
'HDU� $QRQ\PRXV� 5HIHUHH� ��� �FRUUHVSRQGLQJ� WR�
KWWSV���GRL�RUJ���������WF����������5&�� 
 
:H� WKDQN� \RX� IRU� \RXU� YDOXDEOH� FRPPHQWV�� +HUH� ZH� DGGUHVV� KRZ� ZH� UHYLVH� WKH� PDQXVFULSW�

FRUUHVSRQGLQJ�WR�\RXU�VSHFLILF�FRPPHQWV��7KH�FRPPHQWV�DUH�LQ�EODFN�ZRUGV��ZKLFK�DUH�IROORZHG�E\�

RXU�UHVSRQVHV�LQ�UHG�ZRUGV� 

 

&RPPHQW 

7KLV�SDSHU�GHVFULEHV�DQ�LQWHUHVWLQJ�DQG�ZHOO�FRQGXFWHG�VWXG\�RQ�YHU\�VPDOO�JODFLHUV�LQ�WKH�1RUWKHUQ�

-DSDQHVH�$OSV��$OWKRXJK� WKHVH� WLQ\�VQRZ�LFH�SDWFKHV�SUREDEO\�KDYH�D�YHU\� OLPLWHG�UHOHYDQFH�� WKHLU�

PRQLWRULQJ�DOORZV�QHZ�LQVLJKWV�LQWR�JODFLRORJLFDO�SURFHVVHV�GHWHUPLQLQJ�WKLV�JODFLHU�VL]H�FODVV��7KH�

HYDOXDWLRQ�RI�GDWD� VSHFLILF� WR� WKHVH�PLQLDWXUH�JODFLHUV� LQ�FRPSDULVRQ�ZLWK�ZRUOGZLGH�REVHUYDWLRQV�

UHVXOWV�LQ�YDOXDEOH�FRQFOXVLRQV��7KH�SDSHU�LV�PRVWO\�FOHDUO\�ZULWWHQ�DQG�LOOXVWUDWHG�DQG�ILWV�ZHOO�LQWR�

7KH�&U\RVSKHUH��+RZHYHU��ZKHQ�UHDGLQJ�WKH�PDQXVFULSW��D�UHODWLYHO\�ODUJH�DPRXQW�RI�PLQRU�LVVXHV�

DQG� TXHVWLRQV� FDPH� XS��$W� VHYHUDO� LQVWDQFHV��ZURQJ� XQLWV� DQG� �PD\EH��ZURQJO\� VWDWHG� UHVXOWV� DUH�

SUHVHQW�WKDW�UHTXLUH�FDUHIXO�UH�UHDGLQJ�E\�WKH�DXWKRUV��,�KDYH�WZR�PRUH�LPSRUWDQW�FRQFHSWXDO�FRPPHQWV�

WKDW�VKRXOG�EH�DGGUHVVHG�GXULQJ�WKH�UHYLVLRQ� 

5HVSRQVH 

7KH�IROORZLQJ�DUH�UHVSRQVHV�WR�WKH�VXEVWDQWLYH�DQG�GHWDLO�FRPPHQWV� 

 

6XEVWDQWLYH�FRPPHQWV� 

�ʁ&RPSXWDWLRQ�RI�PDVV�EDODQFH�SURILOHV��7KH�DXWKRUV�SUHVHQW�PDVV�EDODQFH�SURILOHV�DQG�HOHYDWLRQ�

JUDGLHQWV�IRU�ERWK�ZLQWHU�DQG�DQQXDO�EDODQFH��$OWKRXJK�WKH\�FRUUHFWO\�PHQWLRQ�DQG�WKDW�WKH�FRPSDULVRQ�

RI�GLJLWDO�HOHYDWLRQ�PRGHOV�GRHV�QRW�GHOLYHU�ORFDO�PDVV�EDODQFH��DOORZLQJ�WKH�FRPSXWDWLRQ�RI�JUDGLHQWV�

HWF���DQG�GLVFXVV�HPHUJHQFH�YHORFLWLHV�RI�WKH�LFH��WKH�FRQFHSWXDO�DSSURDFK�UHPDLQV�SDUWO\�YDJXH�DQG�

PLJKW� EH� TXHVWLRQDEOH� IRU� VRPH� VLWXDWLRQV�� ,Q� IDFW�� RQO\� IRU� RQH� RI� WKH� ILYH� LQYHVWLJDWHG� JODFLHUV��

HPHUJHQFH�YHORFLWLHV�KDYH�EHHQ�GHWHUPLQHG� LQ� WKH� ILHOG��0RUHRYHU�� WKH� LQYHVWLJDWHG� ORFDWLRQV�RQO\�

FRYHU�D�OLPLWHG�HOHYDWLRQ�UDQJH��DERXW�DW�WKH�PHGLDQ�JODFLHU�HOHYDWLRQ��0RUH�MXVWLILFDWLRQ�VKRXOG�EH�

SURYLGHG�IRU�WKH�DVVXPSWLRQ�WKDW�WKH�PHDVXUHG�HPHUJHQFH�YHORFLWLHV�DUH�GLUHFWO\�WUDQVIHUDEOH�WR�WKH�

RWKHU�JODFLHUV��DQG�WKDW�WKH�YDOXHV�PHDVXUHG�DUH�UHSUHVHQWDWLYH�IRU�WKH�HQWLUH�JODFLHU��&RQFHSWXDOO\��IRU�

W\SLFDO�DOSLQH�JODFLHUV��HPHUJHQFH�YHORFLWLHV�DUH�VPDOO�DURXQG�WKH�PHGLDQ�HOHYDWLRQ��EXW�LQFUHDVH�LQ�

PDJQLWXGH�WRZDUGV�WKH�WRS�DQG�WKH�VQRXW��,I�WKLV�DOVR�DSSOLHV�WR�WKH�SUHVHQW�VLWXDWLRQ�RQ�JODFLHUV�LQ�WKH�

-DSDQHVH�$OSV��LW�PLJKW�EH�WKDW�WKH�PHDVXUHPHQWV�MXVW�FDSWXUHG�WKH�ORZ�HPHUJHQFH�YHORFLWLHV�DW�PHGLDQ�

HOHYDWLRQ�EXW�WKH�VLJQDO�DFURVV�WKH�HQWLUH�HOHYDWLRQ�UDQJH�KDV�EHHQ�PLVVHG�DQG�PDVV�EDODQFH�SURILOHV�

GHULYHG�IURP�VXUIDFH�HOHYDWLRQ�FKDQJHV�DUH�WKXV�ELDVHG��,�GR�QRW�FRQVLGHU�WKLV�SRVVLELOLW\�DV�OLNHO\�DV�

WKH�PHDVXUHG�HPHUJHQFH�YHORFLWLHV�DUH�PXFK�VPDOOHU�WKDQ�WKH�PDVV�EDODQFH�UDWHV��DQG�WKH�G\QDPLFV�



RQ�WKH�VQRZ�LFH�SDWFKHV�LV�FHUWDLQO\�GLIIHUHQW�WKDQ�RQ�D�VWDQGDUG�JODFLHU��1HYHUWKHOHVV��WKH�LVVXH�QHHGV�

WR�EH�ORRNHG�DW�PRUH�FORVHO\��SURYLGLQJ�PRUH�MXVWLILFDWLRQ�IRU�WKH�DVVXPSWLRQV� 

5HVSRQVH 

:H�FKDQJH�D�SURILOH�RI�DOWLWXGH�FKDQJHV�LQVWHDG�RI�D�PDVV�EDODQFH�SURILOH�LQ�)LJXUH�����EHFDXVH�DFFXUDWH�

HVWLPDWHV�RI�HPHUJHQFH�YHORFLWLHV�DUH�GLIILFXOW��,Q�WKH�&KDQJUL�1XS�JODFLHU�LQ�1HSDO��WKH�HPHUJHQFH�

YHORFLW\�RI�WKH�JODFLHU�WHUPLQXV�LV�DERXW������P�D���DJDLQVW�DQ�DYHUDJH�KRUL]RQWDO�YHORFLW\�RI�����P�D���

�9LQFHQW�HW�DO���������� ,Q� WKH�$UJHQWLqUH�*ODFLHU� LQ� WKH�)UHQFK�$OSV�� WKH�HPHUJHQFH�YHORFLW\�RI� WKH�

JODFLHU�WHUPLQXV�LV�����P�D���DJDLQVW�D�KRUL]RQWDO�YHORFLW\�RI�������P�D����9LQFHQW�HW�DO����������$V�

VKRZQ�LQ�WKHVH�UHIHUHQFHV��WKH�HPHUJHQFH�YHORFLW\�LV�OHVV�WKDQ�D�WHQWK�RI�WKH�KRUL]RQWDO�YHORFLW\�RQ�WKH�

JODFLHU�VXUIDFH��,Q�WKH�FDVH�RI�96*V�LQ�WKH�-DSDQHVH�$OSV��WKH�KRUL]RQWDO�YHORFLW\�LV�OHVV�WKDQ���P�D����

DQG�ZH�FRQVLGHU�WKDW�WKH�HPHUJHQFH�YHORFLW\�LV�H[WUHPHO\�VPDOO��,Q�RXU�UHYLVHG�SDSHU��ZH�DGG�WKH�DERYH�

H[SODQDWLRQ�ZLWK�VRPH�UHIHUHQFHV�� WR�H[SODLQ�WKDW� WKH�HPHUJHQFH�YHORFLW\�RI�96*V�LQ�WKH�-DSDQHVH�

$OSV�LV�H[WUHPHO\�VPDOO��:H�GLVFXVV�WKH�FKDUDFWHULVWLFV�RI�WKH�PDVV�EDODQFH�SURILOH�XVLQJ�WKH�SURILOH�RI�

WKH�DOWLWXGH�FKDQJH�DV�DQ�HVWLPDWLRQ�WKDW�WKH�HPHUJHQFH�YHORFLW\�LV�ORZ� 

 

�ʁ&RQYHUWLQJ�VQRZ�LFH�YROXPH�FKDQJHV� WR�PDVV�FKDQJH��7KH�VWXG\� LV�EDVHG�RQ�VXUIDFH�HOHYDWLRQ�

FKDQJHV�WKDW�DUH�VXEVHTXHQWO\�FRQYHUWHG�WR�D�PDVV�FKDQJH�XVLQJ�D�GHQVLW\�DVVXPSWLRQ��ERWK�IRU�ZLQWHU�

DQG�DQQXDO�EDODQFH��,Q�P\�RSLQLRQ��WKHUH�LV�D�KLJK�SRWHQWLDO�IRU�XQFHUWDLQW\�WKDW�LV�EDUHO\�GHVFULEHG�LQ�

WKH�SDSHU�VR�IDU��7KH�DXWKRUV�UHO\�RQ�VRPH�ORFDO�REVHUYDWLRQV�RI�VQRZ�ILUQ�LFH�GHQVLW\�DQG�FRQVLGHU�

WKHVH�YDOXHV�DV�XQLYHUVDO��ERWK�UHJDUGLQJ�DOO�JODFLHUV�DQG�DOO�\HDUV��7KLV�LV�FHUWDLQO\�WRR�PXFK�VLPSOLILHG��

$� YDULDELOLW\� LQ� GHQVLWLHV� LQ� WKH� VSDWLR�WHPSRUDO� GRPDLQ� LV� FHUWDLQ�� ,W� LV� FOHDU� WKDW� WKLV� FDQQRW� EH�

PHDVXUHG�EXW�DQ�DGGLWLRQDO�XQFHUWDLQW\�FRPSRQHQW�WKDW�VKRXOG�EH�HVWLPDWHG�EDVHG�RQ�DV�PXFK�HYLGHQFH�

DV�SRVVLEOH�LV�FOHDUO\�QHHGHG��)XUWKHUPRUH��,�DP�DOVR�SDUWO\�GRXEWIXO�UHJDUGLQJ�WKH�FKRVHQ�QXPEHUV�

DQG�PHQWLRQHG�SURFHVVHV������7KH�GHQVLW\�RI�ZLQWHU�VQRZ�FRUUHVSRQGV�WR�WKH�REVHUYDWLRQV�DW�DQ�RII�

JODFLHU�VQRZ�REVHUYDWRU\��7KH�DXWKRUV�PHQWLRQ�WKDW�VQRZ�GHSWK�LV�KDOI�WKDW�RQ�WKH�JODFLHUV��PRVW�OLNHO\�

UHVXOWLQJ�LQ�VPDOOHU�GHQVLWLHV��0RUHRYHU��,�ZRXOG�H[SHFW�WKH�ZLQWHU�VQRZ�GHSWK�RQ�WKH�JODFLHUV�WR�EH�

SDUWLFXODUO\�KLJK�EHFDXVH�RI�D�VLJQLILFDQW�SRUWLRQ�RI�ZLQG�GULIWHG�DQG�DYDODQFKH�VQRZ������7KH�GHQVLW\�

RI�YROXPH�FKDQJH�LV�DFWXDOO\�QRW�RQO\�FRPSRVHG�RI�WKH�ILUVW�DQQXDO�OD\HU¶V�GHQVLW\��DV�VXJJHVWHG�E\�WKH�

DXWKRUV�� EXW� VWURQJO\� GHSHQGV� RQ� FRPSDFWLRQ� G\QDPLFV� LQ� ROGHU� OD\HUV��$OWKRXJK� LW� LV� DUJXHG� WKDW�

WUDQVLWLRQ� IURP� VQRZ� WR� LFH� LV� RFFXUULQJ� GXULQJ� D� VLQJOH� \HDU� XQGHU� WKLV� FOLPDWH�� PRUH� HYLGHQFH�

VXSSRUWLQJ�WKLV�FODLP�LV�QHFHVVDU\�LQ�P\�RSLQLRQ��,I�LQFRPSUHVVLEOH�JODFLHU�LFH������NJ�P����LV�IRUPHG�

GXULQJ�D�VLQJOH�\HDU��WKLV�VKRXOG�EHFRPH�HYLGHQW�LQ�ILHOG�REVHUYDWLRQV�DQG�LPDJHV�DIWHU�D�\HDU�ZLWK�

PDVV� ORVV�� ZKLFK� KDV� QRW� EHHQ� GHPRQVWUDWHG�� )LJXUH� �� VHHPV� WR� LQGLFDWH� VQRZ� VXUIDFH� DOPRVW�

HYHU\ZKHUH��$OVR��HYHQ�LI�FRPSDFWLRQ�RI�ROGHU�OD\HUV�ZDV�]HUR��WKH�VWURQJ�YDULDELOLW\�LQ�DQQXDO�PDVV�

EDODQFH�VKRXOG�OHDG�WR�GLIIHUHQFHV�LQ�WKH�GHQVLW\�RI�YROXPH�FKDQJH�EHWZHHQ�QHJDWLYH��KLJK�GHQVLW\�RI�

ORVW�PDWHULDO��DQG�SRVLWLYH��ORZHU�GHQVLW\�RI�JDLQHG�PDWHULDO��\HDUV�±�DQ�HIIHFW�WKDW�LV�QRW�FRQVLGHUHG�DW�



SUHVHQW��,�UHDOL]H�WKDW�LW�ZLOO�EH�GLIILFXOW�WR�UHVROYH�DOO�WKHVH�SURFHVVHV�ZLWKRXW�DQ\�IXUWKHU�REVHUYDWLRQV�

�WKDW�ZRXOG�EH�GLIILFXOW�LI�QRW�LPSRVVLEOH�WR�DFTXLUH���%XW�WKH�SUREOHP�VKRXOG�EH�FDUHIXOO\�GLVFXVVHG�

DQG�EH�LQFRUSRUDWHG�LQ�D�EHWWHU�XQFHUWDLQW\�HVWLPDWH�RI�VHDVRQDO�DQQXDO�PDVV�EDODQFHV��8QFHUWDLQWLHV�

SUHVHQWO\�DUH�WRR�VPDOO�LQ�P\�RSLQLRQ� 

5HVSRQVH 

$V�\RX�SRLQWHG�RXW��WKH�ZLQWHU�VQRZ�GHQVLW\�LQFOXGHV�XQFHUWDLQW\��7KHUHIRUH��WKH�DQQXDO�PDVV�EDODQFH�

GRHV�QRW�FRLQFLGH�ZLWK�WKH�VXP�RI�WKH�ZLQWHU�EDODQFH�DQG�VXPPHU�EDODQFH��,Q�RXU�UHYLVHG�SDSHU��ZH�

H[FOXGH� WKH� ZLQWHU� DQG� VXPPHU� EDODQFHV� LQ� 7DEOH� ��� )LJXUHV� �� DQG� ���� DQG� LQVWHDG� VKRZQ� DV�

DFFXPXODWLRQ�GHSWK�DQG�DEODWLRQ�GHSWK��+RZHYHU�� WR�FRPSDUH�ZLWK� WKH�PDVV�EDODQFH�DPSOLWXGH�RI�

JODFLHUV�ZKLFK�LV�UHFRUGHG�LQ�:*06��ZH�QHHG�WR�FDOFXODWH�WKH�ZLQWHU�DQG�VXPPHU�EDODQFHV�RI�WKH�

QRUWKHUQ�-DSDQHVH�$OSV��,Q�-DSDQHVH�PRXQWDLQV��WKH�VQRZ�GHQVLW\�RI�DYDODQFKH�GHSRVLWV�LV�ODUJHU�WKDQ�

WKDW�RI�VQRZIDOO�VQRZ�OD\HUV���1DUXVH�HW�DO���������$EH�HW�DO����������,Q�WKH�QRUWKHUQ�-DSDQHVH�$OSV��WKH�

GHQVLW\�RI�DYDODQFKH�GHSRVLWV�LV�����NJ�P���6KLPL]X�HW�DO����������7KHUHIRUH��ZH�FDOFXODWH�WKH�PDVV�

EDODQFH�DPSOLWXGH�XVLQJ�WKH�ZLQWHU�VQRZ�GHQVLW\�LQ�WKH�UDQJH�RI�����WR�����NJ�P���)LJXUHV����DQG����

DQG�WKH�DSSHQGL[�DUH�DOVR�UHYLVHG�DFFRUGLQJO\� 

7KH�WUDQVLWLRQ�IURP�VQRZ�WR�LFH�RFFXUUHG�GXULQJ�D�VLQJOH�\HDU��:H�DOUHDG\�FRQILUPHG�DQ�H[SRVHG�LFH�

OD\HU�RQ�WKH�JODFLHU�VXUIDFH�DW�WKH�HQG�RI�WKH�VQRZPHOW�VHDVRQ�RI�QHJDWLYH�EDODQFH�\HDU�EDVHG�RQ�DHULDO�

LPDJHV�DQG�ILHOG��LQ�)LJ��D�RI�$ULH�HW�DO����������7KHUHIRUH��ZH�XVH�����NJ�P���IRU�SRVLWLYH�EDODQFH�

\HDUV�DQG�����NJ�P���IRU�QHJDWLYH�EDODQFH�\HDUV�DV�WKH�VQRZ�GHQVLW\��7KHVH�GHQVLWLHV�DUH�GHULYHG�IURP�

PHDVXUHPHQW�GDWD�E\�.DZDVKLPD��������DQG�)XNXL�HW�DO��������� 

  



'HWDLOHG��FRPPHQWV� 

/LQH�����:K\�QR�HTXLOLEULXP�OLQH"�7KH�(/$�ZDV�MXVW�HLWKHU�DERYH�RU�EHORZ�WKH�JODFLHU� 

5HVSRQVH 

:H�FKDQJH�WR�µ96*V�LQ�-DSDQ�DUH�QRW�GLYLGHG�E\�D�GLVWLQFW�JODFLHU�(/$�LQWR�DQ�XSVWUHDP�DFFXPXODWLRQ�

]RQH�DQG�D�GRZQVWUHDP�DEODWLRQ�]RQH¶ 

 

/LQH�����RQO\�GHILQH�DFURQ\PV�LI�WKH\�DUH�DOVR�XVHG�ODWHU�LQ�WKH�SDSHU� 

5HVSRQVH 

:H�UHPRYH�
*35
�DV�ZH�GR�QRW�XVH�DQ\�PRUH� 

 

/LQH�����³YROXPH´�DQG�QRW�³PDVV´�FKDQJH�UHVXOWV�IURP�WKH�JHRGHWLF�PHWKRG� 

5HVSRQVH 

:H�FKDQJH�LW� 

 

/LQH�����*LYHQ� WKH�PXOWLWXGH�RI� UHFHQW� VWXGLHV� UHO\LQJ�RQ� WKH�JHRGHWLF�PHWKRG� IRU�JODFLHU� FKDQJH�

DVVHVVPHQW��,�ZRXOG�VXJJHVW�VHOHFWLQJ�QHZHU�DQG�PRUH�DSSURSULDWH�UHIHUHQFHV�RQ�WKH�PHWKRGRORJ\� 

5HVSRQVH 

:H�DGG�VRPH�UHIHUHQFHVɿ 

 

/LQH�����,W�ZRXOG�PDNH�VHQVH�WR�PHQWLRQ�DOUHDG\�KHUH�WKDW�WKH�JHRGHWLF�PHWKRG�GRHV�QRW�SURYLGH�ORFDO�

PDVV�EDODQFH��DQG�WKXV�PDVV�EDODQFH�SURILOHV��EXW�RQO\�HOHYDWLRQ�FKDQJH��*LYHQ�DQ�HVWLPDWH�RI�VSDWLDOO\�

GLVWULEXWHG�����HPHUJHQFH�YHORFLWLHV�$1'�ORFDO�GHQVLW\��WKLV�HOHYDWLRQ�FKDQJH�FDQ�EH�FRQYHUWHG�LQWR�D�

PDVV�EDODQFH�SURILOH��VHH�PDMRU�FRPPHQW�DERYH�� 

5HVSRQVH 

$V�UHVSRQGHG�VHFRQG�VXEVWDQWLYH�FRPPHQW�DERYH�� LQ�RXU� UHYLVHG�SDSHU��ZH�VKRZ�LW�DV�D�SURILOH�RI�

UHODWLYH�DOWLWXGH�FKDQJH� 

 

)LJXUH����,QVHW�LQ�PDS�LV�QRW�YHU\�FOHDU��,W�ZRXOG�KHOS�WR�VKRZ�HQWLUH�-DSDQ�DQG�XVH�FRORXU�VKDGLQJ�IRU�

WKH�VHD� 

5HVSRQVH 

:H�FKDQJH�LWɿ 

 

)LJXUH����PHQWLRQ�WKH�\HDU�RI�WKH�LPDJHV�LQ�WKH�FDSWLRQ� 

5HVSRQVH 

7KH�\HDU�RI�VKRRWLQJ�LV�DOUHDG\�OLVWHG�LQ������ 

 



7DEOH����7KH�DUHD�VWDWHG�LQ�WKH�ODVW�FROXPQ�LV�ZURQJ��W\SR�� 

5HVSRQVH 

:H�FKDQJH�\RXU�SRLQW�LQ�7DEOH����)RU�.DUDPDWVX]DZD�*ODFLHU��WKH�FRUUHFW�YDOXH�LV�������NP�� 

 

/LQH� ����$W� OHDVW� VRPHZKHUH� LQ� D� WDEOH�� WKH� H[DFW� GDWHV� RI� WKH� PHDVXUHPHQWV� QHHG� WR� EH� JLYHQ��

&RQVLGHULQJ�WKH�KLJK�PDVV�EDODQFH�DPSOLWXGHV��GDLO\�DEODWLRQ�DFFXPXODWLRQ�UDWHV�DUH�LPSRUWDQW��WKXV�

DOVR�WLPH�GLIIHUHQFHV�RI�D�IHZ�GD\V�ZLOO�EH�DIIHFWLQJ�WKH�VWDWHG�VHDVRQDO�DQQXDO�PDVV�EDODQFHV� 

5HVSRQVH 

:H�DGG�WKH�GDWH�RI�WKH�DHULDO�SKRWRJUDSK\� 

 

)LJXUH����:RXOG�EH�HDVLHU�WR�UHDG�ZLWK�D�ODUJHU�FRQWRXU�OLQH�VSDFLQJ� 

5HVSRQVH 

$OWKRXJK�ZH�FUHDWHG���P�DQG���P�FRQWRXU�OLQHV��WKH�WRSRJUDSK\�RI�WKH�VXUURXQGLQJ�PRXQWDLQV�KDV�

EHFRPH�GLIILFXOW�WR�VHH�LQ�GHWDLO��:H�GR�QRW�FKDQJH�WKH�ILJXUH� 

 

 

/LQH������UKR�LV�QRW�WKH�LFH�GHQVLW\�EXW�WKH�DYHUDJH�GHQVLW\�RI�WKH�ORVW�RU�JDLQHG�PDWHULDO��LQFOXGLQJ�WKH�

HIIHFWV�RI�WKH�FRPSDFWLRQ�RI�ORZHU�ILUQ�LFH�OD\HUV� 

5HVSRQVH 

:H�FKDQJH�WR�µVQRZ�DQG�LFH�GHQVLW\¶ 

 

/LQH������ ,W� LV� QRW� VWULFWO\� VSHDNLQJ� WKH� ³VWUDWLJUDSKLF� V\VWHP´��7KLV� V\VWHP� UHIHUV� WR� WKH� DEVROXWH�

PD[LPXP��ZLQWHU��DQG�PLQLPXP��DXWXPQ��RI�JODFLHU�PDVV��7KLV�GDWH�LV�QRUPDOO\�XQNQRZQ�DQG�FDQ�

UDUHO\�H[DFWO\�EH�PHW�E\�PRQLWRULQJ�SURJUDPPHV��,�DP�TXLWH�VXUH�WKDW�WKH�VXUYH\V�FRQGXFWHG�GR�QRW�

FRUUHVSRQG�WR�WKLV�VWUDWLJUDSKLF�V\VWHP��ZKLFK�LV�QRW�D�SUREOHP�EXW�QHHGV�WR�EH�VWDWHG���5HJDUGLQJ�WKH�

VWUDWLJUDSKLF�V\VWHP��UHIHUULQJ�WR�WKH�PXFK�QHZHU�&RJOH\�HW�DO�������SXEOLFDWLRQ�ZRXOG�SUREDEO\�EH�

PRUH�DSSURSULDWH� 

5HVSRQVH 

:H�DGG�&RJOH\�HW�DO���������DV�D�QHZ�UHIHUHQFH��,W�LV�QRW�HDV\�WR�WDNH�DHULDO�LPDJHV�EHIRUH�D�VQRZ\�

GD\��EHFDXVH�&HVVQD�IOLHV�RQ�FOHDU�ILQH�GD\V��$V�\RX�SRLQWHG�RXW��RXU�IOLJKW�GRHV�QRW�SHUIHFWO\�PDWFK�

WKH�VWUDWLJUDSKLF�V\VWHP��,Q�OLQH������ZH�DGG�WKH�VHQWHQFH�DV�³7KH�DHULDO�LPDJHV�ZHUH�WDNHQ�MXVW�EHIRUH�

WKH�VQRZ�IDOOV�DW�WKH�HQG�RI�VQRZPHOW�VHDVRQ�EDVHG�RQ�WKH�VWUDWLJUDSKLF�V\VWHP��+RZHYHU��WKH�GDWH�KDV�

D�JDS�RI�VHYHUDO�GD\V�IURP�D�GD\�EHIRUH�WKH�VQRZ�IDOOV��GXH�WR�IOLJKW�VFKHGXOH�DQG�ZHDWKHU�FRQGLWLRQV�´ 

 

/LQH������7KH�FKRLFH�RI�XVLQJ�WKH�VPDOOHVW�JODFLHU�DUHD�RYHU�WKH�VWXG\�SHULRG�IRU�LQIHUULQJ�WRWDO�PDVV�

EDODQFH�LV�LQWHUHVWLQJ�DQG�VKRXOG�EH�GLVFXVVHG�LQ�PRUH�GHSWK��,Q�IDFW��UHIHUHQFH�VXUIDFH�PDVV�EDODQFHV�



DUH�WKHQ�FRPSXWHG�WKDW�PD\�GLYHUJH�TXLWH�D�ELW�IURP�WKH�FRQYHQWLRQDO�PDVV�EDODQFH��W\SLFDOO\�UHSRUWHG�

LQ�JODFLHU�PRQLWRULQJ�SURJUDPPHV��UHODWHG�WR�WKH�DFWXDO�JODFLHU�VXUIDFH�DUHD��%RWK�V\VWHPV�KDYH�WKHLU�

SUR�DQG�FRQV��7KH�PDVV�JDLQ�RU�ORVV�RFFXUULQJ�EH\RQG�WKH�PLQLPXP�SHULPHWHU�RI�WKH�JODFLHU�FRXOG�

KRZHYHU�DOVR�EH�GHWHUPLQHG�DQG�LQFOXGHG�LQ�WKH�FRPSXWDWLRQV��2U�LV�WKHUH�D�UHDVRQ�WKDW�JODFLHU�H[WHQW�

KDV�QRW�EHHQ�UH�PDSSHG�HYHU\�\HDU" 

5HVSRQVH 

7KH�DQQXDO�JODFLHU�DUHD�LV�FRQILUPHG�E\�WKH�FKDQJH�RI�JODFLHU�WHUPLQXV��+RZHYHU��ZH�FRXOG�QRW�FRQILUP�

WKH�DQQXDO�JODFLHU�DUHD�LQ�WKH�-DSDQHVH�$OSV��EHFDXVH�VQRZ�FRYHU�DURXQG�JODFLHUV�GRHV�QRW�GLVDSSHDU�

RQ�D�SRVLWLYH�EDODQFH�\HDU��,Q�WKLV�FDVH��ZH�FRXOG�QRW�NQRZ�WKH�DQQXDO�JODFLHU�RXWOLQH�LQ�SRVLWLYH�EDODQFH�

\HDU��7KHUHIRUH��ZH�XVHG�WKH�VPDOOHVW�JODFLHU�DUHD�IRU�WKH�FDOFXODWLRQ�RI�JODFLHU�PDVV�EDODQFH�GXULQJ�

WKH�REVHUYDWLRQ�SHULRG��7KLV�DUHD�LV�FRPSRVHG�RI�EDUH�LFH�RQ�WKH�VXUIDFH�RI�WKH�ZKROH�DUHD��7KHUHIRUH��

WKLV�DUHD�LV�GHILQLWHO\�D�JODFLHU�DUHD� 

 

/LQH������:K\�LV�WKHUH�RQO\�D���P�EXIIHU�DURXQG�WKH�JODFLHU�H[WHQW"�7KH�FXUUHQW�JODFLHU�H[WHQW��RU�WKH�

PLQLPXP�RQH"�&KDQFHV�DUH�SUHWW\�KLJK�WKDW�WKHUH�LV�UHPQDQW�VRPH�VQRZ�FORVH�WR�WKH�JODFLHU�LQ�HLWKHU�

WKH�ILUVW�RU�WKH�VHFRQG�WHUUDLQ�PRGHO�WKDW�ZRXOG�FRPSOHWHO\�GLVWRUW�WKH�FRUUHFWLRQ�SURFHVV��*LYHQ�WKDW�D�

WHUUDLQ�PRGHO�FDQ�EH�JHQHUDWHG�IRU�D�ELJJHU�SHULPHWHU�DURXQG�WKH�JODFLHUV��ZK\�GLG�WKH�DXWKRUV�QRW�XVH�

DOO�RI� WKH�VWDEOH� WHUUDLQ�IRU� WKLV�DVVHVVPHQW"�,�ZRXOG�DFWXDOO\�(;&/8'(�WKH�EXIIHU�]RQH��7KH�WH[W�

KRZHYHU�FOHDUO\�LQGLFDWHV� WKDW� WKH�FRPSDULVRQ�ZDV�GRQH�:,7+,1�WKH�EXIIHU�]RQH��)XUWKHUPRUH�� LQ�

)LJXUH���LW�VHHPV�WKDW�WKH�EXIIHU�LV�PXFK�ELJJHU�WKDQ�WKH���P�VWDWHG��0RUH�H[SODQDWLRQ�LV�QHHGHG�KHUH� 

5HVSRQVH 

,Q�WKH�FDVH�WKDW�ZH�VHW�D�EXIIHU�]RQH�DURXQG�WKH�JODFLHU�DUHD��WKH�'60�FRPSDULVRQ�LQFOXGHV�WKH�FKDQJH�

RI�VQRZ�GHSWK��EHFDXVH�VQRZ�FRYHU�DURXQG�JODFLHU�GRHV�QRW�GLVDSSHDU�RQ�SRVLWLYH�EDODQFH�\HDU��7R�

DYRLG�WKLV��ZH�WRRN�D����P�EXIIHU�]RQH�IURP�WKH�RXWOLQH�RI�WKH�UHPDLQLQJ�VQRZ�DUHD�DURXQG�WKH�JODFLHU�

LQ� WKH� SRVLWLYH� EDODQFH� \HDU� RI� ������7KH� HQWLUH� DUHD�ZLWKLQ� WKLV� EXIIHU� ]RQH� LV� WKH� EHGURFNV��:H�

FRPSDUHG�WKH�'60�GLIIHUHQFHV�DW�WKH�VDPH�ORFDWLRQ�WKURXJK�WKH�REVHUYDWLRQ�SHULRG� 

$V�WKH�UHDVRQ�ZH�GR�QRW�FDOFXODWH�RQ�DOO�VWDEOH�WHUUDLQ��WKH�DFFXUDF\�RI�'60�GHSHQGV�RQ�WKH�VORSH��)LJ��

����7KH�URFN�ZDOO�VXUURXQGLQJ�WKH�JODFLHU�LQ�WKH�-DSDQHVH�$OSV�LV�D�VWHHS�VORSH��7KHUHIRUH��WKH�VWHHS�

VORSH�ZDV�H[FOXGHG��WR�YHULI\�WKH�DFFXUDF\�LQ�WKH�VORSH�]RQH�RI�WKH�VDPH�GHJUHH�DV�WKH�JODFLHU�DUHD� 

 

/LQH������SUREDEO\�³ZLQWHU�EDODQFH�HUURU´�LV�PHDQW�KHUH� 

5HVSRQVH 

:H�FKDQJH�LW��  

 

/LQH������3OHDVH�XVH�VXEVFULSW�IRU�Z�DQG�V�DIWHU�PDVV�EDODQFH�%��DQG�QRW�MXVW�%Z��%V���DOZD\V�IROORZLQJ�

WKH�WHUPLQRORJ\�SURSRVHG�LQ�&RJOH\�HW�DO�������� 



5HVSRQVH 

:H�FKDQJH�LW� 

 

/LQH������'R�\RX�PHDQ�³LQ�HOHYDWLRQ´�LQVWHDG�RI�³LQ�VORSH´" 

5HVSRQVH 

7KLV�LV�³LQ�VORSH´��7KH�VORSH�LV�VWHHSHU��WKH�DFFXUDF\�RI�WKH�'60�EHFRPHV�SRRU� 

 

/LQH� ����� 7KLV� XQFHUWDLQW\� UHIHUV� WR� WKH� GLJLWDO� HOHYDWLRQ� PRGHOV� EXW� GRHV� QRW� DFFRXQW� IRU� WKH�

�LPSRUWDQW�� XQFHUWDLQW\� GXH� WR� XQNQRZQ� GHQVLW\� RI� YROXPH� FKDQJH��7KLV� DVSHFW� DOVR� QHHGV� WR� EH�

FRQVLGHUHG� 

5HVSRQVH 

$V� UHVSRQGHG� VHFRQG� VXEVWDQWLYH� FRPPHQW� DERYH�� LQ� UHYLVH�� ZH� H[FOXGH� WKH�ZLQWHU� DQG� VXPPHU�

EDODQFHV�LQ�7DEOH����)LJXUHV���DQG�����DQG�LQVWHDG�VKRZQ�DV�DFFXPXODWLRQ�GHSWK�DQG�DEODWLRQ�GHSWK��

+RZHYHU��WR�FRPSDUH�ZLWK�WKH�PDVV�EDODQFH�DPSOLWXGH�RI�JODFLHUV�ZKLFK�LV�UHFRUGHG�LQ�:*06��ZH�

QHHG� WR� FDOFXODWH� WKH� ZLQWHU� DQG� VXPPHU� EDODQFHV� RI� WKH� QRUWKHUQ� -DSDQHVH�$OSV�� ,Q� -DSDQHVH�

PRXQWDLQV��WKH�VQRZ�GHQVLW\�RI�DYDODQFKH�GHSRVLWV�LV�ODUJHU�WKDQ�WKDW�RI�VQRZIDOO�VQRZ�OD\HUV��1DUXVH�

HW�DO���������$EH�HW�DO����������,Q�WKH�QRUWKHUQ�-DSDQHVH�$OSV��WKH�GHQVLW\�RI�DYDODQFKH�GHSRVLWV�LV�����

NJ�P���6KLPL]X�HW�DO����������7KHUHIRUH��ZH�FDOFXODWH�WKH�PDVV�EDODQFH�DPSOLWXGH�XVLQJ�WKH�ZLQWHU�

VQRZ�GHQVLW\�LQ�WKH�UDQJH�RI�����WR�����NJ�P���)LJXUHV����DQG����DQG�WKH�DSSHQGL[�DUH�DOVR�UHYLVHG�

DFFRUGLQJO\� 

 

/LQH������7KH�DQDO\VLV�RI�PDVV�EDODQFH�DPSOLWXGHV�LV�LQWHUHVWLQJ��+RZHYHU��WKH�XQLW�RI�DOO�QXPEHUV�LV�

ZURQJ��1XPEHUV�DUH�JLYHQ�LQ�PP�Z�H��� LQVWHDG�RI�P�Z�H��DV�VWDWHG�LQ�WKH�WH[W�DQG�LQ�WKH�ILJXUHV��,�

ZRXOG�FRQVLVWHQWO\�FRQYHUW�DOO�QXPEHUV�WR�P�Z�H���L�H��GLYLGH�WKHP�E\��������)XUWKHUPRUH��WKH�HIIHFW�

RI�WKH�SDUWO\�VKRUW�VHULHV��MXVW�IRXU�\HDUV�IRU�WKH�VWXGLHG�JODFLHUV��VKRXOG�EH�GLVFXVVHG��+RZ�VWURQJO\�

GR�WKH�H[WUHPH�\HDUV�������������KLJK�ORVV�������������KLJK�JDLQ��DIIHFW�WKH�UHVXOW"�$UH�WKH�IRXU�\HDUV�

VWDWLVWLFDOO\�VXIILFLHQW�WR�GUDZ�D�ILQDO�FRQFOXVLRQ" 

5HVSRQVH 

:H�FKDQJHG�DOO�XQLWV��7KH�QHJDWLYH�EDODQFH�\HDU�RI�����������DQG�SRVLWLYH�EDODQFH�\HDU�RI�����������

DUH�WKH�ODUJHVW�DQG�VPDOOHVW�VQRZ�GHSWK�UHVSHFWLYHO\�LQ�0XURGR�GDLUD�WKURXJK�WKH�SDVW����\HDUV��7KH�

WRWDO�PDVV�EDODQFH�RI�ERWK�\HDUV�ZDV�FDQFHOHG�RXW��7KH�PDVV�EDODQFH�RI�96*V�ZDV�ILUVW�REVHUYHG�LQ�

WKH�-DSDQHVH�$OSV�LQ�WKLV�VWXG\��2XU�GDWD�VKRZHG�WKDW�WKH�JODFLHU�PDVV�ORVW�ODUJHO\�RYHU�D�IRXU�\HDU�

SHULRG��7KH�SXUSRVH�RI�RXU�SDSHU�LV�WR�GLVFXVV�WKH�PDVV�EDODQFH�FKDQJHV�RYHU�D�IRXU�\HDU�SHULRG��7KH�

FKDUDFWHULVWLFV�RI�WKH�JODFLHUV�LQ�WKH�-DSDQHVH�$OSV�DUH�ZHOO�GHPRQVWUDWHG�HYHQ�RYHU�D�IRXU�\HDU�SHULRG� 

 

/LQH������$OWKRXJK�,�WKLQN�WKH�PHDVXUHPHQWV�OLNHO\�GR�QRW�FDSWXUH�WKH�IXOO�UDQJH�RI�DFWXDO�HPHUJHQFH�



YHORFLWLHV�� WKH� DQDO\VLV� LV� ZHOO�FRQGXFWHG� JLYHQ� WKH� GLIILFXOWLHV� RI� GLUHFW� ILHOG� REVHUYDWLRQV��

1HYHUWKHOHVV��LW�UHPDLQV�XQFOHDU�ZKDW�KDV�DFWXDOO\�EHHQ�GRQH�WR�GHULYH�PDVV�EDODQFH�SURILOHV�IURP�WKH�

HOHYDWLRQ�FKDQJHV��:KLFK�YDOXHV�IRU�WKH�HPHUJHQFH�YHORFLW\�KDYH�EHHQ�DSSOLHG��DQG�KRZ�KDYH�WKH\�

EHHQ�H[WUDSRODWHG�RYHU�WKH�HQWLUH�JODFLHU�VXUIDFH��DQG�WR�RWKHU�JODFLHUV"�0RUH�GHWDLOV�DUH�QHHGHG� 

5HVSRQVH 

$V�UHVSRQGHG�ILUVW�VXEVWDQWLYH�FRPPHQW�DERYH��ZH�FKDQJH�D�SURILOH�RI�DOWLWXGH�FKDQJHV�LQVWHDG�RI�D�

PDVV�EDODQFH�SURILOH�LQ�)LJXUH�����EHFDXVH�DFFXUDWH�HVWLPDWHV�RI�HPHUJHQFH�YHORFLWLHV�DUH�GLIILFXOW��,Q�

WKH�&KDQJUL�1XS�JODFLHU�LQ�1HSDO��WKH�HPHUJHQFH�YHORFLW\�RI�WKH�JODFLHU�WHUPLQXV�LV�DERXW������P�D���

DJDLQVW�DQ�DYHUDJH�KRUL]RQWDO�YHORFLW\�RI�����P�D����9LQFHQW�HW�DO����������,Q�WKH�$UJHQWLqUH�*ODFLHU�LQ�

WKH� )UHQFK�$OSV�� WKH� HPHUJHQFH� YHORFLW\� RI� WKH� JODFLHU� WHUPLQXV� LV� ����P� D��� DJDLQVW� D� KRUL]RQWDO�

YHORFLW\�RI�������P�D����9LQFHQW�HW�DO����������$V�VKRZQ�LQ�WKHVH�UHIHUHQFHV��WKH�HPHUJHQFH�YHORFLW\�LV�

OHVV�WKDQ�D�WHQWK�RI�WKH�KRUL]RQWDO�YHORFLW\�RQ�WKH�JODFLHU�VXUIDFH��,Q�WKH�FDVH�RI�96*V�LQ�WKH�-DSDQHVH�

$OSV�� WKH� KRUL]RQWDO� YHORFLW\� LV� OHVV� WKDQ� ��P� D���� DQG�ZH� FRQVLGHU� WKDW� WKH� HPHUJHQFH� YHORFLW\� LV�

H[WUHPHO\�VPDOO��,Q�RXU�UHYLVHG�SDSHU��ZH�DGG�WKH�DERYH�H[SODQDWLRQ�ZLWK�VRPH�UHIHUHQFHV��WR�H[SODLQ�

WKDW� WKH� HPHUJHQFH� YHORFLW\� RI� 96*V� LQ� WKH� -DSDQHVH�$OSV� LV� H[WUHPHO\� VPDOO�� :H� GLVFXVV� WKH�

FKDUDFWHULVWLFV�RI�WKH�PDVV�EDODQFH�SURILOH�XVLQJ�WKH�SURILOH�RI�WKH�DOWLWXGH�FKDQJH�DV�DQ�HVWLPDWLRQ�WKDW�

WKH�HPHUJHQFH�YHORFLW\�LV�ORZ� 

 

/LQH������,QWHUHVWLQJ�REVHUYDWLRQ��$Q\�SRVVLEOH�H[SODQDWLRQV" 

5HVSRQVH 

7KH� QRUWKHUQ� -DSDQHVH�$OSV� LV� D� KHDYLO\� VQRZ�FRYHUHG� DUHD� LQ� WKH�ZRUOG� GXH� WR� WKH� H[LVWHQFH� RI�

6LEHULDQ�+LJK�DQG�WKH�ZDUP�7VXVKLPD�FXUUHQW��.DZDVH�HW�DO����������$QQXDO�YDULDWLRQV�RI�VQRZIDOO�

DUH�TXLWH�ODUJH��ZKLFK�KDV�D�VLJQLILFDQW�LPSDFW�RQ�WKH�DFFXPXODWLRQ�RI�DYDODQFKHV�DQG�VQRZGULIWV��7KH�

DQQXDO�FKDQJH�RI�VQRZ�GHSWK�DOVR�LQIOXHQFHG�WKH�YROXPH�RI�DYDODQFKHV�DQG�VQRZGULIWV��7KHUHIRUH��WKH�

DQQXDO�PDVV�EDODQFH�RI�96*V�LV�JUHDWO\�DIIHFWHG�E\�DQQXDO�FKDQJHV�LQ�ZLQWHU�PDVV�EDODQFH�  

 

/LQH������:HOO��LW�LV�QRW�WKH�PDVV�EDODQFH�SURILOH�WKDW�KDV�EHHQ�PHDVXUHG�EXW�HOHYDWLRQ�FKDQJH��$FWXDOO\��

W\SLFDO�DOSLQH�JODFLHUV�ZRXOG�VKRZ�YHU\�VLPLODU�SURILOHV�RI�HOHYDWLRQ�FKDQJH�RYHU�VHDVRQDO�DQG�DQQXDO�

SHULRGV��WKH�ODWWHU�RQO\�LI� WKHLU�PDVV�EDODQFH�LV�FORVH�WR�]HUR���+RZHYHU��DFFRXQWLQJ�IRU�HPHUJHQFH�

YHORFLWLHV�OHDGV�WR�WKH�UHSRUWHG�PDVV�EDODQFH�SURILOHV�WKDW�DUH�EDVHG�RQ�ORFDO�PHDVXUHPHQWV�RI�PDVV�

EDODQFH��,Q�WKDW�VHQVH��,�DP�VWLOO�D�ELW�UHOXFWDQW�WR�DFFHSW�WKDW�HPHUJHQFH�YHORFLWLHV�DUH�PRUH�RU�OHVV�]HUR�

WKURXJKRXW� WKH� HQWLUH� HOHYDWLRQ� UDQJH� DQG� WKDW� PDVV� EDODQFH� SURILOHV� DUH� IODW� RQ� WKH� LQYHVWLJDWHG�

-DSDQHVH�JODFLHUV� 

5HVSRQVH 

$V�VKRZQ�LQ�WKHVH�UHIHUHQFHV��9LQFHQW�HW�DO����������������WKH�HPHUJHQFH�YHORFLW\�LV�OHVV�WKDQ�D�WHQWK�

RI� WKH� KRUL]RQWDO� YHORFLW\� RQ� WKH� JODFLHU� VXUIDFH�� ,Q� WKH� FDVH� RI�96*V� LQ� WKH� -DSDQHVH�$OSV�� WKH�



KRUL]RQWDO�YHORFLW\�LV�OHVV�WKDQ���P�D����DQG�ZH�FRQVLGHU�WKDW�WKH�HPHUJHQFH�YHORFLW\�LV�H[WUHPHO\�VPDOO��

:H�GLVFXVV�WKH�FKDUDFWHULVWLFV�RI�WKH�PDVV�EDODQFH�SURILOH�XVLQJ�WKH�SURILOH�RI�WKH�DOWLWXGH�FKDQJH�DV�DQ�

HVWLPDWLRQ�WKDW�WKH�DSSHDUDQFH�VSHHG�LV�ORZ� 

 

/LQH������,W�DSSHDUV�WR�PH�WKDW��DFFRUGLQJ�WR�WKH�$EVWUDFW�RI�WKDW�SDSHU��WKH�VWDWHG�QXPEHU�LV�LQFRUUHFW� 

5HVSRQVH 

:H�FKDQJH�LW� 

 

$SSHQGL[��7KLV�YHU\�ORQJ�WDEOH�VKRXOG�UDWKHU�JR�LQWR�D�6XSSOHPHQWDU\�0DWHULDO�DQG�QRW�DQ�$SSHQGL[�

WKDW�LV�DFWXDOO\�FRPLQJ�DORQJ�LQ�WKH�VDPH�SGI�DV�WKH�SDSHU��,W�LV�LQIRUPDWLRQ�WKDW�GRHV�QRW�VWULFWO\�QHHG�

WR�EH�LQ�SDSHU��L�H��FDQ�DOVR�GLUHFWO\�EH�REWDLQHG�IURP�WKH�:*06��4XLFNO\�VWDWH�KRZ�WKH�JODFLHUV�DUH�

RUGHUHG�LQ�WKH�WDEOH��8QLWV�IRU�ZLQWHU�DQG�VXPPHU�EDODQFH��DV�ZHOO�DV�DPSOLWXGH�DUH�ZURQJ��PP�Z�H��

LQVWHDG�RI�P�Z�H��� 

5HVSRQVH 

:H�FKDQJH�WKH�XQLW�DQG�LQFOXGH�WR�6XSSOHPHQWDU\�0DWHULDO� 

  



5HIHUHQFH 

$EH��2���1DNDPXUD��.���6DWR��.��DQG�.HQML��.���2EVHUYDWLRQ�RI�)UHTXHQW�$YDODQFKHV�LQ�6HNL\DPD�3DVV�

DORQJ�5RXWH����DQG�$VVHVVPHQW�RI�6QRZSDFN�6WDELOLW\�RQ�WKH�9DOOH\�6ORSHV��1DWXUDO�'LVDVWHU�5HVHDUFK�

5HSRUW�� ������ ��±��� >RQOLQH@� $YDLODEOH� IURP�� KWWSV���GLO�

RSDF�ERVDL�JR�MS�SXEOLFDWLRQ�QLHGBQDWXUDOBGLVDVWHU�SGI����������SGI������� 

&RJOH\��-��*���+RFN��5���5DVPXVVHQ��/��$���$UHQGW��$��$���%DXGHU��$���%UDLWKZDLWH��5��-���-DQVVRQ��3���

.DVHU��*���0|OOHU��0���1LFKROVRQ��/��DQG�=HPS��0���*ORVVDU\�RI�JODFLHU�PDVV�EDODQFH�DQG�UHODWHG�WHUPV��

,+3�9,,�7HFKQLFDO�'RFXPHQWV�LQ�+\GURORJ\�����������GRL���������X]K������������� 

)XNXL��.���,LGD��+��DQG�.RVDND��7���1HZO\�,GHQWLI\LQJ�$FWLYH�*ODFLHUV�LQ�WKH�1RUWKHUQ�-DSDQHVH�$OSV�

DQG�7KHLU�&KDUDFWHULVWLFV��*HRJUDSKLFDO�5HYLHZ�RI�-DSDQ�6HULHV�$������������±���>RQOLQH@�$YDLODEOH�

IURP��KWWSV���FL�QLL�DF�MS�QDLG���������������$FFHVVHG����0DUFK������������� 

.DZDVH��+���<DPD]DNL��7���6XJLPRWR��6���6DVDL��7���,WR��5���+DPDGD��7���.XULED\DVKL��0���)XMLWD��0���

0XUDWD��$���1RVDND��0��DQG�6DVDNL��+���&KDQJHV�LQ�H[WUHPHO\�KHDY\�DQG�OLJKW�VQRZ�FRYHU�ZLQWHUV�GXH�

WR�JOREDO�ZDUPLQJ�RYHU�KLJK�PRXQWDLQRXV�DUHDV�LQ�FHQWUDO�-DSDQ��3URJ��(DUWK�3ODQHW��6FL����������±����

GRL���������V���������������[������� 

.DZDVKLPD��.���)RUPDWLRQ�SURFHVVHV�RI�LFH�ERG\�UHYHDOHG�E\�WKH�LQWHUQDO�VWUXFWXUH�RI�SHUHQQLDO�VQRZ�

SDWFKHV� LQ� -DSDQ�� %XOO�� *ODF�� 5HV��� ������ �±��� >RQOLQH@� $YDLODEOH� IURP�� KWWSV���SDVFDO�

IUDQFLV�LQLVW�IU�YLEDG�LQGH[�SKS"DFWLRQ JHW5HFRUG'HWDLO	LGW �������� �$FFHVVHG� ��� 0DUFK� �������

����� 

1DUXVH�� 5��� 1LVKLPXUD�� .�� DQG� 0DHQR�� 1��� 6WXGLHV� RQ� 0L[HG�SKDVH� 6QRZ� )ORZV�ს� �� 6WRS� DQG�

$FFXPXODWLRQ�3URFHVVHV��/RZ�WHPSHUDWXUH�VFLHQFH��6HULHV�$��3K\VLFDO�VFLHQFHV���������±����>RQOLQH@�

$YDLODEOH� IURP�� KWWSV���HSULQWV�OLE�KRNXGDL�DF�MS�GVSDFH�ELWVWUHDP����������������BS��������SGI��

����� 

6KLPL]X��+���)XMLRND��7���1DNDJDZD��0���.DPDGD��.���$NLPL\D��(��DQG�1DULWD��+���6WXG\�RI�+LJK�

6SHHG�$YDODQFKH�LQ�.XUREH�&DQ\RQ�რ��/RZ�WHPSHUDWXUH�VFLHQFH��6HULHV�$��3K\VLFDO�VFLHQFHV������

���±���� >RQOLQH@� $YDLODEOH� IURP��

KWWSV���HSULQWV�OLE�KRNXGDL�DF�MS�GVSDFH�ELWVWUHDP����������������BS��������SGI������� 

9LQFHQW��&���:DJQRQ��3���6KHD��-��0���,PPHU]HHO��:��:���.UDDLMHQEULQN��3���6KUHVWKD��'���6RUXFR��$���

$UQDXG��<���%UXQ��)���%HUWKLHU��(��DQG�2WKHUV��5HGXFHG�PHOW�RQ�GHEULV�FRYHUHG�JODFLHUV��LQYHVWLJDWLRQV�

IURP� &KDQJUL� 1XS� *ODFLHU�� 1HSDO�� 7KH� &U\RVSKHUH�� ������� ����±����� >RQOLQH@� $YDLODEOH� IURP��

KWWSV���WF�FRSHUQLFXV�RUJ�SUHSULQWV�WF���������������� 

9LQFHQW��&���&XVLFDQTXL��'���-RXUGDLQ��%���/DDUPDQ��2���6L[��'���*LOEHUW��$���:DOSHUVGRUI��$���5DEDWHO��



$��� 3LDUG�� /��� *LPEHUW�� )�� DQG�2WKHUV�� *HRGHWLF� SRLQW� VXUIDFH�PDVV� EDODQFHV�� D� QHZ� DSSURDFK� WR�

GHWHUPLQH� SRLQW� VXUIDFH� PDVV� EDODQFHV� RQ� JODFLHUV� IURP� UHPRWH� VHQVLQJ� PHDVXUHPHQWV�� 7KH�

&U\RVSKHUH�� ������� ����±����� >RQOLQH@�$YDLODEOH� IURP�� KWWSV���WF�FRSHUQLFXV�RUJ�SUHSULQWV�WF������

����������� 



'HDU�'U�,DQ�6��(YDQV�  

�FRUUHVSRQGLQJ�WR�KWWSV���GRL�RUJ���������WF����������5&��� 
 
:H� WKDQN� \RX� IRU� \RXU� YDOXDEOH� FRPPHQWV�� +HUH�ZH� DGGUHVV� KRZ�ZH�ZLOO� UHYLVH� WKH�
PDQXVFULSW�FRUUHVSRQGLQJ�WR�\RXU�VSHFLILF�FRPPHQWV��7KH�FRPPHQWV�DUH�LQ�EODFN�ZRUGV��
ZKLFK�DUH�IROORZHG�E\�RXU�UHVSRQVHV�LQ�UHG�ZRUGV� 
 
&RPPHQW 
7KH�DXWKRUV�UHSRUW�YHU\�LQWHUHVWLQJ�REVHUYDWLRQV�RQ�ILYH�-DSDQHVH�JODFLHUV��RYHU�VHYHUDO�
\HDUV��7KHVH�DUH�FOHDUO\�H[FHSWLRQDO�FRPSDUHG�ZLWK�RWKHU�JODFLHUV��ZKLFK�LV�DWWULEXWHG�WR�
DYDODQFKLQJ� DQG�SHUKDSV�ZLQG�GULIWLQJ��FRPELQHG�ZLWK�YHU\�KHDY\�VQRZIDOO��7KH\�DUH�
QDUURZ�DQG�OLQHDU��$OO�WKH�7DEOHV�DQG�)LJXUHV�DUH�FOHDU�DQG�LQIRUPDWLYH��7KH�ZULWLQJ�LV�
FRQFLVH� DQG� WKH� VWUXFWXUH� LV� DFFHSWDEOH�� 7KH� H[SUHVVLRQ� LV� UHDGDEOH� EXW� RFFDVLRQDOO\�
LPSUHFLVH��ZLWK�D�VWUDQJH�XVH�RI�µEHWZHHQ¶��DQG�WKHUH�DUH�D�IHZ�FDUHOHVV�HUURUV� 
0RUH�FRQWH[W�ZRXOG�EH�ZHOFRPH��ERWK�RQ�RWKHU�SRVVLEOH�JODFLHUV�DPRQJ�WKH�³0RUH�WKDQ�
����SHUHQQLDO�VQRZ�SDWFKHV�³LQ�WKLV�UHJLRQ��DQG�RQ�FRPSDULVRQ�ZLWK�RWKHU�DYDODQFKH�IHG�
JODFLHUV�DQG�RWKHU�JODFLHUHWV���YHU\�VPDOO�JODFLHUV�HOVHZKHUH��&DQ�WKH�IHHGLQJ�DYDODQFKH�
WUDFNV�EH�PDSSHG"�$UH�WKHUH�FRUQLFHV�LQ�ZLQWHU��VXJJHVWLYH�RI�ZLQG�GULIWLQJ"�0DQ\�DVSHFWV�
RI�WKH�OLWHUDWXUH�DUH�ZHOO�FRYHUHG��EXW�D�QXPEHU�RI�RWKHU�SDSHUV�RQ�JODFLHUHWV�RU�YHU\�VPDOO�
JODFLHUV�FRXOG�EH�FRQVLGHUHG��  
6RPH�RI�WKHVH�VWDWH�WKDW�PDVV�EDODQFHV�WHQG�WR�YDU\�IURP�\HDU�WR�\HDU��SRVLWLYH�WKURXJKRXW�
RU�QHJDWLYH�WKURXJKRXW��UDWKHU�WKDQ�EHWZHHQ�DFFXPXODWLRQ�DQG�DEODWLRQ�DUHDV� 
2Q�WKH�µ,QYHQWRU\�RI�SHUHQQLDO�VQRZ�SDWFKHV«¶��WKH�+LJXFKL�HW�DO��*HR-RXUQDO�SDSHU�LV�
RQO\���SDJHV�� � 0LJKW�LW�EH�ZRUWK�FLWLQJ�WKH�IXOOHU�����SDJH��$WODV"�± 
+LJXFKL��.���,R]DZD��7��� � $WODV�RI�SHUHQQLDO�VQRZ�SDWFKHV�LQ�&HQWUDO�-DSDQ��:DWHU�5HV��
/DE���)DFXOW\�RI�6FLHQFH��1DJR\D�8������SS�������� 
$SDUW� IURP� WKH� GHWDLOHG� FRUUHFWLRQV�� DQG� H[WHQGLQJ� FRPSDULVRQV� ZLWK� DYDODQFKH�IHG�
JODFLHUHWV�HOVHZKHUH��P\�PDLQ�VXJJHVWLRQ�LV�WR�FRPSDUH�WKH�������WR�������UDWLR�RI�ZLQWHU�
PDVV�EDODQFH�WR�ORFDO�ZHT�VQRZIDOO��ZLWK�VLPLODU�UDWLRV�IRU�WKH�RWKHU�QLQH�JODFLHUV�VPDOOHU�
WKDQ������NP��LQ�WKH�$SSHQGL[��RU�FRQVLGHU�VLPLODU�UDWLRV�IRU�EDODQFH�DPSOLWXGH�� 
5HVSRQVH 
7KH�IROORZLQJ�LV�D�VSOLW�UHVSRQVH�WR�WKH�DERYH�FRPPHQWV� 
 

i. 0RUH�FRQWH[W�ZRXOG�EH�ZHOFRPH��ERWK�RQ�RWKHU�SRVVLEOH�JODFLHUV�DPRQJ�WKH�³0RUH�



WKDQ� ���� SHUHQQLDO� VQRZ� SDWFKHV´� LQ� WKLV� UHJLRQ�� DQG� RQ� FRPSDULVRQ� ZLWK� RWKHU�
DYDODQFKH�IHG�JODFLHUV�DQG�RWKHU�JODFLHUHWV���YHU\�VPDOO�JODFLHUV�HOVHZKHUH� 

5HVSRQVH 
2WKHU�SRVVLEOH�JODFLHUV��  
7KHUH�DUH�QR�UHIHUHQFHV�DERXW�RWKHU�SRVVLEOH�JODFLHUV��7KH�UHIHUHQFHV�UHODWHG�WR�JODFLHUV�
DUH�RQO\�)XNXL�DQG�,LGD���������)XNXL�HW�DO����������DQG�$ULH�HW�DO����������7KHVH�DUH�FLWHG�
LQ� WKLV� SDSHU��$V�\RX� UHIHUUHG� WR� FRPSDULVRQ�ZLWK�RWKHU� VQRZ�SDWFKHV��ZH�SURJUHVV� WR�
LQYHVWLJDWH�WKH�LQIOXHQFH�RI�WRSRJUDSKLF�FRQGLWLRQV�DUH�LQYHVWLJDWHG��,Q�DGGLWLRQ��ZH�KDYH�
UHVHDUFKHG� WKUHH� SHUHQQLDO� VQRZ� SDWFKHV� LQ� ILHOGZRUN�� ,Q� WKLV� SDSHU�� ZH� DGG� VRPH�
VHQWHQFHV�DERXW�WKH�WRSRJUDSKLF�FRQGLWLRQ��EHFDXVH�ZH�IRFXVHG�RQ�JODFLHU�PDVV�EDODQFH�
LQ�WKLV�SDSHU��  
7KH�FRPSDULVRQ�RI�RWKHU�WRSRJUDSKLF�FRQWUROOHG�96*V� 
7RSRJUDSKLF�FRQWUROOHG�96*V�KDYH�EHHQ�UHSRUWHG�PDLQO\�LQ�WKH�(XURSHDQ�$OSV�EXW�DOVR�
5RFN\��8UDOV��$QGHV��5HVXOWV�RI�FRPSDULQJ�7RSRJUDSKLF�FRQWUROOHG�96*V�LQ�WKLV�SDSHU��
ZH�VKRZ�WKDW�����WKH�-DSDQHVH�96*V�KDYH�WKH�DQQXDO�PDVV�EDODQFH�JUHDWO\�DIIHFWHG�E\�WKH�
ZLQWHU�EDODQFH��DQG�����WKH�PDVV�EDODQFH�DPSOLWXGH�RI�WKH�-DSDQHVH�96*V�LV�ODUJHU�WKDQ�
WKDW�RI�DQ\�RWKHU�96*V�LQ�WKH�ZRUOG�LQFOXGLQJ�JODFLHUV�ORFDWHG�LQ�D�ZDUPHU�DQG�ZHWWHU�
UHJLRQ��$V�\RX�SRLQWHG�RXW��ZH�GLG�QRW�PHQWLRQ� WKDW� WKH�PDVV�EDODQFH�RI� VRPH�96*V�
EHFRPHV�SRVLWLYH�RU�QHJDWLYH�WKURXJKRXW�ODUJH�DQQXDO�IOXFWXDWLRQV��,Q�RXU�UHYLVHG�SDSHU��
ZH�LQFOXGH�&ROXFFL�HW�DO����������D�UHFHQW�VWXG\�RI�96*V�LQ�WKH�(XURSHDQ�$OSV��DQG�)XNXL�
HW�DO����������ZKLFK�GHVFULEHV�WKH�VDPH�FKDUDFWHULVWLFV�DV�96*V�LQ�WKH�(XURSHDQ�$OSV� 
 

ii. &DQ�WKH�IHHGLQJ�DYDODQFKH�WUDFNV�EH�PDSSHG"�$UH�WKHUH�FRUQLFHV�LQ�ZLQWHU��VXJJHVWLYH�
RI�ZLQG�GULIWLQJ" 

5HVSRQVH 
,Q�DHULDO� LPDJHV��IUHVK�DYDODQFKH�WUDFNV�FDQ�EH�REVHUYHG�RQ�WKH�JODFLHU��+RZHYHU�� LW� LV�
LPSRVVLEOH�WR�GHWHUPLQH�ZKHUH�DOO�DYDODQFKHV�RFFXUUHG�GXULQJ�ZLQWHU��&RQLHV�DOVR�FDQ�EH�
REVHUYHG�RQ�WKH�XSSHU�ULGJH�RI�WKH�JODFLHU��7KH�SUHYLRXV�VWXG\�VKRZV�WKDW�DYDODQFKHV�DQG�
VQRZGULIWV�KDYH�HIIHFWV�RQ�WKH�IRUPDWLRQ�RI�SHUHQQLDO�VQRZ�UDYLQHV��+LJXFKL���������,Q�
RXU�UHYLVHG�SDSHU��ZH�DGG�+LJXFKL��������DQG�WKH�HIIHFW�RI�VQRZGULIW�RQ�WKH�HDVW�VORSH�RI�
WKH�PDLQ�PRXQWDLQ�ULGJH�DQG�REVHUYDWLRQ�E\�DHULDO�LPDJHV� 
 

iii. 2Q�WKH�µ,QYHQWRU\�RI�SHUHQQLDO�VQRZ�SDWFKHV«¶��WKH�+LJXFKL�HW�DO��*HR-RXUQDO�SDSHU�
LV�RQO\���SDJHV�� � 0LJKW�LW�EH�ZRUWK�FLWLQJ�WKH�IXOOHU�����SDJH��$WODV" 

5HVSRQVH 
$V�\RXU�SRLQWV��ZH�DGG�WKH�UHIHUHQFH�RI�+LJXFKL�DQG�,R]DZD�������� 



 
iv. P\�PDLQ�VXJJHVWLRQ�LV�WR�FRPSDUH�WKH�������WR�������UDWLR�RI�ZLQWHU�PDVV�EDODQFH�WR�

ORFDO�ZHT�VQRZIDOO��ZLWK�VLPLODU�UDWLRV�IRU�WKH�RWKHU�QLQH�JODFLHUV�VPDOOHU�WKDQ������
NP��LQ�WKH�$SSHQGL[��RU�FRQVLGHU�VLPLODU�UDWLRV�IRU�EDODQFH�DPSOLWXGH���  

5HVSRQVH 
7KLV�LV�D�YHU\�LQWHUHVWLQJ�SURSRVDO��EXW�LW�LV�GLIILFXOW�WR�FRPSDUH�LW�ZLWK�RWKHU�96*V��
EHFDXVH�ZH�GR�QRW�KDYH�WKH�VQRZIDOO�DPRXQW�GDWD�DW�WKH�REVHUYDWLRQ�RI�ZLQWHU�EDODQFH� 
  



7KH�IROORZLQJ�LV�DQ�DQVZHU�WR�WKH�'(7$,/6� 
 
'(7$,/6� 
µOLNHO\¶�VKRXOG�XVXDOO\�EH�UHSODFHG�E\�µSUREDEO\¶� 
5HVSRQVH 
:H�UHSODFH�DOO�
OLNHO\
�ZLWK�
SUREDEO\
�LQ�WKH�VHQWHQFH� 
 
/LQH����:K\�QRW�µYHU\�VPDOO�DYDODQFKH�IHG�JODFLHUV¶"� � µ7RSRJUDSKLFDOO\�FRQWUROOHG¶�LV�D�
EURDGHU� FODVV�� LQFOXGLQJ� HIIHFWV� RI� DVSHFW� �VKDGH�� DQG� VKDGRZ�� DQG� VKHOWHU� IURP�ZLQG�
GULIWLQJ�VQRZ�RII�D�SODWHDX��QRW�LQ�WKLV�UXJJHG�SDUW�RI�WKH�-DSDQHVH�$OSV��� 
5HVSRQVH 
7KH�96*V�LQ�WKH�-DSDQHVH�$OSV�DUH�ORFDWHG�DW�WKH�YDOOH\�ERWWRP�LQ�WKH�HDVWHUQ�SDUW�RI�WKH�
PRXQWDLQ�UDQJH��7KLV�PHDQV�DQ�HIIHFW�RI�DYDODQFKH��VQRZGULIW��DQG�VKDGH��6RPH�RI�WKH�
96*V� LQ� WKH�-DSDQHVH�$OSV�DUH�FRYHUHG�E\�GHEULV�� ,Q�RXU� UHYLVHG�SDSHU��ZH�DGG�PRUH�
HYLGHQFH�DQG�HIIHFWV�WR�FODVVLI\�WKHP�DV�WRSRJUDSKLF�FRQWUROOHG�96*V��  
 
���SUHVXPDEO\�HQG�ZLQWHU��EHVW�WR�JLYH�D�GDWH�IRU�WKLV��KHUH� 
5HVSRQVH 
:H�JLYH�D�GDWH� 
 
������µJODFLDO�HURVLRQ�YDOOH\V¶�DUH�XVXDOO\�WHUPHG 
5HVSRQVH 
:H�UHSODFH�µJODFLDO�HURVLRQ�YDOOH\V¶�ZLWK�µJODFLDO�WURXJKV¶� 
 
���µZLWK�OLWWOH�GHEULV¶ 
5HVSRQVH 
:H�FKDQJH�LW� 
 
7DEOH���.DUDPDWVX]DZD�FDQQRW�EH������NP��� � 7KDW�FRQWUDGLFWV�WKH�,QWURGXFWLRQ�DQG�DOO�
WKH�PDSV� 
$OVR��WKH�DYHUDJH�LQFOLQDWLRQ�LV�VRPHWLPHV�FORVH�WR��DOWLWXGH�UDQJH���OHQJWK��EXW�QRW�IRU�
.RPDGR�DQG�.DUDPDWVX]DZD�±�L�H��LW�LV�QRW�RYHUDOO�LQFOLQDWLRQ�� � 3HUKDSV�GHILQH�KRZ�LW�
ZDV�FDOFXODWHG� 
5HVSRQVH 
:H�PLVWRRN�WKH�XQLW�RI�PHDVXUHPHQW�IRU�.DUDPDWVX]DZD�*ODFLHU��7KH�FRUUHFW�YDOXH�LV�
������NP���7KLV�LQFOLQDWLRQ�DQJOH�ZDV�FDOFXODWHG�RQ�$UF*,6�XVLQJ�WKH�'60�FUHDWHG�E\�



DHULDO�LPDJHV�DQG�6I0�VRIWZDUH��7KLV�LQFOLQDWLRQ�DQJOH�LV�WKH�DYHUDJH�YDOXH��+RZHYHU��
WKLV�PHWKRG�LV�DIIHFWHG�E\�FUHYDVVHV�DQG�LFH�KROHV��7KLV�PD\�EH�WKH�UHDVRQ�ZK\�WKH�DYHUDJH�
VORSH� GRHV� QRW� PDWFK� WKH� �DOWLWXGH� UDQJH��OHQJWK�� 7KHUHIRUH�� DV� \RXU� VXJJHVWLRQ�� ZH�

FDOFXODWH�WKH�DYHUDJH�LQFOLQDWLRQ�RI�DOO�JODFLHUV�XVLQJ�WKH�DOWLWXGH�UDQJH�DQG�OHQJWKʤɅ ൌ

 ���ଵ�ܾȀܽʥ��:H�DOVR�LPSURYH�7DEOHି݊ܽݐ

 
������µIURP�DQ�DOWLWXGH�UDQJH¶ 
5HVSRQVH 

:H�FKDQJH�LWɿ�  

 
��������+RZ�FDQ�\RX�EH�VR�SUHFLVH��XQOHVV�SKRWRV�ZHUH�WDNHQ�GDLO\" 
5HVSRQVH 
:H� XVHG� WKH� VPDOOHVW� DUHD� IRU� HDFK� JODFLHU� DW� WKH� HQG� RI� WKH� VQRZPHOW� VHDVRQ� LQ�
REVHUYDWLRQ�SHULRGV��  
:H�DGG��IRU�ILYH�\HDUV��WR�WKH�HQG�RI�WKH�SUHYLRXV�VHQWHQFH�LQ�/LQH����� 
 
����µEHWZHHQ� � � «� � DQG�«¶� � � "" 
5HVSRQVH 
:H�FKDQJH�LW� 
 
)LJ���:K\�GRHV�WKH�¶���P¶�EXIIHU�]RQH�H[WHQG�PXFK�IXUWKHU��HVSHFLDOO\�GRZQJODFLHU�LQ�F�
DQG�G��DQG�XSJODFLHU�LQ�D�" 
5HVSRQVH 
,Q�WKH�FDVH�WKDW�ZH�VHW�D�EXIIHU�]RQH�DURXQG�WKH�JODFLHU�DUHD��WKH�'60�FRPSDULVRQ�LQFOXGHV�
WKH� FKDQJH� RI� VQRZ�GHSWK�� EHFDXVH� VQRZ� FRYHU� DURXQG� JODFLHU� GRHV� QRW� GLVDSSHDU� RQ�
SRVLWLYH�EDODQFH�\HDU��7R�DYRLG�WKLV��ZH�WRRN�D����P�EXIIHU�]RQH�IURP�WKH�RXWOLQH�RI�WKH�
UHPDLQLQJ�VQRZ�DUHD�DURXQG�WKH�JODFLHU�LQ�WKH�SRVLWLYH�EDODQFH�\HDU�RI�������7KH�HQWLUH�
DUHD�ZLWKLQ�WKLV�EXIIHU�]RQH�LV� WKH�EHGURFNV��:H�FRPSDUHG�WKH�'60�GLIIHUHQFHV�DW� WKH�
VDPH�ORFDWLRQ�WKURXJK�WKH�REVHUYDWLRQ�SHULRG� 
 
)LJ���FDSWLRQ�1RW�µ(DFK�FLUFOH�UHSUHVHQWV¶�±�GHOHWH�WKDW�� � 5DWKHU�µ7KH�IROORZLQJ�QXPEHUV�
RI� JODFLHUV� LQ� HDFK� UHJLRQ� DUH� LQFOXGHG�� «¶� � >� WKHUHDIWHU�� UHSHWLWLRQ� RI� µJODFLHUV¶� LV�
XQQHFHVVDU\@ 



5HVSRQVH 
:H�FKDQJH�LW� 
 
����µDPRXQWV¶ 
5HVSRQVH 
:H�FKDQJH�LW� 
�  
 
����µDFFXPXODWLRQ�LQFUHDVHV�ZLWK¶ 
5HVSRQVH 
:H�FKDQJH�LW� 
 
)LJ���RQ�OHIW��µVORSH¶ 
5HVSRQVH 
:H�FKDQJH�LW� 
 
��������7KH�VHQWHQFH�VHHPV�UHGXQGDQW��LI�\RX�MXVW�PHQWLRQ�µSURILOH�DQG�JUDGLHQW¶�HDUOLHU� 
5HVSRQVH 
,Q�WKH�ILUVW�SDUW�RI�WKLV�FKDSWHU��ZH�PHQWLRQHG�RQO\�WKH�SURILOH��EXW�GLG�QRW�H[SODLQ�WKH�PDVV�
EDODQFH�JUDGLHQW��:H�H[SODLQ�WKDW�WKH�VORSH�RI�WKH�SURILOH�LV�D�PDVV�EDODQFH�JUDGLHQW��)RU�
WKLV�UHDVRQ��ZH�UHPDLQ�WKLV�VHQWHQFH� 
 
����VKRXOG�LW�EH�µZLWKLQ¶�UDWKHU�WKDQ�µEHWZHHQ¶" 
5HVSRQVH 
,Q�WKLV�VHQWHQFH��³EHWZHHQ´�LV�FRUUHFW� 
%HFDXVH�ZH�FDOFXODWHG�WKH�DOWLWXGH�GLIIHUHQFH�EHWZHHQ�'60�DQG�*36� 
 
����DJDLQ�XQVXUH�KRZ�µEHWZHHQ¶�LV�EHLQJ�XVHG� 
5HVSRQVH 
:H�FKDQJH�LW� 
 
����	������µ��WR����P¶��QRW���WR����P���)URP�7DEOH����ZLQWHU������WR��������VXPPHU������
WR��������� � 3HU�JODFLHU��VXPPHU�EDODQFHV�YDU\�XS�WR�����P��VR�DUH�QRW�H[DFWO\�FRQVWDQW��
MXVW�ZLWK�PXFK�VPDOOHU�YDULDWLRQ�WKDQ�IRU�ZLQWHU� 
5HVSRQVH 
:H�FKDQJH�LW� 



 
����µQHDUO\�FRQVWDQW¶�LV�DQ�H[DJJHUDWLRQ�� � ,�ZRXOG�VD\�µLV�PXFK�OHVV�YDULDEOH¶ 
5HVSRQVH 
:H�FKDQJH�LW� 
 
����$GG�µ,W�LV�UHDVVXULQJ�WKDW�EDODQFHV�DUH�FORVHO\�FRUUHODWHG�EHWZHHQ�WKH�ILYH�JODFLHUV��
RYHU�WKLV�WLPH�SHULRG��)LJV����DQG�����¶ 
5HVSRQVH 
:H�DGG�LW� 
 
7DEOH���� � VHHPV�OLNH�µFRUUHFWLRQ¶�VKRXOG�UHDG�µFRUUHFWHG¶��&DSWLRQ�VKRXOG�UHPLQG�UHDGHU�
ZKDW�WKH�FRUUHFWLRQ�LV�IRU�� � �7KH�WH[W�GRHV�QRW�HYHQ�PHQWLRQ�FRUUHFWLRQ��H[FHSW�IRU�OLQHV�
��������RQ�WKH�'60��LV�WKDW�UHOHYDQW��RU�LV�WKH�FRUUHFWLRQ�IRU�HPHUJHQFH�YHORFLW\"��  
5HVSRQVH 
:H�FKDQJH�LW� 
7KLV� FRUUHFWLRQ� LV� FDOFXODWHG� IURP� WKH� PHDQ� DQG� VWDQGDUG� GHYLDWLRQ� RI� WKH� '60�
GLIIHUHQFHV�ZLWKLQ� WKH�EXIIHU� ]RQH�RQ� WKH�EHGURFN��:H� VXEWUDFW� WKH�PHDQ�YDOXH�RI� WKH�
GLIIHUHQFH�LQ�WKH�EXIIHU�]RQH�IURP�WKH�YDOXH�RI�WKH�GLIIHUHQFH�RQ�WKH�JODFLHU��7KH�VWDQGDUG�
GHYLDWLRQ�RI�WKH�EXIIHU�]RQH�LV�XVHG�DV�WKH�HUURU������:H�DGG�WKLV�VHQWHQFH�WR�WKH�FDSWLRQ� 
 
��������� � <HV��EXW�LW�LV�PRUH�ORJLFDO�WR�VD\�WKDW�VWDQGDUG�GHYLDWLRQV�LQFUHDVH�OLQHDUO\�ZLWK�
DPSOLWXGHV� 
5HVSRQVH 
:H�FKDQJH�LW��  
 
)LJ����1RW�P���1XPEHUV�RQ�\�D[LV�DUH�LQ�PP��XQOHVV�����LV�GHOHWHG�WKURXJKRXW� 
5HVSRQVH 
:H�FKDQJH�LW� 
 
��������$V� HPHUJHQFH� YHORFLW\� KDV� SUHVXPDEO\� EHHQ� XVHG� DERYH�� VKRXOG� WKLV� VHFWLRQ�
FRPH�HDUOLHU"� � 0RUH�H[SODQDWLRQ�RI�KRZ�LW�ZDV�XVHG�LV�QHHGHG� 
5HVSRQVH 
,Q�WKH�FDVH�RI�FDOFXODWLRQ�RI�WKH�SURILOH�XVLQJ�WKH�JHRGHVLF�PHWKRG��WKH�HPHUJHQFH�YHORFLW\�
LV�QHHGHG�WR�FDOFXODWH��,Q�WKH�SUHYLRXV�VHFWLRQ�DERXW�WKH�PDVV�EDODQFH�RI�WKH�HQWLUH�DUHD��
WKH�HPHUJHQFH�YHORFLWLHV�RI�WKH�XSVWUHDP�SDUW�DQG�GRZQVWUHDP�SDUW�DUH�FDQFHOHG�RXW�E\�
HDFK�RWKHU��7KHUHIRUH��ZH�GR�QRW�QHHG�WR�FDOFXODWH�LW�LQ�WKH�SUHYLRXV�VHFWLRQ��7KH�SRVLWLRQ�

iPad



RI�WKLV�VHFWLRQ�LV�FRUUHFW��EHFDXVH�WKLV�FDOFXODWLRQ�LV�QHFHVVDU\�IRU�WKH�SURILOH� 
 
)LJ�����SURYLGHV�DQ�LQWHUHVWLQJ�FRPSDULVRQ�EHWZHHQ�UHJLRQV��EXW�LV�QRW�WKH�PRVW�UHOHYDQW�
ZD\�RI�FRPSDULQJ�PDVV�EDODQFH�GDWD�ZLWK�WKH�UHVXOWV�LQ�-DSDQ�� � &OHDUO\�JODFLHU�VL]H�LV�
LPSRUWDQW�� WKH� ODUJHU� WKH� JODFLHU�� WKH� OHVV� LPSRUWDQW� WKH� WRSRJUDSKLF� HIIHFWV� LQFOXGLQJ�
DYDODQFKLQJ�DQG�ZLQG�GULIWLQJ�RI�VQRZ�� � $V�WKH�-DSDQHVH�JODFLHUV�DUH������NP��RU�VPDOOHU��
,�VXJJHVW� IRFXVVLQJ�RQ�FRPSDULVRQ�ZLWK� WKH�VPDOO�QXPEHU�RI�JODFLHUV� LQ� WKH�$SSHQGL[�
ZKLFK�DUH�DOVR�RI�VXFK�WLQ\�DUHDV�� � ,�WKLQN�WKHUH�DUH�QLQH��QXPEHUV�������������������������
���������DQG������ � 2QH�LV�LQ�1HZ�=HDODQG��WKUHH�LQ�WKH�$QGHV��IRXU�LQ�WKH�$OSV�DQG�RQH�
LQ�$SHQQLQHV��&DOGHURQH�LV�QRW�LQ�WKH�$OSV��� � $V�WKH�ZLQWHU�EDODQFHV�LQ�-DSDQ�DUH������WR�
�����WLPHV�WKH�DYHUDJH�GLUHFW�VQRZIDOO�������P���LW�ZRXOG�EH�XVHIXO�WR�FDOFXODWH�VLPLODU�
UDWLRV�IRU�WKH�RWKHU�YHU\�VPDOO�JODFLHUV�� � ,�WKLQN�WKDW�ZRXOG�UHYHDO�WKDW�JODFLHUV�H�J��LQ�WKH�
8UDOV�KDYH�VLPLODU�UDWLRV��IURP�ZKDW�KDV�EHHQ�WHUPHG�µVXUDOLPHQWDWLRQ¶��µRYHU�IHHGLQJ¶��� �
7KDW�LV��WKH�-DSDQHVH�JODFLHUV�DUH�H[FHSWLRQDO��SUDFWLFDOO\�µRXWOLHUV¶��LQ�DEVROXWH�WHUPV��EXW�
SUREDEO\�QRW�LQ�DPSOLWXGH�UHODWLYH�WR�GLUHFW�VQRZIDOO�� � � �0RUH�DFFXUDWH�UDWLRV�FRXOG�EH�
FDOFXODWHG� IURP�DQQXDO� VQRZIDOO�YDOXHV�� UDWKHU� WKDQ�H�J��DYHUDJH�VQRZIDOO�DW�7DWH\DPD�
0XURGRGDLUD�� 
5HVSRQVH 
)LJ�����VKRZV�WKDW�WKH�96*V�LQ�WKH�-DSDQHVH�$OSV�KDYH�WKH�ODUJHVW�PDVV�EDODQFH�DPSOLWXGH�
DPRQJ�DOO�JODFLHUV�ZKLFK� LV� UHFRUGHG� LQ�:*06�� LQFOXGLQJ�96*V��)LJ����� LV� WKH� VDPH�
UHVXOW�DV�)LJ������,Q�RXU�UHYLVHG�SDSHU��ZH�H[FOXGH�)LJ������DQG�VKRZ�96*V�LQ�WKH�-DSDQHVH�
$OSV�KDYH�WKH�ODUJHVW�PDVV�EDODQFH�DPSOLWXGH�XVLQJ�)LJ����� 
:H� DUH� LQWHUHVWHG� LQ� \RXU� VXJJHVWLRQ� �&RPSDULVRQ� RI� WKH� UDWLR� RI� VQRZIDOO� WR� ZLQWHU�
EDODQFH�LQ�96*V���EXW�ZH�GR�QRW�KDYH�ORFDO�SUHFLSLWDWLRQ�GDWD�RI�WKH�VDPH�HOHYDWLRQ��,I�
\RX�KDYH�VRPH�GDWD�RU�NQRZ�GDWD�VLWH��SOHDVH�OHW�PH�NQRZ� 
 
7DEOH����µD��¶ 
5HVSRQVH 
:H�FKDQJH�LW� 
 
���� µIURP� W\SLFDO� JODFLHUV�¶� � � �� DOWKRXJK� ,� ZRXOG� UDWKHU� VD\� µIURP� YDOOH\� JODFLHUV¶�
EHFDXVH�PDQ\�FLUTXH�JODFLHUV�DOVR�KDYH�PXFK�VQRZ�GULIW�DQG�DYDODQFKH�LQSXW� 
5HVSRQVH 
:H�FKDQJH�LW� 
 
��������� ,QGHHG�� WKH� GHSHQGHQFH� RI� 8UDO� JODFLHUV� RQ� ZLQG�GULIWLQJ� �IURP� VXPPLW�



SODWHDXV��DQG�FRQVHTXHQW�DYDODQFKLQJ�ZDV�QRWHG�ORQJ�DJR�E\�'ROJXVKLQ� 
5HVSRQVH 
:H�DGG�WKH�UHIHUHQFH� 
 
����1RW�QDUURZ�YDOOH\V��EXW�FLUTXHV� 
5HVSRQVH 
:H�FKDQJH�LW� 
 
��������GHOHWH�RQH�RI�WKH�UHSHDWHG�µ,Q�DGGLWLRQ�¶V� 
5HVSRQVH 
:H�FKDQJH�LW� 
 
����GHOHWH�µOLNHO\¶" 
5HVSRQVH 
:H�FKDQJH�LW� 
 
����µYHUWLFDO�SURILOHV¶ 
5HVSRQVH 
:H�FKDQJH�LW� 
 
����µEHFRPH�QHJDWLYH�WKURXJKRXW¶�25�µ(YHQ�LI�WKH�JODFLHU�FDQ�EHFRPH�DQ�DEODWLRQ�DUHD�
WKURXJKRXW¶ 
5HVSRQVH 
:H�FKDQJH�WR�µ(YHQ�LI�WKH�JODFLHU�FDQ�EHFRPH�DQ�DEODWLRQ�DUHD�WKURXJKRXW¶� 
 
����,W�PLJKW�EH�JRRG�WR�PHQWLRQ��VRPHZKHUH��WKDW��IURP�WKH�PDSV�LQ�)LJ���DQG�SKRWRV�LQ�
)LJ�����WKH�JODFLHUV�VHHP�WR�UHFHLYH�DYDODQFKH�VQRZ�WKURXJKRXW�±�QRW�MXVW�DW�WKHLU�XSVWUHDP�
HQGV�� � $OVR��WKH�HYLGHQFH�IRU�VRPH�ZLQG�GULIWLQJ�HIIHFW��GHVSLWH�WKH�ODFN�RI�SODWHDXV�RU�
HYHQ�URXQGHG�VXPPLWV�±�WKH�ULGJHV�DUH�UXJJHG��FRPHV�IURP�WKH�HDVWZDUG�FRPSRQHQW�RI�
DVSHFW�RI�DOO�ILYH�JODFLHUV� 
5HVSRQVH 
,Q�OLQH�����ZH�DGG�µ7KHVH�JODFLHUV�DUH�ORFDWHG�DW�WKH�YDOOH\�ERWWRP�VXUURXQGHG�E\�VWHHS�
EHGURFN� LQ� WKH� HDVW� SDUW� RI� WKH� PRXQWDLQ� UDQJH�� 7KLV� PHDQV� VQRZ� DYDODQFKHV� DQG�
VQRZGULIWV� FRQWULEXWH� ODUJHO\� WR� WKH� DFFXPXODWLRQ� RI� WKH� HQWLUH� JODFLHU¶�� ,Q� IDFW��PRVW�
JODFLHUV�DQG�VQRZ�SDWFKHV�DUH�ORFDWHG�RQ�WKH�HDVW�SDUW� 
 



����µWHQG�WR�KDYH�DQQXDO�EDODQFHV�VWURQJO\�«¶ 
5HVSRQVH 
:H�FKDQJH�LW� 
 
����<HV��YHU\�SUREDEO\��EXW�E\�KRZ�PXFK" 
5HVSRQVH 
.DZDVH�HW�DO���������VKRZHG�WKDW�DQ�LQFUHDVH�RI����&�OHDG�WR�DERXW�����GHFUHDVH�LQ�WKH�
PD[LPXP�VQRZ�FRYHU�LQ�OLJKW�VQRZ�\HDUV�DQG�DERXW�����GHFUHDVH�LQ�KHDY\�VQRZ�\HDUV��
:H�FRXOG�QRW�VKRZ�WKH�YDOXH�EHFDXVH�WKH�DUWLFOH�GLG�QRW�VKRZ�D�VSHFLILF�YDOXH��  
 
����µ��.¶ 
5HVSRQVH 
:H�FKDQJH�LW� 
 
����GHOHWH�ILUVW�µWKH¶� 
5HVSRQVH 
:H�FKDQJH�LW� 
 
����µYHU\�OLWWOH¶���QRW�µDOPRVW�QR¶� 
5HVSRQVH 
:H�FKDQJH�LW� 
 
����µRI�D�W\SLFDO¶ 
5HVSRQVH 
:H�FKDQJH�LW� 
 
���� µLQ� -DSDQ�RIWHQ�KDG�QHJDWLYH�ZLQWHU�EDODQFH�JUDGLHQWV¶�� � � )LJ�����GRHV�QRW� UHDOO\�
VKRZ� QHJDWLYH� DQQXDO� EDODQFH� JUDGLHQWV�� DQG� OLQH� ���� VWDWHV� ³WKH� JUDGLHQWV� YDU\�
VLJQLILFDQWO\´�� � 2.�WKH\�GLG�QRW�KDYH�(/$V��WKDW�LV�EHFDXVH�RI�WKH�ODFN�RI�SRVLWLYH�DQQXDO�
PDVV�EDODQFH�JUDGLHQWV� 
5HVSRQVH 
:H�FKDQJH� WR� µWKH\�GLG�QRW�KDYH�(/$V�� WKDW� LV�EHFDXVH�RI� WKH� ODFN�RI�SRVLWLYH�DQQXDO�
EDODQFH�JUDGLHQWV¶ 
 
����$SSHQGL[�$�� � $QRWKHU� ��RUGHUV�RI�PDJQLWXGH� HUURU�� FOHDUO\� WKH� DPSOLWXGH� IRU� ���
FDQQRW�EH������NP��7KH���FROXPQV�$%Z�±�6%Q�PXVW�EH�LQ�PP��QRW�P� 



5HVSRQVH 
:H�FKDQJH�LW� 
 
����µIHH¶�"" 
5HVSRQVH 
:H�FKDQJH�LW� 
 
����µgGHQZLQNHONHHV��FHQWUDO�$XVWULD�¶ 
5HVSRQVH 
:H�FKDQJH�LW� 
 
����µ�������������¶ 
5HVSRQVH 
:H�FKDQJH�LW� 
 
����µ7KH�&U\RVSKHUH¶ 
5HVSRQVH 
:H�FKDQJH�LW� 
  



5HIHUHQFH 
$ULH��.���1DUDPD��&���)XNXL��.���,LGD��+��DQG�7DNDKDVKL��.���,FH�WKLFNQHVV�DQG�IORZ�RI�WKH�
.DUDPDWVX]DZD� SHUHQQLDO� VQRZ� SDWFK� LQ� WKH� QRUWKHUQ� -DSDQHVH�$OSV�� -RXUQDO� RI� WKH�
-DSDQHVH�6RFLHW\�RI�6QRZ�DQG�,FH������������±�����GRL���������VHSS\R�����B���������� 

&ROXFFL��5��5���äHEUH��0���7RUPD��&��=���*ODVVHU��1��)���0DVHW��(���'HO�*REER��&��DQG�
3LOORQ��6���5HFHQW�,QFUHDVHV�LQ�:LQWHU�6QRZIDOO�3URYLGH�5HVLOLHQFH�WR�9HU\�6PDOO�*ODFLHUV�
LQ�WKH�-XOLDQ�$OSV��(XURSH��$WPRVSKHUH���������������GRL���������DWPRV��������������� 

)XNXL��.��DQG�,LGD��+���,GHQWLI\LQJ�DFWLYH�JODFLHUV�LQ�0W��7DWH\DPD�DQG�0W��7VXUXJL�LQ�WKH�
QRUWKHUQ�-DSDQHVH�$OSV��FHQWUDO�-DSDQ��-RXUQDO�RI�WKH�-DSDQHVH�6RFLHW\�RI�6QRZ�DQG�,FH��
�������±���������� 

)XNXL��.���,LGD��+��DQG�.RVDND��7���1HZO\�,GHQWLI\LQJ�$FWLYH�*ODFLHUV� LQ�WKH�1RUWKHUQ�
-DSDQHVH�$OSV�DQG�7KHLU�&KDUDFWHULVWLFV��*HRJUDSKLFDO�5HYLHZ�RI�-DSDQ�6HULHV�$����������
��±��� >RQOLQH@� $YDLODEOH� IURP�� KWWSV���FL�QLL�DF�MS�QDLG�������������� �$FFHVVHG� ���
0DUFK������������� 

+LJXFKL��.���$�5HYLHZ�RI�WKH�*ODFLRORJLFDO�6WXGLHV�RQ�3HUHQQLDO�,FH�DQG�6QRZ�0DVVHV�LQ�
-DSDQ�� -RXUQDO� RI� WKH� -DSDQHVH� 6RFLHW\� RI� 6QRZ� DQG� ,FH�� ������� ���±�����
GRL���������VHSS\R�������������� 

+LJXFKL�� .�� DQG� ,R]DZD��7���$WODV� RI� SHUHQQLDO� VQRZ� SDWFKHV� LQ� FHQWUDO� -DSDQ��:DWHU�
5HVHDUFK�/DERUDWRU\��)DFXOW\�RI�6FLHQFH��1DJR\D�8QLYHUVLW\�������� 

.DZDVH��+���<DPD]DNL��7���6XJLPRWR��6���6DVDL��7���,WR��5���+DPDGD��7���.XULED\DVKL��0���
)XMLWD��0���0XUDWD��$���1RVDND��0��DQG�6DVDNL��+���&KDQJHV�LQ�H[WUHPHO\�KHDY\�DQG�OLJKW�
VQRZ�FRYHU�ZLQWHUV�GXH�WR�JOREDO�ZDUPLQJ�RYHU�KLJK�PRXQWDLQRXV�DUHDV�LQ�FHQWUDO�-DSDQ��
3URJ��(DUWK�3ODQHW��6FL����������±����GRL���������V���������������[������� 


