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&RQWHQWV7+(�,&(�352-(&7 �7+(�'&36(�352-(&7 �,&(&83���� �$FNQRZOHGJPHQWV �,QWURGXFWLRQ �3$57����*HWWLQJ�6WDUWHG �����,QVWDOOLQJ�,&(&83�DQG�WKH�FRUSXV �����7KH�&RUSXV�0DS ��3$57����6HDUFKLQJ�WKH�7H[W ������6HDUFKLQJ�IRU�RQH�ZRUG ������&RQFRUGDQFLQJ�\RXU�UHVXOWV ������'LVSOD\LQJ�WKH�ZRUGFODVV�WDJV ������9LHZLQJ�FRQWH[W ������6HDUFKLQJ�IRU�ZRUG�VHTXHQFHV ������6HDUFKLQJ�IRU�ZRUG���WDJ�FRPELQDWLRQV ������6HDUFKLQJ�IRU�DOWHUQDWLYH�ZRUGV ������6HDUFKLQJ�ZLWK�ZLOG�FDUGV ��3$57����6HDUFKLQJ�WKH�*UDPPDU ������7KH�6\QWDFWLF�7UHHV ������)X]]\�7UHH�)UDJPHQWV��)7)V� ������6HDUFKLQJ�IRU�D�VLQJOH�QRGH ������6HDUFKLQJ�IRU�WZR�RU�PRUH�QRGHV ������7KH�)7)�)RFXV ������$GGLQJ�ZRUGV�WR�DQ�)7) ������7KH�)7)�:L]DUG ������7KH�)7)�:L]DUG��9HUVLRQ�,,� ������6DYLQJ�)7)V ��3$57����6XEFRUSRUD ������6HDUFKLQJ�ZLWKLQ�D�JLYHQ�VXEFRUSXV ������2SHQLQJ�DQG�EURZVLQJ�D�VXEFRUSXV ������6HDUFKLQJ�LQ�DQ�RSHQ�VXEFRUSXV ������&RPELQLQJ�YDULDEOHV�WR�EXLOG�VSHFLDOLVHG�VXEFRUSRUD ��3$57����6DYLQJ�\RXU�5HVXOWV ������6DYLQJ�WKH�UHVXOWV�RI�D�VHDUFK ������6DYLQJ�&RUSXV�0DS�WDEOHV�DQG�/H[LFRQV ��3$57����$GYDQFHG�)HDWXUHV ������'UDJ�DQG�'URS�/RJLF ������5DQGRP�6DPSOLQJ ������7KH�/H[LFRQ ������7KH�*UDPPDWLFRQ ��3$57����8VLQJ�+HOS ��)XUWKHU�UHDGLQJ ��5HIHUHQFHV ��
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7+(�,&(�352-(&7:KHQ�6LGQH\�*UHHQEDXP�FRQFHSWXDOL]HG�WKH�FUHDWLRQ�RI� WKH�,QWHUQDWLRQDO�&RUSXV�RI�(QJOLVK�,&(�� LQ� WKH� ODWH� ����V�� KH� HQYLVLRQHG� LQWHUQDWLRQDO� WHDPV� RI� UHVHDUFKHUV� FROOHFWLQJ� DQGFRPSXWHUL]LQJ� VLPLODU� W\SHV� RI� VSHHFK� DQG� ZULWLQJ� UHSUHVHQWLQJ� WKH� QDWLRQDO� YDULHWLHV� RI(QJOLVK� WKDW� H[LVW� DURXQG� WKH�ZRUOG�� VXFK� DV� %ULWLVK� (QJOLVK��$PHULFDQ� (QJOLVK� DQG� ,QGLDQ(QJOLVK� �*UHHQEDXP� ������� 2QFH� FRPSXWHU� FRUSRUD� RI� WKHVH� YDULHWLHV� ZHUH� FUHDWHG�� WKH\ZRXOG�EH�IXOO\�WDJJHG�DQG�SDUVHG��7KH�UHVXOWDQW�FRUSRUD�ZRXOG�HQDEOH�QRW�MXVW�WKH�FRPSDULVRQRI� WKH� YDULRXV� QDWLRQDO� YDULHWLHV� RI� (QJOLVK� WKDW� KDYH� HYROYHG� DURXQG� WKH� ZRUOG�� EXW� WKHOLQJXLVWLF�DQDO\VLV�RI�RQH�RI� WKH� OHQJWKLHVW� DQG�PRVW�H[WHQVLYHO\�DQDO\]HG�FRUSRUD�RI� VSHHFKDQG�ZULWLQJ�HYHU�FUHDWHG�8QIRUWXQDWHO\�� 6LGQH\� GLG� QRW� OLYH� WR� VHH� WKH� FRPSOHWLRQ� RI� WKH� ,QWHUQDWLRQDO� &RUSXV� RI(QJOLVK�� EXW� KLV� GUHDP� WR� FUHDWH� FRPSXWHUL]HG� FRUSRUD� RI� WKH� PDQ\� QDWLRQDO� YDULHWLHV� RI(QJOLVK�LV�FXUUHQWO\�EHLQJ�FDUULHG�RXW�E\�,&(�WHDPV�LQ�WKH�IROORZLQJ�FRXQWULHV�RU�UHJLRQV�$XVWUDOLD ,UHODQG&DQDGD 0DOD\VLD&DULEEHDQ��-DPDLFD� 1HZ�=HDODQG(DVW�$IULFD��.HQ\D��7DQ]DQLD� 3KLOLSSLQHV)LML 6LQJDSRUH*UHDW�%ULWDLQ 6RXWK�$IULFD+RQJ�.RQJ 6UL�/DQND,QGLD 86$,&(�*UHDW� %ULWDLQ� �,&(�*%�� ZDV� WKH� ILUVW� QDWLRQDO� FRPSRQHQW� RI� ,&(� WR� EH� UHOHDVHG�� 7KLVFRPSRQHQW� FRQWDLQV� D�PLOOLRQ�ZRUGV�RI� VSHHFK� DQG�ZULWLQJ� WKDW� KDYH�EHHQ� IXOO\� WDJJHG� DQGSDUVHG��DQG�ZDV�UHOHDVHG�VLPXOWDQHRXVO\�ZLWK�,&(&83��7KH�,&(�&RUSXV�8WLOLW\�3URJUDP���DWH[W� DQDO\VLV� SURJUDP� WKDW� IXOO\� H[SORLWV� WKH� H[WHQVLYH� JUDPPDWLFDO� DQQRWDWLRQ� WKDW� ,&(�*%FRQWDLQV��7DNHQ�WRJHWKHU��,&(&83�DQG�,&(�*%�SURYLGH�WKH�FRUSXV�OLQJXLVWLF�FRPPXQLW\�ZLWKD�SRZHUIXO�UHVRXUFH�IRU�WKH�DQDO\VLV�RI�SUHVHQW�GD\�%ULWLVK�(QJOLVK�,&(�*%�ZDV�GHVLJQHG�DORQJ�WKH�VDPH�SDUDPHWHUV�WKDW�DOO�,&(�FRUSRUD�ZHUH��(DFK�,&(�&RUSXVLV� GLYLGHG� LQWR� ������ ZRUG� WH[W� VDPSOHV� UHSUHVHQWLQJ� YDULRXV� NLQGV� RI� VSRNHQ� DQG� ZULWWHQ(QJOLVK��,W�ZDV�GHFLGHG�WR�LQFOXGH�LQ�PRVW�FDVHV�WH[W�IUDJPHQWV�UDWKHU�WKDQ�HQWLUH�WH[WV�VR�WKDWDV�PDQ\�GLIIHUHQW�VSHDNHUV�DQG�ZULWHUV�DV�SRVVLEOH�FRXOG�EH�UHSUHVHQWHG�LQ�WKH�FRUSXV��:KLOH�LWLV�WUXH�WKDW������ZRUG�VDPSOHV�PD\�PDNH�FHUWDLQ�NLQGV�RI�GLVFRXUVH�VWXGLHV�GLIILFXOW��FRUSRUDEDVHG�RQ�VDPSOHV�RI�WKLV�VL]H��VXFK�DV�WKH�%URZQ�DQG�/DQFDVWHU�2VOR�%HUJHQ��/2%��FRUSRUD�KDYH�VWRRG�WKH�WHVW�RI�WLPH�DQG�VKRZQ�WKDW�VLJQLILFDQW�OLQJXLVWLF�LQIRUPDWLRQ�FDQ�EH�REWDLQHGIURP�VXFK�VDPSOHV��$OWKRXJK�PDQ\�,&(�WHDPV�FRQWLQXH�WR�JDWKHU�WH[WV��WKH�WH[WV�LQ�,&(�*%ZHUH�FROOHFWHG�EHWZHHQ������DQG������([WHQVLYH�GLVFXVVLRQ�DPRQJ�,&(�WHDPV�WRRN�SODFH�WR�GHWHUPLQH�ZKDW�NLQGV�RI�(QJOLVK�VKRXOGEH�UHSUHVHQWHG�LQ�,&(�FRUSRUD�DQG�KRZ�PDQ\�VDPSOHV�IURP�HDFK�W\SH�VKRXOG�EH�LQFOXGHG��,QWKH� HQG�� LW� ZDV� GHFLGHG� WR� LQFOXGH� D� UDQJH� RI� GLIIHUHQW� WH[W�W\SHV�� EXW� D� JUHDWHU� QXPEHU� RIVDPSOHV� RI� WKRVH� W\SHV� WKDW� ZHUH� PRUH� FRPPRQ� LQ� (QJOLVK�� 7KLV� GHFLVLRQ� LV� SDUWLFXODUO\UHIOHFWHG�LQ� WKH�VSRNHQ�SDUW�RI� WKH�FRUSXV��ZKHUH�QHDUO\�RQH�WKLUG�RI� WKH�VDPSOHV�FRQVLVWV�RIVSRQWDQHRXV�GLDORJXHV��7KLV�LV�WKH�PRVW�FRPPRQ�W\SH�RI�VSHHFK�WKDW�(QJOLVK�VSHDNHUV�HQJDJH
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LQ�� &RQVHTXHQWO\�� LW� LV� ZHOO� UHSUHVHQWHG� LQ� WKH� FRUSXV�� 2WKHU� W\SHV� RI� VSHHFK� WKDW� DUHUHSUHVHQWHG�LQ�WKH�VSRNHQ�SDUW�RI�WKH�FRUSXV�LQFOXGH�UDGLR�EURDGFDVWV��WHOHSKRQH�FRQYHUVDWLRQV�VFULSWHG�VSHHFKHV��DQG�FODVVURRP�GLDORJXHV��1HOVRQ�����D��7KH�ZULWWHQ�SDUW� RI� WKH� FRUSXV� UHSUHVHQWV� WKH�EURDG� VSHFWUXP�RI�ZULWLQJ� WKDW� H[LVWV�� VXFK� DVILFWLRQ��SUHVV�UHSRUWDJH�DQG�HGLWRULDOV��DQG�SRSXODU�DQG�OHDUQHG�ZULWLQJ��,Q�DGGLWLRQ��WKUHH�W\SHVRI� ZULWLQJ� QRW� W\SLFDOO\� IRXQG� LQ� FRUSRUD� DUH� LQFOXGHG�� SHUVRQDO� OHWWHUV�� EXVLQHVVFRUUHVSRQGHQFH��DQG�VWXGHQW�HVVD\V�DQG�H[DPV��1RWDEO\�PLVVLQJ�IURP�WKH�ZULWWHQ�SDUW�RI� WKHFRUSXV�LV�OHJDO�(QJOLVK��D�KLJKO\�VSHFLDOL]HG�W\SH�RI�(QJOLVK�WKDW�ZDV�H[FOXGHG�RQ�WKH�JURXQGVWKDW� LW� UHSUHVHQWHG�D�KLJKO\�IRVVLOL]HG�W\SH�RI�(QJOLVK�LQWHQGHG�PDLQO\� IRU�D�YHU\�VSHFLDOL]HGDXGLHQFH�,&(�*%� LV� DQQRWDWHG� ZLWK� WKUHH� NLQGV� RI� WDJV�� VWUXFWXUDO� WDJV�� SDUW�RI�VSHHFK� WDJV�� DQGJUDPPDWLFDO� WDJV�� 6WUXFWXUDO� WDJV� SURYLGH� GHVFULSWLRQV� RI� WKH� WH[WV� WKHPVHOYHV�� $OO� WH[WVFRQWDLQ� ILOH� KHDGHUV�� ZKLFK� SURYLGH� JHQHUDO� GHVFULSWLYH� LQIRUPDWLRQ�� D� IXOO� ELEOLRJUDSKLFFLWDWLRQ�IRU�ZULWWHQ�WH[WV��IRU�LQVWDQFH��DQG�DQ�LGHQWLILFDWLRQ�RI�VSHDNHUV�LQ�VSRNHQ�WH[WV��(DFKWH[W�LV�GLYLGHG�LQWR�WH[W�XQLWV��ZKLFK�FRUUHVSRQG�HLWKHU�WR�JUDPPDWLFDO�VHQWHQFHV�RU�� LQ�VRPHLQVWDQFHV�LQ�VSRNHQ�WH[WV��WR�FRKHUHQW�XWWHUDQFHV��6RPH�VWUXFWXUDO�WDJV�DUH�SHFXOLDU� WR�VSHHFKRU�ZULWLQJ�� ,Q� VSRNHQ� WH[WV�� VWUXFWXUDO� WDJV� LGHQWLI\� VSHDNHUV��PDUN� VHJPHQWV� RI� VSHHFK� WKDWRYHUODS��DQG� LQGLFDWH� WZR� OHQJWKV�RI�SDXVHV�� ,Q�ZULWWHQ� WH[WV�� VWUXFWXUDO� WDJV�PDUN�SDUDJUDSKERXQGDULHV� DQG� LQGLFDWH� IRQW� FKDQJHV��%HFDXVH� WKH� ,&(�SURMHFW� EHJDQ� LQ� WKH� ODWH� ����V�� WKHVWUXFWXUDO� WDJV� LW� XVHV� GR� QRW� UHIOHFW� WKH� VWDQGDUGV� UHFHQWO\� SURSRVHG� E\� WKH� 7H[W� (QFRGLQJ,QLWLDWLYH� �7(,��� 1HYHUWKHOHVV�� EHFDXVH� WKH� VWUXFWXUDO� WDJV� XVHG� LQ� ,&(�*%� DUH� 6*0/�FRQIRUPDQW��WKH\�FDQ�HDVLO\�EH�FRQYHUWHG�LQWR�7(,�PDUNXS��1HOVRQ�������,&(�*%�LV�IXOO\�WDJJHG�DQG�SDUVHG��)RU�HDFK�WH[W�XQLW��D�SDUVH�WUHH�KDV�EHHQ�FUHDWHG��SURYLGLQJD�YLVXDO� UHSUHVHQWDWLRQ�RI� WKH�SDUW�RI�VSHHFK�RI�HDFK�ZRUG� LQ� WKH� WUHH�� WKH�SDUWLFXODU�SKUDVHVDQG�FODXVHV�WKDW�WKHVH�ZRUGV�DUH�PHPEHUV�RI��DQG�WKH�IXQFWLRQ�WKDW�WKH\�VHUYH��6XEMHFW��2EMHFW�HWF����%HFDXVH�FRUSRUD�FRQWDLQLQJ�������ZRUG�VDPSOHV�DUH�EHVW�VXLWHG�WR�JUDPPDWLFDO�DQDO\VLV�LW�ZDV�GHFLGHG� WKDW� WKH�SDUW�RI�VSHHFK� WDJV� DQG� JUDPPDWLFDO� WDJV� IRU� ,&(� FRUSRUD�ZRXOG� EHTXLWH�GHWDLOHG��7KH�,&(�WDJVHW�FRQVLVWV�RI����PDLQ�ZRUGFODVVHV��ZKLOH�WKH�SDUVLQJ�VFKHPH�KDVRYHU���� IXQFWLRQ�DQG�FDWHJRU\� ODEHOV��7R�SURYLGH� WKLV�GHWDLOHG�DQ�DQDO\VLV�� WKH�726&$� ,&(7DJJHU�DQG�3DUVHU�ZHUH�XVHG��-��$DUWV�HW�DO���������$�IXOO\�WDJJHG�DQG�SDUVHG�FRUSXV�LV�RQO\�DV�XVHIXO�DV�WKH�WRROV�WKDW�DUH�XVHG�WR�DQDO\]H�LW��7RDQDO\]H� WH[WV� DQQRWDWHG� ZLWK� ,&(� WDJV�� D� VSHFLDO� WH[W� DQDO\VLV� SURJUDP�� ,&(&83�� ZDVGHYHORSHG��7KLV�SURJUDP�FDQ�SHUIRUP�WDVNV�QRUPDOO\�DVVRFLDWHG�ZLWK�WH[W�DQDO\VLV�SURJUDPV�LW� FDQ� GR� VLPSOH� VWULQJ� VHDUFKHV� DV� ZHOO� DV� JHQHUDWH� .:,&� �NH\� ZRUG� LQ� FRQWH[W�FRQFRUGDQFHV�� %XW� ,&(&83� SHUIRUPV� RWKHU� WDVNV� VSHFLILFDOO\� RULHQWHG� WRZDUGV� FRUSRUDDQQRWDWHG�ZLWK�,&(�PDUNXS��)RU�LQVWDQFH��,&(&83�DOORZV�XVHUV�WR�YLHZ�RU�QRW� WR�YLHZ�,&(PDUNXS��HQDEOLQJ�WKHP�WR�EURZVH�WH[WV�DQG�YLHZ�DV�PXFK�RU�DV�OLWWOH�PDUNXS�DV�WKH\�GHVLUH��,QDGGLWLRQ�� ,&(&83�FDQ� VHDUFK� IRU�SDUWLFXODU�PDUNXS�� VRPHRQH�ZLVKLQJ� WR� VWXG\� RYHUODSSLQJVSHHFK��IRU�LQVWDQFH��FDQ�VHDUFK�IRU�DOO�VWULQJV�LQ�WKH�VSRNHQ�FRUSXV�FRQWDLQLQJ�RYHUODSV��,I�LQWKH�DQDO\VLV�RI�RYHUODSSLQJ�VSHHFK��WKH�XVHU�ZLVKHG�WR�VHDUFK�RQO\�VHFWLRQV�RI�WKH�VSRNHQ�SDUWRI�,&(�*%��WKH�VHDUFK�FRXOG�EH�QDUURZHG�WR�WKHVH�VHFWLRQV��$QG�LI� WKH�XVHU�ZLVKHG� WR�VWXG\ZKHWKHU�PDOHV� RYHUODS�PRUH� WKDQ� IHPDOHV�� WKHQ� WKH� VHDUFK� FRXOG� EH� QDUURZHG� WR� PDOHV� RUIHPDOHV�
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,&(&83�FDQ�DOVR�GR�D�UDQJH�RI�SRZHUIXO�VHDUFKHV��$�XVHU�ZLVKLQJ�WR�VWXG\�FRRUGLQDWLRQ��IRULQVWDQFH�� FDQ� QRW� RQO\� VHDUFK� IRU� WKH� LQGLYLGXDO� FRRUGLQDWRUV�� EXW� VHDUFK� IRU� DFWXDO� WUHHVWUXFWXUHV�FRQWDLQLQJ�FRRUGLQDWLRQ��D�FRPSOH[�VHDUFK�FDQ�EH�GHYLVHG�WR�UHWULHYH�DOO�LQVWDQFHV�RIQRXQ�SKUDVH�FRRUGLQDWLRQ�LQ� WKH�FRUSXV��$QG�DQ�DGGLWLRQDO�VHDUFK�PHFKDQLVP�DOORZV�IRU� WKHUHWULHYDO�RI�³IX]]\�WUHH�IUDJPHQWV´�RU�)7)V��WKDW�LV��SDUWV�RI�WUHHV�UDWKHU�WKDQ�HQWLUH�QRGHV�&KDUOHV�)��0H\HU,QWHUQDWLRQDO�&RUSXV�RI�(QJOLVK�3URMHFW�&R�RUGLQDWRU����������
7+(�'&36(�352-(&77UDGLWLRQDOO\� D� GLVWLQFWLRQ� LV� PDGH� EHWZHHQ� GLDFKURQLF� DQG� V\QFKURQLF� DSSURDFKHV� WROLQJXLVWLFV��7KH�ILUVW�FRQVLGHUV�ODQJXDJH�DV�LW�GHYHORSV�WKURXJK�WLPH��ZKHUHDV�WKH�ODWWHU�WDNHV�DµVQDSVKRW¶� ORRN� DW� ODQJXDJHV� YLHZHG� IURP� WKH� SUHVHQW�� 7KLV� ROG� 6DXVVXUHDQ� GLFKRWRP\� KDVUHFHQWO\�EHHQ�FDOOHG� LQWR�TXHVWLRQ�� DQG�VRPH� OLQJXLVWV�KDYH�DUJXHG� WKDW� WKH�GLVWLQFWLRQ� LV� DQDUWLILFLDO�RQH��7KHVH�OLQJXLVWV�ZRXOG�DUJXH�WKDW�ODQJXDJHV�FKDQJH�DOO�WKH�WLPH��HYHQ�ZLWKLQ�WKHV\QFKURQLF�SKDVHV��$V�D�UHVXOW�RI�WKHVH�QHZ�DWWLWXGHV�WR�ODQJXDJH�GHYHORSPHQW�WKHUH�LV�D�QHZUHVHDUFK�LPSHWXV�LQ�OLQJXLVWLFV�ZKLFK�FRQFHUQV�LWVHOI�ZLWK�UHFHQW�FKDQJH��VHH�0DLU������������0DLU� DQG�+XQGW� ������ ������'HQLVRQ� ������/HHFK� ������ 6PLWK� DQG�/HHFK� ������0DLU� DQG/HHFK�������)RU� OLQJXLVWV� ZKR� DUH� LQWHUHVWHG� LQ� UHFHQW� FKDQJH� FRUSRUD� DUH� HVSHFLDOO\� YDOXDEOH� IRU� GDWD�JDWKHULQJ�� $W� SUHVHQW� WKH\� ZLOO� QHHG� WZR� VHSDUDWH� FRUSRUD� IURP� WZR� GLIIHUHQW� SHULRGV�1DWXUDOO\�� WKHVH� FRUSRUD� PXVW� EH� FRPSDUDEOH� DV� UHJDUGV� WKHLU� LQWHUQDO� FRPSRVLWLRQ� �L�H�VDPSOLQJ� FULWHULD���$Q� H[DPSOH� RI�ZRUN� GRQH� LQ� WKLV� DUHD� LV�$DUWV� DQG�$DUWV� �������ZKLFKLQYHVWLJDWHV�WKH�XVH�RI�WKH�(QJOLVK�UHODWLYH�SURQRXQ�ZKRP��,Q�RUGHU�WR�FRPSDUH�GDWD�IURP�WZRSHULRGV�RI�3UHVHQW�'D\�(QJOLVK��3'(��WKH�DXWKRUV� ORRNHG�DW�PDWHULDO�IURP�WKH�/RQGRQ�/XQG&RUSXV �//&��DQG�,&(�*%��7KH\�IRXQG�WKDW�WKH�RYHUDOO�XVH�RI�ZKRP�DV�D�'LUHFW�2EMHFW�KDVEHFRPH�����OHVV�IUHTXHQW�RYHU�WKLUW\�\HDUV��$OWKRXJK�,&(�*%�LV�JUDPPDWLFDOO\�DQQRWDWHG�DQGIXOO\�VHDUFKDEOH��PDQXDO�FRXQWV�KDG�WR�EH�FDUULHG�RXW� WR�ILQG�GDWD� LQ� WKH�ROGHU�FRUSXV��7KXV�ZKLOH�WKH�FRUSRUD�ZHUH�LQGLVSHQVDEOH�WRROV�IRU�WKLV�VWXG\��WKH�UHVHDUFK�SKDVH�VWLOO�UHTXLUHG�WKHFDUHIXO�SUH�VHOHFWLRQ�RI�FRPSDUDEOH�WH[WV�DQG�PDQXDO�VHDUFKLQJ�RI�WKH�//&�,Q�RUGHU�WR�VXSSRUW�UHVHDUFK�LQWR�FXUUHQW�FKDQJH�3URIHVVRU�&KULVWLDQ�0DLU�DW�WKH�8QLYHUVLW\�RI)UHLEXUJ� KDV� FRQVWUXFWHG� WZR� FRUSRUD� RI� ����V� (QJOLVK�� )/2%� �)UHLEXUJ�/DQFDVWHU�2VOR�%HUJHQ�� DQG� )52:1� �)UHLEXUJ�%URZQ��� 7KHVH� FRUSRUD� DUH� LQWHQGHG� WR� PDWFK� WKH� /2%�/DQFDVWHU�2VOR�%HUJHQ�� DQG� %URZQ� FRUSRUD� FRQWDLQLQJ� ZULWWHQ� (QJOLVK� IURP� WKH� ����V�7KHVH�DUH�H[FHOOHQW�UHVRXUFHV�HQDEOLQJ�OLQJXLVWV�WR�UHVHDUFK�FKDQJHV�LQ�ZULWWHQ�(QJOLVK�RYHU���\HDUV��0DQXDO�VHDUFKHV�DUH�VWLOO�XQDYRLGDEOH��KRZHYHU��DV�WKHVH�FRUSRUD�KDYH�QRW�EHHQ�SDUVHG�:H� KDYH� WDNHQ� 0DLU¶V� LQLWLDWLYH� IXUWKHU�� ZH� KDYH� FRQVWUXFWHG� D� FRUSXV� RI� %ULWLVK� (QJOLVKFRPSULVLQJ�VHOHFWLRQV�RI�VSRQWDQHRXV�VSRNHQ�(QJOLVK� IURP�WKH�//&�DQG� IURP�,&(�*%��7KHQHZ� FRUSXV� ZLOO� SURYLGH� OLQJXLVWV� LQWHUHVWHG� LQ� UHFHQW� FKDQJHV� LQ� (QJOLVK� ZLWK� D� QHZ� DQGLQQRYDWLYH�GDWDEDVH�FRQWDLQLQJ�VSRNHQ�(QJOLVK�FRYHULQJ�D�SHULRG�RI�������\HDUV�:H�KDYH�RSWHG�IRU�D�FRUSXV�RI�VSRNHQ�(QJOLVK�EHFDXVH�LW�LV�JHQHUDOO\�UHFRJQLVHG�WKDW�VSRNHQODQJXDJH�LV�SULPDU\�DQG�WKH�ILUVW�ORFXV�RI�FKDQJHV�LQ�OH[LV�DQG�JUDPPDU�
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7KH�UHVXOWLQJ�UHVRXUFH��ZKLFK�ZH�FDOO�WKH�'LDFKURQLF�&RUSXV�RI�3UHVHQW�'D\�6SRNHQ�(QJOLVK�'&36(� ZLOO�DOORZ�UHVHDUFKHUV�WR�LQYHVWLJDWH�FKDQJHV�LQ�WKH�JUDPPDU�DQG�XVDJH�RI�3'(�RYHUD�SHULRG�RI����\HDUV��'&36(�GLIIHUV�IURP�)/2%�DQG�)52:1�LQ�D�QXPEHU�RI�LPSRUWDQW�ZD\V�)LUVWO\�� WKH� FRUSXV� LV� XQLTXH� LQ� FRQWDLQLQJ� H[FOXVLYHO\� VSRQWDQHRXV� VSRNHQ� (QJOLVK�� :HSURYLGH�D�SOD\EDFN�IDFLOLW\�HQDEOLQJ�OLQJXLVWV�WR�OLVWHQ�WR�WKH�RULJLQDO�UHFRUGLQJV��6HFRQGO\��WKHFRUSXV�LV�SDUVHG�ZKLFK�SHUPLWV�UHVHDUFK�LQWR�V\QFKURQLF�DQG�GLDFKURQLF�JUDPPDWLFDO�YDULDWLRQ�7KLUGO\��WKH�FRUSXV�LV�IXOO\�VHDUFKDEOH�XVLQJ�WKH�,&(&83�VRIWZDUH�WKDW�ZH�GHYHORSHG�IRU�,&(�*%�� WKH� EDVLFV� RI�ZKLFK� DUH� GHVFULEHG� LQ� WKLV� YROXPH��:H� HQYLVDJH� WKDW�'&36(�ZLOO� EH� DPDMRU�QHZ�UHVRXUFH�FRPSOHPHQWLQJ�WKH�)UHLEXUJ�FRUSRUD��DOORZLQJ�DFFHVV�IRU�WKH�ILUVW�WLPH�WRUHFRUGLQJV�WKDW�FRXOG�KLWKHUWR�RQO\�EH�OLVWHQHG�WR�DW�WKH�6XUYH\�SUHPLVHV�'&36(�FRQWDLQV�VSRNHQ�PDWHULDO IURP�WZR�FRUSRUD�RI�0RGHUQ�%ULWLVK�(QJOLVK��ERWK�IRXQGHGDW� WKH� 6XUYH\� RI� (QJOLVK� 8VDJH� �6(8�� DW� 8QLYHUVLW\� &ROOHJH� /RQGRQ�� WKH� /RQGRQ�/XQG&RUSXV�� FRPSLOHG� LQ� WKH� ����V�� DQG� WKH�%ULWLVK� &RPSRQHQW� RI� WKH� ,QWHUQDWLRQDO� &RUSXV� RI(QJOLVK��FRPSLOHG�LQ�WKH�����V��7KH�/RQGRQ�/XQG�&RUSXV�LV�WKH�VSRNHQ�SDUW�RI�WKH�6XUYH\�RI(QJOLVK� 8VDJH� &RUSXV�� IRXQGHG� E\� 5DQGROSK� 4XLUN�� ,W� FRQWDLQV� �������� ZRUGV� RI� ����VVSRNHQ� (QJOLVK� �IURP� ZKLFK� ZH� KDYH� PDGH� D� VHOHFWLRQ� RI� �������� ZRUGV��� 7KH� FRUSXV� LVGLYLGHG� LQWR� µWH[WV¶�RI�������ZRUGV�HDFK�ZKLFK�ZHUH� WUDQVFULEHG�DQG�SURVRGLFDOO\�DQQRWDWHG�LQFRUSRUDWLQJ� WRQH� XQLWV�� RQVHWV�� VWUHVVHV� HWF���� 7KLUW\�IRXU� ZHUH� SXEOLVKHG� LQ� 6YDUWYLN� DQG4XLUN���������7KH�FRUSXV�ZDV�FRPSXWHULVHG�E\�-DQ�6YDUWYLN��6YDUWYLN�������0DQ\� VFKRODUV� KDYH� XVHG� WKH�//&� IRU� WKHLU� UHVHDUFK�� UHVXOWLQJ� LQ� KXQGUHGV� RI� SXEOLFDWLRQV�SULQFLSDO�DPRQJ�WKHP�4XLUN�HW�DO����������������,W�LV�VWLOO�RQH�RI�WKH�ODUJHVW�DQG�PRVW�ZLGHO\XVHG� FRUSRUD� RI� VSRNHQ� (QJOLVK�� QRW� OHDVW� EHFDXVH� LW� LV� WKH� RQO\� (QJOLVK� FRUSXV� WKDW� LVSURVRGLFDOO\� DQQRWDWHG��.HQQHG\� ������� ���� VWUHVVHV� WKH� LPSRUWDQFH� RI� WKH� //&� LQ� LWV� RZQULJKW�IRU�WKH�VWXG\�RI�VSRNHQ�%ULWLVK�(QJOLVK��EXW�DOVR�DV�³D�YHU\�LPSRUWDQW�EDVHOLQH�UHFRUG�RIGDWD«E\�ZKLFK�RWKHU� FRUSRUD�RI� VSRNHQ�(QJOLVK� FDQ� EH� HYDOXDWHG«� >7KH� WH[WV@� KDYH� EHHQXVHG� E\� UHVHDUFKHUV� LQ� PDQ\� FRXQWULHV� IRU� VWXGLHV� ZKLFK� JR� ZHOO� EH\RQG� WKH� VWXG\� RISKRQRORJ\��7KH�GHWDLOHG� DQQRWDWLRQ� KDV� DOVR� IDFLOLWDWHG� QXPHURXV� VWXGLHV� RI� OH[LV�� JUDPPDUDQG�HVSHFLDOO\�GLVFRXUVH�VWUXFWXUH�DQG�IXQFWLRQ´��7KH�6(8�KDV�HQKDQFHG�WKH�FRUSXV�E\�DGGLQJZRUGFODVV� WDJV� DQG�SDUVLQJ� WKH� FRUSXV�XVLQJ� WKH� ,&(�*%� VFKHPH�� ,Q� DGGLWLRQ�� WKH�6(8�KDVGLJLWLVHG�WKH�RULJLQDO�VRXQG�UHFRUGLQJV�ZKLFK�ZLOO�EH�VXSSOLHG�±�IRU�WKH�ILUVW�WLPH�LQ�WKH�//&¶VKLVWRU\�±�ZLWK�'&36(�,Q� VXP�� '&36(� LV� D� IXOO\� SDUVHG� DQG� VHDUFKDEOH� GLDFKURQLF� FRUSXV� RI� �������� ZRUGV� RIVSRQWDQHRXV�VSRNHQ�(QJOLVK��FRQWDLQLQJ�FDUHIXOO\�VHOHFWHG�DQG�GLUHFWO\�FRPSDUDEOH�WH[WV�IURPWKH�//&�DQG�,&(�*%�FRUSRUD��,Q�DGGLWLRQ�WR�WKH�VRFLROLQJXLVWLF�YDULDEOHV�LQ�,&(�*%��WZR�QHZYDULDEOHV� DUH� DYDLODEOH�� 7KHVH� DUH� µDZDUHQHVV¶� �ZKHWKHU� WKH� VSHDNHU� ZDV� DZDUH� RI� EHLQJUHFRUGHG��DQG�µVRXUFH�FRUSXV¶��,&(�*%�DQG�//&��7KLV� FRUSXV� LV� D� XQLTXH� UHVRXUFH� IRU� OLQJXLVWV� VWXG\LQJ� WKH� VSRNHQ� (QJOLVK� RI� D� SHULRGVSDQQLQJ�������\HDUV��7KHUH�LV�FXUUHQWO\�QR�FRPSDUDEOH�UHVRXUFH�DYDLODEOH��DQG�WKH�FRUSXV�LVWKH�ILUVW�RI�LWV�NLQG�HQDEOLQJ�UHVHDUFK�LQWR�FXUUHQW�FKDQJH�LQ�VSRNHQ�ODQJXDJH�%DV�$DUWV'LUHFWRU��6XUYH\�RI�(QJOLVK�8VDJH
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,&(&83����:HOFRPH�WR�WKH�QHZ�YHUVLRQ�RI�,&(&83�DQG�WKH�6HFRQG�(GLWLRQ�RI�*HWWLQJ�6WDUWHG��:H�KRSH\RX�ZLOO�EHQHILW�IURP�HQKDQFHPHQWV�WR�WKH�VRIWZDUH�LQ�WKLV�ODWHVW�HGLWLRQ�,&(&83�LV�D�FRUSXV�H[SORUDWLRQ�SURJUDP�IRU�SDUVHG�FRUSRUD�OLNH�,&(�*%�DQG�'&36(��/LNHLWV�SUHGHFHVVRU�� ,&(&83�����XVHV�)X]]\�7UHH�)UDJPHQWV� WR�EXLOG�JUDPPDWLFDO�TXHULHV��<RXFDQ�VWLOO�H[SORUH�\RXU� UHVXOWV� WR�GHYLVH�QHZ�TXHULHV� LQ�D�F\FOLF�PDQQHU�� DQG�DOORZ�\RXU�RZQWKRXJKW�SURFHVVHV�WR�HYROYH�DV�\RX�JHW�WR�JULSV�ZLWK�WKH�FRUSXV�DQG�LWV�DQQRWDWLRQ�9HUVLRQ� ���� LV� DQ� HYROXWLRQDU\� DGYDQFH� RQ� ,&(&83� ����� ,Q� WKH� PDLQ�� IDFLOLWLHV� KDYH� EHHQH[WHQGHG�UDWKHU�WKDQ�UHSODFHG�DQG�WKH�LQWHUIDFH�LV�DV�VLPLODU�DV�SRVVLEOH��:H�WUXVW�WKDW�XVHUV�RI,&(&83�����ZLOO�LPPHGLDWHO\�IHHO�DW�KRPH�ZLWK�WKH�QHZ�VRIWZDUH��+HUH�DUH�VRPH�KLJKOLJKWV��� $Q�LQWHJUDWHG�OH[LFRQ GHULYHG�IURP�WKH�FRUSXV�� $Q�LQWHJUDWHG�JUDPPDWLFRQ RI�JUDPPDWLFDO�QRGHV�� 6LPSOH� GUDJ�DQG�GURS� VWDWLVWLFV LQ� WKH� OH[LFRQ�� JUDPPDWLFRQ� DQG� FRUSXV� PDS� ZLWK� WKHRSWLRQ�WR�VDYH�VWDWLVWLFDO�WDEOHV�WR�GLVN�� (QKDQFHG�)X]]\�7UHH�)UDJPHQWV��ZLWKD� VHWV�RI�OH[LFDO�ZLOG�FDUGVE� WKH�DELOLW\�WR�HPSOR\�ORJLFDO�H[SUHVVLRQV�LQ�WUHH�QRGHVF� WKH�RSWLRQ�WR�LQFOXGH�VWUXFWXUDO�IHDWXUHVG� DQ�LPSURYHG�XVHU�LQWHUIDFH�ZLWK�D�IORDWLQJ�ZLQGRZ�WR�PDNH�HGLWLQJ�QRGHV�HDVLHU�� $Q�LPSURYHG�)7)�&UHDWLRQ�:L]DUG�� 7KH�DELOLW\�WR�VHOHFW�VHQWHQFHV�PDQXDOO\��H�J���WR�OLPLW�VHDUFKHV�WR�WKH�VHQWHQFHV�\RX�ZDQW��� ,PSURYHG�EURZVLQJ�IDFLOLWLHV�LQFOXGLQJD� ZRUG�ZUDSSLQJE� FRQWH[W�RSWLRQV��YLHZ�VHQWHQFH�EHIRUH�DIWHU��WKLV�FRQWH[W�PD\�DOVR�EH�VDYHG�WR�GLVN�F� HQKDQFHG�JUDPPDWLFDO�FRQFRUGDQFLQJ�FRPPDQGVG� LQWHJUDWHG�VSHHFK�SOD\EDFN��ZLWK�RSWLRQDO�VRXQG�ILOHV��� *HQHUDO�LPSURYHPHQWV�WR�WKH�XVHU�LQWHUIDFH��VXFK�DVD� D�QHZ�WUHH�HGLWRU�ZLWK�]RRPLQJ�DQG�SDQQLQJ�XVLQJ�WKH�PRXVHE� QHZ�TXLFN�ILQG�FRPPDQGVF� IDVWHU�DQG�SDUDOOHO�VHDUFKLQJ2QH� UHVXOW� RI� SXEOLVKLQJ� ,&(&83� DQG� ,&(�*%� KDV� EHHQ� D� VWHDG\� VWUHDP� RI� UHTXHVWV� IRUFKDQJHV�WR�WKH�VRIWZDUH��6RPH�RI�WKHVH�UHTXHVWV�KDYH�EHHQ�PLQRU��RWKHUV�OHVV�VR��:H�UHFRJQLVHWKDW�ZH�DUH�SURYLGLQJ�VRIWZDUH�IRU�WKH�ZKROH�FRUSXV�UHVHDUFK�FRPPXQLW\��VR�ZH�KDYH�WDNHQ�DOOUHTXHVWV�VHULRXVO\�7KH� PDLQ� H[WHQVLRQV� GHVFULEHG� LQ� WKLV� ERRNOHW� DUH� RXWOLQHG� LQ� WKH� ,&(�*%� KDQGERRN�([SORULQJ�1DWXUDO�/DQJXDJH��:RUNLQJ�ZLWK�WKH�%ULWLVK�&RPSRQHQW�RI�WKH�,QWHUQDWLRQDO�&RUSXVRI�(QJOLVK �1HOVRQ��:DOOLV�DQG�$DUWV��������HVSHFLDOO\�&KDSWHU���� 6RPH�H[WHQVLRQV�KDYH�EHHQDGGHG�VLQFH�WKH�KDQGERRN�ZDV�ZULWWHQ�RU�WKDW�FRXOG�QRW�EH�DQWLFLSDWHG�LQ�WKH�ERRN��+RZHYHU�DOO�FKDQJHV�DUH�GHVFULEHG�LQ�RQ�OLQH�KHOS�SURYLGHG�RQ�WKH�&'� �)RU� UHIHUHQFH� LQIRUPDWLRQ�RQ)X]]\�7UHH�)UDJPHQWV�VHH�DOVR�ZZZ�XFO�DF�XN�HQJOLVK�XVDJH�UHVRXUFHV�IWIV��
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7KH�/H[LFRQ�DQG�*UDPPDWLFRQ��VHH�3DUW����DUH�HQWLUHO\�QHZ�WR�9HUVLRQ������7KHVH�DUH� ODUJHRYHUYLHZV�RI�WKH�FRUSXV��OLNH�WKH�&RUSXV�0DS��VHH�6HFWLRQ�����EHORZ���HQWLUHO\�GHULYHG�IURPWKH�FRUSXV��8VHUV�FDQ�FRQVWUXFW�VXE�OH[LFRQV�DW�ZLOO��DQG�VWUXFWXUH� WKH� OH[LFRQ�E\�GHILQLQJ�DSDWK��H�J��ILUVW�VXEGLYLGH�E\�FDWHJRU\��WKHQ�E\�LQLWLDO�OHWWHU��DQG�VR�IRUWK�,Q�9HUVLRQ�����DOO�RYHUYLHZV��LQFOXGLQJ�WKH�FRUSXV�PDS��QRZ�FRQWDLQ�D�WDEOH�RI�VWDWLVWLFV��8VHUVFDQ�H[DPLQH��IRU�H[DPSOH��KRZ�D�VRFLROLQJXLVWLF�VXEVHW�VXEGLYLGHV�WKH�OH[LFRQ��E\�GURSSLQJ�DVRFLROLQJXLVWLF�TXHU\� LQWR� WKH� WDEOH�� DQG� LQ� WKLV�ZD\� FUHDWLQJ� D� QHZ� FROXPQ�RI� GDWD� IRU� WKLVLQWHUVHFWLRQ�*R�WR�&RUSXV�_�/H[LFRQ�DQG�&RUSXV�_�*UDPPDWLFRQ�WR�RSHQ�WKHVH�YLHZV��([SHULPHQW�)X]]\�7UHH�)UDJPHQWV��)7)V��KDYH�EHHQ�H[WHQGHG�VLJQLILFDQWO\��7KH�)7)��VHH�6HFWLRQ������LVD� JUDPPDWLFDO� TXHU\�� D� VWUXFWXUDO� PRGHO� RI� ZKDW� WR� ORRN� IRU� LQ� WKH� FRUSXV�� )7)� VWUXFWXUHVPLUURU� WUHHV� LQ� WKH� FRUSXV�� DQG� DUH� WKHUHIRUH� UHODWLYHO\� VLPSOH� DQG� LQWXLWLYH� WR� XQGHUVWDQG�,&(&83�����OHDYHV�WKH�EDVLF�)7)�LGHD�LQWDFW�EXW�SURYLGHV�D�VHULHV�RI�SRZHUIXO�HQKDQFHPHQWVWR�VHDUFK�WKDW�\RX�FDQ�XVH�ZKHQ�\RX�QHHG�WR�,Q�9HUVLRQ�����ZH�FRXOG�RQO\�ORRN�IRU�D�VSHFLILF�ZRUG�ZLWKLQ�DQ�)7)��1RZ�D�ZLOGFDUG�PD\�EHSODFHG�LQ�DQ\�OH[LFDO�SRVLWLRQ��6R�ZH�FDQ�VHDUFK�IRU�
LQJ �DQ\�ZRUG�HQGLQJ�LQ�µLQJ¶��LQ�D�1RXQVORW�LQ�DQ�)7)��)RU�PRUH�H[DPSOHV��VHH�6HFWLRQ�����7KH�LFLQJ�RQ�WKH�FDNH�LV�WKDW�ZH�FDQ�DOVR�XVH�D�VLPSOH�VHW�QRWDWLRQ WR�FRPELQH�ZLOG�FDUGV��6R�LWLV�SRVVLEOH�WR�OLVW�DOO�WKH�IRUPV�RI�WKH�YHUE�ZRUN��XVLQJ�WKH�H[SUHVVLRQ�µ^ZRUN�ZRUNV�ZRUNLQJZRUNHG`��9!¶� �ZKHUH� µ��9!¶�PHDQV� WKH�PDWFKLQJ�PHPEHUV� RI� WKH� VHW� PXVW� EH� YHUEV��� $VLPLODU� PHFKDQLVP� PD\� EH� XVHG� WR� H[FOXGH� DOWHUQDWLYHV�� 7KXV�� WKH� H[SUHVVLRQ� µ^
LQJaWKLQJ`��1!¶�UHWULHYHV�DOO�QRXQV�HQGLQJ�LQ� LQJ WKDW�DUH�QRW� WKLQJ��$OWKRXJK�QHLWKHU�,&(�*%QRU�'&36(�LV�PRUSKRORJLFDOO\�DQQRWDWHG��VHOHFWLYH�XVH�RI�OH[LFDO�ZLOG�FDUGV�DQG�VHWV�FDQ��LQPDQ\�FDVHV��DFKLHYH�D�VLPLODU�UHVXOW�DV�VHDUFKLQJ�IRU�SUHIL[HV�DQG�VXIIL[HV�7KH�VDPH�SULQFLSOH�DSSOLHV�WR�QRGHV�LQ�)7)V��8VHUV�FDQ�VSHFLI\�WKDW�D�IXQFWLRQ�RU�FDWHJRU\�LV�DPHPEHU�RI�D�VHW��,I�ZH�ZLVK�WR�VSHFLI\�WKDW�D�QRGH�PXVW�EH�HLWKHU�D�QRXQ�RU�D�SURQRXQ�ZH�SXWµ^1��3521`¶�LQ�D�TXHU\���8VHUV�FDQ�VLPLODUO\�VWDWH�WKDW�WKH�FDWHJRU\�PXVW�QRW�EH�D�PHPEHU�RID�JLYHQ�VHW���2FFDVLRQDOO\��XVHUV�PD\�ZLVK�WR�H[SUHVV�PRUH�FRPSOH[�H[SUHVVLRQV�FRQVLVWLQJ�RIGLIIHUHQW�QRGH�GHILQLWLRQV��H�J��µ68�DQG�a13¶��D�VXEMHFW�ZKLFK�LV�QRW�D�13���,&(&83�FDQ�QRZKDQGOH�WKLV�DV�ZHOO��0RVW�RI�WKH�WLPH�\RX�PD\�QRW�QHHG�WKLV�SRZHU��EXW�LW�LV�WKHUH�IRU�ZKHQ�\RXGR��$�IORDWLQJ�µHGLW�QRGH¶�ZLQGRZ�PDNHV�HGLWLQJ�FRPSOH[�H[SUHVVLRQV�HDVLHU�)LQDOO\��WKH�)7)�&UHDWLRQ�:L]DUG��VHH�6HFWLRQ������KDV�DOVR�EHHQ�HQKDQFHG��7KH�GHIDXOW�LV�WKHROG�µ9HUVLRQ���:L]DUG¶��7KLV�PDNHV�D�QHZ�)7)�E\�WDNLQJ�PDWHULDO�IURP�\RXU�FXUUHQW�SRVLWLRQLQ�D�FRUSXV�WUHH��%XW�\RX�FDQ�QRZ�DOVR�DSSURDFK�WKLV�TXHVWLRQ�D�GLIIHUHQW�ZD\��<RX�FDQ�VHOHFWQRGHV� IURP� WKH� WUHH� \RX�ZLVK� WR� LQFOXGH� LQ� \RXU� )7)� DQG� WKHQ� SUHVV� WKH�:L]DUG� EXWWRQ� WRFUHDWH� LW��7KLV�QHZ�:L]DUG� LV�VLPSOHU��ZLWK�RSWLRQV� LQVWUXFWLQJ�,&(&83�RQ�KRZ� WR� WUHDW� WKHUHODWLRQVKLS�EHWZHHQ�WKH�GLIIHUHQW�QRGHV�\RX�KDYH�VHOHFWHG�*RRG�OXFN��DQG�HQMR\�6HDQ�:DOOLV,&(&83�DXWKRU�DQG�6HQLRU�5HVHDUFK�)HOORZ��6XUYH\�RI�(QJOLVK�8VDJH
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$FNQRZOHGJPHQWV:H� JUDWHIXOO\� DFNQRZOHGJH� VXSSRUW� IRU� WKH� LQLWLDO� SDUW� RI� WKH� ,&(�*%� SURMHFW� IURP� WKH(FRQRPLF� DQG� 6RFLDO� 5HVHDUFK� &RXQFLO� �(65&��� XQGHU� JUDQW� 5����������� ,&(&83� ZDVLQLWLDOO\�IXQGHG�E\�(65&�JUDQW�5�����������DQG�'&36(�XQGHU�JUDQW�5����������7KH� 726&$� 5HVHDUFK� *URXS� DW� WKH� 8QLYHUVLW\� RI� 1LMPHJHQ�� XQGHU� WKH� GLUHFWRUVKLS� RI3URIHVVRU�-DQ�$DUWV��SURYLGHG�WKH�WDJJLQJ�DQG�SDUVLQJ�VRIWZDUH�XVHG�RQ�,&(�*%��,Q�SDUWLFXODU�ZH�ZLVK� WR� WKDQN�'U��1HOOHNH�2RVWGLMN� DQG�'U��+DQV� YDQ�+DOWHUHQ�� )LQDO� VWDJHV� RI� SDUVLQJZHUH� FDUULHG� RXW� XVLQJ� WKH� 6XUYH\� 3DUVHU� GHYHORSHG� E\� $OH[� )DQJ� DQG� VXSSRUWHG� E\� WKH(QJLQHHULQJ�DQG�3K\VLFDO�6FLHQFHV�5HVHDUFK�&RXQFLO��(365&���XQGHU�JUDQW�*5�.������:H�DUH�LQGHEWHG�WR�WKH�IROORZLQJ�SHRSOH�ZKR�ZRUNHG�RQ�WKH�DQQRWDWLRQ�RI�,&(�*%�DW�YDULRXVVWDJHV��&HOLQH�%LMOHYHOG��-XGLWK�%URDGEHQW��-XVWLQ�%XFNOH\��%ULDQ�'DYLHV��.HQ�)OHWFKHU��<DQND*DYLQ��0DULH�*LEQH\��+RZDUG�*UHJRU\��-DVSHU�+ROPHV��*XQWKHU�.DOWHQE|FN��(YHOLHQ�.HL]HU�,QH�0RUWHOPDQV�� <LELQ� 1L�� 5HQp� 4XLQDXOW�� $QG� 5RVWD�� 2RQDJK� 6D\FH�� /DXUD� 7ROOIUHH�� ,DQ:DUQHU�� -RQDWKDQ�:KLWH� DQG�9ODG�äHJDUDF��)RU� WHFKQLFDO� VXSSRUW��ZH� WKDQN�3URIHVVRU� -RKQ&DPSEHOO��7RQ\�'RGG��'DYLG�(ONDQ��,VDDF�+DOOHJXD��1HLO�0RUJHQVWHUQ��5LFKDUG�:LOVRQ��DQGHVSHFLDOO\�1LFN�3RUWHU�DQG�$NLYD�4XLQQ��)RU�DGYLFH�DQG�DVVLVWDQFH� LQ�FROOHFWLQJ� WKH�FRUSXV�ZH�WKDQN�%ULDQ�%HQQHWW��'U��0DUN�+XFNYDOH��'U��5REHUW�,OVRQ�DQG�6XH�3HSSH�)RU� WKHLU�KDUG�ZRUN� LQ�DQQRWDWLQJ�'&63(�ZH� WKDQN��'LUN�%XU\��$PHOD ýDPG]�Lü��<RUGDQND.RVWDGLQRYD�.DYDORYD��/HVOH\�.LUN��$QQH�/DZ��*DEULHO�2]yQ�DQG�.DWH�6FRWW�:H�DUH��RI� FRXUVH��ZKROO\� LQGHEWHG� WR�5DQGROSK�4XLUN� DQG� -DQ�6YDUWYLN� DQG� WKHLU� WHDPV� LQFRPSLOLQJ�� DQQRWDWLQJ� DQG� FRPSXWHULVLQJ� WKH� /RQGRQ�/XQG� &RUSXV�� ZLWKRXW� ZKLFK� '&36(ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH��:H�KRSH�'&36(�SURYLGHV�QHZ�SHUVSHFWLYHV�RQ�WKHLU�FRUSXV�0DQ\� UHVHDUFKHUV�KDYH�JLYHQ�XV�YDOXDEOH� IHHGEDFN�RQ� ,&(&83�VLQFH� WKH� UHOHDVH�RI�YHUVLRQ���� LQ������E\�PHDQV�RI� HPDLOV�� YLVLWV� WR� WKH�6XUYH\� DQG� GLVFXVVLRQV� DW� FRQIHUHQFHV��0DQ\SHRSOH�KDYH�FRQWULEXWHG�WR�WKH�VRIWZDUH�\RX�KDYH�LQ�IURQW�RI�\RX��3DUWLFXODU�WKDQNV�DUH�GXH�WR,OVH�'HSUDHWHUH��6WHIDQ�*ULHV��5ROI�.UH\HU��*HRIIUH\�/HHFK�DQG�-R\EUDWR�0XNKHUMHH�IRU�WKHLUEHWD�WHVWLQJ�DQG�VXJJHVWLRQV�IRU�,&(&83������6SHFLDO�WKDQNV�DUH�GXH�WR�,VDDF�+DOOHJXD�IRU�KLVSDLQVWDNLQJ�SURRI�UHDGLQJ�7KH�VRXUFHV�RI�LQGLYLGXDO�WH[WV�LQ�WKH�FRUSXV�DUH�DFNQRZOHGJHG�LQ�WKH�&RUSXV�0DS��ZKLFK�FDQEH�YLHZHG� LQ� ,&(&83��+RZHYHU��ZH�SDUWLFXODUO\�ZLVK� WR� WKDQN� WKH� IROORZLQJ� RUJDQLVDWLRQVDQG�LQVWLWXWLRQV�ZKLFK�PDGH�H[WHQVLYH�FRQWULEXWLRQV�$XGLR�9LVXDO�&HQWUH��8&/%%&�&RS\ULJKW�	�$UWLVWV¶�5LJKWV�'HSDUWPHQW%ULWLVK�0XVHXP�%RDUG&DUHHUV�6HUYLFH��8&/&KDQQHO���7HOHYLVLRQ)DFXOW\�RI�$UWV��8&/+062

,QGHSHQGHQW�7HOHYLVLRQ7KH�+RXVH�RI�&RPPRQV7KH�5R\DO�&RXUWV�RI�-XVWLFH��/RQGRQ7KH�5R\DO�6RFLHW\�RI�$UWV6WDII�'HYHORSPHQW�	�7UDLQLQJ�8QLW��8&/8&/�6WXGHQWV¶�8QLRQ
*HUDOG�1HOVRQ��6HDQ�:DOOLV�DQG %DV�$DUWV0DUFK�����
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,QWURGXFWLRQ*HWWLQJ 6WDUWHG LV�D�VLPSOH�LQWURGXFWLRQ�WR�WKH�FRUSXV�DQG�WKH�UHWULHYDO�VRIWZDUH��,&(&83��,WVKRZV�\RX�KRZ�WR�LQVWDOO�WKH�SDFNDJH��DQG�SURYLGHV�D�EULHI�LQWURGXFWLRQ�WR�VRPH�RI�WKH�EDVLFIHDWXUHV�� ,W� ZLOO� HQDEOH� \RX� WR� FRQGXFW� VLPSOH� VHDUFKHV� IRU� ZRUGV�� JUDPPDWLFDO� WDJV�� DQGV\QWDFWLF� ODEHOV�� DQG� WR� GHILQH� D� VXEFRUSXV�� )LQDOO\�� LW� VKRZV� \RX� KRZ� WR� VDYH� \RXU� UHVXOWV�0RUH�GHWDLOHG�LQIRUPDWLRQ��LQFOXGLQJ�WXWRULDOV��DUH�SURYLGHG�LQ�WKH�H[WHQVLYH�KHOS�PDQXDO�
3$57����*HWWLQJ�6WDUWHG����,QVWDOOLQJ�,&(&83�DQG�WKH�FRUSXV7KH�&'�FRQWDLQV�D�SURJUDP�WKDW�ZLOO�LQVWDOO�,&(&83�DQG�WKH�FRUSXV�IRU�\RX��<RX�FDQ�DOVR�XVHWKLV�SURJUDP�WR�VWDUW�,&(&83�GLUHFWO\�IURP�WKH�&'�
x 3ODFH�WKH�&'�LQ�\RXU�&'�520�GULYH�,I�WKH�LQVWDOO�SURJUDP�GRHV�QRW�DSSHDU�LPPHGLDWHO\��RSHQ�0\�&RPSXWHU�RU�:LQGRZV�([SORUHUDQG�RSHQ�\RXU�&'�GULYH�� 7KH�LQVWDOO�SURJUDP�LV�FDOOHG�³,QVWDOO�H[H´�x /DXQFK�³,QVWDOO�H[H´�DQG�\RX�VKRXOG�JHW�D�ZLQGRZ�WKDW�ORRNV�OLNH�)LJXUH�� RYHUOHDI�
x ,I�WKLV�GRHV�QRW�ZRUN��FRQWDFW�\RXU�,7�GHSDUWPHQW� WR�KHOS�\RX�LQVWDOO� WKH�SURJUDP��,Q�WKHPHDQWLPH� \RX� FDQ� UXQ� ³,FHFXS���H[H´� GLUHFWO\�� ZLWKRXW� LQVWDOOLQJ�� HYHQ� LI� \RXU� XVHUDFFRXQW�GRHV�QRW�OHW�\RX�LQVWDOO�SURJUDPV�LQ�:LQGRZV�7KH�ZLQGRZ�LQ�)LJXUH�� RIIHUV�WKUHH�RSWLRQV�&DQFHO ±�ZKLFK�TXLWV�WKH�LQVWDOODWLRQ�ZLWKRXW�GRLQJ�DQ\WKLQJ�6WDUW� ± ZKLFK�VWDUWV�,&(&83�IURP�WKH�&'�ZLWKRXW LQVWDOOLQJ�,QVWDOO ±�ZKLFK�LQVWDOOV�WKH�FRUSXV�DQG�WKH�VRIWZDUH�WR�\RXU�KDUG�GLVN�7R�LQVWDOO�HLWKHU�FRUSXV��\RX�ZLOO�QHHG�DURXQG����0E�RI�IUHH�GLVN�VSDFH�RQ�RQH�GULYH��2I�WKLV�,&(�*%�WDNHV�XS���0E��ZKLOH�'&36(�UHTXLUHV�DERXW���0E��7KH�,&(&83�VRIWZDUH�LV�WLQ\�E\FRPSDULVRQ�����0E���DOWKRXJK�WKH�+HOS�ILOH�LV�DURXQG����0E��7KH�LQVWDOO�SURJUDP�SODFHV�WKH�,&(&83�VRIWZDUH�DQG�+HOS�ILOH� LQ� WKH�GLUHFWRU\� ORFDWLRQ�\RXVSHFLI\��<RX�FDQ�FKDQJH�WKLV�E\�FOLFNLQJ�RQ�WKH�ORZHU�ULJKW�SDQHO�RU�SUHVVLQJ��$OW!�DQG�µ&¶�,W� LQVWDOOV� WKH� FRUSXV� LQ� D� VXEGLUHFWRU\� RI� WKLV� ,&(&83� GLUHFWRU\�� <RX� FDQ� FKDQJH� WKLVGLUHFWRU\�DV�\RX�ZLVK��5HPHPEHU�WKDW�WKH�GULYH�ZLOO�QHHG�WR�KDYH����0E�RI�IUHH�VSDFH�:KHQ�\RX�DUH�KDSS\�ZLWK�WKHVH�ORFDWLRQV��SUHVV�,QVWDOO WR�LQVWDOO�,&(&83�DQG�WKH�FRUSXV�
� :LQGRZV� ���� FRPSDWLELOLW\� ,&(&83����� LV� µEDFNZDUGV�FRPSDWLEOH¶� HYHQ�ZLWK�:LQGRZV������+RZHYHU� \RXZLOO�QHHG�WR�XVH�)LOH�0DQDJHU�WR�VWDUW�WKH�SURJUDP��6HH�WKH�FRUUHVSRQGLQJ�SDJH�WR�WKLV�RQH�LQ�WKH�KHOS�PDQXDO�IRUPRUH�LQIRUPDWLRQ�DERXW�UXQQLQJ�,&(&83�ZLWK�:LQGRZV������ 8SJUDGHV��:H�VWURQJO\�UHFRPPHQG�WKDW�\RX�LQVWDOO�WKH�QHZ�FRUSXV�LQ�D�GLIIHUHQW� ORFDWLRQ�WR�,&(&83������RUWKH�ROGHU�SURJUDP�ZLOO�QR�ORQJHU�UXQ�SURSHUO\�
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)LJXUH����,QVWDOOLQJ�,&(�*%��WRS��DQG�'&36(��ERWWRP�
7KH�ILJXUH�VKRZV�WKH�LQVWDOODWLRQ�VFUHHQV�IRU�,&(�*%�DQG�'&36(��,QVWUXFWLRQV�IRU�LQVWDOOLQJVRXQG�UHFRUGLQJV�DUH�SURYLGHG�ZLWK�WKH�&'V�7R�VWULNH�VRPH�NLQG�RI�EDODQFH��LQ� WKLV�ERRNOHW�ZH�ZLOO�GHPRQVWUDWH� WKH�VRIWZDUH�XVLQJ�ERWKFRUSRUD��7KH�VDPH�SULQFLSOHV��LI�QRW�LGHQWLFDO�TXHU\�UHVXOWV��DSSO\�WR�ERWK�



*(77,1*�67$57('�:,7+�,&(&83����
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����7KH�&RUSXV�0DS:KHQ� \RX� VWDUW� ,&(&83�� WKH� ILUVW� WKLQJ� \RX�ZLOO� VHH� LV� WKH�&RUSXV� 0DS�� 7KLVSURYLGHV�DQ�RYHUYLHZ�RI�WKH�FRUSXV��DFFRUGLQJ�WR�D�QXPEHU�RI�YDULDEOHV��7KH�PRVWLPSRUWDQW�RI� WKHVH�LV� WKH�7H[W�&DWHJRU\ YDULDEOH��ZKLFK�GHILQHV� WKH�KLHUDUFK\�RIWH[W�W\SHV�LQ�WKH�FRUSXV�3DUW�RI�WKH�,&(�*%�&RUSXV�0DS�RUJDQLVHG�E\�7H[W�&DWHJRU\�LV�VKRZQ�LQ�)LJXUH ��

)LJXUH����7KH�&RUSXV�0DS�VKRZLQJ�WKH�VWUXFWXUH�RI�,&(�*%
*HQHUDO�LQIRUPDWLRQ�DERXW�WKH�FXUUHQW�VHOHFWLRQ�LV�VKRZQ�WR�WKH�ULJKW�RI�WKH�PDS�-XVW�DERYH�WKH�PDS��\RX¶OO�VHH�ILYH�H[SDQVLRQEXWWRQV��DQG�WKH�9DULDEOH�6HOHFWRU��VKRZQ�LQ)LJXUH ��%\� GHIDXOW� 7H[W� &DWHJRU\� LV� WKH� VHOHFWHGYDULDEOH��EXW�\RX�FDQ�FKRRVH�RWKHU�YDULDEOHV�IURP�WKH�SXOO�GRZQ�OLVW��)LJXUH ���RU�KLW��)�!�WRVHOHFW�LW�7KH�H[SDQVLRQ�EXWWRQV�DOORZ�\RX�WR�H[SDQG�DQG�FROODSVH�WKH�EUDQFKHV�RI�WKH�PDS�LQ�D�QXPEHURI�ZD\V�VXPPDULVHG�EHORZ�FROODSVHV�WKH�HQWLUH�PDSVKRZV�WKH�YDOXH�VWUXFWXUH�RI�WKH�FXUUHQW�YDULDEOHVKRZV�DOO�WKH�LQGLYLGXDO�WH[WVVKRZV�DOO�VXEWH[WV �LI�D�WH[W�LV�FRPSRVLWH�VKRZV�WKH�LQGLYLGXDO�VSHDNHUV LQ�WH[WV�DQG�VXEWH[WV�L�H���LW�H[SDQGV�WR�VKRZ�HYHU\WKLQJ�

)LJXUH����&RUSXV�0DS�([SDQVLRQ�%XWWRQV�DQG9DULDEOH�6HOHFWRU

)LJXUH����9DULDEOHV�LQ�WKH9DULDEOH�6HOHFWRU
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7KH� LFRQLF� WUHH� VWUXFWXUH� RQ� WKH� &RUSXV�0DS� FDQ� EH� VHOHFWLYHO\� H[SDQGHG� DW� DQ\� SRLQW� E\FOLFNLQJ�RQ�DQ�HOHPHQW��3UHVVLQJ��&WUO!�DQG��5LJKW!�WRJHWKHU�DOVR�RSHQV�D�VHOHFWHG�HOHPHQW�7KH�0DS�FDQ�EH�H[SDQGHG�IURP�WKH�WRSPRVW�OHYHO��µ ¶��GRZQ�WR�LQGLYLGXDO�VSHDNHUV�WH[WV��DQG�VXEWH[WV�<RX�ZLOO�QRWLFH�WKDW�DV�\RX�FKDQJH�WKH�FXUUHQWO\�VHOHFWHG�HOHPHQW�RI�WKH�0DS��LQIRUPDWLRQ�LQWKH�ULJKW�KDQG�SDQHO�FKDQJHV�DFFRUGLQJO\��$W�WKH�WRS�RI�WKLV�SDQHO�DUH�JHQHUDO�VWDWLVWLFV�DERXWHDFK�FDWHJRU\�DQG�EHORZ�LV�PRUH�GHVFULSWLYH�LQIRUPDWLRQ�,Q� WKH�QHZ�YHUVLRQ�RI� ,&(&83� WKHVH�JHQHUDO� VWDWLVWLFV� FDQ� DOVR� EH� YLHZHG� LQ� WKH� IRUP�RI� DWDEOH��7KH�EXWWRQV�RQ�WKH�ULJKW�RI�WKH�EDU�OHW�\RX�YLHZ�DQG�PRGLI\�WKH�VWUXFWXUH�RI�WKLV�WDEOH�VKRZV�WKH�KHDGLQJ��YLVLEOH�E\�GHIDXOW�UHYHDOV�WKH WDEOH�FROXPQVGHOHWHV�D�FROXPQLQVHUW�D�QHZ�FROXPQ�RU�HGLW�DQ�H[LVWLQJ�RQHVKLIW�WKH�FXUUHQW�FROXPQ�WR�WKH�OHIW�RU�ULJKWXQGR�±�UHYHUVH�WKH�SUHYLRXV�FRPPDQGx 7U\�FOLFNLQJ�RQ�WKH�µVKRZ�WDEOH¶�EXWWRQ��µ ¶���7KH�WDEOH�ZLOO�DSSHDU��SXVKLQJ�WKH�SDQHOIXUWKHU� ULJKW�� <RX� FDQ� FOLFN� RQ� DQ\� FHOO� LQ� WKH� WDEOH� DQG� WKH� URZ� DQG� FROXPQ� ZLOO� EHKLJKOLJKWHG�x 1RZ�\RX�FDQ�VHOHFW�D�FROXPQ��DGG�RU�UHPRYH�FROXPQV�IURP�WKLV�WDEOH�DQG�UHDUUDQJH�WKHFROXPQV�XVLQJ�WKH�EXWWRQV�$�QHZ�4XLFN�)LQG�RSWLRQ�VHDUFKHV�WKH�FRUSXV�PDS�IURP�WRS�WR�ERWWRP��RU�ERWWRP�WR�WRS�LI�\RX�SUHIHU��x &OLFN�LQ�WKH�ZKLWH�ILQG�HOHPHQW UHFWDQJOH�RQ�WKH�EDU�RU�KLW��)�!�DQGW\SH�µV
¶��DQ\WKLQJ�VWDUWLQJ�ZLWK�µ6¶��DQG�KLW��(QWHU!�7LS� µ'UDJ�DQG�GURS¶�DOVR�ZRUNV�ZLWK� WDEOHV��'URSSLQJ�TXHU\�HOHPHQWVLQWR�WKH�FRUSXV�PDS�DGGV�D�QHZ�FROXPQ�WR�WKH�WDEOH�,&(&83� ���� KDV� WZR� QHZ� WRROV� WKDW� DUH� VLPLODU� WR� WKH� &RUSXV� 0DS�7KHVH�DUH�WKH�/H[LFRQ�DQG�WKH�*UDPPDWLFRQ�:H�ZLOO�VHH�ZKDW�WKHVH�GR�LQ�3DUW���

)LJXUH���4XLFN�)LQG�±GLUHFWLRQ�EXWWRQDQG�µILQG�HOHPHQW¶UHFWDQJOH
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3$57����6HDUFKLQJ�WKH�7H[W
����6HDUFKLQJ�IRU�RQH�ZRUG6HDUFKHV� IRU� VLQJOH� ZRUGV� DUH� YHU\� IDVW� LQ,&(&83�� EHFDXVH� WKHVH� TXHULHV� KDYH� EHHQSUH�FDOFXODWHG�DQG�VWRUHG�7R�UHWULHYH�D�VLQJOH�ZRUG�x &OLFN� RQ� WKH� ODUJH�7H[W EXWWRQ� RQ� WKH� EXWWRQ� EDU�7KH�7H[W�)UDJPHQW GLDORJ�ER[�DSSHDUV��)LJXUH����x ,Q� WKH� GLDORJ� ER[�� W\SH� WKH� ZRUG� \RX� DUH� ORRNLQJIRU��VD\�µSOD\¶� &OLFN�RQ�2.�7KH� VHDUFK� UHVXOWV� QRZ� DSSHDU� LQ� D� QHZ� ZLQGRZ�)LJXUH ����7KH�ZRUG�SOD\ LV� KLJKOLJKWHG��7KHVH� UHVXOWVDUH� IURP� '&36(�� (DFK� FLWDWLRQ�� RU� WH[W� XQLW�� RFFXSLHV� D� VHSDUDWH� OLQH� LQ� WKH� YLHZ�GLIIHUHQWLDWHG�E\�D�WH[W�FRGH UHIHUHQFH�DQG�XQLW�QXPEHU��7KH�ZRUG�SOD\ LV�IRXQG�����WLPHV�LQ����GLIIHUHQW�WH[W�XQLWV�LQ�'&36(��7KLV�LV�VXPPDULVHG�LQ�WKH�VWDWXV�OLQH�7R�VHH� WKH�QXPEHU�RI�KLWV�SHU� WH[W�XQLW��FOLFN�RQ� WKH�VPDOO� UHG�µ1XPEHU�RI�0DWFKHV¶�EXWWRQ�µ ¶��LQ�WKH�EDU�&LWDWLRQV� DUH� GLVSOD\HG� LQ� VRXUFH� RUGHU�� ,Q '&36(�� FLWDWLRQV� IURP� µ',¶� �,&(�*%�� WH[WVSUHFHGH�µ'/¶��//&��WH[WV���,Q�,&(�*%�FLWDWLRQV�IURP�µ6�$¶�WH[WV��FRQYHUVDWLRQV��DSSHDU�ILUVW�IROORZHG�E\�WKRVH�IURP�µ6�%¶�WH[WV��HWF���DQG�ILQDOO\�E\�ZULWWHQ��µ:¶�WH[WV��
x 'RXEOH�FOLFN�RQ�WKH�WRWDO�QXPEHU�RI�WH[W�XQLWV�������RQ�WKH�VWDWXV�OLQH�WR�VKRZ�IXOO�ZRUG�ZUDSSHG�VHQWHQFHV�7LS� '&36(�ZLOO�DOVR�UHYHDO�RULJLQDO��,&(�*%�RU�//&��WH[W�FRGHV�LQ�ZRUG�ZUDSSLQJ�PRGH�7R�ILQG�D�WH[W�E\�LWV�RULJLQDO�LGHQWLILHU�W\SH�LW�LQWR�WKH�4XHU\�_�&RUSXV�7H[W«�ZLQGRZ�7LS� 3DUW���VKRZV�KRZ�WR�VHDUFK�IRU�SOD\ LQ�D�VXEFRUSXV�

)LJXUH����7KH�7H[W�)UDJPHQW�GLDORJ�ER[

WRWDO�XQLWV WRWDO�KLWVWH[W�XQLW�LG FXUUHQW TXHU\)LJXUH����5HVXOWV�RI�D�VHDUFK�IRU�WKH�ZRUG�µSOD\¶��LQ�'&36(�
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����&RQFRUGDQFLQJ�\RXU�UHVXOWV7KH�PRVW�FRQYHQLHQW�ZD\�WR�YLHZ�WKHVH�UHVXOWV�LV�WR�FRQFRUGDQFH�WKHP��WKDW�LV��WR�DOLJQ�HDFKLQVWDQFH�RI�SOD\�LQ�WKH�FHQWUH�RI�WKH�VFUHHQ��7R�GR�WKLV�x &OLFN�RQFH�RQ�WKH�FRQFRUGDQFH�EXWWRQ��µ ¶���$OWHUQDWLYHO\��GRXEOH�FOLFN�ZLWK�WKH�PRXVHRQ�WKH��JUH\��WRWDO�QXPEHU�RI�KLWV�������LQ�WKH�VWDWXV�OLQH�DW�WKH�ERWWRP�RI�WKH�VFUHHQ�7KH�UHVXOWV�QRZ�DSSHDU�DV�VKRZQ�LQ�)LJXUH���

)LJXUH����&RQFRUGDQFHG�UHVXOWV�IRU�WKH�ZRUG�µSOD\¶
127(��7R� LQFUHDVH�RU�GHFUHDVH� WKH�VL]H�RI� WKH�GLVSOD\HG�IRQW��XVH� WKH�&KDQJH�6FDOH�EXWWRQ�µ ¶���3UHVV�GRZQ�ZLWK�WKH�OHIW�PRXVH�EXWWRQ�WR�]RRP�LQ��ULJKW�WR�]RRP�RXW�7KH�PRXVH�FDQ�EH�XVHG�WR�]RRP�DQG�SDQ�WKH�GLVSOD\�DV�ZHOO��+ROG�GRZQ�WKH��&WUO!�NH\�DQGGUDJ� WKH� PRXVH� LQ� WKH� ZLQGRZ� WR� ]RRP� LQ� RU� RXW�� <RX� FDQ� VFUROO� WKH� ZLQGRZ� JHQWO\� E\FOLFNLQJ�DQG�GUDJJLQJ�WKH�YLHZ�7KHUH�DUH�VHYHUDO�ZD\V� LQ�ZKLFK�,&(&83�DOORZV�\RX� WR�H[SORUH� WKHVH� UHVXOWV��+HUH�ZH�ZLOOORRN�EULHIO\�DW�MXVW�WZR�RI�WKHP�
����'LVSOD\LQJ�WKH�ZRUGFODVV�WDJV7R�VHH�WKH�ZRUGFODVV�WDJV�DVVLJQHG�WR�SOD\�x &OLFN�RQ�WKH�VPDOO�µ ¶��GLVSOD\�FDWHJRU\�LQIRUPDWLRQ��EXWWRQ�RQ�WKH�EXWWRQ�EDU�7KH�V\PEROV�1 �QRXQ��RU�9 �YHUE��QRZ�DSSHDU�DIWHU�HDFK�HQWU\��)LJXUH����

)LJXUH����&RQFRUGDQFHG�YLHZ�VKRZLQJ�FDWHJRU\�LQIRUPDWLRQ
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0RVW� ,&(� WDJV� DOVR� FRQWDLQ� DGGLWLRQDO� LQIRUPDWLRQ� ±� ZKDW� ZH� FDOO� IHDWXUHV RI� WKH� WDJ�� 7RGLVSOD\�WKHVH�IHDWXUHV�FOLFN�RQ�WKH�VPDOO�µ ¶��GLVSOD\�IHDWXUHV��EXWWRQ�

)LJXUH�����&RQFRUGDQFHG�YLHZ�VKRZLQJ�FDWHJRU\�DQG�IHDWXUH�LQIRUPDWLRQ7KH�IHDWXUHV�RI�HDFK�WDJ�DUH�QRZ�GLVSOD\HG�LQ�DGGLWLRQ�WR�WKH�FDWHJRU\�LQIRUPDWLRQ�1RXQ� IHDWXUHV� GHQRWH� W\SH� �FRPPRQ� RU� SURSHU�� DQG� QXPEHU� �VLQJXODU� RU� SOXUDO��� 7KH� YHUEIHDWXUHV�LQFOXGH�WKH�WUDQVLWLYLW\�DQG�WKH�IRUP��7KH�IRXUWK�OLQH�LQ�)LJXUH��� VKRZV��IRU�LQVWDQFH�WKDW�WKH�ZRUG�SOD\ LV�PDUNHG�DV�D�PRQRWUDQVLWLYH��PRQWU��LQILQLWLYH��LQILQ��YHUE�LQ�WKH�VHQWHQFH6KH¶V�QRW�JRLQJ�WR�SOD\�LW�EDFN�WR�DQ\RQH��',�%����������7LS� 3ODFH�WKH�PRXVH�RYHU�WKH�JUDPPDWLFDO�WDJ�WR�YLHZ�D�SRSXS�VXPPDULVLQJ�ZKDW�LW�PHDQV�7KH�IXOO�,&(�7DJVHW�GRFXPHQWDWLRQ�FDQ�EH�YLHZHG�LQ�WKH�RQ�OLQH�+HOS�
����9LHZLQJ�FRQWH[W%\�GHIDXOW��,&(&83�GLVSOD\V�RQO\�WKH�LPPHGLDWH�WH[W�XQLW�LQ�ZKLFK�\RXU�VHDUFK�DUJXPHQW��LQWKLV�FDVH��SOD\��RFFXUV��7KHUH�DUH�VHYHUDO�ZD\V�WR�GLVSOD\�PRUH�FRQWH[W��� &OLFNLQJ� RQ� WKH µ ¶ �EURZVH� FRQWH[W�� EXWWRQ� RSHQV� WKH� VXEWH[W� LQ� ZKLFK� WKH� HOHPHQWRFFXUV��7KH�HQWLUH�WH[W�IURP�ZKLFK�WKH�WH[W�XQLW�FRPHV�DSSHDUV�LQ�D�QHZ�ZLQGRZ��� $OWHUQDWLYHO\��SUHVV�GRZQ�ZLWK�WKH�ULJKW�PRXVH�EXWWRQ�LQ�WKH�ZLQGRZ��QRW�WKH�PDUJLQ���$SRS�XS� SURYLGHV� D� QXPEHU� RI� RSWLRQV�� LQFOXGLQJ� µ%URZVH� FRQWH[W¶�� µ%URZVH� FRQWH[W� 	4XHU\¶�DQG�µ%URZVH�FRUSXV�PDS¶��&OLFNLQJ�RQ�WKH�ODVW�RSWLRQ�RSHQV�WKH�FRUSXV�PDS�IRU�WKHFXUUHQW�WH[W�XQLW�ORFDWLRQ��%URZVLQJ�WKH�FRQWH[W�ZLWK�WKH�TXHU\�RSHQV�D�ZLQGRZ�ZKHUH�WKHVHDUFK�HOHPHQW�LV�UHVWULFWHG�WR�WKH�VLQJOH�VXEWH[W��)LJXUH ����

)LJXUH�����9LHZLQJ�FRQWH[W��',�$�����ZLWK�TXHU\�µSOD\¶�PDUNHG
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,Q�ERWK�RI�WKH�DERYH�PHWKRGV��WKH�FRQWH[W�LV�VKRZQ�LQ�D�QHZ�ZLQGRZ�DQG�WKH�FXUUHQW�WH[W�XQLWLV�KLJKOLJKWHG��7KLV�DOORZV�\RX�WR�UHDG�WKH�LPPHGLDWHO\�SUHFHGLQJ�DQG�IROORZLQJ�FRQWH[W��7KHHQWLUH�WH[W�FDQ�EH�VFUROOHG�XVLQJ�VFUROO�EDUV�RU�GUDJJLQJ��� $QRWKHU�ZD\�WR�VHH�FRQWH[W�LV�WR�LQVHUW�LW�EHIRUH�RU�DIWHU�HDFK�VHQWHQFH�LQ�WKH�YLHZ��&OLFNRQ�WKH�µ ¶��VHQWHQFH�EHIRUH��RU�µ ¶��VHQWHQFH�DIWHU��EXWWRQV�WR�H[SDQG�WKLV�FRQWH[W�

)LJXUH�����9LHZLQJ�D�FRQFRUGDQFH�ZLWK�VXUURXQGLQJ�VHQWHQFHV�±�QRWH�WKH�XQLW�QXPEHUV�LQ�WKH�WH[W
����6HDUFKLQJ�IRU�ZRUG�VHTXHQFHV7KH�7H[W GLDORJ� ER[� WKDW�ZH� XVHG� WR� VHDUFK� IRU� WKH�ZRUG� SOD\� FDQ� DOVR� EH� XVHG� WR� ODXQFKVHDUFKHV�IRU�VHTXHQFHV�RI�ZRUGV��LQFOXGLQJ�GLVFRQWLQXRXV�VWULQJV�7R� VHDUFK� IRU� D� FRQWLQXRXV� VWULQJ�� VLPSO\� W\SH� WKH� VWULQJ� LQWR� WKH� 7H[W� )UDJPHQW� ER[�ZLWKVSDFHV�EHWZHHQ�HDFK�ZRUG��DQG�FOLFN 2.�7ZR�RSWLRQV�DUH�DYDLODEOH�IRU�GLVFRQWLQXRXV�VWULQJV���PLVVLQJ��$OW!�µ�¶� 7KLV�LQVHUWV�D�OLJKW�µ"¶�LQ�\RXU�TXHU\�ZKLFK�PHDQV�³DQ\�VLQJOH�ZRUG´�6R ³ZRXOG�" EH´�ZLOO�UHWULHYH�ZRXOG�QRW�EH��ZRXOG�QHYHU�EH��HWF�VRPH�PLVVLQJ��$OW!�µ0¶� 7KLV�LQVHUWV�D�OLJKW��QRQ�EROG�µ
¶�LQ�\RXU�TXHU\��PHDQLQJ�³DQ\�QXPEHURI� ZRUGV�� LQFOXGLQJ� ]HUR� ZRUGV´�� 7KXV� ³ZRXOG� 
 EH´� ZLOO� UHWULHYHZRXOG�EH��ZRXOG�QRW�EH��ZRXOG�SHUKDSV�QHYHU�EH��HWF�127(��%\�GHIDXOW��DOO�OH[LFDO�VHDUFKHV�DUH�FDVH�LQVHQVLWLYH��6R�W\SLQJ�µSOD\¶�ZLOO�UHWULHYH�SOD\�3OD\��DQG�3/$<��7R�WXUQ�WKLV�RII��VHOHFW�2SWLRQV DQG�XQWLFN�µ'LVUHJDUG�&$3,7$/LVDWLRQ¶�
����6HDUFKLQJ�IRU�ZRUG���WDJ�FRPELQDWLRQV7KH� 7H[W� )UDJPHQW GLDORJ� ER[� FDQ� DOVR� EH� XVHG� WR� VHDUFK� IRU� D� ZRUG� SOXV� D� VSHFLILHGJUDPPDWLFDO�WDJ��,Q�WKLV�H[DPSOH��ZH�ZLOO�VSHFLI\�WKDW�ZH�ZDQW�DOO�LQVWDQFHV�RI�SOD\ DV�D�YHUE�GLVUHJDUGLQJ�WKRVH�WKDW�DUH�WDJJHG�DV�QRXQV�x &OLFN� RQ� WKH� ODUJH� 7H[W EXWWRQ� RQ� WKH� EXWWRQ� EDU�� ,Q� WKH� 7H[W� )UDJPHQW ER[� ZKLFKDSSHDUV�� W\SH�µSOD\¶��1RZ�FOLFN�RQ� WKH� µ ¶� �QRGH��EXWWRQ��7KLV� LQVHUWV�D� µ�¶�VLJQ�DQG�DSDLU�RI�DQJOHG�EUDFNHWV�DIWHU�SOD\��<RXU�TXHU\�VKRXOG�QRZ�ORRN�OLNH�µSOD\��!¶�x 8VLQJ�WKH�PRXVH��LQVHUW�WKH�FXUVRU�EHWZHHQ�WKH�DQJOHG�EUDFNHWV��DQG�W\SH�µ9¶��<RXU�TXHU\VKRXOG�QRZ�ORRN�OLNH�WKLV��µSOD\��9!¶�
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x &OLFN�RQ�2.��,Q�'&36(�WKLV�UHWULHYHV�����LQVWDQFHV�RI�SOD\ DV�D�YHUE�127(� ,I�\RX�GHOHWH�WKH�µ�¶�VLJQ��,&(&83�ZLOO�ORRN�IRU�SOD\ IROORZHG�E\�D�YHUE��µSOD\ �9!¶�
����6HDUFKLQJ�IRU�DOWHUQDWLYH�ZRUGV,&(&83� ���� OHWV� \RX� VSHFLI\� D� TXHU\� FRQWDLQLQJ� D� QXPEHU� RI� SRVVLEOH� ZRUGV� LQ� D� JLYHQSRVLWLRQ��7KHUH�DUH�WKUHH�EDVLF�ZD\V�RI�GRLQJ�WKLV�ZKLFK�ZRUN�WRJHWKHU��� 6HWV�RI�ZRUGV�OLVWLQJ�DOWHUQDWLYHV��H�J��µ^SOD\�SOD\V�SOD\LQJ�SOD\HG`¶��� $�ZLOG�FDUG�GHILQLQJ�D�PDWFKLQJ�SDWWHUQ��H�J��µSOD\
¶��� (PSOR\LQJ�QHJDWLRQ�XVLQJ�WKH�VZXQJ�GDVK��H�J��µaSOD\
¶�7KHVH�PHWKRGV�FDQ�EH�XVHG�WRJHWKHU��µ^SOD\
�ZRUN
`¶�ZLOO�ILQG�ZRUGV�VWDUWLQJ�ZLWK�HLWKHU�SOD\ RUZRUN�� 6HWV� FDQ� FRQWDLQ� H[FOXVLRQV�� SHUPLWWLQJ� µ^SOD\
� aSOD\HU`¶� WR�PHDQ� DQ\�ZRUG� EHJLQQLQJZLWK�SOD\ H[FHSW�SOD\HU��7R�LQVHUW�D�VHW�RI�ZRUGV�RU�ZLOG�FDUGV�LQWR�\RXU�TXHU\��FOLFN�RQ�WKHµVHW¶�EXWWRQ��µ ¶��RU�SUHVV��$OW!�DQG�µ6¶�WRJHWKHU�DQG�WKHQ�W\SH�
����6HDUFKLQJ�ZLWK�ZLOG�FDUGV:LOG�FDUGV�PDWFK�ZRUGV� WR�D�SDWWHUQ�RI� V\PEROV��7KHVH� V\PEROV� LQFOXGH� UHJXODU� FKDUDFWHUV�VXFK�DV�OHWWHUV�DQG�GLJLWV��DQG�VRPH�VSHFLDO�V\PEROV��7KH�WZR�VLPSOHVW�µVSHFLDO�V\PEROV¶�DUHµ
¶�DQG�µ"¶��PHDQLQJ�µDQ\�FKDUDFWHUV¶�DQG�µDQ\�VLQJOH�FKDUDFWHU¶�UHVSHFWLYHO\�x ,Q�WKH�7H[W�)UDJPHQW ER[��W\SH�µSO
\¶�DQG�SUHVV�2.�,Q� '&36(� WKLV� PDWFKHV� SODLQO\�� SOD\�� SOHDVDQWO\�SOHQDU\��SOHQW\��SOHXULV\�DQG�SOR\�$�FRPPRQ�XVH�RI�ZLOG�FDUGV�LV�DW�WKH�VWDUW�RU�HQG�RI�DQHOHPHQW��7KXV� µS
¶�PHDQV�DQ\�ZRUG�EHJLQQLQJ�ZLWK�3�7KH�W\SHG�µ
¶�KHUH�PHDQV�VRPH�PLVVLQJ�FKDUDFWHUV��QRWZRUGV�4XHVWLRQ� PDUNV� �µ"¶�� VWDQG� IRU� D� VLQJOH� XQVWDWHGFKDUDFWHU��6R�µSO"\¶�ZLOO�PDWFK�SOD\ DQG�SOR\�%XW� RIWHQ� \RX�ZDQW� WR� EH�PRUH� VSHFLILF� WKDQ� WKLV�� 7RH[SUHVV� µDQ\� RI� WKH� IROORZLQJ� FKDUDFWHUV¶�� \RX� FDQVSHFLI\�D�VHW�RI�FKDUDFWHUV�ZLWKLQ�FXUO\�EUDFNHWV�x ,Q�WKH�ER[��W\SH�µSO^DHLRX`\¶�DQG�SUHVV�2.�7LS� 7R�VSHFLI\�VHYHUDO�UDQJHV�RI�FKDUDFWHUV��XVH�GDVKHVWR� VSHFLI\� HDFK� UDQJH�� DQG� FRPPDV� WR� VHSDUDWH� WKHP�H�J���µ^D�]����`¶�PHDQV�DQ\�DOSKDQXPHULF�FKDUDFWHU�

)LJXUH�����$�7H[W�)UDJPHQW�TXHU\�IRU�DZLOG�FDUGBBBBBBBBBBBBBBBBBBBBBB
1RWHV��7KLV�TXHU\�ZLOO�VHDUFK�IRU�WZRFRQVRQDQWV�IROORZHG�E\�WKH�OHWWHU�µD¶���,Q�WKHERWWRP�ULJKW�WKH�VHW�RI�ORZHU�FDVH�YRZHOV�µAY¶��LV�EHLQJ�VHOHFWHG�
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7LS� 7R�PDNH�WKH�VHW�DSSO\�WR�PRUH�WKDQ�RQH�FKDUDFWHU��DGG�D�ZLOG�FDUG�VFRSH�PDUN��µ
¶�RU�µ"¶�DW�WKH�HQG�RI�WKH�VHW��7KXV�µ^D�]""`¶�PHDQV�WZR�OHWWHUV��)LJXUH�����7DEOH�� VXPPDULVHV�WKH�IRXU�EDVLF�FRPSRQHQWV�RI�D�OH[LFDO�ZLOG�FDUG�7KH� IRXUWK� RI� WKHVH�� (VFDSH�� GHILQHV� D� QXPEHU� RI� SUHYLRXVO\� GHILQHG� FKDUDFWHU� VXEVHWV�7DEOH � EHORZ�OLVWV�VRPH�RI�WKHVH��$�IXOO�OLVW�LV�JLYHQ�LQ�WKH�RQ�OLQH�KHOS�3UHGHILQHG� VHWV� DUH� VSHFLILHG� E\� DQ� µHVFDSH¶� �µA¶�� FKDUDFWHU� IROORZHG� E\� D� VLQJOH� FKDUDFWHUFRGH��IRU�H[DPSOH��µAY¶�PHDQV�DQ\�ORZHU�FDVH�YRZHO��,W�LV�D�TXLFN�ZD\�RI�ZULWLQJ�µ^DHLRX`¶�5DWKHU�WKDQ�KDYH�WR�ORRN�WKHP�XS��\RX�FDQ�LQVHUW�PDQ\�SUH�GHILQHG�VHWV��LQFOXGLQJ�µAY¶��XVLQJWKH�VSHFLDO�FKDUDFWHUV SXOO�GRZQ�FRQWURO�VKRZQ�LQ�)LJXUH����7LS��7R�PDNH� SUH�GHILQHG� VHWV� DSSO\� WR�PRUH� WKDQ� RQH� FKDUDFWHU�� MXVW� EUDFNHW� WKHP� LQVLGHDQRWKHU�VHW��7KXV�µ^AY""`¶�ILQGV�RR��DX��LH��DQG�DQ\�RWKHU�WZR�YRZHO�IUDJPHQW�0RUH�LQIRUPDWLRQ�RQ�ZLOG�FDUGV��LQFOXGLQJ�WLSV�DQG�WULFNV��DQG�WKH�IXOO�OLVW�RI�SUH�GHILQHG�VHWV�LV�SXEOLVKHG�LQ��1HOVRQ��:DOOLV�DQG�$DUWV�������DQG�LQ�WKH�PDLQ�RQ�OLQH�KHOS�ILOH���)�!��
V\PERO GHVFULSWLRQ H[SODQDWLRQA# QRQ�DOSKDEHWLF $Q\�FKDUDFWHU�QRW�SUHVHQW�LQ�WKH�:HVWHUQ�DOSKDEHW�A� GLJLW ��WR���A/��AO /HWWHU��OHWWHU $Q\�OHWWHU�FKDUDFWHU��*UHHN�DQG�:HVWHUQ�A$��AD DOSKDEHWLF $Q\�OHWWHU�IURP�WKH�:HVWHUQ�DOSKDEHW�A9��AY YRZHO $�YRZHO��D��H��L��R�RU�X�A&��AF FRQVRQDQW $Q\�(QJOLVK�FRQVRQDQW�A*��AJ JUHHN $Q\�OHWWHU�IURP�WKH�*UHHN�DOSKDEHW�

7DEOH����6RPH�FRPPRQ�SUHGHILQHG�VHWV�RI�FKDUDFWHUV��FDVH�DQG�DFFHQW�VHQVLWLYLW\�VHWWLQJV�DSSO\�

GHVFULSWLRQ H[DPSOHV PDWFKHV
 $Q\�QXPEHU�RIFKDUDFWHUV��]HUR�RU�PRUH D

LQJE
LQJ
$�ZRUG�VWDUWLQJ�ZLWK�³D´��RQH�HQGLQJ�ZLWK³LQJ´��RQH�VWDUWLQJ�ZLWK�³E´�DQG�HQGLQJ�ZLWK³LQJ´�" $Q\�VLQJOH�FKDUDFWHU D"""E"F"X"H $�IRXU�OHWWHU�ZRUG�VWDUWLQJ�ZLWK�³D´��D�VHYHQ�OHWWHU�ZRUG�ZLWK�³E´��³F´��³X´��DQG�³H´�LQ�RGGSRVLWLRQV�^�` 8VHU�VHW� Z^����`W^D�]""` ³Z´�IROORZHG�E\��������RU���³W´�IROORZHG�E\�WZR�OHWWHUV�A (VFDSH��7KH�QH[WFKDUDFWHU�LV�HLWKHU����D�PHPEHU�RI�D�VHW

EAYGEHAFAY $�WKUHH�OHWWHU�ZRUG�³E´��YRZHO��³G´�³EH´�IROORZHG�E\�D�FRQVRQDQW�DQG�WKHQ�DYRZHO���6HH�7DEOH�������OLWHUDO A"���A
���A^���A����A	���AA $�OLWHUDO�TXHVWLRQ�PDUN��HWF�
7DEOH����7KH�IRXU�EDVLF�FRPSRQHQWV�RI�D�OH[LFDO�ZLOG�FDUG��DIWHU�1HOVRQ�HW�DO��������
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3$57����6HDUFKLQJ�WKH�*UDPPDU
����7KH�6\QWDFWLF�7UHHV(YHU\�WH[W�XQLW��µVHQWHQFH¶�� LQ�,&(�*%�DQG�'&36(�KDV�EHHQ�V\QWDFWLFDOO\�DQDO\VHG��DQG�WKHDQDO\VHV�DUH�VKRZQ�LQ�WKH�IRUP�RI�V\QWDFWLF�WUHHV��7R�GLVSOD\�WKH�WUHH�IRU�DQ\�WH[W�XQLW�LQ�WKHFRUSXV�� VLPSO\� GRXEOH�FOLFN� RQ� LW� LQ� DQ\� EURZVLQJ� ZLQGRZ�� )LJXUH� �� VKRZV� WKH� WUHH� IRU',�%����6�$�����LQ�,&(�*%��������'RHV�VKH�SOD\�WHQQLV"

)LJXUH�����6\QWDFWLF�WUHH�IRU�GRHV�VKH�SOD\�WHQQLV%\�GHIDXOW��WKH�WUHH�³JURZV´�IURP�OHIW�WR�ULJKW��DQG�IURP�WRSWR�ERWWRP��(DFK�QRGH�KDV�WKUHH�VHFWRUV��VKRZQ�LQ�)LJXUH����7KH� IXQFWLRQ� DQG� FDWHJRU\� VHFWRUV� DUH� DOZD\V� ODEHOOHG�� EXWWKH� VHFWRU� OLVWLQJ� WKH� IHDWXUHV� RI� QRGHV� PD\� EH� HPSW\�� ,QVRPH�FDVHV��DV�DERYH��QR�IHDWXUHV�DUH�DSSOLFDEOH�7KH� WRSPRVW� QRGH� RQ� HYHU\� WUHH� FDUULHV� WKH� IXQFWLRQ� ODEHOµ38¶��SDUVH�XQLW���,Q�WKH�H[DPSOH�DERYH��WKH�38�LV�UHDOLVHG�E\�D�FODXVH��µ&/¶��127(� )RU� D� FRPSOHWH� GHVFULSWLRQ� RI� WKH� ,&(� SDUVLQJ� VFKHPH�� FOLFN� RQ� +HOS� _� 7KH*UDPPDU�
����)X]]\�7UHH�)UDJPHQWV��)7)V�7R� VHDUFK� IRU� V\QWDFWLF� ODEHOV� DQG� VWUXFWXUHV�� ,&(&83� XVHV� D� WHFKQLTXH� FDOOHG� )X]]\� 7UHH)UDJPHQWV�RU�µ)7)V¶�IRU�VKRUW��8VLQJ�)7)V��\RX�MXVW�GUDZ�D�GLDJUDP�RI�WKH�VWUXFWXUH�\RX�ZDQWWR�ILQG�LQ�WKH�FRUSXV�7KH�VLPSOHVW�)7)�RI�DOO�FRQVLVWV�RI�D�VLQJOH�QRGH��,Q�RXU�ILUVW�H[DPSOH��ZH�ZLOO�FRQVWUXFW�DQ)7)�WR�ILQG�DOO�VXEMHFWV�LQ�WKH�FRUSXV�ZKLFK�DUH�UHDOLVHG�E\�FODXVHV��7KLV�LQYROYHV�FUHDWLQJ�DQ)7)�ZLWK�MXVW�RQH�QRGH��ODEHOOHG�³VXEMHFW´�IRU�IXQFWLRQ�DQG�³FODXVH´�IRU�FDWHJRU\�7KHUH�DUH�WZR�ZD\V�WR�SHUIRUP�WKLV�NLQG�RI�VHDUFK��$�TXLFN�ZD\�XVHV�WKH�1RGH�TXHU\�ZLQGRZ�x +LW�WKH�ODUJH�1RGH EXWWRQ��W\SH�µ68�&/¶�DQG�WKHQ�KLW��5HWXUQ!�RU�2.�7KH�RWKHU��PRUH�H[WHQVLEOH�PHWKRG��LV�WR�FRQVWUXFW�DQ�)7)�

)XQFWLRQ &DWHJRU\
IHDWXUH��� IHDWXUH����� IHDWXUH�� IHDWXUH

)LJXUH�����7KH�VHFWRUV�RI�D�QRGH
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����6HDUFKLQJ�IRU�D�VLQJOH�QRGH:H�ZLOO�QRZ�SHUIRUP�WKH�VDPH�VHDUFK�E\�EXLOGLQJ�D�)X]]\�7UHH�)UDJPHQW�x &OLFN�RQ�WKH�ODUJH�1HZ�)7) EXWWRQ�RQ�WKH�EXWWRQ�EDU�$�VLQJOH��HPSW\�QRGH�DSSHDUV�RQ�WKH�VFUHHQ��)LJXUH�����

)LJXUH�����$Q�HPSW\�)7):H�QRZ�ODEHO�WKLV�QRGH�ZLWK�WKH�LQIRUPDWLRQ�ZH�UHTXLUH��7KHUH�DUH�WZR�ZD\V�RI�GRLQJ�WKLV��� &OLFN�GRZQ�ZLWK�WKH�ULJKW�PRXVH�EXWWRQ�LQ�WKH�VHFWRU�DQG�VHOHFW�WKH�IXQFWLRQ�DQG�FDWHJRU\IURP�WKH�SRS�XS�OLVW��DQ�H[DPSOH�LV�VKRZQ�RQ�SDJH������� &OLFN�RQ�WKH�VPDOO�µ ¶�HGLW�QRGH��EXWWRQ��$OWHUQDWLYHO\��KLW�IXQFWLRQ�NH\��)�!�,I�\RX�GR�WKH�VHFRQG�RI�WKHVH��DQ�LQVSHFWRU�ZLQGRZ�DSSHDUV��$OO�IXQFWLRQ�DQG�FDWHJRU\�ODEHOVDUH�DYDLODEOH�IURP�SXOO�GRZQ�OLVWV�DV�LQ�)LJXUH ���x )URP�WKH�µFXUUHQW�IXQFWLRQ¶�FRQWURO�RQ�WKH�OHIW��FKRRVH�VXEMHFW�2Q� WKH� ULJKW�� µFRPSDWLEOH� FDWHJRULHV¶� OLVWV� DOO� YDOLG� UHDOLVDWLRQV� RI� VXEMHFW�� DGYHUE� SKUDVH�FODXVH��GLVSDUDWH��HWF�x )URP�WKLV�OLVW��GRXEOH�FOLFN�FODXVH�x ,I�\RX�PDNH�D�PLVWDNH�DW�DQ\�WLPH�MXVW�SUHVV�µ ¶ WR�XQGR�127(� 7KLV�LQVSHFWRU�ZLQGRZ�µIORDWV¶RYHU� WKH� VFUHHQ�� <RX� FDQ� FRQWLQXHHGLWLQJ�ZLWK�WKH�LQVSHFWRU�RSHQ��RU�SDUWRSHQ� ±� FOLFN� RQ� µ ¶� WR� KLGH� WKH� ORZHUVHFWLRQ�LI�\RX�ZLVK��%\� GHIDXOW� \RX� FDQ� RQO\� FKRRVH� DVLQJOH�IXQFWLRQ��H�J��VXEMHFW��IRU�D�JLYHQQRGH��2FFDVLRQDOO\� \RX�PLJKW�ZDQW� WRVSHFLI\�D�VHW RI�IXQFWLRQV�RU�FDWHJRULHV�7R�GR�WKLV��ILUVW�UHOHDVH�WKH�VZLWFK�µ ¶RU� KLW� µ�¶�� 7R� QHJDWH� WKH� IXQFWLRQ� RUFDWHJRU\�SUHVV�µ ¶�RU�KLW�µ�¶�RU�µ¤¶� )LJXUH�����6HOHFWLQJ�IXQFWLRQV�DQG�FDWHJRULHV�LQ�WKH,&(&83�����LQVSHFWRU�ZLQGRZ
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,I�\RX�IROORZHG�WKH�VWHSV�RYHUOHDI�\RXU�)7)�VKRXOG�QRZ�ORRN�OLNH�)LJXUH����x &OLFN�RQ�6WDUW� RU�SUHVV��)�!�WR�VHDUFK�IRU�FODXVDO�VXEMHFWV�

)LJXUH�����$Q�)7)�ODEHOOHG�IRU�IXQFWLRQ��VXEMHFW��DQG�FDWHJRU\��FODXVH�
����6HDUFKLQJ�IRU�WZR�RU�PRUH�QRGHV:H�ZLOO�QRZ�FRQVWUXFW�D�VOLJKWO\�PRUH�FRPSOH[�)7)��,Q�WKLV�H[DPSOH��ZH�ZLOO�VHDUFK�IRU�DOOLQVWDQFHV�RI�GLUHFW�REMHFWV�WKDW�DUH�LPPHGLDWHO\�IROORZHG�E\�D�SUHSRVLWLRQDO�SKUDVH�IXQFWLRQLQJDV�DQ�DGYHUELDO��VRPHWKLQJ�OLNH�+H�UHDG�WKH�OHWWHU�RQ�WKH�EXV��x &OLFN�RQ�WKH�ODUJH�1HZ�)7) EXWWRQ�RQ�WKH�EXWWRQ�EDU��$Q�HPSW\�)7)�RSHQV�RQ�WKH�VFUHHQ�)RU�WKLV�VHDUFK�\RX�ZLOO�QHHG�D�PLQLPXP�RI�WZR�QRGHV��RQH�IRU�WKH�GLUHFW�REMHFW��DQG�RQH�IRUWKH�DGYHUELDO�33��7R�LQVHUW�WKHVH�QRGHV�x &OLFN�WZLFH RQ�WKH�µ ¶��LQVHUW�FKLOG�DIWHU��EXWWRQ��<RXU�)7)�VKRXOG�QRZ�ORRN�OLNH�WKLV�

)LJXUH�����$Q�HPSW\�)7)7KH�QRGH�ZLWK�WKH�\HOORZ�ERUGHU�RQ�WKH�OHIW�RI�WKH�ILJXUH�ZLOO�EH�OHIW�HPSW\��7KLV�QRGH�LV�WKHVKDUHG�SDUHQW�RI�WKH�RWKHU�WZR�QRGHV�:H�EHJLQ�E\�ODEHOOLQJ�WKH�QRGH�RQ�WKH�WRS�ULJKW�RI�WKH�ILJXUH�DV�D�GLUHFW�REMHFW��µ2'¶��x &OLFN�RQ�WKLV�QRGH�WR�PDNH�LW�DFWLYH��7KHQ�FOLFN�RQ�WKH�µ ¶��HGLW�QRGH��EXWWRQ�x 6HOHFW�GLUHFW�REMHFW IURP�WKH�DOSKDEHWLFDO� OLVW�RI� IXQFWLRQV� �VHH�)LJXUH �� LI�QHFHVVDU\��&ORVH�WKH�ZLQGRZ�LI�UHTXLUHG�<RXU� )7)� VKRXOG� QRZ� ORRN� OLNH� )LJXUH� ���� RYHUOHDI�� ,I� \RX� SODFH� WKH�PRXVH� RYHU� WKH� 2'VHFWRU�\RX�VKRXOG�VHH�WKH�SRS�XS�H[SODQDWLRQ�
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)LJXUH�����)7)�ZLWK�RQH�QRGH�ODEHOOHG�IRU�IXQFWLRQ��GLUHFW�REMHFW�
1H[W��ZH�ZLOO�ODEHO�WKH�QRGH�EHORZ�WKH�2'�DV�DQ�DGYHUELDO�SUHSRVLWLRQDO�SKUDVH�x &OLFN�RQ�WKH�ORZHU�QRGH�WR�PDNH�LW�DFWLYH��&OLFN�RQ�WKH�µ ¶�EXWWRQ�DJDLQ�LI�QHFHVVDU\�x 6HOHFW�DGYHUELDO IURP�WKH�DOSKDEHWLFDO�OLVW�RI�IXQFWLRQV���7LS��SUHVV�µ$¶�VHYHUDO�WLPHV��x 6HOHFW�SUHSRVLWLRQDO SKUDVH IURP�WKH�OLVW�RI�FDWHJRULHV�<RXU�)7)�VKRXOG�QRZ�ORRN�OLNH�WKLV��)LJXUH�����

)LJXUH�����7KH�FRPSOHWHG�)7)x &OLFN�RQ�6WDUW� RU�SUHVV��)�!�WR�ODXQFK�WKLV�QHZ�VHDUFK�7KLV� VHDUFK� WDNHV�D� OLWWOH� ORQJHU� WR�FDUU\�RXW�� EHFDXVH� DOO� WKH�GLVWLQFW� HOHPHQWV� LQ� WKH�)7)�±GLUHFW�REMHFW��DGYHUELDO��DQG�SUHSRVLWLRQDO�SKUDVH�±�DUH�YHU\�IUHTXHQW�LQ�WKH�FRUSXV��DQG�WKHUHDUH�D�ORW�RI�FDQGLGDWHV�WR�VRUW�RXW��7KH�VHDUFK�WDNHV�SODFH�LQ�WKH�EDFNJURXQG��<RX�FDQ�VXVSHQGWKH�VHDUFK�DW�DQ\�WLPH�E\�SUHVVLQJ�WKH�6WRS� EXWWRQ�RQ�WKH�WRS�ULJKW��,&(&83�ZLOO�GLVSOD\�WKHKLWV�LW�KDV�IRXQG�XS�WR�WKDW�SRLQW�<RXU�UHVXOWV�VFUHHQ�ZLOO�ORRN�VRPHWKLQJ�OLNH�WKLV��)LJXUH�����ZKLOH�WKH�VHDUFK�SURJUHVVHV�

)LJXUH�����$Q�)7)�VHDUFK�LQ�SURJUHVV�LQ�'&36(
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����7KH�)7)�)RFXV,Q�WKH�SUHYLRXV�VHW�RI�UHVXOWV��)LJXUH������\RX�PD\�KDYH�QRWLFHG�WKDW�WKH�HQWLUH�FODXVH LQ�ZKLFKRXU� VHDUFK� DUJXPHQW� RFFXUUHG�ZDV� KLJKOLJKWHG�� )RU� LQVWDQFH�� LQ� WKH� ILUVW�PDWFKLQJ� FDVH�� WKHHQWLUH�SDUVH�XQLW��/HW¶V�VWRS�LW�IRU�WKH�PRPHQW��LV�KLJKOLJKWHG�1RZ�� WKLV� LV� QRW� DOZD\V� XVHIXO�� HVSHFLDOO\� ZKHQ� ZH¶UH� H[DPLQLQJ� FRPSOH[� FRQVWUXFWLRQV�8VXDOO\��ZH�ZLVK�WR�IRFXV�RQ�RQH�SDUW�RI�D�FRQVWUXFWLRQ��DQG�WR�DOLJQ�RXU�FRQFRUGDQFH�RQ�WKDWSDUW��,Q�WKLV�H[DPSOH��LW�ZRXOG�SUREDEO\�EH�PRUH�XVHIXO�WR�IRFXV�RQ�WKH�GLUHFW�REMHFW�DORQH��RURQ�WKH�DGYHUELDO�DORQH��UDWKHU�WKDQ�RQ�WKH�ZKROH�FODXVH�7KLV�LV�ZKHUH�WKH�)7)�)RFXV FRPHV�LQ��7KH�)7)�IRFXV�LV�LQGLFDWHG�E\�D�\HOORZ�ERUGHU�DURXQGD�QRGH�LQ�WKH�WUHH�IUDJPHQW��,Q�RXU�SUHYLRXV�)7)��)LJXUH������WKH�\HOORZ�ERUGHU�LV�FXUUHQWO\�RQWKH� QRGH� ZKLFK� LPPHGLDWHO\� GRPLQDWHV� WKH� FRQVWUXFWLRQ� ZH¶UH� ORRNLQJ� IRU� �WKH� µGXPP\¶QRGH���7KLV�LV�ZK\�WKH�ZKROH�FODXVH�LV�KLJKOLJKWHG�LQ�WKH�UHVXOWV�7R�PRYH�WKH�IRFXV�WR�WKH�GLUHFW�REMHFW��ZH�VLPSO\�PRYH�WKH�\HOORZ�ERUGHU��DV�IROORZV�x &OLFN�RQ�WKH�2'�QRGH�LQ�WKH�)7)�x &OLFN�RQ�WKH�VPDOO�µ ¶��PDUN�)7)�IRFXV��EXWWRQ�RQ�WKH�EXWWRQ�EDU�7KH�\HOORZ�ERUGHU�ZLOO�PRYH�WR�WKH�2'�QRGH�x &OLFN�RQ�6WDUW� RU�SUHVV��)�!�$� QHZ�ZLQGRZ� DSSHDUV�� VKRZLQJ� WKH� VDPH� UHVXOWV� DV� EHIRUH�� EXW� WKLV� WLPH� RQO\� WKH� GLUHFWREMHFW�LV�KLJKOLJKWHG�LQ�HDFK�KLW��,Q�D�FRQFRUGDQFH�YLHZ��)LJXUH������WKHVH�UHVXOWV�IRFXV�RQ�WKHGLUHFW�REMHFWV�

)LJXUH�����&RQFRUGDQFHG�UHVXOWV��ZLWK�WKH�GLUHFW�REMHFW�DV�IRFXV
7KH�)7)�)RFXV�FDQ�VSDQ�PRUH�WKDQ�RQH�DGMDFHQW�QRGH��7R�GR�WKLV��ILUVW�KROG�GRZQ�WKH��6KLIW!NH\�DQG�FOLFN�RQ�QRGHV�WR�LQFOXGH�DQG�WKHQ�SUHVV�WKH�µ ¶ EXWWRQ��$OO�WKH�VHOHFWHG�QRGHV�ZLOOQRZ�GLVSOD\�WKH�\HOORZ�IRFXV�ERUGHU�
����$GGLQJ�ZRUGV�WR�DQ�)7)<RX�FDQ�LQFOXGH�ZRUGV�LQ�DQ�)7)��DV�ZHOO�DV�V\QWDFWLF�ODEHOV��)RU�LQVWDQFH��\RX�PD\�ZLVK�WRVSHFLI\�WKDW�WKH�GLUHFW�REMHFW�LQ�RXU�SUHYLRXV�H[DPSOH�PXVW�FRQWDLQ�WKH�ZRUG�LW�
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x ,Q� WKH� SUHYLRXV� )7)� �)LJXUH� ����� FOLFN� RQ� WKH�2'QRGH�� &OLFN� RQ� WKH� VPDOO� µ ¶� �HGLW� ZRUG�� EXWWRQ�7KH�(GLW :RUG� GLDORJ� ER[�� VKRZQ� LQ� )LJXUH� ���QRZ�DSSHDUV�x 7\SH�WKH�ZRUG�LW LQWR�WKH�GLDORJ�ER[��3UHVV�2.�,Q�WKH�)7)��WKH�ZRUG�LW LV�VKRZQ�WR�WKH�ULJKW�RI�WKH�2'QRGH��DV�VKRZQ�LQ�)LJXUH����x &OLFN�RQ�6WDUW� RU��)�!�WR�ODXQFK�WKH�VHDUFK�

)LJXUH�����$Q�)7)�LQFOXGLQJ�WKH�ZRUG�LW�LQ�WKH�GLUHFW�REMHFW����7KH�)7)�:L]DUG7KH�)7)�:L]DUG�LV�D�TXLFN�DQG�HDV\�ZD\�WR�FUHDWH�DQ�)7)�IURP�DQ�H[LVWLQJ�WUHH�LQWKH�FRUSXV�2QH� RI� WKH� FODVVURRP� OHVVRQV� LQ� WKH� FRUSXV�� 6�%����� �RU� ',�%��� LQ� '&36(��FRQWDLQV�WKH�IROORZLQJ�VHTXHQFH�XWWHUHG�E\�RQH�VSHDNHU�

)LJXUH�����([WUDFW�IURP�6�%�������',�%��x 2SHQ�4XHU\�_�&RUSXV�7H[W«�DQG�W\SH�³6�%����´��WKLV�ZRUNV�LQ�'&36(�DV�ZHOO���-XPSWR�WKH�FRUUHFW�OLQH�E\�FOLFNLQJ�RQ�WKH�³&XUUHQW�WH[W�XQLW�QXPEHU´�LQ�WKH�VWDWXV�OLQH�DQG�WKHQRYHU�W\SLQJ�WKH�OLQH�QXPEHU���<RX�FDQ�DOVR�KLW��7DE!�WZLFH�DQG�WKHQ�W\SH��6XSSRVH�ZH�DUH�LQWHUHVWHG�LQ�WKH�LQYHUWHG�FRQVWUXFWLRQ�1HYHU�FDQ�LW��)LJXUH��� VKRZV�WKH�WUHH�

)LJXUH�����7KH�(GLW�:RUG�GLDORJ�ER[

)LJXUH�����7UHH�IRU�1HYHU�FDQ�LW �6�%����������
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7R�VHDUFK�IRU�DOO�VLPLODU�VWUXFWXUHV�LQ�WKHFRUSXV��ZH�FDQ�WDNH�D�³VQDSVKRW´�RI� WKLVRQH��DQG�XVH�LW�WR�FRQVWUXFW�D�QHZ�)7)�x ,Q�WKH�WUHH�YLHZ�ZLQGRZ��FOLFN�RQ�WKHODUJH�:L]DUG EXWWRQ�$� GLDORJ� ER[� DSSHDUV� �)LJXUH� ����� LQZKLFK�\RX�DUH�RIIHUHG�VHYHUDO�RSWLRQV�6LQFH� ZH¶UH� LQWHUHVWHG� KHUH� LQ� WKHLQYHUWHG� FRQVWUXFWLRQ�� ZH� ZLOO� VHOHFW%DVH�LW�RQ�WKH�WUHH��WKH�GHIDXOW�VHWWLQJ���$QXPEHU�RI�³WUHH�RSWLRQV´�DUH�QRZ�YLVLEOHRQ�WKH�OHIW�RI�WKLV�GLDORJ�ER[�7KH� PRVW� LPSRUWDQW� RSWLRQ� LV� ³3UXQHWUHH´�� 7KLV� DOORZV� \RX� WR� VSHFLI\� KRZPXFK�RI� WKH� RULJLQDO� WUHH� WR� NHHS��+HUH�ZH¶OO�NHHS�WKH�LPPHGLDWH�FKLOGUHQ�RI�WKHVHOHFWHG�QRGH�x &OLFN�RQ�2.�7KH�QHZ�)7)�DSSHDUV�LQ�D�QHZ�ZLQGRZ��)LJXUH�����

)LJXUH�����$Q�)7)�SURGXFHG�E\�WKH�:L]DUG7KLV�LV�D�VQDSVKRW�WDNHQ�IURP�WKH�FRUSXV�LWVHOI��<RX�FRXOGEHJLQ�WKH�VHDUFK�QRZ��WKRXJK�ZH�VXJJHVW�\RX�ILUVW�UHPRYHWKH�38��SDUVH�XQLW��ODEHO��,I�\RX�GRQ¶W��WKH�)7)�ZLOO�UHWULHYHWKH�FRQVWUXFWLRQ�RQO\�LI�LW�DSSHDUV�DW�WKH�WRS�RI�D�WUHH��VR�LWZLOO�PLVV�RWKHU�FDVHV��7R�FOHDU�WKH�IXQFWLRQ�ODEHO�x 5LJKW�FOLFN�RQ�38�DQG�VHOHFW�µ��DQ\�!¶�IURP�WKH�PHQXOLVW�WKDW�DSSHDUV��UDWKHU�PLVOHDGLQJO\��WKLV�ZDV�ODEHOOHGµ� QRQH�!¶��L�H���ZLWK�QR�OLPLW��LQ�,&(&83������7KH�QRGH�VKRXOG�QRZ�MXVW�FRQWDLQ�WKH�&/�ODEHO��)LJXUH ��RYHUOHDI����7KLV�TXHU\�LV�D�OLWWOH�PRUH�JHQHUDO�WKDQ�EHIRUH�

)LJXUH�����7KH�)7)�:L]DUG�GLDORJ�ER[

)LJXUH�����&OHDULQJ�WKH�IXQFWLRQ�E\VHOHFWLQJ�µ��DQ\�!¶
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)LJXUH�����7KH�FRPSOHWHG�)7)
����7KH�)7)�:L]DUG��9HUVLRQ�,,�,&(&83�����FRQWDLQV�D�QHZ�ZD\�RI�JHQHUDWLQJ�)7)V�IURP�V\QWDFWLF�WUHHV��7KH�LGHD�LV�\RX�ILUVWPDUN�QRGHV�WR�LQFOXGH�WKHP�LQ�\RXU�)7)�DQG�WKHQ�FRQYHUW�WKHP�LQWR�D�TXHU\��,I�\RX�UHWXUQ�WRWKH�WUHH�ZH�VWDUWHG�ZLWK��VHH�)LJXUH �� RQ�SDJH �����\RX�FDQ�WU\�WKLV�RXW�x &OLFN�RQ�WKH�WUHH�ZLQGRZ�IRU�1HYHU�FDQ�LW �6�%�����������WR�EULQJ�LW�WR�WKH�IURQW�
x &OLFN�ZLWK�WKH�ULJKW�PRXVH�EXWWRQ�WR�PDUN�WKH�IROORZLQJ�QRGHV�¾ DGYHUELDO�SKUDVH��$��$93��¾ LQYHUWHG�RSHUDWRU��,1923��$8;���DQG¾ SURQRXQ�13�KHDG��13+'��3521��
x $OWHUQDWLYHO\�\RX�FDQ�VHOHFW�WKH�QRGH�DQG�WKHQ�SUHVV��,QVHUW!�RU�KLW�WKH�µ ¶��VHOHFW�QRGHIRU�ZL]DUG��EXWWRQ�x +LW� WKH� ELJ� µ:L]DUG¶� EXWWRQ� DJDLQ�7KLV� WLPH��)LJXUH ����WKHUH�DUH� IHZHURSWLRQV�7KH� FOHYHU� ELW� LV� KRZ� WKH� QHZ� ZL]DUGPDNHV� GHFLVLRQV� DERXW� KRZ� WR� GHDO� ZLWKQRGHV�LQ�WKH�WUHH�\RX�GLG�QRW�PDUN�,I� \RX� WLFN� WKH� ER[� WR� µPDNH� WUHH� OLQNVLPPHGLDWH¶�� WKH� )7)� UHWDLQV� DQ\� LQWHU�YHQLQJ� EODQN� QRGHV� �)LJXUH ���� OHIW��2WKHUZLVH�� GHSHQGLQJ� RQ� WKH� WRSRORJ\�WKHVH� QRGHV� PD\� EH� UHPRYHG� DQG� ZKLWHµHYHQWXDO¶�OLQNV�DUH�DGGHG��ULJKW�� )LJXUH�����7KH�QHZ�ZL]DUG�ZLQGRZ

)LJXUH�����7ZR�GLIIHUHQW�)7)V��ZLWK��OHIW��DQG�ZLWKRXW��ULJKW��LPPHGLDWH�WUHH�OLQNV�DQG�HPSW\�QRGHV�
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1RWH�WKHUH�PXVW�VWLOO�DOZD\V�EH�RQH�FRPPRQ�SDUHQW�QRGH�:H�VWURQJO\�UHFRPPHQG�\RX�H[SHULPHQW�ZLWK�WKH�:L]DUG��,&(&83�ZLOO�UHPHPEHU�WKH�QRGHV\RX¶YH�PDUNHG�LQ�WKH�WUHH�XQOHVV�\RX�FORVH�WKH�WUHH�ZLQGRZ�RU�FRQWLQXH�EURZVLQJ�WKH�RULJLQDOWH[W��6R�LI�\RXU�LQLWLDO�UHVXOWV�DUH�QRW�YHU\�XVHIXO��\RX�FDQ�FORVH�WKH�)7)�\RX�MXVW�FUHDWHG�DQGVLPSO\�WU\�DJDLQ�ZLWK�GLIIHUHQW�VHWWLQJV�7LS��,I�\RX�ILQG�\RXUVHOI�DSSO\LQJ�WKH�VDPH�:L]DUG�SDUDPHWHUV�WR�HYHU\�WUHH�\RX�FDQ�HYHQ�VNLSJRLQJ� WKURXJK� WKH� SURFHVV� RI� KLWWLQJ� µ2.¶� LQ� WKH� :L]DUG� ZLQGRZ�� -XVW� FOLFN� RQ� WKH� 1H[WWLPH����+LGH�WKLV�ZLQGRZ�RSWLRQ���7R�DOWHU�VHWWLQJV�JR�WR�4XHU\�_�:L]DUG�,,�RSWLRQV�����
����6DYLQJ�)7)V2QFH�\RX�KDYH�FUHDWHG�DQ�)7)��\RX�FDQ�VDYH�LW�IRU�IXWXUH�XVH�DV�IROORZV�x :LWK�WKH�)7)�RSHQ��FOLFN�RQ�WKH�ODUJH�6DYH�EXWWRQ�7KH�6DYH�GLDORJ�ER[�ZLOO�DSSHDU�x 6HOHFW�WKH�GULYH�DQG�GLUHFWRU\�ZKHUH�\RX�ZLVK�WR�VDYH�WKH�ILOH�x 7\SH�LQ�WKH�QDPH�RI�WKH�)7)�\RX�ZLVK�WR�VDYH��VD\�µGREMHFW¶�IRU�DQ�)7)�GHVLJQHG�WR�ILQGGLUHFW�REMHFWV��\RX�FDQ�XVH�D�PD[LPXP�RI���FKDUDFWHUV�LQ�WKH�ILOHQDPH���7KH�ILOHQDPH�ZLOOEH�µGREMHFW�IWI¶�x &OLFN�RQ 2.�7R� RSHQ� D� VDYHG� )7)�� FOLFN� RQ� WKH� ODUJH� 2SHQ EXWWRQ� RQ� WKH� EXWWRQ� EDU� DQG� VHOHFW� WKHDSSURSULDWH�ILOH�127(��$OO�WKH�)7)V�LOOXVWUDWHG�LQ�*HWWLQJ�6WDUWHG DUH�DYDLODEOH�RQ�WKH�&'��LQ�WKH�([DPSOHVGLUHFWRU\�
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3$57����6XEFRUSRUD6HDUFKHV�LQ�,&(&83�DUH�FDUULHG�RXW�DFURVV�WKH�ZKROH�FRUSXV�XQOHVV�\RX�VSHFLI\�RWKHUZLVH��,I\RX�DUH�RQO\�LQWHUHVWHG�LQ�FDUU\LQJ�RXW�UHVHDUFK�LQWR�D�SDUWLFXODU�VXEFRUSXV��RU�ZLVK�WR�FRQWUDVWRQH�SDUW�RI�D�FRUSXV�ZLWK�DQRWKHU��\RX�PXVW�ILUVW�GHILQH�WKHVH�VXEFRUSRUD�:KDW� LI� ZH� ZDQWHG� WR� UHVWULFW� D� VHDUFK� WR�� VD\�� MXVW� WKH/RQGRQ�/XQG�SDUW�RI�'&36(��RU�WKH�,&(�*%�ZULWWHQ�WH[WV"
7KH�7H[W�)UDJPHQW��1RGH��9DULDEOH�DQG�5DQGRP�6DPSOHTXHU\� ZLQGRZV� DOO� FRQWDLQ� D� SDQHO� �ULJKW�� ZKLFK� OHWV� \RXDSSO\�WKH�TXHU\�WR�D�JLYHQ�VXEFRUSXV�7KLV�SDQHO�OHWV�\RX�DSSO\�WKH�VHDUFK�WR�WKH�FXUUHQWO\�YLVLEOH VXEFRUSXV��7KLV�PHDQV�HLWKHU�WKHFXUUHQWO\� VHOHFWHG� VXEYDOXH� LQ� WKH� &RUSXV� 0DS� �6HFWLRQ� ���� EHORZ��� RU� WKH� FXUUHQW� TXHU\UHVXOWV��6HFWLRQ������
����6HDUFKLQJ�ZLWKLQ�D�JLYHQ�VXEFRUSXV,Q�RXU�ILUVW�H[DPSOH�ZH�ZLOO�DSSO\�WKH�VLPSOH�7H[W�)UDJPHQW�TXHU\�µSOD\¶�WR�WKH�//&�VRXUFHGSDUW�RI�'&36(��7KLV�LQYROYHV�WZR�VWDJHV�
6WDJH����GHILQH�WKH�VXEFRUSXV
x 2SHQ�WKH�&RUSXV�0DS��LI�FORVHG��E\�KLWWLQJ�WKH�ODUJH�0DS�EXWWRQ�x 6HOHFW�6RXUFH� &RUSXV�XVLQJ� WKH� YDULDEOH� VHOHFWRU��7R� GR� WKLV�� GRXEOH�FOLFN� RQ� WKH� WLWOHOLQH�DQG�ORFDWH�6RXUFH�&RUSXV�LQ�WKH�VHOHFWRU��$OWHUQDWLYHO\��SUHVV��)�!�DQG�WKHQ�µ(QG¶�x 1H[W��RSHQ�WKH�6RXUFH�&RUSXV�YDULDEOH�LQ�WKH�FRUSXV�PDS�WR�VKRZ�LWV�VXEYDOXHV�� LFH�JEDQG� OOF��<RX�FDQ�FOLFN�RQ� WKH� µ([SDQG� WR�YDOXHV¶�EXWWRQ� �µ ¶�� RU� SUHVV��&WUO!� DQG� µ�¶WRJHWKHU��)LQDOO\��VHOHFW�µOOF¶�6WDJH����DSSO\�WKH�VHDUFK
x &OLFN� RQ� WKH� ODUJH�7H[W EXWWRQ� RQ� WKH� EXWWRQ� EDU�7KH� µDSSO\� WR¶� SDQHO� VKRXOG� QRZ� VKRZ� µ:KROHFRUSXV¶�DQG�µLFH�JE¶�x 7\SH�µSOD\¶�DQG�VHOHFW�µOOF¶ LQ�WKH�SDQHO��)LJXUH�����&OLFN�RQ�2.�
����2SHQLQJ�DQG�EURZVLQJ�D�VXEFRUSXV:H�KDYH�ORRNHG�DW�D�W\SLFDO�VXEFRUSXV�LQ�'&36(��2XUVHFRQG�H[DPSOH�FRQFHUQV�D�W\SLFDO�FRQWUDVW�LQ�,&(�*%�EHWZHHQ�VSHHFK�DQG�ZULWLQJ��:H�ZLOO�GHILQH�DQG�EURZVHD�VXEFRUSXV�RI�ZULWWHQ�WH[WV�LQ�,&(�*%��DQG�WKHQ�DSSO\RXU�TXHULHV�WR�WKLV�VXEFRUSXV�

)LJXUH����7KH�µDSSO\�WR�VXEFRUSXV¶�SDQHO

)LJXUH�����$SSO\LQJ�D�VHDUFK�IRU�µSOD\¶WR�,&(�*%�SDUW�RI�'&36(
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x ,I� WKH�&RUSXV�0DS� LV�FORVHG��RSHQ� LW� DJDLQ�E\�FOLFNLQJRQ�WKH�0DS EXWWRQ��7H[W�&DWHJRU\ VKRXOG�EH�YLVLEOH�LQWKH�9DULDEOH�VHOHFWRU�±�LI�QRW��SUHVV��)�!�DQG�µ+RPH¶�x 6HOHFWLYHO\� H[SDQG� WKH�PDS� E\� GRXEOH�FOLFNLQJ� RQ� WKHLFRQV�PDUNHG�ZLWK�D�µSOXV¶��)LJXUH�����ULJKW��7H[W� &DWHJRU\� LV� WKH� SULQFLSDO� VDPSOLQJ� YDULDEOH IRU� WKHFRUSXV�� 7KH� PDMRU� VXEGLYLVLRQ� LQ� ,&(�*%� LV� EHWZHHQVSHHFK�DQG�ZULWLQJ��7KH� VSRNHQ�FDWHJRU\� LV� WKHQ� VSOLW� LQWRGLDORJXH�� PRQRORJXH� DQG� PL[HG�� '&36(� FRQWDLQV� VSRNHQPDWHULDO� RQO\�� DQG� LV� VXEGLYLGHG� LQWR� GLIIHUHQW� W\SHV� RIVSHHFK� WUDQVFULSW�� LQFOXGLQJ� IRUPDO� DQG� LQIRUPDO� GLDORJXHDQG�RWKHU�W\SHV�RI�VSHFLDOL]HG�VSHHFK�7KH�PDS�H[SDQGV�ILUVW�WR�VKRZ�WKH�WZR�PDMRU�VXEGLYLVLRQV�RI�WKH�FRUSXV��VSRNHQ�DQG�ZULWWHQ�x 6HOHFW�ZULWWHQ DQG�FOLFN�RQ�WKH�ODUJH�%URZVH EXWWRQ�DW�WKH�WRS�ULJKW��RU�KLW��)�!��$OO�WKH�ZULWWHQ�WH[WV�DSSHDU�LQ�D�QHZ�ZLQGRZ��)LJXUH������VWDUWLQJ�ZLWK�WKH�ILUVW��:�$�����

)LJXUH�����$�VXEFRUSXV�RI�ZULWWHQ�WH[WV�LQ�,&(�*%1RWLFH�WKDW�WKLV�ZLQGRZ�LV�KHDGHG�4XHU\���7(;7�&$7(*25<� �:5,77(1�7KLV�LV�D�YLHZ�RI�WKH�VXEFRUSXV�RI�DOO�WKH�ZULWWHQ�WH[WV�LQ�,&(�*%�
����6HDUFKLQJ�LQ�DQ�RSHQ�VXEFRUSXV1RZ� OHW� XV� FRQGXFW� D� VHDUFK� ZLWKLQ� WKLV� VXEFRUSXV�� 7KH� VHDUFK� SURFHGXUHV� DUH� H[DFWO\� WKHVDPH�DV� WKRVH� RXWOLQHG� LQ� µ6WDJH� �¶� LQ� WKH� SUHYLRXV� VHFWLRQ��$JDLQ�� EHIRUH� \RX� ODXQFK� HDFKVHDUFK��\RX�VSHFLI\�ZKHWKHU�LW�VKRXOG�LQFOXGH�WKH�ZKROH�FRUSXV�RU�\RXU�GHILQHG�VXEFRUSXV�6XSSRVH�ZH�SHUIRUP�D�VLPSOH�OH[LFDO�VHDUFK�IRU�WKH�ZRUG�DSSOH�x &OLFN�RQ�WKH�7H[W EXWWRQ��,Q�WKH�7H[W�)UDJPHQW ER[�WKDW�RSHQV��W\SH�µDSSOH¶�

)LJXUH�����3DUW�RI�WKH,&(�*%�&RUSXV�0DS��RUJDQLVHGE\�7H[W�&DWHJRU\
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7KH�µDSSO\�WR¶�SDQHO�RI�WKLV�GLDORJ�ER[��VHH�)LJXUH�����RIIHUV�WZR�FKRLFHV��µ:KROH�FRUSXV¶�DQGµ4XHU\���7(;7�&$7(*25<� �:5,77(1�¶��SDUW�RI�WKLV�ZLOO�EH�KLGGHQ��x 6HOHFW�WKH�VHFRQG�RSWLRQ�WR�VHDUFK�ZLWKLQ�WKH�FXUUHQW�TXHU\�ZLQGRZ�x &OLFN�RQ�2. WR�ODXQFK�WKH�VHDUFK�7KH�VHDUFK�UHWULHYHV�IRXU�LQVWDQFHV�RI�DSSOH LQ�WKH�ZULWWHQ�FRUSXV��7KH�UHVXOWV�DUH�GLVSOD\HG�LQD�QHZ�ZLQGRZ��EHORZ��1RWLFH�WKDW�WKLV�UHVXOWV�ZLQGRZ�LV�KHDGHG�4XHU\���DSSOH�DQG�7(;7�&$7(*25<� �:5,77(1�

)LJXUH�����5HVXOWV�RI�WKH�VHDUFK�IRU�³DSSOH´�LQ�ZULWWHQ�WH[WV
7LS��7KLV�YLHZ�LV�ZRUG�ZUDSSHG�WR�VKRZ�DOO�WKH�H[DPSOHV�x 7R�VZLWFK�WR�WKLV�PRGH��SUHVV��)�!�D�IHZ�WLPHV��GRXEOH�FOLFN�RQ�WKH�WRWDOQXPEHU�RI�WH[W�XQLWV�LQ�WKH�VWDWXV�OLQH��RU�VHOHFW�ZRUG�ZUDS�PRGH�IURP�WKHEXWWRQ�EDU��)LJXUH�����
����&RPELQLQJ�YDULDEOHV�WR�EXLOG�VSHFLDOLVHG�VXEFRUSRUD6XEFRUSRUD�FDQ�EH�PRUH�FRPSOH[�WKDQ�VLPSOH�VXEFDWHJRULHV�RI�WKH�FRUSXV��7H[WFDWHJRULHV�FDQ�EH�FRPELQHG�ZLWK�HDFK�RWKHU��DQG�ZLWK�RWKHU�YDULDEOHV��VXFK�DVVSHDNHU�DJH�DQG�JHQGHU��,Q�RXU�ILQDO�H[DPSOH��XVLQJ�,&(�*%�ZH�ZLOO�GHILQH�DVXEFRUSXV�RI�XWWHUDQFHV�E\�IHPDOH�VSHDNHUV�LQ�WHOHSKRQH�FDOOV�x &OLFN�RQ�0DS DQG�H[SDQG�WKH�VSRNHQ�FRPSRQHQW�E\�GRXEOH�FOLFNLQJ�RQ�WKH� LFRQ�x ([SDQG� WKLV�EUDQFK�E\�GRXEOH�FOLFNLQJ�RQ� WKH� LFRQ�� XQWLO� \RX� KDYH� RSHQHG� VSRNHQ�GLDORJXH��SULYDWH��DV�LQ�)LJXUH��� RQ�SDJH����7ZR�VXEFDWHJRULHV�DSSHDU�XQGHU�SULYDWH��GLUHFW�FRQYHUVDWLRQV�DQG�WHOHSKRQH�FDOOV�x &OLFN�RQ�WHOHSKRQH�FDOOV WR�KLJKOLJKW�WKLV�WH[W�FDWHJRU\�x &OLFN�RQ�WKH�ODUJH�%URZVH EXWWRQ�DW�WKH�WRS�ULJKW�

)LJXUH����&KRRVLQJZRUG�ZUDSPRGH
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3DJH���

$�VXEFRUSXV�FRQWDLQLQJ�MXVW�WKH�WHOHSKRQH�FDOOV�RSHQV�LQ�D�QHZ�UHVXOWV�ZLQGRZ��<RXU�VFUHHQVKRXOG�QRZ�ORRN�VRPHWKLQJ�OLNH�)LJXUH�����1RWLFH�WKDW�WKLV�UHVXOWV�ZLQGRZ�LV�KHDGHG�4XHU\���7(;7�&$7(*25<� �7(/(3+21(�&$//6�1RZ�ZH�ZLOO�UHILQH�WKH�VXEFRUSXV�WR�RQH�RI�IHPDOH�VSHDNHUV�LQ�WHOHSKRQH�FDOOV�x :LWKRXW� FORVLQJ� WKH� UHVXOWV�ZLQGRZ�� UHWXUQ� WR� WKH� &RUSXV�0DS�� DQG� VHOHFW� 63($.(5*(1'(5 IURP�WKH�9DULDEOH�6HOHFWRU��XVH�WKH�PRXVH�WR�FOLFN�DQG�VFUROO�GRZQ��x 'RXEOH�FOLFN� RQ� WKH� µZRUOG¶� LFRQ� QH[W� WR� µ,&(�*%¶�� 7KH� PDS� H[SDQGV� WR� VKRZ� WKUHHYDOXHV��IHPDOH��PDOH��DQG�FR�DXWKRUHG�x &OLFN�RQ IHPDOH�WR�KLJKOLJKW�WKLV�YDOXH�$W�WKLV�SRLQW�ZH�ZLOO�LQWURGXFH�RQH�RI�,&(&83¶V�VSHFLDO�IHDWXUHV��³GUDJ�DQG�GURS´�x 3UHVV�DQG�KROG�GRZQ�WKH�OHIW�PRXVH�EXWWRQ�RQ�WKH�µ ¶�LFRQ�QH[W�WR�IHPDOH�LQ�WKH�PDS�7KH� TXHU\� HOHPHQW�� µ ¶�� ZLOO� H[SDQG� XQGHU� WKH� PRXVH� DUURZ�� 7KLVHOHPHQW�FDQ�EH�GUDJJHG�DURXQG�WKH�VFUHHQ�E\�KROGLQJ�GRZQ�WKH�PRXVH�EXWWRQ�DQG�PRYLQJ�WKHPRXVH��)LJXUH ����x 'UDJ� µ ¶ DFURVV� WKHVFUHHQ�ZLWK� WKH�PRXVH��'URS� LW� LQWR� WKH� ZLQGRZFRQWDLQLQJ�WKH�VXEFRUSXV�RI�WHOHSKRQH�FDOOV�7KLV�ZLQGRZ�LV�DXWRPDWLFDOO\�XSGDWHG��,W�QRZ�GLVSOD\VRQO\� WKRVH� XWWHUDQFHV� LQ� WHOHSKRQH� FDOOV� VSRNHQ� E\ZRPHQ�� &OLFN� RQ� WKH� UHVXOWV� ZLQGRZ�� <RXU� VFUHHQ

)LJXUH�����6XEFRUSXV�RI�WHOHSKRQH�FDOOV

)LJXUH�����'UDJJLQJ�DQ�HOHPHQW�IURP�WKH&RUSXV�0DS
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3DJH���

VKRXOG�QRZ�ORRN�VRPHWKLQJ�OLNH�)LJXUH�����7KH�UHVXOWV�ZLQGRZ�LV�QRZ�KHDGHG�4XHU\���7(;7�&$7(*25<� �7(/(3+21(�&$//6�DQG�63($.(5�*(1'(5� �)(0$/(�7KLV�µGUDJ�DQG�GURS¶�PHWKRG�FDQ�EH�XVHG�WR�FUHDWH�DQ\��IHDVLEOH��VXEFRUSXV��E\�FRPELQLQJ�DQ\RI�WKH�YDULDEOHV�LQ�WKH�FRUSXV�PDS�,W�FDQ�DOVR�EH�XVHG�WR�FUHDWH�FRPSOH[�TXHULHV�E\�FRPELQLQJ�)7)V��)RU�PRUH�LQIRUPDWLRQ��VHH'UDJ�DQG�'URS�/RJLF��S����7LS� :KHQ�GHDOLQJ�ZLWK�VHYHUDO�ZLQGRZV�� WKH\�ZLOO�RYHUODS�XQOHVV�\RX�RUJDQLVH� WKHP�XVLQJWLOH�ZLQGRZ�RSWLRQV��7U\�XVLQJ�:LQGRZ�_�7LOH�+RUL]RQWDO RU�7LOH�9HUWLFDO�

)LJXUH�����$�VXEFRUSXV�RI�XWWHUDQFHV�E\�IHPDOH�VSHDNHUV�LQ�WHOHSKRQH�FDOOV
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3DJH���

3$57����6DYLQJ�\RXU�5HVXOWV
����6DYLQJ�WKH�UHVXOWV�RI�D�VHDUFK7KH UHVXOWV�RI�DQ\�VHDUFK�FDQ�EH�VDYHGE\� FOLFNLQJ� RQ� WKH� ODUJH�6DYH EXWWRQDW�WKH�WRS�RI�WKH�VFUHHQ�7KH�6DYH�WR�'LVN ZLQGRZ�ZLOO�DSSHDU�)LJXUH ����x )URP�WKH�RSWLRQV�RIIHUHG��VHOHFW�ZKHWKHU�\RXZLVK� WR� VDYH� WKH� :KROH� TXHU\ �DOO� WKHFLWDWLRQV��RU�-XVW�FXUUHQW�WH[W�XQLW�x ,I�\RX�KLW�6DYH�ZKHQ�YLHZLQJ�D�WUHH��\RX�ZLOOVHH�RSWLRQV�IRU�MXVW�VDYLQJ�WKDW�WH[W�XQLW�<RX�DUH�RIIHUHG�VHYHUDO�FKRLFHV�DERXW�WKH�W\SH�RI�LQIRUPDWLRQ�WR�VDYH��3ODLQ�WH[W� 7DJJHG�WH[WDQG�3DUVHG�WH[W��7KHVH�GLIIHUHQW�IRUPDWV�DUH�VXPPDULVHG�LQ�7DEOH � RYHUOHDI�7KH�PDWFKLQJ� SDUW� RI� WKH� WH[W� FDQ� EH� KLJKOLJKWHG� LQ� WKH� RXWSXW� ILOH� E\� VHOHFWLQJ� WKH�0DWFKRSWLRQ� LQ� WKH� 6DYH� WR� 'LVN GLDORJ� ER[��:KHQ� WKLV� RSWLRQ� LV� VHOHFWHG�� PDWFKLQJ� ZRUGV� DUHHQFORVHG�ZLWKLQ�PDUNV�OLNH�WKLV�³

>���� @

´�LQ�WKH�RXWSXW�ILOH�7KH�6DYH�WR�'LVN FRPPDQG�DOVR�OHWV�\RX�VDYH�0DUNXS�LQ�WKH�RXWSXW�ILOH��6WUXFWXUDO�PDUNXSHQFRGHV�IHDWXUHV�RI�WKH�WH[W�VXFK�DV�SDUDJUDSK�ERXQGDULHV��EROGIDFH�SULQW��VHOI�FRUUHFWLRQV��DQGRYHUODSSLQJ� VSHHFK�� ,Q� VHOHFWLQJ� WKLV� RSWLRQ�� \RX� VKRXOG� EH� DZDUH� WKDW� VSRNHQ� WH[WV� LQSDUWLFXODU�FRQWDLQ�D�JUHDW�GHDO�RI�VWUXFWXUDO�PDUNXS��DOWKRXJK�LW�UHPDLQV�KLGGHQ�LQ�,&(&83¶VGHIDXOW�YLHZ���8QOHVV�\RX�DUH�VSHFLILFDOO\� LQWHUHVWHG� LQ� WKLV�DQQRWDWLRQ�� LW� LV�XVXDOO\�QRW�YHU\XVHIXO�WR�VDYH�LW�LQ�WKH�RXWSXW�7KH�ILQDO�RSWLRQ��&RQWH[W��OHWV�\RX�VDYH�FRQWH[W�VHQWHQFHV��VHH�6HFWLRQ������DV�VLPSOH�WH[W�:KHQ�\RX�KDYH�VHOHFWHG�DOO�\RXU�RSWLRQV�x 7\SH�LQ�WKH�ILOHQDPH��D�PD[LPXP�RI���FKDUDFWHUV���&OLFN�RQ�2.�127(� %\�GHIDXOW�DOO�UHVXOWV�DUH�VDYHG�WR�D�GLUHFWRU\�FDOOHG�µRXWSXW¶�RQ�\RXU�KDUG�GLVN��VXFKDV�F�?RXWSXW��:LWK�D�QHWZRUN�OLFHQFH�WKH�VRIWZDUH�PD\�EH� LQVWDOOHG�DFURVV�D�VKDUHG�QHWZRUNEXW� LW� LV�D�JRRG�SROLF\� WR�PDNH�VXUH� WKDW�H[SRUWHG�PDWHULDO� LV�VDYHG� LQ�D�XVHU¶V�SHUVRQDO� ILOHVSDFH���,W�LV�QRW�D�JRRG�LGHD�WR�H[SRUW�PDWHULDO�GLUHFWO\�WR�D�IORSS\�GLVN�EHFDXVH�UHVXOWLQJ�ILOHVFDQ�EH�ODUJH��<RX�FDQ�QRZ�DOVR�RXWSXW�UHVXOWV�LQ�DQ�6*0/�IRUPDW��ZKLFK�LV�PRUH�YHUERVH�WKDQ�WKH�VWDQGDUGYHUVLRQV��<RX�FDQ�DOVR�H[SRUW� FRUSXV�PDS�DQG� OH[LFRQ� WDEOHV� WR�GLVN��)RU�PRUH� LQIRUPDWLRQVHH�WKH�RQ�OLQH�KHOS�ILOHV�

)LJXUH�����7KH�6DYH�WR�'LVN�GLDORJ�ER[
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3DJH���

7DEOH����)RUPDW�RSWLRQV�IRU�VDYHG�VHDUFK�UHVXOWV��'&36(�DOVR�VDYHV�WKH�,&(�*%�RU�//&�WH[W�FRGH�
����6DYLQJ�&RUSXV�0DS�WDEOHV�DQG�/H[LFRQV<RX� FDQ� DOVR� FOLFN� RQ� WKH� 6DYH� EXWWRQ� WR� VDYH� PDWHULDO� IURP� WKH� FRUSXV� PDS�� OH[LFRQ� RUJUDPPDWLFRQ��,Q�WKLV�FDVH�WKH�ZLQGRZ�RIIHUV�GLIIHUHQW�RSWLRQV��LQFOXGLQJ�WKH�RSWLRQ�RI�VDYLQJWDEOHV�RI�VWDWLVWLFV�LQ�D�IRUP�WKDW�FDQ�EH�HDVLO\�UHDG�E\�D�VSUHDGVKHHW�SURJUDP��)LOHV�DUH�VDYHGDV�SODLQ�WH[W��WDEOHV�ZLWK�µWDE¶�FKDUDFWHUV�EHWZHHQ�FROXPQV�

)LJXUH�����2XWSXWWLQJ�GDWD�IURP�WKH�FRUSXV�PDS��OH[LFRQ�DQG�JUDPPDWLFRQ

3ODLQ�WH[W�3ODLQ�WH[W�RXWSXWILOHV�KDYH�WKH�ILOHH[WHQVLRQ��W[W�
7KLV�ZLOO�VDYH�RQO\�WKH�OH[LFDO�LWHPV��SDXVHV��DQG�SXQFWXDWLRQ�H�J� <ICE-GB:S1A-020 #221:1:B>

Does she play tennis

7DJJHG�WH[W�[[[�WDJ� 7KLV�VDYHV�DOO�OH[LFDO�LWHPV�WRJHWKHU�ZLWK�WKHLU�JUDPPDWLFDO�WDJV�H�J� <ICE-GB:S1A-020 #221:1:B>
Does <AUX(do,pres)> she <PRON(pers,sing)>
play <V(montr,infin)> tennis <N(com,sing)>

3DUVHG�WH[W�[[[�WUH� ,Q�WKLV�IRUPDW��WKH�VDYHG�WH[W�FRQWDLQV�DOO�OH[LFDO�LWHPV��JUDPPDWLFDOWDJV��DQG�V\QWDFWLF�ODEHOV��7KH�RXWSXW�LV�LQ�WKH�IRUP�RI�DQ�LQGHQWHGILOH�� LQ�ZKLFK� WKH� LQGHQWV�FRUUHVSRQG� WR� WKH�JUDPPDWLFDO� KLHUDUFK\LQ�WKH�WUHH�H�J� <ICE-GB:S1A-020 #221:1:B>
PU,CL(inter,montr,pres)
INTOP,AUX(do,pres) {Does}
 SU,NP()
  NPHD,PRON(pers,sing) {she}
 VB,VP(montr,pres,do)
MVB,V(montr,infin) {play}

 OD,NP()
NPHD,N(com,sing) {tennis}
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3DJH���

3$57����$GYDQFHG�)HDWXUHV+HUH�ZH�EULHIO\�LQWURGXFH�IRXU�YHU\�XVHIXO�DGYDQFHG�IHDWXUHV�RI�,&(&83��7ZR�RI�WKHP��'UDJDQG�'URS� /RJLF� DQG� 5DQGRP� 6DPSOLQJ�� ZHUH� DYDLODEOH� LQ� ,&(&83� ����� 7KH� ODVW� WZR�� WKHOH[LFRQ�DQG�JUDPPDWLFRQ��DUH�QHZ�WR�,&(&83�����
����'UDJ�DQG�'URS�/RJLF,Q�3DUW� ��� 6XEFRUSRUD��ZH� VKRZHG�KRZ�\RX� FDQ� GUDJ� D� YDULDEOH� IURP� WKH�&RUSXV�0DS� LQWRDQRWKHU�ZLQGRZ�WR�FRPELQH�TXHULHV�DQG�FUHDWH�D�VXEFRUSXV�7KLV� ³GUDJ� DQG� GURS´� WHFKQLTXH� KDV� RWKHU� LPSRUWDQW� DSSOLFDWLRQV� LQ� ,&(&83�� <RX� FDQFRPELQH�TXHULHV�ZLWK�HDFK�RWKHU��DQG�GUDJ�SDUW�RI�RQH�TXHU\�LQWR�DQRWKHU��<RX�FDQ�HYHQ�GURSDQ�HOHPHQW�LQWR�WKH�FRUSXV�PDS�WR�DGG�D�FROXPQ�WR�WKH�WDEOH�RI�VWDWLVWLFV�<RX�FDQ�HGLW�D�FRPELQHG�TXHU\��DQG�WKH�ORJLFDO�UHODWLRQVKLSV�EHWZHHQ�HOHPHQWV�LQ�WKH�TXHU\�E\�RSHQLQJ�WKH�ORJLF�HGLWRU�LQ�WKH�TXHU\�UHVXOWV�ZLQGRZ�'UDJ� DQG� GURS� ORJLF� LV� H[SODLQHG� LQ� GHWDLO� LQ� WKH�PDLQ� KHOS�PDQXDO�� )RU�PRUH� LQIRUPDWLRQ�FOLFN�RQ�+HOS�_�&RPELQLQJ�4XHULHV�
����5DQGRP�6DPSOLQJ7KH�5DQGRP FRPPDQG�DOORZV�\RX�WR�FUHDWH�D�UDQGRP�VDPSOH�RI�WKH�FRUSXV��7KLVLV� SDUWLFXODUO\� XVHIXO� ZKHQ� \RX� DUH� LQYHVWLJDWLQJ� KLJK�IUHTXHQF\� LWHPV�� VXFK� DVQRXQV�RU�FODXVHV�� ,Q�PDQ\�FDVHV�\RX�PD\�ZLVK� WR� UHWULHYH� MXVW� D� VPDOO� VDPSOH�RIWKHVH��UDWKHU�WKDQ�HYHU\�LQVWDQFH�LQ�WKH�FRUSXV�x 7R�JHQHUDWH�D�UDQGRP�VDPSOH�FOLFN�RQ�WKH�ODUJH�5DQGRP EXWWRQ�RQ�WKH�EXWWRQ�EDU�7KLV�RSHQV�WKH�5DQGRP�6DPSOH�GLDORJ�ER[�VKRZQ�LQ�)LJXUH����

)LJXUH�����7KH�5DQGRP�6DPSOH�GLDORJ�ER[
x 6SHFLI\�WKH�SHUFHQWDJH�RI�WKH�VDPSOH� �����JHQHUDWHV�WKH�ZKROH�FRUSXV�����DQ�HPSW\�OLVW�$�QXPEHU�EHWZHHQ���DQG�����JHQHUDWHV�D�JHQXLQH�UDQGRP�VDPSOH�RI�WKH�FRUSXV�7KLV�UDQGRP�VDPSOH�FDQ�WKHQ�EH�FRPELQHG�ZLWK�RWKHU�TXHULHV�XVLQJ�GUDJ�DQG�GURS��,W�FDQ�DOVREH�VDYHG�IRU�ODWHU�UHWULHYDO��XVLQJ�WKH�6DYH FRPPDQG��7KLV�DOORZV�\RX�WR�FRPSDUH�D�QXPEHU�RITXHULHV�RYHU�WKH�VDPH�UDQGRP�VHW�RI�VHQWHQFHV�
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3DJH���

����7KH�/H[LFRQ7KH�/H[LFRQ� LV� D� QHZ� IHDWXUH� LQ� ,&(&83������(YHU\�ZRUG� LQ� WKH� FRUSXV�KDV� DQHQWU\�LQ�WKH�OH[LFRQ��(YHU\�GLVWLQFW�JUDPPDWLFDO�WDJ��LQFOXGLQJ�WKH�SDUW�RI�VSHHFK�IRU�HDFK�ZRUG�LV�JLYHQ�D�VXE�HQWU\�x &OLFN�RQ�WKH�ODUJH�EXWWRQ�PDUNHG�/H[LFRQ��RU�VHOHFW�&RUSXV�_�/H[LFRQ�7KH�/H[LFRQ�ZLQGRZ�ZLOO�RSHQ��,W�ORRNV�OLNH�WKH�FRUSXV�PDS��VHH�6HFWLRQ������x &OLFN�RQ�WKH�µH[SDQG�DOO¶�EXWWRQ��µ ¶���7KH�GLVSOD\�VKRXOG�ORRN�OLNH�)LJXUH����

)LJXUH�����'HIDXOW�/H[LFRQ�YLHZ7KH�GHIDXOW�YLHZ�LV�D�IODW�OLVW�RI�HYHU\�GLVWLQFW�OH[LFDO�LWHP�DQG�LWV�ZRUG�FODVV�WDJ�<RX� FDQ� EURZVH� WKH� OH[LFRQ� XVLQJ� WKH� FXUVRU� NH\V� DQG� PRXVH�� RU� XVLQJ� WKH� 4XLFN� )LQGFRPPDQG��VHH�)LJXUH�� RQ�SDJH�����LQ�WKH�EXWWRQ�EDU��)LJXUH��� VKRZV�KRZ�WKH�H[FODPDWLRQPDUN� LV� DQDO\VHG� LQ� ,&(�*%�� $OWKRXJK� LW� LV� PRVWO\� WUHDWHG� DV� D� SXQFWXDWLRQ� V\PERO�RFFDVLRQDOO\�����RI�WKH�WLPH��LW�LV�WUHDWHG�DV�SDUW�RI�D�FRPSRXQG�QRXQ�

)LJXUH�����7KH�OH[LFRQ�HQWU\�IRU�D�VLQJOH�H[FODPDWLRQ�PDUN,W�LV�RIWHQ�XVHIXO�WR�RUJDQLVH�WKH�OH[LFRQ�WR�IRFXV�LW�RQ�D�SDUWLFXODU�WDVN�<RX�FDQ�GR�WKLV�LQ�WZR�PDLQ�ZD\V��E\�UHVWULFWLQJ�DQG�E\�VWUXFWXULQJ�WKH�OH[LFRQ��/HW¶V�UHVWULFWWKH�OH[LFRQ�JUDPPDWLFDOO\�DQG�OH[LFDOO\�
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x 3UHVV�WKH�µOH[LFRQ�RSWLRQV¶��µ ¶��EXWWRQ�x 7\SH�µ1¶��QRXQ��LQWR�WKH�1RGH�UHFWDQJOH�DQGµIL
¶��VWDUWV�ZLWK�³IL´��LQWR�WKH�:RUG�RQH�x +LW�2.�7KLV� ZLOO� FUHDWH� D� OH[LFRQ� RI� DOO� QRXQV� VWDUWLQJZLWK�WKH�OHWWHUV�IL��DV�LQ�)LJXUH����x 'RXEOH�FOLFN� RQ� RQH� RI� WKHVH� HOHPHQWV�,&(&83� VKRZV� PDWFKLQJ� FDVHV� LQ� D� QHZZLQGRZ�7LS� \RX� FDQ� PDNH� \RXU� /H[LFRQ� YLHZDXWRPDWLFDOO\�XSGDWH� WKLV�VHFRQG�ZLQGRZ�DV�\RXEURZVH�WKH�OH[LFRQ��E\�VZLWFKLQJ�RQ�µDXWRFRQQHFW¶��µ ¶��EHIRUH RSHQLQJ�WKH�ZLQGRZ�7LS� XVH�:LQGRZ�_�7LOH�9HUWLFDO WR�RUJDQLVH�\RXU�YLHZ�

)LJXUH�����9LHZLQJ�FDVHV�LQ�WKH�OH[LFRQ����7KH�*UDPPDWLFRQ7KH�*UDPPDWLFRQ�LV�VLPLODU�WR�WKH�OH[LFRQ��(YHU\�V\QWDFWLF�QRGH�LQ�WKH�FRUSXV�KDVDQ� HQWU\� LQ� WKH� JUDPPDWLFRQ�� %\� GHIDXOW� WKH� VWUXFWXUH� LV� IODW�� VR� W\SLFDOO\� \RXZRXOG�ILUVW�KDYH�WR�GHILQH�LWV�VWUXFWXUH��7R�VWUXFWXUH�WKH�JUDPPDWLFRQ�x 2SHQ�WKH�WRRO�E\�FOLFNLQJ�RQ�WKH�ELJ�*UDPPDU�EXWWRQ�x &OLFN�RQ�WKH�µJUDPPDWLFRQ�RSWLRQV¶��µ ¶��EXWWRQ�7KH� IROORZLQJ� LV� D� W\SLFDO� H[DPSOH� RI� D� VWUXFWXUHG� JUDPPDWLFRQ�� ,W� LV� VXEGLYLGHG� ILUVW� E\IXQFWLRQ�DQG�VHFRQG�E\�FDWHJRU\�

)LJXUH�����6HWWLQJ�OH[LFRQ�RSWLRQV
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3DJH���

)LJXUH�����*UDPPDWLFRQ�VWUXFWXUHG�E\�IXQFWLRQ��WKHQ�FDWHJRU\7KH�RSWLRQV�ZLQGRZ��)LJXUH�����OHWV�\RX�VWUXFWXUH�DQG�OLPLW�WKH�JUDPPDWLFRQ��*UDPPDWLFRQDQG�OH[LFRQ�RSWLRQV�DUH�YHU\�VLPLODU��<RX�FDQ�UHVWULFW�WKH�JUDPPDWLFRQ�WR�MXVW�QRXQ�SDWWHUQV�VD\��E\�HQWHULQJ��µ1¶��LQWR�1RGH��<RX�FDQ�DOVR�VWUXFWXUH�LW�XVLQJ�WKH�WDEEHG�RSWLRQV�D� 5HYHDO�RU�KLGH�SDUWV�RI�HDFK�QRGH�E� &UHDWH�D�WUHH�VWUXFWXUH�IRU�WKH�JUDPPDWLFRQ�E\�PDNLQJ�D�µSDWK¶��)LJXUH�����ULJKW��F� 6SHFLI\�WKH�VRUWHG�RUGHU�RI�OHDYHV�

)LJXUH�����'LIIHUHQW�JUDPPDWLFRQ�RSWLRQV/LNH� WKH� FRUSXV�PDS� �VHH�6HFWLRQ� ����� SDJH� ����� WKH� JUDPPDWLFRQ� DQG� OH[LFRQ� DOVR� VXSSRUWVWDWLVWLFDO� WDEOHV� FDOFXODWHG� IURP� WKH� FRUSXV�� $V� \RX� FDQ� VHH� LQ� )LJXUH� ���� HDFK� FROXPQFRUUHVSRQGV�WR�D�VLQJOH�HQWU\�LQ�WKH�PLGGOH�VHFWLRQ�RI�WKH�SDQHO�RQ�WKH�ULJKW�x 3UHVV�WKH�6KRZ�7DEOH �µ ¶��EXWWRQ�WR�UHYHDO�WKH�WDEOH�

)LJXUH�����$�VLPSOH�JUDPPDWLFRQ�WDEOH
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3$57����8VLQJ�+HOS*HWWLQJ� 6WDUWHG GHVFULEHV� RQO\� D� VPDOO� QXPEHU� RI� WKH� IHDWXUHV� DYDLODEOH� LQ� ,&(&83�� 7RH[SORUH�WKH�FRUSXV�DQG�WKH�VRIWZDUH�IXOO\��ZH�VWURQJO\�UHFRPPHQG�WKDW�\RX�FRQVXOW�WKH�+HOSILOH�LQ�,&(&83��7R�GR�WKLV��x &OLFN� RQ�+HOS RQ� WKH�PHQX� EDU�� 7KH� GURS�GRZQ�PHQX� LQ� )LJXUH� �� �OHIW�� DSSHDUV�� $V)X]]\�7UHH�)UDJPHQWV�DUH�VR�FHQWUDO�WR�,&(&83��WKH\�PHULW�D�VSHFLDO�VXEVHFWLRQ��ULJKW��

)LJXUH�����,&(&83¶V�+HOS�PHQX7KH� ,&(�*UDPPDU� 5HIHUHQFH� FRQWDLQV� IXOO� GRFXPHQWDWLRQ� RQ� WKH� ,&(� WDJJLQJ� DQG� SDUVLQJVFKHPHV��DQG�LV�GLYLGHG�DFFRUGLQJO\��7KH�ZRUGFODVV�WDJV��DV�ZHOO�DV�WKH�IXQFWLRQ��FDWHJRU\�DQGIHDWXUH�ODEHOV��DUH�OLVWHG�DOSKDEHWLFDOO\�DQG�FURVV�UHIHUHQFHG�ZKHUH�DSSURSULDWH��7KH�*UDPPDU5HIHUHQFH� LV� IXOO� RI� OLWWOH� µH[DPSOH¶� LFRQV�� µ ¶��ZKLFK� VHDUFK� WKH� FRUSXV� XVLQJ� ,&(&83� WRILQG�H[DPSOHV�RI�WKH�HOHPHQW�\RX�ZHUH�UHDGLQJ�DERXW�7LS� 7R�ILQG�RWKHU�H[DPSOHV�RI�D�VHOHFWHG�WUHH�QRGH��KLW��)�!��3UHVV��6KLIW!�DQG��)�!�WR�HGLWWKH�1RGH�VHDUFK�ILUVW�
)XUWKHU�UHDGLQJ:H� KRSH� WKDW� WKLV� LQWURGXFWLRQ� WR� ,&(&83� KDV� KHOSHG� \RX� VWDUW� H[SORULQJ� VRPH� RI� WKHSRVVLELOLWLHV� RI� WKLV� VRIWZDUH�� ,&(&83� KDV� EHHQ� GHYHORSHG� LQ� WKH� UHFRJQLWLRQ� WKDW� GLIIHUHQWXVHUV�KDYH�GLIIHUHQW�QHHGV��EXW�WKDW�ZH�DOO�ZLVK�WR�H[SORUH�WKH�JUDPPDU�RI�D�SDUVHG�FRUSXV�,Q� RUGHU� WR� OHDUQ� WKH� IXOO� IXQFWLRQDOLW\� RI� ,&(&83� DQG� H[SORUH� ,&(�*%� DQG� '&36(� ZHUHFRPPHQG�WKDW�\RX�UHDG�([SORULQJ�1DWXUDO�/DQJXDJH��:RUNLQJ�ZLWK�WKH�%ULWLVK�&RPSRQHQW�RIWKH�,QWHUQDWLRQDO�&RUSXV�RI�(QJOLVK� SXEOLVKHG�E\�-RKQ�%HQMDPLQV�LQ�������1HOVRQ��:DOOLV�DQG$DUWV� ������� 7KLV� ERRN� LV� D� UHIHUHQFH� IRU� ,&(�*%�� EXW�ZH�ZRXOG� KLJKO\� UHFRPPHQG� LW� IRUXVHUV�RI�'&36(�DV�ZHOO��7KH�KDQGERRN�VXPPDULVHV� WKH�,&(�JUDPPDU��DQG�JLYHV�PDQ\�FDVHVWXGLHV� VKRZLQJ� KRZ� \RX� FDQ� XVH� ,&(&83� WR� H[SORUH� WKH� FRUSXV� DQG� FDUU\� RXW� D� UDQJH� RIH[SHULPHQWDO�LQYHVWLJDWLRQV��,W�DOVR�GLVFXVVHV�TXHVWLRQV�RI�JRRG�H[SHULPHQWDO�GHVLJQ�<RX�FDQ�DOVR�YLVLW�RXU�ZHEVLWH��ZZZ�XFO�DF�XN�HQJOLVK�XVDJH��IRU�PRUH�JXLGDQFH�DQG�UHIHUHQFHPDWHULDO��WR�FRQWDFW�XV��DQG�WR�GRZQORDG�WKH�ODWHVW�YHUVLRQ�RI�,&(&83�
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5HIHUHQFHV$DUWV��%DV�DQG�)ORU�$DUWV��������µ5HODWLYH�:KRP��D�µ0LVFKLHI�0DNHU¶¶��,Q��$QGUHDV�)LVFKHU��*XQQHO7RWWLH�DQG�3HWHU�6FKQHLGHU��HGV���7H[W�7\SHV�DQG�&RUSRUD ��7�ELQJHQ��*XQWHU�1DUU�9HUODJ����������$DUWV�� -DQ��+DQV�YDQ�+DOWHUHQ��DQG�1HOOHNH�2RVWGLMN� ������� µ7KH�726&$�$QDO\VLV�6\VWHP¶�� ,Q��&�.RVWHU�DQG�(��2OWPDQV��HGV����3URFHHGLQJV�RI�WKH�ILUVW�$*)/�:RUNVKRS� 1LMPHJHQ��&6,����������'HQLVRQ��'DYLG��������6\QWD[��,Q��6��5RPDLQH��HG����7KH�&DPEULGJH�+LVWRU\�RI�WKH�(QJOLVK�/DQJXDJH �,9�������������&DPEULGJH���������*UHHQEDXP��6LGQH\�������� µ$�3URSRVDO� IRU�DQ� ,QWHUQDWLRQDO�&RUSXV�RI�(QJOLVK¶��:RUOG�(QJOLVKHV ������.HQQHG\��*UDHPH�������$Q�,QWURGXFWLRQ�WR�&RUSXV�/LQJXLVWLFV ��/RQGRQ��/RQJPDQ/HHFK��*HRIIUH\��������µ'LDFKURQLF�OLQJXLVWLFV�DFURVV�D�JHQHUDWLRQ�JDS��IURP�WKH�����V�WR�WKH�����V¶�3DSHU�UHDG�DW�WKH�V\PSRVLXP�*UDPPDU�DQG�/H[LV��8QLYHUVLW\�&ROOHJH�/RQGRQ��,QVWLWXWH�RI�(QJOLVK6WXGLHV�0DLU��&KULVWLDQ��������µ&KDQJLQJ�3DWWHUQV�RI�&RPSOHPHQWDWLRQ�DQG�&RQFRPLWDQW�*UDPPDWLFDOLVDWLRQRI�WKH�9HUE�KHOS LQ�3UHVHQW�'D\�(QJOLVK¶��,Q��%DV�$DUWV�DQG�&KDUOHV�)��0H\HU��HGV����7KH�9HUE�LQ&RQWHPSRUDU\�(QJOLVK ��&DPEULGJH����������0DLU��&KULVWLDQ��������µ3DUDOOHO�&RUSRUD��D�5HDO�7LPH�$SSURDFK�WR�WKH�6WXG\�RI�/DQJXDJH�&KDQJH�LQ3URJUHVV¶��,Q��0��/MXQJ��0���HG��&RUSXV�%DVHG�6WXGLHV�LQ�(QJOLVK ��$PVWHUGDP����������0DLU�� &KULVWLDQ� DQG�0DULDQQH�+XQGW� ������� µ:K\� LV� WKH� 3URJUHVVLYH� %HFRPLQJ�0RUH� )UHTXHQW� LQ(QJOLVK"�$�&RUSXV�%DVHG�,QYHVWLJDWLRQ�RI�/DQJXDJH�&KDQJH�LQ�3URJUHVV¶��=HLWVFKULIW�I�U�$QJOLVWLNXQG�$PHULNDQLVWLN ��������������0DLU��&KULVWLDQ� DQG�0DULDQQH�+XQGW� ������� µ7KH�&RUSXV�%DVHG�$SSURDFK� WR� /DQJXDJH�&KDQJH� LQ3URJUHVV¶��,Q��8��%|NHU�DQG�+��6DXHU���HGV����$QJOLVWHQWDJ ������'UHVGHQ��������0DLU��&KULVWLDQ�DQG�*HRIIUH\�/HHFK��������µ&XUUHQW�FKDQJHV� LQ�(QJOLVK�V\QWD[¶��,Q�%��$DUWV�DQG�$�0F0DKRQ���HGV����7KH�KDQGERRN�RI�(QJOLVK�/LQJXLVWLFV ��0DOGHQ��0$��%ODFNZHOO�3XEOLVKHUV����������1HOVRQ�� *HUDOG� �����D�� µ7KH� 'HVLJQ� RI� WKH� &RUSXV¶�� ,Q�� 6�� *UHHQEDXP� �HG����&RPSDULQJ� (QJOLVK:RUOGZLGH��7KH�,QWHUQDWLRQDO�&RUSXV�RI�(QJOLVK ��2[IRUG��&ODUHQGRQ�3UHVV��������1HOVRQ��*HUDOG������E��µ0DUNXS�6\VWHPV¶�� ,Q��6��*UHHQEDXP��HG����&RPSDULQJ�(QJOLVK�:RUOGZLGH�7KH�,QWHUQDWLRQDO�&RUSXV�RI�(QJOLVK ��2[IRUG��&ODUHQGRQ�3UHVV��������1HOVRQ��*HUDOG�� 6HDQ�:DOOLV� DQG�%DV�$DUWV� �������([SORULQJ�1DWXUDO� /DQJXDJH��:RUNLQJ�ZLWK� WKH%ULWLVK�&RPSRQHQW�RI�WKH�,QWHUQDWLRQDO�&RUSXV�RI�(QJOLVK ��$PVWHUGDP��-RKQ�%HQMDPLQV�4XLUN�� 5DQGROSK�� 6LGQH\� *UHHQEDXP�� *HRIIUH\� /HHFK� DQG� -DQ� 6YDUWYLN� �������$� JUDPPDU� RIFRQWHPSRUDU\�(QJOLVK ��/RQGRQ��/RQJPDQ�4XLUN�� 5DQGROSK�� 6LGQH\� *UHHQEDXP�� *HRIIUH\� /HHFK� DQG� -DQ� 6YDUWYLN� �������$� FRPSUHKHQVLYHJUDPPDU�RI�WKH�(QJOLVK�ODQJXDJH ��/RQGRQ��/RQJPDQ�6PLWK��1LFKRODV�DQG�*HRIIUH\�/HHFK��������µ*UDPPDWLFDO�&KDQJH�LQ�5HFHQW�:ULWWHQ�(QJOLVK��%DVHGRQ� WKH� )/2%� DQG� /2%� &RUSRUD¶�� 3DSHU� UHDG� DW� WKH� ,&$0(� FRQIHUHQFH�� /RXYDLQ�OD�1HXYH�%HOJLXP�6YDUWYLN��-DQ������� 7KH�/RQGRQ�/XQG�&RUSXV�RI�6SRNHQ�(QJOLVK��'HVFULSWLRQ�DQG�5HVHDUFK ��/XQG6WXGLHV�LQ�(QJOLVK�����/XQG��/XQG�8QLYHUVLW\�3UHVV�6YDUWYLN��-DQ�DQG�5DQGROSK�4XLUN�������$�&RUSXV�RI�(QJOLVK�&RQYHUVDWLRQ ��/XQG��*OHHUXS�:DOOLV��6HDQ��%DV�$DUWV��DQG�*HUDOG�1HOVRQ��������µ3DUVLQJ�LQ�UHYHUVH��H[SORULQJ�,&(�*%�ZLWK�)X]]\7UHH�)UDJPHQWV�DQG�,&(&83¶��,Q��-RKQ�0��.LUN��HG���&RUSRUD�*DORUH��DQDO\VHV�DQG�WHFKQLTXHVLQ�GHVFULELQJ�(QJOLVK ��$PVWHUGDP��5RGRSL����������^


