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&RQQH[LRQV����������

�

7KH�(QHP\�IURP�:LWKLQ��RI�0HPHV�DQG�0RGXOHV��([SODQDWLRQ�DQG�&RQIDEXODWLRQ
/DUV�+DOO'HSW��RI�&RJQLWLYH�6FLHQFH8QLYHUVLW\�RI�/XQG���,QWURGXFWLRQ$IWHU� D� VHOI�SURFODLPHG� FKDULWDEOH� UHDGLQJ� RI� &RQVFLRXVQHVV� ([SODLQHG�� %ORFN� ������� FRQFOXGHV� WKDW�'HQQHWW�KDV�QRW�SURGXFHG�D�WKHRU\�RI�FRQVFLRXVQHVV DW�DOO��EXW�UDWKHU�D�WKHRU\�RI�WKH ZKROH�PLQG �DQG�D�IDOVH�RQH�� DW� WKDW���'HQQHWW� RI� FRXUVH� WDNHV� LVVXH�ZLWK�%ORFN�� ,I�ZH�ZDQW� QR� WDFN�ZLWK� SKHQRPHQDO� SURSHUWLHV��&DUWHVLDQ� WKHDWHUV�� PHGLD�� TXDOLD�� UDZ� IHHOLQJV�� UHDO� VHHPLQJV�� DQG� WKHLU� NLQ�� WKHQ� WKH� TXHVWLRQ� RI�FRQVFLRXVQHVV�QDWXUDOO\�WXUQV�LQWR�D�TXHVWLRQ�RI� WKH�ZKROH�PLQG��,�DJUHH�ZLWK�DOO� WKLV��1HYHUWKHOHVV�,� WDNH�P\VHOI� WR� UHSUHVHQW�D�KLWKHUWR�VLOHQW�FODVV�RI�VWXGHQWV�RI�FRJQLWLYH� VFLHQFH� WKDW� WHQG� WR�DJUHH�ZLWK�%ORFN
V�FRQFOXVLRQ��EXW� IRU� D�ZKROO\� GLIIHUHQW� UHDVRQ��7KDW� LV�� JLYHQ� WKDW�RQH�DOUHDG\� LV� D�GLH�KDUG�QRQ�UHGXFWLYH�PDWHULDOLVW��DQG�WKDW�RQH�LV�DZDUH�RI�WKH�ODUJHO\�XQFRPPLWWHG�DQG�LQFRPSOHWH�QDWXUH�RI�WKH�PXOWLSOH�GUDIWV�WKHRU\�� WKH� UHDOO\�H[FLWLQJ WKLQJ� DERXW�'HQQHWW� LV� WKDW� LQ� KLV�ZULWLQJV� D� YLVLRQ�RI� WKH�ZKROH�PLQG� FDQ�EH�GLVFHUQHG>�@��1RZ��,�GR�QRW� WKLQN�WKDW�'HQQHWW�ZRXOG�DJUHH�WKDW�KH�KDV�HYHU�WULHG�WR�SURYLGH�VRPHWKLQJ�OLNH�D�URXJK��EXW�FRPSOHWH�SLFWXUH�RI�WKH�PLQG��(YHQ�VR��,�JDWKHU�KLV�VL]DEOH�ZULWLQJV�RYHU�WKH�\HDUV�DGG�XS�WR�VXFK�D�JUDQG�SURMHFW��DQG�,�WKLQN�LW�ZRXOG�EH�LQWHUHVWLQJ�WR�PRPHQWDULO\�VHW�FRQVFLRXVQHVV�DVLGH�DQG�HYDOXDWH�WKH�ZLGHU� PHULW� RI� VRPH� RI� WKH� FODLPV� PDGH� E\� 'HQQHWW�� $V� DOOXGHG� WR� DERYH� ,� DP� LQ� IXOO� DJUHHPHQW� ZLWK�'HQQHWW� RQ� WKH� LVVXH� RI� FRQVFLRXVQHVV�� DQG� ,� DOVR� IROORZ� KLP� LQ� UHMHFWLQJ� ,QWHQWLRQDO� 5HDOLVP� DQG� 7KH�/DQJXDJH�RI�7KRXJKW��EXW�P\�KXQFK�LV� WKDW�ZLWKLQ WKH�ERXQGV�RI�KLV� WKHRUL]LQJ� WKHUH�LV�HQRXJK�URRP�IRU�DPHQGPHQWV�WKDW�ZRXOG�PDNH�WKH�RYHUDOO�SLFWXUH�ORRN�UDWKHU�GLIIHUHQW�LQ�WKH�HQG��:KDW�,�ZRXOG�OLNH�WR�DUJXH�KHUH�LV�WKDW�VRPH�RI�WKH�YHU\�H[FLWLQJ�DQG�LQWULJXLQJ�FRQFOXVLRQV�WKDW�'HQQHWW� KDV� SUHVHQWHG� LQ� KLV� VHULHV� RI� ERRNV� RQ� KXPDQ� LQWHQWLRQDOLW\� DQG� FRQVFLRXVQHVV� ������� ����D�������� ������ DUH� YHU\� PXFK� GHSHQGHQW� RQ� D� GHWDLOHG� VSHFLILFDWLRQ� RI� WKH� LQWHUIDFH EHWZHHQ� RXU� HYROYHG�FRJQLWLYH�DUFKLWHFWXUH�DQG�FXOWXUDO�PHPHWLF�HYROXWLRQ��DQG�WKDW�ZKHQ�ZH�XQUDYHO�WKH�WDQJOHG�FDXVDO�ZHE�RI�KXPDQ�GHYHORSPHQW�DQG�VRFLDO� LQWHUDFWLRQ�ZH�PLJKW�YHU\�ZHOO�JHW�TXLWH�GLIIHUHQW� UHVXOWV�RXW�RI�'HQQHWW
V�EDVLF�SUHPLVHV��7R�PDNH�D�FDVH� IRU� WKLV� ,� ILUVW� LGHQWLI\�ZKDW� ,� WDNH� WR�EH� WKH�PRVW�FUXFLDO�FRPSRQHQWV�RI�'HQQHWW
V�YLVLRQ��DQG�WKHQ�JR�RQ�WR�D�GLVFXVVLRQ�RI�WKH�LQWHUDFWLRQ�EHWZHHQ�PHPHV�DQG�PRGXOHV��H[SODQDWLRQ�DQG�FRQIDEXODWLRQ���'HQQHWW
V�0LQG2EYLRXVO\� ,� FDQ�QRW�GR� MXVWLFH� WR� WKLUW\� \HDUV�RI�SUROLIHUDWH�DFDGHPLF�ZRUN� LQ�RQH� VKRUW� VXPPDU\��:KDW�IROORZV�LV�QHYHUWKHOHVV�� LQ�URXJK�SK\ORJHQHWLF�RUGHU��ZKDW�,� WDNH�WR�EH�WKH�PRVW� LPSRUWDQW�FRPSRQHQWV�RI�'HQQHWW
V�WKHRUL]LQJ�RXWVLGH�WKH�PDLQ�DUHD�RI�FRQVFLRXVQHVV��

x $Q�DSSUHFLDWLRQ�RI�WKH�ERG\�DV�D�VORZ�EXW�UHOLDEOH�V\VWHP�RI�LQIRUPDWLRQ�H[FKDQJH�� D�PLQG�RI�LWV�RZQ�� WKDW�FRQWLQXHV�WR�H[HUW�LWV�LQIOXHQFH�RYHU�RXU�FRJQLWLYH�SURFHVVHV��QRW�SULPDULO\�E\�EHLQJ�RXUERXQGHG��VWDEOH�YHKLFOH�RI�LQWHUDFWLRQ�LQ�WKH�ZRUOG��ZLWK�DOO�LWV�WDOHQWV�DQG�OLPLWV���EXW�E\�VXSSO\LQJ�PXFK�QHHGHG�YDOHQFH� WR�RXU�GHFLVLRQ�SURFHGXUHV� �'DPDVLR������FDOOV� WKHVH�SUHYDOHQW� HPRWLRQDO�WRQHV�VRPDWLF�PDUNHUV���$FFRUGLQJ�WR�'HQQHWW� WKLV��PDLQO\�KRUPRQDO��ZLVGRP�RI�WKH�ERG\�� WULHG�DQG�WHVWHG�WKURXJK�WKH�HRQV��GRHV�QRW�KDYH�WR�EH��UH�UHSUHVHQWHG�LQ�VRPH�PRUH��H[SOLFLW��IRUPDW�LQ�WKH�EUDLQ�WR�EH�XVDEOH���%\�XVLQJ�WKH�ROG�ERGLO\�V\VWHPV�DV�D�NLQG�RI�VRXQGLQJ�ERDUG��RU�UHDFWLYH�DXGLHQFH�� RU� FULWLF�� WKH� FHQWUDO� QHUYRXV� V\VWHP� FDQ� EH� JXLGHG� � VRPHWLPHV� QXGJHG�� VRPHWLPHV�VODPPHG�� LQWR�ZLVH�SROLFLHV���������S������
x 7KH�HYROXWLRQDU\�SUHFHGHQFH�RI�PRGXODU��FKHDS��HQYLURQPHQWDOO\�FRXSOHG�FRJQLWLYH�V\VWHPV�ZLWK�D� PLQLPDO� DPRXQW� RI� UHSUHVHQWDWLRQ�� $QLPDO� PLQGV� FDQ� RIWHQ� EH� GHVFULEHG� DV� �D� FROOHFWLRQ� RI�LQWHUORFNLQJ�� VSHFLDO� SXUSRVH� PLQLPDOLVW� VXEURXWLQHV�� ������� S� ����� LQ� WKLV� FDVH� D� ELUG��>�@ ,Q�DFFRUGDQFH�ZLWK�WKH�QHHG�WR�NQRZ�SULQFLSOH�RI�HVSLRQDJH��JLYH�HDFK�DJHQW�DV�OLWWOH�LQIRUPDWLRQ�DV�
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SRVVLEOH� WR� DFFRPSOLVK� LWV� VKDUH� RI� WKH� PLVVLRQ��� DQG� IRU� P\RSLF� UHDVRQV� RI� HFRQRP\� DQG�HIILFLHQF\�� HYROXWLRQ�EXLOGV� EUDLQV� WKDW� DUH� HVVHQWLDOO\� �EDJV� RI� WULFNV���6XFK�EUDLQV�PLJKW� VROYH�SUREOHPV�LQ�ZD\V�WRWDOO\�GLIIHUHQW�IURP�ZKDW�ZH�ZRXOG�LQWXLWLYHO\�H[SHFW��DV�VHHQ�IRU�H[DPSOH�LQ�WKH� KXQWLQJ� EHKDYLRU� RI� VQDNHV� ZKHUH� WKUHH� GLIIHUHQW� VHQVRU\� V\VWHPV� ZLWKRXW� DQ\� FHQWUDO�RUJDQL]DWLRQ� DUH� XVHG�� YLVLRQ� IRU� VWULNLQJ�� VPHOO� IRU� ORFDWLQJ� WKH� SUH\� DJDLQ� �WKDW� QRUPDOO\� UXQV�DZD\�IRU�VRPH�GLVWDQFH�EHIRUH�G\LQJ���DQG�ILQDOO\�WDFWLOH�LQIRUPDWLRQ�IRU�ILQGLQJ�WKH�KHDG�DQG�WR�FRPPHQFH�HDWLQJ��(DFK�EHKDYLRU� LV� H[FOXVLYHO\�ZLUHG� WR�D�SDUWLFXODU�PRGDOLW\�ZLWK�QR� DSSDUHQW�LQWHUDFWLRQ� EHWZHHQ� WKH� GLIIHUHQW� V\VWHPV� H[FHSW� YLD� WKH� EHKDYLRUDO� ORRS� RXW� LQWR� WKH� ZRUOG��*lUGHQIRUV�������VHH�DOVR�GLVFXVVLRQ�LQ�'HQQHWW��������,Q�WKLV�YHLQ�'HQQHWW������������D��ZDUQV�XV� RI� DVFULELQJ� WRR�PXFK� GLVWLQFW��SURSRVLWLRQDO WKRXJKWV WR� WKLV� W\SH� RI� FRJQLWLYH� DUFKLWHFWXUH��'HVFULELQJ� WKH�ZHOO�NQRZQ�HDUO\�H[SHULPHQWV RI�:ROIJDQJ�.|KOHU� LQ�ZKLFK�FKLPSDQ]HHV�KDG� WR�DUUDQJH�ER[HV�DQG�VWLFNV�WR�JHW� WR�D�EDQDQD�WKDW�KXQJ�IURP�WKH�URRI��KH�ZULWHV���1RZ��ZHUH�WKH\�WKLQNLQJ ZKHQ�WKH\�ZHUH�IXVVLQJ�DERXW�LQ�WKHLU�FDJHV"�:KDW�ZHUH�WKH\�PDQLSXODWLQJ"�%R[HV�DQG�VWLFNV��,W�LV�DOO�WRR�WHPSWLQJ�WR�VXSSRVH�WKDW�WKHLU�H[WHUQDO��YLVLEOH�PDQLSXODWLRQV�ZHUH�DFFRPSDQLHG�E\�� DQG�GULYHQ�E\� LQWHUQDO�� FRYHUW�PDQLSXODWLRQV�� RI� WKRXJKWV� DERXW� RU� UHSUHVHQWDWLRQV� RI� WKHVH�REMHFWV��EXW�VXFFXPELQJ�WR�WKLV�WHPSWDWLRQ�LV�ORVLQJ�WKH�PDLQ�FKDQFH��:KDW�WKH\�ZHUH�DWWHQGLQJ�WR��PDQLSXODWLQJ�DQG�WXUQLQJ�RYHU�DQG�UHDUUDQJLQJ�ZHUH�ER[HV�DQG�VWLFNV��QRW�WKRXJKWV�������D���
x $�FRQWHQWLRQ�WKDW�ZH�GR�QRW�QRZ�DQ\��SODXVLEOH�XSSHU�ERXQG�RQ�WKH�QXPEHU�RI�FRQFXUUHQW��VHPL�LQGHSHQGHQW� FRQWURO� VWUXFWXUHV� WKDW� FDQ� FRH[LVW� LQ� D� QHUYRXV� V\VWHP� ������ S� ������� DQG� DQ�DGPRQLWLRQ�WKDW�ZH�VKRXOG�EH�YHU\ FDUHIXO�LQ�WDNLQJ�LQWHQWLRQDO�VWDQFH�FKDUDFWHUL]DWLRQV�RI�DQLPDO�EHKDYLRU� DW� IDFH� YDOXH� �VHH� DOVR� DERYH���6R� IDU� LW� KDV� QRW� EHHQ�SURYHG� WKDW� UHSXWHG� H[DPSOHV� RI�KLJKHU�RUGHU� LQWHQWLRQDOLW\� DPRQJ� DQLPDOV� �IRU� H[DPSOH� WKH� GLVWUDFWLRQ� GLVSOD\V� RI� WKH� SLSLQJ�SORYHU>�@��DUH�SURGXFHG�E\�DQ\WKLQJ�RWKHU�WKDQ��GXPE���DWWHQWLRQDO��PRGXODU�PHFKDQLVPV�WKDW�DUH�VHQVLWLYH� WR�FRQWLQJHQFLHV�RI� EHKDYLRU�� FRXSOHG�ZLWK� VRPH� WUDGLWLRQDO� UHLQIRUFHPHQW� OHDUQLQJ� �VR�FDOOHG�NLOOMR\ PHFKDQLVPV��'HQQHWW��������$�UHSUHVHQWDWLRQDO�JORVV�RQ� WKHVH�V\VWHPV� LV� WKHUHIRUH�RIWHQ�PLVOHDGLQJ�� LQIRUPDWLRQ�DERXW�WKH�PLQGV�RI�RWKHU�DJHQWV�LV�HPERGLHG�LQ�WKHLU�DFWLRQV��EXW�LW�LV� LQIRUPDWLRQ� LQ WKH� V\VWHP�� QRW� WR WKH� V\VWHP�>�@ 7KLV� LV� RI� FRXUVH� VWLOO� DQ� RSHQ� DUHD� RI�LQYHVWLJDWLRQ�� EXW� UHFHQW� GDWD� WHQG� WR� IDYRU�'HQQHWW
V� LQWHUSUHWDWLRQ� �+H\HV� ������:KLWHQ� ������3RYLQHOOL��3RYLQHOOL�	�*LDPEURQH��������DQG�,�ZLOO�QRW�JR�LQWR�WKLV�GHEDWH�LQ�DQ\�PRUH�GHWDLO��
x :KDW� ILQDOO\� FUHDWHV� RXU� NLQG� RI� LQWHQWLRQDOLW\� � ZKHUH� ZH� KDYH� H[SOLFLW�� PDQLSXODEOH�UHSUHVHQWDWLRQV�RI�WKH�PLQGV�RI�RXUVHOYHV�DQG�RWKHUV�� LV�WKH�VSHFLILF�VHOHFWLRQ�SUHVVXUHV VHW�XS�E\�WKH�DGYHQW�RI�ODQJXDJH�DQG�FRPPXQLFDWLRQ��&RPPXQLFDWLYH�DFWV�GHPDQG�VSHFLILFLW\ DFFRUGLQJ�WR�'HQQHWW��DQG�WKH�DJHQW�FRQIURQWHG�ZLWK�VKDSLQJ�DQG�H[HFXWLQJ�VXFK�DQ�DFW�IDFHV�D�SUREOHP�RI�KRZ�WR� FDUYH� XS� LWV� RZQ� �WDQJOH� RI� FRPSHWLQJ�� HQKDQFLQJ�� PHUJLQJ�� LQWHUWZLQLQJ�� EHKDYLRUDO� FRQWURO�FLUFXLWV���� LQWR� FRPSHWLQJ� �DOWHUQDWLYHV�� ������� S� ������ 7KH� RQO\� VROXWLRQ� DYDLODEOH� JLYHQ� WKH�LPSRVVLELOLW\�RI�DGGLQJ�XS�WKH�VXP�WRWDO�RI�RQH
V�EHKDYLRUDO� WHQGHQFLHV�RYHU�WLPH�DQG�SUHVHQWLQJ�WKHP�LQ�D�PDQDJHDEOH�IRUPDW��ZKLFK�ZRXOG�EH�WKH�VDPH�WKLQJ�DV�KDYLQJ�D�IXOO�EORZQ�GHVLJQ�VWDQFH�WKHRU\� RI� RQHV� RZQ� EUDLQ� DQG� EHKDYLRU� WKDW� FRXOG� EH� GLYXOJHG� LQ� D� WZR� PLQXWH� OHFWXUH���� LV� WR�DEVWUDFW�DZD\�IURP�WKH�QRLVH�DQG�GHFODUH�D�FDWHJRU\��'HQQHWW�VXJJHVWV�WKDW��

7KLV� WDVN� RI� FDUYLQJ�ZKHUH� QDWXUH� KDV� QRW� SURYLGHG� DQ\� VDOLHQW� MRLQWV� LV� D� SUREOHP� WKH�DJHQW� VROYHV� E\� ZKDW� ZH�PLJKW� FDOO�DSSUR[LPDWLQJ� FRQIDEXODWLRQ�� 7KH� DJHQW� FRPHV� WR�ODEHO�LWV�WHQGHQFLHV�DV�LI WKH\�ZHUH�JRYHUQHG�E\�H[SOLFLWO\�UHSUHVHQWHG�JRDOV�� EOXHSULQWV�IRU� DFWLRQ� � LQVWHDG� RI� WUHQGV� RI� DFWLRQ� WKDW� HPHUJH� IURP� WKH� LQWHUSOD\� RI� WKH� YDULRXV�FDQGLGDWHV��2QFH�VXFK�UHSUHVHQWDWLRQV�RI�LQWHQWLRQV �LQ�WKH�HYHU\GD\�VHQVH�RI�LQWHQWLRQV��KDYH�FRPH� LQWR�H[LVWHQFH� LQ� WKLV�EDFNKDQGHG�ZD\�� WKH\�PD\�VXFFHHG� LQ�FRQYLQFLQJ� WKH�DJHQW� LWVHOI� WKDW� LW� KDV� WKHVH� FOHDU�FXW� SULRU� LQWHQWLRQV� JRYHUQLQJ� LWV� DFWLRQV�� ,Q� RUGHU� WR�VROYH�LWV�FRPPXQLFDWLRQ�SUREOHP��WKH�DJHQW�KDV�FUHDWHG�D�VSHFLDO�XVHU�LQWHUIDFH�IRU�LWVHOI��D�PHQX�RI�H[SOLFLW�RSWLRQV�IURP�ZKLFK�WR�FKRRVH��DQG�WKHQ�KDV�EHHQ�WR�VRPH GHJUHH�WDNHQ�LQ�E\�LWV�RZQ�FUHDWLRQ��������S������HPSKDVLV�LQ�RULJLQDO�
7KLV� WDNHV� XV� ULJKW� EDFN� WR� 'HQQHWW� ������ DQG� WKH� GLVWLQFWLRQ� EHWZHHQ� EHOLHIV DQG�RSLQLRQV��%HOLHIV� DUH�SDWWHUQV LQ� WKH�EHKDYLRU�RI�SHRSOH� WKDW�RQH�� VR� WR� VSHDN�� FRXOG�JHW� ULFK�E\�EHWWLQJ� RQ�� DQG� RSLQLRQV� DUH�� LQ� HIIHFW�� WKRVH� ZDJHUV�� 5HVWDWLQJ� WKH� FRQWHQW� RI� WKH� TXRWH� DERYH��
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'HQQHWW� LV� VD\LQJ� WKDW� WKH�HYHU�RQJRLQJ�EXVLQHVV�RI�SUHGLFWLQJ�� H[SODLQLQJ�DQG�PDQLSXODWLQJ� WKH�EHKDYLRU� RI� RXU� IHOORZ� RUJDQLVPV� LV� DOPRVW� LQYDULDEO\� FRQGXFWHG�E\�PHDQV� RI� OLQJXLVWLF� WRROV� �VSHHFK�DQG�ZULWLQJ��SXEOLF�DQG�SULYDWH�� DQG� WKDW� WKLV�YHU\�SURFHVV�FUHDWHV�D�ZKROH�QHZ�FODVV�RI�VSXULRXVO\� VSHFLILF EHOLHIV� DQG� GHVLUHV� �OLQJXLVWLFDOO\� LQIHFWHG� RSLQLRQV�� WKDW� H[LVW� H[FOXVLYHO\� LQ�WKH�GRPDLQ�RI�KXPDQ�GLVFRXUVH��DW�OHDVW�RQ�WKLV�SODQHW���
x 7KLV�WKHQ�SURYLGHV�DOO�WKH�FRQGLWLRQV�IRU��UXQDZD\��PHPHWLF��FXOWXUDO�HYROXWLRQ��ZKLFK�LV�D�SURFHVV�PRUH�RU� OHVV�DQDORJRXV� WR�JHQHWLF�HYROXWLRQ��HYHQ� LI�DOO� WKH� WRROV�RI�HYROXWLRQDU\�ELRORJ\�GR�QRW�FDUU\� RYHU�� VHH� 'HQQHWW� ������� $� PHPH�� MXVW� OLNH� D� JHQH�� LV� WKH� VPDOOHVW� XQLW� RI� LQWHUHVW� WKDW�UHSOLFDWHV�ZLWK�UHOLDELOLW\�DQG�IHXQGLFLW\�>�@ 7KH�VHOHFWLYH�HQYLURQPHQW�RI�PHPHV�FRQVLVWV�RI�RWKHU�PHPHV�FRPSHWLQJ�IRU�DFFHVV�WR�WKH�OLPLWHG�VXSSO\�RI�KXPDQ�EUDLQV�PLQGV��DQG�ZKDWHYHU��ELDVHV��DUH�SUHVHQW�LQ�WKRVH�EUDLQV�EHIRUH�WKH�ILUVW�PHPHV�DUULYH�G���WKLV�KROGV�ERWK�RQ�D�SK\ORJHQHWLF�DQG�D� GHYHORSPHQWDO� OHYHO��� 'HQQHWW� KDV� VDLG� YHU\� OLWWOH� DERXW� WKH� RULJLQDO� DGDSWLYH� ODQGVFDSH� RI�PHPHWLF VHOHFWLRQ��WKHQ�RU�QRZ���,Q�'DUZLQ
V�'DQJHURXV�,GHD KH�DUJXHV�WKDW�VRFLRELRORJLVW�ZKR�GLG�QRW�UHDOL]H�WKDW�PHPHV�FRXOG�EH�XQLYHUVDO�QRW�RQO\�GXH�WR�SDWWHUQV�RI�GHVFHQW��EXW�DOVR�GXH�WR�WKH�PDQLIHVW�UDWLRQDOLW\�DQG�XWLOLW\�RI�WKH�PHPH�LQ�TXHVWLRQ��OLNH�WKH LGHD�RI�WKURZLQJ�VSHDUV�ZLWK�WKH�SRLQW\�HQG�ILUVW��WHQGHG�WR�SXW�WRR�PXFK�LQQDWH�FRQWHQW�LQWR�RXU�KHDGV��2Q�WKH�RWKHU�KDQG�KH�LV�IDYRUDEO\�LQFOLQHG�WRZDUGV�WKH�LQYHVWLJDWLRQV�RI�&RVPLGHV�	�7RRE\��.HLO��-DFNHQGRII�DQG�%DURQ�&RKHQ� �DPRQJ� RWKHUV�� WKDW� VHHPV� WR� VKRZ� WKDW� WKHUH� LV� DQ� JHQHWLF� FRPSRQHQW� WR� �DPRQJ� RWKHU�WKLQJV�� WKH� FRQFHSWV� RI� VRFLDO� FRQWUDFWV�� RZQHUVKLS�� VSDWLDO� UHSUHVHQWDWLRQ�� DQG� LQWHQWLRQDOLW\��'HQQHWW� ������ S� ������ ,QVWHDG� KH� KDV� SXW� WKH� PHPH�WKHRU\� LQWR� XVH� LQ� WKUHH� RWKHU� �ODUJHO\�RYHUODSSLQJ��ZD\V��
�� 7R�H[SODLQ�FRQVFLRXVQHVV��7R�WU\�WR�VKRZ�WKDW��RXU�EUDLQV�DUH�QRW RUJDQL]HG�DW�ELUWK��WKDQNV�WR�RXU�DQLPDO� KHULWDJH�� LQ� ZD\V� WKDW� DXWRPDWLFDOO\� JXDUDQWHH� WKH� VRUWV� RI� PXWXDO� LQIOXHQFH� WKDW� LV� WKH�KDOOPDUN�RI��RXU�DFFHVV��WR�FRQVFLRXV�FRQWHQW���������S�������KRZ�PHPHV�PLJKW�HQDEOH�D�YLUWXDO��IXQFWLRQDO� PDFKLQH� LQ� RXU� EUDLQV�� DQG� KRZ� WKH� �VHOI�� WKHQ� PD\� HPHUJH� DV� FHQWHU� RI� QDUUDWLYH�JUDYLW\�E\�RXU�LQFHVVDQW�SULYDWH�DQG�SXEOLF�VWRU\WHOOLQJ��7KLV�LV�DOO�IDPLOLDU��DQG�,�ZLOO�QRW�SXUVXH�WKLV�IXUWKHU�KHUH�>�@
�� 7R�H[SODLQ�KRZ ODQJXDJH�HQDEOHV�DOO�WKLV�QHZ�IXQFWLRQDOLW\�DQG��DFFHVV�WR�FRQVFLRXV�FRQWHQW���7KLV�LV�D�IDLUO\�UHFHQWO\�EORVVRPHG�SURMHFW�DV�IDU�DV�,�NQRZ��VHH�'HQQHWW�����������D��&ODUN�����D���DQG�WKH� LQWHUHVWLQJ� QHZ� WKLQJ� LV� DQ� HPSKDVLV� RQ� WKH� VLPLODULW\� EHWZHHQ� ZRUGV� DQG� �RWKHU�� ZRUOGO\�DUWLIDFWV�DV�VWDEOH�REMHFWV WR�ZKLFK�ZH�FDQ�WDUJHW�RXU�QDWLYH�DVVRFLDWLYH�OHDUQLQJ�PHFKDQLVPV�DQG�HQDEOH� OHDUQLQJ� RI� KLJKHU�RUGHU� UHODWLRQV�� WKH� IDPRXV� VRIWZDUH�OLQNV� RI� WKH� YLUWXDO� PDFKLQH� �D�SULPH�H[DPSOH�RI�WKLV�DSSURDFK�EHLQJ�WKH�VHULHV�RI�H[SHULPHQWV�E\�7KRPSVRQ�	�2GHQ��������LQ�ZKLFK�FKLPSDQ]HHV�OHDUQ�KLJKHU�RUGHU�PDWFKLQJ�WDVN�E\�DVVRFLDWLQJ�WKHP�ZLWK�VWDEOH�WRNHQV�LQ�WKH�ZRUOG��� +HUH� ,� WKLQN� 'HQQHWW� LV� LQ� WKH� EXVLQHVV� RI� UHVWDWLQJ�� LQ� OHVV� FU\SWLF� IRUP�� WKH� LGHD� RI�DXWRVWLPXODWLRQ��RU�WDONLQJ�WR�RQHVHOI��WKDW�IRUPHG�RQH�RI�WKH�FHQWUDO�SLHFHV�LQ�KLV�H[SRVLWLRQ�RI�WKH�HYROXWLRQ�RI�FRJQLWLRQ�LQ�&RQVFLRXVQHVV�([SODLQHG��2QH�LPSRUWDQW�GLIIHUHQFH�LV�VDOLHQW�WKRXJK� +H�KDV�ODWHO\�EHJXQ�WR�SXW�PXFK�PRUH�HPSKDVLV�RQ�WKH�IDFW�WKDW�WKH�VNLQ�LV�QRW�DQ�LPSRUWDQW�ERXQGDU\�ZKHQ� LW� FRPHV� WR� ORFDWLQJ� FRJQLWLRQ�� DQG� WKDW� WKHUH� DUH� LPPHQVH� FRJQLWLYH� JDLQV� WR� EH� KDG� E\�RIIORDGLQJ�PHPRU\�DQG�GHFLVLRQ�SURFHGXUHV�LQWR�WKH�ZRUOG��D�SUREOHP�&ODUN������D���DQG�&ODUN�	�&KDOPHUV� �������YLYLGO\�GLVFXVV�XQGHU� WKH�KHDGLQJ�RI�FRJQLWLRQ�DQG�PLQG��OHDNLQJ��RXW� LQWR� WKH�ZRUOG��� DV� ZHOO� DV� VWDUWLQJ� WR� DSSUHFLDWH� DOO� WKH� IXQGDPHQWDOO\� FRJQLWLYH�� VRFLDO� WKLQJV� LQ� RXU�HQYLURQPHQW��+H�FDQ�DOPRVW DJUHH�ZLWK�WKH�ZRUGV�RI�'DKOERP��

$V�D�EUDLQ SURFHVV��WKLQNLQJ�LV�D�QDWXUDO�SURFHVV��DQG�WKLV�PDNHV�LW�GLIILFXOW�IRU�XV�WR�VHH�WKDW� WKLQNLQJ� WRGD\� LV� DERXW� DV� DUWLILFLDO� DV� DQ\WKLQJ� HOVH� � FRPPXQLFDWLRQ�� SURGXFWLRQ��FRQVXPSWLRQ�� LQ�RXU�PRGHUQ�DUWLILFLDO�ZRUOG��-XVW�DV�RXU�VRFLHW\�ZLOO�JULQG�WR�D�KDOW�ZKHQ�RXU� DUWLIDFWV� EUHDN� GRZQ�� VR� WKLQNLQJ�ZRXOG� EH� UHGXFHG� WR� QH[W� WR� QRWKLQJ�ZHUH�ZH� WR�VXIIHU� D� EUHDNGRZQ� RI� RXU� LQWHOOHFWXDO� DUWLIDFWV�� :KDW� FRXOG� ZH� WKLQN�� KRZ� FRXOG� ZH�UHDVRQ�� LI�ZH�GLG�QRW�KDYH�ZRUGV��ERRNV��GLDJUDPV�� ILJXUHV��FRQFUHWH�H[DPSOHV��DOJHEUD��ORJLF��OLVS��RU�OHJDO�V\VWHPV"�������V������
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�� 7R� H[SODLQ� KRZ� ODQJXDJH� JUHDWO\� HQKDQFHV� RXU� SRZHUV� RI� PHQWDO� VLPXODWLRQ�� RU� SUHVHOHFWLRQ�ZKLFK�DOORZV�RXU�K\SRWKHVHV�WR�GLH�LQ�RXU�VWHDG��LQ�RXU�LQQHU�HQYLURQPHQWV��+HUH�'HQQHWW�DJDLQ�OHDQV�KDUG�RQ�WKHRUHWLFDO�HYROXWLRQDU\�FRQVLGHUDWLRQV��*LYHQ�WKH� IDFW� WKDW� WKH�ZRUOGO\�NQRZOHGJH�XVHG� IRU�SUHVHOHFWLRQ�QRW�RQO\� KDV� WR� ILQG� LWV�ZD\� LQWR� WKH�KHDG�RI� WKH�RUJDQLVP� LQ�TXHVWLRQ� �E\�GHVFHQW� RU� OHDUQLQJ��� EXW� DOVR� JHW� LWVHOI� LQWR� D� SRVLWLRQ� ZKHUH� LW� FDQ� LQIOXHQFH� JOREDO� EHKDYLRUDO�RXWSXW�� DQG� WKDW� WKH� SULPDU\� PRGH� RI� RSHUDWLRQ� IRU� DQLPDO� FRJQLWLYH� DUFKLWHFWXUHV� LV� KLJKO\�GHFHQWUDOL]HG��H�J��WKH�VQDNH�H[DPSOH�DERYH���SUHVHOHFWLRQ�LV�SUREDEO\�QRW�JRLQJ�WR�FRPH�IRU�IUHH��+H ZULWHV��
7KLV� LV� ZKHUH� HDUOLHU GHFLVLRQV� FRPH� EDFN� WR� KDXQW� � WR� FRQVWUDLQ� � WKH� GHVLJQHU�� ,Q�SDUWLFXODU�� FKRLFHV� WKDW� HYROXWLRQ� KDV� DOUHDG\� PDGH� EHWZHHQ� QHHG�WR�NQRZ� DQG�FRPPDQGR� WHDP� >L�H�� GLVWULEXWHG� RU� FHQWUDOO\� RUJDQL]HG� V\VWHPV@� QRZ� SXW� PDMRU�FRQVWUDLQWV�RQ�WKH�RSWLRQ�IRU�GHVLJQ�LPSURYHPHQW��,I�D�SDUWLFXODU�VSHFLHV
�EUDLQ�GHVLJQ�KDV�DOUHDG\� JRQH� GRZQ� WKH� QHHG�WR�NQRZ� SDWK� ZLWK� UHJDUG� WR� VRPH� FRQWURO� SUREOHP�� RQO\�PLQRU�PRGLILFDWLRQV����FDQ�EH�UHDGLO\ PDGH�WR�WKH�H[LVWLQJ�VWUXFWXUHV��VR�WKH�RQO\�KRSH RI�PDNLQJ�D�PDMRU� UHYLVLRQ�RI� WKH� LQWHUQDO�HQYLURQPHQW� WR�DFFRXQW� IRU�QHZ�SUREOHPV��QHZ�IHDWXUHV� RI� WKH� H[WHUQDO� HQYLURQPHQW� WKDW� PDWWHUV�� LV� WR� VXEPHUJH WKH� ROG� KDUG�ZLULQJ�XQGHU�D�QHZ�OD\HU�RI�SUH�HPSWLYH�FRQWURO���� ,W� LV� WKHVH�KLJKHU�OHYHOV�RI�FRQWURO�WKDW�KDYH�WKH�SRWHQWLDO�IRU�YDVW�LQFUHDVHV�LQ�YHUVDWLOLW\��$QG�LW�LV�DW�WKHVH�OHYHOV�LQ�SDUWLFXODU�WKDW�ZH�VKRXOG� ORRN� IRU� WKH� UROH� RI� ODQJXDJH���� LQ� WXUQLQJ�RXU EUDLQV� LQWR� YLUWXRVR� SUHVHOHFWRUV��������S������HPSKDVLV�LQ�RULJLQDO��

$OWKRXJK�,�GR�QRW�KDYH�VSDFH�WR�HODERUDWH�RQ�LW�KHUH�LW�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�'HQQHWW
V�OLQH�RI�UHDVRQLQJ�RQ�PHQWDO�VLPXODWLRQ�FDQQRW� OD\�FODLP�WR�EHLQJ�WKH�RQO\�UHVSHFWDEOH�DOWHUQDWLYH� WKDW� LQYRNHV�HYROXWLRQDU\�SODXVLELOLW\� IRU�VXSSRUW��)RU�H[DPSOH�*UXVK�������� WR�DSSHDU��DQG�&ODUN�	�*UXVK��������PDLQWDLQ� WKDW� LQ�VROYLQJ� WKH� SUREOHP� RI� VNLOOHG�PRWRU� UHDFKLQJ�� WKH�PDPPDOLDQ� EUDLQ� KDV�PRVW� OLNHO\� DYDLOHG� LWVHOI� RI� D�VROXWLRQ� WKDW� GHSHQGV� RQ�HPXODWLRQ � �D�PHFKDQLVP� �FLUFXLWU\�� VRIWZDUH� URXWLQH�� ZKDWHYHU�� WKDW� WDNHV� DV�LQSXW� LQIRUPDWLRQ�DERXW�WKH�VWDUWLQJ��RU�FXUUHQW��VWDWH�RI�D�V\VWHP����DQG�DERXW� WKH�FRQWURO�FRPPDQGV�WKDW�DUH� EHLQJ� LVVXHG�� 7KH� HPXODWRU� WKHQ� JLYHV� DV� RXWSXW� D� SUHGLFWLRQ� RI� WKH� QH[W� VWDWH� RI� WKH� V\VWHP���� 7KH�HPXODWRU�WKXV�PRGHOV�WKH�WDUJHW�V\VWHP�DQG�JHQHUDWHV�D�NLQG�RI�PRFN�IHHGEDFN�WKDW�FDQ�EH�XVHG�LQVWHDG�RI�WKH� ODJJDUGO\� IHHGEDFN� IURP� WKH� UHDO� V\VWHP� �&ODUN�	�*UXVK�������S������ ,Q�D�FRXQWHUPRYH� WR�'HQQHWW
V�DUJXPHQW�IURP�SODXVLEOH�FRQVWUDLQWV�DERYH��WKH\�FRQVLGHU�LW�WR�EH�D�IDLUO\�VPDOO VWHS��LQ�HYROXWLRQDU\�WHUPV��WR�KDYH�VXFK�HPXODWRUV�UXQQLQJ�RII�OLQH IRU�XVH�LQ�PHQWDO�VLPXODWLRQ��RU�SUHVHOHFWLRQ��DQG�WKDW�D�IXOO�VFDOH�PLJUDWLRQ�RI� WKLV�W\SH�RI�DUFKLWHFWXUH�IURP�PRWRU�VNLOOV�WR�RWKHU�GRPDLQV�RI�NQRZOHGJH�LV�QRW�WKDW KDUG�WR�LPDJLQH��IRU�PRUH�RQ�WKLV� OLQH�RI� WKLQNLQJ��VHH�:ROSHUW�������:ROSHUW��0LDOO�	�.DZDWR�������-HDQQHURG�������DQG�$UELE�	�5L]]RODWL�������������'HQQHWW
V�GHIHQVH�RI�LQWHQWLRQDO�SV\FKRORJ\$GGLQJ�DOO�WKHVH�SLHFHV�WRJHWKHU��GRHV�LW�QRZ�PDNH�IRU�D�VWDEOH�DQG�XQHTXLYRFDO�SLFWXUH�RI�WKH�PLQG"�)RU�H[DPSOH��GRHV�WKH�IRON�SV\FKRORJLFDO�DJHQW UHDOO\�VXUYLYH�XQVFDWKHG�LQ�DOO�WKLV�SDQGHPRQLXP��GLVWULEXWLRQ��DQG�FKHDS�PRGXODWLRQ"�+DV�'HQQHWW��VR�WR�VSHDN��PDQDJHG�WR�EDODQFH�WKH�DJHQW�RQ�WKH�HGJH�RI�FKDRV��XVLQJ�D� ZHOO�NQRZQ� VORJDQ� RI� .DXIIPDQ� ������� RU� LV� LW� SHUKDSV�PRUH� SODXVLEOH� WR� WKLQN� WKDW� VRPHWLPH� LQ� WKH�IXWXUH�ZKHQ�ZH�SDVWH�WKH�ZKROH�HPSLULFDO�SLFWXUH�WRJHWKHU�DJDLQ��WKHUH�ZLOO�EH�HQRXJK�FUDFNV�DQG�JDSV�WR�ZDUUDQW� D�PXFK� JUHDWHU� GRZQSOD\LQJ� RI� RXU� UDWLRQDOLW\�� DQG� WKH� �XQLW\�� RI� WKH�PLQG�� FRPSDUHG� WR� ZKDW�'HQQHWW� VR� IDU� KDV� DOORZHG� �VHH� %URZQ� ����� IRU� D� QRG� LQ� WKLV� GLUHFWLRQ�"� ,� WKLQN� WKLV� VLWXDWLRQ� FDQ� EH�SURILWDEO\�FRPSDUHG�WR�WKH�UXPLQDWLRQV�RI�'DZNLQV��������UHJDUGLQJ�WKH�FRQVHTXHQFHV�RI�VHHLQJ�WKH�ZRUOG�RI�ELRORJLFDO�HYROXWLRQ�WKURXJK�WKH�WKHRU\�RI�WKH�H[WHQGHG�SKHQRW\SH��)LUVW�KH�VD\V�KH�FDQ�GLPO\�LPDJLQH�D�ERXQGOHVV�FULVVFURVVLQJ�QHWZRUN�RI� UHSOLFDWRU� LQIOXHQFHV�� LQH[SOLFDEO\� LQWHUORFNHG� LQ�� WKURXJK�DQG�DURXQG�WKH�ERGLHV�RI�DQLPDOV�DQG�SODQWV��EXW� WKHQ�KH�TXLFNO\�UHDVVHUW�WKH�DJHQW�DV�D�FDXVDO�QH[XV�LQ�WKH�LPDJH�RI�ERGLHV�EHLQJ� WUDQVSDUHQW� DQG� WKH� JHQHV�DV� QHDWO\�SDFNDJHG�JORZLQJ�EXQGOHV� LQVLGH��(YHQ� LI� LWV� FOHDU� WKDW�ERWK�SHUVSHFWLYHV�DUH�FRUUHFW�LQ�VRPH�VHQVH�LI�'DZNLQV�WKHRU\�LV�FRUUHFW��WKH�UHDGHU�LV�OHIW�LQ�WKH�GDUN�DV�WR�KRZ� WR� WUDQVODWH� EHWZHHQ� WKHP� �:LOVRQ�	� 6REHU� ������ZLWK� FRPPHQWDULHV��� ,Q� WKH� FDVH� RI�'HQQHWW� WKLV�PRYH� LV� HYHQ�PRUH� GLVWUHVVLQJ� EHFDXVH� KH� KDV� DUJXDEO\� GRQH�PRUH� WKHQ�GLPO\ LPDJLQHG� WKH�PLQG� DV� DQ�HYROYLQJ�� GLVWULEXWHG�� IUDJPHQWHG�� SDQGHPRQLXP� V\VWHP� � EHIRUH� DJDLQ� GUDZLQJ� LQ� RQ� WKH� ZKROH�DJHQW�SHUVRQ�� DV� D� UHDVVXULQJ� H[SODQDWRU\� XQLW��:H� DOO� NQRZ� WKDW�'HQQHWW� KDV�ZRUNHG� LQFUHGLEO\� KDUG� WR�GLVSHO�RYHUJURZQ�KRPXQFXOL� IURP�VXESHUVRQDO� WKHRULHV�RI� FRJQLWLRQ� �HYHQ� WKRXJK�KH�KDUERUV�QR�KRSH�RI�
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GLVSHOOLQJ� WKHP� DOO�� JLYHQ� WKDW� DVFULSWLRQ� RI� LQWHQWLRQDO� FRQWHQW� WR� OHVVHU� KRPXQFXOL� LV� KLV� RZQ� ZD\� RI�GLVVHFWLQJ�WKH�EUDLQ��PRUH�RQ�WKLV�EHORZ���EXW�DV�,�VHH�LW�KH�KDV�DOVR�ZRUNHG�SUHWW\�KDUG�WR�VDOYDJH�KLV�RZQ�YHUVLRQ�RI�WKH�UDWLRQDO��FRKHUHQW��LQWHQWLRQDO�DJHQW��VHH�IRU�H[DPSOH�����E�F���6LQFH�$JHQWV�ZLWK�FDSLWDO�$�V�GR�QRW�H[LVW��LQWHQWLRQDO�DJHQWV�KDYH�WR�EH�FUHDWHG�VRPHKRZ��'HQQHWW
V�DQVZHU�WR�WKLV�TXHVWLRQ�LV��DV�VWDWHG�DERYH��WKDW�WKH�GHPDQGV�RI�FRPPXQLFDWLRQ�DQG�FXOWXUDO�HYROXWLRQ�VHW�XS�VHOHFWLRQ�SUHVVXUHV�IRU�WKH�FUHDWLRQ�RI� D� VSHFLDO� NLQG� RI� OLQJXLVWLFDOO\� LQIHFWHG� EHOLHIV�� WKDW� WKHVH� VHOHFWLRQ� SUHVVXUHV� DOVR� \LHOG� WKH� XVH� RI�LQWHQWLRQDO� WHUPV� DV� DQ� LQGLVSHQVDEOH� WRRO� IRU� SUHGLFWLRQ� DQG� H[SODQDWLRQ�� DQG� WKH� RXWFRPH� RI� DOO� WKLV�LQFHVVDQW�H[SODQDWLRQ�DQG�VWRU\WHOOLQJ�LV�D GLVWLQFW�VHOI��RU�VRPHWLPHV�PDQ\�VHOYHV��DV�LQ�WKH�FDVH�RI�PXOWLSOH�SHUVRQDOLW\�GLVRUGHU��DW�WKH�FHQWHU�RI�QDUUDWLYH�JUDYLW\��$W�WKH�VDPH�WLPH��KH�VWUHVVHV�WKDW�DQ�DJHQW�VR�FUHDWHG�KDV�QR�VSHFLDO�SULYLOHJHV�DV�WR�KRZ�WR�GHVFULEH�LWV�RZQ�EHKDYLRU��7KHUH�LV WR�D�ODUJH�H[WHQW�FDXVDO�V\PPHWU\EHWZHHQ�H[SODQDWLRQV�E\�DJHQWV�DQG�REVHUYHUV��:H� SRVWXODWH� DOO� WKHVH� DSSDUHQW� DFWLYLWLHV� DQG� PHQWDO� SURFHVVHV� LQ� RUGHU� WR� PDNH� VHQVH� RI� WKH�EHKDYLRU�ZH�REVHUYH�� LQ�RUGHU��LQ�IDFW��WR�PDNH�DV�PXFK�VHQVH�SRVVLEOH�RI�WKH�EHKDYLRU��HVSHFLDOO\�ZKHQ�WKH�EHKDYLRU�ZH�REVHUYH� LV�RXU�RZQ� ������ HDFK�RI� XV� LV� LQ�PRVW� UHJDUGV�D� VRUW�RI� LQYHWHUDWH�DXWR�SV\FKRORJLVW��HIIRUWOHVVO\�LQYHQWLQJ LQWHQWLRQDO�LQWHUSUHWDWLRQV�RI�RXU�RZQ�DFWLRQV�LQ�DQ�LQVHSDUDEOH�PL[�RI�FRQIDEXODWLRQ��UHWURVSHFWLYH�VHOI�MXVWLILFDWLRQ��DQG��RQ�RFFDVLRQ��QR�GRXEW��JRRG�WKHRUL]LQJ��'HQQHWW������S�����HPSKDVLV�LQ�RULJLQDO��1RZ��WR�EH�DEOH�WR�FDOO�WKHVH�LQWHUSUHWDWLYH�SUDFWLFHV�WKH�ZRUN�RI�UDWLRQDO��FRKHUHQW DJHQWV�LW�DOVR�KDV� WR�EH� WKH�FDVH� WKDW� WKHLU� KHWHURSKHQRPHQRORJLFDO�ZRUOGV� � WKH� WKLQJV� WKH\� VD\�DERXW�ZKDW�JRHV�RQ� LQ�WKHLU�PLQGV�� DUH�QRW�IXOO�RI�IDOVHKRRGV��0D\EH�LW�WXUQV�RXW�WKDW�WKH�UHDO�SDWWHUQV�LQ�WKH�WDOHV�WROG�E\�HYHU\GD\�SHRSOH�DERXW�ZKDW�WKH\�EHOLHYH��KRZ�WKH\�FDPH�WR�WKRVH�EHOLHIV��DQG�VR�RQ��LQ�VKRUW��ZKDW�WKH\�GR LQ�WKHLU�PLQGV��FRUUHVSRQG�YHU\ SRRUO\�ZLWK�ZKDW�ZH�ILQG�JRLQJ�RQ�LQ�WKHLU�EUDLQV��:KDW�,�ZRXOG�OLNH�WR�VXJJHVW�LV�WKDW�'HQQHWW�KLPVHOI�LQ�KLV�HQWKXVLDVP�IRU�KRUPRQDO�ZLVGRP��VXEVXPSWLRQ�DUFKLWHFWXUHV��FKHDS�PRGXODWLRQ��SDQGHPRQLXP��DQG�FRJQLWLYH�DUWLIDFWV�KDV�SURYLGHG�DOO�WKH�WRROV�QHFHVVDU\�IRU�RSHQLQJ�XS�WKLV�DV�D�VHULRXV�SRVVLELOLW\��,�VXVSHFW�WKDW�IRU�'HQQHWW��WKH�IRON�SV\FKRORJLFDO�DJHQW�DV�VXFK�KDV�QHYHU�EHHQ�LQ�TXHVWLRQ��MXVW�ZKDW�NLQG�RI�H[SODQDWLRQ�VKRXOG�EH�JLYHQ�RI�LW��EXUHDXFUDF\�RU�SDQGHPRQLXP��GLVWULEXWLRQ�RU�FHQWUDOL]DWLRQ��HWF����DQG�WKDW�KH�KDV�QRW�EHHQ�DOHUW�WR�WKH�SRVVLELOLW\�WKDW�KLV�RZQ�VXFFHVVIXO�HQGHDYRU�WR�H[SODLQ�LW�LQ�WHUPV�RI�SDQGHPRQLXP�DQG�GLVWULEXWLRQ�PLJKW�DOVR�HURGH�WKH�YHU\�WKLQJ�KH�LV�WU\LQJ�WR�H[SODLQ��,W�LV�LPSRUWDQW�WR�UHDOL]H�WKDW�WKLV�LV�QRW�DQ�DWWHPSW�DW�SLWWLQJ�GLIIHUHQW�OHYHOV�RI�GHVFULSWLRQ�DJDLQVW�HDFK�RWKHU��,�DP�QRW�RXW��OLNH�WKH�&KXUFKODQGV��WR�HOLPLQDWH�WKH�XVH�RI�LQWHQWLRQDO�LGLRPV�EHFDXVH�WKH\�KDYH�QR� UHDO� FRUUHVSRQGHQFH� WR� DQ\WKLQJ� LQ� RXU� FRQQHFWLRQLVW� EUDLQV�� *LYHQ� 'HQQHWW
V� LQVWUXPHQWDOLVP� �RU�SDWWHUQDOLVP��DERXW�EHOLHIV�ZH�DOUHDG\�NQRZ�WKDW�WKHUH�LV�QRWKLQJ�LQ�WKH�EUDLQ�OLWHUDOO\�FRUUHVSRQGLQJ�WR��RU�UHVHPEOLQJ WKH� WHUPV� RI� IRON�SV\FKRORJ\� �VR� WKH\� DUH� RI� FRXUVH� LQ� SULQFLSOH� HOLPLQDEOH��� 7KH� WKHRU\� RI�FRQWHQW WKDW� 'HQQHWW� HVSRXVHV� IRU� ZKROH� SHUVRQV� KH� HVSRXVHV� DOO� WKH� ZD\� LQ�� 7KDW� LV�� WKH� SULQFLSOHV� RI�LQWHUSUHWDWLRQ�WKDW�DUH�XVHG�WR�HQGRZ�ZKROH�SHUVRQV�ZLWK�FRQWHQW�DUH�XVHG�IRU�VXESHUVRQDO�SDUWV�DV�ZHOO�7KH� ZD\� LQ� ZKLFK� SHUVRQDO�OHYHO� DWWULEXWLRQV� RI� EHOLHI� JHWV� FRQILUPHG� �LQ� WKH� FUXQFK�� E\� VXESHUVRQDO�DWWULEXWLRQV� RI� �QRQRUGLQDU\�� LQWHQWLRQDO� SURSHUWLHV� LV� URXJKO\� SDUDOOHO� WR� WKH� ZD\� LQ� ZKLFK� RQH� PLJKW�FRQILUP�RQH
V�DWWULEXWLRQ�RI�FXOSDEOH�PRWLYHV�WR�VD\��WKH�%ULWLVK�(PSLUH��RU�WKH�&,$��RU�,%0��E\�GLVFRYHULQJ�D�SDWWHUQ�RI�EHOLHIV��GHVLUHV��LQWHQWLRQV��DPRQJ�WKH�DJHQWV�ZKRVH�MRLQW�DFWLYLW\�FRPSRVH�WKH�DFWLRQV��EHOLHIV��DQG�LQWHQWLRQV�RI�WKH�VXSHUSHUVRQDO�DJHQW��'HQQHWW�������S������8VLQJ�DQ�H[DPSOH�IURP�5XGGHU�%DNHU���������DQG�'HQQHWW���������WKH�SURFHGXUH�PLJKW�ORRN�OLNH�WKLV��(YH�LV�RQ�WKH�SKRQH�WDONLQJ�WR�D�UHVHDUFKHU�IURP�WKH�,QWHQWLRQDO�7UXWK�6TXDG��'HVFULELQJ�DQ�LQFLGHQW�LQ�KHU�KRPH�WKLV�PRUQLQJ�VKH�VD\V��,�ZDV�VXGGHQO\�FRQVFLRXV�RI�WKH�IDFW�WKDW�,�ZDV�QRW�DORQH�LQ�WKH�KRXVH��,Q�GRLQJ�VR�VKH�UHSRUWV�WKDW�VKH�HDUOLHU�KDG�D�FHUWDLQ�ILUVW�RUGHU�WKRXJKW�WR�WKH�HIIHFW�WKDW�VKH�ZDV�QRW�DORQH�LQ�WKH�KRXVH��1RZ��GLG�VKH�UHDOO\�KDYH�VXFK�D�WKRXJKW"�7KH�,76�SHRSOH�VWDNLQJ�RXW�KHU�KRXVH�DUH�VNHSWLFDO��7KH\�KDYH�IXUWKHU�EHKDYLRUDO�HYLGHQFH�EH\RQG KHU�YHUEDO�UHSRUW��7KH�VHFUHW�YLGHRWDSH�RI�KHU�EHKDYLRU�DW�WKH�WLPH�UHYHDOV�QR�YLVLEOH�VLJQV�RI�DSSUHKHQVLRQ��QR�DEUXSW�FKDQJHV�RI�SDFH�RU�GLUHFWLRQ�LQ�KHU�PRYHPHQWV��DQG�VR�RQ��6WLOO��LW�LV�KDUG�WR�FRXQWHU�KHU�RZQ�VLQFHUH�DYRZDO�WR�WKH�FRQWUDU\��EXW�WKHLU�VXVSLFLRQV�DUH�FRQILUPHG�ZKHQ�WKH�VHQVRU�UHDGLQJV�IURP�WKH�QHXURFU\SWRJUDSK\�ODE�ILQDOO\�DUULYHV�� DFFRUGLQJ�WR�WKHLU�FDUHIXO�EUDLQ�PDSSLQJ�QRQH�RI�WKH�KRPXQFXOL�LQ�(YH
V�EUDLQ�UHJXODUO\�HQJDJHG�LQ�GHWHFWLRQ�RI�WKH�SUHVHQFH�RI�RWKHUV��IRU�H[DPSOH� WKRVH� KRRNHG� XS� WR� WKH� YHUWLFDO� V\PPHWU\� GHWHFWRU� LQ� WKH� YLVLRQ� V\VWHP�� VRXQGHG� DQ\� DODUPV�GXULQJ� WKH� SHULRG� GXULQJ�ZKLFK� VKH� FODLPHG� WR� KDYH� KDG� WKH� WKRXJKW� LQ� TXHVWLRQ�� (YHQ� WKRXJK� LW� VHHPV�FRXQWHULQWXLWLYH�(YH�LV�FOHDUO\�FRQIDEXODWLQJ�LQ�WKLV�FDVH�>�@ 7KH�TXHVWLRQ�QRZ�EHFRPHV��WR�ZKDW�H[WHQW�GR�UHDO�SHRSOH�HQJDJH�LQ�VLPLODU�EHKDYLRU��DQG�KRZ�DUH�ZH�HYHU�JRLQJ�WR�FRQILUP�LI�WKLV�LV�WKH�FDVH"�:H�NQRZ�WKDW�LQWHQWLRQDO�DVFULSWLRQ�LV�D�QRLV\ SURFHVV�WKDW�DEVWUDFWV�DZD\�IURP�WKH�PHVV\�GHWDLOV�RI� WKH�XQGHUO\LQJ�FRJQLWLYH�RSHUDWLRQV��VR�WKDW�D�PRUH�DFFXUDWH�H[SODQDWLRQ�IRU�D�EHKDYLRUDO�HYHQW�DOZD\V�
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FRXOG�EH�PDQXIDFWXUHG�LI�RQH�LV�DEOH�DQG�ZLOOLQJ�WR�LQFXU�WKH�FRPSXWDWLRQDO�FRVW��:H�DOVR�NQRZ�WKDW�LQ�FDVH�RI� EUDLQ�PDOIXQFWLRQ� �ZKHQ� WKH� EUDLQ� DV� D� V\QWDFWLF� HQJLQH� QR� ORQJHU� DSSUR[LPDWHV� D� VHPDQWLF�� UDWLRQDO�HQJLQH��� WKH� H[SODQDWRU\� WRROV� RI� IRON�SV\FKRORJ\� IDOO� VKRUW��:KDW� LV� DW� LVVXH� KHUH� WKRXJK� LV�ZKHWKHU�ZH�UHJXODUO\ PLVFRQVWUXH�WKH�KDSSHQLQJV�LQ�RXU�EUDLQV�HYHQ�LQ�FDVHV�RI�QRUPDO��HYHU\GD\�RSHUDWLRQ��%HIRUH�,�JR�RQ�WR�WU\�WR�DQVZHU�WKLV�TXHVWLRQ�LW�VKRXOG�EH�QRWHG�WKDW� WKHVH�K\SRWKHVL]HG�GDLO\�FRQIDEXODWLRQV�FRXOG�KDYH�PRUH�RU�OHVV�VHULRXV�LPSOLFDWLRQV�IRU�'HQQHWW
V�WKHRU\��GHSHQGLQJ�RQ�H[DFWO\�ZKDW�LV�ZURQJ�ZLWK�WKH�LQWHQWLRQDO�VWRU\�
x ,Q�WKH�FDVH�RI�EUDLQ�PDOIXQFWLRQV��LQWHQWLRQDO�H[SODQDWLRQV�FDQ�LQWHUDFW�ZLWK�WKH�GHILFLW�LQ�TXHVWLRQ�LQ�VHYHUDO�GLIIHUHQW�ZD\V��7DNH�IRU�H[DPSOH�&DSJUDV�GHOXVLRQ�� WKH�EHOLHI�WKDW�RQH�RU�PRUH�RI�RQH
V�FORVH� UHODWLYHV� KDV� EHHQ� UHSODFHG� E\� DQ� H[DFW� UHSOLFD� RU� LPSRVWRU�� ,W� LV� D� FRPSOHWHO\� EDIIOLQJ�GHOXVLRQ�IURP�D�IRON�SV\FKRORJLFDO�SHUVSHFWLYH��+RZ�FDQ�RQH�FRPH�WR�EHOLHYH�VXFK�D�WKLQJ"�,W�LV�QRW� WKDW� LW� LV� LPSRVVLEOH�WR�LPDJLQH�D�VWRU\�WR�DFFRXQW� IRU� WKH�EHOLHI��LW�FRXOG�IRU�H[DPSOH�EH�WKH�ZRUN� RI� DQ� HODERUDWH� FRQVSLUDF\��� EXW� UDWKHU� WKDW� QR� VXFK� VWRU\� ZRXOG� KDYH� DQ\� FUHGLELOLW\�ZKDWVRHYHU��7KH�WHQWDWLYH�QHXURSV\FKRORJLFDO�H[SODQDWLRQ�IRU�&DSJUDV�RIIHUHG�E\�6WRQH�	�<RXQJ��������LV�WKDW�ZH�KDYH�WZR�YLVXDO�UHFRJQLWLRQ�SDWKZD\V�LQ�WKH�EUDLQ��RQH�H[SOLFLW�DQG�RQH�LPSOLFLW��RU�RQH�IRU�UHFRJQLWLRQ�DQG�RQH�IRU�YDOHQFH��DQG�WKDW�WKH�ULJKW�VLGHG�FHUHEUDO�KHPLVSKHUH�LQMXU\��LQ�WKH�RFFLSLWR�WHPSRUDO�DQG� WHPSRUR�SDULHWDO� UHJLRQV��HVSHFLDOO\� WKRVH� LQYROYHG� LQ� IDFH�SHUFHSWLRQ��VHH� %UXFH� 	� <RXQJ� �������� VXIIHUHG� E\� DOPRVW� DOO� &DSJUDV� FDVHV� KDYH� GDPDJHG� WKH� VHFRQG�SDWKZD\��7KH�RXWFRPH�RI� WKLV� IRU� WKH�SDWLHQW� LV� WKDW�KH�VKH�VWLOO� UHFRJQL]HV�KLV� IDPLO\�DQG�SHHUV��EXW� WKDW� DOO� WKH� DIIHFWLRQ�� RU� VRPDWLF�PDUNHUV� DUH� ODFNLQJ� �WR� XVH� WKH� WHUPLQRORJ\� RI� 'DPDVLR���1RZ��LQ�WKH�OLJKW�RI�WKH�H[WUDRUGLQDU\�ZHLUG�SHUFHSWLRQ�EURXJKW�DERXW�E\�WKH�OHVLRQ��WKH�LQWHQWLRQDO�K\SRWKHVLV� WKDW� SHRSOH� LQ� KLV�KHU� FORVH� VXUURXQGLQJV� DUH� LPSRVWRUV� RU� DOLHQV� GRHV� QRW� VHHP� VR�LQFUHGLEOH�DIWHU�DOO��,W�LV�VLPSO\�DQ�DWWHPSW�WR�PDNH�VHQVH RI�DQ�RYHUO\�VWUDQJH�ZRUOG��6WLOO��LW�PLJKW�DFWXDOO\� EH� WKH� FDVH� WKDW� PDQ\� PRUH� SHRSOH� WKDQ� UHSRUWHG� DUH� VXIIHULQJ� IRUP� WKH� VHFRQGDU\�DIIHFWLYH�ORVV�WKDW�6WRQH�	�<RXQJ��������GHVFULEHV��EXW�WKDW�WKHLU�VWDQGDUGV�RI�DWWULEXWLRQ�DUH�PRUH�ULJRURXV� RU� FRQVHUYDWLYH� WKDQ� WKH� &DSJUDV� FDVHV� � L�H�� IDFHG� ZLWK� WKH� VWUDQJHO\� DIIHFWLRQOHVV�UHVSRQVHV�WR�WKHLU�VSRXVHV��IDPLO\�DQG�IULHQGV��WKH\�EODPH�WKHPVHOYHV UDWKHU�WKDQ�WKH�ZRUOG��RU�MXVW�VHWWOH� IRU� WKH� IDFW� WKDW� WKLQJV� IHHO� ZHLUG�� DQG� WKXV� WKH\� QHYHU� VKRZ� XS� LQ� WKH�PHGLFDO� OLWHUDWXUH��6WRQH� 	� <RXQJ� LQGHHG� K\SRWKHVL]HV� WKDW� WKH� &DSJUDV� FDVHV� LQYROYH� DGGLWLRQDO� GDPDJH� WR�QHXURORJLFDO� V\VWHPV� LQYROYHG� LQ� �UHDOLW\� WHVWLQJ���� $QRWKHU� IDYRULWH� QHXURORJLFDO� GHILFLW� LQ� WKH�OLWHUDWXUH� LV� SURVRSDJQRVLD� � WKH� LQDELOLW\� WR� H[SOLFLWO\ UHFRJQL]H� IDFHV�� 6WRQH� 	� <RXQJ� �������FRQVHTXHQWO\�KROG�WKDW�WKH�QHXURORJLFDO�GDPDJH�LQYROYHG�LQ�SURVRSDJQRVLD�LV�WKH�LQYHUVH�RI�WKDW�RI�&DSJUDV��DQG�PDQ\�WHVW�KDYH�DOVR�VKRZQ�WKDW�WKH�DELOLW\�WR�LPSOLFLWO\�UHFRJQL]H�IDFHV�LV�LQWDFW��DV�PHDVXUHG� E\� IRUFHG�FKRLFH� RU� LQFOXVLRQ�� H[FOXVLRQ� WHVWV�� HWF���� $JDLQ� WKLV� LV� D� GLVRUGHU� WKDW� LV�FRPSOHWHO\� XQH[SODLQDEOH� IURP� D� IRON�SV\FKRORJLFDO� VWDQGSRLQW�� 7KHUH� LV� QRWKLQJ� UDWLRQDO� DERXW�QRW�EHLQJ�DEOH�WR�UHFRJQL]H�IDFHV��DQG�LQ�WKLV�FDVH�LW�LV�UHDOO\ KDUG�WR�FRPH�XS�ZLWK�D EDFNJURXQG�VWRU\�WR�H[SODLQ�ZK\�LW�LV�UDWLRQDO�DIWHU�DOO��XQOHVV�RQH�WKLQNV�WKH�SURVRSDJQRVWLF�SDWLHQW�LV�IHLJQLQJ�WKH�ZKROH�WKLQJ��>�@ )RU�'HQQHWW�QRQH�RI�WKHVH�FDVHV�DUH�YHU\�GDPDJLQJ��%UDLQ�PDOIXQFWLRQLQJ LV�DIWHU� DOO� H[DFWO\� RQH� RI� WKRVH� VLWXDWLRQV� ZKHUH� UDWLRQDOLW\� LV�H[SHFWHG WR� EUHDN� GRZQ� �IRU� PRUH�H[DPSOHV��VHH�6WRQH�	�<RXQJ�������5DPDFKDQGUDQ�HW�DO���������DQG�HYHQ�,�ZRXOG�EH�KDUG�SUHVVHG�WR� DFFHSW� WKDW� D� ODUJH� IUDFWLRQ� RI� WKH� KXPDQ� SRSXODWLRQ� LV� ZDONLQJ� DURXQG� ZLWK� QHXURORJLFDO�GDPDJH�WKDW�KDV�EHHQ�FRYHUHG�XQGHU�D� WKLFNHW�RI� LQJHQLRXV�LQWHQWLRQDO�VWRU\WHOOLQJ��LW� LV�SRVVLEOH�WKRXJK������7KH�UHDVRQ�,�EULQJ�WKHP�XS�LV�EHFDXVH�WKH\�KLJKOLJKW�WKH�SRVVLELOLW\�RI�PDOIXQFWLRQLQJ�WKDW�LV�QRW�VLWXDWHG�LQ WKH�PHFKDQLVP�LWVHOI��EXW�LQ�WKH�PLVPDWFK�EHWZHHQ�LW�DQG�WKH�HQYLURQPHQW LQ�ZKLFK� LW� LV� VXSSRVHG� WR�ZRUN��0HFKDQLVPV� FDQQRW� EH�PDGH� WR� EH� UDWLRQDO� LQ� HYHU\� FRQWH[W�� DQG�GHSHQGLQJ�RQ�LWV�FRPSXWDWLRQDO�QDWXUH�LW�PLJKW�SURGXFH�ZKROO\�GLIIHUHQW�UHVXOWV�ZKHQ�PRYHG�RXW�RI� LWV� LQWHQGHG�GRPDLQ�RI� IXQFWLRQLQJ�� ,Q�VHFWLRQ� IRXU�EHORZ�,�H[SORUH� WKH�SRVVLELOLW\�RI�KXPDQV�EHLQJ�QRW�VR�DGDSWHG��RU�HYHQ�SRVLWLYHO\�PDODGDSWHG��IRU�FHUWDLQ�HQYLURQPHQWV��DQG�KRZ�WKLV�PLJKW�KDYH�D� QHJDWLYH� LPSDFW�RQ� WKH�DFFXUDF\�RI� WKH� LQWHQWLRQDO DVFULSWLRQV� WKDW� DUH�SURGXFHG� LQ� WKRVH�HQYLURQPHQWV��
x $Q�LQWHQWLRQDO�VWRU\�FRXOG�DOVR�EH�ZURQJ�EHFDXVH�WKH�EHKDYLRU�LW�WULHV�WR�UDWLRQDOL]H�LV�SURGXFHG�E\�D�GXPE�NLOOMR\�PHFKDQLVP��$W�WKH�OHYHO�RI�LQWHQWLRQDO�H[SODQDWLRQ��RQ�'HQQHWW
V�RZQ�DFFRXQW��ZH�UHDOO\�RXJKW WR�UHYLVH�RXU�DWWULEXWLRQV�RI�LQWHQWLRQDOLW\�GRZQZDUG�LI�ZH�ILQG�WRR�VLPSOH�� NLOOMR\��PHFKDQLVPV�DW�ZRUN��7KH�SULPDU\�FULWHULRQ�IRU�VRPHWKLQJ�EHLQJ�D�NLOOMR\�PHFKDQLVP��WKHUH�DUH�QR�
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GHILQLQJ FRQGLWLRQV� RI� FRXUVH�� LV� WKDW� DQ� LQWHQWLRQDO� VWDQFH� DSSURDFK� WR� WKH� V\VWHP�JLYHV� XV� OHVV�SUHGLFWLYH� OHYHUDJH� WKDQ� D� GHVLJQ�VWDQFH� DSSURDFK�� DQG� WKDW� ZH� GR� QRW� JHW� D� PXFK� PRUH�FRPSXWDWLRQDOO\� WUDFWDEOH� LQVWUXPHQW� E\� WUHDWLQJ� LW� LQ� LQWHQWLRQDO� WHUPV� �WUDQVODWHG� WR� EHKDYLRUDO�FULWHULD� LW� QRUPDOO\�PHDQV� WKDW� WKH PHFKDQLVP� LV� LQIOH[LEOH� RU� OLPLWHG� LQ� VFRSH���+HUH� ,� EHOLHYH�'HQQHWW�LV�LQ�RQH�VHQVH�ZRUNLQJ�DJDLQVW�KLPVHOI�ZKHQ�KH�LV�VR�VNHSWLFDO�RI�WKH�SURZHVV�RI�DQLPDOV��EHFDXVH�HYHU\�SLHFH�RI�HYLGHQFH�WKDW�KH�GLJV�XS�WR�VKRZ�WKH��GXPEQHVV��RI�KRPXQFXOL�LQYROYHG�LQDQLPDO�FRJQLWLRQ�PLJKW�DOVR�EH�WDNHQ�DV�DQ�LQYLWDWLRQ�WR�H[WHQG�WKH�ILQGLQJV�WR�KXPDQV��DQG�WKHQ�XVH�WKHP�LQ�DQ�HQJLQHHULQJ�VSLULW�WR�UHYHDO�WKH�FLUFXPVWDQFHV�XQGHU�ZKLFK�WKH�UDWLRQDO�DJHQW�IDOOV�DSDUW��,Q�VHFWLRQ�IRXU�,�UHYLHZ�VRPH�HYLGHQFH�WR�VXSSRUW�WKLV�FRQFOXVLRQ��
x $� IXUWKHU� ZD\� RXU� LQWHQWLRQDO� VWRU\WHOOLQJ� FRXOG� EH� UHJXODUO\� RII� WUDFN� LV� LI� WKH� XQGHUO\LQJ�DGDSWDWLRQV�DUH�LPSOHPHQWHG�LQ�VXFK�D�QRQ�REYLRXV�ZD\��HVSHFLDOO\�LQ�UHJDUG�WR�WKHLU�GLVWULEXWLRQ�EHWZHHQ� EUDLQV�� ERGLHV�� DUWLIDFWV� DQG� WKH� ZLGHU� VRFLDO� HQYLURQPHQW�� WKDW� LW� EHFRPHV� DOPRVW�LPSRVVLEOH�WR�GHVFULEH�WKHP�DFFXUDWHO\�LQ�LQWHQWLRQDO�ODQJXDJH�� ERWK�LQ�WHUPV�RI�LW�EHLQJ�GLIILFXOW�WR� DFWXDOO\� GLYLQH� WKH� UHDO� FDXVH�� DQG� LQ� WHUPV� RI� LW� EHLQJ� GLIILFXOW� WR� GHVFULEH� LW� HYHQ� LI� LW� ZDV�NQRZQ��,�SXUVXH�WKLV�OLQH�RI�DUJXPHQW�LQ�VRPH�GHWDLO�LQ�VHFWLRQV�WKUHH�DQG�IRXU�����0HPHV�DQG0RGXOHV+RZ�FRXOG�LW�WKHQ�SRVVLEO\�EH�WKH�FDVH�WKDW�RXU�KHWHURSKHQRPHQRORJLFDO�ZRUOGV�DUH�IXOO�RI�IDOVHKRRGV"�7KH�DQVZHU� OLHV� LQ� 'HQQHWW
V� UHSO\� WR� 0LOOLNDQ� ������� DQG� 'DKOERP� �������� 7KH\� XUJH� RQ� KLP� D� GLOHPPD�EHWZHHQ�YLHZLQJ�WKLQNLQJ�DV�D�ELRORJLFDO��PRGXODU��EUDLQ�SURFHVV��0LOOLNDQ��DQG�DV�DQ�DUWLILFLDO��GLVWULEXWHG��VRFLDO�SKHQRPHQRQ��'DKOERP��VHH�TXRWH�DERYH���DQG�'HQQHWW� ������� WULHV� WR�XVH� WKH� WKHRU\�RI�PHPHV� WR�UHFRQFLOH�WKH�WZR�SHUVSHFWLYHV�� L�H��PHPHV�DUH�ERWK�QDWXUDO�DQG�DUWLILFLDO��QDWXUDO�E\�HYROYLQJ�RQ�WRS�RI��DQG�ZLWKLQ�WKH�ELRORJLFDO�VXEVWUDWH��DQG�DUWLILFLDO�E\�FRPSULVLQJ�D�ZRUOG�RI�ZLOGO\�GLYHUVH�DUWLIDFWV��,Q�'HQQHWW
V�YHUVLRQ�ZH�HQG�XS�KDYLQJ�D�OLWWOH�ELW RI��QDWXUH��DQG�D�OLWWOH�ELW�RI��QXUWXUH���ZKDW�KH��SDFH�%DUNRZ�HW��DO��������FDOOV�KLV�2QO\�6OLJKWO\�1RQVWDQGDUG�6RFLDO�6FLHQFH�0RGHO�������S�������,�DJUHH�ZLWK�'HQQHWW�RQ�WKLV��0HPHV�YV��0RGXOHV�LV�QRW�WKH�PRVW�IUXLWIXO�ZD\�RI�IUDPLQJ�DQ�DWWDFN�RQ�KLV�WKHRU\��VHH�:KLWPH\HU������IRU� VXFK� DQ� DWWHPSW��� EXW� WKDW� GRHV� QRW� DXWRPDWLFDOO\�PHDQ� KH� KDV� LQVXODWHG� KLPVHOI� DJDLQVW�P\� W\SH� RI�DSSURDFK��:KDW�VKRXOG�EH�REYLRXV�E\�QRZ�LV�WKDW�,�LQVWHDG�WKLQN�WKDW�ERWK 0LOOLNDQ�DQG�'DKOERP�DUH�ULJKW��WKDW� WKH\� DUH� HYHQ�PRUH ULJKW� WKDQ� WKH\� WKHPVHOYHV� WKLQN�� DQG� WKDW� WKH� ZKROH�SHUVRQ PLJKW� EH� WKH� RQH��VXIIHULQJ��IURP�WKLV�>�@�����:KDW�LV�LQ�WKH�KHDG"6WDUWLQJ�IURP�WKH�ELRORJLFDO�VLGH�WKH�ILUVW�WUHQG�,�ZDQW�WR�UHYLHZ�LV�WKDW�RI�SXWWLQJ�HYHU�PRUH�FRQWHQW�LQWR�WKH�KHDG�� 8VLQJ� WKH� SRVLWLRQ� RI� HYROXWLRQDU\� SV\FKRORJLVWV� OLNH� &RVPLGHV� 	� 7RRE\� �����D�E�� UDWKHU� WKDQ�0LOOLNDQ��KHU�EUDQG�RI�IXQFWLRQDOLVP�EHLQJ�D�ELW�WRR�FU\SWLF���ZH�PD\�DVNV�RXUVHOYHV��KRZ�DUH�ZH�WR�FDVK�LQ�DOO� WKH� IXQFWLRQDO��'DUZLQLDQ�$OJRULWKPV��WKDW�KDYH�EHHQ�VXJJHVWHG�WR�RSHUDWH�LQ�KXPDQ�FRJQLWLRQ�LQ�WKH�FXUUHQF\� RI� FDXVDO�� GHYHORSPHQWDO� PHFKDQLVPV"� 7KH� PDQLIHVWR� RI� %DUNRZ� HW� DO�� ������� ZDV� PDLQO\� D�IHURFLRXV� WKHRUHWLFDO� DWWDFN�RQ� WKH�FDQRQV�RI�6WDQGDUG�6RFLDO�6FLHQFH� �+ROFRPE��������:KHQ� LW� FDPH� WR�H[SHULPHQWDO� GDWD� WKH\�SURYLGHG� D� QLFH� DQG� VXJJHVWLYH� OLVWV� RI� SRVVLEOH� DGDSWDWLRQV�� EXW�ZKHQ�SUHVHQWLQJ�PRUH�GHWDLOHG�DFFRXQWV�WKH\�OHDQHG�KDUG�RQ�WKH�VXEMHFW�DUHDV�RI�SHUFHSWLRQ��ZKHUH�PDQ\�\HDUV�RI�VXFFHVVIXO�QHXURSV\FKRORJLFDO� UHVHDUFK� LQWR� PRGXODULW\� EDFNHG� WKHP� XS��� ODQJXDJH� �ZKHUH� &KRPVN\� DQG� 3LQNHU�SXOOHG�WKH�ZHLJKW���DQG�VRFLDO�FRQWUDFW�UHDVRQLQJ��ZKHUH�WKH\�SUHVHQWHG�WKHLU�UHYLVHG�:DVRQ�H[SHULPHQWV���:LWK� UHJDUGV� WR� WKHVH�DUHDV� WKH�SLFWXUH�RI�GHYHORSPHQW� WKDW�ZDV�KLQWHG�DW�ZDV�RQH�RI� VHWWLQJ�SDUDPHWHUV��FULWLFDO�SHULRGV��SRYHUW\�RI�WKH�VWLPXOXV��LQIHUHQFH�HQJLQHV��WKDW�KDG�WR�EH�FRQWHQWIXO�WR�DYRLG�FRPELQDWRULDO�H[SORVLRQ��� DQG� RI� UREXVWQHVV� LQ� WKH� IDFH� RI� HQYLURQPHQWDO� SHUWXUEDWLRQV�� EXW� QRW� PXFK� ZDV� VDLG� DERXW�DFWXDO�PHFKDQLVPV��0XQGDOH�	�%HFKWHO�������,� WKLQN� LW� LV� IDLU� WR� VD\� WKDW� VLQFH� WKHQ� WKH� ILHOG� RI� HYROXWLRQDU\� LQIRUPHG� H[SHULPHQWDWLRQ� DQG�VSHFXODWLRQ�KDV�H[SORGHG�>��@ 7R�SURYLGH�D�IODYRU�RI�WKH�GRPDLQV�RI EHKDYLRU�WKDW�DUH�XQGHU�LQYHVWLJDWLRQ�,�TXRWH�DW�VRPH�OHQJWK�IURP�&RVPLGHV�	�7RRE\������D���

7H[WERRNV�LQ�SV\FKRORJ\�DUH�RUJDQL]HG�DFFRUGLQJ�WR�D�IRON�SV\FKRORJLFDO�FDWHJRUL]DWLRQ�RI�PHFKDQLVPV���DWWHQWLRQ����PHPRU\����UHDVRQLQJ����OHDUQLQJ���,Q�FRQWUDVW��WH[WERRNV�LQ�HYROXWLRQDU\� HFRORJ\� DUH� RUJDQL]HG� DFFRUGLQJ� WR� DGDSWLYH� SUREOHPV�� IRUDJLQJ� �KXQWLQJ�DQG�JDWKHULQJ���NLQVKLS��SUHGDWRU�GHIHQVH��UHVRXUFH�FRPSHWLWLRQ��FRRSHUDWLRQ��DJJUHVVLRQ��
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SDUHQWDO� FDUH�� GRPLQDQFH� DQG� VWDWXV�� LQEUHHGLQJ� DYRLGDQFH�� FRXUWVKLS�� PDWHVKLS�PDLQWHQDQFH�� WUDGH�RIIV� EHWZHHQ� PDWLQJ� HIIRUW� DQG� SDUHQWLQJ� HIIRUW�� PDWLQJ� V\VWHPV��VH[XDO�FRQIOLFW��SDWHUQLW\�XQFHUWDLQW\�DQG�VH[XDO�MHDORXV\��VLJQDOLQJ�DQG�FRPPXQLFDWLRQ��QDYLJDWLRQ�� KDELWDW� VHOHFWLRQ�� DQG� VR� RQ� ������ 7ZHQW\�ILUVW�FHQWXU\� WH[WERRNV� RQ� KXPDQ�FRJQLWLRQ�ZLOO�SUREDEO\�EH�RUJDQL]HG�VLPLODUO\��&RVPLGHV�	�7RRE\�������S�����
:LWKLQ�WKLV�ILHOG��GHYHORSPHQWDO�SV\FKRORJLVWV�KDYH�SHUKDSV�EHHQ�PRVW�VXFFHVVIXO�LQ�GLJJLQJ�XS�NLQGV�DQG�YDULHWLHV�RI��LQQDWH��FRQWHQW��DQG�LQ�KLV�ODWHVW�GLVFXVVLRQ�RI�PHPHWLF�HYROXWLRQ��'HQQHWW��������DOORZV�WKDW�WKH��SURWR�FRQFHSWV�RI�EHLQJ�DOLYH��RZQHUVKLS��VSDWLDO�UHSUHVHQWDWLRQ��DQG�WKHRU\�RI�PLQG�KDYH�D��JHQHWLFDOO\�LPSRVHG� KHDG� VWDUW� LQ� WKH� \RXQJ� FKLOG
V� NLW� RI�PLQG�WRROV�� �S� ������ 7R� WKLV� OLVW� ZH�PLJKW� DGG� QXPHUDOV��+DXVHU� ������� VHOI�SURSHOOHG� PRWLRQ� �6SHONH�� 3KLOLSV�� 	�:RRGZDUG� ������ 3UHPDFN�	� 3UHPDFN� �������QDLYH�SK\VLFV��:HOOPDQ��+LFNOLQJ�	�6FKXOW��������FDXVDO�FODVVLILFDWLRQV�RI�ELRORJLFDO�NLQGV��:HOOPDQ�	�*HOPDQ�������$WUDQ��WR�DSSHDU���PRWKHU�LQIDQW DWWDFKPHQW��.UDHPHU�������:LOVRQ�	�'DO\��������DQG��IDVW�PDSSLQJ��LQ�ZRUG�OHDUQLQJ��%ORRP�	�0DUNVRQ��������$QRWKHU�ODUJH�FKXQN�RI�SURSRVHG�LQQDWH�FRQWHQW�FRPHV�IURP�WKH�GRPDLQ�RI�VH[XDO�VHOHFWLRQ�WKHRU\��ZKDW�PDQ\�UHJDUG�DV�WKH�FXUUHQW�IODJVKLS�RI�HYROXWLRQDU\�SV\FKRORJ\���6SHFLILF�FXHV�WKDW�LQIOXHQFH�FKRLFH�RI�VH[XDO�SDUWQHUV�XQLYHUVDOO\�DFURVV�GLIIHUHQW�LQGLYLGXDOV�DQG�FXOWXUHV�KDYH�EHHQ�UHOLDEO\�LGHQWLILHG��DPRQJ�WKHP� DUH�� KHLJKW�� LQWHOOLJHQFH�� ZDONLQJ� VSHHG�� PDOH� MDZ� VL]H�� ZDLVW�WR�KLS�UDWLR�� GHJUHH� RI� JHQHWLF�UHODWHGQHVV��NLQGQHVV��VFHQW��IXOO�OLSV��IDFLDO�V\PPHWU\��DQG�SROLWLFDO�VWDWXV��IURP�0LOOHU�����D�E�F��0LOOHU�	�7RGG�������VHH�DOVR�-RQHV�������&XQQLJKDP�HW��DO���������7KLV�PLJKW�VHHP�OLNH�D�PRWOH\�FROOHFWLRQ��EXW�WKHUH�LV�FHUWDLQO\�QR�ODFN�RI�WKHRUHWLFDO�UHVRXUFHIXOQHVV�DURXQG�WR�H[SODLQ�WKHVH�ILQGLQJV��VHH�0LOOHU�	�7RGG�������*DQJHVWDG�	�7KRUQKLOO�������0|OOHU�������0|OOHU�	�7KRUQKLOO������IRU�GHWDLOHG�DFFRXQWV���6H[� LV�QRW� WKH�RQO\� WKLQJ� WKDW�GULYHV�XV� WKRXJK��DQG�&RVPLGHV�	�7RRE\���������DQG *LJHUHQ]HU��������DUJXH�SHUVXDVLYHO\�WKDW�ZH�KDYH�D�ZKROH�DGDSWLYH�IDFXOW\�RI�VRFLDO�FRJQLWLRQ��FRQWDLQLQJ�D�VOHZ�RI�VSHFLDOL]HG�LQIHUHQFH�SURFHGXUHV�HYROYHG�WR�GHDO�ZLWK�GRPLQDQFH�KLHUDUFKLHV��VRFLDO�FRQWUDFWV��SHUPLVVLRQ�VFKHPDV��SUHFDXWLRQ� UXOHV�� DQG� WKUHDW�GHWHFWLRQ� �WKH�JHQHUDO�ZKR�GLG�ZKDW�WR�ZKRP�DQG�ZK\�VWUXFWXUH�RI�JRVVLS�WKDW�'XQEDU��������LGHQWLILHV�DV�RQH�RI�WKH�GULYLQJ�IRUFHV�LQ�WKH�HYROXWLRQ�RI�ODQJXDJH��>��@,W�LV�H[WUHPHO\�KDUG�WR�HYDOXDWH�WR�ZKDW�H[WHQW�WKH�UHVXOWV�FRPLQJ�RXW�RI�HYROXWLRQDU\�SV\FKRORJ\��ZLGHO\�FRQFHLYHG��DUH�JHQXLQHO\�VROLG��$�IDLU�SDUW�RI�WKH�UHVXOWV�IURP�WKH�DUHD�RI�VH[XDO�VHOHFWLRQ�WKHRU\�VXIIHU�IURP�WKH� OLPLWDWLRQV� VWHPPLQJ� IURP� KHDY\� UHOLDQFH� RQ� VXUYH\� DQG� TXHVWLRQQDLUH PHWKRGRORJ\�� DQG� PDQ\�K\SRWKHVHV�DUH�LQWHUHVWLQJ�MXVW�VR�VWRULHV�EXW�KDYH�QRW�EHHQ�SXW�WR�DQ\�VHULRXV�H[SHULPHQWDO�WHVWV��ZKLFK�RI�FRXUVH� LV�GLIILFXOW�JLYHQ� WKH� IDFW� WKDW�RXU�VRFLHW\� LV� UDWKHU�GLIIHUHQW� WKDQ� WKDW�RI�KXQWHU�JDWKHUHUV���)RU� WKH�SXUSRVHV�RI�WKLV�SDSHU�LW�LV�HQRXJK�WKDW�WKHVH�UHVXOWV�DUH�YHU\�SURPLVLQJ��DQG�WKDW�WKH\�UHVW�RQ�WKHRUHWLFDOO\VROLG� JURXQG��� DQG� WKDW�'HQQHWW� KDV� QRW�PDGH� DQ\� DWWHPSW� WR� JDXJH� LQ�ZKDW�PDQQHU� WKH\�PD\� DIIHFW� KLV�WKHRU\��7KH�TXHVWLRQ�IRU�PH�LV�LQ�ZKDW�PDQQHU�DOO�WKLV�FRQWHQW�FDQ�EH�VDLG�WR�EH�LQQDWHO\ UHSUHVHQWHG��DQG�KRZ�WKLV� LQ� WXUQ�PLJKW�EHDU�RQ�'HQQHWW
V�SRVLWLRQ��/DWHO\� WKHUH�KDV�EHHQ�D� ODUJH�DPRXQW�RI�GLVFXVVLRQ�RI�LQQDWH�FRQWHQW�LQ�YDULRXV�TXDUWHUV�RI�FRJQLWLYH�VFLHQFH��DQG�WKH�HQG�UHVXOW�ORRNV�YHU\�LQWHUHVWLQJ�>��@ 7DNH�IRU� H[DPSOH� WKH� FODVVLF�� SURWRW\SLFDO� H[DPSOH� RI� LQQDWHQHVV� � WKH� LPSULQWLQJ� EHKDYLRU� RI� FKLFNV� DQG�GXFNOLQJV�� +RZ� GRHV� LW� ZRUN"� ,W� LV� FRPPRQ� NQRZOHGJH� WKDW� XQGHU� H[SHULPHQWDO� FRQGLWLRQV� WKH� QHZO\�KDWFKHG�FKLFNV�FDQ�EH�IRROHG� WR�LPSULQW�RQ�MXVW�DERXW�DQ\�PRYLQJ�REMHFW��7KLV�VKRXOG�DOHUW�XV�WR�WKH� IDFW�WKDW� LQ�RUGHU�IRU� WKH�LPSULQWLQJ�EHKDYLRU� WR�EH�DQ�DGDSWDWLRQ��ZKLFK�QR�RQH�GRXEWV�� WKLV�NLQG�RI�RXWFRPH�PXVW� EH� UHJXODUO\� UXOHG� RXW�� :KDW� KDV� EHHQ� IRXQG� LV� WKDW� WZR� GLIIHUHQW� QHXUDO� V\VWHPV� DUH� VSHFLILFDOO\�LQYROYHG�LQ�JHQHUDWLQJ�WKH�EHKDYLRU��VHH�&ODUN�����E��DQG�(OPDQ�HW�DO�������IRU�WKH�GHWDLOV���7KH�ILUVW��$��PDNHV� WKH� FKLFN� SUHIHU� VWLPXOL� WKDW� GLVSOD\� FHUWDLQ� QHFN� DQG� KHDG� FRQILJXUDWLRQV� FRPPRQ� WR� URXJKO\�HTXDOO\�VL]HG�ELUGV�DQG�PDPPDOV��DQG�WKH�VHFRQG��%��GHYHORSV�D�UHSUHVHQWDWLRQ�RI�WKH�REMHFW�DWWHQGHG�WR��VR�DV� WR� DOORZ� VWDEOH� WUDFNLQJ� XQGHU� YDU\LQJ� SHUFHSWXDO� FRQGLWLRQV� �VHH� 'HQQHWW� ������ 0LOOLNDQ� ����� IRU�GLVFXVVLRQ� RI� WKH� VLJQLILFDQFH� RI� WUDFNLQJ� DV� D� SUHUHTXLVLWH� IRU� IDQFLHU� FRJQLWLYH� VNLOOV��� 1R� LQWHUQDO�FRPPXQLFDWLRQ� KDV� EHHQ� IRXQG� WR� RFFXU� EHWZHHQ� WKHVH� V\VWHPV�� %� OHDUQV� WR� LGHQWLI\� WKH� REMHFW� RI�LPSULQWLQJ�VROHO\�E\�EHLQJ�H[SRVHG�WR�KHDY\�GRVHV�RI�LW��+HUH�ZH�WKXV�KDYH�WKH�NLQG�RI�FKHDS�PRGXODWLRQ�VR�SHUVXDVLYHO\�SXW�IRUZDUG�E\�'HQQHWW���������7KH�V\VWHP�PDNHV�D�KHDY\�EHW�RQ�WKH�HQYLURQPHQW�WR�SURYLGH�WKH� ULJKW� FRQWLQJHQFLHV� IRU� LW� WR�ZRUN�� DQG�DJDLQVW� D� QRUPDO�HFRORJLFDO�EDFNGURS� WKLV� LW� RI� FRXUVH�ZKDW� LW�GRHV�� SDUWO\� EHFDXVH� LW� KDV� EHHQ�VHOHFWHG WR� GR� VR� � IRU� H[DPSOH� WKH� EHKDYLRU� RI� WKH�PRWKHU� KHQ� DQG� WKH�ORFDWLRQ�RI�WKH�QHVWLQJ�VLWH��*UD\�������*ULIILWK�	�*UD\��������7KLV�ILWV�ZHOO�ZLWK�HYROXWLRQDU\�SV\FKRORJ\��EHFDXVH� LW� KDV� DOZD\V� EHHQ� RXW� WR� H[SODLQ� SULPDULO\� WKH� HQYLURQPHQWDO VRXUFHV RI� YDULDQFH� LQ� KXPDQ�EHKDYLRU� �'DO\� ������ PRUH� RQ� WKLV� EHORZ��� WR� H[SODLQ� KRZ� RXU� XQLYHUVDOO\� VKDUHG� IDFXOWDWLYH� DGDSWLYH�DOJRULWKPV� �NLFN� LQ�� DQG� LQWHUDFW� XQGHU� WKH� LQSXW� RI� FRPSOH[� HQYLURQPHQWDO� YDULDEOHV� �FRPSDUH� WKH�
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GLVFXVVLRQ� LQ� &RVPLGHV� 	� 7RRE\� ���� RI� WKH� FRQFHSW� RI� HYRNHG� FXOWXUH DQG� WKH� H[DPSOH� RI� IRRG�VKDULQJ>��@��� 7KLV� RULJLQDO� IRUP� RI� HVVHQWLDOO\� LQWHUDFWLYH LQQDWHQHVV� ZDV� KRZHYHU� GRZQSOD\HG� E\�&RVPLGHV�	�7RRE\��������������ZKHQ�LW�FDPH�WR�GLVWLQFWO\�KXPDQ�VNLOOV��DQG�LQVWHDG�WKH\�OHIW�WKH�UHDGHU�ZLWK� WKH� LPSUHVVLRQ� WKDW� KXPDQ� GHYHORSPHQW�ZDV� DOO� DERXW� ULJLG� FKRPVN\HDQ� GDWD� VWUXFWXUHV�� SDUDPHWHU�VHWWLQJ��FULWLFDO�SHULRGV��HWF��
������5HWKLQNLQJ�,QQDWHQHVV:LWK� D� OLWWOH� KHOS� IURP�(OPDQ� HW� DO�� ������� WKLV� LPSUHVVLRQ� FDQ� EH� FRXQWHUHG�� 7KH\� SUHVHQWV� D� SRZHUIXO�FRQFOXVLRQ� WR� WKH� HIIHFW� WKDW� WKH� OLWHUDO� FRQWHQW� XQFRYHUHG� LQ� DOO� WKHVH� H[SHULPHQWV� DQG� VWXGLHV� LQ�GHYHORSPHQWDO�DQG�HYROXWLRQDU\�SV\FKRORJ\�FRXOG�QRW�KDYH�EHHQ SUH�VSHFLILHG LQ�WKH�FRUWH[�WR�EHJLQ�ZLWK��ZKDW�WKH\�WHUP�UHSUHVHQWDWLRQDO�QDWLYLVP���$FFRUGLQJ�WR�(OPDQ�HW�DO��ZH�KDYH�WR�VHSDUDWH�WKH�PHFKDQLVPVRI�LQQDWHQHVV�IURP�WKH�FRQWHQW RI�LQQDWHQHVV��DV�.DUPLORII�6PLWK������UHPDUNV��WKH�GRPDLQ�VSHFLILF�NQRZ�KRZ�XQFRYHUHG� LQ�PDQ\�RI� WKH�VWXGLHV�PHQWLRQHG�DERYH�FRXOG�HTXDOO\�ZHOO�EH� WKH�RXWFRPH RI�D� OHDUQLQJ�SURFHVV��DV�D�GHVFULSWLRQ�RI�WKH�PHFKDQLVP�EHKLQG�LW���7KH\�SUHVHQW�D�WULSDUWLWH�DUJXPHQW�IRU�WKLV�SRVLWLRQ��)LUVW�WKH\�SURYLGH�D�UDQJH�RI�H[LVWHQFH�SURRIV��ZHOO��DQDORJLHV��WKDW�VKRZ�KRZ�NQRZOHGJH�SURILOHV�ZLWK� WLJKWO\� VWUXFWXUHG� GRPDLQV�� VLPLODU� WR� WKRVH� IRXQG� LQ� UHDO� OLIH� VWXGLHV� FDQ� EH� DSSUR[LPDWHG� E\�FRQQHFWLRQLVW�VLPXODWLRQV�LQ�ZKLFK�WKH�VWDUWLQJ�VWDWH�VSHFLILFDWLRQV�RI�FRQQHFWLYLW\�DQG�WKH�HQVXLQJ�OHDUQLQJ�WULHV� WR� PLPLF� D� GHYHORSPHQWDO VHTXHQFH� GHYRLG� RI� JHQHWLFDOO\� FRQWUROOHG� KDUG�ZLUHG� FRQWHQW�� 7KLV� RI�FRXUVH�RQO\�PHDQV� WKDW� WKH\�GLG�QRW�VSHOO�RXW��RU�KDQG�FRGH� ILQH�JUDLQHG FRQWHQW� LQWR� WKHLU�QHWZRUNV��QRW�WKDW� WKH� QHWZRUN� KDG� QR� ELDVHV� DW� DOO� �WKH� ROG� EODQN�VODWH� RI� HPSLULFLVP��� ,QVWHDG�(OPDQ� HW� DO�� UHOLHG� RQ�JOREDO� DUFKLWHFWXUDO� ELDVHV� �GHQVLW\� RI� FRQQHFWLYLW\�� VWUXFWXUDO� WRSRJUDSK\�� HWF���� YDULDWLRQV� LQ� WLPLQJ� RI�JURZWK��DQG�YDULDWLRQV�LQ�WKH�UDWH�DQG�SUHVHQWDWLRQ�RI�WKH�OHDUQLQJ�VHW��PRUH�RQ�WKLV�VKRUWO\���6HFRQG��WKH\�SUHVHQW�GHWDLOHG�GLVFXVVLRQV�RI�UHDO�ZRUOG�H[DPSOHV��OLNH�WKH�FKLFN�LPSULQWLQJ�DERYH��RU� FKLOGUHQ� OHDUQLQJ� WR� ZDON�� ZKHUH� ILUVW� LPSUHVVLRQV� �DQG� LQWXLWLRQ�� VXJJHVWHG� ODUJH� DPRXQWV� RI�SUHVSHFLILFDWLRQ��EXW�ZKHUH� LQYHVWLJDWLRQV�KDYH� UHYHDOHG� WKDW� WKH�GHYHORSPHQWDO� VWRU\�GLG�QRW� LQYROYH� WKH�FRQWHQW�EHLQJ�WKHUH�� DW�D�UHSUHVHQWDWLRQDO�OHYHO�� WR�EHJLQ�ZLWK��7KLUGO\�� DQG� PRVW� LPSRUWDQW� SHUKDSV�� WKH\� SUHVHQW� HYLGHQFH� IURP� FRPSDUDWLYH� YHUWHEUDH� EUDLQ�GHYHORSPHQW� WKDW� VXJJHVW� WKDW��LQQDWH�VSHFLILFDWLRQ�RI�V\QDSWLF�FRQQHFWLYLW\�DW� WKH�FRUWLFDO� OHYHO� LV�KLJKO\�XQOLNHO\�� �������S�������)XUWKHU�HYLGHQFH� IRU� WKLV�FRQFOXVLRQ�FRPHV�IURP�VWXGLHV�RI�KXPDQ�GHYHORSPHQW��4XDUW]� 	� 6HMQRYVNL� ������� ODUJH� VFDOH�QHXURQDO� FRPSXWDWLRQ� �3KLOOLSV� 	� 6LQJHU� ������� DQG� IURP�VXFFHVVIXO�FURVV�VSHFLHV WUDQVSODQWV��[HQRJUDIWLQJ��RI�QHXUDO�WLVVXH��'HDFRQ��������7R�EH�VXUH�WKLV�LV�QRW�WKH�ILQDO�ZRUG�RQ��UHSUHVHQWDWLRQDO�QDWLYLVP���(OPDQ�HW�DO��GR�QRW�RIIHU�WRR�PXFK�LQ�WKH�ZD\�RI�DUJXPHQW�IRU�ZK\�GHWDLOHG�NQRZOHGJH�� DV�D�PDWWHU�RI�HPSLULFDO�IDFW�� LV�RQO\�UHDOL]DEOH�DV�ILQH�JUDLQHG�SDWWHUQV�RI�V\QDSWLF�FRQQHFWLYLW\�DW�WKH�FRUWLFDO OHYHO��7KHUH�DUH�PDQ\�RWKHU�EUDLQ�DUHDV�WKDW�PLJKW� VHUYH� WKLV� SXUSRVH� �DOWKRXJK� WKH� FRUWH[� LV� FHUWDLQO\� WKH� PRVW� REYLRXV� SODFH� WR� ORRN��� 7KLV� FDYHDW�DVLGH��ZKDW� LV�PRUH� LPSRUWDQW� LV� WKDW� WKH�HYROXWLRQDU\��KLVWRULFDO��DGDSWLYH DVSHFW� LV�DOPRVW� WRWDOO\�DEVHQW�IURP�WKH�GLVFXVVLRQ�RI�(OPDQ�HW�DO��7KH�FRQWHQW� LGHQWLILHG� LQ�WKH�H[SHULPHQWV�DERYH�GRHV�QRW�FHDVH� WR�EH�GRPDLQ� VSHFLILF� DGDSWDWLRQV� �LI� WKH\� LQGHHG� DUH DGDSWDWLRQV�� MXVW� EHFDXVH� LW� FDQ� EH� VKRZQ� WKDW� WKH�NQRZOHGJH�RU� VNLOO�ZDV�QRW� LQLWLDOO\� VSHFLILHG� LQ� WKH� KHDG��&RQVWUDLQWV� IORZ� IURP�ERWK� WKH� OHYHO� RI� EUDLQ�DUFKLWHFWXUH�DQG IURP�WKH�OHYHO�RI�DFWXDO�EHKDYLRU��(VWHV�	�%DUWVFK��������(OPDQ�HW�DO��VKRXOG�EH�VHHQ�DV�D��IDVFLQDWLQJ� GHPRQVWUDWLRQ� QRW� RI� WKH� LQDSSOLFDELOLW\� RI� WKH� QRWLRQ� RI� LQQDWH� NQRZOHGJH� EXW� RI� WKH�XQH[SHFWHG�YDULHW\�RI�ZD\V�LQ�ZKLFK�QDWXUH�PLJKW�JLIW�D�EHLQJ�ZLWK�LQQDWH�NQRZOHGJH�RI�LWV�ZRUOG"���&ODUN��WR� DSSHDU��� ,QVWHDG� ZH� DUH� LQYLWHG� E\� (OPDQ� HW� DO�� WR� WKH� H[LWLQJ� SURMHFW� RI� WHOOLQJ� WKH� VWRU\� RI� KRZ�VXEFRUWLFDO� DQG� HQYLURQPHQWDO� VWUXFWXUHV�� WRJHWKHU�ZLWK� FRQVWUDLQWV� DULVLQJ� IURP�DUFKLWHFWXUH�� WLPLQJ�� DQG�WKH�SK\VLFDO� QDWXUH�RI�SHULSKHUDO�RUJDQV� �HQVODYHV�� WKH�FRUWH[� �VHH�%DUWRQ������ IRU�D� VKRUW�GLVFXVVLRQ�RI�VXFK HQVODYHPHQW�E\� WKH�SHULSKHU\�� WR� \LHOG� WKH�RXWFRPH�SURGXFHG� LQ� WKH�H[SHULPHQWV�PHQWLRQHG�DERYH��:KDW� LV� LPSRUWDQW� KHUH� LV� WKDW� WKLV� NLQG� RI� SURFHVV� ZLOO� PRVW� OLNHO\� QRW� EH� HDV\� WR� GHVFULEH� LQ� RUGLQDU\��UHSUHVHQWDWLRQDO��WHUPV��7KLV�LV�VR�SDUWO\�EHFDXVH�RI WKH�GLVWULEXWHG�FKDUDFWHU�RI�WKH�SURFHVV�DQG�RXU�ODFN�RI�UHVHDUFK� WRROV� WR� DGHTXDWHO\� GHVFULEH� VXFK� HYHQWV� �+XWFKLQV� ������� DQG� SDUWO\� EHFDXVH� WKH� FUXFLDO�LQWHUDFWLRQV�PLJKW�QRW�EH�WKH�RQHV�WKDW�DUH�PRVW�LQWXLWLYH�RU�REYLRXV��MXVW�OLNH�WKH�PHFKDQLVP�RI�WKH�KXQWLQJ�EHKDYLRU�RI� VQDNHV�GHVFULEHG� LQ�SDUDJUDSK���PDNHV�QR� VHQVH� IURP�DQ��LQWXLWLYH��SRLQW� RI�YLHZ���$�JRRG�H[DPSOH�RI� WKLV�FRPHV�IURP�'HDFRQ���������,Q�D�GLVFXVVLRQ�RI� ODQJXDJH�OHDUQLQJ�KH�PDNHV�WKH�SRLQW� WKDW�WKH�ZKROH�WUDGLWLRQDO�VHWXS�RI�WKH�SUREOHP�LV�IXQGDPHQWDOO\�IODZHG�MXVW�EHFDXVH�LW�GRHV�QRW�UHFRJQL]H�WKDW�WKH��OHDUQLQJ��PLJKW�EH�XQLQWXLWLYHO\�GLVWULEXWHG�EHWZHHQ�WKH�FKLOGUHQ�DQG�WKH�HYROYLQJ�HQYLURQPHQW��&KLOGUHQ
V� PLQGV� QHHG� QRW� LQQDWHO\� HPERG\� ODQJXDJH� VWUXFWXUHV�� LI� ODQJXDJHV� HPERG\� WKH�SUHGLVSRVLWLRQV� RI� FKLOGUHQ
V� PLQGV� ������ /DQJXDJHV� GRQ
W� MXVW� FKDQJH�� WKH\� HYROYH� >DQG� KHUH� KH� UHIHUV� WR�
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PHPHWLF�HYROXWLRQ�DV�GHVFULEHG�E\�'HQQHWW@��$QG�FKLOGUHQ�WKHPVHOYHV�DUH�WKH�ULJJHG�JDPH��/DQJXDJHV�DUH�XQGHU� SRZHUIXO� VHOHFWLRQ� SUHVVXUHV� WR� ILW� FKLOGUHQ
V� OLNHO\� JXHVVHV�� EHFDXVH� FKLOGUHQ� DUH� WKH� YHKLFOHV� E\�ZKLFK� ODQJXDJHV� JHWV� UHSURGXFHG�� /DQJXDJHV� KDYH� KDG� WR� DGDSW� WR� FKLOGUHQ
V� VSRQWDQHRXV� DVVXPSWLRQV�DERXW�FRPPXQLFDWLRQ�� OHDUQLQJ�� VRFLDO� LQWHUDFWLRQ�� DQG�HYHQ� V\PEROLF� UHIHUHQFH��EHFDXVH�FKLOGUHQ�DUH� WKH�RQO\� JDPH� LQ� WRZQ�� ,W� WXUQV� RXW� WKDW� LQ� D� FXULRXV� VRUW� RI� LQYHUVLRQ� RI� RXU� LQWXLWLRQV� DERXW� WKLV� SUREOHP��ODQJXDJHV�QHHG�FKLOGUHQ�PRUH�WKDQ�FKLOGUHQ�QHHG�ODQJXDJHV��������S�������$Q� LOOXVWUDWLRQ�RI� WKLV�NLQG�RI�SURFHVV� LV�SURYLGHG�E\�&ODUN� �����E���+H�GLVFXVVHV�DQ� LQWHUHVWLQJ�VHULHV�RI�VLPXODWLRQV�ZLWK�JHQHWLF�DOJRULWKPV�E\�6��1ROIL�DQG�'��3DULVL�ZKHUH�SDLUV�RI�FRXSOHG�QHXUDO�QHWV�SDVVLQJ��WHDFKLQJ�VLJQDOV��WR�HDFK�RWKHU�LQ�RUGHU�WR�ILQG�D� IRRG�VRXUFH�ZHUH�DOORZHG�WR�HYROYH�E\�QDWXUDO�VHOHFWLRQ�LQ�D�SRSXODWLRQ��ZKLFK�FRXOG�EH�VHHQ�DV�D�VWDQG�LQ�IRU�WKH�FRXSOLQJ�EHWZHHQ�IRU�H[DPSOH�LQIDQWV�DQG�PRWKHUV��RQO\�ZLWK�WKH�GLIIHUHQFH�WKDW�WKH�ILWQHVV�LQWHUHVW�RI�HDFK�QHW�ZDV�FRPSOHWHO\�RYHUODSSLQJ�LQ�WKH�VLPXODWLRQV��ZKLFK�LV�D�KLJKO\�XQUHDOLVWLF�DVVXPSWLRQ�IRU�ELRORJLFDO�V\VWHPV���&ODUN�ZULWHV���LI�ZH�DVN�ZKDW�H[DFWO\�LV�WKH�FRQWHQW�RI�WKH�LQQDWH�NQRZOHGJH�HPERGLHG�LQ�WKH�LQLWLDO�ZHLJKWV�RI�WKH�HYROYHG�QHWV��ZH�ILQG�RXUVHOYHV�WDONLQJ����RI�RQH�QHW
V�NQRZOHGJH�RI�WKH�RWKHUV�ORFDWLRQ�LQ�ZHLJKW�VSDFH��RI�LQLWLDO SRVLWLRQV�ZKLFK�DYRLG�ORFDO�PLQLPD��HWF��HWF���L�H��ZH�DUH�FRQIURQWLQJ�D�IRUP�RI�LQQDWH�NQRZOHGJH�ZKLFK�LV�IXOO\�LQGHSHQGHQW�RI�WKH�XVXDO�UHVRXUFHV�RI�GDLO\�ODQJXDJH��S�������,QGHHG�,�WKLQN�WKLV�NLQG�RI�LQQDWH�NQRZOHGJH�LV�QRW�RQO\�IXOO\�LQGHSHQGHQW�RI�WKH�XVXDO�UHVRXUFH�RI�GDLO\�ODQJXDJH�LQ�FRJQLWLYH�VFLHQFH�UHVHDUFK��LW�LV�DOVR�PRVW�OLNHO\�IXOO\� LQGHSHQGHQW� RI� WKH� UHVRXUFHV� RI� LQWHQWLRQDO� DVFULSWLRQ�� H[SODQDWLRQ�� DQG� �UDWLRQDO�� GHFLVLRQ�PDNLQJ��:KHQ� WKH�FDXVDO�VWRU\� LV� VR�FU\SWLF� WKDW�ZH�KDYH�JUHDW� WURXEOH�GHVFULELQJ� LW�HYHQ� LQ� ORZ�OHYHO� IXQFWLRQDO��FRPSXWDWLRQDO�WHUPV��WKHQ�KRZ�FRXOG�D�FRDUVH�IRON�SV\FKRORJLFDO�DEVWUDFWLRQ�FDSWXUH�WKH�VDPH�SURFHVV�ZLWK�DQ\� DFFXUDF\� DW� DOO"� ,� UHWXUQ� WR� WKLV� TXHVWLRQ� LQ� SDUDJUDSK� �� EHORZ�� EXW� EHIRUH� IDFLQJ� WKDW� GLVFXVVLRQ�,�LQWURGXFH�WZR�PRUH�OLQHV�RI�DUJXPHQW�FRQJHQLDO�WR�P\�TXHVW�������5HWKLQNLQJ�$GDSWDWLRQLVP,Q� WKHLU�RULJLQDO� IRUPXODWLRQ�RI�HYROXWLRQDU\�SV\FKRORJ\�%DUNRZ�HW�DO�� �������ZHUH�YHU\�FDUHIXO� WR�VWUHVV�WKH� QRQ�JHQHWLF QDWXUH� RI� WKHLU� UHVHDUFK� SURJUDP�� �VHH� DOVR� 7RRE\�	� &RVPLGHV� ������:H� RXJKW�QRW WR�H[SHFW�DGDSWLYH JHQHWLF� YDULDQFH� DPRQJ� KXPDQV� �H[FHSW� SHUKDSV� D� WKLQ� ILOWHU� RI� UHFHQW� FKDQJHV�� OLNH� IRU�H[DPSOH�ODFWRVH�WROHUDQFH�DPRQJ�(XURSHDQV���EHFDXVH�LI�WKH�DELOLWLHV�LQ�TXHVWLRQ�ZHUH�ILWQHVV�UHODWHG�WKHQ�VHOHFWLRQ�VKRXOG�WHQG�WR�HOLPLQDWH�WKH�YDULDQFH��OLNH�LW�KDV�GRQH�ZLWK�UHJDUG�WR�WKH�SRVVHVVLRQ�RI�WZR�H\HV���$ERYH�WKDW�VH[XDO�UHFRPELQDWLRQ�VKRXOG�WHQG�WR�EUHDN�XS�WKH�ODUJH�JHQH�FRPSOH[HV�WKDW�ZRXOG�EH�QHHGHG�IRU� JHQHWLF� SRO\PRUSKLVPV� �DQG� LQWHUPHGLDWH� IRUPV� ZRXOG� EH� QRQ�IXQFWLRQDO�� WKXV� VWURQJO\� VHOHFWLQJ�DJDLQVW�WKLV�WUHQG���8QGHU�WKLV�FRQFHSWLRQ�WKH�WKLQJV�VWXGLHG�LQ�WKH�QHLJKERULQJ�ILHOG�RI�EHKDYLRUDO�JHQHWLFV�EHFDPH�ODUJHO\�XQLQWHUHVWLQJ��$�WUDLW�RU�EHKDYLRU�VKRZLQJ�KLJK�KHULWDELOLW\�RQO\�LQGLFDWHG�WKDW�LW�ZDV�GXH�WR�WKH�ODUJH�DPRXQW�RI�TXDQWLWDWLYH��QRQ�DGDSWLYH�YDULDQFH�WKDW�LV�NQRZQ�WR�H[LVW��LQ�IRU�H[DPSOH�H\H�FRORU���RU�WR�XQNQRZQ�HQYLURQPHQWDO�LQIOXHQFHV�RQ�WKH�PHDVXUHPHQWV��)RU�VRPHRQH�LQ�WKH�ILHOG�RI�EHKDYLRUDO�JHQHWLFV�WKHVH� DUJXPHQWV� VLPSO\� GLG� QRW� PDNH� VHQVH� WKRXJK�� JLYHQ� WKDW� MXVW� DERXW� HYHU\� WUDLW� VWXGLHG� VKRZHG�PRGHUDWH�� EURDG� KHULWDELOLW\� �*DQJHVWDG� ������ 3ORPLQ� HW� DO�� ������� DQG� WKH� DUJXPHQWV� RI� &RVPLGHV� 	�7RRE\�KDYH�QRZ�EHHQ�VKRZQ�WR�EH�IDU�WRR�VWURQJ�LQ�WKHLU�FRQFOXVLRQV��$GDSWLYH�JHQHWLF�YDULDWLRQV�FDQ�EH�XSKHOG�ERWK�E\�VH[XDO�VHOHFWLRQ�IRU�UHOLDEOH�LQGLFDWRUV�RI�JHQHWLF�ILWQHVV��DQG�E\�DVVRUWDWLYH�PDWLQJ��0LOOHU�	�7RGG�������0LOOHU� ����D��� DQG� E\� IUHTXHQF\� GHSHQGHQW� VHOHFWLRQ� IRU� GLVWLQFW� SKHQRW\SHV� �WKLV� LV� WUXH�HYHQ�LI�LQWHUPHGLDWH�W\SHV�DUH�VHOHFWHG�RXW��:LOVRQ��������������(YHQ�LI�WKLV�VRUW�RI�VHOHFWLRQ�LV�ZHDNHU�WKDQ�WUDGLWLRQDO� QDWXUDO� VHOHFWLRQ� LW� GRHV� QRW� IROORZ� WKDW� LW� PXVW� EH� XQLPSRUWDQW�� �&OHDUO\�� WKH� LPSRUWDQFH� RI�LQGLYLGXDO�GLIIHUHQFHV�DW�WKH�SKHQRW\SLF�OHYHO�GRHV�QRW�GHSHQG�HQWLUHO\�RQ�WKH�FRPSOH[LW\�RI�WKH�WUDLW�DW�WKH�JHQHWLF� OHYHO���� ORFDO� DGDSWDWLRQV� LV� D� SRVVLELOLW\� IRU� PDQ\� KXPDQ� WUDLWV� WKDW� DUH� LQWHUHVWLQJ� IURP� WKH�LQWHOOHFWXDO� DQG� SUDFWLFDO� VWDQGSRLQWV�� �:LOVRQ� ������ S� ������$V� DQ� H[DPSOH� WDNH�0HDO\� ������� DQG� KHU�K\SRWKHVLV�WKDW�VRFLRSDWK\�LV�D�SHUPDQHQW��FKHDWHU��VWUDWHJ\�WKDW�KDV�EHHQ�PDLQWDLQHG�LQ�WKH�JHQH�SRRO�E\�IUHTXHQF\�GHSHQGHQW� VHOHFWLRQ�� DQG� ZKLFK� LV� UHJXODWHG� E\� D� FRPSDUDWLYHO\� VLPSOH� PHFKDQLVP� RI�GLVFRXQWLQJ�IXWXUH�H[SHFWHG�XWLOLW\��RU�UDWKHU�LQDELOLW\�WR�UHVLVW�LPPHGLDWH�UHZDUGV��VHH�GLVFXVVLRQ�LQ�'HDFRQ������IRU�H[SHULPHQWV�WKDW�GHPRQVWUDWHV�WKH�LPPHQVH�GLIILFXOWLHV�DSHV�DQG�PRQNH\V�KDYH�LQ�FKRRVLQJ�IXWXUH�EHQHILWV�RYHU� LPPHGLDWH� UHZDUGV���6KH�HVWLPDWHV� WKDW� VRFLRSDWKV��ZKLFK�FRPSULVH�RQO\������RI� WKH�PDOH�SRSXODWLRQ� �DQG� OHVV� WKDQ����RI� WKH� IHPDOH��DUH�DFFRXQWDEOH� IRU�DSSUR[LPDWHO\�����RI� DOO� FULPHV� LQ� WKH�XQLWHG�VWDWHV� ������S�������ZKLFK� VKRXOG�EH�D� ODUJH�HQRXJK�ILJXUH� WR�PDNH� LW� LQWHUHVWLQJ�IURP�D�SUDFWLFDO�VWDQGSRLQW��,�GR�QRW�LQWHQG�WR�JHW�LQWR�D GHWDLOHG�GLVFXVVLRQ�RI�WKH�UHVXOWV�IURP�EHKDYLRUDO�JHQHWLFV�VLQFH�,�ODFN�WKH� NQRZOHGJH� WR� HYDOXDWH� LW� IXOO\� �VHH�3ORPLQ� HW� DO�� ����� IRU� DQ�RYHUYLHZ�� DQG� UHDG�'HYOLQ��'DQLHOV�	�5RHGHU� ����� IRU� D� VXJJHVWLRQ� WKDW� SUHQDWDO� HQYLURQPHQWDO� LQIOXHQFHV� KDYH� EHHQ� JUHDWO\� XQGHUHVWLPDWHG���
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LQVWHDG� ,� ZDQW� WR� VXJJHVW� WKDW� KHUH� DV� ZHOO� WKH� UHVXOWV� PDNH� PXFK� PRUH� VHQVH� ZKHQ� YLHZHG� IURP� WKH�H[SOLFLWO\�LQWHUDFWLRQLVW�SHUVSHFWLYH�RI�GHYHORSPHQW�SURYLGHG�E\�(OPDQ�HW�DO����������7ZR�NLQGV�RI�H[WHQGHG��LQWHUDFWLYH�SURFHVVHV�RI UHDFWLYH�KHULWDELOLW\�FDQ�WKXV�SHUKDSV�H[SODLQ�WKH�SX]]OLQJ�IDFW�WKDW�GL]\JRWLF�WZLQV�UDLVHG�LQ�WKH�VDPH�IDPLO\�RIWHQ�WXUQ�RXW�YHU\�GLIIHUHQW��DQG�PRQR]\JRWLF�WZLQV� LQ� GLIIHUHQW� IDPLOLHV� RIWHQ� WXUQ� RXW� YHU\� VLPLODU� �3ORPLQ� HW� DO�� �������7KH� ILUVW� WKLQJ� WKDW�ZH�PXVW�UHDOL]H�LV�WKDW�IHDWXUHV�RI�WKH�ZRUOG�DQG IHDWXUHV�RI�RQHVHOI��RQHV�LQGLYLGXDO�FKDUDFWHULVWLFV��PD\�EH�DVVHVVHG�E\�DQ�DGDSWLYHO\�GHVLJQHG�V\VWHP��3HRSOH�ZKR�DUH�ELJ�DQG�VWURQJ�PLJKW�IRU�H[DPSOH�IDUH�EHWWHU�LQ�HQDFWLQJ�DQ� DJJUHVVLYH� VRFLDO� VWUDWHJ\� WKDQ� UHODWLYHO\� VPDOO� LQGLYLGXDOV�� DQG� WKDW� LV� D� VWDEOH� IHDWXUH� RI� WKH�HQYLURQPHQW�WR�H[SORLW�IRU�DQ�DGDSWLYH�V\VWHP��WKLV�LV�RI�FRXUVH�DOVR�D�VWDEOH�IHDWXUH�RI�WKH�ZRUOG�WR�H[SORLW�IRU�D�V\VWHP�WKDW�LV�QRW�WRWDOO\�GXPE��VR�,�DP�QRW�LPSO\LQJ�WKDW�LW�PXVW EH�DQ�DGDSWDWLRQ���7KH�VHFRQG�WKLQJ�WR� QRWLFH� LV� WKDW� VLPLODU� FKDUDFWHULVWLFV� WHQG� WR� HYRNH� VLPLODU� HQYLURQPHQWV�� DQG� WKDW� DGDSWLYH�� JHQHWLF�YDULDQFH�PLJKW�H[LVW�WKDW�SURYRNHV D�VWDEOH�DQG�UHOLDEOH�HQYLURQPHQWDO�EDFNGURS�WKDW�LV�VXEWO\�GLIIHUHQW�IURP�WKDW� RI� RWKHU� LQGLYLGXDOV� �VR� IRU� H[DPSOH� KDV� LW� EHHQ� VXJJHVWHG� WKDW� PRVW� DWWHPSWV� DW� H[SOLFLWO\� DQG�NQRZLQJO\� WHDFKLQJ� FKLOGUHQ� WR� EH� DOLNH�� IRU� H[DPSOH� LQ� NLEEXW]� HQYLURQPHQWV�� KDYH� IDLOHG�QRW� SULPDULO\�EHFDXVH� WKH� FKLOGUHQ� ZHUH� RI� GLIIHUHQW� DSWLWXGH�� EXW� EHFDXVH� WKH� WHDFKHUV� WUHDWHG� WKHP� GLIIHUHQW� ZLWKRXW�NQRZLQJ� LW��� ,I� RQH� GRHV� QRW� KDYH� WKLV� NLQG� RI� UHILQHG� FRQFHSW� RI� VKDUHG� HQYLURQPHQW� �RU� H[WHQGHG�SKHQRW\SH�� WKH� ILQGLQJV� IURP� WZLQ�VWXGLHV� ZRXOG� SRLQW� WRZDUGV� D� VXUSULVLQJ� DPRXQW� RI� JHQHWLF�SUHVSHFLILFDWLRQ�� HYHQ WKRXJK�WKH�PRQR]\JRWLF�WZLQV�DUH�SODFHG�LQ�HQYLURQPHQWV�WKDW�RQ�WKH�IDFH�RI�LW�DUH�YHU\�GLIIHUHQW� �DOWKRXJK� WKH\�RI�FRXUVH�DUH� VLPLODU� LQ� WKH� LPSRUWDQW�VHQVH� WKDW� WKH� IDPLOLHV� LQYROYHG�KDYH�SDVVHG�WKH�ILOWHU�RI�KDYLQJ�EHHQ�DOORZHG�WR�DGRSW�DW�DOO��WKH\�WXUQ�RXW�WKH�VDPH��DQG�GHVSLWH WKH�IDFW�WKDW�WKH�GL]\JRWLF� WZLQV� LQKDELW� �DW� OHDVW�� WKH� VDPH�KRPH� HQYLURQPHQW� WKH\� WXUQ� RXW� YHU\�GLIIHUHQW�� ,I�ZH� LQFOXGH�UHDFWLYH�KHULWDELOLW\�LQ�WKH�SLFWXUH�ZH�UHDOL]H�WKDW�DW�D�OHVV�FRDUVH�VFDOH�WKH�GL]\JRWLF�WZLQV GR�QRW�H[SHULHQFH�WKH�VDPH�HQYLURQPHQWDO�LQSXWV�DW�DOO�� GHSHQGLQJ�RQ�WKHLU�WHPSHUDPHQW�DQG�SK\VLFDO�DSSHDUDQFH��HWF���WKH\�HYRNH�GLIIHUHQW�UHVSRQVHV�IURP�WKHLU�SDUHQWV��ZKHWKHU�WKH\�NQRZ�LW�RU�QRW��DQG�HYHQ�LI�WKH\�WU\�WR�WUHDW�WKHP�VLPLODUO\���DQG�GHSHQGLQJ�RQ�KRZ�WKHLU�'DUZLQLDQ�DOJRULWKPV�JDXJH�WKHLU�RZQ�DELOLWLHV�WKH\��ODWHU��WHQG�WR�LQYHQW� RU� FRQVWUXH� RU� SODFH� WKHPVHOYHV� LQ� FHUWDLQ� IRUP� RI� HQYLURQPHQWDO� VLWXDWLRQV� � WKXV� H[SRVLQJWKHPVHOYHV� WR� GLIIHUHQW� VWLPXOL� �VWDUWLQJ� D� SRVLWLYH� IHHGEDFN� ORRS� WKDW WKHQ� VHUYHV� DV� LQSXW� WR� WKH� VSHFLHV�W\SLFDO�FRJQLWLYH�DUFKLWHFWXUH���&RQYHUVHO\�WKH�PRQ\]\JRWLF�WZLQV�VHSDUDWHG�DW�ELUWK�WHQG�WR�HYRNH�DQG�VHHN�RXW�WKH�VDPH�HQYLURQPHQWDO�LQSXWV��DQG�FRQVHTXHQWO\�VKDUH�YHU\�VLPLODU�HQYLURQPHQWV��$JDLQ�� JLYHQ� WKDW� ZH� KDYH RQO\� UHFHQWO\� EHJXQ� WR� DSSUHFLDWH� WKLV� NLQGV� RI� FRQYROXWHG�JHQH�HQYLURQPHQW�LQWHUDFWLRQ��DQG�VWLOO�KDYH�YHU\�OLWWOH�WR�VD\�DERXW�WKH�VSHFLILFV��LW�LV�KDUG�WR�VHH�KRZ�WKH�NQRZOHGJH�WKXV�UHSUHVHQWHG�FRXOG�KDYH�PDGH�LWV�ZD\�LQWR�IRON�SV\FKRORJ\�DQG�WKH�UHDVRQV�WKDW�JR�LQWR�RXU�HYHU\GD\� LQWHQWLRQDO� DWWULEXWLRQ�DQG�H[SODQDWLRQ�� WKLV� VHHPV� WR�EH� LQIRUPDWLRQ� WKDW� LV� DERXW�DV�H[SOLFLWO\�UHSUHVHQWHG� LQ� RXU� FRJQLWLYH� V\VWHP� DV� DHURG\QDPLFV� LV� LQ� WKH� ZLQJV� RI� ELUGV� �WR� XVH� DQ� H[DPSOH� IURP�'HQQHWW�������������:KDW�LV�RXWVLGH�WKH�KHDG"7KH�VHFRQG�WUHQG�,�ZDQW� WR�EULQJ�WR�WKH� IRUH�LV� WKH�RQH�VR�HORTXHQWO\�GHVFULEHG�E\�'DKOERP�LQ�WKH�TXRWH�DERYH� � WKDW� RI� VWXG\LQJ� WKH� FXOWXUDO GLVWULEXWLRQ� RI� FRJQLWLRQ� DPRQJ� EUDLQV�� DUWLIDFWV� DQG� LQVWLWXWLRQV��'HQQHWW�KLPVHOI�KDV�EHHQ�YHU\�NHHQ�RQ�DGRSWLQJ�WKLV�YLHZ�VLQFH�LW�HIIHFWLYHO\�GHIODWHV�VRPH�RI�WKH�FODLPV�PDGH�RQ�EHKDOI�RI�WKH�WUDGLWLRQDO�)RGRULDQ�V\PERO�FUXQFKLQJ�PLQG�KH�KDV�EHHQ�FRPEDWLQJ�RYHU�WKH�\HDUV��,I�ZH�ORRN�DW�WKH�ZLGHU�VRFLDO�V\VWHP�RI�DUWLIDFWV�ZH�LQGHHG�ILQG�RXU�VHULDO��V\PEROLF�SURFHVVHV��2OVVRQ��������2Q�D�SROHPLF�QRWH�'DKOERP�ZULWHV��7KXV�ZKHQ�0LOOLNDQ�DUJXHV�WKDW�WKH�ODQJXDJH�RI�WKRXJKW��IRU�UHDVRQV�RI�RUJDQLF�DOL]DWLRQ��FDQQRW�EH�YHU\�ODQJXDJH�OLNH��VKH�LV�QRW�UHDOO\�VD\LQJ�DQ\WKLQJ�DERXW�WKH�PHGLXP�LQ�ZKLFK�ZH�WKLQN��:H�WKLQN�LQ�DOO�NLQGV�RI�DUWLILFLDO�PHGLD�RI�FRXUVH��:H�VKRXOG�QRW�WDNH�KHU�DGYLFH�DQG��DEDQGRQ�WKH�WUDGLWLRQDO�LPDJH�RI�WKH�FRPSXWLQJ�RI�PHQWDO�VHQWHQFHV�DV� OLNH�D� IRUPDO� V\VWHP�XQIROGLQJ�RQ�SDSHU��� VLQFH� LW� LV�RQ�SDSHU� WKDW�PXFK�RI�RXU�PHQWDO�LQIHUHQFH�DUH�XQIROGLQJ���������S������'HQQHWW� KDV� VR� IDU� PDLQO\� XVHG� WKH� QRWLRQ� RI� GLVWULEXWHG� FRJQLWLRQ� WR� DUJXH� IRU� WKH� XWLOLW\� RI�RIIORDGLQJ�PHPRU\�DQG�LQFRUSRUDWLQJ�DUWLIDFWV��OLNH�D�SDLU�RI�VFLVVRUV��DV�LQYDOXDEOH�HYROYHG H[WHQVLRQV�RI�LQGLYLGXDO�FRJQLWLRQ��EXW��H[WHQVLRQ�RI� LQGLYLGXDO�FRJQLWLRQ��LV�UHDOO\�QRW�VXFK�D�KDSS\�SKUDVH��EHFDXVH�LW�RQO\�FRQQRWHV�WKH�PDVVLYH�JDLQ�LQ�IXQFWLRQDOLW\ PDGH�SRVVLEOH�E\�WKH�DUWLIDFWV��DQG�VD\V�QRWKLQJ�DERXW�WKH�QH[XV�RI�WKH�FDXVDO�SURFHVV��7KHVH�WRROV�DUH�QRW�MXVW�SDVVLYH LQVWUXPHQWV�IRU�FRJQLWLRQ��DQG�VRPHWLPHV�LW�LV�FOHDU�WKDW�PRVW�RI�WKH��FRJQLWLRQ��LV�DFWXDOO\�VLWXDWHG�LQ�WKH�ZRUOG�UDWKHU�WKDQ�LQ�WKH�EUDLQ��VHH�%DOODUG�HW�DO��������������.LUVK�	�0DJOLR�������=KDQJ�������=KDQJ�	�1RUPDQ�������%URRNV�HW�DO������IRU�PRUH�RQ�WKLV���6R� IDU�'HQQHWW�KDV�QRW� WRXFKHG�XSRQ� WKH�HYHU�VR� WHPSWLQJ�QRWLRQ�RI�JURXS�FRJQLWLRQ �H[FHSW� LQ�KLV�
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GLVFXVVLRQ�RI�VFLHQFH�DV�WKH�ILUVW�UHDOO\�QRQ�P\RSLF�HYROXWLRQDU\�SURFHVV���3HUKDSV�ZH�VKRXOG�EH�VNHSWLFDO�RI�VXFK�QRWLRQV�RQ�JURXQGV�RI� WKH�GXELRXV�KLVWRU\�EHKLQG� WKH�FRQFHSW��EXW� UHFHQW�DQG�PRUH�VRSKLVWLFDWHG�YHUVLRQV� RI� JURXS�VHOHFWLRQ� LQ� HYROXWLRQDU\� ELRORJ\� DQG� FDUHIXO� VWXGLHV� RI� FXOWXUDOO\�� HYROYHG� JURXS�SURFHVVHV�KDYH�FRQYLQFHG�PH�WKDW�LW�GHVHUYHV�DQRWKHU�DLULQJ��0\�SXUSRVH�LQ�EULQJLQJ�XS�JURXS�FRJQLWLRQ�KHUH�KDV�RI�FRXUVH�WR�GR�ZLWK�D�EHOLHI�WKDW�LW�FRXOG�SOD\�D� UROH� LQ� GLPLQLVKLQJ� WKH� VWDWXV� RI� WKH� UDWLRQDO�� IRON�SV\FKRORJLFDO� DJHQW� �DV� FRQFHLYHG� E\� 'HQQHWW���7KHUHIRUH�,�ZLOO�QRW�IRFXV�RQ�WKRVH�DVSHFWV�RI�JURXS�FRJQLWLRQ�WKDW�PLJKW�EH�PRVW�REYLRXV��OLNH�WKH�IDFW�WKDW�PRUH� SHRSOH� FDQ� GR PRUH� VWXII�� RU� WKDW� GLIIHUHQW� SHRSOH� GR� GLIIHUHQW� VWXII� LQ� GLIIHUHQW�ZD\V� �GLYLVLRQ� RI�ODERU���DQG�WKDW�WKHVH�VNLOOV�FDQ�EH�WUDGHG�LQ�ZD\V�WKDW�PDNH�LW�EHWWHU�IRU�DOO�LQYROYHG�� WKHVH�DUH�EHQHILWV�ZH�DUH� DOO WRR� DZDUH�RI� �VHH�&ODUN�����D��.HQQHG\�������� ,QVWHDG� ,�ZDQW� WR� EULQJ� DWWHQWLRQ� WR� WKH� SRWHQWLDO�LQWHUDFWLRQ�RI�PHPHV�DQG�PRGXOHV�LQ�SURGXFLQJ�JHQXLQHO\�GLVWULEXWHG�EXW�QRQ�REYLRXV�FRJQLWLYH�HIIHFWV��,Q�KLV� GLVFXVVLRQ� RI� WKH� +XWWHULWH� VHFW� �'HQQHWW� ������ � D� VHFW� ERUQ� LQ� VL[WHHQWK� FHQWXU\� (XURSH� H[SOLFLWO\��HQJLQHHUHG��VR�DV�WR�FXUWDLO�DOO�H[SUHVVLRQV�RI�VHOILVKQHVV�DQG�GLVVLGHQW�WKLQNLQJ>��@� 'HQQHWW�DUJXHV�WKDW�WKLV�LV�D�TXLWH�VWULNLQJ�FDVH�RI�DQ�HYROYHG�FXOWXUDO SKHQRW\SH��7KHVH�GHFODUDWLRQV�PDNH�LW�FOHDU�WKDW�RQH�ZD\�RU�DQRWKHU��+XWWHULWH�VRFLDO�RUJDQL]DWLRQ�LV�WKH�HIIHFW�RI� FXOWXUDO�SUDFWLFHV�TXLWH�YLJRURXVO\�DUUD\HG�DJDLQVW WKH�YHU\� IHDWXUHV�RI�KXPDQ�QDWXUH�:LOVRQ�	�6REHU�ZLVK�WR�GHQ\�RU�GRZQSOD\��VHOILVKQHVV�DQG�RSHQQHVV�WR�UHDVRQLQJ��,I�JURXS�WKLQNLQJ�ZHUH�UHDOO\�DV�PXFK�D�SDUW�RI�KXPDQ�QDWXUH�DV�:LOVRQ�	�6REHU�ZRXOG�OLNH�WR�EHOLHYH��+XWWHULWH�SDUHQWV�DQG�HOGHUV�ZRXOGQ
W�KDYH�WR�VD\�D�WKLQJ���&RPSDUH�WKLV�WR�D�FDVH�LQ�ZKLFK�WKHUH�WUXO\�LV�D�JHQHWLF�SUHGLVSRVLWLRQ�LQ�RXU�VSHFLHV��KRZ�RIWHQ�KDYH�\RX�KHDUG�SDUHQWV�FDMROLQJ�WKHLU�FKLOGUHQ�WR�HDW�PRUH�VZHHWV"�������S�������HPSKDVLV�LQ�RULJLQDO��,�WKLQN�WKLV�LV�D�UHDVRQDEOH�FKDUDFWHUL]DWLRQ�RI�WKH�+XWWHULWH�FDVH��EXW�,�WKLQN�LW�QHLWKHU�HVWDEOLVKHV�WKDW� ZH� KDYH� QR� �ELRORJLFDO�� JURXS�SKHQRW\SH� DGDSWDWLRQV�� QRU� WKDW� PRUH� VXEWOH� �FXOWXUDO�� JURXS�SKHQRW\SHV� DUH� WR� EH� IRXQG� DPRQJ� XV� FRPPRQ� IRONV� �LW� LV� UHDOO\� KDUG� WDONLQJ� LQ� ZD\V� WKDW� GRHV� QRW�LQWURGXFH�WKH�PHPHV�YV��PRGXOH�SHUVSHFWLYH���,Q�WKH�DFFRXQW�RI�WKH�+XWWHULWHV�SUHVHQWHG�E\�:LOVRQ�	�6REHU�������� LW� VHHPV� WR� PH� WKDW� WKLV� FDVH�VWXG\� ZDV� QRW� VXSSRVHG� WR� FDUU\� PXFK� HYLGHQWLDO� ORDG� �JLYHQ� WKH�H[WUHPH�QDWXUH�RI� WKH�+XWWHULWH� VRFLDO�RUJDQL]DWLRQ� ,� WKLQN� LW�ZDV�DFWXDOO\�D�YHU\�EDGO\� FKRVHQ�H[DPSOH���7KH�PDLQ� LQIHUHQFH�ZDV� LQVWHDG� WR�SURFHHG� IURP� VKDUHG� IDWH�DPRQJ�JURXS�OLYLQJ� LQGLYLGXDOV� LQ�DQFHVWUDO�FRQGLWLRQV�� WR�D�PRGHUQ�KXPDQ� WHQGHQF\�IRU�JURXS�DGDSWLYH�EHKDYLRU�� L�H��EHKDYLRU� WKDW�KDV�HYROYHG� IRU�JURXS�VHOHFWLYH� UHDVRQV�� EXW� WKDW� EHQHILWV� DOO� LQGLYLGXDOV� LQ� WKH� JURXS� �KHUH� WKH� LQGLYLGXDOV� LQ� WKH� JURXS�VWDQG�WR�WKH�JURXS�OLNH�JHQHV�VWDQG�WR�WKH�RUJDQLVP��DOWKRXJK�WKH�JURXS�FOHDUO\�KDV�YHU\�UXGLPHQWDU\�DQG�VKDOORZ�DGDSWDWLRQV�FRPSDUHG�WR�D�VLQJOH�RUJDQLVP���,Q�WKH�ZRUGV�RI�:LOVRQ�	�6REHU��6LQFH�KXPDQV�KDYH� OLYHG� LQ� VPDOO� JURXSV� WKURXJKRXW� WKHLU� KLVWRU\�� LW� LV� UHDVRQDEOH� WR�H[SHFW� WKH�HYROXWLRQ�RI�SV\FKRORJLFDO�PHFKDQLVP�WKDW�FDXVH�WKHP�HDVLO\�WR�EHFRPH��WHDP�SOD\HUV��LQ�FRPSHWLWLRQ�ZLWK�RWKHU� JURXSV�� :H� GR� QRW� H[SHFW� WKHVH� WR� EH� WKH� RQO\� PRWLYHV� WKDW� JXLGH� KXPDQ EHKDYLRU�� EXW� UDWKHU� D�PRGXOH� WKDW� LV� IDFXODWLYHO\� HPSOR\HG� XQGHU� DSSURSULDWH� FRQGLWLRQV�� ,Q� IDFW�� WKHUH� LV� DEXQGDQW� HPSLULFDO�HYLGHQFH� WKDW� KXPDQV� FRDOHVFH� LQWR� FRRSHUDWLYH� WHDPV� DW� WKH� PHUHVW� VXJJHVWLRQ� RI� D� PHWDSRSXODWLRQ�VWUXFWXUH�LQ�ZKLFK�JURXSV�FDQ�FRPSHWH�DJDLQVW�RWKHU�JURXSV��������S�������:LWK�D�VOLJKW�IODYRU�RI�RYHUVWDWHPHQW�WKH\�DUH�VD\LQJ�WKDW�ZH�KDYH�D�WHQGHQF\�WR�EHFRPH�JURXSLVK�DV�FRPSDUHG� WR� VHOILVK�� XQGHU�FHUWDLQ�FLUFXPVWDQFHV� �%DXPHLVWHU�	�/HDU\�������:LOVRQ��1HDU�	�0LOOHU�������5LFKHUVRQ�	�%R\G� �������7KH� ILUVW� WKLQJ� WR� VFUXWLQL]H� LQ� WKH� FKDLQ� RI� LQIHUHQFH� WKDW� OHDGV� WR� WKLV�FRQFOXVLRQ� LV�ZKHWKHU� WKH�GHVFULSWLRQ�RI�DQFHVWUDO�FRQGLWLRQV�KROGV�XS�� ,�DP�QRW� WKH�RQH� WR� IXOO\�HYDOXDWH�WKLV� FODLP� HLWKHU�� EXW� DW� OHDVW� LW� ILWV� QLFHO\� ZLWK� WKH� YLHZV� RI� WKH� OHDGLQJ� HYROXWLRQDU\� SV\FKRORJLVWV�&RVPLGHV�	�7RRE\��$QFHVWUDO�KRPLQLGV�ZHUH� JURXQG�OLYLQJ�SULPDWHV��RPQLYRUHV�� H[SRVHG� WR�D�ZLGH�YDULHW\�RI�SODQW�WR[LQV�DQG�KDYLQJ�D�VH[XDO�GLYLVLRQ�RI�ODERU�EHWZHHQ�KXQWLQJ�DQG�JDWKHULQJ��PDPPDOV�ZLWK�DOWULFLDO�\RXQJ��ORQJ� SHULRGV� RI� ELSDUHQWDO� LQYHVWPHQW� LQ� RIIVSULQJ�� HQGXULQJ� PDOH�IHPDOH� PDWHVKLSV�� DQG� DQ� H[WHQGHG�SHULRG�RI�SK\VLRORJLFDOO\�REOLJDWRU\�IHPDOH�LQYHVWPHQW�LQ�SUHJQDQF\�DQG�ODFWDWLRQ��7KH\�ZHUH�D�ORQJ�OLYHG��ORZ�IHFXQGLW\� VSHFLHV� LQ� ZKLFK� YDULDQFH LQ� PDOH� UHSURGXFWLYH� VXFFHVV� ZDV� KLJKHU� WKDQ� LQ� IHPDOH�UHSURGXFWLYH�VXFFHVV��7KH\�OLYHG�LQ�VPDOO��QRPDGLF�NLQ�EDVHG�EDQGV�RI�SHUKDSV���������WKH\�ZRXOG�UDUHO\��LI�HYHU��KDYH�VHHQ�PRUH�WKDQ������SHRSOH�DW�RQH�WLPH��WKH\�KDG�OLWWOH�RSSRUWXQLW\�WR�VWRUH�SURYLVLRQV�IRU�WKH�IXWXUH�� WKH\� HQJDJHG� LQ� FRRSHUDWLYH� KXQWLQJ�� GHIHQVH� DQG� DJJUHVVLYH� FRDOLWLRQV�� WKH\� PDGH� WRROV� DQG�HQJDJHG� LQ� H[WHQVLYH� DPRXQWV� RI� FRRSHUDWLYH� UHFLSURFDWLRQ�� WKH\� ZHUH� YXOQHUDEOH� WR� D� ODUJH� DPRXQW� RI�SDUDVLWHV�DQG�SDWKRJHQV������E��S�����7KH�VHFRQG�WKLQJ�WR�FULWLFDOO\�DSSUDLVH�LV�ZKHWKHU�FRQGLWLRQV�IRU�VKDUHG�IDWH�ZHUH�VWURQJ�HQRXJK�WR�RYHUSRZHU�LQGLYLGXDO��RU�JHQLF��OHYHO�VHOHFWLRQ��%RHKP������D�E��VHH�DOVR�.QDXIW�������DUJXHV�WKDW�LQ�WKH�FRPPXQLW\� OLYLQJ� LQ� DQFHVWUDO� WLPHV� VKDUHG� IDWH� ZDV H[SOLFLWO\� LQGXFHG DQG� HQIRUFHG E\� FXOWXUDO�
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PHFKDQLVPV��+H�FDOOV�WKLV�WKH�HJDOLWDULDQ�EHKDYLRUDO�V\QGURPH��DQG�FRQVLGHUV�LW�WR�EH�DQ�FXOWXUDO�DGDSWDWLRQ��D�PHPH�FRPSOH[��WKDW�KDV�EHHQ�SUHYDOHQW�ORQJ�HQRXJK�IRU�JHQHWLF�FKDQJHV�WR�KDYH�WDNHQ�SODFH��L�H��LQ�WKH�YLFLQLW\�RI�DW�OHDVW���������\HDUV���7KH�HJDOLWDULDQ�EHKDYLRUDO�V\QGURPH�KDV�LQ�%RHKP
V�DFFRXQW�WKUHH�PDLQ��RQH�PLJKW�VD\��PRUDO FRPSRQHQWV��7KH�ILUVW�RQH�LV�VXSSUHVVLRQ�RI�FRPSHWLWLRQ�DQG�OHYHOLQJ�RI�KLHUDUFKLHV�ZLWKLQ�WKH�EDQG�E\�WKH�VKDULQJ�RI�IRRG�DQG�UHVRXUFHV��7KH�VHFRQG�LV�FRQVHQVXV�VHHNLQJ�DW�WKH�JURXS�OHYHO�RQ�LPSRUWDQW�GHFLVLRQV�RI�IRUDJLQJ��GLVSHUVLRQ��DJJUHVVLRQ��DQG�HQYLURQPHQWDO�WKUHDWV��GURXJKW��HWF����DV�ZHOO�DV�LQWHUQDO� VRFLDO� GLVUXSWLRQV� �IRU� H[DPSOH� ZLOOIXO� GHYLDQFH� RU� LQVDQLW\��� DQG� H[SOLFLW� SXQLVKPHQW� RI� IUHH�ULGHUV�>��@ 7KLV� ZRXOG� WKHQ� FRQVWLWXWH� HYLGHQFH� WKDW� ZH� FRXOG� KDYH� HYROYHG� WR� H[SORLW� JURXS� G\QDPLFV�ZKHQ�WKH�VLWXDWLRQ�FDOOHG�IRU�LW��/LNH�:LOVRQ��������GRHV�ZKHQ�LW�FRPHV�WR�DGDSWLYH��JHQHWLF�SRO\PRUSKLVP�%RHKP�VWUHVVHV� WKDW�VXFK�DGDSWDWLRQV�QHHG� WR�EH�YHU\�FRPSOH[� WR�KDYH�VXEVWDQWLDO�HIIHFWV��$Q� LQWHUHVWLQJ�FRPSDULVRQ�FDQ�EH�PDGH�WR�WKH�PRUH�VXEVWDQWLDO�JURXS�OHYHO�DGDSWDWLRQV�RI�KRQH\EHHV�DQG�RWKHU�HXVRFLDO�LQVHFWV��6HHOH\��������KDV�IRXQG�WKDW�WKH�EHKDYLRU�RI�LQGLYLGXDO�EHHV�LQ�VHUYLFH�RI�JURXS�OHYHO�HIIHFWV�WHQG�WR� EH� YHU\� VLPSOH�� ZKLOH� WKH� RXWFRPH� DW� WKH� JURXS� OHYHO� �IRUDJLQJ� GHFLVLRQV�� HWF��� LV� YHU\� FRPSOH[��LQFLGHQWDOO\�WKLV�LV�DOVR�RQH�RI�WKH�PDLQ�SRLQWV�RI�(OPDQ�HW�DO���WKH\�VWUHVV�WKDW�LQVLJQLILFDQW�FKDQJHV�DW�WKH�OHYHO� RI�PHFKDQLVPV� FDQ� SURGXFH� GUDPDWLF� HIIHFWV� DW� WKH� OHYHO� RI� EHKDYLRU���+HUH� WKH� FRPSDULVRQ� WR� WKH�+XWWHULWHV� EHFRPHV� SRVLWLYHO\� PLVOHDGLQJ�� IRU� DV� :LOVRQ� ������� UHPDUNV�� JLYHQ� WKH� VLPSOLFLW\� RI� VXFK�EHKDYLRU�ZH�PLJKW�QRW�HYHQ�QRWLFH�LW�DV�D�IXQGDPHQWDOO\�JURXS�RULHQWHG�HYHQW��,QGHHG��LI�ZH�WDNH�+XWFKLQV
��������DQDO\VLV�RI�WHDP�VKLS�QDYLJDWLRQ�VHULRXVO\�ZH�VKRXOG�LQVWHDG�H[SHFW VXFK�JURXS�OHYHO�SURFHVVHV�WR�EH�QRQ�WUDQVSDUHQW� WR� WKH� LQGLYLGXDOV� SDUWLFLSDWLQJ�� 7KLV� LV� VR� IRU� WKH� YHU\� UHDVRQV� 'HQQHWW� KLPVHOI� KDV�SURYLGHG� LQ� KLV� GLVFXVVLRQ� RI� WKH� DUFKLWHFWXUDO� SULQFLSOHV� LQYROYHG� LQ� ELRORJLFDO� HYROXWLRQ� ������� S� ������6LQFH�VKLS�QDYLJDWLRQ�LQ�WKH�UHDO�ZRUOG�LV�QRW�DQ�H[SOLFLWO\�GHVLJQHG�DFWLYLW\��EXW�LQVWHDG�D�SUDFWLFH�WKDW�KDV�FRHYROYHG� ZLWK� WKH� DGYHQW� RI� QHZ� WHFKQRORJLHV�� ZH� VKRXOG� H[SHFW� WKDW� D� YHUVLRQ� RI� WKH� QHHG�WR�NQRZ�SULQFLSOH�RI�HVSLRQDJH��VHH�SDUDJUDSK���DERYH��ZRUNV�VLPLODUO\��RQH�OHYHO�XS��DW�WKH�JURXS�OHYHO��:KDW�,�DP�JHWWLQJ�DW�KHUH�LV�WKDW�D�ORW�PRUH GLVWULEXWLRQ�RI�FRJQLWLRQ�VHHPV�ZDUUDQWHG�WKDQ�'HQQHWW�VR�IDU�KDV�DOORZHG��,I�ZH�LQGHHG�KDYH�HYROYHG�WR��FRDOHVFH�LQWR�FRRSHUDWLYH�WHDPV�DW�WKH�PHUHVW�VXJJHVWLRQ�RI�D�PHWDSRSXODWLRQ�VWUXFWXUH�LQ�ZKLFK�JURXSV�FDQ�FRPSHWH�DJDLQVW�RWKHU�JURXSV���LI�PHPHWLF�SUDFWLFHV�OLNH�PRUDO�UXOHV�KDYH�HYROYHG�LQ�FRQMXQFWLRQ�ZLWK�WKLV�WHQGHQF\��DQG�LI�JURXS�EHKDYLRU�LQ�FRPSOH[�WDVNV�FDQ�EH�DV�QRQ�WUDQVSDUHQW�DV�+XWFKLQV�VXJJHVWV��WKHQ�,�DJDLQ�ZRQGHU�LI�LW�LV�IDLU�WR�DVVLJQ�VXFK�D�FHQWUDO�UROH�WR�WKH�LQWHQWLRQDO� DJHQW"�$V +XPSKUH\� UHPDUNV� LQ� D� UHYLHZ�RI�'HQQHWW� �������� LI�'HQQHWW� DOUHDG\� KDV� DOORZHG�VXFK�DQ�LPSRUWDQW�UROH�IRU�WKH�ERG\�DV�DQ�DUELWHU�DPRQJ�RWKHUZLVH�XQYDOHQFHG�DOWHUQDWLYHV��ZK\�GRHV�KH�QRW�H[WHQG�WKLV� WR�LQFRUSRUDWH�WKH�HYROYHG��FXOWXUDO�� OLQJXLVWLF�ERG\�RI�H[SHULHQFH�DQG�NQRZOHGJH"�+XPSKUH\�FOHDUO\� VHHV� D� GHHS� FRPPRQDOLW\� EHWZHHQ� WKH� UROH� RI� WKH� ERG\� DQG� FXOWXUDOO\� WUDQVPLWWHG�NQRZ�KRZ�DQG�FRPPRQ�VHQVH���+HQFH�WKH�ERG\�RI�ODQJXDJH��MXVW�OLNH�WKH�ERG\�RI�IOHVK�DQG�EORRG��FDQ�DFW�DV�D�VRXQGLQJ�ERDUG�DJDLQVW�ZKLFK�WR�WHVW�WKH�PLQG
V�HYROYLQJ�DQVZHUV�WR�LWV�SUREOHPV��H[SUHVVLQJ�SUHIHUHQFHV��DUELWUDWLQJ�EHWZHHQ�SRVVLEOH�DOWHUQDWLYHV��DQG�JHQHUDOO\�EULQJLQJ�PDWWHUV�WR�D�TXLFN�DQG�VHQVLEOH�FRQFOXVLRQ���������S�������7DNLQJ�WKH�PHPH�H\H�SHUVSHFWLYH�KH�FRQWLQXHV���/DQJXDJH�LV�QRW�MXVW�D�PHGLXP�LQ�ZKLFK ZH�WKLQN��LW�DFWXDOO\�GRHV VRPH�RI� WKH� WKLQNLQJ�ZLWK� XV� DQG� IRU� XV�� �RS� FLW����$QG� LW� VHHPV� DV� LI� LW� GRHV�PRVW� RI� WKLV�WKLQNLQJ�ZLWKRXW�XV�NQRZLQJ�LW��,Q�D� VHQVH� WKLV� LV�QRW� IDLU� WR�'HQQHWW�RI� FRXUVH�� ,� DP� WU\LQJ� WR�SXVK�KLP� IXUWKHU�GRZQ� WKH�FKHDS�PRGXODWLRQ�� SDQGHPRQLXP�� GLVWULEXWLRQ� SDWK� LQ� KRSH� WKDW� WKLV�ZLOO� UHYHDO� WKH� UDWLRQDO� IRON�SV\FKRORJLFDO�DJHQW�DV�VRPHWKLQJ�RI�D�ILFWLRQ��EXW�SHUKDSV�LQ�DOO�P\�VSHFXODWLYH�VXJJHVWLRQV�,�KDYH�UHDFKHG�WKH��SODXVLEOH�XSSHU�ERXQG�RQ�WKH�QXPEHU�RI�FRQFXUUHQW��VHPL�LQGHSHQGHQW�FRQWURO�VWUXFWXUHV�WKDW�FDQ�FRH[LVW�LQ�D�QHUYRXV�V\VWHP��� DQG� WKDW� VXFK� D� PD[LPDOO\� PRGXODU� DQG� GLVWULEXWHG� PLQG� DV� ,� DP� HQYLVDJLQJ� LV� QRW� D� UHDO�SRVVLELOLW\�� 8QIRUWXQDWHO\� ,� UHDOO\� FDQ� QRW� DQVZHU� WKLV� TXHVWLRQ� $OO� ,� NQRZ� LV� WKDW� 'HQQHWW� KDV� QHYHU�VHULRXVO\�FRQVLGHUHG�DQ\�RI�WKH�UHVXOWV�FRPLQJ�RXW�RI�HYROXWLRQDU\�SV\FKRORJ\��LQFOXGLQJ�WKH�SRVVLELOLW\�RI�JURXS�FRJQLWLRQ�� DQG� EHKDYLRUDO� JHQHWLFV�� RU� WKH� VWXGLHV� GRQH� E\� +XWFKLQV� �DQG� RWKHUV�� RQ� FXOWXUDOO\�HYROYHG�JURXS�SURFHVVHV��DQG�WKDW�WKH�VFHQDULRV�,�KDYH�SUHVHQWHG�KDYH�QRQH�RI�WKH�GUHDGHG�FRQQRWDWLRQV�RI�ULJLGLW\�DQG�GHWHUPLQLVP�WKDW�HYROXWLRQDU\�H[SODQDWLRQV�KDYH�FDUULHG�LQ�WKH�SDVW��$FFRUGLQJ�WR�WKLV�VWRU\��LQ�RXU�KHDGV�ZH��PRVWO\��ILQG�GLIIHUHQW�OHDUQLQJ�PHFKDQLVPV�WKDW�SUH\�XSRQ�VXEWOH�LQLWLDO�ELDVHV��DUFKLWHFWXUDO�FRQVWUDLQWV��WLPLQJ�VHTXHQFHV��VRPDWLF�PDUNHUV��DQG�VSHFLILF�HQYLURQPHQWDO�FXHV��,Q�WKH��UHVW�RI�WKH��ZRUOG�ZH�KDYH�D�FDXVDO�QLJKWPDUH�RI� D�SURFHVV� LQYROYLQJ� WKHVH� OLJKWO\�ELDVHG�EUDLQV�DQG� WKH�FRXSOHG��PHPHWLF�HQYLURQPHQW�� DQG� OLNH�'HQQHWW� ������� VD\V��PHPHV�DQG�FXOWXUDO� HYROXWLRQ�FDQ� LQGHHG�RYHUFRPH� �H[SORLW��DWWHQXDWH��HWF���WKHVH�ZHDN�FRQVWUDLQWV��,�DP�QRW�VD\LQJ�WKDW�LQWHQWLRQDO�ODQJXDJH�DOZD\V�GLVWRUWV�WKH�FDXVDO�SURFHVV��RU�WKDW�WKHUH�FDQ�EH QR�UDWLRQDOLW\�DW�D�SHUVRQDO�OHYHO��:KDW�,�DP�VD\LQJ�LV�WKDW�HYHQ�LI�ODQJXDJH�OHDUQLQJ�DQG�FXOWXUDO�HYROXWLRQ�WR�D�ODUJH�H[WHQW�DUH�SURFHVVHV�RI�SURJUHVVLYH��H[SOLFLWDWLRQ��RI�NQRZOHGJH��'HQQHWW� ������ DQG�ZH� HQJDJH� LQ� VRPH� IRUP� RI� HQGRJHQRXV� GULYHQ� UHSUHVHQWDWLRQDO� UHGHVFULSWLRQ� WR� WKH�
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VDPH� HQG� �.DUPLORII�6PLWK� ������ &ODUN� 	� 7KRUQWRQ� ������ *UHFR� 	� &DQJHORVL� ������� PDQ\� RI� WKH�H[SODQDWLRQV�ZH�XVH�LQ�RXU�GDLO\�OLYHV�� H[SODQDWLRQV�WKDW�LQIOXHQFHV�RXU�SUHIHUHQFHV�DQG�GHFLVLRQV�JUHDWO\��DUH�QRW�FDUYLQJ�QDWXUH DQ\ZKHUH�QHDU�LWV�MRLQWV����0HPHV�DQG�0RGXOHV�([SODQDWLRQ�DQG�&RQIDEXODWLRQ0\� DUJXPHQW� VR� IDU� KDV� WULHG� WR� HVWDEOLVK� WKDW� WKLV� SURFHVV� RI� HYHU\GD\� DWWULEXWLRQ� LV� DW� VHULRXV� ULVN� RI�VZLQJLQJ�ORRVH�IURP�WKH�DFWXDO�FDXVDO�KDSSHQLQJV�RI�OLIH�RQFH�ZH�DOORZ�WKH�H[LVWHQFH�RI�FRJQLWLYH�FRQWHQW�ZLWK� VXFK� GLYHUVH�� FRPSOH[� DQG� XQLQWXLWLYH� GHYHORSPHQWDO� WUDMHFWRULHV� DV� WKH� RQHV� GHVFULEHG� DERYH�� ,Q�VHFWLRQ� WZR�,�RXWOLQHG�VRPH�GLIIHUHQW�ZD\V� LQ�ZKLFK� LQWHQWLRQDO�DVFULSWLRQV�PD\�EH� IDOVH�RU�XQZDUUDQWHG��DQG�QRZ�LW�LV�WLPH�WR�VFUXWLQL]H�WKH�G\QDPLFV�RI�LQWHQWLRQDO�H[SODQDWLRQ�PRUH�FORVHO\��5HIOHFWLQJ� RQ� WKH� QDWXUH� RI� WKH�ZLVGRP�GLVSHUVHG� WKURXJKRXW� WKH� ERG\� DQG� LQ� RXU� HQFDSVXODWHG�EUDLQ�PRGXOHV�'HQQHWW��������S�����QRWLFHV�WKDW�LW�VRPHWLPHV�FDQ�IHHO�DV�LI�WKH��ERG\��KDV�D�PLQG�RI�LWV�RZQ�WKDW�WULHV�WR�HQDFW�SROLFLHV�LQ�FRPSHWLWLRQ�ZLWK�RXU SURMHFWV��VHH�DOVR�(NPDQ��������:H�DUH�DOO�IDPLOLDU�ZLWK�WKHVH��RIWHQ�HPEDUUDVVLQJ��VLWXDWLRQV��DQG�KHQFH�ZH�FDQ�SODQ�DKHDG WR�SUHYHQW�RU�DYRLG�WKHP��RU�HPEUDFH�WKHP�RQ� VSHFLDOO\� VDQFWLRQHG�RFFDVLRQV���&RQVHTXHQWO\�ZH�KDYH�DOVR�DUPHG�RXUVHOYHV�ZLWK�DQ�DUVHQDO�RI�FXOWXUDO�DUWLIDFWV�LQYHQWHG�WR�WDPH�DQG�DXJPHQW�WKH�ZLOOV�RI�WKH�ERG\��PDNHXS�WR�KLGH�EOXVKLQJ��9LDJUD�WR�ZDUG�RI�LPSRWHQFH��HWF����EXW�WKHVH�DUH�H[DFWO\�WKH�FDVHV�,�DP�QRW WKLQNLQJ�DERXW��7KH�H[WHQGHG�LQIOXHQFHV�RI�WKH�PRGXODU�PHPHWLF�PLQG�,�KDYH�WULHG�WR�UHYLHZ�DERYH�VHHP�WR�EH�PXFK�PRUH�LQVLGLRXV�� MXVW�EHFDXVH�ZH�GR�QRW NQRZ�WKH\�H[LVW��ZH�FDQ�QRW�DFWLYHO\�ZRUN�DJDLQVW�WKHP��:H PLJKW�WKLQN�ZH�EHOLHYH�DQG�GHVLUH�;�DQG� <�� DQG� GR� LW� IRU� UHDVRQV� =� DQG� 4�� EXW� WKLV� PLJKW� LQ� IDFW� EH� MXVW� LQWHQWLRQDO� FRQIHWWL� RQ� WRS� RI� WKH�PRGXODU�� FRPSXWDWLRQDO� PDFKLQHU\�� $V� DQ� LOOXVWUDWLRQ� RI� WKLV�� WDNH� WKH� ROG� �EXW� VWLOO� QRWRULRXV�� VRFLDO�SV\FKRORJ\� H[SHULPHQWV� RI� 1LVEHWW� 	�:LOVRQ� �������� ,Q� RQH� RI� WKHVH� H[SHULPHQWV� WKDW� WRRN� SODFH� LQ� D�FORWKLQJ�GHSDUWPHQW�VWRUH� WKH� VXEMHFWV�ZHUH� SUHVHQWHG�ZLWK� DQ� DUUD\�RI� ILYH� LGHQWLFDO� SDLUV� RI� VRFNV�� DQG�ZHUH�JLYHQ� LQVWUXFWLRQV� WR�FKRRVH� WKH�RQH� WKH\� OLNHG�EHVW� DQG� WKHQ� WR�VWDWH� WKHLU� UHDVRQ�IRU�FKRRVLQJ� WKDW�SDUWLFXODU�SDLU��%\�XVLQJ�D�EHWZHHQ�JURXS�GHVLJQ�DQG�UDQGRPO\�PRYLQJ�DURXQG�WKH�VRFNV�1LVEHWW�	�:LOVRQ�IRXQG�WKDW�D�VWURQJ�ELDV�WRZDUGV�FKRRVLQJ�WKH�ULJKWPRVW�VRFN�H[LVWHG��DQG�WKDW�WKLV�FDXVH�RU�UHDVRQ�ILJXUHG�QRZKHUH� LQ� WKH� YHUEDO� UHSRUWV� RI� WKH� VXEMHFWV� LQYROYHG� �LQVWHDG� SHRSOH� VDLG� WKLQJV� OLNH� �LW� KDG� D� JRRG�WH[WXUH��� �WKH� TXDOLW\� VHHPHG� VXSHULRU���� 7KH\� GLG� D� ZKROH� UDQJH� RI� VLPLODU� H[SHULPHQWV� LQ� ZKLFK� WKH\�PDQLSXODWHG� HQYLURQPHQWDO� YDULDEOHV� WKDW� WKH\� WKRXJKW� ZRXOG� LQIOXHQFH� WKH� VXEMHFWV� EHKDYLRU�� DQG� WKHQ�VLPSO\�DVNHG�WKH�SHUVRQV�LQYROYHG�WR�VWDWH�WKH�UHDVRQV�ZK\ WKH\�GLG�ZKDW�WKH\�GLG��VHH�DOVR�1LVEHWW�	�5RVV�������:LOVRQ�	�6WRQH�������DQG�5RVV�	�1LVEHWW��������DQG�DV�VWULNLQJ�DV�D�VHULHV�RI�H[SHULPHQWV�KDYH�HYHU�EHHQ��WKHVH�UHDVRQV�UHJXODUO\�WXUQHG�RXW�WR�KDYH�QRWKLQJ�ZKDWVRHYHU�WR�GR�ZLWK�WKH�FDXVHV�1LVEHWW�	�:LOVRQ�KDG�LQGHSHQGHQWO\�LGHQWLILHG��&OHDUO\�WKH�VXEMHFWV�ZHUH�DSSUR[LPDWLQJ�FRQIDEXODWLRQ �LQ�WKH�WHUPLQRORJ\�RI�'HQQHWW���PDNLQJ�XS�D�UHDVRQDEOH�DQVZHU�ZLWKRXW�NQRZLQJ�LW�WKHPVHOYHV��$W�WKDW�WLPH�WKH�H[SHULPHQWV�ZHUH�DOPRVW� EXULHG� E\� WKH� HQVXLQJ� FULWLTXH� �)LVNH� 	� 7D\ORU� ������� EHFDXVH� WKH\� KDG� XVHG� D� EHWZHHQ�JURXS�GHVLJQ��LW�FRXOG�VWLOO�EH�WKH�FDVH�WKDW�WKH�VXEMHFWV�DFWXDOO\�ZHUH�FRUUHFW�DERXW�ZKDW�ZHQW�RQ�LQ�WKHLU�PLQGV��DQG�WKDW�WKH�FDXVH�1LVEHWW�	�:LOVRQ�KDG�LGHQWLILHG�ZHUH�DQ�DUWLIDFW�RI�WKH�DYHUDJLQJ�EHWZHHQ�JURXSV��1RZ�WKDW�ZH�DUH�DOO�HOLPLQDWLYH�PDWHULDOLVWV��ZHOO�����UHJDUGLQJ�FRQVFLRXVQHVV��TXDOLD�DQG�SULYLOHJHG�DFFHVV��WKLV�FULWLTXH� FDQ� QRW� EHDU� PXFK� ZHLJKW� DQ\� ORQJHU�� -XVW� EHFDXVH� SHRSOH� VD\� WKH\� EHOLHYH� VRPHWKLQJ� IRU� D�SDUWLFXODU�UHDVRQ�GRHV�QRW�PHDQ�ZH�KDYH�WR�WDNH�WKHLU�ZRUG�IRU�LW��,QWHUHVWLQJO\�HQRXJK�WKLV�LV�H[DFWO\�ZKDW�ZH� GR� LQ� HYHU\GD\� OLIH� WKRXJK��:KHQ�1LVEHWW�	�:LOVRQ� FRQIURQWHG� VRPH� RI� WKH� VXEMHFWV� DIWHU� WKH� VRFN�H[SHULPHQW�DQG�DVNHG� WKHP� LI� LW� FRXOG�QRW�KDYH�EHHQ� WKH�FDVH� WKDW� WKH\�DFWXDOO\�FKRVH� WKH� VRFN� WKH\�GLG�EHFDXVH�LW�ZDV�WKH�ULJKWPRVW�RQH��DIWHU�DOO��DOO�WKH�VRFNV�ZHUH�WKH�VDPH��WKH\�JRW�RQO\�LQFUHGXORXV�VWDUHV�DV�DQ�DQVZHU�� ZKR�ZHUH�1LVEHWW�	�:LOVRQ�WR�VD\�ZKDW�SHUVRQDO UHDVRQ�WKH\�KDG�IRU�FKRRVLQJ�WKH�SDUWLFXODU�ZD\�WKH\�GLG��:KDW�LV�HYHQ�PRUH�LQWHUHVWLQJ�LV�WKDW�WKLV�NLQG�RI�FDVH�ILWV�SHUIHFWO\�ZLWK�WKH�SURFHVV�'HQQHWW��������GHVFULEHV�DV�ODQJXDJH�XVHUV�EHLQJ�WDNHQ�LQ E\�WKHLU�RZQ�OLQJXLVWLF�FUHDWLRQV�� L�H��FRPLQJ�WR�EHOLHYH�WKH�WKLQJV�WKH\�VD\ �IRU�ZK\�ZRXOG�WKH\�KDYH�VDLG�WKHP�LI�WKH\�ZHUH�QRW�WUXH"���VR�IURP�WKDW�SRLQW�RQ��DIWHU�1LVEHWW�	�:LOVRQ�DVNHG�WKHLU�TXHVWLRQ�DERXW�WKH�VRFNV��DQG�SDUWLFXODUO\�DIWHU�WKH\�FRQIURQWHG�WKH�VXEMHFWV�ZLWK�WKHLU�UHQHJDGH�FDXVH�� WKHVH�SHRSOH�KDG�D�QHZ��DQG�VSHFLILF�RSLQLRQ OLQJHULQJ�LQ�WKHLU�PLQGV�UHDG\�WR�LQIOXHQFH�EHKDYLRU�RQ�D�ODWHU�RFFDVLRQ��ZKDW�+DFNLQJ��������FDOOV�WKH�ORRSLQJ�HIIHFW RI�KXPDQ�NLQGV>��@���1RZ�� WKLV� NLQG�RI� VHQVH�PDNLQJ�SURFHVV�ZRXOG� WHQG� WR�SURGXFH��UDWLRQDO�� UHVXOWV� DIWHU� DOO� LI� WKH�FRQGLWLRQV� LGHQWLILHG�E\�1LVEHWW�	�:LOVRQ�ZHUH�RQO\� ODERUDWRU\�DQRPDOLHV�ZLWK�QR�HYHU\GD\�VLJQLILFDQFH��HYHQ�LI�ZH�KDYH�QR�SULYLOHJHG�DFFHVV�WR�WKH�FDXVHV�RI�RXU�EHKDYLRU�ZH�DUH�ERXQG�WR�FRPH�XS�ZLWK�D�JRRG�FDXVDO�H[SODQDWLRQ� LI�VRPHRQH�SXQFKHV�XV� LQ� WKH� IDFH�DQG�ZH�VWDUW�FU\LQJ���+HUH� ,� WKLQN�RQH�RI� WKH�RWKHU�PDLQ�OLQHV�RI�FULWLFLVP�RI�1LVEHWW�	�:LOVRQ�LV�H[WUHPHO\�KHOSIXO�LQ�GHFLGLQJ�ZKHWKHU�WKLV�LV�WKH�FDVH�RU�QRW��7KLV�FULWLTXH FHQWHUHG�RQ�WKH�IDFW�WKDW�1LVEHWW�	�:LOVRQ�KDG�PDGH�PDQ\�YDULDWLRQV�RI�WKHLU�H[SHULPHQWV�LQ�
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ZKLFK�WKH\�KDG�JRWWHQ�QR�UHVXOWV��7KDW�LV��WKHVH�ZHUH�YDULDWLRQV�RI�WKH�HQYLURQPHQWDO�PDQLSXODWLRQ�LQ�ZKLFK�QR�XQLIRUP�HIIHFW�FRXOG�EH�VHHQ�DFURVV�WKH�WZR�JURXSV��7KDQNV�WR�WKLV�WKH�DFWXDO�UHVXOWV�FRXOG�EH�LQWHUSUHWHG�DV�GXH�WR�IUHDN�FLUFXPVWDQFHV�ZKLFK�1LVEHWW�	�:LOVRQ�ODERULRXVO\�KDG�PDQDJHG�WR�VHW�XS��WKLV�LV�WKH�LQGHHG�WKH�RSLQLRQ�RI�'HQQHWW�ZKHQ�GLVFXVVLQJ�WKHVH�H[SHULPHQWV�LQ�7KH�,QWHQWLRQDO�6WDQFH���*LYHQ�P\�DUJXPHQWV�DERYH� DQRWKHU� PRUH� SODXVLEOH� LQWHUSUHWDWLRQ� LV� DYDLODEOH�� 7KH� JUHDW� GLIILFXOW\� 1LVEHWW� 	�:LOVRQ� KDG� LQ�PDQLSXODWLQJ�SRWHQWLDO�FDXVHV�KDG�QRWKLQJ� WR�GR�ZLWK��SHUVRQDO�� UHDVRQV�QXOOLI\LQJ� WKHLU�VHWXS��EXW�FRXOG�LQVWHDG�VLPSO\�EH�VHHQ�DV�D�UHIOHFWLRQ�RI�WKH�WUXH�GLIILFXOW\�LQ�GLYLQLQJ�WKH�REVFXUH�FDXVDO�ZRUNLQJV�RI�WKH�PRGXODU�PHPHWLF�PLQG��DV� UHVHDUFKHUV� WKH\�KDG�DOPRVW�DV� OLWWOH� LQVLJKW� LQWR� WKHVH�FDXVDO�SURFHVVHV�DV� WKH�QDLYH� VXEMHFWV��� ,I� KXPDQ� FRJQLWLRQ�� DV� ,� KDYH� VXJJHVWHG�� RZHV� D� ORW� PRUH� WR� FU\SWLF� �LQQDWH� FRQWHQW����GLVWULEXWHG� FRJQLWLRQ�� DQG� �JURXS�SKHQRW\SHV�� �ELRORJLFDO� DQG� FXOWXUDO��� WKDQ�'HQQHWW� HDUOLHU� HQYLVDJHG��WKHQ� LW�PLJKW�DFWXDOO\�EH� WKH�FDVH� WKDW�1LVEHWW�	�:LOVRQ��XQNQRZLQJO\���PDGH�RQH�RI� WKH�YHU\� IHZ�YDOLG�REVHUYDWLRQV�DV�WR�KRZ EHOLHIV�DQG�GHVLUHV�DUH�IRUPHG�DQG�PDLQWDLQHG�LQ�WKH�G\QDPLFV�RI�HYHU\GD\�OLIH��DQG�WKDW�D�PRGHVW�GRZQSOD\LQJ�RI�WKH�XQLW\�DQG�UDWLRQDOLW\�RI�WKH�LQWHQWLRQDO�DJHQW�LV�LQ�RUGHU�����:KDW�LV�LQ�WKH�SURFHVV�RI�LQWHQWLRQDO�DVFULSWLRQ"7R� UHDOO\�EULQJ� WKH�FRQFOXVLRQ� IURP� WKH�SDUDJUDSK�DERYH� WR� WKH� IRUH� ,� WKLQN� LW� LV�QHFHVVDU\� WR�RQFH�PRUH�GUDZ� WRJHWKHU� WKH� FRPSRQHQWV� RI�'HQQHWW
V� YLHZ�RI� LQWHQWLRQDOLW\� DQG� IRON�SV\FKRORJ\�� 6WDUWLQJ�ZLWK� WKH�DGYDQFHG��EHKDYLRU�UHDGLQJ��FDSDELOLWLHV�RI�DQLPDOV��SDUWLFXODUO\�SULPDWHV��ZH�QHHG�ODQJXDJH�WR�JHW�WR�RXU�NLQG�RI��LQILQLWH�RUGHU��LQWHQWLRQDOLW\��EXW�LW�LV�DOVR�FOHDU�WKDW�WKLV�FRXOG�QHYHU�EH�DFFRPSOLVKHG�ZLWKRXW�WKH�XQGHUO\LQJ�VLPSOH�PHFKDQLVPV�RI�EHKDYLRU� UHDGLQJ��+H\HV�������:KLWHQ��������)LUVW�ZH�VHHP�WR�KDYH�D�YHU\�EDVLF� WHQGHQF\�� YLVLEOH�ZLWKLQ� WKH� ILUVW�PRQWK�RU� VR�� RI� WUHDWLQJ�VHOI�SURSHOOHG��DQLPDWH�REMHFWV��RU�ELRORJLFDO�NLQGV��DV�LI�WKH\�KDG�D�FDXVDO�HVVHQFH �*HOPDQ��&ROH\�	�*RWWIULHG�������:HOOPDQ��+LFNOLQJ�	�6FKXOW� ������+LUVFKIHOGW� ������$WUDQ�� WR� DSSHDU��� %XLOGLQJ� RQ� WKLV�PDQ\� UHVHDUFKHUV� QRZ� WKLQN� WKDW� WKH�DELOLW\�RI� LQIDQWV� WR� WUDFN�DQG� IROORZ�JD]H�GLUHFWLRQ� �%DURQ�&RKHQ�������������� HVSHFLDOO\� WR� ORRN� LQ� WKH�GLUHFWLRQ�RI�JD]H�RI�WKH�SDUHQWV��RU�RWKHU�DGXOWV��ZKHQ�WKH\�XWWHU�QRYHO�ZRUGV��%DURQ�&RKHQ�HW�DO� �������WR�XQGHUVWDQG� DQG� XVH� GHLFWLF� SRLQWLQJ� �*RPH]�� ������� WR� WDNH�WXUQV� LQ� FRQYHUVDWLRQDO� VLWXDWLRQV� �-RKQVRQ�������DUH�DOVR�KLJKO\�PRGXODU�DELOLWLHV� WKDW�GR�QRW� LQYROYH�PXFK�LQ�WKH�ZD\�RI��OHDUQLQJ���UHPHPEHU�WKH�VLPSOH�FDVH�RI�WKH�LPSULQWLQJ�FKLFNV�KRZHYHU���7KXV�WKHUH�DUH�HOHPHQWV�RI�NLOOMR\�LQ�DQ\�DFFRXQW�RI�KXPDQ�LQWHQWLRQDOLW\��7KLV�PXFK� LV� QHHGHG� WR� JHW� ODQJXDJH� OHDUQLQJ� RII� WKH� JURXQG�� ,Q�'HQQHWW
V� YHUVLRQ� �DV� IDU� DV� ,�XQGHUVWDQG� LW�� WKHRU\� RI�PLQG� LV� WKHQ� DQ� HIIHFW� RI� WKH� GHPDQGV� RI� WKH� FRPPXQLFDWLYH� FRQWH[W�� ZKLFK� LQ�HVVHQFH�IRUFHV�WKH�XVHV�RI�LQWHQWLRQDO�DEVWUDFWLRQV��DV�D�NLQG�RI�DSSUR[LPDWLRQ�RI�EHKDYLRUDO�WHQGHQFLHV���,I�DV� ,� VXVSHFW� WKLV� LV� VXSSRVHG� WR� EH� SULPDULO\� D�SK\ORJHQHWLF DFFRXQW�� DQG� WKDW� ZH� DOO� FDQ� DJUHH� RQ� WKH�DGDSWLYH�YDOXH�RI KDYLQJ�LQWHQWLRQDO�FRQFHSWV��WKHQ�ZH�FDQ�VXSSRVH�WKDW�WKH�DFWXDO�GHYHORSPHQWDO�SDWKZD\�FKLOGUHQ� WDNH� ZKHQ� OHDUQLQJ� LQWHQWLRQDO� FRQFHSWV� LQYROYH� VLPLODU� NLQGV� RI� QRQ�REYLRXVO\� GLVWULEXWHG�SURFHVVHV�DV�WKH�RQHV�GHVFULEHG�DERYH��:LWK�WKH�KHOS�IURP�WKH�VFDIIROGLQJ�WKDW�WKH�DELOLW\�WR�WUDFN�JD]H�DQG�SRLQWLQJ� DQG� WDNH� WXUQV� SURYLGHV� LW� VHHPV� OLNH� WKH� XVH� RI� PHQWDO� VWDWH� WHUPV� DFWXDOO\� FRPHV� DORQJ� ZLWK�ODQJXDJH��7KLV� LV�HYLGHQFHG�E\�WKH�VWURQJ�FRUUHODWLRQ�EHWZHHQ�WKH�GHJUHH�RI�XVH�RI�PHQWDO�VWDWH� WHUPV�E\�SDUHQWV DQG� WKH� FRUUHVSRQGLQJ� XVH� E\� WKHLU� FKLOGUHQ� �0RQWJRPHU\� ������� E\� WKH� UDGLFDOO\� GLIIHUHQW�FRQFHSWLRQ�RI��PLQG��WKDW�SUHVFKRRO�FKLOGUHQ�KDYH��)ODYHOO�HW�DO��������)ODYHOO��*UHHQ�	�)ODYHOO��������DQG�E\� WKH� IDFW� WKDW� H[SOLFLW� WUDLQLQJ� LQ� WKH� XVH� RI�PHQWDO� VWDWH� WHUPV� FDQ�SURGXFH�PXFK� LPSURYHG� UHVXOWV� RQ�FODVVLF�WKHRU\�RI�PLQG�WDVNV�OLNH�IDOVH�EHOLHI��6ODXJKWHU�	�*RSQLN�������*RSQLN�	�0HOW]RII�������VHH�DOVR�'LD]�	�%HUN�������%HUN��������%XW� WKHUH�DUH�PRVW�SUREDEO\�DOVR� OHVV�REYLRXV�SURFHVVHV� WKDW�FRQVSLUH� WRFUHDWH�D�ZRUOG�RI�LQWHQWLRQDOLW\��+HQGULFNV�-DQVHQ��������SURYLGHV�DQ�H[DPSOH�RI�WKLV�LQ�WKH�PRWKHU�LQIDQW�LQWHUDFWLRQ�� +XPDQ� LQIDQWV� DUH� WKH� RQO\� PDPPDOLDQ� LQIDQWV� WKDW� PDNH� SDXVHV� LQ� WKHLU� EUHDVW� VXFNLQJ�EHKDYLRU�� DQG� KXPDQ�PRWKHUV� VHHPV� WR� EH� ELRORJLFDOO\� SULPHG� WR� UHVSRQG� WR� WKHVH� SDXVHV� E\� VWDUWLQJ� WR�MLJJOH� WKH� FKLOG�� 7KH\� VWURQJO\� EHOLHYH� WKLV� MLJJOLQJ� WR� HQFRXUDJH� WKH� LQIDQW� WR� UHVXPH� VXFNLQJ�� EXW� LQ�LQGHSHQGHQW�WHVWLQJ�LW�KDV�EHHQ�VKRZQ�WKDW�LQIDQWV�UHVXPH�VXFNLQJ�DIWHU�D�IHZ�VHFRQGV�DQ\ZD\��LQ�IDFW��LW�LV�RQO\�DIWHU�FHVVDWLRQ RI�MLJJOLQJ�WKDW�WKH\�FDQ UHVXPH�VXFNLQJ���+HQGULFNV�-DQVHQ�VXJJHVWV�WKDW�WKLV�EHKDYLRU�LV�DGDSWLYH�MXVW�EHFDXVH LW�HQFRXUDJHV�WKH�PRWKHU�WR�DVFULEH�PRUH LQWHQWLRQDOLW\�WR�WKH�FKLOG�WKDQ�LV�DFWXDOO\�ZDUUDQWHG��DQG�KHUH�LW�LV�HDV\�WR�LPDJLQH�WKDW�WKH�VXFNLQJ�EHKDYLRU�LV�JRYHUQHG�E\�DQ�DOO�WRR�VLPSOH�NLOOMR\�PHFKDQLVP���1RZ��RQ�'HQQHWW
V� DFFRXQW� LQWHQWLRQDO� DVFULSWLRQ��ZKHWKHU� LW� LV� WDUJHWHG� WRZDUGV�RWKHU�SHRSOH�RU�RQHVHOI��KDV�PDQLIHVW�SUHGLFWLYH�XWLOLW\��$Q�DJHQW�EHOLHYHV�DQG�RU�GHVLUHV�;�LI�RQH�JHWV�SUHGLFWLYH�OHYHUDJH�E\�DVFULELQJ�WKDW�FHUWDLQ�EHOLHI�GHVLUH�SURILOH�WR�WKDW�SDUWLFXODU�DJHQW��EHFDXVH�WKHQ�RQH�KDV�FDSWXUHG�D�UHDOSDWWHUQ LQ� WKH� EHKDYLRU� RI� WKDW� DJHQW��%HOLHIV� DQG� GHVLUHV� DUH� QRW� DOO� WKHUH� LV� WR� IRON�SV\FKRORJ\� WKRXJK��
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WKHUH�LV�DOVR�DOO��RFFXUUHQW��PHQWDO�FRQWHQW��OLNH�WKH�VXGGHQ�WKRXJKW�DERXW�WKH�SUHVHQFH�RI�VRPHRQH�HOVH�WKDW�(YH�FODLPHG�WR�KDYH�ZKHQ�WDONLQJ�WR�,76��LQ�WKH�H[DPSOH�LQ�VHFWLRQ�WZR���DQG�DOO�WKH�FDXVDO�ZK\�V�RI�WKH�1LVEHWW�	�:LOVRQ�H[SHULPHQW��2I�WKHVH�,�KDYH�PDLQO\�WDONHG�DERXW�WKH�ULVN�RI�PDNLQJ�IDOVH�DWWULEXWLRQV�RI�FDXVH�GXH� WR� WKH�KLJKO\�GLVWULEXWHG�DQG�PRGXODU�QDWXUH�RI� WKH�XQGHUO\LQJ�FRJQLWLYH�DUFKLWHFWXUH��DQG�KRZ�WKLV�LQ�WXUQ�PLJKW��XQFRQVFLRXVO\��OHDG�WR�WKH�FUHDWLRQ�RI�QHZ�EHOLHIV�DQG�GHVLUHV��6R�IDU�LQ�P\�H[SRVLWLRQ��GHVSLWH�DOO�WKH�WDON�DERXW�GLVWULEXWLRQ�DQG�JURXS�FRJQLWLRQ��LW�KDV�VHHPHG�DV�LI�WKLV�SURFHVV�LV�VRPHWKLQJ�WKDW�WDNHV� SODFH� VROHO\� DW� DQ� LQGLYLGXDO� OHYHO�� EXW� WKDW� LV� FOHDUO\� QRW� WKH� FDVH�� ,Q� IDFW� PDQ\� UHVHDUFKHUV� KDYH�DUJXHG WKDW�WKHUH�LV�VRPHWKLQJ�GLVWULEXWHG�DERXW�WKH�SURFHVV�RI�LQWHQWLRQDO�H[SODQDWLRQ�LWVHOI��*RRG\�������6WUXP��)RUVWHU�	�+XWFKLQV� ������ VHH� DOVR�&DUSRUHDO� ������:LOVRQ�	�.HLO� ������*RSQLN�������� WKDW� WKH�SUHGLFWLYH�XWLOLW\�FRPHV�DV�LW�ZHUH�IURP�LW�EHLQJ�D�VHOI�VXVWDLQLQJ�QRUP��7KH�YDOXH�RI�WKLQNLQJ�RI�SHRSOH�LQ�WHUPV�RI�EHOLHIV��GHVLUHV��DQG�SHUVRQDOLW\��RU�LQ�WHUPV�RI�VRFLDO�SRVLWLRQ��QHHG�� DQG� WKH�GLFWDWHV�RI� WKH� JRGV�� LV� FRQGLWLRQDO�RQ�RWKHU�SHRSOH� WKLQNLQJ�RI� WKHP� LQ� WKH� VDPH�WHUPV��7KH�GHVFULSWLRQV�DQG�WKH�H[SODQDWLRQV�KDYH�WR�PHVK��$QG� WKH\�KDYH�WR�PHVK�ZLWK�WKH�UHVW�RI�ZKDW�SHRSOH�EHOLHYH���0RUWRQ�������S�����'HQQHWW��������XVHV�WKLV�YLHZ�DV�D�ERJH\�LQ�GLVFXVVLQJ�5LFKDUG�5RUW\
V�DOOHJHG�LUUHDOLVP�DERXW�WKH�SUHGLFWLYH� SDWWHUQV� VHHQ� IURP� WKH� ,QWHQWLRQDO 6WDQFH� �LQ� 'HQQHWW� ����� KH� DGPLWV� WKDW� WKLV� LV� QRW� D� IDLU�GHVFULSWLRQ�RI�5RUW\��EXW�,�WKLQN�WKH�TXRWH�LV�WHOOLQJ�LQ�DQG�RI�LWVHOI���5RUW\� PLJKW� KROG� WKDW� WKH� SUHGLFWLYH� �VXFFHVV�� ZH� IRON�SV\FKRORJ\� SOD\HUV� UHOLVK� LV� LWVHOI� DQ�DUWLIDFW�� D�PXWXDO� DJUHHPHQW HQJHQGHUHG�E\� WKH�HJJLQJ�RQ�RU�FRQVHQVXDO� VXSSRUW�ZH�ZKR�SOD\� WKLV� JDPH�SURYLGH�HDFK�RWKHU��+H�ZRXOG�JUDQW� WKDW� WKH�JDPH�KDV�QR�ULYDOV� LQ�SRSXODULW\��GXH�� LQ�WKH�RSLQLRQ�RI� WKH�SOD\HUV�� WR�WKH�SRZHUV�LW�JLYHV�WKHP�WR�XQGHUVWDQG�DQG�DQWLFLSDWH�WKH�DQLPDWH�ZRUOG��%XW�KH�ZRXOG�UHIXVH�WR�HQGRUVH�WKLV�RSLQLRQ������E�S����'HQQHWW�WKHQ�FRPSDUHV�WKH�,QWHQWLRQDO�6WDQFH�WR�WKH�$VWURORJLFDO�6WDQFH��WKDW�GHDOV�ZLWK�SDWHQWO\�XQUHDO�SDWWHUQV��DQG�FODLPV� WKDW�5RUW\�ZRXOG�KDYH�QR�ZD\�RI�H[SODLQLQJ�ZK\� LW� LV� WKDW� IURP�RQH�RI� WKHVH�VWDQFHV�RQH�FDQ�JHW�ULFK�E\�EHWWLQJ�RQ�WKH�SDWWHUQV��DQG�IURP�WKH�RWKHU�RQH�FRXOG�RQO\�JHW�ULFK�E\�VHOOLQJ�WKHP��5HJDUGOHVV�RI�ZKDW�5RUW\�EHOLHYHV�WKLV�VWULNHV�PH�DV�QRW�EHLQJ�WUXH��3URIHVVLRQDO�DVWURORJLVWV�GR�QRW�SULPDULO\� FKXUQ� RXW� SUHGLFWLRQV� EDVHG� RQ� QRQVHQVH� GDWD�� LQVWHDG� WKH\� WDLORU� WKHLU� SUHGLFWLRQV� FDUHIXOO\� WR�WKHLU�FXVWRPHUV�SUHIHUHQFHV�DQG�VLWXDWLRQ�� LQ�HVVHQFH�PDNLQJ�D�LQIRUPHG�JXHVV�DV� WR�ZKDW� WKH\�FRXOG�DQG�ZDQW WR� EHFRPH�� EHIRUH� SXWWLQJ� IRUZDUG� WKHLU� SUHGLFWLRQ�� ,Q� WKLV� WKH\�RIWHQ�FUHDWH WKH� YHU\�SDWWHUQV� WKH\�GLYLQH��JLYHQ�WKDW�WKH�VXEMHFWV�DUH�WUXH�EHOLHYHUV�DQG�QRW�VNHSWLFV�WKDW�DFWLYHO\�WU\�WR�QXOOLI\�WKH�SUHGLFWLRQV���,�GR�QRW�WKLQN�D�FRPSDULVRQ�WR�ZKDW�JRHV�RQ�LQ�WKH�GLVFRXUVH�RI�HYHU\GD\�OLIH�LV�WRR�VWUDLQHG��(YHQ�WKRXJK�IRON�SV\FKRORJ\�LV�D�JHQXLQH�SUHGLFWLYH�GHYLFH�ZH�GR�QRW�XVXDOO\�JR�DURXQG�DFWLYHO\�SUHGLFWLQJ�HDFK�RWKHU��PRVW�RI� WKH�WLPH�ZH�MXVW�UHWURGLFW�DQG�QHYHU�UHDOO\�JHW�DURXQG�WR�WHVWLQJ�RXU�EHOLHIV��QRW� WKH�OHDVW�EHFDXVH�GRLQJ� VR�ZRXOG�QRUPDOO\� LQWLPDWHO\�LQYROYH WKH�SHUVRQ�XQGHU�SUHGLFWLRQ��ZKLFK�RI�FRXUVH�ZRXOG� UXLQ� WKH�ZKROH�SURFHGXUH��'HQQHWW
V� �����E��HPSKDVLV�RQ� LGHDOL]HG�SUHGLFWLRQ�FRQWHVWV� �WR� WHOO� LI�D�SDWWHUQ� LV� UHDO��REVFXUHV�WKH�IDFW�WKDW�LQ�HYHU\GD\�OLIH�SUHGLFWLRQ��UHWURGLFWLRQ�DQG�PDQLSXODWLRQ�LV�RQH�DQG�WKH�VDPH�SURFHVV�� D�SURFHVV�WKDW�ZH�DUH�YHU\�VHOGRP�HYHQ�DZDUH�RI�SDUWLFLSDWLQJ�LQ��6KRWWHU�������)XUWKHU�FRPSOLFDWLRQV�DULVH�IURP�WKH�IDFW�WKH��PHWKRG��RI�IRON�SV\FKRORJLFDO�DWWULEXWLRQ�� WKH�ZKRGLG�ZKDW WR�ZKRP DQG�ZK\ TXHVWLRQV�WKDW�DUH�VR�FKDUDFWHULVWLF�RI�JRVVLS��'XQEDU�������� WKDW�PLJKW�KDYH�ZRUNHG�UHDVRQDEO\�ZHOO� WR�FDOLEUDWH� OLIH�XQGHU�DQFHVWUDO�FRQGLWLRQV��GR�QRW� IXQFWLRQ�QHDUO\�DV�ZHOO� LQ�RXU�PRGHUQ�VRFLHW\��7KLV�LV�VR�IRU�WZR�PDLQ�UHDVRQV��)LUVWO\��WKH�VWUXFWXUH�RI�HYHU\GD\�LQWHUDFWLRQV KDV�FKDQJHG�FRQVLGHUDEO\��1RZ�ZH�DUH�QRW�RQO\�H[SHFWHG�WR�KDYH�D�UDQJH�RI�EHOLHIV�DQG�GHVLUHV�DERXW�WKH�PD[LPDOO\��������RU�VR�SHRSOH�LQ�RXU�KXQWHU�JDWKHUHU�JURXS��RXU�IDPLO\��IULHQGV��QHLJKERUV�DQG�FORVH�HQHPLHV��SHRSOH�WKDW�ZH�QRUPDOO\�PHHW�IDFH�WR�IDFH LQ�LQWHUDFWLRQ���:H�DUH�DOVR�H[SHFWHG�WR�KDYH�EHOLHIV�DQG�GHVLUHV�FRQFHUQLQJ�MXVW�DERXW�DQ\�VXEMHFW�LPDJLQDEOH��:H�FRQVWDQWO\�KDYH�WR�IRUP�RSLQLRQV�DERXW�SHRSOH�ZKR�ZH�KDYH�QHYHU�PHW��VLWXDWLRQV�ZH�KDYH�QHYHU�H[SHULHQFHG��DQG�WKLQJV�ZH�QHYHU�HYHQ�NQHZ�H[LVWHG��8QGHU�WKHVH�FRQGLWLRQV�LW�LV�LPSRVVLEOH�WR�HYHQ�EHJLQ�WR�VRUW�RXW�ZKLFK�SDWWHUQV�DUH�UHDO��DQG�ZKLFK�RQHV�WKDW�DUH�PHUHO\�DSSDUHQW��OLNH�WKH�RQHV�RI�DVWURORJ\���7KH�VWDQGDUGV�RI�HYLGHQFH�WKDW�ZH�KDYH�LQKHUHQW�IURP�RXU�HYROXWLRQDU\�SDVW�DUH�VHULRXVO\�PDODGDSWHG� WR� D� ZRUOG� ZLWKRXW� SHUVRQDO�KLVWRU\ WR�PRVW� RI� WKH� LQWHUDFWLRQV� WDONLQJ� SODFH�� 7KH�VHFRQG� UHDVRQ� KDV� WR� GR� ZLWK� WKH� HIIHFWV� RI� FXOWXUDO� HYROXWLRQ� XSRQ� WKH� YDVW� PHPRVSKHUH� RI� FRPSHWLQJ�EHOLHIV�ZH�IDFH�HYHU\GD\�WKURXJK�WKH�XVH�RI�IDVW�DQG�PRUH�ZLGH�VSUHDG�PHGLD��ERRNV��QHZVSDSHUV��79��&'�520V�� LQWHUQHW�� HWF�� LQFOXGLQJ� VHFRQGDU\� LQIOXHQFHV� IURP�RWKHU� SHRSOH� H[SRVHG� WR� WKHVH� VRXUFHV��� ,Q� WKH�GLVFXVVLRQ�RI�PHPH�WKHRU\�LQ�'HQQHWW��������KH�VWUHVVHV�WKDW�PRVW�PHPHV�DIWHU�DOO�UHSOLFDWH�LQ�FRQFHUW�ZLWK�XV �VKDUH� IDWH� ZLWK� XV�� � L�H�� EHFDXVH� ZH� GHHP� WKHP� WR� EH� VRPHKRZ� JRRG� IRU� XV�� 7KLV� LQFOXGHV� DOO� WKH�H[WHQGHG�WRROV�RI�UDWLRQDOLW\��WKH��ZRUGV��ERRNV��GLDJUDPV��ILJXUHV��FRQFUHWH�H[DPSOHV��DOJHEUD��ORJLF��OLVS��DQG�OHJDO�V\VWHPV���8QIRUWXQDWHO\�WKLV�DOVR�KLJKOLJKWV�WKH�JUHDW�DQG�SUHVVLQJ�QHHG IRU�WKHVH�WRROV��$V�ODUJHO\�
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LQVWLWXWLRQDO��GLVWULEXWHG�WRROV�WKH\�HQMR\�RQO\�D�PDUJLQDO�H[LVWHQFH�LQ�WKH�VWDQGDUG�NLW�RI�IRON�SV\FKRORJ\��DQG�QRW�YHU\�PDQ\�SHRSOH�FDQ�DIIRUG� WR�VSHQG� WKH� WLPH��HQHUJ\�DQG�PRQH\� WR�JHW�D� VXIILFLHQW�DPRXQW�RI�WKHVH� WRROV� LQWR� WKHLU�KHDGV��RU�HYHQ� WKH�SRLQWHUV�� UHPDLQGHUV�DQG�SURFHGXUHV� WR�DFFHVV� WKHP�LQ� WKH�ZRUOG�ZKHQ�QHHGHG��.XKQ�HW�DO��������.XKQ�������EXW�VHH�DOVR�*RSQLN��������2Q�WKH�RWKHU�KDQG��DV�LQGLYLGXDO�IRON�SV\FKRORJLVWV�ZH�DUH�DZDVK�LQ�D�VHD�RI�IHURFLRXVO\�FRPSHWLQJ��SV\FKRORJLHV���+ROODQG�	�4XLQQ�������+LUVFKIHOGW� ������0RUULV�� 1LVEHWW� 	� 3HQJ� ������� SXUSRUWHG� WUXWKV� DERXW� RXU� PHQWDO� OLYHV� RXWVWDQGLQJO\�DGDSWHG� WR� WKH� WDVN� RI� PDNLQJ� PRUH� FRSLHV� RI� WKHPVHOYHV� �DVWURORJ\�� SV\FKRDQDO\VLV�� WKH� SUDFWLFH� RI��UHYHDOLQJ��UHSUHVVHG�PHPRULHV�RI�FKLOG�DEXVH��UHOLJLRQV��VRDS�RSHUDV��HWF��VHH�'DZNLQV�������DQG�+DFNLQJ������IRU�PRUH�H[DPSOHV>��@���EXW�ZLWK�QR�SDUWLFXODU�IULHQGO\�UHODWLRQVKLS�WR�WKH�LVVXH�RI�WUXWK��PRUH�WKDQ�LQ�WKH� ORRSLQJ�HIIHFW� VHQVH� RI�PDNLQJ WKH� FDUULHU� RI� WKH�PHPH� LQWR� DQ� H[LVWHQFH�SURRI� RI� WKH� FRQWHQW� RI� WKH�PHPH��� 7KLV�� WRJHWKHU� ZLWK� WKH� PDWHULDO� UHYLHZHG� DERYH�� OHDGV� PH� WR� FRQFOXGH� WKDW� HYHQ� WKRXJK� IRON�SV\FKRORJ\�PLJKW�YHU\ ZHOO�EH�DQ�XQSDUDOOHOHG�SUHGLFWLYH�GHYLFH��LW�LV�PRUH�WKDQ�WKDW��,Q�D�ZD\�WKDW�,�ZRXOG�EH� KDUG� SUHVVHG� WR� FDOO� UDWLRQDO LW� LV� DERYH� DOO� D� SURFHVV� QRQWUDQVSDUHQWO\� GLVWULEXWHG� EHWZHHQ� PDQ\�XQNQRZLQJ�XVHUV��DQG�LQWLPDWHO\�ERXQG�XS�LQ�WKH�FUHDWLRQ RI�RXU�VHOYHV����&RQFOXGLQJ�UHPDUNV,I�,�DP�RQ�WKH�ULJKW�WUDFN�LQ�P\�GLVFXVVLRQ�WKHUH�LV�UHDVRQ�WR�EHOLHYH�WKDW�WKH�FRKHUHQW��UDWLRQDO��LQWHQWLRQDO�DJHQW�WKDW�OLHV�DW�WKH�FRUH�RI�RXU�IRON�SV\FKRORJLFDO�FRQFHSWLRQ�RI�RXUVHOYHV�LV�VRPHWKLQJ�RI�D�ILFWLRQ��,Q�P\�YLHZ�'HQQHWW�KDV�LQ�KLV�H[WHQVLYH�ZULWLQJV�SURYLGHG�DOO�WKH�WRROV�QHFHVVDU\�IRU�WKLV�FRQFOXVLRQ��:KDW�,�KDYH�GRQH�LV�WR�WU\�WR�SXVK�KLP�IXUWKHU�GRZQ�WKH�SDWK�RI�VHHLQJ�FRJQLWLRQ�DV�EHLQJ�PDGH�XS�RI�FKHDS�PRGXODWLRQ��SDQGHPRQLXP�� DQG� VRFLDO� GLVWULEXWLRQ�� DQG� WKHQ� WU\� WR� XVH� WKLV� SRVLWLRQ� WR� H[SRVH� D� FUDFN� RU� WZR� LQ� KLV�FRQFHSWLRQ�RI� WKH� XQLW\�� FRKHUHQFH� DQG� UDWLRQDOLW\� RI� WKH� IRON�SV\FKRORJLFDO� DJHQW�� ,W� LV� QRW�ZKROO\� FOHDU�ZKDW�PRUDO�WR�GUDZ�IURP�WKLV�FRQFOXVLRQ�WKRXJK��'HQQHWW�KDV�DOZD\V�EHHQ�D�FRQVHUYDWLYH�SKLORVRSKHU�ZKHQ�LW� FRPHV� WR� UHVXOWV� WKDW� FRXOG�EH� LQWHUSUHWHG�DV�KDYLQJ�FRQVHTXHQFHV� IRU�RXU�SHUVRQDO� OLYHV��$V�FRJQLWLYH�VFLHQWLVWV�ZH�PXVW�JLYH�XS�RQ�SKHQRPHQDO�SURSHUWLHV��&DUWHVLDQ� WKHDWHUV��PHGLD��TXDOLD�� UDZ�IHHOLQJV��DQG�UHDO�VHHPLQJV��RWKHUZLVH�WKH�SURJUHVV�RI�VFLHQFH�ZLOO�EH�KDPSHUHG��EXW�KH�EHOLHYHV�WKDW�DV� LQGLYLGXDOV�ZH�FDQ� VWLOO� FDQ� KDYH� RXU� IUHH� ZLOO� �������� RXU� LQWHQWLRQDO� IRON�SV\FKRORJ\� �������� RXU� VHOYHV� �����D�� RXU�KHWHURSKHQRPHQRORJLFDO�ZRUOGV� ��������DQG�RXU�PRUDO� ULJKWV�DQG�REOLJDWLRQV� �������� ,�RQ� WKH�RWKHU�KDQG�WHQG�WR�WKLQN�WKDW�WKH�UHDOO\�LPSRUWDQW�FRQFOXVLRQ�WR�GUDZ�IURP�WKH�ZRUN�RI�'HQQHWW��DQG�P\�H[WUDSRODWLRQV��OLHV�VTXDUHO\�LQ�WKH�PRUDO��SHUVRQDO�DQG�SROLWLFDO�VSKHUH��/LNH�5RUW\��������,�WKLQN�LW�LV�DERXW�WLPH�WKDW�ZH�FKDQJHG�WKH UHYHUHG�LPDJH�RI�RXUVHOYHV�DV�SULYDWH��SULYLOHJHG�� LQHIIDEOH�VXEMHFWV��DQG�LQVWHDG�IRXQG�VRPH�RWKHU�PRUH�SURILWDEOH�ZD\V�RI�VSHDNLQJ��VRPH�ZD\V�RI�DOORZLQJ�XV�WR�UHOLQTXLVK�VRPH�RI�WKH�DXWKRULW\�ZH�FODLP�RYHU�RXU�GDLO\�OLYHV��$SDUW�IURP�UHYLYLQJ�WKH�UHVHDUFK�SURJUDP�RI�1LVEHWW�	�:LOVRQ��DQG�WKHLU�VSHFLDO�EUDQG�RI�UDWKHU�LQYDVLYH�DQG�PDQLSXODWLYH�H[SHULPHQWV��,�KDYH�YHU\�IHZ�VSHFLILF�VXJJHVWLRQV�DV�D�FRJQLWLYH�VFLHQWLVW�DERXW�KRZ�ZH�DUH�WR�SURFHHG�DQG�UHDOO\�SXW�WKH�VSHFXODWLRQV�DQG�FRQMHFWXUHV�RI�WKLV�DUWLFOH�WR�WKH�WHVW��EHFDXVH�WKH\�DOUHDG\�IDOO�ZLWKLQ�ZKDW�PLJKW�EH�ERWK�WKH�PRVW�KRWO\�GHEDWHG�DQG�WKH�PRVW�FKDOOHQJLQJ�WRSLF�LQ�FRQWHPSRUDU\�FRJQLWLYH�VFLHQFH�� WKDW�RI�VFUXSXORXVO\�GLYLGLQJ�XS�WKH�FDXVDO�LQIOXHQFHV�RI�EHKDYLRU�EHWZHHQ�EUDLQV��ERGLHV��DUWLIDFWV�DQG�WKH�ZLGHU�VRFLDO�HQYLURQPHQW��5HIHUHQFHV$NLQV��$��.�� �������� /RVW� WKH� 3ORW"�5HFRQVWUXFWLQJ�'HQQHWW
V�0XOWLSOH�'UDIWV� 7KHRU\� RI�&RQVFLRXVQHVV��0LQG�	�/DQJXDJH������������$NLQV�� $��� .��� 	�:LQJHU�� 6�� �������� 6KLSV� LQ� WKH� 1LJKW�� &KXUFKODQG� DQG� 5DPDFKDQGUDQ� RQ� 'HQQHWW
V�7KHRU\�RI�&RQVFLRXVQHVV�� ,Q�.��$NLQV� �(G���3HUFHSWLRQ��1HZ�<RUN��2[IRUG�8QLY��3UHVV��S����������$UELE��0��$���	�5L]]RODWL��*�� ��������1HXUDO�([SHFWDWLRQV��$�3RVVLEOH�(YROXWLRQDU\�3DWK� )URP�0DQXDO�6NLOOV�WR�/DQJXDJH��&RPPXQLFDWLRQ�	�&RJQLWLRQ�������������������$WUDQ��6�� �WR�DSSHDU���)RON�%LRORJ\�DQG� WKH�$QWKURSRORJ\�RI�6FLHQFH��&RJQLWLYH�8QLYHUVDOV� DQG�&XOWXUDO�3DUWLFXODUV��%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV%DOODUG�� '�� +��� HW� DO�� �������� 'HLFWLF� &RGHV� IRU� WKH� (PERGLPHQW� RI� &RJQLWLRQ��%HKDYLRUDO� DQG� %UDLQ�6FLHQFHV��������������%DOODUG��'��+���+D\KRH��0��0���	�3HO]��-��%����������0HPRU\�5HSUHVHQWDWLRQV�LQ�1DWXUDO�7DVNV��-RXUQDO�RI�&RJQLWLYH�1HXURVFLHQFH��������������%DUNRZ��-���&RVPLGHV��/���	�7RRE\��-���(GV������������7KH�DGDSWHG�PLQG��(YROXWLRQDU\�3V\FKRORJ\�DQG�WKH�JHQHUDWLRQ�RI�&XOWXUH� 1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV��
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%DURQ�&RKHQ��6����������+RZ�WR�EXLOG�D�EDE\�WKDW�FDQ�UHDG�PLQGV��&RJQLWLYH�PHFKDQLVPV�LQ�PLQGUHDGLQJ��&XUUHQW 3V\FKRORJ\�RI�&RJQLWLRQ� ���������������%DURQ�&RKHQ��6� ��������0LQGEOLQGQHVV��DQ�(VVD\�RQ�$XWLVP�DQG�7KHRU\�RI�0LQG��0,7�3UHVV��%DURQ�&RKHQ�� 6��� %DOGZLQ��'��$��� 	� &URZVRQ��0�� ��������'R�&KLOGUHQ� ZLWK� $XWLVP�8VH� WKH� 6SHDNHU
V�'LUHFWLRQ�RI�*D]H�6WUDWHJ\�WR�&UDFN�WKH�&RGH�RI�/DQJXDJH"�&KLOG�'HYHORSPHQW���������������%DUWRQ�� 5�� $�� �������� 1HXUDO� FRQVWUXFWLRQLVP�� +RZ� PDPPDOV� PDNH� PRGXOHV�� %HKDYLRUDO� DQG� %UDLQ�6FLHQFHV�����������������%DXPHLVWHU��5���)���	�/HDU\��0���5����������7KH�1HHG�WR�%HORQJ��3V\FKRORJLFDO�%XOOHWLQ����������������%HUN��/����������:K\�FKLOGUHQ�WDON�WR�WKHPVHOYHV��6FLHQWLILF�$PHULFDQ����������������%ORFN��1����������:KDW�LV�'HQQHWW
V�7KHRU\�D�7KHRU\�RI"�3KLORVRSKLFDO�7RSLFV�������������%ORRP��3���	�0DUNVRQ��/����������&DSDFLWLHV�XQGHUO\LQJ�ZRUG�OHDUQLQJ��7UHQGV�LQ�&RJQLWLYH�6FLHQFHV��������������%RHKP�� &�� �����D��� (JDOLWDULDQ� EHKDYLRU� DQG� WKH� HYROXWLRQ� RI� SROLWLFDO� LQWHOOLJHQFH�� ,Q� $��:KLWHQ� 	� 5�%\UQH��(GV���0DFKLDYHOOLDQ�,QWHOOLJHQFH�,,��&DPEULGJH�8QLYHUVLW\�3UHVV��%RHKP�� &�� �����E��� ,PSDFW� RI� WKH� +XPDQ� (JDOLWDULDQ� 6\QGURPH� RQ� 'DUZLQLDQ� 6HOHFWLRQ� 0HFKDQLFV��$PHULFDQ�1DWXUDOLVW��9RO������-XO\�������%URRNV��5���HW��DO�� ��������$OWHUQDWLYH�(VVHQFHV�RI� ,QWHOOLJHQFH��0,7�$UWLILFLDO� ,QWHOOLJHQFH�/DE�7HFKQLFDO�5HSRUW%URZQH��'����������&RJQLWLYH�9HUVDWLOLW\�0LQGV�DQG�0DFKLQHV�����%UXFH�� 9��� 	� <RXQJ�� $�� ������� ,Q� WKH� H\H� RI� WKH� EHKROGHU�� 7KH� VFLHQFH� RI� IDFH� SHUFHSWLRQ�� 2[IRUG�8QLYHUVLW\�3UHVV��&DSRUHDO��/��5����������&RRUGLQDWLQJ�%RGLHV��0LQGV�DQG�*URXSV��(YROXWLRQ�DQG�+XPDQ�6RFLDO�&RJQLWLRQ��-RXUQDO�RI�6RFLDO�	�(YROXWLRQDU\�6\VWHPV��9RO������,VV�����SS����������&ODUN��$�������D���%HLQJ�7KHUH��3XWWLQJ�%UDLQ��%RG\��DQG�:RUOG�7RJHWKHU�$JDLQ��&DPEULGJH��0DVV��0,7�3UHVV��&ODUN�� $�� �����E��� 'HDOLQJ� LQ� )XWXUHV�� )RON� 3V\FKRORJ\� DQG� WKH� 5ROH� RI� 5HSUHVHQWDWLRQV� LQ� &RJQLWLYH�6FLHQFH��,Q�5��1��&DXOH\���HG���7KH�&KXUFKODQGV�DQG�WKHLU�FULWLFV��2[IRUG��%DVLO�%ODFNZHOO��&ODUN�� $�� �������� 0DJLF� :RUGV�� +RZ� ODQJXDJH� DXJPHQWV� KXPDQ� FRPSXWDWLRQ�� ,Q�� 3�� &DUUXWKHUV� 	� -��%RXFKHU���(GV����/DQJXDJH�DQG�7KRXJKW��,QWHUGLVFLSOLQDU\�7KHPHV��&DPEULGJH�8QLYHUVLW\�3UHVV��&ODUN�� $�� �����E��� 7ZLVWHG� 7DOHV�� &DXVDO� &RPSOH[LW\� DQG� &RJQLWLYH� 6FLHQWLILF� ([SODQDWLRQ��0LQGV� 	�0DFKLQHV������������&ODUN��$���WR�DSSHDU���5HYLHZ�RI�(OPDQ�HW��DO��5HWKLQNLQJ�,QQDWHQHVV��0LQG�DQG�/DQJXDJH��&ODUN�� $��� 	� &KDOPHUV�� '�� �������� 7KH� ([WHQGHG�0LQG�� 3KLORVRSK\�1HXURVFLHQFH�3V\FKRORJ\� 5HVHDUFK�5HSRUW��:DVKLQJWRQ�8QLYHUVLW\��6W��/RXLV��&ODUN�� $��� 	� *UXVK�� 5�� �������� 7RZDUG� D� &RJQLWLYH� 5RERWLFV�� 3KLORVRSK\�1HXURVFLHQFH�3V\FKRORJ\�5HVHDUFK�5HSRUW��:DVKLQJWRQ�8QLYHUVLW\��6W��/RXLV��&ODUN��$���	�.DUPLORII�6PLWK��$����������7KH�&RJQL]HU
V�,QQDUGV��0LQG�	�/DQJXDJH��������������&ODUN�� $��� 	� 7KRUQWRQ�� &�� �������� 7UDGLQJ� 6SDFHV�� &RPSXWDWLRQ�� 5HSUHVHQWDWLRQ� DQG� WKH� /LPLWV� RI�8QLQIRUPHG�/HDUQLQJ��%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV�������������&RVPLGHV�� /��� 	� 7RRE\�� -�� �����D�� %H\RQG� ,QWXLWLRQ� DQG� ,QVWLQFW� %OLQGQHVV�� 7RZDUG� DQ� HYROXWLRQDU\�ULJRURXV�FRJQLWLYH�6FLHQFH��&RJQLWLRQ�������������&RVPLGHV�� /��� 	� 7RRE\�� -�� �����E��� 2ULJLQV� RI� GRPDLQ� VSHFLILFLW\�� 7KH� HYROXWLRQ� RI� IXQFWLRQDO�RUJDQL]DWLRQ��,Q��/��$��+LUVFKILHOG��	�6��$��*HOPDQ��(GV���0DSSLQJ�WKH�PLQG��'RPDLQ�VSHFLILFLW\�LQ�FRJQLWLRQ�DQG�FXOWXUH��&DPEULGJH��1<��&DPEULGJH�8QLYHUVLW\�3UHVV��&RVPLGHV�� /��� 	� 7RRE\�� -�� �������� 'LVVHFWLQJ� WKH� FRPSXWDWLRQDO� DUFKLWHFWXUH� RI� VRFLDO� LQIHUHQFH�PHFKDQLVPV�� ,Q�� 0�� 'DO\�� �(G���� &KDUDFWHUL]LQJ� KXPDQ� SV\FKRORJLFDO� DGDSWDWLRQV�� &LED�)RXQGDWLRQ�6\PSRVLXP������&KLFKHVWHU��:KLOH\�&UDZIRUG�� &��� 	� .UHEV�� '�� �(GV��� �������� +DQGERRN� RI� (YROXWLRQDU\� 3V\FKRORJ\�� ,GHDV�� ,VVXHV� DQG�$SSOLFDWLRQV��1HZ�-HUVH\��(UOEDXP�$VVRFLDWHV��&URQN��/�������D���*URXS�VHOHFWLRQ
V�QHZ�FORWKHV� %HKDYLRUDO�DQG�%UDLQ�6FLHQFHV�����������&XQQLQJKDP�� 0�� 5��� HW�� DO�� �������� �7KHLU� ,GHDV� RI� %HDXW\� $UH� RQ� WKH� :KROH�� WKH� 6DPH� DV� 2XUV���&RQVLVWHQF\�DQG�9DULDELOLW\� LQ� WKH�&URVV�&XOWXUDO�3HUFHSWLRQ�RI�)HPDOH�3K\VLFDO�$WWUDFWLYHQHVV��-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\������������������'DKOERP��%���������0LQG�LV�$UWLILFLDO��,Q�%��'DKOERP��(G����'HQQHWW�DQG�KLV�&ULWLFV��'HP\VWLI\LQJ�0LQG��&DPEULGJH��0DVV��%DVLO�%ODFNZHOO��
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'DO\�� 0�� �������� (YROXWLRQDU\� DGDSWDWLRQLVP�� DQRWKHU� ELRORJLFDO� DSSURDFK� WR� FULPLQDO� DQG� DQWLVRFLDO�EHKDYLRU��7KH�&LED�)RXQGDWLRQ�6\PSRVLXP�'DO\��0�� �������� �(G����&KDUDFWHUL]LQJ� KXPDQ� SV\FKRORJLFDO� DGDSWDWLRQV�� &LED� )RXQGDWLRQ� 6\PSRVLXP������&KLFKHVWHU��:KLOH\��'DPDVLR��$����������'HVFDUWHV
�(UURU� *URVVHW�3XWQDP��'DZNLQV��5����������7KH�H[WHQGHG�SKHQRW\SH��7KH�JHQH�DV�WKH�XQLW�RI�VHOHFWLRQ� 2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��'DZNLQV�� 5�� ��������9LUXVHV� RI�7KH�0LQG�� ,Q�%��'DKOERP� �(G����'HQQHWW� DQG� KLV�&ULWLFV��'HP\VWLI\LQJ�0LQG��&DPEULGJH��0DVV��%DVLO�%ODFNZHOO��'HDFRQ��7����������7KH�6\PEROLF�6SHFLHV��7KH�FRHYROXWLRQ�RI�ODQJXDJH�DQG�EUDLQ� &DPEULGJH��0DVV��0,7�3UHVV��'HQQHWW��'��&����������%UDLQVWRUPV��%UDGIRUG�%RRNV��'HQQHWW��'��&����������(OERZ�5RRP��7KH�9DULHWLHV�RI�)UHH�:LOO�:RUWK�:DQWLQJ��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��'HQQHWW��'��&��������� 7KH�,QWHQWLRQDO�6WDQFH���&DPEULGJH��0DVV��0,7�3UHVV��'HQQHWW��'��&����������3UpFLV�RI�7KH�,QWHQWLRQDO�6WDQFH��%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV���������������'HQQHWW��'��&�������D�� &RQVFLRXVQHVV�([SODLQHG��%RVWRQ��/LWWOH��%URZQ�	�&RPSDQ\��'HQQHWW��'��&�������E���5HDO�3DWWHUQV��-RXUQDO�RI�3KLORVRSK\�������������'HQQHWW��'��&�� �����F���7ZR�&RQWUDVWV��)RON�&UDIW�YHUVXV�)RON�6FLHQFH�DQG�%HOLHI�YHUVXV�2SLQLRQ�� ,Q��-��*UHHQZRRG��HG����7KH�IXWXUH RI�)RON�3V\FKRORJ\��,QWHQWLRQDOLW\�DQG�&RJQLWLYH�6FLHQFH��&DPEULGJH�8QLYHUVLW\�3UHVV��'HQQHWW�� '�� &�� �������� %DFN� IURP� WKH� 'UDZLQJ� %RDUG�� ,Q� %�� 'DKOERP� �(G����'HQQHWW� DQG� KLV� &ULWLFV��'HP\VWLI\LQJ�QG��2[IRUG��%ODFNZHOO��'HQQHWW��'��&����������*HW�5HDO��3KLORVRSKLFDO�7RSLFV���������������'HQQHWW��'��&�� ��������'DUZLQ
V�'DQJHURXV� ,GHD��(YROXWLRQ� DQG� WKH�0HDQLQJV� RI� /LIH��1HZ�<RUN��1<��6LPRQ�	�6FKXVWHU��'HQQHWW��'��&����������.LQGV�RI�0LQGV��7RZDUG�DQ�8QGHUVWDQGLQJ�RI�&RQVFLRXVQHVV��%DVLF�%RRNV��'HQQHWW� '��&����������+RZ�WR�GR�RWKHU�WKLQJV�ZLWK�ZRUGV��3KLORVRSK\��WKH�MRXUQDO�RI�WKH�5R\DO�LQVWLWXWH�RI�SKLORVRSK\��,VV������S�����'HYOLQ��'DQLHOV��	�5RHGHU����������7KH�KHULWDELOLW\�RI�,4��1DWXUH����������-XO\��'LD]��5��	�%HUN��/���(GV������������3ULYDWH�6SHHFK��)URP�6RFLDO�$FWLRQ�WR�6HOI�5HJXODWLRQ��(UOEDXP��'XQEDU��5�� ,��0�� ��������*URXSV��*RVVLS�� DQG�7KH�(YROXWLRQ�RI�/DQJXDJH�� ,Q�6FKPLWW� HW� DO�� �(GV���1HZ�$VSHFWV�RI�PDQ�(WKRORJ\��3OHQXP�3UHVV��(NPDQ�� 3�� ��������7HOOLQJ� /LHV�� &OXHV� WR� GHFHLW� LQ� WKH� PDUNHWSODFH�� SROLWLFV�� DQG� PDUULDJH�� ��� HG�� 1HZ�<RUN��1RUWRQ��(OPDQ�� -��� HW� DO�� ��������5HWKLQNLQJ� LQQDWHQHVV�� D� FRQQHFWLRQLVW� SHUVSHFWLYH� RQ� GHYHORSPHQW�� &DPEULGJH��0DVV��0,7�3UHVV��(VWHV�� '��� 	� %DUWVFK�� .�� �������� &RQVWUDLQLQJ� WKH� EUDLQ�� 7KH� UROH� RI� GHYHORSPHQWDO� SV\FKRORJ\� LQ�GHYHORSPHQWDO�FRJQLWLYH�QHXURVFLHQFH��%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV� ���������������)LVNH��6��7���	�7D\ORU�6��(����������6RFLDO�&RJQLWLRQ��1HZ�<RUN��1<��0F*UDZ�+LOO��)ODYHOO�� -�� +��� HW�� DO�� �������� 7KH� 'HYHORSPHQW� RI� &KLOGUHQ
V� .QRZOHGJH� DERXW� ,QQHU� 6SHHFK�� &KLOG�'HYHORSPHQW���������������)ODYHOO�� -�� +��� *UHHQ�� )�� /��� 	� )ODYHOO�� (�� 5�� �������� <RXQJ� FKLOGUHQ
V� NQRZOHGJH� DERXW� WKLQNLQJ��0RQRJUDSKV�RI�WKH�6RFLHW\�IRU�5HVHDUFK�LQ�&KLOG�'HYHORSPHQW���������*DOOLVWHO��5����������7KH�2UJDQL]DWLRQ�RI�/HDUQLQJ��0,7�3UHVV��*DOOLVWHO��5����������,QWHUYLHZ��-RXUQDO�RI�FRJQLWLYH�QHXURVFLHQFH����������������*DQJHVWDG��6��:����������(YROXWLRQDU\�SV\FKRORJ\�DQG�JHQHWLF�YDULDWLRQ��QRQ�DGDSWLYH��ILWQHVV�UHODWHG��DQG�DGDSWLYH�� ,Q��0��'DO\�� �(G����&KDUDFWHUL]LQJ�KXPDQ�SV\FKRORJLFDO�DGDSWDWLRQV��&LED�)RXQGDWLRQ�6\PSRVLXP������&KLFKHVWHU��:KLOH\��*DQJHVWDG��6��:����������(YROXWLRQDU\�SV\FKRORJ\�DQG�JHQHWLF�YDULDWLRQ��QRQ�DGDSWLYH��ILWQHVV�UHODWHG�DQG�DGDSWLYH�� ,Q��0��'DO\� �(G����&KDUDFWHUL]LQJ� KXPDQ�SV\FKRORJLFDO� DGDSWDWLRQV��&LED�)RXQGDWLRQ�6\PSRVLXP������&KLFKHVWHU��:KLOH\��*DQJHVWDG��6��:���	�7KRUQKLOO��5�� ��������+XPDQ�VH[XDO� VHOHFWLRQ�DQG�GHYHORSPHQWDO� VWDELOLW\�� ,Q�� -��$��6LPSVRQ�	�'��7��.HQGULFN���(GV����(YROXWLRQDU\�6RFLDO�3V\FKRORJ\��(UOEDXP��
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*HOPDQ��6���&ROH\��-���	�*RWWIULHG��*����������(VVHQWLDOLVW�EHOLHIV�LQ�FKLOGUHQ��7KH�DFTXLVLWLRQ�RI�FRQFHSWV�DQG�WKHRULHV��,Q��/��$��+LUVFKIHOGW��	�6��$��*HOPDQ��(GV���0DSSLQJ�WKH�PLQG��'RPDLQ�VSHFLILFLW\�LQ�FRJQLWLRQ�DQG�FXOWXUH��&DPEULGJH��1<��&DPEULGJH�8QLYHUVLW\�3UHVV��*HUJHO\��*���HW��DO����������7DNLQJ�WKH�LQWHQWLRQDO�VWDQFH�DW����PRQWKV�RI�DJH��&RJQLWLRQ���������������*LJHUHQ]HU�� *�� �������� 7KH� PRGXODULW\� RI� VRFLDO� LQWHOOLJHQFH�� ,Q�� $�� :KLWHQ� 	� 5� %\UQH� �(GV���0DFKLDYHOOLDQ�WHOOLJHQFH�,,��&DPEULGJH�8QLYHUVLW\�3UHVV��*yPH]�� -�&�� �������� 6RPH� WKRXJKWV� DERXW� WKH� HYROXWLRQ� RI� /$'6�� ZLWK� VSHFLDO� UHIHUHQFH� WR� 720� DQG�6$0��,Q��3��&DUUXWKHUV�	�-��%RXFKHU�� �(GV����/DQJXDJH�DQG�7KRXJKW��,QWHUGLVFLSOLQDU\�7KHPHV��&DPEULGJH�8QLYHUVLW\�3UHVV��*RRG\��(��1����������6RFLDO�LQWHOOLJHQFH�DQG�ODQJXDJH��$QRWKHU�5XELFRQ"�,Q�$��:KLWHQ�	�5�%\UQH��(GV���0DFKLDYHOOLDQ�,QWHOOLJHQFH�,,��&DPEULGJH�8QLYHUVLW\�3UHVV��*RSQLN�� $�� �������� +RZ� ZH� NQRZ� RXU�0LQGV�� 7KH� LOOXVLRQ� RI� ILUVW�SHUVRQ� NQRZOHGJH� RI� LQWHQWLRQDOLW\��%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV������������*RSQLN��$����������([SODQDWLRQ�DV�2UJDVP��0LQGV�	�0DFKLQHV��������������*RSQLN��$���	�0HOW]RII��$��1����������:RUGV��7KRXJKWV�DQG�7KHRULHV��&DPEULGJH��0DVV��0,7�3UHVV��*UD\��5���'���������'HDWK�RI�WKH�JHQH��'HYHORSPHQWDO�V\VWHPV�VWULNHV�EDFN��,Q��3��*ULIILWKV��(G���7UHHV�RI�OLIH��(VVD\V�LQ�WKH�SKLORVRSK\�RI�ELRORJ\��.OXZHU��*UHFR�� $��� &DQJHORVL�� $�� �������� $� UHSUHVHQWDWLRQDO� UHGHVFULSWLRQ� PHWKRG� XVLQJ� FRPSHWLWLYH� OHDUQLQJ��7HFKQLFDO�UHSRUW��8QLYHUVLW\�RI�*HQRD��*ULIILWKV��3���(���	�*UD\��5���'����������'HYHORSPHQWDO�V\VWHPV�DQG�HYROXWLRQDU\�H[SODQDWLRQ��-RXUQDO�RI�3KLORVRSK\��;&,������*UXVK��5����������7KH�$UFKLWHFWXUH�RI�5HSUHVHQWDWLRQ��3KLORVRSKLFDO�3V\FKRORJ\��������������*UXVK�� 5�� �WR� DSSHDU��� 3HUFHSWLRQ�� ,PDJHU\�� DQG� WKH� 6HQVLPRWRU� /RRS�� ,Q� (VNHQ� 	� +HFNPDQ� �(GV���$�&RQVFLRXVQHVV�5HDGHU��6FKRHQLQJK�9HUODJ��*lUGHQIRUV��3����������&XHG�DQG�GHWDFKHG�UHSUHVHQWDWLRQV� LQ�DQLPDO�FRJQLWLRQ��%HKDYLRUDO�3URFHVVHV���������������+DFNLQJ�� ,�� ��������7KH�/RRSLQJ�(IIHFW� RI�+XPDQ�.LQGV�� ,Q��'�� 6SHUEHU��'�3UHPDFN�	�$�� -�� 3UHPDFN���(GV�� &DXVDO�&RJQLWLRQ��$Q�,QWHUGLVFLSOLQDU\�'HEDWH��&ODUHGRQ�3UHVV��2[IRUG��+DXVHU��0����������7KH�(YROXWLRQ�RI�&RPPXQLFDWLRQ� &DPEULGJH��0DVV��0,7�3UHVV��+HQGULNV�-DQVHQ���+����������&DWFKLQJ�RXUVHOYHV�LQ WKH�DFW��0,7�3UHVV��+H\HV��&��0����������7KHRU\�RI�0LQG�LQ�1RQKXPDQ�3ULPDWHV��%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV� �������������+LUVFKIHOGW��/���$����������$QWKURSRORJ\��SV\FKRORJ\�DQG�WKH�PHDQLQJV�RI�VRFLDO�FDXVDOLW\��,Q��'��6SHUEHU��'�3UHPDFN�PS��$��-��3UHPDFN�� �(GV�� &DXVDO�&RJQLWLRQ��$Q�,QWHUGLVFLSOLQDU\�'HEDWH��&ODUHGRQ�3UHVV��2[IRUG��+ROFRPE� ,,,�� +�� 5�� �������� -XVW� 6R� 6WRULHV� DQG� ,QIHUHQFH� WR� WKH� %HVW� ([SODQDWLRQ� LQ� (YROXWLRQDU\�3V\FKRORJ\��0LQGV�G�0DFKLQHV��������������+ROODQG��'���	�4XLQQ��1��������� &XOWXUDO�PRGHOV� LQ� ODQJXDJH�DQG�WKRXJKW��&DPEULGJH��1<��&DPEULGJH�8QLYHUVLW\�3UHVV��+XPSKUH\��1����������5HYLHZ�RI�'HQQHWW��.LQGV�RI�0LQGV��-RXUQDO�RI�3KLORVRSK\��+XWFKLQV��(�������D���&RJQLWLRQ�LQ�WKH�:LOG��&DPEULGJH��0$��0,7�3UHVV��-HDQQHURG��0����������7KH�UHSUHVHQWLQJ�EUDLQ��1HXUDO�FRUUHODWHV�RI�PRWRU�LQWHQWLRQ�DQG�LPDJHU\��%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV���������������-RKQVRQ��0��.���	�5D\H��&��/����������)DOVH�PHPRULHV�DQG�FRQIDEXODWLRQ��7UHQGV�LQ�&RJQLWLYH�6FLHQFH����������� �����-RKQVRQ��0���+����������'HYHORSPHQWDO�&RJQLWLYH�1HXURVFLHQFH��&DPEULGJH��0DVV��%ODFNZHOO��-RQHV��'����������6H[XDO�6HOHFWLRQ��SK\VLFDO�$WWUDFWLYHQHVV��DQG�)DFLDO�1HRWRQ\��&XUUHQW�$QWKURSRORJ\������������������.DUPLORII�6PLWK�� $�� �������� 3UpFLV� RI� %H\RQG� PRGXODULW\�� $� GHYHORSPHQWDO� SHUVSHFWLYH� RQ� FRJQLWLYH�VFLHQFH��%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV���������������.DXIIPDQ��6���$��������� 7KH�2ULJLQV�RI�2UGHU��2[IRUG�8QLYHUVLW\�3UHVV��.HQQHG\��-����������7KLQNLQJ�LV�6RFLDO��([SHULPHQWV�ZLWK�WKH�$GDSWLYH�&XOWXUH�0RGHO��-RXUQDO RI�&RQIOLFW�5HVROXWLRQ��������.LUVFK��'���	�0DJOLR��3����������2Q�'LVWLQJXLVKLQJ�(SLVWHPLF�IURP�3UDJPDWLF�$FWLRQ��&RJQLWLYH�6FLHQFH���������������.QDXIW��%���0���������9LROHQFH�DQG�6RFLDOLW\�LQ�+XPDQ�(YROXWLRQ��&XUUHQW�$QWKURSRORJ\���������������
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.XKQ��'�� �������� ,V� JRRG� WKLQNLQJ� VFLHQWLILF� WKLQNLQJ"� ,Q��'��5���2OVRQ�	�1��7RUUDQFH�� �(GV���0RGHV� RI�7KRXJKW��H[SORUDWLRQV�LQ�FXOWXUH�DQG�FRJQLWLRQ� 1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV��.XKQ��'���HW��DO�� ��������6WUDWHJLHV�RI�NQRZOHGJH�DFTXLVLWLRQ��0RQRJUDSKV�RI� WKH�6RFLHW\� IRU�5HVHDUFK� LQ�&KLOG�'HYHORSPHQW��������0F&URQH��-����������'RQ
W�)RUJHW�<RXU�0HPRU\�$LGH� 1HZ�6FLHQWLVW��IHE���������0HDOH\�� /�� �������� 7KH� 6RFLRELRORJ\� RI� 6RFLRSDWK\�� $Q� LQWHJUDWHG� HYROXWLRQDU\�PRGHO��%HKDYLRUDO� DQG�%UDLQ�6FLHQFHV���������������0LOOHU�� *�� )�� �����D��� $� 5HYLHZ� RI� 6H[XDO� 6HOHFWLRQ� DQG� +XPDQ� (YROXWLRQ�� +RZ�PDWH� &KRLFH� VKDSHG�+XPDQ�1DWXUH��,Q�&��&UDZIRUG�	�'��.UHEV���(GV����+DQGERRN�RI�(YROXWLRQDU\�3V\FKRORJ\��,GHDV��,VVXHV�DQG�$SSOLFDWLRQV��1HZ�-HUVH\��(UOEDXP�$VVRFLDWHV��0LOOHU��*��)�� �����E���3URWHDQ�3ULPDWHV��7KH�(YROXWLRQ�RI�$GDSWLYH�8QSUHGLFWDELOLW\� LQ�&RPSHWLWLRQ�DQG�&RXUWVKLS�� ,Q�$��:KLWHQ�	�5�%\UQH� �(GV���0DFKLDYHOOLDQ� ,QWHOOLJHQFH� ,,��&DPEULGJH�8QLYHUVLW\�3UHVV��0LOOHU�� *�� )�� �����F��� 0DWH� FKRLFH�� IURP� VH[XDO� FXHV� WR� FRJQLWLYH� DGDSWDWLRQV�� ,Q�� 0�� 'DO\� �(G����&KDUDFWHUL]LQJ�KXPDQ�SV\FKRORJLFDO�DGDSWDWLRQV��&LED�)RXQGDWLRQ�6\PSRVLXP������&KLFKHVWHU��:KLOH\��0LOOHU��*��)���	�7RGG��3��0����������0DWH�FKRLFH�WXUQV�FRJQLWLYH��7UHQGV�LQ�&RJQLWLYH�6FLHQFH����������������0LOOLNDQ�� 5�� *� �������� $� &RPPRQ� 6WUXFWXUH� IRU� &RQFHSWV� RI� ,QGLYLGXDOV�� 6WXIIV�� DQG� %DVLF� .LQ��0RUH�0DPD��0RUH�0LON��DQG�0RUH�0RXVH��%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV� ������������0RQWJRPHU\��'��(����������:LWWJHQVWHLQ
V�3ULYDWH�/DQJXDJH�$UJXPHQW�DQG�&KLOGUHQ
V�8QGHUVWDQGLQJ�RI�WKH�0LQG��'HYHORSPHQWDO�5HYLHZ���������������0RUULV��0���:��� 1LVEHWW�� 5��� 	� 3HQJ�� .�� ������� &DXVDO� DWWULEXWLRQ� DFURVV� GRPDLQV� DQG� FXOWXUHV�� ,Q�� '��6SHUEHU�� '� 3UHPDFN� 	� $�� -�� 3UHPDFN�� �(GV�� &DXVDO� &RJQLWLRQ�� $Q� ,QWHUGLVFLSOLQDU\� 'HEDWH��&ODUHGRQ�3UHVV��2[IRUG��0RUWRQ��$����������)RON�3V\FKRORJ\�LV�QRW�D�3UHGLFWLYH�'HYLFH��0LQG��������������������0XQGDOH�� -��� 	� %HFKWHO�� :�� �������� ,QWHJUDWLQJ� 1HXURVFLHQFH�� 3V\FKRORJ\�� DQG� (YROXWLRQDU\� %LRORJ\�WKURXJK�D�7HOHRORJLFDO�&RQFHSWLRQ�RI�)XQFWLRQ��0LQGV�	�0DFKLQHV��������������0|OOHU��$��3����������(YROXWLRQDU\�FRQIOLFWV�DQG�DGDSWHG�SV\FKRORJLHV��,Q��0��'DO\��(G����&KDUDFWHUL]LQJ�KXPDQ�SV\FKRORJLFDO�DGDSWDWLRQV��&LED�)RXQGDWLRQ�6\PSRVLXP������&KLFKHVWHU��:KLOH\��0|OOHU��$��3����������(YROXWLRQDU\�FRQIOLFWV�DQG�DGDSWHG�SV\FKRORJLHV��,Q��0��'DO\���(G����&KDUDFWHUL]LQJ�KXPDQ�SV\FKRORJLFDO�DGDSWDWLRQV��&LED�)RXQGDWLRQ�6\PSRVLXP������&KLFKHVWHU��:KLOH\�0|OOHU��$���	�7KRUQKLOO��5�� ��������%LODWHUDO� V\PPHWU\� DQG� VH[XDO� VHOHFWLRQ�� D�PHWD�DQDO\VLV�� $PHULFDQ�1DWXUDOLVW����������������1LVEHWW�� 5��� 	� 5RVV�� /�� �������� +XPDQ� ,QIHUHQFH�� 6WUDWHJLHV� DQG� VKRUWFRPLQJV� RI� VRFLDO� MXGJHPHQW��(QJHOZRRG�&OLIIV��1-��3UHQWLFH�+DOO��1LVEHWW��5���	�:LOVRQ�� 7�� ��������7HOOLQJ�PRUH� WKDQ�ZH� FDQ� NQRZ��9HUEDO� UHSRUWV� RQ�PHQWDO� SURFHVVHV��3V\FKRORJLFDO�5HYLHZ���������������2OVRQ��'��5����������7KH�ZRUOG�RQ�SDSHU��WKH�FRQFHSWXDO�DQG�FRJQLWLYH�LPSOLFDWLRQV�RI�ZULWLQJ�DQG�UHDGLQJ��&DPEULGJH��1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV��3KLOLSV�� :�� $��� 	� 6LQJHU�� :�� �������� ,Q� VHDUFK� RI� FRPPRQ� IRXQGDWLRQV� IRU� FRUWLFDO� FRPSXWDWLRQV��%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV���������������3ORPLQ��5��HW��DO����������%HKDYLRUDO�*HQHWLFV���UG��HG��)UHHPDQ�3UHVV��3RYLQHOOL��'��-���3RYLQHOOL�7��-���	�*LDPEURQH��6����������5HYLHZ�RI�5HDFKLQJ�LQWR�7KRXJKW��7KH�0LQGV�RI�WKH�*UHDW�$SHV��7UHQGV�LQ�&RJQLWLYH�6FLHQFH����������������3UHPDFN��'���	�3UHPDFN��$��-����������,QIDQWV�DWWULEXWH�YDOXH�WR�WKH�JRDO�GLUHFWHG�DFWLRQV�RI�VHOI�SURSHOOHG�REMHFWV��-RXUQDO�RI�&RJQLWLYH�1HXURVFLHQFH��9RO�����,VV�����SS���������4XDUW]��6��5���	�6HMQRZVNL��7��-����������7KH�1HXUDO�%DVLV�RI�&RJQLWLYH�'HYHORSPHQW��$�&RQVWUXFWLRQLVW�0DQLIHVWR��%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV� �������������5DPDFKDQGUDQ��9��6���HW��DO����������,OOXVLRQV�DERXW�%RG\�,PDJH��:KDW�7KH\�5HYHDO�$ERXW�+XPDQ�1DWXUH��,Q�5��/OLQDV�	�3��6��&KXUFKODQG��(GV����7KH�0LQG�%UDLQ�&RQWLQXXP��0,7�3UHVV��&DPEULGJH��0DVV�5LFKHUVRQ��3��-���	�%R\G��5����������7KH�(YROXWLRQ�RI�+XPDQ�8OWUD�6RFLDELOLW\��,Q�,��(LEO�(LELVIHOGW�	�)��6DOWHU��(GV����,GHRORJ\��:DUIDUH��DQG�,QGRFWULQDELOLW\�5RUW\��5����������3KLORVRSK\�DQG�WKH�0LUURU�RI�1DWXUH��3ULQFHWRQ��3ULQFHWRQ�8QLYHUVLW\�3UHVV��5RUW\��5����������2EMHFWLYLW\��5HODWLYLVP�DQG�7UXWK� &DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��
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5RVV��/���	�1LVEHWW��5�� �������7KH�SHUVRQ�DQG� WKH�VLWXDWLRQ�� 3HUVSHFWLYHV�RI� VRFLDO�SV\FKRORJ\��7HPSOH�8QLYHUVLW\�3UHVV��5XGGHU�%DNHU��/����������&RQWHQW�0HHWV�&RQVFLRXVQHVV��3KLORVRSKLFDO�7RSLFV����������������6FKDFWHU��'��/�� �(G���� ��������0HPRU\� GLVWRUWLRQ�� KRZ�PLQGV�� EUDLQV�� DQG� VRFLHWLHV� UHFRQVWUXFW� WKH� SDVW��&DPEULGJH��0DVV��+DUYDUG�8QLYHUVLW\�3UHVV��6HHOH\��7��'����������+RQH\�%HH�&RORQLHV�DUH�*URXS�/HYHO�$GDSWLYH�8QLWV� $PHULFDQ�1DWXUDOLVW��9RO������-XO\�������6KRWWHU�� -�� �������� 'LDORJLFDO� 5HDOLWLHV�� 7KH� 2UGLQDU\�� WKH� (YHU\GD\�� DQG� 2WKHU� 6WUDQJH� 1HZ� :RUOGV��-RXUQDO�IRU�WKH�7KHRU\�RI�6RFLDO�%HKDYLRU� �����������������6ODXJKWHU�� 9��� 	� *RSQLN�� $�� �������� &RQFHSWXDO� &RKHUHQFH� LQ� WKH� &KLOG
V� 7KHRU\� RI� 0LQG�� 7UDLQLQJ�&KLOGUHQ�WR�8QGHUVWDQG�%HOLHI��&KLOG�'HYHORSPHQW�����������������6SHONH�� (�� 6��� 3KLOLSV��$���	�:RRGZDUG��$�� /�� �������� ,QIDQWV
� NQRZOHGJH� RI� REMHFW�PRWLRQ� DQG� KXPDQ�DFWLRQ��,Q��'��6SHUEHU��'�3UHPDFN�	�$��-��3UHPDFN���(GV�� &DXVDO�&RJQLWLRQ��$Q�,QWHUGLVFLSOLQDU\�'HEDWH��&ODUHGRQ�3UHVV��2[IRUG��6SHUEHU�� '�� �������� 7KH� PRGXODULW\� RI� WKRXJKW� DQG� WKH� HSLGHPLRORJ\� RI� UHSUHVHQWDWLRQV�� ,Q�� /�� $��+LUVFKIHOGW�� 	� 6�� $�� *HOPDQ� �(GV���0DSSLQJ� WKH� PLQG�� 'RPDLQ� VSHFLILFLW\� LQ� FRJQLWLRQ� DQG�FXOWXUH��&DPEULGJH��1<��&DPEULGJH�8QLYHUVLW\�3UHVV��6SHUEHU��'����������([SODLQLQJ�&XOWXUH��$�1DWXUDOLVWLF�$SSURDFK��&DPEULGJH�0DVV��%ODFNZHOO��6WRQH��7���	�<RXQJ��$��:����������'HOXVLRQV�DQG�%UDLQ�,QMXU\��7KH�3KLORVRSK\�DQG�3V\FKRORJ\�RI�%HOLHI��0LQG�	�/DQJXDJH�������������������6WUXP��6���)RUVWHU��'���	�+XWFKLQV��(����������:K\�0DFKLDYHOOLDQ�LQWHOOLJHQFH�PD\�QRW�EH�0DFKLDYHOOLDQ��,Q��$��:KLWHQ�	�5�%\UQH��(GV���0DFKLDYHOOLDQ�,QWHOOLJHQFH�,,��&DPEULGJH�8QLYHUVLW\�3UHVV��7KRPSVRQ��5���	�2GHQ��'�� ��������$�SURIRXQG�GLVSDULW\� UH�YLVLWHG��3HUFHSWLRQ�DQG� MXGJPHQW�RI� DEVWUDFW�LGHQWLW\�UHODWLRQV�E\�FKLPSDQ]HHV��KXPDQ�LQIDQWV�DQG�PRQNH\V��%HKDYLRXUDO�3URFHVVHV��������������7KRUQKLOO�� 5�� �������� 7KH� FRQFHSW� RI� DQ� HYROYHG� DGDSWDWLRQ�� ,Q�� 0�� 'DO\� �(G����&KDUDFWHUL]LQJ� KXPDQ�SV\FKRORJLFDO�DGDSWDWLRQV��&LED�)RXQGDWLRQ�6\PSRVLXP������&KLFKHVWHU��:KLOH\�7RRE\�� -��� 	� &RVPLGHV�� /�� ������� 2Q� WKH� XQLYHUVDOLW\� RI� KXPDQ� QDWXUH� DQG� WKH� XQLTXHQHVV� RI� WKH�LQGLYLGXDO��7KH�UROH�RI�JHQHWLFV�DQG�DGDSWDWLRQ��-RXUQDO�RI�3HUVRQDOLW\�������������7RRE\��-���	�&RVPLGHV��/����������7KH�SV\FKRORJLFDO�)RXQGDWLRQV�RI�&XOWXUH��,Q�-��%DUNRZ��/��&RVPLGHV�	�-�� 7RRE\� �(GV��� 7KH� $GDSWHG� 0LQG�� (YROXWLRQDU\� 3V\FKRORJ\� DQG� WKH� *HQHUDWLRQ� RI� &XOWXUH��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��7RRE\��-���	�&RVPLGHV��/����������7KH�SV\FKRORJLFDO�)RXQGDWLRQV�RI�&XOWXUH��,Q�-��%DUNRZ���/��&RVPLGHV���	�-��7RRE\� �(GV���7KH�$GDSWHG�0LQG��(YROXWLRQDU\�3V\FKRORJ\�DQG� WKH�*HQHUDWLRQ�RI�&XOWXUH��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��:HOOPDQ��+��0���	�*HOPDQ��6��$���������.QRZOHGJH�$FTXLVLWLRQ�LQ�)RXQGDWLRQDO�'RPDLQV��,Q��'��.XKQ�	�5��6LHJOHU��(GV����&RJQLWLRQ��3HUFHSWLRQ�DQG�/DQJXDJH��1HZ�<RUN� :LOH\��:HOOPDQ��+���+LFNOLQJ��$���	�6FKXOW��&����������<RXQJ�&KLOGUHQ
V�([SODQDWLRQV��3V\FKRORJLFDO��3K\VLFDO��DQG� %LRORJLFDO� 5HDVRQLQJ�� ,Q� +�� :HOOPDQ� 	� .�� ,QDJDNL� �(GV���� &KLOGUHQ
V� 7KHRULHV� 6DQ�)UDQFLVFR��-RVVH\�%DWHV��:KLWHQ�� $�� �������� 7KH� 0DFKLDYHOOLDQ� PLQGUHDGHU�� ,Q� $�� :KLWHQ� 	� 5� %\UQH� �(GV��� 0DFKLDYHOOLDQ�,QWHOOLJHQFH�,,��PEULGJH�8QLYHUVLW\�3UHVV��:KLWPH\HU��-��0����������2Q�WKH�UHODWLRQVKLS�%HWZHHQ�0HPHV�$QG�*HQHV��D�&ULWLTXH�RI�'HQQHWW��%LRORJ\�DQG�3KLORVRSK\���������������:LOVRQ�� '�� 6�� �������� $GDSWLYH� JHQHWLF� YDULDWLRQ� DQG� KXPDQ� HYROXWLRQDU\� SV\FKRORJ\�� (WKRORJ\� DQG�6RFLRELRORJ\���������������:LOVRQ��'��6����������$OWUXLVP�DQG�2UJDQLVP��'LVHQWDQJOLQJ�WKH�7KHPHV�RI�0XOWLOHYHO�6HOHFWLRQ�7KHRU\��$PHULFDQ�1DWXUDOLVW��9RO������-XO\�������:LOVRQ��'��6���1HDU��'���	�0LOOHU��5��5�� ��������0DFKLDYHOOLDQLVP��$�V\QWKHVLV�RI� WKH�(YROXWLRQDU\�DQG�3V\FKRORJLFDO�/LWHUDWXUHV��3V\FKRORJLFDO�%XOOHWLQ����������������:LOVRQ��'��� 6��� 	� 6REHU�� (�� �������� 5HLQWURGXFLQJ�*URXS� 6HOHFWLRQ� WR� WKH� +XPDQ�%HKDYLRUDO� 6FLHQFHV��%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV���������������:LOVRQ��0���'DO\��0�� �������� 5HODWLRQVKLS�VSHFLILF� VRFLDO� SV\FKRORJLFDO� DGDSWDWLRQV�� ,Q��0��'DO\� �(G����&KDUDFWHUL]LQJ�KXPDQ�SV\FKRORJLFDO�DGDSWDWLRQV��&LED�)RXQGDWLRQ�6\PSRVLXP������&KLFKHVWHU��:KLOH\��
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:LOVRQ��5��$���	�.HLO��)����������7KH�6KDGRZV�DQG�VKDOORZV�RI�([SODQDWLRQ��0LQGV�	�0DFKLQHV��������������:LOVRQ��7���	�6WRQH�� -�� ��������/LPLWDWLRQV�RI� VHOI�NQRZOHGJH��0RUH�RQ� WHOOLQJ�PRUH� WKDQ�ZH�FDQ�NQRZ��-RXUQDO�RI�SHUVRQDOLW\�DQG�VRFLDO�SV\FKRORJ\��:ROSHUW��'��0����������&RPSXWDWLRQDO�DSSURDFKHV�WR�PRWRU�FRQWURO��7UHQGV�LQ�&RJQLWLYH�6FLHQFH�������:ROSHUW��'��0���0LDOO��&���	�.DZDWR��0����������,QWHUQDO�PRGHOV� LQ�WKH�FHUHEHOOXP��7UHQGV�LQ�&RJQLWLYH�6FLHQFHV��������������=KDQJ��-����������7KH�1DWXUH�RI�([WHUQDO�5HSUHVHQWDWLRQV�LQ�3UREOHP�6ROYLQJ��&RJQLWLYH�6FLHQFH� ������=KDQJ��-���	�1RUPDQ��'����������5HSUHVHQWDWLRQV�LQ�GLVWULEXWHG�FRJQLWLYH�WDVNV��&RJQLWLYH�6FLHQFH�����������1RWHV>�@ 'HQQHWW�ZDV�P\ SULPDU\�JDWHZD\�LQWR�WKH�VXEMHFW�RI�FRJQLWLYH�VFLHQFH��$V�DQ�XQGHUJUDGXDWH�,�UHDG�DQG�DSSUHFLDWHG�&RQVFLRXVQHVV�([SODLQHG ������� EXW� ,� DOUHDG\� EHORQJHG� WR� WKH�PLQRULW\� RI� SHRSOH� WKDW�ZHUH�DOUHDG\�FRQYLQFHG�WKDW�SULYLOHJHG�ILUVW�SHUVRQ�DFFHVV�DQG�TXDOLD�ZDV�D�KRSHOHVV�SRVLWLRQ��QRW�VR�PXFK�GXH�WR�FDUHIXO��WHFKQLFDO�DUJXPHQW�SHUKDSV��KDYLQJ�LQVWHDG�EHHQ�VZHSW�RII�P\�IHHW�E\�WKH�UKHWRULFDO�JODPRXU�DQG�HORTXHQFH� RI� 5RUW\
V�3KLORVRSK\� DQG� 7KH�0LUURU� RI� 1DWXUH ��������� 6LQFH� WKHQ� ,� KDYH� EHHQ� VRPHZKDW�DQQR\HG� WKDW� WKH� GHEDWH� DIWHU� &RQVFLRXVQHVV� ([SODLQHG� QHYHU� FDPH� URXQG� WR� DGGUHVVLQJ� WKH� LVVXHV� WKDW�IDVFLQDWHG�PH�WKH�PRVW�� WKH�VSHFLILF�VWRU\�RI�WKH�HYROXWLRQ�RI�RXU�FRJQLWLYH�FDSDFLWLHV�� WKH�SDQGHPRQLXP�PRGHO�RI�ZRUG�SURGXFWLRQ��DQG�WKH�VHOI�DV�D�FHQWHU�RI�QDUUDWLYH�JUDYLW\��>�@ 7KLV� LV� DOVR� WKH� DSSURDFK� WKDW�'HQQHWW� ������� ����E�� DQG�%URRNV� HW�� DO�� ������� KDV� DGRSWHG� LQ� WKHLU�DWWHPSW�WR�EXLOG�D�KXPDQRLG��FRQVFLRXV�URERW�DW�0,7��&RJ���>�@ )RU�PRUH�RQ�WKLV�VHH�+DXVHU���������>�@ ,Q�WKH�WHUPLQRORJ\�RI�&ODUN�	�.DUPLORII�6PLWK��������DQG�.DUPLORII�6PLWK��������RQH�FRXOG�VD\�WKDW�WKH�DPRXQW�RI�UHSUHVHQWDWLRQDO�UHGHVFULSWLRQ WDNLQJ�SODFH�LQ�WKHVH�DQLPDO�PLQGV�LV�PLQLPDO��>�@ 6HH�6SHUEHU��������������IRU�DQ�DOWHUQDWLYH�DFFRXQW�RI�FXOWXUDO�HYROXWLRQ�DORQJ�WKH�VDPH�OLQHV��>�@ )RU D�GHWDLOHG�DQG�UHYHDOLQJ�GLVFXVVLRQ�RI�WKHVH�DVSHFWV��VHH�$NLQV���������$NLQV�	�:LQJHU���������>�@ 7KH� RQO\� RWKHU� SRVVLEOH� �DQG� GUHDGIXO�� LQWHUSUHWDWLRQ� LV� WKDW� WKH� WKRXJKW� UDWKHU� RFFXUUHG� LQ� KHU�LPPDWHULDO�PLQG��WKXV�HYDGLQJ�DQ\�LPDJLQDEOH�SUREH�RU�VFDQ�E\�WKH�QHXURFU\SWRJUDSK\�XQLW���>�@ +HUH�LV�DOVR�RQH�RI�WKRVH�UDUH�FDVHV�ZKHUH�WKH�HPSWLQHVV�RI�WKH�FRPSHWLQJ�SV\FKRDQDO\WLF�H[SODQDWLRQ�LV�FOHDU� WR�VHH� IRU DOO� LQYROYHG��7KH�SV\FKRDQDO\WLF�DFFRXQW�RI�SURVRSDJQRVLD� LV�RI�FRXUVH� WKDW� WKH�SHUVRQ� LV�XQFRQVFLRXVO\�GHQ\LQJ WKH�IDFHV�KH�VKH�FDQQRW�UHFRJQL]H��DQG�WKDW�WKLV�LV�VR�IRU�VRPH�JUXHOLQJ�UHDVRQ�IURP�WKH�SDVW���6LQFH�QR�QRUPDO�LQWHQWLRQDO�VWRU\�FDQ�EH�WROG�IRU�WKH�EHKDYLRU�RI�WKH�SURVRSDJQRVLF�LW�LV�HDV\�WR�VHH�WKDW�WKH�RQO\�WKLQJ�WKH�SV\FKRDQDO\WLF�DFFRXQW�GRHV�LV�WR�LQYRNH�D�VXEDJHQW�ZLWK�FRPSHWLQJ�PRWLYHV�DQG�FRQVLGHUDEOH� SRZHU� �D� KXJH KRPXQFXOL��� DQG� WKHQ� PRYH� WKH� ZKROH� DSSDUDWXV� RI� QRUPDO� LQWHUSHUVRQDO��LQWHQWLRQDO� FRQIOLFWV� LQWR� WKH� KHDG�� ,� WKLQN� WKLV� LV� DFWXDOO\� WKH� PDLQ� UHDVRQ� IRU� WKH� SRSXODULW\� RI�SV\FKRDQDO\VLV�� HYHU\RQH� LV� DOUHDG\� VR� GHHSO\� IDPLOLDU�ZLWK� WKH�PHWKRGV� RI� H[SODQDWLRQ� LQYROYHG� WKDW� LW�GRHV�QRW�WDNH�PXFK�WR�DFFHSW�LW�� LW�LV�LQ�IDFW�RQO\ WUDGLWLRQDO�IRON�SV\FKRORJ\�WKDW�KDV�EHHQ�SXVKHG�LQVLGH�WKH�PLQG��VSLFHG�ZLWK�VRPH�GDUN��VH[XDO�PRWLYHV�DPRQJ�WKH�DJHQWV�LQYROYHG���>�@ )ROORZLQJ� 'HQQHWW� ������� LQ� KLV� XVHIXO� FKDUDFWHUL]DWLRQ� RI� �NQREV�� WKDW� FDQ� EH� WXUQHG� LQ� WKH�K\SRWKHWLFDO�LQWXLWLRQ�SXPSV�RI�SKLORVRSKHUV��VXFK�DV�6HDUOH
V�&KLQHVH�5RRP���WKH�IROORZLQJ�FDQ�EH�UHDG�DV�DQ�H[SHULPHQW�WKDW��KRSHIXOO\�ZLWKRXW�GRLQJ�YLROHQFH�WR�WKH�EDVLF�DVVXPSWLRQV�RI�'HQQHWW��FUDQNV�XS�DOO�WKH�NQREV� WR�PD[LPXP� /LNH� D� OLWWOH� NLG� ,�ZDQW� WR� VHH�ZKDW� KDSSHQV� LI�ZH� DOORZ�PRUH� LQQDWH� FRQWHQW��PRUH�GLVWULEXWLRQ�RI�FRJQLWLRQ��PRUH�FRQIDEXODWLRQ�DQG�UHWURVSHFWLYH� UHFRQVWUXFWLRQ� LQ� LQWHQWLRQDO�H[SODQDWLRQV��DQG�PRUH�XQFRQWUROOHG�FXOWXUDO�HYROXWLRQ��>��@ ,W�LV�KDUG�WR�VD\�KRZ�PXFK�RI�WKLV�WKDW�LV�GXH�WR�WKH�%DUNRZ�HW�DO���������YROXPH�WKRXJK��>��@ 0RUH�K\SRWKHVL]HG�W\SHV�RI�HYROYHG��DGDSWLYH�FRQWHQW�DUH�WR�EH�IRXQG�LQ�WKH�UHFHQW�YROXPH�HGLWHG�E\�&UDZIRUG� DQG� .UHEV� �������� EXW� VHH� DOVR� &RVPLGHV� 	� 7RRE\� �������� *DOOLVWHO� ������� ������� DQG� 'DO\���������$�TXLFN� ORRN� DW� WKH� DEVWUDFWV� IURP� WKH� WKUHH� ODWHVW� DQQXDO�PHHWLQJV�RI� WKH�+XPDQ�%HKDYLRU� DQG�(YROXWLRQ�6RFLHW\ WKDW�DUH�SRVWHG RQOLQH�UHYHDOV�DQ�HYHQ�PRUH�EUHDWKWDNLQJ�UDQJH�RI�VSHFXODWLRQ�DV�WR�ZKDW�NLQG�RI��'DUZLQLDQ�DOJRULWKPV��WKHUH�PLJKW�EH��>��@ )RU�XVHIXO�RYHUYLHZV�RI�WKLV�GHEDWH��VHH�&ODUN������D���������DQG�(OPDQ�HW�DO���������>��@ 5HVSRQVLYLW\�WR�ORFDO�HQYLURQPHQWDO�FRQWLQJHQFLHV�LV�D�VRXUFH�RI�FXOWXUDO�YDULDELOLW\ WKDW�KDV�QRWKLQJ�WR�GR� ZLWK� WUDQVPLVVLRQ�� &RVPLGHV� 	� 7RRE\� ������� LOOXVWUDWH� WKH� FRQFHSW� RI�HYRNHG� FXOWXUH E\� ZD\� RI� D�K\SRWKHWLFDO� H[DPSOH� RI� FRPSDFW� GLVF� MXNHER[HV� GLVSHUVHG� DURXQG� WKH� JOREH�� 7KHVH� MXNH� ER[HV� KDYH�WKRXVDQGV�RI�VRQJV�LQ�WKHLU�UHSHUWRLUH�DQG�DUH�DOO�LGHQWLFDOO\�HTXLSSHG�ZLWK�D�FORFN��D�GHYLFH�WKDW�PHDVXUHV�ODWLWXGH�DQG�ORQJLWXGH��DQG�D�PHFKDQLVP�WKDW�VHOHFWV�ZKDW�VRQJ� WR�SOD\�RQ�WKH�EDVLV�RI� ORFDWLRQ�� WLPH�DQG�
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GDWH�� :KDW� HPHUJHV� LV� WKH� VDPH� SDWWHUQ� RI� LQ�JURXS� VLPLODULWLHV� DQG� EHWZHHQ�JURXS� GLIIHUHQFHV� DV� LV�REVHUYHG� LQ� KXPDQV�� -XNHER[HV� LQ�5LR� SOD\� WKH� VDPH� VRQJ��ZKLFK� LV� GLIIHUHQW� IURP� WKH� VRQJV� SOD\HG� LQ�6WRFNKROP��HWF��(DFK�MXNHER[
V�EHKDYLRU�ZRXOG�FKDQJH�RYHU�WLPH��DQG�LI�PRYHG�WR�DQRWKHU�ORFDWLRQ�ZRXOG�VHHP�WR�DGRSW�ORFDO��IDVKLRQV��HWF���EXW�WKH�ZKROH�SURFHVV�LV�FRQVSLFXRXVO\�GHYRLG�RI�SXUH�WUDQVPLVVLRQ��>��@ �7KH�+XWWHULWHV�DUH�D� IXQGDPHQWDOLVW� UHOLJLRXV�VHFW� WKDW�RULJLQDWHG� LQ�(XURSH� LQ� WKH�VL[WHHQWK�FHQWXU\�DQG� PLJUDWHG� WR� 1RUWK� $PHULFD� LQ� WKH� QLQHWHHQWK� FHQWXU\� WR� DYRLG� FRQVFULSWLRQ�� 7KH� +XWWHULWHV� UHJDUG�WKHPVHOYHV� DV� D� KXPDQ� HTXLYDOHQW� RI� D� EHH� FRORQ\�� 7KH\� SUDFWLFH� FRPPXQLW\� RI� JRRGV� �QR� SULYDWH�RZQHUVKLS��DQG�DOVR�FXOWLYDWH�D�SV\FKRORJLFDO�DWWLWXGH�RI�H[WUHPH�VHOIOHVVQHVV�������1HSRWLVP�DQG�UHFLSURFLW\��WKH�WZR�SULQFLSOHV�WKDW�PRVW�HYROXWLRQLVWV�XVH�WR�H[SODLQ�SURVRFLDO�EHKDYLRU�LQ�KXPDQV��DUH�VFRUQHG�E\�WKH�+XWWHULWHV�DV�LPPRUDO��*LYLQJ�PXVW�EH�ZLWKRXW�UHJDUG�WR�UHODWHGQHVV�DQG�ZLWKRXW�DQ\�H[SHFWDWLRQ�RI�UHWXUQ���:LOVRQ�	�6REHU�������S�������>��@ $QG�KHUH�LV�D�GLVVHQWLQJ�YRLFH���DOWKRXJK�LW�PLJKW�EH�WUXH�WKDW�VHOIOHVV�EHKDYLRU�PD\�EH�HQFRXUDJHG�E\�D�VRFLDO�RUJDQL]DWLRQ�WKDW�SOD\V�WKH�VDPH�UROH�DV�WKH�JHQHWLF�UXOHV�RI�PHLRVLV�WKHUH�LV�SUHFLRXV�OLWWOH�HYLGHQFH�WKDW�VXFK�VRFLDO�RUJDQL]DWLRQV�W\SLILHG�WKH�KXPDQ�HQYLURQPHQW�RI�HYROXWLRQDU\ DGDSWQHVV��DQG�FHUWDLQO\�WKH\�GR�QRW�W\SLI\�UHFHQWO\�GRFXPHQWHG�EDQG�DQG�WULEDO�VRFLHWLHV���&URQN�������S������>��@ 6LPLODU� FRQFOXVLRQV� DERXW� WKH� �FUHDWLYH�� UROH� RI� DWWULEXWLRQ� SURFHVVHV� �EXW� ZLWK� D� VOLJKWO\� GLIIHUHQW�HPSKDVLV��FDQ�EH�IRXQG�LQ�WKH�OLWHUDWXUH�DERXW�PHPRU\�GLVWRUWLRQ�RYHU�WLPH��VHH�6FKDFWHU�������0F&URQH�������-RKQVRQ�	�5D\H��������>��@ 6RDS�RSHUDV�DUH�DQ�LQWHUHVWLQJ�FDVH�LQ�WKDW�WKH\�GHULYH WKHLU�SRSXODULW\�SDUWO\�IURP�LQWURGXFLQJ�H[DFWO\�WKRVH� IHDWXUHV� RI� IRON�SV\FKRORJ\� WKDW� KDYH� EHHQ� ORVW� LQ� PRGHUQ� VRFLHW\�� QDPHO\� D� OLPLWHG� QXPEHU� RI�LQWHUDFWLQJ�SHRSOH�ZLWK�DQ�LQWHUFRQQHFWHG�KLVWRU\�
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%HKDYLRXULVP�DV�D�6WDQGSRLQW�LQ�/LQJXLVWLFV
8OOLQ�7��3ODFH7KLUVN��1RUWK�<RUNVKLUH,QWURGXFWLRQ7KH�WKHVLV�RI�WKLV�SDSHU�LV�WKDW�EHKDYLRXULVP�LV�WKH�RQO\�DGHTXDWH�VFLHQWLILF�IRXQGDWLRQ�IRU�WKH�GLVFLSOLQHV�RI�SV\FKRORJ\�� OLQJXLVWLFV� DQG� OLQJXLVWLF� SKLORVRSK\�� %HKDYLRXULVP� LQ� SV\FKRORJ\� LV� SUHVHQWHG� DV� D�FRQYHUJHQFH� RI� VL[ SULQFLSOHV�� ���� EHKDYLRXU� DV� WKH� VXEMHFW� PDWWHU� RI� SV\FKRORJ\�� ���� WKH� REMHFWLYLW\�SULQFLSOH�� ���� WKH� UHMHFWLRQ� RI�PHQWDOLVWLF� H[SODQDWLRQ�� ���� WKH� WKUHH�WHUP� FRQWLQJHQF\�� ���� WKH� GLVWLQFWLRQ�EHWZHHQ�GLVFULPLQDWLYH�VWLPXOL�DQG�HVWDEOLVKLQJ�FRQGLWLRQV��DQG�����OHDUQLQJ�WKHRU\��%HKDYLRXULVP� LQ� OLQJXLVWLFV� DQG� OLQJXLVWLF� SKLORVRSK\� LV� VHHQ� DV� UHVWLQJ� RQ� WHQ SULQFLSOHV�� ����ODQJXDJH�DV�FRPPXQLFDWLRQ�LQ�WKH�VHUYLFH�RI�WHFKQRORJ\������ODQJXDJH�DQG�WKRXJKW������WKH�VHQWHQFH�DV�WKH�IXQFWLRQDO� XQLW�RI� OLQJXLVWLF� FRPPXQLFDWLRQ�� ����QRYHO� VHQWHQFH�FRQVWUXFWLRQ�� ����QRYHO� VHQWHQFHV�DQG� WKH�UHSUHVHQWDWLRQ� RI� XQIDPLOLDU� FRQWLQJHQFLHV�� ���� VHQWHQFH�FRQVWUXFWLRQ� DQG� WKH� ZLQ�VKLIW�IDLO�VWD\�FRQWLQJHQF\�� ���� WKH�SLFWXUH� WKHRU\�RI� WKH�PHDQLQJ�RI�VHQWHQFHV�� ����WKH�DVVRFLDWLYH� OHDUQLQJ�RI�ZRUG�DQG�SKUDVH�PHDQLQJ�� ���� OH[LFDO�ZRUGV��V\QWDFWLF�ZRUGV�DQG�%LFNHUWRQ
V��SURWR�ODQJXDJH��� �����PXWDWLRQV�DQG�WKH�IDFLOLWDWLRQ�RI�ODQJXDJH�OHDUQLQJ�%HKDYLRXULVP,W�LV�P\�YLHZ�WKDW�EHKDYLRXULVP�LV�WKH�RQO\�VFLHQWLILFDOO\�DFFHSWDEOH�IRXQGDWLRQ��QRW�RQO\�IRU�WKH�VFLHQFH�RI�SV\FKRORJ\��EXW�DOVR�IRU�WKH�VFLHQFH�RI�ODQJXDJH�RU�OLQJXLVWLFV��DV�LW�LV�XVXDOO\�FDOOHG��0RUHRYHU��VLQFH�,�KROG�WKDW�SKLORVRSK\��LQ�VR�IDU�DV�LW�LV�FDSDEOH�RI�FRQWULEXWLQJ�WR�WKH�ERG\�RI�KXPDQ�NQRZOHGJH��LV�D�EUDQFK�RI�WKH�VFLHQFH�RI�ODQJXDJH��LW�IROORZV�WKDW�,�DOVR�WKLQN�WKDW�WKDW�GLVFLSOLQH�WRR�UHTXLUHV�D�EHKDYLRXULVW�IRXQGDWLRQ�:KDW�%HKDYLRXULVP�LV�QRW7KDW�VDLG��WKH�EHKDYLRXULVP�ZKLFK�LV�QHHGHG�DV�WKH�IRXQGDWLRQ�IRU�SV\FKRORJ\��OLQJXLVWLFV�DQG�SKLORVRSK\�LV�VRPHWKLQJ�YHU\�GLIIHUHQW�IURP�WKH�SRSXODU�VWHUHRW\SH��,W�LV�QR�SDUW�RI�WKH�EHKDYLRXULVP�WR�ZKLFK�,�VXEVFULEH�WKDW� LW�GHQLHV�HLWKHU� WKH�H[LVWHQFH�RI�FRQVFLRXVQHVV�LQ�WKH�VHQVH�RI�SULYDWH�H[SHULHQFH�RU� WKH�SRVVLELOLW\�RI�VWXG\LQJ� VXFK� H[SHULHQFHV� VFLHQWLILFDOO\�� ,W� LV� QR� SDUW� RI� P\� EHKDYLRXULVP� WR� UHMHFW� H[SODQDWLRQV� RI� WKH�EHKDYLRXU�RI�RUJDQLVPV�LQ�WHUPV�RI�ZKDW�LV�JRLQJ�RQ�LQ�WKH�EUDLQ�DQG�QHUYRXV�V\VWHP��1RU�LV�LW�FRPPLWWHG�WR�H[SODLQLQJ�WKDW�EHKDYLRXU�LQ�WHUPV�RI�PHFKDQLFDO�UHIOH[HV�RU�VWLPXOXV�UHVSRQVH�FRQQHFWLRQV��%HKDYLRXULVP�LQ�3V\FKRORJ\%HKDYLRXULVP�DV�DQ�DSSURDFK�WR�SV\FKRORJ\�LV�FRPPLWWHG�WR�WKH�IROORZLQJ�SULQFLSOHV��

%���3V\FKRORJ\�DV�WKH�6FLHQFH�RI�%HKDYLRXU��,W� ZDV� DFFHSWHG� E\� HYHU\� VFKRRO� RI� SV\FKRORJ\� XQWLO� WKH� DGYHQW� RI� WKH� �FRJQLWLYH� UHYROXWLRQ�� WKDW� DQ�HPSLULFDO� VFLHQFH�PXVW�EH�GHILQHG�E\� UHIHUHQFH� WR� WKH�SKHQRPHQD LW�REVHUYHV�DQG� VWXGLHV�� UDWKHU� WKDQ�E\�UHIHUHQFH�WR�WKH�WKHRUHWLFDO�FRQVWUXFWV LW�FXUUHQWO\�XVHV�WR�H[SODLQ�WKRVH�SKHQRPHQD��,W�LV�E\�DSSO\LQJ�WKLV�SULQFLSOH� WKDW� WKH�EHKDYLRXULVW�FRQFOXGHV� WKDW� WKH�SURSHU�GHILQLWLRQ�RI�SV\FKRORJ\� LV�DV� WKH�VFLHQFH�RI� WKH�EHKDYLRXU�RI�OLYLQJ�RUJDQLVPV��UDWKHU�WKDQ�DV�WKH�VFLHQFH�RI�WKH�PLQG��
%���7KH�2EMHFWLYLW\�3ULQFLSOH��7KH�2EMHFWLYLW\�3ULQFLSOH KROGV�WKDW�WKH�REVHUYDWLRQ�VWDWHPHQWV�ZKLFK�SURYLGH�WKH�IRXQGDWLRQ�RI�HPSLULFDO�NQRZOHGJH� DUH� DQG� FDQ� RQO\� EH� REVHUYDWLRQV� RI� SHUPDQHQW� VWDWHV� RI� DIIDLUV� LQ� WKH� SXEOLF� GRPDLQ� ZKRVH�FRUUHFW� GHVFULSWLRQ� ZLOO� EH� DJUHHG� E\� DQ\� FRPSHWHQW� REVHUYHU� ZKR� LV� DOVR� D� FRPSHWHQW� VSHDNHU� DQG�LQWHUSUHWHU� RI� WKH� ODQJXDJH� DQG� WHFKQLFDO� FRGH� LQ� FXUUHQW� XVH�� ,W� LV� D� FRQVHTXHQFH� RI� WKLV� SULQFLSOH� WKDW�FRQFOXVLRQV�DERXW�WKH�QDWXUH�RI�HYHQWV��ZKHWKHU� LQ� WKH�SXEOLF�RU� LQ�WKH�SULYDWH�GRPDLQ��PXVW�EH�EDVHG�RQ�REMHFWLYH�UHFRUGV�ZKRVH�UHODWLRQ�WR�WKH�HYHQWV�WKH\�UHFRUG�PXVW�EH�XQGHUVWRRG�EHIRUH�WKH\�FDQ�EH�UHOLHG�RQ��7KLV� PHDQV� WKDW� EHIRUH� ZH� FDQ� PDNH� VHULRXV� HYLGHQWLDO� XVH� RI� DQ� REMHFWLYH� UHFRUG� RI� D� VXEMHFW
V��LQWURVSHFWLYH�UHSRUW���ZH�QHHG�WR�XQGHUVWDQG�ERWK�WKH�QDWXUH�RI�ZKDW�LV�EHLQJ�UHSRUWHG�DQG�WKH�VHPDQWLFV�RI�WKH�SURFHVV�ZKHUHE\�WKH�UHSRUW�LV�JHQHUDWHG��
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%���7KH�5HMHFWLRQ�RI�0HQWDOLVWLF�([SODQDWLRQ��:KHQ�H[SODLQLQJ�WKH�EHKDYLRXU�RI�OLYLQJ�RUJDQLVPV�IRU�VFLHQWLILF�SXUSRVHV�EHKDYLRXULVWV�KDYH�WUDGLWLRQDOO\�REMHFWHG�WR�WKH�XVH�RI�ZKDW�KDYH�EHHQ�FDOOHG��PHQWDOLVWLF�H[SODQDWLRQV���([DFWO\�ZKDW�NLQGV�RI�H[SODQDWLRQ�TXDOLI\�DV��PHQWDOLVWLF��DQG�ZK\�WKH\�DUH�REMHFWLRQDEOH�KDV�QHYHU�EHHQ�PDGH�HQWLUHO\�FOHDU��,�WDNH�LW�WKDW�D�PHQWDOLVWLF� H[SODQDWLRQ� LV� RQH� ZKLFK� LQYRNHV� WKH� NLQGV� RI� SURFHVV�� LQVWDQWDQHRXV� HYHQW� DQG� RQJRLQJ�GLVSRVLWLRQDO� VWDWH� ZKLFK� DUH� UHIHUUHG� WR� LQ� WKH� �FRPPRQ� VHQVH�� RU� �IRON� SV\FKRORJLFDO�� H[SODQDWLRQV� RI�KXPDQ�DQG�DQLPDO�EHKDYLRXU�ZKLFK�ZH�HQFRXQWHU� LQ�RUGLQDU\�QRQ�WHFKQLFDO�GLVFRXUVH�� ,I� VR��P\�YLHZ� LV�WKDW�VXFK�H[SODQDWLRQV�DUH�VFLHQWLILFDOO\�REMHFWLRQDEOH�RQO\ LQ�VR�IDU�DV� WKH\�SUHVXSSRVH�WKDW� WKH�EHKDYLQJ�RUJDQLVP� LV� OLQJXLVWLFDOO\� FRPSHWHQW� DQG� UHO\� IRU� DQ� H[SODQDWLRQ�RI�ZK\� WKH� DJHQW� DFWHG� DV� VKH�GLG� RQ� D�TXRWDWLRQ�RI�ZKDW� VKH�PLJKW� EH� VXSSRVHG� WR�KDYH� VDLG� WR�KHUVHOI�ZKHQ�GHFLGLQJ�ZKDW� WR�GR�� ,W� VKRXOG�EH�REYLRXV�WKDW�VXFK�H[SODQDWLRQV�DUH�VFLHQWLILFDOO\�XQDFFHSWDEOH�ZKHQ�WKH�EHKDYLRXU�WR�EH�H[SODLQHG�LV�WKDW�RI�D�SUH�OLQJXLVWLF�RUJDQLVP��DQLPDO��RU�LQ�WKH�FDVH�RI�OLQJXLVWLF�EHKDYLRXU�LWVHOI��%XW�WKH�SULQFLSOH�RI�WKH�XQLW\�RI�VFLHQFH�UHTXLUHV�D� WKHRU\�WKDW�ZLOO�DSSO\�WR�DOO�IRUPV�RI�KXPDQ�DQG�DQLPDO�EHKDYLRXU��&RQVHTXHQWO\��D�IRUP�RI�H[SODQDWLRQ�ZKLFK�LV�UHVWULFWHG�LQ�LWV�VFRSH�WR�WKRVH�DVSHFWV�RI�KXPDQ�EHKDYLRXU�ZKLFK�DUH�LQGHHG�FRQWUROOHG� E\� OLQJXLVWLF� IRUPXODWLRQV� RI� WKH� FRQWLQJHQFLHV� LQYROYHG� LV� XQDFFHSWDEOH� IRU� WKH� SXUSRVHV� RI�VFLHQWLILF� WKHRU\�� WKRXJK� HTXDOO\� XQDFFHSWDEOH� LV� D� WKHRU\� ZKLFK� FDQQRW� DFFRPPRGDWH� WKH� SKHQRPHQRQ�ZKHUHE\�D�JUHDW�GHDO�RI�KXPDQ�EHKDYLRXU�LV�FRQWUROOHG�LQ�WKLV�ZD\��
%���7KH�7KUHH�7HUP�&RQWLQJHQF\��$W� WKH�PRODU� OHYHO�RI�DQDO\VLV�DOO� LQVWUXPHQWDO�RSHUDQW�EHKDYLRXU�LQFOXGLQJ�YHUEDO�EHKDYLRXU��ERWK�WKDW�RI�WKH�VSHDNHU�DQG�WKDW�RI�OLVWHQHU��LV�DFTXLUHG��PDLQWDLQHG�DQG�DEDQGRQHG�LQ�DFFRUGDQFH�ZLWK�WKH�SULQFLSOH�RI�WKH�WKUHH�WHUP�FRQWLQJHQF\ �6NLQQHU��������FRQVLVWLQJ�RI�
�� D�VHW�RI�$QWHFHGHQW�FRQGLWLRQV��� WKH�%HKDYLRXU�HPLWWHG�RU�RPLWWHG�XQGHU�WKRVH�FRQGLWLRQV��DQG��� WKH�&RQVHTXHQFHV�RI�VR�EHKDYLQJ�
%���'LVFULPLQDWLYH�6WLPXOL�DQG�(VWDEOLVKLQJ�&RQGLWLRQV��$�GLVWLQFWLRQ�QHHGV�WR�EH�GUDZQ�ZLWKLQ�WKH�DQWHFHGHQWV RI�EHKDYLRXU�EHWZHHQ GLVFULPLQDWLYH�VWLPXOL ZKRVH�HIIHFW� LV� WR� DOHUW� WKH� RUJDQLVP� WR� WKH� LPSHQGLQJ� SUHVHQFH� RU� DYDLODELOLW\� RI� D� SDUWLFXODU� EHKDYLRXU�FRQVHTXHQFH�UHODWLRQ�DQG�WKH�HVWDEOLVKLQJ�FRQGLWLRQV �0LFKDHO��������VXFK�DV�IRRG�GHSULYDWLRQ�RU�WKH�ODFN�RI�WKH�DSSURSULDWH�XWHQVLOV�UHTXLUHG�LQ�RUGHU�WR�HDW�WKH�IRRG�VHW�EHIRUH�RQH�LQ�D�VRFLDOO\�DFFHSWDEOH�PDQQHU��ZKLFK�GHWHUPLQH�WKH�YDOHQFH�RI�ERWK�WKH�DQWLFLSDWHG�DQG�WKH�DFWXDO�FRQVHTXHQFHV�RI�HPLWWLQJ�RU�RPLWWLQJ�WKH�EHKDYLRXU��L�H��ZKHWKHU�WKH�HIIHFW�RI�WKRVH�FRQVHTXHQFHV�LV�WR�VWUHQJWKHQ��UHLQIRUFH��RU�ZHDNHQ��GLVLQIRUFH �+DU]HP�	�0LOHV� ������ WKH� RUJDQLVP
V� GLVSRVLWLRQ� WR� HPLW� VLPLODU� EHKDYLRXU� RQ� VLPLODU� RFFDVLRQV� LQ� WKH�IXWXUH�� ,W� VKRXOG� EH� DSSDUHQW� WKDW� WKLV� GLVWLQFWLRQ� FRUUHVSRQGV� WR� WKDW� WUDGLWLRQDOO\� GUDZQ� EHWZHHQ��FRJQLWLRQ��DQG��PRWLYDWLRQ���
%���/HDUQLQJ�7KHRU\��:KLOH� QR� RQH� FRXOG� VHULRXVO\� GHQ\� WKDW� WKHUH� DUH� DVSHFWV� RI� ERWK� DQLPDO� DQG� KXPDQ� EHKDYLRXU� WKDW� DUH�LQQDWH�� DQG�RWKHU�DVSHFWV� WKDW� DUH� OHDUQHG��EHKDYLRXULVWV� KDYH� WUDGLWLRQDOO\�DWWDFKHG�JUHDWHU� LPSRUWDQFH� WR�WKH� ODWWHU� WKDQ� WR� WKH� IRUPHU�� DQG�ZRXOG� LQVLVW�ZLWK�PDQ\� FRQWHPSRUDU\� QHXURVFLHQWLVWV� WKDW� WKHUH� DUH� QR��KDUGZLUHG�� FRQQHFWLRQV� LQ� WKH� EUDLQ�� L�H��� QRWKLQJ� WKDW� LV� QRW� VXVFHSWLEOH� WR�PRGLILFDWLRQ� E\� VXEVHTXHQW�OHDUQLQJ�� ,Q� SDUWLFXODU� WKH\� KDYH� DOZD\V LQVLVWHG� WKDW�� DOWKRXJK� LWV� DFTXLVLWLRQ� KDV� XQGRXEWHGO\� EHHQ�IDFLOLWDWHG�E\�JHQHWLF�PXWDWLRQV��OLQJXLVWLF�FRPSHWHQFH��ERWK�WKDW�RI�WKH�OLVWHQHU�DQG�WKDW�RI�WKH�VSHDNHU��LV�DFTXLUHG�LQ�DFFRUGDQFH�ZLWK�WKH�VDPH�SULQFLSOHV�DV�DUH�REVHUYHG�LQ�H[SHULPHQWDO�VWXGLHV�RI�DQLPDO�OHDUQLQJ��&RQWHPSRUDU\�OHDUQLQJ�WKHRU\��KRZHYHU��KDV�PRYHG�RQ�LQ�D�QXPEHU�RI�UHVSHFWV�IURP�WKH�SRVLWLRQ�DGRSWHG�E\�PRVW�EHKDYLRXULVWV� LQ� WKH� ����V�DQG�HDUO\�����V�EHIRUH�EHKDYLRXULVP�ZDV� VZDPSHG�E\� WKH�FRJQLWLYH�UHYROXWLRQ��2QH�SULQFLSOH�ZKLFK�DW�WKDW�WLPH�KDG�RQO\�EHJXQ�WR�LPSUHVV�LWVHOI�RQ�WKH�VFLHQWLILF�FRPPXQLW\�ZDV� WKDW� H[SRXQGHG� LQ� )HUVWHU� 	� 6NLQQHU
V� ������� ERRN� 6FKHGXOHV� RI� 5HLQIRUFHPHQW�� QDPHO\� WKDW�LQVWUXPHQWDO�RSHUDQW�UHLQIRUFHPHQW�LV�DV�PXFK�D�PDWWHU�RI�PDLQWDLQLQJ�RQJRLQJ�EHKDYLRXU�DV�RI�DFTXLULQJ�QHZ�SDWWHUQV��$QRWKHU�SULQFLSOH�ZKLFK�KDG�EHHQ�DURXQG�IRU�D�ORQJ�WLPH��EXW�ZKLFK�KDV�RQO\�UHFHQWO\�EHJXQ�WR�PDNH�LWV�PDUN�LV�WKDW�GHPRQVWUDWHG�E\�0LOOHU�	�.RQRUVNL��������.RQRUVNL�������ZKHQ�WKH\�VKRZHG�WKDW�XQGHUO\LQJ�HYHU\�FDVH�RI�LQVWUXPHQWDO�RSHUDQW�OHDUQLQJ�WKHUH�LV�D�FODVVLFDO�FRQGLWLRQLQJ�WR�WKH�NLQDHVWKHWLF�IHHGEDFN�IURP�WKH�LQVWUXPHQWDO�RSHUDQW�UHVSRQVH�DV� LW�GHYHORSV�RI� WKH�DXWRQRPLF�UHVSRQVH�HOLFLWHG�E\�WKH�
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LQVWUXPHQWDO�RSHUDQW�UHLQIRUFHU�LQ�WKH�FDVH�RI�D�SRVLWLYHO\�UHLQIRUFHG�UHVSRQVH�DQG�E\�WKH�DYHUVLYH�VWLPXOXV�LQ� WKH� FDVH� RI� D� QHJDWLYHO\� UHLQIRUFHG� UHVSRQVH�� 0RUH� UHFHQWO\�� WKLV� REVHUYDWLRQ� KDV� EHHQ� JLYHQ� DGGHG�VLJQLILFDQFH�E\�WKH�ZRUN�RI�WKH�DVVRFLDWLYH�OHDUQLQJ�WKHRULVWV��5HVFRUOD�	�:DJQHU�������ZKLFK�VXJJHVWV��LI�LW� GRHV� QRW� DFWXDOO\� GHPRQVWUDWH�� WKDW�ZKDW� WKH� RUJDQLVP� OHDUQV� LQ� D� FODVVLFDO� FRQGLWLRQLQJ� VLWXDWLRQ� LV� WR��H[SHFW���� WKH� 86�� JLYHQ� WKH� &6�� WKDW� VXFK� H[SHFWDWLRQV� GHYHORS� LQ� DFFRUGDQFH� ZLWK� WKH� 3ULQFLSOH� RI�$VVRFLDWLRQ� E\� &RQWLJXLW\� �+XPH� ������� ZKHQHYHU� D� VWLPXOXV� RI� RQH� W\SH� LV� UHJXODUO\� IROORZHG� E\� D�VWLPXOXV�RI�DQRWKHU�W\SH��DQG�WKDW�WKH�IXQFWLRQ�RI�WKH�DXWRQRPLF�85�LQ�WKH�FODVVLFDO�FRQGLWLRQLQJ�VLWXDWLRQ�LV�VLPSO\�WR�PDNH�WKLV�H[SHFWDWLRQ�YLVLEOH�LQ�WKH�IRUP�RI DQ�DXWRQRPLF�&5��&RPELQLQJ�WKLV�YLHZ�RI�FODVVLFDO�FRQGLWLRQLQJ�ZLWK� WKH�0LOOHU�.RQRUVNL� HYLGHQFH�RQ� WKH� RQH�KDQG� DQG� WKH� HYLGHQFH� �$GDPV�	�'LFNLQVRQ�������RI�WKH�HIIHFW�RI�UHLQIRUFHU�GHYDOXDWLRQ�RQ�DQ�LQVWUXPHQWDO�RSHUDQW�UHVSRQVH�RQ�WKH�RWKHU�VKRZV�WKDW�LQ�LQVWUXPHQWDO�RSHUDQW� OHDUQLQJ� WKH� RUJDQLVP� OHDUQV� WR� H[SHFW� FHUWDLQ� FRQVHTXHQFHV�� JLYHQ� D� SDUWLFXODU�FRPELQDWLRQ� RI� GLVFULPLQDWLYH� VWLPXOXV� DQG� WKH� IHHGEDFN� RI� DQ� LQVWUXPHQWDO�RSHUDQW� UHVSRQVH�� ,W� DOVR�VXJJHVWV� WKDW� WKH� ZD\� WKH� RUJDQLVP� EHKDYHV� LQ� UHVSRQVH� WR� WKDW� H[SHFWDWLRQ� ZLOO� GHSHQG� RQ� WKH� YDOXH� LW�FXUUHQWO\� DWWDFKHV� WR� WKRVH� FRQVHTXHQFHV� �5HVFRUOD� ������� )URP� WKLV� LW� ZRXOG� VHHP� WKDW� WKH� OHDUQLQJ�SULQFLSOH� WKDW�DSSOLHV�GHSHQGV�RQ� WKH� OHYHO�RI�DQDO\VLV�XQGHU�GLVFXVVLRQ��7KXV�DW� WKH�QHXUR�V\QDSWLF� OHYHO�VRPH�YHUVLRQ�RI�WKH�+HEE��������3ULQFLSOH�ZRXOG�VHHP�WR�DSSO\��,�ILQG�WKH�YHUVLRQ�SURSRVHG�E\�0RQWDJXH��*DOO\�	�(GHOPDQ��������WKH�PRVW�FRQYLQFLQJ��$W�WKH�PHQWDO�SURFHVV�RU��WR�XVH�(GHOPDQ
V��������WHUP��WKH��QHXURQDO�JURXS��OHYHO� WKH�$VVRFLDWLRQ�E\�&RQWLJXLW\�RU�6WLPXOXV�6WLPXOXV�([SHFWDQF\�3ULQFLSOH�DSSOLHV��ZKLOH�DW�WKH�PRODU�EHKDYLRXUDO�OHYHO�LW�LV�WKH�/DZ�RI�(IIHFW��7KRUQGLNH��������%HKDYLRXULVP�LQ�/LQJXLVWLFV7KH� EHKDYLRXULVW� DSSURDFK� WR� WKH� VFLHQFH� DQG� SKLORVRSK\� RI� ODQJXDJH�� WKH� SRVLWLRQ� 3ODFH� ������� FDOOV��OLQJXLVWLF�EHKDYLRXULVP���LV�FRPPLWWHG�WR�WKH�IROORZLQJ�SULQFLSOHV��
/���/DQJXDJH�DV�&RPPXQLFDWLRQ�LQ�WKH�6HUYLFH�RI�7HFKQRORJ\��/DQJXDJH� LV� D� IRUP� RI� EHKDYLRXU� ZKLFK� KDV� HYROYHG� LQ� WKH� ILUVW� LQVWDQFH� E\� YLUWXH� RI� DOORZLQJ� WKH�GHYHORSPHQW�RI�WKH�NLQG�RI�VRFLDO�FRQWURO DQG�LQIRUPDWLRQ�WUDQVPLVVLRQ ZLWKLQ�WKH�VRFLDO�JURXS�ZKLFK�DUH�QHHGHG�IRU�WKH�LPSOHPHQWDWLRQ�RI�WKH�WHFKQRORJ\ UHTXLUHG�WR�DGDSW�WR�WKH�HQYLURQPHQW�LQ�ZKLFK�WKH�JURXS�ILQGV�LWVHOI��
/���/DQJXDJH�DQG�7KRXJKW��/DQJXDJH�KDV�DQ�HTXDOO\�LPSRUWDQW�EXW�RQWRORJLFDOO\�GHULYDWLYH�IXQFWLRQ�RI�DOORZLQJ�LWV�SRVVHVVRUV�WR�VROYH�SUREOHPV��ERWK�WHFKQRORJLFDO�DQG�SHUVRQDO��WKURXJK�V\PEROLF�UHSUHVHQWDWLRQV RI�WKH�FRQVHTXHQFHV�RI�GRLQJ�RQH� WKLQJ� UDWKHU� WKDQ� DQRWKHU�� ,W� VHHPV� WROHUDEO\� FHUWDLQ� WKDW� WKH� DELOLW\� WR� VROYH� SUREOHPV� E\�PHDQV� RI�LFRQLF�UHSUHVHQWDWLRQV �PHQWDO�LPDJHV��RI�WKH�SDVW�FRQVHTXHQFHV�RI�HPLWWLQJ�RU�RPLWWLQJ�GLIIHUHQW�NLQGV�RI�EHKDYLRXU� LQ� FLUFXPVWDQFHV� UHVHPEOLQJ� WKRVH� FXUUHQWO\� SUHYDLOLQJ� LV� SDUW� RI� RXU� FRPPRQ� PDPPDOLDQ�KHULWDJH��%XW��QRW�RQO\�DUH�VXFK� LFRQLF� UHSUHVHQWDWLRQV� LQFRPPXQLFDEOH� IURP�RQH�RUJDQLVP�WR�DQRWKHU�� LQ�WKH� DEVHQFH� RI� ODQJXDJH� WKH\� DUH� QHFHVVDULO\� UHVWULFWHG� WR� EHKDYLRXU�FRQVHTXHQFH� UHODWLRQV� ZKLFK� WKH�RUJDQLVP�KDV�H[SHULHQFHG�LQ�LWV�RZQ�FDVH��
/���7KH�6HQWHQFH�DV�WKH�)XQFWLRQDO�8QLW�LQ�/LQJXLVWLF�&RPPXQLFDWLRQ��7KH� VHQWHQFH LV� WKH� IXQFWLRQDO� XQLW� RI� ODQJXDJH�� WKH� XQLW� ZKLFK�PXVW� EH� FRPSOHWHG� LI� DQ� XWWHUDQFH� LV� WR�HIIHFWLYHO\� FRQWURO� WKH� OLVWHQHU
V� EHKDYLRXU� DQG� VHFXUH� WKH� UHLQIRUFHPHQW� IURP� WKH� OLVWHQHU� RQ� ZKLFK� WKH�FRQWLQXDWLRQ�RI�WKH�VSHDNHU
V�WXUQ�DQG�KHQFH�WKH�FRQYHUVDWLRQ�DV�D�ZKROH�GHSHQGV��
/���1RYHO�6HQWHQFH�&RQVWUXFWLRQ��$V�&KRPVN\�������HWF���KDV�DOZD\V�LQVLVWHG��WKRXJK�WKH\�DUH�PDGH�XS�RI�XQLWV��ZRUGV��SKUDVHV�DQG�VHQWHQFH�IUDPHV�� ZKLFK� DUH UHSHDWHG�� VHQWHQFHV�� LQ� VR� IDU� DV� WKH\� DUH� XVHG� WR� FRQYH\� LQIRUPDWLRQ�� DUH� VHOGRP�UHSHDWHG�ZRUG� IRU�ZRUG�� DQG�DUH� W\SLFDOO\�FRQVWUXFWHG�DQHZ RQ�HDFK�RFFDVLRQ�RI�XWWHUDQFH��%XW�DOWKRXJK�DQ\�UHDVRQDEO\�LQWHOOLJHQW�VSHDNHU�FDQ�EUHDN�GRZQ�KHU�VHQWHQFHV�LQWR�WKHLU�FRQVWLWXHQW�ZRUGV�ZKHQ�FDOOHG�RQ�WR�GR�VR��LQ�SUDFWLFH��VHQWHQFHV�DUH�DVVHPEOHG��QRW�IURP�WKHLU�LQGLYLGXDO�FRQVWLWXHQW�ZRUGV��EXW�IURP�ZKDW�0LOOHU��������FDOOV��SUHIDEULFDWHG�FKXQNV���SKUDVHV��HPEHGGHG�VHQWHQFHV�DQG�VHQWHQFH�IUDPHV�ZKLFK��LQ�WKH�RYHUZKHOPLQJ�PDMRULW\�RI�FDVHV��DUH�ERUURZHG�E\�LPLWDWLRQ�IURP�RWKHU�VSHDNHUV��
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/���1RYHO�6HQWHQFHV�DQG�WKH�5HSUHVHQWDWLRQ�RI�8QIDPLOLDU�&RQWLQJHQFLHV��7KH�VSHDNHU
V�DELOLW\� WR�FRQVWUXFW�DQG� WKH� OLVWHQHU
V�DELOLW\� WR�FRQVWUXH�VHQWHQFHV� WKH� OLNH�RI�ZKLFK�QHLWKHU�SDUW\�QHHG�KDYH�HQFRXQWHUHG�EHIRUH��DOORZV�WKH�VSHDNHU�ERWK�WR�LQGXFH�WKH�OLVWHQHU�WR�HPLW�EHKDYLRXU�ZKLFK�KH� RU� VKH� PD\� QHYHU� KDYH� HPLWWHG� EHIRUH� DQG� FRPPXQLFDWH� WR� OLVWHQHU� LQIRUPDWLRQ� DERXW� FRQWLQJHQFLHV��DQWHFHGHQW�EHKDYLRXU�FRQVHTXHQFH� UHODWLRQV�� WKH� OLNH� RI� ZKLFK� KH� RU� VKH� QHHG� KDYH� KDG� QR� SUHYLRXV�H[SHULHQFH��
/���6HQWHQFH�&RQVWUXFWLRQ�DQG�WKH�:LQ�6KLIW�)DLO�6WD\�&RQWLQJHQF\��8QOLNH� WKH� VLWXDWLRQ� SUHVHQWHG� WR� WKH� RUJDQLVP� E\� WKH� 6NLQQHU� ER[� ZKLFK� LV� D� ZLQ�VWD\�� IDLO�VKLIWFRQWLQJHQF\��DW�WKH�OHYHO�RI�VHQWHQFH�FRQVWUXFWLRQ�YHUEDO�EHKDYLRXU�LV�RQ�ZLQ�VKLIW��IDLO�VWD\ FRQWLQJHQF\�LQ�ZKLFK�ZKDW�DUH�YDULRXVO\�UHIHUUHG�WR�DV��EDFN�FKDQQHOV����UHVSRQVH�WRNHQV��RU��YHUEDO�UHLQIRUFHUV��SOD\�DQ�HVVHQWLDO� UROH� LQ� LQGLFDWLQJ� WR� WKH� VSHDNHU� WKDW�KLV�RU� KHU� VHQWHQFH�KDV�EHHQ� VXFFHVVIXO�� WKXV�DOORZLQJ� WKH�VSHDNHU�WR�SURFHHG�WR�WKH�QH[W�VHQWHQFH��2QO\�ZKHQ�WKH�OLVWHQHU
V�UHVSRQVH�LQGLFDWHV�IDLOXUH�WR�FRPPXQLFDWH�RU�SHUVXDGH�LV�D�VHQWHQFH�UHSHDWHG��(YHQ�ZKHQ�LW�LV�UHSHDWHG��LW�LV�XVXDOO\�ZLWK�D�GLIIHUHQW�LQWRQDWLRQ��LI�QRW�ZLWK�GLIIHUHQW�ZRUGV��
/���7KH�3LFWXUH�7KHRU\�RI�WKH�0HDQLQJ�RI�6HQWHQFHV��$FFRUGLQJ�WR�WKH�SLFWXUH�WKHRU\�RI�PHDQLQJ �:LWWJHQVWHLQ������������LQ�WKH�IRUP�LQ�ZKLFK�,�VXEVFULEH�WR�LW��D�VHQWHQFH�LV�FRPSOHWH�ZKHQ�LW�GHSLFWV��LQ�D�PDQQHU�FDSDEOH�RI�EHLQJ�GHFLSKHUHG�E\�DQ\�FRPSHWHQW�OLVWHQHU��D�FRPSOHWH�VLWXDWLRQ �%DUZLVH�DQG�3HUU\��������$�VLWXDWLRQ�LV�HLWKHU�DQ�HYHQW ZKHUHE\�D�FKDQJH�RFFXUV�LQ�HLWKHU�WKH�SURSHUWLHV�RI�DQ�LQGLYLGXDO�HQWLW\�RU�WKH�UHODWLRQV�EHWZHHQ�WZR�RU�PRUH�LQGLYLGXDOV��RU�D�VWDWH�RIDIIDLUV LQ� ZKLFK� D� SURSHUW\� RI� DQ� LQGLYLGXDO� RU� D� UHODWLRQ� EHWZHHQ� WZR� RU� PRUH� LQGLYLGXDOV� UHPDLQV�XQFKDQJHG�IRU�D�SHULRG�RI�WLPH��7KH�QDWXUH�RI�ZKDW�SHUVLVWV�RU�FKDQJHV�LV�LQGLFDWHG�E\�WKH�YHUE�SKUDVH RU�SUHGLFDWH��WKH�LQGLYLGXDO�RU�LQGLYLGXDOV�LQYROYHG�E\�QRXQ�SKUDVHV RU�DUJXPHQWV��
/���7KH�$VVRFLDWLYH�/HDUQLQJ�RI�:RUG�DQG�3KUDVH�0HDQLQJ��8QOLNH� WKH� VHQWHQFHV�RI�ZKLFK� WKH\� IRUP�SDUW� DQG� WR�ZKRVH�PHDQLQJ� WKH\�FRQWULEXWH�� WKH�FRQVWLWXHQWV�RI�VHQWHQFHV��ZRUGV��SKUDVHV DQG�VHQWHQFH�IUDPHV��DUH�UHSHDWHG��8QOLNH�WKH�VHQWHQFHV�RI�ZKLFK�WKH\�IRUP�SDUW�DQG�WR�ZKRVH�VLWXDWLRQ�GHSLFWLQJ�IXQFWLRQ�WKH\�FRQWULEXWH��ZRUGV��SKUDVHV�DQG�VHQWHQFH�IUDPHV�DFTXLUH�WKHLU�VHPDQWLF�IXQFWLRQ�E\�YLUWXH�RI�D�UHSHDWHG�SDVW�DVVRFLDWLRQ EHWZHHQ�WKH�OLQJXLVWLF�XQLW��ZRUG�RU�SKUDVH��DQG�WKH�DVSHFW�RI�WKH�YDULRXV�VLWXDWLRQV�LQWR�ZKRVH�GHSLFWLRQ�LW�HQWHUV�DQG�ZKLFK�LW�GHSLFWV��
/���/H[LFDO�:RUGV��6\QWDFWLF�:RUGV�DQG�%LFNHUWRQ
V�3URWR�/DQJXDJH��:RUGV�DV�WKH�VPDOOHVW�IXQFWLRQDOO\�GLVFUHWH�FRQVWLWXHQWV�RI�SKUDVHV�DQG�VHQWHQFHV�DUH�RI�WZR�NLQGV��OH[LFDO�ZRUGV �QRXQV��YHUEV��DGMHFWLYHV�DQG�DGYHUEV��DQG�V\QWDFWLF�ZRUGV RU��DV�6NLQQHU��������KDV�LW���DXWRFOLWLFV���7KH�GHYHORSPHQWDO�HYLGHQFH�VKRZV�WKDW�WKH�HDUOLHVW�VHQWHQFHV�WKDW�D�FKLOG�SURGXFHV�DUH�RQHV�FRQVLVWLQJ�RQO\�RI� OH[LFDO� ZRUGV� DQG� LQ WKH� ILUVW� LQVWDQFH� RQO\� RI� YHUEV� DQG� QRXQV� �%LFNHUWRQ
V� ����� �SURWR�ODQJXDJH����7KHUH�LV�DOVR�HYLGHQFH��0RUIRUG�HW�DO��������0RUIRUG�������IURP�VWXGLHV�RI��KRPHVLJQLQJ���LQGLYLGXDO�VLJQ�ODQJXDJHV�GHYHORSHG�E\�WKH�GHDI�ZKR�KDYH�QR�DFFHVV�WR�RWKHU�VLJQ�ODQJXDJH�XVHUV��WKDW�LFRQLF�VLJQV��WKRVH�ZKHUH� WKH� VLJQ� UHVHPEOHV� WKH�QDWXUDO� VLJQV�ZKLFK� UHJXODUO\�DFFRPSDQ\�DQG� WKXV� VLJQDO� WKH�SUHVHQFH�RI� D�SDUWLFXODU�REMHFW�RU�NLQG�RI�REMHFW�RU�HYHQW��SUHFHGH�V\PEROLF�VLJQV��WKRVH�ZKHUH�WKH�FRQQHFWLRQ�EHWZHHQ�WKH�VLJQ� DQG� ZKDW� LW� VWDQGV� IRU� LV� DUELWUDU\�� 1HHGOHVV� WR� VD\�� DOO� V\QWDFWLF� ZRUGV�� SUHIL[HV� DQG� VXIIL[HV� DUH�V\PEROLF�LQ�WKLV�VHQVH��
/����0XWDWLRQV�DQG�WKH�)DFLOLWDWLRQ�RI�/DQJXDJH�/HDUQLQJ��7KHUH�LV�HYLGHQFH�ERWK�IURP�GHYHORSPHQWDO�HYHQWV��VXFK�DV�WKH��QDPLQJ�H[SORVLRQ��DQG�D��FULWLFDO�SHULRG��IRU� WKH� DFTXLVLWLRQ� RI� V\QWD[�� DQG� IURP� WKH� H[LVWHQFH� RI� FRUUHVSRQGLQJ� VWUXFWXUHV� LQ� WKH� KXPDQ� EUDLQ��:HUQLFNH
V�DUHD LQ�WKH�FDVH�RI�QDPLQJ�DQG�%URFD
V�DUHD LQ�WKH�FDVH�RI�V\QWD[��RI�PXWDWLRQV�WKDW�KDYH�EHHQ�VHOHFWHG� LQ� WKH FRXUVH� RI� KXPDQ� HYROXWLRQ�ZKLFK�� WRJHWKHU�ZLWK� WKH� FKDQJHV� WR�PRXWK� DQG� ODU\Q[�ZKLFK�KDYH�PDGH� VSHHFK� SRVVLEOH�� KDYH� JLYHQ� RXU� VSHFLHV� DQ� DELOLW\� WR� DFTXLUH� ODQJXDJH� WKDW� QR� RWKHU� VSHFLHV�SRVVHVVHV�� 1HYHUWKHOHVV�� WKH� ODFN� RI� FRQWLQXLW\� EHWZHHQ� WKHVH� VWUXFWXUHV� DQG� WKH� LQQDWH� FRPPXQLFDWLRQ�V\VWHP� RI� SUH�OLQJXLVWLF� RUJDQLVPV�� D� V\VWHP�ZKLFK� VXUYLYHV� LQ� RXU� VSHFLHV� LQ� WKH� IRUP� RI� WKH� VR�FDOOHG��ODQJXDJH� RI� HPRWLRQ��� HPSKDVLVHV� WKH� IDFW� WKDW� ODQJXDJH� LV� VRPHWKLQJ� WKDW� KDV� WR� EH� OHDUQHG E\� ERWK�VSHDNHU�DQG�OLVWHQHU��,I�LW�ZHUH�QRW��LW�ZRXOG�QRW�EH�DEOH�WR�DGDSW�DQG�FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�D�QHZ�WHFKQRORJ\�DV�WKH�JURXS�PRYHV�LQWR�D�QHZ�HQYLURQPHQW��
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5HIHUHQFHV�$GDPV��&��'��	�'LFNLQVRQ��$���������,QVWUXPHQWDO�UHVSRQGLQJ�IROORZLQJ�UHLQIRUFHU�GHYDOXDWLRQ�4XDUWHUO\�-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\�����%�����������%DUZLVH��-��	�3HUU\��-���������6LWXDWLRQV�DQG�$WWLWXGHV��&DPEULGJH��0$��0�,�7��3UHVV��%LFNHUWRQ��'���������/DQJXDJH�DQG�6SHFLHV��&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��&KRPVN\��1���������6\QWDFWLF�6WUXFWXUHV��7KH�+DJXH��0RXWRQ��(GHOPDQ��*��0�� �������1HXUDO�'DUZLQLVP��7KH�7KHRU\� RI�1HXURQDO�*URXS�6HOHFWLRQ��1HZ�<RUN��%DVLF�%RRNV��)HUVWHU��&��%��	�6NLQQHU��%��)��������6FKHGXOHV�RI�5HLQIRUFHPHQW��1HZ�<RUN��$SSOHWRQ�&HQWXU\�&URIWV��+DU]HP��3��	�0LOHV��7��5���������&RQFHSWXDO�LVVXHV�LQ�RSHUDQW�SV\FKRORJ\��1HZ�<RUN��:LOH\��+HEE��'��2����������7KH�2UJDQL]DWLRQ�RI�%HKDYLRU��1HZ�<RUN��:LOH\��+XPH��'��������������$�7UHDWLVH�RQ�+XPDQ�1DWXUH��/�$��6HOE\�%LJJH��(G�����QG�(GLWLRQ��3�+��1LGGLWFK��(G����2[IRUG��&ODUHQGRQ�3UHVV��.RQRUVNL�� -�� ������� &RQGLWLRQHG� 5HIOH[HV� DQG� 1HXURQ� 2UJDQL]DWLRQ�� (QJOLVK� WUDQVODWLRQ� E\� 6�� *DUU\��&DPEULGJH��&�8�3��0LFKDHO��-���������'LVWLQJXLVKLQJ�EHWZHHQ�GLVFULPLQDWLYH�DQG�PRWLYDWLRQDO�IXQFWLRQV�RI�VWLPXOL��-RXUQDO�RI�WKH�([SHULPHQWDO�$QDO\VLV�RI�%HKDYLRU���������������0LOOHU�� -�� ������� $FTXLULQJ� VSRQWDQHRXV� VSRNHQ� ODQJXDJH�� WKH� UROH� RI� VLPSOH� V\QWD[� DQG� UHDG\�PDGH�SKUDVHV��3DSHU�SUHVHQWHG�WR�WKH��WK�,QWHUQDWLRQDO�3UDJPDWLFV�&RQIHUHQFH��5HLPV����WK�-XO\�������0LOOHU�� 6��	�.RQRUVNL�� -�� ������� 6XU� XQH� IRUPH� SDUWLFXOLqUH� GHV� UpIOH[HV� FRQGLWLRQHOOHV��&��5�� 6RF�� %LRO��3DULV�� ���� ����������� )RU� D� PRUH� GHWDLOHG� GHVFULSWLRQ� RI� WKHVH� H[SHULPHQWV� LQ� (QJOLVK� VHH�.RQRUVNL��������SS�����������0RQWDJXH��3��5���*DOO\��-��$���	�(GHOPDQ��*��0���������6SDWLDO�VLJQDOOLQJ�LQ�WKH�GHYHORSPHQW�DQG�IXQFWLRQ�RI�QHXUDO�FRQQHFWLRQV��&HUHEUDO�&RUWH[��������������0RUIRUG��-��3���������,QVLJKWV�LQWR�ODQJXDJH�IURP�WKH�VWXG\�RI�JHVWXUH��D�UHYLHZ�RI�UHVHDUFK�RQ�WKH�JHVWXUDO�FRPPXQLFDWLRQ�RI�QRQ�VLJQLQJ�GHDI SHRSOH��/DQJXDJH�	�&RPPXQLFDWLRQ���������������0RUIRUG�� -�� 3��� 6LQJOHWRQ�� -�� /�� 	� *ROGLQ�0HDGRZ�� 6�� ������� 7KH� UROH� RI� LFRQLFLW\� LQ� PDQXDO�FRPPXQLFDWLRQ�� ,Q� .�� %HDOV�� *�� &RRNH�� '�� .DWKPDQ�� 6�� .LWD�� .��(��0F&XOORXJK� 	� '�� 7HVWHQ��(GV���3DSHUV�IURP�WKH�&KLFDJR�/LQJXLVWLF�6RFLHW\������9ROXPH����7KH�3DUDVHVVLRQ��SS�����������3ODFH��8��7���������/LQJXLVWLF�EHKDYLRULVP�DV�D�SKLORVRSK\�RI�HPSLULFDO�VFLHQFH�� ,Q�:��2
'RQRKXH�	�5��.LWFKHQHU��(GV���7KH�3KLORVRSK\�RI�3V\FKRORJ\��/RQGRQ��6DJH��&KDSWHU����SS�����������5HVFRUOD�� 5�� $�� �������$VVRFLDWLYH� UHODWLRQV� LQ� LQVWUXPHQWDO� OHDUQLQJ�� 7KH� HLJKWHHQWK� %DUWOHWW�0HPRULDO�/HFWXUH��4XDUWHUO\�-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\����%��������5HVFRUOD��5�$��	�:DJQHU��$�5���������$�WKHRU\�RI�3DYORYLDQ�FRQGLWLRQLQJ��9DULDWLRQV�LQ�WKH�HIIHFWLYHQHVV�RI� UHLQIRUFHPHQW� DQG� QRQ�UHLQIRUFHPHQW�� ,Q� $�� +�� %ODFN� 	� :�� )�� 3URNDV\� �(GV��� &ODVVLFDO�&RQGLWLRQLQJ��9RO�����&XUUHQW�5HVHDUFK�DQG�7KHRU\��(QJOHZRRG�&OLIIV��1-��3UHQWLFH�+DOO��6NLQQHU��%��)���������9HUEDO�%HKDYLRU��1HZ�<RUN��$SSOHWRQ�&HQWXU\�&URIWV��6NLQQHU��%��)���������&RQWLQJHQFLHV�RI�5HLQIRUFHPHQW��1HZ�<RUN��$SSOHWRQ�&HQWXU\�&URIWV��7KRUQGLNH��(��/���������$QLPDO�,QWHOOLJHQFH��1HZ�<RUN��0DFPLOODQ��:LWWJHQVWHLQ�� /�� ������������ 7UDFWDWXV� ORJLFR�SKLORVRSKLFXV�� $QQDOHQ� GHU� 1DWXUSKLORVRSKLH�� 7UDFWDWXV�/RJLFR�SKLORVRSKLFXV :LWK� VHFRQG� (QJOLVK� WUDQVODWLRQ� E\� '�� )�� 3HDUV� 	� %�� )�� 0F*XLQHVV��/RQGRQ��5RXWOHGJH�	�.HJDQ�3DXO��1RWHV��� 3URYLGHG� LWV� JUDPPDWLFDO� REMHFW� LV� QRW� DQ� HPEHGGHG� VHQWHQFH� LQ� RUDWLR� REOLTXD RU� LQGLUHFW� UHSRUWHG�VSHHFK��DQG�XQOLNH�WKH�YHUE�CSUHGLFW
�ZKLFK�LV�RIWHQ�XVHG�LQ�WKLV�FRQWH[W�E\�DVVRFLDWLYH�OHDUQLQJ�WKHRULVWV��WKH�YHUE�CH[SHFW
�LV�RQH�RI�WKH�PHQWDOLVWLF�FRQFHSWV�WKDW�GRHV�QRW SUHVXSSRVH�OLQJXLVWLF�FRPSHWHQFH�RQ�WKH�SDUW�RI�WKH�RUJDQLVP�FRQFHUQHG�DQG�LV�WKHUHIRUH�LPPXQH�WR�WKH�REMHFWLRQ�UDLVHG�WR�VXFK�H[SUHVVLRQV�LQ�6HFWLRQ�%��DERYH��
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(YLGHQFH�IRU�WKH�5ROH�RI�2SHUDQW�5HLQIRUFHPHQW�LQ�WKH�$FTXLVLWLRQ�DQG�0DLQWHQDQFH�RI�/LQJXLVWLF�&RPSHWHQFH
8OOLQ�7��3ODFH7KLUVN��1RUWK�<RUNVKLUH

$EVWUDFW��/LQJXLVWLF� FRPSHWHQFH� LV� GHILQHG�� IROORZLQJ� &KRPVN\�� DV� WKH� DELOLW\� ERWK� WR�FRQVWUXFW�DQG�FRQVWUXH�QRYHO�FRPELQDWLRQV�RI�IDPLOLDU�ZRUGV�DQG�SKUDVHV�ZKLFK�VHUYH�WR�GHSLFW�VLWXDWLRQV�WKH�OLNH�RI�ZKLFK�QHLWKHU�VSHDNHU�QRU�OLVWHQHU�QHHG�KDYH�HQFRXQWHUHG�LQ�WKHLU� RZQ� FDVH�� 7KH� YLHZ� WKDW� OLQJXLVWLF� FRPSHWHQFH� LQ� WKLV� VHQVH� LV� DFTXLUHG� DQG�PDLQWDLQHG� DFFRUGLQJ� WR� WKH� SULQFLSOH� RI� VHOHFWLYH� RSHUDQW� UHLQIRUFHPHQW� LV� GHIHQGHG��SDUWO\� RQ� JURXQGV� RI� HYROXWLRQDU\� SUREDELOLW\� DQG� WKH� VSHFLDO QDWXUH� RI� KXPDQ�HQYLURQPHQWDO�DGDSWDWLRQ��DQG�SDUWO\�RQ�WKH�EDVLV�RI�WZR�VWUDQGV�RI�HPSLULFDO�HYLGHQFH��H[SHULPHQWDO�HYLGHQFH�IURP�VWXGLHV�RI��YHUEDO�FRQGLWLRQLQJ��DQG�REVHUYDWLRQDO�HYLGHQFH�RI� QDWXUDOO\�RFFXUULQJ� YHUEDO� LQWHUDFWLRQV� LQ� WKH� ZRUN� RI� GLVFRXUVH� DQG� FRQYHUVDWLRQ�DQDO\VWV�� $OWKRXJK� WKLV� IRUP� RI� VHOHFWLYH� RSHUDQW� UHLQIRUFHPHQW� GLIIHUV� LQ� D� QXPEHU� RI�UHVSHFWV� IURP� WKDW� W\SLFDOO\� REVHUYHG� LQ� WKH� 6NLQQHU� ER[�� WDNHQ� LQGLYLGXDOO\�� WKHUH� DUH�SUHFHGHQWV�LQ�DQLPDO�OHDUQLQJ�IRU�DOO�WKH�GLVWLQFWLYH�IHDWXUHV�RI�WKLV�IRUP�RI�OHDUQLQJ��%XW�LI�OLQJXLVWLF�FRPSHWHQFH�LV�DFTXLUHG�DFFRUGLQJ�WR�WKH�VDPH�SULQFLSOHV�RI�VHOHFWLYH�RSHUDQW�UHLQIRUFHPHQW� DV� DSSO\� LQ� WKH� FDVH� RI� DQLPDO� OHDUQLQJ�� WKDW� SULQFLSOH� E\� LWVHOI� FDQQRW�H[SODLQ�ZK\�RQO\�KXPDQV�KDYH�GHYHORSHG�ODQJXDJH�DQG�ZK\�DSHV�FDQ��DW�EHVW��DWWDLQ�WR�WKH�OLQJXLVWLF�FRPSHWHQFH�RI�D�KXPDQ�WZR�\HDU�ROG�/DQJXDJH�LV�OHDUQHG&RQWUDU\� WR� WKH� RSLQLRQ� RI� &KRPVN\� �������� ODQJXDJH�� ERWK� WKH� VSHDNHU
V� XWWHUDQFH� DQG� WKH� OLVWHQHU
V�UHVSRQVH�� LV� OHDUQHG� EHKDYLRXU�� /LQJXLVWLF FRPSHWHQFH�� GHILQHG� IROORZLQJ� &KRPVN\� ������ HWF��� DV� WKH�DELOLW\� WR� FRQVWUXH� DQG� FRQVWUXFW� LQGHILQLWHO\� PDQ\� QRYHO� ZHOO�IRUPHG� VHQWHQFHV� LQ� D� SDUWLFXODU� QDWXUDO�ODQJXDJH�� LV� DFTXLUHG� DQG�PDLQWDLQHG� E\� WKH� VDPH� SULQFLSOH� DV� WKDW� ZKLFK� DSSOLHV� LQ� WKH� FDVH� RI� DQLPDO�OHDUQLQJ�DQG�PXFK�RI�WKH�OHDUQLQJ�LQ�FRQQHFWLRQLVW�QHWZRUNV��WKH�SULQFLSOH�IRUPXODWHG�E\�7KRUQGLNH��������DV�WKH��/DZ�RI�(IIHFW���E\�6NLQQHU�������������DV�WKH�SULQFLSOH�RI��6HOHFWLRQ�E\�&RQVHTXHQFHV��DQG�E\�WKH�FRQQHFWLRQLVWV� �5RVHQEODWW� ������:LGURZ� 	� +RII� ������0F&OHOODQG� 	� 5XPHOKDUW� ������ DV� WKH� �HUURU�FRUUHFWLQJ�RU�CGHOWD
�OHDUQLQJ�UXOH���:K\�ODQJXDJH�PXVW EH�OHDUQHG7KDW�ODQJXDJH�PXVW EH�OHDUQHG�LV�HYLGHQW�IURP�WKH�IROORZLQJ�FRQVLGHUDWLRQV��
�D� 7KH� SUH�OLQJXLVWLF� IRUPV� RI� FRPPXQLFDWLRQ� DQDO\]HG� E\� WKH� HWKRORJLVWV� �7LQEHUJHQ� ������ YDU\�OLWWOH�ZLWKLQ�VSHFLHV��DUH�GHPRQVWUDEO\�LQQDWH�DQG�SHUPLW�OHDUQLQJ�RQO\�ZLWKLQ�QDUURZ�FRQVWUDLQWV��DV�LOOXVWUDWHG�E\�WKH�SKHQRPHQRQ�RI�CLPSULQWLQJ
��/RUHQ]��������������E� :KHUHDV� RXU� QHDUHVW� SULPDWH� UHODWLYHV�� WKH�DQWKURSRLG� DSHV�� DUH� FRQILQHG� WR� D� QDUURZ�HFRORJLFDO�QLFKH� ZLWKLQ� WKH� WURSLFDO� UDLQ� IRUHVW��KRPR� VDSLHQV�� DQG� WR� D� OHVVHU� EXW� QHYHUWKHOHVV� VLJQLILFDQW�H[WHQW��HDUOLHU�KRPLQLG�VSHFLHV�KDYH�VXFFHHGHG�LQ�FRORQLVLQJ�D�YDULHW\�RI�GLIIHUHQW�KDELWDWV��QRW�E\�GHYHORSLQJ�SK\VLFDO�FKDUDFWHULVWLFV�DGDSWHG�WR�WKRVH�HQYLURQPHQWV��EXW�E\�GHYLVLQJ�DQG�OHDUQLQJ�D�QHZ�WHFKQRORJ\�DSSURSULDWH�WR�WKDW�FXUUHQWO\�RFFXSLHG��0RUHRYHU��LI�WKH�7RZHU�RI�%DEHO�OHJHQG�LV�WR�EH�EHOLHYHG��LW�LV�E\�OHDUQLQJ�WR�PRGLI\�WKHLU�ODQJXDJH�VR�DV�WR�WDON�DERXW�WKH�QHZ�HQYLURQPHQW�DQG�WKH�WHFKQRORJ\�XVHG�WR�DGDSW�WR�LW�WKDW�GLIIHUHQW�QDWXUDO�ODQJXDJHV�KDYH�HYROYHG�IURP�D�VLQJOH�SDUHQW�VWRFN��:K\�ODQJXDJH�PXVW�REH\�WKH�ODZ�RI�HIIHFW7KH�IROORZLQJ�FRQVLGHUDWLRQV� VKRZ�WKDW� LI� ODQJXDJH� LV� OHDUQHG�� LW�PXVW�EH� OHDUQHG� LQ�DFFRUGDQFH�ZLWK� WKH�SULQFLSOHV�GHVFULEHG�E\�7KRUQGLNH��6NLQQHU�DQG�WKH�FRQQHFWLRQLVWV��
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�L� 7KH�/DZ�RI�(IIHFW�LV�DQ�DSSOLFDWLRQ�RI�'DUZLQ
V�SULQFLSOH�RI�YDULDWLRQ�DQG�QDWXUDO�VHOHFWLRQ�WR�WKH� SURFHVV� RI� OHDUQLQJ�� 7KH� RQO\� GLIIHUHQFHV� DUH� WKDW� LQ� WKLV� FDVH� WKH� GHYHORSPHQW� LV�RQWRJHQHWLF� UDWKHU� WKDQ� SK\ORJHQHWLF�� DQG� WKDW� WKH� XQLWV� WKDW� VXUYLYH� RU� DUH� HOLPLQDWHG� DUH�SDWWHUQV�RI�EHKDYLRXU�UDWKHU�WKDQ�LQGLYLGXDOV�ZLWK�FHUWDLQ�LQKHULWHG�FKDUDFWHULVWLFV���LL� 7KH� /DZ� RI� (IIHFW� LV� WKH� RQO\� OHDUQLQJ� SULQFLSOH� DW� WKH� PRODU� OHYHO� RI� DQDO\VLV� WKDW� FDQ�HIIHFWLYHO\�SURPRWH�WKH�VXUYLYDO�DQG�UHSURGXFWLRQ�RI�WKH�VRFLDO�JURXS���LLL� 7KH� LQWURGXFWLRQ� RI� D� QHZ� VHW� RI� OHDUQLQJ� SULQFLSOHV� WR� FRSH�ZLWK� WKH� OHDUQLQJ� RI� ODQJXDJH�ZRXOG�EH�D�ELRORJLFDO�H[WUDYDJDQFH��LI�WKHUH�DOUHDG\�H[LVWV��DV�WKHUH�FOHDUO\�GRHV��D�VHW�RI�VXFK�SULQFLSOHV�WULHG�DQG�WHVWHG�RYHU�PLOOLRQV�RI�\HDUV�RI�HYROXWLRQDU\�KLVWRU\([SHULPHQWDO�HYLGHQFH�IRU�WKH�UROH�RI�UHLQIRUFHPHQW�LQ�YHUEDO�EHKDYLRXU7KH�SURSRVLWLRQ�WKDW�OLQJXLVWLF�FRPSHWHQFH�LV�DFTXLUHG�DQG�PDLQWDLQHG�E\�WKH�/DZ�RI�(IIHFW�LV�VXSSRUWHG�E\�WZR� NLQGV� RI� HYLGHQFH�� H[SHULPHQWDO� HYLGHQFH� DQG� HYLGHQFH� IURP� WKH� REVHUYDWLRQ� RI� QDWXUDOO\�RFFXUULQJ�FRQYHUVDWLRQV�DQG�EXVLQHVV�WUDQVDFWLRQV��7KH�H[SHULPHQWDO�HYLGHQFH FRQVLVWV�RI�D�VHULHV�RI�VWXGLHV�RI�ZKDW�ZDV� WKHQ� FDOOHG� �YHUEDO� FRQGLWLRQLQJ�� �.UDVQHU� ������� SXEOLVKHG�EHWZHHQ������ DQG������RI�ZKLFK� WKUHH�VWDQG�RXW�DV�ERWK�UHSUHVHQWDWLYH�DQG�HYLGHQWLDOO\�SHUVXDVLYH��7KH�ILUVW�DQG�EHVW�NQRZQ�VWXG\�LV�WKDW�RI�*UHHQVSRRQ���������������*UHHQVSRRQ�DVNHG�KLV�VXEMHFWV�WR� VD\� DOO� WKH� ZRUGV� WKDW� FDPH� LQWR� KLV� RU� KHU� KHDG� ZLWKRXW� UHSHDWLQJ� DQG� ZLWKRXW� XVLQJ� VHQWHQFHV� RU�SKUDVHV��+H�WKHQ�VHOHFWHG�D�SDUWLFXODU�FDWHJRU\�RI�ZRUG��HLWKHU�SOXUDO�QRXQV�RU�QRQ�SOXUDO�QRXQV��IRU�HLWKHU�UHLQIRUFHPHQW�RU�GLVLQIRUFHPHQW���� ,Q�WZR�JURXSV�RI�VXEMHFWV�HYHU\�WLPH�WKH�VXEMHFW�SURGXFHG�D�SOXUDO�QRXQ�LQ�RQH�JURXS�RU�D�QRQ�SOXUDO�QRXQ�LQ�WKH�RWKHU�JURXS�WKH�UHVSRQVH�ZDV�UHLQIRUFHG�E\�WKH�VRXQG�0PKPP��,Q�DQRWKHU�WZR�JURXSV�WKH�VDPH�UHVSRQVHV�ZHUH�GLVLQIRUFHG�E\�PHDQV�RI�WKH�VRXQG�8KXK��,Q�ERWK�FDVHV�WKHUH�ZDV�D�VLJQLILFDQW�LQFUHDVH�LQ�WKH�QXPEHU�RI�SOXUDO�QRXQV�RU�QRQ�SOXUDO�QRXQV�LQ�WKH�JURXSV�LQ�ZKLFK�WKHVH�UHVSRQVHV�KDG�EHHQ�UHLQIRUFHG�DQG�D�FRUUHVSRQGLQJ�GHFUHDVH�LQ�WKRVH�FDWHJRULHV�RI�UHVSRQVH�LQ�WKH�JURXSV�LQ�ZKLFK�WKH�UHVSRQVHV�KDG�EHHQ�GLVLQIRUFHG��$OWKRXJK�LW�DSSHDUHG�IURP�TXHVWLRQLQJ�DIWHU� WKH�FRPSOHWLRQ�RI�WKH� H[SHULPHQW� WKDW� ��� RI� WKH� ��� VXEMHFWV� ZHUH� DEOH� WR� YHUEDOL]H� WKH� UHODWLRQ� EHWZHHQ� WKH� FDWHJRU\� RI�UHVSRQVH�DQG�LWV�UHLQIRUFLQJ�DQG�GLVLQIRUFLQJ�FRQVHTXHQFHV�DV�WKH�FDVH�WKH�FDVH�PD\�EH�� WKH�UHPDLQLQJ����VXEMHFWV�ZHUH�DSSDUHQWO\�XQDZDUH�RI�WKLV�UHODWLRQVKLS�DQG�LWV�HIIHFW�RQ�WKHLU�EHKDYLRXU��*UHHQVSRRQ
V�H[SHULPHQW�FDQ�EH�FULWLFLVHG��&I��6SLHOEHUJHU�	�/HYLQ�������RQ�WKH�JURXQGV�WKDW�LWV�DUWLILFLDOLW\�LV�OLDEOH�WR�SUHYHQW�WKH�FRQVHTXHQFHV�DSSOLHG�IURP�KDYLQJ�WKH�HIIHFW�WKDW�WKH\�GR�LQ�WKH�FRXUVH�RI�QRUPDO� FRQYHUVDWLRQ�� LQ� SDUWLFXODU��PDNLQJ� WKH� FRQVHTXHQFHV�PXFK�PRUH� VDOLHQW� WKDQ� WKH\� DUH� LQ� QRUPDO�FRQYHUVDWLRQ��7KLV�REMHFWLRQ�FDQQRW�EH�UDLVHG�DJDLQVW�9HUSODQFN
V��������H[SHULPHQW�LQ�ZKLFK�KH�SHUVXDGHG�D� JURXS�RI� KLV� VWXGHQWV� WR� HQJDJH� DQ� XQVXVSHFWLQJ� IHOORZ� VWXGHQW� LQ� RQH�WR�RQH� FRQYHUVDWLRQ� IRU� KDOI� DQ�KRXU��$IWHU� DQ� LQLWLDO� �EDVHOLQH��SHULRG�RI����PLQXWHV�GXULQJ�ZKLFK� WKH�QXPEHU�RI�RSLQLRQV�JLYHQ�E\� WKH�VXEMHFW�ZDV�UHFRUGHG��VXSSRVHGO\�ZLWKRXW�DQ\�UHLQIRUFHPHQW�EHLQJ�JLYHQ��WKH�H[SHULPHQWHU�ZDV�LQVWUXFWHG�GXULQJ�D�IXUWKHU����PLQXWH�SHULRG�WR�PDNH�D�SRLQW�RI�DJUHHLQJ�ZLWK�HYHU\�RSLQLRQ�H[SUHVVHG�E\�WKH�VXEMHFW��,Q�D�ILQDO��� PLQXWH�SHULRG��WKH�H[SHULPHQWHU�ZDV�LQVWUXFWHG�WR�ZLWKGUDZ�WKLV�UHLQIRUFHPHQW�HLWKHU�E\�IDLOLQJ�WR� UHVSRQG� WR� RSLQLRQV� H[SUHVVHG� RU�� LQ� VRPH� FDVHV�� E\� DFWLYHO\� GLVDJUHHLQJ� ZLWK� WKH� RSLQLRQ�� ,Q� DQ�DOWHUQDWLYH� YHUVLRQ� RI� WKH� VDPH� H[SHULPHQW� VRPH� H[SHULPHQWHUV� ZHUH� DVNHG� WR� DJUHH� ZLWK� WKH� RSLQLRQV�H[SUHVVHG�GXULQJ�WKH�ILUVW� WHQ�PLQXWH�SHULRG��ZLWKGUDZ�UHLQIRUFHPHQW�GXULQJ�WKH�VHFRQG�WHQ�PLQXWH�SKDVH�DQG� UHVWRUH� LW� GXULQJ� WKH� ILQDO� SKDVH�� ,Q� ERWK� FDVHV� WKHUH� ZDV� D� VLJQLILFDQW� LQFUHDVH� LQ� WKH� QXPEHU� RI�RSLQLRQV H[SUHVVHG�E\�WKH�VXEMHFW�ZKLOH�WKH�H[SHULPHQWHU�ZDV�DJUHHLQJ�ZLWK�KLP��ZKHUHDV�GXULQJ�WKH�QRQ�UHLQIRUFHG� SKDVHV�� SDUWLFXODUO\� DIWHU� D� SUHFHGLQJ� SHULRG� RI� UHLQIRUFHPHQW�� QRW� RQO\� GLG� WKH� QXPEHU� RI�RSLQLRQV�H[SUHVVHG�GHFOLQH��EXW��VRPH�6V�JRW�DQJU\�DW�( DQG�FRPPHQWHG�RQ�KLV�GLVDJUHHDEOHQHVV��RU�QRWHG�KLV�CODFN�RI�LQWHUHVW�
�$SDUW�IURP�WKLV���1R�6 HYHU�JDYH�HYLGHQFH�WKDW�KH�ZDV�CDZDUH
�WKDW�KLV�EHKDYLRU�ZDV�EHLQJ�GHOLEHUDWHO\�PDQLSXODWHG�DQG�UHFRUGHG��RU�WKDW�WKHUH�ZDV�DQ\WKLQJ�SHFXOLDU�DERXW�WKH�FRQYHUVDWLRQ����9HUSODQFN��������S�������7KH� WKLUG� SLHFH� RI� H[SHULPHQWDO� HYLGHQFH� FRPHV� IURP� D� SDSHU� E\� $]ULQ�� +RO]�� 8OULFK� 	�*ROGLDPRQG��������ZKLFK�UHFRUGV�D�VHULHV�RI�DWWHPSWV�WR�UHSHDW�WKH�9HUSODQFN�H[SHULPHQW��2I�WKHVH�,�VKDOO�PHQWLRQ� RQO\� WKH� ODVW� LQ�ZKLFK� WKH� H[SHULPHQWHUV�ZHUH� WUDLQHG� DQLPDO� EHKDYLRXU� UHVHDUFKHUV� UDWKHU� WKDQ�XQGHUJUDGXDWH�VWXGHQWV��DV�LQ�9HUSODQFN
V�RULJLQDO�VWXG\��:LWK�WKHVH�H[SHULPHQWHUV��2XW�RI����DWWHPSWV��QRW�RQH�RI�WKH�IRXU�(
V�FRXOG�FRPSOHWH�KLV�H[SHULPHQW��,W�PD\�EH�UHFDOOHG�WKDW�WKH�SURFHGXUH�UHTXLUHV�WKDW�WKH�( UHVWULFW�KLPVHOI�WR�DJUHHPHQW��RU�GLVDJUHHPHQW��RI�RSLQLRQV��DQG�VWLSXODWHV�QR� TXHVWLRQV�� VWDWHPHQWV�� QRGV�� VPLOHV�� RU� RWKHU� W\SHV� RI� LQWHUDFWLRQ�� 7KH� UHDVRQ� IRU� IRUELGGLQJ� VXFK�EHKDYLRU� SURYHG� WR� EH� REYLRXV��(
V� UHDFWLRQ�� KRZHYHU� VXEWOH�� FRXOG� RIWHQ� EH� VHHQ� WR� H[HUW� SURIRXQG� EXW�
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XQFRQWUROOHG�HIIHFWV�XSRQ� WKH�FRQYHUVDWLRQ�RI� WKH� VXEMHFW�� ,Q� WKH�DEVHQFH�RI� DQ\� UHDFWLRQ�E\� WKH� IRXU�(V��KRZHYHU��DOO�RI�WKH�WZHOYH�6V�WHUPLQDWHG�WKH�FRQYHUVDWLRQ�ZLWKLQ����PLQXWHV�E\�OHDYLQJ�WKH�URRP�ZKHUH�WKH�FRQYHUVDWLRQ�ZDV�WDNLQJ�SODFH����$]ULQ�HW�DO� ������S�����7KLV� UHVXOW� LV� WDNHQ�E\� WKH�DXWKRUV�DV�FDVWLQJ�GRXEW�RQ� WKH� UHOLDELOLW\�DQG�YDOLGLW\�RI� WKH�RULJLQDO�9HUSODQFN�H[SHULPHQW��,Q�IDFW�ZKDW�LW�VKRZV�LV�WKDW�\RX�FDQQRW�PDLQWDLQ�D�FRQYHUVDWLRQ�XQOHVV�WKH�VSHDNHU
V�YHUEDO� EHKDYLRXU� LV� UHLQIRUFHG� LQ� VRPH� ZD\� E\� WKH� OLVWHQHU�� ,W� LV� FOHDU� IURP� WKLV� WKDW� WKH� VWXGHQW�H[SHULPHQWHUV�LQ�WKH�RULJLQDO�9HUSODQFN�H[SHULPHQW�DQG�LQ�WKH�WZR�HDUOLHU�UHSHWLWLRQV�RI�LW�UHSRUWHG�E\�$]ULQ�HW� DO� �LQVWLQFWLYHO\ NQHZ� WKLV��� L�H��� WKH\� IROORZHG� WKHLU� GHHSO\� LQJUDLQHG� OLQJXLVWLF� KDELW� RI� LQYDULDEO\�VXSSO\LQJ�VXFK�UHLQIRUFHPHQW�LQ�WKH�IRUP�RI�KHDG�QRGV�RU�ZKDW�WKH\�WRRN�WR�EH�QRQ�FRPPLWWDO�XWWHUDQFHV��VXFK�DV��,�VHH���IRU�WKH�PRVW�SDUW�ZLWKRXW�EHLQJ�DZDUH�RI�VR�GRLQJ��2EVHUYDWLRQDO�HYLGHQFH�RI�UHLQIRUFHPHQW�LQ�QDWXUDOO\ �RFFXUULQJ�YHUEDO�LQWHUDFWLRQV7KH�REVHUYDWLRQDO�HYLGHQFH�IRU�WKH�UROH�RI�UHLQIRUFHPHQW�LQ�YHUEDO�EHKDYLRXU�LV�WR�EH�IRXQG�LQ�WKH�PDVVLYH�FRUSXV� RI� WDSH�UHFRUGHG� FRQYHUVDWLRQV� WKDW� KDV� EHHQ� FROOHFWHG RYHU� WKH� SDVW� ��� \HDUV� ERWK� E\� VRFLDO�SV\FKRORJLVWV�DQG� OLQJXLVWV�ZRUNLQJ� LQ� WKH� ILHOG�NQRZQ�DV� �GLVFRXUVH�DQDO\VLV��DQG�E\�VRFLRORJLVWV� LQ� WKH�ILHOG� NQRZQ� DV� �FRQYHUVDWLRQ� DQDO\VLV���:KDW� WKLV� FRUSXV� VKRZV� LV� WKDW� YHUEDO� UHLQIRUFHPHQW� RI� WKH� NLQG�LQYHVWLJDWHG�LQ�WKH�WKUHH�H[SHULPHQWDO�VWXGLHV�,�KDYH�GHVFULEHG�DUH�WR�EH�IRXQG�LQ�HYHU\�QDWXUDOO\�RFFXUULQJ�YHUEDO� LQWHUDFWLRQ� EHWZHHQ� WZR� SHRSOH� ZKHWKHU� RQ� WKH� WHOHSKRQH� RU� IDFH�WR�IDFH�� %XW�� EHFDXVH� RI� WKH�GLVUHSXWH�LQWR�ZKLFK�EHKDYLRXULVP�DQG�LWV�WHFKQLFDO�WHUPLQRORJ\�KDYH�IDOOHQ�RYHU�WKDW�SHULRG��WKH\�DUH�QRW�UHIHUUHG�WR�DV�YHUEDO�UHLQIRUFHUV��'LVFRXUVH�DQDO\VWV�FDOO� WKHP��EDFN�FKDQQHOV���&RQYHUVDWLRQ�DQDO\VWV�FDOO�WKHP��UHVSRQVH�WRNHQV���
3HQQ\��LW
V�MXVW WKLV�EXV
QHVV�RI�����WK
�SDUW\�>IRU�WKH�ILUVW�\�H�DUV��������������������������������������������������������A>���������������������A5RVH��������������������������������������������>\H��V����������������\HV �����3HQQ\�� , ZRQ
W�����EH�L�Q�WRPRUURZ�PR�UQLQJ������������������������������������������ ������������������������������������A5RVH����������������������������������������QR ��������������������������������3HQQ\�� ,
YH�OHIW D�QRWLFH�RQ�WKH�ERDUG�������������������������������������������������������������������������������A5RVH�����������������������������������\HDK� ����������������������������������3HQQ\�� DQG�WKHUH
V�D�QRWH�IRU�WKHP�RRI�WKH�PRQH\�������������������������������������������������������������������������������A5RVH���������������������������������������������ZKR ZDQWV�WR�SLFN�LW�XS" �����������������������������������������������������������������������������A3HQQ\�� ZH�OO�����WKH�
UH�RQ�WKDW�OL�>VW����������������������������������������������������������������������������>��A5RVH���������������������������������>RK�WKH
UH�RDOO�RQ�WKDW�OLVW� �����������������������������������������������������������������������������A5RVH�� �����DQG�DQ\�DQ\�RI�WKHVH�SHRSOH�>FDQ�KDYH L������FDQ�WKH\� ����������������������������������������������������>�������������A����������A3HQQ\�����������������������������������>\HV�����������������������������������3HQQ\�� ,�GR���NQRZ�-RKQ
V�JLUO�IULHQG�NQRZV DERXW�LW� �����������������������������������������������������������������������������A3HQQ\�� EX�W��VKH
V QRW�IUHH DW�WKH�VDPH�WLPH�DV�WKHP WRPRUURZ� �����������������������������������������������������������������������������A3HQQ\�� VR�WK
W�ORWV RI�SHRSOH�NQRZ DERXW�LW� �����������������������������������������������������������������������������A5RVH�� DQDQ�WKH�
UH�JRLQ�J��WR�JHW WKH�VKRSSLQ�J��RX>W�RI�LW������,�VHH ��������������������������������������������������������A��>�������A����������A3HQQ\�����������������������������������������������>\HV�����������������������
7DEOH���7KH�3DUW\������
7DEOH����3ODFH�����������������D��LV�W\SLFDO�RI�WKLV�HYLGHQFH��7KH�XSZDUG�SRLQWLQJ�DUURZV�VKRZ�WKH�SRLQWV�ZKHUH� D� VHQWHQFH� LV� FRPSOHWHG� E\� WKH� VSHDNHU�� <RX� ZLOO� VHH� WKDW� LQ� DOPRVW� HYHU\� FDVH�� HDFK� VHQWHQFH�WULJJHUV�D� UHVSRQVH� IURP�WKH� OLVWHQHU��0RVW�RI� WKHVH�DUH� UHLQIRUFHUV�� C<HV
�ZKHUH� WKH�VSHDNHU
V� VHQWHQFH� LV�DIILUPDWLYH� C1R
� ZKHUH� LW� LV� QHJDWLYH�� 2Q� WZR� RFFDVLRQV�� RQ� OLQHV� �� DQG� ���� WKH� OLVWHQHU
V� UHVSRQVH� LV� D�GLVLQIRUFHU� LQ� WKH� IRUP� RI� D� TXHVWLRQ� UHTXLULQJ� WKH� SUHYLRXV� VSHDNHU� WR� HLWKHU� FRQILUP� WKH� OLVWHQHU
V�LQWHUSUHWDWLRQ�RU�UHVWDWH�ZKDW�KDV�MXVW�EHHQ�VDLG��
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'R�YHUEDO�UHLQIRUFHUV�UHLQIRUFH"9HUEDO� UHLQIRUFHUV�DUH�RI� WZR�NLQGV� �3ODFH�����D���FRQWLQXHUV��ZKRVH� IXQFWLRQ� LV� WR� UHDVVXUH� WKH� VSHDNHU�WKDW�WKH�VHQWHQFH�KDV�EHHQ�XQGHUVWRRG�DQG�DFFHSWHG�DQG�WKXV�DOORZ�KHU�WR�PRYH�RQ�WR�WKH�QH[W�VHQWHQFH�DQG��WHUPLQDWRUV�� ZKRVH� VXUIDFH� HIIHFW� LV� WR� FORVH� D� VSHDNHU
V� WXUQ� DQG� DOORZ� WKH� OLVWHQHU� WR� WDNH� RYHU� DV�VSHDNHU���� 7KH�LPSOLFDWLRQ�RI�GHVFULELQJ�VXFK�HYHQWV�DV�CUHLQIRUFHUV
�LV�WKDW�WKH\�KDYH�WZR�NLQGV�RI�HIIHFW��2Q�WKH�RQH�KDQG�D�UHLQIRUFHU�PD\�KDYH�DQ�LQWUD�HSLVRGLF HIIHFW�ZKHUHE\�WKH�FXUUHQW�RQ�JRLQJ�IORZ�RI�WKH�VSHDNHU
V�EHKDYLRXU�LV�PDLQWDLQHG��,Q�WKH�UHLQIRUFHPHQW�RI�YHUEDO�EHKDYLRXU�RQO\�FRQWLQXHUV�KDYH�WKLV�LQWUD�HSLVRGLF�IXQFWLRQ��DQG�WKH�IDFW�WKDW�WKH\�KDYH�LW�LV�FOHDUO\�GHPRQVWUDWHG�ERWK�E\�WKH�H[SHULPHQWDO�DQG�E\�WKH�REVHUYDWLRQDO� HYLGHQFH� ,� KDYH� FLWHG��0XFK� OHVV� HDV\� WR� GHPRQVWUDWH� LV� WKH�H[WUD�HSLVRGLF HIIHFW� RI� ERWK�FRQWLQXHUV�DQG�WHUPLQDWHUV�� WKHLU�HIIHFW� LQ�PDLQWDLQLQJ�DQG�HQKDQFLQJ� WKH�VSHDNHU
V� OLQJXLVWLF�FRPSHWHQFH��KHU�SURSHQVLW\�WR�FRQVWUXFW�DQG�XWWHU�VHQWHQFHV�LQ�WKH�IXWXUH�ZKLFK�DUH�UHOHYDQWO\�VLPLODU�WR�WKRVH�WKDW�KDYH�EHHQ�VXFFHVVIXO�LQ�WKH�SDVW��ZKLOH�DYRLGLQJ�FRQVWUXFWLRQV�DQG�XVDJHV�WKDW�KDYH�SURYHG�XQVXFFHVVIXO��)RU�WKH�EHKDYLRXULVW�WKH�H[LVWHQFH�RI�VXFK�HIIHFWV�LV�DQ�DUWLFOH�RI�IDLWK�ZKLFK�LV�VHOGRP�TXHVWLRQHG��)RU�RWKHUV��JLYHQ�WKH�YLUWXDO� LPSRVVLELOLW\�RI�FRQGXFWLQJ�D�FRQWUROOHG�H[SHULPHQW�RQ�WKH�HIIHFW�RI�V\VWHPDWLFDOO\�UHLQIRUFLQJ�LQFRUUHFW� XVDJH� DQG� GLVLQIRUFLQJ� FRUUHFW� XVDJH�� WKH� HYLGHQFH� LV� DW� EHVW� FLUFXPVWDQWLDO�� 7KH� OHDVW�FLUFXPVWDQWLDO�HYLGHQFH�UHODWHV�WR�WKH�LQLWLDO�DFTXLVLWLRQ�RI�OLQJXLVWLF�FRPSHWHQFH�E\�WKH�FKLOG�UDWKHU�WKDQ�WR�LWV� VXEVHTXHQW� PDLQWHQDQFH� LQ� WKH� DGXOW�� ,W� FRPHV� IURP� (UQVW� 0RHUN
V� ������� UH�H[DPLQDWLRQ� RI� 5RJHU�%URZQ
V� ������� UHFRUGLQJV� RI� PRWKHU�FKLOG� LQWHUDFWLRQ� LQ� WKH� HDUO\� VWDJHV� RI� ODQJXDJH� GHYHORSPHQW� RQ�ZKLFK� %URZQ� EDVHG� KLV� FODLP� WKDW� FKLOGUHQ� DFTXLUH� WKH� DELOLW\� WR� FRQVWUXFW� JUDPPDWLFDOO\� ZHOO�IRUPHG�VHQWHQFHV� GHVSLWH� WKH� IDFW� WKDW� WKH� PRWKHU� QHYHU� FRUUHFWV� JUDPPDWLFDO� PLVWDNHV��:KDW� 0RHUN
V� DQDO\VLV�VKRZV�LV�WKDW�DOWKRXJK�LW�LV�WUXH�WKDW�WKH�PRWKHU�LQ�%URZQ
V�GDWD�PRUH�RIWHQ�VXSSOLHV�SRVLWLYH�UHLQIRUFHPHQW�LQ�UHVSRQVH�WR�WKH�FKLOG
V�XWWHUDQFHV��WKHUH�LV�D�FOHDU�GLIIHUHQFH�LQ�KHU�UHVSRQVH�EHWZHHQ�WKH�FDVHV�ZKHUH�WKH�XWWHUDQFH� LV� JUDPPDWLFDOO\� FRUUHFW� DQG� WKRVH�ZKHUH� LW� LV� JUDPPDWLFDOO\� GHYLDQW�� 1RW� RQO\� LV� WKH� SRVLWLYH�UHLQIRUFHPHQW� QRWLFHDEO\�PRUH� HQWKXVLDVWLF� LQ� WKH� IRUPHU� FDVH�� LW� LV� IROORZHG� LQ� WKH� GHYLDQW� FDVHV� E\� WKH�PRWKHU
V�PRGHOOLQJ�RI�D�FRUUHFWHG�YHUVLRQ�RI�WKH�FKLOG
V�XWWHUDQFH��)RU�ZKDW�LW�LV�ZRUWK��P\�RZQ�KXQFK�LV�WKDW�WKH�FKLOG
V�YHUEDO�LQWHUDFWLRQV�ZLWK�LWV�SHHUV�DUH�HTXDOO\��LI�QRW�PRUH�LPSRUWDQW�WKDQ�SDUHQW�FKLOG�LQWHUDFWLRQV�LQ�WKH�DFTXLVLWLRQ�DQG�PDLQWHQDQFH�RI�WKH�FKLOG
V�DELOLW\�WR�FRQVWUXFW�LQWHOOLJLEOH�VHQWHQFHV��7KH�UHDVRQ�IRU�WKLQNLQJ�WKLV�LV�WKH�REVHUYDWLRQ�WKDW�SDUHQWV��SDUWLFXODUO\�WKH� NLQG�RI�GRWLQJ�PLGGOH�FODVV�PRWKHUV� OLNH� WKH�RQH�ZKRVH�EHKDYLRXU� LV� UHFRUGHG�E\�%URZQ�� WHQG� WR�EH�UDWKHU� OHQLHQW� LQ� ZKDW� WKH\� UHTXLUH� RI� D� FKLOG� E\� ZD\� RI� JUDPPDWLFDO� VWUXFWXUH� EHIRUH� VXSSO\LQJ�UHLQIRUFHPHQW��3HHUV��WKRXJK�XQFRQFHUQHG�ZLWK�WKH�QLFHWLHV�RI�FRUUHFW�OLWHUDU\�VSHHFK��DUH�PXFK�OHVV�WROHUDQW�WKDQ�SDUHQWV�RI�V\QWDFWLF�DQG�VHPDQWLF�GHYLDWLRQV�ZKLFK��LQ�WKH�DEVHQFH�RI�WKH�SDUHQW
V�LQWLPDWH�NQRZOHGJH�RI� KHU� RZQ� FKLOG�� UHQGHU� DQ� XWWHUDQFH� XQLQWHOOLJLEOH� WR� WKHP�� 2QH� ZRQGHUV� KRZ� IDU� WKH� SUHVWLJH� RI�&KRPVN\
V��������QDWLYLVW�WKHRU\�RI�WKH�DFTXLVLWLRQ�RI�OLQJXLVWLF�FRPSHWHQFH�PD\�QRW�EH�GXH�WR�WKH�GHOXVLRQ�RQ� WKH� SDUW� RI� VXFK� SDUHQWV� WKDW� WKH\ DUH� WKH� VROH� VRXUFH� RI� WKHLU� FKLOG
V� YHUEDO� HGXFDWLRQ�� *LYHQ� WKLV�GHOXVLRQ��ZKHQ�D�FKLOG�SURGXFHV�D�VHQWHQFH�VWUXFWXUH�ZKLFK�WKH\�NQRZ�WKH\�KDYH�QHYHU�WDXJKW�WKH�FKLOG�WR�SURGXFH��LW�LV�KDUGO\�VXUSULVLQJ WKDW�WKLV�LV�VHHQ�DV�HYLGHQFH�RI�WKH�XQIROGLQJ�RI�DQ�LQQDWH�V\QWDFWLF�DELOLW\��)RU� WKH� H[WUD�HSLVRGLF� HIIHFW� RI� UHLQIRUFHPHQW� DQG� HUURU�FRUUHFWLRQ� RQ� WKH� PDLQWHQDQFH� RI� WKH�OLQJXLVWLF�FRPSHWHQFH�RI�DGXOWV�WKHUH�LV�FLUFXPVWDQWLDO�HYLGHQFH�LQ�WKH�VKDSH�RI�WKH�H[LVWHQFH�ZLWKLQ�HYHU\�YHUEDO� FRPPXQLW\� RI� VRFLDO� FRQYHQWLRQV� EDFNHG� XS� E\� VSHDNHU
V� DQJHU� DQG� D� VHULRXV� WKUHDW� RI� VRFLDO�RVWUDFLVP�� LI� WKH\� DUH� QRW� REVHUYHG�� ZKRVH� IXQFWLRQ� LV� WR� HQVXUH� WKDW� HYHU\� LQWHOOLJLEOH� XWWHUDQFH� E\� WKH�VSHDNHU�LV�VXLWDEO\�UHLQIRUFHG��DQG�WKDW�ZKHUH�D�GLVLQIRUFLQJ�LQWHUMHFWLRQ�LV�UHTXLUHG��LWV�HIIHFW�LQ�SURYRNLQJ�WKH� VSHDNHU
V� DQJHU� LV� PLQLPLVHG�� DV� LQ� WKH� SKHQRPHQRQ� NQRZQ� WR� FRQYHUVDWLRQ� DQDO\VWV� DV� CSUHIHUHQFH�RUJDQLVDWLRQ
�� ,I� WKHVH� FRQYHQWLRQV� DSSOLHG� RQO\� WR� WKH� GHOLYHU\� RI WKH� FRQWLQXHUV� WKDW�PDLQWDLQ� RQ�JRLQJ�YHUEDO� LQWHUDFWLRQV�� LW� ZRXOG� EH� SRVVLEOH� WR� DUJXH� WKDW� WKHLU� IXQFWLRQ�ZDV� FRQILQHG� WR�PDLQWDLQLQJ� YHUEDO�LQWHUDFWLRQV� IRU�DV� ORQJ�DV� LW� LV� LQ� WKH� LQWHUHVWV�RI�ERWK�SDUWLHV� WKDW� WKH\� VKRXOG�GR�VR��%XW� WKDW�ZRXOG�QRW�H[SODLQ�ZK\�WKH�FRQYHQWLRQV�DUH�HTXDOO\�LQVLVWHQW�RQ�WKH�VXSSO\�RI� WHUPLQDWLQJ�UHLQIRUFHUV�DW� WKH�HQG�RI�D�VSHDNHU
V� WXUQ��7KDW�RQO\�PDNHV�VHQVH�DV�DQ�HQFRXUDJHPHQW�WR�WKH�VSHDNHU�WR�UHSHDW�VLPLODU�XWWHUDQFHV�RQ�UHOHYDQWO\�VLPLODU�RFFDVLRQV�LQ�WKH�IXWXUH��$QRWKHU�FRQYHQWLRQ�ZKLFK�RQO\�PDNHV�VHQVH�RQ�WKH�DVVXPSWLRQ�WKDW�DSSURSULDWH�UHLQIRUFHPHQW�LV�HVVHQWLDO� WR� WKH� PDLQWHQDQFH� RI� OLQJXLVWLF� FRPPXQLFDWLRQ� ZLWKLQ� WKH� YHUEDO� FRPPXQLW\� LV� WKH� FXULRXV�SUDFWLFH�ZKLFK�+DUU\�6WRSHV�5RZH��SHUVRQDO�FRPPXQLFDWLRQ��KDV�GHVFULEHG�DV��PXWXDO�YHUEDO�JURRPLQJ��LQ�ZKLFK� VOLJKW� DFTXDLQWDQFHV� JUHHW� RQH� DQRWKHU� E\� H[FKDQJLQJ� UHPDUNV� DERXW� WKH�ZHDWKHU�ZKLFK� JR� QR�IXUWKHU� WKDQ� ZKDW� LV� DOUHDG\� SDWHQWO\� REYLRXV� WR� ERWK�� 7KLV� SUDFWLFH�� ,� VXEPLW�� PDNHV� VHQVH� RQO\� RQ� WKH�DVVXPSWLRQ�WKDW�LWV�IXQFWLRQ�LV�WR�UHDVVXUH�ERWK�SDUWLHV�WKDW�WKHLU�DELOLW\�WR�FRQVWUXFW�DQG�FRQVWUXH�PXWXDOO\�LQWHOOLJLEOH�VHQWHQFHV�GHVFULELQJ�WKH�FXUUHQW�VLWXDWLRQ�LV�LQWDFW�DQG�LV�WKXV�DYDLODEOH��VKRXOG�LW�EH�QHHGHG��IRU�
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VRPH� PRUH� VHULRXV� SXUSRVH� ODWHU�� :HUH� WKDW� DELOLW\� JXDUDQWHHG� E\� DQ� LQQDWH� ODQJXDJH� IDFXOW\�� VXFK�UHDVVXUDQFH�ZRXOG�QRW�EH�QHFHVVDU\��7KH�SHFXOLDULWLHV�RI�YHUEDO�UHLQIRUFHPHQW%XW�ZKLOH�WKHUH�LV�JRRG�HYLGHQFH�WKDW�WKH�DFTXLVLWLRQ�DQG�PDLQWHQDQFH�RI�OLQJXLVWLF�FRPSHWHQFH�REH\V�WKH�/DZ�RI�(IIHFW�� WKH OHDUQLQJ�VLWXDWLRQ� LQYROYHG�LV�YHU\�GLIIHUHQW�IURP�WKDW�HQFRXQWHUHG�LQ�WKH�6NLQQHU�ER[��)RXU�GLIIHUHQFHV�VWDQG�RXW��
�L� ,Q�WKH�6NLQQHU�ER[� WKH�EHKDYLRXUDO�XQLW� WKDW�VHFXUHV�WKH�UHLQIRUFHPHQW�� WKH�NH\�SHFN�RU�EDU�SUHVV��LV�WKH�VDPH�XQLW�WKDW�LV�VXEVHTXHQWO\�UHSHDWHG��,Q�YHUEDO�EHKDYLRXU�WKH�XQLW�WKDW�VHFXUHV�UHLQIRUFHPHQW�LV� WKH�XWWHUDQFH�RI�D�FRPSOHWH�VHQWHQFH��%XW�VHQWHQFHV��DV�&KRPVN\�KDV�RIWHQ�UHPLQGHG�XV��DUH�VHOGRP�UHSHDWHG�ZRUG�IRU�ZRUG��7KH\�DUH�W\SLFDOO\�FRQVWUXFWHG�DQHZ�RQ�HDFK�RFFDVLRQ�RI� XWWHUDQFH��7KH�XQLWV� WKDW�DUH UHSHDWHG�� WKH�ZRUGV�� SKUDVHV� DQG� VHQWHQFH� IUDPHV��VHFXUH�UHLQIRUFHPHQW�RQO\�DV�SDUW�RI�DQ�XWWHUHG�VHQWHQFH���LL� :KHUHDV� WKH�6NLQQHU�ER[�SURYLGHV�D�ZLQ�VWD\�IDLO�VKLIW FRQWLQJHQF\��DW� WKH� OHYHO�RI�VHQWHQFH�FRQVWUXFWLRQ�� YHUEDO� EHKDYLRXU� LV RQ� D�ZLQ�VKLIW�IDLO�VWD\ FRQWLQJHQF\� �3ODFH� ����D�� ����E���:KHQ� \RXU� VHQWHQFH� VXFFHHGV� DV� HYLGHQFHG� E\� WKH� OLVWHQHU
V� UHVSRQVH�� \RX� GR� QRW� UHSHDW�\RXUVHOI��\RX�JR�RQ�WR�WKH�QH[W�VHQWHQFH��<RX�UHSHDW�\RXUVHOI�RQO\�ZKHQ�WKH�ILUVW�DWWHPSW�IDLOV��XVXDOO\�VD\LQJ�WKH�VDPH�WKLQJ�LQ�VOLJKWO\�GLIIHUHQW�ZRUGV���LY� 7KH� GHOLYHU\� RI� IRRG� ZKLFK� UHLQIRUFHV� UHVSRQGLQJ� LQ� WKH� 6NLQQHU� ER[� VWUHQJWKHQV� WKH�RUJDQLVP
V�SURSHQVLW\� WR�HPLW�DQ\�EHKDYLRXU�ZKLFK�UHJXODUO\�SUHFHGHV� LW��9HUEDO� UHLQIRUFHUV�DUH� VSHFLILF� WR� D� SDUWLFXODU� FODVV� RI� EHKDYLRXUV� DQG� DFW� DV� UHLQIRUFHUV� RQO\� ZLWK� UHVSHFW� WR�EHKDYLRXU� RI� WKDW� NLQG�� 7KXV� RSLQLRQ�VWDWLQJ� LV� UHLQIRUFHG� E\� DQ� H[SUHVVLRQ� RI� DJUHHPHQW��LQVWUXFWLRQ�JLYLQJ� E\� DQ� H[SUHVVLRQ� RI� FRPSUHKHQVLRQ�� QHZV�WHOOLQJ� E\� DQ� H[SUHVVLRQ� RI�LQWHUHVW� RU� VXUSULVH�� WURXEOHV�WDON� �-HIIHUVRQ������� E\� DQ� H[SUHVVLRQ�RI� V\PSDWK\�� DQG� MRNH�WHOOLQJ�E\�ODXJKWHU���LLL� :KHUHDV�WKH�GHOLYHU\�RI�D�IRRG�SHOOHW�LV�DQ�H[WUHPHO\�VDOLHQW�VWLPXOXV�HYHQW�ZKLFK�FDQQRW�IDLO�WR�RFFXS\�WKH�IRFXV�RI�WKH�RUJDQLVP
V�DWWHQWLRQ��WKH�VSHDNHU�LV�DOPRVW�WRWDOO\�REOLYLRXV�RI�WKH�GHOLYHU\�RI� WKH� UHLQIRUFHUV� VXSSOLHG�E\� WKH� OLVWHQHU�� DV� LV� WKH� OLVWHQHU� RI� VXSSO\LQJ� WKHP��$V�9HUSODQFN� UHPDUNV�� WKH\� DWWUDFW� DWWHQWLRQ�RQO\�ZKHQ� WKH\� DUH� RPLWWHG�RQ� DQ�RFFDVLRQ�ZKHQ�WKHLU�GHOLYHU\�LV�WR�EH�H[SHFWHG��7KH�SHFXOLDULWLHV�RI�YHUEDO�UHLQIRUFHPHQW�DUH�QRW�XQLTXH'HVSLWH�WKHVH�GLIIHUHQFHV�WKHUH�LV�QRWKLQJ�LQ�WKH�ZD\�YHUEDO�EHKDYLRXU�LV�UHLQIRUFHG�ZKLFK�GRHV�QRW�KDYH�LWV�SDUDOOHOV� LQ� WKH�RSHUDQW�RU� LQVWUXPHQWDO� UHLQIRUFHPHQW�RI� DQLPDO�EHKDYLRXU��7KH�GLVVRFLDWLRQ�EHWZHHQ� WKH�UHVSRQVH�WKDW�VHFXUHV�UHLQIRUFHPHQW�DQG�WKH�EHKDYLRXU�WKDW�LV�VWUHQJWKHQHG�DV�D�UHVXOW�KDV�LWV�FRXQWHUSDUW�LQ�WKH�UHLQIRUFHPHQW�RI�DQ\�QRQ�VWHUHRW\SHG�VNLOOHG�SHUIRUPDQFH��:LQ�VKLIW�IDLO�VWD\�FRQWLQJHQFLHV�KDYH�WKHLU�FRXQWHUSDUWV� LQ� WKH� IRUDJLQJ�EHKDYLRXU�RI� DQLPDOV� IURP�ZKLFK� WKH�FRQFHSW�GHULYHV��7KH� UHVWULFWLRQ�RI� WKH�UHLQIRUFHPHQW�RI�SDUWLFXODU�YDULHWLHV�RI�YHUEDO�EHKDYLRXU�WR�D�SDUWLFXODU�UHLQIRUFHU�KDV�LWV�FRXQWHUSDUW�LQ�WKH�VHFRQGDU\� UHLQIRUFHUV� ZKRVH� DSSHDUDQFH� DOORZV� WKH� DQLPDO� WR� PRYH� RQ� WR� WKH� QH[W� FRPSRQHQW� LQ� D�EHKDYLRXUDO� FKDLQ� �*ROOXE��������7KH�DQDORJ\�ZLWK� WKH� UHLQIRUFHPHQW�RI� YHUEDO�EHKDYLRXU� LV�SDUWLFXODUO\�FORVH�LQ�WKH�FDVH�RI�D�FKDLQ�LQ�ZKLFK�WZR�RUJDQLVPV�DUH�UHTXLUHG�WR�UHVSRQG�LQ�DOWHUQDWLRQ�LQ�RUGHU�WR�REWDLQ�WKH�SULPDU\�UHLQIRUFHU�DW�WKH�HQG�RI�WKH�FKDLQ��1RWH�DOVR�WKDW�VHFRQGDU\�UHLQIRUFHPHQW�ZLWKLQ�D�EHKDYLRXUDO�FKDLQ� LV� DQRWKHU� FDVH� RI� D� ZLQ�VKLIW�IDLO�VWD\� FRQWLQJHQF\�� )LQDOO\� WKH� UHLQIRUFHPHQW� RI� EHKDYLRXU� LQ� WKH�DEVHQFH�RI�DZDUHQHVV�RI�WKH�UHLQIRUFHU�DOPRVW�FHUWDLQO\�KDV�D�FRXQWHUSDUW�LQ�WKH�UHLQIRUFHPHQW�RI�EHKDYLRXU�E\�HOHFWULFDO�VWLPXODWLRQ�RI�WKH�K\SRWKDODPXV��2OGV�	�0LOQHU��������D�IRUP�RI�VWLPXODWLRQ�ZKLFK�ZH�FDQ�EH�WROHUDEO\�FHUWDLQ�IURP�ZKDW�ZH�NQRZ�DERXW�WKH�HIIHFW�RI�VWLPXODWLQJ�RWKHU�VXE�FRUWLFDO�VWUXFWXUHV��SURGXFHV�QR� DZDUHQHVV� RI� WKH� VWLPXOXV� LQ� KXPDQ� VXEMHFWV�� 2QH� PD\� VXUPLVH� WKDW� VXFK� VWLPXODWLRQ� ZLOO� EH�DFFRPSDQLHG�E\�D�YDJXH�JORZ�RI�VDWLVIDFWLRQ��%XW�VR��LQ�P\�H[SHULHQFH��LV�D�ZHOO�UHLQIRUFHG�FRQYHUVDWLRQDO�WXUQ�� HYHQ� WKRXJK� WKH� UHLQIRUFHUV� WKHPVHOYHV�DUH�EDUHO\� QRWLFHG��:KLOH� LW� LV�GLIILFXOW� WR�EH� VXUH� WKDW�ZKDW�KXPDQV�DUH�DQG�DUH�QRW�FRQVFLRXV�RI�FRUUHVSRQGV�WR�ZKDW�DQLPDOV�DUH�DQG�DUH�QRW�FRQVFLRXV�RI��WKH�UHFHQW�ZRUN�RI�&RZH\�DQG�6WRHULJ��������VKRZLQJ�WKDW�PRQNH\V�ZLWK�XQLODWHUDO�OHVLRQV�RI� WKH�VWULDWH�FRUWH[�FDQ�OHDUQ�WR�UHDFK�IRU�REMHFWV�WKH\�FDQQRW��VHH���LQ�H[DFWO\�WKH�VDPH�ZD\�WKDW�KXPDQ�EOLQGVLJKWHG�SDWLHQWV�FDQ��PDNHV�VXFK�LQIHUHQFHV�PXFK�PRUH�SODXVLEOH�WKDQ�WKH\�XVHG�WR�EH��
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2SHUDQW�OHDUQLQJ�FDQQRW�H[SODLQ�WKH�HYROXWLRQ�RI�ODQJXDJH%XW�LI�WKH�OHDUQLQJ�SURFHVV�LQYROYHG�LQ�ODQJXDJH�DFTXLVLWLRQ�LV�LQ�SULQFLSOH�QR�GLIIHUHQW�IURP�WKDW�ZKLFK�ZH�REVHUYH�LQ�DQLPDO�OHDUQLQJ��LW�IROORZV�WKDW�ZH�FDQQRW�DSSHDO�WR�WKH�SULQFLSOHV�RI�OHDUQLQJ�LQ�RUGHU�WR�H[SODLQ�ZK\� LW� LV� WKDW� RQO\� KXPDQ� EHLQJV� KDYH� GHYHORSHG� ODQJXDJH� DQG� ZK\�� DOWKRXJK� DSHV�� FDQ� EH� WUDLQHG� WR�FRPPXQLFDWH� E\� PHDQV� RI� OLQJXLVWLF� V\PEROV�� HYHQ� WKH� PRVW� LQWHOOLJHQW� DQG� V\PEROLFDOO\� VRSKLVWLFDWHG�FDQQRW� SURJUHVV� EH\RQG� WKH� OLQJXLVWLF� FRPSHWHQFH� RI� D� WZR�\HDU�ROG� KXPDQ� FKLOG�� 1RU�� E\� LWVHOI�� LV� WKH�PXWDWLRQ�RU�VHW�RI�PXWDWLRQV�ZKLFK�KDYH�FKDQJHG�WKH�FRQIRUPDWLRQ�RI�WKH�KXPDQ�PRXWK�DQG�ODU\Q[�VR�DV�WR�SHUPLW� YRFDO� VSHHFK� VXIILFLHQW� WR� H[SODLQ� WKH� SKHQRPHQRQ�� )RU� WKH� FRQJHQLWDOO\� GHDI� FDQ� OHDUQ� WR�FRPPXQLFDWH�LQ�D�GLVWLQFWLYHO\�OLQJXLVWLF�ZD\��HYHQ�ZLWKRXW�EHLQJ�WDXJKW�DQ�RIILFLDO�VLJQ�ODQJXDJH��*ROGLQ�0HDGRZ� 	� 0\ODQGHU� ������ ������� 6RPHWKLQJ� KDV� KDSSHQHG� WR� WKH� KXPDQ� EUDLQ� DVVRFLDWHG� ZLWK� WKH�GHYHORSPHQW� RI� VXFK� VWUXFWXUHV� DV� WKH� DQJXODU� J\UXV�� :HUQLFNH
V� DQG� %URFD
V� DUHD� LQ� WKH� GRPLQDQW�KHPLVSKHUH�RI�WKH�FHUHEUDO�FRUWH[�ZKLFK�KDYH�PDGH�LW�YHU\�PXFK�HDVLHU�IRU�KXPDQ�EHLQJV�WR�OHDUQ�WKH�NLQG�RI�DVVRFLDWLRQV�DQG�JHQHUDOLVDWLRQV�LQYROYHG�LQ�ODQJXDJH�WKDQ�LW�LV�IRU�DQ\�DQLPDO�VSHFLHV��&RQFOXVLRQ��WRZDUGV�D�SODXVLEOH�WKHRU\�RI�ODQJXDJH�HYROXWLRQ&KRPVN\��������DVNV�XV�WR�EHOLHYH�WKDW�ODQJXDJH�HYROYHG�IXOO\�JURZQ�ZLWK�DOO�LWV�V\QWDFWLF�FRPSOH[LW\�LQ�D�VLQJOH�JLJDQWLF�PXWDWLRQ��/LNH�PDQ\�RWKHUV�� ,� ILQG� WKLV�YLHZ� IUDQNO\� LQFUHGLEOH��7KH�DELOLW\� WR� OHDUQ� WKRVH�VSHFLDO� DVVRFLDWLRQV� WKDW� DUH� SHFXOLDU� WR� ODQJXDJH�PXVW� KDYH� HYROYHG� DORQJ�ZLWK� WKH� GHYHORSPHQW� RI� WKH�KXPDQ�YRFDO�DSSDUDWXV�LQ�D�VHTXHQFH�RI�VWHSV�RU�VWDJHV��$W�HDFK�VWDJH�D�PXWDWLRQ�PXVW�KDYH�RFFXUUHG�ZKLFK�ZDV� SDVVHG� RQ� WR� WKH� GHVFHQGDQWV� RI� WKRVH� LQ� ZKRP� LW� RFFXUUHG� E\� YLUWXH� RI� LWV� XWLOLW\� LQ� VHFXULQJ� WKH�VXUYLYDO�DQG�UHSURGXFWLRQ�RI�WKH�VRFLDO�JURXS�DQG�JURXSV�FRQVWLWXWHG�E\�WKRVH�GHVFHQGDQWV��%XW��FRQFHGLQJ�D�UROH�IRU�PXWDWLRQV�DQG�WKH�LQQDWH�OHDUQLQJ�FDSDFLWLHV�ZLWK�ZKLFK�WKH\�HQGRZ�WKH�RUJDQLVP�VKRXOG�QRW�EH�VHHQ�DV�LQ�DQ\�ZD\�GLPLQLVKLQJ�WKH�LPSRUWDQFH�RI�OHDUQLQJ�LQ�WKH�DFTXLVLWLRQ�DQG�PDLQWHQDQFH�RI�OLQJXLVWLF�FRPSHWHQFH��2Q� WKH�FRQWUDU\��ZKDW�KDV�EHHQ�DFTXLUHG� LQ� WKH�FRXUVH�RI� WKH�HYROXWLRQ�RI�RXU�VSHFLHV� LV� WKH�DELOLW\�WR�OHDUQ�WKH�VNLOOV�RI�FRQVWUXFWLQJ�DQG�FRQVWUXLQJ�LQWHOOLJLEOH�VHQWHQFHV�LQ�ZKDWHYHU�QDWXUDO�ODQJXDJH�RU� WHFKQLFDO� FRGH�FXUUHQWO\�SUHYDLOV�ZLWKLQ� WKH�YHUEDO� FRPPXQLW\�RI�ZKLFK�E\�YLUWXH�RI�SRVVHVVLQJ� WKRVH�VNLOOV�WKH�LQGLYLGXDO�LV�D�PHPEHU��5HIHUHQFHV$]ULQ��1��+���+RO]��:���8OULFK��5��DQG�*ROGLDPRQG�� ,�� �������7KH�FRQWURO�RI WKH�FRQWHQW�RI�FRQYHUVDWLRQ�WKURXJK�UHLQIRUFHPHQW��-RXUQDO�RI�WKH�([SHULPHQWDO�$QDO\VLV�RI�%HKDYLRXU������������%URZQ��5���������$�ILUVW�ODQJXDJH��7KH�HDUO\�VWDJHV��&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\�3UHVV��&KRPVN\��1���������6\QWDFWLF�VWUXFWXUHV��
6�*UDYHQKDJH��0RXWRQ��&KRPVN\��1���������$VSHFWV�RI�WKH�WKHRU\�RI�V\QWD[��&DPEULGJH��0$��0,7�3UHVV��&RZH\��$��DQG�6WRHULJ��3���������%OLQGVLJKW�LQ�PRQNH\V��1DWXUH��������������������*ROGLQ�0HDGRZ�� 6�� DQG�0\ODQGHU��&�� �������*HVWXUDO� FRPPXQLFDWLRQ� LQ� GHDI� FKLOGUHQ�� 7KH� HIIHFWV� DQG�QRQ�HIIHFWV� RI� SDUHQWDO� LQSXW� RQ� HDUO\� ODQJXDJH� GHYHORSPHQW��0RQRJUDSKV� RI� WKH� 6RFLHW\� IRU�5HVHDUFK�LQ�&KLOG�'HYHORSPHQW�������������*ROGLQ�0HDGRZ��6��DQG�0\ODQGHU��&���������%H\RQG�WKH�LQSXW�JLYHQ��7KH�FKLOG
V�UROH�LQ�WKH�DFTXLVLWLRQ�RI�ODQJXDJH��-RXUQDO�RI�&KLOG�/DQJXDJH���������������*ROOXE��/���������&RQGLWLRQHG�UHLQIRUFHPHQW��6FKHGXOH�HIIHFWV��,Q�:��.��+RQLJ�DQG�-��(��5��6WDGGRQ��(GV���+DQGERRN�RI�RSHUDQW�EHKDYLRU��(QJOHZRRG�&OLIIV��1-��3UHQWLFH�+DOO��*UHHQVSRRQ�� -�� ������� 7KH HIIHFW� RI� WZR� QRQ�YHUEDO� VWLPXOL� RQ� WKH� IUHTXHQF\� RI� WZR� YHUEDO� UHVSRQVH�FODVVHV��$PHULFDQ�3V\FKRORJLVW�����������$EVWUDFW��*UHHQVSRRQ�� -�� �������7KH� UHLQIRUFLQJ� HIIHFW� RI� WZR� VSRNHQ� VRXQGV� RQ� WKH� IUHTXHQF\� RI� WZR� UHVSRQVHV��$PHULFDQ�-RXUQDO�RI�3V\FKRORJ\���������������+DU]HP��3��DQG�0LOHV��7��5���������&RQFHSWXDO�LVVXHV�LQ�RSHUDQW�SV\FKRORJ\��&KLFKHVWHU��:LOH\��-HIIHUVRQ�� *�� ������� 2Q� WKH� VHTXHQWLDO� RUJDQL]DWLRQ� RI� WURXEOHV�WDON� LQ� RUGLQDU\� FRQYHUVDWLRQ�� 6RFLDO�3UREOHPV���������������.UDVQHU��/���������6WXGLHV�RI�WKH�FRQGLWLRQLQJ�RI�YHUEDO�EHKDYLRU��3V\FKRORJLFDO�%XOOHWLQ���������������/RUHQ]��.�� ������������'HU�.XPSDQ� LQ�GHU�8PZHOW�GHV�9RJHOV��GLH�$UWJHQR�H�DOV�DXVO|VHQGHV�0RPHQW�VR]LDOHU�9HUKDOWXQJVZHLVHQ��-RXUQDO�RI�2UQLWKRORJ\��������������DQG����������(QJOLVK�WUDQVODWLRQ�DV�C&RPSDQLRQVKLS�LQ�ELUG�OLIH��IHOORZ�PHPEHUV�RI�WKH�VSHFLHV�DV�UHOHDVHUV�RI�VRFLDO�EHKDYLRU
�LQ�&��+��6FKLOOHU��(G���,QVWLQFWLYH�%HKDYLRU��1HZ�<RUN��,QWHUQDWLRQDO�8QLYHUVLW\�3UHVV��
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0F&OHOODQG��-��/��DQG�5XPHOKDUW��'��(���������([SORUDWLRQV�LQ�SDUDOOHO�GLVWULEXWHG�SURFHVVLQJ��&DPEULGJH��0$��0,7�3UHVV��0RHUN��(��/���������7KH�PRWKHU�RI�(YH�� $V�D�ILUVW�ODQJXDJH�WHDFKHU��1RUZRRG��1-��$EOH[��2OGV�� -��	�0LOQHU��3�� �������3RVLWLYH� UHLQIRUFHPHQW� SURGXFHG�E\� HOHFWULFDO� VWLPXODWLRQRI� VHSWDO� DUHD� DQG�RWKHU�UHJLRQV�RI�WKH�UDW�EUDLQ��-RXUQDO�RI�&RPSDUDWLYH�DQG�3K\VLRORJLFDO�3V\FKRORJ\���������������3ODFH��8��7�� �������&RQYHUVDWLRQ� DQDO\VLV� DQG� WKH� DQDO\VLV� RI� YHUEDO� EHKDYLRU�� ,Q�/�� -��+D\HV� DQG�3��1��&KDVH� �(GV���'LDORJXHV�RQ�YHUEDO�EHKDYLRU��7KH� ILUVW� LQWHUQDWLRQDO� LQVWLWXWH�RQ�YHUEDO�UHODWLRQV��5HQR��19��&RQWH[W�3UHVV��&KDSWHU����SS����������3ODFH��8��7���������(OLPLQDWLYH�FRQQHFWLRQLVP�DQG�LWV�LPSOLFDWLRQV�IRU�D�UHWXUQ�WR�DQ�HPSLULFLVW�EHKDYLRULVW�OLQJXLVWLFV��%HKDYLRU�DQG�3KLORVRSK\�������������3ODFH��8��7�������D��&RQWLQJHQF\�DQDO\VLV�DSSOLHG�WR�WKH�SUDJPDWLFV�DQG�VHPDQWLFV�RI�QDWXUDOO\�RFFXUULQJ�YHUEDO�LQWHUDFWLRQV��,Q�-��/��2ZHQ��(G���&RQWH[W�DQG�FRPPXQLFDWLRQ�EHKDYLRU��5HQR��19��&RQWH[W�3UHVV��&KDSWHU�����SS�����������3ODFH��8��7�������E��5HVFXLQJ�WKH�VFLHQFH�RI�KXPDQ�EHKDYLRXU�IURP�WKH�DVKHV�RI�VRFLDOLVP��3V\FKRORJLFDO�5HFRUG�������������5RVHQEODWW�� )�� ������� 7ZR� WKHRUHPV� RI� VWDWLVWLFDO� VHSDUDELOLW\� LQ� WKH� SHUFHSWURQ�� ,Q�0HFKDQLVDWLRQ� RI�7KRXJKW� 3URFHVVHV�� 3URFHHGLQJV� RI� D� 6\PSRVLXP� KHOG� DW� WKH� 1DWLRQDO� 3K\VLFDO� /DERUDWRU\��1RYHPEHU�������9RO�����/RQGRQ��+0�6WDWLRQHU\�2IILFH��SS�����������6NLQQHU�� %�� )�� ������������ 6HOHFWLRQ� E\� FRQVHTXHQFHV�� 6FLHQFH�� ����� ��������� 5HSULQWHG� ZLWK� SHHU�FRPPHQWDU\� LQ� $�� &�� &DWDQLD� DQG� 6�� +DUQDG� �(GV��� &DQRQLFDO� SDSHUV� RI� %�� )�� 6NLQQHU�� 7KH�%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV� ������������6SLHOEHUJHU�� &�� '�� DQG� /HYLQ�� 6��0�� �������:KDW� LV� OHDUQHG� LQ� YHUEDO� FRQGLWLRQLQJ"�-RXUQDO� RI� 9HUEDO�/HDUQLQJ�DQG�9HUEDO�%HKDYLRU��������������7KRUQGLNH��(��/���������$QLPDO�LQWHOOLJHQFH��1HZ�<RUN��0DFPLOODQ��7LQEHUJHQ��1���������$�VWXG\�RI�LQVWLQFW��2[IRUG��&ODUHQGRQ�3UHVV��9HUSODQFN�� :�� 6�� ������� 7KH� FRQWURO� RI� WKH� FRQWHQW� RI� FRQYHUVDWLRQ�� UHLQIRUFHPHQW� RI� VWDWHPHQWV� RI�RSLQLRQ��-RXUQDO�RI�$EQRUPDO�DQG�6RFLDO�3V\FKRORJ\���������������:LGURZ�� *�� DQG�+RII��0�� (�� ������� $GDSWLYH� VZLWFKLQJ� FLUFXLWV�� ,QVWLWXWH� RI� 5DGLR� (QJLQHHUV��:HVWHUQ�(OHFWURQLF�6KRZ�DQG�&RQYHQWLRQ��&RQYHQWLRQ�5HFRUG��3DUW������������
1RWHV���)RU�WKH�XVH�RI�WKLV�WHUP�VHH�+DU]HP�	�0LOHV����������$V� D� ER\��P\� IDWKHU�� VR� KH� XVHG� WR� WHOO�PH�� KDG� WKH� FXULRXV� QLFNQDPH� C$\HPDQD\HE\JR
�� 7KLV�ZDV� D�UHIOHFWLRQ� RI� KLV� LQYDULDEOH� SUDFWLFH� LQ� WKRVH� GD\V� �F�� ������ RI� UHVSRQGLQJ� WR� LQIRUPDWLRQ� VXSSOLHG� E\�DQRWKHU�ER\�ZLWK�WKH�WZR�FRQWLQXHUV�$\H�PDQ� DQG�$\H� IROORZHG�E\�WKH�WHUPLQDWRU�%\�*R� �D�HXSKHPLVWLF�FXUWDLOPHQW�RI�%\�*RG� XVHG�DV�DQ�H[SUHVVLRQ�RI�VXUSULVH���
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5HYLHZV7HUUHQFH�'HDFRQ��7KH�6\PEROLF�6SHFLHV������$OOHQ�/DQH��7KH�3HQJXLQ�3UHVV��/RQGRQ��,6%1��� ������������
0DU\�6WUDWH(YROXWLRQDU\�3V\FKRORJ\�5HVHDUFK�*URXS'HSW��RI�%LRORJLFDO�6FLHQFHV8QLYHUVLW\�RI�/LYHUSRRO
7KH� HYROXWLRQ� RI� ODQJXDJH� LV� D� GLIILFXOW� WRSLF� WR� JUDVS�� 7KHUH� DUH� PDQ\� LVVXHV� VXUURXQGLQJ� KRPLQLG�HYROXWLRQ� ZKLFK� FDQ� EH�� DQG� KDYH� EHHQ�� XVHG� WR� DFFRXQW� IRU� WKH� FRJQLWLYH� JXOI� ZKLFK� VHSDUDWHV�PRGHUQ�KXPDQV�IURP�RWKHU�QRQKXPDQ�SULPDWHV��,W�KDV�SURYHG�GLIILFXOW�WR�LVRODWH�DQ\�VLQJOH�XQGHUO\LQJ�IDFWRU�ZKLFK�VHUYHG�DV�WKH�LPSHWXV�IRU�RXU�OLQHDJH
V�GUDVWLF�GLYHUJHQFH�DZD\�IURP�RXU�DSHOLNH�DQFHVWRUV�DQG�'HDFRQ�VHWV�KLPVHOI�D�KHDY\�WDVN��,Q�KLV�SUHIDFH��WKH�DXWKRU�LGHQWLILHV�VRPH�RI�WKH�NH\�TXHVWLRQV��
x +RZ�LV�ODQJXDJH�GLIIHUHQW�IURP�RWKHU�IRUPV�RI�FRPPXQLFDWLRQ"�x :K\�GR�RWKHU�VSHFLHV�HQFRXQWHU�YLUWXDOO\�LQWUDFWDEOH�GLIILFXOWLHV�ZKHQ�LW�FRPHV�WR�OHDUQLQJ�HYHQ�D�VLPSOH�ODQJXDJH"�x +RZ�KDYH�KXPDQ�EUDLQ�VWUXFWXUHV�HYROYHG�WR�RYHUFRPH�WKHVH�GLIILFXOWLHV"�x :KDW�IRUFHV�RU�FRQGLWLRQV�LQLWLDWHG�DQG�VWHHUHG�XV�DORQJ�WKLV�XQSUHFHGHQWHG�HYROXWLRQDU\�FRXUVH"�
7KH�6\PEROLF�6SHFLHV�LV�GLYLGHG�LQWR�WKUHH�UHODWLYHO\�IOXLG�SDUWV��ODQJXDJH��EUDLQ��DQG�WKH�FRHYROXWLRQ�RI�WKH�WZR�� DQG� WKH� ERRN� GLVFXVVHV� ZKDW� PDNHV� KXPDQV� XQLTXH� LQ� OLJKW� RI� FRJQLWLYH�� OLQJXLVWLF�� DQG�QHXURDQDWRPLFDO�HYLGHQFH��/DQJXDJH'HDFRQ� LQLWLDOO\� FKDVWLVHV� WKH� UHDGHU� IRU� RXU� WDFLW� DVVXPSWLRQ� WKDW� QRQKXPDQV� PHUHO\� KDYH� CVLPSOH�ODQJXDJHV
�� EHFDXVH DOWKRXJK� QRQKXPDQ� FRPPXQLFDWLRQ� FDQ� EH� VXEWO\� FRPSOH[�� LW� LV� IXQGDPHQWDOO\�GLIIHUHQW� IURP� KXPDQ� ODQJXDJH��)ROORZLQJ� WKLV� OLQH� RI� DUJXPHQW��'HDFRQ�GRHV� QRW� VHH� KRZ�FRPSDUDWLYH�QHXURORJLFDO� DQG� HFRORJLFDO� VWXGLHV� ZLOO� LOOXPLQDWH� ZKLFK� YDULDEOH�V�� LQIOXHQFHG FRUWLFDO� H[SDQVLRQ� DQG�LQFUHDVLQJ� OLQJXLVWLF� FRPSOH[LW\� LQ� KXPDQV� �EXW� VHH� 'XQEDU�� ������ +DXVHU�� ������� )RU� 'HDFRQ�� WKH�OLQJXLVWLF� UXELFRQ� LV�V\PEROLF� UHIHUHQFH�� KXPDQV�KDYH�D� VRFLDO� FRQYHQWLRQ� WKDW� FRQVLVWV� RI� DQ�HVWDEOLVKHG�FRGH� OLQNLQJ� REMHFWV� ZLWK� ZRUGV� �RXWZLWK� RI� DQ\� SK\VLFDO� VLPLODULW\�� 7KLV�� 'HDFRQ� DUJXHV�� GLIIHUV� IURP�LFRQLF�UHIHUHQFH��ZKHUH�WKH�FDOOV�DUH�D�UHVHPEODQFH�RI�VRPHWKLQJ�ZH�QRWLFH��DQG�LQGH[LFDO�UHIHUHQFH��ZKHUH�WKH� VLJQDO� LV� FDXVDOO\� OLQNHG� WR� WKH� VLJQ� WKDW� LW� GHSLFWV�� 2XU� DELOLW\� WR� VSRQWDQHRXVO\� UHIHU� WR� HYHQWV�V\PEROLFDOO\� WKURXJK� ODQJXDJH� LV� FRQWUDVWHG� WR� RWKHU� VSHFLHV
� FRPPXQLFDWLYH� DELOLWLHV� �H�J��� $6/� DSH�UHVHDUFK�IURP�6DYDJH�5XPEDXJK
V�ODERUDWRU\�DQG�+RRYHU�WKH�VHDO��DQG�XQLTXHO\�KXPDQ�G\VIXQFWLRQV��H�J��:LOOLDPV�6\QGURPH�DQG�DXWLVP���2QH�RI�WKH�QRZ�FODVVLF�VWXGLHV�ZKLFK�'HDFRQ�H[DPLQHV�LV�WKH�YHUYHW�DODUP�FDOO�ZRUN�E\�&KHQH\��6H\IDUWK� DQG� FROOHDJXHV� �H�J�� 6H\IDUWK� HW� DO� ������� 9HUYHWV� FODVVLI\� GLIIHUHQW� W\SHV� RI� SUHGDWRUV�DFRXVWLFDOO\�� DQG� WKLV� KDV� EHHQ� KDLOHG� DV� HYLGHQFH� IRU� V\PEROLF� UHIHUHQWLDO� FDSDELOLWLHV� LQ� QRQKXPDQ�SULPDWHV��\HW� WKH�PRUH�SDUVLPRQLRXV�LQWHUSUHWDWLRQ�RI� LQGH[LFDO�UHIHUHQFH�FDQQRW�EH�RYHUORRNHG��+RZHYHU�GLIILFXOW� LW� LV� WR� XQGHUVWDQG� KRZ� LQWHQWLRQ� LV� QHFHVVDU\� IRU� V\PEROLF� UHIHUHQFH�� H[SHUWV� UHPDLQ� FDXWLRXVDERXW�DVFULELQJ�YROLWLRQ�WR�QRQKXPDQ�SULPDWH�YRFDOLVDWLRQV��H�J���+DXVHU���������)RU�H[DPSOH��'HDFRQ�FLWHV�-�� *RRGDOO
V� REVHUYDWLRQ� RI� D� FKLPSDQ]HH� PXIIOLQJ� D� IRRG� FDOO� �XVLQJ� KLV� KDQG� RYHU� KLV� PRXWK�� DV� WKH�DEVHQFH� RI� YROLWLRQ� DQG� VXJJHVWV� WKDW� KXPDQ� EUDLQV� DUH� XQXVXDO� IRU� KDYLQJ� FRUWLFDO� PRWRU� FRQWURO� RYHU�VRXQG�SURGXFWLRQ�ZKHQ�FORVHO\�UHODWHG�VSHFLHV�KDYH�QRQH��%UDLQ2QH�RI�WKH�ILUVW�VWHSV�ZKHQ�DQDO\VLQJ�EUDLQ�VL]H�GLIIHUHQFHV�RYHU�HYROXWLRQDU\�DQG�WD[RQRPLF�FDWHJRULHV�LV�WR� DFFRXQW� IRU� DOORPHWULF� YDULDWLRQ��'HDFRQ� QHDWO\� VXPPDULVHV� WKH� SUREOHPV� RI� VFDOLQJ� ZKHQ� ORRNLQJ� DW�EUDLQ�ERG\� UHODWLRQVKLSV� DQG� WKURZV� WKH� RGG� WHDVHU� RXW�� C:KDW� PDNHV� VHOHFWLRQ� RQ� EUDLQ� VL]H� D� PRUH�
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DWWUDFWLYH�K\SRWKHVLV�WKDQ�VHOHFWLRQ�RQ�ERG\�VL]H
��S�������ZKLFK�FDQ�SURYRNH�RQH�WR FRQWLQXH�UHDGLQJ�WR�VHH�KRZ�KH�GHDOV�ZLWK�WKH�TXHVWLRQ��'HDFRQ�DSSOLHV�FRJHQW�DUJXPHQWV�WR�LOOXVWUDWH�KRZ�WKH�KXPDQ�YRFDO�UHSHUWRLUH�GLIIHUV�IURP�WKDW�RI�RWKHU� DQLPDOV�� $PRQJVW� KLV� H[HPSODUV� DUH� EDEEOLQJ� �WKH� VSRQWDQHRXV� DQG� IUHTXHQW� SKRQHPLF� VDPSOLQJ�ZKLFK� KXPDQ� EDELHV� H[KLELW��� PRWKHUHVH� �DQ� LQIDQW�GLUHFWHG� IRUP� RI� VSHHFK� HPSOR\HG�ZLWK� H[DJJHUDWHG�SURVRG\� DQG� UK\WKPLFLW\��� ODXJKWHU�� DQG� VREELQJ� � DOO� RI� ZKLFK� DUH� LQWULJXLQJ� LQ� WKHLU� RZQ� ULJKW�� )RU�H[DPSOH��EDEEOLQJ��WKXV�IDU�D�XQLTXHO\�KXPDQ�YRFDOLVDWLRQ��FRQFXUV�ZLWK�WKH�RQVHW�RI�FRUWLFDO�PRWRU�WUDFW�P\HOLQL]DWLRQ�ZKLFK�PD\�EH� UHODWHG� WR�VHOI�GLUHFWHG�VSHHFK��/DXJKWHU� LV�DVSLUDWHG� LQ�FRQWUDVW� WR� WKH� CSOD\�FKXFNOH
�RI�QRQKXPDQ�SULPDWHV��'HDFRQ�VXJJHVWV�WKDW�WKH�SURGXFWLRQ�RI�HYHQ�VXFK�CEDVLF
�FDOOV�VHW�KXPDQV�DSDUW�� 7KH�IUDPHZRUN�RI�7KH�6\PEROLF�6SHFLHV LV�VHW�DURXQG�DVNLQJ�ZKDW� LW� LV�DERXW�RXU�FRJQLWLRQ� WKDW�VHWV�XV�DSDUW�IURP�RWKHU�VSHFLHV�DQG�ZKDW�QHXURDQDWRPLFDO�HYLGHQFH�OLHV�EHKLQG�WKHVH�DVVXPSWLRQV��0DQ\�RI�WKH� CUHTXLVLWHV
� IRU� KXPDQ� ODQJXDJH� �H�J�� WKRUDFLF� HQODUJHPHQW�� ODU\QJHDO� GHVFHQW�� ILQHU� K\SRJORVVDO�FRQWURO��HWF����PD\�EH�FRQVHTXHQWLDO�YRFDO�DELOLWLHV�ZKLFK�ZHUH�VHOHFWHG�IRU�RYHU�HYROXWLRQDU\�WLPH��RQFH�WKH�IRXQGDWLRQ�IRU�KXPDQ�ODQJXDJH�ZDV�VHW�GRZQ��+XPDQV�KDYH�XQGHUJRQH�VLJQLILFDQW�FRUWLFDO�H[SDQVLRQ�ZKHQ�FRPSDUHG�WR�RWKHU�QRQKXPDQ�VSHFLHV��IRU�H[DPSOH��WKH�SUHIURQWDO�FRUWH[�KDV�XQGHUJRQH�DW�OHDVW�D�WZR�IROG�LQFUHDVH� RYHU� WKDW� RI� QRQKXPDQ� SULPDWHV�� 'HDFRQ� GLVFXVVHV� EUDLQ� HODERUDWLRQ� XVLQJ� HPSLULFDO� HYLGHQFH�UDQJLQJ� IURP� KRPHRER[� JHQH� KRPRORJXHV� WR� [HQRWUDQVSODQWV� RI� TXDLO� PHVHQFHSKDORQV� WR� LOOXVWUDWH� WKDW�KXPDQ� FRUWLFDO� H[SDQVLRQ� LV� QRW� VLPSO\� H[WUD� QHXURQHV� UDWKHU� FRQQHFWLYLW\� DQG� QHXUDO� RUJDQLVDWLRQ�� )RU�'HDFRQ��WKH�UXELFRQ�RI�ODQJXDJH�LV�V\PEROLF�UHIHUHQFH��DQG�WKH�HQODUJHPHQW�RI�WKH�SUHIURQWDO�FRUWH[�ZLWK�LWV�LQFUHDVHG�SURMHFWLRQV�WR�RWKHU�EUDLQ�VWUXFWXUHV�DQG�LQWHUFRQQHFWLYLW\�KDYH�ODLG�WKH�JURXQGZRUN��&RHYROXWLRQ'HDFRQ�WKHQ�XVHV�%DOGZLQLDQ�HYROXWLRQ��ZKHUH�EHKDYLRXUDO�IOH[LELOLW\�FDQ�FKDQQHO�JHQHWLF�SUHGLVSRVLWLRQV��WR�GLVSHO�WDFLW�DFFHSWDQFH�RI�WKHRULHV�RI�XQLYHUVDO�JUDPPDU�DQG�WKH�ODQJXDJH�LQVWLQFW��F�I�� &KRPVN\��������3LQNHU���������7KHUH�KDV�EHHQ�VFDQW�RSSRUWXQLW\�IRU�LQQDWH�JUDPPDWLFDO�DELOLWLHV�WR�GHYHORS�DOWKRXJK�FHUWDLQ�VWUXFWXUDO� IHDWXUHV� RI� ODQJXDJH� FRXOG� KDYH� DOUHDG\� EHFRPH� LQWHUQDOLVHG� RYHU� WKH� FRXUVH� RI� WLPH� DQG� KH�FUHDWHV�D�P\WKLFDO�VSHFLHV��+RPR�V\PEROLFXV� WR�LOOXVWUDWH�KLV�SRLQW��+��6\PEROLFXV�LV�D�Q|RVSHFLHV�ZKLFK��K\SRWKHWLFDOO\��FRXOG�EH�WKH�ILUVW�KRPLQLG�WR�KDELWXDOO\�XVH�V\PEROLF� FRPPXQLFDWLRQ�� DV� LQIRUPDWLRQ� WUDQVPLVVLRQ� LV� LQGHSHQGHQW� RI� JHQHWLF� GHVFHQW�� LWV�PRUSKRORJ\�FXWV�DFURVV�WKH�IRVVLO�UHFRUG�GHWHUPLQLQJ�UHODWLRQVKLSV�SRWHQWLDOO\�LQGHSHQGHQW�RI�SK\ORJHQHWLF�GHVFHQW��7KLV�H[DPSOH� LV� DPELWLRXV�� DV� LW� PXVW� DOORZ� IRU� D� P\ULDG� RI� EHKDYLRXUDO� JHQHWLF� PRGLILFDWLRQV�� EXW� WKH�IXQGDPHQWDO�TXHVWLRQ�ZKLFK�KH�UDLVHV�ZLWK�+�V\PEROLFXV LV�SRLJQDQW��,V� ORQJ�WHUP�VHOHFWLRQ�RQ�EUDLQ�VL]H�DQG�RWKHU�LQWHUQDO�RUJDQV�FULWLFDO�WR�V\PEROLF�OHDUQLQJ"�'HDFRQ� UH�H[DPLQHV� EUDLQ� VL]H� WUHQGV� DQG� VXJJHVWV� WKDW� %DOGZLQLDQ� HYROXWLRQ� FDQ H[SODLQ� WKH�SUHGLFWHG�WUHQG�LQ�LQFUHDVLQJ�SUHIURQWDOLVDWLRQ�DV�EHDULQJ�D�FRUUHVSRQGLQJ�VKLIW�LQ�OHDUQLQJ�SUHGLVSRVLWLRQV��6\PEROLF�UHIHUHQFH�LV�D�GLDJQRVWLF�WUDLW�RI�+�V\PEROLFXV��DQG�C���>WKH@�RULJLQ�RI�CKXPDQQHVV
�FDQ�EH�GHILQHG�DV�WKDW�SRLQW�LQ�RXU�HYROXWLRQ�ZKHUH�WKHVH�WRROV�EHFDPH�WKH�SULQFLSOH�VRXUFH�RI�VHOHFWLRQ�RQ�RXU�ERGLHV�DQG�EUDLQV�
� �S������0DQ\�DXWKRUV�FRQFXU� WKDW�D�SRVLWLYH� IHHGEDFN�EHWZHHQ� WKH� VRFLR�HFRORJLFDO�GHPDQGV�DQG�WKH�QHHG� IRU�FRJQLWLYH� IOH[LELOLW\�RI� HDUO\�KRPLQLGV�FRXOG�KDYH�H[LVWHG��EXW�'HDFRQ� LQWHUSUHWV� WKH�GDWD� LQ�UHYHUVH�� WKH�DELOLW\� IRU�V\PEROLF� UHIHUHQFH�SUHFHGHV�DQ\�HFRORJLFDO�RU�VRFLDO� LQIOXHQFH�RQ�HQFHSKDOLVDWLRQ�EHFDXVH�WKLV�QRYHO�WRRO�ZLWK�ZKLFK�WR�PDQLSXODWH�LQIRUPDWLRQ�FUHDWHG�WKH�QHHG�IRU�D�QHZ�DGDSWLYH�FRPSOH[��'HDFRQ�DVNV�ZK\�V\PEROLF�FRPPXQLFDWLRQ�DURVH�DV� LW�FDUULHV� WKH�FRVWV�RI�FRJQLWLYH�HIIRUW�� WLPH��VRFLDO�RUJDQLVDWLRQ�� DQG� UHGXFHG�HIILFLHQF\�ZKHQ�FRPSDUHG� WR�RWKHU� IRUPV�RI� VRFLDO� FRPPXQLFDWLRQ��7KH�VRFLR�HFRORJ\�RI�D�VRFLDO�FDUQLYRUH�DQG�LQWHUVH[XDO�FRPSHWLWLRQ�DUH�LQWURGXFHG�LQ�DQ�DWWHPSW�WR�UHVROYH�WKLV�EHFDXVH� FRQVWUDLQWV� VXFK� DV� WKH� ULVN� RI� FXFNROGU\� DUH� PDMRU� WKUHDWV� ZKHQ� PDOHV� PXVW� SURYLVLRQ� QXUVLQJ�IHPDOHV�DQG�WKHLU�LPPDWXUH�RIIVSULQJ�ZLWK�PHDW��7R�DYRLG�WKH�EUHDNGRZQ�RI�VH[XDO�H[FOXVLYLW\��KRPLQLGV�GHYHORSHG�VRFLDO�FRQWUDFWV��SURPLVHV�RI�ILGHOLW\��ZKLFK�FDQ�RQO\�EH�H[SUHVVHG�V\PEROLFDOO\��7KH�HFRQRPLF�DQG�VH[XDO�SDLU�ERQG�RI�KXPDQV�LV�D�V\PEROLF�DJUHHPHQW��DQG�LV�QRW�IRXQG�LQ�RWKHU�VSHFLHV�DV�WKH\�GR�QRW�KDYH�V\PEROLF�DELOLWLHV��6\PEROLF� FXOWXUH�ZDV� D� UHVSRQVH� WR� D� UHSURGXFWLYH� SUREOHP� WKDW� RQO\� V\PEROV� FRXOG� VROYH�� WKH�LPSHUDWLYH�RI�UHSUHVHQWLQJ�D�VRFLDO�FRQWUDFW��S�����'HDFRQ
V� PDMRU� WHQHW� LV� WKDW� QHXURORJLFDO� SUHGLVSRVLWLRQV� DQG� VRFLR�HFRORJLFDO� FRQVWUDLQWV�VSRQVRUHG�WKH�GHYHORSPHQW�RI�ODQJXDJH��DQG�WKDW�WKH�IHHGEDFN�V\VWHP�ZKLFK�QDWXUDOO\�DURVH�EXLOW�DQ�HYHU�PRUH�FRPSOH[�FRHYROXWLRQ�RI�WKH�WZR��
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,Q� FRQFOXVLRQ��'HDFRQ
V� ERRN� LV� LQIRUPDWLYH� DQG�ZHOO�ZULWWHQ��'HDFRQ� RIWHQ� DUULYHV� DW� GLIIHUHQW�LQWHUSUHWDWLRQV�IURP�ZKDW�PLJKW�EH�FDOOHG�DFFHSWHG�WKHRULHV�LQ�WKH�ILHOG��SHUKDSV�GXH�WR�WKH�IDFW�WKDW�'HDFRQ�GRHV�QRW�FHQWUH�KLV�DUJXPHQWV�DURXQG�D�VRFLRHFRORJLFDO�SHUVSHFWLYH��EXW� WKH�ERRN�LWVHOI� LV�UHZDUGLQJ�DV�LW�IRUFHV� WKH� UHDGHU� WR� VHH� KRZ� WKH� VDPH� HYLGHQFH� FDQ� EH� XVHG� IRU� FRQWUDVWLQJ� DUJXPHQWV�� 7KH� RQO\�PDMRUFULWLFLVP� RQH� PLJKW� KDYH� LV� WKH� ERRN
V� ODFN� RI� DQ� VRFLR�HFRORJLFDO� SHUVSHFWLYH�� 7KH� 6\PEROLF� 6SHFLHV
H[DPLQDWLRQ�RI�WKH�HYROXWLRQ�RI�ODQJXDJH�DQG�WKH�DGDSWLYH�FRPSOH[�EHWZHHQ�LW�DQG�WKH�EUDLQ�KDV�QHDWO\�WLHG�WRJHWKHU�FRJQLWLYH��SKLORVRSKLFDO��QHXURDQDWRPLFDO��DQG�IRVVLO�HYLGHQFH��5HIHUHQFHV&KRPVN\��1����������
2Q�WKH�QDWXUH�RI�ODQJXDJH�
�,Q��2ULJLQV�DQG�(YROXWLRQ�RI�/DQJXDJH�DQG�6SHHFK��+�%��6WHNOLV��6�5��+DUQDG��DQG�-��/DQFDVWHU��HGV����1HZ�<RUN�$FDGHP\�RI�6FLHQFHV��1HZ�<RUN��'XQEDU��5�,�0�� �������� 
&RHYROXWLRQ�RI�QHRFRUWLFDO�VL]H��JURXS�VL]H�DQG� ODQJXDJH� LQ�KXPDQV�
�%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV���������������+DXVHU��0�'����������7KH�(YROXWLRQ�RI�&RPPXQLFDWLRQ��%UDGIRUG�0,7�3UHVV������SS��/HLEHUPDQ�� 3�� �������� 
:KDW� SULPDWH� FDOOV� FDQ� WHOO� XV� DERXW� KXPDQ� HYROXWLRQ�
� ,Q�� &XUUHQW� 7RSLFV� ,Q�3ULPDWH�9RFDO�&RPPXQLFDWLRQ��(��=LPPHUPDQQ��-�'��1HZPDQ��8��-XUJHQV��HGV����3OHQXP�3UHVV��/RQGRQ��SS�����������3LQNHU��6����������7KH�/DQJXDJH�,QVWLQFW��3HQJXLQ�%RRN�/WG���/RQGRQ������SS��6H\IDUWK��5�0���&KHQH\��'�/���0DUOHU��3����������
9HUYHW�PRQNH\�DODUP�FDOOV��VHPDQWLF�FRPPXQLFDWLRQ�LQ�D�IUHH�UDQJLQJ�SULPDWH�
�$QLPDO�%HKDYLRXU����������������
0LFKDHO�6��*D]]DQLJD��7KH�0LQG
V�3DVW%HUNHOH\�DQG�/RV�$QJHOHV��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV��������[Y����SS��8���� ����,6%1����������������KEN��
-RDR�7HL[HLUD�&HQWHU�IRU�&RJQLWLYH�6WXGLHV7XIWV�8QLYHUVLW\
1RWKLQJ�FRXOG�SURGXFH�D�PRUH�GLVKHDUWHQLQJ�IHHOLQJ�WKDQ�WKH�LGHD�WKDW�ZH�DUH�MXVW�SXSSHWV�FRQWUROOHG�E\�RXU�EUDLQV� � EUDLQV� VR� VPDUW� WKDW� WKH\� FRXOG� HYHQ�SURGXFH� WKH� LOOXVLRQ� WKDW�ZH� FRQWURO� RXU� RZQ� WKRXJKWV� DQG�DFWLRQV��7KLV�LV�WKH�OHLW�PRWLY�RI�WKLV�ERRN�E\�RQH�RI�WKH�IRXQGHUV�RI�FRJQLWLYH�QHXURVFLHQFH�ZKHUH�D�GHIHQVH�RI� WKLV�PRVW� RXWUDJHRXV� WKHVLV� LV� SUHVHQWHG��*D]]DQLJD
V� PDLQ� HQGHDYRU� LQ� KLV� QHZ� ERRN� LV� WR�SUHVHQW� D�WKRURXJK�DVVDXOW�RQ�WKH�QRWLRQ�RI��VHOI��DQG�WR�DUJXH�WKDW�VXFK�D�QRWLRQ�FDQ�QR�ORQJHU�VXUYLYH�WKH�LPSDFW�RI�FRQWHPSRUDU\�EUDLQ�VFLHQFH�� ,Q�VHYHQ�HOHJDQWO\�ZULWWHQ�FKDSWHUV� WKH�DXWKRU�SURYLGHV� WKH�HGXFDWHG� OD\PDQ�ZLWK�DQ�RYHUYLHZ�RI�VHYHUDO� WKHPHV�DGGUHVVHG�E\� WKH�QHZ�DQG�SURPLVLQJ�ILHOG�RI�FRJQLWLYH�QHXURVFLHQFH��7KHVH� UDQJH� IURP� D� GLVFXVVLRQ� RI� WKH� QDWXUH� RI� WKH� �VHOI��� EUDLQ� DUFKLWHFWXUH�� WKH� UHODWLRQVKLS� EHWZHHQ�LQIRUPDWLRQ�SURFHVVLQJ�VWUXFWXUHV�RI�WKH�EUDLQ�DQG�H[SHULHQFH��WR�WKH�QDWXUH�RI�SHUFHSWLRQ��DFWLRQ��PHPRU\�DQG�FRQVFLRXVQHVV��7KH� ILUVW� FKDSWHU� LV� VWULNLQJ� IRU� LWV� YHU\� VXJJHVWLYH� WLWOH�� �7KH�)LFWLRQDO� 6HOI��� ,W� LV� GHYRWHG� WR� D�SUHVHQWDWLRQ�RI�ZKDW�*D]]DQLJD�WDNHV�WR�EH�RQH�RI�KLV�PDMRU�ILQGLQJV�LQ�QHXURVFLHQFH��QDPHO\��WKH�H[LVWHQFH�RI�DQ��LQWHUSUHWHU��RQ�WKH�OHIW�KHPLVSKHUH�RI�WKH�EUDLQ��6XFK�DQ�LQWHUSUHWHU�LV�QRW�D��VHOI��QRU��SDUW�RI�D�VHOI��EXW�� DV�WKH�DXWKRU�SRLQWV�RXW�� D�EUDLQ�GHYLFH�WKDW�DFFRXQWV�IRU�D�UHFRQVWUXFWLRQ�RI�RXU�SDVW�H[SHULHQFHV��WKXV��ZHDYLQJ� LWV� VWRU\� LQ� RUGHU� WR FRQYLQFH� LWVHOI� DQG� \RX� WKDW� LW� LV� LQ� IXOO� FRQWURO�� �S������ )XUWKHUPRUH�� E\�SURYLGLQJ�XV�ZLWK�VRPH�NLQG�RI�SHUVRQDO�VWRU\�RU�DQ�H[SHULHQFH�RI�DQ�RQJRLQJ�QDUUDWLYH�WKH�LQWHUSUHWHU�RU��ZKDW�DPRXQWV�WR�D�VSLQ�GRFWRU�LQ�WKH�OHIW�EUDLQ���S�����JLYHV�XV�WKH�VHQVDWLRQ�WKDW�WKH��VHOI��H[LVWV��GHWDFKHG�IURP� WKH� EUDLQ�� 6XFK� D� �GHWDFKHG� VHOI�� LV�� QRQHWKHOHVV�� LOOXVRU\� � D� VKHHU� E\�SURGXFW� RI� EUDLQ� DFWLYLW\�DWWHPSWLQJ� WR� JDWKHU� WKH� PXOWLIDULRXV� RXWSXW� RI� FRUWLFDOO\� EDVHG� DXWRPDWLF� V\VWHPV� ZRUNLQJ� RXWVLGH� RI�FRQVFLRXV�DZDUHQHVV��7KH� VHFRQG� FKDSWHU� IRFXVHV� RQ� �EUDLQ� FRQVWUXFWLRQ�� DQG� LW� DLPV� WR� VKRZ� WKDW� PRVW� RI� WKH�GHYHORSPHQW�RI�EUDLQ�VWUXFWXUH�DQG�IXQFWLRQLQJ�LV�GXH�WR�JHQHWLF�SUH�SURJUDPPLQJ��7KH�EUDLQ�LV�QRW�D�WDEXOD�UDVD�QRU�LV�LW�PRVWO\�VKDSHG�E\�WKH�HQYLURQPHQW� /HVV�HPSKDVLV�VKRXOG�EH�DVVLJQHG�WR�HQYLURQPHQWDO�IDFWRUV�



&RQQH[LRQV����������

��

LQ�WKH�GHYHORSPHQW�RI�RXU�PHQWDO�GHYLFHV��7KLV� LV�VXUHO\�RQH�RI� WKH�PRVW�FRQWURYHUVLDO� LGHDV�SUHVHQWHG�LQ�WKLV� ERRN� � DQ� LGHD� WKDW� FODVKHV� ZLWK� VRPH� FXUUHQW� WUHQGV� RI� FRQWHPSRUDU\� QHXURVFLHQFH�� %\�DVVLJQLQJ�H[FHVVLYH�LPSRUWDQFH�WR�WKH�UROH�RI�ERWK�HQYLURQPHQW�DQG�EUDLQ�SODVWLFLW\��H[SHULPHQWDO�SV\FKRORJLVWV�KDYH�PLVWDNHQO\�XUJHG�WKH�FRQFOXVLRQ�WKDW��JHQHWLF�VSHFLILFDWLRQ�SOD\V�OLWWOH�RU�QR�UROH�LQ�WKH�GHYHORSPHQW�RI�RXU�PHQWDO�GHYLFHV���S������,Q�DFFRUGDQFH�ZLWK�VXFK�D�YLHZ���WKH�EUDLQ�LV�LGOLQJ�LQ�QHXWUDO�XQWLO�LW�H[SHULHQFHV�WKH�ZRUOG��S�����,Q�WKH�QDWXUH�QXUWXUH�GHEDWH�WKDW�VWLOO�SHUYDGHV�QHXURVFLHQFH��*D]]DQLJD�DUJXHV�LQ�IDYRU�RI�QDWXUH��E\�HPSKDVL]LQJ�WKDW�QXUWXUH�DORQH�LV�QRW�HQRXJK�WR�VKDSH�EUDLQ�IXQFWLRQ��+H�DGYRFDWHV�D�SURPLQHQW�UROH� IRU� PRGXODULW\�� DGDSWLYH� VSHFLDOL]DWLRQ� DQG� JHQHWLFDOO\� GULYHQ� PHFKDQLVPV� LQ� WKH�RQWRJHQHWLF�SK\ORJHQHWLF�GHYHORSPHQW�RI�WKH�EUDLQ��,Q�VHYHUDO�SDVVDJHV�RI�&KDSWHU�,,�SUR�QXUWXUH�DUJXPHQWV�DUH�DFULPRQLRXVO\�ULGLFXOHG��HLWKHU�DV�DQ�DUWLFOH�RI�SRSXODU�VFLHQFH�RU�DV�DQ�K\SRWKHVLV�DW�RGGV�ZLWK�PRUH�DFFXUDWH�HPSLULFDO�HYLGHQFH��7KH�WKLUG�FKDSWHU�UHWXUQV�WR�WKH�PDLQ�WKHVLV�RI�WKH�ERRN��7KH�WDVN�IDFHG�LV�WKDW�RI�VKRZLQJ�WKDW�RXU�EUDLQ�� DQG�RXU�EUDLQ�PHFKDQLVPV�� FRQWURO RXU�FRJQLWLRQ�DQG�EHKDYLRU�DQG�QRW�YLFH�YHUVD��7KH�FRQWHQWLRQ�LV�SUHVHQWHG�LQ�WKH�RSHQLQJ�VHQWHQFH�RI�WKLV�FKDSWHU���%\�WKH�WLPH�ZH�WKLQN�ZH�NQRZ�VRPHWKLQJ�� LW�LV�SDUW�RI�RXU�FRQVFLRXV�H[SHULHQFH�� WKH�EUDLQ�KDV�DOUHDG\�GRQH�LWV�ZRUN��,W�LV�ROG�QHZV�WR�WKH�EUDLQ��EXW�IUHVK�WR�XV���S������:H�DUH�QRW�WKH�PDVWHUV�RI�RXU�RZQ�PHQWDO�SURFHVVHV�DQG�ZKDWHYHU�ZH��GHFLGH��WR�GR�QH[W�RXU�EUDLQ�KDV�DOUHDG\�GHFLGHG�IRU�XV�D�IHZ�PLOOLVHFRQGV�DJR��7KH��VHOI��DV�D�UHVXOW�RI�RXU�PDVWHULQJ�RI�RXU�FRJQLWLYH�SURFHVVHV� LV� QRWKLQJ� RYHU� DQG� DERYH� D� GHOXVLYH� DVSHFW� RI� RXU� RZQ� FRJQLWLRQ� � D� GHOXVLRQ� XOWLPDWHO\�SURGXFHG�E\�WKH�ZRUNLQJ�RI�RXU�EUDLQV��2QH�RI�WKH�EULJKWHVW�FKDSWHUV�RI�*D]]DQLJD
V�ZRUN�EHDUV�RQ�WKH�QDWXUH�RI�PHPRU\��&KDSWHU�����%\�GLVPDQWOLQJ�WKH�FXUUHQW�FRQFHSWLRQ�RI PHPRU\�DV�WKH�LPPHQVH�DUFKLYH�RI�UHFROOHFWLRQV�� D�FRQFHSWLRQ�VWLOO�ODUJHO\� LQKHULWHG� E\� PDQ\� FRJQLWLYH� VFLHQWLVWV� � *D]]DQLJD� DFKLHYHV� RQH� PRUH� VWHS� LQ� KLV� DVVDXOW� WR� WKH�QRWLRQ� RI� �VHOI��� 0RVW� RI� RXU� PHPRULHV� DUH� UH�LQYHQWLRQ� L�H��� D� UHFRQVWUXFWLRQ� WR� ILOO� RXW� JDSV� LQ� WKH�QDUUDWLYHV�ZH�SURGXFH�DERXW�RXUVHOYHV��6R�YLHZHG��PRVW�RI�WKH�SX]]OH�RI�PHPRU\�VWRUDJH�DQG�UHWULHYDO�WKDW�SX]]OHV�SV\FKRORJLVWV��QHXURVFLHQWLVWV�DQG�FRJQLWLYH� VFLHQWLVWV� LV� MXVW�D� IDOVH� ULGGOH��ZKRVH�URRWV�DUH� WR�EH�IRXQG�LQ�WKH�SRSXODU FRQFHSWLRQ�RI�WKH�PHPRU\�DV�DQ�LPPHQVH�VWRUDJH�RI�UHFROOHFWLRQV�GXWLIXOO\�RUJDQL]HG��*D]]DQLJD
V� VREHU� VFLHQWLILF� SURVH� FRXOG� PLVOHDG� WKH� UHDGHU� WR� WKH� LGHD� WKDW� QR� SKLORVRSKLFDO�FRQWURYHUV\�OXUNV�EHQHDWK�KLV�DSSURDFK�WR�WKH�PDLQ�WKHPHV�RI�FRJQLWLYH�QHXURVFLHQFH��1R�GRXEW�RQH�FRXOG�FRQWHQG�WKDW�WKHUH�LV�QRW�YHU\�PXFK�QRYHOW\�LQ�WKLV�ERRN�H[FHSW�IRU�D�VXLWDEOH�SUHVHQWDWLRQ�RI�KLV�LGHDV�IRU�D�EURDGHU�DXGLHQFH��1HYHUWKHOHVV��WKH�SKLORVRSKLFDO�JLVW�RI�*D]]DQLJD
V�WKHVHV�FURSV�XS�RQFH�ZH�FRQVLGHU�WKDW�KLV�ERRN UDLVHV�D�PRVWO\�FRQWURYHUVLDO�DQG�GLVTXLHWLQJ�LVVXH�IRU�SKLORVRSKHUV�DQG�FRJQLWLYH�VFLHQWLVWV��:LOO�WKH� VXFFHVV� RI� FRJQLWLYH� QHXURVFLHQFH� LQ� WKH� H[SODQDWLRQ� RI� PHQWDO�FRJQLWLYH� SKHQRPHQD� HQWDLO� WKDW� WKH�QRWLRQV�RI��PLQG��DQG��VHOI��DUH�GRRPHG�WR�GLVDSSHDU"�:LOO�WKH�LGHDV�RI�PLQG�DQG�RI�VHOI�EHFRPH�REVROHWH�VFLHQWLILF�FRQFHSWV�LQ�WKH�VDPH�ZD\�WKDW�WKH�GLVFRYHU\�RI�R[\JHQ�OHG�WR�WKH�VXSHUVHGLQJ�DQG�REVROHVFHQFH�RI�WKH�QRWLRQ�RI��SKORJLVWRQ�"�5HFHQW� GHYHORSPHQWV� RI� FRQWHPSRUDU\� EUDLQ� VFLHQFH� PD\� LQFOLQH� XV� WR� EHOLHYH� WKDW� VRPH�WUDGLWLRQDO�SKLORVRSKLFDO�SUREOHPV�PD\�EH�XOWLPDWHO\�UHGXFHG�WR�VFLHQWLILF�RQHV�L�H���DPHQDEOH�WR�WKH�WRROV�RI�HPSLULFDO�VFLHQFH��$Q�LOOXVWUDWLRQ�RI�VXFK�D�FKDQJH�RI�FRQFHSWXDO�VWDWXV�LQ�WKH�KLVWRU\�RI�VFLHQFH�ZRXOG�EH� SURYLGHG� E\� WKH� QRWLRQ� RI� YDFXXP�� ,Q� WKH� VHYHQWHHQWK� FHQWXU\� GLVFXVVLRQV� FRQFHUQLQJ� WKH� QDWXUH� RI�YDFXXP� ZHUH� D� PDWWHU� RI� SKLORVRSKLFDO� GLVSXWH� XQWLO� PRGHUQ� SK\VLFV� FRXOG� DSSURDFK� LW� DV� D� VFLHQWLILF��HPSLULFDO� LVVXH�� $FFRUGLQJ� WR� VXFK� D� YLHZ�� WKH� QRWLRQ� RI� YDFXXP� ZDV� LQLWLDOO\� LQIHVWHG� ZLWK�SKLORVRSKLFDO�RQWRORJLFDO�SUHVXPSWLRQV�FRQFHUQLQJ�WKH�FRQFHLYDELOLW\�RI��QRWKLQJQHVV���6XFK�SKLORVRSKLFDO�SUHVXPSWLRQV� SUHYHQWHG� WKH� FODULILFDWLRQ� RI� WKH� QRWLRQ� RI� YDFXXP� E\� WKZDUWLQJ� LWV� FRQFHSWLRQ� DV� DQ�HPSLULFDO� HQWLW\�� 2QFH� VXFK� SUHVXPSWLRQV� ZHUH� VKXQQHG� DV� VHFRQGDU\� RU� SDUDVLWLF�� WKH� FRQXQGUXP� ZDV�VROYHG�� 7KH� QRWLRQ� RI� YDFXXP� EHFDPH� D� VFLHQWLILF�� HPSLULFDOO\� WUDFWDEOH� SUREOHP�� 7KH� VDPH� PRYHPHQW�ZRXOG�EH�SXUVXHG�E\�FRQWHPSRUDU\�EUDLQ�VFLHQFH�E\�VHHNLQJ�WR�VKRZ�WKDW�FRQFHSWV�VXFK�DV�FRQVFLRXVQHVV��UHSUHVHQWDWLRQ�� VHOI�� HWF��� FDQ� XQGHUWDNH� WKH� VDPH� FKDQJH� RI� FRQFHSWXDO� VWDWXV� RQFH� ZH� ILQG� WKHLU� QHXUDO�FRUUHODWHV��'RHV�*D]]DQLJD
V�DSSURDFK�WR�WKH�QRWLRQ�RI�WKH�VHOI�HQWDLOV�VXFK�DQ�HOLPLQDWLYLVW�FKDUDFWHU"�7KHUH�LV�D�KXJH�GLIIHUHQFH�EHWZHHQ�HOLPLQDWLRQ�DQG�UHYLVLRQ��$V�D�ILUVW�DSSUR[LPDWLRQ�RQH�ZRXOG�EH�LQFOLQHG�WR�GHULYH� IURP�*D]]DQLJD
V�ZRUN� WKH�FODLP�WKDW� WKH�PDMRU�SUREOHPV�RI�SKLORVRSK\�RI�PLQG�FRXOG�XOWLPDWHO\�ERLO�GRZQ� WR�HOLPLQDWLRQ��6R�YLHZHG� WKH�SUREOHP�RI� WKH�QDWXUH�RI� WKH� VHOI�ZRXOG�EH�VROYHG� LI� LW�FRXOG�EH�UHSKUDVHG� DV� HPSLULFDO� SUREOHPV� DGGUHVVHG� E\� EUDLQ� VFLHQFH�� 7KH� SUREOHP� RI� WKH� VHOI� ZRXOG� EHFRPH�QRWKLQJ�RYHU�DQG�DERYH�WKH�SUREOHP�RI�ILQGLQJ�LWV�QHXUDO�FRUUHODWHV��+RZHYHU��WKLV�LV�D�KDVW\�LQWHUSUHWDWLRQ�RI�*D]]DQLJD
V�HQWHUSULVH��,QGHHG��KH�SURFODLPV�WKDW��3V\FKRORJ\�LWVHOI�LV�GHDG���S��[L��DQG�WKDW��WKH�JUDQG�TXHVWLRQV� RULJLQDOO\� DVNHG� E\� WKRVH� WUDLQHG� LQ� FODVVLFDO� SV\FKRORJ\� KDYH� HYROYHG� LQWR� PDWWHUV� RWKHU�
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VFLHQWLVWV�FDQ�DGGUHVV�� �S�[LL���%XW� LV� LW�DOO�KH� LV�SURFODLPLQJ"�$ IHZ�OLQHV�EHORZ�KH�FDUHIXOO\�DVVHUWV� WKDW��ZH�KXPDQ�EHLQJV�KDYH�D�FHQWULF�YLHZ�RI�WKH�ZRUOG��:H�WKLQN�RXU�SHUVRQDO�VHOYHV�DUH�GLUHFWLQJ�WKH�VKRZ�PRVW�RI�WKH�WLPH���S��[LLL���,W�LV�QRW�WKH�VHOI�SHU�VH�WKDW�PXVW�EH�GLVVROYHG��EXW�WKH�FHQWULF�YLHZ�RI�LW��6XFK�D�FHQWULF�YLHZ�RI�WKH�VHOI�LV�WR�EH�VXSHUVHGHG�LI�ZH�DUH�FRPPLWWHG�WR�WKH�GHYHORSPHQW�RI�D�VHULRXV�VFLHQWLILF�DFFRXQW� RI� PHQWDOLW\�� 7KH� UHDO� VHOI� LV� D� EUDLQ� GHYLFH� � D� YHU\� VRSKLVWLFDWHG� RQH� LQ� VR� IDU� DV� LW� KDV� WKH�FDSDELOLW\� RI� HQJHQGHULQJ� VXFK� D� WKLQJ� DV� �WKH� FHQWULF� VHOI��� 7KH� �FHQWULF� VHOI�� OXUHV� XV� WR� ILUVW�SHUVRQ�FHUWDLQW\�DERXW�RXU�RZQ�QDWXUH��OHDGLQJ�WR�D�PLVPDWFK�EHWZHHQ�ZKDW�RXU�EUDLQ�GRHV�DQG�KRZ�ZH�H[SHULHQFH�VXFK�DQ�DFWLYLW\��7KH�FHQWULF�VHOI�LV�OLNHO\�WR�EH�UHYHDOHG�D�GHOXVLRQ�RQFH�ZH�ILQG�LWV�QHXUDO�FRUUHODWHV�DQG�UHDOL]H� WKDW� WKHUH� LV� QRWKLQJ�RYHU� DQG� DERYH� D� EUDLQ� GHYLFH� WKDW� XQLILHV� WKRXJKW� DQG� DFWLRQ�E\�ZHDYLQJ� D�ILFWLRQDO� VWRU\�� :H� DUH� PLVOHG� WR� WKH� LGHD� RI� WKH� FHQWULF� VHOI� DV� DQ� DXWRQRPRXV� RULJLQDWRU� DQG� WR� WKH�V\VWHPDWLF�LOOXVLRQ�WKDW ZH�DUH�LQ�IXOO�FRQWURO�RI�WKH�DFWLYLW\�RI�D�PXOWLWXGH�RI�DXWRPDWLF�V\VWHPV�UHVSRQVLYH�WR�LQWHUQDO�DQG�H[WHUQDO�VWLPXOL��7KH�LOOXVLRQ�RI�WKH�H[LVWHQFH�RI�VXFK�D�FHQWULF�VHOI�DV�ZHOO�RI�LWV�SURFOLYLWLHV�LV�ZKDW�LV� WR�EH�VKXQQHG��%XW�QRW�WKH�VWRU\�LW�ZHDYHV�DERXW�LWVHOI��IRU�QR�PDWWHU�KRZ�ILFWLRQDO�LW�PD\�EH�LW�SOD\V� D�PDMRU� UROH� LQ� RXU� FRJQLWLYH� FDSDELOLWLHV�� VXFK�� DV� IRU� LQVWDQFH�� UHDVRQLQJ� DQG� VHYHUDO� RWKHUV� WKDW��HQDEOHG�XV�WR�EHFRPH�SV\FKRORJLFDOO\�LQWHUHVWLQJ�WR�RXUVHOYHV�DV�D�VSHFLHV���S�������6R� YLHZHG�� *D]]DQLJD
V� FRQFHSWLRQ� RI� WKH� QDWXUH� RI� WKH� VHOI� GRHV� QRW� VXFFXPE� WR� DQ\� VWULFW�HOLPLQDWLYLVW� SURJUDP�� 7KHUH� ZRXOG� EH� PRUH� WR� WKH� QRWLRQ� RI� WKH� VHOI� WKDQ� WKH� ILQGLQJ� RI� LWV� QHXUDO�FRUUHODWHV��7KH�WDUJHW�GRHV�QRW�VHHP�DQ�HOLPLQDWLRQ�RI�FRQVFLRXV�H[SHULHQFH�EXW��UDWKHU��WKDW�RI�ILQGLQJ�IURP�ZKHQFH� FRPHV� WKH� PLVPDWFK� EHWZHHQ� WKH� FRQVFLRXV� H[SHULHQFH� RI� WKH� VHOI� DQG� LWV� SRVVLEOH� HPSLULFDO�GHVFULSWLRQ�DW�WKH�VXE�SHUVRQDO�OHYHO��*D]]DQLJD
V� VWULFWO\� QHXURORJLFDO� DSSURDFK� WR� WKH�QDWXUH�RI� WKH� VHOI�KDV�QR�H[SOLFLW�SKLORVRSKLFDO�DJHQGD�� 1RQHWKHOHVV�� KLV� YLHZ� RI� WKH� EUDLQ� DV� D� FOXVWHU� RI� VSHFLDOL]HG� FLUFXLWV� DQG� RI� FRQVFLRXVQHVV� DV�HPHUJLQJ�IURP�WKH� IHHOLQJ�RI� WKHP�FKDOOHQJHV� WUDGLWLRQDO�SKLORVRSKLFDO�DVVXPSWLRQV�� ,Q�KLV�FRQFHSWLRQ�RI�WKH� VHOI� WKHUH� LV� QR� URRP� OHIW� IRU� ZKDW�'HQQHWW� ZRXOG� SHMRUDWLYHO\� ODEHO� �7KH�&DUWHVLDQ� 7KHDWUH�� RU� WKH�FHQWUH�RI� WKH�PLQG�EUDLQ�ZKHUH�D�FHQWUDO�FRQWUROOLQJ�XQLW� LV� ORFDWHG�� WKH�YHU\�DUHQD�ZKHUH�FRQVFLRXVQHVV�KDSSHQV�� %RWK� *D]]DQLJD� DQG� 'HQQHWW� ZRXOG� UDWKHU� EHW� RQ� WKH� K\SRWKHVLV� RI� DQ� RUFKHVWUD� ZLWKRXW� D�FRQGXFWRU�� D�K\SRWKHVLV�WKDW�DOORZV�WKHP�WR�GLVSHQVH�ZLWK�IXUWKHU�DVVXPSWLRQV�FRQFHUQLQJ�WKH�H[LVWHQFH�RI�DQ\�XQGHUO\LQJ�XQLI\LQJ�HOHPHQW�IRU�RXU�FRQVFLRXV�H[SHULHQFHV��7R�ZKDW�H[WHQW�FDQ�*D]]DQLJD
V�OHIW�EUDLQ�LQWHUSUHWHU�SURYLGH�D�IXOO�IOHGJHG�DFFRXQW�RI�WKH�QDWXUH�RI�WKH�VHOI��LQFOXGLQJ�WKH�JHQHUDWLRQ�RI�WKH�QRWLRQ�RI�D��FHQWULF�VHOI�"�2U��LQ�RWKHU�ZRUGV��&DQ�D�EUDLQ�GHYLFH�SHU�VH�DFFRXQW�IRU�WKH�JHQHUDWLRQ�RI�RXU�KDELWXDO�FHQWULF�VHOI"�2QH�LVVXH�QRW�DGGUHVVHG�E\�*D]]DQLJD�LV�KRZWKH�LQVWDQWDQHRXV�UHFRQVWUXFWLRQ�RI� WKH�PLQG
V�SDVW�FDQ�OHDG�WR�WKH�LOOXVLRQ�RI� WKH�FHQWULF�VHOI�� DQ�LOOXVLRQ�LQKHULWHG� DQG� FKHULVKHG� E\� WUDGLWLRQDO� SKLORVRSK\� RI� PLQG�� )RU� ZKHQFH� FRPHV� WKH� IHHOLQJ� WKDW� ZH� DUH�HQGRZHG�ZLWK� VRPH� LQQHU� LQLWLDWLQJ�FDXVH�RI�WKRXJKW� DQG� DFWLRQ"�)RU�RQH� WKLQJ�� VXFK�D� IHHOLQJ� VHHPV� WR�HPHUJH�LQ�VR�IDU�DV�VRPH�SUHOLPLQDU\�DVVXPSWLRQ�RI�LQFRUULJLELOLW\�RI�WKH�PHQWDO�FRPHV�LQWR�SOD\��,W�LV�KDUG�WR�FRQFHLYH�WKDW�VXFK�DQ�DVVXPSWLRQ�FRXOG�HPHUJH�ZLWKRXW�WKH�FRQWULEXWLRQ�RI�FXOWXUH�DQG ODQJXDJH�� VRPH�NLQG�RI� ODQJXDJH� WKDW� IRUJHV� D�SUHOLPLQDU\� LGHD�RI� �,�� DOORZLQJ�XV� WR� VSHDN�DQG� WKLQN�DERXW�RXUVHOYHV�DV�FHQWULF�VHOYHV�HQGRZHG�ZLWK�WKH�SRZHU�WR�SURGXFH�DXWRQRPRXV�DFWLRQ��:RXOG�D�FXOWXUH�ZLWKRXW�D�ZRUG�IRU��,��GHYHORS�VRPH�LGHD�RI�D�FHQWULF�VHOI"�7R�ZKDW�H[WHQW�WKH�LGHD�RI�D�VRFLDO�FRQVWUXFWLRQ�RI�WKH�VHOI�ZRXOG�PDUN�DQ�HVVHQWLDO�GLVVLPLODULW\�EHWZHHQ�*D]]DQLJD
V�DQG�'HQQHWW
V�FRQFHSWLRQ�RI�WKH�VHOI"�6XUHO\�D�FRQFHSWLRQ�RI�WKH�IRUPDWLRQ�RI�D�FHQWULF�VHOI�VXFK�DV�'HQQHWW
V�GLIIHUV�IURP�*D]]DQLJD
V�LQ�VR� IDU�DV� WKH� IRUPHU�ZRXOG�DVVLJQ�PXFK�PRUH�ZHLJKW� WR��OLQJXLVWLF�PHPHV�� LQ� WKH�SURGXFWLRQ�RI�D� VRFLDO�LPDJH�RI�WKH�VHOI�� WKH�FHQWULF�VHOI�GHHSO\�LQFXOFDWHG�E\�ODQJXDJH�DQG�SHUSHWXDWHG�E\�VRFLDO�UROHV��6WLOO��IURP�D� SKLORVRSKLFDO� YLHZSRLQW� WKHUH� LV� PRUH� FRQYHUJHQFH� WKDQ� GLVVHQW� EHWZHHQ� *D]]DQLJD
V� DQG� 'HQQHWW
V�DSSURDFKHV� WR� VHYHUDO� RWKHU� WRSLFV�� 'HQQHWW� FRQVWUXHV� WKH� VWUHDP� RI� FRQVFLRXVQHVV� DV� UHVXOWLQJ� IURP� D�YLUWXDO� VHULDO� PDFKLQH� LQVWDOOHG� RQ� WKH� PDVVLYH� SDUDOOHO� LQIRUPDWLRQ� SURFHVVLQJ� SURYLGHG� E\� WKH� EUDLQ��'HQQHWW�HQGRUVHV�PXOWLSOH�UHDOL]DELOLW\�ZKHUHDV�IRU�*D]]DQLJD�WKHUH�LV�PRUH�HPSKDVLV�RQ�WKH�VSHFLILFLW\�RI�EUDLQ�GHYLFHV�LQ�WKH�SURGXFWLRQ�RI�H[SHULHQFH��1RQHWKHOHVV��ERWK�ZRXOG�DJUHH�ZLWK�VRPH�LGHD�RI�D�QDUUDWRU��$QG� ERWK� ZRXOG� DJUHH� ZLWK� WKH� LGHD� WKDW� WKH� VWUHDP� RI� FRQVFLRXVQHVV� LV� QRW� ZKDW� RXU� LQQHU� H[SHULHQFH�UHYHDOV�� DOWKRXJK� E\� SRLQWLQJ� WR� GLIIHUHQW� UHDVRQV�� )XUWKHUPRUH�� ERWK� ZRXOG� KROG� WKH� YLHZ� WKDW� WKHUH� LV�PXFK�OHVV�WR�PLQG�DQG�PHPRU\�WKHQ�ZKDW�RXU�FXUUHQW�H[SHULHQFH�PLVWDNHQO\�OHDGV�XV�WR�VXSSRVH��$OO�LQ�DOO��*D]]DQLJD
V�ERRN�SURYLGHV�HQMR\DEOH��HQOLJKWHQLQJ�DQG�SURYRFDWLYH�UHDGLQJ��,W�LV�D�ERRN�ZKRVH�XOWLPDWH�JRDO�LV�WR�UHVFXH�WKH�VFLHQFH�RI�PLQG�IURP�PLVOHDGLQJ�SURSRVLWLRQV�E\�VKRZLQJ�WKDW�WKHUH�LV�QR�QHHG�WR�H[SODLQ�WKRXJKW�DQG�DFWLRQ�DV�WKH�RXWFRPH�RI�DQ�LQVFUXWDEOH�VHOI�HQFDSVXODWHG�LQ�D�VKHOO��
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$FNQRZOHGJHPHQWV7KH� DXWKRU� WKDQNV� -RKQ� 6\PRQV� IRU� KHOSIXO� VXJJHVWLRQV� DQG� )$3(63� IRU� ILQDQFLDO� VXSSRUW� �JUDQW� �� �������������
6WHYHQ�3LQNHU��+RZ�WKH�0LQG�:RUNV������$OOHQ�/DQH��7KH�3HQJXLQ�3UHVV��,6%1��� ������������SS�����
-LOO�%RXFKHU'HSW��RI�+XPDQ�&RPPXQLFDWLRQ�6FLHQFHV8QLYHUVLW\�RI�6KHIILHOG
$W� WKH� RXWVHW� RI� WKLV� ERRN� 3LQNHU� LV� FRQFHUQHG� WR� HVWDEOLVK� WKDW� WKH� PLQG� RSHUDWHV� DV� D� PRGXODU�FRPSXWDWLRQDO�PHFKDQLVP�� DQG� WKDW� LW� LV� V\PERO�EDVHG� �PHQWDOHVH�� LQIRUPDWLRQ� SURFHVVLQJ� ZKLFK�PDNHV�KXPDQV� LQWHOOLJHQW�� +H� LV� DOVR� FRQFHUQHG� WR� HVWDEOLVK� WKH� FUHGHQWLDOV� RI� 'DUZLQLVP�� DQG� WR� VHH� RII� WKH�YDULRXV�FULWLFLVPV�ZKLFK�KDYH�EHHQ�YRLFHG�DERXW�LW��+DYLQJ�HVWDEOLVKHG�WKH�WZR�PDLQ�SODQNV�VXSSRUWLQJ�KLV�YLHZ�RI�KRZ�WKH�PLQG�ZRUNV��3LQNHU�VSHQGV�WKH�UHVW�RI�WKH�ERRN�DUJXLQJ�WKDW�ZKDW�QDWXUDO�VHOHFWLRQ�ZURWH�LQWR�WKH�JHQHV�RI�RXU�UHPRWH�DQFHVWRUV�FDQ�EH�GHWHFWHG�LQ�DOPRVW�DOO�DVSHFWV�RI�KXPDQ�EHKDYLRXU�� YLVXDO��FRJQLWLYH� �YLD� D� OHJDF\� RI� LQWXLWLYH� WKHRULHV� DERXW� WKH� ZRUOG��� HPRWLRQDO�� VRFLDO�� DQG� FXOWXUDO�� +H� DOVR�FRQVLGHUV� VHQWLHQFH�� PRUDOLW\� DQG� IUHH� ZLOO�� EXW� � VRPHZKDW� XQH[SHFWHGO\� � EOLQNV� DQG� GUDZV� EDFN��GHVFULELQJ�WKHP�DV�P\VWHULHV�EH\RQG�RXU�SUHVHQW�FRPSXWDWLRQDO�FDSDFLWLHV�WR�XQGHUVWDQG��7KXV��WKH�ERRN�LV�QRW�DERXW�KRZ�WKH�PLQG�HYROYHG��EXW�UDWKHU�DERXW�KRZ�WKH�JHQHWLF�SURGXFWV�RI�QDWXUDO�VHOHFWLRQ�GHWHUPLQH�WKH�ZD\�WKH�PLQG�ZRUNV��DQG�WKH�HYLGHQFH�IRU�WKLV�LQ�FRQWHPSRUDU\�KXPDQ�EHKDYLRXU��/LNH�7KH�/DQJXDJH�,QVWLQFW WKH�ERRN LV�GHVLJQHG�WR�DSSHDO�WR�QRQ�VSHFLDOLVW�DV�ZHOO�DV�WR�VSHFLDOLVW�UHDGHUV��DQG� WKH�VDPH�PHWKRGV�RI�PDNLQJ�VRPH�TXLWH�GLIILFXOW�PDWHULDO�SDODWHDEOH�DUH�XVHG��)RU�H[DPSOH��WKHUH�DUH�QR�GDWHG�UHIHUHQFHV�LQ�WKH�WH[W��3LQNHU
V�VRXUFHV�EHLQJ�JLYHQ�LQ����SDJHV�RI QRWHV�DW�WKH�HQG�RI�WKH�ERRN��SULRU�WR�WKH�DFWXDO�UHIHUHQFHV��7KH�ERRN�LV�ZULWWHQ�LQ�D�VW\OH�GHVLJQHG�WR�EH�LQIRUPDO�DQG�HQWHUWDLQLQJ��DQG�LQFOXGHV�FROORTXLDOLVPV��DQHFGRWHV��DQG�MRNH\�FKDSWHU�VHFWLRQ�KHDGLQJV��'HVSLWH�WKH�VXJDU�FRDWLQJ�� SDUWO\�EHFDXVH�RI�LW��LQ�IDFW�� ,�IRXQG�WKH�ERRN�LUNVRPH�WR�UHDG��7KHUH�ZHUH�D�QXPEHU�RI�UHDVRQV�IRU�WKLV��DSDUW�IURP�WKH�VXJDULQHVV��,Q�SDUWLFXODU��,�GLVOLNH�WKH�DXWKRU
V�SUHIHUUHG�PHWKRG�RI�VHWWLQJ�XS�KLV�RZQ�DUJXPHQWV�E\�ULGLFXOLQJ�RU�EHOLWWOLQJ�RWKHU�SHRSOH
V�WKHRULHV�RU�ZRUN��:KHQ�QR�UHDO�WDUJHWV�DUH�DURXQG��KH�VHWV�XS�VWUDZ�PHQ�LQ�RUGHU�WR�NQRFN�WKHP�GRZQ��UHVXVFLWDWLQJ�KRDU\�WKHRULHV�RU�SRSXODU�P\WKV�LQ�RUGHU�WR�WXUQ�KLV�VFRUQ�RQ�WKHP��:LWK�WKLV�JRHV�D�ODFN�RI�DFDGHPLF�REMHFWLYLW\��ZKLFK�LV�UHSODFHG�E\�D�VHHPLQJ�GHVLUH� WR�VFRUH�SRLQWV��7KH�ERRN�LV�DOVR�KDUG�JRLQJ�EHFDXVH�RI� LWV� OHQJWK��ZKLFK�LV�H[FHVVLYH�� DQG�DOVR�EHFDXVH�RI� WKH� ODFN�RI�H[SOLFLW� VWUXFWXULQJ�RI� WKH� WH[W��7KH� MRNH\�FKDSWHU� DQG� VHFWLRQ�KHDGLQJV�JLYH�OLWWOH� LQGLFDWLRQ�RI� WKH�FRQWHQW�ZKLFK�IROORZV��DQG�WKHUH�LV�QRW�PXFK�H[SOLFLW�VLJQSRVWLQJ�RU�VXPPDULVLQJ�ZLWKLQ�WKH�WH[W�LWVHOI��7KHUH�DUH�XQKHDGHG�VXE�VHFWLRQV�ZLWKLQ�WKH�KHDGHG�VHFWLRQV��DQG�VRPH�RI� WKHVH� VXEVHFWLRQV� KDYH�RQO\� WDQJHQWLDO� UHODWLRQVKLSV�ZLWK�ZKDW�KDV� JRQH�EHIRUH�DQG�ZKDW�FRPHV�DIWHU��7KHUH� DUH� QR� VKRUW� FXWV� WR� H[WUDFWLQJ� WKH�PHDW� RI� WKH� ERRN�� \RX� HLWKHU� UHDG� LW� RU� \RX�GRQ
W�� DQG� WKDW� LV� D�GLVLQFHQWLYH� IRU� WKRVH�SHRSOH�ZKR�PLJKW�EH�LQWHUHVWHG� LQ�ZKDW�3LQNHU�KDV�WR�VD\�EXW�GRQ
W�KDYH�XQOLPLWHG�WLPH�IRU�UHDGLQJ��7KH�TXDOLW\�RI�WKH�FRQWHQWV�LV�DOVR�XQHYHQ��WKH�FKDSWHUV�RQ�FRPSXWDWLRQ�DQG�YLVLRQ�EHLQJ�GHWDLOHG� DQG� LQIRUPDWLYH�� ZKHUHDV� WKH� FKDSWHU� RQ� VRFLDO� SV\FKRORJ\�� IRU� H[DPSOH�� ZDV� PXFK� OHVV�FRQYLQFLQJ��1HYHUWKHOHVV��WKHUH�LV�D�ORW�RI�JRRG�VFKRODUO\�VWXII�LQ�WKH�ERRN��DQG�DORQJVLGH�KLV�DUURJDQW VHOI�DVVHUWLYHQHV�3LQNHU�GLVSOD\V�D�GLVDUPLQJ�PRUDO�VHULRXVQHVV�ZKLFK�KHOSV�WR�NHHS�WKH�UHDGHU�SORGGLQJ�RQ��$W� WKH� HQG�� ZDV� LW� ZRUWK� LW"� :HOO�� WKH� UHVHDUFK� ZKLFK� KDV� JRQH� LQWR� WKH� ERRN� LV� FOHDUO\�FRQVLGHUDEOH��LW�LV�ZHOO�LQGH[HG�DQG�UHIHUHQFHG��JLYLQJ�LW VRPH�YDOXH�DV�D�VRXUFH�ERRN��$QG�WKRVH�SDUWV�RI�WKH�ERRN�ZKLFK�DUH�IDFWXDO�DQG�LQIRUPDWLYH�DUH�YHU\�JRRG�LQGHHG��,I�\RX�DUH�FRPIRUWDEOH�ZLWK�WKH�6WDQGDUG�&RJQLWLYH� 6FLHQFH�0RGHO� RI� WKH� PLQG�� DQG� ZLWK� 7RRE\� DQG� &RVPLGHV
� LQFRUSRUDWLRQ� RI� WKLV� PRGHO� LQWR�HYROXWLRQDU\�SV\FKRORJ\��\RX�PD\�HYHQ�WKLQN�WKDW�WKLV�LV�D�JUHDW�ERRN��+RZHYHU��IRU�UHDGHUV�OLNH�PH�ZKR�IHHO�XQHDV\�ZLWK� WKH�PRGHO�DQG�ZKR�VHHN�D� UDSSURFKHPHQW�EHWZHHQ�D�VWULFWO\�)RGRULDQ�YLHZ�RI� WKH�PLQG�DQG� D� YLHZ�RI� WKH�PLQG� DV� HPHUJHQW� DQG�G\QDPLF�� WKH� FHQWUDO� DUJXPHQWV� DUH� VWDOH� DQG� VD\�QRWKLQJ� QHZ��6RPH�RI�WKH�FULWLFDO�DUJXPHQWV��VXFK�DV�WKH�DUJXPHQW�IRU�QRQOLQJXLVWLF�V\PEROV��DUH�GLIILFXOW�WR�IROORZ�DQG�VHHP�WR�PH�WR�EH�LQFRKHUHQW��7KLV�LV�IUXVWUDWLQJ�EHFDXVH�3LQNHU�LV�XQGHQLDEO\�FDSDEOH�RI�PRYLQJ�LGHDV�RQ�
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DQG� GRHV� VR� HOVHZKHUH�� +H� GLG� QRW� VHHP� FRQFHUQHG� WR� GR� WKDW� KHUH�� QR� GRXEW� EHFDXVH� KH� ZDV� PRUH�FRQFHUQHG�WR�ZULWH�D�SRSXODU�ERRN�LQ�ZKLFK�FHUWDLQ�FRQWURYHUVLDO�K\SRWKHVHV�FRXOG�EH�SXUYH\HG�IRUFHIXOO\�DQG�HQWHUWDLQLQJO\�WR�D�SHUKDSV�QRW�WRR�FULWLFDO�UHDGHUVKLS��<RX�KDYH�WR�EH�D�FRQYLQFHG�'DUZLQLVW��WRR��LQ�RUGHU�WR�IHHO�WKDW�WKH�PDLQ�HQGHDYRXU�RI�WKH�ERRN�LV�ZRUWKZKLOH�� �QDPHO\�WR�OLQN�FRQWHPSRUDU\�KXPDQ�EHKDYLRXU�EDFN�WR�WUDLWV�VHOHFWHG�LQ�SUHKLVWRU\���,�IRXQG�3LQNHU
V�GHIHQFH�RI�'DUZLQLVP�SHUVXDVLYH DQG�LOOXPLQDWLQJ��XQOLNH�KLV�GHIHQFH�RI� WKH�V\PEROLF�PLQG��EXW�WKHQ�,�GRQ
W�QHHG�PXFK�SHUVXDGLQJ�KHUH��0\� RYHUDOO� FRQFOXVLRQ� LV�� WKHUHIRUH�� WKDW� LI� \RX� VKDUH� 3LQNHU
V� WZR� FHQWUDO� SUHPLVHV�� \RX� ZLOO�WROHUDWH� WKH� ZHDNHU� VHFWLRQV� DQG� WKRURXJKO\� HQMR\� WKH�PHDW\� ELWV� RI� WKLV� ERRN�� \RX�PD\� HYHQ� HQMR\� WKH�UXEELVKLQJ�RI�RWKHU�DFDGHPLFV��ZLWK� WKH�VPXJ� IHHOLQJ� WKDW�\RX�DUH�RQ� WKH� VLGH�RI� WKH�DQJHOV�� ,I�\RX�GRQ
W�VKDUH�3LQNHU
V�SUHPLVHV�\RX�PD\�IHHO�DOLHQDWHG�DQG�LUULWDWHG��DV�,�GLG�� QRW�VR�PXFK�EHFDXVH�\RX�GLVDJUHH�ZLWK�ZKDW�LV�EHLQJ�VDLG�EXW�EHFDXVH�RI�WKH�ZD\�LQ�ZKLFK�LW�LV�VDLG��
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