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7KH�0$67(5� IUDPHZRUN� IRU� DVVHVVLQJ� WKH� LPSDFW� RI� VSHHG�GHVFULEHG� LQ� WKLV� SDSHU� FRQVLGHUV

WKH�HIIHFWV�RI�VSHHG�RQ�DFFLGHQWV�DQG�DFFLGHQW�FRVWV��WLPH�DQG�YHKLFOH�RSHUDWLQJ�FRVWV��DV�ZHOO�DV

HQYLURQPHQWDO�HIIHFWV��7KH�IUDPHZRUN�FDQ�EH�DSSOLHG�WR�WKH�DVVHVVPHQW�RI�GLUHFW��OLQN�OHYHO��DQG

LQGLUHFW� �QHWZRUN� OHYHO�� LPSDFWV�� 7KH� DVVHVVPHQW� RI� LPSDFWV� WDNHV� SODFH� RQ� WKUHH� OHYHOV�� D�

PRQHWDU\� LPSDFWV�� E�� RWKHU� TXDQWLWDWLYH� LPSDFWV�� DQG� F�� TXDOLWDWLYH� LPSDFWV�� 'LVWULEXWLRQDO

LPSDFWV�DUH�GHVFULEHG�E\�LQGLFDWLQJ�SRSXODWLRQ�RU�URDG�XVHU�JURXSV�WKDW�DUH�DIIHFWHG�GLIIHUHQWO\

E\�WKH�YDULRXV�HIIHFWV��6SHFLDO�DWWHQWLRQ�KDV�EHHQ�SDLG�WR�WKH�HDVH�RI�DSSOLFDWLRQ��WUDQVSDUHQF\�RI

WKH�FDOFXODWLRQV�DQG�FOHDU�SUHVHQWDWLRQ�RI�WKH�UHVXOWV��7KH�IUDPHZRUN�DOORZV�WKH�XVHU�WR�VHOHFW�WKH

LPSDFW�IXQFWLRQV��H�J��KRZ�DFFLGHQWV�RU�H[KDXVW�HPLVVLRQV�GHSHQG�RQ�VSHHG��DQG�XQLW�YDOXHV�RI

PRQHWDU\� HIIHFWV�� 7KLV� HQDEOHV� WKH� XVH� RI� WKH� ODWHVW� UHVHDUFK� UHVXOWV� DQG� WKH� FRQVLGHUDWLRQ� RI

QDWLRQDO�RU�ORFDO�SUHIHUHQFHV��7KH�XVH�RI�WKH�0$67(5�IUDPHZRUN�LV�LOOXVWUDWHG�ZLWK�D�FDVH�IURP

)LQODQG�

� ,1752'8&7,21

7KLV�SDSHU�SHUWDLQV�WR�WKH�TXHVWLRQ��ZKDW�DUH�DFFHSWDEOH�UDQJHV�RI�VSHHG�RI�URDG�WUDIILF

DQG� SUHVHQWV� D� IUDPHZRUN� WKDW� FDQ� EH� XVHG� LQ� DQVZHULQJ� WKDW� TXHVWLRQ�� 7KH� SRLQWV� RI

GHSDUWXUH�IRU�WKH�GHYHORSPHQW�RI�WKH�DVVHVVPHQW�IUDPHZRUN�ZHUH�WKDW�LW�VKRXOG�EH

•� DSSOLFDEOH�IURP�WKH�OHYHO�RI�LQGLYLGXDO�OLQNV�WR�ZKROH�URDG�QHWZRUNV�
•� LQWHUSUHWDEOH� LQ� PRQHWDU\� WHUPV� DV� IDU� DV� SUDFWLFDOO\� SRVVLEOH� ZLWKRXW� IRUJHWWLQJ

LPSDFWV�WKDW�DUH�GLIILFXOW�WR�H[SUHVV�PRQHWDULO\�

•� WUDQVSDUHQW�LQ�WKH�VHQVH�WKDW�WKH�EDVHV�RI�DOO�WKH�FDOFXODWLRQV�DUH�PDGH�H[SOLFLW�
•� HDV\� WR� PRGLI\� ZKHQ� QHZ� LQIRUPDWLRQ� RI� WKH� LPSDFWV� RI� VSHHG� RU� HYDOXDWLRQ� RI

HIIHFWV�EHFRPHV�DYDLODEOH�DQG
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•� IOH[LEOH�HQRXJK�WR�DOORZ�UHJLRQDO�DQG�FXOWXUDO�GLIIHUHQFHV�LQ�WKH�ZHLJKLQJ�RI�GLIIHUHQW
HIIHFWV�RI�VSHHG

7KH�JHQHUDO�EDFNJURXQG��GHYHORSPHQW�DQG�VWUXFWXUH�RI�WKH�DVVHVVPHQW�IUDPHZRUN�KDYH

EHHQ�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�WKH�WZR�0$67(5�UHSRUWV��.DOOEHUJ�	�7RLYDQHQ������

������

� 62&,2�(&2120,&�)($6,%,/,7<

7KH� IUDPHZRUN� DLPV� DW� SURYLGLQJ� PHDQV� IRU� GHFLVLRQ�PDNHUV� WR� HVWDEOLVK� WKH� VRFLR�

HFRQRPLF� IHDVLELOLW\� RI� D� JLYHQ� VSHHG� PDQDJHPHQW� SROLF\�� 7KH� WZR� FHQWUDO� IDFHWV

LQYROYHG�DUH�WKH�PDJQLWXGH�DQG�WKH�GLVWULEXWLRQ�RI�WKH� LPSDFWV��,QIRUPDWLRQ�RQ�WKHVH� LV

QHFHVVDU\�LQ�GHWHUPLQLQJ�

•� (IILFLHQF\¥HIILFLHQW� XVH� RI� VRFLHW\©V� VFDUFH� UHVRXUFHV�� L�H�� PLQLPLVDWLRQ� RI� FRVWV

ZKHQ� RXWSXWV� �REMHFWLYHV�� DUH� JLYHQ� RU� PD[LPLVDWLRQ� RI� RXWSXW� �DFKLHYHPHQW� RI

REMHFWLYHV��ZLWK�D�JLYHQ�EXGJHW�

•� (TXLW\¥IDFWRUV� DV� GLVWULEXWLRQ� RI� LQFRPH�� FRVWV� DQG� EHQHILWV�� HTXDO� JURZWK

SRVVLELOLWLHV�DPRQJ�UHJLRQV�RU�FLWL]HQ�JURXSV��DQG�PLQLPXP� OHYHO�RI�VHUYLFH�RIIHUHG

WR�DOO�JURXSV�RU�UHJLRQV�

7KH� VRFLR�HFRQRPLF� YLHZSRLQW� LPSOLHV� WKDW� DOO� UHOHYDQW� LPSDFWV¥SRVLWLYH� DQG

QHJDWLYH¥DUH�LQFOXGHG�UHJDUGOHVV�RI�WR�ZKRP�WKH\�DFFUXH��7KXV�IRU�H[DPSOH�ILVFDO�IXHO

WD[HV�DUH�QHWWHG�RXW�RI�WKH�FDOFXODWLRQV��DV�WKH\�DUH�D�FRVW�IRU�FRQVXPHUV�EXW�D�EHQHILW�IRU

JRYHUQPHQW�

7KH�GLIIHUHQFH�EHWZHHQ�SULYDWH�FRVWV� DQG�VRFLDO�FRVWV� LV� LPSRUWDQW��7KH�DVVHVVPHQW�RI

WKH�VRFLR�HFRQRPLF�IHDVLELOLW\�RI�D�SROLF\� LV�EDVHG�RQ�WKH�FRVWV�H[SHULHQFHG�E\� VRFLHW\�

7KLV� LV�QRW�HTXDO� WR�WKH�VXP�RI� WKH�FRVWV� LQFXUUHG�E\� LQGLYLGXDOV��EHFDXVH� QRW� DOO� FRVWV

DUH�SHUFHLYHG�E\� LQGLYLGXDOV�� ,Q� WKH�FRQWH[W�RI� WKH�FRVWV��DQG�EHQHILWV�� DVVRFLDWHG�ZLWK

WKH�VSHHG�RI�WUDYHO��HYHQ�LI�ZH�DVVXPH�WKDW�HDFK�GULYHU�FKRRVHV�KLV�KHU�VSHHG�UDWLRQDOO\�

¦WKHUH� LV� QR� UHDVRQ� ZK\� WKH� IDFWRUV� WKDW� OHDG� GULYHUV� WR� FKRRVH� SDUWLFXODU� VSHHGV� VKRXOG

UHVXOW� LQ� OHYHOV� RI�VSHHG� WKDW�DUH�SUHIHUDEOH� IURP�WKH�SRLQW� RI� YLHZ� RI� VRFLHW\� DV� D�ZKROH�
EHFDXVH�VRPH�LPSRUWDQW�JDLQV�DQG�ORVVHV�WR�VRFLHW\�UHVXOWLQJ�IURP�YHKLFOHV�EHLQJ�GULYHQ�DW

GLIIHUHQW�VSHHGV�DUH�QRW�H[SHULHQFHG�LQGLYLGXDOO\�E\�WKHLU�GULYHUV�§��$OOVRS������

+HQFH�� LW� LV� LPSRUWDQW� WR� GLVWLQJXLVK� EHWZHHQ� SULYDWHO\� RSWLPDO� VSHHG� DQG� VRFLDOO\

RSWLPDO� VSHHG�� ZKLFK� FRUUHVSRQG� WR� WKH� VSHHG�ZLWK� WKH� OHDVW� SULYDWH� DQG� VRFLDO� FRVWV�

UHVSHFWLYHO\��,W�LV�DFNQRZOHGJHG�WKDW�XVLQJ�PRQH\�DV�WKH�FRPPRQ�XQLW�RI�WKH�LPSDFWV�LV

D�FRQWURYHUVLDO�LVVXH��6RPH�RI�WKH�SULQFLSOHV�DW�VWDNH�DUH�EULHIO\�UHYLHZHG�LQ�VHFWLRQ���
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)LJXUH� �� VXPPDULVHV� WKH� GLUHFW� DQG� LQGLUHFW� LPSDFWV� RI� WKH� VSHHG� RI� WUDIILF�� � ,Q� WKH

IROORZLQJ�� WKH� FDXVDO� OLQNV� �D�� WR� �P�� DUH� EULHIO\� GLVFXVVHG�� 7KRVH� IURP� �D�� WR� �N�� DUH

UHOHYDQW� LQ�DOO� FDVHV��ZKHUHDV� WKRVH� IURP� �O�� WR��P��DUH�FRQVLGHUHG�RQO\� DW� WKH� OHYHO�RI

WUDQVSRUW�QHWZRUNV�

��� 9HKLFOH�RSHUDWLQJ�FRVWV

6SHHG�GLUHFWO\�DIIHFWV� IXHO� FRQVXPSWLRQ�� EXW� LW�PD\� DOVR� LQGLUHFWO\� DIIHFW�PLOHDJH�� VHH

SRLQW� �N�� EHORZ�� � 7KHUH� LV� QR� PDMRU� GLIIHUHQFH� EHWZHHQ� SULYDWH� DQG� VRFLDO� YHKLFOH

RSHUDWLQJ�FRVWV��DOWKRXJK�D�PRWRULVW�GULYLQJ�PRUH�VORZO\�WKDQ�RWKHUV�PD\�LQDGYHUWHQWO\

LQFUHDVH�WKH�IXHO�FRVWV�RI�RWKHU�GULYHUV�

OLQN �QHWZRUN

�������������J� �K�

�D�
9HKLFOH

RSHUDWLQJ�FRVWV

OHYHO �OHYHO

6SHHG

PDQDJHPHQW

$FFHSW�

DELOLW\

�M� �L�
�E�

7UDYHO�WLPH �I� ��O�
6SDWLDO�VRFLR�

HFRQRPLF�LPSDFWV
�H� 3HUFHLYHG

�DFFHVVLELOLW\ ����������������P�

�F�
$FFLGHQWV ��N�

�G�
3ROOXWLRQ

0RELOLW\�DQG

PRGDO�VSOLW

6SHHG

)LJXUH���� �$�VXPPDU\�RI� WKH�GLUHFW�DQG�LQGLUHFW� LPSDFWV�RI� WKH�VSHHG�RI� WUDIILF��6HH

WH[W�

��� 7UDYHO�WLPH

�E���$V�WUDYHO�WLPH�HTXDOV�GLVWDQFH�VSHHG��PHDQ�VSHHG�KDV�D�GLUHFW�HIIHFW�RQ�WUDYHO�WLPH�

+RZHYHU��HVSHFLDOO\� LQ�XUEDQ�FRQGLWLRQV�D� FRQVLGHUDEOH�SDUW�RI� WKH� WUDYHO� WLPH�PD\� EH

VSHQW�QRW�PRYLQJ�DW� DOO� RU�PRYLQJ� DW� YHU\� ORZ� VSHHGV� EHFDXVH� RI� WUDIILF� OLJKWV� DQG�RU

FRQJHVWLRQ�� 1RW� FRQVLGHULQJ� WKLV� KDV� UHVXOWHG� LQ� RYHUHVWLPDWLQJ� WKH� WLPH� SHQDOWLHV� RI

ORZHU�VSHHGV��3ORZGHQ�DQG�+LOOPDQ�������

3ULYDWH� DQG� VRFLDO� WLPH� ORVVHV� GR� GLIIHU� WR� WKH� H[WHQW� WKDW� GULYHUV� FDXVH� WLPH� ORVVHV� WR

RWKHU�SHRSOH�ZLWKRXW�FRQVLGHULQJ�WKHP�LQ�PDNLQJ�WKHLU�VSHHG�GHFLVLRQV�
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��� $FFLGHQWV�DQG�DFFLGHQW�FRVWV

�F���7KH�IDFW�WKDW�LQFUHDVLQJ�GULYLQJ�VSHHG�LQHYLWDEO\�OHDGV�WR�GHFUHDVHG�VDIHW\�KDV�EHHQ

FRQILUPHG�E\�QXPHURXV�VWXGLHV��*HQHUDOO\��DQ� LQFUHDVH�RI���NP�K�LQ�WKH�PHDQ�VSHHG�RI

WUDIILF�LV�H[SHFWHG�WR�LQFUHDVH�WKH�QXPEHU�RI�LQMXU\�DFFLGHQWV�E\�DSSUR[LPDWHO\�����DQG

WKH�HIIHFW�RQ�VHULRXV�DQG�IDWDO�LQMXU\�DFFLGHQWV�LV�HYHQ�JUHDWHU��XS�WR����RU�����(OYLN�HW

DO��������$QGHUVVRQ�HW�DO��������$QGHUVVRQ�	�1LOVVRQ� ������)LQFK� HW� DO�� ������(76&

������5DQWD�	�.DOOEHUJ� ������� 7KXV� VSHHG� DIIHFWV� ERWK� �L�� WKH� IUHTXHQF\� DQG� �LL�� WKH

VHYHULW\�RI�DFFLGHQWV�

��� 3ROOXWLRQ

�G���6SHHG� KDV� D� FRQVLGHUDEOH� HIIHFW� RQ� SROOXWLRQ�� LQFOXGLQJ� QRLVH�� 7KH� UHODWLRQVKLS

EHWZHHQ�VSHHG�DQG�HPLVVLRQ�LV�W\SLFDOO\�D�8�VKDSHG�RU�PRQRWRQRXVO\�DVFHQGLQJ��IRU�WKH

R[LGHV� RI� QLWURJHQ�� FXUYH��:LWK� UHJDUG� WR� QRLVH�� WKH� UHODWLRQVKLS� LV� DOVR� PRQRWRQRXV

ZLWK� D� ORZHU� VSHHG� DOZD\V� UHVXOWLQJ� LQ� D� ORZHU� QRLVH� OHYHO�� $QRWKHU�0$67(5� UHSRUW

�5REHUWVRQ�HW�DO��������GHDOV�ZLWK� WKH� UHODWLRQVKLSV�RI� VSHHG�ZLWK�SROOXWLRQ��QRLVH�DQG

YLEUDWLRQ�LQ�PRUH�GHWDLO�

��� ,PSDFWV�RQ�SHUFHLYHG�DFFHVVLELOLW\

�H��:KHQ�DQ�LQGLYLGXDO�GHFLGHV�RQ�ZKHWKHU�RU�QRW�WR�PDNH�D�FHUWDLQ�MRXUQH\���V�KH�WDNHV

LQWR�DFFRXQW�WKH�EHQHILWV�IURP�PDNLQJ�WKH�MRXUQH\�DV�ZHOO�DV�WKH�FRUUHVSRQGLQJ�FRVWV��DW

OHDVW� LQ� WHUPV� RI� WLPH� DQG� PRQH\�� $FFHVVLELOLW\� KHUH� PHDQV� WKH� LQYHUVH� RI� WKH� WRWDO

GLVEHQHILW� FDXVHG� E\� UHDFKLQJ� WKH� GHVWLQDWLRQ�� 7KH� IDUWKHU� WKH� GHVWLQDWLRQ� DQG�RU� WKH

PRUH� LW� FRVWV� WR� UHDFK� WKHUH�� WKH� OHVV� DFFHVVLEOH� LW� LV� WR� WKH� LQGLYLGXDO�� 7KH� DWWULEXWH

¨SHUFHLYHG©� LV�DGGHG�EHFDXVH�QRW�DOO�RI�WKH�FRVWV�DUH�WDNHQ�LQWR�DFFRXQW��DV� LV�GLVFXVVHG

LQ� VHFWLRQ� DERYH��7KH� FRQVLGHUDWLRQ� RI� YHKLFOH� RSHUDWLQJ� FRVWV� DQG� WUDYHO� WLPH� LV� RQO\

VXEMHFW�WR�SUDFWLFDO�HVWLPDWLRQ�XQFHUWDLQWLHV��7KH�RWKHU�HIIHFWV�RQO\�SOD\�D�PLQRU�UROH� LQ

DVVHVVLQJ�WKH�FRVWV�RI�WUDYHO�GHFLVLRQV�

��� ,PSDFWV�RQ�DQG�RI�DFFHSWDELOLW\

�I���$� GULYHU©V� VXEMHFWLYH� SHUFHSWLRQ� RI� WKH� LPSDFWV� RI� VSHHG� RQ� WKH� �GLV�EHQHILWV� RI

PDNLQJ� WKH� WULS� GHWHUPLQHV� WKH� DFFHSWDELOLW\� RI� HDFK� SRVVLEOH� VSHHG� DQG� OHDGV� WR� WKH

FKRLFH�RI� WKH� VSHHG�ZLWK� WKH�KLJKHVW� DFFHSWDELOLW\�� L�H�� WKH�SULYDWHO\�RSWLPDO� VSHHG� �J��

$QRWKHU�0$67(5� UHSRUW� DGGUHVVHV� WKH� TXHVWLRQ� RI� DFFHSWDELOLW\� RI� VSHHGV� DQG� VSHHG

OLPLWV��5LVVHU�	�/HKQHU�������

$VNLQJ�URDG�XVHUV�DQG�UHVLGHQWV�GLUHFWO\�DERXW�VSHHG�PDQDJHPHQW�SROLFLHV�FRXOG�EH�WKH

EHVW� ZD\� WR� DVVHVV� DFFHSWDELOLW\�� ,GHDOO\�� WKH� LQWHUYLHZHHV� VKRXOG� EH� SURYLGHG� ZLWK

FRPSUHKHQVLYH� LQIRUPDWLRQ�RQ�WKH� LPSDFWV�RI�DQ\�SURSRVHG�VSHHG�FKDQJH��VXFK�DV� WKDW

SURGXFHG�E\�DSSO\LQJ�WKH�0$67(5�IUDPHZRUN��+RZHYHU��FDUH�VKRXOG�EH� WDNHQ�QRW�WR

FDXVH�DQ�LQIRUPDWLRQ�RYHUORDG�
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�K�� ,Q� D� GHPRFUDWLF� VRFLHW\�� WKH� DWWLWXGHV� RI� WKH� SXEOLF� DIIHFW� WKH� VSHHG� PDQDJHPHQW

SROLFLHV�DGRSWHG��7KHUH�LV�QR�LQKHUHQW�JXDUDQWHH�WKDW�GHFLVLRQV�ZLOO�OHDG�WR�LQFUHDVHG�QHW

EHQHILWV� WR� VRFLHW\�� 7KH� H[WHQW� WR� ZKLFK� WKLV� KDSSHQV� LV� GHSHQGHQW� RQ� WKH� GHFLVLRQ�

PDNHU©V� LQWHUHVW�DQG�DELOLW\� WR�VHDUFK� IRU�WKH�FRPPRQ�JRRG�LQ� WKH�PLGVW�RI� FRQIOLFWLQJ

LQIRUPDWLRQ�� DPRQJ� ZKLFK� WKHUH� VKRXOG� EH� REMHFWLYH� LQIRUPDWLRQ� RQ� WKH� LPSDFWV� RI

VSHHG��L��

�M��)LQDOO\��VSHHG�PDQDJHPHQW�LQ�WKH�IRUP�RI�VSHHG�OLPLWV��WKHLU�HQIRUFHPHQW�DQG�RWKHU

PHDQV�PHQWLRQHG�LQ�VHFWLRQ�����LV�RQH�RI�WKH�IDFWRUV�WKDW�GHWHUPLQH�WKH�VSHHGV�RI�WUDIILF�

��� 0RELOLW\�DQG�PRGDO�VSOLW

�N���&KDQJHV� RI� SHUFHLYHG� DFFHVVLELOLW\� REYLRXVO\� KDYH� LPSDFWV� RQ� WUDYHO� GHFLVLRQV�

GHVWLQDWLRQV� DQG� IUHTXHQFLHV� RI� WULSV� PD\� FKDQJH� RU� WKH� WULSV� PD\� EH� PDGH� XVLQJ� D

GLIIHUHQW�PRGH�RI�WUDQVSRUW��7KLV�KROGV� LQ�SULQFLSOH�IURP�WKH� OHYHO�RI�DQ� LQGLYLGXDO� OLQN

WR�WKH�QHWZRUN�OHYHO�

��� 1HWZRUN�OHYHO�LPSDFWV

�O���,I�WKH�SROLF\�LQ�TXHVWLRQ�SHUPDQHQWO\�FKDQJHV�ORFDWLRQV©�DFFHVVLELOLWLHV�LQ�UHODWLRQ�WR

HDFK� RWKHU�� VSDWLDO� VRFLR�HFRQRPLF� HIIHFWV� PD\� RFFXU� LQ� WKH� ORQJ� UXQ�� SHRSOH� DQG

FRPSDQLHV� PRYH� WR� RWKHU� ORFDWLRQV�� )RU� H[DPSOH�� JUHDWHU� VSHHG� RI� WUDYHO� DOORZV� D

KRXVHKROG�WR�UHORFDWH�IDUWKHU�IURP�LWV�ZRUNSODFHV�WR�DUHDV�ZKHUH�WKH�KRXVHKROG�PD\�EH

DEOH�WR�REWDLQ�D�ODUJHU�GZHOOLQJ�IRU�FRVWV�VLPLODU�WR�WKRVH�SULRU�WR�WKH�PRYH�

�P���7KH�GHFLVLRQ�WR�PRYH�IDUWKHU�IURP�WKH�ZRUNSODFHV�KDV�D�GLUHFW�HIIHFW�RQ�WKH�DPRXQW

RI�NLORPHWUHV� WUDYHOOHG�� ,Q�DGGLWLRQ�� LQ� WKH�QHZ� ORFDWLRQ��VRPH�RWKHU�PRGH�RI� WUDQVSRUW

PD\�EH�PRUH�DWWUDFWLYH�WKDQ�RQH�XVHG�SUHYLRXVO\�

��� 2WKHU�LPSDFWV

)LJXUH���GRHV�QRW�DLP�WR�EH�H[KDXVWLYH��&KDQJHV�LQ�WKH�RYHUDOO�PRELOLW\�DQG�PRGDO�VSOLW

PD\�QDWXUDOO\�KDYH�PXOWLSOLHU�HIIHFWV�RQ�WKH�LPSDFWV��D��WR��G��LQ�)LJXUH����,PSRUWDQWO\�

IURP� WKH� VSHHG�PDQDJHPHQW� YLHZSRLQW�� WKHVH� FKDQJHV�PD\� DIIHFW� WKH� VRFLDOO\� RSWLPDO

DYHUDJH�VSHHG��L�H��WKDW�DYHUDJH�VSHHG�RI��WUDIILF�WKDW�FDXVHV�WKH�OHDVW�VRFLDO�FRVWV��

&KDQJHV�PD\�RFFXU�LQ�WKH�YROXPH�DQG�W\SH�RI�WUDQVSRUW�LQIUDVWUXFWXUH�QHHGHG�EHFDXVH�RI

DOWHUDWLRQV� LQ� WKH� VSDWLDO� SDWWHUQ� RI� DFWLYLWLHV��PRELOLW\� DQG�PRGDO� VSOLW�� 7KLV� FDQ� KDYH

YDULRXV� LPSDFWV�RQ�DOO� IRXU�FDWHJRULHV�RI�GLUHFW� LPSDFW��D�WR�G��DV�ZHOO�DV�RQ� ORFDWLRQDO

YDOXHV¥L�H�� ELRORJLFDO� RU� KLVWRULFDO� DVVHWV¥WKDW� PD\� EH� WKUHDWHQHG� E\� LQIUDVWUXFWXUH

FRQVWUXFWLRQ�
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��� $JJUHJDWLQJ�TXDQWLWDWLYH�LPSDFWV

*LYHQ� WKDW� DOO� WKH�FRVWV� DQG�EHQHILWV�RI� D�SROLF\� FDQ�EH�GHVFULEHG�DQG��ZKHUH� IHDVLEOH�

TXDQWLILHG� LQ�WKHLU�RZQ�WHUPV��WKH�UHPDLQLQJ� WDVN�EHIRUH�PDNLQJ�D�GHFLVLRQ� LV� WR�ZHLJK

WKHP�DJDLQVW�HDFK�RWKHU��,Q�RUGHU�WR�DVVHVV�WKH�PLQLPLVDWLRQ�RI�LQSXWV�DQG�PD[LPLVDWLRQ

RI�RXWSXWV��WKH\�ZLOO�ERWK�KDYH�WR�EH�DJJUHJDWHG�XVLQJ�D�FRPPRQ�XQLW��0RQHWLVLQJ�LV�WKH

PRVW�IUHTXHQWO\�XVHG�PHDQV�RI�FRPSDULQJ�WKLQJV�WKDW�KDYH�QR�FRPPRQ�PHDVXUH�

0DQ\�RI�WKHVH�LPSDFWV�GR�QRW�KDYH�D�PDUNHW�SULFH��EHFDXVH�WKHUH�LV�QR�PDUNHW�IRU�WKHP

�WKH\� DUH� FDOOHG� H[WHUQDOLWLHV�� H�J�� DFFLGHQWV� RU� SROOXWLRQ��� 7KH� YDOXHV� IRU� H[WHUQDOLWLHV

PD\�EH�GHULYHG�XVLQJ�D�YDULHW\�RI�PHWKRGV��7KHVH�LQFOXGH�H�J��WKH�DFWXDO�FRVWV�QHHGHG�WR

UHSDLU�RU�SUHYHQW�GDPDJH��WKH�DPRXQWV�RI�PRQH\�SHRSOH�DUH�ZLOOLQJ�WR�SD\�WR�DYRLG�WKH

H[WHUQDOLW\��RU� WKH�DPRXQW�RI�PRQH\� WKH\�ZRXOG� KDYH� WR� EH� SDLG� WR� IHHO� FRPSHQVDWHG�

7KHUH� DUH� QXPHURXV� RWKHU� WHFKQLTXHV� IRU� GHWHUPLQLQJ� WKH� PRQHWDU\� YDOXHV� RI

HQYLURQPHQWDO� JRRGV� WKDW� FDQ� VHOHFWLYHO\� EH� DSSOLHG� WR� WKH� DVVHVVPHQW� RI� DOVR� RWKHU

H[WHUQDOLWLHV��VHH�H�J��'L[RQ�HW�DO���������IRU�DQ�RYHUYLHZ��

%HFDXVH� RI� SUDFWLFDO� GLIILFXOWLHV� DV� ZHOO� DV� LVVXHV� RI� SULQFLSOH�� WKH� SRLQW� RI� GHSDUWXUH

FDQQRW�EH�WKH�PRQHWLVDWLRQ�RI�DOO� WKH� LPSDFWV� WR�\LHOG�D� VLQJOH� HIILFLHQF\�PHDVXUH� �QHW

SUHVHQW� YDOXH�� EHQHILW�FRVW� UDWLR� HWF���� )RU� H[DPSOH�� DVVHVVLQJ� WKH� YDOXH� RI� KXPDQ� OLIH

HQWDLOV� HWKLFDO� FRQVLGHUDWLRQV� WKDW� WUDQVFHQG� HFRQRPLF� DQDO\VLV� �'L[RQ� HW� DO�� ������� ,Q

DGGLWLRQ��GHWHUPLQLQJ�WKH�H[LVWHQFH�YDOXH�RI�H�J��ELRGLYHUVLW\�DV�VXFK�� LQGHSHQGHQWO\�RI

DQ\�QHHGV�DQG�FRQVLGHUDWLRQV�RI�KXPDQNLQG��LV�QRW�SRVVLEOH�

��� 'LVWULEXWLRQ�RI�LPSDFWV

(IILFLHQW�XVH�RI�VRFLHW\©V�VFDUFH�UHVRXUFHV� LV�XVXDOO\�QRW�WKH�VROH� IDFWRU�WKDW�DIIHFWV�WKH

ZHOIDUH� RI� FLWL]HQV�� 7KHUH� DUH� RIWHQ� VHYHUDO� REMHFWLYHV� FRQFHUQLQJ� HTXLW\� DQG

GLVWULEXWLRQDO�IDFWRUV�WKDW�DUH�FRQVLGHUHG�E\�VRFLHW\�WR�EH�HTXDOO\� LPSRUWDQW��VRPHWLPHV

HYHQ�PRUH� LPSRUWDQW�� WKDQ�HIILFLHQF\��(TXLW\�FRPSULVHV� VXFK� IDFWRUV� DV�GLVWULEXWLRQ� RI

LQFRPH��FRVWV�DQG�EHQHILWV��HTXDO�JURZWK�SRVVLELOLWLHV�EHWZHHQ�UHJLRQV�RU�FLWL]HQ�JURXSV�

DQG�PLQLPXP�OHYHO�RI�VHUYLFH�RU�LQFRPH�

,W�LV�REYLRXV�WKDW�GLIIHUHQW�JURXSV�RI�URDG�XVHUV�PD\�KDYH�GLIIHUHQW�RSWLPDO�VSHHGV��H�J�

KHDY\�DQG�OLJKW�YHKLFOHV���7KLV� LV�QRW�D�SUREOHP�DV�VXFK� IRU�IUDPHZRUN�GHVLJQ��EXW�WKH

GHVLUDELOLW\�RI�DGGUHVVLQJ�WKLV�LVVXH�IURP�WKH�HTXLW\�YLHZSRLQW�LPSOLHV�WKH�XVH�RI�LPSDFW

IXQFWLRQV�ZLWK�VXIILFLHQW�UHVROXWLRQ�

��� 3UHYLRXV�DVVHVVPHQW�PHWKRGV

([DPSOHV�RI�SUHYLRXV�VWXGLHV�RI�FRPSUHKHQVLYH�HIIHFWV�RI�VSHHG�DUH�3ORZGHQ�	�+LOOPDQ

��������5LHWYHOG�HW�DO���������DQG�$QGHUVVRQ�HW�DO����������2XU�ZRUN�KDV�EHQHILWHG�IURP

WKHVH�VWXGLHV��+RZHYHU��WKH\�DOO� WDFNOHG�D�SUHGHILQHG�DVVHVVPHQW� WDVN�ZKHUHDV�RXU� DLP
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KDV� EHHQ� WR� FRQVWUXFW� D� IUDPHZRUN�� L�H�� D� VHW� RI� JXLGLQJ� UXOHV� DQG� SULQFLSOHV�� WR� EH

DSSOLHG� DV� ZLGHO\� DV� SRVVLEOH� LQ� VSHHG� PDQDJHPHQW� DVVHVVPHQW�� ,Q� DGGLWLRQ�� OLWWOH

DWWHQWLRQ�KDV�EHHQ�SDLG�WR�WKH�GLVWULEXWLRQ�RI�WKH�LPSDFWV�LQ�WKH�VWXGLHV�PHQWLRQHG�

� 6758&785(�2)�7+(�0$67(5�$66(660(17�)5$0(:25.

��� )UDPHZRUN�VWUXFWXUH

7KH� 0$67(5� IUDPHZRUN� FRQVLVWV� RI� WKUHH� GLVWLQFW� SKDVHV�� ��� RXWOLQLQJ�� ��

PHDVXUHPHQW� DQG� ��� DVVHVVPHQW�� (DFK� SKDVH� FDQ� EH� GLYLGHG� LQWR� D� QXPEHU� RI� VWHSV

�)LJXUH����

7KH� SKDVHV� DQG� WKH� VWHSV� ZLWKLQ� WKHP� DUH� VNHWFKHG� LQ� WKH� IROORZLQJ� VHFWLRQV�� 7KH

LQGH[LQJ�IURP�$�WR�/�EHORZ�UHIHU�WR�)LJXUH���

���2XWOLQLQJ ⇒ ���0HDVXUHPHQW ⇒ ���$VVHVVPHQW

$��'HFLGLQJ�WKH
PHDVXUH�RU�SROLF\�WR�EH
WHVWHG

'��&KRRVLQJ�WKH�LPSDFW
IXQFWLRQV�RU�PRGHOV�DQG
JDWKHULQJ�GDWD

+��6XPPDULVLQJ�WKH�QHW
LPSDFWV

%��'HFLGLQJ�RQ�OLQN�RU
QHWZRUN�OHYHO
DVVHVVPHQW

(��'HFLGLQJ�RQ�ZKLFK
LPSDFWV�WR�PRQHWLVH�DW
ZKDW�PRQHWDU\�YDOXH

,��$QDO\VLQJ�WKH
GLVWULEXWLRQDO�HIIHFWV

&��(VWDEOLVKLQJ�ZKLFK
LPSDFWV�DUH�UHOHYDQW�WR
WKH�FDVH�FRQFHUQHG

)��0DNLQJ�WKH
FDOFXODWLRQV

-��0DNLQJ�VHQVLWLYLW\
WHVWV�ZLWK�WKH�NH\
DVVXPSWLRQV

*��$QDO\VLQJ�WKH�H[WHQW
RI�QRQ�TXDQWLILDEOH
LPSDFWV

.��$QDO\VLQJ�WKH
DFFHSWDELOLW\�RI�WKH
SROLF\

/��$QDO\VLQJ�WKH�RYHUDOO
VRFLR�HFRQRPLF
IHDVLELOLW\�RI�WKH�SROLF\

)LJXUH�����6WUXFWXUH�RI�WKH�0$67(5�IUDPHZRUN�

��� 2XWOLQLQJ

$���7KH� ILUVW� VWDJH� LV� WKH� GHILQLWLRQ� RI� WKH� PHDVXUH� RU� SROLF\� WR� EH� DVVHVVHG�� 7KH

0$67(5�IUDPHZRUN�FDQ�EH�DSSOLHG�WR�D�ZLGH�UDQJH�RI�FDVHV�� IRU�H[DPSOH�UHGXFHG

VSHHG�OLPLW�RQ�D�URDG�VHFWLRQ�RU�QHWZRUN��LQFUHDVHG�VSHHG�HQIRUFHPHQW��YHKLFOH�W\SH

VSHFLILF�VSHHG�OLPLWHUV�RU�LQVWDOODWLRQ�RI�VSHHG�KXPSV�RQ�DQ�XUEDQ�URDG�
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%���7KH�VHFRQG�VWHS�LV�WR�GHFLGH�ZKHWKHU�D�OLQN�OHYHO�DVVHVVPHQW��VHH�)LJXUH����SDJH����

ZLOO� FDWFK� DOO� WKH� SHUWLQHQW� HIIHFWV� RI� WKH� SROLF\�� RU� LI� D� QHWZRUN� DQDO\VLV� LV� WR� EH

SUHIHUUHG�� 7KH� IRUPHU� DVVXPHV� WKDW� VSHHG� GRHV� QRW� DIIHFW� WUDYHO� GHFLVLRQV� �DQG

FRQVHTXHQWO\� WUDIILF� YROXPHV�� PRGDO� VSOLW� HWF��� DQG� LV� PRUH� VWUDLJKWIRUZDUG�� 7KH

ODWWHU�WDNHV�LQWR�DFFRXQW�WKH�LQGLUHFW�HIIHFWV�RI�VSHHG�RQ�WUDYHO�GHFLVLRQV�DQG�FDQ�EH

ODERULRXV�� ,W� VKRXOG� EH� QRWHG� WKDW� HYHQ� D�PHDVXUH� WKDW� FRQFHUQV� MXVW� RQH� OLQN�PD\

KDYH�ZLGHU�LPSDFWV�LI�LW�H�J��GLYHUWV�WUDIILF�WR�QHZ�URXWHV�

&���6FRSLQJ� LV� SHUIRUPHG�� L�H�� WKH� LPSDFWV� WKDW� DUH� LQFOXGHG� LQ� WKH� DVVHVVPHQW� DUH

VHOHFWHG�� 7KH� DLP� LV� WR� VLPSOLI\� ERWK� WKH� DVVHVVPHQW� WDVN� DQG� WKH� VXEVHTXHQW

GHFLVLRQ�PDNLQJ�E\�FRQILQLQJ� WKH�VWXG\�WR�UHOHYDQW� LPSDFWV�RQO\��)RU� H[DPSOH�� WKH

LPSDFWV� RI� VSHHG� RQ� QRLVH� FDQ� EH� FRQVLGHUHG� QRW� UHOHYDQW� LQ� DQ� LQGXVWULDO� DUHD�� ,Q

VXFK� FDVHV� WKH� UHDVRQV� IRU� H[FOXVLRQ� VKRXOG� EH� H[SODLQHG� DQG�� LI� IHDVLEOH�� DQ

DXWKRULVDWLRQ� IURP� WKH� GHFLVLRQ�PDNHUV� VKRXOG� EH� REWDLQHG�� 3XEOLF� SDUWLFLSDWLRQ� LV

DOVR�HQFRXUDJHG�ZKHQHYHU�SRVVLEOH�
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��� 0HDVXUHPHQW�RU�HVWLPDWLRQ�RI�LPSDFWV

7KH�VHFRQG�SKDVH� LV�WKH�PHDVXUHPHQW�RU�HVWLPDWLRQ�RI� WKH� LPSDFWV�VHOHFWHG� LQ�SKDVH�&

DERYH��7KLV�WDVN�HQWDLOV�WKH�IRXU�VWHSV�OLVWHG�LQ�)LJXUH���

�&KDQJH�RI��6SHHG ,PSDFW�IXQFWLRQV ,PSDFWV

)LJXUH����7KH�UROH�RI�LPSDFW�IXQFWLRQV�

'� 6HOHFWLRQ� RI� LPSDFW� IXQFWLRQV� DQG� FROOHFWLRQ� RI� LQSXW� GDWD�� ,PSDFW� IXQFWLRQV

GHVFULEH�KRZ�WKH�YDULRXV�HIIHFWV�GHSHQG�RQ� VSHHG� �)LJXUH�����7KHVH� IXQFWLRQV�FDQ

EH�LQ�WKH�IRUP�RI�HTXDWLRQV��FXUYHV�RU�WDEOHV��7KH�GHWHUPLQDWLRQ�RI�LPSDFW�IXQFWLRQV

DQG�GDWD�FROOHFWLRQ�PXVW�EH�FRPSDWLEOH�ZLWK�HDFK�RWKHU� DQG�ZLWK� WKH� SROLF\� WR� EH

WHVWHG�

$W�WKH� OLQN� OHYHO��WKH�PLQLPXP�GDWD�VHW�W\SLFDOO\�FRQVLVWV�RI� WKH� OHQJWK�RI� WKH�URDG

VHFWLRQ��DQQXDO�DYHUDJH�GDLO\�WUDIILF�YROXPH��PHDQ�VSHHG�RI�WUDIILF�EHIRUH�DQG�DIWHU

WKH� VSHHG� FKDQJH�� H[SHFWHG� DQQXDO� QXPEHU� RI� LQMXU\� DFFLGHQWV� EHIRUH� WKH� VSHHG

FKDQJH�DQG�HPLVVLRQ�DQG�QRLVH�FKDUDFWHULVWLFV�RI�WKH�YHKLFOH�IOHHW�

$V� WKH� IRFXV� LV� PRYHG� RQWR� WKH� QHWZRUN� OHYHO�� WKHUH� DUH� DGGLWLRQDO� LQIRUPDWLRQ

QHHGV� RQ�ZKDW� LPSDFWV� LQIOXHQFH�� DQG� KRZ�� WUDYHO� GHFLVLRQV� DQG� PRGH� FKRLFH� DV

ZHOO�DV�RQ�KRZ�FKDQJHV� LQ�SHUFHLYHG�DFFHVVLELOLW\� DIIHFW� VSDWLDO�SDWWHUQV�� DQG�KRZ

WKH\� LQ� WXUQ� LPSDFW� RQ� WKH� WUDQVSRUW� V\VWHP�� $SSOLFDWLRQ� RI� D� QHWZRUN� PRGHO

SUHIHUDEO\� IHDWXULQJ� ODQG�XVH� WUDQVSRUW� LQWHUDFWLRQ� PD\� EHFRPH� QHFHVVDU\� IRU� WKH

DVVHVVPHQW�RI�WKHVH�LPSDFWV�

(� 'HWHUPLQDWLRQ�RI�ZKLFK�LPSDFWV�DUH�PRQHWLVHG��7KH� IUDPHZRUN�LV�RSHQ�WR�YDU\LQJ

GHJUHHV�RI�PRQHWLVDWLRQ�RI�WKH�LPSDFWV��0RQHWLVDWLRQ�LV�QRW�D�SXUSRVH�LQ�LWVHOI��EXW�LW

DLPV� DW� PRUH� LQIRUPHG� WUDGH�RIIV� EHWZHHQ� GLIIHUHQW� LPSDFWV�� ,Q� DOO� FDVHV�� WKH

PRQHWDU\�YDOXHV�XVHG�DQG�WKHLU�VRXUFHV�PXVW�EH�H[SOLFLWO\�SUHVHQWHG�
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)�� &DOFXODWLRQ�RI�LPSDFWV��)LJXUH���LOOXVWUDWHV�WKH�FKDLQ�RI� LPSDFWV�WKDW�DUH�PHDVXUHG�

$W� D� PLQLPXP�� WKH� FDOFXODWLRQV� FRQVLVW� RI� WZR� VWDJHV�� EXW� WKHUH� PD\� EH� PRUH

GHSHQGLQJ�RQ�WKH�GHSWK�DQG�VFRSH�RI�WKH�VWXG\�

$V�D�ILUVW�VWHS��WKH�LPSDFWV�LQ�WKH�SUHVHQW�VLWXDWLRQ�PXVW�EH�PHDVXUHG�RU�HVWLPDWHG�LQ

RUGHU� WR�HVWDEOLVK� EHQFKPDUN�YDOXHV� DJDLQVW�ZKLFK� FKDQJHV� LQ� WKH� LPSDFWV� FDQ� EH

FRPSDUHG��,Q�FDVHV� LQ�ZKLFK� WKH� VSHHG�FKDQJH�FRQFHUQV�RQO\�SDUW�RI� WKH�YHKLFOHV�

WKH�GHWHUPLQDWLRQ�RI�LPSDFWV�LQ�WKH�LQLWLDO�VLWXDWLRQ�VKRXOG�EH�PDGH�VHSDUDWHO\�IRU�D�

WKH�ZKROH�IORZ�DQG�E��WKH�SDUW�RI�WKH�IORZ�WKDW�LV�DIIHFWHG�

)��0DNLQJ�WKH�FDOFXODWLRQV
�LY��,PSDFWV�DIWHU�ODQG�

XVH�FKDQJHV

�LLL��,PSDFWV�DIWHU�

WKH�IORZ�FKDQJH

�LL��,PSDFWV�DIWHU�

WKH�VSHHG�FKDQJH

�L��,PSDFWV�LQ�WKH�

EDVH�VLWXDWLRQ

)LJXUH�����7KH�SURFHVV�RI�LPSDFW�PHGLDWLRQ�

$W� WKH� OLQN� OHYHO�� WKH� QH[W� VWHS� LV� WR� FDOFXODWH� WKH� VDPH� LPSDFWV� XVLQJ� WKH� QHZ

VSHHG�V���,I�WKH�VSHHG�FKDQJH�FRQFHUQV�RQO\�SDUW�RI�WKH�YHKLFOHV��WKHQ�WKLV�DQDO\VLV�LV

XVXDOO\� OLPLWHG� WR� WKH� UHVSHFWLYH� SDUW� RI� WKH� IORZ�� $� VHQVLWLYLW\� WHVW� PD\� EH

SHUIRUPHG�XVLQJ�VRPH�FDXWLRXV�HODVWLFLW\� ILJXUHV� WR�VHH�ZKHWKHU�WKH�UHVXOWV�FKDQJH

PDUNHGO\�LI�D�FKDQJH�LQ�YROXPHV�LV�DOVR�DVVXPHG�

+RZHYHU��LI�WKHUH�LV�DQ�DFFHSWHG�SURFHGXUH�IRU�GHWHUPLQLQJ�WKH�HIIHFWV�RQ�WKH�WUDIILF

YROXPHV��ERWK�WKH�VSHHG�FKDQJH�DQG�WKH�FKDQJH�LQ�YROXPHV�PD\�EH�LQWURGXFHG�LQWR

WKH�FDOFXODWLRQV�DW�WKH�VDPH�WLPH�WKXV�FRPELQLQJ�VWDJHV��LL��DQG��LLL��

:KLFKHYHU� WKH�FDVH��WKH�FDOFXODWLRQV� LQFOXGLQJ�FKDQJHV� LQ� WKH� WUDIILF� YROXPH�PXVW

EH�PDGH�XVLQJ�WKH�FRQVXPHU�VXUSOXV�DSSURDFK��QRW�WKH�GLIIHUHQFH�EHWZHHQ�WKH�VXPV

RI� YHKLFOH� RSHUDWLQJ� DQG� WUDYHO� WLPH� FRVWV�� 2WKHUZLVH�� FRQVLGHUDEOH� HUURUV� PD\

RFFXU�

,I�WKH�DVVHVVPHQW�FRQFHUQV� MXVW�RQH� OLQN�� WKH� LQGLUHFW� LPSDFWV�RQ�WKH�YROXPHV¥L�H�

WKRVH� FDXVHG� E\� FKDQJHV� LQ� ODQG�XVH� SDWWHUQV� IROORZLQJ� WKH� RULJLQDO� FKDQJHV� LQ

YROXPHV¥DUH�PRVW� OLNHO\� LQVLJQLILFDQW��+RZHYHU�� LQ� WKH�FDVH�RI�PDQDJLQJ� VSHHGV

RQ�D�QHWZRUN��WKHVH� LPSDFWV�JURZ�LQ� LPSRUWDQFH��$�QHWZRUN�OHYHO�DVVHVVPHQW�GRHV

QRW�SURFHHG�LQ�VWHSV��LL��WR��LY��EXW�LQFOXGHV�PRGHO�UXQV� LQ�WKH�EDVH�VLWXDWLRQ�DQG�LQ

WKH�ILQDO�VLWXDWLRQ�LQ�ZKLFK�DOO�WKH�WKUHH�OHYHOV�RI�LPSDFW�DUH�LQFOXGHG�
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*�� 1RQ�TXDQWLILDEOH�LPSDFWV��,W�PXVW�EH�HPSKDVLVHG�WKDW�DQ�LPSDFW�LV�QR�OHVV�LPSRUWDQW

MXVW�EHFDXVH�LW�FDQQRW�EH�TXDQWLILHG��7KH�WHUP�¨PHDVXUHPHQW©�GRHV�QRW�UHIHU�KHUH�WR

TXDQWLILDEOH� LPSDFWV� RQO\�� PHDVXUHPHQW� FRXOG� EH� GHILQHG� DV� WKH� SURFHVV� RI

IROORZLQJ�WKH�FDXVDO�FKDLQV�RULJLQDWLQJ� LQ� WKH�SKHQRPHQRQ� EHLQJ� VWXGLHG�DV� IDU� DV

UHDVRQDEOH�LQ�RUGHU�WR�SURYLGH�LQIRUPDWLRQ�IRU�PDNLQJ�MXGJHPHQWV�FRQFHUQLQJ�WKHLU

VLJQLILFDQFH���)RU�H[DPSOH��WKH�IHHOLQJV�RI��XQ�VDIHW\�RI�SHGHVWULDQV�DQG�F\FOLVWV��WKH

EDUULHU�HIIHFW�FDXVHG�E\�WUDIILF�IRU�ERWK�SHRSOH�DQG�DQLPDOV��RU�WKH�VWUHVV�RI�GULYHUV

DUH� DOO� DIIHFWHG� E\� WKH� VSHHG� RI� WUDIILF�� ,PSDFW� DVVHVVPHQW� LV� QRW� MXVW� PHFKDQLFDO

FDOFXODWLRQ�� LW� UHTXLUHV� H[SHUWV� LQ� YHU\� GLIIHUHQW� ILHOGV�� LQFOXGLQJ� H�J�� VRFLRORJ\�

SV\FKRORJ\�DQG�ELRORJ\�

��� $VVHVVPHQW�RI�LPSDFWV

,Q�WKH�WKLUG�DQG�ILQDO�SKDVH��WKH�UHVXOWV�DUH�VXPPDULVHG�DQG�DQDO\VHG�LQ�DFFRUGDQFH�ZLWK

7DEOH� ��� 7KH� LPSDFWV� RI� VSHHG� PDQDJHPHQW� SROLF\� DUH� JURXSHG� LQWR� WKUHH� FDWHJRULHV�

PRQHWLVHG�� RWKHU� TXDQWLWDWLYH�� DQG� TXDOLWDWLYH�� :LWKLQ� HDFK� FDWHJRU\�� ERWK� WKH� WRWDO

PDJQLWXGHV�RI�WKH�LPSDFW�DQG�LWV�GLVWULEXWLRQ�DUH�FRQVLGHUHG�

7DEOH�����&ODVVLILFDWLRQ�RI�WKH�LPSDFWV�

0DJQLWXGH�RI�LPSDFW 'LVWULEXWLRQ�RI�LPSDFW

0RQHWLVHG�

LPSDFWV
(�J��WLPH�FRVWV :KR�JDLQV��ZKR�ORVHV"

2WKHU�

TXDQWLWDWLYH�

LPSDFWV

(�J��QRLVH�LPSDFWV��LI�QR�XQLW�PRQHWDU\�YDOXHV�IRU�

WKHVH�LPSDFWV�DUH�DYDLODEOH�
:KR�EHQHILWV��ZKR�VXIIHUV"

4XDOLWDWLYH�

LPSDFWV
(�J��IHHOLQJ�RI��XQ�VDIHW\ :KR�EHQHILWV��ZKR�VXIIHUV"

+� 6XPPDULVLQJ� WKH� PDJQLWXGHV� RI� LPSDFWV�� 7KH� PRQHWDU\� YDOXHV� DUH� FDOFXODWHG

FRPSRQHQW�E\�FRPSRQHQW��L�H��YHKLFOH�RSHUDWLQJ��WUDYHO�WLPH��DFFLGHQW�DQG�SROOXWLRQ

FRVWV�� DQG� WKHQ� DGGHG� WR� \LHOG� WKH� WRWDO� QHW� EHQHILWV� RU� FRVWV� RI� WKH� SROLF\� EHLQJ

WHVWHG�

7KLV�VWHS�DOVR�LQFOXGHV�VXPPDULVLQJ�WKH�RWKHU�TXDQWLWDWLYH�DQG�TXDOLWDWLYH� LPSDFWV�

7KH�DQDO\VW�SHUIRUPLQJ�WKH�DVVHVVPHQW�VKRXOG�REMHFWLYHO\�SUHVHQW�WKH�PRVW�UHOHYDQW

FRQVHTXHQFHV� RI� WKH� SROLF\� WHVWHG�� $OO� WKH� LQIRUPDWLRQ� UHOHYDQW� WR� YDOXH�EDVHG

MXGJHPHQWV�VKRXOG�EH�SURYLGHG��EXW�WKH� MXGJHPHQWV�VKRXOG�EH� OHIW� WR�WKH�GHFLVLRQ�

PDNHUV��,Q�FDVH�RI�GRXEW�RQ�ZKDW� LV� UHOHYDQW��WKH�DQDO\VW�VKRXOG�FKRRVH�WR� LQFOXGH

UDWKHU�WRR�PXFK�WKDQ�WRR�OLWWOH�LQIRUPDWLRQ�

,� 'LVWULEXWLRQ�RI� LPSDFWV��*URXSV�H[SHULHQFLQJ� WKH� LPSDFWV�RI� WKH�SROLF\�GLIIHUHQWO\

DUH� LGHQWLILHG��7KH� HIIHFWV� RI� WKH� SROLF\�PXVW� EH� H[DPLQHG� IURP� WKH� YLHZSRLQW� RI

HDFK� RI� WKHVH� JURXSV�� )LQDOO\�� JURXSV� WKDW� EHQHILW� DQG� WKRVH� WKDW� VXIIHU� DUH

KLJKOLJKWHG��,W�VKRXOG�EH�QRWHG�WKDW�HYHQ�LI�WKH�WRWDO�QHW�FKDQJH�LQ�WKH�PDJQLWXGH�RI

WKH� LPSDFWV� LV� ORZ� WKHUH� PD\� EH� LPSRUWDQW� GLVWULEXWLRQDO� IDFWRUV� WR� WDNH� LQWR
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DFFRXQW�� 7KH� VHQVLWLYLW\� WR� FKDQJHV� LQ� LQSXW� GDWD� RI� ERWK� WKH� PDJQLWXGH� DQG� WKH

GLVWULEXWLRQ�RI�WKH�LPSDFWV�LV�DQDO\VHG�

-��� 6HQVLWLYLW\� WHVWV�� 7KH� GDWD� DYDLODEOH� IRU� WKH� DVVHVVPHQW� LV� RIWHQ� LPSUHFLVH� RU

XQFHUWDLQ��6HQVLWLYLW\�WHVWV�DUH�WKHUHIRUH�HVVHQWLDO��)RU�H[DPSOH��LQ�WKH�DVVHVVPHQW�RI

SODQQHG�SROLFLHV�LW�LV�RIWHQ�GLIILFXOW�WR�SUHGLFW�KRZ�WKH�SROLF\�DIIHFWV�GULYLQJ�VSHHGV�

DQG� FDOFXODWLRQV� FDQ� EH� PDGH� XVLQJ� GLIIHUHQW� DVVXPSWLRQV� �DV� LQ� WKH� H[DPSOH� LQ

VHFWLRQ�����$QRWKHU� FDQGLGDWH� IRU� VHQVLWLYLW\� WHVWLQJ� LV� WLPH�FRVWV��EHFDXVH� WKHUH� LV

QR�FRQVHQVXV�RQ�WKH�VLJQLILFDQFH�RI�VPDOO�WUDYHO�WLPH�FKDQJHV��7KHUHIRUH�VHQVLWLYLW\

WHVWLQJ�FRXOG� LQFOXGH�H[FOXVLRQ�RI�DOO�WUDYHO�WLPH�FKDQJHV� OHVV�WKDQ�H�J��RQH�PLQXWH

SHU�YHKLFOH�IURP�WKH�FDOFXODWLRQ�RI�WLPH�FRVWV�

.� $FFHSWDELOLW\� RI� WKH� SROLF\� DPRQJ� WKH� SXEOLF� LV� LPSRUWDQW� LQIRUPDWLRQ� IRU� WKH

GHFLVLRQ�PDNHUV��,WV�DVVHVVPHQW�VKRXOG�EH�EDVHG�RQ�SURSHU�VXUYH\V�DPRQJ�UHOHYDQW

SHRSOH�� QRW� MXVW� WKRVH� RSLQLRQV� SUHVHQWHG� LQ� WKH� PHGLD�� 7KH� UHVSRQGHQWV� LQ� WKH

VXUYH\�VKRXOG�EH�LQIRUPHG�RI�WKH�H[SHFWHG�LPSDFWV�RI�WKH�SROLF\��H�J��RQ�DFFLGHQWV�

WUDYHO� WLPHV�� YHKLFOH� RSHUDWLRQ� FRVWV�� SROOXWLRQ� DQG� WKH� GLVWULEXWLRQ� RI� HIIHFWV

EHWZHHQ�URDG�XVHU�RU�FLWL]HQ�JURXSV��SULRU�WR�DVNLQJ�WKHP�DERXW�LWV�DFFHSWDELOLW\�

.���(VWDEOLVKLQJ� WKH� VRFLR�HFRQRPLF� IHDVLELOLW\� RI� D� SROLF\�� $V� DOUHDG\� VWDWHG�� WKH

SXUSRVH�RI� WKH� DVVHVVPHQW� LV� QRW� WR� LQGLFDWH� DQ� LQGLVSXWDEOH� RXWFRPH� UHJDUGLQJ� WKH

VRFLR�HFRQRPLF� IHDVLELOLW\�RI� D�SROLF\�� EXW� WR� SURYLGH� DOO� WKH� QHFHVVDU\� LQIRUPDWLRQ

IRU� WKRVH� HOHFWHG� WR� PDNH� VXFK� MXGJHPHQWV�� 7KHUHIRUH�� D� FRQFLVH� DQG� REMHFWLYH

DQDO\VLV�RI� WKH� LPSDFWV� LV� WKH�HQG�SURGXFW�� ,I�SRVVLEOH�� WKH�DQDO\VW� VKRXOG� H[SOLFLWO\

GLVFXVV� WKH� YDOXH� MXGJHPHQWV� UHODWHG� WR� WKH� GLIIHUHQW� RSWLRQV�� EDVHG� VROHO\� RQ� WKH

UHVXOWV� RI� WKH� DVVHVVPHQW�� $OO� WKH� GDWD�� DVVXPSWLRQV�� IXQFWLRQV� RU� PRGHOV� DQG

LQWHUPHGLDU\�UHVXOWV�PXVW�EH�HDVLO\�DFFHVVLEOH�WR�WKH�GHFLVLRQ�PDNHUV�DW�WKHLU�UHTXHVW�

� $33/<,1*�7+(�0$67(5�)5$0(:25.

��� 7HVWLQJ�SURFHVV

'XULQJ� WKH� 0$67(5� SURMHFW�� WKH� IUDPHZRUN� SUHVHQWHG� LQ� WKH� SUHYLRXV� VHFWLRQ� ZDV

DSSOLHG� WR� WKUHH� UHDO� WHVW� FDVHV� LQ� WKUHH� FRXQWULHV� ¤� )LQODQG��+XQJDU\� DQG�3RUWXJDO�� ,Q

HDFK� FRXQWU\�� WKH� DQDO\VW� FKRVH� WKH� WHVW� FDVH� DQG� ZRUNHG� LQGHSHQGHQWO\� EDVHG� RQ� D

SUHYLRXV�ZRUNLQJ� SDSHU� GHVFULELQJ� WKH� IUDPHZRUN� �.DOOEHUJ�	�7RLYDQHQ� ������ DQG� D

VSUHDGVKHHW� ILOH� GHVLJQHG� WR� KHOS� LQ� WKH� FDOFXODWLRQV�� 7KLV� VHFWLRQ� UHYLHZV� EULHIO\� WKH

)LQQLVK�VWXG\��7KH�RWKHU�FDVHV�DQG�DOO�WKH�FRPSOHWHG�VSUHDGVKHHWV�VKRZLQJ�WKH�GHWDLOV�RI

WKH�FDOFXODWLRQV�FDQ�EH�IRXQG�LQ�.DOOEHUJ�	�7RLYDQHQ���������$OWKRXJK�DOO� WKUHH�FDVHV

GHDO� ZLWK� VSHHG� OLPLWV�� WKH� IUDPHZRUN� LV� HTXDOO\� VXLWDEOH� WR� WKH� DVVHVVPHQW� RI� RWKHU

NLQGV�RI�PHDVXUHV�WKDW�FKDQJH�WKH�VSHHG�RI�WUDIILF�
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,Q� )LQODQG�� WKH� WHVW� FDVH� ZDV� FRPSOHWHG� LQ� FORVH� FR�RSHUDWLRQ� EHWZHHQ� WKH� )LQQLVK

1DWLRQDO�5RDG�$GPLQLVWUDWLRQ��)LQQUD��DQG�/7�&RQVXOWDQWV�/WG�ZKHUH�6DPL�7RLYDQHQ�

WKH�FR�DXWKRU�RI�WKH�IUDPHZRUN��WKHQ�SDUWLFLSDWHG�LQ�WKH�ZRUN�

��� ([WHQGLQJ�ZLQWHUWLPH�VSHHG�OLPLW�WR�VHPL�PRWRUZD\V��LQ�)LQODQG

,QWURGXFWLRQ

3UHVHQWO\��D�PDMRU�SDUW�WKH�WUXQN�URDG�QHWZRUN�LQ�)LQODQG���������NP�RXW�RI��������NP�

LV� VXEMHFW� WR� D� ORZHU� VSHHG� OLPLW� GXULQJ� ZLQWHU� �IRXU� WR� VL[� PRQWKV� GXULQJ� 2FWREHU¤

$SULO���7KH�ZLQWHUWLPH�UHGXFWLRQ� LV� IURP�����WR�����NP�K�RQ�PRWRUZD\V�DQG�IURP����

WR����NP�K�RQ�RWKHU�URDGV��$� SROLF\� WHVW�ZDV� FDUULHG� RXW�RQ� H[WHQGLQJ� WKH�ZLQWHUWLPH

OLPLW� WR� WKH� VOLJKWO\� RYHU� ���� NPV� RI� VHPL�PRWRUZD\V��7KH� SUHVHQW� OLPLW� RI� ���� NP�K

ZDV�ORZHUHG�WR����NP�K�IRU�D�SHULRG�RI�ILYH�PRQWKV�

7KH� DYHUDJH� GDLO\� WUDIILF� YROXPH� RQ� WKH� VHPL�PRWRUZD\V� LV� DERXW� ������� YHKLFOHV

GXULQJ�VXPPHU�DQG�������GXULQJ�ZLQWHU������RI� WKH� WUDIILF� DUH�KHDY\� YHKLFOHV�� DOPRVW

H[FOXVLYHO\� JRRGV� YHKLFOHV�� ,W�ZDV� DVVXPHG� WKDW� QR� FKDQJH� LQ� WKH� WUDIILF� YROXPH� WDNH

SODFH�EHFDXVH�RI�WKH�QHZ�OLPLW�

3UHVHQWO\��WKH�DYHUDJH�VSHHG�LV����NP�K�LQ�WKH�VXPPHU�DQG����NP�K�LQ�WKH�ZLQWHU��,W�ZDV

DVVXPHG�WKDW�D�VSHHG�OLPLW�RI����NP�K�ZRXOG�ORZHU�WKH�ZLQWHU�WLPH�DYHUDJH�VSHHG�WR���

NP�K�� 7KLV� DVVXPSWLRQ� ZDV� VXEMHFW� WR� VHQVLWLYLW\� WHVWV�� DYHUDJH� VSHHGV� RI� ��� DQG� ��

NP�K�ZHUH�XVHG�DV�WKH�PLQLPXP�DQG�PD[LPXP�VSHHG�FKDQJHV��UHVSHFWLYHO\�

,Q�)LQODQG�� WKH�H[SHULPHQWV�ZLWK� ORZHU�ZLQWHUWLPH�VSHHG� OLPLWV�EHJDQ� LQ�������'XULQJ

WKH� ILUVW� WZR�ZLQWHUV�� DERXW� WKUHH�IRXUWKV� RI� WKH� GULYHUV� VDLG� WKH\� DFFHSWHG� WKH� ZLQWHU

OLPLWV��3HOWROD��������$Q�LQWHUHVWLQJ�IHDWXUH�ZDV�WKDW�WKH�SHUFHQWDJH�RI�WKRVH�VD\LQJ�WKDW

WKH\�ZHUH� LUULWDWHG� DW� OHDVW� WR� VRPH� H[WHQW� ZDV� PXFK� ORZHU� ������ WKDQ� RI� WKRVH�ZKR

WKRXJKW�WKH� ORZHU� OLPLWV� LUULWDWHG�RWKHU�GULYHUV� �������1HZ� LQWHUYLHZV�ZHUH�FRQGXFWHG

LQ� ����� ZKHQ� WKH� ZLQWHU� OLPLWV� KDG� EHHQ� PDGH� UHJXODU� �)LQQUD� ������� 7KH� VKDUH� RI

VXSSRUWHUV�KDG�GHFOLQHG�WR�DERXW�WZR�WKLUGV��,Q�DGGLWLRQ��WKH�VKDUHV�RI�WKRVH�LUULWDWHG�KDG

LQFUHDVHG�

,QSXW�GDWD�DQG�FDOFXODWLRQ�PHWKRGV

7KH� )LQQLVK� 5RDG� $GPLQLVWUDWLRQ� SURYLGHG� WKH� LQIRUPDWLRQ� RQ� WUDIILF� DQG� SHUVRQDO

LQMXU\� DFFLGHQWV� �3,$V�� PDNLQJ� XVH� RI� WKH� DXWRPDWLF� WUDIILF� VXUYHLOODQFH� GDWD� DQG� WKH

URDG�GDWD�EDQN��7KH�)LQQUD�SURFHGXUHV�ZHUH� LQ� WKH�PDLQ� IROORZHG� LQ� WKH�FDOFXODWLRQ�RI

XVHU�FRVWV�� L�H�� WKH� VKDUHV�RI�GLIIHUHQW� WULS� W\SHV��PRQHWDU\� YDOXHV�SHU� WLPH�XQLW� IRU� WKH

�����������������������������������������������

��6HPL�PRWRUZD\V�LQ�)LQODQG�DUH�UXUDO� WZR�RU� WKUHH� ODQH�VLQJOH�FDUULDJHZD\� URDGV�ZLWK�JUDGH�VHSDUDWHG
MXQFWLRQV� DQG� DFFHVV� OLPLWHG� WR� PRWRU� YHKLFOHV� ZLWK� VWUXFWXUDO� VSHHG� H[FHHGLQJ� ��� NP�K� �WKXV
H[FOXGLQJ�PRSHGV�DQG�DJULFXOWXUDO�WUDFWRUV��IRU�H[DPSOH��
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WULS� W\SHV� DQG� WKH� VSHHG�GHSHQGHQF\� RI� YHKLFOH� RSHUDWLQJ� FRVWV�� 2QH� H[FHSWLRQ� ZDV

PDGH�� KDOI� RI� WKH� IL[HG� FRVWV� DUH� URXWLQHO\� FRQVLGHUHG� GHSHQGHQW� RQ� WKH� VSHHG� RI� WKH

YHKLFOH��1R�MXVWLILFDWLRQ�IRU�WKLV�ZDV�IRXQG��DQG�WKH�IL[HG�FRVWV�ZHUH�FRQVLGHUHG�WR�KDYH

D�FRQVWDQW�YDOXH�SHU�NLORPHWUH�

$OO�WD[HV�ZHUH�H[FOXGHG�IURP�YHKLFOH�RSHUDWLQJ�FRVWV�XVHG��)LVFDO�WD[HV�UHSUHVHQW�RQO\�D

WUDQVIHU�SD\PHQW�LQ�VRFLR�HFRQRPLF�DQDO\VLV�

7KH� ILYH�\HDU�DYHUDJH� RI� WKH� QXPEHU� RI� 3,$V�� GHDWKV� DQG� LQMXULHV� SHU� VXPPHU� DQG

ZLQWHU�ZHUH�XVHG�WRJHWKHU�ZLWK� WKH�)LQQUD�XQLW�FRVWV�IRU�GHDWKV�DQG�DYHUDJH� LQMXULHV� WR

GHULYH�WKH�FRVW�RI�DQ�DYHUDJH�3,$�LQ�WKH�EHIRUH�VLWXDWLRQ��7KH�QXPEHU�RI�DFFLGHQWV�DQG

WKHLU� FRVWV� LQ� WKH� DIWHU� VLWXDWLRQ� ZHUH� FDOFXODWHG� RQ� WKH� EDVLV� RI� WKH� 6ZHGLVK� PRGHO

�$QGHUVVRQ�	�1LOVVRQ�������

(PLVVLRQ� IDFWRUV� XVHG� LQ� WKH� /,,6$� V\VWHP� GHYHORSHG� E\� 977� �0lNHOl� HW� DO�� �����

ZHUH�DSSOLHG�WR�HVWDEOLVK�WKH�LPSDFW�RQ�WKH�HPLVVLRQV�RI�DLU�SROOXWDQWV��,QWHUSRODWLRQ�ZDV

XVHG�DV�WKH�IDFWRUV�DUH�RQO\�SUHVHQWHG�IRU�VSHHGV���������������������DQG�����NP�K��DQG

WKXV� WKH�UHVXOWV�VKRXOG�EH� LQWHUSUHWHG�ZLWK�FDXWLRQ��7KH�HPLVVLRQV�ZHUH�FRQYHUWHG� LQWR

PRQHWDU\�YDOXHV�XVLQJ�WKH�ODWHVW�)LQQLVK�UHVHDUFK�UHVXOWV��)LQQUD�������

,PSDFWV� RQ� QRLVH� ZHUH� FDOFXODWHG� XVLQJ� DV� WKH� LQGLFDWRU� WKH� QXPEHU� RI� SHRSOH� OLYLQJ

ZLWKLQ� WKH� QRLVH� ]RQHV� RI� ��� WR� ���� ��� WR� ��� DQG� DERYH� ��� G%� �/$HT���¤��K��� 7KH� ]RQH

ZLGWKV�ZHUH�FDOFXODWHG�ZLWK� VLPSOLI\LQJ� DVVXPSWLRQV� DFFRUGLQJ� WR� WKH� FR�1RUGLF� URDG

WUDIILF� QRLVH� FDOFXODWLRQ� PRGHO�� $YHUDJH� PXQLFLSDO� SRSXODWLRQ� GHQVLWLHV� ZHUH� XVHG� WR

GHWHUPLQH�WKH�QXPEHU�RI�UHVLGHQWV��7KLV�PHWKRG�KDV�SUHYLRXVO\�SURYHG�WR�EH�UHDVRQDEO\

UHOLDEOH��)LQQUD���������1RLVH�GLVWXUEDQFH�ZDV�FRQYHUWHG�LQWR�PRQHWDU\�YDOXHV�XVLQJ�WKH

ODWHVW�)LQQLVK�UHVHDUFK�UHVXOWV��)LQQUD�������

)LQDOO\��WKH�GLVWULEXWLRQ�RI�WKH�LPSDFWV�DPRQJ�UHOHYDQW�JURXSV�LQ�VRFLHW\�ZDV�HVWLPDWHG�

5HVXOWV

7DEOH���VXPPDULVHV�WKH�UHVXOWV�UHJDUGLQJ�PRQHWDU\� LPSDFWV��7KH�SROLF\�EULQJV�EHQHILWV

WR� VRFLHW\�� WKH� QHW� FKDQJH� RI� VRFLDO� FRVWV� LV� DERXW� 0(&8� ¤���� SHU� ZLQWHU�� ZKLFK

UHSUHVHQWV����RI� WKH� WRWDO� FRVWV��7KH� VLQJOH� ODUJHVW� FKDQJH�RFFXUV�ZLWK�DFFLGHQW� FRVWV�

0(&8�¤���� ������� SHU�ZLQWHU��ZLWK� WLPH� ORVVHV� LQFUHDVLQJ�ZRUWK� DERXW�0(&8� ����

������SHU�ZLQWHU�

7DEOH�����0RQHWDU\�LPSDFWV��N(&8�SHU�ZLQWHU��RI�H[WHQGLQJ�WKH�ZLQWHUWLPH�VSHHG�OLPLW

WR�VHPL�PRWRUZD\V�LQ�)LQODQG�
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%HIRUH $IWHU &KDQJH

9HKLFOH�RSHUDWLQJ�FRVWV ������ ������ ���� ������

7LPH�FRVWV ������ ������ ����� �����

$FFLGHQW�FRVWV ����� ����� ������ �����

$LU�SROOXWLRQ�FRVWV ����� ����� ��� �������

1RLVH�FRVWV ����� ����� ���� �����

7RWDO ������� �������� ������ �������

6HQVLWLYLW\�WHVWV

7KH�UHVXOWV�RI�WKH�DFWXDO�SROLF\�WHVW��PHDQ�VSHHG�GHFUHDVHV�IURP����WR����NP�K��DQG�WKH

VHQVLWLYLW\� WHVWV�DUH�VXPPDULVHG� LQ�)LJXUH����7KH�DVVXPSWLRQ�RI�PLQLPDO� VSHHG�FKDQJH

�0,1��IURP����WR����NP�K��UHGXFHV�WKH�QHW�FKDQJH�LQ�WKH�VRFLDO�FRVWV�WR�0(&8�¤����SHU

ZLQWHU��7KH�FKDQJH�LQ�DFFLGHQW�FRVWV�E\�0(&8�¤����SHU�ZLQWHU�UHPDLQV�GHFLVLYH�IRU�WKH

QHW�HIIHFW��ZKLOH�WLPH�FRVWV� LQFUHDVH�E\�0(&8������SHU�ZLQWHU��7KH�XSSHU� OLPLW�RI� WKH

DQWLFLSDWHG�VSHHG�FKDQJH��0$;��IURP����WR����NP�K��DOWHUV�WKH�QHW�FRVWV�ZLWK�0(&8�¤

����SHU�ZLQWHU��$FFLGHQW� FRVWV� FKDQJH�E\�DV�PXFK� DV�0(&8�¤���� RU� ����SHU�ZLQWHU�

ZKLOH�WLPH�FRVWV�JURZ�E\�0(&8�������,Q�DOO� FDVHV��YHKLFOH�RSHUDWLQJ�FRVWV�UHPDLQ� WKH

FOHDUO\�ODUJHVW�FRVW�LWHP�UHSUHVHQWLQJ�RYHU�����RI�WKH�WRWDO�FRVWV��7KH\�FKDQJH�UHODWLYHO\

OLWWOH�DV�WKH\�LQFOXGH�DOVR�WKH�IL[HG�FRVWV�WKDW�DUH�LQGHSHQGHQW�RI�VSHHG�

�

��

��

��

��

��

��

��

��

��

���

%HIRUH 0,1 $IWHU 0$;

0(&8�ZLQWHU

1RLVH�FRVWV

$LU�SROOXWLRQ�FRVWV

$FFLGHQW�FRVWV

7LPH�FRVWV

9HKLFOH�RSHUDWLQJ�FRVWV

�)LJXUH����6XPPDU\�RI�WKH�LPSDFWV�RI�LQWURGXFLQJ�D�ZLQWHUWLPH�VSHHG�OLPLW�RQ�VHPL�

PRWRUZD\V�
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'LVWULEXWLRQ�RI�WKH�LPSDFWV

,Q�DOO�FDVHV�WKH�JURXS�WKDW�LV�PRVW�DIIHFWHG�E\�FKDQJHV�LQ�YHKLFOH�RSHUDWLQJ�FRVWV��92&�

DQG�WUDYHO�WLPH�FRVWV��77&��LV�SULYDWH�PRWRULVWV��ZKLFK�LV�QDWXUDO�DV�FDUV��DQG�YDQV��IRUP

����RI� WKH� WUDIILF� RQ� VHPL�PRWRUZD\V�� +RZHYHU�� WKHLU� VKDUH� RI� WKH� FKDQJHV� LQ� WKHVH

FRVWV�LV�VOLJKWO\�ODUJHU��DERXW������VHH� )LJXUH�����7KH�VKDUHV�RI�FRDFKHV�DUH������RI�WKH

92&�VDYLQJV�DQG�������RI�WKH�77&V�DV�FRPSDUHG�WR�WKH������RI�WKH�WUDIILF��ZKHUHDV�WKH

VKDUHV�RI�JRRGV�WUDIILF�RI� WKHVH�FRVW�FKDQJHV�������DQG�������UHVSH FWLYHO\��DUH�FOHDUO\

VPDOOHU�WKDQ�WKHLU�VKDUH�RI�WKH�IORZ��������7KH�FRDFK�WUDIILF�UHFHLYHV�D�VPDOOHU�SRUWLRQ

RI� WKH�92&�VDYLQJV�DQG�SD\V�D� ODUJHU�SRUWLRQ�RI� WKH�77&� LQFUHDVH� WKDQ� ORUULHV��7KXV�

ZKHQ�RQH�ORRNV�DW�WKH�VXP�RI�WKH�FKDQJHV�LQ�YHKLFOH�RSHUDWLQJ�DQG�WLPH�FRVWV��FRDFKHV

WDNH�D�VKDUH�RI�DOPRVW�VHYHQ�WLPHV�WKHLU�VKDUH�RI�WKH�WUDIILF�ZKHUHDV�WKH�VKDUH�RI�JRRGV

WUDIILF�LV�RQO\�DERXW�RQH�VHYHQWK�RI�LWV�VKDUH�RI�WKH�WUDIILF�IORZ�RQ�VHPL�PRWRUZD\V��7KH

H[SODQDWLRQ�WR�WKLV�LV�WKDW�WKH�VKDUH�RI�WLPH�FRVWV�LV�PXFK�KLJKHU�IRU�FRDFKHV�WKDQ�ORUULHV

�����YV������LQ�WKH�LQLWLDO�VLWXDWLRQ��

7KH� LPSDFW� IXQFWLRQV�XVHG�GR�QRW�SUHGLFW�YHKLFOH�W\SH� VSHFLILF�DFFLGHQW� UDWHV��7KXV�� LW

FDQ�RQO\�EH�VWDWHG�WKDW�DOO�URDG�XVHUV�EHQHILW�IURP�UHGXFHG�DFFLGHQWV�

� ��

� � ��

� � ��

� � ��

� � ��

� � ��

� � ��

� � ��

� � ��

� � ��

� � � ��

& D U V � D Q G

Y D Q V

& R D F K H V / R U U L H V

6
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UH

$ Q Q X D O � D Y H U D JH

G D L O \ � W U D I I L F

& K D Q J H � LQ � W R W D O

Y H K LF OH

R S H U D W LQ J � F R V W V

& K D Q J H � LQ � W R W D O

W U D Y H O � W LP H

F R V W V

& K D Q J H � LQ � W K H

V XP �R I � W K H

D E R Y H

)LJXUH���� �6KDUHV�RI� WKH�YHKLFOH� W\SHV�RI�WKH� WUDIILF�DV�ZHOO�DV�RI�FKDQJHV� LQ�YHKLFOH

RSHUDWLQJ�DQG�WLPH�FRVWV�

)RU�SROOXWLRQ��LW�LV�KDUG�WR�VD\�ZKLFK�JURXS�EHQHILWV�PRVW��)LUVW��LW�PXVW�EH�QRWHG�WKDW�WKH

DEVROXWH� FKDQJHV� RI� SROOXWDQW� FRQFHQWUDWLRQV� DUH� ERXQG� WR� EH� YHU\� VPDOO�� HYHQ
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LQVLJQLILFDQW��ZKLFK�UHQGHUV�FORVH�WR�XQLPSRUWDQW�DOVR�WKH�GLVWULEXWLRQ�RI�WKDW�FKDQJH��,Q

SULQFLSOH�� KRZHYHU�� LW� FDQ� EH� QRWHG� WKDW� WKRVH� OLYLQJ� DW� WKH� URDGVLGH� DUH� H[SRVHG� IRU

ORQJHU�SHULRGV�WKDQ�WKRVH�LQVLGH�WKH�YHKLFOHV��EXW�WR�ORZHU�FRQFHQWUDWLRQV�WKDQ�WKH� ODWWHU

DUH�� 7KH� LPSDFWV� RI� SROOXWDQWV� KDYLQJ� PRUH� JOREDO� HIIHFWV� FDQ� EH� GHHPHG� GLVWULEXWHG

HYHQO\�

7KH� JUHDWHVW� EHQHILWHUV� IURP� WKH� VRPHZKDW� UHGXFHG� QRLVH� OHYHOV� DUH�� LQ� SULQFLSOH�� WKH

UHVLGHQWV�RI�WKH�URDGVLGH��EHFDXVH�WKHLU�GDLO\�H[SRVXUH�WLPH�LV�PXFK�ORQJHU�WKDQ�WKDW�RI

DQ\� RWKHU� JURXS�� 1HYHUWKHOHVV�� WKH� QRLVH� OHYHOV� LQVLGH� WKH� YHKLFOHV� GHFUHDVH� DV� ZHOO�

+RZHYHU�� WKH� UHGXFWLRQ� RI� WKH� QRLVH� HPLVVLRQV� DQG� OHYHOV� LV� VR� VOLJKW� ����� G%�� WKDW� LW

FDQQRW�EH�FRQVLGHUHG�VLJQLILFDQW�

'LVFXVVLRQ

,W� VHHPV� WKDW� HYHQ� LI� ORZHULQJ� WKH� ZLQWHU�WLPH� VSHHG� OLPLW� E\� ��� NP�K� OHDGV� WR� D

UHGXFWLRQ�LQ�WKH�PHDQ�VSHHG�RI�WUDIILF�RI�RQO\���NP�K��WKH�SROLF\�ZLOO�EULQJ�QHW�EHQHILWV

WR�VRFLHW\��7KH�FRVWV�RI� LPSOHPHQWLQJ�WKH�SROLF\�DUH�QRW�FRQVLGHUHG��EXW� LW� LV�QRW� OLNHO\

WKDW�WKH\�ZLOO�FRPH�FORVH�WR�RIIVHWWLQJ�WKH�HIIHFW�

2QH�RI� WKH�PRVW� LQWHUHVWLQJ�XQFHUWDLQWLHV� LQ� WKH�FDOFXODWLRQ� LV� UHODWHG� WR�DFFLGHQW� FRVWV�

$OWKRXJK� WKH�FRVW�RI� WKH�DYHUDJH�3,$�ZDV� FDOFXODWHG� IURP� WKH� QXPEHUV� RI� GHDWKV� DQG

LQMXULHV� WKDW�KDYH�RFFXUUHG� LQ�UHDOLW\� LQ�RUGHU�WR�WDNH�DFFRXQW�RI� WKH� IDFW� WKDW� DFFLGHQWV

DUH�PRUH�VHYHUH�RQ� VXFK� KLJK�VSHHG� URDGV�DV� VHPL�PRWRUZD\V�� WKH�FRVW�RI� WKH�DYHUDJH

QRQ�IDWDO� LQMXU\� XVHG�ZDV� WKH� QDWLRQDO� DYHUDJH� �N),0� ����  � DSS�� N(&8� ����� 7KLV� LV

DOPRVW�FHUWDLQO\�WRR�ORZ�D�ILJXUH��:KLOH�WKLV�SURFHGXUH�OHDG�WR�FRVWV�RI�WKH�DYHUDJH�3,$

WKDW�ZHUH���WR���WLPHV�WKH�QDWLRQDO�DYHUDJH��WKH�UHDO�FRVW� LV�PRVW�SUREDEO\�HYHQ�KLJKHU�

5DLVLQJ� WKH� FRVW� RI� WKH� DYHUDJH� LQMXU\� E\� N),0� ���� �DSS�� N(&8� ���� LQFUHDVHV� WKH

EHQHILWV�WR�VRFLHW\�ZLWK�0),0������0(&8������

8QFHUWDLQWLHV� DUH� DOVR� SUHVHQW� LQ� PRQHWLVLQJ� WKH� LPSDFWV� RI� SROOXWLRQ� DQG� QRLVH�

(VSHFLDOO\� WKH� LPSDFWV�RI�JOREDO�ZDUPLQJ�DUH�QRW� HDVLO\�SUHGLFWHG��$V�FDUERQ�GLR[LGH�

WKH�PRVW� LPSRUWDQW� JUHHQKRXVH� JDV� VWDQGV� IRU� D�PDMRU� SDUW� RI� WKH� DLU� SROOXWLRQ� FRVWV�

FKDQJHV� LQ� LWV� XQLW� YDOXH� EULQJ� DOPRVW� FRUUHVSRQGLQJ� FKDQJHV� WR� WKHVH� FRVWV�� )RU

LQVWDQFH�� LI� WKH� XQLW� SULFH� ZHUH� WHQIROG�� WKH� WRWDO� QHW� EHQHILWV� ZRXOG� EH�� LQ� WKH�0$;

VFHQDULR�� DQQXDOO\� 0(&8� ���� KLJKHU� WKDQ� LQ� WKH� EHIRUH�SROLF\� VLWXDWLRQ�� 7KH� SUHVHQW

YDOXH� LV�DW�VXFK�D� ORZ�UDQJH� WKDW�XVLQJ�RQH� WHQWK�RI� LW�ZRXOG�QRW�PDUNHGO\�FKDQJH� WKH

RYHUDOO�UHVXOWV�

7KLV�NLQG�RI�GDWD� LV�RQH�HOHPHQW� LQIOXHQFLQJ� WKH�DFFHSWDELOLW\�RI�D� VSHHG�PDQDJHPHQW

SROLF\�� +RZHYHU�� LW� LV� WKH� VXEMHFWLYH� SHUFHSWLRQ� RI� WKH� LPSDFWV� WKDW� LV� GHFLVLYH� IRU� D

GULYHU�WR�GHFLGH�ZKHWKHU��V�KH�ZLOO�H[FHHG�WKH�VSHHG�OLPLW�RU�QRW��*LYHQ�WKH�WUHQG�LQ�WKH

VXSSRUW� IRU�WKH�ZLQWHUWLPH�VSHHG� OLPLWV�� LW� LV�QRW� OLNHO\� WKDW� WKH�H[WHQVLRQ�SROLF\� WHVWHG

KHUH� ZRXOG� JDLQ� DQ� RYHUZKHOPLQJ� DFFHSWDQFH�� 0RUHRYHU�� JLYHQ� WKDW� WKH� QHW� VRFLR�

HFRQRPLF�EHQHILWV�DUH��DOWKRXJK�FOHDUO\�SRVLWLYH��TXLWH�ORZ�LQ�UHODWLYH�WHUPV��WKH\�FRXOG

EH�RIIVHW�E\�WKH�DQWLFLSDWLRQ�RI�D�QHJDWLYH�SXEOLF�UHDFWLRQ�E\�WKH�GHFLVLRQ�PDNHUV�
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%,%/,2*5$3+<

$OOVRS�� 5LFKDUG� (�� ������ $VSHFWV� RI� 6SHHG� LQ� 5HODWLRQ� WR� 7UDIILF� 6DIHW\�� ,$766

5HVHDUFK�9RO�����1R����

$QGHUVVRQ��*��	�1LOVVRQ��*�������� 6SHHG�0DQDJHPHQW� LQ� 6ZHGHQ�� 6ZHGLVK�1DWLRQDO

5RDG�DQG�7UDQVSRUW�5HVHDUFK�,QVWLWXWH�� 97,����DQ�XSGDWHG�YHUVLRQ�RI�D�SDSHU�SUHVHQWHG

DW� WKH� 6SHHG�0DQDJHPHQW� DQG� (QIRUFHPHQW� 86�SDQHO� LQ� *RWKHQEXUJ�� 6ZHGHQ�� $SULO

����������S�

$QGHUVVRQ��*��� %M|UNHWXQ��8��� %U�GH��8���/DUVVRQ�� -���1LOVVRQ��*��	� 7KXOLQ��+�� �����

)RUHFDVWV�RI�WUDIILF�VDIHW\�DQG�FDOFXODWHG�WUDIILF�VDIHW\�HIIHFWV�IRU�D�FKRLFH�RI�PHDVXUHV�

/LQN|SLQJ��6ZHGHQ��7)%�	�97,�IRUVNQLQJ�UHVHDUFK���������S��,Q�6ZHGLVK�

'L[RQ��-��$���)DOORQ��6�/���&DUSHQWHU��5��$��	�6KHUPDQ��3��%���������(FRQRPLF�DQDO\VLV

RI�HQYLURQPHQWDO�LPSDFWV���(DUWKVFDQ�/WG��/RQGRQ�

(OYLN�� 5��� 9DD�� 7�� 	� �VWYLN�� (�� ������ 7UDILNNVLNNHUKHWVKnQGERN�� 2VOR�

7UDQVSRUW�NRQRPLVN� LQVWLWXW�

(76&� ��(XURSHDQ� 7UDQVSRUW� 6DIHW\� &RXQFLO�� ������ 5HGXFLQJ� WUDIILF� LQMXULHV� UHVXOWLQJ

IURP�H[FHVV�DQG�LQDSSURSULDWH�VSHHG��%UXVVHOV�

)LQFK��'���.RPSIQHU��3���/RFNZRRG��&��	�0D\FRFN��*��������6SHHG��VSHHG�OLPLWV�DQG

DFFLGHQWV��&URZWKRUQH��7UDQVSRUW�5HVHDUFK�/DERUDWRU\��3URMHFW�5HSRUW����

)LQQUD� �� )LQQLVK� 1DWLRQDO� 5RDG� $GPLQLVWUDWLRQ�� ������ 7KH� GHYHORSPHQW� SODQ� RI� WKH

PDLQ�URDG�QHWZRUN�������6XUYH\�RQ�WKH�QRLVH�LPSDFWV���,Q�)LQQLVK�

)LQQUD� ��)LQQLVK�1DWLRQDO�5RDG�$GPLQLVWUDWLRQ��������'ULYHUV©�RSLQLRQV�DERXW�ZLQWHU�

WLPH�VSHHG�OLPLWV�LQ�)HEUXDU\�������)LQQLVK�5RDG�$GPLQLVWUDWLRQ��7,(/����������,6%1

���������������+HOVLQNL���,Q�)LQQLVK�

)LQQUD���)LQQLVK�1DWLRQDO�5RDG�$GPLQLVWUDWLRQ��������9DOXLQJ�WKH�HPLVVLRQV�IURP�URDG

WUDIILF��7,(/����������+HOVLQNL���LQ�)LQQLVK�

.DOOEHUJ�� 9�3�� 	� 7RLYDQHQ�� 6�� ������ )UDPHZRUN� IRU� DVVHVVLQJ� WKH� HIIHFWV� RI� VSHHG�

0$67(5�ZRUNLQJ�SDSHU�5�������

.DOOEHUJ��9�3��	� 7RLYDQHQ��6��������)UDPHZRUN�IRU�DVVHVVLQJ�WKH� LPSDFWV�RI�VSHHG� LQ

URDG�WUDQVSRUW��0$67(5�'HOLYHUDEOH����UHSRUW��������

.KLVW\�� &� -RWLQ� �������� 2SHUDWLRQDOLVLQJ� &RQFHSWV� RI� (TXLW\� IRU� 3XEOLF� 3URMHFW

,QYHVWPHQW�� 3UHVHQWDWLRQ� DW� WKH� ��WK� 0HHWLQJ� RI� WKH� 7UDQVSRUWDWLRQ� 5HVHDUFK� %RDUG�

-DQXDU\�������������:DVKLQJWRQ��'�&�

0lNHOl�� .��� .DQQHU�� +�� 	� /DXULNNR�� -�� ������ 5RDG� WUDIILF� H[KDXVW� JDV� HPLVVLRQV� LQ

)LQODQG��/,,6$����FDOFXODWLRQ� VRIWZDUH��7HFKQLFDO�5HVHDUFK�&HQWUH�RI�)LQODQG� �977��

5HVHDUFK�1RWHV�������(VSRR���LQ�)LQQLVK��(QJOLVK�DEVWUDFW�
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3HOWROD�� +�� ������ 'ULYHUV©� RSLQLRQV� DERXW� VHDVRQDOO\� FKDQJLQJ� VSHHG� OLPLWV�� 7KH

H[SHULPHQW� RI� VHDVRQDOO\� FKDQJLQJ� VSHHG� OLPLWV� LQ� ����¤���� SKDVH� ��� 7HFKQLFDO

5HVHDUFK�&HQWUH�RI�)LQODQG��977���5HVHDUFK�1RWHV����������S����DSS�����S��(VSRR���,Q

)LQQLVK�ZLWK�DQ�(QJOLVK�DEVWUDFW�

3ORZGHQ��6��	�+LOOPDQ��0��������6SHHG�&RQWURO�DQG�7UDQVSRUW�3ROLF\��/RQGRQ��3ROLF\

6WXGLHV�,QVWLWXWH������S�

5DQWD�� 6�� 	� .DOOEHUJ�� 9��3�� ������ $MRQRSHXGHQ� WXUYDOOLVXXVYDLNXWXNVLD� NRVNHYLHQ

WLODVWROOLVWHQ�WXWNLPXVWHQ�DQDO\\VL���$QDO\VLV�RI�VWDWLVWLFDO�VWXGLHV�RI�WKH�HIIHFWV�RI�VSHHG

RQ� VDIHW\��� +HOVLQNL�� )LQODQG�� )LQQLVK� 1DWLRQDO� 5RDG� $GPLQLVWUDWLRQ�� 7LHODLWRNVHQ

WXWNLPXNVLD������������S����DSSV�����S�� �,Q�)LQQLVK��(QJOLVK�DEVWUDFW���7,(/���������

,6%1��������������

5LHWYHOG�� 3��� %LQVEHUJHQ�� YDQ�$��� 6FKRHPDNHU�� 7��	� 3HHWHUV�� 3�� ������ 2SWLPDO� VSHHG

OLPLWV�IRU�YDULRXV�W\SHV�RI�URDGV��D�VRFLDO�FRVW�EHQHILW�DQDO\VLV�IRU�WKH�1HWKHUODQGV�

5LVVHU��5��	�/HKQHU��8��������$FFHSWDELOLW\�RI� VSHHGV�DQG� VSHHG� OLPLWV� WR�GULYHUV� DQG

SHGHVWULDQV�F\FOLVWV��0$67(5�'HOLYHUDEOH����-XQH������

5REHUWVRQ�� 6���:DUG�� +���0DUVGHQ�� *��� 6DQGEHUJ�� 8�� 	� +DPPDUVWU|P�� 8�� ������ 7KH

HIIHFWV� RI� VSHHG� RQ� QRLVH�� YLEUDWLRQ� DQG� HPLVVLRQV� IURP� YHKLFOHV�� 0$67(5� ZRUNLQJ

SDSHU�5�������


