
�

&DVH�UHSRUW�

�

6HULRXV�WDNRWVXER�FDUGLRP\RSDWK\��$Q�DXWRSV\�FDVH�SUHVHQWLQJ�VHYHUH�LUUHYHUVLEOH�P\RFDUGLDO��

GDPDJH DIWHU�IUHTXHQW�HSLVRGHV�RI�UHFXUUHQFH�

�

.HQLFKL�0L]XWDQL�� $NLKLUR�6KLR\D�� <DVX\R�+LURVH�� 5\XKHL�6DLWR� DQG 6RKVXNH�<DPDGD���

�

�'HSHUWPHQW� RI�3DWKRORJ\� DQG�/DERUDWRU\�0HGLFLQH��.DQD]DZD�0HGLFDO�8QLYHUVLW\�� ����'DLJDNX���

8FKLQDGD�� .DKRNX�� ,VKLNDZD� ���������� -DSDQ�� �.DQD]DZD� 0HGLFDO� 8QLYHUVLW\�� ���� 'DLJDNX���

8FKLQDGD��.DKRNX��,VKLNDZD�����������-DSDQ��DQG��'HSHUWPHQW�RI�&DUGLRORJ\��.DQD]DZD�0HGLFDO���

8QLYHUVLW\������'DLJDNX��8FKLQDGD��.DKRNX��,VKLNDZD�����������-DSDQ���

��

&RUUHVSRQGLQJ� DXWKRU�� .HQLFKL� 0L]XWDQL� 'HSHUWPHQW� RI� 3DWKRORJ\� DQG� /DERUDWRU\� 0HGLFLQH����

.DQD]DZD�0HGLFDO�8QLYHUVLW\������'DLJDNX��8FKLQDGD��.DKRNX��,VKLNDZD�����������-DSDQ� 7HO�������

�������������DQG�(�PDLO��NPXSDOP#JPDLO�FRP��
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�

$EVWUDFW�

%DFNJURXQG��7DNRWVXER�FDUGLRP\RSDWK\�LV�FKDUDFWHUL]HG�E\�WUDQVLHQW�G\VIXQFWLRQ�RI�WKH�PHGLDO�WR��

DSLFDO�VHJPHQW�RI�WKH�OHIW�YHQWULFOH��5HFXUUHQFH�ZLWKLQ�D�IHZ�PRQWKV�RU�\HDUV�KDV�EHHQ�UHSRUWHG�DQG��

VHULRXV� FRPSOLFDWLRQV�� LQFOXGLQJ� DUUK\WKPLD�� DFXWH� FDUGLDF� VKRFN� DQG� FDUGLDF� UXSWXUH�� FDQ� DULVH���

KRZHYHU��UHFXUUHQFH�LV�UDUH�DQG�WDNRWVXER�FDUGLRP\RSDWK\�LV�W\SLFDOO\�D�UHYHUVLEOH�IXQFWLRQDO�GLVRUGHU��

&DVH�SUHVHQWDWLRQ��$����\HDU�ROG�-DSDQHVH�ZRPDQ�ZLWK�D�SDVW�PHGLFDO�KLVWRU\�RI�DQJLQD�SHFWRULV���

K\SHUWHQVLRQ�DQG�XWHULQH�FDUFLQRPD�QRWHG�ELODWHUDO�D[LOODU\�SDLQ�DQG�SUHVHQWHG�KHUVHOI�WR�DQ�HPHUJHQF\��

URRP��$OWKRXJK� WKH�SDLQ� LPSURYHG�DQG�VKH�ZHQW�KRPH�� WKHUH�ZHUH�VHYHUDO�VXEVHTXHQW�HSLVRGHV�RI��

UHFXUUHQW�FKHVW�SDLQ��$W�DSSUR[LPDWHO\�RQH�ZHHN�DIWHU�WKH�RQVHW��VKH�ZDV�KRVSLWDOL]HG�DV�KHU�V\PSWRP��

ZRUVHQHG��(OHFWURFDUGLRJUDSK\�VKRZHG�ORZ�YROWDJH�LQ�OLPE DQG�FKHVW�OHDGV��DQG�67�VHJPHQW�HOHYDWLRQ���

LQ�OHDGV�ᶚ��ᶛ��D9) DQG�9� WR�9���(FKRFDUGLRJUDSK\�UHYHDOHG�PHGLDO�WR�DSLFDO�G\VNLQHVLD�DQG�EDVDO���

K\SHUFRQWUDFWLOLW\� RI� WKH� OHIW� YHQWULFOH�� DQG� FDUGLDF� WDPSRQDGH�� 3HULFDUGLRFHQWHVLV� LPSURYHG� WKH���

V\PSWRP�� EXW� QRW� KHU� FDUGLDF� G\VIXQFWLRQ�� $W� WKUHH� GD\V� DIWHU� KHU� DGPLVVLRQ�� FDUGLRSXOPRQDU\���

UHVXVFLWDWLRQ�ZDV�SHUIRUPHG�GXH�WR�YHQWULFXODU�ILEULOODWLRQ��6KH�GLHG�RQ�WKH��WK GD\�RI�DGPLVVLRQ��WZR���

ZHHNV�DIWHU�WKH�RQVHW���$W�DXWRSV\��WKH�OHIW�YHQWULFOH�ZDV�GLODWDWHG�DQG�WKH�DSLFDO�YHQWULFXODU�ZDOO�ZDV���

WKLQ��2Q�PLFURVFRS\��UHPDUNDEOH�ZDY\�FKDQJH�DQG�WKLQQLQJ�RI�P\RFDUGLXP�ZHUH�GLIIXVHO\�REVHUYHG����

HVSHFLDOO\�DW�WKH�DSH[�DQG�WKH�DQWHULRU�WR�ODWHUDO�ZDOO�RI�WKH�OHIW�YHQWULFOH��LQWHUYHQWULFXODU�VHSWXP�DQG���

ULJKW� YHQWULFOH�� LQWHUPLQJOHG� ZLWK� LQWHUVWLWLDO� ILEURVLV�� KHPRUUKDJH� DQG� QHXWURSKLO� LQILOWUDWLRQ����
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�

&RQWUDFWLRQ�EDQG�QHFURVLV�ZDV�PDLQO\�REVHUYHG�RQ�WKH�SRVWHULRU�WR�LQIHULRU�ZDOO�RI�WKH�OHIW�YHQWULFOH��

&RQFOXVLRQ�� 2XU� FDVH� VKRZHG� VHYHUH� PRUSKRORJLFDO� P\RFDUGLDO� FKDQJH� DIWHU� VHYHUDO� FKHVW� SDLQ��

HSLVRGHV�WKDW�ZHUH�FRQVLGHUHG�WR�EH�WDNRWVXER�FDUGLRP\RSDWK\��7KLV�QRWDEOH�FDVH�VXJJHVWV�WKDW� WKH��

IUHTXHQW�UHFXUUHQFH�RI�VHULRXV�WDNRWVXER�FDUGLRP\RSDWK\�LV�OLIH�WKUHDWHQLQJ�DQG�FDQ�OHDG�WR�LUUHYHUVLEOH��

VHULRXV�P\RFDUGLDO�GHJHQHUDWLRQ��

�

.H\ZRUGV��WDNRWVXER�FDUGLRP\RSDWK\��FDVH�UHSRUW��VHULRXV��LUUHYHUVLEOH��UHFXUUHQFH�

�

%DFNJURXQG�

7DNRWVXER�FDUGLRP\RSDWK\� ZKLFK�ZDV�ILUVW�GHVFULEHG�LQ�-DSDQ�LQ������>�@� LV�FKDUDFWHUL]HG E\��

WUDQVLHQW�G\VIXQFWLRQ�RI�WKH�PHGLDO�WR�DSLFDO�VHJPHQW�RI�WKH�OHIW�YHQWULFOH��7KH�ZRUG�WDNRWVXER�UHODWHV���

WR�D�VSHFLDO VKDSHG�SRW��RFWRSXV�SRW��DQG�LV�XVHG�WR�GHVFULEH�WKH�FKDUDFWHULVWLF�EDOORRQLQJ�RI�WKH�OHIW���

YHQWULFXODU�DSH[�>�@� ,W�PRVWO\�DIIHFWV�HOGHUO\�ZRPHQ�DQG LV RIWHQ�SUHFHGHG�E\�HPRWLRQDO�RU�SK\VLFDO���

HYHQW� KRZHYHU� WKH�FDXVH�RI�WDNRWVXER�FDUGLRP\RSDWK\�KDV�QRW�EHHQ�IXOO\�HOXFLGDWHG >�@� 7DNRWVXER���

FDUGLRP\RSDWK\�LV�RIWHQ�FOLQLFDOO\�GLDJQRVHG�DQG WKH�0D\R�&OLQLF�GLDJQRVWLF�FULWHULD DUH�ZLGHO\�XVHG��

IRU� WKLV� SXUSRVH� >�� �@�� $FFRUGLQJ� WR� WKHVH� GLDJQRVWLF� FULWHULD�� REVWUXFWLYH� FRURQDU\� GLVHDVH����

SKHRFKURPRF\WRPD� DQG�P\RFDUGLWLV� VKRXOG� EH� H[FOXGHG��1HZ� HOHFWURFDUGLRJUDSKLF� DEQRUPDOLWLHV���

VXFK�DV�67�VHJPHQW�HOHYDWLRQ�RU�HOHYDWLRQ�LQ�FDUGLDF�WURSRQLQ�DUH�REVHUYHG� 5HSRUWHG�UHFXUUHQFH UDWHV���
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�

UDQJH IURP ���WR�����>���@��$OWKRXJK�D�IHZ�SDSHUV�UHSRUWHG WKDW WKH�HDUOLHVW�WLPH�RI�UHFXUUHQFH�ZDV��

��GD\V >����@�� LQ�PRVW�FDVHV� D UHODSVH�RFFXUV ZLWKLQ�D�IHZ PRQWKV�RU \HDUV� >�������������@� 6HYHUH��

FRPSOLFDWLRQV� LQFOXGLQJ�DUU\WKPLD��DFXWH�FDUGLDF�VKRFN�DQG�FDUGLDF�UXSWXUH�PD\ DULVH >�����������@��

KRZHYHU� WDNRWVXER�FDUGLRP\RSDWK\�LV�W\SLFDOO\ D UHYHUVLEOH�IXQFWLRQDO GLVRUGHU DQG�DXWRSV\�FDVHV�DUH�

UDUH >��@� ,Q�PRVW�FDVHV� PDFURVFRSLF�VWXG\�RI�WKH�KHDUW�VKRZV�IRFDO�GDPDJH� VXFK�DV�UXSWXUH� RU WKH�

DEVHQFH�RI�VWUXFWXUDO�FKDQJH�>������@��+LVWRORJLFDOO\��FRQWUDFWLRQ�EDQG�QHFURVLV�RI�WKH�P\RFDUGLXP�LV��

FRPPRQO\�UHFRJQL]HG >�������������@��DQG�D�IHZ�SDSHUV�KDYH�GHVFULEHG�WKLQQLQJ�RI�WKH�P\RFDUGLXP��

RU�LQWHUVWLWLDO�ILEURVLV�RI�WKH�KHDUW�>��������������@��

:H� UHSRUW� D QRWDEOH DXWRSV\� FDVH� RI� WDNRWVXER� FDUGLRP\RSDWK\� ZLWK� VHYHUDO� HSLVRGHV� RI��

UHFXUUHQFH�ZLWKLQ�WZR�ZHHNV�EHIRUH�GHDWK��ZKLFK�EURDGO\�SUHVHQWHG VHYHUH�LUUHYHUVLEOH P\RFDUGLDO���

GDPDJH���

��

&DVH�SUHVHQWDWLRQ��

$����\HDU�ROG�-DSDQHVH�ZRPDQ�ZLWK�D�SDVW�PHGLFDO�KLVWRU\�RI�DQJLQD�SHFWRULV��K\SHUWHQVLRQ�DQG���

XWHULQH� FDUFLQRPD�QRWHG�ELODWHUDO� D[LOODU\�SDLQ� DQG�SUHVHQWHG�KHUVHOI� WR DQ HPHUJHQF\� URRP��$V D��

SK\VLFDO�H[DPLQDWLRQ�DQG�FKHVW�URHQWJHQRJUDSK\�VKRZHG�QR HPHUJHQW�ILQGLQJV�DQG�KHU�SDLQ�LPSURYHG����

VKH�UHWXUQHG KRPH��+RZHYHU��VKH�VXEVHTXHQWO\�H[SHULHQFHG�VHYHUDO HSLVRGHV RI UHFXUUHQW FKHVW�SDLQ����

$W�DSSUR[LPDWHO\�RQH�ZHHN�DIWHU�WKH�RQVHW��VKH�ZDV�KRVSLWDOL]HG�GXH�WR FRQWLQXRXV G\VSQHD�DQG�OHIW���
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�

FKHVW�SDLQ� 2Q�H[DPLQDWLRQ��WKH�SDWLHQW�ZDV�DOHUW��+HU�ERG\ WHPSHUDWXUH�ZDV�����ˈ��KHU SXOVH ZDV�

����EHDWV�SHU�PLQXWH��KHU EORRG�SUHVVXUH�ZDV��������PP�+J��DQG KHU�UHVSLUDWRU\�UDWH ZDV ���EUHDWKV��

SHU�PLQXWH��+HU R[\JHQ�VDWXUDWLRQ�ZDV���� RQ R[\JHQ��� /�PLQ�� $ EORRG�WHVW UHYHDOHG KLJK�OHYHOV RI��

EUDLQ�QDWULXUHWLF�SHSWLGH��%13�������� SJ�P/���FUHDWLQH�NLQDVH��&.����� 8�/���&.�0%���� 8�/����

WURSRQLQ�7��������QJ�P/���&�UHDFWLYH�SURWHLQ��&53������ PJ�G/���SRWDVVLXP������P(T�/���EORRG�XUHD��

QLWURJHQ��%81���� PJ�G/���FUHDWLQLQH������ PJ�G/���DVSDUWDWH�DPLQRWUDQVIHUDVH��$67�����8�/�� DQG�

DODQLQH�DPLQRWUDQVIHUDVH��$/7�����8�/���+HU UHG�EORRG�FHOO�FRXQW�ZDV�VOLJKWO\�ORZ�������î����ȝ/����

+HU ZKLWH�EORRG�FHOO�FRXQW��SODWHOHW�FRXQW��DQG�VRGLXP DQG�FKORULQH OHYHOV ZHUH�ZLWKLQ WKH QRUPDO�

UDQJHV� (OHFWURFDUGLRJUDSK\ UHYHDOHG VLQXV� UK\WKP� ORZ� YROWDJH� LQ� OLPE DQG� FKHVW� OHDGV�� DQG�67��

VHJPHQW�HOHYDWLRQ�LQ�OHDGV�ᶚ��ᶛ��D9) DQG�9� WR�9�� (FKRFDUGLRJUDSK\ UHYHDOHG�PHGLDO�WR�DSLFDO���

G\VNLQHVLD�DQG�EDVDO�K\SHUFRQWUDFWLOLW\�RI�WKH�OHIW�YHQWULFOH� ZKLFK�VHHPHG�WR�KDYH�D WDNRWVXER�OLNH��

VKDSH �)LJXUH��$���DQG�FDUGLDF�WDPSRQDGH� $IWHU�WKH�GUDLQDJH�RI�����P/�RI�KHPRUUKDJLF SHULFDUGLDO���

HIIXVLRQ�E\�SHULFDUGLRFHQWHVLV� WKH SDWLHQW¶V V\PSWRPV LPSURYHG��KRZHYHU�� WKH�FDUGLDF�G\VIXQFWLRQ���

GLG�QRW� &RURQDU\�DQJLRJUDSK\�ZDV�QRW�SHUIRUPHG�GXH�WR�KHU�DJH�DQG�ORZ�NLGQH\�IXQFWLRQ��$W�WKUHH���

GD\V�DIWHU�KHU�DGPLVVLRQ��FDUGLRSXOPRQDU\�UHVXVFLWDWLRQ�ZDV�SHUIRUPHG IRU�ORVV�RI�FRQVFLRXVQHVV�GXH���

WR�YHQWULFXODU�ILEULOODWLRQ� 7KH SDWLHQW¶V EORRG�SUHVVXUH��XULQH�YROXPH�DQG�FRQVFLRXVQHVV�OHYHO�ZHUH���

GHFUHDVHG��DQG�F\DQRVLV��PHWDEROLF�DFLGRVLV�DQG�K\SHUNDOHPLD�ZHUH VXEVHTXHQWO\ HPHUJHG� 6KH�GLHG���

RQ�WKH��WK GD\�RI DGPLVVLRQ��WZR�ZHHNV�DIWHU�WKH�RQVHW����

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



�

7KH�SDWLHQW ZDV ����FP�WDOO� ZLWK�D�ERG\�ZHLJKW�RI����NJ��KHU�%0,�ZDV���� $W�DXWRSV\��WKH�KHDUW�

ZHLJKHG�����J DQG�KDG D�WDNRWVXER�OLNH�VKDSH �)LJXUH��%���&���7KH�HSLFDUGLXP�KDG�D�UHGGLVK�FRORU��

DQG�URXJK�VXUIDFH��7KHUH�ZHUH QR�ILQGLQJV�RI�WKURPEXV��HPEROLVP��REVWUXFWLRQ RU�VHYHUH�VWHQRVLV RI��

WKH�FRURQDU\�DUWHULHV��)LJXUH��%�'�� 7KHUH�ZDV�QR FDUGLDF�UXSWXUH� 5HPDUNDEO\� WKH OHIW�YHQWULFOH ZDV�

GLODWHG LQ WKH�EDVDO�WR�PLGGOH�VHJPHQW� DQG�WKH�YHQWULFXODU�ZDOO�ZDV�WKLQ� HVSHFLDOO\�DW WKH PLGGOH�WR��

DSLFDO�VHJPHQW �)LJXUH��$�� 6HURXV�SOHXUDO�HIIXVLRQ��OHIW�����P/��ULJKW�����P/��ZDV�SUHVHQW��7KH��

ORZHU�OREHV�RI�ELODWHUDO�OXQJ ZHUH�FROODSVHG��OHIW�����J��ULJKW�����J���%OHHGLQJ�RI�WKH LQWHVWLQDO�PXFRVD��

DQG�PRGHUDWH�DWKHURVFOHURVLV�ZHUH�VHHQ� 7KH�OLYHU��OHIW�NLGQH\��ULJKW�NLGQH\�DQG�VSOHHQ�ZHLJKHG�����J���

���J�����J�DQG����J�UHVSHFWLYHO\� 0LFURVFRSLFDOO\��WKH�KHDUW�VKRZHG QRWDEOH GHJHQHUDWLRQ�DQG�QHFURVLV���

:DY\�FKDQJH�DQG�WKLQQLQJ�RI� WKH�P\RFDUGLXP�ZHUH�GLIIXVHO\�REVHUYHG�HVSHFLDOO\ RQ�WKH DSH[�DQG���

DQWHULRU WR�ODWHUDO ZDOO�RI�WKH�OHIW�YHQWULFOH��LQWHUYHQWULFXODU�VHSWXP�DQG�ULJKW�YHQWULFOH� LQWHUPLQJOHG���

ZLWK�LQWHUVWLWLDO�ILEURVLV��KHPRUUKDJH DQG�QHXWURSKLO LQILOWUDWLRQ��)LJXUH��%���$�&�� &RQWUDFWLRQ�EDQG���

QHFURVLV�ZDV PDLQO\�REVHUYHG�RQ�WKH�SRVWHULRU WR�LQIHULRU ZDOO�RI�WKH�OHIW�YHQWULFOH �)LJXUH��%���'����

7KH� OLYHU� VKRZHG� FHQWULOREXODU� QHFURVLV�� ,VFKHPLF� FKDQJH� ZDV VHHQ� RQ� WKH� LQWHVWLQDO� PXFRVD���

VXJJHVWLQJ�LVFKHPLF�PXFRVDO�KHPRUUKDJH���

��

'LVFXVVLRQ�DQG�FRQFOXVLRQ��

7KH SDWLHQW� KDG� VHYHUDO HSLVRGHV� RI WUDQVLHQW� FDUGLDF� G\VIXQFWLRQ ZLWKLQ� DSSUR[LPDWHO\� RQH���
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�

ZHHN�EHIRUH�WKH�KRVSLWDOL]DWLRQ DQG�HFKRFDUGLRJUDSK\�VKRZHG�WDNRWVXER�OLNH�VKDSH�RQ�WKH�DGPLVVLRQ��

)URP�HSLGHPLRORJLFDO�DQG�FOLQLFDO�YLHZSRLQWV� WKH�V\PSWRPV RI�WKH�SDWLHQW LQ�WKLV�FDVH ZHUH FRQVLVWHQW��

ZLWK�WDNRWVXER�FDUGLRP\RSDWK\ >���@��DQG�VHYHUDO�P\RFDUGLDO� LVFKHPLF�HSLVRGHV�ZLWKLQ�WZR�ZHHNV��

EHIRUH�VKH�GLHG�ZHUH�WKRXJKW�WR�KDYH�EHHQ�WDNRWVXER�P\RFDUGLRSDWK\� 7KLV�LV WKH XQLTXH�SRLQW�RI�WKH��

SUHVHQW FDVH� $W� DXWRSV\�� PDFURVFRSLFDOO\� WKH� YHQWULFOH� VKRZHG� EURDG� GHJHQHUDWLRQ�� 0LFURVFRS\�

UHYHDOHG UHPDUNDEOH�ZDY\�FKDQJH�DQG�WKLQQLQJ�RI�WKH�P\RFDUGLXP�ZLWK�LQWHUVWLWLDO�ILEURVLV RQ�PRVW�

RI WKH YHQWULFXODU� ZDOO� DQG� FRQWUDFWLRQ� EDQG QHFURVLV ZDV� IRFDOO\� UHFRJQL]HG� &RQWUDFWLRQ� EDQG��

QHFURVLV� ZKLFK� UHIOHFWV� D UHFHQW�P\RFDUGLDO� LQIDUFWLRQ� WKDW�ZDV�SDUWLDOO\� UHSHUIXVHG� LV D FRPPRQ�

PLFURVFRSLF� ILQGLQJ�RI� WDNRWVXER�FDUGLRP\RSDWK\� ZKLFK� LV� UHYHUVLEOH FDUGLDF�G\VIXQFWLRQ� 2Q� WKH��

RWKHU�KDQG��ZDY\�FKDQJH�DQG� WKLQQLQJ�RU� ILEURVLV�DUH� FRQVLGHUHG WR� UHIOHFW LUUHYHUVLEOH�P\RFDUGLDO���

GDPDJH� ,VFKHPLF�KHDUW�GLVHDVH�ZDV�RQH�RI�GLIIHUHQWLDO�GLDJQRVHV� KRZHYHU��WKHUH�ZHUH�QR�REVWUXFWLRQ��

RU� VHYHUH� VWHQRVLV RI� WKH� FRURQDU\� DUWHULHV� DQG� FOLQLFDO� ILQGLQJV� ZHUH� FRPSDWLEOH� ZLWK� WDNRWVXER���

FDUGLRP\RSDWK\� $OWKRXJK�WKH�UHDVRQ�ZDV�QRW�FOHDU��EURDG�P\RFDUGLDO�LUUHYHUVLEOH�RU�LVFKHPLF�FKDQJH���

PLJKW�OHDG�WR�KHPRUUKDJLF�SHULFDUGLDO�HIIXVLRQ�RU UHGGLVK�FRORU�DQG�URXJK�FKDQJHV�RI�WKH�HSLFDUGLXP���

,QWHUHVWLQJO\��LQ�RXU�FDVH��PDFURVFRSLFDOO\�DQG�PLFURVFRSLFDOO\�GLIIXVH�LUUHYHUVLEOH�P\RFDUGLDO���

GDPDJH ZDV�REVHUYHG DIWHU WKH UHFXUUHQFH�RI WDNRWVXER�FDUGLRP\RSDWK\�HSLVRGHV ZLWKLQ�D�VKRUW SHULRG���

RI WLPH� )XUWKHU� LQYHVWLJDWLRQ� LV� QHHG�� KRZHYHU�� QRWDEO\� WKLV� UHSRUW VXJJHVWV WKDW WKH� IUHTXHQW���

UHFXUUHQFH� RI� WDNRWVXER� FDUGLRP\RSDWK\� FDXVHV LUUHYHUVLEOH� VHYHUH�P\RFDUGLDO� GDPDJH DQG� LV� OLIH���
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WKUHDWHQLQJ��

�

/LVW�RI�DEEUHYLDWLRQV�

%13�� EUDLQ� QDWULXUHWLF� SHSWLGH�� &.�� FUHDWLQH� NLQDVH�� &53�� &�UHDFWLYH� SURWHLQ�� %81�� EORRG� XUHD��

QLWURJHQ��$67��DVSDUWDWH�DPLQRWUDQVIHUDVH��DQG�$/7��DODQLQH�DPLQRWUDQVIHUDVH��

�

'HFODUDWLRQV�

(WKLFV�DSSURYDO�DQG�FRQVHQW�WR�SDUWLFLSDWH�

1RW�DSSOLFDEOH�

��

&RQVHQW�IRU�SXEOLFDWLRQ��

&RQVHQW ZDV�REWDLQHG IRU�WKH�SXEOLFDWLRQ�RI�WKLV�FDVH�UHSRUW���

��

$YDLODELOLW\�RI�GDWD�DQG�PDWHULDO��

7KH�GDWDVHW�VXSSRUWLQJ�WKH�ILQGLQJV�DQG�FRQFOXVLRQV RI�WKLV�FDVH�UHSRUW�LV LQFOXGHG�ZLWKLQ�WKLV�DUWLFOH���

��

&RPSHWLQJ�LQWHUHVWV��

7KH�DXWKRUV�GHFODUH�WKDW�WKHUH�DUH�QR�FRPSHWLQJ�LQWHUHVWV���
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�

)XQGLQJ�

7KH�DXWKRUV�GHFODUH�WKDW�WKHUH�LV QR�IXQGLQJ��

�

$XWKRUV
�FRQWULEXWLRQV�

0DQXVFULSW� FRQFHSWV�DQG�GHVLJQ��.0��$6��<+� DQG�6<� 0DQXVFULSW�SUHSDUDWLRQ��.0��0DQXVFULSW��

UHYLHZ��$6�DQG�6<��&RUUHVSRQGLQJ�DXWKRU��.0��.0��$6��<+��56�DQG�6< ZHUH�DVVRFLDWHG�ZLWK�WKH�

LQWHUSUHWDWLRQ�RI�WKLV�FDVH��

�

$FNQRZOHGJHPHQWV��

:H�ZRXOG� OLNH� WR� WKDQN�DOO�PHPEHUV�ZKR�ZHUH�DVVRFLDWHG�ZLWK� WKLV�FDVH� IRU� WKHLU�H[SHUW� WHFKQLFDO���

DVVLVWDQFH��KHOSIXO�FRPPHQWV�DQG�JHQHUDO�VXSSRUW���
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5HIHUHQFH�

>�@ 7HPSOLQ & HW DO��&OLQLFDO�)HDWXUHV�DQG�2XWFRPHV�RI�7DNRWVXER��6WUHVV��&DUGLRP\RSDWK\��7KH�1HZ��

(QJODQG�MRXUQDO�RI�PHGLFLQH�����������������������

>�@ 6FDQWOHEXU\�'& HW�DO� 'LDJQRVLV�RI�7DNRWVXER�FDUGLRP\RSDWK\��&LUFXODWLRQ�MRXUQDO���RIILFLDO�MRXUQDO��

RI�WKH�-DSDQHVH�&LUFXODWLRQ�6RFLHW\����������������������

>�@ 3UDVDG�$�HW�DO��$SLFDO�EDOORRQLQJ�V\QGURPH��7DNR�7VXER�RU�VWUHVV�FDUGLRP\RSDWK\���D�PLPLF�RI��

DFXWH�P\RFDUGLDO�LQIDUFWLRQ� $PHULFDQ�KHDUW�MRXUQDO����������������������

>�@ 9UL]�2� HW� DO�� ,Q�KRVSLWDO� DQG� ORQJ�WHUP�PRUWDOLW\� LQ�7DNRWVXER FDUGLRP\RSDWK\�� D� FRPPXQLW\��

KRVSLWDO�H[SHULHQFH� -RXUQDO�RI�FRPPXQLW\�KRVSLWDO�LQWHUQDO�PHGLFLQH�SHUVSHFWLYHV�������������������

>�@ 3LUDQDYDQ� 3� HW� DO�� )RUPH� )UXVWH� LQ� 5HFXUULQJ� 0LG�9HQWULFXODU� 9DULDQW� RI� 7DNRWVXER���

&DUGLRP\RSDWK\� 7KH�$PHULFDQ�MRXUQDO�RI�FDVH�UHSRUWV� ������������������

>�@ (O�%DWWUDZ\�, HW�DO��,QFLGHQFH�DQG�&OLQLFDO�,PSDFW�RI�5HFXUUHQW�7DNRWVXER�6\QGURPH��5HVXOWV�)URP���

WKH�*(,67�5HJLVWU\� -RXUQDO�RI�WKH�$PHULFDQ�+HDUW�$VVRFLDWLRQ� ����������H���������

>�@ .DWR�.�HW�DO��7DNRWVXER�5HFXUUHQFH��0RUSKRORJLFDO�7\SHV�DQG�7ULJJHUV�DQG�,GHQWLILFDWLRQ�RI�5LVN���

)DFWRUV� -RXUQDO�RI�WKH�$PHULFDQ�&ROOHJH�RI�&DUGLRORJ\�����������������������

>�@ 3DWHO�.�HW�DO� 5HFXUUHQW�7DNRWVXER�&DUGLRP\RSDWK\�5HODWHG�WR�5HFXUUHQW�7K\URWR[LFRVLV� 7H[DV���

+HDUW�,QVWLWXWH�MRXUQDO���������������������

>�@ $KPHG�$(�HW�DO� 5HFXUUHQW�WDNRWVXER�ZLWK�SURORQJHG�47�DQG�WRUVDGH�GH�SRLQWHV�DQG�OHIW�YHQWULFXODU���
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��

WKURPEXV� -RXUQDO�RI�WKH�6DXGL�+HDUW�$VVRFLDWLRQ��������������������

>��@ (O�%DWWUDZ\�, HW�DO��&OLQLFDO�DQG�HFKRFDUGLRJUDSKLF�DQDO\VLV�RI SDWLHQWV�VXIIHULQJ�IURP�UHFXUUHQW��

WDNRWVXER�FDUGLRP\RSDWK\� -RXUQDO�RI�JHULDWULF�FDUGLRORJ\��-*&�����������������������

>��@ (O�%DWWUDZ\�, HW�DO��3UHYDOHQFH�RI�PDOLJQDQW�DUUK\WKPLD�DQG�VXGGHQ�FDUGLDF�GHDWK�LQ�WDNRWVXER��

V\QGURPH� DQG� LWV� PDQDJHPHQW� (XURSDFH �� (XURSHDQ� SDFLQJ�� DUUK\WKPLDV�� DQG� FDUGLDF��

HOHFWURSK\VLRORJ\���MRXUQDO�RI�WKH�ZRUNLQJ�JURXSV�RQ�FDUGLDF�SDFLQJ��DUUK\WKPLDV��DQG�FDUGLDF�FHOOXODU��

HOHFWURSK\VLRORJ\�RI�WKH�(XURSHDQ�6RFLHW\�RI�&DUGLRORJ\����������������������

>��@ 7RQL�&�HW�DO��6XGGHQ�GHDWK LQ�D�FDVH�RI�UHFXUUHQW�7DNRWVXER�V\QGURPH� )RUHQVLF�VFLHQFH��PHGLFLQH���

DQG�SDWKRORJ\�������������������

>��@ &KHQJ�<�HW�DO� 0XOWL�PRGDOLW\�LPDJLQJ�HYDOXDWLRQ�RI�UHFXUUHQW�7DNR�WVXER�V\QGURPH�LQ�D�SDWLHQW���

ZLWK�FRURQDU\�DUWHU\�ILEURPXVFXODU�G\VSODVLD� &DUGLRYDVFXODU�XOWUDVRXQG������������������

>��@ 'DOLD� 7� HW� DO�� $� 5DUH� &DVH� RI� 6XGGHQ� 'HDWK� LQ� D� 3DWLHQW� ZLWK� 7DNRWVXER� &DUGLRP\RSDWK\���

6HFRQGDU\�WR�&DUGLDF�5XSWXUH� &DVH�UHSRUWV�LQ�FDUGLRORJ\����������������������

>��@ ,VNDQGHU�0 HW�DO��7DNRWVXER�&DUGLRP\RSDWK\�,QGXFHG�&DUGLDF�)UHH�:DOO�5XSWXUH��$�&DVH�5HSRUW���

DQG�5HYLHZ�RI�/LWHUDWXUH� &DUGLRORJ\�UHVHDUFK����������������������

>��@ 6XQJ�-0�HW�DO� 5XSWXUH�RI�5LJKW�9HQWULFXODU�)UHH�:DOO�)ROORZLQJ�9HQWULFXODU�6HSWDO�5XSWXUH�LQ���

7DNRWVXER� &DUGLRP\RSDWK\� ZLWK� 5LJKW� 9HQWULFXODU� ,QYROYHPHQW� <RQVHL� PHGLFDO� MRXUQDO����

���������������������
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��

>��@ 7VXML� 0 HW� DO�� 9HQWULFXODU� 6HSWDO� 3HUIRUDWLRQ�� $� 5DUH� EXW� /LIH�7KUHDWHQLQJ� &RPSOLFDWLRQ��

$VVRFLDWHG�ZLWK�7DNRWVXER�6\QGURPH� ,QWHUQDO�PHGLFLQH��7RN\R��-DSDQ��������������������������

>��@ 7VXQRGD� 6 HW� DO�� /HIW� YHQWULFXODU� IUHH� ZDOO� UXSWXUH� DVVRFLDWHG� ZLWK� D� FRPELQDWLRQ� RI� DFXWH��

P\RFDUGLDO�LQIDUFWLRQ�DQG�VWUHVV�SURYRNHG�FDUGLRP\RSDWK\��$Q�DXWRSV\�FDVH� -RXUQDO�RI�FDUGLRORJ\��

FDVHV������������H����H�����

>��@ 0DWVX\DPD� < HW� DO�� >$Q� DXWRSV\� FDVH� RI� DP\RWURSKLF� ODWHUDO� VFOHURVLV� ZLWK� DPSXOOD��

FDUGLRP\RSDWK\@� 5LQVKǀ�VKLQNHLJDNX� �&OLQLFDO�QHXURORJ\���������������������

>��@ $RNL� <� HW� DO�� $XWRSV\� ILQGLQJV� LQ� WDNRWVXER� FDUGLRP\RSDWK\� ZLWK� VSHFLDO� UHIHUHQFH� WR� WKH��

DXWRQRPLF�QHUYRXV�V\VWHP� ,QWHUQDWLRQDO�MRXUQDO�RI�FDUGLRORJ\������������������

>��@ 3DVFXDO�, HW�DO��+LVWRORJLFDO�)LQGLQJV�LQ�7DNR�WVXER�6\QGURPH� 5HYLVWD�HVSDxROD�GH�FDUGLRORJtD���

�(QJOLVK�HG���������������������

>��@ 0LWFKHOO�$ HW�DO��&DQ�WDNRWVXER�FDUGLRP\RSDWK\�EH�GLDJQRVHG�E\�DXWRSV\"�5HSRUW�RI�D�SUHVXPHG���

FDVH�SUHVHQWLQJ�DV�FDUGLDF�UXSWXUH� %0&�FOLQLFDO�SDWKRORJ\��������������
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)LJXUH�OHJHQGV�

)LJXUH����(FKRFDUGLRJUDSK\��$��DQG�D�PDFURVFRSLF�YLHZ��%� &��RI�WKH�KHDUW��DQG�FURVV�VHFWLRQ�RI�WKH��

FRURQDU\�DUWHU\��'���

�$�� (FKRFDUGLRJUDSK\� VKRZHG� PHGLDO� WR� DSLFDO� G\VNLQHVLD� DQG� K\SHUFRQWUDFWLOLW\� RI� WKH� EDVDO��

VHJPHQWV�RI�WKH�OHIW�YHQWULFOH� ZKLFK�VHHPHG�WR�KDYH�D�WDNRWVXER�OLNH�DSSHDUDQFH���%��&��7KH�KHDUW��

VKRZHG�D�WDNRWVXER�OLNH�VKDSH��7KH�HSLFDUGLXP�KDG�D�UHGGLVK�FRORU�DQG�URXJK�VXUIDFH� 7KHUH�ZHUH�QR��

ILQGLQJV�RI�WKURPEXV��HPEROLVP�RU�REVWUXFWLRQ�LQ�WKH�FRURQDU\�DUWHULHV �DUURZ�� �'��$OWKRXJK�WKHUH��

ZHUH�PLOG�LQWLPDO�WKLFNHQLQJ�DQG�FDOFLILFDWLRQ�RI�WKH�FRURQDU\�DUWHULHV��WKHUH�ZDV QRW�VHYHUH�VWHQRVLV��

RI�WKHP��%DU� ���� PP��+	(�VWDLQLQJ��RULJLQDO�PDJQLILFDWLRQ� ʹ �����

��

)LJXUH����&URVV�VHFWLRQV�DQG�D�VFKHPDWLF�LOOXVWUDWLRQ�RI�WKH�KHDUW���

�$��7KH�OHIW�YHQWULFOH�ZDV�GLODWHG�DW�WKH�EDVDO�WR�PHGLDO�VHJPHQW��DQG�WKH�PHGLDO�WR�DSLFDO�YHQWULFXODU���

ZDOO�ZDV�WKLQ�DQG�GXOO�JUD\���%��5HPDUNDEO\��ZDY\�FKDQJH�DQG�WKLQQLQJ�RI�WKH�P\RFDUGLXP�ZHUH�VHHQ���

RQ�D�EURDG�DUHD�RI�WKH�YHQWULFOH��2Q�WKH�RWKHU�KDQG��FRQWUDFWLRQ�EDQG�QHFURVLV�ZDV�IRFDOO\�REVHUYHG���

��

)LJXUH����0LFURVFRSLF�YLHZ�RI�WKH�KHDUW���

�$��%��$�ORZ�SRZHU�YLHZ�RI�WKH�DSH[�RI�WKH�OHIW�YHQWULFOH�VKRZHG�GHJHQHUDWLRQ�RI�WKH�P\RFDUGLXP���

LQWHUPLQJOHG� ZLWK� LQWHUVWLWLDO� ILEURVLV� DQG� KHPRUUKDJH�� %DU�  � ��� ȝP �+	(� VWDLQLQJ�� RULJLQDO���
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PDJQLILFDWLRQ� ʹ ���� �$���%DU� ���� ȝP �0DVVRQ� WULFKURPH�VWDLQLQJ��RULJLQDO�PDJQLILFDWLRQ� ʹ�

�����%�� �&� $�KLJK�SRZHU�YLHZ�RI�WKH�P\RFDUGLXP�UHYHDOHG�UHPDUNDEOH�GHJHQHUDWLRQ�DQG�QHFURVLV��

SUHVHQWLQJ�ZDY\�FKDQJH�DQG�WKLQQLQJ��%DU� �����ȝP��+	(�VWDLQLQJ��RULJLQDO�PDJQLILFDWLRQ� î �������

�'� &RQWUDFWLRQ�EDQG�QHFURVLV�ZDV�VHHQ�RQ�WKH SRVWHULRU�WR�LQIHULRU�ZDOO��%DU� ������ȝP��+	(�VWDLQLQJ���

RULJLQDO�PDJQLILFDWLRQ� î ������
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$QWHULRU/9/9

)LJXUH��

$QWHULRU

$

%

&URVV�VHFWLRQ 9HUWLFDO�VHFWLRQ

��&RQWUDFWLRQ�EDQG�QHFURVLV��:DY\�FKDQJH�DQG�WKLQQLQJ�RI�P\RFDUGLDO�ILEHUV



���� ȝP��� ȝP

��� ȝP��� ȝP

)LJXUH�� $ %

& '


