
(;3(5,0(176�21�+,*+�b�3/$60$�&21),1(0(17�,1�*$6�'<1$0,&�75$3

$�$�,YDQRY��$�9�$QLNHHY��3�$�%DJU\DQVN\��3�3�'HLFKXOL���$�1�.DUSXVKRY��6�$�.RUHSDQRY�
$�$�/L]XQRY��9�9�0D[LPRY��6�9�0XUDNKWLQ���1�9�6WXSLVKLQ��,�9�6KLNKRYWVHY�
�.�1RDFN���*�2WWR�

%XGNHU�,QVWLWXWH�RI�1XFOHDU�3K\VLFV���������1RYRVLELUVN��5XVVLD�
�)RUVFKXQJV]HQWUXP�5RVVHQGRUI�H�9���3)���������'�������'UHVGHQ��*HUPDQ\�

$EVWUDFW
7KH�SDSHU�UHSRUWV�RQ�WKH�SUHVHQW�VWDWXV�RI�WKH�*DV�'\QDPLF�7UDS��*'7��H[SHULPHQW�DQG�SODVPD�SDUDPHWHUV�UHFHQWO\

DFKLHYHG�ZLWK�LQFUHDVHG�QHXWUDO�EHDP�SRZHU��7KH�PHDVXUHPHQWV�LQGLFDWHG�SODVPD�EHWD�DSSURDFKLQJ����� LQ�WKH�YLFLQLWLHV�RI
WKH�WXUQLQJ�SRLQWV�RI�HQHUJHWLF�VORVKLQJ�LRQV��(QHUJ\�EDODQFH�RI�WKH�HQHUJHWLF�VORVKLQJ�LRQV�ZLWK�PD[LPDO�GHQVLW\�RI������FP��

DQG�HQHUJLHV�a����NH9�ZDV�VWXGLHG�LQ�GHWDLO�LQ�WKH�UHJLPHV�ZLWK�KLJK�EHWD��,W�ZDV�REVHUYHG�WKDW�UHOD[DWLRQ�DQG�ORVVHV�RI�WKH
HQHUJHWLF� LRQV� DUH� GRPLQDWHG� E\� FODVVLFDO� &RORXPE� VFDWWHULQJ�� $OVR� GLVFXVVHG� LQ� WKH� SDSHU� LV� SRZHU� EDODQFH� RI� WKH� EXON
SODVPD�KHDWHG�E\�WKH�QHXWUDO�EHDP�LQMHFWLRQ�
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7KH�*DV�'\QDPLF�7UDS��*'7���VHH�)LJ����LV�DQ�D[LV\PPHWULF�SODVPD�FRQILQHPHQW�GHYLFH�ZLWK
WKH�KLJK�PLUURU�UDWLR�YDULDEOH�LQ�WKH�UDQJH�RI�����������7R�SURYLGH�0+'�VWDELOLW\�RI�WKH�HQWLUH�SODVPD
D[LV\PPHWULF� PLQ�%� FHOOV� DUH� DWWDFKHG� IURP� ERWK� HQGV� RI� WKH� GHYLFH�� 7KH� SODVPD� FRQILQHG� LQ� WKH
FHQWUDO� FHOO� LV� HVVHQWLDOO\� FROOLVLRQDO� DQG�FRQWDLQV�KRW� LRQ�PLQRULW\�SURGXFHG�E\�REOLTXH� LQMHFWLRQ�RI
KLJK�SRZHU�QHXWUDO� EHDPV� �1%V�� LQWR� WKH� UHODWLYHO\� FROG� � WDUJHW� SODVPD��7KH�SODVPD� LQ� WKH� H[WHUQDO
VWDELOL]LQJ� FHOOV� DUH� IHG� E\� EXON� SODVPD� ORVVHV� IURP� WKH� FHQWUDO� FHOO�� 6WXGLHV� RI� ORZ� EHWD� �������
SODVPD� FRQILQHPHQW� LQ� *'7� DUH� UHSRUWHG� HOVHZKHUH� >���@�� 0DLQ� REMHFWLYH� RI� WKH� *'7� UHVHDUFK
SURJUDP� LV� WR� JHQHUDWH� DGHTXDWH� SODVPD� SK\VLFV� GDWDEDVH� IRU� WKH� *'7�EDVHG� QHXWURQ� VRXUFH� IRU
PDWHULDO�LUUDGLDWLRQV�>�@��,Q�RUGHU�WR�SURYLGH���0H9�QHXWURQ�IOX[�DSSURDFKLQJ��0:�FP��LQ�WKH�WHVWLQJ
]RQHV� SODVPD� EHWD� LQ� WKH� GHYLFH� VKRXOG� EH� DV� KLJK� DV� a����� 6R� IDU�� FRQILQHPHQW� RI� KLJK�b� SODVPD�
UHOHYDQW�WR�RSHUDWLRQDO�FRQGLWLRQV�LQ�WKH�*'7�EDVHG�QHXWURQ�VRXUFH��ZDV�QRW�VWXGLHG��7R�DGGUHVV�WKRVH
SUREOHPV�ZH�LQFUHDVHG�LQMHFWHG�QHXWUDO�EHDP�SRZHU�DQG�LPSURYHG�YDFXXP�FRQGLWLRQV�LQ�WKH�*'7�

),*���*HQHUDO�OD\RXW�RI�WKH�*'7�

7KH�*'7�SDUDPHWHUV�DUH�OLVWHG�LQ�7DEOH���5HFHQWO\�� WKH�FXUUHQWV�RI�HDFK�RI�VL[�1%�LQMHFWRUV
ZHUH� HTXDOL]HG� E\� WKHLU� LQFUHDVLQJ� WR� ��� HT��$�� �DV� LW�ZDV� IRU� WKH� EHWWHU� LQMHFWRU��� IRU� ����� ���NH9
HQHUJ\�WKXV�SURYLGLQJ�IXOO�LQMHFWLRQ�SRZHU�RI�XS�WR����0:�LQ����PV�SXOVHV��'XH�WR�WKH�HTXDOL]LQJ�WKH
LQMHFWHG� FXUUHQWV� DQG� EHDP� HQHUJLHV� IRU� WKH� LQMHFWRUV� ORFDWHG� DW� GLIIHUHQW� D]LPXWKV� EHWWHU� D[LDO
V\PPHWU\�RI�WKH�LQMHFWLRQ�ZDV�DFKLHYHG��,W�UHVXOWHG�LQ�VPDOOHU�GLVWXUEDQFHV�DQG�LQGXFHG�ORVVHV�RI�WKH
WDUJHW�SODVPD�GXULQJ�WKH�LQLWLDO�VWDJH�RI�QHXWUDO�EHDP�KHDWLQJ��:LWK�LQFUHDVH�WKH�LQMHFWHG�1%V�SRZHU
SODVPD�HQHUJ\�ZDV�DOVR�LQFUHDVHG�PRUH�WKDQ�����WLPHV�LQ�FRPSDULVRQ�ZLWK�WKDW�SUHYLRXVO\�DFKLHYHG�
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�,Q�VWDEOH�UHJLPHV�RI�FRQILQHPHQW�ZLWK�FXVS�HQG�FHOO�>�@�DQG�ZKHQ�WLWDQLXP�ZDV�GHSRVLWHG�RQWR

WKH� ILUVW� ZDOO�� KHDWLQJ� XS� RI� EXON� HOHFWURQV� WR� WHPSHUDWXUHV� RI� ���H9� ZDV� REVHUYHG�� 5HGXFWLRQ� RI



FKDUJH�H[FKDQJH� ORVVHV�DQG� LQFUHDVH�RI� WDUJHW�SODVPD�WHPSHUDWXUH�HQDEOHG� WR� LQFUHDVH� WKH�GHQVLW\�RI
IDVW�LRQV�ZLWK�WKH�PHDQ�HQHUJ\�RI����NH9�WR������FP���QHDU�WKH�WXUQLQJ�SRLQWV�

'LVWULEXWLRQ�IXQFWLRQ�RI�WKH�HQHUJHWLF�LRQV�RYHU�HQHUJLHV�ZDV�ORFDOO\�PHDVXUHG�DW�WKH�PLGSODQH
RI� *'7� XVLQJ� ³DUWLILFLDO� WDUJHW´� PHWKRG� >�@�� 5HOD[DWLRQ� RI� WKH� IDVW� LRQV� LQ� WKH� WDUJHW� SODVPD� ZDV
VLPXODWHG�XVLQJ�0RQWH�&DUOR�FRGH�ZKLFK�LQFRUSRUDWHV�FODVVLFDO�&RORXPE�FROOLVLRQV��6LPXODWLRQ�UHVXOWV
ZHUH�ILQG�WR�EH�LQ�UHDVRQDEOH�DJUHHPHQW�ZLWK� WKH�H[SHULPHQWDO�GDWD�RQ� WKH�IDVW� LRQ�GLVWULEXWLRQ�RYHU
HQHUJLHV�DQG�SLWFK�DQJOHV�DV�ZHOO��7KH�PHDVXUHG�IDVW�LRQ�HQHUJ\�FRQWHQW��ZLWK�DQ�DFFXUDF\�RI�������
FORVH�WR�WKDW�SUHGLFWHG�E\�WKH�FRGH�IRU�WKH�JLYHQ�SDUDPHWHUV�RI�WDUJHW�SODVPD�

7$%/(����7KH�SDUDPHWHUV�RI�*'7�H[SHULPHQW

3DUDPHWHU 9DOXH
0DJQHWLF�ILHOG�DW�PLGSODQH �����7
7RWDO�OHQJWK ��P
7UDSSHG�1%,�SRZHU���������NH9�EHDP
HQHUJLHV�

��������0:

)DVW�LRQ�HQHUJ\�FRQWHQW ��������-
%XON�SODVPD�HQHUJ\ ��������-
(OHFWURQ�WHPSHUDWXUH ������H9
5DGLDWHG�SRZHU �����N:
(OHFWURQ�GUDJ�SRZHU�LQ�OLPLWHU�VKDGRZ ���N:
3RZHU�UHOHDVHG�RQ�OLPLWHUV ���N:
3ODVPD�UDGLXV ���FP
%XON�SODVPD�GHQVLW\ ������î�����FP��

7KH� IDVW� LRQV� JOREDO� HQHUJ\� EDODQFH� LQ� KLJK�b� UHJLPHV� LV� LOOXVWUDWHG� E\� )LJ���� 1%�LQMHFWHG
SRZHU� �3LQM�� ZDV� GHWHUPLQHG� E\� PHDVXULQJ� RI� D� GUDLQ� FXUUHQW� DQG� DQ� DFFHOHUDWLQJ� YROWDJH� RI� HDFK
LQMHFWRU��7KHQ��LRQ�EHDP�SRZHU�ZDV�PXOWLSOLHG�E\�WKH�PHDVXUHG�QHXWUDOL]DWLRQ�HIILFLHQF\�RI�WKH�EHDP
ZKLFK�YDULHV�LQ�WKH�UDQJH�RI�����������IRU�GLIIHUHQW�LQMHFWRUV��7UDSSHG�1%�SRZHU��3WU��ZDV�GHWHUPLQHG

IURP�EHDP� DWWHQXDWLRQ�PHDVXUHPHQWV�� 7KH� IDVW
LRQ� HQHUJ\� FRQWHQW� �:)��ZDV� LQIHUUHG� IURP� WKH
GLDPDJQHWLF�ORRSV�GDWD�

7KH� SRZHU� RI� FKDUJH�H[FKDQJH� ORVVHV� �3H[�
ZHUH� PHDVXUHG� E\� ERORPHWHUV� ORFDWHG� RQ� WKH
ILUVW� ZDOO� RI� FHQWUDO� FHOO�� 6XEVHTXHQWO\� WKH
HOHFWURQ�GUDJ�SRZHU��3)H��ZDV�GHULYHG�XVLQJ�WKH
HQHUJ\�EDODQFH�HTXDWLRQ�
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,Q� SDUDOOHO�� WKH� 0RQWH�&DUOR� �),7� ²� IDVW� LRQ
WUDQVSRUW�FRGH��>�@�DQG�)RNNHU�3ODQFN��)30�²
IDVW�SDUWLFOHV�PRGHO��>���@�FRGHV�ZHUH�DSSOLHG�WR
FDOFXODWH� WKH� IDVW� LRQ� FKDUDFWHULVWLFV�� $V� LQSXWV
IRU� WKHVH� FRGHV� ZH� XVHG� WKH� PHDVXUHG
SDUDPHWHUV� RI� QHXWUDO� EHDPV� DQG� WKRVH� RI� WKH
WDUJHW�SODVPD�DQG�VSDWLDO�GHQVLW\�GLVWULEXWLRQ�RI
QHXWUDO�JDV�LQ�WKH�FHQWUDO�FHOO�
�7KH� FRPSDULVRQ� EHWZHHQ� WKH� PHDVXUHG� DQG
FDOFXODWHG�WHPSRUDO�YDULDWLRQ�RI�IDVW� LRQ�HQHUJ\
FRQWHQW� VKRZV�� WKDW� ZLWKLQ� WKH� PHDVXUHPHQW

DFFXUDF\� WKH� H[SHULPHQWDO� DQG� VLPXODWHG� GDWD� DUH� DOPRVW� LGHQWLFDO� �)LJ����� ,W� GHPRQVWUDWHV� WKDW� WKH
UHOD[DWLRQ�UDWHV�RI�WKH�IDVW�LRQV�LQ�D�SODVPD�EDFNJURXQG�DUH�HVVHQWLDOO\�GHILQHG�E\�&RXORPE�FROOLVLRQV
ZLWK�D�EXON�SODVPD�DQG�FKDUJH�H[FKDQJH��7KH�VDPH�UHVXOWV�KDV�EHHQ�REWDLQHG�SUHYLRXVO\�LQ�WKH�VWXGLHV
RI� ORZHU�GHQVLW\�HQHUJHWLF� LRQV�UHOD[DWLRQ�>���@��7KH�JOREDO�FKDUDFWHULVWLF� WLPHV�RI�HOHFWURQ�GUDJ�DQG

),*����)DVW�LRQ�SRZHU�EDODQFH�GDWD



FKDUJH�H[FKDQJH�RI�IDVW�LRQV�ZHUH�FDOFXODWHG�IURP
WKH� HQHUJ\� EDODQFH� GDWD� E\� PDNLQJ� XVH� RI� WKH
IROORZLQJ�UHODWLRQVKLSV�
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,QLWLDOO\��ZKHQ�1%V�VWDUW�XS�� WKH�HOHFWURQ�GUDJ
WLPH�ZDV�DV�ORZ�DV������mV�SURYLGHG�WKH�HOHFWURQ
WHPSHUDWXUH� EHLQJ� RI� VRPH� H9V� DQG� SODVPD
GHQVLW\� RI� ����î�����FP���� /DWHU� RQ� WKH� HOHFWURQ
WHPSHUDWXUH� LQFUHDVHV� XS� WR� ����H9� FDXVLQJ� WKH
HOHFWURQ� GUDJ� WLPH� LQFUHDVH� XS� WR� �������PV�� 7KH
FKDUJH�H[FKDQJH� ORVVHV� ZHUH� PHDVXUHG� WR� EH
QHJOLJLEO\� VPDOO� GXULQJ� 1%� LQMHFWLRQ� �tH[ ��
���PV��

,Q�)LJ���WKH�ORFDO�HQHUJ\�GLVWULEXWLRQ�IXQFWLRQV
RI� IDVW� LRQV� DUH�SUHVHQWHG� DW� GLIIHUHQW� WLPH�SRLQWV
DIWHU� WKH� VWDUW� RI�1%,�� )URP�PHDVXUHPHQW� RI� WKH
HQHUJ\�VSHFWUD�RQH�FDQ�GHWHUPLQH�WKH�PHDQ�HQHUJ\

RI� LRQV�� WKDW�ZDV� HVWLPDWHG� WR� EH�����NH9��7KH� DQJXODU� GLVWULEXWLRQV�RI� LRQV�ZLWK� GLIIHUHQW� HQHUJLHV
ZHUH�DOVR�PHDVXUHG�DQG�FRPSDUHG�WR�WKRVH�REWDLQHG�E\�QXPHULFDO�VLPXODWLRQV���7KLV�FRPSDULVRQ�GLG
QRW�UHYHDO�DQ\�VLJQLILFDQW�DQRPDOLHV�LQ�IDVW�LRQ�VORZLQJ�GRZQ�DQG�VFDWWHULQJ�UDWHV�
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7R� HYDOXDWH� WKH� FHQWUDO� FHOO� HQHUJ\� FRQILQHPHQW� WLPH� LQ� WKH� KLJK� EHWD� UHJLPHV� ZH� GHILQH
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:FFt ��ZKHUH� FF: LV�HQHUJ\�VWRUHG�LQ�WKH�EXON�SODVPD��GHWHUPLQHG�E\�GLDPDJQHWLF�ORRSV��DQG� 3̂ LV

WKH�WUDQVYHUVH�SRZHU�ORVVHV�IURP�WKH�EXON�SODVPD��(QHUJ\�ORVVHV�IURP�FROOLVLRQDO�EXON�SODVPD�XQGHU
QHXWUDO�EHDP�KHDWLQJ�ZHUH�HYDOXDWHG�LQ�WKH�KLJK�SHUIRUPDQFH�VKRWV�E\�GLUHFW�ERORPHWULF�PHDVXUHPHQWV

RI� WKH� SRZHU� UHOHDVHG� RQ� WKH� OLPLWHUV�� OHVV� WKH
SRZHU� UHOHDVHG� E\� ILQLWH�RUELW� IDVW� LRQV� LQ� WKH
KDOR� SODVPD� ORFDWHG� LQ� WKH� OLPLWHU¶V� VKDGRZ�
7KH�IRUPHU�SRUWLRQ�LV�QRW�GLUHFWO\�PHDVXUHG��ZH
GHWHUPLQHG� LW� IURP� IDVW� HQHUJ\� EDODQFH� GDWD�
7KH� PDJQLWXGH� RI� WKH� YDULRXV� WHUPV� XVHG� WR
HYDOXDWH�WKH�JOREDO�HQHUJ\�FRQILQHPHQW�WLPH�RI
WKH� EXON� SODVPD� LV� JLYHQ� LQ� 7DEOH� ,�� 7KH
GLIIHUHQFH�EHWZHHQ�WKH�WRWDO�SRZHU�DEVRUEHG�E\
WKH�OLPLWHUV�����N:��DQG�(OHFWURQ�'UDJ�3RZHU
�('3��RI�IDVW�LRQV�LQ�WKH�KDOR�SODVPD�JLYHV�IRU
WKH�UDGLDO�SRZHU�IOX[�IURP�WKH�FRUH�SODVPD�WKH
YDOXH� RI� DERXW� ���N:�� ,Q� WKH� VDPH
H[SHULPHQWDO�FRQGLWLRQV�WKH�EXON�SODVPD�HQHUJ\
FRQWHQW� DPRXQWV� WR� ���-�� 7KLV� FRUUHVSRQGV� WR
HQHUJ\� FRQILQHPHQW� WLPH� RI� WKH� KHDWHG� SODVPD
RI����PV�� ,Q�DFFRUGDQFH�ZLWK� WKH�GDWD�JLYHQ� LQ
7DEOH� ,�� WDNLQJ� WKH�SODVPD� UDGLXV�D ���FP�DQG
% ���7�� 7 ��H9�� RQH� REWDLQV� WKDW� WKH
FKDUDFWHULVWLF� %RKP� FRQILQHPHQW� WLPH

%RKP
%RKP '

D
�

�
=t ��ZKHUH� H%

F7'%RKP ��= ��HTXDOV�WR

�����PV� DQG� LV� DW� OHDVW� ��� WLPHV� OHVV� WKDQ� WKH
REVHUYHG� YDOXH�� 7KLV� REVHUYDWLRQ� UHDVRQDEO\
FRUUHODWHV� ZLWK� WKH� UHVXOWV� REWDLQHG� SUHYLRXVO\
IRU� ORZHU� SODVPD� WHPSHUDWXUHV�� 1RWH� WKDW� WKLV
UDWLR� EHWZHHQ� WKH� SODVPD� OLIHWLPH� DQG

),*����)DVW�LRQ�HQHUJ\�FRQWHQW�YV��WLPH�
VLPXODWLRQV�XVLQJ��),7�DQG�)30�FRGHV�DQG
H[SHULPHQWDO�GDWD�PHDVXUHG�EHIRUH��VSULQJ¶���
DQG�DIWHU��ZLQWHU¶����1%�V\VWHP�XSJUDGH�

),*����/RFDO�HQHUJ\�GLVWULEXWLRQ�IXQFWLRQV�RI�IDVW
LRQV�RQ�WKH�*'7�D[LV��U �����FP�



FKDUDFWHULVWLF�%RKP� WLPH� LV� FRQVLGHUHG� WR� EH� IDYRUDEOH� IRU� WKH� RSHUDWLRQDO� SDUDPHWHUV� RI� WKH�*'7�
EDVHG�QHXWURQ�VRXUFH�

$[LDO� ORVVHV�IURP�WKH�FHQWUDO�FHOO�SODVPD�ZHUH�DOVR�PHDVXUHG�DQG�IRXQG� WR�EH� LQ� UHDVRQDEOH
DJUHHPHQW�ZLWK�WKH�WKHRU\�DSSOLFDEOH�WR�D�FROOLVLRQOHVV�UHJLPH�RI�SODVPD�IORZ�EH\RQG�WKH�PLUURUV�>�@�
$Q�DVVHVVPHQW�RI�SRZHU�EDODQFH�RI� WKH�FXVS�VWDELOL]HG�FHQWUDO� FHOO�SODVPD� LQGLFDWHV� WKDW� WKHVH�D[LDO
SRZHU�ORVVHV�DFFRXQW�IRU�DW�OHDVW�����RI�WKH�('3�IRU�PLUURU�UDWLR�RI������

,W�ZDV�REVHUYHG�WKDW�WKH�HOHFWURQ�WHPSHUDWXUH�SURILOH�LQ�WKH�KLJK�SHUIRUPDQFH�VKRWV�KDV�D�ZHOO
SURQRXQFHG� PLQLPXP� RQ� D[LV�� LQGLFDWLQJ� HQKDQFHG� HQHUJ\� ORVVHV� IURP� WKH� QHDU�D[LV� UHJLRQ�� 7KLV
UHJLRQ� LV� ZHOO� PDSSHG� DORQJ� WKH� ILHOG� OLQHV� RQWR� WKH� SODVPD� JXQ�� VR� LW� FDQ� EH� FRQFOXGHG� WKDW� WKLV
WHPSHUDWXUH�UHGXFWLRQ�LV�DWWULEXWHG�WR�KHDW�VLQN�RQWR�WKH�JXQ��/RFDO�HQHUJ\�EDODQFH�GDWD�LQGLFDWH�WKDW
DERXW�����('3�DUH�ORVW�GXH�WR�WKLV�PHFKDQLVP�IRU�SODVPD�WHPSHUDWXUHV�LQ�WKH�UDQJH�RI�������H9��)RU
VPDOOHU�WHPSHUDWXUHV�WKLV�HQHUJ\�ORVVHV�EHFRPH�OHVV�VLJQLILFDQW�>���@�
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3ODVPD�b�LQ�*'7�FHQWUDO�FHOO�ZDV�LQFUHDVHG�XS�WR�����ZLWK�KLJKHU�1%�SRZHU��0HDVXUHPHQWV
RI�ORFDO�GLVWULEXWLRQ�RI�IDVW�LRQV�RYHU�HQHUJLHV�DQG�SLWFK�DQJHOV�LQGLFDWH�WKDW�WKHUH�ZHUH�QR�QRWLFHDEOH
DQRPDOLHV� LQ� IDVW� LRQ� VORZLQJ�GRZQ�DQG� VFDWWHULQJ��)RU�PLUURU� UDWLR�RI������� HQHUJ\� ORVVHV� IURP� WKH
WDUJHW�SODVPD�DUH�GRPLQDWHG�E\�ORQJLWXGLQDO�RQHV��:LWK�LQFUHDVLQJ�PLUURU�UDWLR�WR����LW�ZDV�REVHUYHG
WKDW� HQHUJ\� OLIHWLPH� RI� WKH� WDUJHW� SODVPD� LV� DERXW� �� WLPH� OHVV� WKDQ� WKDW� GHWHUPLQHG� E\� ORQJLWXGLQDO
ORVVHV�WKURXJK�WKH�PLUURUV��$GGLWLRQDO�FKDQQHO�RI�HQHUJ\�ORVVHV�FDQ�EH�FKDUDFWHUL]HG�E\�FRUUHVSRQGLQJ

OLIHWLPH�ZKLFK�LV�HVWLPDWHG�WR�EH������� %RKPt IRU�WKH�UHSUHVHQWDWLYH�VKRW�SDUDPHWHUV��,Q�WKLV�HVWLPDWH

RI� WKH� HIIHFWLYH� SODVPD� WHPSHUDWXUH� LV� FDOFXODWHG� LQFOXGLQJ� FRQWULEXWLRQ� IURP� IDVW� LRQV�� ([DFW
PHFKDQLVP�RI�HQKDQFHG�WUDQVYHUVH� ORVVHV� LV�QRW� LGHQWLILHG�VR�IDU�� ,W� LV�EHOLHYHG�WKDW� WKH�H[WUD�HQHUJ\
ORVVHV� GXULQJ� 1%� LQMHFWLRQ� ZRXOG� EH� FDXVHG� E\� UHVLGXDO� DV\PPHWU\� RI� EHDP� FXUUHQW� RI� LQMHFWRUV
LQVWDOOHG� DW� GLIIHUHQW� D]LPXWKV� WKDW� VWLOO� H[LVWV��1HYHUWKHOHVV�� LW� VKRXOG�EH�QRWHG� WKDW� WKHVH� ORVVHV� DUH
WROHUDEOH�ZKHQ�VFDOHG�WR�WKH�RSHUDWLRQDO�SDUDPHWHUV�RI�WKH�*'7�EDVHG�QHXWURQ�VRXUFH�
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