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����(VWDEOLVKLQJ�WKH�GUXJ�LQWHUYHQWLRQV�SURJUDPPH��',3��DQG�
7RXJK�&KRLFHV
 ����������������� �
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$FNQRZOHGJHPHQWV

:H�DUH�JUDWHIXO�WR�WKH�'LUHFWRU�RI�3XEOLF�+HDOWK�DW�+HUWIRUGVKLUH�&RXQW\�&RXQFLO IRU�IXQGLQJ�

WKLV�LQGHSHQGHQW�UHYLHZ��7KH�YLHZV�RI WKH DXWKRU H[SUHVVHG�LQ�WKLV�UHSRUW�GR�QRW�QHFHVVDULO\�

UHIOHFW�WKRVH�RI�WKH�IXQGHU�

7KH� UHVHDUFK� EHQHILWHG FRQVLGHUDEO\� IURP� WKH� LQSXW� SURYLGHG� E\� D� QXPEHU� RI� LQGLYLGXDOV��

SDUWLFXODUO\�$OH[�.ZHOOHU�ZKR�DFWHG�DV�WKH�SRLQW�RI�FRQWDFW IRU�WKH�VWXG\��DQG�KLV�FROOHDJXHV�

DW� WKH� &RXQW\� &RPPXQLW\� 6DIHW\� 8QLW��:H� DUH� JUDWHIXO� IRU� WKHLU DGYLFH�� VXSSRUW� DQG� KHOS�

WKURXJKRXW�WKH�OLIH RI�WKH�SURMHFW�

6SHFLDO� WKDQNV�DUH�DOVR�H[WHQGHG� WR�3HWUD�+DUULV��6KDQH�2¶1HLOO�� -R�7HPSDQ\�DQG�6LPRQ�

:LQWOH�IRU�SURYLGLQJ�GLIIHUHQW�GDWD�WR�LQIRUP�WKH�VWXG\��DQG�IRU�WKHLU�DGYLFH�RQ�LWV�LQWHUSUHWDWLRQ�

DQG�DQDO\VLV��:LWKRXW�WKHLU�WLPHO\�DVVLVWDQFH�WKH�UHYLHZ�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH��

)LQDOO\��ZH�DUH�YHU\�JUDWHIXO�WR�WKH�YDULRXV�VWDNHKROGHUV�IURP�DFURVV�+HUWIRUGVKLUH�ZKR�JDYH�

XS�WKHLU�WLPH�WR�SDUWLFLSDWH�LQ�LQWHUYLHZV�ZKLFK�LQIRUPHG WKH�UHYLHZ���

7LP�0F6ZHHQH\

,QVWLWXWH�IRU�&ULPLQDO�3ROLF\�5HVHDUFK��%LUNEHFN��8QLYHUVLW\�RI�/RQGRQ

)HEUXDU\ ����
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.H\�ILQGLQJV

%DFNJURXQG

7KLV� LQGHSHQGHQW� UHYLHZ�� IXQGHG� E\� WKH� 'LUHFWRU� RI� 3XEOLF� +HDOWK�� +HUWIRUGVKLUH� &RXQW\�

&RXQFLO� �+&&��� ZDV� XQGHUWDNHQ� E\� WKH� ,QVWLWXWH� IRU� &ULPLQDO� 3ROLF\� 5HVHDUFK� �,&35�� DW�

%LUNEHFN��8QLYHUVLW\�RI�/RQGRQ��,W�VRXJKW�WR�DVVHVV�WKH�LPSDFW�RI�LQWURGXFLQJ�D�SLORW�RI�GUXJ�

WHVWLQJ�RQ�DUUHVW�DQG�UHTXLUHG��LQLWLDO�DQG�IROORZ�XS��DVVHVVPHQWV�ZLWKLQ�RQH�RI�WKH�FRXQW\¶V�

SROLFH� FXVWRG\� VXLWHV�� � ,W� DOVR� FULWLFDOO\� DVVHVVHG� WKH� YLHZV� DQG� H[SHULHQFHV� RI� NH\�

VWDNHKROGHUV�LQYROYHG�LQ�WKH�LPSOHPHQWDWLRQ��GHYHORSPHQW�DQG�GHOLYHU\�RI�LQWHUYHQWLRQV�ZLWK�

FULPLQDOO\�LQYROYHG�GUXJ�PLVXVHUV�DFURVV�+HUWIRUGVKLUH�

5HVHDUFK�TXHVWLRQV

7KH�NH\�TXHVWLRQV�IRU�WKH�UHYLHZ�ZHUH�

x 'RHV�FRPSXOVRU\�GUXJ�WHVWLQJ�UHVXOW�LQ�D KLJKHU�SURSRUWLRQ�RI�FULPLQDOO\�LQYROYHG�GUXJ�

XVHUV�HQWHULQJ�DQG�EHLQJ�UHWDLQHG�LQ�WUHDWPHQW"

x $UH� WKHUH� FKDQJHV� LQ� OHYHOV� RI� VHOI�UHSRUWHG� VXEVWDQFH� XVH�� KHDOWK� DQG� VRFLDO�

IXQFWLRQLQJ�IROORZLQJ�H[SRVXUH�WR�FRPSXOVRU\�GUXJ�WHVWLQJ"

x :KDW�LPSDFW�GRHV�H[SRVXUH�WR�FRPSXOVRU\�GUXJ�WHVWLQJ�KDYH�RQ�WKH�UDWH�DQG�YROXPH�

RI�UHRIIHQGLQJ��DQG�WLPH�WR�ILUVW�UH�RIIHQFH"

x :KDW�DUH�WKH�YLHZV�DQG�H[SHULHQFHV�RI�NH\�VWDNHKROGHUV�LQ�LPSOHPHQWLQJ��GHYHORSLQJ�

DQG� GHOLYHULQJ� WHVW� RQ� DUUHVW� DUUDQJHPHQWV� DQG� RWKHU� FULPLQDO� MXVWLFH� LQWHUYHQWLRQV�

ZLWK�FULPLQDOO\�LQYROYHG�GUXJ�PLVXVHUV�DFURVV�+HUWIRUGVKLUH"

0HWKRGV

7KH�UHYLHZ�XVHG�D�FRPELQDWLRQ�RI�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�UHVHDUFK�PHWKRGV��7KH�PDLQ�

DSSURDFKHV� LQYROYHG� OLQNDJH�DQG� VHFRQGDU\�DQDO\VLV�RI� XS� WR� ILYH�DGPLQLVWUDWLYH�GDWDVHWV��

VXSSOHPHQWHG�ZLWK NH\�VWDNHKROGHU�LQWHUYLHZV��1 ����

7KH�VDPSOLQJ�RI�FDVHV�IRU�LQ�GHSWK�LQWHUYLHZV�ZDV�GHOLEHUDWLYH�LQ�RUGHU�WR�HQVXUH�DSSURSULDWH�

UHSUHVHQWDWLRQ�RI�FRXQW\�FRXQFLO��SROLFH��SUREDWLRQ��SULVRQ�DQG�SURYLGHU�SHUVSHFWLYHV��DV�ZHOO�
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DV� JDXJLQJ� FRPPLVVLRQHU�� VHQLRU� PDQDJHU�� VHUYLFH� PDQDJHU� DQG� SUDFWLWLRQHU� YLHZV� DQG�

H[SHULHQFHV��

2XWFRPHV� ZHUH� PHDVXUHG� XVLQJ� DQRQ\PLVHG� GDWD� GHULYHG� IURP� D� QXPEHU� RI� URXWLQHO\�

FROODWHG�DGPLQLVWUDWLYH�VRXUFHV��7KRVH�XVHG�ZHUH�WKH�

x 'UXJ�7HVW�5HFRUGHU��'75���

x 'UXJ ,QWHUYHQWLRQV�5HFRUG��',5��5HSRUWLQJ�)RUP�

x 1DWLRQDO�'UXJ�7UHDWPHQW�0RQLWRULQJ�6\VWHP��1'706���

x 7UHDWPHQW�2XWFRPHV�3URILOH��723���DQG�

x +HUWIRUGVKLUH�&RQVWDEXODU\�&ULPH�,QIRUPDWLRQ�6\VWHP��&,6������

8VLQJ� D� TXDVL�H[SHULPHQWDO� GHVLJQ�� WKH� VDPSOH� IRU� WKH� LPSDFW� HOHPHQW� RI� WKH� VWXG\�

FRPSULVHG� DOO� GHWDLQHHV� WHVWLQJ� SRVLWLYH� IRU� &ODVV� $� GUXJ� XVH� IROORZLQJ DUUHVW� LQ� +DWILHOG�

SROLFH�VWDWLRQ�EHWZHHQ �VW�'HFHPEHU������WR���WK�1RYHPEHU�������WKH�H[SHULPHQWDO�JURXS��

1 �����DQG�WKRVH�LGHQWLILHG�DV�GUXJ�PLVXVHUV�YLD�FRQYHQWLRQDO�FHOO�VZHHSV�E\�DUUHVW�UHIHUUDO�

ZRUNHUV� LQ� +RGGHVGRQ�� 6WHYHQDJH� DQG� :DWIRUG� SROLFH� VWDWLRQV� �WKH� FRPSDULVRQ� JURXS��

1 ����GXULQJ�WKLV�SHULRG��

5HVXOWV

7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�WKHLU�DYHUDJH�DJH�������

YV� ���� \HDUV��RU�WKH�SURSRUWLRQ�WKDW�ZHUH�PDOH �����YV��������,Q�WKH�ILYH�\HDUV�OHDGLQJ�XS�

WR� WKH� SRLQW� RI� LGHQWLILFDWLRQ� E\� DUUHVW� UHIHUUDO� ZRUNHUV� WKLV� FRKRUW� KDG� FRPPLWWHG� ������

GHWHFWHG�RIIHQFHV�DFURVV�+HUWIRUGVKLUH�UHVXOWLQJ�LQ�D�SROLFH�FKDUJH��7KHUH�ZDV�QR�VLJQLILFDQW�

GLIIHUHQFH� EHWZHHQ� WKH� WHVW� RQ� DUUHVW� DQG� FRPSDULVRQ� JURXS� LQ� WKH� DYHUDJH� QXPEHU� RI�

GHWHFWHG�RIIHQFHV�FRPPLWWHG�RYHU� WKLV�SHULRG������YV���������0RVW�RI� WKH�DVVHPEOHG�FRKRUW�

ZDV�UHSRUWHG�DV�EHLQJ�:KLWH��������ZLWK�HWKQLFLW\�HYHQO\�GLVWULEXWHG�DFURVV�WKH�WZR�JURXSV����

1HDUO\�KDOI�KDG�VSHQW�WLPH�LQ�FXVWRG\�GXULQJ�WKH�IROORZ�XS�SHULRG��ZLWK�UDWHV������YV�������

DQG�DYHUDJH�WLPH�GHWDLQHG�EHLQJ�HTXLYDOHQW�IRU�WKH�WZR�JURXSV������YV����� GD\V���
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5DWHV�RI�HQJDJHPHQW�DQG�UHWHQWLRQ�LQ�WUHDWPHQW

$URXQG� RQH� LQ� IRXU� RI� WKRVH� LGHQWLILHG� YLD� WHVW� RQ� DUUHVW� LQ� +DWILHOG� ZHUH� HQJDJHG� LQ�

VWUXFWXUHG� WUHDWPHQW� DW� WKH� WLPH�RI� WKHLU� ILUVW� SRVLWLYH� WHVW� IRU� UHFHQW� XVH�RI� RSLDWHV� DQG�RU�

FRFDLQH��7KH�DYHUDJH��PHGLDQ��OHQJWK�RI�WLPH�VSHQW�LQ�WUHDWPHQW�DW�WKLV�SRLQW�ZDV�����GD\V��

%\�FRQWUDVW��QRQH�RI�WKH�GHWDLQHHV�HQJDJHG�YLD�FRQYHQWLRQDO�FHOO�VZHHSV�ZHUH�SDUWLFLSDWLQJ�

LQ� VWUXFWXUHG� IRUPV�RI� WUHDWPHQW� DW� WKH� SRLQW� RI� LGHQWLILFDWLRQ� �����YV�� ����� )URP� WKH� ����

FULPLQDOO\� LQYROYHG� GUXJ� XVHUV� LGHQWLILHG� E\� DUUHVW� UHIHUUDO� ZRUNHUV� DFURVV� +HUWIRUGVKLUH�

EHWZHHQ�'HFHPEHU������DQG�1RYHPEHU���������� ������VXEVHTXHQWO\�ZHQW�RQ� WR� VWDUW� D�

QHZ�WUHDWPHQW�PRGDOLW\ �VHH�)LJXUH�$����

)LJXUH� $�� 5DWHV� RI� HQJDJHPHQW� ZLWK� VWUXFWXUHG� WUHDWPHQW�� E\� JURXS� �'HFHPEHU� ����� ±

1RYHPEHU��������1 ����

7KH�DYHUDJH��PHGLDQ��WLPH�EHWZHHQ�DUUHVW�DQG�PRGDOLW\�VWDUW�GDWH�ZDV����GD\V��&RPSDUHG�

WR� WKH� WHVW� RQ� DUUHVW� FRKRUW�� WKRVH� LGHQWLILHG� WKURXJK� FRQYHQWLRQDO� DUUHVW� UHIHUUDO�PHWKRGV�

ZHUH�VLJQLILFDQWO\�PRUH�OLNHO\�WR�VXEVHTXHQWO\�DFFHVV�VWUXFWXUHG�WUHDWPHQW�����YV��������EXW�

ZLWK�QR�GLIIHUHQFHV�LQ�WKH�DYHUDJH��PHGLDQ��WLPH�WDNHQ�WR�GR�VR�����YV�����GD\V���
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)RU� WKRVH� LQ� VWUXFWXUHG� WUHDWPHQW� � HLWKHU� DW� WKH� SRLQW� RI�� RU� VXEVHTXHQW� WR� WKHLU� LQLWLDO�

LGHQWLILFDWLRQ� DV� D� GUXJ� PLVXVHU� GXULQJ� WKH� ILUVW� \HDU� RI� WKH� SLORW� �1 ����� WKHUH� ZHUH� QR�

VLJQLILFDQW� GLIIHUHQFHV� LQ� WKH� SURSRUWLRQ� UHWDLQHG� LQ� WUHDWPHQW� IRU� DW� OHDVW� ��� ZHHNV� SRVW�

LGHQWLILFDWLRQ�E\�DUUHVW�UHIHUUDO�ZRUNHUV������YV��������RU�WKH�UDWH�RI�VXFFHVVIXO�FRPSOHWLRQ�

����� YV�� ������ � +RZHYHU�� D VLJQLILFDQWO\� KLJKHU� SURSRUWLRQ� RI� WKRVH� LGHQWLILHG� YLD� WHVW� RQ�

DUUHVW�ZHUH�VWLOO�RQJRLQJ�LQ�VWUXFWXUHG�WUHDWPHQW�E\�1RYHPEHU�����������YV������

&KDQJHV�LQ�UHSRUWHG�VXEVWDQFH�XVH��KHDOWK�DQG�VRFLDO�IXQFWLRQLQJ�

$PRQJ�WKRVH�HQJDJHG�LQ�VWUXFWXUHG�WUHDWPHQW��WKHUH�ZDV�D����SHU�FHQW UHGXFWLRQ�LQ�WKH�VHOI�

UHSRUWHG�PD[LPXP�QXPEHU�RI�GD\V�DQ� LOOLFLW�GUXJ�KDG�EHHQ�XVHG�EHWZHHQ�FRPSOHWLRQ�RI�D�

EDVHOLQH� DQG� IROORZ�XS� 723� IRUP� �IURP� DQ� DYHUDJH� RI� ����� WR� ����� GD\V��� 7KH� UDWH� RI�

UHGXFWLRQ� DPRQJ� WKH� FRPSDULVRQ� JURXS� ������ IURP� ����� WR� ����� GD\V�� ZDV� WZLFH� WKDW�

UHSRUWHG�E\ WKH�WHVW�RQ�DUUHVW�FRKRUW�������IURP������WR������GD\V��

$OPRVW�WZR�WKLUGV�������RI�WKRVH�HQJDJHG�LQ�VWUXFWXUHG�WUHDWPHQW�UHSRUWHG�FRQWLQXHG�WR�XVH�

LOOLFLW� RSLDWHV� DQG�RU� FRFDLQH� DW� IROORZ�XS�� ZLWK� QR� VLJQLILFDQW� GLIIHUHQFHV� REVHUYHG� LQ� WKH�

SURSRUWLRQ� RI� FDVHV� UHSRUWHGO\� XVLQJ� WKHVH� GUXJV DW� IROORZ�XS� ����� YV�� ������ RU� LQ� WKH�

DYHUDJH�QXPEHU�RI�GD\V�WKH\ ZHUH�FRQVXPHG�����YV�����GD\V��

'HWDLQHHV¶�UDWLQJV�RI�SV\FKRORJLFDO�ZHOOEHLQJ��H�J��DQ[LHW\��GHSUHVVLRQ�RU�SUREOHP�HPRWLRQV�

DQG�IHHOLQJV���SK\VLFDO�KHDOWK��H�J��H[WHQW�RI�SK\VLFDO�V\PSWRPV�RU�EHLQJ�WURXEOHG�E\�LOOQHVV��

DQG� TXDOLW\� RI� OLIH� �H�J�� DELOLW\� WR� HQMR\� OLIH�� JHW� RQ� ZHOO� ZLWK� IDPLO\� DQG�RU� SDUWQHU�� GXULQJ�

WUHDWPHQW�ZHUH�DOVR�PHDVXUHG�XVLQJ�723���:LWK�WKH�H[FHSWLRQ�RI�FDQQDELV�XVH�E\�WKH�WHVW�

RQ�DUUHVW�FRKRUW�DQG�SV\FKRORJLFDO�KHDOWK�IRU�WKH�FRPSDULVRQ�JURXS��WKHUH�ZHUH�QR�VLJQLILFDQW�

FKDQJHV�REVHUYHG�RYHU�WLPH�LQ�DQ\�RI�WKH�GRPDLQV�UHFRUGHG�E\�723��7KLV�LQFOXGHV�LQMHFWLQJ�

EHKDYLRXU�� HQJDJHPHQW� ZLWK� HGXFDWLRQ� DQG� HPSOR\PHQW�� KRXVLQJ� SUREOHPV� DQG� ULVN� RI�

HYLFWLRQ��

,PSDFW�RQ�NQRZQ�RIIHQGLQJ�LQ�+HUWIRUGVKLUH�

7KHUH�ZDV�QR�DVVRFLDWLRQ�EHWZHHQ�LGHQWLILFDWLRQ�DV�D�UHFHQW�XVHU�RI�RSLDWHV�DQG�RU�FRFDLQH�

YLD�WHVW�RQ�DUUHVW�LQ�+DWILHOG�DQG�WKH�UDWH�RI�FKDUJH�IRU�D�IXUWKHU�GHWHFWHG�RIIHQFH�FRPPLWWHG�

LQ�+HUWIRUGVKLUH�GXULQJ� WKH� IROORZLQJ����PRQWKV� �����YV�� ������ 6KRSOLIWLQJ�ZDV� WKH� VLQJOH�

PRVW� FRPPRQ� UH�RIIHQFH� IRU�ERWK�H[SHULPHQWDO� ������DQG�FRPSDULVRQ�JURXSV� ������� 7KH�

DYHUDJH� �PHGLDQ�� WLPH� WR� ILUVW� UH�RIIHQFH� OHDGLQJ WR� FKDUJH�ZDV���� GD\V��ZLWK� WKH� WHVW� RQ�
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DUUHVW�JURXS�UHRIIHQGLQJ�VRRQHU�WKDQ�WKRVH�EHORQJLQJ�WR�WKH�FRPSDULVRQ�JURXS�����YV������

GD\V���EXW�QRW�VLJQLILFDQWO\�VR�

,Q� WKH����PRQWKV�IROORZLQJ� LGHQWLILFDWLRQ�E\�DUUHVW� UHIHUUDO�ZRUNHUV�DFURVV�+HUWIRUGVKLUH�WKH

DVVHPEOHG� FRKRUW� RI� FULPLQDOO\� LQYROYHG� GUXJ� XVHUV� KDG� EHHQ� FKDUJHG� IRU� ���� IXUWKHU�

GHWHFWHG� RIIHQFHV� FRPPLWWHG� LQ� WKH� FRXQW\� GXULQJ� WKLV� SHULRG�� $PRQJ� WKRVH� UHRIIHQGLQJ��

WKHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKH� WHVW�RQ�DUUHVW�DQG�FRPSDULVRQ�JURXSV� LQ�

WKH�DYHUDJH��PHDQ��QXPEHU�RI�UH�RIIHQFHV�OHDGLQJ�WR�FKDUJH�DW����PRQWKV������YV��������

7DEOH $��&KDQJHV�LQ�WKH�QXPEHU�RI�GHWHFWHG�RIIHQFHV�OHDGLQJ�WR�FKDUJH�LQ�WKH����PRQWKV�SUH�

DQG�SRVW�LQLWLDO�LGHQWLILFDWLRQ GXULQJ�'HFHPEHU������� 1RYHPEHU������ E\�JURXS��1 ����

*URXS
'LUHFWLRQ�
RI�FKDQJH

1 ���

'HWHFWHG�RIIHQFHV�
OHDGLQJ�WR�FKDUJH�
���PRQWKV�SUH�
LGHQWLILFDWLRQ

'HWHFWHG�
RIIHQFHV�OHDGLQJ�
WR�FKDUJH ���
PRQWKV�SRVW�
LGHQWLILFDWLRQ

��
FKDQJH

6XP 0HDQ 6XP 0HDQ

$OO
�1 ����

5HGXFWLRQ ��� �� ��� ��� ��� ��� ����
1R�
FKDQJH

�� �� �� ��� �� ��� ��

,QFUHDVH �� �� ��� ��� ��� ��� �����
7RWDO ��� ��� ��� ��� ��� ��� ����

7HVW�RQ�
DUUHVW JURXS�
�Q ����

5HGXFWLRQ ��� �� ��� ��� ��� ��� ����
1R�
FKDQJH

�� �� �� ��� �� ��� ��

,QFUHDVH �� �� ��� ��� ��� ��� �����
7RWDO ��� ��� ��� ��� ��� ��� ����

&RPSDULVRQ�
JURXS��Q ���

5HGXFWLRQ �� �� ��� ��� �� ��� ����
1R�
FKDQJH

� �� �� ��� �� ��� ��

,QFUHDVH �� �� �� ��� ��� ��� ����
7RWDO �� ��� ��� ��� ��� ��� ����

:KHQ� FRPSDUHG� DJDLQVW� WKH� YROXPH� RI� GHWHFWHG� RIIHQGLQJ� OHDGLQJ� WR� D� FKDUJH� LQ�

+HUWIRUGVKLUH� GXULQJ� WKH� ��� PRQWKV� SULRU� WR� LQLWLDO� LGHQWLILFDWLRQ�� WKH� DVVHPEOHG� VDPSOH�

UHFRUGHG�D����SHU�FHQW�RYHUDOO�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�GHWHFWHG�RIIHQFHV�LQ�WKH�IROORZLQJ�

���PRQWKV� �IURP� ���� WR� ��� RIIHQFHV��� $QG� ZKLOH�PRUH� WKDQ� WKUHH�ILIWKV� RI� FDVHV� RYHUDOO�

������UHGXFHG�WKHLU�NQRZQ�RIIHQGLQJ�E\����SHU�FHQW��WKHUH�ZDV�D�����SHU�FHQW�LQFUHDVH�LQ�

WKLV�RIIHQGLQJ� IRU� DURXQG�RQH� LQ IRXU� FDVHV� �������7KH� UHPDLQGHU� VDZ�QR�FKDQJH� LQ� WKHLU�

SDWWHUQ� RI� RIIHQGLQJ� RYHU� WKLV� SHULRG� ������� 7KH� SDWWHUQ� RI� FKDQJH� LQ� GHWHFWHG� RIIHQGLQJ�
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OHDGLQJ�WR�FKDUJH�ZDV�EURDGO\�FRPSDUDEOH�DFURVV�WKH�WZR�JURXSV��EXW�ZLWK�D� ODUJHU�RYHUDOO�

UHGXFWLRQ�REVHUYHG�DPRQJ�WKH�FRPSDULVRQ�JURXS��������IURP�����WR�����RIIHQFHV��UHODWLYH�

WR�WKH����SHU�FHQW UHGXFWLRQ�REVHUYHG�IRU�WKH�WHVW�RQ�DUUHVW�FRKRUW��IURP�����WR�����RIIHQFHV�

�VHH�7DEOH�$���+RZHYHU�� WKH� WRWDO�QXPEHU�RI�GHWHFWHG�RIIHQFHV�FRPPLWWHG�E\�ERWK�JURXSV�

GXULQJ�WKH����PRQWKV�SRVW�LGHQWLILFDWLRQ�������ZDV�KLJKHU�WKDQ�DW�DQ\�SRLQW�GXULQJ�WKH�WZR�WR�

ILYH�\HDUV�SULRU�WR�WKLV �VHH�)LJXUH�%���

)LJXUH %�� 7UHQGV� LQ� WKH� DQQXDO� QXPEHU� RI� GHWHFWHG� RIIHQFHV� OHDGLQJ� WR� FKDUJH� LQ�

+HUWIRUGVKLUH��E\�JURXS��1 ����

�

���

���

���

���

���

���

���

���

���

����

��\HDUV�SUH ��\HDUV�SUH ��\HDUV�SUH ��\HDUV�SUH ��\HDU�SUH ��\HDU�SRVW

$OO 7HVW�RQ�DUUHVW &RPSDULVRQ

$�QXPEHU RI�YDULDEOHV�ZHUH�H[DPLQHG�DV�SRWHQWLDO�UHFLGLYLVP�ULVN�IDFWRUV��L�H��DJH��JHQGHU��

HWKQLFLW\��ZKHWKHU�LGHQWLILHG�YLD�WHVW�RQ�DUUHVW��PDLQ�RIIHQFH��ZKHWKHU�DQ�LQWHJUDWHG�RIIHQGHU�

PDQDJHPHQW��,20��FDVH��ZKHWKHU�HQJDJHG�LQ�VWUXFWXUHG�WUHDWPHQW��DQG�QXPEHU�RI�GHWHFWHG�

RIIHQFHV� LQ� WKH� SUHYLRXV� ILYH� \HDUV� DFURVV� +HUWIRUGVKLUH��� 2QO\� WZR� RI� WKHVH� IDFWRUV� ZHUH�

IRXQG� WR� EH� VLJQLILFDQWO\� SUHGLFWLYH� RI� UHRIIHQGLQJ� ZLWKLQ� ��� PRQWKV�� (DFK� SULRU� GHWHFWHG�
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RIIHQFH� OHDGLQJ� WR� D� +HUWIRUGVKLUH� &RQVWDEXODU\� FKDUJH� GXULQJ� WKH� ILYH� \HDUV� SULRU� WR�

LGHQWLILFDWLRQ� LQFUHDVHG� UHFLGLYLVP� ULVN� E\� DURXQG� WKUHH� SHU� FHQW�� $QG� ZKHQ� FRPSDUHG� WR�

WKRVH�LQLWLDOO\�LGHQWLILHG�IROORZLQJ�D�WKHIW�RIIHQFH��WKRVH�DUUHVWHG�IRU�D�GUXJV�RIIHQFH�KDG�D����

SHU�FHQW�UHGXFHG�ULVN�RI�EHLQJ�FKDUJHG�IRU�D�IXUWKHU�RIIHQFH�FRPPLWWHG�LQ�+HUWIRUGVKLUH�ZLWKLQ�

���PRQWKV�

6WDNHKROGHU�SHUVSHFWLYHV

:KLOH�LW�ZDV�DFNQRZOHGJHG�WKDW�SRWHQWLDOO\�XVHIXO�PHDVXUHV�IRU�HQJDJLQJ�FULPLQDOO\�LQYROYHG�

GUXJ� XVHUV� � VXFK� DV� UHVWULFWLRQV� RQ� EDLO� � KDG� IDLOHG WR� HVWDEOLVK� D� IRRWKROG� DFURVV�+&&��

SURYLVLRQ�ZDV�JHQHUDOO\�YLHZHG�SRVLWLYHO\�E\� WKRVH VWDNHKROGHUV� LQWHUYLHZHG�DV�SDUW�RI� WKH�

UHYLHZ��,QHYLWDEO\�WKRXJK�VRPH�FRQFHUQV�ZHUH�UDLVHG���7KHVH�WHQGHG�WR�IRFXV�RQ�WKH�QHHG�

IRU��

x JUHDWHU�FODULW\�DQG�FRQVLVWHQF\�RI�LQWHUYHQWLRQ�REMHFWLYHV�DURXQG�VXEVWDQFH�XVH��DQG�

WKH�QHHG�IRU�DSSURSULDWH�DQG�FRQVWUXFWLYH�UHVSRQVHV�WR�FRQWLQXHG�LOOLFLW�GUXJ�XVH��

x D� WLJKWHU� SHUIRUPDQFH� IUDPHZRUN�� JRYHUQDQFH� VWUXFWXUH� DQG� VFUXWLQ\� RI� ZRUN� ZLWK�

GUXJ�PLVXVLQJ�RIIHQGHUV��

x LQFUHDVHG� FDSDFLW\� DQG� FRPPLWPHQW� RI� DJHQFLHV� WR� HQJDJH� LQ� MRLQW�ZRUNLQJ��ZKLFK�

ZHUH� VHHQ� WR� KDYH� EHHQ HURGHG� DV� D� FRQVHTXHQFH� RI� DXVWHULW\� PHDVXUHV� DQG�

RUJDQLVDWLRQDO�FKDQJH��DQG�

x PRUH�FODULW\�DERXW�LQWHQWLRQV��RSHUDWLQJ�PRGHOV��SURFHVVHV�DQG�VWUXFWXUHV IRU�WKH�QHZ�

&RPPXQLW\�5HKDELOLWDWLRQ�&RPSDQ\��&5&������

&RQFOXVLRQV�DQG�LPSOLFDWLRQV

7KH�PDLQ�LPSOLFDWLRQV�RI�WKH�UHVHDUFK�ILQGLQJV�IRU�+HUWIRUGVKLUH¶V�DUUHVW�UHIHUUDO�SURYLVLRQ�DUH�

IRXU�IROG��7KHVH�UHODWH�WR�+&&�DQG�LWV�SDUWQHUV�GHYHORSLQJ�HIIHFWLYH�VWUDWHJLHV�WR�HQVXUH�WKDW��

�L��FRQYHQWLRQDO�IRUPV�RI�DUUHVW�UHIHUUDO� LGHQWLI\�DQG�HQJDJH�ZLWK�D�ODUJHU�QXPEHU�RI�HOLJLEOH�

DUUHVWHHV�� �LL�� D� KLJKHU� SURSRUWLRQ� RI� WKRVH� LGHQWLILHG� YLD� DUUHVW� UHIHUUDO� JR� RQ� WR� DFFHVV�

VWUXFWXUHG� WUHDWPHQW�� �LLL�� PRUH� LV� GRQH� WR� LPSURYH� VXEVWDQFH� XVH�� KHDOWK� DQG� VRFLDO�

IXQFWLRQLQJ�RXWFRPHV�IRU�WKLV�JURXS��DQG��LY��RIIHQGLQJ�RXWFRPHV IRU�D�ODUJH�PLQRULW\�RI�WKRVH�

LGHQWLILHG�YLD�DUUHVW�UHIHUUDO�DUH�LPSURYHG��
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:KLOH� WKH� UHVXOWV� IURP� WKLV� UHYLHZ� RIIHU� OLWWOH� MXVWLILFDWLRQ� IRU� H[WHQGLQJ� WHVW� RQ� DUUHVW� DQG�

UHTXLUHG� DVVHVVPHQW� DUUDQJHPHQWV� DFURVV� WKH� FRXQW\�� LW� LV� LPSRUWDQW� WR� QRWH� WKDW� WHVWLQJ�

DSSHDUHG� WR� EH� DQ� HIIHFWLYH�PHFKDQLVP� IRU� LGHQWLI\LQJ�&ODVV�$� GUXJ� XVHUV��&XVWRG\� GDWD�

VKRZHG WKDW� WKH� QXPEHU� RI� DUUHVWHHV� WHVWHG� LQ� +DWILHOG� GXULQJ� WKH� ILUVW� \HDU� RI� WKH� SLORW�

H[FHHGHG�WKH�QXPEHU�RI�GHWDLQHHV�ZKR�PHW�H[LVWLQJ�FULWHULD�IRU�WDUJHWHG�WHVWLQJ��%\�FRQWUDVW��

FRQYHQWLRQDO� FHOO� VZHHSV� DSSHDUHG� WR� LGHQWLI\� RQO\� VHYHQ� SHU� FHQW� RI� HOLJLEOH� DUUHVWHHV��

7KHUH�LV�FOHDUO\�FRQVLGHUDEOH�VFRSH�WR�LQFUHDVH�WKH�UHDFK�RI�DUUHVW�UHIHUUDO�LQ�WKHVH�FXVWRG\�

VXLWHV������

:LWK� UHIHUHQFH� WR� WKH� RQJRLQJ� ZRUN� RI� WKH�:KDW�:RUNV� &HQWUH� IRU� &ULPH� 5HGXFWLRQ�� WKH�

%H1&+� 5HGXFLQJ� 2IIHQGLQJ� 6WUDWHJ\�� ZLWK� LWV� HPSKDVLV� RQ� XVLQJ� HYLGHQFH�EDVHG�

DSSURDFKHV��SHUKDSV�SURYLGHV�D� WLPHO\�RSSRUWXQLW\� WR�FRQVLGHU�SRROLQJ�H[LVWLQJ�NQRZOHGJH�

DURXQG� SURYLVLRQ� IRU� GUXJ�PLVXVLQJ� RIIHQGHUV� DFURVV� WKH� &5&� DUHD�� 7KLV� ZRXOG� DVVLVW LQ�

EHWWHU�XQGHUVWDQGLQJ� WKH LPSDFW�RI� WKLV�ZRUN�RQ�FULPH DQG�SXEOLF�KHDOWK�RXWFRPHV� KRZ� LW�

ZRUNV� DFURVV� GLIIHUHQW� ORFDWLRQV� LQ� ZKDW� FRQWH[WV� WKHVH� LQWHUYHQWLRQV� ZRUN EHVW� KRZ� WR�

FRPPLVVLRQ� DQG� GHOLYHU� WKHP PRUH� HIIHFWLYHO\� DQG� WR� PHDVXUH� FRVW�HIIHFWLYHQHVV�� � 7KH�

EHQHILWV� RI� GHYHORSLQJ� WKLV� LPSURYHG� NQRZOHGJH� DQG� XQGHUVWDQGLQJ� ZLOO� QRW� EH� OLPLWHG� WR�

FULPLQDOO\� LQYROYHG�GUXJ�XVHUV�WDUJHWHG�E\�WKHVH�LQWHUYHQWLRQV��EXW�ZLOO�DOVR�H[WHQG�WR�WKRVH�

+HUWIRUGVKLUH� UHVLGHQWV� DQG� EXVLQHVVHV� DIIHFWHG� E\� GUXJ�UHODWHG� FULPH�� LQ� WKH� IRUP� RI�

UHGXFHG�UDWHV�RI�YLFWLPLVDWLRQ����


