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� 6FKRRO�RI�([SHUWQHVV�DQG�9DOXDWLRQ��,QVWLWXWH�RI�7HFKQRORJ\�DQG�%XVLQHVV�LQ�ýHVNp
%XGČMRYLFH��&]HFK�5HSXEOLF

$EVWUDFW
7KH�DLP�RI�WKH�ZRUN�LV�WR�DVVHVV�WKH�RIIHUV�RI�FDU�PDQXIDFWXUHUV�RSHUDWLQJ�LQ�WKH�
&]HFK�5HSXEOLF��VSHFLILFDOO\�FRPSDQLHV�GHDOLQJ�ZLWK�WKH�PDQXIDFWXULQJ��VDOH�DQG�
VHUYLFH�RI�FDUV��WR�DVVHVV�SULFH�OHYHOV�IURP�WKH�\HDU�RI������WR�-DQXDU\������DQG�WR�
SUHGLFW� WKH� RIIHUV� RI� FDU� PDQXIDFWXUHUV� RSHUDWLQJ� LQ� WKH� &]HFK� 5HSXEOLF�� WKH�
SUHGLFWLRQ�RI�D�FRPSDQ\�DQG�WKH�SUHGLFWLRQ�RI�SULFH�OHYHO� LQ�������7KH�DFKLHYHG�
UHVXOWV�DUH�YHU\�SRVLWLYH��7KH\�GHPRQVWUDWH�WKH�GHYHORSPHQW�RI�SULFH�RIIHU�DQG�SULFH�
OHYHO�� 7KH� GHYHORSPHQW� RI� RIIHU� RI� FDU� PDQXIDFWXUHV� RSHUDWLQJ� LQ� WKH� &]HFK�
5HSXEOLF�VHHPV�WR�EH�DOPRVW�UHJXODU��L�H��WKH�RIIHU�ZDV�GHYHORSLQJ�LQ�VXFK�D�ZD\�
WKDW� LW�ZDV�DOZD\V�VPDOOHU� LQ�-DQXDU\� WKDQ� LQ�'HFHPEHU��7KHUH� LV�D�VLPLODU�RIIHU�
GHYHORSPHQW� LQ� 6.2'$� $872� D�V��� ZKLFK� KDG� DOZD\V� ORZHU� QXPEHU� RI�
PDQXIDFWXUHG�DXWRPRELOHV� LQ� -DQXDU\� WKDQ� LQ�'HFHPEHU��7KH�SUHGLFWLRQ�RI�ERWK�
RIIHUV�GHPRQVWUDWHV�WKDW�WKH�GHYHORSPHQW�RI�WKH�RIIHU�LV�JRLQJ�WR�EH�VLPLODU�OLNH�LQ�
WKH�SDVW�\HDUV�DQG�LW�LV�JRLQJ�WR�EH�ORZHU�LQ�-DQXDU\�WKDQ�LQ�'HFHPEHU�DJDLQ��7KH�
GHYHORSPHQW�RI�SULFH�OHYHO�VKRZV�WKDW�LW�LV�QRW�UHJXODU�DQG�SUHGLFWLQJ�WKH�YDOXH�RI�
SULFH�LQGH[HV�LV�JRLQJ�WR�RVFLOODWH�DSSUR[LPDWHO\�EHWZHHQ��������DQG���������LQ�
������7KH�FRQWULEXWLRQ�RI�WKH�UHVXOWV�LV�D�ILQGLQJ�WKDW�WKH�VWDEOH�GHYHORSPHQW�RI WKH�
VHFWRU� DQG� WKH� ODUJHVW� FDU�PDQXIDFWXUHU� KDV� D� SRVLWLYH� LQIOXHQFH� RQ�&]HFK�*'3�
UHJDUGLQJ� WKH� YROXPH� RI� SURGXFWLRQ�� ,W� PHDQV� WKH� SUHVHUYDWLRQ� RI� MREV� DQG� WKH�
VWDELOLW\�RI�HFRQRP\�

.H\ZRUGV� WLPH�VHULHV��H[SRQHQWLDO�VPRRWKLQJ��RIIHU��DXWRPRELOH�LQGXVWU\��SULFH�
OHYHO�
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�ÒVWDY�]QDOHFWYt�D�RFHĖRYiQt��9\VRNi�ãNROD�WHFKQLFNi�D�HNRQRPLFNi�Y ýHVNêFK�
%XGČMRYLFtFK��ýHVNi�UHSXEOLND

$EVWUDNW

&tOHP�SUiFH� MH� ]KRGQRFHQt� QDEtGN\� DXWRPRELOHN� Y\UiEČMtFtFK� Y ý5�� ]KRGQRFHQt�
QDEtGN\� þHVNp� ILUP\� SĤVREtFt� Y DXWRPRELORYpP� SUĤP\VOX�� NRQNUpWQČ� ILUP\�
]DEêYDMtFt� VH� YêURERX�� SURGHMHP� D� VHUYLVHP� DXWRPRELOĤ�� ]KRGQRFHQt� FHQRYp�
KODGLQ\�RG�URNX������GR�OHGQD������D�SUHGLNFH�QDEtGN\�DXWRPRELOHN�Y\UiEČMtFtFK�
Y ý5�� SUHGLNFH� NRQNUpWQt� ILUP\� D� SUHGLNFH� FHQRYp� KODGLQ\� Y URFH� ������ %\OR�
GRVDåHQR� ~VSČãQêFK� YêVOHGNĤ�� 9êVOHGN\� ]Qi]RUĖXMt� YêYRM� QDEtGHN� D� FHQRYp�
KODGLQ\�� 9êYRM� QDEtGN\� DXWRPRELOHN� Y\UiEČMtFtFK� Y ý5� VH� XND]XMH� MDNR� WpPČĜ�
SUDYLGHOQê�LQWHUYDO��WR�]QDPHQi��åH�QDEtGND�VH�Y\YtMHOD�WDN��åH�Y OHGQX�E\OD�YåG\�
PHQãt�QHå�Y SURVLQFL��3RGREQê�YêYRM�QDEtGN\�Pi�L�ILUPD�â.2'$�$872�D�V���NWHUi�
PČOD�Y OHGQX�YåG\�PHQãt�SRþHW�Y\UREHQêFK�DXWRPRELOĤ�QHå�Y SURVLQFL��3UHGLNFH�
RERX�QDEtGHN�XND]XMH��åH�QDEtGND�VH�EXGH�Y\YtMHW�SRGREQČ�MDNR�Y PLQXOêFK�OHWHFK��
D�åH�EXGH�Y OHGQX�RSČW�QLåãt�QHå�Y SURVLQFL��9êYRM�FHQRYp�KODGLQ\�XND]XMH��åH�QHQt�
SUDYLGHOQê�D�SUHGLNFH�KRGQRW\�FHQRYêFK� LQGH[Ĥ�Y URFH������VH�EXGH�SRK\ERYDW�
Y UR]PH]t�SĜLEOLåQČ��������Då����������3ĜtQRVHP�YêVOHGNĤ�MH�]MLãWČQt��åH�VWDELOQt�
YêYRM�RGYČWYt�D�QHMYČWãt�DXWRPRELON\�PDMt�SR]LWLYQt�YOLY�QD�þHVNp�+'3�Y]KOHGHP�
N REMHPX� YêURE\�� 7R� ]QDPHQi� XGUåHQt� SRþWX� SUDFRYQtFK� PtVW� D� VWDELOLWX�
HNRQRPLN\�

.OtþRYi� VORYD� þDVRYp� ĜDG\�� H[SRQHQFLiOQt� Y\KOD]RYiQt�� QDEtGND��
DXWRPRELORYê�SUĤP\VO��FHQRYi�KODGLQD

ÒYRG

9 VRXþDVQp� GREČ� MH� QD� WUKX� YHONp� PQRåVWYt� ILUHP� VH� VYêPL� QDEtGNDPL� ]ERåt�� VOXåHE� þL�
YêURENĤ�� -HGQRWOLYp� SRORåN\� VRUWLPHQWX� MVRX� UR]OLãRYiQ\� QHMHQ� ] KOHGLVND� VYpKR� GUXKX�� DOH�
L SURGHMQtFK�FHQ��PDUåt��QDNXSRYDQêFK�REMHPĤ��þHWQRVWt�QiNXSĤ��WUYDQOLYRVWt�DWG��9]QLNi�WHG\�
þtP�GiO�WtP�YČWãt�NRQNXUHQFH�PH]L�ILUPDPL��3RNXG�VH�ILUPD�FKFH�Y WDNRYpPWR�SURVWĜHGt�SURVDGLW�
D�XGUåHW��PXVt�EêW� IOH[LELOQt��RULHQWRYiQD�QD�]iND]QtND�D�FHONRYČ�]HIHNWLYQLW� Ĝt]HQt� ILUP\�QD�
YãHFK�~URYQtFK�� -DN�XYiGt�ý6Ò��ýHVNê�VWDWLVWLFNê�~ĜDG��QD ]iNODGČ�VYêFK�SUĤ]NXPĤ��þHVNê�
]iND]QtN� MH� VLOQČ� RULHQWRYDQê� QD� FHQX�� NG\� V SURKOXERYiQtP� HNRQRPLFNêFK� SUREOpPX�
D VQLåRYiQtP� NXSQt� VtO\� RE\YDWHOVWYD� VH� WDWR� SUHIHUHQFH� GiOH� ]Y\ãXMH�� = WRKR� SUDPHQt�
L REOtEHQRVW�SURGHMHQ�V QLåãt�~URYQt�FHQRYp�KODGLQ\��.XþHURYi�D�=HPDQ���������3RNXG�SURGHMFH�
EXGH�QDEt]HW�WR��FR�]iND]QtFL�FKWČMt��WDP�NGH�WR�FKWČMt��]SĤVREHP��NWHUê�MLP�Y\KRYXMH��]D�FHQ\�
DNFHSWRYDWHOQp�SUR�REČ�VWUDQ\��SRWRP�EXGH�~VSČãQê��3URWR�YROED�VSUiYQpKR�VRUWLPHQWX�D�MHKR�
UR]VDKX� MH� NOtþRYêP� UR]KRGQXWtP� SURGHMFH� �.XþHURYi�� ������� 9êEČU� ILUP\� V QHMOHSãtPL�



ϱϭ

QDEtGNDPL� MH� WHG\� MHGQtP�] KODYQtFK� IDNWRUĤ�� MHå� MVRX�SĜHGSRNODGHP�GREUpKR�QiNXSX��0H]L�
UĤ]QêPL�SURGXNW\�QD�WUKX�VL�VSRWĜHELWHO�Y\EHUH�QDEtGNX��NWHUi�SUR�QČM�EXGH�PtW�QHMYČWãt�KRGQRWX�
�%DMV��������

=iND]QtN�VH�SĜL�YêEČUX�]ERåt��VOXåE\�þL�YêURENX�UR]KRGXMH�]FHOD�ViP�D�PQRKG\�YQtPi�MHQ�
þiVW�DVSHNWĤ�D�EêYi�YHOPL�RYOLYQČQ�PDUNHWLQJHP��0DUNHWLQJ�Y VRFLiOQtFK�PpGLtFK�MH�QHGtOQRX�
VRXþiVWt� SRGQLNiQt� ���� VWROHWt� �)HOL[��5DXVFKQDEHO� D�+LQVFK�� ������� 3UHIHUHQFH� SURGXNWX� VH�
RGUiåt�Y PR]NRYp�DNWLYLWČ�SR]RURYDQp�Y RNDPåLNX�H[SR]LFH�UHNODP\��:HL��������D VDPRWQpKR�
SURGXNWX� �7HOSD]�� ������ .KXVKDED�� ������� 3RXåLWt� ((*� SRVN\WXMH� SĜtOHåLWRVW� SĜHGYtGDW�
DWUDNWLYLWX�PDUNHWLQJRYp�NRPXQLNDFH��QDSĜ��UHNODP\��D�XPRåĖXMH�WDN�IRUPXORYDW�]iYČU\�R�MHMt�
~þLQQRVWL� �*DXED��������0DLVRQ���������9ČGFL� WYUGt�� åH�((*�PĤåH�SRVN\WQRXW� LQIRUPDFH�R�
]iMPX�R�SURGXNW�SĜL�VOHGRYiQt�UHNODP\��3LZRZDUVNL��������L�R�HPRFLRQiOQtP�]iåLWNX�SĜL�MHMtP�
VOHGRYiQt��$PEOHU��������

&tOHP�SUiFH� MH� ]KRGQRFHQt�QDEtGN\�DXWRPRELOHN�Y\UiEČMtFtFK�Y ý5�� ]KRGQRFHQt�QDEtGN\�
þHVNp� ILUP\� SĤVREtFt� Y DXWRPRELORYpP� SUĤP\VOX�� NRQNUpWQČ� ILUP\� ]DEêYDMtFt� VH� YêURERX��
SURGHMHP� D� VHUYLVHP� DXWRPRELOĤ�� ]KRGQRFHQt� FHQRYp� KODGLQ\� RG� URNX� ����� GR� OHGQD� �����
D SUHGLNFH�QDEtGN\�DXWRPRELOHN�Y\UiEČMtFtFK�Y ý5��NRQNUpWQt�ILUP\�D�SUHGLNFH�FHQRYp�KODGLQ\�
Y URFH������

92���-DN�VH�Y\YtMHOD�QDEtGND�DXWRPRELOHN�Y\UiEČMtFtFK�Y ý5�RG�URNX������GR�OHGQD�����"

92���-DN�VH�EXGH�Y\YtMHW�QDEtGND�DXWRPRELOHN�Y\UiEČMtFt�Y ý5�Y URFH�����"

92���-DN�VH�Y\YtMHOD�FHQRYi�KODGLQD�QD�DXWRPRELORYpP�WUKX�Y ý5�RG�URNX������GR�OHGQD�
����"

92���-DN�VH�EXGH�Y\YtMHW�FHQRYi�KODGLQD�QD�DXWRPRELORYpP�WUKX�Y ý5�Y URFH�����"

92���-DN�VH�Y\YtMHOD�QDEtGND�NRQNUpWQt�ILUP\�Y\UiEČMtFt�QD�DXWRPRELORYpP�WUKX�Y ý5�RG�
URNX������GR�OHGQD�����"

92���-DN�VH�EXGH�Y\YtMHW�QDEtGND�NRQNUpWQt�ILUP\�Y\UiEČMtFt�QD�DXWRPRELORYpP�WUKX�Y ý5�
Y OHWHFK�����"

/LWHUiUQt�UHãHUãH

'DWD��NWHUi�SRWĜHEXMHPH�VWDWLVWLFN\�DQDO\]RYDW�� MVRX�YČWãLQRX�YH�IRUPČ�W]Y��þDVRYêFK�ĜDG��
0ĤåHPH�MH�QDMtW�QHER�]tVNDW�Y�PQRKD�REODVWHFK�YČGHFNêFK� L� MLQêFK�GLVFLSOtQ��3RMHP�þDVRYi�
ĜDGD� MVRX� FKURQRORJLFN\� XVSRĜiGiQD� YH� VOHGRYiQt� KRGQRW� QiKRGQêFK� YHOLþLQ�� +ODYQt�
FKDUDNWHULVWLNRX� þDVRYp� ĜDG\� MH� VpULRYi� ]iYLVORVW� PH]L� SR]RURYiQtPL�� NWHUi� RPH]XMH�
SRXåLWHOQRVW�PQRKD�NRQYHQþQtFK�VWDWLVWLFNêFK�PHWRG�Y\YLQXWêFK�]D�SĜHGSRNODGX�QH]iYLVOêFK�D�
LGHQWLFN\�UR]ORåHQêFK�SR]RURYiQt��6LOYD��6LOYD�D�5LEHLUR���������9HONp�GDWRYp�VDG\�þDVRYêFK�
ĜDG� MVRX� VWiOH�EČåQČMãt�� FRå�SĜLQiãt�PQRKR�Yê]HY�Y REODVWL�PRGHORYiQt� D�YêSRþWĤ��6WXGLH� VH�
PRKRX� ]DPČĜLW� QD� MHGQRUR]PČUQp� þDVRYp� ĜDG\� V YHONêP� Y]RUNHP� �QDSĜ�� GHQQt� QiYUDWQRVW���
VRXERU� þDVRYêFK� ĜDG� V YHONêP�Y]RUNHP� �QDSĜ��SRXåLWt�;�DNFLt� ]D�;�GQt��� QHER�PpQČ�EČåQp�
IRUPiW\�þDVRYêFK�ĜDG��QDSĜ��VHNYHQFH���:X�D�'ULJQHL��������

7UHQGRYp� VHNYHQFH� �7/6�� þDVWR� GHILQRYDQp� MDNR� GORXKRGREp� ĜDG\� SRSLVXMt� YêN\Y\�
SRFKi]HMtFt� ] UĤ]QêFK� ]GURMĤ� D� SĜHGVWDYXMt� QHMREWtåQČMãt� UHDNFH� QD� DQDOê]X� D� H[WUDNFL�
VSROHKOLYêFK�D�VWDELOQtFK�LQIRUPDFt��1LJPDWXOOLQ��'RURNKLQ�D�,YFKHQNR���������7\WR�ĜDG\�MVRX�
REY\NOH�SRYDåRYiQ\�]D�VSHFLILFNp�UHDNFH�] NRPSOH[QtKR�V\VWpPX��HNRQRPLFNê��JHRI\]LNiOQt��
HOHNWURPDJQHWLFNê�D�MLQp�V\VWpP\���=KRQJ�NH�DW�DO����������3ĜL�NRQVWUXNFL�PRGHOX�þDVRYp�ĜDG\�



ϱϮ

MH�QXWQp�Y\KRGQRWLW� MHKR�VWDFLRQDULWX��SURWRåH�þDVRYi�ĜDGD� MH�VWDFLRQiUQt��SRNXG� MHMt�SUĤPČU��
UR]SW\O� D� DXWRYDULDQFH� ]ĤVWiYDMt� VWHMQp� EH]� RKOHGX� QD� WR�� NG\� MVRX� PČĜHQ\� �0DFNHYLþLXV��
9DONDXVNDV�D�%DFKWLMHYD���������9ãHFKQ\�þDVRYp� ĜDG\�SRGOpKDMt�RPH]HQtP�DJUHJDFH� IXQNFt�
YãHFK�YêVN\WĤ�QČMDNpKR�Y]RUX�Y UiPFL�ĜDG��1DSĜtNODG�PĤåH�EêW�RPH]HQ�SRþHW�LQIOH[t��9êVWXS\�
SĜHYRGQtNX�VH�VNOiGDMt�]H�V\PEROĤ��NWHUp�R]QDþXMt�Ii]H�LGHQWLILNDFH�PD[LPiOQtFK�YêVN\WĤ�Y]RUĤ�
�)OHQHU�� 3HDUVRQ� D� 5RGULJXH]�� ������� )OHQHU�� 3HDUVRQ� D� 5RGULJXH]� ������� YH� VYp� PHWRGČ�
~VSČãQČ�GHILQXMt�YHONRX�WĜtGX�Y]RUĤ��SĜHGVWDYXMt�DOJRULWPXV�SUR�DXWRPDWLFNp�JHQHURYiQt�Qt]NR�
~URYĖRYpKR�SĜHYRGQtNX�]H Y]RUX�QD�Y\VRNp�~URYQL�

9 PHWRGČ�NODVLILNDFH�þDVRYêFK�ĜDG�MVRX�QHMSUYH�PDWLFH�YtFHUR]PČUQêFK�þDVRYêFK�ĜDG��076��
NRQVWUXRYiQ\�QHMLQIRUPDWLYQČMãtP�PČĜHQtP�Y\EUDQêP�VHNYHQþQtP�YêEČUHP� IXQNFt��3RWp� VH�
0DKDODQRELVRYD�PDWLFH�WUpQXMH�WDN��åH�0DKDODQRELVRYD�Y]GiOHQRVW�PH]L�076�]H�VWHMQp�WĜtG\�
�WM��VH�VWHMQêP�XPtVWČQtP�]GURMH�)2��VH�PLQLPDOL]XMH�D�] UĤ]QêFK�WĜtG��WM��V UĤ]QêP�XPtVWČQtP�
]GURMH�)2��VH�PD[LPDOL]XMH��7R�XPRåĖXMH�NODVLILNRYDW�076�NODVLILNiWRU\�V þOHQVWYtP�YH�WĜtGČ�
RGSRYtGDMtFt�XPtVWČQt�NDåGpKR�]GURMH�)2��9êVOHGN\�VLPXODFH�XND]XMt��åH�DOJRULWPXV�VSOĖXMH�
SRåDGDYN\� �0HQJ� DW� DO��� �������0HWRG\� SUR�NODVLILNDFL� þDVRYêFK� ĜDG� SRVWXSXMt� DOH� QHXVWiOH�
NXSĜHGX��1iYUKHP�QRYêFK�PHWRG�MH�QDSĜ��NODVWURYDFt�PHWRGD�620�7'$�D�NODVLILNDþQt�PHWRGD�
5)�7'$� ]DORåHQi� QD� WRSRORJLFNêFK� GDWHFK�� 3RPRFt� 620�7'$� VH� ]NRXPDMt� WRSRORJLFNp�
SRGREQRVWL�D�RGOLãQRVWL�]QiPêFK�PRGHOĤ�þDVRYêFK�ĜDG�SRXåtYDQêFK�YH�ILQDQFtFK��3RPRFt�5)�
7'$� VH� ]NRXPi�� ]GD� O]H� WRSRORJLFNp� IXQNFH� SRXåtW� N UR]OLãHQt�PH]L�PRGHO\� þDVRYêFK� ĜDG�
SRPRFt� GDW� �0DMXPDGDU� D� /DKD�� ������� 1RYRX� ~VSČãQRX� PHWRGRX� MH� L� PHWRGD� KOXERNpKR�
YtFHQiVREQpKR�PHWULFNpKR�XþHQt��'00/��SUR�NODVLILNDFL�þDVRYêFK�ĜDG��2EVDKXMH�NRQYROXþQt�
VtĢRYRX�NRPSRQHQWX�SUR�H[WUDNFL�QHOLQHiUQtFK�IXQNFt�þDVRYêFK�ĜDG��&KHQ�DW�DO���������

$QDOê]D�WRSRORJLFNêFK�GDW�Y\XåtYi�LQIRUPDFH�]�WRSRORJLFNêFK�VWUXNWXU�YH�VORåLWêFK�GDWHFK�
SUR� VWDWLVWLFNRX� DQDOê]X� D� XþHQt�� 3RMHGQiYi� R� SHU]LVWHQWQt� KRPRORJLL�� VRXþiVWL� YêSRþHWQt�
�DOJRULWPLFNp�� WRSRORJLH��NWHUi�SĜHYiGt�GDWD�QD�]MHGQRGXãHQp�NRPSOH[\�D�]tVNiYi� LQIRUPDFH�
R SHU]LVWHQFL�WĜtG�KRPRORJLH�Y GDWHFK��5DYLVKDQNHU�D�&KHQ��������

'HWHNFH� VWUXNWXUiOQtFK� ]PČQ� Y þDVRYêFK� ĜDGiFK� MH� GĤOHåLWi�� DOH� NRPSOLNRYDQi�� )RUP\�
VWUXNWXUiOQt� ]PČQ\� ]DKUQXMt� ]PČQ\� SUĤPČUX�� ]PČQ\� UR]SW\OX� D� ]PČQ\� WUHQGX�� 6WUXNWXUiOQt�
]PČQD�WUHQGX�MH�]QiPi�WDNp�MDNR�REUDFHQt�WUHQGX��%LQ�DW�DO����������3ĜL�]MLãĢRYiQt�SRGREQRVWL�
þDVRYêFK�ĜDG�MH�NODGHQ�GĤUD]�QD�]MLãWČQt�VWUXNWXUQt�SRGREQRVWL�VLJQiOĤ�þDVRYêFK�ĜDG�PČĜHQtP�
SRGREQRVWL�MHMLFK�NĜLYHN��&ULGHU�D�&RFKUDQ��������

/RUHQ]RYD� NĜLYND� KUDMH� NOtþRYRX� UROL� SĜL� PČĜHQt� QHURYQRVWL� SĜtMPĤ�� ([LVWXMH� QČNROLN�
]SĤVREĤ�� MDN RGKDGQRXW�/RUHQ]RYX�NĜLYNX�QD�]iNODGČ�VHVNXSHQêFK�~GDMĤ�R�~URYQtFK�SĜtMPĤ�
Y SDUDPHWULFNpP�UiPFL��9]KOHGHP�N RGKDGX�SDUDPHWUX�O]H�/RUHQ]RYX�NĜLYNX�D�PtU\�QHURYQRVWL�
Y\SRþtWDW�DQDO\WLFN\�QHER�QXPHULFN\��.RED\DVKL�HW�DO���������

0HWRGD� )X]]\� WUDQVIRUPDFH� QHEROL� )�WUDQVIRUPDFH� MH� ]DYHGHQD� MDNR� XQLYHU]iOQt�
DSUR[LPDþQt�WHFKQLND��NWHUi�Pi�VFKRSQRVW�RGVWUDQLW�Y\VRNp�IUHNYHQFH�D�VQtåLW�KOXN��SRVN\WXMH�
WDNp�RGKDG�SUĤPČUQêFK�KRGQRW�GHULYiWĤ��0ĤåHPH�ML� UR]GČOLW�QD�SĜtPRX�D�LQYHU]Qt��3ĜtPi�)�
WUDQVIRUPDFH�MH�WUDQVIRUPDFH�RPH]HQp�VNXWHþQp�VSRMLWp�IXQNFH�I��>D��E@��ĺ�5�QD�NRQHþQê�YHNWRU�
)� >I@� NRPSRQHQW�� 7R� MH� UHDOL]RYiQR� SRPRFt� IX]]\� RGGtOX�� NWHUê� MH� NRQHþQi�PQRåLQD� IX]]\�
PQRåLQ�GLVWULEXRYDQêFK�SR�GRPpQČ�>D��E@��,QYHU]Qt�)�WUDQVIRUPDFH�WUDQVIRUPXMH�YHNWRU�)�>I@�
]SČW�QD�IXQNFL�I��NWHUp�VH�SĜLEOLåXMH�SĤYRGQt�IXQNFH�I��1RYDN�D�0LUVKDKL��������

0ČĜtWNHP� SUR� PRGHO\� þDVRYêFK� ĜDG� MH� $XWRUHJUHVVLYH� ,QWHJUDWHG� 0RYLQJ� $YHUDJH�
�$5,0$��� +ROWĤY� PRGHO� �'(6��� +ROW�:LQWHUVĤY� PRGHO� �7(6�� D� 6LPSOH� ([SRQHQWLDO�



ϱϯ

6PRRWKLQJ� �6(6���0RGHO�$5,0$�SĜHGVWDYHQê�%R[HP� D� -HQNLQVHP� MH� ãLURFH� SRXåtYiQ� SUR�
PRGHORYiQt� D� DQDOê]X� þDVRYêFK� ĜDG� Y� PQRKD� REODVWHFK��0RGHO\� $5,0$� O]H� R]QDþLW� MDNR�
$5,0$��S��G��T���NGH�S�MH�SRĜDGt�DXWRUHJUHVQt�þiVWL��G�MH�SRĜDGt�GLIHUHQFLDFH�D�T�SĜHGVWDYXMH�
þiVW�NORX]DYpKR�SUĤPČUX��&KULVWRV��������

&KULVWRV��������SUHIHUXMH�PRGHO\�H[SRQHQFLiOQtKR�Y\URYQiYiQt�þDVRYêFK�ĜDG��([SRQHQWLDO�
6PRRWKLQJ�± (6���(6�XåtYDMt�YiåHQê�NORX]DYê�SUĤPČU�V YiKDPL��NWHUp�H[SRQHQFLiOQČ�NOHVDMt�
9iK\�VH�V NDåGêP�GDOãtP�SR]RURYiQtP�H[SRQHQFLiOQČ�UR]SDGDMt��&KULVWRV��������GRGiYi��åH�
]iPČUHP� MH� SĜLVRXGLW� Y\ããt� YiK\� QRYČMãtP� GDWĤP�� -HGQRGXããt� YHU]t� H[SRQHQFLiOQtKR�
Y\URYQiYiQt� þDVRYêFK� ĜDG� MH� MHGQRGXFKp� H[SRQHQFLiOQt� Y\URYQiYiQt� þDVRYêFK� ĜDG� �6LPSOH�
([SRQHQWLDO� 6PRRWKLQJ�± 6(6��� NWHUp� MH� YKRGQp� SUR�GDWD� EH]� MDVQpKR� WUHQGX� þL� VH]yQQRVWL��
-HVWOLåH� MVRX� SĜHGFKR]t� SR]RURYDQp� KRGQRW\� ĜDG\� \��� \��� «�� \W� SDN� SODWt� åH��
\W � � Į\W� Į �� � Į��\W � �� D��� � D���\W ± �«�NGH � � Į ����MH SDUDPHWU�Y\KOD]RYiQt�

-DNR� QHMYKRGQČMãt� PHWRGD� YHGRXFt� NH� VSOQČQt� FtOH� VH� MHYt� H[SRQHQFLiOQt� Y\URYQiYiQt�
þDVRYêFK�ĜDG�

'DWD�D�PHWRG\

=iNODGQtP� ]GURMHP� SUR� ]tVNiQt� GDW� N Yê]NXPQp� RWi]FH� þtVOR� �� EXGH� ZHERYi� VWUiQND�
$XWR6$3��$XWR6$3�� 6GUXåHQt�DXWRPRELORYpKR�SUĤP\VOX >RQOLQH@�>FLW�����������@��'RVWXSQp�
]��ŚƚƚƉƐ͗ͬͬĂƵƚŽƐĂƉ͘Đǌͬ���=DMtPDW�QiV�EXGRX�GDWD�YêURE\ FHOpKR�RGYČWYt�RG�URNX������GR�OHGQD�
������= WČFKWR� GDW� Y\WYRĜtPH� WDEXONX� Y 0LFURVRIW�([FHO� QD� OLVWX�92�� D�92�� D� SRWp� ] QLFK�
Y\WYRĜtPH�VSRMQLFRYê�JUDI��SRGOH�NWHUpKR�EXGHPH�RGKDGRYDW�WYDU�PRGHOX�

*UDI����9êYRM�YêURE\�YR]LGHO�Y�ý5�EH]�QiNODGQtFK�DXW�D�PRWRF\NOĤ

=GURM��9ODVWQt�]SUDFRYiQt�

. Yê]NXPQp�RWi]FH�þtVOR���EXGH�]iNODGQtP�]GURMHP�SUR�]tVNiQt�GDW�ZHERYi�VWUiQND�ý6Ò�
�ýHVNê�VWDWLVWLFNê�~ĜDG >RQOLQH@�>FLW�����������@�

'RVWXSQp� ]�� KWWSV���ZZZ�F]VR�F]�FVX�F]VR�GRPRY��� =DMtPDW� QiV� EXGRX� FHQRYp� LQGH[\�
PRWRURYêFK� YR]LGHO� RG� URNX� ����� GR� OHGQD� ������90LFURVRIW� ([FHO� QD� OLVWX�92�� D�92��
Y\WYRĜtPH� WDEXONX� V WČPLWR� GDW\� D� ] QLFK� SRWp� Y\WYRĜtPH� VSRMQLFRYê� JUDI�� NWHUê� VWHMQČ� MDNR�
SĜHGFKR]t�JUDI�EXGH�QD]QDþRYDW�WYDU�PRGHOX�



ϱϰ

*UDI����9êYRM�FHQRYp�KODGLQ\�YR]LGHO

=GURM��9ODVWQt�]SUDFRYiQt�

3UR� Yê]NXPQRX� RWi]NX� þtVOR� �� EXGH� ]iNODGQtP� ]GURMHP� SUR� ]tVNiQt� GDW�ZHERYi� VWUiQND�
$XWR6$3��$XWR6$3�� 6GUXåHQt�DXWRPRELORYpKR�SUĤP\VOX >RQOLQH@��>FLW�����������@��'RVWXSQp�
]��KWWSV���DXWRVDS�F]����NGH�QiV�EXGRX�]DMtPDW�GDWD�REMHPX�YêURE\�ILUP\�â.2'$�$872�D�V��
RG�URNX������GR�OHGQD�������= GDW�Y\WYRĜtPH�Y0LFURVRIW�([FHO�WDEXONX�QD�OLVWX�92��D�92��D�
] QLFK�Y\WYRĜtPH�VSRMQLFRYê�JUDI�

*UDI����9êYRM�YêURE\�YR]LGHO�ILUP\�â.2'$�$872�D��V��Y�ý5

=GURM��9ODVWQt�]SUDFRYiQt�

%XGHPH� SĜHGSRNOiGDW�� åH� QHE\OD� QHY\NU\WD� åiGQi� SRSWiYND�� 7R� ]QDPHQi�� åH� FR� E\OR�
SURGiQR��WR�RGSRYtGDOR�OLERVWL�SRSWiYN\��&R�E\OR�SURGiQR�RGSRYtGDOR�YHOLNRVWL�QDEtGN\�

1HMSUYH�VL�GR�VRIWZDUX�67$7,67,&$�&]�LPSRUWXMHPH�GDWD�YêURE\ FHOpKR�RGYČWYt�RG�URNX�
�����GR� OHGQD������] OLVWX�92��D�92��N SUYQtP�GYČPD�Yê]NXPQêP�RWi]NiP��1D�]iORåFH�
6WDWLVWLN\� Y\EHUHPH� SRORåNX� 3RNURþLOp� PRGHO\�� GiOH� ýDVRYp� ĜDG\�SUHGLNFH�� 3RWp� Y RNQČ�
$QDOê]D� þDVRYêFK� ĜDG� Y\EHUHPH� PRåQRVW� ([SRQHQFLiOQt� Y\URYQiYiQt� D� SĜHGSRYČć�� NGH�
]YROtPH�KRGQRWX�����GiOH�Y\EHUHPH�VORXSHF�9êURED�Y ý5��2WHYĜH�VH�RNQR�V Qi]YHP�6H]yQQt�D�
QHVH]yQQt�H[SRQHQFLiOQt�Y\URYQiYiQt��GDWD��NGH�MH�WĜHED�]QiW�VH]yQQt�NRPSRQHQWX�QHEROL�WYDU�
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PRGHOX��9 WRPWR�SĜtSDGČ�MH�WYDU�PRGHOX�DGLWLYQt�EH]�WUHQGX��'iOH�]YROtPH�SRVXQ�����1iVOHGQČ�
]YROtPH�SĜHGSRYČGČW����SĜtSDGĤ�D�NOLNQHPH�QD�6KUQXWt���H[SRQHQFLiOQt�Y\URYQiYiQt��D�RNQR�VH�
QiP� ]DYĜH�� 9 WXWR� FKYtOL� SRNUDþXMHPH� WDN�� åH� ]REUD]HQi� GDWD� ]NRStUXMHPH� VH� ]iKODYtPL� GR�
0LFURVRIW�([FHO�VRXERUX�QD�QRYê�OLVW�SRMPHQRYDQê�92��D�92��YêVOHGN\�

9�VRXERUX�0LFURVRIW�([FHO�QD� OLVWX�92�� D�92��YêVOHGN\�EXGRX�GDWD� UR]GČOHQD�GR� þW\Ĝ�
VORXSFĤ��=H�VORXSFĤ�0ČVtF��9êURED�Y ý5�D�9\KOD]���ěDG\��Y\WYRĜtPH�VSRMQLFRYê�JUDI�þtVOR���
D�]H�VORXSFĤ�0ČVtF�D�5H]LGXD�Y\WYRĜtPH�GDOãt�VSRMQLFRYê�JUDI�þtVOR���

6WHMQê�SRVWXS�DSOLNXMHPH�X�RWi]N\�92��D�92���'R VRIWZDUX�67$7,67,&$�&]�LPSRUWXMHPH�
GDWD�FHQRYêFK� LQGH[Ĥ�PRWRURYêFK�YR]LGHO�RG� URNX������GR� OHGQD������] OLVWX�92��D�92��
Y0LFURVRIW� ([FHO�� 'iOH� ]YROtPH� QD� ]iORåFH� 6WDWLVWLN\� 3RNURþLOp� PRGHO\� D ýDVRYp�
ĜDG\�SUHGLNFH��9\EHUHPH�PRåQRVW�([SRQHQFLiOQt�Y\URYQiYiQt�D�SĜHGSRYČć��NGH�]YROtPH�þtVOR�
����9\EHUHPH�0RWRURYi�YR]LGOD��=H�VSRMQLFRYpKR�JUDIX�QD�OLVWX�92��D�92��Y\SOêYi��åH�WYDU�
PRGHOX�EXGH�DGLWLYQt�EH]�WUHQGX��=YROtPH�SĜHGSRYČć����D�NOLNQHPH�QD�6KUQXWt���([SRQHQFLiOQt�
Y\URYQiYiQt���=REUD]HQi�GDWD�]NRStUXMHPH�VH�]iKODYtPL�GR�0LFURVRIW�([FHO�VRXERUX�QD�QRYê�
OLVW�SRMPHQRYDQê�92��D�92��YêVOHGN\�

9 0LFURVRIW� ([FHO� VRXERUX� QD� OLVWX� 92�� D� 92�� ]H� VORXSFĤ� 0ČVtF�� 0RWRURYi� YR]LGOD�
D 9\KOD]���ěDG\��Y\WYRĜtPH�VSRMQLFRYê�JUDI�þtVOR���D�]H�VORXSFH�0ČVtF�D�5H]LGXD�Y\WYRĜtPH�
GDOãt�VSRMQLFRYê�JUDI�þtVOR���

8� 92�� D� 92�� MH� SRVWXS� RSČW� VWHMQê� MDNR� X� 92��� 92��� 92�� D� 92��� 'R� VRIWZDUX�
67$7,67,&$�&]�YORåtPH�GDWD�]�0LFURVRIW�([FHO�VRXERUX�]�OLVWX�92��D�92���'iOH�]YROtPH�QD�
]iORåFH� 6WDWLVWLN\� 3RNURþLOp�PRGHO\� D� GiOH� ýDVRYp� ĜDG\�SUHGLNFH��'DOãtP� NURNHP� MH� YêEČU�
PRåQRVWL�([SRQHQFLiOQt�Y\URYQiYiQt�D�SĜHGSRYČć��NGH�KRGQRWD�]ĤVWiYi�RSČW�����9\EHUHPH�
9êURED�Y�ý5��=H�VSRMQLFRYpKR�JUDIX�Y�0LFURVRIW�([FHO�QD�OLVWX�92��D�92��Y\SOêYi��åH�WYDU�
PRGHOX� MH� DGLWLYQt� EH]� WUHQGX�� =YROtPH� SĜHGSRYČć� ���WL� SĜtSDGĤ� D� ]YROtPH� 6KUQXWt ��
�H[SRQHQFLiOQt�Y\URYQiYiQt���'DWD�]NRStUXMHPH�VH�]iKODYtPL�GR�0LFURVRIW�([FHO�VRXERUX�QD�
QRYê�OLVW�92��D�92��YêVOHGN\�

9�0LFURVRIW�([FHO�VRXERUX�QD�OLVWX�92��D�92��Y\WYRĜtPH�VSRMQLFRYê�JUDI�þtVOR���]H�VORXSFĤ�
0ČVtF��9êURED�Y�ý5�D�9\KOD]���ěDG\���'DOãt�VSRMQLFRYê�JUDI�þtVOR���MH�Y\WYRĜHQ�]H�VORXSFH�
0ČVtF�D�5H]LGXD�
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9êVOHGN\

6NXWHþQê�SUĤEČK�Y\UREHQêFK�YR]Ĥ�D�Y\URYQDQi�þDVRYi�ĜDGD�MVRX�SĜHGPČWHP�JUDIX���

*UDI����9êYRM�QDEtGN\�DXWRPRELOHN�Y\UiEČMtFtFK�Y�ý5�D�MHMt�SUHGLNFH

=GURM��$XWRU�

=NRXPiPH� þDVRYp� REGREt� RG OHGQD� ����� GR� OHGQD� ������ -H� SDWUQê� VH]yQQt� YêN\Y�� NG\�
QHMPHQãt�REMHP�YêURE\�MH�Y OHGQX�D�QHMY\ããt�REMHP�YêURE\�MH�Y SURVLQFL��3RVWXSQČ�Y OHWHFK�WDWR�
KRGQRWD�QDEtUi�REMHPX��9 OHGQX�MH�YêURED�SĜLEOLåQČ���� ����YR]Ĥ��Y SURVLQFL�VH�SRK\EXMH�QD�
~URYQL�SĜLEOLåQČ�� ��� ����YR]Ĥ��7UHQG�MH�SDWUQê�Y NDåGêP�URFH��-HGLQi�DQRPiOLH�MH�SĜLEOLåQČ�
Y EĜH]QX�URNX�������3UHGLNFH�XND]XMH��åH�Y�URFH������VH�QDEtGND�DXWRPRELOHN�EXGH�SRVWXSQČ�
]Y\ãRYDW�D�GRViKQH�Då�� ��� ����YR]Ĥ�

3ĜHGPČWHP�JUDIX���MVRX�UH]LGXD�VRXYLVHMtFt�V�JUDIHP���

*UDI����5H]LGXD�YêURE\�DXWRPRELOHN�Y\UiEČMtFtFK�Y ý5

=GURM��$XWRU�

=NRXPiPH� þDVRYp� REGREt� RG� OHGQD� ����� GR� OHGQD� ������ -H� SDWUQê� VH]yQQt� YêN\Y�� NG\�
QHMPHQãt� KRGQRWD� UH]LGXD� MH� Y þHUYHQFL� ����� D� QHMY\ããt� KRGQRWD� UH]LGXD� MH� Y OHGQX� ������



ϱϳ

3RVWXSQČ� Y OHWHFK� WDWR� KRGQRWD� ]WUiFt� REMHP� D� QD� NRQFL� URNX� ����� VH� REMHP� WpWR� KRGQRW\�
]Y\ãXMH�

3ĜHGPČWHP�JUDIX���MH�VNXWHþQê�SUĤEČK�FHQRYp�KODGLQ\�QD�DXWRPRELORYpP�WUKX�D�Y\URYQDQi�
þDVRYi�ĜDGD�

*UDI����9êYRM�FHQRYp�KODGLQ\�QD�DXWRPRELORYpP�WUKX�Y�ý5 D�MHMt�SUHGLNFH

=GURM��$XWRU�

9êYRM�FHQRYp�KODGLQ\�QD�DXWRPRELORYpP�WUKX�Y�ý5�RG�URNX������GR�OHGQD������XND]XMH��åH�
FHQRYp�LQGH[\�QDEtGN\�QHMVRX�SUDYLGHOQp��1HMPHQãt�KRGQRWD�FHQRYp�KODGLQ\�MH�Y�ĜtMQX������D�
QDRSDN�QHMY\ããt�KRGQRWD�FHQRYp�KODGLQ\�MH�Y�EĜH]QX������

3UHGLNFH�XND]XMH��åH�Y� URFH������VH�FHQRYi�KODGLQD�EXGH�SRK\ERYDW�Y� UR]PH]t�SĜLEOLåQČ�
��������Då�GR�KRGQRW\����������

3ĜHGPČWHP�JUDIX���MVRX�UH]LGXD�WêNDMtFt�VH�JUDIX���

*UDI� ��� 5H]LGXD� YêYRMH� FHQRYp� KODGLQ\� QD� DXWRPRELORYpP� WUKX Y ý5

=GURM��$XWRU�

=NRXPiPH� þDVRYp� REGREt� RG� OHGQD� ����� GR� OHGQD� ������ -H� SDWUQê� VH]yQQt� YêN\Y�� NG\�
QHMPHQãt�KRGQRWD�UH]LGXD�MH�Y OLVWRSDGX������D�QHMY\ããt�KRGQRWD�UH]LGXD�MH�Y EĜH]QX�������9�



ϱϴ

WRPWR�JUDIX�VH�QHMQLåãt�KRGQRWD�XND]XMH�Y�OLVWRSDGX������D�QHMY\ããt�Y�GXEQX�������=�JUDIX�MH�
SDWUQp��åH�VH�KRGQRW\�SRK\EXMt�Y�UR]PH]t�NROHP��������Då�GR�SĜLEOLåQČ�������Då�QD�YêMLPN\��
NWHUêPL�MVRX�SURVLQHF�������OLVWRSDG�������VUSHQ������D�GXEHQ������

3ĜHGPČWHP�JUDIX���MH�VNXWHþQê�SUĤEČK�D�Y\URYQDQi�þDVRYi�ĜDGD�Y\UREHQêFK�YR]Ĥ�ILUPRX�
â.2'$�$872�D�V�

*UDI����9êYRM�QDEtGN\�â.2'$�$872�D��V��D�MHMt�SUHGLNFH

=GURM��$XWRU�

9êYRM�QDEtGN\�â.2'$�$872�D�V��XND]XMH��åH�QDEtGN\�MVRX�QHMPHQãt�YåG\�Y�PČVtFL�OHGHQ�
D�QHMY\ããt�YåG\�Y�PČVtFL�SURVLQHF��3UHGLNFH�XND]XMH��åH�Y�URFH������VH�QDEtGND�ILUP\�â.2'$�
$872�D�V��EXGH�SRVWXSQČ�]Y\ãRYDW�D�GRViKQH�Då���� ����YR]Ĥ�

3ĜHGPČWHP�JUDIX�þ����MVRX�UH]LGXD�VRXYLVHMtFt�V�JUDIHP�þ����

*UDI����5H]LGXD�YêYRMH�QDEtGN\�â.2'$�$872�D��V�

=GURM��$XWRU�

1HMQLåãt�KRGQRWD� UH]LGXt� VH�SURMHYLOD�Y�NYČWQX����� D�QHMY\ããt�KRGQRWD�QDRSDN�Y�NYČWQX�
������9�WRPWR�SĜtSDGČ�VH�YČWãLQD�KRGQRW�SRK\EXMH�Y�UR]PH]t�SĜLEOLåQČ���Då��������/HGHQ������



ϱϵ

Då�OHGHQ������VH�SRK\EXMH�Y�þiVWL�SĜLEOLåQČ�� � ����Då����OHGHQ������Då�EĜH]HQ������VH�SRK\EXMH�
Y�UR]PH]t�� � ����Då���D�SRVOHGQt�YêN\Y�Y�~QRUX������Då�GR�OHGQD������VH�SRK\EXMH�Y�UR]PH]t�
SĜLEOLåQČ�� �������Då���

'LVNXVH�YêVOHGNĤ

92���-DN�VH�Y\YtMHOD�QDEtGND�DXWRPRELOHN�Y\UiEČMtFtFK�Y ý5�RG�URNX������GR�OHGQD�����"�
'DOR�E\� VH� ĜtFL�� åH�QDEtGND�DXWRPRELOHN�Y\UiEČMtFtFK�Y ý5�RG� URNX������GR� OHGQD������ VH�
Y\YtMHOD�SUDYLGHOQêP�]SĤVREHP��9 PČVtFL�OHGHQ�E\OD�YêURED�DXWRPRELOĤ�YåG\�QLåãt��9 SUĤEČKX�
URNX�VH�QDEtGND�SRVWXSQČ�]Y\ãRYDOD�D�QHMY\ããt�GRVDåHQRX�QDEtGNRX�E\OD�QDEtGND�Y OHGQX�������
= JUDIX�MH�SDWUQp��åH�RG�OHGQD������VH�QDEtGND�DXWRPRELOĤ�SRVWXSQČ�VQtåLOD�

92��� -DN� VH� EXGH� Y\YtMHW� QDEtGND� DXWRPRELOHN� Y\UiEČMtFt� Y ý5"�= Y\WYRĜHQp� Y\KOD]HQp�
þDVRYp�ĜDG\�MVPH�]tVNDOL�SUHGLNFL�QDEtGN\�DXWRPRELOHN�Y\UiEČMtFtFK�Y ý5�Y URFH�������1DEtGND�
VH�GOH�SUHGLNFH�EXGH�RG�OHGQD�SRVWXSQČ�]Y\ãRYDW��WDN�MDNR�X�SĜHGFKR]tFK�OHW��9 SURVLQFL�EXGH�
GRVDKRYDW�SRGREQp�KRGQRW\�MDNR�Y URFH������

92���-DN�VH�Y\YtMHOD FHQRYi�KODGLQD�QD�DXWRPRELORYpP�WUKX�Y ý5�RG�URNX������GR�OHGQD�
����"� &HQRYi� KODGLQD� QD� DXWRPRELORYpP� WUKX� Y ý5� RG� URNX� ����� GR� OHGQD� ����� E\OD�
QHSUDYLGHOQi�� &HQRYp� LQGH[\� VH� SRK\ERYDO\� SĜLEOLåQČ� Y LQWHUYDOX� RG� ������� GR� ���������
9 GXEQX�URNX������E\O�FHQRYê�LQGH[�QHMY\ããt�D�Y ĜtMQX�URNX������E\O�QDRSDN�QHMQLåãt�

92��� -DN� VH� EXGH� Y\YtMHW� FHQRYi� KODGLQD� QD� DXWRPRELORYpP� WUKX� Y ý5� Y URFH� ����"�
= Y\WYRĜHQp� SUHGLNFH� FHQRYp� KODGLQ\� QD� DXWRPRELORYpP� WUKX� Y ý5� Y URFH� ����� VH� EXGH�
SRK\ERYDW�Y UR]PH]t�SĜLEOLåQČ�RG��������Då�GR���������

92���-DN�VH�Y\YtMHOD�QDEtGND�NRQNUpWQt�ILUP\�Y\UiEČMtFt�QD�DXWRPRELORYpP�WUKX�Y ý5�RG�
URNX������GR�OHGQD�����"�'DOR�E\�VH�ĜtFL��åH�QDEtGND�ILUP\�â.2'$�$872�D�V��RG�URNX������
GR� OHGQD� ����� VH� Y\YtMHOD� SUDYLGHOQêP� ]SĤVREHP� SRGREQČ� MDNR� QDEtGND� DXWRPRELOHN�
Y\UiEČMtFtFK� Y� ý5�� 9 PČVtFL� OHGHQ� E\OD� YêURED� DXWRPRELOĤ� YåG\� QLåãt�� 9 SUĤEČKX� URNX� VH�
QDEtGND�SRVWXSQČ�]Y\ãRYDOD�D�QHMY\ããt�GRVDåHQRX�QDEtGNRX�E\OD�QDEtGND�Y OHGQX�������= JUDIX�
MH�SDWUQp��åH�RG�OHGQD������VH�QDEtGND�DXWRPRELOĤ�FHONRYČ SRVWXSQČ�VQtåLOD�

92���-DN�VH�EXGH�Y\YtMHW�QDEtGND�NRQNUpWQt�ILUP\�Y\UiEČMtFt�QD�DXWRPRELORYpP�WUKX�Y ý5�
Y URFH�����"�= Y\WYRĜHQp�Y\KOD]HQp�þDVRYp�ĜDG\�MVPH�]tVNDOL�SUHGLNFL�QDEtGN\�ILUP\�â.2'$�
$872� Y URFH� ������ 1DEtGND� VH� GOH� SUHGLNFH� EXGH� RG� OHGQD� SRVWXSQČ� ]Y\ãRYDW� WDN� MDNR�
X SĜHGFKR]tFK�OHW��9 SURVLQFL�EXGH�GRVDKRYDW�SRGREQp�KRGQRW\�MDNR�Y URFH������

9êVOHGN\�SUiFH�MVRX�SĜtQRVHP�SUR�DXWRPRELORYê�WUK�D�NRQNUpWQt�ILUPX�â.2'$�$872�D�V��
GtN\�PLQXOpPX�YêYRML�QDEtGN\�D�FHQRYp�KODGLQ\�D�WDNp�GtN\�SUHGLNFL�QDEtGN\�D�FHQRYp�KODGLQ\�
Y URFH������

7DWR�SUiFH�E\�PRKOD�VORXåLW�]DGDYDWHOĤP�]DNi]HN�MDNR�LQIRUPDþQt�PDWHULiO�D�SRPĤFND�SĜL�
UHDOL]DFL�]DNi]HN�

=iYČU

9 GQHãQt�GREČ�]DViKO�NRURQDYLUXV�PQRKR�ILUHP�SĤVREtFtFK�QD�þHVNpP�WUKX�D�GtN\�WRPX�YHONp�
PQRåVWYt� OLGt� SĜLãOR� R� VYp� ]DPČVWQiQt�� 1H]DPČVWQDQRVW� YHGH� N PHQãt� SRSWiYFH� SR� QRYêFK�
DXWRPRELOHFK�� ]DWtPFR� FHQD� DXWRPRELOĤ� VH� VWiOH� ]Y\ãXMH�� 3ĜtNODGHP� MH� MLå� ]PLĖRYDQi� ILUPD�
â.2'$�$872�D�V��SĤVREtFt�QD�þHVNpP�WUKX��&HQ\�DXWRPRELOĤ�VH�]YHGO\�Då�R�QČNROLN�GHVtWHN�
WLVtF�SURFHQWXiOQČ�VH�MHGQi�R�]YêãHQt�FHQ\�R��������QHå�SĜHG�GYČPD�OHW\�



ϲϬ

&tOHP�SUiFH�E\OR�]KRGQRFHQt�QDEtGN\�DXWRPRELOHN�Y\UiEČMtFtFK�Y ý5��]KRGQRFHQt�QDEtGN\�
þHVNp� ILUP\� SĤVREtFt� Y DXWRPRELORYpP� SUĤP\VOX�� NRQNUpWQČ� ILUP\� ]DEêYDMtFt� VH� YêURERX��
SURGHMHP� D� VHUYLVHP� DXWRPRELOĤ�� ]KRGQRFHQt� FHQRYp� KODGLQ\� RG� URNX� ����� GR� OHGQD� �����
D SUHGLNFH�QDEtGN\�DXWRPRELOHN�Y\UiEČMtFtFK�Y ý5��NRQNUpWQt�ILUP\�D�SUHGLNFH�FHQRYp�KODGLQ\�
Y URFH������

7HQWR�FtO�E\O�VSOQČQ��9�NDSLWROH�YêVOHGN\�E\O\�Y\WYRĜHQ\�MHGQRWOLYp�þDVRYp�ĜDG\�Y�SUĤEČKX�
OHW� ����������� Y\WYRĜHQ\� JUDI\� XND]XMtFt� YêYRM� D� SUHGLNFL� Y� SUĤEČKX� OHW� D� Y\WYRĜHQ\� JUDI\�
UH]LGXt�Y�SUĤEČKX�OHW�

-H� QXWQp� SR]QDPHQDW�� åH� SURJUDP�67$7,67,&$�&]�QDEt]t� ãLURNp�PQRåVWYt� VWDWLVWLFNêFK�
DQDOê]�� QHMHQ� FR� VH� WêNi� þDVRYêFK� ĜDG�� 'REUê� GRMHP� ]� WRKRWR� SURJUDPX� DOH� ND]t� PtUQi�
QHSĜHKOHGQRVW�D�QiYRG�N�SRXåtYiQt�Y�DQJOLFNpP�MD]\FH�

=� YêãH� XYHGHQêFK� YêVOHGNĤ� Y\SOêYi�� åH� VWDELOQt� YêYRM� RGYČWYt� �YêURE\� DXWRPRELOĤ��
D QHMYČWãt�DXWRPRELON\�Pi�SR]LWLYQt�Yê]QDP�QD�þHVNp�+'3�Y]KOHGHP�N�REMHPX�YêURE\��7R�
]QDPHQi�XGUåHQt�SRþWX�SUDFRYQtFK�PtVW��NWHUp�MH�Y�GQHãQt�GREČ�YHOPL�GĤOHåLWp��ÒĜDG�SUiFH�ý5�
HYLGRYDO�N�����������FHONHP���� ����XFKD]HþĤ�R�]DPČVWQiQt��3RGtO�QH]DPČVWQDQêFK�RVRE�þLQLO�
�������'REUê�YOLY�QD�þHVNp�+'3�Y]KOHGHP�N�REMHPX�YêURE\�WDNp�]QDPHQi�XGUåHQt�VWDELOLW\
HNRQRPLN\��NWHUi�EUiQt�Y]QLNX�UL]LND��åH�EXGRX�SRVN\WQXW\�QH]E\WQp�ILQDQþQt�SURGXNW\�D�VOXåE\�
ILQDQþQtP�V\VWpP�D�WtP�RYOLYĖXMH�KRVSRGiĜVNê�UĤVW�D�EODKRE\W�

5HIHUHQFH

$0%/(5��7���������3HUVXDVLRQ��SULGH�DQG�SUHMXGLFH��KRZ�DGV�ZRUN� ,QWHUQDWLRQDO�-RXUQDO�RI�
$GYHUWLVLQJ� ��������������� ,661�����������

$XWR6$3�� 6GUXåHQt� DXWRPRELORYpKR� SUĤP\VOX >RQOLQH@�� >FLW�� ��������@�� 'RVWXSQp� ]��
KWWSV���DXWRVDS�F]�]DNODGQL�SUHKOHG\�DXWRPRWLYH�

%$-6��,�3�������� 3HUFHLYHG�9DOXH�&UHDWLRQ�3URFHVV��)RFXV�2Q�7KH�&RPSDQ\�2IIHU� 0DUNHW�
7U]LVWH� ����������������,661�����������

%,1��=���<$1*��*���-,$13,1*��/���/,)$1*��6���)(,��=���=+$2/8��+���������5REXVWQHVV�
$VVHVVPHQW�RI� WKH�56'� Wဨ7HVW� IRU�'HWHFWLQJ�7UHQG�7XUQLQJ� LQ� D�7LPH�6HULHV� (DUWK�DQG�
6SDFH�6FLHQFH� ������,661�����������

&5,'(5��/�1���&2&+5$1��'���������*HRPHWULF�'HVFULSWLRQ�DQG�&KDUDFWHUL]DWLRQ�RI�7LPH�
6HULHV�6LJQDOV��)LIW\�)LUVW�$VLORPDU�&RQIHUHQFH�2Q�6LJQDOV��6\VWHPV��DQG�&RPSXWHUV������
�����,661�����������

ýHVNê�VWDWLVWLFNê�~ĜDG >RQOLQH@��>FLW������������@��'RVWXSQp�]��KWWSV���ZZZ�F]VR�F]�

)(/,;��5���5$86&+1$%(/��3�$���+,16&+��&���������(OHPHQWV�RI�VWUDWHJLF�VRFLDO�PHGLD�
PDUNHWLQJ��$�KROLVWLF�IUDPHZRUN� -RXUQDO�RI�%XVLQHVV�5HVHDUFK� ������������ ,661������
�����

)/(1(5� 3��� 3($5621�� -��� 52'5,*8(=�� 0�$�)��� ������ $XWRPDWLF� *HQHUDWLRQ� RI�
'HVFULSWLRQV�RI�7LPH�6HULHV�&RQVWUDLQWV� ,((( ��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�7RROV�:LWK�
$UWLILFLDO�,QWHOOLJHQFH��,&7$,�����������������,661�����������
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*$8%$�� +��� ������ 3UHGLFWLRQ� RI� DGYHUWLVHPHQW� SUHIHUHQFH� E\� IXVLQJ� ((*� UHVSRQVH� DQG�
VHQWLPHQW�DQDO\VLV� 1HXUDO�1HWZRUNV� �����������,661�����������

&+(1��=���/,8��<���=+8��-���=+$1*��<���/,��4���-,1��5���+(��;���������'HHS�0XOWLSOH�0HWULF�
/HDUQLQJ� IRU� 7LPH� 6HULHV� &ODVVLILFDWLRQ� ,(((� $&&(66�� ����� ������������� ,661� �����
�����

&+5,6726��.���������$�WLPH�VHULHV�EDVHG�VWDWLVWLFDO�DSSURDFK�IRU�RXWEUHDN�VSUHDG�IRUHFDVWLQJ��
$SSOLFDWLRQ�RI�&29,'����LQ�*UHHFH� ([SHUW�6\VWHPV�:LWK�$SSOLFDWLRQV���������,661������
�����

.+86+$%$��5�1���������&RQVXPHU�QHXURVFLHQFH��$VVHVVLQJ�WKH�EUDLQ�UHVSRQVH�WR�PDUNHWLQJ�
VWLPXOL� XVLQJ� HOHFWURHQFHSKDORJUDP� �((*�� DQG� H\H� WUDFNLQJ� ([SHUW� 6\VWHPV� ZLWK�
$SSOLFDWLRQV� ������������������,661�����������

.2%$<$6+,��*���<$0$8&+,��<���.$.$08��.���.$:$.8%2��<���68*$6$:$��6���
������%D\HVLDQ�$SSURDFK� WR�/RUHQ]�&XUYH�8VLQJ�7LPH�6HULHV�*URXSHG�'DWD� -RXUQDO�RI�
%XVLQHVV�	�(FRQRPLF�6WDWLVWLFV��,661�����������

.8ý(529È�� 9��� =(0$1�� -��� ������ %XVLQHVV� 5HFHVVLRQ� DQG� LWV� ,QIOXHQFH� RQ� &RQVXPHU�
%X\LQJ�%HKDYLRXU��,QQRYDWLRQ�9LVLRQ������ %DUFHORQD��,%,0$�3XEOLVKLQJ� �������� ,6%1�
������������������

.8ý(529È�� 9��� ������ )DFWRUV� RI� &RPSDQ\� 5HWDLO� 3URVSHULW\�� ,QQRYDWLRQ� 9LVLRQ� �����
%DUFHORQD��,%,0$�3XEOLVKLQJ� �������� ,6%1�������������������

0$&.(9,ý,86��-���9$/.$86.$6��5���%$&+7,-(9$��'���������7LPH�VHULHV�LQWHUSRODWLRQ�
DQG� DSSOLFDWLRQ� RI� LWV� PHWKRGV� LQ� ILQDQFLDO� DQDO\VLV� %XKDOWHULQơV� $SVNDLWRV� 7HRULMD� LU�
3UDNWLND��������,661�����������

0$,621��'���������9DOLGDWLRQ�RI�((*�DV�DQ�DGYHUWLVLQJ�UHVHDUFK�PHWKRG��5HODWLRQ�EHWZHHQ�
((*�UHDFWLRQ�WRZDUG�DGYHUWLVLQJ�DQGDWWLWXGH�WRZDUG�DGYHUWLVHG�LVVXH��UHODWHG�WR�SROLWLFDO�DQG�
LGHRORJLFDO� EHOLHIV���1HXURHFRQRPLF� DQG� %HKDYLRUDO� $VSHFWV� RI�'HFLVLRQ�0DNLQJ� ,6%1�
������������������

0$-80'$5�� 6��� /$+$�� $�.��� ������ &OXVWHULQJ� DQG� FODVVLILFDWLRQ� RI� WLPH� VHULHV� XVLQJ�
WRSRORJLFDO� GDWD� DQDO\VLV�ZLWK� DSSOLFDWLRQV� WR� ILQDQFH� ([SHUW� 6\VWHPV�ZLWK�$SSOLFDWLRQV��
�������,661�����������

0(1*�� <��� <8�� =��� /8�� 1��� 6+,�� '��� ������ 6HULHV� &ODVVLILFDWLRQ� IRU� /RFDWLQJ� )RUFHG�
2VFLOODWLRQ�6RXUFHV� ,(((�7UDQVDFWLRQV�RQ�6PDUW�*ULG� ������������������,661�����������

129$.�� 9��� 0,56+$+,�� 6��� ������ 2Q� WKH� 6LPLODULW\� DQG� 'HSHQGHQFH� RI� 7LPH�
6HULHV� 0DWKHPDWLFV� �����������,661�����������

1,*0$78//,1��5���'252.+,1��6���,9&+(1.2��$�������� *HQHUDOL]HG�+XUVW�+\SRWKHVLV�
'HVFULSWLRQ� RI� 7LPH�6HULHV� LQ &RPPXQLFDWLRQ 6\VWHPV� 0DWKHPDWLFV� ����� ,661� �����
�����

3,:2:$56.,�� 0��� ������ ((*� LQ� DQDO\VLV� RI� WKH� OHYHO� RI� LQWHUHVW� LQ� VRFLDO� LVVXH�
DGYHUWLVLQJ� 3URFHGLD�&RPSXWHU 6FLHQFH� ����������������,661�����������
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5$9,6+$1.(5�� 1��� &+(1�� 5��� ������ $Q� LQWURGXFWLRQ� WR� SHUVLVWHQW� KRPRORJ\� IRU� WLPH�
VHULHV� :LOH\�,QWHUGLVFLSOLQDU\�5HYLHZV�&RPSXWDWLRQDO�6WDWLVWLFV��H�������,661�����������

6,/9$�� 9�)��� 6,/9$�� 0�(��� 5,%(,52�� 3��� 6,/9$�� )��� ������ 6HULHV� DQDO\VLV� YLD� QHWZRUN�
VFLHQFH�� &RQFHSWV� DQG� DOJRULWKPV� :LOH\� ,QWHUGLVFLSOLQDU\� 5HYLHZV�'DWD� 0LQLQJ� DQG�
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