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$Q�DVVHVVPHQW�RI�$YDLODELOLW\�RI�&ODVVURRP�&RPPXQLFDWLYH�6LWXDWLRQ�0DQDJHPHQW�&RPSHWHQFLHV�E\�$FDGHPLF�6WDII�LQ�+RGHLGDK�8QLYHUVLW\
$EVWUDFW��7KLV� VWXG\� DLPHG� �� PDLQO\� ±� WR� H[SORULQJ� WKH� H[WHQW� RI�DYDLODELOLW\� RI� WKH� FODVVURRP� FRPPXQLFDWLYH� VLWXDWLRQ�PDQDJHPHQW� FRPSHWHQFLHV� E\� $FDGHPLF� 6WDII� ZKR� KROG� SK�'��GHJUHHV�DW�+RGHLGDK�8QLYHUVLW\��7KH�VWXG\�KDV�FRPH�RXW�ZLWK�WKH�IROORZLQJ��

� 7KH�H[WHQW�RI�DYDLODELOLW\�RI�FRPSHWHQFLHV�ZDV�PHGLXP��� 7KH�DFDGHPLF�VWDII�WKLQN�WKDW�WKHLU�FRPSHWHQFLHV�DUH�KLJK��ZKLOH�WKH�VWXGHQWV�WKLQN�WKDW�DFDGHPLF�VWDII�FRPSHWHQFLHV�UDQJH� EHWZHHQ� PHGLXP� DQG� ZHDN�� 7KH� VWXGHQWV� EHOLHYH�WKDW� WKHLU� WHDFKHUV� KDYH� H[FHOOHQW� PDVWHU\� RI� DFDGHPLF�VSHFLDOL]DWLRQV�� EXW� WKH\� GRQ
W� XVH� WKH� FRPSXWHU� DQG�LQWHUQHW�LQ�FRPPXQLFDWLYH�VLWXDWLRQ��� 7KH� DFDGHPLF� VWDII� LQ� GLIIHUHQW� IDFXOWLHV� ±� HGXFDWLRQ��VFLHQWLILF� DQG� KXPDQLWLHV� �� ODFN� WKH� FODVVURRP�FRPPXQLFDWLYH�VLWXDWLRQ�FRPSHWHQFLHV�PDQDJHPHQW��� 7KH� DFDGHPLF� VWDII� DW� VFLHQWLILF� IDFXOWLHV� XVHG� WKH�HGXFDWLRQDO�PHGLD�KLJKHU�WKDQ�HGXFDWLRQDO�DQG�KXPDQLWLHV�IDFXOWLHV��
7KLV� VWXG\� UHFRPPHQGV� WR� DFTXLUH� WKH� FODVVURRP�FRPPXQLFDWLYH� VLWXDWLRQ� PDQDJHPHQW� FRPSHWHQFLHV� WR� WKH�DFDGHPLF� VWDII� DQG� PDNH� LW� DV� FRQGLWLRQ� WR� EH� DFFHSWHG� DV� D�WHDFKHU� DW� WKH� XQLYHUVLW\�� JLYLQJ� H[WUD� � � DWWHQWLRQ� WR� IDFXOW\� RI�HGXFDWLRQ�� SURYLGLQJ� WKH� PRGHUQ� (GXFDWLRQDO� 0HGLD� WR� RWKHU�IDFXOWLHV�� WUDLQLQJ� WKH� VWDII� RQ� XVLQJ� WKHP�� ILQGLQJ� WKH� VXLWDEOH�IDFLOLWLHV� WR� XVH� WKHP� DQG� HVWDEOLVKLQJ� D� FHQWHU� IRU� (GXFDWLRQDO�0HGLD�DQG�UHVRXUFHV�DW�WKH�XQLYHUVLW\�
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<HPHQL�:RPDQ�2SLQLRQ�LQ�)HPDOHV�&LUFXPFLVLRQ�
LQ�WKH�/LJKW�RI��(GXFDWLRQ�/HYHO�DQG��,QFXUUHQFH�RI��,QIRUPDWLRQ�

$EVWUDFW
�

7KLV� VWXG\� DLPV� WR� DQDO\]H� WKH� HIIHFWLYH� IDFWRUV� RQ� RSLQLRQ� RI� WKH�\HPHQL�ZRPDQ� LQ� IHPDOHV� FLUFXPFLVLRQ� � �� %\� XVLQJ� GDWD� RI� �����'+6� LQ�<HPHQ� �� LW�ZDV� IRXQG�� WKH�ZRPHQ¶V� DJUHHPHQW� � LV� QRW� UHODWHG� WR� UHOLJLRXV�FDXVHV� �� 6R�� LW� ZDV� K\SRWKHVL]HG� WKDW� HGXFDWLRQ� DQG� LQIRUPDWLRQ� KDYH� D�VLJQLILFDQW�HIIHFW�RQ�WKH�ZRPHQ¶V�RSLQLRQ���7KH�VWDWLVWLFDO�WUHDWPHQW�GHSHQGV�RQ� WKH� VXLWDEOH� WUDQVIRUPDWLRQ� �RI� GHSHQGHQW� YDULDEOH�� DQG� VWHSZLVH�WHFKQLTXH� LQ� FQRVWUXFWLQJ� WKH� UHJUHVVLRQ� PRGHO� �� 7KH� PRGHO� FRQVLVWV� RI� ��LQGHSHQGHQW�YDULDEOHV�ZLWK�GHWHUPLQDWLRQ�FRHIILFLHQW� ������DSSUR[LPDWLO\����
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� �
�
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'*p´¤·?/757�,&ñ?b@ÀLj?Ç�ÎÊÓÊH·?�ÎÊG�·?�fg°»�lÉfcK�®?cÃA��E�I]¤¸É�ÂA�Ë]¨HÀÉ fÇb�fg°�?�lÉfcKñ?»@Ãñ@� Î]ÊÓÊH·?�Î]ÊG�·?�^@]��ÂF]«�*Î]ÊÓÊH·?�N@Ã@�Ø?�ÎÊ¼ÀK���N@]»È¸¤»�Á]»�Å]»c°É�@]»�Î]¤ÊH|�Ï]¸£�c]¼L¤K�ÎÓÊH·?�È��ÎÊG@�Ø?�ÎH¸í·?�N@Ã@�?�ÎÊ¼ÀK�?�ÎÓÊÄKÇ�²Èo»�JÈ¸jBGÇ�ÎÊ¬Ê�ÇÇ�ÎXÊXrIj@À�?�Ë·@¤¬¿Ø?�È�,@Ã@�Ø@«Ng«È]K�Î]]ÊÓÊH·?�N@]]»È¸¤¼¸·�¹]]w«A�½]]Ä«�¹ÊH]]j���c]]Ä�?�Á]]»�c]]Éi»�I]]·@í·?�ºe]]H·�Î]]Ê¤«?c·?�d@]]]�?Ç�*N@]]]»È¸¤�?Ç�f@]]]´«Ú?�½ÉÈ]]]°KÇ�*NÙ´]]]o�?�¹]]]W�Ï]]]XÀ��¾?i]]]L·Ø?�c]]]k�ÇN?f?g°·?'/760\�*RXOG�¾@]¼LÃ?�Íb@]Éh��E�Î]ÓÊH·?�È��ÎÊG@�Ø?�N@Ã@�Ø?�Ìb×K�QÊW ·?�Î¿@Ê]]]rÇ�Î]]ÓÊH·?�Î]]]É@����Î]]·@¤¬·?�Î³f@]]]o�?Ç�@ÄKÙ´]]o»Ç�Î]]]ÓÊH·?�@É@]]w°G�Î]]H¸í�fÇb�I]¤¸KÇ�*Î]ÊÓÊH·?�½ÄK@]»È¸¤»�]Ê�ÈK�Ï]¸£�½ÄKfc]¯��]k�Ç�*@Ãbf?È»ñ?ñ@]¼Ä»�� ÎÓÊH·?�¥»�ËG@�Ø?�¹»@¤L·?�JÈr�ÅÄÊSÈKÇ�¶È¸k·?�Íf@PLj?'*Î�?Èj/76.�,&� « *Ðg_A�ÎÊW@¿�Á»ÇF@�Ø?�m@]Ê¯Ç�Îj?fb�Â�È]��N@]Ã@�Ø?Ç�*¾@]£�¹´]oG�N@]Ã�Î]ÊG@�Ø?�Å]KØ@¼LW@G�×]HÀL·?Ç�Ë¿@]k¿Þ?�¶È¸]k·?��]k¬K���c]Ê¬É�u@]_�¹´oG�ÎÓÊH·?�Î]]ÄS?È��Ìc]]sL¸·��Ê]]í`L·?�½]]O�Á]]»Ç�*¥]]¼L�?�¥]]¯?Ç�Ï]]¸£�@Ä³�L]]j��]]·?�ÎÊH¸]]k·?Ç�Î]]Ê¼Ê¸¤L·?Ç�@]]ÄÀ»�Î]]Ê£@¼LSØ?�Î]]ÉÈ¼ÀL·?��]]í�?�e]]Ê¬ÀK�bc]]ÄK��]]·?�ÎÊH¸]]k·?�N@]]Ã@�Ø?'*c¤j/76/� ,&�
QXH¸?�Ï¹µp¼8 ¹P¼LK�Q]W@H·?�M]¤«b��]·?�N@§È]k�?�Î]£È¼T��Ë·@]�?�Q]XH·?�Î¸´]o»��E�Ñ?g]SE� QXH·?�t`¸LK�¥«?Çc·?Ç�N@§Èk�?�ÆeÃÇ�*ÎÊKÜ?��@°À·@G8 /+ÂA f@]HL£@G�Î]ÊÓÊH·?�N@]Ã@�Ø?�Î]Ê¼ÀK���Î]ÊÓÊH·?�Î]ÊG�·?�lÉfc]K�ÎÊ¸£@«�Ñ@s°Lj?ÊG�·?�ÎÊ¸³�ÎH¸|�N@Ã@�?�ÎÊ¼ÀK�ÎIj@À�?�¹_c�?�� Ë]ÓÊH·?�½Ê]¸¤L·?�fÇb�iÉi¤L·�Ìb×]]É�@]]�Ç��¼Ê]]·?�¥]]¼L�?�b?g]]«A��]]G�Ë]]ÓÊH·?�Ë£È]]·?�f@]]oL¿?Ç�¾@]]¤·?�½Ê]]¸¤L·?·?���Î¤j?È·?�Î³f@o¼¸·�Ìc]sL��]·?�Î]ÊÓÊH·?�NÙ´]o¼¸·�Î]ÊÀ¼Ê·?�Î]ÓÊH·?�@]ÄÊ¿@¤K�, N@]Ã@�?�ÂA�f@HL£Ø?��¤G�ÁÉe_A�Â@]k¿Þ?�lÊÒg]·?�¶g]�?�Î]ÓÊH·?�È]��̧]k·*Å³È� ÂAÇ�ÎÊ¼ÀK�Ø?Î]ÓÊH·?�È]��Î]ÊG@�Ø?�N@Ã@��m@]kWE�Íb@]ÉhÇ�Î]H¸í·?�Î]ÓÊH·?�Î]Ê¼ÃBG ÎÊÓÊH·?�ÎÊG�·?�lÉfcK�®?cÃA�Á»�Ëj@jA�®cÃ,
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0+G Q]]W@H·?�fÈ¤]]n¾c]]¤�U»@]]¿gG���¾@]]¼LÃØ?�Á]]»�@]]Ä°W�Î]]ÊÓÊH·?�Î]]ÊG�·?�Ñ@]]í£E�b?c]]£E Ê¸³����¼¸¤�?N@ÎÊG�·?� ÅK�_�½´~�ÎÊÀ¼Ê·?�ÎÉfÈÄ¼�?���Î]ÊG�·?�lÉfc]K� ñ@]]jfc»�Â@]]³�ÂA�e]]À»�Î]]ÊÓÊH·?�ñ?c£@]]k»�N@ÀÊ¤]]kL·?�Î]]É?cG�Íc]]Éc�?�Î]]ÊGgK�Î]]Ê¸³��@Ê·@W�cÊGhÇ�ÍcÉc�?�ÎÊGgK�ÎÊ¸³�Á»�¹³���c£@k»�d@LjB³Ç�,¥]»�{f@]¤LÉ�?e]ÃÇ ÎÊÓÊH·?�ÎÊG�·@G�Ë¸�?Ç�Ë¼Ê¸¯Þ?Ç�Ë�@¤·?�¾@¼LÃØ?�,Î]j?fb�Æ@]°¸É�@»�Ï¸£�ÍÇÙ£ ÎÊÓÊH·?�ÎÊG�·?�fg°»�ÐÈL]k�?���Ìf@]ÊL_Ø?�fg]°�?�Á¼]v�Æf@ÊL_?�Ï¸£�º@H¯E�Á»�N@]]Ê¸³�½]] ¤»���Ìf@]]ÊL_?�fg]]°¼³�Î]]ÊÓÊH·?�Î]]ÊG�·?�mfc]]K�º?h@]]»�Q]]ÊW��*¥]]G?g·?�Î]ÊG�·?�N@]Ê¸³����]¼¸¤�?�b?c]£E�U»?g]G�Ífc]¯�¾c]£�l]´¤É�@]��ÎÊÀ¼Ê·?�ÎÊG�·?��?�@]Ä¤»�ZHrA�Ìe·?Ç�Ë¼Ê¸¤L·?�º@�?���ÎPÉc�?�N@ÄSÈL·?�J@¤ÊLj?�¹]»@W�½]¸¤�c]¤G�Î]r@_�Î]ÊÀÄ�?Ç�Î]Ê¼¸¤·?�ÅL·@]jf��E�Î«@]vÞ@G�Î]jfc�?��E�ÎÊÓÊH·?�Î·@jg·?�Î]]ÊG�·?�MXH]]rAÇ�Î]]ÊÓÊH·?�½ÊÃ@]]¬�?Ç�@É@]]w°·@G�¾@]]¤·?�½Ê]]¸¤L·?�UÃ@]]À�?�MGg]]n�ÂA�Î]¿@´»�Ë]ÓÊH·?�¹_c]�?�¹]LW?Ç�Î]PÉc�?�ÎÊ]jfc�?�Î]ÊG�·?�Á]»�CiTLÉ�Ø�Ñ?iS�ÎÊÓÊH·?�UÃ@À�?�b?c£E���ÍiÊ¼L»lÉfcL·?�N@ÊTÊK?�j?Ç� , 1+�¼Ò@°·?�Æ@HL¿?�M¬·�Î·Ç@��ÎÊ¼Ê¸¤L·?�Îj@Êk·?�½jf�Ï¸£�Î]ÊG�·?�lÉfc]K�Î]Ê¼ÃBG� Ë¤»@�?�½Ê¸¤L·?�U»?gG���ÎÊÓÊH·?³Î]¤»@�?�N@]H¸íL»�Á»�I¸íL¼�*Î]ÊÀ¼Ê·?�f@]HL£@G �¹]P��µ·d�ÂA�²@°XL]j?·Î]ÊÀ¼Ê·?�Î]ÉfÈÄ¼�?�fÈL]jb���bf?È]·?�Ë¤Ég]oL·?�tÀ]¸ �Íb@�?'21&ÂA Ï¸£�tÀK��·?Ç I]S?ÇÇ�¥]¼L�?Ç�Î·Çc·?�ÎÊ·ÈÓk»�ÎÓÊH·?�ÎÉ@� �bg]«�¹³�Ï¸£��|ÇÇ��Éb, Î]ÊÓÊH·?�Î]ÊG�·?�lÉfc]K�I]sÉ�ÂA�Ë]°íÀ�?�Á]»ÇÎ¤»@T¸·�ÎÊ£@¼LSØ?�Î¬Ê�È·?�Á¼vÇ�ÎÊÀ¼Ê·?�N@¤»@T¸·��@°P·?�U»@¿�·?�Á¼v, 2+Î]ÓÊH¸·�Î]H¸í·?�½]Ä«���Î]Ê£È¿�Î]¸°¿�¶@ÀÃ�ÂBG�QW@H·?�m@kWA�Î]TÊL¿�@ÄKÙ´]o»Ç�Î]H¸í·?�¾@]¼LÃ?�fÈ]íK�Î] WÙ»�Á]£�½S@]¿�m@]kWÞ?�?eÃÇ�ÎÊÓÊH·?�ÎÊG�¸·�½ÄLj?fb���Î³f@]o¼¸·�½Äj@��cÉ?iKÇ�fg°�?�½ÄLj?fb�ºÙ_�@ÄKÙ´o»Ç�ÎÊÓÊH·?�@É@w°·@G���¾c]]°L·?�¥]]»�Î]]ÊÓÊG�N@|@]]oÀG�¾@]]Ê°·?���Ífb@]]H�?Ç�Î]]ÊÓÊH·?�@É@]]w°·?�Î]]o¯@À»�ºÈ]]w«�f@]]OA�@]]��fg]]°�?�Î]]j?fb�N@]]Ã@�Ø?�fg]]°�?�Î]]Ê¼ÀK�Ðc]]»�Î]]j?fc¸·�Q]]W@H·?ËÓÊH·?�½¸¤L¸·�Ë¤»@�?�I·@í·?�ÎS@W�Ðc»�l´¤É�@��½ÄÉc·�ÎÊÓÊH·?,
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3+Å· M¸rÈK�@»N@j?fc·?�y¤G�UÒ@L¿�'@s·?Ç�ËG?c�?�*¥¿/771&']«@¤�?�*@0...& 'G?c�?Ç�¶f@H»�*Ë/770&ÂA Á»�Î]H¸í·?�N@Ã@�?�Î]ÊÀ¼Ê·?�Î]ÊG�·?�N@]Ê¸³���]�È lÊ·�ÎÓÊH·?��@GÐÈLk�º?ÈWÚ?�ÁkWA���JÈ¸í�?*ÎÊ¿cL»�Á´K���?dE, 4+Î]H¸|�N@]Ã@�?�ÐÈL]k»�ÂA�Ng]Ä�A��]·?Ç�ÎÊ·@�?�Îj?fc¸·�ÎÊ¸H°·?�N@Ã@�Ø?�UÒ@L¿�ÐÈL]k�?���lÊ]·�Î]ÊÓÊH·?�Î]ÊG�·?�Î]j?fb�¹]H¯�ÎÊG�·?�ÎÊ¸³���¥G?g·?�ÐÈLk�?· QXH·?�Î¸r?È»��E�QW@H·?�¥«b�@��JÈ¸í�?�fg]°»�Î]j?fb�g]O?�Ðc]»�Á]»�±]°XL¸ �ÎÊ¼ÀK���ÎÊÓÊH·?�ÎÊG�·?Ø?ÎÊÓÊH·?�N@Ã@�� ,
QXH¸?�ÏË½ÄA8� �ÎÊKØC��@°À·@G�Ë·@�?�QXH·?�ÎÊ¼ÃA�t`¸LK� 8 /+I³?ÈÉ�Ë·@�?�QXH·?�Î]ÓÊH·@G�¾@]¼LÃØ@G�ÎÊ¸�?�ÎÊ¼Ê¸¯Þ?Ç�ÎÊ�@¤·?�N@ÄSÈL·?�*@ÄKÙ´]]o��Ìc]]sL·?Ç�@]]Ãbf?È»�Ï]]¸£��@]]¬�?Ç��]]L¤ÉÇG ¾@]]¼LÃØ?��Î]]ÊG�·@ ÎÊÓÊH·?�¥]»�Â@]k¿Þ?�¹]»@¤L·�ÎÊH¸]k·?�N@Ê³È¸]k·?�¹Éc]¤K���ZS@À·?�¹ÊHk·? Î]]ÓÊGÂA Á]]»�@]]¯Ùí¿?�*�Å]]Ê¿@¤K�@]]��Ë]]kÊÒg·?�fc]]s�?�N@Ê³È¸]]k·?�Æe]]Ã�¹]]P»�NÙ´]]o»�Á]]»�Å]]ÄS?ÈK�@]]»Ç�fÈÃc]]K�Á]]»�Î]]ÓÊH·?�*Å]]LÓÊH·�Â@]]k¿Þ?�½]]Ä«�ÂAÇ ÇE]]³ÙL»ÅH·?�È]]��Î]]ÊG@�Ø?�ºÈ]]Ê�?Ç�N@]]Ã@�Ø?�Å]]¤«cK�ÂA�@Ä¿B]]n�Á]]»�Î]]ÓÊ�ÂÇb�Î]]·È¸Ê�?Ç�@ÄKÙ´]]o��Ìc]]sL·?���Î³f@]]o�?Ç�Î]]ÓÊH·?�Ï]]¸£�Î]] «@X¼¸·@ÄÀ»�cÉi�?�RÇcW�ÇA�@Ä¼¯@¬K, 0+]]]K?Ñ?gSEÇ�Å¿È¼]]]w»���Ë·@]]]�?�Q]]]XH·?�I]]]sÉÅG e]]]_Ú?�f@]]]|E��N@Ê]]]rÈL� N?fg]]°»Ç�Î]]Ê¸�?Ç�Î]]Ê¼Ê¸¯Þ?Ç�Î]]Ê�@¤·?�N?Çc]]À·?Ç�N?g�×]]�?�Á]]»�c]]Éc¤·?* ÇË]]¸¼¤·?�e]]Ê¬ÀL·?�U»?g]]G���Î]]ÊÓÊH·?�Î]]ÊG�·?��¼]]wLG�Î]]r@�?�N@¤Ég]]oL¸· �¾@¤·?�½Ê¸¤L·?ÇË¤»@�?, 1+ÂA ¥¯ÈL�?�Á»bÇiK�Ìe]`L»�Ë·@]�?�QXH·?�UÒ@L¿�f?g]°·?�Ë]�?fÇ�Î]j@Êk·? Î]]Ê¼Ê¸¤L·?�Î¸]]s·?�N?d�N@]]¿@ÊH·@G�*Ë¤»@]]�?�½Ê]]¸¤L·?���lÉfc]]K�g]]O?�Ðc]]� �Ãc£@]kÉ�@�Ç�ÎÊÓÊH·?�N@Ã@�Ø?�ÎÊ¼ÀK���ÎÊG�·?�fg°»�N?f?g]¯�d@]�?�Ï]¸£�½�Î]Ê¤»@�?�Î]Ê¼Ê¸¤L·?�U»?�]·?���Î]ÊÓÊH·?�Î]ÊG�·?��¼]wLG�±]¸¤LÉ�@]¼Ê«�ÎHÒ@r
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�Î]]ÊG�·?�Ñ@]]í£EÇ�*Î]]r@_�Î]]ÊG�·?�N@]]Ê¸³����]]¼¸¤�?�b?c]]£E�U»?g]]GÇ�Î]]»@£�Ìc]sL·?Ç�ÎÓÊH·?�ÎÉ@����fÇb�Á»�ÅH¤¸K�@»�½´~�¾@¼LÃØ?�Á»�@Ä°W�ÎÊÓÊH·?¤¬G�@ÃbfÈ»�Ï¸£��@¬�?Ç�@ÄKÙ´o��Ë]£Ç�Á»�¥¼L�?�b?g«A��G�ÆgoÀK�@»�¹ ÎÊÓÊG�N?c°L¤»Ç�½Ê¯Ç� , 2+]É½£c?·Ë·@]]�?�Q]]XH�Î]·ÇeH�?�bÈ]]Ä�?�º@]]��¾@]]¼LÃØ?�]]GXH·@È]]ÉÈG�·?�RÎ Î¸s·?�N?d�Æf@]HL£@G�*uÈ]s�?�Å]SÇ�Ï]¸£�Ë]ÓÊH·?�½Ê]¸¤L·?Ç�Î]»@£�½Ê¸¤L·@G�bÇc]�?�Î]ÊHÉgTL·?�ÅH]n�ÇA�ÎÊHÉgTL·?�R@~Ú?��E�ÍcÉcS�Î«@vE�¾c°É�Ï]¸£�Í ���ÌÈG�·?�QXH·?�²@í¿�Î]ÊÀ¼Ê·?�ÎÉfÈÄ¼�?'Q]W@H·?�½]¸£�I]kW�,Á]´��@]¼³ �ÂA�½Ä]]kK�i]]Éi¤K���Q]]XH·?�UÒ@]]L¿N@]]j?fc·?�UÒ@]]L¿�M]]·Ç@ÀK��]]·?�Î°G@]]k·? �Îj?fb�gOA�lÉfcKÎÊÓÊH·?�ÎÊG�·?�ËÓÊH·?�È��ÎH¸í·?�N@Ã@�?�Ï¸£, 3+ZL]]¬K�ÂA�¹]]»×�?�Á]»Ë·@]]�?�Q]]XH·?�N@Ê]]rÈKÇ�UÒ@]]L¿�?g]]SÞ�º@]]�?�R@]]~A�Ñ�Á»i]]·?Ç�Î]]Ê¼Ê¸¤L·?�¹Ò@]]jÈ·?Ç�lÉfc]]L·?�±]]Ò?g|�g]]O?�ºÇ@]]ÀLK�Ðg]]_A�Î]]ÉÈGgK�N@]]S@LÀ·?�Ï]]¸£�N?�¨L]]�?�Á]]»�@]]Ã�§Ç�Î]]ÊÓÊH·?�Î]]ÊG�·?�lÉfc]]K���c]]¼L¤�?ÎÊÓÊH·?�ÎÊG�¸·�ÎÊ¼Ê¸¤L·?,
QXH¸?�N@X¹ît¼���8� � ÎÊÓÊH·?� ÎÊG�·?8ÎÊÓÊH·?� ÎÊG�·@G� cs°É�Ë·@�?� QXH¸·�N?Ñ?gSE� ±«Ç�  Afg°»� cW�N?�ºÙ_� mfcÉÇ� *¥G?g·?� ÐÈLk¼¸·� �� ÍcÉc�?� ÎÊGgK� ÎÊ¸³� U»@¿gG�Êj?fc·?��¸s¬·?� 'Ë¿@P·?� Ç�ºÇÚ?� &L£@j�lÉfcK�J@sÀGÇ� @Ê£ÈHjA�,Íg��ÅLj?fb�f@L��*ÎÉf@ÊL_Ø?�N?fg°�?�Á»�fg°�?��L¤ÉÇ�Ë¸s¬·?�cW?Ç���ÍcW?Ç'Ë¿@P·?�ÇA�ºÇÚ?�&¥G?g·?�ÐÈLk�?�, � ÎÊÓÊH·?�N@Ã@�Ø?�8?I·@í·?�@ÄÊ¸£�¹sW��·?�ÎSfc·�-]TÊL¿�ÎH·@í·?Î?G@TL]jÎN?g]°¬· Vfc]]]L·?�Ë]]]j@��Î]]]ÓÊH·?�È]]]��N@]]]Ã@�Ø?�m@]]]Ê°»�'*Íc]]]oG�±]]]«?È» �Íc]]oG�{f@]]¤»�*{f@]]¤»�*c]]É@��*±]]«?È»�&Ë]]¸H°·?�±]]ÊHíL·?�ºÙ]]_ �*m@Ê°¼¸·�Ìc¤H·?Ç�g£@]o»�Á]£�?�H]¤K·?ÇA ¹]H°L�]·A�@É@]w°¸·�y«g À¼wLK��·?�ÎÊÓÊH·?Ä@? m@Ê°»�N?g°«ÎÓÊH·?�È��N@Ã@�Ø,
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�ËÓÊH·?�¾@ À·?�'Î¸P»A�*ÅsÒ@s_�*ÅK@¿È´»�*Å»ÈÄ¬»&
�ËÓÊH·?�¾@ À·?�Â?iKØ?�',Î¸P»A�*¾ÈÄ¬�?�&
�ËÓÊH·?�¾@ À·?�ºÙL_?� ,
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)22'�$1'�$*5,&8/785(�25*$1,=$7,21�2)�7+(�81,7('�1$7,216�
3URIHVVLRQDO�9DFDQF\�$QQRXQFHPHQW�1R�������$*$�
'HDGOLQH�)RU�$SSOLFDWLRQ�� ���$SULO������
3RVLWLRQ�7LWOH� $QLPDO�3URGXFWLRQ�2IILFHU��%UHHGLQJ��
'XW\�6WDWLRQ� 5RPH��,WDO\��
*UDGH�/HYHO� 3���
'XUDWLRQ� )L[HG�7HUP����\HDUV�
&&2*�&RGH�� �+���
2UJDQL]DWLRQDO�8QLW�� $QLPDO�3URGXFWLRQ�6HUYLFH��$QLPDO�3URGXFWLRQ�DQG�+HDOWK�

'LYLVLRQ��$JULFXOWXUH�'HSDUWPHQW�
'87,(6�$1'�5(63216,%,/,7,(6�8QGHU�WKH�RYHUDOO�VXSHUYLVLRQ�RI�WKH�&KLHI��$QLPDO�3URGXFWLRQ�6HUYLFH�DQG�WKH�WHFKQLFDO�VXSHUYLVLRQ�RI�DVVLJQHG�6HQLRU�2IILFHUV��ZLOO�GHYHORS�DQG�DGYLVH�RQ�EUHHGLQJ�VWUDWHJLHV�WKDW�HQDEOH�VPDOO�WR�PHGLXP�VFDOH�OLYHVWRFN�SURGXFHUV�EHQHILW�IURP�WKH�JURZLQJ�GHPDQG�IRU�DQLPDO�SURGXFWV�LQFOXGLQJ�LPSURYHG�DFFHVV�WR�UHODWHG�JRRGV�DQG�VHUYLFHV��6SHFLILFDOO\�ZLOO��x SURYLGH�DGYLFH�WR�0HPEHUV�&RXQWULHV�RQ�WKH�IRUPXODWLRQ�DQG�LPSOHPHQWDWLRQ�RI�OLYHVWRFN�GHYHORSPHQW�SROLFLHV�DQG�SURJUDPPHV�DV�WKH\�UHODWH�WR�OLYHVWRFN�EUHHGLQJ�DQG�EUHHGLQJ�VHUYLFHV���x DVVLVW�)$2�0HPEHUV�&RXQWULHV�LQ�WKH�IRUPXODWLRQ�DQG�LPSOHPHQWDWLRQ�RI�EUHHGLQJ�SURJUDPPHV�WKDW�DUH��LQ�KDUPRQ\�ZLWK�RYHUDOO�OLYHVWRFN�GHYHORSPHQW�VWUDWHJLHV�DQG�LQVWLWXWLRQDO�UHIRUPV���x GHYHORS�WRROV�IRU�VXVWDLQDEOH�DQLPDO�JHQHWLF�LPSURYHPHQW��DV�SDUW�RI�)$2¶V�*OREDO�6WUDWHJ\�IRU�WKH�0DQDJHPHQW�RI�)DUP�$QLPDO�*HQHWLF�5HVRXUFHV�DQG�DV�IROORZ�XS�RQ�SULRULWLHV�GHYHORSHG�E\�0HPEHU�&RXQWULHV�LQ�WKH�6WDWH�RI�WKH�:RUOG¶V�$QLPDO�*HQHWLF�5HVRXUFHV�SURFHVV���x FROODERUDWH�ZLWK�RWKHU�XQLWV�ZLWKLQ�WKH�2UJDQL]DWLRQ�LQ�WKH�GHVLJQ�DQG�VXSSRUW�RI�SROLFLHV��VWUDWHJLHV�DQG�WHFKQRORJLHV�DLPHG�DW�SRYHUW\�UHGXFWLRQ�WKURXJK�OLYHVWRFN�GHYHORSPHQW��ZLWK�VSHFLDO�IRFXV�RQ�OLYHVWRFN�VHUYLFHV�DQG�EUHHGLQJ���x FRQWULEXWH�WR�DQG�SDUWLFLSDWH�LQ�WKH�ZRUN�RI�)$2¶V�LQWHUGLVFLSOLQDU\�SURJUDPPHV��LQWHUQDWLRQDO�DQG�UHJLRQDO�LQVWLWXWLRQV��1*2�QHWZRUNV�DQG�SURGXFHU�RUJDQL]DWLRQV�UHODWLYH�WR�DQLPDO�EUHHGLQJ�DQG�EUHHGLQJ�VHUYLFHV��FRRSHUDWH�ZLWK�QDWLRQDO�LQVWLWXWLRQV�LQ�SODQQLQJ�HVWDEOLVKLQJ�WUDLQLQJ��H[WHQVLRQ��UHVHDUFK�DQG�KXPDQ�UHVRXUFHV�GHYHORSPHQW�SURJUDPPHV���x NHHS�XS�WR�GDWH�RQ�UHOHYDQW�GHYHORSPHQWV�LQ�WKH�DUHD�RI�DQLPDO�EUHHGLQJ�DQG�GHVLJQ��FRQGXFW�DQG�SXEOLVK�DQDO\WLFDO�VWXGLHV�RQ�VSHFLILF�WHFKQLFDO�DQG�SROLF\�LVVXHV�DIIHFWLQJ�DQLPDO�EUHHGLQJ�DQG�EUHHGLQJ�VHUYLFHV���x FRQWULEXWH�WR�WKH�GHYHORSPHQW�DQG�PDLQWHQDQFH�RI�WKH�'LYLVLRQDO�OLYHVWRFN�LQIRUPDWLRQ�V\VWHPV�DQG�WKH�'RPHVWLF�$QLPDO�'LYHUVLW\�,QIRUPDWLRQ�6\VWHP��'$'�,6��LQ�SDUWLFXODU���x SHUIRUP�RWKHU�UHODWHG�GXWLHV�DV�UHTXLUHG���
0,1,080�5(48,5(0(176�&DQGLGDWHV�VKRXOG�PHHW�WKH�IROORZLQJ��
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x $GYDQFHG�8QLYHUVLW\�'HJUHH�LQ�$QLPDO�3URGXFWLRQ��$QLPDO�%UHHGLQJ�RU�D�UHODWHG�GLVFLSOLQH��x 6HYHQ�\HDUV�RI�UHOHYDQW�H[SHULHQFH�LQ�DQLPDO�EUHHGLQJ�DQG�WKH�GHYHORSPHQW�RI�UHODWHG�VHUYLFHV�LQFOXGLQJ�H[SHULHQFH�LQ�D�GLYHUVH�UDQJH�RI�GHYHORSLQJ�FRXQWULHV�RU�FRXQWULHV�LQ�WUDQVLWLRQ��x :RUNLQJ�NQRZOHGJH�RI�(QJOLVK��)UHQFK�RU�6SDQLVK�DQG�OLPLWHG�NQRZOHGJH�RI�RQH�RI�WKH�RWKHU�WZR��
6(/(&7,21�&5,7(5,$�&DQGLGDWHV�ZLOO�EH�DVVHVVHG�DJDLQVW�WKH�IROORZLQJ��
x ([WHQW� DQG� UHOHYDQFH� RI� H[SHULHQFH� LQ� DQLPDO� EUHHGLQJ� DQG� UHODWHG� FDSDFLW\�EXLOGLQJ�DQG�GHYHORSPHQW�RI�VHUYLFHV�LQ�GLIIHUHQW�UHJLRQV�RI�WKH�ZRUOG��x 5HOHYDQFH�DQG�OHYHO�RI�DFDGHPLF�TXDOLILFDWLRQV��x ([WHQW�RI�NQRZOHGJH�RI��DQG�H[SHULHQFH�LQ��WKH�UHOHYDQW�LQWHUQDWLRQDO�SURWRFROV�DQG�FRQYHQWLRQV�JRYHUQLQJ�WKH�PDQDJHPHQW�RI�DQLPDO�JHQHWLF�UHVRXUFHV��x ([WHQW� DQG� UHOHYDQFH� RI� H[SHULHQFH� RI� RWKHU� DVSHFWV� RI� OLYHVWRFN� GHYHORSPHQW� LQ�GHYHORSLQJ�FRXQWULHV���x .QRZOHGJH�RI�DQG�H[SHULHQFH�LQ�SURMHFW�IRUPXODWLRQ��FRRUGLQDWLRQ�DQG�WKH�IXQGLQJ�UHTXLUHPHQWV�RI�PDMRU�PXOWLODWHUDO�DQG�ELODWHUDO�IXQGLQJ�DJHQFLHV��x ([WHQW�RI�H[SHULHQFH�LQ�LQVWLWXWLRQ�DQG�FDSDFLW\�EXLOGLQJ�LQ�WKH�OLYHVWRFN�VHFWRU��x 4XDOLW\�RI�ERWK�RUDO�DQG�ZULWWHQ�FRPPXQLFDWLRQ�VNLOOV�RQ�WHFKQLFDO�LVVXHV��LQ�(QJOLV
3OHDVH�QRWH�WKDW�DOO�FDQGLGDWHV�VKRXOG�SRVVHVV�FRPSXWHU�ZRUG�SURFHVVLQJ�VNLOOV�DQG�VKRXOG�EH�FDSDEOH�RI�ZRUNLQJ�ZLWK�SHRSOH�RI�GLIIHUHQW�QDWLRQDO�DQG�FXOWXUDO�EDFNJURXQGV��
5(081(5$7,21�
/HYHO�3���FDUULHV�D�QHW�VDODU\�SHU�\HDU��LQFOXVLYH�RI�D�YDULDEOH�HOHPHQW�IRU�SRVW�DGMXVWPHQW��IURP�86���������WR�86�����������ZLWKRXW�GHSHQGDQWV��DQG�IURP�86���������WR�86�����������ZLWK�GHSHQGDQWV��
72�$33/<��&DUHIXOO\�UHDG�DQG�IROORZ�WKH�*XLGHOLQHV�WR�DSSOLFDQWV�
6HQG�\RXU�DSSOLFDWLRQ�WR��� 9�$������$*$0V��,��+RIIPDQQ��&KLHI��$QLPDO�3URGXFWLRQ�6HUYLFH��$*$3�)$2�9LDOH�GHOOH�7HUPH�GL�&DUDFDOOD�������5RPH�,7$/<�)D[�1R������������������(�PDLO��9$������$*$#IDR�RUJ��
7KLV�YDFDQF\�LV�RSHQ�WR�PDOH�DQG�IHPDOH�FDQGLGDWHV��$SSOLFDWLRQV�IURP�TXDOLILHG�ZRPHQ�FDQGLGDWHV� DQG� DSSOLFDWLRQV� IURP� TXDOLILHG� FDQGLGDWHV� IURP� QRQ�XQGHU�UHSUHVHQWHG�PHPEHU� VWDWHV� DUH� HQFRXUDJHG�� 3OHDVH� QRWH� WKDW� )$2� VWDII�PHPEHUV� DUH� LQWHUQDWLRQDO�FLYLO� VHUYDQWV� VXEMHFW� WR� WKH� DXWKRULW\� RI� WKH�'LUHFWRU�*HQHUDO� DQG�PD\� EH� DVVLJQHG� WR�DQ\�DFWLYLWLHV�RU�RIILFH�RI�WKH�RUJDQL]DWLRQ��

)$2�,6�$�121�602.,1*�(19,5210(17�
3RVW�1XPEHU����������



8VLQJ�RI�'\QDPLF�+LHUDUFKLFDO��
0RGHO�,Q�(VWLPDWLRQ�RI�7UHQG�&RPSRXQG�
c,�@k�d½��Ì¹¤�Ã@î¹k�*� �

È]Ã�@]¼³�Á»i]·?�¥]»�Î]íHKg»�N@]¿@ÊH·?�ËKB]K�*�Î]Ê¸¼¤·?�N@°ÊHíL·?�Á»��P³��L¯Ø?�N@]]¿@ÊH·?���º@]]�?�ÂE�ÌA�*Î]]ÊÀ»h�¹]]jÙj�N@]]¿@ÊH·?�Æe]]Ã�¹]]P»�Ï¼]]kK�*ÎÉb@]]s�Ë]¤ÊH|�I]ÊKgK�±«Ç�Ne_A�ÎÊÀ»h�N?cÃ@o»�Î£È¼��ËÃ�ÎÊÀ»i·?�Î¸k¸k·?�,½]ÃA�Á]»Ç�ÎÊÒ@]]sWÞ?�N@]]¿@ÊH·?�º@¼¤L]]j@G�¹H°L]]k�?�Á]]£�×]]HÀL·?�Î]]ÊÀ»i·?�¹]]jÙk·?�NØ@¼¤L]]j?�¹]»?È£��OB]K�M]��ÂÈ´K�Á»i·?��£�ÍgÃ@��ÌA�½Ê¯Ç�*Ëv@�?�Á£�Íg«ÈL�?�ÎÉb@]sL¯?�Î]KÇ@¬L»�N@SfcGÇ�N?�¨L·?�Á»�¦?È¿A�Î¤GfA��OBK�M��¥°KÇ�ÎÊÓÊGÇ�ÎÊ£@¼LS?Ç�,Æe]ÃÇ �Î]ÊÀ»i·?�Î¸k¸k·?�gr@]]À£�@Ä]]]Ê¸£�±¸íÉ�N?�¨L·?�,¾@]¤·?�Æ@]�Ø?Ç'/RJWHUP�7UHQG�&@ÊH]k¿�Î]¸ÉÈ|�Î]ÊÀ»h�Í�]«��]£�Î¸]k¸k¸·�Î]¼ LÀ�?�Î]³g�?�ÅG�cs°É�Ìe·?�gsÀ¤·?�ÈÃÍb@¤·?����L¤ÉÇ�]¼L¤É�@]»�@]H·@§Ç�Î]ÊÀ»i·?�Î¸]k¸k·?�g]r@À£�½]ÃAc� c]ÊWÇ�g]sÀ¤³ �N@¤¯ÈL·?�Ñ@ÀG�,Ê�fc]K�Å]Ê¸£�AgíÉ�Ìe·?��¨L·?�ÂÈ´G�h@L�Çñ@?e]Ã��Ç�B]S@¬»�lÊ]·Ç�½Ê¼]sLG�@]À¼¯�QÊW�Æ@�Ø?�ÎH³g»�J@k��ÎÊ³g�?�ÎÊ»g�?�Vd@¼À·?��`kLG�@À¼¯�QXH·?�@]À¸¼£Ç�{g]¨·?�?e]��@]sÊs_�Ë]í_�Ë³gW�Ë»gÃ�VdÈ��ÎÊ]v@Éf�Î§@Ê]rÙK]Ò½?e]Ã�J@]kWÇ�Î]¼¸¤�?�ºÈ]W�Î]°¸L`�?�Î]Ê·@¼LWØ?�N@]¤ÉhÈL·?�J@]kW�@ÄLíj?ÈG�½LÉ�VdÈ¼À·?�Æ@]�Ø?�Î]H³g»�J@kW���^�°�?�JÈ¸jÚ?�Î»Ùj�Ï¸£�cÊ³BL·?�¹S?�Á»Ç�Æ@�Ø?�ÎH³g»�ºÇc]�@G�UÒ@]LÀ·?�M]¿ÇbÇ�f?c�?��_�VdÈ��¾?c`Lj@G�×HÀL·?Ç'�&�]G�Î]¿f@°�?�Á]»Ç ]]LÀ·?�ºÇc]]�?���UÒ@'�&� Ë]]³g�?�Ë]]»g�?�VdÈ]]¼À·?�¾?c`L]]j@G�ÎH]]kL�?�UÒ@]]LÀ·?Ç ºÇc�?'�&�E Ìb×]K�{g]¨·?�?e]��ÎÊ³g�?�ÎÊ»g�?�Vd@¼À·?�¾?c`Lj?�ÂE��E�@À¸rÈK�UÒ@L¿�Ï¸£�ºÈs�?¹w«A�Î]¼¸¤�?�ºÈ]W�Î¸»@]n�N@]»È¸¤»�h�]K�@]Ä¿E�@]¼³�B]í_�¹]¯BGÇ ²bA�Ë¸H°Lk»�×HÀK�Ëí¤KÇ�,

�(�c£@k»�d@Lj?±��N@Êv@Ég·?�½k¯±��ÎÊG�·?�ÎÊ¸³±��ÍcÉc�?�Î¤»@S�,�
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���,QWURGXFWLRQ��
M]��NØ@]�?�½] ¤»�fÈ]íLG�×HÀL·?Ç�Æ@�Ø?�ÎH³g»�gÉc°K���¥Ò@o·?��JÈ¸jÚ?�ÂEÈ¸jA�ÈÃ�Îj?fc·?JJÈ¸jÚ?�?eÃ�JÈÊ£�½ÃA�Á»Ç�*�ÎÊí�?�Ðg¨s·?�N@¤Gg�?8 /,�E Ìb×]É�N@]HP·?�?e]ÃÇ�*�Î]jÇfc�?�Î·@�?�¥HLK���ÎLG@O�NÙ»@¤�?�ÂE�{?�«?�ÅG@]]oK�¾c]]£�Î]]·@W�Ìb×]]ÉÇ�*�Í�H]]³�c]]À£�¹]]¸ K�Î]]°«g�?�N@]]¿@ÊH¸·�NØc]]¤»��E ×HÀL·?���@Ä»?c`Lj?, 0,Ê� Ø�Ðg¨s·?�N@¤Gg�@G�±Ê«ÈL·?�JÈ¸jAiN@¿@ÊH¸·�Î¸k¸kL�?�Î¤ÊHí·?, 1,]SÈK�@]»�@]H·@§�Î]ÊÀ»i·?�¹]jÙk·?�Îj?fb�cÀ£cÁ]´���]·?�¹]jÙk·?��]G�N@]¯Ù£ @¤�?�Vf@_�Á´·Ç�VdÈ¼À·?�¹_?b�@ÄÀÉÈ´K�f?c�Ù·�ÎÊj@Ê°·?�Î·b,�� �[\N@]¤Gg�?�Î]°Ég|�JÈ]Ê£�h@]L��Ìe]·?Ç�Q]XH·?�?e]Ã���Å¬]rÇ�½LÊ]j�Ìe·?�JÈ¸jÚ?Ç�Î]]H³g»�gÉc]]°K�Î]]Ê¸¼£���Î]]Ê³g�?�Î]]Ê»g�?�Vd@]]¼À·?�¾?c`L]]j?�È]]Ã�*�Î]]Êí�?�Ðg¨]]s·?�Î]¼¸¤�?�ºÈ]W�Î]Ê·È��g]P³?�N@]»È¸¤»�¾c]°É�JÈ¸]jÚ?�?e]ÃÇ�*�×]HÀL·?Ç�Æ@�Ø?,È]¼À·?Ç�*�×]]]HÀL·?�Å]]]SÈÉ�µ·e]]]³Ç�N@]]]¼¸¤¼¸·�¥]]]¯ÈL�?��¨L]]]¸·�¹´]]]o·?�g«È]]]É�Ë]]]³g�?�Ë]]]»g�?��]§Ç�Î]Êí�?�Vd@]¼À·@G��Î]¿f@°»�h�]K��Ç�Î]HÒ@§�º?i]KØ�Vd@¼À·?�Æe��Î»@¤·?�Î§@Ês·?ÇÎ»@¤·?Ç�ÎíÊkH·?�ÎÊí�?'Íbc¤L�?,&@Ä»?c`L]j?�Î]°Ég|Ç�Vd@]¼À·?�Æe]Ã�Á]£�ÎíÊ]kG�Î]«g¤»��«ÈK��?�QXH·?�®cÄÉ �×]]HÀL·?Ç�gÉc]]°L·?�N@]]Ê¸¼£�,¤» VdÈ]]¼À·?·? ��Ï]]íc]]ÀH'�&ÎÊ·ØcL]]j?�Î]]j?fb�¥]]»�c]]ÀH·?�º@]]P��M»c]]¯�Æ@]]�Ø?�Î]]H³g»�gÉc]]°KÇ�Î]]Ê·@¼LWØ?�N@]]¤ÉhÈL¸·'�, &Ç hÈ]]»g·?Ç Á»�ÍdÈ_B»�N@Ê¼kL·?�':HVW�DQG�+DUULVRQ������,&ºÇc]�?�¥vÇ�Î¿f@°¼¸·�?�_A'�& ·e³Ç�Æ@�Ø?�ÎH³g»�gÉc°K�{g¤É�Ìe·?Ç�cÀ£�×HÀL·?�µ; ���Ë]í_�VdÈ]��¾?c`Lj@G�* �ºÇc]]�?�ÂE�@¼³��*�ÊkG'�&g]kÊG�g]Ä K��]·?Ç�Î]¼¸¤�?�ºÈ]W�N@]»È¸¤�?�Î]«@³�h�É�b×]]É�@]]��Î]Ê³g�?�Î]]Ê»g�?�Vd@]¼À·?�¾?c`L]]j?�c]À£Ì¹]]w«?�UÒ@]]L¿�Ï]¸£�ºÈ]]s�?�Ë]·E ²bA�Ë¸H°Lk»�×HÀK�?e³Ç�Bí_�¹¯BGÇ�,
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����'\QDPLF�+LHUDUFKLFDO�0RGHO� ËÃ�Ñ?iSA�ÎOÙO�Á»�I³g»�Ë³g�?�Ë»g�?�VdÈ¼À·?8
��ÍcÃ@o�?�Î·b@¤»�87KH�2EVHUYDWLRQ��(TXDWLRQ�N?cÃ@o�?�sK�NØb@¤�?�ÆeÃÇ� ,
� ���ÎÊÀH·?�NØb@¤»�87KH�6WUXFWXUDO�(TXDWLRQ��N@¼¸¤�?�¹k¸kK�ÎÊÀG�sK�NØb@¤�?�ÆeÃÇ�,
���Î·b@¤»¾@ À·?� 87KH�6\VWHP�(TXDWLRQ�Á»i·?�ºÙ_�N@¼¸¤�?�È��¹´n�sK�Î·b@¤�?�ÆeÃÇ,

NØb@¤�?�Á»�Ñ@ÀH·?�?eÃ½¼¤É�¹]H¯�Á]»�Î]»c°�?�Î¸k¸kL�?�Vd@¼À·?�'/LQGHOH\�DQG�
6PLWK� �����&d@]]¼À·?�½]]¼¤É�µ·e]]³Ç�*�N@]]¼¸¤¼¸·�Á»i]]·?��Ê]]¨K�±]]Ég|�Á]]£�µ]]·dÇV bÈ]¤K��]·?��Î]Ê³g�?�Î]Êí�?�E+DUULVRQ�DQG�6WHYHQ������� &Î]ÊÀG�Æf@]HL£?�Á]´�Ç ÎÀk��ÅÊ¼¸¤»,¹´]o·@G�@]ÄLG@L³�Á]´��Î]Ê³g�?�Î]Ê»g�?�Vd@]¼À¸·�ÎÊv@Ég·?�Î¨Ês·?�ÂE �ËKÜ?8

��ÍcÃ@o�?�Î·b@¤»8
< ����9���1a�) �W�W�W�W�WW � 

��ÎÊÀH·?�NØb@¤»8
D����9���1a�) �W�W�W�W�W�W

� 
E����9���1a�) �W�W�W�W�W�W � 

���¾@ À·?�Î·b@¤»8
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)DFH� UHFRJQLWLRQ� PD\� VHHP� DQ� HDV\� WDVN� IRU� KXPDQV� �EXW� WLOO� QRZ�FRPSXWHUL]HG� IDFH� UHFRJQLWLRQ� V\VWHPV� LQ� UHDO� WLPH� FDQ� QRW� DFKLHYH� D�FRPSOHWHO\�UHOLDEOH�SHUIRUPDQFH��7KH�GLIILFXOWLHV�DULVH�GXH�WR�ODUJH�YDULDWLRQ�LQ� IDFLDO� DSSHDUDQFH�� KHDG� VL]H�� RULHQWDWLRQ� DQG� FKDQJH� LQ� HQYLURQPHQWDO�FRQGLWLRQV��6XFK�GLIILFXOWLHV�PDNH�IDFH�UHFRJQLWLRQ�RQH�RI� WKH�IXQGDPHQWDO�SUREOHPV� LQ� SDWWHUQ� DQDO\VLV� �,Q� UHFHQW� \HDUV� �WKHUH� KDV� EHHQ� D� JURZLQJ�LQWHUHVW� LQ� PDFKLQH� UHFRJQLWLRQ� RI� IDFH� >�� @GXH� WR� SRWHQWLDO� V\VWHPV� �DQG�RWKHU�DSSOLFDWLRQV��$�UHFHQW��VXUYH\�RI�WKH�IDFH�UHFRJQLWLRQ�V\VWHPV�FDQ�EH�IRXQG�LQ�>���@���7KH�$UWLILFLDO�1HXUDO�1HWZRUN��$11���EHFDPH�RQH�RI�WKH�PRVW�FRPPRQO\�XVHG� WRROV� LQ� VROYLQJ� PDQ\� SUREOHPV� LQ� YDULRXV� DSSOLFDWLRQ� GRPDLQV� OLNH�FODVVLILFDWLRQ�� DSSUR[LPDWLRQ�� IRUHFDVWLQJ� �SDWWHUQ� UHFRJQLWLRQ�� SKRWR�UHFRJQLWLRQ�DQG�RWKHUV��8VLQJ�WKH�QHXUDO�QHWZRUNV�WR�UHFRJQL]H�LPDJHV�LV�FRQVLGHU�RQH�RI�WKH�JUHDW�LQWHUHVWV�RI�WKH�UHVHDUFKHV�QRZDGD\V��)DFHV�UHFRJQLWLRQ�LV�D�SUREOHP�WKDW�QHXUDO�QHWZRUNV�PD\�VROYH�LW�ZHOO��:H� DSSO\� D� QHXUDO� QHWZRUN� WR� UHFRJQL]H� D� JURXS� RI� IDFHV� ���� LPDJHV�UHSUHVHQW���� �IDFHV�IRU�HDFK�RI�ZKLFK� � � WKUHH� WR�IRXU� �GLIIUHQWV�LPDJHV� �DUH�WKHUH���7KHVH� VDPSOHV� ZHUH� WDNHQ� E\� D� GLJLWDO� FDPHUD� DQG� VDYHG� LQ� FRPSXWHU� DV�ILOHV���$QG�E\�XVLQJ�VRPH�VXLWDEOH�LPDJH�SURFHVVLQJ�PHWKRGV�ZH�JRW�WKH�ILOHV����
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�ZKLFK�ZH�XVHG�DV�LQSXW�WR�RXU�VHOHFWHG��QHXUDO�QHWZRUN���
�
���$/*25,7+0�'(6&5,37,21�7KH�3URSRVHG�DOJRULWKP�GHSHQGV�XSRQ�WKH�IROORZLQJ�>��������@����)LOWHULQJ� LV� RI� JUHDW� LPSRUWDQFH� DV� LW� KHOSV� OHVVHQLQJ� WKH� H[WUD� VFDWWHUHG�VSRWV�DQG�QRLVH�IRXQG�LQ�WKH�LPDJH�VR�WKDW�LW�EHFRPHV�HDV\�IRU�WKH�$11�WR�UHFRJQL]H���WKH�LPDJHV�FRQFHUQHG��,W�LV�LPSRUWDQW�WR�PHQWLRQ�KHUH�WKDW�LQ�FDVH�WKHUH�DUH�H[WUD�VFDWWHUHG�VSRWV�DQG�QRLVH�LQ�WKH�LPDJH�����,PDJH�VXEWUDFWLRQ�DOJRULWKP���LV�WKHUHE\�XVHG�WR�GHWHUPLQH�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�LPDJHV�L�H��WKH�RQH�UHIHUUHG�WR�KHUH�DQG�DQ\�RWKHU�RUGLQDU\�LPDJH�� 7KH� UHVXOW� LV� HLWKHU� �]HUR�� QHJDWLYH� SRVLWLYH��� LI� WKH� UHVXOW� LV� ]HUR�PHDQV�WKDW�WKH�WZR�LPDJHV�DV�LGHQWLFDO�����,PDJH�0LQLPL]DWLRQ��RQH�RI�WKH�ZD\V�WR�PLQLPL]H�WKH�RULJLQDO�LPDJH�� LV�WKH�DYHUDJH�PHWKRG�ZH�ORFDWH�WKH�SL[HOV�RI�WKH�JLYHQ�LPDJH�LQ�VPDOO�VTXDUHG�DUHDV�DQG�WKHQ�ZH�JHW�WKH�DYHUDJH�RI�HDFK�VTXDUH��$V�D�UHVXOW�RI�WKLV��ZH�JHW�WKH�VPDOO�SDWWHUQ�QHHGHG����*UD\�6FDO� LV� D�PHWKRG� � WR� FKDQJH� D� FRORXUHG� LPDJH� LQWR� D� JUH\�RQH� � LQ�RUGHU�WR�UHGXFH�WKH�QXPEHU�RI�FRORXUV�VLQFH��WKH�FRORXUHG�LPDJH�FRQVLVWV�RI�DERXW�����FRORXUV��
���1(85$/�1(7:25.6�,Q�WKLV�SDSHU��� WKH�$UWLILFLDO�1HXUDO�1HWZRUN�LV�XVHG�IRU�IDFHV��UHFRJQLWLRQ��7KH�GHVLJQHG�$11��KDV�EHHQ�WUDLQHG�DQG�WHVWHG�E\�XVLQJ�%DFN�SURSDJDWLRQ�QHWZRUNV��%311���7KH�QHWZRUN� WRSRORJ\� LV�FRQVWUXFWHG� WR�EH� IHHG� IRUZDUG� �L�H�� ORRS�IUHH�JHQHUDOO\� FRQQHFWLRQV� DUH� DOORZHG� IURP� WKH� LQSXW� OD\HU� WR� WKH� ILUVW��KLGGHQ�OD\HU���IURP�WKH�ILUVW�KLGGHQ�OD\HU�WR�WKH�VHFRQG��HWF�DQG�IURP�WKH�ODVW�KLGGHQ�OD\HU�WR�WKH�RXWSXW�OD\HU>���@��(DFK�OD\HU�FRQVLVWV�RI�D�QXPEHU�RI�QHXURQV�ZKLFK�GHSHQGV�RQ�WKH�FDVHV�WR�EH��VROYHG>�@���7KH�EDVLF�%3�DUFKLWHFWXUH�LV�VKRZQ�LQ�ILJXUH�����OD\HUV�LQWDOOHG�DV�WKH�IROORZLQJ����,QSXW�OD\HU�RI������QRGHV���ZKLFK�UHSUHVHQWV�WKH�QXPEHU�RI�FRRUGLQDWHV�RI�WKH�VDPSOHV�����7KUHH�KLGGHQ�OD\HUV�ZLWK����QRGHV�LQ�WKH�ILUVW�KLGGHQ�OD\HU�����QRGHV�LQ�WKH�VHFRQG�KLGGHQ�OD\HU�DQG���QRGHV�LQ�WKH�ODVW�RQH����
��2XWSXW�OD\HU�RI���QRGHV ��

3DWWHUQ�� 3DWWHUQ�� 3DWWHUQ�� 3DWWHUQ��
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)LJ���6RPH�VDPSOHV�RI��LQSXWV�IDFHV���
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)LJ����6WUXFWXUH�RI�%DFN�SURSDJDWLRQ�1HWZRUN�

3DWWHUQ� 7HVWLQJ�UHVXOW� 5HTXLUHG�UHVXOW��LV�RQH�RI��
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)LJ���6RPH�VDPSOHV�RI�WKH�WHVWLQJ�RXWSXW��
�

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

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

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

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

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

� ������������ ������������ ���������

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

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



���� � � � ,EU DKLP �$EGXOU DE�$KP HG�

�

)LJ���(UURU�9DULDWLRQ�$JDLQVW�7UDLQLQJ�,WHUDWLRQV�
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��5(68/76�$1'�',6&86,21�
�6RPH�LPDJHV�SURFHVVLQJ�PHWKRG�KRZHYHU�LV�QHFHVVDU\�WR�FRQILUP�WKH�LPDJH�LQWR�ELQDU\�RU�GLSRODU�ILOH�WR�EH�GHDOLQJ�ZLWK�WKH�$11��0RUH� WKHQ���� LPDJHV�ZHUH� XVHG� IRU� WUDLQLQJ� �WKUHH� WR� IRXU� LPDJHV� IRU� WKH�VDPH�IDFH���PRUH�WKDQ����LPDJHV�ZHUH�XVHG�IRU�WHVWLQJ��7UDLQLQJ�WKH�%311�ZLWK���+LGGHQ�OD\HUV�JLYHV�D�UHTXLUHG�UHVXOW��ZH�JRW�RQ�DYHUDJH��DFFXUDF\�DERXW�����RQ�WKH�WHVWLQJ�VDPSOHV��7KH�RWKHU�SDUDPHWHUV�XVHG�ZLWK�%3�QHWZRUN�DUH��
��/HDUQLQJ�UDWH� ���������7KH�PD[LPXP�QXPEHU�RI�LWHUDWLRQV��HSRFKV�� ��������DQG�JRDO ���������$�VLJPRLG�IXQFWLRQ�LV�XVHG�DV�DFWLYDWLRQ�IXQFWLRQ���$OO�FRQQHFWLRQ�ZHLJKWV�DQG�QRGHV�WKUHVKROG�YDOXHV�DUH�UDQGRPO\�LQLWLDOL]HG��7KHVH�YDOXHV�DUH�XQLIRUPO\�GLVWULEXWHG�EHWZHHQ����������7KH�WUDLQLQJ�FRQWLQXHV�XQWLO�WKH�5RRW�0HDQ�6TXDUH�RU�YDOLGDWLRQ�HUURU�IDLOHG�WR�GHFUHDVH�E\�D�FHUWDLQ�DPRXQW�RU�HUURU�RYHU�D�JLYHQ�SHULRG�RU�UHDFKHG�WKH�PD[LPXP�OLPLW�RI�KLGGHQ�XQLWV����7KH�QHXUDO� QHWZRUN�ZRUNV� SUREDEO\� DQG� DEVROXWHO\� QR� HUURUV� IRXQG� LQ� WKH�RXWSXWV���7KH�WHVWLQJ�UHVXOWV�DUH�VKRZQ�LQ�ILJXUH���7KH�UHVXOW��RI�WHVWLQJ�LQ�WKH�VHFRQG�FROXPQ��PXVW�WR�EH�DSSUR[LPDWHO\�WR�RQH�RI�WDUJHWV���WKH�ODVW�FROXPQ�RI�ILJ����VR�LW¶V�FOHDU�KHUH�WKDW�$11�FDQ�UHFRJQL]H�WKH�JLYHQ�IDFHV�IRU�WHVWLQJ���)LJXUH���VKRZV�WKH�YDULDWLRQ�RI�WKH�RXWSXWV�HUURU�DV�D�IXQFWLRQ�RI�WKH�QXPEHU�RI�WUDLQLQJ�LWHUDWLRQV��7KH�ILJXUH�VKRZV�DOVR�WKDW�� WKH�HUURU�GHFUHDVH�ZLGHO\�DSSURDFKLQJ�������LQ�WKH�FDVH�RI�LQFUHDVLQJ�WKH�WUDLQLQJ�LWHUDWLRQV�WR���������
��&21&/86,21�7KLV�ZRUN��SUHVHQWV�DQ�DWWHPSW�WR�GHVLJQ��D�IDFH�UHFRJQLWLRQ��V\VWHP�EDVHG�RQ��DUWLILFLDO� QHXUDO� � QHWZRUNV� W\SH�%311��:H� DSSO\� D�%3� QHXUDO� QHWZRUN� WR�UHFRJQL]H� D� JURXS� RI� IDFHV�� 8VLQJ� D� QHXUDO� QHWZRUN� � DV� FODVVLILHU� ZDV� � D�VXFFHVVIXO� RQH�� 5HVXOWV� RI� RYHU� ���� ZHUH� DFKLHYHG� LQ� D� UHODWLYHO\� VKRUW�DPRXQW� RI� WLPH� �,W� KDV� WR� EH� PHQWLRQHG� WKDW� WKH� � XVHG� � LPDJH� SURFHVVLQJ��PHWKRGV� LQ� WKLV� SDSHU� FDQ� EH� DSSOLHG� WR� DQ\� SKRWRV� UHFRJQLWLRQ� �QRW� RQO\�IDFHV����
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�

��5()(5(1&(6�
�>�@� 6KHULI� .DVVHP� )WK\�� �$Q� 2SWLPDO� $UFKLWHFWXUH� RI� 1HXUDO� 1HWZRUN� IRU� )DFH�5HFRJQLWLRQ��� (J\SWLDQ� ,QIRUPDWLFV� -RXUQDO� �9RO���1R���SS��������'HFHPEHU�������>�@� &KHOODSSDQ�5��:LVRQ�&�DQG� 6LURKH\�6���+XPPDQ� DDQG� PDFKLQH� UHFRJQLWLRQ� RI�IDFH� �$� VXUYH\�,QWHQDO� 5HSUHVHQWDWLRQ� LQ� IDFH� 5HFRJQLWLRQ� 6\VWHPV��3DWWHUQ�5HFRJQLWLRQ�9RO����1R���SS����������������>�@� -�'DXJXPDQ��)DFU� UHFRJQLWLRQ�$� 6XUYD\� ��FRPSXWHU� 9LVLRQ� DQG� � ,PDJH�8QGHUVWDQGLQJ��9RO����1R���SS���������6HSW�������� >�@��9LVXDO�%DVLF�����B�
>�@�5�6FKDONRII��$UWLILFLDO�1HXUDO�1HWZRUNV�0F*UDZ�+LOO�������>�@:KLWH��+��$UWLILFLDO�1HXUDO�1HWZRUNV��$SSUR[LPDWLRQ�DQG�/HDUQLQJ�7KHRU\�%ODFNZHOO�����E��>�@:KLWH� +��� DQG� *DOODQW�� $�5��� �2Q� /HDUQLQJ� WKH� 'HULYDWLYHV� RI� DQ� 8QNQRZQ�0DSSLQJ�ZLWK�0XOWLOD\HU���������>�@� $QLO� .�� -$,1� �� )XQGDPHQWDOV� RI� GLJLWDO� LPDJH� SURFHVVLQJ�8QLYHUVLW\� RI�&DOLIRUQLD�'DYLV�3UHQWLFH�+DOO�,QWHUQDWLRQDO�,QF��������>�@�%HUQG�-DKQH��3UDFWLFDO�+DQGERRN�RQ�,PDJH�3URFHVVLQJ�IRU�6FLHQWLILF�$SSOLFDWLRQ�� 6DQWD�&ODUD��86$�������>��@� � 5DIDHO� &�� *RQ]DOH]�� 5LFKDUG� (�� :RRGV�� 'LJLWDO� ,PDJH� 3URFHVVLQJ�� $GGLVRQ�:HVOH\�3XE�&R���UG�HGLWLRQ�FDQDGD�������
�



7KH�8QLYHUVLW\�5HVHDUFKHU�-RXUQDO��,VVXH�1R������������6HSWHPEHU������� 8QLYHUVLW\�RI�,EE��<HPHQ�������������������������������������

�

/$6(5�5$',$7,21�$77(18$7,21�$6�$1�$3352$&+�
)25�(67,0$7,1*�+80,',7<�$1'�32//87,21��

<DV�$O�+DGLWKL�
)DFXOW\�RI�6FLHQFH��8QLYHUVLW\�RI�,EE��<HPHQ�

�0DKGL�6��(GDQ�
8QLYHUVLW\�RI�7HFKQRORJ\��%DJKGDG��,UDT�

�0RKDPPHG�$O�=XKDLUL�
)DFXOW\�RI�6FLHQFH��8QLYHUVLW\�RI�,EE��<HPHQ�

�0RKDPPHG�0��6DOHK�
8QLYHUVLW\�RI�7HFKQRORJ\��%DJKGDG��,UDT��

$EVWUDFW��+XPLGLW\�LV�FRQVLGHUHG�DV�RQH�RI�WKH�IDFWRUV�FDXVLQJ�KLJK�DEVRUSWLRQ�IRU� VHYHUDO� ODVHU� UDGLDWLRQ� ZDYHOHQJWKV�� QDPHO\� WKH� �����P�� 7KH�DIRUHPHQWLRQHG� ZDYHOHQJWK� LV� SURGXFHG� E\� FDUERQ� GLR[LGH� ODVHU��+XPLGLW\�ZDV� IRXQG� WR�KDYH� JUHDW� LQIOXHQFH�RQ� WKLV�ZDYHOHQJWK�� ,Q�WKLV� UHSRUWHG� UHVHDUFK� SURMHFW�� D� FRPSDFW� V\VWHP� IRU� PHDVXULQJ�KXPLGLW\�� SROOXWLRQ� DQG� /DVHU� WUDQVPLVVLRQ� ZDV� FRQVWUXFWHG� RQ�/DERUDWRU\�6FDOH��,W�FRQVLVWV�RI�D�ZRRGHQ�ER[��ZKLFK�KDYH�WZR�KROHV�DV�LQOHW�DQG�RXWOHW�IRU�ODVHU�EHDP��$�WKLUG�KROH�IRU�ZDWHU�YDSRU�IORZ�ZDV� PDGH� RQ� WKH� ZRRGHQ� ER[�� )XUWKHUPRUH�� WKH� ER[� FRQWDLQV� WZR�WKHUPRPHWHUV� IRU� PHDVXULQJ� WHPSHUDWXUH�� %\� XVLQJ� %HHU�/DPEHUW�ODZ�� ,�[��  ,� H[S� �� [��� WKH� ODVHU� WUDQVPLVVLRQ� ZDV� PHDVXUHG� WR� EH����� DW� ���� KXPLGLW\� DQG� ��� DW� ���� KXPLGLW\�� 7KLV� VXJJHVWV� WKH�JUHDW� LQIOXHQFH� RI� KXPLGLW\� DQG� VLPLODUO\� SROOXWLRQ� �H�J�� GXVW�� RQ�UHGXFLQJ�WKH�ODVHU�UDGLDWLRQ�WUDQVPLVVLRQ��:H�IRXQG�WKH�SRVVLELOLW\�RI�XVLQJ� WKH� H[SHULPHQWDOO\� REWDLQHG� ODVHU� WUDQVPLVVLRQ� UHVXOWV� DV� DQ�DFFXUDWH�LQGLFDWLRQ�WR�HVWLPDWH�KXPLGLW\�DQG�SROOXWLRQ����
���,QWURGXFWLRQ�
�/DVHU� LV� FRQVLGHUHG� DV� DQ� HVVHQWLDO� UHDVRQ� IRU� PDNLQJ� XVH� RI� WKH� RSWLFDO�IUHTXHQF\�EDQG� LQ� VHYHUDO� FRPPXQLFDWLRQ� V\VWHPV�� 7KLV� LV� GXH� WR� WKH� IDFW�WKDW�ZRUNLQJ�LQ�WKH�RSWLFDO�EDQG�PDNHV�LW�SRVVLEOH�WR�DFKLHYH�KLJK�DFFXUDF\�LQ� GLUHFWLQJ� WKH� EHDP� DQG� LQ� KDYLQJ� KLJKO\� LQWHQVLILHG� HOHFWURPDJQHWLF�UDGLDWLRQ�LQ�WKH�IUHH�VSDFH��7KLV�FDQ�EH�UHIHUUHG�WR�LWV�
KLJK�HQHUJ\
��$QRWKHU�DGYDQWDJH� LV� WKH� FRPSDFWQHVV� RI� ODVHU� V\VWHPV� LQ� FRPSDULVRQ� WR� RWKHU�FRQYHQWLRQDO�WHFKQLTXHV��'XH�WR�WKH�EURDG�EDQG�RI�WKH�RSWLFDO�IUHTXHQF\��LW�FDQ� FRQWDLQ� D� ODUJH� QXPEHU� RI� IUHTXHQF\� FKDQQHOV�� )XUWKHUPRUH�� WKH� KLJK�IUHTXHQF\� RI� WKLV� HOHFWURPDJQHWLF� UDGLDWLRQ� VDWLVILHV� KLJK� DFFXUDF\� LQ�PHDVXULQJ� 'RSSOHU� VKLIW� HYHQ� IRU� ORZ� YHORFLW\� REMHFWV�� 'XH� WR� WKH� ODVHU�FKDUDFWHULVWLFV�� LW� IRXQG� VHYHUDO� DSSOLFDWLRQV� WR� LQGXVWU\�� PHGLFLQH��FRPPXQLFDWLRQ��UDQJH�ILQGLQJ��FLYLO�DYLDWLRQ�VDIHW\��DQG�ODVHU�UDGDUV�DQG�IRU�UHPRWHO\�VHQVHV�WKH�GLVWULEXWLRQ�RI�ZLQG�YHORFLW\�DQG�SROOXWLRQ��
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,W� LV� LPSRUWDQW� WR� FRQVLGHU� WKH� DWPRVSKHUH
V� WUDQVPLVVLRQ� IRU� WKH� XVHG�ODVHU� ZDYHOHQJWK�� 7KLV� LV� GLIIHUHQWO\� LQIOXHQFHG� E\� WKH� DWWHQXDWLRQ� DQG�DFFRUGLQJ�WR�WKH�DWPRVSKHULF�DEVRUELQJ�PROHFXOHV��$V�LV�VKRZQ�LQ�)LJ�������WKH� DWPRVSKHULF� WUDQVPLVVLRQ� IRU� WKH� LQIUDUHG� UDGLDWLRQ� UHJLRQV� FDQ� EH�GLVWLQJXLVKHG��7KH�ILUVW�LV�IURP�����P��2QH�RI�WKH�DSSURDFKHV�WR�UHGXFH�WKH�DIRUHPHQWLRQHG�KLJK�GHJUHH�RI�DWWHQXDWLRQ�VXIIHUHG�E\�WKH�LQIUDUHG�UHJLRQ�LV�D IUHTXHQF\� GRXEOLQJ� WHFKQLTXH� WR� REWDLQ� VKRUWHU� ODVHU� ZDYHOHQJWK�� 7KH�UDQJH�EHWZHHQ�WDUJHW�DQG�ODVHU�WUDQVPLWWHU�GLUHFWO\�LQIOXHQFHV�ODVHU�UDGLDWLRQ�DWWHQXDWLRQ��KRZHYHU��LW�LV�PXFK�PRUH�VLJQLILFDQWO\�LQIOXHQFHG�E\�WKH�LQYHUVH�RI� WKH� KHLJKW� DQJOH� ZLWK� UHVSHFW� WR� WKH� WDUJHW�� 7KH� PDLQ� DWPRVSKHULF�DWWHQXDWLRQ�FDXVH�IRU�WKH�&2� ODVHU�UDGLDWLRQ�LV�WKH�DEVRUSWLRQ�E\�WKH�ZDWHU�YDSRU��
�����7KH�([SHULPHQWDO�UHVXOWV��

�7KH� VHWXS�� ZKLFK� LV� VKRZQ� LQ� )LJ�� ����� ZDV� XVHG� WR� VWXG\� WKH� FRKHUHQW�GHWHFWLRQ� WHFKQLTXH�� $Q� 5)�ZDYH� JXLGH� �:� &2� ODVHU� ZDV� XVHG��)XUWKHUPRUH��DFRXVWR�RSWLF�PRGXODWRU��0HUFXU\�FDGPLXP�7HOOXULGH��0�&�7���GHWHFWRU�DQG�H[SDQGLQJ�DQG�FROOLPDWLQJ�WHOHVFRSHV�ZHUH�XVHG��7KUHH�SLHFHV�RI�JHUPDQLXP�ZLWK������FP�GLDPHWHUV�ZHUH�XVHG�DV�VKRZQ�LQ�)LJ�������
�7KH�&2� ODVHU�ZDV�UHSODFHG�LQ�VRPH�H[SHULPHQWV�ZLWK�D�VHPL�FRQGXFWRU�ODVHU��  ����QP��DQG�6L�GHWHFWRU��
�7KH� HIIHFW� RQ� WKH� FRKHUHQW� GHWHFWLRQ� ZDV� VWXGLHG� WKURXJK� GHVLJQLQJ� D�FRPSDFW�V\VWHP�IRU�PHDVXULQJ�KXPLGLW\�DQG�PHDVXULQJ�WKH�WUDQVPLWWHG�ODVHU�LQWHQVLW\�WKURXJK�WKH�KXPLGLW\�V\VWHP��7KH�KXPLGLW\�V\VWHP�ZDV�D�����FP�[����FP�[����FP��ZRRGHQ�ER[��,W�FRQWDLQV�WZR�KROHV�DV�WKH�LQOHW�DQG�WKH�RXWOHW�RI� WKH� ODVHU� EHDP�� ,W� DOVR� FRQWDLQV� DQRWKHU� KROH� IRU� SXPSLQJ�ZDWHU� YDSRU��7ZR�WKHUPRPHWHUV�ZHUH�LQVWDOOHG�LQVLGH�WKH�ER[�IRU�PHDVXULQJ�WHPSHUDWXUH��2QH� RI� WKHP� ZDV� ZDWHUHG� ZLWK� ZDWHU�� %HHU±/DPEHUW� ODZ� ZDV� XVHG� WR�FDOFXODWH�WKH�DWWHQXDWLRQ�IDFWRU��

����'LVFXVVLRQV��
�6HYHUDO�SDUDPHWHUV�DIIHFWLQJ�WKH�FRKHUHQW�GHWHFWLRQ�ZHUH�LQYHVWLJDWHG�LQ�WKLV�UHVHDUFK�VWXG\��2I�SDUWLFXODU�LQWHUHVW�ZDV�WKH�DWPRVSKHULF�DWWHQXDWLRQ�GXH�WR�KXPLGLW\�� ,W�ZDV� IRXQG�RI� VLJQLILFDQWO\� ODUJH�HIIHFW�RQ� WKH�&2� ODVHU�EHDP�SURSDJDWLRQ��

�7KLV� DSSURDFK� ZDV� VXFFHVVIXOO\� XVHG� WR� VWXG\� WKH� HIIHFW� RI� SROOXWLQJ�SDUWLFOHV��7KH�UHODWLYH�WUDQVPLVVLRQ�IRU�D�ZLGH�UDQJH�RI�KXPLGLW\�YDOXHV�ZDV�PHDVXUHG� DV� VKRZQ� LQ� )LJ�� ����� 7KH� LQFUHDVH� LQ� KXPLGLW\� SURYHG� WR�VLJQLILFDQWO\�GHFUHDVH�WKH�ODVHU�EHDP�WUDQVPLVVLRQ��
�
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�

7KH� FRKHUHQW� GHWHFWLRQ� SURYHG� WR� EH� PXFK� PRUH� HIILFLHQW� WKDQ� GLUHFW�GHWHFWLRQ�ZKHQ�KXPLGLW\�LV�LQFUHDVHG��$W�����KXPLGLW\�WKH�VLJQDO�JDLQ�ZDV��G%�XVLQJ� WKH� FRKHUHQW� GHWHFWLRQ�� ,QWHUHVWLQJO\�� WKLV� QXPEHU�ZDV� IRXQG� WR�GHFUHDVH� WR��G%�ZLWK� GLUHFW� GHWHFWLRQ��$QRWKHU� SDUDPHWHU�� DIIHFWLQJ� VLJQDO�DPSOLWXGH�ZDV� WKH� WDUJHW� RU� REMHFW� UHIOHFWLYLW\�� ,W� ZDV� VWXGLHG� LQWHQVLYHO\��7KH� HIIHFW� RI� GLVWDQFH� RQ� GHWHFWLRQ� HIILFLHQF\�ZDV� DOVR� LQYHVWLJDWHG�� 7KLV�ZDV�MXVWLILHG�DV�FDXVHG�E\�WKH�ODVHU�EHDP�GLYHUJHQFH�PDLQO\��VHH�)LJ����DQG����� ,W� VXJJHVWV� WKH� QHFHVVLW\� RI� XVLQJ� D� EHDP� H[SDQGHU� WR� KDYH� FRQVWDQW�H[SDQVLRQ�ZLWK� WKH�GLVWDQFH� LQFUHDVH��8VLQJ�D� WHOHVFRSH�SURYHG�WR� LPSURYH�GHWHFWLRQ�HIILFLHQF\��
����&RQFOXVLRQV������+XPLGLW\�SURYHG�WR�EH�WKH�PRVW�LPSRUWDQW�SDUDPHWHU�DWWHQXDWLQJ�WKH�ODVHU�EHDP������7KH�FRKHUHQW�RSWLFDO�UDGDU�FDQ�EH�XVHG�DV�DQ�HQYLURQPHQW�VHQVRU�IRU�GXVW�DQG�KXPLGLW\������ � ,W� LV� QHFHVVDU\� WR� XVH� DQ� HIILFLHQW� RSWLFDO� V\VWHP� �WHOHVFRSH� DQG� EHDP�H[SDQGHU�� LQ� ODVHU� UDGDU�� ,W� ZDV� IRXQG� WR� LPSURYH� WKH� GHWHFWLRQ� UDQJH�WKUHH�WLPHV����� �8VLQJ� WKH� FRKHUHQW� GHWHFWLRQ�� WKH� YLEUDWLRQV� RI� VHYHUDO�PRYLQJ� REMHFWV�ZHUH�GHWHFWHG��,W�ZDV�SURYHG�WKDW�WKHVH�YLEUDWLRQV�FDQ�EH�XVHG�DV�ILQJHU�SULQWV� IRU� LGHQWLI\LQJ� GLIIHUHQW� WDUJHWV� DFFRUGLQJ� WR� WKHLU� GLIIHUHQW�IUHTXHQFLHV��
�
5HIHUHQFHV��
����%DUU\�/�6WDQQ��:LOOLDP�&��5XII��,QWHQVLW\�PRGXODWHG�GLRGH�/DVHU�UDGDU�XVLQJ�)0�6:�UDQJLQJ�WHFKQLTXHV��2SWLFDO�(QJLQHHULQJ��9RO������1R������1RYHPEHU�����������$EGXOJKDIRRU�$EGXOODK��$QWRQLR�'URQH��2SWLFDO�HQJLQHHULQJ�9RO������1R����-XQH����������-HDQ�'DQVDF��-HDQ�/RXLV��63,(��9RO������,QIUDUHG�7HFKQRORJ\�	�$SS�����������'UDLQ�/�(��WKH�ODVHU�'RSSOHU�WHFKQLTXH��-RKQ�:LOH\	�6RQV��3����������,QIUD�UHG�ODVHU�UDGDU� V\QWKHWLF�DSHUWXUH� UDGDU� LPDJHU\��� -RU��2I�$SS��6WDWLVWLFV��9RO����SS���������������� -HII�+HFKW�7KH� ODVHU�*XLGH�%RRN��QG�(GLWLRQ�0F*UDZ�+LOO��&+���SS��������������������'HU��6]FKHOO�$SSD�5��HW�DO��VWDWLVWLFDO�FKDUDFWHUL]DWLRQ�RI�IRUZDUG±�ORRNLQJ�,QIUD�UHG�ODVHU�UDGDU�V\QWKHWLF�DSHUWXUH�UDGDU�LPDJHU\��-RU��RI�$SS��6WDWLVWLF��9RO������S����������������������������������������������� <DV� $O�+DGLWKL� HW� DO�� 'HVLJQ� DQG� RSHUDWLRQ� RI� D� FRPSXWHU�FRQWUROOHG� FRKHUHQW� RSWLFDO� UDGDU� IRU� FLYLOLDQ� DSSOLFDWLRQV�� WR� EH���������������������������SXEOLVKHG� DW� WKH� SURFHHGLQJV� RI� <HPHQL� 6FLHQWLILF� 5HVHDUFK� )RXQGDWLRQ�&RQIHUHQFH�������
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$SSHQGL[�

)LJ�����7KH�DWPRVSKHULF�ZLQGRZV�IRU�ODVHU�DW�WKH�LQIUDUHG�DQG�YLVLEOH�UHJLRQ����

)LJ�����7KH�VHW�XS��ZKLFK�ZDV�XVHG�WR�VWXG\�WKH�FRKHUHQW�GHWHFWLRQ�WHFKQLTXH��



7KH�8QLYHUVLW\�5HVHDUFKHU�-RXUQDO��,VVXH�1R������������6HSWHPEHU��������8QLYHUVLW\�RI�,EE��<HPHQ������

,03529(0(17�2)�/8%5,&$176�75,%2/2*,&$/�3523(57,(6�
86,1*�620(�2;<*(1�25*$1,&�&203281'6�

0RKDPPHG�6��$O�1R]LOL��$KPHG�1��$O�.KDWHHE�DQG�)DODK�+��+XVVHLQ�
'HSDUWPHQW�RI�&KHPLVWU\��)DFXOW\�RI�6FLHQFH��8QLYHUVLW\�RI�,EE��<HPHQ��

$EVWUDFW�� �,Q�WKH�FXUUHQW�ZRUN��D�QXPEHU�RI�VWDQGDUG�WHVWV��IRU�VHYHUDO�DGGLWLYH�FRPSRXQGV�XVHG�WR�LPSURYH�WKH�FDSDELOLW\�RI�WKH�OXEULFDQWV�WR�UHGXFH�WKH� IULFWLRQ� DQG� KHQFH� WKH�ZHDU�� KDYH� EHHQ� SHUIRUPHG� WR� GHWHUPLQH�WKH�DFWLYLW\�RI�WKHVH�FRPSRXQGV��7KH�WHVWV��ZKLFK�LQFOXGH�GLDPHWHU�RI�WKH�ZHDU�WUDFH��IULFWLRQ�FRHIILFLHQW�DQG�WKH�WKLFNQHVV�RI�WKH�LQVXODWLQJ�OD\HU��KDYH�EHHQ�FDUULHG�RXW�XQGHU�WKH�WULERORJLFDO�FRQGLWLRQV��WKDW�LV��XQGHU�WKH�ERXQGDU\�IULFWLRQ�FRQGLWLRQV��7ULERORJLFDO�DQDO\VHV�IRU�WKH�FRPSRXQGV�ZHUH� HVWDEOLVKHG� E\� XVLQJ� WKH� �+)55�� LQVWUXPHQW�� 7KH�SLQ�RQ�GLVF� WHFKQLTXH� ZDV� HPSOR\HG�� 7KH� UHVXOWV� VKRZHG� WKDW� D�PD[LPXP� ZHDU� ZDV� IRXQG� ZLWK� KH[DGHFDQH�� KRZHYHU�� DOO� WKH�DGGLWLYHV�ZHUH� DFWLYH� LQ�GHFUHDVLQJ� WKH�ZHDU�RI� WKH�PHWDOOLF� EDOO�� ,Q�DGGLWLRQ�� WKH� DFWLYLWLHV� ZHUH� HQKDQFHG� E\� DVFHQGLQJ� WKHLU�FRQFHQWUDWLRQV�LQ�KH[DGHFDQH��0RUHRYHU��WKH�PRVW�DFWLYH�FRPSRXQGV�DW�����SSP�DQG�����SSP�ZHUH����K\GUR[\KH[DGHFDQRLF�DFLG�DQG�&���GLPHU�DFLG������KH[DQHGLRO�PRQR�HVWHU��UHVSHFWLYHO\��)XUWKHUPRUH��WKH�OHDVW� IULFWLRQ� FRHIILFLHQW� DW� ����SSP� DQG� ���� SSP�ZDV� IRXQG� WR� EH������� IRU� ���K\GUR[\KH[DGHFDQRLF� DFLG� DQG� � � ������ IRU�&� ��� GLPHU�DFLG�����HWKDQHGLRO� PRQRHVWHU� DQG� &��� GLPHU� DFLG�����KH[DQHGLRO�PRQRHVWHU�� UHVSHFWLYHO\�� )LQDOO\�� WKH� KLJKHVW� WKLFNQHVV� RI� WKH�LQVXODWLQJ�OD\HU�EHWZHHQ�WKH�IULFWLRQHG�VXUIDFHV�DW�����SSP�DQG�����SSP� ZDV� IRXQG� WR� EH� ���� IRU� ���K\GUR[\KH[DGHFDQRLF� DFLG� DQG�������IRU�&���GLPHU�DFLG�����KH[DQHGLRO�PRQRHVWHU��UHVSHFWLYHO\��

���,QWURGXFWLRQ�
�%HFDXVH� RI� WKH� LQFUHDVLQJ� GHPDQG� RQ� WKH� V\QWKHWLF� OXEULFDWLQJ� RLOV�WKURXJKRXW� WKH�ZRUOG��D�JUHDW�GHDO�RI�DWWHQWLRQ�KDV�EHHQ� WXUQHG� WR� UHVHDUFK�LPSURYLQJ� WKH� OXEULFDWLQJ� IXQFWLRQV� RI� RLOV�� 7KH� DGGLWLRQ� RI� GLIIHUHQW�PRQRPHUV�WR�RLO�DLPV�WR�LPSURYH�WKH�IULFWLRQ�FRQGLWLRQ�DQG�WR�LPSURYH�WKH�FKHPLFDO� DQG� SK\VLFDO� SURSHUWLHV� RI� GLIIHUHQW� W\SHV� RI� RLOV�� 7KHUH� DUH�QXPHURXV� VWXGLHV� LQFOXGLQJ� WKLV� W\SH� RI� ZRUN� DQG� PDQ\� LQWHUQDWLRQDO�FRPSDQLHV�FRPSHWLQJ�WR�GR�VR��� )RU�H[DPSOH��+X�DQG�7DR���

�VWXGLHG�WKH�PHFKDQLVP�RI�WKH�IRUPDWLRQ�RI�IULFWLRQ�SRO\PHU�ZLWK�������GLK\GUR[\GRFRVDQRLF�DFLG��7KH\�FRQFOXGHG�WKDW�WKH�IXQFWLRQDO�DQWLZHDU�PHFKDQLVP�LV�WKH�IRUPDWLRQ�RI�D�SRO\PHULF� IULFWLRQ�ILOP� RQ� WKH� UXEELQJ� VXUIDFH�� 7KH� WULERFKHPLFDO� SRO\PHUL]DWLRQ� RI� ��K\GUR[\FDUER[\OLF�DFLGV�ZLWK�VWUDLJKW�DON\O�FKDLQV��KDYLQJ�FDUERQ�QXPEHU�RI�������� ZDV� IRXQG� WR� IRUP� DQ� HVWHU�PHWDO� FRQQHFWLRQ� DQG� WKDW� OHG� WR� DQ�H[FHOOHQW�LPSURYHPHQW�RI�RLO�SURSHUWLHV����� 7KLV�SKHQRPHQRQ�ZDV�DWWULEXWHG�
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WR� WKH� IRUPDWLRQ� RI� OXEULFDWLRQ� ILOP� EHWZHHQ� WKH� PHWDO� VXUIDFH� DQG� WKH�IRUPHG�SRO\PHU��� 7KH� HIIHFW� RI� SRODU� FRPSRXQGV�� RQ� VLOLFRQ�QLWULGH�ZHDU� LQ� WKH� IULFWLRQ�EHWZHHQ�VLOLFRQ�QLWULGHV�XQGHU�PLQHUDO�RLO�OXEULFDWLRQ��ZDV�DOVR�VWXGLHG����
��,W�ZDV�IRXQG�WKDW�DGGLQJ�SRODU�FRPSRXQGV�VXFK�DV�IDWW\�DFLGV�DQG�HVWHUV�WHQGHG�WR�DFFHOHUDWH� LQFUHDVH� LQ�ZHDU��+RZHYHU�� WKH�DGGLWLRQ�RI� DOLSKDWLF� DOFRKROV�GLG�QRW�SURGXFH�DQ�DFFHOHUDWHG�LQFUHDVH�LQ�ZHDU��� )RXULHU� 7UDQVIRUP� ,QIUDUHG� �)7,5�� 0LFURVSHFWURVFRS\� ���� IRU� VXUIDFH�SURILORPHWU\� UHVXOWHG� IURP� WKH� UHDFWLRQ� RI� VWHDULF� DFLG� RQ� FRSSHU� VXUIDFHV�LQGLFDWHG�WKDW�VWHDULF�DFLG�KDG�WKH�FDSDELOLW\�WR�UHGXFH�WKH�ZHDU��,Q�DQRWKHU�VWXG\��.UDPHU�����LQYHVWLJDWHG�FRSSHU�VXUIDFH�KDUGHQLQJ�UDWHV�DV�D�IXQFWLRQ�RI�VWHDULF� DFLG� FRQFHQWUDWLRQV� LQ� SDUDIILQ� RLO�� DQG� SURSRVHG� WKH� IRUPDWLRQ� RI�FRSSHU�VWHDUDWH�RQ�WKH�VXUIDFH��� ,Q�DQRWKHU�VWXG\��WKH�WULERORJLFDO�EHKDYLRU�DQG�OXEULFDWLQJ�PHFKDQLVP�RI�FRSSHU� QDQRSDUWLFOHV� LQ� RLO� ZDV� HYDOXDWHG� RQ� D� IRXU�EDOO� PDFKLQH�� ,W� ZDV�IRXQG� WKDW� FRSSHU� QDQRSDUWLFOHV� DV� RLO� DGGLWLYHV� KDYH� DQ� H[FHOOHQW� IULFWLRQ�UHGXFWLRQ�DQG�DQWLZHDU�SURSHUWLHV�����0LQDPL�HW�DO������VWXGLHG�WKH�OXEULFDWLQJ�IXQFWLRQV�RI�FDUER[\OLF�DFLGV�LQ�SRODU�EDVLF�RLOV��,W�ZDV�IRXQG�WKDW�PRQRFDUER[\OLF�DFLGV�GLG�QRW�VKRZ�PXFK�IULFWLRQ� UHGXFWLRQ� FDSDELOLW\�� KRZHYHU�� WKH� DGGLWLRQ� RI� GLFDUER[\OLF� DFLGV�ZLWK�PRGLILHG�SRODU�IXQFWLRQDO�JURXSV�VKRZHG�D�VXSHULRU�IULFWLRQ�UHGXFWLRQ�HIIHFW���� ,Q� D� UHFHQW� VWXG\� ���� WZR� VHWV� RI� FRSRO\PHUV� DGGLWLYHV�ZHUH� SUHSDUHG��7KH� ILUVW� VHW�ZDV�EDVHG�RQ�SURS\OHQH� VHEDFDWH� DQG� WKH� VHFRQG�RQH�ZDV�RQ�SURS\OHQH� VXFFLQDWH�� WKH� HIILFLHQF\� RI� WKH� SUHSDUHG� FRSRO\PHUV� IRU�LPSURYLQJ�WKH�YLVFRVLW\�LQGH[�DQG�WKH�ORZHULQJ�RI�WKH�SRXU�SRLQW�ZDV�IRXQG�WR� EH� LQFUHDVHG� ZLWK� LQFUHDVLQJ� WKH� PROHFXODU� ZHLJKW� RI� WKH� SUHSDUHG�FRSRO\PHUV��� 7KH� SUHVHQW� ZRUN� DLPHG� WR� SHUIRUP� D� FRPSDULVRQ� EHWZHHQ� WKH�FDSDELOLWLHV� RI� WZR� W\SHV� RI� DGGLWLYHV�� WR� LPSURYH� WKH� HIILFLHQF\� RI� WKH�OXEULFDQWV� DV� DQWLIULFWLRQ� DQG� DQWLZHDU�PDWHULDOV��2QH�PD\� UHDFW� XQGHU� WKH�IULFWLRQ�FRQGLWLRQV� WR� IRUP�D�SURWHFWLYH�SRO\PHULF� OD\HU��ZKHUHDV� WKH�RWKHU�FDQQRW�� $QRWKHU� REMHFW� ZDV� WR� LQYHVWLJDWH� WKH� HIIHFW� RI� WKH� JO\FRO� FKDLQ�OHQJWK�XSRQ�WKH�DFWLYLW\�RI�WKH�PRQRHVWHU�LQ�RUGHU�WR�LPSURYH�WKH�OXEULFDQWV�FKDUDFWHULVWLFV��

����([SHULPHQWDO�������&KHPLFDOV�
�7KH�PRQRHVWHU�RUJDQLF�FRPSRXQGV�KDYH�EHHQ�V\QWKHVL]HG�LQ�WKH�ODERUDWRULHV�RI�WKH�HQJLQHHULQJ�FROOHJH��8QLYHUVLW\�RI�:DUVDZ���� 7KH�FKHPLFDO�SURSHUWLHV�RI� WKHVH� FRPSRXQGV� ZHUH� SXEOLVKHG� EHIRUH� ���

� 2WKHU� XWLOL]HG� RUJDQLF�FRPSRXQGV�ZHUH�SXUFKDVHG�IURP�)/8.$�ZLWK�SXULWLHV�!�����DQG�XVHG�DV�
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VXSSOLHG��7KH� FRPSRXQGV� VWXGLHG� DV� DJHQWV��ZKLFK� UHGXFH� WKH� IULFWLRQ� DQG�WKH� ZHDU�� ZHUH� VHOHFWHG� DFFRUGLQJ� WR� WKHLU� FKHPLFDO� VWUXFWXUH�� DQG� KHQFH��VRPH�RI�WKHP�FRXOG�IRUP�D�SRO\PHU�YLD�WKH�VWHS�JURZWK�PHFKDQLVP��XQGHU�WKH�WULERORJLFDO�FRQGLWLRQV��ZKHUHDV�RWKHUV�FRXOG�QRW�UHDFW�E\�IROORZLQJ�WKH�VDPH� PHQWLRQHG� PHFKDQLVP�� 7DEOH� �� GHPRQVWUDWHV� WKH� QDPHV� DQG�DEEUHYLDWLRQV�RI�WKH�WULERORJLFDOO\�H[DPLQHG�FRPSRXQGV��$OO�WKH�FRPSRXQGV�ZHUH�WHVWHG�LQ�WKH�IRUP�RI�WKHLU�VROXWLRQV�LQ�WKH�SDUDIILQ�RLO��KH[DGHFDQH��RI�FRQFHQWUDWLRQV�����SSP�DQG�����SSP��7KH�SXUH�RLO�ZDV�FRQVLGHUHG�WR�EH�WKH�UHIHUHQFH��
7DEOH����7KH�QDPHV�DQG�VWUXFWXUHV�RI�WKH�VWXGLHG�FRPSRXQGV�

�1R� &RPSRXQG 6WUXFWXUH
,D &�� GLPHU�DFLG������HWKDQHGLRO�PRQRHVWHU� +22&�5�&22��&+���2+�
,E &���GLPHU�DFLG������EXWDQHGLRO�PRQRHVWHU� +22&�5�&22��&+���2+
,F� &���GLPHU�DFLG������KH[DQHGLRO�PRQRHVWHU� +22&�5�&22��&+���2+
,,� ���+\GUR[\KH[DGHFDQRLF�DFLG� +2&+��&+����&22+�
,,,� �����+H[DGHFDQHGLRLF�DFLG +22&�&+����&22+�
,9 �����+H[DGHFDQHGLRO +2&+��&+����&+�2+�

����([SHULPHQWDO�7HFKQLTXH�
� 7ULERORJLFDO� DQDO\VHV� RI� WKH� HPSOR\HG� FRPSRXQGV� KDYH� EHHQ�SHUIRUPHG�E\�+LJK�)UHTXHQF\�5HFLSURFDWLQJ�5LJ��+)55���VXSSOLHG�E\�3&6�LQVWUXPHQWV���� $OO� WHVWV� ZHUH� FDUULHG� RXW� XQGHU� WKH� WULERORJLFDO� ERXQGDU\� IULFWLRQ�FRQGLWLRQV�� 7KH� VWDQGDUGV�� ZKLFK� KDYH� EHHQ� GHWHUPLQHG� WR� HVWDEOLVK� WKH�DFWLYLW\� RI� WKH� WULERORJLFDO� DGGLWLYHV�� ZHUH� WKH� GLDPHWHU� DYHUDJH� DIWHU� WKH�ZHDU�RI�WKH�PHWDOOLF�EDOO��WKH�IULFWLRQ�FRHIILFLHQW�DQG�WKH�LQVXODWLQJ�RLO�OD\HU�WKLFNQHVV�� 7KH� ILUVW� VWDQGDUG� ZDV� IRXQG� E\� PHDVXULQJ� WKH� ZHDU� WUDFH�GLPHQVLRQV�E\�XVLQJ�D�VSHFLDO�PLFURVFRSH��7KHUHDIWHU��WKH�DYHUDJH�UHDGLQJV�ZHUH� FDOFXODWHG��&RQFHUQLQJ� WKH� VHFRQG�DQG� WKH� WKLUG� VWDQGDUGV�� WKH\� ERWK�ZHUH�UHFRGHG��SHULRGLFDOO\��HYHU\���VHFRQGV��7DEOH���VKRZV�WKH�WULERORJLFDO�FRQGLWLRQV��DW�ZKLFK�WKH�WHVWV�ZHUH�DFFRPSOLVKHG��
����5HVXOWV�DQG�'LVFXVVLRQ�����6\QWKHVLV�RI�WKH�0RQRHVWHUV�
��,W� LV�ZHOO�NQRZQ� WKDW� LW� LV�QRW�HDV\� WR�HIIHFW�DWWDFN�RQ� WKH�FDUERQ\O�FDUERQ�DWRP� RI�5&2�+ �����ZLWK� QXFOHRSKLOHV� RI� WKH� JHQHUDO� IRUPXOD�<�

��EHFDXVH�WKH\� DUH� HOLPLQDWLQJ� WKH� SURWRQ�� LQVWHDG�� WR� JLYH� 5&2�
�� ZKLFK� LV�LQVXVFHSWLEOH� WR� QXFOHRSKLOLF� DWWDFN��:HDNHU� QXFOHRSKLOHV� RI� WKH� W\SH�<+��H�J�� 52+�� GR� QRW� VXIIHU� WKLV� LQFDSDELOLW\�� KRZHYHU�� WKHLU� UHDFWLRQV� ZLWK�UHODWLYHO\� XQUHDFWLYH� FDUERQ\O� FDUERQ� DWRP� RI� 5&2�+ DUH� VORZ��
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1HYHUWKHOHVV�� WKH�SURWRQDWLRQ��E\�DFLG�FDWDO\VLV�� HQKDQFHV� WKH� UHDFWLYLW\� LQ��IRU�H[DPSOH��HVWHULILFDWLRQ��� � � �
� +��

5&22+����5
2+�����������������������������������������������5&225
 � +� 2 ���
�
� ,Q� WKLV�ZRUN�� WKH� DFLG�� QDPHO\�� &� � � GLPHU� DFLG�� KDV� EHHQ� UHDFWHG�ZLWK�WKUHH� JO\FROV�� WKDW� LV�� ����HWKDQHGLRO�� ����EXWDQHGLRO� DQG� ����KH[DQHGLRO��ZKLFK�GLIIHU� LQ� WKH� FKDLQ� OHQJWK��)ROORZLQJ� � D�PRGLILHG�SURFHGXUH� IRU� WKDW�PHQWLRQHG�E\�)XU\� � � �� D WROXHQH�VROXWLRQ�RI�HTXLPRODU�DPRXQWV�RI�WKH�DFLG�DQG� HDFK� RI� WKH� JO\FROV�� LQ� WKH� SUHVHQFH� RI� FDWDO\WLF� DPRXQW� RI� ��PHWK\OEHQ]HQHVXOSKRQLF�DFLG��ZDV�UHIOX[HG� IRU����PLQ��:RUN�XS�ZDV� WKHQ�
FDUULHG�RXW�WR�RIIHU�WKH�GHVLUHG�SURGXFWV��DV�LV�VKRZQ�LQ�HTXDWLRQ�� � � ��

+22&�5�&22+��+2�&+��Q2+� +22&�5�&22��&+��Q2+���������+�2 ������&���GLPHU�DFLG�����������*O\FRO�����������&���GLPHU�DFLG���JO\FRO�PRQRHVWHU������ Q �� ,D��Q �� ,E�Q ������������������������������������������������,F���
�

� 7DEOH����7KH�WULERORJLFDO�FRQGLWLRQV�
3DUDPHWHUV�� &KDUDFWHULVWLFV�

0DWHULDO�6\VWHP�� 6WHHO�RQ�VWHHO�
�
�
�
�

7ULERORJLFDO�
3DLU��

%DOO� 0DWHULDO� 6WHHO�/+�����
'LDPHWHU��PP� ��

0DQXIDFWXUHG�E\�� ,VNUD�PDQXIDFWRU\��:DUVDZ��
3RODQG��

'LVF 0DWHULDO� 6WHHO�/+����
'LDPHWHU��PP� ����
7KLFNQHVV��PP� ��
+DUGQHVV��+� �������

6WURNH�/HQJWK��PP�� ����
)UHTXHQF\��+]�� ���
9HORFLW\��P�V� ����

/RDG��1� ������
7HVW�WLPH��PLQ��� ����
7HPSHUDWXUH���&�� ���

�����7KH�6WDQGDUGV�
�7DEOH���UHYHDOHG� WKH�GHWHUPLQHG�VWDQGDUGV��DFFRPSDQLHG�ZLWK� WKH� VWDQGDUG�GHYLDWLRQ��IRU�IRXU� WHVWV�SHU�D�VROXWLRQ��5HJDUGLQJ�WKH�GLDPHWHU�RI�WKH�ZHDU�WUDFH�� WKH� GLDPHWHU� DYHUDJH�PHDVXUHPHQWV� IRU� WKH�PHWDOOLF� EDOO�ZHDU� WUDFH��LQGLFDWHG� WKDW� DOO� WKH� DGGLWLYHV� OHVVHQHG� WKH� ZHDU� RI� WKH� PHWDOOLF� EDOO�� ,Q�

 � � 7KH� SUDFWLFDO� ZRUN� KDV� EHHQ� FDUULHG� RXW� E\� 'U� � 0RKDPHG� 6� � $O� 1R]LOL�
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DGGLWLRQ�� WKH�VDPH� WDEOH�SRLQWV�RXW� WKDW� WKH�DFWLYLWLHV�RI�DOO� WKH�FRPSRXQGV�KDYH� EHHQ� LPSURYHG� E\� LQFUHDVLQJ� WKHLU� FRQFHQWUDWLRQV� LQ� KH[DGHFDQH��0RUHRYHU��WKH�UHVXOWV�LOOXVWUDWHG�WKDW�WKH�PD[LPXP�ZHDU�RI�WKH�PHWDOOLF�EDOO�RFFXUUHG�ZKHQ�XVLQJ�WKH�SXUH�KH[DGHFDQH�RLO��$W�����SSP���,,��ZDV�WKH�PRVW�DFWLYH��ZKLOVW�DW�����SSP���,F��ZDV�WKH�PRVW�DFWLYH�RQH��%HVLGHV��WKH�UHVXOWV�KDYH� QRW� GLVFORVHG� DQ\� UHODWLRQ� EHWZHHQ� WKH� QXPEHU� RI� WKH� FDUERQ� DWRPV�FRPSRVLQJ� WKH� JO\FRO� FKDLQ� LQ� PRQRHVWHU� FRPSRXQGV� DQG� WKH� DFWLYLW\� RI�WKHVH�FRPSRXQGV�LQ�GHFUHDVLQJ�WKH�ZHDU�DYHUDJH��&RQFHUQLQJ�WKH�IULFWLRQ�FRHIILFLHQW��ZKLFK�LV�GHILQHG�DV�WKH�UDWLR�RI�WKH�IULFWLRQ� IRUFH� EHWZHHQ� WZR� ERGLHV� WR� WKH� QRUPDO� RU� SHUSHQGLFXODU� IRUFH�EHWZHHQ�WKHP� � � � � � � DOO�WKH�XWLOL]HG�FRPSRXQGV�KDYH�GLPLQLVKHG��WKLV�VWDQGDUG�DQG� WKHLU� PD[LPXP� DFWLYLWLHV� ZHUH� DW� ���� SSP�� ,Q� DGGLWLRQ�� WKH� UHVXOWV�LOOXVWUDWHG�WKDW�DW�����SSP�WKH�OHDVW�IULFWLRQ�FRHIILFLHQW�RI�������ZDV�IRXQG�IRU��,,���+RZHYHU��DW�����SSP�WKH�OHDVW�IULFWLRQ�FRHIILFLHQW�RI�������ZDV�IRU��,D��DQG��,F�� 0RUHRYHU��LW�ZDV�REVHUYHG�WKDW�WKH�IULFWLRQ�FRHIILFLHQW�KDG�QR�GLUHFW�UHODWLRQ�ZLWK�WKH�ZHDU�DYHUDJH�RI�WKH�PHWDOOLF�EDOO��7KH�HYLGHQFH�FDPH�IURP�WKH�KLJKHVW�DFWLYLW\�RI� �,E�� LQ�PLQLPL]LQJ� WKH�ZHDU�RI�PHWDOOLF�EDOO� DW�����SSP�EHVLGH� WKH� JUHDWHVW� IULFWLRQ� FRHIILFLHQW� FRPSDUHG�ZLWK� UHVW� RI� WKH�PRQRHVWHUV���� $V�UHJDUGV� WKH� WKLFNQHVV�RI� WKH� LQVXODWLQJ� OD\HU�EHWZHHQ� WKH� IULFWLRQHG�VXUIDFHV�� WKH�PHDVXUHPHQWV�GHPRQVWUDWHG� WKDW� DW�����SSP� WKH� WKLFNQHVV�RI�WKH�LQVXODWLQJ�OD\HU��ZDV�WKH�KLJKHVW�ZKHQ�XVLQJ��,,���ZKHUH�LW�ZDV�RI������+RZHYHU�� DW� ���� SSP� WKH� JUHDWHVW� WKLFNQHVV�ZDV�ZKHQ�XVLQJ� �,F�� WR� HTXDO�������� )LQDOO\�� WKH� UHVXOWV� GLVFORVHG� WKH� FRQYHUVH� UHODWLRQ� EHWZHHQ� WKH�LQVXODWLQJ�OD\HU�DQG�WKH�IULFWLRQ�FRHIILFLHQW��
�7DEOH����7KH�VWDQGDUGV�GHWHUPLQHG�XQGHU�ERXQGDU\�IULFWLRQ�FRQGLWLRQV�

$GGLWLYH�
$GGLWLYH�FRQFHQWUDWLRQ�

>SSP@�
$YHUDJH�ILOP�>�@�

�6'��
$YHUDJH�IULFWLRQ�
FRHIILFLHQW���6'�

:HDU�VFDU�
$YHUDJH�GLDPHWHU
�[�����>PP@���6'��

+H[DGHFDQH ÏÎÎ� ������������ ��������������� ��������������
,D� ���� ������������ ��������������� ��������������
,E ���� ������������ ��������������� ��������������
,F ��� ������������ ��������������� �������������
,,,� ÏÎÎ� ÒÎ���������� Î�ÏÐÏ� � ������� Ô�ÑÏ�� Î�ÎÐÏÎ�
,9 ÏÎÎ� ÑÖ�Õ� � ���� Î�ÏÑÒ�� ������� Ô�ÒÖ�� Î�ÎÏ×Î�
,, ÏÎÎ� ÒÖ���������� Î�ÏÏÓ� � �������� Ó�ÑÐ� � �������
,D� ��� ������������ �������������� ��������������
,E ���� ������������ ��������������� ��������������
,F ���� ������������ ��������������� ��������������
,,,� ÑÎÎ� ÓÑ���������� Î�ÏÏÕ� � Î�ÎÎÑÎ Ò�ÑÐ� � Î�ÎÐÏÏ�
,9� ÑÎÎ� ������������ Î�Î×Ñ�� Î�ÎÎÐÎ Ñ�ÖÕ� � ���Ï×Ó
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���&RQFOXVLRQ�
�7KH�RXWFRPHV�GHPRQVWUDWHG�WKH�IROORZLQJ��
���� 7KH�JUHDWHU�DFWLYLW\�RI�WKH�DGGLWLYH�FRPSRXQGV��ZKLFK�PD\�UHDFW�XQGHU�WKH�IULFWLRQ�FRQGLWLRQV�WR�IRUP�WKH�SRO\PHULF�SURWHFWLQJ�OD\HU��FRPSDUHG�ZLWK�WKH�DGGLWLYHV��ZKLFK�KDYH�QRW�WKH�FDSDELOLW\�WR�UHDFW�DQG�JLYH�VXFK�D�OD\HU����� 7KHUH�LV�QR�UHODWLRQ�EHWZHHQ�WKH�QXPEHU�RI�FDUERQ�DWRPV�LQ�WKH�JO\FRO�FDUERQ� FKDLQ� DQG� WKH� DFWLYLW\� RI� WKH� PRQRHVWHU� FRPSRXQGV� LQ�GLPLQLVKLQJ�WKH�ZHDU�DQG�UHGXFLQJ�WKH�IULFWLRQ�FRHIILFLHQW����� 7KH�DEVHQFH�RI�DQ\�UHODWLRQ�EHWZHHQ�WKH�GLDPHWHU�RI�WKH�ZHDU�VFDU�WUDFH�DQG�WKH�IULFWLRQ�FRHIILFLHQW��
�

5()(5(1&(6�
���� =�� +X� DQG� '�� 7DR�� )XQFWLRQDO� 0HFKDQLVP� RI� )RUPDWLRQ� RI� )ULFWLRQ� 3RO\PHU� ZLWK�'LK\GUR[\GRFRVDQRLF�$FLG��/XEULFDWLRQ�6FLHQFH��������$SULO����������������+��2NDEH��,��0LQDPL��1��.LWDPXUD�DQG�0��0DVXNR����+\GUR[\FDUER[\OLF�$FLGV�$V�1RYHO�)ULFWLRQ�3RO\PHU� 7\SH� $GGLWLYHV�� 3URFHHGLQJV� RI� WKH� -DSDQ� ,QWHUQDWLRQDO� 7ULERORJ\�&RQIHUHQFH��1DJR\D������������������0��0DVXNR��2��.XURVDZD�DQG�+��2NDEH��(IIHFWV�RI�3RODU�&RPSRXQGV�RQ�:HDU�RI�6LOLFRQ�1LWULGH�/XEULFDWHG�ZLWK�0LQHUDO�2LO��-DSDQHVH�-RXUQDO�RI�7ULERORJ\��9RO������1R��� ��������������� =�� +X�� 6�� 0�� +VX� DQG� 3�� 6�� :DQJ�� � 7ULERFKHPLFDO� DQG� 7KHUPRFKHPLFDO� 5HDFWLRQV� RI�6WHDULF� $FLG� RQ� &RSSHU� 6XUIDFHV� 6WXGLHG� E\� ,QIUDUHG� 0LFURVSHFWURVFRS\�� � 7ULERORJ\�7UDQVDFWLRQV����� ��������������� ,�� 5�� .UDPHU�� 7KH� (IIHFW� RI� 6XUIDFH�$FWLYH� $JHQWV� RQ� WKH� 0HFKDQLFDO� %HKDYLRU� RI�$OXPLQLXP�6LQJOH�&U\VWDOV��7UDQV���$,0(������ ���������������� -�� =DKRX�� =��:X�� =��=KDUJ��:��/LX� DQG�4��=XH�� � 7ULERORJLFDO� %HKDYLRU� DQG� OXEULFDWLQJ�PHFKDQLVP�RI�&X�QDQRSDUWLFOHV�LQ�2LO��7ULERORJ\�/HWWHUV���������������������� ,��0LQDPL�� 6��.LNXWD��0��0DVXNR� DQG�+��2NDEH��/XEULFDWLQJ� )XQFWLRQV�RI�'LFDUER[\OLF�$FLGV�LQ�3RODU�%DVH�2LOV��-DSDQHVH�-RXUQDO�RI�7ULERORJ\��9RO����� 1R�������������������$��0��1DVVDU� DQG� 1�� 6�� $KPHG�� 6\QWKHVLV� DQG� (YDOXDWLRQ� RI� (WKR[\ODWHG� 3RO\HVWHU� $V�9LVFRVLW\� ,QGH[� ,PSURYHUV� DQG� 3RXU� 3RLQW� 'HSUHVVDQWV� )RU� /XEOH� 2LO�� -�� 3RO\PHULF�0DWHULDO� ������ ��������������� &�� .DMGDV� DQG� 0�� $O�1R]LOL�� :HDU� EHKDYLRU� DQG� WULERFKHPLVWU\� RI� R[\JHQDWHV� LQ� ���PHWK\OQDSKWDOHQH�XQGHU�ERXQGDU\� OXEULFDWLRQ�RI� WKH� VWHHO�RQ�VWHHO� V\VWHP��7ULERORJLD�� ������������������3��6\NHV��$ JXLGHERRN�WR�PHFKDQLVP�LQ�RUJDQLF�FKHPLVWU\� �WK� HGLWLRQ��/RQJPDQ�JURXS�OLPLWHG������������������0��-���)XU\��7KH�)RUPDWLRQ�RI�3RO\PHULF�)LOPV�'LUHFWO\�RQ�5XEELQJ�6XUIDFHV�WR�5HGXFH��:HDU��:HDU����� ���������������� 2LOVWRUH� � DQG� WKH� 2LOVWRUH� &RPSDQ\�� /XEULFDQWV� DQG� *UHDVHV� IRU� $OO� 8VHUV�� /LEUDU\�2LOVWRUH���������

,, ÑÎÎ� Õ×���������� Î�ÎÕÔ���������� Ñ�ÑÒ�� Î�ÎÏÔÑ
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7KH�8QLYHUVLW\�5HVHDUFKHU�-RXUQDO��,VVXH�1R������������6HSWHPEHU��������8QLYHUVLW\�RI�,EE��<HPHQ��������������������������������������

())(&7�2)�7(03(5$785(�21�7+(�67($'<�67$7(�&5((3�2)�
67<5(1(�%87$',(1(�58%%(5�/2$'('�:,7+�+$)�&$5%21�%/$&.�

$/�-XEUL�.��,���
'HSDUWPHQW�RI�3K\VLFV��)DFXOW\�RI�6FLHQFH��8QLYHUVLW\�RI�,%%�<HPHQ�

�0��6��6DNU�DQG�0��+��$EG�(VDODP�
'HSDUWPHQW�RI�3K\VLFV��)DFXOW\�RI�(GXFDWLRQ��$LQ�6KDPV�8QLYHUVLW\��(J\SW�

�
$EVWUDFW��7KH� LVRWKHUPDO�FUHHS�RI� WKH�+$)�6%5�FRPSRVLWH�ZLWK�FDUERQ�EODFN�FRQFHQWUDWLRQV������������DQG�����SKU�ZDV�FDUULHG�RXW�XQGHU�GLIIHUHQW�VWUHVVHV� UDQJLQJ� IURP� ���� WR� ���� 03D� DQG� DW� GLIIHUHQW� ZRUNLQJ�WHPSHUDWXUHV�UDQJLQJ�IURP�����WR�����.��7KH�VWHDG\�VWDWH�FUHHS�VWUDLQ�UDWH��WKH�VWUHVV�H[SRQHQW�P��WKH�DFWLYDWLRQ�YROXPH�T�KDYH�EHHQ�IRXQG�WR GHFUHDVH�ZLWK�LQFUHDVLQJ�WKH�FRQFHQWUDWLRQV�RI�FDUERQ�EODFN��7KHVH�REVHUYDWLRQV�PLJKW�EH�GXH�WR�WKH�IDFW�WKDW�WKH�LQFUHDVH�LQ�FDUERQ�EODFN�FRQFHQWUDWLRQ�UDLVHV� WKH�VWLIIQHV�RI� WKH� WHVW� VDPSOHV�E\�LQFUHDVLQJ� WKH�REVWDFOHV�ZKHUH� WKH�ULJLG�FDUERQ�EODFN�VSKHUHV�DFW�DV�EDUULHUV�IRU� WKH�PRWLRQ�RI�WKH�PROHFXODU�FKDLQ�VHJPHQWV��7KH�DFWLYDWLRQ�HQHUJ\�RI�WKH�VWHDG\� VWDWH� FUHHS� KDV� EHHQ� IRXQG� WR� LQFUHDVH� ZLWK� LQFUHDVLQJ� WKH�FDUERQ�EODFN�FRQFHQWUDWLRQ���
���,QWURGXFWLRQ�
0L[LQJ�RI�UXEEHU�ZLWK�FDUERQ�EODFN�LPSURYHV�WKH�PHFKDQLFDO�DV�ZHOO�DV�WKH�HOHFWULFDO�SURSHUWLHV������ 7KLV� LV�GXH� WR� WKH� IRUPDWLRQ�RI� FDUERQ�DJJUHJDWHV��ZKLFK� UHVWULFWV� WKH� SODVWLF� IORZ� LQ� SRO\PHU�� 7KH� WHPSHUDWXUH� DQG� VWUHVV�
GHSHQGHQFH�RI�WKH�FUHHS�UDWH�H LQ�SRO\PHU�LV�JLYHQ�E\�WKH�UHODWLRQ����

���

�H[S� .7
T4$VW

VH �� �

ZKHUH� 4� LV� WKH� DFWLYDWLRQ� HQHUJ\� RI� WKH� IORZ� SURFHVV�� T� LV� WKH� DFWLYDWLRQ�
YROXPH��.�LV�%ROW]PDQ
V�FRQVWDQW��7�LV�WKH�DEVROXWH�WHPSHUDWXUH�DQG�V LV�WKH�DSSOLHG� 675(66�� %HVLGHV�� DFFRUGLQJ� WR� &DQQRQ� DQG� VKHUE\���� WKH� DSSOLHG�VWUHVV�VHQVLWLYLW\�SDUDPHWHU�P�ZDV�GHILQHG�E\�
��

7VW/Q
/QP ��BBB

V
H

w
w �

����

����
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7KH�DLP�RI�WKH�SUHVHQW�ZRUN�LV�WR�VWXG\�WKH�HIIHFW�RI�WHPSHUDWXUH�DQG�WKH�FRQFHQWUDWLRQ�RI�WKH�KLJK�DEUDVLRQ�IXUQDFH��+$)��FDUERQ�EODFN�RQ�WKH�VWHDG\�VWDWH�FUHHS�FKDUDFWHULVWLFV�RI�WKH�VW\UHQH�EXWDGLHQH�UXEEHU��
����([SHULPHQWDO�
7KH�VW\UHQH�EXWDGLHQH� UXEEHU�ZLWK������������DQG�����SKU�RI�+$)�FDUERQ�EODFN�ZDV�SUHSDUHG�DFFRUGLQJ�WR�WKH�UHFLSH�PHQWLRQHG�LQ�7DEOH������
� 7KH�WHVW�VDPSOHV�ZHUH�VKDSHG�GXULQJ�YXOFDQL]DWLRQ�SURFHVV� LQWR�VKHHWV�RI�����FP� ORQJ������FP�ZLGH�������FP� WKLFNQHVV��7KH� UXEEHU�YXOFDQL]DWLRQ�ZDV�FRQGXFWHG�DW�����F�XQGHU�D�SUHVVXUH�RI����NJ�I�FP��IRU����PLQXWHV��7KH�VWHDG\� VWDWH� FUHHS� PHDVXUHPHQWV� ZHUH� REWDLQHG� E\� XVLQJ� D� FRQYHQWLRQDO�WHQVLOH�WHVWLQJ�PDFKLQH����

7DEOH�����
� �3KU�D
6W\UHQH�EXWDGLHQH�UXEEHU��6%5�� ������=LQF�R[LGH� ����6WHDULF�DFLG� ����3URFHVVLQJ�RLO� ����+$)� ���������DQG��������0%76��E �����$QR[�+%��F �������3�3�'��G ����6XOSKHU� ����

D��3DUW�SHU�KXQGUHG�SDUWV�RI�UXEEHU�E\�ZLJKW��E��'HEHQ]WKLD]ROH�GLVXOSKLGH��F��3RO\������WULPHWK\O�±�����GLK\GURTXLQROLQH�G��1�������'LPHWK\O�EXW\OH�1�3KHQ\O�S��SKHQ\OHQHGLDPLQH�
����5HVXOWV�
�7KH�FUHHS�FXUYHV�RI�WKH�+$)�6%5�RI�GLIIHUHQW�FDUERQ�FRQFHQWUDWLRQV�DW�����. XQGHU�GLIIHUHQW�DSSOLHG�VWUHVVHV�DUH�VKRZQ�LQ�)LJ�������7KH�FUHHS�VWUDLQ�ZDV�IRXQG� WR� LQFUHDVH� E\� LQFUHDVLQJ� WKH� DSSOLHG� VWUHVV� DQG� GHFUHDVHG� E\�LQFUHDVLQJ� FDUERQ� FRQFHQWUDWLRQ�� 7KH� FUHHS� VWUDLQ� RI� WKH� +$)� 6%5� RI�GLIIHUHQW� FDUERQ� FRQFHQWUDWLRQV� ZDV� IRXQG� WR� LQFUHDVH� E\� LQFUHDVLQJ� WKH�ZRUNLQJ� WHPSHUDWXUH� �VHH�)LJ������+RZHYHU��)LJ�� ���� VKRZV� WKDW� WKH� VWHDG\�VWDWH� FUHHS� UDWH� LQFUHDVHV�ZLWK� LQFUHDVLQJ� WKH� DSSOLHG� VWUHVV� DQG� GHFUHDVHV�
ZLWK� LQFUHDVLQJ� FDUERQ� FRQFHQWUDWLRQV�� 7KH� UHODWLRQ� EHWZHHQ� /Q� V DQG��
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VW/Q H� IRU� +$)�6%5� RI� GLIIHUHQW� FDUERQ� FRQFHQWUDWLRQV� DW� D� ZRUNLQJ�
WHPSHUDWXUH�����.�LV�VKRZQ�LQ�)LJ�������
� 7KH�WHPSHUDWXUH�GHSHQGHQFH�RI� VW/QH� IRU�+$)�6%5�ZDV�IRXQG�WR�
YDU\�ZLWK�FDUERQ�FRQFHQWUDWLRQV� �VHH�)LJ������7KH�DFWLYDWLRQ�YROXPH�T�DQG�
WKH� VWUHVV� VHQVLWLYLW\� SDUDPHWHU� � BBBP � RI� WKH� +$)�6%5� ZHUH� IRXQG� WR�
GHFUHDVH�ZKLOH�WKH�DFWLYDWLRQ�HQHUJ\�4�ZDV�IRXQG�WR�LQFUHDVH�ZLWK�LQFUHDVLQJ�WKH�FRQFHQWUDWLRQV�RI�FDUERQ�EODFN��VHH�)LJ������
����'LVFXVVLRQ�
�

$W� URRP� WHPSHUDWXUH� ����� .��� WKH� LQFUHDVH� LQ� FUHHS� VWUDLQ� �H ��� E\�LQFUHDVLQJ� WKH� DSSOLHG� VWUHVV� �VHH� )LJ�� ��� ZDV� DWWULEXWHG� WR� WKH� VWUHVV�HQKDQFHPHQW�RI�WKH�PRWLRQ�DQG�PRELOLW\�RI�WKH�IOH[LEOH�DQG�ULJLG�PROHFXODU�FKDLQ�VHJPHQWV��7KLV�HQKDQFHPHQW�KDV�EHHQ�DFKLHYHG�E\�WKH�PRYHPHQW�DQG�DUUDQJHPHQW�RI�FDUERQ�EODFN�DJJUHJDWHV�RU�DJJORPHUDWHV�LQ�WKH�GLUHFWLRQ�RI�FUHHS� VWUDLQ�� $W� YDULRXV� WHPSHUDWXUHV� WKH� FUHHS� VWUDLQ� IRU� +$)?6%5� DUH�ODUJHO\�DIIHFWHG�E\�UDLVLQJ�WKH�WHVW�WHPSHUDWXUH��VHH�)LJ������7KLV�PHDQV�WKDW�WKH� WHVWHG�VDPSOHV�DUH� WKHUPDOO\�DJLWDWHG�DQG� WKH� WHPSHUDWXUH� LQGXFHG� IUHH�YROXPHV�� ZKLFK� IDFLOLWDWH� WKH� PROHFXODU� FKDLQ� PRELOLW\� DQG� VOLSSDJH�� 7KH�
YDOXHV� RI� WKH� VWHDG\� VWDWH� FUHHS� UDWH� VWH� ZHUH� IRXQG� WR� GHFUHDVH� E\�
LQFUHDVLQJ� WKH�FDUERQ�FRQFHQWUDWLRQV� �VHH�)LJ����� ,W� LV�ZHOO�NQRZQ� WKDW� WKH�FDUERQ� EODFN� SDUWLFOHV� RI� WKH� +$)� IRUP� DJJUHJDWHV� EHWZHHQ� SRO\PHULF�FKDLQV�� ����ZKLFK�PLJKW�OHDG�WR�WKH�GLPLQLVKLQJ�RI�WKH�PRELOLW\�RI�WKH�FKDLQ�
VHJPHQWV��7KH�VWUHVV�VHQVLWLYLW\�SDUDPHWHU� BBBP DV�REWDLQHG�IURP�WKH�VORSHV�RI�
WKH� VWUDLJKW� OLQHV� UHODWLQJ� VW/QH� YV� � /Q� V �VHH� )LJ�� ���ZDV� IRXQG� WR�
GHFUHDVH�ZLWK�LQFUHDVLQJ�WKH�FDUERQ�EODFN�FRQFHQWUDWLRQ�GXH�WR�WKH�IDFW�WKDW�LQFUHDVLQJ� FDUERQ� EODFN� SDUWLFOHV� LQ� 6%5� PDWUL[� KDUGHQHG� WKH� EXWDGLHQH�UXEEHU��WKXV�FDXVLQJ�WKH�ORVV�RI�LWV�VHQVLWLYLW\�WRZDUGV�WKH�DSSOLHG�VWUHVV��� 7KH�DFWLYDWLRQ�HQHUJ\�RI�FUHHS�SURFHVV�ZDV�IRXQG�IURP�WKH�VORSHV�RI�WKH�
VWUDLJKW� OLQHV� UHODWLQJ� VW/QH� YV� � 7

���� DW�FRQVWDQW� VWUHVV� �VHH�)LJ������
7KH� DFWLYDWLRQ� HQHUJ\� ZDV� IRXQG� WR� LQFUHDVH� ZLWK� LQFUHDVLQJ� WKH�FRQFHQWUDWLRQ� RI� FDUERQ� EODFN�� ,W� ZDV� WKXV� FRQFOXGHG� WKDW� FDUERQ� EODFN�UHSUHVHQWHG�REVWDFOHV� IRU� WKH�PRWLRQ�RI�PROHFXODU� VHJPHQWV� WKXV� UHTXLULQJ�KLJKHU� DFWLYDWLRQ� HQHUJLHV� ZKHQ� WKH� FRQFHQWUDWLRQ� RI� FDUERQ� EODFN� LV�LQFUHDVHG�LQ�WKH�6%5�PDWUL[��
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)LQDOO\�� WKH�DFWLYDWLRQ�YROXPH�T� IRU�FUHHS�PHFKDQLVP�ZDV� IRXQG� IURP�
WKH� VORSHV� RI� WKH� VWUDLJKW� OLQHV� UHODWLQJ� VW/Q H� YV� V DV� LQ� )LJ�� ����� 7KH�
DFWLYDWLRQ�YROXPH�ZDV�IRXQG�WR�GHFUHDVH�ZLWK� LQFUHDVLQJ�WKH�FRQFHQWUDWLRQ�RI� FDUERQ� EODFN� LQ� VDPSOH� DV� VKRZQ� LQ� )LJ�� ����� 7KLV� UHVXOW� PLJKW� EH�DWWULEXWHG�WR�WKH�H[SHFWHG�UHGXFWLRQ�RI�WKH�PRELOLW\�RI�WKH�FKDLQ�VHJPHQWV�E\�FDUERQ�EODFN�SDUWLFOHV������� �
5HIHUHQFHV�
���3��+��1RUPDQ��&RQGXFWLYH�5XEEHU�DQG�3ODVWLF��/RQGRQ�����������0��$PLQ��+��2VPDQ�DQG�(��0��$EGHO�EDU\��6RQGHUGUXN�DXV���.DXWVFKXN�&XPPL��.XQVWRIIH����������������+HIW���������������'��0FOHDQ��7UDQV��0HW�6RF��$0,(������������������������:��5��&DQQRQ�DQG�2��'��6KHUE\��0HWDOOXUJ�7UDQV����������������������0��6��6DNU��3K\V�6WDWH��6RO��D�������.��������������6��6��+DPD]D��+��2VPDQ��3RO\PHU�%XOOHWLQ���������������������
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6DEDK�6��$/�5DZL��3K'��
&ROOHJH�RI�/DQJXDJHV��%DJKGDG�8QLYHUVLW\��,UDT�

$EVWUDFW��7KH�PDLQ�FRQFHUQ�RI� WKLV�SDSHU�LV� WR�SUHVHQW�D�FULWLFDO�DVVHVVPHQW�RI�IRXU� (QJOLVK� WUDQVODWLRQV� RI� WKH� 4XUDQLF� 6XUD� $/�.DXWKDU� VR� DV� WR�KLJKOLJKW� VRPH� SRLQWV� RI� ZHDNQHVV� DQG� LQDFFXUDF\� PDQLIHVWHG� LQ�WKHVH�GLIIHUHQW�WUDQVODWLRQV��DQG�WR�VHH�LI�DQ\�RI�ZKLFK�FRXOG�FRQYH\�LQ IXOO� WKH� LGHDV� H[SUHVVHG� LQ� WKH� $UDELF� RULJLQDO�� 7KH� DVVHVVPHQW�XQGHUWDNHQ� KHUH� LV� EDVHG� RQ� WKH� DVVXPSWLRQ� WKDW� WKH� HVVHQFH� RI�WUDQVODWLRQ� OLHV� LQ� WKH� SUHVHUYDWLRQ� RI� PHDQLQJ� DFURVV� WKH� WZR�ODQJXDJHV� �+RXVH�� ������ ����� 7KXV�� LQ� RUGHU� WR� DUULYH� DW� JRRG�WUDQVODWLRQ�� WUDQVODWRUV� VKRXOG� WDNH� LQWR� DFFRXQW� WKH� OLQJXLVWLF� DQG�H[WUD�OLQJXLVWLF� DVSHFWV� RI� WKH� PHDQLQJ� LQWHQGHG�� 7KH� SURFHVV� RI�WUDQVODWLRQ� EHFRPHV� PRUH� FRPSOLFDWHG� ZKHQ� RQH� GHDOV� ZLWK� D�UHOLJLRXV�WH[W��HVSHFLDOO\�D�4XUDQLF�WH[W���
���,QWURGXFWLRQ��3UREOHPV�RI�4XUDQLF�7UDQVODWLRQ�
�%HIRUH�HPEDUNLQJ�RQ�WKH�DQDO\VLV�RI�GLIIHUHQW�WUDQVODWLRQV�RI�WKLV�6XUD��WZR�SRLQWV�VKRXOG�EH�PDGH�FOHDU��)LUVW��DV�D�OLWHUDU\�PDVWHUSLHFH�RI�D�VXUSDVVLQJ�H[FHOOHQFH��WKH�*ORULRXV�4XUDQ�LV�GLIILFXOW�WR�UHQGHU�GXH�WR�WKH�IDFW�WKDW�WKLV�%RRN� LV� FKDUDFWHUL]HG�E\� VR�PDQ\�VW\OLVWLF� DQG� UKHWRULFDO� IHDWXUHV�� VXFK�DV�
DOOLWHUDWLRQ�
� 
UK\PH�
� 
UK\WKP�
� 
UHSHWLWLRQ�
� 
SDUDOOHOLVP
� HWF�²D� FDVH� ZKLFK�RIWHQ� VWULNHV� WKH� UHDGHUVKLS� DQG� PDNHV� LW� UDWKHU� GLIILFXOW� WR� WUDQVODWH� WKH�4XUDQLF�WH[W�LQWR�(QJOLVK�RU�DQ\�RWKHU�ODQJXDJH��6HFRQG��WKH�4XUDQLF�ZRUGV�DQG�V\PEROV�KDYH�EHHQ�LQWHUSUHWHG�GLIIHUHQWO\�E\�GLIIHUHQW�H[HJHWHV²D�FDVH�ZKLFK� JLYHV� ULVH� WR� PDUNHGO\� YDULRXV� UHQGHULQJV� RI� WKH� VDPH� 4XUDQLF�FRQFHSW��7KXV��LQ�RUGHU�IRU�WUDQVODWRUV�WR�ILJXUH�RXW�SUHFLVHO\�WKH�PHDQLQJ�RI�4XUDQLF�ZRUGV��WKH\�VKRXOG�EH�KLJKO\�DFTXDLQWHG�ZLWK�H[HJHWLFDO�ZRUNV�DQG�FRPPHQWDULHV�RI�IDPRXV�VFKRODUV������������������������������������������������������������������ $V�IRU�WKH�DVVHVVPHQW�RI�D�WUDQVODWHG�WH[W��WKHUH�VHHP�WR�EH�VRPH�FULWHULD�RQ�ZKLFK� DQ� DVVHVVPHQW� RI� WUDQVODWLRQ� TXDOLW\� LV� EDVHG�� DPRQJ� ZKLFK� DUH�ILGHOLW\�� JUDPPDWLFDOO\�� DFFHSWDELOLW\�� DFFXUDF\� DQG� LQWHOOLJLELOLW\� RI� WKH�WUDQVODWHG� WH[W�� $� JRRG� WUDQVODWLRQ�� LQ� )RVWHU
V� ��������� VHQVH�� LV� WKH� RQH��ZKLFK� IXOILOOV� WKH� VDPH� SXUSRVH� LQ� WKH� QHZ� ODQJXDJH� DV� WKH� RULJLQDO� GLG�������������� &RQVLGHULQJ�WKH�IRXU�(QJOLVK�UHQGLWLRQV�RI�WKH�4XUDQLF�6XUD�$/�.DXWKDU��D� 0HFFDQ� 6XUD�� PDGH� E\� 0XVOLP� DQG� QRQ�0XVOLP� WUDQVODWRUV�� RQH� FDQ�H[SUHVVO\� QRWH� WKDW� WKHVH� WUDQVODWLRQV� UHYHDO� SRLQWV� RI� VLPLODULW\� DQG�GLVFUHSDQF\�DW�DOO�OHYHOV��L�H���RQ�WKH�OH[LFDO��V\QWDFWLF�DQG�VW\OLVWLF�OHYHOV�������
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���7KH�&ULWLTXH�
�

6WDUWLQJ�ZLWK� WKH� WLWOH�RI� WKLV�6XUD��RQH�FDQ�VHH� WKDW� WKHVH� IRXU� WUDQVODWLRQV�
GLVSOD\� VRPH� GLVFUHSDQFLHV� RI� LWV� UHQGLWLRQ�� $OO� WKH� WUDQVODWRUV� DUH�� WR� D�
JUHDWHU� H[WHQG�� XQIDLWKIXO� LQ� UHQGHULQJ �LQWR� �$EXQGDQFH�� RU� �7KH�
$EXQGDQFH�� VLQFH� QHLWKHU� FRQYH\V� WKH� H[DFW�PHDQLQJ� RI� WKH� RULJLQDO�� 7KH�
ZRUG� 
DEXQGDQFH�
� DFFRUGLQJ� WR� :HEVWHUV 'LFWLRQDU\� �������� PHDQV� DQ�
�DPSOH�TXDQWLW\�RI�VRPHWKLQJ�²D�VRUW�RI�PHDQLQJ�ZKLFK�GRHV�QRW�FRQFLGH�
ZLWK�ZKDW�WKH�V\PERO�RU�ODEHO� GHQRWHV��,Q�IDFW�� UHIHUV�WR�D�QDPH�RI�
D ULYHU�RI�IRXQW�LQ�WKH�KHDYHQ��WKHUHIRUH��LW�LV�EHWWHU�WR�WUDQVOLWHUDWH�LW�LQWR�$/�
.DXWKDU� DQG� VXSSOHPHQW� WKH� WUDQVODWLRQ� ZLWK� D� IRRWQRWH�� ZKLFK� PDNHV� LWV�
FRQFHSW� FRPSUHKHQVLEOH� WR� WKH� UHFHSWRU� ODQJXDJH� UHDGHU��+RZHYHU��<��$OL�
RIIHUV� WZR� UHQGLWLRQV� IRU�� � RQH� LV� D� WUDQVOLWHUDWHG� IRUP�� WKH� RWKHU� D�
WUDQVODWHG�RQH²D�FDVH�ZKLFK��,�WKLQN��UHIOHFWV�KLV�LQFRQVLVWHQF\�LQ�RSWLQJ�IRU�
WKH�FRUUHFW�FKRLFH��+H�VKRXOG�KDYH�VWXFN�WR�HLWKHU��

7KH�WUDQVODWRUV�DOVR�YDULHG�LQ�WUDQVODWLQJ�YHUVH��� � HVSHFLDOO\�� DQG�
� � 7KH�UHQGLWLRQ�RI� LQWR�*RG�E\�<��$OL��$UEHUU\�DQG�5RGZHOO�
VHHPV�LQDFFXUDWH��WR�D�FHUWDLQ�GHJUHH��LQ�WKDW�LW�RIWHQ�UHIOHFWV�WKH�WUDQVODWRUV
�
LQFOLQDWLRQ�WRZDUGV�&KULVWLDQ�EHOLHIV�DQG�WUDGLWLRQV��7KH�EHVW�HTXLYDOHQW�IRU�

LV�WKH�WUDQVOLWHUDWHG�IRUP��$OODK��JLYHQ�E\�3LFNWKDOO²D�FDVH�ZKLFK�VKRZV�
KLV� IXOO� XQGHUVWDQGLQJ� RI� WKH� PHDQLQJ� RI� WKLV� QDPH� DQG� LWV� ,VODPLF�
FRQQRWDWLRQ��$V�IRU�WKH�WUDQVODWLRQ�RI���� � WKH�EHVW�HTXLYDOHQWV�IRU�
WKHP�DUH�JLYHQ�E\�<��$OL�DV�
PRVW�JUDFLRXV�
�DQG�
PRVW�PHUFLIXO
�UHVSHFWLYHO\��
%RWK�UHIHU�WR�GLIIHUHQW�DVSHFWV�RI�$OODK
V�DWWULEXWH�RI�PHUF\��$OODK�LV�WKH�PRVW�
ZKR�RIIHUV�JUDFH�WR�+LV�FUHDWXUHV�DQG�+H�LV�WKH�PRVW�ZKR�EHVWRZV�PHUF\�LQ�D�
EXQGDQW�PHDVXUH��3LFNWKDOO��RQ�WKH�WKH�RWKHU�KDQG��LV�LQDFFXUDUH�LQ�UHQGHULQJ�
� DV� 
EHQHILFHQW
�VLQFH�LW�PHDQV�WKH�VWDWH�RI�EHLQJ�NLQG��6R�LV�5RGZHOO��
ZKR� WUDQVODWHV� LW� DV� 
FRPSDVVLRQDWH�
� ZKLFK� JLYHV� WKH� VHQVH� RI� 
VRPHRQH
V�
VKRZLQJ� FRPSDVVLRQ�
� ,Q� IDFW�� WKH� DWWULEXWH� LV� RQH� RI� WKH� PRVW�
SUREOHPDWLF�HSLWKHWV�LQ�WUDQVODWLRQ�GXH�WR�WKH�IDFW�WKDW�LW�FRQYH\V�D�YDULHW\�RI�
VKDGHV�RI�PHDQLQJ�LQ�WKH�4XUDQLF�WH[W��
� +RZHYHU�� WKH� ZRUG�� ZKLFK� KDV� EHHQ� WUDQVODWHG� VLPLODUO\� E\� DOO� IRXU�
WUDQVODWRUV��LV� ZKRVH�HTXLYDOHQW�LV��/RUG���ZKLFK�LV�UDWKHU�OLPLWLQJ�VLQFH�
WKH�$UDELF�ZRUG� FDUULHV�ZLWK� LW� WKH� URRW�PHDQLQJ�� �FDULQJ� DQG� VXVWDLQLQJ��
�$EGHO�+DOHHP�������������,W�VHHPV��KRZHYHU��WKDW�WKH�WUDQVODWRUV�GR�QRW�RU�
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PD\�QRW�NQRZ�WKDW� DQG� �� H[SUHVV�WKH�VDPH�PHDQLQJ�LQ�,VODP�L�H��� WKH\�
DUH�QHDU±V\QRQ\PV��WKHUHIRUH��WKH\�VKRXOG�EH�UHQGHUHG�LQWR�� DQG�QRWKLQJ�
HOVH�� 7KLV� LQDFFXUDF\� LQ� WUDQVODWLRQ� LV� LQ� IDFW� D� UHIOHFWLRQ� RI� WKH� HIIHFW� RI�
&KULVWLDQ�EHOLHIV�RQ�VRPH�WUDQVODWRUV��,Q�DGGLWLRQ��WUDQVODWRUV�VHHP�WR�WU\�WR�
LPLWDWH�HDFK�RWKHU��
� 7KH� YHUE� LV� DQRWKHU� ZRUG� ZKLFK� KDV� EHHQ� DVVLJQHG� YDULRXV�
UHQGLWLRQV�� RQH� LV� �VDFULILFH��� WKH� RWKHU� LV� �VOD\� WKH� YLFWLPV�� JLYHQ� E\�
5RGZHOO��7KH�IRUPHU�LV�PRUH�DFFXUDWH�WKDQ�WKH�ODWWHU�EHFDXVH�5RGZHOO
V�XVH�
RI�YLFWLPV�GLVWRUWV�WKH�LPDJH�RI�WKH�PRGH�RI�VODXJKWHU�SUDFWLFHG�E\�0XVOLPV��
,W�LV�WKH�VODXJKWHU�RI�DQLPDOV��ZKLFK�KDV�D�GHHS�VSLULWXDO�PHDQLQJ��DV�LW�LV�D�
V\PERO� RI� VHOI�VDFULILFH�� +RZHYHU�� WR� PDNH� WKH� PHDQLQJ� RI� WKH� YHUE�
�VDFULILFH�� PRUH� LQWHOOLJLEOH� WR� WKH� UHDGHU�� WKH� WUDQVODWRU� VKRXOG� KDYH�
VXSSOHPHQWHG� KLV�KHU� WUDQVODWLRQ�ZLWK� D� IRRWQRWH�ZKLFK� H[SODLQV� WKH� H[DFW�
PHDQLQJ�RI�WKLV�,VODPLF�ULWXDO�DQG�LWV�FRQFHUQ�ZLWK�WKH�VODXJKWHU�RI�DQLPDOV��
� $V� IRU� WKH� ZRUG � HTXLYDOHQWV� KDYH� EHHQ� JLYHQ²�KDWHU�� DQG�
�LQVXOWHU���,�WKLQN�WKDW�WKH�IRUPHU�LV�PRUH�DFFXUDWH�WKDQ�WKH�ODWWHU�LQ�WKDW�WKH�
ZRUG� � UHIHUV� WR� D� SHUVRQ
V� LQGXOJHQFH� RI� KDWUHG� DJDLQVW� WKH� 3URSKHW�
0RKDPPHG�� WKH�ZRUG� �LQVXOWHU��GRHV� QRW� FRQYH\� WKH�PHDQLQJ� LQWHQGHG� LQ�
WKLV� FRQWH[W� VLQFH� �WR� LQVXOW��� DFFRUGLQJ� WR� 2[IRUG� VWXGHQW
V� GLFWLRQDU\�
�������� LV� �WR� VSHDN� LQ� D� ZD\� WKDW� KXUWV� RU� LV� LQWHQGHG� WR� KXUW� D� SHUVRQ
V�
IHHOLQJ���
� 7KH�ODVW�ZRUG��ZKLFK�VKRZV�VRPH�GLVDJUHHPHQW�DPRQJ�WUDQVODWRUV�LQ�LWV�
UHQGLWLRQ��LV�� ZKLFK�LV�UHQGHUHG�DV��FXW�RII��E\�ERWK��<��$OL�DQG�$UEHUU\��
�SRVWHULW\��E\�3LFNWKDOO��DQG��EH�FKLOGOHVV��E\�5RGZHOO��,W�VHHPV�WKDW�WKH�ODVW�
RI�WKHVH�UHQGLWLRQV�LV�WKH�PRVW�DFFXUDWH�RQH�DV�LW�PHDQV�D�SHUVRQ�ZLWKRXW�VRQV�
RU�FKLOGUHQ��+HUH��WKH�LQILGHOV�XVHG�WR�WDXQW�WKH�3URSKHW�ZLWK�WKH�IDFW�WKDW�KH�
KDG�QR�VRQ�RU�KHLU�DQG�WKHUHIRUH�QRQH�ZRXOG�XSKROG�DIWHU�+LP��
� )XUWKHUPRUH�� SDUWLFOHV� VXFK� DV� � ZKLFK� RFFXUV� LQ� WKH� ILUVW� DQG� WKLUG�
YHUVHV� RI� WKH� 6XUD�� DQG� LQ� WKH� VHFRQG� YHUVH� DUH� JLYHQ� GLIIHUHQW�
FRXQWHUSDUWV� L�H��� �VR�� DQG� �WKHUHIRUH�� IRU� WKH� ODWWHU�� DQG� �/R��� �VXUHO\���
�WUXO\�� DQG� �YHULO\�� IRU� WKH� IRUPHU²D� FDVH� ZKLFK� GRHV� QRW� LPSDLU� WKH�
PHDQLQJ�RI� WKH�RULJLQDO��+RZHYHU��3LFNWKDOO
V�XVH�RI��/R��� LV�XQMXVWLILDEOH��
DQG�5RGZHOO
V�XVH�RI�WZR�GLIIHUHQW�ZRUGV��L�H����WUXO\��DQG��YHULO\���UHIOHFWV�
KLV� LQFRQVLVWHQF\� LQ� RSWLQJ� IRU� WKH� FRUUHFW� HTXLYDOHQW�� 7KXV�� $UEHUU\
V�
UHQGLWLRQ�LV�WKH�PRVW�DSSURSULDWH��
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$V�IDU�DV�WKH�V\QWDFWLF�IHDWXUHV�RI�WKH�WUDQVODWHG�WH[W�JR��RQH�FDQ�GHWHFW�
GLIIHUHQW� XVHV� RI� SHUVRQDO� SURQRXQV�� UHODWLYH� SURQRXQV�� DQG� YHUE� IRUPV� RU�
WHQVHV��7KH�WUDQVODWRUV�VHHP�LQFRQVLVWHQW� LQ�XVLQJ�SHUVRQDO�SURQRXQV�WR� WKH�
H[WHQW� WKDW� WKH\� VRPHWLPHV� XVH� ROG� SURQRXQV� LQ� RQH� YHUVH� ZKLOH� VXLQJ�
PRGHUQ�SURQRXQV�LQ�DQRWKHU��7KH\�VKRXOG�KDYH�VWXFN�WR�WKH�XVH�RI�PRGHUQ�
IRUPV� VLQFH� WKH� WUDQVODWHG� WH[W� LV� VXSSRVHG� WR� EH� UHDG� DQG� XQGHUVWRRG� E\�
SHRSOH�ZKR�DUH�QRW�PRVWO\�DFTXDLQWHG�ZLWK�WKH�ODQJXDJH�RI�2OG�(QJOLVK���
� 7KH�XVH�RI�WKH�VXLWDEOH�UHODWLYH�SURQRXQ�LV�DQRWKHU�SRLQW�RI�FRQWURYHUV\�
DPRQJ�WKH�WUDQVODWRUV��$UEHUU\
V�XVH�RI��WKDW��LV�PRUH�DFFXUDWH�WKDQ�<��$OL
V�
XVH�RI��ZKR���RU�5RGZHOO
V�XVH�RI��ZKRVH��VLQFH��WKDW��FDQ�EH�XVHG�ZLWK�ERWK�
DQLPDWH� DQG� LQDQLPDWH� QRXQV�� $QG� VLQFH� WKH� FRQWH[W� KHUH� UHIHUV� WR� WKRVH�
SHRSOH�ZKR�KDWH� WKH�3URSKHW� RU� WR�+LV� HQHPLHV�� LW� LV�PRUH� VXLWDEOH� WR� XVH�
�WKDW��LQ�OLHX�RI��ZKR��DV�DQ�LQGLFDWRU�RI�GHVSLVLQJ�WKHP��
� $V�IRU�WKH�XVH�RI�WHQVHV�LQ�WKLV�6XUD��LW�LV�REYLRXV�WKDW�DOO�WKH�WUDQVODWRUV�
DUH�IDLWKIXO�LQ�XVLQJ�WKH�SUHVHQW�SHUIHFW�WHQVH��KDYH���SS���LQ�WKH�ILUVW�YHUVH�WR�
VWDQG�IRU� � � 7KLV�XVH�LQGLFDWHV�WKDW�$OODK�JUDQWHG�RU�JDYH�+LV�3URSKHW�
� DQG�+H�LV�VWLOO�JLYLQJ�+LP�WKDW²D�VLJQDO�RU�DQ�LQGLFDWRU�RI�DQ�DFWLRQ��
EHJLQQLQJ�LQ�WKH�SDVW��DQG�VWLOO�FRQWLQXLQJ�DW�WKH�SUHVHQW�WLPH��+RZHYHU��WKH�
WUDQVODWRUV�YDU\�LQ�XVLQJ�WKH�DSSURSULDWH�WHQVH�LQ�WKH�ODVW�YHUVH�L�H����LV��XVHG�
E\�ERWK�3LFNWKDO�DQG�$UEHUU\�� �ZLOO��E\�<��$OL�� DQG��VKDOO��E\�5RGZHOO�� ,W�
VHHPV� WKDW� WKH� XVH� RI� �VKDOO�� LV� WKH� PRVW� ILGHO� EHFDXVH� LW� HPSKDVL]HV� WKH�
ILOIXOOPHQW�RI�D�SURPLVH�PDGH�E\�$OODK�WR�+LV�3URSKHW�WKDW�WKRVH�ZKR�KDWH�
KLP�ZLOO�FHUWDLQO\�EH�GHSULYHG�RI�KDYLQJ�VRQV��
� )RUP� D� VW\OLVWLF� YLHZSRLQW�� RQH� FDQ� REVHUYH� WKDW� WKH� RQO\� GHYLFH�
HPSOR\HG� E\� <��$OL� EXW� QRW� WKH� RWKHUV� LV� WKH� VR�FDOOHG� �LQYHUVLRQ�� ZKLFK�
RFFXUV�LQ�WKH�ILUVW�YHUVH��7KH�UHDVRQ�EHKLQG�XVLQJ�WKLV�VW\OLVWLF�IHDWXUHV�LV�WR�
SXW� PXFK� HPSKDVLV� RU� IRFXV� RQ� WKH� DGGUHVVHH� �L�H��� WKH� 3URSKHW��� DQG� WR�
UHLQIRUFH� WH[WXDO� XQLW\� DQG� FRKHUHQFH�� ,Q� RWKHU�ZRUGV�� LQYHUVLRQ�PDLQWDLQV�
WKDW� $OPLJKW\� $OODK� KDV� IXOILOOHG� +LV� SURPLVH� E\� KDYLQJ� JUDQWHG� WKH�
ULYHU WR�+LV�3URSKHW� DQG�QRW� WR� DQ\RQH�HOVH��7KXV��<��$OL
V� UHQGLWLRQ�
UXQV�DV�IROORZV���7R�WKHH�KDYH�ZH�JUDQWHG�WKH�)RXQW���+RZHYHU��LW�LV�GLIILFXOW�
IRU�DOO�WKH�UHVSHFWLYH�WUDQVODWRUV�WR�PDLQWDLQ�WKH�PXVLFDOLW\�RI�WKH�ZKROH�6XUD�
VLQFH�WKH\�FDQ�HDVLO\�WUDQVODWH�WKH�FRQWHQW�RI�WKH�ZRUGV�EXW�QRW�WKHLU�IRUPV��
� )LQDOO\�� LW� FDQ� DOVR�EH�QRWHG� WKDW� WUDQVODWRUV�YDU\� LQ�XVLQJ� SXQFWXDWLRQ�
PDUNV�WR�VHSDUDWH�RQH�YHUVH�IURP�DQRWKHU��<��$OL�LV��WR�D�JUHDWHU�H[WHQW��ILGHO�
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�

LQ� XVLQJ� D� IXOO� VWRS� DW� WKH� HQG� RI� HDFK� YHUVH� VLQFH� HDFK� YHUVH� IRUPV� D�
FRPSOHWH�LGHD�ZLWK�D�IXOO�PHDQLQJ��7KH�RWKHU�WUDQVODWRUV�DUH�QRW�VR�DFFXUDWH�
DQG�FRQVLVWHQW�LQ�WKLV�UHVSHFW�LQ�WKDW�WKH\�XVH�ERWK�VHPLFRORQV�DQG�IXOO�VWRSV�
WR�FORVH�WKH�ILUVW�YHUVH�DQG�WKH�RWKHU�YHUVHV�UHVSHFWLYHO\��
�

��� &RQFOXVLRQ��
�

,Q� WKH� OLJKW� RI� DERYH� DVVHVVPHQW� RI� WKH� IRXU� (QJOLVK� UHQGLWLRQV� RI� $/�
.DXWKDU�6XUD��LW�KDV�EHHQ�UHYHDOHG�WKDW�
�

��� $OO�WKH�WUDQVODWRUV�KDYH�QRW�VXFFHHGHG�LQ�UHQGHULQJ�WKH�LQQHU�PHDQLQJ�RI�
WKLV�6XUD�IDLWKIXOO\��HDFK�UHQGLWLRQ�KDV�LWV�PHULWV�DQG�GHPHULWV��DQG�HDFK�
FDQ�FRQYH\�RQO\�D�VKDGH�RI�WKH�WUXH��ULFK�PHDQLQJ�RI�WKH�$UDELF�RULJLQDO��

��� 7KH� LQDFFXUDFLHV�PDQLIHVWHG� LQ� VRPH� RI� WKH� WUDQVODWLRQV� GLVFXVVHG� DUH�
GXH� WR� WKH� WUDQVODWRU
V� ODFN� RI� OLQJXLVWLF� NQRZOHGJH� RI� WKH� $UDELF�
ODQJXDJH�LQ�JHQHUDO�DQG�WKDW�RI�WKH�*ORULRXV�4XUDQ�LQ�SDUWLFXODU��ZKHUH�
WKH�ZRUGV�DUH�ZHOO�FKRVHQ�DQG�ULJRURXVO\�SODFHG��

��� 7R�DUULYH�DW�D�JRRG�WUDQVODWLRQ��WUDQVODWRUV�VKRXOG�WDNH�LQWR�DFFRXQW�WKH�
OLQJXLVWLF�DQG�QRQ�OLQJXLVWLF�IDFWRUV�VLQFH�VRPH�ZRUGV�DUH�FXOWXUH�ERXQG�
DQG�KDYH�SHFXOLDU�FRQQRWDWLRQV��

��� $Q\� WUDQVODWLRQ�RI� WKH�4XUDQ� LV�QR�PRUH� WKDQ�DQ� DSSUR[LPDWLRQ�RI� WKH�
PHDQLQJ�RI�WKH�4XUDQ��EXW�QRW�WKH�4XUDQ�LWVHOI��

�

5HIHUHQFHV��
$EGHO�� +��0�� ��������8QGHUVWDQGLQJ� WKH�4XUDQ�� 7KHPHV� DQG� 6W\OH� /RQGRQ�� ,� %�

7DXULV�3XEOLVKHUV���
$OL��$�<���WU�����������7KH�*ORULRXV�4XU
DQ�/DERXU��3DNLVWDQ��$KPHGL\DK�$QMXPDQ�

,VKD"DW�,VODP��
$UEHUU\�� -�� $�� �WU��� �������� 7KH� .RUDQ� ,QWHUSUHWHG� 1HZ� <RUN�� 7KH� 0DFPLOODQ�

&RPSDQ\��
)RVWHU��$����������,QWURGXFWLRQ�LQ�$��2��%RRWK��HG����$VSHFWV�RI�7UDQVODWLRQ� /RQGRQ��

6HFNHU�DQG�:DUEXU\��33��/�����
+RUQE\��$��6��DQG�&��5XVH���������2[IRUG�6WXGHQW
V�'LFWLRQDU\� 2[IRUG��&83���
+RXVH�� -�� ��������$ 0RGHO� IRU� 7UDQVODWLRQ�4XDOLW\�$VVHVVPHQW� 7XEHQJHQ��9HUODJ�

&XQWHU�1DUU��
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3LFNWKDOO��0��0���WU�����������7KH�0HDQLQJ�RI�WKH�&ORULRXV�4XU
DQ��%HLUXW��'DU�$/�
.XWXE�$/�/XEQDQL\\DK��

5RGZHOO��-��0���WU�����������7KH�.RUDQ� /RQGRQ��-��0��'HQW�DQG�6RQV���
:HEVWHU
V� 1LQWK� 1HZ� &ROOHJH� &ROOLJDWH� 'LFWLRQDU\� �������� 3ULQJILHOG�� 0DVV�

0HUULDP��:HEVWHU�,QF��SXEOLVKHUV�����������������������������������
�



7KH�8QLYHUVLW\�5HVHDUFKHU�-RXUQDO��,VVXH�1R������������6HSWHPEHU��������8QLYHUVLW\�RI�,EE��<HPHQ������

678'(176�:+2�'2�(;7(16,9(�5($',1*�$5(�%(77(5�:5,7(56�$ 6WXG\�%DVHG�RQ�$FWLRQ�5HVHDUFK�DQG�D�'HVFULSWLYH�6WXG\�
�

0DKPRXG�$O�0DTWUL��3K'��
'HSDUWPHQW�RI�(QJOLVK��)DFXOW\�RI�$UWV��8QLYHUVLW\�RI�,EE��<HPHQ�

$EVWUDFW�� 7KLV� VWXG\� LV� EDVHG� RQ� FODVVURRP� REVHUYDWLRQ� LQ� ZKLFK� WKH� UHVHDUFKHU��WHDFKHU�KDV�WULHG�WR�ILQG�RXW�LI�UHODWLRQ�H[LVWV�EHWZHHQ�UHDGLQJ�DQG�ZULWLQJ�LQ (QJOLVK��7KDW� LV� WR� VD\� WKH� VWXG\� LV� WU\LQJ� WR�SURYH� LI� UHDGLQJ� DIIHFWV�ZULWLQJ�DQG�LI�WKRVH�VWXGHQWV�ZKR�UHDG�PRUH�ZULWH�EHWWHU�WKDQ�WKRVH�ZKR�GR�QRW�DQG�YLFH�YHUVD��7KH�UHVHDUFKHU�KDV�REVHUYHG�WKDW�WKRVH�VWXGHQWV�RI�(QJOLVK�ZKR�GR�H[WHQVLYH�UHDGLQJ�DQG�JR�EH\RQG�WKH�SUHVFULEHG�FRXUVHV�DUH� EHWWHU� LQ� WKHLU� ZULWLQJ� WKDQ� WKRVH� ZKR� GR� QRW�� 7R� FRQILUP� WKLV�REVHUYDWLRQ� WKH� UHVHDUFKHU� DGPLQLVWHUHG� D� TXHVWLRQQDLUH� WR� WKH� FKRVHQ�VDPSOH� �OHYHO� RQH� VWXGHQWV� RI� (QJOLVK��� 7KH� TXHVWLRQV� HOLFLWHG� LI� WKH�UHVSRQGHQWV� UHDG� EH\RQG� WKH� FRXUVH� PDWHULDOV� DQG� LI� WKH\� EHOLHYH� WKDW�UHDGLQJ� LQIOXHQFHV�ZULWLQJ��7KH� UHVXOWV�RI� WKH�TXHVWLRQQDLUH�FRQILUP� WKH�REVHUYDWLRQ� GDWD�� DQG� WKH� WZR� QXOO� K\SRWKHVHV� WKDW� WKHUH� LV� QR� OLQN�EHWZHHQ� ZULWLQJ� DQG� UHDGLQJ�� DQG� LI� WKH� VWXGHQWV� ZHUH� DZDUH� RI� WKLV�UHODWLRQ�� DUH� UHMHFWHG� DQG� WKH� DOWHUQDWLYH� RQHV� DUH�� WKHUHIRUH�� DFFHSWHG��7KXV� WKH� VWXG\� VKRZV� WKDW� WKHUH� LV� D� VWURQJ� OLQN� EHWZHHQ� UHDGLQJ� DQG�ZULWLQJ�DQG�WKDW�ZKHQ�WKH�VWXGHQWV�GR�PRUH�UHDGLQJ�WKLV�ZLOO�EH�UHIOHFWHG�LQ WKHLU�RZQ�ZULWLQJ�VW\OH��6RPH�UHFRPPHQGDWLRQV�WKHQ�DUH�JLYHQ�WR�ERWK�WHDFKHUV�DQG�VWXGHQWV��7HDFKHUV�DUH�DGYLVHG�WR�HQFRXUDJH�VWXGHQWV�WR�UHDG�RXWVLGH� WKH� FRXUVH� PDWHULDOV�� 7KH\� DUH� DOVR� UHFRPPHQGHG� WR� FUHDWH�DZDUHQHVV� DPRQJ� VWXGHQWV� RI� WKH� LPSRUWDQFH� RI� H[WHQVLYH� UHDGLQJ��0RUHRYHU�� LW� LV� UHFRPPHQGHG� WKDW� VWXGHQWV� VKRXOG� EH� WUDLQHG� RQ� WKH�GLIIHUHQW� UHDGLQJ� VWUDWHJLHV� DQG� WKH\� VKRXOG� EH� LQIRUPHG� RI� WKH�FKDUDFWHULVWLFV� RI� WKH� JRRG� ODQJXDJH� UHDGHU�� 7KH� ILQDO� VHFWLRQ� RI� WKLV�SDSHU�LV�GHYRWHG�WR�VXFK�VWUDWHJLHV�DQG�FKDUDFWHULVWLFV���
�

���,QWURGXFWLRQ�
�³5HDG� LQ� WKH� QDPH� RI� \RXU�&UHDWRU�´� LV� WKH� ILUVW� YHUVH� RI� WKH�+RO\�4XUDQ��³5HDGLQJ� PDNHV� D� IXOO� PDQ�´� VDLG� %DFRQ�� 7KLV� ZDV� WUXH� DW� WKH� WLPH� RI�0RKDPPDG��SEXK��DQG�%DFRQ��EHIRUH�WKDW��DQG�ZLOO�FRQWLQXH�WR�EH�D�WUXWK�DV�ORQJ�DV�PDQ�FRQWLQXHV�WR�H[LVW��1R�RQH�ZLOO�GLVSXWH�WKH�IDFW�WKDW�WKH�DELOLW\�WR�UHDG� LV� RI� WKH� XWPRVW� LPSRUWDQFH� IRU� HYHU\� RQH�� ,QGHHG�� LW� LV� HVVHQWLDO� IRU�VXFFHVVIXO�OLYLQJ�LQ�D�PRGHUQ�FLYLOL]HG�VRFLHW\��,W�LV�GLIILFXOW�WR�LPDJLQH�WKDW�LQ� WKH� DJH�RI�FRPSXWHU� DQG� ,QWHUQHW� WKDW� DUH�SHRSOH�ZKR�DUH� VWLOO� XQDEOH� WR�UHDG��0RUHRYHU��DOPRVW�DOO�DVSHFWV�RI�OLIH�UHTXLUH�WKDW�RQH�LV�DEOH�WR�UHDG��,W�LV�VDLG� WKDW� NQRZOHGJH� DQG� XQGHUVWDQGLQJ� DUH� JDLQHG� SULQFLSDOO\� WKURXJK�UHDGLQJ��0HUUHWW�������������� 5HDGLQJ�LV�UHFRJQL]HG�DV�D�IRUP�RI�OHDUQLQJ��*UD\�������������µ5HDGLQJ�LV�PDQ¶V�PRVW�FRJHQW�VNLOO�´�UHPDUN�$KXMD�DQG�$KXMD�������������,W� LV�HDV\�
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WKHQ� WR� HQYLVDJH� KRZ� VWURQJ� UHDGLQJ� LV� OLQNHG� WR� WKH� RWKHU� OHDUQLQJ� VNLOOV��OLVWHQLQJ��VSHDNLQJ�DQG�ZULWLQJ��7KDW�LV�ZK\�LW�LV�UHFRPPHQGHG�WKDW�UHPHGLDO�UHDGLQJ�VKRXOG�EH�OLQNHG�WR�RWKHU�DUHDV�RI�OHDUQLQJ�ZKHQHYHU�SRVVLEOH��*UD\��RS�� FLW�� ����7KLV� LQWHJUDWLRQ� RI� UHDGLQJ�ZLWK� RWKHU� VNLOOV� LV� WKH� KHDUW� RI� WKH�OHDUQLQJ�DFW�RI�UHDGLQJ��*UD\�TWG�LQ�$KXMD�DQG�$KXMD��RS� FLW�� �����%XW��PDQ�VKRXOG�DOZD\V�DLP�IRU�WKH�LGHDO��LW�LV�QRW�HQRXJK�WR�EH�D�IXOO�PDQ��RQH�KDV�WR�EH�SHUIHFW��DQG�³ZULWLQJ�´�%DFRQ�HPSKDVL]HV��³PDNHV�D�SHUIHFW�PDQ�´�2Q�WKH�EDVLV� RI� WKLV�� WKLV� UHVHDUFK� DWWHPSWV� WR� DVFHUWDLQ� WKH� UHODWLRQVKLS� EHWZHHQ�ZULWLQJ�DQG�UHDGLQJ�DQG�VHH�KRZ�WKH�ODWWHU�LQIOXHQFHV�WKH�IRUPHU�DQG�WR�ZKDW�H[WHQW��
����3UREOHP�DQG�6HWWLQJ�����6WDWHPHQW�RI�WKH�3UREOHP�

�,W� KDV� EHHQ� REVHUYHG� WKDW� VWXGHQWV� LQ� WKH� 'HSDUWPHQW� RI� (QJOLVK�� ,EE�8QLYHUVLW\�� DUH�SRRU�ZULWHUV� LQ�(QJOLVK�� ,W� KDV� DOVR�EHHQ�QRWLFHG� WKDW�EHWWHU�ZULWHUV� DUH� DOVR� EHWWHU� UHDGHUV� DQG� YLFH� YHUVD�� 6R�� WKLV� VWXG\� LV� WU\LQJ� WR�LQYHVWLJDWH� LI� WKHUH�H[LVWV�D� UHODWLRQVKLS�EHWZHHQ�VWXGHQWV¶�SRRU�ZULWLQJ�DQG�WKHLU�ODFN�RI�H[WHQVLYH�UHDGLQJ��DQG�LI�VWXGHQWV�DUH�EDVLFDOO\�DZDUH�RI�WKH�UROH�RI�UHDGLQJ�LQ�ZULWLQJ���
����+\SRWKHVHV��
��D�� ,W� LV� K\SRWKHVL]HG� WKDW� WKHUH� LV� QR� FRQQHFWLRQ� EHWZHHQ� ZULWLQJ� DQG�H[WHQVLYH�UHDGLQJ��WKDW�LV��VWXGHQWV¶�ODFN�RI�H[WHQVLYH�UHDGLQJ�KDV�QR�UROH�WR�SOD\�LQ�LPSURYLQJ�WKHLU�ZULWLQJ�VNLOO���
��E��,W�LV�DOVR�K\SRWKHVL]HG�WKDW�VWXGHQWV�DUH�QRW�DZDUH�RI�WKH�UROH�RI�H[WHQVLYH�UHDGLQJ�LQ�LPSURYLQJ�ZULWLQJ��
����$VVXPSWLRQV�
��D�� 0RVW�RI�WKH�VWXGHQWV¶�ZULWLQJ�LV�SRRU���E�� 6RPH�VWXGHQWV�ZULWH�EHWWHU�WKDQ�RWKHUV��
����6FRSH�RI�WKH�6WXG\�
�������7KH� VWXG\� FRYHUV� WKH� VWXGHQWV� RI� (QJOLVK� LQ� WKH� 'HSDUWPHQW� RI� (QJOLVK�)DFXOW\�RI�$UWV�� ,EE�8QLYHUVLW\��7KH�VDPSOH�LV�D�ZKROH�FODVV�RI�ERWK�VH[HV��7KH�VWXG\�LV�FRQILQHG�WR�WKH�HIIHFW�RI�UHDGLQJ�RQ�ZULWLQJ�EXW�QRW�YLFH�YHUVD���



�������������������������������������������678'(176�:+2�'2�(;7(16,9(�5($',1*�$5(�%(77(5�:5,7(56���������������������������������

�

�

����6LJQLILFDQFH�RI�WKH�6WXG\�
�,I�WKH�QXOO�K\SRWKHVHV�DUH�UHMHFWHG��DQG�WKH�DOWHUQDWLYH�RQHV�DUH�DFFHSWHG��LW�LV�KRSHG� WKDW� RQH�PLJKW� JHW� LQVLJKWV� LQWR� WKH� UHDO� FDXVHV� EHKLQG� WKH� DSSDUHQW�ZHDNQHVV�LQ�WKH�VWXGHQWV¶�ZULWLQJ��$GGUHVVLQJ�VXFK�D�SUREOHP�PD\�VHQVLWL]H�XV�WR�ILQG�VRPH�RWKHU�SRVVLEOH�FDXVHV�IRU�WKH�SUREOHP�DQG�DW� WKH�VDPH�WLPH�VXJJHVW�VROXWLRQV��$OO�WKLV�FRXOG�SURYLGH�VRPH�LQVLJKW�DV�WR�KRZ�WR�LPSURYH�QRW� RQO\� WKH� ZULWLQJ� VNLOOV� RI� WKH� GLIIHUHQW� W\SHV� RI� OHDUQHUV� EXW� DOVR� WKHLU�UHDGLQJ�KDELWV��
����2SHUDWLRQDO�'HILQLWLRQV�
� � :ULWLQJ� UHIHUV� WR� DQ\� SLHFH� RI� ZULWLQJ� LQ� (QJOLVK� SURGXFHG� E\� WKH�VWXG\�JURXS��7KLV�ZULWLQJ�FDQ�EH�HLWKHU�JRRG�RU�EDG��� *RRG� ZULWLQJ� PHDQV� WKDW� D� SLHFH� RI� ZULWLQJ� LV� JUDPPDWLFDOO\��VHPDQWLFDOO\� DQG� V\QWDFWLFDOO\� FRUUHFW�� DQG� DOO� ZULWLQJ� FRQYHQWLRQV�VXFK�DV�FODULW\��XQLW\��FRKHUHQFH��VHTXHQFH��GLYHUVLW\�DQG�VR�RQ�DUH�DOO�REVHUYHG�LQ�LW��� %DG�RU�SRRU�ZULWLQJ�LV�WKDW�ZKLFK�GRHV�QRW�UHIOHFW�DOO�WKH�UHTXLUHPHQWV�RI JRRG�ZULWLQJ��MXVW�PHQWLRQHG��� ([WHQVLYH�UHDGLQJ�UHIHUV�WR�DOO�UHDGLQJ�DFWLYLWLHV�WDNLQJ�SODFH�RXWVLGH�WKH�SURVFULEHG�V\OODEXV�LQ�WKH�(QJOLVK�'HSDUWPHQW��,W� LV�SHUIRUPHG�E\�WKH�UHVSHFWLYH�OHDUQHUV�LQVLGH�DQG�RXWVLGH�WKH�'HSDUWPHQW�DQG�LQFOXGHV�UHDGLQJ�QHZVSDSHUV�DQG�PDJD]LQHV�LQ�(QJOLVK��
����5HYLHZ�RI�5HOHYDQW�/LWHUDWXUH��

�,W� LV�D�FRPPRQ�VHQVH�WKDW�ZH�OHDUQ�PRVWO\�E\�GRLQJ��5HDGLQJ�KDV�EHHQ�DQG�ZLOO�FRQWLQXH�WR�EH�D�PDMRU�PHDQV�RI�DFTXLULQJ�NQRZOHGJH�DQG�QR�GRXEW�LW�LV�D NLQG� RI� GRLQJ�� LI� ZH� GR� QRW� UHDG� RU� SUDFWLFH�� RXU� JHQHUDO� NQRZOHGJH� LV�GHIHFWLYH� DQG� LQFRPSOHWH�� ³:LWKRXW� UHDGLQJ�´� REVHUYHG� $KXMD� DQG� $KXMD��³ZH�ZRXOG�QRW�KDYH�EHHQ�SODFHG�LQ�WKH�FDWHJRU\�RI�HGXFDWHG�FUHDWXUHV´��LELG������� .DUHQ� ������� FRQILUPV� WKLV� VD\LQJ�� ³$V� VWXGHQWV� UHDG� PRUH� DQG� KHDU�PRUH��ZH� UHDVRQ�� WKH\�ZLOO� JDLQ� NQRZOHGJH� DQG� GLVFRYHU� QHZ� FRQWH[WV� IRU�WKHLU�LGHDV�´�� 5HDGLQJ�WKH�OLWHUDWXUH�UHOHYDQW�WR�WKH�VXEMHFW�XQGHU�GLVFXVVLRQ��ZH�KDYH�FRPH� DFURVV� VRPH� VWXGLHV� WKDW�ZHUH� FDUULHG� RXW� RXWVLGH�<HPHQ�� QDPHO\� LQ�WKH�8QLWHG� 6WDWHV� RI�$PHULFD� DQG�%ULWDLQ��7KH� ILUVW� RI� WKHVH� VWXGLHV�ZDV� D�VHULHV�RI�QDWLRQ�ZLGH�VWXGLHV�RI�UHDGLQJ�LQ�HOHPHQWDU\�DQG�VHFRQGDU\�VFKRROV�DQG� ZDV� FRQGXFWHG� E\� WKH� 
5HVHDUFK� %XUHDX� RI� WKH� 1DWLRQDO� (GXFDWLRQ�$VVRFLDWLRQ� RI� WKH� 8QLWHG� 6WDWHV�
� $PRQJ� WKH� DVSHFWV� IRFXVHG� RQ� LQ� WKHVH�VWXGLHV� ZDV� WKH� UHODWLRQVKLS� RI� UHDGLQJ� WR� RWKHU� ODQJXDJH� DUWV�� 7KH� UHVXOWV�
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ZHUH� LOOXPLQDWLQJ� DQG� KHOSHG� WKH� SHRSOH� FRQFHUQHG� WR� FRQFHQWUDWH� RQ� WKH�LVVXHV�WKDW�QHHGHG�IXUWKHU�VWXG\��*UD\��RS� FLW�� ����7KH�VWXGLHV��KRZHYHU��GR�QRW�WHOO�XV�H[DFWO\�ZKDW�LPSDFW�UHDGLQJ�KDV�RQ�WKH�ZULWLQJ�VNLOOV��%XW�LW�LV�QRW�KDUG� WR� WKLQN� WKDW� UHDGLQJ� SOD\V� D� VXEVWDQWLDO� UROH� LQ� OHDUQLQJ� DV� D� ZKROH��LELG��������� ,Q�DQRWKHU�VWXG\�WKDW�ZDV�FDUULHG�RXW�LQ�%ULWDLQ��LW�ZDV�IRXQG�WKDW�DERXW����� RI� WKH� VWXGHQWV� RI� VHFRQGDU\� VFKRRO� HGXFDWLRQ� LQ� (QJODQG� DQG�:DOHV�VXIIHU�IURP�ORZ�SURILFLHQF\�LQ�UHDGLQJ�VNLOOV��$V�D�VROXWLRQ�WR�WKLV�SUREOHP��VRPH� SURFHGXUHV� ZHUH� GHYHORSHG� WR� EULQJ� DERXW� ZDV� FDOOHG� µDFFHOHUDWHG�SURJUHVV� LQ� UHDGLQJ¶� IRU� WKRVH� VWXGHQWV� ZKR� IHOO� EHKLQG�� 7KRVH� SURFHGXUHV�LQFOXGHG� VKDUHG� RU� UHOD[HG� UHDGLQJ�� SDLUHG� UHDGLQJ� DQG� WKH� YHU\� SRZHUIXO�SDXVH��SURPSW�DQG�SUDLVH�SURFHGXUHV��0HUUHWW���RS��FLW�� Y������� 2QH�PDMRU�DVVXPSWLRQ�PDGH� LQ� WKLV� VWXG\� LV� WKDW� VWXGHQWV�GR�QRW� UHDG��RWKHUV�DOVR�VKDUH� WKLV�SRLQW��$KXMD�DQG�$KXMD�PDLQWDLQ� WKDW�RXU�VWXGHQWV�GR�QRW�UHDG��WKH\�SXW�WKH�UHVSRQVLELOLW\�IRU�V\VWHPDWLF�LQVWUXFWLRQ�LQ�UHDGLQJ�RQ�HYHU\�WHDFKHU��$KXMD�DQG�$KXMD��RS� FLW�� ����6DUDVZDWKL������������FRQILUPV�WKLV�ZKHQ� VKH� VD\V� WKDW�RXU� OHDUQHUV�KDYH�QRW�EHHQ� WUDLQHG� WR� UHDG�RQ� WKHLU�RZQ��,QVWHDG��WHDFKHUV�WDNH�FDUH�WR�UHDG�WKH�WH[W�DORXG�DQG�H[SODLQ�LW�DOPRVW�ZRUG� E\� ZRUG� WR� WKH� OHDUQHUV�� 7KH\� KDUGO\� DOORZ� OHDUQHUV� WR� IDFH� WKH�FKDOOHQJHV�RI�UHDGLQJ�WR�WU\�DQG�GLVFRYHU�WKH�PHDQLQJ�E\�WKHPVHOYHV��� $QRWKHU� DVVXPSWLRQ� LV� WKDW� OHDUQHUV� GR� QRW�SXW� LQWR� SUDFWLFH�ZKDW� WKH\�UHDG�� HVSHFLDOO\�ZKHQ� LW� FRPHV� WR�ZULWLQJ�� ,Q� WKLV� UHJDUG��*UD\� HPSKDVL]HV�WZR�VWHSV����
� )LUVW�� LI� RQH� LV� WR�EH� D� WUXH�� VHOI�UHOLDQW� UHDGHU�� KH�PXVW� UHDG� FULWLFDOO\� WR�ZKDW�KH�UHDGV��MXGJLQJ�LWV�SXUSRVHV��UHOHYDQFH��DFFXUDF\�DQG�YDOXH��6HFRQG�LI KH� LV� WR�EH� DLGHG� WKURXJK� UHDGLQJ� LQ� DFTXLULQJ�SRZHU�RI� VHOI� GLUHFWLRQ�DQG�DELOLW\�WR�VROYH�SUREOHPV��KH�PXVW�OHDUQ�WR�DSSO\�VXFFHVVIXOO\�WKH�LGHDV�JDLQHG�WKURXJK�UHDGLQJ��*UD\��RS��FLW�� �����
�,Q�DQRWKHU�SODFH��*UD\�JRHV�RQ�VD\LQJ���

� 7KH� VWDWHPHQW� KDV� RIWHQ� EHHQ� PDGH� WKDW� D� FKLOG� RU� DQ� DGXOW� KDV� QHYHU�OHDUQHG� WR�UHDG�ULJKW�XQWLO�KH�KDG�DFTXLUHG�WKH�KDELW�RI�XVLQJ�RU�DSSO\LQJ�WKH�LGHDV�DFTXLUHG�WKURXJK�UHDGLQJ��7KLV�LQYROYHV�WKH�IXVLRQ�LQ�RQH�ZD\�RU�DQRWKHU� RI� ZKDW� LV� UHDG� ZLWK� SUHYLRXV� H[SHULHQFH� WKDW� FOHDUHU�XQGHUVWDQGLQJ��QHZ� LQVLJKWV��EURDGHU� LQWHUHVW�� UDWLRQDO�DWWLWXGHV� LPSURYHG�SDWWHUQ� RI� WKLQNLQJ� DQG� DFWLRQ�� DQG� ULFKHU� DQG� PRUH� VWDEOH� SHUVRQDOLWLHV�UHVXOW��LELG��������
� ,Q� WKLV� VWXG\�� WKH� UHVHDUFKHU� WKLQNV� WKDW� WKHUH� LV�D� OLQN�EHWZHHQ� UHDGLQJ�DQG� ZULWLQJ�� WKDW� LV� WR� VD\�� SRRU� UHDGLQJ� OHDGV� WR� SRRU� ZULWLQJ�� 7KLV� LV�FRQILUPHG�E\�0HUUHWW�ZKR�VHHV� WKDW� WKH�VWXGHQWV�ZKR�DUH�SRRU�UHDGHUV� ILQG�GLIILFXOW\�LQ�ZULWLQJ��ORF��FLW����3LQFDV��������Y��SRLQWV�RXW�WKH�OLQN�EHWZHHQ�ZULWLQJ�DQG� UHDGLQJ�DQG�VHHV� WKDW�SHRSOH�KDYH�GLIIHUHQW� VW\OHV� LQ�ZULWLQJ� LQ�(QJOLVK� DQG� IRU� VWXGHQWV� WR� EH� IDPLOLDU� ZLWK� WKHVH� YDULHWLHV�� LW� EHFRPHV�
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LPSRUWDQW�IRU�WKHP�WR�UHDG�DV�ZLGHO\�DV�SRVVLEOH��7KH�EDG�KDELWV�RI�UHDGLQJ�DOVR�DIIHFW�RQH¶V�ZULWLQJ��$KXMD�DQG�$KXMD��RS��FLW�� ������ 7KH� ZULWHU� RI� WKLV� SDSHU� KDV� EHHQ� D� NHHQ� DGYRFDWH� RI� PHDQLQJIXO��WKRXJKWIXO�DQG�GRZQ�WR�HDUWK�OHDUQLQJ�QRW�RQO\�LQ�HGXFDWLRQDO�LQVWLWXWLRQV�EXW�DOVR�LQ�WKH�ZKROH�$UDELF�FRQWH[W��7KLV�LV�EHFDXVH�OHDUQLQJ��LQFOXGLQJ�UHDGLQJ��LV�VWLOO�VR�VXSHUILFLDO�DQG�GHHS�VNLQ��7KH�OHDUQHU�LV�QRW�GLUHFWHG�WR�GLJHVW�ZKDW�KH� UHDGV� RU� VD\V��+H� VHOGRP� UHIOHFWV� RU� WULHV� WR� H[DPLQH� FULWLFDOO\�ZKDW� KH�UHDGV�� ZULWHV�� VSHDNV� RU� OLVWHQV� WR�� 7KH� VWXGHQW� LV� QRW� WUDLQHG� LQ� KLV� QDWLYH�ODQJXDJH� �$UDELF�� LQ� WKH�KDELWV�RI�FULWLFDO�DQG�FUHDWLYH� UHDGLQJ��%HFDXVH�RI�WKLV�� WKHLU� VHFRQG� ODQJXDJH� VNLOOV� LQFOXGLQJ� ZULWLQJ� DUH� DIIHFWHG�� )RU� ³7KH�UHDGLQJ�DELOLW\�LV�D�JHQHUDO�SRZHU��LW�LV�QRW�FRQILQHG�WR�RQH�ODQJXDJH��)RU�WKH�LPSURYHPHQW�LQ�WKH�DELOLW\�WR�UHDG�LQ�RQH�ODQJXDJH�LV�WUDQVIHUUHG�DQG�VKRZV�LWVHOI�LQ�WKH�LPSURYHPHQW�RI�UHDGLQJ�RI�DQRWKHU�ODQJXDJH´��$KXMD�DQG�$KXMD��RS��FLW�� ������� :KDW�RQH�FDQ�VD\�LQ�WKLV�VLWXDWLRQ�LV�WKDW�WKHUH�LV�ODFN�RI�SXUSRVH�EHKLQG�WHDFKLQJ� VWXGHQWV� WR� UHDG� LQ� <HPHQL� �SHUKDSV� $UDELF� DV� ZHOO�� HGXFDWLRQDO�LQVWLWXWLRQV�� ,Q�RWKHU�ZRUGV�� WKH�DLPV�DUH�QRW�FOHDU�RU� WKH\�PD\�QRW�H[LVW� LQ�WKH�ILUVW�SODFH��)RU�WKLV�UHDVRQ��WHDFKHUV��DQG�DOVR�RWKHUV��KDYH�WR�EH�DZDUH�RI�WKH�DLPV�RI�UHDGLQJ��7KH�IROORZLQJ�DLPV�FDQ�EH�RI�VRPH�KHOS�WR�WKHP���
� ���³2QH�RI�WKH�PDMRU�DLPV�LQ�WHDFKLQJ�UHDGLQJ�LV�WR�GHYHORS�WKH�DWWLWXGHV�DQG�VNLOOV�LQYROYHG� LQ� HIILFLHQW� UHDGLQJ�� WKHVH� LQFOXGH� NHHQ� LQWHUHVW� LQ� OHDUQLQJ� WR� UHDG��WKRXJKWIXO� UHDGLQJ� DWWLWXGHV�� DFFXUDF\� DQG� LQGHSHQGHQFH� LQ� ZRUG� UHFRJQLWLRQ��FOHDU�FRPSUHKHQVLRQ��EURDG� LQWHUSUHWDWLRQ��FULWLFDO� UHDFWLRQ� WR� WKH� LGHDV�DQG� WKHQ�XVH�RU�DSSOLFDWLRQ��7KH�GHYHORSPHQW�RI�WKHVH�DWWLWXGHV�DQG�KDELWV�LV�EXW�D�SDUW�RI�WKH�EURDGHU�SURJUDP�RI�ODQJXDJH�DUWV��ZKLFK�DLPV�WR�WUDLQ�\RXWK�WR�VSHDN�FOHDUO\��ZULWH�HIIHFWLYHO\�DQG�UHDG�LQWHOOLJHQWO\´��$GRSWHG�IURP�*UD\��RS��FLW�� �����

�����³7KH�VHFRQG�DLP�LV�WKDW�UHDGLQJ�KHOSV�WKHP�XQGHUVWDQG�WKHPVHOYHV��RWKHU��SHRSOH�DQG� WKH� QDWXUDO� ZRUOG� LQ� ZKLFK� WKH\� OLYH� DQG� WR� JURZ� LQ� DQ� XQGHUVWDQGLQJ� RI�DHVWKHWLF� DQG� VSLULWXDO� YDOXHV�� 2Q� WKH� VRFLDO� VLGH�� LW� DLGV� LQ� SURPRWLQJ� DQ�XQGHUVWDQGLQJ�RI�WKH�QDWLRQDO�LGHDOV��WKH�TXDOLWLHV�RI�D�JRRG�FLWL]HQ��FXUUHQW�VRFLDO�SUREOHPV�LQWHU�JURXS�SUREOHPV«HWF´��LELG���� � 6WXGHQWV� DOVR� ODFN� XQGHUVWDQGLQJ� RI� WKH� UHDO� SURFHVV� DQG� QDWXUH� RI�UHDGLQJ��7KH\�DSSURDFK�D�UHDGLQJ�WH[W�SDVVLYHO\���5HDGLQJ�DFWXDOO\�LV�QRW�OLNH�WKDW��³$OO�UHDGLQJ�LV�DQ�DFWLYH��UHIOHFWLYH�SUREOHP�VROYLQJ�SURFHVV��3HRSOH�GR�QRW�VLPSO\�UHDG�ZRUGV��WKH\�UHDG�LGHDV�DQG�WKRXJKWV��DQG�PD\�EH�HPRWLRQV��WKDW�VSULQJ�IURP�WKH�UHODWLRQVKLSV�RI�YDULRXV�DVVHUWLRQV´��6HH�.XUODQG���������%RWK� WHDFKHUV� DQG� OHDUQHUV� VKRXOG� EH� DZDUH� RI� KRZ� WR� UHDG� D� PDWHULDO�FULWLFDOO\��7KHUHIRUH��WKH\�KDYH�WR�XQGHUVWDQG�ZKDW�FULWLFDO�UHDGLQJ�LV��&ULWLFDO�UHDGLQJ�LV�QRW�VLPSO\�FORVH�DQG�FDUHIXO�UHDGLQJ��7R�UHDG�FULWLFDOO\��RQH�PXVW�DFWLYHO\�UHFRJQL]H�DQG�DQDO\]H�HYLGHQFH�RQ�WKH�SDJH��7KH�UHDGHUV�PXVW�PDNH�JRRG�XVH�RI�WKH�WHFKQLTXH�RI�LQIHUHQFH��LELG����
�
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���3URFHGXUHV�
����'DWD�DQG�'DWD�&ROOHFWLRQ�
�7KLV� VWXG\� LV� EDVHG� RQ�PRUH� WKDQ� RQH� VRXUFH� RI� GDWD� DPRQJ� ZKLFK� LV� WKH�UHVHDUFKHU¶V� REVHUYDWLRQV� GXULQJ� WKH� WHDFKLQJ�OHDUQLQJ� VHVVLRQV�� ([DPLQLQJ�WKH�VWXGHQWV¶�ZULWWHQ� WH[WV�FRQVWLWXWHV�DQ�HVVHQWLDO�VRXUFH�RI�GDWD��+RZHYHU��LQ�RUGHU�WR�PDNH�WKH�VWXG\�PRUH�REMHFWLYH��D�TXHVWLRQQDLUH�ZDV�DGPLQLVWHUHG�WR�WKH�VHOHFWHG�JURXS��7KH�TXHVWLRQV�ZHUH�RI�ERWK�W\SHV�RSHQ�HQGHG�DQG�FORVH�RQHV� �VHH� WKH� DSSHQGL[� IRU� WKH� TXHVWLRQQDLUH� VKHHW��� 7KH� UHVHDUFKHU� UHOLHV�PRVWO\�RQ�WKH�GDWD�HOLFLWHG�IURP�WKH�TXHVWLRQQDLUH��7KH�VWXGHQWV�ZHUH�JLYHQ�FRSLHV� RI� TXHVWLRQQDLUH�� DQG� DVNHG� WR� DQVZHU� WKH� TXHVWLRQV� DV� KRQHVWO\� DV�SRVVLEOH�DYRLGLQJ�WKH�XVXDO�H[DJJHUDWLRQ�RI�DQG�WKH�PDNLQJ�RI�RYHUHVWLPDWHV�DQG� WKH� OLNH�TXDOLWLHV� WKDW�DUH� W\SLFDO�RI�PDQ\�<HPHQLV��7KH�GDWD�REWDLQHG�ZHUH�WDEXODWHG�DQG�WKHQ�DQDO\]HG��6R��WKH�VRXUFH�RI�WKH�GDWD�ZDV�D�SULPDU\�RQH�LQ�WKDW�GDWD�ZHUH�REWDLQHG�GLUHFWO\�IURP�WKH�VWXGHQWV¶�ZULWWHQ�UHVSRQVHV�WR� WKH� TXHVWLRQQDLUH� DQG� IURP� WKHLU� DFWXDO� EHKDYLRU� LQ� WKH� FODVVURRP�� 7KH�VHFRQGDU\� GDWD� ZHUH� WDNHQ� IURP� WKH� UHODWHG� OLWHUDWXUH� ZULWWHQ� RQ� WKH� WRSLF�XQGHU�GLVFXVVLRQ��
����0HWKRGV�

�� 7KH�6DPSOH��7KH�VDPSOH�RI�WKH�VWXG\�LV�D�JURXS�RI�OHYHO�RQH�VWXGHQWV�RI�(QJOLVK�� ERWK� ER\V� DQG� JLUOV�� 7KH\� DUH� LQ� WKHLU� VHFRQG� VHPHVWHU� DQG� DUH�DOPRVW�FORVH�WR�WKH�HQG�RI�WHUP�H[DPLQDWLRQ��7KH�WRWDO�QXPEHU�RI�WKH�JURXS�LV����RI�WKH�WRWDO�QXPEHU��VL[�VWXGHQWV�ZHUH�DEVHQW�DQG�DPRQJ�WKH�UHPDLQLQJ�����WZR�GLG�QRW�UHWXUQ�WKH�GXO\�ILOOHG�LQ�TXHVWLRQQDLUH�VKHHWV��7KH�QXPEHU�RI�JLUOV�LV�DOPRVW�HTXDO�WR�WKDW�RI�ER\V��,Q�DGGLWLRQ�WR�WKLV��VHYHUDO�ZULWWHQ�WH[WV�IURP�DOO�WKH�IRXU�OHYHOV�ZHUH�H[DPLQHG��
�� 'DWD� *DWKHULQJ� 7ZR� PDLQ� WRROV� IRU� JDWKHULQJ� WKH� GDWD� ZHUH� XVHG��FODVVURRP� REVHUYDWLRQ� DQG� TXHVWLRQQDLUH�� 7KH� TXHVWLRQQDLUH� ZDV� WKH� PDLQ�LQVWUXPHQW�RI�FROOHFWLQJ�WKH�GDWD��6HH�WKH�DSSHQGL[���7KH�VWXGHQWV�ZHUH�JLYHQ�VRPH�TXHVWLRQV�WR�VHH�LI�WKH\�UHDG�RXWVLGH�WKH�V\OODEXV�DQG�ZKDW�WKH�W\SH�RI�UHDGLQJ� WKH\�ZHUH�GRLQJ��&ODVVURRP�REVHUYDWLRQV�ZHUH�RI�QRQ�FRQVWUXFWLRQ�QDWXUH�DQG�WKH�UHVHDUFKHU�UHVRUWHG�WR�WKHP�WR�FRQILUP�WKH�GDWD�REWDLQHG�IURP�WKH�TXHVWLRQQDLUH����� 'DWD�$QDO\VLV� 6LPSOH�VWDWLVWLFDO�WHFKQLTXHV�ZHUH�XVHG�IRU�WKH�DQDO\VLV�RI�WKH� REWDLQHG� GDWD�� WKLV� LQFOXGHV� WHUPV� OLNH� WKH� WRWDO� PRVW� PDMRULW\� HWF� ,Q�RWKHU� ZRUGV�� WKH� UHVHDUFKHU� VDZ� WKDW� WKHUH� ZDV� QR� QHHG� IRU� VRSKLVWLFDWHG�VWDWLVWLFDO� WHFKQLTXHV� EHFDXVH� WKH� QDWXUH� RI� WKH� VWXG\� GRHV� QRW� UHTXLUH� WKLV�
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NLQG� RI� VWDWLVWLFV�� 7KH� GDWD� JDWKHUHG� ZHUH� WKHQ� WDEXODWHG� �VHH� WKH� QH[W�VHFWLRQ���
����5HVXOWV�

����7KH�4XHVWLRQQDLUH�
�:KHQ�WKH�VWXGHQWV�ZHUH�DVNHG�LI�WKH\�UHDG�RXWVLGH�WKH�V\OODEXV��TXHVWLRQV������� LW� ZDV� IRXQG� WKDW� RXW� RI� WKH� WRWDO� UHVSRQGHQWV�� ��� VWXGHQWV� DQVZHUHG�SRVLWLYHO\�VD\LQJ�WKDW�WKH\�UHDG�RXWVLGH�WKH�V\OODEXV��7KH�UHPDLQLQJ����VDLG�WKH\�GLG�QRW� UHDG�DW�DOO��+RZHYHU��ZKHQ�WKRVH�ZKR�JDYH�SRVLWLYH�UHVSRQVHV�ZHUH� DVNHG� ZKDW� NLQG� RI� UHDGLQJ� WKH\� GLG�� ��� RI� WKHP� IDLOHG� WR� JLYH� DQ\�H[DPSOH� RI� D� ERRN��PDJD]LQH�� QHZVSDSHU�� DUWLFOH� RU�ZKDWHYHU��2QO\� VHYHQ�ZHUH�DEOH�WR�JLYH�VRPH�H[DPSOHV���6HH�WDEOHV��DQG���EHORZ�IRU�WKH�GHWDLOV�����

6(;� <(6� 12�%R\V� ��� ���
*LUOV� �� ��
7RWDO� ��� ���

7DEOH����([WHQVLYH�UHDGLQJ���
6(;� $FWXDOO\�UHDG� 1R�UHDGLQJ�
%R\V� �� ���
*LUOV� �� ���
7RWDO� �� ���

7DEOH����6WXGHQWV�ZKR�DFWXDOO\�UHDG��,Q�RQH�RI�WKH�TXHVWLRQV�>��@��WKH�VWXGHQWV�ZHUH�DVNHG�LI�WKH\�IRXQG�DQ\�OLQN�EHWZHHQ�UHDGLQJ�DQG�JRRG�ZULWLQJ��WKHLU�UHVSRQVHV�ZHUH�VKRZQ�DV�LQ�WDEOH������
6(;� ���<(6��� �����������12�
%R\V� ��� ��������������
*LUOV� ��� ���������������
7RWDO� ��� ���������������

7DEOH����5HDGLQJ�OHDGV�WR�JRRG�ZULWLQJ�
����2EVHUYDWLRQ�
�7KH� UHVHDUFKHU� XVHG� WR� FROOHFW� ZULWWHQ� PDWHULDOV� IURP� WKH� VWXGHQWV� WR� EH�FKHFNHG� DW� KRPH�� +H� ZDV� DEOH� WR� ILQG� D� OLQN� EHWZHHQ� WKH� VWXGHQWV¶� SRRU�ZULWLQJ� DQG� WKHLU� ODFN� RI� UHDGLQJ� EH\RQG� WKH� SUHVFULEHG�PDWHULDOV� DQG� YLFH�YHUVD��7KH� WHDFKHU� DFWXDOO\� VDW�ZLWK� VRPH�RI� WKHVH� VWXGHQWV� DQG� IRXQG� WKDW�WKRVH�ZKR�GLG�PRUH�UHDGLQJ�ZHUH�GRLQJ�ZHOO�LQ�ZULWLQJ��%HVLGHV��WKRVH�ZKR�ZHUH�IRXQG�SRRU�ZULWHUV�ZHUH�DOVR�IRXQG� OHVV�DEOH� WR� LQFOXGH�PRVW�RI�ZKDW�
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WKH\�KDYH�OHDUQW�UHJDUGLQJ�UXOHV�RI�VW\OH�DQG�RUJDQL]DWLRQ�DQG�RWKHU�UHOHYDQW�WHFKQLTXHV��
����'LVFXVVLRQ�
�7KH�GDWD�JLYHQ�LQ�WDEOH�����DERYH�VKRZ�WKDW�RXW�RI�WKH�WRWDO�QXPEHU������RI�WKH� UHVSRQGHQWV�� ��� VD\� WKDW� WKH\� GLG� QRW� UHDG� DQ\WKLQJ� DSDUW� IURP� WKH�SUHVFULEHG� FRXUVHV� RIIHUHG� WR� WKHP� LQ� WKH�'HSDUWPHQW��7KRVH�ZKR� FODLPHG�WKH\�UHDG�ZHUH��KRZHYHU��PRUH� LQ�QXPEHU�� WKH\�ZHUH����ZLWK�GLIIHUHQFH�RI�WZR��6R�IDU�WKLV�LV�LQ�OLQH�ZLWK�WKH�K\SRWKHVLV�QXPEHU����D�QXOO�K\SRWKHVLV���ZKLFK�VWDWHV�WKDW�WKHUH�LV�QR�OLQN�EHWZHHQ�H[WHQVLYH�UHDGLQJ�DQG�JRRG�ZULWLQJ�RU� ODFN� RI� H[WHQVLYH� UHDGLQJ� DQG� SRRU� ZULWLQJ�� +RZHYHU�� ZKHQ� WKH�UHVSRQGHQWV�ZHUH�DVNHG�WR�VXSSRUW�WKHLU�FODLP�ZLWK�H[DPSOHV��PRVW�RI�WKHP�IDLOHG� WR�GR�VR��2XW�RI����VWXGHQWV�ZKR� ILUVW� VDLG� WKH\� UHDG�PDWHULDOV�RWKHU�WKDQ� WKH�SUHVFULEHG�RQHV��RQO\� VHYHQ�ZHUH� DEOH� WR�JLYH� H[DPSOHV�� WKDW� WKH\�UHDOO\� UHDG� QRYHOV�� SOD\V�� QHZVSDSHUV�� PDJD]LQHV� DQG� VR� RQ�� $PRQJ� WKH�VHYHQ�ZHUH�WKH�WZR�WRS�UDQNLQJ�VWXGHQWV�LQ�WKH�JURXS��DFFRUGLQJ�WR�WKH�UHVXOWV�RI�WKH�ILUVW�VHPHVWHU�H[DP��7KLV�PHDQV�PRVW�RI�WKH�VDPSOH�PHPEHUV�GLG�QRW�GR�DQ\�H[WHQVLYH�UHDGLQJ�DSDUW�IURP�WKH�SUHVFULEHG�WHDFKLQJ�PDWHULDOV��7KXV�ZH�DUH�QRZ�LQ�D�SRVLWLRQ�WR�UHMHFW�WKH�ILUVW�K\SRWKHVLV�DQG�LQVWHDG�DFFHSW�WKH�DOWHUQDWLYH�RQH�� ,Q�RWKHU�ZRUGV�� WKH�VWXGHQWV¶�SRRU�ZULWLQJ�FDQ�EH�DWWULEXWHG�PDLQO\�WR�WKHLU�ODFN�RI�GRLQJ�DQ\�H[WHQVLYH�UHDGLQJ��ZKLFK�PHDQV�WKDW�WKHUH�LV� D� QHJDWLYH� OLQN� EHWZHHQ� VWXGHQWV¶� SRRU� ZULWLQJ� DQG� WKH� ODFN� RI� WKHLU�H[WHQVLYH�UHDGLQJ�DQG�YLFH�YHUVD���� %XW��ZKDW�DERXW�WKH����UHVSRQGHQWV��ZKR�VDLG�WKH\�UHDG�EXW�IDLOHG�WR�JLYH�H[DPSOHV�L�H���WR�SURYLGH�HYLGHQFH"�7KLV�FRXOG�EH�HLWKHU�EHFDXVH�WKH\�KDG�D�IDOVH�QRWLRQ�RI�WKH�QDWXUH�RI�UHDGLQJ��DQG�WKH\�WRRN�LW�WR�PHDQ�DFWLYLWLHV�VXFK�DV� XVLQJ� D� GLFWLRQDU\�� GRLQJ� H[HUFLVHV� DQG� RWKHU� FODVV�UHODWHG� DFWLYLWLHV�� RU�WKH\�VLPSO\�GRGJHG� WKH�GLUHFW�DQVZHU�RI� WKH�TXHVWLRQ�VR� WKDW�WKH\�ZHUH�QRW�VKRZQ�DV�QRQ�UHDGHUV��:KHQ�WKH�UHVHDUFKHU�WHDFKHU�WDONHG�WR�VRPH�RI�WKHP��WKLV�ZDV�SURYHG�WR�EH�WUXH���� &RPLQJ� WR� WKH� VHFRQG� K\SRWKHVLV�� ZKLFK� VWDWHV� WKDW� VWXGHQWV� DUH� QRW�DZDUH� RI� WKH� UROH� RI� UHDGLQJ� LQ� LPSURYLQJ� WKH� ZULWLQJ� VNLOOV� �D� QXOO�K\SRWKHVLV��� ��� UHVSRQVHV� ZHUH� UHFRUGHG� RXW� RI� WKH� WRWDO� ���� 7KHVH� ���LQGLFDWHG� WKDW� UHDGLQJ�GLG�KDYH�D� UROH� LQ� LPSURYLQJ�ZULWLQJ��7KH�UHPDLQLQJ����GLG�QRW�KROG� WKLV�YLHZ��7KLV� WHOOV�XV� WKDW�� LQ�JHQHUDO�� WKH�PDMRULW\�RI� WKH�VWXGHQWV�ZHUH�QRW�DZDUH�RI�WKH�UROH�RI�UHDGLQJ�LQ�WKH�LPSURYHPHQW�RI�ZULWLQJ�VNLOOV�� 7KXV� WKH� K\SRWKHVLV� WKDW� WKH� VWXGHQWV� DUH� DZDUH� QRW� RI� WKH� UROH� IRU�UHDGLQJ� LQ� ZULWLQJ� LV� DFFHSWHG�� $� PHQWLRQ� KDV� WR� EH� PDGH� KHUH� WKDW� WKH�UHVHDUFKHU�WHDFKHU� KDV� EHHQ� WLPH� DQG� DJDLQ� UHPLQGLQJ� WKLV� JURXS� RI� WKH�QHFHVVLW\�IRU�UHDGLQJ�RXWVLGH�WKH�V\OODEXV��,Q�VSLWH�RI�WKLV��PDQ\�RI�WKHP�VWLOO�VKRZHG�ODFN�RI�DZDUHQHVV��7KH�QXPEHU�RI�WKRVH�ZKR�H[KLELWHG�XQDZDUHQHVV�
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PLJKW� KDYH� EHHQ� JUHDWHU� EXW� IRU� WKH� IDFW� WKDW� WKH� WHDFKHU�UHVHDUFKHU��UHSHDWHGO\�NHSW�XUJLQJ�WKHP�WR�UHDG�PRUH�LQ�RUGHU�WR�LPSURYH�WKHLU�ZULWLQJ��� $V�IDU�DV�FODVVURRP�REVHUYDWLRQV�DUH�FRQFHUQHG��WKH�UHVXOWV�VKRZQ�DERYH�DUH�LQ�KDUPRQ\�ZLWK�WKRVH�RI�WKH�TXHVWLRQQDLUH��WKH�VWXGHQWV�ZKR�UHDG�ZLGHO\�DQG� GR� QRW� FRQILQH� WKHPVHOYHV� WR� WKH� SUHVFULEHG� FRXUVHV� DUH� EHWWHU�ZULWHUV��7KRVH�ZKR�GR�OLWWOH�UHDGLQJ�DUH�SRRU�ZULWHUV���
����6RPH�*XLGHOLQHV�IRU�0RUH�(IIHFWLYH�5HDGLQJ�

�����5HDGLQJ�6WUDWHJLHV� 5HDGLQJ�HIILFLHQWO\�E\�UHDGLQJ�LQWHOOLJHQWO\�
�+RZ�WR�8VH�D�7RRO�7KH�IROORZLQJ�DUH�VL[�JRRG�UHDGLQJ�VWUDWHJLHV��7KH\�ZLOO�KHOS�WKH�VWXGHQW�WR�UHDG� LQ� D� YHU\� HIILFLHQW� ZD\�� 8VLQJ� WKHP�� WKH� VWXGHQW� FDQ� DLP� WR� JHW� WKH�PD[LPXP�EHQHILW�IURP�KLV�UHDGLQJ�ZLWK�WKH�PLQLPXP�HIIRUW��
��6WUDWHJ\����.QRZLQJ�ZKDW�\RX�ZDQW�WR�NQRZ�
�7KH� ILUVW� WKLQJ� WR� DVN� \RXUVHOI� LV��:K\� DUH� \RX� UHDGLQJ� WKH� WH[W"�$UH� \RX�UHDGLQJ�ZLWK�D�SXUSRVH�RU�MXVW�IRU�SOHDVXUH"�:KDW�GR�\RX�ZDQW�WR�NQRZ�DIWHU�UHDGLQJ�LW"��
�2QFH�\RX�NQRZ�WKLV��\RX�FDQ�H[DPLQH�WKH�WH[W�WR�VHH�ZKHWKHU�LW�LV�JRLQJ�WR�PRYH� \RX� WRZDUGV� WKLV� JRDO�� $Q� HDV\� ZD\� RI� GRLQJ� WKLV� LV� WR� ORRN� DW� WKH�LQWURGXFWLRQ�DQG�WKH�FKDSWHU�KHDGLQJV��7KH�LQWURGXFWLRQ�VKRXOG�OHW�\RX�NQRZ�ZKRP�WKH�ERRN�LV�WDUJHWHG�DW��DQG�ZKDW�LW�VHHNV�WR�DFKLHYH��&KDSWHU�KHDGLQJV�ZLOO�JLYH�\RX�DQ�RYHUDOO�YLHZ�RI�WKH�VWUXFWXUH�RI�WKH�VXEMHFW���
�$VN�\RXUVHOI�ZKHWKHU� WKH�ERRN�RU� WH[W�PHHWV�\RXU�QHHGV��$VN�\RXUVHOI� LI� LW�DVVXPHV� WRR� PXFK� RU� WRR� OLWWOH� NQRZOHGJH�� ,I� WKH� ERRN� >RU� DUWLFOH�� HWF�@��ZHUHQ¶W�LGHDO��ZRXOG�LW�EH�EHWWHU�WR�ILQG�D�EHWWHU�RQH"�

��6WUDWHJ\����.QRZLQJ�KRZ�GHHSO\�WR�VWXG\�WKH�PDWHULDO��
�:KHUH�\RX�RQO\�QHHG�WKH�VKDOORZHVW�NQRZOHGJH�RI�WKH�VXEMHFW��\RX�FDQ�VNLP�PDWHULDO��+HUH�\RX�UHDG�RQO\�FKDSWHU�KHDGLQJV��LQWURGXFWLRQV�DQG�VXPPDULHV��

�,I�\RX�QHHG�D�PRGHUDWH�OHYHO�RI�LQIRUPDWLRQ�RQ�D�VXEMHFW��WKHQ�\RX�FDQ�VFDQ�WKH� WH[W�� +HUH� \RX� UHDG� WKH� FKDSWHU� LQWURGXFWLRQV� DQG� VXPPDULHV� LQ� GHWDLO��<RX� PD\� WKHQ� JR� RYHU� WKH� FRQWHQWV� RI� WKH� FKDSWHUV�� SLFNLQJ� RXW� DQG�XQGHUVWDQGLQJ� NH\� ZRUGV� DQG� FRQFHSWV�� $W� WKLV� OHYHO� RI� ORRNLQJ� DW� WKH�GRFXPHQW��LW�LV�ZRUWK�SD\LQJ�DWWHQWLRQ�WR�GLDJUDPV�DQG�JUDSKV��
�2QO\�ZKHQ�\RX�QHHG�GHWDLOHG�NQRZOHGJH�RI�D�VXEMHFW�LV�LW�ZRUWK�VWXG\LQJ�WKH�WH[W�� +HUH� LW� LV� EHVW� WR� VNLP� WKH� PDWHULDO� ILUVW� WR� JHW� DQ� RYHUYLHZ� RI� WKH�VXEMHFW��7KLV�JLYHV�\RX�DQ�XQGHUVWDQGLQJ�RI�LWV�VWUXFWXUH��LQWR�ZKLFK�\RX�FDQ�
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ILW� WKH� GHWDLO� JDLQHG� IURP� D� IXOO� UHDGLQJ� RI� WKH� PDWHULDO�� 7KLV� LV� D� JRRG�WHFKQLTXH�IRU�JHWWLQJ�D�GHHS�XQGHUVWDQGLQJ�RI�D�WH[W��
�6WUDWHJ\����$FWLYH�5HDGLQJ�
�:KHQ�\RX�DUH�UHDGLQJ�D�GRFXPHQW� LQ�GHWDLO�� LW�RIWHQ�KHOSV�LI�\RX�KLJKOLJKW��XQGHUOLQH�DQG�DQQRWDWH�LW�DV�\RX�JR�RQ��7KLV�HPSKDVL]HV�LQIRUPDWLRQ�LQ�\RXU�PLQG��DQG�KHOSV�\RX�WR�UHYLHZ�LPSRUWDQW�SRLQWV�ODWHU��'RLQJ�WKLV�DOVR�KHOSV�WR�NHHS�\RXU�PLQG�IRFXVHG�RQ�WKH�PDWHULDO�DQG�VWRSV�LW�ZDQGHULQJ��

���7KLV�LV�REYLRXVO\�RQO\�VRPHWKLQJ�WR�GR�LI�\RX�RZQ�WKH�GRFXPHQW��,I�\RX�ILQG�WKDW�DFWLYH�UHDGLQJ�KHOSV��WKHQ�LW�PD\�EH�ZRUWK�SKRWRFRS\LQJ�LQIRUPDWLRQ�LQ�PRUH�H[SHQVLYH�WH[WV��<RX�FDQ�WKHQ�UHDG�DQG�PDUN�WKH�SKRWRFRSLHV��
��,I� \RX� DUH� ZRUULHG� DERXW� GHVWUR\LQJ� WKH� PDWHULDO�� DVN� \RXUVHOI� KRZ� PXFK�\RXU� LQYHVWPHQW� RI� WLPH� LV�ZRUWK�� ,I� WKH� EHQHILW� \RX� JHW� E\� DFWLYH� UHDGLQJ�UHDVRQDEO\�H[FHHGV�WKH�YDOXH�RI�WKH�ERRN��WKHQ�WKH�ERRN�LV�GLVSRVDEOH��
��6WUDWHJ\����+RZ�WR�VWXG\�GLIIHUHQW�VRUWV�RI�PDWHULDO�
�'LIIHUHQW� VRUWV� RI� GRFXPHQWV� KROG� LQIRUPDWLRQ� LQ� GLIIHUHQW� SODFHV� DQG� LQ�GLIIHUHQW� ZD\V�� 7KH\� KDYH� GLIIHUHQW� GHSWKV� DQG� EUHDGWKV� RI� FRYHUDJH�� %\�XQGHUVWDQGLQJ� WKH� OD\RXW� RI� WKH� PDWHULDO� \RX� DUH� UHDGLQJ�� \RX� FDQ� H[WUDFW�XVHIXO�LQIRUPDWLRQ�PXFK�PRUH�HIILFLHQWO\��

��5HDGLQJ�0DJD]LQHV�DQG�1HZVSDSHUV��7KHVH�WHQG�WR�JLYH�D�YHU\�IUDJPHQWHG�FRYHUDJH�RI�DQ�DUHD��7KH\�ZLOO�W\SLFDOO\�RQO\�FRQFHQWUDWH�RQ�WKH�PRVW�LQWHUHVWLQJ�DQG�JODPRURXV�SDUWV�RI�D�WRSLF²WKLV�KHOSV�WKHP�WR�VHOO�FRSLHV��7KH\�ZLOO�RIWHQ�LJQRUH�OHVV�LQWHUHVWLQJ�LQIRUPDWLRQ�WKDW�PD\�EH�HVVHQWLDO�WR�D�IXOO�XQGHUVWDQGLQJ�RI�D�VXEMHFW��7\SLFDOO\�DUHDV�RI�XVHIXO�LQIRUPDWLRQ�DUH�SDGGHG�RXW�ZLWK�ODUJH�DPRXQWV�RI�LUUHOHYDQW�ZDIIOH�RU�ZLWK�DGYHUWLVLQJ��
��7KH�PRVW�HIIHFWLYH�ZD\�RI�JHWWLQJ�LQIRUPDWLRQ�IURP�PDJD]LQHV�LV�WR�VFDQ�WKH�FRQWHQWV�WDEOHV�RU�LQGH[HV�DQG�WXUQ�GLUHFWO\�WR�LQWHUHVWLQJ�DUWLFOHV��,I�\RX�ILQG�DQ�DUWLFOH�XVHIXO�� WKHQ�FXW� LW�RXW�DQG� ILOH� LW� LQ�D� IROGHU� VSHFLILFDOO\�FRYHULQJ�WKDW�VRUW�RI�LQIRUPDWLRQ��,Q�WKLV�ZD\��\RX�ZLOO�EXLOG�XS�VHWV�RI�UHODWHG�DUWLFOHV�WKDW�PD\�EHJLQ�WR�H[SODLQ�WKH�VXEMHFW���1HZVSDSHUV� WHQG� WR�EH�DUUDQJHG� LQ�VHFWLRQV�� ,I�\RX�UHDG�D�SDSHU�RIWHQ��\RX�FDQ� OHDUQ� TXLFNO\� ZKLFK� VHFWLRQV� DUH� XVHIXO� DQG� ZKLFK� RQHV� \RX� FDQ� VNLS�DOWRJHWKHU��

��5HDGLQJ�,QGLYLGXDO�$UWLFOHV��$UWLFOHV�ZLWKLQ�QHZVSDSHUV�DQG�PDJD]LQHV�WHQG�WR�EH�LQ�WKUHH�PDLQ�W\SHV��
�
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1HZV�$UWLFOHV��+HUH� WKH�PRVW�LPSRUWDQW� LQIRUPDWLRQ� LV�SUHVHQWHG�ILUVW��ZLWK�LQIRUPDWLRQ�EHLQJ�OHVV�DQG�OHVV�XVHIXO�DV�WKH�DUWLFOH�SURJUHVVHV��1HZV�DUWLFOHV�DUH� GHVLJQHG� WR� H[SODLQ� WKH� NH\� SRLQWV� ILUVW�� DQG� WKHQ� IOHVK� WKHP� RXW�ZLWK�GHWDLO���
�2SLQLRQ� $UWLFOHV� 2SLQLRQ� DUWLFOHV� SUHVHQW� D� SRLQW� RI� YLHZ��+HUH� WKH�PRVW�LPSRUWDQW�LQIRUPDWLRQ�LV�FRQWDLQHG�LQ�WKH�LQWURGXFWLRQ�DQG�WKH�VXPPDU\��ZLWK�WKH�PLGGOH�RI�WKH�DUWLFOH�FRQWDLQLQJ�VXSSRUWLQJ�DUJXPHQWV���
�)HDWXUH�$UWLFOHV��7KHVH�DUH�ZULWWHQ�WR�SURYLGH�HQWHUWDLQPHQW�RU�EDFNJURXQG�RQ�D�VXEMHFW��7\SLFDOO\�WKH�PRVW�LPSRUWDQW�LQIRUPDWLRQ�LV�LQ�WKH�ERG\�RI�WKH�WH[W��
�,I�\RX�NQRZ�ZKDW�\RX�ZDQW�IURP�DQ�DUWLFOH��DQG�UHFRJQL]H�LWV�W\SH��\RX�FDQ�H[WUDFW�LQIRUPDWLRQ�IURP�LW�TXLFNO\�DQG�HIILFLHQWO\��
��6WUDWHJ\����5HDGLQJ�
ZKROH�VXEMHFW
�GRFXPHQWV�
�:KHQ�\RX�DUH�UHDGLQJ�DQ�LPSRUWDQW�GRFXPHQW��LW�LV�HDV\�WR�DFFHSW�WKH�ZULWHU
V�VWUXFWXUH�RI� WKRXJKW��7KLV�FDQ�PHDQ� WKDW�\RX�PD\�QRW�QRWLFH�WKDW� LPSRUWDQW�LQIRUPDWLRQ�KDV�EHHQ�RPLWWHG�RU� WKDW� LUUHOHYDQW�GHWDLO�KDV�EHHQ� LQFOXGHG��$�JRRG�ZD\�RI�UHFRJQL]LQJ�WKLV�LV�WR�FRPSLOH�\RXU�RZQ�WDEOH�RI�FRQWHQWV�EHIRUH�\RX�RSHQ�WKH�GRFXPHQW��<RX�FDQ�WKHQ�XVH�WKLV�WDEOH�RI�FRQWHQWV�WR�UHDG�WKH�GRFXPHQW� LQ� WKH� RUGHU� WKDW� \RX� ZDQW�� <RX� ZLOO� EH� DEOH� WR� VSRW� RPLVVLRQV�TXLFNO\��

��6WUDWHJ\����8VLQJ�JORVVDULHV�ZLWK�WHFKQLFDO�GRFXPHQWV�
�,I� \RX�DUH� UHDGLQJ� ODUJH� DPRXQWV�RI�GLIILFXOW� WHFKQLFDO�PDWHULDOV�� LW�PD\�EH�XVHIXO�WR�SKRWRFRS\�RU�FRPSLOH�D�JORVVDU\��.HHS�WKLV�EHVLGH�\RX�DV�\RX�UHDG��,W�ZLOO�SUREDEO\�DOVR�EH�XVHIXO� WR�QRWH�GRZQ� WKH�NH\� FRQFHSWV� LQ�\RXU�RZQ�ZRUGV�� DQG� UHIHU� WR� WKHP� ZKHQ� QHFHVVDU\�� �$GRSWHG� IURP� �/HDUQLQJ�VWUDWHJLHV���DQ�LQWHUQHW�UHVRXUFH���
����:KR�LV�WKH�*RRG�5HDGHU"�

�7KH�JRRG�UHDGHU�KDV�DV�PDQ\�DV�RI�WKH�IROORZLQJ�DV�SRVVLEOH���� 6HL]HV�WKH�PDLQ�LGHD��� 7KLQNV�DERXW�ZKDW�WKH�DXWKRU�LV�VD\LQJ��� ,V�DFWLYH�QRW�SDVVLYH��� &RQFHQWUDWHV�RQ�ZKDW�LV�EHLQJ�UHDG��� 5HPHPEHUV�DV�PXFK�DV�SRVVLEOH��� $SSOLHV� ZKDW� LV� EHLQJ� UHDG� WR� SHUVRQDO� H[SHULHQFH�� �$GRSWHG� IURP����,PSURYLQJ�5HDGLQJ�6NLOOV���,QWHUQHW�UHVRXUFH���
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� ,V�RQH�ZKR�KDV�OHDUQHG�WR�DGMXVW�KLV�UHDGLQJ�DQG�VNLOOV�WR�WKH�GHPDQGV�RI VSHFLILF�VLWXDWLRQ"�� 5HDGV�ZLWK�KLV�PLQG�LQWHQW�RQ�PHDQLQJ��WKDW�LV��KH�GHPDQGV�PHDQLQJ�DV� KH� UHDGV�� *URZV� LQ� DELOLW\� WR� LQWHUSUHW� LV� PRVW� UDSLG� ZKHQ� WKH�UHDGHU�LV�VR�HDJHU�WR�ILQG�RXW�ZKDW�WKH�SDVVDJH�VD\V��WKDW�KH�GLUHFWV�KLV�DWWHQWLRQ�SULPDULO\�WR�LWV�FRQWHQW��� 5HFRJQL]HV�WKH�UHODWLRQVKLS�DQG�UHODWLYH�LPSRUWDQFH�RI�LGHDV�LQ�ODUJHU�XQLWV�VXFK�DV�SDUDJUDSKV��FKDSWHUV�DQG�ERRNV���� 3URFHHGV�ZLWK� UHDVRQDEOH� VSHHG� LQ�JUDVSLQJ� WKH� OLWHUDO�PHDQLQJ�RI� D�SDVVDJH��+H�LGHQWLILHV�ZRUGV�TXLFNO\�DQG�DFFXUDWHO\��RIWHQ�LQ�XQLWV�RI�WZR�RU�WKUHH��IRFXVHV�WKHP�LQWR�WKH�LGHDV�LQWHQGHG�E\�WKH�DXWKRU��� :KLOH�JUDVSLQJ�WKH�OLWHUDO�PHDQLQJ�RI�D�SDVVDJH��D�JRRG�UHDGHU�PDNHV�DGGLWLRQDO� LQTXLULHV� DQG� DQDO\VLV� LQ� DQ� HIIRUW� WR� VHFXUH� DV�EURDG� DQG�DFFXUDWH� LQWHUSUHWDWLRQ� RI� ZKDW� LV� UHDG� DV� SRVVLEOH�� %HFDXVH� RI� WKH�YHU\�QDWXUH�RI�WKH�PHDQLQJ�WKXV�DWWDLQHG��WKLV�VWHS�LQ�WKH�UHDGLQJ�DFW�LV�RIWHQ�FDOOHG�UHDGLQJ�EHWZHHQ�WKH�OLQHV���
�����&ULWLFDO�5HDFWLRQ�WR�:KDW�LV�5HDG�

�$V�WKH�PHDQLQJV�DQG�LPSOLFDWLRQV�RI�ZKDW�LV�UHDG�EHFRPH�FOHDU��WKH�HIILFLHQW�UHDGHU� UHDFWV� LQ� YDULRXV� ZD\V� WR� WKH� LGHDV� DFTXLUHG�� +H� PD\� MXGJH� WKH�DFFXUDF\�RI�WKH�LGHDV�SUHVHQWHG�RU�WKH�YDOXH�RI�MXGJPHQWV�H[SUHVVHG�DQG�RQ�WKLV� EDVLV� DFFHSW� RU� UHMHFW� WKHP�� �+H�PD\� FRPSDUH� WKH� OLWHUDU\�PHULWV� RI� D�SDVVDJH�RU�WKH�TXDOLW\�RI�WKH�VHQWLPHQWV�H[SUHVVHG�ZLWK�WKRVH�UHDG�SUHYLRXVO\�DQG�UHVSRQG�ZLWK�NHHQ�DSSUHFLDWLRQ�RU�VWURQJ�GLVDSSURYDO«�&ULWLFDO�UHDFWLRQ�RI�WKLV�W\SH�LV�HVVHQWLDO�LI�WKH�UHDGHU�LV�WR�GR�PRUH�WKDQ�EOLQGO\�DFFHSWV�DQG�EH�JXLGHG�E\�WKH�DXWKRU¶V�LGHDV��� 7KH�HVVHQWLDO�TXDOLW\�RI�D�FULWLFDO�UHDGHU�LV�DQ�LQTXLULQJ�DWWLWXGH�WRZDUGV�WKH� TXDOLW\� RU� ZRUWK� RI� ZKDW� LV� UHDG�� ,W� PD\� UHODWH� WR� WKH� UHOHYDQFH� DQG�DFFXUDF\�RI�WKH�LQIRUPDWLRQ�SUHVHQWHG��WKH�FRUUHFWQHVV�RU�FRPSOHWHQHVV�RI�WKH�DXWKRU¶V� DQDO\VLV� RU� WUHDWPHQW� RI� D� WRSLF�� WKH� ORJLF� RI� KLV� SUHVHQWDWLRQ�� WKH�VRXQGQHVV�RI�KLV�FRQFOXVLRQV�UHDFKHG�RU�WKH�MXGJPHQWV�H[SUHVVHG«��7KH�IDFW�VKRXOG�EH�HPSKDVL]HG�WKDW�DQ�DWWLWXGH�RI�PHUH�GLVDJUHHPHQW�LV�RI�OLWWOH�YDOXH�DQG�PD\� EH� TXLWH� KDUPIXO�� &ULWLFDO� UHDGLQJ� VKRXOG� EH� FDUULHG� RQ� RQO\� LQ� D�VSLULW� RI� LQTXLU\�� ZKLFK� VHHNV� WR� PDNH� UDWLRQDO� HYDOXDWLRQ�� �$GRSWHG� IURP�*UD\��RS��FLW�� �����
�����&UHDWLYH�5HDGLQJ�

�7KH�ODVW�VWDJH�RI�UHDGLQJ�D�WH[W�RU�D�GRFXPHQW�LV�WR�UHDFW�WR�WKH�UHDG�PDWHULDO�FUHDWLYHO\�� 1RZ� WKH� UHDGLQJ� JRHV� D� VWHS� IXUWKHU� EH\RQG� WKH�PDWHULDO�� 7KLV�UHDGLQJ� LV�FRQFHUQHG�ZLWK�WKH�SURGXFWLRQ�RI�QHZ�LGHDV�� WKH�GHYHORSPHQW�RI�QHZ� LQVLJKWV�� IUHVK� DSSURDFKHV�� DQG� RULJLQDO� FRQVWUXFWLRQV� �6HH� $KXMD� DQG�$KXMD��RS FLW�� ������5XVVHOO�DOVR�HPSKDVL]HV�WKDW�FUHDWLYH�WKLQNLQJ�LQYROYHV�
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QHZ�LGHDV��TWG��LQ�$KXMD�DQG�$KXMD��LELG����7KH�VWXGHQWV�KHUH�DUH�WUDLQHG�WR�SURGXFH� VRPHWKLQJ� WKDW� LV� EH\RQG� WKH� JLYHQ� PDWHULDO�� 7KH\� KDYH� WR� VKRZ�WKHLU�FUHDWLYH�DELOLWLHV�DV�D�UHVXOW�RI�WKHLU�UHDGLQJ�WKDW�SDUWLFXODU�WH[W��7KLV�FDQ�EH�E\�ZULWLQJ� DQRWKHU� WH[W� WKDW� WRXFKHV� LQ� VRPH�ZD\� WKH�SUHYLRXV�RQH��)RU�H[DPSOH��LI�WKH�WH[W�XQGHU�GLVFXVVLRQ�KDSSHQV�WR�EH�D�SRHP��WKHQ�WKH�VWXGHQWV�PD\�EH�LQYLWHG�WR�ZULWH�DQRWKHU�SRHP�RI�WKHLU�RZQ��
����&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV�����&RQFOXVLRQV�
�,W� LV� FRQFOXGHG� WKDW� VWXGHQWV¶� EDG� ZULWLQJ� VNLOOV� DUH� DWWULEXWHG� SDUWLDOO\�� DW�OHDVW�� WR� WKH� VWXGHQWV¶� ODFN� RI� UHDGLQJ� EH\RQG� WKH� SUHVFULEHG� FRXUVHV�� L�H���H[WUDFXUULFXODU� UHDGLQJ�� ,Q� RWKHU� ZRUGV�� LI� WKH� VWXGHQWV� GLG� PXFK� UHDGLQJ��WKHLU�ZULWLQJ�DELOLW\�ZRXOG�KDYH�EHHQ�PXFK�EHWWHU��6R��LI�OHDUQHUV�ZDQW�WR�EH�JRRG� DW� ZULWLQJ� WKH\� KDYH� WR� SXW� LQ� PRUH� HIIRUWV� LQ� UHDGLQJ� QRW� RQO\� WKH�SUHVFULEHG�FRXUVHV�EXW�DOVR�GR�RWKHU�H[WHQVLYH�UHDGLQJ�LQFOXGLQJ�QRYHOV�VKRUW�VWRULHV��PDJD]LQHV��QHZVSDSHUV�DQG�ZKDWHYHU�LV�RI�LQWHUHVW�WR�WKHP��$QRWKHU�FRQFOXVLRQ�LV�WKDW�WKH�VWXGHQWV�FRQFHUQHG�DUH�QRW�DZDUH�RI�WKH�UROH�RI�UHDGLQJ�LQ�LPSURYLQJ�ZULWLQJ��

�����5HFRPPHQGDWLRQV�
���� ,W�LV�UHFRPPHQGHG�WKDW�WHDFKHUV�VKRXOG�HQFRXUDJH�VWXGHQWV�WR�UHDG�RXWVLGH�WKH�V\OODEXV�E\�UHPLQGLQJ�WKHP�RI�ZKDW�WKH\�GR�LQ�WKH�FODVVURRP�L�H���WKH�OHFWXUH�KDQGRXW�LV�QRW�HQRXJK�DQG�LW�LV�QRW�WR�EH�WDNHQ�DV�HQRXJK�PDWHULDO�IRU� UHDGLQJ��7KH�HVVHQWLDO� WKLQJ�UHPDLQV� LQ�ZKDWHYHU� WKH\�GR� WKHPVHOYHV�SDUWLFXODUO\�ZULWLQJ�� ,I� WKH\� GR�PRUH� UHDGLQJ� DQG� LI� WKH\� GR� QRW� FRQILQH�WKHPVHOYHV� WR� WKH� SUHVFULEHG� PDWHULDOV�� WKHUH� LV� D� JUHDW� SRVVLELOLW\� WKDW�WKHLU�ZULWLQJ�VNLOO�FDQ�EH�LPSURYHG��7KLV�PD\�DOVR�EH�WUXH�WR�RWKHU�DVSHFWV�RU VNLOOV�RI�WKH�ODQJXDJH��7KLV��KRZHYHU��VKRXOG�QRW�EH�WDNHQ�WR�PHDQ�WKDW�WKH� SUHVFULEHG� PDWHULDOV� DUH� RI� QR� XVH�� RQ� WKH� FRQWUDU\�� WKH\� DUH� YHU\�LPSRUWDQW�DQG�LQGLVSHQVDEOH�DQG�WKH\�VHUYH�DV�D�EDVLV�DQG�DV�D�JXLGH�WR�WKH�VWXGHQWV�� 5HDGLQJ� RXWVLGH� WKH� SUHVFULEHG� PDWHULDOV� KHOSV� WKHP� WR� PDNH�WKHLU�ZULWLQJ�PRUH�DFFXUDWH�DQG�OHVV�ERULQJ�DQG�WKHLU�VW\OH�PRUH�GLYHUVH��%\�UHDGLQJ�PRUH�� WKH\�ZLOO�ILQG�LW�HDV\�WR�JHW�ULG�RI�WKHLU�PRWKHU�WRQJXH�LQIOXHQFH�� 7KH\�� DW� WKH� VDPH� WLPH�� PD\� KDYH� D� FKDQFH� WR� VHH� JRRG�H[DPSOHV�RI�DXWKHQWLF�WH[WV�DQG�LPLWDWH�WKHP�DV�D�ILUVW�VWHS�WRZDUGV�PRUH�LQGHSHQGHQW� VW\OH�� ,Q� DGGLWLRQ�� IXUWKHU� UHDGLQJ�ZLGHQV� WKHLU� KRUL]RQ� DQG�FXOWLYDWHV�WKHLU�WKLQNLQJ�DQG�ZULWLQJ�VW\OH��7KH�WHDFKHUV�FDQ�KHOS�VWXGHQWV�WR� UHDG� E\� JXLGLQJ� WKHP� WR� WRSLFV� RI� LQWHUHVWV� DQG� E\� DVNLQJ� WKHP�� IRU�LQVWDQFH�� WR� UHSRUW� WR� WKH� FODVV� RUDOO\�ZKDW� WKH\� KDYH� UHDG��7KLV� LV�ZKDW�.XUODQG������D��UHIHUUHG�WR�DV�³UHVWDWHPHQW�´�7KLV�³UHVWDWHPHQW�JHQHUDOO\�WDNHV� WKH� IRUP� RI� D� VXPPDU\�� SDUDSKUDVH� RU� SUpFLV´� �LELG���� ,W� LV� YHU\�



��� � � ���������������������0$+028'�$/�0$475,�

LPSRUWDQW�WKDW�WHDFKHUV�VHQVLWL]H�OHDUQHUV�WR�WKH�FKRLFH�RI�ZRUGV�DQG�WKDW�WKLV�FKRLFH�FDQ�VKDSH�KRZ�D�WH[W�SRUWUD\V�WKH�ZRUOG�DQG�VR�UHDGHUV�PXVW�EH�VHQVLWLYH�WR�WKRVH�FKRLFHV��7KH\�PXVW�VHH�ZKDW�ZRUGV�VD\��GR�DQG�PHDQ��LELG���� 7HDFKHUV� PD\� HYHQ� HQFRXUDJH� H[WHQVLYH� UHDGLQJ� E\� UHZDUGLQJ�WKRVH�ZKR�UHDG�DQG�DOVR�VKRZ�WKDW�WKH\�KDYH�UHDG��+RZHYHU��KRZ�WR�GR�WKLV�LV�EHWWHU�OHIW�WR�WKH�WHDFKHU�KLPVHOI��
���� ,W� LV� DOVR� UHFRPPHQGHG� WKDW� DZDUHQHVV� VKRXOG� EH� FUHDWHG� DPRQJ� WKH�OHDUQHUV� RI� WKH� UROH� RI� H[WUD� UHDGLQJ� LQ� LPSURYLQJ� WKHLU� (QJOLVK� DQG� LQ�SDUWLFXODU�WKHLU�ZULWLQJ�VNLOOV��%XW�WHDFKHUV�WKHPVHOYHV�VKRXOG�EH�DZDUH�RI�WKH� LPSRUWDQW� UROH� UHDGLQJ� SOD\V� LQ� LPSURYLQJ� ZULWLQJ� VR� WKDW� WKH\� FDQ�GUDZ�WKHLU�OHDUQHUV¶�DWWHQWLRQ�WR�WKLV�SRLQW��,W�KDV�EHHQ�IRXQG�WKDW�VWXGHQWV�VLPSO\�GR�QRW�NQRZ��7KH\� WKLQN� WKDW�ZKDW� LV� JLYHQ� WR� WKHP� LQ� WKH� FODVV�ZLOO�JXDUDQWHH�EHWWHU�OHDUQLQJ�RI�(QJOLVK��,Q�DGGLWLRQ��WHDFKHUV�VKRXOG�VHH�WKDW�VWXGHQWV�SXW�LQWR�SUDFWLFH�ZKDW�WKH\�OHDUQW�LQ�WKH�FODVVURRP�UHJDUGLQJ�WKH�PDQQHUV�DQG�WHFKQLTXHV�RI�ZULWLQJ��
���� ,W�LV�REYLRXV�WKDW�EDG�OHDUQHUV�DUH�DOVR�EDG�UHDGHUV�DQG�WKHUHIRUH�VWXGHQWV�VKRXOG�EH�WUDLQHG�LQ�XVLQJ�GLIIHUHQW�UHDGLQJ�VWUDWHJLHV�LQ�RUGHU�WR�LPSURYH�WKHLU�UHDGLQJ�ILUVW��7KHVH�OHDUQHUV�KDYH�WR�EH�HQFRXUDJHG�WR�PDNH�WKH�EHVW�RI WKHLU�UHDGLQJ�FRXUVHV��7KH�WHDFKHU�RI�ZULWLQJ�FDQ�DOVR�KHOS�WKHP�WR�SXW�LQWR�SUDFWLFH�WKRVH�VWUDWHJLHV��7KH�SUREOHP�FDQ�EH�ZLWK�WKH�TXDOLW\�RI�WKH�UHDGLQJ�PDWHULDOV��WKHQ�WKH�WHDFKHU�RI�ZULWLQJ�FDQ�GR�KLV�EHVW�LQ�LQWHJUDWLQJ�WKH�ZULWLQJ� DQG� UHDGLQJ� VNLOOV� DQG� KHOS� WKHP� WR� UHDG� EHWWHU� VR� WKDW� WKH\�ZULWH�EHWWHU��:KDW�LV�LPSRUWDQW�LV�WKDW�WKH�VWXGHQWV�VKRXOG�EH�IXOO\�DZDUH�RI WKH�GLIIHUHQW�OHDUQLQJ�VWUDWHJLHV��VHH�VHFWLRQ�����IRU�D�EULHI�WUHDWPHQW�RI�VRPH�RI�WKHVH�VWUDWHJLHV���
���� )RU� UHDGLQJ� WR� EH� HIIHFWLYH� DQG� WKHUHIRUH� SRVLWLYHO\� FRQWULEXWH� WR� JRRG�ZULWLQJ��WKH�VWXGHQWV�VKRXOG�NQRZ�ZKR�LV�D�JRRG�UHDGHU��IRU�PRUH�GHWDLOV�RQ WKLV�VHH�WKH�SUHYLRXV�VHFWLRQ�������)XUWKHUPRUH��WKH\�KDYH�WR�EH�WUDLQHG�WR�EH�FULWLFDO�DQG�FUHDWLYH�UHDGHUV��WKLV�E\�LWVHOI�QHHGV�DQRWKHU�SDSHU�WR�EH�WUHDWHG�IXOO\�IRU�LWV�JURZLQJ�LPSRUWDQFH���
����%RWK�WHDFKHUV�RI�UHDGLQJ�DQG�ZULWLQJ�VKRXOG�GUDZ�WKHLU�VWXGHQWV¶�DWWHQWLRQ�WR�WKH�GLIIHUHQW�UKHWRULF�RI�ERWK�$UDELF�DQG�(QJOLVK��(QJOLVK�RUJDQL]DWLRQ�RI D�WH[W�LV�OLQHDU��,W�VWDUWV��IRU�H[DPSOH��ZLWK�D�WRSLF�VHQWHQFH�LQ�ZKLFK�WKH�PDLQ� WRSLF� LV� FOHDUO\� VWDWHG� DQG� D� FRQWUROOLQJ� LGHD� RI� HDFK� SDUDJUDSK� LV�VSHFLILHG�� 7KHQ� LW� PRYHV� WR� WKH� PDLQ� SRLQWV� DQG� HDFK� PDLQ� SRLQW� LV�VXSSRUWHG�ZLWK�GHWDLOV�DQG�VR�RQ��)LQDOO\��WKH�WH[W�RU�SDUDJUDSK�LV�EURXJKW�WR�DQ�HQG�E\�D�DGGLQJ�D�FRQFOXGLQJ�VHQWHQFH��$UDELF�UKHWRULF� LV�QRW�OLNH�WKLV��UDWKHU�LW�PRYHV�LQ�D�]LJ]DJ�PDQQHU��³$UDELF�DQG�3HUVLDQ�ZULWHUV�WHQG�WR�FRQVWUXFW�D�SDUDJUDSK� LQ�D�SDUDOOHO� VHTXHQFH�XVLQJ�PDQ\�FRRUGLQDWRUV�
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VXFK�DV�DQG�DQG�EXW� ,Q�(QJOLVK��PDWXULW\�RI�VW\OH�LV�RIWHQ�MXGJHG�E\�WKH�GHJUHH� RI� VXERUGLQDWLRQ� UDWKHU� WKDQ� E\� WKH� GHJUHH� RI� FRRUGLQDWLRQ´��2VKLPD�DQG�+RJXH����������������7KLV�GLIIHUHQFH�LPSRVHV�DQ�REVWDFOH�WR�WKH�$UDE�OHDUQHUV�RI�(QJOLVK��WKHUHIRUH��WHDFKHUV�VKRXOG�PDNH�WKH�VWXGHQWV�IXOO\� DZDUH� RI� WKLV� GLIIHUHQFH� VR� WKDW� ZKHQ� WKH\� ZULWH� LQ� (QJOLVK� WKHLU�ZULWLQJ�FRQIRUPV�WR�WKH�(QJOLVK�UKHWRULF�����
5HIHUHQFHV�

�$KXMD��3��DQG�$KXMD��*��&����������+RZ�WR�,QFUHDVH�5HDGLQJ�6SHHG��3URFHGXUHV�DQG�3UDFWLFHV��1HZ�'HOKL��6WHUOLQJ�3XEOLVKHUV��$PD]RQ�FRP� �������������,PSURYLQJ�5HDGLQJ�6NLOOV��$XJXVW������������� VWXG\�FRP�UHDG�+WP�BBBBBB��������������/HDUQLQJ�6WUDWHJLHV��$XJXVW�����������VWXG\�FRP�UHDG�+WP�*UD\�� :�� 6�� �������� 0HWKRGV� DQG� 7HFKQLTXHV� RI� 7HDFKLQJ� 5HDGLQJ� &DLUR��*RYHUQPHQW�3UHVV�BBBBBB� �������� ,Q� $KXMD� DQG� $KXMD� �������� +RZ� WR� ,QFUHDVH� UHDGLQJ� � 6SHHG��3URFHGXUHV�DQG�3UDFWLFHV���1HZ�'HOKL��6WHUOLQJ�3XEOLVKHUV���.DUHQ��*��'����������7HDFKLQJ�&ULWLFDO�7KLQNLQJ��-XO\������������� KWWS���ZZZ�FULWLFDOWKLQNLQJ�RUJ���XQLYHUVLW\�XQLYFODVV�WUR�QRON�.XUODQG��-��'�������D���5HVWDWHPHQW��5HDGLQJ�:KDW�D�WH[W�6D\V��-XO\������������BBBBBBB������E���,QIHUHQFH��)LJXUDWLYH�/DQJXDJH��6HS������������ ZZZ��FULWLFDOUHDGLQJ��FRPBBBBBBB� �����F��� ,QIHUHQFH�� 5HDGLQJ� ,GHDV� DV� :HOO� DV� :RUGV�� 6HSW���� ������KWWS���ZZZ�FULWLFDOUHDGLQJ�FRP�UHVWDWHPHQW�KWP�0HUUHWW��)����������,PSURYLQJ�5HDGLQJ��7HDFKHU¶V�*XLGH�WR�3HHU�7XWRULQJ��/RQGRQ��'DYLG�)XOWRQ�SXEOLVKHUV��2VKLPD�� $�� DQG� +RJXH�� $�� ������� �UG� HG���:ULWLQJ� $FDGHPLF� (QJOLVK�� /RQGRQ��/RQJPDQ�3LQFDV��$����������:ULWLQJ�LQ�(QJOLVK��%RRN�����/RQGRQ��0DFPLOODQ�3XEOLVKHUV�5XVVHOO��'��+����������,Q�$KXMD�DQG�$KXMD��������+RZ�WR�,QFUHDVH�5HDGLQJ�6SHHG��3URFHGXUHV�DQG�3UDFWLFHV��1HZ�'HOKL��6WHUOLQJ�3XEOLVKHUV���
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$33(1',;��4XHVWLRQQDLUH�
��� 'R \RX�UHDG�DQ\�WKLQJ�DSDUW�IURP�ZKDW�LV�RIIHUHG�LQ�WKH�'HSDUWPHQW"���������
��� ,I�WKH�DQVZHU�LV�<(6��ZKDW�GR�\RX�UHDG"����������������������������������������
��� ,I�WKH�DQVZHU�LV�12��:K\"��������������������������������������������������������
��� 'R \RX�UHDG�DQ\�QHZVSDSHUV�LQ�(QJOLVK"���������������������������������������
��� 'R \RX�WKLQN�\RXU�ZULWLQJ�LV�JRRG�HQRXJK��RU�LW�QHHGV�WR�EH�LPSURYHG"�
��� :KDW�GR�\RX�WKLQN�WKH�EHVW�ZD\�WR�LPSURYH�ZULWLQJ�VNLOOV"�������������������
��� 'R \RX�UHDG�DQ\�QRYHOV�RU�SOD\V�LQ�(QJOLVK"�����������������������������������
��� ,I�WKH�DQVZHU�LV�<(6�JLYH�H[DPSOHV"���������������������������������������������������
��� 'RX�\RX�UHDG�LQ�WKH�KROLGD\"����������������������������������������������������
���� 'R \RXU�WHDFKHUV�JLYH�\RX�DVVLJQPHQWV�WR�ZULWH"�����������������������������
���� $UH�WKHVH�DVVLJQPHQWV�JLYHQ�EDFN�WR�\RX�DIWHU�EHLQJ�FKHFNHG"�������������
���� 'R \RX�WKLQ�PRUH�UHDGLQJ�KHOSV�LQ�EHWWHU�ZULWLQJ"����������������������������

�
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7KH�8QLYHUVLW\�5HVHDUFKHU�-RXUQDO��,VVXH�1R������������6HSWHPEHU��������8QLYHUVLW\�RI�,EE��<HPHQ������

5(7+,1.,1*�7+(�52/(�2)�7+(�),567�/$1*8$*(��
,1�6(&21'�/$1*8$*(�$&48,6,7,21�

:LWK�5HIHUHQFH�WR�<HPHQL�$UDE�/HDUQHUV�RI�(QJOLVK��� $GHO�0��6��$VVRGDTL��3*�'LS��
'HSDUWPHQW�RI�(QJOLVK��)DFXOW\�RI�$UWV��8QLYHUVLW\�RI�,EE��<HPHQ�

DGHOBVRGDTL#\DKRR�FRP��
$EVWUDFW��$Q�LPSRUWDQW�DVSHFW�RI�WRGD\¶V UHVHDUFK�DJHQGD�LV�VWLOO�WR�XQGHUVWDQG�

EHWWHU� WKH�SKHQRPHQRQ�RI� ILUVW� ODQJXDJH� �/�� LQWHUIHUHQFH�� HVSHFLDOO\�
LQ OHDUQLQJ�VLWXDWLRQV�ZKHUH�VWXGHQWV¶ H[SRVXUH�WR�WKH�VHFRQG�ODQJXDJH�
�/�� LV� FRQILQHG� WR� D� IHZ� KRXUV� SHU� ZHHN� RI� IRUPDO� FODVVURRP�LQVWUXFWLRQ�� 7R� DGGUHVV� WKH� LVVXH�� WKLV� SDSHU� WDNHV� GDWD� WKDW� DUH�LQGLFDWLYH� RI� WKH� LQIOXHQFH� RI� $UDELF� LQ� <HPHQL�$UDE� OHDUQHUV� RI�(QJOLVK� WR� ERWK� UHWKLQN� WKH� UROH� RI� WKH� /� LQ� VHFRQG� ODQJXDJH�DFTXLVLWLRQ� �6/$��DQG� WR� DUJXH� DJDLQVW� DVVHUWLRQV� WKDW� VXFK� D� UROH� LV�PDUJLQDO�RU�QRQH[LVWHQW�� 7KH�SDSHU� LV� RUJDQL]HG� LQ� WZR� SDUWV�� ,Q� WKH�ILUVW� SDUW�� WKH� QRWLRQ� RI� /� LQWHUIHUHQFH� LV� H[SOLFDWHG�� LWV� RULJLQV� LQ�EHKDYLRXULVW� OHDUQLQJ� WKHRU\� DUH� WUDFHG�� LWV� VLJQLILFDQFH� IRU� 6/$�UHVHDUFK� LV� H[DPLQHG�� DQG� ILQDOO\� FULWLFLVPV� OHYHOOHG� DJDLQVW� LW� DUH�GLVFXVVHG�� ,Q� WKH� VHFRQG�SDUW�� /� LQWHUIHUHQFH� LV� FRQWUDVWHG� WR� D� QHZ�VXFFHVVLRQ� RI� QRWLRQV� DUJXLQJ� IRU� PRUH� FRJQLWLYH� DQG� VRFLRFXOWXUDO�LQWHUSUHWDWLRQV�RI�6/$��7KLV� LQYROYHV�FKDOOHQJLQJ� WKH�ZD\V� LQ�ZKLFK�WKHVH� QRWLRQV� YLHZ� WKH� UROH� RI� WKH� /�� DQG� DFFRXQWLQJ� IRU� WKH�UHDSSUDLVDO� RI� WKH� UROH� RI� WKH� /� LQ� 6/$�� )LQDOO\�� /� $UDELF� LV�KLJKOLJKWHG�DV�DQ�LPSRUWDQW�GHWHUPLQDQW�RI�WKH�6/$�RI�(QJOLVK����

���,QWURGXFWLRQ�
�(YHU\GD\�H[SHULHQFH�VXJJHVWV�WKDW�WKH�OHDUQHU¶V�ILUVW�ODQJXDJH��/�� KHUHDIWHU��SOD\V�PRUH�RU�OHVV�D�SHUYDVLYH�UROH�LQ�WKH�DFTXLVLWLRQ�RI�WKH�VHFRQG�ODQJXDJH��/�� KHUHDIWHU���%XW�KRZ� LV� WKH� UROH�RI� WKH�/� SHUFHLYHG�DW� DOO"� ,V� WKLV� UROH�SHUFHLYHG�DV�SRVLWLYH�RU�QHJDWLYH"�2U�LV�LW�GHQLHG�WRWDOO\"�6XFK�D�PDWWHU�KDV�H[HUFLVHG� JHQHUDWLRQV� RI� SV\FKRORJLVWV�� OLQJXLVWV�� DQG� 6HFRQG� /DQJXDJH�$FTXLVLWLRQ� �6/$�� KHUHDIWHU�� UHVHDUFKHUV�� ZKR� KDYH� XQFRYHUHG� OD\HUV� RI�FRPSOH[LW\� LQ� DSSDUHQWO\� VWUDLJKWIRUZDUG� TXHVWLRQV�� $� VLPSOH� DQVZHU� LV�FHUWDLQO\� QRW� SRVVLEOH�� EXW� DW� OHDVW�ZH� FDQ�EH� FOHDU� DERXW� WKH�PDLQ� IDFWRUV�ZKLFK�JDYH�ULVH�WR�FRPSOLFDWLRQV���
� $V�IDU�DV�6/$�LV�FRQFHUQHG��YLHZV�RQ�WKH�UROH�RI�WKH�/� VHHP�WR�IDOO�LQWR�WZR� H[WUHPHV�� )LUVW�� WKHUH� LV� WKH� K\SRWKHVLV� WKDW�/� DFTXLVLWLRQ� LV� VWURQJO\�LQIOXHQFHG� E\� WKH� OHDUQHU¶V� /�� $W� WKH� RSSRVLWH� H[WUHPH�� WKHUH� LV� WKH�K\SRWKHVLV�WKDW�ERWK�WKH�/� DQG�/� FR�H[LVW�LQ�WKH�OHDUQHU�SHDFHIXOO\��WKDW�LV��������������������������������������������������������������������������
«�BBBBBBBBBBBBBBBBB�� 7KLV� SDSHU� RZHV� LWV� LGHD� DQG� OD\RXW� WR� (OOLV� ������� DQG� 'XOD\� HW� DO�� �������� GXO\� DFNQRZOHGJHG�
KHUHDIWHU��,�DOVR�ZRXOG�OLNH�WR�DFNQRZOHGJH�WKH�VXSSRUW�DQG�DVVLVWDQFH�RI�D�QXPEHU�RI�SHRSOH��LQ�SDUWLFXODU�
)DZ]LD�6��$EGXOODK��$EGXOODK�$O�.DI��0��1��.��%RVH��5DILT�$O�6KDPLU\�DQG�)HU\DO�$O�0DTWDUL��7KHLU�
KHOS�KDV�EHHQ�LQVWUXPHQWDO�LQ�VKDSLQJ�DQG�UHYLVLQJ�WKH�PDQXVFULSW�RI�WKH�SDSHU�����



��� � ������������������������������������$'(/�0��6��$662'$4,����

ZLWK�QR�RQH�KDYLQJ�H[SOLFLW�LQIOXHQFH�RQ�WKH�RWKHU��%URDGO\�VSHDNLQJ��WKHUH�ZDV�D�VKLIW�LQ�HPSKDVLV�LQ�6/$�IURP�D�SUH�RFFXSDWLRQ�ZLWK�WKH�EHKDYLRXULVW�QRWLRQ�RI�/� LQWHUIHUHQFH��ZKLFK�DWWDFKHG�JUHDW�LPSRUWDQFH�WR�WKH�UROH�RI�WKH�/�� WR� DQ� LQWHUHVW� LQ� D� QHZ� VXFFHVVLRQ� RI� QRWLRQV� ZKLFK� DUJXHG� IRU� PRUH�FRJQLWLYH� DQG� VRFLRFXOWXUDO� LQWHUSUHWDWLRQV� RI� 6/$� XQGHU� WKH� LQIOXHQFH� RI�VXFK� GLVFLSOLQHV� DV� SV\FKROLQJXLVWLFV� DQG� VRFLROLQJXLVWLFV�� :KHUH� WKHVH�QRWLRQV�DQG�SHUVSHFWLYHV�DUH� FRQFHUQHG�� WKH� UROH�RI� WKH�/� LV�HLWKHU�GHQLHG�WRWDOO\��RU�DW�OHDVW�PLQLPL]HG��,Q�P\�YLHZ��WKH�WUXWK�VHHPV�WR�OLH�VRPHZKHUH�EHWZHHQ�WKHVH�WZR�SRVLWLRQV��� 7DNLQJ�VXFK�GLVSDULW\�LQ�YLHZV�LQWR�FRQVLGHUDWLRQ��WKLV�SDSHU�DWWHPSWV�WR�UHWKLQN� WKH� UROH� RI� WKH� ILUVW� ODQJXDJH� LQ� VHFRQG� ODQJXDJH� DFTXLVLWLRQ� E\�IRFXVLQJ�RQ�<HPHQL�$UDE�OHDUQHUV�RI�(QJOLVK��DQG�E\�EULQJLQJ�LQ�OLQJXLVWLF�DV� ZHOO� DV� QRQ�OLQJXLVWLF� GDWD� WKDW� DUH� LQGLFDWLYH� RI� WKH� LQIOXHQFH� RI� /�$UDELF�RQ�/� (QJOLVK��)RU�WKH�SXUSRVHV�RI�WKH�VWXG\��DWWHQWLRQ�LV�SDLG�WR�WKH�YDULRXV�K\SRWKHVHV�WKDW�KDYH�FRQFHUQHG�WKHPVHOYHV�LQ�RQH�ZD\�RU�DQRWKHU�WR�DGGUHVV� WKLV� DVSHFW� RI� 6/$��7KHVH� K\SRWKHVHV� DUH� µ&RQWUDVWLYH�$QDO\VLV�¶�µ8QLYHUVDO� *UDPPDU�¶� µ(UURU� $QDO\VLV�¶� µ&RQWUDVWLYH� 3UDJPDWLFV�¶�µ&RQWUDVWLYH�'LVFRXUVH�$QDO\VLV�¶� DQG� µ&RQWUDVWLYH�5KHWRULF�¶�2YHUDOO�� WKH�SDSHU� DWWHPSWV� WR� GHYHORS� WKHVH� WKHRUHWLFDO� VWDQFHV�� OLQNLQJ� WKHP� WR� WKH�PDMRU�TXHVWLRQ�RI� WKH� UROH�RI� WKH�/� �$UDELF�� LQ� WKH� DFTXLVLWLRQ�RI� WKH�/��(QJOLVK��� LW�DUJXHV�WKDW�WKH�SULQFLSOH�RI�FRPSDULQJ�RU�FRQWUDVWLQJ�ODQJXDJHV�LV� SRWHQWLDOO\� D� µFRUUHFW� RQH¶�� LW� DGYRFDWHV� WKH� QHHG� WR� UHFRQVLGHU� WKH�DVVXPSWLRQ� DERXW� WKH� UHODWLRQVKLS� EHWZHHQ� /� DFTXLVLWLRQ� DQG� /�GHYHORSPHQW�� DQG� LW� ILQDOO\� VXJJHVWV� D� VKLIW� WRZDUGV� LQYROYLQJ� PRUH�SUDJPDWLF�LVVXHV�LQ�&RQWUDVWLYH�$QDO\VLV��%XW��EHIRUH�WKH�SDSHU�ODXQFKHV�LQWR�D GLVFXVVLRQ�RI�WKHVH�LVVXHV��WZR�LPSRUWDQW�SRLQWV�PXVW�EH�PDGH�FOHDU��)LUVW��WKH�SDSHU��GXH�WR�WKH�OLPLWDWLRQ�RI�VSDFH�DV�ZHOO�DV�LWV�WKHRUHWLFDOO\�SOXUDOLVW�DQG�VXJJHVWLYH�RULHQWDWLRQ��ZLOO�QRW�JLYH�D�GHWDLOHG�DFFRXQW�RI�WKH�LVVXHV� LW�LQFRUSRUDWHV�� QRU� ZLOO� LW� DWWHQG� WR� WKH� FODULW\� RI� FRQFHSWV� XVHG� KHUHDIWHU��6HFRQG�� LQ� WKH� FRQWH[W� RI� WKLV� W\SH� RI� 6/$� UHVHDUFK� �L�H�� FRPSDUDWLYH�UHVHDUFK���WKH�QRUP�KDV�RIWHQ�EHHQ�WR�FRQWURO�WKH�FRPSDULVRQ�E\�PDLQWDLQLQJ��������
��
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��6RPH�RI�WKH�UHPDUNV�DGRSWHG�LQ�WKLV�SDSHU�GUDZ�RQ�WKH�DXWKRU¶V�REVHUYDWLRQ��LQWXLWLRQ�DQG�H[SHULHQFH�RI�
WHDFKLQJ�(QJOLVK�LQ�<HPHQL�VFKRROV�DQG�FROOHJHV��LQ�RWKHU�ZRUGV��WKH\�DUH�FRQMHFWXUDO�DQG�UHTXLUH�PRUH�
VFLHQWLILF�VXSSRUW��$V�:DUGKDXJK�������������TWG��LQ�%URZQ�������������QRWHG�WKDW�FRQWUDVWLYH�DQDO\VLV�
³KDV� LQWXLWLYH� DSSHDO�´� DQG� WKDW� WHDFKHUV� DQG� OLQJXLVWV� KDYH� VXFFHVVIXOO\� XVHG� ³WKH� EHVW� OLQJXLVWLF�
NQRZOHGJH�DYDLODEOH«LQ�RUGHU�WR�DFFRXQW�IRU�REVHUYHG�GLIILFXOWLHV�LQ�/��OHDUQLQJ�´��
� 6HH�H�J��6DMDYDDUD��������(OOLV���������&DWKHUFROH��������2GOLQ��������*DVV�DQG�6HOLQNHU��������������
0DKPRXG������������D��E��$O�6KDPLU\��������
��,QWHUHVWHG�UHDGHUV��KRZHYHU��DUH�UHIHUUHG�WR�WKH�PDMRU�ZRUNV�GRQH�LQ�WKLV�GRPDLQ��VRPH�RI�ZKLFK�KDYH�
EHHQ�PHQWLRQHG�LQ�WKH�%LEOLRJUDSK\��)RU�LQVWDQFH��EHVLGH�WKH�SDSHU¶V�FRQGHQVHG�EXW�KRSHIXOO\�V\VWHPDWLF�
DFFRXQW�RI� WKH� WKHRUHWLFDO� IRXQGDWLRQV� �L�H�� VWDJHV� DQG� WKHRULHV��RI�6/$��PRUH�GHWDLOHG� UHYLHZV�FDQ�EH�
IRXQG�LQ�RWKHU�VRXUFHV��H�J��'XOD\�HW�DO���������(OOLV�������������0F/DXJKOLQ��������6HOLQNHU��������*DVV�
DQG�6HOLQNHU��������������6PLWK��������&RRN��������0LWFKHOO�DQG�0\OHV��������
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LGHQWLFDOO\�WKH�WZR�OHYHOV�RI�ERWK�WKH�/� DQG�/� DOO�WKURXJK���)RU�H[DPSOH��LQ�WKH�SUHVHQW�VWXG\��ZH�VKRXOG�QRW�FRPSDUH�6WDQGDUG�(QJOLVK��6(��KHUHDIWHU��ZLWK� FROORTXLDO�$UDELF� RU� 6WDQGDUG�$UDELF� �6$�� KHUHDIWHU��ZLWK� FROORTXLDO�(QJOLVK��7KLV�PD\�EH�MXVWLILDEOH�DV�ORQJ�DV�WKH�6/$�OLWHUDWXUH�LV�FRQFHUQHG��GHVFULSWLRQ� UHQGHUHG� LQ� WKLV� ZD\� LV� EHOLHYHG� WR� OHDG� WR� V\VWHPDWLF��JHQHUDOL]DEOH�DQG�SUHGLFWDEOH� FRQFOXVLRQV��+RZHYHU�� WKH�FODLP�KHOG� LQ� WKLV�SDSHU� LV� WKDW� FRPSDULQJ� SDUDOOHOV� LQ� WKH� VHQVH� VXJJHVWHG� DERYH� LV� QRW� DQ�DEVROXWH��GHILQLWLYH�UXOH��DQG�WKDW�FRPSDULVRQ�FDQ�DOVR�EH�PDGH�HLWKHU�ZD\��WKDW�LV�� WR�FRPSDUH�PRGHUQ�VWDQGDUG�RU��QHFHVVDULO\��FROORTXLDO�/� ZLWK�WKH�/�� 7KH�UHDVRQV�DUH�PDQ\�DQG�YDULHG��)LUVW�RI�DOO��LW�JRHV�ZLWKRXW�VD\LQJ�WKDW�V\QWDFWLF� IHDWXUHV� RI� WKH� VWDQGDUG� ODQJXDJH�� DQG� WKRVH� RI� PRVW� FROORTXLDO�ODQJXDJHV� DUH� VLPLODU�� QHYHUWKHOHVV�� WKHUH� LV� QR� GHDUWK� RI� HYLGHQFH� WKDW� LQ�RWKHU� DUHDV� RI� ODQJXDJH�� VXFK� DV� SKRQRORJ\�� PRUSKRORJ\� DQG� YRFDEXODU\��GLIIHUHQFHV�GR�DSSDUHQWO\�H[LVW�� ,Q� WKH�FRXUVH�RI�/� DFTXLVLWLRQ�� LW� LV� WKHVH�FROORTXLDO�SURSHUWLHV�WKDW�UHPDLQ�SHUVLVWHQW�LQ�WKH�VSHHFK�RI�/� XVHUV��PDNLQJ�WKHP� �L�H�� /� XVHUV�� OLQJXLVWLFDOO\� GLVWLQJXLVKDEOH� IURP� HDFK� RWKHU�� )RU�
H[DPSOH��WKH�$UDELF�OHWWHU�µ ¶ DV�LQ� ��KDGD��� µWK¶�DV�LQ�WKLV�LQ�(QJOLVK��KDV�
WKUHH�GLVWLQFW�SKRQRORJLFDO�UHDOL]DWLRQV��GHSHQGLQJ�RQ�ZKHWKHU� LW� LV�XVHG�LQ�6$�DQG�RU�LWV�FROORTXLDO�YHUVLRQV��7KHVH�DUH�LOOXVWUDWHG�DV�IROORZV��
����������������� $UDELF�/HWWHU� 6$� &ROORTXLDO�$UDELF�� µ ¶ � �

������
� � �H�J��,EE�$UDELF���
� � �H�J��$GHQ�$UDELF��
� � �H�J��(J\SWLDQ�$UDELF��

�

2EYLRXVO\�� WKH� XVH� RI� DOWHUQDWLYH� FROORTXLDO� VRXQGV�� QDPHO\� � � DQG� � � LV�
ZKDW� GLVWLQJXLVKHV� ERWK� $GHQ� DQG� (J\SWLDQ� GLDOHFWV� IURP� 6$� DV� ZHOO� DV�RWKHU�$UDELF� GLDOHFWV�� ,QWHUHVWLQJO\� HQRXJK�� LW� LV� WKHVH� GLDOHFWDO� SURSHUWLHV��UDWKHU�WKDQ�WKRVH�RI�6$���ZKLFK�$UDE�OHDUQHUV�UHDGLO\� WUDQVIHU�LQWR� WKH�/��(QJOLVK���WKH\�RIWHQ�SURQRXQFH�WKH�(QJOLVK�VRXQG��è���DV�LQ�WKLV� DV��è����G��RU��]���KHQFH��è,V����G,V��RU��],V�����7KH�LVVXH�RI�WKH�UROH�RI�/� GLDOHFWV�LQ�/� DFTXLVLWLRQ�FDQ�DOVR�EH�UDLVHG�WR�TXHVWLRQ�WKH�HOLJLELOLW\�RI�XVLQJ�VWDQGDUG�ODQJXDJH�DV�WKH�RQO\�VRXUFH�RI�GHVFULSWLYH�GDWD�IRU�FRPSDULQJ�WKH�WZR�ODQJXDJHV�LQ�TXHVWLRQ��)RU�H[DPSOH��LW� KDV� EHHQ� D� FRPPRQ� SUDFWLFH� DPRQJ� WKH� UHVHDUFKHUV� FRPSDULQJ� WKH�SKRQHWLF�V\VWHPV�RI�ERWK�$UDELF�DQG�(QJOLVK� WR�FLWH� WKH�$UDELF�FRQVRQDQW�
OHWWHU�µ ¶ DV�EHLQJ�SKRQHWLFDOO\�VLPLODU�WR�WKH�(QJOLVK�VRXQG��:� �DV�LQ�MRE������������������������������������������
«���������������������
�
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��)ULHV�����������
��4DILVKHK��������[LLL���
� 6HH�$SSHQGLFHV���DQG���IRU�WUDQVFULSWLRQ�RI�$UDELF�DQG�(QJOLVK�VRXQGV�UHVSHFWLYHO\���
��7KHVH�SKRQRORJLFDO�UHDOL]DWLRQV�FDQ�EH�HTXDWHG�ZLWK�WKH�(QJOLVK�VRXQGV��è� � � � G � � D Q G � � ] � � U H V S H F W L Y H O \ � �
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IROORZLQJ�WKH�6$�GHVFULSWLYH�FRQYHQWLRQV��<HW��LQ�DFWXDOLW\�RWKHU�DFFRXQWV�GR�H[LVW��D�FORVHU� LQVSHFWLRQ�RI�FROORTXLDO�$UDELF� �H�J��<HPHQL�$UDELF��ZRXOG�SUDFWLFDOO\�UHYHDO�WKDW�WKH�DERYH�PHQWLRQHG�OHWWHU�LV�KHDUG�DQG�LGHQWLILHG�DV�ERWK��:� DQG��PRUH�FRPPRQO\���J�� �D�WKLUG�VRXQG�EHLQJ��M���EXW�WKLV�RQH�LV�UHVWULFWHG� LQ� LWV� XVH��� EHFDXVH� RI� WKLV� LQWHUIHULQJ� HIIHFW� RI� /� GLDOHFWV²GLDOHFWDO�LQWHUIHUHQFH� LI�LW�ZLOO²PRVW�<HPHQL�OHDUQHUV�RI�(QJOLVK�XVH�ERWK�VRXQGV�LQ�(QJOLVK�LQWHUFKDQJHDEO\��7KXV��DQ�(QJOLVK�ZRUG��VXFK�DV�MRE�PD\�EH� SURQRXQFHG� E\� WKHP� DV� �:'E��� RU� PRUH� IUHTXHQWO\� �J'E��� ,Q� EULHI�� WR�
LJQRUH�WKH�LQIOXHQFH�RI�WKH�FROORTXLDO�GLDOHFWV��HVSHFLDOO\�WKRVH�RI�WKH�/�� RQ�/� DFTXLVLWLRQ� LV� WR� ZRUN� RXW� RI� FRQWH[W� DQG� WR� VDFULILFH� DXWKHQWLFLW\��SUDFWLFDOLW\� DQG� FRQVLVWHQF\�RI� UHVHDUFK� IRU� WKH� VDNH� RI� DUWLILFLDO� DQG� ULJLG�VFLHQWLILF�VLPSOLILFDWLRQ�RI�FRPSDUDWLYH�OLQJXLVWLF�VWXGLHV��7KLV�LV�QRW�WR�GHQ\�WKH�IDFW�WKDW�UHVHDUFK�LQWR�PRGHUQ�FROORTXLDO�GLDOHFWV��H�J��<HPHQL�$UDELF��LV�JDLQLQJ�D�ORW�RI�FXUUHQF\�LQ�WKH�ZRUOG�WRGD\��

«

�

� ,Q�ZKDW� IROORZV�� WKH� QRWLRQ� RI� /� LQWHUIHUHQFH� ZLOO� EH� H[DPLQHG�ZLWK�VWUHVV�RQ�LWV�PDMRU�FRQWULEXWLRQ�WR�6/$��L�H��SUHGLFWLRQ�RI�SRWHQWLDO�HUURUV����
����,V�6/$�VWURQJO\�LQIOXHQFHG�E\�WKH�/�"
�$SSDUHQWO\��WKH�VWURQJHVW�SRVLWLRQ�UHJDUGLQJ�WKH�LQIOXHQFH�RI�WKH�OHDUQHU¶V�/�RQ�6/$�ZDV� WKH� RQH� DGYRFDWHG�ZLWKLQ� WKH� IUDPHZRUNV� RI� µEHKDYLRXULVP¶�DQG� µVWUXFWXUDOLVP�¶� $FFRUGLQJ� WR� WKHVH� WKHRULHV�� WKH� UROH� RI� WKH� /� LV�SHUYDVLYH�� DQG� FRXOG� EH� VHHQ� LQ� WHUPV� RI� µLQWHUIHUHQFH¶� DQG� µWUDQVIHU�¶�,QWHUIHUHQFH�LV�FRQFHUQHG�ZLWK� WKH�ZD\�LQ�ZKLFK�WKH�/� LQWHUIHUHV�ZLWK� WKH�OHDUQLQJ� RI� WKH� /�����7R� SXW� LW� DQRWKHU� ZD\�� ZKHUH� WKHUH� LV� D� VWUXFWXUDO�GLVFUHSDQF\�EHWZHHQ�WKH�/� DQG�WKH�/�� HUURUV�ZLOO�RFFXU��³VXFK�HUURUV�DUH�VDLG� WR� EH� WKH� LQIOXHQFH� RI� WKH� OHDUQHU¶V� /� KDELWV� RQ� /� SURGXFWLRQ�´���/LNHZLVH��ODQJXDJH�WUDQVIHU�LV�³WKH�HIIHFW�RI�RQH�ODQJXDJH�RQ�WKH�OHDUQLQJ�RI�DQRWKHU�´���7UDQVIHU�LV�RI�WZR�FRPPRQ�W\SHV��µSRVLWLYH�WUDQVIHU¶�ZKLFK�KHOSV�RU�IDFLOLWDWHV�OHDUQLQJ�ZKHQ�ERWK�WKH�/� DQG�/� ³KDYH�WKH�VDPH�IRUP´��DQG�µQHJDWLYH� WUDQVIHU�¶�DOVR�NQRZQ�DV�µLQWHUIHUHQFH¶��VHH�DERYH��ZKLFK�LV�³WKH�XVH� RI� D� QDWLYH�ODQJXDJH� SDWWHUQ� RU� UXOH� ZKLFK� OHDGV� WR� DQ� (5525� RU�LQDSSURSULDWH� IRUP� LQ� WKH�7$5*(7�/$1*8$*(�´���2I� WKH� ODWWHU� W\SH�RI�WUDQVIHU��+��'RXJODV�%URZQ��������VD\V��
�

�
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���� � � «ZH� FRPPRQO\� REVHUYH� LQ� VHFRQG� ODQJXDJH� OHDUQHUV� D� SOHWKRUD� RI� HUURUV�DWWULEXWDEOH� WR� WKH� QHJDWLYH� WUDQVIHU� RI� WKH� QDWLYH� ODQJXDJH� WR� WKH� WDUJHW�ODQJXDJH«(QJOLVK�OHDUQHUV�IURP�VXFK�QDWLYH�ODQJXDJH�EDFNJURXQGV�DV�*HUPDQ��)UHQFK��6SDQLVK��DQG�-DSDQHVH��IRU�H[DPSOH��XVXDOO\�FDQ�UHDGLO\�EH�GHWHFWHG�E\�QDWLYH�(QJOLVK�VSHDNHUV�E\�HDVLO\�LGHQWLILDEOH�DFFHQWV�>LQ�WKH�VSRNHQ�RU�ZULWWHQ�ZRUG@«&RQVLGHU���0DUN�7ZDLQ
V�7KH�,QQRFHQWV�$EURDG� ������������� LQ�ZKLFK�WKH�)UHQFK�VSHDNLQJ�JXLGH�LQWURGXFHV�KLPVHOI���
��

, I � ] H � ] K H Q W O H P D Q V � Z L O O � W R � P H � P D N H � ] H � J U D Q G H � K R Q Q H X U � W R � P H � U D W W D L Q � L Q � K H H V �
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�$V� WKH� DERYH� H[FHUSW� VKRZV�� WUDQVIHU� IURP� WKH� /� WDNHV� SODFH� DW� YDULRXV�ODQJXDJH� OHYHOV�� V\QWDFWLF�� VHPDQWLF��PRUSKRORJLFDO� DQG�SKRQRORJLFDO��7KH�LQIOXHQFH�RI�$UDELF�RQ�WKH�DFTXLVLWLRQ�RI�(QJOLVK�LV�OLNHO\�WR�EH�PRVW�HYLGHQW����������
���LQ�V\QWD[��SKRQRORJ\�DQG�YRFDEXODU\��
�����7UDQVIHU�RI�6\QWDFWLF�5XOHV�
�(UURUV�UHVXOWLQJ�IURP�WKH�WUDQVIHU�RI�V\QWDFWLF�UXOHV�IURP�$UDELF�DUH�LQ�IDFW�PDQ\�DQG�YDULHG�� DIIHFWLQJ�ERWK� WKH� VSRNHQ�DQG�ZULWWHQ�PRGHV�RI�(QJOLVK��)RU� H[DPSOH�� D� <HPHQL� OHDUQHU� RI� (QJOLVK� PD\� SURGXFH� D� JUDPPDWLFDOO\�LQFRUUHFW�VHQWHQFH� OLNH�6KH�JLUO�EHDXWLIXO� LQVWHDG�RI�6KH LV�D�EHDXWLIXO�JLUO�ZKHQ�DWWHPSWLQJ�WR�FRPPXQLFDWH�LQ�(QJOLVK��WKXV�IORXWLQJ�WKH�(QJOLVK�UXOHV�RI� XVLQJ� WKH� µFRSXOD� EH�¶� WKH� µLQGHILQLWH� DUWLFOH¶� DQG� WKH� µDGMHFWLYH�QRXQ�
SDWWHUQ¶�DOWRJHWKHU��EHFDXVH�RI�WKH�WUDQVIHU�RI�WKH�$UDELF�SDWWHUQ� �º º
�KL�\D� ELQW�XQ� MDPLODK��� $QRWKHU� VWXPEOLQJ� EORFN� IRU� <HPHQL� OHDUQHUV�FRQFHUQV� WKH� XVH� RI� SUHSRVLWLRQV� LQ�(QJOLVK��$UDELF� FDQ� VRPHWLPHV� XWLOL]H�RQH�SUHSRVLWLRQ��H�J��µIL¶� �µLQ¶�LQ�(QJOLVK��WR�H[SUHVV�ERWK�WLPH�UHODWLRQVKLS�DQG�SODFH�UHODWLRQVKLS�UHJDUGOHVV�RI�WKH�QRXQ�WKDW�IROORZV�LW��%XW��LQ�(QJOLVK�WKHVH� UHODWLRQVKLSV� DUH� RIWHQ� KLJKO\� FRQYHQWLRQDOL]HG�� LQ� D� VLPSOHU� WHUP��FHUWDLQ�SHUSRVLWLRQV�PXVW�JR�EHIRUH�FHUWDLQ�QRXQV��+HUH�DUH�VRPH�H[DPSOHV��
����� � 7LPH�5HODWLRQVKLSV 3ODFH 5HODWLRQVKLSV$UDELF (QJOLVK $UDELF (QJOLVK

IL�V�VD¶DK�DO�D�LUDK
IL������IL�WDQL�PLQ�PDULV�

DW WHQ�R¶FORFN�
�LQ������RQ�WKH��QG�RI�0DUFK�

IL�O�PDGUDVDK�
�IL�O�KDGHHTD�IL�O�PD]UD
DK�

DW VFKRRO�
�LQ�WKH�SDUN�RQ�WKH�IDUP�

�

�,Q� VXFK� D� VLWXDWLRQ�� $UDELF²HVVHQWLDOO\� D� VLPSOHU� V\VWHP� ZLWK� UHJDUG� WR�SUHSRVLWLRQV²EHFRPHV� DQ� DG� KRF� UHVRXUFH� RQ� ZKLFK� <HPHQL� OHDUQHUV
«��
��GUDZ� WR� RYHUFRPH� WKH� GLIILFXOWLHV� DULVLQJ� ZLWK� WKH� OHDUQLQJ� RI� (QJOLVK�SUHSRVLWLRQV�� ,Q� PRVW� FDVHV�� KRZHYHU�� HUURUV� LQYDULDEO\� RFFXU� GXH� WR� WKH�LUUHGXFLEOH� GLIIHUHQFHV� LQ� WKH� XVH� RI� SUHSRVLWLRQV� EHWZHHQ� WKH� WZR�����������
«��
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ODQJXDJHV��YL]��$UDELF�DQG�(QJOLVK������������������ ,Q�IDFW��WKH�UROH�RI�$UDELF�LQ�WKH�DFTXLVLWLRQ�RI�SUHSRVLWLRQV�LQ�(QJOLVK�LV�QR�PRUH�SHUYDVLYH� WKDQ� LWV� UROH� LQ� WKH� DFTXLVLWLRQ�RI� RWKHU� WHDVHUV� VXFK� DV�DUWLFOHV��SURQRXQV��WHQVH�V\VWHP��PXOWL�ZRUG�YHUEV��H�J��IRUN�RYHU� ULS�RII� FXW�GRZQ�RQ��� LQWHUURJDWLRQ�� VXEMHFW�YHUE� DJUHHPHQW�� LQYHUVLRQ��ZRUG� RUGHU�� WR�PHQWLRQ�EXW� D� IHZ�� ,�ZRQGHU� KRZ�D�<HPHQL� OHDUQHU²RU�DQ\�RWKHU� OHDUQHU�ZKRVH�QDWLYH�ODQJXDJH�ODFNV�D�VSHFLILF�UXOH�IRU�RUGHULQJ�PRGLI\LQJ�HOHPHQWV�EHIRUH�QRXQV²ZRXOG�EH�DEOH�WR�UH�RUGHU�WKH�IROORZLQJ�VFUDPEOHG�SKUDVH��
����� UHG� JODVV� ROG� ORYHO\� D� *HUPDQ� IORZHU� URXQG� YDVH�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�� 7KH�DIRUHPHQWLRQHG�H[DPSOHV�FDSWXUH�VRPH�RI�WKH�REVHUYHG�GLIILFXOWLHV�LQ� OHDUQLQJ� WKH�(QJOLVK� JUDPPDU�� 7KH� LQWHUIHUHQFH� RI�$UDELF�ZLWK�(QJOLVK�KDV�D�QHJDWLYH�HIIHFW��KHQFH�µQHJDWLYH�WUDQVIHU¶��LQ�RWKHU�ZRUGV��LQWHUIHUHQFH�PD\�HLWKHU�SUHYHQW�RSWLPDO�(QJOLVK� OHDUQLQJ� OHDGLQJ� WR�ZKDW�6HOLQNHU�FDOOV�µIRVVLOL]DWLRQ¶�RU�GHOD\�WKH�OHDUQHU¶V�PDVWHU\�RI�WKH�/� �L�H��(QJOLVK�����
����7UDQVIHU�RI�3KRQRORJLFDO�5XOHV���
�,Q�SRSXODU�RSLQLRQ��WKH�PDMRU�LPSDFW�WKH�/� PD\�KDYH�RQ�6/$�KDV�WR�GR�ZLWK�WKH� WUDQVIHU� RI� /� SKRQRORJLFDO� UXOHV�� 7KLV� LV� URXWLQHO\� REYLRXV� IURP� WKH�IRUHLJQ�DFFHQW�LQ�WKH�/� VSHHFK�RI�OHDUQHUV��$OPRVW�XQGHU�QR�FLUFXPVWDQFHV�ZRXOG� D� IRUHLJQ� OHDUQHU�� VD\� DQ� ,QGLDQ� OHDUQHU� RI� (QJOLVK�� ORVH� D� WUDFH� RI�KLV�KHU�QDWLYH�DFFHQW�LQ�WKH�/�� ZKDWHYHU�OHYHO�RI�FRPSHWHQFH�KH�VKH�PLJKW�UHDFK� LQ� WKH� /�� (YHQ� ZHOO�HTXLSSHG� WHDFKHUV� RI� (QJOLVK� FDQ� KDUGO\�FLUFXPYHQW�RU�HVFDSH�WKLV�LQWHUIHULQJ�HIIHFW�RI�DFFHQW��,I�DQ�/� OHDUQHU�KDG�QR�GLUHFW� DQG� HDUO\� H[SRVXUH� WR� WKH� QHZ� ODQJXDJH�� SKRQRORJLFDO� HUURUV�ZRXOG��SHUSHWXDWH��*HQHUDOO\�VSHDNLQJ��<HPHQL�OHDUQHUV�PDNH�PRVW�RI�WKHLU�HUURUV�LQ�WKLV� DUHD� RI� WKH� (QJOLVK� ODQJXDJH�� *LYHQ� EHORZ� DUH� VRPH� SUREOHP� DUHDV�ZKHUH�WKH�SKRQRORJLFDO�UXOHV�RI�(QJOLVK�DUH�YLRODWHG�E\�WKH�<HPHQL�OHDUQHU��
�������3KRQHPHV��$ <HPHQL� OHDUQHU� RI� (QJOLVK� RIWHQ�� EXW� QRW� DOZD\V�� PDNHV� QR� GLVWLQFWLRQ�EHWZHHQ� WKH� IROORZLQJ� VRXQGV� �FRQVRQDQW� VRXQGV� DQG� YRZHO� VRXQGV���EHFDXVH�VXFK�SKRQHPLF�GLIIHUHQFHV�DUH�DOPRVW�QRQ�H[LVWHQW�LQ�KLV�KHU�QDWLYH�ODQJXDJH��L�H��$UDELF����
�
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��������&RQVRQDQW��6RXQGV
� 6RXQG ([DPSOH �SURQRXQFHG�DV� 6RXQG ([DPSOH�S� SUD\ �E� EUD\

�:� MXVW � �J� JXVW��µJ¶�LV�D�FROORTXLDO��$UDELF�UHVWULFWHG��
���������VRXQG�� �� � LQYDVLRQ � ��� LQYHUVLRQ

� � VLQN � �Q� VLQ �� � � � L V � SU R Q R X Q F H G � D V � � Q � �

����µGDUN¶�O � OXOO �
�µFOHDU¶O� OXOO � $ O PR V W � W KH � V D PH � SU R Q X Q F L D W L R Q � L V �

� � � � � � � � � � D V V L J Q H G � W R � � O � � L Q � E R W K� SR V L W L R Q V �� � ��Y�� YDVW � �I� IDVW
� � WKUHH � �W� WUHH��,Q�WKH�FDVH�RI�$GHQHVH�OHDUQHUV�RI�(QJOLVK�

�è�� WKHQ � �G� GH Q � � �,Q�WKH�FDVH�RI�$GHQHVH�OHDUQHUV�RI�(QJOLVK� � �

�W��� FKLSV � ��� VKL S V �)RU� WKLV� YHU\� UHDVRQ�� FKLSV�� XVHG� DV� D�
ORDQ�ZRUG� LQ� FROORTLXDO� $UDELF�� LV� EHLQJ�
SURQRXQFHG�DV�VKLSV��� �

�,Q� DGGLWLRQ�� <HPHQL� OHDUQHUV� DUH� QRWHG� WR� QHJDWLYHO\� WUDQVIHU� WKH� $UDELF�
UHVWULFWHG�VRXQG��ú� �RU�µ ¶ XVLQJ�$UDELF�DOSKDEHWLF�FRQYHQWLRQV��LQWR�(QJOLVK�
WKHUHE\�SURQRXQFLQJ�ZRUGV�VXFK�DV�VXQ� VRPH� VPDOO�DV�úXQ� úRPH� úPDOO� 7KH�RWKHU�LQGLYLGXDO�FRQVRQDQW�VRXQGV��E����G����K����N����P����Q����U���H[FHSW�ZKHQ�XVHG�DV�D�UHWURIOH[����V��� ������W��� � ����è����Z����]���DQG��M��DUH�FRPPRQ�WR�ERWK�$UDELF�DQG�(QJOLVK��KHQFH�UHODWLYHO\�HDVLHU�WR�UHFRJQL]H�DQG�SURGXFH��
� � � � � ����� 9RZHO�6RXQGV
� �H� WHQ �,� WLQ�D�� DXQW � � DQW

�8� SXW �'� SRW
� � DQRWKHU � � DQW
�, � KHUH �H �U�� KDLU
� 8� WRQH � � WRUQ

���������2WKHU�FDVHV�
�

�8 � DV�LQ��SRRU� ZLOO�EH�SURQRXQFHG�DV��SX�U��
� �H,� DV�LQ��PDNH�ZLOO�EH�SURQRXQFHG�DV��PL�N��RU��PHN��
� � �� DV LQ��ILUVW��WXUQ�ZLOO�EH�SURQRXQFHG�DV��IHULVW��WHUQ��� µPXWH¶�U�DV LQ�WXWRU�ZLOO�EH�SURQRXQFHG�DV��WMX�W U���7KLV�XVH�RI�U�VRXQG�LV��� WRWDOO\�GLIIHUHQW�IURP�WKH�IODS�XVHG�E\�VRPH�QDWLYH�VSHDNHUV�RI�(QJOLVK���
�7KH�RWKHU�VRXQGV���X�����L�����D , � DQG��-� DUH�UHODWLYHO\�HDVLHU��KHQFH�PRUH�HDVLO\�OHDUQDEOH��
�������$FFHQW��6WUHVV�3ODFHPHQW�DQG�,QWRQDWLRQ�
�<HPHQL� OHDUQHUV� GR� QRW� YHU\� RIWHQ� UHFRJQL]H�� OHW� DORQH� SURGXFH�� WKH�GLVWLQFWLRQ� LQ� DFFHQW� RI� WKH� IROORZLQJ� (QJOLVK�ZRUGV�ZKHQ� SURQRXQFHG� DV�
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YHUEV�RU� DGMHFWLYHV� RU�QRXQV��5HDVRQV� IRU� WKLV�SKHQRPHQRQ� VWHP� IURP� WKH�IDFW� WKDW� $UDELF� LV� D� KLJKO\� GHULYDWLRQDO� ODQJXDJH� LQ� ZKLFK� WKHUH� LV� QR�GLVWLQFWLRQ�EDVHG�RQ�V\OODELF�SDWWHUQV�� � �&RQVLGHU�WKHVH�H[DPSOHV���
� � ������ 9HUE $GMHFWLYH 1RXQ

FRP
SOHWH� �\XNPLO�� 
FRPSO H W H � � � � � PX NW D PL O � ND PH O � � ����
� LP
SRUW� �\DVWDZULG�� � ���� 
LPSRUW� �LVWLUDDG��

SHU
IHFW� �\XWLP�� 
SHUIHFW� �WDP�� � ����
� FRQ
GXFW� �\XGLU�� � ���� 
FRQGXFW� �LGDUDK��
� H[
SRUW�� �\XVDGGLU�� � ���� 
H[SRUW� �WDVGLU��
� VXE
MHFW� �\XNGL¶�� � ���� 
VXEMHFW� �NDGL¶��
� LQ
VXOW� �\XKLQ�� � ���� 
LQVXOW�� �LKDQDK��

�:H�FDQ�DOVR�DGG�WR�WKLV�WKH�LPSRUWDQW�IDFW�WKDW�³$UDE�WUDGLWLRQ�LQVLVWV�RQ�YHU\ �

GLVWLQFW�DUWLFXODWLRQ�RI�HYHU\�OHWWHU�RI�WKH�DOSKDEHW�´� � � $QG�WKLV�WHQGV�WR�PDNH �

<HPHQL� OHDUQHUV� GRXEOH� WKH� SURQXQFLDWLRQ� RI� (QJOLVK� FRQVRQDQWV� �D�SKHQRPHQRQ�NQRZQ�DV� µFRQVRQDQW�GRXEOLQJ¶��� VR� �H
IHNW��DIIHFW� DQG� �H
VHL��HVVD\�EHFRPH��H
I�IHNW��DQG��H
V�VHL���7KH\�RIWHQ�IDLO�WR�DGRSW�ZHDN�IRUPV�DQG�OLWWOH�ZRUGV�LQ�FRQQHFWHG�VSHHFK��H�J���KL�]�ELQ�W IUD�QV��+H¶V�EHHQ�WR�)UDQFH�LV�RIWHQ�DUWLFXODWHG�DV��KL��K ]�EL�Q�WX��IU QV���7KH\�HYHQ�PRUH�RIWHQ�XVH�DQ�LQWUXVLYH� YRZHO� EHWZHHQ� FRQVRQDQWV�� WKXV� � , J]�� WKLQJV� �QHNVW�� QH[W� DQG��OHVQ��OHVVRQ�DUH�XVXDOO\�SURQRXQFHG�DV� � , J, ]����QHNHVW���DQG��OHV'Q���7KH\�
DOVR� PLVSURQRXQFH� ZRUGV� FRQWDLQLQJ� PXWH� HOHPHQWV� VXFK� DV� KRXU�� WLUHG��UHVLJQ� SDOP��FRPE�$QRWKHU�SURSHUW\�RI�ODQJXDJH�WKDW�FDXVHV�WKH�µVWDFFDWR�EHDW¶�RI�<HPHQLV�VSHDNLQJ�(QJOLVK�LV�LQWRQDWLRQ��$V�LQWRQDWLRQ�LPSOLHV�ERWK�WKH�DWWLWXGH�RI�WKH�VSHDNHU�DQG�WKH�JUDPPDWLFDO�VWUXFWXUHV��$UDELF�DQG�(QJOLVK�VHHP�WR�GLYHUJH��SDUWLFXODUO\�ZLWK�UHVSHFW�WR�WKH�ODWWHU�DVSHFW��IRU�H[DPSOH��³ZKHUHDV�RUGHU�DQG�JUDPPDWLFDO�ZRUGV�DUH�WKH�PDMRU�VLJQDO�IRU�TXHVWLRQV�LQ�(QJOLVK��LQWRQDWLRQ�LV�WKH�PDMRU�VLJQDO�IRU�TXHVWLRQV�LQ�&ROORTXLDO�$UDELF�´� � �6R�D�TXHVWLRQ�OLNH�ZKDW� LV� KH� VD\LQJ"� LV� XVXDOO\� H[SUHVVHG� DV�ZKDW� KH� VD\V�EXW�ZLWK� D� ULVLQJ�SLWFK��UHWXUQLQJ� WR� LW� WKH� ORVW�HFKR�RI� WKH�RULJLQDO�TXHVWLRQ��+RZHYHU��ZKDW�<HPHQL�OHDUQHUV�DUH�RIWHQ�XQDZDUH�RI�LV�³WKH�DWWLWXGLQDO�UROH�RI�LQWRQDWLRQ�LQ�VSHHFK�´� � � � � �$QG�WKLV�LV�ZK\�WKH\�PD\�VRXQG�DEUXSW�DQG�FRPPDQGLQJ�ZKHQ�VSHDNLQJ�(QJOLVK���$V�KDV�EHHQ�VKRZQ�VR�IDU��WKH�LQIOXHQFH�RI�6$�RQ�WKH�OHDUQLQJ�RI�(QJOLVK�
�
�
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SKRQRORJ\� LV� YHU\� REYLRXV�� DQG� WR� QR� OHVVHU� GHJUHH� LV� WKDW� RI� FROORTXLDO�$UDELF� ZKLFK� PDQLIHVWV� LWVHOI� YLYLGO\� LQ� DOO� DVSHFWV� RI� WKLV� OHYHO� RI� WKH�(QJOLVK� ODQJXDJH��&RQVLGHULQJ� µWKH� KLHUDUFK\� RI� GLIILFXOW\¶� FRQVWUXFWHG� E\�&OLIIRUG� 3UDWRU� ������� IRU� WKH� OLQJXLVWLF� VWUXFWXUHV� RI� WZR� ODQJXDJHV� LQ�FRQWUDVW��RQH�FDQ�DOVR�GHVFULEH�WKH�WUDQVIHU�RI�$UDELF�SKRQRORJLFDO�UXOHV�DV�³WKH�KHLJKW�RI�LQWHUIHUHQFH´�RI�$UDELF�ZLWK�(QJOLVK�� � �
�����7UDQVIHU�RI�9RFDEXODU\�
��7\SHV� RI� HUURUV� DQG� VRXUFHV� RI� GLIILFXOW\� UHVXOWLQJ� IURP� WKH� WUDQVIHU� RI�YRFDEXODU\� IURP� WKH� OHDUQHU¶V� QDWLYH� ODQJXDJH�� QDPHO\� $UDELF�� GR� LQ� IDFW�PDQLIHVW� WKHPVHOYHV� ODUJHO\� LQ� DUHDV� DV� PXOWLSOH� DQG� YDULHG� DV� WKHVH��GHULYDWLRQ�� LQIOHFWLRQ�� FRPSRXQGLQJ�� PXOWL�ZRUG� YHUEV�� SKUDVHV�� VSHOOLQJ��LGLRPV�� ORDQ� ZRUGV� DQG� FROORFDWLRQV�� )RU� H[DPSOH�� LQ� $UDELF� YHUE�QRXQ�
FROORFDWLRQV�D�YHUE�OLNH� �\XOTL���WR�WKURZ�RU�FDVW�DZD\� KDV�WKH�FDSDFLW\�WR�
EH�RSHQ� WR� �SDUWQHUVKLS�ZLWK� D�ZLGH� UDQJH� RI� QRXQV��ZKHUH� WKH� HTXLYDOHQW�(QJOLVK�YHUE�GRHV�QRW�ILW��WKXV�FUHDWLQJ�WKH�SRVVLELOLW\�RI�WKH�W\SH�RI�HUURU�WR�EH�UHIHUUHG� WR�DV�D� µFROORFDWLRQDO�HUURU�¶� � �+HUH�DUH� WKH�$UDELF�FROORFDWLRQV�DQG�WKHLU�FRXQWHUSDUWV��LQ�QRQH�RI�ZKLFK�WKH�YHUE�WKURZ�RU�FDVW�DZD\�LV�XVHG��
��������$UDELF�VSHFLILF�FROORFDWLRQV�������� (QJOLVK�VSHFLILF�FROORFDWLRQV�

� � �\XOTL�PXKDGDUDWDQ�GDUVDQ��
�\XOTL�NLWDEDQ���

�\XOTL�
DOD\KL�DO�PDV XOL\DWD��
�\XOTL�
DOD\KL�VX"DODQ��
�\XOTL�DO�UX
ED�IL�TDOELKL���

WR JLYH�D�OHVVRQ�OHFWXUH���
WR PDNH�D VSHHFK��
WR SODFH�UHVSRQVLELOLW\�RQ�VRPHRQH�
WR DVN�VRPHRQH�D�TXHVWLRQ�
WR VWULNH�WHUURU�LQ�VRPHRQH
V�KHDUW���

�6LPLODUO\�� LQ�(QJOLVK� \RX� VKUHG� FDEEDJH�� VNLQ�RQLRQV�� VKHOO�QXWV�� DQG�SHHO�IUXLW��(DFK�YHUE�FDQ�EH�FRPELQHG�ZLWK�D�SDUWLFXODU�LWHP�LQ�WKH�OH[LFDO�SDWWHUQ��
ZKHUHDV��LQ�$UDELF�\RX�RQO\� �WXTD�LU��DOO�WKHVH�LWHPV����
� ,W�LV�ZLGHO\�EHOLHYHG�WKDW�IRUHLJQ�OHDUQHUV��<HPHQL�OHDUQHUV��LQ�WKLV�FDVH��VHOGRP� PDVWHU� WKHVH� FROORFDWLRQV� XQGHU� FXUUHQW� WHDFKLQJ� FRQGLWLRQV�� � �)XUWKHUPRUH�� WKH� OHDUQHU¶V�/� ³WXUQV�RXW� WR�KDYH�D�GHJUHH�RI� LQIOXHQFH� WKDW�JRHV� IDU� EH\RQG�ZKDW� HDUOLHU� �VPDOO�VFDOH�� VWXGLHV� KDYH� SUHGLFWHG�´� � � 7KLV�VLWXDWLRQ�KDV�EHHQ�DJJUDYDWHG�E\�WKH�IDFW�WKDW�YRFDEXODU\��XQOLNH�RWKHU�DUHDV
«�

�
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���1 H V V H O K D X I � � � � � � � � � � � � �
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RI�ODQJXDJH��LV�VWLOO�D�PXFK�QHJOHFWHG�DUHD�EHFDXVH�³OLWWOH�DWWHQWLRQ�KDV�EHHQ�JLYHQ�WR�WKH�HTXDOO\�LPSRUWDQW�PDWWHU�RI�YRFDEXODU\�DFTXLVLWLRQ�´� � � �:H�ZLOO�KDYH�QR�PRUH�WR�VD\�DERXW�YRFDEXODU\�RU�DQ\�RWKHU�DUHD�RI�ODQJXDJH�KHUH��� � �)ROORZLQJ� WKLV� UHDVRQLQJ�� OLQJXLVWV� KDYH� VRXJKW� D� FRPSDULVRQ� RI� D�OHDUQHU¶V�/� DQG�/� LQ WKH�KRSH�WKDW�SHRSOH�ZRUNLQJ�LQ�WKH�ILHOG�RI�6/$�DQG�6/� WHDFKLQJ�ZRXOG� DWWHQG� WR� WKH� OHDUQHUV¶� GLIILFXOWLHV� WKDW�PD\� DULVH� DV� D�UHVXOW�RI� WKH�VWUXFWXUDO�GLIIHUHQFHV�EHWZHHQ� WKH� WZR� ODQJXDJHV� LQ�TXHVWLRQ��7KLV� YHU\� DVVXPSWLRQ� JDYH� ULVH� WR� WKH� VR�FDOOHG� µ&RQWUDVWLYH� $QDO\VLV�+\SRWKHVLV�¶�ZKLFK�IURP�WKH�YHU\�RXWVHW��ZDV�GHYHORSHG�DV�DQ�DSSOLFDWLRQ�RI�VWUXFWXUDO� OLQJXLVWLFV� WR� ODQJXDJH� WHDFKLQJ�� ,W�ZDV� DOVR� WKH� VWURQJHVW� FODLP�PDGH�E\�WKH�EHKDYLRXULVWV�DQG�VWUXFWXUDOLVW�OLQJXLVWV�DERXW�WKH�LQIOXHQFH�RI�WKH�/� RQ�/� DFTXLVLWLRQ�� 7KH�HQWKXVLDVP�IRU�&RQWUDVWLYH�$QDO\VLV��&$��FDQ�EH� WUDFHG� WR� &KDUOHV� )ULHV� ZKR� ZURWH� LQ� KLV� ERRN� ������� 7HDFKLQJ� DQG�/HDUQLQJ�(QJOLVK�DV�D�)RUHLJQ�/DQJXDJH� ³7KH�PRVW�HIIHFWLYH�PDWHULDOV�DUH�WKRVH� WKDW� DUH� EDVHG� XSRQ� D� VFLHQWLILF� GHVFULSWLRQ� RI� WKH� ODQJXDJH� WR� EH�OHDUQHG��FDUHIXOO\�ZLWK�D�SDUDOOHO�GHVFULSWLRQ�RI� WKH�QDWLYH� ODQJXDJH�RI� WKH�OHDUUQHU�´� � 7KH�VWURQJHVW�YHUVLRQ�RI�WKH�K\SRWKHVLV�ZDV�H[SUHVVHG�E\�5REHUW�/DGR��������LQ�WKH�SUHIDFH�WR�/LQJXLVWLF�$FURVV�&XOWXUHV� ³7KH�SODQ�RI�WKH������������������������
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ERRN�UHVWV�RQ�WKH�DVVXPSWLRQ�WKDW�ZH�FDQ�SUHGLFW�DQG�GHVFULEH� WKH�SDWWHUQV�WKDW�ZLOO�FDXVH�GLIILFXOW\�LQ�OHDUQLQJ��DQG�WKRVH�WKDW�ZLOO�QRW�FDXVH�GLIILFXOW\��E\�FRPSDULQJ�V\VWHPDWLFDOO\�WKH�ODQJXDJH�DQG�WKH�FXOWXUH�WR�EH�OHDUQHG�ZLWK�WKH�QDWLYH�ODQJXDJH�DQG�FXOWXUH�RI�WKH�VWXGHQW�´� � � � � �+RZHYHU��WKH�&RQWUDVWLYH�$QDO\VLV�+\SRWKHVLV�GHFOLQHG�LQ�WKH�����V�DV�UHVHDUFK�UHVXOWV�UHYHDOHG�WKDW��
� � � � � � � � � � � � � � � � � � � � � � � � � �L�� ,Q�QHLWKHU�FKLOG�QRU�DGXOW�/� SHUIRUPDQFH�GR�WKH�PDMRULW\�RI�WKH��� JUDPPDWLFDO�HUURUV�UHIOHFW�WKH�OHDUQHU¶V�/� �LL� /� OHDUQHUV�PDNH�PDQ\�HUURUV�LQ�DUHDV�RI�JUDPPDU�WKDW�DUH�FRPSDUDEOH�LQ�ERWK�WKH�/� DQG�/� ²HUURUV�WKDW�VKRXOG�QRW�EH�PDGH�LI�µSRVLWLYH�WUDQVIHU¶�ZHUH�RSHUDWLQJ��LLL�� /� OHDUQHUV¶� MXGJHPHQWV� RI� WKH� JUDPPDWLFDO� FRUUHFWQHVV� RI�/� VHQWHQFHV�DUH�PRUH�UHODWHG�WR�/� VHQWHQFH�W\SH�WKDQ�WR�WKHLU�RZQ�/� VWUXFWXUH��LY�� 3KRQRORJLFDO�HUURUV�H[KLELW�PRUH�/� LQIOXHQFH�WKDQ�GR�JUDPPDWLFDO�HUURUV����
�7KH� FULVLV� LQ� WKH� &RQWUDVWLYH� $QDO\VLV� K\SRWKHVLV� JDYH� WKH� OHDG� WR� QHZ
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DSSURDFKHV� LQ� 6/$� LQYHVWLJDWLRQ�� YL]�� WKH� PHQWDOLVW� DQG� VRFLRFXOWXUDO�DSSURDFKHV�� ZKLFK� IRFXVHG� WKHLU� DWWHQWLRQ� RQ� QRWLRQV� RWKHU� WKDQ�LQWHUIHUHQFH²µOHDUQHU�VWUDWHJ\�¶�µODQJXDJH�LQWHUDFWLRQV¶�DQG�µFRPPXQLFDWLRQ�VWUDWHJLHV�¶�7KH�/� DQG� WKH�/�� DFFRUGLQJ� WR� DSSURDFKHV� VXFK�DV� WKHVH�� DUH�VDLG�WR�QXUWXUH�SHDFHIXO�FR�H[LVWHQFH�LQ�WKH�OHDUQHU��:H�H[SORUH�WKLV�QH[W��
����/� DQG�/�� 3HDFHIXO�&R�H[LVWHQFH�
�$V�KDV�EHHQ�PHQWLRQHG�DERYH��UHFHQW�DSSURDFKHV�LQ�6/$�KDYH�DWWHPSWHG�WR�H[SORUH� WKH� TXHVWLRQ� RI� /� DFTXLVLWLRQ� E\� UHIHUULQJ� WR� WKH� OHDUQHU� KLPVHOI��KLV�KHU�LQWHUQDOL]HG�FRJQLWLYH�NQRZOHGJH��DQG�WR�WKH�H[WHUQDO�UHDOLW\��KLV�KHU�H[WHUQDOL]HG�VRFLR�FXOWXUDO�NQRZOHGJH��� � �7KHVH� JDWKHUHG�PRPHQWXP�XQGHU�WKH�LQIOXHQFH�RI�SV\FKR�DQG�VRFLROLQJXLVWLFV��,Q�WKH�UHVW�RI�WKH�SDSHU��,�ZLOO�DWWHQG�WR�WKHVH�QRWLRQV�RQH�E\�RQH�DQG�VHH�KRZ�WKH\�SHUFHLYH�WKH�UROH�RI�WKH�/�� DQG�DW�ZKDW�SRLQW�WKH\�PD\�LQWHUVHFW�ZLWK�WKH�QRWLRQ�RI�LQWHUIHUHQFH��
�����/� ,QIOXHQFH�DV�D�/HDUQHU�6WUDWHJ\�
�/HDUQHU� VWUDWHJ\� LV� DSSDUHQWO\� D� µPHQWDOLVW¶� QRWLRQ�� ZKLFK� GLIIHUV� IURP�LQWHUIHUHQFH� LQ� WKDW� LW� GRHV� QRW� H[SHFW� HUURU� WR� EH� D� VLPSOH� UHVXOW� RI�WUDQVIHUULQJ�UXOHV�IURP�WKH�/���L�H��DV�DQ�µLQWHUOLQJXDO�HUURU¶���EXW�LW�ZRXOG�VHH�LW� DV� DQ� µLQWUDOLQJXDO� HUURU�¶� RQH� WKDW� ³UHVXOWV� IURP� IDXOW\� OHDUQLQJ� RI� WKH�WDUJHW� ODQJXDJH�� UDWKHU� WKDQ� IURP� ODQJXDJH� WUDQVIHU�´� � � ,Q�RWKHU�ZRUGV�� WKLV�DOWHUQDWLYH� QRWLRQ� VHHNV� WR� H[SODLQ� 6/$�RQ� D�PRUH� FRJQLWLYH� EDVLV�� WDNLQJ�LQWR�DFFRXQW�WKH�DFWLYH�FRQWULEXWLRQ�RI�WKH�OHDUQHU��$FFRUGLQJ�WR�LW��/� �OLNH�/�� DFTXLVLWLRQ� LV� YLHZHG� DV� D� GHYHORSPHQWDO� SURFHVV�� DQG� OHDUQHUV� DUH�WKRXJKW� WR� EH� ³SURFHVVLQJ� WKH� VHFRQG� ODQJXDJH� LQ� LWV� RZQ� WHUPV�´� � � 7ZR�LPSRUWDQW�OHDUQHU�VWUDWHJLHV�DUH�µRYHUJHQHUDOL]DWLRQ¶�DQG�µDYRLGDQFH�¶� � �5LFKDUGV�HW�DO��GHILQH�RYHUJHQHUDOL]DWLRQ�DV�³D SURFHVV�FRPPRQ�LQ�ERWK�ILUVW��DQG�VHFRQG�ODQJXDJH�OHDUQLQJ´ DQG�ZHOO�NQRZQ�WR� ODQJXDJH�WHDFKHUV��
³LQ�ZKLFK�D�OHDUQHU�H[WHQGV�WKH�XVH�RI�D�JUDPPDWLFDO�UXOH�RI�OLQJXLVWLF�LWHP�EH\RQG�LWV�DFFHSWHG�XVHV��JHQHUDOO\�E\�PDNLQJ�ZRUGV�RU�VWUXFWXUHV�IROORZ�D�PRUH�UHJXODU�SDWWHUQ�´� � �)RU�H[DPSOH��LQ�WKH�SURFHVV�RI�WKHLU�/� DFTXLVLWLRQ��VSHDNHUV� RI� PDQ\� ODQJXDJHV� PD\� XVH� LWHPV� VXFK� DV�PRXVHV� DQG� ZRPDQV�LQVWHDG�RI�PLFH�DQG�ZRPHQ�IRU� WKH�SOXUDO�RI�PRXVH�DQG�ZRPDQ� �IROORZLQJ�WKH�FRPPRQ�UXOH�RI�IRUPLQJ�WKH�SOXUDO�LQ�(QJOLVK�DV�LQ�KRXVH�KRXVHV���WKHVH�VHHPLQJO\� GHYLDQW� LWHPV� FRXOG� EH� GHVFULEHG� DV� RYHUJHQHUDOL]DWLRQV� LQ� WKH�VHQVH� WKDW� WKH\� DUH� XVHG� E\�/� �(QJOLVK�� OHDUQHUV�PRUH� RIWHQ� LQ� WKH� HDUO\�VWDJHV� RI� WKH� /� DFTXLVLWLRQ� RI� (QJOLVK�� DQG� UHIOHFW� DV� WKH\� GR� WKH� VDPH
«�
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QDWXUDO� GDWD� ZKLFK� DQ� (QJOLVK�VSHDNLQJ� FKLOG� SURGXFHV� LQ� WKH� SURFHVV� RI�OHDUQLQJ�WKH�SOXUDO�V\VWHP�RI�(QJOLVK�� � �6LPLODUO\��D�IRUHLJQ�OHDUQHU�RI�$UDELF�
�OLNH�DQ�$UDELF�VSHDNLQJ�FKLOG��DWWHPSWLQJ� WR�SOXUDOL]H�ZRUGV�VXFK�DV� � º
�EDDE��GRRU� DQG� �LPUD DK��ZRPDQ� ZLOO�ILUVW�H[WHQG�WKH�UXOH�IRU�IRUPLQJ�
WKH�SOXUDO�WR�DQ�DUHD�LQ�ZKLFK��DFFRUGLQJ�WR�KLP�KHU��LW�FRXOG�ORJLFDOO\�DSSO\��
EXW�MXVW�GRHV�QRW��6R��KH�VKH�XVHV�WKH�RYHUJHQHUDOL]HG�IRUPV�� º �EDEDDW���
DQG� �PDUDDW��EHIRUH�KH�VKH�LV�DEOH�WR�SURGXFH�WKH�FRUUHFW�RQHV��L�H��� º
�DEZDDE�� GRRUV� DQG� � º �QLVD � ZRPHQ��$W� ODWHU� VWDJHV�� KRZHYHU�� ZKHQ�
OHDUQHUV�EHFRPH�PRUH�IDPLOLDU�ZLWK�WKH�/� V\VWHP��WKH\�OHDUQ�KRZ�WR�PDVWHU�WKH�GLIIHUHQW�XVHV�RI�D�SDUWLFXODU�JUDPPDWLFDO�UXOH��KHQFH�RYHUJHQHUDOL]DWLRQ��� 'DWD�RI� WKH� W\SH�ZH�KDYH�GHDOW�ZLWK� LQ� WKH�DERYH�SDUDJUDSK�DUH�RIWHQ�XVHG�E\�UHVHDUFKHUV�DV�HPSLULFDO�HYLGHQFH�RI�WKH�ZD\�OHDUQHUV�DFTXLUH�WKHLU�/�� ,Q�WXUQ��WKLV�H[SODLQV�ZK\�SHRSOH�ZRUNLQJ�ZLWKLQ�WKLV�PHQWDOLVW�FRJQLWLYH�IUDPHZRUN� RI� 6/$�� DQG� VXSSRUWHG� E\� ILQGLQJV� IURP� )LUVW� /DQJXDJH�$FTXLVLWLRQ� �)/$�� UHVHDUFK�� UHJDUG� VXFK� HUURUV� RI� RYHUJHQHUDOL]DWLRQ� DV�LQGLFDWLRQV�RI�WKH�OHDUQHU¶V�µOLQJXLVWLF�FUHDWLYLW\¶�RU��WR�TXRWH�&RUGHU
V���������������µWUDQVLWLRQDO�FRPSHWHQFH¶�DQG�µLGLRV\QFUDWLF�GLDOHFW�¶�XQGHUPLQLQJ�DV�WKH\�GR�WKH�UROH�RI�WKH�/� LQ�/� DFTXLVLWLRQ�� � �6ULGKDU��KRZHYHU��SRLQWV�RXW�WKDW�³WKH�QRWLRQV�RI�LQWHUIHUHQFH�DQG�VWUDWHJ\�DUH�QRW�LQFRPSDWLEOH«DQG�WKDW�WKH�OHDUQHU¶V�ILUVW�ODQJXDJH�NQRZOHGJH�FDQ�VHUYH�DV�RQH�RI�WKH�LQSXWV�LQWR�WKH�SURFHVV�RI�K\SRWKHVLV�JHQHUDWLRQ�´� � �,Q�6ULGKDU
V�WHUPV��/� OHDUQHUV��VHHQ�DV�DFWLYH� FRQWULEXWRUV��PD\�PDNH�XVH� RI� VWUDWHJLHV� VLPLODU� WR� WKRVH�E\�ZKLFK�WKH\�OHDUQW�WKHLU�/� DV�D�SODQ�RU�LQWHQWLRQDO�EHKDYLRXU�LQ�RUGHU�WR�EHWWHU�KHOS�WKHP�OHDUQ� WKH�/���VLIW� LWV�GDWD�DQG�RYHUFRPH� WKHLU� OLPLWDWLRQV� LQ� LW��$V�3LW�&RUGHU��������UHPDUNV��³«DW�OHDVW�VRPH�RI�WKH�VWUDWHJLHV�DGRSWHG�E\�>WKH�/�OHDUQHU@� DUH� VXEVWDQWLDOO\� WKH� VDPH� DV� WKRVH� E\� ZKLFK� D� ILUVW� ODQJXDJH� LV�DFTXLUHG�´� � � DQG� ³7KH�OHDUQHU¶V�/� PD\�IDFLOLWDWH�WKH�GHYHORSPHQWDO�SURFHVV�RI�OHDUQLQJ�DQ�/�� E\�KHOSLQJ�KLP�>RU�KHU@�WR�SURJUHVV�PRUH�UDSLGO\�DORQJ�WKH�XQLYHUVDO� URXWH«´� � � � � � ,Q� IDFW�� WKH� XVH� RI� WKH� /� LQ� WKLV� VHQVH� LV� RQH�PDQLIHVWDWLRQ�RI�D�YHU\�JHQHUDO�SV\FKRORJLFDO�SURFHVV��
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$OWKRXJK�HVVHQWLDO�LQ�WKH�ILHOG��VXFK�DVVXPSWLRQV��WKDW�/� DFTXLVLWLRQ�LV�GHYHORSPHQWDO� RU� VHTXHQWLDO�� ³DUH� LQDFFXUDWH� DFFRXQWV�� RU� DW� OHDVW� KDOI�
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WUXWKV�´� � � , ZLOO�DUJXH�KHUH�WKDW�WKLV�LGHD�RI�QDWXUDO�VHTXHQFH�LQ�/� DFTXLVLWLRQ�FRXOG�DOVR�GUDZ�RQ�ODQJXDJH�WUDQVIHU�DV�ZHOO�DV�WUDQVIHU�RI�/� VWUDWHJLHV��$V�WKH�UHVHDUFK�OLWHUDWXUH�UHYHDOV��6/$�LV�VXFK�WKDW�LW�GHSHQGV�RQ�D�ZKROH�KRVW�RI�IDFWRUV��DQG�LI�LW�LV�³YLHZHG�DV�D�GHYHORSPHQWDO�SURFHVV��WKHQ�WKH�/� FDQ�EH�YLHZHG� DV� D� FRQWULEXWLQJ� IDFWRU� WR� WKLV� GHYHORSPHQW«´� � � ,GHDOO\�� DQ\�LQWHUSUHWDWLRQ� RI� WKH� /� GDWD� RI� OHDUQHUV� VKRXOG� WDNH� DOO� WKHVH� IDFWRUV� LQWR�FRQVLGHUDWLRQ��7R� LOOXVWUDWH�� OHW�XV� ORRN�DW� WKH�ZHOO�NQRZQ�H[DPSOH�RI�7KLV�PXPP\�FKDLU� &RUGHU�LQWHUSUHWV�WKLV�LQFRUUHFW�XWWHUDQFH�DV�EHLQJ�³HYLGHQFH�RI�WKH�VWDWH�RI�>D�FKLOG¶V@�OLQJXLVWLF�GHYHORSPHQW´�DW�D�SDUWLFXODU�WUDQVLWLRQDO�VWDJH�DORQJ�KLV�KHU� LGLRV\QFUDWLF� V\VWHP�� � �:KLOVW� WKLV� LV� WUXH��PDQ\�RI� WKH�³LGLRV\QFUDWLF� VHQWHQFHV� RI� D� VHFRQG� ODQJXDJH� OHDUQHU� EHDU� VRPH� VRUW� RI�UHJXODU�UHODWLRQ�WR�WKH�VHQWHQFHV�RI�KLV�>RU�KHU@�PRWKHU�WRQJXH�´� � �$VNLQJ�WZR�JURXSV� RI� �/RZHU� DQG�8SSHU�� ,QWHUPHGLDWH�<HPHQL� OHDUQHUV� RI� (QJOLVK� LQ�WKHLU�PRWKHU�WRQJXH��$UDELF��WR�SURYLGH�DQ�DXWKRULWDWLYH�LQWHUSUHWDWLRQ�RI�WKH�DIRUHPHQWLRQHG� H[DPSOH�� WKH� IROORZLQJ� VHQWHQFHV� ZHUH� SURGXFHG�� �7KH�
$UDELF�YHUVLRQ�RI�WKH�(QJOLVK�H[DPSOH�LV� º �KDGD NXUVL�XPPL���WKLV�
FKDLU�P\�PXPP\���
����� 6HQHWHQFHV�SURGXFHG� /RZHU�,QWHUPHGLDWH�*URXS�

�D� 7KLV�FKDLU��IRU��P\�PXPP\�� ���/�� � 6WDJH����$UDELF�UHVWULFWHG��� E��7KLV�FKDLU�PXPP\�� �� / V �F� 7KLV�LV��WKH��FKDLU��RI��PXPP\�� ���/�� � 6WDJH����(QJOLVK�UHVWULFWHG��� G��7KLV�LV�PXPP\¶V�FKDLU�� ���/��
� 8SSHU�,QWHUPHGLDWH�*URXS

�H� 7KLV�LV��D��FKDLU�P\�PXPP\�� ���/�� �
6WDJH����$UDELF�UHVWULFWHG��� I��7KLV��WKH��FKDLU�P\�PXPP\�� ���/��� J��7KLV��P\��FKDLU�PXPP\�� ���/��� K��7KLV�FKDLU�PXPP\��PLQH��� ���/��� L��7KLV�LV�PXPP\��D��FKDLU�� ���/�� � 6WDJH����(QJOLVK�UHVWULFWHG����M� 7KLV�LV�PXPP\�FKDLU�� ���/��� N��7KLV�LV�PXPP\¶V�FKDLU�� ���/��

�$V�WKH�DERYH�GDWD�VKRZ����RXW�RI�WKH����VHQWHQFHV�SURGXFHG�E\�WKH�VXEMHFWV�UHVHPEOH�WR�D�ODUJH�H[WHQW�WKH�$UDELF�YHUVLRQ�RI�WKH�FLWHG�H[DPSOH��L�H��WKH\�FRQWDLQ�HUURUV�WKDW�UHIOHFW�WKH�$UDELF�VWUXFWXUH�VXFK�DV��WKH�RPLVVLRQ�RI�WKH�FRSXOD�EH�LQ���RI�WKHP��RI�WKH�µV¶�RQ�WKH�SRVVHVVLYH�QRXQ�LQ�����PLVRUGHULQJ��QRXQ���SRVVHVVLYH�QRXQ�LQVWHDG�RI�WKH�(QJOLVK�SRVVHVVLYH�QRXQ���QRXQ��LQ
«��

�

BBBBBBBBBBBBBBBBBBBBBBBBBB�

���& D W K H U F R O H � � � � � � � � � � � � �
���( O O L V � � RS��FLW�� � � � � �
���& R U G H U � � � � � � � U H S X E O L V K H G � L Q � 5 L F K U D G V � � RS��FLW��
���& R U G H U � � � � � � � � U H S X E O L V K H G � L Q � 5 L F K D U G V � � RS��FLW�� � � � � � �
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��� DQG� WKH� DGGLWLRQ� RI� µP\¶� LQ� ���'XOD\� DQG�%XUW� ������� FDWHJRUL]HV� VXFK�HUURUV�DV�µLQWHUIHUHQFH�OLNH�HUURUV�¶�ZKLFK�FDQ�EH�VDLG�WR�UHIOHFW�WKH�LQIOXHQFH�RI�WKH�/� �$UDELF��LQ�WKLV�FDVH��LQ�WKH�OHDUQHUV�RI�WKH�/� �(QJOLVK���+RZHYHU��VRPH� RI� WKHVH� HUURUV�� DOWKRXJK� WKH\� GR� QRW� UHIOHFW� WKH� (QJOLVK� ODQJXDJH�VWUXFWXUH��DUH�IRXQG�LQ�(QJOLVK�DFTXLVLWLRQ�GDWD�DV�DQ�/�� KHQFH�µ/� (QJOLVK�GHYHORSPHQWDO� HUURUV�¶� ,W� LV�� IRU� H[DPSOH�� D� FRPPRQ� WHQGHQF\� DPRQJ� /�(QJOLVK�VSHDNLQJ�FKLOGUHQ�WR�RPLW�WKH�FRSXOD�µEH¶�DQG�WKH�SRVVHVVLYH�µV¶�RQ�QRXQV�LQ�VHQWHQFHV�VXFK�DV�WKH�RQH�FLWHG�VR�IDU��/LNHZLVH��WKH�VHQWHQFHV�L DQG�M FRXOG� EH� LQWHUSUHWHG� DV� EHLQJ� HYLGHQFH� RI� WKH� VWDWH� RI� WKH� UHVSHFWLYH�OHDUQHUV¶�OLQJXLVWLF�GHYHORSPHQW�VLQFH�WKH\�UHVHPEOH�WR�VRPH�H[WHQW�WKH�FLWHG�H[DPSOH�WKLV�PXPP\�FKDLU� 7KH�UHPDLQLQJ�VHQWHQFHV��YL]��G DQG�N� UHIOHFW�WKH�DGXOW�(QJOLVK�ODQJXDJH�VWUXFWXUH��KHQFH�WKH�OHDUQHUV¶�SURILFLHQF\�LQ�(QJOLVK��)RU� WKH� VDNH� RI� FODULW\�� WKH� VHQWHQFHV� ZKLFK� FRQWDLQ� HUURUV� UHIOHFWLQJ� WKH�$UDELF� ODQJXDJH� VWUXFWXUH�ZRXOG� EH� JURXSHG� XQGHU� WKH� KHDGLQJ� µ6WDJH� ��¶�DQG� WKRVH� ZKLFK� HLWKHU� UHIOHFW� WKH� /� (QJOLVK� VWUXFWXUH� RU� FRQWDLQ� HUURUV�IRXQG�LQ�/� (QJOLVK�DFTXLVLWLRQ�GDWD�XQGHU�µ6WDJH���¶�$�WKLUG�VWDJH�EHLQJ��WKH�/� OHDUQHU¶V�ODQJXDJH��ZKLFK�LV�D�K\EULG�RI�/� DQG�/� IHDWXUHV�DV�LQ�D� H� I� J�K� DQG� L� 7KH� IROORZLQJ� ILJXUH� LV� SURSRVHG� E\� WKH� DXWKRU� WR� UHSUHVHQW� WKH�UHODWLRQVKLS� EHWZHHQ� WKHVH� VWDJHV� LQ� WKH� SURFHVV� RI� /� �(QJOLVK��GHYHORSPHQW�� � � � � � � � � � � � � � � � � � � �
�
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/� OHDUQHU¶V���������������������������������������������������������� ODQJXDJH�� /� � �

) L J X U H � � � � 7 K H � U H O D W L R Q V K L S � E H W Z H H Q � W K H � G H Y H O R S P H Q W D O � V W D J H V � L Q � / � � D F T X L V L W L R Q �
�$FFRUGLQJ�WR�)LJXUH����WKH�GHYHORSPHQWDO�VWDJHV�LQ�/� DFTXLVLWLRQ��DW�OHDVW�LQ�WKH�H[DPSOHV�FLWHG�DERYH��FDQ��LQ�SDUW��EH�FRXSOHG�ZLWK�WKH�WUDQVLWLRQDO�W\SH��ZKLFK�&RUGHU�LQWURGXFHG�LQ�KLV������0RGHO��+RZHYHU��IRU�WKLV�WUDQVLWLRQDO�FRPSHWHQFH��SDUWLFXODUO\�LQ�6WDJH����WR�WDNH�SODFH��WKH�OHDUQHU¶V�NQRZOHGJH�RI� WKH� /� KDV� WR� SOD\� D� PDMRU� UROH�� ZKHWKHU� WKLV� UROH� LV� VHHQ� DV� EHLQJ�LQKLELWRU\�RU�IDFLOLWDWLYH��LW�SRWHQWLDOO\�VHWV�WKH�VWDJH�IRU�WKH�DFTXLVLWLRQ�RI�WKH�/�� 7R� TXRWH� &RUGHU¶V� RZQ�ZRUGV�� UHFRXUVH� WR� WKH� /� LV� ³D� SKHQRPHQRQ�ZKLFK� QR� RQH� ZRXOG� GLVSXWH�´� � ��%XW� KRZ� WKLV� NQRZOHGJH� RSHUDWHV� LQ� WKH�OHDUQHU��L�H��ZKHWKHU�LW�LV�LQ�WHUPV�RI��ODQJXDJH�WUDQVIHU��RU�GDWD�SURFHVVLQJ��RU�K\SRWKHVLV�IRUPLQJ��LV�VWLOO�RSHQ�WR�GLVFXVVLRQ��0\�RZQ�FRQYLFWLRQ�LV�WKDW�DOO�WKHVH�IDFWRUV�ZRUN�WRJHWKHU�LQ�WKH�LQWHUIDFH�EHWZHHQ�WKH�OHDUQHU¶V�/� DQG�/�� RQ� WKH�RQH�KDQG�� DQG� WKH� LGLRV\QFUDWLF� V\VWHP�RU� LQWHUODQJXDJH�KH�VKH�����������������������������������������������������������������������������
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DFTXLUHV�DW�VRPH�VWDJH��RQ�WKH�RWKHU�KDQG��7KLV�PLJKW�EH�D�SODXVLEOH�FODLP��EXW�RQH�ZKLFK�UHTXLUHV�PXFK�HPSLULFDO�HYLGHQFH���������� :H�FDQ�FLWH�DQRWKHU�LQVWDQFH�RI�WKH�SDUWLFXODU�XVHV�RI�JHQHUDOL]DWLRQ�LQ�WKH�DFTXLVLWLRQ�RI�ODQJXDJH��RQH�WR�ZKLFK�6/$�UHVHDUFK�KDV�QRW�JLYHQ�PXFK�DWWHQWLRQ��7KLV�SDUWLFXODU�LQVWDQFH�UHIHUV�WR�WKH�OHDUQHU¶V�DELOLW\�WR�MXGJH�WKH�JUDPPDWLFDO�FRUUHFWQHVV�RI�/� VHQWHQFHV��7KLV�LQWXLWLRQ�DERXW�WKH�FRUUHFWQHVV�RI� WKH� /� JUDPPDU� LV� EDVHG� RQ� WZR� LPSRUWDQW� FRQVLGHUDWLRQV�� ���� WKH�OHDUQHU¶V�SUHYLRXV�NQRZOHGJH��FRPSHWHQFH��RI�KLV�KHU�/� JUDPPDU��DQG�����WKH� XQLYHUVDO� IHDWXUHV� RI� ODQJXDJHV�� &KRPVN\� ������� ������ ������ ������������ WKHRUL]HG� WKH� ODWWHU� SKHQRPHQRQ� DV� 8QLYHUVDO� *UDPPDU� �8*��� DQG�FKDUDFWHUL]HG� LW� LQ� WHUPV� RI� WZR� W\SHV� RI� UXOHV�� EDVLF� UXOHV� �JORVVHG� DV�SULQFLSOHV��� ZKLFK� DUH� FRPPRQ� WR� DOO� ODQJXDJHV�� DQG� UHIOHFW� WKH� OLQJXLVWLF�HQGRZPHQW� WKDW� WKH� KXPDQ� FKLOG� LV� ERUQ�ZLWK�� � � DQG� VXE�UXOHV� �JORVVHG� DV�SDUDPHWHUV� ZKLFK�HQWHUWDLQ�VXUIDFH�GLYHUVLWLHV�DPRQJ��ODQJXDJHV��7KXV��QRW�RQO\�GLIIHUHQFHV�EXW�DOVR�VLPLODULWLHV�DPRQJ�ODQJXDJHV�DUH�WR�EH�FRQVLGHUHG�LQ�GLVFXVVLRQV�RI�/� DFTXLVLWLRQ��)RU�H[DPSOH��D�<HPHQL��RU�DQ\�$UDE�OHDUQHU�RI� (QJOLVK�� KRZHYHU� JRRG� RU� EDG� KH�VKH� LV� DW� (QJOLVK�� FRXOG� MXGJH� WKH�IROORZLQJ� VHQWHQFH� DV� YLRODWLQJ� WKH� UXOHV� RI� QDWXUDO� (QJOLVK� ZRUG� RUGHU��+H�6KH�GRHV�VR�HLWKHU�E\�IRUPLQJ�K\SRWKHVHV�DERXW�WKH�FRUUHFW�ZRUG�RUGHU�LQ�(QJOLVK�RU�E\�PDWFKLQJ�WKH�(QJOLVK�VHQWHQFH�ZLWK�LWV�HTXLYDOHQW�LQ�$UDELF��
�����������������7KH�(QJOLVK�YHUVLRQ,QFRUUHFW�ZRUG�RUGHU�� WR ZHQW� \HVWHGD\� �,� VFKRRO�� &RUUHFW�ZRUG�RUGHU�� ,� ZHQW� WR� �VFKRRO� \HVWHUGD\��� �� �� �� �� ��
��������������������� 7KH�$UDELF�YHUVLRQ&RUUHFW�ZRUG�RUGHU�� DQD� GDKDEWX LOD DO�PDGUDVD� DO�EDULKD��

� �� �� �� �� ��(QJOLVK�JORVV�� ,� ZHQW� WR �WKH��VFKRRO \HVWHUGD\�
�%RWK�WKH�(QJOLVK�DQG�$UDELF�VHQWHQFHV�DERYH�DUH�D�SHUIHFW�PDWFK�LQ�WHUPV�RI�ZRUG� RUGHU�� 7KXV�� ZH� FDQ� VD\� WKDW� ERWK�$UDELF� DQG� (QJOLVK� VKDUH� FHUWDLQ�EDVLF� UXOHV� KHUH�� 6XEMHFW�9HUE�2EMHFW�� RU� KLHUDUFKLFDOO\� 13� 93� �9� 33�$GY3��� %XW� LI� ZH� VXEVWLWXWH� ODVW� VXPPHU� IRU� \HVWHUGD\� LQ� WKH� DERYH�PHQWLRQHG� (QJOLVK� VHQWHQFH�� SDUW� RI� WKH� UXOH� ZLOO� EH� YLRODWHG�� DW� OHDVW�VXSHUILFLDOO\��
������ (QJOLVK����,�ZHQW�WR�VFKRRO�ODVW�VXPPHU�$UDELF�� DQD� GDKDEWX� LOD� DO�PDGUDVD� DO�úHLI� DO�PDGL�

, ZHQW� WR� WKH��VFKRRO� WKH��VXPPHU WKH�ODVW�3RVVLEOH�(UURU��,�ZHQW�WR�WKH�VFKRRO�WKH�VXPPHU�ODVW
�6WUXFWXUHO\�� LQ� WKH� 6$� VHQWHQFH�� WKH� QRXQ� úHLI� �VXPPHU�� SUHFHGHV� WKH
«
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DGMHFWLYH�PDGL��ODVW�� LQ�DGGLWLRQ� WKH�GHWHUPLQHU�DO �WKH��RFFXUV�EHIRUH�ERWK�úHLI�DQG�PDGL� L�H��EHIRUH� WKH�QRXQ�DQG� WKH�DGMHFWLYH��7KXV�� >WKH� >VXPPHU@�>WKH� >ODVW@@@@� LV� FRQVWUXFWHG� DV� D� VXE�UXOH� RU� SDUDPHWHU� VSHFLILF� WR� $UDELF�RQO\�� 9HU\� RIWHQ�<HPHQL� OHDUQHUV� DGRSW� VRPH� SDUW� RI� WKLV� VXE�UXOH� ZKLOH�OHDUQLQJ� (QJOLVK�� SURGXFLQJ� WKH� SKUDVH� WKH� VXPPHU� ODVW� LQVWHDG� RI� ODVW�VXPPHU� 7KH�VLWXDWLRQ�PD\�EH�FRPSOLFDWHG�HYHQ�IXUWKHU�LI�FROORTXLDO�$UDELF�FRPHV� LQWR�SOD\�� LQ�&ROORTXLDO�$UDELF�� WKH� UXOHV�ZKLFK�DUH� H[SHFWHG� WR�EH�VLPLODU�IRU�ERWK�6$�DQG�6(��L�H��SULQFLSOHV��PD\�DOVR�EH�YLRODWHG��6R�WR�WKH�VFKRRO�WKH�VXPPHU�WKH�ODVW�EHFRPHV�WKH�VXPPHU�WKH�ODVW�WR�WKH�VFKRRO��VRPH�SDUWV�RI�ZKLFK�PD\�EH�WDNHQ�RYHU�LQWR�(QJOLVK��, ZHQW�WKH�VXPPHU ODVW�WR�WKH�VFKRRO� (YLGHQWO\��WKHVH�GLDOHFWDO�IHDWXUHV�RI�ODQJXDJH�DUH�EH\RQG�WKH�UHPLW�RI�WKH�8*�$SSURDFK�DQG�WKHUHIRUH�LJQRUHG������� 7KH� RWKHU� DUHD� RI� 6/$� UHVHDUFK� WKDW� DOVR� EHDUV� RQ� WKH� TXHVWLRQ� RI�VWUDWHJ\�SHUWDLQV� WR� µDYRLGDQFH�¶�$FFRUGLQJ� WR� WKLV� VWUDWHJ\�� WKH�/� OHDUQHU�ZLOO�RIWHQ�WU\�WR�DYRLG�XVLQJ�D�GLIILFXOW�ZRUG�RU�VWUXFWXUH�LQ�WKH�/�� DQG�XVH�D�VLPSOHU�ZRUG�RU�VWUXFWXUH�LQVWHDG��0DGGHQ�HW�DO� FRPPHQW�RQ�WKH�DYRLGHUV�DV�RQHV��ZKR�³DSSHDUHG� WR� DYRLG� UHVSRQGLQJ� WR� LWHPV� WKH\�GLG�QRW�NQRZ�ZHOO�DQG�ZHUH�ZLOOLQJ�WR�LPLWDWH�D�VHQWHQFH�RQO\�ZKHQ�WKH\�IHOW�WKH�OLNHOLKRRG�RI�PDNLQJ� HUURUV� ZDV� VPDOO�´� � � 7KLV� WHQGHQF\� WR� DYRLG� XVLQJ� GLIILFXOW�H[SUHVVLRQV� LQ� WKH� /� FRXOG� EH� WKH� UHVXOW� RI� D� FRPPXQLFDWLRQ� VWUDWHJ\� RI�µVLPSOLILFDWLRQ�¶� � �)RU�H[DPSOH��D�<HPHQL�OHDUQHU�PD\�SUHIHU�WR�XVH�SURXG�WR�RYHUZHHQLQJ��RU�7KDW¶V� WKH�PDQ��+LV�GDXJKWHU� LV�D�SROLWLFLDQ� WR�7KDW¶V� WKH�PDQ� ZKRVH� GDXJKWHU� LV� D� SROLWLFLDQ�ZKHQ� OHDUQLQJ� VXFK� FRQVWUXFWLRQV� LQ�(QJOLVK� $QRWKHU� H[DPSOH�RI� WKLV� LV� WKH� FRPPRQ� WHQGHQF\�DPRQJ�<HPHQL�OHDUQHUV�WR�XVH�DQ�DOWHUQDWLYH�µU�VRXQG¶�LQ�FRPELQDWLRQV�VXFK�DV�WLUHG� WXUQ�WHDFKHU� LQVWHDG�RI�WKH�(QJOLVK�IODW�RU�$PHULFDQ�UHWURIOH[��U��VRXQG��+HUH�LV�D�WHOOLQJ� LQVWDQFH� RI� VLPSOLILFDWLRQ�� 1HYHUWKHOHVV�� DQRWKHU� DUJXPHQW� LV� DOVR�SRVVLEOH��2QH� FDQ� DUJXH� WKDW� WKH�<HPHQL� OHDUQHU� WHQGV� WR� VLPSOLI\� KLV�KHU�SURQXQFLDWLRQ�EHFDXVH�$UDELF�GRHV�QRW�KROG�GLVWLQFWLRQ�LQ�WKH�SURQXQFLDWLRQ�RI��U�� $UDELF�KDV�RQO\�RQH�YHUVLRQ��FKDUDFWHUL]HG�E\�WKHVH�IHDWXUHV��YRLFHG��GHQWR�DOYHRODU��FHQWUDO�DSSUR[LPDWLRQ� WKDW�UHVHPEOHV� WR�D� ODUJH�H[WHQW� WKH�RQH�WKDW�<HPHQL�OHDUQHUV�XWLOL]H�IRU�UHFRQVWUXFWLQJ�WKH�(QJOLVK��U��� � �7R� UHFDS� EULHIO\�� YLHZLQJ� 6/$� DV� D� GHYHORSPHQWDO� SURFHVV� LQYROYHV�DWWULEXWLQJ�WR�WKH�OHDUQHU�VWUDWHJLHV�ZKLFK�KH�VKH�FUHDWLYHO\�XVHV�LQ�RUGHU�WR�EHWWHU� OHDUQ� WKH� /�� 6XFK� VWUDWHJLHV� DUH� RYHUJHQHUDOL]DWLRQ� DQG� DYRLGDQFH��(UURUV� DWWULEXWDEOH� WR� WKH� XVH� RI� WKHVH� VWUDWHJLHV� DUH� RIWHQ� EHOLHYHG� WR��������������������������
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LQGLFDWH�GHYHORSPHQW� LQ� WKH�DFTXLVLWLRQ�SURFHVV� DQG� WKHUHIRUH� H[DPLQHG� LQ�WKHLU�RZQ�ULJKW��L�H��ZLWK�QR�UHIHUHQFH�WR�WKH�OHDUQHU¶V�/����$ORQJVLGH�WKLV�OLQH�RI� 6/$� UHDVHDUFK� DSSHDUHG� µFUHDWLYH� FRQVWUXFWLRQ�¶� µLGLRV\QFUDWLF� GLDOHFW¶�DQG� µLQWHUODQJXDJH¶� DV� HYLGHQFH� RI� GHYHORSPHQW� DQG� µ(UURU� $QDO\VLV¶�UHSODFHG�&$�� � �,Q�WKH�PDLQ��WKHVH�FODLPV�VHHP�WR�EH�XQGRXEWHGO\�SODXVLEOH��JLYHQ�WKH�HQRUPRXV�QXPEHU�RI�HPSLULFDO�VWXGLHV�PDGH�WR�VXSSRUW�WKHP��%XW�WKH�/� LV� VWLOO� DQ� LPSRUWDQW�GHWHUPLQDQW� RI�6/$��ZKLFK� UHVHDUFKHUV� VKRXOG�QHYHU�LJQRUH��/HDUQHU�VWUDWHJLHV��DV�ZH�KDYH�VHHQ�VR�IDU��FDQ�EH�FRXSOHG�ZLWK�WKH� ROG� KDELWV� WKDW� /� OHDUQHUV� FDUU\� RYHU� IURP� WKH� /� WR� D� QHZ� �L�H�� /��OHDUQLQJ�VLWXDWLRQ��,Q�RWKHU�ZRUGV��OHDUQLQJ�DQ�/� UHFDSLWXODWHV�RU�³UHDFWLYDWHV�WKH�SURFHVVHV�>RU�VWUDWHJLHV@�E\�ZKLFK�WKH�ILUVW�ODQJXDJH�ZDV�OHDUQW�´� � 7KLV�QHZ� �DSSDUHQWO\� FRJQLWLYH�� IRUPXODWLRQ�RI� LQWHUIHUHQFH�KDV� EHHQ�NQRZQ� LQ�6/$� UHVHDUFK� DV� ³LQWHUFHVVLRQ�� D� VWUDWHJ\� IRU� FRPPXQLFDWLQJ� ZKHQ� WKHUH�ZHUH� LQVXIILFLHQW� /� UHVRXUFHV�´� � +RZHYHU�� WKH� SUREOHP� ZLWK� WKLV�FRJQLWLYH�PHQWDOLVW� LQWHUSUHWDWLRQ� RI�6/$� LV� WKDW� LW� LJQRUHV� �LI� QRW� GHQ\LQJ�WRWDOO\��DQ\�UHIHUHQFH�WR�WKH�VRFLDO�LPSDFW�RI�ODQJXDJH�RQ�LWV�XVHUV��
�����/� DQG�/� ,QWHUDFWLRQV�
�7KH� UHVHDUFK� OLWHUDWXUH� VKRZV� WKDW� :HLQUHLFK� ������� DQG� +DXJHQ� �������ZHUH� WKH� ILUVW� DWWHPSWV� WR� GUDZ� UHVHDUFKHUV¶� DWWHQWLRQ� WR� ODQJXDJH�LQWHUDFWLRQV�� VXFK�DV� µOLQJXLVWLF�ERUURZLQJ¶� DQG� µODQJXDJH� VZLWFKLQJ�¶� DOVR�NQRZQ� DV� FRGH�VZLWFKLQJ�� WKHUHE\� SURYLGLQJ� HDUO\� HYLGHQFH� IRU� WKH�VRFLROLQJXLVWLF� HIIHFW� RI� ODQJXDJH�� /LQJXLVWLF� ERUURZLQJ� LV� GHILQHG� DV� ³D�ZRUG�RU�SKUDVH�ZKLFK�KDV�EHHQ�WDNHQ�IURP�RQH�ODQJXDJH�DQG�XVHG�LQ�DQRWKHU�ODQJXDJH�´� � �H�J��WKH�H[WHQVLYH�LQFRUSRUDWLRQ�RI�)UHQFK�ZRUGV�LQWR�(QJOLVK��2Q� WKH�RWKHU�KDQG��FRGH�VZLWFKLQJ�PD\� WDNH�SODFH�ZKHQ�RQH�VSHDNHU�XVHV�RQH�ODQJXDJH�DQG�WKH�RWKHU�VSHDNHU�DQVZHUV�LQ�D�GLIIHUHQW�ODQJXDJH��DQG�RU�ZKHQ�WKH�VDPH�SHUVRQ�VKLIWV�IURP�RQH�ODQJXDJH�WR�DQRWKHU�LQ�WKH�PLGGOH�RI�KLV�KHU� VSHHFK�� RU� VRPHWLPHV� HYHQ� LQ� WKH� PLGGOH� RI� D� VLQJOH� VHQWHQFH�� � �5HDVRQV�IRU�WKHVH�WZR�OLQJXLVWLF�SKHQRPHQD�DUH�VWLOO�QRW�REYLRXV��:HLQUHLFK�DQG�+DXJHQ�� KRZHYHU�� EHOLHYH� WKDW� WKHVH� WDNH� SODFH� ZKHQ� WKH� /� DQG� /�FOHDUO\�LQWHUDFW��L�H��ZKHUHYHU�WKHUH�DUH�ELOLQJXDOV���DQG�³VLJQDO�D�OLQJXLVWLF�DQG� PHQWDO� FRQIXVLRQ� RU� LQWHUIHUHQFH� WKDW� LV� GHOHWHULRXV� WR� OHDUQLQJ�´� � �:HLQUHLFK� GHILQHV� LQWHUIHUHQFH� LQ� WKLV� VRFLROLQJXLVWLF� FRQWH[W� DV�� ³7KRVH�LQVWDQFHV�RI�GHYLDWLRQ�IURP�WKH�QRUPV�RI�HLWKHU�ODQJXDJH�ZKLFK�RFFXU�LQ�WKH�VSHHFK� RI� ELOLQJXDOV� DV� D� UHVXOW� RI� WKHLU� IDPLOLDULW\� ZLWK� PRUH� WKDQ� RQH
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ODQJXDJH�� L�H��� DV� D� UHVXOW� RI� ODQJXDJHV� LQ� FRQWDFW�´� � � 8QGHU� VXFK�FLUFXPVWDQFHV��³,W� LV� WKH� ODQJXDJH�RI� WKH� OHDUQHU� WKDW� LV� LQIOXHQFHG��QRW�WKH� ODQJXDJH� KH� >RU� VKH@� OHDUQV�´� � � ,Q� IDFW�� WKH� ZRUN� RI� :HLQUHLFK� DQG�+DXJHQ� ZDV� XVHG� E\� WKH� &$� SURSRQHQWV� DV� HPSLULFDO� HYLGHQFH� IRU� WKH�SV\FKRORJLFDO�XVH�RI�LQWHUIHUHQFH��2Q�WKH�IDFH�RI�LW��WKLV�FRQWUDGLFWV�WKH�&$�QRWLRQ�RI�ILUVW�ODQJXDJH�LQWHUIHUHQFH��DV�'XOD\�HW�DO���������KROG��
� 7KH� &$� K\SRWKHVLV�� RQ� WKH� RWKHU� KDQG�� VWDWHV� WKDW� LQWHUIHUHQFH� LV� GXH� WR�XQIDPLOLDULW\� ZLWK� WKH� /� «)XUWKHU�� LW� LV�PDQLIHVWHG� LQ� WKH� ODQJXDJH� WKH�OHDUQHU� OHDUQV�� QRW� WKH� ILUVW� ODQJXDJH� RI� WKH� OHDUQHU«>DQG@«DSSOLHV� WR�TXLWH� GLIIHUHQW� FLUFXPVWDQFHV�� WKH� OHVV� ELOLQJXDO� VSHDNHUV� DUH�� WKH� PRUH�LQWHUIHUHQFH�WKHUH�ZLOO�EH�ZKHQ�WKH\�DWWHPSW�WR�FRPPXQLFDWH�ZLWK�VSHDNHUV�RI�WKH�WDUJHW�ODQJXDJH����

�:KDW�'XOD\�HW�DO��ZDQW�WR�VD\�LV�WKDW�GDWD�RI�/LQJXLVWLF�ERUURZLQJ�DQG�FRGH��VZLWFKLQJ� DUH� LQDSSOLFDEOH� WR� WKH� LVVXH� RI� /� LQWHUIHUHQFH� LQ� 6/$�� )RU�H[DPSOH��WKH\�UHJDUG�LW�XQOLNHO\�WKDW�WKH�VSHDNHU�ZLOO�KDYH�UHFRXUVH�WR�FRGH�VZLWFKLQJ�ZKHQ�KH�VKH�LV�XQDEOH�WR�FRQWURO�³WKH�VWUXFWXUDO�V\VWHPV�RI�WKH�WZR�ODQJXDJHV� DQG� LV� PL[LQJ� WKHP� LQGLVFULPLQDWHO\�´� � 2Q� WKH� FRQWUDU\�� WKH\�FODLP��³&RGH�VZLWFKLQJ�LV�PRVW�RIWHQ�HQJDJHG�LQ�E\�WKRVH�ELOLQJXDO�VSHDNHUV�ZKR�DUH� WKH�PRVW�SURILFLHQW� LQ�ERWK� WKHLU� ODQJXDJHV�´� � � DQG�XVHG�WR�VHUYH�D�QXPEHU�RI�VSHFLILF�VRFLROLQJXLVWLF�IXQFWLRQV��IRU�H[DPSOH����
� x V\PEROL]LQJ�HWKQLF�LGHQWLILFDWLRQ�x UHSRUWLQJ�ZKDW�VRPHRQH�KDV�VDLG�x KLJKOLJKWLQJ�VRPHWKLQJ�x GLVFXVVLQJ�SDUWLFXODU�WRSLFV�

x HPSKDVL]LQJ�D�SDUWLFXODU�VRFLDO�UROH� � �
�,Q� VXP�� 'XOD\� HW� DO�� UHJDUG� OLQJXLVWLF� ERUURZLQJ� DQG� FRGH�VZLWFKLQJ� DV��FUHDWLYH�SURFHVVHV�WKDW�IDFLOLWDWH�WKH�WRWDO�DFW�RI�FRPPXQLFDWLRQ�UDWKHU�WKDQ�KLQGHU�LW��

1HYHUWKHOHVV�� P\� FRQYLFWLRQ� �EDVHG� RQ� SHUVRQDO� REVHUYDWLRQ� DQG�H[SHULHQFH��LV�WKDW�WKH�FODLP�WKDW�WKH�/� KDV�OLWWOH�RU�QR�UROH�WR�SOD\�LQ�WKLV�DUHD�RI�6/$��VSHFLILFDOO\�LQ�WKH�FDVH�RI�FRGH�VZLWFKLQJ��ODFNV�VXEVWDQFH�IRU�WKH�IROORZLQJ�UHDVRQV��)LUVW��FRGH�DOWHUQDWLRQ�GRHV�QRW�QHFHVVDULO\�WDNH�SODFH�LQ� D� ELOLQJXDO� VLWXDWLRQ� RQO\�� WKHUH� DUH� VWLOO� VLWXDWLRQV� ZKHUH� RWKHU� �L�H��IRUHLJQ�� VSHDNHUV� KDYH� UHFRXUVH� WR� FRGH� VZLWFKLQJ� ZLWKRXW� WKHUH� EHLQJ�FRQWDFW� DW� DOO� EHWZHHQ� WKH� WZR� ODQJXDJHV�� 6HFRQG�� WKH� GRPLQDWLRQ� DQG�RU
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VRFLDO�UHFRJQLWLRQ�RI�WKH�/� PDNHV�LW�LPSHUDWLYH�RQ�WKH�SDUW�RI�/� OHDUQHUV�WR�JLYH�SURPLQHQFH�WR�WKHLU�/�� )LQDOO\��HYHQ�WKH�IXQFWLRQV�IRU�FRGH�VZLWFKLQJ�FLWHG�DERYH�VKRZ�QRWKLQJ�EXW�WKH�SHUYDVLYH�LQIOXHQFH�RI�WKH�/� LQ�OHDUQHUV��WKDW� LV��ZH� DOO� WHQG� WR� V\PEROL]H�� UHSRUW� KLJKOLJKW� GLVFXVV� DQG�HPSKDVL]H�WKLQJV�LQ�RXU�/�� WKXV�PLQLPL]LQJ�WKH�XVH�RI�WKH�/�� 7DNH��IRU�H[DPSOH��WKH�IROORZLQJ� VKRUW� FRQYHUVDWLRQ� EHWZHHQ� WZR�<HPHQL� WHDFKHUV� RI� (QJOLVK� LQ�WKHLU�VWDII�URRP���7UDQVODWLRQ�RI�WKH�$UDELF�ELWV�RI�WKH�FRQYHUVDWLRQ�KDV�EHHQ�SURYLGHG���
�������������������������$��*RRG�PRUQLQJ��+RZ�DUH�\RX"�� %��*RRG�PRUQLQJ��$O�KDP�GX�OLO�ODK��3UDLVH�WR�*RG���.DLI�KDODDN�LQWD��+RZ��� DUH�\RX"��+RZ�DERXW�\RX"�������������������������������������������������������� $��7DPDP��2N����+RZ�GLG�\RXU�WHDFKLQJ�JR�WRGD\"�� %��0PP«�ORQJ�VLOHQFH���,W�ZDV�TXLWH�JRRG��%DV�ED¶DG�DW�WXODDE��� PXKPLOHHQ�JLGGDQ���%XW�VRPH�VWXGHQWV�DUH�VR�FDUHOHVV���
� $��2K��:K\"��XG�
DODL�KXP�TDOHHO��%H�D�ELW�VWULFW�ZLWK�WKHP���<RX�KDYH�WR���
� ,�WKLQN���� %��,�WULHG��EXW�WKH\�DUH�VR�XQFRQFHUQHG��$OODK�\HKGHH�KXP��0D\�*RG�JXLGH��� WKHP���� $��<HO�ODK��$Q\ZD\�ZHOO���-XVW�GRQ¶W�WDNH�LW�WR�KHDUW��(YHU\WKLQJ�ZRXOG�EH��� 2N�DW�WKH�HQG�RI�WKH�GD\��
� %��,Q��D¶D�$OODK��*RG�ZLOOLQJ���7KDQN�\RX�IRU�\RXU�FRQFHUQ��
� $�<D�UDJHO��2¶�PDQ���$O�KDP�ZDKLG��,W¶V�WKH�VDPH�ZLWK�DOO���:H�ED¶D�GDLQ��� �)XUWKHUPRUH��ZKDW�DUH�IULHQGV�IRU��� %��$OODK�\L�NDOLN��0D\�*RG�NHHS�\RX�VDIH������
�,I�HLWKHU�RI� WKH� WZR�WHDFKHUV�KDG�EHHQ�FRQYHUVLQJ�ZLWK�D�QDWLYH�VSHDNHU�RI�(QJOLVK��KH�ZRXOG�QRW�KDYH�UHVRUWHG�WR�FRGH�VZLWFKLQJ�DV�VXFK��&OHDUO\��LW�LV�WKH�KHJHPRQ\�RI�WKH�/� WKDW�PDNHV�LW�LPSHUDWLYH�WR�VHH�LW�LQ�VLWXDWLRQV�VXFK�DV� WKH�RQH�FLWHG�DERYH��)XUWKHUPRUH��FRGH�VZLWFKLQJ� LV�XVXDOO\�XVHG�ZKHQ�WKH� OHDUQHU� GRHV� QRW� KDYH� DQ� DSW�ZRUG�RU� H[SUHVVLRQ� LQ� KLV�KHU�/��� KH�VKH�UHIHUV�WR�KLV�KHU�/� WR�ERUURZ�WKH�QHHGHG�ZRUG�RU�H[SUHVVLRQ���� /LNH� WKH� SUHYLRXV� DSSURDFKHV�� KRZHYHU�� WKLV� VRFLROLQJXLVWLF� DSSURDFK�VXIIHUV�IURP�VRPH�GHILFLHQFLHV��D�FUXFLDO�RQH�EHLQJ�LWV�IDLOXUH�WR�DFFRXQW�IRU�WKH� IXQFWLRQDO�SUDJPDWLF� LQIOXHQFH� RI� WKH� /�� 7KH� IROORZLQJ� VHFWLRQ� LV�LQWHQGHG�WR�JR�LQWR�WKLV�DVSHFW�RI�ODQJXDJH�OHDUQLQJ�������
� �����/� DV�D�&RPPXQLFDWLRQ�6WUDWHJ\��,WV�)XQFWLRQDO�3UDJPDWLF�,QIOXHQFH�
�9LHZLQJ� ODQJXDJH� DV� D� FXOWXUDOO\� FRPPXQLFDWLYH� QHWZRUN�� LW� EHFDPH�SRVVLEOH�WR�VHH�ZKHWKHU�RU�QRW�WKH�OHDUQHU¶V�/� LV�DQ�LPSRUWDQW�GHWHUPLQDQW�RI�6/$�� $OWKRXJK� WKHUH� KDV� EHHQ� OLWWOH� HPSLULFDO� UHVHDUFK� RQ� WKLV� LVVXH�� WKH�EDVLF� LGHD� XQGHUO\LQJ� LW� VHHPV� WR� EH� FRQYLQFLQJ� HQRXJK� WR� DWWUDFW� PRUH�UHVHDUFK�LQWR�WKH�IXQFWLRQDO�SUDJPDWLF�GLIIHUHQFHV�EHWZHHQ�ODQJXDJHV��,W�LV�LQ�IDFW� DW� WKH� OHYHO� RI� XVH� WKDW� ODQJXDJHV� VHHP� WR� EH� PRVW� DPHQDEOH� WR�FRQWUDVWLYH�DQDO\VLV��RI�FRXUVH��LQ�D�QHZ�JXLVH���³7KHUH�LV�D�QHHG��WKHUHIRUH��
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WR� GLVFRYHU� ZKHWKHU� DQG� XQGHU� ZKDW� FRQGLWLRQV� OHDUQHUV� WUDQVIHU� WKH�UHDOL]DWLRQV� RI� D� JLYHQ� IXQFWLRQ� LQ� WKHLU� /� WR� WKHLU� XVH� RI� WKH� /��´� � � $Q�LQWHUHVWLQJ�H[DPSOH�RI�WKH�WUDQVIHU�RI�/� IXQFWLRQV�DPRQJ�<HPHQL�OHDUQHUV�LV�WKH�FRPPRQ�XVH�RI�WKDQN�\RX�WR�PHDQ�ERWK�<HV��WKDQN�\RX�DQG�1R��WKDQN�\RX�ZKHQ� UHVSRQGLQJ� WR� DQ� LQYLWDWLRQ�PDGH� LQ�(QJOLVK��6LPLODU� WR� WKLV� LV�ZKDW�5RG�+DGHQ��������FDOOV�D�UHFHSWLYH�RU�µVRFLDO¶�HUURU��³7KHUH�LV�D�FRQVLGHUDEOH�VFRSH� IRU� UHFHSWLYH� HUURUV� KHUH�� ,� KDYH� GLVFRYHUHG�� IRU� H[DPSOH�� $UDELF�VSHDNLQJ� OHDUQHUV� RI� (QJOLVK� WKLQNLQJ� WKDW� WKH� DQVZHU� µ\HV¶� WR� WKH� WZR�TXHVWLRQV� µ$UH� \RX� FRPLQJ"¶� DQG� µ$UHQ
W� \RX� FRPLQJ"¶� KDV� RSSRVLWH�PHDQLQJV�� 3URGXFWLYH� HUURUV� DUH� MXVW� DV� OLNHO\�´� � � +DGHQ� DOVR� DGGV�� ³0RVW�HUURUV� LQ� WKLV� DUHD� LQYROYH� VRPH� PLVDSSUHKHQVLRQ� DERXW� DQ� LQWHQGHG�LOORFXWLRQDU\�DFW�DQG�DUH�RI� VSHFLDO� LQWHUHVW�DV� WKH\�DUH�QRW�XQFRPPRQ�DQG�KDYH�EHHQ�QHJOHFWHG�RQ�WKH�ZKROH�´� � �
� $QRWKHU��DOEHLW�PRUH�FRQIXVLQJ��H[DPSOH�RI�WKH�FXOWXUDO�SHUYDVLYHQHVV�RI�ERWK�WKH�/� DQG�/� UHIHUV�WR�D�VLPSOH�DQHFGRWH�HQFRXQWHUHG�E\�*HRUJH�<XOH������E��ZKHQ�LQ�6DXGL�$UDELD��,W� LV�DERXW�WKH�XQIDPLOLDU�XVH�RI�WKH�$UDELF�
H[SUHVVLRQ� � º �DO�KDPGX� OLO�ODK�� �HTXLYDOHQW� WR� µ3UDLVH� WR�*RG
��E\�DQ�
(QJOLVK�SHUVRQ� �<XOH��ZDQWLQJ� WR�DQVZHU�TXHVWLRQV� LQ�$UDELF�DERXW�KHDOWK��L�H��NDLI�KDODDN�VLK�KDWDN"���7KH�VWRU\�IROORZV�OLNH�WKLV���
� � � � � � � ���������:KHQ�,�ILUVW�OLYHG�LQ�6DXGL�$UDELD��,�WHQGHG�WR�DQVZHU�TXHVWLRQV�LQ�$UDELF�DERXW�P\�KHDOWK��WKH�HTXLYDOHQW�RI�µ+RZ�DUH�\RX"¶��ZLWK�WKH�HTXLYDOHQW�RI�P\�IDPLOLDU�URXWLQH�UHVSRQVHV�RI�µ2ND\¶�RU�µ)LQH�¶�+RZHYHU��,�HYHQWXDOO\�QRWLFHG�WKDW�ZKHQ�,�DVNHG�D�VLPLODU�TXHVWLRQ��SHRSOH�JHQHUDOO\�DQVZHUHG�ZLWK�D�SKUDVH�WKDW�KDG�WKH�OLWHUDO�PHDQLQJ� RI� µ3UDLVH� WR�*RG�¶� ,� VRRQ� OHDUQHG� WR� XVH� WKH� QHZ� H[SUHVVLRQ��ZDQWLQJ�WR�EH�SUDJPDWLFDOO\�DSSURSULDWH�LQ�WKDW�FRQWH[W��0\�ILUVW�W\SH�RI��DQVZHU�ZDVQ¶W� µZURQJ¶� �P\� YRFDEXODU\� DQG� SURQXQFLDWLRQ� ZHUHQ¶W� LQDFFXUDWH��� EXW� LW�GLG� FRQYH\� WKH� PHDQLQJ� WKDW� ,� ZDV� D� VRFLDO� RXWVLGHU� ZKR� DQVZHUHG� LQ� DQ�XQH[SHFWHG��ZD\��,Q�RWKHU�ZRUGV��PRUH�ZDV�EHLQJ�FRPPXQLFDWHG�WKDQ�ZDV�EHLQJ�VDLG�� ,QLWLDOO\� ,� GLG� QRW� NQRZ� WKDW�� ,� KDG� OHDUQHG� VRPH� OLQJXLVWLF� IRUPV� LQ� WKH�ODQJXDJH� ZLWKRXW� OHDUQLQJ� WKH� SUDJPDWLFV� RI� KRZ� WKRVH� IRUPV� DUH� XVHG� LQ� D�UHJXODU�SDWWHUQ�E\�VRFLDO�LQVLGHUV���
�%XW�WKLV�XVH�RI�DO KDPGX�OLO��ODK� DV�IDU�DV�WKH�DERYH�H[DPSOH�LV�FRQFHUQHG��LV�LUUHOHYDQW� WR� RXU� PDLQ� IRFXV� KHUH� IRU� LW� WHQGV� WR� UDLVH� D� FDVH� DERXW� WKH�SUDJPDWLF� XVH� RI� H[SUHVVLRQV� VSHFLILF� WR� WKH� /� �$UDELF�� LQ� WKLV� FDVH���+RZHYHU�� ZH� PD\� SRVWXODWH� WKDW� WKH� LQDSSURSULDWHQHVV� RI� WKH� VDPH�H[SUHVVLRQ��L�H��DO�KDPGX�OLO��ODK� FRXOG�HTXDOO\�EH�DWWULEXWHG�WR�WKH�IDFW�WKDW�DQ�/� OHDUQHU��EHLQJ�OLQJXLVWLFDOO\�DQG�FXOWXUDOO\�DOLHQ�WR�WKH�/�� VKRXOG�QRW�KDYH� UHFRXUVH� WR� WKH� SUDJPDWLFV� RI� KLV�KHU� RZQ� QDWLYH� ODQJXDJH� ZKHQ
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ZDQWLQJ� WR� FRPPXQLFDWH� LQ� WKH�/�� 7R�SURYH� WKLV�� OHW� XV� LPDJLQH� WKDW� WKH�OLWHUDO� PHDQLQJ� RI� DO� KDPGX� OLO�ODK�� WKDW� LV� 3UDLVH� WR� *RG�$OODK� ZDV�UHFRQVWUXFWHG� �RU� WUDQVIHUUHG�� LQWR�(QJOLVK�E\� D�<HPHQL� OHDUQHU� DV� KLV�KHU�UHVSRQVH�WR�WKH�(QJOLVK�TXHVWLRQ��µ+RZ�DUH�\RX"¶�7R�ZKDW�H[WHQW�ZRXOG�WKLV�XQIDPLOLDU�UHVSRQVH�EH�SHUFHLYHG�E\�WKH�(QJOLVK�DV�FXOWXUDOO\�FRQIXVLQJ�DQG�DGYHUVH�� JLYHQ� WKH� IDFW� WKDW� PRVW� RI� WKH� (QJOLVK� UDUHO\� VXEVFULEH� WR� DQ\�UHOLJLRQ��L�H��WKH\�DUH�VHFXODU���OHW�DORQH�SUDLVH�*RG�$OODK�RU�PDNH�DQ\�VXFK�UHIHUHQFH�WR�+LP�LQ�WKHLU�HYHU\GD\�ODQJXDJH�WUDQVDFWLRQV"������������������������������� 7UDQVIHU�RI�GLVFRXUVH�SDWWHUQV�IURP�WKH�/� LQWR�WKH�/� LV�DOVR�VLJQLILFDQW��,Q� WKH� H[DPSOH� FLWHG� LQ� ����� QDPHO\� 7KDW¶V� WKH� PDQ�� +LV� GDXJKWHU� LV� D�SROLWLFLDQ��RQH�PD\�DWWULEXWH� WKH�XVH� RI� WZR� VLPSOH� VHQWHQFHV� LQVWHDG�RI� D�VHQWHQFH�ZLWK�D� UHODWLYH�FODXVH� WR� UKHWRULFDO�GLIIHUHQFHV�EHWZHHQ�$UDELF²ZKLFK�LV�FKDUDFWHUL]HG�E\� µSDUDOOHOLVP¶²DQG�(QJOLVK²ZKLFK�LV�FKDUDFWHU�LVWLFDOO\�µOLQHDU�¶� � $V�2VKLPD�DQG�+RJXH��������DOVR�REVHUYHG���
� $UDELF«>OHDUQHUV@� WHQG� WR� >VSHDN�RU�ZULWH@� LQ� D�SDUDOOHO� VHTXHQFH�XVLQJ�PDQ\�FRRUGLQDWRUV�VXFK�DV�DQG�DQG�EXW� ,Q�(QJOLVK��PDWXULW\�RI�VW\OH�LV�RIWHQ�MXGJHG�

E\�WKH�GHJUHH�RI�VXERUGLQDWLRQ�UDWKHU�WKDQ�E\�WKH�GHJUHH�RI�FRRUGLQDWLRQ�� �

�³7KLV� GLIIHUHQFH� LPSRVHV� DQ� REVWDFOH� WR� WKH� ><HPHQL�@$UDE� OHDUQHUV� RI�(QJOLVK�� WKHUHIRUH�«VWXGHQWV� >VKRXOG� EH@� IXOO\� DZDUH�RI� WKLV� GLIIHUHQFH� VR�WKDW�ZKHQ�WKH\�>VSHDN�RU@�ZULWH�LQ�(QJOLVK�WKHLU�>VSHHFK�RU@�ZULWLQJ�FRQIRUPV�WR�WKH�(QJOLVK�UKHWRULF�´� � �,Q�IDFW��HUURUV�RI�WKLV�W\SH��WKRXJK�³GR�QRW�XVXDOO\�DIIHFW� FRPPXQLFDWLYH� HIILFLHQF\�´� � � FRQVWLWXWH� DQ� DUHD� �WKH� ZKROH� DUHD� RI�FRQQHFWLYHV��³ZKHUH�/� LQWHUIHUHQFH�VHHPV�WR�DFFRXQW�IRU�PDQ\�HUURUV´�DQG�ZKLFK�³ZRXOG�UHSD\�IXUWKHU�VWXG\�´� � �7KH� VWXG\� RI� WKHVH� GLIIHUHQW� FXOWXUDO�ZD\V� RI� VSHDNLQJ� DQG�ZULWLQJ� LV�RIWHQ� UHIHUUHG� WR� DV� µ&RQWUDVWLYH� 3UDJPDWLFV�¶� RU� ZLWKLQ� 6/$� UHVHDUFK�µ,QWHUODQJXDJH�3UDJPDWLFV�¶� DQG� µ&RQWUDVWLYH�5KHWRULF�¶�0DQ\� D� UHVHDUFKHU�KDV�HPSKDVL]HG�WKHVH�DUHDV�RI�LQYHVWLJDWLRQ�WR�RSHQ�XS�QHZ�DYHQXHV�LQ�WKH������VWXG\�RI�/� DFTXLVLWLRQ�LQ�RUGHU�WR�FRPH�WR�WHUPV�ZLWK�WKH�LQWHUIHULQJ�HIIHFW�RI�WKH�/���L�H��LWV�µFRPPXQLFDWLYH�LQWHUIHUHQFH�¶�������
����&RQFOXVLRQ�
�7KLV�SDSHU�KDV�DWWHPSWHG�WR�UHWKLQN�WKH�UROH�RI��WKH�/� LQ�/� DFTXLVLWLRQ�ZLWK�ERWK� $UDELF� �DV� DQ� /�� DQG� (QJOLVK� �DV� DQ� /�� LQ� PLQG�� ,W� EHJDQ� E\�GLVFXVVLQJ�WKH�EHKDYLRXULVW�YLHZ�RI�6/$��DQG�WKHQ�MX[WDSRVHG�LW�ZLWK�RWKHU�YLHZV�FRPPRQ�LQ�GLVFXVVLRQV�RI�6/$��FKDOOHQJLQJ�WKH�ZD\V�LQ�ZKLFK�WKHVH
«�
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QHZ� YLHZV� ORRN� DW� WKH� UROH� RI� WKH� /� LQ� 6/$�� )XUWKHU�� GDWD� GRFXPHQWLQJ�SKHQRPHQD�SHUWDLQLQJ�WR�6/$�ZHUH�JDWKHUHG�DQG�XVHG�DV�HPSLULFDO�VXSSRUW�IRU� WKH� LQIOXHQFH� RI� $UDELF� LQ� <HPHQL� OHDUQHUV� RI� (QJOLVK�� 8SRQ� FORVH�H[DPLQDWLRQ�� LW� EHFDPH� HYLGHQW� WKDW� ERWK� 6WDQGDUG� DQG�&ROORTXLDO� $UDELF�KDYH�D�VXEVWDQWLDO�LQIOXHQFH�RQ�WKH�6/$�RI�(QJOLVK��WKLV�LQIOXHQFH�LV�HYLGHQW�LQ�DVSHFWV�DV�YDULHG�DV�WKH�IRUPDO�IHDWXUHV�RI�$UDELF�DQG�(QJOLVK��V\QWDFWLF��SKRQRORJLFDO�DQG�OH[LFDO�GLIIHUHQFHV���OHDUQHU�VWUDWHJLHV��RYHUJHQHUDOL]DWLRQ�DQG�DYRLGDQFH���ODQJXDJH�LQWHUDFWLRQV��ERUURZLQJ�DQG�FRGH�VZLWFKLQJ���DQG�FRPPXQLFDWLRQ� VWUDWHJLHV� �IXQFWLRQDO�FXOWXUDO� GLIIHUHQFHV��� <HPHQL�$UDE�OHDUQHUV� VHHP� WR� WUDQVIHU�� DW� GLIIHUHQW� OHYHOV� DQG� LQ� YDU\LQJ� GHJUHHV�� WKH�UHDOL]DWLRQV� RI� WKHVH� DVSHFWV� RI� $UDELF� WR� WKHLU� XVH� RI� (QJOLVK�� $V� (OOLV��������KDV�DSWO\�REVHUYHG��
�

7KH�/� LV�D�UHVRXUFH�RI�NQRZOHGJH�ZKLFK�OHDUQHUV�ZLOO�XVH�ERWK�FRQVFLRXVO\�DQG�VXEFRQVFLRXVO\�WR�KHOS�WKHP�VLIW�WKH�/� GDWD�LQ�WKH�LQSXW�DQG�WR�SHUIRUP�DV�EHVW�DV� WKH\� FDQ� LQ� WKH� /� � 3UHFLVHO\� ZKHQ� DQG� KRZ� WKLV� UHVRXUFH� LV� SXW� WR� XVH�GHSHQGV�RQ�D�ZKROH�KRVW�RI�IDFWRUV�WR�GR�ZLWK�WKH�IRUPDO�DQG�SUDJPDWLF�IHDWXUHV�RI�WKH�QDWLYH�DQG�WDUJHW�ODQJXDJHV��L�H��OLQJXLVWLF�IDFWRUV��RQ�WKH�RQH�KDQG��DQG�WKH� OHDUQHU¶V� VWDJH� RI� GHYHORSPHQW� DQG� W\SH� RI� ODQJXDJH� XVH� �L�H�� SV\FKR� DQG�VRFLROLQJXLVWLF�IDFWRUV��RQ�WKH�RWKHU�KDQG��7KH�LQIOXHQFH�RI�WKH�/� LV�OLNHO\�WR�EH�PRVW� HYLGHQW� LQ� /� SKRQRORJ\²WKH� IRUHLJQ� DFFHQW� LV� XELTXLWRXV²EXW� LW� ZLOO�RFFXU�LQ�DOO�DVSHFWV�RI�WKH�/� ���
�2U�WR�TXRWH�0DKPRXG������E����
� 7KH� LQIOXHQFH� RI� WKH� PRWKHU� WRQJXH� DQG� WKH� SHUYDVLYHQHVV� RI� LQWHUOLQJXDO�

WUDQVIHU� LV� LQGLVSXWDEOH�� HVSHFLDOO\� LQ� OHDUQLQJ� VLWXDWLRQV� ZKHUH� VWXGHQWV¶
H[SRVXUH�WR�WKH�IRUHLJQ�ODQJXDJH�LV�FRQILQHG�WR�D�IHZ�KRXUV�SHU�ZHHN�RI�IRUPDO�FODVVURRP� LQVWUXFWLRQ«'HYLDWLRQV� UHVXOWLQJ� IURP� LQWHUOLQJXDO� WUDQVIHU� KDYH�EHHQ�UHFRUGHG�DW�DOO�OLQJXLVWLF�OHYHOV����

� ,W� DOVR� IROORZV� IURP� RXU� DQDO\VLV� RI� WKH� LVVXHV� WKDW� ³WKH� LGHD� RI�FRQWUDVWLQJ�ODQJXDJHV�LV�D�FRUUHFW�RQH´� � � GHVSLWH�WKH�SLWIDOOV�VXIIHUHG�E\�WKH�������������������������
«PHWKRGV� XVHG� WR� FDUU\� RXW� WKH� FRQWUDVW�� )LQDOO\�� ,� ZRXOG� SHUVRQDOO\�UHFRPPHQG� XVLQJ� FRQWUDVWLYH� SUDJPDWLFV� DQG� LQWHUODQJXDJH� SUDJPDWLFV��XQGHU� WKH� UXEULF� RI� µFRQWUDVWLYH� GLVFRXUVH� DQDO\VLV¶��� DV� WKHVH� DUH� PRVW�IUXLWIXO�WRROV��QRW�RQO\�EHFDXVH�FXUUHQW�6/$�UHVHDUFK�GUDZV�PDQ\�RI�LWV�LGHDV�IURP�WKHP��EXW�DOVR�EHFDXVH�WKH\�WRXFK�XSRQ�DQ�LPSRUWDQW��VHQVLWLYH�LVVXH�LQ�WKH� VWXG\�RI� ODQJXDJH�V��� YL]�� FXOWXUDO�GLIIHUHQFHV��2QH�PLJKW� DOVR�ZDQW� WR�KDYH�DQ�HFOHFWLF� DSSURDFK� WR� FRPSDUH� WKH�/� DQG� WKH�/�� WKHUHE\� VHFXULQJ�PD[LPXP�EHQHILW�DQG�DOVR�RYHUFRPLQJ��RU�DW�OHDVW�UHGXFLQJ�WR�WKH�DEVROXWH�PLQLPXP��H[LVWLQJ�VKRUWFRPLQJV�RI�YDULRXV�PHWKRGV��DV�QR�PHWKRG�LV�ILQDO�RU�FRPSOHWH�
�
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%LEOLRJUDSK\�
�$O�$VVDU��$��0��'����������$SSOLHG�/LQJXLVWLFV�IRU�WKH�$UDE�:RUOG� 0DGUDV��7��5��3XEOLFDWLRQV��$O�.DI�� $�� 0�� ��������0HWD�GLVFRXUVH� LQ� 7H[WV� 3URGXFHG� LQ� (QJOLVK� E\�<HPHQL�$UDE�:ULWHUV��$�:ULWHU�5HDGHU�2ULHQWHG�&URVV�&XOWXUDO�$QDO\VLV�RI /HWWHUV�WR�WKH�(GLWRU� 8QSXEOLVKHG�3K'�7KHVLV��([HWHU�8QLYHUVLW\��8.���$O.KXOL�� 0�� $�� �������� &RPSDUDWLYH� /LQJXLVWLFV�� (QJOLVK� DQG� $UDELF��-RUGDQ��$OIDODK�+RXVH��BBBBB�������� $ &RQWUDVWLYH� 7UDQVIRUPDWLRQDO� *UDPPDU�� $UDELF� DQG�(QJOLVK� -RUGDQ��$OIDODK�+RXVH���$O�0DTWUL�� 0�� �������� 6WXGHQWV� :KR� 'R� ([WHQVLYH� 5HDGLQJ� $UH� %HWWHU�:ULWHUV�� $� 6WXG\� %DVHG� RQ� $FWLRQ� 5HVHDUFK� DQG� D� 'HVFULSWLYH� 6WXG\��8QLYHUVLW\�5HVHDUFKHU�-RXUQDO� ,VVXH����-XQH��<HPHQ��,EE�8QLYHUVLW\���������$O�6KDPLU\�� 5�� �������� &RQWUDVWLYH� $QDO\VLV� DQG� (QJOLVK� /DQJXDJH�7HDFKLQJ�� 8QLYHUVLW\� 5HVHDUFKHU� -RXUQDO� ,VVXH� ��� -XQH�� <HPHQ�� ,EE�8QLYHUVLW\���������%RVH�� 0�� 1�� .�� �������� $ 7H[W� %RRN� RI� (QJOLVK� /DQJXDJH� 7HDFKLQJ� IRU�<HPHQL�6WXGHQWV� 6DQDD��2EDGL�6WXGLHV�DQG�3XEOLVKLQJ�&HQWUH���%URZQ��+��'����������3ULQFLSOHV�RI�/DQJXDJH�/HDUQLQJ�DQG�7HDFKLQJ� 1HZ�-HUVH\��3UHQWLFH�+DOO��,QF���(QJOHZRRG�&OLIIV��&DUWHU��5����������9RFDEXODU\� /RQGRQ�DQG�1HZ�<RUN��5RXWOHGJH���&DWKHUFROH�� 5�� �������� $ )LUVW� /DQJXDJH�� 7KH� (DUO\� 6WDJHV�� &DPEULGJH��0DVV��+DUYDUG�8QLYHUVLW\�3UHVV��&KRPVN\��1���������6\QWDFWLF�6WUXFWXUH� 7KH�+DJXH��0RXWRQ��BBBBB�������� $VSHFWV� RI� WKH� 7KHRU\� RI� 6\QWD[�� &DPEULGJH�� 0DVV�� 077�3UHVV��BBBBB�������� 7KH� /RJLFDO� 6WUXFWXUH� RI� /LQJXLVWLF� 7KHRU\� 1HZ� <RUN� DQG�/RQGRQ��3OHQX�3UHVV���BBBBB��������/HFWXUHV�RQ�*RYHUQPHQW�DQG�%LQGLQJ� 'RUGUHFKW��)RULV����BBBBB�����D���.QRZOHGJH�RI�/DQJXDJH��,WV�1DWXUH��2ULJLQ��DQG�8VH� 1HZ�<RUN��3UDHJHU�3XEOLVKHUV���&RRN�� 9�� �������� 6HFRQG� /DQJXDJH� /HDUQLQJ� DQG� /DQJXDJH� 7HDFKLQJ� ���HG���/RQGRQ��$UQROG��&RUGHU�� 3�� �������� 7KH� 6LJQLILFDQFH� RI� /HDUQHUV¶� (UURUV�� ,QWHUQDWLRQDO�5HYLHZ�RI�$SSOLHG��/LQJXLVWLFV���������������BBBBB�������� ,GLRV\QFUDWLF�'LDOHFWV� DQG�(UURU�$QDO\VLV�� ,5$/� 9RO�� ,;�� ���0D\���BBBBB��������/DQJXDJH�'LVWDQFH�DQG�WKH�0DJQLWXGH�RI� WKH�/HDUQLQJ�7DVN��6WXGLHV��LQ�6HFRQG�/DQJXDJH�$FTXLVLWLRQ������
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BBBBB��������(UURU�$QDO\VLV�DQG�,QWHUODQJXDJH� 2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��&U\VWDO�� '�� �HG��� �������� &KLOG� /DQJXDJH� $FTXLVLWLRQ�� 7KH� &DPEULGJH�(QF\FORSHGLD� RI� /DQJXDJH��8.��&DPEULGJH�8QLYHUVLW\� 3UHVV�� 33�� ����������'XOD\�� +�� DQG� %XUW�� 0�� �������� 6KRXOG� ZH� 7HDFK� &KLOGUHQ� 6\QWD["�/DQJXDJH��/HDUQLQJ� ��������������'XOD\��+���%XUW��0���DQG�.UDVKHQ��6����������/DQJXDJH�7ZR� 2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��(OOLV�� 5�� �������� 8QGHUVWDQGLQJ� 6HFRQG� /DQJXDJH� $FTXLVLWLRQ� 2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��)ULHV��&�� ��������7HDFKLQJ� DQG� /HDUQLQJ�(QJOLVK� DV� D� )RUHLJQ� /DQJXDJH�$QQ�$UERU��8QYHUVLW\�RI�0LFKLJDQ�3UHVV���)URPNLQ��9��DQG�5RGPDQ��5��������HG����$Q�,QWURGXFWLRQ�WR�/DQJXDJH� 1HZ�<RUN��+ROW��5LQH�KDUW�DQG�:LQVWRQ��,QF���*DVV��6��0��DQG�6HOLQNHU��/���������������6HFRQG�/DQJXDJH�$FTXLVLWLRQ��$Q�,QWURGXFWRU\� &RXUVH� ��Q G HG��� 0DKZDVK�� 1-�� /DZUHQFH� (OEDXP�$VVRFLDWHV��BBBBB�������/DQJXDJH�7UDQVIHU��,Q�)��(SSHUW��HG��7UDQVIHU�DQG�7UDQVODWLRQ�LQ�/DQJXDJH�/HDUQLQJ�DQG�7HDFKLQJ� 6LQJDSRUH��6($0(2��*OHDVRQ��-��%��DQG�5DWQHU��1����������/DQJXDJH�$FTXLVLWLRQ��,Q�*OHDVRQ��-��%��DQG��5DWQHU��1��HGV���3V\FKROLQJXLVWLFV� $XVWUDOLD��:DUGVZRUWK������+DGHQ��5����������'LVFRXUVH�(UURU�$QDO\VLV��,Q��3��5LOH\��HG���'LVFRXUVH�DQG�/HDUQLQJ��/RQGRQ��/RQJPDQ��+DXJHQ�� (�� �������� 7KH� 1RUZHJLDQ� /DQJXDJH� LQ� $PHULFD� 3KLODGHOSKLD��8QLYHUVLW\�RI�3HQQV\OYDQLD�3UHVV��.DSODQ��5��3����������&XOWXUDO�7KRXJKW�3DWWHUQV�LQ�,QWHUFXOWXUDO�(GXFDWLRQ��/DQJXDJH�/HDUQLQJ� ������������.KDUPD�� 1�� DQG� +DMMDM�� $�� �������� (UURUV� LQ� (QJOLVK� DPRQJ� $UDELF�6SHDNHUV��$QDO\VLV�DQG�5HPHG\� /HEDQRQ��/LEUDLULH�GX�/LEDQ�3XEOLVKHUV���.OHLQPDQ��+����������7KH�6WUDWHJ\�RI�$YRLGDQFH�LQ�$GXOW�6HFRQG�/DQJXJDH�$FTXLVLWLRQ�� ,Q� :�� &�� 5LWFKLH� �HG��� 6HFRQG� /DQJDXJH� $FTXLVLWLRQ�5HVHDUFK��,VVXHV�DQG�,PSOLFDWLRQV� 1HZ�<RUN��$FDGHPLF�3UHVV����������/DFH\��&���0DKRRG�� -���7UHQFK�� -���9DQGHUSXPS��(�� �������� ,QFUHDVH�<RXU�9RFDEXODU\��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��/DGR�� 5�� �������� /LQJXLVWLFV� $FURVV� &XOWXUHV� $QQ� $UERU�� 8QLYHUVLW\� RI�0LFKLJDQ��3UHVV��/LWWOHZRRG�� :�� 7�� ������� )RUHLJQ� DQG� 6HFRQG� /DQJXDJH� /HDUQLQJ�&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��/HZLV��0�� ��������7KH� /H[LFDO� $SSURDFK�� 7KH� 6WDWH� RI� (/7� DQG� WKH�:D\�)RUZDUG�� +RYH��(QJODQG��/DQJXDJH�7HDFKLQJ�3XEOLFDWLRQV��
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BBBBB�������� ,PSOHPHQWLQJ� WKH� /H[LFDO� $SSURDFK�� 3XWWLQJ� 7KHRU\� LQWR�3UDFWLFH��+RYH��(QJODQG��/DQJXDJH�7HDFKLQJ�3XEOLFDWLRQV��BBBBB�������� 7HDFKLQJ� &ROORFDWLRQV� +RYH�� (QJODQG�� /DQJXDJH� 7HDFKLQJ��3XEOLFDWLRQV���0DGGHQ��&���%DLOH\��1���(LVHQVWHLQ��0��� DQG�$QGHUVRQ��/�� ��������%H\RQG�6WDWLVWLFV�LQ�6HFRQG�/DQJXDJH�$FTXLVWLRQ�5HVHDUFK��,Q�:��&��5LFKLH��HG���6HFRQG� /DQJ�XDJH� 5HVHDUFK�� ,VVXHV� DQG� ,PSOLFDWLRQV� 1HZ� <RUN��$FDGHPLF�3UHVV�����������0DKPRXG�� $�� ��������0RGHUQ� 6WDQGDUG� $UDELF� YV�� 1RQ�6WDQGDUG� $UDELF��:KHUH� GR� $UDE� 6WXGHQWV� 7UDQVIHU� IURP"� /DQJXDJH�� &XOWXUH� DQG�&XUULFXOXP� �����������������
BBBBB������D���7KH�,QWHUOLQJXDO�(UURUV�RI�$UDE�6WXGHQWV��$�&RXUVHERRN�IRU�(GXFDWLRQ� (QJOLVK� 0DMRUV� 6XOWDQ� 4DERRV� 8QLYHUVLW\�� 8QSXEOLVKHG�0DQXVFULSW���
BBBBB������E���,QWHUOLQJXDO�7UDQVIHU�RI�,GLRPV�E\�$UDE�/HDUQHUV�RI�(QJOLVK��7KH� ,QWHUQHW� 7(6/� -RXUQDO� 9RO�� 9,,,�� 1R�� ���� 'HFHPEHU���KWWS���LWHVOM�RUJ��������0DXULFH��:���HG�����������7KH�/LWWOH�2[IRUG�'LFWLRQDU\�RI�&XUUHQW�(QJOLVK�2[IRUG��&ODUHQGRQ�3UHVV��0F'RQRXJK�� 6�� +�� �������� 3V\FKRORJ\� LQ� )RUHLJQ� /DQJXDJH� 7HDFKLQJ�/RQGRQ��*HRUJH�$OODQ�	�8QZLQ��0F/DXJKOLQ�� %�� ��������7KHRULHV� RI� 6HFRQG� /DQJXDJH� /HDUQLQJ� /RQGRQ��(GZDUG��$UQROG���0F1HLOO��'�� ��������'HYHORSPHQWDO�3V\FKROLQJXLVWLFV�� ,Q�6PLWK��)�� DQG�*��0LOOHU� �HGV��� 7KH� *HQHVLV� RI� /DQJXDJH�� $� 3V\FKROLQJXLVWLF� $SSURDFK�&DPEULGJH��0DVV���0,7�3UHVV���������0LWFKHOO�� 5�� DQG� 0\OHV�� )�� �������� 6HFRQG� /DQJXDJH� /HDUQLQJ� 7KHRULHV�/RQGRQ��$UQROG���1DVU��5��7����������7KH�7HDFKLQJ�RI�(QJOLVK�WR�$UDE�6WXGHQWV��8N��/RQJPDQ��1HVVHOKDXI�� 1�� �������� 7KH� XVH� RI� &ROORFDWLRQV� E\� $GYDQFHG� /HDUQHUV��$SSOLHG�/LQJXLVWLFV�-RXUQDO�����������������2GOLQ�� 7�� �������� /DQJXDJH� 7UDQVIHU� &DPEULGJH�� &DPEULGJH� 8QLYHUVLW\�3UHVV���2OOHU�� -�� :�� DQG� =LDKRVVHLQ\�� 6�� 0�� �������� 7KH� &RQWUDVWLYH� $QDO\VLV�+\SRWKHVLV�DQG�6SHOOLQJ�(UURUV��/DQJXDJH�/HDUQLQJ� �������������2PDU��6��$��DQG�%DND��)����������/LQJXLVWLFV�$SSOLFDWLRQV��7HDFKLQJ�(QJOLVK�LQ�$UDELF�&RQWH[W��6\ULD��'(%6��2VKLPD�� $�� DQG� +RJXH�� $�� ������� �U G � HG��� :ULWLQJ� $FDGHPLF� (QJOLVK��/RQGRQ��/RQJPDQ�3DOPHU��+��(����������7KH�3ULQFLSOHV�RI�/DQJXDJH�6WXG\� /RQGRQ��
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3UDWRU�� &�� �������� 7KH� +LHUDUFK\� RI� 'LIILFXOW\�� 8QSXEOLVKHG� &ODVVURRP�/HFWXUH��8QLYHUVLW\�RI�&DOLIRUQLD�DW�/RV�$QJHOHV�������4DILVKHK�� +�� �������� <HPHQL� $UDELF� /HEDQRQ�� /LEUDLULH� GX� /LEDQ�3XEOLVKHUV����5LFKDUGV�� -��&�� ��������(UURU�$QDO\VLV�� 3HUVSHFWLYHV� RQ� 6HFRQG� /DQJXDJH�$FTXLVLWLRQ��/RQGRQ��/RQJPDQ��5LFKDUGV�� -�� &��� 3ODWW�� -��� DQG� 3ODWW�� +�� �������� /RQJPDQ� 'LFWLRQDU\� RI�/DQJXDJH�7HDFKLQJ�	�$SSOLHG�/LQJXLVWLFV���W K� HG����/RQGRQ��/RQJPDQ��6DMDYDDUD�� .�� �������� &RQWUDVWLYH� /LQJXLVWLFV� 3DVW� DQG� 3UHVHQW� DQG� D�&RPPXQLFDWLYH�$SSURDFK��,Q�)LVLDN��-���HG���&RQWUDVWLYH�/LQJXLVWLFV�DQG�WKH�/DQJXDJH�7HDFKHU� ���������2[IRUG��3HUJDPRQ����6FKDFKWHU�� -�� ��������$Q�(UURU� LQ�(UURU�$QDO\VLV��/DQJXDJH�/HDUQLQJ� �������������6HOLQNHU�� /�� �������� ,QWHUODQJXDJH�� ,QWHUQDWLRQDO� 5HYLHZ� RI� $SSOLHG�/LQJXLVWLFV���������������BBBB���������5HGLVFRYHULQJ�,QWHUODQJXDJH� /RQGRQ��/RQJPDQ��6PLWK�� 6�� �������� 6HFRQG� /DQJXDJH� /HDUQLQJ�� 7KHRUHWLFDO� )RXQGDWLRQV�+DUORZ���/RQJPDQ��6ULGKDU��6�� ��������&RQWUDVWLYH�$QDO\VLV��(UURU�$QDO\VLV�DQG� ,QWHUOLQJXDJH��,Q� )LVLDN� �HG��� &RQWUDVWLYH� /LQJXLVWLFV� DQG� WKH� /DQJXDJH� 7HDFKHU�2[IRUG��3HUJDPRQ���6WRFNZHOO��5���%RZHQ�� -��'��� DQG�0DUWLQ�� -��:�� ��������7KH�*UDPPDWLFDO�6WUXFWXUHV�RI�(QJOLVK�DQG�6SDQLVK� &KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV���:DUGKDXJK�� 5�� �������� 7KH� &RQWUDVWLYH� $QDO\VLV� +\SRWKHVLV�� 7(62/�4XDUWHUO\� ������������:HLQUHLFK��8����������/DQJXDJHV� LQ�&RQWDFW��)LQGLQJV�DQG�3UREOHPV� 7KH�+DJXH���0RXWRQ��:KLWPDQ�� 5�� �������� &RQWUDVWLYH� $QDO\VLV�� 3UREOHPV� DQG� 3URFHGXUHV��/DQJXDJH�/HDUQLQJ���������������<XOH��*�������D���7KH�6WXG\�RI�/DQJXDJH� &DPEULGJH��&DPEULGJH�8QLYHUVW\�3UHVV��BBBBB������E���3UDJPDWLFV� 2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��
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$SSHQGL[���� 7UDQVFULSWLRQ�RI�(QJOLVK�6RXQGV�
� �7KLV�IROORZV�WKH�V\PEROV�XVHG�LQ�7KH�/LWWOH�2[IRUG�'LFWLRQDU\�� RI�&XUUHQW�(QJOLVK� ���������



7KH�8QLYHUVLW\�5HVHDUFKHU�-RXUQDO��,VVXH�1R�����������6HSWHPEHU������� 8QLYHUVLW\�RI�,EE��<HPHQ������

��

/,&(16,1*� 029(0(17�$1'�)($785(�&+(&.,1*��
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$EGXO�+DIHHG�$OL�)DNLK��3K'��
'HSDUWPHQW�RI�(QJOLVK��)DFXOW\�RI�$UWV��8QLYHUVLW\�RI�,EE��<HPHQ�

DBKDIHHG#\DKRR�FRP��
$EVWUDFW�� 7KLV� SDSHU� DWWHPSWV� WR� H[SORUH� WKH� 7KHRU\� RI� )HDWXUH� &KHFNLQJ� LQ�0LQLPDOLVP�DQG�VKRZ�KRZ�LW�ZRUNV�LQ�WKH�PRUSKR�V\QWDFWLF�DQDO\VLV�RI�6WDQGDUG�$UDELF�� ,W� H[DPLQHV�KRZ�&KRPVN\¶V� �������0LQLPDOLVW�GLVWLQFWLRQV� DPRQJ� IHDWXUHV� �VXFK� DV�� FDWHJRULFDO� IHDWXUHV�� &DVH�IHDWXUHV� DQG� SKL�IHDWXUHV�� IXQFWLRQ� LQ� 6WDQGDUG� $UDELF� DQG� (QJOLVK�DQG�SRLQWV�RXW�WKH�GLIIHUHQFHV�EHWZHHQ�ERWK�ODQJXDJHV�LQ�WHUPV�RI�>��,QWHUSUHWDEOH@��%HVLGHV��LW�WULHV�WR�SRLQW�RXW�WKH�SDUDPHWULF�GLIIHUHQFHV�EHWZHHQ� 6WDQGDUG� $UDELF� DQG� (QJOLVK� RQ� WKH� EDVLV� RI� WKH�VWUHQJWK�ZHDNQHVV�RI�WKHLU�716�DQG�$*5�IHDWXUHV��,W�DOVR�LOOXVWUDWHV�KRZ�IHDWXUHV�RI� WKH�YHUE�DQG�WKH�VXEMHFW�13�LQ�6WDQGDUG�$UDELF�DUH�FKHFNHG�LQ�RYHUW�FRYHUW�V\QWD[���.H\�ZRUGV��0LQLPDOLVP� IHDWXUH��FKHFNLQJ��SDUDPHWULF��FDWHJRULFDO��0LQLPDOLVW��RYHUW�FRYHUW����
�� ,QWURGXFWLRQ�
:KDW� GLVWLQJXLVKHV� &KRPVN\
V� ������� 7KH� 0LQLPDOLVW� 3URJUDP� IURP� KLV�HDUOLHU� 7KHRU\� RI� WKH� 3ULQFLSOHV� DQG� 3DUDPHWHUV� ������� LV� WKH� WHFKQLTXH�DGRSWHG�LQ�WKH�7KHRU\�RI�)HDWXUH�&KHFNLQJ�ZKLFK�KDV�FRPH�DV�DQ�DOWHUQDWLYH�WR�WKH�GHULYDWLRQDO�DSSURDFK�WR�LQIOHFWLRQDO�PRUSKRORJ\��'XULQJ�WKH�ODVW�WHQ�\HDUV�WKH�7KHRU\�RI�)HDWXUH�&KHFNLQJ�KDV�XQGHUJRQH�D� ORW�RI�GHYHORSPHQW�DQG�PRGLILFDWLRQ�DQG�KDV�SOD\HG�D�VLJQLILFDQW�UROH� LQ� WKH�PRUSKR�V\QWDFWLF�DQDO\VHV�RI�WKH�ZRUOG�ODQJXDJHV��� 7KH� REMHFWLYH� RI� WKLV� SDSHU� LV� WR� FORVHO\� H[DPLQH� KRZ� IHDWXUH�FKHFNLQJ�OLFHQVLQJ� ZRUNV� LQ� 6WDQGDUG� $UDELF� DQG� (QJOLVK�� SRLQW� RXW� WKH�SDUDPHWULF� GLIIHUHQFHV� EHWZHHQ� WKHVH� WZR� ODQJXDJHV� LQ� WKLV� UHJDUG�� DQG�SURYLGH�H[SODQDWLRQV�WR�VXFK�SDUDPHWULF�YDULDWLRQV��,W�DOVR�LQYHVWLJDWHV�ZKDW�PRWLYDWHV�YHUE�UDLVLQJ��VXEMHFW�13�PRYHPHQW�LQ�RYHUW�DQG�FRYHUW�V\QWD[�LQ�6WDQGDUG�$UDELF�DQG�(QJOLVK���������� 7KLV�SDSHU�LV�RUJDQL]HG�DV�IROORZV��,Q�VHFWLRQV���DQG����,�GLVFXVV�IHDWXUH�FKHFNLQJ�DQG�W\SHV�RI�IHDWXUHV�LQ�0LQLPDOLVP�DQG�SRLQW�RXW�WKH�VLPLODULWLHV�DQG� GLIIHUHQFHV� EHWZHHQ� 6WDQGDUG� $UDELF� DQG� (QJOLVK� UHJDUGLQJ� WKH�GLVWLQFWLRQV�DPRQJ�IHDWXUHV�LQ�WHUPV�RI�>��,QWHUSUHWDEOH@��8QOLNH�&KRPVN\
V������������DVVXPSWLRQ�LQ�(QJOLVK��,�DUJXH�WKDW�LQ�6WDQGDUG�$UDELF�WKH�&DVH�
� ,� ZRXOG� OLNH� WR� H[SUHVV�P\� GHHSHVW� VHQVH� RI� JUDWLWXGH� WR� 3URI�� $��.�� 6LQKD� IRU� KLV� VXJJHVWLRQV� DQG�
FRPPHQWV�RQ�WKH�HDUOLHU�GUDIW�RI� WKLV�SDSHU�� � ,�DOVR�WKDQN�WKH�DXGLHQFH�RI�WKH�6HYHQWHHQWK� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�/DQJXDJH��/LQJXLVWLFV��/LWHUDWXUH�DQG�7UDQVODWLRQ��KHOG�DW�<DUPRXN�8QLYHUVLW\��-RUGDQ��LQ�
$SULO��������IRU�WKHLU�VXJJHVWLRQV�GXULQJ�WKH�SUHVHQWDWLRQ�RI�WKLV�SDSHU����
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IHDWXUHV�RI�9�DQG�7�DUH�LQWULQVLF�DQG�>��,QWHUSUHWDEOH@��KHQFH�QRW�HOLPLQDWHG�DW�/)��,�DOVR�DUJXH�WKDW��XQOLNH�(QJOLVK��WKH� �IHDWXUHV�RI�9�DQG�DGMHFWLYH�DUH�>��,QWHUSUHWDEOH@�LQ�6WDQGDUG�$UDELF�PRUSKR�V\QWD[��,Q�VHFWLRQ����,�H[SORUH�WKH�SDUDPHWULF�GLIIHUHQFHV�EHWZHHQ�6WDQGDUG�$UDELF�DQG�(QJOLVK�DQG�VKRZ�WKDW�WKH�GLIIHUHQFHV�LQ�WKH�IXQFWLRQDO�IHDWXUHV�DWWDFKHG�WR�WKH�OH[LFDO�HOHPHQWV�FDQ�EHVW�EH�H[SODLQHG�LQ�WHUPV�RI�WKHLU�IXQFWLRQDO�FDWHJRU\�QRGHV�ZKLFK�FDQ�DOVR�H[SODLQ�WKH�GLIIHUHQFHV�LQ�WKH�ZRUG�RUGHU�LQ�WKHVH�WZR�ODQJXDJHV��,�DOVR�GLVFXVV�KRZ�WKH�RUGHULQJ�RI�WKH�IXQFWLRQDO�HOHPHQWV�716�DQG�$*5�GLIIHUV�LQ�6WDQGDUG�$UDELF�DQG�(QJOLVK�� ,�GUDZ� WKH�JHQHUDOL]DWLRQ� WKDW�716�F�VHOHFWV�$*5� LQ� 6WDQGDUG�$UDELF�ZKLOH� LQ�(QJOLVK�$*5� F�VHOHFWV� 716�� ,� SURSRVH�WKDW�WKH�73�SURMHFWLRQ�VKRXOG� LPPHGLDWHO\�GRPLQDWH�$*5V3�LQ� WKH�FODXVH�VWUXFWXUH�RI�6WDQGDUG�$UDELF��,Q�VHFWLRQ����,�H[DPLQH�PRYHPHQW�DQG�IHDWXUH�OLFHQVLQJ�DQG�VKRZ�ZK\�YHUE�UDLVLQJ�LV�DOZD\V�RYHUW�LQ�6WDQGDUG�$UDELF�DQG�ZK\� LW� LV� FRYHUW� LQ� (QJOLVK�� ,Q� VHFWLRQ� ��� ,� GLVFXVV� KRZ� WKH� WKUHH� PDMRU�HFRQRP\�SULQFLSOHV�ZRUN�LQ�6WDQGDUG�$UDELF�DQG�(QJOLVK��,�DOVR�VKRZ�ZK\�WKH� RYHUW� UDLVLQJ� RI� WKH� VXEMHFW� 13� LQ� 6WDQGDUG� $UDELF� LV� EDUUHG� E\� WKH�SULQFLSOH�RI�3URFUDVWLQDWLRQ��
��� ,QWURGXFLQJ�WKH�0LQLPDOLVW�3URJUDP��������
7KH� 3ULQFLSOHV� DQG� 3DUDPHWHUV� 7KHRU\� RI� &KRPVN\� ������������ ZDV�DVVXPHG� WR� FRQVLVW�RI�SULQFLSOHV� DQG�SDUDPHWHUV�� WKH� IRUPHU� DUH� ODQJXDJH�LQGHSHQGHQW� XQLYHUVDO� ODZV��ZKLOH� WKH� ODWWHU� �L�H��� SDUDPHWHUV�� FDSWXUH� UHDO�GLIIHUHQFHV�DPRQJ�ODQJXDJHV��,W� LV�DVVXPHG�WKDW�WKHUH�LV�D�ILQLWH�QXPEHU�RI�SDUDPHWHUV��DQG�HDFK�SDUDPHWHU�KDV�D�ILQLWH�QXPEHU�RI�YDOXHV���� 7KH�DWWHPSW�ZDV�WR�KDYH�D�XQLILHG�H[SODQDWRU\� WKHRU\�IRU�WKH�DSSDUHQW�XQOLPLWHG� GLYHUVLW\� RI� ODQJXDJHV�� 7KH� 0LQLPDOLVW� 3URJUDP� RI� &KRPVN\�������������� �KHQFHIRUWK� WKH� 03�� LV� WKH� PRVW� UHFHQW� RXWJURZWK� RI� WKH�RQJRLQJ� LQTXLU\� LQ� WKLV� ILHOG�� 7KH� XQLTXH� FKDUDFWHULVWLF� RI� WKH�03� LV� WKH�DWWHPSW�WR�H[SODLQ�ODQJXDJH�SKHQRPHQD�WKURXJK�WKH�ZHOO�NQRZQ�PHWKRG�RI�PLQLPL]DWLRQ�� 7KH� JRDO� LV� WR� PLQLPL]H� FRQVWUDLQWV�� SULQFLSOHV�� DQG� RWKHU�JUDPPDWLFDO� FRPSOH[LWLHV�� 7KH�03� ILUVW� VHHNV� WR� LGHQWLI\� WKH� SUREOHPDWLF�SURSHUWLHV�RI�WKH�HDUOLHU�WKHRULHV�DQG�H[SORUHV�DOWHUQDWLYH�VROXWLRQV�HLWKHU�E\�HOLPLQDWLQJ� WKHP� RU� E\� UHSODFLQJ� WKHP� ZLWK� PRUH� QDWXUDO� �DQG� OHVV�VWLSXODWLYH��FRQVWUDLQWV���,Q�WKH�03��&KRPVN\¶V�������������IRXU�OHYHOV�RI�UHSUHVHQWDWLRQ�RI�WKH�HDUOLHU�WKHRULHV�KDYH�EHHQ�UHGXFHG�WR�WZR��RQH��DQ�DEVWUDFW�UHSUHVHQWDWLRQ�RI�VRXQG�FDOOHG�3KRQRORJLFDO�)RUP��3)��� WKH�RWKHU��DQ�DEVWUDFW� UHSUHVHQWDWLRQ�RI�PHDQLQJ�NQRZQ�DV� WKH�/RJLFDO�)RUP� �/)���&KRPVN\� ������� DJXHV� WKDW�WKH� WZR� LQWHUIDFH� UHSUHVHQWDWLRQV� �L�H��� 3)� DQG� /)�� PXVW� EH� UHDG� E\� WKH�$UWLFXODWRU\�3HUFHSWXDO��$�3��DQG�WKH�&RQFHSWXDO�,QWHQWLRQDO��&�,��V\VWHPV��UHVSHFWLYHO\�� *LYHQ� WKH� DVVXPSWLRQ� WKDW� WKH� OH[LFRQ� LV� WKH� FRPSRQHQW� RI�JUDPPDU�� WKH�03� DVVXPHV� WKDW� HDFK� OH[LFDO� HQWU\� H[KLELWV� WKUHH� IHDWXUHV��
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VHPDQWLF�� SKRQRORJLFDO�� DQG� V\QWDFWLF�� 7KH� 3)� UHSUHVHQWDWLRQ� FRQWDLQLQJ�
PDQ
� �P Q��� IRU� LQVWDQFH�� � VXJJHVWV� WR� WKH� $UWLFXODWRU\�3HUFHSWXDO� �$�3��V\VWHPV�WKDW�WKLV�SDUWLFXODU�OH[LFDO�LWHP�LV�SURQRXQFHG��P Q���QRW��Q P��QRU�� QP��� 6LPLODUO\�� WKH� VHPDQWLF� SURSHUWLHV� RI� OH[LFDO� LWHPV� VLJQDO� WKH�&RQFHSWXDO�,QWHQWLRQDO� V\VWHPV� KRZ� WKLV� OH[LFDO� LWHP� LV� WR� EH� LQWHUSUHWHG��%HVLGHV�WKHVH��D�OH[LFDO�LWHP�LV�DOVR�DVVXPHG�WR�KDYH�V\QWDFWLF�IHDWXUHV��H�J���FDWHJRULDO� IHDWXUHV� �VXFK� DV��1RPLQDWLYH�� DQG� �IHDWXUHV� �VXFK� DV�� SHUVRQ��QXPEHU��DQG�JHQGHU���WKH\�LGHQWLI\�LWV�V\QWDFWLF�VWDWXV�DQG�SURYLGH�QHFHVVDU\�LQVWUXFWLRQV�WR�WKH�V\QWDFWLF�FRPELQDWRULDO�V\VWHP���
��� )HDWXUH�&KHFNLQJ�/LFHQVLQJ�DQG�0LQLPDOLVP��

7KH� 3ULQFLSOHV� DQG� 3DUDPHWHUV� DSSURDFK� DVVXPHG� WKDW� YHUEV� DUH� LQVHUWHG�IURP�WKH�OH[LFRQ�LQ�WKHLU�EDUH�IRUP�LQ�WKH�VHQVH�WKDW�WKH\�DUH�QHLWKHU�LQIOHFWHG�IRU� WHQVH� QRU� IRU� DJUHHPHQW�� WKH\� SLFN� XS� WKHLU� WHQVH� DQG� DJUHHPHQW�LQIOHFWLRQ� WKURXJK� V\QWDFWLF� PRYHPHQW�� 7KLV� LV� FDOOHG� WKH� GHULYDWLRQDO�DSSURDFK��+RZHYHU�� LQ� WKH�0LQLPDOLVW� IUDPHZRUN�YHUEV�DUH�DVVXPHG� WR�EH�LQIOHFWHG�IRU�IHDWXUHV�LQ�WKH�OH[LFRQ�DQG�DUH�LQVHUWHG�LQWR�GHULYDWLRQV�DOUHDG\�LQIOHFWHG�UDWKHU�WKDQ�LQ�WKHLU�EDUH�IRUP��&KRPVN\��������������VWUHVVHV�WKDW�WKH�YHUE�IHDWXUHV�DUH�FKHFNHG�DJDLQVW�WKHLU�FRUUHVSRQGLQJ�IHDWXUHV�HQFRGHG�LQ�WKH� LQIOHFWLRQDO�FDWHJRULHV��7KH� IXQFWLRQDO�FDWHJRULHV�VXFK�DV��$JUV� 7��DQG�$JUR KDYH�WKHLU�RZQ�IHDWXUHV�WR�ZKLFK�WKH�IHDWXUHV�HQFRGHG�LQ�WKH�YHUE�LQ�WKH�OH[LFRQ�PXVW�FRUUHVSRQG�WR��WKH�IXQFWLRQ�RI�WKHVH�9�IHDWXUHV�LV�WR�OLFHQVH�WKH�PRUSKRORJLFDO�SURSHUWLHV�RI� WKH�YHUE� WDNHQ�IURP�WKH� OH[LFRQ��$FFRUGLQJ� WR�&KRPVN\� ������������ WKH� PRUSKRORJLFDO� HOHPHQWV� $JU� DQG� 7� KDYH� WZR�IXQFWLRQV�� �D�� WR� FKHFN� IHDWXUHV� RI� WKH� YHUE� WKDW�PRYH� WR� WKHP�� DQG� �E�� WR�FKHFN�SURSHUWLHV�RI�WKH�'3�WKDW�UDLVH�WR�WKHLU�6SHF��7KH�IXQFWLRQDO�HOHPHQWV�$JUV� 7�DQG�$JUR GR�QRW�KDYH�RQO\�WKH�IXQFWLRQ�RI�OLFHQVLQJ�WKH�9�IHDWXUHV�RI�9��EXW�DOVR�WKH�IXQFWLRQ�RI�FKHFNLQJ�WKH�13�IHDWXUHV�RI�WKH�'3�WKDW�UDLVH�WR�WKHLU� 6SHF� SRVLWLRQ��:LWKLQ�0LQLPDOLVP� OLFHQVLQJ� RI� IHDWXUHV� WDNHV� SODFH�XQGHU� WKH�6SHF�KHDG�DJUHHPHQW� UHODWLRQVKLS�� WKXV�HQVXULQJ� WKDW� 
'3�DQG�9�DUH�SURSHUO\�SDLUHG
��
��� 7\SHV�RI�)HDWXUHV�LQ�0LQLPDOLVP�
&KRPVN\������E������PDNHV�GLVWLQFWLRQV�DPRQJ�WKH�IROORZLQJ�IHDWXUHV���
��D��&DWHJRULDO�IHDWXUHV�� E�� �IHDWXUHV�� F��&DVH�IHDWXUHV�� G��6WURQJ�)��ZKHUH�)�LV�FDWHJRULDO��
�:H�PD\�LOOXVWUDWH�WKH�SRLQW�E\�GLVFXVVLQJ�KRZ�WKHVH�GLVWLQFWLRQV�ZRUN�LQ�WKH�PRUSKR�V\QWD[� RI� 6WDQGDUG� $UDELF� ZLWK� D� YLHZ� WR� SRLQWLQJ� RXW� WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�6WDQGDUG�$UDELF�DQG�(QJOLVK���
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�� \D���EQL���������������������DO�PXKDQGLV�X������������������������PDVQD
���DQ�������� �P�VJ�EXLOG�SUHV��������WKH�HQJLQHHU��P�VJ�1RP���������IDFWRU\�$FF�LQGHI��� 
7KH�HQJLQHHU�EXLOGV�D�IDFWRU\
��
�,W� LV� WR�EH�QRWHG� WKDW� ����KDV� WKH�962�RUGHU�RI�6WDQGDUG�$UDELF�ZKLFK�DOO�$UDE�OLQJXLVWV�UHJDUG�DV�WKH�QRUPDO�ZRUG�RUGHU��ZKLOH�692�LV�FRQVLGHUHG�WR�EH�WKH�DOWHUQDWLYH�RUGHU��$�FORVHU�ORRN�DW�����VKRZV�WKDW�WKH�LQWULQVLF�IHDWXUHV�RI�WKH�WKUHH�OH[LFDO�LWHPV�LQ�����LQFOXGH�WKH�FDWHJRULDO�IHDWXUHV��>��SHUVRQ@�LQ�))��DO�PXKDQGLV�X�
WKH�HQJLQHHU
���>��SHUVRQ@�DQG�>�KXPDQ@�LQ�))��PDVQ
���DQ�
D� IDFWRU\
��� >DVVLJQ� DFFXVDWLYH� &DVH@� LQ� ))� �\D�EQL�� 
EXLOGV��� DQG� >DVVLJQ�QRPLQDWLYH� &DVH@� LQ� ))� �7��� *LYHQ� &KRPVN\
V� ����������� 0LQLPDOLVW�DQDO\VLV�RI�(QJOLVK��RSWLRQDO� IHDWXUHV� LQ� ���� LQFOXGH� >VLQJXODU@� IRU� WKH� WZR�'3V� �L�H��� WKH� VXEMHFW� '3� DO�PXKDQGLV�X� 
WKH� HQJLQHHU
� DQG� WKH� REMHFW� '3�PDVQD
�DQ�
D�IDFWRU\
��DQG�WKH� �IHDWXUHV�RI�WKH�YHUE�\D�EQL��
EXLOG
�2Q� WKH� RWKHU� KDQG�� LW� FDQ�EH� REVHUYHG� WKDW� LQ� ���� WKH� �IHDWXUHV� �L�H���JHQGHU�� QXPEHU�� DQG� SHUVRQ�� RI� D� '3� VSHFLILHU� XVXDOO\� DSSHDU� RQ� WKH� '3��L�H��� WKH� VXEMHFW� '3� DQG� RQ� WKH� YHUEDO� KHDG�� WKXV� WULJJHULQJ� DJUHHPHQW���+RZHYHU�� WKH� &DVH� IHDWXUH� RI� '3� GRHV� QRW� VKRZ� XS� RQ� WKH� KHDG�� ,Q� WKLV�FRQWH[W�� &KRPVN\� ����������� SRLQWV� RXW� WKDW� WKH� �IHDWXUHV� WHQG� WR� EH�RYHUWO\�PDQLIHVWHG�ZKHQ�WKH\�DUH�UDLVHG�WR�WKH�FKHFNLQJ�GRPDLQ�LQ�DQ�RYHUW�PDQQHU�� ,W� KDSSHQV� LQ� �YHUEDO� DJUHHPHQW� ZLWK� VXEMHFW� YHUVXV� REMHFW� LQ�QRPLQDWLYH�DFFXVDWLYH� ODQJXDJHV� ZLWK� (33� «��� �&KRPVN\�� ������ ������&KRPVN\� PDNHV� D� FUXFLDO� GLVWLQFWLRQ� DPRQJ� IHDWXUHV� LQ� WHUPV� RI� >��,QWHUSUHWDEOH@��)RU�KLP��WKH�,QWHUSUHWDEOH�IHDWXUHV�DUH�FDWHJRULDO�IHDWXUHV�DQG�WKH� �IHDWXUHV� RI� QRPLQDOV�� ZKLOH� RWKHUV� DUH� >í� ,QWHUSUHWDEOH@�� :KLOH�LQWHUSUHWLQJ� ����� LW� VKRXOG� EH�PDGH� FOHDU� WKDW� \D�EQL�� 
EXLOG
� LV� D� YHUE� DQG�PDVQD
�DQ� 
D�IDFWRU\
� LV�D�QRXQ�KDYLQJ�WKH�IHDWXUHV�>VLQJXODU@��>�KXPDQ@��>��SHUVRQ@�� :H� DGRSW� &KRPVN\
V� ����������� YLHZ� WKDW� WKHVH� V\QWDFWLF�RSHUDWLRQV�KDYH�QR�ZD\�WR�LQWHUSUHW�WKH�&DVH�RI�PDVQD
�DQ�
D�IDFWRU\
�RU�WKH�DJUHHPHQW�IHDWXUHV�RI�\D�EQL��
EXLOG
��WKDW�KDYH�WR�EH�HOLPLQDWHG�DW�WKH�/)�IRU�WKH� VDNH� RI� FRQYHUJHQFH�� 7KLV� VXJJHVWV� WKDW� WKH� RSWLRQDO� IHDWXUH� RI� >��VLQJXODU@�RI�QRXQV�LQ�����LV�,QWHUSUHWDEOH�DQG�LV�QRW�HOLPLQDWHG�DW�/)��� &KRPVN\������������DOVR�DUJXHV�WKDW�LQ�(QJOLVK��WKH�&DVH�IHDWXUHV�RI�9�DQG� 7� DUH� LQWULQVLF� EXW� >í� ,QWHUSUHWDEOH@�� KHQFH� HOLPLQDWHG� DW� /)� «���+RZHYHU��ZH�DUJXH�WKDW�LQ�6WDQGDUG�$UDELF�WKH�&DVH�IHDWXUHV�RI�9�DQG�7�DUH�LQWULQVLF� DQG� >�� ,QWHUSUHWDEOH@�� KHQFH� QRW� HOLPLQDWHG� DW� /)�� 7KDW� LV�� LQ�6WDQGDUG� $UDELF� WKH� RYHUW� QRPLQDWLYH� &DVH� HQGLQJ� RI� WKH� VXEMHFW� '3� LV�FRPSOHWHO\�GLIIHUHQW�IURP�WKH�DFFXVDWLYH�&DVH�HQGLQJ�RI�WKH�REMHFW�'3��/HW�XV� GHPRQVWUDWH� WKLV� LQ� ���� DQG� ����ZKHUH�ZH� DUJXH� LQGHSHQGHQWO\� WKDW� WKH�&DVH�DVVLJQLQJ� IHDWXUH� RI� 7� DQG�9�� DV�ZHOO� DV� WKH� �IHDWXUHV� RI� YHUE� DQG�DGMHFWLYH�DUH�>��,QWHUSUHWDEOH@�LQ�6WDQGDUG�$UDELF�����
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�D���\D���NWXEX���������������PRKDPPDG���XQ������������������DO�ULVD�ODW���D�� �P�VJ�ZULWH�SUHV�����0RKDPPDG��P�VJ�1RP������WKH�OHWWHU��I�VJ�$FF��� 
0RKDPPDG�ZULWHV�WKH�OHWWHU
��
��� E���DO�ULVD�ODW���D���������������\D���NWXEX�����������������PRKDPPDG���XQ��������������� WKH�OHWWHU��I�VJ�$FF�����P�VJ�ZULWH�SUHV�������0RKDPPDG��P�VJ�1RP������������� 
7KH�OHWWHU��0RKDPPDG�ZULWHV
��
�D�����WD���NWXEX���������������IDWLPDW���XQ����������������DO�ULVD�ODW���D�� �I�VJ�ZULWH�SUHV������IDWLPD��I�VJ�1RP�������WKH�OHWWHU��I�VJ�$FF��� 
)DWLPD�ZULWHV�WKH�OHWWHU
��
� E����DO�ULVD�ODW���D����������������WD���NWXEX������������������IDWLPDW���XQ���������������������� WKH�OHWWHU��I�VJ�$FF������I�VJ�ZULWH�SUHV����������IDWLPD��I�VJ�1RP���������������������� 
7KH�OHWWHU��)DWLPD�ZULWHV
��
,I� ZH� ORRN� FDUHIXOO\� DW� ���� DQG� ����� ZH� ILQG� WKDW� WKH� VXEMHFW� '3� LQ� DOO�SRVLWLRQV���L�H���LQ����D�E��RU����D�E���LV�RYHUWO\�&DVH�PDUNHG�QRPLQDWLYH�E\�7�HQVH��UHJDUGOHVV�RI�ZKHUHYHU� LW�RFFXUV�� L�H���DIWHU�RU�EHIRUH� WKH�YHUE��DQG�WKH�REMHFW�'3�LV�RYHUWO\�&DVH�PDUNHG�DFFXVDWLYH�E\�9�LQ�DOO�SRVLWLRQV��7KH�RYHUW�&DVH�PDUNLQJ�RQ� WKH�VXEMHFW�GLVWLQJXLVKHV� LW� IURP� WKDW�RI� WKH�REMHFW��7KH�GLIIHUHQFH�LQ�WKH�RYHUW�&DVH�PDUNLQJ�RQ�WKH�VXEMHFW�DQG�REMHFW�'3V�FDQ�HDVLO\� EH� LGHQWLILHG� E\� WKH� QDWLYH� VSHDNHU� RI� 6WDQGDUG� $UDELF� ZKR� DOVR�NQRZV�LQWXLWLYHO\�ZKHUH�WKH�VXEMHFW�RU�WKH�REMHFW�'3�RFFXUV�LQ�WKH�VHQWHQFH��DV� VKRZQ� LQ� ���� DQG� ���� DERYH�� 7KLV� VXJJHVWV� WKDW� WKH� &DVH� IHDWXUHV� LQ�6WDQGDUG�$UDELF�RI�7�DQG�9�DUH�>��,QWHUSUHWDEOH@�LQ�6WDQGDUG�$UDELF�V\QWD[��,W�FDQ�WKXV�DSSHDU�WKDW�&DVH�IHDWXUH�LV�>��,QWHUSUHWDEOH@�DQG�WXUQV�RXW�WR�EH�ZHDN��GHVSLWH� WKH� IDFW� WKDW�&KRPVN\� ����������� DVVHUWV� WKDW� �&DVH�GLIIHUV�
IURP� �IHDWXUHV�LQ�WKDW�LW�LV�DOZD\V�>� ,QWHUSUHWDEOH@���7KH�UHDVRQ�ZK\�WKLV�KDSSHQV� LQ�6WDQGDUG�$UDELF� LV�GXH� WR� WKH� ULFKQHVV�RI� LWV�YLVLEOH� LQIOHFWLRQ��0RUHRYHU�� WKH� RYHUWO\�PRUSKRORJLFDO� &DVH� UHDOL]DWLRQ� RI� 6WDQGDUG� $UDELF�GLVWLQJXLVKHV�LW�IURP�(QJOLVK��WKH�ODWWHU�ODFNV�WKLV�SURSHUW\��$�FORVHU�ORRN�DW�WKH�GLIIHUHQFH�EHWZHHQ����D�E��DQG����D�E��UHYHDOV�WKDW�WKH� �IHDWXUHV�PDUNHG�RQ�WKH�YHUE�DUH�GLVWLQJXLVKDEOH��WKH� �IHDWXUHV�RI�WKH�YHUE�LQ�����VXJJHVW�WKDW�WKH�VXEMHFW�'3�KDV�WR�EH�WKLUG�PDVFXOLQH�VLQJXODU��ZKHUHDV�WKH� �IHDWXUHV�RI�WKH�YHUE�LQ�����VKRZ�WKDW�WKH�VXEMHFW�'3�KDV�WR�EH�WKLUG�IHPLQLQH�VLQJXODU��,I�ZH�UHYHUVH�WKH� �IHDWXUHV�PDUNHG�RQ�WKH�YHUE�LQ�����DQG������WKH�GHULYDWLRQ�ZLOO�FUDVK��DV�GHPRQVWUDWHG�LQ�����EHORZ��EHFDXVH�VXFK� �IHDWXUHV�VSHOO�RXW�WKH�DJUHHPHQW�UHODWLRQ�KROGLQJ�EHWZHHQ�WKH�VXEMHFW�'3�DQG�WKH�YHUEDO�KHDG��+HQFH�� VXFK� �IHDWXUHV� DUH� >�� ,QWHUSUHWDEOH@� VLQFH� WKH\� SURYLGH� VRPH�VHPDQWLF�FRQWHQW��
�

�D���WD���NWXEX��������������PRKDPPDG���XQ������������������DO�ULVD�ODW���D�� �I�VJ�ZULWH�SUHV�����0RKDPPDG��P�VJ�1RP�������WKH�OHWWHU��I�VJ�$FF��
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E����\D���NWXEX�������������IDWLPDW���XQ������������������DO�ULVD�ODW���D�� �I�VJ�ZULWH�SUHV�����IDWLPD��I�VJ�1RP���������WKH�OHWWHU��I�VJ�$FF��
7KH� GLIIHUHQFH� EHWZHHQ� WKH� JUDPPDWLFDO� ���� DQG� WKH� XQJUDPPDWLFDO� ����VXJJHVWV� WKDW� WKH� $*5� PRUSKHPH� PDUNHG� RQ� WKH� YHUE� PRUSKRORJ\� LQ�6WDQGDUG� $UDELF� UHIOHFWV� WKH� ULFKQHVV� RI� LWV� YHUE� LQIOHFWLRQ� DQG� PDNHV� LW�GLIIHUHQW�IURP�(QJOLVK�LQ�WKLV�UHVSHFW��LQ�(QJOLVK�WKH�$*5�PRUSKHPH�RQ�WKH�YHUE� FDQQRW� GLVWLQJXLVK� EHWZHHQ� WKH� PDVFXOLQH� DQG� IHPLQLQH� VXEMHFW� '3��7KLV�H[SODLQV�ZK\�LQ�(QJOLVK�WKH� �IHDWXUHV�RI�9�DUH�>í�,QWHUSUHWDEOH@��7KLV�LV�LOOXVWUDWHG�LQ�����EHORZ���
�

�D�����-RKQ�ZULWHV�WKH�OHWWHU��� E�����/LQGD�ZULWHV�WKH�OHWWHU��
�/HW�XV�GHPRQVWUDWH�LQ�����EHORZ�KRZ�WKH� �IHDWXUHV�RI�DGMHFWLYH�LQ�6WDQGDUG�$UDELF� DUH� >�� ,QWHUSUHWDEOH@� DQG� ZK\� WKH\� DUH� GLIIHUHQW� IURP� WKRVH� RI�(QJOLVK��
�

�D��������>DO�UDMXO���X����������������������DO�WDZL�O�±�X@����� 13�

� WKH�PDQ��P�VJ�1RP��������WKH�WDOO��P�VJ�1RP��� 
7KH�WDOO�PDQ
�����������������������
� E��������>DO�PDU"DW���X������������������DO�WDZL�ODW�±�X@����� 13�

� WKH�ZRPDQ��I�VJ�1RP�����WKH�WDOO��I�VJ�1RP��� 
7KH�WDOO�ZRPDQ
��
7KH�VWUXFWXUH�RI�13�LQ�6WDQGDUG�$UDELF�GLIIHUV�IURP�WKDW�RI�(QJOLVK�LQ�WKDW�WKH�DGMHFWLYH��LQ�6WDQGDUG�$UDELF��IROORZV�WKH�KHDG�QRXQ�ZKHUHDV�LQ�(QJOLVK�LW� SUHFHGHV� WKH� KHDG�RI� WKH�13��%HVLGHV�� WKH� DGMHFWLYH� LQ�6WDQGDUG�$UDELF�DJUHHV� ZLWK� WKH� KHDG� QRXQ� LQ� WKH� �IHDWXUHV� �L�H��� JHQGHU�� QXPEHU�� DQG�SHUVRQ���&DVH��DQG�GHILQLWHQHVV��7KH�GLIIHUHQFH�EHWZHHQ� ��D��DQG� ��E��� IRU�LQVWDQFH�� GHPRQVWUDWHV� WKH� IDFW� WKDW� WKH� �IHDWXUHV� RI� DGMHFWLYH� DUH�GLVWLQJXLVKDEOH� LQ� 6WDQGDUG� $UDELF�� ,W� VXJJHVWV� WKDW� VXFK� �IHDWXUHV� RI�DGMHFWLYH�DUH�>��,QWHUSUHWDEOH@��WKH\�KDYH�VRPH�VHPDQWLF�FRQWHQW�DQG�RQH�FDQ�GLVWLQJXLVK� WKHLU� JHQGHU�� QXPEHU�� DQG� SHUVRQ�� DV� ZHOO� DV� &DVH�� DQG�GHILQLWHQHVV� LQ� WKH� FRQVWUXFWLRQ�� +RZHYHU�� LQ� (QJOLVK� WKH� �IHDWXUHV� RI�DGMHFWLYH�DUH�QRW�,QWHUSUHWDEOH�EHFDXVH�RQH�FDQQRW�GLVWLQJXLVK�WKHLU�JHQGHU��QXPEHU��DQG�SHUVRQ�IHDWXUHV��OHW�DORQH�DJUHHPHQW�IHDWXUHV��7KH\�GR�QRW�KDYH�DQ\�VHPDQWLF�FRQWHQW��XQOHVV�WKH\�DUH�LGHQWLILHG�E\�WKH�KHDG�QRXQ�ZKHQ�XVHG�DWWULEXWLYHO\�RU�E\�WKH�VXEMHFW�13�ZKHQ�XVHG�SUHGLFDWLYHO\��7KLV�LV�LOOXVWUDWHG�LQ�����DQG�����EHORZ��
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�D����7KH�WDOO�PDQ�DUULYHG�ODWH��� E����7KH�WDOO�PHQ�DUULYHG�ODWH��� F����7KH�WDOO�ZRPDQ�DUULYHG�ODWH��� G����7KH�WDOO�ZRPHQ�DUULYHG�ODWH����
�D����7KH�PDQ�LV�WDOO��� E���7KH�PHQ�DUH�WDOO��� F���7KH�ZRPDQ�LV�WDOO���� G���7KH�ZRPHQ�DUH�WDOO���
$ FORVHU� ORRN� DW� ���� VKRZV� WKDW�� XQOLNH� 6WDQGDUG� $UDELF�� WKH� DGMHFWLYH� LQ�(QJOLVK� FDQQRW� H[KLELW� RYHUW� DJUHHPHQW� ZLWK� LWV� KHDG�QRXQ� LQ� WKH� SKL�IHDWXUHV� �L�H��� JHQGHU�� QXPEHU�� DQG� SHUVRQ��� RU� &DVH� RU� GHILQLWHQHVV�� ,W� LV�EHFDXVH�RI�WKH�SRRU�LQIOHFWLRQDO�V\VWHP�WKDW�WKH� �IHDWXUHV�RI�DGMHFWLYH�DUH�>í�,QWHUSUHWDEOH@�LQ�(QJOLVK��
��� 3DUDPHWULF�'LIIHUHQFHV�EHWZHHQ�6WDQGDUG�$UDELF�DQG�(QJOLVK�
,Q� WKH� 03�� &KRPVN\� ������������� FODLPV� WKDW� WKH� FUXFLDO� SDUDPHWULF�GLIIHUHQFHV�EHWZHHQ�ODQJXDJHV�FDQ�EH�UHGXFHG�WR�OH[LFDO�GLIIHUHQFHV��QDPHO\�WKH� GLIIHUHQFHV� LQ� WKH� IHDWXUHV� RI� WKH� OH[LFDO� HOHPHQWV� RFFXS\LQJ� WKH�IXQFWLRQDO� FDWHJRU\� QRGHV�� +H� DWWHPSWV� WR� H[SODLQ� WKH� EDVLF� SDUDPHWULF�GLIIHUHQFHV�LQ�WKH�ZRUG�RUGHU�LQ�WKH�ODQJXDJHV�E\�ORRNLQJ�DW�$*5�DQG�7�DQG�WKHLU� 1�IHDWXUHV� DQG� 9�IHDWXUHV�� +H� HPSKDVL]HV� WKDW� WKH� 1�IHDWXUHV� DUH�FKHFNHG� RII� DJDLQVW� D� '3� LQ� 6SHF� RI� $*53� �RU� 6SHF� RI� 73�� DQG� WKH� 9�IHDWXUHV� DUH� OLFHQVHG� DJDLQVW� D� 9� WKDW� LV� DGMRLQHG� WR� D� IXQFWLRQDO� KHDG��&KRPVN\� ����������� VXJJHVWV� WKDW� WKHVH� IHDWXUHV�PD\� EH� HLWKHU� VWURQJ� RU�ZHDN��ZKHQ�WKH\�DUH�VWURQJ�� WKH\�DUH�YLVLEOH�DW�3)�HYHQ�LI�XQFKHFNHG��DQG�ZKHQ�WKH\�DUH�ZHDN��WKH\�DUH�LQYLVLEOH�DW�3)�HYHQ�LI�XQFKHFNHG��5HJDUGLQJ�WKH�IXQFWLRQDO�HOHPHQWV�$*5�DQG�7��0DUDQW]������������DVVXPHV�WKDW�WKHUH�DUH� IRXU� GLIIHUHQW� FRPELQDWLRQV� SRVVLEOH� RI� ZHDN� DQG� VWURQJ� 1�� DQG� 9��IHDWXUHV��L�H���VWURQJ�1�ZLWK�VWURQJ�9��VWURQJ�1�ZLWK�ZHDN�9�«���*LYHQ�WKH�0LQLPDOLVW� DQDO\VLV� WKDW� WKH� VWUHQJWK� RI� 1�� DQG� 9�IHDWXUHV� RQ� $*5� LV�LQGHSHQGHQW�RI�WKHLU�VWUHQJWK�RQ�7��WKH�IRXU�FRPELQDWLRQV�RI�WKH�IHDWXUHV�RQ�$*5� FDQ� FRPELQH� IUHHO\�ZLWK� WKH� IRXU� FRPELQDWLRQV� RQ� 7� WR� SURGXFH� ���SRVVLEOH� ODQJXDJH� W\SHV� LGHQWLILHG� E\� WKH� VWUHQJWK� RI� WKHLU� PRUSKRORJLFDO�IHDWXUHV�RQ�$*5�DQG�7��0DUDQW]��������������:H�KDYH�DOUHDG\�SRLQWHG�RXW�WKDW� &KRPVN\� DVVXPHV� WKDW� (QJOLVK� H[KLELWV� VWURQJ� 1�IHDWXUHV� RQ� 7� EXW�ZHDN�9�IHDWXUHV�� 7KH� VWUHQJWK� RI� 1�IHDWXUHV� GHPRQVWUDWHV� WKDW� WKH� '3� LQ�(QJOLVK�KDV�WR�XQGHUJR�RYHUW�PRYHPHQW�WR�6SHF�RI�$*5V3�EHIRUH�6SHOO�2XW��WKLV�LV�LOOXVWUDWHG�LQ�RYHUW�VXEMHFW�'3�PRYHPHQW�WR�>6SHF��$*5V3@���DQG�WKH�ZHDNQHVV�RI� WKH�9�IHDWXUHV�DOORZV�WKH�9�WR�UHPDLQ�LQVLGH�93�EHIRUH�6SHOO�2XW� �WKLV� LV� VKRZQ� LQ� FRYHUW� YHUE� UDLVLQJ��� ,Q� WKLV� FRQWH[W�� &KRPVN\�
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������������� FODLPV� RQ� WKH� EDVLV� RI� 3ROORFN
V� ������� 6SOLW�,1)/� DQDO\VLV�WKDW�LQ�)UHQFK�W\SH�ODQJXDJHV�$*5�LV�VWURQJ�DQG�IRUFHV�RYHUW�UDLVLQJ�ZKLOH�LQ�(QJOLVK�W\SH�ODQJXDJHV�$*5�LV�ZHDN�DQG�EORFNV�RYHUW�UDLVLQJ���� /HW�XV�QRZ�LGHQWLI\�WKH�SDUDPHWULF�GLIIHUHQFHV�EHWZHHQ�6WDQGDUG�$UDELF�DQG�(QJOLVK��DQG�VKRZ�WKH�DUHDV�RI�VLPLODULWLHV�DQG�GLIIHUHQFHV�ZLWK�D�YLHZ�WR�XQGHUVWDQGLQJ�KRZ�WKH�03�RI�&KRPVN\�������������IXQFWLRQV��7KH�RUGHU�RI� WKH� IXQFWLRQDO� KHDGV� 1(*�� 716�� DQG� $*5� GLIIHUV� IURP� RQH� ODQJXDJH�JURXS�WR�DQRWKHU�GXH�WR�SDUDPHWULF�GLIIHUHQFHV�� ,W�LV�FODLPHG�WKDW�LQ�(QJOLVK��W\SH�ODQJXDJHV��IRU�H[DPSOH��716�DSSHDUV�LQVLGH�$*5��ZKHUHDV�LQ�6WDQGDUG�$UDELF�W\SH� ODQJXDJHV� 716� DSSHDUV� RXWVLGH� $*5�� /HW� XV� FRQVLGHU� WKH�IROORZLQJ�H[DPSOH�RI�6WDQGDUG�$UDELF�LQ������WR�LOOXVWUDWH�WKLV�SRLQW��
�

��D���VD��������������\D�������������������EQL��������������]D\G���XQ��������TDVU���DQ���� ZLOO�716����P�VJ��$*5����FRQVWUXFW�����=DLG�1RP�������SDODFH�$FF�,QGHI���� 
=DLG�ZLOO�FRQVWUXFW�D�SDODFH
�
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ZLOO
�SUHFHGHV�WKH�$*5�PDUNHU��\D�PDUNHG�RQ�WKH� YHUE�ZKHUHDV� LQ� (QJOLVK�$*5� IHDWXUHV� SUHFHGH� WKH�716� IHDWXUHV�� 7KH�XQJUDPPDWLFDOLW\�RI����E��GHPRQVWUDWHV�WKDW�LQ�6WDQGDUG�$UDELF�716�DSSHDUV�RXWVLGH�$*5���� )XUWKHUPRUH��WKH�FRUUHODWLRQ�GUDZQ�EHWZHHQ�WKH�RUGHU�RI�$*5�716�DQG�WKH� RUGHU� RI� WKH� VXEMHFW�� LQ� 962� DQG� 692� ODQJXDJHV�� FDQ� \LHOG� D�JHQHUDOL]DWLRQ� WKDW� LQ�962� ODQJXDJHV�$*5� LV� LQVLGH� 716��ZKLOH� LQ� 692�ODQJXDJHV�$*5� LV� RXWVLGH�716��*LYHQ� WKLV�� ,� DUJXH� WKDW� LQ�962�RUGHU� RI�6WDQGDUG�$UDELF�716�F�VHOHFWV�$*5�ZKLOH�LQ�(QJOLVK��ZKLFK�H[KLELWV�692�RUGHU��$*5�F�VHOHFWV�716��7KLV�VXJJHVWV�WKDW�6WDQGDUG�$UDELF�LV�D�WHQVHG�LQLWLDO� ODQJXDJH� ZKLOH� (QJOLVK� LV� DQ� $*5�LQLWLDO� ODQJXDJH�� *LYHQ� WKH�RUGHULQJ� RI� WKH� IXQFWLRQDO� HOHPHQWV� LQ� ����� DQG� IROORZLQJ� WKH� DQDO\VHV� LQ�2XKDOOD��������������������� %HQPDPRXQ���������DQG�)DNLK���������������,�SURSRVH�WKDW��LQ�DQ�DIILUPDWLYH�VHQWHQFH�RI�6WDQGDUG�$UDELF��7�HQVH��3�KUDVH��VKRXOG�EH�SURMHFWHG�DERYH�$*53�SURMHFWLRQ�IRU�WKH�VDNH�WR�IDFLOLWDWH�IHDWXUH�FKHFNLQJ�DQG�LQWHUSUHWDWLRQ��,I�$*53�ZHUH�SURMHFWHG�DERYH�73��WKHQ�WKH�7�
� �FI��2XKDOOD��-�����������II������������II������
� �FI��)DNLK��$�����������II����������������ZKHUH�,�KDYH�SURYLGHG�PRUH�GHWDLOHG���
DQDO\VHV�RQ�WKLV�LVVXH���
� ,Q�KLV�DQDO\VLV�RI�)UHQFK�DQG�$UDELF��2XKDOOD�����������SRLQWV�RXW�WKDW�WKH�DJUHHPHQW�PDUNHU�LQ�)UHQFK�
LV�IXUWKHU�IURP�WKH�VWHP�RI�WKH�YHUE�WKDQ�LV�WKH�WHQVH�DQG�KHQFH�KH�FRQFOXGHV�WKDW�$JUV3�GRPLQDWHV�73��
+RZHYHU��2XKDOOD��LELG���DUJXHV�WKDW�WKH�DJUHHPHQW�PDUNHU�LQ�$UDELF�LV�FORVHU�WR�WKH�VWHP�RI�WKH�YHUE�WKDQ�
LV�WKH�WHQVH�PDUNHU��WKXV�KH�FRQFOXGHV�WKDW�WKH�7�SURMHFWLRQ�GRPLQDWHV�WKH�$JUV�SURMHFWLRQ��2Q�WKH�RWKHU�
KDQG��LQ�KLV�DQDO\VLV�RI�*HUPDQ��&DPSEHOO��������LQGLFDWHV�WKDW�73�GRPLQDWHV�$JUV3�LQ�WKH�SUHVHQW�WHQVH��
ZKLOH�LQ�WKH�SDVW�WHQVH�$JUV3�GRPLQDWHV�73��



��������������������������������������������������������������������������/,&(16,1*��029(0(17�$1'�)($785(�&+(&.,1*�����������������������������������������������������������������������

IHDWXUH� FRXOG�QRW� EH� FKHFNHG�EHIRUH� WKH�$*5� IHDWXUH� LQ�6WDQGDUG�$UDELF��WKXV� OHDGLQJ� WR�DQ�XQJUDPPDWLFDO� VWUXFWXUH� DV� LQ� ���E���+HQFH�� LQ�RUGHU� WR�DFFRXQW�IRU�WKH�ULJKW�RUGHULQJ�RI�WKH�IXQFWLRQDO�HOHPHQWV�LQ�6WDQGDUG�$UDELF�FODXVH�VWUXFWXUH�DQG�KRZ�IHDWXUHV�DUH�OLFHQVHG�LQ�WKH�ULJKW�SRVLWLRQ��,�VXJJHVW�WKH�IROORZLQJ�RUGHULQJ�RI�WKH�IXQFWLRQDO�FDWHJRULHV�LQ����D��EHORZ��ZKLFK�LV�GLIIHUHQW�IURP�WKDW�RI�(QJOLVK�DV�JLYHQ�LQ����E���6LQFH�WKHUH�LV�QR�$*5R�LQ�WKHVH�H[DPSOHV��WKH�QRGH�$*5R3�LV�GHOHWHG�IURP�WKH�WUHH�UHSUHVHQWDWLRQV�LQ�WKLV�VWXG\��
�
��D���������������������&3���������������������6WDQGDUG�$UDELF��

6SHF� �����������&
�
� &� �������������������������73���

6SHF� �������������������������7
�� �

VD�� 7� ���������������������$JUV3ZLOO�
6SHF� ��������������������$JUV


�

�\D� $JUV 93�
� �P�VJ��
� 6SHF� ���������������������9
�� 68%-(&7� � �� �����������������������

9 ;3�
� 9(5%������������������������������



��� � � �����������������������$%'8/�+$)(('�$��)$.,+�

��E��������������������������&3�����������������������(QJOLVK��

6SHF� ����������������&
�

� &� �������������$JUV3
�

6SHF� ������������$JUV

�

$JU�V 73�� �

6SHF���������������������������7
�
� �

7 93

6SHF��������������������������9
�� 68%(&7�� 9 ;3�9(5%���� 0RYHPHQW�DQG�)HDWXUH�&KHFNLQJ�LQ�6WDQGDUG�$UDELF�
7KH� 03� DVVXPHV� WKDW� OH[LFDO� LWHPV� DOUHDG\� KDYH� WKHLU� PRUSKRORJLFDO�LQIOHFWLRQ�LQFRUSRUDWHG�EHIRUH�WKH\�DUH�OLFHQVHG�LQ�WKH�V\QWD[��$W�WKH�KHDUW�RI�0LQLPDOLVP� LV� WKH� SULQFLSOH� WKDW� D� VWUXFWXUH� ZKRVH� IHDWXUHV� FKHFN�DSSURSULDWHO\�FRQYHUJHV�DW�3)�DQG�/)�DQG�D�VWUXFWXUH�ZKRVH�IHDWXUHV�IDLO�WR�FKHFN��EHFDXVH�VRPHWKLQJ�IDLOV�WR�PHHW�DQ�LQWHUIDFH�FRQGLWLRQ��DW�3)�DQG��RU�/)�FUDVKHV��7KLV�SRLQW�KDV�EHHQ�LOOXVWUDWHG�E\�VHQWHQFHV�LQ����������DQG�����UHVSHFWLYHO\��DQG�LV�IXUWKHU�H[HPSOLILHG�E\������EHORZ����
���D�������\D���NWXEX������������������]D\G���XQ�������������������DO�TLVVDW���D�� �P�VJ�ZULWH�SUHV��������=DLG��P�VJ�1RP��������WKH�VWRU\��I�VJ�$FF��� 
=DLG�ZULWHV�WKH�VWRU\
�� E��������WD���NWXEX���������������]D\G���XQ��������������������DO�TLVVDW���D�� �I�VJ�ZULWH�SUHV�������=DLG��P�VJ�1RP���������WKH�VWRU\��I�VJ�$FF��
����D��VKRZV�WKDW�WKHUH�LV�D�6SHF�KHDG�DJUHHPHQW�UHODWLRQ�EHWZHHQ�WKH�VXEMHFW�'3� µ=DLG¶� DQG� WKH� YHUE� \D�NWXEX� 
ZULWHV
�� 7KH� UHDVRQ� ZK\� ���E�� LV�XQJUDPPDWLFDO�LV�EHFDXVH�WKHUH�LV�QR�6SHF�KHDG�DJUHHPHQW�EHWZHHQ�WKH�YHUE�DQG� WKH� VXEMHFW�� WKH�$*5�PRUSKHPH� RQ� WKH� YHUE� �\D�� ���ZKLFK� LV� D� WKLUG�IHPLQLQH�VLQJXODU��FDQQRW�WULJJHU�DJUHHPHQW�ZLWK�WKH�WKLUG�PDVFXOLQH�VXEMHFW�
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��$V�WKH�YHUE�IHDWXUHV�GR�QRW�PDWFK�IXOO\�ZLWK�IHDWXUHV�HQFRGHG�LQ�WKH� VXEMHFW� '3�� ���E�� LV� XQJUDPPDWLFDO�� 7KHVH� H[DPSOHV� LQ� ����� DOVR�LOOXVWUDWH�&KRPVN\¶V�FODLP�WKDW�DJUHHPHQW�UHODWLRQV�DUH�KLJKO\�ORFDO��ZKHUH�D�PD[LPDO�SURMHFWLRQ� DJUHHV�ZLWK�D�KHDG� RQO\�LI� LV�D�VSHFLILHU�RI� �,I�ZH�FRUUHODWH�WKHVH�IHDWXUHV�ZLWK�WKH�WUHH�GLDJUDP�RI�6WDQGDUG�$UDELF�LQ����D��DERYH�ZH�PD\�FODLP�WKDW�WKH�KHDG�PRYHPHQW�RI�WKH�YHUE�DGMRLQV�LW�WR�HDFK�IXQFWLRQDO�KHDG�XS�WKH�WUHH��,I�WKH�YHUE�IHDWXUHV�PDWFK�WKH�IHDWXUHV�RI�WKH� IXQFWLRQDO� KHDG� LW� DGMRLQV� WR�� WKH� IHDWXUHV� RI� WKH� YHUE� DUH�FKHFNHG�OLFHQVHG�� ,Q� RWKHU� ZRUGV�� IHDWXUH� OLFHQVLQJ�FKHFNLQJ� WDNHV� SODFH�EHWZHHQ�DGMRLQHG�HOHPHQWV�LQ�D�KHDG���� ,I� ZH� DVVXPH� WKDW� VXEMHFWV� DULVH� LQVLGH�93V�� WKHQ� WKH\� KDYH� WR�PRYH�RYHUWO\� RU� FRYHUWO\� WR� WKH� VSHFLILHU� SRVLWLRQ� RI� 73� IRU� IHDWXUH� FKHFNLQJ��&KRPVN\� ���������������� �DQG� LQ� VXEVHTXHQW� ZRUNV� ������� ������ �������������� SRLQWV� RXW� WKDW� WKH� 7�HQVH�� KHDG� KDV� ERWK� YHUEDO� DQG� QRPLQDO�IHDWXUHV��&KRPVN\�VXJJHVWV�WKDW�7�LQ�(QJOLVK�LV�VSHFLILHG�IRU�WZR�FDWHJRULDO�IHDWXUHV��WKH�IHDWXUH�>�9@�DQG�WKH�IHDWXUH�>�'@��7KH�FDWHJRULDO�IHDWXUH�>�9@�GHWHUPLQHV� WKH� LQWHUDFWLRQ� EHWZHHQ� WKH� WHQVH� DQG� WKH� YHUE�� ZKLOH� WKH�FDWHJRULDO�IHDWXUH�>�'@�GHWHUPLQHV�LWV�LQWHUDFWLRQ�ZLWK�WKH�VXEMHFW��7KH�>�9@�IHDWXUH� KDV� WR� EH� FKHFNHG� E\� YHUEDO� KHDGV��ZKLOH� WKH� >�'@� IHDWXUH� FDQ� EH�FKHFNHG� E\� QRPLQDO� KHDGV��*LYHQ� IHDWXUH� FKHFNLQJ�� LI� WKH� IHDWXUHV� RI� WKH�VXEMHFW�PDWFK�WKH�QRPLQDO�IHDWXUHV�RI�7��WKH�IHDWXUHV�RI�WKH�VXEMHFW�ZLOO�EH�FKHFNHG�LQ�WKH�V\QWD[��+HQFH��IHDWXUH�OLFHQVLQJ�LV�VDLG�WR�WDNH�SODFH�EHWZHHQ�D KHDG� DQG� LWV� VSHFLILHU� �L�H��� 6SHF�KHDG� UHODWLRQVKLS��� 7KLV�� RI� FRXUVH��VXSSRUWV�&KRPVN\
V�������������0LQLPDOLVW�DQDO\VLV�ZKLFK�VWUHVVHV�WKDW�WKH�SRVLWLRQ�DGMRLQHG�WR�D�KHDG�DQG�WKH�VSHFLILHU�RI�D�KHDG�PDNH�XS�WKH�FKHFNLQJ�GRPDLQ�RI�WKH�KHDG��� 7KH� SURSRVDO� WKDW� DOO� PRYHPHQWV� DUH� PRUSKRORJLFDOO\� IHDWXUH�GULYHQ�VXJJHVWV�WKDW�FRQVWLWXHQWV�PRYH�EHFDXVH�WKH\�KDYH�XQFKHFNHG�PRUSKRORJLFDO�IHDWXUHV� ZKLFK� QHHG� WR� JHW� LQWR� WKH� FKHFNLQJ�OLFHQVLQJ� GRPDLQ� RI� D�IXQFWLRQDO�KHDG��6XSSRVH�WKDW�D�FRQVWLWXHQW�KDV�PRYHG�EXW�LWV�PRUSKRORJLFDO�IHDWXUHV�DUH� OHIW�XQFKHFNHG�LQ� WKH�V\QWD[�� WKHQ�WKH�GHULYDWLRQ�ZRXOG�FUDVK��:KHQ� D� FRQVWLWXHQW� KDV� YHUEDO� RU� QRPLQDO� PRUSKRORJLFDO� IHDWXUHV� ZKLFK�KDYH�WR�EH� OLFHQVHG��LW�ZLOO�HQG�XS�LQ�D�SRVLWLRQ�IURP�ZKLFK�WKRVH�IHDWXUHV�FDQ�EH�OLFHQVHG��WKDW�LV��DV�D�VSHFLILHU�WR�D�IXQFWLRQDO�KHDG�LI�LW�KDV�QRPLQDO�IHDWXUHV� RU� DV� D� VLVWHU� WR� D� IXQFWLRQDO� KHDG� LI� LW� KDV� YHUEDO� IHDWXUHV��� $V�PRUSKRORJLFDO� IHDWXUHV�KDYH� WR�EH�FKHFNHG�OLFHQVHG�HLWKHU�DW� WKH�3)�RU�/)�OHYHO�� VWURQJ� IHDWXUHV�PXVW� EH� FKHFNHG� DW� 3)��ZKLOH� ZHDN� IHDWXUHV� DW� /)��&KRPVN\� ������� ����� LQGLFDWHV� WKDW� LI�PRYHPHQW� WDNHV�SODFH� EHIRUH�6SHOO�2XW�WKHQ�WKDW�PRYHPHQW�ZLOO�EH�DSSDUHQW�DW�3)��DQG�LI�LW�LV�DIWHU�6SHOO�2XW��WKHQ�LW�ZLOO�QRW�EH�DSSDUHQW�DW�3)��UDWKHU�LW�PD\�WDNH�SODFH�DW�/)�����������
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,Q�������&�VWDQGV�IRU�WKH�FRPSOHPHQWL]HU�SRVLWLRQ��7�IRU�7HQVH��DQG�$JUV DQG�$JUR IRU� VXEMHFW� DQG� REMHFW� PRUSKRORJ\�� UHVSHFWLYHO\�� 0RUHRYHU�� DV� WKH�IXQFWLRQDO� KHDGV� &�� 7�� $JUV� DQG� $JUR WRJHWKHU� FRQVWLWXWH� WKH� IXQFWLRQDO�GRPDLQ� RI� D� V\QWDFWLF� VWUXFWXUH��93� FRQVWLWXWHV� WKH� OH[LFDO� GRPDLQ�� ,Q� WKH�YHUE�PRUSKRORJ\�RI�6WDQGDUG�$UDELF��WKH�VWHPV��ZKLFK�DUH�JHQHUDWHG�LQ�9��PXVW� EH� XQLWHG� ZLWK� WKH� LQIOHFWLRQDO�PRUSKHPHV� LQ� WKH� LQIOHFWLRQDO� KHDGV�WKURXJK� D� WUDQVIRUPDWLRQDO� SURFHVV� RI� DGMXQFWLRQ��7KLV� NLQG�RI� DQDO\VLV� LV�EDVLFDOO\� VLPSOLILHG� LQ� WKH�03�� ,Q� RUGHU� WR� VWULNH� WKH� GLIIHUHQFH� EHWZHHQ�OH[LFDO� DQG� LQIOHFWLRQDO� KHDGV� WKH�03�DVVXPHV� WKDW� OH[LFDO� KHDGV�DUH� IXOO\�LQIOHFWHG�IRUPV��VWHPV�SOXV�LQIOHFWLRQDO�DIIL[HV��DQG�WKDW�WKH\�FDUU\�D�IHDWXUH�DVVRFLDWHG�ZLWK�WKH�LQIOHFWLRQDO�DIIL[��7KH�IXQFWLRQDO�KHDG�OLNHZLVH�FRQVLVWV�RI�IHDWXUHV�DVVRFLDWHG�ZLWK�LQIOHFWLRQDO�PRUSKRORJ\��7KH�TXHVWLRQ�WKDW�DULVHV�LQ�WKLV�FRQWH[W�LV��+RZ�GRHV�IHDWXUH�PDWFKLQJ�WDNH�SODFH�LQ�6WDQGDUG�$UDELF"�7KH� IHDWXUHV� DVVRFLDWHG� ZLWK� WKH� LQIOHFWLRQDO� PRUSKRORJ\� RI� OH[LFDO�
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��������������������������������������������������������������������������������������������������������������������������������������������������������FDWHJRULHV� KDYH� WR�PDWFK� WKH� IHDWXUHV� UHSUHVHQWHG� LQ� WKH� IXQFWLRQDO� KHDGV��0DWFKLQJ� LV� FKHFNHG� XQGHU� WKH� VDPH� VWULFW� ORFDOLW\� UHTXLUHPHQWV� DV� LV�DJUHHPHQW��DJUHHPHQW�LV�FRQVLGHUHG�WR�EH�D�VXE�FDVH�RI�IHDWXUH�PDWFKLQJ���,I�ZH� UHWXUQ� WR� ���E�� DERYH�� WKHQ� ZH� ZLOO� ILQG� DQ� H[DPSOH� RI� D� IHDWXUH�PLVPDWFK�GLVSOD\HG�LQ�D�6SHF�KHDG�UHODWLRQ��ZKHUH�WKH�DJUHHPHQW�IHDWXUHV�RI�WKH� VLQJXODU� PDVFXOLQH� VXEMHFW� '3� 
=DLG
� FDQQRW� PDWFK� ZLWK� IHPLQLQH�IHDWXUHV�PDUNHG� RQ� WKH� YHUE� RI� WKH� VHQWHQFH��+HQFH�� WKH� UHTXLUHPHQW� WKDW�PRUSKRORJLFDO� IHDWXUHV� PDWFK� WULJJHUV� PRYHPHQW� RI� OH[LFDO� HOHPHQWV� WR�SRVLWLRQV�LQ�WKH�IXQFWLRQDO�GRPDLQ��7KH�PRUSK�V\QWDFWLF�SURFHVV�RI�OLFHQVLQJ�LQIOHFWHG�HOHPHQWV�WDNHV�SODFH�ZKHQ�VXFK�LQIOHFWHG�HOHPHQWV�DUH�PRYHG�LQWR�SRVLWLRQV� LQ� WKH� LQIOHFWLRQDO� GRPDLQ�� DQG� FKHFNLQJ� ZKHWKHU� IHDWXUHV�DVVRFLDWHG� ZLWK� WKH� LQIOHFWLRQ� PDWFK� WKH� IHDWXUHV� UHSUHVHQWHG� LQ� WKH�IXQFWLRQDO�KHDGV��7KH�FODXVH�VWUXFWXUH�LQ������DERYH�LV�FRPSOHWHO\�GHULYHG�LQ�WKH� SURFHVV� RI� PRYLQJ� HOHPHQWV� IURP� WKH� OH[LFDO� GRPDLQ� WR� SRVLWLRQV� LQ�ZKLFK� WKHLU� IHDWXUHV� FDQ� EH� OLFHQVHG�� +HQFH�� WKH� GHULYDWLRQ� RI� WKH� FODXVH�VWUXFWXUH�LQ������LV�WKH�RXWFRPH�RI�WKH�IDFW�WKDW�LQIOHFWHG�HOHPHQWV�KDYH�WR�EH�FKHFNHG�RXWVLGH�RI�WKH�OH[LFDO�GRPDLQ��)XUWKHUPRUH��WKH�IHDWXUHV�UHSUHVHQWHG�LQ�WKH�IXQFWLRQDO�KHDGV�LQ������WULJJHU�ERWK�KHDG�PRYHPHQW��WR�WKH�IXQFWLRQDO�KHDGV��DQG�;3�PRYHPHQW��WR�WKH�VSHFLILHU�SRVLWLRQV�RI�WKH�IXQFWLRQDO�KHDGV���*LYHQ� WKH� SUHFHGLQJ� OLQH� RI� DUJXPHQW�� DQG� RQ� WKH� EDVLV� RI� &KRPVN\
V������������ 0LQLPDOLVW� DQDO\VLV�� WZR� W\SHV� RI� IHDWXUHV�� ERUQH� E\� WKH�IXQFWLRQDO� KHDGV�� FDQ� EH� GLVWLQJXLVKHG� LQ� ����� DERYH��13�IHDWXUHV� DQG�9�IHDWXUHV�� 7KH�13�IHDWXUHV�� ZKLFK� DUH� DOVR� UHIHUUHG� WR� DV�1�IHDWXUHV� LQ� WKH�OLWHUDWXUH��KDYH�WKH� IXQFWLRQ�RI�FKHFNLQJ�IHDWXUHV�RI�;3V��ZKLOH�9�IHDWXUHV�FKHFN�WKH�IHDWXUHV�RI�WKH�KHDGV��
��� 7KH�0LQLPDOLVW�(FRQRP\�3ULQFLSOHV�LQ�6WDQGDUG�$UDELF�6\QWD[�������
,Q�WKH�03��&KRPVN\�������������VXJJHVWV�WKUHH�PDMRU�HFRQRP\�SULQFLSOHV��6KRUWHVW�0RYH�PHQW��� 3URFUDVWLQDWH�� DQG�*UHHG��*LYHQ� WKH� DVVXPSWLRQV� RI�WKH�03�� LQGLYLGXDO� FRQVWLWXHQWV�PLJKW� KDYH� SDUWLFXODU� QHHGV� WKDW�PRWLYDWH�WKHP�� )DLOXUH� WR� PHHW� WKHVH� QHHGV� FDQ� OHDG� WR� D� GHULYDWLRQ� WKDW� LV�8QLQWHUSUHWDEOH�DW�RQH�RI�WKH� LQWHUIDFHV��7R�LOOXVWUDWH�WKLV��'3V��13V��KDYH�&DVH� IHDWXUHV� ZKLFK� WKH\� KDYH� WR� FKHFN� LQ� D� JLYHQ� GHULYDWLRQ�� 6XFK� '3V��13V��PXVW�PRYH� WR� OLFHQVH� WKHVH� IHDWXUHV�� ,I� WKHVH�&DVH� IHDWXUHV� DUH� QRW�OLFHQVHG�LQ�WKH�V\QWD[��WKLV�ZLOO�SURGXFH�DQ�8QLQWHUSUHWDEOH�VWUXFWXUH�DW�3)�RU�DW�/)��0RUHRYHU��LI�D�SDUWLFXODU�VWUXFWXUH�IDLOV�WR�PHHW�DQ�LQWHUIDFH�FRQGLWLRQ�DW� 3)� RU� /)�� LW� LV� VDLG� WR� KDYH� �FUDVKHG��� ,I� D� GHULYDWLRQ� FUDVKHV� DW� DQ�LQWHUIDFH�OHYHO��LW�LV�VDLG�WR�KDYH��IDLOHG�WR�FRQYHUJH��DW�WKDW�OHYHO��
���D���PD� D�� "DTQ
D�����WD��������������������PDQ� OL���\DVKWDUL�����WPD� D��"��������� ZKDW������������SHUVXDGH�SVW�\RX�1RP�����ZKRP�������WR���EX\�� 
:KDW�GLG�\RX�SHUVXDGH�ZKRP�WR�EX\��W�"
�
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E��������+DYH�$]L]�ZLOO�W OHIW�E\�WKH�WLPH�\RX�UHDFK�WKHUH"�
�$ FORVHU� ORRN� DW� ����� UHYHDOV� WKDW� D� VXSHULRULW\� YLRODWLRQ� OLNH� ���D�� LQ�6WDQGDUG� $UDELF� DQG� D� KHDG�PRYHPHQW� FRQVWUDLQW� YLRODWLRQ� OLNH� ���E�� LQ�(QJOLVK� ZRXOG� DOO� YLRODWH� WKH� 6KRUWHVW� 0RYH� HFRQRP\� SULQFLSOH� 7KH�XQJUDPPDWLFDOLW\� RI� ���D�� FDQ� EH� DFFRXQWHG� IRU� LQ� WHUPV� RI� WKH� 6KRUWHVW�0RYH�� ���D�� LV� XQJUDPPDWLFDO� EHFDXVH� LW� LQYROYHV� RYHUW�PRYHPHQW� RI� WKH�ORZHU� TXHVWLRQ� ZRUG�PD� D��
ZKDW
� IURP� WKH� GLUHFW� REMHFW� SRVLWLRQ� RI� WKH�HPEHGGHG�YHUE�DFURVV� D� ILOOHG�$�EDU� VSHFLILHU�SRVLWLRQ��ZKLFK� LV� RFFXSLHG�KHUH�E\�PDQ�
ZKRP
��0RYHPHQW�RI�PD� D��
ZKDW
�LV�ORQJHU�DQG�FURVVHV�RYHU�D F�FRPPDQGLQJ� TXHVWLRQ� ZRUG�� QDPHO\� PDQ� 
ZKRP
�� $FFRUGLQJ� WR� WKH�6KRUWHVW�0RYH�SULQFLSOH�����D��FDQ�EH�UHQGHUHG�JUDPPDWLFDO�LI�PDQ�
ZKRP
��ZKLFK� LV� WKH� ILUVW� TXHVWLRQ� ZRUG� RQ� WKH� ULJKW�� PRYHV� RYHUWO\� WR� WKH� URRW�>6SHF��&3@� 7KH�UHDVRQ�ZK\�WKH�RYHUW�PRYHPHQW�RI�PDQ�LV�SUHIHUDEOH�LV�WKDW�VXFK�PRYHPHQW�LV�VKRUWHU�LQ�WKH�VHQVH�WKDW�LW�GRHV�QRW�FURVV�RYHU�DQRWKHU�F�FRPPDQGLQJ�TXHVWLRQ�ZRUG��7KLV�LV�LOOXVWUDWHG�LQ������EHORZ��
������PDQ� "DTQD
�����WD����������������������WPDQ� OL���\DVKWDUL�������PD� D����"��������� ZKRP������SHUVXDGH�SVW�\RX�1RP��������������������WR��EX\�������������ZKDW�� 
:KRP�GLG�\RX�SHUVXDGH�W WR�EX\�ZKDW"
�
,Q� �����ZH�KDYH�REVHUYHG� WKDW� WKH�PRYHPHQW� RI� WKH� KLJKHU� TXHVWLRQ�ZRUG�PDQ� 
ZKRP
� LQYROYHV� D�VKRUWHU�PRYH��PHDVXUHG� LQ�QRGHV�FURVVHG�� WR�PDNH�WKLV� RYHUW�PRYHPHQW� OHVV� FRVWO\� WKDQ� WKH�PRYHPHQW� RI� WKH� ORZHU� TXHVWLRQ�ZRUG� PD� D�� 
ZKDW
�� *LYHQ� WKLV�� &KRPVN\� ������� ������ SRLQWV� RXW� WKDW�PRYHPHQW�LQ������FDQ�EH�H[FOXGHG�LQ�WHUPV�RI�D�VLQJOH�FRQGLWLRQ�ZKLFK�KH�FDOOV� WKH� 6KRUWHVW� 0RYH� &RQGLWLRQ� �60&��� ZKLFK� VWDWHV� WKDW� D� PRYHG�FDWHJRU\� FDQQRW� FURVV� RYHU� DQRWKHU� F�FRPPDQGLQJ� FDWHJRU\� RI� WKH� VDPH�W\SH�� 7KH� XQJUDPPDWLFDOLW\� RI� ���E���ZKLFK� VKRZV� WKDW� D� KHDG�PRYHPHQW�FRQVWUDLQW�YLRODWLRQ�LQ�(QJOLVK��LV�GXH�WR�WKH�IDFW�WKDW�WKH�KHDG�
KDYH
�FDQQRW�EH�DOORZHG�WR�VNLS�RYHU�DQRWKHU�KHDG�RFFXSLHG�E\�
ZLOO
�LQ�RUGHU�WR�PRYH�WR�D�KLJKHU�KHDG�SRVLWLRQ��QDPHO\�WKH�KHDG�SRVLWLRQ�RI�&��LQ������DERYH��+HQFH��WKH� 6KRUWHVW�0RYH� SULQFLSOH� SURKLELWV� KHDGV� IURP� VNLSSLQJ� RYHU� DQ\� KHDG�SRVLWLRQ�EHWZHHQ�WKH�SRVLWLRQ�WKH\�VWDUW�LQ�DQG�WKH�WDUJHWHG�ODQGLQJ�VLWH��� 7KH� 3URFUDVWLQDWH� 3ULQFLSOH� SUHIHUV� GHULYDWLRQV� WKDW� KROG� RII� RQ�PRYHPHQWV� XQWLO� DIWHU� 6SHOO� 2XW� IRU� WKH� UHDVRQ� WKDW� WKH� UHVXOWV� RI� VXFK�PRYHPHQWV�GR�QRW�DIIHFW�3)��7KH�FRQWUDVW�EHWZHHQ�(QJOLVK�DQG�)UHQFK�PDLQ�YHUEV��IRU�LQVWDQFH��UHYHDOV�WKH�IDFW�WKDW�(QJOLVK�PDLQ�YHUEV�GR�QRW�UDLVH�WR�7HQVH� EHIRUH� 6SHOO� RXW�ZKHUHDV� WKRVH� RI� )UHQFK� GR� UDLVH� WR�7HQVH� EHIRUH�6SHOO� 2XW� �&KRPVN\�� ������������� +HQFH�� &KRPVN\� KDV� VXJJHVWHG� WKDW�(QJOLVK�PDLQ�YHUEV�REH\�WKH�SULQFLSOH�RI�3URFUDVWLQDWH�DQG�ZDLW�XQWLO�DIWHU�6SHOO�2XW�WR�UDLVH�WR�WHQVH��WKH\�PXVW�ZDLW�XQWLO�/)�WR�FKHFN�RII�WKHLU�WHQVH�IHDWXUHV�� +RZHYHU�� )UHQFK� YHUEV� PXVW� YLRODWH� 3URFUDVWLQDWH� WR� LQVXUH�
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��������������������������������������������������������������������������������������������������������������������������������������������������������FRQYHUJHQFH��&KRPVN\�H[SODLQV�WKH�GLIIHUHQFH�EHWZHHQ�(QJOLVK�DQG�)UHQFK�E\�UHVRUWLQJ�WR�WKH�VWUHQJWK�ZHDNQHVV�RI�WKHLU�YHUE�PRUSKRORJ\��*LYHQ�WKLV��&KRPVN\� SRLQWV� RXW� WKDW� )UHQFK� WHQVH� IHDWXUHV�� XQOLNH� WKHLU� (QJOLVK�FRXQWHUSDUWV�� DUH� 
VWURQJ
� DQG� YLVLEOH� DW� 3)�� LI� QRW� FKHFNHG� RII�� &KRPVN\�������������� DOVR� VXJJHVWV� WKDW�(QJOLVK� WHQVH� IHDWXUHV� DUH� 
ZHDN
� DQG� WKXV�LQYLVLEOH�DW�3)��LI�QRW�FKHFNHG�RII��7KHUHIRUH��LW�LV�GXH�WR�WKH�ZHDNQHVV�RI�LWV�WHQVH�IHDWXUHV�WKDW�(QJOLVK�PD\�ZDLW�WR�FKHFN�RII�WKH�WHQVH�IHDWXUHV�RQ�PDLQ�YHUEV� XQWLO� /)�� � /HW� XV� QRZ� H[DPLQH� LQ� ����� EHORZ� KRZ� WKH� SULQFLSOH� RI�3URFUDVWLQDWH� IXQFWLRQV� LQ� 6WDQGDUG� $UDELF� ZLWK� UHJDUG� WR� WKH�VWUHQJWK�ZHDNQHVV�RI�LWV�LQIOHFWLRQ�WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�13�IHDWXUHV�RI�WKH�VXEMHFW�13�LQ�WKH�QRUPDO�962�RUGHU���
���������� DKDED������]D\G���XQ���������LOD�����DO���PDWD�U���L�� ZHQW������������=DLG�1RP�������WR������WKH��DLUSRUW�*HQ��� 
=DLG�ZHQW�WR�WKH�DLUSRUW
�
�*LYHQ� &KRPVN\
V� ����������� REVHUYDWLRQ� WKDW� $UDELF� �DOORZV� ZHDN� DQG�VWURQJ�LQIOHFWLRQ��KHQFH�ZHDN�DQG�VWURQJ�13�IHDWXUHV��$UDELF�LV�D�VXJJHVWLYH�FDVH��ZLWK�692�YHUVXV�962�FRUUHODWLQJ� WR� WKH� ULFKQHVV�RI� LWV�YLVLEOH� YHUE�LQIOHFWLRQ���ZH�DUJXH�WKDW�WKH�VXEMHFW�13�LQ������H[KLELWV�ZHDN�13�IHDWXUHV�LQ�962�ZRUG�RUGHU��WKXV�UHQGHULQJ�PRYHPHQW�LPSRVVLEOH�LQ�RYHUW�V\QWD[��,I�VR��ZH� DUJXH� WKDW� WKH� RYHUW�PRYHPHQW� RI� WKH� VXEMHFW�13� LQ�962�RUGHU� WR�>6SHF�� $JUV3@� DQG� WKHQ� WR� >6SHF�� 73@� LV� EDUUHG� E\� WKH� SULQFLSOH� RI�3URFUDVWLQDWLRQ��ZKLFK� SUHIHUV� GHOD\LQJ�PRYHPHQW� XQWLO� /)�� ,I� WKH� VXEMHFW�13�LQ�������ZHUH�WR�XQGHUJR�UDLVLQJ�LQ�RYHUW�V\QWD[��WKHQ�ZH�FRXOG�HQG�XS�ZLWK� WKH� RWKHU� 692� DOWHUQDWLYH� ZRUG� RUGHU�� ZKLFK� LV� QRW� WKH� GHVLUDEOH�GHULYDWLRQ�KHUH��7KH�RQO\�ZD\�RXW�LV�WR�VD\�WKDW�WKH�VXEMHFW�13�LQ������FDQ�UDLVH�DW�/)�WR�FKHFN�LWV�RZQ�&DVH�DQG�DJUHHPHQW�IHDWXUHV��WKXV�VDWLVI\LQJ�WKH�UHTXLUHPHQWV�RI�WKH�SULQFLSOH�RI�3URFUDVWLQDWH��,W�LV�WKLV�DVVXPSWLRQ�WKDW�FDQ�H[SODLQ�WKH�IDLOXUH�RI�WKH�VXEMHFW�13�WR�PRYH�RYHUWO\�KLJKHU�XS�IRU�IHDWXUH�FKHFNLQJ�LQ�D�>6SHF�KHDG@�UHODWLRQ��WKXV�\LHOGLQJ�DW�D�ODWHU�VWDJH�RI�GHULYDWLRQ�WKH�962�ZRUG�RUGHU��%HVLGHV��WKH�ZHDN�13�IHDWXUHV�RI�$*5�LQ�962�RUGHU�LV�DOVR�UHVSRQVLEOH�IRU�WKH�IDLOXUH�RI�WKH�VXEMHFW�13�WR�UDLVH�RYHUWO\��:H�FDQ�GHPRQVWUDWH�ERWK�WKH�RYHUW�PRYHPHQW�RI�WKH�YHUE�DQG�WKH�FRYHUW�UDLVLQJ�RI�WKH�VXEMHFW�LQ�6WDQGDUG�$UDELF�RQ�WKH�IROORZLQJ�FODXVH�VWUXFWXUH�DV�������
�
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7KH�3ULQFLSOH�RI�*UHHG�VWDWHV�WKDW�D�FRQVWLWXHQW�PD\�QRW�PRYH�WR�VDWLVI\�WKH�QHHGV�RI� VRPH�RWKHU� FRQVWLWXHQW�� IRU�PRYHPHQW� LV�PRWLYDWHG� WR� VDWLVI\� WKH�QHHGV�RI�WKH�PRYLQJ�FRQVWLWXHQW��,Q�RWKHU�ZRUGV��WKH�FRQVWLWXHQW�PXVW�PRYH�RQO\� WR� OLFHQVH� LWV� RZQ� IHDWXUHV�� ����� VKRZV� KRZ� WKLV� SULQFLSOH� ZRUNV� LQ�6WDQGDUG�$UDELF�PRUSKR�V\QWD[��
�
���D���>]D\G�DQ���������\DEGX����������>"DQQD���>W VD���\XJKD�GLUX���JKDGDQ@@@�� ,3� &3� ,3��=DLG�$FF������VHHP�SUHV������WKDW������������ZLOO��OHDYH����������WRPRUURZ��

E�� >-RKQ�VHHPV�WR�W >WKDW���>%LOO�LV�OHDYLQJ@@@���� ,3���������������������������&3�������,3���
�,W�FDQ�EH�QRWHG�LQ������WKDW�13�PRYHPHQW�LV�EDUUHG�IURP�D�&DVH�SRVLWLRQ�E\�WKH�SULQFLSOH�RI�*UHHG�����D��LV�XQJUDPPDWLFDO�EHFDXVH�WKH�VXEMHFW�13�
=DLG
�ZDV�LQ�D�&DVH�SRVLWLRQ�DQG�KDG�DOUHDG\�LWV�&DVH�FKHFNHG���
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���������������������������������������������������������������������������������������������������������������������������������������������������������� &RQFOXVLRQ�
&KRPVN\������������FODLPV�WKDW�LQ�(QJOLVK��7KH�&DVH�IHDWXUHV�RI�7�DQG�9�DUH�LQWULQVLF�DQG�>±�,QWHUSUHWDEOH@��KHQFH�HOLPLQDWHG�DW�/)���+RZHYHU��,�KDYH�DUJXHG�WKDW�LQ�6WDQGDUG�$UDELF�WKH�&DVH�IHDWXUHV�RI�7�DQG�9�DUH�LQWULQVLF�DQG�>��,QWHUSUHWDEOH@��KHQFH�QRW�HOLPLQDWHG�DW�/)��,�KDYH�DOVR�SRLQWHG�RXW�KRZ�WKH� �IHDWXUHV�RI�YHUE�DQG�DGMHFWLYH�LQ�6WDQGDUG�$UDELF�DUH�>��,QWHUSUHWDEOH@��ZKLOH�WKH\�DUH�>±�,QWHUSUHWDEOH@�LQ�(QJOLVK��DQG�KDYH�RIIHUHG�DQ�H[SODQDWLRQ�LQ�WHUPV�RI�WKH�GLIIHUHQFHV�LQ�WKHLU�LQIOHFWLRQDO�V\VWHPV��6WDQGDUG�$UDELF�KDV�D YLVLEOH� ULFK� LQIOHFWLRQ��ZKLOH�(QJOLVK�KDV�D�SRRU� LQIOHFWLRQ��� ,Q�H[SORULQJ�WKH� SDUDPHWULF� GLIIHUHQFHV� EHWZHHQ� 6WDQGDUG� $UDELF� DQG� (QJOLVK�� ,� KDYH�VKRZQ�WKDW�WKH�GLIIHUHQFHV�LQ�WKH�IXQFWLRQDO�IHDWXUHV�DWWDFKHG�WR�WKH�OH[LFDO�HOHPHQWV�FDQ�EHVW�EH�H[SODLQHG�LQ�WHUPV�RI�WKHLU� IXQFWLRQDO�FDWHJRU\�QRGHV�ZKLFK� FDQ� DOVR� H[SODLQ� WKH� GLIIHUHQFHV� LQ� WKH� ZRUG� RUGHU� LQ� WKHVH� WZR�ODQJXDJHV�LQ�WHUPV�RI�WKH�VWURQJ�ZHDN�IHDWXUHV�RI�7�DQG�$*5�DQG�WKHLU�9��DQG�13�IHDWXUHV��,�KDYH�SRLQWHG�RXW�WKDW�LQ�WKH�962�ZRUG�RUGHU�RI�6WDQGDUG�$UDELF� 716� GRPLQDWHV� $*5�ZKLOH� LQ� (QJOLVK� �ZLWK� 692� RUGHU�� 716� LV�GRPLQDWHG�E\�$*5��*LYHQ�WKLV��,�KDYH�GUDZQ�WKH�IROORZLQJ�JHQHUDOL]DWLRQ��
��D����716�F�VHOHFWV�$*5�LQ�962�RI�6WDQGDUG�$UDELF�E�� $*5�F�VHOHFWV�716�LQ�(QJOLVK��
�7KRXJK�WKH�3ULQFLSOHV�DQG�3DUDPHWHUV�7KHRU\�DOVR�RIIHUV�WKH�SURFHGXUH�IRU�WKH�FRUUHFW�GHULYDWLRQ�RI�6WDQGDUG�$UDELF�DQG�(QJOLVK�VHQWHQFHV��LW�GRHV�QRW�JR�LQWR�WKH�UHDVRQV�ZKLFK�PDNH�WKHP�GLIIHUHQW���
%LEOLRJUDSK\�
$EUDKDP��:��� (SVWHLQ�� 6�'��� 7KUDLQVVRQ��+�� DQG� =ZDUW� &�� -�� �HGV��� ������0LQLPDO� ,GHDV�� 6\QWDFWLF� 6WXGLHV� LQ� WKH� 0LQLPDOLVW� )UDPHZRUN�$PVWHUGDP��-RKQ�%HQMDPLQV����$OH[LDGRX��$��DQG�$QDJQRVWRSRXORX��$���������3DUDPHWUL]LQJ�$*5��ZRUG�RUGHU�� 9�PRYHPHQW� DQG� (33�FKHFNLQJ��� 1DWXUDO� /DQJXDJH� DQG�/LQJXLVWLF�7KHRU\���������������$RXQ�� -�� %HQPDPRXQ�� (�� DQG� 6SRUWLFKH�� '�� ������ �$JUHHPHQW� DQG�FRQMXQFWLRQ� LQ� VRPH� YDULHWLHV� RI�$UDELF���/LQJXLVWLF� ,QTXLU\�� ���� ��������%HQPDPRXQ��(�������� 
1HJDWLRQ��PLQLPDOLW\��DQG�LQIOHFWLRQDO�PRUSKRORJ\
��0V��8QLYHUVLW\�RI�,OOLQRLV���%HQPDPRXQ��(���������$JUHHPHQW�DQG�WKH�DJUHHPHQW�SURMHFWLRQ�LQ�$UDELF���LQ�6WXGLHV�LQ�/LQJXLVWLF�6FLHQFHV� ����������8QLYHUVLW\�RI�,OOLQRLV����
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%HQPDPRXQ��(��������7KH�)HDWXUH�6WUXFWXUH�RI�)XQFWLRQDO�&DWHJRULHV��$�&RPSDUDWLYH�6WXG\�RI�$UDELF�'LDOHFWV� 2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV���&DPSEHOO��5��������³7HQVH��DQG�DJUHHPHQW� LQ�GLIIHUHQW� WHQVHV´��/LQJXLVWLF�5HYLHZ���������������&KRPVN\��1��������6\QWDFWLF�6WUXFWXUHV� 7KH�+DJXH��0RXWRQ����&KRPVN\��1��������$VSHFWV�RI�WKH�7KHRU\�RI�6\QWD[� &DPEULGJH��0$���0,7�3UHVV��&KRPVN\��1��������/HFWXUHV�RQ�*RYHUQPHQW�DQG�%LQGLQJ� 'RUGUHFKW��)RULV��&KRPVN\��1��������6RPH�&RQVHTXHQFHV�RI� WKH�7KHRU\�RI�*RYHUQPHQW�DQG�%LQGLQJ� &DPEULGJH��0$���0,7�3UHVV��&KRPVN\��1������D��%DUULHUV� &DPEULGJH��0$���0,7�3UHVV��&KRPVN\��1������E��.QRZOHGJH�RI�/DQJXDJH��,WV�1DWXUH��2ULJLQ��DQG�8VH�1HZ�<RUN��3UDHJHU��&KRPVN\�� 1�� ������ �6RPH� QRWHV� RQ� HFRQRP\� RI� GHULYDWLRQ� DQG�UHSUHVHQWDWLRQ��� LQ� ,W]LDU� /DND� DQG�$QRRS�0DKDMDQ� �HGV����)XQFWLRQDO�+HDGV�DQG�&ODXVH�6WUXFWXUH��0,7�:RUNLQJ�3DSHUV� LQ�/LQJXLVWLFV��YRO�������&DPEULGJH��0$���0,7��>3XEOLVKHG���������LQ�)UHLGLQ��HG����������@��&KRPVN\��1���������7KH�WKHRU\�RI�SULQFLSOHV�DQG�SDUDPHWHUV����LQ�&KRPVN\��1���������HG���7KH�0LQLPDOLVW�3URJUDP� ��������&DPEULGJH��0$���7KH�0,7�3UHVV�������&KRPVN\�� 1�� ������ �$� 0LQLPDOLVW� SURJUDP� IRU� OLQJXLVWLF� WKHRU\��� 0,7�2FFDVLRQDO�3DSHUV�LQ�/LQJXLVWLFV� ��>3XEOLVKHG���������LQ�.HQQHWK�+DOH�DQG�6DPXHO� -D\�.H\VHU� �HGV����7KH�9LHZ� IURP�%XLOGLQJ� ���� (VVD\V� LQ�/LQJXLVWLFV�LQ�+RQRU�RI�6\OYDLQ�%URPEHUJHU� &DPEULGJH��0$���0,7������@��&KRPVN\�� 1�� ������ �%DUH� SKUDVH� VWUXFWXUH��� LQ� :HEHOKXWK�� *�� �HG����*RYHUQPHQW�DQG�%LQGLQJ�7KHRU\�DQG�WKH�0LQLPDOLVW�3URJUDP�����������2[IRUG��%DVLO�%ODFNZHOO��&KRPVN\�� 1������� 7KH� 0LQLPDOLVW� 3URJUDP� &DPEULGJH�� 0$��� 7KH� 0,7����3UHVV���&KRPVN\�� 1�� ������ ������ �0LQLPDOLVW� LQTXLULHV�� 7KH� IUDPHZRUN���3UHOLPLQDU\� YHUVLRQ� LQ� 0,7� :RUNLQJ� 3DSHUV� LQ� /LQJXLVWLFV� QR�� ����3XEOLVKHG�LQ�0DUWLQ��5����0LFKDHOV��'��DQG�8ULDJHUHND��-���HGV����6WHS�E\�6WHS�� (VVD\V� RQ� 0LQLPDOLVW� 6\QWD[� LQ� +RQRU� RI� +RZDUG� /DVQLN��&DPEULGJH��0$���0,7�3UHVV��&KRPVN\��1�������'HULYDWLRQ�E\�SKDVHV���0V��&DPEULGJH��0$���0,7������&KRPVN\��1���������%H\RQG�H[SODQDWRU\�DGHTXDF\���0V���&DPEULGJH��0$���0,7����&XOLFRYHU�� 3�:�� ������ 3ULQFLSOHV� DQG� 3DUDPHWHUV�� $Q� ,QWURGXFWLRQ� WR�6\QWDFWLF�7KHRU\� 2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��)DNLK�� $�� ������ 7KH� 0DQGHDOL� &DVH� 6\VWHP� XQGHU� &DVH� 7KHRU\�8QSXEOLVKHG�0�$��GLVVHUWDWLRQ��8QLYHUVLW\�RI�'HOKL��
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7KH�8QLYHUVLW\�5HVHDUFKHU�-RXUQDO�RI�,EE�8QLYHUVLW\�
�

�

$ERXW�WKH�-RXUQDO��
�

7KH� 8QLYHUVLW\� 5HVHDUFKHU� LV� D� TXDUWHUO\�
SXEOLFDWLRQ� IRU� DOO� WKRVH� ZKR� DUH� SURIHVVLRQDOO\�
LQYROYHG�LQ�WKH�DFDGHPLF�UHVHDUFK�DQG�WHDFKLQJ�DW�
WKH� XQLYHUVLW\�� ,WV� SXUSRVH� LV� WR� SURYLGH� DQ�
RSSRUWXQLW\� IRU� FRQWULEXWRUV� ZKR� ZULWH� LQ� ERWK�
$UDELF� DQG� (QJOLVK� WR� SXEOLVK� WKHLU� RULJLQDO�
UHVHDUFK�� 7KH� HGLWRULDO� ERDUG� ZHOFRPHV� SDSHUV�
ZKLFK� GHDO� ZLWK� WKH� LVVXHV� LPSOLFLW� LQ� DUWV��
KXPDQLWLHV�DQG�VFLHQFH��
�

*XLGHOLQHV�IRU�3XEOLFDWLRQ�
�

���6XEMHFW�0DWWHU�
7KH�FRQWULEXWRUV�DUH�DVNHG�WR�WDNH�LQWR�DFFRXQW�
WKH� IROORZLQJ� LPSRUWDQW� IDFWRUV�ZKHQ�ZULWLQJ�
WKHLU�SDSHUV���

��

x� 3DSHUV�VKRXOG�EH�RULJLQDO�DQG�RI�YDOXH�DQG�
LQWHUHVW�WR�WKH�UHDGHUV�RI�WKH�-RXUQDO���

x� 7KH\�VKRXOG�EH�FOHDUO\�DQG�FRKHUHQWO\�ZULW�
WHQ�VR�WKDW�WKH�FRQWHQWV�DUH�DFFHVVLEOH�WR�WKH�
UHDGHUVKLS���

x� 7KH\� VKRXOG� GHPRQVWUDWH� DQ� DSSURSULDWH�
EDODQFH�EHWZHHQ�WKHRU\�DQG�SUDFWLFH���

�

���)RUPDW�RI�3DSHU��
3OHDVH�IROORZ�WKHVH� LQVWUXFWLRQV�H[DFWO\�RU�ZH�
ZLOO�EH�XQDEOH�WR�SURFHVV�\RXU�VXEPLVVLRQ���
�

x� 3OHDVH� JLYH� \RXU� SDSHU� D� FOHDU� DQG�
LQIRUPDWLYH� WLWOH� RI� DSSUR[LPDWHO\� ���
FKDUDFWHUV�� %HORZ� WKH� WLWOH�� ZULWH� \RXU�
QDPH�V�� DQG� IXOO� LQVWLWXWLRQDO� DGGUHVV��
LQFOXGLQJ�H�PDLO��$OO�WKHVH�VKRXOG�DSSHDU�DW�
WKH�WRS�RI�WKH�ILUVW�SDJH��

x� %HJLQ� \RXU� SDSHU� ZLWK� DQ� DEVWUDFW� RI� QR�
PRUH�����ZRUGV��LQ���SW��IRQW�VXPPDUL]LQJ�
\RXU�PDLQ�SRLQWV���

x� 3DSHUV� VKRXOG� EH� SULQWHG� RQ�$�� SDSHU� ����
FP�[����FP�DQG������FP�RQ�DOO�VLGHV���VLQJOH�
VSDFHG� LQ� 7LPHV� 1HZ� 5RPDQ� ��� SW�� IRQW��
DQG� VKRXOG� QRW� H[FHHG����SDJHV� LQ� VFLHQFH�
DQG� ��� SDJHV� LQ� DUWV� DQG� KXPDQLWLHV��
LQFOXGLQJ� IRRWQRWHV�� UHIHUHQFHV� DQG�
DSSHQGLFHV��$OO� SDJHV� VKRXOG�EH� QXPEHUHG�
FRQVHFXWLYHO\��

x� +HDGLQJV�DQG�VXEKHDGLQJV�VKRXOG�DSSHDU�RQ�
D� VHSDUDWH� OLQH�� UDQJHG� OHIW� DQG� ZULWWHQ� LQ�
EROG� W\SH�� 3OHDVH� XVH� D� QXPEHULQJ� V\VWHP�
IRU�KHDGLQJV�DQG�VXEKHDGLQJV��H�J�� ����������
HWF��������

x� 1RWHV� DQG� UHIHUHQFHV� LQ� WKH� WH[W� �FLWDWLRQV�� WR�
RWKHU� SXEOLFDWLRQV� VKRXOG� DSSHDU� DV� IRRWQRWHV�
RQ� LQGLYLGXDO�SDJHV��3OHDVH�QXPEHU�\RXU�IRRW�
QRWHV�FRQVHFXWLYHO\����

x� ,QGHQWHG� �ORQJHU�� FLWDWLRQV� DQG� WH[WV� LQ� FKDUWV�
DQG� WDEOHV�� DQG� IRRWQRWHV� VKRXOG� EH� LQ� �� SW��
IRQW����

x� &LWDWLRQV� DQG� UHIHUHQFHV� VKRXOG� IROORZ� WKH�
$3$�VW\OH����

�

���6XEPLVVLRQ�
7ZR� KDUG� FRSLHV� RI� WKH� SDSHU� VKRXOG� EH�
VXEPLWWHG��DORQJ�ZLWK�D�FRS\�RQ�&'�520�LQ�06�
:RUG�� &RQWULEXWLRQV� VKRXOG� EH� DGGUHVVHG� WR� WKH�
-RXUQDO�(GLWRU�LQ�&KLHI��VHH�&RUUHVSRQGHQFH����

�

���7HUPV�RI�$FFHSWDQFH��
D��7KH� -RXUQDO� LV� QRW� UHVSRQVLEOH� WR� UHWXUQ� WKH�
KDUG� FRSLHV� RI� WKH� PDQXVFULSW� UHFHLYHG��
ZKHWKHU�LW�LV�DFFHSWHG�RU�QRW��

E��7KH�PDQXVFULSW� UHFHLYHG� LV� EOLQG� UHYLHZHG� E\�
VSHFLDOL]HG� UHIHUHHV�� DQG� DFFHSWDQFH� LV�
GHSHQGHQW� RQ� WKHLU� UHFRPPHQGDWLRQ� IRU�
SXEOLFDWLRQ��:LWKLQ� WKUHH�PRQWKV� RI� UHFHLYLQJ�
LW��WKH�(GLWRU�ZLOO�OHW�\RX�NQRZ�ZKHWKHU��DQG�LI�
SRVVLEOH� ZKHQ�� \RXU� FRQWULEXWLRQ� ZLOO� EH�
SXEOLVKHG���

F��7KH�(GLWRULDO�ERDUG�UHVHUYHV�WKH�ULJKW�WR�DVN�IRU�
UH�IRUPDWWLQJ� RI�� RU� WR�PDNH� HGLWRULDO� FKDQJHV�
LQ��DQ\�PDQXVFULSW�DFFHSWHG�IRU�SXEOLFDWLRQ����

G��3DSHUV� VXEPLWWHG� WR� WKH� -RXUQDO� FRQWDLQ� WKH�
DXWKRU¶V� FRQFOXVLRQV� DQG� RSLQLRQV� DQG�� LI�
SXEOLVKHG�� GR� QRW� FRQVWLWXWH� D� FRQFOXVLRQ� RU�
RSLQLRQ�RI�WKH�(GLWRULDO�%RDUG��

H��$XWKRUV�� ZKR� DUH� QRW� PHPEHUV� RI� WKH�
8QLYHUVLW\� WHDFKLQJ� VWDII� DQG� DUH� ZLOOLQJ� WR�
SXEOLVK� WKHLU� SDSHUV� LQ� WKH� -RXUQDO�� DUH�
UHTXHVWHG� WR� SD\�<5� ������ � �86� ��� GROODUV��
IRU�SRVWDO�FKDUJHV��

I�� 7KH� HGLWRULDO� ERDUG� ZLOO� DVVXPH� WKDW� D� SDSHU�
VXEPLWWHG� KDV� QRW� EHHQ� SUHYLRXVO\� SXEOLVKHG��
DQG��LI�DFFHSWHG�IRU�SXEOLFDWLRQ�LQ�WKH�-RXUQDO��
ZLOO� QRW� EH� SXEOLVKHG� HOVHZKHUH� ZLWKRXW� WKH�
SULRU�ZULWWHQ�SHUPLVVLRQ�RI�WKH�(GLWRU�LQ�&KLHI��

��

&RUUHVSRQGHQFH��
(GLWRU�LQ�&KLHI��
-RXUQDO�RI�8QLYHUVLW\�5HVHDUFKHU��
8QLYHUVLW\�RI�,EE�
3�2��%R[���������
,EE�
5HSXEOLF�RI�<HPHQ�
�
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