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���,QWURGXFWLRQ

:K\�GR�XQLRQV�KDYH�PHPEHUV�ZKHQ�LW�LV�QRW�FRPSXOVRU\�EXW�FRVWO\�WR�EH�RQH"�,Q�JHQHUDO��DOO

HPSOR\HHV�FRYHUHG�E\�D�FROOHFWLYH�EDUJDLQLQJ�DJUHHPHQW�REWDLQ�WKH�VDPH�ZDJH�DQG�IDFH�WKH

VDPH�ZRUNLQJ�FRQGLWLRQV��LUUHVSHFWLYH�RI�WKHLU�XQLRQ�VWDWXV��7KXV��IUHH�ULGLQJ�RQ�XQLRQ�DFWLYLW\

VHHPV�WR�EH�D�GRPLQDQW�VWUDWHJ\��1HYHUWKHOHVV��RSHQ�VKRS�WUDGH�XQLRQV�FKDUDFWHULVHG�E\�YDU\�

LQJ�GHJUHHV�RI�XQLRQ�GHQVLW\�DUH�D�SUHYDLOLQJ�IHDWXUH�LQ�D�QXPEHU�RI�(XURSHDQ�FRXQWULHV��,Q

RUGHU�WR�HVFDSH�WKH�IUHH�ULGHU�SDUDGR[��RQH�PLJKW�DUJXH�WKDW�XQLRQV�FDQ�EHVWRZ�EHQHILWV�H[FOX�

VLYHO\�RQ�WKHLU�PHPEHUV��,Q�WKLV�FDVH��WKH�QDWXUH�RI�WKHVH�EHQHILWV�KDV�WR�EH�FODULILHG��$Q

DSSURDFK�ZKLFK�KDV�JDLQHG�SURPLQHQFH�LQ�UHFHQW�\HDUV�LV�EDVHG�RQ�WKH�QRWLRQ�RI�UHSXWDWLRQ�RU

SUHVWLJH��ZKLFK�ZRUNHUV�JDLQ�E\�EHLQJ�XQLRQ�PHPEHUV��$FFRUGLQJ�WR�WKLV�LGHD��D�VRFLDO�FXVWRP

H[LVWV�ZKLFK�UHZDUGV�XQLRQ�PHPEHUVKLS�ZLWK�XWLOLW\�JDLQV��:KLOH�WKH�VWDQGDUG�DVVXPSWLRQ�LV

WKDW�UHSXWDWLRQ�RU�SUHVWLJH�LQFUHDVHV�ZLWK�XQLRQ�GHQVLW\��WKHRUHWLFDOO\��LQGHSHQGHQFH�RU�D

QHJDWLYH�UHODWLRQVKLS�FDQ�DOVR�EH�MXVWLILHG�

,Q�WKLV�SDSHU��ZH�ILUVW�GHYHORS�D�WKHRUHWLFDO�IUDPHZRUN�ZKLFK�QHVWV�WKH�GLIIHUHQW�DSSURDFKHV�RQ

WKH�UHODWLRQVKLS�EHWZHHQ�UHSXWDWLRQ�DQG�XQLRQ�GHQVLW\��2XU�VHFRQG�DQG�FHQWUDO�REMHFWLYH�LV�WR

HPSLULFDOO\�LQYHVWLJDWH�WKH�LPSRUWDQFH�RI�VRFLDO�FXVWRP�HIIHFWV�IRU�WKH�GHWHUPLQDWLRQ�RI�WUDGH

XQLRQ�PHPEHUVKLS��VLQFH��WKXV�IDU��WKHUH�LV�KDUGO\�DQ\�H[SOLFLW�WHVW�RI�VXFK�VRFLDO�FXVWRP

PRGHOV��:H�DUH�DZDUH�RI�RQH�VWXG\�RQ�LQGLYLGXDO�GDWD�IRU�*UHDW�%ULWDLQ��,QJKDP�������DQG�RI

RQH�RQ�DJJUHJDWH�GDWD�IRU�,WDO\��&KHFFKL�&RUQHR��������,QJKDP��������ILQGV�WKDW�WKH

SUREDELOLW\�RI�XQLRQ�PHPEHUVKLS�ZLOO�ULVH�LI�IDPLO\�PHPEHUV�EHORQJ�WR�D�XQLRQ�DQG�LI�WKH

LQGLYLGXDO
V�SHUFHSWLRQ�RI�WKH�ZRUNSODFH�GHQVLW\�LQFUHDVHV��+RZHYHU��KLV�ILQGLQJV�DUH�UHVWULFWHG

WR�D�VLQJOH�%ULWLVK�XQLYHUVLW\�DQG�LWV�SDUWLFXODU�VHW�RI�XQLRQV��&KHFFKL�&RUQHR��������XVH�WKH

SHUFHQWDJH�RI�OHIWLVW�YRWHV�RU�VWULNH�SDUWLFLSDWLRQ�DV�SUR[LHV�IRU�VRFLDO�FXVWRP�HIIHFWV�DQG�DOVR

REWDLQ�VXSSRUW�IRU�WKH�DSSURDFK��+RZHYHU��WKH�LQGLYLGXDOV
�VRFLDO�HQYLURQPHQW�GRHV�QRW�SOD\�D

UROH��,Q�RWKHU�VWXGLHV��LQ�ZKLFK�WKH�GHWHUPLQDQWV�RI�WKH�LQGLYLGXDO�SUREDELOLW\�RI�XQLRQ

PHPEHUVKLS�DUH�DQDO\VHG��VXFK�DV�%RRWK��������IRU�*UHDW�%ULWDLQ�RU�/RUHQ]�:DJQHU��������

DQG�(UQVW�HW�DO���������IRU�*HUPDQ\��VRFLDO�FXVWRP�HIIHFWV�KDYH�QRW�EHHQ�ORRNHG�DW�

8VLQJ�GDWD�IURP�WKH�*HUPDQ�6RFLR�(FRQRPLF�3DQHO��*62(3��DQG�WKH�%ULWLVK�+RXVHKROG

3DQHO�6XUYH\��%+36���ZH�LQYHVWLJDWH�ZKHWKHU�WKHUH�LV�HYLGHQFH�IRU�VRFLDO�FXVWRP�HIIHFWV�LQ

XQLRQ�PHPEHUVKLS�IRU�PDOH��IXOO�WLPH�HPSOR\HHV�LQ�WKH�SULYDWH�VHFWRU�RI�WKHVH�WZR�FRXQWULHV�

$V�D�FRUROODU\��ZH�HYDOXDWH�ZKLFK�RI�WKH�FRPSHWLQJ�K\SRWKHVHV�RQ�WKH�QDWXUH�RI�WKH�VRFLDO

FXVWRP�HIIHFW���GRHV�LW�LQFUHDVH�RU�IDOO�ZLWK�GHQVLW\�RU�GRHV�QR�UHODWLRQVKLS�H[LVWV���LV�VXSSRUWHG
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E\�WKH�GDWD��&RPSDULQJ�RXU�UHVXOWV�IRU�WZR�FRXQWULHV�ZLWK�GLIIHUHQW�LQGXVWULDO�UHODWLRQV�V\VWHPV

DOORZV�IRU�LQIHUHQFHV�DERXW�WKH�UREXVWQHVV�RI�WKH�ILQGLQJV�RQ�WKH�VRFLDO�FXVWRP�DSSURDFK�

,Q�6HFWLRQ����ZH�SUHVHQW�D�JHQHUDO�PRGHO�RI�XQLRQ�PHPEHUVKLS��ZKLFK�QHVWV�WKH�WKHRUHWLFDO

DSSURDFKHV�SXUVXHG�WKXV�IDU��6HFWLRQ���RXWOLQHV�RXU�HPSLULFDO�VSHFLILFDWLRQ��6XEVHTXHQW�WR�D

EULHI�GHVFULSWLRQ�RI�WKH�GDWD�DQG�WKH�YDULDEOHV�LQ�6HFWLRQ����ZH�SUHVHQW�WKH�HVWLPDWHV�RI�RXU

PLFURHFRQRPHWULF�VLPXOWDQHRXV�HTXDWLRQ�PRGHO�LQ�6HFWLRQ����6RFLDO�FXVWRP�HIIHFWV�UHVWULFW

IUHH�ULGLQJ�LQ�*HUPDQ\�DQG�*UHDW�%ULWDLQ��7KXV��RSHQ�VKRS�PRGHOV�RI�WUDGH�XQLRQLVP�EDVHG�RQ

QRUPV�RU�PRUHV�DUH�QRW�RQO\�D�WKHRUHWLFDOO\�IHUWLOH�DUHD�RI�UHVHDUFK��EXW�WKH\�DOVR�FRQIRUP�ZLWK

WKH�DFWXDO�EHKDYLRXU�RI�PDOH��SULYDWH�VHFWRU�HPSOR\HHV�LQ�ERWK�FRXQWULHV��&RQFOXVLRQV�DUH

IRXQG�LQ�6HFWLRQ���

���'HPDQG�IRU�8QLRQ�0HPEHUVKLS�DQG�%DUJDLQLQJ�RYHU�:DJHV

6XSSRVH�EHLQJ�D�XQLRQ�PHPEHU�\LHOGV�HPSOR\HH�VSHFLILF�UHSXWDWLRQDO�EHQHILWV�RU�SUHVWLJH��,Q

PRVW�RI�WKH�OLWHUDWXUH��LW�LV�DVVXPHG�WKDW�WKHVH�EHQHILWV�DUH�DQ�LQFUHDVLQJ�IXQFWLRQ�RI�XQLRQ

GHQVLW\��FI��%RRWK���������%RRWK��&KDWWHUML���������&RUQHR���������*RHUNH���������1D\ORU

��������1D\ORU�&ULSSV����������DQG�ZH�PLJKW�LQWHUSUHW�WKLV�DV�DQ�LQGLFDWLRQ�RI�FRQIRUPLVW

DWWLWXGHV�E\�HPSOR\HHV��0RUHRYHU��WKH�LGHD�KDV�EHHQ�SXW�IRUZDUG�WKDW�UHSXWDWLRQ�IURP

PHPEHUVKLS�LV�LQGHSHQGHQW�RI�WKH�VL]H�RI�WKH�XQLRQ��&RUQHR���������1D\ORU�5DDXP���������

7KLV�FDQ�EH�ODEHOOHG�XQLRQLVP�IRXQGHG�LQ�VRYHUHLJQW\��)LQDOO\��&RUQHR��������KDV�DUJXHG�WKDW

DGGLWLRQDO�UHSXWDWLRQ�PLJKW�EH�GHULYHG�IURP�EHLQJ�D�XQLRQ�PHPEHU�EHIRUH�RWKHUV�EHFRPH�RQH�

+HQFH��UHSXWDWLRQ�PLJKW�EH�GHFOLQLQJ�ZLWK�GHQVLW\�DQG�VXFK�XQLRQV�DUH�EDVHG�RQ�HOLWLVW

EHKDYLRXU��WR�HPSOR\�&RUQHR
V��������WHUPLQRORJ\��

7KH�DOWHUQDWLYH�DVVXPSWLRQV�RQ�WKH�EHKDYLRXU�XQGHUO\LQJ�XQLRQLVP�FDQ�IRUPDOO\�EH�FDSWXUHG

E\�D�JHQHUDO�UHSXWDWLRQ�IXQFWLRQ�UL��ZKLFK�UHODWHV�WKH�XWLOLW\�IURP�PHPEHUVKLS�WR�FKDUDFWHULVWLFV

RI�WKH�LQGLYLGXDO�L�DQG�WKH�VL]H�RI�WKH�XQLRQ��,Q�GHYHORSLQJ�WKLV�JHQHUDO�IXQFWLRQ��ZH�GUDZ�RQ

WKH�ZRUN�E\�%RRWK��&KDWWHUML��������������DQG�&RUQHR���������������/HW�UL�EH�JLYHQ�E\�

���� U 5 PL L= + -� �g b h ��ZKHUH�h�����

7KH�SDUDPHWHU�gL�LQGLFDWHV�WKH�LQGLYLGXDO�VSHFLILF�HOHPHQW�RI�WKH�YDOXDWLRQ�RI�XQLRQV��$VVXPH

WKDW�g�LV�GLVWULEXWHG�XQLIRUPO\�RQ�WKH�LQWHUYDO�>����@��ZKHUH�SHRSOH�ZLWK�D�KLJK�YDOXDWLRQ�RI

������������������������������������������������
�� 7KHUH�LV�D�VWUDQG�RI�OLWHUDWXUH��%RRWK�&KDWWHUML�������'HQQ\�������+ROPOXQG�/XQGERUJ�������0RUHWRQ������

ZKLFK�FRPELQHV�PRGHOV�ZKLFK�DUH�IRUPDOO\�VLPLODU�WR�WKH�DSSURDFKHV�GHOLQHDWHG�KHUH�ZLWK�WKH�K\SRWKHVLV�WKDW
XQLRQV�SURYLGH�SXUH�SULYDWH�JRRGV�WR�LWV�PHPEHUV�LQVWHDG�RI�UHSXWDWLRQ��7KH�VWDUWLQJ�SRLQW�RI�PRVW�WKHVH
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XQLRQV�DUH�FKDUDFWHULVHG�E\�D�KLJKHU�YDOXH�RI�g��7KH�SDUDPHWHU�h�LQGLFDWHV�ZKHWKHU�XQLRQ

GHQVLW\�P�KDV�DQ�LPSDFW�RQ�WKH�UHSXWDWLRQ�IURP�XQLRQ�PHPEHUVKLS��ZKHUH�GHQVLW\�LV�GHILQHG

RQ�WKH�XQLW�LQWHUYDO�DV�WKH�UDWLR�RI�XQLRQ�PHPEHUV�WR�WKH�IL[HG�ODERXU�VXSSO\��QRUPDOLVHG�WR

XQLW\��$�YDOXH�RI�h� ���LQGLFDWHV�VRYHUHLJQW\��VLQFH�WKH�UHSXWDWLRQ�GHULYHV�VROHO\�IURP�EHLQJ�D

PHPEHU��EXW�GRHV�QRW�GHSHQG�RQ�XQLRQ�GHQVLW\��,I�h�!����D�YDOXH�RI�b�����ZLOO�LPSO\�WKDW

UHSXWDWLRQ�LV�XQDPELJXRXVO\�LQFUHDVLQJ�ZLWK�XQLRQ�GHQVLW\��ZKHUH�WKH�VSHFLDO�FDVH�RI�OLQHDULW\

�h� ����KDV�XVXDOO\�EHHQ�LQYHVWLJDWHG��%RRWK�������%RRWK�&KDWWHUML�������&RUQHR������

1D\ORU�������1D\ORU�&ULSSV��������(PSLULFDO�HYLGHQFH�IRU�h�!���DQG�b�����FDQ�WKXV�EH

LQWHUSUHWHG�DV�DQ�LQGLFDWLRQ�RI�FRQIRUPLW\��,I�b� ���DQG�h�!���KROG��UHSXWDWLRQ�ZLOO�GHFOLQH�ZLWK

XQLRQ�GHQVLW\�IRU�DOO�EXW�WKH�LQLWLDO�XQLRQ�PHPEHU��(PSLULFDO�UHVXOWV�ZKLFK�OHQG�VXSSRUW�WR�b� 

��DQG�h�!���FDQ�EH�YLHZHG�DV�XQDPELJXRXV�HYLGHQFH�RI�HOLWLVP��,QWHUPHGLDWH�YDOXHV�RI�b��b�³

@����>��LPSO\�WKDW�UHSXWDWLRQ�ULVHV�ZLWK�GHQVLW\�IRU�SHRSOH�ZLWK�D�KLJK�YDOXDWLRQ�RI�XQLRQV�

ZKLOH�LW�GHFOLQHV�IRU�WKRVH�ZLWK�D�ORZ�YDOXDWLRQ��)RU�FRQYHQLHQFH��ZH�UHVWULFW�b�WR�WKH�LQWHUYDO�

b�³�>������@��$VVXPLQJ�5�!���WKHQ�HQVXUHV�WKDW�EHLQJ�D�XQLRQ�PHPEHU�ZRXOG�DOZD\V�\LHOG�D

UHSXWDWLRQ�JDLQ�LQ�WKH�DEVHQFH�RI�D�PHPEHUVKLS�IHH�

/HW�WKH�XWLOLW\�RI�D�ZRUNHU�EH�DGGLWLYHO\�VHSDUDEOH�LQ�WKH�XWLOLW\�X�IURP�LQFRPH�DQG�WKH�XWLOLW\

GHULYHG�IURP�XQLRQ�PHPEHUVKLS�UL��+RZHYHU��HPSOR\HHV�QRW�RQO\�JDLQ�IURP�PHPEHUVKLS�EXW

DOVR�KDYH�WR�SD\�D�ZDJH�GHSHQGHQW�PHPEHUVKLS�IHH�J��VXFK�WKDW�WKH�LQFRPH�RI�DQ�HPSOR\HG

XQLRQ�PHPEHU�REWDLQLQJ�WKH�ZDJH�Z�DPRXQWV�WR�Z�����J�����7KH�UHVXOWLQJ�XWLOLW\�LV�JLYHQ�E\

X�Z�����J�����UL��ZKHUH�X����LV�VWULFWO\�FRQFDYH��X
�!����X

������$Q�XQHPSOR\HG�XQLRQ�PHPEHU�LV

XVXDOO\�SD\LQJ�D�PLQLPDO�FRQVWDQW�IHH��ZKLFK�ZH�QRUPDOLVH�WR�]HUR��DQG�REWDLQV

XQHPSOR\PHQW�EHQHILWV�%������%���Z��6�KH�FDQ�UHPDLQ�LQ�WKH�XQLRQ�DQG�LI�VKH�GRHV��VKH�ZLOO

UHFHLYH�UHSXWDWLRQDO�XWLOLW\�aUL��ZKHUH�����a������)RU�D�ODERXU�IRUFH�RI�JLYHQ�VL]H��WKH

SUREDELOLW\�WKDW�D�ZRUNHU�LV�HPSOR\HG��XQHPSOR\HG���DVVXPLQJ�D�UDQGRP�GUDZ�IURP�WKH

SRSXODWLRQ��LV�JLYHQ�E\�1����������1���ZKHUH�1�GHVFULEHV�DJJUHJDWH�HPSOR\PHQW��6LQFH

HPSOR\PHQW�LV�D�IXQFWLRQ�RI�ZDJHV�Z��H[SHFWHG�XWLOLW\�RI�XQLRQ�PHPEHUVKLS�8X�IRU�DQ�LQGL�

YLGXDO�L�LV�JLYHQ�E\�

���� [ ] [ ]8 1 Z X Z J U 1 Z X % UXL L L= - + + - +� � � � �� � � �� � �� � a

��������������������������������������������������������������������������������������������������������������������������������������������������������
PRGHOV�LV�WKH�DVVXPSWLRQ�WKDW�WKH�XWLOLW\�GHULYHG�IURP�FRQVXPLQJ�WKH�SULYDWH�JRRG�LV�LQGHSHQGHQW�RI�WKH�OHYHO
RI�XQLRQ�GHQVLW\��DV�LW�LV�LQ�WKH�FDVH�RI�VRYHUHLJQW\�

�� :DJH�LQGHSHQGHQW�FRQWULEXWLRQV�\LHOG�WKH�VDPH�UHVXOW�DV�ZH�REWDLQ�EHORZ��VRPHWLPHV�XQGHU�ZHDNHU�FRQGL�
WLRQV��,Q�*HUPDQ\��XQLRQ�PHPEHUV�SD\�ZDJH�GHSHQGHQW�IHHV��,Q�*UHDW�%ULWDLQ��XQLRQ�IHHV�DUH�DOPRVW�D�SHU
FDSLWD�VXEVFULSWLRQ�FRVWV��%RRWK�&KDWWHUML�������
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$Q�HPSOR\HH�ZKR�LV�QR�XQLRQ�PHPEHU�GRHV�QRW�REWDLQ�XWLOLW\�UL��6�KH�GRHV�QRW�KDYH�WR�SD\�D

PHPEHUVKLS�IHH�HLWKHU��EXW�ZLOO�UHFHLYH�WKH�VDPH�ZDJH�DV�D�XQLRQ�PHPEHU��+HQFH��H[SHFWHG

XWLOLW\�RI�QRQ�PHPEHUVKLS�8Q�LV�WKH�VDPH�IRU�DOO�LQGLYLGXDOV�DQG�LV�JLYHQ�E\�

����8 1 Z X Z 1 Z X %Q = + -� � � � � � �� � ��

$Q�HPSOR\HH�ZLOO�MRLQ�WKH�XQLRQ�LI�WKH�H[SHFWHG�JDLQ�IURP�GRLQJ�VR�LV�SRVLWLYH��/HW�=�EH�WKH

GLIIHUHQFH�EHWZHHQ�8X�DQG�8Q��)RU�DQ�LQGLYLGXDO�L��=L�LV�KHQFH�GHILQHG�E\�

���� [ ] [ ]= 8 8 1 Z X Z J X Z U 1 ZL XL Q L= - = - - + - +� � � � �� � � � �� �� � a a

������ [ ] [ ] [ ]= - - + + - - +1 Z X Z J X Z 5 P 1 ZL� � � � �� � � � �� �� �g b a ah h�P �

$�JLYHQ�LQGLYLGXDO�L�ZLOO�EH�PRUH�OLNHO\�WR�EH�D�XQLRQ�PHPEHU��WKH�KLJKHU�WKH�UHSXWDWLRQ�HIIHFW�

gL�RU�WKH�JUHDWHU�WKHLU�SURGXFW�gL�Ph�LV��)RU�b������XQLRQ�PHPEHUVKLS�ZLOO�DOVR�EH�PRUH�OLNHO\

WKH�KLJKHU�WKH�XQLRQ�GHQVLW\�LV��LI�h�!���KROGV��$�ULVH�LQ�ZDJHV�KDV�DPELJXRXV�FRQVHTXHQFHV

RQ�WKH�OLNHOLKRRG�RI�PHPEHUVKLS�

:KLOH�WKH�DERYH�SUHGLFWLRQV�KROG�IRU�H[RJHQRXVO\�JLYHQ�ZDJHV�DQG�XQLRQ�GHQVLW\��LQ

HTXLOLEULXP�WKH�YDOXHV�RI�Z�DQG�P�DUH�RI�VXFK�D�PDJQLWXGH�WKDW��ILUVW��WKHUH�DUH�QR�LQFHQWLYHV

WR�MRLQ�RU�OHDYH�WKH�XQLRQ�DQG��VHFRQG��WKH\�DUH�FRPSDWLEOH�ZLWK�WKH�RXWFRPH�RI�D�XQLRQ�ILUP

EDUJDLQLQJ�SURFHVV��+HQFH��ZDJHV�DQG�PHPEHUVKLS�DUH�GHWHUPLQHG�MRLQWO\��7R�LOOXVWUDWH�WKLV

SURFHVV��DOVR�XQGHUO\LQJ�RXU�HVWLPDWHV��QRWH�WKDW�MRLQLQJ�WKH�XQLRQ�ZLOO�QR�ORQJHU�EH�DGYDQWD�

JHRXV�LI�=L� ����)RU�DQ\�JLYHQ�OHYHO�RI�WKH�GHQVLW\�P�LW�LV��WKHUHIRUH��SRVVLEOH�WR�GHWHUPLQH�WKDW

ZDJH�Z�ZKLFK�PDNHV�WKH�PDUJLQDO�PHPEHU��WKDW�LV��WKH�XQLRQLVW�ZLWK�WKH�ORZHVW�YDOXH�RI� g�

MXVW�LQGLIIHUHQW�EHWZHHQ�OHDYLQJ�WKH�XQLRQ�DQG�UHPDLQLQJ�LQ�LW��6LQFH�WKH�PDUJLQDO�PHPEHU�N�LV

GHILQHG�E\�gN� �����P��=�gN���� %=� ���GHVFULEHV�WKLV�VLWXDWLRQ�RI�LQGLIIHUHQFH���

���� ( )a
� � � � �� � � � � � �� � �� � �= 1 Z X Z J X Z 5 P P 1 Z� - - + - + + - - + =� � � � �h b h a a

3DUDPHWULFDOO\�YDU\LQJ�WKH�OHYHO�RI�GHQVLW\�P��D�FXUYH�0'�FDQ�EH�GHULYHG�IURP�%=�ZKLFK�ZH

ODEHO�PHPEHUVKLS�GHPDQG��IROORZLQJ�%RRWK�&KDWWHUML���������7KH�SURSHUWLHV�RI�WKH�0'�FXUYH

GHSHQG�RQ�WKH�DVVXPSWLRQV�DERXW�UL�DQG�X����DQG�DUH�DQDO\VHG�LQ�DSSHQGL[�,��$OWHUQDWLYH�0'V

DUH�GHSLFWHG�LQ�ILJXUHV���DQG���

������������������������������������������������
� 7KH�LGHQWLW\�RI�RXU�PDUJLQDO�PHPEHU�N�KLQJHV�RQ�WKH�GLVWULEXWLRQ�RI�gL��,Q�JHQHUDO��gN�LV�GHILQHG�E\���������������P
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× ��6LQFH�gL�LV�GLVWULEXWHG�XQLIRUPO\�RQ�>����@��WKLV�OHDGV�WR�WKH�IRUPXOD�JLYHQ�LQ�WKH�WH[W�
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ZLWK�V� ������b�h������h�

)RU�HOLWLVW��VRYHUHLJQ��HPSOR\HHV��b� ���DQG�h�!����h� ����KROG�DQG�WKH�0'�LV�XSZDUG�VORSLQJ

WKURXJKRXW�WKH�GRPDLQ�RI�P��FI��ILJXUH����ZKHUH�OLQHDULW\�KDV�EHHQ�DVVXPHG�IRU�VLPSOLFLW\��

)RU�FRQIRUPLVW�ZRUNHUV��b�����DQG�h�!���KROG�WUXH�DQG�WKH�0'�LV�JLYHQ�E\�D�FRQYH[�SDUDEROD�

)RU�D�JLYHQ�GHQVLW\�OHYHO��WKH�PDUJLQDO�PHPEHU�ZLOO�JDLQ�XWLOLW\�LI�WKH�ZDJH�ULVHV��3RLQWV�DERYH

�EHORZ��WKH�0'�LPSO\�WKDW�HPSOR\HHV�FDQ�JDLQ�XWLOLW\�E\�MRLQLQJ��OHDYLQJ��WKH�XQLRQ��VXFK�WKDW

GHQVLW\�ULVHV��IDOOV���+HQFH��RQO\�WKH�XSZDUG�VORSLQJ�ULJKW�DUP�RI�WKH�0'�FDQ�EH�DQ

HTXLOLEULXP��7KXV��LI�HPSOR\HHV�DUH�FRQIRUPLVW��WKHUH�ZLOO�EH�D�PLQLPXP�GHQVLW\�V� ������b�h��

h�������EHORZ�ZKLFK�WKH�XQLRQ�ZLOO�QRW�VXUYLYH��7KLV�LV�QRW�WKH�FDVH�IRU�HOLWLVW�RU�VRYHUHLJQ

ZRUNHUV��VHH�&RUQHR����������7KH�VWDEOH�SDUW�RI�WKH�0'�IRU�FRQIRUPLVW�HPSOR\HHV�KDV�D

SRVLWLYH�VORSH�VLQFH�D�KLJKHU�OHYHO�RI�PHPEHUVKLS�P�UHTXLUHV�ZRUNHUV�ZLWK�ORZHU�YDOXHV�RI�g

WR�MRLQ�WKH�XQLRQ��6LQFH�WKH�XWLOLW\�IXQFWLRQ�LV�FRQFDYH��WKHVH�ZRUNHUV�KDYH�WR�EH�FRPSHQVDWHG

IRU�WKH�ORVV�LQ�LQFRPH�RZLQJ�WR�WKH�PHPEHUVKLS�IHH�J�E\�D�KLJKHU�ZDJH�Z�WKDQ�WKRVH�ZRUNHUV

ZKR�DUH�FKDUDFWHULVHG�E\�D�JUHDWHU�LQGLYLGXDO�VSHFLILF�YDOXDWLRQ�HIIHFW�g�

7R�FORVH�WKH�PRGHO��D�ZDJH�GHWHUPLQDWLRQ�SURFHVV�ZLOO�EH�DGGHG�WR�WKH�PHPEHUVKLS�GHPDQG

PHFKDQLVP��6XSSRVH��WKH�XQLRQ�PD[LPLVHV�H[SHFWHG�XWLOLW\�RI�WKH�PHGLDQ�PHPEHU��,W�EDUJDLQV

ZLWK�D�SURILW�PD[LPLVLQJ�FRPSDQ\�RU�DQ�HPSOR\HUV¶�DVVRFLDWLRQ�RYHU�ZDJHV��*LYHQ�WKH�ZDJH�

WKH�FRPSDQ\�VHOHFWV�WKH�HPSOR\PHQW�OHYHO��$SSO\LQJ�WKH�JHQHUDOLVHG�1DVK�VROXWLRQ��ZKHUH�������

r������r��GHILQHV�WKH�XQLRQ
V��ILUP¶V��EDUJDLQLQJ�SRZHU��\LHOGV�D�ZDJH�EDUJDLQLQJ�FXUYH��:%�

LQ�WKH�ZDJH�GHQVLW\�VSDFH��ZKLFK�LV�GHILQHG�E\�9� ����VHH�DSSHQGL[�,,��
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7KH�LQWHUVHFWLRQ�RI�WKH�:%�DQG�WKH�0'�GHWHUPLQHV�WKH�HTXLOLEULXP�OHYHOV�RI�ZDJHV�DQG�GHQ�

VLW\��)RU�HOLWLVW�RU�VRYHUHLJQ�HPSOR\HHV�>b� ���DQG�h�!����RU�h� ��@��WKH�:%�LV�SRVLWLYHO\

VORSHG�LQ�WKH�ZDJH�GHQVLW\�VSDFH�VLQFH�D�ULVH�LQ�PHPEHUVKLS�GHFUHDVHV�WKH�PHGLDQ�PHPEHU
V

JDLQ�IURP�EDUJDLQLQJ���V�KH�LV�FKDUDFWHULVHG�E\�D�ORZHU�YDOXH�RI�g���VXFK�WKDW�WKH�QHJRWLDWHG

ZDJH�KDV�WR�ULVH��$VVXPLQJ�VWDELOLW\��WKH�0'�LQFUHDVHV�PRUH�VWURQJO\�WKDQ�WKH�:%��DV

GHSLFWHG�LQ�ILJXUH����VHH�DSSHQGL[�,,,���)RU�FRQIRUPLVW�ZRUNHUV��b������h�!�����WKH�:%�ZLOO�EH

GRZQZDUG�VORSLQJ�XQWLO�WKH�XQLRQ�GHQVLW\�P�UHDFKHV�D�PLQLPXP�OHYHO�JLYHQ�E\�P� ��V��8S�WR

WKLV�SRLQW��UHSXWDWLRQ�RI�WKH�PHGLDQ�PHPEHU�LQFUHDVHV�ZLWK�GHQVLW\�EHFDXVH�WKH�JDLQ�IURP

DGKHULQJ�WR�WKH�QRUP�RXWZHLJKV�WKH�GHFUHDVH�ZLWK�WKH�LQGLYLGXDO�UHSXWDWLRQ�HIIHFW�VXFK�WKDW�WKH

SURGXFW�RI�g�DQG�P�EHFRPHV�ODUJHU��6LQFH�D�ULVH�LQ�GHQVLW\�LQFUHDVHV�WKH�XQLRQ
V�JDLQ�IURP

EDUJDLQLQJ�IRU�P����V��WKH�1DVK�VROXWLRQ�UHTXLUHV�D�ORZHU�ZDJH��)RU�P�!��V�WKH�:%�LV

SRVLWLYHO\�VORSHG�VLQFH�WKH�LQGLYLGXDO�HIIHFW�QRZ�GRPLQDWHV�WKH�FRQIRUPLW\�HOHPHQW�RI

UHSXWDWLRQ�DQG�D�KLJKHU�GHQVLW\�UHGXFHV�WKH�PHGLDQ�PHPEHU
V�JDLQ�IURP�EDUJDLQLQJ��7KH�ZDJH

KDV�WR�ULVH��6WDELOLW\�DJDLQ�UHTXLUHV�WKDW�WKH�0'�KDV�D�JUHDWHU�SRVLWLYH�VORSH�WKDQ�WKH�:%�

$VVXPLQJ�WKHUH�DUH�QR�PXOWLSOH�HTXLOLEULD��ILJXUH���GHSLFWV�D�SRWHQWLDO�RXWFRPH�

���(PSLULFDO�6SHFLILFDWLRQ

,Q�RXU�WKHRUHWLFDO�IUDPHZRUN��WKH�0'�FXUYH�UHVXOWV�IURP�RSWLPLVLQJ�EHKDYLRXU�E\�LQGLYLGXDOV�

ZKLOH�WKH�:%�FXUYH�LV�EDVHG�RQ�D�XQLRQ�ILUP�LQWHUDFWLRQ��7R�DVVHVV�WKH�LPSDFW�RI�VRFLDO

FXVWRP�HIIHFWV�RQ�XQLRQ�PHPEHUVKLS�HPSLULFDOO\��ZH�KDYH�WR�HPSOR\�LQGLYLGXDO�GDWD��+HQFH�

HTXDWLRQ�����RI�WKH�WKHRUHWLFDO�PRGHO�LV�WKH�FRUH�RI�RXU�HPSLULFDO�VSHFLILFDWLRQ��6LQFH�XQLRQ

PHPEHUVKLS�DQG�ZDJHV�DUH�GHWHUPLQHG�MRLQWO\��ZH�KDYH�WR�FRPELQH�RXU�XQLRQ�PHPEHUVKLS

HTXDWLRQ�ZLWK�D�ZDJH�HTXDWLRQ��2XU�GDWD�VHWV�SURYLGH�LQIRUPDWLRQ�RQ�LQGLYLGXDO�ZDJH

IRUPDWLRQ��EXW�QR�UHOHYDQW�EDUJDLQLQJ�VSHFLILF�ILUP�LQIRUPDWLRQ��+RZHYHU��WKH�LQGLYLGXDO

GLIIHUHQFH�RI�H[SHFWHG�XWLOLW\�IURP�PHPEHUVKLS�DQG�QRQ�PHPEHUVKLS��HTXDWLRQ����DIIHFWV�WKH

XQLRQ¶V�EHKDYLRXU��7KHUHIRUH��ZH�DGG�ODWHQW�XQLRQ�PHPEHUVKLS�WR�D�VWDQGDUG�KXPDQ�FDSLWDO

IUDPHZRUN��&OHDUO\��FRPELQLQJ�HTXDWLRQ�����RI�RXU�WKHRUHWLFDO�PRGHO�ZLWK�DQ�LQGLYLGXDO�ZDJH

HTXDWLRQ�GRHV�QRW�DPRXQW�WR�D�IXOO�VWUXFWXUDO�WHVW��EXW�LW�DOORZV�XV�WR�DSSUR[LPDWH�WKH

SDUDPHWHUV�RI�HTXDWLRQ�����ZKLOH�FRQWUROOLQJ�IRU�WKH�VLPXOWDQHLW\�RI�XQLRQ�PHPEHUVKLS�DQG

ZDJHV��2XU�VLPXOWDQHRXV�HTXDWLRQ�PRGHO�LV�WKHQ�JLYHQ�E\�
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,W�LV�DVVXPHG�WKDW�WKH�ZDJH�\�L�LV�REVHUYHG�GLUHFWO\��EXW�RQO\�WKH�VLJQ�RI�RXU�ODWHQW�YDULDEOH�\ L�

 �

ZKLFK�LV�WKH�GLIIHUHQFH�RI�H[SHFWHG�XWLOLW\�IURP�PHPEHUVKLS�DQG�QRQ�PHPEHUVKLS��,Q�WHUPV�RI

RXU�WKHRUHWLFDO�PRGHO��=L�!���LPSOLHV�\�L� ����DQG�D�ORVV�RI�H[SHFWHG�XWLOLW\�GXH�WR�PHPEHUVKLS

HQWDLOV�\�L� ����(TXDWLRQ�����LV�DQ�H[WHQGHG�VWDQGDUG�KXPDQ�FDSLWDO�HDUQLQJV�HTXDWLRQ��7KH

XQLRQ�PHPEHUVKLS�HTXDWLRQ�����LV�D�OLQHDU�SURMHFWLRQ�RI�WKH�ODWHQW�YDULDEOH�\
L�

 �RQ�RXU�VRFLDO

FXVWRP�SUR[LHV��6L�~�gLPh��0L�~�>Ph@���WKH�REVHUYHG�HQGRJHQRXV�LQGLYLGXDO�ZDJH�DQG�D�VHW�RI

UHJUHVVRUV��t ��� t ��DQG�k��DUH�VFDODU�XQNQRZQ�SDUDPHWHUV��k��LV�HLWKHU�D�VFDODU�XQNQRZQ

SDUDPHWHU�RU�D�WZR�FRPSRQHQW�YHFWRU�RI�XQNQRZQ�SDUDPHWHUV��b ���b ��DUH�.��DQG�.�

FRPSRQHQW�YHFWRUV�RI�XQNQRZQ�SDUDPHWHUV��DQG�;�L�DQG�;�L�DUH�.��DQG�.��FRPSRQHQW�YHFWRUV

RI�NQRZQ�FRQVWDQWV��)XUWKHUPRUH��X�L�DQG�X�L�DUH�L�L�G��ELYDULDWH�QRUPDO�YDULDEOHV�

6HYHUDO�WZR�VWHS�SURFHGXUHV�IRU�HVWLPDWLQJ�RXU�VLPXOWDQHRXV�HTXDWLRQ�PRGHO�KDYH�EHHQ�VXJ�

JHVWHG�LQ�WKH�OLWHUDWXUH��$PHPL\D�������%OXQGHOO�6PLWK�������+HFNPDQ�������0DGGDOD������

5LYHUV�9XRQJ�������3RKOPHLHU��������6LQFH�QR�JHQHUDO�DV\PSWRWLF�HIILFLHQF\�RUGHULQJ

EHWZHHQ�WKHVH�HVWLPDWRUV�LV�SRVVLEOH��%OXQGHOO�6PLWK�������5LYHUV�9XRQJ��������ZH�FKRRVH

0DGGDOD¶V�HVWLPDWRU����0DGGDOD��������SS�����������VXJJHVWV�WKH�IROORZLQJ�SURFHGXUH��ILUVW�

WKH�SDUDPHWHUV�RI�WKH�UHGXFHG�IRUP�HTXDWLRQV�RI�RXU�V\VWHP������DQG������DUH�HVWLPDWHG�E\

2/6��UHVSHFWLYHO\�SURELW�0/��DQG�VHFRQG��DIWHU�VXEVWLWXWLQJ�WKH�SUHGLFWHG�YDOXHV�RI�WKH

UHGXFHG�IRUP�HVWLPDWHV�IRU�\�L�DQG� \ L�

 ��WKH�VWUXFWXUDO�HTXDWLRQV�����DQG�����DUH�HVWLPDWHG�E\

2/6��UHVSHFWLYHO\�SURELW�0/��7KH�FRQGLWLRQV�IRU�ORJLFDO�FRQVLVWHQF\�DUH�IXOILOOHG�LQ�RXU

SDUWLFXODU�V\VWHP��VWDQGDUG�H[FOXVLRQ�UHVWULFWLRQV�IRU�LGHQWLILFDWLRQ�KDYH�WR�EH�HQVXUHG��FI�

+HFNPDQ��������$V�D�WKLUG�VWHS��WKH�DV\PSWRWLF�FRYDULDQFH�PDWULFHV�RI�WKH�WZR�VWDJH

HVWLPDWHV�DUH�FRPSXWHG�DORQJ�WKH�OLQHV�SURSRVHG�E\�0DGGDOD��$SSURSULDWH�PDUJLQDO�HIIHFWV�IRU

FRQWLQXRXV�DQG�GXPP\�YDULDEOHV�DUH�FDOFXODWHG�IRU�WKH�XQLRQ�PHPEHUVKLS�HTXDWLRQ�DW�WKH

PHDQV�RI�WKH�H[RJHQRXV�YDULDEOHV��7KHLU�DV\PSWRWLF�YDULDQFHV�DUH�GHULYHG�IURP�D�ILUVW�RUGHU

7D\ORU�H[SDQVLRQ�DURXQG�WKH�PDUJLQDO�HIIHFWV��DJDLQ�HYDOXDWHG�DW�WKH�PHDQV�RI�WKH�H[RJHQRXV

YDULDEOHV�

������������������������������������������������
� 5LYHUV�9XRQJ¶V��������0RQWH�&DUOR�UHVXOWV�VXJJHVW�WKDW��LQ�VPDOO�VDPSOHV��WKHLU�WZR�VWDJH�FRQGLWLRQDO

PD[LPXP�OLNHOLKRRG�HVWLPDWRU���6&0/��PLJKW�RXWSHUIRUP�WKH�FRPSHWLQJ�HVWLPDWRUV��7KHUHIRUH��ZH�DOVR
DSSOLHG�WKHLU��6&0/�WR�RXU�GDWD��:H�IRXQG�QR�QRWLFHDEOH�GLIIHUHQFHV�WR�WKH�UHVXOWV�UHSRUWHG�LQ�WKH�SDSHU�
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���'DWD�DQG�9DULDEOHV

7R�WHVW�WKH�LPSOLFDWLRQV�RI�RXU�RSHQ�VKRS�WUDGH�XQLRQ�PRGHO��LQGLYLGXDO�GDWD�LV�UHTXLUHG�ZLWK

LQIRUPDWLRQ�RQ�XQLRQ�PHPEHUVKLS��ZDJHV�DQG�LQGLYLGXDO�FRPPLWPHQW�WR�XQLRQLVP��0RUHRYHU�

WR�DOORZ�LQIHUHQFHV�IURP�RXU�UHVXOWV�ZLWK�UHVSHFW�WR�WKH�VRFLDO�FXVWRP�SUR[LHV��ZH�LQYHVWLJDWH

WKHLU�LPSDFW�ZLWKLQ�WZR�GLIIHUHQW�V\VWHPV�RI�LQGXVWULDO�UHODWLRQV��,Q�WKH�(XURSHDQ�FRQWH[W��*HU�

PDQ\�DQG�*UHDW�%ULWDLQ�GLIIHU�VLJQLILFDQWO\�ZLWK�UHVSHFW�WR�ODERXU�PDUNHW�LQVWLWXWLRQV��XQLRQ

SRZHU�DQG�EDUJDLQLQJ�OHYHOV��/D\DUG�HW�DO���������7KHUHIRUH��RXU�GDWD�VWHP�IURP�WKH�*HUPDQ

DQG�WKH�%ULWLVK�KRXVHKROG�SDQHO�VWXGLHV��WKH�*62(3�DQG�WKH�%+36��UHVSHFWLYHO\��7KH�*62(3

LV�D�QDWLRQDOO\�UHSUHVHQWDWLYH�ORQJLWXGLQDO�GDWD�VHW�IRU�*HUPDQ\��ILUVW�FRQGXFWHG�LQ�������FI�

:DJQHU�HW�DO���������,W�SURYLGHV�GDWD�RQ�XQLRQ�PHPEHUVKLS�IRU�WKH�\HDUV�������ZDYH�WZR��

������ZDYH�VL[��DQG�������ZDYH�WHQ���7KH�%+36�FRQVLVWV�RI�UHSUHVHQWDWLYH�ORQJLWXGLQDO�GDWD

IRU�*UHDW�%ULWDLQ��VHH�7D\ORU��������2XU�GDWD�VWHP�IURP�ZDYHV�RQH�WR�ILYH��������������,Q�WKH

UHOHYDQW�VHFWLRQ�RQ�
(PSOR\PHQW
��WKH�%+36�SURYLGHV��LQWHU�DOLD��LQIRUPDWLRQ��D��RQ�XQLRQ

DVVRFLDWLRQ��L�H���PHPEHUVKLS�LQ�D�ZRUNSODFH�XQLRQ�ZKLFK�LV�UHFRJQLVHG�IRU�WKH�SXUSRVH�RI

QHJRWLDWLRQ���E��ZRUNLQJ�DW�D�ZRUNSODFH�ZLWK�D�UHFRJQLVHG�XQLRQ�EXW�ZLWKRXW�LQGLYLGXDO�PHP�

EHUVKLS�DQG��F��XQLRQ�PHPEHUVKLS��ZKHUH�WKH�XQLRQ�LV�QRW�UHFRJQLVHG�DW�WKH�ZRUNSODFH��:KLOH

WKLV�LQIRUPDWLRQ�LV�DYDLODEOH�IRU�DOO�UHVSRQGHQWV�LQ������DQG�������IURP������WR������RQO\

QHZ�HQWUDQWV�DQG�HPSOR\HHV�ZKR�FKDQJHG�MREV�ZLWKLQ�RU�EHWZHHQ�HPSOR\HUV�ZHUH�DVNHG�DERXW

WKHLU�FXUUHQW�XQLRQ�DVVRFLDWLRQ��)RU�DOO�RWKHU�UHVSRQGHQWV�ZH�H[SORLW�WKH�LQIRUPDWLRQ�IURP

ZDYH�RQH�LQ�RXU�VDPSOHV�IRU������WR�������,Q�DOO�ZDYHV�WKH�%+36�DOVR�FRQWDLQV�D�VHFWLRQ�RQ


2SLQLRQV�DQG�9DOXHV
�ZLWK�LQIRUPDWLRQ�RQ�WUDGH�XQLRQ�PHPEHUVKLS��8QIRUWXQDWHO\��RZLQJ�WR

WKH�H[DFW�FKRLFH�RI�ZRUGV��WKH�UHOHYDQW�LQIRUPDWLRQ�IURP�WKH�GLIIHUHQW�VHFWLRQV�LV�QRW�HQWLUHO\

FRPSDUDEOH��&URVVWDEXODWLRQ�LQGLFDWHV�D�SRWHQWLDO�IRU�PLVFODVVLILFDWLRQ�RI�DERXW�����IRU�����

WR�������1RWH�IXUWKHUPRUH�WKDW�QHLWKHU�WKH�*62(3�QRU�WKH�%+36�SURYLGH�YDOLG�LQIRUPDWLRQ�RQ

SULYDWH�XQLRQ�VXSSOLHG�JRRGV�

7KH�FUXFLDO�WDVN�RI�RXU�HPSLULFDO�ZRUN�LV�WR�ILQG�DSSURSULDWH�SUR[LHV�IRU�WKH�LQGLYLGXDO�VSHFLILF

HOHPHQW�RI�WKH�YDOXDWLRQ�RI�XQLRQV�gL��,GHDOO\��ZH�ZRXOG�PHDVXUH�LQGLYLGXDO�SUHGLVSRVLWLRQ

EDVHG�RQ�H[SHULPHQWDO�LQIRUPDWLRQ�DERXW�DWWLWXGHV��+RZHYHU��VXFK�LQIRUPDWLRQ�LV�QRW

DYDLODEOH�LQ�RXU�GDWD��6LQFH�DFWXDO�EHKDYLRXU�DQG�DWWLWXGHV�DUH�VWURQJO\�LQIOXHQFHG�E\�DFWLRQV�

EHOLHIV�DQG�RSLQLRQV�RI�IULHQGV��FROOHDJXHV�DQG�IDPLO\�PHPEHUV��'HHU\�'H�&LHUL������

1D\ORU�&ULSSV������RU�:LQGROI�+DDV��������ZH�K\SRWKHVLVH�WKDW�VXFK�LQIRUPDWLRQ�FDQ

DGHTXDWHO\�DSSUR[LPDWH�WKH�LQGLYLGXDO�VSHFLILF�HOHPHQW�RI�XQLRQ�YDOXDWLRQ�gL��,Q�SDUWLFXODU��ZH

HPSOR\�WZR�W\SHV�RI�VRFLDO�FXVWRP�SUR[LHV�



�

7KH�ILUVW�SUR[\�LV�EDVHG�RQ�LQIRUPDWLRQ�RQ�DFWLRQV�DQG�SROLWLFDO�EHOLHIV�RI�WKH�UHVSRQGHQW¶V

VSRXVH�RU�SDUWQHU��:LWK�UHVSHFW�WR�WKH�DFWLRQ�RI�WKH�VSRXVH�ZH�XVH�KHU�XQLRQ�EDFNJURXQG�DV�D

SUR[\�IRU�WKH�UHVSRQGHQW¶V�FRPPLWPHQW�WR�XQLRQLVP��2XU�FRQMHFWXUH�LV�WKDW�WKH�XQLRQ

PHPEHUVKLS�RI�WKH�SDUWQHU�VLJQDOV�DSSUHFLDWLRQ�RI�XQLRQ�DFWLYLWLHV�ZLWKLQ�WKH�IDPLO\�

&RQFHUQLQJ�SROLWLFDO�EHOLHIV��ZH�H[SORLW�LQIRUPDWLRQ�RQ�WKH�SROLWLFDO�SUHIHUHQFHV�RI�WKH

UHVSRQGHQW¶V�VSRXVH�RU�SDUWQHU��2XU�K\SRWKHVLV�LV�WKDW�LI�WKH�SDUWQHU�SUHIHUV�D�SROLWLFDO�SDUW\

ZKLFK�V\PSDWKLVHV�ZLWK�RU�RSSRVHV�WUDGH�XQLRQV��WKLV�ZLOO�EH�DQ�LQGLFDWRU�IRU�SHHU�SUHVVXUH�WR

MRLQ�RU�QRW�WR�MRLQ�D�XQLRQ��)DFLQJ�WKH�SROLWLFDO�V\VWHPV�RI�*UHDW�%ULWDLQ�DQG�*HUPDQ\��ZH

FRQMHFWXUH�WKDW�PHPEHUV�RI�WKH�/DERXU�3DUW\��UHVSHFWLYHO\�WKH�6RFLDO�'HPRFUDWV��63'���JR

DORQJ�ZLWK�WKH�FROOHFWLYH�SULQFLSOHV�RI�XQLRQLVP��0HPEHUV�RI�WKH�&RQVHUYDWLYHV��UHVSHFWLYHO\

WKH�&KULVWLDQ�'HPRFUDWV��&'8��RU�WKH�&KULVWLDQ�6RFLDO�8QLRQ��&68���WHQG�WR�RSSRVH�SROLWLFDO

DFWLYLWLHV�RI�XQLRQV�

7KH�VHFRQG�W\SH�RI�D�VRFLDO�FXVWRP�SUR[\�UHOLHV�RQ�LQIRUPDWLRQ�RQ�WKH�RFFXSDWLRQDO�VWDWXV�RI

WKH�UHVSRQGHQW¶V�IDWKHU��ZKHQ�WKH�UHVSRQGHQW�ZDV�\RXQJ��7KH�UHDVRQ�EHLQJ�WKDW�WKH�HDUO\

VRFLDOLVDWLRQ�SURFHVV�ZLWKLQ�WKH�IDPLO\�LV�DQ�LPSRUWDQW�GHWHUPLQDQW�RI�XQLRQ�PHPEHUVKLS

�:LQGROI�+DDV��������:H�H[SORLW�LQIRUPDWLRQ�RQ�ZKHWKHU�WKH�UHVSRQGHQW¶V�IDWKHU�ZDV�D�EOXH�

FROODU�ZRUNHU��ZKHQ�WKH�UHVSRQGHQW�DJHG�����*UHDW�%ULWDLQ��RU�����:HVW�*HUPDQ\���VLQFH�EOXH�

FROODU�ZRUNHUV�WHQG�WR�V\PSDWKLVH�ZLWK�XQLRQV�

,Q�RXU�WKHRUHWLFDO�PRGHO��WKH�JDLQV�RU�ORVVHV�IURP�FRQIRUPLQJ�ZLWK�WKH�VRFLDO�FXVWRP�RI�XQLRQ

PHPEHUVKLS�DUH�PRGLILHG�E\�WKH�LQGLYLGXDO�YDOXDWLRQ�RI�WKH�UHSXWDWLRQ�IURP�XQLRQLVP�gL�Ph

�HTXDWLRQ�������+HQFH��RXU�VRFLDO�FXVWRP�SUR[LHV�DUH�LQWHUDFWLRQV�RI�WKH�UHOHYDQW�SDUWQHU�

UHVSHFWLYHO\�IDWKHU��LQIRUPDWLRQ�DQG�WKH�UHVSRQGHQW
V�ODJJHG�LQGXVWU\�VSHFLILF�XQLRQ�GHQVLW\�

7KH�LQIRUPDWLRQ�RQ�LQGXVWU\�VSHFLILF�XQLRQ�GHQVLW\�LV�ODJJHG�E\�RQH�SHULRG��VLQFH�ZH�WDNH�LW�DV

JLYHQ�IRU�WKH�LQGLYLGXDO�GHFLVLRQ�PDNLQJ�SURFHVV��,W�LV�REWDLQHG�IURP�RIILFLDO�VWDWLVWLFV�IRU�ERWK

FRXQWULHV��

������������������������������������������������
�� ,Q�*HUPDQ\��WKH�µ6WDWLVWLVFKH�-DKUE�FKHU¶�SURYLGH�LQIRUPDWLRQ�RQ�WKH�QXPEHU�RI�XQLRQ�PHPEHUV�IRU�WKH�UHOH�

YDQW�\HDUV������DQG������IRU�:HVW�*HUPDQ\�DQG�IRU������IRU�WKH�UHXQLILHG�*HUPDQ\��*HUPDQ�XQLRQV�VRPH�
WLPHV�KDYH�PHPEHUV�LQ�PRUH�WKDQ�RQH�LQGXVWU\��DQG�RFFDVLRQDOO\�PRUH�WKDQ�RQH�XQLRQ�PLJKW�KDYH�PHPEHUV�LQ
WKH�VDPH�LQGXVWU\��FI��/RUHQ]�:DJQHU�������(UQVW�HW�DO���������7R�PLQLPLVH�WKH�UHVXOWLQJ�DVVLJQPHQW
SUREOHPV��ZH�FDOFXODWH�LQGXVWU\�VSHFLILF�XQLRQ�GHQVLWLHV�DV�WKH�UDWLR�RI�DJJUHJDWH�PHPEHUVKLS�RI�D�VSHFLILF
XQLRQ�WR�WKH�QXPEHU�RI�HPSOR\HHV�LQ�WKRVH�LQGXVWULHV�LQ�ZKLFK�WKH�VSHFLILF�XQLRQ�LV�WKH�PRVW�LPSRUWDQW��,Q
DGGLWLRQ��VLQFH�LW�LV�QRW�SRVVLEOH�WR�DVVLJQ�PHPEHUV�RI�WKH�µ'HXWVFKH�$QJHVWHOOWHQJHZHUNVFKDIW¶�DFFXUDWHO\�WR
GLIIHUHQW�VHFWRUV��ZH�UHVWULFW�RXU�FRPSXWDWLRQV�WR�XQLRQV�RUJDQLVHG�LQ�WKH�µ'HXWVFKH�*HZHUNVFKDIWVEXQG
�'*%�¶��7KH�'*%�FRYHUV�URXJKO\������RI�DOO�XQLRQ�PHPEHUV�LQ�WKH�UHOHYDQW�\HDUV��)RU�WKH�GDWD��VHH
6WDWLVWLVFKHV�%XQGHVDPW��HG����6WDWLVWLVFKHV�-DKUEXFK��YDULRXV�LVVXHV��,Q�*UHDW�%ULWDLQ��WKH�RIILFLDO�VWDWLVWLFV
SURYLGH�LQIRUPDWLRQ�RQ�LQGXVWU\�VSHFLILF�XQLRQ�GHQVLWLHV�EDVHG�RQ�6,&�&RGHV��6HH�%ULWLVK�(PSOR\PHQW
'HSDUWPHQW��HG����(PSOR\PHQW�*D]HWWH��YDULRXV�LVVXHV�DQG�WKH�2IILFH�IRU�1DWLRQDO�6WDWLVWLFV��HG����/DERXU
0DUNHW�7UHQGV��YDULRXV�LVVXHV�



��

(PSOR\LQJ�WKH�UHVWULFWLRQV�LPSRVHG�E\�RXU�FKRLFH�RI�VRFLDO�FXVWRP�SUR[LHV�DQG�DIWHU

H[FOXGLQJ�DOO�REVHUYDWLRQV�ZLWK�PLVVLQJ�YDOXHV�RQ�WKH�UHOHYDQW�YDULDEOHV��WKH�EDVLF�VDPSOHV

XVHG�IRU�WKLV�VWXG\�FRQVLVW�RI�PDOH�UHVSRQGHQWV�ZLWK�D�SDUWQHU��EHWZHHQ����DQG����\HDUV��:HVW

*HUPDQ\��DQG����DQG����\HDUV��*UHDW�%ULWDLQ����ZKR�ZRUN�IXOO�WLPH�LQ�WKH�SULYDWH�VHFWRU�LQ�WKH

UHOHYDQW�\HDU��L�H�������������������IRU�:HVW�*HUPDQ\�DQG�����������IRU�*UHDW�%ULWDLQ�DQG

ZKR�SURYLGH�YDOLG�ZDJH�LQIRUPDWLRQ��6LQFH�RXU�WKHRUHWLFDO�IUDPHZRUN�DVVXPHV�D�EDUJDLQLQJ

SURFHVV�EHWZHHQ�D�XQLRQ�DQG�D�FRPSDQ\�RU�DQ�HPSOR\HUV¶�DVVRFLDWLRQ��ZH�IXUWKHUPRUH�UHVWULFW

RXU�VDPSOH�IRU�*UHDW�%ULWDLQ�WR�ZRUNHUV�LQ�ILUPV�ZLWK�D�UHFRJQLVHG�XQLRQ�RU�VWDII�DVVRFLDWLRQ�

ZKLFK�W\SLFDOO\�KDYH�D�KLJKHU�XQLRQ�GHQVLW\�WKDQ�FRPSDQLHV�ZLWKRXW�UHFRJQLVHG�XQLRQV���

)LQDOO\��LQ�RXU�*HUPDQ�VDPSOH�ZH�HOLPLQDWH�ZKLWH�FROODU�ZRUNHUV�LQ�H[WHQVLYH�PDQDJHULDO

SRVLWLRQV�EHFDXVH�WKH\�HIIHFWLYHO\�DFW�DV�HPSOR\HUV�LQ�WKH�ZDJH�EDUJDLQLQJ�SURFHVV����2XU

GHSHQGHQW�YDULDEOHV�DUH�XQLRQ�PHPEHUVKLS�FRQVWUXFWHG�DV�D�GXPP\�DQG�ORJ�RI�KRXUO\�ZDJHV

FDOFXODWHG�IURP�LQIRUPDWLRQ�RQ�WKH�FXUUHQW�JURVV�PRQWKO\�ZDJH�VDODU\�DQG�RQ�ZHHNO\��:HVW

*HUPDQ\��RU�PRQWKO\��*UHDW�%ULWDLQ��ZRUNLQJ�KRXUV��7DEOH��D��E�DQG��D��E�LQ�DSSHQGL[�,9

H[SODLQ�WKH�YDULDEOHV�IRU�WKH�GLIIHUHQW�VXEVDPSOHV�IRU�:HVW�*HUPDQ\�DQG�*UHDW�%ULWDLQ�DQG

SURYLGH�WKHLU�PHDQV�

7R�HQVXUH�LGHQWLILFDWLRQ�LQ�RXU�VLPXOWDQHRXV�HTXDWLRQ�IUDPHZRUN��ZH�LPSRVH�WKH�IROORZLQJ

H[FOXVLRQ�UHVWULFWLRQV��LQ�DOO�ZDJH�HTXDWLRQV�IRU�:HVW�*HUPDQ\�DQG�*UHDW�%ULWDLQ��WKH�VRFLDO

FXVWRP�SUR[LHV�FRQVWUXFWHG�ZLWK�VSRXVH�SDUWQHU�RU�IDWKHU�LQIRUPDWLRQ�DUH�H[FOXGHG��7KXV��ZH

DVVXPH�WKDW�SRWHQWLDO�FRUUHODWLRQ�EHWZHHQ�WKH�UHVSRQGHQW¶V�KRXUO\�ZDJHV�DQG�REVHUYHG

FKDUDFWHULVWLFV�RI�WKH�SDUWQHU�RU�WKH�IDWKHU�LV�RQO\�EDVHG�RQ�ODWHQW�XQLRQ�PHPEHUVKLS�RI�WKH

UHVSRQGHQW��1RWH�WKDW�RXU�FRQMHFWXUH�FRUUHVSRQGV�WR�RXU�WKHRUHWLFDO�PRGHO�ZKLFK�SUHGLFWV�WKDW

WKH�VRFLDO�FXVWRP�YDULDEOHV�GR�QRW�DIIHFW�EDUJDLQHG�ZDJHV�GLUHFWO\��,W�LV�RQO\�WKH�PHGLDQ

PHPEHU�ZKR�GHWHUPLQHV�WKH�XQLRQ¶V�EHKDYLRXU��,Q�RXU�XQLRQ�PHPEHUVKLS�HTXDWLRQV�IRU�*UHDW

%ULWDLQ��UHJLRQDO�LQIRUPDWLRQ�LV�H[FOXGHG��VLQFH�ZH�SUHVXPH�WKDW�PHPEHUVKLS�HIIHFWV�DFURVV

VSDFH�DUH�FDSWXUHG�E\�RXU�IDPLO\�VSHFLILF�LQIRUPDWLRQ�RQ�VRFLDO�FXVWRP�DQG�DSSURSULDWH�LQGXV�

WU\�GXPPLHV��'XH�WR�WKH�IDFW�WKDW�WKH�*HUPDQ�LQGXVWU\�VSHFLILF�XQLRQ�GHQVLWLHV��ZKLFK�ZH�KDYH

FDOFXODWHG��DUH�EDVHG�RQ�WKH�VDPH�OHYHO�RI�DJJUHJDWLRQ�DV�DSSURSULDWH�VHFWRU�LQIRUPDWLRQ��ZH

������������������������������������������������
� 7KH�XSSHU�DJH�OLPLW�IRU�*HUPDQ\�LV�VHW�DW�����VLQFH�ZH�ZDQW�WR�H[FOXGH�DOO�IRUPV�RI�HDUO\�UHWLUHPHQW�VFKHPHV�

ZKLFK�DUH�IDLUO\�SURPLQHQW�LQ�*HUPDQ\�EXW�OHVV�VR�LQ�*UHDW�%ULWDLQ�

� 'XH�WR�RXU�VDPSOH�GHVLJQ��ZH��WKHUHIRUH��FDQQRW�SURYLGH�HVWLPDWHV�RI�D�W\SLFDO�XQLRQ�ZDJH�GLIIHUHQWLDO�IRU
*UHDW�%ULWDLQ�OLNH�WKH�RQHV�REWDLQHG�E\�$QGUHZV�HW�DO���������RU�6WHZDUW���������IRU�H[DPSOH�

� 2XU�VHOHFWLRQ�GHFLVLRQ�LV�LQ�OLQH�ZLWK�WKDW�RI�6FKPLGW��������RQ�UHODWLYH�ZDJH�HIIHFWV�RI�*HUPDQ�XQLRQV�
:LWKLQ�WKH�%+36�ZH�FDQQRW�GLVWLQJXLVK�EHWZHHQ�GLIIHUHQW�W\SHV�RI�PDQDJHUV�



��

GURS�LQGXVWU\�GXPPLHV�LQ�RXU�XQLRQ�PHPEHUVKLS�HTXDWLRQ��,Q�DGGLWLRQ��KLJKHU�RUGHU�SRO\QR�

PLDOV�RI�WHQXUH�DQG�SRWHQWLDO�H[SHULHQFH�DUH�H[FOXGHG�IURP�WKH�XQLRQ�PHPEHUVKLS�HTXDWLRQ�IRU

ERWK�FRXQWULHV��,I�VRYHUHLJQW\�LV�LPSRVHG��h� �����WKHQ�ODJJHG�XQLRQ�GHQVLW\�GURSV�RXW�IURP�WKH

XQLRQ�PHPEHUVKLS�HTXDWLRQV�IRU�ERWK�FRXQWULHV�

,Q�6HFWLRQ����ZH�KDYH�FRQMHFWXUHG�WKDW�WKH�HIIHFW�RI�XQLRQ�GHQVLW\�RQ�UHSXWDWLRQ�PLJKW�EH�QRQ�

OLQHDU��FI��HTXDWLRQ�������7R�WHVW�WKLV�K\SRWKHVLV��ZH�HPSOR\�D�SRO\QRPLDO�DSSUR[LPDWLRQ�XS�WR

RUGHU���LQ�SUHOLPLQDU\�UHJUHVVLRQV��6LQFH�VWDQGDUG�WHVWV�UHMHFW�WKH�K\SRWKHVLV�RI�QRQ�OLQHDULW\�

ZH�XVH�D�OLQHDU�WHUP�RI�ODJJHG�XQLRQ�GHQVLW\�LQ�WKH�HVWLPDWLRQV�EHORZ��7KXV��RXU�UHVXOW�LV�LQ

OLQH�ZLWK�D�YDOXH�RI�h� ���RU�h� ����DV�LW�KDV�XVXDOO\�EHHQ�DVVXPHG�LQ�WKH�WKHRUHWLFDO�OLWHUDWXUH�

���5HVXOWV

7KH�IRFXV�RI�RXU�HPSLULFDO�VWXG\�LV�RQ�WKH�XQLRQ�PHPEHUVKLS�GHFLVLRQ�DQG�WKH�LQIOXHQFH�RI

VRFLDO�FXVWRP�YDULDEOHV��7KHUHIRUH��ZH�RQO\�GLVFXVV�LQ�GHWDLO�WKH�UHVXOWV�RI�WKH�UHOHYDQW�VRFLDO

FXVWRP�SDUDPHWHU�HVWLPDWHV�RI�WKH�PHPEHUVKLS�HTXDWLRQ�IRU�ERWK�FRXQWULHV�EHORZ��&RPSOHWH

UHVXOWV�IRU�DOO�VSHFLILFDWLRQV�RI�WKH�PHPEHUVKLS�DQG�ZDJH�HTXDWLRQV�IRU�ERWK�FRXQWULHV�DUH

SURYLGHG�LQ�DSSHQGL[�,9�

*HUPDQ\

7DEOH���UHSRUWV�WKH�HVWLPDWHG�SDUDPHWHUV�RI�WKH�VRFLDO�FXVWRP�SUR[LHV�LQ�WKH�XQLRQ

PHPEHUVKLS�HTXDWLRQ�IRU�WKH�\HDUV������������DQG�������

��7DEOH����

&RQVLGHULQJ�WKH�VRFLDO�FXVWRP�SUR[LHV�EDVHG�RQ�LQIRUPDWLRQ�ZLWK�UHVSHFW�WR�XQLRQ

PHPEHUVKLS�RI�WKH�SDUWQHU��VSHFLILFDWLRQ�$�,�D���DOO�HVWLPDWHV�LQGLFDWH�D�VLJQLILFDQWO\�SRVLWLYH

LPSDFW�RI�SHHU�SUHVVXUH�ZLWKLQ�WKH�IDPLO\�RQ�WKH�OLNHOLKRRG�RI�XQLRQ�PHPEHUVKLS��7KH

FRUUHVSRQGLQJ�PDUJLQDO�HIIHFWV�DUH������������������������������DQG�������������������,Q

DGGLWLRQ��WKH�HVWLPDWHG�SDUDPHWHUV�RI�ODJJHG�XQLRQ�GHQVLW\�DUH�DOZD\V�SRVLWLYH��EXW�RQO\

VLJQLILFDQW�LQ�������7KH�FRUUHVSRQGLQJ�PDUJLQDO�HIIHFW�LV����������������%RWK�UHVXOWV�IRU�����

SURYLGH�HYLGHQFH�WKDW�UHSXWDWLRQ�LV�LQFUHDVLQJ�ZLWK�XQLRQ�GHQVLW\��,Q�WHUPV�RI�RXU�WKHRUHWLFDO

PRGHO��WKLV�LQGLFDWHV�WKDW�h� ���DQG�b�<���KROG�DQG�SRLQWV�WR�FRQIRUPLW\�EDVHG�XQLRQLVP�LQ

������+RZHYHU��WKH�QRQ�VLJQLILFDQW�SDUDPHWHU�HVWLPDWHV�IRU�ODJJHG�XQLRQ�GHQVLW\�LQ������DQG

������������������������������������������������
�� 7KH�5���RI�WKH�UHGXFHG�IRUP�HVWLPDWHV�RI�WKH�ZDJH�HTXDWLRQ�UDQJH�IURP������WR�������7KH�RYHUDOO�/LNHOLKRRG�

5DWLR�VWDWLVWLFV�RI�WKH�UHGXFHG�IRUP�HVWLPDWHV�RI�WKH�XQLRQ�PHPEHUVKLS�HTXDWLRQ�DUH�DOZD\V�VLJQLILFDQW�DW�a�=
�����



��

�����FDQ�HLWKHU�EH�FDXVHG�E\�h� ����LQGLFDWLQJ�VRYHUHLJQW\��RU�E\�b� ����WKDW�LV��WKH�ERUGHUOLQH

FDVH�RI�FRQIRUPLW\�

,Q�RUGHU�WR�WHVW�IRU�WKH�LPSDFW�RI�WKH�EHOLHI�LQ�WKH�FROOHFWLYH�SULQFLSOHV�RI�XQLRQLVP��ZH�HPSOR\

WKH�LQIRUPDWLRQ�RQ�µSDUWQHU�SUHIHUV�63'��RU�&'8�&68¶��LQWHUDFWHG�ZLWK�ODJJHG�LQGXVWU\�

VSHFLILF�XQLRQ�GHQVLW\��DV�D�SUR[\�IRU�VRFLDO�FXVWRP�HIIHFWV��VSHFLILFDWLRQ�$�,�E���,Q�������WKH

FRUUHVSRQGLQJ�PDUJLQDO�HIIHFW�RI�WKH�LQWHUDFWLRQ�RI�µSDUWQHU�SUHIHUV�63'¶�DQG�ODJJHG�XQLRQ

GHQVLW\�LV�VLJQLILFDQW�DQG�SRVLWLYH�>��������������@��DQG�WKH�PDUJLQDO�HIIHFW�RI�WKH�LQWHUDFWLRQ

RI�µSDUWQHU�SUHIHUV�&'8�&68¶�DQG�ODJJHG�XQLRQ�GHQVLW\�LV�DOVR�VLJQLILFDQW�EXW�QHJDWLYH�>�

�������������@��6LQFH��EURDGO\�VSHDNLQJ��WKH�63'�VXSSRUWV�XQLRQV�ZKLOH�WKH�&'8�&68

RSSRVHV�WKHP��WKHVH�UHVXOWV�SURYLGH�VXSSRUW�IRU�WKH�µV\PPHWU\�RI�VROLGDULW\�HIIHFWV¶�DVVXPHG

E\�1D\ORU�&ULSSV���������HPSOR\HHV�FDQ�GHULYH�XWLOLW\�HLWKHU�IURP�D�VRFLDO�FXVWRP�RI�XQLRQ

PHPEHUVKLS�RU�IURP�DQ�RSSRVLWH�QRUP�RI�QRQ�PHPEHUVKLS��DQG�UHVSHFWLYH�UHSXWDWLRQ�HIIHFWV

GHSHQG�RQ�WKH�VL]H�RI�HDFK�JURXS��+RZHYHU��ZH�GR�QRW�ILQG�WKHVH�HIIHFWV�IRU�WKH�\HDU�������,Q

������RQO\�WKH�PDUJLQDO�HIIHFW�RI�WKH�LQWHUDFWLRQ�RI�µSDUWQHU�SUHIHUV�63'¶�DQG�ODJJHG�XQLRQ

GHQVLW\�LV�SRVLWLYH�DQG�ZHDNO\�VLJQLILFDQW�>��������������@��7KHVH�ILQGLQJV�FRXOG�LQGLFDWH�WKDW

WKH�LPSDFW�RI�VRFLDO�FXVWRP�HIIHFWV���DSSUR[LPDWHG�E\�WKH�SROLWLFDO�SUHIHUHQFHV�RI�WKH

UHVSRQGHQW¶V�SDUWQHU���KDV�YDQLVKHG�RYHU�WLPH��$QRWKHU�H[SODQDWLRQ�PLJKW�EH�WKDW�WKH�FORVH

SROLWLFDO�OLQN�EHWZHHQ�WKH�*HUPDQ�XQLRQV�DQG�WKH�63'�KDV�EHHQ�HURGHG��$FFRUGLQJO\�

GLVREH\LQJ�WKH�63'�JURXS�QRUP�RI�XQLRQLVP�PLJKW�KDYH�FDXVHG�D�ORVV�RI�UHSXWDWLRQ��ZKLFK

KDV�GHFOLQHG�RYHU�WLPH��,Q�OLQH�ZLWK�RXU�UHVXOWV�SUHVHQWHG�DERYH��WKH�SRVLWLYH�DQG�VLJQLILFDQW

HVWLPDWH�RI�ODJJHG�XQLRQ�GHQVLW\�VLJQDOV�WKDW��LQ�WHUPV�RI�RXU�WKHRUHWLFDO�PRGHO��b�<���DQG�h� 

��KROG�LQ�������+HQFH��ZH�DJDLQ�ILQG�VXSSRUWLYH�HYLGHQFH�IRU�XQLRQLVP�EDVHG�RQ�FRQIRUPLVW

DWWLWXGHV�IRU������

7DNLQJ�LQWR�DFFRXQW�WKDW�WKHUH�LV�QR�FOHDU�FXW�HYLGHQFH�IRU�WKH�\HDUV������DQG������IRU�ERWK

VSHFLILFDWLRQV��ZH�LPSRVH�WKH�UHVWULFWLRQ�RI�VRYHUHLJQW\��h� ����LQ�HTXDWLRQ�����DQG�UH�HVWLPDWH

RXU�V\VWHP�IRU�ERWK�VRFLDO�FXVWRP�SUR[LHV�DQG�DOO�\HDUV��VSHFLILFDWLRQV�$�,,���7KH�HVWLPDWHG

SDUDPHWHUV�HPSOR\LQJ�WKH�LQIRUPDWLRQ�RQ�XQLRQ�PHPEHUVKLS�RI�WKH�SDUWQHU�DUH�DOZD\V

VLJQLILFDQW�DQG�SRVLWLYH��7KH�FRUUHVSRQGLQJ�PDUJLQDO�HIIHFWV�DUH�����������������������������

DQG����������������5HJDUGLQJ�WKH�SROLWLFDO�EHOLHIV�RI�WKH�SDUWQHU��WKH�HVWLPDWHG�SDUDPHWHUV�IRU


SDUWQHU�SUHIHUV�63'
�DUH�SRVLWLYH�DQG�VLJQLILFDQW�IRU�WKH�\HDUV������DQG������DQG�WKH�RQH�IRU


SDUWQHU�SUHIHUV�&'8�&68
�LV�QHJDWLYH�DQG�VLJQLILFDQW�IRU�������+HQFH��PRVW�UHVXOWV�OHQG

��������������������������������������������������������������������������������������������������������������������������������������������������������
�� 6WDQGDUG�HUURUV�LQ�SDUHQWKHVHV�



��

VXSSRUW�WR�WKH�H[LVWHQFH�RI�SHHU�SUHVVXUH�ZLWKLQ�WKH�IDPLO\��LQGHSHQGHQW�RI�WKH�OHYHO�RI�XQLRQ

GHQVLW\�

$Q�REYLRXV�GUDZEDFN�RI�RXU�HVWLPDWHV�XVLQJ�VSRXVH�RU�SDUWQHU�LQIRUPDWLRQ�LV�WKH�SRWHQWLDO�RI

ELDVHG�HVWLPDWHV�GXH�WR�DVVRUWDWLYH�PDWLQJ��%HFNHU����������,I�WKHUH�LV�SRVLWLYH�VRUWLQJ�RQ

XQLRQ�PHPEHUVKLS��RXU�HVWLPDWHV�PLJKW�EH�ELDVHG�XSZDUG��7KHUHIRUH��ZH�XVH�LQIRUPDWLRQ�RQ

ZKHWKHU�WKH�IDWKHU�ZDV�D�EOXH�FROODU�ZRUNHU�ZKHQ�WKH�UHVSRQGHQW�ZDV����\HDUV�RI�DJH�WR

FRQVWUXFW�RXU�VRFLDO�FXVWRP�SUR[\��(PSOR\LQJ�RXU�JHQHUDO�UHSXWDWLRQ�IXQFWLRQ��DOO�HVWLPDWHG

SDUDPHWHUV�RI�WKH�SUR[\�µIDWKHU�EOXH�FROODU�ZRUNHU¶�LQWHUDFWHG�ZLWK�ODJJHG�XQLRQ�GHQVLW\�DUH

SRVLWLYH�DQG�VLJQLILFDQW��VSHFLILFDWLRQ�%�,���7KH�FRUUHVSRQGLQJ�PDUJLQDO�HIIHFWV�DUH������

�����������������������DQG����������������7KLV�LQGLFDWHV�WKDW�WKH�HDUO\�VRFLDOLVDWLRQ�SURFHVV

ZLWKLQ�WKH�IDPLO\�PDWWHUV�IRU�XQLRQ�PHPEHUVKLS��+HQFH��ZH�DJDLQ�ILQG�HYLGHQFH�IRU�VRFLDO

FXVWRP�HIIHFWV��+RZHYHU��LQ�FRQWUDVW�WR�WKH�UHVXOWV�HPSOR\LQJ�WKH�SDUWQHU�LQIRUPDWLRQ��QRQH�RI

WKH�HVWLPDWHG�SDUDPHWHUV�IRU�ODJJHG�XQLRQ�GHQVLW\�LV�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�

7KHUHIRUH��ZH�DUH�DEOH�WR�UXOH�RXW�HOLWLVP��WKDW�LV��h�!���DQG��� ����0RUHRYHU��FRQIRUPLW\�FDQ

RQO\�H[LVW�LI�WKH�ERUGHUOLQH�FDVH��� ���DSSOLHV��,PSRVLQJ�h� ����WKH�UHVXOWV�RQFH�DJDLQ�LQGLFDWH

WKH�H[LVWHQFH�RI�VRFLDO�FXVWRP�HIIHFWV�LQGHSHQGHQW�RI�WKH�OHYHO�RI�XQLRQ�GHQVLW\��VSHFLILFDWLRQ

%�,,�����

7KH�SDUDPHWHU�HVWLPDWHV�IRU�WKH�HQGRJHQRXV�YDULDEOH�ORJ�RI�KRXUO\�ZDJH�DUH�QRW�VLJQLILFDQWO\

GLIIHUHQW�IURP�]HUR�LQ�DOO�\HDUV�DQG�DOO�VSHFLILFDWLRQV��VHH�DSSHQGL[�,9��7DEOHV���������7KLV

SURYLGHV�VXSSRUW�IRU�WKH�SXEOLF�JRRG�K\SRWKHVLV�RI�ZDJHV�����2XU�UHVXOW�LV�LQ�OLQH�ZLWK�PRVW

HYLGHQFH�IURP�SDQHO�SURELW�SDUDPHWHU�HVWLPDWHV�IRU�PRQWKO\�LQFRPH�SURYLGHG�E\�(UQVW�HW�DO�

����������EXW�QRW�ZLWK�WKH�VLQJOH�HTXDWLRQ�SDUDPHWHU�HVWLPDWHV�REWDLQHG�E\�/RUHQ]�:DJQHU

�������IRU������GDWD�DOVR�IURP�WKH�*62(3��/RUHQ]�:DJQHU�ILQG�D�FRQFDYH�SUREDELOLW\�SURILOH

ZLWK�UHVSHFW�WR�\HDUO\�LQFRPH��+RZHYHU��ILUVW��WKH\�GR�QRW�GLVHQWDQJOH�WKH�HIIHFWV�RI�KRXUO\

ZDJHV�DQG�KRXUV�RI�ZRUN��HPSOR\LQJ�DQ�DQQXDO�LQFRPH�PHDVXUH��DQG�VHFRQG��WKH\�GR�QRW

FRQWURO�IRU�WKH�VLPXOWDQHLW\�RI�ZDJHV�DQG�XQLRQ�PHPEHUVKLS�

������������������������������������������������
�� 2I�FRXUVH�RWKHU�XQREVHUYHG�FRPPRQ�FRPSRQHQWV��ZKLFK�DUH�QRW�FDXVHG�E\�DVVRUWDWLYH�PDWLQJ��FDQ�DOVR�OHDG�WR

ELDVHG�HVWLPDWHV�

�� 7KH�FRUUHVSRQGLQJ�PDUJLQDO�HIIHFWV�DUH������������������������������DQG���������������

���7KH�HVWLPDWHG�SDUDPHWHUV�RI�ODWHQW�HQGRJHQRXV�XQLRQ�PHPEHUVKLS�LQ�WKH�ZDJH�HTXDWLRQ�DUH�QRW�VLJQLILFDQWO\
GLIIHUHQW�IURP�]HUR�IRU�DOO�\HDUV��7KLV�LV�LQ�DFFRUGDQFH�ZLWK�WKH�UHVXOWV�RI�6FKPLGW���������ZKR�HPSOR\V�VLQJOH
HTXDWLRQ�PHWKRGV�ZLWK�REVHUYHG�XQLRQ�VWDWXV��1RWH�WKDW�WKH�UHVXOWV�RI�:DJQHU��������FRQWUDVW�ZLWK�WKHVH
ILQGLQJV��6FKPLGW��������RIIHUV�DQ�H[WHQVLYH�H[SODQDWLRQ�

�� (PSOR\LQJ�GLIIHUHQW�VSHFLILFDWLRQV�ZLWKLQ�D�EDODQFHG��UHVSHFWLYHO\�XQEDODQFHG�SDQHO�GHVLJQ��WKH\�REWDLQ�QR
VLJQLILFDQW�SDUDPHWHU�HVWLPDWHV�IRU�WZR��LQFOXGLQJ�WKH�SUHIHUUHG�RQH��RXW�RI�WKUHH�VSHFLILFDWLRQV�



��

7KH�SUREDELOLW\�RI�XQLRQ�PHPEHUVKLS�JHQHUDOO\�LQFUHDVHV�ZLWK�ILUP�VL]H�IRU�DOO�HVWLPDWHV��)RU

H[DPSOH��LQ������DQG�HPSOR\LQJ�WKH�LQIRUPDWLRQ�RQ�XQLRQ�PHPEHUVKLS�RI�WKH�SDUWQHU��VHH

7DEOH���LQ�DSSHQGL[�,9���WKH�FRUUHVSRQGLQJ�PDUJLQDO�HIIHFWV�DUH��������������IRU�ILUP�VL]H����

�����HPSOR\HHV���������������IRU�ILUP�VL]H������������HPSOR\HHV�DQG��������������IRU�ILUP

VL]H�������RU�PRUH�HPSOR\HHV����7KHVH�ILQGLQJV�DUH�LQ�DFFRUGDQFH�ZLWK�HVWLPDWHV�SURYLGHG�E\

(UQVW�HW�DO���������DQG�/RUHQ]�:DJQHU���������4XDOLILHG�ZKLWH�FROODU�ZRUNHUV�KDYH�D

VLJQLILFDQWO\�ORZHU�OLNHOLKRRG�RI�EHLQJ�D�XQLRQ�PHPEHU�IRU�DOO�\HDUV��DV�LQ�WKH�DERYH�FLWHG

VWXGLHV��)RU�������7DEOH����VSHFLILFDWLRQ�$�,���IRU�H[DPSOH��WKH�PDUJLQDO�HIIHFW�LV��������������

���)XUWKHUPRUH��RXU�HVWLPDWHV�LQGLFDWH�WKDW�WKHUH�LV�D�SRVLWLYH�LPSDFW�RI�WHQXUH�RQ�XQLRQ

PHPEHUVKLS�LQ�PRVW�\HDUV��ZKLOH�(UQVW�HW�DO���������GR�QRW�ILQG�D�SRVLWLYH�WHQXUH�HIIHFW�IRU

WKHLU�HQODUJHG�*62(3�GDWD�VHW��PDOH�DQG�IHPDOH�IXOO�WLPH�DQG�SDUW�WLPH�ZRUNHUV���1RWH�WKDW

WKH�SUREDELOLW\�RI�XQLRQ�PHPEHUVKLS�LV�XQDIIHFWHG�E\�VFKRROLQJ�DQG�RFFXSDWLRQDO

TXDOLILFDWLRQ��ZKLFK�LV�LQ�OLQH�ZLWK�PRVW�SDUDPHWHU�HVWLPDWHV�REWDLQHG�E\�(UQVW�HW�DO���������

*UHDW�%ULWDLQ

(PSOR\LQJ�WKH�VRFLDO�FXVWRP�SUR[LHV�ZKLFK�XVH�WKH�LQIRUPDWLRQ�RQ�XQLRQ�PHPEHUVKLS�RI�WKH

VSRXVH�RU�SDUWQHU�LQ�RXU�HVWLPDWLRQ�SURFHGXUH�\LHOGV�QRQ�VLJQLILFDQW�HVWLPDWHV�IRU�DOO�\HDUV�

+HQFH��ZH�ILQG�QR�OLQN�EHWZHHQ�WKH�XQLRQ�DFWLYLWLHV�RI�VSRXVHV�RU�SDUWQHUV�DQG�WKH

UHVSRQGHQW¶V�OLNHOLKRRG�RI�XQLRQ�PHPEHUVKLS��7KHUHIRUH��VRFLDO�FXVWRP�HIIHFWV�PLJKW�QRW�EH

DQ�LPSRUWDQW�GHWHUPLQDQW�RI�WUDGH�XQLRQ�PHPEHUVKLS��7KLV�UHVXOW�IRU�*UHDW�%ULWDLQ�FRQWUDVWV

ZLWK�,QJKDP¶V��������ILQGLQJV�DQG�DOVR�ZLWK�RXU�FRQFOXVLRQ�IRU�:HVW�*HUPDQ\��+RZHYHU�

,QJKDP¶V�HVWLPDWHV�DUH�UHVWULFWHG�WR�D�VLQJOH�%ULWLVK�XQLYHUVLW\��7KH�GLIIHUHQWLDO�ILQGLQJV�IRU�WKH

WZR�FRXQWULHV�PLJKW�LQGLFDWH�WKDW�WKH�HIIHFWV�RI�H[FOXGDEOH�XQLRQ�JRRGV�DUH�PRUH�LPSRUWDQW�LQ

*UHDW�%ULWDLQ�WKDQ�LQ�:HVW�*HUPDQ\��+HQFH��LQ�*UHDW�%ULWDLQ��WKH�LPSDFW��IRU�H[DPSOH��RI

JULHYDQFH�SURFHGXUHV�RU�FKHDS�DFFHVV�WR�SHQVLRQV�FRXOG�EH�VWURQJHU�WKDQ�WKH�HIIHFWV�IURP

FRPSO\LQJ�ZLWK�WKH�JURXS�QRUP�RI�XQLRQ�PHPEHUVKLS��+RZHYHU��ZH�DUH�QRW�DEOH�WR�VROYH�WKLV

LVVXH�HPSLULFDOO\��VLQFH�RXU�VRFLDO�FXVWRP�SUR[\��EDVHG�RQ�WKH�SDUWQHU
V�XQLRQ�DFWLYLW\��LV�D

PL[WXUH�RI�LQIRUPDWLRQ�RQ�WKH�DFWXDO�GHFLVLRQ�WR�MRLQ��ZKLFK�PLJKW�EH�FDXVHG�E\�WKH�H[LVWHQFH

RI�XQLRQ�SURYLGHG�SULYDWH�JRRGV��DQG�RQ�WKH�EHOLHI�LQ�WKH�FROOHFWLYH�SULQFLSOHV�RI�XQLRQV��7KXV�

������������������������������������������������
���7KH�SUREDELOLW\�RI�WKH�UHIHUHQFH�SHUVRQ�ZLWK�FKDUDFWHULVWLF�µILUP�VL]H�OHVV�WKDQ����HPSOR\HHV¶�DQG�PHDQV�RI�DOO

RWKHU�FKDUDFWHULVWLFV�LV������

�� 7KH�SUREDELOLW\�RI�WKH�UHIHUHQFH�SHUVRQ�ZLWK�FKDUDFWHULVWLF�µRUGLQDU\�EOXH�FROODU�ZRUNHU¶�DQG�PHDQV�RI�DOO�RWKHU
FKDUDFWHULVWLFV�LV������



��

LW�VHHPV�UHDVRQDEOH�DOVR�IRU�*UHDW�%ULWDLQ�WR�WHVW�ZKHWKHU�WKH�XQLRQ�PHPEHUVKLS�GHFLVLRQ�LV

DIIHFWHG�E\�WKH�SROLWLFDO�EHOLHI�RI�WKH�UHOHYDQW�VSRXVH�RU�SDUWQHU�RU�E\�WKH�EOXH�FROODU�ZRUNHU

VWDWXV�RI�WKH�IDWKHU��DV�LW�LV�WKH�FDVH�LQ�:HVW�*HUPDQ\��2XU�ILQGLQJV�IRU�WKH�VRFLDO�FXVWRP

YDULDEOHV�DUH�SUHVHQWHG�LQ�7DEOH������

��7DEOH����

$OO�HVWLPDWHG�SDUDPHWHUV�RI�WKH�LQWHUDFWLRQ�RI�µSDUWQHU�SUHIHUV�/DERXU¶�DQG�ODJJHG�XQLRQ

GHQVLW\�DUH�SRVLWLYH�DQG�VLJQLILFDQW��VSHFLILFDWLRQ�$�,���7KH�FRUUHVSRQGLQJ�PDUJLQDO�HIIHFWV�DUH

��������������IRU���������������������IRU���������������������IRU���������������������IRU�����

DQG���������������IRU�������+HQFH��ZH�ILQG�HYLGHQFH�IRU�D�SRVLWLYH�LPSDFW�RI�WKH�LQGLYLGXDO

FRPPLWPHQW�WR�XQLRQLVP�RQ�WKH�OLNHOLKRRG�RI�XQLRQ�PHPEHUVKLS��7KLV�UHVXOW�VXSSRUWV�WKH

K\SRWKHVLV�RI�VRFLDO�FXVWRP�HIIHFWV�LQ�*UHDW�%ULWDLQ�IRU�HPSOR\HHV�FRYHUHG�E\�D�XQLRQ�ILUP

FRQWUDFW��7KH�HVWLPDWHG�SDUDPHWHUV�RI�WKH�LQWHUDFWLRQ�RI�µSDUWQHU�SUHIHUV�&RQVHUYDWLYHV¶�DQG

ODJJHG�XQLRQ�GHQVLW\�DUH�QHYHU�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��2EYLRXVO\��LQ�*UHDW�%ULWDLQ�

WKHUH�DUH�QR�VROLGDULW\�HIIHFWV�ZLWKLQ�WKH�JURXS�RI�SRWHQWLDO�QRQ�PHPEHUV��EXW�DQ�µDV\PPHWU\

RI�VROLGDULW\¶��1D\ORU�&ULSSV��������DV�LW�KDV�EHHQ�PRGHOOHG�DERYH��FI��HTXDWLRQ�������DQG�DOVR

EHHQ�REVHUYHG�IRU�*HUPDQ\�IRU�������7KH�HVWLPDWHG�SDUDPHWHUV�RI�ODJJHG�XQLRQ�GHQVLW\�DUH

SRVLWLYH�DQG�VLJQLILFDQW�IRU�WKH�\HDUV������DQG�������7KH�FRUUHVSRQGLQJ�PDUJLQDO�HIIHFWV�DUH

ERWK����������������,Q�WHUPV�RI�RXU�WKHRUHWLFDO�PRGHO��WKH�DERYH�UHVXOWV�SRLQW�WR�b�<���DQG�h� 

���)RU�WKHVH�WZR�\HDUV��ZH�WKXV�ILQG�HYLGHQFH�IRU�WKH�K\SRWKHVHV�RI�FRQIRUPLW\��)RU������

������DQG�������KRZHYHU��WKH�HVWLPDWHG�SDUDPHWHUV�RI�ODJJHG�XQLRQ�GHQVLW\�DUH�QRW

VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��7KLV�FRXOG�LQGLFDWH�VRYHUHLJQW\��,PSRVLQJ�VRYHUHLJQW\��h� 

���VSHFLILFDWLRQ�$�,,���ZH�ILQG�WKDW�WKH�HVWLPDWHG�SDUDPHWHUV�IRU�WKH�LQIRUPDWLRQ�RQ�µSDUWQHU

SUHIHUV�/DERXU¶��µSDUWQHU�SUHIHUV�&RQVHUYDWLYHV¶��DUH�DOZD\V�SRVLWLYH�DQG�VLJQLILFDQW��QHYHU

VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR���7KXV��IRU�WKH�\HDUV�������������DQG�������WKH�K\SRWKHVLV�RI

VRYHUHLJQW\�FDQQRW�EH�UHMHFWHG�IRU�*UHDW�%ULWDLQ�

([SORLWLQJ�WKH�LQIRUPDWLRQ�ZKHWKHU�WKH�IDWKHU�ZDV�D�EOXH�FROODU�ZRUNHU�ZKHQ�WKH�UHVSRQGHQW

ZDV�DJHG�����LQWHUDFWHG�ZLWK�ODJJHG�XQLRQ�GHQVLW\��\LHOGV�SRVLWLYH�DQG�VLJQLILFDQW�SDUDPHWHU

HVWLPDWHV�IRU�WKH�\HDUV������������DQG�������VSHFLILFDWLRQ�%�,���7KH�FRUUHVSRQGLQJ�PDUJLQDO

HIIHFWV�DUH������������������������������DQG����������������+HQFH��RQFH�PRUH��ZH�GHWHFW

HYLGHQFH�IRU�WKH�H[LVWHQFH�RI�VRFLDO�FXVWRP�HIIHFWV�IRU�WKHVH�\HDUV��+RZHYHU��WKH�HVWLPDWHG

������������������������������������������������
�� ,Q�7DEOHV���������LQ�DSSHQGL[�,9�FRPSOHWH�UHVXOWV�DUH�JLYHQ�IRU�DOO�VSHFLILFDWLRQV��7KH�5���RI�WKH�UHGXFHG�IRUP

HVWLPDWHV�RI�WKH�ZDJH�HTXDWLRQ�YDU\�EHWZHHQ������DQG�������7KH�RYHUDOO�/LNHOLKRRG�5DWLR�VWDWLVWLFV�RI�WKH
UHGXFHG�IRUP�HVWLPDWHV�RI�WKH�XQLRQ�PHPEHUVKLS�HTXDWLRQ�DUH�DOZD\V�VLJQLILFDQW�DW�a=�����



��

FRHIILFLHQW�IRU�ODJJHG�XQLRQ�GHQVLW\�LV�VLJQLILFDQW�DQG�SRVLWLYH�RQO\�LQ�������7KXV��ZH�ILQG�QR

HYLGHQFH�IRU�HOLWLVP��,QVWHDG��PRVW�HVWLPDWHV�SRLQW�WR�WKH�H[LVWHQFH�RI�VRFLDO�FXVWRP�HIIHFWV

ZKLFK�DUH�LQGHSHQGHQW�RI�WKH�OHYHO�RI�XQLRQ�GHQVLW\��LJQRULQJ�WKH�ERUGHUOLQH�FDVH�RI��� ���

,PSRVLQJ�VRYHUHLJQW\��VSHFLILFDWLRQ�%�,,��\LHOGV�HVWLPDWHV��ZKLFK�DUH�LQ�OLQH�ZLWK�RXU�DERYH

LQWHUSUHWDWLRQ�

7KH�OLNHOLKRRG�RI�XQLRQ�PHPEHUVKLS�LV�PRVWO\�XQDIIHFWHG�E\�ZDJHV��2QO\�LQ���RXW�RI����VHWV

RI�HVWLPDWHG�SDUDPHWHUV�WKHUH�LV�SRVLWLYH�LPSDFW�RI�ZDJHV�RQ�WKH�XQLRQ�PHPEHUVKLS�GHFLVLRQ

�VHH�7DEOH����LQ�DSSHQGL[�,9���7KLV�UHVXOW�LV�LQ�DFFRUGDQFH�ZLWK�HYLGHQFH�EDVHG�RQ�ILUP�GDWD

IRU�*UHDW�%ULWDLQ�SURYLGHG�E\�%RRWK�&KDWWHUML�����������7HQXUH�KDV�D�VLJQLILFDQWO\�SRVLWLYH

LPSDFW�RQ�WKH�SUREDELOLW\�RI�XQLRQ�PHPEHUVKLS�IRU�DOO�\HDUV��EXW�RXU�UHVXOWV�SURYLGH�QR

HYLGHQFH�IRU�D�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�WKH�SUREDELOLW\�RI�XQLRQ�PHPEHUVKLS�DQG

SRWHQWLDO�H[SHULHQFH��DV�REWDLQHG�E\�%RRWK���������+RZHYHU��%RRWK��������FDQQRW�FRQWURO�IRU

WHQXUH�DQG�KHU�UHVXOWV�PLJKW�SLFN�XS�WHQXUH�HIIHFWV�DV�ZHOO��0DOH�HPSOR\HHV�ZLWK�D�KLJKHU

HGXFDWLRQDO�GHJUHH�KDYH�D�VLJQLILFDQWO\�ORZHU�XQLRQ�PHPEHUVKLS�SUREDELOLW\�LQ�PRVW�\HDUV�

)XUWKHUPRUH��WKHUH�LV�VRPH�HYLGHQFH�WKDW�WKH�OLNHOLKRRG�RI�XQLRQ�PHPEHUVKLS�LQFUHDVHV�ZLWK

ILUP�VL]H��ZKLFK�LV�LQ�OLQH�ZLWK�WKH�UHVXOWV�E\�%RRWK��������

&URVV�&RXQWU\�&RPSDULVRQ

&RPSDULQJ�WKH�UHVXOWV�IRU�*UHDW�%ULWDLQ�DQG�:HVW�*HUPDQ\��ZH�ILQG�HYLGHQFH�IRU�VRFLDO

FXVWRP�HIIHFWV�LQ�WKH�GHWHUPLQDWLRQ�RI�WUDGH�XQLRQ�PHPEHUVKLS�LQ�ERWK�FRXQWULHV��+RZHYHU�

VRPH�RI�RXU�ILQGLQJV�DUH�VHQVLWLYH�WR�WKH�H[DFW�VSHFLILFDWLRQ�RI�WKH�LQGLYLGXDO�YDOXDWLRQ�RI

XQLRQV��(PSOR\LQJ�VRFLDO�FXVWRPV�SUR[LHV�EDVHG�RQ�WKH�SDUWQHU¶V�DFWLYLW\�RU�KHU�SROLWLFDO

EHOLHIV�\LHOGV�GLIIHUHQW�UHVXOWV�IRU�ERWK�FRXQWULHV��:KLOH�WKH�SDUWQHU¶V�XQLRQ�PHPEHUVKLS�

LQWHUDFWHG�ZLWK�ODJJHG�XQLRQ�GHQVLW\��LV�DOZD\V�VLJQLILFDQW�IRU�*HUPDQ\��LW�LV�QHYHU�VR�IRU

*UHDW�%ULWDLQ��6LPLODUO\��WKH�LQWHUDFWLRQ�RI�µSDUWQHU�SUHIHUV�/DERXU��63'�¶�DQG�ODJJHG�XQLRQ

GHQVLW\�LV�DOZD\V�VLJQLILFDQW�LQ�WKH�PHPEHUVKLS�HTXDWLRQ�IRU�*UHDW�%ULWDLQ��EXW�QRW�QHFHVVDULO\

IRU�:HVW�*HUPDQ\��(PSOR\LQJ�VRFLDO�FXVWRP�SUR[LHV�EDVHG�RQ�WKH�RFFXSDWLRQDO�VWDWXV�RI�WKH

IDWKHU�SURGXFHV�VLPLODU�UHVXOWV�LQ�ERWK�FRXQWULHV��7KLV�FRXOG�LPSO\�WKDW�WKH�HDUO\�VRFLDOLVDWLRQ

SURFHVV�ZLWKLQ�WKH�IDPLO\�ZLWK�UHVSHFW�WR�WKH�DIILQLW\�WR�XQLRQLVP�ZRUNV�VLPLODU�LQ�ERWK

������������������������������������������������
�� $OVR�LQ�OLQH�ZLWK�WKH�UHVXOWV�RI�%RRWK�&KDWWHUML���������ZH�ILQG�WKDW�XQLRQ�GHQVLW\�KDV�D�VLJQLILFDQWO\�SRVLWLYH

LPSDFW�RQ�KRXUO\�ZDJHV�IRU�PRVW�\HDUV��DSSHQGL[�,9���+RZHYHU��WKH�HVWLPDWHG�SDUDPHWHUV�IRU�WKH�ODWHQW
HQGRJHQRXV�YDULDEOH�µXQLRQ�PHPEHUVKLS¶�DUH�QHYHU�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�
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FRXQWULHV�DQG�LV�UREXVW�RYHU�WLPH��)XUWKHUPRUH��LQ�QHLWKHU�FRXQWU\�ZH�ILQG�HYLGHQFH�IRU

HOLWLVP�

���&RQFOXVLRQ

7KH�FHQWUDO�REMHFWLYH�RI�WKLV�SDSHU�ZDV�WR�EXLOG�D�EULGJH�EHWZHHQ�D�YDULHW\�RI�WKHRUHWLFDO�PRG�

HOV�RI�VRFLDO�FXVWRP�EDVHG�RSHQ�VKRS�WUDGH�XQLRQV�DQG�WKH�HPSLULFDO�ZRUN�RQ�WKH�GHWHUPLQDQWV

RI�XQLRQ�PHPEHUVKLS��:H�WKHUHIRUH�GHYHORS�D�WKHRUHWLFDO�PRGHO�ZKLFK�QHVWV�FRPSHWLQJ

K\SRWKHVHV�RQ�WKH�QDWXUH�RI�WKH�VRFLDO�FXVWRP�HIIHFWV��2XU�ILQGLQJV�IRU�:HVW�*HUPDQ\�DQG

*UHDW�%ULWDLQ�UHYHDO�WKDW�VRFLDO�FXVWRP�HIIHFWV�LQGHHG�SOD\�D�FUXFLDO�UROH�IRU�WKH�LQGLYLGXDO

GHFLVLRQ�WR�MRLQ�D�XQLRQ��:KLOH�RSHQ�VKRS�WUDGH�XQLRQV�LQ�ERWK�FRXQWULHV�PD\�ZHOO�IDFH�D

SUREOHP�RI�ZRUNHUV�WDNLQJ�D�IUHH�ULGH�RQ�XQLRQ�VHUYLFHV��RXU�UHVXOWV�SURYLGH�HYLGHQFH�LQ

VXSSRUW�RI�WKH�K\SRWKHVLV�WKDW�VRFLDO�FXVWRP�HIIHFWV�UHVWULFW�VXFK�RSSRUWXQLVWLF�EHKDYLRXU�

2EVHUYLQJ�WKHVH�VRFLDO�FXVWRP�FRQVWUDLQWV�ERWK�IRU�:HVW�*HUPDQ\�DQG�*UHDW�%ULWDLQ���DW�OHDVW

IRU�FRYHUHG�ZRUNHUV���LQGLFDWHV�WKH�UREXVWQHVV�RI�VRFLDO�FXVWRP�HIIHFWV�ZLWK�UHVSHFW�WR

VLJQLILFDQWO\�GLIIHUHQW�V\VWHPV�RI�LQGXVWULDO�UHODWLRQV��+RZHYHU��VLQFH�GLIIHUHQW�SUR[LHV�IRU�WKH

LQGLYLGXDO�YDOXDWLRQ�RI�UHSXWDWLRQ�RZLQJ�WR�PHPEHUVKLS�DUH�IRXQG�WR�VLJQLILFDQWO\�LQIOXHQFH

WKH�SUREDELOLW\�RI�XQLRQ�PHPEHUVKLS�LQ�WKH�WZR�FRXQWULHV��WKH�QDWXUH�RI�VRFLDO�FXVWRP�HIIHFWV

PLJKW�EH�GLIIHUHQW�LQ�*UHDW�%ULWDLQ�DQG�:HVW�*HUPDQ\�

%HVLGHV�GHPRQVWUDWLQJ�WKH�LPSRUWDQFH�RI�VRFLDO�FXVWRP�HIIHFWV��RXU�ILQGLQJV�DGG�HYLGHQFH�WR

WKH�GLVFXVVLRQ�ZKHWKHU�XQLRQ�GHQVLW\�LQIOXHQFHV�WKH�UHSXWDWLRQ�RU�SUHVWLJH�IURP�MRLQLQJ�D

XQLRQ��)RU�QHLWKHU�FRXQWU\�ZH�ILQG�HYLGHQFH�IRU�HOLWLVP��EXW�RWKHUZLVH�WKH�UHVXOWV�DUH�QRW�FOHDU�

FXW��8VLQJ�FRQWHPSRUDQHRXV�SUR[LHV�IRU�WKH�LQGLYLGXDO�HYDOXDWLRQ�RI�XQLRQLVP�ZH�REVHUYH

VRFLDO�FXVWRP�HIIHFWV�EDVHG�RQ�FRQIRUPLVW�DWWLWXGHV�LQ�:HVW�*HUPDQ\�DQG�IRU�*UHDW�%ULWDLQ�LQ

VLQJOH�\HDUV��,Q�FRQWUDVW��H[SORLWLQJ�VRFLDO�FXVWRP�SUR[LHV�UHO\LQJ�RQ�LQIRUPDWLRQ�RQ

HPSOR\PHQW�DFWLYLWLHV�RI�WKH�IDWKHU��ZKHQ�WKH�UHVSRQGHQW�ZDV�DJHG����RU�����SRLQW�WR�WKH

H[LVWHQFH�RI�VRFLDO�FXVWRP�HIIHFWV�EDVHG�RQ�VRYHUHLJQ�EHKDYLRXU��HVSHFLDOO\�IRU�*HUPDQ\�

6LQFH�WKH�ODWWHU�HVWLPDWHV�DUH�SUHVXPDEO\�QRW�SODJXHG�E\�DQ\�ELDV�GXH�WR�DVVRUWDWLYH�PDWLQJ�

ZH�FRQFOXGH�WKDW�RXU�UHVXOWV�DUH�PRVWO\�LQ�IDYRXU�RI�VRFLDO�FXVWRP�HIIHFWV�EDVHG�RQ�VRYHUHLJQ

EHKDYLRXU���7KLV�ZRXOG�LPSO\�WKDW�PLQLPXP�GHQVLWLHV�GR�QRW�UHSUHVHQW�D�SUREOHP�IRU��PRGHOV

RI��RSHQ�VKRS�WUDGH�XQLRQV�

7KRXJK�RXU�ZRUN�FRQWDLQV�ILUVW�HVWLPDWHV�RI�WKH�LPSDFW�RI�VRFLDO�FXVWRP�HIIHFWV�RQ�WUDGH�XQLRQ

PHPEHUVKLS��EDVHG�RQ�WZR�QDWLRQDOO\�UHSUHVHQWDWLYH�KRXVHKROG�SDQHO�VWXGLHV��WKHUH�UHPDLQ

LVVXHV�ZKLFK�KDYH�WR�EH�VHWWOHG��0RVW�FUXFLDO�LV�WKH�QHHG�IRU�DGGLWLRQDO�PHDVXUHV�RI�VRFLDO
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FXVWRP��:H�HPSOR\�VRFLDO�FXVWRP�SUR[LHV�EDVHG�RQ�WKH�DFWLRQ�DQG�WKH�SROLWLFDO�EHOLHI�RI�WKH

VSRXVH�RU�SDUWQHU�RU�RQ�WKH�IRUPHU�HPSOR\PHQW�VWDWXV�RI�WKH�IDWKHU�RI�RXU�UHVSRQGHQWV��$V

1D\ORU�&ULSSV��������VWUHVV��SHHU�SUHVVXUH�ZLWKLQ�WKH�ILUP�LV�DOVR�D�PDMRU�UHDVRQ�IRU�MRLQLQJ�D

XQLRQ��+HQFH��WKHUH�LV�DGGLWLRQDO�GHPDQG�IRU�VRFLDO�FXVWRP�SUR[LHV�RI�WKH�ZRUNSODFH�HQYL�

URQPHQW��)XUWKHUPRUH��&KHFFKL�&RUQHR��������DUJXH�IRU�DJJUHJDWH�LQGLFDWRUV�RI�VRFLDO�FXVWRP

HIIHFWV��VLQFH�WKH�IRUPDWLRQ�RI�DWWLWXGHV�LQ�WKH�HUD�RI�PDVV�FRPPXQLFDWLRQ�LV�DOVR�GHWHUPLQHG

E\�QRUPV�ZKLFK�HQFRPSDVV�WKH�ZKROH�VRFLHW\��7KXV��D�IXOO�HPSLULFDO�H[SODQDWLRQ�RI�UHSXWDWLRQ

EDVHG�WUDGH�XQLRQ�PHPEHUVKLS�GHWHUPLQDQWV�KDV�WR�FRQVLGHU�D�YDULHW\�RI�VRFLDO�FXVWRP

SUR[LHV��0RUHRYHU��LW�ZRXOG�EH�GHVLUDEOH�WR�LQFOXGH�SXUH�SULYDWH�JRRG�LQFHQWLYHV�DQG�WR

FRPSDUH�WKHLU�LPSDFW�RQ�WUDGH�XQLRQ�PHPEHUVKLS�ZLWK�WKRVH�RI�VRFLDO�FXVWRP�HIIHFWV�
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5HIHUHQFHV

$PHPL\D��7����������7KH�(VWLPDWLRQ�RI�D�6LPXOWDQHRXV�(TXDWLRQ�*HQHUDOL]HG�3URELW�0RGHO�
(FRQRPHWULFD���������������

$QGUHZV��0��-���'��1��)��%HOO�DQG�5��8SZDUG���������8QLRQ�&RYHUDJH�'LIIHUHQWLDOV��6RPH
(VWLPDWHV�IRU�*UHDW�%ULWDLQ�8VLQJ�WKH�1HZ�(DUQLQJV�6XUYH\�3DQHO�'DWD�6HW��2[IRUG
%XOOHWLQ�RI�(FRQRPLFV�DQG�6WDWLVWLFV�����������

%HFNHU��*�6����������$�7UHDWLVH�RQ�WKH�)DPLO\��&DPEULGJH��+DUYDUG�8QLYHUVLW\�3UHVV�

%OXQGHOO��5��:��DQG�5��-��6PLWK���������6LPXOWDQHRXV�0LFURHFRQRPHWULF�0RGHOV�ZLWK�&HQ�
VRUHG�RU�4XDOLWDWLYH�'HSHQGHQW�9DULDEOHV��LQ��0DGGDOD��*��6���&��5��5DR�DQG�+��'��9LQRG
�HGV���+DQGERRN�RI�6WDWLVWLFV��������������$PVWHUGDP��1RUWK�+ROODQG�

%RRWK��$��/����������7KH�)UHH�5LGHU�3UREOHP�DQG�D�6RFLDO�&XVWRP�0RGHO�RI�7UDGH�8QLRQ
0HPEHUVKLS��7KH�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��������������

%RRWK��$��/����������(VWLPDWLQJ�WKH�3UREDELOLW\�RI�7UDGH�8QLRQ�0HPEHUVKLS��$�6WXG\�RI�0HQ
DQG�:RPHQ�LQ�%ULWDLQ��(FRQRPLFD�����������

%RRWK��$��/��DQG�0��&KDWWHUML���������5HSXWDWLRQ��0HPEHUVKLS�DQG�:DJHV�LQ�DQ�2SHQ�6KRS
7UDGH�8QLRQ��2[IRUG�(FRQRPLF�3DSHUV�����������

%RRWK��$��/��DQG�0��&KDWWHUML���������8QLRQ�0HPEHUVKLS�DQG�:DJH�%DUJDLQLQJ�ZKHQ�0HP�
EHUVKLS�LV�QRW�&RPSXOVRU\��7KH�(FRQRPLF�-RXUQDO��������������

&KHFFKL��'��DQG�*��&RUQHR���������6RFLDO�&XVWRP�DQG�6WUDWHJLF�(IIHFWV�LQ�7UDGH�8QLRQ�0HP�
EHUVKLS��,WDO\������������8QLYHUVLW\�RI�%RQQ��'LVFXVVLRQ�3DSHU�1R��$�����

&RUQHR��*����������6HPL�XQLRQL]HG�%DUJDLQLQJ�ZLWK�(QGRJHQRXV�0HPEHUVKLS�DQG�0DQDJH�
PHQW�2SSRVLWLRQ��-RXUQDO�RI�(FRQRPLFV�������������

&RUQHR��*����������6RFLDO�&XVWRP��0DQDJHPHQW�2SSRVLWLRQ��DQG�7UDGH�8QLRQ�0HPEHUVKLS�
(XURSHDQ�(FRQRPLF�5HYLHZ�������������

&RUQHR��*����������7KH�7KHRU\�RI�WKH�2SHQ�6KRS�7UDGH�8QLRQ�5HFRQVLGHUHG��/DERXU�(FR�
QRPLFV�����������

'HHU\��'��DQG�+��'H�&LHUL���������'HWHUPLQDQWV�RI�7UDGH�8QLRQ�0HPEHUVKLS�LQ�$XVWUDOLD�
%ULWLVK�-RXUQDO�RI�,QGXVWULDO�5HODWLRQV�����������

'HQQ\��.����������0RGHOOLQJ�7UDGH�8QLRQ�0HPEHUVKLS��2SHQ�6KRSV�DQG�3ULYDWH�*RRGV�
3DSHU�SUHVHQWHG�DW��WK�(XURSHDQ�$VVRFLDWLRQ�RI�/DERXU�(FRQRPLVWV
�&RQIHUHQFH��$DUKXV��

(UQVW��0���%��)LW]HQEHUJHU�DQG�,��+DJJHQH\���������:HU�LVW�QRFK�0LWJOLHG�LQ
*HZHUNVFKDIWHQ"��=(:�'LVFXVVLRQ�3DSHU��0DQQKHLP�

*RHUNH��/����������$Q�2SHQ�6KRS��:DJH�%DUJDLQLQJ��DQG�7D[DWLRQ���$�1RWH��2[IRUG�(FR�
QRPLF�3DSHUV�������������

+HFNPDQ��-��-����������'XPP\�(QGRJHQRXV�9DULDEOHV�LQ�D�6LPXOWDQHRXV�(TXDWLRQ�6\VWHP�
(FRQRPHWULFD�������������

+ROPOXQG��%��DQG�3��/XQGERUJ���������:DJH�%DUJDLQLQJ��8QLRQ�0HPEHUVKLS��DQG�WKH
2UJDQL]DWLRQ�RI�8QHPSOR\PHQW�,QVXUDQFH��8SSVDOD�8QLYHUVLW\��:RUNLQJ�3DSHU���������

,QJKDP��0����������8QLRQ�-RLQLQJ��DQ�(PSLULFDO�7HVW�RI�WKH�6RFLDO�&XVWRP�0RGHO��$SSOLHG
(FRQRPLFV�/HWWHUV������������
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/D\DUG��5���6��1LFNHOO�DQG�5��-DFNPDQ���������8QHPSOR\PHQW��0DFURHFRQRPLF�3HUIRUPDQFH
DQG�WKH�/DERXU�0DUNHW��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�

/RUHQ]��:��DQG�-��:DJQHU���������%HVWLPPXQJVJU�QGH�YRQ�*HZHUNVFKDIWVPLWJOLHGVFKDIW�XQG
2UJDQLVDWLRQVJUDG��(LQH�|NRQRPHWULVFKH�$QDO\VH�DXI�0LNURGDWHQEDVLV�I�U�GLH�%XQGHVUH�
SXEOLN�'HXWVFKODQG��=HLWVFKULIW�I�U�:LUWVFKDIWV��XQG�6R]LDOZLVVHQVFKDIWHQ������������

0DGGDOD��*��6����������/LPLWHG�GHSHQGHQW�DQG�4XDOLWDWLYH�9DULDEOHV�LQ�(FRQRPHWULFV��&DP�
EULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�

0RUHWRQ��'�5����������$Q�2SHQ�7UDGH�8QLRQ�0RGHO�RI�:DJHV��(IIRUW�DQG�0HPEHUVKLS�
(XURSHDQ�-RXUQDO�RI�3ROLWLFDO�(FRQRP\�������������

1D\ORU��5����������$�6RFLDO�&XVWRP�0RGHO�RI�&ROOHFWLYH�$FWLRQ��(XURSHDQ�-RXUQDO�RI
3ROLWLFDO�(FRQRP\������������

1D\ORU��5��DQG�0��&ULSSV���������$Q�(FRQRPLF�7KHRU\�RI�WKH�2SHQ�7UDGH�8QLRQ��(XURSHDQ
(FRQRPLF�5HYLHZ���������������

1D\ORU��5��DQG�2��5DDXP���������7KH�2SHQ�6KRS�8QLRQ��:DJHV�DQG�0DQDJHPHQW
2SSRVLWLRQ��2[IRUG�(FRQRPLF�3DSHUV�������������

3RKOPHLHU��:����������6LPXOWDQH�3URELW��XQG�7RELWPRGHOOH��%HUOLQ��6SULQJHU�

5LYHUV��'��DQG�4��+��9XRQJ���������/LPLWHG�,QIRUPDWLRQ�(VWLPDWRUV�DQG�([RJHQHLW\�7HVWV�IRU
6LPXOWDQHRXV�3URELW�0RGHOV��-RXUQDO�RI�(FRQRPHWULFV�������������

6FKPLGW��&��0����������5HODWLYH�:DJH�(IIHFWV�RI�*HUPDQ�8QLRQV��'LVFXVVLRQ�3DSHU�
8QLYHUVLW\�RI�0XQLFK�

6WHZDUW��0��%����������8QLRQ�:DJH�'LIIHUHQWLDOV�LQ�DQ�(UD�RI�'HFOLQLQJ�8QLRQL]DWLRQ��2[IRUG
%XOOHWLQ�RI�(FRQRPLFV�DQG�6WDWLVWLFV�������������

7D\ORU��0��)���HG�����������%ULWLVK�+RXVHKROG�3DQHO�6XUYH\�8VHU�0DQXDO�9ROXPHV�$��%��%��
8QLYHUVLW\�RI�(VVH[�

:DJQHU��-����������*HZHUNVFKDIWVPLWJOLHGVFKDIW�XQG�$UEHLWVHLQNRPPHQ�LQ�GHU
%XQGHVUHSXEOLN�'HXWVFKODQG��,IR�6WXGLHQ�������������

:DJQHU��*���5��%XUNKDXVHU�DQG�)��%HKULQJHU���������7KH�(QJOLVK�/DQJXDJH�3XEOLF�8VH�)LOH�RI
WKH�*HUPDQ�6RFLR�(FRQRPLF�3DQHO��7KH�-RXUQDO�RI�+XPDQ�5HVRXUFHV�������������

:LQGROI��+��DQG�-��+DDV���������:KR�-RLQV�WKH�8QLRQ"�'HWHUPLQDQWV�RI�7UDGH�8QLRQ
0HPEHUVKLS�LQ�:HVW�*HUPDQ\������������(XURSHDQ�6RFLRORJLFDO�5HYLHZ������������
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7DEOH��

6RFLDO�&XVWRP��8QLRQ�0HPEHUVKLS�DQG�:DJHV

:HVW�*HUPDQ\

��XQLRQ�PHPEHUVKLS�HTXDWLRQ��

���� ���� ����

$��6RFLDO�FXVWRP�YDULDEOHV�XVLQJ�SDUWQHU�LQIRUPDWLRQ

,��*HQHUDO�UHSXWDWLRQ�IXQFWLRQ

�D� 3DUWQHU�XQLRQ�PHPEHU���XQLRQ�GHQVLW\����� �����
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%��6RFLDO�FXVWRP�YDULDEOH�XVLQJ�IDWKHU�LQIRUPDWLRQ

,��*HQHUDO�UHSXWDWLRQ�IXQFWLRQ

)DWKHU�EOXH�FROODU�ZRUNHU��XQLRQ�GHQVLW\����� �����

�������

�����

�������

�����

�������

8QLRQ�GHQVLW\����� �����

�������

������

�������

������

�������

,,��,PSRVHG�UHVWULFWLRQ��VRYHUHLJQW\

)DWKHU�EOXH�FROODU�ZRUNHU �����

�������

�����

�������

�����

�������

1 ��� ��� ���

1RWHV� 0RGHO��6LPXOWDQHRXV�HTXDWLRQ�PRGHO��'DWD�VRXUFH��*HUPDQ�6RFLR�(FRQRPLF�3DQHO��*62(3��

'HSHQGHQW�YDULDEOH��XQLRQ�PHPEHUVKLS�GXPP\�

$V\PSWRWLF�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�
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7DEOH��

6RFLDO�&XVWRP��8QLRQ�0HPEHUVKLS�DQG�:DJHV

*UHDW�%ULWDLQ

��XQLRQ�PHPEHUVKLS�HTXDWLRQ��

���� ���� ���� ���� ����

$� 6RFLDO�FXVWRP�YDULDEOHV�XVLQJ�SDUWQHU
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,��*HQHUDO�UHSXWDWLRQ�IXQFWLRQ
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1RWHV� 0RGHO��6LPXOWDQHRXV�HTXDWLRQ�PRGHO��'DWD�VRXUFH��%ULWLVK�+RXVHKROG�3DQHO�6XUYH\��%+36��

'HSHQGHQW�YDULDEOH��XQLRQ�PHPEHUVKLS�GXPP\�

$V\PSWRWLF�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�
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$SSHQGLFHV

,��0HPEHUVKLS�'HPDQG�&XUYH��0'�

7KH�SDUDPHWHU�g�LV�GLVWULEXWHG�XQLIRUPO\�RQ�WKH�LQWHUYDO�>����@��6LQFH�HPSOR\HHV�ZKLFK�DUH

FKDUDFWHULVHG�E\�KLJKHU�YDOXHV�RI�g�ZLOO�MRLQ�WKH�XQLRQ�ILUVW��WKH�YDOXH�RI�g�IRU�WKH�PDUJLQDO

PHPEHU�N�LV�JLYHQ�E\�gN� �����P��IRU�P�³�>����@��6XEVWLWXWLQJ�LQ�WKH�UHSXWDWLRQ�IXQFWLRQ����

\LHOGV�

�$���� U 5 P PN = - + -+h hb� �� �

7KH�H[SHFWHG�XWLOLW\�JDLQ�RI�MRLQLQJ�D�XQLRQ�LV�HTXDO�WR�]HUR�IRU�WKH�PDUJLQDO�PHPEHU�DQG�JLYHQ

E\� %=� �=�gN���WKDW�LV�HTXDWLRQ�����RI�WKH�PDLQ�WH[W��RU�E\�

�$���� { }a
� � � � �� � � � �= 1 Z X Z J X Z U UN N= - - + - +� � a a

)RU� %=� ���WR�KROG��WKH�H[SUHVVLRQ�LQ�EUDFHV�KDV�WR�EH�QHJDWLYH��'LIIHUHQWLDWLQJ� %=�ZLWK�UHVSHFW

WR�WKH�ZDJH�Z��ZKHUH�IRU�FRQYHQLHQFH��ZH�HPSOR\�1�LQVWHDG�RI�1�Z���\LHOGV�

�$���� { } [ ]a
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 � �= 1 X Z J X Z U 1 X Z J J X Z
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,I�WKH�XWLOLW\�IXQFWLRQ�X����LV�VXIILFLHQWO\�FRQFDYH�VXFK�WKDW�X
�Z�����J�����X
�Z�������J��!����WKDW

LV��LI�WKH�SHUFHQWDJH�RI�LQFRPH�WKDW�LV�SDLG�DV�PHPEHUVKLS�IHH�LV�QRW�WRR�KLJK��RU�LI�WKH�IHH�LV

FRQVWDQW��
a
=
Z
�!����'LIIHUHQWLDWLQJ� %=�ZLWK�UHVSHFW�WR�WKH�GHQVLW\�OHYHO�P�\LHOGV�

�$���� ( ) [ ]a � � � � � �=P 1 P P= - - + - + - -� � � �a a h h b h

)RU�b� ���RU�h� ���� %=�GHFOLQHV�ZLWK�PHPEHUVKLS��7KXV��WKH�0'�RI�D�XQLRQ�RI�HOLWLVWV�RU

VRYHUHLJQ�HPSOR\HHV�KDV�D�SRVLWLYH�VORSH��)RU�FRQIRUPLVWV��b�����KROGV�DQG�WKH�WHUP�LQ�VTXDUH

EUDFNHWV�LQ��$����LV�SRVLWLYH�IRU�DQ\�GHQVLW\�DERYH�WKH�PLQLPXP�OHYHO��P�!�V���h�����b�������h��

,,��7KH�:DJH�%DUJDLQLQJ�&XUYH��:%�

7KH�:%�UHVXOWV�IURP�WKH�PD[LPLVDWLRQ�RI�WKH�DV\PPHWULF�1DVK�SURGXFW��ZKHUH�WKH�UHVSHFWLYH

ZHLJKWV�r�DQG������r��DUH�JLYHQ�E\�WKH�XQLRQ¶V��UHVSHFWLYHO\��ILUP
V�EDUJDLQLQJ�SRZHU������r�����

7KH�ILUP¶V�JDLQ�IURP�EDUJDLQLQJ�LV�GHILQHG�E\�LWV�SURILWV�P��7KH�XQLRQ�PD[LPLVHV�WKH

�H[SHFWHG��XWLOLW\�RI�LWV�PHGLDQ�PHPEHU�K��7KH�PHGLDQ�PHPEHU�LV�UHODWHG�WR�WKH�PDUJLQDO

PHPEHU�N�LQ�WKH�IROORZLQJ�ZD\�

�$���� g gK N P= + = -� � � �� � � �
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UHWDLQ�WKH�XQLRQ�VWDWXV��7KH�XQLRQ¶V�WKUHDW�SRLQW�LV�WKHQ�JLYHQ�E\�X�%����aUK��0D[LPLVDWLRQ�RI

WKH�ZHLJKWHG�1DVK�SURGXFW�ZLWK�UHVSHFW�WR�WKH�ZDJH�\LHOGV�HTXDWLRQ�����RI�WKH�PDLQ�WH[W��)RU��f
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6XIILFLHQW�FRQGLWLRQV�IRU�9Z�����WR�KROG�DUH�WKDW�WKH�ODERXU�GHPDQG�FXUYH�LV�ZHDNO\�FRQFDYH

�1ZZ��������DQG�WKDW�WKH�VXP�RI�WZLFH�WKH�ODERXU�GHPDQG�HODVWLFLW\�DQG�WKH�UDWLR�RI�ODERXU�FRVW

WR�SURILWV�LV�SRVLWLYH��VLQFH���1Z��P����1�P�
�
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)RU�D�XQLRQ�RI�HOLWLVW�RU�VRYHUHLJQ�PHPEHUV��9P�!����VXFK�WKDW�WKH�:%�LV�XSZDUG�VORSLQJ��VHH

ILJXUH�����)RU�FRQIRUPLVWV��FKDUDFWHULVHG�E\�b�����DQG�h�!����WZR�FDVHV�FDQ�EH�GLVWLQJXLVKHG��,I

P����V��WKH�:%�ZLOO�EH�GRZQZDUG�VORSLQJ��VLQFH�9P������,I��KRZHYHU��P�!��V��9P�!���ZLOO

KROG��6LQFH�VWDELOLW\�UHTXLUHV�WKDW�WKH�:%�LV�IODWWHU�WKDQ�WKH�0'��ILJXUH���GHSLFWV�WKH

HTXLOLEULXP�RXWFRPH�

,,,��6WDELOLW\�

,Q�D�VLWXDWLRQ��LQ�ZKLFK�D�JLYHQ�ZDJH�GHQVLW\�FRPELQDWLRQ�OLHV�QHLWKHU�RQ�WKH�:%�QRU�RQ�WKH

0'��HPSOR\HHV�FDQ�JDLQ�XWLOLW\�E\�HLWKHU�MRLQLQJ�RU�OHDYLQJ�WKH�XQLRQ��,I�WKH\�GR�VR��XQLRQ�GHQ�

VLW\�ZLOO�DGMXVW�XQWLO�DQ�RXWFRPH�RQ�WKH�0'�LV�UHDFKHG��,I�WKLV�RXWFRPH�LV�QRW�FRQVLVWHQW�ZLWK�D

EDUJDLQLQJ�UHVXOW��WKH�ZDJH�ZLOO�DGMXVW�DQG��KHQFH��WKH�GHQVLW\�ZLOO�FKDQJH��DQG�VR�IRUWK��7KLV

SURFHVV�ZLOO�FRQWLQXH�XQWLO�DQ�LQWHUVHFWLRQ�RI�WKH�WZR�FXUYHV�LV�UHDFKHG��6LQFH�RQO\�RXWFRPHV

RQ�WKH�SRVLWLYHO\�VORSHG�DUP�RI�WKH�0'�QHHG�WR�EH�FRQVLGHUHG��WKH�V\VWHP�GHILQHG�E\�WKH�WZR

HTXDWLRQV� %=�DQG�9�ZLOO�EH�VWDEOH�LI�WKH�VORSH�RI�WKH�0'�LV�JUHDWHU�LQ�DEVROXWH�YDOXH�WKDQ�WKH

VORSH�RI�WKH�:%��/HW�eP� ���
a
=
P
P�

a
=
Z
Z�!���DQG�eZ� ���9P�P�9Z�Z��6WDELOLW\�RI�WKH�V\VWHP�ZLOO
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�a a �- ��6LQFH�9Z�����DQG�
a
=
Z
�!����FI��$���DQG�$����KROGV��VWDELOLW\�LPSOLHV�'��

���0RUHRYHU��'�����LV�DOVR�WUXH�IRU�D�QHJDWLYHO\�VORSHG�:%�VLQFH�9P�����DQG�
a
=
P
�����

,9��8QLRQ�0HPEHUVKLS�DQG�:DJH�(TXDWLRQV�IRU�:HVW�*HUPDQ\�DQG�*UHDW�%ULWDLQ

7DEOH��D

9DULDEOH�'HVFULSWLRQV�DQG�0HDQV���:HVW�*HUPDQ\

��VXEVDPSOH�ZLWK�YDOLG�SDUWQHU�LQIRUPDWLRQ��

1RWHV� 'DWD�VRXUFH��*HUPDQ�6RFLR�(FRQRPLF�3DQHO��*62(3��

)RU�GXPP\�YDULDEOHV��WKH�EDVH�FDWHJRU\�LV�JLYHQ�LQ�SDUHQWKHVHV�

9DULDEOH 'HVFULSWLRQ ���� ���� ����

OQ�KRXUO\�ZDJH 1DWXUDO�ORJ�RI�KRXUO\�ZDJH ���� ���� ����

8QLRQ�PHPEHU 'XPP\�������HOVH� ���� ���� ����

3DUWQHU�PHPEHU��XQLRQ�GHQVLW\������ 'XPP\�������HOVH���LQGXVWU\�VSHFLILF�XQLRQ�GHQVLW\����� ���� ���� ����

3DUWQHU�SUHI��63'��XQLRQ�GHQVLW\����� 'XPP\��3DUWQHU�SUHIHUV�6RFLDO�'HPRFUDWV��63'��������HOVH�

�LQGXVWU\�VSHFLILF�XQLRQ�GHQVLW\��������3DUWQHU�SUHIHUV�RWKHU

SDUW\�RU�QR�UHYHDOHG�SUHIHUHQFHV�

����� ���� ����

3DUWQHU�SUHI��&'8�&68�XQLRQ

����GHQVLW\�����

'XPP\��3DUWQHU�SUHIHUV�&KULVWLDQ�'HPRFUDWV��&'8��RU

&KULVWLDQ�6RFLDO�8QLRQ��&68��������HOVH���LQGXVWU\�VSHFLILF

XQLRQ�GHQVLW\���������3DUWQHU�SUHIHUV�RWKHU�SDUW\�RU�QR

UHYHDOHG�SUHIHUHQFHV�

���� ���� ����

8QLRQ�GHQVLW\����� ,QGXVWU\�VSHFLILF�XQLRQ�GHQVLW\�LQ�SHUFHQWDJH�SRLQWV�ODJJHG

E\�RQH�SHULRG

����� ����� �����

4XDOLILHG�EOXH�FROODU�ZRUNHU 'XPP\�������HOVH����2UGLQDU\�EOXH�FROODU�ZRUNHU� ���� ���� ����

2UGLQDU\�ZKLWH�FROODU�ZRUNHU 'XPP\�������HOVH����2UGLQDU\�EOXH�FROODU�ZRUNHU� ���� ���� ����

4XDOLILHG�ZKLWH�FROODU�ZRUNHU 'XPP\�������HOVH����2UGLQDU\�EOXH�FROODU�ZRUNHU� ���� ���� ����

7HQXUH���\HDUV� 0HDVXUHG�LQ�\HDUV ����� ����� �����

([SHULHQFH��\HDUV� 3RWHQWLDO�H[SHULHQFH�PHDVXUHG�LQ�\HDUV ����� ����� �����

)RUHLJQHU 'XPP\�������HOVH� ���� ���� ����

6FKRROLQJ�OHYHO����WK�FODVV 'XPP\����WK�FODVV�JUDGH�������HOVH������WK�FODVV�JUDGH��QR

GHJUHH�

���� ���� ����

6FKRROLQJ�OHYHO��XQLY��HQWU\�TXDO� 'XPP\��XQLYHUVLW\�HQWU\�TXDOLILFDWLRQ�������HOVH������WK�FODVV

JUDGH��QR�GHJUHH�

���� ���� ����

2FFXSDW��TXDO���DSSUHQWLFHVKLS 'XPP\�������HOVH����QR�GHJUHH� ���� ���� ����

2FFXSDW��TXDO���XQLYHUVLW\�GHJUHH 'XPP\�������HOVH����QR�GHJUHH� ���� ���� ����

)LUP�VL]H�����������HPSOR\HHV 'XPP\�������HOVH����OHVV�WKDQ����HPSOR\HHV� ���� ���� ����

)LUP�VL]H�������������HPSOR\HHV 'XPP\�������HOVH����OHVV�WKDQ����HPSOR\HHV� ���� ���� ����

)LUP�VL]H�������RU�PRUH�HPSOR\HHV 'XPP\�������HOVH����OHVV�WKDQ����HPSOR\HHV� ���� ���� ����

,QIRUPDWLRQ�XVHG�WR�FRQVWUXFW

VRFLDO�FXVWRP�SUR[LHV

3DUWQHU�XQLRQ�PHPEHU 'XPP\�������HOVH� ���� ���� ����

3DUWQHU�SUHIHUV�63' 'XPP\�������HOVH� ���� ���� ����

3DUWQHU�SUHIHUV�&'8�&68 'XPP\�������HOVH� ���� ���� ����

1 1XPEHU�RI�REVHUYDWLRQV ���� ���� ����
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7DEOH��E

9DULDEOH�'HVFULSWLRQV�DQG�0HDQV��:HVW�*HUPDQ\

��VXEVDPSOH�ZLWK�YDOLG�IDWKHU�LQIRUPDWLRQ��

1RWHV� 'DWD�VRXUFH��*HUPDQ�6RFLR�(FRQRPLF�3DQHO��*62(3��

)RU�GXPP\�YDULDEOHV��WKH�EDVH�FDWHJRU\�LV�JLYHQ�LQ�SDUHQWKHVHV�

9DULDEOH 'HVFULSWLRQ ���� ���� ����

OQ�KRXUO\�ZDJH 1DWXUDO�ORJ�RI�KRXUO\�ZDJH ���� ���� ����

8QLRQ�PHPEHU 'XPP\�������HOVH� ���� ���� ����

)DWKHU�EOXH�FROODU���XQLRQ�GHQVLW\����

��

'XPP\�������HOVH���LQGXVWU\�VSHFLILF�XQLRQ�GHQVLW\����� ����� ����� �����

8QLRQ�GHQVLW\����� ,QGXVWU\�VSHFLILF�XQLRQ�GHQVLW\�LQ�SHUFHQWDJH�SRLQWV�ODJJHG

E\�RQH�SHULRG

����� ����� �����

4XDOLILHG�EOXH�FROODU�ZRUNHU 'XPP\�������HOVH����2UGLQDU\�EOXH�FROODU�ZRUNHU� ���� ���� ����

2UGLQDU\�ZKLWH�FROODU�ZRUNHU 'XPP\�������HOVH����2UGLQDU\�EOXH�FROODU�ZRUNHU� ���� ���� ����

4XDOLILHG�ZKLWH�FROODU�ZRUNHU 'XPP\�������HOVH����2UGLQDU\�EOXH�FROODU�ZRUNHU� ���� ���� ����

7HQXUH���\HDUV� 0HDVXUHG�LQ�\HDUV ����� ����� �����

([SHULHQFH��\HDUV� 3RWHQWLDO�H[SHULHQFH�PHDVXUHG�LQ�\HDUV ����� ����� �����

)RUHLJQHU 'XPP\�������HOVH� ���� ���� ����

6FKRROLQJ�OHYHO����WK�FODVV 'XPP\����WK�FODVV�JUDGH�������HOVH������WK�FODVV�JUDGH��QR

GHJUHH�

���� ���� ����

6FKRROLQJ�OHYHO��XQLY��HQWU\�TXDO� 'XPP\��XQLYHUVLW\�HQWU\�TXDOLILFDWLRQ�������HOVH������WK�FODVV

JUDGH��QR�GHJUHH�

���� ���� ����

2FFXSDW��TXDO���DSSUHQWLFHVKLS 'XPP\�������HOVH����QR�GHJUHH� ���� ���� ����

2FFXSDW��TXDO���XQLYHUVLW\�GHJUHH 'XPP\�������HOVH����QR�GHJUHH� ���� ���� ����

)LUP�VL]H�����������HPSOR\HHV 'XPP\�������HOVH����OHVV�WKDQ����HPSOR\HHV� ���� ���� ����

)LUP�VL]H�������������HPSOR\HHV 'XPP\�������HOVH����OHVV�WKDQ����HPSOR\HHV� ���� ���� ����

)LUP�VL]H�������RU�PRUH�HPSOR\HHV 'XPP\�������HOVH����OHVV�WKDQ����HPSOR\HHV� ���� ���� ����

,QIRUPDWLRQ�XVHG�WR�FRQVWUXFW

VRFLDO�FXVWRP�SUR[\

)DWKHU�EOXH�FROODU�ZRUNHU 'XPP\�������HOVH� ���� ���� ����

1 1XPEHU�RI�REVHUYDWLRQV ��� ��� ���
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7DEOH��D

9DULDEOH�'HVFULSWLRQV�DQG�0HDQV��*UHDW�%ULWDLQ

��VXEVDPSOH�ZLWK�YDOLG�SDUWQHU�LQIRUPDWLRQ��

1RWHV�� 'DWD�VRXUFH��%ULWLVK�+RXVHKROG�3DQHO�6XUYH\��%+36��

)RU�GXPP\�YDULDEOHV��WKH�EDVH�FDWHJRU\�LV�JLYHQ�LQ�SDUHQWKHVHV�

9DULDEOH 'HVFULSWLRQ ���� ���� ���� ���� ����

OQ�KRXUO\�ZDJH 1DWXUDO�ORJ�RI�KRXUO\�ZDJH ���� ���� ���� ���� ����

8QLRQ�PHPEHU 'XPP\��0HPEHU�RI�UHFRJQLVHG�XQLRQ�RU

VWDII�DVVRFLDWLRQ�������HOVH�

���� ���� ���� ���� ����

3DUWQHU�SUHI���/DERXU�XQLRQ�GHQVLW\����

��

'XPP\��3DUWQHU�SUHIHUV�/DERXU������

HOVH���LQGXVWU\�VSHFLILF�XQLRQ�GHQVLW\���

�����3DUWQHU�SUHIHUV�RWKHU�SDUW\�RU�QR

UHYHDOHG�SUHIHUHQFHV�

����� ����� ����� ����� �����

3DUWQHU�SUHI��&RQVHUY��XQLRQ�GHQVLW\���

��

'XPP\��3DUWQHU�SUHIHUV�&RQVHUYDWLYHV

������HOVH���LQGXVWU\�VSHFLILF�XQLRQ

GHQVLW\�������������3DUWQHU�SUHIHUV�RWKHU

SDUW\�RU�QR�UHYHDOHG�SUHIHUHQFHV�

����� ����� ����� ���� ����

8QLRQ�GHQVLW\����� ,QGXVWU\�VSHFLILF�XQLRQ�GHQVLW\�LQ

SHUFHQWDJH�SRLQWV�ODJJHG�E\�RQH�SHULRG

����� ����� ����� ����� �����

(WKQLF 'XPP\��QRQ�ZKLWH�HWKQLF�JURXS������

HOVH�

���� ���� ���� ���� ����

0DQDJHU 'XPP\�������HOVH����QRW�PDQDJHU�RU

IRUHPDQ�

���� ���� ���� ���� ����

)RUHPDQ 'XPP\�������HOVH����QRW�PDQDJHU�RU

IRUHPDQ�

���� ���� ���� ���� ����

(GXFDWLRQ��KLJKHU�GHJUHH 'XPP\��+LJKHVW�HGXFDWLRQDO

TXDOLILFDWLRQ��KLJKHU�GHJUHH�RU�ILUVW�GHJUHH

������HOVH����QR�HGXFDWLRQDO�TXDOLILFDWLRQ�

���� ���� ���� ���� ����

(GXFDWLRQ��RWKHU�KLJKHU�TXDOLILFDWLRQV 'XPP\�������HOVH����QR�HGXFDWLRQDO

TXDOLILFDWLRQ�

���� ���� ���� ���� ����

(GXFDWLRQ��$�OHYHOV 'XPP\��*&(�$�OHYHOV��������HOVH�����QR

HGXFDWLRQDO�TXDOLILFDWLRQ�

���� ���� ���� ���� ����

(GXFDWLRQ��2�OHYHOV 'XPP\��*&(�2�OHYHOV�RU�HTXLYDOHQW����

��HOVH�����QR�HGXFDWLRQDO�TXDOLILFDWLRQ�

���� ���� ���� ���� ����

(GXFDWLRQ��$SSUHQWLFHVKLS 'XPP\�������HOVH�����QR�HGXFDWLRQDO

TXDOLILFDWLRQ�

���� ���� ���� ���� ����

7HQXUH��\HDUV� 0HDVXUHG�LQ�\HDUV ���� ���� ���� ���� ����

([SHULHQFH��\HDUV� 3RWHQWLDO�H[SHULHQFH�PHDVXUHG�LQ�\HDUV ����� ����� ����� ����� �����

)LUP�VL]H����������HPSOR\HHV 'XPP\�������HOVH����OHVV�WKDQ���

HPSOR\HHV�

���� ���� ���� ���� ����

)LUP�VL]H����������HPSOR\HHV 'XPP\�������HOVH����OHVV�WKDQ���

HPSOR\HHV�

���� ���� ���� ���� ����

)LUP�VL]H������������HPSOR\HHV 'XPP\�������HOVH����OHVV�WKDQ���

HPSOR\HHV�

���� ���� ���� ���� ����

)LUP�VL]H������������HPSOR\HHV 'XPP\�������HOVH����OHVV�WKDQ���

HPSOR\HHV�

���� ���� ���� ���� ����

)LUP�VL]H������������HPSOR\HHV 'XPP\�������HOVH����OHVV�WKDQ���

HPSOR\HHV�

���� ���� ���� ���� ����
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