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$SRORJLHV�IRU�WKH�UDQJH�RI�FKDUDFWHUV�WKDW�OHDNHG�WKHLU�ZD\�LQWR� $$5*QHZV� �����7KLV�ZDV�GXH�
WR�LQFRPSDWLELOLW\�EHWZHHQ�FHUWDLQ�:RUG�FKDUDFWHUV�RQ�P\�FRPSXWHU�DQG�WKH�ZD\�WKH�SULQWHUV¶�
PDFKLQH�UHVSRQGHG�WR�WKHP���<RX¶OO�QRWH�WKDW�VRPH�FRQWULEXWLRQV�IURP�(XURSH��'RQHXV�DQG�
.X]PD�±�ERWK�VHQW�DV�:RUG�ILOHV��UHWDLQ�µIRUHLJQ¶�FKDUDFWHUV�ZKLOH�RWKHUV�GR�QRW��HJ�%DUIRUG�
DQG�-RQHV�±�DOVR�:RUG�ILOHV�EXW�SRVVLEO\�µ(QJOLVK¶�UDWKHU�WKDQ�(XURSHDQ�YHUVLRQV����7KLV�
OHDYHV�PH�WKRURXJKO\�FRQIXVHG�DOWKRXJK�WKH�VDIHVW�FRXUVH�VHHPV�WR�EH�WR�DEDQGRQ�GLDFULWLFV�
IRU�D�ZKLOH�DQG�XVH�WKH�FORVHVW�µFOHDQ¶�OHWWHU���$Q�DOWHUQDWLYH��VXJJHVWHG��EXW�QRW�RIIHUHG���WR�
RQH�RI�WKH�3ROLVK�JLUOV��LV�WR�PDUU\�VRPHRQH�ZLWK�D�VLPSOH�QDPH��

$�"QHFHVVDU\�UDQW�DERXW�WKH�H[SUHVVLRQ�µ&URSPDUN�ODQGVFDSHV¶�
,I�DUFKDHRORJ\�LV�WKH�VWXG\�RI�WKH�SDVW��KRZ�FDQ�DQ\RQH�DOORZ�WKHPVHOYHV�WR�XVH�DQ�H[SUHVVLRQ�
VXFK�DV�µFURSPDUN�ODQGVFDSHV¶�WR�GHVFULEH�LW"��,�FDQ�MXVW�DERXW�DFFHSW�XVH�RI�µULWXDO�ODQGVFDSH¶�
DV�GHVFULELQJ�DQ�DFWLYLW\�IRU�DQ�DUHD�DV�LW�UHODWHV�WR�ZKDW�PLJKW�KDYH�EHHQ���$�µFURSPDUN�
ODQGVFDSH¶�FDQ�QHYHU�H[LVW��QRW�HYHQ�LQ�WKH�SUHVHQW�DV�LW�LV�FRQFRFWHG�E\�FRPELQLQJ�UHVXOWV�RI�
\HDUV�RI�SKRWRJUDSK\��D�ELW�RI�SKRWR�H[DPLQDWLRQ��VRPH�PDSSLQJ��DQG�D�GHVFULSWLRQ�RI�KRZ�
DUFKDHRORJLFDO�IHDWXUHV�ZHUH�UHFRUGHG���,W�VHHPV�DNLQ�WR�&ROW�+RDUH�RU�RWKHU�DQWLTXDULHV�XVLQJ�
WKH�WHUP�µVHHQ�IURP�D�KRUVH�XQGXODWLRQV¶���,V�LW�DQ\�ZRQGHU�WKDW�ZH�DUH�VWLOO�VWUXJJOLQJ�WR�
GHPRQVWUDWH�WKH�YDOXH�DQG�SRWHQWLDO�RI�DHULDO�SKRWRJUDSK\�ZKHQ�ZH�XVH�VXFK�XQLQIRUPDWLYH�
GHVFULSWLRQV"� � 6XUHO\� WKH� WLPH� KDV� FRPH�ZKHQ�ZH� FDQ� IRUJHW� WKH� DHULDO� SKRWRJUDSKHUV¶�
FDXWLRXV�EXW�XQLQIRUPDWLYH�GHVFULSWLRQV�RI�ZKDW�ZDV�VHHQ�DQG�UHODWH�WR�WKH�DUFKDHRORJLVWV¶�
LQWHUHVWV�DERXW�ZKDW�ZDV�WKHUH"��,�FDQ¶W�VHH�WKDW�LW�PXFK�PDWWHUV�KRZ�WKH�VWXII�LV�UHFRUGHG�±�LW�
VHHPV�PXFK�PRUH�LPSRUWDQW�WR�WU\�WR�H[SODLQ�ZKDW�ZDV�WKHUH�LQ�WKH�SDVW�DQG�KRZ�LW�ZDV�XVHG��

,¶P�VXUH�WKHUH�DUH�D�ORW�RI�JURDQV�DQG�µKHUH�KH�JRHV�DJDLQ¶�WKRXJKWV�E\�QRZ�DQG�,�DJUHH�WKDW�LW�
LV�VRPHWKLQJ�WKDW�KDV�EHHQ�DQQR\LQJ�PH�IRU�WKH�ODVW����\HDUV�±�EXW�LW�VHHPV�LPSRUWDQW�WR�QDJ�
DZD\�LQ�WKH�KRSH�RI�PDNLQJ�D�IHZ�RI�\RX�VHH��ZKDW�,�WDNH�WR�EH��FRPPRQ�VHQVH���7KH�KRZ�DQG�
ZK\�RI�µFURSPDUNV¶�PD\�EH�VRPHWKLQJ�WKDW�LQWHUHVWV�VRPH�DHULDO�SKRWRJUDSKHUV�±�DQG�,�KDYH�
OHWWHUV�IURP�'HUULFN�5LOH\�IURP�WKH�ODWH�����V�LQ�ZKLFK�KH�ZURWH�WKDW�KH�ZRXOG�OLNH�GUDZLQJ�
FRQYHQWLRQV�WR�EH�DEOH�WR�VKRZ�WKH�YDULDWLRQV�LQ�WKH�ZD\�FURSV�UHDFW�DERYH�GLIIHUHQW�GHSWKV�RI�
VRLO��WKDW��RI�FRXUVH��LV�QRW�TXLWH�KRZ�KH�ZURWH�LW����0\�UHSOLHV�ZHUH�XVXDOO\�µ:K\"¶��FODLPLQJ�
WKDW� DQ� LQWHUSUHWHU�QHHGHG� WR�H[SODLQ� ZKDW��ZDV�FDXVLQJ� WKH�FURS� WR�JURZ�GLIIHUHQWO\�� � ,Q�
FRQYHUVDWLRQ��-LP�3LFNHULQJ�KDV�VDLG�WKDW�KH�LV�DV�PXFK�LQWHUHVWHG�LQ�WKH�ZD\�FURSV�GHYHORS�DV�
LQ�ZKDW�DUH�FDXVLQJ�WKRVH�GHYHORSPHQWV���7R�DQ�DHULDO�SKRWRJUDSKHU�WKDW�PD\�EH�YDOLG��EXW�
RQFH�LQWHUSUHWDWLRQ�LV�EHJXQ�ZH�PRYH�DZD\�IURP�GHVFULSWLRQ�RI�WKH�YLVXDO�WR�FRPPHQW�RQ�WKH�
FDXVHV���%XW�DW�OHDVW�'HUULFN�DQG�-LP�NQHZ�ZKDW�D�µFURS�PDUN¶�ZDV��HJ�5LOH\���������,Q�D�
UHFHQW�5&+0(�UHSRUW�,�ZDV�DPXVHG��EXW�XSVHW��WR�VHH�WKH�IROORZLQJ�µGHILQLWLRQ¶��

µ«FURSPDUN� IHDWXUHV� DUH� GHILQHG� DV� WKRVH� ZKLFK� KDYH� EHHQ� UHFRUGHG� E\� DHULDO�
SKRWRJUDSK\�DV�GLIIHUHQWLDOO\�FRORXUHG�RU�WH[WXUHG�PDUNV�LQ� EDUH�SORXJK�VRLO��>P\�
LWDOLFV@��DUDEOH�FURSV��JUDVV�RU�DQ\�RWKHU�IRUP�RI�YHJHWDWLRQ¶�
�'\HU������� $�QHROLWKLF� FDXVHZD\HG�HQFORVXUH�DW�1RUWKERURXJK��3HWHUERURXJK��
&DPEULGJHVKLUH����5&+0(��

2I�FRXUVH��DQ\RQH�LV�IUHH�WR�µGHILQH¶�WKLQJV�DV�WKH\�ZLVK��EXW�WKHVH�WKLQJV�ZHUH�LQIRUPDWLYHO\�
DQG�VHSDUDWHO\�GHILQHG�PRUH�WKDQ����\HDUV�DJR��DQG�,�FDQ�RQO\�VXJJHVW�WKDW�5&+0(�(+�DHULDO�
SHRSOH�QHHG�WR�JR�DQG�UHDG�5LOH\������WR�ILQG�RXW�DERXW�WKH�LQIRUPDWLRQ�WKH\�DUH�ZRUNLQJ�
ZLWK��
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0\�UDQW�WKLV�WLPH�LV�GXH�WR�WKUHH�WKLQJV��WKH�WLWOH�RI�'DY\�6WUDFKDQ¶V�SDSHU�LQ� $$5*QHZV������
ZKLFK�RIIHQGHG�PH�JUHDWO\�EXW�ZKLFK�,�OHIW�XQFKDQJHG�LQ�WKH�KRSH�WKDW�VRPHRQH�HOVH�ZRXOG�
WKLQN�LW�ZDV�LQDSSURSULDWH��D�SURYLVLRQDO�WLWOH�LQ�D�SURSRVHG�LQWHUQDWLRQDO�PHHWLQJ��DQG�DQ�
RYHUQLJKW�VWD\�E\�:ORGHN�5DF]NRZVNL�DIWHU�WKH�,)$�PHHWLQJ��

'DY\¶V� WLWOH� LV� DERXW� VRPHWKLQJ� WKDW� QHYHU�ZDV� DQG� QHYHU�ZLOO� EH�� � ,I� XVH� RI� µFURSPDUN�
ODQGVFDSH¶�LV�DQRWKHU�ZD\�RI�H[SODLQLQJ�WKDW�WKH�LQIRUPDWLRQ�FDPH�IURP�DLU�SKRWRV�WKLV��,�
ZRXOG� KDYH� WKRXJKW�� FRXOG� EH� H[SODLQHG� LQ� D� VLQJOH� VHQWHQFH� LQ� WKH� WH[W�� � +LV� ZRUN� LV�
FRQVLGHUDEO\�PRUH�LQWHUHVWLQJ�WKDQ�WKH�WLWOH�LPSOLHV�EHFDXVH�KH�LV�H[DPLQLQJ�D�FRUULGRU�RI�ODQG�
WKDW�VHHPHG�WR�EH�XVHG�IRU�EXULDO�DQG�µULWXDO¶�DQG�LQ�ZKLFK�KH�KDV�LGHQWLILHG�D�QXPEHU�RI�QHZ�
DQG�LQWHUHVWLQJ�UHODWLRQVKLSV�EHWZHHQ�SDVW�VLWHV�DQG�QDWXUDO�IHDWXUHV���,�ORRN�IRUZDUG�WR�UHDGLQJ�
WKH�VHFRQG�LQVWDOPHQW�RI�KLV�6WRXU�9DOOH\�ZRUN�EXW�ZLOO�OHDYH�LW�WR�KLP�ZKHWKHU��IRU�HDVH�RI�
UHIHUHQFH��KH�UHWDLQV�WKH�VDPH�WLWOH��

7KH�SURYLVLRQDO�WLWOH��JLYHQ�WR�D�SDSHU�XQGHU�&DWK\�6WRHUW]¶V�QDPH��ZDV�IRUWXQDWHO\�QRWKLQJ�WR�
GR�ZLWK�KHU��DGDPDQW�SHUV�FRPP��DQG�KDG�EHHQ�FKRVHQ�IRU�KHU�LQ�±�OHW¶V�EH�NLQG�±�D�PRPHQW�
RI�DEHUUDWLRQ�E\�VRPHRQH�VKH�ZRUNV�IRU���:LWK�QR�SURPSWLQJ��DQG�QRW�PXFK�EHHU��IURP�PH��
:ORGHN�OHW�RXW�D�ORXG�ZDLO�ZKHQ�,�VDLG�µFURSPDUN�ODQGVFDSH¶�WR�KLP�DQG�FRXOG�LPPHGLDWHO\�
VHH�WKH�QRQVHQVLFDO�QDWXUH�RI�WKH�SKUDVH��

,�KRSH�WKDW�ZH�KDYH�VHHQ�WKH�ODVW�RI�VXFK�QRQVHQVH�� � >1R��,�GRQ¶W�PHDQ�WKH�HGLWRULDO�@�

6XPPHU������
6LQFH�QRQH�RI�WKH�DLUERUQH�SHRSOH�KDYH�ZULWWHQ�DERXW�WKH�ODVW�VXPPHU�RI�WKH����WK��FHQWXU\�LW�
IDOOV�WR�PH�WR�QRWH�WKDW�� LQ�PDQ\�SODFHV�LQ�%ULWDLQ��ZH�KDYH�H[SHULHQFHG�RQH�RI�WKH�PRVW�
DE\VPDO��RU�VLWH�OHVV��VXPPHUV�LQ�IO\LQJ�PHPRU\���5HDGLQJ�WKH�UHSRUWV�WKDW�'DPLDQ�*UDG\�
FRPSLOHG�DQG�HPDLOHG��,¶YH�EHHQ�VXUSULVHG�DW�WKH�SHUVLVWHQFH�RI�VRPH�8.�IOLHUV�WR�KXQW�GRZQ�
WKH�RQH�RU�WZR�FURS�PDUNV�WKDW�KDYH�GHYHORSHG�WKLV�VXPPHU���0\�RZQ�H[SHULHQFH�ZDV�RQH�
VL[�KRXU�IOLJKW�ZKLFK�FURVVHG�DQ�DUHD�RI�H[WUHPHO\�GHQVH�NQRZQ�VHWWOHPHQW�LQ�WKH�IHQV�RYHU�
ZKLFK�,�VDZ�YLUWXDOO\�QRWKLQJ���)RUWXQDWHO\�WKH�IO\LQJ�ZDV�QRW�DQ�DUFKDHRORJLFDO�FRPPLVVLRQ�
DV�P\�WRWDO�IRU�WKH�IOLJKW�ZDV�IRXU�VLWHV���+RZHYHU��0LFKDHO�'RQHXV�KDV�UHSRUWHG�RQH�RI�WKH�
EHVW�VHDVRQV�LQ�$XVWULD��ZKLFK�KH�PHW�±�LQ�KLV�XVXDO�HIILFLHQW�PDQQHU�±�E\�UHTXHVWLQJ�WKH�
$XVWULDQ�$LU�)RUFH�WR�SKRWRJUDSK�D�YDVW�FKXQN�RI�ODQG�IRU�KLP���2WWR�%UDDVFK�DQG�:ORGHN�
5DF]NRZVNL�KDYH�QRWHG�RQH�RI�WKH�EHVW�VXPPHUV�LQ�QRUWKHUQ�SDUWV�RI�3RODQG��EXW�ODFN�RI�IXQGV�
DQG�H[SHULHQFHG�SHRSOH�PHDQW�WKDW�PXFK�ZDV�OHIW�XQUHFRUGHG���.ODXV�/HLGRUI�VXJJHVWHG�WKDW�D�
ERDW�ZRXOG�KDYH�EHHQ�PRUH�XVHIXO�GXULQJ�-XO\�DQG�$XJXVW�LQ�%DYDULD��

$�QHZ�SUREOHP�ZLWK�YHUWLFDO�SKRWRJUDSK\�
5HFHQW�FRQYHUVDWLRQ�ZLWK�7LP�&RFNHUHOO��&8&$3��UHYHDOHG�WKH�ZRUU\LQJ�IDFW�WKDW�VRPH�
ERGLHV� ZKR� FRPPLVVLRQ� YHUWLFDO� VXUYH\V� DUH� DVNLQJ� VSHFLILFDOO\� IRU� WKH� HTXLYDOHQW� RI�
DOWHUQDWLYH�IUDPHV�WR�EH�WDNHQ�±�LH�ZLWK�PLQLPXP�VWHUHR�RYHUODS�� �7KH�UHDVRQ�LV�WKDW�WKH�
SKRWRJUDSK\�LV�UHTXLUHG�RQO\�WR�SURYLGH�D�VHDPOHVV�OD\HU�IRU�*,6���,¶G�SUHYLRXVO\�WKRXJKW�WKDW�
ZH�LQWHUSUHWHUV�ZRXOG�EH�OHIW�ZLWK�D�VXSSO\�RI�XVHIXO�SKRWRJUDSKV�RQFH�WKH�FXUUHQW�IDG�IRU�
VHDPOHVV�OD\HUV�KDG�GLHG�GRZQ���,W�VHHPV�WKLV�LV�QRW�VR�DQG�ZH�ZLOO�EH�OHIW�ZLWK�D�KHDS�RI�QRW��
VR�XVHIXO� SKRWRV�� VLQFH� LW� LV� QRW� HFRQRPLFDOO\� YLDEOH� IRU� VXUYH\� FRPSDQLHV� WR� WDNH� ����
RYHUODS�MXVW�LQ�FDVH�VRPHRQH�ZLOO�ILQG�LW�XVHIXO�RQH�GD\���,�XUJH�WKRVH�RI�\RX�ZKR�KDYH�DQ\�VD\�
LQ�WKH�GHVLJQ�RI�QHZ�FRXQW\�RU�DUHD�VXUYH\V�WR�VWUHVV�WKH�QHHG�WR�DFTXLUH�QRUPDO�VWHUHRVFRSLF�
RYHUODS�RI�����DQG�WR�SRLQW�RXW�WKDW�WKLV�DGGV�WR�WKH�LQWHUSUHWDWLYH�YDOXH�RI�WKH�SLFWXUHV���7KLV�
VXUHO\�LV�DV�WUXH�IRU�SHRSOH�XVLQJ�WKHP�WR�VWXG\�URDGV��WRZQV�DQG�HQYLURQPHQW�DV�LW�LV�IRU�
DUFKDHRORJLVWV��
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26�DFFXUDF\�
5HFHQW�EURZVLQJ� WKURXJK�2UGQDQFH�6XUYH\¶V� WKH�FRPSUHKHQVLYH�ZHE�VLWH�GLVFRYHUHG�DQ�
XSGDWH�WR�SDUWV�RI�+DUOH\¶V��������ERRN���2QH�SDJH�GHDOW�ZLWK�WKH� $FFXUDF\�RI�ODUJH�VFDOH�
PDSSLQJ���26�������DQG�VKRXOG�EH�UHDG�E\�DQ\RQH�PDNLQJ�FODLPV�FRQFHUQLQJ�WKH�DFFXUDF\�
DFKLHYHG�RU�DFKLHYDEOH�ZKHQ�WUDQVIRUPLQJ�DHULDO�LQIRUPDWLRQ�WR�PDWFK�WKRVH�PDSV���)LJXUHV�
IRU�$EVROXWH�DQG�5HODWLYH�DFFXUDF\�DUH�JLYHQ�DW�GLIIHULQJ�FRQILGHQFH�OHYHOV��OLNH�UDGLRFDUERQ�
GDWHV��DQG�RXJKW�WR�NLOO�GHDG�DQ\�VXJJHVWLRQV�WKDW�PDSSLQJ�DW���������ZLOO�SURYLGH�D�FRVW��
HIIHFWLYH�JXLGH�RQ�ZKLFK�WR�SODQ�VPDOO�VDPSOH�H[FDYDWLRQ�WUHQFKHV�����������LV�D�JRRG�VFDOH�
IRU�VHHLQJ�ZKDW�LV�WKHUH�DQG�IRU�VKRZLQJ�LW�LQ�FRQWH[W�±�EXW�,�KDYH�PHW�D�QXPEHU�RI�OXQDWLF�
DUFKDHRORJLVWV�ZKR� WKLQN� WKDW� LI� WKH\� HQODUJH� WKRVH�PDSV� WR�������� WKH\�ZLOO� EH� DEOH� WR�
PHDVXUH�ZLWK�FHQWLPHWULF�SUHFLVLRQ�DQG�SXW�D��P�WUHQFK�LQ�H[DFWO\�WKH�ULJKW�SODFH���><HV��LW�
UHDOO\�KDV�KDSSHQHG�@� � ,� WUXVW� WKDW�$$5*�PHPEHUV�GR�QRW��DQG�ZLOO�QRW��HQFRXUDJH�VXFK�
SUDFWLFH�DQG�PD\�HQOLJKWHQ�WKH�LJQRUDQW�DV�WR�WKH�FRUUHFW�XVH�RI�PDSV��

1HZ�UHVHDUFK�
*RRG�QHZV�LQ�0D\�FDPH�LQ�DQ�HPDLO�IURP�,RDQD�2OWHDQ�WHOOLQJ�PH�WKDW�VKH�KDG�EHHQ�DZDUGHG�
D�WKUHH�\HDU�VFKRODUVKLS�WR�ZRUN�IRU�D�3K'�DW�*ODVJRZ���,RDQD�LV�DVVLVWLQJ�%LOO�+DQVRQ�ZLWK�
ZRUN�LQ�5RPDQLD��VHH�%LOO¶V�ILUVW�VXPPDU\�LQ� $$5*QHZV������DQG�,�VHH�KHU�IXWXUH�UHVHDUFK�QRW�
RQO\� DV� ERRVWLQJ� WKDW� SURMHFW�� EXW� DOVR� SURYLGLQJ� VRPH� PXFK�QHHGHG� QHZ� WKRXJKW� DQG�
GLUHFWLRQ�LQWR�XVHV�RI�DHULDO�SKRWRJUDSKV��

$QWMH�)DXVWPDQQ�±�ZKR�VRPH�RI�\RX�PD\�UHPHPEHU�DV�WKH�SURMHFWLRQLVW�DW�.OHLQPDFKQRZ�RU�
IURP�WKH�WUDLQLQJ�ZHHN�DW�.LOLWL�±�KDV�UHFHQWO\�EHJXQ�D�UHVHDUFK�SURMHFW�VWXG\LQJ�D�FKXQN�RI�
%XOJDULD���,�EHOLHYH�WKDW�2WWR�KDV�EHHQ�DVNHG�DERXW�WKH�SRVVLELOLW\�RI�QHZ�UHFRQQDLVVDQFH��
0HDQZKLOH�,�DP�HQFRXUDJLQJ�$QWMH�WR�ILQG�ROG�YHUWLFDOV�DQG�RWKHU�H[LVWLQJ�SKRWRV��

5RJ¶V�8QLYHUVLW\�
:D\�EDFN�LQ�$SULO�,�ZDV�FRQWDFWHG�E\�&LQ]LD�%DFLOLHUL��D�UHFHQW�JUDGXDWH�IURP�WKH�8QLYHUVLW\�
RI�%RORJQD��ZKR�ZDV�ORRNLQJ�IRU�µ«LQWHUQDWLRQDO�H[SHULHQFH�RI�ZRUN�WKURXJK�/HRQDUGR�GD�
9LQFL�3URJUDPPH�¶��$LU�3KRWR�6HUYLFHV�&DPEULGJH��LH�PH��ZDV�WKH�RQO\�FRPSDQ\�QRW�WR�VD\�
QR�DQG��XQOHVV�ZH�GULYH�RQH�DQRWKHU�PDG��&LQ]LD�ZLOO�EH�KHUH�XQWLO�PLG�'HFHPEHU���,W�KDV�
UHPLQGHG�PH�WKH�DPRXQW�RI�WHDFKLQJ�DQG�SHUVLVWHQFH�WKDW�LV�UHTXLUHG�WR�JHW�D�SHUVRQ�WR�D�OHYHO�
RI�FRPSHWHQFH�DQG�FRQILGHQFH�WR�SURGXFH�JRRG�LQWHUSUHWDWLRQV����,W�KDV�DOVR�VKRZQ�PH�WKDW�P\�
IXVVLQHVV�IRU�DFFXUDF\�±�D�-RKQ�+DPSWRQ�WDXJKW�WKLQJ�WKDW�&DWK\�6WRHUW]�DQG�,��LI�QR�RQH�HOVH��
UHWDLQ�±�ZDV�QRW�IXOO\�FRPSUHKHQGHG�XQWLO�VRPH�WLPH�GXULQJ�WKH�WKLUG�ZHHN�ZKHQ�LW�EHFDPH�
REYLRXV�WKDW�SRRU�FRQWURO�SRLQWV�DQG�VORSSLO\�WUDFHG�GHWDLO�KDG�D�UXQ�RQ�HIIHFW�LQWR�WKH�ILQDO�
GUDZLQJ���1RZ�RQO\�SHUIHFWLRQ��WR�PDWFK�WKH�PDS�VFDOH��LV�JRRG�HQRXJK�IRU�&LQ]LD��

>7KLV�H[SODLQV�VRPH�RI�WKH�VWXGHQW�EHKDYLRXU�,¶YH�VHHQ�GXULQJ�WUDLQLQJ�ZHHNV�ZKHQ�WKHLU�DLP�
VHHPHG�WR�EH�WR�GR�WKLQJV�DV�TXLFNO\�DV�SRVVLEOH�±�D�VSHHG�HTXDOV�SURILFLHQF\�PHQWDOLW\��
+RZHYHU�PXFK�ZH�KDYH�WROG�SHRSOH�WR�VORZ�GRZQ�DQG�EH�SUHFLVH�KDV�EURXJKW�DERXW�QR�YLVLEOH�
FKDQJH�LQ�DFWLRQ�EHFDXVH�±�SUHVXPDEO\�±�WKH�VWXGHQW�FDQ�VHH�QR�UHDVRQ�ZK\�WKLV�ZRXOG�KHOS��
7KLV�PD\�EH�VRPHWKLQJ�HOVH�IRU�DQ\�IXWXUH�µDGYDQFHG¶�WUDLQLQJ�ZHHNV�WR�EHDU�LQ�PLQG�@�

%\�WKH�HQG�RI�ILYH�PRQWKV�,�ZRXOG�KRSH�WR�KDYH�FRYHUHG�HQRXJK�JURXQG�WR�D��OHW�&LQ]LD�ORRVH�
WR�KHOS�ZLWK�VRPH�RI�P\�GHYHORSHU�IXQGHG�ZRUN��DQG�E��KHOS�HVWDEOLVK�KHU�DV�DQ�,WDOLDQ�H[SHUW�
LQ�DUFKDHRORJLFDO�SKRWR�LQWHUSUHWDWLRQ���7KH�VDG�WKLQJ�DERXW�WKH�VHFRQG�DVSLUDWLRQ�LV�WKDW�WKHUH�
VHHP�WR�EH�IHZ��RU�QR��DUFKDHRORJLFDO�MREV�LQ�,WDO\��WKDW�PRVW�RI�WKH�FXUUHQW�UHVHDUFK�>WKHUH�LV�
QR�HTXLYDOHQW�WR�RXU�µUHVFXH¶�ZRUN@�LV�GRQH�IURP�YHUWLFDOV�RU�VDWHOOLWH�SKRWRV�ZLWK�OLWWOH�LGHD�RI�
WKH�EHQHILWV�WKDW�REOLTXH�FDQ�EULQJ��VHH�'ULYHU�DQG�0XVVRQ��������WKDW�LW�VHHPV�WKDW�PDQ\�
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Italians dislike, or fear, flying – another reason why there has been little specialist 
reconnaissance; and that – despite their heritage – neither government nor population consider 

archaeology to be of importance. 
 

The Leonardo da Vinci Programme pays Cinzia about £300 per month – barely enough to rent 
a room in Cambridge – and I give her coffee, ‘lunch’ (PB sandwiches), and a few odds and 

ends.  If there are any other self-financing ‘students’ out there I’d be prepared to consider 

them for future courses in my personal ‘university’. 
 

AARG in Armenia 

In May this year various members of AARG were contacted by Dr. Hayk Hakobyan, the 
scientific secretary of the Institute of Archaeology and Anthropology, National Academy of 

Sciences, Republic of Armenia.  His request was simple – could AARG help establish aerial 

survey in his country?  There was an unusually excited burst of emails among those involved 
with responses ranging from the polite, ‘why not come to AARG in Aberdeen in September?’, 

to the possibly rash, ‘please can I come and see for myself?’ from your editor.  Hayk seemed 
to think that was a good idea, and I was somewhat tempted by the idea of a joint research 

project, so I’m off for 10 days or so early in October. 

 
Finding out virtually anything about Armenia was difficult.  Archaeology books that deal with 

those environs use Armenia as somewhere to put the key to the map, the web was almost 
devoid of information, and I don’t read Russian – where, apparently, most has been published.  

As far as aerial survey goes, there seem to be two immediate challenges – firstly the hilly 

nature of the country, and secondly that flying conventional aircraft is hideously expensive 
and subject to very strict control (no surprises there!).  However, there followed an email 

from Hayk:  
“Paraglider - even motorized - provides lucky solution since it isn't regarded a ‘serious’ plane 

and practically there is no restriction for its flights.” 

 
So, if I survive, expect an ‘Armenia from the ground (or just above it)’ in the next 

AARGnews.  But, more seriously, this contact will help take aerial survey slightly further east 
and into very different territory (and archaeology) than our work over arable land in Hungary 

and Poland.  I also hope that we will be able to make greater use of existing vertical surveys 

(kept in Moscow, of course) and satellite images (the US declassified list includes what look 
to be two clear-skies runs covering the complete country) which ought to offer good return in 

a country in which many of the known and unknown features are likely to be, to various 
degrees, upstanding. 

 
References: 
Driver, T. and Musson, C., 2000.  Italy from the ground.  AARGnews 20, 51-54. 

Harley, J B, 1975  Ordnance Survey Maps: a descriptive manual. Ordnance Survey, 
Southampton 

OS, 2000. http://www.ordnancesurvey.gov.uk/productpages/landline/positional-
background.htm 

Riley, D.N., 1946.  The technique of air-archaeology,  Archaeol J  101, 1-16. 
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&KDLUPDQ¶V�3LHFH��

'��6WUDFKDQ�

$SULO�VDZ�WKH�,QVWLWXWH�RI�)LHOG�$UFKDHRORJLVWV�DQQXDO�FRQIHUHQFH��ZKLFK�ZDV�KHOG�DW�%ULJKWRQ�
DQG� LQFOXGHG�D�ZHOO�DWWHQGHG�VHVVLRQ�HQWLWOHG�³(XURSHDQ�/DQGVFDSHV� IURP� WKH�$LU´��7KH�
VHVVLRQ�EHJDQ�ZLWK�FRQWULEXWLRQV�IURP�IRXU�(QJOLVK�FRXQW\�FRXQFLOV�ZKR�KDYH�FDUULHG�RXW�WKH�
1DWLRQDO�0DSSLQJ�3URJUDPPH�ZLWKLQ�D�ZLGHU�IUDPHZRUN�RI�DHULDO�ZRUN��1DWLRQDO�RYHUYLHZV�
ZHUH�WKHQ�JLYHQ�E\�(QJOLVK�+HULWDJH�DQG�WKH�6FRWWLVK�DQG�:HOVK�5R\DO�&RPPLVVLRQV��ZLWK�
WKH�SURJUHVV�RI�DHULDO�ZRUN�RQ�WKH�FRQWLQHQW�EHLQJ�VXPPDULVHG�E\�2WWR�%UDDVFK��7KH�VHVVLRQ�
ZLOO� FHUWDLQO\� KDYH� UDLVHG� WKH� SURILOH� RI� DHULDO� ZRUN� DPRQJVW� WKH� ZLGHU� DUFKDHRORJLFDO�
FRPPXQLW\�LQ�WKH�8.��DQG�WKH�IRUWKFRPLQJ�SXEOLFDWLRQ�VKRXOG�SURYLGH�D�XVHIXO�DQG�FRQFLVH�
RXWOLQH�RI�WKH�GHYHORSPHQW�DQG�GLUHFWLRQ�RI�DHULDO�ZRUN�LQ�WKH�8.�DQG�EH\RQG��

6XUSULVH�QHZV� �VHH� $$5*QHZV� ���������FDPH� LQ�0D\� WKLV�\HDU�DV� WKH�86�'HSDUWPHQW�RI�
'HIHQFH� DQQRXQFHG� DQ� HQG� WR� WKHLU� SROLF\� RI� GHOLEHUDWHO\� GHJUDGLQJ� *36� VLJQDOV�� 7KH�
LPSURYHPHQW�KDV�UHVXOWHG�LQ�D����IROG�LQFUHDVH�LQ�*36�DFFXUDF\��IURP�DURXQG����P�WR�����
��P�SRVLWLRQ��ZLWKRXW�'LIIHUHQWLDO�*36���2YHU�IRXU�PLOOLRQ�SHRSOH�ZRUOG�ZLGH�DSSDUHQWO\�XVH�
*36��DQG�ZKLOH�WKH�GHFLVLRQ�ZDV�PDGH�SDUWO\�WR�LPSURYH�HPHUJHQF\�WHDP�UHVSRQVHV��DQG�
SRVVLEO\�WR�UHPRYH�WKH�LQFHQWLYH�IRU�RWKHU�FRXQWULHV�WR�GHYHORS�D�ULYDO�V\VWHP���WKH�RXWFRPH�
ZLOO�EHQHILW�PDQ\��LQFOXGLQJ�DHULDO�DUFKDHRORJLVWV��:KLOH�WKHUH�KDV�EHHQ�VRPH�GHEDWH�DV�WR�
KRZ�PXFK��WKLV�ZLOO�EHQHILW�DHULDO�VXUYH\��EXW�LW�ZLOO�VXUHO\�EH�ZHOFRPHG�E\�WKRVH�ZRUNLQJ�LQ�
DUHDV�ODFNLQJ�PDSSHG�WHUUDLQ��VXFK�DV�UHPRWH�XSODQG�DQG�WKH�LQWHU�WLGDO�]RQH��

1HZV�QRZ�RI� WZR�LPSRUWDQW�IRUWKFRPLQJ�FRQIHUHQFHV��7KH�ILUVW�� WR�EH�KHOG�LQ�/HV]QR�LQ�
1RYHPEHU�� LV� WKH� 1$72� $GYDQFHG� 5HVHDUFK� :RUNVKRS� �$5:�� HQWLWOHG� ³$HULDO�
$UFKDHRORJ\��'HYHORSLQJ�)XWXUH�3UDFWLFH´��7KH�RYHUDOO�DLP�RI�WKH�$5:�LV�WR�EULQJ�WRJHWKHU�
VSHFLDOLVWV� LQ� UHPRWH� VHQVLQJ�ZLWK� D� YLHZ� WR�GHYHORSLQJ� IXWXUH� DSSURDFKHV� WR� UHFRUGLQJ��
XQGHUVWDQGLQJ� DQG� FRQVHUYLQJ� WKH� KLVWRULF� HQYLURQPHQW�� 2UJDQLVDWLRQV� LQYROYHG� LQ� WKH�
FRQIHUHQFH�DUH�WKH�1$72�6FLHQFH�3URJUDPPH��(QJOLVK�+HULWDJH��$$5*��WKH�,QVWLWXWH�RI�
3UHKLVWRU\�� $GDP�0LFNLHZLF]� 8QLYHUVLW\�� 3R]QDQ�� DQG� WKH� 3R]QDQ� 3UHKLVWRULF� 6RFLHW\��
)XUWKHU�LQIRUPDWLRQ�RI�WKH�FRQIHUHQFH��LQFOXGLQJ�GHWDLOV�RI�WKH�H[WHQVLYH�SURJUDPPH��FDQ�EH�
IRXQG�DW� KWWS���DUFKHR�DPX�HGX�SO�OHV]QR����

6HFRQGO\�� LW� LV� LQWHQGHG�WKDW�QH[W�\HDU�$$5*��LQFOXGLQJ�WKH�$*0��ZLOO�EH� LQFRUSRUDWHG�
ZLWKLQ�WKH���WK��LQWHUQDWLRQDO�FRQIHUHQFH�RQ�$UFKDHRORJLFDO�3URVSHFWLRQ��7KH�$XVWULDQ�$FDGHP\�
RI�6FLHQFHV�KDV�LVVXHG�D�FDOO�IRU�SDSHUV�IRU�WKH�FRQIHUHQFH��ZKLFK�ZLOO�EH�KHOG�LQ�6HSWHPEHU�LQ�
9LHQQD��2UJDQLVHG�LQ�FR�RSHUDWLRQ�ZLWK�$$5*��WKH�(XURSHDQ�*HRSK\VLFDO�6RFLHW\��DQG�&,3$�
��,&2026�,6356�&RPPLWWHH�IRU�'RFXPHQWDWLRQ�RI�&XOWXUDO�+HULWDJH��WKH�SURJUDPPH�ZLOO�
LQFOXGH�UHFHQW�UHVHDUFK�DQG�GHYHORSPHQWV�LQ�PDJQHWLFV��UHVLVWLYLW\��JHRUDGDU��DQG�*,6�EDVHG�
LQWHUSUHWDWLRQ�LQ�DGGLWLRQ�WR�DHULDO�DUFKDHRORJ\��GHWDLOV�WR�EH�IRXQG�DW�KWWS���ZZZ�XQLYLH�DF�DW��
DUFKHR��������:LWK�DURXQG�RQH�WKLUG�RI�$$5*�PHPEHUV�QRZ�FRPLQJ�IURP�RXWVLGH�WKH�8.�
�DQG�DOPRVW�DOO�RI�WKRVH�IURP�(XURSH���LW�ZRXOG�VHHP�DQ�DSSURSULDWH�WLPH�IRU�WKH�JURXS�WR�
YHQWXUH�DFURVV�WKH�FKDQQHO��
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$QWKRQ\�&UDZVKDZ�KDV�VXFFHVVIXOO\�PRXQWHG�D�YHUWLFDO�FDPHUD�LQ�KLV�DLUFUDIW��"PLOH�KLJK�
FOXE"��DQG�PDGH�YDULRXV�WHVWV��SDSHU�WR�EH�JLYHQ�DW�$$5*�������EXW�WKH�VFDUFLW\�RI�FURS�
PDUNV�ZRXOG�KDYH�PDGH�DQ\�REOLTXH�YHUWLFDO�FRPSDUDWLYH�ZRUN�RI�OLPLWHG�YDOXH���2QFH�DJDLQ��
WKH�SURMHFW�ZLOO�KDYH�WR�EH�SRVWSRQHG�IRU�DQRWKHU�\HDU���7KH�ORQJHYLW\�RI�WKH�SURMHFW�KDV�OHG�WR�
D�FHUWDLQ�ORVV�RI�WKH�RULJLQDO�GLUHFWLRQ�DQG�3HWH�+RUQH�KDV�VXJJHVWHG�WKH�QHHG�WR�µUHJURXS�QH[W�
VSULQJ�DQG�UHGHILQH�RXU�REMHFWLYHV�¶�

5DOI�=DQWRSS�GUHZ�RXU�DWWHQWLRQ�WR�D�SDSHU�KH�SUHVHQWHG�WR�,*$566����LQ�+DPEXUJ�RI�ZRUN�
ZKLFK�ZDV�WR�FRPSDUH�YHUWLFDOV�DQG�REOLTXHV�WDNHQ�RQ�FRORXU�VOLGH��EODFN�DQG�ZKLWH�DQG�)&,5�
ILOPV��DQG�WKH�IROORZLQJ�LV�H[WUDFWHG�IURP�D�SDSHU�KH�VHQW�WR�$QWKRQ\�&UDZVKDZ���)O\LQJ�ZDV�
GRQH�LQ�VWDJHV��LH�REOLTXH�DQG�YHUWLFDO�FRYHU�ZDV�QRW�DFTXLUHG�DW�WKH�VDPH�WLPH�ZKLFK�GLIIHUV�
IURP�RQH�RI�WKH�EDVLF�LQWHQWLRQV�RI�WKH�$$5*�SURMHFW���)O\LQJ�WRRN�SODFH�RQ����GD\V�EHWZHHQ�
$SULO�DQG�2FWREHU���,I�,�XQGHUVWDQG�WKLQJV�FRUUHFWO\��SKDVH���FRQVLVWHG�RI�IO\LQJ�SDUDOOHO�WUDFNV�
DQG�SKRWRJUDSKLQJ�LGHQWLILHG�VLWHV�REOLTXHO\�DQG�UHFRUGHG���NQRZQ�VLWHV�DQG����QHZ�RQHV��
,QWHUSUHWDWLRQ�RI�WKH�YHUWLFDO�SKRWRJUDSK\��SKDVH����LGHQWLILHG����NQRZQ�VLWHV�DQG����QHZ�
RQHV���,QWHUSUHWDWLRQ�RI�WKH�RIILFLDO�'*.�/�RUWKRSKRWRPDS��DW���������EXW�RULJLQ��ILOP�W\SH�
DQG�GDWH�RI�SKRWRJUDSK\�QRW�PHQWLRQHG��LGHQWLILHG���NQRZQ�VLWHV�DQG����QHZ�RQHV��

$OO�RI�WKH�VLWHV�IRXQG�E\�REOLTXH�SKRWRJUDSK\�ZHUH�DOVR�IRXQG�LQ�WKH�VHFRQG�SKDVH��YHUWLFDO�
SKRWRJUDSK\��DQG�DUH�LQFOXGHG�LQ�WKH�
YHUWLFDO
�WRWDOV��7KHUH�LV�VRPH�RYHUODS�EHWZHHQ�WKH�VLWHV�
IRXQG�E\�H[DPLQDWLRQ�RI�WKH�'*.�/�RUWKRSKRWRPDS�DQG�YHUWLFDO�SKRWRJUDSK\��

:KHQ� LQWHUSUHWLQJ� WKH� UHVXOWV� =DQWRSS� KDG� WKH� JRRG� LGHD� RI� VWDUWLQJ� HDFK� RI� KLV� WKUHH�
JHRJUDSKLFDO� DUHDV� ZLWK� D� GLIIHUHQW� RQH� RI� WKH� WKUHH� VRXUFHV�� YHUWLFDOV�� REOLTXHV� DQG�
RUWKRSKRWRPDS��7KLV�SURFHGXUH�ZDV�IROORZHG�LQ�DQ�DWWHPSW�WR�UHGXFH�WKH�
FDUU\�RYHU
�RI�SULRU�
NQRZOHGJH� IURP� RQH�PHWKRG� WR� WKH� QH[W��ZKLFK� LV� RWKHUZLVH� LQHYLWDEOH�ZKHQ� WKH� VDPH�
LQWHUSUHWHU�LV�GRLQJ�DOO�WKH�ZRUN��$V�=DQWRSS�KLPVHOI�SRLQWV�RXW�VRPH�SULRU�NQRZOHGJH�LV�
XQDYRLGDEOH��JLYHQ�WKDW�KH�GLG�DOO�WKH�SKRWRJUDSK\��LQFOXGLQJ�WKH�REOLTXH�VRUWLHV��KLPVHOI��

7KH�DLU�WLPH�ZDV�GLYLGHG�LQ�WKH�DSSUR[LPDWH�UDWLR�����REOLTXH�DQG�����YHUWLFDO��OHVV�SRVW��
UHFRQQDLVVDQFH�WLPH�ZDV�QHHGHG�IRU�WKH�YHUWLFDOV�WKDQ�IRU�WKH�REOLTXHV��7KH�DLUFUDIW�XVHG�IRU�
DOO�SKRWRJUDSK\�ZDV�D�&HVVQD�����GHSLFWHG�RQ�SDJH�����RI�=DQWRSS���������

5HIHUHQFHV�

=DQWRSS��5����������0HWKRGH�XQG�0RJOLFKNHLWHQ�GHU�/XIWELOGDUFKDHRORJLH�LP�5KHLQODQG��LQ�-��
.XQRZ��HG�� /XIWELOGDUFKDRORJLH�LQ�2VW��XQG�0LWWHOHXURSD��$HULDO�$UFKDHRORJ\�LQ�
(DVWHUQ�DQG�&HQWUDO�(XURSH��� )RUVFKXQJHQ�]XU��$UFKDRORJLH�LP�/DQG�%UDQGHQEXUJ� ����
���������

=DQWRSS¶V�SDSHU�PD\�DOVR�KDYH�EHHQ�JLYHQ�LQ�0XQLFK�������DQG�D�VXPPDU\�RI�WKDW�ZLOO�EH�
IRXQG�LQ�-�)DVVELQGHU�DQG�:�(��,UOLQJHU��HGV�� $UFKDHRORJLFDO�3URVSHFWLRQ��WKLUG�LQWHUQDWLRQDO�
FRQIHUHQFH�RQ�DUFKDHRORJLFDO�SURVSHFWLRQ���$UEHLWVKHIWH�GHV�%D\HULVFKHQ�/DQGHVDPWHV�IXU�
'HQNPDOSIOHJH� ����������

$QWKRQ\�&UDZVKDZ��3HWH�+RUQH��5RJ�3DOPHU��$XJXVW������

µ2EOLTXHV�RU�9HUWLFDO"¶��$$5*�ZRUNLQJ�SDUW\��VL[WK�QRWH�
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$UFKDHRORJLFDO�3URVSHFWLRQ��������9LHQQD������6HSWHPEHU�������6HSWHPEHU������

&�$//� )25��3�$3(56�

2Q�LQYLWDWLRQ�RI�WKH� $XVWULDQ�$FDGHP\�RI�6FLHQFHV���
WKH�$XVWULDQ�$UFKDHRORJLFDO�,QVWLWXWH��
WKH�$XVWULDQ�0RQXPHQW�3URWHFWLRQ�$JHQF\��
WKH�&HQWUDO�,QVWLWXWH�IRU�0HWHRURORJ\�DQG�*HRG\QDPLFV��
WKH�&XOWXUDO�'HSDUWPHQW�RI�WKH�&RXQW\�RI�/RZHU�$XVWULD�
WKH�,QVWLWXWH�IRU�3KRWRJUDPPHWU\�DQG�5HPRWH�6HQVLQJ��7HFKQLFDO�8QLYHUVLW\�RI�9LHQQD��
WKH�,QVWLWXWH�IRU�3UHKLVWRU\��8QLYHUVLW\�RI�9LHQQD��
WKH�5HFWRU�RI�WKH�8QLYHUVLW\�RI�9LHQQD�
DQG�WKH�9LHQQD�,QVWLWXWH�IRU�$UFKDHRORJLFDO�6FLHQFH��8QLYHUVLW\�RI�9LHQQD�

LQ�FRRSHUDWLRQ�ZLWK�
$$5*���$HULDO�$UFKDHRORJ\�5HVHDUFK�*URXS�
(*6���(XURSHDQ�*HRSK\VLFDO�6RFLHW\�
&,3$���,&2026���,6356�&RPPLWWHH�IRU�'RFXPHQWDWLRQ�RI�&XOWXUDO�+HULWDJH�

ZH�OLNH�WR�FDOO�IRU�SDSHUV�DQG�SRVWHUV�IRU�WKH�IRXUWK�MRLQW�LQWHUQDWLRQDO�FRQIHUHQFH�RQ�$UFKDHRORJLFDO�3URVSHFWLRQ�
WR�EH�KHOG�LQ�9LHQQD�RQ�WKH� IROORZLQJ�WRSLFV���

·�� ,QWHJUDWHG�SURVSHFWLRQ�DSSURDFKHV�
·�� 3URFHVVLQJ�DQG�YLVXDOLVDWLRQ�RI�SURVSHFWLRQ�GDWD�
·�� 7HFKQLFDO�DVSHFWV�
·�� ,QWHUSUHWDWLRQ�DQG�SUHVHQWDWLRQ�RI�SURVSHFWLRQ�UHVXOWV�
·�� *,6�DQG�SURVSHFWLRQ�

·�� $UFKDHRORJLFDO�IHHGEDFN�

3OHDVH��VHQG�WKH�DEVWUDFWV��PD[�������ZRUGV��WR�XV�HLWKHU�RQ� GLVN�RU�YLD�HPDLO��LQFOXGLQJ�IROORZLQJ�LQIRUPDWLRQ��
1DPH��,QVWLWXWLRQ��3RVWDO�$GGUHVV��3KRQH��(PDLO�
7RSLF�
7LWOH�RI�WKH�SDSHU�
RUDO�RU�SRVWHU�SUHVHQWDWLRQ�
DEVWUDFW��PD[�������ZRUGV��
����LPDJHV��7,)��%03��UHVROXWLRQ�����GSL��

,I�SRVVLEOH��XVH�WKH� WHPSODWH��WKDW�\RX�ZLOO�ILQG�DW��³KWWS���ZZZ�XQLYLH�DF�DW�DUFKHR�����³��
'HDGOLQH�� LV� ���� 'HFHPEHU� ������ $FFHSWHG� DEVWUDFWV� ZLOO� EH� SXEOLVKHG�� QRWLILFDWLRQ� RI�
DFFHSWDQFH�ZLOO�EH�RQ����0DUFK�������7KH�VFLHQWLILF�FRPPLWWHH�ZLOO�DOORFDWH�WKH�SDSHUV�DIWHU�
WKH�DXWKRU�V�UHTXHVW�IRU�RUDO�RU�SRVWHU�SUHVHQWDWLRQ�EXW�UHVHUYHV�WKH�ULJKW�WR�UH�DOORFDWH�WKHP��
%DVLFDOO\�ERWK�RUDO�DQG�SRVWHU�SUHVHQWDWLRQV�DUH�UHJDUGHG�DV�HTXDOO\�LPSRUWDQW��
2IILFLDO�ODQJXDJH�ZLOO�EH�(QJOLVK��

)RU� XSGDWHG�SURJUDPPH��DQG�IXUWKHU�LQIRUPDWLRQ�SOHDVH�UHIHU�WR��KWWS���ZZZ�XQLYLH�DF�DW�DUFKHR�������)RU�
IXUWKHU�TXHVWLRQV�SOHDVH�FRQWDFW�XV�E\�HPDLO�XVLQJ�³DUFKHR����#]DPJ�DF�DW³��,I�\RX�GR�QRW�KDYH�DQ\�FRQQHFWLRQ�
WR�WKH�LQWHUQHW��SOHDVH�ILOO�RXW�WKH�IRUP�EHORZ��)RU�WKH�LQYLWLQJ�RUJDQLVDWLRQV�DQG�WKH�LQWHUQDWLRQDO�VFLHQWLILF�
DGYLVRU\�ERDUG��

3URI�'U��+HUZLJ�)ULHVLQJHU�
6HFUHWDU\��$XVWULDQ�$FDGHP\�RI�6FLHQFHV�

+5�'LSO�,QJ��3HWHU�0HOLFKDU�
&HQWUDO�,QVWLWXWH�IRU�0HWHRURORJ\�DQG�
*HRG\QDPLFV�

0DJ�'U��0LFKDHO�'RQHXV�
,QVWLWXWH�IRU�3UHKLVWRU\��8QLYHUVLW\�RI�9LHQQD�
$HULDO�$UFKDHRORJ\�5HVHDUFK�*URXS�

0DJ�'U��:ROIJDQJ�1HXEDXHU�
9LHQQD�,QVWLWXWH�IRU�$UFKDHRORJLFDO�6FLHQFH��
8QLYHUVLW\�RI�9LHQQD�
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,I�\RX�GR�QRW�KDYH�DQ\�DFFHVV�WR�WKH�LQWHUQHW��SOHDVH�FRPSOHWH�DQG�VHQG�RU�ID[�WKLV�IRUP�WR��

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

$UFKDHRORJLFDO�3URVSHFWLRQ������
3URVSHNWLRQVDUFKLY��
,QVWLWXW�I�U�8U��XQG�)U�KJHVFKLFKWH��
)UDQ]�.OHLQJDVVH���9��
$������:LHQ�
)$;������������������

����� ,�ZLVK�WR�UHFHLYH�IXUWKHU�LQIRUPDWLRQ�RQ�WKH�&RQIHUHQFH��

� 1DPH��

,QVWLWXWLRQ��

3RVWDO�$GGUHVV��

3KRQH��

)D[��

������������������������������������������������������������������������������������������������������������������������������������
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7HVW�RI�,OIRUG�6);�����ILOP�

$QWKRQ\�&UDZVKDZ�

,OIRUG�6);�����LV�D��EODFN�DQG�ZKLWH�FDPHUD�ILOP�ZLWK�H[WHQGHG�UHG�VHQVLWLYLW\�IRU�FUHDWLYH�
SKRWRJUDSK\���WR�TXRWH�WKH�EOXUE��VRUU\��
IDFW�VKHHW
��WKDW�FRPHV�ZLWK�LW��7KH�QRUPDO�YLVLEOH�
UDQJH�RI�OLJKW�LV�EHWZHHQ������EOXH��DQG������UHG��QP��DQG�6);�����FODLPV�WR�KDYH�D�SHDN�UHG�
VHQVLWLYLW\�DW�����QP��DQG�H[WHQGHG�UHG�VHQVLWLYLW\�XS�WR�����QP���7KHVH�ILJXUHV�JLYH�WKH�ILOP�
VRPH�LQIUD�UHG�VHQVLWLYLW\��EXW�QRW�DV�PXFK�DV�D�
WUXH
�LQIUD�UHG�ILOP�VXFK�DV�.RQLFD�,QIUD�UHG�
����RU�.RGDN�+LJK�VSHHG�,QIUD�UHG��$FFRUGLQJ�WR�D�ZHE�VLWH�GHYRWHG�WR�LQIUD�UHG�DQG�XOWUD��
YLROHW�SKRWRJUDSK\��,OIRUG�6);������DQG�D�YHU\�FRPSDUDEOH�$JID�ILOP��ZHUH�GHYHORSHG�IRU�XVH�
LQ� WUDIILF� FDPHUD�� 3HUKDSV� \RXU� VSHHGLQJ� WLFNHW� ZDV� QRW� LQ� YDLQ� LI� WKH� UHVXOW� LV� EHWWHU�
DUFKDHRORJLFDO�SKRWRJUDSK\�����

7KH�TXHVWLRQ�WR�EH�DVNHG�LV�ZRXOG�6);�����JLYH�WKH�DHULDO�SKRWRJUDSKHU�VRPH�RI�WKH�EHQHILWV�
RI�LQIUD�UHG�SKRWRJUDSK\��EXW�ZLWKRXW�WKH�GLVDGYDQWDJHV�RI�WKH�RWKHU�WZR�ILOPV"�)RU�WKH�.RGDN�
ILOP�WKH�GLVDGYDQWDJHV�DUH�WKH�JUDLQ�DQG�SURQRXQFHG�KDODWLRQ�HIIHFW��ZKLOVW�WKH�.RQLFD�SURGXFW�
LV�YHU\�VORZ�LQ�H[SRVXUH��

,Q�RUGHU�WR�WHVW�WKH�ILOP�,�UDQ�RQH�UROO�WKURXJK�P\����PP��0DPL\D�=0�LQ�-XO\�������VHW�WR�
DXWRPDWLF�H[SRVXUH�RQ�DSHUWXUH�SULRULW\��RQ�WKUHH�IOLJKWV�ZLWK�(QJOLVK�+HULWDJH��)RU�DOO�WHVWV�
WKH�FDPHUD�ZDV�VHW�WR�WKH�LQIUD�UHG�IRFXV�SRVLWLRQ��VKDUSQHVV�ZDV�DFFHSWDEOH��,�WULHG�WR�H[SRVH�
WKH�ILOP�DW�H[DFWO\�WKH�VDPH�WLPH�WKDW�(QJOLVK�+HULWDJH�WRRN�WKHLU�SKRWRJUDSK\��VR�WKDW�WKH�
FRPSDULVRQV�KDG�WKH�VDPH�DQJOH�RI�YLHZ��7KH�(QJOLVK�+HULWDJH�ILOP�XVHG�ZDV�$JID�$YLSKRW�
3$1�����3(,��LQ�D�5ROOHL������PHGLXP�IRUPDW�FDPHUD�ZLWK�D�\HOORZ�ILOWHU��

,�GHYHORSHG�WKH�6);�����LQ�.RGDN�'����VWRFN�VROXWLRQ�DW������GHJUHHV�&HQWLJUDGH��LQ�D�VSLUDO�
WDQN�ZLWK�LQWHUPLWWHQW�DJLWDWLRQ��$IWHU�WKH�VWRS�EDWK�WKH�ILOP�ZDV�IL[HG�IRU���PLQXWHV�LQ�,OIRUG�
+\SDP��IROORZHG�E\����PLQXWHV�ZDVKLQJ��7KH�EOXUE�VDLG�WKDW�WKH�ILOP�KDG�D�ZLGH�H[SRVXUH�
ODWLWXGH�DQG�WKLV�SURYHG�WR�EH�WKH�FDVH��GHVSLWH�EUDFNHWLQJ�E\�XS�WR���VWRSV�HLWKHU�VLGH��DOO�
QHJDWLYHV�ZHUH�SULQWDEOH��

(QRXJK�RI�WKH�LQWURGXFWLRQ��ZKDW�RI�WKH�UHVXOWV"�7KH�ILUVW�WHVW�ZDV�RQ�DQ�RYHUFDVW�GD\��XVLQJ�D�
+R\D� UHG���$� ILOWHU��ZKLFK� LV�RQH�RI� WKH�RQHV� UHFRPPHQGHG�E\� ,OIRUG��([SRVXUHV�ZHUH�
EUDFNHWHG�DQG�DW�OHDVW�VRPH�RI�WKH�QHJDWLYHV�ZHUH�MXGJHG�WR�KDYH�EHHQ�FRUUHFWO\�H[SRVHG��VR�
WKDW� FRPSDULVRQV� ZHUH� IDLU�� 7KH� WDUJHWV� ZHUH� DOO� FURS� PDUN� VLWHV� DQG� WKHUH� ZDV� QR�
LPSURYHPHQW�RQ�WKH�FRQYHQWLRQDO�EODFN�DQG�ZKLWH�ILOP��IRU�VRPH�IUDPHV�6);�����JDYH�D�
ZRUVH�UHVXOW��EHLQJ�RI�ORZHU�FRQWUDVW��7KH�SULQWV�ZHUH�MXGJHG�LQ�WHUPV�RI�ERWK�WKH�FRQWUDVW�
VKRZQ�DQG�ZKHWKHU�DQ\�PRUH�DUFKDHRORJLFDO�GHWDLO�ZDV�YLVLEOH��

6LQFH� WKHUH� LV� QRW� D� JUHDW� GHDO� RI� LQIUD�UHG� UDGLDWLRQ� DURXQG� LQ� RYHUFDVW� FRQGLWLRQV�� WKH�
UHPDLQLQJ�WZR�WHVWV�ZHUH�LQ�IXOO�VXQOLJKW��WKH�ILUVW�EHLQJ�ZLWK�WKH�VDPH�UHG�ILOWHU��2Q�WKLV�
RFFDVLRQ�WKH�YLVLELOLW\�ZDV�DERXW�WHQ�PLOHV��ZLWK�VRPH�KD]H�LQWR�VXQ��7KH�WDUJHWV�UDQJHG�IURP�
FRQYHQWLRQDO�ULSHQLQJ�FURS�PDUNV�WKURXJK�JUHHQ�RQ�JUHHQ�FURS�PDUNV�WR�D�VRLO�PDUN�VLWH��
$JDLQ�WKH�UHVXOWV�VKRZHG�QR�LPSURYHPHQW�RQ�WKH�$JID�FRPSDULVRQV��

7KH� WKLUG� WHVW� ZDV� DOVR� LQ� IXOO� VXQOLJKW�� EXW� ZLWK� YLVLELOLW\� DERXW� ILIW\� PLOHV�� RQ� DQ�
H[FHSWLRQDOO\�FOHDU�GD\��)RU�WKLV�WHVW�WKH�UHG�ILOWHU�ZDV�QRW�XVHG��WKH�LGHD�EHLQJ�WR�VHH�LI�WKH�
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H[WHQGHG�UHG�VHQVLWLYLW\�JDYH�DQ\�LPSURYHPHQW�RYHU�FRQYHQWLRQDO�EODFN�DQG�ZKLWH�ILOP��7KH�
WDUJHWV�ZHUH�FURS�PDUNV��EXW�ZLWK�RQH�H[FHSWLRQ��ZKLFK�ZDV�WKH�
VWXEEOH
�OHIW�DIWHU�D�KD\�FURS�
LV�KDUYHVWHG��,Q�DOO�FDVHV�WKHUH�ZDV�DJDLQ�QR�LPSURYHPHQW�RYHU�WKH�FRPSDULVRQ�$JID�ILOP��

,Q�QR�FDVHV�ZDV�WKHUH�DQ\�HYLGHQFH�RI�DQ\�
LQIUD�UHG�HIIHFW
�YLVLEOH��H�J��JURZLQJ�YHJHWDWLRQ�
DSSHDULQJ�OLJKW�WRQHG��7KH�6);�����EOXUE�VD\V�WKDW�VXFK�FDQ�EH�DFKLHYHG��ZKLFK�PLJKW�JLYH�
UHVXOWV�RI�LQWHUHVW�WR�XV��,Q�RUGHU�WR�DFKLHYH�WKHVH�HIIHFWV�RQH�ZRXOG�SUREDEO\�KDYH�WR�XVH�D�
WUXH�LQIUD�UHG�ILOWHU��ZKLFK�LV�OLNHO\�WR�PDNH�WKH�ILOP�SURKLELWLYHO\�VORZ�WR�H[SRVH�LQ�WKH�DLU��DV�
LW�ZDV�H[DPLQDWLRQ�RI�WKH�QHJDWLYHV�VXJJHVWHG�WKH�XVH�RI�DQ�$6$�VHWWLQJ�RI�����RQ�WKH�FDPHUD��
ZLWK�DXWR�H[SRVXUH��7KLV�VHWWLQJ�ZDV�ZLWK�RU�ZLWKRXW�WKH�UHG�ILOWHU�LQ�SRVLWLRQ��ZKLFK�ILOWHU�KDV�
D���I�VWRS�HIIHFW�RQ�H[SRVXUHV��D�WUXH�LQIUD�UHG�ILOWHU�KDV�DQ�HYHQ�JUHDWHU�HIIHFW�RQ�H[SRVXUHV��
,Q�VXPPDU\��WKH�UHVXOWV�ZHUH�QRW�DQ�LPSURYHPHQW�RQ�WKH�FRPSDULVRQ�$JID�ILOP�DQG�ZHUH�
VRPHWLPHV�ZRUVH��VR�,�ZLOO�QRW�WU\�WKH�ILOP�DJDLQ��

0\�WKDQNV�DUH�GXH�WR�(QJOLVK�+HULWDJH�IRU�WKH�RSSRUWXQLW\�WR�WHVW�WKH�ILOP�RQ�WKHLU�IOLJKWV�DQG�
IRU�VXSSO\LQJ�WKH�ILOP��

1DUURZ�ULGJH�DQG�IXUURZ�

'DYLG�+DOO�

%URDG�� FXUYHG� ULGJH� DQG� IXUURZ� RI� ZLGWK� �� PHWUHV� DQG� JUHDWHU�� LV� ZHOO� NQRZQ� DQG�
SKRWRJUDSKHG��HVSHFLDOO\�LQ�WKH�0LGODQGV��EXW�NQRZQ�IURP�6RPHUVHW�WR�'XUKDP���7KHUH�DOVR�
H[LVW�YDULRXV�RWKHU�IRUPV�RI�ULGJLQJ��VWUDLJKW�DQG�ZLGH��DQG�PRUH�FRPPRQO\�
QDUURZ�ULGJHV��F����P�ZLGH��RIWHQ�VWUDLJKW��

,�DP�FXUUHQWO\�FRPSLOLQJ�GDWD�RQ�RSHQ�ILHOGV�DQG�ULGJH�DQG�IXUURZ�IRU�(QJODQG��DQG�QDUURZ�
ULGJHV�DUH�DQ�LPSRUWDQW�LVVXH��PDLQO\�LQ�WKH�µQRQ�0LGODQG¶�FRXQWLHV��,Q�WKH�ODWWHU��QDUURZ�
ULGJHV�VHHP�WR�EH�SRVW�PHGLHYDO��PDQ\�GDWDEOH�WR�WKH���WK�FHQWXU\��(OVHZKHUH��HJ�'HYRQ���
��WK�FHQWXU\� DJULFXOWXUDO� ZULWHUV� UHIHU� WR� >ROGHU@� ULGJHV�� ,Q� 1RUWKXPEHUODQG� FRUG�ULJ� LV�
EHOLHYHG�WR�EH�SUHKLVWRULF�DQG�DW�%RGPLQ�0RRU�QDUURZ�ULGJHV�DUH�WKRXJKW�WR�EH�PHGLHYDO��

,�ZRXOG�EH�LQWHUHVWHG�WR�NQRZ�LI�DQ\�UHDGHUV�KDYH�SKRWRJUDSKLF�LQIRUPDWLRQ�ZKHUH�IHDWXUHV�
OLNHO\�WR�EH�GDWDEOH��VXFK�DV�LQGXVWULDO�VLWHV��KHGJHV�RU�ZDOOV�HWF��FXW�DFURVV�QDUURZ�ULGJHV��

3OHDVH�UHSO\�WR�'DYLG�+DOO��

7KH�3LQIROG��5DXQGV�5RDG��+DUJUDYH��:HOOLQJERURXJK��1RUWKDQWV��11���33�

H�PDLO�����KDUJUDYHILHOGV#FV�FRP�
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($$�5RXQG�7DEOH�RQ�$HULDO�6XUYH\�

%RE�%HZOH\�

7KH�IROORZLQJ�GRFXPHQW�ZDV�ZULWWHQ�DQG�PRGLILHG�RYHU�WKH�SDVW�WZHOYH�PRQWKV��,Q�6HSWHPEHU�
�����LW�ZLOO�EH�SUHVHQWHG�WR�($$�E\�&ROLQ�6KHOO�ZLWK�VXSSRUW�IURP�6WHSKHQ�%ULJJV��0DUWLQ�
*RMGD�DQG�SRVVLEO\�$GULDQ�2OLYLHU���($$�3UHVLGHQW��:LOOHP�:LOOHPV�KDV�VXJJHVWHG�WKDW�LW�
VKRXOG�DOVR�SXEOLVKHG�LQ�D�IXWXUH�LVVXH�RI� 7($�� 7KHUH�LW�ZLOO�IRUP�D�VWDWHPHQW�RI�LQWHQW�WKDW�
PD\�KHOS�XV�H[SDQG�DHULDO�DFWLYLWLHV�LQ�DQG�EH\RQG�(XURSH��>53@�

,Q� 6HSWHPEHU� ����� DW� WKH� (XURSHDQ� $VVRFLDWLRQ� RI� $UFKDHRORJLVWV� FRQIHUHQFH� LQ�
%RXUQHPRXWK�WKH�5RXQG�7DEOH�RQ� $HULDO�6XUYH\� GLVFXVVHG�D�VWDWHPHQW�IRU�WKH�IXWXUH�RI�DHULDO�
VXUYH\� LQ� (XURSH�� � :KDW� IROORZV� LV� D� GUDIW� RI� WKH� VWDWHPHQW� ZLWK� VRPH� EDFNJURXQG�
LQIRUPDWLRQ��7KH�SXUSRVH�RI�WKH�VWDWHPHQW�LV�WR�DVVLVW�LQGLYLGXDOV�DQG�RUJDQLVDWLRQV�WR�LQLWLDWH�
DQG�SURPRWH�DUFKDHRORJLFDO�DHULDO�VXUYH\V�LQ�WKHLU�UHJLRQV��

$HULDO� VXUYH\V� KDYH� WKH� SRWHQWLDO� WR� WUDQVIRUP� RXU� XQGHUVWDQGLQJ� RI� DOO� DUFKDHRORJLFDO�
ODQGVFDSHV�IRU�DOO�SHULRGV�IURP�WKH�1HROLWKLF�WR�WKH�WZHQWLHWK�FHQWXU\���5HFRQQDLVVDQFH�DQG�
WKH� XWLOLVDWLRQ� RI� DHULDO� SKRWRJUDSKV� SURYLGH� HVVHQWLDO� VRXUFHV� RI� LQIRUPDWLRQ� IRU�
DUFKDHRORJLVWV�DQG�VKRXOG�EH�JLYHQ�WKH�VDPH�SULRULW\�DQG�VWDWXV�DV�LQIRUPDWLRQ�GHULYHG�IURP�
KLVWRULFDO�GRFXPHQWV�DQG�H[FDYDWLRQV�� ,Q�VRPH�FRXQWULHV�WKURXJKRXW�(XURSH��DHULDO�VXUYH\�
SURMHFWV�KDYH�EHHQ�YHU\�VXFFHVVIXO�LQ�LGHQWLI\LQJ�QHZ�VLWHV��VWUXFWXULQJ�SDVW�ODQGVFDSHV��DQG�
PRQLWRULQJ�FKDQJHV�WR�WKH�KLVWRULF�HQYLURQPHQW�� +RZHYHU�WKH�WHFKQLTXH�KDV�QRW�EHHQ�DSSOLHG�
HYHQO\� DFURVV� (XURSH� RYHU� WKH� SDVW� ILIW\� \HDUV�� ZLWK� VRPH� FRXQWULHV� IDLOLQJ� WR� XVH� WKLV�
DSSURDFK�FRPSOHWHO\��

3DUWLFLSDQWV� DJUHHG� WKDW� DHULDO� VXUYH\� LQ� (XURSH� LV� QRW� \HW� VHHQ� DV� PDLQVWUHDP� ZLWKLQ�
DUFKDHRORJ\� DQG� KDV� VXIIHUHG� IURP�PDUJLQDOLVDWLRQ� DQG� RYHU�VSHFLDOLVDWLRQ�� � 7KH�PDMRU�
UHDVRQV�IRU�WKLV�DUH�IRXUIROG��

��� 7KH�H[SORVLRQ�RI�LQIRUPDWLRQ�GHULYHG�IURP�DHULDO�VXUYH\V��UHFRQQDLVVDQFH��SKRWRJUDSKV�
DQG�PDSSLQJ��� DQG� WKH�QDWXUH�RI� WKH� LQIRUPDWLRQ��KDV� FKDOOHQJHG� WUDGLWLRQDO� WKHRULHV�
GHULYHG�IURP�VLWH�EDVHG��H[FDYDWLRQ�RULHQWDWHG�DUFKDHRORJ\�DQG�WKXV�PLJKW�KDYH�EHHQ�
VHHQ�DV�D�WKUHDW�UDWKHU�WKDQ�DQ�RSSRUWXQLW\��

��� $HULDO�VXUYH\�KDV�VXIIHUHG�IURP�LWV�RZQ�VXFFHVV�DV�D�YHU\�FRVW�HIIHFWLYH�WHFKQLTXH�IRU�
VXUYH\LQJ�ODUJH�DUHDV�LQ�D�VKRUW�WLPH���7KXV�VXIILFLHQW�IXQGV�KDYH�QRW�EHHQ�PDGH�DYDLODEOH�
WR�SURPRWH�SRVW�UHFRQQDLVVDQFH�DQG�PDSSLQJ�SURMHFWV�ZKLFK�DUH�UHTXLUHG�WR�PD[LPLVH�WKH�
UHVXOWV�RI�DHULDO�VXUYH\��

��� ,Q�ODUJH�SDUWV�RI�(XURSH�WKH�RSSRUWXQLW\�WR�FDUU\�RXW�DHULDO�UHFRQQDLVVDQFH�IRU�DUFKDHRORJ\�
DV�ZHOO�DV�RSHQ�DFFHVV�WR�WKH�PDSV�DQG�SKRWRJUDSKV�KDV�QRW�EHHQ�SRVVLEOH�VLQFH�������
7KLV�VLWXDWLRQ�KDV�FKDQJHG�UDSLGO\�VLQFH������DQG�ZLOO�FRQWLQXH�WR�GR�VR�DV�DYLDWLRQ�ODZV�
DUH�KDUPRQLVHG�DFURVV�WKH�(XURSHDQ�8QLRQ���+RZHYHU�UHVWULFWLYH�DQG�RYHU�EXUHDXFUDWLF�
UHJXODWLRQV� VWLOO� VWUDQJOH� WKH� SRWHQWLDO� IRU� DHULDO� VXUYH\� LQ� PDQ\� RWKHUZLVH� IUHH� DQG�
GHPRFUDWLF�FRXQWULHV��
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�� 7KHUH�KDYH�EHHQ�WRR�IHZ�LPSDFW�PDNLQJ�GHPRQVWUDWLRQV�RI�DHULDO�VXUYH\¶V�KXJH�SRWHQWLDO�
IRU�DUFKDHRORJLFDO�UHVHDUFK��

7KH�($$�VXSSRUWV�WKH�YLHZ�WKDW�DHULDO�VXUYH\�SURMHFWV�GHVHUYH�JUHDWHU�UHFRJQLWLRQ�LQ�WHUPV�RI�
WUDLQLQJ�� IXQGLQJ� DQG� RUJDQLVDWLRQ�� � 7KHUH� DUH� WKUHH� PDMRU� FRPSRQHQWV� IXQGDPHQWDO� WR�
DGYDQFLQJ�WKH�SURFHVV�RI�DHULDO�VXUYH\�LQ�(XURSH��

��� 0DSSLQJ�� LQWHUSUHWDWLRQ�� H[SODQDWLRQ� DQG� DQDO\WLFDO� SURMHFWV� GHVLJQHG� WR� SURYLGH�
XQGHUVWDQGLQJ�DERXW�SDVW�KXPDQ�VHWWOHPHQW�DQG�ODQGXVH��EDVHG�RQ�LQIRUPDWLRQ�IURP�DHULDO�
SKRWRJUDSKV��VKRXOG�EH�SURPRWHG�WKURXJKRXW�(XURSH���7KHVH�VKRXOG�QRZ�EH�VHW�XS�XVLQJ�
WKH�ODWHVW�DYDLODEOH�GLJLWDO�PDSSLQJ�DQG�*,6�WHFKQLTXHV�DQG�WKH�UHVXOWV�PDGH�DYDLODEOH�RQ�
WKH�,QWHUQHW��

��� $HULDO�UHFRQQDLVVDQFH�SURMHFWV��EXLOGLQJ�RQ�H[LVWLQJ�LQIRUPDWLRQ��VKRXOG�EH�HQFRXUDJHG�LQ�
WKRVH�DUHDV�ZKHUH�WKHUH�KDV�QRW�EHHQ�D�WUDGLWLRQ�RI�DHULDO�VXUYH\��

��� 3URMHFWV�WR�XQORFN�WKH�XQFDWDORJXHG�FROOHFWLRQV�RI�KLVWRULF�FROOHFWLRQV�VKRXOG�EH�D�SULRULW\��

%HIRUH�SURMHFWV��FRQWDLQLQJ�WKHVH�HOHPHQWV��FDQ�EH�LQLWLDWHG�WKHUH�KDV�WR�EH�D�VHULHV�RI�WUDLQLQJ�
SURJUDPPHV�LQ�DHULDO�VXUYH\�WKURXJKRXW�(XURSH���7KLV�WUDLQLQJ�VKRXOG�LQFOXGH�GHYHORSLQJ�
VNLOOV�RI�DLU�SKRWR�LQWHUSUHWDWLRQ��PDSSLQJ��VXUYH\�DQG�UHVHDUFK�GHVLJQ�DV�ZHOO�DV�XQGHUWDNLQJ�
UHFRQQDLVVDQFH�IOLJKWV��VXFK�SURJUDPPHV�RXJKW�WR�EH�LQFOXGHG�LQ�XQLYHUVLW\�V\OODEL�DFURVV�
(XURSH���7RR�RIWHQ�WKH�VXFFHVVIXO�SURMHFWV�RYHU�WKH�SDVW�ILIW\�\HDUV�KDYH�EHHQ�DV�D�UHVXOW�RI�WKH�
LQLWLDWLYHV�RI�D�IHZ�LQGLYLGXDOV��RIWHQ�IURP�RXWVLGH�DUFKDHRORJ\���WKH�IXWXUH�UHTXLUHV�WKHVH�
VNLOOV�WR�EH�SDVVHG�RQ�WR�WKH�QH[W�JHQHUDWLRQ�RI�DUFKDHRORJLVWV��

7KH�($$�ZLOO�HQFRXUDJH�JRYHUQPHQWV�WR�DGRSW�DQ�RSHQ�VNLHV�SROLF\�IRU�DUFKDHRORJLFDO�DHULDO�
SKRWRJUDSK\��RSHQ�DFFHVV�WR�KLVWRULF�SKRWRJUDSKV�DQG�PDSV�DQG�ZLOO�HQFRXUDJH�WKH�(XURSHDQ�
8QLRQ�WR�SURYLGH�ILQDQFLDO�VXSSRUW�IRU�UHOHYDQW�SURMHFWV���7KLV�LV�QHFHVVDU\�WR�UHGUHVV�WKH�ILIW\��
\HDU�LPEDODQFH�LQ�PDQ\�(XURSHDQ�FRXQWULHV�IURP�WKH�0HGLWHUUDQHDQ�WR�WKH�%DOWLF�6HD��

7KLV�VWDWHPHQW�ZDV�ZULWWHQ�FRPSLOHG�E\�%RE�%HZOH\�DV�D�UHVXOW�RI�WKH�5RXQG�7DEOH�DQG�ZLWK�
QXPHURXV�VXJJHVWHG�LPSURYHPHQWV�DQG�DOWHUDWLRQV�E\�WKRVH�DWWHQGHHV�DQG�RWKHUV���7KXV�LW�LV�D�
FRPSLODWLRQ�E\�D�YLUWXDO��H�PDLO��FRPPLWWHH�IURP�DFURVV�(XURSH�ZLWK�HYHU\RQH�KDYLQJ�WKHLU�
LQSXW�ZKLFK�LQ�PDQ\�FDVHV�ZDV�TXLHW�DFTXLHVFHQFH��

$XJXVW������
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$�µVWULNH�IRUFH¶�IRU�(XURSH"�

5RJ�3DOPHU�±�IROORZLQJ�D�WKHPH�IURP�2WWR�%UDDVFK�

2WWR�%UDDVFK�FRSLHG�PH�DQ�HPDLO�WKDW�KH�VHQW�WR�
D�QXPEHU�RI�3ROLVK�DUFKDHRORJLVWV���,W�UHDG��

³'XULQJ� D� �� KRXU� IOLJKW� IURP� 9LOQLXV�
�/LWKXDQLD��WR�1HXEUDQGHQEXUJ��0HFNOHQEXUJ��
9RUSRPPHUQ�� ODVW� 7KXUVGD\�� ��� -XO\� ������ ,�
H[SHULHQFHG�JRRG�WR�H[WUHPHO\�JRRG�FRQGLWLRQV�
IRU� FURS� PDUNV�� � 7KH� URXWH� WKURXJK� QRUWKHUQ�
3RODQG� IROORZHG� WKH� OLQH� 6XZDONL� �� 2OV]W\Q� ��
*UXG]LDG]���%\GJRV]F]���3LOD���*RU]RZ�:/.3�
��6WDUJDUG���6]F]HFLQ���7R�P\�H[SHULHQFH�VXFK�
H[WUHPHO\� IDYRXUDEOH� FRQGLWLRQV�� ZKLFK�
:ORGHN� DOUHDG\� FRQILUPHG� IRU�:LHONRSROVNLH�
LQ�D� UHFHQW�PHVVDJH��DQG�ZKLFK�RQH�FRXOG�VHH�
GHYHORS� GXULQJ� IOLJKWV� LQ� HDUO\�0D\� DQG� -XQH�
DORQJ�WKH�9LVWXOD��PD\�RQO\�RFFXU�HYHU\�WHQ�WR�
WZHQW\� \HDUV�� � +DUYHVWLQJ� FHUHDOV� KDG� QRW�
VWDUWHG�WLOO�7KXUVGD\�DQG�WKH�PDUNV�PRVWO\�VKRZ�
DV� KHLJKW� GLIIHUHQWLDOV� ZLWK� EURZQ� WR� \HOORZ�
WRQHV�� %OXH�H\HG� DV� ,� DP�� PD\� ,� WKHUHIRUH�
VXJJHVW� \RX� ERUURZ� VRPH� PRQH\� IURP� \RXU�
EDQN� �RU� JUDQGPRWKHU�� DQG� IO\� DV� PXFK� DV�
SRVVLEOH�LQ�QRUWKHUQ�3RODQG" �́

³$� IXWXUH� $$5*� VKRXOG� VWULYH� IRU� DFFHVV� WR�
TXLFN� (XURSHDQ� RU� QDWLRQDO� IXQGLQJ� IRU� WKH�
ODXQFK�RI�D�VXUYH\�µVWULNH�IRUFH¶�ZKLFK�FROOHFWV�
DV�PXFK�GDWD�DV�SRVVLEOH�RQ�WKH�XQNQRZQ�DQG�
WKHUHIRUH� PRVWO\� XQSURWHFWHG� (XURSHDQ�
DUFKDHRORJLFDO�KHULWDJH�GXULQJ� VXFK�H[WUHPHO\�
IDYRXUDEOH�RFFDVLRQV� �́

$V� WKH� ODWWHU� FRQFHSW� VHHPHG� RI� FRQVLGHUDEOH�
LPSRUWDQFH�,�DVNHG�2WWR� LI� LW�FRXOG�EH�XVHG� LQ�
$$5*QHZV�� WR� SHUKDSV� EHJLQ� WKH� WKRXJKW�
SURFHVVHV�DQG�DFWLRQV�QHFHVVDU\�WR�DFKLHYH�WKDW�
DLP�� �$UH�ZH� DEOH� WR� OHDUQ� DQ\WKLQJ� IURP� WKH�
SUHVVXUHV� WKDW� ZHUH� H[HUWHG� LQ� %ULWDLQ� �LQ� WKH�
ODWH�����V��HDUO\���V"��WR�HVWDEOLVK�VRPH�NLQG�RI�
FRQWLQJHQF\� IXQG�� � 3HUKDSV� -RKQ� +DPSWRQ�
FRXOG�H[SDQG�RQ�WKH�EULHI�FRPPHQWV�KH�PDGH�LQ�
WKH� 5LOH\� IHVWVFKULIW� �+DPSWRQ� ������ SDVVLP�
�������� �:H�PD\�DOVR�ILQG�XVHIXO�FRPPHQW� LQ�
3HWHU�)RZOHU¶V�VXPPDU\�UHPDUNV�PDGH�DW�ERWK�
&%$�DHULDO� FRQIHUHQFHV� �)RZOHU��������������
,� WKLQN� ZH� FRXOG� DOVR� OHDUQ� IURP� &UDZIRUG�
ZKRVH� ZRUN� ZLWK� DLU� SKRWRV� EHJDQ� DW� D� WLPH�

ZKHQ�%ULWDLQ¶V�SDVW�ZDV�NQRZQ�RQO\�DV�D�VFDWWHU�
RI�HDUWKZRUNV�±�SKRWRJUDSKV�RI�ZKLFK�ZHUH�WKH�
PDLQVWD\�RI�LOOXVWUDWLRQV�LQ�:HVVH[�IURP�WKH�$LU�
�&UDZIRUG� DQG� .HLOOHU� ������� � 0LJKW� LW� EH�
VXJJHVWHG� WKDW� WKH� OXFN\� PRPHQW� IRU� DHULDO�
SKRWRJUDSK\� LQ�%ULWDLQ�ZDV� WKH� UHFRUGLQJ� DQG�
ZLGHVSUHDG� SXEOLFDWLRQ� RI� WKH� 6WRQHKHQJH�
DYHQXH��&UDZIRUG����������±�ZLWK�UHIHUHQFHV�WR�
LWV� SXEOLFDWLRQ� LQ� ILYH� SXEOLFDWLRQV� RI� ZKLFK�
WKUHH� ZHUH� QDWLRQDO� DQG� QRQ�DUFKDHRORJLFDO�"�
7KDW�SXEOLFLW\�ZRXOG�KDYH�PDGH�VHQVH�WR�DOPRVW�
HYHU\ERG\� DOPRVW� HYHU\ZKHUH� �LQ� WKH� WKHQ��
OLWHUDWH� ZRUOG��� 6WRQHKHQJH� ZDV� DQ�
LQWHUQDWLRQDOO\� NQRZQ� DUFKDHRORJLFDO� VLWH� ±�
SHRSOH�NQHZ�RI�LW�DQG�ZRXOG�EH�OLNHO\�WR�UHDG�
PRUH� DERXW� LW�� � 0RVW� LPSRUWDQWO\�� DOPRVW�
HYHU\RQH� FDQ� FRQMXUH� XS� D� PHQWDO� LPDJH� RI�
6WRQHKHQJH�� � :KDW� D� VXSHUE� SOXJ� IRU� DHULDO�
SKRWRJUDSK\�DQG�ZKDW�D�SLW\�WKDW�WKHUH�LV�QRW�D�
3ROLVK��RU�D�&]HFK�RU�D�/DWYLDQ��HWF��6WRQHKHQJH�
«���%XW�PLJKW�WKHUH�EH�QDWLRQDO�HTXLYDOHQWV"�

2WWR¶V�PHVVDJH�DUULYHG�DW�D�WLPH�ZKHQ�WKHUH�KDG�
EHHQ� D� WKUHDG�RI�GLVFXVVLRQ�RQ�%ULWDUFK� DERXW�
KRZ�WR�PDNH�DUFKDHRORJ\�PRUH�SRSXODU�±�DQG�
WKLV�DW�D�WLPH�ZKHQ�LWV�SRSXODULW\��DV�UHIOHFWHG�
E\� 79� SURJUDPPHV�� LV� SUREDEO\� KLJKHU� WKDQ�
HYHU�EHIRUH���,W¶V�EHHQ�VDLG�EHIRUH�WKDW�WR�DWWUDFW�
SXEOLF�LQWHUHVW�ZH�QHHG�WR�EH�DEOH�WR�WHOO� WKHP�
VWRULHV�±�WKH�ELWW\�VFUDSV�RI�LQIRUPDWLRQ��EH�WKH\�
SRWV��SLWV�RU�GLWFKHV��GRQ¶W�KROG�WKH�IDVFLQDWLRQ�
IRU� WKH� SXEOLF� WKDW� WKH\� GR� WR� VRPH�
DUFKDHRORJLVWV���7KH�SXEOLF�ZDQW�RXU�YHUVLRQ�RI�
KRZ� WKRVH� WKLQJV� ZHUH� XVHG� LQ� WKH� SDVW�� RXU�
LQWHUSUHWDWLRQ�RI�GDLO\� OLIH�ZLWK� DOO� LWV�PHVVHV��
PXGGOHV�DQG�PXUGHUV���0RVW�DUFKDHRORJLVWV�GR�
QRW�JLYH�WKHP�ZKDW�WKH\�ZDQW��

,I�ZH�PRYH�WR�WKH�DHULDO�ZRUOG�DQG�H[FKDQJH�WKH�
SXEOLF� IRU� JURXQG� DUFKDHRORJLVWV� ZH� PHHW�
VLPLODU�ODFN�RI�LQWHUHVW�� �,Q�FDVHV�WKLV�FDQ��DQG�
KDV�� WXUQHG� WR� FRPSOHWH� DQWLSDWK\� ±� DV� ZDV�
UHFHQWO\�H[SODLQHG�WR�PH�E\�:ORGHN�ZKR�VDLG�
WKDW� PDQ\� RI� WKH� µROG� VFKRRO¶� �DQG� WKHUHIRUH�
LPSRUWDQW�� DUFKDHRORJLVWV� LQ�3RODQG� NQHZ�� WKDW�
DHULDO� SKRWRJUDSK\� ZDV� QR� XVH� IRU�
DUFKDHRORJLFDO� VXUYH\� EXW� WKH\� PD\� XVH� LW� WR�
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XVHG�DW�WLPHV�ZKHQ�LW�ZDV�UHDOLVHG�WKDW�WKH�ZRUN�
RI� UHFRUGLQJ�DUHDV�RI� µEXV\¶� IHDWXUHV�FRXOG�EH�
HIILFLHQWO\� FDUULHG� RXW� XVLQJ� YHUWLFDO�
SKRWRJUDSK\� �'RQHXV� ������� � 7KLV� H[DPSOH�
PD\�SHUKDSV�VHUYH�RWKHU�FRXQWULHV�HTXDOO\�ZHOO��
HVSHFLDOO\� LI� WKH\� KDYH� ORZ� QXPEHUV� RI�
H[SHULHQFHG�DUFKDHRORJLFDO�SKRWRJUDSKHUV��

2WWR¶V�HPDLO�PHVVDJHV�FRQFOXGH��

³,I�WKHUH�H[LVWHG�D�UHDO�PRYHPHQW�IRU�(XURSHDQ�
$UFKDHRORJ\�RU�+HULWDJH�� LW� ORQJ� VLQFH� VKRXOG�
KDYH� JUDVSHG� WKH� FKDQFH� WR� UHFRUG� VXFK�
HYLGHQFH� DFURVV� PHDQ� QDWLRQDO� ERUGHUV�� 7KLV�
VXPPHU�LQ�QRUWKHUQ�3RODQG�FURS�PDUNV�VKRZ�LQ�
VXIILFLHQW�TXDOLW\�DQG�QXPEHUV�WR�FRQYLQFH�WKH�
PRVW�GRXEWLQJ�DUFKDHRORJLVWV�RI�DLU�VXUYH\� �́

%XW�RQO\�LI�ZH�FDQ� H[SODLQ��WR�WKHP�ZKDW�LW�PHDQV��

5HIHUHQFHV�

&UDZIRUG�� 2�*�6��� ������ $LU� 6XUYH\� DQG�
$UFKDHRORJ\�� � 2UGQDQFH� 6XUYH\�
3URIHVVLRQDO�3DSHUV� �����/RQGRQ��

&UDZIRUG�� 2�*�6�� DQG� .HLOOHU�� $��� ������
:HVVH[�IURP�WKH�$LU���2[IRUG��

'RQHXV�� 0��� ������ � 9HUWLFDO� DQG� REOLTXH�
SKRWRJUDSKV�� $$5*QHZV� ������������

)RZOHU�� 3��� ������ � 7KH� GLVWDQW� YLHZ�� � ,Q� '�
:LOVRQ��HG�� $HULDO�5HFRQQDLVVDQFH�IRU�
$UFKDHRORJ\�� &%$� 5HV� 5HS� ����� �����
�����

)RZOHU�� 3��� ������ � 7KH� VWLOO� DQG� GLVWDQW� YLHZ��
WZR� FRQIHUHQFHV�� DHULDO� DUFKDHRORJ\��
DQG�µFORXG�FXFNRR�ODQG¶���,Q�*�0D[ZHOO�
�HG�� 7KH� ,PSDFW� RI� $HULDO�
5HFRQQDLVVDQFH�RQ�$UFKDHRORJ\��� &%$�
5HV�5HS� ���������������

+DPSWRQ�� -�1��� ������ � 7KH� $LU� 3KRWRJUDSK\�
� 8QLW� RI� WKH� 5R\DO� &RPPLVVLRQ� RQ�
� WKH� +LVWRULFDO� 0RQXPHQWV� RI�
� (QJODQG� ����������� ,Q� '�� .HQQHG\�
� �HG�� ,QWR� WKH� 6XQ�� HVVD\V� LQ� DLU�
� SKRWRJUDSK\� LQ� KRQRXU� RI� 'HUULFN�
� 5LOH\�� ��������6KHIILHOG��-�5�&ROOLV��

UHFRUG�WKHLU�H[FDYDWLRQ���([FDYDWLRQ�LV�WKH�RQO\�
ZD\�WR�UHFRUG�µIDFWV¶���+RZ�FDQ�ZH�ILJKW�DJDLQVW�
WKDW�� HVSHFLDOO\� ZKHQ� VRPHWLPHV� ZH� VHHP� WR�
DJUHH� E\� QRW� DFFHSWLQJ� RXU� DHULDO� GLVFRYHULHV�
XQWLO� WKH\� KDYH� EHHQ� LQYHVWLJDWHG� RQ� WKH�
JURXQG"�

$HULDO� VXUYH\� LV� SUREDEO\� WKH� PRVW� YLVXDO�
FRPSRQHQW� RI� DUFKDHRORJ\�� \HW� ZH� IDLO� WR�
FRPPXQLFDWH��WKDW�YLVLRQ���6OLGH�VKRZV�RI�VHULHV�
RI�µFURS�PDUNV¶�PD\�KDYH�VRPH�HIIHFW��EXW�XQWLO�
ZH�FDQ�XVH�WKRVH�UHFRUGV�WR� GHVFULEH��WKH�SDVW�,�
VXJJHVW� WKDW� ZH� DUH� QRW� KLWWLQJ� DUFKDHRORJLVWV�
DQG�SXEOLF�ZLWK�PXFK�HIIHFW���,W�GRHVQ¶W�PDWWHU�
LI� ZH� DUH� ZURQJ� ±� WKDW¶V� SDUW� RI� WKH� JDPH� RI�
DUFKDHRORJ\� ±� EXW� ZH� RXJKW� WR� ZDQW� WR� JHW�
DFURVV� WKH� LPSUHVVLRQ� RI� WKH� SDVW� WKDW� ZH� DUH�
DEOH� WR� LPDJLQH� IURP� RXU� SKRWRV� RI� WDOO� RU�
FRORXUHG�FURSV���([FDYDWRUV�RIWHQ�QRZ�LQFOXGH�
DQ� LPSUHVVLRQ� RI� WKHLU� VLWH� DQG� WKLV� LV� ZKDW� ,�
WKLQN�ZH�RXJKW�WR�DLP�IRU�ZLWK�RXU�ODQGVFDSHV�
DQG� VLWHV� ±� ZH� FDQ� PRYH� IURP� µFURS� PDUN�
ODQGVFDSHV¶� �\XN�� WR� µDUDEOH� IDUPODQG� ZLWK�
YLOODJHV¶� DQG� E\� VR� GRLQJ� ZH� FDQ� VKRZ� RXU�
DXGLHQFH� WKH� SDVW� ZH� DUH� UHFRUGLQJ� DQG�
LQWHUSUHWLQJ���,W�RXJKW�QRW�WR�EH�WRR�GLIILFXOW�RU�
H[SHQVLYH� ZLWK� FRQWHPSRUDU\� FRPSXWHU�
JUDSKLFV��DQG�D�YLVLRQ�RI�(+¶V�6DOVLEXU\�3ODLQ�
PDSSLQJ� DV� ILHOGV�� IDUPV�� FRZV� DQG� SHRSOH�
ZRXOG�EH�VR�PXFK�PRUH�XQGHUVWDQGDEOH�WKDQ�D�
SODQH�VXUIDFH�RI�UHG�DQG�JUHHQ�OLQHV��

6R� WR� JHW� EDFN� WR� (XURSH�� � ,Q� HDFK� FRXQWU\� ,�
ZRXOG� VXJJHVW�ZH�QHHG� WR� VHOHFW� NH\� DUHDV� RU�
VLWHV�� SUHIHUDEO\� ZHOO� NQRZQ� RQHV�� WKDW� KDYH�
QHZ�LQIRUPDWLRQ�IURP�DHULDO�VXUYH\���7KHVH�WKHQ�
QHHG�PDSSLQJ� WR� VKRZ�ZKDW�DHULDO� VXUYH\�KDV�
DGGHG� DQG� WKHQ� LQWHUSUHWLQJ� WR� VKRZ�
UHFRQVWUXFWLRQV� RI� WKH� SDVWV� WKDW� WKH� QHZ�
LQIRUPDWLRQ�DOORZV�XV�WR�SURSRVH���8VH�RI�D�ZHOO�
NQRZQ� IRFXV� IRU� VXFK� ZRUN� PHDQV� WKDW� WKHUH�
PD\�EH�D�SRVVLELOLW\�RI�ZLGHVSUHDG�±�E\�ZKLFK�
,�PHDQ�SUHVV�DQG�79�±�FRYHUDJH���3XEOLF�LQWHUHVW�
PD\�LQFUHDVH�DFDGHPLF�DZDUHQHVV�DQG�WRJHWKHU�
WKH\�PD\�SURYLGH�D�EHWWHU�IRRWLQJ�IURP�ZKLFK�WR�
SXVK�IRU�PRUH�IXQGLQJ�DQG�KHQFH�2WWR¶V�µ6WULNH�
)RUFH¶��

7KH�ODVW�LVVXH�RI� $$5*QHZV��LQFOXGHG�FRPPHQW�
RQ�WKH�$XVWULDQ�µ6WULNH�)RUFH¶�ZKLFK�KDV�EHHQ�
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$LU3KRWR�LV�D�SURJUDP�ZULWWHQ�E\�,UZLQ�6FROODU�WR�DOORZ�DHULDO�SKRWRJUDSKV�WR�EH�WUDQVIRUPHG�
WR�PDWFK�PDSV��6FROODU���������+LV�SLRQHHULQJ�XVH�RI�FRPSXWHUV�IRU�PDSSLQJ�JRHV�EDFN�WR�WKH�
HDUO\�����V�DQG�GHYHORSPHQW�FRQWLQXHG�DW�%RQQ�XQWLO�KLV�UHWLUHPHQW��HJ�6FROODU�������6FROODU�
HW�DO� ��������$LU3KRWR�XVHV�VRPH�RI�WKH�DOJRULWKPV�DQG�PHWKRGV�WKDW�ZHUH�FUHDWHG�GXULQJ�WKDW�
SHULRG� EXW� KDYH� EHHQ� UHZULWWHQ� IRU� D� :LQGRZV� HQYLURQPHQW�� � ,� KDYH� EHHQ� WHVWLQJ�
GHYHORSPHQWV��DQG�XVLQJ�WKH�SURJUDP��IRU�PRUH�WKDQ�WZR�\HDUV�DQG�QRZ�XVH�LW�IRU�DOO�P\�
PDSSLQJ�ZRUN���7KLV�QRWH�KDV�EHHQ�ZULWWHQ�WR�GHVFULEH�VRPH�RI�P\�XVHV�RI�$LU3KRWR�DQG�DOVR�
WR�VHUYH�DV�D�EULHI�FRPSDUDWLYH�FRPPHQW�WR�WKH�UHFHQW�DUWLFOH�E\�-RKQ�+DLJK�DERXW�KLV� $(5,$/�
���+DLJK�������VHH� %RRNV�RI�LQWHUHVW"�����-XGJLQJ�E\�WKH�ODWWHU��ZKLOH�WKHUH�DUH�VLPLODULWLHV�LQ�
WKH�WZR�SURJUDPV�±�LH�WKH\�ERWK�DOORZ�WUDQVIRUPDWLRQ�RI�DLU�SKRWRV�±�WKHUH�DUH�D�QXPEHU�RI�
LPSRUWDQW�GLIIHUHQFHV�WKDW�DIIHFW�WKHLU�XVH�DQG�XVDELOLW\��

$LU3KRWR� FDQ� EH� GRZQORDGHG� IURP� VHYHUDO� ZHE� VLWHV� DQG� LV� LQVWDOOHG� YLD� WKH� IDPLOLDU�
DXWRPDWHG�0LFURVRIW� SURFHVV�� �7KH�SURJUDP�FRPHV�ZLWK� LQWHUDFWLYH� RQ�VFUHHQ�+HOS� DQG�
7XWRULDO�ZKLFK�PD\�EH�DFFHVVHG�IURP�WKH�SURJUDP�RU�H[WHUQDOO\���$IWHU�LQVWDOODWLRQ�DQG�DW�DQ\�
WLPH�GXULQJ�XVH�RI�$LU3KRWR��6HWXS�FDQ�EH�FKDQJHG�WR�VXLW�UHTXLUHPHQWV��DOORZLQJ�D�FKRLFH�RI�
���QDWLRQDO�DQG�LQWHUQDWLRQDO�JULGV��DOO�RI�ZKLFK�FDQ�EH�JHRUHIHUHQFHG�IRU�RXWSXW�WR�*,6��
$XWR&$'��HWF���D�UDQJH�RI�WUDQVIRUPDWLRQ�RXWSXWV��HJ�ZLWK�WKH�PDS�RYHUSULQWHG�DV�EODFN�RU�
ZKLWH�OLQHV��RU�RQ�D�EODQN�EDFNJURXQG���D�FKRLFH�RI�IRXU�WUDQVIRUPDWLRQ�DOJRULWKPV��DQG�WKUHH�
OHYHOV�RI�LQWHUSRODWLRQ���'HIDXOW�VHWWLQJV�DUH�WR�RXWSXW�DV�D�EPS�ILOH�ZLWK�����FRORXUV�RQ�D�
ZKLWH�OLQHG�PDS��IRXU�SRLQW�WUDQVIRUPDWLRQ�DQG�QR�KHDGHU�IRU�*,6���0\�WHDFKLQJ�KDV�VKRZQ�
WKDW�RSHUDWLRQ�RI�WKH�SURJUDP��E\�EXWWRQ�ZLWK�GURS�GRZQ�PHQXV�DQG�RU�NH\HG�DOWHUQDWLYHV��LV�
IDLUO\�LQWXLWLYH��

$�ILUVW�VWHS�FRXOG�EH�WR�XVH�WKH�7:$,1�OLQN�IURP�$LU3KRWR�WR�VFDQ�GDWD���,PDJHV�FDQ�WKHQ�EH�
PRGLILHG�XVLQJ�WKH�(GLW�0RGLI\,PDJH�IDFLOLW\�ZKLFK�HQDEOHV�FKDQJHV�WR�FRORXU��FRQWUDVW��
JDPPD��HWF��DOORZV�VKDUSHQLQJ�DQG�ILOWHULQJ�FRQWURO��DQG�FDQ�EH�XVHG�WR�URWDWH��]RRP�DQG�FURS��
6R��IRU�H[DPSOH��D�VFDQQHG�FRORXU�DLU�SKRWRJUDSK�PD\�EH�EULJKWHQHG�XS�DQG�JLYHQ�PRUH�
FRQWUDVW��DQG�D�JUH\VFDOH�VFDQQHG�PDS�FRQYHUWHG�WR�D���ELW�ILOH���$IWHU�H[LWLQJ�(GLW�DQG�VDYLQJ�
FKDQJHV��WKH�XVHU�LV�OHIW�ZLWK�WKH�PDS�DQG�SKRWRJUDSK�LQ�VHSDUDWH�ZLQGRZV�RQ�VFUHHQ���,I�
:LQ17�LV�WKH�RSHUDWLQJ�V\VWHP�WKHUH�PD\�EH�DQ�XQOLPLWHG�QXPEHU�RI�ZLQGRZV�RSHQ��ZLWK�
:LQ������D�PD[LPXP�RI���LV�DGYLVHG��

,I�,�DP�XVLQJ�D�VFDQQHG�PDS��P\�QH[W�VWHS�LV�WR�DGG�&DOLEUDWLRQ���7KLV�LV�VLPSO\�GRQH�E\�
PRYLQJ�WKH�FURVV�KDLU�FXUVRU�WR�D�PLQLPXP�RI�IRXU�JULG�LQWHUVHFWLRQV�DQG�W\SLQJ�LQ�WKH�FR��
RUGLQDWH� YDOXHV�� � )RU� 8.�PDSV� WKHVH�PD\� EH� HLWKHU� DV� OHWWHU�QXPEHU� FRPELQDWLRQV� �HJ�
7)������������ RU� QXPHULFDO� ���������������� � +HLJKWV� FDQ� DOVR� EH� LQSXW� DV� D� WKLUG�
FRPSRQHQW� RI� FR�RUGLQDWH� GDWD�ZKHUH� WKLV�PD\� EH� EHQHILFLDO�� � &DOLEUDWHG�PDSV�PD\� EH�
$OLJQHG�WR�JULG���7KLV�FRUUHFWV�WKH�VKDSH�DQG�VL]H�RI�WKH�RULJLQDO�DQG�DQ\�PLVSODFHPHQW�LQ�WKH�
VFDQQHU���$LU3KRWR�DOVR�DOORZV�LPSRUW�RI�$XWR&$'�G[I����GDWD�YLD�DQ�LQWHJUDWHG�SURJUDP�WKDW�
RSHQV�D�G[I�PDS�DQG�OHWV�WKH�XVHU�VHOHFW�WKH�DUHD�UHTXLUHG�IRU�HDFK�LQGLYLGXDO�WUDQVIRUPDWLRQ��
7KHVH�LPSRUWHG�G[I�GDWD�UHWDLQ�WKHLU�FRUUHFW�DOLJQPHQW�DQG�JHRUHIHUHQFLQJ�LQIRUPDWLRQ���0DS�
FR�RUGLQDWHV��VKRZLQJ�WKH�PRXVH�SRVLWLRQ��DSSHDU�DW�WKH�ERWWRP�RI�WKH�VFUHHQ��HJ�)LJ�����

8VLQJ�$LU3KRWR������

5RJ�3DOPHU�
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&RQWURO�SRLQWV�DUH�DGGHG�QH[W���1RUPDOO\�XVLQJ�D�FURVV�KDLU�FXUVRU��ZKLFK�PD\�EH�DGMXVWHG�IRU�
PDJQLILFDWLRQ�DQG�VL]H��EXW�DGGLWLRQDOO\��DQG�XVHIXOO\��E\�GUDZLQJ�OLQHV�WKDW�LQWHUVHFW��)LJ����

RU�E\�W\SLQJ�FR�RUGLQDWHV���7KH�ODVW�WZR�PHWKRGV�DOORZ�
SRLQWV�WR�EH�DGGHG�RXWVLGH�WKH�PDS�DQG��ZLWK�LQWHUVHFW��
RXWVLGH�WKH�SKRWRJUDSK�VR�DV�WR�IL[��IRU�H[DPSOH��WKRVH�
ILHOG�FRUQHUV�WKDW�DQ\�ORZ�IO\LQJ�DHULDO�SKRWRJUDSKHUV�
MXVW�PLVVHG�� �&RQWURO� SRLQWV� FDQ� EH� VHW� WR� QXPEHU�
DXWRPDWLFDOO\��GHIDXOW�VHWWLQJ��RU�PDQXDOO\���$W�DQ\�
VWDJH�LQ�WKLV�SURFHVV��FRQWURO�SRLQWV�FDQ�EH�PRYHG��
GLVDEOHG��DQ�RSHUDWLRQ�LQ�ZKLFK�D�FOLFN�RQ�HLWKHU�WKH�
PDS�RU�SKRWRJUDSK�LV�FDUULHG�DXWRPDWLFDOO\�WR�WKH�RWKHU�
LPDJH���RU�GHOHWHG��

)LJXUH�����&RQWURO�SRLQW�DGGHG�E\�LQWHUVHFWLRQ��

:KHQ�FRQWURO�DSSHDUV�VDWLVIDFWRU\��DQG�ZLWK�WKH�VDPH�QXPEHU�RI�SRLQWV�RQ�SKRWRJUDSK�DQG�
PDS��WKH�ZLQGRZV�DUH�LGHQWLILHG�DV�6RXUFH�RU�7DUJHW�DQG�WKH�WUDQVIRUPDWLRQ�EXWWRQ�FOLFNHG���$�
GLDORJXH�ER[�VKRZV�SURJUHVV�DQG�WKH�WLPH�WDNHQ�WR�SURFHVV�WKH�LPDJH��)LJ������0LVPDWFKHV�RI�
FRQWURO�FDQ�EH�GLVSOD\HG�DW�DQ\�WLPH��DQG�VDYHG�DV�D�ILOH��DQG�LW�LV�IURP�WKLV�SRLQW�WKDW��IRU�PH��
WKH�HOHJDQFH�RI�$LU3KRWR�LV�PRUH�WKDQ�GHPRQVWUDWHG���2QH�RI�WKH�UHFHQW�DGGLWLRQV�WR�$LU3KRWR�

)LJXUH�����9LHZ�RI�VFUHHQ�DIWHU�WUDQVIRUPDWLRQ��OHIW�ZLQGRZ��ZLWK�ER[�VKRZLQJ�WLPH�WDNHQ�DQG�EXWWRQ�WR�
GLVSOD\�PLVPDWFKHV�RI�FRQWURO�SRLQWV���2XWSXW�KDV�EHHQ�VHOHFWHG�WR�ZULWH�PDS�LQ�EODFN�OLQH�RYHU�WKH�
SKRWRJUDSK����0DS�UHSURGXFHG�ZLWK�NLQG�SHUPLVVLRQ�RI�2UGQDQFH�6XUYH\��&URZQ�FRS\ULJKW�1&�����
�������3KRWR��53������������
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LV�DQ�LQWHUDFWLYH�PHWKRG�RI�µWZHDNLQJ¶�FRQWURO�SRLQWV�LQ�RQH�SL[HO�XQLWV���7KLV�FRPHV�LQWR�LWV�
RZQ�DIWHU�DOPRVW�DOO�WUDQVIRUPDWLRQV�DV�LV�VKRZQ�LQ�WKH�H[DPSOH�LOOXVWUDWHG��)LJ������&RQWURO�
SRLQW�PLVPDWFKHV� DUH� UHDVRQDEOH� IRU� D���������PDS�EDVH��EXW�RQH�SRLQW� FRXOG�EH�EHWWHU�
PDWFKHG���7ZHDNLQJ�WKDW�SRLQW�RQ�WKH�6RXUFH�SKRWRJUDSK��E\�XVH�RI�WKH�IRXU�DUURZ�NH\V��
VKRZV�FKDQJHV�LQ�WKH�PLVPDWFK�ER[�WKDW�FDQ�EH�PRQLWRUHG�XQWLO�WKH�SRLQW�KDV�EHHQ�PRYHG�WR�D�
QHZ�SRVLWLRQ� DW�ZKLFK� LWV�PLVPDWFK� VHHPV� VXLWDEO\� UHGXFHG�� �&OLFNLQJ� WKH�8QGR�EXWWRQ�
UHPRYHV�WKH�ILUVW�WUDQVIRUPDWLRQ��DQG�7UDQVIRUP�UHSRVLWLRQV�WKH�6RXUFH�XVLQJ�WKH�QHZ�FRQWURO�
SRVLWLRQV��)LJ������7KLV�VHTXHQFH�FDQ�EH�FRQWLQXHG�XQWLO�D�VDWLVIDFWRU\�VHW�RI�PLVPDWFKHV�KDYH�
EHHQ�DFKLHYHG��

7KH�VDPH�IDFLOLW\�DOVR�PDNHV�SRVVLEOH�WUDQVIRUPDWLRQ�RI�REOLTXHV�ZKLFK�KDYH�DQ�LQVXIILFLHQW�
QXPEHU�RI�IL[HG�FRQWURO�SRLQWV���7KLV�ZDV�ILUVW�GHPRQVWUDWHG�WR�PH�E\�,UZLQ�6FROODU�XVLQJ�RQ�
RI�2WWR�%UDDVFK¶V�REOLTXHV�RI�6ZLW]HUODQG�RQ�ZKLFK�WKHUH�ZHUH�WKUHH�DGHTXDWH�FRQWURO�SRLQWV�
DQG�D�ZLJJO\�WUDFN���$Q�DGGLWLRQDO�WZR�SRLQWV�ZHUH�SODFHG�DW�DSSUR[LPDWHO\�WKH�VDPH�SRVLWLRQV�
DORQJ�WKH�WUDFN�RQ�WKH�PDS�DQG�SKRWRJUDSK�DQG��DIWHU�WUDQVIRUPDWLRQ��ZDV�DEOH�WR�WZHDN�WKHP�
XQWLO�VDWLVIDFWRU\�PLVPDWFK�YDOXHV�KDG�EHHQ�DWWDLQHG���2Q�VFUHHQ�FRPSDULVRQ�FRQILUPHG�WKDW�
WKH�SKRWRJUDSK�KDV�EHHQ�FRUUHFWO\�ORFDWHG��

7KHUH�LV�D�ZLGH�FKRLFH�RI�WKLQJV�WKDW�FDQ�EH�GRQH�ZLWK�D�WUDQVIRUPHG�LPDJH���$W�D�EDVLF�OHYHO��
FR�RUGLQDWHV�RI�VHFRQGDU\�FRQWURO�SRLQWV��WUHHV��SROHV��HWF��PD\�EH�UHDG�YLD�WKH�PRXVH��,W�PD\�
EH�VDYHG�LQ�D�UDQJH�RI�EDVLF�ILOH�IRUPDWV��HJ�EPS��MSJ��WLI��HPI��ZPI���SULQWHG��WR�DQ�DEVROXWH�
VFDOH�LI�WKH�PDS�KDV�EHHQ�FDOLEUDWHG���RU�VDYHG�ZLWK�DSSURSULDWH�KHDGHUV�IRU�*,6�RU�$XWR&$'��
7KH�ODWWHU�LV�P\�XVXDO�URXWH�DQG��DIWHU�YLVXDOO\�FKHFNLQJ�WKDW�D�WUDQVIRUPDWLRQ�LV�FRUUHFW��,�FDQ�
WUDQVIRUP�RQ�WR�D�EODQN�EDFNJURXQG�DQG�VDYH�WKDW�XQFOXWWHUHG�ILOH�IRU�LPSRUW�LQWR�$XWR&$'�
0DS�ZKHUH�LW�FDQ�EH�OD\HUHG�ZLWK�26�GLJLWDO�GDWD��

,UZLQ�6FROODU�DQG��,�WKLQN��-RKQ�+DLJK��HFKRLQJ�0DULO\Q�%URZQ�LQ� $$5*QHZV� �������KRSH�WKDW�
WUDQVIRUPDWLRQ�RI�DLU�SKRWRJUDSKV�DOOHYLDWHV�WKH�QHHG�IRU�VXEMHFWLYH�LQWHUSUHWDWLRQ���:KLOH�WKLV�
PD\�DUJXDEO\��WR�VRPH���EH�DQ�DGHTXDWH�PHDQV�RI�GHSLFWLQJ�WKH�SODQ�RI�D�VLQJOH�VLWH�RQ�µTXLHW¶�
EHGURFN��LW�GRHV�QRW�VHHP�WR�EH�VXLWDEOH�IRU�VKRZLQJ�ODQGVFDSHV�ZKLFK�ZLOO�EH�EDVHG�RQ�PDQ\�
SKRWRJUDSKV�DQG�ZLOO�UHTXLUH�LQWHUSUHWLQJ�WR�VKRZ�FOHDUO\�WKH�DUFKDHRORJLFDO�IHDWXUHV���0RVW�
WUDQVIRUPHG�SKRWRJUDSKV�ZLOO�VKRZ�RQO\�FURS��RU�VRLO�PDUNHG�LQIRUPDWLRQ�ZKLFK��WR�EHFRPH�
FRPSUHKHQVLEOH��QHHGV�WR�EH�LQWHUSUHWHG�DQG�FODVVLILHG�LQWR�IRUP��HJ�GLWFK��SHULJODFLDO�FUDFN��
SLSHOLQH��DQG�RULJLQ��HJ�DUFKDHRORJLFDO��QDWXUDO��UHFHQW����$LU3KRWR�KDV�WKH�IDFLOLW\�WR�PDNH�
PRVDLFV�� VR� D� SLFWRULDO� ODQGVFDSH� FRXOG� EH� FRPSLOHG� LI� UHTXLUHG�� � ,� SUHIHU� WR�ZRUN�ZLWK�
LQGLYLGXDO�WUDQVIRUPDWLRQV�RI�P\�RYHUOD\V�DQG�WR�FRPELQH�WKHP�LQ�D�ILQDO�GUDZLQJ�VWDJH��

$LU3KRWR¶V�+HOS�GHPRQVWUDWHV�RQH�ZD\�WRZDUGV�DFKLHYLQJ�D�OHYHO�RI�REMHFWLYLW\�E\�FRQYHUWLQJ�
D�JUH\VFDOH�SKRWRJUDSK�WR�D�RQH�ELW�LPDJH�VR�WKDW�WKH�VLWH�±�D�SDUWLFXODUO\�FRQWUDVW\�H[DPSOH�±�
LV�DOPRVW�LVRODWHG�IURP�LWV�EDFNJURXQG�DV�EODFN�RQ�ZKLWH���(GLWLQJ���LQWHUSUHWLQJ���FOHDQLQJ�FDQ�
EH�GRQH�RQ�VFUHHQ�XVLQJ�DQ�HUDVHU�DIWHU�ZKLFK�WKH�LPDJH�FDQ�EH�WUDQVIRUPHG��

)LJXUH����RSSRVLWH��XSSHU����0LVPDWFKHV�DIWHU�WUDQVIRUPDWLRQ�ZLWK�SRRUO\�SODFHG�SRLQW�KLJKOLJKWHG���1RWH�
SRVLWLRQ�RI�FRQWURO�SRLQW���LQ�WKH�ULJKW�KDQG�ZLQGRZ���7KLV�ZLOO�EH�WZHDNHG�LQWR�D�EHWWHU�PDWFKHG�SRVLWLRQ�
�VHH�)LJ�����

)LJXUH� �� �RSSRVLWH�� ORZHU��� � 0LVPDWFKHV� DIWHU� WZHDNLQJ�� � 1RWH� WKDW� PRYLQJ� RQH� SRLQW� DIIHFWV� WKH�
PLVPDWFKHV�RI�RWKHUV���7KH�ROG�DQG�QHZ�SRVLWLRQ�RI�FRQWURO�SRLQW���DUH�YLVLEOH�LQ�WKH�ULJKW�KDQG�ZLQGRZ��
$IWHU�XQGRLQJ�WKH�ILUVW�WUDQVIRUPDWLRQ�DQRWKHU�FDQ�EH�PDGH�ZLWK�WKH�QHZO\�SRVLWLRQHG�FRQWURO���$Q\��RU�
DOO��FRQWURO�SRLQWV�FDQ�EH�WZHDNHG�LQ�D�VHULHV�RI�RSHUDWLRQV�EHIRUH�UH�WUDQVIRUPLQJ��

�%RWK�ILJXUHV���0DS�UHSURGXFHG�ZLWK�NLQG�SHUPLVVLRQ�RI�2UGQDQFH�6XUYH\��&URZQ�FRS\ULJKW�1&�����
�������3KRWR��53������������
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,I�,�DP�ZRUNLQJ�ZLWK�P\�RZQ�SKRWRV�,�VRPHWLPHV�VFDQ�RYHUOD\�DQG�SKRWR�WDSHG�WRJHWKHU�DQG�
WKHQ�EULJKWHQ�WKH�SKRWRJUDSK�WR�UHGXFH�RQ�VFUHHQ�FOXWWHU��)LJ������+RZHYHU��WKH�PDMRULW\�RI�
VRXUFH�SKRWRJUDSKV�FRPH�IURP�OLEUDULHV�DQG�QHHG�DQRWKHU�PHWKRG�RI�LQSXWWLQJ��DV�SHUVRQDO�
VFDQQLQJ�RI�SULQWV�LV�QRW�SHUPLWWHG���,�URXWLQHO\�SURGXFH�WUDQVSDUHQW�RYHUOD\V�RI�LQWHUSUHWDWLRQV�
RQ�ZKLFK�FRQWURO�SRLQWV�DUH�DOVR�PDUNHG�DQG�QXPEHUHG�WR�PDWFK�WKRVH�RQ�D�ZRUNLQJ�FRS\�RI�
WKH�PDS���7KHVH�RYHUOD\V�DUH�VFDQQHG�DV�FRORXU�ILOHV��FDQ�EH�HQKDQFHG�LI�QHFHVVDU\��DQG�DUH�
WUDQVIRUPHG�LQVWHDG�RI�WKH�RULJLQDO�DLU�SKRWR��)LJ������8VH�RI�OLEUDULHV�PHDQV�WKDW�PRVW�RI�P\�
ZRUN�LV�GRQH�WKDW�ZD\�±�EXW�,�SUHIHU�LQWHUSUHWLQJ�UHDO�SKRWRV��RIWHQ�YLHZDEOH�VWHUHRVFRSLFDOO\��
WR�WU\LQJ�WR�LQWHUSUHW�D�WUDQVIRUPHG�LPDJH�RQ�VFUHHQ��DV�VKRZQ�E\�0LFKDHO�'RQHXV�DW�$$5*�
������ VHH� DOVR�'RQHXV� DQG�*XJO� ������� � ,W� DOVR� VHHPV� HDVLHU� WR� WUDFH� RYHU� WUDQVIRUPHG�
LQWHUSUHWDWLRQV�LQ�$XWR&$'�0DS�WKDQ�WR�KDYH�WR�GR�P\�WKLQNLQJ�RQ�D�SL[HODWHG�LPDJH���3KRWR�
LQWHUSUHWDWLRQ�FDQ�EH�GLIILFXOW�HQRXJK�ZLWKRXW�GHOLEHUDWHO\�PDNLQJ�LW�KDUGHU��

�%RWK�ILJXUHV���0DS�UHSURGXFHG�ZLWK�NLQG�SHUPLVVLRQ�RI�2UGQDQFH�6XUYH\��&URZQ�FRS\ULJKW�1&�����
�������3KRWR��53�������������,QWHUSUHWDWLYH�RYHUOD\��53�-XQH�������

$�VLPSOH�RYHUOD\�±�E\�ZKLFK� ,�PHDQ�RQH� WKDW�RQO\�VKRZV�FXW�DQG� UDLVHG�DUFKDHRORJLFDO�
IHDWXUHV�±�FDQ�EH�VDYHG�DV�D�JHRWLII�ILOH�DQG�LPSRUWHG�RYHU�D�GLJLWDO��������EDVH�LQ�$XWR&$'�
0DS�ZKHUH�LW�PD\��DQG�KDV��SURYLGHG�DQ�DFFHSWDEOH�JRRG�SODQ�RQ�ZKLFK�WR�EDVH�H[FDYDWLRQ�
WUHQFKHV���1R�µILQDO¶�GUDZLQJ�ZDV�UHTXLUHG�E\�P\�FOLHQW�LQ�WKRVH�FDVHV�DQG�LW�PD\�VXJJHVW�D�
UDSLG�ZD\�IRU�WKH�HIILFLHQW�FRPSLODWLRQ�RI�EXON���������PDSSLQJ���$LU3KRWR�JHRWLII�RXWSXW�
RXJKW�DOVR�WR�ORFDWH�FRUUHFWO\�RQ�JHRWLII�26���������GLJLWDO�PDSV��DQG�FDQ�FHUWDLQO\�EH�OD\HUHG�
ZLWK�D�NLORPHWUH�JULG�WR�SURGXFH�D�TXDUWHU�VKHHW�RYHUOD\��

)LJXUH� ��� � 7UDQVIRUPHG� EULJKWHQHG� DHULDO�
SKRWRJUDSK� SOXV� LQWHUSUHWDWLYH� RYHUOD\�� � 7KH�
RULJLQDO� RYHUOD\� ZDV� FRORXU�FRGHG� DQG� UHWDLQV�
LWV� FRORXU� LQIRUPDWLRQ� LQ� $LU3KRWR�� � 6RPH�
LQIRUPDWLRQ� LV� GLIILFXOW� WR� VHH� DJDLQVW� WKH� GDUN�
FURS�EDFNJURXQG��

)LJXUH�����7UDQVIRUPHG�LQWHUSUHWDWLYH�RYHUOD\��
7KH�TXDOLW\�RI�UHVXOW�UHIOHFWV�WKH�VWUHQJWK�RI�WKH�
RULJLQDO�LQN�OLQHV���&RORXUHG�OLQHV��WKHVH�ZHUH�
UHG��GR�QRW�SURYLGH�DV�VWURQJ�D�UHVXOW�DV�EODFN�
EXW�WKHLU�XVH�FDQ�PRUH�HDVLO\�FRQYH\�D�UDQJH�
RI�LQIRUPDWLRQ��
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:RUNLQJ�PDLQO\�LQ�WKH�IODWODQG�DUHDV�RI�%ULWDLQ�,�KDYH�PDGH�OLWWOH�SUDFWLFDO�XVH�RI�$LU3KRWR¶V�
WHUUDLQ�PRGHOOLQJ�IDFLOLWLHV�WKDW�DOORZ�WUDQVIRUPDWLRQV�XVLQJ�WKH�WKUHH�SRLQW�)LVFKOHU�%ROOHV�
PHWKRG���0RUH�WKDQ�WKUHH�FRQWURO�SRLQWV�FDQ�EH�XVHG�DQG�ZLOO�KHOS�LQFUHDVH�DFFXUDF\���$�
WHUUDLQ�PRGHO�LV�PDGH�E\�FOLFNLQJ�KHLJKW�SRLQWV�RQ�D�FRQWRXU�PDS�YLD�D�PRXVH�GULYHQ�FXUVRU��
7KHUH�LV�QR�OLPLW�WR�WKH�QXPEHU�RI�KHLJKWV�DQG�RQH�RI�P\�WHVW�VHWV�XVHV�D�PRGHO�ZLWK������
KHLJKWV�ZKLFK�ZHUH�LQSXW�LQ�DERXW����PLQXWHV���$�PLQLPXP�RI�ILYH�WHUUDLQ�KHLJKWV�LV�UHTXLUHG�
E\�WKH�SURJUDP���7KH�FRPSOHWHG�PRGHO�FDQ�EH�FUHDWHG�XVLQJ�D�FKRLFH�RI�WZR�LQWHUSRODWLRQ�
WHFKQLTXHV�DQG�GLVSOD\HG�LQ�IRXU�IRUPV��WKUHH�FRORXUHG�DQG�RQH�ZKLFK�DOORZV�WKH�GLUHFWLRQ�RI�
OLJKW�WR�EH�FRQWUROOHG��HQGSLF����0RGHOV�FDQ�EH�URWDWHG��DQG�VDYHG�IRU�XVH�HOVHZKHUH���7KH�
)LVFKOHU�%ROOHV�PHWKRG�UHTXLUHV�VRPH�NQRZOHGJH��RU�D�JRRG�JXHVV��DERXW�WKH�FDPHUD�WKDW�ZDV�
XVHG��DV�IRFDO�OHQJWK�DQG�QHJDWLYH�GLPHQVLRQV�KDYH�WR�EH�LQSXW���$IWHU�WKH�WHUUDLQ�PRGHO�KDV�
EHHQ�FUHDWHG��ZLWK�FRQWURO�LQ�SODFH�DQG�SULQFLSDO�SRLQW�LQGLFDWHG��WKH�XVHU�LV�RIIHUHG�XS�WR�IRXU�
VROXWLRQV�IRU�WUDQVIRUPDWLRQ���8VH�RI�8QGR�ZLOO�HQDEOH�WKHVH�WR�EH�UXQ�XQWLO�WKH�EHVW�ILW�LV�
SURGXFHG�� � $V� EHIRUH�� FRQWURO� SRLQW� WZHDNLQJ� FDQ� EH� XVHG� XQWLO� D� VDWLVIDFWRU\� UHVXOW� LV�
DFKLHYHG��

2WKHU� XVHIXO� IDFLOLWLHV� LQ�$LU3KRWR� DUH� LWV� IXQFWLRQ� IRU� MRLQLQJ� XS� WR� IRXU� VFDQQHG�PDSV�
VLPXOWDQHRXVO\���7KLV�LV�D�VLPSOH�SURFHVV�WKDW�SURGXFHV�VHDPOHVV�PDS�EDVHV�IRU�WUDQVIRUPDWLRQ�
RI�LQFRQYHQLHQWO\�ORFDWHG�VLWHV���7KHUH�LV�DOVR�D�SURMHFW�KLVWRU\�OLVW�ZKLFK�FDQ�EH�VDYHG�DQG�
UHFDOOHG���7KH�SURJUDP�PDNHV�IXOO�XVH�RI�WKH�:LQGRZV�HQYLURQPHQW�±�DV�IRU�H[DPSOH��LQ�LWV�
XQOLPLWHG�QXPEHUV�RI�FRQWURO�DQG�KHLJKW�SRLQWV�±�DQG�KDV�D�YHU\�EURDG�UDQJH�RI�RSWLRQV�
DYDLODEOH�ZKLFK�DOORZ�LW�WR�EH�XVHG�ZLWK�HTXDO�HDVH�DQG�SUHFLVLRQ�MXVW�DERXW�DQ\ZKHUH�LQ�WKH�
ZRUOG�WKDW�DUFKDHRORJLFDO�DLU�SKRWRJUDSK\�LV�OLNHO\�WR�EH�UHOHYDQW���7KH�VFRSH�RI�WKH�SURJUDP�
LV�UHIOHFWHG�LQ�LWV�UHJLVWHUHG�XVHUV�ZKR�DUH�VFDWWHUHG�EHWZHHQ�1HZ�0H[LFR�DQG�7DVPDQLD��

3KRWR�LQWHUSUHWHUV�LQ�WKH�8.�RZH�FRQVLGHUDEOH�WKDQNV�WR�-RKQ�+DLJK�IRU�SURYLGLQJ�XV�ZLWK�
$(5,$/����,Q�P\�RZQ�FDVH��,�XVHG� $(5,$/����WR�SURGXFH�VHYHUDO�WKRXVDQG�UHFWLILFDWLRQV�ZKLFK�OHW�
PH�PDS�ODUJH�FKXQNV�RI�WKH�)HQODQG�DQG�KDV�KHOSHG�PH�VWD\�DOLYH�VLQFH������E\�PHHWLQJ�WKH�
VKRUW�WLPHVFDOHV�UHTXLUHG�LQ�WKH�FRPPHUFLDO�DUFKDHRORJLFDO�ZRUOG��VHH�3DOPHU���������-RKQ�
+DLJK�ZRXOG�UHVSRQG�WR�VXJJHVWLRQV�±�P\�RZQ�DQG�WKRVH�RI�RWKHUV�±�WR�LPSURYH�RU�FKDQJH�WKH�
VRIWZDUH��DQG� $(5,$/�����DQG����HYROYHG�LQWR�D�SURJUDP�WKDW�DGHTXDWHO\�VHUYHG�WKH�QHHGV�RI�WKH�
8.�LQWHUSUHWHUV��EXW�SDLG�PLQLPDO�DWWHQWLRQ�WR�µH[WHUQDO¶�XVHUV���7KH�ODVW�WKUHH�\HDUV�KDYH�VHHQ�
VLPLODU�UHVSRQVHV�ZLWK�,UZLQ�6FROODU�±�VLPLODU�WR�D�JUHDWHU�H[WHQW�DV�KH�DQG�,�KDYH�H[FKDQJHG�
RYHU�����HPDLOV��PRVW�RI�ZKLFK�KDYH�EHHQ�FRQFHUQHG�ZLWK�WHVWLQJ�DGGLWLRQV�RU�FKDQJHV�WR�
$LU3KRWR���2WKHU�PRGLILFDWLRQV�ZHUH�EHLQJ�PDGH�GXULQJ�WKLV�WLPH�WR�DOORZ��IRU�H[DPSOH��RQH�
XVHU�WR�SURFHVV�VDWHOOLWH�LPDJHV�DQG�DQRWKHU�WR�PDNH�KXJH�PRVDLFV�LQ�D�YHU\�WKUHH�GLPHQVLRQDO�
FRXQWU\���$LU3KRWR�LV�ZULWWHQ�XVLQJ�D�SURDFWLYH�DSSURDFK�ZKLFK�PHDQV�WKDW�DOUHDG\�$LU3KRWR�
�����ZLOO�UXQ�XQGHU�:LQGRZV������DQG�0(�±�WKH�ODWWHU�QRW�GXH�IRU�UHOHDVH�XQWLO�6HSWHPEHU�
�����±�DQG�LV�ZHOO�HTXLSSHG�IRU�FXUUHQW�DQG�IXWXUH�XVH�DQ\ZKHUH�LQ�WKH�ZRUOG��

5HIHUHQFHV�

'RQHXV��0��DQG�*XJO��&����������,QWHUSUHWDWLRQ�DQG�PDSSLQJ�RI�DHULDO�SKRWRJUDSKV�XVLQJ�
GLJLWDO� SKRWRJUDPPHWU\� DQG� *,6�� � ,Q� -� )DVVELQGHU� DQG� :�(�� ,UOLQJHU� �HGV��
$UFKDHRORJLFDO� 3URVSHFWLRQ�� WKLUG� LQWHUQDWLRQDO� FRQIHUHQFH� RQ� DUFKDHRORJLFDO�
SURVSHFWLRQ���$UEHLWVKHIWH�GHV�%D\HULVFKHQ�/DQGHVDPWHV�IXU�'HQNPDOSIOHJH� ����������
����
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+DLJK��-�*�%����������'HYHORSLQJ�UHFWLILFDWLRQ�SURJUDPV�IRU�VPDOO�FRPSXWHUV�� $UFKDHRORJLFDO�
3URVSHFWLRQ� ����������

3DOPHU��5����������8VLQJ�$HULDO������ $$5*QHZV� �����������
6FROODU��,����������7UDQVIRUPDWLRQ�RI�H[WUHPH�REOLTXH�DHULDO�SKRWRJUDSKV�WR�PDSV�RU�SODQV�E\�

FRQYHQWLRQDO�PHDQV�RU�E\�FRPSXWHU���,Q�'�5��:LOVRQ��HG�� $HULDO�5HFRQQDLVVDQFH�IRU�
$UFKDHRORJ\���&RXQFLO�IRU�%ULWLVK�$UFKDHRORJ\�5HVHDUFK�5HSRUW� ������������

6FROODU�� ,��� ������ � $LU3KRWR� ±� D� :LQ17�:LQ��� SURJUDP� IRU� JHRPHWULF� SURFHVVLQJ� RI�
DUFKDHRORJLFDO�DLU�SKRWRV�� $$5*QHZV� ������������

6FROODU��,���7DEEDJK��$���+HVVH��$��DQG�+HU]RJ��,��������� $UFKDHRORJLFDO�3URVSHFWLQJ�DQG�
5HPRWH�6HQVLQJ���&DPEULGJH��

(QGSLF���3DUW�RI�+DPEOHGRQ�+LOO��'RUVHW��WKH�KLOOIRUW�VSXU�KDV�EHHQ�RPLWWHG����7HUUDLQ�PRGHO�FUHDWHG�IURP�
����� LQSXW� KHLJKWV�PRGHOOHG� XVLQJ�1DWXUDO�1HLJKERU� LQWHUSRODWLRQ�� � 7KH� GLVSOD\� KDV� EHHQ�PDGH� E\�
URWDWLQJ�WKH�PRGHO�WR�DFKLHYH�D�YLVXDOO\�SOHDVLQJ�GLUHFWLRQ�RI�YLHZ�DQG�WKHQ�XVLQJ�WKH�RSWLRQ�IRU�DGMXVWLQJ�
GLUHFWLRQ�DQG�LQWHQVLW\�RI�OLJKWLQJ���7KLV�LV�RQH�RI�WKH�µH[WUDV¶�LQ�$LU3KRWR�ZKLFK�FDQ�EH�XVHG�WR�SURGXFH�
XVHIXO�YLVXDOLVDWLRQV�� �+HLJKWV� LQSXW� IURP�HQODUJHG���������26�PDS��FRQWRXU� LQWHUYDO����IHHW�� �6FDOH�
KHLJKW�EDU�RQ�PRGHO�LV�PHWULF� 2'���
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5HFHQW�ZHE�SDJHV�

7KHVH�VLWHV�KDYH�GULIWHG�LQ�RYHU�WKH�SDVW�VL[�PRQWKV���$OO�KDYH�EHHQ�LQVSHFWHG��VRPH�YHU\�
UDSLGO\��WR�FKHFN�WKHLU�VXLWDELOLW\�IRU�$$5*�PHPEHUV��

$HULDO�SKRWRJUDSKV�RI�WKH�.UDNRZ�UHJLRQ��3RODQG��

KWWS���ZZZ�JRUSRO�NUDNRZ�SO�LQGH[HQ�KWPO�

0DUWLQ�*RMGD¶V�SDJHV�ZKLFK�LQFOXGH�DQ�RXWOLQH�RI�KLV�VSDWLDO�DUFKDHRORJ\�SURJUDPPH�DV�ZHOO�
DV�DQ�LQWURGXFWLRQ�WR�DVSHFWV�RI�WKH�DHULDO�ZRUOG��EXW�QR�OLQN�WR�WKH�$$5*�SDJH"���

ZZZ�DUXS�FDV�F]�DLUDUFK��
ZZZ�DUXS�FDV�F]�VSSF��

7KRVH�RI�\RX�ZLWK�KLVWRULF�FROOHFWLRQV� WR�PDQDJH�DQG�PDLQWDLQ�PD\�EH� LQWHUHVWHG� LQ� WKH�
IROORZLQJ�VLWH�WKDW�'DY\�6WUDFKDQ�IRUZDUGHG���7KH�8QLYHUVLW\�RI�,OOLQRLV�/LEUDU\�KDV�EHJXQ�D�
FROODERUDWLYH�SURMHFW�WR�PDNH�GLJLWDO�FRSLHV�RI�VRPH��������RI�WKH�HDUOLHVW�DHULDO�SKRWRV�RI�WKH�
VWDWH�RI�,OOLQRLV��
7KH�PRYH� LV� WR�DVVXUH�SUHVHUYDWLRQ�RI� WKH�FROOHFWLRQ�DQG� WR�PDNH� WKH�SKRWRJUDSKV�PRUH�
DFFHVVLEOH�WR�D�EURDG�DXGLHQFH���7KH�ZHE�VLWH�VKRZV�WKHLU�ILUVW�VWHSV�DQG�LQFOXGHV�VDPSOH�
SKRWRJUDSKV�OLQNHG�WR�D�GDWDEDVH�WKDW�FDQ�EH�VHDUFKHG�E\�WH[W�RU�JHRVSDWLDO�TXHULHV��

KWWS������������������SURMHFWV�DHULDOBSKRWRV��

$�XVHIXO�GLVFRYHU\�E\�7RE\�'ULYHU��
/DQGPDUN�DQG�WKH�2UGQDQFH�6XUYH\�KDYH�D�QHZ�VLWH�IRU�ZKLFK�\RX�FDQ�VHDUFK�DQ\ZKHUH�LQ�
WKH�FRXQWU\�DQG�FDQ�YLHZ�WKH��VW�HGLWLRQ�&RXQW\�6HULHV�PDSV�IRU�YLOODJHV��WRZQV��DQ\ZKHUH��
<RX�FDQ�SULQW�WKHP�RII�EXW�WKH\�UHPDLQ�VXEMHFW�WR�WKH�XVXDO�FRS\ULJKW�UXOHV�DQG�UHJXODWLRQV��

KWWS���ZZZ�ROG�PDSV�FR�XN�LQGH[�KWP�

'DY\�6WUDFKDQ�IRXQG�WKLV�FKHDS�VRXUFH�RI�ILOP��FRQGLPHQWV�IRU�LQNMHW�SULQWHUV��&'�520V��
EDWWHULHV�DQG�D�IHZ�RWKHU�WKLQJV�WKDW�ZH�DOO�QHHG���,WV�SULFHV�DUH�LQ�SRXQGV�VWHUOLQJ�±�VR�PD\�EH�
XVHIXO�WR�8.�PHPEHUV��

ZZZ��GD\VKRS�FRP�
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Books of interest? 

 
Royal Commission on the Ancient and Historical Monuments of Scotland.  Scotland from the 

Air 1939-49. Volume 1. Catalogue of the Luftwaffe Photographs in the National Monuments 

Record.  1999.  £3.50.  ISBN I-902419-05-7. 
 

This excellent little book is a catalogue of wartime German target dossiers illustrated by 
Luftwaffe aerial photographs and provides a finding aid to the index of German cover of 

Scotland held by the United States National Archives.  

 
It begins with a short Preface (p2), followed by an Introduction (pp4-8) which briefly 

chronicles GAF reconnaissance operations (pp4-5) and a short section (Target Scotland)  
detailing Operations over Scotland (pp5-7). There is a listing of the NMRS imagery by 

location (p7-11) and a map showing these (p7). The core of the book (pp12-54) is a 

‘Descriptive Gazetteer’. This consists of brief entries, grouped by County, on the 126 
Luftwaffe target document sets held in copy form by the NMRS, followed by an appendix 

listing all Imperial War Museum-derived imagery in the NMRS, a Topographic index, a 
thematic index listing the targets by type (bridges, airfields, etc: p59) and finally a glossary of 

terms (p 62).  

 
The thumbnail sketch of GAF reconnaissance operations (pp4-5) is a useful overview of a 

little-known subject. One of two additions might be made. To the list of aircraft taking 
imagery over Scotland may be added one single engined aircraft type at least. Drop-tank 

equipped FW 190 appear to have been used from time to time to overfly Scapa Flow. On the 

subject of archives, the original film rolls do not appear to have been seized by the Soviets, as 
stated on p4: the Archiv der Fliegerfilm was destroyed on the River Saale in April 1945. 

There are some slips. On p4, Staffel 123 should be Gruppe 123 –a FernaufklarungsGruppe. 
The letters L and R do represent  ‘Links’ and ‘Rechts’ –left and rights of split verticals, but 

‘S’ is usually not Schrage (p5), but ‘Spektrum’. It really only occurs with area collector 

cameras either as a sole identifier or part of a bigram such as SG, or SK. Stereo cover was 
taken on many missions (p5): after all these were Reihenbilder ‘series picture’ cameras.  

Surviving covers at the United States National Archives (NARA) make this clear 
 

McLaren implies that the data chambers, usually visible in the corners of the prints, were 

trimmed off the imagery when it was copied for the NMRS. In fact the trimming was done 
when the original target documents were made up at Luftwaffe Vth Abteilung. Sometimes the 

cropping left traces of these chambers: for example, part of a clock can be seen on the image 
on p37 and a circular sticker obscuring another chamber is partly visible on the photograph on 

p20. Since one of these chambers usually recorded camera details their loss means that the 

focal length of the images is unknown. However most of the imagery is taken with lenses 
with focal lengths of 500 and 750mm. 

 
The Descriptive Gazetteer consists of brief entries describing 126 images copied from the 189 

Luftwaffe target dossiers on Scottish targets in the Imperial War Museum, and reproduces 27 

of them. These Scottish target documents look like standard products of the Luftwaffe Vth 
Abteilung, but their provenance is interesting: most of the 27 target dossiers have hand 

cancellations and at least twenty bear a three- or four-digit number stencilled on the bottom 
right-hand side of the target photograph. This number does not appear on original dossiers 
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VHHQ�E\�WKH�ZULWHU�DQG�FRUUHVSRQGV�WR�D�QXPHULFDO�OLVW�RI�GRVVLHUV�GHYRWHG�WR�8.�WDUJHWV�ZKLFK�
ZDV�FRPSLOHG�LQ���������7KLV�ZDV�PDGH�E\�FDWDORJXHUV�RI�WKH�ELJJHVW�VHL]XUH�RI�/XIWZDIIH�
SKRWR�UHFRQQDLVVDQFH� PDWHULDO�� ZKLFK� ZDV� FRGH�QDPHG� 'LFN� 7UDFH\�� DQG� FOHDUO\� ZHUH�
VHSDUDWHG�IURP�WKH�$PHULFDQ�FDSWXUH�DW�VRPH�WLPH��,QWHUHVWLQJO\��VRPH�RWKHUV�FDPH�IURP�
)UHQFK�LQWHOOLJHQFH�VRXUFHV�DV�WKH\�KDYH� 6XUHWH��FDQFHOODWLRQ�VWDPSV��H�J���1056�06�������
�����

/LNH� D� JRRG� ,�2��0F/DUHQ� H[DPLQHV� IOLJKW� GHWDLOV� LQ� WKH� GRVVLHUV� WR� WU\� WR� UHFRQVWUXFW�
VRPHWKLQJ�RI�PLVVLRQ�UDWHV��HWF��7KLV�LV�IXQ��DQG�TXLWH�TXLFNO\�LQIRUPDWLYH��)RU�H[DPSOH��
PLVVLRQ�QXPEHUV�ZHUH�LQ�WKH����V�E\�$XJXVW��������0LVVLRQ�UDWHV�IDOO�VWHHSO\�IURP������
RQZDUGV��0LVVLRQ�QXPEHUV�KDG�RQO\�FOLPEHG�WR�����E\�6HSWHPEHU���WK�������7ZR�\HDUV�
ODWHU��RQ�6HSWHPEHU���WK�������WKH�PLVVLRQ�WRWDO�VWRRG�DW�RQO\�����+RZHYHU��LW�LV�ZRUWK�QRWLQJ�
WKDW� WKH� ����� ILJXUHV� SUREDEO\� LQFOXGH� DOO�� KRVWLOH� RYHUIOLJKW� PLVVLRQV� FDUULHG� RXW� E\�
.RPPDQGR�5RZHKO��DQG�VXEVHTXHQWO\�WKH�2EHUEHIHKOVKDEHU�GHU�/XIWZDIIH���ZKLOH�IURP������
RQZDUGV�WKH\�DUH�OLNHO\�WR�EH�+XJR�6SHUUOH¶V�1RUZD\�EDVHG�$LUIOHHW���PLVVLRQV��

$������UHSRUW�RQ�RYHU������FDSWXUHG�8.�WDUJHW�GRVVLHUV�LQGLFDWHV�WKDW�WKH�PDLQ�HIIRUW�LQ�
XSGDWLQJ�WKHP�EHJDQ�LQ�0D\������DQG�LW�LV�FOHDU�WKDW�FODQGHVWLQH�RYHUIOLJKWV�ZHUH�VWHSSHG�XS�
IURP�DERXW�WKLV�WLPH��0F/DUHQ�UHSURGXFHV�LPDJHU\�IURP�IRXU�RI�WKHVH�HDUO\��EXW�XQGDWHG�
PLVVLRQV��1RV�������������������������DQG����������2I�WKHVH������SKRWRJUDSKHG�WDUJHWV�LQ�WKH�
*ODVJRZ�DUHD�DQG������WDUJHWV�LQ�WKH�(GLQEXUJK�DUHD��$Q�DUWLFOH�LQ�D�1RYHPEHU������HGLWLRQ�
RI� :DU�,OOXVWUDWHG��LQGLJQDQWO\�GUDZV�DWWHQWLRQ�WR�WKH��FRPSDUDWLYHO\��VKRUW�OHQJWK�RI�VKDGRZV�
RI�VRPH�6FRWWLVK�SODFHV�DQG�QRWHV�WKDW�WKH\�PXVW�KDYH�EHHQ�WDNHQ�EHIRUH�KRVWLOLWLHV�EHJDQ��7KH�
SLHFH�LV�DQ�LQWHUHVWLQJ�UHDFWLRQ�WR�WKH�SXEOLF�GLVFRYHU\�RI�WKHVH�HDUO\�RYHUIOLJKWV��

7KH�VHFRQG�HOHPHQW�LQ�WKH�1056�FROOHFWLRQ�RI�/XIWZDIIH�PDWHULDO�LV�D�VHULHV�RI�����������
FRYHU�SORWV��IRU�WKH�VKHHW�NH\V��VHH�S�����7KHVH�DUH�RI�FDWDORJXHG�VRUWLHV�IURP�WKH�JUHDW�'LFN�
7UDF\�VHL]XUH��7KH�SORWV�DUH�GDWHG�WR�EHWZHHQ������DQG�������ZKLFK�LQGLFDWHV�WKH\�ZHUH�
FUHDWHG�E\�86$)�SHUVRQQHO�DV�SDUW�RI�D�UHSORWWLQJ�GULYH�±WKH�VHFRQG�WR�EH�FDUULHG�RXW�RQ�'LFN�
7UDF\�VLQFH�WKH�ZDU��,W�LV�FOHDU�PLOLWDU\�EXUHDXFUDWV�IHOW�WKDW�WKH�LQWURGXFWLRQ�LQ�WKH�����¶V�RI�
WKH�6WDQGDUG�,QGH[LQJ�6\VWHP��6,6��PDGH�UHSORWWLQJ�QHFHVVDU\��,W�ZRXOG�KDYH�EHHQ�XVHIXO�WR�
VHH�RQH�RI�WKH�6,6�SORWV�UHSURGXFHG��0F/DUHQ�QRWHV��DSURSRV�RI�WKHVH�FRYHU�SORWV��WKDW�WKH\�
VRPHWLPHV�IDLO�WR�UHFRUG�LPDJHU\�LQ�DUHDV�ZKHUH�SKRWRJUDSK\�VXUYLYHV�LQ�WDUJHW�GRVVLHUV��7KLV�
LV�QRW�XQFRPPRQ��'LFN�7UDF\�FODVV�µ70¶��7DUJHW�0DWHULDO��SORWWLQJ�ZDV�DOZD\V�SDWFK\��

0F/DUHQ�ZULWHV�WKDW�WKLV�VHW�RI�FRYHU�SORWV�FRQVWLWXWHV�WKH�VXP�RI�WKH�PDWHULDO�LQ�1$5$�
UHODWLQJ�WR�6FRWODQG��%XW�WKLV�LV�VXUHO\�QRW�WKLV�ZULWHU¶V�XQGHUVWDQGLQJ��7KHVH�DUH�WKH�VXP�RI�
WKH�µILQGLQJ�DLGV¶�IRU�WKH�1$5$�FROOHFWLRQ��3ODWH�����$FWXDOO\�HYHQ�WKDW�PD\�QRW�EH�WKH�FDVH��
WKH�FRYHU�SORWV�DW�1$5$�DUH�VWLOO��0DUFK�������LQ�D�PXGGOH�UHVXOWLQJ�IURP�WKH�PRYH�IURP�WKH�
3LFNHWW�6WUHHW�DQQH[��RI�EOHVVHG�PHPRU\��WR�LWV�VKLQ\�QHZ�0DU\ODQG�TXDUWHUV��

,Q�VXPPDU\��D�ILQH�ZRUN��0F/DUHQ�LV�WR�EH�FRQJUDWXODWHG�IRU�WDFNOLQJ�D�IDVFLQDWLQJ�VXEMHFW�
DQG�EULQJLQJ�WKH�*$)�6FRWWLVK�FRYHU�WR�WKH�QRWLFH�RI�D�ZLGHU�SXEOLF��7KH�SULFH�RI�WKH�ERRN�LV�
DPD]LQJ��

&KULV�*RLQJ��1$3/,%��
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:ROIJDQJ�.UHIW�� 'DV�RVWOLFKH�0LWWHOHXURSD�LP�+LVWRULVFKHQ�/XIWELOG� %LOGIOXHJH�����������
XEHU�%UDQGHQEXUJ��2VWSUHXVVHQ��3ROHQ��3RPPHUQ�XQG�6FKOHVLHQ�� 6DPPOXQJHQ�GHV�+HUGHU��
,QVWLWXWV�=XU�2VWPLWWHO�(XURSD�)RUVFKXQJ� �����9HUODJ�+HUGHU�,QVWLWXW��0DUEXUJ��������3ULFH�
XQNQRZQ���,6%1�����������������>*HUPDQ�WH[W��3ROLVK�VXPPDU\�@�

$W�WKH�*RWWIULHG�+HUGHU�,QVWLWXW�LQ�0DUEXUJ�DUH�VRPH�������UHFRQQDLVVDQFH�SKRWRJUDSKV�WDNHQ�
E\�WKH�*HUPDQ�$LU�)RUFH��$V�WKH�WLWOH�LQGLFDWHV��WKHVH�VRUWLHV�FRYHU�SDUWV�RI�FHQWUDO�DQG�IRUPHU�
HDVWHUQ�*HUPDQ\��7KH\��ZHUH�VHL]HG�DW�WKH�HQG�RI�WKH�ZDU�E\�WKH�$PHULFDQV�DQG�UHWXUQHG�WR�
*HUPDQ\�VRPH�WLPH�DJR��

7KH� ZRUN� EHJLQV� ZLWK� D� VKRUW� ,QWURGXFWLRQ� �YLL�[Y�� LQ� IRXU� VHFWLRQV� JLYLQJ� WKXPEQDLO�
RYHUYLHZV�RI�WKH�KLVWRU\�RI�WKH�/XIWELOGVDPPOXQJ�LQ�WKH�+HUGHU�,QVWLWXW��YLLL�L[��D�KLVWRU\�RI�
DHULDO�SKRWRJUDSK\�LQ�*HUPDQ\��L[�[���WKH�FRQWHPSRUDU\�DSSOLFDWLRQV�RI�VXFK�KLVWRULF�DHULDO�
SKRWRJUDSK\��[�[LL���DQG�D�VKRUW�SLHFH�RQ�WKH�FRQVWUXFWLRQ�RI�WKH�FDWDORJXH��[LL�[LLL���)LQDOO\�
WKHUH�DUH�EULHI�DFNQRZOHGJHPHQWV��[LLL���$�VKRUW�VHFWLRQ�DOVR�SUHVHQWV�WKLV�LQIRUPDWLRQ�LQ�
3ROLVK��[LY��

:ROIJDQJ�.UHIW�KDV� FDUHIXOO\�ZRUNHG� WKURXJK� WKH����RU� VR� VRUWLHV�ZKLFK� WKLV� FROOHFWLRQ�
FRPSULVHV�DQG�LQ�WKLV�VSOHQGLG�ERRN�SUHVHQWV�GHWDLOV�RI�WKHP�ER[�E\�ER[��7KH�VRUWLHV�UDQJH�LQ�
GDWH�IURP������WR������0RVW�DUH�GDWDEOH�WR�DQ�LQGLYLGXDO�GD\�DQG�WLPH��EXW�VHYHUDO�DUH�QR�
PRUH�FORVHO\�GDWDEOH�WKDQ�WR�D�\HDU�DORQH��7KH�HDUOLHVW�RI�WKH�EHWWHU�UHFRUGHG�VRUWLHV�ZDV�WDNHQ�
LQ�$XJXVW�������SRVVLEO\�E\�+DQVD�/XIWELOG��LW�VKRZV�D�EORFN�RI�3RPHUDQLD��2QH�GDWHV�WR�
������.DVH�����1U���������RQH�WR�������.DVH�����1U���������7ZHQW\�ILYH�VRUWLHV�GDWH�WR������
DQG����WR�WKH�HDUO\�6SULQJ�RI�������7KH�ODWHVW�VRUWLH�LQ�WKH�FROOHFWLRQ�ZDV�IORZQ�RQ�$SULO���WK�
������ ZKHQ� DQ� DLUFUDIW� IURP� DQ� XQNQRZQ� 1$*U�� FRYHUHG� WKH� 5LYHU� 2GHU� IURP�.XVWULQ�
VRXWKZDUGV�WR�EH\RQG�)UDQNIRUW�LQ�WKH�WHHWK�RI�WKH�5XVVLDQ�JXQV��

.UHIW�SUHVHQWV�WKH�FRQWHQWV�RI�HDFK�%R[�µHQWU\¶��ZKLFK�XVXDOO\�FRQWDLQV�SKRWRJUDSKV�IURP�D�
VLQJOH� VRUWLH�� LQ� WZR�RU�PRUH�XVXDOO\�� IRXU�SDJHV��7KHUH� LV� D�SUHDPEOH��JLYLQJ� WKH� VRUWLH�
ORFDWLRQ��WKH�SULQFLSDO�WRZQV�FRYHUHG��WKH�VRUWLH�QXPEHU��WKH�QXPEHU�RI�LPDJHV��WKH�SULQW�VL]H��
WKH�IRFDO�OHQJWK��DQG�WKH�VRUWLH�GDWH��WLPH��DQG�SKRWRVFDOH��7KLV�UDQJHV�IURP�����������WR������
�����GHSHQGLQJ�RQ�WKH�IRFDO�OHQJWKV�RI�WKH�FDPHUDV�LQYROYHG��

7KHUH�WKHQ�IROORZV�EHWZHHQ�WZR�RU�IRXU�SDJHV�RI�FRSLRXVO\�LOOXVWUDWHG�WH[W��7KH�LOOXVWUDWLRQV�
FRQVLVW�RI�D�FRYHU�SORW��D�WRQHG�DUHD�RI�PDS��XVXDOO\�F���������VFDOH��DQG�WKH�ROG�.'5�>.DUWH�
GHV�'HXWVFKHQ�5HLFKV@�����������VKHHW��DQG�ILQDOO\�WZR�RI�WKUHH�RI�SKRWRJUDSKV�IURP�WKH�
VRUWLH��7KHVH�XVXDOO\�FRYHU�VHOHFWHG�XUEDQ�FHQWUHV��DQG�DUH�RIWHQ�DFFRPSDQLHG�E\�D�SUH�ZDU�
KLJK�REOLTXH�SKRWRJUDSK��$�PDS�H[WUDFW��XVXDOO\�DW�D�VFDOH�RI�����������WR����������KHOSV�WR�
ORFDWH�WKH�UHDGHU���$�WH[W�OLQNV�WKH�LPDJHV�DQG�GHVFULEHV�WKH�SULQFLSDO�FKDUDFWHULVWLFV�RI�WKH�
IOLJKW��

7KH�VRUWLHV�DUH�SUHVHQWHG�E\�UHJLRQ�±�6FKOHVLHQ��.��.�����3RPPHUQ��.�������.����.��������
2VW3UHXVVHQ� �3RODQG�� .DOLQJUDGHU� 2EODVW��� � �.�������� 6DFKVHQ�$QKDOW� �.�������� DQG�
%UDQGHQEXUJ��.���������������EXW�WKLV�LV�QRW�KRZ�RQH�VHHV�WKLV�ODQGVFDSH�LQ�RQH¶V�PLQGV�H\H��
7KHVH�DUHDV�ZHUH�WKH�VFHQH�RI�WKH�WLWDQLF�GHDWK�VWUXJJOH�EHWZHHQ�WKH�7KLUG�5HLFK�DQG�WKH�
DGYDQFLQJ�5HG�$UPLHV�RI��5RNRVVRYVN\��6RNRORYLVNL��DQG�.RQH\��7KH�*$)�LPDJHV�PDNH�RQH�
VHDUFK�LPPHGLDWHO\�ZLWK�WKH�µ*HKHLPH�7DJHVEHULFKWH¶�DV�RXU�PLOLWDU\�%DHGHNNHU�IRU�WKH�ILUVW�
VFDUV�RI�WKH�LPSHQGLQJ�RQVODXJKWV��)LUVW�ZH�DUH�LQ�(DVW�3UXVVLD��FRQIURQWHG�E\�WKH�VLJKW�RQ�D�
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PDS�RI�$OOHQVWHLQ�DQG�5DVWHQEHUJ��ZKHUH�+LWOHU�ZDV�RQ�-XO\����WK��������$XJXVW��������7KHQ�
ZH�PRYH�IRUZDUGV�LQ�WLPH�WR�*ROGDS��*XPELQQHQ�DQG�(EHQURGH���ZLWK�VKRW�DQG�VKHOO�VFDUV�RQ�
LWV�HDVWHUQ�IODQNV�RQ�2FWREHU����WK���������%\�)HEUXDU\������WKH�LPDJHV�KDYH�IDOOHQ�EDFN��DV�LW�
ZHUH��YLD�WKH�µ)HVWXQJHQ¶�RI�6FKQLHGHUPXKO��*ORJDX��DQG�%UHVODX��ILQDOO\�WR�WKH�ULYHU�2GHU�DW�
)UDQNIXUW�DQG�DW�.XVWULQ��(YHU\ZKHUH�DUH�KDVWLO\�FRQVWUXFWHG�VKHOWHUV��JXQ�HPSODFHPHQWV�DQG�
IR[KROHV��7KH�VQRZ�FODG�ODQGVFDSHV�DUH�VFDWWHUHG�ZLWK�GDUN�VRLO�SOXPHV�NLFNHG�XS�E\�DUWLOOHU\�
VKHOOV��%ODFN��VHUUDWHG�WUDFNV�LQ�WKH�VQRZ�DUH�SODLQO\�PDGH�E\�WDQNV��2Q�WKH�2GHU�ZLWK�D�
PLVVLRQ� MXVW� WZR�ZHHNV� EHIRUH� WKH� ILQDO� 5XVVLDQ� SXVK�ZHVWZDUGV� WR� %HUOLQ�� WKH� +HUGHU�
FROOHFWLRQ�VWRSV��

,Q� VWDUN� FRQWUDVW� ZLWK� WKHVH� DOPRVW� IRUHQVLF� *$)� LPDJHV� (YHU\ZKHUH� LQ� WKH� ERRN� DUH�
SHDFHWLPH�KLJK�REOLTXHV��DOVR�IURP�D�+HUGHU�,QVWLWXW�FROOHFWLRQ��RI�WKH�VDPH�SODFHV�LQ�KDSSLHU�
WLPHV��+HUH�LV�WKH�%DXKDXV�DW�'HVVDX��S������WKH�.ULHJHUGHQNPDO�DQG�6SRUWDUHQD�DW�7UHXEHUJ�
�������S�������%URVWDX�LQ�.U�*ORJDX���S�����&URVVHQ��S�����&DURODWK��S�����.DWVFKHU��S�����
*ORJDX�������3URVNDX�������*URVV�6WUHOLW]��������2HOV��S������*URWWNDX������2SSHOQ�������
6DJDQ�������1DPVODX��������/HXEXV��������5HJHQZDOGH��������6FKORFKDX��������*ROGDS�
�������6WDOOXSRHQHQ��������3LOONDOOHQ��������'HVVDX��������6FKQHLGHUPXHKO��

,Q�ZHVWHUQ�(XURSH��IRU�H[DPSOH�LQ�'HQPDUN�RU�LQ�%HOJLXP�LW�LV�KDUG�WR�JUDVS�KRZ�GHHSO\�
HQGXULQJ�WKH�SK\VLFDO�LPSDFW�RI�WKDW�FODVK�RI�DUPV�FUHDWHG��)RU�D�FLW\�FHQWUH�WR�EH�FRPSOHWHO\�
WUDQVIRUPHG�WR�UXEEOH������DQG�UHPDLQ�XQGHYHORSHG�WRGD\�VHHPV�LPSRVVLEOH��%XW�FRPSDUH�
WKH�KLJK�REOLTXH�RI�*ORJDX�WDNHQ�LQ�������S���WRS��ZLWK�WKDW�WDNHQ�LQ�������S���ERWWRP���

/RRNLQJ� DW� WKHVH� SKRWRJUDSKV�PDNHV� RQH� UHIOHFW� RQ� WKH� VXUSULVH� RI� WKHLU� VXUYLYDO� LQ� WKH�
FROODSVH�RI�WKH�*HUPDQ�5HLFK��7KH�GDWD�DFFRPSDQ\LQJ�WKH�LPDJHV�KLQW�DW�VRPHWKLQJ�RI�WKH�
WRUWXRXV�SDWK�PDQ\�RI�WKH�SLFWXUHV�KDYH�WDNHQ��7KH�WKUHH��DQG�IRXU�GLJLW�VRUWLH�LGHQWLILHUV�FLWHG�
DW�WKH�VWDUW�RI�HDFK�ER[�HQWU\�DSSHDU�WR�EH�IRU�WKH�PRVW�SDUW�RULJLQDO��EXW�VHHP�UDWKHU�XQLIRUP�
IRU�VXFK�D�FROOHFWLRQ��7ZR�VRUWLHV�DW�OHDVW�KDYH�WKH�JLYHDZD\�*;�ELJUDP��WKH�LPDJHV�IURP�
.DVH����DUH�LGHQWLILHG�DV�SDUW�RI�*;������ZKLFK�FRUUHVSRQGV�WR�D�PLVVLRQ�IURP�WKH��6+,3��
2./��µ'LFN�7UDF\¶�FDSWXUH��DFWXDOO\��QHJDWLYHV���%XW�WKH�LPDJHV�IURP�.DVH����DUH�LGHQWLILHG�
DV�*;��������7KH�VRUWLH�QXPEHU�LV�WRR�KLJK�WR�EH�IURP�'LFN�7UDF\�DQG�LV�IURP�D�EORFN�
DOORWWHG�GXULQJ�WKH�FDWDORJXLQJ�RI�%ULWLVK�VHL]XUH��&OHDUO\�WKH�$QJOR�86�µ&RS\FDW¶�SURJUDPPH�
ZDV�D�WZR�ZD\�VWUHHW�EXW�LW�LV�LQWHUHVWLQJ�WR�VHH�SDVVHG�RQ�WR�*HUPDQ\�DQ�$PHULFDQ�FRSLHG��
8.�KHOG�VRUWLH��

%XW�ZH�KDYH�D�VPDOO�P\VWHU\�KHUH��2QH�ZRXOG�H[SHFW�WKHVH�µ6HULHV�������¶�*;�PLVVLRQV�WR�EH�
KHOG�E\�DV�FDQV�LQ�1$5$��,QVWHDG�WKH\�DUH�LQGH[HG�DV�µER[HV¶��RI�SULQWV���:HUH�WKH�UROO�ILOPV�
FKXFNHG��RU�GLG�WKH�8.�VZDS�WKH�RULJLQDOV�IRU�UROO�ILOP�FRSLHV"�

,QHYLWDEO\�LQ�D�ZRUN�RI�WKLV�NLQG�WKHUH�DUH�VRPH�VOLSV��ZKLOH�WKH�LPDJHV�LQ�%R[HV����DQG����
KDYH�RQH�VRUWLH�1XPEHU���������WKH\�ZHUH�WDNHQ�QLQH�GD\V�DSDUW��RQ�WKH���WK��DQG�WKH����WK�
'HFHPEHU�������7KH\�ORRN�OLNH�WDF�5��ZKLFK�ZRXOG�KDYH�EHHQ�GHYHORSHG�LPPHGLDWHO\�RQ�
ODQGLQJ�UHJDUGOHVV�RI�KRZ�PXFK�RI�WKH�ILOP�ZDV�XQH[SRVHG��7KH\�ZHUH�VLPSO\�WDNHQ�ZLWK�WKH�
VDPH�FDPHUD��6RPHWKLQJ�VLPLODU�PD\�KDYH�KDSSHQHG�ZLWK�WKH�LPDJHU\�LQ�ER[HV���D�DQG���E��
F�DQG�WKH�LPDJHU\�LQ�ER[HV���E�DQG�����LQ�ZKLFK�FDVH�WKH�ODWWHU�IRFDO�OHQJWK�LV�D�PLVSULQW��
$QRWKHU�VRUWLH�QXPEHU��������KDV�EHHQ�JLYHQ�WR�D�VHULHV�RI�LPDJHV��LQ�ER[HV��������DQG�����
ZKLFK�DSSHDU�WR�EH�IURP�D�VLQJOH�ILOP�H[SRVHG�RYHU�VHYHUDO�GD\V�GXULQJ�6HSWHPEHU�������
6RUWLH������VKRXOG�EH�GDWHG�WR�������QRW�������
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2GGO\�IRU�D�ERRN�VR�ZHOO�HQGRZHG�ZLWK�PDSV��WKHUH�LV�QRQH�ZKLFK�VKRZV�DOO�RI�WKH�SORWV�RQ�D�
VLQJOH�PDS�DQG�WKLV�UHYLHZHU�KDG�WR�DVVHPEOH�RQH�WR�HVWDEOLVK�WKH�IXOO�H[WHQW�RI� WKH�DUHD�
FRYHUHG���%XW�WKLV�LV�D�GHWDLO��.UHIW�KDV�SURYLGHG�XV�ZLWK�D�PRGHO�&ROOHFWLRQ�FDWDORJXH��7KRVH�
ZKR�ZLVK�WR�XVH�LW�DV�D�ILQGLQJ�DLG�ZLOO�LPPHGLDWHO\�EH�DEOH�WR�ORFDWH��E\�GDWH��FRYHU�RI�WKH�
DUHD�IRU�ZKLFK�WKH\�DUH�VHDUFKLQJ��LI�QRW�WKH�SUHFLVH�IUDPH�QXPEHU���7KH�UHVW�RI�XV�KDYH�D�
JXLGH�WR�IROORZ��

&KULV�*RLQJ��1$3/,%��

5HYXH�$UFKHRORJLTXH�GH�3LFDUGLH��1�R� ���������������)�����(XUR����,661������������

7KLV�YROXPH�SUHVHQWV�D�FROOHFWLRQ�RI����FRQWULEXWLRQV�SUHVHQWHG�DW�D� V\PSRVLXP�KHOG� LQ�
'HFHPEHU������DQG�EURDGO\�IROORZLQJ�WKH�WKHPH�RI�µ:K\�HQFORVH"¶��7KH�PDMRULW\�RI�SDSHUV�
VXPPDULVH� UHFHQW� H[FDYDWLRQV� RI� D� YDULHW\� RI� HQFORVXUH� IRUPV�� � 6RPH�ZHUH� VXIILFLHQWO\�
H[WHQVLYH�WR�UHFRQVWUXFW�WKH�LPPHGLDWH�ODQG�XVH�DURXQG�D�IRFDO�VLWH��HJ�WR�LQGLFDWH�DUHDV�VHW�
DVLGH�IRU�EXULDO��DQG�WR�VKRZ�FKDQJHV�RI�GHVLJQ�RI�WKH�µPDLQ¶�HQFORVHG�DUHD�DQG��LQ�RQH�FDVH�
�E\�3ULODX[��VRPH�FUDIW\�UHXVH�RI�DQ�HDUOLHU�GLWFK�±�VRPHWKLQJ�WKDW�ZRXOG�EH�GLIILFXOW��SHUKDSV�
LPSRVVLEOH��WR�FRQILGHQWO\�LQWHUSUHW�IURP�DLU�SKRWRV�DORQH��

$$5*�PHPEHUV�ZKR� VWLOO� EHOLHYH� WKDW�PRUSKRORJLFDO� DQDO\VLV� LV� WKH� DQVZHU� WR� DOO� RXU�
SUREOHPV�PD\�EH�LQWHUHVWHG�LQ�WKLV�YROXPH�DQG�WKUHH�SDSHUV�LQ�SDUWLFXODU�ZKLFK�WDFNOH�DUHDV�
UDWKHU� WKDQ� LQGLYLGXDO� VLWHV�� � $UERXVVH�%DVWLGH� VXPPDULHV� DQDO\VHV� RI� SURWRKLVWRULFDO�
VHWWOHPHQW�VWUXFWXUHV�RQ�ERWK�VLGHV�RI�WKH�FKDQQHO�LQ�ZKLFK�VLWHV��LQFOXGLQJ�DQ�XQVSHFLILHG�
QXPEHU�UHFRUGHG�IURP�WKH�DLU��LQ�VRXWK�ZHVW�(QJODQG�DQG�QRUWK�ZHVW�)UDQFH�DUH�FRPSDUHG���$�
PRUH�GHWDLOHG�SXEOLFDWLRQ�E\�WKH�DXWKRU��LQ�WKH�%$5�VHULHV��LV�FLWHG�LQ�WKH�UHIHUHQFHV���$�
VHFRQG�SDSHU��E\�/DPERW��H[DPLQHV�IXQHUDU\�VLWHV�DQG�KHUH�PRUSKRORJLFDO�FRPSDULVRQ�LV�RQ�
VDIHU�JURXQG���7KH�WKLUG�SDSHU��E\�0DOUDLQ�DQG�3LQDUG��DWWHPSWV�WR�DQVZHU�WKH�µZK\�HQFORVH"¶�
TXHVWLRQ�WKURXJK�H[DPLQDWLRQ�RI�D�VPDOO�QXPEHU�RI�VLWHV�����VLWHV�FRPSULVLQJ����HQFORVXUHV��
LQ�DQG�DURXQG�WKH�2LVH�YDOOH\���7KHLU�VWXG\�FODLPV�WR�LGHQWLI\�µEDVLF�KLHUDUFKLDO�PDUNHUV¶�
UHODWLQJ�WR�/D�7HQH�RFFXSDWLRQ�LQ�WKH�UHJLRQ�>EDVHG�RQ�DXWKRU�VXPPDU\@��

7KH�YROXPH�SURYLGHV�D�VWDWHPHQW�RQ�FXUUHQW�ZRUN�RQ�HQFORVXUHV�LQ�)UDQFH�DQG�PD\�EH�RI�
LQWHUHVW�WR�DQ\RQH�FXUUHQWO\�WKLQNLQJ�DERXW�VLPLODU�SUREOHPV�±�LH�KRZ�WR�GHDO�ZLWK�VLWHV�DQG�
DUHDV���,W�PD\�DOVR�EH�D�XVHIXO�VLQJOH�VRXUFH�IURP�ZKLFK�WR�H[WUDFW�SODQV�RI�HQFORVXUHV�SOXV�
WKHLU�GDWHV��

5RJ�3DOPHU�

-�*�%��+DLJK�� �'HYHORSLQJ� UHFWLILFDWLRQ� SURJUDPV� IRU� VPDOO� FRPSXWHUV�� $UFKDHRORJLFDO�
3URVSHFWLRQ� ����������

-RKQ�+DLJK¶V� $(5,$/��SURJUDPV�� LQ�WKHLU�WZR�PDLQ�IRUPV��KDYH�EHHQ�WKH�PDLQVWD\�RI�FRPSXWHU�
DVVLVWHG�UHFWLILFDWLRQ�IRU�VRPH����\HDUV���7KLV�SDSHU�FKDUWV�WKH�GHYHORSPHQW�RI�WKDW�VRIWZDUH�
DQG�GHVFULEHV�WKH�FXUUHQW�YHUVLRQ�E\�GHPRQVWUDWLQJ�LWV�XVH�ZLWK�DHULDO�SKRWRJUDSKV�RI�D�VLQJOH�
VLWH�LQ�6FRWODQG���7KH�WH[W�DOORZV�UHDGHUV�WR�IROORZ�WKH�SURFHVVLQJ�RI�SKRWRJUDSKV�IURP�LQSXW�
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DV�JUH\VFDOH�ILOHV�WR�SUHVHQWDWLRQ�DV�D�PRVDLF���$ORQJ�WKH�ZD\�� $(5,$/�¶�6��LPDJH�SURFHVVLQJ�
IDFLOLWLHV�DUH�QRWHG�DQG�KRZ�WKHVH�PD\�DVVLVW�LGHQWLILFDWLRQ�RI�FRQWURO�SRLQWV�LQ�PXUNLHU�SDUWV�
RI�DQ\�SKRWRJUDSK���&RQWURO�LV�DGGHG�E\�ILUVW�FDOLEUDWLQJ�D�PDS�DQG�WKHQ�XVLQJ�WKH�PRXVH�WR�
WUDQVIHU�WKH�FR�RUGLQDWHV�RI�VHOHFWHG�SRLQWV�WR�D�µUHFWLILFDWLRQ�GDWD�ER[¶�LQ�ZKLFK�WKH\�DUH�
SDLUHG�ZLWK� SRLQWV� WDNHQ� IURP� WKH� µRULJLQDO� LPDJH¶�� � 7KH� SDSHU� QRWHV� WKH� XVH� RI� GLJLWDO�
HOHYDWLRQ�PRGHOV��D�IHDWXUH�WKDW�ZDV�LQWURGXFHG�LQ� $(5,$/����EXW�KDV�EHHQ�PRGLILHG�IRU�XVH�LQ�
$(5,$/������,QSXW�RI�KHLJKWV�LV�E\�PRXVH�DQG�WKH�SDSHU�VXJJHVWV�WKDW�����SRLQWV�DUH�DGHTXDWH���,�
ILQG�WKDW�D�VXUSULVLQJO\�VPDOO�QXPEHU���+HLJKW�GDWD�FDQ�DOVR�EH�WDNHQ�IURP�WKH�26�17)�ILOHV��
EXW�QHHG�HGLWLQJ�WR�UHGXFH�WKHP�IURP�WKH�VHYHUDO�WKRXVDQG�LQ�HDFK�ILOH�WR�WKH�VPDOO�QXPEHU�
WKDW�FDQ�EH�KDQGOHG�E\� $(5,$/����$IWHU�UHFWLILFDWLRQ��WKH�µUHFWLILHG�LPDJH¶�PD\�EH�VDYHG�DV�D�
7,))��ILOH�RU�ZLWK�KHDGHUV�IRU� *(1$0$3��DQG� $5&���,1)2��RU�DV�D�*HRWLII�ILOH�VXLWDEOH�IRU�XVH�LQ�
$XWR&$'�� � &RPSDULVRQ� RI� UHFWLILHG� LPDJH� WR�PDS� FDQ� EH� GRQH� E\� VXSHULPSRVLWLRQ� RI�
RYHUOD\V���7KHVH�FDQ�EH�IURP�VFDQQHG�PDSV�RU� ';)��GDWD���*ULG�OLQHV�DQG�YHFWRU�GDWD��IURP�
$(5,$/�����FDQ�DOVR�EH�VXSHULPSRVHG���3ULQWLQJ��ZLWK�DQ�RSWLRQDO�KHDGLQJ��FDQ�EH�WR�VFDOHV�
VHOHFWHG�E\�WKH�XVHU��

'HYHORSPHQW�RI� $(5,$/����KDV�EHHQ�ILQDQFLDOO\�VXSSRUWHG�E\�5&$+06�DQG��DV�ZH�H[SHFW�
IURP�WKDW�ERG\��HJ�%URZQ�������5&$+06�������YLLL���LQWHUSUHWDWLRQ�RI�WKH�SKRWRJUDSKV�LV�
QRW�WKH�SUHIHUUHG�RSWLRQ���,W�LV�SHUKDSV�IRU�WKLV�UHDVRQ�WKDW�WKH�SDSHU�HPSKDVLVHV�WKH�SURJUDP¶V�
IDFLOLW\�IRU�PDNLQJ�PRVDLFV�DQG�IRU�GLVSOD\LQJ�DQG�SULQWLQJ�WKHP�LQ�D�YDULHW\�RI�ZD\V���$OO�
WKUHH�8.�&RPPLVVLRQV�KDYH�EHHQ�XVLQJ� $(5,$/��IRU�PDQ\�\HDUV�DQG�LW�HYROYHG�DV�D�SURJUDP�
WKDW�VXLWHG�8.�UHTXLUHPHQWV�� �.QRZLQJ�D�OLWWOH�DERXW�WKH�SUREOHPV�DVVRFLDWHG�ZLWK�RWKHU�
QDWLRQDO�JULGV��HJ�6FROODU�������DQG�SHUV�FRPPV��,�ZRXOG�VXJJHVW�WKDW�LQFOXVLRQ�RI�WKHVH�LQ�
$(5,$/�¶V�FRPSHQGLXP��SS��������ZRXOG�QRW�EH�D�WULYLDO�PDWWHU��

,W� LV� QRW� TXLWH� FOHDU�ZKLFK� YHUVLRQ� RI� $(5,$/�� �� WKH� SDSHU� GHVFULEHV�� � 7KHUH� DUH� VHYHUDO�
UHIHUHQFHV�WR� $(5,$/�������LQ�WKH�SDVW�WHQVH��EXW�QR�ODWHU�QXPEHU�RWKHU�WKDQ�µ�$(5,$/���¶�±�EXW�
RQH�PD\�H[SHFW�D�IDLU�DPRXQW�RI�GHYHORSPHQW�WR�KDYH�WDNHQ�SODFH�LQ�WKH����PRQWKV�VLQFH�LW�
ZDV�ZULWWHQ��-XQH���������+RZHYHU��LW�LV�VRPHWLPHV�XQFOHDU�WR�WKLV�UHDGHU�MXVW�ZKLFK�FKDQJHV�
KDYH�EHHQ�PDGH�DQG�ZKLFK�UHPDLQ�WR�EH�PDGH���'HYHORSPHQW�RI�WKH�SURJUDP�DSSHDUV�WR�KDYH�
EHHQ�FDUULHG�RXW�LQ�D�UHDFWLYH�PDQQHU��FKDQJLQJ�WR�VXLW�QHZ�RSHUDWLQJ�V\VWHPV�RQO\�DIWHU�WKH�
GHPDQG�KDV�EHFRPH�DSSDUHQW��SS����������UDWKHU�WKDQ�DQWLFLSDWLQJ�WKHP���2QH�ILQDO�FRPPHQW�
E\�-RKQ�+DLJK�DURXVHV�D�VSDUN�RI�LQWHUHVW��DQG�WKDW�LV�WKH�SRVVLELOLW\�RI�DXWRPDWLF���'�LPDJLQJ�
EDVHG�RQ�WKH�FRPSDULVRQ�RI�WZR�RU�PRUH�DHULDO�SKRWRJUDSKV���7KLV�FDQ�EH�GRQH�UHODWLYHO\�
HDVLO\�XVLQJ�YHUWLFDO�SKRWRJUDSKV��HJ�5HGIHUQ�������������EXW�LW�LV�QRW�HDV\�IURP�REOLTXHV��
:H�ORRN�IRUZDUG�WR�GHYHORSPHQW�RI�WKLV�DGGLWLRQ�WR�WKH�SURJUDP��

>7KH�WLWOH�RI�WKLV�SDSHU�LV�VRPHZKDW�PLVOHDGLQJ�DV�WKH�µGHYHORSLQJ�FRPSXWHU�SURJUDPV¶�UHIHUV�
RQO\�WR� $(5,$/����,�WDNH�D�EURDGHU�YLHZ�LQ�D�JHQHUDO�SDSHU�DERXW�XVH�RI�FRPSXWHUV�LQ�DHULDO�
VXUYH\��3DOPHU�����"��DQG�UHDGHUV�PD\�WKHPVHOYHV�PDNH�FRPSDULVRQV�WR�P\�XVH�RI�$LU3KRWR�
DV�ZULWWHQ�HOVHZKHUH�LQ�WKLV�LVVXH�@�

5RJ�3DOPHU�

5HIHUHQFHV�

%URZQ��0����������&KDLUPDQ¶V�3LHFH�� $$5*QHZV� �������
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3DOPHU��5�������"��$�YLHZ�IURP�DERYH��FDQ�FRPSXWHUV�KHOS�DHULDO�VXUYH\"��,Q�*��/RFN�DQG�.��
6PLWK� �HGV�� 2Q� WKH� WKHRU\� DQG� SUDFWLFH� RI� DUFKDHRORJLFDO� FRPSXWLQJ��� � 2[IRUG�
8QLYHUVLW\�&RPPLWWHH�IRU�$UFKDHRORJ\�0RQRJUDSK� �����

5&$+06������� (DVWHUQ�'XPIULHVVKLUH��DQ�DUFKDHRORJLFDO�ODQGVFDSH����(GLQEXUJK��
5HGIHUQ��6����������&RPSXWHU�DVVLVWHG�FODVVLILFDWLRQ�IURP�DHULDO�SKRWRJUDSKV�� $$5*QHZV� �����

�������

5HGIHUQ��6����������$Q�DSSURDFK�WR�DXWRPDWHG�PRUSKRORJLFDO�WRSRJUDSKLFDO�FODVVLILFDWLRQ��
$$5*QHZV� ����� �������

6FROODU��,����������:KHUH�RQ�HDUWK�LV�LW"� $$5*QHZV� �������������

-XOLDQ�'�5LFKDUGV� HW������DOV����&RWWDP��DQ�$QJOLDQ�DQG�$QJOR�6FDQGLQDYLDQ�VHWWOHPHQW�RQ�WKH�
<RUNVKLUH�:ROGV����$UFKDHRORJLFDO�-RXUQDO� ��������������������

7KLV�SDSHU�LV�RI�LQWHUHVW�EHFDXVH�RI�LWV�UHOHYDQFH�WR�PRUSKRORJLFDO�ZRUN�� �7KH�IROORZLQJ�
FRPPHQWV�DUH�ILUVW�WKRXJKWV��DV�WKLV�HGLWLRQ�RI� $UFK�-��ZDV�SXEOLVKHG�RQO\�D�IHZ�GD\V�EHIRUH�
WKH� $$5*QHZV��FRS\�GDWH���7KH�UHSRUW�LV�VRPHZKDW�ODFNLQJ�LQ�1*5V�DQG�XVHIXO�PDSV��EXW�WKH�
VLWHV�PD\�DOVR�EH�IRXQG��DQG�VHHQ�LQ�FRQWH[W��LQ�WKH�UHJLRQ�RI�6(������6WRHUW]�������0DS�����

)RU�PDQ\�\HDUV�ZH�KDYH�EHHQ�XVLQJ�PRUSKRORJLFDO�FULWHULD�WR�VRUW��DQG�HVWLPDWH�GDWHV�RI��
DUFKDHRORJLFDO�IHDWXUHV�±�QRW�RQO\�WKRVH�PDSSHG�IURP�DHULDO�SKRWRJUDSKV�±�\HW�YHU\�OLWWOH�
WHVWLQJ�RI�RXU�WKHRULHV�DQG�FKURQRORJLHV�KDV�EHHQ�XQGHUWDNHQ���3XEOLFDWLRQ�RI�ZRUN�DW�&RWWDP�
LV�ZHOFRPH�DV�D�VWHS�LQ�WKDW�GLUHFWLRQ��DQG�VKRZV�VRPH�RI�WKH�UHVXOWV�WKDW�FDQ�EH�REWDLQHG�IURP�
LQWHJUDWLQJ�YDULRXV�IRUPV�RI�HYLGHQFH��LQ�WKLV�FDVH�WKH�µW\SRORJ\¶�IURP�DQDO\VLV�RI�WKH�DHULDO�
LQIRUPDWLRQ�� SOXV� ILHOG� ZDONHG� �LQFOXGLQJ� XVH� RI�PHWDO� GHWHFWRUV�� GDWD�� SOXV� SDUWLDO� DQG�
VHOHFWLYH�H[FDYDWLRQ��SOXV�D�ODWH�SHULRG�VSHFLDOLVW¶V�LQWHUSUHWDWLRQ�RI�WKH�VXP�WRWDO��

2XU�RZQ�PRUSKRORJLFDO�GLYLVLRQV�WHQG�WR�EH�EDVHG�RQ�µSULPDU\¶�VKDSH���&RWWDP�%��WKH�PDLQ�
VXEMHFW�RI�WKH�SDSHU��ZDV�DVVHVVHG�WR�EH�D�µGLVFUHWH�UHFWLOLQHDU�HQFORVXUH¶��&RWWDP�$�FRPSULVHV�
µFRQMRLQHG�HQFORVXUHV¶�DQG�LV�PRUH�QHDUO\�OLNH�D�µOLQHDU�HQFORVXUH¶�FRPSOH[¶���7KH�WZR�VLWHV�
PD\�KDYH�EHHQ�OLQNHG�E\�D�WUDFN��EXW�WKH�PDSSHG�HYLGHQFH�LV�XQFOHDU���)URP�&RWWDP�$��D�
WUDFN�FRQWLQXHV�VRXWK� WRZDUGV�D�NQRZQ�'09�� �0HWDO�GHWHFWRU�ILQGV�FRQFHQWUDWHG� LQ�DQG�
DURXQG�WKH�HQFORVXUH�DW�&RWWDP�%�DQG�IRUPHG�D�VHFRQG�FOXVWHU�VRPH����P�WR�WKH�QRUWK�ZKHUH�
DLU�SKRWRV�KDG�UHFRUGHG�RQO\�VPDOO�µPLQRU¶�IHDWXUHV���0HWDO�REMHFWV�DUH�SUHGRPLQDQWO\���WK�����WK�
FHQWXU\�$'��EXW�LQFOXGH����5RPDQ�FRLQV���3RWWHU\�IURP�ILHOG�ZDONLQJ�ZDV�SUHGRPLQDQWO\�
5RPDQR�%ULWLVK���([FDYDWLRQ�DW�&RWWDP�%�ZDV�FRQILQHG�WR�WZR�VPDOO�DUHDV�LQVLGH�WKH�PDLQ�
HQFORVXUH�GLWFKHV���)LQGV�LQGLFDWHG�IHDWXUHV�RI�$QJOLDQ�GDWH���:RUN�DW�&RWWDP�$��DZDLWLQJ�IXOO�
SXEOLFDWLRQ��VKRZHG�LW�WR�EH�LQ�XVH�IURP�WKH�ODWH�LURQ�DJH�WR�WKH�$QJOLDQ�SHULRG��

7KH�UHVXOWV�DW�&RWWDP�%�OHG�WKH�H[FDYDWRU�WR�FRQFOXGH�WKDW�WKH�ZKROH�VLWH�ZDV�RI�$QJOLDQ�GDWH��
+H�ZHQW�RQ�WR�VXJJHVW�WKDW�PDQ\�RWKHU�VLWHV�LQ�WKH�:ROGV�FRXOG�DOVR�EH�RI�SRVW�5RPDQ�RULJLQ��
:HOO«�SRVVLEO\�±�EXW�WZR�UHDVRQV�DGYLVH�D�PRUH�FDXWLRXV�DSSURDFK���)LUVWO\�FRQFHUQLQJ�WKH�
UHODWLRQVKLS�RI�WKH�VDPSOH�H[FDYDWHG�DW�&RWWDP�%�WR�WKH�ZKROH�VLWH��DV�WKRVH�LQYHVWLJDWLRQV�GLG�
QRW�H[DPLQH� WKH�PDLQ�HQFORVLQJ�GLWFKHV�� �7KH� ODWWHU�SURYLGH� WKH�SULPDU\�FDWHJRU\�RI�$3�
FODVVLILFDWLRQ���6HFRQGO\�IRU�WKH�DVVXPSWLRQ�WKDW�µ��IDU�PRUH�RI�WKHVH�HQFORVXUHV�PD\�SURYH�WR�
EH� HDUO\�PHGLHYDO� UDWKHU� WKDQ� LURQ� DJH� RU� 5RPDQR�%ULWLVK�¶� ������ �:H� DJUHH� WKDW� VRPH�
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HQFORVXUHV�PD\� EH� RI� ODWHU� RULJLQ� EXW� FXUUHQW� NQRZOHGJH� �ERWK� IDFWXDO� DQG� DV� ORJLFDOO\�
DQDO\VHG� IURP� WKH� DHULDO� GDWD�� RI� WKH� :ROGV� VKRZV� WKDW� WKH� SDWWHUQ� RI� HQFORVXUHV� DQG�
VHWWOHPHQWV�ZDV�ZHOO�HVWDEOLVKHG�E\�WKH�ODWHU�SUHKLVWRULF�SHULRG�>KRZ¶V�WKDW�IRU�YDJXHQHVV�@��

:H�ZHOFRPH�WKLV�ZRUN�DV�ZH�ZHOFRPH� DQ\��LQYHVWLJDWLRQ�WKDW�SURYLGHV�NQRZOHGJH�WKDW�FDQ�EH�
XVHG�WR�KHOS�DQDO\VH�WKH�PDVV�RI�LQIRUPDWLRQ�UHFRUGHG�IURP�WKH�DLU���7KHUH�LV�D�GLIIHUHQFH�LQ�
DQDO\WLFDO�DSSURDFKHV�DV�PDGH�E\�DQ�H[FDYDWRU�DQG�D�SHUVRQ�VWXG\LQJ�D� ODQGVFDSH�� �7KH�
IRUPHU�ZRUNV�RXWZDUGV�IURP�WKH�IDFWV�JOHDQHG�IURP�WKH�VLWH��WKH�ODWWHU�EHJLQV�ZLWK�D�VFDWWHU�RI�
VLWHV� DQG� DWWHPSWV� WR� FUHDWH� WHPSRUDO� SDWWHUQV� E\� DGGLQJ� NQRZQ� GDWHV� DQG� VWXG\LQJ�
UHODWLRQVKLSV���5LFKDUGV¶�ZRUN�DW�&RWWDP�KDV�SURYLGHG�VRPH�XVHIXO�LQIRUPDWLRQ�EXW�WKH�FODLP��
DW�WKH�EHJLQQLQJ�RI�WKH�DUWLFOH��WKDW�LW�µ«SURPSWV�D�UHDVVHVVPHQW�RI�WKH�W\SRORJ\�RI�FURSPDUN�
HQFORVXUHV�DQG�WKH�UH�H[DPLQDWLRQ�RI�WKH�ODUJH�QXPEHU�RI�XQGDWHG�HQFORVXUHV�LQ�WKH�DUHD¶�����
LV�SHUKDSV�VRPHWKLQJ�RI�DQ�RYHUVWDWHPHQW���&RWWDP�LV�RQH�VLQJOH�VLWH����

5RJ�3DOPHU���&DWK\�6WRHUW]�

5HIHUHQFH�

6WRHUW]��&��������� $QFLHQW�ODQGVFDSHV�RI��W�KH�<RUNVKLUH�:ROGV���5&+0(��6ZLQGRQ�
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$$5*��/LVW�RI�PHPEHUV�������

$�QHZ� OLVW� IRU� D� QHZ�PLOOHQQLXP��3UHVHQWHG�EHORZ� LV� WKH� FXUUHQW� OLVW� RI� ����RI� WKH�����
PHPEHUV�RI�$$5*��$GGUHVVHV�KDYH�EHHQ�LQFOXGHG�DV�WKH\�DSSHDU�RQ�WKH�GDWDEDVH��VR�WKHUH�
PD\�EH�RPPLVVLRQV�RI�QRQ�(QJOLVK�V\PEROV�DQG�DFFHQWV��DQG�YDULDWLRQV�LQ�WKH�SUHVHQWDWLRQ�RI�
LQVWLWXWLRQDO�DGGUHVVHV�RU�WKH�QDPHV�RI�WRZQV�DQG�FLWLHV��$V�ZLWK�WKH�RULJLQDO�OLVW��SXEOLVKHG�LQ�
$$5*QHZV����IRU�0DUFK�������LW�LV�KRSHG�WKDW�WKLV�ZLOO�IRVWHU�FRPPXQLFDWLRQ�EHWZHHQ�WKH�
PDQ\�OLNH�PLQGHG�LQGLYLGXDOV�DQG�LQVWLWXWLRQV�ZKR�EHORQJ�WR�$$5*�LQ����FRXQWULHV��$XVWULD��
$XVWUDOLD��%HOJLXP��%ULWDLQ��&URDWLD��&]HFK�5HSXEOLF��)UDQFH��*HUPDQ\��,WDO\��/X[HPERXUJ��
7KH� 1HWKHUODQGV�� 1HZ� =HDODQG�� 1RUWKHUQ� ,UHODQG�� 3RODQG�� 3RUWXJDO�� 5RPDQLD�� 6ORYDN�
5HSXEOLF��6ORYHQLD��6SDLQ��6ZLW]HUODQG��8QLWHG�6WDWHV�RI�$PHULFD���

7RE\�'ULYHU�
+RQRUDU\�6HFUHWDU\�

$UFKDHRORJ\�6HUYLFH��$EHUGHHQVKLUH�&RXQFLO���:RRGKLOO�+RXVH��:HVWEXUQ�5RDG��$EHUGHHQ��$%����*%��8.��
$WWQ��0RLUD�*UHLJ�

(PDLO���PPJUHLJ�SHG#DEHUGHHQVKLUH�JRY�XN��

$UFKDHRORJLVFKH�'HQNPDOSIOHJH���/DQGHVGHQNPDODQW�%DGHQ�:XHUWWHPEXUJ��6LOEHUEXUJVWUDVVH������'�������
6WXWWJDUW��*HUPDQ\�

$VKPROHDQ�/LEUDU\��$VKPROHDQ�0XVHXP���%HDXPRQW�6WUHHW��2[IRUG��2;���3+��8.��

0LNH� $QGHUWRQ��� )DUPLQJ� DQG� 5XUDO� &RQVHUYDWLRQ� $JHQF\�� *RYHUQPHQW� %XLOGLQJV�� %URRNODQGV� $YHQXH��
&DPEULGJH��&%���%/��8.�

(PDLO���DQGHUWRQPM#QHWVFDSHRQOLQH�FR�XN�

0DU\�$ULV���7\GG\Q�9DOHQWLQH��%RGRUJDQ��$QJOHVH\��*Z\QHGG��//����(6��8.���
(PDLO���PDU\�DULV#XNI�QHW�

'U�0DUJKHULWD�$]]DUL���'LSDUWLPHQWR�'L�6WXGL�6WRULFL�*HRJUDILFL��8QLYHUVLWD�'L�)LUHQ]H�9LD�6DQ�*DOOR������
������)LUHQ]H��,WDO\��

(PDLO���D]]DUL#XQLIL�LW�

&LQ]LD�%DFLOLHUL���$LU�3KRWR�6HUYLFHV�����*XQKLOG�:D\��&DPEULGJH��&%���4;��8.�
(PDLO���YROFDQLD#WLQ�LW�

5RJHU�%DGH�������0RQNOHLJK�5RDG��0RUGHQ��6XUUH\��60���(3��8.��

:�%��%DUU���5HGJDWHV�1XUVHU\��*UHDW�&DPEULGJH�5RDG��:DOWKDP�&URVV��+HUWV��(1���(;��8.��

'U�+HOPXW�%HFNHU���5HI��$UFKDHRO��3URVSHFWLRQ�	�$HULDO�$UFKDHRORJ\��%D\HU��/DQGHVDPW�IXHU�'HQNPDOSIOHJH��
'�������0XHQFKHQ��*HUPDQ\��

(PDLO���./�����#PDLO�OU]�PXHQFKHQ�GH�

3'�'U�+ROJHU�%HKP���+DXSWVWDVVH�����'�������=DUUHQWLQ��*HUPDQ\��
(PDLO���KROJHU�EHKP#DJUDUIDN�XQL�URVWRFN�GH�

7HUU\�%HWWV���0RQNKDPV��2OG�3RVW�2IILFH�/DQH��7UHIRQHQ��2VZHVWU\��6KURSVKLUH���6<����'/��8.��

3HWHU�%HZHUV���6WRQDUG�+RXVH��/DPSHWHU�5G��/ODQUK\VWXG��&HUHGLJLRQ��6<����$$��8.��

0UV�6KDURQ�%LVKRS������0RQWDJX�6WUHHW��6ZLQGRQ��:LOWVKLUH��61���+1��8.��
(PDLO���VKDURQ�ELVKRS#UFKPH�FR�XN�
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'U�5REHUW�%HZOH\���$HULDO�6XUYH\��(QJOLVK�+HULWDJH��105&��.HPEOH�'ULYH��6ZLQGRQ��61���*=��8.��
(PDLO���ERE�EHZOH\#HQJOLVK�KHULWDJH�RUJ�XN�

-�6��%RQH���7DUDUXD�����6WUDWKHUULFN�5RDG��,QYHUQHVV��,9���//��8.��

<YRQQH�%RXWZRRG������6SULQJEDQN�&UHVFHQW��/HHGV��/6���$%��8.��

-�5�%R\GHQ���&KHEEDUG�)DUP��&KHVLOERXUQH��'RUFKHVWHU��'RUVHW��'7���/:��8.��

2WWR�%UDDVFK���0DWWKLDV�+RHVO�6WU����'�������/DQGVKXW��*HUPDQ\��
(PDLO���RWWR�EUDDVFK#ODQGVKXW�RUJ�

.HQQHWK�%URSK\���5&$+06��-RKQ�6LQFODLU�+RXVH�����%HUQDUG�7HUUDFH��(GLQEXUJK��(+���1;��8.��
(PDLO���NHQQHWKE#UFDKPV�JRY�XN�

0DULO\Q�%URZQ���5&$+0��6FRWODQG���-RKQ�6LQFODLU�+RXVH�����%HUQDUG�7HUUDFH��(GLQEXUJK��(+���1;��8.��
(PDLO���PDULO\QE#UFDKPZ�JRY�XN�

$OLVRQ�&DOGZHOO�����&DUVKDOWRQ�:D\��/RZHU�(DUOH\��5HDGLQJ��5*���(3��8.��
(PDLO���$OLVRQ&DOGZHOO#FRPSXVHUYH�FRP�

6WHIDQR�&DPSDQD���9LD�6WUDGD�'L�3HLYH�D�%R]]RQH������������6LHQD��,WDO\��
(PDLO���FDPSDQD#XQLVL�LW�

$QQD�&DSUDVHFFD���9LD�'HO�&RPXH�����������6LHQD��,WDO\�

/DXUD�&DUUDFFKLD���9LD�$�8FFHOOR������������3DOD]]ROR�$FUHLGH��6LUDFXVD��,WDO\�

+HQULHWWD�&ODUH������/RQGRQ�5RDG��+RUQGHDQ��:DWHUORRYLOOH��+DPSVKLUH��32��2%;��8.��

&OZ\G�3RZ\V�$UFKDHRORJLFDO�7UXVW����D�&KXUFK�6WUHHW��:HOVKSRRO��3RZ\V��6<����'/��8.��
(PDLO���7UXVW#FSDW�GHPRQ�FR�XN�

$QWKRQ\�&RPIRUW������0RQWHH�:LOO\�*RHUJHQ��/������6WHLQVHO��/X[HPERXUJ��
(PDLO���DFRPIRUW#LQWHUQHW�OX�

'DYLG�&RZOH\���5&$+06��-RKQ�6LQFODLU�+RXVH�����%HUQDUG�7HUUDFH��(GLQEXUJK��(+���1;��8.��
(PDLO���GDYHF#UFDKPV�JRY�XN�

&KULV�&R[���$LU�3KRWR�6HUYLFHV�/WG�����7KH�*UHHQ��/\QHKDP��:LOWVKLUH��61����3'��8.��
(PDLO���$36OWG#GLDO�SLSH[�FRP�

$QWKRQ\�&UDZVKDZ������.LQJ�V�6WDLWK��<RUN��<2���61��8.�
(PDLO���DFUDZVKDZ#\RUNDUFK�GHPRQ�FR�XN�

6LPRQ�&UXWFKOH\���$HULDO�6XUYH\��(QJOLVK�+HULWDJH��105&��.HPEOH�'ULYH��6ZLQGRQ��61���*=��8.��
(PDLO���VLPRQ�FUXWFKOH\#UFKPH�FR�XN�

3URIHVVRU�7LP�'DUYLOO��� 6FKRRO� RI�&RQVHUYDWLRQ�6FLHQFHV��%RXUQHPRXWK�8QLYHUVLW\��7DOERW�&DPSXV��)HUQ�
%DUURZ��3RROH��'RUVHW��%+����%%��8.��

(PDLO����WGDUYLOO#ERXUQHPRXWK�DF�XN�

$OLVRQ�'HHJDQ�����0DQ\JDWHV�/DQH��6DQGDO��:DNHILHOG��:HVW�<RUNVKLUH��:)��17��8.��
(PDLO���DOLVRQ�GHHJDQ#YLUJLQ�QHW�

0LVV�$JQLHV]ND�'RODWRZVND�� XO��:\ELFNLHJR�������������%ROHVODZLHF��3RODQG��
(PDLO���DJDGROD#DUWHPLGD�DPX�HGX�SO�
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'U��SKLO��0LFKDHO�'RQHXV���,QVWLWXWH�IRU�3UHKLVWRU\��)UDQ]�.OHLQJDVVH����$�������9LHQQD��$XVULD��
(PDLO���0LFKDHO�'RQHXV#XQLYLH�DF�DW�

7RE\�'ULYHU���5&$+0�:DOHV��&URZQ�%XLOGLQJV��3ODV�&UXJ��$EHU\VWZ\WK��&HUHGLJRQ��6<����1-��8.��
(PDLO���WRE\�GULYHU#UFDKPZ�RUJ�XN�

&DURO\Q�'\HU���F�R�&RUQZDOO�$UFKDHRORJLFDO�8QLW��.HQQDO�%XLOGLQJ��2OG�&RXQW\�+DOO��6WDWLRQ�5RDG��7UXUR�75��
�$<��8.��

(PDLO�� FH�IUXLWDQGYHJ#WHVFR�QHW�

'HUHN�(GZDUGV����/DQVGRZQ�����%UHWRQ�&ORVH��7RIWZRRG��(DVW�'HUHKDP��1RUIRON��15���,-+��8.��

(VVH[�&RXQW\�&RXQFLO���&RXQW\�+DOO��&KHOPVIRUG��(VVH[��&0���/)��8.��)$2�7KH�&RXQW\�3ODQQHU��
(PDLO���SDXO�JLOPDQ#HVVH[FF�JRY�XN�

%RE�(YDQV�����:HQWZRUWK�5RDG��&DPEULGJH��&%���31��8.��
(PDLO���EHYDQV#EULGJH�DQJOLD�DF�XN�

)DFKELEOLRWKHN�IXHU�8U�XQG�)UXHKJHVFKLFWH�GHU�8QLYHUVLWDW�:LHQ���
F�F�'U�+HOJD�.HUFKOHU��)UDQ]�.OHLQ�*DVVH����$������:LHQ��$XVWULD��

9LFWRU�)DLOPH]JHU��������4XDNHU�+LOO�'ULYH��$OH[DQGULD��9$��������86$��
(PDLO�� YIDLOPH]JHU#JHWI�RUJ�

(PHUL�)DULQHWWL���9LD�%DOGLVVHUD������������5RPD��,WDO\��
(PDLO���HPHULI#WLQ�LW�

'U�-RHUJ�)DVVELQGHU���)HOGPRFKLQJHU�6WU������'�������0XHQFKHQ��*HUPDQ\��
(PDLO���./�����#PDLO�OU]�PXHQFKHQ�GH�

5RJHU�)HDWKHUVWRQH������7LPEHUFURIW��(ZHOO��(SVRP��6XUUH\��.7���27+��8.��

&ULVWLQD�)HOLFL���9LD�/XFFD������������7RUULWD��,WDO\�

1DRPL�)LHOG������:HVW�3DUDGH��/LQFROQ��/1���1:��8.��
(PDLO���QDRPL#ODVDUFKDHRORJ\�GHPRQ�FR�XN�

'U�0�-�)�)RZOHU������+DUURZ�'RZQ��%DGJHU�)DUP��:LQFKHVWHU��+DPSVKLUH��62����/=��8.��
(PDLO���PMII#FRPSXVHUYH�FRP�

$OOLVRQ�)R[�����&UDLJDUG�7HUUDFH��,QYHUQHVV��,9���36��8.��
(PDLO���DOOLVRQ#KLJKDUFK�GHPRQ�FR�XN�

7LP�*DWHV������+DPSGHQ�6W���%LVKRSVKLOO��<RUN��<2���($��8.��

0HODQLH�*LOHV��������+RROH�6WUHHW��:DONOH\��6KHIILHOG��6���:5��8.��
(PDLO���353��PFJ#VKHIILHOG�DF�XN�

0LNH�*O\GH������9LQFHQW�5RDG��:RUFHVWHU��:5���$<��8.��
(PDLO���P�JO\GH#ZRUF�DF�XN�

0DUWLQ�*RMGD���,QVWLWXWH�RI�$UFKDHRORJ\��0DOD�6WUDQD��/HWHQVND��&5��������3UDJXH����&]HFK�5HSXEOLF��
(PDLO���JRMGD#DUXS�FDV�F]�

0LVV�-RODQWD�*ROLDV]���XO��=ROQLHU]\�/HQLQR������������3R]QDQ��3RODQG��
(PDLO���MROJRO#DUWHPLGD�DPX�HGX�SO�

'DPLDQ�*UDG\���$HULDO�6XUYH\��(QJOLVK�+HULWDJH��105&��.HPEOH�'ULYH��6ZLQGRQ��61���*=��8.��
(PDLO���GDPLDQ�JUDG\#UFKPH�FR�XN�

)UDQFHV�*ULIILWK�����&ROOHWRQ�+LOO��([HWHU��'HYRQ��(;���$6��8.��
(PDLO���IJULIILWK#GHYRQ�FF�JRY�XN�
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'DUMD�*URVPDQQ���8QLYHUVLW\�RI�/MXEOMDQD��'HSW�RI�$UFKDHRORJ\��33������6,������/MXEOMDQD��6ORYHQLD��
(PDLO���GDUMD�JURVPDQ#XQL�OM�VL�

-RKQ�*�%�+DLJK���6FKRRO�RI�&RPSXWLQJ�DQG�0DWKHPDWLFV��8QLYHUVLW\�RI�%UDGIRUG��%UDGIRUG��:HVW�<RUNVKLUH��
%'���'3��8.��

-RKQ�+DPSWRQ�����/LQGVD\�&ORVH��(SVRP��6XUUH\��.7����--��8.��

-LP�+DQFRFN������:RRGVWRFN�5RDG��5HGODQG��%ULVWRO��%6���(-��8.��

/DUV�+DQVHQ���,.�)RXQGDWLRQ�DQG�&RPSDQ\����&KXEE�+LOO�5RDG��:KLWE\��1RUWK�<RUNVKLUH��<2����-8��8.��
(PDLO�� +DQVHQ�,.#EWLQWHUQHW�FRP�

%LOO�+DQVRQ���'HSDUWPHQW�RI�$UFKDHRORJ\��*UHJRU\�%XLOGLQJ��8QLYHUVLW\�RI�*ODVJRZ��*ODVJRZ��*����44��8.��
(PDLO�� :�+DQVRQ#DUFKDHRORJ\�JOD�DF�XN�

6WHYH�+DUWJURYHV���'RZQV�&RWWDJH��6FKRRO�+LOO��3HUUDQZHOO��7UXUR��&RUQZDOO��75���-=��8.��

%DUULH�+DUWZHOO���'HSW�RI�$UFKDHRORJ\�DQG�3DOHRHFRORJ\��7KH�4XHHQ�V�8QLYHUVLW\�RI�%HOIDVW��%HOIDVW��%7���11��
8.��

(PDLO�� E�KDUWZHOO#TXE�DF�XN�

3HWHU�+DXSW��� -RKDQQ�+LQULFK�:LFKHUQ�6WU������'�������,QJHOKHLP��*HUPDQ\��
(PDLO���3�+DXSW#W�RQOLQH�GH�

(FNKDUG�+HOOHU���$SOHUEHFNHU�6WU�������'�������'RUWPXQG��*HUPDQ\��
(PDLO���IDP�KHOOHU#WHOGD�QHW�

3HWH�+RUQH���$HULDO�6XUYH\��(QJOLVK�+HULWDJH�����7DQQHU�5RZ�<RUN��<2���:5��8.��
(PDLO���SHWH�KRUQH#YLUJLQ�QHW�

&KULVWRSKHU�+XJKHV�����6WXPSFURVV��6DZWU\��+XQWLQJGRQ��&DPEV��3(����1+��8.��
(PDLO�� &MP�+XJKHV#EWLQWHUQHW�FRP�

'U�:DOWHU�,UOLQJHU���%D\HULVFKHV�/DQGHVDPW�IXHU�'HQNPDOSIOHJH��$EW�%RGHQGHQNPDOSOHJH��$UFKDRORJLVFKH�
3URVSHNWLRQ��3RVWIDFK���������'�������0XHQFKHQ��*HUPDQ\��

(PDLO���GDJPDU�LUOLQJHU#PXQLFK�QHWVXUI�GH�

7HUU\�-DPHV�����7KH�(VSODQDGH��&DUPDUWKHQ��'\IHG��6$����1*��8.��
(PDLO�� WHUU\�MDPHV#WHOLQFR�FR�XN�

0U�-�%�-RQHV������5HGZRRG�*ODGH��/HLJKWRQ�%X]]DUG��%HGV��/8���-7��8.��

.HYLQ�-RQHV�����%XUQKDP�6WUHHW��6HDWRZQ��:HOOLQJWRQ��1HZ�=HDODQG��
(PDLO���.OMRQHV#GRF�JRYW�Q]�

3DWV\�-RQHV�����%U\DQ�:D\��:DQWDJH��2[RQ��2;����(+��8.��

'DYLG�-RUGDQ���7HUUD�1RYD�/WG��/OZ\QIHGZHQ��/LEDQXV��%UHFRQ��/'���11��8.��
(PDLO���WHUUD#FHOWLF�FR�XN�

3URI��'�.HQQHG\�����5RDFK�5RDG��.DODPDQGD��3HUWK��:$�������$XVWUDOLD��
(PDLO���GNHQQHG\#F\OOHQH�DZD�HGX�DX�

%UDQNR�.HUPDQ���&XUDWRU�IRU�0LGGOH�$JH�$UFKDHRORJ\��3RNUDMLQVNL�PX]HM��7UXEDUMHY�'UHYRUHG���������0XUVND�
6RERWD��6ORYHQLD��

(PDLO���%UDQNR�.HUPDQ#JXHVW�DUQHV�VL�

$QGU]HM�.LMRZVNL���XO��.RV]\F\��G��.U]\V]NRZR���������5RNLHWQLFD��3RODQG�

'U�*UDKDP�.LQJ������&KXUFK�:DON��:HOOHVERXUQH��:DUZLFN��&8����47��8.��
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,YDQ�.X]PD���$UFKHRORJLFN\�8VWDY�6$9��$NDGHPLFND��6.��������1LWUD��6ORYDN�5HSXEOLF��
(PDLO���NX]PD#VDYQW�VDXED�VN�

$UFKDHRORJLFDO�&RPSXWLQJ�/DERUDWRU\���6W��&ORXG�6WDWH�8QLYHUVLW\���'HSDUWPHQW�RI�+LVWRU\������)RXUWK�$YH��
6RXWK��6W��&ORXG��01��������86$��

(PDLO���UURWKDXV#VWFORXGVWDWH�HGX�

-RH�/DZUHQFH�����1RUWK�.LUNODQGV�)DUP��(DVW�.LOEULGH�5RDG��(DJOHVKDP��*ODVJRZ��*���217��8.�

$LPH�/D\�(NXDNLOOH���9LD�(WWRUH�'�$PRUH�����������7DUDQWR��,WDO\��
(PDLO���DOHNXDNLOOH#LRO�LW�

*LOOHV�/HURX[���/D�3RFKHWLHUH��������/DLOOH��)UDQFH�

&KDUOHV�/HYD���3UHVLGHQW�GX�&,5$��$YHQXH�%UXJPDQQ����%��������%UX[HOOHV��%HOJLXP�

/LYHUSRRO�0XVHXP���)LHOG�$UFKDHRORJ\�6HFWLRQ��/LYHUSRRO�0XVHXP��10*0��:LOOLDP�%URZQ�6WUHHW��/LYHUSRRO��
/���(1��8.��

(PDLO���$WWQ��'U�5�3KLOSRWW�

6WHIDQR�'HO�/XQJR���9LD�$��'H�0LFKHOL�����������5RPD��,WDO\��
(PDLO���V�WRSRJUDI#PFOLQN�LW�

*DU\�/RFN���,QVWLWXWH�RI�$UFKDHRORJ\�����%HDXPRQW�6WUHHW��2[IRUG��2;���3*��8.��

'DYLG�0DF/HRG���$HULDO�6XUYH\��(QJOLVK�+HULWDJH�����7DQQHU�5RZ��<RUN<2���:3��8.��
(PDLO���GDYH�PDFOHRG#HQJOLVK�KHULWDJH�RUJ�XN�

'U��.DUO�-RFKLP�0DKQFNH���*HR�%HUDWXQJHQ��)LQNHQZHJ�'��������/RKPDU�5KOG��*HUPDQ\��

3KLOLS�0DUNKDP���F�R�����%HHVPRRU�5RDG��)UDPSWRQ�&RWWHUHOO��%ULVWRO��%6����--��8.��

*RUGRQ�0D[ZHOO���0LFNOHJDUWK����D�+LJK�6WUHHW��$EHUGRXU��)LIH��.<���6:��8.��
(PDLO���JPD[ZH#]HWQHW�FR�XN�

.DUHQ�0F%ULGH������6W�,YHV�&UHVFHQW��6DOH��&KHVKLUH��0����58��8.��
(PDLO���NHPFEULGH#DRO�XN�

:LOO\�+��0HW]���6FKDSHQGULIW����������1D�+XL]HQ��7KH�1HWKHUODQGV��
(PDLO���ZLOO\�PHW]#Z[V�QO�

$QGUHZ�0LOOHU������'RZQKDP�0HDG��&KLSSHQKDP��:LOWVKLUH��61����/1��8.��
(PDLO���DQGUHZ�PLOOHU#UFKPH�FR�XN�

5HEHFFD�0RORQH\���5&$+06��-RKQ�6LQFODLU�+RXVH�����%HUQDUG�7HUUDFH��(GLQEXUJK��(+���1;��8.��

'DYLG�0RWNLQ���6XQQ\PHDGH��0RRU�/DQH��%ULJKVWRQH��1HZSRUW��,VOH�RI�:LJKW��32����'/��8.��
(PDLO���PRWNLQ#RQHWHO�QHW�XN��

3KLO�0RWWUDP������%HWKZLQ�5G��/RQGRQ��6(��2<-��8.��
(PDLO�� 3KLO�0#GLDO�SLSH[�FRP�

&KULVWRSKHU�0XVVRQ���7DQ\IIRUGG��3LVJDK��$EHU\VWZ\WK��&HUHGLJLRQ��6<����1(��8.��
(PDLO�� DEHUPXVVRQ#WDON���FRP�

3DWULFN�1DJ\���%XFKVZHJ�����&+������:LQWHUWKXU��6ZLW]HUODQG��
(PDLO�� SDWULFN�QDJ\#EG�]K�FK�

.HQ�1HLOO���(QYLURQPHQW�DQG�+HULWDJH�6HUYLFH�������+LOO�6WUHHW��%HOIDVW���%7���/$��1RUWKHUQ�,UHODQG��8.��
(PDLO���NHQ�QHLOO#GRHQL�JRY�XN�

105&���7KH�/LEUDULDQ��(QJOLVK�+HULWDJH��105&��.HPEOH�'ULYH��6ZLQGRQ���61���*=��8.��
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1RUWKDPSWRQVKLUH� +HULWDJH��� 1RUWKDPSWRQVKLUH� &RXQW\� &RXQFLO�� 32� %R[� ������� *XLOGKDOO� 5RDG��
1RUWKDPSWRQ��11���%'��8.��F�R��*OHQQ�)RDUG��

(PDLO���KHULWDJH#QRUWKDPSWRQVKLUH�JRY�XN�

-DFHN�1RZDNRZVNL���3DQVWZRZD�6OX]ED��2FKURQ\�=DE\WNRZ��2�:�/HV]QR��3O��.RPHQVNLHJR����������/HV]QR��
3RODQG�

0UV�,RDQQD�2OWHDQ���0X]HXO�1DWLRQDO�GH�,VWRULH�DO�7UDQVLOYDQLHL��VWU��&�'DLFRYLFLX�QU��5R�������&OXM�1DSRFD��
5RPDQLD��

(PDLO���,RDQD��#\DKRR�FRP�

&��2VFURIW�������'DUZLQ�/DQH��6KHIILHOG��6����5+��8.��

3HWH�2ZHQ������&RQPHUH�6TXDUH��+XOPH��0DQFKHVWHU��0����'(��8.��

2[IRUG�$UFKDHRORJLFDO�8QLW���-DQXV�+RXVH��2VQH\�0HDG��2[IRUG��2;��2(6��8.��

5RJ�3DOPHU������*XQKLOG�:D\��&DPEULGJH��&%���4=��8.��
(PDLO�� URJ�SDOPHU#QWOZRUOG�FRP�

1LFKRODV�3DOPHU���(OOHVPHUH�/HLJK�7HUUDFH��+XQQLQJKDP��/HDPLQJWRQ�6SD��&9����'8��8.��
(PDLO�� QLFKRODV#SDOPHU�KXQQLQJKDP�IUHHVHUYH�FR�XN�

3KLO�3HDUFH���+HQOH\�&ORVH��&KDUGVWRNH��'HYRQ��(;����6;��8.��

5REHUWR�3HUQD���$EEDGLD�'L�)LDVWUD����������8UELVJOLD��0&�±�,WDO\��
(PDLO���KHOL[#PHUFXULR�LW�

5RQ�3KLOOLSV������/\QGRQ�'ULYH��.LQPHO�%D\��*Z\QHGG��//����(;��8.��
(PDLO�� URQSKLOL#JOREDOQHW�FR�XN�

-LP�3LFNHULQJ���7KH�2XWZRRGV��(OPWUHH�'ULYH��+LQFNOH\��/HLFHVWHUVKLUH��/(����7;��8.��

&ODLUH�3LQGHU������)URPH�7HUUDFH��'RUFKHVWHU��'RUVHW���'7���-4��8.��
(PDLO���F�M�SLQGHU#GRUVHW�FF�JRY�XN�

-LP�3RFRFN������&RUWRQ�/RQJ�/DQH��/RZHVWRIW��6XIIRON��15����+$��8.��

*XVWDYR�3RUWRFDUUHUR���(VWUDGD�,QWHULRU�'D�&LUFXQYDODODR���������������3RUWR��3RUWXJDO��

+UYRMH�3RWUHELFD���%��%XVLFD�����+5�������=DJUHE��&URDWLD��

'U�:ORG]LPLHU]�5DF]NRZVNL���,QVWLWXWH�RI�3UHKLVWRU\��$GDP�0LFNLHZLF]�8QLYHUVLW\��XO�VZ��0DUFLQ�������������
3R]QDQ��3RODQG��

(PDLO���ZORGHNUD#KXP�DPX�HGX�SO�

)UDQFHVFD�5DGFOLIIH���2OG�)DUP�+RXVH��(OZRUWK��3RUWHVKDP��:H\PRXWK��'RUVHW��'7���+)��8.��
(PDLO���IUDQFHVFD#ZGL�FR�XN�

-RKQ�5REHUWV���3ODV�1HZ\GG��&O\QQRJ�5RDG��&DHUQDUIRQ��*Z\QHGG��//����('��8.��

%HQ�5RELQVRQ���$���5LYHUVLGH�0LOO��*RGPDQFKHVWHU��&DPEULGJH��3(����(3��8.��
(PDLO���EHQ�URELQVRQ#SHWHUERURXJK�JRY�XN�

'DULR�5RVH���9LD�7XVFRODQD�������������5RPD��,WDO\�

)HGHULFD�6DQWDJDWL���3�]]D�6�0��GL�*HVX�����������&DWDQLD��,WDO\��
(PDLO���IVDQWDJQDWL#FWRQOLQH�LW�

'U�$UPLQ�6FKPLGW���'HSW��RI�$UFKDHRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�%UDGIRUG��%UDGIRUG��:HVW�<RUNV��%'��
�'3��8.��

(PDLO���$�6FKPLGW#%UDGIRUG�DF�XN�
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3URI�'U�,UZLQ�6FROODU���,Q�GHU�$X����'�������5HPDJHQ��*HUPDQ\��
(PDLO���DO���#PDLO��UU]�XQL�NRHOQ�GH�

'U�5DOI�6FKZDU]���/DQGHVDPW�IXHU�$UFKDHRORJLH��6DFKVHQ�$QKDOW��5LFKDUG�:DJQHU�6WU�������'�������+DOOH�
�6DDOH���*HUPDQ\��

(PDLO�� SRVWVWHOOH#OID�PN�OVD�QHW�GH�

$OHVVDQGUD�6FRJQDPLJOLR���9LD�&��3DYHVH���UG�7UDY��Q���'��������0XJQDQR�'L�1DSROL��1$���,WDOLD��
(PDLO���MXMM\D#OLEHUR�LW�

6HUYLFH�5HJLRQDO�GH�O�$UFKHRORJLH���&HQWUH�GH�'RFXPHQWDWLRQ��'5$&�3LFDUGLH�65$�����5XH�+HQUL�'DXVV\��
�������$PLHQV��)UDQFH�

(PDLO���PLFKHO�PDXQLHU#FXOWXUH�IU�

'U�&ROLQ�$�6KHOO���'HSW��RI�$UFKDHRORJ\��8QLYHUVLW\�RI�&DPEULGJH��'RZQLQJ�6WUHHW��&DPEULGJH��&%���'=��8.��
(PDLO�� FDV�#FDP�DF�XN�

(OHDQRU�6WDSOH\�������9LFWRULD�6WUHHW��6W�$OEDQV��+HUWV��$/���7*��8.��
(PDLO����H�VWDSOH\#WDON���FRP�

'U�5XSUHFKW�6WHLQPDQQ���4XLQWD�'D�0DODTXLQKD��6DQWLDJR�GR��(VFRXUDO��$SDUWDGR��3��������0RQWHPRU�R�
1RYR��3RUWXJDO��

(PDLO�� VWHLQPDQQ#PDLO�WHOHSDF�SW�

&DWK\�6WRHUW]���$HULDO�6XUYH\��(QJOLVK�+HULWDJH��105&��.HPEOH�'ULYH��6ZLQGRQ��61���*=��8.��
(PDLO�� &DWK\�VWRHUW]#UFKPH�FR�XN�

'DY\�6WUDFKDQ���%$�0,)$��3HUWK�0XVHXP�DQG�$UW�*DOOHU\�����*HRUJH�6WUHHW��3HUWK��3+���/%��8.��
(PDLO���GDYLG#VWUDFKDQ���IUHHVHUYH�FR�XN�

*LOHV�6ZLIW���+DPILHOGV��:LWK\KDP��+DUWILHOGV��(DVW�6XVVH[��71���%+��8.��

(OVD�7DWHYRVVLDQ���)ODW��������.LQJVODQG�5RDG��'DOVWRQ��/RQGRQ�(���'$��8.��
(PDLO�� WDWHYRVVLDQH#USR�FR�XN�

'DYLG�7KRPDV���5&$+0:��&URZQ�%XLOGLQJ��3ODV�&UXJ��$EHU\VWZ\WK��6<����1-��8.��
(PDLO�� 'DYLG�WKRPDV#UFDKPZ�RUJ�XN�

'DYLG�7KRPSVRQ���*Z\QHGG�$UFKDHRORJLFDO�7UXVW��*DUWK�5RDG��%DQJRU��*Z\QHGG��//����57��8.��
(PDLO�� GDYLGWKRPSVRQ#EWLQWHUQHW�FRP�

+XJK�7ROOHU������%UHHU�6WUHHW��/RQGRQ��6:���+%��8.��
(PDLO�� WROOHU#QHWFRPXN�FR�XN�

9DO�7XUQHU���6KHWODQG�$PHQLW\�7UXVW��������1RUWK�5RDG��/HUZLFN��6KHWODQG��=(���14��8.��
(PDLO�� VKHWDPHQLW\�WUXVW#]HWQHW�FR�XN�

/XLV�9DOGHV���&�&DUPHOR�*LO�1R������6'��������%LOEDR��6SDLQ��
(PDLO�� JDVWLEXUX#MHW�HV�

3URI�ROU��)UDQV�9HUKDHJKH���3URYLQFLHEDDQ���$��%������/DDUQH��%HOJLXP��

6LPRQ�9RJW���:LQWHUWKXUHUVWU�������&+������=XHULFK��6ZLW]HUODQG��

%ODLVH�9\QHU������7KH�9LOODJH��+DUWEXUQ��6WRFNWRQ�RQ�7HHV��&OHYHODQG��76����'<��8.��
(PDLO���EODLVH#PHDQGHU�GHPRQ�FR�XN�

)LHOG�$UFKDHRORJ\�2IILFH���:DUZLFNVKLUH�0XVHXP��7KH�%XWWV��:DUZLFN��&9����66��8.��
(PDLO���ILHOGDUFKDHRORJ\#ZDUZLFNVKLUH�JRY�XN�

1LJHO�:HOOV������$OOLQJWRQ�5G��3DGGRFN�:RRG��7RQEULGJH��.HQW��71����$3��8.��
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'U�*��:HW]HO��� %UDQGHQEXUJLVFKHV�/DQGHVDPW�IXHU�'HQNPDOSIOHJH��:XHQVGRUIHU�3ODW]����'�������:XHQVGRUI��
*HUPDQ\��

(PDLO���*XHQWHU�:HW]HO#%/'$0�EUDQGHQEXUJ�GH�

5REHUW�:KLWH���<RUNVKLUH�'DOHV�1DWLRQDO�3DUN��<RUHEULGJH�+RXVH��%DLQEULGJH��/H\EXUQ��1RUWK�<RUNVKLUH��'/��
�%3��8.��

(PDLO���UREHUW�ZKLWH#\RUNVKLUHGDOHV�RUJ�XN�

'DYLG�:LOVRQ�������&KHVWHUWRQ�5RDG��&DPEULGJH��&%���$5��8.��

:LOWVKLUH� &RXQW\� &RXQFLO��� /LEUDULHV� DQG� +HULWDJH�� :LOWVKLUH� /LEUDU\� +4�� %\WKHVHD� 5RDG�� 7URZEULGJH��
:LOWVKLUH��%$����%6��8.��

+HOHQ�:LQWRQ���F�R�(QJOLVK�+HULWDJH��105&��.HPEOH�'ULYH��6ZLQGRQ��61���*=��8.��
(PDLO���+HOHQ�ZLQWRQ#UFKPH�FR�XN�

%XG�<RXQJ���7KH�/DQGVFDSH�2YHUYLHZ�����&URVV�6WUHHW��0RUHKDPSVWHDG��'HYRQ��74����1/��8.��

'LSO��LQJ��5DOI�=DQWRSS���,P�0HLVHQJDUWHQ�����������%RQQ��*HUPDQ\��

.DQWRQVDUFKDHRORJLH�=XHULFK���:DOFKHVWUDVVH�����&+������=XULFK��6ZLW]HUODQG��
(PDLO���SDWULFN�QDJ\#EG�]K�FK�

0LVV�/LGND�=XN���'U\]\QD�QU������������6]OLFKW\QJRZD��3RODQG��
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%RE�%HZOH\�
$HULDO�6XUYH\�
(QJOLVK�+HULWDJH�
105&�
.HPEOH�'ULYH�
6ZLQGRQ��61���*=��8.�

ERE�EHZOH\#HQJOLVK�KHULWDJH�RUJ�XN�

2WWR�%UDDVFK�
0DWWKLDV�+RHVO�6WU���
'�������/DQGVKXW�
*HUPDQ\�

RWWR�EUDDVFK#ODQGVKXW�RUJ�

$QWKRQ\�&UDZVKDZ�
���.LQJ�V�6WDLWK�
<RUN���<2���61��8.�

DFUDZVKDZ#\RUNDUFK�GHPRQ�FR�XN�

7RE\�'ULYHU�
$LU�6XUYH\�2IILFHU�
5&$+0:�
&URZQ�%XLOGLQJV�3ODV�&UXJ�
$EHU\VWZ\WK�
&HUHGLJLRQ���6<����1-���8.�

WRE\�GULYHU#UFDKPZ�RUJ�XN�

&KULV�*RLQJ�

F�JRLQJ#FDUO�FR�XN�

'DYLG�+DOO�
7KH�3LQIROG�
5DXQGV�5RDG�
+DUJUDYH�
:HOOLQJERURXJK�
1RUWKDQWV���11���33���8.�

KDUJUDYHILHOGV#FV�FRP�

3HWH�+RUQH�
$HULDO�6XUYH\�
(QJOLVK�+HULWDJH�
���7DQQHU�5RZ�
<RUN��<2���:5��8.��

SHWH�KRUQH#YLUJLQ�QHW�

'DY\�6WUDFKDQ�
3ODQQLQJ�'HSDUWPHQW�
(VVH[�&RXQW\�&RXQFLO�
&RXQW\�+DOO�
&KHOPVIRUG��&0���/)�
8.�

GDYLG�VWUDFKDQ#HVVH[FF�JRY�XN�

&DWK\�6WRHUW]�
$HULDO�6XUYH\�
(QJOLVK�+HULWDJH�
105&�
.HPEOH�'ULYH�
6ZLQGRQ��61���*=��8.��

&DWK\�VWRHUW]#UFKPH�FR�XN�

/LVW�RI�FRQWULEXWRUV�
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1RWHV�RU�OHWWHUV�WR�WKH�HGLWRU�


