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SDSHU�ZLWK�WKH�ZRUGV��µ7KH�FXUUHQW�LQWHUSUHWDWLRQ�RI�WKH�GHPDQG�FXUYH�LV�:DOUDVLDQ��DQG�
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6LQFH� WKDW� SHULRG� LQ� HFRQRPLF� OLWHUDWXUH� WKHVH� WZR� WKHRULHV� KDYH� EHHQ� VHSDUDWHG�
DQG� QDPHG� DV� HLWKHU� ³WKH� :DOUDVLDQ� GHPDQG� FXUYH� �IXQFWLRQ�´� RU� ³WKH� 0DUVKDOOLDQ�
GHPDQG� FXUYH� �IXQFWLRQ�´�ZLWKRXW� DQ\� H[SODQDWLRQ� DV� WR� WKH� GLIIHUHQFHV� EHWZHHQ� WKHP��
$W� WKH� VDPH� WLPH�� WKHUH� DUH� HFRQRPLVWV� ZKR� FODLP� WKDW� WKHUH� DUH� GLIIHUHQFHV� EHWZHHQ�
:DOUDV¶V� WKHRU\�DQG�0DUVKDOO¶V� WKHRU\��-DIIH��������,QJUDR�DQG�,VUDHO���������7KH�PDLQ�
GLIIHUHQFH�LV� WKDW�0DUVKDOO¶V� WKHRU\�FRQVLGHUV�RQO\�SDUWLDO�HTXLOLEULXP�DQG�QRW�D�JHQHUDO�
HTXLOLEULXP�WKHRU\��ZKHUHDV�:DOUDV¶V�WKHRU\�FRQVLGHUV�RQO\�D�JHQHUDO�HTXLOLEULXP�WKHRU\�
�6FUHSDQWL�DQG�=DPDQJL��������S������'DVJXSWD��������S������6WLJOHU��������S����'DUGL��
������ 'H� 9URH\�� ����D� DQG� ����E��� $W� WKH� VDPH� WLPH�� 1HJLVKL� VWDWHV� WKDW� µ,W� FDQQRW�
EH� GHQLHG�� LQ� DQ\� FDVH�� WKDW�0DUVKDOO¶V� SDUWLDO� HTXLOLEULXP� DQDO\VLV� LV� DQ� LQGLVSHQVDEOH�
FRPSOHPHQW� WR� :DOUDV¶� JHQHUDO� HTXLOLEULXP� DQDO\VLV� LQ� IRUPLQJ� WKH� IRXQGDWLRQV� RI�
FXUUHQW�PDLQVWUHDP�HFRQRPLFV¶��1HJLVKL��������S������VHH�DOVR�+XWFKLVRQ��������S�����

��7KH�DXWKRU�ZRXOG�OLNH�WR�WKDQN�0��'DUGL�IRU�KLV�XVHIXO�FRPPHQWV�



,W�LV�QHFHVVDU\�WR�VWUHVV�WKDW�LQ�WKH�HFRQRPLF�OLWHUDWXUH�WKHUH�DUH�HFRQRPLVWV�ZKLFK�
QRWLFH� WKH� VLPLODULW\� RI� WKHLU� DSSURDFKHV� �+LFNV�� ������ S������6FKXPSHWHU�� ������ S�����
DQG� :KLWDNHU�� ������ S��������� 2Q� WKH� RWKHU� KDQG�� WKHUH� DUH� DXWKRUV� ZKR� QRWLFH� WKDW�
0DUVKDOO¶V�DSSURDFK�LV�PRUH�FRPSOH[�WKDQ�:DOUDV¶V�RQH��5DIIDHOOL��������S�����

,Q� WKLV� SDSHU�� KRZHYHU�� LW� ZLOO� EH� VKRZQ� WKDW� 0DUVKDOO¶V� GHPDQG� WKHRU\�
LV� HVVHQWLDOO\� HTXLYDOHQW� WR� :DOUDV¶V� RQH�� DOEHLW� WKDW� :DOUDV¶V� GHPDQG� WKHRU\� LV�
FRPSUHKHQVLYH��ZKHUHDV�0DUVKDOO¶V�GHPDQG�WKHRU\�LV�QRW��

7KH� SDSHU� FRQVLVWV� RI� WKUHH� VHFWLRQV�� )ROORZLQJ� WKH� LQWURGXFWLRQ�� LQ� WKH� ILUVW�
VHFWLRQ��WKH�ILUVW�W\SH�RI�GHPDQG�IXQFWLRQ��FXUYH���QDPHO\��WKH�RULJLQDO��RUGLQDU\��GHPDQG�
IXQFWLRQ�LV�FRQVLGHUHG��,Q�WKH�VHFRQG�VHFWLRQ��:DOUDV¶V�GHWHUPLQDWLRQ�RI�WKH�VHFRQG�W\SH�
RI�GHPDQG�IXQFWLRQ��QDPHO\�� WKH�GHULYHG��JHQHUDO��GHPDQG�IXQFWLRQ�LV�GLVFXVVHG��ILUVWO\�
LQ� GHWDLO� IRU� WKH�([FKDQJH� HFRQRP\�� DQG� WKHQ� LQ� EULHI�� IRU� RWKHU� HFRQRPLHV�� 7KH� WKLUG�
VHFWLRQ� GHVFULEHV� WKH� OLQN� EHWZHHQ� WKHVH� WZR� W\SHV� RI� GHPDQG� IXQFWLRQV�� 7KH� IRXUWK�
VHFWLRQ�FRQVLGHUV� WKH�DWWULEXWHV�RI� WKH�GHULYHG�GHPDQG� IXQFWLRQ� LQ�0DUVKDOO¶V�DSSURDFK��
)LQDOO\��FRQFOXVLRQV�DUH�SUHVHQWHG��

�
�� 2ULJLQDO��2UGLQDU\��'HPDQG�&XUYH��)XQFWLRQ�
�

/HW� XV� VWDUW� ZLWK� &RXUQRW¶V� GHILQLWLRQ� RI� WKH� RULJLQDO� �RUGLQDU\�� GHPDQG� FXUYH�
�IXQFWLRQ��� µWKH� VDOHV� RU� WKH� GHPDQG� JHQHUDOO\�� ZH� VD\�� LQFUHDVHV� ZKHQ� WKH� SULFH�
GHFUHDVHV¶� �&RXUQRW�� ������ S����� DQG� µWKH� VDOHV� RU� WKH� GHPDQG�'� LV�� IRU� HDFK� DUWLFOH��
D� SDUWLFXODU� IXQFWLRQ� )�S�� RI� WKH� SULFH� S� RI� VXFK� DUWLFOH¶� �LELG�� S������ 7KLV� GHILQLWLRQ�
GHVFULEHV� WKH�FKDUDFWHU�RI� WKH�GHPDQG�FXUYH� IRU�D�FHUWDLQ�FRPPRGLW\�DQG� IRU�DQ\� ODUJH�
PDUNHW��+RZHYHU��WKH�GHPDQG�FXUYH�IRU�HDFK�LQGLYLGXDO�GLIIHUV�DQG�WKH\�PD\�WDNH�RQ�DQ\�
IRUP��PD\�EH� GLVFRQWLQXHG� DQG� HYHQ� VRPHWLPHV� LQFOLQHG� SRVLWLYHO\��+RZHYHU�0DUVKDOO�
VWDWHG�WKDW�µ7KHUH�LV�WKHQ�RQH�JHQHUDO�ODZ�RI�GHPDQG����7KH�JUHDWHU�WKH�DPRXQW�WR�EH�VROG��
WKH�VPDOOHU�PXVW�EH�WKH�SULFH�DW�ZKLFK�LW�LV�RIIHUHG�LQ�RUGHU�WR�WKDW�LW�PD\�ILQG�SXUFKDVHUV��
RU� LQ� RWKHU�ZRUGV�� WKH� DPRXQW� GHPDQGHG� LQFUHDVHV�ZLWK� D� IDOO� LQ� SULFH�� DQG�GLPLQLVKHV�
ZLWK�D�ULVH�LQ�SULFH��7KHUH�ZLOO�QRW�EH�DQ\�XQLIRUP�UHODWLRQ�EHWZHHQ�WKH�IDOO�LQ�SULFH�DQG�
WKH�LQFUHDVH�RI�GHPDQG¶��0DUVKDOO��������SS���������0DUVKDOO�DOVR�VWDWHG�WKDW�µ7KXV�WKH�
RQH�XQLYHUVDO� UXOH� WR�ZKLFK� WKH�GHPDQG�FXUYH�FRQIRUPV� LV� WKDW� LW� LV� LQFOLQHG�QHJDWLYHO\�
WKURXJK�WKH�ZKROH�RI�LWV�OHQJWK¶��LELG��S�����QRWH����VHH�DOVR�0DUVKDOO��������S����

2Q� WKH� RQH� KDQG�� :DOUDV� DV� ZHOO� DV� 0DUVKDO� VWDWHG� WKDW� µ7KXV�� WKH� VORSH� RI�
GHPDQG�FXUYH� ��ZKLFK�FDQ�EH�YHU\�VLPSO\�GHILQHG� LQ� WHUPV�RI�PDWKHPDWLFV�DV� WKH� OLPLW�
RI� WKH� UDWLR�RI�D�GHFUHDVH� LQ�GHPDQG� WR�DQ� LQFUHDVH� LQ�SULFH¶�� DQG� µ+HQFH� WKH�TXDQWLW\�
GHPDQGHG�\� LV� WRR�JUHDW�IRU�D�SULFH�KLJKHU�WKDQ�SE��,W�IROORZV�WKHUHIRUH�WKDW� WKH�GHPDQG�
FXUYH� LV� QHJDWLYHO\� LQFOLQHG¶� �:DOUDV�� ������ SS����� DQG� ����� UHVSHFWLYHO\��� :DOUDV�
DVVXPHG� WKDW� GHPDQG� DQG� RIIHU� FXUYHV� IRU� DQ� LQGLYLGXDO� PD\� EH� HLWKHU� FRQWLQXRXV� RU�
GLVFRQWLQXRXV�� ZKHUHDV� IRU� WRWDO� GHPDQG� DQG� WRWDO� RIIHU� FXUYHV�� WKH\� PXVW� EH� DOZD\V�
FRQWLQXRXV��LELG��S�����

)LUVWO\�� :DOUDV� GHWHUPLQHG� WKH� HIIHFWLYH� VXSSO\� DQG� HIIHFWLYH� GHPDQG� DV� µD�
GHILQLWH�DPRXQW�RI�D�FRPPRGLW\�DW�D�GHILQLWH�SULFH¶� �LELG��S�����DQG�S�������7KLV�PHDQV�
WKDW� IRU�ERWK�GHPDQG�DQG� VXSSO\�� IRU� D�SDUWLFXODU�TXDQWLW\�� WKHUH� LV�RQO\�RQH�SULFH�� DQG�
YLFH� YHUVD�� � 6HFRQGO\�� :DOUDV� GHWHUPLQHG� WKH� VWDWH� RI� HTXLOLEULXP� E\� FRPSDULQJ� WKH�
HIIHFWLYH�GHPDQG�DQG� WKH�HIIHFWLYH�RIIHU�RI�D�FRPPRGLW\�� µ:H�KDYH�QRZ�WR�PDNH� WKUHH�
VXSSRVLWLRQV�DFFRUGLQJ�DV�WKH�GHPDQG�LV�HTXDO�WR��JUHDWHU�WKDQ��RU�OHVV�WKDQ�WKH�RIIHU¶��,Q�
WKH�ILUVW�FDVH�µ7KH�PDUNHW�LV�LQ�D�VWDWLRQDU\�VWDWH�RU�LQ�HTXLOLEULXP¶��ZKLOH�LQ�WKH�VHFRQG�
DQG�WKLUG�FDVHV�µWKH�PDUNHW�LV�LQ�GLVHTXLOLEULXP¶��:DOUDV��������S�������

2Q� WKH� RQH� KDQG�� 0DUVKDOO� GHWHUPLQHG� ZKDW� ZDV� HIILFLHQW� GHPDQG� IURP� WKH�
HTXLOLEULXP�VWDWH�µ+LV�GHPDQG�EHFRPHV�HIILFLHQW��RQO\�ZKHQ�WKH�SULFH�ZKLFK�KH�LV�ZLOOLQJ�
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WR� RIIHU� UHDFKHV� WKDW� DW� ZKLFK� RWKHUV� DUH� ZLOOLQJ� WR� VHOO¶� �0DUVKDOO�� ������ S������ <HW��
0DUVKDOO� XVHG� VLPLODU� GHILQLWLRQ� RI� HTXLOLEULXP� VWDWH� EXW� LQ� LQYHUVH� IRUP�� QDPHO\�� WKH�
HTXLOLEULXP�LV�DFKLHYHG�ZKHQ�WKH�GHPDQG�SULFH�LV�HTXDO�WR�WKH�VXSSO\�SULFH�IRU�WKH�JLYHQ�
TXDQWLW\�RI�FRPPRGLW\��YLGH�LQIUD����

7KHUH�DUH�WZR�DGGLWLRQDO�DUJXPHQWV�VKRZLQJ�WKH�VLPLODULW\�RI�WKH�GHPDQG�WKHRU\�
RI�:DOUDV�DQG�0DUVKDOO��)LUVWO\��WKH\�ERWK�XVHG�D�FRPPRQ�PHWKRG�RI�HVWDEOLVKPHQW�DQG�
UH�HVWDEOLVKPHQW�RI�JHQHUDO�HTXLOLEULXP��L�H���WKH\�DVVXPHG�WKDW�WKH�JLYHQ�EDVLF�GDWD�GRHV�
QRW�FKDQJH�GXULQJ�WKH�SURFHVV�RI�HTXLOLEULXP�HVWDEOLVKPHQW�DQG�FRQVLGHUHG�WKH�SUREOHP�
RI�HTXLOLEULXP�UH�HVWDEOLVKPHQW�DV�D�UHVXOW�RI�FKDQJHV�LQ�WKH�JLYHQ�EDVLF�GDWD��0DUVKDOO��
������ S������ DQG�:DOUDV�� ������ S������� 6R�� 0DUVKDOO� IUHTXHQWO\� XVHG� WKH� WHUP� ³RWKHU�
WKLQJV�DUH�EHLQJ�HTXDO´�WR�SRLQW�RXW�WKH�DERYH�VWDWHPHQW��:DOUDV�VWUHVVHG�WKLV�IDFW�ZKHQ�
WKH�SURFHVV�RI�HTXLOLEULXP�HVWDEOLVKPHQW�ILUVW�EHJLQV�IRU�HDFK�HFRQRP\�
� 6HFRQGO\��ERWK�DXWKRUV�VWDWH�WKDW�IURP�WKH�3URGXFWLRQ�(FRQRP\�GHPDQG�FXUYHV�RI�
VHUYLFHV�DQG�VXSSO\�FXUYHV�RI�FRPPRGLWLHV�DUH�QRW�XVHG�DQG� WKHUHIRUH�� WKH\�DUH�DEVHQW��
+RZHYHU��LQ�WKH�SURFHVV�RI�HTXLOLEULXP�HVWDEOLVKPHQW�WKH�GHPDQG�TXDQWLW\�RI�VHUYLFHV�LV�
GHWHUPLQHG� E\� WKH� HTXDWLRQ� V\VWHP� ZKLFK� LV� EDVHG� RQ� WKH� GHPDQG� TXDQWLWLHV� RI�
FRPPRGLWLHV�� )XUWKHUPRUH� WKH� VXSSO\� TXDQWLWLHV� RI� FRPPRGLWLHV� DUH� GHWHUPLQHG�
VLPXOWDQHRXVO\�ZLWK�WKHLU�GHPDQG�TXDQWLWLHV�DVVXPLQJ�WKDW�WKH\�DUH�HTXDO��YLGH�LQIUD����

7R� VXP� XS� ZH� FDQ� FRQFOXGH� WKDW� 0DUVKDOO¶V� DQG� :DOUDV¶V� GHILQLWLRQ� RI� WKH�
RULJLQDO� �RUGLQDU\�� GHPDQG� FXUYH� �IXQFWLRQ�� IRU� D� FHUWDLQ� FRPPRGLW\� �VHUYLFH�� DUH� LQ�
SULQFLSOH�HTXLYDOHQW��6FKXOW]��������S�����

�
�� :DOUDV¶V�'HWHUPLQDWLRQ�RI�WKH�'HULYHG��*HQHUDO��'HPDQG�)XQFWLRQV
�

,W�LV�ZHOO�NQRZQ�WKDW�:DOUDV�ZDV�WKH�ILUVW�DXWKRU�ZKR�XVHG�WKH�GHPDQG��VXSSO\��IXQFWLRQ�
ZKLFK� LV� GLIIHUHQW� IURP� WKH� RULJLQDO� GHPDQG� FXUYH� �IXQFWLRQ�� ZKHUH� WKH� TXDQWLW\� RI� D�
SDUWLFXODU��FHUWDLQ��FRPPRGLW\�GHSHQGV�QRW�RQO\�RQ�LWV�SULFH�EXW�DOVR�WKH�SULFHV�RI�RWKHU�
FRPPRGLWLHV��6FKXOW]��������S����6DPXHOVRQ��������S������7KLV�IDFW�ZDV�HPSKDVLVHG�E\�
PRVW�PRGHUQ�DXWKRUV�DQG� UHIHUUHG� WR�DV�D�:DOUDVLDQ�GHPDQG� IXQFWLRQ� �VHH� IRU�H[DPSOH�
0DV�&ROHOO� DQG� RWKHUV�� ������� +RZHYHU�� WKH\� PRGLILHG� :DOUDV¶V� GHULYHG� GHPDQG�
IXQFWLRQ�� DQG� QRWHG� WKDW� WKH� TXDQWLW\� RI� D� FHUWDLQ� FRPPRGLW\� QRW� RQO\� GHSHQGV� XSRQ�
SULFHV�EXW�DOVR�XSRQ�WKH�RWKHU�SDUDPHWHUV�RI�WKH�LQLWLDO�HQGRZPHQW��

%HFDXVH� LQ� WKH� PDMRULW\� RI� PRGHUQ� HFRQRPLF� OLWHUDWXUH� WKH� SUREOHP� RI� DQ�
LQGLYLGXDO� HFRQRP\� LV� SUHVHQWHG� LQ� UHODWLRQ� WR� WKH� ([FKDQJH� (FRQRP\� OHW� XV� VWDUW� RXU�
H[DPLQDWLRQ�RI�WKH�YDULRXV�HFRQRPLHV�IURP�WKDW�SRLQW�

�
����:DOUDV¶V�'HULYHG��*HQHUDO��)XQFWLRQ�IRU�WKH�([FKDQJH�(FRQRP\
�
:DOUDV�VWDWHG�WKDW�WKH�IROORZLQJ�LV�WKH�QHFHVVDU\�DQG�VXIILFLHQW�GDWD�LQ�RUGHU�WR�HVWDEOLVK�
HTXLOLEULXP� LQ� DQ� H[FKDQJH� HFRQRP\�� µ���� WKH� WUDGHUV¶� XWLOLW\� RU� ZDQW� HTXDWLRQV� IRU�
FRPPRGLWLHV��ZKLFK�FDQ�JHQHUDOO\�EH�UHSUHVHQWHG�E\�FXUYHV�DQG�����WKH�LQLWLDO�TXDQWLWLHV�
RI� WKH� FRPPRGLWLHV� LQ� WKHLU� SRVVHVVLRQ¶� �:DOUDV�� ������ S������� 7KLV� PHDQV� WKDW� HDFK�
LQGLYLGXDO� EHIRUHKDQG� NQRZV� WKH� DYDLODEOH� TXDQWLWLHV� RI� FRPPRGLWLHV� �T��� T��� ���� �� TP�
��ZKLFK�KH�PLJKW� H[FKDQJH�ZLWK�RWKHU� LQGLYLGXDOV� DQG� WKXV� IRUPXODWHV�XWLOLW\� IXQFWLRQV�
IRU�HYHU\�FRPPRGLW\�VHSDUDWHO\��Φ��T����Φ��T����������ΦP�TP����,W�LV�QHFHVVDU\�WR�SRLQW�RXW�
WKDW�WKLV�GDWD�GRHV�QRW�FKDQJH�GXULQJ�WKH�ZKROH�SURFHVV�RI�HTXLOLEULXP�HVWDEOLVKPHQW��,Q�
WKHVH�FRQGLWLRQV��WKH�JRDO�RI�HDFK�LQGLYLGXDO�LV�WKH�PD[LPXP�VDWLVIDFWLRQ�RI�ZDQWV�E\�WKH�
H[FKDQJH�RI� FRPPRGLWLHV� IRU� WKHLU�JLYHQ�SULFHV� �S���S��� ���� ��SP��� L�H��� E\� WKH�GHPDQG�RI�
RQH�FRPPRGLW\�DQG�E\�WKH�RIIHU�RI�RWKHUV��,Q�DGGLWLRQ�:DOUDV�DVVXPHG�WKDW�HYHU\�SURGXFW�
PLJKW� EH� HLWKHU� RIIHUHG� RU� GHPDQGHG� GHSHQGLQJ� RQ� LWV� KROGLQJ� TXDQWLW\�� +RZHYHU��

��



SURGXFW� FDQQRW�EH�RIIHUHG� LI� LQGLYLGXDOV�GR�QRW�KROG� LW��7KHUHIRUH�:DOUDV� DVVXPHG� WKDW�
HYHU\�FRPPRGLW\�PLJKW�EH�HLWKHU�GHPDQGHG��GL��RU�RIIHUHG��RL���VXFK�WKDW�WKH�VXPPDWLRQ�
YDOXH�RI�GHPDQG�PXVW�EH�HTXDO�WR�WKH�VXPPDWLRQ�YDOXH�RI�RIIHU��7KLV�FRQGLWLRQ�LV�NQRZQ�
DV�WKH�EXGJHW�FRQVWUDLQW�IRU�LQGLYLGXDOV��

1RZ��OHW�XV�IRUPXODWH�D�PRGHO�LQ�WKH�H[FKDQJH�HFRQRP\�IRU�HDFK�LQGLYLGXDO�XVLQJ�
WKH�PRGHUQ�WHUPV�
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��FRQGLWLRQV�������LQGLFDWHV�WKDW�WKH�RIIHU�RI�D�FHUWDLQ�FRPPRGLW\�FDQQRW�EH�PRUH�
WKDQ�LWV�DYDLODEOH�TXDQWLW\�

�� FRQGLWLRQ� ������ LV� WKH� EXGJHW� FRQVWUDLQW� IRU� DQ� LQGLYLGXDO�� ZKLFK� PHDQV� WKDW�
HLWKHU�WKH�RIIHU�RI�RU�GHPDQG�IRU�D�FRPPRGLW\�XVHG�DV�WKH�QXPpUDLUH��WKH�ILUVW��DFFRUGLQJ�
WR� :DOUDV¶V� DSSURDFK�� GHSHQGV� RQ� WKH� EDODQFH� EHWZHHQ� WKH� WRWDO� YDOXH� RI� GHPDQG�
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P
L �=∑ GL�SL��

P
L �=∑ �RL�SL����$OVR�WKH�ODWWHU�FDQQRW�EH�PRUH�WKDQ�LWV�DYDLODEOH�TXDQWLW\�T���$QG��LI�

P
L �=∑ GLSL�

�
P
L �=∑ RL�SL�WKHQ�WKH�PRQH\�FRPPRGLW\�LV�GHPDQGHG�LQ�RUGHU�WR�VWRUH��UHVHUYH��H[FHVV�RI�

WKH�WRWDO�YDOXH�RI�VXSSO\�DQG�LW�LV�GHILQHG�DV�G� ����
P
L �=∑ GLSL��

P
L �=∑ RL�SL��

7KH� VROXWLRQ� RI� WKH� V\VWHP� ������������� LI� LW� H[LVWV�� GHWHUPLQHV� WKH� GHPDQG� DQG�
RIIHU� TXDQWLWLHV� RI� FRPPRGLWLHV�� ZKLFK� JXDUDQWHHV� PD[LPXP� VDWLVIDFWLRQ� IRU� HDFK�
LQGLYLGXDO�E\�WKH�DGGLWLRQDO�FRQGLWLRQV�µ����WKDW�PD[LPXP�VDWLVIDFWLRQ�ZLOO�EH�DFKLHYHG�E\�
HDFK�WUDGHU�ZKHQ�WKH�UDWLRV�RI�WKH�UDUHWpV�RI�WKH�FRPPRGLWLHV�QRW�XVHG�DV�WKH�QXPHUDWH�WR�
WKH�UDUHWp�RI� WKH�FRPPRGLW\�VR�XVHG�HTXDO� WKH�SULFHV�FULHG¶�>:DOUDV��������S����@��7KLV�
PHDQV�WKDW�

φL�[L�� �SLφ��[����� �L ���������P� �������������� ���������
RU

UL� �SL�U��� �L ���������P� ���������������������
ZKHUH

UL� �∂ΦL�[L���∂[L� �φL�[L�� �L �����������P� ���������������������
DQG�UL�LV�NQRZQ�DV�WKH�PDUJLQDO�XWLOLW\��UDUHWp��RI�FRPPRGLW\�L�IRU�D�FHUWDLQ�LQGLYLGXDO��

)URP�WKH�VROXWLRQ�WR�HTXDWLRQV��������������DVVXPLQJ�LW�H[LVWV�DQG�LV�XQLTXH���ZH�
REWDLQ�GHPDQG�TXDQWLWLHV�IRU�D�SDUW�RI�WKH�FRPPRGLWLHV�DQG�RIIHU�TXDQWLWLHV�IRU�WKH�UHVW��
$QG�� FRQVHTXHQWO\�� WKH� ILQDO� TXDQWLW\�RI�JRRG� �[L�� LV� GHILQHG��%HFDXVH�RI� WKDW� WKH� ODWWHU�
GRHV�QRW�WDNH�SODFH�LQ�WKH�SURFHVV�RI�HTXLOLEULXP�HVWDEOLVKPHQW�LV�RPLWWHG�LQ�WKH�IROORZLQJ�
GLVFXVVLRQ�� ,W� IROORZV� IURP� WKH� VWUXFWXUH� RI� WKH�PRGHO� WKDW� LI� HLWKHU� RL�RU�GL� LV� SRVLWLYH��
WKH� RWKHU� ZRXOG� HTXDO� ]HUR�� EHFDXVH� ERWK� KDYH� WKH� VDPH� SULFH� DQG� ERWK� LQIOXHQFH� WKH�
XWLOLW\� IXQFWLRQV� LQGLUHFWO\�E\� WKH� ILQDO� HQGRZPHQW� [L� �+LOOHU��)��6��	�*�� -��/LHEHUPDQ��
������SS�����������,Q�RWKHU�ZRUGV��D�FHUWDLQ�FRPPRGLW\�FDQQRW�EH�RIIHUHG�DQG�GHPDQGHG�

��



VLPXOWDQHRXVO\�E\�WKH�VDPH�LQGLYLGXDO��,Q�DGGLWLRQ��HYHU\�FRPPRGLW\¶V�RIIHUHG�TXDQWLWLHV�
DUH� ERXQG� E\� LWV� DYDLODEOH� TXDQWLWLHV� �FRQGLWLRQV� ������� DQG� LWV� GHPDQG� TXDQWLWLHV� DUH�
ERXQG� E\� WKH� DYDLODEOH� TXDQWLWLHV� RI� DOO� FRPPRGLWLHV�� L�H��� E\� WKH� EXGJHW� FRQVWUDLQWV�
�FRQGLWLRQ���������7KLV�PHDQV�WKDW�WKH�GHULYHG��JHQHUDOO\��GHPDQG��RU�RIIHU��IXQFWLRQ�LV�D�
UHVXOW�RI�WKH�VROXWLRQ�RI�WKH�PRGHO�RI�LQGLYLGXDO�HFRQRP\��WKDW�LV��LW�KDV�SXUH�WKHRUHWLFDO�
QDWXUH��6R�

RL� �IL�S��S���S��������SP��T���T��������TP��φ���«��φP��� �L ���������P� ���������������������
GL� �IL�S��S���S��������SP��T���T��������TP��φ���«��φP���� �L ���������P� ���������������������

ZKLOH� WKH� LQGLYLGXDO¶V� GHPDQG� RU� RIIHU� RI� WKH� QXPpUDLUH� �SURGXFW� ����� LV� REWDLQHG� � E\�
HLWKHU�WKH�HTXDWLRQ

R� ��
P
L �=∑ GL�SL��

P
L �=∑ �RL�SL��RU���������G� ����

P
L �=∑ GLSL��

P
L �=∑ RL�SL��� ��������������������

ZKHUH�
φL�±�LV�WKH�SDUDPHWHU�RI�WKH�XWLOLW\�IXQFWLRQ�RI�SURGXFW�L��
(TXLOLEULXP�FRQGLWLRQV�������RU�������DUH�LGHQWLFDO�ZLWK�:DOUDV¶V�RQH��LELG��S�������

%XW�� GHILQLWLRQV�RI�GHPDQG� IXQFWLRQ� ������ DQG�RIIHU� IXQFWLRQ� ������GLIIHU� IURP�:DOUDV¶V�
GHILQLWLRQ��QDPHO\�IURP�\�� �IE���SE��SF��SG�«���]�� �IF���SE��SF��SG�«���Z�� �IG���SE��SF��SG�«�¶�
�:DOUDV��������S��������7KH�IXQFWLRQV�������DQG�������DUH�GHWHUPLQHG�RQ�WKH�EDVLV�RI�WKH�
VROXWLRQ�RI� WKH�PDWKHPDWLFDO�PRGHO�������±��������+HQFH��E\�WKH� WKHRU\�RI�PDWKHPDWLFDO�
�OLQHDU�� SURJUDPPLQJ�� XQNQRZQV� RI� PRGHOV� GHSHQG� XSRQ� DOO� WKH� SDUDPHWHUV� RI� WKH�
PRGHO�� ,Q� WKLV�SDUWLFXODU�FDVH� WKH\�GHSHQG�XSRQ�SULFHV� �S��� DYDLODEOH�TXDQWLWLHV� �T��� DQG�
WKH�SDUDPHWHUV�RI�XWLOLW\�IXQFWLRQ�RI�FRPPRGLWLHV¶��φ���:KDW�WKLV�PHDQV�LV�WKDW�:DOUDV¶V�
GHPDQG�DQG�RIIHU�IXQFWLRQ�LV�LQFRPSOHWH��L�H��LV�LQFRUUHFW��+RZHYHU�WKH�TXHVWLRQ�LV�ZK\"�
'RHV�:DOUDV�QRW�NQRZ�WKDW�VXFK�GHSHQGHQFH�LV�VDWLVILHG�RQO\�E\�SULFHV"�

7KH� SDUDPHWHUV� RI�:DOUDV¶V� LQGLYLGXDO�PRGHO�PLJKW� EH� GLYLGHG� LQWR� WZR� W\SHV��
ILUVW�� WKH� LQWHUQDO�SDUDPHWHUV� L�H�� WKH� LQLWLDO� DYDLODEOH�TXDQWLWLHV� DQG� WKH�XWLOLW\� IXQFWLRQV�
RI� JRRGV�� DQG� VHFRQGO\�� WKH� H[WHUQDO� �� SULFHV� RI� FRPPRGLWLHV�� ZKLFK� DUH� JHQHUDOO\�
XQNQRZQV��+RZHYHU��LW�PXVW�EH�SRLQWHG�RXW��WKH�SULFHV�EHFRPH�NQRZQ�IRU�HDFK�LWHUDWLRQ�
RI� DGMXVWPHQW� SURFHVV� �WkWRQQHPHQW�� �YLGH� LQIUD��� &RQVHTXHQWO\�� :DOUDV� GLYLGHG� WKH�
SURFHVV� RI� HTXLOLEULXP� HVWDEOLVKPHQW� LQWR� WZR� VWDJHV�� 7KH� ILUVW� VWDJH� RI� WKH� SURFHVV� LV�
WKH� HVWDEOLVKPHQW� RI� HTXLOLEULXP� SULFHV� �H[WHUQDO� SDUDPHWHUV�� IRU� WKH� JLYHQ� DYDLODEOH�
TXDQWLWLHV� DQG� XWLOLW\� IXQFWLRQ� �LQWHUQDO� SDUDPHWHUV��� 7KH� VHFRQG� VWDJH� RI� WKH� SURFHVV�
LV� WKH� DQDO\VLV� RI� WKH� YDULDWLRQ� RI� SULFHV� �HTXLOLEULXP� UH�HVWDEOLVKPHQW�� ZKHQ� LQLWLDO�
TXDQWLWLHV�DQG�XWLOLW\�IXQFWLRQV�DUH�FKDQJHG��7KXV��:DOUDV
V�GHILQLWLRQ�RI�GHULYHG��JHQHUDO��
GHPDQG� �VXSSO\�� IXQFWLRQV� UHODWHV� WR� WKH� ILUVW� VWDJH�� 7KLV� PHDQV� WKDW� WKH� GHPDQG� �RU�
RIIHU��RI�D�FHUWDLQ�FRPPRGLW\�GHSHQGV�RQO\�RQ�WKH�SULFHV�RI�DOO�FRPPRGLWLHV�XQWLO�JHQHUDO�
HTXLOLEULXP�LV�HVWDEOLVKHG��:KHQ�HTXLOLEULXP�LV�HVWDEOLVKHG�GXULQJ�WKH�VHFRQG�VWDJH�RI�WKH�
SURFHVV��WKHQ�GHPDQG�DQG�VXSSO\�LV�DOVR�GHSHQGDQW�RQ�WKH�LQWHUQDO�SDUDPHWHUV��DYDLODEOH�
TXDQWLW\�DQG�XWLOLW\�RI�DOO�JRRGV��WRR��:DOUDV�XVHG�KLV�IDPRXV�WkWRQQHPHQW�IRU�HTXLOLEULXP�
HVWDEOLVKPHQW��YLGH�LQIUD����������

,W� LV� QHFHVVDU\� WR� VWUHVV� WKDW� :DOUDV
V� IROORZHUV� KDYH� PLVXQGHUVWRRG� KLV� WZR�
VWDJH�DSSURDFK�HYHU� VLQFH�3DUHWR� �-��YDQ�'DDO�	�'�$��:DONHU��������:DONHU������DQG�
�������7KH\�DOWHUHG�WKH�ILUVW�VWDJH�DQG�WKRXJK�WKH�VHFRQG�VWDJH�ZDV�XVHG�LW�ZDV�XVHG�LQ�
D� GLIIHUHQW�ZD\� IURP�:DOUDV¶V� DSSURDFK� �)RU� H[DPSOH�� 6DPXHOVRQ�� ������ SS��������� ,W�
LV� LPSRUWDQW� WR�QRWH� WZR�WKLQJV��)LUVW��6DPXHOVRQ�FRQVLGHUV�RQO\� WZR�SDUDPHWHUV��SULFHV�
DQG� LQFRPH��DQG� WKH� WKLUG�SDUDPHWHU�RI�XWLOLW\�IXQFWLRQV� LV�PLVVLQJ��6HFRQG��6DPXHOVRQ�
DVVXPHV�WKDW� WKH�RULJLQDO�GHPDQG�IXQFWLRQ�PLJKW�EH�LGHQWLILHG�ZLWK�WKH�GHULYHG�GHPDQG�
IXQFWLRQ� DQG� WKDW� LW� LV� DFFHSWDEOH� IRU� HDFK� LQGLYLGXDO� �VHH� DOVR�0DV�&ROHOO� DQG� RWKHUV��
������S������

��



7KHUH�LV�DQ�DGGLWLRQDO�HUURQHRXV�DUJXPHQW�PDGH�DJDLQVW�:DOUDV¶V�DSSURDFK��7KLV�
DUJXPHQW� LV� GHULYHG� IURP� D� PLVXQGHUVWDQGLQJ� RI�:DOUDV¶V� WZR� VWDJH� GHILQLWLRQ� RI� WKH�
GHULYHG�GHPDQG� �RIIHU�� IXQFWLRQ��:DOUDV¶V� IROORZHUV�ZULWH� DV� LI�:DOUDV� GLG� QRW� GLVFXVV�
SUREOHPV� RI� FRPSDUDWLYH� VWDWLF� LQ� KLV� JHQHUDO� HTXLOLEULXP� WKHRU\� �+LFNV�� ������ S�����
6DPXHOVRQ��������S�������

7KHUHIRUH��WKLV�PHDQV�WKDW�LQ�:DOUDV¶V�QRWDWLRQV�
RL� �IL�S���S��������SP��� �L ���������P� �������� ��������������������
GL� �IL�S���S��������SP��� �L ���������P� �������� ��������������������

ZKLOH�WKH��LQGLYLGXDO¶V�GHPDQG�RU�RIIHU�RI�WKH�QXPpUDLUH�SURGXFW�����LV�REWDLQHG��E\�WKH�
HTXDWLRQ��������
�
����'HULYHG��*HQHUDO��)XQFWLRQ�IRU�DQRWKHU�7KUHH�(FRQRPLHV
�
������'HULYHG�)XQFWLRQ�IRU�3URGXFWLRQ�(FRQRP\
�
,Q� WKH� 3URGXFWLRQ� (FRQRP\� :DOUDV� FRQVLGHUHG� WZR� GLVWLQFW� PDUNHWV�� 7KH� ILUVW� LV� WKH�
6HUYLFHV�PDUNHW��ZKHUH�RZQHUV�RI� IDFWRUV�HLWKHU�VHOO�YDULRXV�SURGXFWLYH�VHUYLFHV��ZKLFK�
DUH�ERXJKW�E\�HQWUHSUHQHXUV�RU�RWKHU�LQGLYLGXDOV�IRU�SURGXFWLYH�SXUSRVHV�RU�WKH�VHUYLFHV�
DUH�ERXJKW�E\�RWKHU� LQGLYLGXDOV� IRU� WKH�SXUSRVHV�RI�FRQVXPSWLRQ��7KH�VHFRQG�PDUNHW� LV�
WKH� 3URGXFWV�PDUNHW��ZKHUH� HQWUHSUHQHXUV� VHOO� WKHLU� SURGXFWV� DQG� LQGLYLGXDOV� EX\� WKHP�
IRU�WKH�SXUSRVHV�RI�FRQVXPSWLRQ��+HUH��DV�ZHOO�DV��LQ�DQ�([FKDQJH�(FRQRP\��SURGXFWLYH�
VHUYLFHV� DQG� SURGXFWV� DUH� H[FKDQJHG� E\� WKH� UXOH� RI� IUHH� FRPSHWLWLRQ�� ,Q� DGGLWLRQ�� WKHLU�
SULFHV� �UHQW��ZDJHV�� LQWHUHVW�� DQG�SULFHV�� UHVSHFWLYHO\�� DUH� VWDWHG� LQ� WHUPV�RI� QXPpUDLUH��
0RUHRYHU�� WKH�FXUUHQW��HTXLOLEULXP��SULFH�RI�HDFK�VHUYLFH�RU�HDFK�SURGXFW� LV�HVWDEOLVKHG�
LQ� DFFRUGDQFH�ZLWK� WKH� ODZ� RI� VXSSO\� DQG� GHPDQG�� ,Q� RWKHU�ZRUGV�� E\� WKH� UHODWLRQVKLS�
EHWZHHQ�HIIHFWLYH�GHPDQG�DQG�HIIHFWLYH�RIIHUHG��EHWZHHQ�VHOOLQJ�SULFHV��GHPDQG�SULFHV��
RI�FRPPRGLWLHV�DQG�WKHLU�FRVW�RI�SURGXFWLRQ��VXSSO\�SULFHV���

,Q� DGGLWLRQ� WR� WKH� SUHYLRXV�([FKDQJH�(FRQRP\��ZKHUH� XWLOLW\� IXQFWLRQV� RI� HDFK�
SURGXFW�DUH�JLYHQ��KHUH�HDFK� LQGLYLGXDO�KDV� WR�GHILQH�XWLOLW\� IXQFWLRQV� IRU�HYHU\� VHUYLFH�
VHSDUDWHO\� �ΦM�\M��� DQG� WKHLU� DYDLODEOH� TXDQWLW\�� +HUH��:DOUDV� DVVXPHG� WKDW� LQGLYLGXDOV�
GR�QRW�SRVVHVV�DQ\�TXDQWLWLHV�RI�SURGXFWV��DQG�WKHUHIRUH��DYDLODEOH�TXDQWLWLHV�RI�SURGXFWV�
IURP� WKH� SUHYLRXV� HFRQRP\� DUH� DEVHQW�� DQG� µLQ� D� VWDWH� RI� HTXLOLEULXP� LQ� SURGXFWLRQ��
HQWUHSUHQHXUV�PDNH�QHLWKHU�SURILW�QRU�ORVV¶��:DOUDV��������S������

7KHUHIRUH� WKH� GHULYHG� GHPDQG� IXQFWLRQ� IRU� WKH� 3URGXFWLRQ� (FRQRP\� LV� DQ�
H[WHQGHG�YHUVLRQ�RI�WKH�([FKDQJH�(FRQRP\��VHH�������DQG���������

GM� �IM�S���S��������SP��S���S���������SQ���T���T��������TQ��φ���«��φP��φ���«��φQ��
��M �����������Q����������������������������������

RM� �IM�S���S��������SP��S���S���������SQ��T���T��������TQ��φ���«��φP��φ���«��φQ��
��M �����������Q� ���������������� ��������

[L� �IL�S���S��������SP��S���S���������SQ��T���T��������TQ��φ���«��φP��φ���«��φQ��
���L ���������P� �� ������������������� ��������

ZKLOH�WKH�LQGLYLGXDO¶V�GHPDQG�RI�WKH�QXPpUDLUH��SURGXFW������LV�REWDLQHG�E\�WKH�HTXDWLRQ

[� ��
P
L �=∑ [L�SL���

Q
M �=∑ GM�SM���

Q
M �=∑ RM�SM� �� ����� ��������������������

:KHUH���[L��GM��DQG�RM�DUH�WKH�GHPDQG�IRU�SURGXFWV�DQG�VHUYLFHV��DQG�WKH�RIIHU�RI�VHUYLFHV�
UHVSHFWLYHO\������

'XH� WR� WKLV� :DOUDV¶V� YHUVLRQ� RI� WKH� GHULYHG� GHPDQG� IXQFWLRQ� IRU� 3URGXFWLRQ�
(FRQRP\�KDV� WR�EH�DOVR�DQ�H[WHQGHG�YHUVLRQ�RI� WKH�([FKDQJH�HFRQRP\��VHH��������DQG�
��������7KLV�PHDQV�WKDW�

��



GM�  � IM�S��� S��� ����� SP�� S��� S��� ���� �� SQ����� � � � � � � � � � � � � � � � � � � � � �M ������� ����Q�
�����������������������������

RM� �IM�S���S��������SP��S���S���������SQ��� ������M �����������Q� ��������������������
[L� �IL�S���S��������SP��S���S���������SQ��������� ������L ���������P��� ��������������������

[� ��
P
L �=∑ [L�SL���

Q
M �=∑ GM�SM���

Q
M �=∑ RM�SM� ������� ��������������������

�
����������'HULYHG�)XQFWLRQ�IRU�&DSLWDO�)RUPDWLRQ�DQG�&UHGLW�(FRQRP\
�
&DSLWDO� )RUPDWLRQ� DQG� WKH� &UHGLW� HFRQRP\� DUH� H[WHQGHG� E\� WKH� SURGXFWLRQ� RI� QHZ�
FDSLWDO� JRRGV��ZKLFK� DUH� UHTXLUHG� IRU� WZR�SXUSRVHV��7KH� ILUVW� LV� WKH� UHQHZDO� RI� WKH� ROG�
FDSLWDO�JRRGV��ZKLFK�KDYH�EHHQ�GHVWUR\HG��LQ�RUGHU�WR�NHHS�XS�WKH�H[LVWLQJ�OHYHO�RI�WRWDO�
SURGXFWLRQ�LI�LW�LV�UHTXLUHG��7KH�VHFRQG�SXUSRVH�LV�WR�H[SDQG�H[LVWLQJ�IL[HG�FDSLWDO��2Q�WKH�
RWKHU�KDQG�� LQ�RUGHU� WR�GHPDQG� �SXUFKDVH��QHZ�FDSLWDO�JRRGV� WKHUH�PXVW�EH� LQGLYLGXDOV�
ZKRVH� LQFRPHV� H[FHHG� WKHLU� SXUFKDVH� RI� FRQVXPHUV¶� JRRGV� DQG� VHUYLFHV�� VR� WKDW� WKH�
DJJUHJDWH�RI�WKH�ILUVW�LV�JUHDWHU�WKHQ�WKH�DJJUHJDWH�RI�WKH�ODWWHU��L�H��WKHUH�LV�D�VDYLQJ�

,Q� RUGHU� WR� FRQYHUW� WKLV� QHZ� WHUP�� D� VDYLQJ�� WR� D� WHUP� ZKLFK� ZRXOG� EH�
FRPSUHKHQVLYH�� WKDW� LV��RQH�ZKLFK�ZRXOG�EH� � VLPLODU� WR�RWKHU�FRQVXPHUV�JRRGV��:DOUDV�
LQWURGXFHG� DQ� DEVWUDFW� �LGHDO�� FRPPRGLW\� �(�� FRQVLVWLQJ� RI� SHUSHWXDO� QHW� LQFRPH� ZLWK�
SULFH� SH�  � ��L�� 7KLV� PHDQV� WKDW� HDFK� LQGLYLGXDO� KDV� D� FHUWDLQ� ZDQW� RI� FRPPRGLW\� �(��
ZKLFK�LV�HLWKHU�GHPDQGHG��GH��RU�RIIHUHG��RH��DV�ZHOO�DV�RWKHU�FDSLWDO�VHUYLFHV�DQG�TXDQWLW\�
RI�ZKLFK�LV�REWDLQHG�E\�WKH�FRQGLWLRQ�RI�PD[LPXP�VDWLVIDFWLRQ�E\�LWV�IXQFWLRQ�RI�XWLOLW\�
ΦH�TH��

6R��WKH�GHULYHG�GHPDQG�IXQFWLRQ�IRU�WKH�&DSLWDO�)RUPDWLRQ�DQG�&UHGLW�(FRQRP\�LV�
DQ�H[WHQGHG�YHUVLRQ�RI�WKH�3URGXFWLRQ�(FRQRP\��VHH������������������DQG�PXVW�LQFOXGH�WKH�
IROORZLQJ�DGGLWLRQDO�SDUDPHWHUV�UHODWLQJ�WR�WKH�GHULYHG�GHPDQG�IXQFWLRQ�RI�D�3URGXFWLRQ�
(FRQRP\�� SULFH� �SH�� RI� D� QHZ� FRPPRGLW\� �(��� LWV� DYDLODEOH� TXDQWLW\� �TH��� DQG� WKH�
SDUDPHWHU�RI�LWV�XWLOLW\�IXQFWLRQ��φH���

G� �I�S���S��������SP��S���S���������SQ���SN¶��SN¶¶�«��SH��T���T��������TQ��TH��φ���«��φP�
�φ���«��φQ��φH�������� ��������������������������������

:KHUH�� IRU� VLPSOLFLWLHV� VDNH� ZH� XVH� G� WR� H[SUHVV� D� FRPPRQ� QRWDWLRQ� IRU� GHPDQG� DQG�
VXSSO\�IXQFWLRQV�IRU�DOO�NLQGV�RI�FRPPRGLWLHV�DQG�VHUYLFHV�

:DOUDV¶V�YHUVLRQ�RI�D�GHULYHG�GHPDQG�IXQFWLRQ�IRU�&DSLWDO�)RUPDWLRQ�DQG�&UHGLW�
(FRQRP\�WKHQ�KDV�WR�EH�DOVR�DQ�H[WHQGHG�YHUVLRQ�RI�WKH�3URGXFWLRQ�HFRQRP\��VHH����������
��������

G� �I�S���S��������SP��S���S���������SQ���SN¶��SN¶¶�«��SH�������� ��������������������������������
�

������'HULYHG�)XQFWLRQ�IRU�D�&LUFXODWLRQ�DQG�0RQH\�(FRQRP\
�
&LUFXODWLRQ� DQG� 0RQH\� LV� :DOUDV¶V� ILQDO� VWXG\� RI� HFRQRP\�� ,Q� WKLV� HFRQRP\� :DOUDV�
H[WHQGHG� WKUHH� SUHYLRXV� HFRQRPLHV� �([FKDQJH�� 3URGXFWLRQ�� DQG�&DSLWDO� )RUPDWLRQ� DQG�
&UHGLW� HFRQRPLHV�� E\� LQWURGXFLQJ� WKH� FLUFXODWLRQ� RI� FDSLWDO� JRRGV�� PRQH\�� DQG� UDZ�
PDWHULDOV�
� 6R�� WKH�GHULYHG�GHPDQG� IXQFWLRQ� IRU� WKH�&LUFXODWLRQ�DQG�0RQH\�(FRQRP\� LV� DQ�
H[WHQGHG�YHUVLRQ�RI�WKH�&DSLWDO�)RUPDWLRQ�DQG�&UHGLW�(FRQRP\��VHH��������DQG��������DQG�
PXVW�LQFOXGH�D�QXPEHU�RI�DGGLWLRQDO�SDUDPHWHUV�UHODWLQJ�WR�WKH�GHULYHG�GHPDQG�IXQFWLRQ�
RI�&DSLWDO�)RUPDWLRQ�DQG�&UHGLW��7KH�IROORZLQJ�DUH�WKH�DGGLWLRQDO�SDUDPHWHUV���WKH�SULFH�
�SX¶��RI�D�FLUFXODWLQJ�PRQH\¶V�VHUYLFH��LWV�DYDLODEOH�TXDQWLW\��TX���SULFHV�RI�WKH�VHUYLFHV�RI�
DYDLODELOLW\�RI�SURGXFWV�DV�FLUFXODWLQJ�FDSLWDO�JRRGV��SD¶��DQG�WKHLU�DYDLODEOH�TXDQWLW\��TD¶��
WKH�SDUDPHWHU� RI� LWV� XWLOLW\� IXQFWLRQ� �φD¶��� DQG� UDZ�PDWHULDOV¶� SULFHV� �SU¶�� � LQ� FLUFXODWLRQ�

��



DQG�WKHLU�DYDLODEOH�TXDQWLWLHV�RI��TP���
G� �I�S���S��������SP��S���S���������SQ���SN¶��SN¶¶«��S�¶��S�¶�������SP¶��SU¶��SX¶��SH��T���T��������
TQ��T�¶��T�¶�� �����TP¶�� �T���T��� �����TU��TX�� �TH��φ���«��φP��φ���«��φQ��φ�¶��«��φP¶��φH��� � � �
������

:KHUH��DV�LQ�WKH�SUHYLRXV�HFRQRP\��IRU�VLPSOLFLWLHV�VDNH�ZH�XVH��G�WR�H[SUHVV�D�FRPPRQ�
QRWDWLRQ�IRU�ERWK�GHPDQG�DQG�VXSSO\�IXQFWLRQV�IRU�DOO�NLQGV�RI�FRPPRGLWLHV�DQG�VHUYLFHV�

:DOUDV¶V� YHUVLRQ� RI� D� GHULYHG� GHPDQG� IXQFWLRQ� IRU� &LUFXODWLRQ� DQG� 0RQH\�
(FRQRP\� WKHQ�KDV� WR�EH� DOVR� DQ� H[WHQGHG�YHUVLRQ�RI� WKH�&DSLWDO�)RUPDWLRQ� DQG�&UHGLW�
(FRQRP\��VHH���������

G�  � I�S��S��� ����� SP�� S��� S��� ���� �� SQ��� SN¶�� SN¶¶�«�� S�¶�� S�¶�� ����� SP¶�� SU¶�� SX¶�� SH��� � � � � � � � �
���������������

���7KH�/LQN�EHWZHHQ�7KHVH�7ZR�7\SHV�RI�'HPDQG�)XQFWLRQV�
�
:DOUDV� VWDWHG� WKDW� LQ� RUGHU� WR� DQ\� UDQGRP� SULFHV� WR� EHFRPH� HTXLOLEULXP� SULFHV� LW� LV�
QHFHVVDU\� IRU� WKH� WRWDO� HIIHFWLYH� GHPDQG� WR� HTXDO� WKH� WRWDO� HIIHFWLYH� VXSSO\� IRU� DOO�
FRPPRGLWLHV� ZKLFK� REWDLQHG� E\� WKH� DJJUHJDWLRQ� RI� WKH� UHVXOWV� RI� WKH� VROXWLRQ� RI�
LQGLYLGXDOV¶�HFRQRP\��

:DOUDV� >:DOUDV�� ������ S������ IRUPXODWHG� HTXDWLRQ� V\VWHPV� IRU� WKH� ZKROH�
HFRQRP\�IRU�WKH�GHWHUPLQDWLRQ�RI�FXUUHQW��HTXLOLEULXP��SULFHV��WKXV�

'L�S��������SP�� �2L�S��������SP��� �L ���������P� ���������� ���������
�:DOUDV�DOVR�VWDWHG�WKDW�VLQFH�SULFHV�RI�FRPPRGLWLHV�µDUH�E\�WKH�WKHLU�QDWXUH�SRVLWLYH��LW�LV�
HYLGHQW�WKDW��LI�WKH�DERYH�HTXDWLRQV�DUH�VDWLVILHG�����ZH�DOVR�KDYH¶�>LELG��S����@�

'����2�� �
P
L �=∑ 'L�SL���

P
L �=∑ 2L�SL� ��� ���������� ���������

,W�LV�QHFHVVDU\�WR�SRLQW�RXW�WKDW�WKHVH�V\VWHPV�RI�HTXDWLRQV�GHVFULEH�DQ�HTXLOLEULXP�
VLWXDWLRQ� IRU� WKH� ZKROH� HFRQRP\� LQ� WKH� ([FKDQJH� (FRQRP\�� %XW� WKH� TXHVWLRQ� LV� KRZ�
:DOUDV�DFKLHYHG�WKLV�HTXLOLEULXP�VLWXDWLRQ��*HQHUDOO\��WKHUH�PLJKW�EH�WKUHH�VLWXDWLRQV�IRU�
HDFK� FRPPRGLW\�� ���ZKHUH� LWV� WRWDO� GHPDQG� LV� JUHDWHU� WKHQ� LWV� WRWDO� RIIHU�� ���ZKHUH� LWV�
WRWDO�RIIHU�LV�JUHDWHU�WKHQ�LWV�WRWDO�GHPDQG��DQG����ZKHUH�LWV�WRWDO�GHPDQG�HTXDOV�LWV�WRWDO�
RIIHU�� ���������

'L�S�¶�������SP¶��! ��2L�S�¶�������SP¶��� �L ���������P� ���������� ���������

7KLV� PHDQV� WKDW� WKHUH� LV� D� GLVHTXLOLEULXP� VWDWH�� DQG� LQ� VXFK� VLWXDWLRQ��
:DOUDV� XVHG� D� FKDUDFWHULVWLF� RI� WKH� RULJLQDO� GHPDQG� IXQFWLRQ� LQ� RUGHU� WR� FDUU\� RXW� WKH�
SURFHVV� RI� JHQHUDO� HTXLOLEULXP� HVWDEOLVKPHQW�� 2Q� WKH� EDVLV� RI� WKHVH� GHPDQG� FXUYHV�
:DOUDV�VWDWHG�WKDW�IRU�WKH�ILUVW�VLWXDWLRQ��WKH�SULFH�RI�WKH�FRPPRGLW\�ZLOO�LQFUHDVH�LQ�RUGHU�
WR�GHFUHDVH�GHPDQG�TXDQWLW\�� ,Q� WKH�VHFRQG�VLWXDWLRQ� WKH�SULFH�ZLOO�GHFUHDVH� LQ�RUGHU� WR�
LQFUHDVH� WKH� GHPDQG� TXDQWLW\�� )LQDOO\� LQ� WKH� WKLUG� VLWXDWLRQ� WKH� SULFH� ZLOO� QRW� FKDQJH�
�:DOUDV�� ������ S������� 7KLV� PHDQV� WKDW� LQ� RUGHU� WR� HVWDEOLVK� DQ� HTXLOLEULXP� VLWXDWLRQ�
:DOUDV�XVHG�WkWRQQHPHQW��LWHUDWLYH�SURFHVV���ZKHUH�WKH�LWHUDWLRQ�FRQVLVWV�RI�VHYHUDO�VWDJHV�
RI�FRPSDULVRQ�EHWZHHQ�WKH�WRWDO�GHPDQG�DQG�WKH�WRWDO�RIIHU�IRU�HDFK�FRPPRGLW\�RI�ZKLFK�
LQHTXDOLW\�H[LVWV��6R�WKDW�DW�HDFK�VWDJH�ILUVW�D�QHZ�SULFH�V\VWHP�LV�GHWHUPLQHG�RQ�WKH�EDVLV�
RI� WKH� RULJLQDO� GHPDQG� FXUYH� DFFRUGLQJ� WR� ZKHWKHU� WKHUH� LV� DQ� HTXLOLEULXP� RU�
GLVHTXLOLEULXP� VLWXDWLRQ� IRU� HDFK� FRPPRGLW\�� 7KHQ� XVLQJ� WKLV� JLYHQ� SULFH� V\VWHP� HDFK�
LQGLYLGXDO�GHWHUPLQHV�KLV�RZQ�GHULYHG�GHPDQG� �RIIHU�� IXQFWLRQV�DQG�E\�PHDQV�RI� WKHVH� �
LQGLYLGXDO� GHPDQG� DQG� RIIHU� TXDQWLWLHV�� WKH� WRWDO� GHPDQG� DQG� WKH� WRWDO� RIIHU� DUH�
GHWHUPLQHG� LQ� RUGHU� WR� HVWDEOLVK�ZKHWKHU� WKHUH� LV� HTXLOLEULXP��7KH� QXPEHU� RI� VWDJHV� LV�
HTXDO�WR�WKH�QXPEHU�RI�FRPPRGLWLHV�IRU�ZKLFK�LQHTXDOLW\�H[LVWV��6R��:DOUDV�XVHG�KHUH�WKH�
SURSHUW\�RI� WKH�RULJLQDO�GHPDQG� IXQFWLRQ��$FFRUGLQJ� WR� WKH� UXOHV�RI� WKH� UHDO�PDUNHW��KH�
VWDWHG� WKDW�� LW� LV� SRVVLEOH� WR� HVWDEOLVK� SDUWLDO� HTXLOLEULXP�� L�H�� HTXLOLEULXP� IRU� D� FHUWDLQ�

��



FRPPRGLW\�LI�LW�H[LVWV�DW�DOO��SUREOHPV�RI�H[LVWHQFH�RI�HTXLOLEULXP�ZLOO�QRW�EH�GLVFXVVHG�
KHUH���:DOUDV�VWDWHG��WKHUHIRUH��WKDW�E\�FRQWLQXLQJ�WKH�VDPH�ZD\�IRU�WKH�QHZ�SULFH�V\VWHP��
WKH�SURFHVV�PRYHV�FORVHU�DQG�FORVHU�WR�D�VWDWH�RI�HTXLOLEULXP��:DOUDV�IRUPXODWHG�WKH� ODZ�
RI� WKH�HVWDEOLVKPHQW�RI�HTXLOLEULXP�SULFHV�IRU� WKH�H[FKDQJH�HFRQRP\�IRU� WKH�JLYHQ�GDWD�
�LELG���ZKLFK�GLIIHUV�IURP�³:DOUDV¶�/DZ´��'DYDU��������

7KLV� ODZ�DOORZV�XV� WR� FRQFOXGH� WKDW�:DOUDV¶V�RULJLQDO� WkWRQQHPHQW�� WKH� LWHUDWLYH�
SURFHVV� RI� HTXLOLEULXP� HVWDEOLVKPHQW�� LV� D� WKHRUHWLFDO� YHUVLRQ� RI� WKH� HTXLOLEULXP�
HVWDEOLVKPHQW�SURFHVV�LQ�D�UHDO�PDUNHW��<HW��LQ�WKLV�ODZ�:DOUDV�H[SUHVVHG�GLUHFWO\�WKDW�WKH�
TXDQWLW\�RI�GHPDQG�RI�D�FHUWDLQ�FRPPRGLW\�LV�FKDQJHG�DFFRUGLQJ�WR�WKH�RULJLQDO�GHPDQG�
IXQFWLRQ��QDPHO\�LQ�UHODWLRQ�WR�LWV�SULFH�RQO\��7KLV�PHDQV�WKDW�LQ�WKH�SURFHVV�RI�HTXLOLEULXP�
HVWDEOLVKPHQW� :DOUDV� XVHG� ERWK� GHPDQG� IXQFWLRQV�� RULJLQDO� �RUGLQDU\�� DQG� GHULYHG�
�JHQHUDO���

$IWHU� HTXLOLEULXP� HVWDEOLVKPHQW� :DOUDV� GLVFXVVHG� SUREOHPV� RI� WKH� YDULDWLRQ�
RI� SULFHV� ZKHQ� WKH� JLYHQ� GDWD�� XWLOLW\� IXQFWLRQ� DQG� LQLWLDO� HQGRZPHQW� RI� FRPPRGLWLHV��
LV� FKDQJHG� IRU� VRPH� LQGLYLGXDO� RU� D� JURXS� RI� LQGLYLGXDOV��:LWKRXW� GLVFXVVLQJ�:DOUDV¶V�
RULJLQDO�SUHVHQWDWLRQ�RI� WKH�SUREOHP�LW� LV�VWLOO� LPSRUWDQW� WR�VWUHVV� WKDW�:DOUDV�IRUPXODWHG�
WKH� /DZ� RI� 9DULDWLRQ� RI� &RPPRGLW\� SULFHV� LQ� DQ� ([FKDQJH� (FRQRP\� �:DOUDV�� ������
S������

�
������$WWULEXWHV�RI�WKH�'HULYHG�'HPDQG�)XQFWLRQV�LQ�0DUVKDOO¶V�'HPDQG�7KHRU\
�
0DUVKDOO�GLG�QRW�GHILQH��XQIRUWXQDWHO\��WKH�GHULYHG�GHPDQG�IXQFWLRQ�REYLRXVO\��+RZHYHU�
D� VWXGLHG� ORRN� RI� WKH� WH[W� DQG� PDWKHPDWLFDO� DSSHQGL[� RI� KLV� 3ULQFLSOHV� RI� (FRQRPLFV��
OHDGV�XV�WR�FRQFOXGH�WKDW�0DUVKDOO�DOVR�XVHG�WKLV�IXQFWLRQ�LQ�KLV�WKHRU\��7KH�PDLQ�UHDVRQ�
WKDW�0DUVKDOO� GLG� QRW� FOHDUO\� FRQVLGHU� WKH� GHULYHG� GHPDQG� IXQFWLRQ�� LQ� RXU� RSLQLRQ�� LV�
WKDW� QRW� RQO\� GLG� KH� QRW� IRUPXODWH� DQ\�PDWKHPDWLFDO�PRGHO� IRU� DQ� LQGLYLGXDO� HFRQRP\�
�'DUGL��������S����EXW�DOVR�KH�GLG�QRW�IRUPXODWH�D�FRPSOHWH�PRGHO�IRU�WKH�ZKROH��PDFUR��
HFRQRP\��7KHUHIRUH��KH�FRXOG�QRW�GLVFXVV� WKH�DGMXVWPHQW�SURFHVV�EHWZHHQ�DQ� LQGLYLGXDO�
HFRQRP\�DQG�D�PDFUR�HFRQRP\�LQ�WKH�VDPH�ZD\�WKDW�:DOUDV�GLG��7KLV�LV�DOVR�WKH�UHDVRQ��
E\�RXU�RSLQLRQ��ZK\�PDMRULW\�RI�HFRQRPLVWV�FDOO�0DUVKDOO¶V� WKHRU\�D�SDUWLDO�HTXLOLEULXP�
WKHRU\��DQG�QRW�D�JHQHUDO�HTXLOLEULXP�WKHRU\��+RZHYHU��0DUVKDOO�GHWHUPLQHG�WKH�FRQGLWLRQ�
RI� RSWLPDOLW\� IRU� D� PRGHO� RI� DQ� LQGLYLGXDO¶V� HFRQRP\� DQG� IRUPXODWHG� IUDJPHQWV� RI� D�
ZKROH� HFRQRP\� LQ� WKH� VDPH�ZD\�:DOUDV� GLG��7KLV� VKRZV� WKDW� KH� JHQHUDOO\� GLVFXVVHG� D�
*HQHUDO�(TXLOLEULXP�7KHRU\��DV�GLG�:DOUDV��YLGH�LQIUD��

7KHUH�DUH�PDQ\�DWWULEXWHV��EXW�ZH�ZLOO�FRQILQH�RXUVHOYHV�RQO\�WR�WKRVH�ZKLFK�DUH�
UHOHYDQW�DQG�FHQWUDO�WR�WKH�VXEMHFW�XQGHU�GLVFXVVLRQ���

�
����$WWULEXWH�IRU�WKH�,QGLYLGXDO�(FRQRP\�LQ�0DUVKDOO¶V�'HPDQG�7KHRU\
�
'HVSLWH�WKH�IDFW�WKDW�0DUVKDOO�GLG�QRW�IRUPXODWH�DQG�GLVFXVV�D�PDWKHPDWLFDO�PRGHO�IRU�DQ�
LQGLYLGXDO�HFRQRP\��KH�GHWHUPLQHG�H[DFWO\� WKH�FRQGLWLRQ�RI�RSWLPDOLW\�IRU�DQ� LQGLYLGXDO�
HFRQRP\��0DUVKDOO�ILUVWO\�IRUPXODWHG�D�JHQHUDO�UXOH��VWDWLQJ�WKDW�µ,I�D�SHUVRQ�KDV�D�WKLQJ�
ZKLFK�KH�FDQ�SXW�WR�VHYHUDO�XVHV��KH�ZLOO�GLVWULEXWH�LW�DPRQJ�WKHVH�XVHV�LQ�VXFK�D�ZD\�WKDW�
LW�KDV� WKH�VDPH�PDUJLQDO�XWLOLW\� LQ�DOO��)RU� LI� LW�KDG�D�JUHDWHU�PDUJLQDO�XWLOLW\� LQ�RQH�XVH�
WKDQ�DQRWKHU��KH�ZRXOG�JDLQ�E\�WDNLQJ�DZD\�VRPH�RI�LW�IURP�WKH�VHFRQG�XVH�DQG�DSSO\LQJ�
LW� WR� WKH� ILUVW¶� �0DUVKDOO�� ������ SS�� ���������� 7KHQ� KH� FRQFUHWL]HG� WKLV� UXOH� IRU�PRQH\�
VWDWLQJ�WKDW

%XW�ZKHQ�FRPPRGLWLHV�KDYH�EHFRPH�YHU\�QXPHURXV�DQG�KLJKO\�VSHFLDOL]HG��WKHUH�
LV�DQ�XUJHQW�QHHG�IRU�WKH�IUHH�XVH�RI�PRQH\��RU�JHQHUDO�SXUFKDVLQJ�SRZHU��IRU�WKDW�

���



DORQH�FDQ�EH�DSSOLHG�HDVLO\�LQ�DQ�XQOLPLWHG�YDULHW\�RI�SXUFKDVHV��$QG�LQ�D�PRQH\�
HFRQRP\��JRRG�PDQDJHPHQW�LV�VKRZQ�E\�VR�DGMXVWLQJ�WKH�PDUJLQV�RI�VXVSHQVH�RQ�
HDFK�OLQH�RI�H[SHQGLWXUH�WKDW�WKH�PDUJLQDO�XWLOLW\�RI�D�VKLOOLQJ¶V�ZRUWK�RI�JRRGV�RQ�
HDFK�OLQH�VKDOO�EH�WKH�VDPH��LELG��S������
,W� LV� ZRUWK\� QRWLQJ� WZR� SRLQWV�� )LUVWO\�� DOUHDG\� DW� WKH� OHYHO� RI� WKH� LQGLYLGXDO�

HFRQRP\� 0DUVKDOO� FRQVLGHUHG� QXPHURXV� QXPEHUV� RI� FRPPRGLWLHV�� 6HFRQGO\�� KH�
GLVFXVVHG� DQ� DPRXQW� RI� PRQH\� EXW� QRW� PRQH\� LQFRPH� �6DPXHOVRQ�� ������ S����� DQG�
S������VHH�QRWH�����0DUVKDOO�VWDWHG�WKDW�µ7KH�ODUJHU�WKH�DPRXQW�RI�D�WKLQJ�WKDW�D�SHUVRQ�KDV�
WKH�OHVV��RWKHU�WKLQJV�EHLQJ�HTXDO��L�H��WKH�SXUFKDVLQJ�SRZHU�RI�PRQH\��DQG�WKH�DPRXQW�RI�
PRQH\�DW�KLV�FRPPDQG��RXU�LWDOLFV��EHLQJ�HTXDO���ZLOO� WKH�SULFH�ZKLFK�KH�ZLOO�SD\�IRU�D�
OLWWOH�PRUH�RI�LW��RU�LQ�RWKHU�ZRUGV�KLV�PDUJLQDO�GHPDQG�SULFH�IRU�LW�GLPLQLVKHV¶��0DUVKDOO��
������S������

5HJDUGLQJ� PRQH\� KH� FRQFOXGHG�� WKDW� 
$W� RQH� DQG� WKH� VDPH� WLPH�� D� SHUVRQ¶V�
PDWHULDO� UHVRXUFHV� EHLQJ� XQFKDQJHG�� WKH� PDUJLQDO� XWLOLW\� RI� PRQH\� WR� KLP� LV� D� IL[HG�
TXDQWLW\�� VR� WKDW� WKH� SULFHV� KH� LV� MXVW� ZLOOLQJ� WR� SD\� IRU� WZR� FRPPRGLWLHV� DUH� WR� RQH�
DQRWKHU� LQ� WKH� VDPH� UDWLR� DV� WKH� XWLOLW\� RI� WKRVH� WZR� FRPPRGLWLHV¶� �LELG�� S������ 7KLV�
PHDQV� WKDW� WKH�PDUJLQDO� XWLOLW\� RI�PRQH\� VWRRG� IL[HG� XQWLO� WKH� LQLWLDO� JLYHQ� SDUDPHWHUV�
IRU�LQGLYLGXDOV�GR�QRW�FKDQJH�DQG�LW�LV�WKH�VDPH�WR�UHODWLRQV�IRU�DOO�FRPPRGLWLHV��7KLV�LV�
LGHQWLFDO�ZLWK�:DOUDV¶V�DSSURDFK�

0DUVKDOO�FRQVLGHUHG�D�PDWKHPDWLFDO�H[SUHVVLRQ�RI�WKLV�FRQGLWLRQ�RI�RSWLPDOLW\�IRU�
WKH�LQGLYLGXDO�HFRQRP\�LQ�1RWH�,,�LQ�KLV�PDWKHPDWLFDO�DSSHQGL[��LELG��S��������+H�ZURWH�

,I�P� LV�WKH�DPRXQW�RI�PRQH\�RU�JHQHUDO�SXUFKDVLQJ�SRZHU�DW�D�SHUVRQ¶V�GLVSRVDO�
DW� DQ\� WLPH�� DQG�µ� UHSUHVHQWV� LWV� WRWDO� XWLOLW\� WR� KLP�� WKHQ� Gµ�GP� UHSUHVHQWV� WKH�
PDUJLQDO�GHJUHH�RI�XWLOLW\�RI�PRQH\�WR�KLP�
��,I�S�LV�WKH�SULFH�ZKLFK�KH�LV�MXVW�ZLOOLQJ�WR�SD\�IRU�DQ�DPRXQW�[�RI�WKH�FRPPRGLW\�
ZKLFK�JLYHV�KLP�D�WRWDO�SOHDVXUH�X��WKHQ

�Gµ�GP�⋅�ΔS� ΔX��DQG��Gµ�GP�⋅�GS�G[� �GX�G[�
���,I�ZH�WDNH�LQWR�DFFRXQW�WKH�IDFW�WKDW�E\�S�0DUVKDOO�QRWDWHG�WKH�SULFH�SDLG�IRU�DQ�DPRXQW�
RI�FRPPRGLW\��DQG�WKHUHIRUH�GS�G[� LV�WKH�SULFH�RI�WKH�XQLW�FRPPRGLW\��ZH�FDQ�FRQFOXGH�
WKDW� WKLV� ODVW� H[SUHVVLRQ� LV� LGHQWLFDO� ZLWK� :DOUDV¶V� FRQGLWLRQV� RI� RSWLPDOLW\� IRU� DQ�
LQGLYLGXDO�HFRQRP\��VHH���������1DPHO\�� WKH�PD[LPXP�VDWLVIDFWLRQ�IRU�D�SHUVRQ�ZLOO�EH�
DFKLHYHG�ZKHQ�WKH�UDWLRV�RI�WKH�PDUJLQDO�XWLOLW\�RI�DQ\�FRPPRGLW\��ZKLFK�LV�QRW�XVHG�DV�
WKH�QXPHUDLUH� �PRQH\�FRPPRGLW\��� WR� WKH�PDUJLQDO�XWLOLW\�RI� WKH�PRQH\�FRPPRGLW\� LV�
HTXDO�WR�WKH�SULFH�RI�FRPPRGLW\�LQ�TXHVWLRQ��%ODXJ��������S������3DWLQNLQ��������S�����

0DUVKDO�FRQWLQXHG��LELG���
,I� S¶� LV� WKH� SULFH� ZKLFK� KH� LV� MXVW� ZLOOLQJ� WR� SD\� IRU� DQ� DPRXQW� [¶� RI� DQRWKHU�
FRPPRGLW\��ZKLFK�DIIRUGV�KLP�D�WRWDO�SOHDVXUH�X¶��WKHQ

Gµ�GP�⋅�GS¶�G[¶� �GX¶�G[¶
DQG�WKHUHIRUH���GS�G[�:�GS¶�G[¶� �GX�G[�:�GX¶�G[¶�
7KH�ODWWHU�H[SUHVVLRQ�LV�DQ�H[WHQGHG�YHUVLRQ�RI�WKH�DERYH�FRQGLWLRQV�RI�RSWLPDOLW\�

IRU� DQ� LQGLYLGXDO� HFRQRP\�� ZKLFK� PHDQV� WKDW� WKH� UDWLR� RI� WKH� PDUJLQDO� XWLOLW\� RI� WZR�
FRPPRGLWLHV� LV�HTXDO� WR� WKH�UDWLR�RI� WKHLU�SULFHV��7KLV�VWDWHPHQW� LV� LGHQWLFDO� WR�:DOUDV¶V�
DFFRUGLQJ�VWDWHPHQW��:DOUDV��������SS����������

7R�VXP�XS��ZH�FDQ�FRQFOXGH� WKDW� WKH�FRQGLWLRQV�RI�RSWLPDOLW\�IRU� WKH� LQGLYLGXDO�
HFRQRP\�DFFRUGLQJ�WR�0DUVKDOO¶V�DSSURDFK�DUH�WKH�VDPH�FRQGLWLRQV�WKDW�:DOUDV�VHW�

�
����$WWULEXWHV�IRU�WKH�:KROH�(FRQRP\�LQ�0DUVKDOO¶V�7KHRU\
�
,Q�WKLV�VHFWLRQ��GHVSLWH�WKH�IDFW�WKDW�0DUVKDOO�GLG�QRW�IRUPXODWH��D��FRPSOHWH�PRGHO�RI�WKH�
ZKROH�HFRQRP\�DQG�GLG�QRW�GLVFXVV�WKH�SURFHVV�RI�DGMXVWPHQW��HTXLOLEULXP�HVWDEOLVKPHQW��

���



EHWZHHQ� WKH� LQGLYLGXDOV¶�HFRQRP\�DQG� WKH�ZKROH�HFRQRP\��ZH�ZLOO�VKRZ�WKDW�JHQHUDOO\�
0DUVKDOO¶V�DSSURDFK�LV�HTXLYDOHQW�WR��:DOUDV¶V�RQH�

)LUVWO\��0DUVKDOO�DV�ZHOO�DV�:DOUDV�DVVXPHG�WKDW�WKHUH�ZRXOG�EH�IUHH�FRPSHWLWLRQ�
DQG� XQLIRUP� SULFHV��+H�ZURWH�� µ7KXV�ZH� DVVXPH� WKDW� WKH� IRUFHV� RI� GHPDQG� DQG� VXSSO\�
KDYH�IUHH�SOD\��WKDW�WKHUH�LV�QR�FORVH�FRPELQDWLRQ�DPRQJ�GHDOHUV�RQ�HLWKHU�VLGH��EXW�HDFK�
DFWV� IRU� KLPVHOI�� DQG� WKHUH� LV�PXFK� IUHH� FRPSHWLWLRQ�� WKDW� LV�� EX\HUV� JHQHUDOO\� FRPSHWH�
IUHHO\�ZLWK�EX\HUV�� DQG� VHOOHUV� FRPSHWH� IUHHO\�ZLWK� VHOOHUV¶� �0DUVKDOO�� ������ S������ DQG�
������S�����DQG�µZH�DVVXPH�WKDW�WKHUH�LV�RQO\�RQH�SULFH�LQ�WKH�PDUNHW�DW�RQH�DQG�WKH�VDPH�
WLPH¶��0DUVKDOO��������SS�����������

6HFRQGO\��0DUVKDOO� VWUHVVHG� UHSHDWHGO\� WKDW� KH� IRUPXODWHG� PDWKHPDWLFDOO\� RQO\�
IUDJPHQWV�RI�WKH�ZKROH�PRGHO�GHVSLWH�WKH�IDFW�WKDW�KH�GHSLFWHG�WKHRUHWLFDOO\��YHUEDOO\��WKH�
ZKROH�PDFUR�PRGHO��)RU�H[DPSOH��0DUVKDOO��ILUVWO\��VWDWHG�WKDW�µ,Q�WKH�WKHRU\�RI�'RPHVWLF�
YDOXHV� LW� LV� QRW� QHFHVVDU\� WR� FRQVLGHU� DW� RQH� WLPH� WKH� VSHFLDO� FLUFXPVWDQFHV� RI� PRUH�
WKDQ�RQH� FRPPRGLW\�¶� �0DUVQDOO�� ������S����� DQG� WKHQ�KH�GLVFXVVHG�KRZ�HTXLOLEULXP� LV�
HVWDEOLVKHG��

0DUVKDOO� VWDUWHG� ZLWK� WKH� IROORZLQJ� GHILQLWLRQ�� µ'HILQLWLRQ�� 5� �ILJ�� ��$�� EHLQJ�
D�SRLQW�RQ�2[�� OHW�25�PHDVXUH� WKH�DPRXQW�RI�FRPPRGLW\�ZKLFK�ZRXOG�EH�SURGXFHG� LQ�
D�\HDU�LI�WKH�VFDOH�RQ�ZKLFK�WKH�SURGXFWLRQ�LV�FDUULHG�RQ�DW�D�JLYHQ�WLPH�ZHUH�FRQWLQXHG�
XQLIRUPLW\��7KHQ�5�LV�WKH�$PRXQW�LQGH[�DW�WKDW�WLPH¶��0DUVKDOO��������S�����

7KLV� GHILQLWLRQ� LV� VLPLODU� WR� :DOUDV¶V� GHWHUPLQDWLRQ� RI� HIIHFWLYH� GHPDQG� DQG�
HIIHFWLYH� VXSSO\�� EXW� LQ� LQYHUVH� IRUP�� 1DPHO\�� DFFRUGLQJ� WR� :DOUDV¶V� DSSURDFK�� WKH�
HIIHFWLYH�GHPDQG�DQG�WKH�HIIIHFWLYH�VXSSO\�DUH�GHWHUPLQHG�IRU�D�FHUWDLQ�JLYHQ�SULFH��ZKLOH�
DFFRUGLQJ�WR�0DUVKDOO¶V�DSSURDFK�WKH�$PRXQW�LQGH[�GHWHUPLQHV�WKH�GHPDQG�SULFH�DQG�WKH�
VXSSO\�SULFH�IRU�D�FHUWDLQ�JLYHQ�TXDQWLW\���

0DUFKDOO�FRQWLQXHG��µ:LWK�WKLV�GHILQLWLRQ�ZH�PD\�HQXQFLDWH�WKH�IXQGDPHQWDO
� � � � 3URS�� ;,;�� /HW� D� YHUWLFDO� VWUDLJKW� OLQH� GUDZQ� WKURXJK� WKH� $PRXQW�LQGH[� FXW� WKH�
GHPDQG� FXUYH� LQ�G��DQG� � WKH� 6XSSO\� FXUYH� LQ� V�� ,I�G� LV� DERYH� V� WKH� $PRXQW�LQGH[�ZLOO�
WHQG�WR�PRYH�WR�WKH�ULJKW��,I�G�LV�EHORZ�V�WKH�$PRXQW�LQGH[�WHQG�WR�PRYH�WR�WKH�OHIW��,I�G�
FRLQFLGHV�ZLWK�V��WKH�$PRXQW�LQGH[�ZLOO�EH�LQ�HTXLOLEULXP��WHQGLQJ�WR�PRYH�QHLWKHU�WR�WKH�
ULJKW�QRU�WR�WKH�OHIW¶��LELG���

7KLV�LV�DOVR�VLPLODU�WR�:DOUDV¶V�UXOH�RI�WKH�HVWDEOLVKPHQW�RI�HTXLOLEULXP��EXW�DOVR�
LQ�LQYHUVH�IRUP��1DPHO\��DFFRUGLQJ�WR�:DOUDV¶V�DSSURDFK��WKH�SULFH�RI�WKH�FRPPRGLW\��LQ�
D�GLVHTXLOLEULXP�VLWXDWLRQ��FKDQJHV�GHSHQGLQJ�RQ�ZKHWKHU�WKHUH�LV�HLWKHU�H[FHVV�GHPDQG�
RU�H[FHVV�VXSSO\��LQ�WKH�ILUVW�VLWXDWLRQ�WKH�SULFH�PXVW�LQFUHDVH��LQ�WKH�ODWWHU�VLWXDWLRQ��WKH�
SULFH�PXVW� GHFUHDVH� �YLGH� VXSUD���7KXV�� DFFRUGLQJ� WR�0DUVKDOO¶V� DSSURDFK�� WKH� TXDQWLW\�
RI�WKH�FRPPRGLW\�� LQ�D�GLVHTXLOLEULXP�VLWDWLRQ��FKDQJHV�GHSHQGLQJ�RQ�HLWKHU�LI� WKH�SULFH�
RI�GHPDQG�LV�JUHDWHU�WKDQ�WKH�SULFH�RI�VXSSO\��WKH�H[FHHV�GHPDQG�SULFH���RU�WKH�SULFH�RI�
VXSSO\�LV�JUHDWHU�WKDQ�WKH�SULFH�RI�GHPDQG��WKH�H[FHHV�VXSSO\�SULFH���,Q�WKH�ILUVW�FDVH�WKH�
TXDQWLW\�PXVW�LQFUHDVH���ZKLOH�LQ�WKH�ODWWHU��LW�PXVW�GHFUHDVH��,W�PXVW�SRLQWHG�RXW��KRZHYHU���
WKDW�0DUVKDOO� GLG� QRW� XVH� WKH� WHUPV� ³H[FHVV� GHPDQG� SULFH´� DQG� ³H[FHVV� VXSSO\� SULFH´��
0DUVKDO� LOOXVWUDWHG� KLV� DSSURDFK� IRU� D� ORFDO� FRUQ� PDUNHW� �VHH�0DUVKDOO�� ������ SS�����
�����

0DUVKDOO�ILQLVKHG�E\�WKH�GHILQLQJ�WKH�HTXLOLEULXP�VWDWH��µ3URS��;;��7KH�$PRXQW�
LQGGH[� LV� LQ�HTXLOLEULXP�ZKHQHYHU� LW� LV�YHUWLFDOO\�EHORZ�DQ\�SRLQW�RI� LQWHUVHFWLRQ�RI� WKH�
'HPDQG�DQG�6XSSO\�FXUYHV¶� �LELG��S������ ,Q�RWKHU�ZRUGV�� WKH�HTXLOLEULXP� LV� HVWDEOLVKHG�
ZKHQ�WKH�GHPDQG�SULFH�LV�HTXDO�WR�WKH�VXSSO\�SULFH�IRU�WKH�JLYHQ�TXDQWLW\�RI�FRPPRGLW\��
ZKLFK� LV� DOVR� VLPLODU� WR�:DOUDV¶V� GHWHUPLQDWLRQ�RI� WKH� HTXLOLEULXP� VWDWH�� EXW� LQ� LQYHUVH�
IRUP��QDPHO\�� WKH�HTXLOLEULXP� LV� HVWDEOLVKHG�ZKHQ� WKH�HIIHFWLYH�GHPDQG� LV� HTXDO� WR� WKH�
HIIHFWLYH�VXSSO\�IRU�WKH�JLYHQ�SULFH�RI�FRPPRGLW\�

���



,W�PXVW�EH�VWUHVVHG�WKDW�ZKHQ�VHYHUDO�FRPPRGLWLHV�DUH�GLVFXVVHG��ZKLFK�PXVW�EH�
JHQHUDOO\�FRQVLGHUHG��WKH�XVH�RI�0DUVKDOO¶V�PHWKRG�LV�SUREOHPDWLF��VLQFH�LQ�WKLV�FDVH��WKH�
DJJUHJDWH�GHPDQG�DQG� VXSSO\� DUH� VLPXOWDQHRXVO\�GHILQHG� IRU� VHYHUDO� FRPPRGLWLHV�� DQG�
WKLV�LV�RQO\�SRVVLEOH�ZKHQ�WKHLU�SULFHV�DUH�JLYHQ��L�H���E\�:DOUDV¶V�PHWKRG�

1RZ��OHW�XV�WR�GLVFXVV�0DUVKDOO¶V�YHUVLRQ�RI�WKH�WKHRUHWLFDO��YHUEDO��PDFUR�PRGHO�
RI� WKH� ZKROH� HFRQRP\� �0DUVKDOO�� ������ 1RWH� ;;,�� S������� 0DUVKDOO� GHVFULEHG� KHUH� D�
JHQHUDO� HTXLOLEULXP�PRGHO� IRU� WKH�3URGXFWLRQ� HFRQRP\�ZKLFK� LV� HTXLYDOHQW� WR�:DOUDV¶V�
RQH��ZLWK�PLQRU�GLIIHUHQFHV��:DOUDV��������/HVVRQ�����SS����������VHH�DOVR�'DYDU��������
SS���������)LUVW�RI�DOO�� WKHUH� LV� WKH�HTXLOLEULXP�VWDWH��ZKLFK� LV�HVWDEOLVKHG�E\�FRPSDULQJ�
EHWZHHQ������WKH�GHPDQG�SULFH�RI�D�FRPPRGLW\��HTXDWLRQV��L���DQG�LWV�VXSSO\�SULFH��FRVW�RI�
SURGXFWLRQ�� �HTXDWLRQV� �LL���� DQG�EHWZHHQ� ���� WKH� VXSSO\�TXDQWLWLHV� RI� IDFWRUV� �HTXDWLRQV�
�LLL���DQG�WKHLU�GHPDQG�TXDQWLWLHV��HTXDWLRQV��LY����6HFRQGO\��0DUVKDOO��DV�ZHOO�DV�:DOUDV��
XVHG� RQO\� WKH� VXSSO\� IXQFWLRQV� RI� WKH� IDFWRUV¶� VHUYLFHV� DQG� WKH� GHPDQG� IXQFWLRQV� IRU�
FRPPRGLWLHV� IURP� WKH� 3URGXFWLRQ� (FRQRP\� LQ� RUGHU� WR� HVWDEOLVK� HTXLOLEULXP�� 7KLUGO\��
LI� GXH� WR� WKH� FKDQJH� LQ� SULFHV� DQG� TXDQWLWLHV� LQ� DQ\� RI� WKH� DERYH� FRPSDULVRQV� WKHUH� LV�
LQHTXDOLW\�DQG�WKHUHIRUH�GLVHTXLOLEULXP�WKH�SURFHVV�RI�DGMXVWPHQW�PXVW�EH�FRQWLQXHG�XQWLO�
HTXLOLEULXP�LV�HVWDEOLVKHG�LI�LW�H[LVWV�DW�DOO�

/HW� XV� SUHVHQW� 0DUVKDOO¶V� LOOXVWUDWLRQ� RI� GHWHUPLQDWLRQ� ERWK� RI� WKH� FRVW� RI�
SURGXFWLRQ�DQG�WKH�GHULYHG�GHPDQG�TXDQWLWLHV�RI�IDFWRUV��)RU�KLV�GHWHUPLQDWLRQ�RI�WKH�FRVW�
RI�SURGXFWLRQ�0DUVKDOO�VWDWHG�WKDW��0DUVKDOO��������S������

µ/HW�XV�VXSSRVH�WKDW�D�SHUVRQ�ZHOO�DFTXDLQWHG�ZLWK�WKH�ZRROOHQ�WUDGH�VHWV�KLPVHOI�
WR�LQTXLUH�ZKDW�ZRXOG�EH�WKH�QRUPDO�VXSSO\�SULFH�RI�D�FHUWDLQ�QXPEHU�RI�PLOOLRQV�
RI�\DUGV�DQQXDOO\�RI�D�SDUWLFXODU�RI�FORWK��+H�ZRXOG�KDYH�WR�UHFNRQ��L�� WKH�SULFH�
RI� WKH�ZRRO��FRDO��DQG�RWKHU�PDWHULDOV�ZKLFK�ZRXOG�EH�XVHG�XS�LQ�PDNLQJ�LW�� �LL��
ZHDU�WHDU� DQG� GHSUHFLDWLRQ� RI� WKH� EXLOGLQJV�� PDFKLQHU\� DQG� RWKHU� IL[HG� FDSLWDO��
�LLL�� LQWHUHVW� DQG� LQVXUDQFH�RQ� DOO� WKH� FDSLWDO�� �LY�� WKH�ZDJHV�RI� WKRVH�ZKR�ZRUN�
LQ� WKH� IDFWRULHV�� DQG� �Y�� WKH�JURVV� HDUQLQJV�RI�PDQDJHPHQW� �LQFOXGLQJ� LQVXUDQFH�
DJDLQVW�ORVV���RI�WKRVH�ZKR�XQGHUWDNH�WKH�ULVNV��ZKR�HQJLQHHU�DQG�VXSHULQWHQG�WKH�
ZRUNLQJ��
7KLV� LV� D� YHU\� FRPSUHKHQVLYH� GHWHUPLQDWLRQ� RI� WKH� FRVW� RI� SURGXFWLRQ� IRU� WKH�

ZRROOHQ�LQGXVWU\�DQG�LV�VLPLODU�WR�:DOUDV¶V�RQH�
<HW��0DUVKDOO��DV�ZHOO�DV�:DOUDV��FRQVLGHUHG�HTXLOLEULXP�HVWDEOLVKPHQW�DV�

WDNLQJ�SODFH�VLPXOWDQHRXVO\�LQ� WZR�GLUHFWLRQV��0DUVKDOO��S�������)LUVW��ZKHQ�WKH�GHPDQG�
SULFH�RI�D�FHUWDLQ�FRPPRGLW\�LV�JUHDWHU�WKDQ�LWV�VXSSO\�SULFH��FRVW�RI�SURGXFWLRQ��WKHQ�WKH�
DPRXQW� RI� FRPPRGLW\� SURGXFHG� WHQGV� WR� LQFUHDVH� GXH� WR� LQFUHDVHG�TXDQWLWLHV� RI� IDFWRUV�
ZLWK�DFFRUGLQJO\�WKHLU�KLJK�SULFHV�DQG�FRQVHTXHQWO\�HQODUJLQJ�VXSSO\�SULFHV��)XUWKHUPRUH�
LQ�WKH�RSSRVLWH�FDVH��QDPHO\��ZKHQ�WKH�GHPDQG�SULFHV�RI�D�FHUWDLQ�FRPPRGLW\�LV�OHVV�WKDQ�
LWV� VXSSO\�SULFH� WKHQ� WKH� DPRXQW� RI� WKH� FRPPRGLW\�SURGXFHG� WHQG� WR� GHFUHDVH�E\�XVLQJ�
GHFUHDVHG�TXDQWLWLHV�RI�IDFWRUV�ZLWK�DFFRUGLQJO\�WKHLU�ORZHU�SULFHV�DQG�FRQVHTXHQWO\�WKHLU�
GHFUHDVLQJ�VXSSO\�SULFHV��,Q�WKLV�FDVH�WKH�DGMXVWPHQW�SURFHVV�LV�FDUULHG�RXW�RQ�EDVLV�RI�WKH�
RULJLQDO�VXSSO\�FXUYHV�RI�IDFWRUV�� �6HFRQG��ZKHQ�WKH�VXSSO\�TXDQWLW\�RI�D�FHUWDLQ�IDFWRU�LV�
JUHDWHU� WKDQ� LWV� GHULYHG� GHPDQG� TXDQWLW\�� WKHQ� WKH� TXDQWLW\� RI� D� FRPPRGLW\� GHPDQGHG�
WHQGV� WR� LQFUHDVH��7KLV�FRQVHTXHQWO\� LQFUHDVHV� WKH�XVHG�TXDQWLWLHV�RI� IDFWRUV��7KXV�ZKHQ�
WKH� VXSSO\� TXDQWLW\� RI� IDFWRU� LV� OHVV� WKDQ� WKHLU� UHTXLUHG� TXDQWLW\� WKHQ� WKH� TXDQWLW\� RI�
FRPPRGLW\� GHPDQGHG� WHQGV� WR� GHFUHDVH� DQG� GHFUHDVHV� WKH� XVHG� TXDQWLWLHV� RI� IDFWRUV��
7KHUHIRUH� LQ� WKLV�FDVH� WKH�DGMXVWPHQW�SURFHVV� LV�FDUULHG�RXW�RQ� WKH�EDVLV�RI� WKH�RULJLQDO�
GHPDQG�FXUYHV�RI�FRPPRGLWLHV��,Q�RWKHU�ZRUGV��0DUVKDOO�DOVR�XVHG�LGHQWLFDOO\�H[SUHVVHG�
:DOUDV¶V� H[FHVV� GHPDQG� �VXSSO\�� IRU� WKH� VDPH� SXUSRVH�� EXW� KH� GLG� QRW� GHILQH� H[FHVV�
GHPDQG��VXSSO\���VHH�0DUVKDOO��������QRWH����S������

)LQDOO\��0DUVKDOO��DV�ZHOO�DV�:DOUDV��VWDWHG�WKDW�LI�WKHUH�LV�DQ\�FKDQJH�LQ�WKH�LQLWLDO�

���



JLYHQ�GDWD�IRU�DQ\�LQGLYLGXDO�RI�JURXS�RI�LQGLYLGXDOV�WKHQ�WKH�QHZ�SURFHVV�RI�HTXLOLEULXP�
HVWDEOLVKPHQW�PXVW� EH� FDUULHG�RXW��7KLV�PHDQV� WKDW� HTXLOLEULXP�PXVW� EH� UH�HVWDEOLVKHG��
0DUVKDO� VWDWHG� WKDW� µ)RU� LQGHHG� WKH� GHPDQG� DQG� VXSSO\� VFKHGXOHV� GR� QRW� LQ� SUDFWLFH�
UHPDLQ�XQFKDQJHG�IRU�D�ORQJ�WLPH�WRJHWKHU��EXW�DUH�FRQVWDQWO\�EHLQJ�FKDQJHG��DQG�HYHU\�
FKDQJH� LQ� WKHP� DOWHUV� HTXLOLEULXP� DPRXQW� DQG� HTXLOLEULXP� SULFH�� DQG� WKXV� JLYHV� QHZ�
SRVLWLRQ�WR�WKH�FHQWUHV�DERXW�ZKLFK�WKH�DPRXQW�DQG�WKH�SULFH�WHQG�WR�RVFLOODWH¶��0DUVKDOO��
������SS����������

$W� WKH� VDPH� WLPH�� WKHUH� DUH� HFRQRPLVWV� ZKLFK� FODLPLQJ� WKDW� DV� LI� WKHUH� LV�
DQ� LPSRUWDQW� GLIIHUHQFH� EHWZHHQ� :DOUDV¶V� DQG� 0DUVKDOO¶V� GHWHUPLQDWLRQ� RI� FRVW� RI�
SURGXFWLRQ�� 1DPHO\�� WKH\� DVVHUWHG� WKDW� :DOUDV� XVHG� ³FRHIILFLHQWV� RI� SURGXFWLRQ´�
�:DOUDV��������S�������WKLV�LV��DYHUDJH�WHFKQRORJ\��ZKLOH�0DUVKDOO�XVHG�D�³UHSUHVHQWDWLYH�
ILUP´��,QGHHG��0DUVKDOO�VWDWHG�WKDW�µ7KHVH�UHVXOWV�ZLOO�EH�RI�JUHDW�LPSRUWDQFH�ZKHQ�ZH�
FRPH� WR� GLVFXVV� WKH� FDXVHV�ZKLFK� JRYHUQ� WKH� VXSSO\� SULFH� RI� D� FRPPRGLW\��:H� VKDOO�
KDYH� WR� DQDO\VH� FDUHIXOO\� WKH� QRUPDO� FRVW� RI� SURGXFLQJ� D� FRPPRGLW\�� UHODWLYHO\� WR� D�
JLYHQ�DJJUHJDWH�YROXPH�RI�SURGXFWLRQ��DQG�IRU� WKLV�SXUSRVH�ZH�VKDOO�KDYH�WR�VWXG\� WKH�
H[SHQVHV� RI� D� UHSUHVHQWDWLYH� SURGXFHU� IRU� WKDW� DJJUHJDWH� YROXPH¶� �0DUVKDOO�� ������
S������

%XW�TXHVWLRQ�LV�KRZ�0DUVKDOO�GHWHUPLQHG�D�UHSUHVHQWDWLYH�ILUP��0DUVKDOO�VWDWHG�
WKDW�µ7KXV�D�UHSUHVHQWDWLYH�ILUP�LV�LQ�D�VHQVH�DQ�DYHUDJH�ILUP��%XW�WKHUH�DUH�PDQ\�ZD\V�
LQ�ZKLFK� WKH� WHUP� ³DYHUDJH´�PLJWK� EH� LQWHUSUHWHG� LQ� FRQQHFWLRQ�ZLWK� D� EXVLQHVV��$QG�
D�5HSUHVHQWDWLYH� ILUP� LV� WKDW�SDUWLFXODU� VRUW�RI�DYHUDJH� ILUP��DW�ZKLFK�ZH�QHHG� WR� ORRN�
LQ�RUGHU� WR�VHH�KRZ�IDU� WKH�HFRQRPLHV�� LQWHUQDO�DQG�H[WHUQDO��RI�SURGXFWLRQ�RQ�D� ODUJH�
VFDOH�KDYH�H[WHQGHG�JHQHUDOO\�LQ�WKH�LQGXVWU\�DQG�FRXQWU\�LQ�TXHVWLRQ¶��LELG��S�������6R��
0DUVKDOO�DOVR�XVHG�DYHUDJH�WHFKQRORJ\�DV�ZHOO�DV�:DOUDV��DQG�WKH�GLIIHUHQFH�PLJKW�EH�LQ�
WKH�PHWKRG�RI�WKH�FDOFXODWLRQ�RI�WKH�DYHUDJH�WHFKQRORJ\��

7R� VXP� XS�� GHVSLWH� WKH� IDFW� WKDW� 0DUVKDOO� GLG� QRW� IRUPXODWH� WKH� FRPSOHWH�
PDWKHPDWLFDO�PRGHO�RI�D�ZKROH�HFRQRP\�DQG�GLG�QRW�GLVFXVV�WKH�SURFHVV�RI�HTXLOLEULXP�
HVWDEOLVKPHQW�LQ�GHWDLO��ZH�FDQ�FRQFOXGH�WKDW�WKH�PHWKRG�RI�HTXLOLEULXP�HVWDEOLVKPHQW�RI�
WKH�ZKROH�HFRQRP\�DFFRUGLQJ�WR�0DUVKDOO¶V�DSSURDFK�LV�HTXLYDOHQW�WR�:DOUDV��ZLWK�VRPH��
LQVLJQLILFDQW�GLIIHUHQFHV�

�
&RQFOXVLRQV
�
7KLV�SDSHU�VKRZV�WKDW�:DOUDV�LQ�KLV�DSSURDFK�XVHG�WZR�W\SHV�RI�GHPDQG�IXQFWLRQV�DQG�LQ�
WKH�SURFHVV�RI�HTXLOLEULXP�HVWDEOLVKPHQW�XVLQJ� WKHP��PDGH�FRQQHFWLRQV�EHWZHHQ�WKHP��
0DUVKDOO�DOVR�XVHG�ERWK�W\SHV�RI�GHPDQG�FXUYHV��KRZHYHU�KH�GLG�VR�LQ�D�YHU\�LPSOLFLW��
VLPSOLILHG�DQG�YDJXH�PDQQHU�DQG�GLG�QRW�GLVFXVV�DQ\�FRQQHFWLRQ�EHWZHHQ�WKHP��
�������%RWK��:DOUDV�DQG�0DUVKDOO��IURP�WKH�RXWVHW�GHILQHG�WKH�GHPDQG�IXQFWLRQ�DV�EHLQJ�
ZKHUH� WKH� GHPDQG� TXDQWLW\� RI� D� FHUWDLQ� FRPPRGLW\� GHSHQGV� RQO\� RQ� LWV� SULFH� DQG�
FRQYHUVHO\� WKH� SULFH� RI� DQ\� FRPPRGLW\� GHSHQGV� RQO\� RQ� LWV� TXDQWLW\�� ,Q� RWKHU�ZRUGV��
WKHUH�LV�D�UHFLSURFDO�FRQQHFWLRQ�EHWZHHQ�TXDQWLW\�DQG�SULFH�IRU�D�SDUWLFXODU�FRPPRGLW\��
,W� IROORZV� WKHUHIRUH� WKDW� WKHVH� IXQFWLRQV�PLJKW� EH� LQYHUWLEOH� IXQFWLRQV��/HW� XV� FDOO� WKLV�
GHPDQG�IXQFWLRQ�WKH�RULJLQDO��RUGLQDU\��GHPDQG�IXQFWLRQ��FXUYH��±��GL� �IL�SL���
�������:DOUDV�DOVR�XVHG�WKH�VHFRQG�W\SH�RI�GHPDQG�IXQFWLRQ�ZKHUH�WKH�GHPDQG�TXDQWLW\�
RI� DQ\� FRPPRGLW\� GHSHQGV� RQ� WKH� SULFHV� RI� DOO� FRPPRGLWLHV�� +HUH� WKH� SULQFLSOH� RI�
PXWXDOLW\� DQG� WKHUHIRUH� LQHYLWDELOLW\�GRHV�QRW�KROG��7KLV� LV� EHFDXVH� LW� LV� LPSRVVLEOH� WR�
VD\�WKDW�WKH�SULFH�RI�DQ\�JRRG�GHSHQGV�RQ�WKH�TXDQWLWLHV�RI�DOO�FRPPRGLWLHV��2QH�RI�WKH�
UHDVRQV� IRU� WKLV� LV� WKDW� LQ� WKLV�FDVH� WKH�GHPDQG� IXQFWLRQ� LV�REWDLQHG�E\� WKH� VROXWLRQ�RI�
WKH�PRGHO�IRU�HDFK�LQGLYLGXDO�IRU�DQ\�V\VWHP�RI�UDQGRP�SULFHV��/HW�XV�FDOO�WKLV�GHPDQG�
IXQFWLRQ� WKH� GHULYHG� �JHQHUDO�� GHPDQG� IXQFWLRQ� ±� IRU� DQ� H[FKDQJH� HFRQRP\� �� �GL�  �

���



IL�S��� S��� ����� SP���� ,W� PXVW� EH� VWUHVVHG� WKDW� WKLV� GHPDQG� IXQFWLRQ� YDULHV� GHSHQGLQJ� RQ�
WKH�W\SH�RI�HFRQRP\�LQ�TXHVWLRQ��,Q�HYHU\�VXEVHTXHQW�HFRQRP\�D�QXPEHU�RI�SULFHV�DUH�
H[WHQGHG�GHSHQGLQJ�RQ� WKH�QHZ�FRPPRGLWLHV� DGGHG� WR� WKLV� HFRQRP\��)RU� H[DPSOH�� LQ�
WKH�SURGXFWLRQ�HFRQRP\�WKH�SULFHV�RI�VHUYLFHV�DUH�DGGHG����GL� �IL�S���S��������SP��T���T��������
TP����HWF�

0DUVKDOO��XQIRUWXQDWHO\��GLG�QRW�FOHDUO\�IRUPXODWH�WKH�GHULYHG�GHPDQG�IXQFWLRQ��
EXW�H[DPLQLQJ�KLV�GHVFULSWLRQV�RI�VRPH�DVSHFWV�RI�GHPDQG�WKHRU\�LW�PLJKW�EH�XQGHUVWRRG�
WKDW� WKH\�DUH�EDVHG�RQ� WKH�VHFRQGDU\�GHPDQG� IXQFWLRQ��7KH�PDLQ� UHDVRQ� WKDW�0DUVKDOO�
GLG� QRW� FOHDUO\� IRUPXODWH� WKH� VHFRQGDU\� GHPDQG� IXQFWLRQ� LV� WKDW� KH� QHYHU� IRUPXODWHG�
DQ\�PDWKHPDWLFDO�PRGHO�IRU�DQ�LQGLYLGXDO�HFRQRP\��+RZHYHU��0DUVKDOO�GHWHUPLQHG�WKH�
FRQGLWLRQ�RI�RSWLPDOLW\�IRU�D�PRGHO�RI�DQ�LQGLYLGXDO�HFRQRP\�LQ�WKH�VDPH�ZD\�:DOUDV�
GLG�
� � � ����:DOUDV� ILUVW� GHILQHG� HIIHFWLYH� GHPDQG� DQG� HIIHFWLYH� VXSSO\�� DQG� WKHQ� XVHG� WKHP�
DV� FRQGLWLRQV� IRU� DQ� HTXLOLEULXP� VWDWH�� 0DUVKDOO� RQ� WKH� RWKHU� KDQG�� ILUVW� VWXGLHG� WKH�
HTXLOLEULXP�VWDWH�IURP�ZKLFK�KH�WKHQ�GHULYHG�KLV�GHILQLWLRQ�RI�HIILFLHQW�GHPDQG��
� � � ���� ,Q� FRQVHTXHQFH�� :DOUDV� GHILQHG� H[FHVV� GHPDQG� DV� WKH� UHODWLRQVKLS� EHWZHHQ�
HIIHFWLYH� GHPDQG� DQG� HIIHFWLYH� VXSSO\�� DQG� XVHG� LW� LQ� WKH� SURFHVV� RI� HTXLOLEULXP�
HVWDEOLVKPHQW��:KLOH��0DUVKDOO�XVHG�WKH�UHODWLRQVKLS�EHWZHHQ�GHPDQG�SULFH�DQG�VXSSO\�
SULFH�LQ�WKH�SURFHVV�RI�HTXLOLEULXP�HVWDEOLVKPHQW�EXW�KH�GLG�QRW�XVHG�WKH�WHUPV�³H[FHVV�
GHPDQG�SULFH´�DQG�³H[FHVV�VXSSO\�SULFH´��
�������:DOUDV�XVHG�D�FRPPRQ�PHWKRG�RI�HTXLOLEULXP�HVWDEOLVKPHQW�DQG�UH�HVWDEOLVKPHQW�
RI� HTXLOLEULXP� IRU� DOO� IRXU� W\SHV� RI� HFRQRPLHV�� )LUVW�� KH� GLVFXVVHG� WKH� SUREOHP� RI�
HTXLOLEULXP� HVWDEOLVKPHQW� XVLQJ� LQLWLDO� EDVLF� GDWD�� 7KH� WRWDO� GHPDQG� DQG� WKH� WRWDO�
RIIHU� RI� JRRGV� DQG� VHUYLFHV� DUH� REWDLQHG� E\� DJJUHJDWLQJ� WKH� UHVXOWV� IURP� WKH� VROXWLRQ�
RI� LQGLYLGXDO�PRGHOV�� 6HFRQG��:DOUDV� VWDUWV� WKH� DGMXVWPHQW� SURFHVV� E\� XVLQJ� D�PRGHO�
�VLPXOWDQHRXV� HTXDWLRQ� V\VWHP�� WR� GHVFULEH� WKH� HTXLOLEULXP� VWDWH�� +H� WKHQ� GHVFULEHV�
WKH� SURFHVV� RI� HTXLOLEULXP� HVWDEOLVKPHQW� IURP� D� SRVLWLRQ� RI� GLVHTXLOLEULXP�� ZKLFK� LV�
GHVFULEHG� XVLQJ� HTXDWLRQ� V\VWHPV� ZKHUH� WKH� QXPEHU� RI� XQNQRZQV� LV� ODUJHU� WKDQ� WKH�
QXPEHU�RI�HTXDWLRQV��7KLV�ZDV�GRQH�E\�WKH�XVH�RI�KLV�IDPRXV�DOJRULWKP�±�WkWRQQHPHQW��
)LQDOO\��:DOUDV�GLVFXVVHG�WKH�SUREOHP�RI� WKH�YDULDWLRQ�RI�SULFHV��RU� WKH�SUREOHP�RI� WKH�
UH�HVWDEOLVKPHQW�RI�HTXLOLEULXP��DV�D� UHVXOW�RI�FKDQJHV� LQ� WKH� LQLWLDO�EDVLF�GDWD� IRU�DQ\�
LQGLYLGXDO�RU�DQ\�JURXS�RI�LQGLYLGXDOV��

0DUVKDOO� DOVR� XVHG� WKH� VDPH�PHWKRG�� EXW� LQ� DQ� LQFRPSOHWH� IRUP��'HVSLWH� WKDW��
0DUVKDOO� GLG� QRW� IRUPXODWH� WKH� PRGHO� IRU� LQGLYLGXDO� HFRQRPLHV�� KH� GLVFXVVHG� WKH�
FRQGLWLRQV� RI� LWV� RSWLPDOLW\�� DQG� GLVFXVVHG� WKH� SURFHVV� RI� HTXLOLEULXP� HVWDEOLVKPHQW��
DOEHLW� RQO\� IRU� D� VLQJOH� �SDUWLFXODU�� FRPPRGLW\�� )XUWKHUPRUH�� GHVSLWH� WKH� IDFW� WKDW�
0DUVKDOO� GHVFULEHG� YHUEDOO\� WKH� FRPSOHWH� PRGHO� IRU� WKH� ZKROH� �PDFUR�� HFRQRP\� LQ� D�
VLPLODU�ZD\� WR�:DOUDV��KH�GLG�QRW� IRUPXODWH�PDWKHPDWLFDOO\� WKDW�PRGHO��7KHUHIRUH��KH�
FRXOG�QRW�GLVFXVV� WKH�DGMXVWPHQW�SURFHVV�EHWZHHQ�DQ� LQGLYLGXDO�HFRQRP\�DQG�D�PDFUR�
HFRQRP\�LQ�WKH�VDPH�ZD\�WKDW�:DOUDV�FRXOG��0DUVKDOO�DOVR�GLVFXVVHG�WKH�SUREOHP�RI�WKH�
UH�HVWDEOLVKPHQW�RI�HTXLOLEULXP��DV�D�UHVXOW�RI�FKDQJHV�LQ�WKH�LQLWLDO�EDVLF�GDWD��
� ���� :DOUDV�� LQ� WKH� DGMXVWPHQW� SURFHVV�� FRQQHFWHG� EHWZHHQ� WZR� W\SHV� RI� GHPDQG�
IXQFWLRQV�� 2Q� WKH� EDVLV� RI� WKH� VROXWLRQ� RI� LQGLYLGXDO� PRGHOV� WKH� GHULYHG� GHPDQG�
IXQFWLRQV� GHILQH� WKH� DJJUHJDWH� GHPDQG� IXQFWLRQ� WRJHWKHU� ZLWK� WKH� DJJUHJDWH� VXSSO\�
IXQFWLRQ�� LQ�RUGHU� WR�GHWHUPLQH�ZKHWKHU� WKHUH� LV� HTXLOLEULXP�� ,I� WKHUH� LV�GLVHTXLOLEULXP�
WKHQ� WKH� RULJLQDO� GHPDQG� IXQFWLRQ� LV� XVHG� LQ� RUGHU� WR� GHWHUPLQH� WKH� UHTXLUHG� FKDQJHV�
RI�SULFHV�RU�TXDQWLWLHV�IRU�WKH�QH[W�LWHUDWLRQ�RI�DGMXVWPHQW�LI�LW�LV�QHHGHG��6R��LQ�:DOUDV¶�
DSSURDFK� WKH� RULJLQDO� GHPDQG� IXQFWLRQ� LV� RQO\� XVHG� RQ� WKH� PDFUR� OHYHO�� ZKLOH� WKH�
GHULYHG� GHPDQG� IXQFWLRQ� LV� XVHG� RQ� ERWK� OHYHOV�� ,Q� WKH� DGMXVWPHQW� SURFHVV� WKH\� DUH�
LQWHUFRQQHFWHG�

���



7R�VXPPDULVH��GHVSLWH�WKH�IDFW�WKDW�WKHUH�DUH�VRPH�GLIIHUHQFHV�EHWZHHQ�:DOUDV¶V�
DQG�0DUVKDOO¶V�GHPDQG� WKHRU\�� WKHLU�DSSURDFKHV�DUH�HVVHQWLDOO\�HTXLYDOHQW��7KHUHIRUH��
)ULHGPDQ¶V� VWDWHPHQW� WKDW� WKH\� DUH� DOWHUQDWLYH� WKHRULHV� LV� PLVWDNHQ�� 7KLV� PLVWDNH� RI�
)ULHGPDQ� LV� EDVHG� XSRQ� KLV�PLVXQGHUVWDQGLQJ� DQG�PLVLQWHUSUHWDWLRQ� RI� ERWK�:DOUDV¶V�
DQG�0DUVKDOOµV�GHPDQG�WKHRULHV��
�
5HIHUHQFHV
�
%ODXJ��0���������(FRQRPLF�7KHRU\�LQ�5HWURVSLFW��)RXUWK�(G���&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV
&RXUQRW��$���������������7KH�0DWKHPDWLFDO�3ULQFLSOHV�RI�WKH�7KHRU\�RI�:HDOWK��7UDQV��7��%DFRQ��1HZ�<RUN
'DUGL��0���������µ$OIHUG�0DUVKDOO¶V�3DUWLDO�(TXLOLEULXP��'\QDPLFV�LQ�'LVJXLVH¶�LQ�7KH�(FRQRPLFV�RI�$OIHUG�
0DUVKDOO��5HYLVLWLQJ�0DUVKDOO¶V�/HJDF\��(GLWRUV��$UHQD��5��	�0��4XHUH��3DOJUDYH

'DYDU��(����������7KH�5HQHZDO�RI�&ODVVLFDO�*HQHUDO�(TXLOLEULXP�7KHRU\�DQG�&RPSOHWH�,QSXW�2XWSXW�6\VWHP�
0RGHOV��$YHEXU\��$OGHUVKRW��%URRNILHOG�86$��+RQJ�.RQJ��6LQJDSRUH��6\GQH\

'DYDU�� (�� ������� µ0DLQVWUHDP�0DWKHPDWLFDO� (FRQRPLFV� LQ� WKH� ��WWK� &HQWXU\� E\� 1LFROD�� 3�� &�¶� (XURSHDQ�
-RXUQDO�RI�3ROLWLFDO�(FRQRP\��������������

'DYDU��(���������µ+LFNV���'LVFRYHUHU�RU�0LVLQWHUSUHWHU�RI�:DOUDV¶�*HQHUDO�(TXLOLEULXP�7KHRU\¶��7KH������8.�
+(7�&RQIHUHQFH��.LQJVWRQ������6HSWHPEHU�

'DYDU��(���������µ:DOUDV¶�2ULJLQDO�/DZV�YHUVXV�³:DOUDV¶�/DZ´��WKH�$VVRFLDWLRQ�&KDUOHV�*LGH�&RQIHUHQFH��WKH�
;,pPH�&ROORTXH�,QWHUQDWLRQDO�/LOOH��������6HSWHPEHU������³'R�/DZV�([LVW�LQ�(FRQRPLFV"´�

'DVJXSWD��$��.���������µ$Q�$VSHFW�RI�0DUVKDOO¶V�3HULRG�$QDO\VLV¶�,Q�:KLWDNHU��-�.���HGLWRU��������
'H�9URH\��0�������D��¶7KH�0DUVKDOOLDQ�0DUNHW�DQG�7KH�:DOUDVLDQ�(FRQRP\��7ZR�,QFRPSDWLEOH�%DGIHOORZV¶��
6FRWWLVK�-RXUQDO�RI�3ROLWLFDO�(FRQRP\������������

'H� 9URH\�� 0�� �����E�� µ.H\QHV� DQG� 7KH� 0DUVKDOO�:DOUDV� 'HYLGH¶�� -RXUQDO� RI� WKH� +LVWRU\� RI� (FRQRPLF�
7KRXJKW����������������

'RUIPDQ��5���6DPXHOVRQ��$��3��DQG�5��0��6RORZ���������/LQHDU�3URJUDPPLQJ�DQG�(FRQRPLF�$QDO\VLV��1HZ�
<RUN��0F*UDZ�+LOO�%RRN�&RPSDQ\��,1&

)ULHGPDQ��0���������µ7KH�0DUVKDOOLDQ�'HPDQG�&XUYHV¶�LQ�(VVD\V�LQ�3RVLWLYH�(FRQRPLFV��7KH�8QLYHUVLW\�RI�
&KLFDJR�3UHVV��&KLFDJR

)ULHGPDQ��0���������3ULFH�7KHRU\��5HYLVHG�(G���$OGLQH
+LFNV�� -�� 5� ������� µ/HRQ� :DOUDV¶�� (FRQRPHWULFD�� DQG� LQ� ������� µ&ODVVLFV� DQG� 0RGHUQV�� 2[IRUG�� %DVLO�
%ODFNZHOO��

+LFNV��-�5���������������9DOXH�DQG�&DSLWDO��2[IRUG��$W�7KH�&ODUHQGRQ�3UHVV���QG�HGLWLRQ�
+LOOHU��)��6��	�*��-��/LHEHUPDQ���������,QWURGXFWLRQ�WR�2SHUDWLRQ�5HVHDUFK��6L[WK�(GLWLRQ��0F*UDZ�+LOO��,QF�
+LUVFK�� $�� 	� 1DLO� GHG� 0DUFKL�� ������� 0LOWRQ� )ULHGPDQ� (FRQRPLF� LQ� 7KHRU\� DQG� 3UDFWLFH�� +DUYHVWHU� � � �
:KHDWVKHDI��1HZ�<RUN�

+XWFKLVRQ��7�:���������$�5HYLHZ�RI�(FRQRPLF�'RFWULQHV������������2[IRUG��$7�7KH�&DOGHURQ�3UHVV
,QJUDR�� %�� DQG� *�� ,VUDHO�� �������� 7KH� ,QYLVLEOH� +DQG�� (FRQRPLF� (TXLOLEULXP� LQ� WKH� +LVWRU\� RI� 6FLHQFH��

&DPEULGJH��0$��0,7�3UHVV�
-DIIH��:���������µ5HIOHFWLRQ�RQ�WKH�LPSRUWDQFHRI�/pRQ�:DOUDV¶�LQ�:LOOLDP�-DIIH¶V�(VVD\V�RQ�:DOUDV��HG��%\�'��
$��:DONHU��&DPEULGJH��1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV�

.H\QHV��-��0��������������7KH�*HQHUDO�7KHRU\�RI�(PSOR\PHQW�,QWHUHVW�DQG�0RQH\��/RQGRQ��0DFPLOODQ�	�&R�
/7'

/DQJH��2�� ������� µ6D\¶V�/DZ��$�5HVWDWHPHQW�DQG�&ULWLFLVP¶� LQ�/DQJH�HW� DO�� �HGV���6WXGLHV� LQ�0DWKHPDWLFDO�
(FRQRPLFV�DQG�(FRQRPHWULFV���&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV

0DUVKDOO��$���������3ULQFLSOHV�RI�(FRQRPLFV��(LJKW�(GLWLRQ��7KH�0DFPLOODQ�&RPSDQ\�1HZ�<RUN�
0DUVKDOO�� $�� �������7KH� 3XUH� 7KHRU\� RI�'RPHVWLF� 9DOXH�� /RQGRQ�� 7KH� /RQGRQ� 6FKRRO� RI� (FRQRPLFV� DQG�
3ROLWLFDO�6FLHQFH

0DV�&ROHOO�� $��� 0�� '�� :KLQVWRQ� DQG� -�� 5�� *UHHQ� ������� 0LFURHFRQRPLF� 7KHRU\�� 1HZ� 8RUN�� 2[IRUG�
8QLYHUVLW\�3UHVV

0RULVKLPD��0����������:DOUDV
�(FRQRPLFV��$�SXUH�WKHRU\�RI�FDSLWDO�DQG�PRQH\��&DPEULGJH�DQG�1HZ�<RUN��
&DPEULGJH�8QLY��3UHVV�

1HJLVKL��7���������+LVWRU\�RI�(FRQRPLF�7KHRU\��1RUWK�+ROODQG��1HZ�<RUN
3DWLQNLQ�� '�� ������� µ'HPDQG� &XUYHV� DQG� &RQVXPHU¶V� 6XUSOXV¶�� LQ� &KULVW�� &�� HW� DO��� 0HDVXUHPHQW� LQ�
(FRQRPLFV�� 6WXGLHV� LQ� 0DWKHPDWLFDO� (FRQRPLFV� DQG� (FRQRPHWULFV� LQ� 0HPRU\� RI� <HKXGD� *UXQIHOG��
6WDQIRUG

3DWLQNLQ�� '�� �������0RQH\�� ,QWHUHVW�� DQG� 3ULFHV�� 6HFRQG� (GLWLRQ�� $EULGJHG� 7KH� 0,7� 3UHVV�� &DPEULGJH��
0DVVDFKXVHWWV�

���



5DIIDHOOL��7���������0DUVKDOO¶V�(YROXWLRQDU\�(FRQRPLFV��/RQGRQ��1HZ�<RUN��5RXWOHGJH
6DPXHOVRQ��3�$���������)RXQGDWLRQV�RI�(FRQRPLF�$QDO\VLV��&DPEULGJH��+DUYDUG�8QLYHUVLW\�3UHVV
6FKXOW]�� +�� ������� 7KH� 7KHRU\� DQG� 0HDVXUHPHQW� RI� 'HPDQG�� 7KH� 8QLYHUVLW\� RI� &KLFDJR� 3UHVV� &KLFDJR�
,OOLQRLV�

6FUHSDQWL��(��DQG�6��=DPDQJL���������$Q�2XWOLQH�RI�WKH�+LVWRU\�RI�(FRQRPLF�7KRXJKW��&ODUHQGRQ�3UHVV�2[IRUG�
6FKXPSHWHU��-��$���������+LVWRU\�RI�(FRQRPLF�$QDO\VLV��/RQGRQ��$OOHQ	8QZLQ
6WLJOHU��*��-��µ7KH�SODVH�RI�0DUVKDOO¶V�3ULQFLSOHV�LQ�WKH�'HYHORSPHQW�RI�(FRQRPLFV¶�,Q�:KLWDNHU��-�.���HGLWRU�
�������

9DQ�'DDO��-��DQG�$��-ROLQN��������7KH�(TXLOLEULXP�(FRQRPLFV�2I�/HRQ�:DOUDV��1HZ�<RUN��5RXWOHGJH
9DQ�'DDO��-��DQG�'��$��:DONHU��������µ7KH�SUREOHP�RI�DJJUHJDWLRQ�LQ�:DOUDV¶V�JHQHUDO�HTXLOLEULXP�WKHRU\¶��
+LVWRU\�RI�3ROLWLFDO�(FRQRP\���������������

:DONHU��'��$���������:DOUDV¶V�0DUNHW�0RGHOV��1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV
:DONHU��'��$���������:DOUDVLDQ�(FRQRPLFV��1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV
:DOUDV��/����������7KHRU\�RI�3XUH�(FRQRPLFV��7UDQVODWHG�E\�:��-DIIH��$OOHQ�DQG�8QZLQ��/RQGRQ��
:KLWDNHU��-�.���HGLWRU� �������7KH�(DUO\�(FRQRPLF�:ULWLQJV�RI�$OIUHG�0DUVKDOO�������������)UHH�3UHVV�1HZ�
<RUN

:KLWDNHU��-�.���HGLWRU���������&HQWHQDU\�(VVD\V�RQ�$OIHUG�0DUVKDOO��&DPEULGJH�8QLYHUVLW\�3UHVV
�

���


