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�
7KH���QG�FRQVHFXWLYH�FHQVXV�RI�3LQN�IRRWHG�*HHVH�DQG�,FHODQGLF�*UH\ODJ�*HHVH�WRRN�SODFH�GXULQJ�
DXWXPQ�DQG�HDUO\�ZLQWHU�������7ZR�GLVFUHWH�FRXQWV��LQ�2FWREHU�DQG�1RYHPEHU��ZHUH�XQGHUWDNHQ�
DQG�FRYHUDJH�RI�VLWHV�ZDV�JRRG�DQG�ZHDWKHU�FRQGLWLRQV�ZHUH�IDYRXUDEOH��&RXQWV�ZHUH�QRW�DYDLODEOH�
IURP�,UHODQG�IRU�WKH�ILUVW�WLPH�VLQFH������DQG�VRPH�RWKHU�VLWHV�LQ�%ULWDLQ�ZHUH�QRW�FRXQWHG�GXH�WR�
SUREOHPV�ZLWK�DFFHVV�DV�D�UHVXOW�RI�)RRW�DQG�0RXWK�'LVHDVH��&RYHUDJH�ZDV�H[WHQGHG�EH\RQG�%ULWDLQ�
DQG�,UHODQG�IRU�WKH�ILUVW�WLPH��WR�LQFOXGH�RWKHU�FRXQWULHV�ZLWKLQ�WKH�ZLQWHULQJ�UDQJH�RI�WKH�,FHODQGLF�
*UH\ODJ�*RRVH��QDPHO\�,FHODQG��WKH�)DHURH�,VODQGV�DQG�1RUZD\��0D[LPD�RI���������3LQN�IRRWHG�
*HHVH�DQG��������*UH\ODJ�*HHVH�ZHUH�UHFRUGHG�LQ�2FWREHU�DQG�1RYHPEHU��UHVSHFWLYHO\��7KHVH�
ILJXUHV�ZHUH�DGMXVWHG�WR�DFFRXQW�IRU�PDMRU�VLWHV�WKDW�ZHUH�QRW�FRXQWHG�DQG�IRU�WKH�QXPEHU�RI�8.�
*UH\ODJ�*HHVH��IURP�WKH�5H�HVWDEOLVKHG�DQG�1:�6FRWODQG�SRSXODWLRQV��FRXQWHG�SULRU�WR�WKLV�FHQVXV��
UHVXOWLQJ�LQ�SRSXODWLRQ�HVWLPDWHV�RI���������3LQN�IRRWHG�*HHVH�DQG��������*UH\ODJ�*HHVH��%RWK�
SRSXODWLRQ�HVWLPDWHV�ZHUH�ODUJHU�WKDQ�WKRVH�FDOFXODWHG�LQ�������WKH�3LQN�IRRWHG�*RRVH�HVWLPDWH�
UHSUHVHQWV�DQ�LQFUHDVH�RI�������DQG�LV�WKH�ODUJHVW�IRU�WKLV�SRSXODWLRQ�VLQFH�PRQLWRULQJ�EHJDQ�LQ�
������WKH�*UH\ODJ�*RRVH�HVWLPDWH�LQFUHDVHG�������RQ�WKH�SUHYLRXV�\HDU��3LQN�IRRWHG�*HHVH�KDG�D�
W\SLFDO�EUHHGLQJ�VHDVRQ�LQ�������DXWXPQ�IORFNV�FRQWDLQHG�������\RXQJ�DQG�PHDQ�EURRG�VL]H�ZDV�����
JRVOLQJV�SHU�VXFFHVVIXO�SDLU��*UH\ODJ�*HHVH�ZHUH�PRUH�VXFFHVVIXO�WKDQ�DYHUDJH�DQG�DXWXPQ�IORFNV�
FRQWDLQHG�������\RXQJ�DQG�PHDQ�EURRG�VL]H�ZDV�����JRVOLQJV�SHU�VXFFHVVIXO�SDLU��
�
,1752'8&7,21�
�
7KH���QG�FRQVHFXWLYH�FHQVXV�RI�,FHODQGLF�*UHHQODQGLF�3LQN�IRRWHG�*HHVH�$QVHU�EUDFK\UK\QFKXV�DQG�
,FHODQGLF�*UH\ODJ�*HHVH�$��DQVHU�WRRN�SODFH�GXULQJ�DXWXPQ�DQG�HDUO\�ZLQWHU�������7KH�DLP�RI�WKLV�
FHQVXV�LV�WR�HVWLPDWH�WKH�VL]H�DQG�PRQLWRU�WKH�GLVWULEXWLRQ�RI�WKHVH�WZR�JRRVH�SRSXODWLRQV��7KH�
PHWKRGV�XVHG�IROORZHG�WKRVH�RI�SUHYLRXV�FHQVXVHV��ZLWK�WZR�FR�RUGLQDWHG�FRXQWV�EHLQJ�XQGHUWDNHQ��
WKH�ILUVW�LQ�2FWREHU�DQG�WKH�VHFRQG�LQ�1RYHPEHU��7KHVH�DUH�WLPHG�WR�FRLQFLGH�ZLWK�WKH�SHULRGV�
ZKHQ�WKHVH�JHHVH�DUH�PRVW�FRQFHQWUDWHG�DIWHU�WKHLU�DUULYDO�IURP�,FHODQG��3LQN�IRRWHG�*HHVH�DUULYH�
HDUOLHU�WKDQ�*UH\ODJ�*HHVH�DQG�DUH�WKHUHIRUH�XVXDOO\�EHVW�FHQVXVHG�LQ�2FWREHU��7KH�1RYHPEHU�FRXQW�
DOORZV�IRU�WKH�ODWHU�PLJUDWLRQ�RI�*UH\ODJ�*HHVH�WR�EH�FRPSOHWHG��7KLV�UHSRUW�SURYLGHV�DQ�RYHUYLHZ�
RI�WKH�UHVXOWV��PRUH�GHWDLOHG�GDWD�DUH�DYDLODEOH�IURP�::7�XSRQ�UHTXHVW��
�
0(7+2'6�
�
&RXQWV�ZHUH�FRQGXFWHG�E\�D�QHWZRUN�RI�ODUJHO\�YROXQWHHU�FRXQWHUV�RYHU�WKH�ZHHNHQGV�RI�������
2FWREHU�DQG�������1RYHPEHU�������,Q�D�IHZ�FDVHV��FRXQWV�PDGH�MXVW�RXWVLGH�WKLV�SHULRG�ZHUH�
LQFOXGHG�LQ�WKH�FR�RUGLQDWHG�FRXQWV�LI�WKHUH�ZDV�QR�UHDVRQ�WR�VXVSHFW�WKH\�GXSOLFDWHG�RWKHU�FRXQWV��
0RVW�FRXQWV�ZHUH�RI�URRVWLQJ�JHHVH��PDGH�HLWKHU�DW�GXVN�ZKHQ�WKH�ELUGV�DUH�IOLJKWLQJ�LQ�RU�DW�GDZQ�DV�
WKH\�GHSDUW�WR�IHHGLQJ�DUHDV��7KH\�ZHUH�WLPHG�WR�FRLQFLGH�ZLWK�WKH�QHZ�PRRQV��WKXV�PLQLPLVLQJ�WKH�
OLNHOLKRRG�RI�JHHVH�UHPDLQLQJ�LQ�IHHGLQJ�DUHDV�RYHUQLJKW��,Q�D�VPDOO�QXPEHU�RI�DUHDV�ZKHUH�URRVW�
VLWHV�DUH�SRRUO\�NQRZQ�� LQDFFHVVLEOH�RU� LQIUHTXHQWO\�XVHG��GD\WLPH�FRXQWV�RI�IHHGLQJ�ELUGV�ZHUH�
PDGH��([SHULHQFHG�REVHUYHUV�PDGH�DVVHVVPHQWV�RI�WKH�SURSRUWLRQ�RI�\RXQJ��ILUVW�ZLQWHU�ELUGV�DUH�
VHSDUDEOH�IURP�ROGHU�ELUGV�E\�GLIIHUHQFHV�LQ�SOXPDJH�FKDUDFWHULVWLFV��LQ�JRRVH�IORFNV�DQG�RI�EURRG�
VL]H�GXULQJ�WKH�DXWXPQ��
�
7ZR�W\SHV�RI�DGMXVWPHQW�ZHUH�DSSOLHG�WR�WKH�SHDN�FRXQW�WRWDOV�LQ�RUGHU�WR�JHQHUDWH�SRSXODWLRQ�
HVWLPDWHV��)RU�UHJXODUO\�PRQLWRUHG�VLWHV��WKRVH�FRXQWHG�LQ�DW�OHDVW�WKUHH�RI�WKH�SUHYLRXV�ILYH�\HDUV��
WKDW�ZHUH�QRW�FRXQWHG�GXULQJ�WKH������FHQVXV��QXPEHUV�ZHUH�HVWLPDWHG�IURP�WKH�PHDQ�RI�WKH�FRXQWV�
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PDGH�GXULQJ�WKH�UHOHYDQW�PRQWK��2FWREHU�IRU�3LQNIHHW��1RYHPEHU�IRU�*UH\ODJ��GXULQJ������������
(VWLPDWHG�QXPEHUV�WKDW�H[FHHGHG������RI�WKH�FXUUHQW�,*&�SHDN�FRXQW�WRWDO�ZHUH�DGGHG�WR�WKLV�SHDN�
FRXQW�WR�JLYH�WKH�DGMXVWHG�SRSXODWLRQ�HVWLPDWH��,Q�DGGLWLRQ��FRXQWV�RI�8.�*UH\ODJ�*HHVH��L�H��ELUGV�
IURP�WKH�5H�HVWDEOLVKHG�RU�1:�6FRWODQG�SRSXODWLRQV��PDGH�GXULQJ�6HSWHPEHU��EHIRUH�WKH�DUULYDO�RI�
,FHODQGLF�PLJUDQWV��ZHUH�VXEWUDFWHG�IURP�WKH�,*&�FRXQW�DW�VRPH�VLWHV�WR�FDOFXODWH�WKH�QXPEHU�RI�
,FHODQGLF�*UH\ODJ�*HHVH�SUHVHQW�DW�WKDW�WLPH��
�
7R�DVVHVV�UHSURGXFWLYH�VXFFHVV��GDWD�FROOHFWHG�EHWZHHQ�PLG�6HSWHPEHU�DQG�PLG�1RYHPEHU�ZHUH�
XVHG�WR�GHWHUPLQH�WKH�SURSRUWLRQ�RI�\RXQJ�LQ�IORFNV�DQG�WKH�PHDQ�EURRG�VL]H�RI�VXFFHVVIXO�SDLUV��
�
5(68/76�
�
&RYHUDJH�DQG�FRQGLWLRQV�
�
$�WRWDO�RI�����VLWHV�ZDV�FRYHUHG�GXULQJ�WKH�WZR�FRXQWV������RI�WKHVH�ZHUH�FRXQWHG�LQ�ERWK�PRQWKV��
IRXU�RQO\�LQ�2FWREHU�DQG����RQO\�LQ�1RYHPEHU��7KLV�LV�WKH�VDPH�DV�WKH�QXPEHU�RI�VLWHV�FRYHUHG�E\�
WKH������VXUYH\��DOWKRXJK�QR�GDWD�ZHUH�UHFHLYHG�IRU�,UHODQG�DQG�QR�LQODQG�VLWHV�LQ�1RUWKXPEHUODQG�
ZHUH�YLVLWHG�EHFDXVH�RI�DFFHVV� UHVWULFWLRQV�IROORZLQJ�WKH�RXWEUHDN�RI�)RRW�DQG�0RXWK�'LVHDVH��
2XWVLGH�RI�%ULWDLQ��VHYHUDO�VLWHV�LQ�1RUZD\�DQG�WKH�)DHURHV�ZHUH�FRXQWHG�IRU�WKH�ILUVW�WLPH��DQG�DQ�
HVWLPDWH�RI�WKH�QXPEHU�RI�*UH\ODJ�*HHVH�UHPDLQLQJ�LQ�,FHODQG�DW�WKH�WLPH�RI�WKH�1RYHPEHU�FRXQW�
ZDV�LQFOXGHG��EDVHG�RQ�JURXQG�FRXQWV�DQG�DHULDO�VXUYH\V�FRQGXFWHG�LQ�WKH�ZHHNV�EHIRUH�DQG�DIWHU�WKH�
FR�RUGLQDWHG�FRXQW��
�
,Q�DOO�����VLWHV�FRXQWHG�GXULQJ�2FWREHU�LQ�WKUHH�RU�PRUH�RI�WKH�SUHYLRXV�ILYH�\HDUV�������������ZHUH�
QRW�FRXQWHG�LQ�������2I�WKHVH��WKUHH�VXSSRUWHG�DQ�DYHUDJH�RI�PRUH�WKDQ������RI�WKH������2FWREHU�
FRXQW�RI�3LQN�IRRWHG�*HHVH��+ROEXUQ�0RVV����������/DNH�RI�0HQWHLWK���������DQG�:KLWWRQ�/RFK�
��������� )XUWKHUPRUH�� D� PLQLPXP� HVWLPDWH� RI� ���� 3LQN�IRRWHG�*HHVH� ZDV� LQFOXGHG� IRU� /RFK�
0XOOLRQ��EDVHG�XSRQ�FRPPHQWV�SURYLGHG�E\�WKH�FRXQWHU�WKHUH��6LPLODUO\�����VLWHV�FRXQWHG�GXULQJ�
1RYHPEHU�LQ�WKUHH�RU�PRUH�RI�WKH�SUHYLRXV�ILYH�\HDUV�ZHUH�QRW�FRXQWHG�LQ�������)LYH�RI�WKHVH�KHOG��
RQ�DYHUDJH��PRUH�WKDQ������RI�WKH������1RYHPEHU�FRXQW�RI�*UH\ODJ�*HHVH��+DGGR�&RXQWU\�3DUN�
���������/RXJK�6ZLOO\����������6WUDQUDHU�/RFKV��������/RQJ�/RFK�������DQG�&DLVWURQ�4XDUU\���������
�
&RXQWV�RI�8.�*UH\ODJ�*HHVH�GXULQJ�6HSWHPEHU�ZHUH�UHFHLYHG�IURP����VLWHV�DQG�WKHVH�ZHUH�XVHG�WR�
DGMXVW� WKH�FR�RUGLQDWHG�1RYHPEHU�FRXQW�RI�*UH\ODJ�*HHVH�DW� ILYH� VLWHV�RU� UHJLRQV�� DV� IROORZV��
2UNQH\�,VOHV�����������6KHWODQG�,VOHV���������,VODQG�RI�%XWH��������/RFK�)OHHW��������DQG�7KUHLSPXLU�
5HVHUYRLU���������
�
6XSSOHPHQWDU\�FRXQWV��PDGH�LQ�DGGLWLRQ�WR�WKH�FR�RUGLQDWHG�,*&�FRXQWV��ZHUH�UHFHLYHG�IURP����
VLWHV��PRVW�QRWDEO\�%UH\GRQ�:DWHU��&DPHURQ�5HVHUYRLU��&DUVHEUHFN�	�5K\QG�/RFKV��&RFNHUKDP�
6DQGV��)LQGKRUQ�%D\��+RUVH\�0HUH��+XOH�0RVV��,VODQG�RI�%XWH��.LOFRQTXKDU�/RFK��/RFK�)OHHW��/RFK�
*DUWHQ��/RFK�RI�WKH�/RZHV��/RFK�RI�6NHQH��/RFK�6S\QLH��WKH�QRUWK�1RUIRON�URRVWV��6ROZD\�(VWXDU\��
6RXWKZHVW�/DQFDVKLUH��8SSHU�&RZJLOO�5HVHUYRLU�DQG�:HVWZDWHU�5HVHUYRLU��
�
:HDWKHU�FRQGLWLRQV�DQG�GLVWXUEDQFH�OHYHOV�ZHUH�JHQHUDOO\�UHSRUWHG�E\�FRXQWHUV�DV�JRRG�DQG�DUH�QRW�
FRQVLGHUHG�WR�KDYH�DSSUHFLDEO\�DIIHFWHG�WKH�FHQVXV�UHVXOWV��7KH�QHZ�PRRQV�ZHUH�RQ����2FWREHU�DQG�
���1RYHPEHU��/RZ�FRXQWV�ZHUH�UHSRUWHG�IURP�D�WRWDO�RI�VL[�VLWHV�GXULQJ�ERWK�FRXQWV��WZR�VLWHV�
GXULQJ�ERWK�FRXQWV���PDLQO\�GXH�WR�WKH�DUULYDO�RI�JHHVH�GXULQJ�GXVN�FRXQWV�ZKHQ�LW�ZDV�WRR�GDUN�WR�
DFFXUDWHO\�FRXQW�WKH�ELUGV�RU�WR�GLIILFXOWLHV�FRYHULQJ�WKH�ZKROH�RI�WKH�FRXQW�VLWH��)RXU�RI�WKHVH�ZHUH�
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LQ�2FWREHU�DQG�RI� WKHVH��QRQH�KHOG�NH\�FRQFHQWUDWLRQV�RI�3LQNIHHW��$�IXUWKHU� IRXU� ORZ�FRXQWV�
RFFXUUHG�GXULQJ�1RYHPEHU��RQH�DW�D�VLWH�ZLWK� LPSRUWDQW�QXPEHUV�RI�*UH\ODJ�*HHVH��,VODQG�RI�
6DQGD\��2UNQH\���
�
7RWDO�1XPEHUV�
�
&HQVXV�FRXQW�WRWDOV�DUH�LOOXVWUDWHG�LQ�)LJXUH���DQG�UHJLRQDO�FRXQW�WRWDOV�DUH�VKRZQ�LQ�7DEOH����
�
3LQN�IRRWHG�*RRVH�
�
7KH�2FWREHU�FRXQW�WRWDO�RI���������LV�DQ�LQFUHDVH�RI���������������RQ�WKH�SUHYLRXV�\HDU��+HDUQ�
�������$IWHU�WKH�LQFOXVLRQ�RI�HVWLPDWHG�FRXQWV��WKH�DGMXVWHG�SRSXODWLRQ�HVWLPDWH�LV�WKHUHIRUH����������
DQ�LQFUHDVH�RI����������������RQ�WKH�SUHYLRXV�HVWLPDWH��+HDUQ��������'XULQJ�1RYHPEHU�������
��������3LQNIHHW�ZHUH�FRXQWHG��������RI�WKH�WRWDO�2FWREHU�FRXQW��
�
*UH\ODJ�*RRVH�
�
7KH�1RYHPEHU� FRXQW� WRWDO� RI� ������� LV� DQ� LQFUHDVH�RI� ������ �������RQ� WKH�SUHYLRXV� FRXQW� LQ�
1RYHPEHU� ����� �+HDUQ� ������� $IWHU� DGMXVWPHQWV� DQG� WKH� LQFOXVLRQ� RI� HVWLPDWHG� FRXQWV�� D�
SRSXODWLRQ�HVWLPDWH�RI��������ZDV�GHULYHG��DQ�LQFUHDVH�RI���������������RYHU�WKH�SUHYLRXV�DGMXVWHG�
HVWLPDWH���
�
'XH�WR�GLIIHUHQFHV�LQ�FRYHUDJH�EHWZHHQ�WKLV�FHQVXV�DQG�SUHYLRXV�RQHV��WKH�FKDQJH�LQ�SRSXODWLRQ�VL]H�
LV�QRW�GLUHFWO\�FRPSDUDEOH��7KH� LQFOXVLRQ�RI�,FHODQG��1RUZD\�DQG�WKH�)DHURHV��KRZHYHU�� LV�QRW�
FRQVLGHUHG�WR�DIIHFW�WKH�UHVXOWV�JUHDWO\��DV�D�WRWDO�RI�MXVW�������ELUGV�������RI�WKH�1RYHPEHU�FRXQW��
ZDV�FRXQWHG�LQ�WKHVH�WKUHH�FRXQWULHV��
�
3UH�DGMXVWHG�FRXQWV�LQ�2FWREHU�VXJJHVW�WKDW�WKH�DUULYDO�RI�*UH\ODJV�LQWR�%ULWDLQ�LQ�DXWXPQ������ZDV�
D�OLWWOH�ODWHU�WKDQ�XVXDO��ZLWK�������RI�WKH�1RYHPEHU�FRXQW�UHFRUGHG�GXULQJ�WKDW�PRQWK��1RWH��
KRZHYHU��WKDW�WKH�WLPLQJ�RI�HDFK�FHQVXV�LV�QRW�FRPSOHWHO\�V\QFKURQRXV�ZLWK�SUHYLRXV�FHQVXVHV��DV�LW�
LV�EDVHG�PRVWO\�RQ�WKH�SKDVH�RI�WKH�PRRQ��DQG�IHZHU�VLWHV�VXSSRUWLQJ�*UH\ODJ�*HHVH�DUH�FRXQWHG�
GXULQJ�2FWREHU�WKDQ�1RYHPEHU��
�
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�����WR�������
�
7DEOH����7KH�UHJLRQDO�GLVWULEXWLRQ�RI�3LQN�IRRWHG�*HHVH�DQG�,FHODQGLF�*UH\ODJ�*HHVH�LQ�2FWREHU�
DQG�1RYHPEHU�������)LJXUHV�LQ�VTXDUH�EUDFNHWV�VKRZ�DGMXVWHG�RU�HVWLPDWHG�WRWDOV��
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� LQFOXGHV�%HDUVGHQ�	�0LOQJDYLH��&O\GHEDQN��&XPEHUQDXOG�	�.LOV\WK��&XPQRFN�	�'RRQ�9DOOH\��

&XQQLQJKDPH��'XPEDUWRQ��(DVW�.LOEULGH��(DVWZRRG��*ODVJRZ�&LW\��+DPLOWRQ��,QYHUFO\GH��
.LOPDUQRFN�	�/RXGRXQ��.\OH�	�&DUULFN��0RQNODQGV��0RWKHUZHOO��5HQIUHZ�DQG�6WUDWKNHOYLQ�



� FRXQWV�IURP�WKH�6ROZD\�)LUWK�DUH�LQFOXGHG�LQ�WKH�$QQDQGDOH�	�(VNGDOH�1LWKVGDOH�WRWDO�HYHQ�
WKRXJK�VRPH�ELUGV�URRVW�DQG�IHHG�RQ�WKH�&XPEULDQ�VLGH�RI�WKH�HVWXDU\�




� LQFOXGHV�(WWULFN�	�/DXGHUGDOH��5R[EXUJK�DQG�%HUZLFNVKLUH�
�� VHYHUDO�IHHGLQJ�VLWHV�FRQVROLGDWHG�
QF� QR�FRXQW�UHFHLYHG�
�� HVWLPDWH�RI�5H�HVWDEOLVKHG�ELUGV�JUHDWHU�WKDQ�1RYHPEHU�FRXQW��WKHUHIRUH�DGMXVWHG�FRXQW�WDNHQ�DV�

]HUR�
�
5HJLRQDO�'LVWULEXWLRQ�
�
7KH�UHJLRQDO�GLVWULEXWLRQ�RI�JHHVH�GXULQJ�WKH�WZR�FRXQWV�LV�VXPPDULVHG�LQ�7DEOH���DQG�LOOXVWUDWHG�LQ�
)LJXUHV���DQG����
�
�
�
�
�
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7DEOH����*URVV�UHJLRQDO�GLVWULEXWLRQ�RI�3LQN�IRRWHG�*HHVH�DQG�,FHODQGLF�*UH\ODJ�*HHVH�LQ�
%ULWDLQ�GXULQJ�2FWREHU�DQG�1RYHPEHU�������H[SUHVVHG�DV�D�SHUFHQWDJH�RI�WKH�PD[LPXP�FRXQW�
IRU�HDFK�VSHFLHV���

3LQN�IRRWHG�*RRVH� *UH\ODJ�*RRVH�$UHD
�
2FWREHU� 1RYHPEHU� 2FWREHU� 1RYHPEHU�

1RUWK�6FRWODQG� ���� ���� ����� �����
1RUWKHDVW�6FRWODQG� ����� ����� ���� �����
(DVW�&HQWUDO�6FRWODQG� ����� ����� ���� �����
6RXWKHDVW�6FRWODQG��1RUWKHDVW�
(QJODQG�

����� ���� ���� ����
6RXWKZHVW�6FRWODQG��
1RUWKZHVW�(QJODQG�

���� ���� ���� ����
:HVW�(QJODQG� ���� ����� �� ��
(DVW�(QJODQG� ���� ����� �� ��
7RWDO� ������ ����� ����� �����
�

� DUHDV�GHILQHG�DV�IROORZV��

1RUWK�6FRWODQG��6KHWODQG��2UNQH\��:HVWHUQ�,VOHV�DQG�+LJKODQG�
1RUWKHDVW�6FRWODQG��*UDPSLDQ��$EHUGHHQVKLUH�	�0RUD\��
(DVW�&HQWUDO�6FRWODQG��7D\VLGH��3HUWK�	�.LQURVV���&HQWUDO��6WLUOLQJ��DQG�)LIH�
6RXWKHDVW�6FRWODQG�1RUWKHDVW�(QJODQG��/RWKLDQ��%RUGHUV�DQG�1RUWKXPEHUODQG��
6RXWKZHVW�6FRWODQG�1RUWKZHVW�(QJODQG��6WUDWKFO\GH��'XPIULHV�	�*DOORZD\�DQG�&XPEULD�
:HVW�(QJODQG��/DQFDVKLUH�DQG�0HUVH\VLGH�
(DVW�(QJODQG��+XPEHUVLGH��/LQFROQVKLUH�DQG�1RUIRON�
�

3LQN�IRRWHG�*RRVH�
�
7KH� UHJLRQDO� GLVWULEXWLRQ� RI� 3LQN�IRRWHG� *HHVH� GXULQJ� DXWXPQ� ����� ZDV� W\SLFDO�� ZLWK� NH\�
FRQFHQWUDWLRQV�GXULQJ�2FWREHU�LQ�1RUWKHDVW��(DVW�&HQWUDO�DQG�6RXWKHDVW�6FRWODQG��$�UHODWLYHO\�KLJK�
SURSRUWLRQ�ZDV�DOVR�SUHVHQW�DW�WKH�VRXWKHUQ�HQG�RI�WKH�ZLQWHU�UDQJH��LQ�(DVW�(QJODQG��DW�WKLV�WLPH��
%\�1RYHPEHU��WKH�SURSRUWLRQ�LQ�(DVW�(QJODQG�KDG�LQFUHDVHG�WR�RYHU�RQH�ILIWK��ZLWK�QXPEHUV�LQ�(DVW�
&HQWUDO�DQG�6RXWKHDVW�6FRWODQG�VKRZLQJ�WKH�JUHDWHVW�GHFOLQHV�LQ�WKLV�WLPH��
�
*UH\ODJ�*RRVH�
�
7KH�DXWXPQ�GLVWULEXWLRQ�RI�*UH\ODJ�*HHVH�ZDV�DOVR�W\SLFDO��ZLWK�D�ORZ�SURSRUWLRQ�SUHVHQW�LQ�%ULWDLQ�
GXULQJ�2FWREHU��%\�1RYHPEHU��PRUH�WKDQ�KDOI�RI�WKH�SRSXODWLRQ�ZDV�LQ�1RUWK�6FRWODQG��ZLWK�PRVW�
RI�WKH�UHPDLQGHU�LQ�1RUWKHDVW�DQG�(DVW�&HQWUDO�6FRWODQG��
�
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�)LJXUH����7KH�GLVWULEXWLRQ�RI�,FHODQGLF�*UH\ODJ�*HHVH�FRXQWHG�LQ�6FRWODQG�DQG�QRUWKHUQ�(QJODQG�
GXULQJ�2FWREHU��OHIW��DQG�1RYHPEHU��ULJKW��������
�
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3ULQFLSDO�&RQFHQWUDWLRQV�
�
$OO�VLWHV�WKDW�VXSSRUWHG�PRUH�WKDQ����RI�WKH�3LQN�IRRWHG�*RRVH�RU�*UH\ODJ�*RRVH�SRSXODWLRQ�
HVWLPDWH�GXULQJ�WKH�UHOHYDQW�PRQWK�LQ������DUH�VKRZQ�LQ�7DEOH����
�
3LQN�IRRWHG�*RRVH�
�
'XULQJ�2FWREHU��3LQNIHHW�ZHUH�UHSRUWHG�IURP�D�WRWDO�RI����VLWHV��RI�ZKLFK����KHOG�PRUH�WKDQ�WHQ�
ELUGV��6L[WHHQ�RI�WKHVH�KHOG�PRUH�WKDQ������������RI�WKH�SRSXODWLRQ�HVWLPDWH�DQG�WHQ�VXSSRUWHG�
�������RU�PRUH�ELUGV��7DEOH�����0RUH�WKDQ�����RI�WKH�SRSXODWLRQ�HVWLPDWH�ZDV�UHFRUGHG�DW�WKH�WRS�
IRXU�VLWHV�GXULQJ�2FWREHU��,Q�1RYHPEHU��3LQNIHHW�ZHUH�W\SLFDOO\�IRXQG�DW�VOLJKWO\�PRUH�VLWHV�����LQ�
WRWDO��RI�ZKLFK����KHOG�WHQ�RU�PRUH�ELUGV��7ZHQW\�KHOG�PRUH�WKDQ����RI�WKH�SRSXODWLRQ�HVWLPDWH��
ZLWK� ������� RU�PRUH� FRXQWHG� DW� VL[� RI� WKHVH��7KH� WRS� WKUHH� VLWHV� KHOG� ����RI� WKH�SRSXODWLRQ�
HVWLPDWH��,Q�WRWDO��3LQNIHHW�ZHUH�UHFRUGHG�DW����VLWHV�GXULQJ�ERWK�FRXQWV��
�
7KH�WRS�WZR�VLWHV�LQ�2FWREHU�ERWK�KHOG�JUHDWHU�WKDQ�DYHUDJH�QXPEHUV�RI�3LQNIHHW��7DEOH����FROXPQ�
&���2WKHU�DW\SLFDOO\�ODUJH�FRXQWV�ZHUH�UHSRUWHG�IURP�)LQGKRUQ�%D\��/LQGLVIDUQH�DQG�WKH�5LYHU�)RUWK�
DW�6NLQIODWV���
�
*UH\ODJ�*RRVH�
�
'XULQJ�2FWREHU� ������ *UH\ODJ�*HHVH� ZHUH� IRXQG� DW� W\SLFDO� DUULYDO� VLWHV� LQ� QRUWK� DQG� FHQWUDO�
6FRWODQG��DOWKRXJK�WKH�SURSRUWLRQ�RI�WKH�SRSXODWLRQ�HVWLPDWH�SUHVHQW�LQ�%ULWDLQ���������ZDV�EHORZ�
DYHUDJH��PHDQ��������������������,Q�DOO��WKH\�ZHUH�UHSRUWHG�IURP�D�WRWDO�RI����VLWHV��LQFOXGLQJ�QLQH�
LQ�2UNQH\���RI�ZKLFK����KHOG�PRUH�WKDQ�WHQ�ELUGV���
�
%\�1RYHPEHU��*UH\ODJV�ZHUH�IRXQG�DW����VLWHV��LQFOXGLQJ����LQ�2UNQH\�DQG���LQ�6KHWODQG����RI�ZKLFK�
���KHOG�WHQ�RU�PRUH�ELUGV��7DNLQJ�2UNQH\�DQG�6KHWODQG�DV�FRQVROLGDWHG�VLWHV�����RI�WKHVH�KHOG�PRUH�
WKDQ����������RI�WKH�SRSXODWLRQ�HVWLPDWH�DQG�IRXU�KHOG�PRUH�WKDQ��������7DEOH�����FRPSULVLQJ�
������RI�WKH�WRWDO��,Q�DOO��*UH\ODJV�ZHUH�UHFRUGHG�DW�D�WRWDO�RI�����VLWHV�GXULQJ�ERWK�FRXQWV�����PRUH�
WKDQ�WKH�SUHYLRXV�\HDU��0XFK�RI�WKLV�LQFUHDVH�LV�GXH�WR�WKH�LQFOXVLRQ�RI�DUHDV�RXWVLGH�%ULWDLQ�LQ�WKH�
FHQVXV��
�
$�ODUJHU�WKDQ�DYHUDJH�FRXQW�ZDV�UHFRUGHG�IURP�D�QXPEHU�RI�VLWHV��PRVW�QRWDEO\�/RFK�RI�6WUDWKEHJ��
ZKHUH�QXPEHUV�RI�*UH\ODJV�WHQG�WR�EH�VPDOO��DOWKRXJK�WKLV�VLWH�ZDV�IRUPHUO\�PXFK�PRUH�LPSRUWDQW�
XS�XQWLO�WKH�����V���2WKHU�ODUJH�FRXQWV�ZHUH�UHFRUGHG�DW�5RVVLH�%RJ��/RFK�&OXQLH��%DURQV�)ROO\�DQG�
0XQORFK\�%D\��7KH�QXPEHU�RQ�2UNQH\�DOVR�FRQWLQXHG�WR�LQFUHDVH�DIWHU�WKH�ORZ�SHDN�FRXQW�LQ�������
ZLWK�D�UHFRUG�FRXQW�IRU�WKH�VL[WK�WLPH�LQ�VHYHQ�\HDUV��
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7DEOH� ��� 3ULQFLSDO� 3LQN�IRRWHG�*RRVH� DQG� ,FHODQGLF�*UH\ODJ�*RRVH� UHVRUWV� LQ� DXWXPQ� ������
&ROXPQV�VKRZ���$��FRXQWV��IURP�2FWREHU�IRU�3LQN�IRRWHG�*HHVH�DQG�1RYHPEHU�IRU�*UH\ODJ�*HHVH��
H[FHHGLQJ����RI�WKH������SRSXODWLRQ�HVWLPDWH���%��WKH�VLWH�FRXQW�DV�D�SHUFHQWDJH�RI�WKH�SRSXODWLRQ�
HVWLPDWH���&��WKH�VLWH�FRXQW�DV�D�SHUFHQWDJH�RI�WKH�PHDQ���\HDU�SHDN�FRXQW���'��WKH���\HDU�SHDN�PHDQ�
FRXQW��)LYH�\HDU�SHDN�PHDQ�FRXQWV�DUH�FDOFXODWHG�XVLQJ�DOO�DYDLODEOH�GDWD��WKXV�PD\�DSSHDU�ODUJHU�WKDQ�
FRXQWV�UHFRUGHG�E\�WKLV�FHQVXV�LI�KLJKHU�FRXQWV�DUH�PDGH�DW�RWKHU�WLPHV�RI�WKH�\HDU��
�
3,1.�)227('�*226(� � � � �
�����SRSXODWLRQ�HVWLPDWH� �������� � � �
� $� %� &� '�
/RFK�RI�6WUDWKEHJ� ������� ����� ���� �������
0RQWURVH�%DVLQ� ������� ����� ���� �������
:HVWZDWHU�5HVHUYRLU� ������� ���� ��� �������
6RXWKZHVW�/DQFDVKLUH� ������� ���� ��� �������
'XSSOLQ�/RFK� ������� ���� ��� �������
/RFK�/HYHQ� ������� ���� ���� �������
)LQGKRUQ�%D\� ������� ���� ���� ������
0HLNOH�/RFK��6ODLQV� ������� ���� ��� �������
$EHUODG\�%D\� ������� ���� ���� �������
+RONKDP�:HOOV�%D\� ������� ���� ��� �������
+XOH�0RVV� ������ ���� ��� �������
/LQGLVIDUQH� ������ ���� ���� ������
&DUVHEUHFN�DQG�5K\QG�/RFKV� ������ ���� ��� �������
,QQHU�)LUWK�RI�7D\� ������ ���� ��� ������
)DOD�)ORZ� ������ ���� ��� ������
5LYHU�)RUWK�DW�6NLQIODWV� ������ ���� ���� ������
� � � � �
*5(</$*�*226(� � � � �
�����SRSXODWLRQ�HVWLPDWH� ������� � � �
� $� %� &� '�
2UNQH\��DOO�VLWHV�� ������� ����� ���� �������
&DLWKQHVV� ������ ���� ��� ������
/RFK�6S\QLH� ������ ���� ���� ������
'LQQHW�/RFKV� ������ ���� ��� ������
/RFK�(\H� ������ ���� ��� ������
0XQORFK\�%D\� ������ ���� ���� ������
/RFK�*DUWHQ� ������ ���� ���� ������
'RUQRFK�)LUWK� ������ ���� ��� ������
/RFK�RI�6NHQH� ������ ���� ��� ������
)LQGKRUQ�%D\� ������ ���� ���� ������
,QQHU�)LUWK�RI�7D\� ������ ���� ��� ������
/RFK�RI�6WUDWKEHJ� ������ ���� ���� ����
/RFK�&OXQLH� ������ ���� ���� ����
.LOFRQTXKDU�/RFK� ������ ���� ���� ����
5RVVLH�%RJ� ������ ���� ���� ����
,VODQG�RI�%XWH� ������ ���� ���� ������
6KHWODQG��DOO�VLWHV�� ������ ���� ���� ����
%DURQV�)ROO\� ������ ���� ���� ����
6LWHV�LQ�8SSHU�7D\� ������ ���� ��� ������
�
�
�
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%UHHGLQJ�6XFFHVV�
�
7RWDOV� RI� ������� 3LQN�IRRWHG� *HHVH� DQG� ������ *UH\ODJ� *HHVH� ZHUH� DJHG� DW� YDULRXV� ORFDOLWLHV�
WKURXJKRXW�6FRWODQG�DQG�(QJODQG�EHWZHHQ����6HSWHPEHU�DQG����1RYHPEHU��,Q�DGGLWLRQ��EURRG�
VL]HV�ZHUH�FROOHFWHG�IRU�����EURRGV�RI�3LQNIHHW�DQG����EURRGV�RI�*UH\ODJ�*RRVH���
�
3LQN�IRRWHG�*RRVH�IORFNV�FRQWDLQHG�������\RXQJ�DQG�WKH�DYHUDJH�EURRG�VL]H�RI�VXFFHVVIXO�SDLUV�ZDV�
����JRVOLQJV��*UH\ODJ�*RRVH�IORFNV�FRQWDLQHG�������\RXQJ�DQG�WKH�DYHUDJH�EURRG�VL]H�ZDV�����
JRVOLQJV�SHU�VXFFHVVIXO�SDLU��7DEOH�����7KH�HVWLPDWH�IRU�3LQN�IRRWHG�*RRVH�LV�ZLWKLQ�WKH�W\SLFDO�UDQJH�
VKRZQ�GXULQJ�WKH�SUHYLRXV�GHFDGH��PHDQ�SURSRUWLRQ�RI�\RXQJ�GXULQJ�WKH�SHULRG�����������ZDV�
������������V�H����DOWKRXJK�WKH�HVWLPDWH�IRU�,FHODQGLF�*UH\ODJ�*RRVH�LV�D�OLWWOH�KLJKHU�WKDQ�DYHUDJH�
�PHDQ�IRU�����������������������V�H����)LJXUH��D���$YHUDJH�EURRG�VL]HV�GXULQJ�WKH�VDPH�SHULRG�ZHUH�
�����������V�H���DQG������������V�H����UHVSHFWLYHO\��)LJXUH��E���
�
7DEOH����7KH�SURSRUWLRQ�RI�\RXQJ�DQG�PHDQ�EURRG�VL]H�RI�3LQN�IRRWHG�DQG�*UH\ODJ�*RRVH�IORFNV�LQ�
DXWXPQ�������UHJLRQV�GHILQHG�LQ�7DEOH�����
� 5HJLRQ� 7RWDO�DJHG� ��\RXQJ� 1R��RI�

EURRGV�
0HDQ�

EURRG�VL]H�
1RUWK�6FRWODQG� �� �� �� ����
1RUWKHDVW�6FRWODQG� ������� ����� ���� ����
(DVW�&HQWUDO�6FRWODQG� ������ ����� ��� ����
6RXWKHDVW�6FRWODQG� ������ ����� ��� ����
:HVW�(QJODQG� ������ ����� �� ��

3LQN�IRRWHG�
*RRVH�

7RWDO� ������� ����� ���� ����
1RUWK�6FRWODQG� ������ ����� �� ����
1RUWKHDVW�6FRWODQG� ���� ����� ��� ����
(DVW�&HQWUDO�6FRWODQG� ���� ����� �� ����
6RXWKHDVW�6FRWODQG� ���� ����� �� ��

*UH\ODJ�
*RRVH�

7RWDO� ������ ����� ��� ����
�
�D��

�

�

��

��

��

��

���� ���� ���� ���� ���� ����
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�)LJXUH�����D��7KH�DYHUDJH�SHUFHQWDJH�RI�\RXQJ�3LQN�IRRWHG�*HHVH�� ��DQG�,FHODQGLF�*UH\ODJ�*HHVH�
� ��LQ�%ULWDLQ��������������E��7KH�DYHUDJH�EURRG�VL]H�RI�VXFFHVVIXO�SDLUV�RI�3LQN�IRRWHG�*HHVH�� ��
DQG�,FHODQGLF�*UH\ODJ�*HHVH�� ��LQ�%ULWDLQ�������������
�
0RVW�3LQNIHHW�ZHUH�DJHG�LQ�1RUWKHDVW�DQG�(DVW�&HQWUDO�6FRWODQG�DQG�RQO\�LQ�WKH�IRUPHU�UHJLRQ�ZDV�
WKH�VDPSOH�VSUHDG�WKURXJKRXW�WKH�DXWXPQ�SHULRG��7KH�WHPSRUDO�UDQJH�LQ�RWKHU�UHJLRQV�ZDV�OLPLWHG�
DQG�YDULHG�EHWZHHQ�WKHP��)LJXUH������
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�)LJXUH����7KH� WHPSRUDO�GLVWULEXWLRQ�RI�3LQN�IRRWHG�*RRVH� DJH� VDPSOHV� LQ� HDFK� UHJLRQ�GXULQJ�
DXWXPQ�������3HULRGV��6�� �ODWH�6HSWHPEHU��2�� �HDUO\�2FWREHU��2�� �ODWH�2FWREHU��1�� �HDUO\�
1RYHPEHU��UHJLRQV�GHILQHG�LQ�7DEOH�����
�
'XH�WR�WKHLU�ODWHU�PLJUDWLRQ�DQG�PRUH�OLPLWHG�UDQJH��WKH�WHPSRUDO�DQG�VSDWLDO�GLVWULEXWLRQ�RI�*UH\ODJ�
*RRVH�DJH�VDPSOHV�ZDV�PRUH�OLPLWHG��6DPSOHV�ZHUH�FROOHFWHG�LQ�IRXU�UHJLRQV�EHWZHHQ�ODWH�2FWREHU�
DQG�ODWH�1RYHPEHU��WKH�YDVW�PDMRULW\�LQ�1RUWK�6FRWODQG�GXULQJ�ODWH�2FWREHU��)LJXUH�����
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�)LJXUH����7KH�WHPSRUDO�GLVWULEXWLRQ�RI�*UH\ODJ�*RRVH�DJH�VDPSOHV�LQ�HDFK�UHJLRQ�GXULQJ�DXWXPQ�
������3HULRGV��2�� �ODWH�2FWREHU��1�� �HDUO\�1RYHPEHU��1�� �ODWH�1RYHPEHU��UHJLRQV�GHILQHG�LQ�
7DEOH�����
�
',6&866,21�
�
7KH������,FHODQGLF�EUHHGLQJ�*RRVH�&HQVXV�UHYHDOHG�ODUJH�LQFUHDVHV�VLQFH�WKH�SUHYLRXV�\HDU�LQ�WKH�
SRSXODWLRQV�RI�ERWK�,FHODQGLF�EUHHGLQJ�JUH\�JHHVH��)LJXUH�����7KH�2FWREHU�FRXQW�IRU�3LQN�IRRWHG�
*RRVH�LV�WKH�ODUJHVW�UHFRUGHG�VLQFH�PRQLWRULQJ�EHJDQ�DQG�WKH�1RYHPEHU�FRXQW�RI�*UH\ODJ�*RRVH�LV�
WKH� ODUJHVW� VLQFH�������%RWK� FRXQWV�ZHUH� FDUULHG�RXW�XQGHU� IDYRXUDEOH�ZHDWKHU� FRQGLWLRQV� DQG�
FRYHUDJH�ZDV�JHQHUDOO\�JRRG��DOWKRXJK�WZR�ODUJH�DUHDV��,UHODQG�DQG�LQODQG�1RUWKXPEHUODQG��ZHUH�
QRW�FRXQWHG��7KLV�PD\�KDYH�DIIHFWHG�ERWK�RI�WKHVH�SHDN�FRXQWV��DOWKRXJK�HVWLPDWHG�FRXQWV�IRU�WKH�
PDLQ�VLWHV�LQ�WKHVH�WZR�UHJLRQV�ZHUH�LQFOXGHG�LQ�WKH�UHVSHFWLYH�SRSXODWLRQ�HVWLPDWHV��
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�)LJXUH����3RSXODWLRQ�HVWLPDWHV�RI�3LQN�IRRWHG�*RRVH�� ��DQG�,FHODQGLF�*UH\ODJ�*RRVH�� �������WR�
������7KH���\HDU�UXQQLQJ�PHDQV��L�H��PHDQ�IRU������LV�IURP�SRSXODWLRQ�HVWLPDWHV�IRU������������DUH�
VKRZQ�DV�OLQHV��
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7KH�QXPEHUV�RI�3LQN�IRRWHG�DQG�*UH\ODJ�*HHVH�UHFRUGHG�DV�VKRW�LQ�,FHODQG�GXULQJ����������RI�
ZKLFK�DOPRVW�DOO�DUH�WDNHQ�EHIRUH�PLJUDWLRQ�DQG�WKHUHIRUH�EHIRUH�WKH�,*&��ZHUH��������DQG���������
UHVSHFWLYHO\��)LJXUH������
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*UH\ ODJ 3LQNIRRW �)LJXUH����1XPEHUV�RI�3LQN�IRRWHG�*HHVH�DQG�,FHODQGLF�*UH\ODJ�*HHVH�VKRW�LQ�,FHODQG�������������
6RXUFH��,FHODQGLF�:LOGOLIH�0DQDJHPHQW�,QVWLWXWH��KWWS���ZZZ�QL�LV�YHLGL����
�
$OWKRXJK�WKHVH�DUH�QRW�WKH�ILQDO�HVWLPDWHV���WKH\�DUH�XQOLNHO\�WR�FKDQJH�VLJQLILFDQWO\��KRZHYHU��DV�OHVV�
WKDQ����RI�KXQWHUV�KDYH�VWLOO�WR�VXEPLW�WKHLU�UHWXUQV�IRU�������$��$��-yQVVRQ�SHUV��FRPP����%RWK�RI�
WKHVH�HVWLPDWHV�DUH�VOLJKWO\�EHORZ�WKH� ORQJ�WHUP�DYHUDJH��PHDQ�VLQFH�������������������V�H��DQG�
������������V�H���UHVSHFWLYHO\���
�
)ROORZLQJ�WKH�PHWKRGV�RI�2JLOYLH�	�%R\G���������FUXGH�HVWLPDWHV�RI�VXUYLYDO�FDQ�EH�FDOFXODWHG�IURP�
FRXQW�DQG�SURGXFWLYLW\�GDWD��7KHVH�VXJJHVW�WKDW�EHWZHHQ�WKH�FHQVXVHV�LQ������DQG�������VXUYLYDO�LQ�
3LQN�IRRWHG�*HHVH�ZDV������DQG�LQ�*UH\ODJ�*HHVH�ZDV�������,Q�RWKHU�ZRUGV��VRPH��������3LQNIHHW�
DQG�������*UH\ODJ�*HHVH�GLHG�LQ�WKLV�WLPH��*LYHQ�WKH�UDWHV�RI�KXQWLQJ�PRUWDOLW\�LQ�,FHODQG�DORQH��LW�LV�
OLNHO\�WKDW�ERWK�RI�WKHVH�HVWLPDWHV�DUH�WRR�ORZ��SDUWLFXODUO\�WKDW�IRU�*UH\ODJ�*RRVH��DQG�WKHUHIRUH�
HLWKHU�FRXQWV�LQ������RU�WKH�HVWLPDWH�RI�SURGXFWLYLW\�LQ������DUH�WRR�ORZ��RU�WKH�FRXQW�LQ������LV�WRR�
KLJK��RU�D�FRPELQDWLRQ�RI�WKHVH�IDFWRUV��2I�FRXUVH��KXQWLQJ�EDJ�HVWLPDWHV�PD\�DOVR�EH�LQFRUUHFW�WR�
VRPH�GHJUHH��SDUWLFXODUO\�LQ�%ULWDLQ�ZKHUH�WKH\�KDYH�RQO\�EHHQ�HVWLPDWHG�LQGLUHFWO\��)UHGHULNVHQ�
�������
�
)RU�3LQN�IRRWHG�*HHVH��WKLV�GHJUHH�RI�HUURU�LV�VOLJKW��KRZHYHU��D�VPDOOHU�SRSXODWLRQ�HVWLPDWH�LQ������
E\�DSSUR[LPDWHO\�������ELUGV�RU�DQ�LQFUHDVH�RI�DSSUR[LPDWHO\����LQ�WKH�HVWLPDWH�RI�SURGXFWLYLW\�LV�
HQRXJK�WR�¶EDODQFH·�WKH�SRSXODWLRQ�SDUDPHWHUV��)RU�*UH\ODJ�*HHVH��WKH�GHJUHH�RI�HUURU�LV�JUHDWHU�DQG�
ODUJHU�FKDQJHV�WR�SRSXODWLRQ�SDUDPHWHUV�DUH�QHHGHG��7KLV�SUREOHP�KDV�UHFHQWO\�EHHQ�GLVFXVVHG�LQ�
JUHDWHU�GHWDLO�HOVHZKHUH��)UHGHULNVHQ�HW�DO��LQ�SUHS���+HDUQ�	�)UHGHULNVHQ�������DQG�KLJKOLJKWV�WKH�
QHHG�IRU�LQGHSHQGHQW�YHULILFDWLRQ�RI�WKHVH�SDUDPHWHUV��$Q�LPSRUWDQW�VWHS�WRZDUGV�WKLV�ZLOO�EH�WKH�
GHYHORSPHQW�RI�LPSURYHG�FRXQW�PHWKRGRORJLHV��LQFOXGLQJ�LGHDOO\�D�VWUDWLILHG�VDPSOLQJ�HOHPHQW�WR�WKH�
,*&�DQG�DQQXDO� FRXQWV�RI�*UH\ODJ�*HHVH� LQ�%ULWDLQ�SULRU� WR� WKH� DUULYDO�RI� ,FHODQGLF�PLJUDQWV��
&RXQWHUV�DUH�WKHUHIRUH�HQFRXUDJHG�WR�FRQWULEXWH�WR�WKLV�SURFHVV�E\�FRXQWLQJ�WKHLU�,*&�VLWH�GXULQJ�
6HSWHPEHU��LQ�DGGLWLRQ�WR�WKH�WUDGLWLRQDO�2FWREHU�DQG�1RYHPEHU�FRXQWV��)XUWKHU�LQIRUPDWLRQ�DERXW�
WKLV�FDQ�EH�REWDLQHG�IURP�WKH�:DWHUELUG�0RQLWRULQJ�8QLW�DW�::7��
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�
7KLV�FHQVXV�LV�SDUW�RI�WKH�ORQJ�WHUP�*RRVH�0RQLWRULQJ�3URJUDPPH�RUJDQLVHG�E\�::7�DQG�IXQGHG�
E\�::7� DQG� WKH� -RLQW� 1DWXUH� &RQVHUYDWLRQ� &RPPLWWHH�� 7KH� VXSSRUW� RI� -1&&� LV� JUDWHIXOO\�
DFNQRZOHGJHG��
�
7KLV� FHQVXV�ZRXOG�QRW�EH�SRVVLEOH�ZLWKRXW� WKH� VXSSRUW�RI� D� ODUJH�QXPEHU�RI�GHGLFDWHG�JRRVH�
HQWKXVLDVWV���(QRUPRXV�WKDQNV�JR�WR�WKHP�DQG�WKH�UHJLRQDO�FR�RUGLQDWRUV�IRU�DOO�WKHLU�KDUG�ZRUN�DQG�
HIIRUW��DGYLFH�DQG�FRPPHQWV�RQ�WKHLU�ORFDO�JRRVH�VLWXDWLRQV���7KHVH�LQFOXGH��ZLWK�DSRORJLHV�IRU�DQ\�
RPLVVLRQV�RU�PLV�VSHOOLQJV����
�
%RE�$GDP��*HRUJH�$GDP��-RKQ�$OOHQ��%REE\�$QGHUVRQ��%UXFH�$QGHUVRQ��*HRUJH�$VKFURIW��&KULV�
%DGHQRFK��$ODQ�%DUFOD\��$QQH�%DUQHV��&KULV�%DXHU��0DOFROP�%D\QH��+XJK�%HOO��0LNH�%HOO��-RKQ�
%HQQLH��-RKQ�%HUJ��:LOOLDP�%HZV��2VNDU�%MRUQVWDG��3DPHOD�%ODFN��'DJ�%ROOLQJPR��$ODVGDLU�%RXOWRQ��
,YDQ�%URFNZD\��3DXO�%URRNV�HW�DO���$OODQ�%URZQ��*HRUJH�%URZQ��-RQDWKDQ�%URZQ��'DYLG�%U\DQW��
-RKQ�%XUURZ��'DYLG�%XWWHUILHOG��2VFDU�&DPSEHOO��(XDQ�&DPHURQ��0LNH�&DUULHU��*UDKDP�&DWOH\��
.HQQD�&KLVKROP��*UDKDP�&KULVWHU��0LNH�&RFNUDP��6LPRQ�&RKHQ��5REHUW�&ROHPDQ��3DXO�&ROOLQ��
6WHYH�&RRSHU��6LPRQ�&RRWHU��6KHLOD�&RUPDFN��&ROLQ�&RUVH��1HYLOOH�&URZWKHU��7RP�&XQQLQJKDP��
7LP�'HDQ��,DQ�'LOORQ��7LP�'RGPDQ��+DUU\�'RWW��.HLWK�'XQFDQ��6WHSKHQ�'XQVWDQ��6WHSK�(OOLRW��
%ULDQ�(WKHULGJH��.HLWK�)DLUFORXJK��0DUWLQ�)DXONQHU��)LIH�5DQJHU�6HUYLFH��$UQH�)ROOHVWDG��'HUHN�
)RUVKDZ�HW�DO���'HUUHQ�)R[��0RUWHQ�)UHGHULNVHQ�HW�DO���$OLVWDLU�*RGIUH\��$OH[DQGHU�*RUGRQ��3HWHU�
*RUGRQ��5RQQLH�*UDKDP��+XJK�*UD\��/DUU\�*ULIILQ��-RKQ�*URQQLQJ��6DQGUD�+DFNHU��.DWK�+DPSHU��
5RQ�+DUROG��-RKQ�+DUULVRQ��&OLYH�+DUWOH\��3DXO�+DUYH\�HW�DO���/HV�+DWWRQ��%LOO�+D\��3KLO�+HDWK��-RKQ�
+HQGU\�� %HQ� +HUVFKHOO�� )LRQD� +HZOHWW�� 0DUN� +ROOLQJ�� 3DXO� +ROOLQUDNH�� 1RUPDQ� +ROWRQ�� ,DQ�
+RSNLQV��-RKQ�+XQWOH\��(OHDQRU�+XUOH\��,DQ�+XWFKLVRQ��*RUGRQ�+X[OH\��-HQV�.MHOG�-HQVHQ��7UDFH\�
-RKQVWRQ��.HLWK�.LUN��'DYLG�/DZ��$OODQ�/DZUHQFH��1HLO�/DZWRQ��6WDQ�/D\ERXUQH��1LFN�/LWWOHZRRG��
-DPHV�/RXJK��,DLQ�0DF.HQ]LH��7RQ\�0DOLQ��:HQG\�0DWWLQJOH\��)UDQN�0DZE\��-�	�5�0F&XWFKHRQ��
(ULF�0HHN�� $OI� 7RUH�0MRV�� 3HWHU�0LOOHU�� $QG\�0LWFKHOO�� (VWKHU�0LWFKHOO��1HLO�0RUULVRQ�� (ULN�
0RUWHQVHQ��3HWXU�0RUWHQVHQ��'RQDOG�0XLU�HW�DO���5D\�0XUUD\��-RKDQ�1LFODVHQ��(GGLH�1L[RQ��(ODLQH�
2JVWRQ�� 2WWDU� 2VDODQG�� -RKQ� 3DOIHU\�� 6FRWW� 3DWHUVRQ�� 'DYLG� 3DWWHUVRQ�� ,DQ� 3DWWHUVRQ�� &KULV�
3HQGOHEXU\��0LNH�3HQQLQJWRQ��$NVDO�3RXOVHQ��'XQFDQ�3ULGGOH��0LNH�5DPDJH��%ULDQ�5LEEDQGV��
$OLVWDLU�5REHUWVRQ��.HLWK�5REHVRQ��0DUWLQ�5RELQVRQ��0LNH�5RRQH\��0DOFROP�5RVV��-LP�5RZH��
$QGUHZ�6DQGHPDQ��-LP�6FRWW��.HQ�6KDZ��3DXO�6KLPPLQJV��5RJHU�6LGDZD\��-RKQ�6PLWK��7UHYRU�
6PLWK�� $QQH�0DULH� 6PRXW�� 3DXO� 6SHDN�� $OI� 6RUHQVHQ�� .DUHQ� 6SDOGLQJ�� /RJDQ� 6WHHOH�� +DOOGRU�
6WHIDQVVRQ��%�(�+�6XPQHU��)UDVHU�6\PRQGV��1HDOH�7D\ORU��$QGUH�7KLHO��0LNH�7KRPSVRQ��,DQ�
7KRPVRQ��6\OYLD�	�5RGHULFN�7KRUQH��-�0�7KUHOIDOO��9LYLHQQH�8QGHUZRRG��(�-�:LOOLDPV��-RKQ�:LOOV��
'DYLG�:LONLQV��3KLO�:LOVRQ��7RQ\�:LOVRQ��6WHSKHQ�:LVHPDQ��:�:ULJKW��)HUJXV�<RXQJHU�DQG�%HUQLH�
=RQIULOOR��
�
$JH�DVVHVVPHQWV�ZHUH�SURYLGHG�E\�,YDQ�%URFNZD\��*UDKDP�&ODUNVRQ��,DQ�3DWWHUVRQ�DQG�&KULV�
7RPOLQVRQ��7KDQNV�DOVR�WR�3HWHU�&UDQVZLFN�IRU�FKHFNLQJ�DQ�HDUOLHU�GUDIW�RI�WKLV�UHSRUW��
�
5()(5(1&(6�
�
)UHGHULNVHQ��0��������,QGLUHFW�HVWLPDWLRQ�RI�WKH�QXPEHU�RI�PLJUDWRU\�*UH\ODJ�DQG�3LQN�IRRWHG�
*HHVH�VKRW�LQ�%ULWDLQ��:LOGIRZO������������
�
)UHGHULNVHQ��0���+HDUQ��5�'���0LWFKHOO��&���6LJI~VVRQ��$�ì���6ZDQQ��5�/��	�)R[��$�'��LQ�SUHS��
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7KH�VL]H�DQG�G\QDPLFV�RI�,FHODQGLF�EUHHGLQJ�JRRVH�SRSXODWLRQV��D�UHDVVHVVPHQW�RI�WKH�HYLGHQFH��
6XEPLWWHG�WR�-RXUQDO�RI�$SSOLHG�(FRORJ\��
�
+HDUQ��5�'��������7KH������1DWLRQDO�&HQVXV�RI�3LQN�IRRWHG�*HHVH�DQG�,FHODQGLF�*UH\ODJ�*HHVH�LQ�%ULWDLQ�
	�,UHODQG��5HSRUW�WR�-1&&��::7��6OLPEULGJH�����SS��
�
+HDUQ��5�'��	�)UHGHULNVHQ��0��������0RQLWRULQJ�,FHODQGLF�EUHHGLQJ�JHHVH��WKH�VWRU\�VR�IDU��
*RRVH1HZV���������
�
2JLOYLH��0�$��	�%R\G��+��������7KH�QXPEHUV�RI�3LQN�IRRWHG�DQG�*UH\ODJ�*HHVH�ZLQWHULQJ�LQ�
%ULWDLQ��REVHUYDWLRQ�����������DQG�SUHGLFWLRQV������������:LOGIRZO������������


