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'UDIW�'DWH��$SULO��������

6SRW�0DUNHW�0HFKDQLVP�'HVLJQ�DQG
&RPSHWLWLYLW\�,VVXHV�LQ�(OHFWULF�3RZHU


0LFKDHO�-��'HQWRQ��6WHSKHQ�-��5DVVHQWL�DQG�9HUQRQ�/��6PLWK
(FRQRPLF�6FLHQFH�/DERUDWRU\

8QLYHUVLW\�RI�$UL]RQD

:H� UHSRUW� QHZ� H[SHULPHQWV� ZKLFK� FRPSDUH� WKH� VHDOHG� ELG� RIIHU� �6%2�� PDUNHW

PHFKDQLVP��VWXGLHG�LQ�%DFNHUPDQ��'HQWRQ��5DVVHQWL�DQG�6PLWK��������KHUHDIWHU�%'56����ZLWK�D

XQLIRUP� SULFH� GRXEOH� DXFWLRQ� PHFKDQLVP� �83'$�� WKDW� XSGDWHV� QRGDO� SULFHV� DQG� DOORFDWLRQV

FRQWLQXRXVO\� DV� QHZ�ELGV� DQG� RIIHUV� DUULYH� LQ� UHDO� WLPH�GRZQ� WR� WKH� FORVH�ZKHQ� WKH�PDUNHW� LV

³FDOOHG´�DQG�DOO�VWDQGLQJ�DFFHSWHG�ELGV�DQG�RIIHUV�EHFRPH�ELQGLQJ�VSRW�FRQWUDFWV�� �:H�FRPSDUH

WKH� SHUIRUPDQFH� RI� WKH� 6%2� DQG� 83'$� LQVWLWXWLRQV� LQ� WHUPV� RI� WKHLU� LPSDFW� RQ� LQFHQWLYHV

DIIHFWLQJ� PDUNHW� HIILFLHQF\� �WKH� DELOLW\� WR� H[KDXVW� WKH� JDLQV� IURP� H[FKDQJH��� JHQHUDWRU� DQG

ZKROHVDOH�EX\HU�SURILWDELOLW\��DQG�GHOLYHU\�SULFH���8QGHU�HDFK�RI�WKH�WZR�WUDGLQJ�LQVWLWXWLRQV�ZH

FRPSDUH�PDUNHWV� LQ�ZKLFK� WKH� DYDLODEOH� JHQHUDWRU� FDSDFLWLHV� DQG� WKHLU� FRVWV� DUH� KHOG� E\� WKUHH

YHUVXV�VL[�LQGHSHQGHQW�FRPSDQLHV���:H�DOVR�YDU\�WKH�PLQLPXP�ORDGHG�FDSDFLW\�RI�EDVHORDG�XQLWV

EHORZ� ZKLFK� DYRLGDEOH� IL[HG� FRVW� SHQDOWLHV� DUH� LQFXUUHG�� � :KROHVDOH� EX\HUV� DOVR� IDFH� ODUJH

SHQDOWLHV�LI�WKH\�IDLO�WR�VHUYH�DOO�RI�WKHLU�QRQLQWHUUXSWLEOH�GHPDQG���7KHVH�QRQFRQYH[LWLHV�FRPELQH

WR�SURGXFH�D�YHU\�VWUHVVIXO�PDUNHW�IRU�EX\HUV�RQ�SHDN��DQG�IRU�VHOOHUV�RII�SHDN���)LQDOO\��LQ�83'$

RQO\��ZH�VWXG\�WKH�LPSDFW�RI�YDU\LQJ�WKH�SURSRUWLRQ�RI�SHDN�GHPDQG�WKDW�LV�QRQLQWHUUXSWLEOH�DQG

VXEMHFW� WR� PXVW�VHUYH� DYRLGDEOH� IL[HG� FRVW� SHQDOWLHV�� � :H� GR� QRW� DGGUHVV� WKH� HIIHFW� RI� D

WUDQVPLVVLRQ� OLQH� FRQVWUDLQW� ±� WKLV� LV� FHQWUDO� WR� WKH�PDUNHW� SRZHU� LVVXH� ±� EHFDXVH� LW� LV� DOUHDG\

DGGUHVVHG�LQ�%DFNHUPDQ��5DVVHQWL�DQG�6PLWK���������$OVR�ZH�GR�QRW�DGGUHVV�WKH�VR�FDOOHG�³ORRS�

IORZ´�LVVXH�LQ�WULDQJXODU�DQG�PRUH�FRPSOH[�QHWZRUNV��EHFDXVH��D��LW�LV�HVVHQWLDO�WR�ILUVW�H[DPLQH
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PHFKDQLVP�GHVLJQ�DQG�QRQFRQYH[LW\�LVVXHV�LQ�D�EDVHOLQH�WKDW�FRQWUROV�IRU�ORRS�IORZ�HIIHFWV��DQG

�E��VXFK�LVVXHV�FRQVWLWXWH�RQH�RI�WKH�QH[W�VWHSV�LQ�RXU�UHVHDUFK�SURJUDP�XQGHUZD\��

����([SHULPHQWDO�(QYLURQPHQW

,Q�DOO�H[SHULPHQWV�ZH�XVH�D�WKUHH�QRGH�UDGLDO�QHWZRUN�FRQVLVWLQJ�RI���ZKROHVDOH�EX\HUV�DW

WKH�FHQWHU�GHPDQG�QRGH��%�����RU����JHQHUDWRUV�FRPSDQLHV�DW�WKH�OHIW�VXSSO\�QRGH��*���DQG����RU���

JHQHUDWRUV�DW�WKH�ULJKW�QRGH��*�����5HIHU�WR�WKH�QHWZRUN�GLDJUDP�EHORZ�LQ�)LJXUH����

*HQHUDWRU�3DUDPHWHUV

0RVW� ODUJH� FDSDFLW\� WXUELQH� JHQHUDWRUV� KDYH� PLQLPXP� DQG� PD[LPXP� ORDGHG� FDSDFLW\

FRQVWUDLQWV��ZLWK�PRGHVWO\� LQFUHDVLQJ�PDUJLQDO� KHDW� UDWHV� �DQG� IXHO� FRVWV�� RYHU� WKH� UDQJH� IURP

PLQLPXP�WR�PD[LPXP�FDSDFLW\���$YHUDJH�FRVW�YDULHV�OLWWOH�RQ�EDVHORDG�XQLWV�RYHU�WKLV�FDSDFLW\

UDQJH�� PRVW� RIWHQ� GHFOLQLQJ� VOLJKWO\� XQWLO� PD[LPXP� FDSDFLW\�� � 0LQLPXP� ORDGHG� FDSDFLW\� LV

W\SLFDOO\� �������RI�PD[LPXP� FDSDFLW\�� RIWHQ�PRUH�� � 7KLV� LV� LQ� SDUW� EHFDXVH�PDUJLQDO� FRVW� LV

GHFOLQLQJ� XS� WR� ³PLQLPXP´� FDSDFLW\� DQG� LW� LV� QRW� JHQHUDOO\� RSWLPDO�� LQ� WHUPV� RI� PLQLPL]LQJ

HQHUJ\�FRVW��IRU�RQ�OLQH�JHQHUDWRUV�WR�RSHUDWH�ZKHUH�RXWSXW�H[KLELW�GHFOLQLQJ�PDUJLQDO�FRVW����:H

DSSUR[LPDWH�WKHVH�FKDUDFWHULVWLFV�ZLWK�WKH�FRVW�DQG�FDSDFLW\�SDUDPHWHUV�IRU�DOO�JHQHUDWRUV�VKRZQ

LQ� 7DEOH� ��� � (DFK� SRZHU� SODQW� IDFLOLW\� FRQVLVWV� RI� WKUHH� JHQHUDWRUV� ZKRVH� UHVSHFWLYH�PDUJLQDO

FRVWV�DUH�FRQVWDQW�XS�WR�PD[LPXP�FDSDFLW\����L��D�ORZ�FRVW�EDVHORDG�XQLW�ZLWK�D�PLQLPXP�ORDGHG

³PXVW�UXQ´� �WKH� LQGXVWU\� WHUP�� FDSDFLW\� RI� ���� RI�PD[LPXP� LQ� RQH� WUHDWPHQW� FRQGLWLRQ�� DQG

�����RI�PD[LPXP�FDSDFLW\�LQ�D�VHFRQG�WUHDWPHQW����LL��D�PHGLXP�OHYHO�PDUJLQDO�FRVW�XQLW�ZKLFK

FDQ�RSHUDWH�DW�DQ\�RXWSXW�XS�WR�WKH�PD[LPXP�FDSDFLW\��DQG���LLL��D�KLJK�PDUJLQDO�FRVW�XQLW�DOVR

RSHUDEOH�DW�DQ\�FDSDFLW\�XS�WR�PD[LPXP���7KXV��JHQHUDWRU��SODQW�������DW�QRGH�*��FRQVLVWV�RI�D
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EDVHORDG� XQLW�ZKRVH�PD[LPXP� FDSDFLW\� LV� ���0:� � DW� D�PDUJLQDO� FRVW� RI� ���� �WRNHQV�0ZK��

(DFK�EDVHORDG�XQLW�DOVR�LQFXUV�DQ�DYRLGDEOH�IL[HG�SHQDOW\�FRVW�RI����������WRNHQV��LI�RXWSXW�IDOOV

EHORZ������������RI�PD[LPXP�FDSDFLW\�� �7KLV� �SHQDOW\�LV� LQWHQGHG� WR�DFFRXQW� IRU�DOO�VWDUWXS�

UDPSLQJ� DQG� VXERSWLPDO� RSHUDWLRQDO� FRVWV� ZKHQHYHU� WKH� XQLW� LV� RSHUDWHG� EHORZ� LWV� FDSDFLW\

VSHFLILFDWLRQV���7KH�RZQHUV�RI�VXFK�XQLWV�DUH�WKHUHIRUH�XQGHU�FRQVLGHUDEOH�FRVW�SUHVVXUH�WR�RIIHU

WKHP� LQ� WKH� VSRW� PDUNHW� RQ� WHUPV� WKDW� DVVXUH� FRPPLWPHQW� DW� RXWSXWV� WKDW� DUH� QRW� EHORZ� WKH

PLQLPXP�VSHFLILHG����7KH�PHGLXP�DQG�KLJK�FRVW�XQLWV�DUH�IOH[LEOH�DQG�LQFXU�QR�VXFK�DYRLGDEOH

IL[HG�FRVW�ZKDWHYHU�PLJKW�EH�WKHLU�FRPPLWPHQW�OHYHOV�� �)LQDOO\��HDFK�WKUHH�JHQHUDWRU�XQLW�SODQW

LQFXUV�DQ�XQDYRLGDEOH�VXQN�FRVW�RI��������WRNHQV�SHU�RSHUDWLQJ�SHULRG�

'HPDQG�5HSUHVHQWDWLRQ�DQG�3DUDPHWHUV

'HPDQG� LV� D� ��SKDVH� F\FOH� FRQVLVWLQJ� RI� WZR� SHDN� OHYHOV�� WKHQ� RQH� VKRXOGHU�PLG�OHYHO

GHPDQG��IROORZHG�E\�WZR�RII�SHDN�GHPDQGV��DQG�HQGLQJ�ZLWK�DQRWKHU�VKRXOGHU�GHPDQG���(DFK�RI

WKHVH� VL[� SKDVHV� LV� RQH� VLPXODWHG� KRXU� ORQJ�� VR� WKDW� VHOOLQJ� DOO� RI� WKH� RXWSXW� IURP� D� ����0:

EDVHORDG�JHQHUDWRU�UHVXOWV�LQ�����0:K�RI�HQHUJ\�LQMHFWHG�LQWR�WKH�WUDQVPLVVLRQ�V\VWHP�� �7KHVH

F\FOHV� FRUUHVSRQG� WR� WKH� W\SLFDO� LQGXVWU\� XUEDQ� SHDNV� LQ� WKH� UDQJH� IURP� DERXW� ��DP��SP�

ZHHNGD\V��RII�SHDN�DW�QLJKWWLPH�IURP�DERXW���SP��DP��ZLWK�LQWHUPHGLDWH�OHYHOV�RQ�WKH�VKRXOGHUV

EHWZHHQ�WURXJKV�DQG�SHDNV���,Q�WKH�FXUUHQW�HQYLURQPHQW��UHVDOH�SULFHV�DUH�FRQVWDQW�DQG�UHJXODWHG

IRU�WKH�³PXVW�VHUYH´�SRUWLRQ�RI�GHPDQG�ZKLFK�FDQQRW�EH�LQWHUUXSWHG�ZLWKRXW�SROLWLFDO�UHJXODWRU\

SHQDOWLHV� LI� SHRSOH� ³ORVH� WKHLU� OLJKWV´�� � 7KLV� LV� LQGLFDWHG� LQ� 7DEOH� �� IRU� �� LGHQWLFDO� ZKROHVDOH

EX\HUV�ZLWK�EORFNV�RI�PXVW�VHUYH�GHPDQG�DW����������DQG�����0:K�DW�SHDN��VKRXOGHU�DQG�RII

SHDN�UHVSHFWLYHO\�RYHU�WKH�GDLO\�GHPDQG�F\FOH��ZLWK�UHVDOH�YDOXHV�IL[HG�DW������WRNHQV�SHU�0:K�

IRU�DOO�EX\HUV���,QWHUUXSWLEOH�GHPDQGV�DUH����DQG����0:K�DW�ORZHU�FRUUHVSRQGLQJ�YDOXHV���$Q\
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ZKROHVDOH�EX\HU�ZKR�IDLOV�WR�SXUFKDVH�DOO�RI�WKH�UHTXLUHG�PXVW�VHUYH�GHPDQG�LQFXUV�DQ�DYRLGDEOH

IL[HG�FRVW�RI����������WRNHQV���

6XSSO\�DQG�'HPDQG

7KH� UHVXOWLQJ� VXSSO\� �PDUJLQDO� FRVW�� DQG� GHPDQG� �PDUJLQDO� YDOXDWLRQ�� VFKHGXOHV� DUH

VKRZQ� LQ� )LJXUH� ��� � 1RWH� WKDW� WKLV� HQYLURQPHQW� LV� SDUWLFXODUO\� VWUHVVIXO� RQ�SHDN� IRU� EX\HUV

EHFDXVH� WKH\� PXVW� ELG� DERYH� UHVDOH� YDOXH� IRU� D� FXUUHQW� DFFRXQW� ORVV� WR� DWWUDFW� WKH� QHFHVVDU\

SHDNLQJ�JHQHUDWRU�FDSDFLW\���,W�SD\V�WR�GR�WKLV�LQ�RUGHU�WR�DYRLG�D�VXEVWDQWLDOO\�ODUJHU�SHQDOW\�FRVW

IRU� IDLOLQJ� WR�PHHW� DOO� PXVW�VHUYH� GHPDQG�� L�H�� RSWLPL]DWLRQ� UHTXLUHV� PLQLPL]LQJ� ORVVHV�� � 7KH

PD[LPXP�ZLOOLQJQHVV�WR�SD\� WR�DYRLG� WKHVH�SHQDOWLHV� LV�VKRZQ�GRWWHG��$YJ�:73�� LQ�)LJXUH���

+HQFH�� WKH� ORVV�PLQLPL]LQJ� RQ�SHDN� FRPSHWLWLYH� HTXLOLEULXP� VSRW� SULFH� LV� ���� UDWKHU� WKDQ� WKH

UHVDOH� YDOXH�� ����� � 6HYHUDO� RI� WKH� H[SHULPHQWV� UHSRUWHG� EHORZ� UHOD[HG� WKLV� VHYHUH� GHPDQG

FRQGLWLRQ�E\� UHGXFLQJ� WKH�PXVW�VHUYH�GHPDQG�VSLNH� WR�����RI� WKH�DPRXQWV� VKRZQ� LQ�7DEOH���

8QGHU� WKLV�GHPDQG� WUHDWPHQW� WKH�RQ�SHDN�FRPSHWLWLYH� HTXLOLEULXP�SULFH� LV� ���� �WRNHQV�0:K��

DQG�EX\HUV�QHHG�QRW�ELG�WKHLU�UHVDOH�YDOXHV�WR�DFTXLUH�HQRXJK�HQHUJ\�WR�PHHW�WKHLU�SHDN�GHPDQG�

6LPLODUO\��WKLV�HQYLURQPHQW�PRWLYDWHV�WKH�VXSSOLHUV��JHQHUDWRUV��WR�DFFHSW�SULFHV�OHVV�WKDQ

WKHLU�PDUJLQDO�FRVW�LQ�WKH�RII�SHDN�SKDVHV�LQ�RUGHU�WR�DYRLG�PXVW�UXQ�SHQDOWLHV���7KHVH�WKHRUHWLFDO

ZLOOLQJQHVV�WR�DFFHSW�VFKHGXOHV�DUH�DOVR�VKRZQ�GRWWHG��:7$����DQG�:7$����LQ�)LJXUH���

7UDQVPLVVLRQ�DQG�1RGDO�3ULFLQJ

7UDQVPLVVLRQ� LV� QHYHU� FRQVWUDLQHG� DQG� LV� D� IUHH�DFFHVV� FRPPRQ� FDUULHU� RSHQ� WR� DOO

JHQHUDWLRQ�SODQWV�DQG�EX\HUV��ZLWK�D�]HUR�SUREDELOLW\�RI�RXWDJH�LQ�DOO�H[SHULPHQWV���7UDQVPLVVLRQ

SULFLQJ�LV�EDVHG�RQ�PDUJLQDO� ORVVHV�RQ�HDFK�RI� WKH� WZR� OLQHV�� �7KH� ORVV�RQ� OLQH� L� LV� F ;
L L

�ZKHUH
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�����(TXDWLRQV� ����� RU� WKHLU� LQHTXDOLW\� IRUP� IRU� ERXQGDU\� RSWLPD� �VHH�%'56�� S�� ���� DUH� XVHG� WR

GHILQH�D�FRPSHWLWLYH�HTXLOLEULXP��DJDLQVW�ZKLFK�ZH�FRPSDUH�WKH�UHDOL]DWLRQV�EDVHG�RQ�DJHQW�ELGV

WR�EX\�RU�RIIHUV�WR�VHOO�� �8VLQJ�WKH�GLVFUHWH�IRUPV�LQ�7DEOHV���DQG���IRU� WKH�PDUJLQDO�YDOXH�DQG

FRVW� IXQFWLRQV� LQ� ����� WKH� FRUUHVSRQGLQJ� FRPSHWLWLYH� HTXLOLEULXP� λ� � �EX\HU� QRGH� SULFH��

DOORFDWLRQV��HIILFLHQF\��DQG�EX\HU�DQG�VHOOHU�WRWDO�SURILWV�DUH�FRPSXWHG�IRU�WKH������PXVW�VHUYH�

DQG�WKH�����DQG������PXVW�UXQ�FRQGLWLRQV���7KHVH�DUH�VKRZQ�LQ�7DEOH����

,Q�LPSOHPHQWLQJ�WKH�RSWLPL]DWLRQ�WKH�FRPSXWHU�XVHV�RQO\�WKH�EX\HU�ELG�VFKHGXOHV�UDWKHU

WKDQ�WKH�WUXH� % <
L L

 � � IXQFWLRQV��WKH�VHOOHU�RIIHU�VFKHGXOHV�LQ�SODFH�RI�WKH�* ;

M M
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PDUJLQDO�FRVW� IXQFWLRQV�� DQG� WKH� HQHUJ\� FRQVHUYDWLRQ� HTXDWLRQ�ZLWK� ORVV� FRHIILFLHQWV� F�� DQG� F��
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ZKHUH� WKH� WUDQVPLVVLRQ� ORVV� IDFWRU� DW� JHQHUDWRU� QRGH�P� LV� GHILQHG� E\� 7) F ;
P P P

≡ − <� � � �� � � �


�6HH�%'56��6HFWLRQ����IRU�D�PRUH�FRPSOHWH�GLVFXVVLRQ�RI�WKH�RSWLPL]DWLRQ��DQG�IRU�WKH�UHYHQXH

VHWWOHPHQW�HTXDWLRQV��

����7ZR�&RPSXWHU�%DVHG�6SRW�0DUNHW�7UDGLQJ�0HFKDQLVPV

:H� FRPSDUH� WZR� DOWHUQDWLYH� FDOO�PDUNHW�PHFKDQLVPV� IRU� RUJDQL]LQJ� D� VSRW�PDUNHW� IRU

HQHUJ\�ZLWK�DOO�GHPDQG�DQG�VXSSO\�LQIRUPDWLRQ�GHFHQWUDOL]HG�DQG�GLVSHUVHG�DPRQJ���EX\HUV�DQG

HLWKHU���RU���JHQHUDWRU�FRPSDQ\�VHOOHUV���,Q�HDFK�LQVWLWXWLRQ�WKH�PDUNHW�LV�FDOOHG�DIWHU�WKH�HODSVH�RI

D�VSHFLILHG�SUHVHW�WLPH�SHULRG���$OWKRXJK�WKHVH�SHULRGV�DUH�W\SLFDOO\�LPSOHPHQWHG�LQ�WKH�ILHOG�DW

KRXUO\� �RU�KDOI�KRXUO\�� LQWHUYDOV�� LQ� WKH� H[SHULPHQWV�EHORZ� WKH�SHULRGV� DUH���PLQXWHV� VLQFH�ZH

DEVWUDFW� IURP� FRPPLWPHQW� DQG� RSHUDWLRQDO� LPSOHPHQWDWLRQ� DQG� IRFXV� HQWLUHO\� RQ� WKH� PDUNHW

SURFHVV���%RWK�PHFKDQLVPV�JHQHUDWH�D�VLQJOH�XQLIRUP�SULFH�IRU�DOO�EX\HUV�DW�QRGH�%��DQG�D�VLQJOH

XQLIRUP� SULFH� IRU� DOO� VHOOHUV� DW� HDFK� RI� WKH� QRGHV� * P
P
� �� = � � ZKLFK� DUH� UHODWHG� DV� VKRZQ� LQ

HTXDWLRQ���

6HDOHG�%LG�2IIHU�0HFKDQLVP

$OO�EX\HUV� �VHOOHUV� �� VXEPLW� D� VLQJOH� URXQG�RI� ELGV� �RIIHUV�� LQ� D� VHULHV� RI� SULFH�TXDQWLW\

VWHSV�FKRVHQ�DW�WKHLU�GLVFUHWLRQ���7KHVH�VWHSV�FDQ�EH�DERYH��HTXDO�WR��RU�EHORZ�WKH�EX\HU��VHOOHU�

YDOXDWLRQ� �FRVW�� VWHSV� DQG� GR� QRW� QHHG� WR� FRLQFLGH�ZLWK� WKH� UHVDOH� RU� JHQHUDWRU� FDSDFLW\� VWHSV�

7KXV� WKH� EDVHORDG� FDSDFLW\� FDQ� EH� VXEGLYLGHG� LQWR�PXOWLSOH� SDUWV�� DQG� VLPLODUO\� IRU� WKH� EX\HU

UHVDOH�FDSDFLW\�VWHSV�
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/HWWLQJ�WKH�EX\HU¶V�QRGH�VHUYH�DV�WKH�UHIHUHQFH�SULFH�QRGH��ELG�SULFHV�DQG�FRUUHVSRQGLQJ

TXDQWLWLHV�RI�DOO�EX\HUV�DUH�SRROHG�DQG�RUGHUHG� IURP�KLJKHVW� WR� ORZHVW�DFFRUGLQJ� WR�ELG�SULFHV�

\LHOGLQJ�WKH�UHDOL]HG�ELG�VFKHGXOH��%�<����6LPLODUO\��WKH�SULFH�TXDQWLW\�RIIHU�VFKHGXOHV�RI�VHOOHUV

DW�HDFK�JHQHUDWRU�QRGH�DUH�RUGHUHG� IURP� ORZHVW� WR�KLJKHVW� DFFRUGLQJ� WR� DVNLQJ�SULFHV�� \LHOGLQJ

UHDOL]HG�JHQHUDWRU�QRGH� VXSSO\� VFKHGXOHV�� D ; P
P P
� �� � �� = �� � �7KHVH� VFKHGXOHV� DUH� WKHQ� ORFDWLRQ

DGMXVWHG� WR� WKH� UHIHUHQFH� EX\HU� QRGH� XVLQJ� WKH� HQGRJHQRXV� WUDQVPLVVLRQ� GLVFRXQW� IDFWRUV

7) ; P
P P
� �� � �� = �� � \LHOGLQJ� D� QHW� VXSSO\� VFKHGXOH�$�<�� DW� QRGH�%��ZLWK� SULFHV� DQG� DOORFDWLRQV

FRPSXWHG� VR� DV� WR� VDWLVI\� GLVFUHWH� RSWLPL]DWLRQ� FRQGLWLRQV� DQDORJRXV� WR� ����� �:KHUH� DJHQW� ELG

�RIIHU��DOORFDWLRQV�PXVW�EH�UDWLRQHG��SULFHV�DUH�WLHG��ZH�XVH�WLPH�RI�VXEPLVVLRQ�WR�GHWHUPLQH�WKH

SULRULW\�� �)RU�DGGLWLRQDO�GHWDLOV�RQ�6%2�� WKH� UHDGHU� LV� UHIHUUHG� WR�%'56� �6HFWLRQ����� �)LJXUH��

VKRZV�WKH�ELGV�DQG�RIIHUV�IRU�PHVVDJHV�����WKURXJK�����VXEPLWWHG�LQ�PDUNHW�SHULRG����

8QLIRUP�3ULFH�'RXEOH�$XFWLRQ

83'$�LV�D�XQLIRUP�SULFH�YHUVLRQ�RI�WKH�UHDO�WLPH�GRXEOH�DXFWLRQ�WKDW�FKDUDFWHUL]HV�VWRFN

DQG�FRPPRGLW\�WUDGLQJ���,Q�WKH�ODWWHU��KRZHYHU��FRPSDWLEOH�ELGV�DQG�RIIHUV�\LHOG�ELQGLQJ�ELODWHUDO

FRQWUDFWV��DW�SULFHV�WKDW�QRUPDOO\�GLIIHU�DFURVV�FRQWUDFWV� LQ�VHTXHQFH��EXW� WHQG� WR�FRQYHUJH�RYHU

WLPH�WR�RQH�SULFH�DQG�WRWDO�TXDQWLW\���,Q�83'$�WKH�VDPH�LQIRUPDWLRQ�FRQGLWLRQV�DSSO\��L�H��ELGV

DQG�RIIHUV�IRUP�SULFH�TXDQWLW\�SDLUV� WKDW�DUH�WLPH�WDJJHG�DV�WKH\�DUULYH�LQ� UHDO� WLPH�� � ,QVWHDG�RI

EHLQJ� PDWFKHG� WR� IRUP� FRQWUDFWV� ZKHQ� FRPSDWLEOH�� WKH� ELGV� DUH� FRQWLQXRXVO\� UHVRUWHG� IURP

KLJKHVW� WR� ORZHVW�� DQG� WKH� ORFDWLRQ�DGMXVWHG� RIIHUV� DUH� FRQWLQXRXVO\� UHVRUWHG� IURP� ORZHVW� WR

KLJKHVW���$W�HDFK�WLPH��W��XQWLO�WKH�PDUNHW�LV�FDOOHG��WKDW�LV�ZKHQ�W� �7��WKH�OHQJWK�RI�WKH�ELGGLQJ

SHULRG��WKHUH�LV�D�WHQWDWLYH�PDUNHW�FOHDULQJ�SULFH�� 3 W
%


� �� �EDVHG�RQ�WKH�LQWHUVHFWLRQ�RI� % < W� � �� �DQG

$ < W� � ��� �DQG�FRUUHVSRQGLQJ�LQGLYLGXDO�DOORFDWLRQV�EDVHG�RQ�WHQWDWLYHO\�DFFHSWHG�ELGV�DQG�RIIHUV�
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7KXV��DW�HDFK�W�WKHUH�DUH�WHQWDWLYH�DOORFDWLRQV�H[DFWO\�DV� LQ�WKH�6%2�PHFKDQLVP�� �$W�DQ\�W���7�

DJHQWV�FDQ�DOWHU�WKHLU�ELGV��RIIHUV���H[FHSW�WKDW�ELGV�DQG�RIIHUV�FDQ�RQO\�EH�LPSURYHG��L�H��D�EX\HU

FDQ�LQFUHDVH�KLV�RU�KHU�ELG�SULFH�DQG�RU�LQFUHDVH�WKH�TXDQWLW\�VSHFLILHG�DW�DQ\�ELG�SULFH��ZKLOH�D

VHOOHU�FDQ�GHFUHDVH�KLV�RU�KHU�ELG�SULFH�DQG�RU�LQFUHDVH�WKH�TXDQWLW\�VSHFLILHG�DW�DQ\�ELG�SULFH���$W

W� �7���WKH�PDUNHW�LV�³FDOOHG�´�DQG�WKH�WHQWDWLYH�SULFH�DQG�TXDQWLW\�DOORFDWLRQV�WKDW�DSSO\�DW�W��DOO

EHFRPH�ELQGLQJ�

7KLV�PHFKDQLVP�KDV�YDULRXV�YHUVLRQV�VRPH�RI�ZKLFK�KDYH�\LHOGHG�HIILFLHQFLHV�DV�KLJK�RU

KLJKHU�WKDQ�WKH�FRQWLQXRXV�GRXEOH�DXFWLRQ�LQ�FRQYH[�HQYLURQPHQWV���7KH��OHVV�HIILFLHQW��YHUVLRQ

XVHG� KHUH� DOORZV� ELGV� DQG� RIIHUV�� WKDW� GRPLQDWH� FXUUHQWO\� DFFHSWHG� ELGV� DQG� RIIHUV�� LPPHGLDWH

SULFH�SULRULW\�RYHU� WKRVH�FXUUHQWO\�DFFHSWHG� LQ� WKH� VWDQGLQJ�VXSSO\�DQG�GHPDQG�³FURVV�´� �7KXV�

TXRWDWLRQV� IURP� ERWK� VLGHV� RI� WKH� PDUNHW� FDQ� GLVSODFH� GRPLQDWHG� ELGV� DQG� RIIHUV� FXUUHQWO\

DFFHSWHG���7KLV�LV�FDOOHG�WKH�³ERWK�VLGHV´�UXOH�LQ�0F&DEH��5DVVHQWL�DQG�6PLWK��������S�����������

7KLV�LV�LQ�FRQWUDVW�WR�WKH�³RWKHU�VLGH´�UXOH���DQ\�ELG��RIIHU��ZKLFK�KDV�QRW�EHHQ�DFFHSWHG�DV�RI�WLPH

W��PXVW�ILUVW�PHHW�WKH�WHUPV�RI��RU�EH�PHW�E\��D�RIIHU��ELG���DOVR�QRW�DFFHSWHG��RQ�WKH�RWKHU�VLGH�RI

WKH�PDUNHW�EHIRUH�LW�FDQ�EH�VRUWHG�LQWR�WKH�DFFHSWDQFH�VHW���+HQFH��DFFHSWHG�ELGV�DQG�RIIHUV�HQMR\

D�WHPSRUDU\�WLPH�SULRULW\���7KH�RWKHU�VLGH�UXOH�LV�VLJQLILFDQWO\�PRUH�HIILFLHQW�LQ�VWDWLF�VXSSO\�DQG

GHPDQG�HOHFWULFLW\�PDUNHWV� WKDQ� WKH�ERWK� VLGHV� UXOH�� � �%DFNHUPDQ�� ��5DVVHQWL� DQG�6PLWK�������

7DEOH�����

7DEOH���OLVWV�DOO�H[SHULPHQWV�FRQGXFWHG�XVLQJ�WKH�6%2�DQG�83'$�LQVWLWXWLRQV��XQGHU�WKH

YDULRXV�GHPDQG�DQG�VXSSO\�VLGH�FDSDFLW\�FRQVWUDLQWV�� �$OO� VXEMHFWV� LQ� WKH�H[SHULPHQWV� UHSRUWHG

KHUH�ZHUH�H[SHULHQFHG�8QLYHUVLW\�RI�$UL]RQD�XQGHUJUDGXDWHV�LQ�EXVLQHVV�DQG�HFRQRPLFV�� �7KH\

ZHUH�UHFUXLWHG��DQG�UHTXLUHG�WR�FRPPLW��IRU�WKUHH�WZR�KRXU�VHVVLRQV���$����SHU�VHVVLRQ�VKRZ�XS

IHH�DQG�DOO�FXPXODWLYH�SURILWV�HDUQHG�LQ�WKH�H[SHULPHQWV�ZHUH�SDLG�SULYDWHO\�WR�HDFK�VXEMHFW�DW�WKH
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HQG�RI�WKH�WKLUG�VHVVLRQ���7KH�ILUVW�VHVVLRQ�GDWD�VHW�ZDV�QRW�DQDO\]HG�EHFDXVH�LW�VHUYHG�SULPDULO\

DV�D�WUDLQLQJ�VHVVLRQ����0DQ\�VXEMHFWV�KDG�QHW�WUDGLQJ�ORVVHV�IURP�WKH�ILUVW�VHVVLRQ��EXW�PRUH�WKDQ

PDGH�XS�WKHVH�ORVVHV�LQ�WKH�VHFRQG�VHVVLRQ�E\�ZKLFK�WLPH�WKH\�KDG�EHFRPH�TXLWH�SURILFLHQW���7KH

KLJKHVW�SDLG�VXEMHFW�HDUQHG��������

����3ULRU�+\SRWKHVHV

,Q�SUHVHQWLQJ�WKH�H[SHULPHQWDO�UHVXOWV�WKH�SULPDU\�REMHFWLYHV�DUH�WR�FRPSDUH�WKH�HIIHFW�RI

WKH�IROORZLQJ�GLVFUHWH�WUHDWPHQW�YDULDEOHV�������7KUHH�YHUVXV�VL[�JHQHUDWLQJ�VXSSOLHUV���DQG�����WKH

6%2� YHUVXV� 83'$� WUDGLQJ�PHFKDQLVPV�� � 6HFRQGDU\� REMHFWLYHV� DUH� WR� FRPSDUH� � ���� WKH� ���

YHUVXV������PXVW�UXQ�EDVHORDG�JHQHUDWRU�FRQVWUDLQW��DQG����� WKH�����YHUVXV������PXVW�VHUYH

GHPDQG�FRQGLWLRQ��83'$�GDWD�RQO\��

:H� XVH� IRXU� PHDVXUHV� RI� SHUIRUPDQFH�� � ���� HIILFLHQF\� ��� RI� SURGXFHU� SOXV� FRQVXPHU

VXUSOXV�UHDOL]HG�E\�D�WUDGLQJ�PHFKDQLVP��������VHOOHU�VXUSOXV��SURILW��������EX\HU�VXUSOXV��SURILW��

����SULFH�DW�GHPDQG�QRGH�

2XU� SULRU� K\SRWKHVHV� EDVHG� RQ� SDVW� VWXGLHV� RI� 6%2� RU� 83'$� LQ� QRQHOHFWULFDO

HQYLURQPHQWV��ZHUH�DV�IROORZV�

+����7KUHH�ILUPV�ZLOO�GLVSOD\�JUHDWHU�PDUNHW�SRZHU�WKDQ�VL[�ILUPV���7KLV�LPSOLHV�WKDW�WKH

VL[�ILUP�WUHDWPHQW�ZLOO�VKRZ�KLJKHU�HIILFLHQF\��ORZHU�VHOOHU�SURILWV��KLJKHU�EX\HU�SURILWV�DQG�ORZHU

SULFHV� WKDQ� WKH� WKUHH�ILUP� WUHDWPHQW�� �7KH� H[SHULPHQWDO� UHVXOWV� IRU�6%2�KDYH� DOUHDG\�SURYLGHG

IDOVLI\LQJ� HYLGHQFH� RQ� WKHVH� SUHGLFWLRQV�� DV� UHSRUWHG� LQ�%'56� �6HFWLRQ� ���� � 7KHUHIRUH��ZH� DUH

FRQFHUQHG�KHUH�ZLWK�ZKHWKHU�+��LV�VXSSRUWHG�E\�WKH�PRUH�IOH[LEOH�83'$�LQVWLWXWLRQ�

+����6%2�ZLOO�\LHOG�ORZHU�HIILFLHQF\�WKDQ�83'$���:H�DOVR�H[SHFW�WKH�WZR�LQVWLWXWLRQV�WR

EHKDYH�GLIIHUHQWO\�ZLWK�UHVSHFW�WR�VHOOHU�DQG�EX\HU�SURILWV��DQG�EX\HU�SULFHV���83'$�ZDV�H[SHFWHG
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WR� IROORZ� VKLIWV� LQ� WKH� FRPSHWLWLYH� HTXLOLEULXP�PRUH� FORVHO\� WKDQ�6%2�� �7KHVH� K\SRWKHVHV� DUH

EDVHG�RQ�SUHYLRXV�ILQGLQJV�LQ�PDUNHWV��ZLWKRXW�VXSSO\�VLGH�DQG�GHPDQG�VLGH�DYRLGDEOH�IL[HG�FRVW

QRQFRQYH[LWLHV�� LQ�ZKLFK�83'$�ZDV�IRXQG�WR�EH�FRPSDUDEOH�WR�WKH�FRQWLQXRXV�GRXEOH�DXFWLRQ

�0F&DEH��5DVVHQWL�DQG�6PLWK���������ZKLFK�LQ�WXUQ�LV�NQRZQ��WR�EH�VXSHULRU�WR�YDULRXV�IRUPV�RI

WKH�6%2�PHFKDQLVP��6PLWK��:LOOLDPV��%UDWWRQ�DQG�9DQQRQL����������6LQFH�LW�ZDV�GLVFRYHUHG�LQ

%'56� WKDW� WKH� 6%2� PHFKDQLVP� SHUIRUPHG� XQH[SHFWHGO\� ZHOO� XQGHU� WKH� VWUHVVIXO� PXVW�UXQ

VXSSO\� DQG� PXVW�VHUYH� GHPDQG� FRQGLWLRQV� ZH� LPSRVH�� LW� LV� DQ� RSHQ� TXHVWLRQ� ZKHWKHU� WKHVH

SUHYLRXV�UHVXOWV�ZLOO�EH�PDLQWDLQHG�XQGHU�83'$�WUDGLQJ�UXOHV�

+��� � 0RYLQJ� IURP� WKH� ���� WR� WKH� ����� PXVW�UXQ� EDVHORDG� JHQHUDWRU� FRQGLWLRQV�

HIILFLHQF\��VHOOHU�SURILWV�DQG�SULFHV�ZLOO�GHFOLQH��ZKLOH�EX\HU�SURILWV�ZLOO�LQFUHDVH�

+��� � 0RYLQJ� IURP� WKH� ���� WR� WKH� ����� PXVW�VHUYH� GHPDQG� FRQGLWLRQ� ZLOO� GHFUHDVH

HIILFLHQF\�DQG�EX\HU�SURILWV�ZKLOH�VHOOHU�SURILWV�DQG�SULFHV�ZLOO�LQFUHDVH�

����5HVXOWV

2XU� UHVXOWV� DUH� TXDQWLILHG� XVLQJ�2/6� UHJUHVVLRQV� RI� WKH� YDULRXV� LQGHSHQGHQW� WUHDWPHQW

�GXPP\��YDULDEOHV�RQ� HDFK�RI� WKH�GHSHQGHQW�YDULDEOHV�� � HIILFLHQF\�� VHOOHU�SURILWV�� EX\HU�SURILWV

DQG�EX\HU�QRGH�GHOLYHU\�SULFH��HDFK�PHDVXUHG�LQ�GHYLDWLRQV�IURP�WKHLU�FRUUHVSRQGLQJ�FRPSHWLWLYH

HTXLOLEULXP�YDOXHV�� �7KH� GXPP\�YDULDEOHV� DUH� DV� IROORZV��� �'��� �� �'��  � ��� YHUVXV� �� �'��  � ��

JHQHUDWRU�FRPSDQLHV��'���SHDN��'�� ����YHUVXV�QRW�SHDN��'�� ����GHPDQG��'���RII�SHDN��'�� ���

YHUVXV�QRW�RII�SHDN�GHPDQG��'�� �����'���PXVW�UXQ�SHQDOW\�DW������FDSDFLW\��'�� ����YHUVXV����

FDSDFLW\� �'��  � ����'���PXVW�VHUYH� SHQDOW\� DW� �����RI� XQLQWHUUXSWLEOH� GHPDQG� �'��  � ��� YHUVXV

���� �'��  � ����'��� LQVWLWXWLRQ� LV� 6%2� �'��  � ��� YHUVXV� 83'$� �'��  � ���� � ,Q� DGGLWLRQ� WR� WKHVH

SULPDU\� WUHDWPHQWV�� ZH� LQFOXGH� WKUHH� LQWHUDFWLRQ� GXPP\� YDULDEOHV� ZKLFK� DUH� HVVHQWLDO� WR
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LQWHUSUHWLQJ� WKH� UHVXOWV�� � ���� WKH� LQWHUDFWLRQ� EHWZHHQ� QXPEHU� RI� JHQHUDWRUV� DQG� WKH� LQVWLWXWLRQ�

'�'��� �� JHQHUDWRUV� DQG� 6%2� �'�'��  � ��� YHUVXV� QRW�� ���� '�'��� RII� SHDN� DQG� �����PXVW�UXQ

SHQDOW\�FRVW�YHUVXV�QRW������'�1'���IRU�WKH�83'$�GDWD�RQO\��FRPSDULQJ�SHDN�GHPDQG�DQG�EX\HU

SHQDOW\� DW� ����XQLQWHUUXSWDEOH�GHPDQG� �'�1'��  � ��� YHUVXV� QRW� �'�1'��  � ���� � �1RWH� WKDW� WKH

'�'�� GXPP\� HQDEOHV� XV� WR� GLVWLQJXLVK� DQ\� GLIIHUHQWLDO�PDUNHW� SRZHU� HIIHFWV� EHWZHHQ� WKH� WZR

GLIIHUHQW�LQVWLWXWLRQV��7KH�'�'��GXPP\�DOORZV�XV�WR�VHSDUDWH�WKH�H[SHFWHG�UHVXOW�WKDW�WKH�����

PXVW�UXQ� SHQDOW\� FRVW� ZLOO� KDYH� D� SDUWLFXODUO\� LPSRUWDQW� LPSDFW� ZKHQ� GHPDQG� LV� RII� SHDN�

VWUHVVLQJ� EDVHORDG� JHQHUDWRU� FRPPLWPHQW�� � )LQDOO\�� LQ� DOO� WKH� UHJUHVVLRQV� ZH� LQFOXGH� HDFK

GHSHQGHQW� YDULDEOH� ODJJHG� RQH� SHULRG� DV� DQ� LQGHSHQGHQW� YDULDEOH� WR� KHOS� FRUUHFW� IRU

DXWRFRUUHODWLRQ� LQ�EHKDYLRU� WKURXJK� WLPH�� �%\�PHDVXULQJ� WKH�GHSHQGHQW� YDULDEOHV� LQ� GHYLDWLRQV

IURP�WKH�FRPSHWLWLYH�HTXLOLEULXP��ZH�WDNH�LQWR�DFFRXQW�WKH�IRUFLQJ�IXQFWLRQ�WKDW�FRQVWLWXWHV� WKH

GHPDQG�F\FOH��EXW� ODJJHG�EHKDYLRUDO� UHDFWLRQV�FDQ�VWLOO�FDXVH�DXWR�FRUUHODWLRQ� LQ� WKH�GHSHQGHQW

YDULDEOHV� �H�J�� VHH� WKH� FKDUWV� SORWWLQJ� WKH� GHSHQGHQW� YDULDEOHV� LQ� )LJXUH� ���� ZLWK� VWDWLRQDU\

GHPDQG�LQ�%56��

8VLQJ�WKLV�UHJUHVVLRQ�PRGHO��DQG�FRPELQLQJ�WKH�FRPSDUDEOH�6%2�DQG�83'$�GDWD��7DEOH

�� SURYLGHV� WKH� HVWLPDWHG� FRHIILFLHQWV� RQ� HDFK� LQGHSHQGHQW� YDULDEOH� LQ� WKH� URZV�� DQG� IRU� HDFK

GHSHQGHQW� YDULDEOH� GHILQHG� E\� WKH� FROXPQV��� � 7KH� W� YDOXH� OHYHOV� DUH� VKRZQ� LQ� SDUHQWKHVLV

FRUUHVSRQGLQJ� WR� HDFK� FRHIILFLHQW� DQG� WKH� FRHIILFLHQWV� WKDW� DUH� VLJQLILFDQW� DUH� SULQWHG� LQ� EROG

IDFHG�W\SH���7DEOH���SURYLGHV�WKH�UHJUHVVLRQ�FRHIILFLHQWV�IRU�WKH�83'$�RQO\�GDWD�VHW��DOORZLQJ�D

FRPSDULVRQ� RI� WKH� �����DQG�����PXVW�VHUYH� EX\HU� FRQVWUDLQW�� � )LQDOO\�� 7DEOH� �� SURYLGHV� WKH

HVWLPDWHV�IRU�WKH�6%2�RQO\�GDWD�VHW�

+����7KUHH�ILUPV�H[HUW�PRUH�PDUNHW�SRZHU�WKDQ�VL[�XQGHU�WKH�83'$�UXOHV��EXW�WKHUH�LV�QR

HFRQRPLFDOO\�RU�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�XQGHU�WKH�6%2�UXOHV�
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7KLV� LV� LQGLFDWHG� E\� FRPSDULQJ� WKH� FRHIILFLHQWV� LQ� URZ�'�� ZLWK� URZ�'�'�� LQ� 7DEOH� ��

1RWH�WKDW�IRU�VHOOHU�DQG�EX\HU�VXUSOXV��DQG�IRU�SULFH��WKH�'�'��FRHIILFLHQWV��DQG�W�YDOXHV��DUH�RI

DOPRVW� HTXDO� EXW� RSSRVLWH� VLJQ� WR� WKRVH� RI� '��� � 7KDW� LV�� WKH� KLJK� VLJQLILFDQFH� RI� WKHVH� '�

FRHIILFLHQWV�LV�DWWULEXWDEOH�WR�83'$�RQO\��QRW�6%2���7KLV�LV�FRQILUPHG�E\�UXQQLQJ�WKH�UHJUHVVLRQ

VHSDUDWHO\�IRU�83'$�DV�FDQ�EH�VHHQ�LQ�7DEOH���DQG�IRU�6%2�LQ�7DEOH�����7R�VXPPDUL]H���PDUNHW

SRZHU�KDV�QR�VLJQLILFDQW�HIIHFW�RQ�HIILFLHQF\�XQGHU�HLWKHU�6%2�RU�83'$�� �%XW�83'$�\LHOGV�D

VLJQLILFDQW� GHFUHDVH� LQ� VHOOHU� SURILWV�� LQFUHDVH� LQ� EX\HU� SURILWV�� DQG� GHFOLQH� LQ� SULFH�� ZKHQ� ZH

LQFUHDVH� WKH� QXPEHU� RI� ILUPV� IURP� �� WR� ��� �8QGHU� WKH� 6%2� UXOHV� WKH� QXPEHU� RI� ILUPV� KDV� QR

VWDWLVWLFDOO\�VLJQLILFDQW�HIIHFW�RQ�EX\HU�RU�VHOOHU�SURILWV��RU�RQ�PDUNHW�SULFH�

+��� � )URP� WKH� URZ� RI� FRHIILFLHQWV� IRU� '�� LQ� 7DEOH� ��� FRQWUDU\� WR� +��� 6%2� \LHOGV� D

VLJQLILFDQW� LQFUHDVH� LQ� HIILFLHQF\� RYHU� 83'$�� � 7KLV� ZH� DWWULEXWH� WR� WKH� LPSURYHG� UHYHODWLRQ

SURSHUWLHV� RI� 6%2� ZKHQ� ERWK� EX\HU� DQG� VHOOHUV� LQFXU� ODUJH� DYRLGDEOH� IL[HG� FRVW� SHQDOWLHV

�DVVRFLDWHG�ZLWK�PLQLPXP�EX\HU�PXVW�VHUYH�FDSDFLWLHV�DQG�PLQLPXP�VHOOHU�PXVW�UXQ�FDSDFLWLHV��

8QGHU� WKH�83'$�UXOHV��KRZHYHU�� WKHUH� LV� OHVV�XQFHUWDLQW\�ZLWK� UHVSHFW� WR�SULFH�GLVFRYHU\� WKDQ

XQGHU� 6%2� UXOHV�� DQG� WKLV� LQGXFHV� PRUH� DWWHPSWV� WR� PDQLSXODWH� RXWFRPHV� ZLWK� D� FRQVHTXHQW

LPSDFW� RQ� SULFHV� DQG� EX\HUV¶� DQG� VHOOHUV¶� SURILW�� � 7KXV� 6%2� \LHOGV� VLJQLILFDQWO\� ORZHU� VHOOHU

VXUSOXV�� KLJKHU�EX\HU� VXUSOXV� DQG� ORZHU�SULFHV� WKDQ�83'$��PHDVXUHG� DV� GHYLDWLRQV� IURP� WKHLU

FRUUHVSRQGLQJ� FRPSHWLWLYH� HTXLOLEULXP� YDOXHV�� � 7KDW� LV�� UHODWLYH� WR� 83'$�� 6%2� UHGLVWULEXWHV

VXUSOXV�IURP�VHOOHUV�WR�EX\HUV��ZKLOH�LQFUHDVLQJ�HIILFLHQF\�

+����$Q�LQFUHDVH�LQ�WKH�PXVW�UXQ�PLQLPXP�EDVHORDG�FDSDFLW\�WR������IURP�����UHGXFHV

HIILFLHQF\� RII�SHDN�� DV� LQGLFDWHG� LQ� 7DEOH� �� E\� WKH� HIILFLHQF\� FRHIILFLHQW� IRU� WKH� LQWHUDFWLRQ

GXPP\��'�'���RWKHUZLVH�HIILFLHQF\�LV�QRW�VLJQLILFDQWO\�LPSDFWHG��DV�LQGLFDWHG�LQ�WKH�URZ�IRU�WKH

'��GXPP\���$OVR��DV�LQGLFDWHG�LQ�URZ�'���LQFUHDVLQJ�WKH�PXVW�UXQ�FDSDFLW\�UHGXFHV�VHOOHU�SURILW
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DQG� SULFHV� DQG� LQFUHDVHV� EX\HU� SURILWV�� EXW� RQO\� IRU� SHDN� DQG� VKRXOGHU� GHPDQGV� �L�H��� QRW� RII

SHDN����2II�SHDN��DV�VKRZQ�E\�WKH�UHVXOWV�IRU�WKH�GXPP\��'�'���VHOOHU�SURILWV�DQG�SULFHV�LQFUHDVH

DQG�EX\HU�SURILWV�GHFUHDVH��DV�VHOOHUV�VXFFHVVIXOO\�DYRLG�FRPSHWLQJ��%HUWUDQG�VW\OH��WKH�RII�SHDN

SULFH� GRZQ� WR� ]HUR� XQGHU� WKH� �����PXVW�UXQ� FRQGLWLRQ�� 7KLV� UHVXOW� KROGV� DIWHU� WDNLQJ� RXW� WKH

HIIHFW� RI� WKH� LQVWLWXWLRQV� �'��� DQG� WKHUHIRUH� KROGV� LQ� ERWK� 6%2� DQG� 83'$�� � 7KLV� LV� IXUWKHU

FRQILUPHG�LQ�7DEOH���DQG���ZKHUH�WKH�UHJUHVVLRQV�DUH�IRU�6%2�DQG�83'$�RQO\���7KHVH�UHVXOWV�DUH

QRW�RQO\�VWDWLVWLFDOO\�VLJQLILFDQW�EXW�VKRZ�XS�DV�HFRQRPLFDOO\�LPSRUWDQW�

+��� � ,Q� 7DEOH� �� UHIHU� WR� WKH� URZ� �'�1'��� RI� FRHIILFLHQWV� PHDVXULQJ� WKH� HIIHFWV� RI� WKH

UHGXFWLRQ� RI� PXVW�VHUYH� SHDN� GHPDQG� IURP� ����� WR� ����� QRWH� WKDW� WKLV� WUHDWPHQWV� \LHOGV

VLJQLILFDQW�DQG�ODUJH�LQFUHDVHV�LQ�HIILFLHQF\�DQG�EX\HUV¶�SURILW��DQG�GHFUHDVHV�LQ�VHOOHUV¶�SURILW�DQG

SULFHV���$V�H[SHFWHG��UHGXFLQJ�WKH�SHDN�GHPDQG�VWUHVV�RQ�EX\HUV��LQFUHDVHV�HIILFLHQF\�E\�JUHDWO\

UHGXFLQJ�PLVVHG�WUDGHV�DQG�WKH�FRQFRPLWDQW�SHQDOWLHV��DQG�UHGLVWULEXWHV�LQFRPH�IURP�VHOOHUV�EDFN

WR�EX\HUV�

7KH�JUHDWHU�UHOLDELOLW\�RI�6%2�UHODWLYH�WR�83'$��LQ�WKLV�QRQFRQYH[�HQYLURQPHQW��LV�PDGH

SDUWLFXODUO\� HYLGHQW�E\� FRPSDULQJ� WKH� DGMXVWHG�5�� DQG�)� VWDWLVWLFV� LQ�7DEOHV� �� DQG� ��� �%RWK� RI

WKHVH� PHDVXUHV� DUH� XQLIRUPO\� KLJKHU�� DFURVV� DOO� PHDVXUHV� RI� SHUIRUPDQFH�� IRU� 6%2� WKDQ� IRU

83'$�

����6XPPDU\�DQG�'LVFXVVLRQ

&RQWUDU\� WR� SUHYLRXV� FRPSDULVRQV� VKRZLQJ� 83'$¶V� KLJK� SHUIRUPDQFH� LQ� FODVVLFDO

HQYLURQPHQWV�� LW�SHUIRUPV�YHU\�SRRUO\� LQ� WKH�FXUUHQW�QRQFRQYH[�HQYLURQPHQW�ZKHUH�6%2�GRHV

TXLWH� ZHOO�� � 7KLV� LV� H[SODLQHG� E\� WKH� JUHDWHU� LQFHQWLYHV� WR� UHYHDO�� DQG� WR� DYRLG� PDQLSXODWLRQ

VWUDWHJLHV�� LQ�6%2��ZKHUH� WKHUH� LV� QR� IHHGEDFN� RI�ZLWKLQ�SHULRG� LQIRUPDWLRQ� DQG� WKH� FRVW� RI� D
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PLVVHG� WUDGH� LV� YHU\� KLJK� ±� KLJK� IRU� VHOOHUV� RII� SHDN�� DQG� IRU� EX\HUV� RQ� SHDN�� � %XW� HYHQ� WKH

VKRXOGHU�GHPDQG�OHYHOV�GR�QRW�UHVFXH�WKH�YHUVLRQ�RI�83'$�VWXGLHG�KHUH�

$UH� WKHUH� UXOH� ³IL[HV´� WKDW�ZRXOG� LPSURYH�83'$"� �:H�KDYH� OLWWOH�GRXEW� WKDW� WKHUH� DUH

PDQ\���7KH�RWKHU�VLGH�UXOH�XVHG�LQ�%56�LV�DQ�REYLRXV�FDQGLGDWH���$OVR�QHHGHG�LV�D�FORVH�UXOH�WKDW

ZLOO� SURPRWH� HDUOLHU� DQG� EHWWHU� UHYHODWLRQ�� H�J�� D� UDQGRP� FORVH�� RU� HQGRJHQRXV� FORVH�� IL[HG�

LQWHUYDO�FDOO��UXOH��6HH�0F&DEH��5DVVHQWL�DQG�6PLWK��������S���������8QGHU�WKH�ODWWHU�WKH�PDUNHW�LV

FDOOHG� ZKHQ� QR� QHZ� WHQWDWLYHO\� DFFHSWHG� ELG� RU� RIIHU� DUULYHV� IRU� D� VSHFLILHG� HODSVHG� WLPH�

$QRWKHU�IL[�ZRXOG�EH�WKH�:LOVRQ��������RU�RWKHU�VWURQJHU�IRUPV�RI�RWKHU�VLGH�UXOHV�

7KH� VHYHULW\� RI� WKH� PXVW�UXQ� JHQHUDWRU� FRQVWUDLQW� ����� YV� ������ DQG� WKH� PXVW�VHUYH

GHPDQG�FRQVWUDLQW�������YV������DUH�VLJQLILFDQW�DQG�LPSRUWDQW���:H�FKRVH�WKLV�SDUDPHWHUL]DWLRQ

EHFDXVH� LW� URXJKO\� FKDUDFWHUL]HV� WKH� H[LVWLQJ� VLWXDWLRQ� LQ� WKH� HOHFWULF� SRZHU� LQGXVWU\��ZKLFK� LV

ODUJHO\�D�SURGXFW�RI�FRPPDQG�UHJXODWRU\�HQYLURQPHQWV�DQG�KDV�D�KLVWRU\�RI�SRRU�LQFHQWLYHV���7KH

RQJRLQJ�GHUHJXODWLRQ�RI�VHYHUDO�DVSHFWV�RI�WKLV�LQGXVWU\�PD\�GUDVWLFDOO\�FKDQJH�WKHVH�FRQVWUDLQWV�

)RU�WKLV�UHDVRQ�LW�LV�SDUWLFXODUO\�LPSRUWDQW�WKDW�WKH�V\VWHP�QRW�EH�KDPVWUXQJ�E\�UXOHV�WKDW�KDUGZLUH

DVVXPSWLRQV�WKDW�WKH�IXWXUH�ZLOO� ORRN�OLNH�WKH�SDVW�� �7LPH�RI�GD\�SULFLQJ�WHFKQRORJLHV�LQFOXGLQJ

QHWZRUN�PHWHULQJ�DQG�VZLWFKLQJ�GHYLFHV�ZLOO�LQFUHDVH�WKH�GHSOR\PHQW�RI�YROXQWDU\��LQWHUUXSWLEOH

GHPDQG�RSWLRQV��DQ�HIILFLHQW�VXEVWLWXWH�IRU�ERWK�JHQHUDWRU�DQG�WUDQVPLVVLRQ�FDSDFLW\���*HQHUDWRU

WHFKQRORJLHV�WKDW�DUH�DOUHDG\�XSRQ�XV��DQG�QHZ�RQHV�RQ�WKH�KRUL]RQ�ZLOO�JUDGXDOO\�DOWHU�WKH�VWRFN

RI� JHQHUDWRU� DVVHWV�� LQWURGXFLQJ� PRUH� IOH[LEOH� FRVW� HIILFLHQW� PHDQV� RI� HOHFWULFDO� HQHUJ\

SURGXFWLRQ�� � �7KRPDV� DQG� 6FKQHLGHU�� ������� � %HVLGHV� UHGXFLQJ� QRQFRQYH[LWLHV�� WKHVH

WHFKQRORJLHV�ZLOO�LQFUHDVH�UHOLDELOLW\�E\�UHGXFLQJ�GHSHQGHQFH�RQ�VXSSO\�VLGH�JHQHUDWRU�VSLQQLQJ

UHVHUYHV��DQG�LQFUHDVLQJ�GHSHQGHQFH�RQ�GHPDQG�VLGH�IOH[LELOLW\�
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)RRWQRWHV

∗� :H�DUH�LQGHEWHG�WR�WKH�3URJUHVV�DQG�)UHHGRP�)RXQGDWLRQ�IRU�ILQDQFLDO�VXSSRUW�DQG�WKH�ODUJH

QXPEHU�RI�XWLOLW\�H[HFXWLYHV�DQG�HQJLQHHUV�ZKR�SDUWLFLSDWHG� LQ� VHYHUDO�3))�ZRUNVKRSV�DQG

FRQVXOWLQJ� VHVVLRQV� GLUHFWHG� WR� WKH� H[SHULPHQWDO� GHVLJQ� GHYHORSHG� LQ� WKLV� SDSHU� DQG� LQ

%DFNHUPDQ�� 'HQWRQ�� 5DVVHQWL� DQG� 6PLWK� �������� � 7KHLU� LQSXW�� SULRU� WR� FRQGXFWLQJ� WKH

H[SHULPHQWV��ZDV�FHQWUDO� LQ�GHWHUPLQLQJ� WKH�GHVLJQ� IHDWXUHV� WKDW�ZHUH� LQFRUSRUDWHG� LQWR� WKH

ILQDO�SODQ�

��� :H� IRXQG� LW� LQWHUHVWLQJ� WKDW� LQGXVWU\� UHSUHVHQWDWLYHV��ZKLOH� UHFRJQL]LQJ� WKDW� DFDGHPLFV� DUH

PHPRUL]HG�E\�QHWZRUN�H[WHUQDOLWLHV��ORRS�IORZ�SUREOHPV���FRQVLGHU�WKLV�D�ORZHU�SULRULW\�LVVXH

WKDQ� VWXG\LQJ� PDUNHW� SHUIRUPDQFH� DQG� EHKDYLRU� LQ� WKH� FRQWH[W� RI� JHQHUDWRU� VXSSO\

LQIOH[LELOLWLHV� DQG� WKH� OLPLWHG� FXUUHQW� WHFKQLFDO� DELOLW\� RI� ORFDO� GLVWULEXWLRQ� FRPSDQLHV

�ZKROHVDOH�EX\HUV� LQ�RXU�PDUNHW�� WR� LQWHUUXSW�GHPDQG�� �+HQFH�� WKH\�ZHUH� FRPIRUWDEOH�ZLWK

WKH�VLPSOH�TXDGUDWLF�ORVV��UDGLDO�QHWZRUN��XVHG�EHORZ��SURYLGHG�WKDW�WKH�VXSSO\�DQG�GHPDQG

LQIOH[LELOLWLHV�ZHUH�LQFRUSRUDWHG�LQWR�WKH�V\VWHP�

��� ,I�\RX�KDYH�Q�≥���JHQHUDWRU�IDFLOLWLHV��LW�LV�QHYHU�RSWLPDO�WR�RSHUDWH�PRUH�WKDQ�RQH�RI�WKHP�DW

GHFOLQLQJ�PDUJLQDO�FRVW��DQG�³LI�RQH�IDFLOLW\�LV�RSHUDWHG�DW�GHFOLQLQJ�PDUJLQDO�FRVW�WKH�UDWH�RI

GHFUHDVH�RI�LWV�PDUJLQDO�FRVW�FXUYH�PXVW�EH�VPDOOHU�LQ�DEVROXWH�YDOXH�WKDQ�WKH�UDWH�RI�LQFUHDVH

RI� WKH� KRUL]RQWDOO\� VXPPHG�PDUJLQDO� FRVW� FXUYHV� RI� DOO� RWKHU� IDFLOLWLHV�´� �6PLWK�� ������ S�

�����

��� 7KLV�VSHFLILFDWLRQ�ZDV�VWURQJO\�HQGRUVHG�E\�RXU�LQGXVWU\�FULWLFV�DV�D�PHDQV�RI�FDSWXULQJ�WKHLU

LQVLVWHQFH�WKDW�VXFK�EDVHORDG�XQLWV�VKRXOG�QHYHU�EH�UDPSHG�EHORZ�WKHLU�PLQLPXP�FDSDFLWLHV�±

D� IDFW� WKH\� EHOLHYH� PDUNHW� PHFKDQLVPV� PXVW� FRQWHQG� ZLWK�� � 7KHVH� DYRLGDEOH� IL[HG� FRVW

SHQDOWLHV��GHVLJQHG�WR�LQGXFH�WKH�DSSURSULDWH�EHKDYLRU��UHSUHVHQW�DOO�WKH�IXHO��UDPSLQJ��VWDUW�
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XS��ORVW�RXWSXW��DQG�H[WUDRUGLQDU\�ZHDU�FRVWV�DVVRFLDWHG�ZLWK�SDUWLDO�RU�FRPSOHWH�VKXW�GRZQ�

DQG�VXEVHTXHQW�UHFRPPLWPHQW��FRQVHTXHQW�WR�D�IDLOXUH�WR�PDLQWDLQ�PLQLPXP�ORDGHG�FDSDFLW\�

�7KH\�DUH�QRW�D�FRVW�WKDW�LV�DYRLGHG�DW�]HUR�RXWSXW�E\�QRW�SURGXFLQJ��EXW�UDWKHU�D�FRVW�WKDW�LV

DYRLGHG� E\� NHHSLQJ� WKH� XQLW� RQ� OLQH� DQG� UXQQLQJ��� � 0RUH� LPSRUWDQW�� WKH\� UHSUHVHQW� WKH

SHUFHLYHG� RSSRUWXQLW\� FRVW� RI� IDLOLQJ� WR� UXQ�� � :H� KDYH� VRIWZDUH� ZKLFK� PRGHOV� JHQHUDWRU

G\QDPLFV�PRUH�³UHDOLVWLFDOO\´�DV�D�PXOWLVWDWH�IDFLOLW\���FROG��ZDUP��KRW��UXQQLQJ�DW�PLQLPXP

RU�DQ\ZKHUH�XS�WR�PD[LPXP�FDSDFLW\��ZLWK�UDPS�UDWHV�DQG�DVVRFLDWHG�FRVW�RI�VWDWH�WUDQVLWLRQ�

DQG� ZHDU� DQG� RXWDJH� SUREDELOLWLHV�� UHODWHG� WR� XVH� KLVWRU\�� � %XW� WKLV� UHGXFWLRQLVW� G\QDPLF

FRPSOH[LW\� ZDV� VHHQ� E\� PDQ\� LQ� WKH� LQGXVWU\� DV� ZDVKLQJ� GRZQ� WR� DQ� XUJHQW� ³PXVW�UXQ´

LPSHUDWLYH�IRU�GHFLVLRQ�PDNHUV���0RVW�RI�WKHVH�G\QDPLF�FRVWV�DUH�XQNQRZQ��EHFDXVH�WKH\�DUH

QHYHU�H[SHULHQFHG�DV�XQLWV�DUH�RSHUDWHG�LQ�WKH�PXVW�UXQ�VWDWH�EHWZHHQ�VFKHGXOHG�RXWDJHV�IRU

PDLQWHQDQFH�� � 2XU� YLHZ� LV� WKDW� WKLV� LPSHUDWLYH� LV� D� FRQVHTXHQFH� RI� WKH� WHFKQRORJLFDO� DQG

UHJXODWRU\�KLVWRU\�RI�WKH�LQGXVWU\��ZKLFK�KDV�DOUHDG\�FKDQJHG�DQG�ZLOO�FRQWLQXH�WR�FKDQJH�LQ

WKH�IXWXUH���7KH�H[LVWLQJ�ODUJH�VWRFN�RI�LQIOH[LEOH�WKHUPDO�EDVHORDG�XQLWV��LQ�IRUHLJQ�FRXQWULHV

DV�ZHOO�DV�WKH�8�6���ZLOO�EH��DQG�DOUHDG\�DUH�EHLQJ��UHSODFHG�E\�PXFK�PRUH�IOH[LEOH�PDFKLQHV

DSSURSULDWH�WR�WKH�GHYHORSLQJ�PDUNHW�HQYLURQPHQWV�

��� 7KLV�PHDQV�RI�FDSWXULQJ�WKH�GHPDQG�VLGH�ZDV�DOVR�VWURQJO\�HQGRUVHG�E\�RXU�LQGXVWU\�FULWLFV

ZKR�VHH�PXVW�UXQ� LPSHUDWLYHV�DV�D�FRUH� IHDWXUH�RI� WKH�SROLWLFDO� DQG�SXEOLF�SUHVVXUHV�ZKLFK

WKH\�IDFH�LQ�WKH�WUDQVLWLRQ�WR�D�GHUHJXODWHG�SRZHU�PDUNHW���3HQDOW\�FRVWV�DYRLGDEOH�E\�ELGGLQJ

KLJK� HQRXJK� WR� DFTXLUH� VXIILFLHQW� FDSDFLW\� WR� VDWLVI\� WKH� VSLNH� LQ� PXVW�VHUYH� GHPDQG� ZDV

YLHZHG� DV� SURYLGLQJ� LQFHQWLYHV� WKDW� DSSURSULDWHO\� UHIOHFWHG� WKH� RSSRUWXQLW\� FRVWV� DV� WKH\

SHUFHLYH�WKHP�� �2XU�YLHZ�LV� WKDW� WKH�PDUNHW��ZLWK� IXOO� WLPH�RI�GD\�FRVWV� UHIOHFWHG� LQ�SULFHV�



��

ZLOO� XOWLPDWHO\� LQFHQWLYL]H� DQG� WUDQVIRUP� WKH�GHPDQG� VLGH� WR�PDNH� YROXQWDU\� DUUDQJHPHQWV

IRU�LQWHUUXSWLELOLW\��DW�D�SULFH��PXFK�PRUH�SUHYDOHQW�

��� 7KH� RII� SHDN� �����PXVW�UXQ� HQWULHV� VKRZQ� LQ� 7DEOH� �� UHIOHFW� D� ERXQGDU\� RSWLPXP� VLQFH

VHOOHUV� FRXOG� QRW� HQWHU� QHJDWLYH� SULFH� RIIHUV�� � 7KH� LQWHULRU� FRPSHWLWLYH� HTXLOLEULXP� IRU� WKLV

FDVH�RFFXUV�DW�S� ���������:H�IDYRU�SHUPLWWLQJ�EDVHORDG�XQLWV�WR�HQWHU�QHJDWLYH�DVNLQJ�SULFHV

�DV�LQ�WKH�$XVWUDOLDQ�PDUNHW��LQGLFDWLQJ�KRZ�PXFK�WKH\�DUH�ZLOOLQJ�WR�SD\�WR�DYRLG�WKH�FRVW�RI

UDPSLQJ�EHORZ�PLQLPXP�FDSDFLW\�

��� :LOVRQ��������DQG�3ORWW��������KDYH�WHVWHG�D�VWURQJ�YHUVLRQ�RI�WKLV�³RWKHU�VLGH´�UXOH�LQ�ZKLFK

ELGV��RIIHUV��RXWVLGH�WKH�LQLWLDO�VXSSO\�DQG�GHPDQG�FURVV�DUH�UHTXLUHG�WR�EH�UDLVHG��ORZHUHG��WR

WKH� LQLWLDO� FOHDULQJ� SULFH� SOXV� �PLQXV�� RQH� XQLW�� RU� FDQQRW� WKHUHDIWHU� EH� FKDQJHG�� �7KH� LGHD

EHKLQG�DOO�WKLV�UXOH�ILQH�WXQLQJ�LV�WR�LQFUHDVH�WKH�LQFHQWLYH�WR�UHYHDO�YDOXH��FRVW����+RZHYHU��D

VHOOHU� �EX\HU�� ZKR� EHOLHYHV� WKDW� WKH� LQLWLDO� SULFH� LV� WRR� KLJK� �ORZ��� DQG� WKDW� WKH� SULFH� ZLOO

VXEVHTXHQWO\�GHFOLQH��LQFUHDVH��FDQ�XQGHUUHYHDO�XQLWV�EHORZ�WKH�LQLWLDO�SULFH�LQ�DQ�DWWHPSW�WR

SUHYHQW�WKH�SULFH�IURP�IDOOLQJ��ULVLQJ����&RQVHTXHQWO\��WKH�SULFH�PD\�DGMXVW�VSRUDGLFDOO\���7KLV

PD\� DFFRXQW� IRU� WKH� SKHQRPHQD� RI� ³VWXWWHULQJ´� REVHUYHG� E\� 3ORWW� �������� � ,Q� 0F&DEH�

5DVVHQWL�DQG�6PLWK��������ZH�REVHUYHG�VXFK�UHVSRQVH�LQHUWLD�XQGHU�WKH�ERWK�VLGHV�UXOH�ZKHQ

LQLWLDO� SULFHV�ZHUH� RXW� RI� HTXLOLEULXP��ZKLFK� LV�ZKDW�PRWLYDWHG� RXU� UHODWLYHO\� OLJKW�KDQGHG

RWKHU�VLGH�UXOH�

��� :H�XVHG�'��DV�DQ�H[SHULHQFH�GXPP\�� ����LI�WZLFH�H[SHULHQFHG����LI�RQFH�H[SHULHQFHG���EXW

LQFOXGLQJ� '�� LQ� WKH� UHJUHVVLRQV� KDG� QR� VLJQLILFDQW� HIIHFWV�� VR� ZH� SRROHG� DOO� H[SHULHQFHG

JURXSV�IRU�WKLV�UHSRUW���,Q�%56�ZH�IRXQG�VLJQLILFDQW�HIIHFWV�LQ�WZLFH�H[SHULHQFHG�VXEMHFWV��EXW

WKH�HQYLURQPHQW�VWXGLHG�ZDV�VWDWLF�±�WKH�VDPH�VXSSO\�DQG�GHPDQG�FRQGLWLRQV�ZHUH�UHSOLFDWHG

IRU����WULDOV�LQ�ERWK�H[SHULHQFHG�JURXSV�



��

��� ,Q�7DEOHV���DQG���ZH�UHSRUW�UHJUHVVLRQV�LQFOXGLQJ�WKH�LQWHUDFWLRQ�GXPPLHV�'�'��DQG�'�'��

,Q�WKH�IXOO�GDWD�VHW�WKHVH�WZR�LQWHUDFWLRQV�\LHOG�RQO\�RQH�PDUJLQDOO\�VLJQLILFDQW�FRHIILFLHQW��WKH

FRHIILFLHQW�RI�EX\HUV�VXUSOXV�RQ�'�'���ZLWK�S� ���������DQG�UHGXFH�WKH�)�VWDWLFV�VXEVWDQWLDOO\�

7KHUHIRUH��ZH�RPLWWHG�WKHVH�LQWHUDFWLRQV�LQ�7DEOH���
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5HIHUHQFHV

%DFNHUPDQ��6WHYHQ��6WHSKHQ�5DVVHQWL�DQG�9HUQRQ�6PLWK��³(IILFLHQF\�DQG�,QFRPH�6KDUHV�LQ�+LJK

'HPDQG� (QHUJ\� 1HWZRUNV�� � :KR� 5HFHLYHV� WKH� &RQJHVWLRQ� 5HQWV� :KHQ� D� /LQH� LV

&RQVWUDLQHG"´� (FRQRPLF� 6FLHQFH� /DERUDWRU\�� 8QLYHUVLW\� RI� $UL]RQD�� -XQH� ���� ����

�5HYLVHG�$SULO����������

%DFNHUPDQ��6WHYHQ��0LFKDHO�'HQWRQ��6WHSKHQ�5DVVHQWL�DQG�9HUQRQ�6PLWK��³0DUNHW�3RZHU�LQ�D

'HUHJXODWHG�(OHFWULFDO�,QGXVWU\���$Q�([SHULPHQWDO�6WXG\�´�(FRQRPLF�6FLHQFH�/DERUDWRU\�

8QLYHUVLW\�RI�$UL]RQD��)HEUXDU\������

0F&DEH�� .HYLQ�� 6WHSKHQ� 5DVVHQWL� DQG� 9HUQRQ� 6PLWK�� ³'HVLJQLQJ� D� 8QLIRUP�3ULFH� 'RXEOH

$XFWLRQ���$Q�([SHULPHQWDO�(YDOXDWLRQ�´�LQ�'��)ULHGPDQ�DQG�-��5XVW��7KH�'RXEOH�$XFWLRQ

0DUNHW�,QVWLWXWLRQV�7KHRULHV�DQG�(YLGHQFH��6DQWD�)H�,QVWLWXWH�6WXGLHV�LQ�WKH�6FLHQFHV�RI

&RPSOH[LW\���5HDGLQJ��0DVV����$GGLVRQ�:HVOH\�������

3ORWW�� &KDUOHV�� ³([SHULPHQWDO� 7HVWV� RI� WKH� 3RZHU� ([FKDQJH� 0HFKDQLVP�´� 5HSRUW� WR� WKH

&DOLIRUQLD�7UXVW�IRU�3RZHU�,QGXVWU\�5HVWUXFWXULQJ�´�-DQXDU\���������

6PLWK��9HUQRQ�/�� � ,QYHVWPHQW� DQG�3URGXFWLRQ�� �&DPEULGJH��0DVV��� �+DUYDUG�8QLYHUVLW\�3UHVV�

�����

7KRPDV�� 5REHUW� -�� DQG� 7KRPDV� 5�� 6FKQHLGHU�� ³8QGHUO\LQJ� 7HFKQLFDO� ,VVXHV� LQ� (OHFWULFLW\

'HUHJXODWLRQ�´� 3URFHHGLQJV� RI� WKH� ��WK� $QQXDO� +DZDLL� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ

6\VWHPV�6FLHQFHV��-DQXDU\������

:LOVRQ�� 5REHUW�� ³$FWLYLW\� 5XOHV� IRU� WKH� 3RZHU� ([FKDQJH�´� 5HSRUW� WR� WKH� &DOLIRUQLD� 7UXVW� IRU
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