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WHRULVL´GH�GHQLOPHNWHGLU����*LULúLPFLQLQ�HVDV�URO��YDU�RODQ�PDO�YH�ND\QDNODUÕQ�\HQLGHQ�RUJDQL]H�HGLOPHVLQLQ�\DQÕ�VÕUD�\HQLOHULQL�GH�SL\DVD\D�DGDSWH�HWPHNWLU��.DSLWDOL]PLQ�PRWRU�J�F��JLULúLPFLOHULQ�RUWD\D�oÕNDUGÕ÷Õ�\HQL�W�NHWLFL�PDOODUÕ��\HQL� WDúÕPD� YH� XODúWÕUPD� PHWRWODUÕ�� \HQL� SL\DVDODU� YH� \HQL� W�U� |UJ�WOHUGHQ�JHOPHNWHGLU��%X� QHGHQOH� JLULúLPFL� YDU� RODQ� V�UHoOHULQ� \HQLOHUL� VXQGX÷X� LoLQ�HNRQRPLN�ROD\ODUÕQ�DNÕúÕQÕ�HWNLOH\HQ�DQD�HWNHQ�ROPDNWDGÕU��6FKXPSHWHU��\HQL��U�Q�RUWD\D�oÕNDUÕS�SL\DVDGD�JHoLFL�RODUDN�GD�ROVD�J�o�HGLQHQ�YH�DúÕUÕ�NDU�HOGH�HGHQ� JLULúLPFLOHULQ� V�UHNOL� RODUDN� D\QÕ� úH\L� WHNUDU� WHNUDU� \DSPD\Õ�DU]XOD\DFDNODUÕQÕ� LIDGH� HWPLúWLU�� *LULúLPFL� \HQL� ELU� PDOÕ� SL\DVD\D� V�UHU�V�UPH]� EHOLUOL� ELU� V�UH� DúÕUÕ� NDU� HOGH� HGHFHN�� DQFDN� EHOLUOL� ELU� V�UH� VRQUD��U�Q�Q� SL\DVDGD� EDúNDODUÕ� WDUDIÕQGDQ� GD� �UHWLOPHVL� \D� GD� GDKD� �VW�Q� ELU��U�Q�Q�RUWD\D�oÕNPDVÕ�LOH�NDU�RUWDGDQ�NDONDFDNWÕU���
*LULúLPFL�� YL]\RQ� YH� OLGHUOLN� NDUDNWHUOHULQH� VDKLSWLU�� %X� |]HOOLN�³\DUDWÕFÕ� \RNHGLú´� V�UHFLQLQ� DQD� DWHúOH\LFLVL� ROPXúWXU��*LULúLPFLQLQ� EDúDUÕVÕ�VH]JL� YH� úH\OHUL� GDKD� VRQUD� GR÷UX� ROGX÷X� RUWD\D� oÕNDFDN� úHNLOGH� |QFHGHQ�J|UHELOPH� \HWHQH÷LQH� VDKLS� ROXS� ROPDPDVÕQD� ED÷OÕGÕU�� $VOÕQGD� ELU� úH\LQ�GR÷UXOX÷XQXQ� JHUoHNOHúPHGHQ� DQODúÕODPD\DFD÷ÕQGDQ� GROD\ÕGÕU� NL� JLULúLPFL�GDLPD� ROD\ODU� ROXS� ELWWLNWHQ� VRQUD� DQODúÕODELOHFHNWLU�� *LULúLPFL� YDU� RODQ�JHUoHNOLNOHUGHQ� NROD\FD� \ROD� oÕNDUDN� JHOHFHN� KDNNÕQGD� WDKPLQOHU�\DSÕOPD\DFDN� GXUXPODUÕ� DUDU� YH� EXOXU�� 'DKD� VRQUD� JLULúLPFLQLQ� RUWD\D�oÕNDUGÕ÷Õ� \HQLOLN� SHúL� VÕUD� ELU� GL]L� ROD\ÕQ� DWHúOHQPHVLQL� YH� X]XQ� G|QHPGH�ROD\ODUÕQ� DNÕúÕQÕQ� \HQLGHQ� \D]ÕOPDVÕQÕ� RUWD\D� oÕNDUDFDNWÕU�� 6RV\DO� YH�HNRQRPLN� VLVWHP� L\L\H� GR÷UX� ELU� GH÷LúLP� JHoLUHFHNWLU�� *LULúLPFL� oÕNDUGÕ÷Õ�\HQLOL÷L� LON�SL\DVD\D� DU]� HGHQ�ROGX÷XQGDQ�JHoLFL� DúÕUÕ� NDUODU� HOGH� HGHFHNWLU��$QFDN� EX� GL÷HU� ILUPDODUÕ� SL\DVD\D� oHNHFHN� YH� DúÕUÕ� NDU� ]DPDQOD�ND\ERODFDNWÕU���
6FKXPSHWHU� JLULúLPFL�� \|QHWLFL� YH� VHUPD\HGDUÕ� ELUELULQGHQ�D\ÕUPDNWDGÕU�� *LULúLPFL� JHQHOOLNOH� ELU� ILUPDQÕQ� J�QO�N� LúOHULQL� LGDUH� HGHQ�\|QHWLOHUGHQ� IDUNOÕ� RODUDN�|UJ�WH�YL]\RQ� YH� OLGHUOLN� VD÷ODU��*LULúLPFLQLQ� DQD�J|UHYL� DPDoODUÕQ� QDVÕO� WDNLS� HGLOHFH÷L� GH÷LO� KDQJLVLQLQ� WDNLS� HGLOHFH÷LGLU��6FKXPSHWHU� JLULúLPFL� YH� VHUPD\HGDUÕ� GD� ELU� ELULQGHQ� D\ÕUPDNWDGÕU��6HUPD\HGDU�VHUPD\H\L�DU]�HGHQ�NLúLGLU��<DQL�ELU�JLULúLPFL�NHQGL�VHUPD\HVLQL�ELULNWLULUVH� KHP� JLULúLPFL� YH� KHP� GH� VHUPD\HGDU� ROPDN� �]HUH� LNLOL� ELU� URO�R\QD\DFDNWÕU���
6FKXPSHWHU¶GH� ELU� \HQLOLN� EDúND� SL\DVD� \D� GD� SL\DVDODUÕ� |QHPOL�|Oo�GH� ROXPOX� \D� GD� ROXPVX]� úHNLOGH� HWNLOH\HFHNWLU�� <DQL� ELU� \HQLOLN�VHEHEL\OH� ELU� \D� GD� GDKD� ID]OD� SL\DVD� GDUDODELOLU�� \RN� RODELOLU�� \D� GD�E�\�\HELOLU�� <HQLOLN� QHGHQL\OH� SL\DVDODUÕQ� GDUDOÕS� \RN� ROPDVÕQD� ³\DUDWÕFÕ�

���� .HYLQ�025*$1��³7KH�/HDUQLQJ�5HJLRQ��,QVWLWXWLRQV��,QQRYDWLRQ�DQG�5HJLRQDO�5HQHZDO´��
5HJLRQDO�6WXGLHV��9RO��������SS����������

���� .HLWK�60,7+��³,QQRYDWLRQ�DV�D�6\VWHPLF�3KHQRPHQRQ��5HWKLQNLQJ�7KH�5ROH�RI�3ROLF\´��$�
1HZ� (FRQRPLF� 3DUDGLJP"� ,QQRYDWLRQ�%DVHG� (YROXWLRQDU\� 6\VWHPV�� (G�E\� .HYLQ�
%5<$17�DQG�$OLVRQ�:(//6��DQ�2FFDVLRQDO�3DSHU�LQ�6HULHV�RQ�$XVWUDOLD¶V�5HVHDUFK�DQG�
7HFKQRORJ\�DQG�7KHLU�8WLOL]DWLRQ��&RPPRQZHDOWK�RI�$XVWUDOLD��������SS��������



���

\RNHGLú´� �FUHDWLYH� GHVWUXFWLRQ�� YH\D� ³0DUN� ,´�� SL\DVDQÕQ� JHOLúPHVLQH� LVH�³\DUDWÕFÕ�ELULNLP´��FUHDWLYH�DFFXPXODWLRQ��YH\D�³0DUN�,,´�GHQLOPHNWHGLU���
%LU� \HQLOL÷LQ� EDúND� SL\DVD� \D� GD� SL\DVDODUÕ� LNDPH� HWNLVL� QHGHQL\OH�\RN� HWPHVL� \D� GD� |QHPOL� |Oo�GH� GDUDOWPDVÕQD� YH� EX� DUDGD� \HQL� SL\DVDQÕQ�E�\�\�S� IDUNOÕ� ILUPDODUÕ� E�Q\HVLQH� oHNPHVLQH� ³\DUDWÕFÕ� \RNHGLú´� �FUHDWLYH�GHVWUXFWLRQ�� GHQLOPHNWHGLU�� %LU� VHNW|U� \RN� ROXUNHQ� GL÷HUL� GR÷XS�JHOLúPHNWHGLU��³<DUDWÕFÕ�\RNHGLú´��J�Q�P�]GH�6FKXPSHWHU¶LQ�0DUN�,¶L�RODUDN�GD�DQÕOPDNWDGÕU���
%D]HQ�ELU� \HQLOL÷LQ�RUWD\D�oÕNPDVÕ� \DQL� �U�Q�Q�SL\DVD\D� V�U�OPHVL�EDúND� YDURODQ� SL\DVDODUÕQ� \RN� ROPDVÕQD� \D� GD� ROGXNoD� N�o�OPHVLQH� \RO�DoPDNWDGÕU�� gUQH÷LQ� HOHNWULN� DPSXO�QXQ� LFDW� HGLOPHVL� HYOHUGH� YH� VRNDN�ODPEDODUÕQGD� JD]� NXOODQÕPÕQÕ� RUWDGDQ� NDOGÕUPÕúWÕU�� � %XUDGD� XQXWXOPDPDVÕ�JHUHNHQ� |QHPOL� ELU� QRNWD�� JD]� ODPEDODUÕ� RUWDGDQ� NDONPDVÕQD� UD÷PHQ� JD]�NXOODQÕPÕQD� G�Q\DGD� GHYDP� HGLOPLúWLU�� *D]� SL\DVDGDQ� WDVIL\H� ROPDPÕúWÕU��*D]�SL\DVDVÕ�GD�NHQGLQL�IDUNOÕ�DODQODUD�\|QHOWPLúWLU��<DSÕODQ�EDúND�\HQLOLNOHU�JD]ÕQ�IDUNOÕ�DODQODUGD�NXOODQÕOPDVÕ�V�UHFLQL�RUWD\D�oÕNDUPÕúWÕU��gUQH÷LQ�JD]OD�oDOÕúDQ� ÕVÕWPD� VLVWHPOHUL� RUWD\D� oÕNPÕúWÕU� �<D� GD� XoDN� \DNÕWÕ� RODUDN�NXOODQÕOPD\D�EDúODQPÕúWÕU��$UDEDQÕQ�LFDGÕ�LOH�DWOÕ�DUDED�NXOODQÕPÕ�J�Q�P�]GH�|QHPOL�|Oo�GH�LNDPH�HGLOPLúWLU���
<DUDWÕFÕ�\RNHGLú�DVOÕQGD�DVOD�ELWPH\HQ�V�UHNOL�RODUDN�GHYDP�HGHQ�ELU�V�UHoWLU�� 7HNQRORMLN� \HQLOLNOHU� GDLPD� \HQL� SL\DVD� \D� GD� SL\DVDODU� RUWD\D�oÕNDUÕUODU�� %X� GD� ELU� GL]L� \HQLOL÷LQ� EDúODPDVÕQD� \RO� DoDU�� )DUNOÕ� SL\DVDODU�EHOLUOL�|Oo�OHUGH�EX�\HQLOLNOHUGHQ�QDVLELQL�DOÕU���
$QFDN�ED]Õ�\HQLOLNOHULQ�RUWD\D�oÕNPDVÕ�GL÷HU�SL\DVD�\D�GD�SL\DVDODUÕ�KHPHQ�KHPHQ�KLo�HWNLOHPHPHNWHGLU��gUQH÷LQ�DVSLULQLQ�LFDGÕQÕQ�KDQJL�E�\�N�YH� GRPLQDQW� SL\DVDODUÕ� ROXPVX]� \|QGH� HWNLOHGL÷L� � EHOLUOHQPLú� GH÷LOGLU��$VSLULQ�\HQL�ELU�SD]DU�ROXúWXUPXú��DQFDN�EDú��U�QOHUL�SL\DVDGDQ�VLOPHPLúWLU��<HQL� ELU� PDOÕQ� SL\DVD\D� oÕNPDVÕ� GXUXPXQGD� H÷HU� EDúND� ELU� PDOÕQ� LNDPHVL�GXUXPXQGD�GH÷LOVH�EDúND�PDOODUÕ�HWNLOHPHVLQGHQ�V|]�HWPHN�]RUGXU��gUQH÷LQ�WHOHIRQXQ� LFDGÕ� LOH� WHOHYL]\RQXQ� LFDGÕ� DUDVÕQGD� ELU� LNDPH� LOLúNLVL� \RNWXU��'ROD\ÕVÕ\OD�EX�PDOODUÕQ�SL\DVDODUÕ�ELUELUOHULQGHQ�IDUNOÕGÕU��7HOHYL]\RQXQ�LFDGÕ�QDVÕO� NL� WHOHIRQ� NXOODQÕPÕQÕ� GR÷UXGDQ� YH� |QHPOL� ELU� úHNLOGH� HWNLOHPL\RUVD�KD\DWÕ�NROD\ODúWÕUDQ�DQFDN�EDúND�SL\DVDODUÕ�HWNLOHPH\HQ�\HQL��U�QOHU�SL\DVD\D�oÕNDELOLU��%XUDGD�\DUDWÕFÕ�\RNHGLúWHQ�V|]HWPH�LPNDQÕ�\RNWXU��
6FKXPSHWHU� \HQLOLNOHULQ� RUWD\D� oÕNDUÕOPDVÕQGD� ILUPD� LoL� $5�*(�LPNDQODUÕQÕQ� |QHPLQH� GH� LúDUHW� HWPHNWHGLU�� %LU� PDOÕQ� LFDGÕ� JLULúLPFLQLQ�NHQGLVL� \D� GD� ILUPDVÕ� GÕúÕQGD� EDúNDODUÕ� WDUDIÕQGDQ� JHOLúWLULOHELOHFH÷L� JLEL�EL]]DW� JLULúLPFL� \D� GD� ILUPDVÕ� WDUDIÕQGD� GD� \DSÕODELOPHNWHGLU�� %X� W�U�LPNDQODUD� JHQHO� RODUDN� SL\DVDGD� YDU� RODQ� E�\�N� ILUPDODU� VDKLS� ROPDNWDGÕU��

���� (VEHQ�6��$1'(56(1�DQG�%HJQW�$��/81'9$//��³6PDOO�1DWLRQDO�6\VWHPV�RI�,QQRYDWLRQ�
)DFLQJ�7HFKQRORJLFDO�5HYROXWLRQV��$Q�$QDO\WLFDO�)UDPHZRUN´��$Q�2XWOLQH�RI�7KH�+LVWRU\�
RI�(FRQRPLF�7KRXJKW�� (G�E\��(UQHVWR� 6FUHSDQWL� DQG�6WHIDQR�=DPDJQL��&ODUHQGRQ�3UHVV��
2[IRUG��������SS��������

���� 7DLQ�-��&+(1�DQG�6KLQ�+��&+(1��³*OREDO�3URGXFWLRQ�1HWZRUNV�DQG�/RFDO�&DSDELOLWLHV´��
(DVW�:HVW�&HQWHU�:RUNLQJ�3DSHUV��(FRQRPLFV�6HULHV��1R������)HEUXDU\�������S�����



���

%�\�N�ILUPDODUÕQ�JHoPLúOHULQGHQ�PLUDV�NDODQ�|QHPOL�|Oo�GH�ELOJL�ELULNLPOHUL�EXOXQPDNWDGÕU�� %XQXQ� \DQÕQGD� $5�*(� oDOÕúPDODUÕ� \DSDELOHFHN� ILQDQVDO�LPNDQODUD�� WHVLV� YH� WHoKL]DW� LPNDQODUÕQD�� N�o�N� LúOHWPHOHUH� J|UH� oRN� GDKD�NROD\�VDKLS�RODELOPHNWHGLU��%X�ELULNLPOHUL�VD\HVLQGH�NHQGLOHULQL�\HQLOHPHNWH��\HQL� �U�QOHU� JHOLúWLUPHNWH� \D� GD� YDU� RODQODUÕ� GDKD� GD� L\L\H� J|W�UPH�LPNDQODUÕQD�VDKLS�ROPDNWDGÕUODU���
%�\�N� ILUPDODUÕQ� HOOHULQGHNL� YDU� RODQ� JHQLú� LPNDQODUÕQÕ� NXOODQDUDN�\HQLOLNOHU�RUWD\D�oÕNDUPDODUÕ�YH�]DPDQ�LoHULVLQGH�NDEXN�GH÷LúWLUHUHN�UHNDEHWoL�DYDQWDMODUÕQÕ� YH� J�oOHULQL� NRUX\DELOPHOHULQH� YH\D� E�\�N� ILUPDODU� GÕúÕQGD�\DSÕODQ� \HQLOLNOHU� VD\HVLQGH� EDúND� SL\DVDODUÕQ� JHOLúPHOHULQH� YH� NHQGLOHULQL�\HQLOHPHOHULQH�\DUGÕPFÕ�ROPDODUÕQD�6FKXPSHWHU� ³\DUDWÕFÕ�ELULNLP´�³FUHDWLYH�DFFXPXODWLRQ´� LVPLQL� YHUPHNWHGLU�� %XQD� NÕVDFD� OLWHUDW�UGH� 6FKXPSHWHU¶LQ�0DUN�,,¶VL�GHQLOPHNWHGLU���
�����1HRNODVLN�øNWLVDW�YH�7HNQRORMLN�'H÷LúLP�
(NRQRPLGH� YDU� RODQ� EX� J�oO�� EDNÕú� DoÕVÕQD� J|UH� VHUPD\H� ELULNLPL�HNRQRPLN�E�\�PHQLQ�ND\QD÷Õ�RODUDN�DoÕNODQPDNWDGÕU��$GDP�6PLWK�VHUPD\H�VWR÷XQGDNL� DUWÕú� YH� HPH÷LQ� X]PDQODúPDVÕQÕ� ]HQJLQOL÷LQ� ND\QD÷Õ� RODUDN�J|UP�úW�U��6PLWK¶H�J|UH�VHUPD\H�WRSOXPFD�FLPULOLN�HGHUHN�ELULNWLULOPHNWHGLU��6HUPD\H�ELULNLPL�NDYUDPÕ�,,��'�Q\D�6DYDúÕ�VRQUDVÕQD�NDGDU�WHNUDU�HGLOPH\H�GHYDP�HWPLúWLU��'L÷HU�WDUDIWDQ�WRSODP��UHWLP�IRQNVL\RQXQX�VHUPD\H�VWR÷X�YH�HPHN� LOH� LOLúNLOHQGLUHQ� J|U�ú� � VRUXQODU� WDúÕ\RUGX�� %XQD� J|UH� \DWÕUÕPODUGDNL�V�UHNOL�DUWÕúODUÕQ�D]DODQ�PDUMLQDO�JHWLUL�QHGHQL\OH�HNRQRPLN�E�\�PH\L�VDGHFH�JHoLFL�RODUDN� VD÷OD\DELOHFHNWL��$QFDN�oHúLWOL�JHOLúPHNWH�RODQ��ONHOHUGH�X]XQ�]DPDQ� DUDOÕNODUÕQGD� \DSÕODQ� DUDúWÕUPDODU�� VHUPD\H� YH� HPH÷LQ� E�\�PH\H�HWNLVLQLQ�\DQÕ�VÕUD�GDKD�IDUNOÕ�ELU�úH\OHULQGH�E�\�PH\H�NDWNÕGD�EXOXQGX÷XQX�RUWD\D� NR\GX�� <DQL� HPHN� YH� VHUPD\H� LOH� DoÕNODQDPD\DQ� ELU� HN� E�\�PH�J|]�NPHNWH�LGL���
,,��'�Q\D�6DYDúÕQÕ�WDNLS�HGHQ�\ÕOODUGD�1HRNODVLN�JHQHO�GHQJH�PRGHOL�|QHP�ND]DQPÕúWÕ��1HRNODVLN�JHQHO�GHQJH�PRGHOL�NDUÕQÕ�PDNVLPL]H�HGHQ�LQVDQ�GDYUDQÕúÕ�� LVWLNUDUOÕ� YH� UDV\RQHO� WHUFLKOHU� YH� V�UHNOL� SL\DVD� GHQJHVL� ROPDN��]HUH��o�DQD�YDUVD\ÕPD�GD\DQPDNWDGÕU��3L\DVD�D\UÕ�D\UÕ�ID\GDODUÕQÕ�RSWLPL]H�HGHQ� YH� ELUELUOHUL� LOH� HWNLOHúLP� LoLQGH� RODQ� ELUH\OHUGHQ� ROXúPDNWDGÕU�� %X�QHGHQOH�1HRNODVLN�EDNÕú�DoÕVÕ�LoHUHQ�NDPXVDO�SROLWLNDODU�GDKL�SL\DVDQÕQ�NHQGL�Lo�GLQDPLNOHULQH�EÕUDNÕOPDVÕQÕQ�|QHPLQL�YXUJXODPDNWD�RODQ�ELU�EDNÕú�DoÕVÕ�LOH�HOH� DOÕQPDNWDGÕU��%LU� SL\DVDGD� |QH� oÕNDQ� úH\� �P�EDGHOHGLU��0�EDGHOH� DUDFÕ�LVH�IL\DWWÕU��3L\DVDODU�NDUÕQÕ�PDNVLPL]H�HGHQ�ELUH\�YH� ILUPDODU�VD\HVLQGH�KHU�KDQJL� ELU� PDOOD� LOJLOL� RODUDN� IL\DW� RUWD\D� oÕNDUÕUODU�� 1HRNODVLN� EDNÕú� DoÕVÕQD�J|UH� IL\DW� WHPHOOL� P�EDGHOH� DQOD\ÕúÕ� ND\QDN� WDKVLVLQGH� HVQHNOL÷L� VD÷ODUNHQ��UHWLP� YH� \|QWHPGH� \HQLOLNOHULQ� RUWD\D� oÕNPDVÕ� LoLQ� X\JXQ� RUWDP�ROXúWXUDFDNWÕU�� 7HRUL�� HNRQRPLN� E�\�PH� YH� W�NHWLFL� WDWPLQLQH� XODúDELOPHN�LoLQ� SL\DVD� P�EDGHOHQLQ� LúOH\LúL� VÕUDVÕQGD� RUWD\D� oÕNDQ� HQJHOOHULQ�NDOGÕUÕOPDVÕQÕ�VDYXQPDNWDGÕU���

���� &+(1�DQG�&+(1��$�J�H��S���
���� 5LFKDUG� /,36(<�� 6RPH� ,PSOLFDWLRQV� RI� (QGRJHQRXV� 7HFKQRORJLFDO� &KDQJH� IRU�

7HFKQRORJ\�3ROLFHV�LQ�'HYHORSLQJ�&RXQWULHV��7KH�8QLWHG�1DWLRQV�8QLYHUVLW\��,QVWLWXWH�)RU�



���

%XQD� J|UH� SL\DVD� J�oOHULQL� GDKD� HWNLQ� KDOH� JHWLUPHN� YH� LúOH\LúLQ�|Q�QGHNL� HQJHOOHU� YH� \DVDNODPDODUÕ� NDOGÕUPDN� UHNDEHWoL� EDúDUÕQÕQ� YH�HQG�VWUL\HO� E�\�PHQLQ� HQ� L\L� \ROXGXU�� (WNLQOLN� YH� \HQLOL÷H� XODúPDQÕQ� \ROX�VÕQÕUOÕOÕNODUÕ� NDOGÕUPDNWDQ� JHoPHNWHGLU�� 3L\DVD\Õ� GDKD� L\L� LúOHWPH� DGÕQD�P�GDKDOHOHUGH�EXOXQPDN�DVOÕQGD�|QHPOL�IÕUVDW�PDOL\HWL�\DUDWPDNWDGÕU�YH�NDU�HOGH�HWPHN�J�G�V�Q��ROXPVX]�\|QGH�G|Q�úW�UPHNWHGLU��$QFDN��EX�\RUXPODU��JHUHNOL� KHU� W�UO�� ELOJLQLQ� KHUNHV� WDUDIÕQGDQ� UDKDWoD� HOGH� HGLOHELOGL÷LQL��DVLPHWULN� ELOJL� ROPDGÕ÷ÕQÕ� YH� EX� ELOJLQLQ� GH÷HULQLQ� KHUNHV� WDUDIÕQGDQ� D\QÕ�GHUHFHGH� DQODúÕOGÕ÷ÕQÕ� YDUVD\PDNWDGÕU��$\UÕFD� LúOHP�PDOL\HWOHULQLQ� GH� ILUPD�NDUDUODUÕQÕ�HWNLOHPH\HFHN�NDGDU�D]�ROGX÷XQX�YDUVD\PDNWDGÕUODU���
6L\DVL� DoÕGDQ� EDNÕOGÕ÷ÕQGD� QHRNODVLN� EDNÕú� DoÕVÕ� VD\HVLQGH� JHoHQ�]DPDQ� LoHULVLQGH� G�Q\D� GDKD� oRN� |]J�UO�N� YH� GDKD� D]� UHJ�ODV\RQ� \|Q�QGH�SHN� oRN� úH\� GH÷LúLPH� X÷UDPÕúWÕU�� %X� GH÷LúLNOHUGHQ� ED]ÕODUÕ� G|YL]� NXUX�X\JXODPDODUÕQÕQ� GDKD� HVQHN� KDOH� JHWLULOPHOHUL�� WLFDUL� |]J�UO�NOHULQ� DUWPDVÕ��NRUXPDFÕOÕNWD� PH\GDQD� JHOHQ� D]DOPDODU�� HPHN� SL\DVDVÕ� GHUHJ�ODV\RQODUÕ��WLFDUL� |]J�UO�NOHULQ� JHQLúOHWLOPHVL�� UHNDEHW� SROLWLNDODUÕQÕQ� L]OHQPHVL��HQG�VWUL\HO� WHúYLN�SROLWLNDODUÕQÕQ�D]DOWÕOPDVÕ�\D�GD�ER\XW�GH÷LúWLUPHVL�RODUDN�VÕUDODQDELOLUOHU�� 1HRNODVLN� EDNÕú� DoÕVÕ� J�Q�P�]GH� GH� |QHPLQL� NRUXPD\D�GHYDP�HWPHNWHGLU��$QFDN�KDWÕUODQPDVÕ�JHUHNHQ�úH\�QHRNODVLN�EDNÕú�DoÕVÕQÕQ�]DPDQ� LoHULVLQGH� ED]Õ� YDUVD\ÕPODUÕQÕQ� oHúLWOL� LNWLVDWoÕODU� WDUDIÕQGDQ�JHYúHWLOHUHN� GH÷LúLPH� X÷UDWÕOGÕ÷Õ� YH� \HQL� DoÕOÕPODU� YH� EDNÕú� DoÕODUÕQÕQ�JHOLúWLULOGL÷LQL� J|UPHN� P�PN�QG�U�� )DUNOÕ� DoÕOÕPODU� JHQHO� KDWODUÕ� LOH� LOHUL�VD\IDODUGD�LIDGH�HGLOPHNWHGLU���
1HRNODVLN� E�\�PH� WHRULVLQH� J|UH� SL\DVDODU� WDP� UHNDEHW� úDUWODUÕQGD�LúOHPHNWHGLU�� 6HUPD\H� D]DODQ� JHWLULOHUH� WDELGLU� YH� WHNQLN� GH÷LúLP� GÕúVDOGÕU�\DQL�PRGHO�GÕúÕQGD�EHOLUOHQPHNWHGLU��(NRQRPLN�E�\�PHQLQ�IDNW|UOHUL�HPHN��VHUPD\H� YH� WRSUDNWÕU�� 'ROD\ÕVÕ\OD� VWDQGDUW� QHRNODVLN� PRGHO� LoHULVLQGH�WHNQRORMLN� GH÷LúLP� DNWLI� RODUDN� \HU� DODPDPDNWDGÕU�� hUHWLPL� HWNLOH\HQ� EX�GH÷LúNHQOHU�GÕúÕQGDNL� W�P�GH÷LúNHQOHU�DUWÕNWÕU��%X�DUWÕN� LoHULVLQGH� WHNQRORMLN�LOHUOHPH���UHWLP� IRQNVL\RQXQGDNL�SDUDOHO�ND\PDODU��|OoHN�HNRQRPLOHUL��GDKD�HWNLQ�ND\QDN�WDKVLVL�YH�GDKD�NDOLWHOL�JLUGL�JLEL�ELU�oRN�HWNHQOHU�\HU�DOPDNWDGÕU��6RORZ� \DSWÕ÷Õ� oDOÕúPDVÕQGD�� E�\�PHGH� PH\GDQD� JHOHQ� YH� DoÕNODQDPD\DQ�DUWÕN�GH÷HUL�³WHNQRORMLN�LOHUOHPH´�RODUDN�LIDGH�HWPLúWLU���
1HRNODVLN�HNRQRPLGH�SL\DVDODU�GHQJH\H�GR÷UX�JLWPH�H÷LOLPLQGHGLU��(WNLQ�SL\DVDODU�IL\DW�YH�WHúYLN�\DSÕODUÕ�VD\HVLQGH�EXQX�]DPDQVDO�ELU�JHFLNPH�ROPDNVÕ]ÕQ� JDUDQWL� HWPHNWHGLU�� 'HQJH� QRNWDVÕQGD� KHUKDQJL� ELU� VDSPD� IL\DW�VLVWHPLQLQ� \DUGÕPÕ� LOH� G�]HOWLOLU�� 3L\DVDGD� PH\GDQD� JHOHQ� ROD\ODU� DQOÕN�GH÷LúPHOHU�LOH�ROXU��$OÕP�VDWÕP�JLEL�LúOHPOHUGH�]DPDQVDO�ELU�JHFLNPH�\RNWXU��%HNOH\LúOHUH�YH�EHOLUVL]OLNOHUH�ELU�|QHP�DWIHGLOPHPHNWHGLU��d�QN��QHRNODVLN�PRGHOGHNL� LQVDQ� WLSL� UDV\RQHOGLU� YH� JHOHFH÷L� ]DWHQ� WDP� RODUDN�J|UHELOPHNWHGLU�� 3L\DVDQÕQ� GHQJHVL]OLN� GXUXPXQGD� DQ� LoHULVLQGH� NHQGLQL�G�]HQOHPHVL�� WDP� UHNDEHW�� NDUDUODU� YH� VRQXoODUÕ� DUDVÕQGD� ]DPDQVDO� ELU�JHFLNPH� ROPDPDVÕ� YH� WHNQRORMLN� ELOJLQLQ� HNVLNVL]� RODUDN� YDU� ROGX÷X�

1HZ� 7HFKQRORJLHV�� ,QWHUQDWLRQDO� :RUNVKRS�� 7KH� 3ROLWLFDO� (FRQRP\� RI� 7HFKQRORJ\� LQ�
'HYHORSLQJ�&RXQWULHV��%ULJKWRQ������2FWREHU�������S�����

���/,36(<��$�J��H���S�����



���

YDUVD\ÕPODUÕ� QHRNODVLN� LNWLVDWWD� V�UHNOL� RODUDN� NHQGLQL� \HQLOH\HQ� YH�NDUDUODUÕQÕ� J|]GHQ� JHoLUHQ� JLULúLPFL\H� YDU� RODQ� ND\QDNODUÕQ� GXUD÷DQ� GHQJH�GXUXPXQGD�GD÷ÕWÕOPDVÕ�GÕúÕQGD�KLoELU�J|UHY�YHUPHPHNWHGLU���
*LULúLPFL�VDGHFH�HPH÷LQ�LVWLKGDPÕQGD�YH�VHUPD\H�JLEL�GL÷HU��UHWLP�IDNW|UOHUL� KDNNÕQGD� WHUFLKOHU� \DSDU�� *LULúLPFL� SDVLIWLU�� 1HRNODVLN� PRGHOGH�EHOLUVL]OLNOHULQ�\HUL�ROPDGÕ÷ÕQGDQ�JHOHFHN�EHOLUOLGLU��5LVN�\RNWXU��*LULúLPFL�EX�QHGHQOH� \HQL� JHOLúHQ� ROD\ODUD� J|UH� \HQL� NDUDUODU� DOPD� YH� WDULKLQ� DNÕúÕQÕ�HWNLOHPH�J�F�QH�VDKLS�GH÷LOGLU��
�����6RORZ�YH�'ÕúVDO�7HNQRORMLN�øOHUOHPH�
1HRNODVLN� E�\�PH� PRGHOLQLQ� E�W�Q� EX� NÕVÕWOÕOÕ÷ÕQD� UD÷PHQ� LOJL�oHNPH\H� GHYDP� HWPHVLQLQ� QHGHQL� WHNQRORMLN� GH÷LúLPL� HQ� NÕVD� YH� NHVWLUPH�\ROGDQ�|OoPHVLQGH� \DWPDNWDGÕU��1HRNODVLN�PRGHOH� J|UH� WHNQRORMLN�GH÷LúLP��KHP� YDU� RODQ� WHNQRORMLOHULQ� � KHPGH� \HQL� WHNQRORMLOHULQ� DGDSWH� HGLOPHVL�NRQXVXQGD� SUREOHPLQ� \DúDQPDGÕ÷ÕQÕ� YDUVD\DU�� 0RGHOLQ� NXOODQÕPÕ� 6RORZ�WDUDIÕQGDQ�WDP�UHNDEHW��JLUGLOHULQ�WDPDPHQ�NXOODQÕPÕ���UHWLPGH�\D\ÕOPDODUÕQ��VSLOORYHUV�� ROPDPDVÕ� JLEL� QHRNODVLN� YDUVD\ÕPODU� NXOODQÕODUDN� RUWD\D�NR\XOPDNWDGÕU�� hUHWLP� IRQNVL\RQX�� VHUPD\H� YH� HPHN� JLUGLVLQLQ� ELU� ND\PD�SDUDPHWUHVL� LOH�oDUSÕPÕQÕQ�ELU� IRQNVL\RQX�RODUDN� LIDGH�HGLOPHNWHGLU��%XUDGD�ND\PD� SDUDPHWUHVLQH� ³oRNOX�IDNW|U� YHULPOLOL÷L´� \D� GD� ³VRORZ� DUWÕ÷Õ´�GHQLOPHNWHGLU��� $QFDN� EX� DUWÕN� GH÷HULQ� VDGHFH� WHNQRORMLN� GH÷LúLPL� WHPVLO�HWWL÷LQL� LIDGH� HWPHN� SHN� PDNXO� ELU� \DNODúÕP� RODUDN� NDUúÕODQPDPDNWDGÕU��*HUoHNWH� �UHWLP� IRQNVL\RQXQGDNL� ND\PDODUD� WHNQLN� \HQLOLNOHU�� |UJ�WVHO� YH�NXUXPVDO� GH÷LúLPL� VRV\DO� DOÕúNDQOÕNODUGDNL� GH÷LúPHOHU�� WDOHSWHNL�GDOJDODQPDODU�� IDNW|U� SD\ODUÕQGDNL� GH÷LúPHOHU�� GÕúODQDQ� GH÷LúNHQOHU� \D� GD�|OoPH�KDWDODUÕ�VHEHS�RODELOPHNWHGLU��$QFDN�6RORZ�X]XQ�G|QHPGH�HNRQRPLN�E�\�PHQLQ� �JLUGLOHUL� D]DODQ� JHWLULOHUH� WDEL� ROGX÷X� YDUVD\ÕOGÕ÷ÕQGDQ�� WHN�\ROXQXQ�WHNQRORMLN�LOHUOHPH�ROGX÷XQX�RUWD\D�NR\PXúWXU���
0DQNLZ�5RPHU�YH�9HLO����������WRSODP��UHWLP�IRQNVL\RQXQD�LQVDQ�VHUPD\HVLQL� GH� HNOHGLOHU�� 7DQÕQPÕú� &REE�'RXJODVV� �UHWLP� IRQNVL\RQXQGD�VHUPD\H� YH� HPHN� JLUGLOHULQLQ� \DQÕQD� LQVDQ� VHUPD\HVL� GH÷LúNHQLQL� GH�HNOH\HUHN� PRGHOL� HOH� DOPÕúODUGÕU�� <DSWÕNODUÕ� oDOÕúPDODUGD� XOXVODUDUDVÕ� JHOLU�IDUNOÕOÕNODUÕQÕ� EHOLUOHPHGH� � 6RORZ�PRGHOLQLQ� \�]GH� VHNVHQ� EDúDUÕ� ROGX÷XQX�LIDGH� HWPLúOHUGLU�� $QFDN� EX� PRGHOGH� �ONHOHULQ� KRPRMHQ� ROPDPDVÕ� YH�

���/,36(<��$�J��H���S�����
���� 5HLQKROG�+2)(5�DQG�:ROIJDQJ�32/7�� ³(YROXWLRQDU\� ,QQRYDWLRQ�7KHRU\� DQG� ,QQRYDWLRQ�

3ROLF\�� $Q� 2YHUYLHZ�� $� 1HZ� (FRQRPLF� 3DUDGLJP"� ,QQRYDWLRQ�%DVHG� (YROXWLRQDU\�
6\VWHPV�� (G�E\��� .HYLQ� %U\DQW� DQG� $OLVRQ� :HOOV�� $Q� 2FFDVLRQDO� 3DSHU� LQ� 6HULHV� 2Q�
$XVWUDOLD¶V� 5HVHDUFK� DQG� 7HFKQRORJ\� DQG� 7KHLU�8WLOL]DWLRQ�� &RPPRQZHDOWK� RI�$XVWUDOLD��
������S����

���� $LGDQ� .$1(�� ³5DWLRQDOHV� )RU� 6FLHQFH�� 7HFKQRORJ\� DQG� ,QQRYDWLRQ� 3ROLF\� LQ� ,UHODQG´��
%DFNJURXQG� 'RFXPHQW� )RU� ,&67,� 7DVN� )RUFH� 2Q� 0HWULFV� DQG� ,PSDFW�� 'HSDUWPHQW� RI�
(FRQRPLFV�18,��*DOZD\�� �dHYUPLoL��KWWS���ZZZ�HFRQRPLFV�QXLJDOZD\�ÕH�����0D\ÕV�������
S�����

���� 1�*���0$1.,:��'��520(5�DQG�'��:(,/� �������� ³$�&RQWULEXWLRQ� WR�7KH�(PSLULFV� RI�
(FRQRPLF�*URZWK´��7KH�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��0D\��SS������������



���

E�\�PHQLQ� � \HULQH� JHOLULQ� LQFHOHQPHVL� FLGGL� úHNLOGH� oHúLWOL� HOHúWLULOHU�DOPÕúWÕU���
����øoVHO�%�\�PH�0RGHOOHUL��<HQL�%�\�PH�7HRULVL��
����¶OH�ELUOLNWH� LoVHO�E�\�PH�PRGHOOHUL�RUWD\D�oÕNPÕúWÕU��1HRNODVLN�JHOHQH÷H� JHWLUGL÷L� HQ� |QHPOL� IDUNOÕ� EDNÕú� DoÕVÕ�� EX� PRGHOOHUGH� QHRNODVLN�JHOHQHNWHQ� IDUNOÕ� RODUDN� E�\�PHQLQ� X]XQ� G|QHPGH� GÕúVDO� WHNQRORMLN�LOHUOHPH\H� ED÷OÕ� ROPDGDQ� JHUoHNOHúHELOPHVLGLU�� %X� GXUXP� LNL� úHNLOGH�VD÷ODQPDNWDGÕU��%LULQFLVL��1HRNODVLN�PRGHOOHULQ�HQ�|QHPOL�YDUVD\ÕPODUÕQGDQ�RODQ� |OoH÷H� J|UH� D]DODQ� JHWLUL� YDUVD\ÕPÕ� NDOGÕUÕOPDNWDGÕU�� øNLQFL� RODUDN�WHNQRORMLN� LOHUOHPH� PRGHOH� VRNXODUDN� LoVHOOHúWLULOPHNWHGLU�� %X� PRGHO��QHRNODVLNOHULQ��OLQHHU�WHNQRORMLN�PRGHO��WDP�UHNDEHW��WDP�ELOJL�YH�HúLW�G�]H\OL�WHNQRORMLN�VHYL\HOHULQ�YDUOÕ÷Õ�YDUVD\ÕPODUÕQÕ�JHYúHWPLúWLU����
%X�DODQGD�\DSÕODQ�LON�oDOÕúPD�%DUUR�6DOD�L�0DUWLQ�WDUDIÕQGDQ�\DSÕODQ�YH� oÕNWÕQÕQ� VHUPD\HQLQ� GR÷UXVDO� ELU� IRQNVL\RQX� ROGX÷XQX� YDUVD\DQ� $.��VHUPD\H�HPHN�� PRGHOOHULGLU�� %X� G�]HQHNWH� HPHN� YHULPOLOL÷L� GÕúVDO� WHNQLN�LOHUOHPH\H�JHUHN�GX\PDGDQ�HPHN�YHULPOLOLN�E�\�PHVL�V�UHELOPHNWHGLU���
5RPHU¶LQ� |QF�O�÷�Q�� \DSWÕ÷Õ� LNLQFL� JUXS� oDOÕúPDODUGD� LVH� $5�*(�WHPHOOL� LoVHO� E�\�PH� \D� GD� ³LGHD´� \D� GD� ³ELOJL´� �NQRZOHGJH�� PRGHOOHUL�GHQLOPHNWHGLU�� 5RPHU¶H� J|UH� $5�*(� oDOÕúPDODUÕ� GÕúVDOOÕNODUÕ� LoHUPHNWHGLU���3R]LWLI� GÕúVDOOÕNODU� VD\HVLQGH� E�W�Q� ILUPDODU� ELOJL� VWR÷XQGDQ� QDVLELQL� DODFDN�YH�HWNLOHQHFHNWLU��%LU�ILUPDQÕQ��UHWLP�IRQNVL\RQX�ILUPD\D�|]HO�RODQ�VHUPD\H�KL]PHWOHUL�� HPHN� YH� $5�*(� JLUGLOHUL� LOH� WHNQRORML\L� WHPVLO� HGHQ� YH� W�P�ILUPDODUÕQ�ELUOLNWH�VDKLS�ROGX÷X�³ELOJL�VWRNX´¶QXQ�ELU�IRQNVL\RQX�RODQ�ND\PD��VKLIW�� WHULPLQGHQ� PH\GDQD� JHOPHNWHGLU�� %XUDGD� DVOÕQGD� $5�*(� JLEL� ELOJL�\DUDWDQ� DNWLYLWHOHULQ� NDPXVDO� PDO� |]HOOL÷L� ROGX÷XQX� YH� \D\ÕOPD� �VSLOORYHU��|]HOOL÷L�J|VWHUGL÷LQL�YDUVD\PDNWDGÕU���
8\JXODPDGD�� ND\PD� WHULPLQLQ� �WHNQRORMLN� VHYL\H�� ELUELULQGHQ�ROGXNoD�IDUNOÕ�VD\ÕOÕ�\RUXPODUÕ�EXOXQPDNWDGÕU��5RPHU�ELOJL�VWR÷XQXQ�NDPXVDO�PDO� ROPDVÕ� ILNULQL� WDúÕUNHQ�� $UURZ� �UHWLP� E�\�PHVLQL� DoÕNODPDN� LoLQ�³\DSDUDN�|÷UHQPH��OHDUQLQJ�E\�GRLQJ�´�NDYUDPÕQÕ�LNWLVDW�ELOLPLQH�VRNPXúWXU��1HRNODVLN�\HQLOLN�WHRULVL�$UURZ�LOH�RUWD\D�oÕNPÕúWÕU��� 1HRNODVLN�WHRULGH�LQVDQ�]DWHQ� UDV\RQHOGLU� YH� KHUúH\L� ELOPHNWHGLU��� $UURZ¶D� J|UH� WHNQRORMLN�GH÷LúLPOHULQ� oR÷X� ILUPD� LoHULVLQGH� PH\GDQD� JHOPHNWHGLU�� dDOÕúDQODU� ]DPDQ�LoLQGH�ILUPD�LoHULVLQGH�\DSWÕNODUÕ�LúL�GDKD� L\L�|÷UHQLUOHU�YH�PDOL\HWOHU�G�úPH�

���� 0DULHNH�5(160$1��(FRQRPLF�*URZWK� DQG�7HFKQRORJLFDO�&KDQJH� LQ�7KH� /RQJ�5XQ��$�
6XUYH\� RI� 7KHRUHWLFDO� DQG� (PSLULFDO� /LWHUDWXUH�� �dHYULPLoL��
KWWS���ZZZ�XE�UXJ�QO�HOGRF�VRP���&�����F���SGI�����(NLP�������S����

���� /\QQ� .�� 0<7(/.$� DQG� .HLWK� 60,7+�� ³,QQRYDWLRQ� 7KHRU\� DQG� ,QQRYDWLRQ� 3ROLF\��
%ULGJLQJ�7KH�*DS´��3DSHU�3UHVHQWHG�WR�'58,'�&RQIHUHQFH��$DOERUJ���1HWKHUODQG��-XO\��
������������S������

���� 5REHUW� -�� %$552� DQG� ;DYLHU� 6DOD�,�0$57,1��(FRQRPLF�*URZWK��0FJUDZ�+LOO�� ������
S�����

���� /,36(<��$�J�H���SS���������
���� +2)(5�DQG�32/7��$�J�H���S����
���� ,DQ� 0$56+� DQG� %UHQGDQ� 6+$:�� $XVWUDOLD¶V� :LQH� ,QGXVWU\�� &ROODERUDWLRQ� DQG�

/HDUQLQJ� $V� &DXVHV� RI� &RPSHWLWLYH� 6XFFHVV�� $XVWUDOLDQ� %XVLQHVV� )RXQGDWLRQ�� � 0D\ÕV�
������S������



���

WUHQGL� \DúDU�� $QFDN� |÷UHQPH� YH� \HQLOL÷LQ� �UHWLPLQ� RWRPDWLN� ELU� VRQXFX�ROGX÷XQX�GD�LIDGH�HGHU��/XQGYDOO�|÷UHQPHQLQ�\HQLOLNOH�D\QÕ�ROPDGÕ÷ÕQÕ�LIDGH�HWPLú�YH�|÷UHQPHQLQ�\HQLOLN�LoLQ�VDGHFH�ELU�DOHW�ROGX÷XQX�HNOHPLúWLU��$QFDN�úXQX�GD�XQXWPDPDN�JHUHNLU�� |÷UHQPHQLQ�ROGX÷X�\HUOHU�NROD\OÕNOD�N�o�N�YH�ELUELULQL� L]OH\HQ� \HQLOLNOHUH� \RO� DoDELOPHNWHGLU��� 'L÷HU� WDUDIWDQ� $UURZ��UHWLPLQ� WHNQRORMLVLQL� ELOLPOH� DoÕNODPÕúWÕU��� 3L\DVD� W|NH]OHPHVLQLQ�XQVXUODUÕQÕ� �GÕúVDOOÕNODU�� EHOLUVL]OLN�� DVLPHWULN� ELOJL�� |OoHN� HNRQRPLOHUL��DUDúWÕUPÕú� YH� W|NH]OHPHGHQ� NXUWXOPDGD� NDPX� ILQDQVPDQÕQÕQ�|QHPLQH� LúDUHW�HWPLúWLU��� 'L÷HU�WDUDIWDQ�/XFDV�LQVDQ�VHUPD\HVL��]HULQGH�\R÷XQODúPÕúWÕU��%X�PRGHOH� J|UH� WHNQRORMLN� JHOLúPLúOLN� VHYL\HVL� LQVDQ� VHUPD\HVL� VWRNXQXQ� ELU�IRQNVL\RQXGXU���
³%LOJL´� PRGHOOHUL� \D� GD� $5�*(� WHPHOOL� LoVHO� E�\�PH� PRGHOOHUL�6FKXPSHWHU¶GHQ� YH� RQXQ� \HQLOLN� PRGHOLQGHQ� HVLQOHQPLúWLU��� %XQD� J|UH�WHNQLN� ELOJLQLQ� ELULNLPL� YH� \D\ÕOPDVÕ� �GLIIXVLRQ�� X]XQ� G|QHPOL� HNRQRPLN�E�\�PHQLQ�DQD�XQVXUXGXU��%X�PRGHOOHUGH��\HQL��U�Q�\D�GD�\HQL�\|QWHPOHULQ�D\UÕQWÕOÕ�WDVDUÕVÕ�YH�SODQÕ�DQODPÕQD�JHOHQ�ELOJLOHU�$5�*(�\DWÕUÕPODUÕ�LOH�RUWD\D�oÕNPÕúWÕU�� %X� PRGHOOHUGH� $5�*(� NDUÕQÕ� PDNVLPL]H� HGHQ� ILUPDODU� ELOLQoOL�RODUDN�\DSÕODQ�JLULúLPFL�ELU�H\OHP�RODUDN�RUWD\D�oÕNPDNWDGÕU��$5�*(�oDOÕúPD�YH�\DWÕUÕPODUÕ�VRQXFX�RUWD\D�oÕNDQ�ELOJLOHU�\DQL�\HQL�\|QWHP�YH��U�QOHU�ELUHU�JLUGL� RODUDN� QLKDL� PDOODUÕQ� �UHWLPLQGH� NXOODQÕOPDNWDGÕU�� .XOODQÕODQ� JLUGLQLQ�NDOLWHVL�DUWWÕNoD�\D�GD�DUD�\D�GD�VHUPD\H�PDOODUÕ�QH�NDGDU�X]PDQODúPÕú�LVH�EX��U�QOHULQ� SURG�NWLYLWH\H� � NDWNÕVÕ� R� NDGDU� oRN� RODFDNWÕU�� %X� PRGHOOHULQ� HQ�|QGH� JHOHQ� WHPVLOFLOHUL� 5RPHU��� *URVVPDQ�+HOSPDQ��� $JKLRQ�+RZLWW���RODUDN�VD\ÕODELOPHNWHGLU��
³%LOJL´� \DNODúÕPÕ� YH� ³HNRQRPLN� E�\�PH´� DUDVÕQGDNL� LOLúNL� �o�PDGGHGH� |]HWOHQHELOLU�� %LULQFLVL� ELOJL� NDPXVDOGÕU� YH� LVWH\HQ� KHUNHV� HOGH�HGHELOLU��LNLQFLVL�DUWDQ�JHWLULQLQ�NDEXO��YH��o�QF�V��SL\DVDGD�HNVLN�UHNDEHWLQ�YDUOÕ÷ÕQÕQ� NDEXO��� 1HRNODVLN� YDUVD\ÕPÕQ� DNVLQH� EX� \DNODúÕPGD� ILNLUOHU�JHUoHNWH� ED]HQ� |]HO� PDOGÕU�� ED]HQ� GH� NDPXVDO� PDOGÕU�� � <DQL� ED]HQ� KHUNHV�WDUDIÕQGDQ� XODúÕOPDVÕ� P�PN�Q� ED]HQ� GH� P�PN�Q� ROPD\DELOLU��� %X� NRQX��]HULQGH� HYULPFL� HNRQRPLVW� J|U�ú� DQODWÕOÕUNHQ� GDKD� D\UÕQWÕOÕ� RODUDN�GXUXOPDNWDGÕU���
'ÕúODQDELOLU�PDO��UHWHELOHQ�ILUPDODU��U�QOHULQLQ�ID\GDVÕQÕ�WDP�RODUDN�HOGH�HGHUOHU��$QFDN�EX�oR÷X�]DPDQ�P�PN�Q�ROPD]��d�QN��ELU��U�Q�RUWD\D�oÕNÕS� SD]DUODQGÕNWDQ� VRQUD� JHQHOOLNOH� NROD\FD� WDNOLW� HGLOHELOPHNWHGLU�� %X�GXUXP� LVH� SR]LWLI� GÕúVDOOÕNODU� RUWD\D� oÕNDUÕU�� <DQL� PDOÕ� LON� SL\DVD\D� V�UHQ�

���� $1'(56(1�DQG�/81'9$//��$�J�H���SS��������
���� 'DKD�JHQLú�ELOJL�LoLQ�%N]��+2)(5�DQG�32/7��$�J�H���SS�����
���� +2)(5�DQG�32/7���$�J�H���S���
���� 025&.�DQG�<(81*��$�J�H���S�����
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YDUVD� �UHWHQ� ID\GDQÕQ� WDPDPÕQÕ� HOGH� HGHPH]�� +HU� QH� NDGDU� J�Q�P�]GH�|UJ�WO�� $5�*(� � oDOÕúPDODUÕ� �]HULQH� LQúD� HGLOPLú� RODQ� \HQLOLN�� ILUPDODUÕQ�UHNDEHW� J�oOHULQLQ� DQD� EHOLUOH\LFLVL� RODUDN� � J|U�OVHOHU� GH� EX� oDOÕúPDODUÕQ�VDGHFH�YH�VDGHFH�LOJLOL�oDOÕúPDODUÕ�\DSDQ�ILUPDODUÕ�HWNLOHGL÷LQL�V|\OHPHN�SHN�P�PN�Q�GH÷LOGLU��'DKDVÕ�$5�*(�oDOÕúPDODUÕ� GÕúVDOOÕNODUD� \RO� DoPDNWDGÕU����%XQD�$5�*(�\D\ÕOPDVÕ� �VSLOORYHU��GHQLOPHNWHGLU��� *ULOLFKHV��� LNL� W�U�³$5�*(�\D\ÕOPDVÕ´�RUWD\D�NR\PDNWDGÕU��øONL�\HQLOLNoL�JLUGL�PDOODUÕ�VÕNoD�PDUMLQDO�ID\GDVÕQÕ�WDP�RODUDN�\DQVÕWPD\DQ�EHOOL�ELU�IL\DWWDQ�VDWÕOPDNWDGÕU��%X�GD�³NLUD�\D\ÕOPDVÕ´QD� QHGHQ� ROPDNWD� YH� RUWD\D� oÕNPDNWDGÕU��%XQD� ³ELOJL� \D\ÕOPDVÕ´�GD�GHQLOPHNWHGLU���
������(YULPVHO��<DSÕVDOFÕ��øNWLVDW��<HQLOLN�øNWLVDGÕ��
1HRNODVLNOHUGH� WHNQRORMLN� LOHUOHPH�� VÕUDOÕ� YH� ELUELULQL� WDNLS� HGHQ��LFDWWDQ�\HQLOL÷H�YH�EXUDGDQ�GD�WHNQRORMLQLQ�\D\ÕOPDVÕQD�NDGDU�V�UHQ�YH�]DPDQ�]DPDQGD�³OLQHHU��GR÷UXVDO�´�\HQLOLN�PRGHOL�RODUDN�GD� LIDGH�HGLOHQ�ELU�]LQFLU�úHNOLQGH� EHWLPOHQPHNWHGLU��� %XQXQ� QHGHQL� QHRNODVLN� YDUVD\ÕPODUGÕU��'R÷UXVDO� \HQLOLN� PRGHOL� HYULPVHO� LNWLVDWoÕODU� WDUDIÕQGDQ� NDEXO�HGLOPHPHNWHGLU��(YULPVHO�LNWLVDW�\HQLOL÷LQ� LFDWWDQ�\D\ÕOPD\D�NDGDU�RODQ� W�P�DúDPDODUÕ� DUDVÕQGD� JLULIW� JHUL� EHVOHPHOHULQ� YDU� ROGX÷XQX�� EX� DNWLYLWHOHULQ�VLVWHPLN� |]HOOLNOHU� LoHUGL÷LQL� YH� EX� VLVWHP� LoHULVLQGHNL� DNW|UOHU� DUDVÕQGD�V�UHNOL� ELU� ELOJL� DNÕúÕQÕQ� ROGX÷XQX� VDYXQPDNWDGÕU��� 1HRNODVLNOHULQ� WHRULN�YDUVD\ÕPODUÕ� JHUH÷L� LQFHOHPHGLNOHUL� LFDWWDQ� \HQLOL÷H� JLGHQ� WHN� G�]H� YH� WHN�\|QO�� ³EDVLW´� V�UHFLQLQ� Lo� GLQDPLNOHUL� HYULPFL� LNWLVDWoÕODUÕQ� WHPHO� oDOÕúPD�DODQÕ� ROPXúWXU�� <DQL� HYULPFL� LNWLVDWoÕODU� EX� V�UHFLQ� QHRNODVLNOHUGH� ROGX÷X�NDGDU�EDVLW�YH�|QHPVL]�ROPDGÕ÷ÕQÕ�LIDGH�HWPLúOHUGLU���
1HRNODVLNOHULQ�OLQHHU�PRGHOLQGH��ELU�PDO�EDVLWoH�$5�*(��oDOÕúPDODUÕ�LOH� JHOLúWLULOLU� YH� GDKD� VRQUD� SURWRWLS� \DSÕODUDN� WLFDUL� DPDoOD� �UHWLPLQH�EDúODQÕU�� %X� \DNODúÕP� HYULPFL� \DNODúÕP� WDUDIÕQGDQ� EHQLPVHQPHPLú� YH�HNRQRPLQLQ� GDLUHVHO� YH� JHUL� EHVOHPHOL� RODUDN� GR÷UXVDO� ROPD\DQ� ELU� \DSÕ�DU]HWWL÷LQL� LIDGH� HWPLúOHUGLU��� <DQL� DVOÕQGD� GH÷LúNHQOHU� DUDVÕQGD� GR÷UXVDO�ROPD\DQ� HWNLOHúLPOHU� EXOXQPDNWDGÕU�� $UDúWÕUPD�� YDURODQ� WHNQLN� YH� ELOLPVHO�ELOJL�� SRWDQVL\HO� SL\DVD�� \DSÕODQ� LFDW� YH� \HQLOLN� V�UHFL� LoHULVLQGHNL� IDUNOÕ�DúDPDODU�DUDVÕQGD�JHUL�EHVOHPHOHU�\DSÕOPDNWDGÕU��<RNVD�QHRNODVLNOHULQ�GHGL÷L�
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\D\ÕOPD\Õ�DQODWÕU�� øNLQFLVL� LVH�VSLOORYHU�GDKLO�ROPDN��]HUH�LVWHQHQ�\D�GD�LVWHQPH\HQ��SDUDVÕ�
|GHQHQ�\D�GD�|GHQPH\HQ�JLEL�KHU�W�UO��\D\ÕOPD\Õ�DQODWDQ�JHQHO�ELU�NDYUDPGÕU��

���� 5LFKDUG�/,36(<��6RPH�,PSOLFDWLRQV�RI�(QGRJHQRXV�7HFKQRORJLFDO�&KDQJH�IRU�7HFKQRORJ\�
3ROLFHV� LQ� 'HYHORSLQJ� &RXQWULHV�� 7KH� 8QLWHG� 1DWLRQV� 8QLYHUVLW\�� ,QVWLWXWH� IRU� 1HZ�
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'HYHORSLQJ�&RXQWULHV��%ULJKWRQ������2FWREHU�������SS�������

���� =��*5,/,&+(6�� ³5	'�DQG�3URGXFWLYLW\��(FRQRPHWULF�5HVXOWV� DQG�0HDVXUHPHQW� ,VVXHV´��
+DQGERRN� RI� 7KH� (FRQRPLFV� RI� ,QQRYDWLRQ� DQG� 7HFKQRORJLFDO� &KDQJH�� (G�E\��
6WRQHPDQ��3����2[IRUG��%ODFNZHOO�������S�����

���� &KDUOHV�('48,67�DQG�/HLI�+200(1��6\VWHPV�RI�,QQRYDWLRQ��7KHRU\�DQG�3ROLF\�)RU�
'HPDQG�6LGH��7HFKQRORJ\�LQ�6RFLHW\��3HUJDPRQ������������SS���������

���� .$1(��$�J�H���S�����
���� 5��1(/621�DQG�6��:,17(5��$Q�(YROXWLRQDU\�7KHRU\�RI�(FRQRPLF�&KDQJH��+DUYDUG�

8QLYHUVLW\�3UHVV��&DPEULGJH��0D���������S�����



���

JLEL� ELU� DGÕPÕQ� ELWPHVL� YH� GL÷HU� DGÕPD� JHoLOPHVL� YH� GDKD� VRQUD� JHUL\H�G|Q�OPHPHVL� GL\H� ELU� úH\� V|]NRQXVX� GH÷LOGLU�� 'ROD\ÕVÕ\OD� \HQLOLN� V�UHFL�DVOÕQGD� QHRNODVLNOHULQ� DQDOL]OHULQGH� \HU� YHUPHGL÷L� EHOLUVL]OLNOHUL� YH� WDKPLQ�HGLOHPH\HFHN�ED]Õ�GXUXPODUÕ�LoHUPHNWHGLU���
(YULPFL� OLWHUDW�U�Q� HQ� IDUNOÕ� |]HOOLNOHULQGHQ� ELULVL� HNRQRPLN�E�\�PH\L� DoÕNODUNHQ� HNRQRPLN� YH� HNRQRPLN� ROPD\DQ� IDNW|UOHUL� ELUOLNWH�NXOODQPDODUÕGÕU�� (NRQRPLN� PHNDQL]PD� QHRNODVLNOHUGH� ROGX÷X� JLEL� VDGHFH�IL\DW�PHNDQL]PDVÕQÕQ�KHU� úH\L�]DWHQ�RSWLPL]H�HWWL÷L�ELU�PHNDQL]PD�GH÷LOGLU��$VOÕQGD�QHRNODVLNOHU�YDUVD\ÕPODUÕ� JHUH÷L� VDGHFH�SL\DVDODUÕQ�RUWD\D� oÕNDUGÕ÷Õ�³VRQXoODU´� LOH� LOJLOHQLU� LNHQ� HYULPFL� LNWLVDWoÕODU� EX� VRQXoODUD� ³QHGHQ´� RODQ�³V�UHFL´�PHUDN�HWPLúOHUGLU��1HRNODVLNOHU�EX�V�UHFL�DWODUODU��d�QN��\DSWÕNODUÕ�YDUVD\ÕPODU�JHUH÷L�V�UHo�]DWHQ�WDP�UHNDEHWWH�LúOHPHNWHGLU��'H÷LúPHVLQH�YH\D�LQFHOHQPHVLQH� JHUHN� \RNWXU�� 6LVWHP� NHQGL� GHQJHVLQL� IL\DW� PHNDQL]PDVÕ�\DUGÕPÕ\OD� EXOPDNWDGÕU�� $QFDN� (YULPFL� HNRQRPLVWOHUH� J|UH� VRV\DO� VLVWHP�WHNQRORML��HNRQRPLN�YH�VRV\DO�NXUXPODUGDQ�ROXúPDNWDGÕU��%XQODUÕQ�KHU�ELULVL�NHQGL�Lo�GLQDPLNOHULQH�YH�DoÕNOD\ÕFÕ�V�UHoOHULQH�VDKLS�ROPDNOD�ELUOLNWH�J�oO��NDUúÕOÕNOÕ�HWNLOHúLP�LoHULVLQGHGLUOHU���
(YULPVHO� LNWLVDWoÕODU� WHNQRORML� LoVHO� RODUDN� GH÷LúLUNHQ� HNRQRPLQLQ�HYULPLQL� HOH� DOPDNWDGÕUODU�� 'L÷HU� \DQGDQ� EX� LNWLVDWoÕODUD� \DSÕVDOFÕODU� GD�GHQLOPHNWHGLU�� d�QN�� QHRNODVLNOHULQ� ³NDUD� NXWX� �EODFN� ER[�´� LoHULVLQGH�WXWWXNODUÕ�HNRQRPLN�\DSÕODUÕ�LQFHOHPLúOHU�YH�DQDOL]OHULQH�NDWPÕúODUGÕU���
(YULPVHO� HNRQRPL� NDYUDPÕ� oRN� IDUNOÕ� DQODPODUGD� NXOODQÕOPÕúWÕU��%D]HQ�EL\RORMLN�PHWDIRUODUÕ�NXOODQDQ� IRUPHO�HNRQRPL� WHRULOHULQL�DoÕNODPDGD�NXOODQÕOPÕúWÕU�� %X� WHRULOHUGH�� EL\RORMLN� GR÷DO� VHOHNVL\RQ� YH� JHQHWLN� GH÷LúLP�WHRULOHULQL� HNRQRPLN� E�\�PH� YH� HQG�VWUL\HO� GLQDPLNOHU� �]HULQH�X\JXODPÕúODUGÕU��%X�PRGHOOHUGH�HNRQRPLN�DMDQODUÕQ�WHN�WLS�KHU�úH\L�ELOHQ�YH�UDV\RQHO� GDYUDQDQ� ³UHSUHVDQWDWLYH� DJHQW´� ROGX÷X�� VWDQGDUW� QHRNODVLN�PRGHOOHUGH� RODQÕQ� DNVLQH� KHWHURMHQ� ELU� \DSÕ� DU]HWWLNOHUL� \DQL� ELUELUOHULQGHQ�IDUNOÕ�ROGXNODUÕ�YH�KDWDODU�\DSÕS�]DPDQ�]DPDQ�EXQGDQ�GHUV�oÕNDUGÕNODUÕ�\DQL�DGDSWLI��DGDSWLYH��ROGXNODUÕ�YDUVD\ÕOPDNWDGÕU��� øNLQFL�RODUDN�EL\RORMLGH�GR÷DO�VHOHNVL\RQXQ� HNRQRPLGHNL� NDUúÕOÕ÷Õ� RODUDN� HNRQRPLN� VHOHNVL\RQ� NDYUDPÕQÕ�NXOODQPDNWDGÕUODU�� 'L÷HUOHULQGHQ� L\L� VWUDWHMLOHUH� VDKLS� ILUPDODU� E�\�UOHUNHQ�N|W��VWUDWHMLOHUH�VDKLS�ILUPDODU�LVH�N�o�OHFHN�YH�\RN�RODFDNODUGÕU���
(YULPVHO�HNRQRPL�NDYUDPÕ�LNLQFL�RODUDN�EL\RORMLN�HYULP�NDYUDPÕQD�GDKD� D]� GD\DQDQ� LQIRUPHO� PRGHOOHUGHQ� ROXúDQ� YH� HNRQRPLN� E�\�PH�V�UHFLQGH� WHNQRORML� YH� NXUXPODUÕQ� |QHPLQH� GH÷LQHQ� WHRULOHUL� LIDGH� HWPHGH�NXOODQÕOPDNWDGÕU�� %X� W�U� WHRULOHU� 6FKXPSHWHU¶LQ� \HQLOLNOHULQ� RUWD\D�oÕNPDVÕQGDQ� YH� GHQJHVL]OLN� GLQDPLNOHU� ILNULQGHQ� HVLQOHQPLúOHUGLU�� �%N]��)UHHPDQ���� 'RVL�3DYLW�DQG�6RHWH������
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���� 0<7(/.$�DQG�60,7+��$�J�H���S����
���� &�� )UHHPDQ�� µ7KH� ³1DWLRQDO� 6\VWHP� RI� ,QQRYDWLRQ� LQ� +LVWRULFDO� 3HUVSHFWLYH´� &DPEULGJH��

-RXUQDO�RI�(FRQRPLFV�����������SS��±�����
���� *�� '26,�� .�� 3$9,77� DQG� /�� 62(7(�� 7KH� (FRQRPLFV� RI� 7HFKQLFDO� &KDQJH� DQG�

,QWHUQDWLRQDO�7UDGH��+HPHO�+HPSVWHDG��+DUYHVWHU�:KHDWVKHDI��������S�����
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(YULPVHO� HNRQRPL\H� J|UH�0DUNV� YH�6PLWK� JLEL�.ODVLN� LNWLVDWoÕODUD�\DNÕQ�ELU�úHNLOGH�G�Q\D�HNRQRPLVL�V�UHNOL�ELU�WUDQVIRUPDV\RQ�LoHULVLQGHGLU�YH�\HQLOLNOHU� E�\�PHQLQ� PRWRU� J�F�G�U��� 7HNQRORMLOHU� YH� NXUXPODU� ]DPDQ�LoHULVLQGH� GH÷LúLUOHU� YH� EHOOL� ELU� G|QHP� HNRQRPLN� DoÕGDQ� |QHPOL� RODQ�IDNW|UOHU� GDKD� VRQUD� |QHPLQL� \LWLUHUHN� \HUOHULQL� \HQLOHULQH� EÕUDNDELOLUOHU��gUQH÷LQ�ELU�]DPDQODU�|OoHN�HNRQRPLOHUL�YH�NLWOHVHO��UHWLP�|QHPOL� LNHQ�DUWÕN�³úHEHNH´� �QHWZRUN�� HNRQRPLOHUL� YH� HVQHN� �UHWLP� VLVWHPOHUL� |QHP�ND]DQPÕúWÕU��%X� W�U�ELU�E�\�PH�\DNODúÕPÕ�QHRNODVLN�E�\�PH�\DNODúÕPÕQGDQ�ROGXNoD�IDUNOÕGÕU��
1HRNODVLN�YH�HYULPFL�\DNODúÕP�DUDVÕQGDNL�D\ÕUW�HGLFL�IDUN�GD�ELOJLQLQ�GR÷DVÕ�YH�URO�G�U��1HRNODVLN�EDNÕú�DoÕVÕQGD�MHQHULNWLU��JHQHULF��\DQL�ELOLPGH�PH\GDQD� JHOHQ� ELU� JHOLúPH� VRUXQVX]FD� W�P� ILUPDODUD� YH� KDWWD� IDUNOÕ�HQG�VWULOHUH� X\JXODQDELOLU�� %LOJL� |]HO� �FRGLILHG�� PDOGÕU�� <DQL� EHOLUOL� ELU�úHNLOGH� ND\GHGLOHELOLU�� %HOOL� ELU� IL\DWWDQ� SL\DVDGD� KLoELU� VRUXQ� \DúDQPDGDQ�DOÕQÕS� VDWÕODELOLU�� 7�P� ILUPDODU� EX� ELOJLOHUH� LVWHGLNOHUL� |Oo�GH� VRUXQ�\DúDPDGDQ�XODúDELOLUOHU���
$QFDN� HYULPFL� LNWLVDWoÕODUGD� LVH� W�P� ELOJLOHU� SL\DVDGD� DOÕQÕS�VDWÕODPD]�� <DQL� ELOJL� QHRNODVLNOHUGH� ROGX÷X� JLEL� KRPRMHQ� GH÷LOGLU��KHWHURMHQGLU�� %LOJL� \XNDUÕGD� QHRNODVLNOHUGH� ROGX÷X� JLEL� WUDQVIHU� HGLOHELOLU�DQFDN�W�P�ELOJLOHU�E|\OH�GH÷LOGLU��)DUNOÕ�RODUDN�GD�ED]Õ�ELOJLOHU�GR÷DVÕ�JHUH÷L�WUDQVIHU�HGLOHPH]��$\QÕ�PHVOHNWHQ�GDKL�ROVDODU�KHU�úDKVÕQ�\HWLúPH�YH�oDOÕúPD�RUWDPÕ� EX� NLúLOHUGH� IDUNOÕ� ELOJL� ELULNLPOHULQH� QHGHQ� ROXU�� .LúLOHULQ�EXOXQGXNODUÕ� RUWDPD� ED÷OÕ� RODUDN� RUDGD� \DúD\DUDN� |÷UHQGL÷L� |UW�N� �NDSDOÕ��|UW�N��WDFLW´��ELOJL�KHWHURMHQ�YH�|]HOGLU��.LúLVHO�IRUPHO�ROPD\DQ�EX�ELULNLP�YH�ELOJL� \DQL� |UW�N� ELOJL� �WDFLW� NQRZOHGJH�� \D� EHOLUOL� ELU� LúL� \DSPÕú� \D� GD�\DSÕOÕUNHQ� J|UP�ú� LQVDQODUÕQ� NDIDVÕQGD� \D� GD� ELU� |UJ�W� LoHULVLQGHNL� UXWLQ�LúOHULQ�LoHULVLQGH�HOGH�HGLOPHNWHGLU��<DQL�DVOÕQGD�|UW�N�ELOJL�IRUPHO�ELU�H÷LWLP�ROPDGDQ�RUWDPD�|]HO�YH�oDOÕúPD�RUWDPGD�]DPDQ�LoHULVLQGH�|÷UHQPH�LOH�HOGH�HGLOHELOHQ�ELU�ELOJLGLU���
%X�WLS�ELOJLOHU�KHU�KDQJL�ELU�úHNLOGH�WDP�RODUDN�NRS\D�HGLOHPH]�\D�GD�WUDQVIHU� HGLOHPH]��%X� QHGHQOH� ELOJL� QHRNODVLNOHUGH� DQODúÕOGÕ÷Õ� JLEL� KRPRMHQ�RODPD]� YH� SL\DVDGD� DOÕQÕS� VDWÕODPD]ODU�� %HFHULOHU�� ND]DQÕOPÕú� YDVÕIODU��WHFU�EHOHU�YH�HQIRUPDV\RQ�IDUNOÕ�ND\QDNODUGDQ�HGLQLOPHNWHGLU��%LOJL�ELULNLPL�EX� QHGHQOH� \�NVHN� G�]H\GH� |UJ�WVHO� oHúLWOLOL÷L� JHUHNWLUPHNWHGLU�� %X� VD\HGH�IDUNOÕ� ELOJL� ELULNLPOHULQH� VDKLS� NLúLOHULQ� |UJ�WOHUGH� LVWLKGDPÕ� ELOJLQLQ� IDUNOÕ�HOHPHQWOHULQH� RODQ� LKWL\DFÕ� JLGHUHFHNWLU�� (PH÷LQ� JLGHUHN� WHNQRORMLN� RODUDN�X]PDQODúPDVÕ�� X]PDQODúPÕú� ELOJL� ELULNLPLQH� VDKLS� LQVDQODUÕQ� JHUHNOLOL÷LQL�RUWD\D� oÕNDUPDNWDGÕU�� %X� GXUXP�� |UW�N� YH� KHWHURMHQ� ELOJLQLQ� |QHPLQL�DUWÕUPDNWDGÕU��
1HRNODVLNOHUGH� YDU� RODQÕQ� WHUVLQH� �6RORZ� PRGHOL� \D� GD� WRSODP��UHWLP�IRQNVL\RQX�PRGHOL�JLEL��oRN�PHúKXU�\DSÕVDOFÕ�\D�GD�HYULPFL�ELU�PRGHO�EXOXQPDPDNWDGÕU��(YULPFL�PRGHOOHUGH�GXUXPD�ED÷OÕ�RODUDN�oRNOX�GHQJH��WHN�

���� 0<7(/.$�DQG�60,7+��$�J�H���S�����
���� 0<7(/.$�DQG�60,7+��$�J�H���S�����
���� $1'(56(1�DQG�/81'9$//��$�J�H���S�����
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GHQJH�\D�GD�GHQJHQLQ�KLo�ROPDGÕ÷Õ�GXUXPODU�EXOXQDELOPHNWHGLU��0RGHOOHQHQ�HNRQRPLOHU� JHQHO� RODUDN� úHEHNH� HNRQRPLOHUL� YH� NHQGL� NHQGLQH� LúOH\HQ� JHUL�EHVOHPHOHU� LoHUPHNWH� YH� W�P�QGH� X]XQ� G|QHPGH� WHNQRORMLQLQ� GH÷LúNHQ�ROGX÷X�ILNULQL�YDUVD\PDNWDGÕUODU���
øoVHO� 1HRNODVLN� ELOJL� �LGHD�� PRGHOOHUL� PDNUR� HNRQRPLN� E�\�PH�V�UHFLQGH� DUWDQ� JHWLULQLQ� |QHPL� �]HULQGH� GXUPXúWXU�� +HU� QH� NDGDU� EX�PRGHOOHU� ELOJL� WHPHOOL� HNRQRPL\L� DoÕNODPDGD� QHRNODVLN� JHOHQHNWHNL�PRGHOOHUGHQ�GDKD�X\JXQ�ROVDODU�GD�� HYULPFL� LNWLVDWoÕODU� WDUDIÕQGDQ� WHPHOGHQ�LWLEDUHQ� HOHúWLULOPLúOHUGLU�� (YULPFL� HNRO�Q� |QGH� JHOHQOHULQGHQ� RODQ� 1HOVRQ�KHP�QHRNODVLNOHUGH�YH�KHP�GH�LoVHO�E�\�PH�PRGHOOHULQGH�|QHPVHQPH\HQ�YH�IDNDW� HNRQRPLN� WHRULGHQ� D\UÕúWÕUÕODPD\DFDN� �o� QRNWD\D� GLNNDW� oHNPHNWHGLU��7HNQRORMLN�LOHUOHPH�\�NVHN�GHUHFHGH�EHOLUVL]OLN��H[�DQWH�EHOLUVL]OLNOHU��SDWLND�ED÷ÕPOÕOÕ÷Õ��� �SDWK�GHSHQGHQF\��YH�X]XQ� V�UHQ�G�]HOWPHOHUL� LoHUHQ�GHQJHVL]�ELU� V�UHo� RODUDN� PRGHOOHQPHOLGLU�� øNLQFLVL�� E�\�PH� WHRULVL� VDGHFH� LQVDQ�VHUPD\HVL�YH�$5�*(�\H�\DWÕUÕP�\DSPDQÕQ�GDKD�|WHVLQGH�GDKD�JHQLú�DQODPGD�ILUPD� \HWHQHNOHULQL� YXUJXOD\DQ� GDKD� JHUoHNoL� ELU� ILUPD� WHRULVL� �]HULQH� LQúD�HGLOPHOLGLU�� ho�QF�V��� �ONHOHU� DUDVÕQGDNL� HNRQRPLN� E�\�PH� IDUNOÕOÕNODUÕQÕ�DoÕNODUNHQ� NXUXPVDO� \DSÕODU� GD� GLNNDWH� DOÕQPDOÕGÕU�� %X� EDNÕú� DoÕVÕQGDQ�\DNODúÕOGÕ÷ÕQGD� E�\�PHQLQ� PRGHOOHQPHVL� X\JXQ� GH÷LOGLU�� %|\OH� \DSÕOPDVÕ�HNRQRPLN�NDONÕQPDQÕQ�DQD�XQVXUODUÕQÕ�]DDID�X÷UDWDFDNWÕU���
(YULPFL� LNWLVDWoÕODUD� J|UH� E�\�PH� WDULKL� ]DPDQ� LoHULVLQGH� GHYDP�HGHQ� ELU� V�UHoWLU�� (NRQRPLN� E�\�PH� D]� \D� GD� oRN� HNRQRPLN� DNW|UOHULQ�GÕúÕQGDNL� WDULK�� N�OW�U� YH� ELOLP� JLEL� ELU� oRN� IDNW|UGHQ� HWNLOHQPHNWH� YH�NDUúÕOÕNOÕ�HWNLOHúLP�LoHULVLQGH�EXOXQPDNWDGÕU��(YULPFL�HNRQRPLVWOHULQ�|QHPOL�ELU�NÕVPÕ�E�\�PHQLQ�H[�SRVW�RODUDN�DoÕNODQDELOHFH÷LQL�YH�H[�DQWH�RODUDN�HOH�DOÕQPDVÕ� YH� WDKPLQ� HGLOPHVLQLQ�P�PN�Q�ROPDGÕ÷ÕQD� LQDQPDNWDGÕU��(YULPFL�HNRQRPLVWOHUH�J|UH�HQ�PHUNH]L�NRQX�WHNQRORMLN�GH÷LúLPGLU���
(YULPFL� \DNODúÕPGD�� QHRNODVLN� \DNODúÕPGD� KHPHQ� KLo� |QHP�YHULOPH\HQ�� ILUPD� \HWHUOLOLNOHULQLQ� YH� \HWHQHNOHULQLQ� DUWÕUÕOPDVÕ�� HNRQRPLN�E�\�PH\L� VD÷OD\DQ� NXUXPODUÕQ� JHOLúWLULOPHVL� YH� J�oOHQGLULOPHVL� WHPHO�oDOÕúPD�DODQODUÕQÕ�ROXúWXUPDNWDGÕU���
)LUPD�G�]H\LQGH��UHWLPL�DoÕNOD\DQ�VWDQGDUW�\DNODúÕP�HPHN�YH��IL]LNL�VHUPD\H� VWR÷XQXQ� \DQÕVÕUD� $5�*(� VHUPD\HVL� VWR÷XQGDQ� ROXúPDNWDGÕU��%XUDGD�$5�*(�VHUPD\HVL�IL]LNVL�\DQL�DPRUWLVPDQÕ�G�ú�OP�ú�JHoPLú�$5�*(��\DWÕUÕPODUÕ�� $5�*(� \D\ÕOPDODUÕQGDQ� ILUPDQÕQ� HOGH� HWWLNOHUL�� VHUPD\HQLQ�LoHULVLQGH�\HU�DOPDNWDGÕU���
%X� WLS� ELU� ILUPD� WDQÕPÕ� HYULPFL� HNRQRPLVWOHU� WDUDIÕQGDQ� GDU�EXOXQPDNWDGÕU�� )LUPDODU� UHNDEHWoL� J�o� ND]DQDELOPHN� YH� GH÷HU� �UHWHELOPHN�LoLQ��|QHPOL�ELU�IDNW|U�ROPDNOD�ELUOLNWH��$5�*(¶QLQ�EXQODUÕQ�LoOHULQGH�VDGHFH�

���� 3DWLND�ED÷ÕPOÕOÕ÷Õ�ELU�V�UHFLQ�|QFHNL�DWÕODQ�DGÕPODUÕQÕQ�VRQUDNL�DGÕPODUÕ�EHOLUOHGL÷L�úHNOLQGH�
LIDGH� HGLOPHNWHGLU��7HNQRORMLN� LOHUOHPHGH�N�o�N�DGÕPODUGD�GHQLOHELOLU��%XQD� WHFKQRORJLFDO�
WUDMHFWRU\¶GH�GHQLOPHNWHGLU��<DQL�ELU�V�UHo�LoHULVLQGH�\HQL�RUWD\D�oÕNDQ�VRUXQODU�YH�VRQXoODU�
QHWLFHVLQGH� ELU� VRQUDNL� DGÕP� EHOLUOHQPHNWHGLU�� 'DKD� JHQLú� ELOJL� LoLQ� %N]�� 5LFKDUG�
)(5*8621��7HFKQRORJLFDO�'HYHORSPHQW� LQ�6PDOO�)LUPV��$�/LWHUDWXUH�6XUYH\��������
,QVWLWXWH�)RU�0DQDJHPHQW�RI�,QQRYDWLRQ�DQG�7HFKQRORJ\��,0,7��5HSRUW��S�����

���� 0<7(/.$�DQG�60,7+��$�J�H���S������



���

ELULVLQL� WHúNLO� HWWL÷L� ELU� oRN� ELOLPVHO� DVHWOHU� NXOODQÕUODU�� %XQODU�� SD]DUODPD�ELOJLOHUL�� |UJ�WVHO� YH� LGDUL� \HWHQHNOHU�� ELUH\VHO� YH� NROOHNWLI� |÷UHQHELOPH�\HWHQHNOHUL�� VRV\DO� VHUPD\H� �J�YHQ�Y�E��� úHEHNHOHU� �P�úWHUL� ED÷ODQWÕODUÕ�� GÕú�ND\QDN� DOÕPÕ�� �QLYHUVLWHOHUOH� LúELUOL÷L�� VWUDWHMLN� ELUOLNWHOLNOHU� Y�E���� P�ONL\HW�KDNODUÕ��SDWHQWOHU��PDUNDODU��Y�E��RODUDN�VD\ÕODELOLUOHU��%X�W�U�ILUPDODUD�|]HO�YH�oR÷XQOX÷X� HOOH� WXWXODPD\DQ� DVHWOHU� ILUPDODUÕQ� \HWHQHNOHULQL� ROXúWXUXUODU��%XQODU�GR÷DVÕ�JHUH÷L�JHoPLúWH�YHULOPLú�VWUDWHMLN�NDUDUODUÕQ��U�Q��ROGXNODUÕ�YH�JHOHFHNWH�\DUDWÕODFDN�RODQ�DVHWOHUL�WHPVLO�HWWL÷L�LoLQ�GLQDPLNWLUOHU��
)LUPD�\HWHQHNOHUL�\DNODúÕPÕ��QHRNODVLN�\DNODúÕPGDQ�SROLWLND��UHWLPL�DoÕVÕQGDQ� GDKD� SUDWLN� ELU� \|Q� WDúÕPDNWDGÕU�� 'LQDPLN� ILUPD� \HWHQHNOHULQLQ�GHVWHNOHQPHVL� \HQLOLNOHULQ� JHOLúWLULOPHVL� YH� �UHWLP� E�\�PHVLQLQ� VD÷ODQPDVÕ�DoÕVÕQGDQ� VDGHFH� |]HO� RODUDN�$5�*(� �]HULQGH� \R÷XQODúPDNWDQ� GDKD� SDUODN�YH� JHUoHNoL� J|U�QPHNWHGLU�� )LUPD� \HWHQHNOHUL� \DNODúÕPÕQGDQ� \ROD� oÕNÕODUDN�GDKD� JHQLú� |OoHNOL� PHVR� �E|OJHVHO�� YH� � PDNUR� �XOXVDO�� YH� XOXVODUDUDVÕ�NDUúÕODúWÕUPDODU�\DSPDNWD�GD�P�PN�Q�RODELOPHNWHGLU���
�����<HQLOLNWH�6LVWHP�\DNODúÕPÕ��
gQF�O�÷�Q��&KULVWRIHU�)UHHPDQ�YH��%HQJW�$HND�/XQGYDOO¶ÕQ�\DSWÕ÷Õ�EX� \DNODúÕPD�J|UH�� ELU� HNRQRPLGHNL� WHNQRORMLN�GH÷LúLP�YH� \HQLOLN� HYULPVHO�ELU�V�UHoWLU��%XQXQGD�|WHVLQH�EX�\DNODúÕPD�J|UH�\HQLOLN��\HQLOL÷L��UHWHQ�W�P�HNRQRPLN� DNW|UOHULQ� ELUELUOHUL\OH� NDUúÕOÕNOÕ� RODUDN� HWNLOHúLP� LoHULVLQGH�ROGX÷XQX�LIDGH�HWPHNWHGLU��� %LU�HNRQRPLQLQ�\HQLOLNoL�RODELOPHVL��\HQLOLNOHUL�RUWD\D� oÕNDUDQ� ILUPDODU� NDGDU� RQODUÕ� GHVWHNOH\HQ� NDPXVDO� NXUXP� YH�NXUXOXúODU�� oHYUH� YH� WRSOXPVDO� DOW\DSÕQÕQ� VD÷OÕNOÕ� ELU� úHNLOGH� YDUOÕ÷Õ� YH�EXQODUÕQ� GHVWHNOH\LFL� ELU� WDU]GD� ILUPDODUOD� RODQ� HWNLOHúLPL� LOH� P�PN�Q�ROPDNWDGÕU�� %X� NRQX� �]HULQGH� GDKD� VRQUDNL� E|O�PGH� GDKD� JHQLú� ELOJL�YHULOHFHNWLU���
�����<HQLOLN�YH��0LFKDHO�3RUWHU�0RGHOL�
%X�PRGHO� EHOOL� E|OJHOHUGH� ELUELUOHULQH� ED÷ÕPOÕ� YH\D� D\QÕ� LúL� \DSDQ�ILUPDODUÕQ� \HUOHúPHOHULQLQ� HNRQRPLN� E�\�PH�� \HQLOLN� YH� UHNDEHW� J�F���]HULQH� HWNLOHULQL� RUWD\D� NR\PDNWDGÕU�� ����¶OL� \ÕOODUGD� J�QGHPH� JHOHQ� YH�E|OJHVHO� oHYUH� �UHJLRQDO� PLOLHX�� RODUDN� GD� DGODQGÕUÕODQ� PRGHOOHUGH� E|OJHGH�YDU�RODQ�YDVÕIOÕ� LQVDQ�J�F���WHNQLN�ELOJL�ELULNLPL��VRV\DO�YH�NXUXPVDO�\DSÕODU�JLEL� ELU� oRN� IDNW|U�Q� VHUPD\H� YH� HPHN� JLUGLOHULQLQ� KDVÕODODUÕQÕ� DUWÕUDFD÷ÕQÕ�LIDGH�HGLOHQ�ELU�W�U�VLVWHPLN�\HQLOLN���\DNODúÕPÕGÕU��
�0LFKDHO� 3RUWHU� ����� \ÕOÕQGDQ� LWLEDUHQ� JHOLúPHNWH� RODQ� �ONHOHU��]HULQGH� \DSWÕ÷Õ� oDOÕúPDODUÕQÕ� ����� \ÕOÕQGD� SL\DVD\D� VXQGX÷X� �QO�� NLWDEÕ�³&RPSHWLWLYH�$GYDQWDJH�RI�WKH�1DWLRQV´���DGOÕ�NLWDEÕQGD�WRSODPÕúWÕU��.LWDSWD�

���� �60,7+��$�J�H���S����YH�GHYDPÕ��
���� �(G��.HYLQ�%5<$17�DQG�$OLVRQ�:(//6���$�1HZ�(FRQRPLF�3DUDGLJP"�,QQRYDWLRQ�%DVHG�

(YROXWLRQDU\� 6\VWHPV�� $Q� 2FFDVLRQDO� 3DSHU� LQ� 6HULHV� 2Q� $XVWUDOLD¶V� 5HVHDUFK� DQG�
7HFKQRORJ\� DQG� 7KHLU� 8WLOL]DWLRQ�� &RPPRQZHDOWK� RI� $XVWUDOLD�� ������ &KDSHU� ��� .HLWK�
60,7+��,QQRYDWLRQ�$V�$�6\VWHPLF�3KHQRPHQRQ��5HWKLQNLQJ�7KH�5ROH�RI�3ROLF\��S�������

���� 3257(5�� &OXVWHUV� DQG� &RPSHWLWLYHQHVV������ )LQGLQJV� )URP� 7KH� &OXVWHU� 0DSSLQJ�
3URMHFW�� &RUSRUDWH� 6WUDWHJLHV� )RU� 7KH� 'LJLWDO� (FRQRP\�� 6ORDQ� LQGXVWU\� &HQWHUV��
&DPEULGJH��$SULO�����������S������



���

ELU� E|OJHGH� \R÷XQ� RODUDN� \HUOHúPLú� ILUPDODU� E|OJHVHO� UHNDEHW�� ILUPD� VD\ÕVÕ��ELOJLQLQ� \D\ÕOPDVÕ� �NQRZOHGJH� VSLOORYHUV�� JLEL� QHGHQOHUOH� HNRQRPLN�E�\�PHQLQ� LYPH� ND]DQDFD÷ÕQÕ� LIDGH� HWPHNWHGLU��� 3RUWHU¶LQ� JHoPLú�oDOÕúPDODUÕ�VWUDWHMLN�\|QHWLP�YH�|UJ�WVHO� LNWLVDW��]HULQGH� LGL��%XQXQ�\DQÕQGD�3RUWHU� HYULPFL� LNWLVDWoÕODUÕQ� ILNLUOHULQGHQ� |QHPOL� |Oo�GH� HWNLOHQPLúWLU��'L÷HU�ELU� DoÕGDQ�EDNÕOGÕ÷ÕQGD� LVH�PRGHOOHUL� IRUPHO�GH÷LOGLU� YH� HNRQRPLN�FR÷UDI\D�YH�\R÷XQODúPDODUÕ�WHRULVLQGH�GH�HVLQOHQPLúWLU��
3RUWHU¶D� J|UH� \R÷XQODúPDODU� �FOXVWHU�� FR÷UDIL� RODUDN� ELUELUOHULQH�\DNÕQ� YH� ELUELUOHULQH� ED÷OÕ� YH� EHOOL� ELU� DODQGD� X]PDQODúPÕú� WDPDPOD\ÕFÕ� YH�RUWDN� |]HOOLNOHUH� VDKLS� ILUPDODU� YH� LOJLOL� NXUXP� YH� NXUXOXúODU� E�W�Q�G�U��<R÷XQODúPD� �UHWLPLQ� ILQDQVPDQÕQGDQ�� KDPPDGGHVLQGHQ� NDPXVDO� W�P�KL]PHWOHUH� NDGDU� E�W�Q� KDONDODUÕQGD� \HU� DODQ� �UHWLP� YH� KL]PHW� |UJ�WOHULQL�LoHULVLQGH�EDUÕQGÕUPDNWDGÕU���
3RUWHU� �ONHOHULQ� QLoLQ� ED]Õ� EHOLUOL� VHNW|UHO� DODQODUGD� EDúDUÕOÕ�ROGXNODUÕQÕ� DoÕNODUNHQ� \HUHO� LúOHWPHOHULQ� UHNDEHW� HGHELOPHOHULQL� VD÷OD\DQ��UHNDEHW�J�F�Q��DUWÕUDQ�\D�GD�HQJHOOH\HQ�E|OJH\H�DLW�G|UW�|]HOOL÷LQ�|QHPLQGHQ�EDKVHWPHNWHGLU�� %XQD� XOXVDO� HOPDV� GHQLOPHNWHGLU�� %LULQFL� |]HOOLN� E|OJHQLQ��U�QOHULQH� RODQ� WDOHELQ� E�\�NO�÷�G�U�� %|OJHGH� �UHWLOHQ� PDO� YH� KL]PHWOHUH�E|OJH�YH�E|OJH�GÕúÕQGDQ�YDURODQ� WDOHELQ�E�\�NO�÷��|QHPOLGLU�� øNLQFL�|]HOOLN�LVH� E|OJHGHNL� �UHWLP� IDNW|UOHUL� LPNDQODUÕQÕQ� VÕQÕUOÕOÕ÷ÕGÕU�� gUQH÷LQ� YDVÕIOÕ�HPHN� \D� GD� IL]LNL� DOW\DSÕ� JLEL� UHNDEHW� LoLQ� JHUHNOL� RODQ� �UHWLP� IDNW|UOHULQLQ�E|OJHGH� QH� |Oo�GH� YDUROGX÷X� |QHPOLGLU�� ho�QF�� |]HOOLN� E|OJHGH� �UHWLPL�GHVWHNOH\HQ�HQG�VWULOHULQ�YDU�ROXS�ROPDGÕ÷ÕGÕU��5HNDEHW�J�F��\�NVHN�RODQ�YH�E|OJHGHNL� �UHWLP� VLVWHPLQL�� VXQGX÷X� KL]PHWOHUOH� YH� RODQDNODUOD� GHVWHNOH\HQ�HQG�VWULOHULQ�YDUOÕ÷Õ�|QHPOLGLU��'|UG�QF��YH�VRQ�RODUDN�E|OJHGHNL�ILUPD�\DSÕ�YH�VWUDWHMLOHUL�YH�E|OJHGH�YDU�RODQ�UHNDEHWLQ�VHYL\HVL�\HU�DOPDNWDGÕU��%|OJHVHO�UHNDEHWLQ� E�\�NO�÷��� E|OJHGHNL� ILUPDODUÕQ� NXUXOXú� YH� RUJDQL]DV\RQODUÕ�|QHPOLGLU���
%|OJHOHU� YH� �ONHOHU� E�\�N� LKWLPDOOH� XOXVDO� HOPDVÕQ� HQ� oRN� ROXPOX�RODUDN� LúDUHW� HWWL÷L� HQG�VWULOHUGH�X]PDQODúDFDNODUGÕU��%X� IDNW|UOHULQ�J�F��YH�HWNLVL� QLVEHWLQGH� E|OJH� ILUPDODUÕ� \DWÕUÕP� \DSPD� YH� \HQLOLNOHU� JHOLúWLUPHOHUL�LoLQ�EDVNÕ�ROXúWXUXU��(OPDVÕQ�EX�G|UW�IDNW|U���NDUúÕOÕNOÕ�RODUDN�HWNLOHúLUOHU�YH�ELUELUOHULQL� ]RUODUODU��gUQH÷LQ� E|OJHGH� X\JXQ� WDOHS� NRúXOODUÕ� YDUNHQ� UHNDEHW�RUWDPÕ� EDVNÕ� \DSPDGÕ÷Õ� P�GGHWoH� \HQLOLNOHUH� \RO� DoPD\DFDNWÕU�� (OPDV�G|UWJHQLQLQ�HOHPHQWOHULQLQ�NDUúÕOÕNOÕ�HWNLOHúLP�KÕ]Õ�YH�HWNLQOL÷L�KDQJL�E|OJHQLQ�NDUúÕODúWÕUPDOÕ��VW�QO�NOHULQL�JHOLúWLUHFH÷LQL�EHOLUOH\HFHNWLU����
3RUWHU�� ³<HQLOLN� YH� JLULúLPFLOLN� XOXVDO� DYDQWDMÕQ� NDOELGLU�� >���@�DUDúWÕUPDODUÕPÕ]�QH�JLULúLPFLOL÷LQ�QH�GH�\HQLOL÷LQ� WHVDG�IL�ROPDGÕ÷ÕQÕ�RUWD\D�NR\PDNWDGÕU�� úDQVD� \HU� YHUPHNOH� ELUOLNWH�� ELU� HQG�VWULQLQ� EDúDUÕVÕ� WDPDPHQ�WDKPLQ�HGLOHPH]�GH÷LOGLU�´���GHPHNWHGLU��

���� 025&.�DQG�<(81*��$�J�H���S�����
���� 0$56+�	�6+$:��$�J�H���S������
���� 3257(5��$�J�H���S������
���� 3257(5��$�J�H���S�����
���� 3257(5��$�J�H���SS�����������



���

(YULPFL� LNWLVDWoÕODUGD� ROGX÷X� JLEL� HNRQRPLN� VLVWHPLQ� GLQDPLN�GR÷DVÕ� 3RUWHU�PRGHOLQLQ� RGDN� QRNWDVÕGÕU��$YDQWDMODUÕQ� V�UG�U�OHELOPHVL� LoLQ�ND\QDNODU�JHQLúOHWLOPHOL�YH�\HQLOHQPHOLGLU��)DNW|U�\DUDWPDGD�E|OJHGH�|QHPOL�YH� X]PDQODúPÕú� NXUXOXúODUÕQ� YDUOÕ÷Õ� ]DWHQ� YDURODQ� IDNW|UOHULQ� YDUOÕ÷ÕQGDQ�GDKD�|QHPOLGLU��<DQL�EX�NXUXOXúODU� VD\HVLQGH�GDKD�KÕ]OÕ� \HQLOLN�� UDNLSOHULQH�J|UH� GDKD� |QFH� KDUHNHWH� JHoPH� YH� L\LOHúWLUPHOHU� LoLQ� EDVNÕ� \DSPD� JLEL�GLQDPLN� DYDQWDMODU� \DUDWDQ� ELU� E|OJH� RUWDPÕ� ROXúDFDN� YH� VDGHFH� IDNW|U�PDOL\HWOHUL� YH� E�\�N� Lo� SL\DVD� JLEL� VWDWLN� DYDQWDMODUD� VDKLS� ELU� E|OJH�RUWDPÕQGDQ� GDKD� \HQLOLNoL� ELU� RUWDP� RUWD\D� oÕNDFDNWÕU�� 3RUWHU� PRGHOL� KHP�XOXVDO�KHP�GH�E|OJHVHO�VHYL\HGH�HOH�DOÕQDELOPHNWHGLU��
�
6218d�
.ÕVDFD�ELU�ILNULQ�WLFDUL�PDQDGD��UHWLPH�G|Q�úW�U�OPHVL�RODUDN�LIDGH�HGLOHQ�\HQLOLNoLOL÷LQ�oRN�IDUNOÕ�YH�NDSVDPOÕ�WDQÕPODPDODUÕ�EXOXQPDNWDGÕU��
øON� RODUDN� 6FKXPSHWHU� WDUDIÕQGDQ� HOH� DOÕQDQ� EX� NRQX� E�\�PHQLQ�DUNDVÕQGDNL�WHPHO�÷�o�RODUDN�GH÷HUOHQGLULOPLúWLU��
1HRNODVLN�DQOD\Õú�LoHULVLQGH�\HQLOLNoLOLN��EX�G�ú�QFHQLQ�ELU�X]DQWÕVÕ�RODUDN� HOH� DOÕQPÕú�� \HQLOLNoLOLN� GÕúVDOOÕN� RODUDN� GH÷HUOHQGLULOPLú� YH� SL\DVD�DNW|UOHULQLQ� ROXúWXUGX÷X� VLVWHP� GDKLOLQGH� KHUNHVLQ� EX� JHOLúPHOHUGHQ� HúLW�RODUDN�LVWLIDGH�HGHELOHFH÷L�|QJ|U�OP�úW�U��
����� OHUGHQ� VRQUD� RUWD\D� oÕNDQ� LoVHO� E�\�PH� PRGHOOHULQGH� LVH�WHNQRORMLN� GH÷LúLPOHULQ� ILUPDODUÕQ� PHYFXW� ELULNLPL\OH� JHUoHNOHúWL÷L� |QH�V�U�OHUHN� ILUPD� LoL� IDDOL\HWOHULQ� |÷UHQPH� YH� JHOLúWLUPH� V�UHFLQH� HWNLOHUL�YXUJXODQPDNWDGÕU��
(YULPVHO� �\DSÕVDOFÕ�� HNRQRPL\H� J|UH� LVH� \HQLOLN� \DSDELOPH� \HWLVL�PHYFXW� VLVWHPLQ� �\DSÕQÕQ�� ELU� X]DQWÕVÕGÕU�� %X� JHOLúPH� \HQLOLNWH� µVLVWHP�\DNODúÕPODUÕ¶QÕ� RUWD\D� oÕNDUPÕúWÕU�� %X� \DNODúÕPD� J|UH� ELU� WRSOXPGD� \HQLOLN�\DSDELOPH�� R� WRSOXPGDNL� W�P� HNRQRPLN� RODQ� \DGD� ROPD\DQ� DNW|UOHULQ�HWNLOHúLPLQLQ�ELU�VRQXFXGXU��
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��� $JKLRQ��3��DQG�3��+RZLWW��(QGRJHQRXV�*URZWK�7KHRU\��0�,�7��3UHVV��&DPEULGJH���������
��� $ONLQ��(UGR÷DQ��*HOLU�YH�%�\�PH�7HRULVL� øVWDQEXO��)LOL]�������
��� $QGHUVHQ�(VEHQ�6��DQG�%HJQW�$��/XQGYDOO��³6PDOO�1DWLRQDO�6\VWHPV�RI�,QQRYDWLRQ� )DFLQJ� 7HFKQRORJLFDO� 5HYROXWLRQV�� $Q� $QDO\WLFDO�)UDPHZRUN´��$Q�2XWOLQH�RI�7KH�+LVWRU\�RI�(FRQRPLF�7KRXJKW� (G�E\��(UQHVWR�6FUHSDQWL�DQG�6WHIDQR�=DPDJQL��&ODUHQGRQ�3UHVV��2[IRUG��������
��� %DUUR�5REHUW�-��DQG�;DYLHU�6DOD�,�0DUWLQ���(FRQRPLF�*URZWK� 0FJUDZ�+LOO��������
��� &KHQ�7DLQ�-��DQG�6KLQ�+��&KHQ��³*OREDO�3URGXFWLRQ�1HWZRUNV�DQG�/RFDO�&DSDELOLWLHV´��(DVW�:HVW�&HQWHU�:RUNLQJ� 3DSHUV� (FRQRPLFV� 6HULHV��1R������)HEUXDU\�������
��� 'RVL�*�� 3DYLWW�.� DQG� 6RHWH� /��7KH�(FRQRPLFV� RI�7HFKQLFDO�&KDQJH�DQG� ,QWHUQDWLRQDO� 7UDGH�� +HPHO� +HPSVWHDG�� +DUYHVWHU� :KHDWVKHDI��������
��� 'RVL�� *� ³7KH� 1DWXUH� RI� ,QQRYDWLYH� 3URFHVV´��7HFKQLFDO� &KDQJH� DQG�(FRQRPLF� 7KHRU\� (G�E\��� *�� 'RVL� HW�DO�� /RQGRQ�� 3ULQWHU� 3XEOLVKHUV��������
��� (GTXLVW� &KDUOHV� DQG� /HLI� +RPPHQ�� 6\VWHPV� RI� ,QQRYDWLRQ�� 7KHRU\�DQG�3ROLF\� )RU�'HPDQG�6LGH��7HFKQRORJ\� LQ� 6RFLHW\� 3HUJDPRQ�� �����������
��� (NHOXQG� 5REHUW� %�� -U��� +HEHUW� 5REHUW� %��� $ +LVWRU\� RI� (FRQRPLF�7KHRU\�DQG�0HWKRG� 0FJUDZ�+LOO�,QWHUQDWLRQDO�(GLWLRQV��������
���� (YDQJHOLVWD� 5LQDOGR� HW�DO�� 0HDVXULQJ� 7KH� 5HJLRQDO� 'LPHQVLRQ� RI�,QQRYDWLRQ�� /HVVRQV� )URP� 7KH� ,WDOLDQ� ,QQRYDWLRQ� 6XUYH\�7HFKQRYDWLRQ�����������
���� )UHHPDQ� &��� µ7KH� ³1DWLRQDO� 6\VWHP� RI� ,QQRYDWLRQ´� LQ� +LVWRULFDO�3HUVSHFWLYH´�&DPEULGJH��-RXUQDO�RI�(FRQRPLFV�����������
���� *|NHU��$\NXW�³øQRYDV\RQGD�<HWNLQOHúPHN��5HNDEHW�hVW�QO�÷�QH�*LGHQ�<RO���� 7�UNL\H
QLQ� %LOLP�7HNQRORML�øQRYDV\RQ� 3ROLWLNDVÕ� h]HULQH�øUGHOHPHOHU´��*D]L�hQLYHUVLWHVL�øNWLVDW�%|O�P��<D\ÕQ�2UJDQÕ�.RQJUHOHU�'L]LVL� ,,��*D]L�hQLYHUVLWHVL� ,�,�%�)��'HNDQOÕ÷Õ� YH� 5HNDEHW� .XUXPX¶QXQ�øúELUOL÷L� øOH�³5HNDEHW¶� 1HUH\H� .DGDU"� 1DVÕO"´� 3DQHOL� ���� .DVÕP� ������*D]L�hQLYHUVLWHVL������<ÕO�.�OW�U�0HUNH]L��$QNDUD��
���� *ULOLFKHV� =��� ³5	'� DQG� 3URGXFWLYLW\�� (FRQRPHWULF� 5HVXOWV� DQG�0HDVXUHPHQW�,VVXHV´��+DQGERRN�RI�7KH�(FRQRPLFV�RI�,QQRYDWLRQ�DQG�7HFKQRORJLFDO�&KDQJH� (G�E\��6WRQHPDQ��3����2[IRUG��%ODFNZHOO�������
���� *URVVPDQ��*��DQG�(��+HOSPDQ��³(QGRJHQRXV�,QQRYDWLRQ�LQ�7KH�7KHRU\�RI�*URZWK´��-RXUQDO�RI�(FRQRPLF�3HUVSHFWLYHV���������



���

���� +RIHU� 5HLQKROG� DQG� 3ROW� :ROIJDQJ�� ³(YROXWLRQDU\� ,QQRYDWLRQ� 7KHRU\�DQG� ,QQRYDWLRQ� 3ROLF\�� $Q� 2YHUYLHZ�� $ 1HZ� (FRQRPLF� 3DUDGLJP"�,QQRYDWLRQ�%DVHG� (YROXWLRQDU\� 6\VWHPV� (G�E\��� .HYLQ� %U\DQW� DQG�$OLVRQ�:HOOV�� $Q� 2FFDVLRQDO� 3DSHU� LQ� 6HULHV�2Q� $XVWUDOLD¶V� 5HVHDUFK�DQG� 7HFKQRORJ\� DQG� 7KHLU� 8WLOL]DWLRQ�� &RPPRQZHDOWK� RI� $XVWUDOLD��������
���� .DQH�$LGDQ��³5DWLRQDOHV�)RU�6FLHQFH��7HFKQRORJ\�DQG�,QQRYDWLRQ�3ROLF\�LQ� ,UHODQG´�� %DFNJURXQG�'RFXPHQW� )RU� ,&67,� 7DVN� )RUFH�2Q�0HWULFV�DQG� ,PSDFW�� 'HSDUWPHQW� RI� (FRQRPLFV� 18,�� *DOZD\�� �dHYUPLoL��KWWS���ZZZ�HFRQRPLFV�QXLJDOZD\�ÕH�����0D\ÕV�������
���� .HLWK�6PLWK��³,QQRYDWLRQ�$V�$�6\VWHPLF�3KHQRPHQRQ��5HWKLQNLQJ�7KH�5ROH�RI�3ROLF\´��(G��.HYLQ�%U\DQW�DQG�$OLVRQ�:HOOV��$ 1HZ�(FRQRPLF�3DUDGLJP"� ,QQRYDWLRQ�%DVHG� (YROXWLRQDU\� 6\VWHPV�� $Q� 2FFDVLRQDO�3DSHU� LQ� 6HULHV� 2Q� $XVWUDOLD¶V� 5HVHDUFK� DQG� 7HFKQRORJ\� DQG� 7KHLU�8WLOL]DWLRQ��&RPPRQZHDOWK�RI�$XVWUDOLD��������&KDSHU����
���� 0DQNLZ��1�*���'��5RPHU� DQG�'��:HLO� �������� ³$�&RQWULEXWLRQ� WR�7KH�(PSLULFV�RI�(FRQRPLF�*URZWK´��7KH�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�0D\��
���� 0DUVK� ,DQ� 	� 6KDZ� %UHQGDQ�� $XVWUDOLD¶V� :LQH� ,QGXVWU\��&ROODERUDWLRQ� DQG� /HDUQLQJ� $V� &DXVHV� RI� &RPSHWLWLYH� 6XFFHVV�$XVWUDOLDQ�%XVLQHVV�)RXQGDWLRQ���0D\ÕV�������
���� 0RUJDQ� .HYLQ�� ³7KH� /HDUQLQJ� 5HJLRQ�� ,QVWLWXWLRQV�� ,QQRYDWLRQ� DQG�5HJLRQDO�5HQHZDO´��5HJLRQDO�6WXGLHV��9RO��������
���� 0\WHOND�/\QQ�.��DQG�6PLWK�.HLWK�� ³,QQRYDWLRQ�7KHRU\�DQG� ,QQRYDWLRQ�3ROLF\��%ULGJLQJ�7KH�*DS´��3DSHU�3UHVHQWHG� WR�'58,'�&RQIHUHQFH�$DOERUJ���+ROODQGD��+D]LUDQ�������������
���� 1HOVRQ� 5LFKDUG� DQG� 5RVHQEHUJ� 1DWKDQ�� ³7HFKQLFDO� ,QQRYDWLRQ� DQG�1DWLRQDO� 6\VWHP´�(G�E\��5��1HOVRQ��1DWLRQDO� ,QQRYDWLRQ�6\VWHPV��$�&RPSDUDWLYH�$QDO\VLV� 2[IRUG�8QLYHUVLW\�3UHVV��������
���� 1HOVRQ�� 5�� DQG� 6�� :LQWHU�� $Q� (YROXWLRQDU\� 7KHRU\� RI� (FRQRPLF�&KDQJH� +DUYDUG�8QLYHUVLW\�3UHVV��&DPEULGJH��0D���������
���� 2(&'�� ³3URSRVHG� *XLGHOLQHV� IRU� &ROOHFWLQJ� DQG� ,QWHUSUHWLQJ�7HFKQRORJLFDO� ,QQRYDWLRQ�'DWD��2VOR�0DQXDO´� �5HYLVHG�9HUVLRQ���2VOR�0DQXHOL�� 2(&'�� 3DULV�� �dHYULPLoL��KWWS���ZZZ�RHFG�RUJ�SGI�P���������P���������SGI������0DUW�������
���� 3RUWHU��&OXVWHUV�DQG�&RPSHWLWLYHQHVV������)LQGLQJV�)URP�7KH�&OXVWHU�0DSSLQJ� 3URMHFW�� &RUSRUDWH� 6WUDWHJLHV� )RU� 7KH� 'LJLWDO� (FRQRP\�6ORDQ�LQGXVWU\�&HQWHUV��&DPEULGJH��$SULO�����������
���� 5HQVPDQ�0DULHNH��(FRQRPLF�*URZWK�DQG�7HFKQRORJLFDO�&KDQJH�LQ�7KH�/RQJ� 5XQ�� $� 6XUYH\� RI� 7KHRUHWLFDO� DQG� (PSLULFDO� /LWHUDWXUH���dHYULPLoL�� KWWS���ZZZ�XE�UXJ�QO�HOGRF�VRP���&�����F���SGI�� ��� (NLP�������



���

���� 5LFKDUG� /LSVH\�� 6RPH� ,PSOLFDWLRQV� RI� (QGRJHQRXV� 7HFKQRORJLFDO�&KDQJH�IRU�7HFKQRORJ\�3ROLFHV�LQ�'HYHORSLQJ�&RXQWULHV� 7KH�8QLWHG�1DWLRQV� 8QLYHUVLW\�� ,QVWLWXWH� )RU� 1HZ� 7HFKQRORJLHV�� ,QWHUQDWLRQDO�:RUNVKRS�� 7KH� 3ROLWLFDO� (FRQRP\� RI� 7HFKQRORJ\� LQ� 'HYHORSLQJ�&RXQWULHV��%ULJKWRQ������2FWREHU�������
���� 5RJHUV��(�'LIIXVLRQ�RI�,QQRYDWLRQV� 1HZ�<RUN��)UHH�3UHVV��������
���� 5RPHU�� 3�0�� �������� ³(QGRJHQRXV� 7HFKQLFDO� &KDQJH´�� -RXUQDO� RI�3ROLWLFDO�(FRQRP\�����
���� 6KHIHU�'DQLHO�DQG�$PQRQ�)UHQNHO��³/RFDO�0LOLHX�DQG�,QQRYDWLRQV��6RPH�(PSLULFDO�5HVXOWV´��7KH�$QQDOV�RI�5HJLRQDO�6FLHQFH� ���������
���� 6PLWK� .HLWK�� ³,QQRYDWLRQ� DV� D� 6\VWHPLF� 3KHQRPHQRQ�� 5HWKLQNLQJ� 7KH�5ROH� RI� 3ROLF\´�� $ 1HZ� (FRQRPLF� 3DUDGLJP"� ,QQRYDWLRQ�%DVHG�(YROXWLRQDU\� 6\VWHPV� (G�E\� .HYLQ� %U\DQW� DQG� $OLVRQ� :HOOV�� DQ�2FFDVLRQDO�3DSHU�LQ�6HULHV�RQ�$XVWUDOLD¶V�5HVHDUFK�DQG�7HFKQRORJ\�DQG�7KHLU�8WLOL]DWLRQ��&RPPRQZHDOWK�RI�$XVWUDOLD��������
���� 6PLWK�.HLWK��³6FLHQFH��7HFKQRORJ\�DQG�,QQRYDWLRQ�,QGLFDWRUV��$�*XLGH�)RU�3ROLF\�0DNHUV´��,GHD�3DSHU��1R����������
���� <DPDo�.DGUL��µøQRYDV\RQ�1HGLU"¶���dHYULPLoL��KWWS���ZZZ�YL]\RQHU�FRP��� (NLP��������
�


