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♦
�� 7KLV�SDSHU�KDV�EHHQ�FDUULHG�RQ�XQGHU� WKH�SURMHFW�´*LRYDQL�5LFHUFDWRUL�����µ�IXQGHG�E\� WKH�

8QLYHUVLWj�GHJOL�6WXGL�GL�1DSROL�´3DUWKHQRSHµ��H[�,�8�1��� �


�� 8QLYHUVLWj� GHJOL� 6WXGL� GL� 1DSROL� ´3DUWKHQRSHµ�,VWLWXWR� GL� 6WXGL� (FRQRPLFL�� 9LD�0HGLQD� ����

������1DSROL��H�PDLO�ULWD�GHVLDQR#XQLQDY�LW��


�� ,VWLWXWR�8QLYHUVLWDULR�2ULHQWDOH�GL�1DSROL��'LSDUWLPHQWR�GL�6FLHQ]H�6RFLDOL�/DUJR�6��*LRYDQQL�

0DJJLRUH�� ������ 1DSROL� DQG� 8QLYHUVLWj� GHJOL� 6WXGL� GL� 1DSROL� ´3DUWKHQRSHµ�� ,VWLWXWR� GL� 6WXGL�
(FRQRPLFL��9LD�0HGLQD������������H�PDLO��GXYD#XQLQDY�LW���
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��� ,QWURGXFWLRQ�

7KH�PDLQ�FRQVHTXHQFH�IRU�WKH�FRXQWULHV�MRLQLQJ�WKH�(XURSHDQ�0RQHWDU\�8QLRQ��(08��
LV�WKH�ORVV�RI�DQ�LQGHSHQGHQW�PRQHWDU\�SROLF\��WKDW�LV�WKH�DEDQGRQ�RI�GRPHVWLF�LQWHUHVW�UDWHV�
DQG�QRPLQDO� H[FKDQJH� UDWHV� DV� SROLF\� LQVWUXPHQWV� DLPHG� DW�PDFURHFRQRPLF� VWDELOL]DWLRQ��
$FFRUGLQJ�WR�PRVW�RI�WKH�FRQWULEXWHV�WR�WKH�´1HZ�2SWLPXP�&XUUHQF\�$UHDVµ�WKHRU\��FRVWV�
RI�WKLV�UHQRXQFH�DUH�FORVHO\�OLQNHG�WR�WKH�VLPLODULWLHV�DPRQJ�FRXQWULHV·�LQGXVWULDO�VWUXFWXUHV��
FUXFLDO�LQ�GHWHUPLQLQJ�WKH�VL]H�RI�UHVSRQVHV�WR�H[WHUQDO�VKRFNV��
&DSRUDOH��������HYLGHQFHV�WKH�LPSRUWDQFH�RI�NQRZLQJ�WKH�QDWXUH�RI�HFRQRPLF�VKRFNV�LQ�

RUGHU� WR� HYDOXDWH� WKH� SRWHQWLDO� FRVWV� DQG� EHQHILWV� RI� MRLQLQJ� WKH�(08��:KHQ� WKH� VKRFN�
DULVHV� LQ� D� VHFWRU� SURGXFLQJ� KRPRJHQHRXV� JRRGV�� KHQFH� FKDUDFWHUL]HG� E\� ZHDN� WUDGH�
EDUULHUV�� LW� FRXOG� EH� XQLIRUPO\� WUDQVPLWWHG� LQ� WKH�ZKROH� DUHD� WKURXJK� WKH� LQWHUQDWLRQDO�
H[FKDQJHV�� 2Q� WKH� RSSRVLWH�� ZKHQ� WKH� GLVWXUEDQFH� LV� RULJLQDWHG� LQ� D� QRQ�KRPRJHQHRXV�
VHFWRU�� WKHUH� DSSHDUV� WR�EH� DQ� LQYHUVH� FRUUHODWLRQ�EHWZHHQ� WKH� H[LVWHQFH�RI� WUDGH�EDUULHUV�
DQG�WKH�UHVXOWLQJ�V\PPHWU\�RI�LWV�HIIHFWV��
5HVHDUFKHUV�GHDOLQJ�ZLWK�(08� LVVXHV� IRUPHG�FRQWURYHUVLDO�RSLQLRQV�RQ� WKH�QDWXUH�RI�

WKH� VKRFNV� DIIHFWLQJ� 8QLRQ�PHPEHUV�� 6RPH� RI� WKHP� �(PHUVRQ� �������� 0DQDVVH�� +HOJ��
0RQDFHOOL�� 5RYHOOL�� �������� )UDQNHO�� 5RVH�� �������� FRQFOXGH� WKDW� WKH� H[FKDQJH� WUDGH�
IROORZLQJ� WKH� PRQHWDU\� LQWHJUDWLRQ� PD\� LQGXFH� DQ� LQFUHDVLQJ� KRPRJHQHLW\� LQGXVWULDO�
VWUXFWXUHV�� HYHQ� LI� FRXQWULHV� GLG� QRW� VKRZ� D� SULRUL� V\QFKURQL]HG� EXVLQHVV� F\FOHV�� $V� D�
FRQVHTXHQFH� RI� WKH� LQFUHDVLQJ� V\PPHWU\�� ERWK� RQ� WKH� GHPDQG� DQG� WKH� VXSSO\� VLGH��
PRQHWDU\�XQLRQ�PD\�EHFRPH�PRUH�GHVLUDEOH�DQG�VXVWDLQDEOH��
2Q�WKH�RWKHU�KDQG��WKHUH�DUH�HFRQRPLVWV��.HQHQ���������.UXJPDQ���������WKLQNLQJ�WKDW�

PRQHWDU\�LQWHJUDWLRQ�PD\�LQFUHDVH�WKH�SUREDELOLW\�RI�DV\PPHWULF�VKRFNV�DV�D�FRQVHTXHQFH�
RI� D� KLJKHU� VSHFLDOL]DWLRQ� RI� WKH� GRPHVWLF� SURGXFWLRQ� VWUXFWXUHV�� (DFK� FRXQWU\� PD\�
VSHFLDOL]H�LQ�WKRVH�SURGXFWLRQV�ZKHUH�LW�VKRZV�FRPSDUDWLYH�DGYDQWDJHV��RI�FRXUVH��WKLV�PD\�
FRQWULEXWH� WR� FKDQJH� WKH� QDWXUH� RI� WKH� VKRFNV� ZKLFK�� EHLQJ� LQLWLDOO\� VHFWRU� VSHFLILF��DUH�
WUDQVIRUPHG�LQWR�FRXQWU\�VSHFLILF��
7KLV� ZRUN� LV� EDVHG� RQ� WKH� LGHD� WKDW� FRVWV� UHODWHG� WR� (XURSHDQ�0RQHWDU\� ,QWHJUDWLRQ�

VKRXOG�EH�HYDOXDWHG�DW�D�UHJLRQ�OHYHO�UDWKHU�WKDQ�DW�D�FRXQWU\� OHYHO�VLQFH�0RQHWDU\�8QLRQ�
FDQFHOV� WKH� UHOHYDQFH� RI� QDWLRQDO� ERUGHUV�� /RRNLQJ� DW� WKH� XQLIRUPLW\� RI� WKH� HFRQRPLF�
VWUXFWXUH� LQVLGH� WKH� XQLRQ�� GLIIHUHQW� DUHDV� WKDQ� WKRVH�EDVHG�RQ� JHRJUDSKLFDO� DQG�SROLWLFDO�
FULWHULD�PD\�EH�REWDLQHG��2QFH� WKH� LGHD�RI� LQGLYLGXDO� FRXQWULHV�KDV�GLVDSSHDUHG�DQG�QHZ�
FRUH� JURXSV� PD\� FRPH� RXW�� H[KLELWLQJ� QR� OLQNV� ZLWK� WKH� ROG� DGPLQLVWUDWLYH� ERUGHUV��
DGMXVWPHQW�SUREOHPV�EHFRPH�SHUWLQHQW�WR�UHJLRQDO�HFRQRPLFV�DQG�QR�PRUH�WR�LQWHUQDWLRQDO�
HFRQRPLFV��
,Q� RXU� RSLQLRQ�� HYLGHQFHV� IURP� WKH� WKHRU\� WRJHWKHU� ZLWK� PHWKRGV� VXJJHVWHG� E\�

HPSLULFDO� DQDO\VHV� VKRXOG� EH� DSSOLHG� WR� WKH� UHJLRQDO� HFRQRPLF� V\VWHP�� ,QGHHG�� JUHDWHU�
GLIIHUHQFHV�LQ�WKH�SURGXFWLYH�VWUXFWXUH�PD\�EH�IRXQG�DPRQJ�WKH�UHJLRQV�ZLWK�QR�UHJDUG�WR�
WKH� QDWLRQV� ZKLFK� WKH\� EHORQJ� WR�� 3DUWLFXODUO\�� WKH� HPSLULFDO� HYLGHQFH� RQ� WKH� (XURSHDQ�
UHJLRQDO�JURZWK�GXULQJ�WKH�ODVW�������\HDUV�VKRZV�WKH�IROORZLQJ�VW\OL]HG�IDFWV��

L��� LW� LV�SRVVLEOH� WR� LGHQWLI\�GLIIHUHQW�JURXSV�RI� UHJLRQDO� HFRQRPLHV�ZLWK� DQ� LQWHUQDO�KLJK�
OHYHO�RI�KRPRJHQHLW\���
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LL��� WRJHWKHU� ZLWK� D� KLJK� LQWUD�JURXS� KRPRJHQHLW\� GDWD� GLVSOD\� DQ� LQFUHDVLQJ�LQWHU�JURXSV�
GLIIHUHQWLDWLRQ��
� �
*LYHQ� WKH� HYLGHQFHV�PHQWLRQHG� DERYH�� WKH� REMHFWLYHV� RI� WKLV�ZRUN� DUH� ILUVW� RI� DOO� WKH�

LGHQWLILFDWLRQ� DQG� GHVFULSWLRQ� RI� JURXSV� RI� UHJLRQDO� HFRQRPLHV� DW� 1876�� OHYHO�� RI� WHQ�
FRXQWULHV� �%HOJLXP�� )UDQFH�� *HUPDQ\�� *UHHFH�� ,UHODQG�� ,WDO\�� /X[HPERXUJ�� 1HWKHUODQG��
3RUWXJDO� DQG� 6SDLQ��� DPRQJ� WKRVH� MRLQLQJ� WKH� (XUR�]RQH�� DFFRUGLQJ� WR� WKH� SURGXFWLYH�
VWUXFWXUHV�WKH\�VKRZ�EHIRUH�WKH�HQWUDQFH�LQ�WKH�(XURSHDQ�0RQHWDU\�8QLRQ�DQG��VHFRQGO\��
WKH�DQDO\VLV�RI�WKH�UHJLRQDO�VSHFLDOL]DWLRQ�HYROXWLRQ�WKDW�IROORZHG�WKH�PRQHWDU\�LQWHJUDWLRQ�
SURFHVV�� ,Q� D� VKRUW� SHULRG� DQDO\VLV� WKH� H[LVWHQFH� RI� JURXSV� RI� UHJLRQV�� VKRZLQJ� D� KLJKHU�
LQWHUQDO�KRPRJHQHLW\��PD\�GHWHUPLQH�DV\PPHWULF�UHVSRQVHV�WR�HFRQRPLF�VKRFNV��%DVHG�RQ�
WKLV� HYHQWXDOLW\� D� ORQJ� WHUP� G\QDPLF� DQDO\VLV� FRXOG� EH� XVHG� WR� YHULI\� WKH� H[LVWHQFH� RI�
PXOWLSOH�HTXLOLEULD�LQ�UHJLRQDO�JURZWK�SURFHVVHV�DQG�WKH�FRQWULEXWLRQ�RI�VKRFNV�WR�GLYHUJLQJ�
JURZWK�UDWH�OHYHOV��7KHUHIRUH��WKH�ILQDO�REMHFWLYH�RI�WKLV�ZRUN�ZLOO�EH�WKH�HVWLPDWLRQ�RI�WKH�
SHU�FDSLWD�*GS�JURZWK�UDWH�RI�HDFK�JURXS�LQ�RUGHU�WR�YHULI\�WKH�FRQYHUJHQFH�GLYHUJHQFH�RI�
WKH� FRQVLGHUHG� UHJLRQV�� 7KLV� LQYHVWLJDWLRQ� PD\� LQYROYH� FRQVLGHUDEOH� LPSOLFDWLRQV� IRU�
HFRQRPLF�SROLFLHV��SDUWLFXODUO\�WKRVH�GHDOLQJ�ZLWK�HYDOXDWLRQ�SURFHVV�RI�WKH�FHQWUDO�SROLFLHV·�
LPSDFW�RQ�UHJLRQDO�HFRQRPLF�DFWLYLWLHV��
7KH�SURFHGXUH�RI�JURXSV·�LGHQWLILFDWLRQ�JHQHUDOO\�LV�FDUULHG�RXW�XVLQJ�WKH�WRROV�VXSSOLHG�

E\� PXOWLYDULDWH� VWDWLVWLFDO� DQDO\VHV�� DV� IRU� H[DPSOH� WKH� WUDGLWLRQDO� FOXVWHU� DQDO\VLV�� ,Q� RXU�
ZRUN� ZH� DSSO\� D� FODVVLILFDWLRQ� DQG� VHJPHQWDWLRQ� PHWKRGRORJ\�� WKH� &ODVVLILFDWLRQ� $QG�
5HJUHVVLRQ�7UHH�DQDO\VLV��&$57���ZKLFK�KDV�EHHQ�XVHG�XS�WR�QRZ�PDLQO\�LQ�PDUNHWLQJ�DQG�
ILQDQFLDO�VHFWRUV�DQG��E\�DFDGHPLF�UHVHDUFKHV��LQ�WKH�PHGLFDO�ILHOG��,Q�VSLWH�RI�WKLV�UHFHQWO\��
WKHUH� KDV� EHHQ� D� JURZLQJ� LQWHUHVW� E\� DSSOLHG� HFRQRPLVWV� �'XUODXI� DQG� -RKQVRQ�� ������
-RKQVRQ�DQG�7DNH\DPD��������LQ�WKH�SRWHQWLDOLWLHV�RI�WKLV�PHWKRG��DV�&$57�DQDO\VLV�VKRZV�
D�KLJKHU�H[SODQDWRU\�SRZHU� LI�FRPSDUHG�WR�WKH�FOXVWHU�PHWKRGRORJ\��7KH�PDLQ�GLIIHUHQFH�
EHWZHHQ� WKH� WZR�PHWKRGRORJLHV� LV� WKH� IDFW� WKDW� WKH�&$57� LV�DEOH� WR�VHOHFW�HQGRJHQRXVO\�
WKH� ´RSWLPDOµ� SUHGLFWRUV� �VSOLW� YDULDEOHV�� RI� WKH� RXWFRPH� YDULDEOH� RI� LQWHUHVW� �GHSHQGHQW�
YDULDEOH� LQ� WKH� UHJUHVVLRQ�SURFHVV���SUHVHUYLQJ�D� VXIILFLHQW�QXPEHU�RI�GHJUHHV�RI� IUHHGRP�
IRU�IXUWKHU�DQDO\VHV���
7KH� SDSHU� LV� RUJDQLVHG� DV� IROORZV�� VHFWLRQ� �� GHVFULEHV� WKH� PHWKRGRORJ\�� VHFWLRQ� ��

GLVSOD\V� WKH� GDWD� XVHG� LQ� WKH� HPSLULFDO� DQDO\VLV�� VHFWLRQ� �� VKRZV� WKH� HVWLPDWHV� DQG� WKH�
UHVXOWV� RI� &$57�PHWKRG�� VHFWLRQ� �� FRQFOXGHV�� %HVLGHV�� $SSHQGL[� �� OLVWV� WKH� JURXSV� RI�
UHJLRQV� DIWHU� WKH� &ODVVLILFDWLRQ� DQG� 5HJUHVVLRQ� 7UHH� DQG� $SSHQGL[� �� VKRZV� D� JUDSKLFDO�
UHSUHVHQWDWLRQ�RI�WKH�JURZQ�WUHH��
�
�

��� 0HWKRGRORJ\�

+HQFH�� WKH� HPSLULFDO� DQDO\VLV� LV�EDVHG�RQ� WKH�&$57�PHWKRGRORJ\� �&ODVVLILFDWLRQ�$QG�
5HJUHVVLRQ�7UHH���ILUVW�GHVFULEHG�E\�%UHLPDQ�HW�DOO����������ZKLFK�SURYLGHV�ELQDU\�UHFXUVLYH�

��
�
��� 1RPHQFODWXUH� RI� VWDWLVWLFDO� WHUULWRULDO� XQLWV� DFFRUGLQJ� WR� WKH� (XURVWDW� FODVVLILFDWLRQ � RI� WKH�

DGPLQLVWUDWLYH�UHJLRQV��
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SDUWLWLRQLQJV� XVLQJ� QRQ�SDUDPHWULF� DSSURDFKHV�� 7KH�PDLQ� UHVXOW� RI� WKLV� SURFHGXUH� LV� WKH�
FRQVWUXFWLRQ� RI� KRPRJHQHXV� JURXSV� RI� LQGLYLGXDOV�� QDPHG� ´QRGHVµ�� XVLQJ� DV� VSOLWWLQJ�
YDULDEOHV�WKRVH�SUHGLFWRUV�ZKLFK�PLQLPL]H�WKH�´LPSXULW\µ��KHWHURJHQHLW\��ZLWKLQ�WKH�JURXS��
'LIIHUHQWO\� IURP� RWKHUV� SDUWLWLRQLQJ� PHWKRGRORJ\� &$57� DOORZV� WR� FODVVLI\� LQGLYLGXDOV�
ZLWKRXW�DQ\�LQIRUPDWLRQ�RQ�WKH�XQGHUO\LQJ�GLVWULEXWLRQ�RI�WKH�SUHGLFWRU�YDULDEOHV��,Q�RWKHU�
ZRUGV�WKHUH� LV�QR�QHHG�WR�GHWHUPLQH�ZKHWKHU�WKHVH�YDULDEOHV�DUH�QRUPDOO\�GLVWULEXWHG�DQG�
PDNH�WUDQVIRUPDWLRQV�LI�WKH\�DUH�QRW��
7KH� WHUP�´ELQDU\µ� LPSOLHV� WKDW� WKH� DOJRULWKP�XVHG�E\� WKLV� WHFKQLTXH� VSOLWV� WKH�GDWDVHW�

DOZD\V� LQWR� WZR�VXEVHWV�EDVHG�RQ�D�VLQJOH�EHVW�SUHGLFWRU�YDULDEOH��7KLV�SURFHGXUH�PD\�EH�
DSSOLHG�RYHU�DQG�RYHU�DJDLQ�LQ�D�´UHFXUVLYHµ�ZD\��7KH�RXWFRPH�LV�D�WUHH�ZLWK�EUDQFKHV�DQG�
WHUPLQDO�QRGHV��FRQVWUXFWHG�WR�EH�DV�PXFK�KRPRJHQHRXV�DV�SRVVLEOH��ZKHUH�WKH�SUHGLFWHG�
YDOXH� RI� WKH� GHSHQGHQW� YDULDEOH� LV� HTXDO� WR� WKH� DYHUDJH� YDOXH� RI� WKH� QRGH�� (DFK� QRGH�
�SDUHQW�QRGH��PD\�EH�VSOLWWHG�LQWR�WZR�VXE�JURXSV�GHILQHG�DV�FKLOG�QRGHV��
7UHH�EXLOGLQJ�VWDUWV�IURP�D�´URRW�QRGHµ�FRQWDLQLQJ�WKH�LQGLYLGXDOV�RI�WKH�ZKROH�VDPSOH�

�OHDUQLQJ� GDWDVHW��� 7KH� ILUVW� VWHS� LV� DLPHG� DW� ILQGLQJ� WKH� VSOLWWHU� �WKHQ�EHVW� DPRQJ� DOO� WKH�
SRVVLEOH� VSOLWWLQJ� YDULDEOHV�� WKDW� VHHNV� WR�PD[LPL]H� WKH� DYHUDJH� ´SXULW\µ�RI� WKH� WZR� FKLOG�
QRGHV�� WKDW� LV� WR� PLQLPL]H� WKH� YDULDQFH� H[SODLQHG� LQ� HDFK� QRGH�� 'LIIHUHQW� PHDVXUHV� RI�
SXULW\��FDOOHG�´VSOLWWLQJ�FULWHULDµ��FDQ�EH�FKRVHQ�LQ�RUGHU�WR�JURXS�WKH�LQGLYLGXDOV��7KH�PRVW�
FRPPRQ�DUH� WKH�*LQL�� WKH�7ZRLQJ�DQG� WKH�3RZHU�PRGLILHG�7ZRLQJ� VSOLWWLQJ� UXOHV�ZKHUH�
WKH� ILUVW�� SHUIRUPLQJ� WLSLFDOO\� EHVW�� LV� JHQHUDOO\� SUHIHUUHG� LQ� GHDOLQJ� ZLWK� TXDQWLWDWLYH�
YDULDEOHV��7KH�KHWHURJHQHLW\�LQGH[�RI�*LQL�LV�JLYHQ�E\�WKH�IROORZLQJ�H[SUHVVLRQ��
�

� ∑
=
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�
ZKHUH�IL

��LV�WKH�UHODWLYH�IUHTXHQF\�RI�WKH�L�WK�PRGDOLW\�RI�D�SKHQRPHQRQ�ZKLFK�PD\�DVVXPH�
U�PRGDOLW\��7KH�UDQJH�RI�*�LV�WKH�LQWHUYDO�>���@�ZKHUH�* ��GHQRWHV�PD[LPXP�KRPRJHQHLW\�
DQG�* ��PD[LPXP�KHWHURJHQHLW\��*LQL�WULHV�WR�GLYLGH�FODVVHV�RI�PRGDOLW\�E\�IRFXVLQJ�RQ�
RQH� FODVV� DW� D� WLPH�� VHSDUDWLQJ� WKH� PRVW� ´LPSRUWDQWµ� FODVV� LQ� HDFK� QRGH� �ZLWK� D� KLJKHU�
IUHTXHQF\��XQWLO�WKH�ILQDO�WUHH�FRQWDLQV�RQO\�SXUH�FKLOG�QRGHV��7KH�UHJUHVVLRQ�LV�FRQGXFWHG�
XVLQJ� WKH� OHDVW� VTXDUH�PHWKRG�ZKLFK�DOORZV� WR�PLQLPL]H� WKH�LQWUD�JURXS�YDULDELOLW\�RI� WKH�
GHSHQGHQW� YDULDEOH�� 7KH� SURFHVV� LV� VWRSSHG�ZKHQ� WKHUH� LV� RQO\� RQH� REVHUYDWLRQ� LQ� HDFK�
FKLOG�QRGH��ZKHQ�VSOLWWLQJ�EHFRPHV�LPSRVVLEOH�EHFDXVH�REVHUYDWLRQV�FRQWDLQHG�LQ�WKH�QRGH�
KDYH�DQ�LGHQWLFDO�GLVWULEXWLRQ�RI�SUHGLFWRU�YDULDEOHV�DQG�ILQDOO\�ZKHQ�D�OLPLW�RQ�WKH�QXPEHU�
RI�OHYHOV�LQ�WKH�PD[LPDO�WUHH�LV�JLYHQ�H[RJHQRXVO\��:LWK�WKH�H[FOXVLRQ�RI�WKH�ODVW�FDVH��LW�LV�
QHFHVVDU\� WR� ´SUXQHµ� WKH� WUHH� EHFDXVH� WKH� PD[LPDO� WUHH� JHQHUDOO\� RYHUILWV� WKH� RULJLQDO�
GDWDVHW��
,Q�RUGHU�WR�SUXQH��WR�JHQHUDWH�D�VHTXHQFH�RI�VPDOOHU�DQG�VLPSOHU�WUHHV��WKH�PHWKRG�RI�

PLQLPL]LQJ�D�PHDVXUH�RI�HUURU�FRPSOH[LW\�5¡�7��FDQ�EH�XVHG��7KLV�PHWKRG�LV�LQGLFDWHG�E\�
WKH�IROORZLQJ�H[SUHVVLRQ��
�

� ( ) ( ) TTRTR
~ˆ αα += �

�
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ZKHUH� ( )TR̂ �LV�DQ�HVWLPDWH�RI�WKH�YDULDQFH�ZLWKLQ�WKH�QRGH��¡�LV�D�VHTXHQFH�RI�FRPSOH[LW\�

SDUDPHWHUV� �QRGHV� DUH� SUXQHG� DZD\� DV�¡� LQFUHDVHV�� DQG� T
~
� LQGLFDWHV� WKH� VHW� RI� DOO� WKH�

WHUPLQDO�QRGHV�RI� WKH� WUHH��%HJLQQLQJ�DW� WKH� ODVW� OHYHO� WKH�FKLOG�QRGHV�DUH�SUXQHG�DZD\� LI�
UHVXOWLQJ� FKDQJH� LQ� WKH�SUHGLFWHG�PLVFODVVLILFDWLRQ� FRVW� LV� OHVV� WKDQ�¡� WLPHV� WKH�FKDQJH� LQ�
WUHH�FRPSOH[LW\��
,Q�RXU�DQDO\VLV��LQ�RUGHU�WR�FKRVH�WKH�EHVW�WUHH��ZH�VHOHFW�WKH�6WDQGDUG�(UURU�UXOH�ZKLFK�

JHQHUDWHV�WKH�VPDOOHVW�WUHH�ZLWKLQ�D�VLQJOH�VWDQGDUG�HUURU�RI�WKH�PLQLPDO�FRVW�WUHH��7HVWLQJ�
DQG�VHOHFWLRQ�RI�WKH�RSWLPDO�WUHH�DUH�LQWHJUDO�SDUWV�RI�WKH�&$57�DOJRULWKP��
7KH�UHDVRQ�ZK\�ZH�GHFLGHG�WR�DSSO\�WKLV�PHWKRGRORJ\�LV�GHHSO\�OLQNHG�WR�WKH�SUHVHQFH�

RI� VHYHUDO� NH\� DGYDQWDJHV�� )LUVW� RI� DOO�� XQOLNH� RWKHU� PHWKRGRORJLHV�� &$57� DOORZV� WR�
SHUIRUP�D�UHJUHVVLRQ�WRJHWKHU�ZLWK�D�FODVVLILFDWLRQ�DQDO\VHV�RQ�WKH�VDPH�´OHDUQLQJµ�GDWDVHW��
%HVLGHV�� &$57� GRHV� QRW� UHTXLUH� VSHFLILFDWLRQ� RI� D� IXQFWLRQDO� IRUP� IRU� WKH� SUHGLFWRU�
YDULDEOHV� DQG� DQ� D� SULRUL� VHOHFWLRQ� RI� WKH� VSOLWWLQJ� YDULDEOHV� DQG�UHVXOWV� WR� EH� H[WUHPHO\�
UREXVW� WR� WKH� HIIHFWV� RI� RFFXUULQJ� RXWOLHUV�� )LQDOO\�� &$57·V� HPEHGGHG� WHVW� GLVFLSOLQHV�
HQVXUH�WKDW�WKH�SDWWHUQV�IRXQG�ZLOO�KROG�XS�ZKHQ�DSSOLHG�WR�QHZ�GDWD��
�
�

���� 7KH�GDWD�

,Q�ZKDW� IROORZV�ZH�EXLOG� D� GDWDVHW� FRQWDLQLQJ� LQGLFDWRUV�RI� WKH� UHJLRQDO�VSHFLDOL]DWLRQ�
ZKLFK� ZLOO� EH� XVHG� LQ� WKH� &$57� SURFHVV�� 5HJLRQDO� GDWDEDVH� QRZDGD\V� DYDLODEOH�
�(85267$7��FRQWDLQV� LQIRUPDWLRQ�RQ�WKH�DGGHG�YDOXH�DQG�QXPEHU�RI�ZRUNHUV�IRU�HDFK�
EUDQFK�RI�HFRQRPLF�DFWLYLW\���
7KH�VWXG\�FRYHUV�WKH�SHULRG�����������DQG�UHIHUV�WR�����UHJLRQV�EHORQJLQJ�WR�WHQ�RI�WKH�

(XUR�DUHD�FRXQWULHV�VR�GLYLGHG����UHJLRQV�IRU�%HOJLXP�����IRU�)UDQFH�����IRU�*HUPDQ\�����
IRU�*UHHFH����� IRU� ,WDO\����� IRU�1HGHUODQG�����IRU�6SDLQ���� IRU�3RUWXJDO���(XURVWDW�1XWV��
FODVVLILFDWLRQV� GXULQJ� WKH� FRQVLGHUHG� SHULRG� WDNHV� ,UHODQG� DQG�/X[HPERXUJ� DV� WZR� VLQJOH�
UHJLRQV��
7KH�GHSHQGHQW� YDULDEOH� XVHG� LQ� WKH� UHJUHVVLRQ� WUHH� DQDO\VLV� LV� WKH� JURZWK� UDWH�RI�SHU�

FDSLWD� *'3� UHODWLYH� WR� WKH� ZKROH� SHULRG� ������������� &RQWURO� YDULDEOHV� XVHG� WR� JURXS�
UHJLRQV�DUH�UHSUHVHQWHG�E\�WKH�IROORZLQJ�PHDVXUHV��
�

• SHU�FDSLWD�RXWSXW�DW�WKH�EHJLQQLQJ�RI�WKH�VDPSOH�SHULRG��*'3�����
• %DODVVD� LQGLFHV� RI� VSHFLDOL]DWLRQ� UHODWLYH� WR� DJULFXOWXUH�� LQGXVWU\� DQG� VHUYLFHV� VHFWRUV�

�%DO����%DO����%DO�����
• .UXJPDQ�VSHFLDOL]DWLRQ�LQGH[��.58*���
• DQ�LQGLFDWRU�RI�WKH�SHQHWUDWLRQ�RI�WKH�KLJK�WHFK�VHFWRU��,+7���
• DQ�LQGLFDWRU�RI�PDUNHW�SRZHU�RI�HDFK�UHJLRQ��SRWPHU���

�

��
�
�� 2XU�VDPSOH�H[FOXGHV�WKRVH�UHJLRQV�IRU�ZKLFK�WKHUH�LV�D�ODFN�RI�GDWD�DV�IRU�H[DPSOH�VRPH�EHORQJLQJ�WR�

(DVWHUQ�*HUPDQ\�UHJLRQV�DQG�VRPH�RI�WKH�)UHQFK�FRORQLHV� �
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%DODVVD�LQGLFHV�DUH�JLYHQ�E\�WKH�IROORZLQJ�H[SUHVVLRQ��
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ZKHUH�(� VWDQGV� IRU� HPSOR\PHQW�� DQG� WKH� VXEVFULSWV� V� DQG� U� GHQRWH� VHFWRUV� DQG� UHJLRQV�
UHVSHFWLYHO\��7KLV�PHDVXUH�WDNHV�YDOXHV�EHWZHHQ�]HUR�DQG�LQILQLW\�DQG�LQFUHDVHV�DV�UHJLRQDO�
VSHFLDOL]DWLRQ�LQ�D�SDUWLFXODU�VHFWRU�LQFUHDVHV��
.UXJPDQ�LQGH[�UHSUHVHQWV�D�PHDVXUH�RI�VLPLODULW\�RI�UHJLRQDO�SURGXFWLRQ�VWUXFWXUHV�ZLWK�

UHVSHFW�WR�WKH�ZKROH�VDPSOH�DYHUDJH��
�
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ZKHUH�WKH�GLIIHUHQFH�EHWZHHQ� s

rE ��WKH�VKDUH�RI�HPSOR\PHQW�LQ�D�VHFWRU�LQ�UHJLRQ�U��DQG� sE ��
WKH� VDPSOH� DYHUDJH�VKDUH�� LV� VXPPHG�RYHU� DOO� VHFWRUV��7KLV� VSHFLDOL]DWLRQ� LQGH[� WDNHV� WKH�
YDOXH���LI�D�UHJLRQ�KDV�D�SURGXFWLRQ�VWUXFWXUH�ZKLFK�LV�LGHQWLFDO�WR�WKH�ZKROH�VDPSOH�DYHUDJH�
DQG�WDNHV�WKH�YDOXH���LI�WKH�UHJLRQ·V�VWUXFWXUH�LV�FRPSOHWHO\�GLIIHUHQW��
7KH� LQGLFDWRU� PHDVXULQJ� WKH� SHQHWUDWLRQ� RI� WKH� +LJK�7HFK� VHFWRU� LV� JLYHQ� E\� WKH�

QXPEHU�RI�SDWHQWV�RYHU�WKH�DQQXDO�*RYHUQPHQW�H[SHQGLWXUH�IRU�SDWHQWV��
$YHUDJH�YDOXHV�RI�DOO�WKH�DQQXDO�LQGLFHV�ZULWWHQ�DERYH�KDYH�EHHQ�XVHG�LQ�RXU�UHJUHVVLRQ�

WUHH�DQDO\VLV��
7KH�0DUNHW�3RWHQWLDO�,QGH[��RI�D�SDUWLFXODU�UHJLRQ�LV�EDVHG�RQ�LWV�RZQ�*GS�DQG�WKH�*GS�

RI� WKH� VXUURXQGLQJ� UHJLRQV�� *GS� ILJXUHV� DUH� DGMXVWHG� WR� UHIOHFW� WKH� LQFUHDVHG� FRVW� RI�
DFFHVVLQJ� PDUNHWV� DV� GLVWDQFH� LQFUHDVH�� 7KXV� WKH� *GS� RI� D� QHLJKERXULQJ� UHJLRQ� LV�
GLVFRXQWHG� OHVV�KHDYLO\� WKDQ� WKH�*GS�RI�D�PRUH�GLVWDQW� UHJLRQ�EHFDXVH� WKH� WUDGH�FRVWV�RI�
WDSSLQJ� LQ� WR� WKH� *GS� RI� WKH� ODWWHU� DUH� ORZHU�� 6SHFLILFDOO\�� WKH� IRUPXOD� IRU� WKH� PDUNHW�
SRWHQWLDO�LQGH[�RI�UHJLRQ�L��03L��LV�GHILQHG�DV��
�
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�� (PSOR\HG�SHUVRQV�E\�VHFWRUV�DV�JLYHQ�E\�WKH�&RPPXQLW\�ODERXU�IRUFH�VXUYH\�LQ�WKH�(XURVWDW�UHJLRQDO�

GDWDEDVH��

�
�� 7KH�GDWD�RQ�0DUNHW�3RWHQWLDO�,QGH[�ZHUH�WDNHQ�IURP�3ULFHZDWHUKRXVH�&RRSHUV�(XURSHDQ�(FRQRPLF�

2XWORRN��VHSWHPEHU���������
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'LM�LV�WKH�GLVWDQFH�EHWZHHQ�WKH�SULQFLSDO�FLWLHV�RI�UHJLRQV�L�DQG�M��WKLV�GLVWDQFH�LV�VTXDUH�
URRWHG�UHIOHFWLQJ�WKH�IDFW�WKDW�D�UHJLRQ�WZLFH�DV�IDU�DZD\�DV�DQRWKHU�UHJLRQ�LV�QRW�WZLFH�DV�
FRVWO\� WR� DFFHVV�� 1� LV� WKH� QXPEHU� RI� QHLJKERXULQJ� UHJLRQV� DQG� :� LV� D� ZHLJKW� XVHG� WR�
GLVFRXQW�QHLJKERXUV�WKDW�DUH�RYHUVHDV��
�
�

��� &$57·V�HVWLPDWHV�DQG�UHVXOWV�

7KH�DSSOLFDWLRQ�RI�&$57�DQDO\VLV� WR�WKH�GDWDVHW�SUHVHQWHG� LQ�WKH�SUHYLRXV�VHFWLRQ�KDV�
EHHQ� ILQDOL]HG� WR� WKH� FRQVWUXFWLRQ� RI� D� WUHH� SUHVHQWLQJ� WHUPLQDO� QRGHV� LQFOXGLQJ� WKRVH�
UHJLRQV�ZKLFK�VKRZHG�D�PRUH�KRPRJHQHXV�EHKDYLRXU�RI�WKH�SHU�FDSLWD�*GS�JURZWK�UDWH��
)LUVW� ZH� XVHG� DOO� WKH� VSOLWWLQJ� YDULDEOHV� �SUHGLFWRUV�� LQ� RUGHU� WR� HYDOXDWH�WKH� UHODWLYH�

LPSRUWDQFH�RI�HDFK�RI�WKHP�LQ�WKH�JURXSLQJ�SURFHVV��7KH�UHJUHVVLRQ�VSOLWWLQJ�UXOH�ZH�XVHG�
ZDV� WKH� OHDVW� VTXDUHV� PHWKRG�� 7KH� PDLQ� UHVXOW� ZDV� WKH� HYLGHQFH� RI� D� KLJKHU� ZHLJKW� RI�
YDULDEOHV�VXFK�DV�*'3���DQG�%DODVVD�LQGLFHV�FRPSDUHG�WR�WKH�RWKHU�LQGLFDWRUV��
7KH�VHFRQG�VWHS�ZDV�WR�JURZ�D�WUHH��)LJXUH����$SSHQGL[����XVLQJ�RQO\�*'3���DQG�WKH�

WKUHH� %DODVVD� LQGLFHV� DV� SUHGLFWRU� YDULDEOHV�� DQG� DJDLQ� WKH� OHDVW� VTXDUHV� PHWKRG� DV�
UHJUHVVLRQ� VSOLWWLQJ� UXOH�� 2QFH� PRUH� *GS� UHYHDOHG� WR� EH� WKH� PRVW� VLJQLILFDQW� SUHGLFWRU�
YDULDEOHV��IROORZHG�E\�%DO����%DO���DQG�%DO����UHVSHFWLYHO\��7KH�UHVXOWLQJ�WUHH�SUHVHQWV����
KRPRJHQHRXV� WHUPLQDO�QRGHV� �RUGHUHG�DFFRUGLQJ� WR� WKH� OHYHO�RI�SHU�FDSLWD�*GS���HDFK�RI�
RQH� VKRZV� D� SDUWLFXODU� VSHFLDOL]DWLRQ� WRJHWKHU�ZLWK� D� GLIIHUHQW� RXWSXW� OHYHO��$� OLVW� RI� WKH�
UHJLRQV�LQFOXGHG�LQ�HDFK�JURXS�LV�FRQWDLQHG�LQ�$SSHQGL[����
,Q�ZKDW�IROORZV�ZH�GHWDLO�WKH�FKDUDFWHULVWLFV�RI�HDFK�JURXS��

• *URXS����7KLV�JURXS�LQFOXGHV�WZHOYH�UHJLRQV�DQG�SUHVHQWV�D�SUHGLFWHG�YDOXH�RI�SHU�FDSLWD�
*GS� JURZWK� UDWH� HTXDO� WR� ������� :LWK� H[FOXVLRQ� RI� 1RRUG�+ROODQG�� =XLG�+ROODQG��
8WUHFKW�DQG�/D]LR��WKHVH�UHJLRQV�VKRZ�WKH�PLQLPXP�YDOXH�RI�WKH�LQLWLDO�SHU�FDSLWD�*GS�
�*'3�������� LQ� WHUPV� RI� SXUFKDVLQJ� SRZHU� SDULWLHV�� DQG� WKH� KLJKHVW� OHYHO� RI�
VSHFLDOL]DWLRQ� LQ� DJULFXOWXUDO� VHFWRU� �%DO��!������� $OO� UHJLRQV� SUHVHQW� D� ORZ� OHYHO� RI�
LQGXVWULDO� VSHFLDOL]DWLRQ� �%DO����������� DQG� WKH� ORZHVW� OHYHO�RI� VHUYLFHV� VSHFLDOL]DWLRQ�
�%DO���������H[FHSW�IRU�1RRUG�+ROODQG��=XLG�+ROODQG��&RUVH�DQG�/D]LR�ZKLFK�VKRZ�D�
UDWKHU�KLJK�YDOXH�RI�%DO����$IWHU� DOO�� WKH�FRPPRQ�IDFWRU�RI� UHJLRQV�EHORQJLQJ� WR� WKLV�
JURXS�LV�D�ORZ�OHYHO�RI�LQGXVWULDO�VSHFLDOL]DWLRQ��

• *URXS����7KLV�JURXS�LQFOXGHV�VHYHQ�UHJLRQV�DQG�SUHVHQWV�D�SUHGLFWHG�YDOXH�RI�SHU�FDSLWD�
*GS� JURZWK� UDWH� HTXDO� WR� ������� ,Q� WKLV� JURXS� WKH� LQLWLDO� OHYHO� RI� SHU�FDSLWD�*GS� LV�
KLJKHU� WKDQ� WKDW� LQ� JURXS� �� �*'3�������� H[FHSW� IRU� /LJXULD� DQG� 3URYHQFH� ZLWK�
�������*'3�����������5HJLRQV�JHQHUDOO\� VKRZHG�D�KLJKHU� OHYHO�RI� VSHFLDOL]DWLRQ� LQ�
DJULFXOWXUH�DQG�VHUYLFHV�WKDQ�LQ�LQGXVWU\��%DO�������������%DO���������%DO��!�������

• *URXS����7KLV�JURXS�LQFOXGHV�VHYHQ�UHJLRQV�DQG�SUHVHQWV�D�SUHGLFWHG�YDOXH�RI�SHU�FDSLWD�
*GS�JURZWK�UDWH�HTXDO�WR��������7KH�JURXS�LV�FKDUDFWHUL]HG�E\�D�KLJK�VSHFLDOL]DWLRQ�LQ�
DJULFXOWXUDO�VHFWRU�DQG�D�ORZ�OHYHO�RI�LQLWLDO�*GS��*'3��������H[FHSW�IRU�$TXLWDLQH���
7KH� VSHFLDOL]DWLRQ� LQ� WKH� VHUYLFHV� VHFWRU� LV� UDWKHU� KLJK� ������%DO��������� H[FHSW� IRU�
7KHVVDOLD�DQG�([WUHPDGXUD��ZKLOH�WKH�OHYHO�RI�%DO���LV�ORZ�������%DO����������
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• *URXS����7KLV�JURXS�LQFOXGHV�HOHYHQ�UHJLRQV�DQG�SUHVHQWV�D�SUHGLFWHG�YDOXH�RI�SHU�FDSLWD�
*GS� JURZWK� UDWH� HTXDO� WR� ������� 7KLV� JURXS�� DV� WKH� SUHYLRXV� RQH�� VKRZV� D� KLJK�
VSHFLDOL]DWLRQ�LQ�WKH�DJULFROWXUDO�VHFWRU��D�ORZ�OHYHO�RI�LQLWLDO�SHU�FDSLWD�*GS�EXW�D�ORZHU�
VSHFLDOL]DWLRQ�LQ�WKH�VHUYLFHV�VHFWRU��%DO�������H[FHSW�IRU�$WWLNL�WKDW�SUHVHQWV�D�KLJKHU�
OHYHO� RI� %DO��� SUREDEO\� GXH� WR� WKH� WXULVWLF� DFWLYLW\��� %DO��� YDOXHV� DUH� FORVH� WR� WKH�
(XURSHDQ�DYHUDJH���������

• *URXS����7KLV�JURXS� LQFOXGHV� WHQ� UHJLRQV�DQG�SUHVHQWV�D�SUHGLFWHG�YDOXH�RI�SHU�FDSLWD�
*GS�JURZWK�UDWH�HTXDO�WR��������5HJLRQV�EHORQJLQJ�WR�WKLV�JURXS�VKRZ�D�PHGLXP�LQLWLDO�
SHU�FDSLWD� *GS� ������� *'3���������� DQG� D� KLJKHU� VSHFLDOL]DWLRQ� LQ� DJULFXOWXUH�
�%DO��!������� 7KH� VSHFLDOL]DWLRQ� LQ� WKH� LQGXVWULDO� VHFWRU� VHHPV� WR� EH� UDWKHU� ORZ�
�%DO��������ZKLOH�WKDW�LQ�WKH�VHUYLFHV�LV�FORVH�WR�WKH�(XURSHDQ�DYHUDJH��%DO�����������

• *URXS����7KLV�JURXS�LQFOXGHV�HOHYHQ�UHJLRQV�DQG�SUHVHQWV�D�SUHGLFWHG�YDOXH�RI�SHU�FDSLWD�
*GS�JURZWK�UDWH�HTXDO�WR��������7KLV�JURXS�VKRZV�D�PHGLXP�YDOXH�RI�LQLWLDO�SHU�FDSLWD�
*GS� ������� *'3����������� D� OHYHO� RI� DJULFXOWXUDO� VSHFLDOL]DWLRQ� OLWWOH� DERYH� WKH�
(XURSHDQ� DYHUDJH� �%DO��!������� D� KLJKHU� OHYHO� RI� %DO��� WKDQ� WKH� (XURSHDQ� DYHUDJH�
������%DO���������� DQG� D�PHGLXP� OHYHO�RI� VHUYLFHV� VSHFLDOL]DWLRQ� �%DO����������$V� D�
UHVXOW��UHJLRQV�LQFOXGHG�LQ�JURXS�VHHP�WR�EH�VSHFLDOL]HG�LQ�DOO�WKH�VHFWRUV�FRQVLGHUHG�LQ�
WKLV�VWXG\��

• *URXS����7KLV�JURXS�LQFOXGHV�VHYHQ�UHJLRQV�DQG�SUHVHQWV�D�SUHGLFWHG�YDOXH�RI�SHU�FDSLWD�
*GS� JURZWK� UDWH� HTXDO� WR� ������� 5HJLRQV� EHORQJLQJ� WR� WKLV� JURXS� GLVSOD\� DJDLQ� D�
PHGLXP� OHYHO� RI� LQLWLDO� SHU�FDSLWD� *GS� �������*'3����������� DQ� DYHUDJH� OHYHO� RI�
%DO����%DO��!�����H[FHSW�IRU�1RUG�3DV�GH�&DODLV�DQG�/RUUDLQH��D�%DO���OHYHO�DERYH�WKH�
(XURSHDQ�DYHUDJH� �������%DO���������DQG�D�PHGLXP�VSHFLDOL]DWLRQ� LQ�VHUYLFHV� VHFWRU�
�%DO�����������

• *URXS����7KLV�JURXS�LQFOXGHV�WZHOYH�UHJLRQV�DQG�SUHVHQWV�D�SUHGLFWHG�YDOXH�RI�SHU�FDSLWD�
*GS�JURZWK�UDWH�HTXDO�WR��������7KLV�JURXS�SUHVHQWV�WKH�VDPH�OHYHOV�RI�LQLWLDO�SHU�FDSLWD�
*GS� DQG�%DO��� DV� WKH� SUHYLRXV� RQH� DQG� WKH� KLJKHVW� OHYHO� RI� LQGXVWULDO� VSHFLDOL]DWLRQ�
�%DO��!�������ZLWK�UHVSHFW�WR�DOO�WKH�RWKHU�JURXSV��,W�LQFOXGHV�UHJLRQV�ZKLFK�DUH�HLWKHU�
FRQVLGHUDEO\�RU�VOLJKWO\�VSHFLDOL]HG�LQ�WKH�DJULFXOWXUDO�VHFWRU��

• *URXS����7KLV�JURXS�LQFOXGHV�HOHYHQ�UHJLRQV�DQG�SUHVHQWV�D�SUHGLFWHG�YDOXH�RI�SHU�FDSLWD�
*GS� JURZWK� UDWH� HTXDO� WR� ������� 5HJLRQV� RI� WKLV� JURXS� VKRZ� D� OHYHO� RI� LQLWLDO� *GS�
UDWKHU�KLJK��������*'3�����������DQG�D�OHYHO�RI�DJULFXOWXUDO�VSHFLDOL]DWLRQ�JHQHUDOO\�
EHORZ� WKH� (XURSHDQ� DYHUDJH� �%DO�������� H[FHSW� IRU� 2RVW�9ODDQGHUHQ� DQG� :HVW�
9ODDQGHUHQ�� 7KH\� SUHVHQW� D� PHGLXP� OHYHO� RI� %DO��� DQG� D� PHGLXP� OHYHO� RI� %DO���
�%DO�����������

• *URXS�����7KLV�JURXS� LQFOXGHV� WKLUWHHQ�UHJLRQV�DQG�SUHVHQWV�D�SUHGLFWHG�YDOXH�RI�SHU�
FDSLWD�*GS�JURZWK�UDWH�HTXDO�WR��������7KLV�JURXS�LQFOXGHV�UHJLRQV�ZLWK�D�KLJK�OHYHO�RI�
LQLWLDO� SHU�FDSLWD�*GS� ���������*'3����������� D� VOLJKW� VSHFLDOL]DWLRQ� LQ� DJULFXOWXUH�
�%DO��������� H[FHSW� IRU� 7UHQWLQR� �����%DO�������� DQG� PHGLXP� YDOXHV� RI� %DO���
�DURXQG�������DQG�%DO����%DO����������
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• *URXS� ���� 7KLV� JURXS� LQFOXGHV� VHYHQ� UHJLRQV� DQG� SUHVHQWV� D� SUHGLFWHG� YDOXH� RI� SHU�
FDSLWD� *GS� JURZWK� UDWH� HTXDO� WR� ������� 5HJLRQV� EHORQJLQJ� WR� WKLV� JURXS� GLVSOD\� D�
VSHFLDOL]DWLRQ� ZKLFK� LQFUHDVHV� LQ� WKH� VHUYLFHV� VHFWRU� �%DO��!������ DQG� GHFUHDVHV� LQ�
DJULFXOWXUH� �%DO�������� DV� WKH� LQLWLDO� *GS� OHYHOV� LQFUHDVH� ������� *'3�����������
5HJLVWUHG�OHYHOV�RI�LQGXVWULDO�DFWLYLW\�DUH�DURXQG�WKH�(XURSHDQ�DYHUDJH��

• *URXS�����7KLV�JURXS�LQFOXGHV�HLJKW�UHJLRQV�DQG�SUHVHQWV�D�SUHGLFWHG�YDOXH�RI�SHU�FDSLWD�
*GS�JURZWK�UDWH�HTXDO�WR��������7KLV�JURXS�JLYHV�DQ�HYLGHQFH�RI�D�SRVLWLYH�FRUUHODWLRQ�
EHWZHHQ� LQLWLDO� ZHDOWK� ��������*'3���������� DQG� LQGXVWULDO� VSHFLDOL]DWLRQ��$PRQJ�
WKHVH� UHJLRQV� WKHUH� DUH� VRPH� ZKLFK� DUH� WKH� PRVW� VSHFLDOL]HG� LQ� LQGXVWULDO� DFWLYLW\�
�%DO��!������� DQG�� H[FHSW� IRU� $QWZHUSHQ�� WKH\� VKRZ� D� KLJK� VSHFLDOL]DWLRQ� LQ� WKH�
VHUYLFHV�VHFWRU��WRR��

• *URXS� ���� 7KLV� JURXS� LQFOXGHV� VHYHQ� UHJLRQV� DQG� SUHVHQWV� D� SUHGLFWHG� YDOXH� RI� SHU�
FDSLWD�*GS�JURZWK�UDWH�HTXDO� WR��������5HJLRQV� LQFOXGHG� LQ�WKLV�JURXS�DUH� WKH�ULFKHVW�
DPRQJ� (XURSHDQ� UHJLRQV� �*'3��!������� DQG� VKRZ� D� YHU\� ORZ� VSHFLDOL]DWLRQ� LQ�
DJULFXOWXUDO� VHFWRU� �%DO���������� 7KLV� JURXS� SUHVHQWV� D� KLJK� VSHFLDOL]DWLRQ� LQ� WKH�
VHUYLFHV� VHFWRU� �H[FHSW� IRU� 6WXWWJDUW�ZKLFK�� WRJHWKHU�ZLWK�'DUPVWDGW�� LV� VSHFLDOL]HG� LQ�
LQGXVWULDO�VHFWRU��DQG�JHQHUDOO\�D�ORZ�OHYHO�RI�%DO����
�
$V� UHJDUGV� WKH�+LJK�7HFKQRORJ\� ,QGH[� �,+7�� D� IXUWKHU� HPSLULFDO� DQDO\VLV� VKRZHG� WKH�

SUHVHQFH�RI�LQFUHDVLQJ�OHYHOV�DV�ZH�JR�WKURXJK�WKH�JURXSV�VWDUWLQJ�IURP�WKH�ILUVW�XS�WR�WKH�
ODVW�RQH��%HVLGHV��UHJLRQV�EHORQJLQJ�WR�WKH� ODVW�JURXSV�VKRZ�D�PDUNHW�SRZHU�FRQVLGHUDEO\�
KLJKHU�WKDQ�WKRVH�EHORQJLQJ�WR�WKH�IRUPHU�RQHV���
7KH� FKLHI� HYLGHQFH�RI� WKLV� VWXG\� LV� WKH� DEVHQFH� RI� D� FDWFKLQJ� XS� SURFHVV� DPRQJ� WKH�

FRQVLGHUHG�UHJLRQV��$V�PDWWHU�RI�IDFW��JURXSV�FKDUDFWHUL]HG�E\�GLIIHUHQW�OHYHOV�RI�LQLWLDO�SHU�
FDSLWD�*GS� VKRZ� GLIIHUHQW� SUHGLFWHG� YDOXHV� RI�*GS� JURZWK� UDWH� LQ� WKH� VHQVH� WKDW� ULFKHU�
UHJLRQV�GLVSOD\�KLJKHU�YDOXHV� WKDQ�SRRUHU� UHJLRQV��7KLV� WUHQG� OHDGV�XV� WR�K\SRWKHVL]H� WKH�
H[LVWHQFH�RI�ORQJ�WHUP�PXOWLSOH�HTXLOLEULD�DQG�D�FRQVHTXHQW�LQFUHDVLQJ�GLYHUJHQFH�RI�RXWSXW�
OHYHOV���
5HJLRQV� VKRZLQJ� D� KLJKHU� HVWLPDWLRQ� RI� SHU�FDSLWD� *GS� JURZWK� UDWH� DUH� WKRVH�

FKDUDFWHUL]HG�E\�D�PRUH�FRQVLGHUDEOH�VSHFLDOL]DWLRQ�LQ�LQGXVWULDO�VHFWRUV��JURXSV���DQG������
7KLV� RXWFRPH� PD\� FRQILUP� WKH� FRQVLGHUDWLRQ� WKDW� LQGXVWU\� LV� D� OHDGLQJ� VHFWRU� RI� WKH�
HFRQRPLF� DFWLYLW\�� $� IXUWKHU� UHVXOW� LV� WKH� LGHQWLILFDWLRQ� RI� D� VHFRQG� ´FRUHµ� RI� UHJLRQV�
�JURXSV����DQG������PRUH�VSHFLDOL]HG�LQ�WKH�VHUYLFHV�VHFWRU�ZLWK�D�SUHGLFWHG�RXWSXW�JURZWK�
UDWH�VOLJKWO\�ORZHU�WKDQ�WKDW�RI�WKH�ILUVW�´FRUHµ�7KH�ODVW�RXWFRPHV�PD\�EH�ZHOO�H[SODLQHG�LI�
RQH�NHHSV�LQ�PLQG�WKDW�WKH�ODVW����\HDUV�KDYH�EHHQ�FKDUDFWHUL]HG�DERYH�DOO�E\�D�TXLFN�DQG�
LQFUHDVLQJ�GHYHORSPHQW�RI�+LJK�7HFK�SURGXFWLRQV��7KH�SURFHVV��JHQHUDWHG� LQ� WKH�8QLWHG�
6WDWHV��VXEVHTXHQWO\�VSUHDG�DOO�RYHU�WKH�&RQWLQHQWDO�(XURSH�FRXQWULHV���
,Q�RXU�LQYHVWLJDWLRQ�D�SDUWLFXODU�PHQWLRQ�PXVW�EH�JLYHQ�WR�WKH�IRXUWK�JURXS�RI�UHJLRQV��

ZKLFK��GHVSLWH�RI�D�ORZ�LQLWLDO�OHYHO�RI�RXWSXW��VKRZHG�HVWLPDWHV�RI�*GS�JURZWK�UDWH�YDOXHV�
DQDORJRXV� WR� WKDW� RI� WKH�PRVW� GHYHORSHG� JURXSV�� 7KH� KLJK� OHYHO� RI� VSHFLDOL]DWLRQ� LQ� WKH�
DJULFXOWXUDO�VHFWRU��WRJHWKHU�ZLWK�DQ�DYHUDJH�LQGXVWULDO�VSHFLDOL]DWLRQ��GLG�QRW�SUHYHQW�WKHVH�
UHJLRQV�IURP�H[SHULPHQWLQJ�D�VL]HDEOH�GHYHORSPHQW��
�
�
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��� &RQFOXVLRQV�

:KDW� KDV� EHHQ� HPSKDVL]HG� LQ� RXU� ZRUN� LV� WKH� DSSOLFDWLRQ� RI� D� QHZ� FODVVLILFDWLRQ�
WHFKQLTXH�� QDPHO\� WKH� &ODVVLILFDWLRQ� $QG� 5HJUHVVLRQ� 7UHH� DQDO\VLV� �&$57��� WR� WKH�
HFRQRPLF�GDWD�UHODWLYH�WR�UHJLRQV�EHORQJLQJ�WR�VRPH�RI�WKH�FRXQWULHV�MRLQLQJ�WKH�(XURSHDQ�
0RQHWDU\� 8QLRQ�� 7KLV� PHWKRGRORJ\� DOORZHG� XV� WR� JHQHUDWH� JURXSV� RI� UHJLRQV� ZKLFK�
VKRZHG�WKH�PLQLPXP�LQWUD�JURXS�KHWHURJHQHLW\�RI�SHU�FDSLWD�*GS�JURZWK�UDWH��GHSHQGHQW�
YDULDEOH���&RQWURO�YDULDEOHV��WKDW�LV�WKRVH�YDULDEOHV�DQG�WKH�UHVSHFWLYH�VSOLWWLQJ�YDOXHV�ZKLFK�
VHHPHG�WR�EHKDYH�EHVW�LQ�JURXSLQJ��KDYH�EHHQ�FKRVHQ�HQGRJHQRXVO\�DPRQJ�DOO�WKH�DYDLODEOH�
SUHGLFWRUV��
7KH�ILUVW�UHVXOW�KDV�EHHQ�WKH�LGHQWLILFDWLRQ�RI����KRPRJHQHRXV�WHUPLQDO�QRGHV��RUGHUHG�

DFFRUGLQJ� WR� WKH� SUHGLFWHG� OHYHO� RI� SHU�FDSLWD� *'3�� VKRZLQJ� HDFK� D� SDUWLFXODU� OHYHO� RI�
VSHFLDOL]DWLRQ�LQ�WKH�VHFWRUV�FRQVLGHUHG��DJULFXOWXUH��LQGXVWU\��VHUYLFHV��DQG�GLIIHUHQW�RXWSXW�
OHYHOV��
7KH� HPSLULFDO� HYLGHQFH� VKRZV� D� YDULHW\� RI� FRPELQDWLRQV� EHWZHHQ� *URVV� GRPHVWLF�

SURGXFW� JURZWK� UDWH� DQG� VHFWRU� VSHFLDOL]DWLRQ�� ,Q� DGGLWLRQ� WR� JURXSV� RI� SRRUHU� UHJLRQV��
PRUH� VSHFLDOL]HG� LQ� WKH� DJULFXOWXUDO� DFWLYLW\�� DQG� ULFKHU� RQHV�� PRUH� VSHFLDOL]HG� LQ� WKH�
LQGXVWULDO�VHFWRU��WKHUH�DUH�VHYHUDO�JURXSV�ZKLFK�VKRZ�D�VHW�RI�GLIIHUHQW�WUDGH�RII�EHWZHHQ�
WKHVH�SUHGLFWRU�YDULDEOHV��$�QHZ�HOHPHQW�RI� WKLV� VWXG\� LV� WKH� LGHQWLILFDWLRQ�RI� D�JURXS�RI�
UHJLRQV�� DSSHDULQJ� WR� EH� WKH� ULFKHVW� RI� RXU� VDPSOH�� ZKLFK� VKRZ� D� YHU\� KLJK� OHYHO� RI�
VSHFLDOL]DWLRQ� LQ� WKH� VHUYLFHV� VHFWRU�� UHVXOW� WKDW� FRXOG� EH� D� FRQVHTXHQFH� RI� WKH� SHULRG�
FKRVHQ�IRU�RXU�HPSLULFDO�LQYHVWLJDWLRQ���
7KH�PDLQ� RXWFRPH� RI� WKLV� ZRUN� LV� WKH� DEVHQFH� RI� D� FDWFKLQJ� XS� SURFHVV� DPRQJ� WKH�

FRQVLGHUHG� UHJLRQV�� 7KH� H[LVWHQFH� RI� ULFK� UHJLRQV� GLVSOD\LQJ� YDOXHV� RI� *GS� JURZWK� UDWH�
KLJKHU� WKDQ� WKRVH� RI� SRRUHU� UHJLRQV� PD\� VXSSRUW� WKH� K\SRWKHVLV� RI� ORQJ� WHUP�PXOWLSOH�
HTXLOLEULD�DQG�D�FRQVHTXHQW�LQFUHDVLQJ�GLYHUJHQFH�RI�RXWSXW�OHYHOV���
�
�

��� 5HIHUHQFHV�

%DOGZLQ����������´7KH�JURZWK�HIIHFWV�RI�����µ�(FRQRPLF�SROLF\��2FWREHU��

%DUULRV�6���%U�OKDUW�0���(OOLRW�5�-�5����������6HQVLHU�0���´$�7DOH�RI�7ZR�&\FOHV��&R �IOXFWXDWLRQ�EHWZHHQ�8.�
UHJLRQV� DQG� (XUR� =RQH� µ� :RUNLQJ� 3DSHU� QR������ &HQWUH� IRU� *URZWK� DQG� %XVLQHVV� &\FOH�
5HVHDUFK��6FKRRO�RI�(FRQRPLF�6WXGLHV��8QLYHUVLW\�RI�0DQFKHVWHU��

%UHLPDQ�/���)ULHGPDQ�-�/���2OVKHQ�5�$�DQG�6WRQH��&�-���������´&ODVVLILFDWLRQ�DQG�5HJUHVVLRQ�7UHHVµ��:DGVZRUWK���
%HOPRQW��&$��

%U�OKDUW��0��������� ´(YROYLQJ�*HRJUDSKLFDO� 6SHFLDOLVDWLRQ�RI�(XURSHDQ�0DQXIDFWXULQJ� ,QGXVWULHVµ�� '((3�
:RUNLQJ�3DSHUV�QR��������8QLYHUVLW\�RI�/DXVDQQH��

&DSRUDOH�*�0���������´,V�(XURSH�DQ�2SWLPXQ�&XUUHQF\�$UHD"µ�&(35��'LVFXVVLRQ�3DSHUV�1R������)HEUXDU\��

'·8YD�0���'H�6LDQR�5���0HVVLQD�*����������´$UHH�9DOXWDULH�2WWLPDOL��/LWHUDWXUH�5HYLHZµ�� ,VWLWXWR�8QLYHUVLWDULR�
1DYDOH�:RUNLQJ�3DSHU�QR��������

'XUODXI�6�1���-RKQVRQ�3�$���������µ0XOWLSOH�UHJLPHV�DQG�FURVV �FRXQWU\�JURZWK�EHKDYLRXUµ��-RXUQDO�RI�$SSOLHG�

(FRQRPHWULFV��YRO�����SS����������
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(PHUVRQ���������´$VSHFWV�RI�WKH�HFRQRPLFV�RI�(08µ��(XURSHDQ�(FRQRPLF�5HYLHZ��QR�����

)UDQNHO��-�$���5RVH�$�.���������´7KH�HQGRJHQHLW\�RI�WKH�2SWLPXP�&XUUHQF\�$UHD�FULWHULD µ��1%(5�:RUNLQJ�

3DSHUV�6HULHV��Q�������$XJXVW��

+DOOHW�0����������´5HJLRQDO�6SHFLDOLVDWLRQ�DQG�&RQFHQWUDWLRQ�LQ�WKH�(8��'LUHFWRUDWH �*HQHUDO�IRU�(FRQRPLF�
DQG�)LQDQFLDO�$IIDLUV��(XURSHDQ�&RPPLVVLRQ��(FRQRPLF�3DSHUV�QR������

-RKQVRQ� 3�$��� 7DNH\DPD� /�1��������µ,QLWLDO� FRQGLWLRQV� DQG� HFRQRPLF� JURZWK� LQ� WKH� 86� VWDWHVµ�� (XURSHDQ�
(FRQRPLF�5HYLHZ�QR�����SS����������

.HQHQ���3�%����������´7KH�WKHRU\�RI�2SWLPXP�&XUUHQF\�$UHDV��DQ�(FOHFWLF�9LHZµ��LQ�´0RQHWDU\�SUREOHPV�RI�WKH�

,QWHUQDWLRQDO� (FRQRP\�µ�E\� 0XQGHOO�� 5�� $��� DQG� 6ZDERGD�� $�.��� 8QLYHUVLW\� RI� &KLFDJR� 3UHVV��
SS��������

.UXJPDQ�3����������´/HVVRQV�RI�0DVVDFKXVHWWV�IRU�(08µ�LQ�7RUUHV�)��*LDYD]]L�)�µ$GMXVWPHQW�DQG�JURZWK� LQ�

WKH�(XURSHDQ�0RQHWDU\�8QLRQµ���&DPEULGJH�8QLYHUVLW\�3UHVV��

/HZLV�5�-���������´$Q�,QWURGXFWLRQ�WR�&ODVVLILFDWLRQ�DQG�5HJUHVVLRQ�7UHH��&$57��$QDO\VLVµ��SUHVHQWHG�DW�WKH�
�����$QQXDO�0HHWLQJ�RI�WKH�6RFLHW\�IRU�$FDGHPLF�(PHUJHQF\�0HGLFLQH�LQ�6DQ�)UDQFLVFR��&DOLIRUQLD��

0DQDVVH� �+HOJ�0RQDFHOOL�5RYHOOL� �������� ´+RZ� PXFK� �$�6LPPHWU\� LQ� (XURSH"� (YLGHQFH� IURP� LQGXVWULDO�
VHFWRUVµ��(XURSHDQ�(FRQRPLF�5HYLHZ��YRO�����Q����

0LGHOIDUW�.QDUYLN�.�+���2YHUPDQ�+�*���5HGGLQJ�6�-��DQG�9HQDEOHV�$�-���������´7KH�ORFDWLRQ�RI�(XURSHDQ�
,QGXVWU\µ��5HSRUW� SUHSDUHG� IRU� WKH�'LUHFWRUDWH�*HQHUDO� IRU�(FRQRPLF� DQG� )LQDQFLDO� DIIDLUV��
(XURSHDQ�&RPPLVVLRQ��(FRQRPLF�3DSHUV��QR������

0XQGHOO�5������� �� ´$�7KHRU\�RI�2SWLPXP�&XUUHQF\�$UHDVµ��$PHULFDQ�(FRQRPLF�5HYLHZ��QR�����SS���� �
�����
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$SSHQGL[���
�
�

*URXSV�RI�UHJLRQV�

�� &RUVH� �)5��� $QDWROLNL� 0DFHGRQLD�� 7KUDNL� �*5��� ,SHLURV� �*5���'\WLNL� (OODGD� �*5���
3HORSRQQLVRV��*5���.ULWL��*5���/D]LR��,���&DODEULD��,���8WUHFKW��1/���1RRUG�+ROODQG�
�1/���=XLG�+ROODQG��1/���$OJDUYH��37���

�� /X[HPERXUJ��%���1DPXU��%���/DQJXHGRF�5RXVVLOORQ��)���3URYHQFH�$OSHV�&{WH�G·$]XU�
�)���1RWLR�$LFDLR��*5���/LJXULD��,���)OHYRODQG��1/���

�� $QGDOXFLD� �(���([WUHPDGXUD� �(���$TXLWDLQH� �)���7KHVVDOLD� �*5���&DPSDQLD� �,��� 6LFLOLD�
�,���6DUGHJQD��,���

�� *DOLFLD��(���&DVWLOOD�\�/HyQ��(���&DVWLOOD�OD�0DQFKD��(���.HQWULNL�0DNHGRQLD��*5���'L�
WLNL� 0DNHGRQLD� �*5��� $WWLNL� �*5��� ,UHODQG� �,(��� 1RUWH� �37��� &HQWUR� �37��� $OHQWHMR�
�37���

�� 0ROLVH��,���3XJOLD��,���)ULHVODQG��1/���'UHQWKH��1/���6WHUHD�(OODGD��*5���$XYHUJQH��)���
0LGL�3LUpQpHV��)���3RLWRX��&KDUHQWHV��)���%UHWDJQH��)���%DVVH��1RUPDQGLH��)���

�� 8PEULD��,���$EUX]]R��,���2YHULMVVHO��1/���/LPEXUJ��1/���1RRUG�%UDEDQW��1/���3D\V�
GH�OD�/RLUH� �)���%RXUJRQH��)���0XUFLD� �(���&DQWDEULD� �(���3ULQFLSDGR�GH�$VWXULDV� �(���
/�QHEXUJ��'���

�� :HVHU�(PV� �'��� 7ULHU� �'��� $UDJyQ� �(��� &RPXQLGDG�9DOHQFLDQD� �(��� 3LFDUGLH� �)���
1RUG�3DV�GH�&DODLV��)���/RUUDLQH��)���

�� /LPEXUJ��%���1LHGHUED\HUQ��'���2EHUSIDO]��'���8QWHUIUDQNHQ��'���*LH�HQ��'���0�Q�
VWHU��'���.REOHQ]��'���3DLV�9DVFR��(���&RPXQLGDG�)RUDO�GH�1DYDUUD��(���/D�5LRMD��(���
&DWDOXxD��(���)UDQFKH�&RPWp��)���

�� 0DUFKH� �,��� &HQWUH� �)��� 6DDUODQG� �'��� $UQVEHUJ� �'��� 'HWPROG� �'��� +DQQRYHU� �'���
%UDXQVFKZHLJ��'���.DVVHO��'���6FKZDEHQ��'���2RVW�9ODDQGHUHQ��%���:HVW�9ODDQGHUHQ�
�%���

��� )UHLEXUJ��'���7�ELQJHQ��'���'�VVHOGRUI��'���.|OQ��'���5KHLQKHVVHQ��3IDO]��'���+DX�
WH��1RUPDQGLH��)���$OVDFH��)���5K{QH�$OSHV��)���3LHPRQWH��,���7UHQWLQR��,���9HQHWR��,���
)ULXOL�9HQH]LD�*LXOLD��,���7RVFDQD��,���

��� +DLQDXW��%���/LpJH��%���6FKOHVZLJ�+ROVWHLQ��'���&RPXQLGDG�GH�0DGULG��(���*HOGHUODQG�
�1/���=HHODQG��1/���/LVERD�H�9DOH�GR�7HMR��37���

��� $QWZHUSHQ��%���.DUOVUXKH��'���2EHUED\HUQ��'���0LWWHOIUDQNHQ��'���9DOOH�'·$RVWD��,���
/RPEDUGLD��,���(PLOLD�5RPDJQD��,���/X[HPERXUJ��/8���

��� 5pJLRQ�%UX[HOOHV�FDSLWDOH��%UXVVHOV�KRRIGVWDG�JHZHVW��%���6WXWWJDUW��'���%UHPHQ��'���
+DPEXUJ��'���'DUPVWDGW��'���ÍOH�GH�)UDQFH��)���*URQLQJHQ��1/���
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),*85(����75((�5(68/7,1*�%<�7+(�&$57�$1$/<6,6�
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(/(1&2�'(,�:25.,1*�3$3(5�38%%/,&$7,�
 
 
 
 
 
 
 

��� *,$1�3$2/2�&(6$5(77,��$1*(/$�&��0$5,$1,��6$/9$725(�9,1&,��
� 9HUVR�XQD�QXRYD�SROLWLFD�SHU� O·DJULFROWXUD�QHOO·8QLRQH�(XURSHD��XQ�SHUFRUVR� LQ�ELOLFR� WUD�SURWH]LRQLVPR�H�

OLEHUR�VFDPELR�
� $SULOH�������
�
��� &21&(772�3$2/2�9,1&,��
� 'LVRFFXSD]LRQH�LQ�XQ�PRGHOOR�HFRQRPLFR�ELVHWWRULDOH�
� $SULOH�������
�
��� $1*(/$�&��0$5,$1,��9$/(5,$�62'$12�
� ,QQRYD]LRQH�H�LQGXVWULD�DOLPHQWDUH�
� 0DJJLR�������
�
��� &21&(772�3$2/2�9,1&,��
� 'LVRFFXSD]LRQH��LQVLGHU�RXWVLGHU�LQ�XQ�PRGHOOR�D�GXH�VHWWRUL�
� 0DJJLR�������
�
��� *,86(33(�0$5277$��*,29$11,�48$5$17$�
� /·DSSOLFD]LRQH�LQ�,WDOLD�GHOOH�SROLWLFKH�VWUXWWXUDOL�
� *LXJQR�������
�
��� (/(1$�9,*$1Ò��/$85$�9,*$1Ò�
� /D�FRPSHWLWLYLWj�GHOO·DJULFROWXUD�LWDOLDQD��SUREOHPL�H�SRWHQ]LDOLWj�
� *LXJQR�������
�
��� $1721(//$�9$672/$�
� /D�TXDOLWj�QHO�VLVWHPD�DJURDOLPHQWDUH��XQR�VFKHPD�WHRULFR�GL�DQDOLVL�
� *LXJQR�������
�
��� '$1,(/$�&29,12�
� 'LVWULEX]LRQH�DOLPHQWDUH��O
HYROX]LRQH�GHO�VHWWRUH�H�OH�LPSOLFD]LRQL�SHU�LO�VLVWHPD�DJURDOLPHQWDUH�
� *HQQDLR�������
�
��� 67()$1,$�3�6��5266,�
� ,QWHUQDOL]DWLRQ�RI�7UDGH�LQ�6HUYLFHV�DQG�WKH�,QWHUHVW�RI� WKH�&RXQWULHV��1HZ�2SSRUWXQLWLHV�DQG�&KDOOHQJHV�

IRU�6HQHJDO�
� 0DU]R�������
�
���� 9$1,$�6(1$�
� /·DQDOLVL�HFRQRPHWULFD�GHOO·HIILFLHQ]D�WHFQLFD��8Q·DSSOLFD]LRQH�DJOL�RVSHGDOL�LWDOLDQL�GL�]RQD�
� $SULOH�������
�
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�������� 0$5,$�526$5,$�&$5,//2��&21&(772�3$2/2�9,1&,�
� 6RFLDO�,QFUHDVLQJ�5HWXUQV�DQG�,PPLJUDWLRQ�
� *LXJQR��������
�
�������� $1721,2�*$52)$/2��&21&(772�3$2/2�9,1&,�
� :RUNVKDULQJ�LQ�D�ODERXU�PDUNHW�SHUVSHFWLYH�ZLWK�HIIRUW�DQG�PLQLPXP�ZDJHV�
� 'LFHPEUH�������
�

��������� $1721,2�*$52)$/2��&21&(772�3$2/2�9,1&,�
� 2UDULR�GL�ODYRUR�H�RFFXSD]LRQH�LQ�XQ�FRQWHVWR�HFRQRPLFR�ELVHWWRULDOH�
� 0DU]R�������
�
��������� 5,7$�'(�6,$12��0$5&(//$�'·89$��*,29$11$�0(66,1$�
� $UHH�PRQHWDULH�RWWLPDOL��/LWHUDWXUH�UHYLHZ�
� $SULOH�������
�

��������� 0$66,02�*,$11,1,�
� $FFXPXODWLRQ�DQG�'LVWULEXWLRQ�RI�+XPDQ�&DSLWDO��7KH�,QWHUDFWLRQ�%HWZHHQ�,QGLYLGXDO�DQG�$JJUHJDWH�
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