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7KLV�ZRUNLQJ�GRFXPHQW�LV�EDVHG�RQ�D�EURDG�PXOWLYDULDWH�GDWD�DQDO\VLV�RI�WKH�UHJLRQV�FRQIRUPLQJ�WKH�6SDQLVK�5	'�V\VWHP��ZLWK�WKH�SXUSRVH�RI�HVWDEOLVKLQJ�D�W\SRORJ\�R I�WKH�UHJLRQDO�LQQRYDWLRQ�V\VWHPV��7KH� SDSHU� FRQVLVWV� RI� IRXU� SDUWV�� ,W� EHJLQV�ZLWK� D� EULHI� LQWURGXFWLRQ� UHYLHZLQJ� WKH�PDLQ� WKHRUHWLFDO�DSSURDFKHV�� ,Q� WKH�VHFRQG�SDUW�ZH�XVH�D� IDFWRULDO�DQDO\VLV��ZKLFK�DOORZV�XV� WR�GLIIHUHQWLDWH�EHWZHHQ�IRXU�PDLQ� IDFWRUV� WKDW�KDYH�DQ�LPSDFW�RQ�WKH�UHJLRQDO�LQQRYDWLRQ�FDSDFLW\��7KH�5HJLRQDO�3URGXFWLRQ�DQG�,QQRYDWLRQ�(QYLURQPHQW��WKH�8QLYHUVLW\��WKH�3XEOLF�$GPLQLVWUDWLRQ�DQG�3ULYDWH�(QWHUSULVH��,Q�WKH�WKLUG�SDUW�ZH�GHWHUPLQH�D�W\SRORJ\�RI�WKH�6SDQLVK�5	'�V\VWHP�XVLQJ�WKH�FOXV WHU�DQDO\VLV�ZLWK�WKH�IRXU�IDFWRUV� GHWHFWHG� EHIRUH�� 7KH� UHJLRQV� WKDW� VWDQG� RXW� DUH� 0DGULG� �3XEOLF� $GPLQLVWUDWLRQ��� &DWDORQLD��(QYLURQPHQW���%DVTXH�&RXQWU\� �(QWHUSULVHV�� DQG�1DYDUUD� �8QLYHUVLW\��� WKH� UHVW�RI� UHJLRQV�VKRZLQJ�WKH�KHWHURJHQHLW\�RI� WKH� UHJLRQDO 5�'�V\VWHP� LQ�6SDLQ��)LQDOO\��ZH�XVH�SDWHQWV�DV�D�PHDVXUH�RI� WKH�LQQRYDWLYH� FDSDFLW\� RI� WKH�6SDQLVK� UHJLRQV�� FDOFXODWLQJ� D� UHJUHVVLRQ�ZLWK� WKH� IRXU� IDFWRUV� H[SODLQHG�EHIRUH��:H�FRQILUP�WKH�LPSRUWDQFH�RI�WKH�5HJLRQDO�3URGXFWLRQ�DQG�,QQRYDWLRQ�(QYLURQPHQW�P RUH�WKDQ�RWKHUV�IDFWRUV�RQ�WKLV�NLQG�RI�RXWSXW�
.H\ZRUGV� 5HJLRQDO� ,QQRYDWLRQ� &DSDFLW\�� 5HJLRQDO� ,QQRYDWLRQ� 6\VWHP�� 7\SRORJ\�� 5HJLRQDO�3URGXFWLRQ� DQG� ,QQRYDWLRQ� (QYLURQPHQW�� 8QLYHUVLW\�� 3XEOLF� $GPLQLVWUDWLRQ�� (QWHUSULVH�� 6SDLQ��5HJLRQV�

5(680(1(O� SUHVHQWH� GRFXPHQWR� GH� WUDEDMR� VH� EDVD� HQ� OD� DSOLFDFLyQ� GH� XQ� DPSOLR� DQiOLVLV� HVWDGtVWLFR�PXOWLYDULDQWH�D�ODV�GLVWLQWDV�UHJLRQHV�TXH�FRQILJXUDQ�HO�VLVWHPD�GH�,�'�HVSDxRO��FRQ�HO�ILQ�GH�HVWDEOHFHU�XQD� WLSRORJtD� GH� VLVWHPDV� UHJLRQDOHV� GH� LQQRYDFLyQ�� 3DUD� HOOR� VH� UH DOL]D� XQ� DQiOLVLV� IDFWRULDO� TXH�SHUPLWH�GLVWLQJXLU�FXDWUR�IDFWRUHV�GH�LPSDFWR�VREUH�ODV�FDSDFLGDGHV�GH�LQQRYDFLyQ�UHJLRQDOHV��D�VDEHU��HO�HQWRUQR�UHJLRQDO�\�SURGXFWLYR�GH� OD� LQQRYDFLyQ�� ODV�XQLYHUVLGDGHV�� OD�$GPLQLVWUDFLyQ�3~EOLFD�\�HO�VHFWRU�HPSUHVDULDO��(VWR�SHUPLWH�HVWDEOHFHU�XQD�WLSRORJtD�GH�VLVWHPDV�GH�LQQRYDFLyQ�UHJLRQDOHV��D�WUDYpV�GH� OD� WpFQLFD� HVWDGtVWLFD� GH� FOXVWHUV�� GHVWDFDQGR� ODV� UHJLRQHV� GH�0DGULG� �$GPLQLVWUDFLyQ� 3~EOLFD���&DWDOXxD� �(QWRUQR��� 3DtV� 9DVFR� �(PSUHVD�� \� 1DYDUUD� �8QLYHUVLGDG��� HYLGHQ FLiQGRVH� HQ� ORV� GHPiV�FDVRV�OD�KHWHURJHQHLGDG�GHO�VLVWHPD�UHJLRQDO�GH�,�'�HVSDxRO��)LQDOPHQWH��ORV�IDFWRUHV�VRQ�HPSOHDGRV�FRPR�YDULDEOHV� H[SOLFDWLYDV� GHO� RXWSXW� WHFQROyJLFR� �SDWHQWHV��� 6H� FRQILUPD� DTXt� OD� LPSRUWDQFLD� GHO�HQWRUQR�UHJLRQDO�\�SURGXFWLYR�GH�OD LQQRYDFLyQ�HQ�HO�FDVR�HVSDxRO�VREUH�ORV�GHPiV�IDFWRUHV�HPSOHDGRV
3DODEUDV� FODYH��6LVWHPD� UHJLRQDO� GH� LQQRYDFLyQ�� FDSDFLGDG� LQQRYDGRUD� UHJLRQDO�� WLSRORJtD� UHJLRQDO��HQWRUQR�UHJLRQDO�\�SURGXFWLYR�GH�LQQRYDFLyQ��XQLYHUVLGDG��$GPLQLVWUDFLyQ�3~EOLFD��HPSUHVD� (VSDxD��5HJLRQHV�
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7KH�HYROXWLRQDU\�DSSURDFK�LQ�HFRQRPLFV��GHVSLWH�LWV�OLPLWHG�GLIIXVLRQ�LQ�WKH�DFDGHPLF�ZRUOG��DOUHDG\�KDV�D�VLJQLILFDQW�LQIOXHQFH�RQ�VFLHQFH�DQG�WHFKQRORJ\�SODQQHUV�LQ�GHYHORSHG�FRXQWULHV��7KH�LPSRUWDQFH�JLYHQ�E\�WKLV�DSSURDFK�WR�SURFHVVHV�RI�WHFKQRORJLFDO�FKDQJH��GHYHORSPHQW�DQG�WKH�GLIIXVLRQ�RI�NQRZOHGJH��DQG�WR�WKH�YDULHW\�RI�HOHPHQWV�OLQNHG�WR�WKHVH�SURFHVVHV��JLYHV�ULVH�WR� D� G\QDPLF� YLHZ� DV�ZHOO� DV� DFFHSWDQFH� RI� WKH� LGHD� WKDW� LW� LV� NQRZOHGJH�EDVHG� LQQRYDWLRQ�ZKLFK�LV�WKH�PDLQ�VRXUFH�RI�HFRQRPLF�GHYHORSPHQW��
,Q� WKLV�IUDPHZRUN�� WKH�VWXG\�RI� LQQRYDWLRQV�V\VWHPV� ERWK�IURP�WKH�UHVRXUFHV�DQG�WKH�UHVXOWV�SRLQW�RI�YLHZ� E\�PHDQV�RI�WKH�XVH�RI�HFRQRPHWULF�WHFKQLTXHV��FDQ�EH�FRQVLGHUHG�DV�D�XVHIXO�WRRO�IRU�GHYHORSLQJ�VFLHQWLILF�DQG�WHFKQRORJLFDO�SROLF\��$�V\VWHP�RI�LQQRYDWLRQ�FDQ�EH�GHILQHG�DV� ³WKH� VHW� RI� LQVWLWXWLRQDO� DQG� EXVLQHVV� RUJDQLVDWLRQV�ZKLFK��ZLWKLQ� D� VSHFLILF� JHRJUDSKLFDO�DUHD��LQWHUDFW�ZLWK�WKH�DLP�RI�DOORWWLQJ�UHVRXUFHV�WR�SHUIRUPLQJ�DFWLYLWLHV�JHDUHG�WR�JHQHUDWLQJ�DQG� VSUHDGLQJ� NQRZOHGJH�ZKLFK� VXSSRUWV� WKH� LQQRYDWLRQV� ZKLFK� DUH� WKH� EDVLV� RI� HFRQRPLF��GHYHORSPHQW´� �%XHVD�� ������7KLV� FRQFHSW�� WKH�GHYHORSPHQW�RI�ZKLFK�KDV� WDNHQ�SODFH� LQ� WKH�ODVW� GHFDGH��ZDV� ILUVW� IRUPXODWHG� LQ� WKH� VHPLQDO�ZRUN� E\�)UHHPDQ� ������� DQG� VRRQ� VKRZHG�PDUNHG� GHYHORSPHQW� LQ� ZRUNV� SXEOLVKHG� E\� /XQGYDOO� �������� 1HOVRQ� ������� DQG� (GTXLVW��������� $PRQJ� WKH�PRVW� LPSRUWDQW� WUDLWV� RI� WKH� DSSURDFK� DUH� WKRVH� SRLQWHG� RXW� E\� (GTXLVW��������� ,QQRYDWLRQ�DQG� OHDUQLQJ�PDNH�XS� WKH�QXFOHXV�RI� WKLV�DSSURDFK��ZKLFK�LV�KROLVWLF�DQG�LQWHUGLVFLSOLQDU\� LQ� FKDUDFWHU��ZKHUH� WKH� LGHD�RI� LQWHUGHSHQGHQFH�QRW� OLQHDULW\� LV�DQ�HVVHQWLDO�DVSHFW�RI�LW��WKXV�GLYRUFLQJ�LWVHOI�IURP�WKH�QHRFODVVLFDO�HFRQRPLF�WUDGLWLRQ�DQG�WKH�LGHD�RI�WKH�H[LVWHQFH�RI�DQ�RSWLPDO�SRLQW�LQ�WKH�DOORFDWLRQ�RI�UHVRXUFHV��0RUHRYHU��WKH�DSSURDFK�XQGHUOLQHV�WKH�LPSRUWDQFH�RI�LQVWLWXWLRQV�DQG�RI�DVSHFWV�UHODWHG�WR�WKH�KLVWRULFDO�SDWK�LQ�WKH�HYROXWLRQ�DQG�ZRUNLQJ�RI�V\VWHPV���7KXV�LW�LV�DQ�DSSURDFK�WKDW�HQFDSVXODWHV�D�ZLGH�YDULHW\�RI�HOHPHQWV�LQ�WKH�VWUXFWXUH� DQG� JUDQWV� KLJK� LPSRUWDQFH� WR� WKH� UHODWLRQVKLSV� DPRQJ� WKHP� WR� H[SODLQ� WKH�GHYHORSPHQW�RI�NQRZOHGJH��DQG�WKHQFH��HFRQRPLF�EHKDYLRXU��
,QLWLDOO\�� WKH� VWXG\� RI� LQQRYDWLRQ� V\VWHPV� PDGH� UHIHUHQFH� WR� WKH� QDWLRQDO� HQYLURQPHQW��/XQGYDOO��������1HOVRQ������� (GTXLVW���������EXW� LQ�D�VKRUW�VSDFH�RI� WLPH�YDULRXV�DXWKRUV�KDYH�DSSOLHG�WKH�FRQFHSW�DW�D�UHJLRQDO�OHYHO��%UDF]\FN��&RRNH�DQG�+HLGHQUHLFK��������&RRNH��*yPH]� 8UDQJD� DQG� (W[HEDUUtD�� ������ +RZHOOV�� ������ /DQGDEDVR�� 2XJKWRQ��0RUJDQ�� ������0RUJDQ� DQG�1DXZHDOHDUV�� ������&RRNH��%RHNKROW��7RGOLQJ��������.RVFKDWVN\��.XOLFNH� DQG�=HQNHU�� ������ &RRNH�� ������ &RRNH�� ������ 'RORUHX[�� ������� 7KH� UHDVRQLQJ� EHKLQG� WKLV�DQDO\VLV�LV�EDVHG�RQ�WKH�H[WHQGHG�LGHD�WKDW�LQGXVWULHV�WHQG�WR�FRQFHQWUDWH�LQ�VSHFLILF�VSDFHV��DV�ZHOO� DV RQ� WKH� H[LVWHQFH� RI� GHFHQWUDOLVLQJ� SROLFLHV� ZKLFK� FDQ� EH� DSSOLHG� DW� UHJLRQDO� OHYHO��3RUWHU���������7KH�FRQFHSW�RI�WKH�UHJLRQDO�LQQRYDWLRQ�V\VWHP�FDQ�EH�XQGHUVWRRG�DV�D�VHFWLRQ�RI�WKH�QDWLRQDO�RQH��ZKHUH�LWV�PDLQ��LGHQWLILDEOH�FKDUDFWHULVWLFV�DUH�VWLOO�YDOLG�ZKHQ�VWXGLHV�DUH�PDGH�RI� � VPDOOHU�DUHDV��7KXV��D� UHJLRQDO� LQQRYDWLRQ�V\VWHP��65,��FDQ�EH�GHILQHG�DV�D�VHW�RI�QHWZRUNV� EHWZHHQ� SXEOLF� DQG� SULYDWH� DJHQWV� ZKLFK� LQWHUDFW� DQG� JLYH� PXWXDO� IHHGEDFN� LQ� D�VSHFLILF� � WHUULWRU\� E\� WDNLQJ� DGYDQWDJH� RI� WKHLU� RZQ� LQIUDVWUXFWXUH�� IRU� WKH� SXUSRVHV� RI�DGDSWLQJ��JHQHUDWLQJ�DQG�H[WHQGLQJ�NQRZOHGJH�DQG�LQQRYDWLRQV��,Q�JHQHUDO�� WKH�SURFHVVHV�IRU�DEVRUELQJ� IRUHLJQ� WHFKQRORJ\�� IRU� FUHDWLQJ� QDWLRQDO� WHFKQRORJ\�� RU� VSUHDGLQJ� LW� ZLWKLQ� D�SDUWLFXODU� VSDFH�� DUH� GHWHUPLQHG� E\� YDULRXV� LQVWLWXWLRQV�� RUJDQLVDWLRQV� DQG� DJHQWV� ZKR�
� $� PRUH� GHWDLOHG� H[DPLQDWLRQ� RI� WKH� OLWHUDWXUH� FDQ� EH� VHHQ� LQ� 1DYDUUR� �������� +HLMV� �����E�� DQG�0DUWtQH]�3HOOLWHUR���������
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LQIOXHQFH� WKH� UHJLRQ¶V� LQWHUDFWLYH� OHDUQLQJ� FDSDFLW\�� ,Q� WKLV� ZD\�� HIIRUW� DQG� VXIILFLHQW�GHYHORSPHQW� RI� ORFDO� DQG� UHJLRQDO� LQIUDVWUXFWXUH� LV� QHHGHG�� WDNLQJ� WKH� FRQFUHWH� IRUP� RI�LQWHUILUP� UHODWLRQVKLSV�� DQG� UHODWLRQVKLSV� EHWZHHQ� WKH� ODWWHU� DQG� WKH� UHVW� RI� WKH� SK\VLFDO� DQG�VXSSRUW� LQIUDVWUXFWXUH�� LQ� WUDLQLQJ� VXLWDEOH� KXPDQ� FDSLWDO�� LQ� DFFXPXODWLQJ� DQG� WUDQVIHUULQJ�NQRZOHGJH� DQG� LQ� VKDSLQJ� WKH� SURGXFWLRQ� VWUXFWXUHV� �%XHVD�� 0DUWtQH]� 3HOOLWHUR�� +HLMV� DQG�%DXPHUW��������
)RU�FRXQWULHV�OLNH�6SDLQ�D�YLHZ�PXVW�EH�JLYHQ�DW�WKLV�OHYHO�RI�EUHDNGRZQ��GXH�WR�WKH�YDULHW\�RI�UHJLRQV� ZLWK� GLIIHUHQW� PRGHV� RI� EHKDYLRXU�� ZKHUH� WKH� FDSDFLWLHV� RI� V\VWHPV�� UHVRXUFHV� DQG�UHVXOWV� LQ� WKH� LQQRYDWLRQ� ILHOG� YDU\� IURP� RQH� UHJLRQ� WR� DQRWKHU� �$FRVWD�� &RURQDGR�� ������%DXPHUW�� +HLMV�� ������� 7KH� 6SDQLVK� FDVH� LV� QRW� XQLTXH�� ,Q� QHDUO\� DOO� FRXQWULHV� KLJK�JHRJUDSKLFDO� FRQFHQWUDWLRQV�RI� LQQRYDWRU\�DFWLYLWLHV�KDYH�EHHQ�GHWHFWHG��ZLWK� UHJLRQV�ZLWK�D�YHU\� KLJK� VKDUH� RI� WKH� ZKROH� RI� QDWLRQDO� LQQRYDWLRQ� �(XURSHDQ� &RPPLVVLRQ�� ������7KDW�PHDQV�WKDW�ZKHQ�ZH�VSHDN�RI�D�QDWLRQDO�LQQRYDWLRQ�V\VWHP��ZKDW�LV�XVXDOO\�EHLQJ�GHVFULEHG�LV�EDVHG� RQ� WKH� PRVW� DGYDQFHG� UHJLRQV� �+HLMV�� ����E��� 7KXV�� WKHUH� LV� DQ� LPSRUWDQW� ORVV� RI�LQIRUPDWLRQ�
6WDUWLQJ� IURP� WKLV� DSSURDFK�� LQ� WKLV� DUWLFOH� ZH� WDFNOH� WKH� GUDZLQJ� XS� RI� DQ� HPSLULFDO�PHWKRGRORJ\�� ZKLFK� LV� VWDWLVWLFDO� DQG� HFRQRPHWULF� LQ� FKDUDFWHU�� WR� VWXG\� WKH� PDNHXS� RI�UHJLRQDO� LQQRYDWLRQ� V\VWHPV� DQG� WKHLU� NQRZOHGJH� JHQHUDWLQJ� FDSDFLW\�� 7KDW�PHWKRGRORJ\� LV�DGDSWHG�WR�WKH�FDVH�RI�6SDQLVK�UHJLRQV��GHILQHG�DFFRUGLQJ�WR�WKHLU�SROLWLFDO�DQG�DGPLQLVWUDWLYH�QDWXUH�� 7KXV�� UHIHUHQFH� LV� PDGH� WR� $XWRQRPRXV� &RPPXQLWLHV�� ZKLFK� PHDQV� XQGRXEWHG�DGYDQWDJHV� LQ� REWDLQLQJ� WKH� QHFHVVDU\� LQIRUPDWLRQ�� HYHQ� LI� LWV� VSHFLILFDWLRQ� GRHV� QRW�QHFHVVDULO\�KDYH�WR�FRLQFLGH�ZLWK�WKDW�ZKLFK�ZRXOG�VWHP�IURP�WKH�XVH�RI�HFRQRPLF�JHRJUDSK\�FULWHULD��7KH�DUWLFOH�LV�VWUXFWXUHG�LQ�WKUHH�VHFWLRQV��,Q�WKH�ILUVW��DIWHU�D�EULHI�GHVFULSWLRQ�RI�WKRVH�YDULDEOHV� LQFOXGHG� LQ� WKH� VWXG\��E\�XVLQJ�PXOWLYDULDWH� WHFKQLTXHV�� DQ�DQDO\VLV� LV PDGH�RI� WKH�PDLQ� FRPSRQHQWV� ZKLFK� HQDEOH� WKRVH� IDFWRUV� WR� EH� LGHQWLILHG� ZKLFK� GHILQH� WKH� LQQRYDWLYH�VWUXFWXUH�RI�UHJLRQV��HFRQRPLF�DQG�SURGXFWLYH�HQYLURQPHQW��XQLYHUVLW\��LQQRYDWRU\�ILUPV�DQG�&LYLO�6HUYLFH��DQG�ZKLFK��DOVR�VHUYH�WR�GHILQH�D�W\SRORJ\�RI�UHJLRQDO�LQQRYDWLRQ�V\VWHPV�DIWHU�XVLQJ� IRU� WKLV� SXUSRVH� WKH�PXOWLYDULDWH� VWDWLVWLFDO� WHFKQLTXH� RI� FRQJORPHUDWHV�� ,Q� WKH� VHFRQG�SDUW��XVLQJ�LQIRUPDWLRQ�RQ�SDWHQWV�DV�D�WDQJLEOH�RXWSXW�LQGLFDWRU�RI�LQQRYDWLRQ�SURFHVVHV��WKRVH�IDFWRUV� DUH� PRGHOOHG� DV� GHWHUPLQLQJ� HOHPHQWV� RI� UHJLRQDO� LQQRYDWLRQ� FDSDFLW\�� ZLWK� WKHLU�LPSRUWDQFH�HVWLPDWHG�E\�PHDQV�RI�D�UHJUHVVLRQ�DQDO\VLV��)LQDOO\��WKHUH�LV�D�SUHVHQWDWLRQ�RI�WKH�FRQFOXVLRQV�RI�WKH�HFRQRPHWULF�DQDO\VLV�RI�WKH�FDVH�SUHVHQWHG��
�� 0$.(83�2)�7+(�63$1,6+�5(*,21$/��,1129$7,21�6<67(06
%HDULQJ�LQ�PLQG�WKH�WKHRUHWLFDO�SURSRVDOV�PHQWLRQHG�LQ�WKH�SUHYLRXV�VHFWLRQ��WR�VWXG\�WKH�FDVH�RI� 6SDLQ� ZH� KDYH� EDVHG� RXU� ZRUN� RQ� WKH� XVH� RI� H[LVWLQJ� LQIRUPDWLRQ� RQ� YDULDEOHV� DQG�LQGLFDWRUV�UHODWHG�WR�VFLHQFH��WHFKQRORJ\�DQG�LQQRYDWLRQ��IURP�WKH�YLHZSRLQW�RI�UHVRXUFHV�DQG�UHVXOWV�� DV� ZHOO� DV� FHUWDLQ� DVSHFWV� RI� DQ� LQVWLWXWLRQDO� QDWXUH� DQG� WKH� SURGXFWLYH� VWUXFWXUH���%XHVD��1DYDUUR�� HW��$O�� �������7KH�\HDUV� VWXGLHG� UDQJH� IURP������ WR������� ERWK� LQFOXVLYH�
� 7KH�LQGLFDWRUV�DQG�YDULDEOHV�XVHG�LQ�WKH�UHVHDUFK�DUH�IRXQG�RQ�DQ�H[LVWLQJ�GDWDEDVH�LQ�WKH�,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR�RI�WKH�8QLYHUVLGDG�&RPSOXWHQVH�LQ�0DGULG���7KLV�ZDV�FUHDWHG�DV�D�UHVXOW�RI�UHVHDUFK�EHLQJ�FDUULHG�RXW� WKHUH�� SDUWLFXODUO\� WKH�3URJUDPD�GH� ,QGLFDGRUHV�GH� OD�&LHQFLD� \� OD�7HFQRORJtD�GH� OD�&RPXQLGDG�GH�0DGULG��3URJUDP�RI�6FLHQFH�DQG�7HFKQRORJ\�,QGLFDWRUV�RI� WKH�&RPPXQLW\�RI�0DGULG���7R�FUHDWH�WKLV�GDWDEDVH�GDWD�KDYH�EHHQ XVHG�ZKLFK�ZHUH� SURYLGHG�E\� WKH� ,QVWLWXWR�1DFLRQDO�GH�(VWDGtVWLFD� �,1(��� ,Q� VRPH�FDVHV� LW�KDV�EHHQ�QHFHVVDU\� IRU� ,1(�WR�GUDZ�XS�³DG�KRF´� �XVHV�� ,Q�RWKHU�FDVHV��ZH�KDG� WR�DSSO\�VRPH�HVWLPDWLRQ�PRGHO�IRU�H[DPSOH� WKH� VWRFN� RI� WHFKQRORJLFDO� DQG� VFLHQWLILF� FDSLWDO�DQG�� ILQDOO\�� RWKHUV� KDYH� EHHQ� GLUHFWO\� REWDLQHG� IURP�
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DQG� DV� D� UHJLRQDO� VWXG\� XQLW� ZH� KDYH� ZRUNHG� ZLWK� WKH� ��� $XWRQRPRXV� &FRPPXQLWLHV���FRUUHVSRQGLQJ�WR�WKH�OHYHO�,,�1876�DFFRUGLQJ�WR�WKH�(XURSHDQ�QRPHQFODWXUH��
����9DULDEOHV�DQG�LQGLFDWRUV
$FFRUGLQJ�WR��WKH�RXWOLQH�SUHVHQWHG�E\�+HLMV���������WKH�YDULDEOHV�ZH�KDYH�ZRUNHG�ZLWK�VWDQG�IRU� WKH� IROORZLQJ� DVSHFWV�� ILUPV� DQG� WKHLU� UHODWLRQVKLS�ZLWK� WKH� UHJLRQDO� LQQRYDWLRQ� V\VWHP��VXSSRUW� LQIUDVWUXFWXUH�IRU�LQQRYDWLRQ��SXEOLF�LQQRYDWLRQ�OLQNHG�SHUIRUPDQFH��DQG�WKH�UHJLRQDO�DQG� QDWLRQDO� HQYLURQPHQW� IRU� LQQRYDWLRQ��� ,W� VKRXOG� EH� QRWHG� WKDW� WKH� ERUGHU� EHWZHHQ� WKHVH�VXEV\VWHPV� LV� DW� WLPHV�QRW�YHU\�FOHDUFXW� DQG� WKHUH� LV�D�FHUWDLQ�RYHUODS�EHWZHHQ� WKH�GLIIHUHQW�DUHDV��VR�LW� LV�QRW�DOZD\V�HDV\�WR�FODVVLI\�HDFK�RI�WKH�IDFWRUV��DFWRUV�RU�HOHPHQWV�DFFRUGLQJ�WR�WKH� IRXU� VXEV\VWHPV�� 1RQHWKHOHVV�� WKLV� FODVVLILFDWLRQ� LV XVHIXO� DV� DQ� DQDO\WLFDO� RXWOLQH� WR�HVWDEOLVK�WKH�LQGLFDWRUV��DQG�SRLQW�RXW�WKH�DVSHFWV�WKH\�UHSUHVHQW�ZLWKLQ�WKLV�VWXG\��DV�ZHOO�DV�WR�LQGLFDWH� WKH� LQIOXHQFH� RI� WKH� HYROXWLRQDU\� YLHZSRLQW� ZKLFK� SURSRXQGV� WKH� H[LVWHQFH� RI�LQWHUGHSHQGHQFH�UHODWLRQVKLSV�EHWZHHQ�WKH�SDUWV�RU�HOHPHQWV�RI�WKH�V\VWHP
,Q�WKH�FDVH�RI�ILUPV��ZH�VWDUW�IURP�WKH�K\SRWKHVLV�WKDW�WKHVH�DUH�WKH�PRVW�LPSRUWDQW�HOHPHQWV�LQ�LQQRYDWLRQ� V\VWHPV�� QRW� MXVW� DV� LQVWUXPHQWV� IRU� JHQHUDWLQJ�NQRZOHGJH��ZKLFK�PDWHULDOLVHV� LQ�SURGXFWV� DQG� SURFHVVHV�� EXW� DOVR� DV� VRXUFHV� RI� LQWHUQDO� OHDUQLQJ�� DQG� DV� OLQNLQJ� HOHPHQWV�EHWZHHQ� WKH� SURGXFWLYH� V\VWHP� DQG� WKDW� RI� LQQRYDWLRQ� LQ� WKH� FDVH� RI� LQQRYDWLQJ� ILUPV��7KHUHIRUH�� LQ� WKH� UHVHDUFK� VHYHUDO� YDULDEOHV� KDYH� EHHQ� LQFOXGHG� UHODWLQJ� WR� KXPDQ� DQG�ILQDQFLDO� UHVRXUFHV� GHYRWHG� WR� 5	'�� DV�ZHOO� DV� WKH� VWRFN� RI� ILUPV¶� WHFKQRORJLFDO� FDSLWDO� LQ�6SDQLVK�UHJLRQV��
,Q�WKH�FDVH�RI�WKH�&LYLO�6HUYLFH�ZH�DOVR�XVH�DV�D�EDVH�WKH�LGHD�WKDW�WKLV�LQVWLWXWLRQ�SOD\V�D�YHU\�LPSRUWDQW�SDUW�LQ�WKH�GHYHORSPHQW�RI�V\VWHPV��2Q�WKH�RQH�KDQG��WKH SXEOLF�VHFWRU�PDQDJHV�DQ�LPSRUWDQW�SDUW�RI�UHJLRQV¶�VFLHQWLILF�DSSDUDWXV��ZKLOH�H[HUWLQJ�DQ�LPSRUWDQW�UROH�DV�D�ILQDQFLQJ�DJHQW� IRU� LQQRYDWLRQ��2Q� WKH�RWKHU�� LW� DOVR�KDV� DQ�RXWVWDQGLQJ� UROH� DV� DQ� DJHQW� OLQNHG� WR� WKH�GHYHORSPHQW�RI�WHFKQRORJLFDO�SROLFLHV��7KH�UHVHDUFK�KDV�WULHG�WR�LQFOXGH�WKRVH�DVSHFWV�YLD�WKH�LQGLFDWRUV� ZKLFK� UHIOHFW� WKH� KXPDQ� DQG� ILQDQFLDO� UHVRXUFHV� XVHG� LQ� 5	'�� WKH� VWRFN� RI�VFLHQWLILF�FDSLWDO�GHULYLQJ�IURP�WKH�ODWWHU��DV�ZHOO�DV�SDUW�RI�WHFKQRORJLFDO�SROLF\��E\�PHDQV�RI�WKH�SURMHFWV�DSSURYHG�E\�WKH�&HQWUH�IRU�,QGXVWULDO�DQG�7HFKQRORJLFDO�'HYHORSPHQW��&'7,�� LQ�WKH�GLIIHUHQW�$XWRQRPRXV�&RPPXQLWLHV���5HJDUGLQJ� WKH� VXSSRUW� LQIUDVWUXFWXUH� IRU� LQQRYDWLRQ�� XQGHUVWRRG� DV� WKH� JURXS� RI� ERGLHV�FRQFHLYHG�WR�IDFLOLWDWH�ILUPV¶�LQQRYDWRU\�DFWLYLW\��ZH PDNH�D�GLVWLQFWLRQ�EHWZHHQ�D�SULYDWH�SDUW�DQG�D�SXEOLF�RQH��7KH�SULYDWH�SDUW�UHIHUV�WR�WKH�ZLGH�UDQJH�RI�VHUYLFHV�DPRQJ�ZKLFK�DUH�IRXQG�WHFKQRORJLFDO�FHQWUHV�DQG�SDUNV��:LWKLQ� WKH�SXEOLF�GRPDLQ��ZH�FRQVLGHU�WKH�3XEOLF�5HVHDUFK�%RGLHV��23,��DQG�WKH�XQLYHUVLWLHV�ZLWK�WKHLU�UHVRXUFHV�DQG�ILQGLQJV��7R�WKHVH�DUH�DGGHG�KXPDQ�UHVRXUFHV�LQ�VFLHQFH�DQG�WHFKQRORJ\�
SULPH�VRXUFHV�WHFKQRORJLFDO�SDWHQWV�RU�FHQWUHV���7KH�PHWKRGRORJLFDO�SUREOHPV�ZKLFK�DULVH�LQ�WKH�XVH�RI�GLIIHUHQW�VWDWLVWLFDO�VRXUFHV�DUH�VWXGLHG� LQ�%XHVD��&DVDGR��+HLMV��0DUWtQH]�3HOOLWHUR�DQG�*XWLpUUH]�*DQGDULOOD���������6HH��DOVR�IRU�WKHVH�PDWWHUV�%XHVD��1DYDUUR�HW�DO����������� 'XH� WR� DQ� LPSRUWDQW� GHDUWK�RI� GDWD� LQ� WKH�FDVH�RI�&HXWD�DQG�0HOLOOD�� WKHVH� WZR�DXWRQRPRXV�FLWLHV�KDYH�EHHQ�HOLPLQDWHG�IURP�WKH�DQDO\VLV�� $�PRUH�GHWDLOHG�DQDO\VLV�RI�WKH YDULDEOH�FDQ�EH�IRXQG�LQ�0DUWtQH]�3HOOHWHUR���������� 7KH� &'7,� LV� D� SXEOLF� LQVWLWXWLRQ� PDQDJLQJ� FUHGLW� IXQGLQJ� RI� EXVLQHVV� SURMHFWV� LQYROYLQJ� WHFKQRORJLFDO�LQQRYDWLRQ��,W�LV�SUREDEO\�RQH�RI�WKH�PRVW�LPSRUWDQW�LQVWUXPHQWV�RI�6SDQLVK�WHFKQRORJLFDO�SROLF\��6HH�0ROHUR�DQG�%XHVD��������DQG�%XHVD���������+HLMV������D���� +XPDQ�UHVRXUFHV�LQ�VFLHQFH�DQG�WHFKQRORJ\�KDYH�EHHQ�PHDVXUHG�LQ�DFFRUGDQFH�ZLWK�WKH�PHWKRGRORJ\�SURSRVHG�E\�WKH�2(&'���������



KWWS���ZZZ�XFP�HV�EXFP�FHH�LDLI����'RFXPHQWR�GH�7UDEDMR�Q����

�

)LQDOO\� WKH� UHJLRQDO� LQQRYDWLRQ� HQYLURQPHQW LV� D� EURDG� FRQFHSW� LQFOXGLQJ� DVSHFWV� ZKLFK�LQGLUHFWO\�LPSLQJH�RQ�UHJLRQV¶�WHFKQRORJLFDO�DQG�LQQRYDWLRQ�FDSDFLWLHV��)LYH�DVSHFWV�KDYH�EHHQ�LQFOXGHG� LQ� WKLV� UHVHDUFK�� WKH� SURGXFWLYH� VWUXFWXUH� DV� TXDQWLILHG� YLD�9$%�� HPSOR\PHQW� DQG�H[SRUWV� LQ� LQGXVWULHV� ZLWK� YDU\LQJ� WHFKQRORJLFDO� FRQWHQW�� DFFHVVLELOLW\� WR� YHQWXUH� FDSLWDO�V\VWHPV��DFFXPXODWHG�NQRZOHGJH���DV�TXDQWLILHG�E\�PHDQV�RI�DQ�LQGLFDWRU�RI�WKH�TXDOLW\�RI�WKH�XQLYHUVLWLHV�� WKH� VL]H� RI� WKH� UHJLRQDO� PDUNHW� UHSUHVHQWHG� E\� *'3� YDOXH�� DQG� UHSUHVHQWDWLYH�VRFLDO�LQGLFDWRUV�RI�WKH�SRSXODWLRQ¶V�FXOWXUDO�SUHIHUHQFHV�DQG�WUDLWV��VSHFLILFDOO\��RQH�UHODWLQJ�WR�WKH�LQIRUPDWLRQ VRFLHW\�DQG�DQRWKHU�VWUHVVLQJ�UHDGLQJ�KDELWV��
�����)DFWRULDO�DQDO\VLV�RI�PDLQ�FRPSRQHQWV
)URP�WKH�DERYH�PHQWLRQHG�YDULDEOHV�DQG� LQGLFDWRUV��D�PXOWLYDULDWH� WHFKQLTXH�RI� WKH� IDFWRULDO�DQDO\VLV�KDV�EHHQ�DSSOLHG�ZLWK� WKH�REMHFW�RI�GHWHUPLQLQJ�LPSOLFLW�IDFWRUV�LQ�6SDQLVK�UHJLRQDO�LQQRYDWLRQ� V\VWHPV�� 7KLV� WHFKQLTXH�� IURP� D� VHW� RI� TXDQWLWDWLYH� YDULDEOHV�� DOORZV� XV� WR�GHWHUPLQH� D� ORZHU� VHW� RI� QRQ�REVHUYDEOH� K\SRWKHWLFDO� YDULDEOHV�� FDOOHG� IDFWRUV�� ZKLFK�VXPPDULVH�SUDFWLFDOO\�DOO�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�RULJLQDO�VHW�
,Q� WKLV� VWXG\� ZH� KDYH� VWDUWHG� RXW� IURP� D� WRWDO� RI� ��� YDULDEOHV� LQ� GHWHUPLQLQJ� WKH� LPSOLFLW�IDFWRUV�RI�WKH�6SDQLVK�UHJLRQDO�LQQRYDWLRQ�V\VWHPV��8VLQJ�DV�D�EDVH�WKH�FRQFHSW�RI�FRPPXQLW\�TXDOLW\�RI�D�YDULDEOH� ZKLFK�LV�GHILQHG�DV�WKH�SURSRUWLRQ RI�WKH�WRWDO�YDULDEOH��UHFRUGHG�E\�WKH�IDFWRUV�SUHVHUYHG� WKH�YDULDEOHV�DQG� LQGLFDWRUV�KDYH�EHHQ�HVWDEOLVKHG�ZKLFK�IRUP�SDUW�RI� WKH�ILQDO�PRGHO� YLD� D� SURFHVV� RI� WULDO� DQG� HUURU�� LI� WKH�YDULDEOH� LV� IRXQG� WR�EH� DVVRFLDWHG�ZLWK� D�VPDOO�FRPPXQLW\� LW�ZLOO�EH� UHDVRQDEOH� WR� LQFOXGH�DQRWKHU� IDFWRU��SURYLGHG� WKDW� LW� LV�RI�EHWWHU�XVH� WR�H[SODLQ� WKH�PRGHO��RU�� UDWKHU�� WR�HOLPLQDWH� LW�� � LI��RQ�WKH�FRQWUDU\��LW�GLG�QRW�SURYLGH�LW�ZLWK�D�VLJQLILFDQW�YDOXH��7KH�IDFWRULDO�PHWKRG�RI�GDWD�UHGXFWLRQ�WKDW�ZH�KDYH�ZRUNHG�ZLWK� LV�WKDW� RI�PDLQ� FRPSRQHQWV�� DQG� WKH� ILQDO� VROXWLRQ� FKRVHQ� ZDV� WKDW� PDGH� XS� RI� IRXU� IDFWRUV��ZKHUH� ���� RI� WKH� YDULDQFH� RI� WKH� PRGHO� ZDV� SUHVHUYHG�� DQG� ZKHUH� WKH� FRPPXQLWLHV� WDNH�VDWLVIDFWRU\�YDOXHV��
%HIRUH� EHJLQQLQJ� WR� LQWHUSUHW� WKH� IDFWRUV� REWDLQHG� LQ� WKH� H[HUFLVH� E\�PHDQV� RI� WKH� IDFWRULDO�FRPSRQHQWV�PDWUL[��LW�LV�ZRUWK�SRLQWLQJ�RXW�WKDW�GXULQJ�WKLV�SURFHVV�D�VHULHV�RI�YDULDEOHV�KDYH�EHHQ�HOLPLQDWHG��VSHFLILFDOO\� WKH�WKUHH�UHODWHG�WR�KXPDQ�UHVRXUFHV�LQ�VFLHQFH�DQG�WHFKQRORJ\��WKRVH� RI� D� PRUH� VRFLDO� QDWXUH� �SRSXODWLRQ� RI� SHRSOH� ZKR� QRUPDOO\� UHDG� QHZVSDSHUV� DQG�
� ,Q� SUHYLRXV� VWXGLHV� �0DUWtQH]�3HOOLWHUR�� ������%XHVD��0DUWtQH]�3HOOLWHUR��+HLMV��%DXPHUW�� ������ SDWHQWV�ZHUH�DOVR�XVHG�DV�DQ�LQGLFDWRU�RI�DFFXPXODWHG�NQRZKRZ��+RZHYHU��JLYHQ�WKDW�LQ�WKH�IROORZLQJ�VHFWLRQ�WKH\�DUH�XVHG�DV�D�PHDVXUH�RI�RXWSXW�LQ�VWDWLVWLFDO�WHUPV�DV�D�GHSHQGHQW�YDULDEOH�RI�UHJUHVVLRQ�WKH\�DUH�RPLWWHG�IURP�WKLV�ILUVW�SDUW�RI�WKH�DQDO\VLV��� ,Q�WKLV�DQDO\VLV�ZH�KDYH�ZRUNHG�ZLWK�WKH�6366���$�VWDWLVWLFDO�SURJUDP��)URP�%DUOHWW¶V�6SKHULFLW\�7HVW�DQG�WKH�.02�0HDVXUHPHQW�RI�6DPSOH�6XLWDELOLW\�WKH�SRVVLELOLW\�KDV�EHHQ�YHULILHG�RI�FDUU\LQJ�RXW�D�IDFWRULDO�DQDO\VLV RQ�WKH�EDVLV�RI�H[LVWLQJ�GDWD��,Q�WKH�DQDO\VLV�QR�PRUH�WKDQ����RU�����RI�WKH�RULJLQDO�YDULDELOLW\�KDV�WR�EH�ORVW��DQG�WKH�DXWRYDOXH� FRQFHSW� LV� XVHG� WR� UHSUHVHQW� WKH� SDUW� RI� � WKH� WRWDO� YDULDELOLW\� WKDW� D� IDFWRU� LV� DEOH� WR� UHFRUG�� 7KH�SURJUDP¶V� FULWHULRQ� E\ GHIDXOW� .DLVHU¶V� FULWHULRQ�� SUHVHUYHV� DOO� IDFWRUV� ZLWK� DXWRYDOXHV� RI� RQH� RU� PRUH��1HYHUWKHOHVV��LW�LV�REYLRXV�WKDW�WKH�ORZHU�WKH�QXPEHU�RI�YDULDEOHV�LQ�DQ�DQDO\VLV��WKH�JUHDWHU�LV�WKH�SURSRUWLRQ�RI�YDULDELOLW\�UHMHFWHG�ZKHQ�HOLPLQDWLQJ�IDFWRUV�ZLWK�DXWRYDOXHV�FORVH�WR�RQH��:KHQ�WKLV�WHFKQLTXH�LV�XVHG��YDULDEOHV�FRXOG� EH�REWDLQHG� IRU� HDFK� IDFWRU� SUHVHQW� LQ� WKH� DQDO\VLV�� WKRXJK� WKDW�ZRXOG� OHDG� WR�D�QRQ�YDOLG� VROXWLRQ� VLQFH�GLPHQVLRQDOLW\� RU� WKH� YROXPH� RI� GDWD� UHPDLQV� FRQVWDQW�� 0RUHRYHU�� LW� VKRXOG� QRW� EH� XQGHUVWRRG� LQ� WKH� LQLWLDO�VROXWLRQ�WKDW�HDFK�FRPSRQHQW�H[WUDFWHG�LV�DVVRFLDWHG�ZLWK�WKH�VDPH�YDULDEOH��WKDW�LV��VW IDFWRU�ZLWK��VW YDULDEOH���QGIDFWRU�ZLWK��QG YDULDEOH��DQG�VR�RQ��VLQFH�WKH�LQWHUSUHWDWLRQ�DQG��WKXV�WKH�VLJQLILFDQFH�RI�WKH�IDFWRUV��LV�REWDLQHG�E\�DQDO\VLQJ�WKH�VR�FDOOHG�IDFWRULDO�FRPSRQHQWV�PDWUL[��� $IWHU�WKH�H[WUDFWLRQ�RI�WKH�IRXU�IDFWRUV�����RI�WKH�YDULDEOHV�VKRZ�FRPPXQDOLW\�TXDOLWLHV�RYHU�������
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SRSXODWLRQ�RI�SHRSOH�ZKR�XVH�,QWHUQHW���DQG�RQH�UHODWHG�WR�WHFKQRORJLFDO�FHQWUHV��VWDII�RQ�WKH�SD\UROO� RI� WHFKQRORJLFDO� FHQWUHV���7KLV� H[FOXVLRQ� LV� GXH� WR� WKH� IDFW� WKDW�� LQ� WKH� VSHFLILF� FDVH�VWXGLHG� DQG� LQ� WKH� WLPH� SHULRG� DQDO\VHG�� WKHVH� LQGLFDWRUV�KDYH�EHHQ� UHMHFWHG� DV� H[SODQDWRU\�YDULDEOHV�LQ�WKH�DQDO\VLV�����5HJDUGLQJ�WKH�YDULDEOHV�OLQNHG�WR�KXPDQ�UHVRXUFHV�LQ�VFLHQFH�DQG�WHFKQRORJ\�� D� SRVVLEOH� H[SODQDWLRQ� FRXOG� EH� WKDW� WKHVH� LQGLFDWRUV� UHIOHFW� FRQFHSWV�ZKLFK�� LQ�SDUW�� DUH� DOUHDG\� LQFOXGHG� LQ� RWKHUV� RQ�5	'�� VR� WR� D� FHUWDLQ� H[WHQW� WKH\�PD\� EH� UHGXQGDQW��$QG� WKH� VDPH� FDQ� EH� VDLG� IRU� WKH� SHRSOH� ZRUNLQJ� LQ� WHFKQRORJLFDO� FHQWUHV� �$V� IRU� WKH�LQGLFDWRUV�RI�D�PRUH�VRFLDO�QDWXUH��H[FOXVLRQ�FRXOG�PHDQ�WKDW�DW WKH�SUHVHQW�WLPH�WKH�UHJLRQDO�GLIIHUHQFHV�DUH�QRW�FOHDUO\�VLJQLILFDQW��
,Q� 7DEOH� �� D� V\QWKHVLV� RI� WKH� LQIRUPDWLRQ� SURYLGHG� E\� WKH� URWDWHG� FRPSRQHQWV� PDWUL[���� LV�SUHVHQWHG��� DLPHG� DW� IDFLOLWDWLQJ� D� FRUUHFW� YLHZ� RI� WKH� LQGLFDWRUV� FODVVLILHG� E\� IDFWRUV��0RUHRYHU�� DUURZV� KDYH� EHHQ� LQFOXGHG�� WR� VKRZ� WKH� UHODWLRQVKLSV� EHWZHHQ� WKH� YDULDEOHV� DQG�LQGLFDWRUV� OLQNHG� WR�PRUH� WKDQ�RQH�IDFWRU����(DFK�IDFWRU� UHFRUGV�D�VHULHV�RI� LQGLFDWRUV�ZLWK�D�KLJK� GHJUHH� RI� VDWXUDWLRQ� LQ� WKHP�� 7KH� DOORFDWLRQ� RI� D� QDPH� KDV� EHHQ� EDVHG� RQ� WKHLU�FRPSRVLWLRQ�� DQG� FRUUHVSRQGV� WR� WKH� HOHPHQWV� FRQVLGHUHG� HVVHQWLDO� E\� WKHRU\� LQ� LQQRYDWLRQ�V\VWHPV��
�����)DFWRUV�GHWHUPLQLQJ�5HJLRQDO�,QQRYDWLRQ�6\VWHPV
7KH� ILUVW� IDFWRU�UHJLRQDO� DQG� SURGXFWLYH� HQYLURQPHQW� RI� LQQRYDWLRQ� UHJLVWHUV� D� �������YDULDELOLW\�� DQG� LV� RUJDQLVHG� DURXQG� WKUHH� DVSHFWV�� WKH� SURGXFWLYH� VWUXFWXUH�SURGXFWLRQ��HPSOR\PHQW�DQG�H[SRUWV�OLQNHG�WR�WKH�LQGXVWULDO�VHFWRU�VXSSRUW�LQVWLWXWLRQV�IRU�LQQRYDWLRQ�DQG�WKH�VL]H�RI�WKH�UHJLRQDO�PDUNHW��$OO�WKH�YDULDEOHV�DUH�IRXQG�WR�EH�KLJKO\�VDWXUDWHG��ZLWK�YDOXHV�KLJKHU�WKDQ������H[FHSW�IRU�WKH�RQH�UHSUHVHQWLQJ�PHGLXP�ORZ�WHFKQRORJ\�H[SRUWV��7KLV�YDULDEOH�ZDV�LQ�WXUQ�DOVR�IRXQG�WR�EH�FRUUHODWHG�ZLWK�WKH�IRXUWK�IDFWRU�ZKLFK�UHJLVWHUV�HOHPHQWV�OLQNHG�WR�WKH�DUHD�RI�LQQRYDWLQJ�ILUPV��
7KH�VHFRQG�IDFWRU�FOHDUO\�UHIOHFWV� WKH�UROH�RI�WKH�XQLYHUVLWLHV��,W�UHFRUGV�D��������YDULDELOLW\��3DUWLFXODUO\� QRWHZRUWK\� LV� WKH� IDFW� WKDW� WKH� YDULDEOHV� ZLWK� D� KLJKHU� GHJUHH� RI� VDWXUDWLRQ� DUH�WKRVH� UHIHUULQJ� WR� WKH� UHVHDUFK� HQYLURQPHQW� LQ� LWV� VWULFWHVW� VHQVH�SRVWJUDGXDWH� VWXGHQWV�� VWDII�DQG�UHVHDUFKHUV���5HJDUGLQJ�WKH�LQGLFDWRUV�UHODWHG�WR�XQLYHUVLW\�UHVXOWV�LQ�WKH�ILUVW�DQG�ILQDO�SDUW�RI�WKH�GHJUHH�FRXUVH��WKHUH�LV�D�ORZHU�GHJUHH�RI�FRUUHODWLRQ�
�� ,Q�VLPLODU�VWXGLHV��ZKHUH�D�ORZHU�WLPH�VHULHV�ZDV�DQDO\VHG��WKH�H[WUDFWLRQ�RI�WKH�VDPH�YDULDEOHV�KDV�WDNHQ�SODFH�6HH�0DUWtQH]�3HOOLWHUR������������ 7KH� FRPSRQHQWV� � RU� IDFWRULDO�PDWUL[� FRQWDLQV� WKH� OLQHDU� FRUUHODWLRQV� EHWZHHQ� WKH� GLIIHUHQW� YDULDEOHV� RI� WKH�DQDO\VLV� DQG� WKH� SUHVHUYHG� IDFWRUV�� 7KHVH� FRUUHODWLRQV� DUH� DOVR� FDOOHG�VDWXUDWLRQV� RI� WKH� YDULDEOHV� LQ� GLIIHUHQW�IDFWRUV�� ,W� LV� FRQYHQLHQW� WR�KDYH�D�PDWUL[� LQ�VXFK�D� IRUP� WKDW� WKH�YDULDEOHV�DUH�VDWXUDWHG� LQ� WKH�IDFWRUV��RU�ZKDW�DPRXQWV� WR� WKH�VDPH�WKLQJ��WKH\�VKRXOG�KDYH�DQ�LPSRUWDQW�FRUUHODWLRQ� �,I� WKH�GLIIHUHQW�YDULDEOHV�DUH�VDWXUDWHG�LQ�GLIIHUHQW�IDFWRUV��WKH�VROXWLRQ�LV�FOHDUHU�DQG�VLPSOHU�WR�VROYH��$�URWDWLRQ�WHFKQLTXH��VSHFLILFDOO\�WKH�9DULPD[��KDV�EHHQ�XVHG�WR�LPSURYH�WKH�VROXWLRQ�� 7KH�URWDWLRQ�RI�WKH�IDFWRUV�LV�DLPHG�DW�DFKLHYLQJ�D�FRPSRQHQWV�PDWUL[�ZKLFK�KDV�WKH�JUHDWHVW�OLNHOLKRRG�RI�EHLQJ�LQWHUSUHWHG��WKDW�LV��LW�ILWV�LQ�ZLWK�WKH�VLPSOH�VWUXFWXUH�SULQFLSOH��XQGHU�ZKLFK�HDFK�YDULDEOH�LV�VDWXUDWHG�LQ�D�GLIIHUHQW�IDFWRU��,W�PD\�RFFXU��KRZHYHU�� WKDW�FHUWDLQ�YDULDEOHV��HYHQ�DIWHU�URWDWLRQ��DUH�FRUUHODWHG�WR�VHYHUDO�IDFWRUV��DQG�WKDW�FDQ�EH�DVVXPDEOH�EHFDXVH�WKH�YDULDEOH�SDUWLFLSDWHV�IURP�WKH�VLJQLILFDQFH�RI� DOO� RI� WKHP� �$V�KDV� DOUHDG\� EHHQ� LQGLFDWHG��ZLWK� IRXU� IDFWRUV� WKH�PRGHO�SUHVHUYHV�����RI� WKH�RULJLQDO� WRWDO�YDULDQFH�� VR� LW� FDQ� EH� VWDWHG� WKDW� LW� LV� ULJKW� WR� UHGXFH� WKH� ��� LQLWLDO� YDULDEOHV� � WR� IRXU� IDFWRUV� �%XW�� LW� LV� DOVR�LPSRUWDQW� WR� LQWHUSUHW� WKH� PHDQLQJ� RI� WKH� IDFWRUV� DIWHU� WKH� URWDWLRQ�� 7KLV� ZLOO� EH� GRQH� EHDULQJ� LQ� PLQG� WKH�VDWXUDWLRQ�RI�WKH�YDULDEOHV�LQ�WKHP������ 7KH�H[FOXVLRQ�EDUULHU�IRU�YDULDEOHV�KDV�EHHQ�SODFHG�LQ�VDWXUDWLRQV EHORZ�����
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7KH�WKLUG�IDFWRULDO�D[LV�UHJLVWHUV��������YDULDELOLW\�DQG�EDVLFDOO\�UHFRUGV�YDULDEOHV�UHIHUULQJ�WR�WKH�&LYLO�VHUYLFH�UROH UHJDUGLQJ�LQQRYDWLRQ��7R�WKHVH�FDQ�EH�DGGHG�WKH�YDULDEOH�UHIHUULQJ�WR�WKH�YHQWXUH�FDSLWDO�V\VWHP��
)LQDOO\�� WKH� IRXUWK� DQG� XOWLPDWH� IDFWRU�� ZKLFK� UHFRUGV� ������� YDULDELOLW\�� VKRZV� WKRVH�HOHPHQWV� DOOXGLQJ� WR NQRZOHGJH� FUHDWLRQ� DFWLYLW\� LQ� LQQRYDWLQJ� ILUPV�� 0RUHRYHU�� YDULDEOHV�UHIHUULQJ� WR� WHFKQRORJLFDO� FHQWUHV� DUH� VDWXUDWHG� LQ� WKH� IDFWRU�� GXH� WR� EHLQJ� VXSSRUW� XQLWV� IRU�ILUPV�LQ�UHVHDUFK��DEVRUSWLRQ�DQG�GLIIXVLRQ�RI�WHFKQRORJ\�DFWLYLWLHV��
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7DEOH����)DFWRUV�RI�6SDQLVK�5HJLRQDO�,QQRYDWLRQ�V\VWHPV)$&725����5(*,21$/�$1'�352'8&7,9(�(19,5210(17�)25�,1129$7,21
���3URGXFWLYH�6WUXFWXUHx 1$9� +LJK� DQG� PHGLXP� WHFKQRORJ\� LQGXVWU\� LQ�PLOOLRQ�¼�������������x 1$9�/RZ�WHFKQRORJ\�LQGXVWU\� LQ�PLOOLRQ��¼������������x (PSOR\HHV�KLJK�DQG�PHGLXP�WHFKQRORJ\�LQGXVWU\���������x (PSOR\HHV�LQ�ORZ�WHFKQRORJ\�LQGXVWU\��������x ([SRUW�� +LJK� DQG� PHGLXP�KLJK� WHFKQRORJ\�LQGXVWU\�LQ�PLOOLRQ��¼�������������x ([SRUW�� 0HGLXP�ORZ� WHFKQRORJ\� LQGXVWU\� LQ�PLOOLRQ�¼�������������x ([SRUW�� /RZ� WHFKQRORJ\� LQGXVWU\� LQ� PLOOLRQ� �¼�������������
���6XSSRUW�LQVWLWXWLRQV�IRU�LQQRYDWLRQx 1DWLRQDO� SURMHFWV� DSSURYHG� E\� WKH� &'7,� LQ�PLOOLRQ�¼�������������
���6L]H�RI�WKH�UHJLRQx *'3�LQ PLOOLRQ�¼�������������

)$&725����3$3(/�'(�/$6�81,9(56,'$'(6�
x ,QWHUQDO� XQLYHUVLW\� 5	'� H[SHQGLWXUH�� �� RI�*'3��������x ,QWHUQDO� XQLYHUVLW\� VWDII� �)7(�� LQ� 5	'���� RI�DFWLYH�SRSXODWLRQ��������x 8QLYHUVLW\� UHVHDUFKHUV� �)7(�� LQ� 5	'�� �� RI�DFWLYH�SRSXODWLRQ��������x 6WXGHQWV�HQUROOHG�LQ�ILUVW�DQG�RU�VHFRQG�SDUW�RI�GHJUHH�FRXUVH�FRPSDUHG�WR�SRSXODWLRQ�DJHG����DQG�RYHU��HDFK���������LQKDELWDQWV���������x 6WXGHQWV�ZKR�KDYH�ILQLVKHG��VW DQG��RU��QG SDUW�RI�GHJUHH�FRXUVH�FRPSDUHG� WR�SRSXODWLRQ�DJHG����DQG�RYHU��HDFK���������LQKDELWDQWV���������x 6WXGHQWV� UHJLVWHUHG� LQ� SRVWJUDGXDWH� FRXUVHV�FRPSDUHG� WR� SRSXODWLRQ� �HDFK� ��������LQKDELWDQWV���������x 6WXGHQWV� ZKR� KDYH� UHDG� WKHLU� WKHVLV� FRPSDUHG�WR�SRSXODWLRQ� DJHG����DQG�RYHU� �HDFK���������LQKDELWDQWV���������x 5HVHDUFK�TXDOLW\�LQGLFDWRU�RI�XQ�LYHUVLW\��������

)$&725����52/(�2)�7+(�&,9,/�6(59,9(
���&LYLO�6HUYLFHx ,QWHUQDO� &LYLO� 6HUYLFH� H[SHQGLWXUH� RQ� 5	'����RI�*'3��������x ,QWHUQDO�&LYLO�6HUYLFH�VWDII��)7(��LQ�5	'����RI�DFWLYH�SRSXODWLRQ��������x &LYLO�6HUYLFH�5	' 5HVHDUFKHUV����RI�DFWLYH�SRSXODWLRQ��������x 6FLHQWLILF� FDSLWDO� VWRFN� LQ� 5	'� ������¼� SHU�LQKDELWDQW� �������
�� 2WKHUV�x 9HQWXUH�&DSLWDO�LQYHVWPHQW��PLOOLRQ�¼�RI��������������

)$&725����52/(�2)�,1129$7,1*�),506
x )LUPV�LQWHUQDO�5	'�H[SHQGLWXUH� �SHUFHQWDJH�RI������*'3���������x ,QWHUQDO� VWDII� �)7(�� RI� ILUPV� LQ� 5	'�� �R� RI�DFWLYH�SRSXODWLRQ��������x 5	'� UHVHDUFKHUV� �)7(�� RI� ILUPV���R�RI� DFWLYH�SRSXODWLRQ��������x )LUPVC� WHFKQRORJLFDO� FDSLWDO� VWRFN� LQ� 5	'�������¼�SHU�LQKDELWDQW���������x 5HJLRQDO�GLVWULEXWLRQ�RI�WHFKQRORJLFDO�FHQWUHVx $QQXDO�LQFRPH�RI�WHFKQRORJLFDO�FHQWUHV��������

6RXUFH��RZQ�HODERUDWLRQ
�����

�����
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����7\SRORJ\�RI�5HJLRQDO�,QQRYDWLRQ�6\VWHPV
,GHQWLILFDWLRQ� RI� WKH� IDFWRUV�PHQWLRQHG� KDV� EHHQ� XVHG� LQ� EXLOGLQJ� XS� D� W\SRORJ\�RI� UHJLRQDO�LQQRYDWLRQ�V\VWHPV��7KH�WHFKQLTXH�XVHG�IRU�WKLV�SXUSRVH�KDV�EHHQ�WKH�FOXVWHU�RU�FRQJORPHUDWH�DQDO\VLV�IURP�WKH�YDOXHV�DGRSWHG�E\�WKH�IDFWRUV�LQ�HDFK�RI�WKH�FDVHV��7KH�FOXVWHU�DQDO\VLV LV�D�PXOWLYDULDWH�WHFKQLTXH�ZKLFK�HQDEOHV�³LQGLYLGXDOV´�WR�EH�FODVVLILHG�LQ�JURXSV��ZLWKRXW�WKH�VHWV�FRQVWLWXWLQJ� WKHP�RU� WKHLU� QXPEHU�EHLQJ�NQRZQ�D�SULRUL�� ,Q� WKLV� FDVH� WKH� LQGLYLGXDOV� DUH� WKH�VHOIVDPH�$XWRQRPRXV�&RPPXQLWLHV�LQ�WKH�GLIIHUHQW�\HDUV�RI�VWXG\�DQG�WKH�JURXSLQJ�PHWKRGV�DUH� ERWK� WKH� RQH� FRQVLGHULQJ� WKH� SUR[LPLW\� EHWZHHQ� XQLWV� RI� HDFK� JURXS� DQG� WKH� RQH�FRQVWUXFWHG�IURP�WKH�VHSDUDWLRQ�EHWZHHQ�WKRVH�XQLWV���%HDULQJ� LQ�PLQG�WKH�ILQGLQJV��DQG�RQ�H[DPLQLQJ� WKH�YDULDEOHV�FORVHO\��WKH�VROXWLRQ�FKRVHQ�LV�WKH�RQH�ZKLFK�HVWDEOLVKHV�ILYH�FOXVWHUV�RU�JURXSV��7KLV�UHVXOW�FRLQFLGHV�LQ�WKH�WZR�SURFHGXUHV�FDUULHG� RXW�� ZKLFK� DGGV� DQ� HOHPHQW� RI� FRQILGHQFH� UHJDUGLQJ� WKH� FKRLFH� RSWHG� IRU��&RQVHTXHQWO\�� WKH�65,� W\SRORJ\�VHW�XS�RQ� WKH�EDVLV� RI� WKH� IDFWRUV� LGHQWLILHG� LQ� WKH�SUHYLRXV�VHFWLRQ�GHILQHV�ILYH�V\VWHPV�W\SHV��IRXU�RI�ZKLFK�FRPSULVH�MXVW�RQH�$XWRQRPRXV�&RPPXQLW\�0DGULG�� &DWDORQLD�� %DVTXH� &RXQWU\� DQG� 1DYDUUH� DQG� DQRWKHU� WKH� UHPDLQLQJ� UHJLRQV��UHJDUGOHVV�RI�WKH�\HDU�RI�VWXG\���
,Q� RUGHU� WR� VKRZ� WKDW� WKHUH� H[LVWV� D� VLJQLILFDQW� GLIIHUHQWLDWLRQ� DPRQJ� WKH� ILYH� SUHYLRXVO\�GHILQHG�JURXSV��DV�ZHOO�DV�WR�KLJKOLJKW�WKH�IDFWRUV�ZKLFK��LQ�HDFK�FDVH��FKDUDFWHULVH�LQQRYDWLQJ�DFWLYLWLHV�� D� YDULDQFH� DQDO\VLV� KDV� EHHQ� PDGH� YLD� WKH� IDFWRU� FODVVLI\LQJ� WKH� $XWRQRPRXV�&RPPXQLWLHV� LQ� HDFK� RI� WKRVH� V\VWHPV�� *LYHQ� D� TXDQWLWDWLYH� GHSHQGHQW� YDULDEOH� �IRXU�LGHQWLILHG�ODWHQW�IDFWRUV��DQG�D�TXDOLWDWLYH�LQGHSHQGHQW�YDULDEOH��D�YDULDEOH�RU�IDFWRU�LGHQWLI\LQJ�HDFK� &&$$� ZLWK� D� UHOHYDQFH� FOXVWHU��� WKH� YDULDQFH� DQDO\VLV� ZLWK� D� IDFWRU� FRQVLVWV� RI�GHWHUPLQLQJ�WKH�EHKDYLRXU�RI�WKH�GHSHQGHQW�YDULDEOH�LQ�WKH�HVWDEOLVKHG�JURXSV�E\�WKH�YDOXHV�RI�WKH�LQGHSHQGHQW�RQH��:LWK�D����SHU�����OHYHO�RI�VLJQLILFDQFH�WKH�HTXDO PHDQV�QXOO�K\SRWKHVLV�KDV�EHHQ�UHMHFWHG�� VR� LW�FDQ�EH�VWDWHG�WKDW� WKH�W\SHV�RI�UHJLRQDO� LQQRYDWLRQ�V\VWHPV�WKDW�KDYH�EHHQ� GHWHFWHG� UHJLVWHU� GLIIHUHQW� EHKDYLRXU� LQ� WKH� IRXU� IDFWRUV�� *UDSK� �� VKRZV� WKH� VROXWLRQ�REWDLQHG� E\� PHDQV� RI� WKH� IDFWRULDO� VFRUHV� RI� WKH� YDULDEOHV� FKDUJHG� ZLWK� VXPPDULVLQJ� WKH�VWDWLVWLFDO�LQIRUPDWLRQ�UHJDUGLQJ�WKH�PHDQ��
7KH� ILUVW� IDFWRU� LGHQWLILHG� WKH� UHJLRQDO� DQG� SURGXFWLYH� HQYLURQPHQW� RI� LQQRYDWLRQ�VKRZV�GLIIHUHQW�EHKDYLRXU�LQ�WKH�UHJLRQDO�V\VWHPV�GHILQHG�YLD�WKH�FOXVWHU�WHFKQLTXH��7KH�$XWRQRPRXV�&RPPXQLW\�ZLWK� D�KLJKHU�YDOXH� WKDQ� WKH� UHVW�RI� WKH� UHJLRQV� IRU� WKLV�K\SRWKHWLFDO�YDULDEOH� LV�&DWDORQLD��,Q�VHFRQG�DQG�WKLUG�SODFH��ZLWK�TXLWH�ORZHU��DOEHLW�SRVLWLYH�YDOXHV����DUH�0DGULG�DQG�WKH�%DVTXH�&RXQWU\��7KH�ORZHVW��DQG�QHJDWLYH�PDUN�LV�IRU�1DYDUUH��$OVR�QHJDWLYH�LV�WKH�VFRUH�IRU� WKH� JURXS� UHJLVWHULQJ� WKH� UHVW� RI� WKH� UHJLRQV� RI� 6SDLQ�� 7KXV� ZH� FDQ� VHH� KRZ� LPSRUWDQW�
�� 7R�XVH�WKH�WHFKQLTXH�LW� LV�QHFHVVDU\�WR�IL[�D�GLIIHUHQFH�DQG�D�PHWKRG�RI�JURXS�EXLOGLQJ��'LVWDQFH�LV�DQ�LQGH[�UHIOHFWLQJ�WKH�JUHDWHU�RU� OHVVHU�VLPLODULW\�DPRQJ�LQGLYLGXDOV��VR�WKH�JUHDWHU�LW�LV�WKH�OHVVHU�WKH�VLPLODULW\�EHWZHHQ�WKH�GHILQHG�V\VWHPV�RI�LQQRYDWLRQ��7KH�GLVWDQFH�XVHG�KHUH��(XFOLG�VTXDUHG��FDQ�EH�VHHQ�WR�EH�DIIHFWHG�E\�WKH�W\SH�RI� XQLWV� EHLQJ� KDQGOHG�� VR� WKLV� SUREOHP� KDV� EHHQ� FRUUHFWHG� E\� VWDQGDUGLVLQJ� WKH� YDULDEOHV� DFFRUGLQJ� WR� WKH� =�VFRUHV�PHWKRG��:LWK�UHJDUG�WR�WKH�JURXS�IRUPLQJ PHWKRG���WZR��DJJORPHUDWLRQ�SURFHGXUHV�KDYH�EHHQ�XVHG� � WKH�QHDUHVW�QHLJKERXU�DQG�WKH�PRVW�GLVWDQW�QHLJKERXU� WKDW�LV��DOO�WKH�LQGLYLGXDOV�DUH�FRQVLGHUHG�WR�EHORQJ�WR�LVRODWHG�JURXSV�DQG�WKH\�EHFRPH�PHPEHUV�RI�WKH�FOXVWHU�FRQVHFXWLYHO\��,Q�WKH�FDVH�RI�WKH�QHDUHVW�QHLJKERXU�PHWKRG�WKH�JURXSV�DUH�IRUPHG�RQ�WKH�EDVLV�RI�OHVVHU�GLVWDQFH��DQG�LQ�WKDW�RI�WKH�PRVW�GLVWDQW�QHLJKERXU� WKH�QHDUHVW�JURXSV�RI�LQGLYLGXDOV�MRLQ�WRJHWKHU�ZLWKLQ�WKH�PRVW�GLVWDQW�RQHV����� 7KLV�VDPH�VROXWLRQ�KDG�DOUHDG\�EHHQ�DFKLHYHG�LQ�SUHYLRXV�VWXGLHV�ZKHUH�D�VLPLODU�OLVW�RI�YDULDEOHV�ZDV�XVHG�IRU�WKH�DYHUDJH�RI��������������������%XHVD��0DUWtQH]�3HOOLWHUR��+HLMV��%DXPHUW����������� 3RVLWLYH�YDOXHV�GHQRWH�D�FHUWDLQ�LQWHQVLW\�RI�WKH�KLJKHU�WKDQ�DYHUDJH�IDFWRU�RI�WKH�JURXS�RI�$XWRQRPRXV�FRPPXQLWLHV��DQG�WKH�QHJDWLYH�RQHV�WKH�RSSRVLWH��
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ZLWKLQ�WKH�&DWDORQLDQ�LQQRYDWLRQ�V\VWHP�DUH�WKH�HOHPHQWV�OLQNHG�WR�HQYLURQPHQW�DQG�VXSSRUW�LQIUDVWUXFWXUHV�� VXFK� DV� WKH� SURGXFWLYH� VWUXFWXUH�� DLG� WR� LQQRYDWLRQ� LQ� ILUPV�� DFFXPXODWHG�NQRZOHGJH�DQG�UHJLRQDO�VL]H��$QG�LW�DOVR�VKRZV�WKH�OHVVHU�LPSRUWDQFH�RI�WKHVH�YDULDEOHV�LQ�WKH�UHPDLQLQJ� FDVHV�� DPRQJ�ZKLFK�0DGULG� DQG� WKH�%DVTXH�&RXQWU\� VFRUH� SRVLWLYH�� DV�ZH� KDYH�DOUHDG\�PHQWLRQHG��
*UDSK���9DOXH�RI�WKH�IDFWRUV�LQ�UHJLRQDO�FOXVWHUV��PHDQ ��

5HJLRQDO�DQG�SURGXFWLYH�HQYLURQPHQW

�����
�����

����
����

����

����
����
���
���
���
���
���

5HVWR&&$$ &DWDOXxD 0DGULG 1DYDUUD 3DtV�9DVFR

5ROH�RI�XQLYHUVLWLHV
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5HVWR&&$$ &DWDOXxD 0DGULG 1DYDUUD 3DtV�9DVFR

5ROH�RI�&LYLO�6HUYLFH
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5HVWR&&$$ &DWDOXxD 0DGULG 1DYDUUD 3DtV�9DVFR

5ROH�RI�LQQRYDWLQJ�ILUPV
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5HVWR&&$$ &DWDOXxD 0DGULG 1DYDUUD 3DtV�9DVFR

0RUHRYHU��WKH�IDFWRU�UHIHUULQJ�WR�WKH�XQLYHUVLW\�V\VWHP�KDV�D�FOHDUO\�PRUH�RXWVWDQGLQJ�UHODWLYH�UROH�LQ�WKH�FDVH�RI�1DYDUUH�WKDQ�LQ�WKH�RWKHU�UHJLRQV��0DGULG��ZLWK�D�SRVLWLYH�VFRUH��ILOOV�VHFRQG�SODFH�� WKRXJK�VRPH�ZD\�EHKLQG� WKH� IRUPHU� UHJLRQ��:KHUHDV�� RQ� WKH�RSSRVLWH� VLGH�� DQG�ZLWK�QHJDWLYH� UHVXOWV� ZKLFK� OHDYH� WKHP� LQ� D� SRVLWLRQ� RI WKH� JUHDWHVW� GLVDGYDQWDJH�� ZH� ILQG� WKH�%DVTXH� &RXQWU\�� &DWDORQLD� DQG� WKH� RWKHU� $XWRQRPRXV� FRPPXQLWLHV� DOVR� KDYH� QHJDWLYH�IDFWRULDO�VFRUHV��
,Q� WKH�FDVH�RI� WKH� IDFWRU� UHFRUGLQJ�HOHPHQWV� OLQNHG� WR� WKH�&LYLO�6HUYLFH�� WKH� VLWXDWLRQ� LV�DOVR�VWULNLQJ��+HUH�ZH�ILQG�D�UHJLRQ��0DGULG��ZKHUH�WKH�DYHUDJH�LV�ZD\�DERYH�WKRVH�REWDLQHG�E\�WKH�UHPDLQLQJ�&RPPXQLWLHV��7KH�LPSRUWDQFH�RI�WKH�&LYLO�6HUYLFH�D[LV�FDQ�EH�VHHQ�LQ�WKLV�UHJLRQ��ZKLFK� JLYHV� LW� GLIIHUHQW� FKDUDFWHULVWLFV� WR� WKH� RWKHUV��&RQYHUVHO\�� DQG�PRVW�PDUNHGO\� LQ WKH�%DVTXH�&RXQWU\�DQG�LQ�1DYDUUH��WKH�RWKHU�UHJLRQV�DUH�FKDUDFWHULVHG�E\�KDYLQJ�QHJDWLYH�VFRUHV�
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LQ� WKLV� IDFWRU�� ZKLFK� LV� QRW� VWUDQJH� LI� ZH� WDNH� LQWR� DFFRXQW� WKDW� &LYLO� 6HUYLFH� LQVWLWXWLRQV�GHDOLQJ�ZLWK�VFLHQFH�DQG�WHFKQRORJ\�DUH�PRUH�OLNHO\�WR�EH�VLWHG�LQ�WKH�6SDQLVK�FDSLWDO�
)LQDOO\�� LQ� WKH� FDVH� RI� WKH� IDFWRU� UHSUHVHQWLQJ� DVSHFWV�PRVW� OLQNHG� WR� WKH� DUHD� RI� LQQRYDWLQJ�ILUPV�� QRWLFHDEOH� GLIIHUHQFHV� DSSHDU� RQFH�PRUH��7KH� DYHUDJH�RI� WKLV� K\SRWKHWLFDO�YDULDEOH� LV�YHU\� KLJK� LQ� WKH� FDVH� RI� WKH� %DVTXH� FRXQWU\�� ZKLFK� KLJKOLJKWV� WKH� LPSRUWDQFH� RI� WKLV�VXEV\VWHP� ZLWKLQ� WKH� UHJLRQDO� LQQRYDWLRQ� LWVHOI�� ,Q� VHFRQG� DQG� WKLUG� SODFH�� ZLWK� SRVLWLYH�YDOXHV��ZH�ILQG�UHVSHFWLYHO\��0DGULG�DQG�1DYDUUH��ZLWK�&DWDORQLD�DQG�WKH�RWKHU�&RPPXQLWLHV�DFKLHYLQJ�QHJDWLYH�VFRUHV��
%\��ZD\�RI�FRQFOXVLRQ��LW�FDQ�EH�PHQWLRQHG�WKDW�0DGULG�LV�WKH�UHJLRQ�ZLWK�WKH�PRVW�FRPSOHWH�LQQRYDWLRQ�V\VWHP��DV�YHULILHG�E\�LWV�IDFWRULDO�VFRUHV�ZKLFK�DUH�DOZD\V�SRVLWLYH��DQG�WKXV�DERYH�DYHUDJH��7KH�%DVTXH�&RXQWU\�DQG�1DYDUUH�WDNH�ZKDW�FRXOG�EH�FRQVLGHUHG�DV�DQ�DVV\PHWULFDO�V\VWHP��VLQFH�RQO\�RQH�RI�WKH�IRXU�IDFWRUV�LV�IRXQG�LQ�D�GHYHORSHG�IRUP��7KH�UHPDLQLQJ�UHJLRQV�KDYH�ZHDN� LQQRYDWLRQ� V\VWHPV�� DQG� KDYH� QRW� DFKLHYHG� LPSRUWDQW� GHYHORSPHQW� LQ� DQ\� RI� LWV�FRPSRQHQWV��
���7+(�,1129$7,21�6<67(0�$1'�.12:/('*(�*(1(5$7,1*�352&(66(6
2QFH� WKH� IDFWRUV� LPSOLFLW� LQ� UHJLRQDO� LQQRYDWLRQ� V\VWHPV�KDYH�EHHQ�GHWHFWHG��ZH�ZHQW�RQ� WR�PDNH� D�PXOWLSOH� UHJUHVVLRQ� OHDVW� VTXDUHV� DQDO\VLV�� WR� GHWHUPLQH�ZKDW� LV� WKH� FRPELQDWLRQ� RI�WKHP�ZKLFK�HQDEOHV�WKH�FDOFXODWLRQ�RI�LQQRYDWLRQ�IORZ��E\�PHDQV�RI�WKH�QXPEHU�RI�SDWHQWV�WR�EH�HVWLPDWHG���
7KHUH� LV� D� EURDG� UDQJH� RI� HPSLULFDO� VWXGLHV� LQGLFDWLQJ� WKH� H[LVWHQFH� RI� D� KLJK� FRUUHODWLRQ�EHWZHHQ�D�PHDVXUHPHQW�RI�LQQRYDWRU\�LQSXW�VXFK�DV�5	'�FRVWV� DQG�PHDVXUHPHQW�RI�RXWSXW��VXFK�DV�WKH�QXPEHU�RI�SDWHQWV��VHH�DPRQJ�RWKHUV�*ULOLFKHV��������7UDMWHQEHUJ��������3DWHO�DQG�3DYLWW� ������� 0RUHRYHU�� FRPSDUHG� WR� RWKHU� PHDVXUHPHQWV� RI� LQQRYDWLRQ� RXWSXW�� SDWHQWV�JXDUDQWHH� D� PLQLPXP� OHYHO� RI� RULJLQDOLW\�� DV� ZHOO� DV� EHLQJ� KLJKO\� OLNHO\� WR� EHFRPH� DQ�LQQRYDWRU\�SURGXFW���%XHVD�HW�DO��������8QGRXEWHGO\��WKH�XVH�RI�SDWHQWV�DV�D�PHDVXUHPHQW�RI�WHFKQRORJLFDO� LQQRYDWLRQ� DOVR� KDV� VRPH� GLVDGYDQWDJHV� ZKLFK� ZHUH� DOUHDG\� SRLQWHG� RXW� E\�*ULOLFKHV� LQ�������)LUVWO\��QRW�DOO�LQQRYDWLRQV�PDWHULDOLVH�LQ�WKH�IRUP�RI�D�SDWHQW��VLQFH�ILUPV�PD\� RSW� IRU� RWKHU� ZD\V� RI� SURWHFWLQJ� WKHLU� LQYHQWLRQV�� VXFK� DV�� IRU� H[DPSOH�� WKH� LQGXVWULDO�VHFUHW�LQ�LWVHOI��6HFRQGO\��HYHQ�WKRXJK�WKH�SDWHQWV�E\�WKHLU�RZQ�GHILQLWLRQ�JXDUDQWHH�D�FHUWDLQ�OHYHO�RI�QHZQHVV�DQG�RULJLQDOLW\��LW�LV�DOVR�WUXH�WKDW�WKH�YDOXH RI�WKH�SDWHQWV�LV�KHWHURJHQHRXV��WKDW� LV�� WKH\� GR� QRW� UHIOHFW� GLIIHUHQFHV� RI� TXDOLW\� EHWZHHQ� WKHP��0RUHRYHU�� QRW� DOO� RI� WKHP�UHIOHFW�WHFKQRORJ\�XVHG�LQ�SURGXFWLYH�DFWLYLW\��+RZHYHU��DV�SRLQWHG�RXW�E\�%XHVD�HW�DO����������LW�LV�D�UHVWULFWLRQ�WKH�HIIHFWV�RI ZKLFK�DUH�PLQLPLVHG�GXH�WR�WKH�IDFW�WKDW��LI�GDWD�DUH�XVHG�IRU�D�ODUJH�QXPEHU�RI�SDWHQWV��WKHLU�TXDOLW\�VKRXOG�EH�H[SHFWHG�WR�EH�GLVWULEXWHG�LQ�D�VLPLODU�PDQQHU�IRU�DQ\�W\SH�RI�DJJUHJDWLRQ��SUREDEO\�IROORZLQJ�D�QRUPDO�SDWWHUQ��
7KH� RXWSXW� LQGLFDWRU� WDNHV LQWR� DFFRXQW� WKH� SDWHQWV� UHTXHVWHG� DQG� SXEOLVKHG� E\� WKH�6SDQLVK�DQG� (XURSHDQ� 3DWHQWV�2IILFHV��:H� KDYH� GHHPHG� LW� QHFHVVDU\� WR� UHIOHFW� WKH� JUHDWHU� YDOXH� RI�
�� 7KLV� W\SH� RI� DQDO\VLV� ILWV� LQ� ZLWK� WKH� OLQH� RI� HPSLULFDO� VWXGLHV� ZKLFK� KDYH� LQYHVWLJDWHG� WKH� SUHVHQFH� RI�VSLOORYHUV�LQ�WKHLU�UHVSHFWLYH�DUHDV�RI�DQDO\VLV��%DVLFDOO\�D�GLVWLQFWLRQ�FDQ�EH�PDGH�EHWZHHQ�WZR�W\SHV�RI�PRGHOV��WKRVH�ZKLFK�DQDO\VH�QDWLRQDO�LQQRYDWLRQ�V\VWHPV��6WHUQ��3RUWHU�DQG�)XUPDQ��������������������DQG�WKRVH�ZKLFK�GR�WKH�VDPH�IRU�UHJLRQDO�V\VWHPV��$PRQJ�WKH�ODWWHU�FDQ�EH�GLVWLQJXLVKHG�WKRVH�ZKLFK�VWXG\�WKH�$PHULFDQ�UHJLRQDO�LQQRYDWLRQ�V\VWHP��-DIIH��������$FV�HW�DO��������)HOGPDQ��������$QVHOLQ�HW�DO��������DQG�WKRVH�ZKR�KDYH�GRQH�LW�IRU�6SDLQ�*XPEDX��������&RURQDGR�DQG�$FRVWD��������*DUFtD�4XHYHGR���������
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(XURSHDQ�SDWHQWV��ZKLFK�KDYH�KLJKHU�UHJLVWUDWLRQ�FRVWV�ERWK�LQ�WLPH�DQG�PRQH\��XVLQJ�D�IDFWRU�RI� ILYH WR� ZHLJKW� WKHP� LQ� FRPSDULVRQ� ZLWK� WKH� 6SDQLVK� RQHV�� VLQFH� (XURSHDQ� SDWHQWV� DUH�UHJLVWHUHG�RQ�DYHUDJH�IRU�ILYH�FRXQWULHV��VR�WKDW��
(85WU(63WUWU 3$73$73$7 ��� �u� 

:KHUH 3$7U�W LV�WKH�ZHLJKWHG�VXP�RI�WKH�SDWHQWV�RI�UHJLRQ�U�LQ�\HDU�W�DQG� (63WU3$7 � \� (85WU3$7 �DUH�UHVSHFWLYHO\��6SDQLVK�DQG�(XURSHDQ�SDWHQWV�IRU�HDFK�UHJLRQ�
$V� RXU� DLP� LV� WR�GHWHFW�ZKLFK�RI� WKH� DERYH�PHQWLRQHG� IDFWRUV� HQDEOH� LQQRYDWLRQ� IORZ� WR�EH�HVWLPDWHG� DQG� WR� ZKDW� H[WHQW�� WKH� JHQHUDWLRQ� RI� IUHVK� NQRZOHGJH� IXQFWLRQ� LV IL[HG� E\� WKH�IROORZLQJ�HTXDWLRQ��

81,WU81,(03WU(03$'0WU$'0(17WU(17WU =<;:3$7 ����� GGGG ��� 
:KHUH�:(17 GHVLJQDWHV�WKH�HQYLURQPHQW�IDFWRU��;$'0 PHDVXUHV�WKH�&LYLO�6HUYLFH�IDFWRU��<(03LQGLFDWHV�WKH�LQQRYDWLQJ�ILUPV�IDFWRU�DQG�=81, UHFRUGV�WKH�YDOXH�RI�WKH�XQLYHUVLW\ IDFWRU��DQG�LQ�ZKLFK� WKH� VXELQGLFHV� U� DQG� W� GHVLJQDWH�� UHVSHFWLYHO\�� WKH� UHJLRQ� DQG� WKH� \HDU��1RWH� WKDW�ZH�KDYH�GRQH�ZLWKRXW�D�ODJ�EHWZHHQ�LQSXW�DQG�RXWSXW��FRQVLGHULQJ�WKDW��DV�SRLQWHG�RXW�E\�%XHVD�DQG� 0ROHUR� �������� LQ� 6SDLQ� WKH� UHODWLRQVKLS� EHWZHHQ� 5	'� DQG� SDWHQWV� LV� DOPRVWVLPXOWDQHRXV��
,Q� 7DEOH� ��� WKHUH� LV� D� SUHVHQWDWLRQ� RI� WKH� ILQGLQJV� REWDLQHG� E\� DSSO\LQJ� DQ� RUGLQDU\� OHDVW�VTXDUHV�SURFHGXUH�E\�WKH�VWHSZLVH�PHWKRG��7KH�QHFHVVDU\�YDOLGDWLRQ�VWHSV�� KDYH�EHHQ�FDUULHG�RXW�RQ�WKLV�PRGHO��

7DEOH��1RQ�VWDQGDUGLVHG�FRHIILFLHQWV� 6WDQGDUGLVHG�FRHIILFLHQWV� 3DUDPHWULF�FRQWUDVWV
% %(7$ W 6LJ��&RQVWDQW� ������� ������ ����(19,5210(17 ������� ���� ������ ����&,9,/�6(59,&( ������� ���� ������ ����),506 ������ ���� ����� ����81,9(56,7< ������ ���� ����� ����5����� 5������ 'XUELQ�:DWVRQ
����D��'HSHQGHQW�YDULDEOH���:HLJKWHG�VXP�SDWHQWV
9DOXHV�REWDLQHG�DIWHU�UDQGRPLVLQJ�WKH�UHVLGXDOV�

�� 7R� YDOLGDWH� WKH�PRGHO� ZH� KDYH� FDUULHG� RXW� WKH� XVXDO� WHVWV� RQ� UHVLGXDOV�� FRPSDULQJ� WKHLU�QRUPDOLW\�� ODFN� RI�VWDWLVWLFDOO\� VLJQLILFDQW� FRUUHODWLRQ� DPRQJ� WKH� IRUHFDVW� YDOXHV� DQG� WKH� UHVLGXDOV� DQG�� ILQDOO\� FKHFNLQJ� WKHLU�KRPRFHGDVWLFLW\��ZKLFK�HQVXUHV�WKH�PRGHO¶V�UREXVWQHVV�DQG��WKXV��WKH�YDOLGLW\�RI�WKH�FRHIILFLHQWV�FDOFXODWHG��,Q�D�FRPSOLPHQWDU\�ZD\�D�FROLQHDULW\�GLDJQRVLV�ZDV�FDUULHG�RXW��SURGXFLQJ��D� OHVVHU�FRQGLWLRQ� LQGH[�RI�����DQG�WKLV��DORQJ�ZLWK� WKH�UHJUHVVLRQ�SURFHGXUH�XVHG��DYRLGV�DQ\�PXOWLFROLQHDULW\�SUREOHP�WKDW�PLJKW�UHVWULFW�WKH�YDOLGLW\�RI�WKH�ILQGLQJV��
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)URP� WKH� ILQGLQJV� LW� LV� FRQILUPHG� WKDW� WKH� IRXU� IDFWRUV� WXUQ�RXW� WR�EH� VWDWLVWLFDOO\� VLJQLILFDQW�DQG� DOVR� KDYH� D� SRVLWLYH VLJQ�� ZKLFK� FRQILUPV� WKH� YDOLGLW\� RI� WKH� HYROXWLRQDU\� DSSURDFK� LQ�DUJXLQJ� WKDW� NQRZOHGJH� FUHDWLRQ� LV� WKH� UHVXOW� RI� WKH� LQWHUDFWLRQ� RI� GLIIHUHQW� HOHPHQWV�FRQVLGHUHG�WR�EH�XQGHU�WKH�FRQFHSW�RI�5HJLRQDO�,QQRYDWLRQ�6\VWHP��1RZ��LW�LV�DOVR�RI�LQWHUHVW�WR�LQWHUSUHW�WKH�UHODWLYH�ZHLJKW�RI�WKRVH�IDFWRUV�LQ�WKH�PRGHO��7KDW�ZLOO�EH�GRQH�E\�WDNLQJ�LQWR�DFFRXQW� WKH� YDOXHV� RI� WKH� VWDQGDUG� %(7$� FRHIILFLHQWV���� ZKLFK� HQDEOHV� XV� WR� FRPSDUH� WKH�LPSRUWDQFH�RI�WKH�IDFWRUV�LQ�WKH�PRGHO��$V�FDQ�EH�VHHQ��LW�LV�WKH�IDFWRU�UHODWHG�WR�UHJLRQDO�DQG�SURGXFWLYH� HQYLURQPHQW ZKLFK� KDV� D� JUHDWHU� SURPLQHQFH� LQ� WKH� PRGHO�� VSHFLILFDOO\� ZLWK� D�������%HWD�YDOXH��6HFRQGO\��DQG�DW�DQ�LPSRUWDQW�GLVWDQFH��ZH�ILQG�&LYLO�6HUYLFH��%HWD���������IROORZHG� E\� WKH� UROH� RI� LQQRYDWLQJ� ILUPV� �%HWD� �������� DQG� ILQDOO\��ZLWK� D� UHODWLYHO\� ORZHU�ZHLJKW�LQ�WKH�PRGHO�ZH�KDYH�WKH�XQLYHUVLW\��%HWD��������
:LWKLQ�WKH�HFRQRPLF�LQWHUSUHWDWLRQ��ZH�ZLOO�EH�DEOH�WR�KLJKOLJKW�WKDW�IRU�WKH�6SDQLVK�FDVH�WKHUH�LV� D� VWURQJ� LQIOXHQFH� RI�HQYLURQPHQW�YDULDEOHV� LQ� WKH� TXDQWLILHG� LQQRYDWLRQ� IORZV� DFURVV� WKH�ZHLJKWHG�VXP�RI�SDWHQWV��6SHFLILFDOO\��D� ODUJHU�VL]HG�SURGXFWLYH�VWUXFWXUH�SOD\V�D�NH\�UROH� LQ�DFKLHYLQJ�UHVXOWV�UHODWHG�WR�WHFKQRORJLFDO�LQQRYDWLRQ��ZKLFK�UDWLILHV�WKH�LPSRUWDQFH�RI�D�FHUWDLQ�FULWLFDO� PDVV� DQG� D� PLQLPXP� PDUNHW� VL]H�� ,Q� WKLV� ZD\�� WKH� K\SRWKHVLV� ZKLFK� VWDWHV� WKH�LPSRUWDQFH�RI� WKH�EXVLQHVV�VHJPHQW�ZLWKLQ�LQQRYDWLRQ�V\VWHPV�LV�YHULILHG�� ,I�ZH�DOVR�EHDU� LQ�PLQG�WKH�UHODWLYH�ZHLJKW�RI�WKH�IDFWRU�UHODWHG�WR�LQQRYDWLQJ�ILUPV��WKLV�K\SRWKHVLV�LV�UHLQIRUFHG��0RUHRYHU�� WKH &LYLO� 6HUYLFH� DQG� WKH� XQLYHUVLW\�� DOEHLW� ZLWK� D� VLJQLILFDQW�� SRVLWLYH� � UROH�� DUH�UHGXFHG�WR�D�VHFRQGDU\�UROH��ZKLFK�LV�QRW�DQ�REVWDFOH�WR�WKHLU�LQWHUDFWLRQ�ZLWK�WKH�RWKHU�IDFWRUV�FRQWULEXWLQJ�WR�REWDLQLQJ�JUHDWHU�LQQRYDWLRQ�UHVXOWV��
7KH�ILQGLQJV�REWDLQHG�YLD�WKH�XVH�RI�IDFWRUV�FRUUHVSRQGLQJ�WR�UHJLRQDO�LQQRYDWLRQ�V\VWHPV�DUH�LQ� DFFRUGDQFH�ZLWK� WKRVH�RI�SUHFHGLQJ� VWXGLHV�ZKHUH� WKH�ZRUN�ZDV�FDUULHG�RXW�ZLWK�D� VHW�RI�QRQ�K\SRWKHWLFDO� LQGLFDWRUV� DV� LV� WKH�FDVH�ZLWK� IDFWRUV�EXW� UHDO�RQHV��%XHVD��%DXPHUW��+HLMV�0DUWtQH]� 3HOOLWHUR� ������� IRU� WKH� VDPH� WLPH� SHULRG� DQG� XVLQJ� WKH� VDPH� GHSHQGHQW� YDULDEOH��ZHLJKWHG�VXP�RI�SDWHQWV��DQG��DW�WKH�VDPH�WLPH��WKH\�DUH�LQ�NHHSLQJ�ZLWK�WKRVH�WKDW�KDYH�EHHQ�KLJKOLJKWHG�LQ�LQWHUQDWLRQDO�OLWHUDWXUH��ERWK�IRU�UHJLRQDO�DQG�QDWLRQDO�FDVHV����
���&21&/86,216�
$V� LQGLFDWHG� DW� WKH� EHJLQQLQJ�RI� WKLV� DUWLFOH�� WKH� HFRQRP\� LV�JLYLQJ�PHULWHG�DWWHQWLRQ� WR� WKH�UHODWLRQVKLSV�H[LVWLQJ�EHWZHHQ� LQQRYDWLRQ�DQG� WKH� UHJLRQDO�JHRJUDSKLF�HQYLURQPHQW��9DULRXV�DXWKRUV� KDYH� XQGHUOLQHG� WKH� LPSRUWDQFH� RI� WKH� HYROXWLRQDU\� DSSURDFK� LQ� WKH� GHVLJQ� DQG�LPSOHPHQWDWLRQ� RI� SROLFLHV�� HVSHFLDOO\� WKRVH� UHODWHG� WR� VFLHQWLILF� DQG� WHFKQRORJLFDO� DVSHFWV��:KDW� LV�PRUH��WKH�LPSRUWDQFH�RI�FDUU\LQJ�RXW�HPSLULFDO�VWXGLHV�WR�VHUYH�DV�D�EDVLV�IRU�SROLF\�PDNLQJ�H[HUFLVHV�LV�KLJKOLJKWHG��
%HDULQJ�WKHVH�DVSHFWV�LQ�PLQG��LQ�WKLV�DUWLFOH�WKH�ILQGLQJV�KDYH�EHHQ�SUHVHQWHG�IRU�WKH�VWXG\�RI�WKH�6SDQLVK�FDVH�RQ�WKH�FDSDFLWLHV�RI�UHJLRQDO�LQQRYDWLRQ�V\VWHPV��WKURXJK�WKH�XVH�RI�GLIIHUHQW�
�� 7KLV�FRHIILFLHQW�UHSUHVHQWV�� LQ� WHUPV�RI�HODVWLFLW\��WKH�LQFUHDVH�LQ�WKH�GHSHQGHQW�YDULDEOH�LQ�W\SLFDO�GHYLDWLRQV�SURGXFHG�ZKHQ� WKH�W\SLFDO�GHYLDWLRQ�LQFUHDVHV�E\�RQH�XQLW�WKH�YDOXH�RI�WKH�GHSHQGHQW�YDULDEOH�XQGHU�WKH�FHWHULV�SDULEXV�K\SRWKHVLV���� 6HH�WKH�ZRUNV�TXRWHG�LQ�QRWH����
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HFRQRPHWULF� DQDO\VHV�� ,Q� WKH� ILUVW� SODFH�� WKH� UHVHDUFK� VWDUWHG� IURP� D� GDWDEDVH� FRPSULVLQJ� D�ZLGH� UDQJH�RI� LQGLFDWRUV� UHIHUULQJ� WR� WKH�HOHPHQWV�PDNLQJ�XS� LQQRYDWLRQ� V\VWHPV��)URP� WKLV�VWDUWLQJ�SRLQW�DQG�IRU�D� WLPH�SHULRG�UDQJLQJ�IURP������WR�������E\�DSSO\LQJ�WKH�PXOWLYDULDWH�WHFKQLTXH� RI�PDLQ� FRPSRQHQWV� DQDO\VLV�� IRXU� HVVHQWLDO� IDFWRUV�KDYH�EHHQ� LGHQWLILHG� LQ� WKHP��WKH� UHJLRQDO� DQG� SURGXFWLYH� HQYLURQPHQW�� WKH� XQLYHUVLW\�� WKH� &LYLO� 6HUYLFH� DQG� LQQRYDWLQJ�ILUPV��7KHVH� IDFWRUV�� WKH�GHQRPLQDWLRQ�RI�ZKLFK� V\QWKHVLVHV� WKH�YDULDEOHV�RI�ZKLFK� WKH\�DUH�PDGH� XS�� DV ZHOO� DV� VKRZLQJ� XV� WKH� D[HV�PDNLQJ� XS� WKH� 6SDQLVK� LQQRYDWLRQ� V\VWHPV�� KDYH�EHHQ�XVHG�LQ�D�GRXEOH�H[HUFLVH��RQ�WKH�RQH�KDQG��WKH\�KDYH�EHHQ�XVHG�WR�LGHQWLI\�D�W\SRORJ\�RI�UHJLRQDO� LQQRYDWLRQ�V\VWHPV��DQG��RQ�WKH�RWKHU��WKH\�KDYH�EHHQ�XVHG�DV�H[SODQDWRU\�YDULDEOHV�RI�WKH�IORZ�RI�NQRZOHGJH�REWDLQHG�E\�PHDQV�RI�SDWHQWV�
$V� IDU� DV� WKH� W\SRORJ\�RI� WKH� UHJLRQDO� V\VWHPV� LV�FRQFHUQHG�� WKH� ILQGLQJV�REWDLQHG�VKRZ� WKH�H[LVWHQFH�RI� ILYH�JURXSV�ZLWK�YHU\� VLJQLILFDQW�GLIIHUHQFHV�� IRXU�RI� WKHP�PDGH�XS�RI�D� VLQJOH�UHJLRQ� �0DGULG��&DWDORQLD�� WKH�%DVTXH�&RXQWU\ DQG�1DYDUUH��DQG� WKH�ILIWK�JURXSLQJ�WRJHWKHU�WKH� UHVW�� 2I� WKRVH� V\VWHPV� WKH�0DGULG� RQH� LV� WKH�PRVW� EDODQFHG�� VLQFH� DOO� WKH� IDFWRUV� VFRUH�SRVLWLYH��ZKLFK�FRUUHVSRQGV�WR�D�SRVLWLRQ�RI�DGYDQWDJH�LQ�DOO�HOHPHQWV�ZKLFK�DUH LPSRUWDQW�LQ�WKH�JHQHUDWLRQ�DQG�GLIIXVLRQ�RI�NQRZOHGJH��7KH�FDVHV�RI�&DWDORQLD�� WKH�%DVTXH�&RXQWU\�DQG�1DYDUUH�VKRZ�V\VWHPV�LQ�ZKLFK�RQO\�RQH�RU�WZR�RI�WKH�IRXU�IDFWRUV�VWDQG�RXW��7KXV��&DWDORQLD�ERDVWV�DQ�H[WHQVLYH�PDUNHW�DQG� LPSRUWDQW�SURGXFWLYH�DFWLYLW\��7KH�%DVTXH�FRXQWU\�UHIOHFWV�D�VWURQJ�VHJPHQW�RI�ILUPV�HQJDJLQJ�LQ�5	'��1DYDUUH�VWDQGV�RXW�WKURXJK�WKH�VSHFLDO�UROH�RI�WKH�XQLYHUVLWLHV�ORFDWHG�WKHUH�ZKLOVW�KDYLQJ�DQ�DERYH�DYHUDJH�SODFH�LQ� LQQRYDWLQJ�ILUPV¶�DFWLYLW\��)LQDOO\�� WKH�RWKHU� UHJLRQV� DUH� ORFDWHG� LQ� WKH� WHFKQRORJLFDO�SHULSKHU\�DQG�GR�QRW� VWDQG�RXW� LQ�DQ\� RI� WKH� IDFWRUV� LGHQWLILHG� 7KLV� IDFW� LV� SURYHG� E\� REVHUYLQJ� KRZ� IDFWRULDO� VFRUHV� DOZD\V�KDYH� D� QHJDWLYH� YDOXH�� 7KH\� DUH�� WKHUHIRUH�� UHJLRQV� ZKLFK� VWLOO� KDYH� LPSRUWDQW� ZHDNQHVVHV�ZKLFK� VKRXOG� UHFHLYH� SUHIHUHQWLDO� WUHDWPHQW� LQ� FRPSDULVRQ� ZLWK� WKH� RWKHU� DERYH�PHQWLRQHG�RQHV�DV�IDU�DV�VFLHQWLILF�DQG�WHFKQRORJLFDO�SROLFLHV�DUH�FRQFHUQHG��
5HJDUGLQJ� WKH� ILQGLQJV�REWDLQHG� WKURXJK� WKH� OLQHDU� UHJUHVVLRQ�DQDO\VLV��YHULILFDWLRQ�KDV�EHHQ�JLYHQ� WR� WKH� IDFW� WKDW� LQ� WKH� 6SDQLVK� FDVH�� WKH� UHJLRQDO� DQG� SURGXFWLYH� HQYLURQPHQW� LV� WKH�IDFWRU�KDYLQJ�WKH�JUHDWHVW�LPSDFW�RQ�WKH�JHQHUDWLRQ�RI�WHFKQRORJLFDO�NQRZOHGJH��DV�HYLGHQFHG�E\� SDWHQWV� ,I� ZH� DOVR� WDNH� LQWR� DFFRXQW� WKH� UHODWLRQVKLS� H[LVWLQJ� EHWZHHQ� WKH� SURGXFWLYH�HQYLURQPHQW�DQG�ILUPV�RI�DQ�LQQRYDWRU\�QDWXUH��WKH�ZHLJKW�RI�WKLV�XQLRQ�LV�PXFK�KLJKHU�WKDQ�WKDW�H[HUWHG�E\�WKH�&LYLO�6HUYLFH�DQG��HVSHFLDOO\��E\�WKH�XQLYHUVLW\��
)URP�DOO�WKH�DERYH�WZR�LPSRUWDQW�FRQFOXVLRQV�FDQ�EH�GUDZQ��2Q�WKH�RQH�KDQG�WKH�GLIIHUHQFHV�EHWZHHQ� WKH� YDULRXV� 6SDQLVK� UHJLRQV� ZKHQ� GHVLJQLQJ� VFLHQWLILF� DQG� WHFKQRORJLFDO� SROLFLHV�PXVW� EH� ERUQH� LQ� PLQG�� VLQFH� WKHLU� LQQRYDWLRQ� V\VWHPV� VKRZ� LPSRUWDQW� LQHTXDOLWLHV� DQG�VKRUWIDOOV� LQ�GHYHORSLQJ� WKH� IDFWRUV�ZKLFK�VKDSH� WKHP��7KXV�� DQ�DWWHPSW� � VKRXOG�EH�PDGH� WR�UHVROYH� LQ� WLPH� WKH� VSHFLILF� ZHDNQHVVHV� RI� HDFK� UHJLRQ� E\� DSSO\LQJ� SROLFLHV� RI� D� UHJLRQDO�QDWXUH��$OVR�� LW�PXVW� QRW� EH� IRUJRWWHQ�ZKLFK� IDFWRUV� FDUU\� WKH� JUHDWHVW�ZHLJKW� LQ� NQRZOHGJH�JHQHUDWLRQ�� ,Q� WKLV�ZD\� WKRVH� SROLFLHV� JHDUHG� WR� JURZWK� LQ� UHJLRQDO� LQQRYDWLRQ�ZLOO� KDYH� WR�WDUJHW� WKHLU� HIIRUW� SUHIHUDEO\� WR� GHYHORSLQJ� D� GLYHUVLILHG� SURGXFWLYH� VWUXFWXUH�� DV� ZHOO� DV�VWUHQJWKHQLQJ� DQG� H[WHQGLQJ� WKH� QXPEHU� RI� LQQRYDWLQJ� ILUPV� FDSDEOH� RI� GHYHORSLQJ� IUHVK�NQRZOHGJH�
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5()(5(1&(6
$&267$��0�� &2521$'2�� '�� �������� ³,QQRYDFLyQ� 7HFQROyJLFD� \� 'HVDUUROOR� 5HJLRQDO´��,QIRUPDFLyQ�&RPHUFLDO�(VSDxROD��RFWXEUH��Q��������SS����������$&6��=���$8'5(76&+��'��<�)(/'0$1��0����������³5HDO�(IIHFW�RI�$FDGHPLF�5HVHDUFK��&RPPHQW´��7KH�$PHULFDQ�(FRQRPLF�5HYLHZ��YRO�������SS��������$&6��=����������5HJLRQDO�LQQRYDWLRQ��NQRZOHGJH�DQG�JOREDO�FKDQJH´��3LQWHU��/RQGRQ�$5&+,%8*,��'��+2:(//6��-���0,&+,(�-����������LQQRYDWLRQ�3ROLF\�LQ�D�*OREDO�(FRQRP\��8QLYHUVLW\�3UHVV��&DPEULGJH�$,0&���������$XGLHQFLD�GH�,QWHUQHW��(*0��0DGULG�$,0&��YDULRV�DxRV���0DUFR�JHQHUDO�GH�ORV�PHGLRV��HQ�(VSDxD��YDULRV�DxRV���0DGULG$16(/,1�� /��� 9$5*$�� $�� <� $&6�� =�� �������� ³/RFDO� *HRJUDSKLF� 6SLOORYHUV� EHWZHHQ�8QLYHUVLW\� 5HVHDUFK� DQG� +LJK� 7HFKQRORJ\� ,QQRYDWLRQV´� -RXUQDO� RI� 8UEDQ�(FRQRPLFV��1������SS���������%$80(57��7��\�+(,-6��-����������/RV�GHWHUPLQDQWHV�GH�OD�FDSDFLGDG�LQQRYDGRUD�UHJLRQDO��XQD�DSUR[LPDFLyQ�HFRQRPpWULFD�DO�FDVR�HVSDxRO��5HFRSLODFLyQ�GH�HVWXGLRV�\�SULPHURV�UHVXOWDGRV��'RFXPHQWR�GH�WUDEDMR�Q�������,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR��8QLYHUVLGDG�&RPSOXWHQVH��0DGULG��ZZZ�XFP�HV�%8&0�FHH�LDLI%5$&=<.�� +�-��� &22.(�� 3��� +(,'(15(,&+�� 5�� �HGV��� �������� 5HJLRQDO� ,QQRYDWLRQ�V\VWHPV��/RQGRQ�8QLYHUVLW\�3UHVV��/RQGRQ�%8(6$�� 0� �������� (O� VLVWHPD� UHJLRQDO� GH� LQQRYDFLyQ� GH� OD� &RPXQLGDG� GH� 0DGULG�'RFXPHQWR�GH�WUDEDMR�Q������,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR��8QLYHUVLGDG�&RPSOXWHQVH���0DGULG��ZZZ�XFP�HV�%8&0�FHH�LDLI%8(6$�� 0��� &$6$'2�� 0�� +(,-6�� 0$57Ë1(=� 3(//,7(52�� 0��*87,(55(=±*$1'$5,//$�� $�� �������� (O� 6LVWHPD� 5HJLRQDO� GH� ,�'�,� GH� OD� &RPXQLGDG� GH�0DGULG�� 0DGULG� &RQVHMHUtD� GH� (GXFDFLyQ� GH� OD� &RPXQLGDG� GH� 0DGULG�� 'LUHFFLyQ�*HQHUDO� GH� ,QYHVWLJDFLyQ��ZZZ�PDGULPDVG�RUJ�LQIRUPDFLyQ�SXEOLFDFLRQ�GRF�6LVWHPDBUHJLRQDO�SGI�%8(6$��0��%$80(57��7���+(,-6�� -���0$57Ë1(=�3(//,7(52�0���������³/RV� IDFWRUHV�GHWHUPLQDQWHV� GH� OD� LQQRYDFLyQ�� 8Q� DQiOLVLV� HFRQRPpWULFR� VREUH� ODV UHJLRQHV�HVSDxRODV´� (FRQRPtD�,QGXVWULDO�Q������������9��SS�������%8(6$��0���0$57Ë1(=�3(//,7(52��0���+(,-6��-��%$80(57��7���������´/RV�VLVWHPDV�UHJLRQDOHV� GH� LQQRYDFLyQ� HQ� (VSDxD�� WLSRORJtD� EDVDGD� HQ� LQGLFDGRUHV� HFRQyPLFRV� H�LQVWLWXFLRQDOHV� GH� ODV� &RPXQLGDGHV� $XWyQRPDV´�� (FRQRPtD� ,QGXVWULDO� Q�� ����������9��SS�������%8(6$�� 0��� 1$9$552�� HW� DO� �������� ,QGLFDGRUHV� GH� OD� FLHQFLD� \� OD� WHFQRORJtD� HQ� OD�,QQRYDFLyQ��0HWRGRORJtD�\�IXHQWHV�SDUD�OD�&$39�\�1DYDUUD� 6DQ�6HEDVWLiQ� $]NRDJD�&XDGHUQRV�GH�FLHQFLDV�6RFLDOHV�\�(FRQyPLFDV��Q������(XVNR�,NDVNXQW]D�± 6RFLHGDG�GH�(VWXGLRV�9DVFRV�%8(6$�� 0�� \� 02/(52�� -�� ������� ³&DSDFLGDG� WHFQROyJLFD� \� YHQWDMDV� FRPSHWLWLYDV� HQ� OD�LQGXVWULD�HVSDxROD��DQiOLVLV�D�SDUWLU�GH�ODV�SDWHQWHV´��(NRQRPLD]��Q�����&22.(�� 3� �������� ³%XVLQHVV 3URFHVVHV� LQ� 5HJLRQDO� ,QQRYDWLRQ� 6\VWHPV� LQ� WKH� (XURSHDQ�8QLRQ´�HQ��$&6��=���������SS�������&22.(�� 3� �������� ³5HJLRQDO� LQQRYDWLRQ� V\VWHPV�� FOXVWHUV� DQG� NQRZOHGJH� HFRQRP\´��,QGXVWULDO�DQG�&RUSRUDWH�&KDQJH��YRO�����Q����SS���������&22.(�� 3��� %2(.+2/7�� 3��� 72'/,1*�� )�� �������� 7KH� JRYHUQDQFH� RI� LQQRYDWLRQ� LQ�(XURSH��3LQWHU��/RQGRQ�
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&22.(�� 3��� *Ï0(=� 85$1*$�� 0��� (7;(%$55Ë$�� *�� �������� ³5HJLRQDO� 6\VWHPV� RI�,QQRYDWLRQ��,QVWLWXWLRQDO�DQG�2UJDQLVDWLRQDO�'LPHQVLRQV´��5HVHDUFK�3ROLF\��Q�������SS����������'2/25(8;� '�� �������� ³:KDW� ZH� VKRXOG� NQRZ� DERXW� UHJLRQDO� V\VWHPV� RI� LQQRYDWLRQ��7HFKQRORJ\�LQ�6RFLHW\��Q�����SS����������('48,67�� &��������� 6\VWHPV� RI� ,QQRYDWLRQ� 7HFKQRORJLHV�� ,QVWLWXWLRQV� DQG� 2UJDQL]DWLRQV��/RQGRQ 3LQWHU��/RQGRQ��(8523($1�&200,6,21��������(XURSHDQ� ,QQRYDWLRQ� 6FRUHERDUG��7HFKQLFDO�3DSHU�Q�Â��(8�5HJLRQV� ZZZ�FRUGLV�OX�WUHQGFKDUW)(/'0$1��0����������7KH�*HRJUDSK\�RI�,QQRYDWLRQ��'RUGUHFKW�)5((0$1�� &+�� �������� 7HFKQRORJ\� 3ROLF\� DQG� (FRQRPLF� 3HUIRUPDQFH�� /HVVRQV� IURP�-DSDQ��3LQWHU��/RQGRQ�*$5&Ë$� 48(9('2�� -�� �������� ,QQRYDFLyQ� WHFQROyJLFD� \� JHRJUDItD� HQ� (VSDxD�� 7HVLV�GRFWRUDO� GLULJLGD� SRU� OD� 'UD�� 0�� 7HUHVD� &RVWD� &DPSt�� 'HSDUWDPHQWR� GH� (FRQRPHWUtD��(VWDGtVWLFD�\�(FRQRPtD�(VSDxROD��8QLYHUVLGDG�GH�%DUFHORQD�*5,/,&+(6�� =�� ������� ³3DWHQW� 6WDWLVWLFV� DV� (FRQRPLF� ,QGLFDWRUV�� $� 6XUYH\´� -RXUQDO� RI�(FRQRPLF�/LWHUDWXUH��YRO������SS�����������*80%$8�� 0�� ������� /D� GLPHQVLyQ� UHJLRQDO� GH� OD� LQQRYDFLyQ� WHFQROyJLFD�� ,9,(� :3�(&�������9DOHQFLD�+(,-6��-�������D��3ROtWLFD�WHFQROyJLFD�H�LQQRYDFLyQ��(YDOXDFLyQ�GH�OD�ILQDQFLDFLyQ�S~EOLFD�GH�,�'�HQ�(VSDxD��&RQVHMR�(FRQyPLFR�\�6RFLDO��0DGULG�+(,-6�� -�� �����E���6LVWHPDV�1DFLRQDOHV�\�5HJLRQDOHV�GH� ,QQRYDFLyQ�\�3ROtWLFD�7HFQROyJLFD��'RFXPHQWR�GH�WUDEDMR�Q�������,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR��8QLYHUVLGDG�&RPSOXWHQVH��0DGULG��ZZZ�XFP�HV�%8&0�FHH�LDLI+2:(//6��-����������³5HJLRQDO�V\VWHPV�RI� LQQRYDWLRQ"´��(Q�$5&+,%8*,��'��HW�DO��������SS��������,1(��YDULRV�DxRV���&RQWDELOLGDG�UHJLRQDO�GH�(VSDxD��YDULRV�DxRV���0DGULG�,1(��YDULRV�DxRV���(QFXHVWD�GH�3REODFLyQ�$FWLYD��YDULRV�DxRV���0DGULG,1(��YDULRV�DxRV���(VWDGtVWLFD�GH�(QVHxDQ]D�6XSHULRU�8QLYHUVLWDULD��YDULRV�DxRV���0DGULG�,1(��YDULRV�DxRV���(VWDGtVWLFD�VREUH�ODV�DFWLYLGDGHV�HQ�,QYHVWLJDFLyQ�&LHQWtILFD�\�'HVDUUROOR�7HFQROyJLFR��,�'���YDULRV�DxRV���0DGULG�-$))(��$�� ������� ³5HDO� (IIHFWV� RI�$FDGHPLF� 5HVHDUFK´ 7KH�$PHULFDQ�(FRQRPLF�5HYLHZ��YRO��������SS����������.26&+$7=.<�� .��� .8/,&.(�� 0��� =(1.(5�� $�� �HGV��� �������� ,QQRYDWLRQ� 1HWZRUNV���+HLGHOEHUJ��,6,/$1'$%$62�� 0��� 28*+721�� &��� 025*$1�� .�� �������� ³/HDUQLQJ� UHJLRQV� LQ� (XURSH��7KHRU\�� 3ROLF\� DQG� 3UDFWLFH� WKURXJK� WKH� 5,6´�� 3UHVHQWDGR� HQ� �HU� ,QWHUQDWLRQDO�&RQIHUHQFH� RQ� 7HFKQRORJ\� DQG� ,QQRYDWLRQ� 3ROLF\�� $XVWLQ�� 86$�� ��� DJRVWR�� ��VHSWLHPEUH�/81'9$//��%�$����������1DWLRQDO�6\VWHPV�RI�,QQRYDWLRQ��7RZDUGV�D�7KHRU\�RI�,QQRYDWLRQ�DQG�,QWHUDFWLYH�OHDUQLQJ� 3LQWHU��/RQGRQ0$57Ë1(=�3(//,7(52��0�\�%$80(57��7���������0HGLGD�GH�OD�FDSDFLGDG�LQQRYDGRUD�GH� ODV�&RPXQLGDGHV�$XWyQRPDV�HVSDxRODV��FRQVWUXFFLyQ�GH�XQ� tQGLFH�UHJLRQDO�GH� OD�LQQRYDFLyQ� 'RFXPHQWR�GH�WUDEDMR�Q������,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR��8QLYHUVLGDG�&RPSOXWHQVH��0DGULG��ZZZ�XFP�HV�%8&0�FHH�LDLI0$57Ë1(=�3(//,7(52��0����������5HFXUVRV�\�UHVXOWDGRV�GH�ORV�6LVWHPDV�GH�,QQRYDFLyQ��(ODERUDFLyQ� GH� XQD� WLSRORJtD� GH� 6LVWHPDV� 5HJLRQDOHV� GH� ,QQRYDFLyQ� HQ� (VSDxD�'RFXPHQWR�GH�WUDEDMR�Q������,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR��8QLYHUVLGDG�&RPSOXWHQVH��0DGULG��ZZZ�XFP�HV�%8&0�FHH�LDLI
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02/(52��-��\�%8(6$��0��������´/HV�SDUWHQDULDWV GH�WHFKQRORJLH LQGXVWULHOOH�HQ�(VSDJQH´��2&'(�67,�5HYXH��Q����025*$1�� .��� 1$8:(/$(56�� &�� �HGV��� �������� 5HJLRQDO� ,QQRYDWLRQ� 6WUDWHJLHV�� 7KH�6WDWLRQHU\�2IILFH��/RQGRQ�1$9$552�� 0�� �������� /RV� 6LVWHPDV� 1DFLRQDOHV� GH� ,QQRYDFLyQ�� 8QD� UHYLVLyQ� GH� OD�OLWHUDWXUD� 'RFXPHQWR� GH� WUDEDMR� Q��� ���� ,QVWLWXWR�GH�$QiOLVLV� ,QGXVWULDO�\�)LQDQFLHUR�8QLYHUVLGDG�&RPSOXWHQVH��0DGULG��ZZZ�XFP�HV�%8&0�FHH�LDLI1(/621�� 5�5�� �HGV��� ��������1DWLRQDO� ,QQRYDWLRQ� 6\VWHPV�� $� &RPSDUDWLYH� 6WXG\��2[IRUG�8QLYHUVLW\�3UHVV��1HZ�<RUN�2(&'���������PDQXDO�RQ�WKH�0HDVXUHPHQW�RI�+XPDQ�5HVRXUFHV�GHYRWHG�WR�6	7��&DPEHUUD�0DQXDO��3DULV�3257(5��0�(����������7KH�&RPSHWLWLYH�$GYDQWDJH�RI�1DWLRQ� 0DF�0LOODQ��/RQGRQ�67(51�� 6��� 3257(5�� 0�(�� <� )850$1�� -�/�� �������� 7KH� 'HWHUPLQDQWV� RI� 1DWLRQDO�,QQRYDWLYH�&DSDFLW\��1%(5�:RUNLQJ�3DSHU������67(51�� 6��� 3257(5�� 0�(�� <� )850$1�� -�/�� �������� ³/RV� IDFWRUHV� LPSXOVRUHV� GH� OD�FDSDFLGDG�LQQRYDGRUD�QDFLRQDO��LPSOLFDFLRQHV�SDUD�$PpULFD�/DWLQD´��&ODYHV�GH�(FRQRPtD�0XQGLDO��,&(;��0DGULG��SS������67(51�� 6��� 3257(5�� 0�(�� <� )850$1�� -�/�� �������� ³7KH� 'HWHUPLQDQWV� RI� 1DWLRQDO�,QQRYDWLYH�&DSDFLW\´��5HVHDUFK�3ROLF\��Q������SS����������75$-7(1%(5*��0��������� (FRQRPLF�$QDO\VLV�RI�3URGXFW�,QQRYDWLRQ��&DPEULGJH��0$��75$-7(1%(5*��0�� ��������³3DWHQWV� DV� LQGLFDWRUV�RI� ,QQRYDWLRQ´��HQ�75$-7(1%(5*��0��HG��������



��

Ò/7,026�7Ë78/26�38%/,&$'26
���� )RUPDV� GH� ,QWHUQDFLRQDOL]DFLyQ�� 8Q� HVWXGLR� DSOLFDGR� $GROIR�*XWLpUUH]� GH�*DQGDULOOD�6DOGDxD�\�/XLV�-DYLHU�+HUDV�/ySH]�����������([LVWH�OD�YHUVLyQ�HQ�LQJOpV�GH�HVWH�GRFXPHQWR��
���� 'LIXVLyQ� GH� ORV� FUpGLWRV� GHO� &'7,� HQ� ODV� HPSUHVDV� LQQRYDGRUDV� GHO� 3DtV� 9DVFR� \�1DYDUUD� -RRVW�+HLMV���������
���� ,QQRYDWLRQ� DQG� ,QWHUQDWLRQDOLVDWLRQ� 3ROLFLHV� LQ� 6SDLQ�� 6SHFLDO� &RQVLGHUDWLRQ� RI� /HVV�'HYHORSHG�$UHDV��-RVp�0ROHUR�\�$QWRQLR�)RQIUtD���������
���� (O�&RQWURO�GH�ORV�LQWHUFDPELRV�LQWHUQDFLRQDOHV�GH�DUPDPHQWR�\�WHFQRORJtDV�GH�GREOH�XVR��HO FDVR�GH�(VSDxD��0LNHO�%XHVD���������
���� 3DWURQHV� WHFQROyJLFRV�\�FRPSHWLWLYLGDG��XQ�DQiOLVLV�GH� ODV�HPSUHVDV� LQQRYDGRUDV�HQ�HO�3DtV�9DVFR� 0LNHO�%XHVD�\�$UDQW]D�=XELDXUUH���������
���� 3XEOLF�ILQDQFH�RI�WKH�5	'�DFWLYLWLHV�LQ�HQWHUSULVHV��5ROH�DQG�LPSDFW�RI�WKH�6SDQLVK�ORZ�LQWHUHVW�FUHGLWV�IRU�5	'��-RRVW�+HLMV��������
���� ,QWHUYHQFLRQLVPR�HVWDWDO�GXUDQWH�HO�IUDQTXLVPR�WDUGtR��XQ�DQiOLVLV�GHO�FRQGLFLRQDPLHQWR�LQGXVWULDO��0LNHO�%XHVD�\�/XLV�(��3LUHV��������
���� 1XHYDV� SDXWDV� GH� LQWHUQDFLRQDOL]DFLyQ� GH� OD� ,�'� GH� ODV� HPSUHVDV� PXOWLQDFLRQDOHV�HVWDGRXQLGHQVHV�� $QD�%HOOYHU��������
���� 6LVWHPDV�QDFLRQDOHV�\�UHJLRQDOHV�GH�LQQRYDFLyQ�\�SROtWLFD�WHFQROyJLFD��8Q�DSUR[LPDFLyQ�WHyULFD� -RRVW�+HLMV�������
���� -XVWLILFDFLyQ�GH�OD�SROtWLFD�GH�LQQRYDFLyQ�GHVGH�XQ�HQIRTXH�WHyULFR�\�PHWRGROyJLFR��-RRVW�+HLMV���������
���� /RV� VLVWHPDV� QDFLRQDOHV� GH� LQQRYDFLyQ�� XQD� UHYLVLyQ� GH� OD� OLWHUDWXUD��0LNHO� 1DYDUUR��������
���� (O�DQiOLVLV�\�OD�SROtWLFD�GH�FOXVWHUV��0LNHO�1DYDUUR��������
���� /RV�VLVWHPDV�UHJLRQDOHV�GH�LQQRYDFLyQ�GHO�3DtV�9DVFR�\�1DYDUUD��0LNHO�%XHVD��������
���� &HQWUDOLVDWLRQ� RU� GLVSHUVLRQ"�� D� VSDWLDO� DQDO\VLV� RI� WKH� LPSDFW� RI� WKH� VLQJOH� PDUNHW�SURJUDPPH�RQ�WKH�DFWLYLW\�RI�XV�PDQXIDFWXULQJ�DIILOLDWHV��$QGUHZ�0ROG�������
���� (O�VLVWHPD�UHJLRQDO�GH�LQQRYDFLyQ�GH�OD�&RPXQLGDG�GH�0DGULG��0LNHO�%XHVD������������ (FRQRPtD�GH� OD�VHFHVLyQ��/RV�FRVWHV�GH�OD�µ1R�(VSDxD¶�HQ�HO�3DtV�9DVFR��0LNHO�%XHVD��������
���� 7KH� VSDQLVK� SXEOLF� ILQDQFLDO� VXSSRUW� DFFHVLEOH� IRU� VPDOO� DQG� PHGLXP� VL]HG� ILUPV��RUJDQLVDWLRQV��SURJUDPHV��LQVWUXPHQWV�DQG�PHDVXUHV��-RRVW�+HLMV��������



��

���� /RV�GHWHUPLQDQWHV�GH�OD�FDSDFLGDG�LQQRYDGRUD�UHJLRQDO��XQD�DSUR[LPDFLyQ�HFRQRPpWULFD�DO� FDVR� HVSDxRO�� 5HFRSLODFLyQ� GH� HVWXGLRV� \� SULPHURV� UHVXOWDGRV� 7KRPDV�%DXPHUW� \� -RRVW�+HLMV��������
���� 5HFXUVRV� \� UHVXOWDGRV� GH� ORV� VLVWHPDV� GH� LQQRYDFLyQ�� HODERUDFLyQ� GH� XQD� WLSRORJtD� GH�VLVWHPDV�UHJLRQDOHV�GH�LQQRYDFLyQ�HQ�(VSDxD��0yQLFD�0DUWtQH]�3HOOLWHUR��������
���� 0HGLGD�GH�OD�FDSDFLGDG�LQQRYDGRUD�GH�ODV�&RPXQLGDGHV�$XWyQRPDV��FRQVWUXFFLyQ�GH�XQ�tQGLFH�UHJLRQDO�GH�LQQRYDFLyQ� 0yQLFD�0DUWtQH]�3HOOLWHUR�\�7KRPDV�%DXPHUW�������
���� ,QQRYDFLyQ� WHFQROyJLFD� \� FRPSHWLWLYLGDG�� DQiOLVLV� PLFURHFRQyPLFR� GH� OD� FRQGXFWD�H[SRUWDGRUD�HQ�0p[LFR�� 6DOYDGRU�(VWUDGD�\�-RRVW�+HLMV��������
���� ,QGLFDGRUHV�GH�OD�VRFLHGDG�GH�OD�LQIRUPDFLyQ�HQ�(VSDxD� 6DOYDGRU�(VWUDGD�������
����/RV� FHQWURV� WHFQROyJLFRV� \� HO� VLVWHPD� UHJLRQDO� GH� LQQRYDFLyQ� (O� FDVR� GHO� 3DtV� 9DVFR�0LNHO�1DYDUUR�$UDQFHJXL�\�$UDQW]D�=XELDXUUH�*RHQD��������
���� &LHQFLD�\�7HFQRORJtD�HQ�OD�(VSDxD�GHPRFUiWLFD� OD�IRUPDFLyQ�GH�XQ�VLVWHPD�QDFLRQDO�GH�LQQRYDFLyQ��0LNHO�%XHVD��������
���� /DV�HPSUHVDV�GHO�3DtV�9DVFR�DQWH�OD�VHFHVLyQ��0LNHO�%XHVD��-RRVW�+HLMV��7KRPDV�%DXPHUW�\�0yQLFD�0DUWtQH]�3HOOLWHUR��������
���� 'LIXVLyQ�\�DGLFLRQDOLGDG�GH�ODV�D\XGDV�S~EOLFDV�D OD�LQQRYDFLyQ��XQD�HVWLPDFLyQ�EDVDGD�HQ�³SURSHQVLW\�VFRUH�PDWFKLQJ´��/LOLDQD�+HUUHUD�\�-RRVW�+HLMV��������
���� 5HODFLRQHV�H�LQWHUDFFLyQ�HQWUH�ORV�DJHQWHV�GHO�VLVWHPD�QDFLRQDO�GH�LQQRYDFLyQ�GH�(VSDxD��UHVXOWDGRV�GH�OD�HQFXHVWD�,$,)�)(&<7��-RRVW�+HLMV��$QGUpV�)HUQiQGH]�'tD]��3DWULFLD�9DODGH]�\�$OLFLD�&RURQLO��������
���� (YDOXDFLyQ�GH�OD�HIHFWLYLGDG�GH�OD�SROtWLFD�GH�FRRSHUDFLyQ�HQ�OD�LQQRYDFLyQ��-RRVW�+HLMV��$QGUpV�)HUQiQGH]�'tD]��3DWULFLD�9DODGH]�\�$OLFLD�&RURQLO��������
���� 3DWURQHV�UHJLRQDOHV�GH�XVR�\�FRQVXPR�GH�7,&�6��KDFLD�XQ�tQGLFH�UHJLRQDO�GH�OD�6RFLHGDG�GH�OD�,QIRUPDFLyQ��6DOYDGRU�(VWUDGD����������H[LVWH�YHUVLyQ�HQ�LQJOpV��
1RUPDV�GH�HGLFLyQ�SDUD�HO�HQYtR�GH�WUDEDMRV�7H[WR��:RUG�SDUD�:LQGRZV�7LSR�GH�OHWUD�GHO�WH[WR��7LPHV�1HZ�5RPDQ����1RUPDO�(VSDFLDGR�LQWHUOLQHDO��6HQFLOOR�7LSR�GH�OHWUD�GH�ODV�QRWDV�GH�SLH�GH�SiJLQD��7LPHV�1HZ�5RPDQ����1RUPDO�1XPHUDFLyQ�GH�SiJLQDV��,QIHULRU�FHQWUR&XDGURV�\�JUiILFRV�D�JXVWR�GHO�DXWRU�LQGLFDQGR�SURJUDPDV�XWLOL]DGRV(Q� OD�SiJLQD����GHQWUR�GH�XQ�UHFXDGUR�VHQFLOOR��GHEH�ILJXUDU�HO� WtWXOR��HQ�QHJULOOD�\�PD\~VFXODV���DXWRU��HQ�QHJULOOD�\�PD\~VFXODV��H�LQVWLWXFLyQ�D�OD�TXH�SHUWHQHFH�HO�DXWRU��HQ�OHWUD�QRUPDO�\�PLQ~VFXODV�(Q�OD�SULPHUD�SiJLQD�GHO�WUDEDMR��VH�GHEHUi�LQFOXLU�XQ�5HVXPHQ�HQ�HVSDxRO�H�LQJOpV�����OtQHDV�Pi[LPR���DFRPSDxDGR�GH�SDODEUDV�FODYH
/RV� WUDEDMRV� KDEUiQ� GH� VHU� HQYLDGRV� HQ�SDSHO�\� HQ� VRSRUWH�PDJQpWLFR� D� OD�GLUHFFLyQ�GHO� ,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR�


