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RI�³HQWHULQJ´�DQG�³H[LWLQJ´�KRXVHKROGV��6LPLODU�GHFRPSRVLWLRQV�±�LQ�WKLV�FDVH�UHODWLQJ�WR�
ILUPV�±�H[LVW�LQ�WKH�OLWHUDWXUH�RQ�SURGXFWLYLW\�DQDO\VLV��+RZHYHU��DV�IDU�DV�ZH�NQRZ��RXU�
GHFRPSRVLWLRQ�KDV�QRW�EHHQ�GHVFULEHG�EHIRUH��:H�SURYLGH�DQ�HPSLULFDO� LOOXVWUDWLRQ�IRU�
WKH�1HWKHUODQGV��EDVHG�RQ�PLFURGDWD�IURP�WKH�'XWFK�WD[�RIILFH��

.H\�ZRUGV��GHFRPSRVLWLRQ��KRXVHKROG�G\QDPLFV��PRUWJDJH�ORDQV��SURSHUW\�YDOXHV��

-(/�&ODVVLILFDWLRQ��&����*����5����

D�&RUUHVSRQGLQJ�DXWKRU��'LYLVLRQ�RI�0DFURHFRQRPLF�6WDWLVWLFV��6WDWLVWLFV�1HWKHUODQGV��3�2��%R[��������
�����+$�7KH�+DJXH��7KH�1HWKHUODQGV��HPDLO��M�GHKDDQ#FEV�QO��

E�'LYLVLRQ�RI�0DFURHFRQRPLF�6WDWLVWLFV��6WDWLVWLFV�1HWKHUODQGV��

3DSHU� SUHSDUHG� IRU� WKH�(FRQRPLF�0HDVXUHPHQW�*URXS�:RUNVKRS��1RYHPEHU� ��� ±�'HFHPEHU� ��� ������
6\GQH\�� $XVWUDOLD�� 7KH� YLHZV� H[SUHVVHG� LQ� WKLV� SDSHU� DUH� WKRVH� RI� WKH� DXWKRUV� DQG� GR� QRW� QHFHVVDULO\�
UHIOHFW� WKH�YLHZV�RI�6WDWLVWLFV�1HWKHUODQGV��7KH�ILJXUHV�DUH�SUHVHQWHG�IRU�LOOXVWUDWLRQ�SXUSRVHV�RQO\�� WKH\�
DUH�QRW�RIILFLDO�DQG�VKRXOG�QRW�EH�DWWULEXWHG�WR�6WDWLVWLFV�1HWKHUODQGV��
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7KH�ILQDQFLDO�FULVLV�RI������XQGHUOLQHG�WKH�QHHG�IRU�DFFXUDWH�DQG�WLPHO\�LQIRUPDWLRQ�RQ�

WKH�KRXVLQJ�PDUNHW��6WDWLVWLFDO�DJHQFLHV�DURXQG�WKH�ZRUOG�KDYH�LQGHHG�EHHQ�LPSURYLQJ�

DQG�H[WHQGLQJ�WKHLU�KRXVLQJ�PDUNHW�VWDWLVWLFV��$�PDMRU�DFKLHYHPHQW�LQ�(XURSH�ZDV�WKH�

VHWWLQJ�XS� DQG�KDUPRQL]DWLRQ�RI�KRXVH�SULFH� LQGH[HV�� FRRUGLQDWHG�E\�(XURVWDW��� ,Q� WKH�

1HWKHUODQGV��XVHUV�DOVR�DVNHG�IRU�LQGLFDWRUV�RI�WKH�ILQDQFLDO�ULVN�IDFHG�E\�KRPHRZQHUV�

DQG�PRUWJDJH�OHQGHUV��2QH�H[DPSOH�RI�VXFK�LQGLFDWRUV�LV�WKH�/RDQ�WR�9DOXH�UDWLR�IRU�D�

JURXS�RI�KRXVHKROGV��7KLV�UDWLR�LV�GHILQHG�DV�WKH�WRWDO�DPRXQW�RI�RXWVWDQGLQJ�PRUWJDJH�

ORDQV�GLYLGHG�E\�WKH�WRWDO�YDOXH�RI�WKH�FRUUHVSRQGLQJ�KRXVLQJ�VWRFN��5HFHQWO\��6WDWLVWLFV�

1HWKHUODQGV�GHFLGHG�WR�SXEOLVK�/RDQ�WR�9DOXH�UDWLRV��EDVHG�RQ�GDWD�WKDW�VWHP�IURP�WKH�

'XWFK�WD[�RIILFH��

7KH�/RDQ�WR�9DOXH��/79��UDWLR�LV�D�NH\�WHUP�LQ�UHDO�HVWDWH�ILQDQFLQJ��SDUWLFXODUO\�

LQ�WKH�FDVH�RI�PRUWJDJH�ORDQV��� ,W� UHIHUV� WR�WKH�DPRXQW�RI�PRQH\�ERUURZHG�DJDLQVW� WKH�

PDUNHW�YDOXH�RI� WKH�SURSHUW\��7KH�SURSHUW\�YDOXDWLRQV�DUH�RIWHQ�GRQH�E\�DSSUDLVHUV�� ,Q�

VHYHUDO�FRXQWULHV��ORDQV�ZLWK�DQ�/79�UDWLR�H[FHHGLQJ�����UHTXLUH�PRUWJDJH�LQVXUDQFH��DV�

WKH�ULVN�RI�WKH�ERUURZHU�GHIDXOWLQJ�LV�GHHPHG�WRR�JUHDW�IRU�WKH�OHQGHU���7KH�/79�UDWLR�LV�

DOVR�XVHG�E\�OHQGHUV�WR�DVVHVV�WKH�ULVN�LQYROYHG�ZKHQ�VRPHRQH�ZKR�RZQV�D�SURSHUW\�IRU�

D� QXPEHU� RI� \HDUV�ZDQWV� WR� UHILQDQFH� WKH� SURSHUW\� LQ� RUGHU� WR� WDNH� FDVK� RXW��'XH� WR�

UHSD\PHQWV��WKH�RXWVWDQGLQJ�ORDQ�DPRXQW�XVXDOO\�GLPLQLVKHV�RYHU�WLPH��%XW�ZKHWKHU�WKH�

RZQHU¶V�HTXLW\�SRVLWLRQ� LQ�D�SURSHUW\����PLQXV�WKH�/79�UDWLR�� LQFUHDVHV��GHSHQGV�DOVR�

RQ� WKH�YDOXH� FKDQJH�RI� WKH�SURSHUW\��$V� D� UHVXOW� RI� WKH� ILQDQFLDO� DQG� HFRQRPLF� FULVLV��

PDQ\�FRXQWULHV�KDYH�ZLWQHVVHG�D�VXEVWDQWLDO�GURS�LQ�KRXVH�SULFHV��VR�PRVW�KRPHRZQHUV¶�

/79�UDWLRV�KDYH�SUREDEO\�JRQH�XS��

$V�ZLOO�EH�VKRZQ�ODWHU�RQ��WKH�DJJUHJDWH�/79�UDWLR�IRU�D�JURXS�RI�KRXVHKROGV�LV�

D�ZHLJKWHG�DYHUDJH�RI�WKH�/79�UDWLRV�SHUWDLQLQJ�WR�WKH�FRQVWLWXHQW�KRXVHKROGV��,I�DOO�RI�
������������������������������������������������������
��(XURVWDW�DOVR�IXQGHG�WKH�FRPSLODWLRQ�RI�D�+DQGERRN�RQ�5HVLGHQWLDO�3URSHUW\�3ULFH�,QGH[HV��7KH�ODWHVW�
GUDIW�RI�WKH�KDQGERRN�FDQ�EH�GRZQORDGHG�IURP�ZZZ�HSS�HXURVWDW�HF�HXURSD�HX��

��,Q�$XVWUDOLD�DQG�1HZ�=HDODQG��WKH�/RDQ�WR�9DOXH�5DWLR�LV�XVXDOO\�DEEUHYLDWHG�DV�/95��

��7KLV�LV�WKH�FDVH�LQ�H�J��WKH�8�6��DQG�$XVWUDOLD��7KH�SXUFKDVHU�KDV�WR�PDNH�D�GRZQ�SD\PHQW�RI�����RU�
PRUH�WR�DYRLG�SD\LQJ�PRUWJDJH�LQVXUDQFH�SUHPLXPV��,Q�WKH�1HWKHUODQGV��PRUWJDJH�LQVXUDQFH�LV�XQXVXDO��
0DQ\�ILUVW�WLPH�EX\HUV�PDNH�QR�GRZQ�SD\PHQW�DW�DOO��7KHLU�/79�UDWLRV�DUH�VRPHWLPHV�ZHOO�DERYH���DW�WKH�
WLPH�RI�SXUFKDVH�EHFDXVH�WKH\�ERUURZ�DQ�DPRXQW�WKDW�DOVR�FRYHUV�DGGLWLRQDO�FRVWV��ZKLFK�LV�DOORZHG�LQ�WKH�
1HWKHUODQGV���'XWFK�EDQNV�FKDUJH�KLJKHU�LQWHUHVW�UDWHV�ZKHQ�WKH�/79�UDWLR�H[FHHGV������KRZHYHU��VR�WKHUH�
LV�DFWXDOO\�DQ�LQFHQWLYH�IRU�SD\LQJ�GRZQ��
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WKH�LQGLYLGXDO�UDWLRV�LQFUHDVH��DQG�LI�WKH�ZHLJKWV�GR�QRW�FKDQJH��WKH�DJJUHJDWH�UDWLR�DOVR�

LQFUHDVHV��+RZHYHU��D�JURXS�RI�KRXVHKROGV�IRU�ZKLFK�VWDWLVWLFDO�LQIRUPDWLRQ�LV�FROOHFWHG�

LV�W\SLFDOO\�G\QDPLF��XQOLNH�D�FRQVWDQW�SDQHO��LWV�VL]H�DQG�FRPSRVLWLRQ�ZLOO�FKDQJH�RYHU�

WLPH�� ,Q�SDUWLFXODU�� DSDUW� IURP�WKH�³FRQWLQXLQJ´�KRXVHKROGV��ZKLFK�DUH�SUHVHQW� LQ�HDFK�

WLPH�SHULRG��WKHUH�PD\�DOVR�EH�³HQWHULQJ´�DQG�³H[LWLQJ´�KRXVHKROGV��6XFK�FRPSRVLWLRQDO�

FKDQJHV�FDQ�DIIHFW�WKH�RYHUDOO�/79�UDWLR��7R�JLYH�DQ�H[DPSOH��KRXVHKROGV�WKDW�UHFHQWO\�

SXUFKDVHG�D�KRXVH�RIWHQ�KDYH�UHODWLYHO\�KLJK�/79�UDWLRV�EHFDXVH�WKH\�KDYH�QRW�\HW�EHHQ�

DEOH�WR�UHSD\�D�ODUJH�SDUW�RI�WKH�PRUWJDJH�ORDQ��ZKHQ�WKHVH�KRXVHKROGV�HQWHU�WKH�JURXS�

LQ�TXHVWLRQ��WKH\�ZLOO�SXW�DQ�XSZDUG�SUHVVXUH�RQ�WKH�RYHUDOO�UDWLR��0RUHRYHU��WKH�ZHLJKWV�

DWWDFKHG�WR�WKH�LQGLYLGXDO�KRXVHKROGV�QHHG�QRW�EH�FRQVWDQW��ZKLFK�FRXOG�DOVR�DIIHFW�WKH�

RYHUDOO�UDWLR��

7KH�SXUSRVH�RI� WKLV�SDSHU�LV� WR�VKRZ�KRZ�D�FKDQJH�LQ�WKH�DJJUHJDWH�/79�UDWLR�

FDQ�EH�GHFRPSRVHG�LQWR�WKUHH�WHUPV��WKH�FRQWULEXWLRQ�GXH�WR�D�FKDQJH�LQ�WKH�/79�UDWLR�

RI�WKH�FRQWLQXLQJ�KRXVHKROGV�SOXV�WKH�FRQWULEXWLRQV�RI�HQWHULQJ�DQG�H[LWLQJ�KRXVHKROGV��

6LPLODU�GHFRPSRVLWLRQV�±�LQ�WKLV�FDVH� UHODWLQJ�WR�ILUPV�LQVWHDG�RI�KRXVHKROGV�±�FDQ�EH�

IRXQG�LQ�WKH�OLWHUDWXUH�RQ�SURGXFWLYLW\�DQDO\VLV��$JJUHJDWH�SURGXFWLYLW\�LV�GHILQHG�DV�WKH�

UDWLR�RI�DJJUHJDWH�RXWSXW�WR�DJJUHJDWH�LQSXW��2XU�GHFRPSRVLWLRQ�LV�UHDGLO\�DSSOLFDEOH�WR�

SURGXFWLYLW\�EXW��DV�IDU�DV�ZH�NQRZ��KDV�QRW�EHHQ�GHVFULEHG�EHIRUH��,Q�FRQWUDVW�WR�PRVW�

RWKHU�GHFRPSRVLWLRQV��ZH�IROORZ�D�WZR�VWDJH�DSSURDFK��:H�ILUVW�GHFRPSRVH�WKH�FKDQJH�

LQ�WKH�RYHUDOO�UDWLR�LQWR�FRQWULEXWLRQV�RI�WKH�VXE�VHWV�RI�FRQWLQXLQJ��HQWHULQJ�DQG�H[LWLQJ�

HOHPHQWV�DQG�WKHQ�GLVDJJUHJDWH�WKH�UHVXOW� LQWR�LQGLYLGXDO�FRQWULEXWLRQV��ZKHUHDV�RWKHUV�

GLUHFWO\�IRFXV�RQ�WKH�PLFUR�OHYHO���

7KH�UHPDLQGHU�RI�WKH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��,Q�VHFWLRQ���ZH�RXWOLQH�WKH�

SURSRVHG�GHFRPSRVLWLRQ�LQ�JHQHUDO�WHUPV��DQG�VSHDN�RI�WKH�\�WR�[�UDWLR���,Q�VHFWLRQ���ZH�

GLVFXVV�WZR�GHFRPSRVLWLRQV�WKDW�KDYH�EHHQ�VXJJHVWHG�LQ�WKH�SURGXFWLYLW\�PHDVXUHPHQW�

OLWHUDWXUH�DQG�DUJXH�ZK\�ZH�SUHIHU� WKH�SURSRVDO� LQ�VHFWLRQ����6HFWLRQ���IRFXVHV�RQ�WKH�

/79�UDWLR�DQG�H[SODLQV�ZK\�DQ�XQZHLJKWHG�PHDVXUH��RU�WKH�PHGLDQ��LV�XQVDWLVIDFWRU\��$�

QXPEHU� RI� SUREOHPV� UHODWHG� WR� KRXVHKROG� G\QDPLFV�� VXFK� DV� WKH� LGHQWLILFDWLRQ� RI� WKH�

FRQWLQXLQJ�KRXVHKROGV��DUH�DOVR�DGGUHVVHG��6HFWLRQ���GHVFULEHV�WKH�GDWD�XWLOL]HG��ZKLFK�

VWHP�IURP�WKH�'XWFK�WD[�RIILFH�DQG�FRYHU������������DQG�SUHVHQWV�WKH�HPSLULFDO�UHVXOWV��

6HFWLRQ���FRQFOXGHV��

������������������������������������������������������
��6HH�%DON��������IRU�DQ�RYHUYLHZ�RI�VLQJOH�VWDJH�GHFRPSRVLWLRQV�RI�SURGXFWLYLW\�FKDQJH�SURSRVHG�LQ�WKH�
OLWHUDWXUH��%DON�DQG�+RRJHQERRP�6SLMNHU��������DSSO\�WKHVH�GHFRPSRVLWLRQV�WR�'XWFK�PLFURGDWD��
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(TXDWLRQ� ���� LV� D� FRQYHQLHQW� VWDUWLQJ� SRLQW� IRU� GHFRPSRVLQJ� WKH� FKDQJH� LQ� WKH�

DJJUHJDWH�\�WR�[� UDWLR�� �� 55 − �� LQWR� WKH�FRQWULEXWLRQV�RI� WKH�VXE�VHWV�&��1� DQG�;��:H�

ILUVW�UHZULWH�����DV�

�������������� �� ;;11&&&&&&&& 5V5V5V5V5V5V55 −+−+−=− �

�������������� ���������� ���� ;;11&&&&&& 5V5V5VV55V −+−+−= �� � �����������

$OWHUQDWLYHO\������FDQ�EH�UHZULWWHQ�DV�

�������������� �� ;;11&&&&&&&& 5V5V5V5V5V5V55 −+−+−=− �

�������������� ���������� ���� ;;11&&&&&& 5V5V5VV55V −+−+−= �� � �����������

'HFRPSRVLWLRQV�����DQG�����DUH�HTXDOO\�YDOLG��7R�DYRLG�PDNLQJ�DQ�DUELWUDU\�FKRLFH�DQG�

WR�WUHDW�����DQG�����LQ�D�V\PPHWULF�PDQQHU��ZH�ZLOO�WDNH�WKH�PHDQ��7KLV�OHDGV�WR�

�������������� @����>���@����>� ;;11&&&&&&&& 5V5V55VV55VV55 −++−+−+=− �

�������������� ������������ ���� ;;11&1;&&& 5V5V5VV55V −+−+−= �

�������������� ������ ������������
&;;&11&&& 55V55V55V −−−+−= �� � ����������

ZKHUH�ZH�GHILQHG� ���� ����
&&& VVV += �DQG� ���� ����

&&& 555 += � LQ� WKH�VHFRQG�H[SUHVVLRQ�

DQG�XVHG� �� � ;& VV −= �DQG� �� � 1& VV −= ��

7KH�ILUVW�WHUP�LQ�WKH�ODVW�H[SUHVVLRQ�RI������PHDVXUHV�WKH�FRQWULEXWLRQ�RI�WKH�VHW�

RI�FRQWLQXLQJ�HOHPHQWV�E\�PXOWLSO\LQJ�WKH�FKDQJH�LQ�WKH�\�WR�[�UDWLR�IRU�VHW�&�� ��
&& 55 − ��

E\�LWV�DYHUDJH�[�VKDUH� ��
&V �LQ�WKH�WZR�SHULRGV��7KH�VHFRQG�WHUP�PHDVXUHV�WKH�FRQWULEXWLRQ�

RI�WKH�VHW�RI�HQWHULQJ�HOHPHQWV��1RWH�WKDW�LI� �
15 �LV�JUHDWHU�WKDQ�WKH�DYHUDJH�UDWLR�IRU�WKH�
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FRQWLQXLQJ�HOHPHQWV�� ��
&5 �� WKHQ�WKH�VHW�RI�HQWHULQJ�HOHPHQWV�ZLOO�UDLVH�WKH�RYHUDOO�UDWLR��

7KH�VHW�RI�H[LWLQJ�HOHPHQWV�ZLOO�ORZHU�WKH�RYHUDOO�UDWLR�LI� �
;5 �LV�DERYH� ��

&5 ��DV�VKRZQ�E\�

WKH�WKLUG�WHUP��

)RU�VRPH�SXUSRVHV�LW�FRXOG�EH�XVHIXO�WR�H[SUHVV�WKH�FKDQJH�LQ�WKH�DJJUHJDWH�\�WR�

[�UDWLR�LQ�WHUPV�RI�WKH�FRQWULEXWLRQV�RI�WKH�LQGLYLGXDO�HOHPHQWV�UDWKHU�WKDQ�WKH�VHWV�&��1�

DQG�;��8VLQJ������WKH�FKDQJH�LQ�WKH�DJJUHJDWH�UDWLR�IRU�WKH�VHW�RI�FRQWLQXLQJ�HOHPHQWV�FDQ�

EH�GHFRPSRVHG�DV�
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&L

&L&LL
&L
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&L

L&L
&L

L&L&& VV555V5V5V55 ���� ������������ �
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∈
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&L

&L&LLLL&L VV555V �@���> ������ �� � ����������

RU�DOWHUQDWLYHO\�DV�

∑
∈

−+−=−
&L

&L&LLLL&L&& VV555V55 �@���> �������� �� � ����������

$JDLQ��IRU�UHDVRQV�RI�V\PPHWU\�ZH�SUHIHU�WDNLQJ�WKH�PHDQ�RI������DQG�������

�@���> ����������
&L&LL

&L
LL&L&& VV555V55 −+−=− ∑

∈

�� � ����������

ZKHUH� ���� ����
&L&L&L VVV += �DQG� ���� ����

LLL 555 += � IRU� &L∈ ��(TXDWLRQ������VKRZV� WKDW�

WKH�FKDQJH�LQ�WKH�DJJUHJDWH�\�WR�[�UDWLR�IRU�WKH�FRQWLQXLQJ�HOHPHQWV�GHSHQGV�QRW�RQO\�RQ�

�WKH�ZHLJKWHG�DYHUDJH�RI��WKH�FKDQJHV�LQ�WKH�PLFUR�UDWLRV�EXW�DOVR�RQ�WKH�FKDQJHV�LQ�WKH�

PLFUR�[�VKDUHV��3XW�GLIIHUHQWO\��GXH�WR�D�VKLIW�WRZDUGV�HOHPHQWV�ZLWK�ORZHU�[�VKDUHV��WKH�

DJJUHJDWH�\�WR�[�UDWLR�FDQ�GHFUHDVH�HYHQ�ZKHQ�DOO�PLFUR�UDWLRV�LQFUHDVH���

6XEVWLWXWLQJ�H[SUHVVLRQV������� ∑ ∈
=

1L L1L1 5V5 ��� �DQG� ∑ ∈
=

;L L;L; 5V5 ��� �LQWR������

DQG�XVLQJ� ���
L1L1 VVV = �DQG� ���

L;L; VVV = �\LHOGV�
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&LL
1L

&LL&L&LL
&L

LL&L& 55V55VVV555VV55 �����@���> �������������������� �������

7KH�FRQWULEXWLRQ�RI� &L∈ ��IRU�H[DPSOH��HTXDOV� �@���> ����������
&L&LLLL&L& VV555VV −+− ��1RWH�

WKDW�ZH�IROORZ�D�WZR�VWDJH�DSSURDFK��LQ�WKH�ILUVW�VWDJH�ZH�GLVWLQJXLVK�EHWZHHQ�WKH�VHWV�

�VXE�DJJUHJDWHV��RI� FRQWLQXLQJ�� HQWHULQJ� DQG�H[LWLQJ� HOHPHQWV� DQG� LQ� WKH� VHFRQG� VWDJH�

ZH�VWHS�GRZQ�WR�WKH�PLFUR�OHYHO��

������������������������������������������������������
��,Q�D�SURGXFWLYLW\�FRQWH[W��WKLV�SDUDGR[�ZDV�QRWHG�E\�)R[���������3ULRU�WR�WKDW��)R[��������GHVFULEHG�KLV�
ILUVW�SDUDGR[��³8VLQJ�D�VWDQGDUG�GHILQLWLRQ�RI�FRVW�HIILFLHQF\��D�PXOWL�SURGXFW�ILUP�PD\�EH�PRUH�HIILFLHQW�
LQ�SURGXFLQJ�HDFK�SURGXFW�WKDQ�DQ\�RWKHU�ILUP��\HW�LW�PD\�QRW�EH�WKH�PRVW�HIILFLHQW�ILUP�RYHUDOO�´�
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$�QXPEHU�RI�DOWHUQDWLYH�GHFRPSRVLWLRQV�KDYH�EHHQ�SURSRVHG�LQ�WKH�OLWHUDWXUH�RQ�

SURGXFWLYLW\�JURZWK��,Q�VHFWLRQ���EHORZ��ZH�ZLOO�GLVFXVV�WZR�RI�WKHP�DQG�DUJXH�ZK\�ZH�

SUHIHU�GHFRPSRVLWLRQV������DQG�������

��� $OWHUQDWLYH�'HFRPSRVLWLRQV�

2QH�DOWHUQDWLYH�DSSURDFK�FRXOG�EH�WKH�IROORZLQJ��7KH�VWDUWLQJ�SRLQW�LV�DJDLQ�HTXDWLRQ�����

EXW�QRZ�ZH�IRFXV�GLUHFWO\�RQ�WKH�PLFUR�OHYHO��L�H���RQ�WKH�FRQWULEXWLRQV�RI�WKH�LQGLYLGXDO�

FRQWLQXLQJ��HQWHULQJ�DQG�H[LWLQJ�KRXVHKROGV�UDWKHU�WKDQ�WKH�VXE�DJJUHJDWHV�&��1�DQG�;��

$V�QRWHG�E\�%DON���������DQ�DUELWUDU\�VFDODU�D��D�VFDOLQJ�IDFWRU��FDQ�EH�LQFRUSRUDWHG�LQWR�

�����
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7ZR�SRVVLEOH�ZD\V�RI�ZULWLQJ�WKH�ULJKW�KDQG�VLGH�RI������DUH�
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7DNLQJ�WKH�DYHUDJH�RI������DQG������DQG�VRPH�UHDUUDQJLQJ�\LHOGV�
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ZKHUH� ���� ����
LLL 555 += ��DV�EHIRUH��DQG� ���� ����

LLL VVV += ��

:KDW�YDOXH�IRU�D�VKRXOG�EH�FKRVHQ"�%DON��������FDOOV� ���� �� 55 + ��WKH�DYHUDJH�

DJJUHJDWH�OHYHO�RI�5��LQ�KLV�FDVH�SURGXFWLYLW\���³D�UDWKHU�QDWXUDO�FKRLFH´��%XW�WKLV�FKRLFH�

ZRXOG�PDNH�WKH�FRQWULEXWLRQ�RI�WKH�FRQWLQXLQJ�HOHPHQWV�GHSHQGHQW�RQ� �
15 �DQG� �

;5 ��,Q�

RXU�RSLQLRQ�D�PRUH� VXLWDEOH�FKRLFH� IRU�D� LV� ���� ����
&&& 555 += �� WKH�DYHUDJH�YDOXH� IRU�

WKH�VHW�RI�FRQWLQXLQJ�HOHPHQWV��'HFRPSRVLWLRQ������WKHQ�EHFRPHV�
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LL&LLLL VV5555V55 �@�����> ������������ �

�������������� ∑∑
∈∈

−−−+
;L

&LL
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,I� ����
&L 55 = �IRU�DOO� &L∈ ��WKH�FRQWULEXWLRQ�GXH�WR�VKDUH�FKDQJHV�GLVDSSHDUV��,W�LV�HDVLO\�

GHPRQVWUDWHG�WKDW�WKLV�DOVR�KROGV�IRU�RXU�GHFRPSRVLWLRQ�������7KH�VHFRQG�DQG�WKLUG�WHUP�

LQ������� WKH�DJJUHJDWH�FRQWULEXWLRQV�RI� WKH�HQWULHV�DQG�H[LWV��DUH�HTXDO� WR�WKRVH�LQ�������

+HQFH�� WKH� ILUVW� WHUP�LQ� ������ WKH�DJJUHJDWH�FRQWULEXWLRQ�RI� WKH�FRQWLQXLQJ�HOHPHQWV�� LV�

HTXDO�WR�WKH�ILUVW�WHUP�LQ�������+RZHYHU��WKH�FRQWULEXWLRQ�RI�DQ�LQGLYLGXDO�HOHPHQW� &L∈ �

LQ� ������ ������ ����������
LL&LLLL VV5555V −−+− �� LV� GLIIHUHQW� IURP� WKDW� LQ� ������ ZKLFK�ZDV�

�@���> ����������
&L&LLLL&L& VV555VV −+− ��

7KHUH�DUH�WZR�UHDVRQV�ZK\�ZH�SUHIHU� �����RYHU������� ,I� ��
L5 � LV� WKH�VDPH�IRU�DOO�

&L∈ ��WKHQ�LQ�GHFRPSRVLWLRQ������WKH�WRWDO�FRQWULEXWLRQ�GXH�WR�VKDUH�FKDQJHV�YDQLVKHV��

7KLV�QLFH�SURSHUW\�GRHV�QRW�KROG�IRU�GHFRPSRVLWLRQ�������H[FHSW�ZKHQ� ����
&L 55 = �IRU�DOO�

&L∈ ��0RUH�LPSRUWDQWO\��PHDVXULQJ�WKH�FRQWULEXWLRQ�RI�WKH�VHW�RI�FRQWLQXLQJ�HOHPHQWV�

UHTXLUHV�FDOFXODWLQJ�LWV�DJJUHJDWH�\�WR�[�UDWLR�LQ�D�VLPLODU�ZD\�DV�WKH�RYHUDOO�UDWLR��7KXV��

WDNLQJ�HTXDWLRQ�����DV� WKH�VWDUWLQJ�SRLQW��DQG�IROORZLQJ�D�WZR�VWDJH�DSSURDFK��PDNHV�D�

ORW�RI�VHQVH��

,W� LV� ZRUWKZKLOH�PHQWLRQLQJ� WKDW� ZH�PDGH� DQ� LPSOLFLW� DVVXPSWLRQ� LQ� GHULYLQJ�

HTXDWLRQ������IURP������6LPLODU�WR�ZKDW�ZDV�GRQH�DERYH��ZH�FRXOG�LQFOXGH�DQ�DUELWUDU\�

VFDODU�D� ���≠ LQ������EHFDXVH� ����� =+=+ 1&;& VVVV ��\LHOGLQJ�

�������� ���������� D5VD5VD5VD5V55 ;;11&&&& −−−+−−−=− �

�������������� ������ ���������� D5VD5VVVD5V5V ;;11&&&&&& −−−+−−−= �� � ����������

$V�EHIRUH��WKHUH�DUH�D�QXPEHU�RI�ZD\V�WR�SURFHHG��(TXDWLRQ������FDQ�EH�ZULWWHQ�DV�

���������� �������������� D5VD5VVVDVV555V55 ;;11&&&&&&&& −−−+−−−+−=− �� ����������

RU��DOWHUQDWLYHO\��DV�

���������� �������������� D5VD5VVVDVV555V55 ;;11&&&&&&&& −−−+−−−+−=− �� ����������

7DNLQJ�WKH�PHDQ�RI������DQG������\LHOGV�

���������� ���������������� D5VD5VVVDVV555V55 ;;11&&&&&&&& −−−+−−−+−=− �
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7KH�VHFRQG�WHUP�LQ�WKH�ODVW�H[SUHVVLRQ�RI������PHDVXUHV�WKH�FRQWULEXWLRQ�RI�D�FKDQJH�LQ�

[�VKDUHV�RI�WKH�VHW�&�RI�FRQWLQXLQJ�HOHPHQWV�WR�WKH�FKDQJH�LQ�WKH�RYHUDOO�\�WR�[�UDWLR��:H�

SUHIHU�FKRRVLQJ� ��
&5D = �LQ�RUGHU�WR�JHW�ULG�RI�WKLV�QXLVDQFH�WHUP��%XW�WKHQ�RI�FRXUVH������

VLPSOLILHV�WR�RXU�GHFRPSRVLWLRQ�������

'LHZHUW�DQG�)R[��������SURSRVH�DQRWKHU�GHFRPSRVLWLRQ��6WDUWLQJ�IURP�HTXDWLRQ�

�����ZKLFK�ZH�UHSHDW�IRU�FRQYHQLHQFH��WKH\�SURFHHG�DV�IROORZV��

������������������ ������ ;;11&;&1;;11&&&& 5V5V5V5V5V5V5V5V55 −+−−−=−+−=− �

�������������� ������ ��������
&;;&11&& 55V55V55 −−−+−= �� � ����������

(TXDWLRQ������GLIIHUV�LQ�WZR�LPSRUWDQW�UHVSHFWV�IURP�RXU�SURSRVDO�������)LUVW��LQ������WKH�

FRQWULEXWLRQ�RI�WKH�VHW�RI�FRQWLQXLQJ�HOHPHQWV�LV�LQGHSHQGHQW�RI�LWV�UHODWLYH�VL]H��ZKLFK�

VHHPV�FRXQWHULQWXLWLYH��ZKHUHDV�LQ������WKH�FRQWULEXWLRQ�GHSHQGV�RQ�LWV�DYHUDJH�[�VKDUH��

6HFRQG��LQ�HTXDWLRQ������WKH�FRQWULEXWLRQV�RI�WKH�HQWHULQJ�DQG�H[LWLQJ�HOHPHQWV�GHSHQG�

RQ�WKH�GLIIHUHQFH�EHWZHHQ�WKHLU�\�WR�[�UDWLRV�DQG�WKRVH�RI�WKH�FRQWLQXLQJ�HOHPHQWV�LQ�WKH�

UHVSHFWLYH�SHULRGV��ZKLOH�LQ������ �
15 �DQG� �

;5 �DUH�HYDOXDWHG�DJDLQVW�WKH�³IL[HG´�DYHUDJH�
��
&5 ��2XU�DSSURDFK�KDV�WKH�DGYDQWDJH�WKDW�WKH�FRQWULEXWLRQV�RI�WKH�HQWHULQJ�DQG�H[LWLQJ�

HOHPHQWV�FDQFHO�HDFK�RWKHU�RXW�ZKHQ�WKH�WZR�VHWV�KDYH�LGHQWLFDO�\�WR�[�UDWLRV�DQG�WKHLU�

UHODWLYH�LPSRUWDQFH�LQ�WHUPV�RI�[�LV�WKH�VDPH���

'LHZHUW�DQG�)R[��������DOVR�DSSO\�WKH�³%HQQHW��������W\SH�GHFRPSRVLWLRQ´������

WR�GHFRPSRVH�WKH�\�WR�[�FKDQJH�RI�WKH�VHW�RI�FRQWLQXLQJ�HOHPHQWV��7KH\�IROORZ�D�VLPLODU�

WZR�VWDJH�DSSURDFK�DV�ZH�GR��EXW� WKHLU�ILUVW�VWDJH�GHFRPSRVLWLRQ������GLIIHUV�IURP�RXU�

GHFRPSRVLWLRQ�������7KH\�PDNH�D�ILQDO�DGMXVWPHQW�WR�HQVXUH�WKDW�WKH�UHVXOW�LV�LQYDULDQW�

WR�FKDQJHV�LQ�WKH�XQLWV�RI�PHDVXUHPHQW�E\�GLYLGLQJ�ERWK�VLGHV�RI������E\�WKH�EDVH�SHULRG�

YDOXH� �5 ��,Q�WKH�FDVH�RI�/RDQ�WR�9DOXH�UDWLRV��WKLV�DGMXVWPHQW�LV�OHVV�UHOHYDQW�DV�\�DQG�[�

ZLOO� W\SLFDOO\�EH�H[SUHVVHG�LQ�WKH�VDPH�FXUUHQF\�XQLW��H�J��� LQ�HXURV�RU� LQ�WKRXVDQGV�RI�

HXURV��

,Q�VHFWLRQ���ZH�ZLOO�WXUQ�WR�/RDQ�WR�9DOXH�UDWLRV��$V�ZLOO�EHFRPH�FOHDU��RQH�RI�

WKH�ELJJHVW�SUREOHPV�LV�WR�ILQG�D�GHILQLWLRQ�RI�WKH�KRXVHKROG�WKDW�HQDEOHV�XV�WR�LGHQWLI\�

FRQWLQXLQJ�KRXVHKROGV��

������������������������������������������������������
��+DOWLZDQJHU��������DUJXHV�WKDW�LI�WKH�SURGXFWLYLW\�OHYHOV�RI�HQWHULQJ�DQG�H[LWLQJ�ILUPV�DUH�WKH�VDPH��WKHQ�
WKH�VXP�RI�WKH�FRQWULEXWLRQV�RI�HQWHULQJ�DQG�H[LWLQJ�ILUPV�VKRXOG�EH�]HUR��7KLV�GRHV�QRW�KROG�IRU�HTXDWLRQ�
�����XQOHVV�WKH�[�VKDUHV�DUH�DOVR�LGHQWLFDO��,Q�$SSHQGL[���ZH�VKRZ�KRZ�GHFRPSRVLWLRQ������UHODWHV�WR�DQ�
LQGH[�RI�SURGXFWLYLW\�FKDQJH�ZKHQ�WKH�[�VKDUHV�DUH�HTXDO��
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��� /RDQ�WR�9DOXH�5DWLRV�

7KH�PHDVXUHPHQW�RI�WKH�/RDQ�WR�9DOXH��/79��UDWLR�DQG�WKH�SUDFWLFDO�LPSOHPHQWDWLRQ�RI�

WKH�GHFRPSRVLWLRQ�LQWR�FRQWULEXWLRQV�RI�WKH�FRQWLQXLQJ��HQWHULQJ�DQG�H[LWLQJ�KRXVHKROGV�

UDLVH�D�QXPEHU�RI�TXHVWLRQV��VXFK�DV�

•� :KDW�LV�WKH�DSSURSULDWH�WDUJHW�SRSXODWLRQ"�

•� :KDW�H[DFWO\�GR�ZH�PHDQ�E\�³ORDQ´�DQG�³YDOXH´"�

•� :K\�DUH�WKH�XQZHLJKWHG�/79�UDWLR�DQG�WKH�PHGLDQ�UDWLR�XQVXLWDEOH"�

•� +RZ�VKRXOG�WKH�FRQWLQXLQJ��HQWHULQJ�DQG�H[LWLQJ�KRXVHKROGV�EH�GHILQHG"�

•� ,V�WKH�QHFHVVDU\�GDWD�DYDLODEOH"�

%HIRUH�JRLQJ�LQWR�WKHVH�TXHVWLRQV��ZH�WDNH�D�EULHI�ORRN�DW�WZR�GHILQLWLRQV�RI�WKH�

KRXVHKROG��7KH�6\VWHP�RI�1DWLRQDO�$FFRXQWV������DQG�WKH�8�6��&HQVXV�%XUHDX�GHILQH�

WKH�KRXVHKROG�GLIIHUHQWO\��

³$�KRXVHKROG�LV�D�JURXS�RI�SHUVRQV�ZKR�VKDUH�WKH�VDPH�OLYLQJ�DFFRPPRGDWLRQ��ZKR�SRRO�VRPH��RU�

DOO��RI�WKHLU�LQFRPH�DQG�ZHDOWK�DQG�ZKR�FRQVXPH�FHUWDLQ�W\SHV�RI�JRRGV�DQG�VHUYLFHV�FROOHFWLYHO\��

PDLQO\�KRXVLQJ�DQG�IRRG�´�

�(XURVWDW�HW�DO���������

³$�KRXVHKROG�LQFOXGHV�DOO�WKH�SHRSOH�ZKR�RFFXS\�D�KRXVLQJ�XQLW�DV�WKHLU�XVXDO�SODFH�RI�UHVLGHQFH�´�

�8�6��&HQVXV�%XUHDX��*ORVVDU\�IRU�WKH������&HQVXV��KWWS���IDFWILQGHU��FHQVXV�JRY��

6KDULQJ�D�KRXVLQJ�XQLW�RU�OLYLQJ�DFFRPPRGDWLRQ��VXFK�DV�D�KRXVH�RU�DQ�DSDUWPHQW��SOD\V�

D�FUXFLDO�UROH�LQ�ERWK�GHILQLWLRQV��EXW�WKH�61$�SODFHV�D�IHZ�DGGLWLRQDO�UHVWULFWLRQV��)RU�

RXU�SXUSRVH��WKH�&HQVXV�%XUHDX¶V�GHILQLWLRQ�ZLOO�VXIILFH��$FFRUGLQJ�WR�WKHP��³D�KRXVLQJ�

XQLW�LV�RZQHU�RFFXSLHG�LI�WKH�RZQHU�RU�FR�RZQHU�OLYHV�LQ�WKH�XQLW�HYHQ�LI�LW�LV�PRUWJDJHG�

RU�QRW�IXOO\�SDLG�IRU´��

/79�UDWLRV�DUH�REYLRXVO\�RQO\�UHOHYDQW� IRU�KRPHRZQHUV��QRW� IRU�UHQWHUV��VR�WKH�

DQVZHU�WR�WKH�ILUVW�TXHVWLRQ�VHHPV�TXLWH�VWUDLJKWIRUZDUG�� WKH�WDUJHW�SRSXODWLRQ�FRQVLVWV�

RI�KRXVHKROGV�OLYLQJ�LQ�RZQHU�RFFXSLHG�KRXVLQJ�XQLWV��,Q�DGGLWLRQ��LW�FRXOG�EH�XVHIXO�WR�

H[FOXGH�KRXVHKROGV�ZLWKRXW�D�PRUWJDJH�ORDQ��WKH\�SDLG�RII�WKHLU�GHEW�DQG�WKHUH�LV�QR�ULVN�

LQYROYHG�DQ\�PRUH��LQ�DQ\�FDVH�QR�ULVN�RI�GHIDXOW���8VHU�QHHGV�VKRXOG�DOVR�EH�WDNHQ�LQWR�

DFFRXQW��HVSHFLDOO\�ZKHQ�LW�FRPHV�WR�GLVWLQJXLVKLQJ�VXE�SRSXODWLRQV��8VHUV�PD\�UHTXLUH�

/79�UDWLRV�IRU�GLIIHUHQW�LQFRPH�JURXSV��KRXVHKROGV�LQ�GLIIHUHQW�UHJLRQV�RI�WKH�FRXQWU\��

HWF��
������������������������������������������������������
��6WDWLVWLFV�1HWKHUODQGV�LQGHHG�LQWHQGV�WR�SXEOLVK�/79�UDWLRV�ERWK�IRU�DOO�RZQHU�RFFXSLHUV�DQG�IRU�RZQHU�
RFFXSLHUV�ZLWK�D�PRUWJDJH�ORDQ��
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7KH�RZQHU�KDV�XVXDOO\�WDNHQ�RXW�D�PRUWJDJH�ORDQ�WR�ILQDQFH�WKH�SXUFKDVH�RI�WKH�

SURSHUW\��6RPH�SHRSOH�DOVR�RZQ�D�VHFRQG�KRXVH�� IRU� LQVWDQFH�D�YDFDWLRQ�KRPH��ZKLFK�

PD\�EH�PRUWJDJHG�DV�ZHOO��,Q�WKLV�SDSHU��ZH�H[FOXGH�WKH�ODWWHU�DQG�ORRN�DW�SULPDU\��ILUVW��

KRPHV�RQO\��LQFOXGLQJ�SURSHUWLHV�WKDW�KDYH�PRUH�WKDQ�RQH�PRUWJDJH�OLHQ��1RWH�WKDW�ZH�

H[FOXGH� QRQ�PRUWJDJH� ORDQV��7KH� YDOXH� RI� WKH� KRXVH� VKRXOG� UHIOHFW� WKH�PDUNHW� YDOXH��

3URSHUW\�YDOXDWLRQV�DUH�W\SLFDOO\�GHWHUPLQHG�E\�DSSUDLVHUV��,Q�VRPH�FRXQWULHV��SURSHUW\�

DVVHVVPHQWV�DUH�QHHGHG�IRU�WD[�SXUSRVHV�DQG�DUH�DYDLODEOH�IRU�WKH�HQWLUH�KRXVLQJ�VWRFN��

,I� WKH�SURSHUWLHV� DUH� UH�DVVHVVHG� UHJXODUO\�� IRU� H[DPSOH�RQ� DQ� DQQXDO�EDVLV�� WKHQ� WKHVH�

RIILFLDO�YDOXDWLRQV�FRXOG�EH�XVHG�WR�FRPSXWH�/79�UDWLRV��

$V�VKRZQ�E\�HTXDWLRQ������WKH�DJJUHJDWH�/79�UDWLR�LV�D�ZHLJKWHG�DYHUDJH�RI�WKH�

/79�UDWLRV�SHUWDLQLQJ�WR�WKH�LQGLYLGXDO�KRXVHKROGV��ZKHUH�WKH�ZHLJKWV�DUH�HTXDO�WR�WKH�

SURSHUWLHV¶�YDOXH�VKDUHV��:H�FRXOG�DOWHUQDWLYHO\�FRPSXWH�WKH�XQZHLJKWHG�DYHUDJH�RI�WKH�

LQGLYLGXDO�UDWLRV��+RZHYHU��WKLV�PHDVXUH�LV�QRW�UHSUHVHQWDWLYH�RI�WKH�JURXS�DV�D�ZKROH��

6RPH�KRXVHKROGV�DUH�³PRUH�LPSRUWDQW´�WKDQ�RWKHUV��DQG�WKH�SURSHUW\�YDOXH�UHIOHFWV�WKH�

HFRQRPLF�LPSRUWDQFH��7KH�ZHLJKWHG�DYHUDJH�KDV�D�VWUDLJKWIRUZDUG�LQWHUSUHWDWLRQ��LW�VD\V�

ZKDW�SHUFHQWDJH�RI�WKH�YDOXH�RI�WKH�RZQHU�RFFXSLHG�KRXVLQJ�VWRFN�LV�PRUWJDJHG��7KLV�LV�

QRW�WR�VD\�WKDW�WKH�XQZHLJKWHG�DYHUDJH�KDV�QR�PHDQLQJ��/LNH�WKH�PHGLDQ��LW�LV�D�PHDVXUH�

RI�FHQWUDO� WHQGHQF\�±�D� ORFDWLRQ�PHDVXUH�±�RI� WKH�GLVWULEXWLRQ�RI� WKH� LQGLYLGXDO� UDWLRV��

7KLV�GLVWULEXWLRQ�FDQ�EH�RI�LPSRUWDQFH�WR�XVHUV��LQ�SDUWLFXODU�IRU�GHWHUPLQLQJ�KRZ�PDQ\�

KRXVHKROGV�KDYH�DQ�/79�UDWLR�WKDW�H[FHHGV�VRPH�WKUHVKROG�YDOXH��

7KH�ELJJHVW�FRQFHSWXDO�DQG�SUDFWLFDO�SUREOHP�ZLWK�GHFRPSRVLQJ�D�FKDQJH�LQ�WKH�

/79�UDWLR�LV�LGHQWLI\LQJ�WKH�FRQWLQXLQJ�KRXVHKROGV��2QFH�WKLV�LV�GRQH��WKH�HQWHULQJ�DQG�

H[LWLQJ�KRXVHKROGV�DUH�LPSOLFLWO\�LGHQWLILHG��JLYHQ�WKH�WDUJHW�SRSXODWLRQ���7KH�GLIILFXOW\�

LQ�HVWDEOLVKLQJ�ZKHWKHU�KRXVHKROGV�VWD\�³WKH�VDPH´�LV�DQ�ROG�SUREOHP�WKDW�KDV�IUXVWUDWHG�

ORQJLWXGLQDO�KRXVHKROG�DQDO\VHV�IRU�D�ORQJ�WLPH��%URDGO\�VSHDNLQJ��WKHUH�DUH�WZR�LVVXHV�

LQYROYHG�ZKLFK�DUH�RIWHQ�LQWHUUHODWHG��D�FKDQJLQJ�KRXVHKROG�FRPSRVLWLRQ�DQG�UHVLGHQWLDO�

PRELOLW\��$V�ORQJ�DV�WKH�FRPSRVLWLRQ�RI�WKH�KRXVHKROG�UHPDLQV�XQFKDQJHG�DQG�QRQH�RI�

WKH�PHPEHUV�PRYHV�KRXVH��ZH�FDQ�VDIHO\�VSHDN�RI�WKH�VDPH�KRXVHKROG����&RPSOLFDWLRQV�

FDQ�DULVH�LI�WKHVH�UHTXLUHPHQWV�GR�QRW�KROG��
������������������������������������������������������
��+RXVHKROGV�WKDW�DFWXDOO\�GHIDXOWHG�DQG�EHFDPH�UHQWHUV�ZLOO�EH�FODVVLILHG�DV�H[LWLQJ�KRXVHKROGV�EHFDXVH�
WKH\�DUH�QR�ORQJHU�SDUW�RI�WKH�WDUJHW�SRSXODWLRQ�HYHQ�LI�WKH\�VWLOO�KDYH�D�OLDELOLW\��UHPDLQLQJ�GHEW��DIWHU�WKH�
KRXVH�KDV�EHHQ�VROG��

��� 0DQ\� KRXVHKROG� FKDUDFWHULVWLFV� GR� FKDQJH�� RI� FRXUVH�� )RU� H[DPSOH�� WKH� DJH� RI� DOO� WKH� PHPEHUV�
GHILQLWHO\�FKDQJHV�RYHU�WLPH��
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6XSSRVH�WKDW�WKH�KRXVHKROG�PRYHV�KRXVH�ZKLOH�LWV�FRPSRVLWLRQ�GRHV�QRW�FKDQJH��

,I�LW�PRYHV�WR�D�UHQWDO�KRPH��WKHQ�WKH�KRXVHKROG�H[LWV�WKH�WDUJHW�SRSXODWLRQ��%XW�ZKDW�LI�

LW�EX\V�DQRWKHU�SODFH"�$FFRUGLQJ�WR�WKH�GHILQLWLRQV�DERYH��WKH�KRXVHKROG�FRQWLQXRXV�WR�

H[LVW��2Q�WKH�RWKHU�KDQG�� WKH�KRPH�DQG�WKH�ORFDWLRQ�DUH�GLIIHUHQW��DQG�D�QHZ�PRUWJDJH�

ORDQ�PLJKW�UHSODFH�WKH�IRUPHU�RQH��)RU�RXU�SXUSRVH�LW�FRXOG�EH�PRUH�DSSURSULDWH�WR�YLHZ�

WKLV�KRXVHKROG� DV�ERWK� H[LWLQJ� DQG� �SURYLGHG� WKDW� WKH�QHZ� ORFDWLRQ� ILWV� LQWR� WKH� WDUJHW�

SRSXODWLRQ��HQWHULQJ�UDWKHU�WKDQ�FRQWLQXLQJ��$QRWKHU�SUREOHP�DUHD�LV�WKH�VSOLWWLQJ�XS�RI�

KRXVHKROGV��VD\�EHFDXVH�RI�GLYRUFH��$W�OHDVW�RQH�RI�WKH�KRXVHKROG�PHPEHUV�LV�OLNHO\�WR�

PRYH�RXW�DQG�VWDUW�D�QHZ�KRXVHKROG�RU�PRYH�LQ�ZLWK�VRPHRQH�HOVH��$VVXPLQJ�WKH�RWKHU�

PHPEHUV�VWD\� LQ� WKH�KRPH��VKRXOG�ZH�FRQVLGHU� WKHP�DV� WKH�VDPH�KRXVHKROG�DV�EHIRUH�

EXW�ZLWK�D�GLIIHUHQW�FRPSRVLWLRQ�RU�DV�D�QHZ�KRXVHKROG"�$QG��IRU�RXU�SXUSRVH��VKRXOG�

WKH�FKRLFH�GHSHQG�RQ�ZKHWKHU�WKH�FRQGLWLRQV�RI�WKH�PRUWJDJH�ORDQ�FKDQJH"�

,Q�VHFWLRQ���ZH�SUHVHQW�HPSLULFDO�HYLGHQFH�IRU�WKH�1HWKHUODQGV�DQG�GHVFULEH�KRZ�

KRXVHKROGV�DUH�LGHQWLILHG�DQG�IROORZHG�RYHU�WLPH��:H�DUH�XQDEOH�WR�RIIHU�D�UHDO�VROXWLRQ�

WR�WKH�SUREOHPV�PHQWLRQHG�DERYH��2XU�LGHQWLILFDWLRQ�PHWKRG�LV�D�SUDJPDWLF�RQH��GULYHQ�

E\�GDWD�DYDLODELOLW\��$GPLWWHGO\��WKLV�ZLOO�PDNH�WKH�LQWHUSUHWDWLRQ�RI�WKH�GHFRPSRVLWLRQ�D�

OLWWOH�XQFOHDU��7KHUH�DUH�VRPH�RWKHU�LVVXHV�ZKLFK�VKRXOG�DOVR�EH�WDNHQ�LQWR�DFFRXQW�ZKHQ�

LQWHUSUHWLQJ�RXU�UHVXOWV��

��� 'DWD�DQG�5HVXOWV�IRU�WKH�1HWKHUODQGV�

2XU�GDWD�VHW�LV�EDVHG�RQ�LQFRPH�WD[�ILOHV�DQG�FRQWDLQV�PLFURGDWD�RQ�KRXVHKROG�ZHDOWK�±�

ILQDQFLDO�FDSLWDO�DQG�OLDELOLWLHV�±�LQ�'HFHPEHU������������DQG�������,W�EDVLFDOO\�FRYHUV�

DOO�SULYDWH�KRXVHKROGV�LQ�WKH�1HWKHUODQGV��IURP�ZKLFK�ZH�VHOHFWHG�WKH�RZQHU�RFFXSLHUV��

2XWVWDQGLQJ�PRUWJDJHV� RQ� WKH�SULPDU\� �ILUVW�� GZHOOLQJ� DUH�GLVWLQJXLVKHG�DV� D� VHSDUDWH�

FDWHJRU\��7KH�RIILFLDOO\�DSSUDLVHG�YDOXHV�RI�WKH�SURSHUWLHV�DUH�DOVR�LQFOXGHG�LQ�WKH�GDWD�

VHW����'XWFK�SURSHUWLHV�DUH�UH�DVVHVVHG�DQQXDOO\��DQG�ZH�KDYH�YDOXDWLRQV�DW�RXU�GLVSRVDO�

IRU�HDFK�\HDU��+RZHYHU��WKH�DSSUDLVDOV�UHODWH�WR�-DQXDU\�DQG�KHQFH�ODJ�EHKLQG�DOPRVW�D�

������������������������������������������������������
���,Q�WKH�1HWKHUODQGV��WKH�YDOXDWLRQV�DUH�QHHGHG�IRU�ERWK�LQFRPH�WD[�DQG�ORFDO�SURSHUW\�WD[�SXUSRVHV��7KH\�
DUH�GHWHUPLQHG�E\�SULYDWH�FRPSDQLHV�VSHFLDOL]HG�LQ�PDVV�DSSUDLVDOV��EXW�WKH�PXQLFLSDOLWLHV�DUH�XOWLPDWHO\�
UHVSRQVLEOH�IRU�WKH�UHVXOWV��6WDWLVWLFV�1HWKHUODQGV¶�KRXVH�SULFH�LQGH[�LV�EDVHG�RQ�WKH�6DOH�3ULFH�$SSUDLVDO�
5DWLR��63$5��PHWKRG�ZKLFK�FRPELQHV�VHOOLQJ�SULFHV�DQG�RIILFLDO�YDOXDWLRQV��)RU�PRUH�LQIRUPDWLRQ��VHH�GH�
9ULHV�HW�DO����������
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IXOO�\HDU��:H�XVHG�WKH�RYHUDOO�KRXVH�SULFH�LQGH[�WR�XSGDWH�WKH�DSSUDLVDOV�WR�'HFHPEHU��

7KLV�HTXDO�UH�VFDOLQJ�RI�LQGLYLGXDO�/79�UDWLRV�LV�D�SRWHQWLDO�VRXUFH�RI�HUURU�EHFDXVH�LQ�

UHDOLW\��GLIIHUHQW�PDUNHW�VHJPHQWV�H[KLELW�GLIIHUHQW�SULFH�WUHQGV��7KH�UHVXOWV�DOVR�GHSHQG�

RQ�WKH�DFFXUDF\�RI�WKH�DSSUDLVDO�GDWD��$W�WKH�PLFUR�OHYHO��WKHVH�GDWD�DUH�TXLWH�QRLV\�DQG�

GR�QRW�DOZD\V�UHIOHFW�WKH�³WUXH´�PDUNHW�YDOXHV��2Q�WKH�RWKHU�KDQG��ZH�H[SHFW�WKH�TXDOLW\�

RI�WKH�GDWD�WR�EH�JRRG�HQRXJK�WR�FRPSXWH�/79�UDWLRV�DW�WKH�DJJUHJDWH�OHYHO��

%HVLGHV�GDWD�TXDOLW\�LVVXHV��FHUWDLQ�W\SHV�RI�PRUWJDJHV�KDPSHU�WKH�LQWHUSUHWDWLRQ�

RI�WKH�/79�UDWLR�DV�D�PHDVXUH�RI�ILQDQFLDO�ULVN��7D[�WUHDWPHQW�RI�GHEW�ILQDQFHG�RZQHU�

RFFXSLHG�KRXVLQJ�LQ�WKH�1HWKHUODQGV�LV�YHU\�IDYRUDEOH��0RUWJDJH�LQWHUHVW�SD\PHQWV�DUH�

IXOO\�GHGXFWLEOH�DW�WKH�PDUJLQDO�WD[�UDWH��VR�'XWFK�KRXVHKROGV�KDYH�VWURQJ�LQFHQWLYHV�WR�

PDLQWDLQ�KLJK� OHYHOV�RI�PRUWJDJH�GHEW��'XH� WR�GHUHJXODWLRQ�DQG� LQFUHDVHG�FRPSHWLWLRQ�

DPRQJ�FUHGLW�SURYLGHUV��QHZ�ILQDQFLDO�SURGXFWV�ZHUH�LQWURGXFHG�LQ�WKH�����V��0RUWJDJH�

ILQDQFLQJ�FRPELQHG�ZLWK�D�FDSLWDO�LQVXUDQFH�SROLF\�LQ�SDUWLFXODU�EHFDPH�SRSXODU��:LWK�

WKLV�W\SH�RI�PRUWJDJH��SULQFLSDO�UHSD\PHQWV�DUH�SDLG�LQWR�DQ�LQVXUDQFH�SROLF\�UDWKHU�WKDQ�

GHGXFWHG�IURP�WKH�RXWVWDQGLQJ�PRUWJDJH��7KH�ERUURZHU�FDQ�PD[LPL]H�PRUWJDJH�LQWHUHVW�

GHGXFWLRQV�E\�QRW�SD\LQJ�RII�WKH�GHEW�ZKLOH�DW�WKH�VDPH�WLPH�DFFXPXODWLQJ�FDSLWDO�LQ�WKH�

LQVXUDQFH�SROLF\�WR�SD\�RII�WKH�GHEW�ZKHQ�WKH�PRUWJDJH�WHUP�H[SLUHV��&RQVHTXHQWO\��WKH�

HVWLPDWHG�/79�UDWLR�ZLOO�RYHUVWDWH�WKH�ULVN�DV�FRPSDUHG�WR�D�VLWXDWLRQ�ZLWKRXW�WKLV�W\SH�

RI�PRUWJDJHV��

(YHU\RQH� LQ� WKH�1HWKHUODQGV�KDV�D�SHUVRQDO�³FLWL]HQ�VHUYLFH�QXPEHU´��ZKLFK� LV�

LQFOXGHG� LQ� WKH�RULJLQDO�GDWD� ILOHV��7KLV�QXPEHU� LV�XVHG�E\�PDQ\�'XWFK�RUJDQL]DWLRQV��

7R�DYRLG�VWDWLVWLFDO�GLVFORVXUH��6WDWLVWLFV�1HWKHUODQGV�UHSODFHG�LW�E\�D�UDQGRPO\�FKRVHQ�

LGHQWLILFDWLRQ�QXPEHU��$�UHIHUHQFH�SHUVRQ�KDV�EHHQ�DVVLJQHG� WR�HDFK�KRXVHKROG� LQ� WKH�

GDWD�VHW��W\SLFDOO\�WKH�SHUVRQ��RU�RQH�RI�WKH�SHRSOH��LQ�ZKRVH�QDPH�WKH�KRPH�LV�RZQHG�RU�

UHQWHG����$OO�RWKHU�KRXVHKROG�PHPEHUV��DOO�RI�WKH�SHRSOH�WKDW�RFFXS\�WKH�VDPH�KRXVLQJ�

XQLW��UHFHLYH�WKH�UHIHUHQFH�SHUVRQ¶V�LGHQWLILFDWLRQ�QXPEHU��DQG�VR�WKLV�QXPEHU�LGHQWLILHV�

WKH�KRXVHKROG��:H�ZLOO�XVH�LW�WR�WUDFN�KRXVHKROGV�RYHU�WLPH��,Q�RWKHU�ZRUGV��ZH�DVVXPH�

WKDW�D�KRXVHKROG�VWD\V�³WKH�VDPH´��DQG�ZLOO�EH�FODVVLILHG�DV�FRQWLQXLQJ��DV� ORQJ�DV� WKH�

LGHQWLILFDWLRQ�QXPEHU�H[LVWV��,Q�JHQHUDO�WKH�QXPEHU�LV�OHIW�XQFKDQJHG�ZKHQ�WKH�UHIHUHQFH�

SHUVRQ�PRYHV�KRXVH�RU�ZKHQ�WKH�FRPSRVLWLRQ�RI�WKH�KRXVHKROG�FKDQJHV��$V�PHQWLRQHG�

LQ�VHFWLRQ����WKLV�PD\�QRW�EH�WKH�SUHIHUUHG�ZD\�WR�LGHQWLI\�WKH��FRQWLQXLQJ��KRXVHKROGV��

EXW�DW�WKLV�VWDJH�LW�LV�WKH�EHVW�ZH�FDQ�GR��
������������������������������������������������������
���7KLV�LV�LQ�DJUHHPHQW�ZLWK�WKH�8�6��&HQVXV�%XUHDX¶V�GHILQLWLRQ�RI�WKH�KRXVHKROGHU��
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7DEOH���OLVWV�VRPH�GHVFULSWLYH�VWDWLVWLFV�IRU�RXU�PLFURGDWD�VHW��7KH�WRWDO�QXPEHU�

RI�KRXVHKROGV�ZLWK�DQ�RZQHG�GZHOOLQJ�LQFUHDVHG�IURP�����PLOOLRQ�LQ������WR�����PLOOLRQ�

LQ���������7KLV�LQFUHDVH�ZDV�PDLQO\�GXH�WR�D�VKLIW�IURP�UHQWDO�WR�RZQHU�RFFXSLHG�KRPHV��

WKH�VKDUH�RI�RZQHU�RFFXSLHUV�LQFUHDVHG�IURP�������WR��������7KH�DYHUDJH�YDOXH�RI�WKH�

RXWVWDQGLQJ�PRUWJDJH� ORDQ� �SHU� KRXVHKROG�� LQFOXGLQJ� KRXVHKROGV� ZLWKRXW� D� PRUWJDJH�

ORDQ��DPRXQWHG�WR�¼��������LQ������DQG�LQFUHDVHG�E\������DQG������LQ������DQG�������

UHVSHFWLYHO\��,Q�HDFK�\HDU�WKH�DYHUDJH�YDOXH�RI�WKH�KRXVH�ZDV�VOLJKWO\�PRUH�WKDQ�WZLFH�

WKH�DYHUDJH�DPRXQW�RI�WKH�ORDQ��URXQGHG�WR�WZR�GHFLPDO�SODFHV��WKH�DJJUHJDWH�/79�UDWLR�

ZDV������LQ������DQG������DQG������LQ�������

�

7DEOH����'HVFULSWLYH�VWDWLVWLFV��RZQHU�RFFXSLHUV�
�
� ����� ����� � ����� �
1XPEHU�RI�KRXVHKROGV� ���������� ���������� � ���������� �
'LVSRVDEOH�LQFRPH��PHDQ�� ¼������� ¼������� �������� ¼������� ��������
� � � � � �
0RUWJDJH�ORDQ��PHDQ�� ¼�������� ¼�������� �������� ¼�������� ��������
$SSUDLVHG�YDOXH��PHDQ�� ¼�������� ¼�������� �������� ¼�������� ��������
� � � � � �
/79�UDWLR� �������� �������� � �������� �


�&KDQJHV�ZLWK�UHVSHFW�WR�WKH�SUHFHGLQJ�\HDU�LQ�SDUHQWKHVHV��

�

3XUHO\�DV�EDFNJURXQG�LQIRUPDWLRQ��7DEOH���DOVR�SURYLGHV�WKH�DYHUDJH�GLVSRVDEOH�

KRXVHKROG�LQFRPH�IRU�DOO�RZQHU�RFFXSLHUV�RQ�DQ�DQQXDO�EDVLV��'LVSRVDEOH�LQFRPH�JUHZ�

E\������LQ������DQG������LQ������ZLWK�UHVSHFW�WR�WKH�SUHFHGLQJ�\HDU��'LYLGLQJ�DYHUDJH�

GLVSRVDEOH�LQFRPH�E\�WKH�DYHUDJH�YDOXH�RI�WKH�PRUWJDJH�ORDQ�JLYHV�DQ�LQGLFDWLRQ�RI�WKH�

DJJUHJDWH�/RDQ�WR�,QFRPH��/7,��UDWLR����7KH�/7,�UDWLR�ZDV������������DQG������LQ�������

�����DQG�������7KH�GHFRPSRVLWLRQV�GLVFXVVHG�LQ�VHFWLRQV���DQG���FDQ�DOVR�EH�DSSOLHG�WR�

/7,�UDWLRV��:H�KDYH�FKRVHQ�QRW�WR�GR�WKLV�DV�GLVSRVDEOH�LQFRPH�LQ�RXU�GDWD�VHW�GRHV�QRW�

H[DFWO\�PHHW�6WDWLVWLFV�1HWKHUODQGV¶�GHILQLWLRQ�DQG�� LQ� WKLV� UHVSHFW��KDV�EHHQ�PHDVXUHG�

RQO\�FUXGHO\��
������������������������������������������������������
���7KHVH�ILJXUHV�GLIIHU�VRPHZKDW�IURP�WKH�RIILFLDO�ILJXUHV�DV�SXEOLVKHG�RQ�6WDWLVWLFV�1HWKHUODQGV¶�RQOLQH�
GDWDEDVH�³6WDWOLQH´��2QH�RI� WKH� UHDVRQV� LV� WKDW�ZH� LGHQWLILHG�RZQHU�RFFXSLHUV�DV�KRXVHKROGV� WKDW�KDYH�D�
SRVLWLYH�YDOXH�IRU�RZQHG�GZHOOLQJ�LQ�RXU�GDWD�VHW��7KH�RIILFLDO�ILJXUHV�RQ�WKH�RWKHU�KDQG�UHO\�RQ�FRPELQHG�
�DQG�FOHDQHG��PLFURGDWD�IURP�D�QXPEHU�RI�VRXUFHV�DQG�RQ�GLIIHUHQW�UXOHV�IRU�LGHQWLI\LQJ�RZQHU�RFFXSLHU�
KRXVHKROGV��

���7KH�/7,�UDWLR�LV�DQRWKHU�IDPRXV�LQGLFDWRU�RI�ILQDQFLDO�ULVN�LQ�WKH�FRQWH[W�RI�RZQHU�RFFXSLHG�KRXVLQJ��
$JDLQ��ZH�FRXOG�DOWHUQDWLYHO\�UHVWULFW�WKH�SRSXODWLRQ�WR�RZQHU�RFFXSLHU�KRXVHKROGV�ZLWK�D�PRUWJDJH�ORDQ��
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)LJXUHV��D���E�DQG��F�GHSLFW�WKH��VPRRWKHG��UHODWLYH�IUHTXHQF\�GLVWULEXWLRQ�RI�WKH�

LQGLYLGXDO�/79�UDWLRV�LQ������������DQG�������7KHVH�JUDSKV�LOOXVWUDWH�WKH�DGYDQWDJH�RI�

ZRUNLQJ�ZLWK�LQWHJUDO�PLFURGDWD��ZKHQ�ZH�GR�QRW�KDYH�WR�ZRUU\�DERXW�VDPSOLQJ�LVVXHV��

�

)LJXUH��D��)UHTXHQF\�GLVWULEXWLRQ�RI�/79�UDWLRV�������
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$�FRXSOH�RI�SRLQWV�DUH�ZRUWK�QRWLQJ��$SSUR[LPDWHO\�����RI�WKH�RZQHU�RFFXSLHU�

KRXVHKROGV�GR�QRW�KDYH�D�PRUWJDJH�RQ�WKHLU�KRXVH��0RVW�OLNHO\��PDQ\�RI�WKHP�EHORQJ�WR�

WKH�HOGHUO\��ZKR�KDYH�SDLG�RII�WKHLU�GHEW����6RPH�����KDYH�DQ�/79�UDWLR�RI�JUHDWHU�WKDQ�

���3DUW�RI�WKLV�JURXS�SUREDEO\�FRQVLVWV�RI�ILUVW�WLPH�EX\HUV��PRVW�RI�ZKRP�DUH�UHODWLYHO\�

\RXQJ��ZKR�GLG�QRW�PDNH�D�GRZQ�SD\PHQW��$QRWKHU�SDUW�RI� WKLV�JURXS�PD\�FRQVLVW�RI�

KRXVHKROGV�ZLWK�WKH�W\SH�RI�PRUWJDJH�GHVFULEHG�DERYH��ZKHUH�WKH\�DFFXPXODWH�FDSLWDO�

LQ�DQ�LQVXUDQFH�SROLF\�DQG�SD\�RII�WKH�GHEW�ZKHQ�WKH�PRUWJDJH�WHUP�H[SLUHV��7KH�ODWWHU�

KRXVHKROGV�� DV�ZHOO� DV� ILUVW�WLPH�EX\HUV�ZKR�GLG�PDNH�D�GRZQ�SD\PHQW�RU�SDLG�RII� D�

VPDOO�SDUW�RI�WKHLU�GHEW��PLJKW�DOVR�H[SODLQ�WKH�UHPDUNDEOH�ELPRGDOLW\�RI�WKH�IUHTXHQF\�

GLVWULEXWLRQV��L�H���WKH\�FRXOG�EH�WKH�FDXVH�RI�WKH�VHFRQG�PRGH��SHDN��DW�DQ�/79�UDWLR�RI�

�������� �LQFOXGLQJ�����7KH� ILUVW�PRGH� LV� DW� DQ�/79� UDWLR�RI���������� DQG�EHFRPHV� OHVV�

LPSRUWDQW�LQ�WKH�FRXUVH�RI�WLPH����
������������������������������������������������������
���$�QHJOLJLEOH�IUDFWLRQ�RI�WKHVH�KRXVHKROGV�KDV�D�QHJDWLYH�ORDQ��ZKLFK�LV�GLIILFXOW�WR�XQGHUVWDQG��,W�GRHV�
UHPLQG�XV�RI�WKH�IDFW�WKDW��ZKLOH�VDPSOLQJ�HUURUU�LV�DEVHQW��QRQ�VDPSOLQJ�HUURU�FDQ�EH�LPSRUWDQW��)RU�WKH�
FRPSLODWLRQ�RI� RIILFLDO� VWDWLVWLFV�� VRPH� FOHDQLQJ�RI� WKH�PLFURGDWD�ZLOO� FOHDUO\�EH�QHHGHG��$V�PHQWLRQHG�
SUHYLRXVO\��ZH�KDYH�QRW�WKRURXJKO\�FKHFNHG�DQG�FOHDQHG�WKH�GDWD��

���7KH�IUHTXHQF\�GLVWULEXWLRQV�RI�PRUWJDJH�ORDQ�DQG�KRXVH�YDOXH�DUH�VKRZQ�LQ�$SSHQGL[����7KH�VKDSH�RI�
WKH�GLVWULEXWLRQ�RI�KRXVH�YDOXH�LV�PXFK�PRUH�VWDEOH�RYHU�WLPH�WKDQ�WKDW�RI�RXWVWDQGLQJ�PRUWJDJH�ORDQ��
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7DEOH���GLVSOD\V� WKH�DJJUHJDWH�GDWD� WR�EH�XVHG�DV� LQSXW� WR�GHFRPSRVLWLRQV� �����

DQG�������1RWH�WKDW�ZH�GR�QRW�SUHVHQW�DQ\�UHVXOWV�IRU�VHFRQG�VWDJH�GHFRPSRVLWLRQV�LQWR�

WKH�FRQWULEXWLRQV�RI�LQGLYLGXDO�KRXVHKROGV�VLQFH�WKLV�GRHV�QRW�VHHP�SDUWLFXODUO\�UHOHYDQW�

LQ� WKH� FRQWH[W�RI�/79V�� LQ� FRQWUDVW� WR�� IRU� H[DPSOH�� SURGXFWLYLW\�PHDVXUHPHQW��7KUHH�

SDLUV�RI� \HDUV� �RU� UDWKHU��'HFHPEHU�PRQWKV��ZLOO�EH�FRPSDUHG�������ZLWK������������

ZLWK�������DQG������ZLWK�������7KH�QRWDWLRQ�LQ�7DEOH���FRUUHVSRQGV�WR�WKH�QRWDWLRQ�LQ�

VHFWLRQV���DQG����)RU�H[DPSOH�� �5 �DQG� �5 �GHQRWH�WKH�RYHUDOO�/79�UDWLR�LQ�WKH�ILUVW�DQG�

VHFRQG�\HDU�RI�HDFK�ELODWHUDO�FRPSDULVRQ��7KH�YDOXHV�DUH�RI�FRXUVH�LGHQWLFDO�WR�WKRVH�LQ�

WKH�ODVW�URZ�RI�7DEOH����

�

7DEOH����$JJUHJDWH�GDWD�IRU�GHFRPSRVLWLRQV������DQG������
� ���������� ���������� ����������

�5 � �������� �������� ��������
�

&5 � �������� �������� ��������
�

;5 � �������� �������� ��������
�5 � �������� �������� ��������
�

&5 � �������� �������� ��������
�

15 � �������� �������� ��������
��

&5 � �������� �������� ��������
�

;V � �������� �������� ��������
�

1V � �������� �������� ��������
��

&V � �������� �������� ��������

�

/RRNLQJ� DW�7DEOH� ��� WZR� LQWHUHVWLQJ� REVHUYDWLRQV� FDQ� EH�PDGH�� )LUVW�� WKH� /79�

UDWLR�RI�WKH�HQWHULQJ�KRXVHKROGV�� �
15 ��LV�KLJKHU�WKDQ�WKDW�RI�WKH�FRQWLQXLQJ�KRXVHKROGV�LQ�

SHULRG���� �
&5 ��7KLV�LV�LQ�DFFRUGDQFH�ZLWK�D�SULRUL�H[SHFWDWLRQV��+RZHYHU��WKH�YDOXHV�RI�

�����������DQG������DUH�PXFK�ORZHU�WKDQ�ZH�ZRXOG�KDYH�H[SHFWHG��$V�PHQWLRQHG�HDUOLHU��

LW� LV� FRPPRQO\� NQRZQ� WKDW�PDQ\� ILUVW�WLPH�EX\HUV� LQ� WKH�1HWKHUODQGV� GR� QRW�PDNH� D�

GRZQ�SD\PHQW�DQG�KDYH�DQ�/79�UDWLR�RI�URXJKO\����7KXV��RXU�ILQGLQJ�VXJJHVWV�WKDW�WKH�

VHWV�RI�HQWHULQJ�KRXVHKROGV�DOVR�LQFOXGH�KRXVHKROGV�WKDW�DUH�QRW�ILUVW�WLPH�EX\HUV����7KLV�

KDV�WR�GR�ZLWK�KRZ�ZH�LGHQWLILHG�FRQWLQXLQJ��KHQFH�HQWHULQJ��DQG�H[LWLQJ��KRXVHKROGV��

������������������������������������������������������
��� ,Q������DQG�������ZH� UHFRUG����DQG����HQWHULQJ�KRXVHKROGV�ZLWK� UHVSHFW� WR� WKH�SUHFHGLQJ� \HDU�� ,Q�
������ZH�UHFRUG�����HQWHULQJ�KRXVHKROGV�ZLWK�UHVSHFW�WR�������,QGHHG��WKHUH�FDQQRW�EH�WKDW�PDQ\�ILUVW�
WLPH�EX\HUV��$�SX]]OLQJ�ILQGLQJ�LV�WKDW�WKH�QXPEHU�RI�HQWHULQJ�KRXVHKROGV�EHWZHHQ������DQG�����������
WKRXVDQG��LV�D�ORW�VPDOOHU�WKDQ�WKH�VXP�RI�WKH�HQWHULQJ�KRXVHKROGV�EHWZHHQ������DQG�����������WKRXVDQG��
DQG�EHWZHHQ������DQG�����������WKRXVDQG���
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6HFRQG��IRU�HDFK�RI�WKH�WKUHH�FRPSDULVRQV��WKH��SHULRG����VKDUH�RI�HQWHULQJ�KRXVHKROGV�

LQ�WKH�YDOXH�RI� WKH�KRXVLQJ�VWRFN�H[FHHGV�WKH��SHULRG����VKDUH�RI�H[LWLQJ�KRXVHKROGV����

:H�WKHUHIRUH�FDQQRW�DVVXPH�FRQVWDQF\�RYHU�WLPH�RI�WKH�YDOXH�VKDUHV�IRU�WKH�FRQWLQXLQJ�

KRXVHKROGV��DV�LV�GRQH�LQ�WKH�$SSHQGL[��

7DEOH���FRQWDLQV�WKH�UHVXOWV�IRU�RXU�SUHIHUUHG�GHFRPSRVLWLRQ������RI�WKH�FKDQJH�

��∆ �LQ�WKH�DJJUHJDWH�/79�UDWLR�SHUWDLQLQJ�WR�WKH�WKUHH�ELODWHUDO�FRPSDULVRQV��*LYHQ�WKH�

H[WUHPHO\�VPDOO�FKDQJHV��WKH�UHVXOWV�DV�VXFK�DUH�QRW�RYHUO\�H[FLWLQJ��+RZHYHU��WKH\�GR�

LOOXVWUDWH�WKH�LPSRUWDQFH�RI�GLVWLQJXLVKLQJ�EHWZHHQ�WKH�VXE�JURXSV��LQ�SDUWLFXODU�EHWZHHQ�

FRQWLQXLQJ�DQG�HQWHULQJ�KRXVHKROGV��)RU�H[DPSOH��WKH�FKDQJH�LQ�WKH�/79�UDWLR�IRU������

����������������LV�WKH�QHW�UHVXOW�RI�D�QHJDWLYH�FRQWULEXWLRQ�RI�WKH�FRQWLQXLQJ�KRXVHKROGV�

������������DQ�DOPRVW�RIIVHWWLQJ�SRVLWLYH�HIIHFW�RI� WKH�HQWHULQJ�KRXVHKROGV� ������������

DQG�D�YHU\�VPDOO�QHJDWLYH�FRQWULEXWLRQ�RI�WKH�H[LWLQJ�KRXVHKROGV�������������1RWLFH�WKDW�

WKH�FRQWULEXWLRQV�RI�HDFK�VXE�JURXS�IRU�WKH�FRPSDULVRQV�����������DQG�����������GR�

QRW�DGG�XS�WR�WKH�FRUUHVSRQGLQJ�FRQWULEXWLRQV�IRU�WKH�FRPSDULVRQ������������7KLV�LV�D�

IHDWXUH�RI�WKH�PHWKRG�XVHG��

�

7DEOH����'HFRPSRVLWLRQ������
� ∆ /79�UDWLR� &RQWLQXLQJ� (QWHULQJ� ([LWLQJ�
���������� ��������� ��������� ��������� ���������
���������� ��������� ��������� ��������� ���������
� � � � �
���������� ��������� ��������� ��������� ���������

�

)LQDOO\��7DEOH���SUHVHQWV�WKH�UHVXOWV�IRU�WKH�GHFRPSRVLWLRQ�SURSRVHG�E\�'LHZHUW�

DQG�)R[���������JLYHQ�E\�HTXDWLRQ�������:H�ZHUH�D�ELW�FULWLFDO�RI�WKHLU�DSSURDFK��DPRQJ�

RWKHU�WKLQJV�EHFDXVH�ZH�IHHO�LW�RYHUVWDWHV�WKH�FRQWULEXWLRQ�RI�WKH�FRQWLQXLQJ�KRXVHKROGV��

7KH\�PHDVXUHG�WKLV�FRQWULEXWLRQ�VLPSO\�E\�WKH�FKDQJH�LQ�WKH�\�WR�[�UDWLR��LQ�WKLV�FDVH�WKH�

/79�UDWLR���ZKHUHDV�LQ�RXU�GHFRPSRVLWLRQ������WKH�FKDQJH�LV�PXOWLSOLHG�E\�WKH�DYHUDJH�[�

VKDUH��DSSUDLVHG�YDOXH�VKDUH��RI�WKH�FRQWLQXLQJ�KRXVHKROGV��)RU�H[DPSOH��IRU�WKH������

�����FRPSDULVRQ�ZH�PXOWLSOLHG�WKH�YDOXH�RI����������LQ�7DEOH���E\�WKH�YDOXH�IRU� ��
&V �LQ�

7DEOH�������������WR�REWDLQ�RXU�HVWLPDWH�RI����������LQ�7DEOH����

������������������������������������������������������
���7KH�YDOXH�VKDUHV�IRU�WKH�HQWHULQJ�KRXVHKROGV�DUH�URXJKO\�WKH�VDPH�DV�WKH�SRSXODWLRQ�VKDUHV�PHQWLRQHG�
LQ�IRRWQRWH�����7KH�HVWLPDWHG�YDOXH�RI�WKH�'XWFK�RZQHU�RFFXSLHG�KRXVLQJ�VWRFN�DPRXQWV�WR�����ELOOLRQ�
HXURV������ELOOLRQ�HXURV��DQG�����ELOOLRQ�HXURV�LQ�������������DQG�������
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7DEOH����'HFRPSRVLWLRQ������
� ∆ /79�UDWLR� &RQWLQXLQJ� (QWHULQJ� ([LWLQJ�
���������� ��������� ��������� ��������� ���������
���������� ��������� ��������� ��������� ���������
� � � � �
���������� ��������� ��������� ��������� ���������

�

��� &RQFOXVLRQV�

6WDWLVWLFV�1HWKHUODQGV�GHFLGHG�WR�SXEOLVK�/79�UDWLRV�IRU�DOO�RZQHU�RFFXSLHU�KRXVHKROGV��

DQG�IRU�D�QXPEHU�RI�VXE�SRSXODWLRQV��7KH�GDWD�VRXUFH�ZLOO�EH�WKH�,QFRPH�3DQHO�6XUYH\��

ZKLFK�LV�D�VDPSOH�RI�DSSUR[LPDWHO\��������KRXVHKROGV�GUDZQ�IURP�WKH�LQWHJUDO�WD[�GDWD��

7KH�VXUYH\�GDWD�DUH�FOHDQHG�DQG�DXJPHQWHG�WR�PHHW�6WDWLVWLFV�1HWKHUODQGV¶�FRQFHSWV�DQG�

GHILQLWLRQV��VXFK�DV�WKH�GHILQLWLRQ�RI�GLVSRVDEOH�LQFRPH��7KHUH�DUH�SODQV�WR�FKDQJH�RYHU�

WR�WKH�IXOO�GDWD�VHW�WR�FRPSLOH�LQFRPH�DQG�ZHDOWK�VWDWLVWLFV�DQG�KHQFH�WR�FRPSXWH�/79�

UDWLRV��

,Q� WKLV�SDSHU�ZH�DQWLFLSDWHG� WKHVH�GHYHORSPHQWV� DQG�DOUHDG\� H[SORLWHG� WKH� IXOO�

WD[�GDWD�VHW��EXW�ZH�GLG�QRW�GR�PXFK�GDWD�FOHDQLQJ���7KLV�ZDV�QHFHVVDU\�WR�LGHQWLI\�WKH�

FRQWLQXLQJ��HQWHULQJ�DQG�H[LWLQJ�KRXVHKROGV�DQG�FRPSXWH�WKHLU�HIIHFWV�RQ�WKH�FKDQJH�LQ�

WKH�RYHUDOO�/79�UDWLR��6LQFH�WKH�/79�UDWLR�KDUGO\�FKDQJHG�GXULQJ������������WKH�UHVXOWV�

PD\�VHHP�VRPHZKDW�GLVDSSRLQWLQJ��<HW� WKH\�GR�VKRZ�WKH�XVHIXOQHVV�RI�GLVWLQJXLVKLQJ�

EHWZHHQ�FRQWLQXLQJ�DQG�³XQPDWFKHG´� �HQWHULQJ�DQG�H[LWLQJ��KRXVHKROGV��0RUHRYHU�� LQ�

WKH�ORQJ�UXQ��DQG�SDUWLFXODUO\�IRU�VPDOO�JURXSV�RI�KRXVHKROGV��FKDQJHV�LQ�WKH�/79�UDWLRV�

FRXOG�EH�PXFK�ELJJHU��ZKLFK�ZRXOG�VWUHQJWKHQ�WKH�FDVH�IRU�D�GHFRPSRVLWLRQ�DQDO\VLV�LQ�

RUGHU�WR�EHWWHU�XQGHUVWDQG�WKH�VRXUFHV�RI�WKHVH�FKDQJHV��

:H� SURSRVHG� D� WZR�VWDJH� DSSURDFK�� ,Q� WKH� ILUVW� VWDJH� WKH� FKDQJH� LQ� WKH� \�WR�[�

UDWLR� LV�GHFRPSRVHG� LQWR� WKH�FRQWULEXWLRQV�RI� WKH� VXE�VHWV�RI�FRQWLQXLQJ��HQWHULQJ��DQG�

H[LWLQJ�KRXVHKROGV��DQG�LQ�WKH�VHFRQG�VWDJH�WKH�FRQWULEXWLRQ�RI�WKH�VXE�VHW�RI�FRQWLQXLQJ�

KRXVHKROGV�FDQ�EH�IXUWKHU�GHFRPSRVHG�LQWR�WKH�FRQWULEXWLRQV�RI��FKDQJHV�LQ�WKH�\�WR�[�

UDWLRV�RI��WKH�LQGLYLGXDO�KRXVHKROGV��,Q�WKLV�SDSHU�ZH�GLG�QRW�DSSO\�WKH�VHFRQG�VWDJH�DV�

WKLV�LV�QRW�YHU\�XVHIXO�IRU�/79�UDWLRV��JLYHQ�WKH�KXJH�QXPEHU�RI�KRXVHKROGV�LQYROYHG��,W�

LV�UHOHYDQW�IRU�SURGXFWLYLW\�JURZWK�WKRXJK��DQG�LW�FRXOG�EH�ZRUWKZKLOH�WR�WU\�DQG�DSSO\�

RXU�ILUVW�DQG�VHFRQG�VWDJH�GHFRPSRVLWLRQV�WR�SURGXFWLYLW\�PLFURGDWD��
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/LNH�LQ�RWKHU�FRXQWULHV��KRXVH�SULFHV�LQ�WKH�1HWKHUODQGV�ZHQW�GRZQ�DIWHU�������

)RU�FRQWLQXLQJ�KRXVHKROGV�LQ�SDUWLFXODU��WKLV�LPSOLHG�DQ�LQFUHDVH�LQ�ULVN��DQG�H[WHQGLQJ�

RXU�GHFRPSRVLWLRQ�DQDO\VLV�WR�PRUH�UHFHQW�\HDUV�PLJKW�JLYH�DGGLWLRQDO�LQVLJKW��)ROORZ�

XS�UHVHDUFK�VKRXOG�LQFOXGH�WDNLQJ�D�FORVHU�ORRN�DW�KRZ�WKH�FRQWLQXLQJ�KRXVHKROGV�KDYH�

EHHQ�LGHQWLILHG��,I�WKH�LGHQWLILFDWLRQ�SURFHGXUH�FDQ�EH�LPSURYHG��WKHQ�ZH�PD\�EH�DEOH�WR�

GLVWLQJXLVK�ILUVW�WLPH�EX\HUV�DV�D�VHSDUDWH�JURXS��ZKLFK�FRXOG�EH�RI�LPSRUWDQFH�WR�EDQNV�

DQG�RWKHU�PRUWJDJH�OHQGHUV�DQG�PD\�DOVR�KDYH�SROLF\�LPSOLFDWLRQV��

,W�ZRXOG�EH�KHOSIXO�LI�ZH�NQHZ�PRUH�DERXW�WKH�FKDUDFWHULVWLFV�RI�WKH�KRXVHKROGV�

DQG�WKH�RZQHG�SURSHUWLHV��7KLV�LV�LQGHHG�ZKDW�6WDWLVWLFV�1HWKHUODQGV�LV�FXUUHQWO\�DLPLQJ�

DW��9DULRXV�DGPLQLVWUDWLYH�GDWD�VHWV��FRQWDLQLQJ�GDWD�WKDW�DUH�UHOHYDQW�IRU�KRXVLQJ�PDUNHW�

DQDO\VHV��DUH�OLQNHG�DW�WKH�KRXVHKROG�OHYHO����8QIRUWXQDWHO\��LQIRUPDWLRQ�RQ�WKH�W\SH�RI�

PRUWJDJH�LV�XQDYDLODEOH��VR�ZH�FDQQRW�TXDQWLI\�WKH�LPSDFW�RI�PRUWJDJHV�ZKHUH�SULQFLSDO�

UHSD\PHQWV�DUH�SDLG�LQWR�DQ�LQVXUDQFH�SROLF\�UDWKHU�WKDQ�GHGXFWHG�IURP�WKH�RXWVWDQGLQJ�

PRUWJDJH��

$SSHQGL[����'HFRPSRVLWLRQ������XQGHU�&RQVWDQW�[�6KDUHV�

,Q�WKLV�$SSHQGL[�ZH�GZHOO�D�OLWWOH�ELW�XSRQ�RXU�ILUVW�VWDJH�GHFRPSRVLWLRQ������LQ�FDVH�WKH�

[�VKDUH�RI�WKH�VHW�&�RI�FRQWLQXLQJ�HOHPHQWV�LV�FRQVWDQW��:LWK� ��
&& VV = ��WKH�[�VKDUHV�RI�WKH�

VHWV�1�DQG�;�RI�HQWHULQJ�DQG�H[LWLQJ�HOHPHQWV�DUH� ��� � &;1 VVV −== ��'HFRPSRVLWLRQ������

WKHQ�UHGXFHV�WR�

������������ �������������
&;&&1&&&& 55V55V55V55 −−−−−+−=− �� � ����$����

,I�ZH�³FRQVROLGDWH´�WKH�FRQWULEXWLRQV�RI�1�DQG�;��JLYHQ�E\�WKH�VHFRQG�DQG�WKLUG�WHUP�LQ�

�$�����ZH�KDYH�

������� ��������
;1&&&& 55V55V55 −−+−=− �� � ����$����

$OWKRXJK�XQQHFHVVDU\�IRU�DSSOLFDWLRQV�VXFK�DV�/RDQ�WR�9DOXH�UDWLRV��LQ�JHQHUDO�LW�

LV�UHFRPPHQGDEOH�WR�PDNH��$����LQYDULDQW�WR�FKDQJHV�LQ�WKH�XQLWV�RI�PHDVXUHPHQW��)RU�

LQVWDQFH��ZH�FRXOG�GLYLGH�ERWK�VLGHV�RI��$����E\� ���� ≠5 ��DV�VXJJHVWHG�E\�'LHZHUW�DQG�

)R[���������7KLV�\LHOGV�

������������������������������������������������������
���7KH�OLQNHG�PLFURGDWD�VHWV�ZLOO�EH�XVHG�E\�6WDWLVWLFV�1HWKHUODQGV�WR�FRPSLOH�RIILFLDO�VWDWLVWLFV�DQG�ZLOO�
DOVR�EH�DYDLODEOH�WR�UHVHDUFKHUV�DW�XQLYHUVLWLHV�DQG�RWKHU�LQVWLWXWLRQV��
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(TXDWLRQ��$����LV�WKH�³UDWLR�FRXQWHUSDUW´�RI��$�����7KH�RYHUDOO�5��\�WR�[��LQGH[�XVHV�WKH�

EDVH�SHULRG�\�VKDUHV�� �a
&V �DQG� �a� &V− ��WR�DJJUHJDWH�WKH�5�LQGH[�RI�WKH�FRQWLQXLQJ�HOHPHQWV�

DQG�WKH�³5�LQGH[´�RI�WKH�HQWHULQJ�DQG�H[LWLQJ�HOHPHQWV��

(TXDWLRQ��$����KROGV�IRU� ��
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5HIHUHQFHV�

%DON��%�0����������³7KH�5HVLGXDO��2Q�0RQLWRULQJ�DQG�%HQFKPDUNLQJ�)LUPV��,QGXVWULHV�
DQG� (FRQRPLHV� ZLWK�5HVSHFW� WR� 3URGXFWLYLW\´�� -RXUQDO� RI� 3URGXFWLYLW\� $QDO\VLV�
����������

%DON��%�0��DQG�(��+RRJHQERRP�6SLMNHU���������³7KH�0HDVXUHPHQW�DQG�'HFRPSRVLWLRQ�
RI�3URGXFWLYLW\�&KDQJH��([HUFLVHV�RQ� WKH�1HWKHUODQGV¶�0DQXIDFWXULQJ� ,QGXVWU\´��
'LVFXVVLRQ�3DSHU�1R���������6WDWLVWLFV�1HWKHUODQGV��

%HQQHW�� 7�/�� �������� ³7KH� 7KHRU\� RI� 0HDVXUHPHQW� RI� &KDQJHV� LQ� &RVW� RI� /LYLQJ´��
-RXUQDO�RI�WKH�5R\DO�6WDWLVWLFDO�6RFLHW\��������������

'LHZHUW��:�(����������³,QGH[�1XPEHU�7KHRU\�8VLQJ�'LIIHUHQFHV�5DWKHU�7KDQ�5DWLRV´��
'LVFXVVLRQ� 3DSHU� 1R�� ������� 'HSDUWPHQW� RI� (FRQRPLFV�� 8QLYHUVLW\� RI� %ULWLVK�
&ROXPELD��

'LHZHUW��:�(�� DQG�.�-��)R[� �������� ³2Q�0HDVXULQJ� WKH�&RQWULEXWLRQ�RI�(QWHULQJ� DQG�
([LWLQJ� )LUPV� WR� $JJUHJDWH� 3URGXFWLYLW\� *URZWK´�� SS�� ������ LQ�:�(�� 'LHZHUW��
%�0��%DON��'��)L[OHU��.�-��)R[�DQG�$�2��1DNDPXUD��HGV����3ULFH�DQG�3URGXFWLYLW\�
0HDVXUHPHQW�±�9ROXPH����,QGH[�1XPEHU�7KHRU\��7UDIIRUG�3UHVV��$OVR�DYDLODEOH�DW�
ZZZ�LQGH[PHDVXUHV�FRP��

(XURVWDW��,QWHUQDWLRQDO�0RQHWDU\�)XQG��2(&'��8QLWHG�1DWLRQV�DQG�:RUOG�%DQN���������
6\VWHP�RI�1DWLRQDO�$FFRXQWV�������/X[HPERXUJ��(XURVWDW��

)R[�� .�-�� �������� ³3UREOHPV� ZLWK� �'LV�$JJUHJDWLQJ� 3URGXFWLYLW\� DQG� $QRWKHU�
3URGXFWLYLW\� 3DUDGR[´�� 'LVFXVVLRQ� 3DSHU�� 6FKRRO� RI� (FRQRPLFV�� 8QLYHUVLW\� RI�
1HZ�6RXWK�:DOHV��6\GQH\��

)R[�� .�-�� �������� ³(IILFLHQF\� DW� 'LIIHUHQW� /HYHOV� RI� $JJUHJDWLRQ�� 3XEOLF� YV�� 3ULYDWH�
6HFWRU�)LUPV´��(FRQRPLFV�/HWWHUV�����������������

*ULOLFKHV��=��DQG�+��5HJHY���������³)LUP�3URGXFWLYLW\�LQ�,VUDHOL�,QGXVWU\�����������´��
-RXUQDO�RI�(FRQRPHWULFV��������������

+DOWLZDQJHU�� -�� �������� ³0HDVXULQJ� DQG� $QDO\]LQJ� $JJUHJDWH� )OXFWXDWLRQV�� 7KH�
,PSRUWDQFH�RI�%XLOGLQJ�IURP�0LFURHFRQRPLF�(YLGHQFH´��)HGHUDO�5HVHUYH�%DQN�RI�
6W��/RXLV�(FRQRPLF�5HYLHZ���������������

+DOWLZDQJHU�� -�� �������� ³$JJUHJDWH� *URZWK�� :KDW� KDYH� ZH� /HDUQHG� IURP�
0LFURHFRQRPLF�(YLGHQFH"´��2(&'�(FRQRPLFV�'HSDUWPHQW�:RUNLQJ� 3DSHU�1R��
�����2(&'��3DULV��

9ULHV��3��GH��-��GH�+DDQ��(��YDQ�GHU�:DO�DQG�*��0DULsQ���������³$�+RXVH�3ULFH�,QGH[�
%DVHG�RQ�WKH�63$5�0HWKRG´��-RXUQDO�RI�+RXVLQJ�(FRQRPLFV�����������������
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