[

,QGLJHQRXV�VWDWXV ± ± ,QGLJHQRXV�VWDWXV ,QGLJHQRXV�VWDWXV

6WDWH�RI�UHVLGHQFH 6WDWH�RI�UHVLGHQFH�
UHFRGH

5HVLGHQFH�VWDWH ± 6WDWH

8UJHQF\� 8UJHQF\�RI�$GPLVVLRQ ± ± (OHFWLYH�(PHUJHQF\�
IODJ

&DUH�W\SH (SLVRGH�RI�FDUH�W\SH &DUH�W\SH &DUH�W\SH (SLVRGH�RI�FDUH

)DFLOLW\�LGHQWLILHU )DFLOLW\�LGHQWLILHU ± ± ±

+RVSLWDO�VHFWRU +RVSLWDO�W\SH ± +RVSLWDO�W\SH 6HFWRU

6RXUFH�RI�IXQGLQJ )LQDQFLDO�FODVV ± &RPSHQVDEOH�VWDWXV )XQGLQJ�VRXUFH

(SLVRGH�VWDUW�GDWH (SLVRGH�VWDUW�GDWH 'DWH�RI�DGPLVVLRQ $GPLVVLRQ�GDWH $GPLVVLRQ�GDWH

(SLVRGH�VHTXHQFH�
QXPEHU

(SLVRGH�VHTXHQFH�
QXPEHU

± (SLVRGH�,' ±

(SLVRGH�HQG�GDWH (SLVRGH�HQG�GDWH 'DWH�RI�VHSDUDWLRQ 6HSDUDWLRQ�GDWH 6HSDUDWLRQ�GDWH

/HQJWK�RI�VWD\ (SLVRGH�GD\�VWD\�ORV /HQJWK�RI�VWD\ /HQJWK�RI�VWD\ /HQJWK�RI�VWD\

'LDJQRVLV�FRGHV 'LDJQRVLV�FRGH�
3�± ��

,&'����$0�GLDJQRVLV�
�RQO\�3'�

3ULQFLSDO�
GLDJQRVLV�2WKHU�
GLDJQRVLV��±��

3ULQFLSDO�
GLDJQRVLV�$GGLWLRQDO�
GLDJQRVHV��±��

([WHUQDO�FDXVH�FRGHV 'LDJQRVLV�FRGH ([WHUQDO�FDXVH��RQO\�
RQH�

([WHUQDO�FDXVH��±�� ([WHUQDO�FDXVH

$FWLYLW\�FRGH 'LDJQRVLV�FRGH $FWLYLW\�FRGH�
�3ULQFLSDO�DQG�ILUVW�

$FWLYLW\��±�� $FWLYLW\

3ODFH�FRGH 'LDJQRVLV�FRGH 3ODFH�FRGH��3ULQFLSDO�
DQG�ILUVW�

3ODFH�VWULQJ��±�� 3ODFH

3URFHGXUH�FRGH 3URFHGXUH�FRGH�3�±
��

3URFHGXUH�FRGHV 3URFHGXUH�VWULQJ�
�±��

3URFHGXUH��±��

6RXUFH�RI�UHIHUUDO� 6RXUFH�RI�UHIHUUDO $GPLVVLRQ�PRGH $GPLVVLRQ�VRXUFH 6RXUFH�RI�UHIHUUDO

6HSDUDWLRQ�PRGH 0RGH�RI�VHSDUDWLRQ 6HSDUDWLRQ�PRGH 0RGH�RI�VHSDUDWLRQ 0RGH�RI�VHSDUDWLRQ

5HIHUUHG�WR�RQ�
VHSDUDWLRQ

5HIHUUHG�WR�RQ�
VHSDUDWLRQ

± ± ±

+RVSLWDO�ORFDOLW\ ± +RVSLWDO�$6*6�5$ $6*&�5$�$6*6�5$

/RFDOLW\�RI�XVXDO�
UHVLGHQFH

6$�������FRGH ± $6*&�5$�$6*6�5$ 3RVWFRGH

$5�'5* $5'* $5�'5* $5�'5* '5*
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7DEOH�&�� 9DULDEOH�GHVFULSWLRQV�FUDVK

9DULDEOH 16: 9LF 4OG 6$ 7$6 $&7

6WDWH�,' ,'180 ,'180 3HUVRQ�'$�,' ,1'80 5RDG�XVHU�,'B$ 1RQH

,'�WR�OLQN�FUDVK &UDVK�,' $FFLGHQW�1R &UDVK�UHIHUHQFH�
QXPEHU

5HSRUW�QXPEHU &UDVK�,'B$ &UDVK�,'

,'�WR�OLQN�SHUVRQ�LQ�
FUDVK

3HUVRQ�,' 3HUVRQ�,' 3HUVRQ�RFFXSDQW�
QXPEHU

&DVXDOW\�QXPEHU 5RDG�XVHU�,'B$ 1RQH

,'�WR�OLQN�YHKLFOH�LQ�
FUDVK

7UDIILF�8QLW�,' 9HKLFOH�,' 3HUVRQ�8QLW�8QLW�8QLW 8QLW�QXPEHU 8QLW�,' 9HKLFOH�,'

&DVXDOW\�VHYHULW\ 'HJUHH�RI�FDVXDOW\ ,QMXU\�OHYHO 3HUVRQ�VHYHULW\ ,QMXU\�H[WHQW ,QMXU\ ,QMXU\�IDWDOLW\

$JH $JH $JH 3HUVRQ�DJH 'ULYHU�ULGHU�SHGHVWULDQ�
DJH

$JH�DW�FUDVK $JH

*HQGHU *HQGHU 6H[ 3HUVRQ�JHQGHU *HQGHU ± *HQGHU

5RDG�XVHU 5RDG�8VHU�&ODVV 5RDG�XVHU�W\SH 3HUVRQ�URDG�XVHU�W\SH�
DQG�8QLWBW\SH�
FRPELQDWLRQ

&DVXDOW\�W\SH 5RDG�XVHU�W\SH 3RVLWLRQ

%$& %$&�JURXS )LQDO�%$&�FRXQW 3HUVRQ�%$& %$& 5HVXOW 'ULYHU�EORRG�DOFRKRO�
FRXQW

'UXJV ,OOLFLW�GUXJ�SUHVHQW ± 'UXJ�UHVXOW 0HWKDPSKHW�WHVW
&DQQDELV�WHVW
(FVWDV\�WHVW

5HVXOW 'ULYHU�GUXJ�UHVXOW

5HVWUDLQW 5HVWUDLQW 5HVWUDLQW�ZRUQ 5HVWUDLQW�XVH 6HDWEHOW 5HVWUDLQW 6DIHW\�GHYLFH

+HOPHW 5HVWUDLQW +HOPHW�ZRUQ +HOPHW�XVH +HOPHW 5HVWUDLQW 6DIHW\�GHYLFH

6HDWLQJ�SRVLWLRQ 6HDWLQJ�SRVLWLRQ 6HDWLQJ�SRVLWLRQ 6HDWLQJ�SRVLWLRQ 3RVLWLRQ�LQ�YHK 3RV 3RVLWLRQ

/LFHQFH�VWDWXV /LFHQFH�VWDWXV /LFHQFH�W\SH /LFHQFH�W\SH /LFHQFH�W\SH /LFHQFH�FDW 'ULYHU�OLFHQFH�W\SH

'DWH�RI�FUDVK 'DWH�RI�FUDVK &UDVK�GDWH &UDVK�GDWH 'DWH &UDVK�GDWH &UDVK�GDWH

<HDU�RI�FUDVK <HDU�RI�FUDVK <HDU &UDVK�\HDU <HDU &UDVK�GDWH�\HDU &UDVK�\HDU

0RQWK�RI�FUDVK 0RQWK�RI�FUDVK 0RQWK &UDVK�PRQWK &DOFXODWH�IURP�GDWH &UDVK�GDWH�PRQWK ±

7LPH�RI�FUDVK 7LPH�RI�FUDVK 7LPH &UDVK�KRXU 7LPH &UDVK�WLPH &UDVK�WLPH

&UDVK�VHYHULW\ 'HJUHH�RI�FUDVK &UDVK�VHYHULW\ &UDVK�VHYHULW\ &UDVK�VHYHULW\ 6HYHULW\ &UDVK�VHYHULW\

1XPEHU�RI�IDWDOLWLHV 1R��.LOOHG 1XPEHU�RI�IDWDOLWLHV &DVXDOW\�IDWDOLW\ 7RWDO�IDWV ± ±

1XPEHU�RI�LQMXULHV 1R��,QMXUHG 1XPEHU�RI�LQMXULHV &DVXDOW\�WRWDO 7RWDO�FDV ± 1XPEHU�RI�FDVXDOWLHV
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1XPEHU�RI�
YHKLFOHV�XQLWV

