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MLVKDQ�PLWX#GVFH�HGX�EG

$EVWUDFW

,Q�%DQJODGHVK��WKH�PDMRULW\�RI�KRXVHKROGV�XVH�FRQYHQWLRQDO�IXHOV�OLNH�IXHOZRRGV��
ELRPDVV��DQLPDO�ZDVWH�HWF���IRU�FRRNLQJ�DQG�KHDWLQJ�SXUSRVHV�WKDW�HPLW�YDULRXV�
WR[LF�VXEVWDQFH�OLNH�FDUERQ�GL�R[LGH��FDUERQ�PRQR[LGH�DQG�RWKHU�KLJK�OHYHO�RI�

UHVSLUDWRU\�GLVHDVHV�LQ�WKH�IDPLO\�PHPEHU�RI�WKH�KRXVHKROG��:RPHQ�DQG�FKLOGUHQ�
DUH�EHFRPLQJ�PRUH�YXOQHUDEOH�ZLWK�WKH�HPLVVLRQ�RI�WKHVH�30V��DV�WKH\�DUH�VSHQGLQJ�
PRUH�WLPH�LQ�WKH�LQGRRU�HQYLURQPHQW��7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�DVVHVV�WKH�
KHDOWK�FRVW�GXH�WR�KRXVHKROG�DLU�SROOXWLRQ��+$3��IRU�WKH�XVH�RI�WUDGLWLRQDO�FRRNLQJ�
IXHO�XVLQJ�FRVW�RI�LOOQHVV�PHWKRG��$�WRWDO�RI�����XUEDQ�DQG�UXUDO�KRXVHKROG�ZHUH�
VXUYH\HG�LQ�.KXOQD�GLVWULFWV�RI�%DQJODGHVK�WR�HVWLPDWH�WKH�DVVRFLDWHG�KHDOWK�FRVW�
GXH�WR�+$3��7KH�VWXG\�IRXQG�WKDW�GXH�WR�SRRU�YHQWLODWLRQ�V\VWHP�DQG�FRQJHVWHG�
NLWFKHQ� DUHD�� WKH�PDMRULW\� RI� WKH� KRXVHKROGV� DUH� H[SRVHG� WR� VPRNH�GXULQJWKH�

DVWKPD��DQG�VNLQ�GLVHDVHVFRQQHFWHG�ZLWK�WKH�HPLVVLRQ�RI�VPRNH�IURP�ELRPDVV�

KRXVHKROGV�ZKR�XVH�WUDGLWLRQDO�VWRYH���,W�LV�DOVR�UHYHDOHG�WKDW����SHUFHQW�RI�WKH�++�
XVH�LPSURYHG�VWRYH�LQ�UHPRYLQJ�VPRNH��7KHUHIRUH��LI�KRXVHKROGV¶�PHPEHUV�LQ�WKH�
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WKH�UXUDO�DUHD��7R�UHFRPPHQG��WKH�DWWHPSW�RI�WKH�1*2V�FDQ�SOD\�D�SDUWLFLSDWRU\�

.H\ZRUGV�� 7UHDWPHQW�FRVW��KRXVHKROG�DLU�SROOXWLRQ��+$3���ELRPDVVIXHO��FRVW�
RI�LOOQHVV��%DQJODGHVK

�� ,QWURGXFWLRQ

,Q�GHYHORSLQJ�FRXQWULHV��LQFOXGLQJ�%DQJODGHVK��+RXVHKROG�$LU�3ROOXWLRQ��+$3��LV�RQH�RI�
WKH�UHVSRQVLEOH� IDFWRUV� IRU�FDXVLQJ�KHDOWK�ULVN�DW� WKH�KRXVHKROG� OHYHO� �/LP�HW�DO����������
$URXQG����SHUFHQW�RI�JOREDO�KRXVHKROG��DUH�GHSHQGHQW�RQ�VROLG�IXHO�IRU�FRRNLQJ�SXUSRVH�LQ�
������%RQMRXU�HW�DO����������6ROLG�IXHO�LV�WKH�SULPDU\�FRRNLQJ�IXHO�LQ�%DQJODGHVK��DURXQG�

WKH�PDMRU�VRXUFH�RI�+$3�LV� WKH�XVH�RI� WUDGLWLRQDO� IXHO� IRU�FRRNLQJ�DQG�KHDWLQJ�SXUSRVH��
+RXVHKROG�LV�FRQVLGHUHG�DV�D�XQLW�RI�DQDO\VLV�EHFDXVH�WKH�XVH�RI�HYHU\�IXHO�FDUULHV�D�FRVW�WR�
WKH�KRXVHKROG��6RPH�KDYH�GLUHFW�FRVWV��RWKHUV�KDYH�LQGLUHFW�FRVWV��ZKLOH�RWKHUV�KDYH�ERWK�

RI� WKLV�SDSHU� LV� WR�H[DPLQH� WKH�H[WHQW� WR�ZKLFK�GRPHVWLF�FRRN�H[SHULHQFH�KHDOWK� WKUHDWV�
UHODWHG�WR�WKH�FRRNLQJ�HQYLURQPHQW�

GDPDJLQJ�SROOXWDQWV��+$3�LV�WKRXJKW�WR�FDXVH�DERXW�D�WKLUG�RI�DFXWH�UHVSLUDWRU\�LQIHFWLRQ��
RQH�RI�WKH�OHDGLQJ�FDXVHV�RI�FKLOG�PRUWDOLW\�JOREDOO\��7KLV�PDNHV�VROLG�IXHOV�WKH�VHFRQG�PRVW�
HQYLURQPHQWDO�FDXVH�RI�WKH�GLVHDVH�DIWHU�FRQWDPLQDWHG�ZDWHUERUQH�GLVHDVH�%UXFH�HW�DO����������

DQG�SURGXFWLYLW\��$OPRQG��������7KH�PDMRU�HQYLURQPHQWDO�KHDOWK�SUREOHP�LQ�1HSDO�LV�WKH�

GHSHQGHQW�RQ�ELRPDVV�IRU�FRRNLQJ�SXUSRVHV��0RVW�KRXVHKROG�FRRN�LQ�D�SRRUO\�YHQWLODWHG�

WR�KLJKHU�KHDOWK�H[SHQGLWXUHV��7KDNXUL���������3HRSOH�LQ�GHYHORSLQJ�FRXQWULHV�XVH�VROLG�IXHOV�

,Q� GHYHORSLQJ� FRXQWULHV�� KRXVHKROGV�ZLWK� OLPLWHG� YHQWLODWLRQ� H[SRVXUHV� H[SHULHQFHG�E\�
KRXVHKROG�PHPEHUV��PDLQO\�ZRPHQ�DQG�\RXQJ�FKLOGUHQ�ZKR�VSHQG�PRVW�RI�WKHLU�WLPH�LQGRRUV�

DQG�KHDOWK�SUREOHPV�VXFK�DV�DFXWH�UHVSLUDWRU\�LQIHFWLRQV�DQG�FKURQLF�REVWUXFWLYH�SXOPRQDU\�
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SHUFHQW�RI�GHDWK�LV�UHVSRQVLEOH�IRU�+$3��,QIDQWV�UHPDLQ�DW�KRPH�DQG�EUHDWKH�LQGRRU�VPRNH��

DLU�SROOXWLRQ��$V�WKH�LQGLYLGXDO�LV�LQ�SRRU�KHDOWK��WKH\�PD\�QRW�EH�DEOH�WR�SHUIRUP�DUGXRXV�

DUH��EHWWHU�IXHO��PRUH�QXWULWLRXV�IRRGV��GRFWRU¶V�YLVLW��DQG��WKHUHIRUH��LPSURYH�KLV�ZRUNLQJ�
FDSDELOLW\��7KXV�LW�EHFRPHV�D�YLFLRXV�FLUFOH�RI�SRYHUW\��'DVJXSWD�HW�DO�������D��

$QRWKHU�VWXG\�XVHV�PRUELGLW\�UHODWLRQVKLS�IRU�WKH�GLVHDVHV�UHVSRQVLEOH�IRU�+$3�LQ�WHUPV�RI�
VLFN�GD\V��7KH�KHDOWK�EXUGHQ�IURP���������ELOOLRQ�GD\V�RI�ZRUN�GD\V�ORVW�LQ�,QGLD��6PLWK��
�������,QWHUYHQWLRQV�LQ�PDQ\�IRUPV�FDQ�UHGXFH�LQGRRU�DLU�SROOXWLRQ��)RU�UHGXFLQJ�H[SRVXUH�

LQWR�WKUHH�KHDGLQJV��VRXUFHV��W\SH�RI�VWRYH��IXHO���OLYLQJ�HQYLURQPHQW��KRXVLQJ��YHQWLODWLRQ���
XVHU�EHKDYLRU��SURWHFWLRQ�RI�FKLOG��IXHO�GU\LQJ��6FKULQGLQJ�HW�DO����������,QWHUYHQWLRQV�IDOO�

7KH�SRWHQWLDO� GHWHUPLQDQWV� RI� H[SRVXUH� WR� LQGRRU� SROOXWLRQ� DUH�� WLPH� VSHQW� RQ� FRRNLQJ��
IXHO�W\SH��VWUXFWXUH�RI�KRXVHV��ORFDWLRQ�RI�FRRNLQJ��DQG�KRXVHKROG�YHQWLODWLRQ��7KH�LQGRRU�

YHQWLODWLRQ�DQG�ORFDWLRQ�RI�NLWFKHQ�DQG�VWRYH��'DVJXSWD�HW�DO�����������,Q�������PRUH�WKDQ�

DWWULEXWDEOH�WR�LQGRRU�VPRNH�IURP�VROLG�IXHOV��&RRNLQJ�ZLWK�VROLG�IXHOV�LV�UHVSRQVLEOH�IRU�D�

VRXUFHV�RI�+$3�DQG�UHODWHG�LOOQHVV�LV�WKH�XVH�RI�WUDGLWLRQDO�ELRPDVV�IXHOV�IRU�FRRNLQJ�ZKLFK�
LV�XVHG�E\�PDQ\�UXUDO�KRXVHKROGV��3ODQW��������

$�VWXG\�IURP�%DQJODGHVK�OLQNV�WKH�OHYHO�RI��,QGRRU�$LU�3ROOXWLRQ��,$3�ZLWK�ZDOO�DQG�URRI��
ORFDWLRQ�RI�WKH�NLWFKHQ�DQG�LWV�RSHQQHVV�WR�RWKHU�URRPV�LQ�WKH�KRXVH��7KH�FRQVWUXFWLRQ�ZDOO�

LPSRUWDQW� WKDQ�YHQWLODWLRQ� IDFWRUV� H[SODLQLQJ�YDULDWLRQ� LQ� ,$3� DPRQJ�SRRU� KRXVHKROGV��
0RUHRYHU��ODFN�RI�DZDUHQHVV�DPRQJ�UXUDO�KRXVHKROGV�LV�WKH�SULPH�IDFWRU�LQ�SUHYHQWLQJ�WKH�
VHYHULW\�RI�+$3��'DVJXSWD�HW�DO���������

5HJDUGLQJ�WKH�RWKHU¶V�UHOHYDQW�VWXGLHV��WKH�PDLQ�IRFXV�RI�WKLV�VWXG\�LV�WR�HVWLPDWH�WKH�KHDOWK�
FRVW�RI�KRXVHKROG�DLU�SROOXWLRQ�LQ�ERWK�UXUDO�DQG�XUEDQ�DUHDV�RI�%DQJODGHVK��7RELW�PRGHO�LV�
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WKDQ�UXUDO�SHRSOH��9DULXRV�IDFWRUV�DUH�UHVSRQVLEOH�EHKLQG�WKH�KLJKHU�WUHDWPHQW�FRVW�LQ�XUEDQ�
DUHDV��IRU�H[DPSOH��FRQJHVWHG�NLWFKHQ�VSDFH��SRRU�YHQWLODWLRQ�V\VWHP��KLJKHU�OLYLQJ�FRVW��HWF���

�� 0HWKRGV�RI�'DWD�&ROOHFWLRQ

7R�DWWDLQ�WKH�REMHFWLYH�RI�WKLV�VWXG\��WKH�DXWKRU�VHOHFWHG�WKH�.KXOQD�GLVWULFW�RI�%DQJODGHVK�DV�

�%%6���������2Q�WKH�EDVLV�RI�WKH�DGPLQLVWUDWLYH�ERXQGDULHV��.KXOQD�&LW\�LV�FRQVLGHUHG�DV�

+RXVHKROGV��ZKHUH�IXHOZRRG�LV�SDUWLDOO\�RU�IXOO\�XVHG�IRU�FRRNLQJ�DQG�KHDWLQJ�SXUSRVH��
DUH�FRQVLGHUHG�DV�VDPSOH�GDWD��$�WRWDO�RI�����KRXVHKROGV�KDYH�EHHQ�VXUYH\HG�IRU�WKLV�VWXG\�

.KXOQD�&LW\�&RUSRUDWLRQ��.&&��FRQVLVW�RI����ZDUGV��LQFOXGLQJ�����0DKDOODV��%%6���������
$PRQJ����ZDUGV�RI�.&&��WKUHH�ZDUGV�KDYH�EHHQ�VHOHFWHG�UDQGRPO\��

SRSXODWLRQ�OLVW��WZR�YLOODJHV�KDYH�EHHQ�FKRVHQ�UDQGRPO\�IRU�WKH�VWXG\�

7KXV����KRXVHKROGV�IURP�XUEDQ�DUHD�DQG����IURP�UXUDO�DUHDV��D�WRWDO�RI�����KRXVHKROGV��KDYH�
EHHQ�VHOHFWHG�IRU�WKH�VWXG\��$V�WKH�PDLQ�SXUSRVH�RI�WKLV�VWXG\�LV�WR�HVWLPDWH�WKH�KHDOWK�FRVW�
RI�KRXVHKROG�DLU�SROOXWLRQ��+$3��LQ�WKH�KRXVHKROG��++��VHFWRU��LW�LV�FRQYHQLHQW�WR�WUDFH�RXW�
WKH�KHDOWK�FRVW�RI�+$3�UHODWHG�GLVHDVHV�OLNH�H\H�LUULWDWLRQ��KHDGDFKHV��FRXJKLQJ��SXOPRQDU\�
GLVHDVH��HWF��DW�++�VHFWRUV��

$QDO\WLFDO�)UDPHZRUN

$W�KRXVHKROGV� VHFWRU�� XVH�RI� ELRPDVV� IXHO� OLNH� IXHOZRRG�� SODQW� DQG� DQLPDO� UHVLGXHV� IRU�

SDSHU��WKH�FRVW�RI�LOOQHVV��&2,��PHWKRG�LV�DSSOLHG�WR�HVWLPDWH�WKH�KHDOWK�FRVW�RI�+$3��&2,�LV�
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UHVXOWLQJ�IURP�VLFNQHVV�SOXV�ORVW�SURGXFWLYLW\�GXH�WR�VLFNQHVV��)UHHPDQ��������

(VWLPDWLRQ�RI�7UHDWPHQW�&RVW

$Q�LPSRUWDQW�FKDUDFWHULVWLF�RI�WKH�VXUYH\�GDWD�RQ�PLWLJDWLQJ�DFWLYLWLHV�LV�WKDW�LW�XVXDOO\�KDV�

7KHUHIRUH��WR�HVWLPDWH�WKH�WUHDWPHQW�FRVW�RI�LOOQHVV�LQ�ERWK�XUEDQ�DQG�UXUDO�DUHD��WKH�DXWKRU�

ORZHU�OLPLW�RI�WKH�GDWD�RI�WKH�UHODWHG�YDULDEOHV��

LL
Q
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:KHUH��0WL�LV�WKH�7UHDWPHQW�FRVWRI�LOOQHVV

�LV�WKH�YHFWRU�RI�WKH�H[RJHQRXV�LQGHSHQGHQW�YDULDEOH��7KH�YDULDEOHV�XVHG�LQ�WKH�WUHDWPHQW�
FRVW�DQDO\VLV�DUH�H[SODLQHG�LQ�7DEOH���

1�%���'HSHQGHQW�9DULDEOH��7UHDWPHQW�&RVW��%'7�SHUVRQ��

6RXUFH��$XWKRU¶V�&RPSLODWLRQ������

&RVW�RI�,OOQHVV�&DOFXODWLRQ

+HUH�� '$/
Q

L
ML ��

�
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([SODQDWRU\�9DULDEOH 8QLW�RI�0HDVXUHPHQW ([S��6LJQ 5HIHUHQFH
$JH <HDUV � $XWKRU¶V�&RPSLODWLRQ
,QFRPH %'7�<HDU � �7KDNXUL�������
6PRNH � �<HV��� 2WKHUZLVH � �7KDNXUL�������
&KURQLF�LOOQHVV� � �<HV��� �2WKHUZLVH " �7KDNXUL�������
'LVWDQFH�WR�KRVSLWDO .P � �7KDNXUL�������
6L]H�RI�IDPLO\ 1R� " $XWKRU¶V�&RPSLODWLRQ
)UHTXHQF\�RI�LOOQHVV )UHTXHQF\�<HDU � �7KDNXUL�������
)XHO�FRQVXPSWLRQ .J�PRQWK $XWKRU¶V�&RPSLODWLRQ
+RXUV�RI�FRRNLQJ� +RXUV�'D\ � �7KDNXUL�������
1�%���'HSHQGHQW�9DULDEOH��7UHDWPHQW�&RVW��%'7�SHUVRQ��
6RXUFH��$XWKRU¶V�&RPSLODWLRQ������
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:KHUH��$
LM
�LV�WKH�SURSRUWLRQ�RI�H[SRVHG�SHUVRQV�H[SHULHQFLQJ�L�GD\V�RI�WKH�ORVW�QRUPDO�DFWLYLW\�

RI�HDFK�LOOQHVV��M���'�LV�WKH�LQFRPH�SHU�ZRUNGD\��LQ�%'7�

:H�NQRZ��

:KHUH��/ �/RVW� LQFRPH�SHU� LOOQHVV� �%'7���0 �0HGLFDO� FRVW� �%'7���& �7RWDO� FRVW�SHU�
LOOQHVV��%'7�

�� 5HVXOW�DQG�'LVFXVVLRQ

+RXVHKROGV�XVXDOO\�XQGHUWDNH�WUHDWPHQW�ZKHQ�H[SRVHG�WR�SROOXWLRQ��7KH\�YLVLW�GRFWRUV�RU�WDNH�
YDULRXV�PHGLFLQHV�GXH�WR�WKH�GLVHDVH�UHODWHG�WR�LQGRRU�DLU�SROOXWLRQ��,Q�WKH�VDPSOH��WKH�FRVW�

RSSRUWXQLW\�RI�RI�LOOQHQHVV��6R��IRU�WKH�WUXQFDWHG�QDWXUH�RI�WKH�GHSHQGHQW�YDULDEOH��WKH�DXWKRU�
XVHV�WKH�7RELW�UHJUHVVLRQ�IRU�HVWLPDWLRQ�RI�WKH�WUHDWPHQW�FRVW��$�7RELW�UHJUHVVLRQ�DQDO\VLV�

SHUFHQW�OHYHO�

7DEOH����(VWLPDWLRQ�RI�7UHDWPHQW�&RVW�

7DEOH����(VWLPDWLRQ�RI�7UHDWPHQW�&RVW�
7RELW�0RGHO

0RGHO��D 0RGHO��E 0RGHO��F

$ % & ' (
([SODQDWRU\�9DULDEOH 8QLW�RI�0HDVXUHPHQW &RHIILFLHQW &RHIILFLHQW &RHIILFLHQW
$JH <HDUV ����� ����� �����
,QFRPH %'7�0RQWK ������ � �����
6PRNH <HV� ����1R� �� ������� ������� ������
9HQWLODWLRQ <HV� ����1R� �� ������� ������ �������
)LUH�ZRRG�&RQVXPSWLRQ .J�0RQWK ������ ����� �������
)UHTXHQF\�RI�,OOQHVV 7LPHV ������� ������ ������
7RWDO�KRXUV�RI�FRRNLQJ +RXUV ������ ������ ������
6L]H�RI�)DPLO\ 0HPEHU ������� ������ ������
7UDGLWLRQDO�&KXOD <HV� ����1R� �� ������ ������ �������
,OOQHVV <HV� ����1R� �� � � �������
/RFDWLRQ 8UEDQ� ���5XUDO � � � �������
&RQVWDQW �������� �������� ��������
6LJPD ��������� ������� �������
/5�FKL� ���� ������ ������ �����
3URE�!�FKL� ������ ������ �����
/RJ�OLNHOLKRRG ��������� �������� ��������
3VHXGR�5� ������� ����� �����
1XPEHU�RI�REVHUYDWLRQ �� �� ���

1�%���S����������S����������S��������'HSHQGHQW�9DULDEOH��7UHDWPHQW�&RVW��%'7�3HUVRQ���D 0RGHO�
� � 5HJUHVVLRQ� IRU� 8UEDQ�$UHD�� E 0RGHO� � � 5HJUHVVLRQ� IRU� 5XUDO� $UHD�� F 0RGHO� � � &RPELQHG�
5HJUHVVLRQ�IRU�ERWK�XUEDQ�DQG�UXUDO�DUHD��

6RXUFH��$XWKRU¶V�&RPSLODWLRQ�EDVHG�RQ�)LHOG�6XUYH\������
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7KHUHIRUH��LI�KRXVHKROGV¶�PHPEHUV�LQ�WKH�XUEDQ�DUHD�IDOO�VLFN��WKH�WUHDWPHQW�FRVW�LV�KLJKHU�E\�

&DOFXODWLRQ�RI�7RWDO�&RVW�RI�,OOQHVV�

7R�HVWLPDWH�WKH�KHDOWK�FRVW�RI�SROOXWLRQ�H[SRVXUH��WKH�HVWLPDWLRQ�IRU�HDFK�W\SH�RI�LOOQHVV�
RFFXUUHQFH� LV�PXOWLSOLHG� E\� WKHLU� UHVSHFWLYH� HVWLPDWHV� RI� WKH� HSLVRGHV� RI� LOOQHVV� IRU� WKH�
H[SRVHG�KRXVHKROG��7KH�ORVV�GD\V�IRU�WKH�KRXVHKROGV�DUH������DQG����/RVV�GD\V�RI�DFWLYLW\�

WKH�SURSRUWLRQ�RI�ORVV�GD\V�PXOWLSOLHG�E\�WKH�LQFRPH�SHU�ZRUNGD\��7KHQ��WKH�PHGLFDO�YLVLW�
SHU�LOOQHVV�LV�IRXQG�IURP�WKH�SURSRUWLRQ�RI�SHRSOH�ZKR�DUH�VLFN�DQG�WKHLU�YLVLW�IRU�PHGLFDO�
WUHDWPHQW��1RZ�WKH�PHGLFDO�FRVW�SHU�LOOQHVV�LV�HVWLPDWHG�E\�PXOWLSO\LQJ�WKH�SURSRUWLRQ�RI�
PHGLFDO�YLVLW�LOOQHVV�WR�PHGLFDO�FRVW�SHU�YLVLW��)LQDOO\��WKH�WRWDO�FRVW�RI�LOOQHVV�LV�IRXQG�IURP�

&RVW�RI�,OOQHVV�IRU�5XUDO�$UHD

%\�IROORZLQJ�WKH�FRVW�RI�LOOQHVV�PHWKRG�E\��'ZLJKW�HW�DO�����������WKH�WRWDO�FRVW�RI�LOOQHVV�
IRU� WKH�VXUYH\HG�YLOODJHV�LV�%'7�����������7DEOH���FDOFXODWHV�WKH�WRWDO� ORVV�LQFRPH�LQ�D�

LQGLYLGXDO��7KH�SURSRUWLRQ�RI�PHGLFDO�YLVLW�LV�VLPLODUO\�PXOWLSOLHG�E\�WKH�PHGLFDO�FRVW�SHU�
YLVLW��7KHQ��WKH�WRWDO�FRVW�RI�LOOQHVV�LV�IRXQG�E\�VXPPLQJ�WKH�YDOXH�RI�WRWDO�ORVV�LQFRPH�DQG�
PHGLFDO�FRVW��YLVLW��ZKLFK�LV�%'7�����������
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7DEOH����&RVW�RI�,OOQHVV�IRU�5XUDO�$UHD

([SODQDWRU\�9DULDEOH 8QLW�RI�0HDVXUHPHQW ([S��6LJQ 5HIHUHQFH
$JH <HDUV � $XWKRU¶V�&RPSLODWLRQ
,QFRPH %'7�<HDU � �7KDNXUL�������
6PRNH � �<HV��� 2WKHUZLVH � �7KDNXUL�������
&KURQLF�LOOQHVV� � �<HV��� �2WKHUZLVH " �7KDNXUL�������
'LVWDQFH�WR�KRVSLWDO .P � �7KDNXUL�������
6L]H�RI�IDPLO\ 1R� " $XWKRU¶V�&RPSLODWLRQ
)UHTXHQF\�RI�LOOQHVV )UHTXHQF\�<HDU � �7KDNXUL�������
)XHO�FRQVXPSWLRQ .J�PRQWK $XWKRU¶V�&RPSLODWLRQ
+RXUV�RI�FRRNLQJ� +RXUV�'D\ � �7KDNXUL�������
1�%���'HSHQGHQW�9DULDEOH��7UHDWPHQW�&RVW��%'7�SHUVRQ��
6RXUFH��$XWKRU¶V�&RPSLODWLRQ������

7DEOH����(VWLPDWLRQ�RI�7UHDWPHQW�&RVW�
7RELW�0RGHO

0RGHO��D 0RGHO��E 0RGHO��F

$ % & ' (
([SODQDWRU\�9DULDEOH 8QLW�RI�0HDVXUHPHQW &RHIILFLHQW &RHIILFLHQW &RHIILFLHQW
$JH <HDUV ����� ����� �����
,QFRPH %'7�0RQWK ������ � �����
6PRNH <HV� ����1R� �� ������� ������� ������
9HQWLODWLRQ <HV� ����1R� �� ������� ������ �������
)LUH�ZRRG�&RQVXPSWLRQ .J�0RQWK ������ ����� �������
)UHTXHQF\�RI�,OOQHVV 7LPHV ������� ������ ������
7RWDO�KRXUV�RI�FRRNLQJ +RXUV ������ ������ ������
6L]H�RI�)DPLO\ 0HPEHU ������� ������ ������
7UDGLWLRQDO�&KXOD <HV� ����1R� �� ������ ������ �������
,OOQHVV <HV� ����1R� �� � � �������
/RFDWLRQ 8UEDQ� ���5XUDO � � � �������
&RQVWDQW �������� �������� ��������
6LJPD ��������� ������� �������
/5�FKL� ���� ������ ������ �����
3URE�!�FKL� ������ ������ �����
/RJ�OLNHOLKRRG ��������� �������� ��������
3VHXGR�5� ������� ����� �����
1XPEHU�RI�REVHUYDWLRQ �� �� ���

1�%���S����������S����������S��������'HSHQGHQW�9DULDEOH��7UHDWPHQW�&RVW��%'7�3HUVRQ���D 0RGHO�
� � 5HJUHVVLRQ� IRU� 8UEDQ�$UHD�� E 0RGHO� � � 5HJUHVVLRQ� IRU� 5XUDO� $UHD�� F 0RGHO� � � &RPELQHG�
5HJUHVVLRQ�IRU�ERWK�XUEDQ�DQG�UXUDO�DUHD��

6RXUFH��$XWKRU¶V�&RPSLODWLRQ�EDVHG�RQ�)LHOG�6XUYH\������
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7KH�FRVW�SHU�LOOQHVV�LV�FDOFXODWHG�XVLQJ�WKH�FRVW�RI�LOOQHVV�PRGHO��7DEOH���FDOFXODWHV�WKH�WRWDO�

GDLO\�LQFRPH�RI�WKH�LQGLYLGXDO��7KH�SURSRUWLRQ�RI�PHGLFDO�YLVLW�LV�VLPLODUO\�PXOWLSOLHG�E\�WKH�
PHGLFDO�FRVW�SHU�YLVLW��7KHQ��WKH�WRWDO�FRVW�RI�LOOQHVV�LV�IRXQG�E\�VXPPLQJ�WKH�YDOXH�RI�WRWDO�
ORVV�LQFRPH�DQG�PHGLFDO�FRVW�SHU�YLVLW��ZKLFK�LV�%'7������������+HUH�LW�KDV�EHHQ�VHHQ�WKDW�
FRVW�RI�LOOQHVV�LV�KLJKHU�LQ�XUEDQ�DUHD�FRPSDUHG�WR�UXUDO�DUHD��WDEOH����

7RELW�0RGHO
0RGHO��D 0RGHO��E 0RGHO��F

$ % & ' (
([SODQDWRU\�9DULDEOH 8QLW�RI�0HDVXUHPHQW &RHIILFLHQW &RHIILFLHQW &RHIILFLHQW
$JH <HDUV ����� ����� �����
,QFRPH %'7�0RQWK ������ � �����
6PRNH <HV� ����1R� �� ������� ������� ������
9HQWLODWLRQ <HV� ����1R� �� ������� ������ �������
)LUH�ZRRG�&RQVXPSWLRQ .J�0RQWK ������ ����� �������
)UHTXHQF\�RI�,OOQHVV 7LPHV ������� ������ ������
7RWDO�KRXUV�RI�FRRNLQJ +RXUV ������ ������ ������
6L]H�RI�)DPLO\ 0HPEHU ������� ������ ������
7UDGLWLRQDO�&KXOD <HV� ����1R� �� ������ ������ �������
,OOQHVV <HV� ����1R� �� � � �������
/RFDWLRQ 8UEDQ� ���5XUDO � � � �������
&RQVWDQW �������� �������� ��������
6LJPD ��������� ������� �������
/5�FKL� ���� ������ ������ �����
3URE�!�FKL� ������ ������ �����
/RJ�OLNHOLKRRG ��������� �������� ��������
3VHXGR�5� ������� ����� �����
1XPEHU�RI�REVHUYDWLRQ �� �� ���

1�%���S����������S����������S��������'HSHQGHQW�9DULDEOH��7UHDWPHQW�&RVW��%'7�3HUVRQ���D 0RGHO�
� � 5HJUHVVLRQ� IRU� 8UEDQ�$UHD�� E 0RGHO� � � 5HJUHVVLRQ� IRU� 5XUDO� $UHD�� F 0RGHO� � � &RPELQHG�
5HJUHVVLRQ�IRU�ERWK�XUEDQ�DQG�UXUDO�DUHD��

6RXUFH��$XWKRU¶V�&RPSLODWLRQ�EDVHG�RQ�)LHOG�6XUYH\������
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�� &RQFOXVLRQ

7KH�KRXVHKROGV�FRRNLQJ�EHKDYLRXU�YDULHV�IURP�KRXVHKROGV�WR�KRXVHKROGV��6RPH�VSHQG�PRUH�
KRXUV�LQ�WKH�NLWFKHQ�DQG�RWKHUV�OHVV�GHSHQGLQJ�RQ�WKH�DFWLYLWLHV��$FFRUGLQJ�WR�WKH�VXUYH\�

LQ�WKH�NLWFKHQ�WKDQ�RWKHU�W\SHV�RI�WKH�VWRYH�OLNH�JDV��NHURVHQH�DQG�HOHFWULF��7KH�PHDQ�KRXUV�

7KLV�VWXG\�IRFXVHV�RQ�WKH�JHQHUDWLRQ�RI�+$3�WKURXJK�KRXVHKROG¶V�FRRNLQJ�EHKDYLRXU�DQG�DOVR�
WKH�SODXVLEOH�KHDOWK�V\PSWRPV�RI�+$3��7KH�VHWV�RI�HVVHQWLDO�IDFWRUV�UHVSRQVLEOH�IRU�WKH�KHDOWK�
FRVW�RI�,$3�DUH�SUHVHQWHG�LQ�WKLV�SDSHU��7KH�DQDO\VLV�VKRZV�WKDW�VPRNH�DQG�H[WHQVLYH�XVH�RI�
WUDGLWLRQDO�VWRYH�DUH�UHVSRQVLEOH�IDFWRUV�IRU�WKH�KHDOWK�GDPDJHV�RI�KRXVHKROGV��0RUHRYHU��WKH�
VXUYH\HG�DUHD�LV�KLJKO\�GHSHQGHQW�RQ�VROLG�ELRPDVV�IXHO�DV�LW�LV�UHDGLO\�DYDLODEOH�DQG�FKHDS��
)RU�WKH�KLJKHU�FRVW�RI�DGRSWLQJ�FOHDQHU�HQHUJ\��WKH�KRXVHKROGV�VWLFN�WR�WKH�WUDGLWLRQDO�ZD\�RI�

IXHO�LV�QRW�RQO\�FUHDWLQJ�KHDOWK�FRVW�EXW�DOVR�FUHDWLQJ�HQYLURQPHQWDO�FRVW�E\�GHIRUHVWDWLRQ��
$V�ZLWK�WKH�RWKHU�EDVLF�QHHGV�DV�IRRG��FORWKLQJ��VKHOWHU�DQG�KHDOWK�WKH�VXSSO\�RI�KRXVHKROG�
HQHUJ\�LV�DOVR�FUXFLDO��7KHUHIRUH��LW�LV�D�FU\LQJ�QHHG�WR�HQVXUH�D�VXVWDLQDEOH�DQG�DOWHUQDWLYH�

IURP�WKH�SDUW�RI�JRYHUQPHQW�FDQ�KHOS�WR�UHGXFH�WKH�+$3��,Q�WKLV�UHJDUG��WKH�1*2V�DQG�,1*2V�
FDQ�SOD\�D�SDUWLFLSDWRU\�UROH�WR�FUHDWH�DZDUHQHVV�DPRQJ�WKH�KRXVHKROGV�DERXW�WKH�QHJDWLYH�

XVHU�IULHQGO\�FRRNLQJ�V\VWHP�WR�WKH�KRXVHKROGV��FRVW�RI�LOOQHVG�GXH�WR�+$3�FDQ�EH�UHGXFHG��

�� $FNQRZOHGJHPHQW

DQG�DOVR�WKDQNIXO�WR�WKH�FR�DXWKRU�IRU�WHFKQLFDO�DVVLVWDQFH�DQG�UHVHDUFK�SXEOLFDWLRQ�GHSDUWPHQW�
RI�5DMDUDWUD�8QLYHUVLW\�RI�6UL�/DQND���

��� 5HIHUHQFHV

([SRVXUH�LQ�WKH�3RVW������8�6��3RSXODWLRQ��-RXUQDO�RI�3ROLWLFDO�(FRQRP\

$VLDQ�1HWZRUN� IRU�'HYHORSPHQW�DQG�(QYLURQPHQWDO�(FRQRPLFV� �6$1'((���.DWKPDQGX��
1HSDO�
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%%6��������'LVWULFW�6WDWLVWLFV�.KXOQD��%DQJODGHVK�%XUHDX�RI�6WDWLVWLFV��6WDWLVWLFV�DQG� ,QIRUPDWLF�
'LYLVLRQ��3ODQQLQJ�0LQLVWU\��*RYHUQPHQW�RI�%DQJODGHVK��

%RQMRXU�� 6���$GDLU�5RKDQL��+���:ROI�� -���%UXFH��1�*���0HKWD�� 6��� HW� DO�� ������6ROLG� IXHO� XVH� IRU�
KRXVHKROG�FRRNLQJ��&RXQWU\��DQG��UHJLRQDO�HVWLPDWHV��IRU������������(QYLURQPHQWDO��+HDOWK�
3HUVSHFWLYHV

%UXFH��1�/���5HKIXHVV��(���0HKWD��6���+XWWRQ��*��DQG�6PLWK��.�5����������,QGRRU�$LU�3ROOXWLRQ�LQ�
'LVHDVH�&RQWURO�3ULRULWLHV�LQ�'HYHORSLQJ�&RXQWULHV��:DVKLQWRQ��'&��2[IRUG�8QLYHUVLW\�3UHVV��

&KDQGUDPRKDQ��%�3���9LOODODQ��7��DQG�.DUWKLNH\DQ��6��������7KH�FRQRPLF�&RVW�RI�+HDOWK�3UREOHPV�GXH�
WR�,QGRRU�$LU�3ROOXWLRQ�DW�+RXVHKROG�/HYHO�LQ�7DPLO�1DGX��+LPDOD\DQ�5HVHDUFK�3DSHU�$UFKLYH�

3RRU�)DPLOLHV��1HZ�(YLGHQFH�IURP�%DQJODGHVK��:RUNLQJ�3DSHU��������'HYHORSHPQW�5HDVHUFK�
*URXS��:DVKLQWRQ��'&��7KH�:RUOG�%DQN�

IRU�3RRU�)DPLOLHV��1HZ�(YLGHQFH�IURP�%DQJODGHVK��:RUNLQJ�3DSHU��������:RUOG�%DQN�3ROLF\�
5HVHDUFK��'KDND�

6XUYH\V�DQG�3HUVSHFWLYH�,QWHJUDWLQJ�(QYLURQPHQW�DQG�6RFLHW\��6$3,(��

:DWHU�3ROOXWLRQ��$�&DVH�6WXG\�LQ�2UDQJH�&RXQWU\��-RXUQDO�RI�(QYLURQPHQWDO�0DQDJHPHQW��

'HYHORSLQJ�&RXQWULHV��5HVRXUFHV�IRU�WKH�)XWXUH��,VVXHV�%ULHI��:DVKLQWRQ��'&��86$�

)UHHPDQ��$�0���������7KH�PHDVXUHPHQW�RI�(QYLURQPHQWDO�DQG�5HVRXUFH�9DOXH��7KHRU\�DQG�0HWKRGV��
5HVRXUFH�IRU�WKH�)XWXUH��:DVKLQWRQ��'&��

%DQJODGHVK�3ULRULWLHV��&RSHQKDJHQ�&RQVHQVXV�&HQWHU�DQG�%5$&�5HVHDUFK�DQG�(YDOXDWLRQ�
'HSDUWPHQW�

/LP��6�6���9RV��7���)OD[PDQ��$�'���'DQDHL��*���HW�DO��������$�FRPSDUDWLYH�ULVN�DVVHVVPHQW�RI�EXUGHQ�

������D�V\VWHPDWLF�DQDO\VLV�IRU�WKH�*OREDO�%XUGHQ�RI�'LVHDVH�6WXG\�������/DQFHW���������������

1,3257���0LWUD��$VVRF����DQG��,&)��,QW���������%DQJODGHVK��'HPRJUDSKLF��DQG��+HDOWK��6XUYH\��������
'KDND��%DQJODGHVK�DQG�&DOYHUWRQ��0DU\ODQG��86$

RI�+RXVHKROG�(QHUJ\�DQG�,QGRRU�$LU�3ROOXWLRQ�RQ�WKH�+HDOWK�RI�WKH�3RRU��,PSOLFDWLRQ�IRU�3ROLF\�
$FWLRQ�DQG�,QWHUYHQWLRQ�PHDVXUHV��*OREDO�&RQVXOWDWLRQ�RQ�WKH�+HDOWK�,PSDFW�RI�,QGRRU�$LU�
3ROOXWLRQ�DQG�+RXVHKROG�(QHUJ\�LQ�'HYHORSLQJ�&RXQWULHV��:DVKLQWRQ��'&�������0D\��

8QLWHG�1DWLRQV�+XPDQ�
6HWWOHPHQW�3URJUDPPH��81+63���1DLUREL��

6PLWK��.�5��������1DWLRQDO�%XUGDQ�RI�'LVHDVH�LQ�,QGLD�IURP�,QGRRU�$LU�3ROOXWLRQ��1DWLRQDO�$FDGHP\�
RI�6FLHQFH�RI�WKH�8QLWHG�6WDWHV�RI�$PHULFD��1$6����������������
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)XHOV��LQ��
$WWULEXWH�WR�6HOHFWHG�0DMRU�5LVN�)DFWRUV

7KDNXUL��0�%�0��� ������5HYLVLWLQJ� WKH�1HHG�RI� ,PSURYHG�6WRYHV��(VWLPDWLQJ�+HDOWK��7LPH� DQG�

(FRQRPLFV��6$1'((���.DWKPDQGX��1HSDO�


