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E\SDVV�JUDIW��&$%*��VXUJHU\���,W�SURYLGHV�PRUWDOLW\�UDWHV�IRU�WKH����KRVSLWDOV�WKDW�SHUIRUPHG�
FDUGLDF�VXUJHU\�DQG�WKH�SK\VLFLDQV�SHUIRUPLQJ�WKLV�SURFHGXUH�LQ������DQG��������$V�SDUW�RI�WKH�
'HSDUWPHQW¶V�FRQWLQXHG�HIIRUW�WR�SURYLGH�LQIRUPDWLRQ�WR�FRQVXPHUV��WKLV�UHSRUW�LQFOXGHV�
LQIRUPDWLRQ�RQ�KRVSLWDO�OHQJWK�RI�VWD\�DQG�LQIHFWLRQV�IROORZLQJ�&$%*�VXUJHULHV���7KH�UHSRUW�
SURYLGHV�ULVN-DGMXVWHG�OHQJWK�RI�KRVSLWDO�VWD\�DIWHU�&$%*�VXUJHU\�E\�KRVSLWDO�DQG�E\�HOLJLEOH�
VXUJHRQ��L�H���VXUJHRQ�ZKR�SHUIRUPHG�DW�OHDVW�����LVRODWHG�&$%*�RSHUDWLRQV�LQ�RQH�KRVSLWDO�LQ�
WKH�\HDUV������DQG������FRPELQHG���7KH�UDWHV�RI�LQIHFWLRQV�DUH�UHSRUWHG�IRU�WKH�VWDWH�DV�D�ZKROH� 

 
$Q�LPSRUWDQW�JRDO�RI�WKH�UHSRUW�LV�WR�JLYH�\RX��WKH�SDWLHQW��DQG�\RXU�IDPLO\�LQIRUPDWLRQ�WKDW�

ZLOO�KHOS�\RX�KDYH�PRUH�LQIRUPHG�GLVFXVVLRQV�ZLWK�\RXU�SK\VLFLDQ����6LQFH�HYHU\�SDWLHQW�KDV�
GLIIHUHQW�KHDOWK�FRQFHUQV�DQG�ULVNV��ZH�HQFRXUDJH�\RX�WR�GLVFXVV�WKH�LQIRUPDWLRQ�LQ�WKLV�UHSRUW�
ZLWK�\RXU�SK\VLFLDQ��ZKR�FDQ�EHVW�DQVZHU�\RXU�TXHVWLRQV�DQG�FRQFHUQV��� 

 
$QRWKHU�LPSRUWDQW�JRDO�RI�WKLV�DQDO\VLV�LV�WR�JLYH�KRVSLWDOV�GDWD�WKH\�FDQ�XVH�LQ�DVVHVVLQJ�

TXDOLW\�RI�FDUH�UHODWHG�WR�&$%*�VXUJHU\���7KHUH�LV�VWURQJ�HYLGHQFH��IURP�RWKHU�VWDWHV�ZLWK�
VLPLODU�UHSRUWV��WKDW�WKLV�LQIRUPDWLRQ�HQFRXUDJHV�KRVSLWDOV�WR�H[DPLQH�WKHLU�SURFHVVHV�RI�FDUH�DQG�
PDNH�FKDQJHV�WKDW�FDQ�LPSURYH�TXDOLW\�RI FDUH��SUHYHQW�LQIHFWLRQV��DQG�XOWLPDWHO\�VDYH�OLYHV�� 

 
)RU�WKLV�UHSRUW��WKH�'HSDUWPHQW�RI�+HDOWK�FROOHFWHG�GDWD�RQ��������SDWLHQWV�ZKR�KDG�&$%*�

VXUJHU\�ZLWK�QR�RWKHU�PDMRU�VXUJHU\�GXULQJ�WKH�VDPH�DGPLVVLRQ��VLPSO\�UHIHUUHG�WR�DV�LVRODWHG�
&$%*�VXUJHU\�RU�E\SDVV�VXUJHU\�LQ�WKLV�UHSRUW��LQ������DQG�������7KHVH�DUH�WKH�PRVW�UHFHQW�
\HDUV�IRU�ZKLFK�GHDWK�FHUWLILFDWH�GDWD�XVHG�WR�FDOFXODWH�PRUWDOLW\�XS�WR����GD\V�DIWHU�GLVFKDUJH�
DUH�DYDLODEOH���7KH�GDWD�KDYH�EHHQ�³ULVN-DGMXVWHG�´�ZKLFK�PHDQV�WKDW�WKH\�ZHUH�DGMXVWHG�WR�WDNH�
LQWR�DFFRXQW�WKH�SDWLHQW¶V�KHDOWK�FRQGLWLRQV�EHIRUH�VXUJHU\��7KH�ULVN-DGMXVWPHQW�SURFHVV�DOORZV�
IRU�IDLU�FRPSDULVRQV�DPRQJ�KRVSLWDOV�DQG�VXUJHRQV�WUHDWLQJ�GLYHUVH�SDWLHQW�SRSXODWLRQV� 

 
1HZ�-HUVH\
V�PRUWDOLW\�UDWH�IRU�E\SDVV�VXUJHU\�KDV�VKRZQ�PDUNHG�GHFOLQH�VLQFH�SXEOLF�

UHSRUWLQJ�EHJDQ�ZLWK������GDWD���7KH�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�KDV�GHFOLQHG�E\������SHUFHQW�
IURP������SHUFHQW�WR������SHUFHQW�EHWZHHQ������DQG�������ZKLFK�LV�VWDWLVWLFDOO\�VLJQLILFDQW���$�
GLIIHUHQFH�LV�FDOOHG�³VWDWLVWLFDOO\�VLJQLILFDQW´�ZKHQ�LW�LV�WRR�ODUJH�WR�EH�GXH�WR�FKDQFH�RU�UDQGRP�
YDULDWLRQ� 
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7KH�REVHUYHG�PRUWDOLW\�UDWH�LQ�WKH�SHULRG�����-�����ZDV������SHUFHQW��7KH�REVHUYHG�

PRUWDOLW\�UDWH�ZDV������SHUFHQW�LQ�������ZKLFK�ZDV�ORZHU�WKDQ�WKH�PRUWDOLW\�UDWH�RI������SHUFHQW�
LQ��������7KH�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�GHFUHDVHG������SHUFHQW�EHWZHHQ������DQG�������ZKLFK�
LV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��$SSHQGL[�'��� 

 

���������������������� 
 

+RVSLWDOV�DQG�GRFWRUV�DUH�QRW�WKH�VDPH�LQ�WKHLU�VSHFLDOWLHV�DQG�H[SHUWLVH��6RPH�DUH�EHWWHU�
HTXLSSHG�WKDQ�RWKHUV�WR�KDQGOH�SDWLHQWV�ZLWK�GLIIHUHQW�KHDOWK�FRQGLWLRQV���7KHVH�GLIIHUHQFHV�ZLOO�
LQIOXHQFH�WKH�TXDOLW\�RI�FDUH�\RX�UHFHLYH�DQG�WKH�RXWFRPHV�RI�\RXU�E\SDVV�VXUJHU\��� 

 
0DQ\�FRQVXPHUV�ZDQW�D�GRFWRU¶V�UHFRPPHQGDWLRQ�RQ�KRVSLWDOV�DQG�VXUJHRQV���)UHTXHQWO\��

SHRSOH�FROOHFW�DV�PXFK�LQIRUPDWLRQ�DV�SRVVLEOH�WR�PDNH�LQIRUPHG�GHFLVLRQV���7KLV�UHSRUW�ZLOO�
SURYLGH�VRPH�RI�WKDW�LQIRUPDWLRQ� 

 
+RZHYHU��WKLV�UHSRUW�LV�QRW�LQWHQGHG�WR�EH�XVHG�DORQH���9ROXPH��PRUWDOLW\�UDWH�DQG�OHQJWK�RI�

VWD\�LQ�WKLV�UHSRUW�DUH�MXVW�VRPH�RI�WKH�LPSRUWDQW�IDFWRUV�WR�FRQVLGHU�LQ�GHFLGLQJ�ZKHUH�WR�KDYH�
FDUGLDF�VXUJHU\���7KHUH�DUH�PDQ\�IDFWRUV�WR�FRQVLGHU�LQ�GHWHUPLQLQJ�WKH�EHVW�KRVSLWDO�IRU�\RX���
$PRQJ�WKHVH�DUH�\RXU�RZQ�SHUVRQDO�KHDOWK�ULVNV�DV�ZHOO�DV�WKH�H[SHULHQFH�FHUWDLQ�KRVSLWDOV�KDYH�
WUHDWLQJ�SDWLHQWV�ZLWK�WKRVH�ULVN�IDFWRUV���%HIRUH�\RX�PDNH�\RXU�GHFLVLRQV��\RX�VKRXOG�GLVFXVV�
WKLV�UHSRUW�ZLWK�\RXU�SK\VLFLDQ��XVXDOO\�D�FDUGLRORJLVW��ZKR�UHIHUV�\RX�IRU�FDUGLDF�VXUJHU\���<RX�
DQG�\RXU�SK\VLFLDQ�WRJHWKHU�FDQ�PDNH�WKH�EHVW�FKRLFH�DIWHU�IXOO�FRQVLGHUDWLRQ�RI�\RXU�PHGLFDO�
QHHGV��� 

 

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

$�&DUGLRYDVFXODU�+HDOWK�$GYLVRU\�3DQHO��&+$3��ZDV�HVWDEOLVKHG�E\�WKH�&RPPLVVLRQHU�RI�
+HDOWK�E\�([HFXWLYH�2UGHU��1R�������������DQG�DPHQGHG�E\�([HFXWLYH�2UGHU������WR�SURYLGH�
WKH�&RPPLVVLRQHU�ZLWK�H[SHUW�DGYLFH�RQ�VRXQG�FDUGLRYDVFXODU�KHDOWK�SROLF\��&+$3�SURYLGHV�
DGYLFH�RQ�FDUGLRYDVFXODU�KHDOWK�SURPRWLRQ��GLVHDVH�SUHYHQWLRQ��VWDQGDUGV�RI�FDUH��HPHUJLQJ�
WHFKQRORJLHV�DQG�WKHLU�DSSOLFDWLRQV�WR�FDUGLDF�VHUYLFHV�LQ�WKH�6WDWH��DQG�UHYLHZ�RI�WKH�6WDWH¶V�
FDUGLDF�GDWD�IRU�TXDOLW\�DVVHVVPHQW��SHUIRUPDQFH�HYDOXDWLRQ�DQG�UHVHDUFK���&+$3¶V�PHPEHUVKLS�
LQFOXGHV�VXUJHRQV��FDUGLRORJLVWV��QXUVHV�DQG�SURIHVVLRQDO�DVVRFLDWLRQV�DQG�FRQVXPHU�
UHSUHVHQWDWLYHV��6HH�$SSHQGL[�%��� 



10 

 

� 

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

+HDUW�GLVHDVHV�FRQWLQXH�WR�EH�WKH�OHDGLQJ�FDXVHV�RI�GHDWK�RI�$PHULFDQV�ZLWK���������GHDWKV�
LQ�������$OPRVW�HYHU\����VHFRQGV��VRPHRQH�LQ�WKH�8QLWHG�6WDWHV�ZLOO�VXIIHU�D�KHDUW�DWWDFN��DQG�
OHVV�WKDQ�RQFH�HYHU\�PLQXWH��VRPHRQH�ZLOO�GLH�IURP�RQH���,Q�1HZ�-HUVH\��KHDUW�GLVHDVHV�DUH�WKH�
OHDGLQJ�FDXVHV�RI�GHDWK��DFFRXQWLQJ�IRU��������GHDWKV�LQ��������7KH�DJH-VWDQGDUGL]HG�GHDWK�UDWH�
LQ������ZDV�������SHU����������ZKLFK�ZDV�VOLJKWO\�ORZHU�WKDQ�WKH�QDWLRQDO�DJH-VWDQGDUGL]HG�UDWH�
RI�������SHU�����������KWWSV���ZZZ�FGF�JRY�QFKV�GDWD�QYVU�QYVU���QYVU��-��-����SGI��SDJH�����
WDEOH����� 
 

7KH�PRVW�FRPPRQ�IRUP�RI�KHDUW�GLVHDVH�LV�FRURQDU\�DUWHU\�GLVHDVH���&RURQDU\�DUWHU\�GLVHDVH�
RFFXUV�ZKHQ�WKH�FRURQDU\�DUWHULHV��ZKLFK�FDUU\�EORRG�WR�WKH�KHDUW�PXVFOH��EHFRPH�FORJJHG�RU�
SDUWLDOO\�EORFNHG�E\�IDWW\�GHSRVLWV�RQ�WKH�DUWHU\�ZDOOV���7KLV�FDQ�OHDG�WR�FKHVW�SDLQ��RU�DQJLQD��
ZKLFK�LV�D�ZDUQLQJ�VLJQ�IRU�D�KHDUW�DWWDFN���$�KHDUW�DWWDFN�RFFXUV�ZKHQ�D�FRURQDU\�DUWHU\�LV�
WRWDOO\�EORFNHG� 

 
����������������� 
 

7UHDWPHQW�IRU�FRURQDU\�DUWHU\�GLVHDVH�ZLOO�YDU\�IRU�GLIIHUHQW�SDWLHQWV���7KH�FKRLFH�RI�
WUHDWPHQW�GHSHQGV�RQ�WKH�QDWXUH�DQG�VHYHULW\�RI�WKH�GLVHDVH�DQG�RWKHU�IDFWRUV�XQLTXH�WR�HDFK�
SDWLHQW� 

 
)RU�VRPH�SDWLHQWV��OLIHVW\OH�FKDQJHV�VXFK�DV�TXLWWLQJ�VPRNLQJ��HDWLQJ�D�ORZ-IDW�GLHW��DQG�

JHWWLQJ�PRUH�H[HUFLVH�PD\�EH�HQRXJK���6RPH�SDWLHQWV�UHTXLUH�VSHFLDO�PHGLFDWLRQV���2WKHUV�PD\�
QHHG�PHGLFDO�SURFHGXUHV�VXFK�DV�SHUFXWDQHRXV�FRURQDU\�LQWHUYHQWLRQ��3&,��FRPPRQO\�NQRZQ�DV�
DQJLRSODVW\��RU�&$%*�VXUJHU\���$QJLRSODVW\�UHGXFHV�REVWUXFWLRQV�RI�IDWW\�GHSRVLWV�LQ�FRURQDU\�
DUWHULHV�DQG�KDV�EHFRPH�DQ�LQFUHDVLQJO\�FRPPRQ�WUHDWPHQW�PHWKRG���&$%*�VXUJHU\�XVHV�DQ�
DUWHU\�RU�YHLQ�WDNHQ�IURP�DQRWKHU�SDUW�RI�WKH�ERG\�WR�GLYHUW�EORRG�DURXQG�WKH�FORJJHG�SDUW�RI�D�
SDWLHQW¶V�DUWHU\�RU�DUWHULHV� 

 
7KLV�UHSRUW�LV�DERXW�FRURQDU\�DUWHU\�E\SDVV�JUDIW��&$%*�RU�E\SDVV��VXUJHU\�RXWFRPHV���,W�

GHVFULEHV�WKH�SHUIRUPDQFH�UHFRUGV�RI����KRVSLWDOV�LQ�1HZ�-HUVH\�WKDW�RIIHUHG�WKLV�W\SH�RI�VXUJHU\�
LQ������DQG�������DV�ZHOO�DV�WKH�VXUJHRQV�ZKR�SHUIRUPHG�WKLV�RSHUDWLRQ�DW�OHDVW�����WLPHV�LQ�D�
KRVSLWDO�EHWZHHQ�-DQXDU\������DQG�'HFHPEHU������� 
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��ϐ������������������������������ 
  
%HJLQQLQJ�ZLWK�WKH������UHSRUW���WKH�'HSDUWPHQW��DIWHU�FRQVXOWLQJ�ZLWK�WKH�&+$3��LQFOXGHG�

LQ�LWV�GHILQLWLRQ�RI�³RSHUDWLYH�PRUWDOLW\´�GHDWKV�XS�WR�����GD\V�SRVW-VXUJHU\�RU�GHDWKV�RFFXUULQJ�
GXULQJ�WKH�KRVSLWDO�VWD\�LQ�ZKLFK�WKH�VXUJHU\�ZDV�SHUIRUPHG��QR�PDWWHU�KRZ�PDQ\�GD\V�DIWHU�WKH�
SURFHGXUH���'HDWKV�RFFXUULQJ�ZLWKLQ����GD\V�DIWHU�VXUJHU\��EXW�SRVW-GLVFKDUJH��KDYH�EHHQ�
LGHQWLILHG�E\�PDWFKLQJ�SDWLHQW�UHFRUGV�LQ�WKH�'HSDUWPHQW¶V�2SHQ�+HDUW�6XUJHU\�GDWDEDVH�DJDLQVW�
WKH�6WDWH¶V�RIILFLDO�GHDWK�UHFRUGV� 

 

)XUWKHU��LQ�DQ�DWWHPSW�WR�FRQWLQXRXVO\�LPSURYH�WKH�TXDOLW\�RI�GDWD�XVHG�LQ�DVVHVVLQJ�E\SDVV�
VXUJHU\�PRUWDOLW\��WKH�'HSDUWPHQW��LQ�FRQVXOWDWLRQ�ZLWK�&+$3��UHYLHZHG�WKH�ZD\�RSHUDWLYH�
SURFHGXUHV�DUH�FRGHG�IRU�WKH�SXUSRVH�RI�WKH�FDUGLDF�VXUJHU\�UHSRUW�LQ�1HZ�-HUVH\��7KH�
'HSDUWPHQW�LVVXHG�DQ�RSHUDWLYH�SURFHGXUH�FRGLQJ�JXLGH�WR�EH�IROORZHG�E\�DOO�KRVSLWDOV�VWDUWLQJ�
ZLWK������GDWD��7KLV�JXLGHOLQH�ZDV�GHVLJQHG�WR�DYRLG�GLIIHUHQWLDO�UHSRUWLQJ�RI�RSHUDWLYH�
SURFHGXUHV�E\�KRVSLWDOV� 

 
$SSO\LQJ�WKH�UHYLVHG�GHILQLWLRQV�RI�PRUWDOLW\��WKH�'HSDUWPHQW�DOVR�UHFDOFXODWHG�WKH�VWDWHZLGH�

E\SDVV�VXUJHU\�PRUWDOLW\�UDWHV�IRU�WKH�SULRU�\HDUV��LQ�RUGHU�WR�DQDO\]H�WKH�WUHQG�RYHU�WLPH���7UHQG�
LQ�RSHUDWLYH�PRUWDOLW\�UDWH�HVWLPDWHV�IURP������WR������DUH�SUHVHQWHG�LQ�)LJXUH�����$SSHQGL[�'��
7DEOH�'��DOVR�SUHVHQWV�WKH�VWDWHZLGH�RSHUDWLYH�PRUWDOLW\�UDWH�HVWLPDWHV�IRU�WKH�SHULRG�����-
����� 

 

 

���������������� 
 

,Q�DQ�LVRODWHG�&$%*��E\SDVV��VXUJHU\��QR�RWKHU�PDMRU�KHDUW�SURFHGXUH�LV�SHUIRUPHG�DW�WKH�
VDPH�WLPH���,Q�WKH�SHULRG�����-������WKH�QXPEHU�RI�SHRSOH�ZKR�GLHG�GXULQJ�WKH�KRVSLWDOL]DWLRQ�
LQ�ZKLFK�WKH�RSHUDWLRQ�ZDV�SHUIRUPHG��RU�DIWHU�GLVFKDUJH�EXW�ZLWKLQ����GD\V�RI�WKH�VXUJHU\��ZDV�
������7KLV�UHSUHVHQWV������SHUFHQW�RI�WKH�������ZKR�KDG�E\SDVV�VXUJHU\�LQ�WKH�WZR-\HDU�SHULRG��
7KLV�UDWH�LV�UHIHUUHG�WR�DV�VWDWHZLGH�RSHUDWLYH�PRUWDOLW\�UDWH���7KLV�VWDWHZLGH�RSHUDWLYH�PRUWDOLW\�
UDWH�������SHUFHQW��LV�XVHG�DV�WKH�\DUG�VWLFN�LQ�HYDOXDWLQJ�KRVSLWDO�SHUIRUPDQFH�� 
 
 
 
 
 
 
 
 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
��3ULRU�WR�������WKH�'HSDUWPHQW�GHILQHG�SDWLHQW�GHDWK�IRU�WKLV�UHSRUW�DV�LQ-KRVSLWDO�GHDWK�EHIRUH�GLVFKDUJH�
IURP�WKH�KRVSLWDO�DIWHU�E\SDVV�VXUJHU\���$V�D�UHVXOW��SDWLHQWV�ZKR�GLHG�DIWHU�EHLQJ�GLVFKDUJHG�KRPH�RU�WR�SRVW-
DFXWH�FDUH�IDFLOLWLHV�ZHUH�QRW�FRXQWHG�IRU�SXUSRVHV�RI�FDOFXODWLQJ�E\SDVV�VXUJHU\�PRUWDOLW\�UDWHV���7KLV�FDXVHG�
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����-������������������ 
 
,Q�HYDOXDWLQJ�WKH�SHUIRUPDQFH�RI�KRVSLWDOV�DQG�LQGLYLGXDO�VXUJHRQV��LW�ZRXOG�EH�XQIDLU�WR�

PDNH�FRPSDULVRQV�RQO\�RQ�WKH�EDVLV�RI�KRZ�PDQ\�SDWLHQWV�GLHG��7KH�PRUWDOLW\�ULVN�IRU�SDWLHQWV�
XQGHUJRLQJ�E\SDVV�VXUJHU\�YDULHV�VLJQLILFDQWO\�ZLWK�KRZ�KHDOWK\�SDWLHQWV�DUH�SULRU�WR�VXUJHU\���
)RU�LQVWDQFH��DQ���-\HDU-ROG�ZKR�KDG�D�FHUWDLQ�W\SH�RI�FHUHEURYDVFXODU�DFFLGHQW�DQG�ZDV�LQ�
FDUGLRJHQLF�VKRFN�DW�WKH�WLPH�RI�VXUJHU\�ZRXOG�EH�DW�KLJKHU�ULVN�GXULQJ�WKLV�VXUJHU\�WKDQ�D���-
\HDU-ROG�ZKR�KDG�QR�KLVWRU\�RI�FKURQLF�GLVHDVH� 

 
,Q�RUGHU�WR�SURGXFH�IDLU�FRPSDULVRQV��WKH�'HSDUWPHQW�DSSOLHG�D�PHWKRG�WKDW�HVWLPDWHV�ULVN-

DGMXVWHG�PRUWDOLW\�UDWHV���(DFK�KRVSLWDO�ZDV�UHTXLUHG�WR�VXEPLW�GDWD�ZKLFK�FRQWDLQ�D�ULVN�SURILOH�
IRU�HDFK�SDWLHQW�XQGHUJRLQJ�E\SDVV�VXUJHU\���7KH�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�DVVLJQV�³H[WUD�
FUHGLW´�WR�KRVSLWDOV�DQG�VXUJHRQV�ZLWK�VLFNHU�SDWLHQW�SRSXODWLRQV��LQ�RUGHU�QRW�WR�GLVDGYDQWDJH�
WKHP�LQ�WKH�SHUIRUPDQFH�FRPSDULVRQV� 

  
.H\�IDFWRUV�WKDW�DUH�DVVRFLDWHG�ZLWK�D�SDWLHQW¶V�FKDQFH�RI�VXUYLYLQJ�WKH�E\SDVV�RSHUDWLRQ�

LQFOXGH� 
 

· 3DWLHQW¶V�DJH�DQG�JHQGHU� 

· :KHWKHU�WKH�SDWLHQW�KDG�YDULRXV�SUHRSHUDWLYH�KHDOWK�ULVN�IDFWRUV��VXFK�DV�FHUHEURYDVFXODU�
GLVHDVH��SHULSKHUDO�YDVFXODU�GLVHDVH��UHQDO�IDLOXUH�UHTXLULQJ�GLDO\VLV� 

· :KHWKHU�WKH�SDWLHQW�KDG�DQ\�SUHYLRXV�FDUGLDF�VXUJHU\��� 

· :KHWKHU�WKH�SDWLHQW�KDG�SUHRSHUDWLYH�FDUGLDF�ULVN�IDFWRUV�VXFK�DV�ORZ�HMHFWLRQ�IUDFWLRQ��$0,�
ZLWKLQ�RQH�WR�WZHQW\-RQH�GD\V�IURP�WKH�VXUJHU\��RU�ZDV�LQ�FDUGLRJHQLF�VKRFN�DW�WKH�WLPH�RI�
VXUJHU\� 

 
:HLJKWV�GHULYHG�IURP�WKH�VWDWLVWLFDO�PRGHO�ZHUH�DVVLJQHG�IRU�HDFK�NH\�ULVN�IDFWRU�DQG�ULVN-

DGMXVWHG�PRUWDOLW\�UDWH�ZDV�FDOFXODWHG�IRU�HDFK�KRVSLWDO�DV�IDLU�EDVLV�IRU�FRPSDULVRQ��VHH�
$SSHQGL[�'�IRU�PRUH�GHWDLOV�� 
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��������������������������������������� 
 
7KLV�SHUIRUPDQFH�UHSRUW�LV�IRU�XVH�QRW�RQO\�E\�\RX�DQG�\RXU�GRFWRUV��EXW�DOVR�E\�KRVSLWDOV�WR�

LPSURYH�WKH�TXDOLW\�RI�WKHLU�FDUH�DQG�WKHLU�SDWLHQWV¶�RXWFRPHV��2Q�D�ULVN-DGMXVWHG�EDVLV��WKH�1HZ�
-HUVH\�VWDWHZLGH�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�IRU�E\SDVV�VXUJHU\�GHFOLQHG�E\������SHUFHQW�IURP�
�����SHUFHQW�LQ������WR������SHUFHQW�LQ�������6WDWHZLGH�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�IRU�E\SDVV�
VXUJHU\�GHFOLQHG�WKH�PRVW�E\������SHUFHQW�IURP������WR������DQG�IOXFWXDWHG�DIWHU�������VHH�
$SSHQGL[�'��7DEOH�'����(YLGHQFH�ERWK�IURP�1HZ�-HUVH\�DQG�RWKHU�VWDWHV�WKDW�KDYH�SXEOLVKHG�
VLPLODU�SHUIRUPDQFH�UHSRUWV��L�H��&DOLIRUQLD��0DVVDFKXVHWWV��1HZ�<RUN�DQG�3HQQV\OYDQLD��
VXJJHVWV�WKDW�WKHVH�UHSRUWV�FRQWULEXWH�WR�WKH�GHFOLQH�LQ�PRUWDOLW\�UDWHV�DQG�LPSURYH�WKH�RYHUDOO�
TXDOLW\�RI�E\SDVV�VXUJHU\�� 

 

��������� 
 
7KLV�UHSRUW�SURYLGHV�ULVN-DGMXVWHG�PRUWDOLW\�UDWHV�IRU�HDFK�RI�WKH����KRVSLWDOV�LQ�1HZ�-HUVH\�

WKDW�ZHUH�OLFHQVHG�WR�SHUIRUP�FRURQDU\�DUWHU\�E\SDVV�JUDIW�VXUJHU\�LQ������DQG��������<RX�ZLOO�
VHH�WKDW�WKHUH�DUH�VXEVWDQWLDO�YDULDWLRQV�DPRQJ�WKH����FDUGLDF�VXUJHU\�KRVSLWDOV���7KURXJK�
VWDWLVWLFDO�DQDO\VLV��WKH�'HSDUWPHQW�LV�DEOH�WR�GHWHUPLQH�LQ�ZKLFK�FDVHV�WKH�YDULDWLRQV�UHIOHFW�UHDO�
GLIIHUHQFHV�LQ�SHUIRUPDQFH�DIWHU�DFFRXQWLQJ�IRU�OHYHOV�RI�ULVN�DPRQJ�SDWLHQWV� 

 
1HYHUWKHOHVV��WKHVH�GDWD�VKRXOG�QRW�EH�XVHG�DV�WKH�VROH�IDFWRU�LQ�PDNLQJ�FKRLFHV�DERXW�

KRVSLWDOV�EXW�VKRXOG�EH�SDUW�RI�WKH�GLVFXVVLRQ�EHWZHHQ�\RX�DQG�\RXU�GRFWRU� 
 

�������� 
 
$�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�ZDV�DOVR�FDOFXODWHG�IRU�HDFK�RI�WKH����VXUJHRQV�ZKR�

SHUIRUPHG�DW�OHDVW�����E\SDVV�RSHUDWLRQV�LQ�RQH�KRVSLWDO�LQ�WKH�\HDUV������DQG������FRPELQHG���
(YHQ�WKRXJK�WZR�\HDUV�RI�GDWD�ZHUH�FRPELQHG��VHYHUDO�VXUJHRQV�VWLOO�IHOO�VKRUW�RI�WKH�����FDVHV�
WKH�'HSDUWPHQW�FRQVLGHUV�WKH�PLQLPXP�QHHGHG�WR�FDOFXODWH�UHOLDEOH�ULVN-DGMXVWHG�PRUWDOLW\�
UDWHV��7KH�'HSDUWPHQW�UHFRJQL]HV�WKDW�WKH�YROXPHV�RI�VRPH�VXUJHRQV�PD\�EH�ORZ�EHFDXVH�WKH\�
KDG�OHIW�WKRVH�IDFLOLWLHV�GXULQJ�WKH�\HDU��6WDWLVWLFV�IRU�WKHVH�ORZ-YROXPH�VXUJHRQV�DUH�JURXSHG�
XQGHU�WKH�KRVSLWDO�ZKHUH�WKH�RSHUDWLRQV�WRRN�SODFH��LQ�D�FDWHJRU\�FDOOHG�³$OO�2WKHUV�´��7KHVH�
VXUJHRQV�DUH�OLVWHG�E\�QDPH�EXW�ZLWK�QR�ULVN-DGMXVWHG�PRUWDOLW\�UDWHV��VLQFH�WKHLU�VPDOO�QXPEHUV�
GR�QRW�SHUPLW�DQ�DFFXUDWH�LQGLFDWLRQ�RI�WKHLU�SHUIRUPDQFH��7DEOH�����7KLV�UHSRUW�VKRZV�WKH�WRWDO�
QXPEHU�RI�RSHQ�KHDUW�DQG�E\SDVV�VXUJHULHV�WKHVH�ORZ�YROXPH�VXUJHRQV�SHUIRUPHG��DV�ZHOO�DV�
WKHLU�QXPEHU�RI�E\SDVV�VXUJHU\�RSHUDWLYH�GHDWKV� 

 

���������������������� 
 

0DQ\�VWXGLHV�QDWLRQDOO\�DQG�LQ�RWKHU�VWDWHV�KDYH�VKRZQ�WKDW��LQ�JHQHUDO��KRVSLWDOV�DQG�
VXUJHRQV�WKDW�SHUIRUP�E\SDVV�VXUJHU\�PRUH�IUHTXHQWO\�KDYH�ORZHU�SDWLHQW�PRUWDOLW\�UDWHV��1HZ�
-HUVH\¶V�GDWD�DOVR�FRQILUP�WKLV�JHQHUDO�WUHQG���+RZHYHU��WKHUH�DUH�H[FHSWLRQV��DQG�D�QXPEHU�RI�
KRVSLWDOV�ZLWK�ORZ�YROXPHV�KDYH�UHVXOWV�WKDW�DUH�LQ�OLQH�ZLWK�WKH�VWDWHZLGH�UDWH� 
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� 

�����������������������������
�������������������ʹͲͳ͹-ʹͲͳͺ 
 

%\SDVV�VXUJHU\�LV�WKH�PRVW�FRPPRQ�W\SH�RI�FDUGLDF�VXUJHU\�DFFRXQWLQJ�IRU������SHUFHQW�LQ�
WKH�SHULRG�����-������)LJXUH���VKRZV�WKH�QXPEHU�RI�E\SDVV�RSHUDWLRQV�SHUIRUPHG�LQ�����-�����
LQ�HDFK�RI�WKH����KRVSLWDOV��<RX�FDQ�VHH�WKDW�VRPH�KRVSLWDOV�GR�PRUH�RI�WKHVH�SURFHGXUHV�WKDQ�
RWKHUV��ZLWK�E\SDVV�YROXPHV�UDQJLQJ�IURP�D�ORZ�RI����DW�8QLYHUVLW\�+RVSLWDO�WR�D�KLJK�RI�������
DW�0RUULVWRZQ�0HGLFDO�&HQWHU�LQ�WKH�WZR-\HDU�SHULRG���%\SDVV�VXUJHU\�YROXPH�KDG�EHHQ�
GHFOLQLQJ�LQ�1HZ�-HUVH\�VWDUWLQJ�LQ������ZKLOH�DQJLRSODVW\�KDV�VWDELOL]HG�DW�D�KLJKHU�OHYHO��6LQFH�
������E\SDVV�VXUJHU\�YROXPH�VWDUWHG�WR�UHFRYHU��%HWZHHQ������DQG�������WKH�QXPEHU�RI�E\SDVV�
VXUJHULHV�LQ�1HZ�-HUVH\�GHFOLQHG�E\������SHUFHQW��DOWKRXJK�EHWZHHQ������DQG������E\SDVV�
VXUJHU\�YROXPH�URVH�E\������SHUFHQW��+RZHYHU��EHWZHHQ������DQG�������E\SDVV�VXUJHU\�YROXPH�
GHFOLQHG�DJDLQ�E\������SHUFHQW� 

 
 

)LJXUH����1XPEHU�RI�,VRODWHG�&RURQDU\�%\SDVV�*UDIW�6XUJHULHV�DQG�2WKHU�2SHQ�+HDUW�6XUJHULHV��
����-���� 

6285&(��1HZ�-HUVH\�'HSDUWPHQW�RI�+HDOWK� 
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Cardiac Surgery in New Jersey 

�������������-������������������ 
 

)LJXUH���VKRZV�WKH�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�IRU�HDFK�1HZ -HUVH\�KRVSLWDO�SHUIRUPLQJ�
E\SDVV�VXUJHU\�LQ�����-��������7KH�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�WDNHV�LQWR�DFFRXQW�WKH�SDWLHQW¶V�
ULVN�IDFWRUV�EHIRUH�VXUJHU\�DV�ZHOO�DV�WKH�DFWXDO�PRUWDOLW\�UDWH�DIWHU�WKH�VXUJHU\��LQ�RUGHU�WR�PDNH�
D�IDLU�DVVHVVPHQW�RI�KRVSLWDO�SHUIRUPDQFH�� 

 
,Q�WU\LQJ�WR�GHWHUPLQH�KRVSLWDO�RU�VXUJHRQ�SHUIRUPDQFH��LW�LV�LPSRUWDQW�WR�DFFRXQW�IRU�WKH�

IDFW�WKDW�VRPH�GLIIHUHQFHV�RFFXU�VLPSO\�GXH�WR�FKDQFH�RU�UDQGRP�YDULDWLRQ���6WDWLVWLFDO�WHVWV�DUH�
SHUIRUPHG�RQ�WKH�ULVN-DGMXVWHG�E\SDVV�PRUWDOLW\�HVWLPDWHV�VR�WKDW�ZH�FDQ�EH�DV�FHUWDLQ�DV�
SRVVLEOH�WKDW�WKH�GLIIHUHQFHV�DUH�GXH�WR�DFWXDO�YDULDWLRQV�LQ�SHUIRUPDQFH���$�GLIIHUHQFH�LV�FDOOHG�
³VWDWLVWLFDOO\�VLJQLILFDQW´�ZKHQ�LW�LV�WRR�ODUJH�WR�DWWULEXWH�WR�FKDQFH�RU�UDQGRP�YDULDWLRQ� 

 
(DFK�KRVSLWDO
V�DQG�HDFK�VXUJHRQ
V�PRUWDOLW\�UDWH�UHIOHFWV�WKUHH�FRPSRQHQWV��WKH�TXDOLW\�RI�

WKHLU�FDUH��WKH�SDWLHQW¶V�ULVN�IDFWRUV�WKDW�DIIHFW�PRUWDOLW\��DQG�DQ�HOHPHQW�RI�UDQGRP�YDULDWLRQ���
5HDGHUV�RI�WKLV�UHSRUW�VKRXOG�EH�LQWHUHVWHG�RQO\�LQ�WKH�ILUVW�FRPSRQHQW��WKH�TXDOLW\�RI�FDUH�
GHOLYHUHG�E\�KRVSLWDOV�DQG�VXUJHRQV���:H�XVH�D�QDWLRQDOO\-DFFHSWHG�ULVN-DGMXVWPHQW�PHWKRG�WR�
FRQWURO�IRU�WKH�VHFRQG�FRPSRQHQW��ULVN�IDFWRUV�RI�E\SDVV�VXUJHU\�SDWLHQWV�VHHQ�E\�KRVSLWDOV�DQG�
VXUJHRQV���%HFDXVH�WKH�WKLUG�FRPSRQHQW��UDQGRP�YDULDWLRQ��FDQQRW�EH�REVHUYHG�WR�EH�FRQWUROOHG�
IRU�LQ�WKH�VWDWLVWLFDO�PRGHO��ZH�HVWLPDWH�KRZ�PXFK�KLJKHU�RU�ORZHU�WKH�ULVN-DGMXVWHG�PRUWDOLW\�
UDWH�FRXOG�KDYH�EHHQ�JLYHQ�WKH�LPSDFW�RI�UDQGRP�YDULDWLRQ��XVLQJ�D�FRQILGHQFH�LQWHUYDO�JLYHQ�DW�
WKH�����OHYHO��  

 
,Q�)LJXUH����WKH�GDUN�OLQH�LQ�WKH�PLGGOH�RI�HDFK�KRVSLWDO¶V�EDU�UHSUHVHQWV�LWV�HVWLPDWHG�ULVN-

DGMXVWHG�PRUWDOLW\�UDWH���:KHQ�HVWLPDWLQJ�UDWHV�XVLQJ�GDWD��KRZHYHU��ZH�FDQQRW�EH�VXUH�LI�WKLV�
QXPEHU�LV�WKH�DFWXDO�UDWH�IRU�WKH�IDFLOLW\�DQG�QRW�GXH�WR�FKDQFH��:H�FDQ�RQO\�EH�UHODWLYHO\�VXUH�
WKDW�WKH�WUXH�UDWH�IDOOV�VRPHZKHUH�ZLWKLQ�WKH�EDU���,Q�DQDO\]LQJ�GDWD��ZH�XVH�ZKDW�LV�FDOOHG�D�³���
SHUFHQW�FRQILGHQFH�LQWHUYDO�´�DQG�WKH�EDU�UHSUHVHQWV�WKH�ORZHU�DQG�XSSHU�OLPLWV�RI�WKLV�
FRQILGHQFH�LQWHUYDO���:H�DUH����SHUFHQW�FRQILGHQW�WKDW�WKH�KRVSLWDO¶V�DFWXDO�ULVN-DGMXVWHG�
PRUWDOLW\�UDWH�IDOOV�ZLWKLQ�WKH�UDQJH�VKRZQ�E\�WKH�EDU���$QRWKHU�ZD\�RI�VD\LQJ�LW�LV�WKDW�WKH�EDU�
UHSUHVHQWV�WKH�VWDWLVWLFDO�PDUJLQ�RI�HUURU�IRU�WKH�HVWLPDWLRQ�RI�WKDW�UDWH� 

 
7KH�YHUWLFDO�OLQH�LQ�)LJXUH���UHSUHVHQWV�1HZ�-HUVH\¶V�VWDWHZLGH�E\SDVV�VXUJHU\�RSHUDWLYH�

PRUWDOLW\�UDWH�SHU�����FDVHV�IRU�����-������L�H���������(DFK�KRVSLWDO¶V�SHUIRUPDQFH�LV�GLVSOD\HG�
JUDSKLFDOO\�LQ�UHODWLRQ�WR�WKLV�VWDWHZLGH�UDWH�� 

�  
)LJXUH���LQGLFDWHV����KRVSLWDOV�KDYH�EDUV�WKDW�FURVV�WKH�VWDWHZLGH�PRUWDOLW\�UDWH�OLQH�������

SHUFHQW����7KDW�PHDQV�WKDW�WKHLU�ULVN-DGMXVWHG�PRUWDOLW\�UDWHV�ZHUH�QRW�VWDWLVWLFDOO\�GLIIHUHQW�IURP�
WKH�VWDWHZLGH�UDWH���5REHUW�:RRG�-RKQVRQ�8QLYHUVLW\�+RVSLWDO�KDV�LWV�EDU�FRPSOHWHO\�WR�WKH�ULJKW�
RI�WKH�VWDWHZLGH�UDWH�LQGLFDWLQJ�WKDW�WKLV�KRVSLWDO�KDV�D�VWDWLVWLFDOO\�KLJKHU�ULVN-DGMXVWHG�PRUWDOLW\�
UDWH�WKDQ�WKH�VWDWHZLGH�UDWH���'HERUDK�+HDUW�DQG�/XQJ�&HQWHU�KDV�LWV�EDU�FRPSOHWHO\�WR�WKH�OHIW�RI�
WKH�VWDWHZLGH�UDWH�LQGLFDWLQJ�WKDW�WKLV�KRVSLWDO�KDV�D�VWDWLVWLFDOO\�ORZHU�ULVN-DGMXVWHG�PRUWDOLW\�
UDWH�WKDQ�WKH�VWDWHZLGH�UDWH� 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
��7KHVH�GDWD�PD\�QRW�UHIOHFW�FXUUHQW�SHUIRUPDQFH�RI�D�VSHFLILF�KRVSLWDO��ZKLFK�PD\�KDYH�UHYDPSHG�LWV�SURJUDP�
VLQFH�WKHQ�� 
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� 

)LJXUH����5LVN-$GMXVWHG�2SHUDWLYH�0RUWDOLW\�5DWH
�E\�+RVSLWDO������-���� 
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:KHQ�XVLQJ�WKLV�UHSRUW��LW�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�WKH�FKDUWV�DUH�GHVLJQHG�WR�VKRZ�
ZKHWKHU�D�KRVSLWDO¶V�RU�VXUJHRQ¶V�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�LV�VLJQLILFDQWO\�DERYH�RU�EHORZ�WKH�
VWDWHZLGH�UDWH��RU�ZKHWKHU�D�UDWH�LV�VWDWLVWLFDOO\�WKH�VDPH�DV�WKH�VWDWHZLGH�UDWH���7KXV��LW�LV�PRUH�
LPSRUWDQW�WR�YLHZ�WKH�EDUV�LQ�UHODWLRQ�WR�WKH�VWDWHZLGH�PRUWDOLW\�UDWH�OLQH�WKDQ�LW�LV�WR�H[DPLQH�WKH�
LQGLYLGXDO�FDOFXODWHG�UDWHV�RQ�WKH�EDUV���7KH�FKDUW�VKRXOG�QRW�EH�XVHG�WR�PDNH�KRVSLWDO-WR-
KRVSLWDO�RU�VXUJHRQ-WR-VXUJHRQ�FRPSDULVRQV��RQO\�WR�FRPSDUH�KRVSLWDOV�DQG�VXUJHRQV�WR�WKH�
VWDWHZLGH�UDWH� 

 
,Q�H[DPLQLQJ�WKH�FKDUWV��\RX�ZLOO�VHH�WKDW�VRPH�EDUV�DUH�VKRUWHU�WKDQ�RWKHUV���7KH�EDU�LV�

VKRUWHU�IRU�KRVSLWDOV�RU�VXUJHRQV�SHUIRUPLQJ�PRUH�VXUJHULHV��DQG�ORQJHU�IRU�WKRVH�ZLWK�ORZHU�
YROXPHV���7KLV�UHIOHFWV�WKH�IDFW�WKDW�ODUJHU�QXPEHUV�--�LQ�WKLV�FDVH��PRUH�VXUJHULHV�--�LQFUHDVH�WKH�
SUHFLVLRQ�RI�D�VWDWLVWLF� 

 

������������������������������������������� 
 
7KH�'HSDUWPHQW�KDV�LQFOXGHG�LQIRUPDWLRQ�RQ�E\SDVV�VXUJHU\�LQ-KRVSLWDO�LQIHFWLRQV�DV�DQ�

DGGLWLRQDO�WRRO�WR�PRQLWRU�KRVSLWDO�SHUIRUPDQFH��7KH�VWDWHZLGH�LQIHFWLRQ�UDWHV�DUH�SURYLGHG�DV�
RQH�PRUH�IDFWRU�WR�EH�FRQVLGHUHG�E\�SROLF\�PDNHUV�DQG�RWKHUV�LQYROYHG�LQ�TXDOLW\�RI�FDUH�
PRQLWRULQJ� 

 
�,QIHFWLRQV�UHSRUWHG�LQ�WKH�2SHQ�+HDUW�6XUJHU\�GDWDEDVH�LQFOXGHG�VWHUQDO-GHHS�LQIHFWLRQ�

�LQYROYLQJ�PXVFOH��ERQH�DQG�RU�PHGLDVWLQXP�UHTXLULQJ�RSHUDWLYH�LQWHUYHQWLRQ���WKRUDFRWRP\��OHJ�
LQIHFWLRQV��VHSWLFHPLD��SUHVHQFH�RI�EDFWHULD�LQ�WKH�EORRG�VWUHDP��DQG�XULQDU\�WUDFW�LQIHFWLRQV�
�87,���7KH�WDEOH�DOVR�LQFOXGHV�SRVW-RSHUDWLYH�SQHXPRQLD���)RU�FRPSDULVRQ�SXUSRVHV��VWDWHZLGH�
LQIHFWLRQ�UDWHV��WKH�FRUUHVSRQGLQJ�PRUWDOLW\�UDWHV�DQG�WKH�DYHUDJH�SRVW-VXUJHU\�OHQJWK�RI�VWD\�DUH�
SUHVHQWHG�LQ�7DEOH���WR�SURYLGH�SHUVSHFWLYH�WR�WKH�VWDWHZLGH�UDWHV�� 

 
7DEOH���VKRZV�WKDW��VWDWHZLGH�������SHUFHQW�RI�SDWLHQWV�ZKR�XQGHUZHQW�E\SDVV�VXUJHU\�KDG�

VRPH�W\SH�RI�LQIHFWLRQ��LQFOXGLQJ�SQHXPRQLD���������SHUFHQW�RI�E\SDVV�SDWLHQWV�KDG�SQHXPRQLD��
�����SHUFHQW�RI�SDWLHQWV�KDG�87,�������SHUFHQW�KDG�VHSWLFHPLD�������SHUFHQW�KDG�OHJ�LQIHFWLRQV��
�����SHUFHQW�KDG�VWHUQDO-GHHS�LQIHFWLRQV�DQG������SHUFHQW�KDG�WKRUDFRWRP\�� 

 
2EVHUYHG�E\SDVV�VXUJHU\�PRUWDOLW\�IRU�WKRVH�ZKR�KDG�LQIHFWLRQV����������ZDV�DOPRVW�WHQ�

WLPHV�DV�KLJK�DV�WKRVH�ZKR�GLG�QRW�����������,Q�DGGLWLRQ��SDWLHQWV�ZKR�GHYHORSHG�SRVW-VXUJHU\�
LQIHFWLRQV�VWD\HG�LQ�WKH�KRVSLWDO�PRUH�WKDQ�WKUHH�WLPHV�DV�ORQJ��������GD\V��DV�WKRVH�ZKR�KDG�QR�
LQIHFWLRQ�������GD\V���� 

 
6HSWLFHPLD�KDG�WKH�KLJKHVW�PRUWDOLW\�UDWH�RI�������SHUFHQW�DPRQJ�DOO�LQIHFWLRQV�UHSRUWHG��

IROORZHG�E\�VWHUQDO-GHHS�����������DQG�SQHXPRQLD����������� 
 
6WDWHZLGH��RYHUDOO�LQIHFWLRQ�UDWH�LQFUHDVHG�VOLJKWO\�E\������SHUFHQW�IURP������WR�������QRW�

ULVN-DGMXVWHG��IURP������SHUFHQW�LQ������WR������SHUFHQW�LQ�������QRW�ULVN-DGMXVWHG���0RUWDOLW\�
UDWH�IRU�RYHUDOO�LQIHFWLRQV�GHFUHDVHG�E\������SHUFHQW�IURP��������LQ������WR�������LQ������� 
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� 

7DEOH����6WDWHZLGH�,Q-KRVSLWDO�,QIHFWLRQ�5DWH��2SHUDWLYH�0RUWDOLW\�5DWH�DQG� 
3RVW-6XUJHU\�/HQJWK�RI�6WD\��E\�,QIHFWLRQ�7\SH�������-����� 

 

 
� 
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��������������������������  
 
7KH�'HSDUWPHQW�KDV�LQFOXGHG�LQIRUPDWLRQ�RQ�SRVW-VXUJHU\�OHQJWK�RI�VWD\�DV�DQ�DGGLWLRQDO�

WRRO�WR�PRQLWRU�KRVSLWDO�DQG�VXUJHRQ�SHUIRUPDQFH�RQ�E\SDVV�VXUJHU\���7KH�VWDWHZLGH�SRVW-
VXUJHU\�OHQJWK�RI�VWD\�LV������GD\V�LQ�WKH�SHULRG�����-����� 

 
7KH�ULVN-DGMXVWPHQW�OHQJWK�RI�VWD\�PRGHO�H[FOXGHV�LQ-KRVSLWDO�GHDWKV��YHU\�ORZ�OHQJWKV�RI�

VWD\��ORZ�RXWOLHUV��DQG�YHU\�ORQJ�OHQJWKV�RI�VWD\��KLJK�RXWOLHUV��ZKLOH�ILWWLQJ�WKH�UHJUHVVLRQ�
PRGHO�WR�UHGXFH�RXWOLHU�HIIHFWV�RQ�WKH�PRGHO� 

 
7KH�ULVN-DGMXVWHG�OHQJWK�RI�VWD\�E\�KRVSLWDO�DUH�GLVSOD\HG�LQ�)LJXUH���DQG�FRPSDUHG�DJDLQVW�

WKHLU�UHVSHFWLYH�ULVN-DGMXVWHG�PRUWDOLW\�UDWHV� 
 
)LJXUH���VKRZV�WKDW�WKHUH�LV�D�PDUNHG�YDULDWLRQ�LQ�ULVN-DGMXVWHG�OHQJWK�RI�VWD\�E\�KRVSLWDO��

7KH�ULVN-DGMXVWHG�OHQJWK�RI�VWD\�E\�KRVSLWDO�UDQJHV�IURP�D�ORZ�RI������GD\V�DW�&RRSHU�+RVSLWDO�
8QLYHUVLW\�0HGLFDO�&HQWHU�WR������GD\V�DW�1HZDUN�%HWK�,VUDHO�0HGLFDO�&HQWHU�LQ�WKH�WZR-\HDU�
SHULRG���7KH�FRUUHODWLRQ�EHWZHHQ�KRVSLWDO�PRUWDOLW\�UDWH�DQG�OHQJWK�RI�VWD\�LV�QRW�VWDWLVWLFDOO\�
VLJQLILFDQW�� 

 
/HQJWK�RI�VWD\�GDWD�IRU�LQGLYLGXDO�VXUJHRQV�DUH�SUHVHQWHG�ODWHU�LQ�WKLV�UHSRUW�� 
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� 

�)LJXUH����5LVN-$GMXVWHG�2SHUDWLYH�0RUWDOLW\�DQG�/HQJWK�RI�6WD\��/26��E\�+RVSLWDO�� 
����-���� 
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������������������������������ 
 

)LJXUH���DQG�7DEOH���VKRZ�WKH�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�IRU�HDFK�RI�WKH����VXUJHRQV�ZKR�
SHUIRUPHG�DW�OHDVW�����E\SDVV�VXUJHU\�RSHUDWLRQV�LQ�RQH�KRVSLWDO�LQ�1HZ�-HUVH\�LQ�WKH�\HDUV�
�����DQG������FRPELQHG����,Q�DGGLWLRQ��7DEOH���VKRZV�WKH�SRVW-VXUJHU\�ULVN-DGMXVWHG�OHQJWK�RI�
VWD\�IRU�HDFK�VXUJHRQ� 

 
)LJXUH���DQG�7DEOH���OLVW�VXUJHRQV�E\�QDPH�XQGHU�WKH�KRVSLWDO�LQ�ZKLFK�WKH\�SUDFWLFHG��$W�

WKH�HQG�RI�HDFK�OLVW�RI�QDPHG�VXUJHRQV��VRPH�KRVSLWDOV�KDYH�DQ�³$OO�2WKHUV´�FDWHJRU\��³$OO�
2WKHUV´�LQFOXGHV�DOO�VXUJHRQV�ZKR�SHUIRUPHG�WRR�IHZ�SURFHGXUHV�LQ�WKDW�KRVSLWDO�IRU�DQ�
LQGLYLGXDO�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�WR�EH�UHOLDEO\�FDOFXODWHG�� 

 
)LJXUH���GLVSOD\V�D�EDU�IRU�D�VXUJHRQ�RQO\�LI�����RU�PRUH�E\SDVV�VXUJHULHV�ZHUH�SHUIRUPHG�

E\�WKH�VXUJHRQ�LQ�RQH�KRVSLWDO�LQ�WKH�\HDUV������DQG������FRPELQHG���)RU�D�JURXS�RI�VXUJHRQV�
�L�H��$OO�2WKHUV��D�EDU�LV�VKRZQ�ZKHQ�WKH�JURXS�LQFOXGHV�DW�OHDVW�WZR�RU�PRUH�VXUJHRQV�DQG����RU�
PRUH�WRWDO�SDWLHQWV���6LPLODUO\��PRUWDOLW\�UDWH�IRU�WKH�³$OO�2WKHUV´�FDWHJRU\�LV�GLVSOD\HG�LQ�7DEOH�
��RQO\�ZKHQ�LW�LQFOXGHV�DW�OHDVW�WZR�RU�PRUH�VXUJHRQV�DQG����RU�PRUH�E\SDVV�SDWLHQWV���,W�LV�
LPSRUWDQW�WR�QRWH�WKDW�VRPH�VXUJHRQV�PD\�QR�ORQJHU�EH�SUDFWLFLQJ�FDUGLDF�VXUJHU\�LQ�WKH�
IDFLOLWLHV�ZKHUH�WKH\�DUH�OLVWHG�� 

 
2QFH�DJDLQ��WKH�YHUWLFDO�OLQH�LQ�)LJXUH���UHSUHVHQWV�WKH�VWDWHZLGH�RSHUDWLYH�PRUWDOLW\�UDWH�IRU�

�����DQG������FRPELQHG���7KH�VWDWHZLGH�RSHUDWLYH�PRUWDOLW\�UDWH�ZDV������SHUFHQW��,I�D�VXUJHRQ�
KDV�D�EDU�FRPSOHWHO\�WR�WKH�OHIW�RI�WKH�VWDWHZLGH�OLQH��L�H��������LW�PHDQV�WKDW�WKH�VXUJHRQ¶V�
PRUWDOLW\�UDWH�ZDV�VWDWLVWLFDOO\�VLJQLILFDQWO\�ORZHU�WKDQ�WKH�VWDWHZLGH�UDWH��2QH�VXUJHRQ��5RODQG�
5RVV�IURP�'HERUDK�+HDUW�DQG�/XQJ�&HQWHU��KDG�D�VWDWLVWLFDOO\�VLJQLILFDQWO\�ORZHU�ULVN-DGMXVWHG�
PRUWDOLW\�UDWH�WKDQ�WKH�VWDWHZLGH�UDWH�� 