1R��7UDIILF�8QLWV� 1XPEHU�RI�YHKLFOHV &UDVK�XQLWV�LQYROYHG 7RWDO�XQLWV ± 1XPEHU�RI�YHKLFOHV

'&$�FRGH '&$�FRGH '&$�FRGH &UDVK�'&$�FRGH '&$�FRGH '&$ ±

'&$�VXSSOHPHQW ± ± ± ± ±

580�FRGH 580�&RGH ± ± ± ± 580�FRGH

6SHHG�OLPLW 6SHHG�OLPLW 6SHHG�OLPLW &UDVK�VSHHG�OLPLW $UHD�VSHHG 6SHHG�]RQH ±

/RFDWLRQ�W\SH 7\SH�RI�ORFDWLRQ ,QWHUVHFWLRQ�FUDVK &UDVK�LQWHUVHFWLRQ 3RVLWLRQ�W\SH ,QWHUVHFWLRQ /RFDWLRQ�W\SH

$OFRKRO�LQYROYHG $OFRKRO�LQYROYHG ± &UDVK�DOFRKRO�LQYROYHG (UURU &UDVK�IDFWRU ±

)DWLJXH�LQYROYHG )DWLJXH�LQYROYHG ± &UDVK�IDWLJXH�LQYROYHG ± ± ±

6SHHG�LQYROYHG 6SHHGLQJ�LQYROYHG ± &UDVK�VSHHG�LQYROYHG ± &UDVK�IDFWRU ±

3RVWFRGH 3RVWFRGH�RI�FUDVK &UDVK�SRVWFRGH &UDVK�SRVWFRGH 3RVWFRGH ± ±

/DWLWXGH /DWLWXGH /DWLWXGH &UDVK�/DWLWXGH $FF/RF< (DVWLQJ /DWLWXGH

/RQJLWXGH /RQJLWXGH /RQJLWXGH &UDVK�/RQJLWXGH $FF/RF; 1RUWKLQJ /RQJLWXGH

$%6�UHPRWHQHVV &DOFXODWH�IURP�
SRVWFRGH�RU�ORQJ�ODW

&DOFXODWH�IURP�
SRVWFRGH�RU�ORQJ�ODW

&UDVK�$%6�UHPRWHQHVV� &DOFXODWH�IURP�
SRVWFRGH�RU�ORQJ�ODW

&DOFXODWH &DOFXODWH�IURP�
SRVWFRGH�RU�ORQJ�ODW

8QLW�W\SH 7UDIILF�8QLW�7\SH 9HKLFOH�W\SH 9HKLFOH�W\SH�YHKLFOH�
ERG\�VKDSH

8QLW�7\SH 8QLW�W\SH�GHVF 9HKLFOH�W\SH

0DNH 0DNH 9HKLFOH�0DNH 9HKLFOH�0DNH ± 0DNH 9HKLFOH�0DNH

0RGHO ± 9HKLFOH�0RGHO 9HKLFOH�0RGHO ± 0RGHO 9HKLFOH�0RGHO

1XPEHU�RI�
RFFXSDQWV��YHKLFOH�

1R��RI�RFFXSDQWV &DOFXODWH ± 1XPEHU�2FFXSDQWV ± 9HKLFOH�RFFXSDQW�FRXQW

1XPEHU�RI�
RFFXSDQWV��FUDVK�

± &DOFXODWH &UDVK�RFFXSDQWV�
LQYROYHG

&DOFXODWH ± 1XPEHU�RI�YHKLFOH�
RFFXSDQWV

<HDU�RI�PDQXIDFWXUH ± 9HKLFOH�\HDU 9HKLFOH�\HDU 9HKLFOH�\HDU ± 9HKLFOH�\HDU

9,1 ± (QJLQH�QXPEHU 9HKLFOH�9,1 ± ± ±

1XPEHU�RI�VHDWV ± 6HDWLQJ�FDSDFLW\ 9HKLFOH�QXPEHU�RI�
VHDWV

± ± ±

2EMHFWV 2EMHFW�+LW�� ± ± 8QLW�W\SH ± )L[HG�REMHFW�VWUXFN

2EMHFW�+LW�� ± ± ± ± ±

$W�IDXOW ± ,V�RIIHQGLQJ�YHKLFOH 9HKLFOH�DW�IDXOW ± ± ±
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7DEOH�&��VKRZV�KRZ�URDG�FUDVK�LQMXU\�VHYHULW\�LV�FODVVLILHG�DQG�GHILQHG�LQ�HDFK�MXULVGLFWLRQ�LQ�WKH�FUDVK�UHFRUGV��,W�DOVR�VKRZV�WKH�FRUUHVSRQGHQFH�EHWZHHQ�WKHVH�
DQG�WKH�FDWHJRULHV�XVHG�LQ�WKLV�UHSRUW��ILUVW�FROXPQ���7KH�WHUPV�DQG�GHILQLWLRQV�DUH�QRW�FRQVLVWHQW�DFURVV�MXULVGLFWLRQV��,W�ZDV�QRW�FOHDU�WR�ZKDW�H[WHQW WKH�
MXULVGLFWLRQV�ZLWK�D�W\SH�PHQWLRQLQJ�KRVSLWDO DGPLVVLRQ�KDG�FRQILUPHG WKLV�VWDWXV�ZLWK�KRVSLWDOV �FRQILUPDWLRQ�E\�GDWD�OLQNDJH�KDG�EHHQ�GRQH�LQ�16:���6SHFLILF�
LQIRUPDWLRQ�ZDV�QRW�VXSSOLHG�RQ�KRZ�FDWHJRULHV�VXFK�DV�µE\�SULYDWH�GRFWRU¶��µPHGLFDOO\�WUHDWHG¶�DQG µWUHDWHG�DW�KRVSLWDO¶�ZHUH�GHWHUPLQHG��

7DEOH�&�� &UDVK�LQMXU\�VHYHULW\�DV�UHFRUGHG�LQ�URDG�FUDVK�GDWD

,QMXU\�VHYHULW\ 16: 9LF 4OG 6$

7LWOHV�LQ�WKLV�UHSRUW &DWHJRU\ 'HILQLWLRQ &DWHJRU\ 'HILQLWLRQ &DWHJRU\ 'HILQLWLRQ &DWHJRU\ 'HILQLWLRQ

1RW�,QMXUHG 1RW�,QMXUHG 1RW�,QMXUHG 1RW�,QMXUHG 1RW�,QMXUHG 1RW�LQMXUHG 1RW�,QMXUHG 1RQH 1RW�,QMXUHG

0LQRU�2WKHU�,QMXUHG 0LQRU�2WKHU�
LQMXUHG

1RW�OLQNHG�WR�
DGPLVVLRQ�RU�('�
UHFRUG�

2WKHU�,QMXU\ ,QMXU\�QRW�
DGPLWWHG�WR�
KRVSLWDO

0LQRU�,QMXU\ ,QMXU\�QRW�
UHTXLULQJ�
PHGLFDO�
WUHDWPHQW

%\�SULYDWH�
GRFWRU

7UHDWHG�E\�
SULYDWH�GRFWRU

0RGHUDWHO\�,QMXUHG 0RGHUDWHO\�
,QMXUHG

/LQNHG�WR�('�
UHFRUG�EXW�ZDV�
QRW�NLOOHG�RU�
VXEVHTXHQWO\�
DGPLWWHG

0HGLFDOO\�
7UHDWHG

0HGLFDO�
WUHDWPHQW�EXW�
QRW�KRVSLWDOLVHG

7UHDWHG�DW�
KRVSLWDO

3ROLFH�UHFRUGHG�
DV�WUHDWHG�DW�
KRVSLWDO

6HULRXVO\�,QMXUHG 6HULRXV�,QMXU\ $GPLWWHG�WR�
KRVSLWDO�
�FRQILUPHG�YLD�
GDWD�OLQNDJH�

6HULRXV�,QMXU\ $GPLWWHG�WR�
KRVSLWDO�IRU����
KRXUV�RU�PRUH

+RVSLWDOLVHG� 3ROLFH�UHFRUGHG�
DV�WDNHQ�WR�
KRVSLWDO

$GPLWWHG�WR�
KRVSLWDO

$GPLWWHG�WR�
KRVSLWDO�
RYHUQLJKW�VWD\

.LOOHG .LOOHG 'LHG�ZLWKLQ����
GD\V

)DWDOLW\ 'LHG�ZLWKLQ����
GD\V

)DWDOLW\ 'LHG�ZLWKLQ����
GD\V

'LHG�ZLWKLQ����
GD\V
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$SSHQGL[�' 7HFKQLFDO�$SSHQGLFHV

'�� 3URMHFW�DQDO\VLV�VWUDWHJ\�

7KLV�VWUDWHJ\�ZDV�SUHSDUHG�EHIRUH�6WDJH���SURMHFW�GDWD�ZHUH�REWDLQHG�DQG�JXLGHG�WKH�DQDO\VLV�

6WHS����$VVHVV�HDFK�VXSSOLHG�GDWD�ILOH�VHSDUDWHO\��QRW�XVLQJ�WKH�3/.�

$LP� &KHFN�VXSSOLHG�GDWD�IRU�FRUUHFWQHVV�DQG�FRPSOHWHQHVV��

2XWOLQH� &KHFN�WKDW�WKH�FRUUHFW�YDULDEOHV�KDYH�EHHQ�VXSSOLHG��&KHFN�WKDW�HYHQW�GDWHV�FRYHU�WKH�FRUUHFW�
SHULRG��$VVHVV�WKH�QXPEHU�RI�UHFRUGV�IRU�SODXVLELOLW\��$VVHVV�PLVVLQJQHVV��

6WHS����$VVHVV�LQWHUQDO�OLQNDJH�LQ�HDFK�ILOH�VHSDUDWHO\

$LP� &KHFN�WKDW�WKH�3/.�GHWHFWV�SODXVLEOH�SUHYDOHQFH�DQG�FRXQW�GLVWULEXWLRQ�RI�LQWHUQDO�OLQNV�ZLWKLQ�
HDFK�VXSSOLHG�ILOH�

2XWOLQH� 7KHUH�VKRXOG�EH�QR�LQWHUQDO�OLQNV�LQ�WKH�1',�EDVHG�ILOH��LV�WKDW�WKH�FDVH"�$�VPDOO�PLQRULW\�RI�
LQGLYLGXDOV�VKRXOG�DSSHDU�PRUH�WKDQ�RQFH�LQ�HDFK�FUDVK GDWD�ILOH� �:KDW�LV�WKH�H[SHFWHG�
SUHYDOHQFH�RI�!��DQG�GLVWULEXWLRQ�RI�FRXQWV"��$�ODUJHU�PLQRULW\�RI�LQGLYLGXDOV�VKRXOG�DSSHDU�
PRUH�WKDQ�RQFH�LQ�HDFK�DGPLWWHG�SDWLHQW�GDWD�ILOH� �:KDW�LV�WKH�H[SHFWHG�SUHYDOHQFH�RI�!��DQG�
GLVWULEXWLRQ�RI�FRXQWV"���7KH�SUHYDOHQFH�RI�!��UHFRUG�SHU�SHUVRQ�VKRXOG�ULVH�ZLWK�DJH��DQG�EH�
KLJKHU�IRU�FDVHV�ZLWK�FHUWDLQ�SURSHUWLHV�WKDW�DUH�NQRZQ�WR�LQGLFDWH�VHYHULW\��H�J��ULVH�ZLWK�WKH�
QXPEHU�RI�,&'����$0�LQMXU\�GLDJQRVLV�FRGHV�LQ�D�UHFRUG�� 7KHVH�FKHFNV�VKRXOG�EH�FDSDEOH�RI�
GHWHFWLQJ FHUWDLQ�W\SHV�RI�HUURU�WKDW�FRXOG�DIIHFW�WKH�GDWD��Q�E��LI�WKH�3/.�ZDV�PHUJHG�ZURQJO\�
RQWR�WKH�µFRQWHQW¶�GDWD�ILOHV��

6WHS����$VVHVV�OLQNDJH�RI�HDFK�ILOH�ZLWK�$,+:�OLQN�ILOH�DQG�OLQNDJH�PHWULFV

$LP� &KHFN�OLQNDJH�RI�HDFK�ILOH�

2XWOLQH� (DFK�UHFRUG�XVHG LQ�WKH�SURMHFW�ZLOO�EH�DVVHVVHG�E\�WKH�$,+:�'/8�IRU�ZKHWKHU�LW�UHIHUV�WR�D�
SHUVRQ�QRW�DOUHDG\�LGHQWLILHG�DV�EHLQJ�LQ�WKH�SURMHFW�GDWD�VHW��LQ�ZKLFK�FDVH�D�QHZ�HQWU\�ZLOO�EH�
DGGHG�WR�WKH�SURMHFW�OLQNDJH�NH\���RU�WR�D�SHUVRQ�ZKR�LV�DOUHDG\�LQ�WKH�SURMHFW��LQ�ZKLFK�FDVH�
WKH�IDFW�WKDW�WKH�SHUVRQ�LV�DOVR�UHSUHVHQWHG�LQ�DQRWKHU�ILOH�ZLOO�EH�UHFRUGHG���7KH�TXDOLW\�RI�
OLQNDJH�DFKLHYHG�GHSHQGV�RQ�WKH�PHWKRG�XVHG�DQG�RQ�WKH�GDWD�DYDLODEOH��)RU�H[DPSOH��LI�VRPH�
RI�WKH�LGHQWLI\LQJ�YDULDEOHV�DUH�PLVVLQJ�IRU�PDQ\�YDULDEOHV��WKHQ�OLQNDJH�TXDOLW\�LV�OLNHO\�WR�EH�
ORZHU�WKDQ�LI�WKHUH�LV�OLWWOH�PLVVLQJQHVV��&HUWDLQ�W\SHV�RI�HUURU�FDQ�DOVR�EH�GHWHFWHG�E\�
DVVHVVPHQW�RI�WKH�GDWD�SURYLGHG��/LQNDJH�RI�HDFK�LQFOXGHG�ILOH�ZLOO�EH�DVVHVVHG�

6WHS����$VVHVV�OLQNHG�GDWD��MXULVGLFWLRQ�E\�MXULVGLFWLRQ

$LP� &KHFN�MXULVGLFWLRQ�VSHFLILF�OLQNDJH�RI�FUDVK�GDWD�ZLWK�KRVSLWDO�DQG�1',�GDWD�
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2XWOLQH� 7KLV�SURFHVV�ZLOO�EH�GRQH�RQFH�IRU�HDFK�LQFOXGHG�MXULVGLFWLRQ��7KHVH�QRWHV�UHIHU�WR�WKH�
UHIHUHQFH�MXULVGLFWLRQ�IRU�DQ�LQVWDQFH�RI�WKH�SURFHVV�DV�³-Q´��7KH�SURFHVV�EHJLQV�E\�VHOHFWLQJ�DOO�
LQGLYLGXDOV��EDVHG�RQ�3/.��ZKR�DSSHDU�LQ�WKH�FUDVK�GDWD�IURP�-Q��:KLFK�RI�WKHVH�LQGLYLGXDOV�
DOVR�DSSHDU��L��LQ�KRVSLWDO�GDWD�IURP�-Q���LL��LQ�FUDVK�DQG�RU�KRVSLWDO�GDWD�IURP�DQ\�RWKHU�
MXULVGLFWLRQ��RU��LLL��LQ�1',�GDWD"�:KLFK�RWKHU�LQGLYLGXDOV�DOVR�DSSHDU�LQ�KRVSLWDO�GDWD�IURP�-Q"�
�L�H��LQ�VFRSH�IRU�KRVSLWDO�EXW�QRW�IRU�FUDVK"���:KLFK�RWKHU�LQGLYLGXDOV�DOVR�DSSHDU�LQ�1',�GDWD�
DV�GHDWKV�UHJLVWHUHG�LQ�-Q"�7KLV�DQDO\VLV�ZLOO�DOORZ�SURGXFWLRQ�RI�WDEOHV�WKDW�VKRXOG�EH�ORJLFDOO\�
HTXLYDOHQW��RU�VLPLODU��WR�WKRVH�WKDW�FDQ�EH�SURGXFHG�E\�MXULVGLFWLRQ�VSHFLILF�SURMHFWV��ZKLFK�
KDYH�DOUHDG\�EHHQ�XQGHUWDNHQ�LQ�VRPH�SODFHV��Q�E� 16:��4OG��DQG�DUH�EHLQJ�GRQH�HOVHZKHUH�
�Q�E� 9LF���:H�ZLOO�XQGHUWDNH�WDEOH�OHYHO�FRPSDULVRQV ZLWK�GDWD�IURP�WKHVH�RWKHU�VWXGLHV��ZKHQ�
SRVVLEOH �VHH�DOVR�6WHS����

6WHS����2YHUDOO�DVVHVVPHQW�RI�3/.

$LP� $SSUDLVH�WKH�3/.�

2XWOLQH� 7KH�3/.�DVVHUWV�ZKHWKHU�WZR�UHFRUGV�UHIHU�WR�WKH�VDPH�SHUVRQ��$GKHUHQFH�WR�WKH�VHSDUDWLRQ�
SULQFLSOH�FRQVWUDLQV�ZKDW�ZH�FDQ�GR�LQ�WKH�ZD\�RI�FKHFNLQJ�WKDW��+RZHYHU��ZH�ZLOO�GR�ZKDW�ZH�
FDQ�WR�VDWLVI\�RXUVHOYHV�WKDW�WKHUH�DUH�QR�PDMRU�HUURUV�LQKHUHQW�LQ�WKH�3/.��H�J��WKH�VRUW�RI�
HUURUV�WKDW�ZRXOG�UHVXOW�IURP�XVH�RI�ZURQJ�PDWFK�YDULDEOHV�ZKHQ�DWWDFKLQJ�WKH�3/.�WR�D�
µFRQWHQW¶ GDWD�ILOH��RU�UHFRUGV�PLVVLQJ�IURP�RQH�VLGH�RI�D�PDWFK���

,Q�WKH�DEVHQFH�RI�DQ\�HUURU�RI�WKDW�W\SH��WKHUH�LV�VWLOO�WKH�SUREDELOLW\�WKDW�WKH�3/.�ZLOO�ZURQJO\�
DVVHUW�WKDW�VRPH�SDLUV�RI�UHFRUGV�WUXO\�UHIHU�WR�WKH�VDPH�SHUVRQ��DQG�ZURQJO\�DVVHUW�WKDW�FHUWDLQ�
RWKHU�SDLUV�GR�QRW�WUXO\�UHIHU�WR�WKH�VDPH�SHUVRQ��,W�LV�LQKHUHQW�LQ�SUREDELOLVWLF�PDWFKLQJ�WKDW�
IDOVH�QHJDWLYH�DQG�IDOVH�SRVLWLYH�PDWFKHV�DUH�OLNHO\�WR�EH�SUHVHQW��7KH�DLP�LV�WR�NHHS�WKLV�ORZ�
HQRXJK�QRW�WR�KDYH�D�PDWHULDO�HIIHFW�RQ�ILQGLQJV��ZKLOH�QRW�LQIODWLQJ�FRVW�DQG�DQDO\VLV�WLPH�
H[FHVVLYHO\��H�J��E\�XQGHUWDNLQJ�H[WHQVLYH�FOHULFDO�UHYLHZ���

:H�ZLOO�PDNH�XVH�RI�OLQNDJH�PHWULFV�SURYLGHG�WR�XV��DSSO\�LQWHUQDO�FRPSDULVRQV�WKDW�DOORZ�
ORJLFDO�FKHFNV��H�J��WKHUH�VKRXOG�EH�QR�KRVSLWDO�HSLVRGHV�IRU�D�SHUVRQ�ZLWK�GDWHV�DIWHU�KLV�RU�
KHU�UHFRUGHG�GDWH�RI�GHDWK���DQG�UHPDLQ�YLJLODQW�IRU�PDWFKLQJ�HUURUV�

6WHS����6HW�FULWHULD�WR�GHFLGH�WKDW�D�KRVSLWDOLVDWLRQ�LV�³GXH�WR´�D�FUDVK

$LP� 6HW�DQG�DVVHVV�FULWHULD�

2XWOLQH� :DV�WKH�HSLVRGH�LQ�KRVSLWDO�WR�ZKLFK�D�VHSDUDWLRQ�UHFRUG�UHIHUV�³GXH�WR´�D�URDG�FUDVK"�7KLV�LV�
GLVWLQFW�IURP�WKH�PDWWHU�RI�ZKHWKHU�D�SDUWLFXODU�FUDVK�UHFRUG�± KRVSLWDO�UHFRUG�SDLU��D�³3/.�
EDVHG�&�+�SDLU´��KDV�EHHQ�PDWFKHG�FRUUHFWO\��7KDW�LV�FRUUHFW�LI�ERWK UHFRUGV�WUXO\�UHIHU�WR�WKH�
VDPH�SHUVRQ��)XUWKHU�DVVHVVPHQW�DQG�MXGJHPHQW�LV�UHTXLUHG�RQ�WKH�TXHVWLRQ�RI�ZKHWKHU�WKH�
KRVSLWDOLVDWLRQ�ZDV�GXH�WR�WKH�FUDVK��)RU�H[DPSOH��LI�WKH�DGPLVVLRQ�LV�ZLWKLQ�D�GD\�RU�WZR�DIWHU�
WKH�FUDVK��DQG�WKH�H[WHUQDO�FDXVH�FRGHV�FRUUHVSRQG�WR�FUDVK�UHFRUG�FKDUDFWHULVWLFV��WKHQ�LW�LV�
KLJKO\�OLNHO\�WKDW�WKH�DGPLVVLRQ�LV�GXH�WR�WKH�FUDVK��,I�WKH�DGPLVVLRQ�LV�PXFK�ORQJHU�DIWHU�D�
FUDVK�DQG�RU�KDV�FKDUDFWHULVWLFV�WKDW�GR�QRW�DOLJQ�ZLWK�WKH�FUDVK�WKHQ�LW�LV�OHVV�OLNHO\�WR�EH�GXH�WR�
WKH�FUDVK� &ULWHULD�IRU�GHHPLQJ�ZKHWKHU�WKLV�LV�VR�ZLOO�EH�GHYHORSHG�RQ�WKH�EDVLV�RI�DQDO\VLV��
:H�KRSH�WKDW�LGHQWLFDO��RU�YHU\�VLPLODU�FULWHULD��FDQ�EH�HPSOR\HG�IRU�HYHU\�MXULVGLFWLRQ��WKRXJK�
SRVVLEOH�GLIIHUHQFHV�LQ�GDWD�PLJKW�FRPSOLFDWH�WKLV��([WHUQDO�FDXVH�FRGHV��GLDJQRVHV�DQG�HYHQW�
GDWHV�ZLOO�EH�WKH�IRFXV�RI�WKLV�ZRUN�

$�VLPLODU�DVVHVVPHQW�ZLOO�EH�PDGH�RI�GHDWKV��QRWLQJ�WKDW�WKLV�ZLOO�IRFXV�RQ�ZKHWKHU�WKH�
FRPSOH[LW\�DQG�XQFHUWDLQW\�RI�FDVH�E\�FDVH�DVVLJQPHQW�RQ�WKH�EDVLV�RI�FRGHG�FDXVH�RI�GHDWK�
EULQJV�VXIILFLHQW�TXDQWLWDWLYH�EHQHILW�WR�ZDUUDQW�XVH�RI�VXFK�D�PHWKRG�LQ�SODFH�RI�WKH�GHIDXOW�
PRGHO��LQ�ZKLFK�DOO�GHDWKV�LQ�WKH�UHOHYDQW�SHULRG�DIWHU�D�FUDVK�DUH�LQFOXGHG��
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6WHS����$VVHVV�OLQNHG�GDWD�DFURVV�DOO�LQFOXGHG�MXULVGLFWLRQV

$LP� 6XE�QDWLRQDO��DQDO\VLV�RI FUDVK��KRVSLWDO�DQG�GHDWK�GDWD�

2XWOLQH� 8QGHUWDNH�DQDO\VLV�ZLWK�WKH�DLP�RI�DQVZHULQJ�WKH�PDWWHUV�VSHFLILHG�LQ�WKH�SURMHFW�DJUHHPHQW��
7KHVH�DUH�

�� WKH�GHJUHH�RI�RYHUODS�LQ�FUDVK�DQG�KRVSLWDO�GDWD��LQFOXGLQJ�FKDUDFWHULVWLFV�RI�XQPDWFKHG�
KRVSLWDO�FDVHV��

�� WR�SURYLGH�LQVLJKWV�LQWR�WKH�FKDUDFWHULVWLFV�RI�KRVSLWDOLVHG�FDVHV�WKDW�FDQQRW�EH�OLQNHG�WR�
FUDVK�GDWD��SDUWLFXODUO\�WKH�QXPEHU�DQG�W\SH�RI�LQMXU\�RI�YXOQHUDEOH�URDG�XVHUV��H�J��
PRWRUF\FOLVWV�DQG�SHGDO�F\FOLVWV��

�� WKH�DFFXUDF\�RI�WKH�HVWLPDWHG�FDVH�QXPEHUV�IURP�HSLVRGHV�RI�FDUH�LQ�WKH�1DWLRQDO�+RVSLWDO�
0RUELGLW\�'DWDEDVH��

�� WKH�GHJUHH�RI�FRQFRUGDQFH�EHWZHHQ�µLQ�WUDIILF¶�FDVH�FDWHJRULVDWLRQ�DQG�µRQ�URDG¶�FUDVK�
GDWDEDVH�GHILQLWLRQV��DQG�

�� WKH�QXPEHUV�RI�FDVHV�ZKHUH�SHRSOH�GLH�ERWK�EHIRUH�DQG�DIWHU����GD\V�

7KH�NH\�SXUSRVH�RI�WKH�ZRUN�RXWOLQHG�LQ�WKH�ILUVW���VWHSV�LV�DV�LQSXW�LQWR�WKH�PRUH�JHQHUDO�WDVN�
RI�LGHQWLI\LQJ�DQ�RSWLPDO�FULWHULRQ�IRU�VHOHFWLQJ�IURP�DOO�DGPLWWHG�SDWLHQW�HSLVRGHV�D�VXEVHW�WKDW�
SURYLGHV�D�JRRG�EDVLV�IRU�DQ�HVWLPDWH�RI�VHULRXV�URDG�LQMXU\��'HVLUDEOH�DWWULEXWHV�RI�VXFK�D�
FULWHULRQ�LQFOXGH�IDFH�YDOLGLW\��FRQFHSWXDO�FRKHUHQFH��FRQVLVWHQF\�DFURVV�MXULVGLFWLRQV�DQG�ODFN�
RI�VHQVLWLYLW\�WR�YDULDWLRQ�GXH�WR�H[WUDQHRXV�IDFWRUV��

$GGLWLRQDO�RU�GLIIHUHQW�DQDO\VLV�PD\�EH�XQGHUWDNHQ��GHSHQGLQJ�RQ�LQLWLDO�ILQGLQJV�

'�� 1RWHV�RQ�VXSSOLHG�ILOHV

7KH�KRVSLWDO�DQG�FUDVK�GDWD�UHFHLYHG�ODUJHO\�PDWFKHG�WKH�SURMHFW�FULWHULD��EXW�QRW�LQ�DOO�UHVSHFWV��'LYHUJHQFHV�
IURP�WKH�VSHFLILFDWLRQ�DUH�GHVFULEHG�KHUH��

)LUVWO\��WKH�4XHHQVODQG�FUDVK�GDWD�GLG�QRW�LQFOXGH�D�µURDG�XVHU¶�YDULDEOH�WKDW�FRXOG�GLUHFWO\�GLVWLQJXLVK�
EHWZHHQ�F\FOLVWV��PRWRUF\FOLVWV��DQG�DQLPDO�ULGHUV��7KH�FDWHJRULHV�IRU�WKH�YDULDEOH�SURYLGHG�ZHUH�GULYHUV��
SDVVHQJHUV��ULGHUV�DQG�SLOOLRQV��$QRWKHU�YDULDEOH��YHKLFOH�W\SH��ZDV�XVHG�LQ�FRPELQDWLRQ�ZLWK�WKH�URDG�XVHU�
YDULDEOH�SURYLGHG�WR�LGHQWLI\�PRWRUF\FOLVWV��+RZHYHU��LW�ZDV�QRW�SRVVLEOH�WR�GLVWLQJXLVK�EHWZHHQ�RWKHU�ULGHUV��
%DVHG�RQ�SUHYLRXV�H[SHULHQFH�ZLWK�4XHHQVODQG�URDG�FUDVK�GDWD�WKHUH�LV�D�URDG�XVHU�YDULDEOH�WKDW�FDQ�EH�
SURYLGHG�WKDW�UHOLDEO\�GLVWLQJXLVKHV�URDG�XVHU�JURXSV��7KLV�YDULDEOH�ZLOO�EH�VSHFLILFDOO\�UHTXHVWHG�IRU�XVH�LQ�
VXEVHTXHQW�VWDJHV�

)RU�HDFK�MXULVGLFWLRQ��UHFRUGV�ZHUH�UHTXHVWHG�IRU�DOO�SHRSOH�UHSRUWHG�DV�KDYLQJ�EHHQ�LQYROYHG�LQ�D�URDG�FUDVK��
LQFOXGLQJ�WKRVH�ZKR�ZHUH�UHFRUGHG�DV�QRW�EHLQJ�LQMXUHG��7KH�6RXWK�$XVWUDOLDQ�FUDVK�GDWD�FXVWRGLDQ�GLG�QRW�
SURYLGH�LGHQWLILHUV�WR�$,+:�IRU�FUDVK�LQYROYHG�SHRSOH�UHFRUGHG�DV�XQLQMXUHG� DQG�WKHUHIRUH�WKHVH�UHFRUGV�
ZHUH�QRW�DVVLJQHG�D�3/.��7KH�'HSDUWPHQW�RI�3ODQQLQJ��7UDQVSRUW�DQG�,QIUDVWUXFWXUH�DGYLVHG WKDW�6$�GRHV�
QRW�KROG�GDWD�IRU�XQLQMXUHG�LQGLYLGXDOV�LQYROYHG�LQ�URDG�FUDVKHV�XQOHVV�WKH\�DUH�XQLQMXUHG�GULYHUV�RU�ULGHUV�
WKDW�LGHQWLI\LQJ�GDWD��QDPHV��DGGUHVV��'2%��ZRXOG�QHHG�WR�EH�SURYLGHG�E\�6RXWK�$XVWUDOLDQ�3ROLFH� DQG�WKDW�
LQFOXGLQJ�XQLQMXUHG�GULYHUV�DQG�ULGHUV�FRXOG�EH�LQYHVWLJDWHG�LQ�WKH�IXWXUH���

7KH�6RXWK�$XVWUDOLDQ�GDWD�GHSRVLWHG�LQWR�685(�RQO\�LQFOXGHG�LQGLYLGXDOV�LQYROYHG�LQ�FDVXDOW\�FUDVKHV��&UDVK�
GDWD�IRU�MXULVGLFWLRQV�RWKHU�WKDQ�6$�DOVR�LQFOXGHG�OLQNDEOH�UHFRUGV�IRU�FUDVK�LQYROYHG�SHRSOH�ZKR�ZHUH�
UHSRUWHG��LQ�WKH�FUDVK�GDWD��QRW�WR�KDYH�EHHQ�LQMXUHG��6RPH��WKRXJK�UHODWLYHO\�IHZ��FDVHV�RI�WKLV�W\SH�ZHUH�
IRXQG�WR�OLQN�ZLWK�KRVSLWDO�GDWD��7KH�ODFN�RI�OLQNDEOH�FUDVK�UHFRUGV�IRU�³QRQ�FDVXDOW\´�FUDVK�LQYROYHG�SHRSOH�LQ�
6$�LPSHGHG FKHFNLQJ�IRU�VXFK�FDVHV�LQ�WKDW�VWDWH��
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%RWK�WKH�9LFWRULDQ�DQG�6RXWK�$XVWUDOLDQ�KRVSLWDO�GDWD�VHWV�RQO\�LQFOXGHG�UHFRUGV�IRU�SXEOLF�KRVSLWDO�HSLVRGHV�

7KH�9LFWRULDQ�KRVSLWDO�GDWD�GLG�QRW�LQFOXGH�WKH�IXQGLQJ�VRXUFH�YDULDEOH �VHH�SDJH����� 7KLV�YDULDEOH�KDV�WKH�
SRWHQWLDO�WR�EH�XVHG�DV�D�YHULILFDWLRQ�IRU�WKH�µLQ�VFRSH¶�VWDWXV��L�H� WUDIILF�RQ�URDG��RI�D�KRVSLWDO�UHFRUG�LI�WKH�
UHFRUG�LV�LGHQWLILHG�DV�EHLQJ�IXQGHG�E\�0RWRU�9HKLFOH�7KLUG�3DUW\�,QVXUDQFH��7KLV�LV�SDUWLFXODUO\�WKH�FDVH�IRU�
9LFWRULD��ZKHUH D�QR�IDXOW�&RPSXOVRU\�7KLUG�3DUW\�,QVXUDQFH�6FKHPH LV�LQ�SODFH�

7KH�9LFWRULDQ�KRVSLWDO�GDWD�DOVR�RQO\�LQFOXGHG�WKH�ILUVW�LQVWDQFH�RI�WKH�,&'����$0�GLDJQRVLV�DQG�H[WHUQDO�
FDXVH�FRGHV�IRU�DQ�HSLVRGH �VHH�SDJH������7KH ODFN�RI�RWKHU�GLDJQRVHV�DQG�H[WHUQDO�FDXVH�FRGHV�UHVWULFWHG�
FHUWDLQ�DVSHFWV�RI DQDO\VLV�

0LVVLQJQHVV�RI�H[WHUQDO�FDXVH�FRGHV�LQ�16:�SULYDWH�KRVSLWDO�FDVHV�ZDV�QRWHG�WR�EH�KLJKHU�IRU�VHSDUDWLRQV�
WKDW�RFFXUUHG�IURP�PLG������WKDQ�DPRQJ�HDUOLHU�FDVHV��

'�� 1RWHV�RQ�GDWD�OLQNDJH

7KH�WH[W�LQ�WKLV�VHFWLRQ�LV�EDVHG�RQ�D�UHSRUW�VXSSOLHG�E\�WKH�$,+:�'DWD�8QLW��ZKLFK�FRQGXFWHG�OLQNDJH�IRU�WKLV�
SURMHFW� 3DUW����PLVVLQJ�YDOXHV��ZDV�ZULWWHQ�E\�WKH�LQYHVWLJDWRUV��

'DWDVHWV�LQFOXGHG�LQ�WKH�VWXG\

�� 5RDG�&UDVK 'DWD�

'DWD�&XVWRGLDQV��5RDG�WUDQVSRUW�DXWKRULWLHV�RI�$&7��16:��4/'��6$��7$6�DQG�9,&

7KH�FRKRUW�FRQVLVWHG�RI���������LQFLGHQW�UHFRUGV�IRU������VXSSOLHG�E\�VWDWH¶V�URDG�DXWKRULWLHV��(DFK�UHFRUG�
FRQWDLQV�D�)LUVW��0LGGOH�DQG�/DVW�1DPHV��VH[��GDWH�RI�ELUWK��FXUUHQW�DGGUHVV�IRU�DQ�LQGLYLGXDO��ZKHQ�DYDLODEOH��
DQG�WKH�GDWH�DQG�RXWFRPH�RI�WKH�LQFLGHQW��$OO�GHWDLOV�ZHUH�XVHG�IRU�WKH�GDWD�OLQNDJH��7KH�QXPEHU�RI�UHFRUGV�
VXSSOLHG�E\�VWDWHV�DXWKRULWLHV�LV�EHORZ�

'DWD�6RXUFH 1XPEHU�RI�UHFRUGV

$&7 ������

16: ������

4/' ������

6$ �����

7$6 ������

9,& ������

7KH�FRKRUW�ZDV�SUREDELOLVWLFDOO\�GH�GXSOLFDWHG��VHH�WKH�OLQNDJH�PHWKRGV�GHVFULEHG�EHORZ��WR�LGHQWLI\�
LQGLYLGXDOV�ZKR�KDG�PXOWLSOH�LQFLGHQWV��SRVVLEO\�DFURVV�WKH�VWDWHV���7KLV�LGHQWLILHG ��������LQGLYLGXDOV��ZLWK�
��������LQGLYLGXDOV�KDYLQJ�RQO\�RQH�LQFLGHQW�LQ�WKLV�\HDU��������LQGLYLGXDOV�± ��LQFLGHQWV��
���± ��LQFLGHQWV�DQG���LQGLYLGXDOV�± � LQFLGHQWV��

�� +RVSLWDOV�GDWD

'DWD�&XVWRGLDQ��'HSDUWPHQWV�RI�+HDOWK�RI�VWDWHV�DQG�WHUULWRULHV

7KH�FRPELQHG�GDWDVHW�FRQVLVWHG�RI���������DGPLVVLRQV�WR�SXEOLF�KRVSLWDOV�IRU�WKH�SHULRG�IURP���-DQXDU\�
�����± ���'HFHPEHU������ZLWK�WKH�DGPLVVLRQ�UHDVRQ�OLNHO\�WR�EH�WKH�URDG�WUDXPD��7KH�GDWDVHW�LQFOXGHG�
VWDQGDUG�LGHQWLILHUV�VXFK�DV�QDPHV��GDWH�RI�ELUWK��VH[��DQG�DGGUHVV�DW�WKH�WLPH�RI�DGPLVVLRQ�DV�ZHOO�DV�
DGPLVVLRQ�GDWH��7KH�GDWDVHW�ZDV�DOVR�GH�GXSOLFDWHG��LGHQWLI\LQJ��������LQGLYLGXDO�DFURVV�DOO�VWDWHV��7KH�ILUVW�
DGPLVVLRQ�GDWH�IRU�HDFK�LQGLYLGXDO��GDWH�$��ZDV�FDOFXODWHG�DQG�XVHG�IRU�WKH�OLQNDJH�ZLWK�WKH�FUDVK�GDWD��
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$XVWURDGV����� _�SDJH���

�� 1DWLRQDO�'HDWK�,QGH[��1',�

'DWD�&XVWRGLDQ��$XVWUDOLDQ�,QVWLWXWH�RI�+HDOWK�DQG�:HOIDUH

7KH�VWDWHV�DQG�KRVSLWDOV�GDWD�ZHUH�OLQNHG�WR�1',�LGHQWLILHUV�IRU�DOO�GHDWKV�EHWZHHQ�'HFHPEHU������DQG������
���������UHFRUGV���

�� 0LVVLQJ�YDOXHV�RI�OLQNDJH�YDULDEOHV

7KH�IROORZLQJ�WDEOHV VXPPDULVH�WKH�SHUFHQWDJHV RI�UHFRUGV�ZLWK�PLVVLQJ�YDOXHV�RI�VXUQDPH��JLYHQ�QDPH��
GDWH�RI�ELUWK�DQG�SRVWFRGH�RI�UHVLGHQFH��7DEOH�'��GHVFULEHV�FUDVK�GDWD�DQG�7DEOH�'��GHVFULEHV�KRVSLWDO�
GDWD�

7DEOH�'��� 0LVVLQJ�YDOXHV�RI�OLQNDJH�YDULDEOHV�LQ�FUDVK�GDWD��SHU�FHQW�

6XUQDPH *LYHQ�QDPH %LUWK�GDWH 3RVWFRGH

16: ��� ��� ��� ���

9,& ��� ��� ��� ����

4/' ��� ��� ��� ���

6$ ��� ��� ��� ���

7$6 ���� ���� ���� ����

$&7 ���� ���� ���� ����

7DEOH�'��� 0LVVLQJ�YDOXHV�RI�OLQNDJH�YDULDEOHV�LQ�KRVSLWDO�GDWD��SHU�FHQW�

6XUQDPH *LYHQ�QDPH %LUWK�GDWH 3RVWFRGH

16: ��� ��� ��� ���

9,& ��� ��� ��� ���

4/' ��� ��� ��� ���

6$ ��� ��� ��� ���

7$6 ± ± ± ±

$&7 ± ± ± ±

1RWH�WKDW�WKHVH�DUH�RYHUDOO�YDOXHV��IRU�DOO�UHFRUGV�LQ�WKH�VHWV�OLQNHG�E\�WKH�$,+:�'/8��0LVVLQJQHVV�ZDV�
KLJKHU�IRU�FUDVK�GDWD�WKDQ�KRVSLWDO�GDWD�IRU�HYHU\�FRPELQDWLRQ�RI�MXULVGLFWLRQ�DQG�OLQNDJH�YDULDEOH��
0LVVLQJQHVV�ZDV�KLJKHVW�IRU�FUDVK�GDWD�IURP�7DVPDQLD�DQG�WKH�$&7��+RVSLWDO�GDWD�ZHUH�QRW�REWDLQHG�IURP�
WKHVH�MXULVGLFWLRQV�LQ�WKH�6WDJH���SURMHFW�DQG�WKH�GDWD�ZHUH�QRW�DQDO\VHG LQ�6WDJH����+HQFH��WKHVH�ILOHV�KDYH�
QRW�\HW�EHHQ�H[DPLQHG�FORVHO\�
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$XVWURDGV����� _�SDJH���

,W�ZDV�H[SHFWHG�WKDW�WKH�SURSRUWLRQ�RI�PLVVLQJ�YDOXHV�ZRXOG�YDU\�EHWZHHQ�FHUWDLQ�W\SHV�RI�UHFRUGV��2Q�LWV�
RZQ��WKH�OLQNDJH�NH\�ILOH�IURP�WKH�$,+:�'/8 GRHV�QRW�HQDEOH�PLVVLQJQHVV�WR�EH�DVVHVVHG�LQ�UHODWLRQ�WR�
FRQWHQW�GDWD�LWHPV�VXFK�DV�URDG�XVHU�W\SH��,Q�SULQFLSDO��WKLV FDQ�EH�GRQH�DIWHU�MRLQLQJ�FRQWHQW�GDWD�ILOHV�RQ�
WKH�EDVLV�RI�WKH�VWXG\�SHUVRQ�LGHQWLILHU��331���,Q�SUDFWLFH��GRLQJ�VR�ZDV�FRPSOLFDWHG�E\�WKH�IDFW�WKDW�ZKLOH�
HYHU\�UHFRUG�FRXOG EH�OLQNHG�XQDPELJXRXVO\�LQ�WHUPV�RI�331��DPELJXLW\�H[LVWHG DW�UHFRUG�OHYHO�LI�D�FRQWHQW�
ILOH�LQFOXGHG PRUH�WKDQ�RQH�UHFRUG�ZLWK�WKH�VDPH�331��,Q�WKLV�VLWXDWLRQ��WKH�OLQNDJH�NH\�DQG�WKH�FRQWHQW�ILOH�
ERWK�KDG WKH�VDPH�QXPEHU�RI�UHFRUGV�IRU�HDFK�331��)RU�PRVW�RI�WKH�FRQWHQW�GDWD�ILOHV� QR�VXSSOLHG�ILHOG�
VSHFLILHG ZKLFK�OLQNDJH�NH\�UHFRUG�LQ�VXFK�D�VHW�FRUUHVSRQGHG ZLWK�HDFK�FRQWHQW�GDWD�UHFRUG�LQ�WKH�VHW��7KLV�
GLG QRW�PDWWHU�IRU�WKH�PDLQ�SDUW�RI�WKH�DQDO\VLV�EHFDXVH�DOO�UHOHYDQW�YDULDEOHV�LQ�WKH�NH\�ILOH�KDG WKH�VDPH�
YDOXH�IRU�DOO�UHFRUGV�LQ�HDFK�VXFK�VHW��,W�GLG PDWWHU�ZKHQ�FRQVLGHULQJ�PLVVLQJ�YDOXHV�RI�OLQNDJH�YDULDEOHV�
EHFDXVH�WKH�YDOXHV�VRPHWLPHV�YDULHG ZLWKLQ�D�VHW��H�J��VXUQDPH�PLJKW�EH�PLVVLQJ�IRU�RQH�UHFRUG�LQ�D�VHW�EXW�
QRW�DQRWKHU���,W�PD\�EH�SRVVLEOH�WR�VROYH�WKLV�IRU�WKH�6WDJH���SURMHFW�E\�UHTXHVWLQJ�VXSSO\ RI�DQ�DGGLWLRQDO�
ILHOG�LQ�WKH�NH\�RU�FRQWHQW�GDWD�ILOHV��)RU�FXUUHQW�SXUSRVHV��WKH�DSSURDFK�WDNHQ�ZDV�WR�UHFRUG�WKH�QXPEHU�DQG�
SURSRUWLRQ�RI�LQVWDQFHV�LQ�ZKLFK�HDFK�OLQNDJH�ILHOG�ZDV�PLVVLQJ�LQ�WKH�NH\�ILOH�IRU�HDFK�VHW�RI�UHFRUGV��ZKHUH�
VHWV�DUH�WKH XQLTXH�FRPELQDWLRQV�RI�331��MXULVGLFWLRQ�DQG�W\SH�RI�GDWD��FUDVK�RU�KRVSLWDO���$IWHU�WKH�OLQNHG�ILOH�
KDG�EHHQ�DVVHPEOHG��LW�ZDV�SRVVLEOH�WR�H[DPLQH�KRZ�WKLV�SUR[\�IRU�UHFRUG�OHYHO�PLVVLQJQHVV�YDULHG�ZLWK�
FKDUDFWHULVWLFV�VXFK�DV�URDG�XVHU�W\SH��7KH�IROORZLQJ�QRWHV�DUH�EDVHG�RQ�PHDQ�YDOXHV�RI�WKDW�LQGLFDWRU��

0LVVLQJQHVV�LQ�FUDVK�GDWD�ILOHV�JHQHUDOO\�GHFUHDVHG�ZLWK�VHYHULW\��IURP�WKRVH�FDWHJRULVHG DV�QRW�LQMXUHG�WR�
WKRVH�FDWHJRULVHG�DV�NLOOHG��3RVWFRGH�KDG WKH�KLJKHVW�OHYHO�RI�PLVVLQJQHVV�LQ�FUDVK�UHFRUGV��$PRQJ�FUDVK�
UHFRUGV�FDWHJRULVHG�DV�QRW�LQMXUHG��PLVVLQJQHVV�ZDV�KLJKHU�IRU�SHGDO�F\FOLVWV�DQG�PRWRUF\FOLVWV�WKDQ�IRU�RWKHU�
W\SHV�RI�URDG�XVHU��/LWWOH�GLIIHUHQFH�LQ�PLVVLQJQHVV�E\�URDG�XVHU�W\SH�ZDV�HYLGHQW�LQ�WKH�FUDVK�UHFRUGV�
FDWHJRULVHG�DV�VHULRXV�RU�NLOOHG��&UDVK�UHFRUGV�ZLWK�XQVWDWHG�URDG�XVHU�W\SH�KDG�D�KLJK�OHYHO�RI�PLVVLQJQHVV�
IRU�DOO�OLQN�YDULDEOHV��0LVVLQJQHVV�ZDV�JHQHUDOO\�ORZ�IRU�KRVSLWDO�UHFRUGV��ORZHVW�RI�DOO�IRU�GDWH�RI�ELUWK� ,W�GLG�
QRW�GLIIHU�JUHDWO\�E\�URDG�XVHU�W\SH��0LVVLQJQHVV�RI�WKH�QDPH�YDULDEOHV�LQ�16:�KRVSLWDO�GDWD�LV�ODUJHO\�
DFFRXQWHG�IRU�E\�SULYDWH�KRVSLWDO�FDVHV�

0HWKRG

'DWD�FKHFNLQJ�DQG�FOHDQLQJ

'DWD�ZDV�FKHFNHG�DQG�FOHDQHG�XVLQJ�FXVWRPLVHG�FRGH�LQ�WKH�6WDWLVWLFDO�$QDO\VLV�6\VWHPV��6$6��SDFNDJH��

'DWD�OLQNDJH

'DWD�OLQNDJH�ZDV�XQGHUWDNHQ�XVLQJ�SUREDELOLVWLF�OLQNDJH� 7KLV�OLQNDJH�SURFHGXUH�LQYROYHV�FUHDWLQJ�UHFRUG�
SDLUV�E\�FRPELQLQJ�UHFRUGV�IURP�RQH GDWDVHW�ZLWK�UHFRUGV�IURP�DQRWKHU�GDWDVHW�EDVHG�RQ�VLPLODULWLHV�LQ�
FKDUDFWHULVWLFV�VXFK�DV�VXUQDPH��JLYHQ�QDPH�V��DQG�GD\��PRQWK�DQG�\HDU�RI�ELUWK�DQG�DGGUHVV� )RU�H[DPSOH��
LI�VXUQDPH��JLYHQ�QDPH�V���VH[�DQG�GDWH�RI�ELUWK�DUH�XVHG�WR�IRUP�UHFRUG�SDLUV��WKHQ�UHFRUGV�ZLOO�QRUPDOO\�EH�
JURXSHG�ZLWK�RWKHU�UHFRUGV�WKDW�KDYH�WKH�VDPH�RU�VLPLODU�VXUQDPH��JLYHQ�QDPH�V���VH[�DQG�GDWH�RI�ELUWK�
2YHUDOO�����SDVVHV�ZHUH�XQGHUWDNHQ�WR�FUHDWH�UHFRUG�SDLUV� 7KHVH�SDVVHV�FUHDWHG�UHFRUG�SDLUV�XVLQJ�WKH�
IROORZLQJ�YDULDEOHV�

6XUQDPH�

*LYHQ�QDPH�V��

6H[��DQG�

'D\��PRQWK�DQG�\HDU�RI�ELUWK�

$GGUHVV�DQG���RU�SRVWFRGH

&UDVK�'DWH�± 'DWH�$�IURP�+RVSLWDOV�UHFRUGV�

)RU�H[DPSOH��WKH�ILUVW�SDVV�FUHDWHG�UHFRUG�SDLUV�E\�EORFNLQJ�UHFRUGV�DFFRUGLQJ�WR�VLPLODULWLHV�LQ�VXUQDPH��
JLYHQ�QDPH�V���VH[�DQG�GDWH�RI�ELUWK� 7KH�VHFRQG�DQG�WKLUG�SDVVHV�EORFNHG�UHFRUGV�DFFRUGLQJ�WR�VLPLODULWLHV�
LQ�\HDU�RI�ELUWK�ZKLOH�WKH�IRXUWK�SDVV�FUHDWHG�UHFRUG�SDLUV�XVLQJ�VLPLODULWLHV�LQ�GD\��PRQWK�DQG�\HDU�RI�ELUWK�
+LJKHU�TXDOLW\�OLQNV�DUH�JHQHUDOO\�REWDLQHG�GXULQJ�HDUOLHU�SDVVHV�WKDQ�ODWHU�SDVVHV�
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,W�VKRXOG�EH�QRWHG�WKDW�SUREDELOLVWLF�OLQNDJH�GRHV�QRW�UHTXLUH�DQ�H[DFW�PDWFK�EHWZHHQ�WZR�UHFRUGV�IRU�DQ\�
JLYHQ�YDULDEOH� )RU�HDFK�UHFRUG�SDLU��D�UHFRUG�SDLU�FRPSDULVRQ�ZHLJKW�LV�FDOFXODWHG� 7KLV�LV�DQ�LQGH[�RI�WKH�
GHJUHH�RI�VLPLODULW\�EHWZHHQ�UHFRUGV�LQ�D�JLYHQ�SDLU� ,W�FDQ�DOVR�EH�XVHG�WR�DVFHUWDLQ�WKH�H[WHQW�WR�ZKLFK�D�
JLYHQ�UHFRUG�SDLU�LV�OLNHO\�WR�EH�WKH�VDPH�SHUVRQ� $�KLJKHU�UHFRUG�SDLU�FRPSDULVRQ�ZHLJKW�VXJJHVWV�WKDW�D�
JLYHQ�UHFRUG�SDLU�LV�PRUH�OLNHO\�WR�EH�WKH�VDPH�SHUVRQ�WKDQ�D�ORZHU�UHFRUG�SDLU�FRPSDULVRQ�ZHLJKW��

&OHULFDO�UHYLHZ

)ROORZLQJ�WKH�FRPSOHWLRQ�RI�HDFK�VWHS�RI�SUREDELOLVWLF�OLQNDJH��FOHULFDO�UHYLHZ�LV�D�SURFHGXUH�WKDW�LV�HPSOR\HG�
WR�UHYLHZ�D�VHW�RI�UHFRUG�SDLUV�WKDW�PD\�EH�OLQNV�E\�H[DPLQLQJ�WKH�GHJUHH�RI VLPLODULW\�EHWZHHQ�D�SDLU�RI�
UHFRUGV�EDVHG�RQ�WKH�DYDLODEOH�YDULDEOHV��H�J� VXUQDPH��JLYHQ�QDPHV��VH[��GDWH�RI�ELUWK�DQG�DGGUHVVHV�� $�
GHFLVLRQ�LV�WKHQ�PDGH�ZKHWKHU�WR�DFFHSW�D�JLYHQ�UHFRUG�SDLU�DV�D�OLQN�RU�UHMHFW�LW�DV�D�QRQ�OLQN�

)RU�WKH�FXUUHQW�GDWD�OLQNDJH�SURMHFW��IXOO�FOHULFDO�UHYLHZ�ZDV�SHUIRUPHG�DIWHU�HDFK�VWHS��ZLWK�DFFHSWHG�OLQNHG�
UHFRUGV�H[FOXGHG�IURP�ERWK�FRKRUWV��7KLV�VLJQLILFDQWO\�UHGXFHG�WKH�DPRXQW�RI�UHYLHZV�IRU�WKH�ODWHVW�VWHSV�ZLWK�
PXFK�ORRVHU�EORFNLQJ�WKDW�SURGXFHG�PXOWLSOH�SDLUV�IRU�WKH�VDPH�UHFRUG��

3UREDELOLVWLF�OLQNDJH�UHVXOWV

/LQNLQJ�KRVSLWDOV�DQG�FUDVK�GDWD

7KH�GH�GXSOLFDWHG�FRPELQHG�+RVSLWDOV�DQG�5RDG�&UDVK�GDWDVHWV�ZHUH�OLQNHG�WRJHWKHU�XVLQJ�WKH�
PHWKRGRORJ\�GHVFULEHG�DERYH��$OO�FDVHV�ZKHUH�WZR�LQGLYLGXDOV�LQ�RQH�FRKRUW�ZHUH�OLQNHG�WR�RQH�LQGLYLGXDO�LQ�
DQRWKHU�FRKRUW�ZHUH�UHYLHZHG�DQG�RQO\ WKH SDLU�ZLWK�KLJKHU�ZHLJKW ZDV�OHIW�LQ�WKH�ILQDO�UHVXOWV� )LJXUH���
LOOXVWUDWHV�WKH�GLVWULEXWLRQ�RI�DOO�OLQNHG�SDLUV�E\�ZHLJKW���������LQGLYLGXDOV�ZHUH�OLQNHG��

)LJXUH�'�� 'LVWULEXWLRQ�RI�DOO�OLQNHG�SDLUV�E\�ZHLJKW
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/LQNLQJ�FRPELQHG�FRKRUW�ZLWK�1',�GDWD��

7KH�+RVSLWDOV�DQG�&UDVK�FRKRUW�ZHUH�FRPELQHG��7KH�FRPELQHG�FRKRUW�LQFOXGHG���������UHFRUGV�IRU���������
LQGLYLGXDOV��������LQGLYLGXDOV�ZHUH�OLQNHG�WR�1',��RI�WKHP�������ZHUH�PDUNHG�DV�GHDG�LQ�HLWKHU�+RVSLWDOV�RU�
&UDVK�GDWDVHWV��2QO\����LQGLYLGXDOV�PDUNHG�DV�GHDG�LQ�WKHVH�GDWDVHWV�ZHUH�QRW�OLQNHG�WR�1',��

'�� 6RIWZDUH

$QDO\VLV�RI�WKH�FRQWHQW�GDWD�ZDV�GRQH�ZLWKLQ�685(��SULPDULO\�E\�XVH�RI�6WDWD�03������DQG�6366 ������
9DOXHV�LQ�WKLV�UHSRUW�DUH�EDVHG�RQ�GDWD�ILOH�VV����BUHSRUWLQJILOH����-XO���GWD��ZKLFK�ZDV�SURGXFHG�IURP�
SURFHVVHG�YHUVLRQV�RI�WKH�VXSSOLHG�GDWD�ILOHV�E\�FRPELQHB����-XO���GR��6RPH�DQDO\VHV�ZHUH�DOVR�UHSHDWHG�
�IRU�YHULILFDWLRQ��XVLQJ�WKH�6366�GDWD�ILOH�$OO�MXULVGLFWLRQV�DQG�VRXUFHV²GHGXS�VDY�DQG�WKH�6366�V\QWD[�ILOH�
DQDO\VLV�VSV�
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$SSHQGL[�( $GGLWLRQDO�'DWD�7DEOHV

(�� 6XPPDU\�VWDWLVWLFV�RQ�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXU\�FDVHV�E\�
MXULVGLFWLRQ�DQG�W\SH�RI�URDG�XVHU

7DEOH�(��� 6XPPDU\�VWDWLVWLFV�IRU�SHGHVWULDQ�FDVHV��16:��9LF��4OG�DQG�6$ ���������

16: 9LF 4OG 6$ $OO

&DVHV ����� ��� ��� ��� �����

3HRSOH�ZLWK����FDVHV ����� ��� ��� ��� �����

3HU�FHQW PDOHV �� �� �� �� ��

%HG�GD\V HSLVRGH�� �VDPH�GD\ ����� ����� ����� ����� ����� ������

%HG�GD\V HSLVRGH�� �VDPH�GD\ ������� ����� ����� ����� ����� ������

%HG�GD\V HSLVRGHV WR��� GD\V��� ������ ����� ����� ����� ������

%HG�GD\V HSLVRGHV WR���� GD\V��� ������ ����� ����� ����� ������

0HDQ�DGPLVVLRQV�WR���� GD\V��� ��� ��� ��� ��� ���

'HDWKV�WR��� GD\V �H[FOXGHG���� �� �� �� � ��

'HDWKV��� GD\V±��\HDU �UHWDLQHG� � �� � � ��

1RWHV

� ([FOXGHV�GHDWKV�ZLWKLQ����GD\V�RI�FUDVK��RU�RI�ILUVW�DGPLVVLRQ�LI�QRW�LQ�D�&�+��SDLU��H[FHSW�LQ�WKH�URZ�WLWOHG�'HDWKV�WR�
���GD\V��

� ,QFOXGHV�+��HSLVRGHV�
� ,QFOXGHV�+��DQG�+�UHODWHG�HSLVRGHV�
� 'HDWKV�ZLWKLQ����GD\V��5RDG�'HDWKV��DUH�VKRZQ�KHUH�EXW�DUH�QRW�LQFOXGHG�HOVHZKHUH�LQ�WKH�WDEOH�

7DEOH�(��� 6XPPDU\�VWDWLVWLFV�IRU�SHGDO�F\FOLVW�FDVHV��16:��9LF��4OG�DQG�6$ ���������

16: 9LF 4OG 6$ $OO

&DVHV ����� ����� ����� ��� �����

3HRSOH�ZLWK����FDVHV ����� ����� ����� ��� �����

3HU�FHQW PDOHV �� �� �� �� ��

%HG�GD\V HSLVRGH�� �VDPH�GD\ ����� ����� ����� ����� ����� �����

%HG�GD\V HSLVRGH�� �VDPH�GD\ ������� ����� ����� ����� ����� ������

%HG�GD\V HSLVRGHV WR��� GD\V��� ����� ����� ����� ����� ������

%HG�GD\V HSLVRGHV WR���� GD\V��� ����� ����� ����� ����� ������

0HDQ�DGPLVVLRQV�WR���� GD\V��� ��� ��� ��� ��� ���

'HDWKV�WR��� GD\V �H[FOXGHG���� � � � � ��

&DVHV ����� ����� ����� ��� �����

1RWHV

� ([FOXGHV�GHDWKV�ZLWKLQ����GD\V�RI�FUDVK��RU�RI�ILUVW�DGPLVVLRQ�LI�QRW�LQ�D�&�+��SDLU��H[FHSW�LQ�WKH�URZ�WLWOHG�'HDWKV�WR�
���GD\V��

� ,QFOXGHV�+��HSLVRGHV�
� ,QFOXGHV�+��DQG�+�UHODWHG�HSLVRGHV�
� 'HDWKV�ZLWKLQ����GD\V��5RDG�'HDWKV��DUH�VKRZQ�KHUH�EXW�DUH�QRW�LQFOXGHG�HOVHZKHUH�LQ�WKH�WDEOH�



$�1DWLRQDO�$SSURDFK�WR�0HDVXULQJ�1RQ�IDWDO�&UDVK�2XWFRPHV

$XVWURDGV����� _�SDJH���

7DEOH�(��� 6XPPDU\�VWDWLVWLFV�IRU�PRWRUF\FOLVW�FDVHV��16:��9LF��4OG�DQG�6$ ���������

16: 9LF 4OG 6$ $OO

&DVHV ����� ����� ����� ��� �����

3HRSOH�ZLWK����FDVHV ����� ����� ����� ��� �����

3HU�FHQW PDOHV �� �� �� �� ��

%HG�GD\V HSLVRGH�� �VDPH�GD\ ����� ����� ����� ����� ����� ������

%HG�GD\V HSLVRGH�� �VDPH�GD\ ������� ����� ����� ����� ����� ������

%HG�GD\V�HSLVRGHV�WR����GD\V��� ������ ����� ����� ����� ������

%HG�GD\V�HSLVRGHV�WR�����GD\V��� ������ ����� ������ ����� ������

0HDQ�DGPLVVLRQV�WR�����GD\V��� ��� ��� ��� ��� ���

'HDWKV�WR����GD\V��H[FOXGHG���� �� � � � ��

'HDWKV����GD\V±��\HDU��UHWDLQHG� � � � � ��

&DVHV ����� ����� ����� ��� �����

1RWHV

� ([FOXGHV�GHDWKV�ZLWKLQ����GD\V�RI�FUDVK��RU�RI�ILUVW�DGPLVVLRQ�LI�QRW�LQ�D�&�+��SDLU��H[FHSW�LQ�WKH�URZ�WLWOHG�'HDWKV�WR�
���GD\V��

� ,QFOXGHV�+��HSLVRGHV�
� ,QFOXGHV�+��DQG�+�UHODWHG�HSLVRGHV�
� 'HDWKV�ZLWKLQ����GD\V��5RDG�'HDWKV��DUH�VKRZQ�KHUH�EXW�DUH�QRW�LQFOXGHG�HOVHZKHUH�LQ�WKH�WDEOH�

7DEOH�(��� 6XPPDU\�VWDWLVWLFV�IRU�PRWRU�YHKLFOH�GULYHU�FDVHV��16:��9LF��4OG�DQG�6$ ���������

16: 9LF 4OG 6$ $OO

&DVHV ����� ����� ����� ��� ������

3HRSOH�ZLWK����FDVHV ����� ����� ����� ��� ������

3HU�FHQW PDOHV �� �� �� �� ��

%HG�GD\V HSLVRGH�� �VDPH�GD\ ����� ������ ����� ����� ����� ������

%HG�GD\V HSLVRGH�� �VDPH�GD\ ������� ������ ����� ����� ����� ������

%HG�GD\V�HSLVRGHV�WR����GD\V��� ������ ������ ������ ����� ������

%HG�GD\V�HSLVRGHV�WR�����GD\V��� ������ ������ ������ ����� ������

0HDQ�DGPLVVLRQV�WR�����GD\V��� ��� ��� ��� ��� ���

'HDWKV�WR����GD\V��H[FOXGHG���� �� �� �� � ��

'HDWKV����GD\V±��\HDU��UHWDLQHG� �� �� �� �� ���

1RWHV

� ([FOXGHV�GHDWKV�ZLWKLQ����GD\V�RI�FUDVK��RU�RI�ILUVW�DGPLVVLRQ�LI�QRW�LQ�D�&�+��SDLU��H[FHSW�LQ�WKH�URZ�WLWOHG�'HDWKV�WR�
���GD\V��

� ,QFOXGHV�+��HSLVRGHV�
� ,QFOXGHV�+��DQG�+�UHODWHG�HSLVRGHV�
� 'HDWKV�ZLWKLQ����GD\V��5RDG�'HDWKV��DUH�VKRZQ�KHUH�EXW�DUH�QRW�LQFOXGHG�HOVHZKHUH�LQ�WKH�WDEOH�



$�1DWLRQDO�$SSURDFK�WR�0HDVXULQJ�1RQ�IDWDO�&UDVK�2XWFRPHV

$XVWURDGV����� _�SDJH���

7DEOH�(��� 6XPPDU\�VWDWLVWLFV�IRU�PRWRU�YHKLFOH�SDVVHQJHU�FDVHV��16:��9LF��4OG�DQG�6$ ���������

16: 9LF 4OG 6$ $OO

&DVHV ����� ����� ����� ��� �����

3HRSOH�ZLWK����FDVHV ����� ����� ����� ��� �����

3HU�FHQW PDOHV �� �� �� �� ��

%HG�GD\V HSLVRGH�� �VDPH�GD\ ����� ����� ����� ����� ����� ������

%HG�GD\V HSLVRGH�� �VDPH�GD\ ������� ����� ����� ����� ����� ������

%HG�GD\V�HSLVRGHV�WR����GD\V��� ����� ����� ����� ����� ������

%HG�GD\V�HSLVRGHV�WR�����GD\V��� ����� ����� ����� ����� ������

0HDQ�DGPLVVLRQV�WR�����GD\V��� ��� ��� ��� ��� ���

'HDWKV�WR����GD\V��H[FOXGHG���� � � �� � ��

'HDWKV����GD\V±��\HDU��UHWDLQHG� �� �� � � ��

1RWHV

� ([FOXGHV�GHDWKV�ZLWKLQ����GD\V�RI�FUDVK��RU�RI�ILUVW�DGPLVVLRQ�LI�QRW�LQ�D�&�+��SDLU��H[FHSW�LQ�WKH�URZ�WLWOHG�'HDWKV�WR�
���GD\V��

� ,QFOXGHV�+��HSLVRGHV�
� ,QFOXGHV�+��DQG�+�UHODWHG�HSLVRGHV�
� 'HDWKV�ZLWKLQ����GD\V��5RDG�'HDWKV��DUH�VKRZQ�KHUH�EXW�DUH�QRW�LQFOXGHG�HOVHZKHUH�LQ�WKH�WDEOH�

7DEOH�(��� 6XPPDU\�VWDWLVWLFV�IRU�RWKHU�	�XQVSHFLILHG�URDG�LQMXU\�FDVHV��16:��9LF��4OG�DQG�6$ ���������

16: 9LF 4OG 6$ $OO

&DVHV ��� ��� ��� ��� �����

3HRSOH�ZLWK����FDVHV ��� ��� ��� ��� �����

3HU�FHQW PDOHV �� �� �� �� ��

%HG�GD\V HSLVRGH�� �VDPH�GD\ ����� ����� ����� ��� ��� ������

%HG�GD\V HSLVRGH�� �VDPH�GD\ ������� ����� ����� ����� ��� ������

%HG�GD\V�HSLVRGHV�WR����GD\V��� ����� ����� ����� ��� ������

%HG�GD\V�HSLVRGHV�WR�����GD\V��� ����� ����� ����� ��� ������

0HDQ�DGPLVVLRQV�WR�����GD\V��� ��� ��� ��� ��� ���

'HDWKV�WR����GD\V��H[FOXGHG���� � �� � � ��

'HDWKV����GD\V±��\HDU��UHWDLQHG� �� �� �� � ��

1RWHV

� ([FOXGHV�GHDWKV�ZLWKLQ����GD\V�RI�FUDVK��RU�RI�ILUVW�DGPLVVLRQ�LI�QRW�LQ�D�&�+��SDLU��H[FHSW�LQ�WKH�URZ�WLWOHG�'HDWKV�WR�
���GD\V��

� ,QFOXGHV�+��HSLVRGHV�
� ,QFOXGHV�+��DQG�+�UHODWHG�HSLVRGHV�
� 'HDWKV�ZLWKLQ����GD\V��5RDG�'HDWKV��DUH�VKRZQ�KHUH�EXW�DUH�QRW�LQFOXGHG�HOVHZKHUH�LQ�WKH�WDEOH�



$�1DWLRQDO�$SSURDFK�WR�0HDVXULQJ�1RQ�IDWDO�&UDVK�2XWFRPHV

$XVWURDGV����� _�SDJH���

7DEOH�(��� 6XPPDU\�VWDWLVWLFV�IRU�DOO�URDG�LQMXU\�FDVHV��16:��9LF��4OG�DQG�6$ ���������

16: 9LF 4OG 6$ $OO

&DVHV ������ ����� ����� ����� ������

3HRSOH ������ ����� ����� ����� ������

3HU�FHQW PDOHV �� �� �� �� ��

%HG�GD\V���VW HSLVRGH �VDPH�GD\ ����� ������ ������ ������ ����� ������

%HG�GD\V���VW HSLVRGH �VDPH�GD\ ������� ������ ������ ������ ����� ������

%HG�GD\V��DGPLVVLRQ WR��� GD\V��� ������ ������ ������ ������ �������

%HG�GD\V��DGPLVVLRQ WR���� GD\V��� ������ ������ ������ ������ �������

$GPLVVLRQ WR�� \HDU SHU�FDVH��� ��� ��� ��� ��� ���

'HDWKV�WR����GD\V��H[FOXGHG���� ��� �� �� �� ���

'HDWKV��� GD\V±� \HDU �UHWDLQHG� ��� �� �� �� ���

1RWHV

� ([FOXGHV�GHDWKV�ZLWKLQ����GD\V�RI�FUDVK��RU�RI�ILUVW�DGPLVVLRQ�LI�QRW�LQ�D�&�+��SDLU��H[FHSW�LQ�WKH�URZ�WLWOHG�'HDWKV�WR�
���GD\V��

� ,QFOXGHV�+��HSLVRGHV�
� ,QFOXGHV�+��DQG�+�UHODWHG�HSLVRGHV�
� 'HDWKV�ZLWKLQ����GD\V��5RDG�'HDWKV��DUH�VKRZQ�KHUH�EXW�DUH�QRW�LQFOXGHG�HOVHZKHUH�LQ�WKH�WDEOH�

(�� 2YHUODS�LQ�FUDVK�DQG�KRVSLWDO�GDWD��LQFOXGLQJ�FKDUDFWHULVWLFV�RI�
XQPDWFKHG�KRVSLWDO�FDVHV

7DEOH�(�� 7KH�QXPEHU�DQG�SHUFHQWDJH�RI�LQ�VFRSH�FUDVK�UHFRUGV LQ������WKDW�ZHUH�SDLUHG�DQG�QRW�SDLUHG WR�D�
FUDVK�LQ������E\�MXULVGLFWLRQ��H[FOXGLQJ�GHDWKV�

&�+��SDLUV���+��
FRQILUPHG

&�+��SDLUV +��RQO\ ��+��RQO\

1HZ�6RXWK�:DOHV ������ ����� ����� ����

9LFWRULD ����� ����� ����� ����

4XHHQVODQG ����� ����� ����� ����

6RXWK�$XVWUDOLD ����� ����� ��� ����

$OO�MXULVGLFWLRQV ������ ������ ������ ����

�D� 2QH�KRVSLWDO�DGPLVVLRQ�PD\�LQFOXGH�PXOWLSOH�HSLVRGHV�RI�FDUH�ZKHQ�D�SHUVRQ�LV�WUDQVIHUUHG�EHWZHHQ�KRVSLWDOV�RU�WKHLU�
FDUH�W\SH�FKDQJHG��$�VHULHV�RI�HSLVRGHV�ZHUH�FRXQWHG�DV�RQH�µDGPLVVLRQ¶�ZKHQ�WKHUH�ZDV�]HUR�RU�RQH�GD\�EHWZHHQ�
GLVFKDUJH�DQG�WKH�QH[W�DGPLVVLRQ�



$�1DWLRQDO�$SSURDFK�WR�0HDVXULQJ�1RQ�IDWDO�&UDVK�2XWFRPHV

$XVWURDGV����� _�SDJH���

7DEOH�(�� 7KH�QXPEHU�DQG�SHUFHQWDJH�RI�LQ�VFRSH�FUDVK�UHFRUGV�LQ������WKDW�ZHUH�SDLUHG�DQG�QRW�SDLUHG�WR�D�
FUDVK�LQ����� E\�URDG�XVHU�IRU�HDFK�MXULVGLFWLRQ��H[FOXGLQJ�GHDWKV�

5RDG�XVHU
&�+��SDLUV��

+��
&�+��SDLUV +��RQO\ ��+��RQO\

1HZ�6RXWK�:DOHV 3HGHVWULDQ ����� ��� ��� ����

3HGDO�F\FOLVW ����� ��� ����� ����

0RWRUF\FOLVW� ����� ����� ��� ����

0RWRU�YHKLFOH�GULYHU ����� ����� ��� ����

0RWRU�YHKLFOH�SDVVHQJHU ����� ����� ��� ����

2WKHU�XQVSHFLILHG� ��� ��� ��� ����

9LFWRULD 3HGHVWULDQ ��� ��� ��� ����

3HGDO�F\FOLVW ����� ��� ��� ����

0RWRUF\FOLVW� ����� ��� ��� ����

0RWRU�YHKLFOH�GULYHU ����� ����� ��� ����

0RWRU�YHKLFOH�SDVVHQJHU ����� ��� ��� ����

2WKHU�XQVSHFLILHG� ��� ��� ��� ����

4XHHQVODQG 3HGHVWULDQ ��� ��� ��� ����

3HGDO�F\FOLVW ����� ��� ��� ����

0RWRUF\FOLVW� ����� ��� ��� ����

0RWRU�YHKLFOH�GULYHU ����� ����� ��� ����

0RWRU�YHKLFOH�SDVVHQJHU ����� ��� ��� ����

2WKHU�XQVSHFLILHG� ��� ��� ��� ����

6RXWK�$XVWUDOLD 3HGHVWULDQ ��� �� �� ����

3HGDO�F\FOLVW ��� ��� ��� ����

0RWRUF\FOLVW� ��� ��� ��� ����

0RWRU�YHKLFOH�GULYHU ��� ��� ��� ����

0RWRU�YHKLFOH�SDVVHQJHU ��� ��� ��� ����

2WKHU�XQVSHFLILHG� ��� �� �� ����

$OO�MXULVGLFWLRQV 3HGHVWULDQ ����� ����� ��� ����

3HGDO�F\FOLVW ����� ����� ����� ����

0RWRUF\FOLVW� ����� ����� ����� ����

0RWRU�YHKLFOH�GULYHU ������ ����� ����� ����

0RWRU�YHKLFOH�SDVVHQJHU ����� ����� ����� ����

2WKHU�XQVSHFLILHG� ����� ����� ��� ����

,Q�DOO�MXULVGLFWLRQV��SHGDO�F\FOLVWV�KDG�WKH�KLJKHVW�SURSRUWLRQ�RI�XQSDLUHG FDVHV�DQG�PRWRU�YHKLFOH�GULYHUV�KDG�
WKH�ORZHVW�SURSRUWLRQ��7KH�SURSRUWLRQ�RI�XQSDLUHG�PRWRU�YHKLFOH�SDVVHQJHU FDVHV�ZDV�KLJKHU�WKDQ�IRU�GULYHUV�
DQG�YDULHG�PRUH�EHWZHHQ�VWDWHV��SHUKDSV�UHIOHFWLQJ�YDULDWLRQ�LQ�WKH�FRPSOHWHQHVV�RU�UHOLDELOLW\�RI WKH�SHUVRQDO�
LQIRUPDWLRQ�SURYLGHG�IURP�FUDVK�GDWD�VRXUFHV�DERXW�SDVVHQJHUV�



$�1DWLRQDO�$SSURDFK�WR�0HDVXULQJ�1RQ�IDWDO�&UDVK�2XWFRPHV

$XVWURDGV����� _�SDJH���

7DEOH�(��� 7KH�QXPEHU�DQG�SHUFHQWDJH�RI�LQ�VFRSH�FUDVK�UHFRUGV LQ������WKDW�ZHUH�SDLUHG�DQG�QRW�SDLUHG WR�D�
FUDVK�LQ����� E\�VH[�IRU�HDFK�MXULVGLFWLRQ��H[FOXGLQJ�GHDWKV�

6H[ &�+��SDLUV���+�� &�+��SDLUV +��RQO\ ��+��RQO\

1HZ�6RXWK�:DOHV 0DOHV ����� ����� ����� ����

)HPDOHV ����� ����� ����� ����

9LFWRULD 0DOHV ����� ����� ����� ����

)HPDOHV ����� ����� ��� ����

4XHHQVODQG 0DOHV ����� ����� ����� ����

)HPDOHV ����� ����� ����� ����

6RXWK�$XVWUDOLD 0DOHV ����� ��� ��� ����

)HPDOHV ��� ��� ��� ����

$OO�MXULVGLFWLRQV 0DOHV ������ ������ ����� ����

)HPDOHV ������ ����� ����� ����

,Q�DOO�MXULVGLFWLRQV��PDOHV�KDG�D�KLJKHU�SURSRUWLRQ�RI�XQSDLUHG FDVHV�FRPSDUHG�WR�IHPDOHV��7KLV�PD\�EH�D�
UHIOHFWLRQ�RI�WKH�KLJKHU�SURSRUWLRQ�RI�PDOHV�ZKR�ZHUH�LQYROYHG�DV�PRWRUF\FOLVWV�DQG�SHGDO�F\FOLVWV��7KLV�
GLVFUHSDQF\�ZDV�SDUWLFXODUO\�ODUJH�LQ�4XHHQVODQG�DQG�9LFWRULD�

7DEOH�(��� 7KH�QXPEHU�DQG�SHUFHQWDJH�RI�LQ�VFRSH�FUDVK�UHFRUGV LQ������WKDW�ZHUH�SDLUHG�DQG�QRW�SDLUHG WR�D�
FUDVK�LQ������E\�DJH�JURXS�IRU�HDFK�MXULVGLFWLRQ��H[FOXGLQJ�GHDWKV�

$JH &�+��SDLUV���+�� &�+��SDLUV +��RQO\ ��+��RQO\

1HZ�6RXWK�:DOHV �±�� ��� ��� ��� ����

��±�� ����� ����� ��� ����

��±�� ����� ����� ����� ����

��±�� ����� ����� ����� ����

��� ����� ����� ��� ����

9LFWRULD �±�� ��� ��� ��� ����

��±�� ����� ����� ��� ����

��±�� ����� ����� ��� ����

��±�� ����� ����� ��� ����

��� ����� ��� ��� ����

4XHHQVODQG �±�� ��� ��� ��� ����

��±�� ����� ����� ��� ����

��±�� ����� ����� ����� ����

��±�� ����� ����� ��� ����

��� ��� ��� ��� ����

6RXWK�$XVWUDOLD �±�� ��� �� �� ����

��±�� ��� ��� ��� ����

��±�� ��� ��� ��� ����

��±�� ��� ��� ��� ����

��� ��� ��� ��� ����

$OO�MXULVGLFWLRQV �±�� ����� ��� ����� ����

��±�� ����� ����� ����� ����

��±�� ������ ����� ����� ����

��±�� ����� ����� ����� ����

��� ����� ����� ����� ����



$�1DWLRQDO�$SSURDFK�WR�0HDVXULQJ�1RQ�IDWDO�&UDVK�2XWFRPHV

$XVWURDGV����� _�SDJH���

,Q�DOO�MXULVGLFWLRQV��WKRVH�DJHG��±���KDG�WKH�KLJKHVW�SURSRUWLRQ�RI�XQSDLUHG FDVHV��7KLV�PD\�EH�D�UHIOHFWLRQ�RI�
WKH�KLJKHU�DV�D�SHGDO�F\FOLVW LQ�WKLV�DJH�JURXS��,W�PD\�DOVR�EH�SDUWO\�GXH�WR�WKLV�DJH�JURXS�EHLQJ�OLNHO\�WR�KDYH�
EHHQ�LQYROYHG�DV SDVVHQJHUV��D�XVHU�W\SH�IRU�ZKRP LQIRUPDWLRQ�LQ WKH�FUDVK�GDWD PD\�EH�RI�UHODWLYHO\�ORZHU�
TXDOLW\�

7DEOH�(���� 1RQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXULHV�EDVHG�RQ�RIILFLDO�MXULVGLFWLRQ�UHSRUWV�E\�URDG�XVHU�������

16: 9LF 4OG 6$

3HGHVWULDQ ����� ��� ��� ��

3HGDO�F\FOLVW ����� ��� ��� ��

0RWRUF\FOLVW ����� ��� ��� ���

09�'ULYHU ����� ����� ����� ���

09�3DVVHQJHU ����� ��� ����� ���

2WKHU�	�XQVSHFLILHG ��� �� �� �

7DEOH�(���� 'LIIHUHQFHV�EHWZHHQ�UHSRUW�FDVH�FRXQWV��7DEOH������DQG�RIILFLDO�MXULVGLFWLRQ�UHSRUW�FRXQWV�E\�URDG�
XVHU�������

16: 9LF 4OG 6$

3HGHVWULDQ �� ±��� ±�� ±���

3HGDO�F\FOLVW ��� ±��� ±��� ±���

0RWRUF\FOLVW ��� ±��� ±��� ±���

09�'ULYHU ±��� ±��� ��� ±���

09�3DVVHQJHU ±��� ±��� ±� ±���

2WKHU�	�XQVSHFLILHG ±�� ±��� ±��� ±���

7DEOH�(���� 5RDG�XVHU�SHUFHQWDJHV�EDVHG�RQ�UHSRUW�FDVH�FRXQWV�RI�QRQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXULHV ������

16: 9LF 4OG 6$

3HGHVWULDQ ���� ����� ���� ����

3HGDO�F\FOLVW ����� ���� ���� ����

0RWRUF\FOLVW ����� ����� ����� �����

09�'ULYHU ����� ����� ����� �����

09�3DVVHQJHU ����� ����� ����� �����

2WKHU�	�XQVSHFLILHG ���� ���� ���� ����

7DEOH�(���� 5RDG�XVHU�SHUFHQWDJHV�EDVHG�RQ�RIILFLDO�MXULVGLFWLRQ�UHSRUWV�RQ�IDWDO�KRVSLWDOLVHG�URDG�LQMXULHV�������

16: 9LF 4OG 6$

3HGHVWULDQ ���� ���� ���� ����

3HGDO�F\FOLVW ����� ����� ����� �����

0RWRUF\FOLVW ����� ����� ����� �����

09�'ULYHU ����� ����� ����� �����

09�3DVVHQJHU ����� ����� ����� �����

2WKHU�	�XQVSHFLILHG ���� ����� ���� ����



$�1DWLRQDO�$SSURDFK�WR�0HDVXULQJ�1RQ�IDWDO�&UDVK�2XWFRPHV

$XVWURDGV����� _�SDJH���

7DEOH�(���� 'LIIHUHQFHV�LQ�URDG�XVHU�SHUFHQWDJHV�EHWZHHQ�UHSRUW�FDVH�FRXQWV��7DEOH������DQG�RIILFLDO�MXULVGLFWLRQ�
UHSRUW�FRXQWV�������

16: 9LF 4OG 6$

3HGHVWULDQ ���� ±���� ���� ±����

3HGDO�F\FOLVW ±���� ���� ���� ����

0RWRUF\FOLVW ±���� ±���� ���� ����

09�'ULYHU ���� ±���� ±����� ±����

09�3DVVHQJHU ���� ±���� ±���� ±����

2WKHU�	�XQVSHFLILHG ���� ���� ���� ����



$�1DWLRQDO�$SSURDFK�WR�0HDVXULQJ�1RQ�IDWDO�&UDVK�2XWFRPHV

$XVWURDGV����� _�SDJH���


