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³*KHRUJKH��$VDFKL´ 7HFKQLFDO�8QLYHUVLW\�RI�,DúL�
)DFXOW\�RI�+\GURWHFKQLFV��*HRGHV\ DQG

(QYLURQPHQWDO�(QJLQHHULQJ

5HFHLYHG��6HSWHPEHU ��������
$FFHSWHG�IRU�SXEOLFDWLRQ��2FWREHU ��������

$EVWUDFW��7KLV�SDSHU�VHWV�RXW�D�VHJPHQW�RI�D�*,6�SURMHFW�ZKLFK�IRFXVHG�RQ�
DJULFXOWXUDO�ODQG�GHJUDGDWLRQ�E\�HURVLRQ�SURFHVVHV��LQ�WKH�K\GURJUDSKLF�EDVLQ�RI�
*ăLFHDQD�� %DFDX� &RXQW\�� ,V� SUHVHQWHG� D� PHWKRGRORJ\� LQWHJUDWLRQ� WR� OD\HU�
LQIRUPDWLRQ�RQ�WKH�XVH�ODQG�FRYHU�LQ�D�VSDWLDO�GDWDEDVH�RI�*,6�

7KH� LQIRUPDWLRQ� OD\HU� RQ� WKH� XVH�FRYHUDJH� RI� WKH� ODQGV� KDV� D� VSHFLDO�
LPSRUWDQFH� LQ� WKH� DVVHVVPHQW� RI� HURVLRQ�UHODWHG� GHJUDGDWLRQ� LQ� WKH� UHYLHZHG�
EDVLQ� GXH� WR� WZR� LVVXHV�� SUHVHQFH� RI� YHJHWDWLRQ� DQG� PRQLWRULQJ� RI� H[LVWLQJ�
DJULFXOWXUDO�FURSV��VWUXFWXUH�RI�FURSV��

.H\ZRUGV� ODQG�GHJUDGDWLRQ� ZDWHU�HURVLRQ��OD\HU��DJULFXOWXUDO�FURSV��
*,6�

���,QWURGXFWLRQ

7KH�PRQLWRULQJ�DQG�PDQDJHPHQW�RSHUDWLRQV�UHODWHG�WR�D�WHUULWRU\�LPSO\�
D�VLJQLILFDQW�YROXPH�RI�GDWD�DQG�SURFHVVLQJ�DQG�DQDO\VLV�PHDQV�WKHUHRI�

,Q�WKLV�FRQWH[W��WKH�GHWHUPLQDWLRQ�RI�WKH�VRLO�TXDOLW\�DQG�LQ�SDUWLFXODU�RI�


&RUUHVSRQGLQJ�DXWKRU��H�PDLO� JELDOL#\DKRR�FRP
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WKRVH� LPSDLUHG� E\� HURVLRQDO� GHJUDGDWLRQ� SURFHVVHV� JDLQ� D� VSHFLDO� LPSRUWDQFH�
ERWK�IRU�WKH�IDUPHUV�DQG�IRU�WKH�GHFLVLRQ�PDNHUV�LQ�WKH�DJULFXOWXUDO�PDQDJHPHQW�
ILHOG�

)RU� ODUJH� DUHDV�� WKHVH� DFWLRQV� DUH� SRVVLEOH� E\� PHDQV� RI� WKH� *,6�
WHFKQLTXHV�� WKURXJK� WKH� VSHFLDO� HYROXWLRQ� RI� DFTXLVLWLRQ� WHFKQLTXHV� RI� GDWD�
FKDUDFWHUL]LQJ� D� FHUWDLQ� WHUULWRU\� �LQFOXGLQJ� UHPRWH� VHQVLQJ�� DQG� LQIRUPDWLRQ�
WHFKQRORJ\��7KH�DVVRFLDWLRQ�RI�WKH�DFTXLVLWLRQ�V\VWHP�ZLWK�D�VLPXODWLRQ�PRGHO�
SURYLGHV� WKH� SRVVLELOLW\� WR� VHW� RXW� VFHQDULRV� IRU� WKH� VHOHFWLRQ� RI� WKH� PRVW�
DSSURSULDWH�DFWLRQV�IRU�WKH�SURWHFWLRQ�DQG�SUHVHUYDWLRQ�RI�VRLO��PLWLJDWLRQ�RI�WKH�
DOOXYLDO�HIIOXHQFH��PLWLJDWLRQ�RI�WRUUHQWLDOLW\�HWF��

7KH� GDWD� DFTXLVLWLRQ� DQG� VWRUDJH� LQ� QXPHULFDO� �GLJLWDO�� IRUP��
FRPSXWHUL]HG� SURFHVVLQJ�� DQDO\VLV� DQG� DIWHUZDUGV� WKH� GLVSOD\� RI� REWDLQHG�
LQIRUPDWLRQ� LQ� YDULRXV� IRUPV� �PDSV�� FKDUWV�� WDEOHV�� WH[W� HWF��� SURYLGH� FHUWDLQ�
VSHFLDO�DGYDQWDJHV��DPRQJ�ZKLFK�

D� WKH�SRVVLELOLW\ WR�KDQGOH� ODUJH��PXOWL�OD\HU��KHWHURJHQHRXV�GDWDEDVHV��
ZLWK�VSDWLDO�UHIHUHQFH�

E� WKH� SRVVLELOLW\� WR� LQWHUURJDWH� WKHVH� GDWDEDVHV� RQ� WKH� H[LVWHQFH��
ORFDWLRQ�DQG�FKDUDFWHULVWLFV�RI�D�ODUJH�QXPEHU�RI�REMHFWV�RQ�WKH�ODQG�VXUIDFH�

F� KLJK�IOH[LELOLW\�IRU� WKH� LQWHUURJDWLRQ�RU�DFWLRQV�RQ� WKH�V\VWHP�� LQ�DQ�
LQWHUDFWLYH�PDQQHU�

G� ODUJH� IOH[LELOLW\� LQ� WKH� FRQILJXUDWLRQ� RI� WKH� ,7� V\VWHP� LQ� RUGHU� WR�
DGMXVW�LWVHOI�WR�D�ZLGH�YDULHW\�RI�DSSOLFDWLRQV�DQG�XVHUV�

H� WKH�SRVVLELOLW\�WR�LQWHJUDWH�NQRZOHGJH�RQ�YDULRXV�REMHFWV�
I� DQDO\VLV� RI� WKH� LQIRUPDWLRQ� DFTXLUHG� WKURXJK� WKH� FRPSXWHUL]HG�

SURFHVVLQJ�RI�WKH�LQLWLDO�GDWD�
J� GLYHUVLILHG�SUHVHQWDWLRQ��GLVSOD\��RU�HGLW�RI�LQIRUPDWLRQ�

��� 5HVHDUFK�*URXQGV

9HJHWDWLRQ�KDV�D�GLUHFW�DQG� LPSRUWDQFH� LPSDFW�RQ� WKH�HURVLRQ�SURFHVV��
UHSUHVHQWLQJ�D�IDFWRU� WKDW�PLWLJDWHV� WKLV�SURFHVV�DW�DOO� WLPHV��E\��GLVVLSDWLRQ�RI�
WKH�LPSDFW�IRUFH�RI�UDLQGURSV��PLWLJDWLQJ�WKH�GLVFKDUJH�VSHHG��LQFUHDVLQJ�WKH�VRLO�
URXJKQHVV�� LQFUHDVLQJ� WKH� VRLO� SRURVLW\� DQG� FRKHVLRQ�� LPSURYLQJ� WKH� VRLO�
VWUXFWXUH��HQVXULQJ D�SURWHFWLYH�EHG�IRU�WKH�VXUIDFH�GLVFKDUJHV�

,Q� RUGHU� WR� FDOFXODWH� WKH� ³XPEUHOOD´� HIIHFW� �UDLQ� LQWHUFHSWLRQ��� +RUWRQ�
5�(���86$��SURSRVHV�D�IRUPXOD�GHSHQGLQJ�RQ�WKH�FURSV�W\SH�
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ZKHUH�� K LV� WKH KHLJKW� RI� WKH� UDLQ� OD\HU� >FP@�� D DQG� E ± FRHIILFLHQWV�
H[SHULPHQWDOO\� GHWHUPLQHG� GHSHQGLQJ� RQ� WKH� FURS� VSHFLILFV� P ± KHLJKW� RI�
SODQWV� >FP@�
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���'HYHORSPHQW�6WDJHV�RI�WKH�,QIRUPDWLRQDO�/D\HU�LQ�2UGHU�WR�EH�
,QWHJUDWHG�ZLWKLQ�*,6

������*HRJUDSKLF�/RFDWLRQ�RI�WKH�5HYLHZHG�+\GURJUDSKLF�%DVLQ

7KH� UHYLHZHG� DUHD� FRQVLVWV� RI� WKH� FDWFKPHQW� DUHD� RI� *DLFHDQD�
DJULFXOWXUDO�± ILVKLQJ�DFFXPXODWLRQ��ORFDWHG�LQ�WKH�K\GURJUDSKLF�EDVLQ�RI�%HUKHFL�
ULYHU�� �ULJKW�� DUP� RI� %kUODG� ULYHU�� %DFăX� &RXQW\�� LQ� WKH� YLFLQLW\� RI� 7kUJX�
*ăLFHDQD�ORFDOLW\�

$� ILUVW� VWDJH� FRQVLVWHG� RI� IUDPLQJ� WKH� UHYLHZHG� K\GURJUDSKLF�EDVLQ� LQ�
SODQ� VKHHWV� �WUDSH]H�� DW� �������� VFDOH�� ZLWK� WKH� OLPLWV� WKHUHRI� LQ� JHRJUDSKLF�
FRRUGLQDWHV��)LJ�����

)LJ����± )UDPLQJ�RI�WKH�UHYLHZHG�EDVLQ�LQ�WKH�SODQ�VKHHWV�DW���������VFDOH�
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,Q�WKH�*,6�V\VWHP��QDPHO\�*HR�± *UDSK�VRIWZDUH��XVHG�KHUHLQ��WKH�JHR�
UHIHUHQWLDO� GDWD� LV� GLVSOD\HG� LQ� WKH� IRUP� RI� OD\HUV�� IDFW� WKDW� IDFLOLWDWHV� WKH�
DQDO\VLV�RI�VSDWLDO� YDULDEOHV�DQG�RI� WKH�GLVWULEXWLRQ�RI�HQWLWLHV�RQ� WKH�UHYLHZHG
VXUIDFHV��DQG�WKH�RYHUDOO�DQDO\VLV�RI�WKH�DFTXLUHG�LQIRUPDWLRQ��ZKLFK�LPSOLHV�WKH�
FRQFRPLWDQW� DSSURDFK� RI� VHYHUDO� OD\HUV�� ZDV� SHUIRUPHG� WKURXJK� WKH� VR�FDOOHG�
³RYHUOD\´�WHFKQLTXH�

7KH� ³RYHUOD\´� WHFKQLTXH� LV� EDVHG� RQ� RYHUOD\LQJ� RU� FRPELQDWLRQ�
RSHUDWLRQV�RI�VHYHUDO� OD\HUV��EDVHG�RQ�VSHFLILF�DOJRULWKPV�± GHWHUPLQHG�ZLWKLQ�
WKH� SURMHFW��� ZKLFK� JHQHUDWH� QHZ� OD\HUV� DQG�� FRQVHTXHQWO\�� QHZ� GDWD� DQG�
DWWULEXWHV��7KH�³RYHUOD\´�WHFKQLTXH HQDEOHG�WKH�SHUIRUPDQFH�RI�FHUWDLQ�PXOWLSOH�
VSDWLDO� DQDO\VHV� EHFDXVH� LW� UHIHUUHG� WR WKH� VSDWLDO� HQWLWLHV� DQG� GDWDEDVHV�
EHORQJLQJ�WR�DQ�XQOLPLWHG�QXPEHU�RI�OD\HUV�

:LWK�D�FRPSXWDWLRQ�PRGXOH�RI� WKH�*HR�± *UDSK�VRIWZDUH�ZH�FKDQJHG�
WKH� JHRJUDSKLF� FRRUGLQDWHV� LQWR� IODW� &DUWHVLDQ� FRRUGLQDWHV� �E\� DSSO\LQJ� WKH�
PHWKRG�RI�FRQVWDQW�FRHIILFLHQWV�

7KH� ILQDOLW\� RI� WKLV� VWDJH� SXUVXHG� DW� IUDPLQJ� WKH� SHULPHWHU� RI� WKH�
K\GURJUDSKLF�EDVLQ��UHSRUWHG�WR�D�V\VWHP�RI�D[HV��HLWKHU�LQ�67(5(2����V\VWHP��
RU�LQ�D�ORFDO�V\VWHP�± )LJ�����

�����5DVWHU�± 9HFWRU�7UDQVIRUPDWLRQ�RI�WKH�3ODQ

7KH�OD\RXW�ZLWK�WKH� ODQG�FRYHUDJH��PDSSLQJ�RI�XVHV��DW����������VFDOH�
ZDV�VFDQQHG�ZLWK�D�0XWRK�VFDQQHU��H[WHQGHG�$� ZLGWK��XQOLPLWHG�OHQJWK��ZLWK�D�
����GSL�UHVROXWLRQ��$OPRVW�DOO�&$'��&RPSXWHU�$LG�'HVLJQ��V\VWHPV�HQDEOH�XV�
WR�GLJLWL]H�ÄRQ�± VFUHHQ´�D�UDVWHU�LPDJH��

7KLV� SURFHGXUH� LV� PRUH� FRQYHQLHQW� LQ� FDVH� RI� VPDOO� VL]HG� VXUIDFHV� RU�
SHULPHWHU� OLQHV� DV� OLQH� VHJPHQWV�� EXW� LQ� FDVH� RI� D� ODUJH� YROXPH� RI� JUDSKLF�
HOHPHQWV��DV�LQ�WKLV�FDVH��WKH�³RQ�± VFUHHQ´ GLJLWDWLRQV�LV�QR�ORQJHU�EHQHILF��WKH�
H[HFXWLRQ� WLPH� LV� H[WUHPHO\� ORQJ�DQG� WKH�YHFWRUL]DWLRQ�DFFXUDF\� LV�QRW�DOZD\V�
WKH� HQYLVDJHG� RQH�� GHSHQGLQJ� RQ� WKH� DWWHQWLRQ� DQG� VNLOOV� RI� WKH� RSHUDWRU� �WKH�
KXPDQ�IDFWRU��

,Q�WKLV�FDVH��WKH�UDVWHU�� YHFWRU�FRQYHUVLRQ�WRRN�SODFH�DXWRPDWLFDOO\�E\�
PHDQV�RI�WKH�&RUHO�'UDZ����VRIWZDUH��2&5�7UDFH�PRGXOH��

&RUHO�2&5�7UDFH�KDV�WKH�VSHFLDO�YHFWRUL]DWLRQ�RSWLRQ�IRU�PDSV��EXW�RZQ�
YHFWRUL]DWLRQ� FRHIILFLHQWV� FDQ� DOVR� EH� LPSRVHG�� ,Q� WKLV� FDVH� VXFK� SDUDPHWHUV�
ZHUH�VHOHFWHG�EDVHG�RQ�WKH�UHVXOW�DFTXLUHG�IROORZLQJ�WKH�SURFHVV�

7KLV� PRGXOH� YHFWRULVHV� WKH� UDVWHU� OLQHV� E\� VHWWLQJ� RXW� WKH� ;� DQG� <�
FRRUGLQDWHV�IRU�HDFK�VFDQQHG�SL[HO��)ROORZLQJ�WKH�YHFWRUL]DWLRQ��WKH�ILOH�LV�VDYHG�
LQ�YHFWRU�IRUPDW��VWDQGDUG�&$'���G[I �'DWD�([FKDQJH�)RUPDW��

7KH� REWDLQHG� YHFWRU� IRUPDW� ILOH� LV� LPSRUWHG� XQGHU� *HR� ± *UDSK�
VRIWZDUH�
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�����6HWWLQJ�RXW�WKH�&DUWRJUDSKLF�/LPLWV�RI�WKH�9HFWRULDO�'UDZLQJ

7KH�QHZ�V\VWHP�RI�D[HV�WKH�SODQ�UHSRUWV�WR�FDQ�EH�IL[HG�E\�PHDQV�RI�D�
IXQFWLRQ�DFFHVVHG�IURP�WKH�PDLQ�PHQX�RI�WKH�*HR�± *UDSK�VRIWZDUH� Ä8SGDWH´��
E\� PHDQV� RI� WKH� ³&RRUGLQDWHV� WUDQVFDOFXODWLRQ´� EXWWRQ� RQH� FDQ� SHUIRUP� WKH�
DXWRPDWLF� WUDQVODWLRQ�RI� WKH� D[HV� V\VWHP� RULJLQ� �)LJ������7KH� VDPH�EXWWRQ�ZLOO�
DOVR� EH� XVHG� LQ� WKH� IXUWKHU� DSSOLFDWLRQV� ZKHQ� WKH� YHFWRULDO� SODQ� QHHGV� WR� EH�
URWDWHG�

7KH� ZLQGRZ� FRPPDQGV� HQDEOH� XV� WR� VHOHFW� WKH� WUDQVFDOFXODWLRQ� SRLQWV�
�EHWZHHQ� WKH� YHFWRULDO� SODQV��� RQH�SRLQW� IRU� HDFK� �WKH� ÄVHOHFW´�EXWWRQ���7KH�

)LJ����± 0DSSLQJ�WKH�XVHV�LQ�E�K��*ăLFHDQD�± YHFWRULDO�SODQ�
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³6FDOH´� EXWWRQ� HQDEOHV� XV� WR� DSSO\� D� FRUUHFWLRQ� FRHIILFLHQW� DQG� LV� XVHG� LQ�
SDUWLFXODU� IRU� EULQJLQJ� WKH� YHFWRUL]HG� LPDJHV� IURP� VFDQQHG� UDVWHU� LPDJHV� DW�
VFDOH�

)LJ����± ,PSRUW�YHFWRU�SODQ�DQG�WUDQVFDOFXODWLRQ�PHQX�RI�WKH�SODQ�

7KH�FRPPDQGV�HQDEOH�
H WUDQVODWLRQ�IRU�HDFK�D[LV�RU�IRU�ERWK�D[HV��ÄWUDQVO´�EXWWRQ��
H WUDQVODWLRQ�DQG�URWDWLRQ��ÄWUBURW´�EXWWRQ��
H LPDJH�LQYHUVLRQ�LQ�;�D[LV��Ä,QYHUW´�EXWWRQ��

)LJ����± 6HTXHQFH�RI�WKH�Ä&RRUGLQDWHV�WUDQVFDOFXODWLRQ´�PHQX�

7KH�GLVSOD\HG�GLVWDQFH�LV�XVHIXO�LQ�RUGHU�WR�VHH�WKH�VL]H�RI�GLVSODFHPHQW�
WR�EH�DSSOLHG���7KH�JUDGLHQW�LV�XVHIXO�LQ�FDVH�RI�DSSO\LQJ�WKH�URWDWLRQ�FRPPDQG��

7KH�ILJXUHV�UHSUHVHQW�WKH�PLQLPXP�DQG�PD[LPXP�IUDPLQJ�OLPLWV�RI�WKH�
YHFWRULDO� GUDZLQJ� LQ� WKH� DFWLYH� ZRUNLQJ� ZLQGRZ� RI� WKH� V\VWHP�� EXW� DOVR�
UHSUHVHQW� WKH� OHQJWKV� DQG�ZLGWKV� DORQJ� WKH� D[HV� RI� WKH� UHYLHZHG� K\GURJUDSKLF�
EDVLQ��LQ�PHWHUV��

7KH�FRRUGLQDWHV�RI�WKHVH�IRXU�FRUQHU�SRLQWV�ZLOO�EH�DXWRPDWLFDOO\�VDYHG�
LQ� WKH�$6&,,�ILOH��2I�FRXUVH�� WKH�SODQ�FDQ�EH�UHSRUWHG� WR�D�VWDQGDUG�SURMHFWLRQ�
SODQ�DW�DOO�WLPHV��IRU�LQVWDQFH�67(5(2�¶�����

)LJ����± $XWRPDWLF�FRPSXWDWLRQ�PHQX�RI�WKH�YHFWRULDO�GUDZLQJ�ERUGHU�
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$W� WKH� HQG� RI� WKH� RSHUDWLRQ�� WKURXJK�$6&,,� VDYLQJ�� LQ� WKH� � ³[\]´� ILOH�
�)LJ������DOO�SRLQWV�RI�WKH�SHULPHWHU�RI�YHFWRUL]HG�SRO\JRQV�ZLOO�KDYH�;< YDOXHV�

,Q�RUGHU� WR�DYRLG� WKH�UH�UHDGLQJ�RI� WKH� WKUHH�ILOH� W\SHV� ��[\]���FRQ���LF[��
IRU� WKH�QH[W�XSORDGV�RI� WKH�JUDSKLF�GUDZLQJ��DQG�FRQVHTXHQWO\� WR�VLJQLILFDQWO\�
UHGXFH�WKH�UHTXLUHG�WLPH��ZH�UHFRPPHQG�WKH�XVH�RI�WKH�ELQDU\�VDYLQJ��Ä�FRI´���
DV�ZHOO��

)LJ����± 6HTXHQFH�ILQ�$6&,,�ILOH�

,I� UHTXLUHG�� WKH� ELQDU\� IRUPDW� FDQ� DOVR� EH� H[SRUWHG� WR� RWKHU�*,6�W\SH�
VRIWZDUHV��$UF�9LHZ��(65,���0LFURVWDWLRQ�RU�*HRJUDSKLFV��%HQWOH\���$XWR&DG�
0$3� �$XWRGHVN��� *HR0HGLD� �,QWHUJUDSK��� SURYLGHG� WKDW�� XQGHU� FHUWDLQ�
FLUFXPVWDQFHV��WKH�FRORU�FRQILJXUDWLRQ�E\�OD\HUV�PD\�QRW�EH�FRPSOLHG�ZLWK��

7KH� LPSRUWDQFH� RI� WKH� VHW� RXW� RSHUDWLRQV� FRQVLVWV� RI� WKH� IDFW� WKDW� DOO�
FRRUGLQDWHV�RI� WKH�ILOH�SRLQWV�KDYH�SRVLWLYH�YDOXHV��EXW� LQ�SDUWLFXODU�RI� WKH� IDFW�
WKDW� WKLV�ERUGHU� LV� D� FRQWURO�PHWKRG� IRU� WKH� FRUUHFW� RYHUOD\� RI�SODQV� LQ� WKH� ,7�
V\VWHP��WKH�RWKHU�SODQV�ZLOO�KDYH�WKH�VDPH�UHSRUWLQJ�V\VWHP��

7KH� LQWHJUDWLRQ� RI� WKH� ,7� OD\HU� RQ� WKH� XVH� RI� ODQGV� DW� E�K�� *ăLFHDQD��
WKURXJK�WKH�*HR�*UDSK�VRIWZDUH��SXUVXHG�

D��WKH�LQYHQWRU\�RI�WKH�FXUUHQW�FDWHJRULHV�RI�XVH��7DEOH ���
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E��WKH�SRVVLELOLW\�WR�IRUHFDVW�WKH�HURVLRQ�UHODWHG�VRLO�ORVVHV�E\�PHDQV�RI�
YDULRXV�VFHQDULRV��GLIIHUHQW�FURSV��

F��WKH�VHOHFWLRQ�RI�WKH�PRVW�DSSURSULDWH�VRLO�SURWHFWLYH�DQG�SUHVHUYDWLRQ�
DFWLRQV�

7DEOH��
8VH�&DWHJRULHV�RI�/DQGV�DW�E�K��*ăLFHDQD

8VH
&DWFKPHQW�DUHD�RI�*ăLFHDQD DFFXPXODWLRQ

$UHD��>KD@ �
3ORXJKDEOH ������� �����
3DVWXUH ����� �����
0HDGRZ ���� ����
2UFKDUG ���� ����
9LQH\DUGV ���� ����
)RUHVW ������� �����

&RQVWUXFWLRQV ����� ����
1RQ�SURGXFWLYH ���� ����
/DQG�XQGHU�ZDWHU ��� ����

9DULRXV ���� ����
727$/ ����� ���

5()(5(1&(6

%LDOL�*���3RSRYLFL�1�� 0RQLWRULQJ�RI�(URVLRQ�3URFHVVHV�RQ�/DUJH�$UHDV�E\�0HDQV�RI�WKH�
*,6�7HFKQLTXHV�DQG�6SDWLDO�$QDO\VLV��$QQDOV�RI�³2YLGLXV´�8QLY���&RQVWDQĠD��
�QG \HDU��&RQVWUXFWLRQ�6HULHV� ������

%LDOL� *���5HVHDUFK� RQ� WKH� )RUHFDVW� RI� (URVLRQ�5HODWHG� /DQG� 'HJUDGDWLRQ� RQ� /DUJH�
$UHDV�� E\� 0HDQV� RI� WKH� 7HUULWRU\� ,QIRUPDWLRQ� 6\VWHPV� 7HFKQLTXH� XQGHU� WKH�
6SHFLILF�&RQGLWLRQV� LQ�5RPDQLD� 3K��'��'LVV�� ³*K��$VDFKL´�7HFKQLFDO�8QLY���
,DúL�������

3RSRYLFL� 1��� %LDOL� *��� 6DLQLXF� ,�� (VWLPDWH� RI� WKH� ODQG� GHJUDGDWLRQ� VWDWXV� E\� HURVLRQ�
SURFHVVHV�RQ�ODUJH�DUHDV��E\�PHDQV�RI�WKH�*,6�WHFKQLTXHV��&DVH�VWXG\��$QQDOV�
RI� ³$O�,� &X]D´� 8QLY��� *HRJUDSK\�� WRPH� ;/9,,� QR�� �� 3DSHUV RI� WKH�
*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV�6\PSRVLXP��,DúL�������






 *HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHP��*(2�± *5$3+��6�6�,��6XFHDYD�������
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ÌQ�FDGUXO�DFHVWHL� OXFUăUL�HVWH�SUH]HQWDW�XQ�VHJPHQW�GLQWU�XQ�SURLHFW�*,6�
FDUH� V�D� D[DW� SH� HYDOXDUHD� GHJUDGăULL� WHUHQXULORU� DJULFROH� SULQ� SURFHVH� GH�
HUR]LXQH��vQ�ED]LQXO�KLGURJUDILF�DO�DFXPXOăULL�*ăLFHDQD�GLQ�MXGHĠXO�%DFăX��
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(VWH� SUH]HQWDWă PHWRGRORJLD� GH� LQWHJUDUH� D� VWUDWXOXL� LQIRUPDĠLRQDO��
SULYLQG�IRORVLUHD�DFRSHULUHD�WHUHQXULORU�vQWU�R�ED]ă GH�GDWH�VSDĠLDOă GH�WLS�*,6�

6WUDWXO� LQIRUPDĠLRQDO�SULYLQG�IRORVLUHD�DFRSHULUHD� WHUHQXULORU�SUH]LQWă� R�
GHRVHELWă� LPSRUWDQĠă� vQ� FDGUXO� HYDOXăULL� GHJUDGăULL� SULQ� HUR]LXQH� vQ� ED]LQXO�
VWXGLDW�SULQ�SULVPD�D�GRXă�DVSHFWH��SUH]HQĠD�YHJHWDĠLHL�úL�PRQLWRULQJXO�FXOWXULORU�
DJULFROH�H[LVWHQWH��SULQ�VWUXFWXUD�FXOWXULORU�




