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Avoid nodes, use Vietnamese bamboo! 
Text and Figures by Peer Doering-Arjes (www.Springforelle.de) 

,QWURGXFWLRQ 
 
7KHUH�ZDV�D�WLPH�ZKHQ�&DOFXWWD�FDQH�ZDV�FRQVLGHUHG�EHLQJ�VXSHULRU�WR�7RQNLQ��³«�YHU\�IHZ�SUR�
IHVVLRQDO�URG�PDNHUV�ZLOO�DGPLW�WKDW�DQ\WKLQJ�FDQ�HTXDO�ILUVW�FODVV�&DOFXWWD�FDQHV�´��)UD]HU�������S��
�����7KH�ILUVW�NQRZQ�LPSRUWDWLRQ�RI�7RQNLQ�WR�WKH�86$�E\�'HPDUHVW�ZDV�MXVW�EHIRUH������DQG�+DU�
G\�%URWKHUV�EHJDQ�WR�XVH�7RQNLQ�LQ�������6LPPRQGV��������6HYHUDO�\HDUV�ODWHU��&DOFXWWD�FDQH�ZDV�
RXW� RI� IDVKLRQ�� ,W� LV� D� FRPPRQ� SKHQRPHQRQ�ZKHQ� VRPHWKLQJ�ZRUNV�ZHOO�� SHRSOH� KHVLWDWH� WR� WU\�
VRPHWKLQJ�QHZ��HYHQ�LI�LW�FRXOG�EH�DGYDQWDJHRXV��³)LVKHUPHQ�DGDSW�VORZO\�DQG�VWXEERUQO\��DQG�LQ�
VLVWHG�RQ�&DOFXWWD�EDPERR�ZLWK�LWV�GDUNO\�PRWWOHG�VHFWLRQV��LQVWHDG�RI�7RQNLQ�FDQH�DQG�LWV�SDOH�QRGH�
SDWWHUQV�³��6FKZLHEHUW�������S��������1RZDGD\V�7RQNLQ�LV�VWLOO�HQ�YRJXH�DIWHU�����\HDUV�RI�XVDJH��
%XW�LV�7RQNLQ�WKH�EHVW�EDPERR�IRU�PDNLQJ�IO\�URGV"�6HYHUDO�WH[WERRNV�DERXW�URG�PDNLQJ�FODLP�WKLV�
WR�EH�WKH�FDVH��+RZHYHU��WKHUH�LV�QR�HYLGHQFH�IRU�WKLV�VWDWHPHQW�H[FHSW�RQH��/XLV�0DUGHQ��������S��
����VD\V�WKH�5HVHDUFK�,QVWLWXWH�RI�6XEWURSLFDO�)RUHVWU\�RI�WKH�&KLQHVH�$FDGHP\�RI�)RUHVWU\�6FLHQFH�
IXUQLVKHG�WKLV�LQIRUPDWLRQ��³7HD�6WLFN�%DPERR�>7RQNLQ@�KDV�WKH�KLJKHVW�ILEHU�FRQWHQW�–����SHUFHQW�
–�RI�DOO�EDPERRV�´�1RW�RQO\�LWV�VWUDLJKWQHVV��WKH�IDFW�WKDW�WKH�NQRWV�DUH�QRW�YHU\�SURPLQHQW��DQG�WKH�
JRRG�PHFKDQLFDO� SURSHUWLHV� PDGH� 7RQNLQ� WKH� SUHIHUUHG� VSHFLHV� RI� URG� FRQVWUXFWLRQ�� EXW� DOVR� LWV�
JRRG�DYDLODELOLW\��³,WV�XQLYHUVDO�DGRSWLRQ�E\�WKH�WUDGH�LV�GRXEWOHVV�GXH�LQ�SDUW�WR�WKH�IDFW�WKDW�D�ODUJH�
EXON�RI�D�XQLIRUP�DQG�ZHOO-SUHSDUHG�SURGXFW�LV�DYDLODEOH�RQ�WKH�PDUNHW�´��6LPPRQGV������� 
 
,YRU�'DYLHV��D�IRUPHU�HPSOR\HH�IURP�+DUG\�%URV���WROG�PH�WKDW�LQ�WKH�HDUO\�����V�+DUG\
V�ILUVW�XVHG�
EDPERR�LQ�WKH�FRQVWUXFWLRQ�RI�LWV��3DODNRQD��UDQJH�RI�URGV��7RQNLQ�ZDV�QRW�VHOHFWHG�E\�FKDQFH��1X�
PHURXV�VDPSOHV�IURP�YDULRXV�UHJLRQV�LQ�&KLQD�ZHUH�WHVWHG�LQ�$OQZLFN�IRU�WRXJKQHVV�DQG�UHFRYHU\�
SRZHU��8QIRUWXQDWHO\��QR�UHFRUG�RI�WKH�VSHFLHV�DQG�WKH�H[DFW�RULJLQ�ZDV�NHSW� 
 
9HU\�OLWWOH�LV�NQRZQ�DERXW�RWKHU�EDPERR�VSHFLHV�DQG�WKHLU�VXLWDELOLW\�IRU�URG�PDNLQJ��:KLWH��������
VWDWHV�� ³,Q� WKH�SDVW� IHZ�\HDUV�EDPERRV�JURZLQJ� LQ� WKH�:HVWHUQ�+HPLVSKHUH�KDYH�EHHQ� WHVWHG� IRU�
WKHVH�VSHFLDO�XVHV��,Q�VRPH�FDVHV��FHUWDLQ�VSHFLHV��VXFK�DV�%DPEXVD�WXOGD�KDYH�EHHQ�IRXQG�WR�\LHOG�
FXOPV�IURP�ZKLFK�YHU\�VDWLVIDFWRU\�VSOLW� URGV�FDQ�EH�PDGH�´�3KRWRV�VKRZ�WKH�SURGXFWLRQ�RI�VSOLW�
EDPERR�URGV�E\�:HQGW�&DPSEHOO��,QF���0D\DJXH]��3XHUWR�5LFR� 
 
<XNL�%DQGR¶V�ERRN�JLYHV�JRRG�H[DPSOHV�RI�RWKHU�EDPERR�VSHFLHV�VXFFHVVIXOO\�XVHG�IRU� IO\� URGV��
+H� LQWHUYLHZHG� URG�PDNHUV� LQ� -DSDQ�DQG�EHVLGHV�7RQNLQ� DQG�0DGDNH�� WKH\� DUH�XVLQJ� WKUHH�RWKHU�
EDPERR�VSHFLHV��%DQGR�������� 
 
:RUOGZLGH� H[LVW� ������ EDPERR� VSHFLHV� �9RURQWVRYD� HW� DO�� ������� :LWK� WKLV� QDWXUDO� ULFKQHVV� LQ�
PLQG��,�WUDYHOOHG�WR�9LHWQDP��,�ZDV�OXFN\�WR�JHW� LQ�FRQWDFW�ZLWK�WKH�ERWDQLVW�0\�+DQK�'LHS��ZKR�
IRXQGHG�WKH�EDPERR�YLOODJH�RI�3KX�$Q��ZKHUH�VKH�JDWKHUHG�RYHU�WZR�KXQGUHG�EDPERR�VSHFLHV�IURP�
9LHWQDP��/DRV�DQG�&DPERGLD��'LHS�HW�DO���������6WUROOLQJ�WKURXJK�WKLV�LPSUHVVLYH�JDUGHQ�IDFLOLWDW�
HG�P\�TXHVW��,�SUHVHOHFWHG�VSHFLHV��ZKLFK�ORRNHG�SURPLVLQJ�UHJDUGLQJ�LQWHUQRGH�OHQJWK��ZDOO�WKLFN�
QHVV�DQG�VWUDLJKWQHVV��ILJ����WR�����0HFKDQLFDO�SURSHUWLHV�KDG�WR�EH�WHVWHG�LQ�WKH�ODERUDWRU\��7R�FRO�
OHFW�VDPSOHV��ZH�WUDYHOOHG�WR�ORFDWLRQV�ZKHUH�WKHVH�VSHFLHV�QDWXUDOO\�RFFXUUHG��ILJ���� 

�&RQWLQXHG�RQ�SDJH���� 
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)LJ��� $XWKRU�ZLWK�VDPSOHV�RI�VLQJOH�LQWHUQRGHV�IURP�9LHW-��EDPERR��DYHUDJH�OHQJWK����LQFK� 

�&RQWLQXHG�RQ�SDJH���� 
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)LJ��� 'LHS�0\�+DQK�DQG�-DFTXHV�*XUJDQG�VDPSOLQJ�9LHW-��EDPERR� 

�&RQWLQXHG�RQ�SDJH���� 
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)LJ��� 9LHW-��QRGH��LQWHUQRGH�OHQJWK����LQFK��IUHVK-FXW�FURVV-VHFWLRQ�GLDPHWHU�����LQFK� 
 
,� LQFOXGHG� WKH�9LHWQDPHVH�YDULHW\�RI�7RQNLQ� LQ�P\� WHVW� IRU�FRPSDULVRQ�RI� LWV�GLPHQVLRQV�DQG�PH�
FKDQLFDO�SURSHUWLHV��$OWKRXJK� LW�SRVVHVVHV� ORQJHU� LQWHUQRGHV� WKDQ� WKH�&KLQHVH�YDULHW\�� WKH\�DUH� WRR�
VKRUW�IRU�QRGHOHVV�URG�PDNLQJ��,W�PD\�EH�RI�LQWHUHVW�WKDW�+DUG\�%URWKHUV�XVHG�WKH�9LHWQDPHVH�YDULH�
W\��ZKLFK�LV�SURRIHG�E\�D�VSHFLPHQ�LQ�WKH�(FRQRPLF�%RWDQ\�&ROOHFWLRQ�RI� WKH�5R\DO�%RWDQLF�*DU�
GHQV��.HZ� �FDWDORJXH� QXPEHU� ��������'XULQJ�P\�9LHWQDP� H[SHGLWLRQV�� ,� IRXQG� RQO\�ZLOG� VSHFL�
PHQV��EXW�QR�FXOWLYDWLRQV��ZKLFK�PXVW�KDYH�EHHQ�LQ�H[LVWHQFH�DERXW�D�KXQGUHG�\HDUV�DJR�WR�SURYLGH�
WKH�ODUJH�DPRXQWV�RI�FXOPV�QHHGHG�IRU�WKH�URG�SURGXFWLRQ� 
 
7KH�VDPSOHV�ZHUH�XVHG�IRU�WZR�NLQGV�RI�WHVWV��$�VFLHQWLILF�WHVW��ZKLFK�JLYHV�REMHFWLYH�UHVXOWV�DERXW�
WKH�PHFKDQLFDO�SURSHUWLHV��DQG�D�KDQGV-RQ�WHVW��ZKLFK�JLYHV�VXEMHFWLYH�UHVXOWV�ZLWK�URGV�EXLOW�IURP�
WKH�VDPSOHV�E\�YDULRXV�URG�PDNHUV��7KH�WHVWV�ZHUH�FRQGXFWHG�LQGHSHQGHQWO\��7KH�URG�PDNHUV�KDG�QR�
LQIRUPDWLRQ� EHIRUHKDQG� DERXW� WKH�PHFKDQLFDO� SURSHUWLHV�� ,� DVNHG� WKHP� WR� XVH� D� WDSHU��ZKLFK� WKH\�
NQHZ�ZHOO��VR�WKH\�FRXOG�FRPSDUH�WKH�WHVW�URG�ZLWK�D�URG�PDGH�RI�7RQNLQ�RU�0DGDNH��DQG�WR�UHSRUW�
DERXW�WKHLU�H[SHULHQFH�UHJDUGLQJ�EXLOGLQJ��FDVWLQJ�DQG�SRVVLEO\�ILVKLQJ�WKH�URG� 
 
7KH� WHVWV� DLPHG� WR� DQVZHU� WKH�TXHVWLRQ� LI� JRRG� URGV� FDQ�EH�PDGH� IURP�9LHWQDPHVH�EDPERR��%XW�
ZKDW�GHILQHV�D�JRRG�URG"�(YHQ�LI�HYHU\ERG\�PLJKW�JLYH�D�GLIIHUHQW�DQVZHU��EDVLFDOO\�ZH�DOO�VWULYH�IRU�
URGV��ZKLFK�FDVW�DQG�ILVK�ZHOO� 
 
,I�WKH�PHFKDQLFDO�SURSHUWLHV�ZHUH�VXIILFLHQW��DQ�RXWVWDQGLQJ�DGYDQWDJH�ZRXOG�EH�ORQJ�LQWHUQRGHV�DO�
ORZLQJ�WR�PDNH�URGV�ZLWKRXW�QRGHV��5RG�PDNHUV�FRXOG�VDYH�DQ�HQRUPRXV�DPRXQW�RI�WLPH��0RUHRYHU��
WKH�ZHDN�SRLQWV�LQ�D�VSOLFH�FRXOG�EH�DYRLGHG�DQG�QRGH�VWDJJHULQJ�ZRXOG�EHFRPH�REVROHWH��7KH�PRU�
SKRORJLFDO�VWUXFWXUH�RI�D�QRGH��ILJ�����PDNHV�LW�LPSRVVLEOH�IRU�DQ\�NLQG�RI�WUHDWPHQW�QRW�WR�ZHDNHQ�
WKH�QRGH�WR�D�FHUWDLQ�H[WHQW� 

�&RQWLQXHG�RQ�SDJH���� 
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)LJ��� ,OOXVWUDWLRQ� RI� WKH� LQWHUWZLQHG� YDVFXODU� EXQGOHV� ZLWKLQ� WKH� QRGDO� UHJLRQ� RI� EDPERR� �/LHVH�

����� 
 
6FLHQWLILF�WHVW 
 
$�VFLHQWLILF�WHVW�LV�LQGLVSHQVDEOH�WR�DFTXLUH�XQELDVHG�LQIRUPDWLRQ��7KLV�HQDEOHV�D�VROLG�FRPSDULVRQ�RI�
GLIIHUHQW�VSHFLHV��ZKLFK�LV�QRW�EDVHG�RQ�RSLQLRQV��EXW�RQ�GDWD��&HUWDLQ�SUHUHTXLVLWHV�PXVW�EH�IXOILOOHG�
LQ�RUGHU�WR�SHUIRUP�D�WKUHH-SRLQW-EHQGLQJ-WHVW��6DPSOHV�RI�HTXDO�VL]H��ILJ�����PXVW�EH�FRQGLWLRQHG�LQ�
FRQWUROOHG�FKDPEHUV�ZLWK�D�VWDQGDUG�FOLPDWH������&�������KXPLGLW\��IRU�DERXW�WZR�ZHHNV�XQWLO�FRQ�
VWDQW�PDVV��7KH�EHQGLQJ�PDFKLQH�PHDVXUHV�WKH�GLVWDQFH�DQG�WKH�SRZHU��ZKLFK�LV�UHTXLUHG�WR�EUHDN�

�&RQWLQXHG�RQ�SDJH���� 
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HDFK�VDPSOH��2QH�QHHGV�D�GHFHQW�ODERUDWRU\�ZLWK�WKH�DSSURSULDWH�PDFKLQHV�WR�FRQGXFW�FRQGLWLRQLQJ��
WKUHH-SRLQW-EHQGLQJ-WHVW�DQG�PHDVXULQJ�WKH�VDPSOHV�ZLWK�SUHFLVLRQ��ILJ����DQG������ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
)LJ��� +DQG�SODQHG�7RQNLQ�VDPSOHV�IRU�WKUHH-SRLQW-EHQGLQJ�WHVW����PP�KHLJKW����PP�ZLGWK�����PP�

OHQJWK��LQ�LQFKHV��������K���������Z���������O����%HIRUH�EHQGLQJ�HDFK�VDPSOH¶V�GLPHQVLRQ�DQG�
ZHLJKW�LV�PHDVXUHG�LQGLYLGXDOO\� 

 
�&RQWLQXHG�RQ�SDJH���� 
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)LJ��� /DERUDWRU\�RI� WKH� ,QVWLWXWH�RI�:RRG�6FLHQFH��8QLYHUVLWlW�+DPEXUJ��*HUPDQ\��/DUJH� WKUHH-
SRLQW-EHQGLQJ�GHYLFH�EHKLQG�*RUDQ�6FKPLGW� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
)LJ��� 'HWDLO�RI�WKUHH-SRLQW-EHQGLQJ�GHYLFH�ZLWK�VDPSOH� 
 

�&RQWLQXHG�RQ�SDJH���� 
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)URP�WKH�GDWD��EHQGLQJ�VWUHQJWK��ILJ������HODVWLFLW\��ILJ������DQG�GHQVLW\��ILJ������DUH�FDOFXODWHG��7KHVH�
YDULDEOHV� DUH�XVHG� WR� FRPSDUH� WKH�EDPERR� VSHFLHV��:H�NQRZ� WKDW� IURP�7RQNLQ� DQG�0DGDNH�YHU\�
JRRG�IO\�URGV�DUH�PDGH��,Q�WKLV�UHVSHFW��WKHVH�WZR�VSHFLHV�VHUYH�DV�D�UHIHUHQFH�WR�ZKLFK�WKH�WHVW�URGV�
FDQ�EH�FRPSDUHG� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
)LJ��� %HQGLQJ�VWUHQJWK�RI�WKH�RXWHU���PP��������LQ��RI�VHYHQ�EDPERR�VSHFLHV��:KLVNHU-%R[SORWV�

VKRZLQJ�PHDQ��PHGLDQ��PLQLPXP�DQG�PD[LPXP�YDOXHV� 
 

�&RQWLQXHG�RQ�SDJH���� 
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)LJ��� (ODVWLFLW\�RI�WKH�RXWHU���PP��������LQ��RI�VHYHQ�EDPERR�VSHFLHV� 
 
 
 

�&RQWLQXHG�RQ�SDJH���� 
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)LJ���� 'HQVLW\�RI�FRQGLWLRQHG�VDPSOHV�IURP�WKH�RXWHU���PP��������LQ��RI�VHYHQ�EDPERR�VSHFLHV� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
)LJ���� 0D[LPXP�LQWHUQRGH�OHQJWKV�RI�VHYHQ�EDPERR�VSHFLHV� 

�&RQWLQXHG�RQ�SDJH���� 
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9LHW-��DQG�9LHW-��ZHUH� VHOHFWHG� IRU� WKH�KDQGV-RQ� WHVW� IRU� WZR� UHDVRQV��%RWK�KDYH�YHU\� ORQJ� LQWHU�
QRGHV��ILJ�������ZKLFK�DOORZ�QRGHOHVV�URG�PDNLQJ��DQG�WKH�YDOXHV�IRU�EHQGLQJ�VWUHQJWK��HODVWLFLW\�DQG�
GHQVLW\�DUH�FORVHVW� WR�7RQNLQ�DQG�0DGDNH��9LHW-��SRVVHVVHV�DQ�HYHQ�ORQJHU�LQWHUQRGH��EXW� WKH�PH�
FKDQLFDO�YDOXHV�DUH�UHODWLYHO\�ORZ��9LHW-��KDV�JRRG�PHFKDQLFDO�SURSHUWLHV��EXW�WKH�LQWHUQRGHV�DUH�WKH�
VKRUWHVW�RI�DOO�WHVWHG�VSHFLHV� 
 
+DQGV-RQ�WHVW 
 
%HIRUH�,�JDYH�VDPSOHV�WR�RWKHU�URG�PDNHUV��,�P\VHOI�EXLOW�WKUHH�URGV�ZLWK�WKH�VDPH�WDSHU�IURP�7RQ�
NLQ��9LHW-��DQG�9LHW-���,�FODPSHG�HDFK�URG�KRUL]RQWDOO\�LQ�IURQW�RI�D�FKDUW��DWWDFKHG����J�������R]���WR�
WKH�WLS��PDUNHG�WKH�WLS�SRVLWLRQ�ZLWKRXW�ZHLJKW��VWDUWLQJ�SRLQW��DQG�WKH�SRVLWLRQ�ZLWK�ZHLJKW��$OO�WLSV�
DUULYHG�ZLWKLQ�D�FLUFOH�RI��-LQFK�GLDPHWHU��&RPSDUHG� WR�EHQGLQJ�FKDUWV� IURP�RWKHU� WDSHUV� WKLV� LV�D�
PLQRU�GHYLDWLRQ�IURP�HDFK�RWKHU��ZKLFK�PHDQV�IURP�HDFK�EDPERR�VSHFLHV�D� URG�ZLWK�YHU\�VLPLODU�
EHQGLQJ�SURSHUWLHV�FDQ�EH�EXLOG�� 
 
7KH�SKRWRV� VKRZ�HDFK� URG�PDNHU�ZLWK� WKH� URG�KH�EXLOW� IURP�9LHWQDPHVH�EDPERR� IROORZHG�E\�KLV�
FRPPHQWV�DERXW�WKH�PDNLQJ��FDVWLQJ�DQG�ILVKLQJ�WKH�URG��ILJ�����–����� 

�&RQWLQXHG�RQ�SDJH���� 
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5ROI�%DJLQVNL��%UHPHQ��*HUPDQ\ 
9LHW-���KH[��¶��´�������SLHFHV��VSOLFHG�MRLQWV 

 
)LJ���� 5ROI�%DJLQVNL 
 
³7KH�EDPERR�LV�PXFK�HDVLHU�WR�ZRUN�ZLWK��,W�VHHPHG��VRIWHU��WR�PH��%HFDXVH�WKH�QRGHV�DUH�PLVVLQJ��
HYHU\WKLQJ�JRHV�PXFK�IDVWHU��RI�FRXUVH� 
 
7KH�URG�IHOW�D�OLWWOH�VORZHU�DQG�VRIWHU�WR�PH��:K\�QRW��EXW�,�DP�DIUDLG�WKDW�ZLWK�URGV�RYHU�HLJKW�IHHW�
VRIWQHVV�FRXOG�EH�D�SUREOHP��,I�WKLV�VSHFLHV�ZHUH�DYDLODEOH��,�ZRXOG�ZDQW�WR�EXLOG�URGV�ZLWK�LW�´ 
 

�&RQWLQXHG�RQ�SDJH���� 
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-|UJ�&��%HQHGLNW��'UHVGHQ��*HUPDQ\ 
9LHW-���WZR�TXDGV��
����������SLHFHV��EDPERR�IHUUXOH 

)LJ���� -|UJ�&��%HQHGLNW 
 
³:KHQ�FDVWLQJ�WKH�WZR�9LHWQDPHVH�EODQNV�WKHUH�ZDV�KDUGO\�DQ\�GLIIHUHQFH�WR�7RQNLQ��7KHVH�ORDG�D�
OLWWOH�GHHSHU��EXW�,�GLG�QRW�QRWLFH�DQ\�GLIIHUHQFH�LQ�WKH�UHVHW�VSHHG� 
 
&RQFOXVLRQ��EHDXWLIXO��IXQFWLRQDO�EODQNV��8QIRUWXQDWHO\��WKH�PDWHULDO�IUD\V�HDVLO\�GXULQJ�SURFHVVLQJ��
(VSHFLDOO\�ZLWK�WKH�TXDG�EODQNV��,�VWUXJJOHG�WR�SODQH�H[DFW�HGJHV�´ 
 

�&RQWLQXHG�RQ�SDJH���� 
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0DVDWDND�$NDLNH��<DPDQDVKL��-DSDQ 
9LHW-��DQG�0DGDNH��KH[��¶��´�������SLHFHV��PHWDO�IHUUXOH 

)LJ���� 0DVDWDND�$NDLNH�DQG�EHQGLQJ�FKDUW�RI�D�URG�PDGH�IURP�0DGDNH�DQG�RQH�IURP�9LHW-��ZLWK�
VDPH�WDSHU�DQG�OHQJWK�ZLWK�ZHLJKW�DWWDFKHG�WR�WKH�WLS� 
 
³,I�,�FDVW��,�PD\�QRW�EH�DEOH�WR�WHOO�LI�LW�LV�9LHW-��RU�0DGDNH��,�GLG�QRW�FRPSDUH�WKRVH�WZR�ZLWK�7RQNLQ�
FDQH��EXW�,�DVVXPH�9LHW-��LV�VWLOO�D�OLWWOH�VZHHWHU�WKDQ�7RQNLQ�� 
 
&RPSDULQJ�WKH�9LHWQDPHVH�EDPERR�WR�0DGDNH��LW�ZDV�DOPRVW�WKH�VDPH�DV�0DGDNH�DQG�,�KDG�QR�GLI�
ILFXOW\�PDNLQJ�WKH�URG�� ,�IHOW�9LHW-��ZDV�D� OLWWOH�HDVLHU� WR�SODQH�WKDQ�0DGDNH�EHFDXVH�LWV�ILEHUV�DUH�
WKLFNHU� WKDQ�0DGDNH�� 6LQFH� VWUDLJKWHQLQJ� WKH� QRGHV� LV� YHU\� WLPH� FRQVXPLQJ�� LW� LV�PXFK� HDVLHU� WR�
PDNH�URGV�ZLWKRXW�QRGHV��%XW�ZKHQ�,�PDNH�ORQJHU�URGV��LW�VKRXOG�EH���RU�PRUH�SLHFHV��,Q�WKDW�FDVH��,�
GR�QRW�ZDQW�WR�XVH�PHWDO�IHUUXOHV�EHFDXVH�RI�LWV�ZHLJKWV�� 
 
,�ILVKHG�WKH�URG��,W�ZDV�D�ELW�VWURQJHU�WKDQ�0DGDNH��,�WKRXJKW�WKH�VWUHQJWK�ZDV�EHWZHHQ�0DGDNH�DQG�
7RQNLQ�FDQH��,I�,�FDQ�JHW�9LHWQDPHVH�EDPERR�UHJXODUO\��,�DP�LQWHUHVWHG�LQ�XVLQJ�WKDW�´ 

�&RQWLQXHG�RQ�SDJH���� 
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0RUHQR�%RUULHUR��6DQ�*LQHVH��,WDO\ 
 
9LHW-���KH[��¶��´�������SLHFHV��PHWDO�IHUUXOH 

)LJ���� 0RUHQR�%RUULHUR 
 
³7KH�URXJK�SODQLQJ�ZDV�YHU\�HDV\��ZKLFK�PDGH�PH�ZRQGHU�DERXW�WKH�LQWHJULW\�RI�WKH�VSOLQHV��0DQ\�
VSOLQWHUV�DUH� IRUPHG��9LHW-��VPHOOV� OLNH�KHDW-WUHDWLQJ�ZHW�QHZVSDSHU�–�ZKLFK�PDNHV�PH� WKLQN� WKDW�
WKHUH�DUH�IHZ�VXJDUV� 
 
6XUSULVLQJO\�HDV\�WR�FDVW��LW�KDV�D�YHU\�VHQVLWLYH�WLS��JLYHV�DFFXUDWH�FDVWLQJ�DQG�LV�HDV\�WR�ZRUN�ZLWK��
2YHUDOO�� WKH�URG�FDVWV�VXUSULVLQJO\�ZHOO��7KH�URG�DOWKRXJK�ORRNV�JRRG�KDV�DEVROXWHO\�QR�EDFNERQH��
1HHGV�WR�EH�WHVWHG�LQ�ILVKLQJ�FRQGLWLRQV�� 
 
,QWHUHVWLQJ�SURMHFW�EXW�9LHW-��LV�QRW�VXLWDEOH�IRU�P\�SHUVRQDO�XVH��,�ZRXOG�OLNH�WR�WU\�9LHW-��´ 
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%HUQDUG�5LJDO��&D]HUHV�VXU�*DURQQH��)UDQFH 
9LHW-���KH[��¶��´�������SLHFHV��FDUERQ�IHUUXOH 

 
)LJ���� %HUQDUG�5LJDO 
 
³,�WKLQN�9LHW-��LV�QRW�JRRG�IRU�URG�EXLOGLQJ��7KH�ILEUHV�DUH�QRW�UHJXODU��DQG�WKH�VSOLFHV�EUHDN�HDVLO\��
LQ�VRPH�SODFHV�\RX�PLJKW�WKLQN�WKDW�WKH�ILEUHV�DUH�PLVVLQJ�´ 
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*OHQQ�%UDFNHWW��%XWWH��86$ 
9LHW-���KH[��¶��³���������SLHFHV��ILEHUJODVV�IHUUXOH 

)LJ���� *OHQQ�%UDFNHWW�DQG�KLV�EODQN� 
 
³+DYH�FXW�DQG�JOXHG�XS�D�QRGHOHVV�URG�IURP�9LHW-���,�DP�YHU\�LPSUHVVHG�ZLWK�DW�WKLV�VWDJH��FOHDQHG�
XS�EXW�QRW�IHUUXOHG��� 
 
7KH�EDPERR�UHDFWV�WR�KHDW-WUHDWLQJ�GLIIHUHQWO\�WKDQ�7RQNLQ��VHHPV�WR�KDYH�PRUH�VXJDUV���'LIIHUHQW�
VPHOOV�ZKHQ�KHDW� WUHDWLQJ�DQG�VDQGLQJ�DQG�GDUNHQV�YHU\�TXLFNO\�FRPSDUHG�WR�7RQNLQ��*UHHQ�FRORU�
ZHQW�DZD\�ZKHQ�KHDW-WUHDWHG��,W�IHHOV�JRRG�VR�IDU�ZKHQ�EHQW�LQ�WKH�KDQG�´ 

�&RQWLQXHG�RQ�SDJH���� 
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8OI�/|IGDO��bQJHOKROP��6ZHGHQ 
9LHW-��DQG�7RQNLQ��KH[��µ�������SLHFHV��EDPERR�IHUUXOH 
 
9LHW-��DQG�7RQNLQ��KH[��µ��³�������SLHFHV��EDPERR�IHUUXOH 

)LJ���� 8OI�/|IGDO 
 
³7KH�PRVW�VLJQLILFDQW�GLIIHUHQFH�WR�7RQNLQ�ZDV�WKDW�ERWK�VSHFLHV�ZHUH�VRIWHU�WR�SODQH��:KHQ�FDVWLQJ�
,�FRXOG�QRW�IHHO�DQ\�GLIIHUHQFH�ZKHQ�FRPSDUHG�WR�WKH�WZR�RULJLQDOV�,�EXLOW�LQ�7RQNLQ� 
 
,�PLJKW�XVH�9LHW-��LQ�WKH�IXWXUH�´ 
 

�&RQWLQXHG�RQ�SDJH���� 
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3KLOLSS�6LFKHU��*XUWQHOOHQ��6ZLW]HUODQG 
9LHW-���9LHW-���DQG�7RQNLQ��KH[��µ��³�������SLHFHV��FDUERQ�IHUUXOH 

)LJ���� 3KLOLSS�6LFKHU�DQG�KLV�WKUHH�WHVW�URGV� 
 
³,�DQWLFLSDWH�WKDW�,�KDYH�FRQVFLRXVO\�EXLOW�D�VHQVLWLYH�URG��DVVXPLQJ�WKDW�WKH�HIIHFWV�FDQ�EH�IHOW�PRUH�
VWURQJO\�� 
 
3URFHVVLQJ�ZDV�SUREOHP-IUHH��IURP�P\�SRLQW�RI�YLHZ�OHVV�IUD\LQJ�DW�WKH�HGJHV��HDVLHU�WR�VWUDLJKWHQ� 
 
:LWK�VKRUWHU�FDVWLQJ�GLVWDQFHV����-����P������IW����WKHUH�LV�KDUGO\�DQ\�GLIIHUHQFH��$OO�WKUHH�URGV�FDVW�
IRU�PH��EXW�DOVR�IRU�VRPH�YHU\�JRRG�FDVWHUV��ZLWK�SUDFWLFDOO\�QR�GLIIHUHQFH��(YHU\�URG�FDVWV�³DV�LI�E\�
LWVHOI´�XS�WR�DERXW����P�����IW����)RU�ORQJHU�GLVWDQFHV��\RX�JHW�WKH�IHHOLQJ�RQH�KDV�WR�ZRUN�ZLWK�WKH�
WZR�9LHWQDPHVH�URGV��EXW�IXUWKHU�GLVWDQFHV�FDQ�EH�HDVLO\�DFKLHYHG��:LWK�7RQNLQ��WKLV�HIIHFW�RQO\�EH�
JLQV�DW�DURXQG����P�����IW����KHUH�LW�EHFRPHV�DSSDUHQW�WKDW�WKLV�URG�KDV�PRUH�EDFNERQH�� 
 
'HILQLWHO\�LQWHUHVWLQJ��LI�,�FDQ�JHW�9LHWQDPHVH�EDPERR�,�ZLOO�EXLOG�IRU�VXUH�´ 

�&RQWLQXHG�RQ�SDJH���� 
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6XPPDU\�DQG�'LVFXVVLRQ 
 
7KH�UHSRUWHG�H[SHULHQFHV�IURP�WKH�SURGXFWLRQ�SURFHVV�YDU\�IURP�SRVLWLYH�WR�QHJDWLYH�DQG�DUH�SDUWLDO�
O\�FRQWUDGLFWRU\� 
 

· 3RVLWLYH��³,�DP�YHU\�LPSUHVVHG�´�³EHFDXVH�WKH�QRGHV�DUH�PLVVLQJ��HYHU\WKLQJ�JRHV�PXFK�
IDVWHU�´� ³LW� ZDV� D� OLWWOH� HDVLHU� WR� SODQH� WKDQ�0DGDNH�´� ³LW� LV�PXFK� HDVLHU� WR�PDNH� URGV�
ZLWKRXW�QRGHV�´�³ERWK�VSHFLHV�ZHUH�VRIWHU�WR�SODQH�>WKDQ�7RQNLQ@�´�³SURFHVVLQJ�ZDV�SURE�
OHP-IUHH��OHVV�IUD\LQJ�DW�WKH�HGJHV��HDVLHU�WR�VWUDLJKWHQ�´ 

· 1HJDWLYH��³0DQ\�VSOLQWHUV�DUH�IRUPHG�´�³7KH�URG�DOWKRXJK�ORRNV�JRRG�KDV�DEVROXWHO\�QR�
EDFNERQH�´� ³PDWHULDO� IUD\V� HDVLO\� GXULQJ� SURFHVVLQJ�´� ³QRW� JRRG� IRU� URG� EXLOGLQJ�� 7KH�
ILEUHV�DUH�QRW�UHJXODU��DQG�WKH�VSOLFHV�EUHDN�HDVLO\�´ 

· &RQWUDGLFWRU\�� ³VHHPV� WR� KDYH�PRUH� VXJDUV� >WKDQ� 7RQNLQ@´� DQG� ³PDNHV�PH� WKLQN� WKDW�
WKHUH�DUH�IHZ�VXJDUV�´ 

 
&RPPHQWV�UHJDUGLQJ�FDVWLQJ�DUH�RQO\�SRVLWLYH��³,I�,�FDVW��,�PD\�QRW�EH�DEOH�WR�WHOO�LI�LW�LV�9LHW-��RU�
0DGDNH�´�³2YHUDOO��WKH�URG�FDVWV�VXUSULVLQJO\�ZHOO�´�³,�FRXOG�QRW�IHHO�DQ\�GLIIHUHQFH�>9LHW-��DQG��@�
ZKHQ�FRPSDUHG�WR�WKH�WZR�RULJLQDOV�,�EXLOW�LQ�7RQNLQ�´�³$OO�WKUHH�URGV�>7RQNLQ��9LHW-��DQG��@�FDVW�
IRU�PH��EXW�DOVR�VRPH�YHU\�JRRG�FDVWHUV��ZLWK�SUDFWLFDOO\�QR�GLIIHUHQFH�´ 
 
7KHVH�DUH�WKH�FRPPHQWV�DERXW�ILVKLQJ�ZLWK�WKH�9LHW-��WHVW�URGV��³1HHGV�WR�EH�WHVWHG�LQ�ILVKLQJ�FRQGL�
WLRQV�´�³,� ILVKHG� WKH� URG�� ,W�ZDV�D�ELW� VWURQJHU� WKDQ�0DGDNH�´� ,�P\VHOI�FDXJKW� VHDWURXW�QLFHO\�ZLWK�
9LHW-��DQG��� 
 
5HJDUGLQJ�WKH�TXHVWLRQ�LI�RQH�ZRXOG�OLNH�WR�XVH�9LHWQDPHVH�EDPERR�LQ�WKH�IXWXUH��WZR�ZHUH�QHJDWLYH�
DERXW�9LHW-���IRXU�ZHUH�SRVLWLYH�DERXW�9LHW-��RU�9LHW-�� 
 

· ³,I�WKLV�VSHFLHV�ZHUH�DYDLODEOH��,�ZRXOG�ZDQW�WR�EXLOG�URGV�ZLWK�LW�´ 
· ³,I�,�FDQ�JHW�9LHWQDPHVH�EDPERR�UHJXODUO\��,�DP�LQWHUHVWHG�LQ�XVLQJ�WKDW�´ 
· ³,�ZRXOG�OLNH�WR�WU\�9LHW-��´ 
· ³,�PLJKW�XVH�9LHW-��LQ�WKH�IXWXUH�´ 
· ³'HILQLWHO\�LQWHUHVWLQJ��LI�,�FDQ�JHW�9LHWQDPHVH�EDPERR�,�ZLOO�EXLOG�IRU�VXUH�´� 

 
8QVXUSULVLQJO\��HYHU\�EDPERR�VSHFLHV�LV�GLIIHUHQW��DQG�RQH�QHHGV�WR�OHDUQ�KRZ�WR�KDQGOH�LW��,W�PD\�
VPHOO�GLIIHUHQW� IURP�7RQNLQ�ZKLOH� WHPSHUHG�DQG�HGJHV�PD\� IUD\�PRUH�HDVLO\��+RZHYHU�� UHVXOWV�RI�
WKH�PHFKDQLFDO�WHVW�UHYHDOHG�UHODWLYHO\�KLJK�YDOXHV�IRU�DOO�VHYHQ�EDPERR�VSHFLHV�IRU�EHQGLQJ�VWUHQJWK�
DQG�HODVWLFLW\��7KHVH�SURSHUWLHV� FKDUDFWHUL]H� WKH� VXLWDELOLW\�RI� WKH�EDPERR� VSHFLHV� IRU� URG�PDNLQJ��
7KH�EHQGLQJ�VWUHQJWK�RI�WKH�EDPERR�VSHFLHV�GLIIHUV�IURP�HDFK�RWKHU��7KHVH�GLIIHUHQFHV�GLG�QRW�FURS�
XS�LQ�WKH�WHVW�URGV�DV�RQH�PLJKW�H[SHFW��+RZ�FDQ�WKLV�EH�H[SODLQHG" 
 
7KH�UDQJH�RI�WKH�EHQGLQJ�VWUHQJWK�RI�7RQNLQ��9LHW-��DQG���H[WHQGV�IURP�����WR�����1�PP���ZKLFK�LV�
YHU\�KLJK�FRPSDUHG�WR�KDUGZRRG��H�J��RDN��ZKLFK�KDV�D�YDOXH�RI�DURXQG�����1�PP���2QH�PXVW�EHDU�
LQ�PLQG�WKHVH�PHFKDQLFDO�SURSHUWLHV�FDQ�RQO\�EH�GHWHUPLQHG�ZKHQ�WKH�REMHFWV�DUH�IL[HG��9DOXHV�IRU�
WKHVH�YDULDEOHV�JLYH�RQO\�D�ILUVW�LGHD�KRZ�WKHVH�EDPERR�VSHFLHV�DUH�VXLWHG�IRU�URG�PDNLQJ�FRPSDUHG�
WR�RWKHUV��(YHQ�WKRXJK�7RQNLQ�LV� WKH�µVWURQJHVW¶�RI� WKH�VHYHQ�VSHFLHV� LQYHVWLJDWHG�� L�H�� LW�SRVVHVVHV�
WKH�KLJKHVW�EHQGLQJ�VWUHQJWK-WR-ZHLJKW�UDWLR��WKLV�LV�QRW�WKH�DQVZHU�WR�WKH�TXHVW�IRU�WKH�EHVW�SRVVLEOH�
EDPERR�URG� 
 
&DVWLQJ�D�URG�LV�D�G\QDPLF�SURFHVV�DQG�RWKHU�PHFKDQLFDO�ODZV�DSSO\�WKDQ�LQ�WKH�UHVWLQJ�VWDWH��:KHQ�

�&RQWLQXHG�RQ�SDJH���� 
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ZH�PRYH� IURP� WKH� VWDWLF� WR� WKH� G\QDPLF� SKDVH� EHQGLQJ� VWUHQJWK� DQG� HODVWLFLW\� EHFRPH� VHFRQGDU\�
YDULDEOHV��(IIHFWV�RI� WKH� WDSHU�–�KRZ�PDVV�LV�GLVWULEXWHG�LQ�WKH�URG�-�DQG�WKH�DFFHOHUDWLRQ�DUH�PDLQ�
IDFWRUV�IRU�WKH�URG¶V�EHKDYLRXU�ZKLOH�FDVWLQJ�� 
 
$�URG�PDNHU�NQRZV�D�PLQXWH�PRGLILFDWLRQ�RI�WKH�URG¶V�GLDPHWHU�FKDQJHV�WKH�ZHLJKW�FODVV�RI�WKH�URG��
7KLV�GLPHQVLRQDO�FKDQJH�KDV�D�PXFK�KLJKHU�LPSDFW�WKDQ�WKH�GLIIHUHQFH�RI�WKH�PHFKDQLFDO�SURSHUWLHV�
EHWZHHQ�EDPERR�VSHFLHV��,Q�RWKHU�ZRUGV��E\�FKDQJLQJ�WKH�WDSHU�D�VWLIIHU�URG�FDQ�EH�EXLOW�IURP�9LHW-��
RU���WKDQ�IURP�7RQNLQ��$Q�H[DPSOH�LV�VKRZQ�LQ�WKH�EHQGLQJ�FKDUW��ZKHUH�WZR�URGV�DUH�ORDGHG�DW�WKH�
WLS�ZLWK�����������DQG�����J�������R]����ILJ�������7KH�URG�PDGH�IURP�7RQNLQ�EHQGV�PRUH�WKDQ�WKH�RQH�
PDGH� IURP� 9LHW-��� 7KH� ODVW� RQH� LV� VWLIIHU�� 7KH� URGV� VKRXOG� KDYH� EHHQ� LGHQWLFDO� �VDPH� WDSHU� DQG�
OHQJWK���EXW�GXH�WR�WKH�DXWKRU¶V�LQFDSDFLW\�WKH�7RQNLQ�URG�WXUQHG�RXW�WR�EH�VOLJKWO\�WKLQQHU� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
)LJ���� %HQGLQJ�FKDUW�RI�D�URG�PDGH�IURP�7RQNLQ�DQG�RQH�IURP�9LHW-��ZLWK�VDPH�WDSHU�DQG�OHQJWK�
ZLWKRXW�ZHLJKW�DQG�ZLWK�������UHVSHFWLYHO\������R]��DWWDFKHG�WR�WKH�WLS� 

�&RQWLQXHG�RQ�SDJH���� 
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5HPHPEHU��ORRNLQJ�DW�WKH�EHQGLQJ�FKDUW�LV�D�VWDWLF�REVHUYDWLRQ��&DVWLQJ�WKHVH�URGV��–�D�G\QDPLF�SUR�
FHVV�–� LV� D�FRPSOHWHO\�GLIIHUHQW� VWRU\��0RUHRYHU��ZKLFK� URG�\RX�PLJKW� OLNH�EHVW� LV� VRPHWKLQJ�HOVH�
DJDLQ��7KH�G\QDPLF�EHKDYLRXU�RI�D�WDSHUHG�URG�LV�FRPSOH[�DQG�YHU\�GLIILFXOW�WR�FDOFXODWH��+RZHYHU��
RQH�FDQ�FDVW�D� URG� LQVWHDG�DQG�H[DPLQH� LWV�EHKDYLRXU��7KLV� LV�D�VXEMHFWLYH�PHWKRG��EXW�D�SUDFWLFDO�
RQH��ZKLFK�LV�GHFLVLYH�IRU�WKH�DQJOHU��+H�LV�LQWHUHVWHG�KRZ�WKH�URG�LV�FDVWLQJ�� 
 
1RGH�WUHDWPHQW�UHTXLUHV�D�FRQVLGHUDEOH�DPRXQW�RI�WLPH��9LHWQDPHVH�EDPERR�RIIHUV�WKH�SRVVLELOLW\�WR�
EXLOG�WKUHH-�RU�IRXU-SLHFH�URGV�QRGHOHVV��7KHUHIRUH��LQWHUQRGH�OHQJWK�LV�FHUWDLQO\�DQRWKHU�TXDOLW\�FUL�
WHULRQ�LQ�DGGLWLRQ�WR�ILEUH�GHQVLW\� 
 
%HUQDUG�5LJDO�JDYH�PH�KLV�URG�PDGH�IURP�9LHW-��FDOOLQJ�LW�³OD�FDQQH�FDUWRQ´��WKH�FDUGERDUG�URG���6R�
IDU�LW�GLG�QRW�EUHDN��,�HYHQ�FDXJKW�D�VHDWURXW�ZLWK�LW��ILJ������ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
)LJ���� ³/D�FDQQH�FDUWRQ´�ZDV�WHVWHG�XQGHU�KDUVK�FRQGLWLRQV�LQ�WKH�1RUWKZHVW�$WODQWLF�RQ�WKH�)DURH�
,VODQGV� 
 
6RPH�PDNHUV�ZLOO�UHPDLQ�VFHSWLFDO�DERXW�WKH�ORQJ-WHUP�SURSHUWLHV��7KH�DQVZHU�ZLOO�FRPH�LQ�WKH�ORQJ�
UXQ��EXW�,�H[SHFW�WKH�9LHWQDPHVH�VSHFLHV�WR�EHKDYH�DV�DOO�EDPERR�VSHFLHV��ZKLFK�KDYH�EHHQ�XVHG�IRU�

�&RQWLQXHG�RQ�SDJH���� 
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URGV��7KH�FURVV�VHFWLRQ�VKRZV�WKDW�WKH�EDVLF�VWUXFWXUH�RI�WKH�FXOPV�LV�WKH�VDPH�DV�LQ�DOO�RWKHU�EDPERR�
VSHFLHV��ILJ�������7KH�GHQVLW\�RI�WKH�ILEUH�EXQGOHV�GHFUHDVHV�IURP�WKH�RXWVLGH�WR�WKH�LQVLGH� 
 
'XH�WR�&RURQD��9LHW-��FXOPV�DUH�QRW�DYDLODEOH�DW�SUHVHQW��,I�\RX�DUH�LQWHUHVWHG�LQ�WKLV�VSHFLHV��SOHDVH�
VHQG�\RXU�FRQWDFW�GHWDLOV�WR�LQIR#VSULQJIRUHOOH�GH�DQG�,�ZLOO�LQIRUP�\RX��ZKHQ�WKH�VLWXDWLRQ�KDV�LP�
SURYHG� 

 
)LJ���� &URVV�VHFWLRQV�IURP�EODQNV�RI�3KLOLSS�6LFKHU� 
 
&RQFOXVLRQ 
 
,W�LV�ZRUWKZKLOH�WU\LQJ�RWKHU�EDPERR�VSHFLHV�WKDQ�7RQNLQ�IRU�URG�PDNLQJ��(VSHFLDOO\�WKH�QRGH�WUHDW�
PHQW�RI�WKH�WUDGLWLRQDOO\�XVHG�7RQNLQ�UHTXLUHV�D�ORW�RI�WLPH�DQG�SURGXFHV�ZHDN�VSRWV�LQ�WKH�URG��8V�
LQJ�EDPERR�VSHFLHV�ZLWK�LQWHUQRGHV�RI����WR����LQFKHV�DOORZV�PDNLQJ�URGV�ZLWKRXW�QRGHV��+RZHYHU��
WKH�PHFKDQLFDO�SURSHUWLHV�RI�RWKHU�EDPERR�VSHFLHV�VKRXOG�EH�HYDOXDWHG�� 
 
(YHQ�WKRXJK�WKH�PHFKDQLFDO�SURSHUWLHV�RI�7RQNLQ��9LHW-��DQG���GLIIHU��WKH�URGV�GR�QRW�GLIIHU�PXFK��
9DOXHV�RI�EHQGLQJ�VWUHQJWK�DQG�HODVWLFLW\�IURP�VDPSOHV�RI�WKH�RXWHU���PP��������LQ��RI�WKH�FXOP�DUH�
KLJK�IRU�DOO� WHVWHG�EDPERR�VSHFLHV��7KH�GLIIHUHQFHV�ZKHQ�FDVWLQJ� WKH� WHVW� URGV�RI�VDPH� WDSHU� IURP�
9LHW-��DQG�9LHW-��LQ�FRPSDULVRQ�ZLWK�RQH�IURP�7RQNLQ�DUH�YHU\�VXEWOH��7KH�EDPERR�VSHFLHV�LV�QRW�
WKH�NH\�IDFWRU�IRU�WKH�URG¶V�FDVWLQJ�SURSHUWLHV��EXW�WKH�GLPHQVLRQDO�SURSHUW\��WKH�WDSHU�RI�WKH�URG��7KH�
URG�PDNHU�LV�WKH�RQH�ZKR�GHFLGHV�LI�D�URG�SRVVHVVHV�OHVV�RU�PRUH�EDFNERQH� 
 
*RRG�URGV��L�H��RQHV�ZKLFK�FDVW�DQG�ILVK�ZHOO��FDQ�EH�PDGH�IURP�9LHWQDPHVH�EDPERR��7KH�WHVW�UH�
VXOWV�DOORZ�FRQFOXGLQJ�WKH�PHFKDQLFDO�SURSHUWLHV�RI�9LHW-��DUH�VXIILFLHQW�WR�PDNH�URGV�OLNH�WKH�RQHV�
IURP�7RQNLQ��0RUHRYHU��WKH�YHU\�ORQJ�LQWHUQRGHV�RI�WKLV�VSHFLHV�UHGXFH�WKH�ZRUNLQJ�WLPH�FRQVLGHUD�
EO\��HOLPLQDWH�QRGH�VWDJJHULQJ�DQG�WKHUHE\�ZHDN�VSRWV��7KH�SRVVLELOLW\�WR�EXLOG�ZLWKRXW�QRGHV�RIIHUV�
D�JUHDW�DGYDQWDJH�IRU�WKUHH-�RU�IRXU-SLHFH�URGV�� 
 
/LWHUDWXUH 
 
· %DQGR��<��������0RVWO\�EDPERR�–�(LJKWHHQ�EDPERR��ILEHUJODVV��DQG�JUDSKLWH�IO\�URG�PDNHUV�LQ�

-DSDQ��)O\ELWR�3UHVV��,6%1����-�-������-��-�������SS� 
�&RQWLQXHG�RQ�SDJH���� 
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· 'LHS��0��+���*XUJDQG�� -���9LJQHV��5���1JX\HQ��+��3���1JX\HQ��%�/��	�+DHYHUPDQV��7�� ������
%DPERRV� RI� ,QGRFKLQD�� PRUSKRORJLFDO� GHVFULSWRUV� IRU� LGHQWLILFDWLRQ�� 6FLHQFH� DQG� 7HFKQRORJ\�
&RPPLWWHH��9LHWQDP�1DWLRQDO�8QLYHUVLW\�RI�+R�&KL�0LQK�&LW\��,6%1����-���-��-����-�������
SS� 

· )UD]HU��3��'��������5RGPDNLQJ�IRU�%HJLQQHUV��1HZ�<RUN��)RUHVW�DQG�6WUHDP�3XEOLVKLQJ�&R������
SS� 

· /LHVH��:��������7KH�DQDWRP\�RI�EDPERR�FXOPV��,1%$5�7HFKQLFDO�5HSRUW�����,6%1���-�����-
��-�������SS� 

· 0DUGHQ��/��������7KH�$QJOHU¶V�%DPERR��/\RQV�	�%XUIRUG��SXEO����1HZ�<RUN��,6%1��-�����-
���-������SS� 

· 6FKZLHEHUW��(��������7URXW��,6%1��-���-�����-��������SS� 
· 6LPPRQGV��1��:��������)LVKLQJ�URG�ERWDQ\��$�UHYLHZ��.HZ�%XOOHWLQ��������������-���� 
· 9RURQWVRYD��0��6���&ODUN��/��*���'UDQVILHOG��-���*RYDHUWV��5��	�%DNHU��:��6��������&KHFNOLVW�RI�

%DPERRV�DQG�5DWWDQV��,QWHUQDWLRQDO�1HWZRUN�RI�%DPERR�DQG�5DWWDQ�	�WKH�%RDUG�RI�7UXVWHHV�RI�
WKH�5R\DO�%RWDQLF�*DUGHQV��3XEO��������SS� 

· :KLWH��'��&��������%DPERR�FXOWXUH�DQG�XWLOL]DWLRQ� LQ�3XHUWR�5LFR��)HG��([S��6WQ��3XHUWR�5LFR�
&LUFXODU������-��� 

 
$FNQRZOHGJHPHQWV 
 
$OO�WKLV�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�ZLWKRXW�WKH�VXSSRUW�DQG�FR-RSHUDWLRQ�RI�P\�IULHQGV�DQG�FRO�
OHDJXHV��0\�+DQK�'LHS�DQG�-DFTXHV�*XUJDQG��3KX�$Q�%DPERR�9LOODJH��9LHWQDP���.LP�+RQJ�7DQJ�
DQG�/LQK�1JX\HQ�'X\��&HQWHU�IRU�)RUHVWU\�5HVHDUFK�DQG�7HFKQRORJ\�7UDQVIHU��1RQJ�/DP�8QLYHUVL�
W\��9LHWQDP���:DOWHU�/LHVH��*RUDQ�6FKPLGW�DQG�0DUFR�GH�$QJHOLV��,QVWLWXWH�RI�:RRG�6FLHQFH��8QL�
YHUVLW\�RI�+DPEXUJ��*HUPDQ\���'|UWH�%LHOHQEHUJ��7K�QHQ�,QVWLWXWH�RI�:RRG�5HVHDUFK��*HUPDQ\���
+HLNR�%H\HU��.|OQ��*HUPDQ\���/DVW��EXW�QRW�OHDVW��,�WKDQN�DOO�URG�PDNHUV�ZKR�WRRN�SDUW�LQ�WKLV�WHVW�� 