 
 ,I�D�VXUJHRQ�KDV�D�EDU�FRPSOHWHO\�WR�WKH�ULJKW�RI�WKH�VWDWHZLGH�PRUWDOLW\�UDWH�OLQH��LW�

PHDQV�WKDW�WKH�VXUJHRQ
V�PRUWDOLW\�UDWH�ZDV�VWDWLVWLFDOO\�VLJQLILFDQWO\�KLJKHU�WKDQ�WKH�VWDWHZLGH�
UDWH�IRU�WKLV�WZR-\HDU�SHULRG���'XULQJ�����-������RQH�VXUJHRQ��'U��$QWKRQ\�/HPDLUH�IURP�
5REHUW�:RRG�-RKQVRQ�8QLYHUVLW\�+RVSLWDO��KDG�D�VWDWLVWLFDOO\�VLJQLILFDQWO\�KLJKHU�ULVN-DGMXVWHG�
PRUWDOLW\�UDWH�WKDQ�WKH�VWDWHZLGH�UDWH�� 

 
 
 
 
 
 
 
 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
��7KHVH�GDWD�PD\�QRW�UHIOHFW�WKH�FXUUHQW�SHUIRUPDQFH�RI�D�VSHFLILF�VXUJHRQ��ZKR�PD\�KDYH�LPSURYHG�KLV�KHU�
SHUIRUPDQFH�VLQFH�WKHQ��$OVR��VRPH�VXUJHRQV�OLVWHG�LQ�WKH�FDUGLDF�VXUJHU\�FHQWHUV�PD\�KDYH�DOUHDG\�OHIW�WKH�
IDFLOLW\�VLQFH�WKH�GDWD�ZHUH�UHSRUWHG� 
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)LJXUH����6XUJHRQ�5LVN-$GMXVWHG�2SHUDWLYH�0RUWDOLW\
�5DWH�������-����� 
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)LJXUH����6XUJHRQ�5LVN-$GMXVWHG�2SHUDWLYH�0RUWDOLW\
�5DWH�������-�������FRQWLQXHG� 
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)LJXUH����6XUJHRQ�5LVN-$GMXVWHG�2SHUDWLYH�0RUWDOLW\
�5DWH�������-�������FRQWLQXHG� 

15.25 
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$V�LV�WKH�FDVH�IRU�VRPH�LQ�WKLV�UHSRUW��LW�LV�SRVVLEOH�IRU�D�VXUJHRQ�WR�KDYH�QR�SDWLHQW�GHDWKV�
DQG�VWLOO�KDYH�KLV�KHU�EDU�FURVV�WKH�VWDWHZLGH�OLQH��7KRXJK�QRW�LQWXLWLYH��WKLV�KDSSHQV�EHFDXVH�WKH�
EDU�LV�WKH�UHVXOW�RI�DQ�XSSHU�DQG�ORZHU�ERXQG�ZKLFK�LQFOXGHV�VWDQGDUG�HUURUV�RI�WKH�HVWLPDWHG�
PRUWDOLW\�UDWH��$OWKRXJK�WKHLU�UDWHV�ZHUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�
VWDWHZLGH�UDWH��LW�LV�QHYHUWKHOHVV�QRWDEOH�WKDW�D�IHZ�VXUJHRQV��LQFOXGLQJ�VRPH�ZKR�SHUIRUPHG�
OHVV�WKDQ�����E\SDVV�VXUJHULHV��KDG�QR�E\SDVV�VXUJHU\�GHDWK�GXULQJ�WKH�WZR-\HDU�SHULRG��$PRQJ�
VXUJHRQV�ZKR�SHUIRUPHG�����RU�PRUH�E\SDVV�VXUJHULHV�GXULQJ�WKH�SHULRG�����-������'U��*HRUJH�
%DWVLGHV��'U��(OLH�(OPDQQ�IURP�+DFNHQVDFN�8QLYHUVLW\�0HGLFDO�&HQWHU��DQG�'U��-RVHSK�.XFKOHU�
IURP�2XU�/DG\�RI�/RXUGHV�0HGLFDO�&HQWHU�KDG�QR�E\SDVV�VXUJHU\�GHDWK� 

 
,Q�DGGLWLRQ�WR�ULVN-DGMXVWHG�PRUWDOLW\�IRU�VXUJHRQV��7DEOH���DOVR�VKRZV�ULVN-DGMXVWHG�SDWLHQW�

OHQJWK�RI�VWD\�IRU�HDFK�VXUJHRQ�ZKR�SHUIRUPHG�DW�OHDVW�����E\SDVV�VXUJHULHV�LQ�WKH�����-�����
UHSRUWLQJ�SHULRG���7KHUH�LV�PDUNHG�YDULDWLRQ�LQ�OHQJWK�RI�VWD\�DPRQJ�HOLJLEOH�VXUJHRQV�ZKHUH�WKH�
VKRUWHVW�OHQJWK�RI�VWD\�ZDV������GD\V�DQG�WKH�ORQJHVW�ZDV������GD\V���7KH�UHDVRQV�EHKLQG�WKH�
ZLGH�YDULDWLRQ�LQ�OHQJWKV�RI�VWD\�DUH�QRW�FOHDU�DQG�QHHG�IXUWKHU�VWXG\�� 



27 

 

Cardiac Surgery in New Jersey 

 7DEOH����5LVN-$GMXVWHG�2SHUDWLYH�0RUWDOLW\
�5DWH�DQG�3RVW-6XUJHU\�/HQJWK�RI�6WD\� 
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7DEOH����5LVN-$GMXVWHG�2SHUDWLYH�0RUWDOLW\
�5DWH�DQG�3RVW-6XUJHU\�/HQJWK�RI�6WD\� 
E\�6XUJHRQ�������-�������FRQWLQXHG� 
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�5DWH�DQG�3RVW-6XUJHU\�/HQJWK�RI�6WD\� 
E\�6XUJHRQ�������-�������FRQWLQXHG� 
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�����������������������-��������������������������������������ǣ�
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)LJXUH���SUHVHQWV�WKH�VWDWHZLGH�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�IRU�\HDUV������WR������GHULYHG�
E\�SRROLQJ�GDWD�IURP�DOO�\HDUV��6RXUFHV��$SSHQGL[�&��$SSHQGL[�'��7DEOH�'����:KHQ�FRPSDUHG�
ZLWK�������WKH�ULVN-DGMXVWHG�RSHUDWLYH�PRUWDOLW\�UDWH�IRU�E\SDVV�VXUJHU\�GHFOLQHG�E\������SHUFHQW�
LQ�������� 

 
%\SDVV�PRUWDOLW\�GHFOLQHG�E\������SHUFHQW��DQG�LQ�DEVROXWH�WHUPV��DW�WKH�UDWH�RI������IURP�

�����WR������DQG�SODWHDXHG�EHWZHHQ������DQG�������VHH�$SSHQGL[�'��� 
 
 

)LJXUH����7UHQG�LQ�6WDWHZLGH�5LVN-$GMXVWHG�%\SDVV�6XUJHU\�2SHUDWLYH�0RUWDOLW\�5DWH��
�����-����� 

 



31 

 

Cardiac Surgery in New Jersey 

 ���������� 
 

	������������������������� 
 

7KHVH�DUH�DQVZHUV�WR�VRPH�FRPPRQO\�DVNHG�TXHVWLRQV�WKDW�PD\�EH�RI�LQWHUHVW�WR�\RX�DV�\RX�
UHDG�WKLV�UHSRUW� 

 

Q: Should I go only to the hospitals with below-average risk-adjusted mortality rates? 
A: ���������������Ǥ��������������������������������������������������������������������������
���Ǥ��������������������������������������������������������������������������������������
����������������������������������������������Ǥ����������������������������ǡ������������
��������������������������������������ǡ�����������������������ǡ����������������������������
�������Ǥ������������������ǯ�������������������������������������������������������������
�������������Ǥ�������������������������������������������������������������������ʹͲͳ͹-ʹͲͳͺ�
�������������������ǯ�����������������������������������������Ǥ 

 

Q: Should I avoid any surgeon whose volume is low in this report? 
A: ��ǡ����������������Ǥ��	����ǡ���������������������������������������������������
��������Ǥ��������ǡ��������������������������������������������������������������������
������������������������Ȁ��������������Ǥ��	����������ǡ�������������������������������
������������������������ǡ���������Ȁ�����������������������������������������������Ǥ�����
�����������������������������������������������������������Ǥ 

 

Q: Should I refuse to go to a hospital or a surgeon for heart surgery if that hospital or surgeon 
has a worse than average mortality record? 
A: ��������������������������������������������������������������������������������������
�������������������������Ǥ���������������������������������������������������������������������
����������������Ǥ�����������������������������������������Ǥ��������������������������������������
������������������������������������������Ǥ 
 
Q: Is it better to go to a hospital with a high volume of cases? 
A: ���������������������������������������ǡ�����������ǡ�������������������������������
�������������������Ǥ���������ǡ�������������������������������������������������������
���������������ǡ���������������������������������������������������������Ǥ 
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7KH�GDWD�XVHG�LQ�WKLV�VWXG\�ZHUH�UHSRUWHG�E\�KRVSLWDOV�DFFRUGLQJ�WR�FULWHULD�HVWDEOLVKHG�E\�
WKH�'HSDUWPHQW��ZLWK�DVVLVWDQFH�IURP�WKH�FOLQLFDO�H[SHUWV���$GGLWLRQDOO\��WKH�'HSDUWPHQW�KDV�
PDGH�D�JRRG�IDLWK�HIIRUW�WR�HQVXUH�WKDW�WKH�GDWD�HOHPHQWV�DQG�GHILQLWLRQV�DUH�FRQVLVWHQW�ZLWK�
WKRVH�LVVXHG�E\�WKH�6RFLHW\�IRU�7KRUDFLF�6XUJHRQV��676���7KH�GDWD�ZHUH�DXGLWHG�E\�DQ�
LQGHSHQGHQW�UHYLHZHU�XQGHU�FRQWUDFW�WR�WKH�'HSDUWPHQW� 

 
7KURXJKRXW�WKH�SURFHVV�RI�GHYHORSLQJ�WKLV�UHSRUW��WKH�'HSDUWPHQW�KDV�WDNHQ�VWHSV�WR�PDNH�

VXUH�WKDW�DOO�KRVSLWDOV�ZHUH�LQIRUPHG�DERXW�GDWD�UHSRUWLQJ�DQG�DXGLWLQJ�UHTXLUHPHQWV��DV�ZHOO�DV�
WKH�VWDWLVWLFDO�PHWKRGV�EHLQJ�XVHG�WR�ULVN-DGMXVW�WKH�UHSRUWHG�PRUWDOLW\�GDWD� 

 
7KH�'HSDUWPHQW�FRQVLGHUV�LW�D�YLWDO�IXQFWLRQ�RI�KRVSLWDOV�WR�EH�DEOH�WR�FROOHFW�DQG�UHSRUW�

FRPSOHWH��DFFXUDWH�PHGLFDO�LQIRUPDWLRQ�RQ�SDWLHQWV���7KLV�IXQFWLRQ�LV�FULWLFDO�QRW�RQO\�WR�WKH�
VXFFHVV�RI�WKH�FDUGLDF�VXUJHU\�UHSRUW��EXW�WR�WKH�KRVSLWDOV¶�RZQ�RQJRLQJ�HIIRUWV�WR�LPSURYH�WKH�
TXDOLW\�RI�FDUH�IRU�DOO�SDWLHQWV���7KH�'HSDUWPHQW�DQG�KRVSLWDOV�ZLOO�FRQWLQXH�ZRUNLQJ�WR�LPSURYH�
GDWD�FROOHFWLRQ�SURFHGXUHV�VR�WKDW�WKLV�UHSRUW�FRQWDLQV�WKH�EHVW�SRVVLEOH�LQIRUPDWLRQ� 
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����
�����ǯ���������������������������������������ȋ����Ȍ�������� 
 

���������������ǡ���ǡ�-������������������������ 
��������ǡ����������������������� 

������������������� 

0DU\�7��$EHG��0'��)$&& 
&KLHI��'LYLVLRQ�RI�&DUGLRORJ\ 
-HUVH\�&LW\�0HGLFDO�&HQWHU 
-HUVH\�&LW\��1HZ�-HUVH\ 
 

5HJLQDOG�-��%ODEHU��0'��)$&& 
9LFH�3UHVLGHQW��&DUGLRYDVFXODU�
6HUYLFH�/LQH 
2XU�/DG\�RI�/RXUGHV�0HGLFDO�
&HQWHU 
&DPGHQ��1HZ�-HUVH\ 
 

0DUF�&RKHQ��0'��)$&& 
&KLHI��'LYLVLRQ�RI�&DUGLRORJ\ 
1HZDUN�%HWK�,VUDHO�0HGLFDO�
&HQWHU 
1HZDUN��1HZ�-HUVH\ 
 
5DIIDHOH�&RUELVLHUR��0'��
)$&& 
'LUHFWRU�RI�(OHFWURSK\VLRORJ\ 
'HERUDK�+HDUW�DQG�/XQJ�&HQWHU 
%URZQV�0LOOV��1HZ�-HUVH\ 
 
3DW�'HODQH\��51 
,QGHSHQGHQW�&RQVXOWDQW 
1RUWK�+DOHGRQ��1HZ�-HUVH\ 
 
&KDUOHV�'HQQLV��0'��0%$��
)$&&�� 
6KRUH�0HGLFDO�&HQWHU 
6RPHUV�3RLQW��1HZ�-HUVH\ 
 
%DUU\�&��(VULJ��0'��)$&6��
)$&&��)&&3 
1HZ�<RUN�3UHVE\WHULDQ�+RVSLWDO 
1HZ�<RUN��1HZ�<RUN 

$XVWLQ�.XWVFKHU��-U���0'��
)$&& 
+XQWHUGRQ�&DUGLRYDVFXODU� 
$VVRFLDWHV 
)OHPLQJWRQ��1HZ�-HUVH\ 
 
*OHQQ�/DXE��0' 
&KDLU��'HSDUWPHQW�RI� 
&DUGLRWKRUDFLF�6XUJHU\ 
'UH[HO�8QLYHUVLW\�&ROOHJH�RI�
0HGLFLQH 
+DKQHPDQQ�8QLYHUVLW\�+RVSLWDO 
3KLODGHOSKLD��3HQQV\OYDQLD 
 
/HRQDUG�/HH��0' 
&KDLU��'HSDUWPHQW�RI�6XUJHU\� 
5REHUW�:RRG�-RKQVRQ�0HGLFDO�
6FKRRO 
&KLHI��'LYLVLRQ�RI� 
&DUGLRWKRUDFLF�6XUJHU\ 
5REHUW�:RRG�-RKQVRQ� 
8QLYHUVLW\�+RVSLWDO 
1HZ�%UXQVZLFN��1HZ�-HUVH\ 
 
+RZDUG�/HYLWH��0' 
0HGLFDO�'LUHFWRU��+HDUW�,QVWLWXWH 
$WODQWL&DUH�5HJLRQDO�0HGLFDO�
&HQWHU 
3RPRQD��1HZ�-HUVH\ 
 
5LFKDUG�0��1LHEDUW��0' 
-HUVH\�6KRUH�8QLYHUVLW\�0HGLFDO�
&HQWHU 
0LG-$WODQWLF�6XUJLFDO�$VVRFLDWHV 
1HSWXQH��1HZ�-HUVH\ 
 
 
 

*UDQW�9��6��3DUU��0'��)$&6��
)$&&��)&&3 
3K\VLFLDQ-LQ-&KLHI� 
*DJQRQ�&DUGLRYDVFXODU�,QVWLWXWH 
$WODQWLF�+HDOWK 
0RUULVWRZQ��1HZ�-HUVH\ 
 
-RVHSK�(��3DUULOOR��0' 
3URIHVVRU�RI�0HGLFLQH 
5XWJHUV�1HZ�-HUVH\�0HGLFDO�
6FKRRO 
&KDLUPDQ��+HDUW�DQG�9DVFXODU�
+RVSLWDO 
+DFNHQVDFN�8QLYHUVLW\�0HGLFDO�
&HQWHU 
+DFNHQVDFN��1HZ�-HUVH\ 
 
 
'HSDUWPHQW�RI�+HDOWK� 
&DUGLDF�6XUJHU\�5HSRUW�
7HDP 

 
7KDOLD�6LUMXH 
'HSXW\�&KLHI�RI�6WDII 
 
0HKQD]�0XVWDID 
([HFXWLYH�'LUHFWRU 
+HDOWK�&DUH�4XDOLW\�DQG� 
,QIRUPDWLFV 

 
-LDQSLQJ�+XDQJ 
'LUHFWRU 
+HDOWK�&DUH�4XDOLW\�$VVHVVPHQW 
 
3UL\D�)R[ 
5HVHDUFK�6FLHQWLVW 
 
-XDQD�-DFNVRQ 
0DQDJHPHQW�$VVLVWDQW 
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���������������������-�������������������������������������ǡ�
ͳͻͻͶ-ʹͲͳͺ 

Year of 
Operation 

Mortality Rates 
 

In-hospital 
Operative 

Mortality * 

1994-1995 3.75 4.14 

1996-1997 3.37 3.75 

1998 2.60 3.01 

1999 2.89 3.31 

2000 2.22 2.68 

2001 2.01 2.51 

2002 1.80 2.15 

2003 1.91 2.33 

2004 1.54 1.98 

2005 1.83 2.10 

2006 1.73 2.00 

2007 1.66 2.00 

2008 1.19 1.47 

2009 1.00 1.31 

2010 1.58 1.95 

2011 1.13 1.35 

2012 1.63 2.01 

2013 1.13 1.57 

2014 1.32 1.96 

2015-2016 1.44 1.76 

2017-2018 1.40 1.80 
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)LYH�VWDWHV��LQFOXGLQJ�1HZ�-HUVH\��KDYH�LVVXHG�UHSRUWV�RQ�LVRODWHG�&RURQDU\�$UWHU\�%\SDVV�
*UDIW��&$%*�RU�E\SDVV��VXUJHU\�RXWFRPHV�IRU�KRVSLWDOV�DQG�VXUJHRQV��1HZ�<RUN�ILUVW�SXEOLVKHG�
D�E\SDVV�VXUJHU\�UHSRUW�LQ������SUHVHQWLQJ������GDWD��ZLWK�WKH�ODWHVW�UHSRUW�UHOHDVHG�LQ�$XJXVW�
�����XVLQJ�����-�����GDWD���6WDUWLQJ�ZLWK�LWV������GDWD��3HQQV\OYDQLD�KDV�SXEOLVKHG�VHYHUDO�
FDUGLDF�VXUJHU\�UHSRUWV��ZLWK�LWV�ODWHVW�UHSRUW�UHOHDVHG�LQ�-DQXDU\������XVLQJ�-DQXDU\������WR�
0DUFK������GDWD���&DOLIRUQLD�KDV�DOVR�SXEOLVKHG�VHYHUDO�FDUGLDF�VXUJHU\�UHSRUWV��ZLWK�WKH�PRVW�
UHFHQW�GDWD�UHOHDVHG�LQ�-XO\������XVLQJ������GDWD���0DVVDFKXVHWWV�SXEOLVKHG�LWV�ILUVW�UHSRUW�RQ�
E\SDVV�VXUJHU\�LQ�2FWREHU������XVLQJ������GDWD�DQG�UHOHDVHG�LWV�ODWHVW�UHSRUW�RQ�D�ILVFDO�\HDU�
EDVLV��2FWREHU���������WR�6HSWHPEHU�����������LQ�1RYHPEHU��������,Q�������1HZ�-HUVH\�EHJDQ�
UHSRUWLQJ�RQ�SDWLHQW�PRUWDOLW\�IRU�E\SDVV�VXUJHU\�KRVSLWDOV�DQG�VXUJHRQV��XVLQJ������DQG������
GDWD�FRPELQHG� 

 
7KH�H[SHULHQFH�IURP�WKHVH�VWDWHV�LV�WKDW�GLVFORVXUHV�KDYH�FRQWULEXWHG�WR�KRVSLWDO�TXDOLW\�

LPSURYHPHQW�LQLWLDWLYHV�DQG�VLJQLILFDQW�UHGXFWLRQV�LQ�E\SDVV�VXUJHU\�PRUWDOLW\�UDWH� 
 
	����������������������������ǯ���������������������������������� 
 

7KH�REVHUYHG�SDWLHQW�E\SDVV�VXUJHU\�PRUWDOLW\�UDWH�IRU�D�KRVSLWDO�RU�VXUJHRQ�LV�HVWLPDWHG�DV�
WKH�QXPEHU�RI�E\SDVV�VXUJHU\�SDWLHQWV�ZKR�GLHG�LQ�WKH�KRVSLWDO�GXULQJ�RU�DIWHU�VXUJHU\��RU�
SDWLHQWV�ZKR�GLHG�DIWHU�GLVFKDUJH�EXW�ZLWKLQ����GD\V�SRVW-VXUJHU\��GLYLGHG�E\�WKH�WRWDO�QXPEHU�
RI�SDWLHQWV�ZKR�XQGHUZHQW�WKH�E\SDVV�VXUJHU\� 

 
8QIRUWXQDWHO\��WKLV�REVHUYHG�SDWLHQW�PRUWDOLW\�UDWH�LV�QRW�D�FRPSOHWH�PHDVXUH�RI�WKH�TXDOLW\�

RI�FDUH�SURYLGHG�E\�D�KRVSLWDO�RU�D�VXUJHRQ��EHFDXVH�LW�GRHV�QRW�DFFRXQW�IRU�KRZ�VLFN�WKH�SDWLHQWV�
ZHUH�EHIRUH�VXUJHU\��,I�RQH�KRVSLWDO�KDG�FRQVLGHUDEO\�VLFNHU�SDWLHQWV�WKDQ�DQRWKHU�KRVSLWDO��LW�
ZRXOG�EH�H[SHFWHG�WKDW�LWV�REVHUYHG�PRUWDOLW\�UDWH�ZRXOG�EH�VRPHZKDW�KLJKHU��7KHUHIRUH��LW�
ZRXOG�QRW�EH�IDLU�WR�HYDOXDWH�VXUJHRQV�DQG�KRVSLWDOV�SHUIRUPLQJ�E\SDVV�VXUJHU\�VROHO\�RQ�WKH�
EDVLV�RI�WKH�SHUFHQWDJH�RI�WKHLU�SDWLHQWV�WKDW�GLHG��)RU�LQVWDQFH��DQ���-\HDU-ROG�ZKR�KDG�FHUWDLQ�
W\SH�RI�FHUHEURYDVFXODU�GLVHDVH�DQG�ZDV�LQ�FDUGLRJHQLF�VKRFN�DW�WKH�WLPH�RI�VXUJHU\�ZRXOG�EH�DW�
KLJKHU�ULVN�GXULQJ�WKLV�VXUJHU\�WKDQ�D���-\HDU-ROG�ZKR�KDG�QR�KLVWRU\�RI�FKURQLF�GLVHDVH� 

 
7R�SHUIRUP�DQ�HYHQ-KDQGHG�DQDO\VLV�RI�WKH�TXDOLW\�RI�VXUJLFDO�FDUH�SURYLGHG�E\�VXUJHRQV�

DQG�KRVSLWDOV�SHUIRUPLQJ�E\SDVV�VXUJHU\��WKH�'HSDUWPHQW�DGMXVWV�WKH�SDWLHQW�PRUWDOLW\�UDWHV�IRU�
HDFK�VXUJHRQ�DQG�HDFK�KRVSLWDO�E\�WKH�SUH-VXUJHU\�ULVN�IDFWRUV�RI�HDFK�SDWLHQW���7KLV�PHWKRG�
JLYHV�KRVSLWDOV�DQG�VXUJHRQV�ZKR�RSHUDWH�RQ�OHVV�KHDOWK\�SDWLHQWV�³H[WUD�FUHGLW�´��6XFK�KRVSLWDOV�
DQG�VXUJHRQV�DUH�QRW�DW�D�GLVDGYDQWDJH�ZKHQ�WKH�RXWFRPH�RI�WKH�VXUJLFDO�FDUH�WKH\�SURYLGH�LV�
SUHVHQWHG�QH[W�WR�WKDW�RI�RWKHU�KRVSLWDOV�DQG�VXUJHRQV���$GGLWLRQDOO\��DV�VWDWHG�HDUOLHU��H[WUHPHO\�
KLJK-ULVN�SDWLHQWV��ZKHUH�WKH�SUREDELOLW\�RI�GHDWK�LV�YHU\�KLJK��PD\��ZLWK�WKH�FRQFXUUHQFH�RI�WKH�
H[SHUW�FOLQLFDO�SDQHO��EH�H[FOXGHG�IURP�WKH�FDOFXODWLRQ� 
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7KH�ULVN�DGMXVWPHQW�PHWKRG�LV�D�VWDWLVWLFDO�DSSURDFK�WKDW�XVHV�UHVXOWV�RI�D�ORJLVWLF�UHJUHVVLRQ�
DQDO\VLV�WR�DVVHVV�WKH�DYHUDJH�ULVN�RI�D�E\SDVV�VXUJHU\�IRU�D�SDWLHQW��.H\�HOHPHQWV�RI�WKH�KHDOWK�
KLVWRULHV�RI�SDWLHQWV�ZKR�KDYH�XQGHUJRQH�E\SDVV�VXUJHU\�LQ�WKH�VDPH�SHULRG��DV�ZHOO�DV�WKHLU�
VRFLR-GHPRJUDSKLF�FKDUDFWHULVWLFV��DUH�WDNHQ�LQWR�DFFRXQW�WR�HVWLPDWH�WKH�H[SHFWHG�RXWFRPH�RI�D�
E\SDVV�VXUJHU\� 
 
�����������������������	������ 
 

$�ORJLVWLF�UHJUHVVLRQ�PRGHO�ZKLFK�LQFOXGHG�DOO�WKH�EHIRUH-VXUJHU\�KHDOWK�DQG�GHPRJUDSKLF�
IDFWRUV�ZDV�ILWWHG�WR�WKH�GDWD�IRU�WKH�SHULRG�FRYHUHG�E\�WKLV�UHSRUW�WR�LGHQWLI\�WKRVH�ULVN�IDFWRUV�
WKDW�ZHUH�LPSRUWDQW�LQ�SUHGLFWLQJ�ZKHWKHU�D�SDWLHQW�ZRXOG�GLH�DIWHU�D�E\SDVV�VXUJHU\��7KH�
JHQHUDO�IRUP�RI�D�ORJLVWLF�UHJUHVVLRQ�PRGHO�IRU�HVWLPDWLQJ�WKH�³ORJLW´�RI�WKH�SUREDELOLW\�RI�G\LQJ�
�S���GHQRWHG�E\�<L��LV�SUHVHQWHG�DV�IROORZV�� 

  �    

   �  
  
 ���α�ͳǡʹǡǥǡ�Ǣ����α�ͲǡͳǡʹǡǤǤǤǡ�ǡ 
 Ⱦ�α��������������������������ϐ��������������������������ǡ 
 ��α������������������������������������ǡ 
 ���α�������������������ǡ 
 ɂ��α��������������������Ǥ 

 
7KH�VWDWLVWLFDOO\�VLJQLILFDQW�ULVN�IDFWRUV�IRU�WKLV�UHSRUW��;N��LGHQWLILHG�E\�WKH�VWHSZLVH�ORJLVWLF�

UHJUHVVLRQ�DQDO\VLV�PHWKRG�DUH�SUHVHQWHG�LQ�7DEOH '����7DEOH�'��DOVR�LQFOXGHV�HVWLPDWHV�RI�
FRHIILFLHQWV�IRU�WKH�VWDWLVWLFDOO\�VLJQLILFDQW�ULVN�IDFWRUV��DQ�LQGLFDWLRQ�RI�WKH�OHYHO�RI�VWDWLVWLFDO�
VLJQLILFDQFH��S-YDOXHV���DQG�RGGV�UDWLRV���7KH�OLVW�RI�ULVN�IDFWRUV�LQFOXGHV�RQO\�WKRVH�WKDW�ZHUH�
VWDWLVWLFDOO\�VLJQLILFDQW�LQ�SUHGLFWLQJ�E\SDVV�VXUJHU\�PRUWDOLW\�ZLWK�S-YDOXHV�RI������RU�VPDOOHU� 

 
7KH�RGGV�UDWLRV�DUH�GHULYHG�IURP�WKH�FRHIILFLHQWV�DQG�DUH�XVHG�WR�FRPSDUH�WKH�UHODWLYH�

LPSRUWDQFH�RI�WKH�ULVN�IDFWRUV�LQ�SUHGLFWLQJ�PRUWDOLW\�IURP�E\SDVV�VXUJHU\���)RU�HDFK�RI�WKH�ULVN�
IDFWRUV�LGHQWLILHG�LQ�7DEOH '���WKH�RGGV�UDWLR�UHSUHVHQWV�KRZ�PXFK�DV�OLNHO\�D�SDWLHQW�LV�WR�GLH�
ZKHQ�FRPSDUHG�WR�D�SDWLHQW�ZKR�LV�LQ�WKH�UHIHUHQFH�JURXS���6R��IRU�H[DPSOH��7DEOH�'��VKRZV�
WKDW�D�SDWLHQW�ZKR�KDG�FHUHEURYDVFXODU�GLVHDVH�LV�PRUH�WKDQ�RQH�DQG�KDOI�WLPHV��RGGV�UDWLR� �
������DV�OLNHO\�WR�GLH�GXULQJ�RU�DIWHU�E\SDVV�VXUJHU\�FRPSDUHG�WR�D�SDWLHQW�ZKR�GLG�QRW�KDYH�WKH�
ULVN�IDFWRU���7KLV�LV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�ERWK�SDWLHQWV�KDYH�WKH�VDPH�VHW�RI�RWKHU�ULVN�
IDFWRUV�SUHVHQWHG�LQ�WKH�WDEOH� 

 
6LPLODUO\��WKH�RGGV�RI�G\LQJ�GXULQJ�RU�DIWHU�E\SDVV�VXUJHU\�IRU�D�SDWLHQW�ZKR�LV�LQ�

FDUGLRJHQLF�VKRFN�DW�WKH�WLPH�RI�VXUJHU\�LV�FORVH�WR�WHQ�WLPHV�DV�OLNHO\��RGGV�UDWLR �������
FRPSDUHG�ZLWK�WKH�RGGV�RI�D�SDWLHQW�ZKR�LV�QRW�LQ�FDUGLRJHQLF�VKRFN�DW�WKH�WLPH�RI�VXUJHU\�� 
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 ������������������-������������������������� 
 

7KH�ULVN�IDFWRUV�SUHVHQWHG�LQ�7DEOH�'��ZHUH�XVHG�LQ�WKH�ILWWHG�ORJLVWLF�UHJUHVVLRQ�PRGHO�WR�
SUHGLFW�WKH�SUREDELOLW\�RI�GHDWK�IURP�E\SDVV�VXUJHU\�IRU�HDFK�SDWLHQW���7KH�VXP�RI�SUHGLFWHG�
SUREDELOLWLHV�RI�G\LQJ�IRU�SDWLHQWV�RSHUDWHG�RQ�LQ�HDFK�KRVSLWDO�GLYLGHG�E\�WKH�QXPEHU�RI�SDWLHQWV�
RSHUDWHG�RQ�LQ�WKDW�KRVSLWDO�SURYLGHV�WKH�SUHGLFWHG��RU�H[SHFWHG��GHDWK�UDWH�DVVRFLDWHG�ZLWK�WKH�
KRVSLWDO���$�VLPLODU�DQDO\VLV�IRU�D�VXUJHRQ�UHVXOWV�LQ�WKH�H[SHFWHG�GHDWK�UDWH�DVVRFLDWHG�ZLWK�WKDW�
VXUJHRQ����7HUPV�VXFK�DV�³H[SHFWHG´�DQG�³SUHGLFWHG´�DUH�XVHG�LQWHUFKDQJHDEO\�LQ�WKLV�UHSRUW�WR�
VLJQLI\�WKDW�WKH�HVWLPDWHV�DUH�GHULYHG�IURP�SUHGLFWHG�SUREDELOLWLHV�DIWHU�DFFRXQWLQJ�IRU�ULVN�
IDFWRUV�� 

7R�DVVHVV�WKH�SHUIRUPDQFH�RI�HDFK�KRVSLWDO�RU�VXUJHRQ��ZH�FRPSDUHG�WKH�REVHUYHG�SDWLHQW�
PRUWDOLW\�ZLWK�WKH�H[SHFWHG�RU�SUHGLFWHG�SDWLHQW�PRUWDOLW\��EDVHG�RQ�WKH�H[LVWLQJ�ULVN�IDFWRUV�IRU�
WKH�KRVSLWDO¶V�RU�VXUJHRQ¶V�SDWLHQWV��)LUVW��WKH�REVHUYHG�SDWLHQW�PRUWDOLW\�LV�GLYLGHG�E\�WKH�
H[SHFWHG�PRUWDOLW\���,I�WKH�UHVXOWLQJ�UDWLR�LV�KLJKHU�WKDQ�RQH��WKH�KRVSLWDO�RU�VXUJHRQ�KDV�D�KLJKHU�
SDWLHQW�PRUWDOLW\�WKDQ�H[SHFWHG�RQ�WKH�EDVLV�RI�WKHLU�SDWLHQW�PL[���,I�WKH�UDWLR�LV�ORZHU�WKDQ�RQH��
WKH�KRVSLWDO�RU�VXUJHRQ�KDV�D�ORZHU�PRUWDOLW\�WKDQ�H[SHFWHG��EDVHG�RQ�WKHLU�SDWLHQW�PL[���7KH�
UDWLR�LV�WKHQ�PXOWLSOLHG�E\�WKH�VWDWHZLGH�PRUWDOLW\�UDWH�WR�SURGXFH�WKH�ULVN-DGMXVWHG�SDWLHQW�
PRUWDOLW\�UDWH�IRU�WKH�KRVSLWDO�RU�WKH�VXUJHRQ�� 

 
7KH�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�UHSUHVHQWV�WKH�EHVW�HVWLPDWH�WKH�ILWWHG�PRGHO�SURYLGHV�XVLQJ�

WKH�VWDWLVWLFDOO\�VLJQLILFDQW�KHDOWK�ULVN�IDFWRUV���7KH�ULVN-DGMXVWHG�SDWLHQW�PRUWDOLW\�UDWH�UHSUHVHQWV�
ZKDW�D�KRVSLWDO¶V�RU�VXUJHRQ¶V�SDWLHQW�PRUWDOLW\�UDWH�ZRXOG�KDYH�EHHQ�LI�WKH\�KDG�D�PL[�RI�
SDWLHQWV�LGHQWLFDO�WR�WKH�VWDWHZLGH�PL[��7KXV��WKH�ULVN-DGMXVWHG�SDWLHQW�PRUWDOLW\�KDV��WR�WKH�
H[WHQW�SRVVLEOH��LURQHG�RXW�GLIIHUHQFHV�DPRQJ�KRVSLWDOV�DQG�VXUJHRQV�LQ�SDWLHQW�PRUWDOLW\�DULVLQJ�
IURP�WKH�VHYHULW\�RI�LOOQHVV�RI�WKHLU�SDWLHQWV� 

 
7KH�VWDWLVWLFDO�PHWKRGV�GHVFULEHG�DERYH�DUH�WHVWHG�WR�GHWHUPLQH�LI�WKH\�DUH�VXIILFLHQWO\�

DFFXUDWH�LQ�SUHGLFWLQJ�WKH�ULVN�RI�GHDWK�IRU�DOO�SDWLHQWV�–�IRU�WKRVH�ZKR�DUH�VHYHUHO\�LOO�SULRU�WR�
XQGHUJRLQJ�E\SDVV�VXUJHU\�DV�ZHOO�DV�WKRVH�ZKR�DUH�UHODWLYHO\�KHDOWK\���,Q�WKH�DQDO\VLV�RI�GDWD�
IRU�WKLV�UHSRUW��WKH�WHVWV�FRQILUPHG�WKDW�WKH�PRGHO�LV�UHDVRQDEO\�DFFXUDWH�LQ�SUHGLFWLQJ�KRZ�
SDWLHQWV�RI�GLIIHUHQW�ULVN�OHYHOV�ZLOO�IDUH�ZKHQ�XQGHUJRLQJ�E\SDVV�VXUJHU\���7KH�DUHD�XQGHU�WKH�
5HFHLYHU�2SHUDWLQJ�&KDUDFWHULVWLF��52&��FXUYH��GHQRWHG�E\�&-VWDWLVWLF�LQ�7DEOH�'���ZDV�XVHG�WR�
HYDOXDWH�PRGHO�SHUIRUPDQFH���7KH�&-VWDWLVWLF�PD\�EH�LQWHUSUHWHG�DV�WKH�GHJUHH�WR�ZKLFK�WKH�ULVN�
IDFWRUV�LQ�WKH�PRGHO�SUHGLFWHG�WKH�SUREDELOLW\�RI�GHDWK�IRU�E\SDVV�VXUJHU\�SDWLHQWV���6SHFLILFDOO\��
WKH�&-VWDWLVWLF�PHDVXUHV�WKH�WHQGHQF\�RI�WKH�SUHGLFWHG�PRUWDOLW\�IRU�SDWLHQWV�LQ�WKH�VDPSOH�WKDW�
GLHG�WR�EH�KLJKHU�WKDQ�WKDW�IRU�SDWLHQWV�ZKR�ZHUH�GLVFKDUJHG�DOLYH�DQG�ZHUH�DOVR�DOLYH����GD\V�
DIWHU�E\SDVV�VXUJHU\���7KH�����-�����PRGHO�&-VWDWLVWLF�LV������SHUFHQW�DQG�LV�IDLUO\�KLJK��
VXJJHVWLQJ�WKDW�WKH�PRGHO�KDV�VWURQJ�SUHGLFWLYH�SRZHU� 

  

The predicted probability of dying for patient i ( ip̂ ) is given as follows: 
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7DEOH�'���5LVN�)DFWRUV�,GHQWLILHG�IRU�,VRODWHG�&$%*�6XUJHU\�2SHUDWLYH�0RUWDOLW\
�� 
�����-���� 
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 ����-����������������������������������������� 
 
7KLV�VHFWLRQ�SUHVHQWV�WKH�UHVXOWV�RI�RXU�DQDO\VLV�LQFOXGLQJ� 
 

�� &RPSDULVRQV�RI�ULVN-DGMXVWHG�SDWLHQW�PRUWDOLW\�UDWHV�IRU�KRVSLWDOV�WR�WKH�VWDWHZLGH�UDWH�LQ�
����-����� 

�� &RPSDULVRQV�RI�WKH�VWDWHZLGH�ULVN-DGMXVWHG�SDWLHQW�PRUWDOLW\�UDWH�IRU�HDFK�\HDU�LQ�����-�����
WR�WKH�UDWH�IRU�WKH�ZKROH�SHULRG� 
 
7KH�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�HVWLPDWHV�DUH�SUHVHQWHG�LQ�SHUFHQWDJH�SRLQWV���7KH�UHVXOWV�

DOVR�LQFOXGH�WKH�ORZHVW�DQG�WKH�KLJKHVW�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�HVWLPDWHV�RQH�ZRXOG�H[SHFW��
XVLQJ�D����SHUFHQW�FRQILGHQFH�OHYHO
� 

 
����������������������������������������������������������������
����������������������ʹͲͳ͹-ʹͲͳͺ 

 
7KH�ULVN-DGMXVWHG�SDWLHQW�PRUWDOLW\�HVWLPDWHV�IURP�E\SDVV�VXUJHU\�IRU�HDFK�KRVSLWDO�LQ�����-�

�����DUH�SUHVHQWHG�LQ�7DEOH�'���7KH�UHVXOWV�FRPSDUH�HDFK�KRVSLWDO¶V�ULVN-DGMXVWHG�SDWLHQW�
PRUWDOLW\�UDWH�ZLWK�WKH�VWDWHZLGH�PRUWDOLW\�UDWH� 

 
$IWHU�DGMXVWLQJ�IRU�KRZ�VLFN�WKH�SDWLHQWV�ZHUH�EHIRUH�VXUJHU\�DW�HDFK�KRVSLWDO��ZH�SUHVHQW�

WKH�HVWLPDWHV�RI�ULVN-DGMXVWHG�SDWLHQW�PRUWDOLW\�UDWH�IRU�HDFK�KRVSLWDO�LQ�WKH�VL[WK�FROXPQ�RI�
7DEOH�'���� 

 
,I�D�KRVSLWDO¶V����SHUFHQW�FRQILGHQFH�LQWHUYDO�FRQWDLQV�WKH�VWDWHZLGH�UDWH��LW�PHDQV�WKDW�WKH�

GLIIHUHQFH�EHWZHHQ�WKH�KRVSLWDO¶V�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�DQG�WKH�VWDWHZLGH�UDWH�ZDV�QRW�
VWDWLVWLFDOO\�VLJQLILFDQW���,I�WKH�ZKROH�RI�D�KRVSLWDO¶V����SHUFHQW�FRQILGHQFH�LQWHUYDO�FOHDUO\�IDOOV�
WR�WKH�OHIW�RI�WKH�VWDWHZLGH�UDWH��LW�PHDQV�WKDW�WKH�KRVSLWDO¶V�ULVN-DGMXVWHG�SDWLHQW�PRUWDOLW\�UDWH�
ZDV�VWDWLVWLFDOO\�VLJQLILFDQWO\�ORZHU�WKDQ�WKH�VWDWHZLGH�UDWH���,I�WKH�ZKROH�RI�WKH����SHUFHQW�
FRQILGHQFH�LQWHUYDO�IDOOV�WR�WKH�ULJKW�RI�WKH�VWDWHZLGH�UDWH��LW�PHDQV�WKDW�WKH�KRVSLWDO¶V�ULVN-
DGMXVWHG�PRUWDOLW\�UDWH�ZDV�VWDWLVWLFDOO\�VLJQLILFDQWO\�KLJKHU�WKDQ�WKH�VWDWHZLGH�UDWH� 

 
7KH�REVHUYHG�RSHUDWLYH�PRUWDOLW\�UDWH�VWDWHZLGH�LQ�����-�����IRU�E\SDVV�SDWLHQWV�ZDV������

SHUFHQW��EDVHG�RQ�����GHDWKV�RXW�RI�������E\SDVV�RSHUDWLRQV�SHUIRUPHG���7DEOH�'��SUHVHQWV�WKH�
E\SDVV�YROXPH��REVHUYHG�PRUWDOLW\�UDWH��H[SHFWHG�PRUWDOLW\�UDWH��ULVN-DGMXVWHG�PRUWDOLW\�UDWH�DQG�
LWV�FRQILGHQFH�LQWHUYDO��DV�ZHOO�DV�ULVN-DGMXVWHG�OHQJWK�RI�VWD\�IROORZLQJ�E\SDVV�VXUJHU\�IRU�HDFK�
RI�WKH����KRVSLWDOV� 

 
,Q�����-������RQH�KRVSLWDO��'HERUDK�+HDUW�DQG�/XQJ�&HQWHU��KDG�D�VWDWLVWLFDOO\�VLJQLILFDQWO\�

ORZHU�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�WKDQ�WKH�VWDWHZLGH�UDWH���2QH�KRVSLWDO��5REHUW�:RRG�-RKQVRQ�
8QLYHUVLW\�+RVSLWDO��KDG�D�VWDWLVWLFDOO\�VLJQLILFDQWO\�KLJKHU�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�WKDQ�WKH�
VWDWHZLGH�UDWH��
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 


�����FRQILGHQFH�OLPLWV�DUH�FDOFXODWHG�DV�IROORZV�� 
 
 
 
 
:KHUH�'� �2EVHUYHG�PRUWDOLW\��(� �3UHGLFWHG�RU�([SHFWHG�PRUWDOLW\��DQG�6� �6WDWHZLGH�UDWH� 
 
�6RXUFH��/LGGHOO��)��'��.���6LPSOH�([DFW�$QDO\VLV�RI�WKH�6WDQGDUGL]HG�0RUWDOLW\�5DWLR��-RXUQDO�RI�

(SLGHPLRORJ\�DQG�&RPPXQLW\�+HDOWK��������������-����� 
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7DEOH�'���5LVN-$GMXVWHG�2SHUDWLYH�0RUWDOLW\
�5DWH�DQG�3RVW-6XUJHU\�/HQJWK�RI�6WD\� 
E\�+RVSLWDO�������-����� 
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ͳͻͻͶ�-�ʹͲͳͺ��������������� 
 

 
7KLV�VHFWLRQ�SUHVHQWV�WKH�UHVXOWV�RI�RXU�DQDO\VLV�LQFOXGLQJ� 
 
7DEOH�'��SUHVHQWV�WKH�UHVXOWV�RI�DQ�DQDO\VLV�WR�LGHQWLI\�WKH�WUHQG�LQ�WKH�VWDWHZLGH�PRUWDOLW\�

UDWH�RI�SDWLHQWV�ZKR�XQGHUZHQW�E\SDVV�VXUJHU\�XVLQJ�D�VWDWLVWLFDO�PRGHO�EDVHG�RQ�WKH�SRROHG�GDWD�
FROOHFWHG�RYHU�WKH�SHULRG�����-�������)RU�HDFK�RI�WKH�\HDUV��WKH�WDEOH�SUHVHQWV�WKH�REVHUYHG�
SDWLHQW�PRUWDOLW\�UDWH��WKH�H[SHFWHG�SDWLHQW�PRUWDOLW\�UDWH��DQG�WKH�VWDWHZLGH�ULVN-DGMXVWHG�SDWLHQW�
PRUWDOLW\�UDWH�HVWLPDWH��1RWH�WKDW�WKH�QXPEHUV�GLIIHU�IURP�WKRVH�VKRZQ�LQ�UHSRUWV�SURGXFHG�LQ�
SUHYLRXV�\HDUV��GXH�WR�WKH�UHYLVHG�GHILQLWLRQ�RI�PRUWDOLW\�DQG�WKH�XVH�RI�SRROHG�GDWD�IRU�WKH�
DQDO\VLV��7KH�WDEOH�IXUWKHU�H[KLELWV�ZKHWKHU�WKH�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�IRU�WKH�\HDU�LV�
VWDWLVWLFDOO\�GLIIHUHQW�IURP�WKH�SRROHG�PRUWDOLW\�UDWH�IRU�WKH�����-�����SHULRG� 

 
7DEOH�'��DOVR�VKRZV�WKDW�EHWZHHQ������DQG�������WKH�QXPEHU�RI�E\SDVV�VXUJHULHV�

SHUIRUPHG�LQ�1HZ�-HUVH\�GHFUHDVHG�IURP�������WR�������RU�E\�����SHUFHQW���2YHU�WKH�VDPH�WLPH�
SHULRG��WKH�QXPEHU�RI�GHDWKV�GHFUHDVHG�IURP����WR����RU�E\������SHUFHQW��2Q�D�ULVN-DGMXVWHG�
EDVLV��WKH�PRUWDOLW\�UDWH�GHFUHDVHG�E\������SHUFHQW�EHWZHHQ������DQG�������ZKLFK�ZDV�QRW�
VWDWLVWLFDOO\�VLJQLILFDQW��1HYHUWKHOHVV��VLQFH������ULVN-DGMXVWHG�PRUWDOLW\�UDWH�KDV�GHFUHDVHG�E\�
�����SHUFHQW��ZKLFK�LV�VWDWLVWLFDOO\�VLJQLILFDQW��6WDWHZLGH�ULVN-DGMXVWHG�PRUWDOLW\�UDWH�IRU�E\SDVV�
VXUJHU\�GHFOLQHG�E\������SHUFHQW�IURP������WR������DQG�SODWHDXHG�EHWZHHQ������DQG�������VHH�
$SSHQGL[�'��7DEOH�'����$FFRUGLQJ�WR�WKH�ILWWHG�UHJUHVVLRQ�OLQHV��RSHUDWLYH�PRUWDOLW\�IURP�
E\SDVV�VXUJHU\�KDG�EHHQ�GHFOLQLQJ��LQ�DEVROXWH�WHUPV��DW�WKH�UDWH�RI������SHUFHQWDJH�SRLQWV�SHU�
\HDU�EHWZHHQ������DQG�������5�� �������DQG�SODWHDXHG�EHWZHHQ������DQG�������)LJXUH�'���� 
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7DEOH�'���$QQXDO�5LVN-$GMXVWHG�2SHUDWLYH�0RUWDOLW\
�5DWH�'HULYHG�IURP�WKH 
3RROHG�'DWD�IRU�WKH�3HULRG������-���� 
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)LJXUH�'���7UHQG�LQ�5LVN-$GMXVWHG�2SHUDWLYH�0RUWDOLW\
�5DWH�������-������ 

 
�����	���������������-����������������������� 
 

,Q�DQ�DWWHPSW�WR�SUHGLFW�D�SDWLHQW¶V�SRVW-RSHUDWLYH�OHQJWK�RI�VWD\��ZH�ILWWHG�D�JHQHUDOL]HG�
OLQHDU�UHJUHVVLRQ�PRGHO�RQ�WKH�ORJ�WUDQVIRUPDWLRQ�RI�OHQJWK�RI�VWD\��7KH�PRGHO�ZDV�GHYHORSHG�
XVLQJ�GHPRJUDSKLF�IDFWRUV��KHDOWK�IDFWRUV��IDFWRUV�UHODWHG�WR�IXQFWLRQLQJ�RI�WKH�KHDUW�DQG�SULRU�
FDUGLDF�LQWHUYHQWLRQ�DV�SUHGLFWRUV��3DWLHQWV�ZKR�GLHG�GXULQJ�WKH�E\SDVV�VXUJHU\�KRVSLWDOL]DWLRQ�
ZHUH�H[FOXGHG�IURP�DQDO\VLV�DV�ZHUH�SDWLHQWV�ZKR�VWD\HG�IHZHU�WKDQ�WZR�GD\V�LQ�KRVSLWDO�DQG�
WKRVH�ZKR�VWD\HG�RYHU����GD\V�� 

 
7DEOH�'��SUHVHQWV�WKH�ILQDO�PRGHO�XVHG�WR�HVWLPDWH�ULVN-DGMXVWHG�OHQJWK�RI�VWD\�E\�KRVSLWDO�

DQG�LQFOXGHV�RQO\�WKRVH�SUHGLFWRUV�IRXQG�WR�EH�VWDWLVWLFDOO\�VLJQLILFDQW�DW�ILYH�SHUFHQW�RU�ORZHU�
OHYHOV��&RQVLVWHQW�ZLWK�ILQGLQJV�LQ�3HQQV\OYDQLD��WKH�SUHGLFWLYH�SRZHU�RI�WKH�PRGHO�LV�ORZ�
�RQO\������SHUFHQW����6XFK�ORZ�SUHGLFWLYH�SRZHU�LV�XVXDOO\�FRPPRQ�ZKHQ�RQH�ILWV�D�UHJUHVVLRQ�
PRGHO�XVLQJ�LQGLYLGXDO�OHYHO�GDWD�DV�ODUJH�DV�WKHVH��� 

 
3OHDVH�QRWH�WKDW�WKH�FRHIILFLHQWV�SURYLGHG�LQ�7DEOH�'��DUH�LQ�ORJ�IRUP�DQG�LQWHUSUHWDWLRQ�RI�

WKH�YDOXHV�VKRXOG�WDNH�WKDW�LQWR�FRQVLGHUDWLRQ�� 
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7DEOH�'���5LVN�)DFWRUV�,GHQWLILHG�IRU�,VRODWHG�&$%*�6XUJHU\�/HQJWK�RI�6WD\�������-���� 
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����������� 
 
�7KH�0DVVDFKXVHWWV�'HSDUWPHQW�RI�3XEOLF�+HDOWK��$GXOW�&RURQDU\�$UWHU\�%\SDVV�*UDIW�
6XUJHU\�)<���$QQXDO�5HSRUW���0DVVDFKXVHWWV�'DWD�$QDO\VLV�&HQWHU��'HSDUWPHQW�RI�+HDOWK�
&DUH�3ROLF\��+DUYDUG�0HGLFDO�6FKRRO��1RYHPEHU������ 
KWWSV���ZZZ�PDVV�JRY�ILOHV�GRFXPHQWV������������FDEJ-I\�����SGI 
 
1HZ�-HUVH\�'HSDUWPHQW�RI�+HDOWK��&DUGLDF�6XUJHU\�LQ�1HZ�-HUVH\������-������+HDOWK�&DUH�
4XDOLW\�$VVHVVPHQW��2IILFH�RI�3RSXODWLRQ�+HDOWK��0D\������� 
KWWSV���QM�JRY�KHDOWK�KHDOWKFDUHTXDOLW\�GRFXPHQWV�&DUGLDF�6XUJHU\�5HSRUWB�-��-��ILQDO�SGI 
 
1HZ�<RUN�6WDWH�'HSDUWPHQW�RI�+HDOWK��$GXOW�&DUGLDF�6XUJHU\�LQ�1HZ�<RUN�6WDWH������-������
$XJXVW�������� 
KWWSV���ZZZ�KHDOWK�Q\�JRY�VWDWLVWLFV�GLVHDVHV�FDUGLRYDVFXODU�KHDUWBGLVHDVH�GRFV�����-
����BDGXOWBFDUGLDFBVXUJHU\�SGI 
 
&DOLIRUQLD�2IILFH�RI�6WDWHZLGH�+HDOWK�3ODQQLQJ�DQG�'HYHORSPHQW������-�����&DOLIRUQLD�
+RVSLWDO�3HUIRUPDQFH�5DWLQJV�IRU�&RURQDU\�$UWHU\�%\SDVV�*UDIW��&$%*��6XUJHU\��
6DFUDPHQWR��&$��-XO\������� 
KWWSV���GDWD�FKKV�FD�JRY�GDWDVHW�FDOLIRUQLD-KRVSLWDO-SHUIRUPDQFH-UDWLQJV-IRU-FRURQDU\-DUWHU\-
E\SDVV-JUDIW-FDEJ-VXUJHU\�UHVRXUFH��������G-D�GD-����-ED��-F����I��G�D� 
 
3HQQV\OYDQLD�+HDOWK�&DUH�&RVW�&RQWDLQPHQW�&RXQFLO��&DUGLDF�6XUJHU\�5HSRUW��-DQXDU\�����-
0DUFK������'DWD���-DQXDU\�������KWWSV���ZZZ�SKF��RUJ�UHSRUWV�FDEJ���� 
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/LPLWHG�FRSLHV�DUH�DYDLODEOH�E\�ZULWLQJ�WR�WKH�1HZ�-HUVH\� 
'HSDUWPHQW�RI�+HDOWK��2IILFH�RI�+HDOWK�&DUH�4XDOLW\� 
$VVHVVPHQW��3�2��%R[������7UHQWRQ��1-��������RU�E\�SKRQH�DW�
���������-������RU�ID[�DW����������-������RU�HPDLO�WR�
KFTD#GRK�VWDWH�QM�XV���7KH�UHSRUW�LV�DOVR�SRVWHG�RQ�RXU�ZHE�
VLWH�DW� 
KWWSV���ZZZ�QM�JRY�KHDOWK�KHDOWKFDUHTXDOLW\�KHDOWK-FDUH-SURIHVVLRQDOV� 
FDUGLDF-VWURNH-VHUYLFHV�FDUGLDF-VXUJHU\� 
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