
$XWKRUV�SRLQW�WR�SRLQW�UHVSRQVH�RQ�5HIHUHH
&RPPHQW����WR�WF���������
'HDU�5HYLHZHU�

:H DUH YHU\ JUDWHIXO IRU WKLV UHYLHZ� 7KH FRPPHQWV RI WKH UHYLHZHUV DUH VR H[WUHPHO\
ZHOO WKRXJKW WKURXJK� WKDW ZH DV DXWKRUV DUH GHOLJKWHG WKDW WKH UHYLHZHU WRRN WKH WLPH WR
JHW�LQWR�WKH�GHWDLOV�RI�WKH�V\VWHP�DQG�RXU�LGHDV�

%HORZ� ZH GR DQVZHU SRLQW WR SRLQW DOO FRPPHQWV� EXW ZH DOVR UHIHU WR WKLQJV WKDW DUH
GLVFXVVHG�DV�DQ�DQVZHU�WR�5HYLHZHU���

,Q DGGLWLRQ WR WKH UHYLHZ� ZH DOVR JRW FRPPHQWV LQ WKH SGI DV DQ DWWDFKPHQW� 0DQ\ RI WKH
FRPPHQWV EHORZ ZHUH LQ WKH SGI FRPPHQWV� WRR� VR ZH DQVZHU WKHP KHUH� 7KH
UHPDLQLQJ�RQHV�ZH�DGGHG�WR�WKH�OLVW�KHUH�WRR�

0DQ\�WKDQNV�

$QJHOLND�DQG�FR�DXWKRUV

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
2YHUDOO�FRPPHQWV�

7KH PDQXVFULSW LV ZHOO RUJDQLVHG DQG IDLUO\ ZHOO ZULWWHQ� , KDYH LQFOXGHG VRPH VXJJHVWHG
HGLWV�LQ�WKH�DWWDFKHG�3')�WR�LPSURYH�WKH�FODULW\�RI�WKH�WH[W�DQG�WKH�HDVH�RI�UHDGLQJ�
7KDQN \RX YHU\ PXFK� <RXU VXJJHVWHG HGLWV ZHUH YHU\ KHOSIXO WR LPSURYH RXU PDQXVFULSW�
:H FRPPHQWHG RQ D IHZ RI WKRVH HGLWV EHORZ RU UHYLVHG WKH PDQXVFULSW DFFRUGLQJ WR \RXU
DGYLFH�LQ�PRVW�FDVHV�

,W�ZRXOG�EH�LQIRUPDWLYH�WR�VKRZ�PRUH�UHVXOWV�IURP�WKH�YLVFRHODVWLF�PRGHOOLQJ��$W�WKH�PRPHQW�,
GRQ¶W�IHHO�WKH�UHDGHU�FDQ�DSSUHFLDWH�WKH�PRGHOOLQJ�ZLWKRXW�VHHLQJ�PRUH�UHVXOWV�
7KH�SRLQW�LV�PDGH�WKDW�LW�LV�LPSRUWDQW�WR�FRQVLGHU�HODVWLF�HIIHFWV��EXW�WKLV�LV�QRW�GHPRQVWUDWHG
LQ�DQ\�RI�WKH�UHVXOWV�
:H�DUH�GHOLJKWHG�WR�SUHVHQW�WKH�HODVWLF�HIIHFWV�LQ�PRUH�GHWDLO��0DQ\�WKDQNV�IRU�UDLVLQJ�WKLV��$V
ZH�DUH�GHDOLQJ�ZLWK�QRQOLQHDU�VWUDLQ�WKHRU\��LW�LV�IDU�PRUH�WULFN\�WR�H[WUDFW�WKH�HODVWLF
FRPSRQHQW��DV�LQ�WKH�SUHVHQW�FRQILJXUDWLRQ�RQO\�PXOWLSOLFDWLYH�WHUPV�RI�HODVWLF�WLPHV�YLVFRXV
GHIRUPDWLRQ�DSSHDU��7KLV�LV�GLIIHUHQW�IURP�OLQHDU�VWUDLQ�WKHRU\��LQ�ZKLFK�VWUDLQ�LV�FRPSRVHG
DGGLWLYHO\�RI�HODVWLF�DQG�YLVFRXV�VWUDLQ�FRPSRQHQWV��$�FRPSDULVRQ�ZLWK�D�SXUHO\�HODVWLF
VLPXODWLRQ�RU�D�FRPSDULVRQ�ZLWK�D�SXUHO\�YLVFRXV�VLPXODWLRQ�ZRXOG�QRW�UHSUHVHQW�WKH�VSULQJ�LQ
WKH�VSULQJ�GDVKSRW�UKHRORJLFDO�PRGHO��RU�WKH�GDVKSRW�LQ�WKH�VSULQJ�GDVKSRW�V\VWHP�
7KHUHIRUH��ZH�KDYH�WR�LQWURGXFH�D�QHZ�VWUDLQ�PHDVXUH�KHUH��WKDW�LV�DQ\ZD\�RQO\�UDUHO\
DSSOLHG�LQ�PDWHULDO�DQG�HQJLQHHULQJ�VFLHQFH��DQG�KDV�QHYHU�EHHQ�XVHG�EHIRUH�LQ�JODFLRORJ\
WR�RXU�NQRZOHGJH��7KH�VR�FDOOHG�+HQFN\�VWUDLQ�LV�D�ORJDULWKPLF�VWUDLQ�PHDVXUH�DQG�WKH
ORJDULWKP�OHDGV�WKHQ�WR�DQ�DGGLWLYH�FRPSRVLWLRQ�RI�HODVWLF�DQG�YLVFRXV�VWUDLQ�FRPSRQHQWV�
7KLV�LV�IDU�PRUH�FRPSOLFDWHG�WKDQ�LQ�WKH�OLQHDU�VWUDLQ�WKHRU\��EXW�LW�LV�D�UHDOO\�QLFH�ZD\�WR



SUHVHQW�WKH�HODVWLF�HIIHFW��:H�WU\�WR�NHHS�WKH�GHULYDWLRQ�RI�WKH�+HQFN\�VWUDLQ�DV�VOLP�DV
SRVVLEOH�KHUH��WRR��VR�WKDW�WKH�PDQXVFULSW�GRHV�QRW�EHFRPH�RYHUORDGHG�ZLWK�WKHRU\�

,W ZRXOG EH JRRG WR H[SOLFLWO\ VWDWH WKH 0D[ZHOO 7LPH� 1RUPDOO\ LW LV DVVXPHG WR EH RQ WKH
RUGHU RI KRXUV WR GD\V �*XGPXQGVVRQ ����� 8OWHH HW DO�� ������ VR RQ VKRUW WLPH SHULRGV�
VXFK DV WKH WLGDO F\FOH RU ODUJH KRXUO\ IOXFWXDWLRQV LQ WKH PHOW UDWH� HODVWLF HIIHFWV ZLOO EH
LPSRUWDQW� EXW KHUH \RX DUH FRQVLGHULQJ DSSUR[LPDWHO\ VWHDG\ PHOW UDWHV RYHU ORQJ WLPH
SHULRGV��GHFDGHV�WR�FHQWXULHV��
7KH FKDUDFWHULVWLF WLPH RI D 0D[ZHOO PDWHULDO LV SURSRUWLRQDO WR WKH YLVFRVLW\� ,Q D �'
DSSURDFK� LW LV HWD�( DQG DQDORJRXVO\ IRU �'��' LW LV HWD�PX ZLWK WKH /DPp FRQVWDQW
PX (���
���QX��� <RXQJ¶V PRGXOXV ( DQG 3RLVVRQ¶V UDWLR QX� :LWK WKH PDWHULDO YDOXHV RI RXU
PDQXVFULSW RI QX ������ ( � *3D DQG HWD ��A�� 3D V ZH JHW D FKDUDFWHULVWLF 0D[ZHOO
7LPH WDX ��� GD\V� 7KH HODVWLF HIIHFWV DUH LPSRUWDQW LI ZH KDYH FKDQJHV RI WKH RUGHU RI
VHYHUDO WLPHV WKH 0D[ZHOO WLPH� 7KLV LV WKH FDVH IRU QHDUO\ DOO ERXQGDU\ FRQGLWLRQV� DV PHOW
UDWHV� 60% DQG KRUL]RQWDO GLVSODFHPHQW DUH FKDQJLQJ SHUPDQHQWO\ DQG WKLV LV WDNHQ LQWR
DFFRXQW LQ RXU VLPXODWLRQV� :H LQFOXGH WKH FKDUDFWHULVWLF WLPH LQ WKH UHYLVHG YHUVLRQ RI WKH
PDQXVFULSW��DOVR�VHH�RXU�DQVZHU�WR�\RXU�LQGLYLGXDO�FRPPHQW�RQ�WKLV�EHORZ��

,¶P�QRW�DQ�H[SHUW�RQ�WKH�UROH�WKH�WLGDO�VLJQDO�SOD\V�RQ�FRQWUROOLQJ�LFH�VKHOI�PHOW�UDWHV�DQG
GHIRUPDWLRQ��,W�ZRXOG�EH�KHOSIXO�WR�SURYLGH�PRUH�GHWDLOV�RQ�WKHVH�SURFHVVHV�DQG�KRZ�WKH\
FDQ�EH�OLQNHG�WR�WKH�ILQGLQJV�KHUH��$W�SUHVHQW�WKLV�VHFWLRQ���������LV�FRQIXVLQJ�

:H XQGHUVWDQG WKDW WKH SK\VLFDO SURFHVVHV WKDW PLJKW EH LPSDFWLQJ PHOW UDWHV DUH RI
LQWHUHVW� +RZHYHU� LQ WKLV VWXG\ ZH IRXQG WKDW ZKDW LQLWLDOO\ DSSHDUHG WR EH WLGDO PHOW ZDV
FDXVHG E\ WLGDO EHQGLQJ� %XW VWLOO� ZH DUH KDSS\ WR DGG D IHZ VHQWHQFHV RQ WKH
RFHDQRJUDSKLFDO�SURFHVVHV�WKDW�FDXVH�WKH�PHOW�UDWHV�

³)RU DQ LFH VKHOI VXFK DV WKH )LOFKQHU ZH H[SHFW WKH SULQFLSDO GULYHUV RI EDVDO PHOWLQJ WR EH
WKH ZDWHU VSHHG DQG LWV WHPSHUDWXUH DERYH WKH LQ VLWX IUHH]LQJ SRLQW �H�J� +ROODQG DQG
-HQNLQV� ������ )RU PXFK RI WKH LFH VKHOI WKH ZDWHU VSHHG LV GRPLQDWHG E\ WLGDO DFWLYLW\
�9DQNRYi HW DO�� ������ EXW QHDU WKH JURXQGLQJ OLQH RI 6)* ZH H[SHFW WKH WLGDO FXUUHQWV WR EH
ORZ� FRQVLVWHQW ZLWK WKH HYLGHQFH IURP WKH $S5(6 WKLQQLQJ UDWH WLPH VHULHV� ,W LV OLNHO\ WKDW
WKH DQRPDORXVO\ KLJK PHOWLQJ HYHQWV VHHQ LQ WKH UHFRUG UHVXOW IURP WKH SDVVDJH RI HGGLHV�
ZLWK�WKHLU�DVVRFLDWHG�ZDWHU�VSHHG�DQG�WHPSHUDWXUH�DQRPDOLHV�³

)XUWKHUPRUH� ZH XQGHUVWDQG WKDW VHFWLRQ ����� ZDV FRQIXVLQJ� :H ZLOO LPSURYH WKLV VHFWLRQ LQ
WKH�UHYLVHG�YHUVLRQ�

,PSRVHG PHOW UDWH LQ QXPHULFDO PRGHOOLQJ� ORRNLQJ DW )LJXUHV %� DQG %� WKH ZLGWK RI WKH
FKDQQHO VHHPV WR JURZ FRQVLGHUDEO\ GRZQVWUHDP EHWZHHQ VHLVPLF OLQH ,9 DQG 9� EXW WKLV LV
QR UHSURGXFHG LQ WKH VLPXODWLRQ� SDUWLFXODUO\ RQ WKH ULJKW IODQN� 7KLV IHDWXUH LVQ¶W DGGUHVVHG�
:RXOG D GLIIHUHQW VSDWLDO GLVWULEXWLRQ RI WKH LPSRVHG PHOW EH UHTXLUHG WR UHSURGXFH LW" $QG LI
VR��ZKDW�GRHV�WKLV�LPSO\"
<HV� \RX DUH ULJKW� ,I ZH ZDQW WR VKLIW WKH FKDQQHO RU ZLGHQ LW XS� ZH KDYH WR DGDSW �µRSWLPL]H¶�
WKH VSDWLDO GLVWULEXWLRQ RI WKH PHOW UDWH� )RU WKLV� ZH ZRXOG QHHG D PHOWLQJ UDWH WKDW LV QRW RQO\
YDU\LQJ LQ WLPH EXW DOVR LQ VSDFH �LQ DFURVV IORZ GLUHFWLRQ� DQG WKHUHIRUH� ZH QHHG
REVHUYDWLRQV RI WKH WKLFNQHVV GLVWULEXWLRQ DV D GHQVH JULG� DV ZH RWKHUZLVH KDYH QR ZD\ WR
FRQVWUDLQ�LW�



)RU H[DPSOH ZLWK D WUDQVLWLRQ RI ���P EHWZHHQ WKH PHOWLQJ RXWVLGH HDVW DQG ORZHVW� ZH ZLOO
JHW�WKLV�HYROXWLRQ�RI�WKH�EDVH�

+RZHYHU� ZH ZDQWHG WR DSSURSULDWHO\ PRGHO WKH VORSH DW VHLVPLF ,9 DQG KHQFH ZH WDNH D
VPDOOHU WUDQVLWLRQ EHWZHHQ PHOWLQJ DW / DQG 2(� %XW WKLV LV D YHU\ JRRG SRLQW DQG ZH ZLOO
VKRUWO\�GLVFXVV�WKLV�LQ�WKH�UHYLVHG�YHUVLRQ�RI�WKH�PDQXVFULSW��7KDQN�\RX�

7KH FXUUHQW VHW RI ILJXUHV DUH ZHOO SUHVHQWHG DQG LQIRUPDWLYH� ,W ZRXOG EH JRRG WR LQFOXGH
VRPH�PRUH�ILJXUHV�VKRZLQJ�UHVXOWV�IURP�WKH�YLVFRHODVWLF�PRGHOOLQJ�
:H DJUHH DQG DV VWDWHG DERYH ZH ZLOO LQFOXGH PRUH ILJXUHV RI WKH YLVFRHODVWLF PRGHOOLQJ LQ
WKH UHYLVHG YHUVLRQ� LQ SDUWLFXODU ZH ZLOO VKRZ ZKLFK UROH WKH HODVWLF YHUVXV WKH YLVFRXV
FRQWULEXWLRQ�KDV�

7KH�ZRUN�LV�RI�LQWHUHVW�WR�PDQ\�LQ�WKH�VFLHQWLILF�FRPPXQLW\��RFHDQRJUDSK\��JODFLRORJ\�
JHRSK\VLFV��QXPHULFDO�PRGHOOLQJ�

,QGLYLGXDO�&RPPHQWV�

/LQH������� ³7KH�W\SH�RI�PHOW�FKDQQHO�LQ�WKLV�VWXG\ GLPLQLVKHV�ZLWK�GLVWDQFH�IURP�WKH
JURXQGLQJ�OLQH�DQG�DUH�KHQFH�QRW�D�GHVWDELOL]LQJ�IDFWRU�IRU�LFH�VKHOYHV�´ ,�DJUHH�WKDW�FKDQQHOV
WKDW�FORVH�WRZDUGV�WKH�FDOYLQJ�IURQW�DUH�QRW�GHVWDELOL]LQJ�LQ�WKH�ZD\�WKDW�WKH\�PD\
EUHDNWKURXJK�WKH�LFH�VKHOI��EXW�XQOHVV�WKH\�FORVH�FRPSOHWHO\��WKHVH�DUHDV�RI�WKLQQHU�LFH�PD\
EH�WKH�LQLWLDWLRQ�VLWHV�IRU�IUDFWXULQJ�GXH�WR�H[WHQVLRQ�SHUSHQGLFXODU�WR�WKH�LFH�IURQW��DV�LQ�'RZ
HW�DO����������

7KLV�FRPHV�XS�DJDLQ�EHORZ�DW�/LQH����������ZKHUH�ZH�DQVZHU�WKLV�LQ�JUHDW�GHWDLO�

/LQH���� ³7KH�FKDQQHO�LQFUHDVHV�LQ�KHLJKW�FORVH�WR WKH�JURXQGLQJ�OLQH�DQG�ZLGHQV
DIWHUZDUGV�´ +DYH�\RX�WKRXJKW�DERXW�WKH�SURFHVVHV WKDW�OHDG�WR�WKH�ZLGHQLQJ�RI�WKH�FKDQQHO"

+HUH �OLQH ���� ZH UHIHU WR WKH FKDQQHO JHRPHWU\ IRXQG E\ +RIVWHGH HW DO �����D� XS WR WKH
ORFDWLRQ ZKHUH RXU VWXG\ VWDUWV� ,W ZRXOG LQGHHG EH YHU\ LQWHUHVWLQJ WR NQRZ PRUH DERXW PHOW
UDWHV DQG VWUHVVHV LQ WKLV DUHD� KRZHYHU� ZH GR QRW KDYH DQ\ REVHUYDWLRQV WKHUH� $V



+RIVWHGH KDV EHHQ DEOH WR WUDYHUVH HYHQ XSVWUHDP WKH JURXQGLQJ OLQH� ZH KRSH WR GHSOR\
LQVWUXPHQWV�LQ�WKLV�DUHD�DQG�WDFNOH�H[DFWO\�WKLV�TXHVWLRQ�LQ�IXWXUH�

/LQH������� ³,Q�ODWHUDO�GLUHFWLRQ��WKH�PHOW�UDWH�LV RQO\�����PDí��GHPRQVWUDWLQJ�HQKDQFHG�PHOW
LQVLGH�WKH�FKDQQHO�´ ,
P�QRW�VXUH�ZKDW�\RX�PHDQ�KHUH� ,QLWLDOO\�,�WKRXJKW�\RX�ZHUH�VXJJHVWLQJ
WKDW�WKH�KRUL]RQWDO�PHOW�UDWH�LV������P�D��L�H��FKDQQHO�LV�JURZLQJ�ZLGHU���%XW�ZKHQ�\RX
PHQWLRQ�HQKDQFHG�PHOW�LQVLGH�WKH�FKDQQHO�LW�VXJJHVWV�\RX�PHDQ�WKDW�RXWVLGH�RI�WKH�FKDQQHO
WKH�PHOW�UDWH�LV������P�D"

<HV� LQGHHG� 7KH\ IRXQG WKDW WKH PHOW UDWH RXWVLGH WKH FKDQQHO LV RQO\ ����P�D� ZKHUHDV
LQVLGH WKH FKDQQHO LW ZDV ����P�D DW WKH JURXQGLQJ OLQH DQG ���P�D LQVLGH WKH FKDQQHO DW D
��NP�GLVWDQFH��:H�UHSKUDVHG�WKLV��WR�GUDZ�D�FOHDUHU�SLFWXUH�LQ�WKH�UHYLVHG�YHUVLRQ�

/LQH������� ³$W�VRPH�SRLQW��LW�EHFRPHV�VXSHU�FRROHG GXH�WR�WKH�IDOOLQJ�SUHVVXUH��7KXV��WKH
PHOW�UDWH�GHFUHDVHV�DQG�FRXOG�HYHQ�FKDQJH�WR�UHIUHH]LQJ�´ ,�WKLQN�WKHVH�VHQWHQFHV�QHHG
UHZULWLQJ��,I�WKH�ZDWHU�LV�VXSHU�FRROHG�LW�FDQ�QR�ORQJHU�PHOW"

<HV� LQGHHG� VXSHU�FRROHG ZDWHU W\SLFDOO\ OHDGV WR WKH IRUPDWLRQ RI IUD]LO LFH WKDW ULVHV WR WKH
LFH�EDVH�DQG�DOVR�GLUHFW�IUHH]H�RQ�ZLOO�DSSHDU��:H�KDYH�UHSKUDVHG�WKLV�WR�PDNH�LW�FOHDUHU�

/LQH������� ³0��WLGDO�FRQVWLWXHQW´ 0D\EH�DGG�GHWDLO RI�WKH�UHODWHG�WLPH�SHULRG�KHUH�IRU�WKRVH
XQIDLUO\�ZLWK�WLGHV���L�H��DSSUR[LPDWHO\������KU�RU�VHPL�GLXUQDO��

7KDQNV��:H�ZLOO�DGG�³VHPL�GLXUQDO´�

/LQHV��������,V�LW�SRVVLEOH�WR�FDOFXODWH�WKH�FRUUHVSRQGLQJ�0D[ZHOO�7LPH"
<HV� RI FRXUVH� 3OHDVH VHH RXU DQVZHU WR \RXU RYHUDOO FRPPHQW RQ WKH 0D[ZHOO 7LPH� :H
LQFOXGH WKLV FKDUDFWHULVWLF WLPH DW WKH SRVLWLRQ \RX SRLQW RXW KHUH DQG LWV GHULYDWLRQ DW WKH
EHJLQQLQJ�RI�WKH�PRGHO�FKDSWHU��LQ�WKH�UHYLVHG�PDQXVFULSW�

/LQH������� ³$�*36�VWDWLRQ�ZDV�DOVR�LQ�RSHUDWLRQ�DW WKLV�SRLQW�IURP�'HFHPEHU����������WR
0D\���������´ 7KLV�LV�SULRU�WR�WKH�WLPH�SHULRG�LQ ZKLFK�WKH�S5(6�ZDV�GHSOR\HG��,W�ZRXOG�EH
JRRG�WR�DFNQRZOHGJH�WKLV�DQG�QRWH�ZKDW�WKH�SXUSRVH�RI�WKH�*36�GDWD�LV�KHUH�WR�DYRLG
FRQIXVLRQ�

7KDQNV��:H�ZLOO�PDNH�FOHDU�WKDW�WKH�*36�UHFRUGHG�RQH�\HDU�EHIRUH�WKH�$S5(6�DQG�ZKDW�WKH
SXUSRVH�RI�WKH�GDWD�LV��7KH�QHZ�VHQWHQFH�ZLOO�EH�

�2QH�\HDU�HDUOLHU��D�*36�VWDWLRQ�ZDV�DOVR�LQ�RSHUDWLRQ�DW�WKLV�SRLQW�IURP�'HFHPEHU���������
WR�0D\����������WKH�GDWD�RI�ZKLFK�ZH�XVH�IRU�WLGDO�DQDO\VLV��

/LQHV����������7KLV�LV�DQ�LQWHUHVWLQJ�REVHUYDWLRQ��+DV�WKLV�EHHQ�REVHUYHG�HOVHZKHUH"�,W
ZRXOG�EH�JRRG�WR�LQFOXGH�VRPH�UHIHUHQFHV�LI�VR��$OVR�ZK\�ZRXOG�HB]]�GHFUHDVH�WR���DW�WKH
EDVH"�,V�WKHUH�D�SK\VLFDO�SURFHVV�EHKLQG�WKLV�LGHD"

<HV� WKLV ZDV IRXQG E\ H�J� -HQNLQV HW DO� ������ RU 9DQNRYD HW DO� ������ IRU RWKHU ORFDWLRQV
RQ�WKH�)LOFKQHU�5RQQH�,FH�6KHOI�

:H�DUH�KDSS\�WR�DGG�WKH�VHQWHQFH�WKDW�WKH�WLGDO�GHSHQGHQF\�UHIHUUHG�WR�WLGDO�EHQGLQJ�



³$ GHSWK�GHSHQGHQW WLGDO YHUWLFDO VWUDLQ FDXVHG E\ WLGDO EHQGLQJ QHDU WKH JURXQGLQJ OLQH ZDV
DOVR IRXQG E\ 9DQNRYD HW DO� ������� DOWKRXJK WKH ORQJ�WHUP YHUWLFDO VWUDLQ ZDV IRXQG WR EH
GHSWK�LQGHSHQGHQW�´

-HQNLQV HW DO� ������ FRQFOXGH WKDW EXR\DQF\ IRUFHV RI D QRQ�LVRVWDWLF LFH VKHOI UHVXOW LQ D
�QHXWUDO VXUIDFH� VHSDUDWLQJ KRUL]RQWDO FRPSUHVVLRQ DQG H[SDQVLRQ� 7KXV� WKH GLVWULEXWLRQ RI
WKH YHUWLFDO VWUDLQ VZLWFKHV VLJQ �HB]]  �� DW WKH QHXWUDO VXUIDFH� 7KH GHSWK RI WKH QHXWUDO
VXUIDFH GHSHQGV RQ WKH H[WHUQDO SUHVVXUH FRQGLWLRQV� +RZHYHU� WKDW WKH QHXWUDO VXUIDFH LV DW
WKH LFH EDVH LV FHUWDLQO\ D VSHFLDO FDVH� 7KLV UHTXLUHV DQ H[WHQVLRQ UHJLPH RYHU WKH ZKROH LFH
FROXPQ� ZKLFK PHDQV WKDW WKHUH LV QR FKDQJH RI VLJQ DQG WKDW WKH KRUL]RQWDO FRPSUHVVLRQ
IURP�WKH�EXR\DQF\�IRUFHV�HTXDOV�WKH�H[WHQVLRQ�DW�WKH�LFH�EDVH�

+RZHYHU� ZH KDYH QR LQGLFDWLRQ WKDW WKHUH KDV EHHQ D FKDQJH RI VLJQ LQ WKH YHUWLFDO VWUDLQ
GLVWULEXWLRQ RYHU GHSWK ZKLFK PHDQV WKDW WKHUH LV QR FKDQJH IURP H[WHQVLRQ WR FRPSUHVVLRQ�
$V WKH REVHUYDWLRQV LQGLFDWH D VWUDLQ DW OHDVW FORVH WR ]HUR QHDU WKH LFH EDVH� ZH XVHG HB]]  
��LQ�RUGHU�WR�ILQG�WKH�ORZHU�ERXQGDU\�RI�WKH�VWUDLQ�WKLQQLQJ�WKLFNHQLQJ�

/LQH����� ³LQWHUSRODWHG�WKH�DE��k��+İ�DQG�k��+V�DORQJ WKH�GLVWDQFH�RI�WKH�FKDQQHO´:KDW
PHWKRG�RI�LQWHUSRODWLRQ�GLG�\RX�XVH"

:H�XVHG�D�OLQHDU�LQWHUSRODWLRQ�WKDW�ZDV�VPRRWKHG�ZLWK�D�PRYLQJ�DYHUDJH�ZLQGRZ�RI����NP�

:H ZLOO XSGDWH WKH FRUUHVSRQGLQJ VHQWHQFH DV IROORZV� ³)LUVW� ZH OLQHDUO\ LQWHUSRODWHG DBE�
¨+Bİ DQG ¨+BV DORQJ WKH GLVWDQFH RI WKH FKDQQHO WR JHW FRQWLQXRXV YDOXHV EHWZHHQ WKH
FURVV�VHFWLRQV�DQG�VPRRWKHG�WKH�UHVXOWV�LQ�RUGHU�WR�REWDLQ�D�WUHQG�IRU�HDFK�SURFHVV�´

/LQH����������*RRG�WR�UHPLQG�WKH�UHDGHU�KHUH�WKDW�$S5(6�PHDVXUHV�DUH�WDNHQ�HYHU\��
KRXUV�

7KDQNV� :H ZLOO XSGDWH WKH VHQWHQFH DV IROORZV� ³7KH SURFHVVLQJ RI WKH DXWRQRPRXV
PHDVXUHG WLPH VHULHV ZLWK D ��KRXU PHDVXUHPHQW LQWHUYDO GLIIHUV VOLJKWO\ IURP WKH
VLQJOH�UHSHDWHG�PHDVXUHPHQWV�´

/LQH����������+RZ�GR�\RX�H[SHFW�WLGHV�WR�LPSDFW�PHOW�UDWHV"�,W�ZRXOG�EH�JRRG�WR�JLYH�WKH
UHDGHU�DQ�LQVLJKW�LQWR�WKH�SK\VLFDO�SURFHVV�\RX�WKLQN�PLJKW�EH�LPSDFWLQJ�PHOW�UDWHV�

:H�DQVZHUHG�WKLV�SRLQW�DERYH�LQ�WKH�2YHUDOO�&RPPHQWV�

/LQH��������� ³LQVLGH�WKH�FKDQQHO��/��WKH�PHOW�UDWHV GHFUHDVH�ZLWK�UHGXFHG�GUDIW�´ +HUH�ZH
REVHUYH�D�ELJ�MXPS�LQ�PHOW�UDWH�DW�DURXQG����P�±�ZKDW�FRXOG�EH�FDXVLQJ�WKLV"

,V�WKH�UHYLHZHU�UHIHUULQJ�WR�)LJ�F�DQG�PHDQV����P�LQVWHDG�RI����P"

,W LV WUXH WKDW WKHUH LV D ELJ MXPS LQ WKH PHOW UDWH DW D GUDIW RI DERXW ��� P� +HUH� WKH PHOW UDWH
LQFUHDVHV IURP ���� P�D WR !��� P�D� +RZHYHU� WKLV MXPS RQO\ RFFXUUHG LQ WKH FHQWUH RI WKH
FKDQQHO� $Q H[SODQDWLRQ IRU WKLV MXPS FDQ EH WKH UHGXFHG EDVDO VORSH LQ WKH FKDQQHO DQG
ZLWK WKDW D UHGXFHG IORZ YHORFLW\ RI WKH SOXPH� $W WKH ORFDWLRQV ZKHUH WKH KLJK PHOW UDWHV



RFFXUUHG� WKH LFH WKLFNQHVV DERYH WKH FKDQQHO GHFUHDVHV E\ ��� P ZLWKLQ �� NP� :LWKLQ WKH
QH[W����NP��WKH�LFH�WKLFNQHVV�WKLQQHG�E\�RQO\����P�

/LQH����� ³7KH�GLVWULEXWLRQ�RI�k��+İ�VKRZV�D�VLJQLILFDQW WKLFNHQLQJ�RI�PRUH�WKDQ��PDí��DW
WKH�PRVW�XSVWUHDP�FURVV�VHFWLRQ�DW�/�DQG�2(´ ,W�ZRXOG EH�JRRG�WR�VHH�WKH�DORQJ�IORZ�DQG
WUDQVYHUVH�WR�IORZ�FRPSRQHQWV�RI�VWUDLQ�LQ�WKLV�UHJLRQ�±�LV�WKLFNHQLQJ�GXH�WR�DORQJ�IORZ
FRPSUHVVLRQ�RU�ODWHUDO�FRPSUHVVLRQ"

:H IXOO\ XQGHUVWDQG WKDW WKLV ZRXOG EH LQWHUHVWLQJ WR VHH� EXW DFWXDOO\� RXU PHDVXUHPHQWV
FDQQRW VKRZ WKDW� :H RQO\ PHDVXUH YHUWLFDO VWUDLQ DQG ZLWK WKH DVVXPSWLRQ RI
LQFRPSUHVVLELOLW\� ZH NQRZ WKH VXP RI KRUL]RQWDO VWUDLQ� EXW ZH FDQQRW DVVLJQ LW LQ IORZ
GLUHFWLRQ RU WUDQVYHUVH WR WKH IORZ GLUHFWLRQ� 7KH VDWHOOLWH UHPRWH VHQVLQJ SURGXFWV DUH
XQIRUWXQDWHO\ QRW RI DQ DFFXUDF\ WR DOORZ XV WR GR WKDW� WRR� ,Q WKH IXWXUH� LQ DQRWKHU
H[SHGLWLRQ� RQH FRXOG LPDJLQH PHDVXULQJ WKLV YLD VWUDLQ�UDWH QHWZRUNV RI *36�*166 VWDWLRQV
OLNH�SHQWDJRQV�ZLWK�DQ�$S5(6�LQ�FHQWHU��EXW�WKDW�ZRXOG�EH�UHDOO\�D�ODUJH�HIIRUW�

/LQH��������� ³FXPXODWLYH�PHOW�VKRZV�D�WLGDO�VLJQDO ZLWK�DPSOLWXGHV�RI�a��FP�ZLWKLQ���K
DURXQG�WKH�ORZ�SDVV�ILOWHUHG�FXPXODWLYH�PHOW�´ &DQ \RX�GLVWLQJXLVK�KRZ�WKH�PHOW�UDWH�LV
UHODWHG�WR�WKH�WLGDO�VLJQDO"�:KHQ�LV�WKH�ODUJHVW�PHOW�UDWH"

7KLV�KDV�EHHQ�DQVZHUHG�DERYH�DOUHDG\�

/LQH����������³:H�IRXQG�HYLGHQFH�IRU�D�FOHDU�DFFRUGDQFH RI�WKH�VWUDLQ�LQ�WKH�XSSHU�LFH
FROXPQ�ZLWK�WKH�WLGDO�VLJQDO�DV�UHFRUGHG�E\�*36�PHDVXUHPHQWV�´ +RZ�GRHV�WKH�WLGH�LPSDFW
VWUDLQ�ZLWKLQ�WKH�LFH�FROXPQ"�7KHVH�GDWDVHWV�DUH�IURP�GLIIHUHQW�WLPH�SHULRGV�±�KRZ�DUH�WKH\
FRPSDUHG"

<RX DUH ULJKW WKDW WKH GDWD VHWV DUH IURP GLIIHUHQW WLPH SHULRGV� 7KH DFFRUGDQFH ZH IRXQG
ZDV EDVHG RQ WKH IUHTXHQF\ VSHFWUXP LQ ERWK GDWDVHWV DQG QRW RQ WKH GLUHFW FRPSDULVRQ RI
WKH�VLJQDOV�LWVHOI�
7KH WLGHV LPSDFW WKH VWUDLQ GXH WR WLGDO EHQGLQJ DV WKH VLWH ZDV ORFDWHG QHDU WKH JURXQGLQJ
OLQH��8QIRUWXQDWHO\��QRLVH�SUHYHQWV�D�FOHDU�DQDO\VLV�RI�WKH�VWUDLQ�GLVWULEXWLRQ�RYHU�GHSWK�

/LQH��������� ³&RQVHTXHQWO\��ZH�LQIHU�WKDW�VWUDLQ LQ�WKH�ORZHU�SDUW�FRPSHQVDWHV�WKH�RQH�LQ
WKH�XSSHU�SDUW�DQG�WKHUH�LV�RQO\�D�VPDOO�YDULDWLRQ�RI�EDVDO�PHOW�RQ�WLGDO�WLPH�VFDOHV�´ ,�GRQ
W
XQGHUVWDQG�WKLV��:KDW�LV�KDSSHQLQJ�ZLWKLQ�WKH�LFH�FROXPQ"�:KDW�LV�WKH�VLJQ�RI�WKH�VWUDLQ�LQ
WKH�XSSHU�DQG�ORZHU�SRUWLRQV"�:KDW�SK\VLFDO�SURFHVVHV�OHDG�WR�WKHVH�YDOXHV"

7KH�VLJQ�LQ�WKH�XSSHU�DQG�ORZHU�SRUWLRQ�LV�RSSRVLWH��LI�RQH�H[WHQGV��WKH�RWKHU�FRQWUDFWV��:H
VXJJHVW�EHQGLQJ�WR�EH�WKH�PHFKDQLVP�EHKLQG�

/LQH �������� ³WKHUH LV QR MXVWLILFDWLRQ WR H[SHFW D SULRUL WKH GHIRUPDWLRQ WR EH VPDOO IRU
VLPXODWLRQ WLPHV RI PRUH WKDQ ���D�´7KH GHIRUPDWLRQ LV LQGXFHG E\ PHOW UDWH DQG
DFFXPXODWLRQ�RQO\"�7KHUHIRUH�WKLV�LV�OLPLWHG�E\�WKH�PDJQLWXGH�RI�WKHVH�WHUPV"
1R� WKH WHUP �GHIRUPDWLRQ� KHUH DOVR LQFOXGHV WKH YLVFRXV IORZ RI LFH� :H UHSKUDVHG WKH
WHUPLQDWLRQ�WR�PDNH�LW�FOHDU�IRU�DOO�UHDGHUV�WR�
7KH PRGHO FRPSULVHV QRQ�OLQHDU VWUDLQ WKHRU\� DV WKHUH LV QR MXVWLILFDWLRQ WR H[SHFW D SULRUL
WKH VLPSOLILHG� OLQHDUL]HG VWUDLQ GHVFULSWLRQ IRU VLPXODWLRQ WLPHV ORQJHU WKDQ ���D �+DXSW
������



/LQH������\�GLUHFWLRQ�±�ZKDW�GRHV�WKLV�FRUUHVSRQG�WR"�$ORQJ�IORZ"�9HUWLFDO"
\�GLUHFWLRQ LV WKH GLUHFWLRQ DORQJ IORZ� :H UHSKUDVH WKLV VHQWHQFH WR PDNH WKH DVVXPSWLRQ RI
SODQH�VWUDLQ�PRUH�FOHDU�

/LQH ���� ³$IWHU WKH VSLQ�XS� WKH ZLGWK :�W�� RI WKH VLPXODWHG JHRPHWU\ LV ��NP�´ ,V WKH LQLWLDO
ZLGWK VRPHWKLQJ \RX YDU\ DV SDUW RI WKH VSLQ XS SURFHVV" $VVXPLQJ WKDW WKH ZLGWK LV QRW
IL[HG� KRZ GRHV WKLV FKDQJH GXULQJ WKH VLPXODWLRQ" ,V LW VLPLODU WR WKH ZLGWK RI WKH
HPED\PHQW"
7KDW LV FRUUHFW� WKH ZLGWK RI WKH FRPSXWDWLRQDO GRPDLQ LV QRW IL[HG� :H SUHVFULEH D FHUWDLQ
KRUL]RQWDO GLVSODFHPHQW �VHH HT���� FRPSXWHG E\ WKH REVHUYHG YHUWLFDO GLVSODFHPHQW
DVVXPLQJ LQFRPSUHVVLELOLW\ DQG D QHDUO\ FRQVWDQW LFH WKLFNQHVV� <HV� \RXU H[SODQDWLRQ LV
ULJKW� WKH IORZ RI LFH WKURXJK WKH HPED\PHQW LV UHSUHVHQWHG E\ WKLV� :H UHIRUPXODWHG WKH
SDUDJUDSK H[SODLQLQJ WKH GHULYDWLRQ RI WKH KRUL]RQWDO GLVSODFHPHQW DQG KRSH WKDW LW ZLOO EH
PRUH�FOHDU�WR�WKH�UHDGHU�LQ�WKH�UHYLVHG�YHUVLRQ�

/LQH �������� ³6KRUW�WHUP IRUFHV OLNH WKH WLPH�YDU\LQJ FOLPDWH IRUFLQJ DV ZHOO DV WKH ODWHUDO
H[WHQVLRQ RU FRPSUHVVLRQ GHPDQG WKH XVDJH RI D YLVFRHODVWLF LQVWHDG RI D YLVFRXV PRGHO WR
VLPXODWH WKH WHPSRUDO HYROXWLRQ RI WKH EDVDO FKDQQHO�´ ,Q \RXU PRGHO DUH WKHVH VKRUW�WHUP
IRUFLQJV" 7KH FKDQJH LQ WKH LPSRVHG PHOW UDWH LV IDLUO\ VORZ �PD[LPXP PHOW IURP � P�\U WR �
P�\U LQ ��� \U�� <RX¶UH QRW XVLQJ WKH DQQXDO YDULDELOLW\ IURP \RXU WLPH VHULHV RI $S5(6
PHDVXUHPHQWV�DV�IRUFLQJ"
1R� ZH GR QRW XVH DQ DQQXDO YDULDELOLW\ IURP WKH $S5(6� +RZHYHU� WKH FKDUDFWHULVWLF
0D[ZHOO WLPH LV QHDUO\ KDOI D \HDU LQ RXU FDVH DQG KHQFH IRUFHV FKDQJLQJ HYHU\ \HDU ZRXOG
UHTXLUH D YLVFRHODVWLF FRQVLGHUDWLRQ DV WKH HODVWLF UHVSRQVH LV QRW QHJOLJLEOH IRU WKH WHPSRUDO
HYROXWLRQ RI WKH EDVDO FKDQQHO� :H ZDQW WR HPSKDVLVH WKDW ZH GR QRW LQWHQG WR UHSUHVHQW
VHDVRQDOLW\�LQ�RXU�VLPXODWLRQV�

/LQH��������� ³WKH�LFH�WKLFNQHVV�2(�LQFUHDVHV�GXH WR�WKH�SUHVFULEHG�GLVSODFHPHQW�DW�WKH
ODWHUDO�ERXQGDULHV�´ ,V�WKLV�GXH�WR�WKH�IDFW�WKDW WKH�IORZ�UHJLPH�LV�FRPSUHVVLYH�KHUH�DQG�WKDW
WKH�ODWHUDO�ERXQGDULHV�DUH�PRYLQJ�WRZDUGV�WKH�FHQWUH�RI�WKH�FKDQQHO"�,I�VR��LW�ZRXOG�EH
FOHDUHU�WR�VD\�WKLV�H[SOLFLWO\�
<HV��WKH�SUHVFULEHG�GLVSODFHPHQW�OHDGV�WR�FRPSUHVVLRQ�PHDQLQJ�WKDW�WKH�ODWHUDO�ERXQGDULHV
PRYH�WRZDUGV�WKH�FHQWUH�RI�WKH�FKDQQHO�

/LQH��������� ³7KLV�PDWFK�FRQILUPV�WKDW�SUHVHQW�GD\ PHOW�UDWHV�ZRXOG�QRW�OHDG�WR�WKH
REVHUYHG�FKDQQHO�HYROXWLRQ�RYHU����D�´ +RZ�GLIIHUHQW LV�WKLV�UHVXOW�XVLQJ�WKH�YLVFRHODVWLF
PRGHO�WR�WKDW�XVLQJ�WKH�VLPSOH�DGYHFWLRQ�DVVXPSWLRQ��HT����"

7KLV�LV�VKRZQ�LQ�)LJ����DQG�GLVFXVVHG�LQ�OLQH���������

/LQH��������� ³$ERYH�WKH�FKDQQHO��WKH�VXUIDFH�HOHYDWLRQ LV�ILUVW�RYHUHVWLPDWHG�E\��P�DW�WKH
HQG�RI�WKH�VSLQ�XS�´ 2Q�ILUVW�UHDGLQJ�,�WKRXJKW��\RX FDQ
W�UHDOO\�VD\�WKDW�WKLV�LV�DQ�RYHU
HVWLPDWLRQ�DV�\RXU�VSLQ�XS�SURGXFHG�WKLV�LQLWLDO�JHRPHWU\��DQG�WKHUHIRUH�FRXOGQ¶W�\RX�FKDQJH
\RXU�VSLQ�XS�WR�PRUH�FORVHO\�PDWFK�WKLV�LQLWLDO�JHRPHWU\"�2Q�FORVHU�UHDGLQJ�,�UHDOLVHG�\RX
KDYH�PDGH�D�GLVWLQFWLRQ�EHWZHHQ�VXUIDFH�HOHYDWLRQ�DQG�LFH�WKLFNQHVV��,W�ZRXOG�EH�JRRG�WR
PDNH�WKLV�FOHDU��L�H���:KLOH�LFH�WKLFNQHVV�LV�LQ�JRRG�DJUHHPHQW��VXUIDFH�HOHYDWLRQ����

7KDQN�\RX�IRU�WKLV�VXJJHVWLRQ��ZH�GR�WKDW�LQ�WKH�UHYLVHG�YHUVLRQ�



/LQH��������� ³$W�WKH�SRVLWLRQ�RI�WKH�IXUWKHVW�XSVWUHDP�S5(6�REVHUYDWLRQV�ZH�FDQ�VHH�IURP
WKH�VHLVPLF�,9�SURILOH�WKDW�WKH�LQIOXHQFH�RI�WKH�JURXQGLQJ�OLQH�KDV�QRW�FRPSOHWHO\�YDQLVKHG�´
:KDW�H[DFWO\�GR�\RX�PHDQ�E\�WKLV"�:KDW�IHDWXUHV�DUH�\RX�UHIHUULQJ�WR"�&RXOG�WKLV�DOVR�EH�D
UHVXOW�RI�LQFRUUHFW�DVVXPSWLRQ�IRU�GHQVLW\"
,V�WKLV�EDVHG�RQ�WKH�KHLJKW�RI�WKH�LFH�VXUIDFH�DERYH�VHD�OHYHO�DQG�EXR\DQF\"�,I�VR��FDQ�WKH
LFH�GHQVLW\�KHUH�EH�GLIIHUHQW�WRR"

7KLV LV QRW RQO\ GXH WR XQFHUWDLQWLHV LQ GHQVLW\� EXW WKDW WKLV ORFDWLRQ LV VWLOO LQ WKH KLQJH ]RQH�
ZKLFK LV FRQILUPHG E\ LQWHUIHURPHWU\� WRR� )RU FRPSDULVRQ� LQ +RIVWHGH HW DO� ������ WKH
ORFDWLRQ RI VHLVPLF ,9 LV VKRZQ VXSHULPSRVHG RQ DQ LQWHUIHURJUDP� +RZHYHU� ZH DJUHH WKDW
RXU�WH[W�LV�FRQIXVLQJ�DQG�ZH�UHSKUDVH�WKH�WH[W�DFFRUGLQJO\�LQ�WKH�UHYLVHG�YHUVLRQ�

/LQH��������� ³+HQFH��VLPXODWLRQV�FDUULHG�RXW�XVLQJ D�KLJKHU�60%�ZLWKLQ�WKH�FKDQQHO�ZRXOG
UHVXOW�LQ�EHWWHU�DJUHHPHQW�ZLWK�WKH�REVHUYHG�YDOXHV�RI�K7';�´ %HFDXVH�KLJKHU�60%�LPSOLHV
D�ODUJHU�ILUQ�FROXPQ�DQG�UHGXFHG�PHDQ�GHQVLW\"

,W LV QRW WKH PHDQ GHQVLW\� EXW MXVW VLPSO\ WKH HIIHFW RI WKH PRWLRQ RI WKH XSSHU VXUIDFH� ,I LQ
HDFK WLPH VWHS WKDW LV FRPSXWHG WKH FRUUHFW�UHDO 60% ZRXOG EH DGGHG� WKH HQWLUH LFH
WKLFNQHVV ZRXOG HYROYH PRUH UHDOLVWLFDOO\� %XW WKH 60% IRUFLQJ IURP WKH UHJLRQDO FOLPDWH GRHV
QRW UHVROYH WKH PHOW FKDQQHO �ZKLFK LV XQGHUVWDQGDEOH�� ZKHUHDV LQ UHDOLW\� VQRZ GULIW PD\
HDVLO\�OHDG�WR�KLJKHU�60%�ZLWKLQ�VXFK�D�WRSRJUDSKLF�IHDWXUH�

/LQH �������� ³7KH JHQHUDOO\ JRRG DJUHHPHQW RI WKH VLPXODWHG GLVSODFHPHQWV RXWVLGH WKH
FKDQQHO FRPHV IURP WXQLQJ X[ DW WKH ODWHUDO ERXQGDU\ WR PDWFK X] IURP WKH S5(6
PHDVXUHPHQWV DW 2(�´ ,V LW SRVVLEOH WR LQYHVWLJDWH WKH LQIOXHQFH RI JUDGLHQWV LQ ERWK X[ DQG
X\� �L�H� H[[ DQG H\\� VHHLQJ DV FRPSUHVVLYH H[[ ZRXOG LQFUHDVH FORVXUH RI WKH FKDQQHO�
ZKLOH�H[WHQVLYH�FRPSUHVVLYH�H\\�ZRXOG�WKLQ�WKLFNHQ�ZKROH�VKHOI�
8QIRUWXQDWHO\� ZH GR QRW KDYH DQ\ VWUDLQ REVHUYDWLRQV LQ WKH DORQJ�IORZ GLUHFWLRQ� 6XUIDFH
YHORFLWLHV GHULYHG IURP UHPRWH VHQVLQJ DUH QRW DFFXUDWH HQRXJK WR JHW WKH LQIRUPDWLRQ RI
H[WHQVLRQ RU FRPSUHVVLRQ LQ WKH IORZ GLUHFWLRQ� )RU WKH YLVFRHODVWLF PRGHO� ZH DVVXPH SODQH
VWUDLQ FRQGLWLRQV� WKXV QR FRPSUHVVLRQ RU H[WHQVLRQ LQ WKH \�GLUHFWLRQ DQG KHQFH ZH FDQ
FRQYHUW WKH YHUWLFDO VWUDLQ LQWR KRUL]RQWDO VWUDLQ LQ WKH DFURVV�IORZ GLUHFWLRQ� 7KH WKLFNQHVV RI
WKH PRGHOOHG LFH VKHOI ILWV TXLWH ZHOO WR WKH REVHUYHG LFH WKLFNQHVV IRU HDFK FURVV�VHFWLRQ�
WKHUHIRUH� ZH IHHO FRQILUPHG WKDW WKH LFH WKLFNQHVV GRHV QRW FKDQJH PXFK GXH WR WKH DORQJ
IORZ�UHJLPH�

/LQH��������� ³:H�WKXV�GR�QRW�ILQG�DQ\�HYLGHQFH�WKDW VXFK�FKDQQHOV�DUH�D�FDXVH�IRU
LQVWDELOLWLHV�RI�LFH�VKHOYHV�DV�VXJJHVWHG�E\�'RZ�HW�DO���������´ 'RZ�HW�DO����������VXJJHVWV
WKLQQHU�LFH��DW�DORQJ�IORZ�FKDQQHOV��PD\�DFW�DV�LQLWLDWLRQ�VLWHV�IRU�IUDFWXUHV�SHUSHQGLFXODU�WR
IORZ��ZKLFK�ZRXOG�VWLOO�EH�WKH�FDVH�XQOHVV�WKH�FKDQQHO�FRPSOHWHO\�FORVHV�

:H WKLQN WKHUH DUH VHYHUDO SRLQWV WR EH GLVFXVVHG KHUH� �L� GR ZH ILQG HYLGHQFH WKDW WKLV
FKDQQHO FRXOG OHDG WR LQVWDELOLWLHV� �LL� FDQ VXFK FKDQQHOV LQLWLDWH FUDFNV DORQJ WKHLU IODQNV� �LLL�
GR�FUDFNV�DORQJ�WKH�IODQNV�OHDG�WR�LQVWDELOLW\�

�L� :H GLG QRW ILQG DQ\ FUDFNV LQ WKH DUHD RI WKH PHOW FKDQQHO� QHLWKHU LQ KLJK UHVROXWLRQ 6$5
LPDJHU\ LQ DVFHQGLQJ DQG GHVFHQGLQJ PRGH� QRU ZKLOH GULYLQJ WZLFH ZLWK D VNLGRR WUDYHUVH
RYHU�WKLV�DUHD�



�LL� 7KH LQLWLDWLRQ RI FUDFNV RQ IODQNV LV GHILQLWHO\ SRVVLEOH DQG KDV EHHQ IRXQG DW PDQ\
RFFDVLRQV WKDW DUH DVVRFLDWHG ZLWK EDVDO FUHYDVVHV� ,Q WKDW YLHZ� ERWK DUH WRSRJUDSKLF
IHDWXUHV PHDQLQJ LI WKH LFH LV WKLQQHU GXH WR D EDVDO FUHYDVVH RU D PHOW FKDQQHO GRHV QRW
PDWWHU IRU ORRNLQJ DW FUDFNV DW WKH VXUIDFH IRU D PRPHQW� 'HSHQGLQJ RQ WKH VWUHVVHV DW WKHVH
IODQNV�FUDFNV�GR�DSSHDU�

�LLL� 'RHV WKDW PHDQ WKDW DQ\ EDVDO FUHYDVVH OHDGLQJ WR FUDFNV RQ WKH VXUIDFH DW WKH IODQNV
OHDG WR LQVWDELOLW\" $ FOHDU QR WR WKDW� :H KDYH LFH VKHOYHV OLNH -HOEDUWLVHQ WKDW FRQWDLQ
QXPHURXV VXFK IHDWXUHV �WR PHQWLRQ MXVW RQH� DQG WKH\ DUH QRW D VLJQ RI LQVWDELOLW\� $FWXDOO\�
QRW HYHQ HYHU\ FDOYLQJ HYHQW LV LQLWLDWHG E\ WKRVH FUDFNV� )XUWKHUPRUH� PRVW VKHDU PDUJLQV
FUHDWH PDVVLYH FUHYDVVH ]RQHV � ZKLFK GR KDYH GLIIHUHQW RULHQWDWLRQV WR IORZ WKDQ D FUDFNV
DW D PHOW FKDQQHO � EXW QRQH RI WKRVH LV WKH FDXVH IRU LFH VKHOI LQVWDELOLW\� )LPEXOLVHQ LV D
UHDOO\�QLFH�H[DPSOH�KHUH�

6R WR VXPPDUL]H� ZH GR QRW ILQG HYLGHQFH WKDW VXFK FUDFNV DUH H[LVWLQJ LQ RXU VWXG\ DUHD� ZH
DUH DZDUH RI PDQ\ RWKHU LQFLGHQFHV ZKHUH FUDFNV DUH IRUPHG WKDW DOVR GR QRW OHDG WR
LQVWDELOLW\� +RZHYHU� LI WKHUH LV DQ RFHDQRJUDSKLF PHFKDQLVP� RU VXUIDFH PHOW� RU ZKDWHYHU�
WKDW QRW RQO\ NHHSV VXFK D IHDWXUH RSHQ� EXW HQKDQFHV DQG ZLGHQV LW� WKLV FRXOG SRVVLEO\ EH
D�ZHDN�]RQH�DQG�PD\�OHDG�WR�LQVWDELOLW\��ZH�MXVW�IRXQG�QR�HYLGHQFH�IRU�WKDW�

/LQH�����±������,�DJUHH��,W�ZRXOG�EH�JRRG�WR�QRWH�VRPHZKHUH�WKDW�JHQHUDOO\�LFH�VKHOYHV
FRPSULVH�RI�PDLQO\�H[WHQVLYH�LFH�IORZ�UHJLPHV��7KH�FRPSUHVVLYH�UHJLPH�ZLWKLQ�WKLV�VWXG\
DUHD�VHHPV�WR�VWHP�IURP�WKH�IDFW�WKDW�WKH�LFH�IURP�6XSSRUW�)RUFH�*ODFLHU�UXQV�LQWR�WKH�PDLQ
ERG\�RI�WKH�)LOFKQHU�5RQQH�,FH�6KHOI�GLUHFWO\�RSSRVLWH�WR�WKH�SLQQLQJ�SRLQW�RI�%HUNQHU�,VODQG�

<HV� WKDW LV D JRRG SRLQW DQG ZH LQFRUSRUDWH WKLV LQWR WKH UHYLVHG YHUVLRQ� ,W PD\ EH WKH FDVH
LQ QXPHURXV RWKHU ORFDWLRQV� WRR� ZLWK VLPLODU VHWWLQJV� EXW WKHUH DUH DOVR QXPHURXV H[WHQVLYH
IORZ�UHJLPHV�ULJKW�IURP�WKH�JURXQGLQJ�OLQH�RQ�

/LQH��������� ³+RZHYHU��RXU�PRGHO�UHVXOWV�VXJJHVW WKDW�WKH�PLVPDWFK�EHWZHHQ�WKH�SDVW�PHOW
UDWHV�QHHGHG�WR�H[SODLQ�WKH�REVHUYHG�FKDQQHO�JHRPHWU\�DQG�WKRVH�WKDW�ZHUH�REVHUYHG
DSSOLHV�RQO\�WR�WKH�FKDQQHO��DQG�QRW�WR�WKH�DPELHQW�LFH�´ 2FHDQ�FRQGLWLRQV�DW�WKH�JURXQGLQJ
OLQH�PD\�WULJJHU�PHOWLQJ�DQG�IRUPDWLRQ�RI�SOXPH�IRFXVHG�PHOWLQJ�LQ�WKH�FKDQQHO��:KDW�LV�WKH
DORQJ�IORZ�SURILOH�LQ�LFH�WKLFNQHVV�IURP�WKH�JURXQGLQJ�OLQH"�6HLVPLF��"�,V�WKH�JURXQGLQJ�OLQH
FRQVLGHUDEO\�GHHSHU"�&RXOG�ZH�H[SHFW�YDULDELOLW\�WKHUH�WR�LPSDFW�MXVW�WKH�FKDQQHO�DQG�QRW
WKH�DPELHQW�LFH�GRZQVWUHDP"

$V ZH VWDWHG EHIRUH� ZH GR QRW KDYH D UDGDU RU VHLVPLF SURILOH WKDW JRHV DORQJ WKH FKDQQHO�
$OO VHLVPLF GDWD LV SUHVHQWHG LQ +RIVWHGH HW DO� ������ DQG ZH ZLOO UHIHU WKH UHDGHU PRUH RIWHQ
WR�WKDW�SDSHU�LQ�WKH�UHYLVHG�YHUVLRQ�

,W UHPDLQV XQFOHDU ZKDW WKH UHYLHZHU PHDQV ZLWK µJURXQGLQJ OLQH¶ GHHSHU� 7KH LFH EDVH
KDYLQJ D KLJKHU GUDIW WKDQ LQ RXU VXUYH\ DUHD" 7KH FKDQQHO WR EH GHHSHU" 7KH FKDQQHO ZDV
QDUURZHU DQG GHHSHU LQFLVHG LQWR WKH LFH DW WKH JURXQGLQJ OLQH� VHH +RIVWHGH HW DO� �������
)LJXUH���

6XEJODFLDO GLVFKDUJH FRXOG GHILQLWHO\ SOD\ D UROH LQ D FKDQJH RI WKH FKDQQHO JHRPHWU\
XSVWUHDP� EXW WKLV ZRXOG KDYH DQ LPSDFW RQ WKH PHOW UDWHV DQG PHOW UDWH FKDQJH LV ZKDW ZH
LQIHU�IURP�RXU�UHVXOWV�



/LQH �������� ³7KH VLPXODWHG JHRPHWU\ FKDQJH LV PDLQO\ GXH WR WKH HODVWLF UHVSRQVH WR
WKLQQLQJ E\ EDVDO PHOW DQG LFH DFFXPXODWLRQ� $Q\ SXUHO\ YLVFRXV VLPXODWLRQ ZRXOG RYHUUDWH
WKH GHIRUPDWLRQ�´ ,W ZRXOG EH JRRG WR KLJKOLJKW WKLV UHVXOW ZLWK D ILJXUH WKDW GHPRQVWUDWHV WKLV�
&DQ�WKLV�GLIIHUHQFH�EH�TXDQWLILHG"
<HV� ZH FDQ TXDQWLI\ WKLV �QRZ�� DQG ZH ZLOO VKRZ WKLV LQ PRUH GHWDLO LQ WKH UHYLVHG YHUVLRQ�
7KLV ZDV DOVR D SRLQW PDGH E\ WKH RWKHU UHYLHZHU DQG ZH KDYH DQVZHUHG WKHUH LQ PRUH
GHWDLO��,W�LV�QRW�DV�VLPSOH�WR�GR�DV�IRU�OLQHDU�VWUDLQ�WKHRU\��EXW�ZH�IRXQG�D�ZD\�

/LQH��������� ³7KH�HOHYDWLRQ�GLIIHUHQFH�LV�PRVW�OLNHO\ FDXVHG�E\�WKH�FRQVWDQW�GHQVLW\�WKDW�ZH
XVHG�IRU�WKH�VLPXODWLRQV��DV�WKH�LFH�WKLFNQHVV�PDWFKHV�ZHOO�´ 'RHV�WKLV�JHRPHWU\�PLVPDWFK
OHDG�WR�D�GLIIHUHQFH�LQ�VWUHVVHV"

,W�LV�IDLU�WR�DVVXPH�WKDW�D�PLVPDWFK�LQ�LFH�WKLFNQHVV�LV�DOZD\V�OHDGLQJ�WR�D�VWUHVV�FKDQJH��DV
WKLFNQHVV�PDWWHUV�IRU�DQ\�YROXPH�IRUFHV��VXFK�DV�JUDYLW\�

/LQH �������� ³ILUVW IHZ FURVV�VHFWLRQV VWLOO EHLQJ LQIOXHQFHG E\ WKH KLQJH ]RQH�´ 7KLV LV DOVR
ZKHUH�KLJKHVW�FKDQQHO�PHOW�UDWHV�DUH��:RXOG�WKLV�KDYH�DQ�LPSDFW"
$W WKH PRPHQW� WKH PHOW UDWHV DUH FRQVWDQW IRU WKH VSLQ�XS� ,I WKH PHOW UDWHV ZRXOG EH KLJKHU
DW WKH JURXQGLQJ OLQH ZH ZRXOG QHHG D WKLFNHU LQLWLDO LFH VKHOI� 7KLV LV QHFHVVDU\ WR FRXQWHUDFW
WKH KLJKHU EDVDO PHOW UDWHV DQG UHDFK WKH REVHUYHG VHLVPLF JHRPHWU\ SURILOH ,9 DIWHU WKH
VSLQ�XS� %XW LW LV ZRUWK WR QRWH� WKDW VWLOO WKLV LV µRQO\¶ D VSLQ�XS� ,W ZRXOG PDWWHU� LI ZH ZRXOG
ZDQW WR GUDZ FRQFOXVLRQV RQ VWUHVVHV� GHIRUPDWLRQ� PHOW�UDWHV HWF EHWZHHQ WKH JURXQGLQJ
OLQH DQG RXU ILUVW FURVV�VHFWLRQ RI PHDVXUHPHQWV� EXW ZH RQO\ GR D VSLQ�XS WR KDYH D JRRG
LQLWLDO�VWDWH�

/LQH����������$OVR�QHFHVVDU\�WR�NQRZ�VSDWLDO�YDULDWLRQ�LQ�LFH�GHQVLW\�WR�LQIHU�WKLFNQHVV�IURP
VXUIDFH�HOHYDWLRQ�

<HV DQG ZH WKLQN LW ZRXOG EH EHVW� LI ZH FRXOG VXUYH\ LFH WKLFNQHVV DQG VXUIDFH HOHYDWLRQ
ZLWK DQ DLUERUQH FDPSDLJQ DQG WR GHULYH WKH PHDQ GHQVLW\ IURP WKDW� %XW ZH ZRXOG DOVR EH
FXULRXV KRZ WKH GHQVLW\�GHSWK SURILOH LV GLIIHUHQW LQVLGH WKH FKDQQHO WKDQ RXWVLGH� VR WZR
VKDOORZ�ILUQ�FRUHV�ZRXOG�DOVR�EH�QLFH��DFWXDOO\�

/LQH �������� ³7KH FKDQQHO GLPLQLVKHV EHFDXVH WKH UHGXFHG PHOW UDWH LV XQDEOH WR PDLQWDLQ
WKH FKDQQHO JHRPHWU\ DJDLQVW YLVFRHODVWLF GHIRUPDWLRQ�´ ,W ZRXOG EH JRRG WR LQFOXGH D ILJXUH
WKDW�GHPRQVWUDWHV�WKLV�
<RX UDLVHG WKLV SRLQW LQ WKH FRQFOXVLRQ VHFWLRQ� %XW WKHUH� ZH GR QRW WKLQN ZH VKRXOG LQFOXGH
UHIHUHQFHV WR ILJXUHV� :H� WKHUHIRUH� LQFRUSRUDWH PRUH UHIHUHQFHV WR ILJXUHV RI WKH
YLVFRHODVWLF PRGHOOLQJ LQ WKH GLVFXVVLRQ VHFWLRQ DQG DGGHG DQ DGGLWLRQDO VHQWHQFH WR FDSWXUH
\RXU�UHPDUN�DOUHDG\�LQ�WKH�GLVFXVVLRQ�

3RLQWV�IURP�WKH�DWWDFKHG�SGI�GRFXPHQW�RI�5HYLHZHU��

0DQ\� EXW QRW DOO� RI WKHVH SRLQWV ZHUH DOVR LQFOXGHG LQ WKH WH[W DERYH� :KHUH ZH
DQVZHU WKH H[DFW VDPH SRLQW DERYH� ZH RQO\ ZULWH µ$QVZHUHG DERYH¶� 7KH WZR
UHPDLQLQJ�SRLQWV�DUH�DQVZHUHG�LQ�GHWDLO�EHORZ�



/LQH��������*RRG�SRLQW��'RHV�WKLV�FKDQQHO�FRPSOHWHO\�FORVH"�,I�QRW��LW�PD\�VWLOO�DFW�DV�DQ
LQLWLDWLRQ�VLWH�IRU�IUDFWXULQJ��'RZ�HW�DO��������

$QVZHUHG�DERYH�

/LQH��������,
P�QRW�VXUH�ZKDW�\RX�PHDQ�KHUH��,QLWLDOO\�,�WKRXJKW�\RX�ZHUH�VXJJHVWLQJ�WKDW�WKH
KRUL]RQWDO�PHOW�UDWH�LV������P�D��L�H��FKDQQHO�LV�JURZLQJ�ZLGHU���%XW�ZKHQ�\RX�PHQWLRQ
HQKDQFHG�PHOW�LQVLGH�WKH�FKDQQHO�LW�VXJJHVWV�\RX�PHDQ�WKDW�RXWVLGH�RI�WKH�FKDQQHO�WKH�PHOW
UDWH�LV������P�D�

$QVZHUHG�DERYH�

/LQH�����,Q�UHODWLRQ�WR�WKH�SUHYLRXV�VHQWHQFH��RQFH�ZDWHU�LV�VXSHU�FRROHG�LW�FDQ�QR�ORQJHU
PHOW"�0D\EH�MXVW�QHHG�WR�UHZULWH�WKLV�DQG�SUHYLRXV�VHQWHQFH�VR�WKDW�LW�LV�FRQVLVWHQW�

$QVZHUHG�DERYH�

/LQH��������0D\EH�DGG�GHWDLO�RI�WKH�UHODWHG�WLPH�SHULRG�KHUH�IRU�WKRVH�XQIDLUO\�ZLWK�WLGHV���L�H�
DSSUR[LPDWHO\������KU�

$QVZHUHG�DERYH�

/LQH��������:KDW�LV�WKH�FRUUHVSRQGLQJ�0D[ZHOO�7LPH"

$QVZHUHG�DERYH�

/LQH��������6HSDUDWH�WLPH�SHULRGV"�+RZ�DUH�ZH�PHDQW�WR�LQWHUSUHW�WKHVH�GDWD"

$QVZHUHG�DERYH�

/LQH����������*RRG�WR�UHPLQG�UHDGHU�KHUH�WKDW�PHDVXUHPHQWV�DUH�WDNHQ�HYHU\��KU�

$QVZHUHG�DERYH�

/LQH������ELJ�MXPS�DURXQG�����P

$QVZHUHG�DERYH�

)LJ�����2QO\�ILUVW�WZR�ORFDWLRQV�DW�FHQWUH�RI�FKDQQHO�KDYH�ODUJHU�PHOW�UDWHV�WKDQ�RXWVLGH
FKDQQHO��0D[LPXP�PHOW�RXWVLGH�FKDQQHO�

:H�DUH�QRW�VXUH�ZKDW�H[DFWO\�WKH�UHYLHZHU�H[SHFWV�IURP�XV�KHUH�

/LQH����������%XW�WKLV�LV�IURP�D�GLIIHUHQW�WLPH�SHULRG"�0RUH�VSHFLILFDOO\��ZKDW�LV�WKH�QDWXUH�RI
WKLV�DJUHHPHQW"

$QVZHUHG�DERYH�

/LQH����������,�GRQ
W�UHDOO\�XQGHUVWDQG�WKLV��LQ�WHUPV�RI�ZKDW�LV�DFWXDOO\�JRLQJ�RQ�ZLWKLQ�WKH
LFH�FROXPQ��:KDW�LV�WKH�VLJQ�RI�WKH�VWUDLQ�LQ�WKH�XSSHU�DQG�ORZHU�SRUWLRQV"�:KDW�SK\VLFDO
SURFHVVHV�OHDG�WR�WKHVH�YDOXHV"



$QVZHUHG�DERYH�

/LQH������'HIRUPDWLRQ�LV�LQGXFHG�E\�PHOW�UDWH�DQG�DFFXPXODWLRQ"�7KHUHIRUH�WKLV�LV�OLPLWHG�E\
WKH�PDJQLWXGH�RI�WKHVH�WHUPV"

$QVZHUHG�DERYH�

/LQH����������2U�UDWKHU�WKDW�WKH�DORQJ�IORZ�UHJLPH�LV�FRPSUHVVLYH�

$QVZHUHG�DERYH�

/LQH����������+RZ�GLIIHUHQW�LV�WKLV�WR�WKH�VLPSOH�DGYHFWLRQ�DVVXPSWLRQ��HT�����"

$QVZHUHG�DERYH�

/LQH����������&DQ
W�UHDOO\�VD\�WKDW�WKLV�LV�DQ�RYHU�HVWLPDWLRQ�DV�\RXU�VSLQQLQJ�XS�WR
UHSURGXFH�WKLV�LQLWLDO�JHRPHWU\��&RXOG�\RX�FKDQJH�\RXU�VSLQ�XS�WR�PRUH�FORVHO\�PDWFK�WKLV
LQLWLDO�JHRPHWU\"

$QVZHUHG�DERYH�

/LQH����������,�GRQ
W�XQGHUVWDQG�WKLV�VHQWHQFH

<HV��ZH�DJUHH�WKLV�ZDV�SKUDVHG�FRQIXVLQJ��,Q�WKH�UHYLVHG�YHUVLRQ�ZH�PDNH�WKLV�FOHDUHU�

/LQH����������,V�WKLV�EDVHG�RQ�WKH�KHLJKW�RI�WKH�LFH�VXUIDFH�DERYH�VHD�OHYHO�DQG�EXR\DQF\"�,I
VR��FDQ�WKH�LFH�GHQVLW\�KHUH�EH�GLIIHUHQW�WRR"

$QVZHUHG�DERYH�

/LQH����������%HFDXVH�KLJKHU�60%�LPSOLHV�D�ODUJHU�ILUQ�FROXPQ�DQG�UHGXFHG�PHDQ�GHQVLW\"

$QVZHUHG�DERYH�

/LQH������1HZ�SDUDJUDSK�KHUH

9HU\�JRRG�VXJJHVWLRQ���ZLOO�EH�IROORZHG�IRU�WKH�UHYLVHG�YHUVLRQ�

/LQH������'RZ�HW�DO����������VXJJHVWV�WKLQQHU�LFH��DW�DORQJ�IORZ�FKDQQHOV��PD\�DFW�DV
LQLWLDWLRQ�VLWHV�IRU�IUDFWXUHV�SHUSHQGLFXODU�WR�IORZ�

$QVZHUHG�DERYH�

/LQH������,�DJUHH��,W�ZRXOG�EH�JRRG�WR�QRWH�VRPHZKHUH�WKDW�JHQHUDOO\�LFH�VKHOYHV�FRPSULVH
RI�PDLQO\�H[WHQVLYH�LFH�IORZ�UHJLPHV��7KH�FRPSUHVVLYH�UHJLPH�ZLWKLQ�WKLV�VWXG\�DUHD�VHHPV
WR�VWHP�IURP�WKH�IDFW�WKDW�WKH�LFH�IURP�6XSSRUW�)RUFH�*ODFLHU�UXQV�LQWR�WKH�PDLQ�ERG\�RI�WKH
)LOFKQHU�5RQQH�,FH�6KHOI�GLUHFWO\�RSSRVLWH�WR�WKH�SLQQLQJ�SRLQW�RI�%HUNQHU�,VODQG

$QVZHUHG�DERYH�



/LQH����������2FHDQ�FRQGLWLRQV�DW�JURXQGLQJ�OLQH�PD\�WULJJHU�PHOWLQJ�DQG�IRUPDWLRQ�RI
SOXPH�IRFXVHG�PHOWLQJ�LQ�WKH�FKDQQHO��:KDW�LV�WKH�DORQJ�IORZ�SURILOH�LQ�LFH�WKLFNQHVV�IURP�WKH
JURXQGLQJ�OLQH"�6HLVPLF��"

$QVZHUHG�DERYH�

/LQH������:KDW�GLIIHUHQFH�GRHV�WKH�HODVWLF�FRPSRQHQW�PDNH�WR�WKH�UHVXOWV"

:H ZLOO LQFOXGH LQ WKH UHYLVHG YHUVLRQ D GHWDLOHG ILJXUH DQG GLVFXVVLRQ RI LW DQG ZKDW
GLIIHUHQFH WKH HODVWLF FRPSRQHQW PDNHV� 7KH FRQWULEXWLRQ RI WKH HODVWLF FRPSRQHQW FKDQJHV
ZLWK WLPH DQG LV OLNHO\ WR EH PRVW LPSRUWDQW EHWZHHQ WKH JURXQGLQJ OLQH DQG ZKHUH RXU VWXG\
DUHD VWDUWV� EXW ZH ZLOO VKRZ LQ GHWDLO KRZ ODUJH WKH FRQWULEXWLRQ LV DORQJ WKH GLVWDQFH ZH
VLPXODWH�KHUH�

/LQH����������,W�ZRXOG�EH�JRRG�WR�KLJKOLJKW�WKLV�UHVXOW�ZLWK�D�ILJXUH�WKDW�GHPRQVWUDWHV�WKLV�
&DQ�WKLV�GLIIHUHQFH�EH�TXDQWLILHG"

$QVZHUHG�DERYH�

/LQH����������'RHV�WKLV�JHRPHWU\�PLVPDWFK�OHDG�WR�D�GLIIHUHQFH�LQ�VWUHVVHV"

$QVZHUHG�DERYH�

/LQH����������7KLV�LV�DOVR�ZKHUH�KLJKHVW�FKDQQHO�PHOW�UDWHV�DUH��:RXOG�WKLV�KDYH�DQ�LPSDFW"

$QVZHUHG�DERYH�

/LQH������$OVR�QHHG�WR�NQRZ�LFH�GHQVLW\�WR�LQIHU�WKLFNQHVV�IURP�VXUIDFH�HOHYDWLRQ�

$QVZHUHG�DERYH�

/LQH����������,W�ZRXOG�EH�JRRG�WR�LQFOXGH�VRPH�PRUH�UHVXOWV�ILJXUHV�WKDW�KLJKOLJKW�WKLV�SRLQW�

$QVZHUHG�DERYH�


