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,QGH[�RI�7DEOHV
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7DEOH���� (YHU�*DPEOHG�E\�,QFRPH ��
7DEOH���� (YHU�*DPEOHG�E\�(GXFDWLRQ�/HYHO ��
7DEOH���� (YHU�*DPEOHG�E\�(PSOR\PHQW�6WDWXV ��
7DEOH���� (YHU�*DPEOHG�E\�5HJLRQ ��
7DEOH���� (YHU�*DPEOHG�E\�&LJDUHWWH�8VH ��
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7DEOH����� *DPEOLQJ�)UHTXHQF\�E\�5DFH ��
7DEOH����� *DPEOLQJ�)UHTXHQF\�E\�,QFRPH ��
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7DEOH����� *DPEOLQJ�)UHTXHQF\�E\�(PSOR\PHQW�6WDWXV ��
7DEOH����� *DPEOLQJ�)UHTXHQF\�E\�5HJLRQ ��
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7DEOH����� *DPEOLQJ�)UHTXHQF\�E\�1XPEHU�RI�'ULQNV ��
7DEOH����� *DPEOLQJ�)UHTXHQF\�E\�'UXJ�8VH ��
7DEOH����� *DPEOLQJ�)UHTXHQF\�E\�+HDOWK�6WDWXV ��
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7DEOH���� (VWLPDWHG�1XPEHUV�RI�$GXOW�$W�5LVN��3UREOHP�DQG�3DWKRORJLFDO�*DPEOHUV ��
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7DEOH���� 12'6�E\�*HQGHU ��
7DEOH���� 12'6�E\�5DFH ��
7DEOH���� 12'6�E\�,QFRPH ��
7DEOH���� 12'6�E\�(GXFDWLRQ�/HYHO ��
7DEOH���� 12'6�E\�(PSOR\PHQW�6WDWXV ��
7DEOH���� 12'6�E\�5HJLRQ ��
7DEOH���� 12'6�E\�7\SH�RI�*DPEOLQJ ��
7DEOH����� 12'6�E\�-XULVGLFWLRQ ��
7DEOH����� 12'6�E\�&LJDUHWWH�8VH ��
7DEOH����� 12'6�E\�$OFRKRO�&RQVXPSWLRQ ��
7DEOH����� 12'6�E\�%LQJH�)UHTXHQF\ ��
7DEOH����� 12'6�E\�1XPEHU�RI�'ULQNV ��



80%&�0DU\ODQG�,QVWLWXWH�IRU�3ROLF\�$QDO\VLV�DQG�5HVHDUFK 3DJH�_�LY

7DEOH����� 12'6�E\�$Q\�,OOHJDO�'UXJ�8VH ��
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$�VXUYH\�RI�0DU\ODQG�KRXVHKROGV�LQ������IRXQG�WKDW�DOPRVW����SHUFHQW RI�WKH�0DU\ODQG�

SRSXODWLRQ�KDV�HYHU�JDPEOHG LQ�WKHLU�OLIHWLPH��ZLWK������SHUFHQW�JDPEOLQJ�PRQWKO\�LQ�WKH�SDVW����PRQWKV�

DQG������SHUFHQW�JDPEOLQJ�ZHHNO\�LQ�WKH�SDVW����PRQWKV�

&DVLQR�JDPEOLQJ������ SHUFHQW��DQG�ORWWHU\�������SHUFHQW��DUH�WKH�PRVW�SRSXODU�IRUPV�RI�JDPEOLQJ�

LQ�0DU\ODQG��IROORZHG�E\�VSRUWLQJ�HYHQWV�������SHUFHQW���SULYDWH�JDPHV�������SHUFHQW���KRUVH�UDFLQJ�������

SHUFHQW���DQG�RWKHU�IRUPV��VXFK�DV�FKDULW\�JDPEOLQJ�������SHUFHQW����$OPRVW�RQH�TXDUWHU�������SHUFHQW��RI�

UHVSRQGHQWV�VDLG�WKH\�JDPEOHG�DW�ELQJR���2YHU�RQH�ILIWK�������SHUFHQW��RI�0DU\ODQGHUV�JDPEOHG�RQ�VORW�

PDFKLQHV�RXWVLGH�RI�FDVLQRV���5HODWLYHO\�IHZ�0DU\ODQGHUV�JDPEOH�RQ�GRJ�UDFHV����� SHUFHQW��RU�RQ�WKH�

,QWHUQHW����� SHUFHQW��

0DU\ODQGHUV�ZKR�GR�JDPEOH�VSHQG�DQ�DYHUDJH�RI�������� RQ�JDPEOLQJ LQ�D�W\SLFDO�PRQWK���$V�

WKH�IUHTXHQF\�RI�JDPEOLQJ�LQFUHDVHV��WKH�DYHUDJH�DPRXQW�VSHQW�LQFUHDVHV���7KRVH�ZKR�KDYH�JDPEOHG�LQ�

WKH�SDVW�\HDU�VSHQW�D�PHDQ�RI��������LQ�D�W\SLFDO�PRQWK��PRQWKO\�JDPEOHUV�VSHQW�DQ�DYHUDJH�RI���������

DQG�ZHHNO\�JDPEOHUV�VSHQW�DQ�DYHUDJH�RI���������� 0RVW�0DU\ODQGHUV�WUDYHO�PRUH�WKDQ����PLOHV�IRU�WKHLU�

IDYRULWH�W\SH�RI�JDPEOLQJ�

7KH�PRVW�IUHTXHQW�UHDVRQ�JLYHQ�IRU�JDPEOLQJ�LQ�0DU\ODQG�ZDV�WR�ZLQ�PRQH\�������SHUFHQW��

IROORZHG�E\�IXQ�DQG�HQWHUWDLQPHQW�������SHUFHQW����+RZHYHU��D�PLQRULW\�RI�JDPEOHUV�IDFH�VLJQLILFDQW��

GHELOLWDWLQJ SUREOHPV�WKDW�KDUP�QRW�RQO\�WKHPVHOYHV��EXW�WKHLU�IDPLOLHV�DQG�WKH�ZLGHU�FRPPXQLW\��7KH�

VXUYH\�IRXQG�����SHUFHQW�RI�DGXOWV�RYHU�WKH�DJH�RI����DUH�SDWKRORJLFDO�JDPEOHUV�DQG�����SHUFHQW�DUH�

SUREOHP�JDPEOHUV��:KHQ�FRPELQHG��WKH�SUHYDOHQFH�RI�SUREOHP�SDWKRORJLFDO�JDPEOLQJ�LQ�0DU\ODQG�LV�����

SHUFHQW��

3HRSOH�LQ�WKH����WR����DJH�JURXS�DSSHDU�PRVW�DW�ULVN�RI�GHYHORSLQJ�JDPEOLQJ�SUREOHPV��%HLQJ�

PDOH��VLQJOH��$IULFDQ�$PHULFDQ�RU�RWKHU�UDFHV��SULPDULO\�+LVSDQLF��DUH�DVVRFLDWHG�ZLWK�DQ�LQFUHDVH�LQ�WKH�

RGGV�RI�EHLQJ�DW�ULVN�IRU�SUREOHP�SDWKRORJLFDO�JDPEOLQJ� 0RVW�SUREOHP�SDWKRORJLFDO�JDPEOHUV�WUDYHO���WR�

���PLOHV�WR�JDPEOH��W\SLFDOO\�VSHQG�RYHU���KRXUV�JDPEOLQJ GXULQJ�D�VLQJOH�VHVVLRQ��DQG�JHQHUDOO\�JDPEOH�

ZLWK�RWKHUV�QRW�UHODWHG�WR�WKHP�

2QO\�����SHUFHQW�RI�0DU\ODQGHUV�KDG�VRPHRQH�FORVH�WR�WKHP�ZKR�JDPEOHG�VR�PXFK�LQ�WKH�SDVW����

PRQWKV WKDW�LW�WURXEOHG�WKHP���2QH�ILIWK�������SHUFHQW��RI�VXUYH\�SDUWLFLSDQWV�NQHZ�WKDW�WKHUH�ZDV�D�WROO�

IUHH�KHOSOLQH�WKDW�SURYLGHV�FULVLV�KHOS�RU�UHIHUUDO�WR�SUREOHP�JDPEOHUV�RU�RWKHUV��,Q�DGGLWLRQ��RQO\������

SHUFHQW�NQHZ�WKDW�*DPEOHUV�$QRQ\PRXV�H[LVWV��
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7KH�SXUSRVH�RI�WKH�WHOHSKRQH�VXUYH\�ZDV�WR�REWDLQ�EDVHOLQH�LQIRUPDWLRQ�RQ�WKH�H[WHQW�RI�SUREOHP�

JDPEOLQJ�LQ�0DU\ODQG�SULRU�WR�WKH�H[SDQVLRQ�RI�JDPEOLQJ�LQ�WKH�6WDWH�WKURXJK�WKH�LQWURGXFWLRQ�RI�VORW�

PDFKLQH�JDPEOLQJ�LQ��������7KH�UHVXOWV�ZLOO�LQIRUP�WKH�6WDWH¶V�DFWLRQV�LQ�GHYHORSLQJ�SUHYHQWLRQ�DQG�

WUHDWPHQW�VHUYLFHV�IRU�SUREOHP�JDPEOHUV�DQG�WKHLU�IDPLOLHV�LQ�0DU\ODQG�
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7KH�DGRSWLRQ RI�6HQDWH�%LOO����0DU\ODQG�(GXFDWLRQDO�7UXVW�)XQG�± 9LGHR�/RWWHU\�7HUPLQDOV

�9/7��������6SHFLDO�6HVVLRQ���DQG�WKH�SDVVDJH�RI�WKH�VXEVHTXHQW�UHIHUHQGXP�LQ�WKH�IDOO�RI������

DXWKRUL]HG�YLGHR�ORWWHU\�WHUPLQDOV�LQ�WKH�6WDWH�DQG FUHDWHG�D QHZ�DQG�H[SDQGHG�HQYLURQPHQW�IRU�JDPEOLQJ�

LQ�0DU\ODQG���$V�SDUW�RI�WKH ODZ� WKH�'HSDUWPHQW�RI�+HDOWK�DQG�0HQWDO�+\JLHQH �'+0+� ZDV�WDVNHG�ZLWK

FRQGXFWLQJ D�JDPEOLQJ�SUHYDOHQFH�VWXG\ WR SURYLGH�EDVHOLQH�LQIRUPDWLRQ RQ�WKH�H[WHQW�RI�SUREOHP�

JDPEOLQJ�LQ�0DU\ODQG���7KH�0DU\ODQG�,QVWLWXWH IRU�3ROLF\�$QDO\VLV�DQG�5HVHDUFK��0,3$5� RI�WKH�

8QLYHUVLW\�RI�0DU\ODQG��%DOWLPRUH�&RXQW\ �80%&���VXEPLWWHG�D�SURSRVDO LQ�UHVSRQVH�WR WKH�'+0+�

$OFRKRO�DQG�'UXJ�$EXVH�$GPLQLVWUDWLRQ��$'$$��6ROLFLWDWLRQ�)RU�&RPSXOVLYH�*DPEOLQJ�3UHYDOHQFH�

6WXG\�RI�0D\��������$IWHU�WKH�LQLWLDO�VROLFLWDWLRQ��FRPPXQLFDWLRQV�ZLWK�$'$$�LQ�-XQH�DQG�-XO\�RI������

UHVXOWHG�LQ�D UHYLVHG�SURSRVDO���7KLV�UHSRUW RQ�D�SRSXODWLRQ�SUHYDOHQFH�VWXG\ LQ�0DU\ODQG LV�WKH�SURGXFW�RI�

WKDW�SURSRVDO���

3RSXODWLRQ�SUHYDOHQFH�VWXGLHV�RI�JDPEOLQJ�VHUYH�VHYHUDO�LPSRUWDQW�SXUSRVHV�� 7KH\�HVWDEOLVK�

WKH�FXUUHQW�SUHYDOHQFH�RI�JDPEOLQJ��WKH�SUHYDOHQFH�RI�HDFK�IRUP�RI�JDPEOLQJ��SHUVRQDO�H[SHQGLWXUHV�

RQ�HDFK�IRUP�RI�JDPEOLQJ��DQG�WKH�SUHYDOHQFH�RI�SUREOHP�JDPEOLQJ�� 7KLV�LQIRUPDWLRQ�LV�XVHIXO�LQ�

XQGHUVWDQGLQJ�WKH�RYHUDOO�YDOXH�RI�JDPEOLQJ�WR�VRFLHW\��WKH�QHJDWLYH�VRFLDO�LPSDFWV�RI�SURYLGLQJ�

OHJDOL]HG�JDPEOLQJ��WKH�HVWLPDWHG�QXPEHU�RI�SUREOHP�JDPEOHUV�LQ�QHHG�RI�WUHDWPHQW��WKH�SURSRUWLRQ�

RI�JDPEOLQJ�UHYHQXHV�GHULYHG�IURP�SUREOHP�JDPEOHUV��DQG�WKH�W\SHV�RI�JDPEOLQJ�PRVW�VWURQJO\�

DVVRFLDWHG�ZLWK�SUREOHP�JDPEOLQJ� &KDQJHV�LQ�WKH�SUHYDOHQFH�RI�SUREOHP�JDPEOLQJ�IURP�RQH�WLPH�

SHULRG�WR�WKH�QH[W��DQG�RU�GLIIHUHQFHV�EHWZHHQ�WKH�SUHYDOHQFH�LQ�RQH�MXULVGLFWLRQ�UHODWLYH�WR�DQRWKHU��

SURYLGH�LPSRUWDQW�LQIRUPDWLRQ�DERXW�WKH�LQFLGHQFH�RI�SUREOHP�JDPEOLQJ�DQG�WKH�SRWHQWLDO�

HIIHFWLYHQHVV�RI�SROLFLHV�LPSOHPHQWHG�WR�PLWLJDWH�JDPEOLQJ¶V�KDUP��9ROEHUJ���������

2YHUYLHZ�RI�3URMHFW�DQG�0HWKRGV

7KLV�UHSRUW�LQFOXGHV�EDFNJURXQG�LQIRUPDWLRQ�RQ�JDPEOLQJ��D�UHYLHZ�RI�HSLGHPLRORJLFDO�UHVHDUFK�

RQ�JDPEOLQJ� D�SUHVHQWDWLRQ�RI WKH�UHVXOWV�RI�D�VXUYH\�RI�0DU\ODQG�UHVLGHQWV�DERXW�WKHLU�JDPEOLQJ�KDELWV��D�

GLVFXVVLRQ�RI�SRWHQWLDO�PHDVXUHV�WKDW�FDQ�EH�XVHG�WR�WUDFN�WKH�LPSDFWV�RI�JDPEOLQJ�LQ�0DU\ODQG��DQG�D�

VXPPDU\�DQG�GLUHFWLRQV�IRU�WKH�IXWXUH���7DNHQ�WRJHWKHU��WKLV�VWXG\�SURYLGHV EDVHOLQH�LQIRUPDWLRQ�WR�

H[DPLQH�WKH�LPSDFW�RI�0DU\ODQG¶V�QHZ�JDPEOLQJ�H[SDQVLRQ���

7KH�VXUYH\�RI�0DU\ODQG�UHVLGHQWV H[DPLQHV�WKH�SUHYDOHQFH�RI�SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ�

LQ�UHODWLRQ�WR�VRFLR�GHPRJUDSKLF�IDFWRUV��LQFOXGLQJ�LQFRPH��HGXFDWLRQ�OHYHO��SODFH�RI�UHVLGHQFH��DJH��VH[��
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DQG�UDFH�LQ�0DU\ODQG���7KH�VXUYH\�DOVR H[SORUHV�SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ�LQ�UHODWLRQ�WR�

JDPEOLQJ�IUHTXHQF\��SUHIHUUHG�JDPEOLQJ�YHQXHV��DPRXQWV�RI�PRQH\�JDPEOHG��GHEW�DFFXPXODWHG�� DQG�

FRPRUELG�KHDOWK�FRQGLWLRQV��DV�ZHOO�DV�HPSOR\PHQW��ILQDQFLDO�DQG�LQWHUSHUVRQDO�SUREOHPV���

7KLV�VWXG\�ZDV�FRQGXFWHG�E\�WKH�0DU\ODQG�,QVWLWXWH�RI�3ROLF\�$QDO\VLV�DQG�5HVHDUFK��0,3$5� RI�

WKH�8QLYHUVLW\�RI�0DU\ODQG��%DOWLPRUH�&RXQW\� ZLWK�'U��-XGLWK�6KLQRJOH DV�OHDG�LQYHVWLJDWRU�DORQJ�ZLWK�

'U��5DFKHO�9ROEHUJ�RI�*HPLQL�5HVHDUFK���7KH�80%&�UHVHDUFK�WHDP�LQFOXGHG�'U��'RQDOG�)��1RUULV�DQG�

6WHSKDQLH�/D\QH���'U��'R+ZDQ�3DUN��80%&��SURYLGHG�VWDWLVWLFDO�H[SHUWLVH�UHJDUGLQJ�ZHLJKWLQJ�DQG�

DQDO\VLV�� 7KH�6FKDHIHU�&HQWHU IRU�3XEOLF�3ROLF\ RI�WKH�8QLYHUVLW\�RI�%DOWLPRUH FDUULHG�RXW�GDWD�FROOHFWLRQ�

IRU�WKH�VXUYH\�XQGHU�WKH�GLUHFWLRQ�RI�'U��'RQDOG�+D\QHV�DQG�(ULF�6WRNDQ�

'HILQLQJ�.H\�7HUPV�

*DPEOLQJ�LV�D�EURDG�FRQFHSW�WKDW�LQFOXGHV�GLYHUVH�DFWLYLWLHV��XQGHUWDNHQ�LQ�D�ZLGH YDULHW\�RI�

VHWWLQJV��DSSHDOLQJ�WR�GLIIHUHQW�W\SHV RI�SHRSOH��DQG�SHUFHLYHG�LQ�YDULRXV�ZD\V�E\�SDUWLFLSDQWV�DQG�

REVHUYHUV���)DLOXUH�WR�DSSUHFLDWH�WKLV�GLYHUVLW\�FDQ�OLPLW�VFLHQWLILF�XQGHUVWDQGLQJ�DQG LQYHVWLJDWLRQ�RI�

JDPEOLQJ�DQG�JDPEOLQJ�SUREOHPV��$QRWKHU UHDVRQ�WR�QRWH�WKH�GLIIHUHQFHV EHWZHHQ�YDULRXV�IRUPV�RI�

JDPEOLQJ�DULVHV�IURP�DFFXPXODWLQJ�HYLGHQFH�WKDW�VRPH�W\SHV�RI JDPEOLQJ�DUH�PRUH�VWURQJO\�DVVRFLDWHG�

ZLWK�JDPEOLQJ�UHODWHG�SUREOHPV�WKDQ�RWKHUV� )RU�PRVW�SHRSOH��JDPEOLQJ�LV�JHQHUDOO\�D�SRVLWLYH�

H[SHULHQFH�� +RZHYHU��IRU�D PLQRULW\��JDPEOLQJ�LV�DVVRFLDWHG�ZLWK�GLIILFXOWLHV�RI�YDU\LQJ�VHYHULW\�DQG�

GXUDWLRQ�� 6RPH UHJXODU�JDPEOHUV�GHYHORS�VLJQLILFDQW��GHELOLWDWLQJ�SUREOHPV�WKDW�DOVR�W\SLFDOO\�UHVXOW�LQ�

KDUP�WR SHRSOH�FORVH�WR�WKHP�DQG�WR�WKH�ZLGHU�FRPPXQLW\��$EERWW�	�9ROEHUJ��������

3DWKRORJLFDO�JDPEOLQJ�ZDV�ILUVW�UHFRJQL]HG�DV�D�PHQWDO�GLVRUGHU�LQ�������$PHULFDQ�3V\FKLDWULF�

$VVRFLDWLRQ����������:KLOH�WKH�GLDJQRVWLF�FULWHULD�KDYH�FKDQJHG�LQ�VXEVHTXHQW�HGLWLRQV�RI�WKH�PDQXDO��WKH�

HVVHQWLDO�IHDWXUHV�RI�SDWKRORJLFDO�JDPEOLQJ�VWLOO�HQFRPSDVV�FRQWLQXRXV�RU�SHULRGLF�ORVV�RI�FRQWURO�RYHU�

JDPEOLQJ��SURJUHVVLRQ�LQ�JDPEOLQJ�LQYROYHPHQW��DQG�D�FRQWLQXDWLRQ�RI�LQYROYHPHQW�GHVSLWH�DGYHUVH�

FRQVHTXHQFHV��$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ��������5RVHQWKDO�	�/HVLHXU��������

3UREOHP�JDPEOLQJ�LV�WKH�WHUP�PRVW�ZLGHO\�XVHG�WR�UHIHU�WR�LQGLYLGXDOV�ZKR�H[SHULHQFH�GLIILFXOWLHV�

ZLWK�WKHLU�JDPEOLQJ��DOWKRXJK�WKH�WHUP�KDV�EHHQ�XVHG�LQ�D�YDULHW\ RI�ZD\V���,Q�VRPH�VLWXDWLRQV��LWV�XVH�LV�

OLPLWHG�WR�WKRVH�ZKRVH�JDPEOLQJ�UHODWHG�GLIILFXOWLHV�DUH�VXEVWDQWLDO�EXW�OHVV�VHYHUH�WKDQ�WKRVH�RI�

SDWKRORJLFDO�JDPEOHUV���,Q�RWKHU�VLWXDWLRQV��LW�LV�XVHG�WR�LQGLFDWH�DOO�RI�WKH�SDWWHUQV�RI�JDPEOLQJ�EHKDYLRU�

WKDW�FRPSURPLVH��GLVUXSW��RU�GDPDJH�SHUVRQDO��IDPLO\��RU�YRFDWLRQDO�SXUVXLWV��&R[��/HVLHXU��5RVHQWKDO��	�

9ROEHUJ��������/HVLHXU����������)URP�DOO�RI�WKHVH�SHUVSHFWLYHV��KRZHYHU��SDWKRORJLFDO�JDPEOLQJ�FDQ�EH�

UHJDUGHG�DV�RQH�HQG�RI�D�EURDG�FRQWLQXXP�RI�JDPEOLQJ�UHODWHG�SUREOHPV�

)URP�D�SXEOLF�KHDOWK�SHUVSHFWLYH��SUREOHP�JDPEOHUV��DV�ZHOO�DV�WKRVH�ZKR�VFRUH�HYHQ�ORZHU�RQ�

SUREOHP�JDPEOLQJ�VFUHHQV��VRPHWLPHV�UHIHUUHG�WR�DV�³DW�ULVN�JDPEOHUV´���DUH�RI�DV�PXFK�FRQFHUQ�DV�
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SDWKRORJLFDO�JDPEOHUV���7KLV�LV�EHFDXVH�WKH\�UHSUHVHQW�D�PXFK�ODUJHU�SURSRUWLRQ�RI�WKH�SRSXODWLRQ�WKDQ�

SDWKRORJLFDO�JDPEOHUV�DORQH���3UREOHP�JDPEOHUV�DQG�DW�ULVN�JDPEOHUV�DUH�DOVR�RI�LQWHUHVW�EHFDXVH�RI�WKH�

SRVVLELOLW\�WKDW�WKHLU�JDPEOLQJ�UHODWHG�GLIILFXOWLHV�PD\�EHFRPH�PRUH�VHYHUH�RYHU�WLPH���3UREOHP�DQG�DW�

ULVN�JDPEOHUV�DUH�RI�IXUWKHU�LQWHUHVW�EHFDXVH�RI�WKH�OLNHOLKRRG�WKDW�WKHLU�JDPEOLQJ�FDQ�EH�PRUH�HDVLO\�

LQIOXHQFHG�E\�FKDQJHV�LQ�VRFLDO�DWWLWXGHV�DQG�SXEOLF�DZDUHQHVV �&DVWHOODQL��������.RUQ��*LEELQV��	�

$]PLHU�������� 'HSHQGLQJ�RQ�WKH�VRFLHWDO�PHDVXUHV�WDNHQ��WKHVH�LQGLYLGXDOV�FDQ�SRWHQWLDOO\�PRYH�WRZDUG�

SDWKRORJLFDO�JDPEOLQJ�RU�WRZDUG�OHVV�ULVN\�JDPEOLQJ�

6XUYH\�0HDVXUHV�RI�3UREOHP�*DPEOLQJ

:LWK�WKH�UDSLG�H[SDQVLRQ�RI�OHJDO�JDPEOLQJ�LQ�WKH�8QLWHG�6WDWHV�LQ�WKH����V��VWDWH�JRYHUQPHQWV�

EHJDQ�WR�HVWDEOLVK�VHUYLFHV�IRU�LQGLYLGXDOV�ZLWK�JDPEOLQJ�SUREOHPV���&R[�HW�DO���������9ROEHUJ��

'LFNHUVRQ��/DGRXFHXU��	�$EERWW����������,Q�HVWDEOLVKLQJ�WKHVH�VHUYLFHV��JRYHUQPHQWV�VRXJKW�LQIRUPDWLRQ�

DERXW�WKH�QXPEHU�DQG�FKDUDFWHULVWLFV�RI�SHRSOH�ZKR�PLJKW�VHHN�RXW�KHOS�IRU�WKHLU�JDPEOLQJ�SUREOHPV���

5HVSRQGLQJ�WR�WKHVH�TXHVWLRQV��UHVHDUFKHUV�DGRSWHG�PHWKRGV�IURP�WKH�ILHOG�RI�SV\FKLDWULF�HSLGHPLRORJ\�WR�

LQYHVWLJDWH�WKH�SUHYDOHQFH�DQG�GLVWULEXWLRQ�RI�JDPEOLQJ�SUREOHPV�LQ�WKH�JHQHUDO�SRSXODWLRQ��

,Q�������WKH�IRXUWK�HGLWLRQ�RI�WKH�'LDJQRVWLF�DQG�6WDWLVWLFDO�0DQXDO��'60�,9��DGRSWHG�D�QHZ�VHW�

RI�FULWHULD�IRU�WKH GLDJQRVLV�RI�SDWKRORJLFDO�JDPEOLQJ��$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ����������7KH�QHZ�

FULWHULD�LQFRUSRUDWHG�HPSLULFDO�UHVHDUFK�WKDW�PRUH�ILUPO\�OLQNHG�SDWKRORJLFDO�JDPEOLQJ�FRQFHSWXDOO\�WR�

RWKHU�DGGLFWLYH�GLVRUGHUV�OLNH�DOFRKRO�DQG�GUXJ�GHSHQGHQFH��/HVLHXU�	�5RVHQWKDO����������2QH�UHVSRQVH�WR�

WKHVH�FKDQJHV�LQ�WKH�FRQFHSWXDOL]DWLRQ�RI�SDWKRORJLFDO�JDPEOLQJ�ZDV�WKH�GHYHORSPHQW�RI�D�ODUJH�QXPEHU�

RI�QHZ�VFUHHQV�IRU�WKH�GLVRUGHU��$EERWW�	�9ROEHUJ��������6WLQFKILHOG��*RYRQL��	�)ULVFK����������'HVSLWH�

WKLV�SUROLIHUDWLRQ��WKH�SV\FKRPHWULF�SURSHUWLHV�RI�PRVW�RI�WKHVH�QHZ�WRROV�UHPDLQ�XQH[DPLQHG���

,Q�������WKH�1DWLRQDO�*DPEOLQJ�,PSDFW�6WXG\�&RPPLVVLRQ�FRQWUDFWHG�ZLWK�WKH�1DWLRQDO�2SLQLRQ�

5HVHDUFK�&HQWHU��125&��DQG�SDUWQHU�RUJDQL]DWLRQV�WR�XQGHUWDNH�D�QDWLRQDO�VXUYH\�RI�SUREOHP�DQG�

SDWKRORJLFDO�JDPEOLQJ�LQ�WKH�8�6���*HUVWHLQ��9ROEHUJ��+DUZRRG��	�&KULVWLDQVHQ����������$IWHU�UHYLHZLQJ�

WKH�DYDLODEOH�VFUHHQV��WKH�UHVHDUFK�WHDP�HOHFWHG�WR�GHYHORS�D�QHZ�PHDVXUH�GHVLJQHG�VSHFLILFDOO\�IRU�

DGPLQLVWUDWLRQ�LQ�ODUJH�SRSXODWLRQ�VXUYH\V��

7KH�1DWLRQDO�2SLQLRQ�5HVHDUFK�&HQWHU�'60�,9�6FUHHQ�IRU�*DPEOLQJ�3UREOHPV��12'6��KDV����

OLIHWLPH�DQG����FXUUHQW��SDVW����PRQWK��LWHPV���6HYHUDO�LWHPV�DUH�RQO\�DGPLQLVWHUHG�LI�D�SUHOLPLQDU\�

VFUHHQLQJ�TXHVWLRQ�LV�HQGRUVHG�DQG�FXUUHQW LWHPV�DUH�RQO\�DGPLQLVWHUHG�LI�WKH�FRUUHVSRQGLQJ�OLIHWLPH�LWHP�

LV�HQGRUVHG���(DFK�FULWHULRQ�LWHP�LV�VFRUHG�]HUR�RU�RQH��WR�SURGXFH�PD[LPXP�VFRUHV�RI�WHQ�IRU�HDFK�RI�WKH�

³OLIHWLPH´�DQG�³FXUUHQW´�WLPHIUDPHV��,Q�WKH�RULJLQDO�VXUYH\��WKH�12'6�ZDV�DGPLQLVWHUHG�RQO\�WR�

UHVSRQGHQWV�ZKR�KDG�VSHQW������RU�PRUH�RQ�JDPEOLQJ�LQ�DQ\�SDVW����PRQWK�SHULRG���,Q�VXEVHTXHQW�

VXUYH\V��WKH�12'6�KDV�EHHQ�DGPLQLVWHUHG�WR�UHVSRQGHQWV�ZKR�KDYH�HYHU�JDPEOHG�ILYH�RU�PRUH�WLPHV���
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6FRUHV�RI�]HUR�RQ�WKH�12'6�DUH�LQWHUSUHWHG�DV�LQGLFDWLQJ�ORZ�ULVN�JDPEOLQJ��RQH�RU�WZR�DV�DW�ULVN�

JDPEOLQJ��WKUHH�RU�IRXU�DV�SUREOHP�JDPEOLQJ�DQG�ILYH�RU�PRUH�DV�SDWKRORJLFDO�JDPEOLQJ���

$�YDOLGDWLRQ�VWXG\�FDUULHG�RXW�SULRU�WR�WKH�QDWLRQDO�VXUYH\�IRXQG�WKDW�WKH�OLIHWLPH�12'6�

GHPRQVWUDWHG�H[FHOOHQW�LQWHUQDO�FRQVLVWHQF\�DQG�WHVW�UHWHVW�UHOLDELOLW\�DV�ZHOO�DV�JRRG�YDOLGLW\��*HUVWHLQ�HW�

DO�����������6WXGLHV�FRQGXFWHG�E\�RWKHU�LQYHVWLJDWRUV�KDYH�VLQFH�IRXQG�WKDW�WKH�12'6�GHPRQVWUDWHV�KLJK�

LQWHUQDO�FRQVLVWHQF\�DV�ZHOO�DV�JRRG�FRQFXUUHQW�DQG�GLVFULPLQDQW�YDOLGLW\��+RGJLQV��������:LFNZLUH��

%XUNH��%URZQ��3DUNHU��	�0D\����������,Q�DGGLWLRQ�WR�WKH�8�6��QDWLRQDO�VXUYH\��WKH�12'6�KDV�EHHQ�XVHG�LQ�

HLJKW�8�6��VWDWH�SUHYDOHQFH�VXUYH\V��D�1RUZHJLDQ�QDWLRQDO�VXUYH\�DQG�WZR�SURYLQFLDO�VXUYH\V�LQ�6SDLQ�

�$EERWW�	�9ROEHUJ��������%HFRxD��������*RQ]iOH]�,EixH]�	�9ROEHUJ��������/XQG�	�1RUGOXQG����������

7KH�12'6�LV�LQFUHDVLQJO\�EHLQJ�XVHG�LQ�1RUWK�$PHULFDQ�FOLQLFDO�VHWWLQJV�DV�ERWK�DQ�DVVHVVPHQW�DQG�

RXWFRPH�PHDVXUH��+RGJLQV��������������0XUUD\��/DGRXFHXU��	�-DFTXHV��������3HWU\��:HLQVWRFN��

/HGJHUZRRG��	�0RUDVFR��������:XOIHUW�HW�DO�����������:H�XVHG�WKH OLIHWLPH 12'6�WR�PHDVXUH�SUREOHP�

DQG�SDWKRORJLFDO�JDPEOLQJ�LQ�0DU\ODQG�WR�SURYLGH�FRPSDUDELOLW\�ZLWK�RWKHU�8�6��MXULVGLFWLRQV���

5HYLHZ�RI�WKH�'HYHORSPHQW�RI�WKH�/HJDO�*DPEOLQJ�,QGXVWU\�LQ�0DU\ODQG

2YHU�WKH�SDVW��� \HDUV��PDQ\�8�6��VWDWH�JRYHUQPHQWV�KDYH OHJDOL]HG�GLIIHUHQW�W\SHV�RI�JDPEOLQJ���

$SSUR[LPDWHO\��� VWDWHV�DQG�WKH�'LVWULFW�RI�&ROXPELD�KDYH�OHJDO�ORWWHULHV� DQG����VWDWHV�KDYH�OHJDOL]HG�

FRPPHUFLDO�FDVLQRV���7KH�EDVLF�SROLF\�FKDOOHQJH�SRVHG�E\�JDPEOLQJ�LV�WKDW�WKHVH�JRYHUQPHQWV�EHQHILW�

ILQDQFLDOO\�IURP�WKH�OHJDOL]DWLRQ�RI�JDPEOLQJ�ZKLOH�DW�WKH�VDPH�WLPH�IDFH VHYHUDO�QHJDWLYH�H[WHUQDOLWLHV�

UHVXOWLQJ�IURP�SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ���2Q�WKH�SRVLWLYH�VLGH�LV�WKH�VWDQGDUG��EXW�GLIILFXOW�WR�

TXDQWLI\��EHQHILW�WKDW�FRQVXPHUV�GHULYH�IURP�JDPEOLQJ²WKDW�LV��WKH�IXQ�SHRSOH�KDYH�SOD\LQJ�ELQJR�RU�

EODFNMDFN�RU�EHWWLQJ�RQ�WKH�KRUVHV�DQG�ZLQQLQJ�PRQH\���,Q�DGGLWLRQ��WKH�SRWHQWLDO�H[LVWV�IRU�MRE�FUHDWLRQ�

DQG�HFRQRPLF�VWLPXOXV�IURP�WKH�JDPEOLQJ�LQGXVWU\�WKDW�PD\�KDYH�LPSRUWDQW�UHJLRQDO�HIIHFWV���2Q�WKH�

RWKHU�KDQG��OHJDOL]HG�JDPEOLQJ�PD\�LQFUHDVH�WKH�SUHYDOHQFH�DQG�LQFLGHQFH�RI�SUREOHP�DQG�SDWKRORJLFDO�

JDPEOLQJ���3UREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ�DIIHFWV�D�VPDOO�EXW�VLJQLILFDQW�SURSRUWLRQ�RI�WKH�JHQHUDO�

SRSXODWLRQ��DQG�UHVXOWV�LQ�D�ORQJ�OLVW�RI�LQGLYLGXDO�DQG�VRFLDO�G\VIXQFWLRQV��1DWLRQDO�5HVHDUFK�&RXQFLO��

������9ROEHUJ������F���

7KH�FLWL]HQV�RI�0DU\ODQG KDYH�ORQJVWDQGLQJ�DFFHVV�WR�D�UDQJH�RI�OHJDO�JDPEOLQJ�RSSRUWXQLWLHV�

WKURXJKRXW�WKH�VWDWH���7KH�PDMRU�IRUPV�RI�FRPPHUFLDO�JDPEOLQJ�LQ�0DU\ODQG�LQFOXGH�SDUL�PXWXHO�

ZDJHULQJ�RQ�KRUVH�UDFHV��WKH�0DU\ODQG�/RWWHU\�DQG�WKH�QHZ�HOHFWURQLF�JDPLQJ�PDFKLQHV DXWKRUL]HG�LQ�

����� $V�LQ�PDQ\�RWKHU�VWDWHV��SDUL�PXWXHO�ZDJHULQJ�RQ�KRUVH�UDFHV�LV�WKH�ROGHVW�IRUP�RI�OHJDO�JDPEOLQJ�

LQ�0DU\ODQG���+RZHYHU��DWWHQGDQFH�DQG�ZDJHULQJ�RQ�KRUVH�UDFHV�KDV�EHHQ�LQ�GHFOLQH LQ�0DU\ODQG DV�LQ�

RWKHU�SDUWV�RI�WKH�FRXQWU\���7KHUH�DUH�IRXU�WKRURXJKEUHG�UDFHWUDFNV�DQG�WZR�KDUQHVV�WUDFNV�LQ�0DU\ODQG�

ZKHUH�ERWK�OLYH�UDFLQJ�DQG�VLPXOFDVW�UDFLQJ�WDNHV�SODFH���7KHUH�DUH�DOVR�IRXU�RII�WUDFN�EHWWLQJ�SDUORUV�LQ�
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0DU\ODQG���,Q�������WKH�0DU\ODQG�5DFLQJ�&RPPLVVLRQ�UHSRUWHG�D�WRWDO�RI�������GD\V�DQG�QLJKWV�RI�

OLFHQVHG�KRUVH�UDFLQJ�LQ�WKH�VWDWH�ZLWK������PLOOLRQ�ZDJHUHG��0DU\ODQG�5DFLQJ�&RPPLVVLRQ����������7KLV�

UHSUHVHQWV�D����SHUFHQW�GHFOLQH�LQ�WKH�DPRXQW�ZDJHUHG�RQ�KRUVHUDFLQJ�LQ�0DU\ODQG�VLQFH��������7KH�VWDWH�

UHFHLYHG�MXVW�RYHU����PLOOLRQ�LQ�WD[�UHYHQXHV�IURP�KRUVH�UDFLQJ�DFWLYLWLHV�LQ�0DU\ODQG�LQ������

7KH�0DU\ODQG�/RWWHU\�EHJDQ�RSHUDWLQJ�LQ�������MXVW�IRXU�\HDUV�DIWHU�1HZ�+DPSVKLUH�XVKHUHG�LQ�

WKH�QHZ�ZDYH�RI�ORWWHULHV�LQ�$PHULFD��&ORWIHOWHU��&RRN��(GHOO��	�0RRUH����������7KH�0DU\ODQG�/RWWHU\�

QRZ�RIIHUV�D�PXOWLWXGH�RI�JDPHV�LQFOXGLQJ�WKH�PXOWL�VWDWH�0HJD�0LOOLRQV�DQG�3RZHUEDOO�JDPHV�DV�ZHOO�DV�

LQVWDQW�VFUDWFK�RII�JDPHV���$W�������0DU\ODQG�QRZ�UDQNV�ILIWK�LQ�WKH�FRXQWU\�LQ�SHU�FDSLWD�VDOHV RI�ORWWHU\�

WLFNHWV���7KH 0DU\ODQG�/RWWHU\�KDG������ELOOLRQ�LQ�VDOHV�LQ�)<����� WKURXJK�QHDUO\�������ORWWHU\�UHWDLO�

RXWOHWV�WKURXJKRXW�WKH�VWDWH��ZLWK��� SHUFHQW UHWXUQHG�LQ�SUL]HV�DQG��� SHUFHQW JRLQJ�WR�VWDWH�IXQGHG�

SURJUDPV�IRU�HGXFDWLRQ��SXEOLF�KHDOWK��SXEOLF�VDIHW\��KXPDQ�UHVRXUFHV�DQG�WKH�HQYLURQPHQW���3D\PHQWV�WR�

WKH�6WDWH�RI�0DU\ODQG�LQ������ZHUH������PLOOLRQ��DQ�LQFUHDVH�RI�����PLOOLRQ�RYHU������SD\PHQWV

�0DU\ODQG�6WDWH�/RWWHU\�$JHQF\����������

7KH 9LGHR�/RWWHU\�7HUPLQDO��9/7��SURJUDP�RXWOLQHG�LQ 6HQDWH�%LOO��DQG�SDVVHG�E\�UHIHUHQGXP�

DXWKRUL]HV�XS�WR��������YLGHR�ORWWHU\�WHUPLQDOV�DW ILYH�ORFDWLRQV��$QQH�$UXQGHO�&RXQW\��������9/7V��

%DOWLPRUH�&LW\��������9/7V���:RUFHVWHU�&RXQW\��������9/7V���&HFLO�&RXQW\��������9/7V���DQG�

$OOHJDQ\�&RXQW\�����������7KH�ELOO�OHJDOL]LQJ�9LGHR�/RWWHU\�7HUPLQDOV�LQ�0DU\ODQG�SODFHG�UHJXODWRU\�DQG�

PRQLWRULQJ�UHVSRQVLELOLW\�IRU�WKH�SURJUDP�ZLWK�WKH�0DU\ODQG�/RWWHU\��0DU\ODQG�/RWWHU\����������

7KH�DFWXDO�XSWDNH�RI�WKHVH�9/7V�KDV�EHHQ�VORZHU�WKDQ�DQWLFLSDWHG���)RXU RI�WKH�ILYH�VLWHV�UHFHLYHG�

ELGV DQG�WKUHH�KDYH�EHHQ�DFFHSWHG LQ�&HFLO� $QQH�$UXQGHO� DQG�:RUFHVWHU &RXQWLHV� 7KH�ILUVW�FDVLQR�

RSHQHG�LQ�3HUU\YLOOH�LQ�&HFLO�&RXQW\�RQ�6HSWHPEHU���WK������ ZLWK�������PDFKLQHV� 7KH�&DVLQR�DW�

2FHDQ�'RZQV�RSHQHG�LQ�:RUFHVWHU�&RXQW\�RQ�-DQXDU\���������ZLWK�����9/7V��&RQVWUXFWLRQ�RI�D�������

PDFKLQH�IDFLOLW\�LQ�$QQH�$UXQGHO�&RXQW\�LV�XQGHUZD\��
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&+$37(5�7:2
5(9,(:2)�(3,'(0,2/2*,&$/�5(6($5&+�21 *$0%/,1*

,Q�WKLV�VHFWLRQ��ZH�VXPPDUL]H WKH�G\QDPLF�DQG�HYROYLQJ�ILHOG�RI�JDPEOLQJ�VWXGLHV�ZLWK�D�

SDUWLFXODU�IRFXV�RQ�HSLGHPLRORJLFDO�UHVHDUFK���(SLGHPLRORJ\�LV�WKH�VWXG\�RI�WKH�GLVWULEXWLRQ�RI�SK\VLFDO�

DQG�PHQWDO�GLVRUGHUV�ZLWKLQ�SRSXODWLRQV�DQG�WKH�IDFWRUV�GHWHUPLQLQJ�WKDW�GLVWULEXWLRQ���(SLGHPLRORJLFDO�

UHVHDUFK�KDV�SOD\HG�D�YLWDO�UROH�LQ�LGHQWLI\LQJ�IDFWRUV�WKDW�LQIOXHQFH�WKH�GHYHORSPHQW�RI�GLVHDVH�DQG�RWKHU�

KHDOWK�UHODWHG�HYHQWV���,Q�WKLV�FDSDFLW\��HSLGHPLRORJLFDO�UHVHDUFK�LV�D�FULWLFDO�WRRO�LQ�SXEOLF�KHDOWK�DQG�LV�

FHQWUDO�LQ�WKH�GHVLJQ�RI�HIIHFWLYH�SUHYHQWLRQ�SURJUDPV�DQG�LQ�WKH�SODQQLQJ�RI�WUHDWPHQW�VHUYLFHV�

8SRQ�WKH�DQQRXQFHPHQW RI�QHZ�SUREOHP�JDPEOLQJ�SUHYDOHQFH�VWXGLHV� SROLF\PDNHUV�DQG�WKH�

PHGLD�JHQHUDOO\�IRFXV�RQ�D�VLQJOH�QXPEHU²WKH�RYHUDOO�UDWH�RI�SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ�LQ WKH�

JHQHUDO�SRSXODWLRQ���&RPSDULVRQV�DUH�PDGH�ZLWK�SUHYDOHQFH�UDWHV�LQ�RWKHU�MXULVGLFWLRQV�DQG�TXHVWLRQV�DUH�

DVNHG�DERXW�WKH�QXPEHU�RI�SHRSOH�WKDW�WKLV�RYHUDOO�UDWH�UHSUHVHQWV�DQG�KRZ�PDQ\�RI�WKHP�PD\�VHHN�

WUHDWPHQW�LI�VSHFLDOL]HG�VHUYLFHV�DUH�PDGH�DYDLODEOH���:KLOH�WKHVH�DUH�LPSRUWDQW�UHDVRQV�IRU�FRQGXFWLQJ�

SUHYDOHQFH�UHVHDUFK��WKHUH�LV�PXFK�PRUH�WR�EH�OHDUQHG�E\�ORRNLQJ�EH\RQG�WKH�RYHUDOO�SUHYDOHQFH�UDWH��VXFK�

DV IDFWRUV�DVVRFLDWHG�ZLWK�SUREOHP�JDPEOLQJ���

*DPEOLQJ�$YDLODELOLW\�DQG�3UHYDOHQFH�5DWHV��,V�7KHUH�D�/LQN"

6RPH�IRUPV�RI�JDPEOLQJ�KDYH�D�SDUWLFXODUO\�VWURQJ�DVVRFLDWLRQ�ZLWK�SUREOHP�JDPEOLQJ��PRVW�

QRWDEO\�WKRVH�WKDW�DUH�FRQWLQXRXV�LQ�QDWXUH�DQG�LQYROYH�DQ�HOHPHQW�RI�VNLOO�RU�SHUFHLYHG�VNLOO��H�J���

HOHFWURQLF�JDPLQJ�PDFKLQHV�DQG�FDVLQR�WDEOH�JDPHV����*HQHUDO�SRSXODWLRQ�SUHYDOHQFH�VXUYH\V�LQ�D�QXPEHU�

RI�FRXQWULHV�KDYH�IRXQG�WKDW�SHRSOH�ZLWK�SUHIHUHQFHV�IRU� IUHTXHQW�LQYROYHPHQW�LQ��DQG�VXEVWDQWLDO�

H[SHQGLWXUHV�RQ� WKHVH�IRUPV�RI�JDPEOLQJ�KDYH�D�KLJK�SUREDELOLW\�RI�EHLQJ�SUREOHP�JDPEOHUV���)RU�

H[DPSOH��ZKLOH�LW�LV�JHQHUDOO\�HVWLPDWHG�WKDW�EHWZHHQ�WZR SHUFHQW DQG�ILYH SHUFHQW RI�WKH�DGXOW�SRSXODWLRQ�

DUH�SUREOHP�RU�SDWKRORJLFDO�JDPEOHUV�LQ�MXULVGLFWLRQV�ZLWK�PDWXUH�JDPEOLQJ�PDUNHWV��SUHYDOHQFH�UDWHV�

DPRQJ�UHJXODU�PDFKLQH�SOD\HUV�DQG�WUDFN�EHWWRUV�FDQ�EH�DV�KLJK�DV��� SHUFHQW �$EERWW�	�9ROEHUJ��������

*HUVWHLQ�HW�DO���������3URGXFWLYLW\�&RPPLVVLRQ��������6FKUDQV��6FKHOOLQFN��	�:DOVK����������7KLV�

LQFUHDVHG�SUHYDOHQFH�DPRQJ�UHJXODU�PDFKLQH�SOD\HUV�DQG�WUDFN�EHWWRUV�KDV�EHHQ�GRFXPHQWHG�DFURVV�ZKROH�

SRSXODWLRQV�DV�ZHOO�DV�ZLWKLQ�VXESRSXODWLRQV�WKDW�SUHYLRXVO\�KDG�ORZ�OHYHOV�RI�JDPEOLQJ�SDUWLFLSDWLRQ

�$EERWW��9ROEHUJ��%HOOULQJHU��	�5HLWK����������

2QH�KRWO\�GHEDWHG�LVVXH�LQ�WKH�JDPEOLQJ�VWXGLHV�ILHOG��DV�ZHOO�DV�LQ�OHJLVODWLYH�FLUFOHV�DQG�WKH�

JDPEOLQJ�LQGXVWU\��LV�WKH�TXHVWLRQ�RI�ZKHWKHU��DQG�KRZ�FORVHO\��LQFUHDVHV�LQ�RSSRUWXQLWLHV�WR�JDPEOH�DUH�

OLQNHG�WR�LQFUHDVHV�LQ�WKH�SUHYDOHQFH�RI�SUREOHP�JDPEOLQJ���+XQGUHGV�RI�DUWLFOHV�LQ�WKH�JDPEOLQJ�OLWHUDWXUH�

DVVHUW�WKH�H[LVWHQFH�RI�D�OLQN�EHWZHHQ�JDPEOLQJ�DYDLODELOLW\�DQG�SUREOHPV���0DMRU�UHYLHZV��H�J���$EERWW�	�

9ROEHUJ��������6KDIIHU��+DOO��	�9DQGHU�%LOW������� KDYH��ZLWK�YDU\LQJ�GHJUHHV�RI�TXDOLILFDWLRQ��FRQFOXGHG�
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WKDW�UHVHDUFK�ILQGLQJV�DUH�JHQHUDOO\�FRQVLVWHQW�ZLWK�WKH�YLHZ�WKDW�LQFUHDVHG�DYDLODELOLW\�OHDGV�WR�PRUH�

JDPEOLQJ�DQG�SUREOHP�JDPEOLQJ���1DWLRQDO�RIILFLDO�UHYLHZ�ERGLHV�LQ�$XVWUDOLD��*UHDW�%ULWDLQ�DQG�WKH�

8QLWHG�6WDWHV�KDYH�UHDFKHG�WKH�VDPH�FRQFOXVLRQ��*DPEOLQJ�5HYLHZ�%RG\��������1DWLRQDO�5HVHDUFK�

&RXQFLO��������3URGXFWLYLW\�&RPPLVVLRQ��������

5HVXOWV�IURP�D�UDQJH�RI�HSLGHPLRORJLFDO�VWXGLHV�VXSSRUW�WKH�H[LVWHQFH�RI�D�OLQN�EHWZHHQ�WKH�

DYDLODELOLW\�RI�OHJDO�RSSRUWXQLWLHV�WR�JDPEOH�DQG�KLJKHU�UDWHV�RI�SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ���,Q�

1RUWK�$PHULFD��D�V\VWHPDWLF�UHYLHZ�RI�SUREOHP�JDPEOLQJ�SUHYDOHQFH�VXUYH\V�FDUULHG�RXW�EHWZHHQ������

DQG������FRQFOXGHG�WKDW�WKH�SUHYDOHQFH�RI�SDWKRORJLFDO�JDPEOLQJ�KDG�LQFUHDVHG�VLJQLILFDQWO\�RYHU�WLPH�

DPRQJ�DGXOWV�LQ�WKH�JHQHUDO�SRSXODWLRQ��6KDIIHU��+DOO��	�9DQGHU�%LOW����������3DVW�\HDU�SUHYDOHQFH�UDWHV�

RI�SDWKRORJLFDO�JDPEOLQJ�DPRQJ�VXUYH\V�FRQGXFWHG�SULRU�WR������DYHUDJHG���� SHUFHQW��UDWHV�IRU�SRVW�

�����VXUYH\V�DYHUDJHG���� SHUFHQW���1R�FKDQJHV�ZHUH�HYLGHQW�IRU�\RXWK��FROOHJH�VWXGHQWV��DQG�LQVWLWXWLRQDO�

SRSXODWLRQV²JURXSV�LQ�WKH�SRSXODWLRQ�ZLWK�DOUHDG\�KLJK�UDWHV�RI�SUREOHP�JDPEOLQJ�

7ZR�8�6��QDWLRQDO�VXUYH\V�DOVR�IRXQG�D�UHODWLRQVKLS�EHWZHHQ�WKH�DYDLODELOLW\�RI�FDVLQR�JDPEOLQJ�

DQG�SUREOHP�JDPEOLQJ�SUHYDOHQFH���,Q�������DQDO\VLV�RI�WKH�QDWLRQDO�*DPEOLQJ�,PSDFW�DQG�%HKDYLRU�

6WXG\��*,%6��GDWD�IRXQG�WKDW�ORFDWLRQ�RI�D�FDVLQR�ZLWKLQ����PLOHV��YHUVXV����WR�����PLOHV��ZDV�DVVRFLDWHG�

ZLWK�DSSUR[LPDWHO\�GRXEOH�WKH�UDWH�RI SDWKRORJLFDO�JDPEOLQJ��*HUVWHLQ�HW�DO�����������,Q�D�VHSDUDWH�

QDWLRQDO�OHYHO�VWXG\��:HOWH�HW�DO�������� XVHG�FHQVXV�WUDFW�GDWD�DQG�JHRJUDSKLF�LQIRUPDWLRQ�WR�GHWHUPLQH�

WKDW�WKH�ORFDWLRQ�RI�D�FDVLQR�ZLWKLQ����PLOHV�RI�DQ�LQGLYLGXDO¶V�KRPH�LV�LQGHSHQGHQWO\�DVVRFLDWHG�ZLWK�D���

SHUFHQW LQFUHDVH�LQ�WKH�RGGV�RI�EHLQJ�D�SUREOHP�RU�SDWKRORJLFDO�JDPEOHU��

0RUH�UHFHQWO\��D�VWDWHZLGH�VXUYH\�LQ�1HYDGD�IRXQG�WKDW�WKH�SUHYDOHQFH�RI�SDWKRORJLFDO�JDPEOLQJ�

LQ�WKDW�VWDWH�ZDV�VXEVWDQWLDOO\�KLJKHU�WKDQ�LQ�WKH�8QLWHG�6WDWHV�DV�D�ZKROH��9ROEHUJ����������6KDIIHU��

/D%ULH�DQG�/D3ODQWH������� H[DPLQHG�FRXQW\�OHYHO�SUHYDOHQFH�HVWLPDWHV�IURP�WKH�VXUYH\�LQ�1HYDGD�LQ�

UHODWLRQ�WR�FDVLQR�DYDLODELOLW\�DQG�IRXQG�WKDW�WKH�IRXU�FRXQWLHV�ZLWK�WKH�JUHDWHVW�DFFHVV�WR�FDVLQRV�KDG�WKH�

KLJKHVW�SUREOHP�JDPEOLQJ�UDWHV� DQG�WKH�IRXU�ZLWK�WKH�OHDVW�DYDLODELOLW\�KDG�WKH�ORZHVW�UDWHV���:KLOH�WKLV�

GHPRQVWUDWHV�DQ�DVVRFLDWLRQ��WKH�VWXG\�GLG�QRW�FRQWURO�IRU�UHYHUVH�FDXVDWLRQ�DQG�WKXV�GRHV�QRW�GHPRQVWUDWH�

FDXVDWLRQ���&DVLQRV�RU�DQ\�EXVLQHVV�ZLOO�ORFDWH�ZKHUH�GHPDQG�IRU�WKHLU�SURGXFW�LV�KLJK�

)LQDOO\��D�UHODWLRQVKLS�EHWZHHQ�FDVLQR�SUR[LPLW\�DQG�JDPEOLQJ�SUREOHPV�ZDV�IRXQG�LQ�WKH�PRVW�

UHFHQW�1HZ�=HDODQG�QDWLRQDO�VXUYH\��$EERWW�	�9ROEHUJ����������,Q�WKDW�VWXG\��DOWKRXJK�WKH�RYHUDOO�

SUHYDOHQFH�RI�SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ�GHFOLQHG�IURP�������UHVLGHQFH�LQ�WKH�FLWLHV�RI�$XFNODQG�

DQG�&KULVWFKXUFK��ZKHUH�ODUJH�XUEDQ�FDVLQRV�RSHQHG�LQ�WKH�LQWHUYDO�EHWZHHQ�WKH�WZR�VWXGLHV��HPHUJHG�DV�D�

VWURQJ�SUHGLFWRU�RI�JDPEOLQJ�SUREOHPV�HYHQ�ZKHQ�FRQWUROOLQJ�IRU�RWKHU�IDFWRUV�DVVRFLDWHG�ZLWK�VXFK�

SUREOHPV���

:KLOH�PDQ\�VWXGLHV�KDYH�FRUURERUDWHG�WKLV�³DYDLODELOLW\´ RU�³H[SRVXUH´ WKHRU\�RI�SUREOHP�

JDPEOLQJ��RWKHUV�KDYH�IDLOHG�WR�GHPRQVWUDWH�WKH�SUHGLFWHG�UHODWLRQVKLS�DQG�WKH�YDOLGLW\�RI�WKH�WKHRU\�LV�
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EHFRPLQJ�D�IRFXV�RI�LQWHUQDWLRQDO�GHEDWH��DV�LOOXVWUDWHG�E\�D�FRPPHQWDU\�VHULHV�LQ�WKH�6HSWHPEHU������

HGLWLRQ�RI�WKH�MRXUQDO�$GGLFWLRQ����$SSOLFDWLRQ�RI�WKH�DOWHUQDWLYH�³DGDSWDWLRQ´ WKHRU\�WR�JDPEOLQJ�LV�

UHODWLYHO\�QHZ�� 7KLV�DOWHUQDWLYH�WKHRU\�SURSRVHV�WKDW�³DIWHU�WKH�QRYHOW\�RI�LQLWLDO�H[SRVXUH��SHRSOH�

JUDGXDOO\�DGDSW�WR�WKH�ULVNV�DQG�KD]DUGV�DVVRFLDWHG�ZLWK�SRWHQWLDO�REMHFWV�RI�DGGLFWLRQ´��6KDIIHU��������

:KLOH�UHOHYDQW�UHVHDUFK�LV�LQ�LWV�LQIDQF\��ILQGLQJV�IURP�D�QXPEHU�RI�VWXGLHV�DUH�FRQVLVWHQW�ZLWK�WKH�YLHZ�

WKDW�DGDSWDWLRQ�WR�LQFUHDVHV�LQ�WKH�DYDLODELOLW\�RI�JDPEOLQJ�WDNHV�SODFH�DW�LQGLYLGXDO�DQG�VRFLHWDO�OHYHOV���

6WDWHG�WHQWDWLYHO\��LW�DSSHDUV�WKDW�WKH�LQWURGXFWLRQ�DQG�H[SDQVLRQ�RI�QHZ�IRUPV�RI�JDPEOLQJ��PRVW�

HVSHFLDOO\�HOHFWURQLF�JDPLQJ�PDFKLQHV��LQLWLDOO\�UHVXOWV�LQ�VXEVWDQWLDOO\�LQFUHDVHG�OHYHOV�RI�SUREOHP�

JDPEOLQJ�ZLWK�SDUWLFXODU�SRSXODWLRQ�VHFWRUV��LQFOXGLQJ�PDOHV�DQG�\RXWK��PRVW�DIIHFWHG���2YHU�WLPH�DQG�LQ�

VRPH�MXULVGLFWLRQV��SUREOHPV�H[WHQG�WR�JURXSV�WKDW�SUHYLRXVO\�KDG�ORZ�OHYHOV�RI�SDUWLFLSDWLRQ�DQG�

JDPEOLQJ�SUREOHPV��VXFK�DV�ZRPHQ�DQG�ROGHU�DGXOWV���2YHU�WLPH�LQ�VRPH�MXULVGLFWLRQV�WKDW�KDYH�

H[SHULHQFHG�SURORQJHG�LQFUHDVHG�DYDLODELOLW\��SUHYDOHQFH�UDWHV�KDYH�UHPDLQHG�FRQVWDQW�RU�GHFOLQHG���7KH�

UHDVRQV�IRU�VXFK�UHGXFWLRQV�KDYH�\HW�WR�EH�FOHDUO\�GHOLQHDWHG�DQG�WKH�H[WHQW�WR�ZKLFK�WKHVH�FKDQJHV�DUH�

UHODWHG�WR�LQKHUHQW�SURSHUWLHV�RI�GLIIHUHQW�IRUPV�RI�JDPEOLQJ�UDWKHU�WKDQ�IDFWRUV�DVVRFLDWHG�ZLWK�WKH�

LQGLYLGXDOV�DQG�JURXSV�ZKR�GHYHORS�SUREOHPV�UHPDLQV�WR�EH�GHWHUPLQHG��$EERWW��������$EERWW��9ROEHUJ��

%HOOULQJHU�HW�DO���������

7KH�&KDQJLQJ�)DFH�RI�3UREOHP�*DPEOLQJ

(DUO\�DGXOW�JHQHUDO�SRSXODWLRQ�VXUYH\V�FRQGXFWHG�LQ�WKH�8QLWHG�6WDWHV��&DQDGD��$XVWUDOLD��6SDLQ�

DQG�1HZ�=HDODQG�IRXQG�WKDW�PDOH��DJH�XQGHU����\HDUV��ORZ�LQFRPH�DQG�VLQJOH�PDULWDO�VWDWXV�ZHUH��DOPRVW�

XQLYHUVDOO\��ULVN�IDFWRUV�IRU�SUREOHP�JDPEOLQJ���/RZ�RFFXSDWLRQDO�VWDWXV��OHVV�IRUPDO�HGXFDWLRQ��DQG�QRQ�

&DXFDVLDQ�HWKQLFLW\�ZHUH�DGGLWLRQDO�ULVN�IDFWRUV�LQ�D�QXPEHU�RI�VWXGLHV��DV�ZDV�UHVLGHQFH�LQ�ODUJH�FLWLHV���,Q�

PRVW�VWXGLHV�ZKHUH�WKH\�ZHUH�DVNHG��SUREOHP�JDPEOHUV�UHSRUWHG�VWDUWLQJ�JDPEOLQJ�DW�D�\RXQJHU�DJH�WKDQ�

QRQ�SUREOHP�JDPEOHUV���<RXWK�VXUYH\V�LQ�1RUWK�$PHULFD�IRXQG�SHRSOH�LQ�WKHLU�PLG�WR�ODWH�WHHQDJH�\HDUV�

KDG�KLJKHU�SUHYDOHQFH�UDWHV�WKDQ�DGXOWV�

%RWK�RI�WKH�UHFHQW�8�6��QDWLRQDO�VXUYH\V�IRXQG�KLJKHU�UDWHV�RI�SUREOHP�JDPEOLQJ�DPRQJ�PHQ��

QRQ�&DXFDVLDQV��DQG�SHRSOH�RQ�ORZ�LQFRPHV���*HUVWHLQ�HW�DO�������� IRXQG�\RXQJ�SHRSOH�FRQWLQXHG�WR�

KDYH�D�KLJKHU�UDWH RI�SUREOHP�JDPEOLQJ���:HOWH�HW�DO����������KRZHYHU��GLG�QRW�ILQG�VLJQLILFDQW�DJH�

GLIIHUHQFHV�DQG��DOWKRXJK�PDOHV�KDG�D�KLJKHU�UDWH�RI�SUREOHP�JDPEOLQJ��WKH\�GLG�QRW�GLIIHU�ZLWK�UHVSHFW�WR�

PRUH�VHYHUH�SDWKRORJLFDO�JDPEOLQJ���6RPH�VWDWHZLGH�VWXGLHV��H�J���2UHJRQ�DQG�0RQWDQD��KDYH�DOVR�IRXQG�

WKDW PDOH�DQG�IHPDOH�UDWHV�QR�ORQJHU�GLIIHU�VLJQLILFDQWO\��9ROEHUJ������E�� %RWK�VWDWHV�KDYH�ZLGHVSUHDG�

DFFHVV�WR�HOHFWURQLF�JDPLQJ�PDFKLQHV��ZKLFK�DSSHDU�WR�EH�SDUWLFXODUO\�DWWUDFWLYH�WR�ZRPHQ���6LPLODU�

ILQGLQJV�FRPH�IURP�$XVWUDOLD�DQG�1HZ�=HDODQG���
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,Q�VRPH�MXULVGLFWLRQV�WKHUH�KDV�EHHQ�D�PDUNHG�LQFUHDVH�LQ�WKH�SURSRUWLRQ�RI�ZRPHQ�SUREOHP�

JDPEOHUV�ZKLOH�LQ�RWKHUV��H�J���:DVKLQJWRQ�6WDWH�DQG�1RUWK�'DNRWD��WKH�PDOH�SURSRUWLRQ�KDV�H[SDQGHG���

:DVKLQJWRQ�6WDWH�H[SHULHQFHG�D�VXEVWDQWLDO LQFUHDVH�LQ�WKH�DYDLODELOLW\�RI�FRPPHUFLDO�FDUG�URRP

JDPEOLQJ��ZKLFK�LV�IDYRUHG�E\�PHQ���,Q�WKHVH�WZR�VWDWHV��DV�ZHOO�DV�LQ�0RQWDQD��SURSRUWLRQV�RI�QRQ�

&DXFDVLDQ�SUREOHP�JDPEOHUV�KDYH�DOVR�LQFUHDVHG�VLJQLILFDQWO\���7KHVH�DUH�MXULVGLFWLRQV�WKDW�KDYH�KDG�

VXEVWDQWLDO�JURZWK�LQ�WKH�QXPEHU�RI�WULEDO�FDVLQRV�DQG�³FDVLQR�VW\OH´ FKDULWDEOH�JDPEOLQJ�RSHUDWLRQV���

)URP�WKHVH�VWXGLHV��LW�DSSHDUV�WKDW�FKDQJH�LQ�WKH�DYDLODELOLW\�RI�SDUWLFXODU�W\SHV RI�JDPEOLQJ�LV�

LQVWUXPHQWDO�LQ�DOWHULQJ�WKH�VRFLRGHPRJUDSKLF�FKDUDFWHULVWLFV�RI�SUREOHP�JDPEOHUV��9ROEHUJ��������

:KLOH�UHVHDUFK�JHQHUDOO\�VXSSRUWV�WKH�QRWLRQ�WKDW�SUREOHP�JDPEOLQJ�SUHYDOHQFH�LV�DVVRFLDWHG�ZLWK�

JUHDWHU�H[SRVXUH�WR�KLJK�ULVN�JDPEOLQJ�DFWLYLWLHV��WKHUH�DUH�VRPH�JURXSV�LQ�WKH�SRSXODWLRQ�ZLWK�LQWHUHVWLQJ�

³ELPRGDO´ JDPEOLQJ�SDWWHUQV�� &RPSDUHG�ZLWK RWKHU�JURXSV��WKH\�FRQWDLQ�ODUJH�SURSRUWLRQV�RI�SHRSOH�ZKR�

GR�QRW�JDPEOH�RU�JDPEOH�LQIUHTXHQWO\��DV�ZHOO�DV�PRGHUDWH�WR�ODUJH�SURSRUWLRQV�RI�IUHTXHQW��KLJK�VSHQGLQJ�

JDPEOHUV���,Q�RWKHU�ZRUGV��RYHUDOO�SHRSOH�LQ�WKHVH�JURXSV DUH�OHVV�OLNHO\�WR�JDPEOH��EXW�WKRVH�ZKR�GR�

JDPEOH�PRUH�KHDYLO\���*URXSV�LQ�WKLV�FDWHJRU\�LQFOXGH�VRPH�HWKQLF�PLQRULWLHV�DQG�UHFHQW�LPPLJUDQW�

JURXSV��H�J���$IULFDQ�$PHULFDQV�LQ�WKH�8�6���3DFLILF�,VODQGHUV�LQ�1HZ�=HDODQG�DQG�(DVWHUQ�(XURSHDQ�

LPPLJUDQWV�LQ�6ZHGHQ����7KHVH�DSSHDU�WR�EH�VHFWRUV�RI�WKH�SRSXODWLRQ�LQ�WKH�HDUO\�VWDJHV�RI�LQWURGXFWLRQ�WR�

KLJK�ULVN�IRUPV�RI�JDPEOLQJ���6RPH�RI�WKHVH�JURXSV�KDYH�H[FHHGLQJO\�KLJK�OHYHOV�RI�SUREOHP�JDPEOLQJ�

�$EERWW��������$EERWW��9ROEHUJ��	�5|QQEHUJ���������

$OWKRXJK�WKHUH�DUH�VLJQLILFDQW�JDSV�LQ�NQRZOHGJH�DERXW�SUREOHP�JDPEOLQJ��ZKDW�LV�NQRZQ�KDV�

VRPH�UHOHYDQFH�WR�JDPEOLQJ�SROLF\�DQG�WKH�GHYHORSPHQW�RI�LQWHUYHQWLRQV�WR�SUHYHQW�SUREOHPV�DQG�DVVLVW�

JDPEOHUV�ZLWK�SUREOHPV���)RU�H[DPSOH��OHJLVODWLRQ�DQG�SROLFLHV�WKDW�VLJQLILFDQWO\�HQKDQFH�DFFHVV�WR�

HOHFWURQLF�JDPLQJ�PDFKLQHV��FDVLQR�WDEOH�JDPHV�DQG�RWKHU�FRQWLQXRXV�JDPEOLQJ�IRUPV�FDQ�EH�H[SHFWHG�WR�

JHQHUDWH�LQFUHDVHV�LQ�SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ���5LVN�SURILOHV�DUH�DOVR�OLNHO\�WR�FKDQJH��ZLWK�

GLVSURSRUWLRQDWH�LQFUHDVHV�DPRQJ�ZRPHQ�DQG�VRPH�RWKHU�SRSXODWLRQ�VHFWRUV�LQFOXGLQJ�HWKQLF�DQG�QHZ�

LPPLJUDQW�PLQRULWLHV���3UREOHP�JDPEOLQJ�PD\�DOVR�PRYH�³XS�PDUNHW�´ EHFRPLQJ�VRPHZKDW�PRUH�HYHQO\�

GLVWULEXWHG�WKURXJKRXW�VRFLRHFRQRPLF�VWUDWD�DQG�DJH�JURXSV�

:KLOH�SUREOHP�JDPEOLQJ�SUHYDOHQFH�LV�OLNHO\�WR�ULVH�LQ�WKH�ZDNH�RI�JDPEOLQJ�H[SDQVLRQ��UHVHDUFK�

VXJJHVWV�LW�ZLOO�HYHQWXDOO\�OHYHO�RXW��HYHQ�ZKHQ�DFFHVVLELOLW\�FRQWLQXHV�WR�LQFUHDVH���+RZHYHU��UDWHV�PD\�

ULVH�WKUHH� RU�IRXU�IROG�EHIRUH�WKLV�RFFXUV�DQG�HYHQ�WKHQ��DFWLYH�PHDVXUHV�PD\�EH�UHTXLUHG�WR�DFKLHYH�

VWDELOL]DWLRQ���5DLVLQJ�SXEOLF�DZDUHQHVV�RI�WKH�ULVNV�RI�H[FHVVLYH�JDPEOLQJ��H[SDQGLQJ�VHUYLFHV�IRU�

SUREOHP�JDPEOHUV��DQG�VWUHQJWKHQLQJ�UHJXODWRU\��LQGXVWU\�DQG�SXEOLF�KHDOWK�KDUP�UHGXFWLRQ�PHDVXUHV�FDQ�

FRXQWHUDFW�VRPH�DGYHUVH�HIIHFWV�IURP�LQFUHDVHG�DYDLODELOLW\���:KDW�LV�QRW�NQRZQ�LV�KRZ�TXLFNO\�VXFK�

HIIRUWV�FDQ�KDYH�D�VLJQLILFDQW�LPSDFW�DQG�ZKHWKHU�RU�QRW�WKH\�FDQ�SUHYHQW�LQFUHDVHV�LQ�WKH�SUHYDOHQFH�RI�

SUREOHP�JDPEOLQJ�HQWLUHO\�
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3UHYDOHQFH�5HVHDUFK�LQ�0DU\ODQG

7KH�RQO\�VWXG\�RI�WKH�SUHYDOHQFH�RI�SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ�LQ�0DU\ODQG�ZDV�FDUULHG�

RXW�DV�SDUW�RI�D�ODUJHU�VWXG\�IXQGHG�E\�WKH�1DWLRQDO�,QVWLWXWH�RI�0HQWDO�+HDOWK�LQ�������9ROEHUJ��������

9ROEHUJ�	�6WHDGPDQ����������7KLV�VXUYH\ DVVHVVHG UHVSRQGHQWV¶�H[SHULHQFH�ZLWK�GLIIHUHQW�W\SHV�RI�

JDPEOLQJ�� JDPEOLQJ�UHODWHG�SUREOHPV��DQG�GHPRJUDSKLF�FKDUDFWHULVWLFV���3UREOHP�DQG�SDWKRORJLFDO�

JDPEOLQJ�ZDV�DVVHVVHG�XVLQJ�WKH�6RXWK�2DNV�*DPEOLQJ�6FUHHQ��62*6���D����LWHP�VFDOH�GHULYHG�IURP�WKH�

'60�,,,�FULWHULD�IRU�SDWKRORJLFDO�JDPEOLQJ��/HVLHXU�	�%OXPH����������7KH�VXUYH\�LQFOXGHG�����

FRPSOHWHG�LQWHUYLHZV�ZLWK�UDQGRPO\�VHOHFWHG�DGXOWV�DQG�WKH�VDPSOLQJ�GHVLJQ�ZDV�VWUDWLILHG�WR�HQVXUH�WKDW�

LQIHUHQFHV�FRXOG�EH�GUDZQ�EHWZHHQ�WKH�VDPSOH�DQG�WKH�SRSXODWLRQ�LQ�0DU\ODQG�DJHG����DQG�RYHU���

5HVXOWV�RI�WKH�VXUYH\�VKRZHG�WKDW����SHUFHQW�RI�0DU\ODQG�UHVSRQGHQWV�KDG�HYHU�JDPEOHG�DQG�WKDW�

WKH�DYHUDJH�QXPEHU�RI�OLIHWLPH�JDPEOLQJ�DFWLYLWLHV�ZDV�������3HU�FDSLWD�VSHQGLQJ�RQ�WKH�ORWWHU\�LQ������

DPRQJ�0DU\ODQG�UHVSRQGHQWV�ZDV��������/LIHWLPH�JDPEOLQJ�SDUWLFLSDWLRQ�DQG�PHDQ�QXPEHU�RI�OLIHWLPH�

JDPEOLQJ�DFWLYLWLHV�LQ�0DU\ODQG�ZHUH�VLPLODU�WR�1HZ�<RUN��0DVVDFKXVHWWV��DQG�1HZ�-HUVH\��WKH�RWKHU�

(DVW�&RDVW�VWDWHV�VXUYH\HG�LQ�WKH�VDPH�VWXG\��DQG�GLVWLQFW�IURP�,RZD�DQG�&DOLIRUQLD���7KLV�LV�OLNHO\�GXH�WR�

WKH�PRUH�KHWHURJHQHRXV�DQG�XUEDQ�QDWXUH�RI�WKH�SRSXODWLRQ�LQ�WKHVH�VWDWHV�FRPSDUHG�ZLWK�WKH�:HVW�DQG�

0LGZHVW��DV�ZHOO�DV�GLIIHUHQWLDO�DFFHVV�WR�ORWWHULHV��UDFHWUDFNV�DQG�FDVLQRV�

7KH�VXUYH\�DOVR�VKRZHG�WKDW�����SHUFHQW�RI�WKH�UHVSRQGHQWV��UHSUHVHQWLQJ�DSSUR[LPDWHO\��������

0DU\ODQG�DGXOWV��FRXOG�EH�FODVVLILHG�DV�³SUREDEOH�SDWKRORJLFDO�JDPEOHUV�´��$Q�DGGLWLRQDO���� SHUFHQW RI�

WKH�UHVSRQGHQWV��UHSUHVHQWLQJ�DSSUR[LPDWHO\��������LQGLYLGXDOV��ZHUH�FODVVLILHG�DV�VXEFOLQLFDO�³SUREOHP�

JDPEOHUV�´��7KH�SUHYDOHQFH�RI�SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ�LQ�0DU\ODQG�LQ������ZDV�VLPLODU�WR�

UDWHV�RQ�WKH�(DVW�&RDVW�DQG�LQ�&DOLIRUQLD�DQG�VLJQLILFDQWO\�KLJKHU�WKDQ�UDWHV�LQ�,RZD���3UREOHP�DQG�

SDWKRORJLFDO�JDPEOHUV�LQ�0DU\ODQG�LQ������ZHUH�VLJQLILFDQWO\�PRUH�OLNHO\�WKDQ�WKH�JHQHUDO�SRSXODWLRQ�WR�

EH�PDOH�DQG�QRQ�:KLWH� DQG�VLJQLILFDQWO\�OHVV�OLNHO\�WR�KDYH�JUDGXDWHG�IURP�KLJK�VFKRRO���

ϭ 7KHVH�DFWLYLWLHV�LQFOXGHG�ORWWHULHV��FDVLQR�WDEOH�JDPHV��JDPLQJ�PDFKLQHV��ELQJR��FDUG�JDPHV��GLFH�JDPHV��SDUL�PXWXHO�
ZDJHULQJ��VWRFN�PDUNHW��JDPHV�RI�VNLOO��DQG�VSRUWV�
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&+$37(5�7+5((
0(7+2'6

,Q�WKLV�FKDSWHU�ZH�GLVFXVV�WKH�PHWKRGV�XVHG�WR�FROOHFW�DQG�DQDO\]H�WKH�GDWD�IRU�WKLV�UHSRUW�

LQFOXGLQJ�HWKLFDO�UHYLHZ��TXHVWLRQQDLUH�GHYHORSPHQW��VXUYH\�SURFHGXUH��SUH�WHVWLQJ��GDWD�FROOHFWLRQ��

VDPSOH�GLVSRVLWLRQ��UHVSRQVH�UDWH��ZHLJKWLQJ�WKH�GDWD�DQG�DQDO\VLV�

(WKLFDO�5HYLHZ

7KH�UHVHDUFK�SURWRFRO�IRU�WKH������0DU\ODQG�3UREOHP�*DPEOLQJ�3UHYDOHQFH�6XUYH\�ZDV�

UHYLHZHG�E\�80%&¶V�LQWHUQDO�,QVWLWXWLRQDO�5HYLHZ�%RDUG�� 7KLV�UHYLHZ�HQVXUHG�WKDW�WKH�VHOHFWLRQ�RI�

VXEMHFWV�ZDV�HTXLWDEOH��VXEMHFWV¶�SULYDF\�ZDV�SURWHFWHG��LQIRUPHG�FRQVHQW�ZDV�REWDLQHG��DQG�WKDW�

DSSURSULDWH�VDIHJXDUGV�ZHUH�LQ�SODFH�WR�SURWHFW�WKH�GDWD�

4XHVWLRQQDLUH�'HYHORSPHQW

7KH�TXHVWLRQQDLUH�ZDV�EDVHG�RQ�SUHYLRXV�LQVWUXPHQWV�GHYHORSHG�E\�'U��9ROEHUJ�EXW�HGLWHG�E\�'UV��

1RUULV�DQG�6KLQRJOH� DORQJ�ZLWK LQSXW�IURP�$'$$���7KH�VXUYH\�LQFOXGHG�EDVLF�GHPRJUDSKLFV�DQG�

LQIRUPDWLRQ�RQ�JDPEOLQJ�LQYROYHPHQW��JDPEOLQJ�SDUWLFLSDWLRQ�DQG�VSHQGLQJ��SDWKRORJLFDO�DQG�SUREOHP�

JDPEOLQJ��DQG�EDVLF�VXEVWDQFH�DEXVH�LVVXHV�

*DPEOLQJ�,QYROYHPHQW���7R�SURYLGH�LQIRUPDWLRQ�DERXW�JDPEOLQJ�IUHTXHQF\��DOO�UHVSRQGHQWV�ZHUH

VFUHHQHG�WR�REWDLQ�LQIRUPDWLRQ�DERXW�WKHLU�OLIHWLPH��SDVW�\HDU�DQG�IUHTXHQF\�RI JDPEOLQJ�LQYROYHPHQW���

7KH�JDPEOLQJ�DFWLYLWLHV�LQFOXGHG�LQ�WKH�TXHVWLRQQDLUH�ZHUH� FDVLQR��ORWWHU\��KRUVH�DQG�GRJ�UDFH ZDJHULQJ��

JDPEOLQJ�RQ�VORW�PDFKLQHV�RXWVLGH�FDVLQRV��ELQJR��VSRUWV��SULYDWH�JDPHV�RI�VNLOO��DQG�,QWHUQHW�JDPEOLQJ���

)RU�HDFK�DFWLYLW\��UHVSRQGHQWV�ZHUH�DVNHG ZKHWKHU�WKH\�KDG HYHU�SDUWLFLSDWHG�LQ�WKLV�DFWLYLW\�DQG�ZKHWKHU�

WKH\�KDG GRQH�VR�LQ�WKH�SDVW�\HDU���)RU�HDFK DFWLYLW\�LQ�WKH�SDVW�\HDU��UHVSRQGHQWV�ZHUH�DVNHG�ZKHWKHU�WKH\�

KDG SDUWLFLSDWHG�GDLO\��RQH WR�WZR WLPHV�D�ZHHN��RQH RU�WZR WLPHV�D�PRQWK��D�IHZ�GD\V�DOO�\HDU�RU�RQO\�RQH�

GD\�LQ�WKH�SDVW�\HDU���

*DPEOLQJ�3DUWLFLSDWLRQ��&DUHHU�DQG�6SHQGLQJ���)RU�HDFK�DFWLYLW\�LQ�ZKLFK�WKH\�SDUWLFLSDWHG�GXULQJ�

WKH�SDVW�\HDU��UHVSRQGHQWV�ZHUH DVNHG�IRU�IXUWKHU�GHWDLOV�DQG�H[SHQGLWXUHV���,Q�D�VHSDUDWH�VHFWLRQ��

UHVSRQGHQWV�ZHUH�DOVR DVNHG�IRU�GHWDLOV�DERXW�WKH�SHRSOH�ZLWK�ZKRP�WKH\�XVXDOO\�JDPEOH��WKH�DPRXQW�RI

WLPH�WKH\�XVXDOO\�VSHQG�JDPEOLQJ��DQG�WKH�GLVWDQFH�WKH\�XVXDOO\�WUDYHO WR�JDPEOH���5HVSRQGHQWV�ZHUH

DVNHG�DERXW�WKHLU�UHDVRQV�IRU�JDPEOLQJ�DQG�WKHLU�SUHIHUUHG�JDPEOLQJ�DFWLYLWLHV���)LQDOO\��UHVSRQGHQWV�ZHUH

DVNHG�DERXW�WKH�DJH�ZKHQ�WKH\�ILUVW�JDPEOHG�DQG�WKH�W\SH�RI�JDPEOLQJ�WKH\�GLG�ZKHQ�WKH\�VWDUWHG�

3UREOHP�3DWKRORJLFDO�*DPEOLQJ���6HYHUDO�UHVHDUFKHUV�LQ�WKH�ILHOG�RI�JDPEOLQJ�VWXGLHV�KDYH�

UHFRPPHQGHG�XVLQJ�PRUH�WKDQ�RQH�GHSHQGHQW�PHDVXUH�RI�SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ�LQ�VXUYH\V�

RI�WKH�JHQHUDO�SRSXODWLRQ��$EERWW�	�9ROEHUJ��������*DPELQR����������,QGHHG��6KDIIHU��+DOO�DQG�9DQGHU�
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%LOW������� DUJXH�WKDW�WKH�XVH�RI�PXOWLSOH�SUREOHP�JDPEOLQJ�VFUHHQV�VKRXOG�EH�RQH�PHDVXUH�RI�WKH�TXDOLW\�

RI�SUREOHP�JDPEOLQJ�SUHYDOHQFH�VWXGLHV���$V�QRWHG�DERYH��VHYHUDO�SUREOHP�JDPEOLQJ�VFUHHQV�EDVHG�RQ�WKH�

PRVW�UHFHQW�SV\FKLDWULF�FULWHULD�IRU�SDWKRORJLFDO�JDPEOLQJ�KDYH�UHFHQWO\�EHHQ�GHYHORSHG���+RZHYHU��RQO\�

WKH�12'6��GHYHORSHG�IRU�WKH������8�6��QDWLRQDO�VXUYH\��KDV�EHHQ�WHVWHG�IRU�LWV�SHUIRUPDQFH�LQ�ERWK�

FOLQLFDO�DQG�VXUYH\�SRSXODWLRQV��*HUVWHLQ�HW�DO�����������7KH�TXHVWLRQQDLUH�XVHG�LQ�WKLV�SURMHFW�LQFOXGHG�WKH�

���LWHPV�UHTXLUHG�WR�VFRUH WKH OLIHWLPH�12'6�

6XUYH\�3URFHGXUHV

7KH�6FKDHIHU�&HQWHU�IRU�3XEOLF�3ROLF\ RI�WKH�8QLYHUVLW\�RI�%DOWLPRUH �8%���FRQGXFWHG�WKH�VXUYH\���

7KH�VXUYH\�XQLW�FRQWDFWHG��������0DU\ODQG�KRXVHKROGV�GXULQJ�WKH�VWXG\�SHULRG�XVLQJ�D�5DQGRP�'LJLW�

'LDO��5''��VDPSOH�DFTXLUHG�IURP�6XUYH\�6DPSOLQJ�,QFRUSRUDWHG���$V ZLWK�DOO�5''�VDPSOHV��VRPH�

QXPEHUV�QHHGHG�WR�EH�ILOWHUHG�RXW�RI�WKH�ZRUNLQJ�VDPSOH� ZKLFK�LQFOXGHG�SODFHV�RI�EXVLQHVV��QRQZRUNLQJ�

QXPEHUV��QXPEHUV�WKDW�ZHUH�GLVFRQQHFWHG�DQG�QXPEHUV�WKDW�ZHUH�DVVRFLDWHG�ZLWK�D�ID[�RU�PRGHP���

6XUYH\�6DPSOLQJ�,QFRUSRUDWHG��66,��GHYHORSHG�WKH�VDPSOH�RI�KRXVHKROGV�WR�EH�FRQWDFWHG���7KH\�

VWDUW�ZLWK�D�GDWDEDVH�RI�DOO�GLUHFWRU\�OLVWHG�KRXVHKROGV�LQ�WKH�8QLWHG�6WDWHV���66,�FOHDQV DQG�YDOLGDWHV D�ILOH�

RI�GLUHFWRU\�OLVWHG�WHOHSKRQH�QXPEHUV�WKDW�WKH\�REWDLQ�IURP�7HOFRUGLD �ZKLFK�LGHQWLILHV�ODQGOLQH�QXPEHUV����

2QFH�WKH�OLVW�KDV�EHHQ�REWDLQHG��VDPSOHV�DUH�JHQHUDWHG�WKURXJK�D�VHW�RI�����FRQWLJXRXV�QXPEHUV��DOVR�

NQRZQ�DV�D�����EDQN��LGHQWLILHG�E\�WKH�ILUVW�WZR�GLJLWV�RI�WKH�ODVW�IRXU�GLJLWV�RI�D�WHOHSKRQH�QXPEHU���

3UHWHVW

7KH�SUHWHVW�ZDV�FRQGXFWHG WR�HQVXUH�WKDW�WKH�GHPRJUDSKLF�GLVWULEXWLRQ�RI�UHVSRQGHQWV�PDWFKHG��

UHODWLYHO\�ZHOO��WKH�GHPRJUDSKLF�GLVWULEXWLRQ�RI�0DU\ODQG�UHVLGHQWV���)XUWKHUPRUH��LW�DOORZHG�IRU�DQ�

DVVHVVPHQW�RI�VXUYH\�DGPLQLVWUDWLRQ�WLPH���3UHWHVWLQJ�WRRN�SODFH�RYHU�WKH�FRXUVH�RI�RQH ZHHN��ZLWK QHDUO\�

���VXUYH\V�FRPSOHWHG� ,QWHUYLHZHUV�ZHUH�LQVWUXFWHG�WR�QRWH�DQ\�LVVXHV�ZLWK�WKH�VXUYH\�LQVWUXPHQW�DQG�

UHVSRQVH�FDWHJRULHV�DV�ZHOO�DV�SUREOHPV�ZLWK�VNLSV���1R�VLJQLILFDQW�SUREOHPV�ZHUH�GHWHFWHG��

'DWD�&ROOHFWLRQ�

5RXJKO\����LQWHUYLHZHUV�DGPLQLVWHUHG�WKH�VXUYH\���$OO�LQWHUYLHZHUV�UHFHLYHG�D�WUDLQLQJ�VHVVLRQ�

ZKLFK�LQFOXGHG�SRZHU�SRLQW�VOLGHV�GHYHORSHG�E\�'U��9ROEHUJ�RQ�WKH�QDWXUH�DQG�VFRSH�RI�WKH�VWXG\���

6XUYH\�LQWHUYLHZHUV�UHFHLYH�ULJRURXV�WUDLQLQJ�EHIRUH�EHLQJ�DOORZHG�WR�FROOHFW�LQIRUPDWLRQ�IURP�

UHVSRQGHQWV���$OO�SRWHQWLDO�LQWHUYLHZHUV�DUH�HYDOXDWHG�RQ�WKHLU�DELOLW\�WR�UHDG�D�VFULSW��ZKHUH�YRLFH�TXDOLW\��

LQIOHFWLRQ��SDXVLQJ��SDFH��HWF���DUH�FRQVLGHUHG�EHIRUH�H[WHQGLQJ�DQ�RIIHU�RI�HPSOR\PHQW���$�WZR�KRXU�

FRXUVH�FRYHULQJ�WKH�LPSRUWDQFH�RI GDWD�TXDOLW\�DQG�LQWHJULW\�DORQJ�ZLWK�SURSHU�VXUYH\�DGPLQLVWUDWLRQ�

WHFKQLTXHV�IROORZV�WKH�KLULQJ�SURFHVV���,Q�WKLV�WUDLQLQJ��WKH�LQWHUYLHZHU�LV�H[SRVHG�WR�YDULRXV�VFHQDULRV�WKDW�
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PLJKW�DULVH�GXULQJ�D�OLYH�LQWHUYLHZ�DORQJ�ZLWK�WKH�SURSHU�PHWKRG�IRU�KDQGOLQJ WKHVH�VFHQDULRV���7KH�

VFHQDULRV�UDQJH�IURP�KRZ�WR�PDQDJH�D�UHVSRQGHQW QRW�DQVZHULQJ D�TXHVWLRQ�WR�KRZ�WR�KDQGOH�DQ�LUDWH�

UHVSRQGHQW���)ROORZLQJ�WKH�WUDLQLQJ��WKH�LQWHUYLHZHUV�DUH�DGPLQLVWHUHG�D�WHVW�RQ�ZKDW�WKH\�VKRXOG�KDYH�

OHDUQHG�IURP�WKH�WUDLQLQJ���2QO\�WKRVH�LQWHUYLHZHUV� UHFHLYLQJ�D�VFRUH�RI��� SHUFHQW RU�KLJKHU� DUH�DOORZHG�

WR�FRQWLQXH�WKHLU�WUDLQLQJ���$IWHU�VXFFHVVIXOO\�FRPSOHWLQJ�WKH�WHVW��WKH�LQWHUYLHZHU�LV�LQVWUXFWHG�RQ�WKH�XVH�

RI�WKH�&RPSXWHU�$LGHG�7HOHSKRQH ,QWHUYLHZLQJ��&$7,��VRIWZDUH��

$�VHFRQG�WHVW�ZDV�WKHQ�DGPLQLVWHUHG�E\�WKH�VXUYH\�UHVHDUFK�PDQDJHU�ZKR�VHUYHV�DV�D�UHVSRQGHQW�

LQ�D�PRFN�LQWHUYLHZ���7KH�VXUYH\�UHVHDUFK�PDQDJHU�WHVWV�WKH�LQWHUYLHZHU�RQ�D�UDQJH�RI�VFHQDULRV�WR�HQVXUH�

WKDW�WKH\�DUH�EHLQJ�KDQGOHG�SURSHUO\���$IWHU�LQWHUYLHZHUV�VXFFHVVIXOO\�FRPSOHWH�WKLV�SRUWLRQ�RI�WKHLU�

WUDLQLQJ��WKH\�DUH�UHDG\�IRU�SURMHFW�VSHFLILF�WUDLQLQJ���7KHVH�WUDLQLQJV�YDU\�E\�VXEMHFW�PDWWHU���7KH�

LQWHUYLHZHU�ZLOO�UHYLHZ�WKH�VXUYH\�LQVWUXPHQW�VHYHUDO�WLPHV�WR�XQGHUVWDQG�VNLS�SDWWHUQV��ILOWHUV��TXHVWLRQ�

W\SHV��DQG�UHVSRQVH�FDWHJRULHV�EHIRUH�DGPLQLVWHULQJ�DQ�DFWXDO�LQWHUYLHZ���

4XDOLW\�FRQWURO�PHDVXUHV�ZHUH�LQ�SODFH�WR�HQVXUH�WKDW�DOO�LQWHUYLHZHUV�KDG�EHHQ�EULHIHG�RQ�WKH�

QDWXUH�RI�WKH�VXUYH\���6XSHUYLVRUV�HQVXUHG�SURSHU�FDOOLQJ�WHFKQLTXHV�DQG�GDWD�FROOHFWLRQ�SURFHGXUHV���

5RXJKO\�KDOI�ZD\�WKURXJK�LQWHUYLHZLQJ�LW�EHFDPH�FOHDU�WKDW�PRUH�ZRPHQ�ZHUH�UHVSRQGLQJ�WR�WKH�VXUYH\��

WKHUHIRUH��D�VRIW�VFUHHQLQJ�PRGLILFDWLRQ�ZDV�FUHDWHG�E\�SURJUDPPLQJ�WKH�VXUYH\�WR�DVN�IRU�PHQ�HYHU\�IRXU

RXW�RI�ILYH WLPHV�WKDW�ZH�FDOOHG���7KLV�SURFHGXUH�UHVXOWHG�LQ�D�GLVWULEXWLRQ�EHWZHHQ�PHQ�DQG�ZRPHQ�WKDW�

UHIOHFWHG�WKH�GLVWULEXWLRQ�LQ�WKH�SRSXODWLRQ PRUH�DFFXUDWHO\���'DWD�ZHUH�UHSRUWHG�RQ�D�ZHHNO\�EDVLV�WR�WKH�

SULQFLSDO�LQYHVWLJDWRU���7KH�WHDP�DOVR�KHOG�ZHHNO\�WHOHSKRQH�PHHWLQJV�WR�HQVXUH�VXUYH\�DGPLQLVWUDWLRQ�

ZDV�SURJUHVVLQJ VXFFHVVIXOO\�

'DWD�FROOHFWLRQ�IRU�WKH�VWXG\�EHJDQ�RQ�6HSWHPEHU���������DQG�FRQFOXGHG�2FWREHU������������

:KLOH�OHVV�WKDQ�RQH�WHQWK�RI�RQH�SHUFHQW�RI�RXU�VDPSOH�ZDV�6SDQLVK�VSHDNLQJ��D�6SDQLVK�WUDQVODWRU�ZDV�

XVHG�WR�FRPSOHWH�LQWHUYLHZV ZLWK�UHVSRQGHQWV�ZKR�LQGLFDWHG�D�SUHIHUHQFH����

)LQDO�6DPSOH�'LVSRVLWLRQ

7KH�ILQDO�VDPSOH�GLVSRVLWLRQ�DQG�UHVSRQVH�UDWHV�DUH�SURYLGHG�LQ�7DEOH����� $�WRWDO�RI�������

VXUYH\V�ZHUH�FRPSOHWHG�LQ�WKHLU�HQWLUHW\���
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7DEOH����� *DPEOLQJ�'LVSRVLWLRQ�DQG�5HVSRQVH�5DWH

'LVSRVLWLRQ
)LQDO�

)UHTXHQF\ �
$QVZHULQJ�0DFKLQH ����� ����

%XVLQHVV�1XPEHU ����� ���

%XV\ ����� ���

'LVFRQQHFWHG�� ����� ����

&RPPXQLFDWLRQ�'LIILFXOWLHV ��� ���

&RPSOHWH ����� ����

)D[�RU�0RGHP ����� �

5HIXVDO ������ ����

/DQJXDJH�� 63$1,6+ ��� ���

1R�$QVZHU ������ ��

3DUWLDO ��� ���

5HVSRQGHQW�1RW�$YDLO ����� ���

6FKHGXOH�&DOOEDFN ��� ���

6FUHHQHG�RXW�� *(1'(5 ����� ���

7(50� 127����12�5() ��� ���
:URQJ�1XPEHU�&KDQJHG�
1XPEHU� ����� ���

'HFHDVHG�-DLO�+RVSLWDO �� !�

*UDQG�7RWDO ������ ���

6DPSOH�'LVSRVLWLRQ�DQG�5HVSRQVH�5DWH�DQG�:HLJKWLQJ�3URFHGXUHV

7KH VXUYH\ GDWD�ZHUH ZHLJKWHG WR DFFRXQW IRU�GLIIHUHQWLDO SUREDELOLWLHV�RI�VHOHFWLRQ� UHVSRQVH

UDWHV� DQG�SRSXODWLRQ�FRYHUDJH UDWHV��7KH ODWWHU LQFOXGHG DQ�DOORZDQFH IRU�QRQFRYHUDJH RI�WKH�HOLJLEOH�

SRSXODWLRQ�LQ�KRXVHKROGV ZLWKRXW�WHOHSKRQHV DQG�XQGHUUHSRUWLQJ�RI�WKH�HOLJLEOH SRSXODWLRQ�LQ�WHOHSKRQH�

KRXVHKROGV� :HLJKWV ZHUH GHYHORSHG EDVHG RQ�$PHULFDQ�&RPPXQLW\�6XUYH\���������� HVWLPDWHV RI�WKH

GHPRJUDSKLF FKDUDFWHULVWLFV RI�WKH 0DU\ODQG SRSXODWLRQ� 7DEOH ��� FRPSDUHV�NH\�GHPRJUDSKLF�

FKDUDFWHULVWLFV RI�WKH DFKLHYHG VDPSOH DQG�WKH ZHLJKWHG VDPSOH�
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7DEOH����� 'HPRJUDSKLFV RI�$FKLHYHG DQG�:HLJKWHG�6DPSOHV

$FKLHYHG
6DPSOH
�

:HLJKWHG
6DPSOH
�

*HQGHU
0DOH ���� ����

)HPDOH ���� ����

$JH ���± �� ��� ����

���± �� ��� ���

���± �� ���� ����

���± �� ���� ����

���± �� ���� ����

���± �� ���� ���

���DQG�RYHU ���� ���

(WKQLFLW\ 1RQ�+LVSDQLF�:KLWH ���� ����

$IULFDQ�$PHULFDQ ���� ����

+LVSDQLF ��� ���

$VLDQ ��� ���

2WKHU ��� ���

7KH�WDEOH�VKRZV�WKDW�WKH�DFKLHYHG�VDPSOH�LQFOXGHG�VXEVWDQWLDOO\�IHZHU�PHQ��DGXOWV�XQGHU�WKH�DJH�

RI�����DQG�+LVSDQLFV�DQG�$VLDQV�WKDQ�DUH�IRXQG�LQ�WKH�JHQHUDO�SRSXODWLRQ�LQ�0DU\ODQG�� ,W�LV�NQRZQ�WKDW�

WKHVH�JURXSV�DUH�SDUWLFXODUO\�GLIILFXOW�WR�HQJDJH�LQ�VXUYH\V� 7KHUHIRUH��ZH�ZHLJKWHG�WKH�GDWD ZLWK�SRVW�

VWUDWLILFDWLRQ�PHWKRG WR�DGMXVW�IRU�ORZHU�UHSUHVHQWDWLRQ�RI�WKHVH�JURXSV�WR�EH�FORVH WR�WKH�SRSXODWLRQ�� ,Q�

ERWK�LQVWDQFHV��ZHLJKWLQJ�WKH�GDWD�FDQQRW�FRUUHFW�IRU�GLIIHUHQFHV�LQ�JDPEOLQJ�SDUWLFLSDWLRQ��DQG FDQ�LW�

FRUUHFW�IRU�GLIIHUHQFHV�EHWZHHQ VXUYH\�SDUWLFLSDQWV�DQG�QRQSDUWLFLSDQWV�

:H�IROORZHG�D ZHLJKWLQJ�PHWKRG�VLPLODU�WR�WKDW�UHSRUWHG IRU�WKH������&DOLIRUQLD�3UREOHP�

*DPEOLQJ�3UHYDOHQFH�6XUYH\ �9ROEHUJ��1\VVH�&DUULV��	�*HUVWHLQ������D������E��� 6WDUWLQJ�ZLWK�D�EDVH�

ZHLJKW��ZH�DGMXVWHG IRU�QRQUHVROXWLRQ�RI�WHOHSKRQH�QXPEHUV��DQG�WKHQ�PDGH�DQ DGMXVWPHQW�IRU�WKH�

VFUHHQHU�QRQUHVSRQVH�UDWH�� 1H[W�ZH�FRQVLGHUHG DQ DGMXVWPHQW�IRU�WKH�LQWHUYLHZ�QRQUHVSRQVH�UDWH�DQG�

ILQDOO\�DSSOLHG SRVW�VWUDWLILFDWLRQ�ZHLJKWV�EDVHG�RQ�JHQGHU��DJH�DQG�HWKQLFLW\�IURP�$&6�������������

7DEOH���� FRQWDLQV�WKH�VXPPDU\�RI�VDPSOH�GLVSRVLWLRQ�XVHG�IRU�WKH�ZHLJKW�FDOFXODWLRQ���7KH�IROORZLQJ�

SDUDJUDSK�GHVFULEHV�WKH�VDPSOH�ZHLJKWLQJ VWHSV���
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7DEOH������5HVSRQVH�5DWHV�DQG�&DWHJRULHV�RI�)LQDO�'LVSRVLWLRQV�IRU�7HOHSKRQH�1XPEHUV�

)LQDO 6DPSOH�'LVSRVLWLRQ

/DEHO &DWHJRU\ &RXQW �

& ,QWHUYLHZ�&RPSOHWH ����� ����

(5 ,QWHUYLHZ�(OLJLEOH��,QFRPSOHWH ������ ����

' 1RQ�:RUNLQJ ����� ����

, $QVZHULQJ�0DFKLQH ����� ����

- ,QHOLJLEOH�+RXVHKROGV ����� ���

1& 1RQ�&RQWDFW ������ ����

15 1RQ�5HVLGHQWLDO ����� ���

8� .QRZQ�+RXVHKROGV��8QVFUHHQHG ��� ���

7RWDO ������ ���

5HVROXWLRQ�5DWH��
�&�(5�'�-�15�8����WRWDO��

�����

6FUHHQHU�5DWH��

�&�(5�-���&�(5�-�8��� �����

,QWHUYLHZ�5DWH��

&��&�(5�� �����

&$652�5HVSRQVH�5DWH��

5HVROXWLRQ�5DWH�[�6FUHHQHU�5DWH�[�,QWHUYLHZ�5DWH� �����

6DPSOH�:HLJKWLQJ�6WHSV

�� %DVH�ZHLJKW
N�WK�WHOHSKRQH�QXPEHU�LQ�WKH�UHOHDVHG�VDPSOH�$�LV�GHILQHG�E\

:�N  ��� ʌ���

:KHUH�ʌ� �SUREDELOLW\�RI�VHOHFWLQJ�WKH�N�WK�WHOHSKRQH�QXPEHU��ZKLFK�LV�HTXDO�WR�Q�1�ZKHUH�Q �
VDPSOH�VL]H��UHOHDVHG�UHSOLFDWHV��DQG�1� �WRWDO�WHOHSKRQH�QXPEHUV�RQ�WKH�VDPSOLQJ�IUDPH�LQ�
0DU\ODQG�

�� $GMXVW�IRU�QRQ�UHVROXWLRQ�RI�WHOHSKRQH�QXPEHUV
:H�GHWHUPLQHG�WKH UHVROYHG�WHOHSKRQH�QXPEHUV�ZKLFK�DUH�ZRUNLQJ�UHVLGHQWLDO�QXPEHUV��:51���
���� SHUFHQW RI�WKH�VHOHFWHG�WHOHSKRQH�QXPEHUV�UHPDLQHG�XQUHVROYHG��$Q�DGMXVWPHQW�WR�WKH�ZHLJKW�
RI�UHVROYHG�FDVHV�ZDV�QHFHVVDU\�WR�DFFRXQW�IRU�FDVHV�IRU�ZKLFK�WKH�ILQDO�GLVSRVLWLRQ�FRGHV�VLJQLILHG�
WKDW�:51�VWDWXV�LV�XQNQRZQ��,Q�HVVHQFH��WKH�DGMXVWPHQW�ZH�PDGH�DVVXPHV�WKDW�WKH�UDWH�RI�:51V�
DPRQJ�XQUHVROYHG�QXPEHUV�LV�WKH�VDPH�DV�WKH�UDWH�RI�:51V�DPRQJ�UHVROYHG�QXPEHUV��DIWHU�
FRQWUROOLQJ�IRU�NQRZQ�FRYDULDWHV��7KH�DGMXVWHG�ZHLJKW�LV�GHILQHG�E\�
:�N  �:�N�5� ZKHUH�5�  �UHVROXWLRQ�UDWH
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�� $GMXVWPHQW�IRU�WKH�VFUHHQHU�QRQ�UHVSRQVH�UDWH
6RPH�RI�WKH�UHOHDVHG�WHOHSKRQH�QXPEHUV�ZHUH�UHVROYHG�:51V��ZLWK�WKH�ILQDO�GLVSRVLWLRQ�FRGH�
LQGLFDWLQJ�WKDW�WKH�VFUHHQLQJ�LQWHUYLHZ�ZDV�LQFRPSOHWH��)RU�VXFK�FDVHV��LW�LV�QRW�NQRZQ�KRZ�PDQ\��LI�
DQ\��DJH�HOLJLEOH�SRSXODWLRQ�OLYH�LQ�WKH�KRXVHKROG��7R FRPSHQVDWH�IRU�VXFK�LQGLYLGXDOV��ZH�DGMXVWHG�
WKH�ZHLJKWV�RI�WKH�WHOHSKRQH�QXPEHUV�ZLWK�FRPSOHWHG�VFUHHQHUV��7KH�DGMXVWHG�ZHLJKW�IRU�WKH�N�WK�
QXPEHU�LV

:�N  �:�N�5� ZKHUH�5�  �VFUHHQHU�UDWH

�� $GMXVWPHQW�IRU�WKH�LQWHUYLHZ�QRQ�UHVSRQVH�UDWH
:H�ZHUH�XQDEOH WR�REWDLQ�FRPSOHWHG�LQWHUYLHZV�IURP�DOO�WKH�VHOHFWHG�LQGLYLGXDOV�DV�H[SHFWHG��7R�
FRPSHQVDWH�IRU�QRQ�UHVSRQGLQJ�LQGLYLGXDOV��ZH�DGMXVWHG�WKH�ZHLJKWV�RI�UHVSRQGHQWV�ZLWK�FRPSOHWHG�
LQWHUYLHZV��7KH�SURFHGXUH�WR�DGMXVWHG�ZHLJKW�IRU�WKH�N�WK�LQGLYLGXDO�LV�

:�N  �:�N�5� ZKHUH�5�  �UHVSRQVH�UDWH

�� 3RVW�VWUDWLILFDWLRQ�EDVHG�RQ�JHQGHU��DJH�DQG�HWKQLFLW\
$V�VKRZQ�LQ�7DEOH������WKH�FXUUHQW�VXUYH\�LV�VXEMHFW�WR�GLIIHUHQWLDO�FRYHUDJH�RI�WKH�SRSXODWLRQ�E\�
UDFH�HWKQLFLW\�DQG�RWKHU�IDFWRUV��7KLV�SDWWHUQ�DSSHDUV�LQ�DOPRVW DQ\�FHQVXV�RU�VXUYH\� VR�VRPH�
FDWHJRULHV�RI�LQGLYLGXDOV�ZLOO�EH�XQGHUUHSRUWHG�DW�D�KLJKHU�UDWH�WKDQ�RWKHU�FDWHJRULHV��:H�XVHG�D�
VLPSOH�SRVW�VWUDWLILFDWLRQ�VFKHPH�WR�UHGXFH�ELDV�GXH�WR�GLIIHUHQWLDO�FRYHUDJH��7KH�SRVW�VWUDWLILHG�
ZHLJKWV�DUH�FDOFXODWHG�DV�IROORZV�

� �
��
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N N NP
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:KHUH�įNP  ������LI WKH M�WK SHUVRQ LV LQ�WKH P�WK SRVW�VWUDWXP�DQG�P ���«����

,Q�RUGHU�WR�GHYHORS�WKHVH�ZHLJKWV��UHVSRQGHQW�DJH�LV�QHFHVVDU\� ����UHVSRQGHQWV�UHIXVHG�WR�SURYLGH�
WKHLU�\HDU�RI�ELUWK���7KXV��IRU�WKH�DQDO\VLV�RI�WKH�GDWD�WKH�XQZHLJKWHG�VDPSOH�VL]H�LV������� 6XUYH\�
UHVSRQGHQWV�DUH�DOORZHG�WR�UHIXVH�WR�DQVZHU�TXHVWLRQV���:KHQ�D�UHVSRQGHQW�UHIXVHV�RU�GRHV�QRW�
NQRZ�WKH�UHVSRQVH��WKH\�ZHUH�FRGHG�DV�D�PLVVLQJ�UHVSRQVH���,I�WKH�UHVSRQGHQW�ZDV�FRGHG�DV�PLVVLQJ�
IRU�D�TXHVWLRQ��WKH\�ZHUH�GURSSHG�IURP�WKH�DQDO\VLV��WKXV�YDU\LQJ�WKH�VDPSOH�VL]H�IRU�HDFK�WDEOH���
7KH�XQZHLJKWHG�VDPSOH�VL]HV �Q��DUH�SUHVHQWHG�IRU�HDFK�WDEOH�

/LPLWDWLRQV�RI�7HOHSKRQH�6XUYH\

$V�WKH�SURSRUWLRQ RI�FHOO�SKRQH�RQO\�KRPHV�LQFUHDVHV� DORQJ�ZLWK WKH�DELOLW\�RI�SRWHQWLDO�

UHVSRQGHQWV�WR�VFUHHQ�RXW�XQNQRZQ�FDOOV��ORZHU�UHVSRQVH�UDWHV�DUH D�FRQFHUQ���7KH������1DWLRQDO�+HDOWK�

,QWHUYLHZ�6XUYH\�H[DPLQHG�WKH LVVXH�RI�ZLUHOHVV�VXEVWLWXWLRQ�IRU KRPHV�ZLWK�RQO\�ZLUHOHVV�SKRQHV�

�%OXPEHUJ�	�DQG�/XNH�����������,Q�������PRUH�WKDQ�RQH�LQ�ILYH�$PHULFDQ�KRPHV�KDG�RQO\�ZLUHOHVV�DQG�

RQH�LQ�HYHU\�VHYHQ�$PHULFDQ�KRPHV�UHFHLYHG�DOO�RU�DOPRVW�DOO�FDOOV�RQ�WKHLU�ZLUHOHVV�ZKHWKHU�RU�QRW�WKH\�
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KDG�D ODQGOLQH���0HQ�����SHUFHQW��DUH�PRUH�OLNHO\�WKDQ�ZRPHQ�����SHUFHQW��WR�OLYH�LQ�ZLUHOHVV�RQO\�KRPHV���

$GXOWV�LQ�SRYHUW\�������SHUFHQW��DQG�QHDU�SRYHUW\�������SHUFHQW��DUH�PRUH�OLNHO\�WKDQ�KLJKHU�LQFRPH�

DGXOWV�WR�KDYH�ZLUHOHVV RQO\�KRPHV���5DFH�DQG�HWKQLF�GLIIHUHQFHV�RFFXU�DV�ZHOO�ZLWK�KRXVHKROGV�WKDW�DUH�

ZLUHOHVV RQO\���7KHVH�KRXVHKROGV DUH�PRUH�OLNHO\�WR�EH�+LVSDQLF�������SHUFHQW��IROORZHG�E\�1RQ�+LVSDQLF�

EODFN�������SHUFHQW��DQG�WKHQ�1RQ�+LVSDQLF�ZKLWH�������SHUFHQW����'HYHORSLQJ�ZHLJKWV�DWWHPSWV�WR�

DOOHYLDWH�WKLV�ELDV�EXW�RQO\�FRUUHFWV�IRU�WKH�IDFWRUV��DJH��VH[�DQG�UDFH��XVHG�WR�GHYHORS�ZHLJKWV���

,PSDFW�RI�2SHQLQJ�3HUU\YLOOH�&DVLQR

7KH�3HUU\YLOOH�&DVLQR�LQ�&HFLO�&RXQW\�RSHQHG�GXULQJ�WKH�ILHOGLQJ�RI�WKH�JDPEOLQJ�VXUYH\��DQ�

HYHQW�WKDW�FRXOG�KDYH ELDVHG�WKH�UHVXOWV���'XULQJ�GDWD�FROOHFWLRQ��WKH�VXUYH\�WHDP�IODJJHG�DOO�UHVSRQGHQWV�

FRQWDFWHG�DIWHU�WKH�RSHQLQJ���:H�XVHG�WKH�SRVW�3HUU\YLOOH�IODJ�WR�WHVW�IRU�SRVVLEOH�GLIIHUHQFHV�LQ�WKH

IUHTXHQF\�DQG�SUHYDOHQFH�RI�JDPEOLQJ���7KH�RQO\ PHDVXUH�RI�JDPEOLQJ WKDW�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW�

ZDV�HYHU�JDPEOLQJ��PHDVXUH�RI�OLIHWLPH�JDPEOLQJ����/LIHWLPH�JDPEOLQJ�IRU�WKRVH�LQWHUYLHZHG�SULRU�WR�

3HUU\YLOOH�&DVLQR�RSHQLQJ�ZDV������SHUFHQW�YHUVXV������SHUFHQW�IRU�WKRVH�LQWHUYLHZHG�DIWHU�WKH�FDVLQR�

RSHQLQJ��S�YDOXH����������1RQH�RI�WKH�RWKHU�JDPEOLQJ�PHDVXUHV�ZHUH�VLJQLILFDQWO\�GLIIHUHQW EHWZHHQ�WKH�

SUH�3HUU\YLOOH�RSHQLQJ�UHVSRQGHQWV�DQG�WKRVH�WKDW�UHVSRQGHG�DIWHU�WKH�RSHQLQJ�RI�3HUU\YLOOH�&DVLQR�

'DWD�$QDO\VLV 3URFHGXUHV

7KH�ILUVW�VWHS�RI�WKH GDWD�DQDO\VLV�H[DPLQHG WKH�GDWD�GLVWULEXWLRQV�RI�DOO�UHVSRQVHV�WR�DVVHVV�WKHLU�

SODXVLELOLW\���$IWHU�H[DPLQLQJ�IUHTXHQF\�GLVWULEXWLRQV�IRU�DOO�RI�WKH�YDULDEOHV�LQ�WKH�TXHVWLRQQDLUH��

UHVSRQGHQWV¶�VFRUHV�RQ�WKH�SUREOHP�JDPEOLQJ�VFUHHQ�DQG�WKH�YDULRXV�PHDVXUHV�RI�FRPRUELG�EHKDYLRU �H�J���

VPRNLQJ��GULQNLQJ� ZHUH�FDOFXODWHG���([SHQGLWXUHV�RQ�GLIIHUHQW�W\SHV�RI�JDPEOLQJ�ZHUH�DJJUHJDWHG�WR�

REWDLQ�WRWDO�H[SHQGLWXUHV�RQ�JDPEOLQJ�IRU�HDFK�UHVSRQGHQW�DV�ZHOO�DV�PHDQ��PHGLDQ�DQG�VHOHFWHG�PHDVXUHV�

RI�GLVSHUVLRQ�IRU�H[SHQGLWXUHV�RQ�GLIIHUHQW�W\SHV�RI�JDPEOLQJ���)LQDOO\��WKH�VDPSOH�ZDV ZHLJKWHG�WR�UHIOHFW�

WKH�NQRZQ�FKDUDFWHULVWLFV�RI�WKH�SRSXODWLRQ�RI�0DU\ODQG��LQFOXGLQJ�JHQGHU��DJH��DQG�UDFH�DQG�HWKQLFLW\ DV�

GHVFULEHG�DERYH� 6LQFH�ZHLJKWV�DUH�PLVVLQJ�IRU�UHVSRQGHQWV�ZKR�UHIXVHG�WR�SURYLGH�DJH��WKH�VDPSOH�VL]H�

LV���������5HVSRQGHQWV�KDYH�WKH�RSWLRQ�WR�UHIXVH�RU�UHVSRQG�³GRQ¶W�NQRZ´�WR�D�TXHVWLRQ���5HVSRQGHQWV�

ZKR�GLG�QRW SURYLGH�D�UHVSRQVH�WR�D�TXHVWLRQ�DUH�FRGHG�DV PLVVLQJ�IRU�WKDW�TXHVWLRQ���(DFK�WDEOH�VKRZV�WKH�

XQZHLJKWHG�VDPSOH�VL]H� DV�WKH�VDPSOH�VL]H�ZLOO�YDU\�DFFRUGLQJ�WR�WKH�UHVSRQVH�UDWH�WR�WKDW�TXHVWLRQ�

$OO�DQDO\VLV�ZDV�FRQGXFWHG�ZLWK�67$7$������XVLQJ�VXUYH\�HVWLPDWLRQ�PHWKRGV�WR�DFFRXQW�IRU�WKH�

VDPSOH�ZHLJKWLQJ���6LPSOH�FURVV�WDEV�ZHUH�SURGXFHG�RI�JDPEOLQJ�PHDVXUHV�E\�NH\�GHPRJUDSKLF�DQG�

VXEVWDQFH�DEXVH�PHDVXUHV���:H�FROODSVHG�PHDVXUHV�WR�HQVXUH�DW�OHDVW�D�FHOO�VL]H�RI����IRU�HDFK�WDEOH���'XH�

WR�PXOWLSOH�PHDVXUHV EHLQJ�WHVWHG�DW�RQFH��ZH�GLG�QRW�FRQGXFW VLJQLILFDQFH�WHVWV�IRU�HDFK�WDEOH�LQ�RUGHU WR�

DYRLG�PXOWLSOH�WHVWLQJ�ELDVHV� 7R�PHDVXUH�DVVRFLDWLRQ� ZH�GHYHORSHG�ORJLVWLF�PRGHOV�WR�H[DPLQH�

DVVRFLDWLRQV���&KDSWHU�)RXU SUHVHQWV�WKH�GHVFULSWLYH WDEOHV�WKDW�LQFOXGH�SHUFHQWDJHV�RI�WKH�HYHU�JDPEOLQJ�
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DQG�WKH JDPEOLQJ�IUHTXHQF\�PHDVXUHV�E\�GHPRJUDSKLF�DQG�VXEVWDQFH�DEXVH�PHDVXUHV�� &KDSWHU�)LYH�

SUHVHQWV�WKH�PHDVXUHV�RI�SDWKRORJLFDO�DQG�SUREOHP�JDPEOLQJ�E\�NH\�GHPRJUDSKLF�DQG�VXEVWDQFH�DEXVH�

PHDVXUHV���&KDSWHU�6L[�GHVFULEHV�DVVRFLDWLRQV�EHWZHHQ�SDWKRORJLFDO��SUREOHP DQG�DW�ULVN JDPEOLQJ�DPRQJ�

NH\�YDULDEOHV�
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&+$37(5�)285
*$0%/,1*�,1�0$5</$1'

,Q�WKLV FKDSWHU� ZH�GHVFULEH�WKH�SUHYDOHQFH�RI�JDPEOLQJ�LQ�0DU\ODQG�SULRU�WR�LPSOHPHQWDWLRQ�RI�

9LGHR�/RWWHU\�7HUPLQDO�JDPEOLQJ� 'HILQLWLRQV�RI�NH\�YDULDEOHV�DUH�GLVFXVVHG�SULRU�WR�WKH�SUHVHQWDWLRQ�RI�

UHVXOWV���7KH�ILUVW�PHDVXUHV�SUHVHQWHG�DUH�LI�WKH�UHVSRQGHQW�KDV�HYHU�JDPEOHG�LQ�WKHLU�OLIH���7KH�VHFRQG�

PHDVXUH�LV�JDPEOLQJ�IUHTXHQF\�E\�QRQJDPEOHU��LQIUHTXHQW��KDV�JDPEOHG�EXW�QRW�LQ�SDVW�\HDU���SDVW�\HDU��D�

IHZ�GD\V�LQ�SDVW�\HDU���PRQWKO\�DQG�ZHHNO\�JDPEOLQJ���:H�H[DPLQH�WKHVH�WZR�JDPEOLQJ�PHDVXUHV�E\�

EDVLF�GHPRJUDSKLFV�DQG�E\�VPRNLQJ�VWDWXV��GULQNLQJ�VWDWXV��GUXJ�XVH��DQG�KHDOWK�VWDWXV�

,Q�&KDSWHU�)LYH��ZH�SUHVHQW�LQIRUPDWLRQ�DERXW�WKH�SUHYDOHQFH�DQG�GLVWULEXWLRQ�RI�SUREOHP�DQG�

SDWKRORJLFDO�JDPEOLQJ�LQ�0DU\ODQG�

'HILQLWLRQV

7KHUH�DUH�VHYHUDO�GLIIHUHQW�GHILQLWLRQV�RI�JDPEOLQJ�LQ�WKLV�UHSRUW���:KHQ�ZH�SUHVHQW JDPEOLQJ�

PHDVXUHV� ZH�LQFOXGH�DQ\�RI�WKH�SRWHQWLDO�JDPEOLQJ�DFWLYLWLHV�DQG�RU�YHQXHV�WKDW ZHUH�DVNHG�LQ�WKH VXUYH\��

LQFOXGLQJ FDVLQRV��PDFKLQHV�RXWVLGH�FDVLQRV��ORWWHU\��KRUVH�UDFLQJ��GRJ�UDFLQJ��ELQJR��VSRUWV��,QWHUQHW��

SULYDWH�JDPHV��DQG�RWKHU�IRUPV� /LIHWLPH JDPEOLQJ�LV�GHILQHG�DV�D�SHUVRQ�ZKR�KDV�HYHU�SDUWLFLSDWHG�LQ�

RQH�RU�PRUH�RI�WKHVH�DFWLYLWLHV�LQ�WKHLU�OLIH���*DPEOLQJ�IUHTXHQF\�PHDVXUHV�WKH�IUHTXHQF\�RI�JDPEOLQJ�LQ�

WKH�SDVW����PRQWKV���7KLV�IUHTXHQF\�PHDVXUH�LV�GLYLGHG�LQWR�IRXU�VHSDUDWH�FDWHJRULHV�����1R�JDPEOLQJ�LQ�

SDVW����PRQWKV�����)HZ�GD\V�RI�JDPEOLQJ�DOO�\HDU�����0RQWKO\�JDPEOLQJ�LQ�SDVW����PRQWKV��DQG����

:HHNO\�JDPEOLQJ�LQ SDVW����PRQWKV�

5HJLRQV

7KH�5HTXHVW�)RU�3URSRVDO�VRXJKW�HVWLPDWHV RI�JDPEOLQJ�SUHYDOHQFH E\�UHJLRQV���:H�IROORZ�WKH�

'+0+�5)3¶V�GHILQLWLRQ�RI�UHJLRQV�� 7KXV��LQ�WKLV�VWXG\�ZH�GLYLGH�WKH�VWDWH�LQWR�IRXU�VHSDUDWH�UHJLRQV DV�

VSHFLILHG�E\�'+0+���%HORZ�DUH�WKH�FRXQWLHV�LQFOXGHG�LQ�HDFK�UHJLRQ�

&HQWUDO�5HJLRQ²%DOWLPRUH�&LW\��DQG�%DOWLPRUH��+DUIRUG�DQG�+RZDUG�&RXQWLHV

:HVWHUQ�5HJLRQ²*DUUHWW��$OOHJDQ\��:DVKLQJWRQ��)UHGHULFN��&DUUROO�DQG�0RQWJRPHU\�&RXQWLHV

6RXWKHUQ�5HJLRQ²$QQH�$UXQGHO��3ULQFH�*HRUJH¶V��&DOYHUW��&KDUOHV�DQG�6W��0DU\¶V�&RXQWLHV

(DVWHUQ�6KRUH�5HJLRQ²&HFLO��.HQW��4XHHQ�$QQH¶V��&DUROLQH��7DOERW��'RUFKHVWHU��6RPHUVHW��

:LFRPLFR�DQG�:RUFHVWHU�&RXQWLHV
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(YHU�*DPEOHG

:KLOH�PRVW�RI�WKH�0DU\ODQG�SRSXODWLRQ�KDV�HYHU�JDPEOHG ������SHUFHQW���WKH�IUHTXHQF\�RI�

JDPEOLQJ�YDULHV�DFFRUGLQJ�WR�GLIIHUHQW�GHPRJUDSKLF�IDFWRUV�� )RU�LQVWDQFH������ SHUFHQW RI�0DU\ODQGHUV�

KDYH�QRW�JDPEOHG�LQ�WKH�SDVW����PRQWKV DQG������SHUFHQW�KDYH�JDPEOHG�RQO\�D�IHZ�WLPHV�LQ�SDVW����

PRQWKV���<HW�WKHUH�H[LVWV�D�SRSXODWLRQ�WKDW�GRHV�JDPEOH�IUHTXHQWO\��ZLWK������SHUFHQW�JDPEOLQJ�PRQWKO\�

LQ�WKH�SDVW����PRQWKV�DQG������SHUFHQW�JDPEOLQJ�ZHHNO\�LQ�WKH�SDVW����PRQWKV��

(YHU�*DPEOHG�E\�'HPRJUDSKLFV

7DEOHV���� WR ����SUHVHQW�WKH�UHVXOWV�WR�WKH�TXHVWLRQ�³KDYH�\RX�HYHU�JDPEOHG DW«´ �IRU�DQ\ RI�WKH�

DFWLYLWLHV�LQ�WKH�VXUYH\��E\�DJH��JHQGHU��UDFH��LQFRPH��HGXFDWLRQ�OHYHO�DQG�HPSOR\PHQW�VWDWXV�

,Q�WHUPV�RI�DJH��ZH�ILQG�WKDW�OLIHWLPH�JDPEOLQJ�ULVHV�ZLWK�DJH��ZLWK�DGXOWV�DJHG�������PRVW�OLNHO\�

WR�KDYH�HYHU�JDPEOHG�DW�DSSUR[LPDWHO\��� SHUFHQW�� EXW�GHFOLQHV�IRU�WKRVH�RYHU�DJH����� 0DOHV�DUH�PRUH�

OLNHO\�WR�KDYH�HYHU JDPEOHG WKDQ�IHPDOHV������ SHUFHQW DQG����� SHUFHQW UHVSHFWLYHO\���,Q�WHUPV�RI�SDWWHUQ�

E\�UDFH��ZH�REVHUYH�WKDW�ZKLWHV�DUH�PRUH�IUHTXHQW�JDPEOHUV������ SHUFHQW���IROORZHG�E\�$IULFDQ�

$PHULFDQV ����� SHUFHQW� DQG�+LVSDQLFV������ SHUFHQW���

3DWWHUQV�E\�LQFRPH�LQGLFDWH�WKDW�OLIHWLPH�JDPEOLQJ�LQFUHDVHV ZLWK�LQFRPH��DOWKRXJK�WKH�

SHUFHQWDJH�LV�KLJK�IRU�HDFK�FDWHJRU\��3HRSOH�ZLWK�LQFRPHV DERYH���������UHSRUW HYHU�JDPEOLQJ ZLWK�D�

IUHTXHQF\�DERYH����SHUFHQW��ZKHUHDV�WKRVH�ZLWK�LQFRPHV�EHORZ�������� UHSRUW�HYHU JDPEOLQJ ZLWK�D�

IUHTXHQF\�RI� XSSHU��� SHUFHQW��6LPLODUO\��OLIHWLPH�JDPEOLQJ�LQFUHDVHV�ZLWK�HGXFDWLRQDO�DWWDLQPHQW��

:KLOH�WKH�GLIIHUHQFHV�DUH�VPDOO��RXU�VXUYH\�LQGLFDWHV�WKDW�SHRSOH�ZLWK�VRPH�FROOHJH�HGXFDWLRQ�DUH�PRUH�

OLNHO\�WR�JDPEOH��RYHU��� SHUFHQW��WKDQ�WKRVH�ZLWK�OHVV�RU�KLJK�VFKRRO�GLSORPD��RYHU��� SHUFHQW���

7DEOH����� (YHU�*DPEOHG�E\�$JH

$JH
(YHU�*DPEOHG

7RWDO�
1R� <HV�

���WR��� ���� ���� ���
���WR��� ��� ���� ���
���WR��� ��� ���� ���
���WR��� ��� ���� ���
����� ���� ���� ���
�1 �������
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7DEOH����� (YHU�*DPEOHG�E\�*HQGHU

*HQGHU
(YHU�*DPEOHG

7RWDO�
1R� <HV�

0DOH ��� ���� ���
)HPDOH ���� ���� ���
�1 ������

7DEOH����� (YHU�*DPEOHG�E\�5DFH

5DFH 1R� <HV� 7RWDO�
:KLWH ��� ���� ���
$IULFDQ�$PHULFDQ ���� ���� ���
+LVSDQLF ���� ���� ���
$VLDQ�2WKHU ���� ���� ���

�1 ������

7DEOH����� (YHU�*DPEOHG�E\�,QFRPH

,QFRPH 1R� <HV� 7RWDO�
� �������� ���� ���� ���
��������WR������� ���� ���� ���
��������WR������� ���� ���� ���
��������WR������� ��� ���� ���
��������WR�������� ��� ���� ���
!�������� ��� ���� ���

�1 ������

7DEOH����� (YHU�*DPEOHG�E\�(GXFDWLRQ�/HYHO

(GXFDWLRQ�/HYHO
(YHU�*DPEOHG

7RWDO�
1R� <HV�

6RPH�+6�RU�OHVV ���� ���� ���
+6�GHJUHH�RU�*(' ���� ���� ���
���\U�FROOHJH ���� ���� ���
$VVRFLDWH���\U�FROOHJH ��� ���� ���
%DFKHORU¶V�GHJUHH ��� ���� ���
*UDGXDWH�GHJUHH ���� ���� ���
�1 ������

7DEOH����� (YHU�*DPEOHG�E\�(PSOR\PHQW�6WDWXV

(PSOR\PHQW
(YHU�*DPEOHG

7RWDO�
1R� <HV�

:RUN�)7�RU�37 ��� ���� ���
1RW�ZRUNLQJ�ODVW�ZHHN ���� ���� ���

�1 ������



80%&�0DU\ODQG�,QVWLWXWH�IRU�3ROLF\�$QDO\VLV�DQG�5HVHDUFK 3DJH�_���

(YHU�*DPEOHG�E\�5HJLRQ
7DEOH���� VKRZV UHVSRQVHV WR�WKH�TXHVWLRQ�³KDYH�\RX�HYHU�JDPEOHG���´ �LQ DQ\�RI�WKH�JDPHV�

GLVFXVVHG�DERYH��E\�UHJLRQ��&HQWUDO�DQG�(DVWHUQ 6KRUH UHJLRQV�KDYH�KLJKHU�SHUFHQWDJHV�RI�SRSXODWLRQ�ZKR�

KDYH�HYHU�JDPEOHG�������SHUFHQW DQG����� SHUFHQW UHVSHFWLYHO\���:HVWHUQ�DQG�6RXWKHUQ�UHJLRQV�DOVR�UHSRUW�

KLJK�UDWHV�ZLWK����� SHUFHQW DQG����� SHUFHQW UHVSHFWLYHO\��

7DEOH����� (YHU�*DPEOHG�E\�5HJLRQ

5HJLRQ
(YHU�*DPEOHG

7RWDO�
1R� <HV�

&HQWUDO ��� ���� ���
:HVWHUQ ���� ���� ���
6RXWKHUQ ���� ���� ���
(DVWHUQ�6KRUH ��� ���� ���
�1 ������

(YHU�*DPEOHG�E\�6XEVWDQFH�$EXVH�DQG�+HDOWK�6WDWXV�0HDVXUHV
7DEOHV���� WR����� SUHVHQW�WKH�UHVXOWV�RI�WKH�SRSXODWLRQ�ZKR�UHSRUW�³HYHU�JDPEOHG´�E\�GLIIHUHQW�

PHDVXUHV�RI�VXEVWDQFH�XVH�VXFK�DV�FLJDUHWWH��DOFRKRO��GUXJV�DQG�JHQHUDO�KHDOWK�VWDWXV�

$V�D�JHQHUDO�SDWWHUQ��ZH�ILQG�WKDW�SHRSOH�ZKR�KDYH�HYHU�JDPEOHG�DUH�PRUH�OLNHO\�WR�EH�VPRNHUV��

KDYH�KLJKHU�DOFRKRO�LQWDNH��DQG�XVH�GUXJV�ZLWK�D�KLJKHU�IUHTXHQF\�WKDQ�QRQ�JDPEOHUV�� )RU�LQVWDQFH��WKRVH�

ZKR�KDYH�HYHU�JDPEOHG�DUH PRUH�OLNHO\�WR�VPRNH�GDLO\������ SHUFHQW���GULQN�VHYHUDO�WLPHV�D�PRQWK������

SHUFHQW���ELQJH GULQN�PRUH�WKDQ�D IHZ�GD\V�D�\HDU ����� SHUFHQW�� DQG�XVH�GUXJV������ SHUFHQW���:KHQ�ZH�

FRPSDUHG�WKLV�EHKDYLRU�ZLWK�WKRVH�ZKR�UHSRUW�QHYHU�JDPEOLQJ��ZH�ILQG�WKDW�QRQJDPEOHUV�UHSRUW�ORZHU

IUHTXHQFLHV RI�VPRNLQJ��GULQNLQJ�DQG�GUXJ�XVH��OHVV�WKDQ�� SHUFHQW���

7DEOH����� (YHU�*DPEOHG�E\�&LJDUHWWH�8VH�

&LJDUHWWH�8VH
(YHU�*DPEOHG

7RWDO�
1R� <HV�

'DLO\�VPRNHU ��� ���� ���
/HVV�WKDQ�GDLO\ ��� ���� ���
1HYHU�VPRNH ���� ���� ���

�1 ������
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7DEOH����� (YHU�*DPEOHG�E\�$OFRKRO�&RQVXPSWLRQ

$OFRKRO�&RQVXPSWLRQ
(YHU�*DPEOHG

7RWDO�
1R� <HV�

'DLO\ ��� ���� ���
6HYHUDO�WLPHV�D�ZHHN ��� ���� ���
6HYHUDO�WLPHV�D�PRQWK ��� ���� ���
2QFH�D�PRQWK�RU�OHVV ��� ���� ���
2QO\�D�IHZ�GD\V�DOO�\HDU ��� ���� ���
1HYHU ���� ���� ���

�1 ������

7DEOH������ (YHU�*DPEOHG�E\�%LQJH�)UHTXHQF\

%LQJH�)UHTXHQF\
(YHU�*DPEOHG

7RWDO�
1R� <HV�

!�IHZ�GD\V�D�\HDU ��� ���� ���
2QO\�D�IHZ�GD\V�D�\HDU ��� ���� ���
1HYHU� ���� ���� ���

�1 ������

7DEOH������ (YHU�*DPEOHG�E\�1XPEHU�RI�'ULQNV

��'ULQNV
(YHU�*DPEOHG

7RWDO�
1R� <HV�

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

�1 ������

7DEOH������ (YHU�*DPEOHG�E\�'UXJ�8VH

'UXJ�8VH
(YHU�*DPEOHG

7RWDO�
1R� <HV�

1R� ���� ���� ���
<HV ��� ���� ���

�1 ������

7DEOH������ (YHU�*DPEOHG�E\�+HDOWK�6WDWXV

+HDOWK�6WDWXV
(YHU�*DPEOHG

7RWDO
1R� <HV�

([FHOOHQW ���� ���� ���
*RRG ��� ���� ���
)DLU�SRRU ��� ���� ���
�1 ������
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7\SHV�RI�*DPEOLQJ�LQ�0DU\ODQG

&DVLQR�JDPEOLQJ������ SHUFHQW��DQG�ORWWHU\�������SHUFHQW��DUH�WKH�PRVW�SRSXODU�IRUPV�RI�JDPEOLQJ�

LQ�0DU\ODQG���7KH�QH[W�PRVW�SRSXODU�IRUP�RI�JDPEOLQJ�LV�ZDJHULQJ�RQ�VSRUWLQJ�HYHQWV�������SHUFHQW��DQG�

SULYDWH�JDPHV�������SHUFHQW����7KLV�LV�IROORZHG�E\�KRUVH�UDFLQJ�������SHUFHQW��DQG�RWKHU�IRUPV�RI�

JDPEOLQJ�������SHUFHQW��VXFK�DV�FKDULW\�JDPEOLQJ���������HWF����%LQJR�LV�D�SRSXODU�IRUP�RI�JDPEOLQJ��ZLWK

�����SHUFHQW RI�0DU\ODQGHUV�KDYLQJ�SOD\HG���2YHU�RQH�ILIWK�������SHUFHQW��RI�0DU\ODQGHUV�KDYH�JDPEOHG�

LQ�VORW�PDFKLQHV�RXWVLGH�RI�FDVLQRV���)HZHU�0DU\ODQGHUV�JDPEOH�RQ�GRJ�UDFHV����� SHUFHQW��RU�RQ�WKH�

,QWHUQHW����� SHUFHQW��

7DEOH������ 7\SHV�RI�*DPEOLQJ�LQ�0DU\ODQG

*DPEOLQJ�7\SH <HV�� 1R�� 7RWDO� 7RWDO��1�

&DVLQR ���� ���� ��� �����

0DFKLQHV�RXWVLGH�RI�FDVLQR ���� ���� ��� �����

/RWWHU\ ���� ���� ��� �����

+RUVH�UDFHV ���� ���� ��� �����

'RJ�UDFHV ��� ���� ��� �����

%LQJR ���� ���� ��� �����

3ULYDWH�JDPHV ���� ���� ��� �����

6SRUWV�ZDJHULQJ ���� ���� ��� �����

,QWHUQHW ��� ���� ��� �����

2WKHU ���� ���� ��� �����

*DPEOLQJ�)UHTXHQF\

:KHQ�ZH�DQDO\]H�WKH�W\SH�RI�JDPH�SDWWHUQV�RI�JDPEOHUV�E\�IUHTXHQF\ �7DEOH��������ZH�ILQG�WKDW�

PRVW�PRQWKO\�DQG�ZHHNO\�JDPEOHUV LQ�0DU\ODQG DUH�SOD\LQJ�WKH�ORWWHU\��IROORZHG�E\�ZDJHULQJ�RQ�VSRUWV�

DQG�SULYDWH�JDPHV� 7KH�PRVW�IUHTXHQW�RWKHU�JDPHV�SOD\HG�DUH�YDULRXV�UDIIOHV� 7KHVH�WRWDOV�ZLOO�QRW�DGG�WR�

����SHUFHQW�DV�SHRSOH�PD\�JDPEOH�RQ�PRUH�WKDQ�RQH�W\SH�RI�JDPH�
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7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�7\SH�RI�*DPEOHUV

7\SH�RI�*DPEOLQJ /LIHWLPH�
3DUWLFLSDWLRQ

3DVW�<HDU�
3DUWLFLSDWLRQ

0RQWKO\�
3DUWLFLSDWLRQ

:HHNO\�
3DUWLFLSDWLRQ

/RWWHU\ ���� ���� ���� ����

&DVLQRV ���� ���� ��� ���

6SRUWV ���� ���� ��� ���

3ULYDWH ���� ���� ��� ���

+RUVH�UDFLQJ ���� ��� ��� ���

2WKHU ���� ���� ���� ���

0DFKLQHV�RXWVLGH�FDVLQRV ���� ��� ��� ���

%LQJR ���� ��� ��� ���

'RJ�UDFLQJ ��� ��� ��� ���

,QWHUQHW ��� ��� ��� ���

2YHUDOO�SRSXODWLRQ���� ���� ���� ���� ����

*DPEOLQJ�)UHTXHQF\�E\�'HPRJUDSKLFV

*DPEOLQJ�IUHTXHQF\�E\�GHPRJUDSKLFV�LV�SUHVHQWHG�LQ�7DEOHV������ �������,Q�WHUPV�RI�SDWWHUQV�E\�

GHPRJUDSKLFV��ZH�REVHUYH�WKDW�WKH�PDMRU�SURSRUWLRQ�RI�ZHHNO\�JDPEOHUV�DUH ������\HDUV�ROG���� SHUFHQW���

IROORZHG�E\�������\HDUV�ROG���� SHUFHQW���0DOHV�DUH�PRUH�OLNHO\�WR�JDPEOH�RQ�D�ZHHNO\�EDVLV�WKDQ�ZRPHQ�

��� SHUFHQW DQG��� SHUFHQW UHVSHFWLYHO\���$IULFDQ�$PHULFDQV�UHSRUW�WKH�KLJKHVW�UDWH RI�ZHHNO\�JDPEOLQJ�

��� SHUFHQW���IROORZHG�E\�:KLWH�DQG�+LVSDQLFV���� SHUFHQW���,QGLYLGXDOV�ZLWK�DQ�LQFRPH�EHWZHHQ���������

DQG���������DUH�PRUH�OLNHO\�WR�JDPEOH�HDFK�ZHHN���� SHUFHQW���DQG�ZHHNO\�JDPEOLQJ�GHFUHDVHV�ZLWK�

HGXFDWLRQDO�DWWDLQPHQW� 7KLV�LV�LQ�FRQWUDVW�WR�HYHU�JDPEOLQJ� ZKLFK�LQFUHDVHV�ZLWK�HGXFDWLRQ���

7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�$JH

$JH
�3HUFHQW�

7RWDO�1RQJDPEOHU ,QIUHTXHQW 3DVW�<HDU 0RQWKO\ :HHNO\
���WR��� ���� ���� ���� ���� ���� ���
����� ��� ���� ���� ���� ���� ���
����� ��� ���� ���� ���� ���� ���
����� ��� ���� ���� ���� ���� ���
����� ��� ���� ���� ���� ���� ���
����� ��� ���� ���� ���� ���� ���
���� ���� ���� ���� ���� ���� ���

�1 ������

7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�*HQGHU

*HQGHU
�3HUFHQW�

7RWDO�1RQJDPEOHU ,QIUHTXHQW 3DVW�<HDU 0RQWKO\ :HHNO\
0DOH ��� ���� ���� ���� ���� ���
)HPDOH ���� ���� ���� ���� ���� ���
�1 ������
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7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�5DFH

5DFH
�3HUFHQW�

7RWDO�
1RQJDPEOHU ,QIUHTXHQW 3DVW�<HDU 0RQWKO\ :HHNO\

:KLWH ��� ���� ���� ���� ���� ���
$IULFDQ�$PHULFDQ ���� ���� ���� ���� ���� ���
+LVSDQLF ���� ���� ���� ���� ���� ���
$VLDQ�2WKHU ���� ���� ���� ���� ��� ���
�1 ������

7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�,QFRPH

,QFRPH
�3HUFHQW�

7RWDO�1RQJDPEOHU ,QIUHTXHQW 3DVW�<HDU 0RQWKO\ :HHNO\
� ������� ���� ���� ���� ���� ���� ���
��������WR������� ���� ���� ���� ���� ���� ���
��������WR������� ���� ���� ���� ���� ���� ���
��������WR������� ��� ���� ���� ���� ���� ���
��������WR������� ��� ���� ���� ���� ���� ���
��������� ��� ���� ���� ���� ���� ���
�1 ������

7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�(GXFDWLRQ�/HYHO

(GXFDWLRQ
�3HUFHQW�

7RWDO�1RQJDPEOHU ,QIUHTXHQW 3DVW�<HDU 0RQWKO\ :HHNO\
6RPH�+6�RU�OHVV ���� ���� ���� ���� ���� ���
+6�GHJUHH�RU�*(' ���� ���� ���� ���� ���� ���
���\U�FROOHJH ���� ���� ���� ���� ���� ���
$VVRFLDWH���\U�FROOHJH ��� ���� ���� ���� ���� ���
%DFKHORU¶V�GHJUHH ���� ���� ���� ���� ���� ���
*UDGXDWH�GHJUHH ���� ���� ���� ���� ��� ���
�1 ������

7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�(PSOR\PHQW�6WDWXV

(PSOR\PHQW
�3HUFHQW�

7RWDO�1RQJDPEOHU ,QIUHTXHQW 3DVW�<HDU 0RQWKO\ :HHNO\
:RUN�)7�RU�37 ��� ���� ���� ���� ���� ���
1RW�ZRUNLQJ�ODVW�ZHHN ���� ���� ���� ���� ���� ���
�1 ������

*DPEOLQJ�)UHTXHQF\�E\�5HJLRQ�

:KHQ�ZH�DQDO\]H�JDPEOLQJ�IUHTXHQF\�E\�UHJLRQ �7DEOH��������ZH�ILQG�WKDW�PRVW�PRQWKO\�DQG�

ZHHNO\�JDPEOHUV DUH�ORFDWHG�LQ�&HQWUDO�DQG�(DVWHUQ 6KRUH UHJLRQV���� SHUFHQW DQG��� SHUFHQW

UHVSHFWLYHO\����
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7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�5HJLRQ

5HJLRQ
�3HUFHQW�

7RWDO� �1�1RQJDPEOHU ,QIUHTXHQW 3DVW�<HDU 0RQWKO\ :HHNO\
&HQWUDO ��� ���� ���� ���� ���� ��� �����
:HVWHUQ ���� ���� ���� ���� ���� ��� �����
6RXWKHUQ ���� ���� ���� ���� ���� ��� �����
(DVWHUQ�6KRUH ��� ���� ���� ���� ���� ��� ���
�Q� ��� ����� ����� ����� ��� ��� �����

*DPEOLQJ�)UHTXHQF\�E\�6XEVWDQFH�$EXVH�DQG�+HDOWK�0HDVXUHV�

$V�VKRZQ�SUHYLRXVO\��OLIHWLPH�JDPEOHUV�UHSRUW�KLJKHU�UDWHV�RI�FLJDUHWWH�XVH�DQG�DOFRKRO�LQWDNH��

7DEOHV������WKURXJK������LOOXVWUDWH�DQ�LQFUHDVHG�FRQVXPSWLRQ�RI�WREDFFR�DQG�DOFRKRO�ZLWK�WKH�IUHTXHQF\�

RI�JDPEOLQJ��7KH�SDWWHUQ�LQ�GUXJ�XVH LV�VRPHZKDW�GLIIHUHQW��LQVRIDU�DV�WKH�KLJKHU�SURSRUWLRQ�RI�WKRVH�ZKR�

UHSRUW�DQ\�LOOHJDO�GUXJ�XVH JDPEOHG�ODVW�\HDU �7DEOH���������/DVWO\��WKHUH�LV�QRW�D�FOHDU�DVVRFLDWLRQ�EHWZHHQ�

JDPEOLQJ�DQG�JHQHUDO�VHOI�UDWHG�KHDOWK�VWDWXV �7DEOH��������

7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�&LJDUHWWH�8VH

&LJDUHWWH�8VH
�3HUFHQW�

7RWDO�1RQJDPEOHU ,QIUHTXHQW 3DVW�<HDU 0RQWKO\ :HHNO\
'DLO\�VPRNHU ��� ���� ���� ���� ���� ���
/HVV�WKDQ�GDLO\ ��� ���� ���� ���� ���� ���
1HYHU�VPRNH ���� ���� ���� ���� ���� ���
�1 ������

7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�$OFRKRO�&RQVXPSWLRQ

$OFRKRO�&RQVXPSWLRQ
�3HUFHQW�

7RWDO�1RQJDPEOHU ,QIUHTXHQW 3DVW�<HDU 0RQWKO\ :HHNO\
'DLO\ ��� ���� ���� ���� ���� ���
6HYHUDO�WLPHV�D�ZHHN ��� ���� ���� ���� ���� ���
6HYHUDO�WLPHV�D�PRQWK ��� ���� ���� ���� ���� ���
2QFH�D�PRQWK�RU�OHVV ��� ���� ���� ���� ���� ���
2QO\�D�IHZ�GD\V�DOO�\HDU ��� ���� ���� ���� ���� ���
1HYHU ���� ���� ���� ���� ���� ���

�1 ������
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7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�%LQJH )UHTXHQF\

%LQJH�)UHTXHQF\
�3HUFHQW�

7RWDO�1RQJDPEOHU ,QIUHTXHQW 3DVW�<HDU 0RQWKO\ :HHNO\
!IHZ�GD\V�D�\HDU ��� ��� ���� ���� ���� ���
2QO\�IHZ�GD\V�D�\HDU ��� ���� ���� ���� ���� ���
1HYHU� ���� ���� ���� ���� ���� ���
�1 ������

7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�1XPEHU�RI�'ULQNV

��'ULQNV
�3HUFHQW�

7RWDO�1RQJDPEOHU ,QIUHTXHQW 3DVW�<HDU 0RQWKO\ :HHNO\
� ���� ���� ���� ���� ���� ���
� ��� ���� ���� ���� ���� ���
� ��� ���� ���� ���� ���� ���
� ��� ���� ���� ���� ���� ���
� ��� ��� ���� ���� ���� ���
�1 ������

7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�,OOHJDO�'UXJ�8VH

'UXJ�8VH
�3HUFHQW�

7RWDO�1RQJDPEOHU ,QIUHTXHQW 3DVW�<HDU 0RQWKO\ :HHNO\
1R� ���� ���� ���� ���� ���� ���
<HV ��� ��� ���� ���� ���� ���

�1 ������

7DEOH������ *DPEOLQJ�)UHTXHQF\�E\�+HDOWK�6WDWXV

+HDOWK�6WDWXV
�3HUFHQW�

7RWDO�1RQJDPEOHU ,QIUHTXHQW 3DVW�<HDU 0RQWKO\ :HHNO\
([FHOOHQW ���� ���� ���� ���� ���� ���
*RRG ��� ���� ���� ���� ���� ���
)DLU��3RRU ��� ���� ���� ���� ���� ���

�1 ������

*DPEOLQJ�([SHQGLWXUHV

0DU\ODQGHUV�ZKR�GR�JDPEOH�VSHQG�DSSUR[LPDWHO\���������LQ�WRWDO�LQ�D�W\SLFDO�PRQWK���$V�WKH�

IUHTXHQF\�RI�JDPEOLQJ�LQFUHDVHV��WKH�DYHUDJH�DPRXQW�VSHQW�LQ�D�W\SLFDO�PRQWK LQFUHDVHV���7KRVH�ZKR�KDYH�

JDPEOHG�LQ�WKH�SDVW�\HDU�VSHQW�D�PHDQ�RI��������LQ�D�W\SLFDO�PRQWK��PRQWKO\�JDPEOHUV�VSHQW�DQ�DYHUDJH�

RI���������LQ�D�W\SLFDO�PRQWK�DQG�ZHHNO\�JDPEOHUV�VSHQW�DQ�DYHUDJH�RI���������LQ�D�W\SLFDO�PRQWK�

'LVWDQFH�7UDYHOHG�IRU *DPEOLQJ

0RVW�0DU\ODQGHUV�WUDYHO��7DEOH�������PRUH�WKDQ����PLOHV�������SHUFHQW��IRU�WKHLU�IDYRULWH�W\SH�RI�

JDPEOLQJ��IROORZHG�E\�WKRVH�WKDW�GR�QRW�WUDYHO�DW�DOO�������SHUFHQW��
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7DEOH��������'LVWDQFH�7UDYHOHG�WR�
)DYRULWH�7\SH�RI�*DPEOLQJ����

'RQ
W�WUDYHO ����

��PLOHV�RU�OHVV ����

��WR����PLOHV ���

���WR����PLOHV ���

���WR����PLOHV ���

���WR����PLOHV ���

0RUH�WKDQ����PLOHV ����

:KHQ�JDPEOLQJ��PRVW�0DU\ODQGHUV�VSHQG�WKUHH�WR�ILYH�KRXUV�������SHUFHQW��SDUWLFLSDWLQJ�LQ�WKHLU�IDYRULWH�

W\SH�RI�JDPEOLQJ��IROORZHG�E\�RQH�WR�WZR�KRXUV�������SHUFHQW��DQG�OHVV�WKDQ�KRXU�������SHUFHQW����2QO\�

����SHUFHQW�RI�0DU\ODQGHUV�VSHQG�PRUH�WKDQ����KRXUV�JDPEOLQJ�DQG�RQO\�����SHUFHQW�VSHQG�VL[�WR����

KRXUV�JDPEOLQJ�ZKHQ�SDUWLFLSDWLQJ�LQ�WKHLU�IDYRULWH�W\SH�RI�JDPEOLQJ�

5HDVRQV�IRU�*DPEOLQJ

3HRSOH�JDPEOH�IRU�PDQ\�UHDVRQV���7DEOH����� SUHVHQWV�VHYHUDO�UHDVRQV�WKDW�SHRSOH�RIWHQ�JLYH�IRU�

SDUWLFLSDWLQJ�LQ�WKHLU�IDYRULWH�IRUP�RI�JDPEOLQJ���7KH�PRVW�LPSRUWDQW�UHDVRQ�JLYHQ�IRU�JDPEOLQJ�LQ�

0DU\ODQG�ZDV�WR�ZLQ�PRQH\�������SHUFHQW��IROORZHG�E\�IXQ�DQG�HQWHUWDLQPHQW�������SHUFHQW����7KH�OHDVW�

LPSRUWDQW�UHDVRQ�IRU�JDPEOLQJ�IRU�0DU\ODQGHUV�LV�WR�GLVWUDFW�WKHP�IURP�HYHU\GD\�SUREOHPV������SHUFHQW����

&RPSDUHG�ZLWK�RWKHU�UHFUHDWLRQDO�DQG�VRFLDO�DFWLYLWLHV��JDPEOLQJ�LV�QRW�DW�DOO�LPSRUWDQW�WR�PRVW�

0DU\ODQGHUV�����SHUFHQW��

7DEOH������ 5HDVRQV�IRU�*DPEOLQJ

5HDVRQV�IRU�*DPEOLQJ
9HU\�

,PSRUWDQW�
���

6RPHZKDW�
LPSRUWDQW����

1RW�DW�DOO�
LPSRUWDQW����

7RWDO
�Q��

7R�ZLQ�PRQH\ ���� ���� ���� ���

)RU�HQWHUWDLQPHQW�RU�IXQ ���� ���� ���� ���

,WV�H[FLWLQJ�DQG�FKDOOHQJLQJ ���� ���� ���� ���
%HFDXVH�LW�LV�LQH[SHQVLYH�
HQWHUWDLQPHQW

���� ���� ���� ���

7R�GLVWUDFW�\RXUVHOI�IURP�HYHU\GD\�
SUREOHPV

��� ���� ���� ���

0RVW�SHRSOH�������SHUFHQW��JDPEOH�ZLWK�WKHLU�IULHQGV��FR�ZRUNHUV��QHLJKERUV�RU�FOXE�PHPEHUV��RU�

ZLWK�WKHLU�VSRXVH��SDUWQHU�RU�VLJQLILFDQW�RWKHU�������SHUFHQW� RU�RWKHU�IDPLO\�PHPEHU�������SHUFHQW����,Q�

0DU\ODQG�������SHUFHQW�RI�WKH�SRSXODWLRQ�JDPEOHV DORQH�DQG�����SHUFHQW�JDPEOH�ZLWK�VRPH�RWKHU�

LQGLYLGXDO�RU�JURXS�PHPEHUV�
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.QRZOHGJH�RI�7UHDWPHQW�$OWHUQDWLYHV

:H�DVNHG�SDUWLFLSDQWV�LI�WKH\�NQHZ�WKDW�WKHUH�ZDV�D�WROO�IUHH�KHOSOLQH�WKDW�SURYLGHV�FULVLV�KHOS�RU�

UHIHUUDO�WR�SUREOHP�JDPEOHUV�DQG�RWKHUV���2QO\������SHUFHQW�NQHZ�D�KHOSOLQH�H[LVWHG���,Q�DGGLWLRQ� RQO\�

�����SHUFHQW�NQHZ�WKDW�*DPEOHUV�$QRQ\PRXV�H[LVWV���2QO\�����SHUFHQW�RI�0DU\ODQGHUV�KDG�VRPHRQH�FORVH�

WR�WKHP�ZKR�JDPEOHG�VR�PXFK�LQ�WKH�SDVW����PRQWKV WKDW�LW�WURXEOHG�WKHP�

.QRZOHGJH�RI�7UHDWPHQW�$OWHUQDWLYHV�E\�5HJLRQ

([DPLQLQJ�WKH�NQRZOHGJH�RI�WUHDWPHQW�DOWHUQDWLYHV�E\�UHJLRQ�GHPRQVWUDWHV WKDW�WKH�ODFN�RI�

XQGHUVWDQGLQJ�RI�DYDLODEOH�JDPEOLQJ�WUHDWPHQWV�VHUYLFHV�LV�FRQVLVWHQWO\�KLJK��RYHU����SHUFHQW�DQVZHU�QR�

RU�GR�QRW�NQRZ�WKDW�WKH�VSHFLILF�WUHDWPHQW�DOWHUQDWLYH�H[LVWV��LQ�DQ\�UHJLRQ���7DEOHV������WR������SUHVHQW�

WKHVH�UHVXOWV�

7DEOH������ .QRZOHGJH�RI�7ROO�)UHH�+RWOLQH
5HJLRQ <HV ��� 1R ��� 'RQ¶W�.QRZ ��� 7RWDO ���

&HQWUDO ���� ���� ���� ���
:HVWHUQ ���� ���� ���� ���
6RXWKHUQ ���� ���� ���� ���
(DVWHUQ�6KRUH ���� ���� ���� ���
�1 ������

7DEOH������ .QRZOHGJH�RI�*DPEOHUV�$QRQ\PRXV
5HJLRQ <HV ��� 1R ��� 'RQ¶W�.QRZ ��� 7RWDO ���

&HQWUDO ���� ���� ���� ���
:HVWHUQ ���� ���� ���� ���
6RXWKHUQ ���� ���� ���� ���
(DVWHUQ�6KRUH ���� ���� ���� ���
�1 ������

7DEOH������ .QRZOHGJH�RI�2XWSDWLHQW�7UHDWPHQW
5HJLRQ <HV ��� 1R ��� 'RQ¶W�.QRZ ��� 7RWDO ���

&HQWUDO ���� ���� ���� ���
:HVWHUQ ���� ���� ���� ���
6RXWKHUQ ���� ���� ���� ���
(DVWHUQ�6KRUH ���� ���� ���� ���
�1 ������
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&+$37(5�),9(
352%/(0�$1'�3$7+2/2*,&$/�*$0%/,1*�,1�0$5</$1'

,Q�WKLV�FKDSWHU�ZH�XVH�WKH�OLIHWLPH�125&�'60�,9�6FUHHQ�IRU�*DPEOLQJ�3UREOHPV��12'6�

GHVFULEHG�LQ�&KDSWHU�2QH�WR�SUHVHQW�LQIRUPDWLRQ�DERXW�WKH�SURSRUWLRQ RI�0DU\ODQGHUV�ZKR�DUH�DW ULVN�IRU�

SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ� RU�VFRUH�DV SUREOHP�DQG�SDWKRORJLFDO�JDPEOHUV�� :H�EHJLQ�E\�

SUHVHQWLQJ�LQIRUPDWLRQ�DERXW�WKH�QXPEHU�RI�0DU\ODQGHUV�UHSUHVHQWHG�E\�WKH�SURSRUWLRQV�RI�DW�ULVN��

SUREOHP�DQG�SDWKRORJLFDO�JDPEOHUV�LQ�WKH�SRSXODWLRQ���1H[W�ZH�SUHVHQW�WKHVH�SHUFHQWDJHV�E\�NH\�

GHPRJUDSKLFV��UHJLRQV�LQ�0DU\ODQG��DQG�VXEVWDQFH�DEXVH�DQG�KHDOWK�PHDVXUHV���)LQDOO\�ZH�SUHVHQW�WKH�

PHDQ�DPRXQW�RI�H[SHQGLWXUHV�RQ�HDFK�W\SH�RI�JDPEOLQJ�IRU�WKRVH�WKDW�GLG�JDPEOH��E\�WKH�OLIHWLPH�12'6

DQG�RYHUDOO� 'XH�WR�VPDOO�VDPSOH�VL]H��ZH�FRPELQHG�WKH�SDWKRORJLFDO�DQG�SUREOHP�JDPEOLQJ FDWHJRULHV�

,Q�DGGLWLRQ��+LVSDQLF��$VLDQ�DQG�RWKHU�UDFHV�ZHUH�FRPELQHG�LQWR�RQH�FDWHJRU\��2WKHU��LQ�RUGHU�WR�HQVXUH�

DGHTXDWH�FHOO�VL]H�

,Q������������SHUFHQW�RI�0DU\ODQGHUV�KDG�QHYHU�JDPEOHG������ SHUFHQW�RI�0DU\ODQGHUV�VFRUHG�ORZ�

ULVN�LQ�WKH�12'6�DQG���SHUFHQW�VFRUHG�DW�ULVN�RI�EHFRPLQJ�D�SUREOHP�RU�SDWKRORJLFDO�JDPEOHU���7KH�

SUHYDOHQFH�RI�SUREOHP�JDPEOLQJ�LQ�0DU\ODQG�LV�����SHUFHQW�DQG�SUHYDOHQFH�RI�SDWKRORJLFDO�JDPEOLQJ�LV�

����SHUFHQW�� :KHQ SDWKRORJLFDO�DQG�SUREOHP�JDPEOHUV�DUH�FRPELQHG��WKH�SUHYDOHQFH�RI�

SUREOHP�SDWKRORJLFDO�JDPEOLQJ�LV�����SHUFHQW�

3RSXODWLRQ�(VWLPDWHV�

,Q�HSLGHPLRORJLFDO�UHVHDUFK��SUHYDOHQFH�LV�D�PHDVXUH�RI�WKH�QXPEHU�RI�LQGLYLGXDOV�LQ�WKH�

SRSXODWLRQ�ZLWK�D�GLVRUGHU�DW�RQH�SRLQW�LQ�WLPH�� 3UHYDOHQFH�UDWHV�DUH�EDVHG�RQ�VDPSOHV�UDWKHU�WKDQ�WKH�

HQWLUH�SRSXODWLRQ�� 2QH�LPSRUWDQW�VRXUFH�RI�XQFHUWDLQW\�LQ�JHQHUDOL]LQJ�IURP�D�VDPSOH�WR�WKH�SRSXODWLRQ²

VDPSOLQJ�HUURU²LV�JHQHUDOO\�SUHVHQWHG�DV�D�PHDVXUH�RI�WKH�XQFHUWDLQW\�DURXQG�WKH�LGHQWLILHG�YDOXH�

&DOFXODWLRQV�RI�WKH�VL]H�RI�WKLV�YDULDWLRQ²VRPHWLPHV�FDOOHG�WKH�FRQILGHQFH�LQWHUYDO�DQG�VRPHWLPHV�

UHIHUUHG�WR�DV�WKH�PDUJLQ�RI�HUURU²DUH�EDVHG�RQ�WKH�SHUFHQWDJH�RI�WKH�VDPSOH�ZLWK�D�SDUWLFXODU�

FKDUDFWHULVWLF�DQG�WKH�VL]H�RI�WKH�VDPSOH���,W�LV�LPSRUWDQW�WR�HPSKDVL]H�WKDW�WKH�QXPEHUV�GLVFXVVHG�EHORZ�

DUH�EDVHG�RQ�WKH�LGHQWLILHG�SRLQW�SUHYDOHQFH�HVWLPDWHV�DQG�FRXOG�EH�VXEVWDQWLDOO\�VPDOOHU�RU�ODUJHU��

GHSHQGLQJ�RQ�WKH�VL]H�RI�WKH�FRQILGHQFH�LQWHUYDO�DURXQG�WKHVH�HVWLPDWHV�

$FFRUGLQJ�WR�WKH�PRVW�UHFHQW�FHQVXV� WKH�SRSXODWLRQ�RI�0DU\ODQG DJHG����DQG�RYHU�LV�SUHVHQWO\�

�����������0DU\ODQG�6WDWH�'DWD�&HQWHU��������� 7DEOH���� SUHVHQWV�WKH�SRLQW�SUHYDOHQFH�HVWLPDWHV�IRU�DW�

ULVN��SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ�LQ�0DU\ODQG�DORQJ�ZLWK�WKH�FRQILGHQFH�LQWHUYDOV�DURXQG�WKHVH�

HVWLPDWHV���7KH�WDEOH�DOVR�SUHVHQWV�WKH�QXPEHU�RI�LQGLYLGXDOV�DJHG����DQG�RYHU�LQ�WKH�0DU\ODQG�SRSXODWLRQ�

UHSUHVHQWHG�E\�WKHVH SRLQW�HVWLPDWHV DORQJ�ZLWK�WKH�FRQILGHQFH�LQWHUYDO QXPEHUV�� %DVHG�RQ�WKHVH�ILJXUHV��

ZH�HVWLPDWH�WKDW�DSSUR[LPDWHO\��������0DU\ODQG�DGXOWV�FDQ�EH�FODVVLILHG�DV�OLIHWLPH�SDWKRORJLFDO�
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JDPEOHUV��$QRWKHU �������0DU\ODQG�DGXOWV�FDQ�EH�FODVVLILHG�DV�OLIHWLPH�SUREOHP�JDPEOHUV�� 7DNHQ�

WRJHWKHU��DSSUR[LPDWHO\���������0DU\ODQG�DGXOWV�KDYH�H[SHULHQFHG�PRGHUDWH�WR�VHYHUH�GLIILFXOWLHV�UHODWHG�

WR�WKHLU�JDPEOLQJ�� ,I�ZH�FRQVLGHU�WKDW�HDFK�SUREOHP�DQG�SDWKRORJLFDO�JDPEOHU�LV�UHVSRQVLEOH�IRU�VRFLDO�

DQG�HFRQRPLF�LPSDFWV�WKDW�ULSSOH�RXW�WR�WKHLU�IDPLOLHV��HPSOR\HUV�DQG�FRPPXQLWLHV��WKH�SURSRUWLRQ�RI�WKH�

0DU\ODQG�SRSXODWLRQ�DIIHFWHG�E\�JDPEOLQJ�UHODWHG�SUREOHPV�LV�HYHQ�KLJKHU��

7DEOH������(VWLPDWHG�1XPEHUV�RI�$GXOW�$W�5LVN��3UREOHP�DQG�3DWKRORJLFDO�*DPEOHUV

3URSRUWLRQ�
RI�6DPSOH

�����
&RQILGHQFH�
,QWHUYDO

1XPEHU�LQ�
$GXOW�

3RSXODWLRQ

�����
&RQILGHQFH�
,QWHUYDO

1RQ�*DPEOHUV ���� �������� ������� ��������
�������

/RZ�5LVN�
*DPEOHUV

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

$W�5LVN�*DPEOHUV ��� ������� ������� ��������
�������

3UREOHP�*DPEOHUV ��� ������� ������ �������
�������

3DWKRORJLFDO�
*DPEOHUV

��� ������� ������ �������
������

12'6�E\�'HPRJUDSKLFV

7DEOH���� SUHVHQWV�WKH�12'6�E\�DJH���7KRVH�OHVV�WKDQ��� \HDUV�RI�DJH KDG�D�KLJKHU�SHUFHQWDJH�RI�

SDWKRORJLFDO�DQG�SUREOHP�JDPEOLQJ������SHUFHQW��DV�ZHOO�DV�EHLQJ�DW ULVN�IRU�SDWKRORJLFDO�SUREOHP�

JDPEOLQJ ������SHUFHQW����3HRSOH�DJH����WR����DUH�DW�D�KLJK�ULVN�RI�SDWKRORJLFDO�SUREOHP�JDPEOLQJ �����

SHUFHQW� DOWKRXJK�WKH�SURSRUWLRQ�RI�WKRVH�FODVVLILHG�DV�SDWKRORJLFDO�SUREOHP�LV�VLPLODU�WR�RWKHU��ROGHU�

JURXSV���0DOHV �7DEOH������DUH PRUH�OLNHO\�WKDQ�IHPDOHV�WR�EH�DW�ULVN�IRU�SDWKRORJLFDO�RU�SUREOHP�JDPEOLQJ�

������SHUFHQW�YV������SHUFHQW��DV�ZHOO�DV�PRUH�OLNHO\�WR�EH�SUREOHP�RU�SDWKRORJLFDO�JDPEOHUV �����SHUFHQW�

YV�����SHUFHQW����$IULFDQ�$PHULFDQV �7DEOH����� DUH�PRUH�OLNHO\�WR�EH�DW�ULVN ������SHUFHQW� DQG�DOVR�KDYH�D�

KLJK�UDWH�RI�SDWKRORJLFDO�SUREOHP�JDPEOLQJ�ZKLOH�2WKHU�UDFLDO�JURXSV�DUH�PRVW�OLNHO\�WR�EH�

SDWKRORJLFDO�SUREOHP�JDPEOHUV �����SHUFHQW����/RZHU�LQFRPH�SHRSOH�KDYH�D�KLJKHU�OLNHOLKRRG�RI�EHLQJ

SDWKRORJLFDO�SUREOHP�JDPEOHUV��7DEOH��������7KRVH�ZLWK�LQFRPHV OHVV�WKDQ���������DUH PRUH�OLNHO\ WR�EH�

SDWKRORJLFDO�SUREOHP�JDPEOHUV� DW�QHDUO\����SHUFHQW���3HRSOH�ZLWK�OHVV�WKDQ�KLJK�VFKRRO�HGXFDWLRQ �7DEOH�

���� DUH�PRUH�OLNHO\�WR�EH�SDWKRORJLFDO�SUREOHP�JDPEOHUV��DW������SHUFHQW���:RUNLQJ�VWDWXV�LV�QRW�UHODWHG�WR�

SDWKRORJLFDO�SUREOHP�JDPEOLQJ �7DEOH������
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7DEOH����� 12'6�E\�$JH
$JH /RZ�5LVN�� $W�5LVN�� 3DWKRORJLFDO�3UREOHP�� 7RWDO�

���WR��� ���� ���� ��� ���
���WR��� ���� ��� ��� ���
���WR��� ���� ��� ��� ���
���WR��� ���� ��� ��� ���
���� ���� ��� ��� ���

�1 ������

7DEOH����� 12'6�E\�*HQGHU
*HQGHU /RZ�5LVN�� $W�5LVN�� 3DWKRORJLFDO�3UREOHP�� 7RWDO�
0DOH ���� ���� ��� ���
)HPDOH ���� ��� ��� ���
�1 ������

7DEOH����� 12'6�E\�5DFH
5DFH /RZ�5LVN�� $W�5LVN�� 3DWKRORJLFDO�3UREOHP�� 7RWDO�

:KLWH ���� ��� � ���
$IULFDQ�$PHULFDQ ���� ���� ��� ���
2WKHU ���� ��� ��� ���
�1 ������

7DEOH����� 12'6�E\�,QFRPH
,QFRPH /RZ�5LVN�� $W�5LVN�� 3DWKRORJLFDO�3UREOHP�� 7RWDO�

� ������� ���� ��� ���� ���
��������WR������� ���� ���� ��� ���
��������WR������� ���� ���� ��� ���
��������WR������� ���� ���� ��� ���
��������WR�������� ���� ��� ��� ���
 !������� ���� ��� ��� ���
727$/ �Q� ����� ��� ��� ���
�1 ������

7DEOH����� 12'6�E\�(GXFDWLRQ�/HYHO
(GXFDWLRQ /RZ�5LVN�� $W�5LVN�� 3DWKRORJLFDO�3UREOHP�� 7RWDO�

6RPH�+6�RU�OHVV ���� ���� ���� ���
+6�GHJUHH�RU�*(' ���� ���� ��� ���
���\U�FROOHJH ���� ��� ��� ���
$VVRFLDWH���\U�FROOHJH ���� ��� ��� ���
%DFKHORU¶V�GHJUHH ���� ��� ��� ���
*UDGXDWH�GHJUHH ���� ��� ���� ���
�1 ������
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7DEOH����� 12'6�E\�(PSOR\PHQW�6WDWXV
(PSOR\PHQW /RZ�5LVN�� $W�5LVN�� 3DWKRORJLFDO�3UREOHP�� 7RWDO�

:RUN�)7�RU�37 ���� ��� ��� ���
1RW�ZRUNLQJ�ODVW�ZHHN ���� ��� ��� ���
�1 ������

12'6�E\�5HJLRQ

7DEOH���� SUHVHQWV�WKH�IUHTXHQF\�RI�12'6�E\�UHJLRQ��$V�VKRZQ�LQ�WKH�WDEOH��WKH�(DVWHUQ�VKRUH�

DQG�&HQWUDO�UHJLRQV KDYH�KLJKHU�SHUFHQWDJHV�RI�SDWKRORJLFDO�DQG�SUREOHP�JDPEOHUV������SHUFHQW DQG����

SHUFHQW UHVSHFWLYHO\��WKDQ�WKH�RWKHU�UHJLRQV��&HQWUDO�DQG�VRXWKHUQ�UHJLRQV�KDYH�KLJKHU�SHUFHQWDJH�DW RI

ULVN�JDPEOHUV �DERYH�� SHUFHQW LQ�ERWK�FDVHV��

7DEOH����� 12'6�E\�5HJLRQ
0'�5HJLRQ /RZ�5LVN�� $W�5LVN�� 3DWKRORJLFDO�3UREOHP � 7RWDO�
&HQWUDO ���� ��� ��� ���
:HVWHUQ ���� ��� ��� ���
6RXWKHUQ ���� ��� ��� ���
(DVWHUQ�6KRUH ���� ��� ��� ���

�1 ������

12'6�E\�7\SH�RI�*DPEOLQJ

$QRWKHU�DSSURDFK�WR�XQGHUVWDQGLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�JDPEOLQJ�LQYROYHPHQW�DQG�

JDPEOLQJ�UHODWHG�SUREOHPV�LV�WR�H[DPLQH�WKH�SUHYDOHQFH�RI�SUREOHP�JDPEOLQJ�DPRQJ�LQGLYLGXDOV�ZKR�

SDUWLFLSDWH�LQ�VSHFLILF�W\SHV�RI�JDPEOLQJ�� 7DEOH���� VKRZV�WKH�SUHYDOHQFH�RI�DW�ULVN��SUREOHP�DQG�

SDWKRORJLFDO�JDPEOLQJ�DPRQJ�UHVSRQGHQWV�ZKR�KDYH�JDPEOHG�LQ�WKH�SDVW�\HDU DQG�DPRQJ�WKRVH�ZKR�

JDPEOH�PRQWKO\�RU�ZHHNO\�� 7KH�WDEOH�DOVR�VKRZV�WKH�SUHYDOHQFH�RI�DW�ULVN��SUREOHP�DQG�SDWKRORJLFDO�

JDPEOLQJ�DPRQJ�UHVSRQGHQWV�ZKR�KDYH�HYHU�SDUWLFLSDWHG�LQ�VSHFLILF�W\SHV�RI�JDPEOLQJ��

:KLOH�,QWHUQHW�JDPEOLQJ�KDG�WKH�KLJKHVW�SUHYDOHQFH�RI�SUREOHP�SDWKRORJLFDO�JDPEOLQJ��WKLV�IRUP�

UHSUHVHQWV�D�YHU\�VPDOO�SURSRUWLRQ�RI�JDPEOHUV������SHUFHQW� VHH�7DEOH���������3HRSOH�ZKR�SOD\�PDFKLQHV�

RXWVLGH�FDVLQRV��DORQJ�ZLWK�WKRVH�ZKR�ZDJHU�RQ�SULYDWH�JDPHV�DQG�VSRUWV� KDYH�WKH�KLJKHVW�UDWHV�RI�

SUREOHP�SDWKRORJLFDO�JDPEOLQJ�
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7DEOH����� 12'6�E\�7\SH�RI�*DPEOLQJ

1
/RZ�5LVN�

��� $W�5LVN����
3UREOHP�3DWKRORJLFDO�

��� 7RWDO����
3DVW�\HDU�JDPEOHUV ���� ���� ��� ��� ���

0RQWKO\�JDPEOHUV ���� ���� ���� ��� ���

:HHNO\�JDPEOHUV ��� ���� �� ���� ���

(YHU�*DPEOHG�LQ�
/RWWHU\ ���� ���� ���� ��� ���

&DVLQRV ���� ���� ���� ��� ���
0DFKLQHV�RXWVLGH�
FDVLQRV ���� ���� ���� ��� ���

3ULYDWH ���� ���� ���� ��� ���

+RUVH�'RJ�UDFLQJ ���� ���� ���� ��� ���

%LQJR ���� ���� ���� ��� ���

6SRUWV ���� ���� ���� ��� ���

,QWHUQHW ��� ���� ���� ���� ���

2WKHU ���� ���� ��� ��� ���

,W�LV�LPSRUWDQW�WR�HPSKDVL]H�WKDW�WKHUH�LV�VXEVWDQWLDO�RYHUODS�LQ�PHPEHUVKLS�LQ�WKH�JURXSV�RI�

JDPEOHUV�LGHQWLILHG�LQ�WKLV�WDEOH���0RVW�ORWWHU\�DQG�FDVLQR�SOD\HUV�WHQG�WR�SDUWLFLSDWH�LQ�RQO\�RQH�RU�WZR�

RWKHU�JDPEOLQJ�DFWLYLWLHV�DQG�WKH�SUHYDOHQFH�RI�SUREOHP�SDWKRORJLFDO�JDPEOLQJ�LQ�WKHVH�JURXSV�LV�QRW�

PXFK�KLJKHU�WKDQ�WKH�SUHYDOHQFH�UDWH�LQ�WKH�SRSXODWLRQ�DV�D�ZKROH���,Q�FRQWUDVW��WKH�VPDOOHU�JURXSV�RI�

SHRSOH�ZKR�ZDJHU�RQ�ELQJR�DV�ZHOO�DV�WKRVH�ZKR�ZDJHU�RQ�VSRUWV�RU�SULYDWH�JDPHV�WHQG�WR�SDUWLFLSDWH�LQ�

PDQ\ RWKHU�JDPEOLQJ�DFWLYLWLHV��ZLWK�KLJKHU�SUHYDOHQFH�UDWHV�DVVRFLDWHG�ZLWK�WKH�LQFUHDVLQJ�FRQFHQWUDWLRQ�

RI�SUREOHP�SDWKRORJLFDO�JDPEOLQJ�ZLWKLQ�JURXSV�RI�PRUH�PXOWLSO\�HQJDJHG�JDPEOHUV���

&RPSDULQJ�0DU\ODQG�ZLWK�2WKHU�6WDWHV

,W�LV�LQIRUPDWLYH�WR�FRPSDUH�WKH�SUHYDOHQFH�RI�DW�ULVN��SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ�LQ�

0DU\ODQG�ZLWK�FRPSDUDEOH�HVWLPDWHV�IURP�RWKHU�8�6��MXULVGLFWLRQV���7DEOH������SUHVHQWV�OLIHWLPH�

SUHYDOHQFH�UDWHV�IRU�8�6��VWDWHV�ZKHUH�SUHYDOHQFH�VXUYH\V�XVLQJ�WKH 12'6�KDYH�EHHQ�FRQGXFWHG���2YHUDOO��

WKLV�WDEOH�VKRZV�WKDW�WKH�OLIHWLPH�SUHYDOHQFH�RI�DW�ULVN��SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ�LQ�0DU\ODQG�LV�

DW�WKH�KLJKHU�HQG�RI�D�UDQJH�RI�HVWLPDWHV�EDVHG�RQ�WKH�VDPH�SUREOHP�JDPEOLQJ�VFUHHQ���7KH�RQO\�VWDWHV�

ZLWK�D�KLJKHU�SUHYDOHQFH�RI�SUREOHP�SDWKRORJLFDO�JDPEOLQJ�WKDQ�0DU\ODQG�DUH�&DOLIRUQLD�DQG�1HYDGD���,W�

LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�\HDU�RI�WKH�SUHYDOHQFH�VXUYH\�DQG�FKDQJHV LQ�DWWLWXGHV�DQG�DFFHVVLELOLW\�WR�

JDPEOLQJ�RYHU�WLPH�PD\�LQIOXHQFH�WKHVH�GLIIHUHQFHV�
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7DEOH�������12'6�E\�-XULVGLFWLRQ

<HDU Q $W�5LVN����
3UREOHP�3DWKRORJLFDO�
���

1RUWK�'DNRWD� ���� ����� ��� ���

)ORULGD� ���� ����� ��� ���

2UHJRQ� ���� ����� ��� ���

$UL]RQD ���� ����� ���� ���

1HZ�0H[LFR� ���� ����� ��� ���

8QLWHG�6WDWHV ���� ����� ��� ���

&RQQHFWLFXW ���� ����� ��� ���

0DU\ODQG ���� ����� ��� ���

&DOLIRUQLD ���� ����� ��� ���

1HYDGD ���� ����� ���� ���
6RXUFHV���*HUVWHLQ�HW�DO���������6KDSLUD��)HUJXVRQ��)URVW�3LQHGD��	�*ROG��������6SHFWUXP�*DPLQJ�*URXS��
������9ROEHUJ������D������E������������D��9ROEHUJ�	�%HUQKDUG��������9ROEHUJ�HW�DO�������E�

12'6�E\�6XEVWDQFH�$EXVH�DQG�+HDOWK�6WDWXV�0HDVXUHV�

7DEOHV����� WKURXJK����� SUHVHQW�12'6�E\�VPRNLQJ�VWDWXV��DOFRKRO�FRQVXPSWLRQ��DQ\�LOOHJDO�GUXJ�

XVH�DQG�KHDOWK�VWDWXV���6PRNLQJ�GDLO\�LV�KLJKO\�DVVRFLDWHG�ZLWK�SDWKRORJLFDO�SUREOHP�JDPEOLQJ ����

SHUFHQW���/LNHZLVH��KLJKHU�DOFRKRO�FRQVXPSWLRQ ��� SHUFHQW��DQG�PRUH�LQFLGHQFHV�RI�ELQJH�GULQNLQJ ���

SHUFHQW� DUH�DVVRFLDWHG�ZLWK�SDWKRORJLFDO�SUREOHP�JDPEOLQJ��

$V�WKH�QXPEHU�RI�GULQNV�SHU�RFFDVLRQ�LQFUHDVHV��WKH�SUHYDOHQFH�RI�SDWKRORJLFDO�SUREOHP�JDPEOLQJ�

LQFUHDVHV���$Q\�LOOHJDO�GUXJ�XVH�LV DOVR DVVRFLDWHG�ZLWK�KLJKHU�OLNHOLKRRG�RI�SDWKRORJLFDO�SUREOHP�

JDPEOLQJ ��� SHUFHQW����:H�ILQG�WKDW�WKH�SRRUHU�WKH�VHOI�UHSRUWHG�KHDOWK�VWDWXV��WKH�JUHDWHU�OLNHOLKRRG�RI�

SDWKRORJLFDO�SUREOHP�JDPEOLQJ�DV�ZHOO�DV�DW�ULVN�JDPEOLQJ�

7DEOH������ 12'6�E\�&LJDUHWWH�8VH

&LJDUHWWH�8VH /RZ�5LVN�� $W�5LVN�� 3DWKRORJLFDO�3UREOHP�� 7RWDO�
'DLO\� ���� ���� ��� ���
/HVV�WKDQ�GDLO\ ���� ���� ��� ���
1HYHU�VPRNH ���� ��� ��� ���
�1 ������
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7DEOH������ 12'6�E\�$OFRKRO�&RQVXPSWLRQ
$OFRKRO�&RQVXPSWLRQ /RZ�5LVN�� $W�5LVN�� 3DWKRORJLFDO�3UREOHP�� 7RWDO�
'DLO\ ���� ���� ���� ���
6HYHUDO�WLPHV�D�ZHHN ���� ���� ��� ���
6HYHUDO�WLPHV�D�PRQWK ���� ���� ��� ���
2QFH�D�PRQWK�RU�OHVV ���� ��� ��� ���
2QO\�D�IHZ�GD\V�DOO�\HDU ���� ��� ��� ���
1HYHU ���� ��� ��� ���
�1 ������

7DEOH������ 12'6�E\�%LQJH�)UHTXHQF\
%LQJH�)UHTXHQF\ /RZ�5LVN�� $W�5LVN��� 3DWKRORJLFDO�3UREOHP�� 7RWDO�

!IHZ�GD\V�D�\HDU ���� ���� ���� ���
2QO\�D�IHZ�GD\V�D�\HDU ���� ���� ��� ���
1HYHU� ���� ��� ��� ���
�1 ������

7DEOH������ 12'6�E\�1XPEHU�RI�'ULQNV
���'ULQNV /RZ�5LVN�� $W�5LVN�� 3DWKRORJLFDO�3UREOHP�� 7RWDO�
� ���� ��� ��� ���
� ���� ��� ��� ���
� ���� ���� ��� ���
� ���� ���� ��� ���
� ���� ���� ��� ���
�1 ������

7DEOH������ 12'6�E\ $Q\�,OOHJDO�'UXJ�8VH
'UXJ�8VH /RZ�5LVN�� $W�5LVN�� 3DWKRORJLFDO�3UREOHP�� 7RWDO�
1R ���� ��� ��� ���
<HV ���� ���� ���� ���

�1 ������

7DEOH������ 12'6�E\�+HDOWK�6WDWXV
+HDOWK�6WDWXV /RZ�5LVN�� $W�5LVN�� 3DWKRORJLFDO�3UREOHP�� 7RWDO�
([FHOOHQW ���� ��� ��� ���
*RRG ���� ��� ��� ���
)DLU�3RRU ���� ���� ��� ���

�1 ������

0RQWKO\�*DPEOLQJ�([SHQGLWXUHV�E\�7\SH�RI�*DPEOLQJ�DQG�12'6

$V�VKRZQ�LQ�7DEOH�������RYHUDOO��0DU\ODQGHUV�VSHQG��LQ�D�W\SLFDO�PRQWK��WKH�PRVW�JDPEOLQJ�

GROODUV�RQ�,QWHUQHW ������PRQWK���IROORZHG�E\�D�ORZHU�DPRXQW�LQ�FDVLQRV ������PRQWK� DQG�PDFKLQHV�

RXWVLGH�FDVLQRV�������PRQWK���:KHQ�ZH�DQDO\]H�WKH�SDWWHUQ�RI�W\SLFDO�PRQWKO\�JDPEOLQJ�H[SHQGLWXUHV�

DPRQJVW�SUREOHP�SDWKRORJLFDO�JDPEOHUV��ZH�ILQG�WKDW�WKH�RYHUDOO�0DU\ODQG�WUHQG�KROGV��
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3UREOHP�SDWKRORJLFDO�JDPEOHUV�VSHQG�RQ�DYHUDJH �����PRQWK LQ�SULYDWH�JDPHV�������PRQWK LQ�ELQJR�DQG�

����PRQWK LQ�KRUVH�UDFHV� PRUH WKDQ�WKH�RYHUDOO SRSXODWLRQ�

7DEOH������ 12'6�0RQWKO\�*DPEOLQJ�([SHQGLWXUHV LQ�'ROODUV�SHU�7\SLFDO�0RQWK

7\SH�RI�JDPEOLQJ
/RZ�5LVN

���
$W�5LVN
���

3UREOHP�3DWKRORJLFDO
���

2YHUDOO�0HDQ
���

7RWDO
�1�

&DVLQR ����� ����� ����� ����� ����
6ORW�0DFKLQHV�RXWVLGH�
RI�FDVLQR

���� ����� ����� ����� ���

/RWWHU\ ���� ���� ���� ���� ����
+RUVH�UDFHV ���� ����� ����� ����� ���
'RJ�UDFHV ���� ���� ���� ���� ��
%LQJR ���� ���� ����� ���� ���
3ULYDWH�JDPHV ���� ���� ����� ���� ���
6SRUWV�ZDJHULQJ ���� ���� ����� ���� ���
,QWHUQHW ����� ����� ����� ����� ��
2WKHU ���� ���� ���� ���� ����
2YHUDOO�WRWDO�PHDQ
���

����� ����� ������� ����� ����

.QRZOHGJH�RI�7UHDWPHQW�$OWHUQDWLYHV�E\ 12'6

7DEOHV����� WR����� SUHVHQW�UHVSRQGHQWV¶ NQRZOHGJH�RI�WUHDWPHQW�DOWHUQDWLYHV�IRU�JDPEOLQJ�

SUREOHPV�E\�WKH�12'6�VFRUHV���3UREOHP�DQG�SDWKRORJLFDO�JDPEOHUV�GR�KDYH�WKH�PRVW�NQRZOHGJH�RI�WKH�

H[LVWHQFH�RI�WROO�IUHH�KRWOLQHV������ SHUFHQW���*DPEOHUV�$QRQ\PRXV������ SHUFHQW�� DQG�RXWSDWLHQW�VHUYLFHV�

����� SHUFHQW����7KHVH�UHVXOWV�DUH�VXUSULVLQJO\�KLJK��JLYHQ�WKH�DEVHQFH�RI�FHUWLILHG�SUREOHP�JDPEOLQJ�

FRXQVHORUV�LQ�0DU\ODQG�DV ZHOO�DV�WKH�ORZ�OHYHO�RI�IXQGLQJ�IRU�SUREOHP�JDPEOLQJ�VHUYLFHV�WR�GDWH�

�$VVRFLDWLRQ�RI�3UREOHP�*DPEOLQJ�6HUYLFH�$GPLQLVWUDWRUV���������

7DEOH������ .QRZOHGJH�RI�7ROO�)UHH�+RWOLQH

*DPEOHU�7\SH <HV ��� 1R ��� 'RQ¶W�.QRZ ��� 7RWDO ���
/RZ�5LVN ���� ���� ���� ���
$W�5LVN ���� ���� ���� ���
3UREOHP�3DWKRORJLFDO ���� ���� ���� ���
�1 ������

7DEOH������ .QRZOHGJH�RI�*DPEOHUV�$QRQ\PRXV
*DPEOHU�7\SH <HV ��� 1R ��� 'RQ¶W�.QRZ ��� 7RWDO ���

/RZ�5LVN ���� ���� ���� ���
$W�5LVN ���� ���� ���� ���
3UREOHP�3DWKRORJLFDO ���� ���� ���� ���
�1 ������
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7DEOH������ .QRZOHGJH�RI�2XWSDWLHQW�7UHDWPHQW
*DPEOHU�7\SH <HV ��� 1R ��� 'RQ¶W�.QRZ ��� 7RWDO ���

/RZ�5LVN ���� ���� ���� ���
$W�5LVN ���� ���� ���� ���
3UREOHP�3DWKRORJLFDO ���� ���� ���� ���
�1 ������

*DPEOLQJ�%HKDYLRU
0RVW�SUREOHP�SDWKRORJLFDO�JDPEOHUV�WUDYHO���WR����PLOHV�WR�JDPEOH��7DEOH���������

3UREOHP�SDWKRORJLFDO�JDPEOHUV�VSHQG�RYHU���KRXUV�RQ�WKHLU�W\SLFDO�WLPH�JDPEOLQJ��7DEOH�������DQG�

JHQHUDOO\�JDPEOH�ZLWK�RWKHUV��QRW�UHODWHG�WR�WKHP��7DEOH�������

7DEOH������ 'LVWDQFHG�7UDYHOHG�WR�*DPEOH
'LVWDQFH�
7UDYHOHG

/RZ�5LVN�*DPEOHU
���

$W�5LVN�*DPEOHU
���

3UREOHP��3DWKRORJLFDO�
*DPEOHU ���

7RWDO ���

'RQ¶W�7UDYHO ���� ���� ��� ���
��PLOHV�RU�OHVV ���� ���� ��� ���
��WR����PLOHV ���� ���� ���� ���
���WR����PLOHV ���� ���� ��� ���
���WR����PLOHV ���� ���� ��� ���
���WR����PLOHV ���� ���� ��� ���
0RUH�WKDQ����
PLOHV

���� ���� ��� ���

�1 ������

7DEOH������ 7LPH�6SHQW�*DPEOLQJ

7LPH�6SHQW
/RZ 5LVN�*DPEOHU

���
$W�5LVN�*DPEOHU

���
3UREOHP��3DWKRORJLFDO�

*DPEOHU ���
7RWDO
���

/HVV�WKDQ���
KRXU

���� ��� ��� ���

��WR���KRXUV ���� ���� ��� ���
��WR���KRXUV ���� ���� ��� ���
��WR����KRXUV ���� ���� ���� ���
0RUH�WKDQ����
KRXUV

���� ���� ���� ���

�1 ������
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7DEOH������ :LWK�:KRP�'R�<RX�*DPEOH
/RZ�5LVN�
*DPEOHU ���

$W�5LVN�*DPEOHU
���

3UREOHP��
3DWKRORJLFDO�
*DPEOHU ���

7RWDO ���

$ORQH ���� ���� ��� ���
6SRXVH ���� ��� ��� ���
)DPLO\�PHPEHU ���� ���� ��� ���
)ULHQG�V� ���� ���� ��� ���
2WKHU ���� ���� ���� ���
�1 ������
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&+$37(5�6,;
&203$5,1*�121�352%/(0��$7�5,6.�$1'�352%/(0�3$7+2/2*,&$/�*$0%/(56�,1�

0$5</$1'

7KH�IROORZLQJ�VHW�RI�ORJLVWLF�PRGHOV�IROORZ�WKH�VDPH�GHYHORSPHQWDO�IUDPHZRUN��0RGHO���LV�

GHPRJUDSKLFV��0RGHO���DGGV�VXEVWDQFH�DEXVH�PHDVXUHV��DQG�0RGHO���DGGV�KHDOWK�VWDWXV�YDULDEOHV���

+RZHYHU��WKH�GHSHQGHQW�YDULDEOH�FKDQJHV�IURP�D�SHUVRQ�DW�ULVN�WR�D�SHUVRQ�ZKR�FXUUHQWO\�LV�D�

SUREOHP�SDWKRORJLFDO�JDPEOHU��7KH�LQGHSHQGHQW�YDULDEOHV�LQ�DOO�PRGHOV�DUH�LQGLFDWRU�YDULDEOHV��PHDQLQJ�

WKH\�HTXDO���LI�WKDW�FDWHJRU\�H[LVWV�DQG���LI�QRW���)RU�WKH�PRGHOV�WR�EH�HVWLPDWHG��RQH�FDWHJRU\�PXVW�EH�

H[FOXGHG���7KH�H[FOXGHG�FDWHJRU\�LV�OLVWHG�LQ�WKH�WDEOH�E\�WKH�FDWHJRU\�KHDGLQJ���)RU�H[DPSOH��WKH�&HQWUDO�

5HJLRQ�ZDV�H[FOXGHG�IRU�WKH�UHJLRQ�YDULDEOHV���$OO�PRGHOV�DUH�HVWLPDWHG�XVLQJ�WKH�ZHLJKWV�GHYHORSHG�IRU�

WKH�GDWD�DQG�WKH�VXUYH\�FRPPDQGV�LQ�67$7$����:H�SUHVHQW�WKH�RGGV�UDWLRV ZKLFK�LQGLFDWH�WKH�RGGV�RI�

WKH�RXWFRPH �$W�5LVN�IRU�3UREOHP�3DWKRORJLFDO�*DPEOLQJ IRU�7DEOH����3DWKRORJLFDO�RU�3UREOHP�JDPEOLQJ�

IRU�7DEOH��� RFFXUUHQFH�UHODWLYH�WR�WKH�UHIHUHQFH�FDWHJRU\���)RU�H[DPSOH��LQ�7DEOH���WKH�RGGV�RI�EHLQJ�DW�

ULVN IRU�SUREOHP�SDWKRORJLFDO�JDPEOLQJ DUH���� WLPHV�JUHDWHU�IRU�PDOHV�WKDQ�IHPDOHV���:H�GLVFXVV�DQG�

LGHQWLI\�WKH�RGGV�UDWLR�RQO\�IRU�WKRVH�PRGHO�YDULDEOHV�VLJQLILFDQW�DW�S�YDOXH��������S�YDOXH�LV�WKH�

SUREDELOLW\�RI�REWDLQLQJ�D�WHVW�VWDWLVWLFV�DW�OHDVW�DV H[WUHPH�DV�WKH�REVHUYHG��DVVXPLQJ�WKDW�WKH�QXOO�

K\SRWKHVLV�LV�WUXH��

2GGV�RI�%HLQJ�$W�ULVN�IRU�3UREOHP�3DWKRORJLFDO�*DPEOLQJ

$V�VKRZQ�LQ�7DEOH������0RGHO���ZKLFK�RQO\�KDV�GHPRJUDSKLF YDULDEOHV��EHLQJ�PDOH��������VLQJOH�

������DQG�$IULFDQ�$PHULFDQ�������DUH�DOO�DVVRFLDWHG�ZLWK�LQFUHDVHG�RGGV�RI�EHLQJ�DW�ULVN�IRU�

SUREOHP�SDWKRORJLFDO�JDPEOLQJ���+DYLQJ�D�FROOHJH�HGXFDWLRQ�������RU�JUDGXDWH�GHJUHH�������LV�DVVRFLDWHG�

ZLWK�ORZHU�RGGV�IRU�EHLQJ�DW�ULVN�IRU�SUREOHP�SDWKRORJLFDO�JDPEOLQJ���:KHQ�VXEVWDQFH�DEXVH�PHDVXUHV�DUH�

DGGHG�WR�WKH�PRGHO��WKH�HGXFDWLRQ�YDULDEOHV�DUH�QR�ORQJHU�VLJQLILFDQW��DOWKRXJK�EHLQJ�PDOH��������DQG�

$IULFDQ�$PHULFDQ�������VWLOO�FRQWLQXH�WR�GHSLFW�D�VLJQLILFDQW�DVVRFLDWLRQ�RI�LQFUHDVHG�RGGV�� 1HYHU�

VPRNLQJ�������DQG�QR�ELQJH�GULQNLQJ�������DUH�DVVRFLDWHG�ZLWK�ORZHU�RGGV�RI�EHLQJ�DW�ULVN�RI�

SUREOHP�SDWKRORJLFDO�JDPEOLQJ���,Q�WKLV�VHFRQG�PRGHO��WKH�(DVWHUQ�6KRUH�5HJLRQ�LV�DVVRFLDWHG�ZLWK�ORZHU�

RGGV�������RI�EHLQJ�DW�ULVN�IRU�SUREOHP�SDWKRORJLFDO�JDPEOLQJ���$GGLQJ�VHOI�UHSRUWHG�KHDOWK�VWDWXV�WR WKH�

PRGHO�GRHV�QRW GUDPDWLFDOO\�FKDQJH DQ\�RI�WKHVH�HIIHFWV�QRWHG�DERYH���3HRSOH�ZKR�VHOI�UHSRUW�IDLU�SRRU�

KHDOWK�������KDYH�LQFUHDVHG�RGGV�RI�EHLQJ�DW�ULVN�RI�SUREOHP�SDWKRORJLFDO�JDPEOLQJ�
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7DEOH�������/RJLVWLF�0RGHO�RI�$W�5LVN�*DPEOLQJ
,QGHSHQGHQW�
9DULDEOH

0RGHO�� 0RGHO�� 0RGHO��

2GGV�5DWLR 3�9DOXH 2GGV�5DWLR 3�9DOXH 2GGV�5DWLR 3�9DOXH
5HJLRQV��YV��&HQWUDO��

:HVWHUQ ���� ���� ���� ���� ���� ����
6RXWKHUQ ���� ���� ���� ���� ���� ����

(DVWHUQ�6KRUH ���� ���� ���� ���� ���� ����
0DOH ���� ���� ���� ���� ���� ����

$JH��YV���������
���WR��� ���� ���� ���� ���� ���� ����
���WR��� ���� ���� ���� ���� ���� ����
���WR��� ���� ���� ���� ���� ���� ����

��� ���� ���� ���� ���� ���� ����
0DULWDO�VWDWXV��YV��

PDUULHG�
:LGRZHG ���� ���� ���� ���� ���� ����

'LYRUFHG�VHSDUDWHG ���� ���� ���� ���� ���� ����
1HYHU�PDUULHG ���� ���� ���� ���� ���� ����

5DFH��YV��:KLWH�
$IULFDQ�$PHULFDQ ���� ���� ���� ���� ���� ����

2WKHU�5DFH ���� ���� ���� ���� ���� ����
(GXFDWLRQ��YV����+LJK

6FKRRO�
+LJK�6FKRRO�*(' ���� ���� ���� ���� ���� ����

���\U�FROOHJH ���� ���� ���� ���� ���� ����
��\U�DVVRFLDWHG ���� ���� ���� ���� ���� ����

%DFKHORUV ���� ���� ���� ���� ���� ����
*UDGXDWH ���� ���� ���� ���� ���� ����

,QFRPH��YV�����������
�������������� ���� ���� ���� ���� ���� ����
�������������� ���� ���� ���� ���� ���� ����
�������������� ���� ���� ���� ���� ���� ����
��������������� ���� ���� ���� ���� ���� ����

!�������� ���� ���� ���� ���� ���� ����
(PSOR\PHQW��YV��)7�
RU�37�HPSOR\PHQW�

1RW�:RUNLQJ ���� ���� ���� ���� ���� ����
&LJDUHWWH�VPRNLQJ��YV��

GDLO\�VPRNHU��
��GDLO\�VPRNHU ���� ���� ���� ����
1HYHU�VPRNHG ���� ���� ���� ����

%LQJH�GULQNLQJ��YV��!�
IHZ�GD\V�D�\HDU�

%LQJH�GULQN�D�IHZ�GD\V�
D�\HDU

���� ���� ���� ����

1HYHU�ELQJH�GULQN ���� ���� ���� ����
$Q\�LOOHJDO�GUXJ�XVH ����
6HOI�5HSRUWHG�KHDOWK�
VWDWXV��YV��H[FHOOHQW�

���� ���� ����

+HDOWK�VWDWXV�JRRG ���� ����
+HDOWK�6WDWXV�IDLU�SRRU ���� ����
Q ����� ����� �����
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2GGV�RI�%HLQJ�D�3UREOHP�3DWKRORJLFDO�*DPEOHU

$V�VKRZQ�LQ�7DEOH������LOOXVWUDWLQJ 0RGHO���ZKLFK�RQO\�KDV�GHPRJUDSKLF YDULDEOHV��EHLQJ�PDOH�

�������$IULFDQ�$PHULFDQ��������RU�RWKHU�UDFHV�������LV�DVVRFLDWHG�ZLWK�DQ�LQFUHDVH�LQ�WKH�RGGV�RI�EHLQJ D�

SUREOHP�SDWKRORJLFDO�JDPEOHU���%HLQJ�RYHU����������DQG�HGXFDWHG ORZHUV�WKH�RGGV� �LQFUHDVLQJ�HIIHFW�ZLWK�

LQFUHDVLQJ�HGXFDWLRQ�OHYHO��ZLWK�KDYLQJ�D�JUDGXDWH�GHJUHH�������KDYLQJ�WKH�ODUJHVW�HIIHFW�VL]H���,QFUHDVLQJ�

LQFRPH�ORZHUV�WKH�DVVRFLDWHG�RGGV��HVSHFLDOO\�LQFRPHV�!���������������DV�GRHV�EHLQJ�LQ�WKH���������WR�

��������UDQJH���������:KHQ�VXEVWDQFH�DEXVH�PHDVXUHV�DUH�DGGHG�WR�WKH�PRGHO��WKH�HGXFDWLRQ�YDULDEOHV�DUH�

QR�ORQJHU�VLJQLILFDQW��H[FHSW�IRU�KDYLQJ�D�JUDGXDWH�GHJUHH���������%HLQJ�PDOH��������$IULFDQ�$PHULFDQ�

������RU�RWKHU�UDFHV�������UHPDLQ�VLJQLILFDQW�DQG�DUH�DVVRFLDWHG�ZLWK�LQFUHDVHG RGGV�RI�EHLQJ�D�

SUREOHP�SDWKRORJLFDO�JDPEOHU���,QFRPH�OHYHO�DERYH����������������UHPDLQV�QHJDWLYHO\�DVVRFLDWHG�ZLWK�

RGGV�RI�EHLQJ�D�SUREOHP�SDWKRORJLFDO�JDPEOHU���$Q\�LOOHJDO�GUXJ�XVH�������LV�DVVRFLDWHG�ZLWK�LQFUHDVHG�

RGGV�RI�EHLQJ�D�SUREOHP�SDWKRORJLFDO JDPEOHU�� $GGLQJ�VHOI�UHSRUWHG�KHDOWK�VWDWXV�WR�WKH�PRGHO�GRHV�QRW�

FKDQJH�DQ\�RI�WKHVH�HIIHFWV�� 3HRSOH�ZKR�VHOI�UHSRUW�JRRG�KHDOWK�������KDYH�ORZHU�RGGV�RI�EHLQJ�D�

SUREOHP�SDWKRORJLFDO�JDPEOHU EXW�LV�QRW�VLJQLILFDQW�DW�S������
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7DEOH����� /RJLVWLF�0RGHO�RI�3UREOHP�3DWKRORJLFDO�*DPEOLQJ
,QGHSHQGHQW�
9DULDEOH

0RGHO�� 0RGHO�� 0RGHO��
2GGV�5DWLR 3�9DOXH 2GGV�5DWLR 3�9DOXH 2GGV�5DWLR 3�9DOXH

5HJLRQV��YV��&HQWUDO��
:HVWHUQ ���� ���� ���� ���� ���� ����
6RXWKHUQ ���� ���� ���� ���� ���� ����

(DVWHUQ 6KRUH ���� ���� ���� ���� ���� ����
0DOH ���� ���� ���� ���� ���� ����

$JH��YV���������
���WR��� ���� ���� ���� ���� ���� ����
���WR��� ���� ���� ���� ���� ���� ����
���WR��� ���� ���� ���� ���� ���� ����

��� ���� ���� ���� ���� ���� ����
0DULWDO�VWDWXV��YV��

PDUULHG�
:LGRZHG ���� ���� ���� ���� ���� ����

'LYRUFHG�VHSDUDWHG ���� ���� ���� ���� ���� ����
1HYHU�PDUULHG ���� ���� ���� ���� ���� ����

5DFH��YV��:KLWH�
$IULFDQ�$PHULFDQ ���� ���� ���� ���� ���� ����

2WKHU�5DFH ���� ���� ���� ���� ���� ����
(GXFDWLRQ��YV����+LJK�

6FKRRO�
+LJK�6FKRRO�*(' ���� ���� ���� ���� ���� ����

���\U�FROOHJH ���� ���� ���� ���� ���� ����
��\U�DVVRFLDWHG ���� ���� ���� ���� ���� ����

%DFKHORUV ���� ���� ���� ���� ���� ����
*UDGXDWH ���� ���� ���� ���� ���� ����

,QFRPH��YV��
���������

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

!�������� ���� ���� ���� ���� ���� ����
(PSOR\PHQW��YV��)7�
RU�37�HPSOR\PHQW�

1RW�:RUNLQJ ���� ���� ���� ���� ���� ����
&LJDUHWWH�VPRNLQJ�
�YV��GDLO\�VPRNHU�

��GDLO\�VPRNHU ���� ���� ���� ����
1HYHU�VPRNHG ���� ���� ���� ����

%LQJH�GULQNLQJ��YV��!�
IHZ�GD\V�D�\HDU�

%LQJH�GULQN�D�IHZ�
GD\V�D�\HDU

���� ���� ���� ����

1HYHU�ELQJH�GULQN ���� ���� ���� ����
$Q\�LOOHJDO�GUXJ�XVH ���� ���� ���� ����
6HOI�5HSRUWHG�KHDOWK�
VWDWXV��YV��H[FHOOHQW�
+HDOWK�VWDWXV�JRRG ���� ����

+HDOWK�6WDWXV�
IDLU�SRRU

���� ����

Q ����� ����� �����
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&+$37(5�6(9(1
(&2120,&�,1',&$7256�2)�352%/(0�3$7+2/2*,&$/�*$0%/,1*�,1�0$5</$1'

,Q�WKLV�FKDSWHU�ZH�GLVFXVV�SRWHQWLDO�PHDVXUHV�WKDW�FDQ�EH�XWLOL]HG�WR�WUDFN�WKH�LPSDFWV�RI�JDPEOLQJ�

RQ�0DU\ODQGHUV���)LUVW ZH�GLVFXVV�WKH�GDWD�VRXUFHV�DQG VRPH�PHDVXUHV�WKDW�FDQ�EH�XVHG�WR�H[DPLQH�

JDPEOLQJ�LPSDFWV�DW�WKH�FRXQW\�OHYHO���1H[W� WKH�UHSRUW�SUHVHQWV�FXUUHQW�PHDVXUHV�E\�FRXQWLHV�WKDW�ZLOO�

KDYH�VORW PDFKLQHV DQG�WKH�UHPDLQLQJ�FRXQWLHV�LQ�WKH�VWDWH� &RXQWLHV�WKDW�ZLOO�KDYH�VORWV DUH���$QQH�

$UXQGHO��$OOHJDQ\��%DOWLPRUH�&LW\��&HFLO�DQG�:RUFHVWHU�

$�FRPSRQHQW�RI�WKH�$'$$�5HTXHVW�IRU�3URSRVDO�ZDV�WR�GHYHORS�EDVHOLQH�LQGLFDWRUV�RI�WKH�LPSDFW�

RI�JDPEOLQJ���7R�H[DPLQH�WKH�HFRQRPLF�DQG�VRFLDO�LPSDFW�RI�JDPEOLQJ��$'$$�VKRXOG�FROOHFW�DQG�

FRPELQH�LQGLFDWRUV�IURP�SXEOLF�XVH�DQG�H[LVWLQJ�VRXUFHV�WR�WKH�GDWD�FROOHFWHG�IURP�WKH SUHYDOHQFH�VXUYH\���

7KHVH�LQGLFDWRUV�ZLOO�DVVLVW�LQ�H[DPLQLQJ�WKH�LPSDFW�RI�JDPEOLQJ�RQ�0DU\ODQGHUV DV�WKH�IXOO�FRPSOHPHQW�

RI�OHJDO�FDVLQRV�LQ�0DU\ODQG�EHFRPH�RSHUDWLRQDO�DQG�DV�QHDUE\�VWDWHV�FRQWLQXH�WR�H[SDQG�WKHLU�JDPEOLQJ

RIIHULQJV���7KH�LQGLFDWRUV H[DPLQHG�LQ�WKLV�UHSRUW�DOORZ�WKH�VWDWH�WR�PRQLWRU�DUHDV�WR�DVVHVV�WKH�LPSDFW�RI�

WKH�LQWURGXFWLRQ�RI�FDVLQR�JDPEOLQJ�RQ�SRSXODWLRQ�KHDOWK��WKH�HFRQRP\� DQG�FULPH���7KH�PHDVXUHV LQFOXGH�

XQHPSOR\PHQW�UDWHV��LQFRPH��IRUHFORVXUHV��EDQNUXSWF\�ILOLQJV��FULPH�UDWHV��JHQHUDO�KHDOWK�VWDWXV��GULQNLQJ�

VWDWXV��VXEVWDQFH�DEXVH��DQG�VPRNLQJ���%HORZ�LV�D�GHVFULSWLRQ�RI�HDFK�GDWD�VRXUFH�

%HKDYLRUDO�5LVN�)DFWRU�DQG�6XUYHLOODQFH�6\VWHP

,Q������WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��&'&��HVWDEOLVKHG�WKH�%HKDYLRUDO�5LVN�

)DFWRU�6XUYHLOODQFH�6\VWHP �%5)66� WR�PRQLWRU�SXEOLF�KHDOWK��DVVHVV�WDUJHW�GHPRJUDSKLFV��DQG�LPSURYH�

VWDWH�OHJLVODWLRQ��%5)66�LV�D�VWDWHZLGH�KHDOWK VWXG\�SUHVHQWO\�XVHG�LQ�DOO����VWDWHV�� $FFRUGLQJ�WR�&'&� WKH�

%5)66�FDQ�EHVW�EH XQGHUVWRRG�DV��³«DQ�RQJRLQJ�WHOHSKRQH�VXUYHLOODQFH�SURJUDP�GHVLJQHG�WR�FROOHFW�GDWD�

RQ�WKH�EHKDYLRUV�DQG�FRQGLWLRQV�WKDW�SODFH�0DU\ODQGHUV�DW�ULVN�IRU�FKURQLF�GLVHDVHV��LQMXULHV��DQG�

SUHYHQWDEOH�LQIHFWLRXV�GLVHDVHV�´�$�W\SLFDO�VWDWH�VDPSOH�VL]H�IRU�WKLV�VWXG\�LV�URXJKO\�������KRXVHKROGV��

HQFRPSDVVLQJ�UHVLGHQWV�PRVWO\����DQG�RYHU���7KH�TXHVWLRQQDLUHV�DUH�DQQXDO�DQG�WKH�GDWD�DUH SURFHVVHG�

PRQWKO\���,Q�RUGHU�WR�HQVXUH�DFFXUDWH�UHVXOWV��D�ZHLJKWLQJ�IRUPXOD�LV�V\VWHPDWLFDOO\�DSSOLHG�SRVW�GDWD�

FROOHFWLRQ �6RXUFH��KWWS���ZZZ�FGF�JRY�EUIVV�VWDWHLQIR�KWP��

)LYH�VWDWHV�KDYH�DGGHG�D�SUREOHP�JDPEOLQJ�PRGXOH�WR�WKH�%5)66�VXUYH\V�LQ�RQH�RU�PRUH�\HDUV���

7KHVH�VWDWHV�LQFOXGH�,RZD��.DQVDV��0DVVDFKXVHWWV��0LVVRXUL�DQG�9HUPRQW���:KLOH�WKH�%5)66�VXUYH\V�

WHQG�WR�EH�RI�KLJK�TXDOLW\��WKH�SUREOHP�JDPEOLQJ�PRGXOH�XVHG�LQ�WKH�%5)66�VXUYH\V�LV�QRW�ZHOO�VXLWHG�IRU�

WKH�SXUSRVH�RI�WUDFNLQJ�SUREOHP�JDPEOLQJ�SUHYDOHQFH� 2QH�UHDVRQ�LV�WKDW�WKH�PRGXOH�LQFOXGHV�RQO\�RQH�

TXHVWLRQ�DVVHVVLQJ�JDPEOLQJ�SDUWLFLSDWLRQ��DQ�DSSURDFK�WKDW�SUHGLFWDEO\�\LHOGV�XQGHU�UHSRUWV�RI�DFWXDO�

SDUWLFLSDWLRQ���7KH�JDPEOLQJ�PRGXOH�DOVR�LQFOXGHV�WZR�TXHVWLRQV�DVVHVVLQJ�DGYHUVH�FRQVHTXHQFHV��QHLWKHU�
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RI�ZKLFK�LV�GUDZQ�IURP�D�YDOLGDWHG�SUREOHP�JDPEOLQJ�VFUHHQ� DQG�QHLWKHU�RI�ZKLFK�DVVHVVHV�ORVV�RI�

FRQWURO� RQH�RI�WKH�WZR LPSRUWDQW XQGHUO\LQJ�IDFWRUV LQ�WKH�SUREOHP�JDPEOLQJ�FRQVWUXFW��0DLWODQG�	�

$GDPV��������2UIRUG��6SURVWRQ��	�(UHQV��������2UIRUG��:DUGOH��*ULIILWKV��6SURVWRQ��	�(UHQV��������

9ROEHUJ�	�:LOOLDPV�������� 7KXV��%5)66�UHSUHVHQWV�D�YDOXDEOH�GDWD�VHW�WR�PHDVXUH�KHDOWK�LPSDFWV�RI�

JDPEOLQJ�DW�WKH�FRXQW\�OHYHO�RYHU�WLPH�EHFDXVH�WKH�GDWD�DUH�FROOHFWHG�DQQXDOO\�DQG�KDV�FRXQW\�OHYHO�

PHDVXUHV�SXEOLFO\�DYDLODEOH��

%XUHDX�RI�/DERU�6WDWLVWLFV

7KH�%XUHDX�RI�/DERU�6WDWLVWLFV��%/6��LV�DQ�RUJDQL]DWLRQ�HQWZLQHG�ZLWK�WKH IHGHUDO DQG�VWDWH�

JRYHUQPHQW��'HSDUWPHQW�RI�/DERU��8�6��&RQJUHVV��DQG�WKH�SXEOLF���7KHUH�DUH�GR]HQV�RI�FRQILGHQWLDO�

VXUYH\V�DGPLQLVWHUHG�PRQWKO\��TXDUWHUO\ DQG�DQQXDOO\��DOO�RI�ZKLFK�YDU\�E\�VXEMHFW�DQG�UHJLRQ��'DWD�FDQ�

EH�YLHZHG�YLD�VSHFLILF�VXUYH\��JHRJUDSKLF�DUHD��\HDU��DQG�VR�RQ��7RSLFV�FRYHU VXFK�DUHDV�DV�HPSOR\PHQW��

FRQVXPHU�FRVWV��DQG�OD\RIIV�� 7KXV��%/6�GDWD�UHSUHVHQWV D�YDOXDEOH�GDWD�VHW�WR�PHDVXUH�HFRQRPLF�LPSDFWV�

RI�JDPEOLQJ�DW�WKH�FRXQW\�OHYHO�RYHU�WLPH�

0HDVXUHV

+HDOWK�

8VLQJ�GDWD�IURP�WKH������%5)66��SHRSOH�FXUUHQWO\�OLYLQJ�LQ�FRXQWLHV�WKDW�GR�RU�ZLOO�LQ�WKH�IXWXUH�

KDYH�VORW PDFKLQHV DUH�JHQHUDOO\�LQ�SRRUHU�KHDOWK�WKDQ�WKH�UHVW�RI�WKH�VWDWH���)XWXUH�VORWV�FRXQWLHV�DUH�PRUH�

OLNHO\�WR�KDYH�KHDY\�GULQNHUV �GHILQHG�IRU�PHQ���RU�PRUH�GULQNV�GD\��ZRPHQ���RU�PRUH�GULQNV�GD\���ZLWK�

����SHUFHQW LQ�IXWXUH�VORWV�FRXQWLHV�YV������SHUFHQW LQ�WKH�UHVW�RI�0DU\ODQG� 5HVLGHQWV�RI�IXWXUH�VORWV�

FRXQWLHV�DUH�PRUH�OLNHO\�WR�EH�FXUUHQW�GDLO\�VPRNHUV��ZLWK����� SHUFHQW LQ�IXWXUH�VORWV�FRXQWLHV YV�����

SHUFHQW LQ�WKH�UHVW�RI�0DU\ODQG���)RU�WKRVH�ZLWK�DQ\�GD\V�QRW�LQ�JRRG�SK\VLFDO�KHDOWK��WKH�PHDQ�QXPEHU�

IRU�UHVLGHQWV�RI�LQ�IXWXUH�VORWV�FRXQWLHV�LV������GD\V�FRPSDUHG�ZLWK�WKH UHVW�RI�0DU\ODQG�DW�����GD\V���)RU�

WKRVH�ZLWK�DQ\�GD\V�QRW�LQ�JRRG�PHQWDO�KHDOWK��WKH�PHDQ�QXPEHU�IRU�UHVLGHQWV�RI�LQ�IXWXUH�VORWV�FRXQWLHV�LV�

�����GD\V�FRPSDUHG�ZLWK�WKH UHVW�RI�0DU\ODQG�DW�����GD\V� 7KXV��UHVLGHQWV�RI�IXWXUH�VORWV�FRXQWLHV�DSSHDU�

WR�EH�RI�ORZHU�KHDOWK�WKDQ�WKH�UHVW�RI�WKH�VWDWH�SULRU�WR�JDPEOLQJ�YHQXHV�RSHQLQJ���$QDO\VLV�RI�WKH�LPSDFW�

RI�JDPEOLQJ�RQ�KHDOWK�VKRXOG�DGGUHVV�WKHVH�GLIIHUHQFHV��

,QFRPH

8VLQJ�WKH�$PHULFDQ�&RPPXQLW\�6XUYH\�GDWD��SHRSOH LQ�IXWXUH�VORWV�FRXQWLHV�WHQGV�WR�KDYH�ORZHU�

LQFRPHV���$SSUR[LPDWHO\������SHUFHQW�RI�WKH�SRSXODWLRQ�LQ�IXWXUH�VORWV�FRXQWLHV�KDV LQFRPHV�RI���������

RU�OHVV�FRPSDUHG�ZLWK�����SHUFHQW�RI�WKH�UHVW�RI�0DU\ODQG���,Q�FRQWUDVW� WKH�FRXQWLHV�WKDW�ZLOO�QRW�KDYH�

VORWV�LQ�WKH�IXWXUH�WHQG�WR�KDYH�D�KLJKHU�LQFRPH�SRSXODWLRQ� ZLWK�QHDUO\����SHUFHQW�RI�WKHLU�SRSXODWLRQ�
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KDYLQJ�LQFRPHV�RI���������RU�PRUH�FRPSDUHG�ZLWK����SHUFHQW�RI�WKH�SRSXODWLRQ�LQ�IXWXUH�VORWV�FRXQWLHV�

7KXV��UHVLGHQWV�RI�IXWXUH�VORWV�FRXQWLHV�DSSHDU�WR�KDYH�ORZHU�LQFRPHV�WKDQ�WKH�UHVW�RI�WKH�VWDWH�SULRU�WR�

JDPEOLQJ�YHQXHV�RSHQLQJ���$QDO\VLV�RI�WKH�LPSDFW�RI�JDPEOLQJ�RQ�LQFRPHV�VKRXOG�DGGUHVV WKHVH�

GLIIHUHQFHV��

8QHPSOR\PHQW�UDWH

,Q�������IXWXUH�VORWV�FRXQWLHV�KDYH�KLJKHU�XQHPSOR\PHQW�UDWHV����� SHUFHQW��FRPSDUHG�ZLWK�WKH�

UHVW�RI�WKH�VWDWH�RI�0DU\ODQG����� SHUFHQW��� $JDLQ��WKLV�GLIIHUHQFH�ZLOO�QHHG�WR�EH�DFFRXQWHG�IRU�ZKHQ�

PHDVXULQJ�WKH�LPSDFW�RI�JDPEOLQJ�RQ�HPSOR\PHQW�

%DQNUXSWF\

,Q������WKH�QXPEHU�RI�EDQNUXSWF\�ILOLQJV�SHU������UHVLGHQWV��VRXUFH�86&RXUWV�JRY� ZDV�QHDUO\�

WKH�VDPH�EHWZHHQ�FRXQWLHV�ZLWK�WKDW�ZLOO�KDYH�VORWV������ ILOLQJV� FRPSDUHG�ZLWK �����ILOLQJV�LQ�WKH�UHVW�RI

0DU\ODQG� 7KH�FRXQWLHV�DSSHDU�VLPLODU�RQ�WKH�PHDVXUH�RI�EDQNUXSWF\�ILOLQJV�

)RUHFORVXUH

,Q������WKH�IRUHFORVXUH�ILOLQJV�SHU�KRXVLQJ�XQLWV �VRXUFH��KWWS���ZZZ�PGKRSH�RUJ�/LEUDU\�DVS[�

ZHUH�VLPLODU�EHWZHHQ�IXWXUH�VORWV�FRXQWLHV����� SHUFHQW��DQG�UHVW�RI�0DU\ODQG��� SHUFHQW��

&ULPH�5DWHV

&RXQW\�OHYHO�FULPH�VWDWLVWLFV�IRU�YLROHQW�FULPH�UDWH��PXUGHU��IRUFLEOH�UDSH��UREEHU\��DJJUDYDWHG�

DVVDXOW��DQG�SURSHUW\�FULPH�UDWH��EXUJODU\��ODUFHQ\�WKHIW��PRWRU�YHKLFOH�WKHIW��DUVRQ��IURP�WKH�)%,�8QLIRUP�

&ULPH�5HSRUW�6\VWHP�ZHUH�H[DPLQHG����&RXQWLHV�WKDW�ZLOO�KDYH�VORWV�LQ�WKH�IXWXUH�KDYH�KLJKHU�YLROHQW�

FULPH�UDWHV �����YV�������DQG�SURSHUW\�FULPH�UDWHV�������YV������WKDQ�WKH�UHVW�RI�0DU\ODQG��6RXUFH�

KWWS���ZZZ�IEL�JRY�DERXW�XV�FMLV�XFU�XFU�� $JDLQ��WKLV�GLIIHUHQFH�ZLOO�QHHG�WR�EH�DFFRXQWHG�IRU�ZKHQ�

PHDVXULQJ�WKH�LPSDFW�RI�JDPEOLQJ�RQ�FULPH�UDWHV�

7KLV�FKDSWHU�SUHVHQWV�VHYHUDO�LPSDFW�PHDVXUHV�WKDW�WKH�VWDWH�PD\�IROORZ�WR�H[DPLQH�WKH�HIIHFWV�RI�

JDPEOLQJ�RQ�0DU\ODQGHUV���$V�VRPH�PHDVXUHV�DOUHDG\�SUHVHQW�GLIIHUHQFHV�DW�EDVHOLQH��IXWXUH�DQDO\VLV�

PXVW�DGMXVW�IRU�WKHVH�EDVHOLQH�GLIIHUHQFHV�
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7KH�PDLQ SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�REWDLQ�EDVHOLQH�LQIRUPDWLRQ�RQ�WKH�H[WHQW�RI�SUREOHP�

JDPEOLQJ�LQ�0DU\ODQG�SULRU�WR�WKH�VWDUW�RI�VORW�PDFKLQH�JDPEOLQJ���7KH�UHVXOWV�ZLOO�EH�XVHIXO�LQ�

GHYHORSLQJ�SUHYHQWLRQ�DQG�WUHDWPHQW�VHUYLFHV�IRU�SUREOHP�JDPEOHUV�DQG�WKHLU�IDPLOLHV�LQ�0DU\ODQG�

6XPPDU\

,Q����������� SHUFHQW�RI�0DU\ODQGHUV�VFRUHG�ORZ�ULVN�LQ�7KH�1DWLRQDO�2SLQLRQ�5HVHDUFK�&HQWHU�

'60�,9�6FUHHQ�IRU�*DPEOLQJ�3UREOHPV��12'6� DQG�QLQH�SHUFHQW�VFRUHG�DW�ULVN�RI�EHFRPLQJ�D�SUREOHP�

RU�SDWKRORJLFDO�JDPEOHU���7KH�SUHYDOHQFH�RI�SUREOHP�JDPEOLQJ�LQ�0DU\ODQG�LV�����SHUFHQW�DQG�SUHYDOHQFH�

RI�SDWKRORJLFDO�JDPEOLQJ�LV�����SHUFHQW���:KHQ SUREOHP�DQG�SDWKRORJLFDO�JDPEOHUV�DUH�FRPELQHG��WKH�

SUHYDOHQFH�RI�SUREOHP�SDWKRORJLFDO�JDPEOLQJ�LV�����SHUFHQW� ,Q������������SHUFHQW�RI�0DU\ODQGHUV�KDG�

QHYHU�JDPEOHG�LQ�WKHLU�OLIHWLPH���

:KLOH�PRVW�RI�WKH�0DU\ODQG�SRSXODWLRQ�KDV�HYHU�JDPEOHG������ SHUFHQW���WKH�IUHTXHQF\�RI�

JDPEOLQJ�YDULHV�DFFRUGLQJ�GLIIHUHQW�GHPRJUDSKLF�IDFWRUV��)RU�LQVWDQFH������ SHUFHQW RI�0DU\ODQGHUV�KDYH�

QRW�JDPEOHG�LQ WKH SDVW����PRQWKV DQG������SHUFHQW�KDYH�JDPEOHG�D�IHZ�WLPHV�LQ�SDVW����PRQWKV���<HW�

WKHUH�H[LVWV�D�SRSXODWLRQ�WKDW�GRHV�JDPEOH�IUHTXHQWO\��ZLWK������SHUFHQW�JDPEOLQJ�PRQWKO\�LQ�WKH�SDVW����

PRQWKV�DQG������SHUFHQW�JDPEOLQJ�ZHHNO\�LQ�WKH�SDVW����PRQWKV����7KH�SRSXODWLRQ�DJHG ���WR����DSSHDU�

PRVW�DW�ULVN�RI�JDPEOLQJ�LVVXHV�DV�ZHOO�DV�$IULFDQ�$PHULFDQV�DQG�2WKHU�UDFHV��SULPDULO\ +LVSDQLF��

0DU\ODQGHUV�VSHQG��LQ�D�W\SLFDO�PRQWK��WKH�PRVW�JDPEOLQJ�GROODUV�RQ�,QWHUQHW�������PRQWK���

IROORZHG�E\�FDVLQRV�������PRQWK��DQG�PDFKLQHV�RXWVLGH�FDVLQRV�������PRQWK��

+RZ�0DQ\ ,QGLYLGXDOV�VKRXOG�0DU\ODQG�3ODQ�WR�7UHDW�IRU�*DPEOLQJ�3UREOHPV"

2QH�LPSRUWDQW�SXUSRVH�RI�SUHYDOHQFH�VXUYH\V�LV�WR�LGHQWLI\�WKH�QXPEHU�RI�LQGLYLGXDOV�LQ�D�

MXULVGLFWLRQ�ZKR�PD\�QHHG�WUHDWPHQW�RU�RWKHU�VHUYLFHV�IRU�JDPEOLQJ�UHODWHG�GLIILFXOWLHV�DW�D�JLYHQ�SRLQW�LQ�

WLPH�� ([SHULHQFH�LQ�PDQ\�MXULVGLFWLRQV�VXJJHVWV�WKDW�QRW�DOO�RI�WKH�LQGLYLGXDOV�LQ�QHHG�RI�WUHDWPHQW�IRU�D�

SK\VLFDO�RU�SV\FKRORJLFDO�SUREOHP�ZLOO�VHHN�RXW�VXFK�WUHDWPHQW�� )URP�D�SROLF\�SHUVSHFWLYH��WKH�TXHVWLRQ�

LV��+RZ�PDQ\�LQGLYLGXDOV�VKRXOG�0DU\ODQG SODQ�WR�SURYLGH�IRU�WUHDWPHQW"�

5HVHDUFK�LQ�WKH�HDUO\�����V�VXJJHVWHG�WKDW�DSSUR[LPDWHO\�WKUHH SHUFHQW�RI�LQGLYLGXDOV�ZLWK�VHYHUH�

JDPEOLQJ�UHODWHG�SUREOHPV�ZRXOG�VHHN�WUHDWPHQW�LQ�DQ\�RQH�\HDU��'LFNHUVRQ��������9ROEHUJ��������� 7KLV�

SURSRUWLRQ�ZDV�VLPLODU�WR�WKH�SURSRUWLRQ�RI�DOFRKRO�GHSHQGHQW�LQGLYLGXDOV�LQ�WKH�JHQHUDO�SRSXODWLRQ�ZKR�

VRXJKW�WUHDWPHQW�RQ�DQ�DQQXDO�EDVLV��6PLWK��������� 0RUH�UHFHQW�UHVHDUFK�VXJJHVWV�WKDW�WKH�SURSRUWLRQ�RI�

LQGLYLGXDOV�LQ�WKH�SRSXODWLRQ�ZLWK�VHULRXV�DOFRKRO�RU�VXEVWDQFH�DEXVH�SUREOHPV�ZKR�VHHN�VSHFLDOL]HG�

WUHDWPHQW�LQ�DQ\�RQH \HDU�LV�VXEVWDQWLDOO\�KLJKHU²��SHUFHQW�DPRQJ�DOFRKRO�DEXVHUV�DQG����SHUFHQW DPRQJ�
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VXEVWDQFH�DEXVHUV��6XEVWDQFH�$EXVH�DQG�0HQWDO�+HDOWK�6HUYLFHV�$GPLQLVWUDWLRQ��������� ,QFUHDVHV�LQ�

WUHDWPHQW�VHHNLQJ�DSSHDU�WR�EH�UHODWHG�WR�DGYDQFHV�LQ�SKDUPDFHXWLFDO�WUHDWPHQWV��JUHDWHU�OLNHOLKRRG�RI�

UHLPEXUVHPHQW�IURP�LQVXUDQFH�FRPSDQLHV��DQG�WKH�GHFUHDVHG�VWLJPD�RI�VRPH�DGGLFWLYH�GLVRUGHUV��)RQJ��

������� 6LPLODUO\��KHOS�VHHNLQJ�IRU�JDPEOLQJ�SUREOHPV�LV�RQ�WKH�ULVH�LQ�MXULVGLFWLRQV�ZKHUH�VSHFLDOL]HG�

VHUYLFHV�DUH�ZLGHO\ DYDLODEOH�DQG�ZHOO�SXEOLFL]HG���5HFHQW�GDWD�IURP�1HZ�=HDODQG LQGLFDWH�WKDW�

DSSUR[LPDWHO\����SHUFHQW RI�LQGLYLGXDOV�ZLWK�VHYHUH�JDPEOLQJ�UHODWHG�SUREOHPV�LQ�MXULVGLFWLRQV�ZKHUH�

VHUYLFHV�DUH�ZLGHO\�DYDLODEOH�ZLOO�VHHN�KHOS�LQ�DQ\�RQH�\HDU��%HOOULQJHU��3XOIRUG��$EERWW��'H6RX]D��	�

&ODUNH���������

,Q�FDOFXODWLQJ�WKH�QXPEHU�RI�SUREOHP�DQG�SDWKRORJLFDO�JDPEOHUV�ZKR�PLJKW�VHHN�WUHDWPHQW�LQ�

0DU\ODQG��WKH�IRFXV�LV RQ�WKH�JURXS�RI�LQGLYLGXDOV�ZKR�VFRUH�DV�SDWKRORJLFDO�JDPEOHUV��L�H���WKH �������

LQGLYLGXDOV�ZKR�VFRUHG�DV�SDWKRORJLFDO�JDPEOHUV�LQ�0DU\ODQG��� %DVHG�RQ�WKLV�DSSURDFK��ZH�HVWLPDWH�WKDW�

WKH�QXPEHU�RI�LQGLYLGXDOV�ZKR�ZRXOG�LQLWLDOO\�VHHN�WUHDWPHQW�IRU�D�JDPEOLQJ�SUREOHP�RQ�DQ�DQQXDO�EDVLV�

LQ�0DU\ODQG�LV�DSSUR[LPDWHO\���������,I�SUREOHP�JDPEOLQJ�WUHDWPHQW�VHUYLFHV�EHFRPH�ZLGHO\�DYDLODEOH�

DQG�DFFHVVLEOH�LQ�0DU\ODQG��LW�LV�SRVVLEOH�WKDW�WKH�QXPEHU�RI�LQGLYLGXDOV�ZKR�ZRXOG�VHHN�KHOS�IRU�D�

JDPEOLQJ�SUREOHP�ZRXOG�HYHQWXDOO\�LQFUHDVH�WR�DSSUR[LPDWHO\�������RQ�DQ�DQQXDO�EDVLV�

'LUHFWLRQV�IRU�WKH�)XWXUH

7KH�LPSDFWV�RI�JDPEOLQJ�UHODWHG�SUREOHPV�FDQ�EH�KLJK��QRW�RQO\�IRU�LQGLYLGXDOV�EXW�DOVR�IRU�

IDPLOLHV�DQG�FRPPXQLWLHV���3DWKRORJLFDO�JDPEOHUV�H[SHULHQFH�SK\VLFDO�DQG�SV\FKRORJLFDO�VWUHVV�DQG�

H[KLELW�VXEVWDQWLDO�UDWHV�RI�GHSUHVVLRQ��DOFRKRO�DQG�GUXJ�GHSHQGHQFH�DQG�VXLFLGDO�LGHDWLRQ���7KH�IDPLOLHV�

RI�SDWKRORJLFDO�JDPEOHUV�H[SHULHQFH�SK\VLFDO�DQG�SV\FKRORJLFDO�DEXVH�DV�ZHOO�DV�H[WUHPH�SUHVVXUH�IURP�

ELOO�FROOHFWRUV�DQG�FUHGLWRUV���2WKHU�VLJQLILFDQW�LPSDFWV�LQFOXGH�FRVWV�WR�HPSOR\HUV��FUHGLWRUV��LQVXUDQFH�

FRPSDQLHV��VRFLDO�VHUYLFH�DJHQFLHV�DQG�WKH�FLYLO�DQG�FULPLQDO�MXVWLFH�V\VWHPV��/HVLHXU��������1DWLRQDO�

5HVHDUFK�&RXQFLO��������9ROEHUJ������F��

7KH�LPSDFWV�DVVRFLDWHG�ZLWK JDPEOLQJ�UHODWHG�SUREOHPV�LV QRW�OLPLWHG�WR�WKRVH�DW�WKH�PRVW�VHYHUH�

HQG�RI�WKH�JDPEOLQJ�SUREOHP�FRQWLQXXP���,QGHHG��LW�LV�OLNHO\�WKDW�SUREOHP�DQG�DW�ULVN�JDPEOHUV�DFFRXQW�

IRU�WKH�ODUJHVW�SURSRUWLRQ�RI�WKH�VRFLDO�FRVWV�RI�GLVRUGHUHG�JDPEOLQJ��.RUQ�	�6KDIIHU����������,W�LV�DOVR�

OLNHO\²LI�WKH�DGGLFWLRQ�PRGHO�DSSOLHV²WKDW�SUREOHP�DQG�DW�ULVN�JDPEOHUV�ZLOO�EH�PRUH�UHVSRQVLYH�WKDQ�

SDWKRORJLFDO�JDPEOHUV�WR�SUHYHQWLRQ�DQG�LQWHUYHQWLRQ�HIIRUWV��+RGJLQV�	�HO�*XHEDO\��������6KDIIHU�	�

.RUQ��������

$V�WKH�1DWLRQDO�*DPEOLQJ�,PSDFW�6WXG\�&RPPLVVLRQ������� SRLQWHG�RXW�PRUH�WKDQ�D�GHFDGH�DJR��

UHFHQW�UDSLG�JURZWK�LQ�OHJDO�JDPEOLQJ�LQ�$PHULFD�KDV�ODUJHO\�WDNHQ�SODFH�LQ�WKH�DEVHQFH�RI�DQ\�

GHOLEHUDWLYH�SURFHVV���:KLOH�WKHUH�DUH�VLJQLILFDQW�JDSV�LQ�NQRZOHGJH�DERXW�SUREOHP�JDPEOLQJ��ZKDW�LV�
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NQRZQ�KDV�VRPH�UHOHYDQFH�WR�JDPEOLQJ�SROLF\�DQG�WKH�GHYHORSPHQW�RI�LQWHUYHQWLRQV�WR�SUHYHQW�KDUP�DQG�

DVVLVW�SUREOHP�JDPEOHUV�LQ�0DU\ODQG���

:H�KDYH�LGHQWLILHG�D�UHODWLYHO\�KLJK�UDWH�RI�SUREOHP�JDPEOLQJ�SUHYDOHQFH�LQ�0DU\ODQG�LQ�DGYDQFH�

RI�WKH�LQWURGXFWLRQ�RI�VORW�PDFKLQHV���)XUWKHUPRUH��DOWKRXJK�ZH�QRZ�KDYH�LQIRUPDWLRQ�DERXW�WKH�

FRQWHPSRUDU\�ULVN�SURILOH�IRU�SUREOHP�JDPEOLQJ�LQ�0DU\ODQG��WKLV�PD\�FKDQJH�DV QHZ�JDPEOLQJ�DFWLYLWLHV�

DQG�WHFKQRORJLHV�EHFRPH�DYDLODEOH���

:KLOH�WKH�SUHYDOHQFH�RI�SUREOHP�JDPEOLQJ�WHQGV�WR�ULVH�ZKHQ�DFFHVV�WR�JDPEOLQJ�LQFUHDVHV��

UHVHDUFK�VXJJHVWV�LW�ZLOO�HYHQWXDOO\�OHYHO�RXW��HYHQ�ZKHQ�JDPEOLQJ�DFFHVVLELOLW\�FRQWLQXHV�WR�LQFUHDVH�

�$EERWW��������6WRUHU��$EERWW��	�6WXEEV����������,W�LV�QRW�NQRZQ�ZKHUH�0DU\ODQG�FXUUHQWO\�H[LVWV�RQ�WKLV�

WUDMHFWRU\�DV�JDPEOLQJ�YHQXHV�LQ�QHDUE\�MXULVGLFWLRQV�KDV�LQFUHDVHG���+RZHYHU��UDWHV�PD\�ULVH�WKUHH� RU�

IRXU�IROG�EHIRUH�WKLV�RFFXUV�DQG�HYHQ�WKHQ��DFWLYH�PHDVXUHV�PD\�EH�UHTXLUHG�WR�DFKLHYH�VWDELOL]DWLRQ���

5HVHDUFK�VXJJHVWV�WKDW�D�SXEOLF�KHDOWK�DSSURDFK²RQH�WKDW�LQFOXGHV�UDLVLQJ�SXEOLF�DZDUHQHVV�RI�WKH�ULVNV�

RI�H[FHVVLYH�JDPEOLQJ��H[SDQGLQJ�VHUYLFHV�IRU�SUREOHP�JDPEOHUV�DQG�VWUHQJWKHQLQJ�UHJXODWRU\��LQGXVWU\�

DQG�SXEOLF�KHDOWK�KDUP�UHGXFWLRQ�PHDVXUHV²FDQ�FRXQWHUDFW�VRPH�DGYHUVH�HIIHFWV�IURP�LQFUHDVHG�

DYDLODELOLW\���:KDW�LV�QRW�NQRZQ�LV�KRZ�TXLFNO\�VXFK�HQGHDYRUV�FDQ�KDYH�D�VLJQLILFDQW�LPSDFW�DQG�ZKHWKHU�

RU�QRW�WKH\�FDQ�SUHYHQW�SUREOHP�HVFDODWLRQ�HQWLUHO\�LI�LQWURGXFHG�FRQFXUUHQWO\�ZLWK�LQFUHDVHG�DFFHVV�WR�

JDPEOLQJ��$EERWW��9ROEHUJ��%HOOULQJHU�HW�DO��������� ,Q�RUGHU�WR�PRQLWRU�WKH�SUHYDOHQFH�RI�SUREOHP�

JDPEOLQJ��VWXGLHV�UHJDUGLQJ�JDPEOLQJ�EHKDYLRU�DQG�SUHYDOHQFH�VKRXOG�EH�UHSHDWHG�DW�VSHFLILHG�LQWHUYDOV�LQ�

WKH�IXWXUH�
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5()(5(1&(6
$EERWW��0��:����������:KDW�GR�ZH�NQRZ�DERXW�JDPEOLQJ�DQG SUREOHP�JDPEOLQJ�LQ�1HZ�=HDODQG"

:HOOLQJWRQ��'HSDUWPHQW�RI�,QWHUQDO�$IIDLUV�
$EERWW��0��:����������'R�(*0V�DQG�SUREOHP�JDPEOLQJ�JR�WRJHWKHU�OLNH�D�KRUVH�DQG�FDUULDJH"�*DPEOLQJ�

5HVHDUFK��������������
$EERWW��0��:���	�9ROEHUJ��5��$����������*DPEOLQJ�DQG�SUREOHP�JDPEOLQJ�LQ�WKH�FRPPXQLW\��$Q�

LQWHUQDWLRQDO�RYHUYLHZ�DQG�FULWLTXH�:HOOLQJWRQ��'HSDUWPHQW�RI�,QWHUQDO�$IIDLUV�
$EERWW��0��:���	�9ROEHUJ��5��$����������7DNLQJ�WKH�SXOVH�RQ�JDPEOLQJ�DQG�SUREOHP�JDPEOLQJ�LQ�1HZ�

=HDODQG��3KDVH�RQH�RI�WKH������1DWLRQDO�3UHYDOHQFH�6XUYH\��:HOOLQJWRQ��'HSDUWPHQW�RI�,QWHUQDO�
$IIDLUV�

$EERWW��0��:���	�9ROEHUJ��5��$����������7KH�PHDVXUHPHQW�RI�DGXOW�SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ��
,QWHUQDWLRQDO�*DPEOLQJ�6WXGLHV����������������

$EERWW��0��:���9ROEHUJ��5��$���%HOOULQJHU��0���	 5HLWK��*����������$�UHYLHZ�RI�UHVHDUFK�RQ�DVSHFWV�RI�
SUREOHP�JDPEOLQJ��/RQGRQ��5HVSRQVLELOLW\�LQ�*DPEOLQJ�7UXVW�

$EERWW��0��:���9ROEHUJ��5��$���	�5|QQEHUJ��6����������&RPSDULQJ�WKH�1HZ�=HDODQG�DQG�6ZHGLVK�
QDWLRQDO�VXUYH\V�RI�JDPEOLQJ�DQG�SUREOHP�JDPEOLQJ� -RXUQDO�RI�*DPEOLQJ�6WXGLHV�������������
����

$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ����������'LDJQRVWLF�DQG�VWDWLVWLFDO�PDQXDO�RI�PHQWDO�GLVRUGHUV �7KLUG�
HG����:DVKLQJWRQ��'&��$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ�

$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ����������'LDJQRVWLF�DQG�VWDWLVWLFDO�PDQXDO�RI�PHQWDO�GLVRUGHUV �)RXUWK�
HG����:DVKLQJWRQ��'&��$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ�

$VVRFLDWLRQ�RI�3UREOHP�*DPEOLQJ�6HUYLFH�$GPLQLVWUDWRUV���������������VXUYH\�RI�VWDWH�DJHQFLHV�
SURYLGLQJ�SUREOHP�JDPEOLQJ�VHUYLFHV��3DSHU�SUHVHQWHG�DW�WKH�1DWLRQDO�&RQIHUHQFH�RQ�3UREOHP�
*DPEOLQJ�3UHYHQWLRQ��7UHDWPHQW�	�5HVHDUFK��

%HFRxD��(����������3DWKRORJLFDO�JDPEOLQJ�WRGD\��'HFUHDVH�RU�LQFUHDVH�LQ�SUHYDOHQFH" 3DSHU�SUHVHQWHG�DW�
WKH�)LUVW�,QWHUQDWLRQDO�0HHWLQJ�RQ�*DPEOLQJ�5HVHDUFK�DQG�2WKHU�$GGLFWLYH�%HKDYLRUV��

%HOOULQJHU��0���3XOIRUG��-���$EERWW��0��:���'H6RX]D��5���	�&ODUNH��'����������3UREOHP�JDPEOLQJ��
%DUULHUV�WR�KHOS�VHHNLQJ�EHKDYLRXUV��$XFNODQG��$XFNODQG�8QLYHUVLW\�RI�7HFKQRORJ\�

&DVWHOODQL��%����������3DWKRORJLFDO�JDPEOLQJ��7KH�PDNLQJ�RI�D�PHGLFDO�SUREOHP� $OEDQ\��1<��6WDWH�
8QLYHUVLW\�RI�1HZ�<RUN�3UHVV�

&ORWIHOWHU��&��7���&RRN��3��-���(GHOO��-��$���	�0RRUH��0����������6WDWH�ORWWHULHV�DW�WKH�WXUQ�RI�WKH�FHQWXU\��
5HSRUW�WR�WKH�1DWLRQDO�*DPEOLQJ�,PSDFW�6WXG\�&RPPLVVLRQ��'XUKDP��1&��'XNH�8QLYHUVLW\�

&R[��6���/HVLHXU��+��5���5RVHQWKDO��5��-���	�9ROEHUJ��5��$����������3UREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ�LQ�
$PHULFD��7KH�QDWLRQDO�SLFWXUH��&ROXPELD��0'��1DWLRQDO�&RXQFLO�RQ�3UREOHP�*DPEOLQJ�

'LFNHUVRQ��0��*����������7KH�$XVWUDOLDQ�H[SHULHQFH�RI�WKH�GHYHORSPHQW�RI�VWUDWHJLHV�WR�DGGUHVV�JDPEOLQJ�
UHODWHG�SUREOHPV�LQ�WKH�FRPPXQLW\��,PSOLFDWLRQV�IRU�RWKHU�MXULVGLFWLRQV� 3DSHU�SUHVHQWHG�DW�WKH�
��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�*DPEOLQJ�DQG�5LVN�7DNLQJ��

)RQJ��7���������1RYHPEHU�����������6HHNLQJ�KHOS�IRU�JDPEOLQJ�DGGLFWLRQ��1HZ�<RUN�7LPHV��IURP�
KWWS���FRQVXOWV�EORJV�Q\WLPHV�FRP������������VHHNLQJ�KHOS�IRU�JDPEOLQJ�DGGLFWLRQ�

*DPELQR��%����������$Q�HSLGHPLRORJLF�QRWH�RQ�YHULILFDWLRQ�ELDV��,PSOLFDWLRQV�IRU�HVWLPDWLRQ�RI�UDWHV��
-RXUQDO�RI�*DPEOLQJ�6WXGLHV�����������������

*DPEOLQJ�5HYLHZ�%RG\����������*DPEOLQJ�UHYLHZ�UHSRUW��1RUZLFK��'HSDUWPHQW�IRU�&XOWXUH��0HGLD�DQG�
6SRUW�

*HUVWHLQ��'��5���9ROEHUJ��5��$���+DUZRRG��+���	�&KULVWLDQVHQ��(��0���HW�DO� ��������*DPEOLQJ�LPSDFW�DQG�
EHKDYLRU�VWXG\��5HSRUW�WR�WKH�1DWLRQDO�*DPEOLQJ�,PSDFW�6WXG\�&RPPLVVLRQ��&KLFDJR��,/��
1DWLRQDO�2SLQLRQ�5HVHDUFK�&HQWHU�DW�WKH�8QLYHUVLW\�RI�&KLFDJR�

*RQ]iOH] ,EixH]��$���	�9ROEHUJ��5��$����������*DPEOLQJ�SDUWLFLSDWLRQ�DQG�JDPEOLQJ�UHODWHG�SUREOHPV�
DPRQJ�DGXOW�UHVLGHQWV�LQ�&DWDORQLD��6SDLQ��3DSHU�SUHVHQWHG�DW�WKH���WK�,QWHUQDWLRQDO�&RQIHUHQFH�
RQ�*DPEOLQJ�DQG�5LVN�7DNLQJ��
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+RGJLQV��'��&����������8VLQJ�WKH�125&�'60�6FUHHQ�IRU�JDPEOLQJ�SUREOHPV��12'6��DV�DQ�RXWFRPH�
PHDVXUH�IRU�SDWKRORJLFDO�JDPEOLQJ��5HOLDELOLW\�DQG�YDOLGLW\��1DWLRQDO�$VVRFLDWLRQ�IRU�*DPEOLQJ�
6WXGLHV�-RXUQDO��������������

+RGJLQV��'��&����������8VLQJ�WKH�125&�'60�6FUHHQ�IRU�JDPEOLQJ�SUREOHPV�DV�DQ�RXWFRPH�PHDVXUH�IRU�
SDWKRORJLFDO�JDPEOLQJ��3V\FKRPHWULF�HYDOXDWLRQ��$GGLFWLYH�%HKDYLRUV�������������������

+RGJLQV��'��&���	�HO�*XHEDO\��1����������1DWXUDO�DQG�WUHDWPHQW�DVVLVWHG�UHFRYHU\�IURP�JDPEOLQJ�
SUREOHPV��$�FRPSDULVRQ�RI�UHVROYHG�DQG�DFWLYH�JDPEOHUV� $GGLFWLRQ��������������

.RUQ��'��$���*LEELQV��5���	�$]PLHU��-����������)UDPLQJ�SXEOLF�SROLF\�WRZDUGV�D�SXEOLF�KHDOWK�SDUDGLJP�
IRU�JDPEOLQJ��-RXUQDO�RI�*DPEOLQJ�6WXGLHV�����������������

.RUQ��'��$���	�6KDIIHU��+��-����������*DPEOLQJ�DQG�WKH�KHDOWK�RI�WKH�SXEOLF��$GRSWLQJ�D�SXEOLF�KHDOWK�
SHUVSHFWLYH��-RXUQDO�RI�*DPEOLQJ�6WXGLHV�����������������

/HVLHXU��+��5����������&RVWV�DQG�WUHDWPHQW�RI�SDWKRORJLFDO�JDPEOLQJ��$QQDOV�RI�WKH�$PHULFDQ�$FDGHP\�RI�
3ROLWLFDO�DQG�6RFLDO�6FLHQFH���������������

/HVLHXU��+��5���	�%OXPH��6��%����������7KH�6RXWK�2DNV�*DPEOLQJ�6FUHHQ��62*6���$�QHZ�LQVWUXPHQW�IRU�
WKH�LGHQWLILFDWLRQ�RI�SDWKRORJLFDO�JDPEOHUV��$PHULFDQ�-RXUQDO�RI�3V\FKLDWU\�������������������

/HVLHXU��+��5���	�5RVHQWKDO��5��-����������$QDO\VLV�RI�SDWKRORJLFDO�JDPEOLQJ��,Q�7��$��:LGLJHU��$��.��
)UDQFLV��+��$��3LQFXV��5��5RVV��0��%��)LUVW��:��'DYLV�	�0��.OLQH��(GV����'60�,9�6RXUFHERRN��
9ROXPH�� �SS������������:DVKLQJWRQ��'&��$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ�

/XQG��,���	�1RUGOXQG��6����������3HQJHVSLOO�RJ�SHQJHVSLOOSUREOHPHU�L�1RUJH�>*DPEOLQJ�DQG�SUREOHP�
JDPEOLQJ�LQ�1RUZD\@� 2VOR��1RUZHJLDQ�,QVWLWXWH�IRU�$OFRKRO�DQG�'UXJ�5HVHDUFK�

0DLWODQG��6���	�$GDPV��*��5����������5HSOLFDWLRQ�DQG�JHQHUDOL]DELOLW\�RI�WKH�3UREOHP�*DPEOLQJ�6HYHULW\�
,QGH[��$UH�UHVXOWV�FRQVLVWHQW�DQG�FRPSDUDEOH�DFURVV�VWXGLHV" *XHOSK��2QWDULR�3UREOHP�*DPEOLQJ�
5HVHDUFK�&HQWUH�

0DU\ODQG�/RWWHU\����������9LGHR�/RWWHU\�7HUPLQDO�UHVRXUFHV�DQG�LQIRUPDWLRQ����5HWULHYHG�$SULO�����������
IURP�KWWS���VORWV�PGORWWHU\�FRP�IDT�

0DU\ODQG�5DFLQJ�&RPPLVVLRQ����������1LQHWLHWK�DQQXDO�UHSRUW��5HWULHYHG�$SULO�����������IURP�
KWWS���ZZZ�GOOU�VWDWH�PG�XV�UDFLQJ�PUFDQQUHS�����SGI�

0DU\ODQG�6WDWH�'DWD�&HQWHU����������&HQVXV���������5HWULHYHG�0D\����������IURP�
KWWS���SODQQLQJ�PDU\ODQG�JRY�PVGF�6�B&HQVXV�VKWPO

0DU\ODQG�6WDWH�/RWWHU\�$JHQF\����������&RPSUHKHQVLYH�DQQXDO�ILQDQFLDO�UHSRUW�IRU�WKH�\HDUV�HQGHG�-XQH�
���������DQG�������%DOWLPRUH��0'��0DU\ODQG�/RWWHU\�

0XUUD\��9���/DGRXFHXU��5���	�-DFTXHV��&����������&ODVVLILFDWLRQ�RI�JDPEOHUV�DFFRUGLQJ�WR�WKH�12'6�DQG�
D�FOLQLFDO�LQWHUYLHZ��,QWHUQDWLRQDO�*DPEOLQJ�6WXGLHV�������������

1DWLRQDO�*DPEOLQJ�,PSDFW�6WXG\�&RPPLVVLRQ����������)LQDO�UHSRUW��:DVKLQJWRQ��'&��1DWLRQDO�
*DPEOLQJ�,PSDFW�6WXG\�&RPPLVVLRQ�

1DWLRQDO�5HVHDUFK�&RXQFLO����������3DWKRORJLFDO�JDPEOLQJ��$�FULWLFDO�UHYLHZ��:DVKLQJWRQ��'&��1DWLRQDO�
$FDGHP\�3UHVV�

2UIRUG��-���6SURVWRQ��.���	�(UHQV��%����������62*6�DQG�'60�,9�LQ�WKH�%ULWLVK�*DPEOLQJ�3UHYDOHQFH�
6XUYH\��5HOLDELOLW\�DQG�IDFWRU�VWUXFWXUH��,QWHUQDWLRQDO�*DPEOLQJ�6WXGLHV��������������

2UIRUG��-���:DUGOH��+���*ULIILWKV��0��'���6SURVWRQ��.���	�(UHQV��%����������3*6,�DQG�'60�,9�LQ�WKH������
%ULWLVK�*DPEOLQJ�3UHYDOHQFH�6XUYH\��5HOLDELOLW\��LWHP�UHVSRQVH��IDFWRU�VWUXFWXUH�DQG�LQWHU�VFDOH�
DJUHHPHQW��,QWHUQDWLRQDO�*DPEOLQJ�6WXGLHV���������������

3HWU\��1��0���:HLQVWRFN��-���/HGJHUZRRG��'���	�0RUDVFR��%����������$�UDQGRPL]HG�WULDO�RI�EULHI�
LQWHUYHQWLRQV�IRU�SUREOHP�DQG�SDWKRORJLFDO�JDPEOHUV��-RXUQDO�RI�&RQVXOWLQJ�DQG�&OLQLFDO�
3V\FKRORJ\�����������������

3URGXFWLYLW\�&RPPLVVLRQ����������*DPEOLQJ��&DQEHUUD��3URGXFWLYLW\�&RPPLVVLRQ�
5RVHQWKDO��5��-���	�/HVLHXU��+��5����������6HOI�UHSRUWHG�ZLWKGUDZDO�V\PSWRPV�DQG�SDWKRORJLFDO�JDPEOLQJ��

$PHULFDQ�-RXUQDO�RQ�$GGLFWLRQV����������������
6FKUDQV��7���6FKHOOLQFN��7���	�:DOVK��*����������7HFKQLFDO�UHSRUW�������UHJXODU�9/7�SOD\HUV�IROORZXS��$�

FRPSDUDWLYH�DQDO\VLV�RI�SUREOHP�GHYHORSPHQW�DQG�UHVROXWLRQ��+DOLID[��1RYD�6FRWLD��)RFDO�
5HVHDUFK�&RQVXOWDQWV�
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6KDIIHU��+��-���+DOO��0��1���	�9DQGHU�%LOW��-����������(VWLPDWLQJ�WKH�SUHYDOHQFH�RI�GLVRUGHUHG�JDPEOLQJ�
EHKDYLRU�LQ�WKH�8QLWHG�6WDWHV�DQG�&DQDGD��$�PHWD�DQDO\VLV� %RVWRQ��0$��+DUYDUG�0HGLFDO�
6FKRRO�'LYLVLRQ�RQ�$GGLFWLRQV�

6KDIIHU��+��-���+DOO��0��1���	�9DQGHU�%LOW��-����������(VWLPDWLQJ�WKH�SUHYDOHQFH�RI�GLVRUGHUHG�JDPEOLQJ�
EHKDYLRU�LQ�WKH�8QLWHG�6WDWHV�DQG�&DQDGD��$�UHVHDUFK�V\QWKHVLV��$PHULFDQ�-RXUQDO�RI�3XEOLF�
+HDOWK�������������������

6KDIIHU��+��-���	�.RUQ��'��$����������*DPEOLQJ�DQG�UHODWHG�PHQWDO�GLVRUGHUV��$�SXEOLF�KHDOWK�DQDO\VLV��
$QQXDO�5HYLHZ�RI�3XEOLF�+HDOWK��������������

6KDIIHU��+��-���/D%ULH��5��$���	�/D3ODQWH��'����������/D\LQJ�WKH�IRXQGDWLRQ�IRU�TXDQWLI\LQJ�UHJLRQDO�
H[SRVXUH�WR�VRFLDO�SKHQRPHQD��&RQVLGHULQJ�WKH�FDVH�RI�OHJDOL]HG�JDPEOLQJ�DV�D�SXEOLF�KHDOWK�
WR[LQ��3V\FKRORJ\�RI�$GGLFWLYH�%HKDYLRUV���������������

6KDSLUD��1��$���)HUJXVRQ��0��$���)URVW�3LQHGD��.���	�*ROG��0��6����������*DPEOLQJ�DQG�SUREOHP�
JDPEOLQJ�SUHYDOHQFH�DPRQJ�DGXOWV�LQ�)ORULGD� *DLQHVYLOOH��)/��8QLYHUVLW\�RI�)ORULGD�

6PLWK��'��$��5����������7UHDWPHQW�VHUYLFHV�IRU�SDWKRORJLFDO�JDPEOLQJ��$�PHQWDO�KHDOWK�SHUVSHFWLYH��,Q�-��
0DUNODQG��(G����3DSHUV�IURP�WKH�SUREOHP�JDPEOLQJ�VHPLQDU �SS����������:HOOLQJWRQ��'HSDUWPHQW�
RI�,QWHUQDO�$IIDLUV�

6SHFWUXP�*DPLQJ�*URXS����������*DPEOLQJ�LQ�&RQQHFWLFXW��$QDO\]LQJ�WKH�HFRQRPLF�DQG�VRFLDO�LPSDFWV��
+DUWIRUG��&7��'LYLVLRQ�RI�6SHFLDO�5HYHQXH�

6WLQFKILHOG��5���*RYRQL��5���	�)ULVFK��*��5����������$�UHYLHZ�RI�VFUHHQLQJ�DQG�DVVHVVPHQW�LQVWUXPHQWV�IRU�
SUREOHP�DQG�SDWKRORJLFDO�JDPEOLQJ��,Q�*��6PLWK��'��&��+RGJLQV�	�5��-��:LOOLDPV��(GV����
5HVHDUFK�DQG�0HDVXUHPHQW�,VVXHV�LQ�*DPEOLQJ�6WXGLHV �SS������������/RQGRQ��(OVHYLHU�

6WRUHU��-���$EERWW��0���	 6WXEEV��-����������$FFHVV�RU�DGDSWDWLRQ"�$�PHWD�DQDO\VLV�RI�VXUYH\V�RI�SUREOHP�
JDPEOLQJ�SUHYDOHQFH�LQ�$XVWUDOLD�DQG�1HZ�=HDODQG�ZLWK�UHVSHFW�WR�FRQFHQWUDWLRQ�RI�HOHFWURQLF�
JDPLQJ�PDFKLQHV��,QWHUQDWLRQDO�*DPEOLQJ�6WXGLHV����������������

6XEVWDQFH�$EXVH�DQG 0HQWDO�+HDOWK�6HUYLFHV�$GPLQLVWUDWLRQ�������������PLOOLRQ�$PHULFDQV�VXIIHU�IURP�
VXEVWDQFH�GHSHQGHQFH�RU�DEXVH��6$0+6$�1HZV��;,����

9ROEHUJ��5��$����������7KH�SUHYDOHQFH�DQG�GHPRJUDSKLFV�RI�SDWKRORJLFDO�JDPEOHUV��,PSOLFDWLRQV�IRU�
SXEOLF�KHDOWK��$PHULFDQ�-RXUQDO�RI�3XEOLF�+HDOWK�����������������

9ROEHUJ��5��$����������*DPEOLQJ�DQG�SUREOHP�JDPEOLQJ�LQ�2UHJRQ� 6DOHP��25��2UHJRQ�*DPEOLQJ�
$GGLFWLRQ�7UHDWPHQW�)RXQGDWLRQ�

9ROEHUJ��5��$�������D���&KDQJHV�LQ�JDPEOLQJ�DQG�SUREOHP�JDPEOLQJ�LQ�2UHJRQ�������WR������ 6DOHP��
25��2UHJRQ�*DPEOLQJ�$GGLFWLRQ�7UHDWPHQW�)RXQGDWLRQ�

9ROEHUJ��5��$�������E���*DPEOLQJ�DQG�SUREOHP�JDPEOLQJ�LQ�1RUWK�'DNRWD��$�UHSOLFDWLRQ�VWXG\�������WR�
����� %LVPDUFN��1'��2IILFH�RI�WKH�*RYHUQRU�

9ROEHUJ��5��$�������F���:KHQ�WKH�FKLSV�DUH�GRZQ��3UREOHP JDPEOLQJ�LQ�$PHULFD��1HZ�<RUN��1<��7KH�
&HQWXU\�)RXQGDWLRQ�

9ROEHUJ��5��$����������*DPEOLQJ�DQG�SUREOHP�JDPEOLQJ�LQ�1HYDGD��&DUVRQ�&LW\��19��'HSDUWPHQW�RI�
+XPDQ�5HVRXUFHV�
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