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0DFURHFRQRPLF�PRGHOV�WKDW�GHSLFW�WHFKQRORJLFDO�FKDQJH�DV�D�SURJUHVVLRQ�RI�VWHDG\�VWDWHV�DUH

SRRUO\�VXLWHG�WR�GHVFULELQJ�WKH�VLQJXODU�GLIIXVLRQ�RI�QHZ�WHFKQRORJLFDO�SDUDGLJPV�VXFK�DV�WKH

FXUUHQW� UHYROXWLRQ� LQ� LQIRUPDWLRQ� WHFKQRORJLHV�� 7KH� SUHVHQW� SDSHU� IRFXVHV� LQVWHDG� RQ� WKH

WUDQVLWLRQ� EHWZHHQ� VWHDG\� VWDWHV� RI� LQQRYDWLRQ�OHG� JURZWK�� LQ� WHUPV� RI� D� PRGHO� LQ� ZKLFK

JURZWK�LV�WULJJHUHG�E\�WKH�H[RJHQRXV�DSSHDUDQFH�RI�D�QHZ�WHFKQRORJLFDO�SDUDGLJP��DQG�IXHOHG

E\� D� ZDYH� RI� HQGRJHQRXV�� VWRFKDVWLF�� LQFUHPHQWDO� LQQRYDWLRQV� WKDW� LPSOHPHQW� WKH� QHZ

SDUDGLJP�� 7KH� DQDO\VLV� GHPRQVWUDWHV� H[LVWHQFH� RI� D� XQLTXH�0DUNRY±SHUIHFW� HTXLOLEULXP� LQ

FRQWLQJHQW�FRQVXPSWLRQ��SURGXFWLRQ�DQG�GHYHORSPHQW�VWUDWHJLHV��DQG�VKRZV�WKDW�LWV�WUDQVLWLRQ

G\QDPLFV� FRQIRUP� LQ� H[SHFWHG� YDOXHV� WR� FRPPRQO\� REVHUYHG� HPSLULFDO� SDWWHUQV�� 7KHVH

LQFOXGH� DQ� LQLWLDO� SURGXFWLYLW\� GHFOLQH�� IROORZHG� E\� D� JUHDWHU� LQFUHDVH� LQ� SURGXFWLYLW\�� DQG

³FUHDWLYH� GHVWUXFWLRQ´� WKDW� UHGXFHV� WKH� PDUNHW� YDOXH� RI� WUDGLWLRQDO�� LQFXPEHQW� ILUPV� ZKLOH

FUHDWLQJ�QHZ�YDOXH�LQ�LQQRYDWLYH�HQWUDQWV�

.H\ZRUGV��JURZWK��WHFKQRORJ\��LQQRYDWLRQ��WUDQVLWLRQDO�G\QDPLFV��JHQHUDO�HTXLOLEULXP
-(/�FDWHJRULHV��2����2��
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7UDQVLWLRQDO�G\QDPLFV�SOD\�D�NH\�UROH�LQ�LQQRYDWLRQ±OHG�JURZWK��:KHQ�WHFKQRORJLFDO�FKDQJH

LV�XELTXLWRXV��ORQJ±UXQ�VWHDG\�VWDWHV�PD\�EH�IHZ�DQG�IDU�EHWZHHQ�WKRXJK�VKRUW±UXQ�HTXLOLEULD

SUHYDLO� LQ� LQGLYLGXDO� PDUNHWV� �1HOVRQ� DQG� :LQWHU�� ������� 'HWDLOHG� VWXGLHV� RI� PDMRU

LQQRYDWLRQV� GHVFULEH� WKH� VLQJXODU� LPSDFW� RI� VSHFLILF� ³SDUDGLJP� VKLIWV´� VHWWLQJ� RII�ZDYHV� RI

WHFKQRORJLFDO�GLIIXVLRQ�WKDW�ODVW�IRU�GHFDGHV�EHIRUH�DSSURDFKLQJ�D�VWHDG\�VWDWH��)UHHPDQ��&ODUN

DQG� 6RHWH�� ������ 'RVL�� �������� 6XFK� ZDYHV� KDYH� EHHQ� DVVRFLDWHG� ZLWK� HOHFWULF� SRZHU

�)UHHPDQ�� ������ 'DYLG�� ������� FURS� K\EULGL]DWLRQ� �*ULOLFKHV�� ������� V\QWKHWLF� ILEHUV

�+ROODQGHU��������DQG�VHPLFRQGXFWRUV��%UDXQ�DQG�0DF'RQDOG���������HDFK�RI�ZKLFK�VHW�RII

DQ�H[WHQGHG�GLIIXVLRQ�SURFHVV��0RUH�UHFHQWO\��*UHHQZRRG�DQG�<RUXNRJOX��������KDYH�DUJXHG

IURP� D� PDFURHFRQRPLF� SHUVSHFWLYH� WKDW� WKH� SURGXFWLYLW\� VORZGRZQ� LQ� WKH� ����V� ZDV� D

WUDQVLWLRQDO� SKHQRPHQRQ� WKDW�PDUNHG� WKH� EHJLQQLQJ� RI� D� QHZ� LQGXVWULDO� UHYROXWLRQ� EDVHG� LQ

,QIRUPDWLRQ� 7HFKQRORJ\� �,7����0RGHOV� RI� LQQRYDWLRQ�OHG� JURZWK� WKDW� IRFXV� RQ� VWHDG\±VWDWH

RXWFRPHV�DUH�SRRUO\�VXLWHG�WR�GHVFULELQJ�WUDMHFWRULHV�RI� WHFKQRORJLFDO�SURJUHVV�VXFK�DV� WKHVH

WKDW�DUH�GULYHQ�E\�WKH�VLQJXODU�LQWURGXFWLRQ�RI�QHZ�WHFKQRORJLFDO�SDUDGLJPV�

7KH� SUHVHQW� SDSHU� GLUHFWO\� DGGUHVVHV� WKLV� LVVXH� E\� IRFXVLQJ� RQ� WKH� WUDQVLWLRQDO

G\QDPLFV�RI�LQQRYDWLRQ�OHG�JURZWK�LQ�WKH�FRQWH[W�RI�D�JHQHUDO±HTXLOLEULXP�PRGHO��,W�PRGHOV

JURZWK� DV� WULJJHUHG� E\� WKH� H[RJHQRXV�� UDQGRP� DSSHDUDQFH� RI� D� UDGLFDO� LQQRYDWLRQ� WKDW

FKDOOHQJHV� WKH� UXOLQJ� WHFKQRORJLFDO� SDUDGLJP�� DQG� IXHOHG� E\� VXEVHTXHQW� LQFUHPHQWDO

LQQRYDWLRQV� WKURXJK� ZKLFK� WKH� HFRQRPLF� LPSDFW� RI� WKH� QHZ� SDUDGLJP� LV� GLIIXVHG��� 7KHVH

LQFUHPHQWDO� LQQRYDWLRQV� DUH� WKH� VWRFKDVWLF� UHVXOW� RI� HQGRJHQRXV� LQYHVWPHQW� LQ� UHVHDUFK� DQG

GHYHORSPHQW�E\�SURILW±PD[LPL]LQJ�ILUPV���7KH�DQDO\VLV�GHPRQVWUDWHV�H[LVWHQFH�RI�D�XQLTXH�

0DUNRY±SHUIHFW� 1DVK� HTXLOLEULXP� LQ� FRQWLQJHQW� FRQVXPSWLRQ�� SURGXFWLRQ� DQG� LQQRYDWLRQ
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VWUDWHJLHV� WKDW� GHVFULEHV� D� VLQJOH� WUDMHFWRU\� RI� H[SHFWHG� YDOXHV�� DOEHLW� ZLWK� PDQ\� SRVVLEOH

UHDOL]DWLRQV�

7KH� VKDSH� RI� WKH� ZDYH� W\SLFDOO\� IROORZV� D� FKDUDFWHULVWLF� VLJPRLG� SDWWHUQ�� 'LIIXVLRQ

EHJLQV�VORZO\�EHFDXVH� LQLWLDOO\� WKH�QHZ�UDGLFDO� WHFKQRORJ\� LV�QRW�ZHOO±XQGHUVWRRG��DQG� WKHQ

JDLQV� PRPHQWXP� DV� ³«� WKH� DSSHDUDQFH� RI� RQH� RU� D� IHZ� HQWUHSUHQHXUV� IDFLOLWDWHV� WKH

DSSHDUDQFH� RI� RWKHUV�� DQG� WKHVH� WKH� DSSHDUDQFH� RI� PRUH�� LQ� HYHU±LQFUHDVLQJ� QXPEHUV´

�6FKXPSHWHU��������S��������(YHQWXDOO\��VXFFHVV�EUHHGV�D�VXUSOXV�RI�HFRQRPLF�FDSDFLW\��ZKLFK

³«�ZKHQ� LQ� IXOO� VZLQJ�«�ZRXOG� HOLPLQDWH� HQWUHSUHQHXULDO� SURILW´� �S�� ������7KLV�GHFOLQH� LQ

LQFHQWLYHV� IRU� LQQRYDWLYH� HIIRUW� UHVXOWV� LQ� D� IDOO� LQ� WKH� UDWH� RI� LQFUHPHQWDO� LQQRYDWLRQ� WKDW

SHUVLVWV�XQWLO�WKH�QH[W�SDUDGLJP�VKLIW�VHWV�RII�D�QHZ�ZDYH�RI�LQQRYDWLYH�DFWLYLW\�

6HW�LQ�D�JHQHUDO±HTXLOLEULXP�FRQWH[W�WKDW�FDSWXUHV�WKH�PDFURHFRQRPLF�HIIHFW�RI�ODUJH±

VFDOH�LQQRYDWLRQ��WKH�WUDQVLWLRQDO�G\QDPLFV�RI�WKH�PRGHO�DUH�DQDO\WLFDOO\�VKRZQ�WR�H[KLELW�WKH

IROORZLQJ�DGGLWLRQDO�IHDWXUHV�

�x� $� IDOO� LQ� PHDVXUHG� SURGXFWLYLW\� DW� WKH� EHJLQQLQJ� RI� WKH� ZDYH�� PLUURULQJ� HPSLULFDOO\

REVHUYHG�VORZGRZQV� LQ�PHDVXUHG�SURGXFWLYLW\� DW� WKH�EHJLQQLQJ�RI� WKH� FXUUHQW� ,7� UHYROXWLRQ

DQG�� KLVWRULFDOO\�� LQ� WKH� ILUVW� ,QGXVWULDO� 5HYROXWLRQ� LQ� %ULWDLQ� DQG� LQ� WKH� HDUO\� \HDUV� RI� WKH

$PHULFDQ� ,QGXVWULDO�5HYROXWLRQ��� ,W� RFFXUV�EHFDXVH� UHVRXUFHV� DUH� H[SHQGHG� RQ� UHVHDUFK� DQG

GHYHORSPHQW�� WR�DVVLPLODWH� WKH�QHZ�SDUDGLJP��EHIRUH� DFWXDO� JDLQV� DUH� UHDOL]HG�� LQDVPXFK�DV

WKH�DVVHWV�FUHDWHG�E\�WKLV�HIIRUW�DUH�LQWDQJLEOH�WKH\�GR�QRW�GLUHFWO\�FRQWULEXWH�WR�FRQYHQWLRQDOO\

PHDVXUHG�RXWSXW���6XEVHTXHQW�SURGXFWLYLW\�JDLQV�PRUH�WKDQ�PDNH�XS�IRU�WKLV�ORVV�

�x� ³&UHDWLYH� GHVWUXFWLRQ´� RI� HVWDEOLVKHG� ILUPV� WKDW� ODFN� WKH� DJLOLW\� WR� LQFRUSRUDWH� WKH� QHZ

WHFKQRORJLFDO� SDUDGLJP�� DQG� ORVH�PDUNHW� YDOXH��ZKLOH� QHZ�YDOXH� LV� IRUPHG� LQ� WKH� VWDUW±XSV

WKDW� VSHDUKHDG� WKH� WHFKQRORJLFDO� UHYROXWLRQ��� 5HFHQW� H[DPSOHV� RI� GUDPDWLF� LQFUHDVHV� LQ� WKH



�

PDUNHW�YDOXH�RI�\RXQJ�,7�FRPSDQLHV�RYHUWDNLQJ�WKH�PDQXIDFWXULQJ�JLDQWV�RI�WKH�SDVW�YLYLGO\

LOOXVWUDWH� WKLV� WUHQG�� ZKLFK� LV� DOVR� PLUURUHG� LQ� WKH� UHODWLYH� PRYHPHQW� RI� WKH� 1<6(� DQG

1$6'$4�LQGLFHV�DW�WKH�EHJLQQLQJ�RI�WKH�FXUUHQW�,7�UHYROXWLRQ��

�x� 7ZR� RI� .DOGRU¶V� ������� VW\OL]HG� IDFWV� RI� JURZWK�� D� VHFXODU� LQFUHDVH� LQ� UHDO� ZDJHV�� DQG

WUHQGOHVV�IOXFWXDWLRQV�LQ�WKH�GLVWULEXWLRQ�RI�LQFRPH�EHWZHHQ�ZDJHV�DQG�SURILWV�

7KH�PRGHO�GHYHORSHG� LQ� WKLV�SDSHU�FRPELQHV� WZR� LPSRUWDQW�VWUDQGV�RI� WKH� OLWHUDWXUH�

VWRFKDVWLF�SDUWLDO±HTXLOLEULXP�PRGHOV�RI�VWUDWHJLF�LQQRYDWLRQ���DQG�PDFURHFRQRPLF�PRGHOV�RI

LQQRYDWLRQ±OHG� JURZWK���� %\� HPEHGGLQJ� D� VWUDWHJLF� PRGHO� RI� LQQRYDWLRQ� LQ� D� JHQHUDO

HTXLOLEULXP� IUDPHZRUN� LW� DGGV� VWUXFWXUH� DQG� GHWDLO� WR� WKH� G\QDPLFV� RI� LQQRYDWLRQ� DQG

GLIIXVLRQ��DQG�LQWURGXFHV�DQ�DJJUHJDWH�VWRFKDVWLF�GLPHQVLRQ��2WKHU�UHFHQW�HIIRUWV�WKDW�VLPLODUO\

VHHN� WR� PRGHO� WKH� VSHFLILF� G\QDPLFV� RI� WHFKQRORJLFDO� GLIIXVLRQ� LQ� D� JHQHUDO±HTXLOLEULXP

VHWWLQJ�LQFOXGH�$QGROIDWWR�DQG�0DF'RQDOG¶V��������H[WHQVLRQ�RI�D�UHDO±EXVLQHVV±F\FOH�PRGHO

LQ�ZKLFK�WHFKQRORJLFDO�VKRFNV�UHTXLUH�FRVWO\�HIIRUW�EHIRUH�WKH\�DUH�DEVRUEHG�LQ�WKH�HFRQRP\�

+HOSPDQ�DQG�7UDMWHQEHUJ¶V��������PRGHO�RI�GLIIXVLRQ�DV�WKH�DSSOLFDWLRQ�RI�D�³JHQHUDO�SXUSRVH

WHFKQRORJ\´� �*37�� WR� WKH� GHYHORSPHQW� RI� QHZ� SURGXFW� FRPSRQHQWV�� DQG� *UHHQZRRG� DQG

<RUXNRJOX¶V� �������DQDO\VLV�RI� WKH� UROH�RI� VNLOOV�� FDSLWDO� YLQWDJHV� DQG� OHDUQLQJ±E\±GRLQJ� LQ

WKH�DGRSWLRQ�RI�QHZ�WHFKQRORJLHV�

7KH�SUHVHQW�SDSHU�VKDUHV�WKH�JHQHUDO�IRFXV�RI�WKHVH�VWXGLHV�EXW�JRHV�EH\RQG�SUHYLRXV

HIIRUWV� LQ� LWV� H[SOLFLW� GHILQLWLRQ� RI� D� VWRFKDVWLF� GLPHQVLRQ� WKDW� FDSWXUHV� WKH� HVVHQWLDO

XQFHUWDLQW\� RI� LQQRYDWLYH� DFWLYLW\�� DQG� WKH� LQGHWHUPLQDWH� WLPLQJ�� GXUDWLRQ� DQG� VFRSH� RI� WKH

GLIIXVLRQ�SURFHVV�DW�ERWK�WKH�PLFUR�DQG�PDFUR�OHYHOV��)XUWKHUPRUH��E\�GHPRQVWUDWLQJ�H[LVWHQFH

RI�D�XQLTXH�IXOO\±VSHFLILHG�VWRFKDVWLF�HTXLOLEULXP�WKDW�GHVFULEHV�D�VLQJOH�WUDMHFWRU\�RI�H[SHFWHG

YDOXHV�� LW� SURYLGHV� D� IRFDO� SRLQW� IRU� H[DPLQLQJ� WKH� G\QDPLF� PDFURHFRQRPLF� SURSHUWLHV� RI
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UDGLFDO� WHFKQRORJLFDO� FKDQJH�� $QG� LW� GHULYHV� WKHVH� SURSHUWLHV� DQDO\WLFDOO\� UDWKHU� WKDQ� E\

QXPHULFDO�VLPXODWLRQ�RI�VHOHFWHG�WUDMHFWRULHV��DV�SUHYLRXV�HIIRUWV�KDYH�ODUJHO\�GRQH�

7KH� VWUXFWXUH� RI� WKH� SDSHU� LV� DV� IROORZV�� 6HFWLRQ� �� GHILQHV� WKH� PRGHO�� 6HFWLRQ� �

GHPRQVWUDWHV� H[LVWHQFH� RI� D� XQLTXH� HTXLOLEULXP�� 6HFWLRQ� �� DQDO\]HV� LWV� SURSHUWLHV� DQG

LOOXVWUDWHV�WKHP�ZLWK�D�QXPHULFDO�H[DPSOH��6HFWLRQ���FRQFOXGHV�ZLWK�D�EULHI�VXPPDU\�

����'(),1,7,21�2)�7+(�02'(/

$VVXPH�D�FORVHG�HFRQRP\�FRPSULVLQJ�D�FRQWLQXXP�RI� LGHQWLFDO� KRXVHKROGV�RI�PHDVXUH�RQH

GHULYLQJ� XWLOLW\� IURP� FRQVXPSWLRQ� RI� D� ODUJH� QXPEHU�1� RI� GLIIHUHQWLDWHG� SHULVKDEOH� JRRGV�

(DFK�KRXVHKROG� LQHODVWLFDOO\� VXSSOLHV�RQH�XQLW� RI� ODERU� SHU� XQLW� RI� WLPH� DQG� RZQV� DQ� HTXDO

VKDUH�RI�HDFK�ILUP�LQ�WKH�HFRQRP\�

7KH�OLVW�RI�JRRGV�LV�IL[HG��DQG�HDFK�JRRG�LV�DYDLODEOH�DW�DOO�WLPHV��,QLWLDOO\��WKHVH�JRRGV

DUH� SURGXFHG� WKURXJK� DQ� H[LVWLQJ� WHFKQRORJ\� E\� LQFXPEHQW� ILUPV�� :KHQ� D� QHZ�� UDGLFDO

LQQRYDWLRQ�DSSHDUV��LW�RSHQV�QHZ�RSSRUWXQLWLHV�IRU�UHGXFLQJ�WKH�FRVW�RI�VXSSO\LQJ�WKHVH�JRRGV

WKURXJK� VSHFLILF� SURFHVV� LPSURYHPHQWV� EDVHG� RQ� WKH� QHZ� WHFKQRORJ\���� +RZHYHU�� VXFK

LPSURYHPHQWV� UHTXLUH� IXUWKHU� LQFUHPHQWDO� LQQRYDWLRQ� WR� DVVLPLODWH� WKH� UDGLFDO� LQQRYDWLRQ� LQ

VSHFLILF�SURGXFWLRQ�SURFHVVHV��DQG�QHZ�ILUPV�EHJLQ�LQYHVWLQJ�LQQRYDWLYH�HIIRUW�WR�GHYHORS�QHZ

SURGXFWLRQ� WHFKQRORJLHV� IRU� HDFK�RI� WKH�1�JRRGV��7KHVH� HIIRUWV� VXFFHHG� VWRFKDVWLFDOO\�� HDFK

VXFFHVV�DOORZLQJ�D�UHGXFWLRQ�LQ�WKH�FRVW�RI�DQ�DGGLWLRQDO�JRRG��DQG�FRQWLQXH�XQWLO�WKH�VFRSH�IRU

LPSOHPHQWLQJ�WKH�QHZ�WHFKQRORJLFDO�SDUDGLJP�LV�H[KDXVWHG��RU�XQWLO�D�QHZ�SDUDGLJP�DSSHDUV�

:H�EHJLQ�E\�GHVFULELQJ�WKH�WHPSRUDO�HTXLOLEULD�RI�SURGXFWLRQ�DQG�FRQVXPSWLRQ�DW�HDFK

VWDJH�RI�WKH�GLIIXVLRQ�SURFHVV��EHIRUH�JRLQJ�RQ�WR�FKDUDFWHUL]H�WKH�G\QDPLFV�RI�LQQRYDWLRQ� �
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����&RQVXPSWLRQ�DQG�SURGXFWLRQ

/HW� [L�W�� GHQRWH� WKH� TXDQWLW\� RI� JRRG� L� SXUFKDVHG� DQG� FRQVXPHG� E\� WKH� UHSUHVHQWDWLYH

KRXVHKROG�DW�WLPH�W��DQG�OHW�SL�W��GHQRWH�LWV�SULFH��$W�DQ\�WLPH� W� WKH�UHSUHVHQWDWLYH�KRXVHKROG

VHHNV�WR�PD[LPL]H�WKH�FXUUHQW�H[SHFWHG�YDOXH�RI�LWV�XWLOLW\�IURP�IXWXUH�FRQVXPSWLRQ
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ZKHUH�E��!���LV�D�FRPPRQ�UDWH�RI�WLPH±SUHIHUHQFH�DQG�����D������GHWHUPLQHV�WKH�HODVWLFLW\�RI

VXEVWLWXWLRQ� EHWZHHQ� JRRGV�� ����±D��� 7KH� LQWHUWHPSRUDO� VHSDUDELOLW\� RI� KRXVHKROG� XWLOLW\

LPSOLHV�WKDW�WKH�VWDWLF�DOORFDWLRQ�RI�FRQVXPSWLRQ�VSHQGLQJ�DPRQJ�WKH�1�JRRGV�DW�HDFK�SRLQW�LQ

WLPH� LV� LQGHSHQGHQW� RI� WKH� VWRFKDVWLF±G\QDPLF� SUREOHP� RI� DOORFDWLQJ� LQFRPH� EHWZHHQ

FRQVXPSWLRQ�DQG�LQYHVWPHQW����7KLV�DOORZV�XV�WR�EHJLQ�E\�VHSDUDWHO\�IRFXVLQJ�RQ�WKH�WHPSRUDO

DOORFDWLRQ�RI�FRQVXPSWLRQ�VSHQGLQJ�DPRQJ�WKH�1�JRRGV�

3URGXFWLRQ�LV�DFKLHYHG�WKURXJK�WKH�DSSOLFDWLRQ�RI� ODERU� LQ� IL[HG�SURSRUWLRQ� WR�RXWSXW

�WKHUH�LV�QR�SK\VLFDO�FDSLWDO�LQ�WKH�PRGHO���ZKHUH�HDFK�SURGXFLQJ�ILUP¶V�ODERU±WR±RXWSXW�UDWLR

LV�GHWHUPLQHG�E\� LWV� WHFKQLFDO� DELOLW\� DW� WKH� WLPH�RI�SURGXFWLRQ��:H�DVVXPH� WKDW� LQLWLDOO\�� DW

WLPH�W� ����HDFK�JRRG�LV�SURGXFHG�E\�D�VLQJOH��LQFXPEHQW��³ROG±WHFKQRORJ\´�ILUP�XVLQJ�D�EDVH

WHFKQRORJ\�WKDW�UHTXLUHV�RQH�XQLW�RI�ODERU�SHU�XQLW�RI�RXWSXW��DQG�ZH�WDNH�WKH�ZDJH�UDWH�DV�RXU

QXPHUDLUH� VR� WKDW� IRU� DOO� JRRGV� XQLW� FRVW� LV� HTXDO� WR� RQH���� $W� WKLV� WLPH� D� QHZ� UDGLFDO

WHFKQRORJ\�DSSHDUV��DQG�1� LQQRYDWLQJ��³QHZ±WHFKQRORJ\´�ILUPV��GLVWLQFW�IURP�WKH�LQFXPEHQW

ILUPV�� EHJLQ� LQYHVWLQJ� HIIRUW� LQ� DGDSWLQJ� WKH� QHZ� WHFKQRORJ\� WR� WKH� SURGXFWLRQ� RI� ILQDO
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FRQVXPSWLRQ�JRRGV��HDFK�VSHFLDOL]LQJ�LQ�D�GLIIHUHQW�JRRG��)LUPV�WKDW�VXFFHHG�LQ�WKLV�HIIRUW�D

GLVFUHWH� UDQGRP� HYHQW�DFKLHYH� D� SURFHVV� LPSURYHPHQW� WKDW� UHGXFHV� WKH� DPRXQW� RI� ODERU

UHTXLUHG� WR� SURGXFH� WKH� JRRG�� :H� DVVXPH� IRU� VLPSOLFLW\� WKDW� IRU� HDFK� JRRG�� ZLWKLQ� HDFK

SDUDGLJP� VKLIW�� WKHUH� LV� VFRSH� IRU� RQO\� RQH� LQFUHPHQWDO� LQQRYDWLRQ� UHVXOWLQJ� LQ� WKH� VDPH

SURSRUWLRQDO� VDYLQJV�� �� �� J��� ��� DQG� WKDW� WKHVH� VDYLQJV� DUH� VXIILFLHQWO\� ODUJH� WKDW� WKH

LQQRYDWLQJ�ILUP�HQWLUHO\�GLVSODFHV�WKH�LQFXPEHQW�ILUP����,W�WKHQ�EHJLQV�WR�UHFRXS�LWV�LQYHVWPHQW

LQ�WHFKQRORJ\�WKURXJK�LWV�SURILW�RQ�VDOHV�LQ�WKH�SURGXFW�PDUNHW��)RU�QRWDWLRQDO�FRQYHQLHQFH�ZH

DVVXPH�ZLWKRXW�ORVV�RI�JHQHUDOLW\�WKDW�WKH�JRRGV�DUH�QXPEHUHG�LQ�WKH�RUGHU�LQ�ZKLFK�WKHLU�FRVW

RI�SURGXFWLRQ�LV�UHGXFHG���

/HW�Q�W��GHQRWH�WKH�QXPEHU�RI�SURGXFWV�SURGXFHG�DW�D�XQLW�FRVW�RI�J�E\�QHZ±WHFKQRORJ\

ILUPV�DW� WLPH� W��ZKLOH� WKH�UHPDLQLQJ�1�±�Q�W��JRRGV�DUH�SURGXFHG�DW�D�XQLW�FRVW�RI���E\�ROG±

WHFKQRORJ\� ILUPV�� $V� SURGXFWLRQ� KDV� QR� LQWHUWHPSRUDO� GLPHQVLRQ�� HDFK� SURGXFLQJ� ILUP

GHWHUPLQHV� WKH�SULFH�RI� LWV� JRRG� VR� DV� WR�PD[LPL]H� FXUUHQW�SURILWV� WDNLQJ� WKH� SULFH� RI� RWKHU

JRRGV�DV�JLYHQ��VR� WKDW� WKH�SULFHV�RI� WKH�1�JRRGV�DUH�DOZD\V� LQ�1DVK±%HUWUDQG�HTXLOLEULXP�

)RU�ODUJH�1��WKH�HODVWLFLW\�RI�GHPDQG�IRU�HDFK�JRRG�DSSUR[LPDWHO\�HTXDOV�����±D���DQG�VR�DOO

SURGXFLQJ�ILUPV�VHW�WKHLU�PDUNXSV�HTXDO�WR��±D��WR�D�FORVH�DSSUR[LPDWLRQ��$V�WKH�ODERU�ZDJH

LV�WKH�QXPHUDLUH��WKH�SULFH�3��RI�D�JRRG�SURGXFHG�ZLWK�WKH�ROG�WHFKQRORJ\�DQG�WKH�SULFH�3��RI�D

JRRG�SURGXFHG�ZLWK�WKH�QHZ�WHFKQRORJ\�HTXDO�

3��� ���D ��D�

3�� �J��D� ��E�

6WUDLJKWIRUZDUG� GHULYDWLRQ� WKHQ� VKRZV� WKDW� WKH� XWLOLW\±PD[LPL]LQJ� TXDQWLW\� RI� JRRG� L
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SXUFKDVHG� DW� WLPH� W� E\� WKH� UHSUHVHQWDWLYH� KRXVHKROG� LV� IXOO\� GHWHUPLQHG� E\� WKH� QXPEHU� RI

JRRGV�SURGXFHG�XVLQJ� WKH�QHZ� WHFKQRORJ\�� Q�W��� WKH� OHYHO� RI� FXUUHQW� FRQVXPSWLRQ� VSHQGLQJ�

F�W��� DQG� ZKHWKHU� JRRG� L� LV� EHLQJ� SURGXFHG� ZLWK� WKH� ROG� RU� QHZ� WHFKQRORJ\�� 'HQRWLQJ� WKH

XWLOLW\±PD[LPL]LQJ�TXDQWLW\�RI�D�JRRG�SURGXFHG�YLD�WKH�ROG�WHFKQRORJ\�E\�[���DQG�RI�D�JRRG

SURGXFHG�YLD�WKH�QHZ�WHFKQRORJ\�E\�[���ZH�KDYH�
��

[��W�� �G��Q�W��F�W�� ��D�

[��W�� �G��Q�W��F�W� ��E�

ZKHUH�G��Q�� �D���JD��D���Q���1�±�Q���DQG�G���Q�� �J���D���D���JD��D���Q���1�±�Q���,W�IROORZV�WKDW�WKH

WHPSRUDO�XWLOLW\�RI�WKH�UHSUHVHQWDWLYH�KRXVHKROG�DOVR�GHSHQGV�RQ�W�RQO\�WKURXJK�Q�W��DQG�F�W��

X�W�� �� ¦
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L

L
W[

�

���@�> DD  ��>�1�±�Q�W��G��Q�W�����Q�W�G��Q�W��@�F�W� ���

+HQFH�WKH�PDUJLQDO�XWLOLW\�RI�VSHQGLQJ�RQ�FRQVXPSWLRQ�LV�XQLTXHO\�GHWHUPLQHG�E\�Q�

PXQ� �D��J�D��D����Q���1�±�Q�����D����D ���

7KH�WHPSRUDO�SURILWV�RI�FXUUHQWO\�SURGXFLQJ�ILUPV�DUH�VLPLODUO\�GHWHUPLQHG�E\�Q�W��DQG

F�W���'HQRWH�WKH�WHPSRUDO�SURILWV�RI�DQ�ROG�WHFKQRORJ\�ILUP�E\�S���W���DQG�RI�D�QHZ�WHFKQRORJ\

ILUP�E\�S��W���)URP�HTXDWLRQV�����DQG������QHLWKHU�GHSHQGV�RQ�WKH�VSHFLILF�LGHQWLW\�RI�WKH�ILUP�
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S���W�� ���3��±����[��W�� ��3��±����G��Q�W���F�W� ��D�

S���W�� ���3��±�J��[��W�� ��3��±�J��G��Q�W���F�W� ��E�

$V�DOO�ILUPV�VHW�WKH�VDPH�PDUNXS���±D��WKLV�LV�DOVR�WKH�VKDUH�RI�SURILWV�LQ�VDOHV��$QG�DV�HDFK

KRXVHKROG�VXSSOLHV�RQH�XQLW�RI�ODERU��DQG�WKH�ODERU�ZDJH�LV�WKH�QXPHUDLUH��FXUUHQW�KRXVHKROG

LQFRPH�HTXDOV��������±�D��F�W���7KLV�PXVW�EH�DOORFDWHG�EHWZHHQ�FRQVXPSWLRQ�DQG�LQYHVWPHQW

LQ�LQQRYDWLRQ�

����,QQRYDWLRQ�DQG�VDYLQJV

'HQRWH�E\�OL�W��WKH�UDWH�DW�ZKLFK�ILUP�L�LQYHVWV�ODERU�LQ�LWV�LQQRYDWLRQ�SURJUDP��ZKLFK�LV�DOVR�LWV

UDWH� RI� VSHQGLQJ� DV� WKH� QRPLQDO� ZDJH� LGHQWLFDOO\� HTXDOV� RQH���� )ROORZLQJ� 6FKXPSHWHU� DQG

PDQ\�VXEVHTXHQW�HPSLULFDO�VWXGLHV�ZH�DVVXPH�WKDW�WKHUH�DUH�SRVLWLYH�VSLOORYHUV�IURP�SUHYLRXV

LQFUHPHQWDO� LQQRYDWLRQV�WKURXJK� WKH� PRYHPHQW� RI� VNLOOHG� ZRUNHUV� EHWZHHQ� ILUPV�

GHPRQVWUDWLRQ�HIIHFWV��UHYHUVH�HQJLQHHULQJ��HWF��ZKLFK�DPSOLI\�ILUPV¶�LQGLYLGXDO�HIIRUWV��7KH

SUREDELOLW\� RI� ILUP� L¶V� VXFFHHGLQJ� LQ� LWV� LQQRYDWLYH� HIIRUWV� LV� WKHUHIRUH� GHWHUPLQHG� E\� WKH

DPRXQW�RI�UHVRXUFHV�LW�LQYHVWV�LQ�LQQRYDWLRQ�DQG�E\�WKH�SUHYLRXV�VXFFHVV�RI�RWKHU�ILUPV��7R�IL[

LGHDV��GHILQH�IRU�HDFK�LQQRYDWLQJ�ILUP�D�FXPXODWLYH�YDULDEOH��]L�W���WKDW�UHSUHVHQWV�LWV�VWRFN�RI

NQRZ�KRZ�DW�WLPH�W�
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ZKHUH�E� LV�DQ� LQFUHDVLQJ� IXQFWLRQ�RI�Q�� DQG�P� LV� WZLFH�GLIIHUHQWLDEOH�� VWULFWO\� LQFUHDVLQJ�DQG



��

FRQFDYH�LQ�WKH�LQWHUYDO�>����1@�ZLWK�P���� ����PC���� �f�DQG�PC���1�� ������6XFFHVV�LQ�WKLV

HIIRUW� LV� D� GLVFUHWH� UDQGRP� HYHQW�� DQG� ZH� DVVXPH� WKDW� WKH� SUREDELOLW\� WKDW� ILUP� L� KDV

VXFFHVVIXOO\� LQQRYDWHG� E\� WLPH� W� IROORZV� DQ� H[SRQHQWLDO� GLVWULEXWLRQ� ZLWK� WKH� FXPXODWLYH

GLVWULEXWLRQ�IXQFWLRQ��)�W�� ���±�H[S�±]L�W����+HQFH�WKH�KD]DUG�UDWH�RI�LQFUHPHQWDO�LQQRYDWLRQ

E\�ILUP�L�DW�WLPH�W��WKH�VWDWLVWLFDO�GHQVLW\�RI�LWV�VXFFHVVIXOO\�FRPSOHWLQJ�LWV�LQQRYDWLRQ�DW�WKDW

WLPH� FRQGLWLRQHG� RQ� LWV� QRW� KDYLQJ� GRQH� VR� HDUOLHU�� HTXDOV� WKH� LQFUHPHQW� RI� LWV� VWRFN� RI

NQRZ�KRZ�LQ�WKDW�SHULRG�

��G)���GW�����>��±�)�W�@�� ��G]L�W����GW�� ��E�Q�W���P�OL�W�� ���

:H�DVVXPH�WKDW�VXFK�NQRZOHGJH�GRHV�QRW�FDUU\�RYHU�IURP�RQH�WHFKQRORJLFDO�SDUDGLJP�WR�WKH

QH[W��7KHUHIRUH�DOO�LQQRYDWLQJ�ILUPV�EHJLQ�ZLWK�D�]HUR�VWRFN�RI�NQRZ�KRZ��DQG�H[SHFW�WKDW�LI

WKH� QH[W� UDGLFDO� LQQRYDWLRQ� DSSHDUV� EHIRUH� WKH\� KDYH� DVVLPLODWHG� WKH� FXUUHQW� WHFKQRORJLFDO

SDUDGLJP�LW�ZLOO�UHQGHU�REVROHWH�DOO�XQHPERGLHG�NQRZ�KRZ���

:H�IXUWKHU�DVVXPH� WKDW�PDQDJHPHQW�RI� HDFK�RI� WKH� LQQRYDWLQJ� ILUPV� LV� ULVN±QHXWUDO�

DQG� KHQFH� DOORFDWHV� WKH� ILUP¶V� UHVRXUFHV� VR� DV� WR� PD[LPL]H� LWV� H[SHFWHG� QHW� SUHVHQW� YDOXH

GLVFRXQWHG� DW� D� YDULDEOH� UDWH� RI� UHWXUQ� U�W�� GHWHUPLQHG� E\� WKH�PDUNHW�� )LUPV� DUH� QRW� DEOH� WR

FRPPLW� WR� IXWXUH� LQQRYDWLRQ� OHYHOV�� HFRQRPLF� DJHQWV� DUH� DVVXPHG� DEOH� WR� JDXJH� WKHLUV� DQG

RWKHUV¶�SUREDELOLW\�RI� VXFFHVV� IURP� LQQRYDWLYH� HIIRUW�� EXW� DUH� QRW� H[SHFWHG� WR� IRUHVHH� DFWXDO

IXWXUH�RXWFRPHV�ZKR�ZLOO�VXFFHHG�ZKHQ��DQG�DOO�NQRZOHGJH�LV�FRPPRQ�NQRZOHGJH��)LQDOO\�

ZH� DVVXPH� WKDW� DW� HDFK� VWDJH� RI� WKH� LQQRYDWLRQ� F\FOH� DOO� HFRQRPLF� DJHQWV� DVVLJQ� WKH� VDPH

KD]DUG�UDWH�K�Q�� WR�WKH�RFFXUUHQFH�RI�D�QHZ�SDUDGLJP�VKLIW��DQG�VKDUH�WKH�VDPH�H[SHFWDWLRQV

UHJDUGLQJ�WKH�FXUUHQW�YDOXH�RI�WKH�LQFRPH�IORZ�WKDW�ILUPV�ZKLFK�KDYH�VXFFHVVIXOO\�DVVLPLODWHG



��

WKH�FXUUHQW�SDUDGLJP�ZLOO�HDUQ�LQ�IXWXUH�F\FOHV��ZKLFK�ZH�GHQRWH��-�Q����

:LWK� UHJDUG� WR� WKH� DOORFDWLRQ� RI� LQFRPH� EHWZHHQ� FRQVXPSWLRQ� DQG� VDYLQJV�� WKH

DGGLWLYH� VHSDUDELOLW\� RI� LQWHUWHPSRUDO� XWLOLW\� LPSOLHV� WKDW� LI� F�W�� LV� DQ� RSWLPDO� FRQVXPSWLRQ

VFKHGXOH� WKHQ� DW� DQ\� WLPH� W� DW�ZKLFK� WKHUH� LV� SRVLWLYH� FRQVXPSWLRQ�� KRXVHKROG� VDYLQJV� DUH

LQILQLWHO\� HODVWLF� DW� WKH� LQWHUHVW� UDWH� WKDW� HTXDWHV� WKH� FXUUHQW�PDUJLQDO� XWLOLW\� RI� VSHQGLQJ� RQ

FRQVXPSWLRQ�ZLWK�WKH�H[SHFWHG�GLVFRXQWHG�PDUJLQDO�XWLOLW\�RI�FRQVXPHU�VSHQGLQJ�DW�DQ\�IXWXUH

WLPH�DW�ZKLFK�WKHUH�LV�SRVLWLYH�FRQVXPSWLRQ�

���(48,/,%5,80

:H� QRZ� VKRZ� WKDW� WKHUH� H[LVWV� D� XQLTXH�� V\PPHWULF��0DUNRY±SHUIHFW� 1DVK� HTXLOLEULXP� LQ

FRQWLQJHQW�LQQRYDWLRQ��SURGXFWLRQ�DQG�FRQVXPSWLRQ�VWUDWHJLHV�WKDW�GHSHQG�RQO\�RQ�WKH�VWDJH�RI

LQQRYDWLRQ� Q�� DQG� QRW� H[SOLFLWO\� RQ� WLPH���� ,Q� WKLV� HTXLOLEULXP�� KRXVHKROGV� SXUFKDVH

FRQVXPSWLRQ�JRRGV�VR�DV�WR�PD[LPL]H�WKHLU�H[SHFWHG�LQWHUWHPSRUDO�XWLOLW\��SURGXFLQJ�ILUPV�VHW

SULFHV� VR� DV� WR�PD[LPL]H� WKHLU� SURILWV� WDNLQJ� WKH� SULFHV� RI� RWKHU� SURGXFLQJ� ILUPV� DV� JLYHQ�

LQQRYDWLQJ�ILUPV�GHWHUPLQH� LQQRYDWLRQ�VSHQGLQJ�VR�DV� WR�PD[LPL]H� WKH�H[SHFWHG�QHW�SUHVHQW

YDOXH� RI� WKHLU� FDVK� IORZ� WDNLQJ� WKH� VSHQGLQJ� OHYHOV� RI� RWKHU� LQQRYDWLQJ� ILUPV� DV� JLYHQ�� DQG

SURGXFW��ODERU�DQG�FUHGLW�PDUNHWV�FOHDU�

6SHFLILFDOO\��ZH�GHILQH�D�V\PPHWULF�0DUNRY±SHUIHFW�1DVK�HTXLOLEULXP� WR�EH�D� VHW�RI

SULFH� OHYHOV� DQG� FRQVXPSWLRQ� TXDQWLWLHV� RI� ROG�WHFKQRORJ\� DQG� QHZ�WHFKQRORJ\� JRRGV�

UHVSHFWLYHO\�3��Q�� DQG�3��Q��� DQG�;��Q�� DQG�;��Q��� FRQVXPSWLRQ�VSHQGLQJ� OHYHOV�&�Q�� � �1±

Q�3��Q�;��Q����Q3��Q�;��Q���LQWHUHVW�UDWHV�5�Q��� LQQRYDWLRQ�LQYHVWPHQW�OHYHOV�/�Q���DQG�YDOXH

IXQFWLRQV�9�Q��DQG�:�Q���DOO�GHILQHG�IRU�Q� �����«��1����VXFK�WKDW�DW�DQ\�WLPH�W�ZKHQ�Q� �Q�W�

ILUPV�KDYH�LQQRYDWHG�



��

���� 6HWWLQJ�FRQVXPSWLRQ�TXDQWLWLHV�RI�ROG�WHFKQRORJ\�DQG�QHZ�WHFKQRORJ\�JRRGV�HTXDO� WR

[��W��  � ;��Q�� DQG� � [��W��  � ;��Q�� PD[LPL]HV� KRXVHKROG� WHPSRUDO� XWLOLW\� IURP� FRQVXPHU

VSHQGLQJ�F�W�� �&�Q���JLYHQ�SULFHV�3��Q��DQG�3��Q��

���� 6HWWLQJ� SULFHV� UHVSHFWLYHO\� HTXDO� WR� 3��Q�� DQG� 3��Q�� PD[LPL]HV� WKH� SURILWV� RI

ROG�WHFKQRORJ\�DQG�QHZ�WHFKQRORJ\�SURGXFHUV�

���� 6HWWLQJ�LQQRYDWLRQ�LQYHVWPHQW�OL�W�Q��HTXDO�WR�/�Q��PD[LPL]HV�WKH�H[SHFWHG�QHW�SUHVHQW

YDOXH�DW�WKH�LQWHUHVW�UDWH�U�W�� �5�Q��RI�HDFK�RI�WKH�1±Q�FXUUHQWO\�LQQRYDWLQJ�ILUPV��JLYHQ

WKDW�HDFK�RI�WKH�RWKHU�1�Q���LQQRYDWLQJ�ILUPV�LV�DOVR�FXUUHQWO\�LQYHVWLQJ�/�Q��

���� 6HWWLQJ� FRQVXPSWLRQ� VSHQGLQJ� F�W�� HTXDO� WR� &�Q�� PD[LPL]HV� KRXVHKROGV¶� H[SHFWHG

LQWHUWHPSRUDO�XWLOLW\��JLYHQ�WKH�LQWHUHVW�UDWH�U�W�� �5�Q��

���� 7KH�H[SHFWHG�FXUUHQW�YDOXH�RI�HDFK�LQQRYDWLQJ�ILUP�HTXDOV�9�Q��

���� 7KH� H[SHFWHG� FXUUHQW� YDOXH� RI� HDFK� FXUUHQWO\� SURGXFLQJ� QHZ�WHFKQRORJ\� ILUP� HTXDOV

:�Q��

���� 7KH�ODERU�PDUNHW�LV�LQ�IXOO±HPSOR\PHQW�HTXLOLEULXP�DW�HDFK�SRLQW�LQ�WLPH� �

���� $JJUHJDWH�VDYLQJV�HTXDO�DJJUHJDWH�LQYHVWPHQW�LQ�LQQRYDWLRQ�DW�HDFK�SRLQW�LQ�WLPH� �

3URRI� RI� H[LVWHQFH� DQG� XQLTXHQHVV� LV� E\� UHFXUVLYH� FRQVWUXFWLRQ�� SURFHHGLQJ� E\

EDFNZDUG�LQGXFWLRQ�IURP�WKH�ODVW�VWDJH�RI�WKH�GLIIXVLRQ�SURFHVV�WR�WKH�ILUVW��:H�ILUVW�VKRZ�WKDW

DW� VWDJH�1�� ZKHQ� WKH� QHZ� WHFKQRORJLFDO� SDUDGLJP� KDV� EHHQ� VXFFHVVIXOO\� DVVLPLODWHG� LQ� DOO

VHFWRUV�RI� WKH�HFRQRP\�� WKHUH�H[LVWV�D�XQLTXH�VHW�RI� VWDWLRQDU\�YDOXHV� WKDW� VDWLVI\�FRQGLWLRQV

���±����DERYH��:H� WKHQ�VKRZ²WKLV� LV� WKH� LQGXFWLRQ�K\SRWKHVLV²WKDW� LI� DW� HDFK� VWDJH�N�!�Q

WKHUH� H[LVWV� D� XQLTXH� VHW� RI� VWDWLRQDU\� YDOXHV� WKDW� VDWLVI\� FRQGLWLRQV� ���±���� DERYH� WKHQ� WKH

VDPH�KROGV� WUXH�IRU� VWDJH�Q� ��$�KHXULVWLF�SURRI� LV�JLYHQ�EHORZ�ZLWK� IXUWKHU� WHFKQLFDO�GHWDLOV

SURYLGHG�LQ�WKH�$SSHQGL[�



��

�6WDJH�1�� &RQVLGHU� D� K\SRWKHWLFDO� WLPH� W� EHIRUH� D� QHZ� UDGLFDO� LQQRYDWLRQ� KDV� DSSHDUHG�� DW

ZKLFK�DOO�1�QHZ�ILUPV�KDYH�VXFFHVVIXOO\�DVVLPLODWHG�WKH�FXUUHQW�UDGLFDO�LQQRYDWLRQ����$W�WKLV

VWDJH�� DOO�SURGXFLQJ� ILUPV� VHW� WKH�SULFH� RI� HDFK� JRRG� HTXDO� WR� 3��  � J��D��,I� FRQVXPSWLRQ

VSHQGLQJ�LQ�HTXLOLEULXP�LV�&�1��WKHQ�WRWDO�SURILWV�DUH����±�D��&�1���DQG�DV�WKH�ZDJH�ELOO�DOZD\V

HTXDOV����WRWDO�LQFRPH�LV�����±�D��&�1�������$V�WKH�QHZ�SDUDGLJP�KDV�EHHQ�IXOO\�DVVLPLODWHG�

ILUPV�KDYH�QR�UHDVRQ�WR�LQYHVW�LQ�LQQRYDWLYH�HIIRUW�DQG�WKHUH�LV�QR�GHPDQG�IRU�VDYLQJV�VR�WRWDO

LQFRPH�PXVW�HTXDO�WRWDO�FRQVXPSWLRQ�VSHQGLQJ�����±�D��&�1������ �&�1���LPSO\LQJ�WKDW�&�1�

 � ��D� � LQ� HTXLOLEULXP�� ,I� SURGXFLQJ� ILUPV� DUH�PD[LPL]LQJ� SURILWV�� SURGXFWLRQ� RI� HDFK� JRRG

PXVW�HTXDO��;��1�� ����1��&�1��3�� ����1J���,Q�WKH�ODERU�PDUNHW��/�1�� ���DV�WKHUH�LV�QR�UHDVRQ

WR�LQYHVW�HIIRUW�LQ�LQQRYDWLRQ��DQG�GHPDQG�IRU�SURGXFWLRQ�ODERU�LV�J1;��1�� ����ZKLFK�LV�ODERU

VXSSO\��VR�WKDW�WKH�ODERU�PDUNHW�LV�LQ�IXOO�HPSOR\PHQW�HTXLOLEULXP��$V�SULFHV�DUH�VWDWLRQDU\�DW

WKLV� ILQDO� VWDJH� RI� WKH� F\FOH�� DQG� WKHUH� LV� QR� LQYHVWPHQW� GHPDQG�� HTXLOLEULXP� LQ� WKH� FUHGLW

PDUNHW�LPSOLHV�WKDW�U�W�� �E� �5�1���,W�IROORZV�WKDW�WKH�(139�RI�IXWXUH�FDVK�IORZV�IRU�HDFK�RI

WKH�1�ILUPV��DOO�RI�ZKLFK�DUH�SURGXFLQJ�YLD�WKH�QHZ�WHFKQRORJ\��LV�:�1�� �>�3��±�J��G��1��F�1�

��K�1�-�1�@�>K�1����E@��ZKLFK�GRHV�QRW�GHSHQG�RQ�W����7KHUH�DUH�QR�DFWLYH�LQQRYDWLQJ�ILUPV�DW

WKLV�VWDJH�DV�WKHUH�LV�QR�IXUWKHU�VFRSH�IRU�LQQRYDWLRQ��DQG�IRU�QRWDWLRQDO�FRQYHQLHQFH�ZH�VKDOO

VD\�WKDW�WKH�(139�RI�IXWXUH�FDVK�IORZV�IRU�D�QRWLRQDO�LQQRYDWLQJ�ILUP�LV�9�1�� ����7KXV�ZH

KDYH�FRQVWUXFWHG�D�XQLTXH�VHW�RI�VWDWLRQDU\�YDOXHV�WKDW�VDWLVI\�FRQGLWLRQV����±����DERYH�LQ�WKH

ODVW�VWDJH�RI�WKH�LQQRYDWLRQ�F\FOH�

6WDJH� Q� ��1��:H� SURFHHG� QRZ� E\� LQGXFWLRQ�� WR� DQ� HDUOLHU� VWDJH� RI� WKH� LQQRYDWLRQ� F\FOH� LQ

ZKLFK�Q� �Q�W����1�ILUPV�KDYH�LQQRYDWHG�VXFFHVVIXOO\�DW�WLPH�W��DQG�WKH�RWKHU�1�±�Q�ILUPV�DUH



��

FXUUHQWO\�HQJDJHG�LQ�FRPSHWLWLYH� LQYHVWPHQW� LQ� LQFUHPHQWDO� LQQRYDWLRQ��:H�VKRZ�WKDW� LI� WKH

LQGXFWLRQ�K\SRWKHVLV�KROGV�IRU�VWDJHV�N� �Q������������1��WKHQ�LW�KROGV�DOVR�IRU�VWDJH�Q�

7KH�1� ±� Q� LQQRYDWLQJ� ILUPV� GHULYH� WKHLU� SURILW� PD[LPL]LQJ� OHYHOV� RI� LQYHVWPHQW� LQ

LQQRYDWLRQ� E\� VLPXOWDQHRXVO\� VROYLQJ�1� ±� Q� VWRFKDVWLF±G\QDPLF� SURJUDPV�� $VVXPH� WKDW� DW

WLPH�W��ZKHQ�Q�SURGXFWV�DUH�EHLQJ�SURGXFHG�ZLWK�WKH�QHZ�WHFKQRORJ\��ILUP�L�WKDW�KDV�QRW�\HW

VXFFHVVIXOO\�LQQRYDWHG��LQYHVWV�D�FRQVWDQW�VWUHDP�RI�ODERU�OL�IRU�DQ�LQILQLWHVLPDO�WLPH�LQWHUYDO

GW�LQ�UHVHDUFK�DQG�GHYHORSPHQW��FRQMHFWXULQJ�WKDW�WKH�RWKHU�1�±�Q�±���ILUPV�WKDW�KDYH�QRW�\HW

LQQRYDWHG�HDFK�LQYHVW�ON� �� �/HW�YL�W�Q��GHQRWH�WKH�H[SHFWHG�FXUUHQW�YDOXH�RI�WKH�FDVK�IORZ�RI�D

ILUP� FXUUHQWO\� HQJDJHG� LQ� GHYHORSLQJ� QHZ� LQQRYDWLRQV�� DQG� OHW�Z�W�Q�� GHQRWH� WKH� H[SHFWHG

FXUUHQW�YDOXH�RI�WKH�HDUQLQJV�RI�D�FXUUHQWO\�SURGXFLQJ�QHZ�WHFKQRORJ\�ILUP����7KHQ�ZH�FDQ�VD\

WR�D�ILUVW�RUGHU�DSSUR[LPDWLRQ�WKDW�WKH�IROORZLQJ�KROGV�

�x�:LWK�FHUWDLQW\��LW�ZLOO�SD\�RXW�DQ�LPPHGLDWH�FDVK�IORZ�RI��±�OLGW�

�x�:LWK�SUREDELOLW\�>��±�K�Q�GW@�>��± GW�E�Q�P�O
1

LNQN

N¦
z� ��

@ÂE�Q�P�OL�GW��LW�ZLOO�VXFFHHG�LQ�LWV�HIIRUWV

LQ�WKLV�WLPH�LQWHUYDO�ZKLOH�RWKHU�ILUPV�GR�QRW��DQG�UDGLFDO�LQQRYDWLRQ�GRHV�QRW�RFFXU��VR�WKDW

WKH�(139�RI�LWV�IXWXUH�FDVK�IORZV�ZLOO�HTXDO��Z�W�GW�Q����DW�WLPH��W���GW�

�x�:LWK�SUREDELOLW\��>��±�K�Q�GW@�>��±�E�Q�P�O�GW@ GW�E�Q�P�O
1

LNQN

N¦
z� ��

��UDGLFDO�LQQRYDWLRQ�ZLOO�QRW

RFFXU� LQ� WKLV� WLPH� LQWHUYDO�� QRU� ZLOO� ILUP� L� VXFFHHG� LQ� LWV� HIIRUWV�� EXW� RQH� RI� WKH� RWKHU

LQQRYDWLQJ� ILUPV�ZLOO� VXFFHHG�� DQG� VR� WKH�(139�RI� ILUP� L
V� IXWXUH� FDVK� IORZV�ZLOO� HTXDO

QL�W�GW�Q�����DW�WLPH��W���GW�

�x�:LWK� SUREDELOLW\� >�� ±� K�Q�GW@� >�� ±� E�Q�P�O�GW� ± GW�E�Q�P�O
1

LNQN

N¦
z� ��

@� �� QHLWKHU� UDGLFDO� QRU

LQFUHPHQWDO� LQQRYDWLRQ�ZLOO� RFFXU� LQ� WKH� LQWHUYDO�� DQG� WKH� (139� RI� ILUP� L
V� IXWXUH� FDVK



��

IORZV�ZLOO�HTXDO�QL�W�GW�Q��DW�WLPH��W���GW�

�x�:LWK� SUREDELOLW\�K�Q�GW� UDGLFDO� LQQRYDWLRQ�ZLOO� RFFXU� LQ� WKH� LQWHUYDO� >W�� W���GW@�� LQ�ZKLFK

FDVH�ZH�DVVXPH�WKDW�D�ILUP�WKDW�KDV�QRW�\HW�LQQRYDWHG�H[SHFWV�QR�IXWXUH�HDUQLQJV�

$VVXPH�WKDW� ILUP� L�FKRRVHV� LWV� LPPHGLDWH� OHYHO�RI� LQYHVWPHQW�VR�DV� WR�PD[LPL]H� WKH

(139�RI�LWV�FXUUHQW�DQG�IXWXUH�FDVK�IORZV�� WDNLQJ�WKH�FRQMHFWXUDO�UDWHV�RI� WKH�RWKHU� ILUPV�DV

JLYHQ��DQG�GLVFRXQWLQJ�HQG�RI�SHULRG�YDOXHV�DW�WKH�FXUUHQW�UDWH�U� �U�W���7KHQ��LJQRULQJ�WHUPV

WKDW�DUH�VHFRQG�RUGHU�VPDOO��LQFOXGLQJ�WKH�SUREDELOLW\�RI�VLPXOWDQHRXV�LQQRYDWLRQ��ZH�REWDLQ

WKH�IROORZLQJ�%HOOPDQ�HTXDWLRQ���

QL�W�Q�� ��OLPGW �PD[O!�^�±OGW���E�Q�P�O�GWÂZ�W�GW�Q����� GW�E�Q�P�O
1

LNQN

N¦
z� ��

Y�W�GW�Q�����

>��±�K�Q�GW�±�U�W�GW�±�E�Q�P�O�GW�± GW�E�Q�P�O
1

LNQN

N¦
z� ��

@QL�W�GW�Q�` ���

IRU� L Q���«�1�� 6LPXOWDQHRXV� VROXWLRQ� RI� WKH� 1±Q� G\QDPLF� SURJUDPV� GHILQHG� E\� ���

GHWHUPLQHV� WKH� LQQRYDWLQJ� ILUPV¶� RSWLPDO� LQYHVWPHQW� OHYHOV� LQ� VWDJH� Q� DV� D� IXQFWLRQ� RI� WKH

LQWHUHVW� UDWH�U�W�� DQG�RI� WKH�YDOXH� IXQFWLRQV�YL�W�Q����DQG�Z�W�Q���� LQ� WKH�QH[W� VWDJH��%\� WKH

LQGXFWLRQ�K\SRWKHVLV�ZH�FDQ�UHZULWH�����DV���

QL�W�Q�� �OLPGW �PD[O!�^�±�OGW�����E�Q�P�O�GW�:�Q������ GW�E�Q�P�O
1

LNQN

N¦
z� ��

9�Q�����

>���±��K�Q�GW��±��U�W�GW��±��E�Q�P�O�GW���± GW�E�Q�P�O
1

LNQN

N¦
z� ��

@QL�W�GW�Q�` ����

IRU�L Q���«�1��/HWWLQJ�GW�o����WKH�SURILW�PD[LPL]LQJ�LQYHVWPHQW�VWUDWHJ\�OL� �OL�W�Q���DQG�WKH



��

YDOXH�IXQFWLRQ�QL�W�Q���PXVW�WKHQ�VDWLVI\

±�OL�W�Q����E�Q�P�OL�W�Q��:�Q������� GW�E�Q�P�O
1

LNQN

N¦
z� ��

9�Q������� 

>K�Q����U�W����E�Q�P�OL�W�Q������� GW�E�Q�P�O
1

LNQN

N¦
z� ��

@QL�W�Q� ����

7KH� ILUVW±RUGHU� FRQGLWLRQ� WKDW�PXVW�REWDLQ� DW� DQ�RSWLPDO� VROXWLRQ�RI� ����� SURYLGHV� D� VHFRQG

HTXDWLRQ�IRU�ILUP�L��DVVXPLQJ�LW�WDNHV�WKH�FRQMHFWXUDO�UDWHV�RI�WKH�RWKHU�ILUPV�DV�JLYHQ�

�±����E�Q�PC�OL�W�Q��>:�Q���±QL�W�Q�@� �� ����

7KH�VWULFW�FRQFDYLW\�RI�P�LQ�WKH�UHOHYDQW�UDQJH�HQVXUHV�WKDW�VHFRQG±RUGHU�FRQGLWLRQV�KROG��DQG

�����XQLTXHO\�GHWHUPLQHV�OL�W�Q��DV�D�IXQFWLRQ�RI�QL�W�Q��

,Q� D� V\PPHWULF� 1DVK� HTXLOLEULXP� WKHVH� HTXDWLRQV� PXVW� KROG� IRU� HDFK� RI� WKH� 1� ±� Q

LQQRYDWLQJ� ILUPV��'URSSLQJ� WKH� VXEVFULSWV� IURP� ����� DQG� �����ZH� REWDLQ� WKH� IROORZLQJ� WZR

HTXDWLRQV� LQ� WKH� WZR� XQNQRZQV� O�W�Q�� DQG� Q�W�Q��� FRQGLWLRQHG� RQ� WKH� YDOXHV� RI�9� DQG�:� LQ

VXEVHTXHQW�VWDJHV��DQG�RQ�WKH�FXUUHQW�LQWHUHVW�UDWH�U�W��

±�O�W�Q����E�Q�P�O�W�Q��:�Q������E�Q��1±Q±��P�O�W�Q��9�Q���� �

>K�Q����U�W�����1±Q�E�Q�P�O�W�Q��@Q�W�Q�� ����

�±����E�Q�Pc�O�W�Q��>:�Q���±Q�W�Q�@� �� ����

(TXDWLRQV������DQG������GHWHUPLQH�LQYHVWPHQW�GHPDQG�DV�D�IXQFWLRQ�RI�WKH�LQWHUHVW�UDWH��7KH



��

DGGLWLYH� VHSDUDELOLW\� RI� LQWHUWHPSRUDO� XWLOLW\� LPSOLHV� WKDW� KRXVHKROG� VDYLQJV� DUH� LQILQLWHO\

HODVWLF�DW�WKH�LQWHUHVW�UDWH�WKDW�HTXDWHV�WKH�PDUJLQDO�XWLOLW\�RI�VSHQGLQJ�RQ�FRQVXPSWLRQ�DW�WLPH

W� ZLWK� LWV� H[SHFWHG� GLVFRXQWHG�PDUJLQDO� XWLOLW\� DW� WLPH� W� �� GW����$� QHFHVVDU\� DQG� VXIILFLHQW

FRQGLWLRQ�IRU�U�W��WR�FOHDU�WKH�FUHGLW�PDUNHW�LV�WKHUHIRUH�

PXQ� �>�±U�W�±E@�^�>��±��1±Q�E�Q�P�O�W�Q��@�PXQ���>�1±Q�E�Q�P�O�W�Q��@�PXQ���`� ����

ZKHUH�PXQ�LV�WKH�PDUJLQDO�XWLOLW\�RI�VSHQGLQJ�IURP������ZKLFK�GHSHQGV�RQO\�RQ�Q�

(TXDWLRQV������������DQG������DUH�WKUHH�HTXDWLRQV�LQ�WKH�WKUHH�XQNQRZQV�U�W���O�W�Q��DQG

Q�W�Q��� ,Q� WKH� $SSHQGL[� WKH\� DUH� VKRZQ� WR� KDYH� D� XQLTXH� VROXWLRQ� XQGHU� WKH� FRQGLWLRQV

VWLSXODWHG�LQ�3URSRVLWLRQ���EHORZ��YL]���WKDW�1�LV�VXIILFLHQWO\�ODUJH�DQG�Pc�Ps���±P�Pc��IRU�DOO�O

!������$V� W�DSSHDUV�H[SOLFLWO\� LQ� WKHVH�HTXDWLRQV�RQO\�DV�DQ�DUJXPHQW�RI� WKH�XQNQRZQV�� WKLV

XQLTXH�VROXWLRQ�PXVW�EH�VWDWLRQDU\�ZLWKLQ�HDFK�VWDJH��DQG�ZH�FDQ�GHQRWH�LWV�YDOXHV�5�Q���/�Q�

DQG�9�Q��

+DYLQJ�GHWHUPLQHG�/�Q���WKH�OHYHO�RI�FRQVXPHU�VSHQGLQJ�LQ�HTXLOLEULXP�PXVW�EH�VXFK

WKDW�WKH�GHPDQG�IRU�SURGXFWLRQ�ODERU�LW�JHQHUDWHV�UHVXOWV�LQ�IXOO�HPSOR\PHQW��$V�D�LV�WKH�VKDUH

RI� ODERU� LQ� LQFRPH� IURP� SURGXFWLRQ�� DQG� WKH� ZDJH� UDWH� LV� WKH� QXPHUDLUH�� WKH� TXDQWLW\� RI

SURGXFWLRQ�ODERU�PXVW�HTXDO�DF�W���7KHUHIRUH�WKH�OHYHO�RI�FRQVXPSWLRQ�VSHQGLQJ�WKDW�FOHDUV�WKH

ODERU�PDUNHW�DW�VWDJH��Q��PXVW�VDWLVI\ ��

D�F�W�����1�±�Q�/�Q��� ���� ����

LPSO\LQJ�DQ�HTXLOLEULXP�YDOXH�RI�FRQVXPHU�VSHQGLQJ��&�Q�� �>��±��1�±�Q�/�Q�@�D��WKDW�GHSHQGV



��

RQO\� RQ� Q���� 7HPSRUDO� XWLOLW\� LV� WKHQ� PD[LPL]HG� E\� FRQVXPLQJ� TXDQWLWLHV� RI� WKH� GLIIHUHQW

JRRGV�WKDW�DUH�DOVR�VWDWLRQDU\�ZLWKLQ�HDFK�VWDJH���[M�W�� �GM�Q�&�Q�� �;M�Q���IRU�M� �����

7KH� OHYHO� RI� LQYHVWPHQW� LQ� LQQRYDWLRQ� DOVR� GHWHUPLQHV� Z�W�Q��� WKH� (139� RI� D� ILUP

FXUUHQWO\�SURGXFLQJ�YLD� WKH�QHZ� WHFKQRORJ\��8VLQJ� ��E�� WR� VSHFLI\� WKH�SURILW� VWUHDP�S�� RI� D

QHZ�WHFKQRORJ\�ILUP�

Z�W�Q�� �OLPGW �^�3��±�J�G��Q�F�W�GW�� GW�E�Q�P�O
1

QN

N¦
� �

Z�W�GW�Q������-�Q��K�Q�GW��

>��±�U�W�GW�±�K�Q�GW�± GW�E�Q�P�O
1

QN

N¦
� �

@�Z�W�GW�Q��` ����

ZKHUH�� DJDLQ��ZH�RPLW� IURP� ����� WHUPV� WKDW� DUH� VHFRQG�RUGHU� VPDOO�� 6HWWLQJ�Z�W�GW�Q����  

:�Q����E\� WKH� LQGXFWLRQ�K\SRWKHVLV�� ON� �/�Q�� IRU� N�!�Q����F�W�� �&�Q�� DQG� U�W�� �5�Q���ZH

REWDLQ�DOVR�IRU�Z�W�Q��DQ�H[SUHVVLRQ�WKDW�GRHV�QRW�GHSHQG�GLUHFWO\�RQ�W�

:�Q�� �>�3��±J�G��Q�&�Q�����1±Q�E�Q�P�/�Q��:�Q�������-�Q�K�Q�@��

>5�Q����K�Q����1±Q�E�Q�P�/�Q�@ ����

7KXV�ZH�KDYH�FRQVWUXFWHG�D�XQLTXH�VHW�RI�VWDWLRQDU\�YDOXHV�WKDW�VDWLVI\�FRQGLWLRQV� ���±����DW

VWDJH�Q��ZKLFK�FRPSOHWHV�WKH�SURRI��6XPPDUL]LQJ��

3URSRVLWLRQ����,I�1� LV�VXIILFLHQWO\�ODUJH��DQG�Pc�Ps���±P�Pc� � IRU�DOO����� O�����1�� WKHQ� WKHUH

H[LVWV� D� XQLTXH� V\PPHWULF� 0DUNRY�SHUIHFW� 1DVK� HTXLOLEULXP� LQ� FRQWLQJHQW� LQQRYDWLRQ�

SURGXFWLRQ�DQG�FRQVXPSWLRQ�VWUDWHJLHV�WKDW�GHSHQG�RQO\�RQ�WKH�VWDJH�RI�WKH�LQQRYDWLRQ�F\FOH�



��

WKDW�PD[LPL]HV�WKH�H[SHFWHG�GLVFRXQWHG�FDVK�IORZ�RI�ILUPV�DQG�WKH�H[SHFWHG�GLVFRXQWHG�XWLOLW\

RI�KRXVHKROGV��DQG�HTXLOLEUDWHV�VXSSO\�DQG�GHPDQG�LQ�JRRGV��ODERU�DQG�FUHGLW�PDUNHWV���

���&+$5$&7(5,67,&6�2)�7+(�(48,/,%5,80

7KH�ORQJ�UXQ�SDWWHUQV�JHQHUDWHG�E\�VXFK�D�VROXWLRQ�FRQIRUP�WR�VHYHUDO�NH\�HPSLULFDO� WUHQGV�

7KLV�LV�VKRZQ�DQDO\WLFDOO\�LQ�3URSRVLWLRQ����DQG�WKHQ�LOOXVWUDWHG�E\�D�QXPHULFDO�H[DPSOH�

3URSHUW\� �L�� LQ� 3URSRVLWLRQ� �� GHVFULEHV� DQ� LQLWLDO� SURGXFWLYLW\� VORZGRZQ� DQG

VXEVHTXHQW� JUHDWHU� LQFUHDVH�� ZKLFK� DFFRUGV� ZLWK� WKH� KLVWRULFDO� WUHQGV� GRFXPHQWHG� LQ

*UHHQZRRG� DQG� <RUXNRJOX� ������� ZLWK� UHJDUG� WR� WKH� ,QGXVWULDO� 5HYROXWLRQ� LQ� HLJKWHHQWK

FHQWXU\�(QJODQG�DQG�QLQHWHHQWK�FHQWXU\�$PHULFD��DQG�WKH�,QIRUPDWLRQ�5HYROXWLRQ�RI�WKH�ODVW

WZHQW\±ILYH�\HDUV����7KH�VWHDG\�LQFUHDVH�LQ�ZDJHV��SURSHUW\�LL��DQG�WKH�WUHQGOHVV�YDULDWLRQ�RI

WKHLU�VKDUH�LQ�QDWLRQDO�LQFRPH��SURSHUW\�LLL��DUH�IDFWV���DQG���LQ�.DOGRU���������WKH\�LPSO\�DQ

XSZDUG�WUHQG�LQ�SURILWV�WKDW�LV�QRW�PRQRWRQLF��7KH�LQLWLDO�IDOO�LQ�PDUNHW�YDOXH�RI�PDQXIDFWXULQJ

ILUPV� DQG� WKH� FRQFRPLWDQW� FUHDWLRQ� RI� YDOXH� LQ� QHZ� LQQRYDWLQJ� ILUPV� �SURSHUW\� LY�� PLUURUV

VLPLODU�WUHQGV�LQ�WKH�1<6(�DQG�1$6'$4�LQGLFHV�LQ�����±���GLVFXVVHG�LQ�QRWH����DERYH�

3URSRVLWLRQ�����,I�WKH�FXUUHQW�LQQRYDWLRQ�F\FOH�UXQV�LWV�FRXUVH�WKHQ�

��L���0HDVXUHG�SURGXFWLYLW\�LQ�WKH�HFRQRP\�DV�D�ZKROH�LQLWLDOO\�IDOOV�DQG�WKHQ�ULVHV��HYHQWXDOO\

RYHUWDNLQJ� LWV� OHYHO� DW� WKH� EHJLQQLQJ� RI� WKH� FXUUHQW� F\FOH�� ZKLOH� WKH� VKDUH� RI� JRRGV

SURGXFHG�XVLQJ�WKH�QHZ�WHFKQRORJ\�ULVHV�PRQRWRQLFDOO\�

��LL���7KH�UHDO�ZDJH�ULVHV�PRQRWRQLFDOO\�RYHU�WKH�FRXUVH�RI�WKH�F\FOH��DJJUHJDWH�SURILWV�ILUVW�IDOO

DQG�WKHQ�ULVH�PRUH�WKDQ�WKH\�IHOO�

��LLL���7KH�VKDUH�RI�ZDJHV� LQ� WRWDO�RXWSXW� ILUVW� ULVHV�DQG� WKHQ�IDOOV�� UHWXUQLQJ�DW� WKH�HQG�RI� WKH



��

F\FOH�WR�LWV�VWDUWLQJ�OHYHO�

��LY��7KH�PDUNHW�YDOXH�RI�HVWDEOLVKHG�PDQXIDFWXULQJ�ILUPV�IDOOV�ZKHQ�D�QHZ�UDGLFDO�LQQRYDWLRQ

DSSHDUV��ZKLOH�QHZ�LQQRYDWLQJ�ILUPV�DFTXLUH�YDOXH�

3URRI�� � �L�� ,I� WKH� SUHFHGLQJ� F\FOH� UXQV� LWV� FRXUVH� EHIRUH� WKH� FXUUHQW� F\FOH� EHJLQV� WKHQ

LPPHGLDWHO\�EHIRUH�WKH�EHJLQQLQJ�RI�WKH�FXUUHQW�F\FOH�DOO�ODERU�LV�HPSOR\HG�LQ�SURGXFWLRQ�RI

FRQVXPSWLRQ� JRRGV� DQG� XVLQJ� WKH� SUHYLRXV� WHFKQRORJ\�� VR� WRWDO� SURGXFWLRQ� LV� HTXDO� WR� RQH�

2QFH�WKH�SUHVHQW�F\FOH�EHJLQV��VRPH�ODERU�LV�HPSOR\HG�LQ�LQQRYDWLRQ��DQG�VR�DJJUHJDWH�ODERU

HPSOR\HG� LQ� SURGXFWLRQ� LV� OHVV� WKDQ� RQH�� 7KHUHIRUH�� DV� QR� WHFKQRORJLFDO� SURJUHVV� LV

LPPHGLDWHO\� UHDOL]HG�� DJJUHJDWH� SURGXFWLRQ� LV� DOVR� OHVV� WKDQ� RQH�� UHSUHVHQWLQJ� D� GHFOLQH� LQ

SURGXFWLYLW\�EHFDXVH�WKH�WRWDO�ODERU�IRUFH�LV�FRQVWDQW��,I�WKH�FXUUHQW�F\FOH�UXQV�LWV�FRXUVH��WKHQ

ZKHQ�Q� �1�DOO�ODERU�ZLOO�DJDLQ�EH�HPSOR\HG�LQ�SURGXFLQJ�ILQDO�JRRGV��EXW�QRZ�XVLQJ�WKH�QHZ

WHFKQRORJ\��DQG�VR�WRWDO�SURGXFWLRQ�ZLOO�HTXDO���J��ZKLFK�LV�JUHDWHU�WKDQ�RQH��7KH�PRQRWRQLF

GLIIXVLRQ�RI�WHFKQRORJ\�LV�LQKHUHQW�LQ�WKH�PRGHO�

�LL�±�LLL��$W�HDFK�VWDJH�DQ�DGGLWLRQDO�VHFWRU�VZLWFKHV�WR�WKH�QHZ�WHFKQRORJ\�FDXVLQJ�LWV�RXWSXW

SULFH�WR�IDOO�ZKLOH�RWKHU�SULFHV�UHPDLQ�FRQVWDQW��$V�WKH�QRPLQDO�ZDJH�LV�FRQVWDQW�WKH�UHDO�ZDJH

FRQWLQXDOO\� ULVHV�� 7RWDO� SURILWV� LQ� WKH� HFRQRP\� LQLWLDOO\� IDOO� EHFDXVH� SULFHV� DUH� XQFKDQJHG�

RXWSXW� IDOOV� DQG� WKH� WRWDO� ZDJH� ELOO�IRU� SURGXFWLRQ� DQG� LQQRYDWLRQ�UHPDLQV� FRQVWDQW

�UHYHQXHV� IDOO�ZKLOH� WRWDO� FRVWV� DUH� XQFKDQJHG���+HQFH� WKH� VKDUH� RI�ZDJHV� LQ� WRWDO� SURGXFW�

HTXDO�WR�D�MXVW�EHIRUH�WKH�EHJLQQLQJ�RI�WKH�SUHVHQW�F\FOH��LQLWLDOO\�ULVHV��,I�WKH�F\FOH�UXQV�LWV�IXOO

FRXUVH� WKH�ZDJH� VKDUH� DJDLQ� HTXDOV�D� LQ� LWV� ODVW� VWDJH�� LPSO\LQJ� WKDW� UHDO� SURILWV�PXVW� DOVR

HYHQWXDOO\�ULVH�DERYH�WKHLU�LQLWLDO�OHYHO�

�LY�� $V� ZH� KDYH� DVVXPHG� WKDW� HVWDEOLVKHG� ILUPV� FDQQRW� DVVLPLODWH� WKH� QHZ� SDUDGLJP� LWV

DSSHDUDQFH� UHGXFHV� WKH� (139� RI� WKHLU� IXWXUH� FDVK� IORZV�� LQ� DQWLFLSDWLRQ� RI� WKHLU� JUDGXDO
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GLVSODFHPHQW�E\�QHZO\�IRUPHG�LQQRYDWLQJ�ILUPV���

7KH� IROORZLQJ� QXPHULFDO� H[DPSOH� LOOXVWUDWHV� WKH� LQLWLDO� GURS� LQ� SURGXFWLYLW\�� WKH

PRYHPHQW�RI�SURILWV�DQG�ZDJHV��DQG�YDULDWLRQ�LQ�WKH�YDOXH�RI�ILUPV�GHVFULEHG�LQ�3URSRVLWLRQ���

DV�ZHOO�DV�D�VLJPRLG�SDWWHUQ�RI�GLIIXVLRQ�RI�WKH�QHZ�WHFKQRORJLFDO�SDUDGLJP�LQ�WKH�SURGXFWLRQ

VHFWRU��,W�LV�EDVHG�RQ�WKH�IROORZLQJ�SDUDPHWHU�YDOXHV�

�x�7KH�QXPEHU�RI�FODVVHV�RI�JRRGV�LV�1� ����

�x�7KH�HODVWLFLW\�RI�VXEVWLWXWLRQ�LQ�FRQVXPSWLRQ�HTXDOV������L�H���D� �����

�x�+RXVHKROGV¶�UDWH�RI�WLPH�SUHIHUHQFH�LV�E� ����

�x�7KH�KD]DUG�UDWH�RI�UDGLFDO�LQQRYDWLRQ�LV�FRQVWDQW�DQG�HTXDOV�K� ��������

�x�/DERU�VDYLQJV�IURP�WKH�QHZ�WHFKQRORJ\�DUH������L�H���J� ������

�x�7KH�NQRZOHGJH�SURGXFWLRQ�IXQFWLRQ�LV�P�O�� �O���

�x�7KH�H[WHUQDO�EHQHILWV�IXQFWLRQ�LV�E�Q�� �������������OQ�Q�����

�x�1HZ�WHFKQRORJ\�ILUPV�H[SHFW�WKDW�WKH�DSSHDUDQFH�RI�D�QHZ�UDGLFDO�LQQRYDWLRQ�ZLOO�UHGXFH

WKH�FXUUHQW�H[SHFWHG�YDOXH�RI�WKHLU�HDUQLQJV�E\�KDOI��L�H���-�Q�� �:�Q����IRU�Q� ��������«�1�

%DVHG� RQ� WKHVH� SDUDPHWHUV� D� VROXWLRQ� RI� WKH� XQLTXH� HTXLOLEULXP� YDOXHV� RI�/�Q��ZDV

FRPSXWHG�UHFXUVLYHO\��DOORZLQJ�XV�WR�GUDZ�D�GLDJUDP�RI�H[SHFWHG�OHYHOV�RI�SURGXFWLRQ�DW�HDFK

VWDJH�RI� WKH� ORQJ�ZDYH����7KLV� LV� VKRZQ� LQ�)LJXUH� ���ZKLFK� H[KLELWV� WKH� LQLWLDO� SURGXFWLYLW\

VORZGRZQ�DQG�VXEVHTXHQW�JUHDWHU�ULVH�LPSOLHG�E\�SURSHUW\�L�LQ�3URSRVLWLRQ�������,Q�WKLV�DQG�WKH

IROORZLQJ�ILJXUHV�WKH�VWHS�IXQFWLRQ�UHSUHVHQWV�WKH�RULJLQDO�VLPXODWLRQ�GDWD��DQG�WKH�FRQWLQXRXV

OLQH�FRQQHFWV�WKH�PLGSRLQWV�RI�DGMRLQLQJ�VWHSV���)LJXUH���VKRZV�WKH�SURJUHVVLRQ�RI�ZDJHV�DQG

SURILWV�LQ�UHDO�WHUPV��ZDJHV�H[KLELW�D�PRQRWRQLF�XSZDUG�WUHQG��DQG�SURILWV�D�F\FOLFDO�XSZDUG

WUHQG��SURSHUW\�LL���WKH�VKDUH�RI�ZDJHV�LQ�QDWLRQDO�LQFRPH�VKRZV�D�WUHQGOHVV�F\FOLFDO�YDULDWLRQ
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�SURSHUW\� LLL��� )LJXUH� �� VKRZV� WKH�PRQRWRQLF� LQFUHDVH� LQ� WKH� VKDUH� RI� JRRGV� XVLQJ� WKH� QHZ

WHFKQRORJ\� LQ� SURGXFWLRQ� �SURSHUW\� L��� ZKLFK� H[KLELWV� WKH� FKDUDFWHULVWLF� VLJPRLG� VKDSH

DVVRFLDWHG� ZLWK� WHFKQRORJLFDO� GLIIXVLRQ�� )LJXUH� �� VKRZV� WKH� LQLWLDO� IDOO� LQ� PDUNHW� YDOXH� RI

PDQXIDFWXULQJ� ILUPV� ZLWK� DQ� HVWDEOLVKHG� KLVWRU\� RI� VDOHV� DQG� SURILWV�� DQG� WKH� FRQFRPLWDQW

FUHDWLRQ�RI�YDOXH�LQ�QHZ�LQQRYDWLQJ�ILUPV��SURSHUW\�LY��

���&21&/8',1*�5(0$5.6

7KH� SDUDGLJP� VKLIWV� DQG� QRQ�PRQRWRQLFLWLHV� WKDW� HPSLULFDOO\� FKDUDFWHUL]H� WHFKQRORJLFDO

SURJUHVV�VXJJHVW�WKDW�JURZWK�PRGHOV� WKDW�IRFXV�H[FOXVLYHO\�RQ�VWHDG\±VWDWH�RXWFRPHV�FDQQRW

IXOO\�GHVFULEH�WKH�PDFURHFRQRPLF�G\QDPLFV�RI�LQQRYDWLRQ±OHG�JURZWK��7KH�SUHVHQW�SDSHU��E\

IRFXVLQJ� RQ� WKH� HFRQRP\¶V� SDWK� LQ� WUDQVLWLRQ� EHWZHHQ� VWHDG\� VWDWHV�� ZLWKLQ� D� JHQHUDO±

HTXLOLEULXP� IUDPHZRUN�� SURYLGHV� DQ� DOWHUQDWLYH� SHUVSHFWLYH� RQ� WHFKQRORJLFDO� SURJUHVV�� 7KH

PRGHO� LW� SXWV� IRUZDUG� GHVFULEHV� D� 6FKXPSHWHULDQ� F\FOH� RI� JURZWK� WKDW� EHJLQV� ZLWK� WKH

H[RJHQRXV�DSSHDUDQFH�RI�D�QHZ� WHFKQRORJLFDO�SDUDGLJP� WKDW� LV�RI�QR�GLUHFW�HFRQRPLF�YDOXH

LWVHOI��EXW�ZKLFK�WULJJHUV�D�ZDYH�RI�LQFUHPHQWDO�LQQRYDWLRQV�WKURXJK�ZKLFK�WKH�QHZ�SDUDGLJP

LV� DSSOLHG� WR� WKH� SURGXFWLRQ� RI� ILQDO� JRRGV�� 7KHVH� LQFUHPHQWDO� LQQRYDWLRQV� DUH�PRGHOHG� DV

HQGRJHQRXV�VWRFKDVWLF�HYHQWV� WKDW� UHVSRQG� WR� WKH�FDOFXODWHG�HIIRUWV�RI� UDWLRQDO�HQWUHSUHQHXUV

DFWLQJ�RQ�SURILW�RSSRUWXQLWLHV�

7KH�SDSHU�GHPRQVWUDWHV�H[LVWHQFH�RI�D�XQLTXH�0DUNRY±SHUIHFW�JHQHUDO�HTXLOLEULXP�LQ

FRQWLQJHQW�GHYHORSPHQW��SURGXFWLRQ�DQG�FRQVXPSWLRQ�VWUDWHJLHV��ZKLFK�FRQIRUPV�LQ�H[SHFWHG

YDOXHV� WR� VHYHUDO� REVHUYHG� HPSLULFDO� SDWWHUQV�� ,W� LPSOLHV� DQ� LQLWLDO� VORZGRZQ� LQ� PHDVXUHG

SURGXFWLYLW\� DW� WKH� EHJLQQLQJ� RI� WKH� WHFKQRORJLFDO� UHYROXWLRQ� EHFDXVH� RI� DFFHOHUDWHG

LQYHVWPHQW� LQ� LQWDQJLEOH�NQRZOHGJH±EDVHG� DVVHWV��PLUURULQJ� VLPLODU�SURGXFWLYLW\� VORZGRZQV



��

REVHUYHG�KLVWRULFDOO\�DQG�DW�WKH�RXWVHW�RI�WKH�FXUUHQW�UHYROXWLRQ�LQ�LQIRUPDWLRQ�WHFKQRORJ\��,W

DOVR� LQGLFDWHV� WKDW� HVWDEOLVKHG� PDQXIDFWXULQJ� ILUPV²QRW� DV� ZHOO±SRVLWLRQHG� DV� \RXQJ

LQQRYDWLYH�ILUPV�WR�DVVLPLODWH�WKH�QHZ�WHFKQRORJLFDO�SDUDGLJP²FDQ�EH�H[SHFWHG�WR�ORVH�YDOXH

LQLWLDOO\��ZKLOH�QHZ�YDOXH�LV�FUHDWHG�LQ�VXFFHVVIXO�VWDUWXSV��7KLV�LV�FRQVLVWHQW�ZLWK�DFWXDO�WUHQGV

LQ� WKH�PDUNHW� YDOXH� RI� ILUPV��7KH�PRGHO� DOVR� UHSOLFDWHV� VHYHUDO� RI�.DOGRU¶V� ������� VW\OL]HG

IDFWV�RI�JURZWK��D�VHFXODU�LQFUHDVH�LQ�SURGXFWLYLW\�JURZWK�WKDW�PRUH�WKDQ�FRPSHQVDWHV�IRU�WKH

HDUO\� GHFHOHUDWLRQ�� D� VWHDG\� ULVH� LQ� UHDO� ZDJHV�� DQ� XSZDUG� WUHQG� LQ� SURILWV�� DQG� WUHQGOHVV

F\FOLFDO�PRYHPHQW�LQ�WKH�IXQFWLRQDO�GLVWULEXWLRQ�RI�QDWLRQDO�LQFRPH��7KHVH�G\QDPLF�SDWWHUQV

DUH�DQDO\WLFDOO\�VKRZQ�WR�KROG�LQ�WKH�PRGHO��DQG�LOOXVWUDWHG�E\�D�QXPHULFDO�H[DPSOH�WKDW�DOVR

H[KLELWV�D�PRQRWRQLFDOO\�LQFUHDVLQJ�VLJPRLG�SDWWHUQ�RI�GLIIXVLRQ�LQ�WKH�DSSOLFDWLRQ�RI�WKH�QHZ

WHFKQRORJLFDO�SDUDGLJP�WR�WKH�SURGXFWLRQ�RI�ILQDO�JRRGV�

7KH� SUHVHQW� DQDO\VLV� VXJJHVWV� D� IHDVLEOH� DSSURDFK� WR� LQWHJUDWLQJ� WKH� WUDQVLWLRQDO

G\QDPLFV�RI�WHFKQRORJLFDO�UHYROXWLRQV�ZLWKLQ�D�JHQHUDO�HTXLOLEULXP�IUDPHZRUN�WKDW�UHWDLQV�WKH

H[SOLFLW� UDWLRQDOLW\�DQG�FRQVLVWHQF\� LQ�ZKLFK�QHRFODVVLFDO�DQDO\VLV� LV�DQFKRUHG��)XUWKHUPRUH�

E\�GHPRQVWUDWLQJ�H[LVWHQFH�RI�D�XQLTXH�IXOO\±VSHFLILHG�VWRFKDVWLF�HTXLOLEULXP�WKDW�GHVFULEHV�D

XQLTXH� WUDMHFWRU\� RI� H[SHFWHG� YDOXHV�� LW� SURYLGHV� D� IRFDO� SRLQW� IRU� DQDO\]LQJ� WHFKQRORJLFDO

FKDQJH� DQG� WHFKQRORJ\� SROLF\� LQ� D� PDFURHFRQRPLF� FRQWH[W�� $SSOLFDWLRQV� RI� WKLV� DSSURDFK

FRXOG� EH� XVHG� WR� DGGUHVV� WKH� LPSDFW� RI� WHFKQRORJ\� SROLF\� RQ� HPSOR\PHQW�� LQYHVWPHQW� DQG

WUDGH�� DQG� WR� DQDO\]H� WKH� LPSOLFDWLRQV� RI� ODERU�� FUHGLW� DQG� WUDGH� SROLFLHV� IRU� WHFKQRORJLFDO

SURJUHVV�
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5()(5(1&(6

$EHUQDWK\��:�� DQG�.��&ODUN�� ������ ,QQRYDWLRQ��0DSSLQJ� WKH�ZLQGV� RI� FUHDWLYH� GHVWUXFWLRQ�
5HVHDUFK�3ROLF\�����±���

$EUDPRZLW]��0��DQG�'DYLG��3���������5HLQWHUSUHWLQJ�HFRQRPLF�JURZWK��3DUDEOHV�DQG�UHDOLWLHV�
$PHULFDQ�(FRQRPLF�5HYLHZ�������±����

$JKLRQ�� 3�� DQG� 3�� +RZLWW�� ������ $� PRGHO� RI� JURZWK� WKURXJK� FUHDWLYH� GHVWUXFWLRQ�
(FRQRPHWULFD�������±����

$OGULFK��&��DQG�7�(��0RUWRQ��������2SWLPDO�IXQGLQJ�SDWKV�IRU�D�FODVV�RI�ULVN\�5	'�SURMHFWV�
0DQDJHPHQW�6FLHQFH�������±����

$QGROIDWWR�� '�� DQG� � *�� 0DF'RQDOG�� ������ 7HFKQRORJ\� GLIIXVLRQ� DQG� DJJUHJDWH� G\QDPLFV�
5HYLHZ�RI�(FRQRPLF�'\QDPLFV�����������

%HQWDO��%��DQG�'��3HOHG��������7KH�DFFXPXODWLRQ�RI�ZHDOWK�DQG�WKH�F\FOLFDO�JHQHUDWLRQ�RI�QHZ
WHFKQRORJLHV��$�VHDUFK�WKHRUHWLF�DSSURDFK��,QWHUQDWLRQDO�(FRQRPLF�5HYLHZ�������±����

%UDXQ�� (�� DQG� 6��0DF'RQDOG�� ������5HYROXWLRQ� LQ�0LQLDWXUH� ±� 7KH�+LVWRU\� DQG� ,PSDFW� RI
6HPLFRQGXFWRU�(OHFWURQLFV���QG�HG��1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV�

%UHVQDKDQ��7��DQG�0��7UDMWHQEHUJ��������*HQHUDO±SXUSRVH�WHFKQRORJLHV��(QJLQHV�RI�JURZWK"
-RXUQDO�RI�(FRQRPHWULFV������±����

&KHQJ�� /�� DQG� (�� 'LQRSRXORV�� ������ $� PXOWLVHFWRUDO� JHQHUDO� HTXLOLEULXP� PRGHO� RI
6FKXPSHWHULDQ� JURZWK� DQG� IOXFWXDWLRQV�� -RXUQDO� RI� (FRQRPLF� '\QDPLFV� DQG� &RQWURO
������±����

&KRX��&�±)��DQG�2��6K\��������7HFKQRORJ\�UHYROXWLRQV�DQG�WKH�JHVWDWLRQ�RI�QHZ�WHFKQRORJLHV�
,QWHUQDWLRQDO�(FRQRPLF�5HYLHZ�������±����

&UDIWV�� 1��� ������ 7KH� ,QGXVWULDO� 5HYROXWLRQ�� ,Q� 5�� )ORXG� DQG� '�� 0F&ORVNH\�� HGV��� 7KH
(FRQRPLF�+LVWRU\�RI�%ULWDLQ�VLQFH�������1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV�

'DYLG�� 3��� ������ &RPSXWHU� DQG� G\QDPR�� 7KH� PRGHUQ� SURGXFWLYLW\� SDUDGR[� LQ� D� QRW±WRR±
GLVWDQW�PLUURU��,Q�7HFKQRORJ\�DQG�3URGXFWLYLW\��7KH�&KDOOHQJH�IRU�(FRQRPLF�3ROLF\��3DULV�
2(&'�

'RVL�� *��� ������ 7HFKQRORJLFDO� SDUDGLJPV� DQG� WHFKQRORJLFDO� WUDMHFWRULHV�� $� VXJJHVWHG
LQWHUSUHWDWLRQ� RI� WKH� GHWHUPLQDQWV� DQG� GLUHFWLRQV� RI� WHFKQLFDO� FKDQJH�� 5HVHDUFK� 3ROLF\
������±����

)UHHPDQ��&���������7KH�(FRQRPLFV�RI�,QGXVWULDO�,QQRYDWLRQ��/RQGRQ��3LQWHU�
)UHHPDQ��&���-��&ODUN�DQG�/��6RHWH��������8QHPSOR\PHQW�DQG�7HFKQLFDO�,QQRYDWLRQ��$�6WXG\
RI�/RQJ�:DYHV�DQG�(FRQRPLF�'HYHORSPHQW��/RQGRQ��3LQWHU�

*DORU�� 2�� DQG� '�� 7VLGGRQ�� ������ 7HFKQRORJLFDO� SURJUHVV�� PRELOLW\� DQG� HFRQRPLF� JURZWK�
$PHULFDQ�(FRQRPLF�5HYLHZ�������±����

*UHHQZRRG�� -�� DQG�0�� <RUXNRJOX�� ������ ������&DUQHJLH±5RFKHVWHU� &RQIHUHQFH� 6HULHV� RQ
3XEOLF�3ROLF\������±���

*UHHQZRRG�� -��� =�� +HUFRZLW]� DQG� 3�� .UXVHOO�� ������ /RQJ±UXQ� LPSOLFDWLRQV� RI� LQYHVWPHQW±
VSHFLILF�WHFKQRORJLFDO�FKDQJH��$PHULFDQ�(FRQRPLF�5HYLHZ�������±����

*ULOLFKHV��=���������+\EULG�FRUQ��$Q�H[SORUDWLRQ� LQ� WKH� HFRQRPLFV�RI� WHFKQRORJLFDO� FKDQJH�
(FRQRPHWULFD�������±����
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*URVVPDQ�� *�� DQG� (�� +HOSPDQ�� ������ ,QQRYDWLRQ� DQG� *URZWK� LQ� WKH� *OREDO� (FRQRP\�
&DPEULGJH��0$��0,7�3UHVV�

+HOSPDQ�� (�� DQG�0�� 7UDMWHQEHUJ�� ������ 'LIIXVLRQ� RI� JHQHUDO�SXUSRVH� WHFKQRORJLHV�� 1%(5
:RUNLQJ�3DSHU������

+ROODQGHU��6���������7KH�6RXUFHV�RI�,QFUHDVHG�(IILFLHQF\��$�6WXG\�RI�'X3RQW�5D\RQ�3ODQWV�
&DPEULGJH��0$��0,7�3UHVV�

+RUQVWHLQ�� $�� DQG� '�� 3HOHG�� ������ /HDUQLQJ� E\� GRLQJ� DQG� 5	'�� 3UHVHQWHG� DW� WKH� DQQXDO
PHHWLQJV�RI�WKH�,VUDHO�(FRQRPLFV�$VVRFLDWLRQ��%HHU�6KHYD�������

-RYDQRYLF��%��DQG�5��5RE��������/RQJ�ZDYHV�DQG�VKRUW�ZDYHV��*URZWK�WKURXJK�LQWHQVLYH�DQG
H[WHQVLYH�VHDUFK��(FRQRPHWULFD��������±�����

-RYDQRYLF��%��DQG�*��0DF'RQDOG��������&RPSHWLWLYH�GLIIXVLRQ��-RXUQDO�RI�3ROLWLFDO�(FRQRP\
������±���

-XVWPDQ�� 0��� ������ 6ZDUPLQJ� PHFKDQLFV�� (FRQRPLFV� RI� ,QQRYDWLRQ� DQG� 1HZ� 7HFKQRORJ\
�����±����

-XVWPDQ�� 0�� DQG� $�� 0HKUH]�� ������ $� FORVHG±ORRS� DQDO\VLV� RI� FRPSHWLWLYH� LQQRYDWLRQ�
(FRQRPLFV�/HWWHUV�������±����

.DOGRU��1���������&DSLWDO�DFFXPXODWLRQ�DQG�HFRQRPLF�JURZWK��,Q�)��/XW]�DQG�'��+DJXH��HGV��
3URFHHGLQJV� RI� D�&RQIHUHQFH� KHOG� E\� WKH� ,QWHUQDWLRQDO� (FRQRPLFV�$VVRFLDWLRQ�� /RQGRQ�
0DFPLOODQ�

.DPLHQ�� 0�� DQG� 1�� 6FKZDUW]�� ������ 2Q� WKH� GHJUHH� RI� ULYDOU\� IRU� PD[LPXP� LQQRYDWLYH
DFWLYLW\��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�������±����

.DUVKHQDV�� 0�� DQG� 3�� 6WRQHPDQ�� ������ 5DQN�� VWRFN�� RUGHU� DQG� HSLGHPLF� HIIHFWV� LQ� WKH
GLIIXVLRQ�RI�QHZ�SURFHVV� WHFKQRORJLHV��$Q�HPSLULFDO�PRGHO��5DQG�-RXUQDO�RI�(FRQRPLFV
�������±���

0RN\U�� -��� ������ 3XQFWXDWHG� (TXLOLEULD� DQG� 7HFKQRORJLFDO� 3URJUHVV�� $PHULFDQ� (FRQRPLF
5HYLHZ�3DSHUV�DQG�3URFHHGLQJV������������

0RXOWRQ�� %�� 5��� ������ *HWWLQJ� WKH� ��VW�&HQWXU\� *'3� 5LJKW��:KDW¶V� 8QGHUZD\"�$PHULFDQ
(FRQRLPLF�5HYLHZ�3DSHUV�DQG�3URFHHGLQJV������������

1HOVRQ��5��DQG�6��:LQWHU��������$Q�(YROXWLRQDU\�7KHRU\�RI�(FRQRPLF�&KDQJH��&DPEULGJH�
0$��%HONQDS��+DUYDUG�8QLYHUVLW\�3UHVV�

5HLQJDQXP�� -��� ������ ,QQRYDWLRQ� DQG� LQGXVWU\� HYROXWLRQ��4XDUWHUO\� -RXUQDO� RI� (FRQRPLFV
������±���

5HLQJDQXP�� -��� ������ $� G\QDPLF� JDPH� RI� 5� DQG� '�� 3DWHQW� SURWHFWLRQ� DQG� FRPSHWLWLYH
EHKDYLRU��(FRQRPHWULFD�������±����

6FKXPSHWHU�� -��� ������ 7KH� 7KHRU\� RI� (FRQRPLF� 'HYHORSPHQW�� &DPEULGJH�� 0$�� +DUYDUG
8QLYHUVLW\� 3UHVV� �SDJH� QXPEHUV� UHIHU� WR� WKH� 2[IRUG� 8QLYHUVLW\� 3UHVV� WKLUG� HGLWLRQ�� LQ
SDSHUEDFN��

6RORPRX�� 6��� ������ 3KDVHV� RI� (FRQRPLF� *URZWK�� ����±������ 1HZ� <RUN�� &DPEULGJH
8QLYHUVLW\�3UHVV�

8�6��%XUHDX�RI�WKH�&HQVXV��������6WDWLVWLFDO�$EVWUDFW�RI�WKH�8QLWHG�6WDWHV��������:DVKLQJWRQ�
'&��*RYHUQPHQW�3ULQWLQJ�2IILFH�



��

$33(1',;���3522)�2)�352326,7,21��

1RWDWLRQ���/HW��J�Q��1�� �>PXQ����±�PXQ@�PXQ� �>+�Q���1��+�Q��1�@
��D���±����ZKHUH�+�Q��1�� 

JD��D���Q����1±Q��

/HPPD���)RU�JLYHQ������D��J�������DQG�IL[HG�Q���J�Q��1��o����DV��1�o�f� �

3URRI�� �%\� VXEVWLWXWLRQ�� �J�Q��1��  � ^�� �� >JD��D�����@�>��JD��D��������Q��1@`��D����� �� �ZKLFK� LV

GHFUHDVLQJ�LQ�Q�DQG�WKHUHIRUH�PD[LPDO�DW�Q� ����DQG�QRQ�QHJDWLYH��VR��������J�Q��1������J����1��

$V��1�o�f����J����1��� ��>�����JD��D�������1@����D��D������o��������

3URSRVLWLRQ����,I�1� LV�VXIILFLHQWO\� ODUJH��DQG�Pc�Ps���±P�Pc� � IRU�DOO����� O�����1�� WKHQ� WKHUH

H[LVWV� D� XQLTXH� V\PPHWULF� 0DUNRY�SHUIHFW� 1DVK� HTXLOLEULXP� LQ� FRQWLQJHQW� LQQRYDWLRQ�

SURGXFWLRQ�DQG�FRQVXPSWLRQ�VWUDWHJLHV�WKDW�PD[LPL]HV�WKH�H[SHFWHG�GLVFRXQWHG�FDVK�IORZ�RI

ILUPV�DQG�WKH�H[SHFWHG�GLVFRXQWHG�XWLOLW\�RI�KRXVHKROGV��DQG�HTXLOLEUDWHV�VXSSO\�DQG�GHPDQG

LQ�JRRGV��ODERU�DQG�FUHGLW�PDUNHWV�

3URRI��:H�SURYH�H[LVWHQFH�E\�EDFNZDUG�LQGXFWLRQ�RQ�Q��7KH�LQGXFWLRQ�K\SRWKHVLV�LV�DV�VWDWHG

LQ�WKH�WH[W��([LVWHQFH�IRU�Q� �1� LV�VWUDLJKWIRUZDUG��)RU�Q���1�� �QRWH�ILUVW� WKDW� IRU�JLYHQ�U�W��

^ON`NzL� �� DQG� �QL�W�GW�Q��� WKHUH� LV�D�YDOXH�RI� O� WKDW�PD[LPL]HV� WKH�5+6�RI� HTXDWLRQ� ������ DQG

EHFDXVH�WKH�PD[LPDQG�LQ������LV�FRQWLQXRXV�DQG��Pc�O�� ���IRU�O�!���1��LW�VDWLVILHV�����O�����1�

)XUWKHUPRUH��DV�WKH�PD[LPDQG�LQ������LV�QRQ�QHJDWLYH�IRU�O� ����DW�OHDVW�IRU�GW�VPDOO�HQRXJK�

WKH�PD[LPDO�YDOXH�RI�QL�W�Q��PXVW�DOVR�EH�QRQ�QHJDWLYH��7KXV� WKH�FRUUHVSRQGHQFH� WKDW�PDSV

YDOXHV�RI�QL�W�GW�Q��LQWR�PD[LPDO�YDOXHV�RI�QL�W�Q��PXVW�KDYH�D�IL[HG�SRLQW��DQG�IURP�WKH�ILUVW

RUGHU� FRQGLWLRQ� ����� LW� PXVW� EH� VWULFWO\� VPDOOHU� WKDQ� :�Q����� )XUWKHUPRUH�� WKH� HQYHORSH

WKHRUHP�LPSOLHV�WKDW�WKH�VORSH�RI�WKLV�FRUUHVSRQGHQFH�LV�OHVV�WKDQ�RQH�VR�WKDW�WKLV�IL[HG�SRLQW�LV

XQLTXH��$QG�DV�:�Q����!�QL�W�GW�Q�� IRU� VPDOO�GW� WKH�PD[LPDQG� LV� VWULFWO\� FRQFDYH� LQ� O�� DQG

WKHUHIRUH� WKH�PD[LPL]LQJ�FKRLFH�RI� O�PXVW�DOVR�EH�XQLTXH��+HQFH� IRU�DQ\�FKRLFH�RI�U�W�� DQG
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^ON`NzL�ZH�KDYH�XQLTXH�YDOXHV�RI�QL�W�Q�� DQG� OL�W�Q�� WKDW� VROYH� ������ ,Q� V\PPHWULF� HTXLOLEULXP

WKLV�KROGV�IRU�DOO�L��VR�HTXDWLRQV������DQG������KROG�

1H[W�ZH�VKRZ�WKDW�WKHUH�H[LVWV�D�XQLTXH�FKRLFH�RI�Q��O�DQG�U�WKDW�VLPXOWDQHRXVO\�VDWLVI\

HTXDWLRQV� ������ �����DQG������DQG�HTXLOLEUDWH�GHPDQG�IRU�FUHGLW�E\� LQQRYDWLQJ�ILUPV�ZLWK� LWV

VXSSO\�E\�KRXVHKROGV��8VLQJ� �����DQG� ����� WR� VXEVWLWXWH� IRU�Q�W�Q�� DQG� U�W�� LQ� �����JLYHV� WKH

IROORZLQJ�HTXDWLRQ�LQ�O��GURSSLQJ�WKH�WLPH�DUJXPHQW�IRU�FRQYHQLHQFH��DQG�GHQRWLQJ�DV�DERYH

J�Q�� �>PXQ����±�PXQ@�PXQ��

I��O�� �±�O���E�Q�P�O�:�Q������E�Q��1±Q±��P�O�9�Q�����±

^K�Q����E����1±Q�E�Q�P�O�>��J�Q�@`^±��>E�Q�Pc�O�@���:�Q���`� ������� �$��

7R�VHH�WKDW��$���KDV�D�VROXWLRQ�LQ�WKH�LQWHUYDO������1���QRWH�WKDW�ZKHQ��O�o����WKHQ�P�O��o��

DQG�Pc�o�f���DQG�WKHUHIRUH��I�O���PXVW�EH�QHJDWLYH�IRU�VPDOO�HQRXJK�O��DQG�ZKHQ��O�o����1±Q�

!���1���WKHQ���Pc�o����VR�WKDW�WKH�VLJQ�RI�I�1�Q���LV�GHWHUPLQHG�E\�WKH�VLJQ�RI��K�Q����E�±��1±

Q�E�Q�P���1�>J�Q�����@��ZKLFK�PXVW�EH�SRVLWLYH�IRU�ODUJH�HQRXJK�1��IURP�WKH�/HPPD��$V�I�LV

FRQWLQXRXV�LQ�O�LW�PXVW�KDYH�D�URRW�LQ������1��ZKLFK�LQGXFHV�YDOXHV�RI��Q�!����DQG�U�GHWHUPLQHG

E\������DQG������ �

7R�VHH�WKDW�WKLV�VROXWLRQ�LV�XQLTXH��WDNH�WKH�GHULYDWLYH�RI�I��8VLQJ�DEEUHYLDWHG�QRWDWLRQ�

Ic�O�� �������1±Q±���:�Q���±9�Q����EPc�����1±Q�J�Q�:�Q���EPc

��>�K�E��E@Ps��Pc������1±Q���±J�Q��>�Pc���±�PPs@��Pc��@��������� �$��

,I�I��KDV�PRUH�WKDQ�RQH�URRW�LQ�WKH�LQWHUYDO�>����1@�LW�PXVW�KDYH�D�URRW�ZKHUH�Ic������:H�VKRZ

WKDW�LI�J�LV�VPDOO�HQRXJK�WKLV�FDQQRW�KROG��)RU�Q� �1�������$���UHGXFHV�WR�
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Ic�O�� ��������J�Q�:�Q���EPc����>�K�E��E@Ps��Pc�������±J�Q��>���±�PPs��Pc��@

!�������J�Q�:�Q���EPc������J�Q������±J�Q��PPs��Pc��@

���� ��J�Q�EPc�>:�Q���������EPc��@�����±J�Q��PPs��Pc�� �$��

ZKLFK�LV�SRVLWLYH�LI��J������DV�:�Q���������EPc�� �9�Q��!����)RU�Q���1�������$���LPSOLHV

>�1±Q±���:�Q���±9�Q�����±��1±Q�J�Q�:�Q���@E� 

>±��K�E�:�Q������>�K�E��E@���Pc������1±Q���±J�P�Pc�±�O@�P ��$��

6XEVWLWXWLQJ�LQ��$����ZH�FDQ�ZULWH

Ic�O�� �������K�E�:�Q���Pc�P����K�E���EP�����1±Q���±J�Q�����OPc�P

��>�K�E��E@Ps��Pc��������1±Q���±J�Q��>��±�PPs��Pc��@��

 �>�K�E�Pc�P@>:�Q���������EPc�@���OPc�P���>�K�E��E@Ps��Pc��

�������1±Q���±J�Q��>±PPs��Pc��@������ �$��

1RWLQJ�DJDLQ�WKDW��:�Q���������EPc�� �9�Q��!����DQG�Ps�������Ic�O��PXVW�EH�SRVLWLYH�LI

�1±Q���±J�>±PPs��Pc��@��!����L�H���LI���±J�!����1±Q��!�ò��L�H���LI��J����ò�

7KH�SURSRVLWLRQ�WKHQ�IROORZV�IURP�WKH�/HPPD��ZKLFK�VKRZV�WKDW�LI��1�LV�ODUJH�HQRXJK�WKHQ�J

LV�DUELWUDULO\�VPDOO�����������������

7KH�GHULYDWLRQ� LQ� WKH�/HPPD� LPSOLHV� WKDW�� IRU�PRGHUDWH�YDOXHV�RI�D� DQG�J�� WKH� UHTXLUHPHQW

WKDW�³1��LV�ODUJH�HQRXJK´�LV�QRW�VWULQJHQW��)RU�H[DPSOH��LI��D�J�!�ò�WKHQ��1��!�����LV�VXIILFLHQW�
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��9DULRXV�WHUPV�KDYH�EHHQ�XVHG�WR�GHVFULEH�WKHVH�UDGLFDO�LQQRYDWLRQV��³3DUDGLJP�VKLIW´�LV�DQ

LPSOLFLW�UHIHUHQFH�WR�.XKQ¶V�ZRUN�RQ�VFLHQWLILF�UHYROXWLRQV��%UHVQDKDQ�DQG�7UDMWHQEHUJ�������

DQG�+HOSPDQ�DQG�7UDMWHQEHUJ��������UHIHU�PRUH�H[SOLFLWO\�WR�³JHQHUDO�SXUSRVH�WHFKQRORJLHV´�

2WKHU� WHUPV� FRPPRQO\� XVHG� WR� GHVFULEH� QHZ� WHFKQRORJLFDO� UHJLPHV� DUH� WUDMHFWRULHV� �'RVL�

������RU�ILOLHUHV��0RN\U��������ERUURZHG�WKH�WHUP�³SXQFWXDWHG�HTXLOLEULD´�IURP�HYROXWLRQDU\

ELRORJ\�WR�GHVFULEH�WKH�G\QDPLFV�RI�WHFKQRORJLFDO�GHYHORSPHQW�

��,Q�UHODWHG�ZRUN��*UHHQZRRG�HW�DO���������SRLQW�WR�D�VKDUS�LQFUHDVH�LQ�WKH�UHODWLYH�LPSRUWDQFH

RI� LQYHVWPHQW±VSHFLILF� WHFKQRORJLFDO�FKDQJH�DIWHU� WKH�PLG�����V��*DORU�DQG�7VLGGRQ� ������

VLPLODUO\� DWWULEXWH� WKH� VXEVHTXHQW� LQFUHDVH� LQ� WKH� ZDJH� JDS� EHWZHHQ� VNLOOHG� DQG� XQVNLOOHG

ZRUNHUV�WR�DQ�DFFHOHUDWLRQ�RI�WHFKQRORJLFDO�FKDQJH�

�� 7KLV� GLVWLQFWLRQ� LV� JURXQGHG� LQ� 6FKXPSHWHU¶V� ������� YLHZ� RI� LQQRYDWLRQ� DQG� GLIIXVLRQ� DV

IXQGDPHQWDO�SKDVHV�RI�HFRQRPLF�JURZWK�

�� 7UHDWLQJ� SDUDGLJP� VKLIWV� DV� H[RJHQRXV� HYHQWV� LV� VXSSRUWHG� E\� 6RORPRX¶V� ������� FDUHIXO

VWDWLVWLFDO� LQYHVWLJDWLRQ�RI� ORQJ�UXQ�³SKDVHV�RI�JURZWK´��ZKLFK�VKRZHG� WKDW�KLVWRULFDOO\� VXFK

³HSLVRGLF�GLVWXUEDQFHV´�KDYH�RFFXUUHG�UDQGRPO\�UDWKHU�WKDQ�DW�UHJXODU�LQWHUYDOV�

��*UHHQZRRG�DQG�<RUXNRJOX�FLWH�&UDIW��������RQ�DQ�LQLWLDO�IDOO�LQ�SURGXFWLYLW\�JURZWK�LQ�WKH

HDUO\�VWDJHV�RI�WKH�,QGXVWULDO�5HYROXWLRQ�LQ�%ULWDLQ������±�������DQG�$EUDPRZLW]�DQG�'DYLG

�������RQ� D� VORZGRZQ� LQ� SURGXFWLYLW\� JURZWK� LQ� WKH� HDUO\� \HDUV� RI� WKH�$PHULFDQ� ,QGXVWULDO

5HYROXWLRQ������±������

��:H�IROORZ�VWDQGDUG�QDWLRQDO�DFFRXQWLQJ�FRQYHQWLRQV� LQ� WUHDWLQJ� UHVHDUFK�DQG�GHYHORSPHQW

�5	'��H[SHQGLWXUHV�DV�DQ�LPPHGLDWH�H[SHQVH�UDWKHU�WKDQ�DQ�LQYHVWPHQW�LQ�IL[HG�DVVHWV��7KH

����� GHFLVLRQ� RI� WKH� 8�6�� %XUHDX� RI� (FRQRPLF� $QDO\VLV� WR� WUHDW� VRIWZDUH� GHYHORSPHQW� DV

IL[HG� LQYHVWPHQW� ZDV� DQ� LPSRUWDQW� VWHS� WRZDUGV� FRUUHFWLQJ� WKLV� W\SH� RI� ELDV� LQ� QDWLRQDO

DFFRXQWLQJ� �0RXOWRQ�� �������$� WUXH�PHDVXUH� RI� SURGXFWLYLW\� WKDW� WUHDWHG�5	'� VSHQGLQJ� DV

LQYHVWPHQW�LQ�D�YDOXDEOH�WKRXJK�LQWDQJLEOH�DVVHW�ZRXOG�VKRZ�D�PRQRWRQLF�ULVH�LQ�SURGXFWLYLW\�
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��$EHUQDWK\�DQG�&ODUN¶V��������QRWLRQ�RI�³WUDQVLOLHQFH´�VSHDNV�WR�WKLV�LVVXH��7KHLU�DQDO\VLV�RI

WKH� DXWRPRELOH� LQGXVWU\� GLVWLQJXLVKHV� EHWZHHQ� ³DUFKLWHFWXUDO´� WHFKQRORJLFDO� FKDQJH�� ZKLFK

XQGHUPLQHV� WKH� SRVLWLRQ� RI� WKH� LQFXPEHQW� LQGXVWU\� OHDGHU�� DQG� OHVV� UDGLFDO� FKDQJH� WKDW� FDQ

VWUHQJWKHQ�LWV�SRVLWLRQ�

�� )ROORZLQJ� *UHHQZRRG� DQG� <RUXNRJOX¶V� ������� WLPLQJ� RI� WKH� FXUUHQW� ,7� UHYROXWLRQ� DV

EHJLQQLQJ�LQ�������LQ���������WKH�1<6(�FRPSRVLWH�LQGH[�RI�ILUPV�ZLWK�DQ�HVWDEOLVKHG�KLVWRU\

RI� UHYHQXHV�DQG�SURILWV� IHOO�E\������LQ�UHDO� WHUPV�ZKLOH� WKH�1$6'$4�LQGH[��ZLWK� LWV�PRUH

OHQLHQW� OLVWLQJ� UHTXLUHPHQWV�� UHJLVWHUHG� D� UHDO� LQFUHDVH� RI� RYHU� ���� �8�6�� %XUHDX� RI� WKH

&HQVXV��������7DEOHV�����������

��:RUN� LQ� WKLV�YHLQ� LQFOXGHV�5HLQJDQXP� �������� -RYDQRYLF� DQG�5RE� �������� -RYDQRYLF� DQG

0DFGRQDOG���������-XVWPDQ��������

��� *URVVPDQ� DQG� +HOSPDQ� ������� LV� D� FRPSUHKHQVLYH� HDUO\� IRUPXODWLRQ� RI� LQQRYDWLRQ�OHG

JURZWK�� 6XEVHTXHQW�ZRUN� WKDW�PRGHOHG� WHFKQRORJLFDO� GHYHORSPHQW� DV� DOWHUQDWLQJ� SKDVHV� RI

LQQRYDWLRQ�DQG�GLIIXVLRQ��RU�UDGLFDO�DQG�LQFUHPHQWDO�LQQRYDWLRQ��LQFOXGHV�$JKLRQ�DQG�+RZLWW

��������&KRX�DQG�6K\� ��������&KHQJ�DQG�'LQRSRXORV� ������� DQG�%HQWDO� DQG�3HOHG� �������

7KH�SUHVHQW�DQDO\VLV�H[WHQGV�WKHLU�ZRUN�E\�JLYLQJ�VKDSH�WR�WKH�GLIIXVLRQ�SURFHVV�

���$OWKRXJK�IRUPDOO\�WKLV�LV�D�PRGHO�RI�SURFHVV�LQQRYDWLRQ��RQH�FDQ�DOVR�WKLQN�RI�WKH�1�JRRGV

DV� FDWHJRULHV� RI� QHHGV�NHHSLQJ� WLPH�� UHOLHYLQJ� SDLQ�� SUHVHUYLQJ� IRRG�ZKLFK� DUH�PHW�ZLWK

LQFUHDVLQJ� HIILFLHQF\� E\� WKH� LQWURGXFWLRQ� RI� EHWWHU� SURGXFWV�� 7KH� PRGHO� FRXOG� DOVR� EH

IRUPXODWHG��ZLWK� OLWWOH� FKDQJH�� DV� D�PRGHO� RI� H[SOLFLW� SURGXFW� LQQRYDWLRQ��ZLWK� HQGRJHQRXV

LQFUHPHQWDO� LQQRYDWLRQ� DGGLQJ� QHZ� SURGXFWV� WR� WKH� VHW� RI� SURGXFWV� WKDW� H[LVWHG� ZKHQ� WKH

UDGLFDO�LQQRYDWLRQ�DSSHDUHG�

��� 'HVLUHG� VDYLQJV� OHYHOV� DUH� GHWHUPLQHG� E\� KRXVHKROGV� HTXDWLQJ� WKH� H[SHFWHG� GLVFRXQWHG

PDUJLQDO�XWLOLW\�RI�FRQVXPSWLRQ�VSHQGLQJ�LQ�DOO�SHULRGV�LQ�ZKLFK�WKHUH�LV�SRVLWLYH�VSHQGLQJ�

���7KH�DQDO\VLV�FRXOG�EH�SUHGLFDWHG�RQ� DV\PPHWULF�EHJLQQLQJV��ZLWK�GLIIHUHQW� ILUPV� LQLWLDOO\

XVLQJ�GLIIHUHQW�SURGXFWLRQ�WHFKQRORJLHV��7KH�V\PPHWU\�RI�WKH�PRGHO�LQ�WKLV�DQG�RWKHU�UHVSHFWV

JUHDWO\� VLPSOLILHV� WKH� DQDO\VLV�� EXW� LV� QRW� JHQHUDOO\� HVVHQWLDO� IRU� FDOFXODWLQJ� D� QXPHULFDO

VROXWLRQ�
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���$�VXIILFLHQW�FRQGLWLRQ�IRU�QHZ�ILUPV�WR�GULYH�ROG�ILUPV�RXW�RI�WKH�PDUNHW�LV�D�!�J��DV�ZLOO�EH

PDGH�FOHDU�EHORZ��7KLV�LV�DQ�H[WUHPH�IRUP�RI�³FUHDWLYH�GHVWUXFWLRQ�´�$OWHUQDWLYHO\��ZH�FRXOG

DVVXPH�ZLWK�OLWWOH�FKDQJH�LQ�WKH�IRUPDO�DQDO\VLV�WKDW� WKH�QHZ�ILUP�FDSWXUHV�RQO\�VRPH�RI

WKH�PDUNHW��RU�WKDW�LQFXPEHQW�ILUPV�HQJDJH�LQ�DVVLPLODWLQJ�WKH�QHZ�SDUDGLJP�

���7KLV�RUGHU�LV�QRW�NQRZQ�H[�DQWH��RI�FRXUVH�

���'HWDLOV�RI�WKLV�DQG�VXEVHTXHQW�GHULYDWLRQV�DUH�LQ�WKH�$SSHQGL[

���,QQRYDWLRQ�FRVWV�FDQ�EH�EURDGO\�FRQVWUXHG�KHUH�DV�LQFOXGLQJ�GLYHUVH�FDWHJRULHV�RI�VSHQGLQJ�

H�J���ODERUDWRU\�UHVHDUFK��WHVWLQJ��WULDO�PDUNHWLQJ��WRROLQJ��WULDO�SURGXFWLRQ��HWF��$Q�H[WHQVLRQ�RI

WKH�SUHVHQW�PRGHO�PLJKW�KDYH�WKHVH�VWDJHV�DSSHDU�LQ�VHTXHQFH�

���7KLV�GHVFULSWLRQ�RI�LQQRYDWLRQ�LQ�WKH�ILUP�LV�EDVHG�RQ�WKH�ZLGHO\�XVHG�SDUWLDO±HTXLOLEULXP

PRGHOV� RI� FRPSHWLWLYH� LQQRYDWLRQ� GHYHORSHG� E\� .DPLHQ� DQG� 6FKZDUW]� �������� 5HLQJDQXP

������� DQG�RWKHUV��7KH�PRGHO� FRXOG� HTXDOO\� DFFRPPRGDWH� QHJDWLYH� H[WHUQDO� HIIHFWV�� H�J��� LI

HDUO\� LQQRYDWRUV�FDQ�GHOD\� LQQRYDWLRQ� LQ�RWKHU� VHFWRUV�E\�³GHIHQVLYH´�SDWHQWLQJ�� ,Q� WKLV�FDVH

WKH� IXQFWLRQ� E� LQ� HTXDWLRQ� ���� ZRXOG� EH� GHFUHDVLQJ� LQ� Q�� &RQFDYLW\� RI� P� LPSOLHV� WKDW

DFFHOHUDWLQJ�WKH�UDWH�RI�LQQRYDWLRQ�UHGXFHV�LWV�LPPHGLDWH�HIILFLHQF\��7KH�ODVW�WZR�DVVXPSWLRQV

RQ�PC�HQVXUH�H[LVWHQFH�RI�DQ�LQWHULRU�VROXWLRQ�EXW�DUH�QRW�HVVHQWLDO��WKH�VHFRQG�RI�WKHVH�SRVLWV

WKDW�WKH�VL]H�RI�WKH�HQWLUH�ZRUNIRUFH�LV�ODUJHU�WKDQ�FRXOG�EH�XVHIXOO\�HPSOR\HG�LQ�LQQRYDWLRQ��

7KH� PRUH� UHDOLVWLF� DVVXPSWLRQ� WKDW�PC���� �� f� ZRXOG� DOORZ� IRU� WKH� SRVVLELOLW\� WKDW� VRPH

LQQRYDWLRQV�DUH�QRW�ZRUWK�SXUVXLQJ�DW�DOO��$OWHUQDWLYHO\��IL[HG�FRVWV�FRXOG�EH�LQWURGXFHG�LQ�WKH

PRGHO� DV� D� SUHFRQGLWLRQ� IRU� LQFUHPHQWDO� LQQRYDWLRQ� WKDW� PLJKW� UXOH� RXW� VRPH� LQQRYDWLRQV�

6XFK�IL[HG�FRVWV�FRXOG�DOVR�SURYLGH�D�EDVLV�IRU�HQGRJHQL]LQJ�WKH�QXPEHU�RI�LQQRYDWLQJ�ILUPV�

��� ,Q�RWKHU�ZRUGV�� ILUPV� DQWLFLSDWH� WKDW� FXUUHQW�F\FOH� NQRZ�KRZ�QRW� HPERGLHG� LQ� D� VSHFLILF

SURGXFW�ZLOO�EH�RI�QR�EHQHILW�DIWHU�WKH�QH[W�SDUDGLJP�VKLIW�
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���:KHWKHU� RU� QRW� WKHVH� FRPPRQO\� KHOG� EHOLHIV� DFWXDOO\� PDWHULDOL]H� LV� QRW� HVVHQWLDO� WR� WKH

PRGHO��ILUPV�DQG�KRXVHKROGV�QHHG�QRW�EH�DEOH�WR�DFFXUDWHO\�SUHGLFW�ZKHQ�WKH�QH[W�SDUDGLJP

VKLIW� ZLOO� RFFXU� RU� ZKDW� LWV� LPSOLFDWLRQV� ZLOO� EH�� +RZHYHU�� FRUUHFW� RU� QRW�� WKHLU� VXEMHFWLYH

EHOLHIV� DERXW� WKH� QH[W� SDUDGLJP� VKLIW� KDYH� D� EHDULQJ� RQ� WKH� VKDSH� RI� WKH� FXUUHQW� ZDYH�� $

SRVVLEOH� H[WHQVLRQ�PLJKW� KDYH� WKH� VXEMHFWLYH� KD]DUG� UDWH� RI� UDGLFDO� LQQRYDWLRQ� FKDQJH� RYHU

WLPH��H�J���ZLWK�ILUPV�DWWDFKLQJ�KLJKHU�YDOXHV�WR�S�DW�HDUO\�VWDJHV�RI�WKH�F\FOH��EHIRUH�WKH�QHZ

SDUDGLJP� LV� IXOO\� HVWDEOLVKHG�� DQG� DW� ODWHU� VWDJHV�� ZKHQ� LW� DSSHDUV� WR� KDYH� H[KDXVWHG� LWV

XVHIXOQHVV�

���&RPSHWLWLYH�UHJLPHV�LQ�ZKLFK�ILUPV�DUH�DEOH�WR�FRQGLWLRQ�WKHLU�VWUDWHJLHV�RQ�WKH�IXOO�KLVWRU\

RI�SDVW�HYHQWV�ZRXOG�SUHVXPDEO\�DOORZ�D�ZLGHU�UDQJH�RI�RXWFRPHV�WR�EH�VXSSRUWHG�

���7KH� ILQDO� VWDJH�PD\�QHYHU�EH� UHDFKHG� LI� D� UDGLFDO� LQQRYDWLRQ� FXWV� VKRUW� WKH� FXUUHQW� F\FOH

EHIRUH�LW�UXQV�LWV�IXOO�FRXUVH��DOO�WKH�FDOFXODWLRQV�DUH�FRQWLQJHQW�FDOFXODWLRQV�

���:�1�� �OLPGW �^�3��±�J��G��1��F�1��GW���-�1��K�1��GW���>��±�U�1�GW�±�K�1�GW@�:�1��`

���$V�WKH�WHPSRUDO�SURILWV�RI�D�SURGXFLQJ�ILUP�GR�QRW�GHSHQG�RQ�WKH�LGHQWLW\�RI�WKH�ILUP�QHLWKHU

GRHV�WKHLU�H[SHFWHG�SUHVHQW�YDOXH�

��� 7KLV� LV� DQ� H[WHQVLRQ� RI� $OGULFK� DQG� 0RUWRQ¶V� ������� XVH� RI� %HOOPDQ� HTXDWLRQV� LQ� WKH

VLQJOH±ILUP�FDVH��DQG�WKHLU�DSSOLFDWLRQ�WR�WKH�PXOWL±ILUP�FDVH�LQ�-XVWPDQ�DQG�0HKUH]��������

���1RWH�WKDW�ZKHQ�Q� �1�±���WKH�WKLUG�WHUP�LQ�WKH�5+6�RI������LV�HPSW\��VXPPDWLRQ�LV�RYHU

RWKHU�ILUPV�ZKLFK�KDYH�QRW�\HW�LQQRYDWHG��RI�ZKLFK�WKHUH�DUH�QRQH���+HQFH�WKH�YDOXH�RI�9�1��LV

LPPDWHULDO��FRQILUPLQJ�WKDW�WKH�QRWDWLRQDO�FRQYHQWLRQ�9�1�� ����LV�LQQRFXRXV�

��� (OVH� WKHUH� ZRXOG� EH� QR� FRQVXPSWLRQ� VSHQGLQJ� HLWKHU� DW� WLPH� W� RU� DW� WLPH� W� �� GW�� ZKLFK

FDQQRW�EH�DQ�HTXLOLEULXP��WHFKQLFDOO\��EHFDXVH�WKH�LQQRYDWLQJ�VHFWRU�FDQQRW�SURILWDEO\�DEVRUE

DOO�ODERU��

���7KH�FRQGLWLRQ�Pc�Ps���±P�Pc��KROGV��H�J���IRU�IXQFWLRQV�RI�WKH�W\SH��P�O�� � OD �LI�D���ò�
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���7R�VHH�WKDW�WKLV�LPSOLHV�WKDW�VDYLQJV�HTXDO�LQYHVWPHQW��DQ�LPSOLFDWLRQ�RI�:DOUDV¶�/DZ��QRWH

WKDW� KRXVHKROG� LQFRPH� HTXDOV� �� �� ��±D�&�Q��� 6DYLQJV� DUH� WKHQ� REWDLQHG� E\� VXEWUDFWLQJ

FRQVXPSWLRQ�IURP�LQFRPH��JLYLQJ�������±D�&�Q��±�&�Q�� ���±�D&�Q���$IWHU� VXEVWLWXWLRQ� IRU

&�Q��WKLV�HTXDOV��1�±�Q�/�Q���ZKLFK�LV�WKH�OHYHO�RI�DJJUHJDWH�LQYHVWPHQW�LQ�LQQRYDWLRQ�DW�VWDJH

Q� �

���6HH�WKH�$SSHQGL[�IRU�IXUWKHU�GHWDLOV�RI�WKH�SURRI��7KH�FRQGLWLRQ�RQ�1�GHSHQGV�RQ�WKH�YDOXHV

RI�D��DQG��J��EXW�LV�JHQHUDOO\�QRW�VWULQJHQW��)RU�H[DPSOH��LI�D�J�!�ò�WKHQ��1��!�����LV�VXIILFLHQW�

DV�VKRZQ�LQ�WKH�$SSHQGL[�

���6HH�QRWHV���DERYH��$V�WKH�VXSSO\�RI�ODERU�LV�FRQVWDQW�DQG�FDSLWDO�GRHV�QRW�DSSHDU�H[SOLFLWO\

LQ�WKH�PRGHO��WKH�JURZWK�UDWH�RI�UHDO�RXWSXW� WR�ZKLFK�3URSRVLWLRQ���UHIHUV� LV�DOVR�WKH�JURZWK

UDWH�RI�PHDVXUHG�WRWDO�IDFWRU�SURGXFWLYLW\�

���7KH�H[SHFWHG�GXUDWLRQ�RI�HDFK�VWDJH�ZKLOH�WKH�F\FOH�UXQV�LWV�FRXUVH��EHIRUH�LW�LV�LQWHUUXSWHG

E\�D�QHZ�SDUDGLJP��LV���7�Q�� ���>�1±Q�E�Q�P�Q�@�

���7KH�PHDVXUH�RI� UHDO�RXWSXW�XVHG�KHUH� LV� WKH� VXP�RI�SURGXFWLRQ� OHYHOV��6L[L�W���$OWHUQDWLYH

PHDVXUHV�VXFK�DV�FRQVXPSWLRQ�VSHQGLQJ�GHIODWHG�E\�D�SULFH�LQGH[��RU� WKH�WHPSRUDO�XWLOLW\�RI

WKH�UHSUHVHQWDWLYH�KRXVHKROG��JLYH�YHU\�VLPLODU�UHVXOWV��EXW�VHH�QRWH����DERYH��
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