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$EVWUDFW���7KH�GHULYDWLRQ�RI�WKH�UDGLDWLYH�JUHHQKRXVH�HIIHFW�LV�VKRZQ��H[SODLQLQJ ZKDW�LW�UHSUHVHQWV��
KRZ�LW�IXQFWLRQV� DQG�KRZ�LW�FRPSDUHV�WR�RWKHU�FRQFHSWLRQV�RI�D�JUHHQKRXVH�HIIHFW� 7KH�GHULYDWLRQ�
LV� VKRZQ WR� EH� EDVHG� RQ� XQSK\VLFDO� DQG� XQUHDOLVWLF IRXQGDWLRQDO� SUHPLVHV�� DQG� OHDGV� WR� �SHUKDSV�
QHFHVVDULO\��SK\VLFDO�LPSOLFDWLRQV�ZKLFK�YLRODWH�WKH�ODZV�RI�WKHUPRG\QDPLFV�DQG PDWKHPDWLFV�

,� 7KH�)XQGDPHQWDO�$SSURDFK

2QH� RI� WKH� PRVW� FRPPRQ� H[HUFLVHV� LQ� XQGHUJUDGXDWH� DVWURQRP\� LV� WR� FDOFXODWH� WKH� HIIHFWLYH�
WHPSHUDWXUH�RI� WKH�(DUWK�� JLYHQ� DOO� RI� WKH� UHOHYDQW�SK\VLFDO� SDUDPHWHUV� 7KH� FRQFHSW�RI HIIHFWLYH�
WHPSHUDWXUH�LV GLVFXVVHG�DQG GHILQHG�E\�*UD\ >�@ �SJ���� LV�KLV�GLVFXVVLRQ�RI�VWHOODU�SKRWRVSKHUHV�

´>$@ SK\VLFDO� YDULDEOH� VWURQJO\� DIIHFWLQJ� WKH� QDWXUH� RI� WKH� DWPRVSKHUH� LV� LWV�
FKDUDFWHULVWLF� WHPSHUDWXUH�� �7\SLFDOO\� WKH� WHPSHUDWXUH�GURSV�E\� VRPHZKDW�PRUH�
WKDQ�D�IDFWRU�RI���IURP�WKH�ERWWRP�WR�WKH�WRS�RI�WKH�SKRWRVSKHUH��DQG�LQVWHDG�RI�
FKRRVLQJ�D�WHPSHUDWXUH�DW�VRPH�GHSWK�WR�FKDUDFWHULVH�WKH�WHPSHUDWXUH�SDUDPHWHU��
LW� LV� FXVWRPDU\� WR� XVH� WKH� HIIHFWLYH WHPSHUDWXUH�� � 7KH� HIIHFWLYH� WHPSHUDWXUH� LV�
GHILQHG�LQ�WHUPV�RI�WKH�WRWDO�SRZHU�SHU�XQLW�DUHD�UDGLDWHG�E\�WKH�VWDU�
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ZKHUH�WKH�WRWDO�UDGLDQW�SRZHU�SHU�XQLW�DUHD�LV�JLYHQ�E\�WKH�LQWHJUDO�DQG�>@�Ƴ� ������
[����� :�P� SHU�.�� +HUH�)Y LV�WKH�IOX[�OHDYLQJ�WKH�VWHOODU�VXUIDFH�>@���(TXDWLRQ�>^�`@�
KDV�WKH�IRUP�RI�WKH�6WHIDQ�%ROW]PDQQ�ODZ��>@�PDNLQJ�7HII WKH�WHPSHUDWXUH�RI�D�EODFN�
ERG\�KDYLQJ�WKH�VDPH�SRZHU�RXWSXW�SHU�XQLW�DUHD�DV�WKH�VWDU���%XW�WKH�GLVWULEXWLRQ�
RI�SRZHU�DFURVV�WKH�VSHFWUXP�PD\�GLIIHU�GUDPDWLFDOO\�IURP�D�EODFNERG\�DW�WKH�VDPH�
HIIHFWLYH WHPSHUDWXUH�µ

1RWH�WKDW�HIIHFWLYH�WHPSHUDWXUH�LV�QRW�D�SK\VLFDO�WHPSHUDWXUH�ZKLFK�PXVW QHFHVVDULO\ EH�PHDVXUHG�DW�
DQ\�SDUWLFXODU�ORFDWLRQ��RU�DOWLWXGH� LQ�WKH�DWPRVSKHUH��QRU�LV�LW�D�SK\VLFDO�WHPSHUDWXUH�ZKLFK�VKRXOG
QHFHVVDULO\ EH�PHDVXUHG�RQ�D�VXUIDFH�IRU�DQ�REMHFW�ZLWK�RU�ZLWKRXW�DQ�DWPRVSKHUH� ,Q�SULQFLSOH�DQ�
DWPRVSKHUH DQG�RU�VXUIDFH FRXOG�UDGLDWH�VR�LQFRQJUXHQWO\�WR�D�EODFNERG\�WKDW�LWV�HIIHFWLYH�EODFNERG\�



WHPSHUDWXUH� ZRXOG� QRW� SK\VLFDOO\� FRUUHVSRQG� WR� DQ\� ORFDWLRQ� LQ� WKH� DWPRVSKHUH·V� WHPSHUDWXUH�
GLVWULEXWLRQ RU�REMHFW·V�VXUIDFH�DUHD�DW�DOO� 7KXV��QRWH�WKH�GLIIHUHQFH�LQ�PHDQLQJ�EHWZHHQ�WKH�WHUPV�
´HIIHFWLYH�WHPSHUDWXUHµ��GHILQHG�DERYH��DQG�´SK\VLFDO�WHPSHUDWXUHµ��DV�WKDW�ZKLFK ZRXOG DFWXDOO\�EH�
PHDVXUHG LQ�VLWX E\ ORFDO� WKHUPDO� HTXLOLEULXP �YLD� D� WKHUPRPHWHU� IRU� H[DPSOH�� $Q� ´HIIHFWLYH�
WHPSHUDWXUHµ�LV LQ�HVVHQFH D�ILFWLRQ��DQG�QRW�DQ�DFWXDO�SK\VLFDO WHPSHUDWXUH�

$QG VR�WKH�FRQFHSW�WR�FDOFXODWH�LV�� *LYHQ�WKH�HIIHFWLYH�WHPSHUDWXUH�RI�WKH�6XQ��WKH�GLVWDQFH�RI�WKH�
(DUWK�IURP�WKH�6XQ� WKH�DEVRUSWLYLW\�RI�WKH�(DUWK�DQG�LWV�HPLVVLYLW\� WKH�FURVV�VHFWLRQDO�DUHD�RI�WKH�
(DUWK�DQG�WKH�(DUWK·V�WRWDO�VXUIDFH�DUHD��WKHQ�ZKDW�PXVW�EH�WKH�HIIHFWLYH�WHPSHUDWXUH�RI�WKH�(DUWK"
7KH�H[HUFLVH�LV�OHIW�WR�WKH�UHDGHU��ZLWK�WKH�DQVZHU�FRPLQJ RXW�WR�DSSUR[LPDWHO\���� . �����&� IURP�
DQ�RXWSXW IOX[�RI�����:�P��

/LNH� WKH� 6XQ·V� SKRWRVSKHUH�� WKH�(DUWK·V� WURSRVSKHUH KDV� D SK\VLFDO WHPSHUDWXUH� GLVWULEXWLRQ� DV� D�
IXQFWLRQ�RI�DOWLWXGH�� �,Q�WKH�FDVH�RI�(DUWK·V� WURSRVSKHUH��IRU�QRZ�LW�ZLOO�RQO\�EH�VDLG�WKDW�´IRU� VRPH�
UHDVRQµ LW�KDV�D�WHPSHUDWXUH�GLVWULEXWLRQ�LQ�ZKLFK�WKH�ERWWRP�RI�WKH�WURSRVSKHUH�LV�ZDUPHVW��DQG�WKH�
WRS�WKH FRROHVW�

,,� 7KH�&RQVHQVXV�5DGLDWLYH�*UHHQKRXVH�(IIHFW

7KH�IROORZLQJ�ILJXUH �)LJXUH��� GHSLFWV WKH�PHFKDQLVP�RI�WKH�UDGLDWLYH�JUHHQKRXVH�HIIHFW��ZKLFK�LV�XVHG�
WR�H[SODLQ�ZK\�WKH�ERWWRP�RI�(DUWK·V� WURSRVSKHUH�LV�QXPHULFDOO\�KLJKHU�LQ�SK\VLFDO�WHPSHUDWXUH�DV�
FRPSDUHG�WR (DUWK·V�HIIHFWLYH�WHPSHUDWXUH�

)LJXUH����)URP�WKH�8QLYHUVLW\�RI�:DVKLQJWRQ
V�'HSDUWPHQW�RI�$WPRVSKHULF�6FLHQFHV��
KWWS���ZZZ�DWPRV�ZDVKLQJWRQ�HGX�����4������QRWHVBJUHHQKRXVH�KWPO



6HYHUDO�RWKHU�H[DPSOHV�RI�WKH�DERYH�ILJXUH�FDQ�EH�IRXQG�LQ�$SSHQGL[�$��&RQVHQVXV�/LVWLQJ�RI�WKH�
5DGLDWLYH�*UHHQKRXVH�0HFKDQLVP�� �7KH� FRQFHSW� LV� WKDW� VLQFH� WKH� WURSRVSKHUH�PXVW� HPLW� WKHUPDO�
UDGLDWLRQ�� WKHQ� WKLV� UDGLDWLRQ� GLUHFWHG� WRZDUGV� WKH� (DUWK·V� VXUIDFH� PXVW� LQFUHDVH� WKH� SK\VLFDO�
WHPSHUDWXUH�RI�WKH�ORZHU�WURSRVSKHUH�WR�D�YDOXH�KLJKHU�WKDQ�WKH�HIIHFWLYH�WHPSHUDWXUH�RI�WKH�(DUWK�
ZKLFK�LV�JLYHQ�RQO\�E\�WKH�DYHUDJH�LQFRPLQJ�VRODU�IOX[�

,,,� $�'LVWLQFWLRQ EHWZHHQ *UHHQKRXVH�(IIHFWV

)RU�FODULW\�� LW�VKRXOG�EH�SRLQWHG�RXW�WKDW�WKHUH�DUH�WZR�LQGHSHQGHQW PHFKDQLVPV RI�D�´JUHHQKRXVH�
HIIHFWµ�� � ,Q WKH� WH[WERRN ´7KHUPDO� 3K\VLFVµ >�@�� LQ� UHIHUHQFH� WR� WKH� UDGLDWLYH� JUHHQKRXVH� HIIHFW�
GHVFULEHG�LQ�WKH�SUHYLRXV�VHFWLRQ��LW�LV�VWDWHG �SJ�������

´>7@KLV�PHFKDQLVP� LV�FDOOHG� WKH� >UDGLDWLYH@�JUHHQKRXVH�HIIHFW��HYHQ� WKRXJK�PRVW�
JUHHQKRXVHV� GHSHQG� SULPDULO\� RQ� D� GLIIHUHQW� PHFKDQLVP� �QDPHO\�� OLPLWLQJ�
FRQYHFWLYH�FRROLQJ��µ

$QG�VR��RQH�PHFKDQLVP�RI�D�JUHHQKRXVH�HIIHFW�LV�D�UDGLDWLYH�SKHQRPHQRQ��DQG�KHQFH�KDV�EHHQ�ODEHOHG�
E\� WKH� FXUUHQW� DXWKRU� DV� D� ´UDGLDWLYH� JUHHQKRXVH� HIIHFWµ�� DQG� WKH� RWKHU�PHFKDQLVP� LV� D� SK\VLFDO�
SKHQRPHQRQ� LQYROYLQJ� WKH� SK\VLFDO� HQWUDSPHQW� RI� JDV�� ZKLFK� WKXV� PD\� EH� FDOOHG� D� ´SK\VLFDO�
JUHHQKRXVH�HIIHFWµ���7KH�WZR�PHFKDQLVPV�RSHUDWH�RQ�SK\VLFDOO\�GLVWLQFW�SULQFLSOHV��DQG�VR�VKRXOG�EH
QDPHG�VHSDUDWHO\ DV�VXFK�

7KH�SK\VLFDO�JUHHQKRXVH HIIHFW�RSHUDWLQJ�LQ�DFWXDO�JUHHQKRXVHV�IXQFWLRQV�E\�SUHYHQWLQJ�FRQYHFWLYH�
UHSODFHPHQW�RI�ZDUPHG�DLU���,Q�WKH�RSHQ�DWPRVSKHUH��DLU�ZDUPHG�LQ�FRQWDFW�ZLWK�WKH�VXQOLJKW�KHDWHG�
VXUIDFH�ZLOO�QDWXUDOO\�FRQYHFW DQG�ULVH�DQG�EH�UHSODFHG�E\�FRROHU�DLU�IURP�DERYH��WKLV�OLPLWV�WKH�QHDU�
VXUIDFH�DLU�WHPSHUDWXUH�DW�WKH�ERWWRP�RI�WKH�WURSRVSKHUH�WR�D�ORZHU�YDOXH�WKDQ�LI�IL[HG�DLU�SDUFHOV�ZHUH�
KHDWHG�LQ�SODFH LQ�FRQWDFW�ZLWK�WKH�VXUIDFH� :LWK�����DWPRVSKHULF�H[WLQFWLRQ XSRQ�WKH�VRODU�FRQVWDQW�
RI������:�P���DQ�LQFLGHQFH�DQJOH�RI����GHJUHHV������DOEHGR DQG�����HPLVVLYLW\��D�VXUIDFH�LV�KHDWHG�
WR����&�IURP�VXQOLJKW�� �%\� WUDSSLQJ�D� IL[HG�SDUFHO�RI�DLU�DW� WKH�VXUIDFH�ZLWKLQ� LWV�HQFORVXUH��D� UHDO�
JUHHQKRXVH�DOORZV�WKH�DLU�LQVLGH�WR�EH�ZDUPHG�WR�D�KLJKHU�WHPSHUDWXUH�EHFDXVH LWV�DLU�FDQQRW�FRQYHFW�
DZD\�WR�EH�UHSODFHG�E\�FRROHU�DLU DV�WKDW DLU�ZRXOG�EH�LQ�WKH�RSHQ�

,9� 3UDFWLFDO�)ODZV�LQ�WKH�5DGLDWLYH�*UHHQKRXVH�'HULYDWLRQ

2QH IODZ LQ�WKH�GHULYDWLRQ�RI�WKH�UDGLDWLYH�JUHHQKRXVH�HIIHFW�LV�LWV�FKDUDFWHUL]DWLRQ�RI�WKH�LQSXW�VRODU�
IOX[� WR� WKH�SODQHW·V� VXUIDFH�� �7KH� VRODU� LQSXW�YDOXH ZKLFK� WKH\�GHSLFW RI�����:�P� LV� DFWXDOO\� WKH�
WHUUHVWULDO�RXWSXW�IOX[�ZKLFK�LV�GHWHUPLQHG�LQ�WKH�VROXWLRQ�IRU�WKH�HIIHFWLYH�WHPSHUDWXUH�RI�WKH�(DUWK��
WKDW�LV��WKH�HIIHFWLYH�WHPSHUDWXUH�RI�WKH�(DUWK RI�����& LV�EHLQJ�JLYHQ�DV�WKH KHDWLQJ�SRWHQWLDO�RI�WKH



VRODU�LQSXW�IOX[ RQ�WKH�VXUIDFH�RI�WKH�(DUWK���7KH�HIIHFWLYH�WHPSHUDWXUH�RI�WKH�(DUWK�RI�����&��ZKLFK�
LV�D�IOX[�RI�����:�P���LV�SK\VLFDOO\�QRW�HTXLYDOHQW�WR�WKH�VRODU�LQSXW DQG�LWV�KHDWLQJ�SRWHQWLDO� $OWKRXJK�
WKH�WRWDO�HQHUJ\�LV�FRQVHUYHG LQ�VXFK�D�FDOFXODWLRQ��WKH�SRZHU�HPLWWHG�E\�WKH�(DUWK�GRHV�QRW�DFWXDOO\�
RFFXU�RYHU�WKH�VDPH�VXUIDFH�DUHD DV�WKH�VRODU�SRZHU�DEVRUEHG�E\�WKH�(DUWK� 7HUUHVWULDO�WKHUPDO�SRZHU�
LV�HPLWWHG�RYHU�WKH�HQWLUH�VSKHUH��ZKHUHDV�VRODU�SRZHU�LV�DEVRUEHG�RYHU�RQO\�KDOI�RI�WKH�(DUWK� JLYHQ�
WKDW�UDGLDQW�IOX[�DQG�KHQFH�WKH�HTXLYDOHQW�UDGLDQW�WHPSHUDWXUH IRUFLQJ�SRWHQWLDO LV�D�IXQFWLRQ�RI�DUHD�
�:�P����WKHQ�WKH�LQFRPLQJ�VRODU�IOX[�FDQQRW�KDYH�WKH�VDPH QXPHULFDO YDOXH�DV�WKH�HPLWWHG�WHUUHVWULDO�
IOX[� &RQVHUYDWLRQ�RI�HQHUJ\�GRHV�QRW�UHTXLUH�RU�LPSO\�WKDW�HQHUJLHV�KDYH�WKH�VDPH�FKDUDFWHU��WKDW�LV��
WRWDO�HQHUJ\�PD\�EH�FRQVHUYHG ZKHQ�IDFWRULQJ�LQ�WKH�VXUIDFH�DUHDV�LQYROYHG��EXW�WKH�IOX[�GHQVLW\ DQG�
KHQFH� KHDWLQJ� SRWHQWLDO RI� WKH� HQHUJ\� GRHV� QRW� KDYH� WR� EH� FRQVHUYHG� 7KH� UDGLDWLYH� JUHHQKRXVH�
GHULYDWLRQ�HTXDWHV�IOX[HV RYHU�HTXDO�DUHDV IRU�FRQVHUYDWLRQ�RI�HQHUJ\��UDWKHU�WKDQ�WRWDO�HQHUJ\ RYHU�
XQHTXDO�LQSXW�DQG�RXWSXW�DUHDV� 7KH�FKDUDFWHU�RI�VRODU�LQSXW DW�WKH�(DUWK·V�VXUIDFH LV�QRW�D�XQLIRUP�
IOX[�RI�����:�P� RU�WHPSHUDWXUH�KHDWLQJ�SRWHQWLDO�RI�����& RQ�D�EODFNERG\�

7KH�UDGLDWLYH�JUHHQKRXVH�GLDJUDPV�GHSLFW�WKH�(DUWK�DV�D�IODW�SODQH�LQ�ZKLFK�WKH�LQFRPLQJ�VRODU�IOX[�LV�
GLVWULEXWHG�RYHU�WKH�HQWLUH� WHUUHVWULDO�VXUIDFH�DUHD�DW�RQFH�� �7KLV� LV�XQUHDOLVWLF�DQG�XQSK\VLFDO�� �7KH�
(DUWK�LV�QRW�IODW�DQG�QRU�LV�LQFRPLQJ�VRODU�SRZHU�GLVWULEXWHG�HYHQO\�DFURVV�(DUWK·V HQWLUH VXUIDFH DUHD�
DW�RQFH� ,I�WKH (DUWK�ZHUH IODW�DQG�LWV�HQWLUH�VXUIDFH�DUHD�IDFHG�WKH�6XQ� DV�GHSLFWHG�LQ�WKH�UDGLDWLYH�
JUHHQKRXVH�HIIHFW�GHULYDWLRQV� WKHQ�WKH�(DUWK�ZRXOG�QHHG�WR�EH�WZR�WLPHV�GLVWDQW�IURP�WKH�6XQ�WKDQ�
LW�DFWXDOO\�LV�LQ�RUGHU�WR�UHGXFH�WKH�DEVRUEHG�VRODU�FRQVWDQW �YLD�����DOEHGR� IURP ����:�P� WR�WKH�
����:�P� DV�GHSLFWHG�LQ�WKH�GLDJUDPV���7KLV�LV�D�SK\VLFDO�SDUDGR[�

8QGHU�WKH�VRODU�QRRQ�DQG�DQ�DWPRVSKHUH�JLYLQJ�����H[WLQFWLRQ��WKH�VRODU�FRQVWDQW�RI������:�P� FDQ
LQGXFH�D�GDUN�VXUIDFH�ZLWK�KLJK�HPLVVLYLW\�WR�����&���7KH�UDGLDWLYH�JUHHQKRXVH�GHULYDWLRQV�ZLWK�WKHLU�
����:�P� �����&��RI�VRODU�IOX[�LPSO\�WKDW�VRODU�SRZHU�FDQQRW��IRU�H[DPSOH��PHOW�LFH�RI�LWV�RZQ�SRZHU�

1RZ�DOWKRXJK�WKHVH�DUH�SUDFWLFDO�SK\VLFDO�IODZV�LQ�WKH�GHULYDWLRQ�RI�WKH�UDGLDWLYH�JUHHQKRXVH�HIIHFW�
IRU�SODQHW�(DUWK��LW�PLJKW�EH�VDLG�WKDW�DV�IDU�DV�DYHUDJHV�JR�LW�LV�VWLOO�D�YDOLG�VLPSOLILHG�VXPPDU\�RI�WKH�
UHOHYDQW� UDGLDWLYH� HQHUJ\� H[FKDQJHV� ,V� LW� SRVVLEOH� WKDW� VWDUWLQJ� RII� ZLWK FODVVLFDOO\ XQUHDOLVWLF�
XQSK\VLFDO DQG� SDUDGR[LFDO FKDUDFWHUL]DWLRQV� RI� D� V\VWHP ZLOO VWLOO� OHDG� WR� UHDOLVWLF� DQG� SK\VLFDO�
RXWFRPHV"

9� 7KHRUHWLFDO�)ODZV�LQ�DQ\�5DGLDWLYH�*UHHQKRXVH�6ROXWLRQ

/HW�XV�UHYLHZ�WKH�GHILQLWLRQ DQG�FKDUDFWHULVWLFV RI�KHDW�

´+HDW LV�GHILQHG�DV�DQ\�VSRQWDQHRXV�IORZ�RI�HQHUJ\�IURP�RQH�REMHFW�WR�DQRWKHU�
FDXVHG�E\�D�GLIIHUHQFH� LQ� WHPSHUDWXUH�EHWZHHQ� WKH�REMHFWV�� �:H�VD\� WKDW�´KHDWµ�
IORZV�IURP�D�ZDUP�UDGLDWRU�LQWR�D�FROG�URRP��IURP�KRW�ZDWHU�LQWR�D�FROG�LFH�FXEH��
DQG�IURP�WKH�KRW�6XQ�WR�WKH�FRRO�(DUWK���7KH�PHFKDQLVP PD\�EH�GLIIHUHQW�LQ�HDFK�
FDVH�� EXW� LQ� HDFK� RI� WKHVH� SURFHVVHV� WKH� HQHUJ\� WUDQVIHUUHG� LV� FDOOHG� ´KHDWµ�µ ²
7KHUPDO�3K\VLFV >�@�SJ�����



´,I� D� SK\VLFDO� SURFHVV� LQFUHDVHV� WKH� WRWDO� HQWURS\� RI� WKH� XQLYHUVH�� WKDW� SURFHVV�
FDQQRW� KDSSHQ� LQ� UHYHUVH� VLQFH� WKLV� ZRXOG� YLRODWH� WKH� VHFRQG� ODZ� RI�
WKHUPRG\QDPLFV� 3URFHVVHV� WKDW� FUHDWH� QHZ� HQWURS\� DUH� WKHUHIRUH� VDLG� WR� EH
LUUHYHUVLEOH� >«@

´3HUKDSV�WKH�PRVW�LPSRUWDQW�W\SH�RI�WKHUPRG\QDPLF�SURFHVV�LV�WKH�IORZ�RI KHDW�
IURP�D�KRW�REMHFW�WR�D�FROG�RQH���:H�VDZ�>«@�WKDW�WKLV�SURFHVV�RFFXUV�EHFDXVH WKH�
WRWDO�PXOWLSOLFLW\�RI�WKH�FRPELQHG�V\VWHP�WKHUHE\�LQFUHDVHV��KHQFH�WKH�WRWDO�HQWURS\�
LQFUHDVHV�DOVR��DQG�KHDW�IORZ�LV�DOZD\V�LUUHYHUVLEOH��>«@

´0RVW�RI�WKH�SURFHVV�ZH�REVHUYH�LQ�OLIH�LQYROYH�ODUJH�HQWURS\�LQFUHDVHV�DUH�WKHUHIRUH�
KLJKO\�LUUHYHUVLEOH��VXQOLJKW�ZDUPLQJ�WKH�(DUWK�>«@�µ ² 7KHUPDO�3K\VLFV >�@�SJ�����

´+HDW� LV�GHILQHG�DV� WKH� IRUP�RI�HQHUJ\� WKDW� LV� WUDQVIHUUHG�DFURVV�D�ERXQGDU\�E\�
YLUWXH� RI� D� WHPSHUDWXUH� GLIIHUHQFH� RU� WHPSHUDWXUH� JUDGLHQW�� ,PSOLHG� LQ� WKLV�
GHILQLWLRQ�LV�WKH�YHU\�LPSRUWDQW�IDFW�WKDW�D�ERG\�QHYHU�FRQWDLQV�KHDW��EXW�WKDW�KHDW�
LV� LGHQWLILHG� DV� KHDW� RQO\� DV� LW� FURVVHV� WKH� ERXQGDU\�� 7KXV�� KHDW� LV� D� WUDQVLHQW�
SKHQRPHQRQ��,I ZH�FRQVLGHU�WKH�KRW�EORFN�RI�FRSSHU�DV�D�V\VWHP�DQG�WKH�FROG�ZDWHU�
LQ�WKH�EHDNHU�DV�DQRWKHU�V\VWHP��ZH�UHFRJQL]H�WKDW�RULJLQDOO\�QHLWKHU�V\VWHP�FRQWDLQV�
DQ\�KHDW��WKH\�GR�FRQWDLQ�HQHUJ\��RI�FRXUVH���:KHQ�WKH�FRSSHU�LV�SODFHG�LQ�WKH�ZDWHU�
DQG�WKH�WZR�DUH�LQ�WKHUPDO�FRPPXQLFDWLRQ��KHDW�LV�WUDQVIHUUHG�IURP�WKH�FRSSHU�WR�
WKH�ZDWHU��XQWLO�HTXLOLEULXP�RI�WHPSHUDWXUH�LV�HVWDEOLVKHG��$W�WKDW�SRLQW�ZH�QR�ORQJHU�
KDYH�KHDW�WUDQVIHU��VLQFH�WKHUH�LV�QR�WHPSHUDWXUH�GLIIHUHQFH��1HLWKHU�RI�WKH�V\VWHPV�
FRQWDLQV� DQ\� KHDW� DW WKH� FRQFOXVLRQ� RI� WKH� SURFHVV�� ,W� DOVR� IROORZV� WKDW� KHDW� LV�
LGHQWLILHG� DW� WKH� ERXQGDULHV� RI� WKH� V\VWHP�� IRU� KHDW� LV� GHILQHG� DV� HQHUJ\� EHLQJ�
WUDQVIHUUHG�DFURVV�WKH�V\VWHP�ERXQGDU\�µ ² 7KHUPRG\QDPLFV�>�@

´7KH� WHPSHUDWXUH� RI� D� ERG\� DORQH� LV� ZKDW� GHWHUPLQHV� ZKHWKHU� KHDW� ZLOO� EH�
WUDQVIHUUHG�IURP�LW�WR�DQRWKHU�ERG\�ZLWK�ZKLFK�LW�LV�LQ�FRQWDFW�RU�YLFH�YHUVD���$�ODUJH�
EORFN�RI�LFH�DW���&�KDV�IDU�PRUH�LQWHUQDO�HQHUJ\�WKDQ�D�FXS�RI�KRW�ZDWHU��\HW�ZKHQ�
WKH�ZDWHU�LV�SRXUHG�RQ�WKH�LFH�VRPH RI�WKH�LFH�PHOWV�DQG�WKH�ZDWHU�EHFRPHV�FRROHU��
ZKLFK�VLJQLILHV�WKDW�HQHUJ\�KDV�SDVVHG�IURP�WKH�ZDWHU�WR�WKH�LFH�

´:KHQ�WKH�WHPSHUDWXUH�RI�D�ERG\�LQFUHDVHV��LW�LV�FXVWRPDU\�WR�VD\�WKDW�KHDW KDV�EHHQ�
DGGHG�WR�LW��ZKHQ�WKH�WHPSHUDWXUH�GHFUHDVHV�� LW� LV�FXVWRPDU\�WR�VD\�WKDW�KHDW�KDV�
EHHQ�UHPRYHG�IURP�LW���:KHQ�QR�ZRUN�LV�GRQH��ƅ8� �4��ZKLFK�VD\V�WKDW�WKH�LQWHUQDO�
HQHUJ\� FKDQJH� RI� WKH� ERG\� LV� HTXDO� WR� WKH� KHDW� WUDQVIHUUHG� WR� LW� IURP� WKH�
VXUURXQGLQJV���2QH�GHILQLWLRQ�RI�KHDW�LV�

+HDW�LV�HQHUJ\�WUDQVIHUUHG�DFURVV WKH�ERXQGDU\�RI�D�V\VWHP�DV�D�UHVXOW�RI�D�WHPSHUDWXUH�GLIIHUHQFH�
RQO\�µ ² &ODVVLFDO�DQG�6WDWLVWLFDO�7KHUPRG\QDPLFV�>�@



´+RZ�DQG�ZK\�GRHV�KHDW�HQHUJ\�IORZ"��,Q�RWKHU�ZRUGV��ZH�QHHG�DQ�H[SUHVVLRQ�IRU�
WKH� GHSHQGHQFH� RI� WKH� IORZ� RI� KHDW� HQHUJ\� RQ� WKH� WHPSHUDWXUH� ILHOG�� � )LUVW�ZH�
VXPPDUL]H�FHUWDLQ�TXDOLWDWLYH�SURSHUWLHV�RI�KHDW�IORZ�ZLWK�ZKLFK�ZH�DUH�DOO�IDPLOLDU�

�� ,I�WKH�WHPSHUDWXUH�LV�FRQVWDQW�LQ�D�UHJLRQ��QR�KHDW�HQHUJ\�IORZV�

�� ,I�WKHUH�DUH�WHPSHUDWXUH�GLIIHUHQFHV��WKH�KHDW�HQHUJ\�IORZV�IURP�WKH�KRWWHU�
UHJLRQ�WR�WKH�FROGHU�UHJLRQ�

>«@µ ² (OHPHQWDU\�$SSOLHG�3DUWLDO�'LIIHUHQWLDO�(TXDWLRQV >�@

1RWH�WKH�PHFKDQLVP E\�ZKLFK�WKH�K\SRWKHVLV�RI�D�UDGLDWLYH�JUHHQKRXVH�HIIHFW�LV�VDLG�WR�IXQFWLRQ��WKH�
WKHUPDO�UDGLDWLRQ�IURP�WKH�DWPRVSKHUH�VHQGV�HQHUJ\�EDFN�WR�WKH�VXUIDFH��DQG�WKLV�LV�VXSSRVHG�WR�VHUYH�
WR�LQFUHDVH�WKH�WHPSHUDWXUH�IXUWKHU WKHUH�LQ�VRPH�ZD\���6HH�$SSHQGL[�$�IRU�D�OLVWLQJ�RI�TXRWDWLRQV�
UHIHUULQJ�WR�WKLV�SURFHVV� ,Q�6FKURHGHU·V�>�@�SJ�������GHSLFWLRQ�RI�WKH�UDGLDWLYH�JUHHQKRXVH�HIIHFW�LW�LV�
VWDWHG�

´(DUWK·V�DWPRVSKHUH�LV�PRVWO\�WUDQVSDUHQW�WR�LQFRPLQJ�VXQOLJKW��EXW�RSDTXH�WR�WKH�LQIUDUHG�
OLJKW�UDGLDWHG�XSZDUG�E\�HDUWK·V�VXUIDFH���,I�ZH�PRGHO�WKH�DWPRVSKHUH�DV�D�VLQJOH�OD\HU��WKHQ�
HTXLOLEULXP�UHTXLUHV�WKDW�HDUWK·V�VXUIDFH�UHFHLYH�DV�PXFK�HQHUJ\�IURP�WKH�DWPRVSKHUH�DV�
IURP�WKH�VXQ�µ

7KH� LPSOLFDWLRQ�EHLQJ�PDGH�KHUH��DV� LQ�WKH�$SSHQGL[�$�OLVW�RI� UHIHUHQFHV�WR�WKH�HIIHFW�� LV� WKDW� WKH�
WKHUPDO�UDGLDQW�HPLVVLRQ�IURP�WKH�DWPRVSKHUH�PXVW�FDXVH�WKH�WHPSHUDWXUH�RI�WKH�VXUIDFH�WR�LQFUHDVH�
IXUWKHU���+RZHYHU��E\�ZKLFK�HTXLOLEULXP RU�WKHUPRG\QDPLFV UHTXLUHPHQW�V��GRHV�LW�OHDG�WKDW�WKH�FROGHU�
DWPRVSKHUH�ZRXOG�FDXVH�WKH�ZDUPHU�VXUIDFH�WR�ZDUP�IXUWKHU E\�UDGLDQW�LQWHUDFWLRQ"��

)URP�WKH�GHILQLWLRQ�DQG�FKDUDFWHULVWLFV�RI�KHDW��ZH�FDQ�VWDWH�WKDW ���UDGLDQW�KHDW�FDQQRW�DQG�GRHV�QRW�
WUDQVIHU�IURP�WKH�FRROHU�DWPRVSKHUH�WR�WKH�ZDUPHU�VXUIDFH��DQG����KHDW�IORZ�RXW�RI�WKH�VXUIDFH�LV�QRW�
D�FRQVHUYHG�TXDQWLW\�DQG�JRHV�WR�]HUR�WR�UHDFK WKHUPDO�HTXLOLEULXP���$QG��JLYHQ�WKH�6WHIDQ�%ROW]PDQQ�
/DZ��ZH�FDQ�DOVR�VWDWH�WKDW����WKHUPDO�UDGLDQW HQHUJ\ HPLVVLRQ�IURP�WKH�VXUIDFH�FDQ EH QHLWKHU VWRSSHG�
QRU�VORZHG�GRZQ�E\�WKH�DWPRVSKHUH�VLQFH�WKHUPDO�UDGLDQW�HPLVVLRQ IURP�D�VXUIDFH LV�VSRQWDQHRXV�



7KXV�� WKH�GHULYDWLRQ�RI� WKH� UDGLDWLYH� JUHHQKRXVH� HIIHFW� LV� DVVHUWLQJ� D�SURFHVV�ZKLFK�GRHV�QRW� DQG�
FDQQRW�RFFXU� 7KHUH�LV�QR�PHFKDQLVP E\�ZKLFK�WKH�FRROHU�DWPRVSKHUH�FRXOG�FDXVH�WKH�ZDUPHU�VXUIDFH�
WR�EHFRPH�ZDUPHU�E\�UDGLDQW�LQWHUDFWLRQ� 7KHUH�DUH�WZR�ZD\V�WR�LQFUHDVH�DQ�REMHFW·V �VXFK�DV�WKH�
(DUWK·V� VXUIDFH� WHPSHUDWXUH�� YLD� ZRUN� DQG�RU� KHDW� 7KHUPDO� UDGLDQW� HPLVVLRQ� IURP� WKH� FRROHU�
DWPRVSKHUH� GRHV� QRW� VDWLVI\ HLWKHU� RI WKHVH FRQGLWLRQV� UHTXLUHG� IRU� LW� WR� DFW� LQ D� KHDWLQJ�� L�H��
WHPSHUDWXUH�LQFUHDVLQJ��IXQFWLRQ IRU�WKH�ZDUPHU�VXUIDFH�

$ FRPPHQW�E\�6FKURHGHU�LV�

´0XFK�RI�WKHUPRG\QDPLFV�GHDOV�ZLWK�WKUHH�FORVHO\�UHODWHG�FRQFHSWV��WHPSHUDWXUH��
HQHUJ\��DQG�KHDW���0XFK�RI�VWXGHQWV·�GLIILFXOW\�ZLWK�WKHUPRG\QDPLFV�FRPHV�IURP�
FRQIXVLQJ�WKHVH�WKUHH�FRQFHSWV�ZLWK�HDFK�RWKHU�µ��>�@�SJ�����

,QGHHG��WKH�IDFW�WKDW�DQ\�REMHFW�ZLOO�VSRQWDQHRXVO\�HPLW�WKHUPDO�UDGLDQW�HQHUJ\�LV�EHLQJ�FRQIXVHG�ZLWK�
ZKDW�KHDW LV�DQG�ZKHQ�HQHUJ\�PD\�RU�PD\�QRW�EHKDYH�DV�KHDW���7KDW�LV��MXVW�EHFDXVH�WKH�DWPRVSKHUH��RU�
DQ\�REMHFW��PD\�HPLW�WKHUPDO�UDGLDQW�HQHUJ\��GRHV�QRW�PHDQ�WKDW�WKDW�HQHUJ\�FDQ�DFW�DV�KHDW�IRU�DQRWKHU�
REMHFW��WKHUH�LV�D�UHTXLUHPHQW�WKDW�IRU�WKDW�HQHUJ\�WR�DFW�DV�KHDW��LW�PXVW�FRPH�IURP�D�ZDUPHU�REMHFW���
,I�LW�FDQ·W�DFW�DV�KHDW��WKHQ�LW�FDQ·W�VHUYH�LQ�DQ\�ZD\�NQRZQ�WR�WKHUPRG\QDPLFV�WR�LQFUHDVH�WHPSHUDWXUH�

9,� &RQFOXVLRQ

/RJLFDO�FRQVLVWHQF\�LV�IRXQG�LQ�WKDW�LI�RQH�EHJLQV�ZLWK�D�IDOVH�UHSUHVHQWDWLRQ�RI�UHDOLW\��WKHQ�RQH�ZLOO�
HQG�ZLWK�IDOVH�FRQFOXVLRQV RU�DVVHUWLRQV DERXW�UHDOLW\���7KDW�LV��WKH�UDGLDWLYH�JUHHQKRXVH�PHFKDQLVP�
ZKLFK�DULVHV�RXW�RI�D�IODW�(DUWK�PRGHO�ZLWK�QR�GD\�DQG�QLJKW�ZLWK�́ FROGµ�VXQVKLQH IRU�LQSXW DQG�ZKLFK�
SUHVHQWV�D�SK\VLFDO�SDUDGR[�LQ�ZKDW�PXVW�EH�WKH�GLVWDQFH�RI�WKH�(DUWK�WR�WKH�6XQ��HQGV�ZLWK�D YLRODWLRQ�
RI�WKH�SK\VLFV�RI KHDW�IORZ DQG�WKXV�WKH�ODZV�RI�WKHUPRG\QDPLFV�

)XUWKHU��LQGHSHQGHQW�RI�EHJLQQLQJ�ZLWK�D�IDOVH�UHSUHVHQWDWLRQ�RI�UHDOLW\��WKH�SRVWXODWH�RI�WKH�UDGLDWLYH�
JUHHQKRXVH�HIIHFW�WKDW�D�FRROHU�REMHFW�FDQ�LQGXFH D ZDUPHU�REMHFW�WR�EHFRPH ZDUPHU�VWLOO E\�UDGLDQW�
HQHUJ\�H[FKDQJH LV�QRW�FRQVLVWHQW�ZLWK�WKH�ODZV�RI�WKHUPRG\QDPLFV�DQG�WKH�GHILQLWLRQ�DQG�FKDUDFWHU�
RI�KHDW�

$�OLQJHULQJ�TXHVWLRQ UHPDLQLQJ LV�WKXV��ZK\�LV�WKH�ERWWRP�RI�WKH�WURSRVSKHUH�ZDUPHU�WKDQ�WKH�UHVW�RI�
WKH�WURSRVSKHUH"��,I�ZH�FRQVLGHU WKDW WKH�WRWDO�HQHUJ\�RI�D�SDUFHO�RI�JDV�LQ�WKH�WURSRVSKHUH�LV�JLYHQ�E\�
LWV�LQWHUQDO�WKHUPDO�HQHUJ\�SOXV�LWV�JUDYLWDWLRQDO�SRWHQWLDO�HQHUJ\ >�@��WKHQ�ZH�KDYH 8� �P&S7���PJK��
ZKHUH�8�LV�WKH�WRWDO�HQHUJ\��P�WKH�PDVV�RI�WKH�SDUFHO��&S LWV�VSHFLILF�KHDW�FDSDFLW\��J�LV�WKH�JUDYLWDWLRQDO�
IRUFH�FRQVWDQW�DW�(DUWK·V�VXUIDFH��DQG�K�WKH�KHLJKW�RI�WKH�SDUFHO DERYH�WKH�VXUIDFH� :KHQ�LQ�WKHUPDO�
HTXLOLEULXP WKHQ�G8� ���DQG�LW�LV�WULYLDO�WR�VROYH�WKDW�G7�GK� ��J�&S��WKDW�LV��WKH�WURSRVSKHUH VKRXOG�
JHQHUDOO\�KDYH D�WHPSHUDWXUH�GLVWULEXWLRQ�ZKHUH�WHPSHUDWXUH�GHFUHDVHV�LQ�YDOXH�ZLWK�KHLJKW�DERYH�WKH�
VXUIDFH���7KH�YDOXH�RI��J�&S ZLWK�J� �����P�V� DQG�&S  �����-�J�. IRU�DLU�UHVXOWV�LQ�WKH�NQRZQ�´GU\�
ODSVH�UDWHµ�IRU�WKH�WURSRVSKHUH RI�DSSUR[LPDWHO\����� .�NP�



,W�LV�D�QHFHVVDU\�FRQVHTXHQFH�RI�PDWKHPDWLFV�WKDW�WKH�DYHUDJH�RI�D�VHTXHQWLDO�GLVWULEXWLRQ�ZLOO�QRW�EH�
IRXQG�DW�LWV�H[WUHPLWLHV��DQG�WKHUHIRUH��WKH�ERWWRP�RI�WKH�WURSRVSKHUH ZLOO�QHFHVVDULO\�EH�ZDUPHU�WKDQ�
DQ\� DYHUDJH WHPSHUDWXUH VWDWH� RI� WKH� WURSRVSKHUH�� LQGHSHQGHQW� RI� DQ\� H[SHFWDWLRQ� IRU� ZKDW� WKH
QXPHULFDO� YDOXH� RI� WKH DYHUDJH� PLJKW EH� ,W� LV� LPSRVVLEOH� IRU WKH� DYHUDJH� WHPSHUDWXUH� RI� WKH�
WURSRVSKHUH WR EH�IRXQG�DW�WKH�ERWWRP�RI�WKH�WURSRVSKHUH� ,I�WKH�(DUWK·V�HIIHFWLYH�WHPSHUDWXUH�RI������
���R&�LV� WR�EH� OLNHQHG�WR�DQ�DFWXDO�DYHUDJH�SK\VLFDO� WHPSHUDWXUH�� WKHQ�WKLV� WHPSHUDWXUH�ZLOO�QRW�EH�
IRXQG�DW�WKH�VXUIDFH�RI�WKH�(DUWK��EXW�DERYH�LW��DQG�WKH�QHDU�VXUIDFH WHPSHUDWXUH RI�WKH�DWPRVSKHUH
ZLOO� EH� ZDUPHU�� � $OEHLW� WKH� UDGLDWLYH� JUHHQKRXVH� HIIHFW� EHLQJ� LQFRPSDWLEOH� ZLWK� SK\VLFV�� WKH�
LQGHSHQGHQW�H[LVWHQFH�RI�WKH�ODSVH�UDWH�QHJDWHV�WKH�QHHG�WR�GHULYH�LW�

*LYHQ�WKDW�WKH�DWPRVSKHUH�QDWXUDOO\�KDV�D�WHPSHUDWXUH�GLVWULEXWLRQ�JLYHQ�E\�FRQVHUYDWLRQ�RI�HQHUJ\�
RI�D�JDV�LQ�D�JUDYLWDWLRQDO�ILHOG��DQG�WKDW�WKH�UDGLDWLYH�JUHHQKRXVH�HIIHFW�SRVWXODWH�LV�WKDW�LWV�UDGLDWLYH�
PHFKDQLVP�VKRXOG�LQGXFH�VXFK�D GLVWULEXWLRQ��WKHQ�WKH�IDFW�WKDW�WKH�REVHUYHG�GLVWULEXWLRQ�LV�RQO\�JLYHQ�
E\ �J�&S �IRU�GU\�DLU��LV�IXUWKHU�HYLGHQFH�WKDW�WKH�UDGLDWLYH�PHFKDQLVP�LV�QRW�LQ�HIIHFW�� $QG�VR�WKH�
HIIHFW�WKDW�WKH�UDGLDWLYH�JUHHQKRXVH�PHFKDQLVP�LV�VXSSRVHG�WR�SURGXFH�GRHV�QRW�PDQLIHVW HPSLULFDOO\��
DV�FRXOG�EH�H[SHFWHG�JLYHQ�WKDW�WKH�HIIHFW�GRHVQ·W�H[LVW�WKHRUHWLFDOO\�

7KH GHULYDWLRQ� RI� WKH SRVWXODWH� RI� WKH� UDGLDWLYH� JUHHQKRXVH�PHFKDQLVP� LV� IRXQG� WR� EH� EDVHG� RQ�
XQUHDOLVWLF�DQG�XQSK\VLFDO�UHSUHVHQWDWLRQV�RI�UHDOLW\���:KHWKHU�WKLV�EDVLV�LV�XVHG�IRU�WKH�GHULYDWLRQ�RU�
QRW�� WKH� SRVWXODWH� RI� D� UDGLDWLYH� JUHHQKRXVH� PHFKDQLVP LV� IRXQG� WR� YLRODWH WKH� ODZV� RI�
WKHUPRG\QDPLFV� 1RW�VXUSULVLQJO\��WKH�HIIHFW�ZKLFK WKH�PHFKDQLVP�LV�VXSSRVHG�WR�SURGXFH� LV QRW�
REVHUYHG�LQ�WKH�DWPRVSKHULF�WHPSHUDWXUH�GLVWULEXWLRQ�

)XQGLQJ

7KLV�UHVHDUFK�UHFHLYHG�QR�IXQGLQJ IURP�DQ\ DJHQF\�LQ�WKH�SXEOLF��FRPPHUFLDO��RU�QRW�IRU�SURILW�
VHFWRUV�



$SSHQGL[�$��&RQVHQVXV�/LVWLQJ�RI�WKH�5DGLDWLYH�*UHHQKRXVH�0HFKDQLVP

+DUYDUG�8QLYHUVLW\

KWWS���DFPJ�VHDV�KDUYDUG�HGX�SHRSOH�IDFXOW\�GMM�ERRN�ERRNFKDS��KWPO

3HQQV\OYDQLD�6WDWH�8QLYHUVLW\

KWWSV���ZZZ�H�HGXFDWLRQ�SVX�HGX�PHWHR����QRGH����



8QLYHUVLW\�RI�&KLFDJR

)RXQG�LQ &KDSWHU����OHFWXUH���YLGHR�OHFWXUH��7KH�*UHHQKRXVH�(IIHFW�

KWWS���PLQGRQOLQH�XFKLFDJR�HGX�PHGLD�SVG�JHRSK\V�3+6&B�����BIDOO�����OHFWXUH��PS�

&ROXPELD�8QLYHUVLW\

KWWS���HHVF�FROXPELD�HGX�FRXUVHV�HHV�FOLPDWH�OHFWXUHV�JKBNXVKQLU�KWPO



.LHKO� 	� 7UHQEHUWK�� �(DUWK·V� $QQXDO� *OREDO� 0HDQ� (QHUJ\� %XGJHW�� %XOOHWLQ� RI� WKH� $PHULFDQ�
0HWHRURORJLFDO 6RFLHW\

KWWS���MRXUQDOV�DPHWVRF�RUJ�GRL�DEV��������������
���������������&������$($*0(%��(����&2��%�

1$6$�

´:K\�LV�WKLV�SURFHVV FDOOHG��7KH�*UHHQKRXVH�(IIHFW"���7KH�6XQ�KHDWV�WKH�JURXQG�DQG�JUHHQHU\�LQVLGH�
WKH�JUHHQKRXVH��EXW�WKH�JODVV�DEVRUEV�WKH�UH�UDGLDWHG�LQIUD�UHG�DQG�UHWXUQV�VRPH�RI�LW�WR�WKH�LQVLGH�µ

KWWS���ZZZ�LVWS�JVIF�QDVD�JRY�VWDUJD]H�/VXQ�OLW�KWP

+XQDQ�8QLYHUVLW\��&KLQD

´/LJKW�IURP�WKH�VXQ�LQFOXGHV�WKH�HQWLUH�YLVLEOH�UHJLRQ�DQG�VPDOOHU�SRUWLRQV�RI�WKH�DGMDFHQW�89�DQG�
LQIUDUHG� UHJLRQV�� � 6XQOLJKW� SHQHWUDWHV� WKH� DWPRVSKHUH� DQG� ZDUPV� WKH� HDUWK·V� VXUIDFH�� � /RQJHU�
ZDYHOHQJWK� LQIUDUHG� UDGLDWLRQ� LV� UDGLDWHG� IURP� WKH� HDUWK·V� VXUIDFH�� �$� FRQVLGHUDEOH� DPRXQW� RI� WKH�
RXWJRLQJ�,5�UDGLDWLRQ�LV�DEVRUEHG�E\�JDVHV�LQ�WKH�DWPRVSKHUH�DQG�UHUDGLDWHG�EDFN�WR�HDUWK���7KH�JDVHV�
LQ�WKH�DWPRVSKHUH�WKDW�DFW�OLNH�JODVV�LQ�D�JUHHQKRXVH�DUH�FDOOHG�JUHHQKRXVH�JDVHV�µ

KWWS���MSNF�O]MWX�HGX�FQ�KMK[�MSNF���SSW



$SSDODFKLDQ�6WDWH�8QLYHUVLW\��1RUWK�&DUROLQD�

´2XU�DWPRVSKHUH�LV�D�VHOHFWLYH�ILOWHU�VLQFH�LW�LV�WUDQVSDUHQW�WR�VRPH�ZDYHOHQJWKV�DQG�DEVRUEV�RWKHUV���
7KH�JUHHQKRXVH�HIIHFW�RFFXUV�ZKHQ�WKH�HQHUJ\�DEVRUEHG�LV�QRW�DOO�UDGLDWHG�EHFDXVH�RI�WKH�ILOWHULQJ�RI�
WKH�DWPRVSKHUH��6RPH�RI�WKH�HDUWK·V�UDGLDWHG�HQHUJ\�LV�UHIOHFWHG�EDFN�WR�WKH�VXUIDFH��&RQVHTXHQWO\�WKH�
HDUWK·V�DWPRVSKHUH�KDV�DQ�LQFUHDVHG�WHPSHUDWXUH��7KLV�SURFHVV�LV�PXFK�OLNH�WKH�DFWLRQ�RI�JODVV�LQ�D�
JUHHQKRXVH�µ

KWWS���ZZZ�SK\VLFV�DSSVWDWH�HGX�FRXUVHV�)LUVW([DP5HYLHZ�UWI

7KH�8QLYHUVLW\�RI�WKH�:HVWHUQ�&DSH��6RXWK�$IULFD

´$�JUHHQKRXVH�LV�PDGH�HQWLUHO\�RI�JODVV��:KHQ�VXQOLJKW��VKRUWZDYH�UDGLDWLRQ��VWULNHV�WKH�JODVV��PRVW�
RI� LW�SDVVHV�WKURXJK�DQG�ZDUPV�XS�WKH�SODQWV�� VRLO�DQG�DLU� LQVLGH�WKH�JUHHQKRXVH��$V�WKHVH�REMHFWV�
ZDUP�XS�WKH\�JLYH�RII�KHDW��EXW�WKHVH�KHDW�ZDYHV�KDYH�D�PXFK�ORQJHU�ZDYHOHQJWK�WKDQ�WKH�LQFRPLQJ�
UD\V�IURP�WKH�VXQ��7KLV�ORQJZDYH�UDGLDWLRQ�FDQQRW�HDVLO\�SDVV�WKURXJK�JODVV��LW�LV�UH�UDGLDWHG�LQWR�WKH�
JUHHQKRXVH��FDXVLQJ�HYHU\WKLQJ�LQ�LW�WR�KHDW�XS��&DUERQ�GLR[LGH LV�WKH�SROOXWDQW�PRVW�UHVSRQVLEOH�IRU�
LQFUHDVHG�JOREDO�ZDUPLQJ�µ

KWWS���ZZZ�ERWDQ\�XZF�DF�]D�HQYIDFWV�IDFWV�JZDUPLQJ�KWP

7KH�,QVWLWXWH�IRU�(GXFDWLRQDO�7HFKQRORJ\��,WDO\

´-XVW�DV�LW�KDSSHQV�LQ�D�JUHHQKRXVH�ZKHUH�WKH�IXQFWLRQ�FDUERQ�GLR[LGH�SHUIRUPV�LQ�WKH�DWPRVSKHUH�LV�
SOD\HG�E\�JODVV�UDIWHUV��WKH�VXQ
V�HQHUJ\�DUULYHV�GRZQ�DW�WKH�HDUWK��ZKHUH�LW�LV�SDUWLDOO\�DEVRUEHG�DQG�
SDUWLDOO\�UHIOHFWHG��6XFK�UHIOHFWHG�KHDW��KRZHYHU��LV�UHIOHFWHG�DJDLQ��E\�JODVV�DV�IRU�WKH�JUHHQKRXVH��E\�
FDUERQ�GLR[LGH�DV�IRU�WKH�DWPRVSKHUH��GRZQ�RQ�HDUWK��LW�LV�DV�LI�D�SDUW�RI�WKH�KHDW�ZHUH�HQWUDSSHG��WKXV�
GHWHUPLQLQJ�D�JURZWK�RI�WHPSHUDWXUH�RQ�WKH�JURXQG�µ

KWWS���ZZZ�LWG�FQU�LW�JH��ULYLVWD�LQJOHVH�QXPB��JDOLO��KWP

7KH�$XVWULDQ�-,�&'0� 3URJUDPPH

´7KH�(DUWK
V�DWPRVSKHUH�LV�FRPSDUDEOH�WR�D�JODVV�URRI�RI�D�JUHHQKRXVH��WKH�VKRUW�ZDYH�VRODU�UDGLDWLRQ�
SDVVHV�WKURXJK�QHDUO\�XQKLQGHUHG�DQG�ZDUPV�WKH�(DUWK
V�VXUIDFH��)URP�WKH�(DUWK
V�VXUIDFH��WKH�VKRUW�
ZDYH�UDGLDWLRQ�LV�SDUWO\�DEVRUEHG�DQG�SDUWO\�UHIOHFWHG�EDFN�DV�ORQJ�ZDYH�WKHUPDO�UDGLDWLRQ��+RZHYHU��
WKLV�ORQJ�ZDYH�WKHUPDO�UDGLDWLRQ�FDQQRW�SDVV�WKH�DWPRVSKHUH�XQKLQGHUHG�GXH�WR�WKH�JUHHQKRXVH�JDVHV�
EXW�LV�SDUWO\�UHIOHFWHG�EDFN�DJDLQ�WR�WKH�(DUWK
V�VXUIDFH�µ

KWWS���ZZZ�ML�FGP�DXVWULD�DW�HQ�SRUWDO�N\RWRDQGFOLPDWHFKDQJH�RXUFOLPDWH�JUHHQKRXVHHIIHFW�



8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��8�6��*HRORJLFDO�6XUYH\

´7KH�JDVHV�WKDW�HQFLUFOH�WKH�(DUWK�DOORZ�VRPH�RI�WKLV�KHDW WR�HVFDSH�LQWR�VSDFH��EXW�DEVRUE�VRPH�DQG�
UHIOHFW� DQRWKHU� SRUWLRQ� EDFN� WR� WKH� (DUWK�� 7KH� SURFHVV� LV� VLPLODU� LQ� 0RXQWDLQ� 9LHZ�� RQO\�� WKH�
JUHHQKRXVH�WKHUH�LV�PDGH�RI�JODVV�LQVWHDG�RI�JDV�µ

KWWS���KYR�ZU�XVJV�JRY�YROFDQRZDWFK��������B��B���KWPO

5HDO&OLPDWH

´7KH�IDFWRU�RI�WZR�IRU�WKH�UDGLDWLRQ�HPLWWHG�IURP�WKH�DWPRVSKHUH�FRPHV�LQ�EHFDXVH�WKH�DWPRVSKHUH�
UDGLDWHV�ERWK�XS�DQG�GRZQ�µ

KWWS���ZZZ�UHDOFOLPDWH�RUJ�LQGH[�SKS�DUFKLYHV���������OHDUQLQJ�IURP�D�VLPSOH�PRGHO�

7KLQN4XHVW�(GXFDWLRQ�)RXQGDWLRQ

´,Q�D�JUHHQKRXVH��KHDW�IURP�WKH�VXQ�HQWHUV�WKH�JODVV��7KH�KHDW�LQ�WKH�IRUP�RI�LQIUD�UHG�OLJKW�ERXQFHV�
DQG�KHDGV�EDFN�XS� WRZDUGV� WKH�JODVV��7KH�JODVV� WKHQ�DOORZV�RQO\�VRPH�RI� WKLV�KHDW� WR�HVFDSH��EXW�
UHIOHFWV�EDFN�DQRWKHU�SRUWLRQ��7KLV�KHDW�UHPDLQV�ERXQFLQJ�ZLWKLQ�WKH�JUHHQKRXVH��,Q�WKH�FDVH�RI�SODQHW�
(DUWK��WKHUH�LV�QR�JODVV��EXW�WKHUH�LV�DQ�DWPRVSKHUH�ZKLFK�UHWDLQV�KHDW�RU�UHOHDVHV�KHDW�µ

KWWS���OLEUDU\�WKLQNTXHVW�RUJ�������JUHHQKRXVH�KWP

8.�JRYHUQPHQW�ZHEVLWH�

´$IWHU�JDV�PROHFXOHV�DEVRUE�UDGLDWLRQ��WKH\�UH�HPLW�LW�LQ�DOO�GLUHFWLRQV��6RPH�RI�WKH�LQIUDUHG�UDGLDWLRQ�
DEVRUEHG�E\�JDVHV�LQ�WKH�DWPRVSKHUH�LV�WKHUHIRUH�UH�UDGLDWHG�RXW�WRZDUGV�VSDFH�DQG�HYHQWXDOO\�OHDYHV�
WKH� DWPRVSKHUH�� EXW� VRPH� LV� UH�UDGLDWHG� EDFN� WRZDUGV� WKH�(DUWK��ZDUPLQJ� WKH� VXUIDFH DQG� ORZHU�
DWPRVSKHUH� �LOOXVWUDWHG� E\� WKH� ¶EDFN� UDGLDWLRQ·� WHUP LQ� )LJXUH� ���� 7KLV� ZDUPLQJ� LV� NQRZQ� DV� WKH�
JUHHQKRXVH�HIIHFW�DQG�WKH�JDVHV�WKDW�DUH�UHVSRQVLEOH�IRU�LW�DUH�NQRZQ�DV�JUHHQKRXVH�JDVHV�µ

KWWS���ZZZ�ELV�JRY�XN�JR�VFLHQFH�FOLPDWHVFLHQFH�JUHHQKRXVH�HIIHFW



%RVWRQ�8QLYHUVLW\

´$�VLPSOH�JUHHQKRXVH�HIIHFW�PRGHO

$� *ODVV�UHSUHVHQWV�WKH�¶QRUPDO·�JUHHQKRXVH�HIIHFW�RQ�HDUWK DQG�LV�DW�WRS�RI�DWPRVSKHUH

%� 6RODU�VKRUWZDYH�UDGLDWLRQ�6�ODUJHO\�PDNHV�LW�WR�VXUIDFH

&� )RU�HQHUJ\�EDODQFH��WRS�RI�JODVV�PXVW�VHQG�6�EDFN�RXW

'� *UHHQKRXVH�JDVHV�GRQ·W�KDYH�D�SUHIHUUHG�GLUHFWLRQ� WKH\�VHQG�6�XQLWV�LQ�ERWK�GLUHFWLRQV�² XS�
DQG�GRZQ

(� 7KXV� WKH�VXUIDFH�RI�WKH HDUWK�UHFHLYHV��6�GXH WR�WKH�JUHHQKRXVH HIIHFW�² LQVWHDG�RI��6�LI WKHUH�
ZHUH�QR DWPRVSKHUH�

)� 7KHUPDO�UDGLDWLRQ HPLWWHG�IURP�HDUWK� ��6�µ

KWWS���SHRSOH�EX�HGX�QDWKDQ�JH���B��B��SGI



9,,� 5HIHUHQFHV

>�@�'��)��*UD\��7KH�2EVHUYDWLRQ�DQG�$QDO\VLV�RI�6WHOODU�3KRWRVSKHUHV��&DPEULGJH�8QLYHUVLW\�3UHVV��
������

>�@�'��9��6FKURHGHU��7KHUPDO�3K\VLFV��$GGLVRQ�:HVOH\�/RQJPDQ��������

>�@�*��-��9��:\OHQ��7KHUPRG\QDPLFV��-RKQ�:LOH\�	�6RQV��������

>�@�$��+��&DUWHU��&ODVVLFDO�DQG�6WDWLVWLFDO�7KHUPRG\QDPLFV��3UHQWLFH�+DOO��������

>�@�5�� +DEHUPDQ�� (OHPHQWDU\� $SSOLHG� 3DUWLDO� 'LIIHUHQWLDO� (TXDWLRQV�� :LWK� )RXULHU� 6HULHV� DQG�
%RXQGDU\�9DOXH�3UREOHPV��3UHQWLFH�+DOO��������

>�@�+�� -HOEULQJ�� �7KH� �*UHHQKRXVH� (IIHFW�� DV� D� )XQFWLRQ� RI� $WPRVSKHULF� 0DVV��� (QHUJ\� 	�
(QYLURQPHQW��YRO������QR����	��� ������


